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\qO"SQL"*hS5]<H5lF$k 1 DJeNWm0i`@lK:L7

F$kWm0i^<rP]H7F$^9#

������

\qO"?9/4HK,`7F"J<Nt"O"*hSU?K^HailF$

^9#
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v h1t DB2 "Wj1<7gs+/N50GO"\qrHQ9k?aK,WJ

ps"*hS DB2 fKP<5k&G<?Y<9QN"Wj1<7gsN+

/KHQG-k}!N5Wr-\7F$^9#

– h1O DB2 "Wj1<7gs+/K"?CFGO"\qN=."*hS

\qGHQ5lk=-,'KD$Fb@7F$^9#

– h2O DB2 "Wj1<7gsN3<G#s0GO" DB2 rHQ7?"

Wj1<7gs+/N4TxrRp7F$^9#5iK""Wj1<7g

sN3<G#s00KM89Y-"EWJ"Wj1<7gs_WNdjK

D$FbfS!$7F$^9#3NONGeKO""Wj1<7gs+/

rOak?aNF9HD-N_jKr)Dpsr-\7F$^9#

v h2t "Wj1<7gsbNH_~_ SQL GO""Wj1<7gsKE*

SQL *hS0* SQL rH_~`}!KD$Fb@7F$^9#3NpsK

O"H_~_ SQL "Wj1<7gsNn.Kr)Df<F#jF#<Nb

@,^^lF$^9#

– [9H@lK*1kH_~_ SQL 9F<HasHNHQGO"

C/C++"Java"COBOL JIN[9H@lGq+l? SQL rH_~`3

HKhCF" DB2 "Wj1<7gsrn.9kWm;9KD$Fb@7

F$^9#33GO"DB2 v03sQ$i<""Wj1<7gsN3s

Q$kHjs/"*hSH_~_ SQL 9F<HasHNG<?Y<9X

NP$sIN5Wb(7^9#

– h4O E* SQL Wm0i`Nn.GO"E* SQL 9F<HasHrH

Q7F" DB2 H_~_ SQL "Wj1<7gsr3<G#s09k?a

N\YJpsrb@7F$^9#^?"E* SQL rHQ9keGN\Y

J,$Ii$s*hSM8v`r-\7F$^9#

– h5O 0* SQL Wm0i`Nn.GO"0* SQL 9F<HasHrH

Q7F" DB2 H_~_ SQL "Wj1<7gsr3<G#s09k?a

N\Ypsrb@7F$^9#^?"0* SQL rHQ9keGN\YJ

,$Ii$s*hSM8v`r-\7F$^9#

– h6O lL*J DB2 "Wj1<7gsN;!GO"&L"Wj1<7g

sN+/KX"7?djNPhKr)D DB2 !=KD$Fb@7F$^

9#?H(P"G-NT1LRr+0*Kn.G-k!="0+i0*K

I89ksrn.G-k!="k@5l?l~=rn.*hSHQG-k

!=JI,"j^9#

v h3t 9H"<I&Wm7<8c<GO"9H"<I&Wm7<8c<rH

Q7F"/i$"sH / 5<P<D-GT/9kG<?Y<9&"Wj1<

7gsNQU)<^s9r~e5;k}!KD$Fb@7F$^9#

h1O DB2 "Wj1<7gs+/K"?CF 5



– h7O 9H"<I&Wm7<8c<GO"9H"<I&Wm7<8c<r

n.9k}!H"[9H@lrHQ7F9H"<I&Wm7<8c<rF

SP9/i$"sH&"Wj1<7gsrn.9k}!KD$Fb@7F

$^9#

– h8O SQL Wm7<8c<Nn.GO" CREATE 9F<HasHH

PROCEDURE 9F<HasHrHQ9k3HKhCF" SQL bK9H

"<I&Wm7<8c<rn.9k}!KD$Fb@7F$^9# SQL

Wm7<8c<NWm7<8c<H7FNm8C/O" CREATE

PROCEDURE Wm7<8c<N\NK"k SQL KhCF3<I=5l

^9#

– h9O IBM DB2 9H"<I&Wm7<8c<&Sk@<GO" DB2 Q

N9H"<I&Wm7<8c<r;~VG+/G-kh&K5]<H9k

0iU#+k&"Wj1<7gs" IBM DB2 9H"<I&Wm7<8

c<&Sk@<KD$Fb@7F$^9#9H"<I&Wm7<8c<&

Sk@<O" SQL 9H"<I&Wm7<8c<Nn.Kb Java 9H"

<I&Wm7<8c<Nn.Kbr)A^9#

v h4t *V8'/HX"Wm0i_s0GO" DB2 ,s!9k*V8'/

HX"5]<HNHQ}!KD$Fb@7F$^9#3NpsKO"i<

8&*V8'/H"f<6<jAXt"f<6<jACl?$W"*hSH

j,<NRp"*hS=liNHQ}!KX9k\7$X(,^^lF$^

9#

– h10O *V8'/HX"!=NHQGO"DB2 N*V8'/HX~!=

KD$FRp7F$^9#*V8'/HX~3sF-9HG"i<8&*

V8'/H"f<6<jAXt"*hSf<6<jACl?$WJIN

DB2 !=rxQ9kh&K>hN"Wj1<7gsrH%9k3HKD

$FN\Yr-\7F$^9#

– h11O f<6<jACl?$WGO""Wj1<7gsG"H+NG<

?&?$Wrn.7FHQ9k}!KD$Fb@7F$^9#Cl?$W

r"H_~_G<?&?$WKP9k*V8'/HX~NH%NpCH7

FHQ9k}!KD$Fb@7F$^9#

– h12O #g*V8'/HNh}: f<6<jAN=$?GO""Wj1

<7gsG"=$?rn.7FHQ9k}!KD$Fb@7F$^9#*

V8'/Hr=$?N,XH7FbGk=9k}!"=bNT^?OsH

$&A0G=5lF$k=$?N$s9?s9K"/;99k}!"*h

S=$?r"Wj1<7gsNb0KP$sI9k}!KD$Fb@7F

$^9#

– h13O i<8&*V8'/H (LOB) NHQGO"G<?&?$WrjA

7FHQ7"Gg 2GB ^GN 2 J^?OF-9H&9Hjs0NG<
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?&*V8'/Hr]IG-kh&K9k}!KD$Fb@7F$^9#

^?"MCHo</D-G LOB rzL*KHQ9k}!KD$Fbb@

7F$^9#

– h14O f<6<jAXt (UDF) *hSa=CIGO"f<6<G-NH

%!=r SQL Kq-~`}!KD$Fb@7F$^9# UDF rHQ7

F"f<6<G-NG<?&*V8'/HN0nr==9k}!bb@7

F$^9#

– h15O f<6<jAXt (UDF) Ha=CINn.GO" DB2 "Wj1

<7gsrH%9k?aNf<6<jAXtrn.9k}!KD$Fb@

7F$^9#f<6<jAXtNjAax"f<6<jAXtKX"9k

Wm0i_s0KD$FNM8v`"*hS3NEWJ!=NHQcr-

\7F$^9#5iK"3NOGOf<6<jAN=Xt" OLE DB =

Xt"*hS OLE *<Ha<7gs UDF KD$Fb@7F$^9#

– h16O h0uVN DBMS GNHj,<NHQGO"Hj,<rHQ7

F"HQfN9YFNG<?Y<9&"Wj1<7gsKH3eN,'r

Ws7"=lir\T9k}!KD$Fb@7F$^9#

v h5t DB2 Wm0i_s0KX9kM8v`GO""Wj1<7gs+/K

X9kClJM8v`r-\7F$^9#

– h17O #gD-K*1kWm0i_s0GO"!Nh&JH%!=N"

kWm0i_s0&HTC/rb@7F$^9#=lOFql5]<H"

G<?Y<9H"Wj1<7gsQNH% UNIX® 3<I (EUC) N3<

I&Z<8Nh}"nH1LbK"k#tNG<?Y<9XN"/;9"

*hS^kA9lCI&"Wj1<7gsNn.G9#

– h18O hhD-K*1kWm0i_s0eNM8v`GO"hhD-G

T/9k"Wj1<7gsr+/9klgK*1kWm0i_s0eNM

8v`rb@7F$^9#

– h19O DB2 "g79F`QNWm0i`Nn.GO""g5<P<rp

7F" DB2 U!_j<*hS Oracle G<?&=<9+i)a*KG<

?K"/;99k"Wj1<7gsNn.}!KD$Fb@7F$^9#

v h6t @lKX9kM8v`GO" DB2 ,5]<H9kWm0i`@lK

X9kClJpsr-\7F$^9#

– h20O C *hS C++ GNWm0i_s0GO" C *hS C++ Gn.

5l?G<?Y<9&"Wj1<7gsKX9k"[9H@lG-Nps

r-\7F$^9#

– h21O Java GNWm0i_s0GO" JDBC ^?O SQLJ rHQ7F

Java Gn.5l?G<?Y<9&"Wj1<7gsKX9k"[9H@

lG-Npsr-\7F$^9#

h1O DB2 "Wj1<7gs+/K"?CF 7



– h22O Perl GNWm0i_s0GO" Perl G<?Y<9&$s?<U'

<9 (DBI) b8e<kQN DBD::DB2 G<?Y<9&Ii$P<rHQ

7F Perl Gn.5l?G<?Y<9&"Wj1<7gsKX9k"[9

H@lG-Npsr-\7F$^9#

– h23O COBOL GNWm0i_s0GO" COBOL Gn.5l?G<?

Y<9&"Wj1<7gsKX9k"[9H@lG-Npsr-\7F$

^9#

– h24O FORTRAN GNWm0i_s0GO" FORTRAN Gn.5l?

G<?Y<9&"Wj1<7gsKX9k"[9H@lG-Npsr-\

7F$^9#

– h25O REXX GNWm0i_s0GO" REXX Gn.5l?G<?Y

<9&"Wj1<7gsKX9k"[9H@lG-Npsr-\7F$^

9#

v U?KO" DB2 "Wj1<7gsN+/N]K2HG-kd-*Jps,

^^lF$^9#

– U?A. 5]<H5lk SQL 9F<HasHGO" DB2 fKP<5k&

G<?Y<9,5]<H7F$k SQL 9F<HasHrj9H7F$^

9#

– U?B. 5sWk&Wm0i`GO"5]<H5lF$k5^6^J[9

H@lNWm0i`cr(7"Wm0i`NB0u7rb@7F$^9#

– U?C. DB2DARI *hS DB2GENERAL 9H"<I&Wm7<8c<H

UDFGO"9H"<I&Wm7<8c<"*hS DB2 fKP<5k&G

<?Y<9NJ0NP<8gsH_9-N"k UDF rn.9k}!KD

$F-\7F$^9#

– U?D. [9H^?O AS/400 D-GNWm0i_s0GO",6D-G

"Wj1<7gsbN[9H^?O AS/400 G<?Y<9&5<P<K"

/;99klgN" DB2 3M/HKX9kWm0i_s0NM8v`r

-\7F$^9#

– U?E. EBCDIC 2 JHgN7_el<HGO" EBCDIC ^?Of<6<

jANHggxK>CFTolk DB2 N8z9Hjs0NHg}!KD

$Fb@7F$^9#

– U?F. DB2 i$Vij<NHQ!GO" DB2 fKP<5k&G<?Y

<9=JKX9k>Nps;rRp7^9#

��

\qGO"J<N=-,'rHQ7F$^9#

8 "Wj1<7gs+/Njz-



G#l/Hj<*hSQ9

\qGO"G#l/Hj<rhZk]K UNIX ,'rHQ7^9#?

H(P"sqllib/samples/java Nh&KJj^9# / r ¥ KQ(":v9

k$s9H<k&Ii$VHG#l/Hj<rIC9k3HKhCF"

Q9r Windows 32 SCHN*Zl<F#s0&79F`*hS OS/2

NQ9KQ99k3H,G-^9#

$?jC/

J<N$:l+r(7^9#

v 77$QlNRp

v f<6<,Xj9kQt>^?OM

v LNps;XN@Z#?H(P"qR^?O CD-ROM

v lL*J/4

Qg8z

J<N$:l+r(7^9#

v J,l

v G<?Y<9&^M<8c<NG<?&?$W

v SQL 9F<HasH

c J<N$:l+r(7^9#

v 3<G#s0c"*hS3<INlt

v 79F`Khj=(5lkbNH1MNPOc

v CjNG<?MNc

v 79F`&aC;<8Nc

v U!$k*hSG#l/Hj<>

v ~O9kh&KX(5l?ps

v Java a=CI>

v Xt>

v API >

@z @zNF-9HO/4N?aKHQ5l^9#

����

<-N^Ke"kGO"q]*QSdCjNqGN"Wj1<7gsr+/9

k}!r-\7F$^9#

qAVf qA>

SE09-8001-03 National Language Design Guide, Volume 1

SE09-8002-03 NLS Reference Manual, Release 4
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3NOO"DB2 "Wj1<7gsN@}*J=.t,r(9bGkrs!7"

5]<H5lF$k DB2 Wm0i_s0 API ND9N!=KD$Fb@7^

9# DB2 "Wj1<7gsriaF+/5lkWm0i^<N}O"3NO

4NrmU</*I_/@5$#

\qGb@5lF$k"Wj1<7gs+/NWm;9O",ZJ`nD-,

9GKN)5lF$k3Hr0sH7F$^9#D^j"J<,57/$s9

H<k5l"=.5lF$k3Hr0sH7F$^9#

v "Wj1<7gsr+/9k?aN"5]<H5lF$k3sQ$i<^?

O$s?<Wj?<

v DB2 fKP<5k&G<?Y<9 (m<+kGbjb<HGbD)

v DB2 "Wj1<7gs+//i$"sH

e-NnHrsxh/T&}!N\YKD$F" "Wj1<7gs=[Njz

- *hS4HQND-QN5b*hS$s9H<k qAr2H7F/@5

$#

"Wj1<7gsN+/ O" DB2 "Wj1<7gs+//i$"sHr$s

9H<k7?5<P<^?O$UN/i$"sHGT&3H,G-^9#"W

j1<7gsNBT O"5<P<" DB2 is?$`&/i$"sH"DB2

"I_K9Hl<7gs&/i$"sHN$:l+GT&3H,G-^9#^

?"/i$"sHN$s9H<k~KVJava P~W=.WGr$s9H<k7

?lgO"=liN/i$"sHN$:l+G Java JDBC Wm0i`r+/

9k3HbG-^9#3lO"=liN/i$"sHeG DB2 "Wj1<7

gsrBTG-k3HrU#7^9#7+7"/i$"sHHHbK DB2 "

Wj1<7gs+//i$"sHb$s9H<k7F$J1lP"/i$"s

HeGO JDBC "Wj1<7gs7++/G-^;s#

DB2 O"Wj3sQ$i<rp7F"C"C++"Java (SQLJ)"COBOL"*hS

FORTRAN Wm0i_s0@lr5]<H7^9#5iK"0*Kra5lk

@lG"k Perl" REXX"*hS Java (JDBC) b5]<H7F$^9# DB2

Gs!5lkWj3sQ$i<"*hS4HQNWiCHU)<`G5]<H

5lk@lN\YKD$FO"4HQN*Zl<F#s0&79F`QN"W

j1<7gs=[Njz- r2H7F/@5$#

m: FORTRAN *hS REXX N5]<HO DB2 P<8gs 5 K*$FN)

5l"#e FORTRAN ^?O REXX N5]<HrH%9k=jO"j^

;s#
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DB2 KO"5sWk&Wm0i`rBT9k]K,WJ5sWk&G<?Y<

9,w(ilF$^9#5sWk&G<?Y<9H=NbFKD$FO" SQL

rbq r2H7F/@5$#

DB2 
����������������

DB2 "Wj1<7gs&Wm0i`O"J<Nt,G=.5lF$^9#

1. QtNk@*hSi|=

2. G<?Y<9XN\3

3. 1 DJeNHis6/7gs NBT

4. G<?Y<9+iNZG

5. Wm0i`N*;

His6/7gs HOG<?Y<9`nN8gG"G<?Y<9K3_CH5

lk0K5oK*;7J1lPJj^;s#H_~_ SQL rHQ7?lg"

His6/7gsOE[K+O5l""Wj1<7gs, COMMIT ^?O

ROLLBACK 9F<HasHN$:l+rBT9kH*;7^9#His6/

7gsNcH7FO"\RNBbN~O"*hS97z-DbN97JI,"

j^9#

ljN SQL 9F<HasHO"[9H@l+iH_~_ SQL XNQ9rh

}9k?aK"Wm0i`NOaH*ojKHQ7J1lPJj^;s#

Wm0i`Nh,KO"J<NbN,,WG9#

v G<?Y<9&^M<8c<,[9H&Wm0i`HPC9kNKHQ9k

9YFNQtHG<?=$Nk@#

v SQL "mh (SQLCA) r_j7F(i<rh}9k SQL 9F<HasH#

Java Gn.5l? DB2 "Wj1<7gsO SQLException r9m<7^

9#3lO"SQLCA rHQ9kNGOJ/"catch VmC/Gh}7F/

@5$#

INWm0i`N\NKb"G<?K"/;97FI}9k SQL 9F<Ha

sH,^^lF$^9#3Nh&J9F<HasH,8^CFHis6/7g

sr=.7^9#His6/7gsKOJ<N9F<HasH,^^lF$J

1lPJj^;s#

v CONNECT 9F<HasH (G<?Y<9&5<P<XN\3rN)9k)

v J<N 1 DJe:

– G<?`n9F<HasH (?H(P SELECT 9F<HasHJI)

– G<?jA9F<HasH (?H(P CREATE 9F<HasHJI)

h2O DB2 "Wj1<7gsN3<G#s0 13



– G<?)f9F<HasH (?H(P"GRANT 9F<HasHJI)

v COMMIT ^?O ROLLBACK 9F<HasH (His6/7gsr*;9

k)

"Wj1<7gs&Wm0i`N*ojKO"Lo"!Nh&J/-r}D

SQL 9F<HasHrV-^9#

v Wm0i`+iG<?Y<9&5<P<XN\3rr|9k#

v j=<9r*kh}9k#

�����
�����

DB2 "Wj1<7gsr3<G#s09kKO"^:J<rk@9k,W,"

j^9#

v G<?Y<9&^M<8c<HPC9kQt

v SQLCA (:v9klg)

�����	����������������

G<?Y<9&^M<8c<HPC9kQtO9YF" SQL k@;/7gs

Gk@7J1lPJj^;s# SQL k@;/7gsO"J<N=$G3<G

#s09k,W,"j^9#

1. SQL 9F<HasH BEGIN DECLARE SECTION

2. 1 DJeNQtk@N0k<W

3. SQL 9F<HasH END DECLARE SECTION

SQL k@;/7gsGk@5l?[9H&Wm0i`QtO[9HQt HF

Pl^9#[9HQtO SQL 9F<HasHbN[9HQt 2HGHQG-

^9#[9HQt O" SQL rbq N=8^GHQ5lk 1 DN?0G9#

1 DNWm0i`K#tN SQL k@;/7gs,^^lklgb"j^9#

F[9HQtN0-O"=NQt, SQL 9F<HasHK*$FINh&K

HQ5lk+Khj[Jj^9#?H(P"DB2 =+iG<?ru1hkQ

t"^?O DB2 =KG<?r]I9kQtKO""/;99ksH_9-N

"kG<?&?$W0-H950-,J1lPJj^;s#FQtNG<?&

?$Wrhj9kKO" 88Z<8NXG<?&?$WYGb@9k DB2 G<

?&?$Wrh/}r7F$J1lPJj^;s#

SQL ��������������: DB2 P<8gs 7 GO"="L>"

k@"*hSjXN>0N95O"GbG 128 P$HG9#s>N95O"G

bG 30 P$HG9# DB2 P<8gs 7 GO"9-<^>N95O"GbG

30 P$HG9##eNjj<9GO"s>*hS SQL *V8'/HN>N1

LRN95,Gb 128 P$H^G}(kD=-,"j^9# SQL *V8'/
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Hr=9Qtr"128 P$Hhjb;$95Gk@9klg" SQL *V8'

/H1LRN95,#e}(kH""Wj1<7gsNBjYKFA,ZVD

=-,"j^9#?H(P" C++ "Wj1<7gsG9-<^>r]}9k

?aKQt char[9]schema_name rk@9klg""Wj1<7gsO"DB2

P<8gs 6 GvD5lF$k9-<^> (Gg9, 8 P$H) KP7FO

57/!=7^9#

char[9] schema_name; /* holds null-delimited schema name of up to 8 bytes;
works for DB2 Version 6, but may truncate schema names in future releases */

7+7"G<?Y<9r DB2 P<8gs 7 K\T7"=NP<8gs,9-

<^>NGg9H7F 30 P$Hru1~lF$klg""Wj1<7gs

O"9-<^> LONGSCHEMA1 H LONGSCHEMA2 rhL9k3H,G-^;s#

G<?Y<9&^M<8c<O LONGSCHE NBYG"k 8 P$HG9-<^>

rZjNF""Wj1<7gsbN9F<HasHN&A"9-<^>rhL

7J1lPJiJ$bNO9YF:T7^9#"Wj1<7gsr9|VHQ

9k?aKO"!Nh&K"9-<^>Qtr 128 P$HN95Gk@7F/

@5$#

char[129] schema_name; /* holds null-delimited schema name of up to 128 bytes
good for DB2 Version 7 and beyond */

"Wj1<7gsN`nr-h*K5iK~e5;kKO""Wj1<7gs

G SQL *V8'/H>r=9Qtr 128 P$HN95Gk@9k3HrM8

7F/@5$#_9-r~e5;k3HNx@H"Qt>r9/9k3HG,

WKJk79F`q;Hr"fS!$9k,W,"j^9#

3N3<G#s0},NHQrJ1JbNH7" C/C++ "Wj1<7gs&

3<Iro+jd9/9k?aK" C ^/m8+rHQ7F"SQL *V8'

/H1LRN95rk@9k3HrM87F/@5$#$s/k<I&U!$

k sql.h O"SQL_MAX_IDENT , 128 KJkh&Kk@7F$k?a"

SQL_MAX_IDENT ^/mrHQ9lP"SQL *V8'/H1LRrJ1Kk

@9k3H,G-^9#J<Kcr(7^9#

#include <sql.h>
char[SQL_MAX_IDENT+1] schema_name;
char[SQL_MAX_IDENT+1] table_name;
char[SQL_MAX_IDENT+1] employee_column;
char[SQL_MAX_IDENT+1] manager_column;

C ^/m8+N\YKD$FO"654Z<8NXC ^/m8+Yr2H7F/

@5$#

 	��� SQL 	!��"�������: [9HQtrHQ7F"G<

?Y<9&^M<8c<+iG<?ru1hC?j"[9H&Wm0i`+i

G<?Y<9&^M<8c<KG<?r>w7?j9k3H,G-^9#G<
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?Y<9&^M<8c<+iG<?ru1hk[9HQtOPO[9HQt"

[9H&Wm0i`+iG<?Y<9&^M<8c<KG<?r>w9k[9

HQtO~O[9HQt G9#

!N SELECT INTO 9F<HasHrcKHj^9#

SELECT HIREDATE, EDLEVEL
INTO :hdate, :lvl
FROM EMPLOYEE
WHERE EMPNO = :idno

3N9F<HasHKO"hdate H lvl N 2 DNPO[9HQtH"~O[

9HQt idno ,^^lF$^9#G<?Y<9&^M<8c<O"[9HQ

t idno K]I5lF$kG<?rHQ7F" EMPLOYEE =+i!w9kT

N EMPNO rha^9#!wp`r~?9T,+D+kH" hdate H lvl O

=l>l HIREDATE sH EDLEVEL sK]I5l?G<?ru1hj^9#

e-N9F<HasHO"EMPLOYEE =NsrHQ7?[9H&Wm0i`

HG<?Y<9&^M<8c<VNPCNcG9#

=NFsKO"CREATE TABLE 9F<HasHGjA5l?G<?&?$W

,djvFil^9#3NG<?&?$Wr[9H@lG<?&?$WKX"

U1k,W,"j^9#[9H@lG<?&?$WO"\qNF@lKX9k

ON5]<H5lk SQL G<?&?$W NaGjA5lF$^9#?H(

P"INTEGER G<?&?$WO 32 SCHNdfU-0tG9#3lO"F

[9H@lKhkJ<Nh&JG<?-R`\KP~7F$^9#

C/C++:
sqlint32 variable_name;

Java: int variable_name;

COBOL:
01 variable-name PICTURE S9(9) COMPUTATIONAL-5.

FORTRAN:
INTEGER*4 variable_name

5]<H5lk SQL G<?&?$WNj9HH"=lKP~9k[9H@l

G<?&?$WKD$FO"J<r2H7F/@5$#

v C/C++ Nlg"671Z<8NXC *hS C++ GN5]<H5lF$k SQL

G<?&?$WY

v Java Nlg"684Z<8NXJava G5]<H5lF$k SQL G<?&?$

WY

v COBOL Nlg"747Z<8NXCOBOL G5]<H5lk SQL G<?&?

$WY
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v FORTRAN Nlg"765Z<8NXFORTRAN G5]<H5lF$k SQL

G<?&?$WY

v REXX Nlg"782Z<8NXREXX G5]<H5lF$k SQL G<?&

?$WY

"ksKHQ9k[9HQtNjA}!r5NKhj9kKO"=NsN SQL

G<?&?$Wr4YJ1lPJj^;s#G<?Y<9bKn.5l?=9

YFKX9kpsr^s@k@N8gG"k"79F`&+?m0rHq7F

3lr4YF/@5$# SQL rbq GO"79F`&+?m0KD$Fb@

7F$^9#

G<?&?$Wrhj7?i"=l>lN[9H@lNOK"kQ9=r2H

7F",ZJk@r3<G#s0G-^9#k@8.Wm0i`&f<F#j

F#< (db2dclgn) rHQ7F"G<?Y<9bNXj5l?=K",ZJk

@r8.9k3HbG-^9# db2dclgn N\YKD$FO" 84Z<8NXk

@8.Wm0i` - db2dclgnY*hS3^sIrbq r2H7F/@5$#

85Z<8N=4 O"5]<H5lk[9H@lKhkk@Ncr(7F$^

9# REXX "Wj1<7gsO" LOB m1<?<*hSU!$k2HQt

J0N[9HQtrk@9k,WOJ$3HKmU7F/@5$#>N[9H

QtNG<?&?$WH5$:O"QtNbFKpE$FBT~Khj5l^

9#

=4 KO" BEGIN DECLARE SECTION *hS END DECLARE SECTION

9F<HasHb(5lF$^9# SQL 9F<HasHNhZj8zHF@

lNhZj8zNc$K$rU1F/@5$#3liN9F<HasHN[

V""k"*hShZjN57$,'KD$FO"\qNF@lLNOr2H

7F/@5$#

#��
�������

SQL "mh (SQLCA) KD$FO"3NOGe[I\7/b@7^9#3Na

GO5Wrb@7^9# SQLCA rk@9kKO"Wm0i`K

INCLUDE SQLCA 9F<HasHr3<G#s07^9#

F@lGN9F<HasHrJ<K(7^9# C ^?O C++ "Wj1<7g

sNlg"

EXEC SQL INCLUDE SQLCA;

Java "Wj1<7gsNlg"Java GO@(*K SQLCA rHQ9k3HO

7^;s#=NeojK"SQLException $s9?s9&a=CIrHQ7F"
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SQLSTATE *hS SQLCODE Mr~j7^9#\YKD$FO"686Z<8

NXJava N SQLSTATE *hS SQLCODE MYr2H7F/@5$#

COBOL "Wj1<7gsNlg"

EXEC SQL INCLUDE SQLCA END-EXEC.

FORTRAN "Wj1<7gsNlg"

EXEC SQL INCLUDE SQLCA

Wm0i`r0h}9k]K"G<?Y<9&^M<8c<O INCLUDE

SQLCA 9F<HasHNeojK[9H@lQtk@r^~7^9#79F

`O"Yp81"(i<&3<I"*hSGGpsNQtrHQ7FWm0i

`H"m7^9#

F SQL 9F<HasHrBT9kH"79F`O SQLCODE *hS

SQLSTATE N>}Naj3<Ira7^9# SQLCODE O9F<HasHN

BTrWs7?0tMG" SQLSTATE O IBM Njl<7gJk&G<?Y

<9=JK&LN(i<&3<Ir(98zU#<kIG9# SQLSTATE O

ISO/ANS SQL92 8`"*hS FIPS 127-2 8`Kb`r7F$^9#

m: FIPS 127-2 HO"Federal Information Processing Standards Publication

127-2 for Database Language SQL N3HG9# ISO/ANS SQL92 HO"

American National Standard Database Language SQL X3.135-1992 *hS

International Standard ISO/IEC 9075:1992, Database Language SQL rX7

^9#

0 $~N SQLCODE O"(i<,/87F9F<HasH,h}5lJ+C

?3Hr(7F$k3HKmU7F/@5$# 1 JeN SQLCODE O"Yp

,P5l?bNN"9F<HasHNh}OQ37F$k3Hr(7^9#

SQLCODE H SQLSTATE N(i<uVNj9HKD$FO" aC;<8r

bq r2H7F/@5$#

F SQL 9F<HasHrBT7?eN(i<&A'C/r79F`G)f7

?$lgKO" WHENEVER 9F<HasHrHQ7^9#

m: Java Embedded SQL (SQLJ) "Wj1<7gsO"WHENEVER 9F<H

asHrHQG-^;s# 686Z<8NXJava N SQLSTATE *hS

SQLCODE MYGb@5lF$k SQLException a=CIrHQ7F"

SQL 9F<HasH,a7?(i<rh}7F/@5$#

!N WHENEVER 9F<HasHO"iN SQLCODE ,a5l?lgK79

F`,T&0nrXj7^9#
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WHENEVER SQLERROR GO TO errchk

D^j"SQL (i<&3<I,/89kH"Wm0i`N)f, errchk JI

NiYkNeK3/3<IK\j^9#3N3<IKO"SQLCA N(i<8

1r,O9km8C/rH_~sG*-^9# ERRCHK jAK>CF"!N

g!Wm0i`?arBT7?j"ClXtrBT7?j"[HsINu7G

=TNHis6/7gs rm<kPC/7FWm0i`r*;9kJINhV

,Hil^9#His6/7gsN\YKD$FO 21Z<8NXHis6/7

gsN3<G#s0Y""Wj1<7gs&Wm0i`N(i<&A'C/N

\YKD$FO 126Z<8NXGGh}H SQLCA =$Yr2H7F/@5

$#

WHENEVER SQLERROR 9F<HasHrHQ9kH-KO=,mU7F/

@5$#"Wj1<7gsN(i<h}3<IK SQL 9F<HasH,"

j"=liG5N(i<rh}7F$kVK(i<,/89klg""Wj1

<7gsG5BNk<W,BT5lkD=-,"j^9#3NuVGNc2I

ZO$qG9# WHENEVER SQLERROR N8hr(9GiN9F<HasH

O",: WHENEVER SQLERROR CONTINUE K7F/@5$#3N9F<

HasHO(i<&OsIi<rj;CH7^9#3N9F<HasHNeG

"lP"B47F SQL 9F<HasHrHQG-^9#

C ^?O C++ @lGn.5l? DB2 "Wj1<7gsNlg""Wj1<

7gs,#tN=<9&U!$kG=.5lF$kJi" SQLCA N?EjA

rsr9k?a" EXEC SQL INCLUDE SQLCA 9F<HasHrH_~`

NO=NfN 1 DNU!$k@1K7F/@5$#=lJ0N=<9&U!$

kKO"!NTrH_~_^9#

#include "sqlca.h"
extern struct sqlca sqlca;

4HQN"Wj1<7gs," ISO/ANS SQL92 ^?O FIPS 127-2 8`K`

r9k,W,"klgO"e-N9F<HasHd INCLUDE SQLCA 9F<Ha

sHrHQ7J$G/@5$# ISO/ANS SQL92 *hS FIPS 127-2 8`N\

YKD$FO" 18Z<8NXFIPS 127-2 *hS ISO/ANS SQL92 NjAYr

2H7F/@5$#e-N9F<HasHN3<G#s0Keok}!KD$

FO"J<r2H7F/@5$#

v C ^?O C++ "Wj1<7gsNlgO"678Z<8NXC *hS C++ K

*1k SQLSTATE *hS SQLCODE QtY

v COBOL "Wj1<7gsNlgO"751Z<8NXCOBOL GN

SQLSTATE *hS SQLCODE QtY
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v FORTRAN "Wj1<7gsNlgO"767Z<8NXFORTRAN N

SQLSTATE *hS SQLCODE QtY

�������	!��"�����

lLK"=N>NsBT SQL 9F<HasHbWm0i`N;CH"CWt

,K^^l^9# SQL rbq *hS\qN3NeNOGO"sBT9F<H

asHKD$Fb@7F$^9#sBT9F<HasHNcrJ<K(7^

9#

v INCLUDE text-file-name

v INCLUDE SQLDA

v DECLARE CURSOR

�����	���������

BTD=J SQL 9F<HasHrBT9kKO"=N0K8hG<?Y<

9&5<P<XN\3rN)7F*+J1lPJj^;s#3N\3Khj"

Wm0i`rBT7F$kf<6<NvD ID"*hSWm0i`,T/7F$

kG<?Y<9&5<P<N>0r1L7^9#lLK""Wj1<7gs&

Wm;9,lYK\3G-kG<?Y<9&5<P<O 1 D@1G9#3N5

<P<r=T5<P< H$$^9#7+7"#t5$H97D-bG"lP"

#tNG<?Y<9&5<P<K\39k3H,G-^9#3Nlg"?@ 1

DN5<P<@1,=T5<P<KJj^9##t5$H97N\YKD$F

O"570Z<8NX#t5$H97Yr2H7F/@5$#

Wm0i`O"J<N$:l+N}!GG<?Y<9&5<P<H\3rN)

9k3H,G-^9#

v CONNECT 9F<HasHrHQ7F@(*K\39k

v J,~NG<?Y<9&5<P<K\37FE[*K\39k

v Java "Wj1<7gsNlgO"��$s9?s9rHQ9k

\3u7*hS CONNECT 9F<HasHNHQ}!KD$FO" SQL rb

q r2H7F/@5$#i|=~K""Wj1<7gs&j/(9?<,J,

~NG<?Y<9&5<P<rN)7^9#E[\3,HQD=KJCF$k

lgO"i|=eK+O5lk"Wj1<7gs&Wm;9Khj"J,~N

G<?Y<9&5<P<XN\3,E[*KTol^9#"Wj1<7gs&

Wm0i`,GiKBT9k SQL 9F<HasHr CONNECT 9F<Ha

sHH7FHQ9k3HO"I$}!G9#=&9lP"J,~NG<?Y<

9KP7FTQUK SQL 9F<HasHrBT7J$h&K9k3H,G-

^9#
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\3,N)5lF+i"Wm0i`+i!Nh&J SQL 9F<HasHr/

TG-^9#

v G<?r`n9k

v G<?Y<9&*V8'/HrjA7"]i9k

v f<6<"Brx?7?j"G<?Y<9XNQ9r3_CH9kJIN"

)f`nr+O9k

\3O"CONNECT RESET"CONNECT TO"^?O DISCONNECT 9F<H

asH,/T5lk^G_j5l?^^HJj^9##t5$H97D-G

O"\3O DB2 RELEASE *hS=lK3$F DB2 COMMIT ,/T5lk

^G3-^9##t5$H97 (570Z<8NX#t5$H97Y 2H) rH

Q7F$klg" CONNECT TO 9F<HasHGO\3O*;7^;s#

���$�����������

His6/7gsOl"N SQL 9F<HasH (SfK[9H@l3<I,

dj~`) +iJj"G<?Y<9&^M<8c<O3liN9F<HasH

rl^H^jH7F7$^9#His6/7gsNeojK"18U#H7F

nH1L H$&Ql,h/Hol^9#

His6/7gs&lYkGNG<?NlS-rN]9k?aK"79F`

O"His6/7gsbN`n,9YF 0;9k+"^C?/TolJ+C?

+N$:l+NuVr]A^9#?H(P""k}B+i=brz-P7"=

lrLN}BK~lkH7^9#3N 2 DN97,1lNHis6/7gsG

Tolklg"3liNh}fK79F`c2,/89kH"79F`NF/

0~K=NG<?OHis6/7gs,+O5lk0NuVK+0*K|55

l^9#Wm0i`&(i<,/87?lgO"(i<KJC?9F<Has

HKhkQ9,9YF5NuVK|55l^9#His6/7gsbG(i<

KJC?9F<HasHNBT0KTol?nHO"CKm<kPC/rTo

J1lP|55l^;s#

1lN"Wj1<7gs&Wm0i`bN 1 D^?O#tNHis6/7gs

r3<I=9k3H,G-^9#5iK1lNHis6/7gsb+i#tN

G<?Y<9K"/;99k3H,D=G9##tNG<?Y<9K"/;9

9kHis6/7gsO"#t5$H97HFPl^9#3liNHTC/K

D$FO" 569Z<8NXjb<HnH1LY*hS 570Z<8NX#t5$

H97Yr2H7F/@5$#
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���$�������

His6/7gsOh,NBTD= SQL 9F<HasHKhjE[*K+O

5l" COMMIT 9F<HasH+ ROLLBACK 9F<HasH"^?OWm

0i`NvxG*;7^9#

l}"J<N 6 DN9F<HasHOBTD=9F<HasHGOJ$?a"

His6/7gsr+O7^;s#

BEGIN DECLARE SECTION INCLUDE SQLCA
END DECLARE SECTION INCLUDE SQLDA
DECLARE CURSOR WHENEVER

BTD= SQL 9F<HasHOoKHis6/7gsbK=ol^9#Hi

s6/7gs,*;7?eGWm0i`KBTD= SQL 9F<HasH,^

^lF$klgO"77$His6/7gsr+0*K+O7^9#

���$�������

His6/7gsr*;9kKO"!N$:l+rTCF/@5$#

v COMMIT 9F<HasHrHQ7F"Q9r]I9k

v ROLLBACK 9F<HasHrHQ7F"=liNQ9,]I5lJ$h&

K9k

COMMIT 	!��"�����: 3N9F<HasHO"=THis6/7

gsr*;7^9#=THis6/7gsGTol?G<?Y<9NQ9,"

>Nh}Gb'15lkh&KJj^9#

"Wj1<7gsNWoK~8F"G-k@1a/Q9,3_CH5lkh&

K7F/@5$#CK"<v+iN~OrT!7F$kV"3_CH5lF$

J$Q9r]19k3H,J$h&JWm0i`rn.7F/@5$#=l,

6xG"G<?Y<9q;,9$V]1K5lJ$h&K9k?aG9#3l

iNq;r]17F7^&H"18/3lr,WH9k>N"Wj1<7gs

,BTG-J/Jj^9#

COMMIT 9F<HasHO"[9HQtNbFKOFAr?(^;s#

"Wj1<7gs&Wm0i`,"*;h}N0K9YFNHis6/7gs

r@(*K*oi;kh&K7F/@5$#His6/7gsr@(*K*o

i;J$H" DB2 OHis6/7gs,]15lF$?VN9YFNQ9

r"Wm0i`,5oK*;7?~@G+0*K3_CH7^9#?@7"

Windows 32 SCHN*Zl<F#s0&79F`GO3_CHOTol^;

s# DB2 OJ<NroNH-K"Q9rm<kPC/7^9#

v m0,~UKJC?H-#
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v G<?Y<9&^M<8c<Nh}r*;5;kh&J=N>N79F`r

o#

Windows 32 SCHN*Zl<F#s0&79F`NlgO"His6/7g

sr@(*K3_CH7J$Ji"G<?Y<9&^M<8c<,=NQ9r

,:m<kPC/9kh&K7^9#

Wm0i`N*;KD$FO"XWm0i`N*;Y*hS 126Z<8NXG

Gh}H SQLCA =$Yr2H7F/@5$#

ROLLBACK 	!��"�����: 3N9F<HasHO=THis6/7

gsr*;7F"His6/7gs,+O5lk0NuVKG<?r|57^

9#

ROLLBACK 9F<HasHO"[9HQtNbFKOFAr?(^;s#

(i<^?OYp,"C??aKBT5lk3HKJC?k<AsbG

ROLLBACK 9F<HasHH SQL WHENEVER 9F<HasHrHQ7F

$klgO" ROLLBACK 9F<HasHN0K WHENEVER SQLERROR

CONTINUE *hS WHENEVER SQLWARNING CONTINUE rXj7^9#

3lO"(i<^?OYpKhj ROLLBACK ,:T7?lgKWm0i`,

k<W9kNrI.^9#

Eg(i<NlgKO"ROLLBACK 9F<HasHGO/TG-J$H$&

aC;<8,=(5l^9#/i$"sHH5<P<&"Wj1<7gsVN

L.N;:d"G<?Y<9NK;JINEg(i<,/87?lgO"

ROLLBACK 9F<HasHr/T7J$G/@5$#Eg(i<,/87?

eG/TG-k9F<HasHO CONNECT 9F<HasH@1G9#

����%���

Wm0i`r57/*;5;kKO"J<N9FCWK>CF/@5$#

1. COMMIT 9F<HasH^?O ROLLBACK 9F<HasHr@(*K/

T7F"=THis6/7gs (h}fNbN,"klg) r*;9k#

2. CONNECT RESET 9F<HasHrHQ7F"G<?Y<9&5<P<X

N\3rr|9k#

3. Wm0i`,HQ7?q;N*khVrT&#?H(P"HQ7?l~-1

h^?OG<?=$r9YFr|7^9#

m: Wm0i`*;~K"=THis6/7gs,^@h0fG"kH" DB2

OE[K=NHis6/7gsr*;5;^9#His6/7gsrE[

K*;5;k]N DB2 N0nOWiCHU)<`G-JNG"Wm0i
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`*;0K COMMIT + ROLLBACK 9F<HasHr/T7F"9YF

NHis6/7gsr@(*K*;9kh&K7F/@5$# DB2 ,E

[*KHis6/7gsr*;5;k}!N\YKD$FO" His6/

7gsNE[*;r2H7F/@5$#

���$���������

=THis6/7gsr*;;:KWm0i`r*oi;?lg" DB2 OE

[K=THis6/7gsr*;7^9 (Wm0i`K,7?*;}!N\Y

KD$FO" 23Z<8NXWm0i`N*;Yr2H7F/@5$)# DB2

O"Wj1<7gs*;~K" COMMIT ^?O ROLLBACK 9F<HasH

NIAi+r/T9k3HKhj"=THis6/7gsrE[K*;7^

9# DB2 , COMMIT H ROLLBACK NIAir/T9k+O"J<NWx

KhCFh^j^9#

v "Wj1<7gs,5oK*;7?+I&+

v DB2 5<P<,T/7F$kWiCHU)<`

v "Wj1<7gs,8. API (579Z<8NX^kA9lCING<?Y<9

N"/;9Yr2H) rHQ7F$k+I&+

�&�����	������'(�!�����	!%���

5oK*;7?lg"DB2 OHis6/7gsrE[K3_CH7^9,"[

o*;NlgO"His6/7gsrE[Km<kPC/7^9#Wm0i`

,[o*;H_J9bNGb"G<?Y<9&^M<8c<O[o*;H_J

5J$lg,"k3HKmU7F/@5$#?H(P""Wj1<7gs,=

|7J$(i<r!N7?H-K""Wj1<7gsr(BK*;9kh&

K" exit(-16) r3<G#s09k3H,G-^9#G<?Y<9&^M<8

c<O"3Nu7r5o*;H_J7F"His6/7gsr3_CH7^

9#l}"G<?Y<9&^M<8c<O"c0d;0asH=c?JIr[

o*;H_J7^9#

Windows 32 )*���'(�!�����	!%���

COMMIT 9F<HasHrHQ7F"His6/7gsr@(*K3_CH

7J$Bj""Wj1<7gsN*;,5o+[o+KX8J/"DB2 O,:

His6/7gsrm<kPC/7^9#

DB2 �� API �������

"Wj1<7gsO DB2 API rQ$F;CH"CW7" 579Z<8NX^k

A9lCING<?Y<9N"/;9YGb@5lF$kh&K9lCIVG

"Wj1<7gs8.rO93H,G-^9#"Wj1<7gsG DB2 API

rHQ7F$klgKO""Wj1<7gsN*;,5o+[o+KX8J

/" DB2 OE[KHis6/7gsrm<kPC/7^9# COMMIT 9F
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<HasHrHQ7F"His6/7gsr@(*K3_CH7J$Bj"H

is6/7gsOm<kPC/5l^9#

����+���
����������

Wm0i`N3<G#s0N?aN?w3<IKhkHH_K" DB2 "Wj

1<7gs&Wm0i`NlL*JHH_r?w3<IA0GWs7^9#b

Ams"B]KHQ9kWm0i`Kg&h&K3NHH_r409k3H,

,WG9#

����	��
EXEC SQL BEGIN DECLARE SECTION |
DECLARE USERID FIXED CHARACTER (8) |
DECLARE PW FIXED CHARACTER (8) |

| 
�������
(�����������) | ���
��

|
EXEC SQL END DECLARE SECTION |
EXEC SQL INCLUDE SQLCA |
EXEC SQL WHENEVER SQLERROR GOTO ERRCHK |
(����	�����)

EXEC SQL CONNECT TO database A USER :userid USING :pw |
EXEC SQL SELECT ... |
EXEC SQL INSERT ... | ���
(SQL ����������) | ����

EXEC SQL COMMIT |
(����	��������)

EXEC SQL CONNECT TO database B USER :userid USING :pw |
EXEC SQL SELECT ... |
EXEC SQL DELETE ... | 2 ���
(SQL ����������) | ����

EXEC SQL COMMIT |
(����	��������)

EXEC SQL CONNECT TO database A |
EXEC SQL SELECT ... |
EXEC SQL DELETE ... | 3 ���
(SQL ����������) | ����

EXEC SQL COMMIT |
(����	��������)

EXEC SQL CONNECT RESET |
ERRCHK |

| 
�������
(SQLCA �����������) | ����

|
����	��

DB2 
���������

DB2 KO""Wj1<7gsN>hN!=rd-^?OH%9k?aN5^6

^J"Wj1<7gs+/!=,w(ilF$^9#"Wj1<7gs_WT

,hj9Y-vAO"GbpC*J_WG9#D^j""Wj1<7gsN_

WKIN DB2 !=rHQ9lPh$N+? H$&3HG9#,ZJ*rrT

&?aKO""Wj1<7gsNG<?Y<9_WH\8D-N>}rM87

J1lPJj^;s#?H(P""Wj1<7gsKm8C/rH_~`eo

jK"H3eN,'NltrG<?Y<9_WKH_~`3H,G-^9#
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HQ9k!=H=NOOO"5^6^KQ9G-^9#3NaO"_WKg-

JFArZ\9HQD=J!=KD$FN5bG"j"CjN\*KP7F"

k!=,>N!=hjbU5o7$}3r(7F$^9#3NaK-\5l?

!=N\YKD$FO"hj\7$b@r\;?2HQqA,s!5lF$^

9#

M89Y-!=KO"!NbN,"j^9#

v J<N!=rxQ7?G<?XN"/;9:

– H_~_ SQL#Java Embedded SQL (SQLJ) r^`

– DB2 3<k&lYk&$s?<U'<9 (DB2 CLI)"*<Ws&G<?

Y<9&3M/F#SF#< (ODBC)"*hS Java G<?Y<9&3M

/F#SF#< (JDBC)

– Microsoft EM

– Perl DBI

– Hq=J

v J<N!=rxQ7?G<?MN)f:

– G<?&?$W (H_~_^?Of<6<jA)

– =!:N)s

– 2H]4)s

– CHECK OPTION rHQ7?k@

– "Wj1<7gsNm8C/HQtN?$W

v J<N!=rxQ7?G<?MVNX"N)f:

– 2H]4)s

– Hj,<

– "Wj1<7gsNm8C/

v J<N!=rxQ7?"5<P<GNWm0i`NBT:

– 9H"<I&Wm7<8c<

– f<6<jAXt

– Hj,<

0RNj9HKO"Hj,<JINh&K"#tN`\GHQ5lF$k!=

,"j^9#3lO"#tN_Wp`KP~9kH$&"3liN!=N@p

-r?G7F$^9#

GbEW+DpC*JhjO""Wj1<7gsKX"7?G<?,'r,Q

9k?aNm8C/r"G<?Y<9K\05;k+I&+G9#

G<?Ke\7?"m8C/r"Wj1<7gs+iG<?Y<9K\93H

NEWJx@O""Wj1<7gsNG<?+iNH)-,lXb^kH$&

3HG9#G<?KX"9km8C/O"1 Uj (G<?Y<9) K8ail
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^9#D^j"G<?^?OG<?&m8C/NQ9rlYKT&3H,G

-"^?=l,?@AK9YFN"Wj1<7gsK?G5l^9#

3NeTNx@OsoK/OJbNG9,"G<?Y<9bKV+lkG<

?&m8C/,G<?Nf<6<9YFK18FAr?(kH$&3HK$r

U1F/@5$#G<?KC(ilk,'d)s,"=NG<?N4f<6<

d"Wj1<7gsNf<6<KbvFO^k+I&+rM87J1lPJj

^;s#

"Wj1<7gsNWoO"G<?,'rG<?Y<9G,Q9k+""Wj

1<7gsG,Q9k+KbFAr?(^9#?H(P"CjNgxGG<?

,~O5l?H-KEv-!:(i<rh}7J1lPJiJ$3H,"j^

9#lLK"3liN?$WNG<?NEv-!:O""Wj1<7gs&3

<IGT&,W,"j^9#

"Wj1<7gsrHQ9k3sTe<F#s0D-bM87F/@5$#/

i$"sH&N^7sGm8C/rBT9klgH"9H"<I&Wm7<8

c<"UDF"^?O=N>}rH_go;FHQ7F"LoNhj/OJG<

?Y<9&5<P<&N^7sGm8C/rBT9klgN9KD$FM89

k,W,"j^9#

lgKhCFO""Wj1<7gs ("Wj1<7gsG-N}3N?a) H

G<?Y<9 ("Wj1<7gs0N>NPC*JQSN?a) N>}rM8

K~lF_W7J1lPJiJ$H$&3Hb"j^9#

�����
�,	

jl<7gJk&G<?Y<9GO"G<?XN"/;9KO SQL rHQ7

J1lPJj^;s," SQL r"Wj1<7gsKH_~`}!Of<6<

,$UG*rG-^9#J<N$s?<U'<9*hS5]<H5lF$k@

lNf+i*r7F/@5$#

H_~_ SQL
C/C++"COBOL"FORTRAN"Java (SQLJ)"REXX

DB2 CLI *hS ODBC
C/C++"Java (JDBC)

Microsoft EM (ADO"RDO"OLE DB r^`)
Visual Basic"Visual C++

Perl DBI
Perl
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Hq=J

m<?9 "Wm<A"IBM HqI}!=

���� SQL
H_~_ SQL KO"E* SQL H0* SQL N$:lbHQG-"3N 2 D

N?$WrH_go;FHQ9k3HbG-kH$&x@,"j^9#"Wj

1<7gsNHQ~K SQL 9F<HasHNbFdA0,@p-K37$ H

WolklgKO""Wj1<7gsGH_~_ SQL rHQ9k3HrM(

F_F/@5$#E* SQL rHQ9kH""Wj1<7gsNBTTO""

Wj1<7gsrG<?Y<9KP$sI7?f<6<NC"rl~*KQ5

9k3H,G-^9# DYNAMICRULES BIND *W7gsrXj7F"Wj

1<7gsrP$sI7F$J$lgO"0* SQL ,"Wj1<7gsNB

TTNC"rHQ7^9#lL*KO"H_~_0* SQL rHQ7F/@5

$#3lKhCFBTD=9F<HasHOBT~Khj5l^9#H_~_

0* SQL rHQ9kH"hjB4J"Wj1<7gs&Wm0i`rn.7

F"5iK?MJ~Or7&3H,G-^9#

m: Java Embedded SQL (SQLJ) "Wj1<7gsO"E* SQL 9F<Ha

sH7+H_~`3H,G-^;s#?@7"JDBC rHQ7F"SQLJ

"Wj1<7gsG0* SQL FSP7rT&3H,G-^9#

SQL 9F<HasHr[9H@l3^sIKQ99kKO"Wm0i`@l3

sQ$i<rHQ9k0K"H_~_ SQL "Wj1<7gsrWj3sQ$

k9k,W,"j^9#5iK""Wj1<7gsrBT9kKO""Wj1

<7gsbN SQL rG<?Y<9KP$sI9k,Wb"j^9#

H_~_ SQL NICpsKD$FO"73Z<8NXh4O E* SQL Wm0

i`Nn.Yr2H7F/@5$#

REXX ��������: REXX "Wj1<7gsO API rHQ9k3HK

hj"G<?Y<9&^M<8c< API *hS SQL Khjs!5lk!=N

gt,rHQG-kh&KJj^9#3sQ$k@lGn.5l?"Wj1<

7gsHO[Jj" REXX "Wj1<7gsOWj3sQ$k5l^;s#

=NeojK"0* SQL OsIi<,9YFN SQL 9F<HasHrh}

7^9# REXX HFSP7D=J API rH_go;k3HKhj"G<?Y

<9&^M<8c<!=Ngt,K"/;9G-^9#H_~_ SQL rHQ

9k API NfKO REXX ,>\5]<H7F$J$bNb"j^9,"

DB2 3^sITWm;C5<rHQ9lP" REXX "Wj1<7gs+i3

liN API K"/;9G-^9#
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REXX O$s?<Wj?<@lJNG"3sQ$kQ_[9H@lKfYF"

Wj1<7gsNWmH?$WN+/dGPC0,FWG9# REXX G3<

G#s05l? DB2 "Wj1<7gsO"3sQ$k@lrHQ7? DB2

"Wj1<7gs[IN-=O}A^;s,"Wj3sQ$k"3sQ$k"

js/rTo:"^?O5iKLN=UH&'"rHQ;:K DB2 "Wj1

<7gsrn.9k!=rs!G-k3HKm\7F/@5$#

REXX rHQ7? DB2 "Wj1<7gsN3<G#s0Hn.N\YKD$

FO" 771Z<8NXh25O REXX GNWm0i_s0Yr2H7F/@5

$#

DB2 ����(���-���.��	 (DB2 CLI) 
����������

��	����!�)�!�� (ODBC)
DB2 3<k&lYk&$s?<U'<9 (DB2 CLI) O"G<?Y<9&5<

P<N DB2 U!_j<KP9k" IBM NFSP7D= SQL $s?<U'

<9G9#^?"3lOjl<7gJk&G<?Y<9N"/;9r\*H7

?" C *hS C++ N"Wj1<7gs&Wm0i`&$s?<U'<9G"

XtFSP7rHQ7F0* SQL 9F<HasHrXtNz-tH7Fu1

O77^9#FSP7D= SQL $s?<U'<9HO"G<?Y<9r"/

;99k?aN"Wj1<7gs&Wm0i`&$s?<U'<9 (API) G"

XtFSP7rHQ7F0* SQL 9F<HasHrFSP7^9#3lOH

_~_0* SQL NeX}!G9,"H_~_ SQL HO[Jj"Wj3sQ

$kdP$sI,,W"j^;s#

DB2 CLI O Microsoft™ N*<Ws&G<?Y<9&3M/F#SF#<

(ODBC) EMH" X/Open® EMKpE$F$^9#H&8`K>&h&K"

*hS$:l+NG<?Y<9&$s?<U'<9K:L7? DB2 "Wj1

<7gs&Wm0i^<,90KP(ilkh&K"3liNEM,*r5l

^7?#

DB2 GN ODBC 5]<HN\YKD$FO" 3<k&lYk&$s?<U

'<9Njz-*hSrbq r2H7F/@5$#

JDBC
DB2 N Java 5]<HKO JDBC ,^^l^9#3lO8`=5l? Java a

=CIKhkG<?&"/;9r"Wj1<7gsKs!9k"Ys@<KM

87J$0* SQL $s?<U'<9G9# JDBC O"JDBC Wm0i`rW

j3sQ$k7?jP$sI7?j9k,W,J$H$&@G" DB2 CLI K

wF$^9#Ys@<KM87J$8`JNG"JDBC "Wj1<7gsOb

$\"-r}CF$^9#
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JDBC rQ$Fn.5lk"Wj1<7gsO0* SQL @1G9# JDBC $

s?<U'<9rHQ9kH"h}K>,J*<P<XCI,++j^9#

JDBC NICpsKD$FO"689Z<8NXJDBC Wm0i_s0Yr2H7

F/@5$#

Microsoft ��

ActiveX Data Object (ADO) K`r7?G<?Y<9&"Wj1<7gsO"

Microsoft Visual Basic™ ^?O Visual C++™ Gn.9k3H,G-^9#

ADO "Wj1<7gsO OLE DB VjC8rHQ7^9# Remote Data

Object (RDO) EMK`r7?G<?Y<9&"Wj1<7gsO" Visual

Basic Gn.9k3H,G-^9#^?"OLE DB Provider +iG<?ra9

OLE DB =XtrjA9k3HbG-^9# OLE DB =XtN\YKD$F

O"460Z<8NXOLE DB =XtYr2H7F/@5$#

\qGO"ADO *hS RDO EMK`r7?"Wj1<7gsrn.9k?

aNAe<Hj"kO-\7F$^;s# ADO *hS RDO EMrHQ9k

DB2 "Wj1<7gsN04J5sWkKD$FO"J<NG#l/Hj<r

2H7F/@5$#

v Visual Basic Gn.5l?5sWkKD$FO"sqllib¥samples¥VB

v Visual C++ Gn.5l?5sWkKD$F"sqllib¥samples¥VC

v RDO EMrHQ9k5sWkKD$FO"sqllib¥samples¥RDO

v Microsoft Transaction Server™ rHQ9k5sWkKD$F"

sqllib¥samples¥MTS

Perl DBI
DB2 O"DBD::DB2 Ii$P<rp7FG<?&"/;9rT&?aK" Perl

G<?Y<9&$s?<U'<9 (DBI) EMr5]<H7^9# Perl DBI r

HQ7F DB2 G<?Y<9K"/;99k"Wj1<7gsrn.9k3H

N\YKD$FO" 725Z<8NXh22O Perl GNWm0i_s0Yr2H

7F/@5$# http://www.ibm.com/software/data/db2/perl/ K"k DB2

fKP<5k&G<?Y<9 Perl DBI Web 5$HKO"G7N DBD::DB2

Ii$P<H"FWiCHU)<`G@ilk5]<HKD$FNps,-\

5lF$^9#

����

IBM HqI}!= (QMF) *hSm<?9 N<Dr^`Hq=JGO"Hq

N+/*hSl]<Hn.r5]<H7F$^9# SQL 9F<HasHr+

/9k}!d"3~G-km8C/NxYO"=J4HK[Jj^9#f<6
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<NWaKhCFO"3N}!GG<?r"/;99k?aNWor~?93

H,G-klgb"j^9#\qGO"Hq=JN\YKD$FO-\7F$

^;s#

�������

G<?Y<9GvD9kMr)f9k3HKhCFEv-!:HG<?]4-

]nrT&3HO""Wj1<7gs&m8C/N>hN!=N 1 DG9#"

Wj1<7gsKO"G<?,-zG"k+I&+rN'9k?aK"~O5

l?G<?MrCLKA'C/9km8C/,"j^9# (?H(P"tgV

f,-zJVfG"k+I&+H"=l,{8NtgNVfG"k+rA'C

/7^9#) DB2 KO3liN1lN!=rG<?Y<9b+is!9k?a

N}!,$/D+"j^9#

�����-�

G<?Y<9bNFG<?WGO=NsK]I5lF*j"FsOG<?&?

$Wr}Dh&KjA5lF$^9#3NG<?&?$WKhj"sNMN?

$WK)B,_1il^9#?H(P"0tO"Gj5l?OObNtMGJ

1lPJj^;s# SQL 9F<HasHbGsrHQ9k]KO"0tO8

z9Hjs0HfSG-J$JIN"ljN0nK>oJ1lPJj^;s#

DB2 KO"C-*hS0nrjA7?H_~_G<?&?$WN;CH,^^

lF$^9# DB2 O"f<6<jACl?$W HFPlk"f<6<G-N

G<?&?$WNjAb5]<H7F$^9#f<6<jACl?$WOH_

~_?$WKpE$F$^9,"H_~_?$WN9YFN0n,+0*K5

]<H5lko1GO"j^;s#G<?&?$Wr 2 Ji<8&*V8'/

H (BLOB) H1MKHQ7F"G<?=$JIX"9kMN8g+i.kG<

?r]IG-^9#

G<?&?$WNICpsKD$FO" SQL rbq r2H7F/@5$#

����

G-)sKhj"=NfN 1 D^?O#tNsG18M,E#9kNrr1i

l^9#G-)sGO"G--<Hp\-<,5]<H5lF$^9#?H(

P"DEPARTMENT =N DEPTNO sKG-)srjA9k3HKhj"18

tgVf, 2 DNtgGXj5lJ$h&K9k3H,G-^9#

=NfNG<?rHQ9k9YFN"Wj1<7gsKG-,'r_1k,W

,"klgKO"G-)srHQ7F/@5$#G-)sNICpsKD$F

O"SQL rbq r2H7F/@5$#
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������

=!:N)sO"=NsGHQG-kMKD$F"G<?&?$WKhk)B

hjb5iK\7$)BrjA9k?aKHQ7^9#=!:N)sO"OO

N!:H$&A0H"=NfN18sK"k>NMN!:H$&A0GT&3

H,G-^9#

G<?rHQ9k9YFN"Wj1<7gsKP7F,'r,Q9kKO"=

!:N)srHQ7F"=fGHQG-kG<?r)B9k3H,G-^9#

3lKhj"xQN},-,kHHbK]i7d9/Jj^9#

=!:N)sNICpsKD$FO"SQL rbq r2H7F/@5$#

������

2H]4 (RI) )sO"G<?rHQ9k9YFN"Wj1<7gsKP7

F"MY<9NX8r]}7J1lPJiJ$lgKHQ7^9#?H(P"

RI )srHQ7F" EMPLOYEE =N DEPTNO sNMr DEPARTMENT =

NMHlW5;k3H,G-^9#3N)sO"^~"97"o|,TolJ

$h&K7^9#)s,J$lgKO DEPARTMENT KX9kpsO:ol

kD=-,"j^9# RI ,'rG<?Y<9G8f*K,Q9kH"lLK

,Q,NBKJj]i7d9/Jj^9#

RI )sN\7$HQ!KD$FO"33Z<8NXG<?NX"N)fYr2H

7F/@5$#

2H]4NICpsKX7FO" SQL rbq r2H7F/@5$#

CHECK OPTION �������

"Wj1<7gsN,'G=!:N)sH7FjAG-J$bN,"klg

d"HQ9k9YFNG<?KOvFO^iJ$,',"klgKO""Wj

1<7gsNm8C/XN,'NH_~_Keok}!,"j^9#G<?N

ror WHERE 8a^?O WITH CHECK OPTION 8aNltH7FXj7

?"=Nk@rn.9k3H,G-^9#3Nk@jAO""Wj1<7gs

K-zJG<?&;CHKP7F"!wG-kG<?r)B7^9#5iK"

k@,97D=JlgO" WITH CHECK OPTION 8a,"Wj1<7gs

K,QG-kTN97"^~"*hSo|r)B7^9#

WITH CHECK OPTION NICpsKX7FO" SQL rbq r2H7F/@

5$#


���������*�����%����-�

"kWm0i_s0@lG"Wj1<7gsNm8C/rn.9k]KO"Q

tbk@9kH"e-Nb@H18/G<?KP7F)Br]9k3H,G-
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^9#5iK"G<?Y<9GOJ/"Wj1<7gsGN,'r,Q5;k

3<IN-Rr*rG-^9#J<Nh&JlgK""Wj1<7gs&5<

P<Km8C/rH_~sG/@5$#

v ,',lL*K,Q5lkbNGOJ$#?@7"32Z<8NXCHECK

OPTION rHQ7?k@YK(5l?k@NlgO|/#

v G<?Y<9bNG<?NjAr)fG-J$#

v "Wj1<7gsNm8C/rHQ9k},",'rzL*K7(kHWo

lk#

?H(P"G<?,~O5lkgxKD$F~OG<?N(i<rh}9k,

W,"j"G<?Y<9bN`nNgxGO57/!:G-J$"H$&lg

,"j^9#

���������

"Wj1<7gsNm8C/Nb& 1 DNgJ!=O"79F`bN[Jk@

}(sF#F#<VNX"NI}G9#?H(P"77$tgrIC9klg

KO"77$\R3<IrIC9k,W,"j^9# DB2 O"G<?Y<9

bN[Jk*V8'/HVNX"rI}9k?aK"2H]4)sHHj,<

H$& 2 DN}!rw(F$^9#

������

G<?NX"N)fH$&@+iM(?lg"2H]4 (RI) )srHQ9k

H"#tN=NG<?VNX"r)fG-kh&KJj^9#X"U1il?

p\-<KFAr?(k`nN6kq$ (DELETE d UPDATE JI) KD$

FjA9kKO" CREATE TABLE ^?O ALTER TABLE 9F<HasHr

HQ7F/@5$#

RI )sO"1 D^?O#tN=KP7FG<?N,'r,Q7^9#G<?r

HQ9k"Wj1<7gs9YFK=N,',vFO^klgKO" RI )s

NHQKhj,',G<?Y<9bK8ail^9#3lKhj"xQN},

-,kHHbK]i7d9/Jj^9#

2H]4NICpsKX7FO" SQL rbq r2H7F/@5$#

��/�

"Wj1<7gsGbBTG-km8C/r5]<H9k?aK"970^?

O97eKHj,<rHQ9k3H,G-^9#Hj,<,5]<H9k,'

d`n,"G<?rHQ9k9YFN"Wj1<7gsKvFO^klgO"

Hj,<NHQKhj,'d`n,G<?Y<9K8f7"G<?Y<9Ox

QN},-,kHHbK]i7d9/Jj^9#
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Hj,<NICpsKD$FO"513Z<8NXh16O h0uVN DBMS G

NHj,<NHQY^?O SQL rbq r2H7F/@5$#

������/����: 97^?O^~N0KBT5lkHj,<rHQ9

kH"$5f^?O^~fNMr"G<?Y<9,B]K$55lk0K$5

9k3H,G-^9#3lO""Wj1<7gs+iN~O (f<6<+i+

?G<?) ru>NbtG<?Y<9A0KQ99k?aKHQG-^9#^

?"f<6<jANXtrp7F>NsG<?Y<9`nrh0=5;k]K

b"v0Hj,< rHQ9k3H,G-^9#

������/����: 97"^~"o|NeKBT5lkHj,<KO"

$/D+NHQ!,"j^9#

v 18=^?OLN=K"kG<?r97"^~"o|G-^9#3lO"G

<?VNX"N]i"^?OF:ZWpsN]}Kr)A^9#

v =NfNDjNG<?"^?OLN=NG<?NMr!:G-^9#3l

O"RI )srxQG-J$lgd"=NfN>NT^?OLN=+iG<?

,2H5lF$k?aK"!:N)s,HQG-J$lgKr)A^9#

v f<6<jAXtrHQ7F"sG<?Y<9`nr+OG-^9#3l

O""i<H/TdG<?Y<90tNpsN97Kr)A^9#


���������*�

G<?Y<9GOJ/"Wj1<7gsG,'r,Q5;?j"^?OX"`

nrBT5;k3<Irn.9k3H,G-^9#3lO"=N,',G<?

Y<9KlL*K,Q5lkbNGOJ$lgKTCF/@5$#G<?Y<

9bNG<?jA4NKP9k)f,G-J$lgd""Wj1<7gsNm

8C/G,'d`nrhj7&[&,hjzL*G"kHWolklgKb"

m8C/r"Wj1<7gsbKV/3H,G-^9#

�����
��
���������*�

DB2 ,IC!=rs!7F$k"Wj1<7gs_WNG*J,O""Wj1

<7gsNm8C/NltrG<?Y<9&5<P<GBT9kH$&bNG

9#Lo"3N_WOQU)<^s9r~e5;k?aKHQ7^9,"&L

!=r5]<H9k?aK5<P<&G"Wj1<7gsNm8C/rBT9

k3HbG-^9#

	�
�+��������

9H"<I&Wm7<8c<O"Wj1<7gsNk<AsG"/i$"sH

N"Wj1<7gsNm8C/+iFSP5l^9,"G<?Y<9&5<P

<GBT5l^9#9H"<I&Wm7<8c<rHQ9kGblL*J}3

O"kLNG<?,/LGQ`G<?Y<98fh}rT&?aG9#3lK
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hj"9H"<I&Wm7<8c<NBTfNMCHo</VNL.Lrg}

K:i93H,G-^9#^?"#tN"Wj1<7gsG&LN`nN8g

KP7F"9H"<I&Wm7<8c<rHQ9k3HbG-^9#3N}!

GO"9YFN"Wj1<7gs,18m8C/rHQ7F`nrBT7^

9#

9H"<I&Wm7<8c<NICpsKD$FO" 201Z<8NXh7O 9

H"<I&Wm7<8c<Yr2H7F/@5$#

��$�����

f<6<jAXt (UDF) O"J<NbNra9 SQL 9F<HasHbGN`

nKHQ9k?aKn.9k3H,G-^9#

v 1lN9+i<M (9+i<Xt)

v s DB2 G<?&=<9+ihjP7?=#?H(P"ASCII U!$k^?

O Web Z<8JI (=Xt)

UDF KO SQL 9F<HasHr^ak3HOG-^;s# UDF O"G<?

MNQ9"1 D^?O#tNG<?MKP9kW;NBT"MNt,*JjP

(i<8&*V8'/HNt,*JjP) JIKr)A^9#

f<6<jAXtNjANICpsKD$FO" 417Z<8NXh15O f<6

<jAXt (UDF) Ha=CINn.Yr2H7F/@5$#

��/�

33Z<8NXHj,<YGO"Hj,<Of<6<jAXtNFSP7KHQ

G-kH-\5lF$^9#3lO"CjN9F<HasH,=l?H-"^

?OG<?M,Q95l?H-KO,:ljNs SQL `n,Tolkh&K

7?$H$&lgKr)A^9#CjNu7K*$FERa<krP7?j"

U!$kK"i<H&?$WNpsrq-~`JIN`n,cK(5lF$^

9#

Hj,<NICpsKD$FO" 513Z<8NXh16O h0uVN DBMS G

NHj,<NHQYr2H7F/@5$#

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ O"

Visual Studio IDE N Visual C++ =.WGrWi0$s9kI}D<kd&#

6<IN8gNG9#3liND<kd&#6<IO"H_~_ SQL rHQ

9k DB2 "Wj1<7gsN+/KX"7?5^6^J?9/r+0=*h

S1c=7^9#
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IBM DB2 Universal Database Project Add-In for Microsoft Visual C++
rHQ9lP"J<NbNr+/"QC1<8="*hS8+G-^9:

v Windows 32 SCH *Zl<F#s0&79F`eGT/9k DB2 fKP

<5k&G<?Y<9QN C/C++ Gn.5l?9H"<I&Wm7<8c

<

v DB2 fKP<5k&G<?Y<9&5<P<K"/;99k Windows 32

SCH C/C++ H_~_ SQL /i$"sH&"Wj1<7gs

v C/C++ XtFSP7iCQ<rHQ9k9H"<I&Wm7<8c<KX"

7? Windows 32 SCH C/C++ /i$"sH&"Wj1<7gs

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ rHQ9

lP" DB2 "Wj1<7gsN=[d8+H$&B]NnHGOJ/" DB2

"Wj1<7gsN_Wd@}N}KG@rvFk3H,G-^9#

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ ,BT9

k?9/KO"!Nh&JbN,"j^9 (3li,9YFGO"j^;s)#

v 77$H_~_ SQL b8e<kNn.

v SQL 9F<HasHNH_~_ SQL b8e<kXN^~ (SQL Assist rH

Q)

v $s]<HQ_9H"<I&Wm7<8c<NIC

v (/9]<HQ_9H"<I&Wm7<8c<Nn.

v DB2 Wm8'/HNQC1<8=

v DB2 Wm8'/HN Visual C++ b+iN8+

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ O"D<

kP<NA0G=(5l^9#!Nh&JD<kP<&\?s,"j^9#

VDB2 Wm8'/HC- (DB2 Project Properties)W
Wm8'/HC- (+/G<?Y<9&*W7gsH3<I8.*W7

gs) rI}7^9#

V7, DB2 *V8'/H (New DB2 Object)W
77$H_~_ SQL b8e<k"$s]<HQ_9H"<I&Wm7

<8c<"^?O(/9]<HQ_9H"<I&Wm7<8c<rIC

7^9#

VDB2 H_~_ SQL b8e<k (DB2 Embedded SQL Modules)W
H_~_ SQL b8e<kH=liKX"7?Wj3sQ$i<Nj9

HrI}7^9#
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VDB2 $s]<HQ_9H"<I&Wm7<8c< (DB2 Imported Stored
Procedures)W

$s]<HQ_9H"<I&Wm7<8c<Nj9HrI}7^9#

VDB2 (/9]<HQ_9H"<I&Wm7<8c< (DB2 Exported
Stored Procedures)W

(/9]<HQ_9H"<I&Wm7<8c<Nj9HrI}7^9#

VDB2 Wm8'/HNQC1<8= (Package DB2 Project)W
DB2 0tWm8'/H&U!$krQC1<8=7^9#

VDB2 Wm8'/HN8+ (Deploy DB2 Project)W
QC1<8=5lF$k DB2 0tWm8'/H&U!$kr8+7^

9#

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ KO"J

<N 3 DN#7\?sb"j^9#3liN\?sO"8`*J Visual C++

D<k&+9?^$:&*W7gsrHQ9lP+(kh&KJj^9#

V7, DB2 H_~_ SQL b8e<k (New DB2 Embedded SQL
Module)W

77$ C/C++ H_~_ SQL b8e<krIC7^9#

V7, DB2 $s]<HQ_9H"<I&Wm7<8c< (New DB2
Imported Stored Procedure)W

77$G<?Y<9&9H"<I&Wm7<8c<r$s]<H7^

9#

V7, DB2 (/9]<HQ_9H"<I&Wm7<8c< (New DB2
Exported Stored Procedure)W

77$G<?Y<9&9H"<I&Wm7<8c<r(/9]<H7^

9#

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ KO"J

<N3<IWGr+0*K8.9k!=,"j^9#

v *W7gsN5sWk SQL 9F<HasHr^`"|H_HJkH_~_

SQL b8e<kNU!$k

v 8`G<?Y<9\3*hSH_~_ SQL XtNZG

v $s]<HQ_9H"<I&Wm7<8c<NFSP7iCQ<Xt

v (/9]<HQ_9H"<I&Wm7<8c<NXtFsWl<H

v (/9]<HQ_9H"<I&Wm7<8c<NG<?jA@l (DDL) U

!$k
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IBM DB2 Universal Database Project Add-In for Microsoft Visual C++
KX"7?Ql:

IDE Wm8'/H
8`*J Visual C++ Wm8'/H#

DB2 Wm8'/H
IDE Wm8'/HK^~5lk DB2 Wm8'/H&*V8'/HN

8gN# DB2 Wm8'/H&*V8'/HO"IN Visual C++ Wm

8'/HKb^~G-k# DB2 Wm8'/HrHQ9lP"H_~_

SQL b8e<k"$s]<HQ_9H"<I&Wm7<8c<"(/

9]<HQ_9H"<I&Wm7<8c<JI"5^6^J DB2 *V

8'/HrI}G-k#3liN*V8'/HH=NC-O"IC"o

|"Q9,D=G"k#

b8e<k

SQL 9F<HasHr^sG$kD=-N"k C/C++ =<9&3<

I&U!$k#

+/G<?Y<9

H_~_ SQL b8e<kN3sQ$kKHQ5lkG<?Y<9#+

/G<?Y<9O"$s]<HD=G<?Y<9N9H"<I&Wm7

<8c<jANj9Hr!w9k?aKbHQ5lk#

H_~_ SQL b8e<k

H_~_E*^?O0* SQL r^` C/C++ =<9&3<I&U!$

k#

$s]<HQ_9H"<I&Wm7<8c<

9GKG<?Y<9bKjA5lF$F"Wm8'/HKhCFFSP

5lk9H"<I&Wm7<8c<#

(/9]<HQ_9H"<I&Wm7<8c<

Wm8'/HKhCF=[*hSjA5lk"G<?Y<9&9H"<

I&Wm7<8c<#

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++
����

IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ rh0=

5;kKO"J<N9FCWrBT7^9#

9FCW 1. ^@"I$srP?7F$J$lgO"3^sITGJ<r~O

7F"I$srP?7F/@5$#

db2vccmd register
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9FCW 2. VD<k —> +9?^$: (Tools —> Customize)Wr*r7

^9#V+9?^$: (Customize)WN<HVC/,*<Ws7^

9#

9FCW 3. V"I$s*hS^/m&U!$k (Add-ins and Macro
Files)W?Vr*r7^9#V"I$s*hS^/m&U!$k

(Add-ins and Macro Files)WZ<8,*<Ws7^9#

9FCW 4. VIBM DB2 Project Add-InWA'C/&\C/9r*r7^

9#

9FCW 5. V;r (OK)Wr/jC/7^9#b0D<kP<,n.5l^

9#

m: D<kP<rmCF/m<:7F7^C?lgO"$C?s"I$srs

h0=7FeKFSh0=5;k+"^?O Microsoft Visual C++ 8`+

9?^$:&*W7gsrHQ9lP"D<kP<rF=(G-^9#

IBM DB2 Universal Database Tools Add-In for Microsoft Visual C++ �
���

DB2 Tools Add-In O"ltN DB2 I}D<k*hS+/D<kr Visual

C++ }g+/D-b+i)Ae2ilkh&K9kD<kP<G9#

IBM DB2 Universal Database Tools Add-In for Microsoft Visual C++ rh0=

5;kKO"J<N9FCWrBT7^9#

9FCW 1. ^@"I$srP?7F$J$lgO"3^sITGJ<r~O

7F"I$srP?7F/@5$#

db2vccmd register

9FCW 2. VD<k —> +9?^$: (Tools —> Customize)Wr*r7

^9#V+9?^$: (Customize)WN<HVC/,*<Ws7^

9#

9FCW 3. V"I$s*hS^/m&U!$k (Add-ins and Macro Files)W

?Vr*r7^9#

9FCW 4. VIBM DB2 Tools Add-InWA'C/&\C/9r*r7^9#

9FCW 5. V;r (OK)Wr/jC/7^9#b0D<kP<,n.5l^

9#

m: D<kP<rmCF/m<:7F7^C?lgO"$C?s"I$srs

h0=7FeKFSh0=5;k+"^?O Visual C++ 8`+9?^$

:&*W7gsrHQ9lP"D<kP<rF=(G-^9#
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IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ N\YK

D$FO"J<r2H7F/@5$#

v IBM DB2 Universal Database Project Add-In for Microsoft Visual C++ N*

si$s&XkW

v http://www.ibm.com/software/data/db2/udb/ide/index.html

�&����� SQL 	!��"��

SQL @lO""Wj1<7gsb+iNG<?jA"!w"97"*hS)f

`nrs!7^9# 793Z<8N=37 O"DB2 =J,5]<H9k SQL 9

F<HasHH"=N9F<HasH, CLP ^?O DB2 CLI KhCF0*

K5]<H5lF$k+I&+r(7F$^9# 793Z<8N=37 ra+=H

7FHQ9k3HbG-^9#=8JI"9YFN9F<HasHN04Jb

@KD$FO" SQL rbq r2H7F/@5$#

����	������

vD r?(il?f<6<^?O0k<WO"G<?Y<9XN\3"=Nn

."79F`NI}JINlL*J?9/rBTG-^9#C" rU?5l?

f<6<d0k<WO"CjN}!GCjNG<?Y<9K"/;9G-^

9# DB2 O"]I5l?psr]n9k?aKC"N;CHrHQ7^9#

5^6^JC"N\YKD$FO" I}Njz-: Wh r2H7F/@5

$#

gt,N SQL 9F<HasHO"9F<HasH,HQ9kG<?Y<9&

*V8'/HKP9k?i+N?$WNC"r,WH7^9#[HsIN API

FSP7O"LoG<?Y<9&*V8'/HKP9k$+JkC"b,WH

7^;s,""Br}CF$J$HFSP93H,G-J$bN,?/"j^

9# DB2 API rHQ9kH""Wj1<7gs&Wm0i`+i DB2 NI

}!=rBTG-^9#?H(P"G<?Y<9bKP$sI&U!$kN,

WJ$QC1<8rn.9kKO" sqlarbnd (^?O REBIND) API rHQG

-^9#F DB2 API N\YKD$FO"I} API rbq r2H7F/@5

$#

F SQL 9F<HasHr/T9k?aK,WJC"KD$FO" SQL rb

q r2H7F/@5$#F API FSP7r/T9k?aK,WJC"*hS

"BKD$FO" I} API rbq r2H7F/@5$#
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"Wj1<7gsr_W9k]K"f<6<,"Wj1<7gsrBT9k?

aK,WJC"rM89k,W,"j^9#f<6<,,WH9kC"O"J

<KhCFh^j^9#

v "Wj1<7gs,0* SQL (JDBC *hS DB2 CLI r^`) HE* SQL

NIAirHQ9k+

v "Wj1<7gs,IN API rHQ9k+

�� SQL

DYNAMICRULES RUN (J,~M) GP$sI5l?QC1<8G0* SQL

rHQ9kKO"0* SQL "Wj1<7gsrBT9kf<6<,"QC1

<8KP9k EXECUTE C"@1GJ/"BT9kF SQL WaN/TK,W

JC"b}CF$J1lPJj^;s#f<6<NvD ID"f<6<,asP

<HJCF$k0k<W"^?O PUBLIC KP7FC"rU?9k3H,G-

^9#

DYNAMICRULES BIND *W7gsrXj7F"Wj1<7gsrP$sI9

klgO"vD ID H"Wj1<7gs&QC1<8,X"U1il^9#3

lKhj""Wj1<7gsrBT9kINf<6<Gb"=NvD ID KX

"U1il?C"rQ59k3H,G-^9#

"Wj1<7gs (H_~_0* SQL "Wj1<7gsNlg) rP$sI9

klgO"Wm0i`KE* SQL ,^^lF$J1lP",WKJkNOG

<?Y<9KP9k BINDADD "B@1G9#3NC"b"f<6<NvD

ID"f<6<,asP<HJCF$k0k<W"^?O PUBLIC KP7FU

?9k3H,G-^9#

DYNAMICRULES BIND *W7gsrXj7F0* SQL QC1<8rP$s

I9klg""Wj1<7gsrBT9kf<6<KOQC1<8KP9k

EXECUTE C"@1,,WG9# DYNAMICRULES BIND *W7gsrXj

7F0* SQL "Wj1<7gsrP$sI9kKO"=N"Wj1<7gs

G9YFN0**hSE* SQL 9F<HasHrBT9kNK,WJC"r

}CF$k,W,"j^9# SYSADM ^?O DBADM "Br}CF*j"

DYNAMICRULES BIND *W7gsrXj7FQC1<8rP$sI9klg

O" OWNER BIND *W7gsrHCF[JkvD ID rXj9k3HrM

87F/@5$# OWNER BIND *W7gsrHQ9kH"0* SQL 9F<

HasHKP9k SYSADM ^?O DBADM C"r"QC1<8,+0*K

Q57J$h&K9k3H,G-^9# DYNAMICRULES BIND *hS

OWNER BIND *W7gsN\YKD$FO" 3^sIrbq N BIND 3^

sINar2H7F/@5$#
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�� SQL

E* SQL O""Wj1<7gsrBT7F$kf<6<,QC1<8KP9

k EXECUTE C"r}CF$lPHQG-^9#QC1<8r=.9k=l>

lN9F<HasHKP9kC"O,W"j^;s# EXECUTE C"O"f<

6<NvD ID"f<6<,asP<HJCF$k0k<W"^?O PUBLIC

KP7FU?9k3H,G-^9#

"Wj1<7gsrP$sI9kH-K VALIDATE RUN *W7gsrXj

7J$lgO""Wj1<7gsNP$sIKHQ9kvD ID K""Wj1

<7gsbK"k9YFN9F<HasHrBTG-k@1N"B,,WG

9# BIND ~K VALIDATE RUN rXj7?lgO"3NQC1<8bK"

kE* SQL KX"7FINh&JvDc2,/87Fb BIND O.y7"=

NfK"k9F<HasHNEv-OBT~KFS!:5l^9#"Wj1<

7gsrP$sI9k?aKO"BINDADD "B,,WG9#9F<HasH

rBT9kNK,WJC"O"f<6<NvD ID ^?O PUBLIC KU?9

kh&K7F/@5$#E* SQL 9F<HasHrP$sI9k]KO"0

k<WC"OHQ7^;s#0* SQL NlgH1MK"BINDADD Of<6

<NvD ID"f<6<,asP<HJCF$k0k<W"^?O PUBLIC K

P7FU?9k3H,G-^9#

eRNE* SQL NC-Khj"DB2 K"kpsN"/;9r5NK)fG-

^9#3N3HrBTG-k"Wj1<7gsKD$FO"3NaNGeNc

r2H7F/@5$#

API ���

DB2 ,s!9k API Ngt,OC"rHQ9k,W,"j^;s,"FSP

7K?i+N"Br,WH9kbN,?/"j^9#C",,WJ$ API N

lgO""Wj1<7gsrBT7F$kf<6<KC"rU?7J1lPJ

j^;s#C"O"f<6<NvD ID"f<6<,asP<HJCF$k0k

<W"^?O PUBLIC KP7FU?9k3HbG-^9#F API FSP7r

/T9k?aK,WJC"*hS"BKD$FO" I} API rbq r2H7

F/@5$#

�

STAFF =KP9kHqrT&,WN"k 2 >Nf<6<"PAYROLL H

BUDGET ,"kH7^9# PAYROLL OqRN>HwNk?Y'$rI}7

F*j"k?Y'$.ZjrP9]K"5^6^J SELECT 9F<HasH

r/T9k,W,"j^9# PAYROLL OF>HwNk?K"/;9G-J

1lPJj^;s# BUDGET O"k?NY'$K$/i,WG"k+Nhj
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rI}7F$^9#7+7"BUDGET ,D9N>HwNk?r+k3HOG-

J$h&K7F*+J1lPJj^;s#

PAYROLL ,5^6^J SELECT 9F<HasHr/T7F$k?a"

PAYROLL QK_W5l?"Wj1<7gsO"0* SQL rHQ9k3HK

JkG7g&#=N?a"PAYROLL KO STAFF =KP9k SELECT C"

,,WKJj^9# PAYROLL OI&7Fb3N=9YFr"/;99k,

W,"kNG" SELECT C"rU?9k3HKdjO"j^;s#

l} BUDGET O"D9N>HwNk?K"/;95;FOJj^;s#D^

j"STAFF =KP9k SELECT C"r BUDGET KU?7FOJiJ$H$

&3HG9# BUDGET O STAFF =4NNk?NgWK"/;99k,W,

"kNG" SELECT SUM (SALARY) FROM STAFF rBT9k?aNE*

SQL "Wj1<7gsrn.7FP$sI7"3N"Wj1<7gsNQC1

<8KP9k EXECUTE C"r BUDGET KU?9k3H,G-^9#3l

Khj BUDGET O""/;97FOJiJ$psrHQ;:K,WJpsr

h@G-^9#

���� SQL ��� DB2 CLI ����%�����������	������

� API

"Wj1<7gsO API rHQ7F" SQL 9F<HasHGOHQG-J$

G<?Y<9&^M<8c<!=K"/;99k3H,G-^9#G<?Y<

9&^M<8c<GHQD=J API N\YH=NFSP7}!KD$FO"

I} API rbq Ncr2H7F/@5$#

DB2 API O"J<N\*N?aKHQG-^9#

v G<?Y<9&^M<8c<D-r`n9k#3lKO"G<?Y<9HN

<IN+?m0n.H+?m0r|"G<?Y<9HN<I&G#l/Hj

<Nv:,^^l^9#G<?Y<9Nn."o|"*hS\TrT&?a

N API bHQG-^9#

v G<?N(/9]<HH$s]<H"*hSG<?Y<9NI}"PC/"

CW"]IN!=rs!9k#

v G<?Y<9&^M<8c<N=.U!$kHG<?Y<9N=.U!$k

r`n9k#

v /i$"sH / 5<P<D-G-N`nrs!9k#
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v Wj3sQ$kQ_ SQL 9F<HasHNBT~$s?<U'<9rs!

9k#3N API OLo"Wm0i^<,>\FSP9bNGO"j^;

s#=Neoj"Wj3sQ$i<Khkh}NeK"$5Q_=<9&U

!$kK^~5l^9#

G<?Y<9&^M<8c<KO"H+NWj3sQ$i<rn.9k3Hr

u>9k@lYs@<N?aN API d""Wj1<7gsN+/K-zJ=

N>N API ,"j^9#

G<?Y<9&^M<8c<GHQD=J API N\YH=NFSP7}!K

D$FO" I} API rbq Ncr2H7F/@5$#

!	����,*�
*�

3lJ_NaGb@9k?9/N?/rBT9kKO"F9HD-r;CH"

CW9k,W,"j^9#?H(P""Wj1<7gsN SQL 3<IrF9

H9kKO"G<?Y<9,,WG9#

F9HD-KO"J<NbNr^aF/@5$#

v F9H&G<?Y<9#"Wj1<7gs,=dk@+iG<?N97"^

~"^?Oo|rT&lgO"F9H&G<?rHQ7F=N"Wj1<7

gsNBTr!:7J1lPJj^;s#"Wj1<7gs,=dk@+i

G<?NhjP7N_rT&lgO"F9HN]KB0lYkNG<?rH

Q9k3HrM87F/@5$#

v F9H~OG<?#"Wj1<7gsNF9HKHQ9k~OG<?O"D

=J~Oror9YF=9-zJG<?K9kY-G9#"Wj1<7gs

,~OG<?,-z+I&+r!:9klgO"-zJG<?H5zJG<

?N>}r^akh&K7F"-zJG<?Oh}5l"5zJG<?KO

Ui0,U1ilk3Hr!:7F/@5$#

!	�������	���

F9H&G<?Y<9rn.7J1lPJiJ$lgKO" CREATE

DATABASE API rFSP9.,OJ5<P<&"Wj1<7gsrn.9k

+"^?O3^sITWm;C5<rHQ7F/@5$#3^sITWm;C

5<KD$FO3^sIrbq r" CREATE DATABASE API KD$FOI

} API rbq r2H7F/@5$#

!	�����

,WJF9H=^?k@r_W9kKO"^:"Wj1<7gsNG<?Wa

r,O7F/@5$#=rn.9kKO"9-<^G CREATETAB "BH
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CREATEIN C",,WG9#eX"BKD$FO" SQL rbq K"k

CREATE TABLE KX9kpsr2H7F/@5$#

"Wj1<7gs,"/;99kG<?rj9H7"=l>lNG<?`\,

INh&K"/;95lk+r-R7F/@5$#?H(P"+/fN"Wj

1<7gs, TEST.TEMPL"TEST.TDEPT"*hS TEST.TPROJ =K"/;

99kH7^9#"/;9N?$WO"=1 Nh&K-?5lk3HKJj^

9#

= 1. "Wj1<7gs&G<?N-R

=^?Ok@> TN^~ TNo| s> G<?&?$W "/;9

N97

TEST.TEMPL J7 J7 EMPNO

LASTNAME

WORKDEPT

PHONENO

JOBCODE

CHAR(6)

VARCHAR(15)

CHAR(3)

CHAR(4)

DECIMAL(3)

"j

"j

"j

TEST.TDEPT J7 J7 DEPTNO

MGRNO

CHAR(3)

CHAR(6)

TEST.TPROJ "j "j PROJNO

DEPTNO

RESPEMP

PRSTAFF

PRSTDATE

PRENDATE

CHAR(6)

CHAR(3)

CHAR(6)

DECIMAL(5,2)

DECIMAL(6)

DECIMAL(6)

"j

"j

"j

"j

"j

"Wj1<7gs&G<?&"/;9N-R,0.7?i"=N"Wj1<7

gsK,WJF9H=*hSk@r=.7F/@5$#

v "Wj1<7gs,=^?Ok@NG<?r$59klgKF9H=rn.

9k# CREATE TABLE SQL 9F<HasHrQ$FJ<NF9H=rn

.7^9#

– TEMPL

– TPROJ

v "Wj1<7gs,B0G<?Y<9NG<?r$57J$lgKF9Hk

@rn.9k#

3NcGO"CREATE VIEW SQL 9F<HasHrQ$F TDEPT =NF

9Hk@rn.7^9#

"Wj1<7gsHloKG<?Y<9&9-<^r+/7F$klgO"F

9H=NjA,+/Wm;9fK+jV7\Y=5lF$-^9#p\"Wj
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1<7gsOaL"=rn.9k3Hb=lK"/;99k3HbG-^;

s#=lOG<?Y<9&^M<8c<,B]KOJ$=dk@r2H9k9

F<HasHrP$sIG-J$+iG9#~Vr+1:K=Nn.*hSQ

9rh}9kKO"=rn.9k?aKLDN"Wj1<7gsr+/9k3

HrM87F/@5$#bAms"$DGb3^sITWm;C5< (CLP) r

HQ7FPC*KF9H=rn.9k3H,G-^9#

!	������	�

G<?r=K^~9kKO"J<N}!N$:l+rHQ7F/@5$#

v INSERT...VALUES (SQL 9F<HasH) O"3^sI,/T5lk?SK

=K 1 TJeNTr^~9k#

v INSERT...SELECT O"{8=+iG<?r~j7 (SELECT 8aKpE

/)"=NG<?r INSERT 9F<HasHG1L5l?=K^~9k#

v IMPORT ^?O LOAD f<F#jF#<O"jA5l?=<9+igLN

7,G<?^?O{8G<?r^~9k#

v RESTORE f<F#jF#<O"5NG<?Y<9N BACKUP 3T<rH

Q7F"{8NG<?Y<9NbFr1lNF9H&G<?Y<9K#L9

k#

INSERT 9F<HasHN\YKD$FO" SQL rbq r2H7F/@5

$# IMPORT"LOAD"*hS RESTORE f<F#jF#<KD$FO" I

}Njz- r2H7F/@5$#

is@`K8.5l?F9H&G<?r=K^~9k?aN;!O"!N SQL

9F<HasHKqN*K(5lF$^9#J<N CREATE TABLE 9F<

HasHK"kh&K" EMP =KO 4 DNs"ENO (>HwVf)"

LASTNAME (>z)"HIREDATE (~R|U)"=7F SALARY (>HwNkA)

,"kbNH7^9#

CREATE TABLE EMP (ENO INTEGER, LASTNAME VARCHAR(30),
HIREDATE DATE, SALARY INTEGER);

3N=G">HwVfKO 1 +i"ktM"?H(P 100 ^Gr"DjNs

KOis@`&G<?r^~9kH7^9#3N3HrBT9kKO"!N

SQL 9F<HasHrHQ7^9#

INSERT INTO EMP
-- 100 ������������

WITH DT(ENO) AS (VALUES(1) UNION ALL
SELECT ENO+1 FROM DT WHERE ENO < 100 ) �1�

-- ���DT ����	
������������������
-- ����������

46 "Wj1<7gs+/Njz-



SELECT ENO, �2�
TRANSLATE(CHAR(INTEGER(RAND()*1000000)), �3�

CASE MOD(ENO,4) WHEN 0 THEN 'aeiou' || 'bcdfg'
WHEN 1 THEN 'aeiou' || 'hjklm'
WHEN 2 THEN 'aeiou' || 'npqrs'

ELSE 'aeiou' || 'twxyz' END,
'1234567890') AS LASTNAME,

CURRENT DATE - (RAND()*10957) DAYS AS HIREDATE, �4�
INTEGER(10000+RAND()*200000) AS SALARY �5�

FROM DT;

SELECT * FROM EMP;

e-N9F<HasHKD$Fb@7^9#

1. INSERT 9F<HasHNGiNt,GO"F"{HqrQ$F>HwVf

r8.7"GiN 100 MN>HwQN 100 DNl3<Ir8.7^9#F

l3<IKO">HwVf,~j^9#>HwtrQ99kKO"100 GO

J$tMr~O7F/@5$#

2. SELECT 9F<HasHG LASTNAME sr8.7^9#^: RAND X

trHQ7F"Gg 6 eN95Nis@`0tr8.7^9#!K CHAR

XtrHQ7F"=N0trtzA0KQ97^9#

3. tzrQzKQ99k?aK"TRANSLATE XtrHQ7F" 10 N[J

ktz (0 +i 9) r=l>lNQzKQ97^9# 11 DJeNQz,"

kNG"9F<HasHO 5 DN[Jk}0+iQ9}0r*r7^9#

=NkL"/;G-k=,Jis@`l;r}D>0,8.5l"=Nl;

O=l>lNQ9G^ail^9#

4. 9F<HasHO"is@`J HIREDATE Mr8.7^9# HIREDATE

NMO"=_|U+i 30 /0^GKZsG$^9,"=_|U+i 0 H

10 957 VNis@`|tr:;7FW;5l^9# (10 957 O 30 /VN

|tG9#)

5. GeK"9F<HasHO SALARY ris@`K8.7^9#k?NG.

MO 10 000 G"3NMK 0 A 200 000 Nis@`JtM,C(il^

9#

is@`JF9H&G<?r8.9kNKr)DWm0i`NBcO"

sqllib/samples/c 5VG#l/Hj<bN fillcli.sqc *hS fillsrv.sqc

N5sWk&Wm0i`r2H7F/@5$#

+/fN9YFNf<6<jAXt (UDF) r"F9H&G<?NWmH?$

WH7?$lgb"j^9# UDF rjA9k}3H}!N\YKD$FO"

417Z<8NXh15O f<6<jAXt (UDF) Ha=CINn.Y*hS

395Z<8NXh14O f<6<jAXt (UDF) *hSa=CIYr2H7F

/@5$#
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����%����!	��
����*�

"Wj1<7gs=[Njz- KO"4HQND-GWm0i`rBT9k}

!,b@5lF$^9#J<N}!O"3<INF9H*hSGPC0Kr)

A^9#

v XSQL 9F<HasHNWmH?$W=YGb@9k;!H18;!rHQ

9k#3lKO"3^sITWm;C5<"Explain !="Wm0i`,`

n9k=*hSG<?Y<9KX9kpsN79F`&+?m0N,O"*

hS=Jror7_el<H9k?aN79F`&+?m0}WN97,^

^l^9#

v G<?Y<9&79F`&bK?<rHQ7F",ON?aNG,=psr

h@9k# 79F`&bK?< jz-*hSrbq r2H7F/@5$#

v 81!=rHQ7F" DB2 fKP<5k&G<?Y<9 (OS/390 G) QK

+/5lF$k"Wj1<7gsbN SQL 9F<HasHN=8r!:7

?j" SQL92 p\lYk8`K`r5;k#3N!=OWj3sQ$kf

KFSP5l^9#3N}!KD$FO"58Z<8NXWj3sQ$kYN

aNGeN}r2H7F/@5$#

v (i<h} API r9YFxQ9k#?H(P"(i<h} API rHQ7

F"F9HJ,fNaC;<8r9YFu~G-^9#(i<h} API N

\YKD$FO" I} API rbq r2H7F/@5$#

SQL 	!��"�������-��

"Wj1<7gsr_W*hS3<I=9kKDlF"G<?Y<9&^M<

8c<!=Hf<F#jF#<rxQ7F" SQL 3<It,rWmH?$W

=7?jQU)<^s9r~e9k3H,G-^9#?H(P"!NvA,T

(^9#

v 0.7?Wm0i`r3sQ$k7"js/9k0K"3^sI&;s?<

^?O 3^sITWm;C5< (CLP) rHQ7F?tN SQL 9F<Ha

sHrF9H9k#

3lKhj"G<?Y<9N="wz"^?Ok@K]I5l?psrjA

*hS`nG-^9#psrIC"o|"979k@1GJ/"=NbF+

ispqrn.G-^9#H_~_ SQL Wm0i`bN[9HQtrHQ

9k?aK"GcB$/D+N SQL 9F<HasHN=8rQ97J1l

PJj^;s#[9HQtO"hLKPO5lkG<?r]I9k?aKH

Q5l^9#5iK"H_~_ SQL 9F<HasHNfKO"D-KX"

7F$J$?a"3^sI&;s?<^?O CLP KhCF5]<H5lJ
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$bN (BEGIN DECLARE SECTION JI) b"j^9# CLP Khj5]

<H5lF$J$ SQL 9F<HasHr4YkKO" 793Z<8N=37 r

2H7F/@5$#

5iK"3^sITWm;C5<WaN~POrj@$l/HG-^9#?

H(P"3^sITWm;C5<WaK~OrT&]K,WHJk SQL 9

F<HasHr^s@U!$kr 1 ^?O#tn.G-^9#=&9lP"

9F<HasHrF~O9k,W,J/Jj^9#

3^sITWm;C5<N\YKD$FO"3^sIrbq r2H7F/@

5$#3^sI&;s?<N\YKD$FO"I}Njz- r2H7F/@

5$#

v Wm0i`GNHQrWh7F$k DELETE"INSERT"UPDATE"^?O

SELECT 9F<HasHN5;39Hr4Yk?aK Explain !=rHQ9

k# Explain !=O"P]9F<HasHN=$*hS5;39HKD$F

Npsr"f<6<,s!9k=K[V7^9#3NpsO"Visual Explain

^?O db2exfmt f<F#jF#<rHQ7F4Yk3H,G-^9#

Explain !=NHQ}!KD$FO"I}Njz-: $sWjasF<7gs

r2H7F/@5$#

v 79F`&+?m0k@rHQ7F"{8NG<?Y<9KD$FNpsr

hjP7d9/9k#k@Np`KJk79F`&+?m0=O"G<?Y

<9,n."Q9"975lkLo`nNV"G<?Y<9&^M<8c<

KhCFn.5l"]}5l^9#3liNk@KO"U?5l?"B"s

>"G<?&?$W"wz"QC1<8XNM8-"2H)s"=>JI"

=l>lNG<?Y<9KD$FNG<?,^^l^9#79F`&+?m

0k@bNG<?O"LoN SQL Hq!=KhjHQG-^9#

SQL G,=Wm0i`,HQ9k}Wpsr^`79F`&+?m0k@N

fKO"97,D=JbNb"j^9#3liNk@NsNfKO"G,=

Wm0i`KnQ9k+"^?O>jG<?Y<9NQU)<^s9r4:

G-kh&KQ9,D=JbNb"j^9#3N}!O"f<6<N+/7

9F`^?OF9H&79F`eNB079F`N7_el<H"*hSH

q}!N,OKHQG-^9#

F79F`&+?m0k@N9YFNb@KD$FO" SQL rbq bNU

?r2H7F/@5$#79F`&+?m0}W*hS=NfNf<6<,

Q9G-kbNKD$FO" I}Njz-: $sWjasF<7gs r2

H7F/@5$#
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�3� ���� SQL ���

[9H@lK*1kH_~_ SQL 9F<Ha

sHNHQ . . . . . . . . . . . . 53
=<9&U!$kNn.H`w. . . . . . 55
H_~_ SQL QNQC1<8Nn. . . . 58
Wj3sQ$k . . . . . . . . . . 58
=<9&U!$kWo. . . . . . . 60

3sQ$kHjs/ . . . . . . . . 62
P$sI . . . . . . . . . . . . 63
QC1<8N>0Q9. . . . . . . 64
0*9F<HasHNP$sI. . . . 64

s$~=>Nrh . . . . . . . . 65
=N>NP$sINM8v` . . . . 65

P$sINBTx(V-Nx@. . . . . 67
DB2 P$sI&U!$k-Rf<F#jF

#< - db2bfd . . . . . . . . . . 67
"Wj1<7gs"P$sI&U!$k"

*hSQC1<8NX8 . . . . . . . 68
?$`&9?sW . . . . . . . . . 69
FP$sI . . . . . . . . . . . 70

 	����
������ SQL 	!��"�����

[9H@lKH_~^l? SQL 9F<HasHrHQ7F""Wj1<7g

srn.9k3H,G-^9# SQL 9F<HasHOG<?Y<9&$s?

<U'<9rs!7"l}"[9H@lO"Wj1<7gsNBTK,WJ5

]<HNDjNt,rs!7^9#

=2 O"[9H@l"Wj1<7gsKH_~^l? SQL 9F<HasHr

(7F$^9#3NcGO"97,5oKTol?+I&+r=G9k?a

K" SQLCA =$N SQLCODE U#<kIr"Wj1<7gs,!:7^9#

= 2. [9H@lK*1kH_~_ SQL 9F<HasHNHQ

@l =<9&3<Ic

C/C++ EXEC SQL UPDATE staff SET job = 'Clerk' WHERE job = 'Mgr';
if ( SQLCODE < 0 )

printf( "Update Error: SQLCODE = %ld ¥n", SQLCODE );

Java (SQLJ) try {
#sql { UPDATE staff SET job = 'Clerk' WHERE job = 'Mgr' };

}
catch (SQLException e) {

println( "Update Error: SQLCODE = " + e.getErrorCode() );
}

COBOL EXEC SQL UPDATE staff SET job = 'Clerk' WHERE job = 'Mgr' END_EXEC.
IF SQLCODE LESS THAN 0

DISPLAY 'UPDATE ERROR: SQLCODE = ', SQLCODE.

FORTRAN EXEC SQL UPDATE staff SET job = 'Clerk' WHERE job = 'Mgr'
if ( sqlcode .lt. 0 ) THEN

write(*,*) 'Update error: sqlcode = ', sqlcode
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"Wj1<7gsKH_~^lk SQL 9F<HasHO"[9H@lG-N

bNGO"j^;s#G<?Y<9&^M<8c<KO"SQL =8r[9H@

l,h}G-kh&KQ99k!=,"j^9#

C"C++"COBOL ^?O FORTRAN @lGO" DB2 Wj3sQ$i<Kh

CFQ95l^9# DB2 Wj3sQ$i<O"PREP 3^sIGFSP7^

9#Wj3sQ$i<O"H_~_ SQL 9F<HasHr DB2 BT~5<

S9 API FSP7K>\Q97^9#

Java @lGO"SQLJ Wm0i`O SQLJ 8ar JDBC 9F<HasHKQ

97^9# SQLJ Q9Wm0i`O"SQLJ 3^sIGFSP7^9#

Wj3sQ$i<O=<9&U!$krh}9k]K"CK SQL 9F<Ha

sHr57Fh}7"s SQL [9H@lO5k7^9# SQL 9F<Has

HOClJhZj8zGO^lF$kNG"Wj3sQ$i<O3lr/+9

k3H,G-^9#HQ7F$k@lNH_~_ SQL 9F<HasHK,W

J=8psKD$FO"J<NZ<8r2H7F/@5$#

v C/C++ NlgO"639Z<8NXC *hS C++ GNH_~_ SQL 9F<

HasHY

v Java (SQLJ) NlgO"700Z<8NXJava GN SQL 9F<HasHNH_

~_Y

v COBOL NlgO"733Z<8NXCOBOL GN SQL 9F<HasHNH_

~_Y

v FORTRAN NlgO"758Z<8NXFORTRAN GN SQL 9F<HasH

NH_~_Y

v REXX NlgO"773Z<8NXREXX GN SQL 9F<HasHNH_~

_Y

=3 O"hZj8zHmarHQ7F"5]<H5lF$k3sQ$kQ_[

9H@lG-zJH_~_ SQL 9F<HasHrn.9k}!r(7F$^

9#

= 3. [9H@lK*1kH_~_ SQL 9F<HasHNHQ

@l =<9&3<Ic

C/C++ /* Only C or C++ comments allowed here */
EXEC SQL

-- SQL comments or
/* C comments or */
// C++ comments allowed here
DECLARE C1 CURSOR FOR sname;

/* Only C or C++ comments allowed here */
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= 3. [9H@lK*1kH_~_ SQL 9F<HasHNHQ (3-)

@l =<9&3<Ic

SQLJ /* Only Java comments allowed here */
#sql c1 = {

-- SQL comments or
/* Java comments or */
// Java comments allowed here
SELECT name FROM employee

};
/* Only Java comments allowed here */

COBOL * See COBOL documentation for comment rules
* Only COBOL comments are allowed here
EXEC SQL

-- SQL comments or
* full-line COBOL comments are allowed here

DECLARE C1 CURSOR FOR sname END-EXEC.
* Only COBOL comments are allowed here

FORTRAN C Only FORTRAN comments are allowed here
EXEC SQL
+ -- SQL comments, and

C full-line FORTRAN comment are allowed here
+ DECLARE C1 CURSOR FOR sname
I=7 ! End of line FORTRAN comments allowed here

C Only FORTRAN comments are allowed here

0�	�.1-������

=<9&3<IO"F-9H&(G#?<rHQ7F"=<9&U!$kHF

Plk ASCII U!$kbKn.5l^9#=<9&U!$kKO"3<G#

s0KHQ7F$k[9H@lK,7?H%R,U$F$J1lPJj^;

s#HQ7F$k[9H@lK,WJU!$kH%Rr4YkKO"

801Z<8N=38 r2H7F/@5$#

m: 9YFNWiCHU)<`,9YFN[9H@lr5]<H9ko1GO

"j^;s#X89kCjNpsKD$FO" "Wj1<7gs=[Nj

z- r2H7F/@5$#

33GO"9GK=<9&3<I,-R5lF$k3Hr0sH7Fb@7F

$^9#

3sQ$kQ_[9H@lrHQ7F"Wj1<7gsr-R7?lgO"5

iKICNjgK>CF"Wj1<7gsrn.9k,W,"j^9#Wm0

i`N3sQ$kHjs/KC(F"Wj3sQ$k *hSP$sI rTo

J/FOJj^;s#
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J1K@(P"Wj3sQ$kKhCF"H_~_ SQL 9F<HasHr[

9H&3sQ$i<,h}G-k DB2 BT~ API FSP7KQ97"P$s

I&U!$krn.7^9#P$sI&U!$kKO""Wj1<7gs&W

m0i`bN SQL 9F<HasHKX9kps,~j^9# BIND 3^sI

rBT9kH"G<?Y<9bKQC1<8 ,n.5l^9#$UG"Wj3

sQ$i<,Wj3sQ$k~KP$sIrT&h&K5;k3H,G-^

9#

P$sIHO"P$sI&U!$k+iQC1<8 rn.7"=lrG<?Y

<9K]I9kh}G9#"Wj1<7gs,#tNG<?Y<9K"/;9

9klg"QC1<8OG<?Y<94HKn.9k,W,"j^9#

57Z<8N^1 O"e-N9FCWNgxHHbK"lL*J3sQ$kQ_

DB2 "Wj1<7gsN5^6^Jb8e<kr(7F$^9#Wm0i`n

.NFJ,G?rT&+KD$Fb@7?"3lJ_NarI`]K"3N^

r2H9kHr)A^9#
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^ 1. 3sQ$kQ_[9H@lG-R5l?Wm0i`Nn.
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���� SQL ��2*�����

3sQ$kQ_[9H@lG-R5l?"Wj1<7gsrBT9kKO"G

<?Y<9&^M<8c<,BT~K,WH9kQC1<8rn.7J1lP

Jj^;s#3lKO"57Z<8N^1 G(7F$kJ<N9FCW,^^l

^9#

v Wj3sQ$k (9FCW 2)#H_~_ SQL N=<9&9F<HasHr

G<?Y<9&^M<8c<,HQG-kA0KQ99knHG9#

v 3sQ$kHjs/ (9FCW 3 *hS 4)#,WJ*V8'/H&b8e

<krn.9knHG9#

v P$sI (9FCW 5)#Wm0i`NBT~KG<?Y<9&^M<8c<

,HQ9kQC1<8rn.9knHG9#

3NaGO"=N>KbJ<NHTC/KD$Fb@7^9#

v "Wj1<7gs"P$sI&U!$k"*hSQC1<8NX8#

v FP$sI#QC1<8rFP$sI9klgH=N}!rb@7^9#

SQLJ "Wj1<7gs,,WH9kQC1<8rn.9kKO" SQLJ Q9

Wm0i`H db2profc 3^sI,,WG9# SQLJ Q9Wm0i`NHQK

X9k\YKD$FO" 697Z<8NXSQLJ Wm0i_s0Yr2H7F/

@5$#

����2-�

=<9&U!$krn.7F+i" SQL 9F<HasH,~CF$k=l>

lN[9H@lU!$kr"[9H@l=<9&U!$kQN PREP 3^sI

rHCFWj3sQ$k9k,W,"j^9#Wj3sQ$i<O=<9&U

!$kK^^lF$k SQL 9F<HasHrmaKQ97"=N9F<Ha

sHKD$F DB2 BT~ API FSP7r8.7^9#

"Wj1<7gsrWj3sQ$k9k0K"@(*^?OE[K"5<P<

K\39k,W,"j^9#"Wj1<7gs&Wm0i`r/i$"sH&

o</9F<7gsGWj3sQ$k7F"Wj3sQ$i<,Q95l?=

<9HaC;<8r/i$"sHeG8.7Fb"Wj3sQ$i<O5<P

<\3rHQ7F$/i+NEv-!:rBT7^9#

5iK"Wj3sQ$i<O"G<?Y<9&^M<8c<,G<?Y<9K

P9k SQL 9F<HasHrh}9keG,WJpsbn.7^9#3Np

sO"*r7?Wj3sQ$i<&*W7gsKhCF"QC1<8"P$s

I&U!$k"^?O=N>}K]I5l^9#
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Wj3sQ$i<NHQNlL*JcrJ<K(7^9# filename.sqc H$&

C H_~_ SQL =<9&U!$krWj3sQ$k9k?aK"J<N3^

sIr/T7F"J,~> filename.c N C =<9&U!$kH"J,~>

filename.bnd NP$sI&U!$krn.9k3H,G-^9#

DB2 PREP filename.sqc BINDFILE

Wj3sQ$i<=8*hS*W7gsN\YKD$FO" 3^sIrbq

r2H7F/@5$#

Wj3sQ$i<O"GgG 4 ?$W^GNPOr8.7^9#

v $5Q_=<9

v QC1<8

v P$sI&U!$k

v aC;<8&U!$k

$5Q_=<9

3NU!$kO"Wj3sQ$i<, SQL 9F<HasHr

DB2 BT~ API FSP7KQ97?eN"5N=<9&U!

$kN7P<8gsG9#,ZJ[9H@lH%R,?(il

^9#

QC1<8 PACKAGE *W7gs (J,~M) ,HQ5lF$klg"^

?O BINDFILE"SYNTAX"SQLFLAG *W7gsN$:lb

Xj5lF$J$lgO"QC1<8O\37F$kG<?Y

<9K]I5l^9#3NQC1<8KO"3NG<?Y<9

@1KP7FCjN=<9&U!$kNE* SQL 9F<Ha

sHrBT9k?aK,WJ9YFNps,~j^9#

PACKAGE USING *W7gsrHCFLN>0rXj7?l

gJ0O"Wj3sQ$i<OQC1<8>r"=<9&U!

$k>NGiN 8 8z+in.7^9#

PACKAGE *W7gsrHQ9klg"Wj3sQ$kh}f

KHQ9kG<?Y<9KO"=<9&U!$kbNE* SQL

,2H9kG<?Y<9&*V8'/H,9YF^^lF$J

1lPJj^;s#?H(P"SELECT 9F<HasHO"2

H9k=,G<?Y<9K~CF$J$Bj"Wj3sQ$k

9k3HOG-^;s#

P$sI&U!$k

BINDFILE *W7gsrHQ9kH"Wj3sQ$i<OQC

1<8Nn.K,WJG<?r^`P$sI&U!$k (H%

RO .bnd) rn.7^9#3NU!$kOeK BIND 3^sI
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HHbKHQ7F" 1 D^?O#tNG<?Y<9KP$s

I9k3H,G-^9# BINDFILE rXj7F$k,

PACKAGE *W7gsrXj7F$J$lg" BIND 3^sI

rFSP5J$BjP$sIOTol^;s#3^sITWm

;C5< (CLP) NlgO" PREP NJ,~MO BINDFILE *

W7gsrXj7^;s#7?,CF"CLP NHQfKP$s

Ird|7?$H-O" BINDFILE *W7gsrXj9k,

W,"j^9#

PACKAGE rXj;:K"Wj3sQ$k~KP$sI&U!

$krWa9kH"QC1<8On.5l:"CjN*V8'

/HN8_dvD SQLCODE O(i<GOJ/YpH7F7

ol^9#3lKhj"2H9k*V8'/H,8_7J$l

gd"Wj3sQ$k9k SQL 9F<HasHrBT9k?

aNvDr}?J$lgGb"Wm0i`r3sQ$k7FP

$sI&U!$krn.G-^9#(i<GOJ/YpH7F

7olkCjN SQLCODE Nj9HKD$FO" 3^sIr

bq r2H7F/@5$#

aC;<8&U!$k

MESSAGES *W7gsrHQ7F$klg"Wj3sQ$i

<OaC;<8rXjNU!$kK>w7^9#3NaC;<

8KO"Yp*hSWj3sQ$kfK/87?djr(7F

$k(i<&aC;<8,^^l^9#=<9&U!$k,5

oKWj3sQ$k5lJ$lgO"Yp*hS(i<&aC

;<8rHQ7Fdjr=L7"=<9&U!$kr{57F

+i"FYWj3sQ$k7F_F/@5$# MESSAGES *

W7gsrHQ7F$J$lgO"Wj3sQ$kNaC;<

8O8`POKq-~^l^9#

0�	�.1-���

=<9&U!$kO,:"CjNG<?Y<9KP7FWj3sQ$k7J1

lPJj^;s#=NG<?Y<9O"G**K=N"Wj1<7gsHHb

KHQ5lk3HNJ$G<?Y<9G"CFb+^$^;s#B]K"F9

H&G<?Y<9r+/QKHQ9k3H,G-^9#=7F""Wj1<7

gsr=,KF9H7F+i"P$sI&U!$kr 1 D^?O#tN=JG

<?Y<9KP$sI9k3H,G-^9#3N!=rHQ9kLN}!KD

$FO"67Z<8NXP$sINBTx(V-Nx@Yr2H7F/@5$#
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"Wj1<7gs,HQ7F$k3<I&Z<8,G<?Y<9N3<I&Z

<8H[Jklg"Wj3sQ$k~KIN3<I&Z<8rHQ9kN+r

M89k,W,"j^9# 546Z<8NX[Jk3<I&Z<8VGNQ9Y

r2H7F/@5$#

"Wj1<7gsGf<6<jAXt (UDF) ^?Of<6<jACl?$W

(UDT) rHQ7F$klgO""Wj1<7gsr3sQ$k9k]K

FUNCPATH *W7gsrHQ9k,W,"j^9#3N*W7gsO"E*

SQL r^`"Wj1<7gsG UDF H UDT rHQG-kh&K9k?aN

XtQ9rXj7^9# FUNCPATH rXj7J$lg"J,~NXtQ9O

SYSIBM"SYSFUN"USER KJj^9 (″USER″ O=TNf<6< ID N3HG

9)#P$sI&*W7gsN\YKD$FO" 3^sIrbq r2H7F/

@5$#

#tN5<P<K"/;99k"Wj1<7gs&Wm0i`rWj3sQ$

k9kKO"J<N$:l+rTCF/@5$#

v G<?Y<94HK SQL 9F<HasHrDLN=<9&U!$kK,d

9k#[JkG<?Y<9N?aN SQL 9F<HasHr18U!$kK

.g7J$G/@5$#=l>lN=<9&U!$kr",ZJG<?Y<

9KP7FWj3sQ$k9k3H,G-^9#3N}!GT&3Hr*+

a7^9#

v 0* SQL N_rHQ7F"Wj1<7gsr3<G#s07"Wm0i`

,"/;99k=l>lNG<?Y<9KP$sI9k#

v 9YFNG<?Y<9,18G"kHWolklg"D^jjA,18G"

klgO" SQL 9F<HasHr 1 DN=<9&U!$kK0k<W=9

k3H,G-k#

"Wj1<7gs, DB2 3M/Hrp7F AS/400 "Wj1<7gs&5<

P<X"/;99kH7Fb"18Wm7<8c<,,Q5l^9#5<P<

GHQD=J PREP *W7gsrHQ7F"\39k=jN5<P<KP7F

"Wj1<7gsrWj3sQ$k7F/@5$#

DB2 fKP<5k&G<?Y<9 (OS/390 G) GT/9k"Wj1<7gs

rWj3sQ$k7F$klg" SQL 9F<HasHN=8N!:K81!

=rHQ9k3HrM87F/@5$#81!=O"DB2 fKP<5k&G<

?Y<9G5]<H5lF$Fb" DB2 fKP<5k&G<?Y<9

(OS/390 G) GO5]<H5lF$J$ SQL =8r(7^9#^?81!=

rHQ7F"n.7? SQL =8, SQL92 Entry Level =8K>CF$k+b

!:G-^9# PREP 3^sIN SQLFLAG *W7gsrHQ7F"81!=

rFSP7"fS9k DB2 fKP<5k&G<?Y<9 (OS/390 G) N SQL
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=8NP<8gsrXjG-^9#81!=rHQ7Fb",:7b SQL N

HQrQ99k,WO"j^;s#3lO"=8NT,gKX9kLN^?O

YpaC;<8rP9@1G"0h},[o*;9k3HO"j^;s#

PREP 3^sIN\YKD$FO" 3^sIrbq r2H7F/@5$#

��2-����

$5Q_=<9&U!$kH"SQL 9F<HasH,^^lF$J$IC=<

9&U!$kr",ZJ[9H@l3sQ$i<G3sQ$k7F/@5$#

@l3sQ$i<O"=l>lN$5Q_=<9&U!$kr*V8'/H&

b8e<k KQ97^9#

J,~N3sQ$k&*W7gsKP9k$/D+Nc0KX7FO" "Wj

1<7gs=[Njz-"^?O4HQN*Zl<F#s0&WiCHU)<

`QNWm0i_s0qAJIr2H7F/@5$#HQD=J3sQ$k&

*W7gsN04Jb@KD$FO"3sQ$i<NqAr2H7F/@5

$#

[9H@ljs+<OBTD="Wj1<7gsrn.7^9#J<O=Nc

G9#

v OS/2 *hS Windows 32 SCH *Zl<F#s0&79F`eGO""W

j1<7gsOBTD=U!$k^?O@$J_C/&js/&i$Vij

< (DLL) K9k3H,G-^9#

v UNIX Y<9N79F`eGO""Wj1<7gsOBTD=m<I&b8

e<k^?O&Qi$Vij<K9k3H,G-^9#

m: Windows 32 SCH *Zl<F#s0&79F`eGO"Wj1<7gs

r DLL K9k3HOG-^9," DLL O DB2 G<?Y<9&^M<

8c<GOJ/""Wj1<7gsKhj>\m<I5l^9# Windows

32 SCH *Zl<F#s0&79F`eG"G<?Y<9&^M<8c

<, DLL rm<I9k3HbD=G9#9H"<I&Wm7<8c<

O"LoO DLL ^?O&Qi$Vij<H7Fn.5l^9#9H"<

I&Wm7<8c<NHQKD$FO" 201Z<8NXh7O 9H"<

I&Wm7<8c<Yr2H7F/@5$#

DB2 G5]<H5lF$k=N>NWiCHU)<`GBTD=U!$krn

.9k}!KD$FO" "Wj1<7gs=[Njz- r2H7F/@5

$#

BTD=U!$krn.9kKO"J<NbNKjs/7^9#
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v f<6<&*V8'/H&b8e<k#$5Q_=<9&U!$k"*hS

SQL 9F<HasH,~CF$J$=N>NU!$k+i"@l3sQ$i

<KhCF8.5l^9#

v [9H@li$Vij< API#@l3sQ$i<KhCFs!5l^9#

v G<?Y<9&^M<8c<&i$Vij<#4HQN*Zl<F#s0D

-QNG<?Y<9&^M<8c< API ,~CF$^9#HQ9kG<?

Y<9&^M<8c< API K,WJG<?Y<9&^M<8c<&i$V

ij<N>0KD$FO" "Wj1<7gs=[Njz- ^?O4HQN

*Zl<F#s0&WiCHU)<`QNWm0i_s0qAJIr2H7

F/@5$#

�-�+

P$sIHO"G<?Y<9&^M<8c<,"Wj1<7gsNBT~KG

<?Y<9r"/;99k?aK,WH9kQC1<8rn.9kh}G9#

P$sIO"Wj3sQ$kfK PACKAGE *W7gsrXj7FE[KT

&3Hb"Wj3sQ$kfKn.5l?P$sI&U!$kKP7F BIND

3^sIrHQ9k3HKhj@(*KT&3HbG-^9#

BIND 3^sINHQNlL*JcrJ<K(7^9# filename.bnd H$&>

0NP$sI&U!$krG<?Y<9KP$sI9kKO"J<N3^sI

r/T9k3H,G-^9#

DB2 BIND filename.bnd

BIND 3^sIN=8*hS*W7gsN\YKD$FO" 3^sIrbq r

2H7F/@5$#

DLKWj3sQ$k5l?=<9&3<I&b8e<k4HK 1 DNQC1

<8,n.5l^9#"Wj1<7gsK 5 DN=<9&U!$k,"CF"

=N&AN 3 U!$kKWj3sQ$k,,WJlg" 3 DNQC1<8^

?OP$sI&U!$k,n.5l^9#J,~NraGO"=l>lNQC

1<8KO .bnd U!$kNn.5HJC?=<9&b8e<kN>0H18

>0,U1il^9,"8 8zGZjNFil^9#77/n.5l?QC1

<8N>0,8hG<?Y<9K=_8_7F$kQC1<8N>0H18l

g"{8QC1<8KeoCF7,NQC1<8,HQ5l^9#[JkQC

1<8>r@(*KXj9kKO" PREP 3^sIN PACKAGE USING *W

7gsrHQ7J1lPJj^;s#\YKD$FO"3^sIrbq r2H

7F/@5$#
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2*�������

"Wj1<7gsNP<8gsr#tn.9klg"QC1<8N>0rQ9

7F">0,E#9kNrr1F/@5$#?H(P"foo H$&"Wj1<

7gs (foo.sqc +i3sQ$k5l?bN) ,"klg"3lrWj3sQ

$k7F""Wj1<7gsN4f<6<Kwj^9#f<6<O"Wj1<

7gsrG<?Y<9KP$sI7F"3lrBT7^9#Q9,,WJlg

KO"31F foo N77$P<8gsrn.7"3N"Wj1<7gsH=N

P$sI&U!$kr"77$P<8gsr,WH9kf<6<Kwj^9#

77$P<8gsNf<6<O foo.bnd rP$sI7"77$"Wj1<7g

sOdjJ/BT5l^9#?@7"f<6<,J0NP<8gsN"Wj1

<7gsrH*&H9kH" FOO QC1<8eN?$`&9?sWK7b,8

8 (G<?Y<9bNQC1<8,BTfN"Wj1<7gsHlW7J$3

HKJj^9)"/i$"sHrFP$sI7J1lPJiJ/Jj^9# (Q

C1<8N?$`&9?sWN\YKD$FO" 69Z<8NX?$`&9?s

WYr2H7F/@5$#) 77$"Wj1<7gsNf<6<O"?$`&

9?sW,7b7F$k3HrLN5l^9#3lO">}N"Wj1<7g

sK18>0,HQ5lF$k?aK/89kdjG9#

3Ndjrrh9kKO"QC1<8N>0rQ97^9# FOO NGiNP<

8gsNn.~K"J<N3^sIrHQ7F3lrWj3sQ$k7^9#

DB2 PREP FOO.SQC BINDFILE PACKAGE USING FOO1

3N"Wj1<7gs,[[5lkH"f<6<O3N"Wj1<7gsrd

jJ/P$sI*hSBTG-^9#77$P<8gsrn.9k]KO"J

<N3^sIrHQ7F3lrWj3sQ$k7^9#

DB2 PREP FOO.SQC BINDFILE PACKAGE USING FOO2

3N"Wj1<7gsb"[[eKdjJ/P$sI*hSBT5l^9#G

iNP<8gsNQC1<8>O FOO1 G"77$P<8gsO FOO2 KJk

NG>0OE#;:"INP<8gsN"Wj1<7gsbHQG-^9#

��	!��"����-�+

0*Kn.5l?9F<HasHKD$FO"Cll89?<NtKhCF9

F<HasHN3sQ$kD-,hj5l^9#

v CURRENT QUERY OPTIMIZATION Cll89?<O"HQ5lkG,=

/i9rhj7^9#

v CURRENT FUNCTION PATH Cll89?<O" UDF *hS UDT Nr

hKHQ5lkXtQ9rhj7^9#

v CURRENT EXPLAIN SNAPSHOT l89?<O" Explain 9JCW7gC

Hpsr}89k+I&+rhj7^9#
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v CURRENT EXPLAIN MODE l89?<O",JJ0* SQL 9F<Has

HKD$FN Explain =psr}89k+I&+rhj7^9#3liNC

ll89?<NJ,~MO"X"9kP$sI&*W7gsGHQ5lkJ

,~MH18G9#Cll89?<*hS BIND *W7gsHNl89?<

NPCKD$FO" SQL rbq r2H7F/@5$#

��������

J<N}!NlDrHQ9kH""Wj1<7gsbGs$~=>rh}9k

3H,G-^9#

v Ff<6<4HK"J<N3^sIrQ$F[JkvD1LR+iN5^6

^J COLLECTION Qia<?<GQC1<8rP$sI7^9#

CONNECT TO db_name USER user_name
BIND file_name COLLECTION schema_name

e-NcGO"db_name OG<?Y<9>"user_name Of<6<>"=7

F file_name OP$sI5lk"Wj1<7gs>r=7F$^9#

user_name H schema_name OaLO18MG9#=Ne"SET CURRENT

PACKAGESET 9F<HasHrHQ7F"HQ9kQC1<8"9JoA

HQ9k$~RrXj7^9#=NJ,~$~R,"QC1<8rP$sI

9kH-KHQ9kvD1LRKJj^9# SET CURRENT PACKAGESET

9F<HasHNHQ}!NcO" SQL rbq r2H7F/@5$#

v Ff<6<Ks$~=>H18>0Nk@rn.7F"s$~=>,57/

rh5lkh&K7^9# (QUALIFIER *W7gsO"/^Gb DB2 3M

/HlQG"k3H"D^j[9H&5<P<HQ~KBCFHQG-k3

HKmU7F/@5$#)

v f<6<4HKlDNL>rn.7"u>9k=rX9h&K7^9#

�����-�+�����

"Wj1<7gsN3<I&Z<8,G<?Y<9N3<I&Z<8H[Jk

lg"P$sI~KIAiN3<I&Z<8rHQ9k+rM89k,W,"

j^9# 546Z<8NX[Jk3<I&Z<8VGNQ9Yr2H7F/@5

$#

"Wj1<7gs, IMPORT ^?O EXPORT Nh&JG<?Y<9&^M

<8c<&f<F#jF#< API KFSP7r/T9klg"s!5lkf

<F#jF#<&P$sI&U!$krG<?Y<9KP$sI7F*/3H

,,WG9#\YKD$FO"4HQNWiCHU)<`N5b*hS$s9

H<k r2H7F/@5$#
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P$sI&*W7gsrHQ7F"P$sIfK/89kljN`nr)f9

k3H,G-^9#

v QUERYOPT P$sI&*W7gsO"P$sI~KCjNG,=/i9r

xQ7^9#

v EXPLSNAP P$sI&*W7gsO" Explain =bN,JJ SQL 9F<

HasHQN Explain 9JCW7gCHpsr]I7^9#

v FUNCPATH P$sI&*W7gsO"E* SQL Nf<6<jACl?$

W*hSf<6<jAXtr57/rh7^9#

P$sI&*W7gsKD$FO" 3^sIrbq N BIND 3^sINar

2H7F/@5$#

P$sIh}r+O7Fb~z,J$lg"G<?Y<9K\37F$k>N

"Wj1<7gs,",WJmC/r]}7F$kD=-,"j^9#3Nl

gKO"IN"Wj1<7gsbG<?Y<9K\35lF$J$3HrN'

7F/@5$#\35lF$k3H,o+C?Ji"5<P<eN9YFN"

Wj1<7gsrZj%7F"P$sIh}rQ37^9#

"Wj1<7gs, DB2 3M/HrHQ7F5<P<K"/;99klg"

=N5<P<GHQD=J BIND *W7gsrHQG-^9# BIND 3^sI

H=N*W7gsKX9k\YKD$FO" 3^sIrbq r2H7F/@

5$#

P$sI&U!$kO"J0N DB2 fKP<5k&G<?Y<9NP<8g

sHN<L_9-O"j^;s#lYk,.g7?D-GO" DB2 OG<L

lYkNG<?Y<9D-GHQG-k!=7+HQG-^;s#?H(P"

V5.2 /i$"sH, V5.0 5<P<H\37F$klg"=N/i$"sHO

V5.0 N!=7+HQG-^;s#P$sI&U!$kOG<?Y<9N!=r

A(kNG"=liO.glYkN)BK>$^9#

<LlYkN79F`G"eLlYkNP$sI&U!$krFP$sI9k

,W,"klgO"J<Nh&K9k3H,G-^9#

v eLlYkN5<P<K\39k?aK<LlYkN DB2 "Wj1<7g

s+//i$"sHrHQ7F"<LlYkN DB2 fKP<5k&G<?

Y<9D-KBP7FP$sIG-kP$sI&U!$krn.7^9#

v eLlYkN DB2 /i$"sHr<LlYkNBT/D-GHQ7F"F

9HD-Gn.5l?eLlYkNP$sI&U!$krP$sI7^9#

eLlYkN/i$"sHO"<LlYkN5<P<K,Q5lk*W7g

s@1rO7^9#
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P$sIrBTD=K7FWj3sQ$krT&H""Wj1<7gsOWj

3sQ$kh}fKHQ5l?G<?Y<9@1K"/;9G-^9#P$s

IrBTx(V-K7FWj3sQ$k9kH" BIND U!$krFG<?Y

<9KP$sIG-kNG"?tNG<?Y<9K"/;9G-^9#3N"

Wj1<7gs+/}!O""Wj1<7gsr 1 s@1Wj3sQ$k9k

H$&@G\h@p-N"kbNG9,""Wj1<7gsOG<?Y<9K

$DGbP$sI9k3H,G-^9#

BTfK BIND API rHQ9kH""Wj1<7gsO=l+NrP$sI9

k3H,G-^9#3lO*=i/3~jgNltH7F"^?OX"b8e

<k,BT5lk0KTol^9#?H(P""Wj1<7gsO#tN?9

/rBT9k3H,G-^9,"=N&AG SQL 9F<HasHrHQ9k

,W,"kNO 1 D@1G9#"Wj1<7gsO"SQL 9F<HasHr

,WH9k?9/,FSP5lkH-"*hSX"QC1<8,8_7J$l

gK@1"=l+NrG<?Y<9KP$sIG-kh&K_W9k3H,G

-^9#

P$sINBTx(V-Nb& 1 DNx@O"(sI&f<6<K=<9&3

<Irs!7J/FbQC1<8rn.G-kH$&@G9#X"7?P$s

I&U!$kr"Wj1<7gsH&KBP9k3H,G-^9#

DB2 �-�+�.1-�����!��!�� - db2bfd

DB2 P$sI&U!$k-R (db2bfd) f<F#jF#<rHQ9k3HKh

j"P$sI&U!$krn.9kNKHQ9kWj3sQ$k&*W7gs

r=(9k@1GJ/"P$sI&U!$kNbFrJ1K=(7F"U!$

kbtN SQL 9F<HasHr4:*hS!Z9k3H,G-^9#3l

O""Wj1<7gsNP$sI&U!$kKX"9kdjN=LKr)A^

9#

db2bfd f<F#jF#<O"$s9?s9N sqllib G#l/Hj<bK"k

bin 5VG#l/Hj<K~CF$^9#

=8OJ<NH*jG9#
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XX Y
(1) (5)

db2bfd -h filespec
(2)

-b
(3)

-s
(4)

-v

XZ

m:

1 XkWpsr=(

2 P$sI&U!$k&XC@<r=(

3 SQL 9F<HasHr=(

4 [9HQtk@r=(

5 P$sI&U!$kN>0

db2bfd N\YKD$FO"3^sIrbq r2H7F/@5$#


��������-�+�.1-��
��2*�����

QC1<8OG<?Y<9K]I5l?*V8'/HG"1lN=<9&U!

$kbNCjN SQL 9F<HasHrBT9k?aK,WJpsr^sG$

^9#G<?Y<9&"Wj1<7gsO"=N"Wj1<7gsrn.9k

NKHQ9kWj3sQ$k5l?9YFN=<9&U!$kKP7F" 1 D

NQC1<8rQ$^9#=l>lNQC1<8ODLN(sF#F#<G"

j"18"Wj1<7gs^?O>N"Wj1<7gsGHQ5lkLNQC

1<8HOX8"j^;s#QC1<8rn.9kKO"P$sIrBTD=

K7F=<9&U!$kKP7FWj3sQ$i<rBT9k+" 1 D^?O

#tNP$sI&U!$kGe+iP$s@<rBT7^9#

G<?Y<9&"Wj1<7gsOQU)<^s9N~eH5$:r.5/9

k?aKQC1<8rHQ7^9,"3lO"Wj1<7gsr3sQ$k9

k}3H18bNG9# SQL 9F<HasHrWj3sQ$k9k3HKh

CF"3N9F<HasHO"Wj1<7gsNBT~GOJ/n.~K3s

Q$k5lFQC1<8HJj^9#=l>lN9F<HasH,=8rO5

l"5iKz(*Kra5l?*ZisI&9Hjs0,QC1<8K]I5

l^9#BT~K"Wj3sQ$i<Khj8.5lk3<IKhj"~PO

G<?K,WJQtpsrXj7?BT~5<S9&G<?Y<9&^M<8

c< API ,FSP5l"QC1<8K]I5lF$kps,BT5l^9#
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Wj3sQ$kNx@OE* SQL 9F<HasHK@1vFO^j^9#0

*KBT5lk SQL 9F<HasH (PREPARE H"EXECUTE +

EXECUTE IMMEDIATE rQ$k) OWj3sQ$k5l^;s#7?,C

F"l"Nh}jg4NrBT~KToJ1lPJj^;s#

m: SQL 9F<HasHNE* SQL O"0*Kh}5lk189F<Has

Hhjb+0*K./BT5lkHOM(J$G/@5$#0*9F<H

asHN`wKO*<P<XCI,,WJ?a"E* SQL N},./B

T5l^9#=lJ0NlgO"G,=Wm0i`,P$sI~J0KH

QD=JG<?Y<9}WGOJ/"=TNG<?Y<9}WrHQG-

kNG"0*Kn.5l?189F<HasHN[&,./BT5l^

9#His6/7gsN0;K++k~V, 2 C$~G"klgO"lL

KE* SQL N},./Jj^9#HQ9k}0r*r9k?aK">}

NP$sI}0rWmH?$W=7F/@5$#E**hS0* SQL N

\YJfSO"140Z<8NX0* SQL HE* SQL HNfSYr2H7

F/@5$#

�-%�	���

QC1<8^?OP$sI&U!$kr8.9kH"Wj3sQ$i<O?$

`&9?sWr8.7^9#?$`&9?sWOP$sI&U!$k^?OQ

C1<8"*hS$5Q_=<9&U!$kK]I5l^9#

P$sIrBTD=K7F"Wj1<7gsrWj3sQ$k9kH"?$

`&9?sW,lW9kQC1<8H$5Q_=<9&U!$k,8.5l^

9#"Wj1<7gsrBT9k]K"?$`&9?sW,y7$+I&+!

:5l^9#"Wj1<7gsrBT9kKO""Wj1<7gsH=NX"

QC1<8N?$`&9?sW,lW7F$J1lPJj^;s#=&7J$

H"SQL0818N (i<,"Wj1<7gsKa5l^9#

"Wj1<7gsrG<?Y<9KP$sI9klg" PREP 3^sIN

PACKAGE USING *W7gsrHQ7FJ,~MrXjQ97J$Bj""W

j1<7gs>NGiN 8 8z,QC1<8>H7FHQ5lk3HrP(F

*$F/@5$#D^j"18>0N 2 DNWm0i`rWj3sQ$k7F

P$sI9kH" 2 V\NWm0i`,GiNQC1<8req-7^9#G

iNWm0i`rBT9kH"=NWm0i`GO$5Q_=<9&U!$k

N?$`&9?sWHG<?Y<9NQC1<8N?$`&9?sWH,lW

7F$J$?a"?$`&9?sW&(i<KJj^9#

P$sIrBTx(V-K7F"Wj1<7gsrWj3sQ$k9kH"?

$`&9?sW,lW9k 1 D^?O#tNP$sI&U!$k*hS$5Q
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_=<9&U!$k,8.5l^9#3N"Wj1<7gsrBT9kKO"

"Wj1<7gs&b8e<kKhjn.5lkP$sI&U!$krBT7

^9#P$sIh}O"63Z<8NXP$sIYGb@7F$kh&K"P$

sI&U!$k4HKToJ1lPJj^;s#

P$sI&U!$kKO"Wj3sQ$kfK$5Q_=<9&U!$kK]

I5l??$`&9?sWH18bN,~CF$k?a""Wj1<7gsH

QC1<8N?$`&9?sWOlW7^9#

��-�+

FP$sI O"J0KP$sI5l?"Wj1<7gs&Wm0i`NQC1

<8rn.9kh}G9#QC1<8,5z"^?On0T=H(5l?lg

O"3lrFP$sI7J1lPJj^;s#7+7"QC1<8,-zG"

CFbFP$sI,,WJlgb"j^9#?H(P"7,Kn.5l?wz

rxQ9klg"^?O RUNSTATS 3^sINBTeN97}WrxQ9k

lgG9#

QC1<8O"="k@"L>"wz"Hj,<"2H)s"*hS=!:N

)sJI"G<?Y<9&*V8'/HNljN?$WK>05;k3H,G

-^9#QC1<8,G<?Y<9&*V8'/H (="k@"Hj,<JI)

K>07F$klgK=N*V8'/H,|n5lkH"QC1<8O5z J

uVKJj^9#|n5l?*V8'/H, UDF G"klg"QC1<8O

n0T= uVKJj^9#\YKD$FO"I}Njz-: Wh r2H7F

/@5$#

5zJQC1<8O"BT5lk]KG<?Y<9&^M<8c<KhCFE

[K (D^j+0*K) FP$sI5l^9#n0T=QC1<8O" BIND

3^sI^?O REBIND 3^sIN$:l+rBT7F"@(*KFP$sI

7J1lPJj^;s#E[NFP$sIK:T9kH"=|7J$(i<,

88klg,"k3HK$rU1F/@5$#D^j"E[NFP$sIN(

i<O"B]K(i<N"k9F<HasHGOJ/BTfN9F<HasH

Ka5lklgb"j^9#n0T=QC1<8rBT7h&H9kH"(i

<,/87^9#5zJQC1<8r79F`G+0*KFP$sI9kNG

OJ/"3lir@(*KFP$sI9k3H,G-^9#3lKhj"$D

FP$sIrT&+r)fG-kh&KJj^9#

QC1<8r@(*KP$sI9k?aKHQ9k3^sIO"u7Khj[

Jj^9# SQL 9F<HasHNtrQ99k+"^?OQ95l? SQL

9F<HasHr^ak?aK$55l?Wm0i`NQC1<8rFP$s

I9kKO" BIND 3^sIrHQ7J1lPJj^;s#QC1<8,Gi
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KP$sI5l?Qt+iP$sI&*W7gsrQ99k,W,"klgK

b" BIND 3^sIrHQ7^9#=N>NlgKO" BIND 3^sIH

REBIND 3^sIN$:l+rHQ7F/@5$#QU)<^s9NLGO

BIND hjb REBIND N},%lF$kNG"CK BIND rHQ9k,W,J$

H-O REBIND rHQ7F/@5$#

REBIND 3^sIN\YKD$FO" 3^sIrbq r2H7F/@5$#
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E* SQL rHQ9klgNC-H=lrHQ

9k}3 . . . . . . . . . . . . . 73
E* SQL Nx@ . . . . . . . . . . 74
c: E* SQL Wm0i` . . . . . . . 75
E*Wm0i`N0nNEH_. . . . . 76
C Nc: STATIC.SQC . . . . . . . . 78
Java Nc: Static.sqlj . . . . . . . . 79
COBOL Nc: STATIC.SQB . . . . . . 80

G<?N!w*hS`nN?aN SQL 9F<

HasHN3<G#s0 . . . . . . . . 81
G<?N!w. . . . . . . . . . . 81

[9HQtNHQ . . . . . . . . . . 82
k@8.Wm0i` - db2dclgn . . . . 84

81QtNHQ . . . . . . . . . . . 86
G<?&?$W . . . . . . . . . . 88
STATIC Wm0i`GN81QtNHQ. . 91

+<=krQ$?#tTN*r. . . . . . 92
+<=kNk@HHQ. . . . . . . . 93
+<=k*hSnH1LKX9kM8v` 93

I_hjlQ+<=k. . . . . . . 93
WITH HOLD *W7gs . . . . . 94

c: +<=k&Wm0i` . . . . . . 96
+<=k&Wm0i`N0nNEH_ 96
C Nc: CURSOR.SQC . . . . . . 98
Java Nc: Cursor.sqlj. . . . . . . 100
COBOL Nc: CURSOR.SQB . . . . 102

!wQ_G<?N97Ho| . . . . . . 104
!w5l?G<?N97 . . . . . . 104
!w5l?G<?No| . . . . . . 104
+<=kN?$W . . . . . . . . . 104
c: OPENFTCH Wm0i` . . . . . 105

OPENFTCH Wm0i`N0nNEH_ 106
C Nc: OPENFTCH.SQC . . . . . 107
Java Nc: Openftch.sqlj . . . . . . 109

COBOL Nc: OPENFTCH.SQB . . . 111
bYJ9/m<k;! . . . . . . . . 113
9GK!wQ_G<?N9/m<k . . . 113
G<?N3T<r]}9k}! . . . . 113
G<?r 2 Y!w9k}! . . . . . 114
h,+iN!w . . . . . . . . 114
fV+iN!w . . . . . . . . 114
2 V\NkL=bGNTNgx . . . 114
UgGN!w . . . . . . . . . 115

=NvxNLVNN) . . . . . . . 116
J0K!w5l?G<?N97 . . . . 116
c: UPDAT Wm0i` . . . . . . . 117

UPDAT Wm0i`N0nNEH_ 117
C Nc: UPDAT.SQC. . . . . . . 119
Java Nc: Updat.sqlj . . . . . . . 120
COBOL Nc: UPDAT.SQB. . . . . 122
REXX Nc: UPDAT.CMD . . . . . 124

GGh}H SQLCA =$ . . . . . . . 126
aj3<I . . . . . . . . . . . 126
SQLCODE *hS SQLSTATE . . . . 126
SQLCA =$K*1kH</sNZjNF 127
WHENEVER 9F<HasHrQ$?(i

<h} . . . . . . . . . . . . 127
c0"70Jk"dj~_OsIi<KD

$FNM8v` . . . . . . . . . 128
P}j9H&k<AsKX9kM8v` 130
Wm0i`cGN GET ERROR
MESSAGE NHQ. . . . . . . . . 130

C Nc: UTILAPI.C . . . . . . . 130
Java Nc: SQLException N-cCA 133
COBOL Nc: CHECKERR.CBL . . . 134
REXX Nc: CHECKERR Wm7<8

c< . . . . . . . . . . . . 136

�� SQL ���������
���������

H_~_ SQL 9F<HasHN=8,Wj3sQ$k~K04K'15lF

$klg"=N9F<HasHOE* SQL HFPl^9#E* SQL O"B

T~^G=8,'15lJ$0* SQL 9F<HasHHOPH*G9#
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m: E* SQL O"REXX JIN$s?<Wj?<@lGO5]<H5l^;

s#

9F<HasH,E*H_J5lk?aKO" SQL 9F<HasHN=$r

04KXj7J1lPJj^;s#?H(P"9F<HasHG2H5lks

^?O=N>0O"Wj3sQ$k~K04K'15lF$k,W,"j^

9#BT~KXjG-k#lNpsO"9F<HasH,2H9k[9HQt

NM@1G9#?@7"G<?&?$WJIN[9HQtpsO"Wj3sQ

$k7J1lPJj^;s#

E* SQL 9F<HasHr`w9k]K"9F<HasHNBTD=A0,

n.5l"G<?Y<9NQC1<8K]I5l^9#BTD=A0OWj3

sQ$k~+"eNP$sI~K=.9k3H,G-^9#IAiNlgb"

BT~hj0K `w,Tol^9#"Wj1<7gsNP$sIrT&f<6

<N"B,HQ5lF"G<?Y<9}W*hS=.Qia<?< ("Wj1

<7gsBT~KG7GOJ$lg,"k) KpE$FG,=,Tol^9#

�� SQL ���

E* SQL rQ$?Wm0i_s0O"H_~_0* SQL rQ$?Wm0i

_s0hjbJ1G9#E* SQL 9F<HasHO[9H@l=<9&U!

$kKJ1KH_~^l"Wj3sQ$i<O,WK~8F"[9H@l3s

Q$i<,h}G-kG<?Y<9&^M<8c<BT~5<S9 API FS

P7XNQ9rh}7^9#

"Wj1<7gsNP$sIrT&f<6<NvD,HQ5lF$k?a"(

sI&f<6<OQC1<8G9F<HasHrBT9k?aN>\*JC"

OTWG9#?H(P"=4NKD$FN97C",J$f<6<Gb"=N

ltr97G-kh&K9k3H,D=G9#3lrT&KO"CjNs^?

OMNOO@1r97G-kh&KE* SQL 9F<HasHr)B7^9#

E* SQL 9F<HasHKO}3- ,"j^9#D^j3lO"9F<Ha

sHOQC1<8,8_9kBj3/H$&U#G9#0* SQL 9F<Ha

sHO"9Z<9I}N}3G5zK5lk+r|5lk^G"^?OG<?

Y<9,WG5lk^G-cC7e5l^9#,WG"lP"0* SQL 9F

<HasHO-cC7e5l?9F<HasH,5zKJC?~@G" DB2

SQL 3sQ$i<KhjE[KF3sQ$k5l^9#-cC7e*hS-c

C7e5l?9F<HasH,5zHJk6xKD$FO" SQL rbq r2

H7F/@5$#
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}3-KX9kE* SQL NEWJx@O"E*9F<HasHO"kCjN

G<?Y<9,WG7?eGb8_9kH$&@G9#l}"0* SQL 9F

<HasHOG<?Y<9,WG9kH:olF7^$^9#5iK"E*

SQL OBT~K DB2 SQL 3sQ$i<G3sQ$k9k,WO"j^;s

,"0* SQL OBT~K@(*K (PREPARE 9F<HasHJIrHQ7

F) 3sQ$k7J1lPJj^;s# DB2 O0* SQL 9F<HasHr

-cC7e9k?a"0*9F<HasHrQKK DB2 G3sQ$k9k,

WO"j^;s,""Wj1<7gsBT~K/J/Hb 1 sO3sQ$k7

J1lPJj^;s#

E* SQL KOQU)<^s9eNx@b"j^9#J1K@&H"SQL Wm

0i`NBT~V,;$H$&@G9#9JoA"9F<HasHNBTD=

A0r`w9k*<P<XCIO"BT~GOJ/Wj3sQ$k~KTol

k?a"E* SQL 9F<HasHO0*Kh}5l?189F<HasHh

jbW.KBT5l^9#

m: E* SQL NQU)<^s9O""Wj1<7gs,GeKP$sI5l

?~NG<?Y<9N}WKhCFh^j^9#l}"3N}W,Q=9

kH"P~9k0* SQL NQU)<^s9OsoK[JCF/kD=-

,"j^9#?H(P"eGG<?Y<9KwzrIC9klg"E*

SQL rQ$?"Wj1<7gsO"G<?Y<9KP$sI7>5J1l

P=NwzrxQ9k3HOG-^;s#^?"E* SQL 9F<Has

HG[9HQtrHQ9klg"G,=Wm0i`O=N,6}WrhQ

9k3H,G-^;s#

�: �� SQL ����%

3N5sWk&Wm0i`GO"E* SQL 9F<HasH*hSJ<N5]

<H5lk@lGNG<?Y<9&^M<8c< API Ncrb@7F$^

9#

C static.sqc

Java Static.sqlj

COBOL static.sqb

REXX @lOE* SQLr5]<H7J$?a"5sWkO"j^;s#

3N5sWk&Wm0i`KO"1lTr*r9kHq,^^l^9#3N?

$WNHqO SELECT INTO 9F<HasHrQ$FBT9k3H,G-^

9#

h4O E* SQL Wm0i`Nn. 75



SELECT INTO 9F<HasHOG<?Y<9bN#tN=+ilTNG<?

r*r7"=7F=NMr9F<HasHGXj7?[9HQtKdjvF^

9#[9HQtKD$FO"82Z<8NX[9HQtNHQYG\7/b@7

^9#?H(P!N9F<HasHO"+, 'HAAS' N>HwNkAr[9H

Qt empsal KO7^9#

SELECT SALARY
INTO :empsal
FROM EMPLOYEE
WHERE LASTNAME='HAAS'

SELECT INTO 9F<HasHKO 1 T@1a9h&K"^?OTra5J$

h&KXj9k,W,"j^9#T,#t!P5lkH"SQLCODE -811

(SQLSTATE 21000) (i<,/3j^9#HqNkLH7F#tT,!P5l

?i"+<=krHQ7F=liNTrh}9k,W,"j^9#\YKD$

FO"92Z<8NX+<=krQ$?#tTN*rYr2H7F/@5$#

SELECT INTO 9F<HasHN\YKD$FO" SQL rbq r2H7F/

@5$#

SELECT 9F<HasHN-R}!Nib*Jb@KD$FO" 81Z<8N

XG<?N!w*hS`nN?aN SQL 9F<HasHN3<G#s0Yr

2H7F/@5$#

������%�������

1. SQLCA rH_~`# INCLUDE SQLCA 9F<HasHO SQLCA =$

rjA7k@7^9#^?"=N=$bNWGH7F SQLCODE H SQLSTATE

rjA7^9# SQLCA =$N SQLCODE U#<kIO" SQL 9F<H

asH^?OG<?Y<9&^M<8c< API FSP7rBT9k?SK

G<?Y<9&^M<8c<KhCFGGpsrQ$F975l^9#

2. [9HQtrk@9k#[9HQtO" SQL BEGIN DECLARE SECTION

*hS END DECLARE SECTION 9F<HasHKhCFhZil^9#

3liNQtO SQL 9F<HasHG2HG-kbNG9#[9HQt

O"G<?rG<?Y<9&^M<8c<KO7?j"G<?Y<9&^M

<8c<,a7?G<?r]}9k?aKHQ5l^9#[9HQtKO"

SQL 9F<HasHG2H5lk]K"\,tH7F3ms (:) ,U1i

l^9#\YKD$FO"82Z<8NX[9HQtNHQYr2H7F/@

5$#

3. G<?Y<9K\39k#Wm0i`O sample G<?Y<9K\37"=

NG<?Y<9XN&Q"/;9rWa7^9# (START DATABASE

MANAGER API FSP7^?O db2start 3^sI,/T5lF$k3H
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r0sH7F$^9#) &Q"/;9rQ$F18G<?Y<9K\39k

>NWm0i`Kb"/;9,vD5l^9#

4. G<?rhjP9# SELECT INTO 9F<HasHO"HqKpE$F 1

DNMrhjP7^9#3NcGO" LASTNAME sNM, JOHNSON G"k

EMPLOYEE =+i" FIRSTNME srhjP7^9# SYBIL H$&M,a5

l"[9HQt firstname K~lil^9# DB2 GQU5lF$k5s

Wk=O" SQL rbq NU?Kj9H5lF$^9#

5. (i<rh}9k# CHECKERR ^/m / XtO"Wm0i`0tK"k(

i<!:f<F#jF#<G9#(i<!:f<F#jF#<Nj_O"4

HQNWm0i_s0@lKhj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7

FFjA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java 9YFN SQL (i<O SQLException H7F9m<5l"

"Wj1<7gsN catch VmC/Gh}5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8

NXWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5

$#

6. G<?Y<9+iZG9k#Wm0i`O CONNECT RESET 9F<Ha

sHrBT7F"G<?Y<9+iZG7^9#Wm0i`,akH"

SQLJ Wm0i`OG<?Y<9N\3r+0*K/m<:9k3HKmU

7F/@5$#
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C ��: STATIC.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA; �1�
int main(int argc, char *argv[])
{ int rc = 0;

char dbAlias[15] ;
char user[15] ;
char pswd[15] ;
EXEC SQL BEGIN DECLARE SECTION; �2�

char firstname[13];
EXEC SQL END DECLARE SECTION;
/* checks the command line arguments */
rc = CmdLineArgsCheck1( argc, argv, dbAlias, user, pswd ); �3�
if ( rc != 0 ) return( rc ) ;
printf("¥n¥nSample C program: STATIC¥n");
/* initialize the embedded application */
rc = EmbAppInit( dbAlias, user, pswd);
if ( rc != 0 ) return( rc ) ;
EXEC SQL SELECT FIRSTNME INTO :firstname �4�

FROM employee
WHERE LASTNAME = 'JOHNSON';

EMB_SQL_CHECK("SELECT statement"); �5�
printf( "First name = %s¥n", firstname );
/* terminate the embedded application */
rc = EmbAppTerm( dbAlias);
return( rc ) ;

}
/* end of program : STATIC.SQC */
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Java ��: Static.sqlj

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;
class Static
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();

}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println (" Java Static Sample");
String url = "jdbc:db2:sample"; // URL is jdbc:db2:dbname
Connection con = null;
// Set the connection �3�
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception("¥nUsage: java Static [username password]¥n");
}
// Set the default context
DefaultContext ctx = new DefaultContext(con);
DefaultContext.setDefaultContext(ctx);
String firstname = null;
#sql { SELECT FIRSTNME INTO :firstname

FROM employee
WHERE LASTNAME = 'JOHNSON' } ; �4�

System.out.println ("First name = " + firstname);
}
catch( Exception e ) �5�
{

System.out.println (e);
}

}
}
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COBOL ��: STATIC.SQB

Identification Division.
Program-ID. "static".
Data Division.
Working-Storage Section.

copy "sql.cbl".
copy "sqlca.cbl". �1�
EXEC SQL BEGIN DECLARE SECTION END-EXEC. �2�

01 firstname pic x(12).
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: STATIC".
display "Enter your user id (default none): "

with no advancing.
accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd �3�
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL SELECT FIRSTNME INTO :firstname �4�

FROM EMPLOYEE
WHERE LASTNAME = 'JOHNSON' END-EXEC.

move "SELECT" to errloc.
call "checkerr" using SQLCA errloc. �5�
display "First name = ", firstname.
EXEC SQL CONNECT RESET END-EXEC. �6�
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Prog.
stop run.
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������
�������� SQL 	!��"���������

G<?Y<9&^M<8c<KO"G<?N!wH`nKQ$k9F<Has

H,}ailF*j"Wm0i_s0KHQG-^9#3N9F<HasHr

[9H@l3<IKH_~`3HKhCF3<G#s0G-^9#3NaG

O"3<G#s0&9F<HasHrHCF DB2 =bN#tTNG<?r!

w7F`n9k}!KD$Fb@7^9# (5^6^J[9H@lKD$F\

7/Ob@7^;s#) SQL 9F<HasHN[V""k"*hShZjN5

7$,'KD$FO"J<r2H7F/@5$#

v 633Z<8NXh20O C *hS C++ GNWm0i_s0Y

v 681Z<8NXh21O Java GNWm0i_s0Y

v 729Z<8NXh23O COBOL GNWm0i_s0Y

v 753Z<8NXh24O FORTRAN GNWm0i_s0Y

v 771Z<8NXh25O REXX GNWm0i_s0Y

������

SQL "Wj1<7gs&Wm0i`NGblL*J?9/N 1 DOG<?N

!wG9#3lO"*r9F<HasH rHQ7FT$^9#*r9F<Ha

sHO"CjN5wror~?9G<?Y<9bN=NTr5w9kHqNA

0G9#5wroK:v9kT,8_9kH"=NG<?O!w5lF[9

H&Wm0i`NCjNQtK~lil"INh&JHQ\*Kb~(k3H

,G-^9#

*r9F<HasH N3<G#s0,*oC?i""Wj1<7gsKO5l

kpsrjA9k SQL 9F<HasHr3<G#s07^9#

*r9F<HasHNkLO"THsr}DG<?Y<9bN=G"kH_J

93H,G-^9# 1 T@1,a5l?lg"=NkLO SELECT INTO 9

F<HasHGXj7?[9HQtK>\O5l^9#

#tT,a5l?lgO"+<=k rHCF=liNTrlYK 1 T:Dh

jP5J1lPJj^;s#+<=kO"gxU-NTVmC/bNCjNT

rX7(9""Wj1<7gs&Wm0i`GQ$ilk>0U-)f=$G

9#+<=kN3<G#s0*hSHQ}!KD$FO"J<Nar2H7F

/@5$#

v 93Z<8NX+<=kNk@HHQY

v 92Z<8NX+<=krQ$?#tTN*rY

v 96Z<8NXc: +<=k&Wm0i`Y
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[9HQt HO"H_~_ SQL 9F<HasH,2H9kQtG9#=lK

hjG<?Y<9&^M<8c<H"Wj1<7gs&Wm0i`VGG<?

rdjhj7^9# SQL 9F<HasH G[9HQtrHQ9kH-O">

0N\,tK3ms (:) rU1F/@5$#[9H@l9F<HasH G[

9HQtrHQ9kH-O"3msOJ,7F/@5$#

[9HQtO3sQ$kQ_[9H@lGk@5l" BEGIN DECLARE

SECTION *hS END DECLARE SECTION 9F<HasHGhZil^

9#Wj3sQ$i<O"3liN9F<HasHKhCFk@r!P9k3

H,G-^9#

m: Java JDBC *hS SQLJ Wm0i`O"k@;/7gsrHQ7^;s#

Java N[9HQtO"LoN Java Qtk@=8K>$^9#

[9HQtO"[9H@lN5V;CHrQ$Fk@5l^9#[9H@lK

5]<H5lF$k=8KD$FO"J<r2H7F/@5$#

v 633Z<8NXh20O C *hS C++ GNWm0i_s0Y

v 681Z<8NXh21O Java GNWm0i_s0Y

v 729Z<8NXh23O COBOL GNWm0i_s0Y

v 753Z<8NXh24O FORTRAN GNWm0i_s0Y

v 771Z<8NXh25O REXX GNWm0i_s0Y

J<N,'O"[9HQtk@;/7gsKvFO^j^9#

v [9HQtO9YF=<9&U!$kGk@7F+i2H7J1lPJiJ

$#?@7"SQLDA =$r2H9k[9HQtOc0G9#

v #tNk@;/7gsr 1 DN=<9&U!$kGHQ9klgb"k#

v Wj3sQ$i<O[9H@lQtNzOOOK>oJ$#

SQL 9F<HasHKX7FO"[9HQt,IN1l=<9&U!$kG

B]Kk@5lF$k+K++oi:"9YFN[9HQtNzOOOO0

m<PkG9#7?,CF"[9HQtN>0O=<9&U!$kbGG-

GJ1lPJj^;s#

3lO"DB2 Wj3sQ$i<,[9HQtNzOOOr0m<PkKQ9

9kH$&3HGOJ/"jA5lF$kzOOO0K"/;9G-kh&

K9kH$&3HG9#!NcrM(F/@5$#

foo1(){
.
.
.
BEGIN SQL DECLARE SECTION;
int x;
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END SQL DECLARE SECTION;
x=10;

.

.

.
}

foo2(){
.
.
.
y=x;
.
.
.

}

@lKhCFO"Qt x , foo2() XtbGk@5lF$J+C?j" x

NM, foo2() bG 10 K_j5lF$J$?a"IAiNlgbe-Nc

GO3sQ$k,:T7^9#3&7?djrr1kKO"0m<PkQt

H7F x rk@9k+" x rQia<?<H7F foo2() XtKO9+N

$:l+K9k,W,"j^9#J<Nh&K7^9#

foo1(){
.
.
.

BEGIN SQL DECLARE SECTION;
int x;
END SQL DECLARE SECTION;
x=10;
foo2(x);

.

.

.
}

foo2(int x){
.
.
.

y=x;
.
.
.
}

[9HQtNk@N\YKD$FO"J<r2H7F/@5$#
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v Xk@8.Wm0i` - db2dclgnYGO"db2dclgn D<krHQ7F"[

9HQtk@=<9&3<Ir+0*K8.9k}!KD$Fb@7F$^

9#

v 85Z<8N=4 GO"[9HQtr=<9&3<IK=(9k}!KD$F

cr"2Fb@7F$^9#

v 85Z<8N=5 GO"5]<H5lk[9H@lG[9HQtr2H9k}

!KD$Fcr"2Fb@7F$^9#

v 776Z<8NXREXX GN[9HQtN?>Y*hS 776Z<8NXREXX

GN[9HQtN2HYGO" REXX Khk[9HQtN?>*hS2H

KD$Fb@7F$^9#

��	�����% - db2dclgn

k@8.Wm0i`O"G<?Y<9bNXj5l?=Nk@r8.9k3H

Khj""Wj1<7gs+/N=(rbak3H,G-^9#3lKhC

F""Wj1<7gsKJ1K^~G-kH_~_ SQL k@N=<9&U!

$krn.7^9# db2dclgn O"C/C++"Java"COBOL"FORTRAN NF@

lr5]<H7^9#

k@U!$kr8.9kKO" db2dclgn 3^sIr!NA0G~O7F/@

5$#

db2dclgn -d database-name -t table-name [options]

?H(P" SAMPLE G<?Y<9bN STAFF =Nk@r C @lGPOU

!$k staff.h K8.9kKO"!N3^sIr~O7^9#

db2dclgn -d sample -t staff -l C

8.5lk staff.h U!$kKOJ<,^^l^9#

struct
{

short id;
struct
{

short length;
char data[9];

} name;
short dept;
char job[5];
short years;
double salary;
double comm;

} staff;
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db2dclgn N\YKD$FO"3^sIrbq r2H7F/@5$#

= 4. [9HQtNk@

@l =<9&3<Ic

C/C++ EXEC SQL BEGIN DECLARE SECTION;
short dept=38, age=26;
double salary;
char CH;
char name1[9], NAME2[9];
/* C comment */
short nul_ind;

EXEC SQL END DECLARE SECTION;

Java // Note that Java host variable declarations follow
// normal Java variable declaration rules, and have
// no equivalent of a DECLARE SECTION

short dept=38, age=26;
double salary;
char CH;
String name1[9], NAME2[9];
/* Java comment */
short nul_ind;

COBOL EXEC SQL BEGIN DECLARE SECTION END-EXEC.
01 age PIC S9(4) COMP-5 VALUE 26.
01 DEPT PIC S9(9) COMP-5 VALUE 38.
01 salary PIC S9(6)V9(3) COMP-3.
01 CH PIC X(1).
01 name1 PIC X(8).
01 NAME2 PIC X(8).

* COBOL comment
01 nul-ind PIC S9(4) COMP-5.

EXEC SQL END DECLARE SECTION END-EXEC.

FORTRAN EXEC SQL BEGIN DECLARE SECTION
integer*2 age /26/
integer*4 dept /38/
real*8 salary
character ch
character*8 name1,NAME2

C FORTRAN comment
integer*2 nul_ind

EXEC SQL END DECLARE SECTION

= 5. [9HQtN2H

@l =<9&3<Ic

C/C++ EXEC SQL FETCH C1 INTO :cm;
printf( "Commission = %f¥n", cm );

JAVA (SQLJ) #SQL { FETCH :c1 INTO :cm };
System.out.println("Commission = " + cm);
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= 5. [9HQtN2H (3-)

@l =<9&3<Ic

COBOL EXEC SQL FETCH C1 INTO :cm END-EXEC
DISPLAY 'Commission = ' cm

FORTRAN EXEC SQL FETCH C1 INTO :cm
WRITE(*,*) 'Commission = ', cm

�������

Java J0N@lGn.5l?"Wj1<7gsO"LkMru1hk3H,G

-k[9HQtH81Qt HrX"U1k3HKhCF"LkMru1hk`

wr7F*/,W,"j^9# Java "Wj1<7gsO"[9HQtNMr

Java N���HfS7F"u1hC?M,LkM+I&+r=L7^9#81

QtO"G<?Y<9&^M<8c<H[9H&"Wj1<7gsKhj&Q

5l^9#7?,CF"81QtO"Wj1<7gsbGO[9HQtH7F

k@7F*/3H,,WG9#3N[9HQtO"SQL G<?N?$W

SMALLINT KP~7^9#

81QtO SQL 9F<HasHG[9HQtN>eKV+l"\,tH7F

3ms,U1il^9#9Z<9rQ$kH81QtH[9HQtr,1k3

H,G-^9,"3N9Z<9O,\GO"j^;s#?@7"[9HQtH

81QtNVK3s^rHQ7J$G/@5$#^?"*W7gsN

INDICATOR -<o<Ir[9HQtH=N81NVKV$F81QtrXj

9k3HbG-^9#

81QtO"5]<H5lF$k[9H@lG INDICATOR -<o<IrQ$

F81QtrHQ9k}!KD$F(7F$^9#

@l =<9&3<Ic

C/C++

EXEC SQL FETCH C1 INTO :cm INDICATOR :cmind;
if ( cmind < 0 )

printf( "Commission is NULL¥n" );

Java (SQLJ)

#SQL { FETCH :c1 INTO :cm };
if ( cm == null )

System.out.println( "Commission is NULL¥n" );

COBOL
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EXEC SQL FETCH C1 INTO :cm INDICATOR :cmind END-EXEC
IF cmind LESS THAN 0

DISPLAY 'Commission is NULL'

FORTRAN

EXEC SQL FETCH C1 INTO :cm INDICATOR :cmind
IF ( cmind .LT. 0 ) THEN

WRITE(*,*) 'Commission is NULL'
ENDIF

eNcG"cmind OiNM+I&+,!:5l^9#iNMGOJ$lg""

Wj1<7gsO cm NajMrHQ9k3H,G-^9#iNMNlg"h

jP5lkMO NULL G"cm OHQ5l^;s#3Nlg"G<?Y<9&

^M<8c<O[9HQtNMrQ97^;s#

m: G<?Y<9N=.Qia<?< DFT_SQLMATHWARN r ’YES’ K_

j7?lg" cmind NMO -2 KJk3H,"j^9#3lO";QW;

(i<N"k0r>A7??a"^?OkLtMr[9HQtKQ97h

&H7?~Ke"Ul,/-??aK" NULL KJC?3Hr(7F$^

9#

G<?&?$W, NULL rh}G-klg""Wj1<7gsO NULL 81

rXj7J1lPJj^;s#=&GJ$lgO"(i<,/89k3H,"

j^9# NULL 81rHQ7J$lg"SQLCODE -305 (SQLSTATE 22002)

,a5l^9#

SQLCA =$,ZjNFYpr(9lg"81QtNZjNF!:rT&3H

,G-^9#81Qt,5NMNlgO"ZjNF,Tol^9#

v TIME G<?&?$WNCNt,,ZjNFilkH"81MKOZjNF

il?G<?NCNt,,^^lk#

v >N9YFN9Hjs0NG<?&?$W (i<8&*V8'/H (LOB) r

|/) Nlg"81MOa5l?G<?NB]N95r=7^9#f<6<

jACl?$W (UDT) O"=liNp\?$WH18h&K7ol^9#

INSERT ^?O UPDATE 9F<HasHrh}fK"G<?Y<9&^M<

8c<O81Qtr!:7^9 (81Qt,"klg)#81Qt,iNMNl

g"G<?Y<9&^M<8c<O\8NsMr NULL K_j7^9 (NULL

,HQG-klg)#81Qt,<mJeNlg"G<?Y<9&^M<8c<

OX"U1il?[9HQtNMrHQ7^9#

[9HQtKdjvFilk]K9Hjs0sNM,djvFil?lg"

SQLCA =$N SQLWARN1 U#<kIK ’X’ ^?O ’W’ ,~lilklg,

"j^9#Lk*_d,ZjNFil?lgO"’N’ ,~j^9#
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<-NroN9YFK,g7?lgKN_"G<?Y<9&^M<8c<+i

’X’ NM,a5l^9#

v .g3<I&Z<8\3,"G<?Y<9N3<I&Z<8+i"Wj1<

7gsN3<I&Z<8K8z9Hjs0&G<?rQ97FG<?N95

,QoklgKTolk

v +<=k,VmC/=5lF$k

v 81Qt,"Wj1<7gsKhjXj5lF$k

81QtKa5lkMO""Wj1<7gsN3<I&Z<8GN8z9Hj

s0N95KJj^9#

=lJ0NlgGG<?ZjNF,TolkH" (NULL *_dNZjNFH

OPH*K) G<?Y<9&^M<8c<O,: ’W’ ra7^9#3Nlg"

G<?Y<9&^M<8c<O"*rj9H`\N3<I&Z<8 ("Wj1

<7gsN3<I&Z<8G"l"G<?Y<9N3<I&Z<8G"l""

k$O?bJ$lgG"l) K"kkL8z9Hjs0N95rX981Qt

NMr"Wj1<7gsKa7^9#\YKD$FO"SQL rbq r2H7

F/@5$#

�����-�

DB2 =NFsKO"sNn.~K SQL G<?&?$W ,U?5l^9#s

KG<?&?$WrdjvFk}!KD$FO" SQL rbq N CREATE

TABLE 9F<HasHr2H7F/@5$#G<?Y<9&^M<8c<

O"J<NsG<?&?$Wr5]<H7F$^9#

SMALLINT
16 SCHNdfU-0t#

INTEGER
32 SCHNdfU-0t#3N?$WN1AlH7F INT rHQG

-^9#

BIGINT
64 SCHNdfU-0t#

DOUBLE
\:Yb0.t@# DOUBLE PRECISION *hS FLOAT(n) (n O

24 hjg-$) O3N?$WN1AlG9#

REAL 1:Yb0.t@ FLOAT(n) (n O 24 hj.5$) O3N?$WN1

AlG9#
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DECIMAL
QC/ 10 Jt#3N?$WN1AlH7F DEC"NUMERIC"*h

S NUM rHQG-^9#

CHAR 1A254 P$HN95NGj98z9Hjs0#3N?$WN1AlH

7F CHARACTER rHQG-^9#

VARCHAR
1 P$H+i 32672 P$HN95NDQ98z9Hjs0#3N?$

WN1AlH7F CHARACTER VARYING *hS CHAR VARYING
rHQG-^9#

LONG VARCHAR
1 P$H+i 32 700 P$HN95Nms0DQ98z9Hjs0

CLOB 1 P$H+i 2 .,P$HN95Ni<8&*V8'/HDQ98z

9Hjs0

BLOB 1 P$H+i 2 .,P$HN95Ni<8&*V8'/HDQ9 2 J

9Hjs0

DATE ?$`&9?sWr=995 10 P$HN8z9Hjs0

TIME ?$`r=995 8 P$HN8z9Hjs0

TIMESTAMP
?$`&9?sWr=995 26 P$HN8z9Hjs0

J<NG<?&?$WO" 2 P$H8z;CH (DBCS) *hSH% UNIX 3

<I (EUC) 8zD-G7+HQG-^;s#

GRAPHIC
95 1A127 N 2 P$H8zNi<8&*V8'/HGj90iU#

C/&9Hjs0

VARGRAPHIC
95 1A16336 N 2 P$H8zNGj90iU#C/&9Hjs0

LONG VARGRAPHIC
95 1A16 350 N 2 P$H8zNms0DQ90iU#C/&9Hj

s0

DBCLOB
95 1A1 073 741 823 N 2 P$H8zNi<8&*V8'/HDQ

90iU#C/&9Hjs0
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m:

1. 5]<H5lF$k9YFNG<?&?$WK"NOT NULL 0-rXjG

-^9#3lOLN?$WH7F7ol^9#

2. e-Nl"NG<?&?$WO"f<6<jACl?$W (UDT) rjA9

k3HKhjH%9k3H,G-^9# UDT O"H_~_ SQL ?$WN

1 DN==rHQ9k"LDNG<?&?$WG9#

5]<H5lk[9H@lNG<?&?$WO"G<?Y<9&^M<8c<

NG<?&?$WNg?tKP~7F$^9#[9HQtk@KO"3liN

[9H@lNG<?&?$W@1,HQG-^9#Wj3sQ$i<O"[9

HQtk@r!P9kH",ZJ SQL G<?&?$WNMr=L7^9#G

<?Y<9&^M<8c<O3NMrHQ7F""Wj1<7gsHNVGd

jhj9kG<?rQ97^9#

G<?Y<9&^M<8c<,[JkG<?&?$WVNfSHdjvFrI

Nh&Kh}9k+r}r9k3HO""Wj1<7gs&Wm0i^<KH

CFEWG9#D^j"G<?Y<9&^M<8c<, 2 DN SQL sG<

?&?$WH 2 DN[9H@lG<?&?$W ("k$O=N$:l+) Gh

}rTCF$kH7Fb"G<?&?$WOdjvF*hSfSN`nfO_

$K_9-r}?J1lPJj^;s#

G<?&?$WN_9-KX9klL*J ,'HO"5]<H5lk[9H@

lNtMG<?&?$WO9YFG<?Y<9&^M<8c<NtMG<?&

?$WHfS7FdjvFk3H,G-"[9H@lN8z?$WO9YFG

<?Y<9&^M<8c<N8z?$WH_9-,"kH$&3HG9#tM

?$WKO8z?$WHN_9-,"j^;s#?@7"3NlL*J,'K

O"i<8&*V8'/HGNh}~K]5lkC'*hS)BKpE$?c

0b"j^9#

SQL 9F<HasHbG"lP"DB2 GO_9-N"kG<?&?$WI&

7GNQ9,D=G9#?H(P"J<N SELECT 9F<HasHGO"

SALARY H BONUS O DECIMAL sG9,"F>HwNgWYk[O

DOUBLE G<?H7Fa5l^9#

SELECT EMPNO, DOUBLE(SALARY+BONUS) FROM EMPLOYEE

e-N9F<HasHNBTGO" DECIMAL H DOUBLE NG<?&?$

WVGQ9,Tolk3HKm\7F/@5$#hLK=(5lkHqkLr

bCHI_d9/9kKO"!N SELECT 9F<HasHrHQ9k3H,

G-^9#

SELECT EMPNO, DIGIT(SALARY+BONUS) FROM EMPLOYEE
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"Wj1<7gsbGG<?rQ99kKO"3NQ9r5]<H9k=N>

Nk<As"/i9"H_~_?$W"^?O API ,"k+3sQ$i<N

Ys@<K*d$go;/@5$#

8zG<?&?$WKO8zQ9,,WJlgb"j^9#"Wj1<7gs

N3<I&Z<8,G<?Y<9N3<I&Z<8H[JklgO" 546Z<

8NX[Jk3<I&Z<8VGNQ9Yr2H7F/@5$#

5]<H5lk SQL G<?&?$WNj9HH"=lKP~9k[9H@l

G<?&?$WKD$FO"J<r2H7F/@5$#

v C/C++ Nlg"671Z<8NXC *hS C++ GN5]<H5lF$k SQL

G<?&?$WY

v Java Nlg"684Z<8NXJava G5]<H5lF$k SQL G<?&?$

WY

v COBOL Nlg"747Z<8NXCOBOL G5]<H5lk SQL G<?&?

$WY

v FORTRAN Nlg"765Z<8NXFORTRAN G5]<H5lF$k SQL

G<?&?$WY

v REXX Nlg"782Z<8NXREXX G5]<H5lF$k SQL G<?&

?$WY

SQL G<?&?$W"djvFHfSN,'"*hSG<?Q9HQ9(i<

N\YKD$FO" SQL rbq r2H7F/@5$#

STATIC ����%���������

!N3<I&;0asHO" 78Z<8NXC Nc: STATIC.SQCYGs2? C

P<8gsN STATIC 5sWk&Wm0i`KP~9k;0asHXN$5r

(7F$^9#3liN;0asHO"LkD=JG<?sGN81QtN$

sWjasF<7gsr(7F$^9#3NcGO"STATIC Wm0i`OL

Ns WORKDEPT r*r9k?aKH%5l^9#3NsKOLkMrHQ9k

3H,G-^9#81QtO"HQ0K[9HQtH7Fk@7F*+J1l

PJj^;s#

...

EXEC SQL BEGIN DECLARE SECTION;
char wd[3];
short wd_ind;
char firstname[13];

...

EXEC SQL END DECLARE SECTION;
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...

/* CONNECT TO SAMPLE DATABASE */...

EXEC SQL SELECT FIRSTNME, WORKDEPT INTO :firstname, :wd:wdind
FROM EMPLOYEE
WHERE LASTNAME = 'JOHNSON';...

3�0���	�������

SQL GO""Wj1<7gs,TN;CHrhjP93H,G-kh&K9k

?a"+<=k H$&j!rQ$^9#

+<=kN50r}r7d9/9k?aK"G<?Y<9&^M<8c<,k

L= rn.7"=3K SELECT 9F<HasHrBT7F!w5l?9YF

NTr]}9klgrM(F_F/@5$#+<=krQ$FkL=N=_T

r1L7FX(9k3HKhj"=N=+iNTr"Wj1<7gsGHQG

-kh&K7^9#+<=krHQ9kH""Wj1<7gsOkL=+iF

Trg!hjP93H,G-"G**KOG<?N*ojuV"9JoA NOT

FOUND uV"SQLCODE +100 (SQLSTATE 02000) KJj^9# SELECT 9

F<HasHrBT7?kLhjP5l?TN;CHO"0"1"^?O=lJ

eNTG=.5l^9#3lO5wror~?9TtKhCFh^j^9#

+<=kh}K,WJjgOJ<NH*jG9#

1. DECLARE CURSOR 9F<HasHrQ$F+<=krXj9k#

2. OPEN 9F<HasHrQ$FHqrBT7"kL=rn.9k#

3. FETCH 9F<HasHrQ$FTrlYK 1 T:DhjP9#

4. DELETE ^?O UPDATE 9F<HasHrQ$FTrh}9k (,WJl

g)#

5. CLOSE 9F<HasHrQ$FTr*;9k#

"Wj1<7gsO1~K#tN+<=krHQ9k3H,G-^9#F+<

=kKO DECLARE CURSOR"OPEN"CLOSE"*hS FETCH 9F<Has

HN;CH,,WG9#

"Wj1<7gs,l"NTr*r7"+<=krQ$FlYK 1 T:Dh}

9k}!NcKD$FO" 96Z<8NXc: +<=k&Wm0i`Yr2H7

F/@5$#
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3�0������

DECLARE CURSOR 9F<HasHO+<=krjA"?>7" SELECT 9

F<HasHrQ$FhjP7?TN;CHr1L7^9#

"Wj1<7gsO+<=kK>0rdjvF^9#3N>0O"=NeK3

/ OPEN"FETCH"*hS CLOSE 9F<HasHG2H5l^9#HqH

O"$UN-zJ*r9F<HasHG9#

+<=k&9F<HasHNk@O"E* SELECT 9F<HasHKX"9

k DECLARE 9F<HasHr(7F$^9#

@l =<9&3<Ic

C/C++

EXEC SQL DECLARE C1 CURSOR FOR
SELECT PNAME, DEPT FROM STAFF
WHERE JOB=:host_var;

Java (SQLJ)

#sql iterator cursor1(host_var data type);
#sql cursor1 = { SELECT PNAME, DEPT FROM STAFF

WHERE JOB=:host_var };

COBOL

EXEC SQL DECLARE C1 CURSOR FOR
SELECT NAME, DEPT FROM STAFF

WHERE JOB=:host-var END-EXEC.

FORTRAN

EXEC SQL DECLARE C1 CURSOR FOR
+ SELECT NAME, DEPT FROM STAFF
+ WHERE JOB=:host_var

m: DECLARE 9F<HasHNLVO+3G9,"GiKHQ9k+<=k

NLVhjbeKV/,W,"j^9#

3�0�
��������������

COMMIT ^?O ROLLBACK `nN+<=kN"/7gsO"+<=k,I

Nh&KjA5lF$k+KhCF[Jj^9#

��� ��3�0�

+<=k,I_hjlQG"kH=L5l"+D?|D=I_hj,%lYk

rHQ9klg"nH1LK,WJ79F`=eK?|D=I_hjmC/O
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M3H7F8ail]}5l^9#=N?a""Wj1<7gsOI_hjl

Q+<=kNlgGbj|*K COMMIT 9F<HasHr/T9k3H,E

WG9#

WITH HOLD �����
"Wj1<7gs, COMMIT 9F<HasHr/T7F"knH1Lr0;

9kH"9YFN*<Ws&+<=k (WITH HOLD *W7gsrHQ7Fk

@5lkbNr|/) O"G<?Y<9&^M<8c<Khj+0*K/m<

:5l^9#

WITH HOLD Gk@5l?+<=kO"#tNnH1LVG"/;99kj=

<9r]}7^9#+<=kr WITH HOLD Gk@7?lgNFAO"nH

1L,INh&K*;9k+KhCFh^j^9#

nH1L, COMMIT 9F<HasHG*;9klg" WITH HOLD GjA

5l?*<Ws&+<=kO OPEN N^^G9#+<=kOkL=N!N@

}TN0KV+l^9#5iK"WITH HOLD GjA5l? OPEN +<=k

r2H9k`wQ_N9F<HasHb]85l^9# COMMIT N>0K"

k"CjN+<=kKX"9k FETCH *hS CLOSE Wa@1,-zG9#

UPDATE WHERE CURRENT OF *hS DELETE WHERE CURRENT OF 9

F<HasHO"18nH1LbGhjP5l?TNlgKBj-zG9#n

H1LfKQC1<8,FP$sI5lkH"]15l?+<=kO9YF/

m<:7^9#

nH1L, ROLLBACK 9F<HasHG*;9klg"*<Ws&+<=k

O9YF/m<:5l"nH1LNVKM@7?mC/O9YFr|5l"=

NnH1LGNh}KM89k`wQ_9F<HasHO9YFCn5l^

9#

?H(P"TEMPL =K 1000 `\,~CF*j"9YFN>HwNk?sr

979kH7^9# 100 T979k?SK COMMIT 9F<HasHr/T

9kh&K7^9#

1. WITH HOLD *W7gsrQ$F+<=krk@9k#

EXEC SQL DECLARE EMPLUPDT CURSOR WITH HOLD FOR
SELECT EMPNO, LASTNAME, PHONENO, JOBCODE, SALARY
FROM TEMPL FOR UPDATE OF SALARY

2. +<=kr*<Ws7"lYK 1 T:DkL=+iG<?rhjP9#

EXEC SQL OPEN EMPLUPDT
.
.
.
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EXEC SQL FETCH EMPLUPDT
INTO :upd_emp, :upd_lname, :upd_tele, :upd_jobcd, :upd_wage,

3. Tr97^?Oo|9klgO" WHERE CURRENT OF *W7gsrQ

$F UPDATE ^?O DELETE 9F<HasHrHQ9k#?H(P"=

_Tr979kKO"Wm0i`OJ<Nh&K9k3H,G-^9#

EXEC SQL UPDATE TEMPL SET SALARY = :newsalary
WHERE CURRENT OF EMPLUPDT

4. COMMIT r/T7?e"LNTr979k0K FETCH r/T7J1lP

JiJ$#

"Wj1<7gsK SQLCODE -501 (SQLSTATE 24501) r!P7"h}9k

3<IrH_~`h&K7F/@5$#3NajMO""Wj1<7gs,!

N$:l+G"klgK" FETCH ^?O CLOSE 9F<HasHGa5lk

3H,"j^9#

v WITH HOLD k@5l?+<=krHQ7F$klg

v 2 DJeNnH1LrBT7"+D WITH HOLD +<=k,nH1LN-

&r[(F*<Ws7F$klg

"Wj1<7gs,"k=rCn7??aK"=N=KM87F$kQC1<

8,5zKJkH"=NQC1<8O0*KFP$sI5l^9#3Nh&J

lg"G<?Y<9&^M<8c<,+<=kr/m<:9k?a" FETCH

^?O CLOSE 9F<HasHK SQLCODE -501 (SQLSTATE 24501) ,a5

l^9#3&7?u7G SQLCODE -501 (SQLSTATE 24501) rh}9k}!

O"+<=k+iTrhjP7?$+I&+KhCFh^j^9#

v +<=k+iTrhjP7?$lgO"+<=kr*<Ws7F+i"

FETCH 9F<HasHrBT7^9#?@7"OPEN 9F<HasHKh

CF+<=kN+OLV,\09kNGmU7F/@5$# COMMIT

WORK 9F<HasHG]15lF$?>0NLVO:ol^9#

v +<=k+iTrhjP93Hr>^J$lgO"+<=kKP7FbOd

IsJ SQL Wab/T7^;s#

WITH RELEASE �����: "Wj1<7gs, WITH RELEASE *W7

gsrHCF+<=kr/m<:9kH" DB2 O+<=k,]}7F$kI

_hjmC/r9YFr|7h&H7^9#=&9kH"+<=kOq-~_

mC/7+]}G-J/Jj^9#"Wj1<7gs, RELEASE *W7gs

rHoJ$G+<=kr/m<:9kH"nH1LN0;~KI_hj*hS

q-~_mC/Or|5l^9#
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�: 3�0������%

J<N5sWk&Wm0i`O"+<=krjA7FHQ9k SQL 9F<H

asHr(7F$^9#+<=kOE* SQL rQ$Fh}5l^9#3N5

sWkO"J<NWm0i_s0@lG~jD=G9#

C cursor.sqc

Java Cursor.sqlj

COBOL cursor.sqb

REXX @lO"E* SQL r5]<H7J$?a"5sWkO"j^;s#0

*K+<=krh}9k REXX NcKD$FO" 146Z<8NXc: 0*

SQL Wm0i`Yr2H7F/@5$#

3�0������%�������

1. +<=krk@9k# DECLARE CURSOR 9F<HasHO+<=k c1

rHqKX"U1^9#HqO""Wj1<7gs, FETCH 9F<Ha

sHrQ$FhjP9Tr1L7^9# staff N job U#<kIO"kL

=KXj5lF$J/Fb97D=H7FjA5l^9#

2. +<=kr*<Ws9k#+<=k c1 ,*<Ws9kH"G<?Y<9&

^M<8c<OHqrBT7"kL=rn.7^9#+<=kOh 1 T\

hj0K V+l^9#

3. TrhjP9# FETCH 9F<HasHO+<=kr!NTKV-"=N

TNbFr[9HQtK\07^9#3NT,=_ TKJj^9#

4. +<=kr/m<:9k# CLOSE 9F<HasHr/T9kH"+<=

kKX"7?j=<9,r|5l^9#?@7"+<=kOFY*<Ws9

k3H,G-^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i_s0@l

Khj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java 9YFN SQL (i<O SQLException H7F9m<5l""

Wj1<7gsN catch VmC/Gh}5l^9#
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COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

FORTRAN CHECKERR O util.f U!$kK"k5Vk<AsG9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#

h4O E* SQL Wm0i`Nn. 97



C ��: CURSOR.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[])
{

EXEC SQL BEGIN DECLARE SECTION;
char pname[10];
short dept;
char userid[9];
char passwd[19];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: CURSOR ¥n" );
if (argc == 1)
{

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3)
{

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else
{

printf ("¥nUSAGE: cursor [userid passwd]¥n¥n");
return 1;

} /* endif */

EXEC SQL DECLARE c1 CURSOR FOR �1�
SELECT name, dept FROM staff WHERE job='Mgr'
FOR UPDATE OF job;

EXEC SQL OPEN c1; �2�
EMB_SQL_CHECK("OPEN CURSOR");
do
{

EXEC SQL FETCH c1 INTO :pname, :dept; �3�
if (SQLCODE != 0) break;
printf( "%-10.10s in dept. %2d will be demoted to Clerk¥n",

pname, dept );
} while ( 1 );
EXEC SQL CLOSE c1; �4�
EMB_SQL_CHECK("CLOSE CURSOR");
EXEC SQL ROLLBACK;
EMB_SQL_CHECK("ROLLBACK");
printf( "¥nOn second thought -- changes rolled back.¥n" );
EXEC SQL CONNECT RESET;
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EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : CURSOR.SQC */
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Java ��: Cursor.sqlj

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;
#sql iterator CursorByName(String name, short dept) ;
#sql iterator CursorByPos(String, short ) ;
class Cursor
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();
}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println (" Java Cursor Sample");
String url = "jdbc:db2:sample"; // URL is jdbc:db2:dbname
Connection con = null;
// Set the connection
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception("¥nUsage: java Cursor [username password]¥n");
}
// Set the default context
DefaultContext ctx = new DefaultContext(con);
DefaultContext.setDefaultContext(ctx);
// Enable transactions
con.setAutoCommit(false);
// Using cursors
try
{ CursorByName cursorByName;

CursorByPos cursorByPos;
String name = null;
short dept=0;
// Using the JDBC ResultSet cursor method
System.out.println("¥nUsing the JDBC ResultSet cursor method");
System.out.println(" with a 'bind by name' cursor ...¥n");
#sql cursorByName = {

SELECT name, dept FROM staff WHERE job='Mgr' }; �1�
while (cursorByName.next()) �2�
{ name = cursorByName.name(); �3�
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dept = cursorByName.dept();
System.out.print (" name= " + name);
System.out.print (" dept= " + dept);
System.out.print ("¥n");

}
cursorByName.close(); �4�
// Using the SQLJ iterator cursor method
System.out.println("¥nUsing the SQLJ iterator cursor method");
System.out.println(" with a 'bind by position' cursor ...¥n");
#sql cursorByPos = {

SELECT name, dept FROM staff WHERE job='Mgr' }; �1� �2�
while (true)
{ #sql { FETCH :cursorByPos INTO :name, :dept }; �3�

if (cursorByPos.endFetch()) break;
System.out.print (" name= " + name);
System.out.print (" dept= " + dept);
System.out.print ("¥n");

}
cursorByPos.close(); �4�

}
catch( Exception e )
{ throw e;
}
finally
{ // Rollback the transaction

System.out.println("¥nRollback the transaction...");
#sql { ROLLBACK };
System.out.println("Rollback done.");

}
}
catch( Exception e )
{ System.out.println (e);
}

}
}
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COBOL ��: CURSOR.SQB

Identification Division.
Program-ID. "cursor".
Data Division.
Working-Storage Section.

copy "sqlenv.cbl".
copy "sql.cbl".
copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC.

01 pname pic x(10).
77 dept pic s9(4) comp-5.
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: CURSOR".
display "Enter your user id (default none): "

with no advancing.
accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL DECLARE c1 CURSOR FOR �1�

SELECT name, dept FROM staff
WHERE job='Mgr'
FOR UPDATE OF job END-EXEC.

EXEC SQL OPEN c1 END-EXEC. �2�
move "OPEN CURSOR" to errloc.
call "checkerr" using SQLCA errloc.
perform Fetch-Loop thru End-Fetch-Loop

until SQLCODE not equal 0.
EXEC SQL CLOSE c1 END-EXEC. �4�
move "CLOSE CURSOR" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL ROLLBACK END-EXEC.
move "ROLLBACK" to errloc.
call "checkerr" using SQLCA errloc.
DISPLAY "On second thought -- changes rolled back.".
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
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call "checkerr" using SQLCA errloc.
End-Main.

go to End-Prog.
Fetch-Loop Section.

EXEC SQL FETCH c1 INTO :PNAME, :DEPT END-EXEC. �3�
if SQLCODE not equal 0

go to End-Fetch-Loop.
display pname, " in dept. ", dept,

" will be demoted to Clerk".
End-Fetch-Loop. exit.
End-Prog.

stop run.
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������������

+<=kKhCF2H5l?TO"977?jo|7?jG-^9#97D=

JTNlg"+<=kKP~9kHqOI_hjlQG"CFOJj^;s#

Hq,97D=^?Oo|D=KJkroKD$FO" SQL rbq Nb@r

2H7F/@5$#

�����������

+<=krQ$F97rT&?aKO" UPDATE 9F<HasHG WHERE

CURRENT OF 8arHQ7F/@5$#kL=Nsr977?$79F`r

(9KO"FOR UPDATE 8arHQ7^9# FOR UPDATE GNsNXjO

4tr*r7J/Fbh$?a"+<=kG@NK!w5lJ$sGb979

k3H,G-^9# FOR UPDATE 8ars>rHo:KXj9kH"=Nf

N9YFNsd"0tG4*r5l?GiN FROM 8aG1L5l?k@O

97D=G"kH_J5l^9# FOR UPDATE 8aGO",WJeNsrX

j7J$G/@5$# FOR UPDATE 8aN>,JsK>0rU1kH"

DB2 ,G<?K"/;99k=(rc<5;klgb"j^9#

�����������

+<=krQ$?o|O"DELETE 9F<HasHG WHERE CURRENT OF

8arHQ7FT$^9#lLK"FOR UPDATE 8aO+<=kN=_TN

o|KO,W"j^;s# SAA1 K_j5l? LANGLEVEL GWj3sQ$

k5l" BLOCKING ALL GP$sI5l?"Wj1<7gsbN SELECT

9F<HasH^?O DELETE 9F<HasHN$:l+KP7F0* SQL

(0* SQL KD$FO"139Z<8NXh5O 0* SQL Wm0i`Nn.Y

r2H) rHC?lg@1Oc0G9#3Nlg"SELECT 9F<HasHG

FOR UPDATE 8arXj9k,W,"j^9#Wj3sQ$i<&*W7g

sN\YKD$FO" 3^sIrbq r2H7F/@5$#

DELETE 9F<HasHrHQ9kH"+<=kG2H5lkTro|9k3

H,G-^9#3NH-"+<=kO!N TN0KV+l?^^KJk?a"

+<=kKP7F WHERE CURRENT OF `nr5iKBT9k0K"

FETCH 9F<HasHr/T9k,W,"j^9#

3�0���-�

+<=kOJ<N 3 o`K,`5l^9#

I_hjlQ

3N+<=kNTOI_hjlQG"979k3HOG-^;s#I_

hjlQ+<=kO""Wj1<7gs,G<?rI_hklgK@1
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HQ5l"G<?N$5KOHQ5l^;s#+<=kO"I_hjl

QN*r9F<HasHKpE$F$klgKBj"I_hjlQH_

J5l^9#97D=GJ$kL=rjA9k*r9F<HasHKD

$FO" 104Z<8NX!w5l?G<?N97YGb@7?,'r2

H7F/@5$#

I_hjlQ+<=kKOQU)<^s9eNx@b"j^9#I_h

jlQ+<=kN\YKD$FO" I}Njz-: $sWjasF<

7gs r2H7F/@5$#

97D=

3N+<=kNTO979k3H,G-^9#"Wj1<7gs,+<

=kNTNhjP7K<CFG<?r$59klgK"97D=+<=

krHQ7^9#Xj7?HqO"=^?Ok@r 1 D@12H9k

3H,G-^9#^?"HqKO FOR UPDATE 8arH_~sG"

975lk=l>lNsK>0rU1k,W,"j^9 (LANGLEVEL

MIA Wj3sQ$k&*W7gsrHQ7J$lg)#

$Nj jA^?O8.+iO+<=k,97D=+I_hjlQ+r=L9k

3H,G-^;s#3&7?u7O"\hJiI_hjlQNO:N+

<=k,0* SQL 9F<HasHKhCFQ95lklgK88^

9#

$Nj+<=kO"Wj3sQ$k~^?OP$sI~K BLOCKING

ALL *W7gs,Xj5lkHI_hjlQH_J5l^9#=&G

J$lgO"97D=H_J5l^9#

m: 0*Kh}5lk+<=kOoK$NjG9#

+<=k,I_hjlQ+97D=+$Nj+r=L9k?aNp`r(7?

4j9HKD$FO" SQL rbq r2H7F/@5$#

�: OPENFTCH ����%

3NcGO"+<=krHQ7F=+i*r7"+<=kr*<Ws7"=N

=+iTrhjP7^9#=7F"hjP7?=l>lNTKP7F"o|9

Y-+979Y-+r (1cJp`KpE$F) =L7^9#3N5sWk

O"J<NWm0i_s0@lG~jD=G9#

C openftch.sqc

Java Openftch.sqlj *hS OpF_Curs.sqlj

COBOL openftch.sqb

REXX @lOE* SQL r5]<H7J$?a"5sWkO"j^;s#
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OPENFTCH ����%�������

1. +<=krk@9k# DECLARE CURSOR 9F<HasHO+<=k c1

rHqKX"U1^9#HqO""Wj1<7gs, FETCH 9F<Ha

sHrQ$FhjP9Tr1L7^9# staff N job U#<kIO"kL

=KXj5lF$J/Fb97D=H7FjA5l^9#

2. +<=kr*<Ws9k#+<=k c1 ,*<Ws9kH"G<?Y<9&

^M<8c<OHqrBT7"kL=rn.7^9#+<=kOh 1 T\

hj0K V+l^9#

3. TrhjP9# FETCH 9F<HasHO+<=kr!NTKV-"=N

TNbFr[9HQtK\07^9#3NT,=_ TKJj^9#

4. =_Tr97^?Oo|9k#=_T,975lk+o|5l^9#97+

o|+O" FETCH 9F<HasHGa5lk dept NMKhCFh^j^

9#

UPDATE 9F<HasHO=_TNLVrQ97J$?a"+<=kNL

VO3NT+iQoj^;s#

l}"DELETE 9F<HasHrQ$kH"=_ TOo|5lk?a"u

7OQ=7^9#3lO"!N TN0KV+lk3HH18G"j"IC

N WHERE CURRENT OF `n,BT5lk0K FETCH 9F<HasH

r/T9k,W,"j^9#

5. +<=kr/m<:9k# CLOSE 9F<HasHr/T9kH"+<=

kKX"7?j=<9,r|5l^9#?@7"+<=kOFY*<Ws9

k3H,G-^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i_s0@l

Khj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java 9YFN SQL (i<O SQLException H7F9m<5l""

Wj1<7gsN catch VmC/Gh}5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: OPENFTCH.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[])
{

EXEC SQL BEGIN DECLARE SECTION;
char pname[10];
short dept;
char userid[9];
char passwd[19];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: OPENFTCH¥n" );
if (argc == 1)
{

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else if (argc == 3)
{

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else
{

printf ("¥nUSAGE: openftch [userid passwd]¥n¥n");
return 1;

} /* endif */

EXEC SQL DECLARE c1 CURSOR FOR �1�
SELECT name, dept FROM staff WHERE job='Mgr'
FOR UPDATE OF job;

EXEC SQL OPEN c1; �2�
EMB_SQL_CHECK("OPEN CURSOR");
do
{

EXEC SQL FETCH c1 INTO :pname, :dept; �3�
if (SQLCODE != 0) break;
if (dept > 40)
{

printf( "%-10.10s in dept. %2d will be demoted to Clerk¥n",
pname, dept );

EXEC SQL UPDATE staff SET job = 'Clerk' �4�
WHERE CURRENT OF c1;

EMB_SQL_CHECK("UPDATE STAFF");
}
else
{

printf ("%-10.10s in dept. %2d will be DELETED!¥n",
pname, dept);
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EXEC SQL DELETE FROM staff WHERE CURRENT OF c1;
EMB_SQL_CHECK("DELETE");

} /* endif */
} while ( 1 );
EXEC SQL CLOSE c1; �5�
EMB_SQL_CHECK("CLOSE CURSOR");
EXEC SQL ROLLBACK;
EMB_SQL_CHECK("ROLLBACK");
printf( "¥nOn second thought -- changes rolled back.¥n" );
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : OPENFTCH.SQC */
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Java ��: Openftch.sqlj
OpF_Curs.sqlj

// PURPOSE : This file, named OpF_Curs.sqlj, contains the definition
// of the class OpF_Curs used in the sample program Openftch.
import sqlj.runtime.ForUpdate;
#sql public iterator OpF_Curs implements ForUpdate (String, short);

Openftch.sqlj

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;
class Openftch
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();
}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println (" Java Openftch Sample");
String url = "jdbc:db2:sample"; // URL is jdbc:db2:dbname
Connection con = null;
// Set the connection
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception(

"¥nUsage: java Openftch [username password]¥n");
} // if - else if - else
// Set the default context
DefaultContext ctx = new DefaultContext(con);
DefaultContext.setDefaultContext(ctx);
// Enable transactions
con.setAutoCommit(false);
// Executing SQLJ positioned update/delete statements.
try
{ OpF_Curs forUpdateCursor;

String name = null;
short dept=0;
#sql forUpdateCursor =
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{ SELECT name, dept
FROM staff
WHERE job='Mgr'

}; // #sql �1��2�
while (true)
{ #sql

{ FETCH :forUpdateCursor
INTO :name, :dept

}; // #sql �3�
if (forUpdateCursor.endFetch()) break;
if (dept > 40)
{ System.out.println (

name + " in dept. "
+ dept + " will be demoted to Clerk");

#sql
{ UPDATE staff SET job = 'Clerk'

WHERE CURRENT OF :forUpdateCursor
}; // #sql �4�

}
else
{ System.out.println (

name + " in dept. " + dept
+ " will be DELETED!");

#sql
{ DELETE FROM staff

WHERE CURRENT OF :forUpdateCursor
}; // #sql

} // if - else
}
forUpdateCursor.close(); �5�

}
catch( Exception e )
{ throw e;
}
finally
{ // Rollback the transaction

System.out.println("¥nRollback the transaction...");
#sql { ROLLBACK };
System.out.println("Rollback done.");

} // try - catch - finally
}
catch( Exception e )
{ System.out.println (e);
} // try - catch

} // main
} // class Openftch
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COBOL ��: OPENFTCH.SQB

Identification Division.
Program-ID. "openftch".
Data Division.
Working-Storage Section.

copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC.

01 pname pic x(10).
01 dept pic s9(4) comp-5.
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: OPENFTCH".
* Get database connection information.

display "Enter your user id (default none): "
with no advancing.

accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL DECLARE c1 CURSOR FOR �1�

SELECT name, dept FROM staff
WHERE job='Mgr'
FOR UPDATE OF job END-EXEC.

EXEC SQL OPEN c1 END-EXEC �2�
move "OPEN" to errloc.
call "checkerr" using SQLCA errloc.

* call the FETCH and UPDATE/DELETE loop.
perform Fetch-Loop thru End-Fetch-Loop

until SQLCODE not equal 0.
EXEC SQL CLOSE c1 END-EXEC. �5�
move "CLOSE" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL ROLLBACK END-EXEC.
move "ROLLBACK" to errloc.
call "checkerr" using SQLCA errloc.
display "On second thought -- changes rolled back.".
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
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call "checkerr" using SQLCA errloc.
End-Main.

go to End-Prog.
Fetch-Loop Section.

EXEC SQL FETCH c1 INTO :pname, :dept END-EXEC. �3�
if SQLCODE not equal 0

go to End-Fetch-Loop.
if dept greater than 40

go to Update-Staff.
Delete-Staff.

display pname, " in dept. ", dept,
" will be DELETED!".

EXEC SQL DELETE FROM staff WHERE CURRENT OF c1 END-EXEC.
move "DELETE" to errloc.
call "checkerr" using SQLCA errloc.
go to End-Fetch-Loop.

Update-Staff.
display pname, " in dept. ", dept,

" will be demoted to Clerk".
EXEC SQL UPDATE staff SET job = 'Clerk' �4�

WHERE CURRENT OF c1 END-EXEC.
move "UPDATE" to errloc.
call "checkerr" using SQLCA errloc.

End-Fetch-Loop. exit.
End-Prog.

stop run.
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3NaGO"bYJ9/m<k;!KX9kJ<NHTC/KD$Fb@7^

9#

v 9GK!wQ_G<?N9/m<k

v G<?N3T<r]}9k}!

v G<?r 2 Y!w9k}!

v =NvxNLVNN)

v J0K!w5l?G<?N97

�����������	����

"Wj1<7gs,G<?Y<9+iG<?r!w9kH-" FETCH 9F<

HasHrH&HG<?r<}X9/m<k9k3H,G-^9#7+7"G

<?Y<9&^M<8c<NH_~_ SQL 9F<HasHKOG<?re}

X9/m<k9k!= (e} FETCH !=Kjv) ,"j^;s#l}"DB2

CLI H Java GOI_hjlQN9/m<kD=+<=kKhke} FETCH

!=r5]<H7F$^9#9/m<kD=+<=kKX9k\YKD$F

O" 3<k&lYk&$s?<U'<9Njz-*hSrbq *hS 687Z

<8NXJava "Wj1<7gs*hS"WlCHNn.Yr2H7F/@5

$#H_~_ SQL "Wj1<7gsNlg"9GK!w5l?G<?r9/

m<k9kKOJ<N;!rH&3H,G-^9#

1. hjP5l?G<?N3T<r]I7F*-"?i+NWm0i`;!rQ

$F=lr9/m<k9k}!#

2. SQL rQ$F (lL*KO 2 V\N SELECT 9F<HasHrHQ7F)

G<?rFS!w9k}!#

3liN*W7gsKD$F"J<NaG\7/b@7^9#

v G<?N3T<r]}9k}!

v G<?r 2 Y!w9k}!

�����4���	����

"Wj1<7gsO"hjP5l?G<?r>[-1hK]I9k3H,G-

^9#=NG<?,>[-1hK~j-iJ$lg""Wj1<7gsO=N

G<?rl~U!$kKq-~`3H,G-^9#3N}!Nx@O"G<?

Y<9bNG<?,His6/7gsKhkl~*JQ9ru1?lgG5(

b"f<6<O"hjP5l?G<?H^C?/18bNr"e}9/m<k

KhCFoK+k3H,G-kH$&@G9#

?|D=I_hjN,%lYkrHQ9kH"+<=kr/m<:7?j*<

Ws9k3HKhj"His6/7gs+i!w7?G<?rb&lY!w9
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k3H,G-^9#!wkLNG<?O">N"Wj1<7gsKhj975

lk3HO"j^;s#G<?N97}!O",%lYk*hSmC/Khj

8&5l^9#

���� 2 �������

3N;!O"G<?rb&lY+h&H9kgxKhj[Jj^9#

v h,+iN!w

v fV+iN!w

v 2 V\NkL=bGNTNgx

v UgGN!w

��"#���

G<?rh,+iFS!w9kKO"h0+<=kr/m<:7F=lrF*

<Ws9k@1GQ_^9#3N"/7gsKhCF+<=kOkL=Nh,

KV+l^9#?@7""Wj1<7gs,=N=KP7FmC/r]}7F

$J$Bj">Nf<6<,=N=KQ9rC(kD=-,"kNG"J0K

kL=NGiNTG"C?bN,"GiNTGJ/JkH$&3Hb"j@^

9#

��"#���

kL=Nf[I+i 2 Y\NG<?!wrT&KO" 2 Y\N SELECT 9

F<HasHrBT7"=N9F<HasHeG 2 D\N+<=krk@7F

/@5$#?H(P"GiN SELECT 9F<HasH,!NbNG"kH7

^9#

SELECT * FROM DEPARTMENT
WHERE LOCATION = 'CALIFORNIA'
ORDER BY DEPTNO

#YO DEPTNO = 'M95' +iO^kTKaCF"=Nlj+igVKTrhj

P9H7^9#3NlgO"!Nh&K3<G#s07F/@5$#

SELECT * FROM DEPARTMENT
WHERE LOCATION = 'CALIFORNIA'
AND DEPTNO >= 'M95'
ORDER BY DEPTNO

3N9F<HasHKhCF"+<=kOu>9kljKV+l^9#

2 �����������	


2 V\NkL=NTO"GiNkL=H18gxG=(5lkHOBj^;

s#G<?Y<9&^M<8c<O"SELECT 9F<HasH, ORDER BY

!=rHQ7F$J$lg"TNgxrEWk7^;s#=N?a"18

DEPTNO Mr}DT,$/D+"klgKO" 2 V\N SELECT 9F<Ha
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sH,GiNbNHOc&gxGTr!w9klg,"j^9#]Z5lF$

kNO"ORDER BY DEPTNO 8aGNWaK>CF"=li9YF,tgV

fNgKBYilkH$&3H@1G9#

18 SQL 9F<HasHr18[9HQtrXj7F 2 YBT7?H7F

b"gxU1,[Jklg,"j^9#?H(P"2 Y\NBT,J5lk^

GNVK+?m0N}W,975l?j"wz,n.5lk+|n5lklg

b"j^9#=NeG SELECT 9F<HasHrb&lYBT9k3HbM

(il^9#

GiN SELECT ,}CF$J+C?Rtr 2 V\N SELECT ,}CF$k

lg"[s,Q99k3H,"j^9#=lOG<?Y<9&^M<8c<,

77$RtKP7FwzrHQ9kH$&3H,"j@k+iG9#?H(

P"3NcG"G<?Y<9&^M<8c<,GiN9F<HasHKP7F

O LOCATION eNwzr*S" 2 V\NbNKP7FO DEPTNO eNwzr*

Vlg,"j^9#TOwz-<NgK>CFhjP5lk?a" 2 V\Ng

xOGiNgxH18HOBj^;s#

3Nlgb"2 DN1MJ SELECT 9F<HasHrBT7?H-K"}W

,Q95l:"wzNn.b|nbTolJ+C?H7Fb"TNgx,[J

klg,"j^9#cGO"LOCATION N[JkM,?t"klg"G<?Y<

9&^M<8c<O>}N9F<HasHQK LOCATION eG 1 DNwzr*

r9k3H,G-^9#7+7"2 V\N9F<HasHN DEPTNO NMr!

Nh&KQ(kH"G<?Y<9&^M<8c<O DEPTNO eNwzr*V3

H,"j^9#

SELECT * FROM DEPARTMENT
WHERE LOCATION = 'CALIFORNIA'
AND DEPTNO >= 'Z98'
ORDER BY DEPTNO

SQL 9F<HasHNA0H3N9F<HasHNMHNVKOo:+JX8

7+J$?a"gx, ORDER BY 8aGG-NbNH7FjailF$kN

GJ$Bj" 2 DN[JC? SQL 9F<HasH,18gxGTra7F/

kHOM(J$G/@5$#

�	����

TN:g,J,~N_jG9# DEPTNO N*N*NNMKP9kT, 1 D7+

J$lg"!N9F<HasHOTrG-N:gKXj7^9#

SELECT * FROM DEPARTMENT
WHERE LOCATION = 'CALIFORNIA'
ORDER BY DEPTNO
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18TrUgK!w9kKO"!N9F<HasHNh&Kgxr_gH7F

Xj7F/@5$#

SELECT * FROM DEPARTMENT
WHERE LOCATION = 'CALIFORNIA'
ORDER BY DEPTNO DESC

2 V\N9F<HasHeN+<=kO"GiN9F<HasHeN+<=k

+iNgVHO^C?/UNgVKTr!w7^9#!wNgxO"GiN9

F<HasH,G-NgxrXj7F$klgKN_]Z5l^9#

TrUgG!w9klg"DEPTNO sK" 1 DO:gG"b& 1 DO_gN 2

DNwzr}DHXxG9#

����������

G<?Y<9&^M<8c<O=bK]I5lF$kG<?r[s9k3HO

T$^;s#=N?a"=NvxOjA5lF$^;s#7+7"SQL 9F<

HasHNkLH7FOgx,jA5l^9#

SELECT * FROM DEPARTMENT
ORDER BY DEPTNO DESC

3NcNlg"!N9F<HasHO DEPTNO NM,Gbb$TK+<=kr

LVU17^9#

SELECT * FROM DEPARTMENT
WHERE DEPTNO =
(SELECT MAX(DEPTNO) FROM DEPARTMENT)

?@7"18Mr}DT,$/D+"klgKO"+<=kO=liN&AN

GiNTKV+lk3HKmU7F/@5$#

��������������

e}K9/m<k7FJ0K!w5l?G<?r979kKO" 113Z<8N

X9GK!wQ_G<?N9/m<kY*hS 104Z<8NX!w5l?G<

?N97YGb@9k;!rH_go;FHQ9k3H,G-^9#J<N 2

DN;!N$:l+rT&3H,G-^9#

1. 979kG<?eK 2 V\N+<=k,"j" SELECT 9F<HasH

,)B5l?WGr^C?/HQ7F$J$lgKO"+<=k)f

UPDATE 9F<HasHrHQG-k# 2 V\N+<=kr"WHERE

CURRENT OF 8aNfGX>7F/@5$#

2. =lJ0NlgO"TNfN9YFNMrX>9k+""k$O=Np\-

<rXj9k WHERE 8ar<C? UPDATE rHQ9k# 1 DN9F<

HasHr"QtN[JC?MKD$F?YGbBT9k3H,G-^9#
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�: UPDAT ����%

UPDAT Wm0i`O0* SQL rHQ7F"SAMPLE G<?Y<9bN

STAFF =K"/;97"9YFN^M<8c<rTwKQ97^9#=l+

i">0NnH1Lrm<kPC/7F"=NQ9r5Ka7^9#3N5s

WkO"J<NWm0i_s0@lG~jD=G9#

C updat.sqc

Java Updat.sqlj

COBOL updat.sqb

REXX updat.cmd

UPDAT ����%�������

1. SQLCA =$rjA9k# INCLUDE SQLCA 9F<HasHO SQLCA

=$rjA7k@7^9#^?"=N=$bNWGH7F SQLCODE rjA

7^9# SQLCA =$N SQLCODE U#<kIO" SQL 9F<HasH

*hSG<?Y<9&^M<8c< API FSP7NBTeK"G<?Y<

9&^M<8c<Khj(i<psrQ$F975l^9#

Java "Wj1<7gsO" SQLException *V8'/HKP7FjA5l

?}0KhCF SQLCODE *hS SQLSTATE K"/;99kNG"1yN

″include SQLCA″ 9F<HasHO,W"j^;s#

REXX "Wj1<7gsKO 1 DN SQLCA =$N*+ls9,"j^

9#3lO SQLCA H$&>0G""Wj1<7gs,HQ9k?aKv

0jA5lF$kbNG9#"Wj1<7gsNjA,J/Fb3lr2H

9k3H,G-^9#

2. [9HQtrk@9k# BEGIN DECLARE SECTION *hS END

DECLARE SECTION 9F<HasHO"[9HQtk@rhZj^9#[

9HQtO"G<?Y<9&^M<8c<HNG<?Nu1O7N?aKH

Q5l^9#[9HQtKO"SQL 9F<HasHG2H5lk]K"\

,tH7F3ms (:) ,U1il^9#

Java *hS REXX "Wj1<7gsO"[9HQtrk@9k,WO"j

^;s#?@7 (REXX Nlg)"LOB U!$k2HQt*hSm1<?<

OLG9#[9HQtNG<?&?$W*hS5$:O"QtN2HNBT

~Khj5l^9#

3. G<?Y<9K\39k#Wm0i`O sample G<?Y<9K\37"=

NG<?Y<9XN&Q"/;9rWa7^9# (START DATABASE

MANAGER API FSP7^?O db2start 3^sI,/T5lF$k3H

r0sH7F$^9#) &Q"/;9rQ$F18G<?Y<9K\39k

>NWm0i`Kb"/;9,vD5l^9#
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4. UPDATE SQL 9F<HasHrBT9k# SQL 9F<HasHO"[9

HQtrHQ7FE*K BT5l^9# staff =N job sO[9HQt

NMK_j5l" job sO Mgr NMr}A^9#

5. DELETE SQL 9F<HasHrBT9k# SQL 9F<HasHO"[9

HQtrHQ7FE*K BT5l^9#Xj5l?[9HQt

(jobUpdate/job-update/job_update) H18 job sNMr}DTO9YF

o|5l^9#

6. INSERT SQL 9F<HasHrBT9k#sO STAFF =K^~5l^

9#3N^~KO"SQL 9F<HasHNBThj0K_j5l?[9H

QtrHQ7^9#

7. His6/7gsr*;9k# ROLLBACK 9F<HasHrHCFnH

1L r*;7^9#J0KBT7? SQL 9F<HasHO"COMMIT 9

F<HasHrQ$kHJ3*KJj" ROLLBACK 9F<HasHrQ

$kHhjC5l^9#nH1L bN SQL 9F<HasHO9YFFA

ru1^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i_s0@l

Khj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java 9YFN SQL (i<O SQLException H7F9m<5l""

Wj1<7gsN catch VmC/Gh}5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

REXX CHECKERR O=TWm0i`N*ojK"kWm7<8c<G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: UPDAT.SQC

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sqlenv.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA; �1�
int main(int argc, char *argv[])
{

EXEC SQL BEGIN DECLARE SECTION; �2�
char statement[256];
char userid[9];
char passwd[19];
char jobUpdate[6];

EXEC SQL END DECLARE SECTION;
printf( "¥nSample C program: UPDAT ¥n");
if (argc == 1)
{

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3)
{

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd; �3�

EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else
{

printf ("¥nUSAGE: updat [userid passwd]¥n¥n");
return 1;

} /* endif */
strcpy (jobUpdate, "Clerk");
EXEC SQL UPDATE staff SET job = :jobUpdate WHERE job = 'Mgr'; �4�
EMB_SQL_CHECK("UPDATE STAFF");
printf ("All 'Mgr' have been demoted to 'Clerk'!¥n" );
strcpy (jobUpdate, "Sales");
EXEC SQL DELETE FROM staff WHERE job = :jobUpdate; �5�
EMB_SQL_CHECK("DELETE FROM STAFF");
printf ("All 'Sales' people have been deleted!¥n");
EXEC SQL INSERT INTO staff

VALUES (999, 'Testing', 99, :jobUpdate, 0, 0, 0); �6�
EMB_SQL_CHECK("INSERT INTO STAFF");
printf ("New data has been inserted¥n");
EXEC SQL ROLLBACK; �7�
EMB_SQL_CHECK("ROLLBACK");
printf( "On second thought -- changes rolled back.¥n" );
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : UPDAT.SQC */
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Java ��: Updat.sqlj

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;
class Updat
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();
}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println ("¥n Java Updat Sample");
String url = "jdbc:db2:sample"; // URL is jdbc:db2:dbname
Connection con = null;
// Set the connection �3�
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception("¥nUsage: java Updat [username password]¥n");
}
// Set the default context
DefaultContext ctx = new DefaultContext(con);
DefaultContext.setDefaultContext(ctx);
// Enable transactions
con.setAutoCommit(false);
// UPDATE/DELETE/INSERT
try
{ String jobUpdate = null;

jobUpdate="Clerk";
#sql {UPDATE staff SET job = :jobUpdate WHERE job = 'Mgr'}; �4�
System.out.println("¥nAll 'Mgr' have been demoted to 'Clerk'!");
jobUpdate="Sales";
#sql {DELETE FROM staff WHERE job = :jobUpdate};
System.out.println("All 'Sales' people have been deleted!"); �5�
#sql {INSERT INTO staff

VALUES (999, 'Testing', 99, :jobUpdate, 0, 0, 0)}; �6�
System.out.println("New data has been inserted");

}
catch( Exception e )
{ throw e;
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}
finally
{ // Rollback the transaction

System.out.println("¥nRollback the transaction...");
#sql { ROLLBACK }; �7�
System.out.println("Rollback done.");

}
}
catch (Exception e)
{ System.out.println (e);
}

}
}
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COBOL ��: UPDAT.SQB

Identification Division.
Program-ID. "updat".
Data Division.
Working-Storage Section.

copy "sql.cbl".
copy "sqlenv.cbl".
copy "sqlca.cbl". �1�
EXEC SQL BEGIN DECLARE SECTION END-EXEC. �2�

01 statement pic x(80).
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

01 job-update pic x(5).
EXEC SQL END DECLARE SECTION END-EXEC.

* Local variables
77 errloc pic x(80).
77 error-rc pic s9(9) comp-5.
77 state-rc pic s9(9) comp-5.
* Variables for the GET ERROR MESSAGE API
* Use application specific bound instead of BUFFER-SZ
77 buffer-size pic s9(4) comp-5 value 1024.
77 line-width pic s9(4) comp-5 value 80.
77 error-buffer pic x(1024).
77 state-buffer pic x(1024).
Procedure Division.
Main Section.

display "Sample COBOL program: UPDAT".
display "Enter your user id (default none): "

with no advancing.
accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd �3�
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
move "Clerk" to job-update.
EXEC SQL UPDATE staff SET job=:job-update �4�

WHERE job='Mgr' END-EXEC.
move "UPDATE STAFF" to errloc.
call "checkerr" using SQLCA errloc.
display "All 'Mgr' have been demoted to 'Clerk'!".
move "Sales" to job-update.
EXEC SQL DELETE FROM staff WHERE job=:job-update END-EXEC. �5�
move "DELETE FROM STAFF" to errloc.
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call "checkerr" using SQLCA errloc.
display "All 'Sales' people have been deleted!".
EXEC SQL INSERT INTO staff VALUES (999, 'Testing', 99, �6�

:job-update, 0, 0, 0) END-EXEC.
move "INSERT INTO STAFF" to errloc.
call "checkerr" using SQLCA errloc.
display "New data has been inserted".
EXEC SQL ROLLBACK END-EXEC. �7�
move "ROLLBACK" to errloc.
call "checkerr" using SQLCA errloc.
DISPLAY "On second thought -- changes rolled back."
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Prog.
stop run.
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REXX ��: UPDAT.CMD

m: REXX Wm0i`OE* SQL rHQG-^;s#3NWm0i`O0*

SQL G-R5lF$^9#

/* REXX program UPDAT.CMD */
parse version rexxType .
parse source platform .
if platform == 'AIX/6000' & rexxType == 'REXXSAA' then
do

rcy = SysAddFuncPkg("db2rexx")
end
else
do

if RxFuncQuery('SQLDBS') <> 0 then
rcy = RxFuncAdd( 'SQLDBS', 'db2ar', 'SQLDBS' )

if RxFuncQuery('SQLEXEC') <> 0 then
rcy = RxFuncAdd( 'SQLEXEC', 'db2ar', 'SQLEXEC' )

end
/* pull in command line arguments */
parse arg userid passwd .
/* check to see if the proper number of arguments have been passed in */

PARSE ARG dbname userid password .
if ((dbname = "" ) | ,

(userid <> "" & password = "") ,
) then do
SAY "USAGE: updat.cmd <dbname> [<userid> <password>]"
exit -1

end
/* connect to database */
SAY
SAY 'Connect to' dbname
IF password= "" THEN

CALL SQLEXEC 'CONNECT TO' dbname
ELSE

CALL SQLEXEC 'CONNECT TO' dbname 'USER' userid 'USING' password
CALL CHECKERR 'Connect to '
SAY "Connected"

say 'Sample REXX program: UPDAT.CMD'
jobupdate = "'Clerk'"
st = "UPDATE staff SET job =" jobupdate "WHERE job = 'Mgr'"
call SQLEXEC 'EXECUTE IMMEDIATE :st' �4�
call CHECKERR 'UPDATE'
say "All 'Mgr' have been demoted to 'Clerk'!"
jobupdate = "'Sales'"
st = "DELETE FROM staff WHERE job =" jobupdate
call SQLEXEC 'EXECUTE IMMEDIATE :st' �5�
call CHECKERR 'DELETE'
say "All 'Sales' people have been deleted!"
st = "INSERT INTO staff VALUES (999, 'Testing', 99," jobupdate ", 0, 0, 0)"
call SQLEXEC 'EXECUTE IMMEDIATE :st' �6�
call CHECKERR 'INSERT'
say 'New data has been inserted'
call SQLEXEC 'ROLLBACK' �7�
call CHECKERR 'ROLLBACK'
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say 'On second thought...changes rolled back.'
call SQLEXEC 'CONNECT RESET'
call CHECKERR 'CONNECT RESET'
CHECKERR:

arg errloc
if ( SQLCA.SQLCODE = 0 ) then
return 0

else do
say '--- error report ---'
say 'ERROR occurred :' errloc
say 'SQLCODE :' SQLCA.SQLCODE
/******************************¥
* GET ERROR MESSAGE API called *
¥******************************/
call SQLDBS 'GET MESSAGE INTO :errmsg LINEWIDTH 80'
say errmsg
say '--- end error report ---'
if (SQLCA.SQLCODE < 0 ) then

exit
else do

say 'WARNING - CONTINUING PROGRAM WITH ERRORS'
return 0

end
end

return 0
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���� SQLCA 	�

SQL 9F<HasHr/T7"G<?Y<9&^M<8c< API rFSP9

"Wj1<7gsKO"aj3<IH SQLCA =$r!:7(i<ror5N

K4Yk3H,aail^9#

� ��+

[HsING<?Y<9&^M<8c<Oh},5oG"lP"<mNaj3

<Ira7^9#lLK"<mJ0Naj3<IO" 2 !(i<h}!=N

SQLCA =$,Ku5l?D=-,"k3Hr(7^9#3Nlg"FSP5

l? API OBT5l^;s# SQLCA =$,Ku5lk6xH7F"=$K

P7F5zJ"Il9rO7?3H,M(il^9#

SQLCODE 
�� SQLSTATE

(i<psO"SQLCA =$N SQLCODE H SQLSTATE NU#<kIKa5

l^9#SQLCA =$O"9YFNBTD= SQL 9F<HasHH[HsI

NG<?Y<9&^M<8c< API FSP7NBTeK975l^9#

BTD= SQL 9F<HasH,~CF$k=<9&U!$kKO" sqlca H

$&>0r}D SQLCA =$,/J/Hb 1 D"j^9# SQLCA =$O

SQLCA $s/k<I&U!$kGjA5l^9#H_~_ SQL 9F<Ha

sHOJ$,G<?Y<9&^M<8c< API rFSP9=<9&U!$k

KO" 1 D^?O#tN SQLCA =$rH_~`3H,G-^9,"F=$

N>0O$UKU1il^9#

4HQN"Wj1<7gs, FIPS 127-2 8`K`r7F$klg" SQLCA

=$NeojK SQLSTATE *hS SQLCODE r[9HQtH7Fk@9k

3H,G-^9#3N}!KX7FO"C ^?O C++ "Wj1<7gsNl

gO 678Z<8NXC *hS C++ K*1k SQLSTATE *hS SQLCODE Q

tY" COBOL "Wj1<7gsNlgO 751Z<8NXCOBOL GN

SQLSTATE *hS SQLCODE QtY"^?O FORTRAN "Wj1<7gs

NlgO 767Z<8NXFORTRAN N SQLSTATE *hS SQLCODE QtY

r2H7F/@5$#

SQLCODE M, 0 G"klgO"5oKBT5l?3Hr(7^9

(SQLWARN YpuVr<&3Hb"j^9)#5NMO"9F<HasHO5

oKBT5l?,"[9HQtNZjNFJINYpr<&3HrU#7^

9#iNMO"(i<uV,/3C?3HrU#7^9#

ICNU#<kI SQLSTATE KO">N IBM G<?Y<9=J*hS

SQL92 `rNG<?Y<9&^M<8c<HlS-,"k8`=(i<&3<
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I,^^lF$^9#B]KO"SQLSTATE O?/NG<?Y<9&^M<8

c<H&LG"k?a"DB-rM89klgO SQLSTATE rHQ7^9#

SQLWARN U#<kIKO"SQLCODE ,<mNlgGbYp81N[s,^

^l^9# SQLWARN [sNh 1 WGG"k SQLWARN0 KO"=N>N

WG,9YFVis/G"klgOVis/,~j^9#=N>NWGN/J

/Hb 1 DKYp8z,^^lF$klgO" SQLWARN0 KO W ,~j^

9#

SQLCA =$N\YKD$FO I} API rbq" SQLCODE H SQLSTATE

N(i<uVNj9HKD$FO" aC;<8rbq r2H7F/@5$#

m: 5^6^J IBM RDBMS 5<P<K"/;99k"Wj1<7gsr+

/9klgO"J<Nh&K7F/@5$#

v D=J~@G""Wj1<7gs, SQLCODE GOJ/ SQLSTATE r

!:9kh&K9k#

v "Wj1<7gs, DB2 3M/HrHQ9klgO" DB2 3M/H

KU07F$k^CTs0!=rQ$F"[JkG<?Y<9VN

SQLCODE Q9r^CW9k#

SQLCA 	��
������� ��

SQLCA =$GOH</s,ZjNFilk3H,"k?a"GG\*GOH

</spsrHQ7J$G/@5$#=*hSsN>0OGb 128 P$HN9

5GjAG-^9," SQLCA H</sO"17 P$HHZjNF*_d (>)

rC(?95GZjNFil^9#"Wj1<7gsNm8C/O" sqlerrmc

U#<kINB]NMKhCFhakY-GO"j^;s# SQLCA =$*h

SH</sNZjNFNb@KD$FO"SQL rbq r2H7F/@5$#

WHENEVER 	!��"����	�#����

WHENEVER 9F<HasH,"kH"Wj3sQ$i<O"BTfK(i

<"Yp"^?OT,+D+iJ$JINuV,/3C?lgK"Wj1<7

gsKXjNiYk^GJ`h&KX(9k=<9&3<Ir8.7^9#

WHENEVER 9F<HasHO"LN WHENEVER 9F<HasH,u7r

Q99k^G"e3NBTD= SQL 9F<HasHKFAr?(^9#

WHENEVER 9F<HasHKOJ<N 3 DNp\A0,"j^9#

EXEC SQL WHENEVER SQLERROR action
EXEC SQL WHENEVER SQLWARNING action
EXEC SQL WHENEVER NOT FOUND action

e-N9F<HasHKD$Fb@7^9#
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SQLERROR
SQLCODE < 0 G"kuVr(7^9#

SQLWARNING
SQLWARN(0) = W ^?O SQLCODE > 0 G9," 100 GOJ$uV

r(7^9#

NOT FOUND
SQLCODE = 100 G"kuVr1L7^9#

$:lNlgb"action OJ<NIAi+KJj^9#

CONTINUE
"Wj1<7gsN!N?ar3T9kh&X(7^9#

GO TO label

GO TO NeKXj5l?iYkN>eN9F<HasHKJ`h&K

X(7^9# (GO TO O"2 DNlH9k3Hb"GOTO H7F 1

DNlH9k3HbG-^9#)

WHENEVER 9F<HasHrHQ7J$lg"BTfK(i<"Yp"^?

Oc0uV,/3kH"J,~N"/7gsH7Fh},Q35lk3HKJ

j^9#

WHENEVER 9F<HasHO"FArZ\9 SQL 9F<HasHN0KX

j7J1lPJj^;s#=&7J$H"Wj3sQ$i<OBTD= SQL

9F<HasHQK>,N(i<h}3<Ir8.7J1lPJiJ$3Hr

'17^;s# 3 DNp\A0O$DGb$UKH_go;Fh0uVK9k

3H,G-^9#3li 3 DNA0Nk@gxOEWGO"j^;s#5Bk

<WuVrr1kKO"SQL 9F<HasHrOsIi<btGBT9k0

K" WHENEVER h},hjC5lF$k3HrN'7F/@5$#

WHENEVER SQLERROR CONTINUE 9F<HasHrHQ9lP" SQL 9

F<HasHrOsIi<btGBT9k3H,G-^9#

WHENEVER 9F<HasHN\YJb@KD$FO" SQL rbq r2H7

F/@5$#

�����5��� ��6�+����	������

c0"70Jk"^?Odj~_OsIi<O"c0,/-?H-K)frM

@9kk<AsG9#33G,Q5lkOsIi<N?$WO"`nD-Kh

CF[Jj^9#J<NH*jG9#
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Windows 32 SCHN*Zl<F#s0&79F`

Ctrl-C ^?O Ctrl-Break r!93HKhj"dj~_,8.5l^

9#

OS/2 Ctrl-C ^?O Ctrl-Break r!93HKhj"*Zl<F#s0&7

9F`c0,8.5l^9#

UNIX Lo"Ctrl-C r!9H SIGINT dj~_70Jk,8.5l^9#-

<\<IOJ1KFjAG-k?a" SIGINT O^7seN5^6^

J-<gxG8.5lklg,"k3HKmU7F/@5$#

e-Nj9HKJ$*Zl<F#s0&79F`KD$FO" "Wj1<7g

s=[Njz- r2H7F/@5$#

c0"70Jk"*hSdj~_OsIi<NfKO SQL 9F<HasHr

V+J$G/@5$ (COMMIT H ROLLBACK Oc0)#3liN(i<uV

,/-?lgKO"G<?N7brr1k?aK" ROLLBACK 9kN,aL

G9#

c0 / 70Jk / dj~_OsIi<GN COMMIT *hS ROLLBACK N

3<G#s0O"5EKTCF/@5$#3liN9F<HasHN$:l+

r=l@1GFSP9lg" COMMIT ^?O ROLLBACK O=TN SQL 9

F<HasH,0;9k^GBT5l^;s (SQL 9F<HasH,BTfN

lg)#3lO"Ctrl-C OsIi<+iBT9kKO>^7$0nGO"j^

;s#

ROLLBACK r/T9k0K" INTERRUPT API (sqleintr/sqlgintr) rFS

P93HGrhG-^9#3lO"=TN SQL HqrfG5; ("Wj1<

7gs, SQL HqrBTfNlg)" ROLLBACK ,(~K+O5lkh&

K7^9# ROLLBACK hjb COMMIT rBT9kDbjJiP"=TN3

^sIrfG9k,WO"j^;s#

APPC rHQ7Fjb<H&G<?Y<9&5<P< (DB2 (AIX G) ^?O

DB2 3M/HrHQ7?[9H&G<?Y<9&79F`) K"/;99kl

gK""Wj1<7gsO SIGUSR1 70Jkru.9k3H,"j^9#3

N70JkO"s|TD=(i<,/87?j SNA \3,d_7?H-K"

SNA 5<S9/6000 Khj8.5l^9# SIGUSR1 rh}9kKO"70J

k&OsIi<r"Wj1<7gsK3~9k,W,"j^9#

5^6^JOsIi<NCjJ\YNM8v`KD$FO"4HQNWiCH

U)<`NqAr2H7F/@5$#
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���	����7���������

P}j9H&k<AsGO"SQL d DB2 API FSP7rHQ7J$G/@5

$#P}k<AsNfGOG<?Y<9+iZG9k3HOG-J$3HKm

U7F/@5$#

����%��� GET ERROR MESSAGE ���

XC Nc: UTILAPI.CY*hS 134Z<8NXCOBOL Nc:

CHECKERR.CBLYG(7F$k3<I&/jCWO"O5lk SQLCA KX

9kpsr GET ERROR MESSAGE API rHCF@k}!KD$Fb@7F

$^9#

3liNcNn.KX9kpsO" README U!$k^?O3liN5sW

k&Wm0i`NXC@<&;/7gsG+k3H,G-^9#

C ��: UTILAPI.C

#include <stdio.h>
#include <stdlib.h>
#include <sql.h>
#include <sqlenv.h>
#include <sqlda.h>
#include <sqlca.h>
#include <string.h>
#include <ctype.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
/*#############################################################################
** 1. SQL_CHECK section
**
** 1.1 - SqlInfoPrint - prints on the screen everything that
** goes unexpected.
** 1.2 - TransRollback - rolls back the transaction
#############################################################################*/
/******************************************************************************
** 1.1 - SqlInfoPrint - prints on the screen everything that
** goes unexpected.
******************************************************************************/
int SqlInfoPrint( char * appMsg,

struct sqlca * pSqlca,
int line,
char * file )

{ int rc = 0;
char sqlInfo[1024];
char sqlInfoToken[1024];
char sqlstateMsg[1024];
char errorMsg[1024];
if (pSqlca->sqlcode != 0 && pSqlca->sqlcode != 100)
{ strcpy(sqlInfo, "");

if( pSqlca->sqlcode < 0)
{ sprintf( sqlInfoToken, "¥n---- error report ----¥n");
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strcat( sqlInfo, sqlInfoToken);
}
else
{ sprintf( sqlInfoToken, "¥n---- warning report ----¥n");

strcat( sqlInfo, sqlInfoToken);
} /* endif */
sprintf( sqlInfoToken, " app. message = %s¥n", appMsg);
strcat( sqlInfo, sqlInfoToken);
sprintf( sqlInfoToken, " line = %d¥n", line);
strcat( sqlInfo, sqlInfoToken);
sprintf( sqlInfoToken, " file = %s¥n", file);
strcat( sqlInfo, sqlInfoToken);
sprintf( sqlInfoToken, " SQLCODE = %ld¥n", pSqlca->sqlcode);
strcat( sqlInfo, sqlInfoToken);

/* get error message */
rc = sqlaintp( errorMsg, 1024, 80, pSqlca);
/* return code is the length of the errorMsg string */
if( rc > 0)
{ sprintf( sqlInfoToken, "%s¥n", errorMsg);

strcat( sqlInfo, sqlInfoToken);
}

/* get SQLSTATE message */
rc = sqlogstt( sqlstateMsg, 1024, 80, pSqlca->sqlstate);
if (rc == 0)
{ sprintf( sqlInfoToken, "%s¥n", sqlstateMsg);

strcat( sqlInfo, sqlInfoToken);
}
if( pSqlca->sqlcode < 0)
{ sprintf( sqlInfoToken, "--- end error report ---¥n");

strcat( sqlInfo, sqlInfoToken);
printf("%s", sqlInfo);
return 1;

}
else
{ sprintf( sqlInfoToken, "--- end warning report ---¥n");

strcat( sqlInfo, sqlInfoToken);

printf("%s", sqlInfo);
return 0;

} /* endif */
} /* endif */
return 0;

}
/******************************************************************************
** 1.2 - TransRollback - rolls back the transaction
******************************************************************************/
void TransRollback( )
{ int rc = 0;

/* rollback the transaction */
printf( "¥nRolling back the transaction ...¥n") ;
EXEC SQL ROLLBACK;
rc = SqlInfoPrint( "ROLLBACK", &sqlca, __LINE__, __FILE__);
if( rc == 0)
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{ printf( "The transaction was rolled back.¥n") ;
}

}
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Java ��: SQLException �8�*7
JDBC *hS SQLJ "Wj1<7gsO" SQL h}fK(i<,/89k

H"SQLException r9m<7^9#HQfN"Wj1<7gsO

SQLException ru1hj"J<N3<IG=lr=(7^9#

try {
Statement stmt = connection.createStatement();
int rowsDeleted = stmt.executeUpdate(

"DELETE FROM employee WHERE empno = '000010'");
System.out.println( rowsDeleted + " rows were deleted");

}
catch (SQLException sqle) {

System.out.println(sqle);
}

SQLExceptions h}N\YKD$FO" 686Z<8NXJava N SQLSTATE *

hS SQLCODE MYr2H7F/@5$#
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COBOL ��: CHECKERR.CBL

Identification Division.
Program-ID. "checkerr".
Data Division.
Working-Storage Section.
copy "sql.cbl".
* Local variables
77 error-rc pic s9(9) comp-5.
77 state-rc pic s9(9) comp-5.
* Variables for the GET ERROR MESSAGE API
* Use application specific bound instead of BUFFER-SZ
* 77 buffer-size pic s9(4) comp-5 value BUFFER-SZ.
* 77 error-buffer pic x(BUFFER-SZ).
* 77 state-buffer pic x(BUFFER-SZ).
77 buffer-size pic s9(4) comp-5 value 1024.
77 line-width pic s9(4) comp-5 value 80.
77 error-buffer pic x(1024).
77 state-buffer pic x(1024).
Linkage Section.
copy "sqlca.cbl" replacing ==VALUE "SQLCA "== by == ==

==VALUE 136== by == ==.
01 errloc pic x(80).
Procedure Division using sqlca errloc.
Checkerr Section.

if SQLCODE equal 0
go to End-Checkerr.

display "--- error report ---".
display "ERROR occurred : ", errloc.
display "SQLCODE : ", SQLCODE.

********************************
* GET ERROR MESSAGE API called *
********************************

call "sqlgintp" using
by value buffer-size
by value line-width
by reference sqlca
by reference error-buffer

returning error-rc.
************************
* GET SQLSTATE MESSAGE *
************************

call "sqlggstt" using
by value buffer-size
by value line-width
by reference sqlstate
by reference state-buffer

returning state-rc.
if error-rc is greater than 0

display error-buffer.
if state-rc is greater than 0

display state-buffer.
if state-rc is less than 0

display "return code from GET SQLSTATE =" state-rc.
if SQLCODE is less than 0
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display "--- end error report ---"
go to End-Prog.

display "--- end error report ---"
display "CONTINUING PROGRAM WITH WARNINGS!".

End-Checkerr. exit program.
End-Prog. stop run.
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REXX ��: CHECKERR �������

parse version rexxType .
parse source platform .
if platform == 'AIX/6000' & rexxType == 'REXXSAA' then
do

rcy = SysAddFuncPkg("db2rexx")
end
else
do

if RxFuncQuery('SQLDBS') <> 0 then
rcy = RxFuncAdd( 'SQLDBS', 'db2ar', 'SQLDBS' )

if RxFuncQuery('SQLEXEC') <> 0 then
rcy = RxFuncAdd( 'SQLEXEC', 'db2ar', 'SQLEXEC' )

end...

call CHECKERR 'INSERT'...

CHECKERR:
arg errloc
if ( SQLCA.SQLCODE = 0 ) then

return 0
else do

say '--- error report ---'
say 'ERROR occurred :' errloc
say 'SQLCODE :' SQLCA.SQLCODE
/******************************¥
* GET ERROR MESSAGE API called *
¥******************************/
call SQLDBS 'GET MESSAGE INTO :errmsg LINEWIDTH 80'
say errmsg
say '--- end error report ---'
if (SQLCA.SQLCODE < 0 ) then
exit

else do
say 'WARNING - CONTINUING PROGRAM WITH ERRORS'
return 0

end
end

return 0
/* this variable (SYSTEM) must be user defined */
SYSTEM = AIX
if SYSTEM = OS2 then do

if RxFuncQuery('SQLDBS') <> 0 then
rcy = RxFuncAdd( 'SQLDBS', 'DB2AR', 'SQLDBS' )

if RxFuncQuery('SQLEXEC') <> 0 then
rcy = RxFuncAdd( 'SQLEXEC', 'DB2AR', 'SQLEXEC' )

end
if SYSTEM = AIX then

rcy = SysAddFuncPkg("db2rexx")...

call CHECKERR 'INSERT'
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...

CHECKERR:
arg errloc
if ( SQLCA.SQLCODE = 0 ) then
return 0

else do
say '--- error report ---'
say 'ERROR occurred :' errloc
say 'SQLCODE :' SQLCA.SQLCODE
/******************************\
* GET ERROR MESSAGE API called *
¥******************************¥
call SQLDBS 'GET MESSAGE INTO :errmsg LINEWIDTH 80'
say errmsg
say '--- end error report ---'
if (SQLCA.SQLCODE < 0 ) then

exit
else do

say 'WARNING - CONTINUING PROGRAM WITH ERRORS'
return 0

end
end

return 0
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�5� �� SQL ����%���

0* SQL NHQ\* . . . . . . . . 139
0* SQL 5]<H&9F<HasH . . 139
0* SQL HE* SQL HNfS . . . . 140

PREPARE"DESCRIBE"FETCH"*hS

SQLDA NHQ. . . . . . . . . . . 143
+<=kNk@*hSHQ . . . . . . 144
c: 0* SQL Wm0i` . . . . . . 146

DYNAMIC Wm0i`N0nNEH_ 146
C Nc: DYNAMIC.SQC . . . . . 148
Java Nc: Dynamic.java . . . . . . 149
COBOL Nc: DYNAMIC.SQB . . . 151
REXX Nc: DYNAMIC.CMD . . . . 153

SQLDA Nk@. . . . . . . . . . 155
G.N SQLDA =$rQ$?9F<Ha

sHN`w . . . . . . . . . . . 156
=,JtN SQLVAR `\rXj7?

SQLDA Ndj6j . . . . . . . . 158
SELECT 9F<HasHN-R . . . . 159
Tr]}9k?aN-1hNM@ . . . 159
+<=kNh} . . . . . . . . . 160
SQLDA =$Ndj6j. . . . . . . 160

SQLDA =$rHQ9kG<?Nu1O7 164
PC0 SQL 9F<HasHNh} . . . 165
9F<HasHN?$WN=L . . . 165
DQj9H SELECT 9F<HasH 166

(sI&f<6<+iN SQL WaN]I 167
c: ADHOC Wm0i`. . . . . . . 167

ADHOC Wm0i`N0nNEH_ 167
C Nc: ADHOC.SQC . . . . . . 170

0* SQL XNQt~O . . . . . . . 173
Qia<?<&^<+<NHQ . . . . 173
c: VARINP Wm0i` . . . . . . 174

VARINP Wm0i`N0nNEH_ 174
C Nc: VARINP.SQC . . . . . . 176
Java Nc: Varinp.java . . . . . . 178
COBOL Nc: VARINP.SQB . . . . 180

DB2 3<k&lYk&$s?<U'<9

(CLI) . . . . . . . . . . . . . . 182
H_~_ SQL H DB2 CLI HNfS . . 182
DB2 CLI rHQ9klgNx@ . . . . 183
H_~_ SQL + DB2 CLI +Nhj . . 186

�� SQL �����

0* SQL OJ<NlgKHQ7^9#

v "Wj1<7gsNBT~K SQL 9F<HasHN4N^?Oltr8.

9k,W,"k#

v SQL 9F<HasH,2H9k*V8'/H,"Wj3sQ$k~KO8_

7J$#

v =_NG<?Y<9}WKpE-"oKG,J"/;9&Q9r9F<Ha

sHGHQ7?$#

v 9F<HasHN3sQ$kD-rQ99k (D^j"Cll89?<rn

7F_k)#

�� SQL �&���	!��"��

0* SQL 5]<H&9F<HasHO"8z9Hjs0&[9HQtH9F

<HasH>rz-tH7Fu1~l^9#[9HQtKO"F-9HA0G

0*Kh}5lk SQL 9F<HasH,~CF$^9#9F<HasH&F

-9HO""Wj1<7gsNWj3sQ$k~KOh}5l^;s#B]"
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9F<HasH&F-9HO""Wj1<7gsNWj3sQ$k~KO,W

"j^;s#=NeojK"SQL 9F<HasHOWj3sQ$kNJ,G[

9HQtH_J5l"=NQtO"Wj1<7gsrBT9kV2H5l^

9#3Nh&J SQL 9F<HasHr0* SQL HFS^9#

0* SQL 5]<H&9F<HasHGO SQL F-9H,~CF$k[9H

QtrBTD=A0KQ97"9F<HasH>r2H7F`n7J1lPJ

j^;s#=liN9F<HasHOJ<NH*jG9#

EXECUTE IMMEDIATE
[9HQtrHQ7J$9F<HasHr`w7BT7^9#"Wj1

<7gsbN9YFN EXECUTE IMMEDIATE 9F<HasHO"B

T~KO18ljK-cC7e5lk?a"GeN9F<HasHN_

,'15l^9#3N9F<HasHO PREPARE *hS EXECUTE

9F<HasHNeQH7FH$^9#

PREPARE
SQL 9F<HasHN8z9Hjs00r9F<HasHNBTD=

q0KQ97"9F<HasH>rdjvF"$U*rG=N9F<H

asHKX9kpsr SQLDA =$K~l^9#

EXECUTE
0K`w7? SQL 9F<HasHrBT7^9#3N9F<HasH

O"\3bG+jV7BT9k3H,G-^9#

DESCRIBE
`wQ_9F<HasHKX9kpsr SQLDA K~l^9#

"Wj1<7gsO"[HsIN SQL 9F<HasHr0*KBT9k3H

,G-^9#5]<H5lF$k SQL 9F<HasHN4j9HKD$F

O" 793Z<8N=37 r2H7F/@5$#

m: 0* SQL 9F<HasHNbFO"E* SQL 9F<HasHNlgH

18=8K>CF$^9,"J<N@,[Jj^9#

v maOHQG-J$#

v 9F<HasHNh,K EXEC SQL rHQ7FOJiJ$#

v 9F<HasHr9F<HasH*;-fG*;7FOJiJ$#3l

KP9kc0O CREATE TRIGGER 9F<HasHG"3N9F<H

asHNlgO;_3ms (;) r~lk3H,G-^9#

�� SQL �� SQL ���

QU)<^s9N?aKE* SQL ^?O0* SQL NIAirHQ9k+

O"Wm0i^<KHCFoKX4Nb$djG9#bAms3lO"f<6
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<NuVKpE$Fhj5l^9#E* SQL H0* SQL NIAirHQ9

k+rhakH-KO" =6 r2MK7F/@5$#;-ejF#<JINd

jOE* SQL KFAr?(^97" DB2 CLI rHQ9k+ CLP rHQ9

k+JIND-NdjO"0* SQL KFAr?(^9#

hj9k]KO""kCjNu7<GE* SQL ^?O0* SQL NIAir

*s@ih$+KX7F"J<NsFrM87F/@5$#!N=KV>}W

H"klgO"E* SQL H0* SQL NIAiGbQoj,J$3Hr(7

^9#3NpsO"/^GblL*JsFKa.J$3HKmU7F/@5

$#IAir*VK7Fb"4HQN"Wj1<7gsN\hNQSdnHD

-rM8K~lk,W,"j^9#OC-j7J$lgO"^:9F<Has

HrE* SQL H7FWmH?$W=7F+i"!K0* SQL H7FWmH

?$W=7"=Nc$rfS9k3H,G1N}!G9#

= 6. E* SQL H0* SQL NfS

M8v` d) SQL

SQL 9F<HasHrBT9k~V

v 2 C$~

v 2A10 C

v 11 CJe

v E*

v >}

v 0*

G<?NQl-

v G<?[,,Ql

v ddTQl

v soKTQlJ[,

v E*

v >}

v 0*

OO (<">"BETWEEN"LIKE) Rt

v soK/J$

v o~

v QK

v E*

v >}

v 0*

+jV7BT

v ?sbBT (10 sJe)

v /tsBT (10 s$~)

v 1 s@1BT

v >}

v >}

v E*

HqNo`

v is@`

v JW*

v 0*

v >}

BT~D- (DML/DDL)

v His6/7gsh} (DML N_)

v .g (DML *hS DDL - DDL OQC1<8KFArZ\9)

v .g (DML *hS DDL - DDL OQC1<8KFArZ\5J$)

v >}

v 0*

v >}
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= 6. E* SQL H0* SQL NfS (3-)

M8v` d) SQL

RUNSTATS NHQQY

v soK^l

v aL

v QK

v E*

v >}

v 0*

lLK"0* SQL rHQ7?"Wj1<7gsO"HQ0K SQL 9F<H

asHr3sQ$k9k,W,"k?a" SQL 9F<HasHv?jNO0

(i|) 39H,g-/Jj^9#3sQ$krT&H"0* SQL NBT~V

OE* SQL NlgH18G9,"G,=Wm0i`,hj%l?"/;9&

Wisr*r9k3HKhjbCH./Jk3H,"j^9#i|N3sQ$

k&39HO"0*9F<HasHrBT9k?SKc:5l^9##tNf

<6<,189F<HasHrQ$F18"Wj1<7gsrBT7F$kJ

i"9F<HasHr/T7?GiN"Wj1<7gs@1K9F<HasH

N3sQ$k&39H,88^9#

DML H DDL ,._7F$kD-GO""Wj1<7gsNBTfK79F

`,9F<HasHrE[N&AKF3sQ$k9k3H,"k?a"0*

SQL 9F<HasHN3sQ$k&39H,QokD=-,"j^9#.gD

-GO"E* SQL H0* SQL HNVN*rOQC1<8,5zK5lkQ

YKbFA7F-^9# DDL KhCFQC1<8,5zK5lklgO"0

* SQL N[&,XxG7g&#B]KBT9kHq@1,!sNHQ~KF

3sQ$k5l"=N>NHqOF3sQ$k5lJ$+iG9#E* SQL

NlgO"$C?s5zK5lkHQC1<84N,FP$sI5l^9#

CjN"Wj1<7gs,e-NC-N.g7?bNG"j"l}NC-KO

E* SQL ,,7F*j">}NC-KO0* SQL ,,7F$k3H,"j

^9#3Nlg"@NJhj}!O"j^;sNG"Gb7lF$FHQ7d

9$j!rQ$F/@5$#0N=NM8v`O"EW-Nb$gK**^+

KG\7F"k3HKmU7F/@5$#

m: E**hS0* SQL O=l>l"DB2 G,=Wm0i`KHCFEWJ

2 o`K,1il^9#=liOJ<NH*jG9#

1. [9HQtr^^J$E* SQL

3lO"J<NlgK7++ilJ$"^lJuVG9#

v i|= 3<I

v i4THl<Ks0QNc
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B]3lO"BT~NQU)<^s9N*<P<XCI,J/" DB2 G,

=Wm0i`N!=r=,KhQ7F$k?a"QU)<^s9NQ@+i

OG1NH_go;G9#

2. [9HQtr^`E* SQL

3lO DB2 "Wj1<7gsN>hNQ5 9?$kG9#9F<Has

HN3sQ$kfKM@9k PREPARE *hS+?m0&mC/NBT~

*<P<XCI,J/Jj^9#G,=Wm0i`O SQL 9F<HasH

4Nr'17J$?a"D0J,i"G,=Wm0i`N4-=rhQ9k

3HOG-^;s#bYKQl=5lF$J$G<?[,NlgKO"Cl

Jdj,"j^9#

3. Qia<?<&^<+<r^^J$0* SQL

3lOis@`Hq$s?<U'<9 (CLP JI) QN8`*J9?$k

G"G,=Wm0i`K%^lk?$WN SQL G9##(JHqNlg

O" PREPARE 9F<HasHK*<P<XCI,"kHBT~V,;L

5lkH$&x@,"j^9#Qia<?<&^<+<KX9k\YKD$

FO" 173Z<8NXQia<?<&^<+<NHQYr2H7F/@5

$#

4. Qia<?<&^<+<r^`0* SQL

3lO CLI "Wj1<7gsQNGblL*J?$WN SQL G9#gJ

x@O"Qia<?<&^<+<,"k?aK" PREPARE 9F<Has

H (gK*r^?O^~) r+jV7BT9k&AK" PREPARE 9F<H

asHN39Hr~QG-kH$&@G9#3N~QO"9YFN?|-N

"k0* SQL "Wj1<7gsKvFO^j^9#D0J3HK"[9H

Qtr^`E* SQL H1MK" DB2 G,=Wm0i`NltO"psN

9YFrxQ9k3H,G-J$?aKn07^;s#Gbz(*J}!H

7FO"[9HQtrXj7FE* SQL rHQ9k3H ^?OQia<

?<&^<+<J7G0* SQL rHQ9k3H r*+a7^9#

PREPARE�DESCRIBE�FETCH�
�� SQLDA ���

E* SQL rHQ9kH"H_~_ SQL 9F<HasHGHQ5lF$k[

9HQtO""Wj1<7gsN3sQ$k~K'15l^9#0* SQL r

HQ7?lgKO"H_~_ SQL 9F<HasHH=NkLH7FN[9H

QtO""Wj1<7gsrBT9k^G'15l^;s#3Nh&K"0*

SQL "Wj1<7gsNlgO""Wj1<7gsGHQ9k[9HQtNj

9Hr7&,W,"j^9# (PREPARE rHQ7F) `w5l? SELECT 9

F<HasHN[9HQtpsr@k?aKO" DESCRIBE 9F<HasH

rHQ7"=Npsr SQL -RRh (SQLDA) K]I9k3H,G-^9#
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m: Java "Wj1<7gsO SQLDA =$rHQ7J$NG" PREPARE ^

?O DESCRIBE 9F<HasHbHQ7^;s# JDBC "Wj1<7g

sGO" PreparedStatement *V8'/HH executeQuery() }0rHC

F ResultSet *V8'/Hr8.9k3H,G-^9,"3lO[9H@

l+<=kH1yG9# SQLJ "Wj1<7gsGO" SQLJ �����

�&*V8'/Hr CursorByPos ^?O CursorByName +<=kH&Kk

@7" FETCH 9F<HasH+iG<?ra93HbG-^9#

"Wj1<7gsbG DESCRIBE 9F<HasHrBT9kH"G<?Y<

9&^M<8c<O[9HQtr SQLDA KjA7^9#[9HQtr

SQLDA KjA9kH" FETCH 9F<HasHKhj"+<=krHQ7F

[9HQtKMrdjvFk3H,G-^9#

PREPARE"DESCRIBE"*hS FETCH 9F<HasHKX9k\YJps"

=7F SQLDA Nb@KD$FO SQL rbq r2H7F/@5$#

PREPARE"DESCRIBE"*hS FETCH 9F<HasHrHQ7" SQLDA

rHQ7J$1cJ0* SQL Wm0i`NcKD$FO" 146Z<8NXc:

0* SQL Wm0i`Yr2H7F/@5$# PREPARE"DESCRIBE"*h

S FETCH 9F<HasHrHQ7"PC0 SQL 9F<HasHrh}9k

SQLDA rHQ9k0* SQL Wm0i`NcKD$FO" 167Z<8NXc:

ADHOC Wm0i`Yr2H7F/@5$#

3�0����
����

+<=kr0*Kh}9k3HO"E* SQL rQ$F+<=krh}9k3

HH[HsI18G9#+<=krk@9k]K"+<=kOHqHX"U1

il^9#

E* SQL Nlg"HqO 93Z<8NX+<=k&9F<HasHNk@Y

K"kh&JF-9HA0N SELECT 9F<HasHG9#

0* SQL Nlg"HqO PREPARE 9F<HasHGdjvFil?9F<

HasH>HX"U1il^9#2H7?[9HQtOQia<?<&^<+

<G=5l^9# =7 O"0* SELECT 9F<HasHKX"U1il?

DECLARE 9F<HasHr(7F$^9#
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= 7. 0* SELECT KX"U1il? DECLARE 9F<HasH

@l =<9&3<Ic

C/C++ strcpy( prep_string, "SELECT tabname FROM syscat.tables"
"WHERE tabschema = ?" );

EXEC SQL PREPARE s1 FROM :prep_string;
EXEC SQL DECLARE c1 CURSOR FOR s1;
EXEC SQL OPEN c1 USING :host_var;

Java (JDBC) PreparedStatement prep_string = ("SELECT tabname FROM syscat.tables
WHERE tabschema = ?" );

prep_string.setCursor("c1");
prep_string.setString(1, host_var);
ResultSet rs = prep_string.executeQuery();

COBOL MOVE "SELECT TABNAME FROM SYSCAT.TABLES WHERE TABSCHEMA = ?"
TO PREP-STRING.

EXEC SQL PREPARE S1 FROM :PREP-STRING END-EXEC.
EXEC SQL DECLARE C1 CURSOR FOR S1 END-EXEC.
EXEC SQL OPEN C1 USING :host-var END-EXEC.

FORTRAN prep_string = 'SELECT tabname FROM syscat.tables WHERE tabschema = ?'
EXEC SQL PREPARE s1 FROM :prep_string
EXEC SQL DECLARE c1 CURSOR FOR s1
EXEC SQL OPEN c1 USING :host_var

E*+<=kH0*+<=kNgJjc@O"E*+<=k,Wj3sQ$k

~K`w5lkNKP7F"0*+<=kOBT~K`w5lk3HG9#5

iK"HqG2H5lk[9HQtOQia<?<&^<+<G=5l"+<

=kr*<Ws9k]KBT~[9HQtGV-9(il^9#

+<=kNHQ}!N\YKD$FO"J<Nar2H7F/@5$#

v 92Z<8NX+<=krQ$?#tTN*rY

v 96Z<8NXc: +<=k&Wm0i`Y

v 784Z<8NXREXX GN+<=kNHQY
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�: �� SQL ����%

3N5sWk&Wm0i`O"0* SQL 9F<HasHKpE/+<=kh

}r(7F$^9#3NWm0i`O">0sK STAFF H$&Mr}D=r|

/ SYSCAT.TABLES N9YFN=rj9H7^9#3N5sWkO"J<N

Wm0i`@lG~jD=G9#

C dynamic.sqc

Java Dynamic.java

COBOL dynamic.sqb

REXX dynamic.cmd

DYNAMIC ����%�������

1. [9HQtrk@9k#3N;/7gsKO!N 3 DN[9HQtk@,

^^lF$^9#

table_name
FETCH 9F<HasHNBTfKa5l?G<?r]}9k?a

KHQ9k#

st F-9HA0G0* SQL 9F<HasHr]}9k?aKHQ9

k#

parm_var
st NQia<?<&^<+<rV-9(k?aKG<?Mr?(

k#

2. 9F<HasHr`w9k#Qia<?<&^<+< ('?') , 1 D~CF$

k SQL 9F<HasHO"[9HQtK#L5l^9#3N[9HQt

O"Ev-!:rT&?aK PREPARE 9F<HasHKO5l^9#

PREPARE 9F<HasHO SQL F-9Hr,O7"Wj3sQ$i<^

?OP$s@<H18}!GQC1<8N"/;9&;/7gsr`w7^

9#3lO"Wj3sQ$kfGOJ/"BT~K@1Tol^9#

3. +<=krk@9k# DECLARE 9F<HasHO+<=kr"0*K`

w7? SQL 9F<HasHKX"U1^9#`wQ_ SQL 9F<Has

H, SELECT 9F<HasHG"klg"kL=+iTrhjP9KO+

<=k,,WG9#

4. +<=kr*<Ws9k# OPEN 9F<HasHO"kL=Nh 1 T\

hj0rX9h&K"hKk@7F*$?+<=kri|=7^9#

USING 8aO"`wQ_ SQL 9F<HasHNQia<?<&^<+<

rV-9(k?aN[9HQtrXj7^9#[9HQtNG<?&?$W

*hS95O"X"9ksN?$W*hS95H_9-,J1lPJj^;

s#
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5. G<?rhjP9# FETCH 9F<HasHrHQ7F" NAME srk

L=+i table_name [9HQtK\07^9#[9HQtO"Wm0i`

,LNTrhjP9?aKk<WPC/9k0Ku~5l^9#

6. +<=kr/m<:9k# CLOSE 9F<HasHO+<=kr/m<:

7"=N+<=kKX"9kj=<9rr|7^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i`@lKh

j[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java SQL (i<O SQLException H7F9m<5l""Wj1<7

gsN catch VmC/Gh}5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

REXX CHECKERR O=TWm0i`N*ojK"kWm7<8c<G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: DYNAMIC.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[]) {

EXEC SQL BEGIN DECLARE SECTION;
char table_name[19];
char st[80]; �1�
char parm_var[19];
char userid[9];
char passwd[19];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: DYNAMIC¥n" );
if (argc == 1) {

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else if (argc == 3) {

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else {

printf ("¥nUSAGE: dynamic [userid passwd]¥n¥n");
return 1;

} /* endif */

strcpy( st, "SELECT tabname FROM syscat.tables" );
strcat( st, " WHERE tabname <> ?" );
EXEC SQL PREPARE s1 FROM :st; �2�
EMB_SQL_CHECK("PREPARE");
EXEC SQL DECLARE c1 CURSOR FOR s1; �3�
strcpy( parm_var, "STAFF" );
EXEC SQL OPEN c1 USING :parm_var; �4�
EMB_SQL_CHECK("OPEN");
do {

EXEC SQL FETCH c1 INTO :table_name; �5�
if (SQLCODE != 0) break;
printf( "Table = %s¥n", table_name );

} while ( 1 );
EXEC SQL CLOSE c1; �6�
EMB_SQL_CHECK("CLOSE");
EXEC SQL COMMIT;
EMB_SQL_CHECK("COMMIT");
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : DYNAMIC.SQC */
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Java ��: Dynamic.java

import java.sql.*;
class Dynamic
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();
}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println (" Java Dynamic Sample");
// Connect to Sample database
Connection con = null;
// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample";
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception("¥nUsage: java Dynamic [username password]¥n");
}
// Enable transactions
con.setAutoCommit(false);
// Perform dynamic SQL SELECT using JDBC
try
{ PreparedStatement pstmt1 = con.prepareStatement(

"SELECT tabname FROM syscat.tables " +
"WHERE tabname <> ? " +
"ORDER BY 1"); �2�

// set cursor name for the positioned update statement
pstmt1.setCursorName("c1"); �3�
pstmt1.setString(1, "STAFF");
ResultSet rs = pstmt1.executeQuery(); �4�
System.out.print("¥n");
while( rs.next() ) �5�
{ String tableName = rs.getString("tabname");

System.out.println("Table = " + tableName);
};
rs.close();
pstmt1.close(); �7�
}
catch( Exception e )
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{ throw e;
}
finally
{ // Rollback the transaction

System.out.println("¥nRollback the transaction...");
con.rollback();
System.out.println("Rollback done.");

}
}
catch( Exception e )
{ System.out.println(e);
}

}
}
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COBOL ��: DYNAMIC.SQB

Identification Division.
Program-ID. "dynamic".
Data Division.
Working-Storage Section.

copy "sqlenv.cbl".
copy "sql.cbl".
copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC.

01 table-name pic x(20).
01 st pic x(80). �1�
01 parm-var pic x(18).
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: DYNAMIC".
display "Enter your user id (default none): "

with no advancing.
accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
move "SELECT TABNAME FROM SYSCAT.TABLES

- " ORDER BY 1
- " WHERE TABNAME <> ?" to st.

EXEC SQL PREPARE s1 FROM :st END-EXEC. �2�
move "PREPARE" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL DECLARE c1 CURSOR FOR s1 END-EXEC. �3�
move "STAFF" to parm-var.
EXEC SQL OPEN c1 USING :parm-var END-EXEC. �4�
move "OPEN" to errloc.
call "checkerr" using SQLCA errloc.
perform Fetch-Loop thru End-Fetch-Loop

until SQLCODE not equal 0.
EXEC SQL CLOSE c1 END-EXEC. �6�
move "CLOSE" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL COMMIT END-EXEC.
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move "COMMIT" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Main.
go to End-Prog.

Fetch-Loop Section.
EXEC SQL FETCH c1 INTO :table-name END-EXEC. �5�
if SQLCODE not equal 0

go to End-Fetch-Loop.
display "TABLE = ", table-name.

End-Fetch-Loop. exit.
End-Prog.

stop run.
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REXX ��: DYNAMIC.CMD

/* REXX DYNAMIC.CMD */
parse version rexxType .
parse source platform .
if platform == 'AIX/6000' & rexxType == 'REXXSAA' then
do

rcy = SysAddFuncPkg("db2rexx")
end
else
do

if RxFuncQuery('SQLDBS') <> 0 then
rcy = RxFuncAdd( 'SQLDBS', 'db2ar', 'SQLDBS' )

if RxFuncQuery('SQLEXEC') <> 0 then
rcy = RxFuncAdd( 'SQLEXEC', 'db2ar', 'SQLEXEC' )

end
/* pull in command line arguments */
parse arg userid passwd .
/* check to see if the proper number of arguments have been passed in */

PARSE ARG dbname userid password .
if ((dbname = "" ) | ,

(userid <> "" & password = "") ,
) then do
SAY "USAGE: dynamic.cmd <dbname> [<userid> <password>]"
exit -1

end
/* connect to database */
SAY
SAY 'Connect to' dbname
IF password= "" THEN

CALL SQLEXEC 'CONNECT TO' dbname
ELSE

CALL SQLEXEC 'CONNECT TO' dbname 'USER' userid 'USING' password
CALL CHECKERR 'Connect to '
SAY "Connected"

say 'Sample REXX program: DYNAMIC'
st = "SELECT tabname FROM syscat.tables WHERE tabname <> ? ORDER BY 1"
call SQLEXEC 'PREPARE s1 FROM :st' �2�
call CHECKERR 'PREPARE'
call SQLEXEC 'DECLARE c1 CURSOR FOR s1' �3�
call CHECKERR 'DECLARE'
parm_var = "STAFF"
call SQLEXEC 'OPEN c1 USING :parm_var' �4�
do while ( SQLCA.SQLCODE = 0 )

call SQLEXEC 'FETCH c1 INTO :table_name' �5�
if (SQLCA.SQLCODE = 0) then

say 'Table = ' table_name
end
call SQLEXEC 'CLOSE c1' �6�
call CHECKERR 'CLOSE'
call SQLEXEC 'CONNECT RESET'
call CHECKERR 'CONNECT RESET'
CHECKERR:

arg errloc
if ( SQLCA.SQLCODE = 0 ) then
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return 0
else do

say '--- error report ---'
say 'ERROR occurred :' errloc
say 'SQLCODE :' SQLCA.SQLCODE
/******************************¥
* GET ERROR MESSAGE API called *
¥******************************/
call SQLDBS 'GET MESSAGE INTO :errmsg LINEWIDTH 80'
say errmsg
say '--- end error report ---'
if (SQLCA.SQLCODE < 0 ) then
exit

else do
say 'WARNING - CONTINUING PROGRAM WITH ERRORS'
return 0

end
end

return 0
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SQLDA ���

SQLDA KOTjtN SQLVAR `\,~CF*j" ^2 K(5lF$kh&

K"F SQLVAR `\O 1 G<?TK 1 DNsr-R9kU#<kIN8^

jG=.5l^9# SQLVAR `\KO"p\ SQLVAR H 2 ! SQLVAR H

$& 2 DN?$W,"j^9#=N 2 DN?$WKD$FO" SQL rbq

r2H7F/@5$#

,WH5lk SQLVAR `\NtOkL=NsNtKhCFh^k?a""W

j1<7gsO,WK~8F,ZJtN SQLVAR WGrdj6k3H,G-

J1lPJj^;s#3lO"J<N 2 H*jN}!GT&3H,G-^9#

@Z5lF$k SQLDA NU#<kIKD$FO" SQL rbq r2H7F

/@5$#

v ,WH5lkGgN SQLDA (D^j"SQLVAR `\NGgtrXj7?

SQLDA) r?(k#kL=Ka93H,G-ksNGgtO 255 G9#a

5lksN$:l+, LOB ?$W+HCJ?$WNsG"klg"SQLN

NMO 2 \KJj"psr~lk?aK,WJ SQLVAR Ntb 2 \N

510 KJj^9#7+7"SELECT 9F<HasH, 255 srhja93

H5(G-J$3H,?$NG"djvFil?9Z<9Ngt,,$HQ

HJj^9#

v SQLVAR `\r/JaKXj7F".5aN SQLDA r?(k#3Nl

g"kL=K SQLDA GHQG-k SQLVAR `\hj?$s,~CF$k

H"-ROa5l^;s#eojK"G<?Y<9&^M<8c<O

^ 2. SQL -Rh (SQLDA)
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SELECT 9F<HasHG!P5lk*rj9H`\Ntra7^9#"W

j1<7gsO SQLDA K SQLVAR N,WtrdjvFF+i"

DESCRIBE 9F<HasHrHQ7Fs-Rr~j7^9#3N}0N\Y

KD$FO"XG.N SQLDA =$rQ$?9F<HasHN`wYr2H

7F/@5$#

e-N}0Nlg"GiK$/DN SQLVAR `\rdjvFlPh$+H$

&?d,88^9#F SQLVAR WGO"Gb 44 P$HN-1hrHQ7^

9 (SQLDATA *hS SQLIND U#<kIKdj6ilk-1hO+&sH

7F$^;s)#abj<K=,>5,"lP" SQLDA NGg5$:rdj

6kH$&GiN}!rBT9kNOJ1G9#

hj.5$ SQLDA rdjvFkH$& 2 V\N}!O"abj<N0*d

j6jr5]<H9k C *hS C++ Nh&JWm0i_s0@lK7+,Q

G-^;s#abj<N0*dj6jr5]<H7J$ COBOL d FORTRAN

Nh&J@lNlg"GiN}!rHQ9k3H,,WG9#

��� SQLDA 	���	�	!��"�����

"Wj1<7gs," SQLVAR `\N~CF$J$ minsqlda H$&>0N

SQLDA =$rk@9klLrcKHCFM(F_^7g&# SQLDA N

SQLN U#<kIOdj6ilk SQLVAR `\Ntr-R7^9#3Nl

g"SQLN O 0 K_j7J1lPJj^;s#!K"8z9Hjs0

dstring +i 1 DN9F<HasHr`w7"=7F=N-Rr minsqlda N

fK~O9kKO"!N SQL 9F<HasHr/T7^9# (C =8rHQ

7" minsqlda , SQLDA =$XN]$s?<H7Fk@5lF$kbNH7

^9#)

EXEC SQL
PREPARE STMT INTO :*minsqlda FROM :dstring;

dstring K^^lk9F<HasH,"FTK 20 sra9 SELECT 9F<

HasHG"C?H7^9# PREPARE 9F<HasH (^?O DESCRIBE

9F<HasH) NeN SQLDA N SQLD U#<kIKO"`wQ_

SELECT 9F<HasHNkLTNst,~CF$^9#

SQLDA N SQLVAR OJ<NlgK_j5l^9#

v SQLN >= SQLD G"j"+DINsb LOB ^?OCl?$WGOJ$l

g

GiN SQLD SQLVAR `\,_j5l"SQLDOUBLED OVis/K_j

5l^9#
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v SQLN >= 2*SQLD G"j"+D/J/Hb 1 DNs, LOB ^?OCl?

$WG"klg

2* SQLD SQLVAR `\,_j5l"SQLDOUBLED O 2 K_j5l^

9#

v SQLD <= SQLN < 2*SQLD G"j"/J/Hb 1 DNs,Cl?$WG

"j"+D LOB NsOJ$lg

GiN SQLD SQLVAR `\,_j5l"SQLDOUBLED OVis/K_j

5l^9# SQLWARN P$sI&*W7gs, YES NlgO"Yp

SQLCODE +237 (SQLSTATE 01594) ,/T5l^9#

J<NlgKO"SQLDA bN SQLVAR O_j5l^;s (IC9Z<9r

dj6j"DESCRIBE rb& 1 YXj9kh&Wa5l^9)#

v SQLN < SQLD G"j"INsb LOB ^?OCl?$WGOJ$lg

SQLVAR `\O_j5l:"SQLDOUBLED OVis/K_j5l^9#

SQLWARN P$sI&*W7gs, YES NlgO"Yp SQLCODE +236

(SQLSTATE 01005) ,/T5l^9#

DESCRIBE r5oKBT9k?aKO"SQLD SQLVAR rdj6CF/@

5$#

v SQLN < SQLD G"j"/J/Hb 1 DNs,Cl?$WG"j"+D

LOB NsOJ$lg

SQLVAR `\O_j5l:"SQLDOUBLED OVis/K_j5l^9#

SQLWARN P$sI&*W7gs, YES NlgO"Yp SQLCODE +239

(SQLSTATE 01005) ,/T5l^9#

Cl?$WN>0r^` DESCRIBE r5oKBT9k?aKO" 2*SQLD

SQLVAR rdj6CF/@5$#

v SQLN < 2*SQLD G"j"+D/J/Hb 1 DNs, LOB G"klg

SQLVAR `\O_j5l:"SQLDOUBLED OVis/K_j5l^9#

Yp SQLCODE +238 (SQLSTATE 01005) ,/T5l^9 (SQLWARN P

$sI&*W7gsN_jKX8J/)#

DESCRIBE r5oKBT9k?aKO"2*SQLD SQLVAR rdj6CF/

@5$#

BIND 3^sIN SQLWARN *W7gsO" DESCRIBE (^?O

PREPARE...INTO) ,J<NYpra9+I&+r)f7^9#

v SQLCODE +236 (SQLSTATE 01005)

v SQLCODE +237 (SQLSTATE 01594)

v SQLCODE +239 (SQLSTATE 01005)
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"Wj1<7gs&3<IGO"3liN SQLCODE ,a5lkD=-N"

k3HroKM8K~lF*$F/@5$#Yp SQLCODE +238 (SQLSTATE

01005) O"*rj9HK LOB s,"j SQLDA KT,vJ SQLVAR ,"

klgK",:a5l^9#3lO"kL;CHbK LOB s,"k?aK

SQLVAR Nt, 2 \KJCF$J1lPJiJ$H$&3Hr"Wj1<7

gs,'1G-k#lN}!G9#

��!�� SQLVAR ���
��� SQLDA �� � 

kL=Nst,h^C?i"-1hr 2 V\N"Uk5$:N SQLDA Kd

j6k3H,G-^9#?H(P"kL=K 20 s,^^lF$k (=NIl

b, LOB sGJ$) lg" 2 V\N SQLDA =$G"k fulsqlda O"/

J/Hb 20 N SQLVAR WG (^?OkL=K LOB ^?OCl?$W,"

klgKO 40 WG) rXj7Fdj6iJ1lPJj^;s#3NcN=N

>Nt,GO"LOB ^?OCl?$WOkL=K^^lJ$bNH7^9#

SQLDA =$N-1hWoOJ<Nh&K=.5lF$^9#

v 95 16 P$HNGj9XC@< (SQLN *hS SQLD JINU#<kI

r^`)#

v SQLVAR `\NDQ9[s"=l>lNWGO95, 44 P$H (32 SC

H&WiCHU)<`Nlg) ^?O 56 P$H (64 SCH&WiCHU)

<`Nlg)#

fulsqlda K,WJ SQLVAR `\NtO" minsqlda H$& SQLD U#<k

IKXj5l^7?#=NMO 20 G9#=N?a"3NcGHQ5lk

fulsqlda K,WJ-1hdj6jO"J<Nh&KJj^9#

16 + (20 * sizeof(struct sqlvar))

m: 64 SCH&WiCHU)<`Nlg" sizeof(struct sqlvar) *hS

sizeof(struct sqlvar2) O 56 ra7^9# 32 SCH&WiCHU)<

`Nlg" sizeof(struct sqlvar) *hS sizeof(struct sqlvar2) O

44 ra7^9#

3NMO"XC@<N5$:KF SQLVAR `\N5$:N 20 \rC(F"

gW 896 P$HG"k3Hr=7F$^9#

SQLDASIZE ^/mrHQ9k3HKhj"+,NW;r7J$h&K7"P

<8gsG-N>0X8r9YFsr9k3H,G-^9#
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SELECT 	!��"�����

fulsqlda K=,J9Z<9rdj6k?aKO""Wj1<7gsKJ<N9

FCWr^ak,W,"j^9#

1. fulsqlda N SQLN U#<kIKM 20 r]I9k#

2. 2 V\N SQLDA =$ fulsqlda rQ$F SELECT 9F<HasHKX9

kpsr~j9k#3lKO"!N 2 H*jN}!,"j^9#

v minsqlda NeojK fulsqlda rXj9kLN PREPARE 9F<Has

HrHQ9k#

v fulsqlda rXj9k DESCRIBE 9F<HasHrHQ9k#

DESCRIBE 9F<HasHrHQ9kH9F<HasHr 2 s`w9k39

H,J1k?a"3N}!N[&,%sGHQ5l^9# DESCRIBE 9F<

HasHO"`w`nfK~j7?0NpsrFYHQ9k@1G"=Nps

r7,N SQLDA =$K~l^9#!N9F<HasHr/T9k3H,G-

^9#

EXEC SQL DESCRIBE STMT INTO :fulsqlda

3N9F<HasHrBT9kH"=l>lN SQLVAR WGKOkL=N 1

DNsN-R,^^l^9#

���	�����������

SQLDA =$rQ$FkL=N$UNTrhjP9KO""Wj1<7gsO

v0KJ<Nh}rTCF*/,W,"j^9#

1. =l>lN SQLVAR -Rr,O7F"=NsNMK,WJ9Z<9NLr

=L9k#

SELECT ,-R5lF$klg"i<8&*V8'/H (LOB) NMKD$

F" SQLVAR KXj5lkG<?&?$WO SQL_TYP_xLOB G"k3

HKmU7F/@5$#3NG<?&?$WOlL*J LOB [9HQtH

18G"j"9YFN LOB O 1 sGabj<K]I5l^9#3lO

(t MB ^GN) .5$ LOB NlgKn07^9,"3NG<?&?$W

rg-$ LOB (1 GB) KHQ9k3HOG-^;s# SQLVAR bN"W

j1<7gsNsjArQ97F" SQL_TYP_xLOB_LOCATOR ^?O

SQL_TYPE_xLOB_FILE N$:l+K9k3H,,WKJj^9#

(SQLVAR N SQLTYPE U#<kIrQ99klgKO" SQLLEN U#<

kIbQ99k,W,"kNGmU7F/@5$#) SQLVAR bNsjA

rQ99kH""Wj1<7gsGO=N77$?$WKP7F57$FL

N-1hrdj6k3H,G-^9# LOB N\YKD$FO"289Z<8

NXh10O *V8'/HX"!=NHQYr2H7F/@5$#
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2. =NsNMK-1hrdj6k#

3. dj6C?-1hN"Il9r SQLDA =$N SQLDATA U#<kIK]

I9k#

3liN9FCWO"FsN-Rr,O7"=l>lN SQLDATA U#<k

INbFr=NsNMr]}9k@1Ng-5rbD-1hHV-9(k3H

KhCFTol^9#950-O"LOB ?$WGJ$G<?`\KP9kF

SQLVAR `\N SQLLEN U#<kI+i=L5l^9#?$W,

BLOB"CLOB"^?O DBCLOB N`\Nlg"950-O 2 V\N

SQLVAR `\N SQLLONGLEN U#<kI+i=L5l^9#

5iK"Xj7?sKLkrHQG-klg""Wj1<7gsO SQLIND

U#<kINbFrsN81QtN"Il9HV-9(J1lPJj^;s#

3�0����

SQLDA =$Ndj6j,,ZKTolkH" SELECT 9F<HasHKX"

9k+<=kr*<Ws7" FETCH 9F<HasHN USING DESCRIPTOR

8arXj9k3HKhCFTrhjP93H,G-^9#

3l,*;7?i"+<=kr/m<:7"0*Kdj6C?abj<rr|

7F/@5$#

SQLDA 	��� � 

C @lG SQLDA =$rn.9kKO"[9H@lG INCLUDE SQLDA 9

F<HasHrH_~`+"^?O SQLDA $s/k<I&U!$krH_~

sG"=$jAr~j7F/@5$#!K"SQLDA N5$:OGj5lF$

J$?a""Wj1<7gsO SQLDA XN]$s?<rk@7"=lK-1

hrdj6iJ1lPJj^;s# SQLDA =$NB]N5$:O"SQLDA

rQ$FO5lkDLG<?`\NtKhCFh^j^9# (SQLDA rh}

9k"Wj1<7gsN3<G#s0}!NcKD$FO" 167Z<8NXc:

ADHOC Wm0i`Yr2H7F/@5$#)

C/C++ Wm0i`@lGO"SQLDA Ndj6jrJ1KT&?aK^/m,

s!5lF$^9#3N^/mNA0OJ<NH*jG9 (c0H7F"

HP-UX WiCHU)<`NlgOA0,[Jj^9)#

#define SQLDASIZE(n) (offsetof(struct sqlda, sqlvar) + (n) × sizeof(struct sqlvar))

HP-UX WiCHU)<`Nlg"3N^/mNA0OJ<NH*jG9#

#define SQLDASIZE(n) (sizeof(struct sqlda) + (n-1) × sizeof(struct sqlvar))
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3N^/mrHQ9k3HKhCF" n DN SQLVAR WGK,WJ-1hr

W;9k3H,G-^9#

COBOL G SQLDA =$rn.9kKO" INCLUDE SQLDA 9F<HasH

rH_~`+"^?O COPY 9F<HasHrHQ7^9#Gb?/N

SQLVAR r)f7"=NkL SQLDA ,HQ9k-1hNFLr)f7?$

lgO" COPY 9F<HasHrHQ7F/@5$#?H(P"SQLVAR N

J,~Ntr 1489 +i 1 KQ99kKO"J<N COPY 9F<HasHr

HQ7^9#

COPY "sqlda.cbl"
replacing --1489--
by --1--.

FORTRAN @lGO"+JjAG<?=$^?O0*dj6jO>\KO5]

<H5lF$^;s# SQLDA $s/k<I&U!$kO FORTRAN GOH

QG-^;s#3lO"FORTRAN GO SQLDA rG<?=$H7F5]<H

G-J$?aG9# FORTRAN Wm0i`GO"Wj3sQ$i<O

INCLUDE SQLDA 9F<HasHr5k7^9#

?@7"FORTRAN Wm0i`GE* SQLDA =$Kw?=$rn.7"3l

r SQLDA rHQG-k$UNljGHQ9k3H,G-^9# sqldact.f

U!$kKO" FORTRAN G SQLDA =$rk@9kNKr)Djt,^^

lF$^9#

]$s?<Mr,WH9k SQLDA WGKMrdjvFkKO"SQLGADDR

NFSP7rBT7F/@5$#

!N=O"SQLVAR WGr 1 D}D SQLDA =$Nk@*hSHQ}!r(

7F$^9#

@l =<9&3<Ic

C/C++ #include <sqlda.h>
struct sqlda *outda = (struct sqlda *)malloc(SQLDASIZE(1));
/* DECLARE LOCAL VARIABLES FOR HOLDING ACTUAL DATA */
double sal;
short salind;
/* INITIALIZE ONE ELEMENT OF SQLDA */
memcpy( outda->sqldaid,"SQLDA ",sizeof(outda->sqldaid));
outda->sqln = outda->sqld = 1;
outda->sqlvar[0].sqltype = SQL_TYP_NFLOAT;
outda->sqlvar[0].sqllen = sizeof( double );.
outda->sqlvar[0].sqldata = (unsigned char *)&sal;
outda->sqlvar[0].sqlind = (short *)&salind;
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@l =<9&3<Ic

COBOL WORKING-STORAGE SECTION.
77 SALARY PIC S99999V99 COMP-3.
77 SAL-IND PIC S9(4) COMP-5.

EXEC SQL INCLUDE SQLDA END-EXEC

* Or code a useful way to save unused SQLVAR entries.
* COPY "sqlda.cbl" REPLACING --1489-- BY --1--.

01 decimal-sqllen pic s9(4) comp-5.
01 decimal-parts redefines decimal-sqllen.

05 precision pic x.
05 scale pic x.

* Initialize one element of output SQLDA
MOVE 1 TO SQLN
MOVE 1 TO SQLD
MOVE SQL-TYP-NDECIMAL TO SQLTYPE(1)

* Length = 7 digits precision and 2 digits scale

MOVE x"07" TO PRECISION.
MOVE x"02" TO SCALE.
MOVE DECIMAL-SQLLEN TO O-SQLLEN(1).

SET SQLDATA(1) TO ADDRESS OF SALARY
SET SQLIND(1) TO ADDRESS OF SAL-IND
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@l =<9&3<Ic

FORTRAN include 'sqldact.f'

integer*2 sqlvar1
parameter ( sqlvar1 = sqlda_header_sz + 0*sqlvar_struct_sz )

C Declare an Output SQLDA -- 1 Variable
character out_sqlda(sqlda_header_sz + 1*sqlvar_struct_sz)

character*8 out_sqldaid ! Header
integer*4 out_sqldabc
integer*2 out_sqln
integer*2 out_sqld

integer*2 out_sqltype1 ! First Variable
integer*2 out_sqllen1
integer*4 out_sqldata1
integer*4 out_sqlind1
integer*2 out_sqlnamel1
character*30 out_sqlnamec1

equivalence( out_sqlda(sqlda_sqldaid_ofs), out_sqldaid )
equivalence( out_sqlda(sqlda_sqldabc_ofs), out_sqldabc )
equivalence( out_sqlda(sqlda_sqln_ofs), out_sqln )
equivalence( out_sqlda(sqlda_sqld_ofs), out_sqld )
equivalence( out_sqlda(sqlvar1+sqlvar_type_ofs), out_sqltype1 )
equivalence( out_sqlda(sqlvar1+sqlvar_len_ofs), out_sqllen1 )
equivalence( out_sqlda(sqlvar1+sqlvar_data_ofs), out_sqldata1 )
equivalence( out_sqlda(sqlvar1+sqlvar_ind_ofs), out_sqlind1 )
equivalence( out_sqlda(sqlvar1+sqlvar_name_length_ofs),
+ out_sqlnamel1 )
equivalence( out_sqlda(sqlvar1+sqlvar_name_data_ofs),
+ out_sqlnamec1 )

C Declare Local Variables for Holding Returned Data.
real*8 salary
integer*2 sal_ind

C Initialize the Output SQLDA (Header)
out_sqldaid = 'OUT_SQLDA'
out_sqldabc = sqlda_header_sz + 1*sqlvar_struct_sz
out_sqln = 1
out_sqld = 1

C Initialize VAR1
out_sqltype1 = SQL_TYP_NFLOAT
out_sqllen1 = 8
rc = sqlgaddr( %ref(salary), %ref(out_sqldata1) )
rc = sqlgaddr( %ref(sal_ind), %ref(out_sqlind1) )
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0*Jabj<dj6jr5]<H7J$@lGO" SQLVAR WGNu>t

rXj7? SQLDA r[9H@lG@(*Kk@7J1lPJj^;s#

SQLVAR NWGKO""Wj1<7gsN,WK~8Fhj5l?H*jN=

,Jtr,:k@7F/@5$#

SQLDA 	��������������

[9HQtNj9HrHQ7FG<?ru1O9hjb" SQLDA rHQ7F

G<?ru1O9[&,"hjb$@p-,@il^9#?H(P"SQLDA

rQ$F"G-N[9H@lKP~9kbNrb?J$G<? (C @lN

DECIMAL G<?JI) r>w9k3H,G-^9# ADHOC HFPlk5s

Wk&Wm0i`O"3N;!rQ$?cG9# (167Z<8NXc: ADHOC

Wm0i`Yr2H#) tMH-f>,INh&KX"U1ilF$k+r(

9XxJj_2Hj9HKD$FO" =8 r2H7F/@5$#

= 8. DB2 V2 SQLDA SQL ?$W. tM*hSP~9k-f>

SQL s> SQLTYPE tM SQLTYPE -f>1

DATE 384/385 SQL_TYP_DATE / SQL_TYP_NDATE

TIME 388/389 SQL_TYP_TIME / SQL_TYP_NTIME

TIMESTAMP 392/393 SQL_TYP_STAMP / SQL_TYP_NSTAMP

n/a2 400/401 SQL_TYP_CGSTR / SQL_TYP_NCGSTR

BLOB 404/405 SQL_TYP_BLOB / SQL_TYP_NBLOB

CLOB 408/409 SQL_TYP_CLOB / SQL_TYP_NCLOB

DBCLOB 412/413 SQL_TYP_DBCLOB / SQL_TYP_NDBCLOB

VARCHAR 448/449 SQL_TYP_VARCHAR / SQL_TYP_NVARCHAR

CHAR 452/453 SQL_TYP_CHAR / SQL_TYP_NCHAR

LONG VARCHAR 456/457 SQL_TYP_LONG / SQL_TYP_NLONG

n/a3 460/461 SQL_TYP_CSTR / SQL_TYP_NCSTR

VARGRAPHIC 464/465 SQL_TYP_VARGRAPH / SQL_TYP_NVARGRAPH

GRAPHIC 468/469 SQL_TYP_GRAPHIC / SQL_TYP_NGRAPHIC

LONG VARGRAPHIC 472/473 SQL_TYP_LONGRAPH / SQL_TYP_NLONGRAPH

FLOAT 480/481 SQL_TYP_FLOAT / SQL_TYP_NFLOAT

REAL4 480/481 SQL_TYP_FLOAT / SQL_TYP_NFLOAT

DECIMAL5 484/485 SQL_TYP_DECIMAL / SQL_TYP_DECIMAL

INTEGER 496/497 SQL_TYP_INTEGER / SQL_TYP_NINTEGER

SMALLINT 500/501 SQL_TYP_SMALL / SQL_TYP_NSMALL

n/a 804/805 SQL_TYP_BLOB_FILE / SQL_TYPE_NBLOB_FILE
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= 8. DB2 V2 SQLDA SQL ?$W (3-). tM*hSP~9k-f>

SQL s> SQLTYPE tM SQLTYPE -f>1

n/a 808/809 SQL_TYP_CLOB_FILE / SQL_TYPE_NCLOB_FILE

n/a 812/813 SQL_TYP_DBCLOB_FILE / SQL_TYPE_NDBCLOB_FILE

n/a 960/961 SQL_TYP_BLOB_LOCATOR / SQL_TYP_NBLOB_LOCATOR

n/a 964/965 SQL_TYP_CLOB_LOCATOR / SQL_TYP_NCLOB_LOCATOR

n/a 968/969 SQL_TYP_DBCLOB_LOCATOR / SQL_TYP_NDBCLOB_LOCATOR

m: 3liNjA?$WO sql.h $s/k<I&U!$kK"j"$s/k<I&U!$k+NO" sqllib

G#l/Hj<N include 5VG#l/Hj<K"j^9# (?H(P"C Wm0i_s0@lNlgO

sqllib/include/sql.h HJj^9#)

1. COBOL Wm0i_s0@lNlg"SQLTYPE KO<~ (_) rHQ7^;s,"=NeojKO$U

s (-) rHQ7^9#

2. 3lO NULL *;0iU#C/&9Hjs0G9#

3. 3lO NULL *;8z9Hjs0G9#

4. SQLDA GN REAL H DOUBLE Nc$O95NMG9 (4 ^?O 8)#

5. :YOGiNP$HK"j^9#LhjO 2 V\NP$HK"j^9#

��	 SQL 	!��"�����

0* SQL rHQ9k"Wj1<7gsrn.7"$UN SQL 9F<Has

Hrh}9k3H,G-^9#?H(P""Wj1<7gs,f<6<+i

SQL 9F<HasHru1~lklg""Wj1<7gsO9F<HasHK

D$Fv0Ko+CF$J/Fb"=N9F<HasHrBTG-J1lPJ

j^;s#

PREPARE *hS DESCRIBE 9F<HasHr SQLDA =$GHQ9k3H

Khj""Wj1<7gsOBT5lk SQL 9F<HasHN?$Wr=L

7"=lK~8Fh}9k3H,G-^9#

PC0 SQL 9F<HasHrh}9kWm0i`NcKD$FO" 167Z<

8NXc: ADHOC Wm0i`Yr2H7F/@5$#

	!��"����-����

SQL 9F<HasHr`w9klg"9F<HasHN?$WKX9kpsO

SQLDA =$r4YF=L9k3H,G-^9#3NpsO9F<HasHN

`w~K INTO 8arXj7F SQLDA =$K~lk+"^?Ov0K`w

5l?9F<HasHKP7F DESCRIBE 9F<HasHr/T9k3HK

hCF" SQLDA =$K~lk3H,G-^9#
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$:lNlgGb"G<?Y<9&^M<8c<O SQLDA =$N SQLD U

#<kIK 1 DNMr~l" SQL 9F<HasHKhj8.5l?kL=K

sNtr(7^9# SQLD U#<kIK<m (0) ,~CF$klg"3N9

F<HasHO SELECT 9F<HasHGO"j^;s#9F<HasHO

9GK`w5lF$k?a" EXECUTE 9F<HasHrHQ7F?@AKB

T9k3H,G-^9#

9F<HasHKQia<?<&^<+<,^^lF$klg" USING 8a

O SQL rbq K-R5lF$k}!GXj9k,W,"j^9# USING 8

aO"[9HQtNj9H+ SQLDA =$NIAi+rXj9k3H,G-^

9#

SQLD U#<kI, 0 hjg-$lg"9F<HasHO SELECT 9F<H

asHG"k?a"!NaGNb@K>CFh}7J1lPJj^;s#

���	� SELECT 	!��"��

DQj9H SELECT 9F<HasHHO"a5lksNt*hS?$W,W

j3sQ$k~KOo+iJ$9F<HasHN3HG9#3Nlg""Wj

1<7gsKO"kL=NTr]}9k?aKk@7J1lPJiJ$5NJ

[9HQt,o+j^;s#

DQj9H SELECT 9F<HasHrh}9kKO""Wj1<7gsGO

J<Nh&K9k3H,G-^9#

1. SQLDA rk@9k#DQj9H SELECT 9F<HasHrh}9kK

O" SQLDA =$r,:HQ7^9#

2. INTO 8arHQ7F9F<HasHr PREPARE (`w) 9k#"Wj1

<7gsO"k@7? SQLDA =$K=,J SQLVAR WG,"k+I&

+r=L7^9#=,JWG,J$lg""Wj1<7gsO,WJtN

SQLVAR WGr}DLN SQLDA =$rdj6j"7,N SQLDA rQ

$FICN DESCRIBE 9F<HasHr/T7^9#

3. SQLVAR WGrdj6k#F SQLVAR K,WJ[9HQt*hS81

K"-1hrdj6j^9#3N9FCWGO"=l>lN SQLVAR WG

KG<?Ndj6j"Il9*hS81Qtr~l^9#

4. SELECT 9F<HasHrh}9k#+<=kO`wQ_9F<HasH

KX"U1il"*<Ws5l^9#TO,ZKdj6il? SQLDA =

$rQ$FhjP5l^9#

3liN9FCWKD$FO"J<NaG\7/b@5lF$^9#

v 155Z<8NXSQLDA Nk@Y

v 156Z<8NXG.N SQLDA =$rQ$?9F<HasHN`wY
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v 158Z<8NX=,JtN SQLVAR `\rXj7? SQLDA Ndj6jY

v 159Z<8NXSELECT 9F<HasHN-RY

v 159Z<8NXTr]}9k?aN-1hNM@Y

v 160Z<8NX+<=kNh}Y

#�+���$�"#� SQL �����

"Wj1<7gsG$UN SQL 9F<HasHr]IG-klg"3lir

G<?&?$W, VARCHAR"LONG VARCHAR"CLOB"VARGRAPHIC"

LONG VARGRAPHIC"^?O DBCLOB Nsr}D=K]I9k3H,G-

^9#=N VARGRAPHIC"LONG VARGRAPHIC"*hS DBCLOB G<

?&?$WO" 2 P$H8z5]<H (DBCS) *hSH% UNIX 3<I

(EUC) D-G7+HQG-J$NGmU7F/@5$#

f<6<O"`wQ_NP<8gsN SQL 9F<HasHGOJ/"=N=

<9r]I7J1lPJj^;s#3lO"=K]I5lF$kP<8gsr

BT9k0K"F9F<HasHr!w7F`w7J1lPJiJ$3HrU

#7^9#D^j""Wj1<7gsO"8z9Hjs0+i SQL 9F<H

asHr`w7"3N9F<HasHr0*KBT7^9#

�: ADHOC ����%

3NcGO"PC0 SQL 9F<HasHrh}9k?aN SQLDA NHQ!

r(7^9#

m: 3Nc adhoc.sqc O"C @lN_rP]H7F$^9#

ADHOC ����%�������

1. SQLDA =$rjA9k# INCLUDE SQLDA 9F<HasHO"G<?

Y<9&^M<8c<HWm0i`HNVGG<?ru1O79k]KQ

$ilk SQLDA =$rjA*hSk@7^9#

2. SQLCA =$rjA9k# INCLUDE SQLCA 9F<HasHO SQLCA

=$rjA7"=N=$bNWGH7F SQLCODE rjA7^9# SQLCA

=$N SQLCODE U#<kIO"SQL 9F<HasHNBTeK"G<

?Y<9&^M<8c<KhjGGpsrQ$F975l^9#

3. [9HQtrk@9k# BEGIN DECLARE SECTION *hS END

DECLARE SECTION 9F<HasHO"[9HQtk@rhZj^9#

[9HQtKO"SQL 9F<HasHG2H5lk]K"\,tH7F3

ms (:) ,U1il^9#

4. G<?Y<9K\39k#Wm0i`Of<6<XjNG<?Y<9K\

37"=NG<?Y<9XN&Q"/;9rWa7^9# (START
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DATABASE MANAGER API FSP7^?O db2start 3^sI,/T5

lF$k3Hr0sH7F$^9#) &Q"/;9&b<IG18G<?

Y<9K\37h&H9k>NWm0i`Kb"/;9,vD5l^9#

5. 0;rA'C/9k# SQLCA =$O"CONNECT TO 9F<HasH,

5oK*;7?+I&+rA'C/7^9# SQLCODE M, 0 NH-O"

\3,.y7?3Hr(7^9#

6. PC0WmsWH# SQL 9F<HasHOWmsWHKhCF~O5

l"=NeNh}N?aK process_statement XtKwil^9#

7. His6/7gsN*; - COMMIT#nH1L,*;7?3Hrf<6<

,N'7?JiP"COMMIT G*;7^9#GeN COMMIT Je"~

O5l? SQL 9F<HasHKhCFWa5l?9YFNQ9,G<?

Y<9K]I5l^9#

8. His6/7gsN*; - ROLLBACK#nH1L,*;7?3Hrf<

6<,N'7?JiP"ROLLBACK G*;7^9#GeN COMMIT ^

?OWm0i`N+OJe"~O5l? SQL 9F<HasHKhCFW

a5l?9YFNQ9OhjC5l^9#

9. G<?Y<9+iZG9k#Wm0i`O CONNECT RESET 9F<Ha

sHrBT7F"G<?Y<9+iZG7^9#BT~KO"SQLCA ,

5oK*;7?+I&+,A'C/5l^9#

10. SQL 9F<HasH&F-9Hr[9HQtK#L9k#9F<Has

H&F-9HO"[9HQt st GXj7?G<?hK#L5l^9#

11. h}N?aK SQLDA r`w9k#i| SQLDA =$,k@5l"ab

j<, init_da Wm7<8c<KhCFdj6il" SQL 9F<Has

HKhCF8.5lkPO?$W,hail^9# PREPARE 9F<Ha

sH+ia5l? SQLDA O" SQL 9F<HasH+ia5lksNt

rsp7^9#

12. SQLDA ,8_7F$kPOsrsp9k# SQL 9F<HasHO

SELECT 9F<HasHG9# SQLDA O init_da Wm7<8c<Kh

CFi|=5l"`wQ_ SQL 9F<HasH,V+lkabj<&9

Z<9rdj6j^9#

13. SQLDA OPOs,J$3Hrsp9k#a5lks,"j^;s# SQL

9F<HasHO EXECUTE 9F<HasHrHQ7F0*K BT5l

^9#

14. SQLDA QNabj<&9Z<9r`w9k#abj<O"SQLDA bN

s=$r?G7Fdj6il^9#abj<NjWLO"SQLDA bNs

=$N SQLTYPE H SQLLEN KhCF*r5l^9#
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15. +<=krk@*hS*<Ws9k# DECLARE 9F<HasHO+<

=k pcurs r sqlStatement bK"j0*K`w5l? SQL 9F<Ha

sHKX"U1"=Ne+<=kO*<Ws5l^9#

16. TrhjP9# FETCH 9F<HasHO"+<=kr!NTKLVU

1"=NTNbFr SQLDA K\07^9#

17. s?$Hkr=(9k#hjP5l?GiNT,"s?$HkpsG9#

18. Tpsr=(9k#"37FBT5lk FETCH KhCF}85l?Tp

s,=(5l^9#

19. +<=kr/m<:9k# CLOSE 9F<HasHO+<=kr/m<:

7"+<=kKX"U1ilF$?q;rr|7^9#

EMB_SQL_CHECK ^/m / XtO"Wm0i`0tK"k(i<!:f<F#j

F#<G9# DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FFjA5l^9#

C H_~_ SQL Wm0i`Nlg" utilemb.sqc bN sqlInfoPrint Xt

O" utilemb.h bN EMB_SQL_CHECK H7FFjA5l^9#3N(i<!:f

<F#jF#<N=<9&3<IKD$FO" 130Z<8NXWm0i`cG

N GET ERROR MESSAGE NHQYr2H7F/@5$#

3NcGO" utilemb.sqc U!$kKf<F#jF#<H7Fs!5lF$k

?/5sNICNWm7<8c<rHQ9k3HKmU7F/@5$#=NW

m7<8c<KO"J<NbN,"j^9#

init_da
`wQ_ SQL 9F<HasHKabj<rdj6j^9#bt-RX

t SQLDASIZE rHQ7F",5J-1FL,W;5l^9#

alloc_host_vars
SQLDA ]$s?<+iNG<?QKabj<rdj6j^9#

free_da
SQLDA G<?=$rHQ9k?aKdj6ilF$?abj<rr|

7^9#

print_var
SQLDA SQLVAR Qtru~7^9#3NWm7<8c<O"^:G

<?&?$Wr=L7F+i"G<?Nu~K,WJ5Vk<AsrF

SP7^9#

display_da
O5lF$k]$s?<NPOr=(7^9#POG<?N=$KX8

N"k9YFNpsO"Wm7<8c< print_var G!:5l?bN

H7F"3N]$s?<+ixQG-^9#
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C ��: ADHOC.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sqlenv.h>
#include <sqlcodes.h>
#include <sqlda.h> �1�
#include "utilemb.h"
#ifdef DB268K

/* Need to include ASLM for 68K applications */
#include <LibraryManager.h>

#endif
EXEC SQL INCLUDE SQLCA ; �2�
#define SQLSTATE sqlca.sqlstate
int process_statement( char * ) ;
int main( int argc, char *argv[] ) {

int rc ;
char sqlInput[256] ;
char st[1024] ;
EXEC SQL BEGIN DECLARE SECTION ; �3�

char userid[9] ;
char passwd[19] ;

EXEC SQL END DECLARE SECTION ;
#ifdef DB268K

/*
Before making any API calls for 68K environment,
need to initial the Library Manager
*/
InitLibraryManager(0,kCurrentZone,kNormalMemory) ;
atexit(CleanupLibraryManager) ;

#endif
printf( "Sample C program : ADHOC interactive SQL¥n" ) ;
/* Initialize the connection to a database. */
if ( argc == 1 ) {

EXEC SQL CONNECT TO sample ;
EMB_SQL_CHECK( "CONNECT TO SAMPLE" ) ;

}
else if ( argc == 3 ) {

strcpy( userid, argv[1] ) ;
strcpy( passwd, argv[2] ) ;
EXEC SQL CONNECT TO sample USER :userid USING :passwd ; �4�
EMB_SQL_CHECK( "CONNECT TO SAMPLE" ) ; �5�

}
else {

printf( "¥nUSAGE: adhoc [userid passwd]¥n¥n" ) ;
return( 1 ) ;

} /* endif */
printf( "Connected to database SAMPLE¥n" ) ;
/* Enter the continuous command line loop. */
*sqlInput = '¥0' ;
while ( ( *sqlInput != 'q' ) && ( *sqlInput != 'Q' ) ) { �6�

printf( "Enter an SQL statement or 'quit' to Quit :¥n" ) ;
gets( sqlInput ) ;
if ( ( *sqlInput == 'q' ) || ( *sqlInput == 'Q' ) ) break ;
if ( *sqlInput == '¥0' ) { /* Don't process the statement */

printf( "No characters entered.¥n" ) ;
continue ;

}
strcpy( st, sqlInput ) ;
while ( sqlInput[strlen( sqlInput ) - 1] == '¥¥' ) {

st[strlen( st ) - 1] = '¥0' ;
gets( sqlInput ) ;
strcat( st, sqlInput ) ;

}
/* Process the statement. */
rc = process_statement( st ) ;

}
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printf( "Enter 'c' to COMMIT or Any Other key to ROLLBACK the transaction :¥n" ) ;
gets( sqlInput ) ;
if ( ( *sqlInput == 'c' ) || ( *sqlInput == 'C' ) ) {

printf( "COMMITING the transactions.¥n" ) ;
EXEC SQL COMMIT ; �7�
EMB_SQL_CHECK( "COMMIT" ) ;

}
else { /* assume that the transaction is to be rolled back */

printf( "ROLLING BACK the transactions.¥n" ) ;
EXEC SQL ROLLBACK ; �8�
EMB_SQL_CHECK( "ROLLBACK" ) ;

}
EXEC SQL CONNECT RESET ; �9�
EMB_SQL_CHECK( "CONNECT RESET" ) ;
return( 0 ) ;

}
/******************************************************************************
* FUNCTION : process_statement
* This function processes the inputted statement and then prepares the
* procedural SQL implementation to take place.
******************************************************************************/

int process_statement ( char * sqlInput ) {
int counter = 0 ;
struct sqlda * sqldaPointer ;
short sqlda_d ;
EXEC SQL BEGIN DECLARE SECTION ; �3�

char st[1024] ;
EXEC SQL END DECLARE SECTION ;
strcpy( st, sqlInput ) ; �10�
/* allocate an initial SQLDA temp pointer to obtain information

about the inputted "st" */
init_da( &sqldaPointer, 1 ) ; �11�
EXEC SQL PREPARE statement1 from :st ;
/* EMB_SQL_CHECK( "PREPARE" ) ; */
EXEC SQL DESCRIBE statement1 INTO :*sqldaPointer ;
/* Expecting a return code of 0 or SQL_RC_W236,

SQL_RC_W237, SQL_RC_W238, SQL_RC_W239 for cases
where this statement is a SELECT statment. */

if ( SQLCODE != 0 &&
SQLCODE != SQL_RC_W236 &&
SQLCODE != SQL_RC_W237 &&
SQLCODE != SQL_RC_W238 &&
SQLCODE != SQL_RC_W239

) {
/* An unexpected warning/error has occurred. Check the SQLCA. */
EMB_SQL_CHECK( "DESCRIBE" ) ;

} /* end if */
sqlda_d = sqldaPointer->sqld ;
free( sqldaPointer ) ;
if ( sqlda_d > 0 ) { �12�

/* this is a SELECT statement, a number of columns
are present in the SQLDA */

if ( SQLCODE == SQL_RC_W236 || SQLCODE == 0)
/* this out only needs a SINGLE SQLDA */
init_da( &sqldaPointer, sqlda_d ) ;

if ( SQLCODE == SQL_RC_W237 ||
SQLCODE == SQL_RC_W238 ||
SQLCODE == SQL_RC_W239 )

/* this output contains columns that need a DOUBLED SQLDA */
init_da( &sqldaPointer, sqlda_d * 2 ) ;

/* need to reassign the SQLDA with the correct number
of columns to the SQL statement */

EXEC SQL DESCRIBE statement1 INTO :*sqldaPointer ;
EMB_SQL_CHECK( "DESCRIBE" ) ;
/* allocating the proper amount of memory

space needed for the variables */
alloc_host_vars( sqldaPointer ) ; �14�
/* Don't need to check the SQLCODE for declaration of cursors */
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EXEC SQL DECLARE pcurs CURSOR FOR statement1 ; �15�
EXEC SQL OPEN pcurs ; �15�
EMB_SQL_CHECK( "OPEN" ) ;
EXEC SQL FETCH pcurs USING DESCRIPTOR :*sqldaPointer; �16�
EMB_SQL_CHECK( "FETCH" ) ;
/* if the FETCH is successful, obtain data from SQLDA */
/* display the column titles */
display_col_titles( sqldaPointer ) ; �17�
/* display the rows that are fetched */
while ( SQLCODE == 0 ) {

counter++ ;
display_da( sqldaPointer ) ; �18�
EXEC SQL FETCH pcurs USING DESCRIPTOR :*sqldaPointer ;

} /* endwhile */
EXEC SQL CLOSE pcurs ; �19�
EMB_SQL_CHECK( "CLOSE CURSOR" ) ;
printf( "¥n %d record(s) selected¥n¥n", counter ) ;
/* Free the memory allocated to this SQLDA. */
free_da( sqldaPointer ) ;

} else { /* this is not a SELECT statement, execute SQL statement */ �13�
EXEC SQL EXECUTE statement1 ;
EMB_SQL_CHECK( "Executing the SQL statement" ) ;

} /* end if */
return( 0 ) ;

} /* end of program : ADHOC.SQC */
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`O[[}WrHQ;:"G,N"/;9&Wisr*r9k3HO"j(^

;s#

Qia<?<&^<+<K,Q5lk,'O" SQL rbq N PREPARE 9

F<HasHNUjKj9H5lF$^9#

�: VARINP ����%

3lO"Qia<?<&^<+<r5w*hS97NrobGHQ7F$k

UPDATE NcG9#3N5sWkO"J<NWm0i`@lG~jD=G9#

C varinp.sqc

Java Varinp.java

COBOL varinp.sqb

VARINP ����%�������

1. SELECT SQL 9F<HasHr`w9k# PREPARE 9F<HasHr
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C ��: VARINP.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[])
{

EXEC SQL BEGIN DECLARE SECTION;
char pname[10];
short dept;
char userid[9];
char passwd[19];
char st[255];
char parm_var[6];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: VARINP ¥n" );
if (argc == 1)
{

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3)
{

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else
{

printf ("¥nUSAGE: varinp [userid passwd]¥n¥n");
return 1;

} /* endif */

strcpy (st, "SELECT name, dept FROM staff ");
strcat (st, "WHERE job = ? FOR UPDATE OF job");
EXEC SQL PREPARE s1 FROM :st; �1�
EMB_SQL_CHECK("PREPARE");
EXEC SQL DECLARE c1 CURSOR FOR s1; �2�
strcpy (parm_var, "Mgr");
EXEC SQL OPEN c1 USING :parm_var; �3�
EMB_SQL_CHECK("OPEN");
strcpy (parm_var, "Clerk");
strcpy (st, "UPDATE staff SET job = ? WHERE CURRENT OF c1");
EXEC SQL PREPARE s2 from :st; �4�
do
{

EXEC SQL FETCH c1 INTO :pname, :dept; �5�
if (SQLCODE != 0) break;
printf( "%-10.10s in dept. %2d will be demoted to Clerk¥n",

pname, dept );
EXEC SQL EXECUTE s2 USING :parm_var; �6�
EMB_SQL_CHECK("EXECUTE");
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} while ( 1 );
EXEC SQL CLOSE c1; �7�
EMB_SQL_CHECK("CLOSE CURSOR");
EXEC SQL ROLLBACK;
EMB_SQL_CHECK("ROLLBACK");
printf( "¥nOn second thought -- changes rolled back.¥n" );
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : VARINP.SQC */
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Java ��: Varinp.java

import java.sql.*;
class Varinp
{ static

{ try
{ Class.forName ("COM.ibm.db2.jdbc.app.DB2Driver").newInstance ();
}
catch (Exception e)
{ System.out.println ("¥n Error loading DB2 Driver...¥n");

System.out.println (e);
System.exit(1);

}
}
public static void main(String argv[])
{ try

{ System.out.println (" Java Varinp Sample");
// Connect to Sample database
Connection con = null;
// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample";
if (argv.length == 0)
{ // connect with default id/password

con = DriverManager.getConnection(url);
}
else if (argv.length == 2)
{ String userid = argv[0];

String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd);

}
else
{ throw new Exception("¥nUsage: java Varinp [username password]¥n");
}
// Enable transactions
con.setAutoCommit(false);
// Perform dynamic SQL using JDBC
try
{ PreparedStatement pstmt1 = con.prepareStatement(

"SELECT name, dept FROM staff WHERE job = ? FOR UPDATE OF job"); �1�
// set cursor name for the positioned update statement
pstmt1.setCursorName("c1"); �2�
pstmt1.setString(1, "Mgr");
ResultSet rs = pstmt1.executeQuery(); �3�
PreparedStatement pstmt2 = con.prepareStatement(

"UPDATE staff SET job = ? WHERE CURRENT OF c1"); �4�
pstmt2.setString(1, "Clerk");
System.out.print("¥n");
while( rs.next() ) �5�
{ String name = rs.getString("name");

short dept = rs.getShort("dept");
System.out.println(name + " in dept. " + dept

+ " will be demoted to Clerk");
pstmt2.executeUpdate(); �6�

};
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rs.close();
pstmt1.close(); �7�
pstmt2.close();
}
catch( Exception e )
{ throw e;
}
finally
{ // Rollback the transaction

System.out.println("¥nRollback the transaction...");
con.rollback();
System.out.println("Rollback done.");

}
}
catch( Exception e )
{ System.out.println(e);
}

}
}
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COBOL ��: VARINP.SQB

Identification Division.
Program-ID. "varinp".
Data Division.
Working-Storage Section.

copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC.

01 pname pic x(10).
01 dept pic s9(4) comp-5.
01 st pic x(127).
01 parm-var pic x(5).
01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: VARINP".
* Get database connection information.

display "Enter your user id (default none): "
with no advancing.

accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR format
* with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
move "SELECT name, dept FROM staff

- " WHERE job = ? FOR UPDATE OF job" to st.
EXEC SQL PREPARE s1 FROM :st END-EXEC. �1�
move "PREPARE" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL DECLARE c1 CURSOR FOR s1 END-EXEC. �2�
move "Mgr" to parm-var.
EXEC SQL OPEN c1 USING :parm-var END-EXEC �3�
move "OPEN" to errloc.
call "checkerr" using SQLCA errloc.
move "Clerk" to parm-var.
move "UPDATE staff SET job = ? WHERE CURRENT OF c1" to st.
EXEC SQL PREPARE s2 from :st END-EXEC. �4�
move "PREPARE S2" to errloc.
call "checkerr" using SQLCA errloc.

* call the FETCH and UPDATE loop.
perform Fetch-Loop thru End-Fetch-Loop

180 "Wj1<7gs+/Njz-



until SQLCODE not equal 0.
EXEC SQL CLOSE c1 END-EXEC. �7�
move "CLOSE" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL ROLLBACK END-EXEC.
move "ROLLBACK" to errloc.
call "checkerr" using SQLCA errloc.
DISPLAY "On second thought -- changes rolled back.".
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Main.
go to End-Prog.

Fetch-Loop Section.
EXEC SQL FETCH c1 INTO :pname, :dept END-EXEC. �5�
if SQLCODE not equal 0

go to End-Fetch-Loop.
display pname, " in dept. ", dept,

" will be demoted to Clerk".
EXEC SQL EXECUTE s2 USING :parm-var END-EXEC. �6�
move "EXECUTE" to errloc.
call "checkerr" using SQLCA errloc.

End-Fetch-Loop. exit.
End-Prog.

stop run.
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DB2 ����(���-���.��	 (CLI)

H_~_ SQL $s?<U'<9rHQ9k"Wj1<7gsKO" SQL 9

F<HasHr3<IKQ99kWj3sQ$i<,,WG"Q9e=N3<

IO3sQ$k5l"G<?Y<9KP$sI5l"BT5l^9#PH*

K"DB2 CLI "Wj1<7gsO"Wj3sQ$k^?OP$sI9k,W,

J/"eojKXtN8`;CHrHQ7FBT~K SQL 9F<HasH*

hSX"5<S9rBT7^9#

3Nc$OEWG9#H$&NO3l^GWj3sQ$i<O"D9NG<?

Y<9=JKCjNbNG"C?+iG9#3lOzL*Kf<6<N"Wj

1<7gsr=N=JKkSU1kbNG7?# DB2 CLI rHQ9kH"I

NCjNG<?Y<9=J+ibH)7?DB-N"k"Wj1<7gsrn

.9k3H,D=KJj^9#3NH)-KhCF" DB2 CLI "Wj1<7

gsO5^6^J DB2 G<?Y<9 (DRDA G<?Y<9r^`) K"/;

99k?aKF3sQ$k^?OFP$sI9k,W,J/"?@:v9kG

<?Y<9KBT~K\39k@1GQ`h&KJj^9#

���� SQL  DB2 CLI ���

DB2 CLI HH_~_ SQL O"!Nh&J@Gb[Jj^9#

v DB2 CLI GO"+<=kN@(k@O,W"j^;s#,WK~8F DB2

CLI G8.5l^9#=7F""Wj1<7gsO=N8.5l?+<=k

rLoN+<=khjP7bGkH7F"#tTN SELECT 9F<Has

H"*hSjLV UPDATE H DELETE 9F<HasHQKHQ7^9#

v OPEN 9F<HasHO DB2 CLI GOHQ7^;s#=NeojK"SELECT

NBTKhCF+0*K+<=k,*<Ws5l^9#

v H_~_ SQL HOcCF"DB2 CLI GO" EXECUTE IMMEDIATE 9F<H

asHKjv9k9F<HasH (SQLExecDirect() Xt) GQia<?

<&^<+<NHQ,D=G9#

v DB2 CLI N COMMIT ^?O ROLLBACK O" SQL 9F<HasHH7FO5

lkNGOJ/" SQLEndTran() XtFSP7KhCF/T5l^9#

v DB2 CLI O9F<HasHX"psr"Wj1<7gsN?aKI}7"9

F<HasH&OsIk rs!7F=lrWs*V8'/HH7F2HG-

kh&K7^9#3NOsIkKhCF""Wj1<7gs,=JC-NG

<?=$rHQ9k,W,J/Jj^9#

v 9F<HasH&OsIkH1MK"D-OsIk *hS\3OsIk

O"9YFN0m<PkQt*hS\3C-Npsr2H9k}!rs!7

^9#-RROsIk O"SQL 9F<HasHNQia<?<+"kL;

CHNsNIAi+Nu7r-R7^9#
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v DB2 CLI O"X/Open SQL CAE EMGjA5l? SQLSTATE MrHQ7

^9#3NA0*hSMN[HsIO"IBM jl<7gJk&G<?Y<9

=JGHQ9kMHlS-,"j^9,"c$b"j^9# (ODBC

SQLSTATES H X/Open jAN SQLSTATES NVKbc$,"j^9#)

v DB2 CLI O9/m<kD=+<=kr5]<H7^9#9/m<kD=J+

<=krHQ9kH"E*+<=kKhCF!Nh&J9/m<k,D=K

Jj^9#

– 1 T^?O#tT4HK<}X

– 1 T^?O#tT4HKe}X

– GiNT+i 1 T^?O#tT4HK

– GeNT+i 1 T^?O#tT4HK

e-Nc$OLK7F"H_~_ SQL H DB2 CLI KO!NEWJ&LN5

0,"j^9# DB2 CLI OH_~_ SQL G0*Kn.G-k SQL 9F<H

asHrBT9k3H,G-^9#

m: 5iK"DB2 CLI O#g SQL 9F<HasHNh&J"0*K`wG-

J$ltN SQL 9F<HasHbu1~lk3H,G-^9#

793Z<8N=37 KF SQL 9F<HasHrj9H7" DB2 CLI rHQ7

FBTG-k+I&+r(7F"j^9#^?"=KO"3^sITWm;C

5<rHQ7F9F<HasHrPC0GBTG-k+I&+b(7F"j^

9 (3lO SQL 9F<HasHrWmH?$Ts09kNKXxG9)#

F DBMS KO0*Kn.G-k9F<HasH,5iK"klgb"j^9

,"3NlgKO DB2 CLI ,9F<HasHr DBMS KO7^9# 1 DN

c0,"j^9#ltN DBMS GO COMMIT *hS ROLLBACK 9F<H

asHr0*K`wG-^9,O5lk3HO"j^;s#=NeojK

SQLEndTran() XtrHQ7F" COMMIT ^?O ROLLBACK 9F<Has

HN$:l+rXj9k,W,"j^9#

DB2 CLI ����������

DB2 CLI $s?<U'<9KO"H_~_ SQL hjb%lF$k@,$/D

+"j^9#

v 3lO/i$"sH&5<P<D-K}[*G9#3ND-GO""Wj1

<7gsNn.~KO8hG<?Y<9OT@G9#"Wj1<7gsKI

NG<?Y<9&5<P<,\39k+KX8J/" SQL 9F<HasH

BTQNlS-N"k$s?<U'<9,@il^9#
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v Wj3sQ$i<XN>0-,S|5lF$kNG""Wj1<7gsN\

"-,b^j^9#

v D9N DB2 CLI "Wj1<7gsrFG<?Y<9KP$sI9k,WO

J/"9YFN DB2 CLI "Wj1<7gsKD$F" DB2 CLI KU$F

$kP$sI&U!$kr 1 YP$sI9k,W,"k@1G9#$C?s

3lrFQK9kH""Wj1<7gsK,WJI}NLrx7/:i93

H,G-^9#

v DB2 CLI "Wj1<7gsr#tNG<?Y<9K\39k3H,G-^

9#1l"Wj1<7gs+i1lG<?Y<9K#t\39k3HbG-

^9#F\3KO"F+N3_CHOO,"j^9#"Wj1<7gsG^

kA9lCI=NHQKhj1lkLKJkH_~_ SQL rHQ9khj

O CLI rHQ9k},:CHJ1G9#

v DB2 CLI GO""Wj1<7gs)fN"#(KJk3HN?$G<?hN

,W,J/Jj^9 (?H(P SQLDA d SQLCA JI"lL*KH_~_

SQL "Wj1<7gsKX"7F$kbNG9)#=NeojK"DB2 CLI

,,WJG<?=$rdj6CF)f7""Wj1<7gs,2HG-kh

&OsIk r?(^9#

v DB2 CLI GO"#t9lCIN9lCI]n"Wj1<7gsN+/,D=

KJj^9#3Nlg"F9lCIO"H+N\3*hS>N9lCIHO

LN3_CHzOOOr}D3H,G-^9# DB2 CLI O"e-NG<?

hr|n7"CjNOsIkG"Wj1<7gsK"/;9D=JG<?=

$N9YFrX"U1k3HKhj"3N3Hr.7k2^9#H_~_

SQL HOcCF"#t9lCIN CLI "Wj1<7gsGO3sF-9H

I}N DB2 API N$:l+rFSP9,WO"j^;s#3lO"DB2

CLI Ii$P<G+0*K`n5l^9#

v DB2 CLI GO"H%Qia<?<N~OHhjP7N!=,w(ilF*

j"G<?N[s,~O~KXj5l"kL;CHN#tTr>\[sKh

jP7"#tNkL;CHr8.9k9F<HasHrBT7^9#

v DB2 CLI GO"9-<^ (="s"0t-<" 1 !-<JI) psrHq

9k?aNlS-N"k$s?<U'<9,?(il^9#3NpsO5^

6^J DBMS +?m0=K~CF$^9#V5lkkL;CHO DBMS

VGlS-,"j^9#7?,CF""Wj1<7gsO"G<?Y<9&

5<P<Njj<9VN+?m0Q9d"5^6^JG<?Y<9&5<P

<VN+?m0Nc$NFAru1^;s#=NkL""Wj1<7gsG

O"P<8gsG-*hS5<P<G-N+?m0HqOq-~^l^;

s#
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v H%G<?Q9b DB2 CLI Kw(ilF*j"5^6^J SQL H C G

<?&?$WVGNpsNQ9~K"Wj1<7gs&3<I,/J/FQ

_^9#

v DB2 CLI KO"ODBC H X/Open CLI N>}NXt,H_~^lF*j"

>}HbH&EMH7Fu1~lilF$^9# DB2 CLI O"G7N ISO

CLI 8`Kbgo;F$^9#"Wj1<7gs+/T,3liNEMG@

?N1O" DB2 CLI N+/K>\~Q9k3H,G-"=NUbD=G

9#3N$s?<U'<9O"Xti$Vij<KD$FNN1O"k,"

[9H@lK SQL 9F<HasHrH_~`=JCjN}!KD$FO"

^jNiJ$Wm0i^<KHCF">Q*K}rG-kbNG9#

v DB2 CLI KO" DB2 fKP<5k&G<?Y<9 (D^j DB2

(MVS/ESA G) P<8gs 5 ^?O=lJ_) N5<P<K"k9H"<

I&Wm7<8c<+i8.5lk#tTHkL;CHrhjP9!=,w

(ilF$^9#7+7"3N!=O DataJoiner NP<8gs 2 5<P<

Khj"/;9D=J5<P<K9H"<I&Wm7<8c<,"klg

K"H_~_ SQL rHQ7F$kP<8gs 5 N DB2 fKP<5k&G

<?Y<9N/i$"sHN?aKQU5lF$kbNG9#

v DB2 CLI O"5<P<&G9/m<kD=J+<=kr5]<H7"[sP

OH&KHQ9k3H,D=G9#3lO"VPage UpW"VPage

DownW"VHomeW"*hSVEndW-<rHQ9k9/m<k&\C/9

G"G<?Y<9psr=(9k GUI "Wj1<7gsKr)A^9#I

_hjlQ+<=kr9/m<kD=Hk@7?e"kL;CHrL7F 1

T^?O#tT1LG<}^?Oe}K\09k3H,G-^9#<-K*

$F"*U;CHrXj9k3HKhj"#tNTrhjP93HbD=G

9#

– =_T

– kL;CHN+O^?O*;LV

– J0KVC/^</G_j7?CjNT

v DB2 CLI "Wj1<7gsO" CLI *hSH_~_ SQL "Wj1<7g

s,kL;CHr-R9kNH18h&K" SQL 9F<HasHKQia

<?<r0*K-RG-^9#3lKhCF""i+8aQia<?<&^

<+<NG<?&?$WrNiJ/Fb"Qia<?<&^<+<r^`

SQL 9F<HasHr0*Kh}9k3H,D=KJj^9# SQL 9F<

HasH,`w5lkH"-RRps,Qia<?<NG<?&?$WN\

YH&KV5l^9#

h5O 0* SQL Wm0i`Nn. 185



���� SQL " DB2 CLI "���

IN$s?<U'<9r*r9k+O"HQ9k"Wj1<7gsKhCFh

^j^9#

DB2 CLI O"\"-,Wa5lk"HqY<9N0iU#+k&f<6<&$

s?<U'<9 (GUI) "Wj1<7gsK}[*G9#0RNx@N?a"

DB2 CLI N},@i+KIsJ"Wj1<7gsKbU5o7$h&K+(k

+b7l^;s#7+7"M87J1lPJiJ$WG, 1 D"j^9#E*

SQL H0* SQL NfSG9#H_~_"Wj1<7gsGOE* SQL rH

Q9k},Ok+KJ1G9#

CLI "Wj1<7gsGNE* SQL NHQ!KD$FO"!N5$HN Web

Z<8r4w/@5$#

http://www.ibm.com/software/data/db2/udb/staticcli

E* SQL KO"!Nh&J$/D+Nx@,"j^9#

v QU)<^s9

0* SQL OBT~K`w5l"E* SQL OWj3sQ$k~K`w5l

^9#hj?/Nh},,WKJkH1~K"`w9FCWN?aKBT~

KICNMCHo</L.L,88k3H,"j^9#7+7"3N`w9

FCW (*hSMCHo</L.L) O" DB2 CLI N"Wj1<7gs,

x(V-`wNlgKO",\GO"j^;s#

E* SQL ,0* SQL hjoKI$QU)<^s9,@ilko1GOJ

$"H$&NbEWJ3HG9#0* SQL GO"7,NwzJING<?

Y<9KP9kQ9v`rxQG-"=TNG<?Y<9}WrHCFG,

N"/;9&Wisr*r9k3H,G-^9#5iK"9F<HasHN

v03sQ$kO"-cC7e5lklgKr1k3H,G-^9#

v +W;k=*hS;-ejF#<

E* SQL GO"*V8'/H (=dk@JI) KP9k"BOQC1<8

KX"U1il"QC1<8NP$sI~KEv-!:5l^9#3N?

a"G<?Y<9I}TO"CjNQC1<8KX9kBT"r 1 DNf<

6<N8^jKU?9k (D^j"C"rQC1<8K+W;k=9k) @

1GQ_"FG<?Y<9&*V8'/HXN@("/;9"rU?9k,

WO"j^;s#0* SQL GO""BOBT~K9F<HasH1LGE

v-!:5l^9#7?,CF"f<6<OFG<?Y<9&*V8'/H

XN@("/;9"rU?7FbioJ1lPJj^;s#3lKhCF3

liNf<6<O""/;99k,WNJ$*V8'/HNt,K"/;9

9k3H,vD5l^9#

v H_~_ SQL O"C ^?O C++ J0N@lG5]<H5l^9#
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v GjHqN*rNlg"H_~_ SQL OhjJ1G9#

"Wj1<7gsG>}N$s?<U'<9Nx@,,WJlgO"E* SQL

r^`9H"<I&Wm7<8c<rn.7F" DB2 CLI "Wj1<7gs

GE* SQL rxQG-^9#9H"<I&Wm7<8c<O"DB2 CLI "W

j1<7gsb+iFSP5l"5<P<GBT5l^9#9H"<I&Wm

7<8c<rn.9kH"IN DB2 CLI ^?O ODBC "Wj1<7gsG

b3lrFSP93H,G-^9# \YKD$FO"3<k&lYk&$s?

<U'<9Njz-*hSrbq r2H7F/@5$#

CLI "Wj1<7gsGNE* SQL NHQ!KD$FO"!N5$HN Web

Z<8r4w/@5$#

http://www.ibm.com/software/data/db2/udb/staticcli

DB2 CLI HH_~_ SQL N>}rH&.g"Wj1<7gsrn.7F"=

l>lNx@rhQ9k3HbG-^9#3Nlg"DB2 CLI rHQ7Fp\

N"Wj1<7gsrn.7"QU)<^s9^?O!)]neN}3N?a

KE* SQL rHQ7F-<&b8e<krn.7^9#3N?a"Wj1<

7gs_W,#(KJkNG"9H"<I&Wm7<8c<,"Wj1<7g

sWoKgoJ$lgKBj3N}!rHQ7F/@5$# \YKD$FO"

3<k&lYk&$s?<U'<9Njz-*hSrbq NXH_~_ SQL

H DB2 CLI N.gYr2H7F/@5$#

kI"=l>lN$s?<U'<9r$DHQ9k+N=GO" 1 DNWxK

hkH$&NGOJ/"D9N,W-HJ0NP3KhCFh^j^9#

h5O 0* SQL Wm0i`Nn. 187
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DB2 GO"G<?Y<9&"Wj1<7gs+/GNlL*Jdjr"H_~

_ SQL rHQ7Fh}G-kh&K7^9#

8.s DB2 GO"GENERATED ALWAYS AS 8arHQ7F"8.sr=

KH_~`3H,G-^9#3lKhj"qpJ^~Hj,<*hS9

7Hj,<rHQ9k,WO"j^;s#8.sO"SQL 0+i@i

l?Mr+0*K977^9#

1Ls DB2 "Wj1<7gs+/TO"?/Nlg"=NT4HKp\-<

rn.9k,W,"j^9#1Lsrp\-<H7FHQ9k=rn.

9kH" DB2 O+0*KG-NMr^~7^9#1LsrHQ9kH

mC/%gNt,:kNG""Wj1<7gsNQU)<^s9,e,

kH$&W,"j^9#

k@Q_l~=

k@Q_l~=OLoN=K`w7?bNG9,"G<?Y<9K\3

7F$kVN_8_9kbNG9#3N=KP7FmC-s0r9k3

Hd"m0-?rhk3HOG-^;s#"Wj1<7gsG?LNG

<?rh}9k?aK=rn.7F""Wj1<7gsKhkG<?N

`n,*;9k]K=liN=r|n9klgKO"k@Q_l~=r

HQ9k3Hr!$7F/@5$#k@Q_l~=O"Wj1<7gs

NQU)<^s9r~e5;k3H,G-"BTf<6<QN"Wj1

<7gsGO"hjJ1K"Wj1<7gs+/rT&3H,G-^

9#

0t]I@

COMMIT *hS ROLLBACK 9F<HasHKhjHis6/7gs

4NN6kq$r)f9k3H,G-^9,"]I@rH&HHis6

/7gsbGhjY,=5l?)frT&3H,D=G9#]I@Vm

C/O"$/D+N SQL 9F<HasHr0k<W=7^9#]I@

VmC/K"k5V9F<HasHN 1 DG(i<,/-klgK

O"c2,/-F$k5V9F<HasH@1rm<kPC/7F+

i">N5V9F<HasHNnHr0;G-^9#
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	��

8.sHO"FTNMr^~`n^?O97`n+iGOJ/"0+iI89

ksG9#97Hj,<*hS^~Hj,<rH_go;FHQ9kH1MN

3H,T(^9,"8.srHQ9kH"I87?M,0HlS7?bNG"

k3Hr]ZG-^9#

=G8.srn.9kKO"sG GENERATED ALWAYS AS 8arHQ7

F"sNM,I89k0r^aF/@5$# GENERATED ALWAYS AS 8a

O" ALTER TABLE ^?O CREATE TABLE 9F<HasHK^ail^

9#!NcGO" “c1” *hS “c2” H$&LoN 2 DNsH"=NLoNs

+iI87? “c3” *hS “c4” H$& 2 DN8.5l?sN~C?=rn.

7^9#

CREATE TABLE T1(c1 INT, c2 DOUBLE,
c3 DOUBLE GENERATED ALWAYS AS (c1 + c2),
c4 GENERATED ALWAYS AS

(CASE
WHEN c1 > c2 THEN 1
ELSE NULL

END)
);

"Wj1<7gsNQU)<^s9r~e5;k?aN8.sNHQ!KD$

FO" I}Njz- r2H7F/@5$#8.srn.9k}!KD$F

O" SQL rbq N CREATE TABLE 9F<HasHr2H7F/@5$#

���

DB2 "Wj1<7gs+/TO"1LsrHQ7F=NFTKP7FG-Jp

\-<Mr+0*K8.9k3H,G-^9#1Lsrn.9kKO"

CREATE TABLE ^?O ALTER TABLE 9F<HasHK IDENTITY 8a

r^aF/@5$#

"Wj1<7gs,G<?Y<9N0KH+N+&s?<r8.9k]K88

k"BT-*hSQU)<^s9eNdjrsr9k?a""Wj1<7gs

bG1LsrHQ7F/@5$#G-Jp\-<r+08.9kNK1Lsr

HQ7J$lgKO"1lTN=K+&s?<r]I9kN,lL*J_W}

!G9#FHis6/7gsO3N=rmC/7F"tr},7F+iHis

6/7gsr3_CH7F"+&s?<NmC/rr|7^9#7+7"D0

J,i"3N_WGO"+&s?<r},G-kNOlYK 1 DNHis6/

7gsN_G9#
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=lHOPH*K"1LsrHQ7Fp\-<r+0*K8.9kH""Wj

1<7gsGhjbYJlYkNBT-rB=G-^9#1LsGO"His

6/7gs,+&s?<rmC/7J/Fb$$h&K DB2 O+&s?<r

]}7^9#+&s?<r},7?3_CH5lF$J$His6/7gs

,">Ne39kHis6/7gsKhk+&s?<N},rK_7J$N

G"1LsrHQ9k"Wj1<7gsOQU)<^s9,~e7^9#

1LsN+&s?<O"His6/7gsKX8J/},5l?j:,5l?

j7^9#"kHis6/7gs,1L+&s?<r 2 s},9klg">N

His6/7gs,1lN1L+&s?<rBT7F},9k3H,"kN

G"8.5lk 2 DNtNMKO9,"k+b7l^;s#

His6/7gs,m<kPC/5l??a"^?O-cC7eK~lil?

M9YF,djvFilk0K"sh0=5l? (5oK^?O[oK) M,

G<?Y<9KhCF-cC7eK~lil??a"1LsN+&s?<Nt

,%l?bNKJklg,"j^9#

1LsN\YKD$FO" I}Njz- r2H7F/@5$# CREATE

TABLE *hS ALTER TABLE 9F<HasHN IDENTITY 8aKD$FN

\YO" SQL rbq r2H7F/@5$#

�������

k@Q_l~= HO"l~=rn.7?"Wj1<7gsKhCF/T5l?

SQL 9F<HasHKN_"/;9D=Jl~=r=7^9#k@Q_l~=

O""Wj1<7gs,G<?Y<9K\37F$kV7+-zGO"j^;

s#

k@Q_l~=rHQ7F""Wj1<7gsNx_*QU)<^s9N~e

r^CF/@5$#k@Q_l~=rn.9klgKO" DB2 O79F`&

+?m0=K`\r^~7J$?a"5<P<G+?m0N%gKhkdj,

/-k3HO"j^;s#LoN=NlgHO[Jj" DB2 Ok@Q_l~

=^?O=NTrmC/;:"k@Q_l~=^?O=N=NbFrm07^

;s#=TN"Wj1<7gsG?LNG<?rh}9k?aK=rn.7"

"Wj1<7gsKhkG<?N`n,*;9k]K=liN=r|n9kl

gKO"LoN=N+ojKk@Q_l~=rHQ9k3Hr!$7F/@5

$#

BTf<6<QK"Wj1<7gsr+/9klgKO"k@Q_l~=,r

)A^9#LoN=HO[Jj"k@Q_l~=GO>0,E#7FbdjO

/3j^;s#"Wj1<7gsNF$s9?s9GO" DB2 O18>0N
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k@Q_l~=rn.9k3H,G-^9#?H(P"?LNl~G<?rh

}9kNKLoN=rHQ9kBTf<6<N?aK"Wj1<7gsrn.

9klgKO""Wj1<7gsNF$s9?s9,l~G<?r]}9kL

oN=KP7FG-J>0rHQ9k,W,"j^9#lL*KO""k~@

GHQ5lF$k=N>0r?IkLN=rn.7^9#7+7"k@Q_l

~=rHQ9kH"l~G<?KP7F 1 DNk@Q_l~=rXj9k@1

GQ_^9# DB2 O""Wj1<7gsNF$s9?s9GG-J=,HQ

5lF$k3Hr]Z7^9#

k@Q_l~=rHQ9kKO"!Nh&J9FCWrBT7^9#

9FCW 1. USER TEMPORARY TABLESPACE ,8_9k3HrN'9k#

USER TEMPORARY TABLESPACE ,8_7J$lgKO"

CREATE USER TEMPORARY TABLESPACE 9F<HasHr

/T7^9#

9FCW 2. "Wj1<7gsG DECLARE GLOBAL TEMPORARY TABLE

9F<HasHr/T9k#

k@Q_l~=N9-<^O,: SESSION KJj^9# SQL 9F<Has

HGk@Q_l~=rHQ9kKO" SESSION 9-<^$~RrHQ7F=

r@(*K2H9k+" SESSION N DEFAULT 9-<^rHQ7F$~5

lF$J$2Hr$~7F/@5$#!NcGO"J<N9F<HasHG

TT1 H$&k@Q_l~=rn.9kH"=N>0O,: SESSION H$&9

-<^>G$~5l^9#

DECLARE GLOBAL TEMPORARY TABLE TT1

0RNcGn.5l?k@Q_l~=+i column1 sNbFr*r9kKO"

!Nh&J9F<HasHrHQ7^9#

SELECT column1 FROM SESSION.TT1;

DB2 GO"SESSION 9-<^rHQ7F}39k=bn.G-k3HKm\

7F/@5$# SESSION.TT3 H$&$~>G}39k=rn.9kH"

SESSION.TT3 H$&$~>Nk@Q_l~=rn.G-^9#3Nlg"1l

N$~>r}D}3=*hSk@Q_l~=XN2HO" DB2 KhCFk@

Q_l~=Krh5l^9#}3=Hk@Q_l~=N.1rr1kKO"

SESSION 9-<^rHQ7F}3=rn.7J$G/@5$#

SESSION 9-<^G$~5l?="Se<"^?OL>XNE* SQL 2Hr

^`"Wj1<7gsrn.9klg" DB2 v03sQ$i<OP$sIB

T~KO=N9F<HasHr3sQ$k;:K"=N9F<HasHKP7

FV3sQ$k,,WWJ3Hr-7^9#=7F"BT~K DB2 O=N9

F<HasHr3sQ$k7^9#3N0nO"},P$sI H7FNilF
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$^9# DB2 O"SESSION 9-<^KhCF$~5lF$k="Se<"*

hSL>XNE* SQL 2HN},P$sIr+0*KBT7^9#3liN

9F<HasHG},P$sI,HQD=KJkh&K" BIND ^?O

PRECOMPILE 3^sIG VALIDATE RUN *W7gsrXj9k,WO"j

^;s#

His6/7gsKP7F DECLARE GLOBAL TEMPORARY TABLE 9F<

HasHr^` ROLLBACK 9F<HasHrP9H" DB2 Ok@Q_l~

=r|n7^9#k@Q_l~=K DROP TABLE 9F<HasHrP9H"

=NHis6/7gsK ROLLBACK 9F<HasHrP7FbuNk@Q_

l~=,|55lk@1G9# DROP TABLE 9F<HasHN ROLLBACK

O"k@Q_l~=NTr|57^;s#

k@Q_l~=NJ,~N6kq$GO"His6/7gs,3_CH5lk

]K=+i9YFNT,o|5l^9#7+7"1 D^?O#tN WITH

HOLD +<=k,k@Q_l~=G^@*<Ws5lF$klgKO"His

6/7gsr3_CH7Fb DB2 O=+iTro|7^;s#His6/7

gsr3_CH9k]K9YFNT,o|5lJ$h&K9kKO"

DECLARE GLOBAL TEMPORARY TABLE G ON COMMIT PRESERVE

ROWS 8arHQ7Fl~=rn.7F/@5$#

His6/7gsbG INSERT"UPDATE"^?O DELETE 9F<HasH

rHQ7Fk@Q_l~=NbFrQ97?eK"=NHis6/7gsrm

<kPC/7?lg" DB2 Ok@Q_l~=N9YFNTro|7^9#

INSERT"UPDATE"^?O DELETE 9F<HasHrHQ7Fk@Q_l~

=NbFrQ97h&7F"=N9F<HasH,:T9kH" DB2 Ok@

Q_l~=N9YFNTro|7^9#

h,=5l?D-GO"N<IGc2,/89kH"=Nc2,/87?N<

IKh,,8_9kk@Q_l~=OHQG-J/Jj^9#=Ne"3li

NHQT=Jk@Q_l~=K"/;97h&H9kH"(i< (SQL1477N)

,/-^9#"Wj1<7gsKhCFHQT=Jk@Q_l~=,!P5l

kH""Wj1<7gsO=N=r|n9k+" DECLARE GLOBAL

TEMPORARY TABLE 9F<HasHG WITH REPLACE 8arXj7F"

=N=rFn.9k3H,G-^9#

k@Q_l~=KO"$/D+N)B,"j^9#?H(P"k@Q_l~=

GOwz"L>"^?OSe<rjA9k3H,G-^;s# IMPORT *h

S LOAD rHQ7Fk@Q_l~=r\"9k3HbG-^;s#
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DECLARE GLOBAL TEMPORARY TABLE 9F<HasHN04J=8"*

hSk@Q_l~=N)BKD$FN04Jj9HKD$FO" SQL rbq

r2H7F/@5$#

���������$�������

]I@HO"G<?Y<9Wa,:T9k]K DBMS KhCFTol?nH

rhjC9a+K:`r=7^9#]I@O"H_C/GOJ$G<?Y<9

Wa,"H_C/K6kq&h&K7^9#BT~K(i<,/89klg"

]I@rHCF]I@,+O5l?~@+i]I@m<kPC/,Wa5l?

~@^GN"His6/7gsKhkQ9rhjC93H,G-^9#

]I@O#g SQL 9F<HasHK`w7F$^9#3lKhj"$/Db

N SQL 9F<HasHr1lNBTD=JVmC/K0k<W=9k3H,

D=KJj^9#=N?aKO"3NVmC/NGiN5V9F<HasH,

BT5lk0K"]I@VmC/r+O9k?aN]I@Wa,,WG9#5

V9F<HasHN$:l+,(i<r/39lgKO"=N5V9F<Ha

sH@1,m<kPC/5l^9#3N}!GO"#g SQL 9F<HasH

rHQ9khjbY,-r^k3H,G-^9##g SQL 9F<HasHG

O" 1 DN(i<KhCFVmC/4N,*;7F"#g SQL 9F<Has

H4N,m<kPC/5l^9#9F<HasHN]I@VmC/NGeG]

I@rr|9k+"]I@Xm<kPC/9k3H,G-^9#

!N SQL 9F<HasHG]I@rn.*hS)f9k3H,G-^9#

SAVEPOINT
]I@r_j9kKO" SAVEPOINT SQL 9F<HasHr/T7^

9#3<Irhj/@JbNK9kKO"]I@N?aK,+jd9$

>0r*V3H,G-^9#J<O=NcG9#

SAVEPOINT savepoint1 ON ROLLBACK RETAIN CURSORS

RELEASE SAVEPOINT
]I@rr|9kKO" RELEASE SAVEPOINT SQL 9F<HasH

r/T7^9# RELEASE SAVEPOINT SQL 9F<HasHrHQ7

F]I@r@(*Kr|7J$lgKO"His6/7gsN*ojG

r|5l^9#J<O=NcG9#

RELEASE SAVEPOINT savepoint1

ROLLBACK TO SAVEPOINT
]I@Xm<kPC/9kKO" ROLLBACK TO SAVEPOINT H$

& SQL 9F<HasHr/T7^9#J<O=NcG9#

ROLLBACK TO SAVEPOINT
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SAVEPOINT"RELEASE SAVEPOINT"*hS ROLLBACK TO SAVEPOINT

9F<HasHN04J=8KD$FO" SQL rbq r2H7F/@5$#

��������

DB2 fKP<5k&G<?Y<9GO""Wj1<7gsGN]I@NHQK

X7F!Nh&J)s,"j^9#

"H_C/#g SQL
DB2 GO""H_C/#g SQL GN]I@OHQG-^;s#]I

@bGO"H_C/#g SQL rHQ9k3HOG-^;s#

M9H5l?]I@

DB2 GO"LN]I@GN]I@NHQr5]<H7F*j^;s#

Hj,<

DB2 GO"Hj,<GN]I@NHQr5]<H7F*j^;s#

His6/7gsbGN]I@Nt

DB2 GO"His6/7gsbG,WJ@1]I@r_j*hSHQ

9k3H,G-^9#

SET INTEGRITY 9F<HasH

]I@bGO" DB2 O SET INTEGRITY 9F<HasHr DDL 9

F<HasHH7F7$^9#]I@GN DDL NHQN\YKD$

FO"X]I@*hSG<?jA@l (DDL)Y r2H7F/@5$#

���
��������� (DDL)

DB2 O]I@bK DDL 9F<HasHrH_~`3HrD=K7^9#

DDL 9F<HasHrBT9k]I@r"Wj1<7gs,5oKr|9k

H"=N"Wj1<7gsO DDL KhCFn.5l? SQL *V8'/Hr

Q3*KHQ9k3H,G-^9#?@7"DDL 9F<HasHrBT9k]

I@KP7F"Wj1<7gs, ROLLBACK TO SAVEPOINT 9F<Has

Hr/T9kH"DB2 O3liN DDL 9F<HasHNzOKM89k+<

=kr9YF5zH^</U17^9#

!NcGO""Wj1<7gsO ROLLBACK TO SAVEPOINT 9F<Has

Hr/T7?eK"J0K++l? 3 DN+<=k+iU'CA9k3Hrn

_^9#

SAVEPOINT savepoint_name;
PREPARE s1 FROM 'sELECT FROM t1';
--issue DDL statement for t1

ALTER TABLE t1 ADD COLUMN...
PREPARE s2 FROM 'sELECT FROM t2';
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--issue DDL statement for t3
ALTER TABLE t3 ADD COLUMN...

PREPARE s3 FROM 'sELECT FROM t3';
OPEN c1 USING s1;
OPEN c2 USING s2;
OPEN c3 USING s3;

ROLLBACK TO SAVEPOINT
FETCH c1; --invalid (SQLCODE -910)
FETCH c2; --successful
FETCH c3; --invalid (SQLCODE -910)

ROLLBACK TO SAVEPOINT 9F<HasHGO" DB2 O “c1” *hS

“c3” +<=kr5zH7F^</U17^9#J<Ji"=liN+<=k,

M87F$? SQL *V8'/H,]I@bN DDL 9F<HasHKhCF

`n5l?+iG9#7+7"3NcN “c2” +<=krHQ7? FETCH

O" ROLLBACK TO SAVEPOINT 9F<HasHNeGb5oKBT5l^

9#

5zJ+<=kr/m<:9kKO" CLOSE 9F<HasHr/T7^9#

5zJ+<=kKP7F FETCH r/T9kH" DB2 KhCF SQLCODE

-910 ,a5l^9#5zJ+<=kKP7F OPEN 9F<HasHr/T9

kH" DB2 KhCF SQLCODE -502 ,a5l^9#5zJ+<=kKP7

F UPDATE ^?O DELETE WHERE CURRENT OF 9F<HasHr/T

9kH"DB2 KhCF SQLCODE -910 ,a5l^9#

]I@bGO" DB2 O NOT LOGGED INITIALLY C-r}D=Hl~=r

!Nh&K7$^9#

NOT LOGGED INITIALLY =

]I@bGO" NOT LOGGED INITIALLY C-U-N=rn.7?

j" NOT LOGGED INITIALLY r}Dh&K=rQ99k3H,G

-^9#7+7"3liN]I@GO" DB2 O ROLLBACK TO

SAVEPOINT 9F<HasHr ROLLBACK WORK 9F<HasHH

7F7$"His6/7gs4Nrm<kPC/7^9#

]I@bGN DECLARE TEMPORARY TABLE
]I@bGl~=,k@5lkH" ROLLBACK TO SAVEPOINT 9

F<HasHKhCFl~=,|n5l^9#

]I@0GN DECLARE TEMPORARY TABLE
]I@0Gl~=,k@5lkH" ROLLBACK TO SAVEPOINT 9

F<HasHOl~=r|n7^;s#
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DB2 "Wj1<7gsNQU)<^s9r~e5;kKO" INSERT BUF *

W7gsrHQ7FP$sIrT&3HKhCF""Wj1<7gsGPCU

!<=^~rHQG-^9#"Wj1<7gs,PCU!<=^~*hS]I

@N>}rxQ9klg" DB2 O SAVEPOINT"RELEASE SAVEPOINT"

OR ROLLBACK TO SAVEPOINT 9F<HasHrBT9k0KPCU!<

rUiC7e7^9#

"Wj1<7gsbGPCU!<=^~rHQ9k}!KD$FN\YO"

595Z<8NXPCU!<=^~NHQYr2H7F/@5$#"Wj1<7g

s&Wj3sQ$k*hSP$sI9k}!KD$FN\YO" 3^sIrb

q r2H7F/@5$#

3�0����*�����������

"Wj1<7gs,]I@rHQ9klg" BLOCKING NO H$&Wj3s

Q$k&*W7gsrXj9k3HKhj"Wj3sQ$k^?OP$sIr

T&H-K+<=k&VmC/rsr9k3HrM87F/@5$#+<=k

rVmC/=9kH"#tNT,v0KhjP5lkNG"Wj1<7gsN

QU)<^s9O~e7^9,"]I@*hSVmC/=+<=krHQ9k

"Wj1<7gsKhCFa5l?G<?O"G<?Y<9K3_CH5l?

G<?r?G7J$lg,"j^9#

BLOCKING NO rHQ7F"Wj1<7gsrWj3sQ$k7J$G"

ROLLBACK TO SAVEPOINT ,/87?eK FETCH 9F<HasHr/T

9klgKO"FETCH 9F<HasHOo|5l?G<?rhjP9+b7

l^;s#?H(P"!Nh&J SQL r^s@"Wj1<7gs,

BLOCKING NO *W7gsJ7GWj3sQ$k5l?H7^9#

CREATE TABLE t1(c1 INTEGER);
DECLARE CURSOR c1 AS 'sELECT c1 FROM t1 ORDER BY c1';
INSERT INTO t1 VALUES (1);
SAVEPOINT showFetchDelete;

INSERT INTO t1 VALUES (2);
INSERT INTO t1 VALUES (3);
OPEN CURSOR c1;
FETCH c1; --get first value and cursor block
ALTER TABLE t1... --add constraint

ROLLBACK TO SAVEPOINT;
FETCH c1; --retrieves second value from cursor block

"Wj1<7gs, “t1” =KP7FGiN FETCH r/T9kH" DB2 5

<P<OsM (1"2"*hS 3) NVmC/r/i$"sH&"Wj1<7g

sKwj^9#3liNsMO/i$"sHKhCFm<+kG]I5l^

9#"Wj1<7gs, ROLLBACK TO SAVEPOINT SQL 9F<HasH
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r/T9kH"sM '2' *hS '3' ,=+io|5l^9# ROLLBACK TO

SAVEPOINT 9F<HasHeO"=G!N FETCH ,TolkH"=K=N

M,J$H7Fb"sM '2' ,a5l^9#"Wj1<7gsO+<=k&V

mC/=*W7gsrxQ7FQU)<^s9r~e5;"m<+kK]I7

?G<?K"/;99k?aK"3NMru1hj^9#

"Wj1<7gs&Wj3sQ$k*hSP$sIN}!KD$FN\YO"

3^sIrbq r2H7F/@5$#

���
�� XA ��	�����$�����������

XA K`r9kHis6/7gs&^M<8c<, XA_END War/T9k

]K"Wj1<7gsG"/F#VJ]I@,8_9klgKO" DB2 O

RELEASE SAVEPOINT 9F<HasHr/T7^9#

198 "Wj1<7gs+/Njz-



�3� 	�
�+��������

© Copyright IBM Corp. 1993, 2000 199



200 "Wj1<7gs+/Njz-



�7� 	�
�+��������

9H"<I&Wm7<8c<N5b . . . . 201
9H"<I&Wm7<8c<Nx@ . . . . 202
9H"<I&Wm7<8c<Nn. . . . . 205
/i$"sH&"Wj1<7gs . . . 207
[9HQtNdj6j . . . . . . 207
9H"<I&Wm7<8c<NFSP

7 . . . . . . . . . . . . . 208
/i$"sH&"Wj1<7gsNB

T . . . . . . . . . . . . . 208
5<P<eGN9H"<I&Wm7<8c

< . . . . . . . . . . . . . . 209
9H"<I&Wm7<8c<NP? 209
Qtk@H CREATE PROCEDURE N
c . . . . . . . . . . . . . 223
9H"<I&Wm7<8c<N SQL
9F<HasH . . . . . . . . 224
M9H5l?9H"<I&Wm7<8

c< . . . . . . . . . . . . 225
)sv` . . . . . . . . . . . 227

OLE +0=9H"<I&Wm7<8c<

Nn. . . . . . . . . . . . . 228
OUT Qia<?<N9H"<I&Wm7

<8c<Nc . . . . . . . . . . 229
OUT /i$"sHNb@ . . . . . 231
OUT /i$"sH&"Wj1<7gs

Nc: Java . . . . . . . . . . 234

OUT /i$"sH&"Wj1<7gs

Nc: C . . . . . . . . . . . 236
OUT 9H"<I&Wm7<8c<Nb

@ . . . . . . . . . . . . . 237
OUT Qia<?<N9H"<I&Wm

7<8c<Nc: Java . . . . . . 238
OUT Qia<?<N9H"<I&Wm

7<8c<Nc: C . . . . . . . 239
3<I&Z<8KX9kM8v` . . . 240
C++ KX9kM8v` . . . . . . . 240
0iU#C/&[9HQtKX9kM8v

` . . . . . . . . . . . . . . 241
#t5$H97KX9kM8v` . . . 242

NOT FENCED 9H"<I&Wm7<8c< 242
9H"<I&Wm7<8c<+iNkL;C

HNaj . . . . . . . . . . . . . 244
c: 9H"<I&Wm7<8c<+iNk

L;CHra9 . . . . . . . . . 245
C Nc: SPSERVER.SQC
(one_result_set_to_client) . . . . . . 247
Java Nc: Spserver.java
(resultSetToClient) . . . . . . . . 248
c: 9H"<I&Wm7<8c<+iN

kL;CHru1~lk . . . . . 248
djNrh . . . . . . . . . . . 253

	�
�+�����������

9H"<I&Wm7<8c<rHQ9kH"/i$"sH / 5<P<&"Wj

1<7gsNQU)<^s9r~e5;k3H,G-^9#9H"<I&Wm

7<8c< HO"G<?Y<9&5<P<G"/;9D=J&Qi$Vij<

NXtN3HG9#9H"<I&Wm7<8c<OG<?Y<9rm<+kK

"/;97F"/i$"sH&"Wj1<7gs Kpsra7^9#9H"<

I&Wm7<8c<KhCF"jb<H&"Wj1<7gs,5<P<K#t

N SQL 9F<HasHrO9H-K88k*<P<XCIr:i93H,G

-^9#/i$"sH&"Wj1<7gsO"1lN CALL 9F<HasH

rHQ7F9H"<I&Wm7<8c<rFSP7"G<?Y<9XN"/;

9nHrBT7^9#=7F"=NkLr/i$"sH&"Wj1<7gsK

a7^9#
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SQL Wm7<8c< H$& SQL rHQ7F"9H"<I&Wm7<8c<

rn.9k3H,G-^9# SQL Wm7<8c<Nn.N\YKD$FO"

257Z<8NXh8O SQL Wm7<8c<Nn.Yr2H7F/@5$#^

?"C ^?O Java JIN@lrHQ7F9H"<I&Wm7<8c<rn.

9k3H,G-^9#9H"<I&Wm7<8c<H18@lG/i$"s

H&"Wj1<7gsrn.9k,WO"j^;s#/i$"sH&"Wj1

<7gsH9H"<I&Wm7<8c<N@l,[JklgKO"/i$"s

HH9H"<I&Wm7<8c<VNMNu1O7O DB2 KhCF)a*K

Tol^9#

DB2 9H"<I&Wm7<8c<&Sk@< (SPB) rHQ9kH" Java ^

?O SQL 9H"<I&Wm7<8c<r+/9kNKr)A^9# SPB r

lL*J"Wj1<7gs+/D<k (Microsoft Visual Studio *hS IBM

Visual Age for Java JI) rHCFH_~`3H,G-^9#"k$O"H)

7?f<F#jF#<H7FHQ9k3HbG-^9#9H"<I&Wm7<

8c<rn.9ku1H7F" SPB GOp\_WQ?<sNb@"SQL Hq

Nn."9H"<I&Wm7<8c<rFSP9]K++kQU)<^s9e

N39HNdjJIrT&_Wgu!=rw(F$^9#

DB2 9H"<I&Wm7<8c<N\YKD$FO" 281Z<8NXh9O

IBM DB2 9H"<I&Wm7<8c<&Sk@<Yr2H7F/@5$#

	�
�+�����������

^3 KO"lL*JG<?Y<9&^M<8c<&"Wj1<7gs,G<?

Y<9&5<P<eK"kG<?Y<9K"/;99k}!,(5lF$^

9#
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G<?Y<9XN"/;9O"9YFMCHo</rp7FTolkNG""

klgKO3l,QU)<^s9Nc<r7/kLKJj^9#

9H"<I&Wm7<8c<rHQ9kH"/i$"sH&"Wj1<7gs

O"G<?Y<9&5<P<eN9H"<I&Wm7<8c<K)frO93

H,G-^9#3Nh&K9kH"9H"<I&Wm7<8c<OMCHo<

/rp7FT,WJG<?AwrTo:K G<?Y<9&5<P<eGfVh

}rBT9k3H,D=KJj^9#/i$"sHGB]K,WH5lkl3

<I@1,Aw5lk3HKJj^9#3NkL"MCHo</L.LOc:

7"4NNQU)<^s9O~e7^9# ^4 GO3N!=,(5lF$^

9#

^ 3. 5<P<eNG<?Y<9K"/;99k"Wj1<7gs
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"Wj1<7gsG9H"<I&Wm7<8c<rHQ9kH"J<Nh&J

x@,"j^9#

v MCHo</L.LNc:#

9H"<I&Wm7<8c<rHQ7FgLNG<?rh}9k?aK,Z

K_W5l?"Wj1<7gsO"/i$"sH,,WH9kG<?@1r

a7^9#3N?a"MCHo</rp7FAw5lkG<?NLOc:5

l^9#

v 5<P<8fnHNQU)<^s9N~e#

0k<W=5lk SQL 9F<HasHNt,?$[I"MCHo</L.

Lr:i93H,G-^9#5?*J"Wj1<7gsGO"F SQL 9F

<HasH4HK"MCHo</rLk 2 sNL.,,WG9,"9H"<

I&Wm7<8c<N;!rHQ9k"Wj1<7gsGO" SQL 9F<

HasHN0k<W 4HK3l,,WHJj^9#3lKhCFL.Nst

,:j"FL.KX"7?*<P<XCI,o:5l^9#

v G<?Y<9&5<P<eKN_8_9k!=XN"/;9#J<N3H,

^^l^9#

^ 4. 9H"<I&Wm7<8c<rHQ9k"Wj1<7gs
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– 5<P<eKG#l/Hj<rj9H9k3^sI (LIST DATABASE

DIRECTORY *hS LIST NODE DIRECTORY JI) r"5<P<eG

N_BT9k3H,G-k#

– 5<P<&3sTe<?<Nabj<dG#9/&9Z<9,g-1l

P"9H"<I&Wm7<8c<O=liNx@bhQ9k3H,G-

k#

– G<?Y<9&5<P<KN_3~5lF$kUC*J=UH&'","

lP"9H"<I&Wm7<8c<O=lKb"/;9G-k#

	�
�+�����������

9H"<I&Wm7<8c<r^a?"Wj1<7gs_WO"LDN/i$

"sH*hS5<P<&"Wj1<7gs+i=.5l^9#9H"<I&W

m7<8c< HFPlk5<P<&"Wj1<7gsO"5<P<eN&Qi

$Vij<^?O/i9&i$Vij<K^^lF$^9#9H"<I&Wm

7<8c<O"G<?Y<9,8_9k5<P<&$s9?s9G3sQ$k

*hS"/;99k,W,"j^9#/i$"sH&"Wj1<7gs KO"

9H"<I&Wm7<8c<XN CALL 9F<HasH,^^lF$^9#

CALL 9F<HasHKhj"9H"<I&Wm7<8c<KQia<?<r

O7?j"=3+iQia<?<ra7?jG-^9#9H"<I&Wm7<

8c<*hS/i$"sH&"Wj1<7gsO"LN@lGn.9k3H,

G-^9#/i$"sH&"Wj1<7gsO"9H"<I&Wm7<8c<

HOLNWiCHU)<`GBTG-^9#

/i$"sH&"Wj1<7gsO"J<NnHrBT7^9#

1. $UXjNG<?=$*hS[9HQtN-1hrk@7"dj6j"=7

Fi|=9k#

2. CONNECT TO 9F<HasHrBT9k+"^?OE[N\3rT&3H

KhCF"G<?Y<9K\39k#\YKD$FO"SQL rbq r2H

7F/@5$#

3. SQL CALL 9F<HasHKhj9H"<I&Wm7<8c<rFSP

9#

4. G<?Y<9KP7"COMMIT ^?O ROLLBACK r/T9k#

m: 9H"<I&Wm7<8c<O COMMIT ^?O ROLLBACK 9F<

HasHrP93H,G-^9,"/i$"sH&"Wj1<7gs,

COMMIT ^?O ROLLBACK rP9h&K9k3Hr*+a7^9#

3lKhj"/i$"sH&"Wj1<7gs,9H"<I&Wm7<

8c<KhCFa5lkG<?r>AG-kh&K7"His6/7g

sr3_CH9k+m<kPC/9k+rhjG-^9#
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5. G<?Y<9+iZG9k#

J*"e-N$:lN9FCWK*$Fb SQL 9F<HasHr3<I=G

-^9#

9H"<I&Wm7<8c<,FSP5lkH"J<NnH,BT5l^9#

1. /i$"sH&"Wj1<7gs+iQia<?<ru1hk#

2. /i$"sH&"Wj1<7gsH18His6/7gsN<G"G<?Y

<9&5<P<eGBT9k#

3. $UG 1 D^?O#tN COMMIT ^?O ROLLBACK 9F<HasHr

P9#

m: 9H"<I&Wm7<8c<O COMMIT ^?O ROLLBACK 9F<

HasHrP93H,G-^9,"/i$"sH&"Wj1<7gs,

COMMIT ^?O ROLLBACK 9F<HasHrP9h&K9k3Hr

*+a7^9#3lKhj"/i$"sH&"Wj1<7gs,9H"

<I&Wm7<8c<KhCFa5lkG<?r>AG-kh&K7"

His6/7gsr3_CH9k+m<kPC/9k+rhjG-^

9#

4. SQLCA psH$UXjNPOG<?r"/i$"sH&"Wj1<7gs

Ka9#

9H"<I&Wm7<8c<O"/i$"sH&"Wj1<7gsKFSP5

lkHBT5l^9#5<P<&Wm7<8c<,h}r*;9kH")fO

/i$"sHKa5l^9##tN9H"<I&Wm7<8c<r 1 DNi$

Vij<K~lF*/3H,G-^9#

3NOGO"J<NQia<?<&9?$krHCF"9H"<I&Wm7<

8c<rn.9k}!rb@7^9#

DB2SQL 9H"<I&Wm7<8c<O" CREATE PROCEDURE 9F

<HasHGk@7?Qia<?<r"/i$"sH&"Wj

1<7gsN CALL 9F<HasH+i[9HQtH7Fu

1hj^9# DB2 O" DB2SQL 9H"<I&Wm7<8c

<NICQia<?<rdjvF^9#

GENERAL 9H"<I&Wm7<8c<O"/i$"sH&"Wj1<7

gsG CALL 9F<HasH+i[9HQtH7FQia<

?<ru1hj^9#/i$"sH&"Wj1<7gsKLk

81r>\O93HO7^;s# GENERAL O" DB2 fK

P<5k&G<?Y<9 (OS/390 G) N SIMPLE 9H"<

I&Wm7<8c<H1yG9#
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GENERAL WITH NULLS
f<6<KhCFk@5lkFQia<?<GO" DB2 OP

~9k INOUT Qia<?<NLk81rdjvF^9#

GENERAL H1MK"Qia<?<O[9HQtH7FO5l

^9# GENERAL WITH NULLS O" DB2 fKP<5k&G

<?Y<9 (OS/390 G) N SIMPLE WITH NULLS 9H"<

I&Wm7<8c<H1yG9#

JAVA 9H"<I&Wm7<8c<O" SQLJ k<AsEMK`r7

?Qia<?<u1O7,'rHQ7^9#[9HQtH7F

IN Qia<?<r"1l-~`\[sH7F OUT *hS

INOUT Qia<?<ru1hj^9#

0RNQia<?<&9?$kKD$F" CREATE PROCEDURE 9F<Ha

sHrHCFF9H"<I&Wm7<8c<rP?9k,W,"j^9#

CREATE PROCEDURE 9F<HasHO"9H"<I&Wm7<8c<4H

K"Wm7<8c<>"z-t"LV"*hSQia<?<&9?$krXj

7^9#Qia<?<&9?$krXj9k3HKhj" DB2 U!_j<V

GN9H"<I&Wm7<8c<&3<IN\"-H91<iSjF#<,~

e7^9#

DB2 fKP<5k&G<?Y<9NP<8gs 6 J0N DB2 P<8gsN

_G5]<H5lF$k9H"<I&Wm7<8c<NQia<?<&9?$

k (DB2DARI *hS DB2GENERAL) rHQ9klg" 823Z<8NXU?C.

DB2DARI *hS DB2GENERAL 9H"<I&Wm7<8c<H UDFYr2

H7F/@5$#

��-
���
������

/i$"sH&"Wj1<7gsO"9H"<I&Wm7<8c<rFSP9

0K$/D+N9FCWrBT7^9#^:G<?Y<9K\37" SQLDA

=$^?O[9HQtNk@"dj6j"i|=rT&,W,"j^9# SQL

CALL 9F<HasHO"l"N[9HQt^?O SQLDA =$ru1~lk

3H,G-^9# SQL CALL 9F<HasH*hS SQLDA =$N\YKD

$FO" SQL rbq r2H7F/@5$#/i$"sH&"Wj1<7gs

GN SQLDA =$NHQKD$FO" 823Z<8NXU?C. DB2DARI *hS

DB2GENERAL 9H"<I&Wm7<8c<H UDFYr2H7F/@5$#

 	����� � 

,WJ~O[9HQtr9H"<I&Wm7<8c<N/i$"sH&Gdj

6k?aNjgrJ<K(7^9#
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1. 9H"<I&Wm7<8c<KO5lk9YFN~OQtK+gC?=,J

tN[9HQtrk@9k#

2. 9H"<I&Wm7<8c<+i/i$"sHKMra9?aKbHQG-

k~O[9HQtrhak#

3. 9H"<I&Wm7<8c<+i/i$"sHKa5lkICNMN?aN

[9HQtrk@9k#

9H"<I&Wm7<8c<N/i$"sHt,rn.9k]KO"[9HQ

tr~PON>}KHQ9k3HKhCF"D=J+.j?/N[9HQtr

?EjA9kh&K7^9#3lKhj"#tN[9HQtrh}9k?aN

z(,b/Jj^9#?H(P"SQLCODE r/i$"sH+i9H"<I&

Wm7<8c<Ka9lgKO" INTEGER H7Fk@5l?~O[9HQt

rHQ7F SQLCODE ra9h&K7F/@5$#

m: 3liN=$N-1hO"G<?Y<9&5<P<eKdj6iJ$G/

@5$#G<?Y<9&^M<8c<O"/i$"sH&"Wj1<7g

s,dj6C?-1hKpE$F+0*KE#-1hrdj6j^9#9

H"<I&Wm7<8c<&N~POQia<?<KP9k-1h]$s

?<rQ(J$G/@5$#]$s?<rm<+kKn.5l?-1h]

$s?<HV-9(h&H9kH" SQLCODE -1133 (SQLSTATE 39502)

N(i<,/87^9#

	�
�+�������������

G<?Y<9Nm1<7gsK]I5lF$k9H"<I&Wm7<8c<

O" SQL N CALL 9F<HasHrHQ7FFSP93H,G-^9#

CALL 9F<HasHN\YJb@KD$FO"SQL rbq r2H7F/@

5$#9H"<I&Wm7<8c<rFSP9lg"CALL 9F<HasHr

HQ9k3Hr*+a7^9#

��-
���
���������

/i$"sH&"Wj1<7gsO"9H"<I&Wm7<8c<rFSP9

0K"G<?Y<9\3,Tol?+I&+rN'7J1lPJj^;s#=

&7J$H"(i<,a5l^9#G<?Y<9\3*hSG<?=$Ni|

=Ne"/i$"sH&"Wj1<7gs,9H"<I&Wm7<8c<rF

SP7"Wa5lkG<?r9YFO7^9#"Wj1<7gsOG<?Y<

9+iZj%5l^9#J*"e-N$:lN9FCWK*$Fb SQL 9F

<HasHr3<I=G-^9#
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�������	�
�+��������

9H"<I&Wm7<8c<O"SQL CALL 9F<HasHKhjFSP5

l"/i$"sH&"Wj1<7gsKhCFO5l?G<?rHQ7FBT

5l^9#G<?Y<9&^M<8c<N9H"<I&Wm7<8c<r

CREATE PROCEDURE 9F<HasHKP?9k]NQia<?<&9?$

kKhCF"9H"<I&Wm7<8c<,/i$"sH&"Wj1<7gs

+iG<?ru1hk}!,h^j^9#

	�
�+�����������

CREATE PROCEDURE 9F<HasHrHQ9kKO"J<rk@7J1l

PJj^;s#

v Wm7<8c<>

v FQia<?<Nb<I">0"*hS SQL G<?&?$W

v 0t>HLV

v Qia<?<&9?$k

CREATE PROCEDURE GOJ<bk@7J1lPJj^;s#

v 9H"<I&Wm7<8c<r FENCED H NOT FENCED NIAiGBT

9k+

v Wm7<8c<\NK^^lk SQL 9F<HasHN?$W (b7"lP)

CREATE PROCEDURE 9F<HasHKD$FO" SQL rbq Nf+i5

iK?/Npsr@k3H,G-^9#=3GO"DB2 U!_j<HN_9-

rM87?04J=8d*W7gsr-\7F$^9# CREATE

PROCEDURE 9F<HasHNlL*JHQ!OJ<NH*jG9#

��������: G-NtNQia<?<ru1~lkWm7<8c<K1

8>0rHQ9k3HKhCFN_"9H"<I&Wm7<8c<r?EjA

9k3H,G-^9# DB2 OG<?&?$WrhL7J$?a"Qia<?

<NG<?&?$WKpE$F9H"<I&Wm7<8c<r?EjA9k3

HOG-^;s#

?H(P"!N 2 DN CREATE PROCEDURE 9F<HasHr/T9k

H"=l>l 1 DNQia<?<H 2 DNQia<?<ru1~lk?a"

-zG9#

CREATE PROCEDURE OVERLOAD (IN VAR1 INTEGER) ...
CREATE PROCEDURE OVERLOAD (IN VAR1 INTEGER, IN VAR2 INTEGER) ...

l}"!NcGO 2 V\N9H"<I&Wm7<8c<OP?5l^;s#J

<Ji"18>0NGiN9H"<I&Wm7<8c<HQia<?<Nt,

18@+iG9#

h7O 9H"<I&Wm7<8c< 209



CREATE PROCEDURE OVERLOADFAIL (IN VAR1 INTEGER) ...
CREATE PROCEDURE OVERLOADFAIL (IN VAR2 VARCHAR(15)) ...

2�"����9�+: @(Qia<?< O" CREATE PROCEDURE 9F

<HasHNQia<?<&j9HG@(*Kk@9kQia<?<G9#E

[Qia<?< O" DB2 KhCF+0*Ks!5lkQia<?<G9#?

H(P" PARAMETER STYLE GENERAL WITH NULLS 9H"<I&Wm

7<8c<O"@(Qia<?<NLk81N[sr+0*Ks!7^9#9

H"<I&Wm7<8c<rn.9k]KO"9H"<I&Wm7<8c<N

@(Qia<?<*hSE[Qia<?<N>}rM89k,W,"j^9#

/i$"sH&"Wj1<7gsrn.9k]KO"9H"<I&Wm7<8

c<N@(Qia<?<rh}9k@1GQ_^9#@(Qia<?<O9Y

F IN"OUT"^?O INOUT Qia<?<N$:l+H7Fk@9k,W,

"j">0H SQL G<?&?$WrloKk@9k,W,"j^9#

CREATE PROCEDURE 9F<HasHNcKD$FO" 223Z<8NXQt

k@H CREATE PROCEDURE NcYr2H7F/@5$#

IN /i$"sH&"Wj1<7gs+i9H"<I&Wm7<8c<KM

rO7^9,")f,/i$"sH&"Wj1<7gsKak]KO/

i$"sH&"Wj1<7gsKMra7^;s#

OUT 9H"<I&Wm7<8c<N*;~K"/i$"sH&"Wj1<7

gsKO5l?Mr]I7^9#

INOUT
/i$"sH&"Wj1<7gs+i9H"<I&Wm7<8c<KM

rO7"9H"<I&Wm7<8c<N*;~K/i$"sH&"Wj

1<7gsKMra7^9#

��: CREATE PROCEDURE 9F<HasHN EXTERNAL 8aKhj"G

<?Y<9&^M<8c<O9H"<I&Wm7<8c<r^sG$ki$V

ij<NLVr'17^9#i$Vij<NdPQ9 (Java 9H"<I&Wm

7<8c<NlgO jar >) rXj7J$lg"G<?Y<9&^M<8c<

OXtG#l/Hj< r!w7^9#XtG#l/Hj< HO"*Zl<F

#s0&79F`KjA5l?G#l/Hj<G"J<Nh&JbNG9#

UNIX *Zl<F#s0&79F`

sqllib/function

OS/2 ^?O Windows 32 SCHN*Zl<F#s0&79F`

instance_name¥function#33G"instance_name O DB2INSTPROF $s

9?s9G-Nl89Hj<_jNMr=7^9# DB2INSTPROF ,
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_j5lF$J$lg" instance_name O %DB2PATH% D-QtNM

r=7^9# %DB2PATH% D-QtNGU)kHMO" DB2 N$s

9H<khNQ9G9#

instance_name¥function K9H"<I&Wm7<8c<,+D+iJ$

lg" DB2 O PATH *hS LIBPATH D-QtGjA5l?G#l

/Hj<r!w7^9#

?H(P" DB2 , C:¥sqllib G#l/Hj<K$s9H<k5lF*

j" DB2INSTPROF l89Hj<,_j5lF$J$ Windows 32 S

CHNXtG#l/Hj<O"!Nh&KJj^9#

C:¥sqllib¥function

m: i$Vij<>KO9H"<I&Wm7<8c<>HO[Jk>0rXj

7F/@5$# DB2 O"!wQ9G18>0Ni$Vij<r+D1k

H"=Ni$Vij<H18>0N9H"<I&Wm7<8c<r

FENCED DB2DARI Wm7<8c<H7FBT7^9#

C @lN9H"<I&Wm7<8c<NlgO"J<Nh&KXj7F/@5

$#

v i$Vij<>#A0OJ<N$:l+#

– XtG#l/Hj<K"ki$Vij<

– i$Vij<>r^`dPQ9

v i$Vij<bN9H"<I&Wm7<8c<QN(sHj<&]$sH#

(sHj<&]$sHrXj7J$H"G<?Y<9&^M<8c<OJ,

~N(sHj<&]$sHrHQ7^9# AIX eN IBM XL C 3sQ$

i<rHQ9kH"i$Vij<bK"k(/9]<HQ_N$UNXt>

rJ,~N(sHj<&]$sHH7FXjG-^9# 3lO"9H"<

I&Wm7<8c<FSP7^?O CREATE FUNCTION 9F<HasHK

i$Vij<>7+Xj5lF$J$lgKFSP5lkXtG9#J,~

N(sHj<&]$sHrXj9kKO"js/NJ,G -e *W7gsr

HQ7^9#?H(P"-e funcname H9kH" funcname ,J,~N(s

Hj<&]$sHKJj^9#=N>N UNIX WiCHU)<`GO"3N

h&Ja+K:`O"j^;s#=N?a"J,~N(sHj<&]$sH

O DB2 KhCFi$Vij<+NH18>0KJkh&K[j5l^9#

UNIX Y<9N79F`GO"?H(P mymod!proc8 HXj9kH"G<?Y

<9&^M<8c<O sqllib/function/mymod i$Vij<rX7"=Ni$

Vij<bN(sHj<&]$sH proc8 rHQ7^9# Windows 32 SC

H*hS OS/2 *Zl<F#s0&79F`GO" mymod!proc8 HXj9k
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H"G<?Y<9&^M<8c<OXtG#l/Hj<+i mymod.dll U!$

krm<I7"@$J_C/&js/&i$Vij< (DLL) bN proc8() W

m7<8c<rFSP7^9#

LANGUAGE JAVA 9H"<I&Wm7<8c<NlgO"J<N=8rHQ

7F/@5$#

[<jar-file-name>:]<class-name>.<method-name>

!Nj9HO Java 9H"<I&Wm7<8c<N EXTERNAL -<o<Ir

jA7^9#

jar-file-name

G<?Y<9K$s9H<k5l? jar U!$kK9H"<I&Wm

7<8c<&a=CI,^^lF$klg"3NMr^ak,W,"j

^9#3N-<o<IO jar U!$kN>0r=7F*j"3ms (:)

KhCFhZilF$^9# jar U!$k>rXj7J$H"G<?

Y<9&^M<8c<OXtG#l/Hj<G/i9r57^9# jar

U!$kN$s9H<kN\YKD$FO" 716Z<8NXJava 9H

"<I&Wm7<8c<*hS UDFYr2H7F/@5$#

class-name

9H"<I&Wm7<8c<&a=CIr^s@/i9N>0#/i9

,QC1<8NltKJCF$klgO"04JQC1<8>r\,t

H7F^ak,W,"j^9#

method-name

9H"<I&Wm7<8c<&a=CIN>0

?H(P"MyPackage.MyClass.myMethod rXj9klg"G<?Y<9&^M

<8c<O" MyPackage QC1<8bN MyClass /i9K"k myMethod a

=CIrHQ7^9#33G"3ms (:) hZj8zNeojK"Tj*I

(.) hZj8z,HQ5lF$k?a" DB2 O MyPackage , jar U!$kG

OJ/FQC1<8G"k3Hr'17^9# DB2 O"XtG#l/Hj<

G MyPackage QC1<8r!w7^9#

XtG#l/Hj<N\YKD$FO" 210Z<8NXLVYr2H7F/@

5$#

��: C/C++ NlgO"CREATE PROCEDURE 9F<HasHG

LANGUAGE C rk@7^9# Java 9H"<I&Wm7<8c<NlgO"

LANGUAGE JAVA rk@7^9# Windows 32 SCH *Zl<F#s0&

79F`eG OLE 9H"<I&Wm7<8c<rHQ9klgKO"

LANGUAGE OLE rk@7^9# COBOL 9H"<I&Wm7<8c<Nl
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gO"LANGUAGE COBOL rk@7^9# Fortran ^?O REXX 9H"<

I&Wm7<8c<NlgO" DB2DARI 9H"<I&Wm7<8c<H7F

n.9k,W,"j^9# DB2DARI 9H"<I&Wm7<8c<Nn.N\

YKD$FO"823Z<8NXU?C. DB2DARI *hS DB2GENERAL 9H"

<I&Wm7<8c<H UDFYr2H7F/@5$#

LANGUAGE C
G<?Y<9&^M<8c<O ANSI C NFSP7*hS"8,'r

HCF"9H"<I&Wm7<8c<rFSP7^9#3N*W7gs

Ogt,N C/C++ 9H"<I&Wm7<8c<GHQ7F/@5$#

LANGUAGE JAVA
G<?Y<9&^M<8c<O Java /i9bNa=CIH7F9H"

<I&Wm7<8c<rFSP7^9#3N*W7gsO9YFN

Java 9H"<I&Wm7<8c<GHQ7F/@5$#

LANGUAGE OLE
G<?Y<9&^M<8c<O OLE XtH7F9H"<I&Wm7<

8c<rFSP7^9# Windows N 32 SCHN*Zl<F#s0&

79F`N OLE 9H"<I&Wm7<8c<GO"3N*W7gsr

HQ7F/@5$# CREATE PROCEDURE 9F<HasHrP90

K" REGSVR32 3^sIrHQ7F OLE 9H"<I&Wm7<8c

<r^s@ DLL rP?9k,W,"j^9# OLE 9H"<I&Wm

7<8c<O"FENCED b<IGBT9k,W,"j^9# OLE 9

H"<I&Wm7<8c<NHQKD$FN\YO" "Wj1<7g

s=[Njz- r2H7F/@5$#

LANGUAGE COBOL
G<?Y<9&^M<8c<O COBOL NFSP7*hS"8,'r

HCF"9H"<I&Wm7<8c<rFSP7^9#3N*W7gs

O COBOL 9H"<I&Wm7<8c<GHQ7F/@5$#

2�"��������7�����: PROGRAM TYPE SUB N C 9H

"<I&Wm7<8c<O"z-tr5Vk<AsH7Fu1~l^9#tM

G<?&?$W&Qia<?<r]$s?<H7Fu1O7^9#8zG<

?&?$Wr,ZJ95N[sH7FO7^9#?H(P"!Nh&J C 9

H"<I&Wm7<8c<N70KAc<O" INTEGER"SMALLINT"*h

S CHAR(3) ?$WNQia<?<ru1~l^9#

int storproc (sqlint32 *arg1, short *arg2, char arg[4])

Java N9H"<I&Wm7<8c<O"5Vk<AsH7F7+z-tru1

~l^;s# IN Qia<?<O1cJz-tH7FO7^9# OUT *hS

INOUT Qia<?<O"1lWGN[sH7FO7^9#?H(P"!Nh
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&J Java N9H"<I&Wm7<8c<N70KAc<O" INTEGER ?$

WN IN Qia<?<"SMALLINT ?$WN OUT Qia<?<"*hS

CHAR(3) ?$WN INOUT Qia<?<ru1~l^9#

int storproc (int arg1, short arg2[], String arg[])

2�"���� main ������: C Wm0i`N main XtNh&J

z-tru1~lkh&K9H"<I&Wm7<8c<rn.9kKO"

CREATE PROCEDURE 9F<HasHGWm0i`&?$WK MAIN rXj

7^9#Wm0i`&?$W, MAIN N9H"<I&Wm7<8c<rn.

9klgO"J<NEMK`r7F$J1lPJj^;s#

v DB2 O"Qia<?<[sNGiNWGNMr9H"<I&Wm7<8c<

N>0K_j9k#

v 9H"<I&Wm7<8c<OJ<N 2 DNz-tKhCFQia<?<r

u1~lk#

– Qia<?<&+&s?<Qt#?H(P"argc#

– Qia<?<r^`[s#?H(P"argv[]

v 9H"<I&Wm7<8c<O&Qi$Vij<H7Fn.7J1lPJi

J$#

PROGRAM TYPE MAIN 9H"<I&Wm7<8c<GO" DB2 O argv [

sNGiNWGNM (argv[0]) r9H"<I&Wm7<8c<N>0K_j7

^9# argv [sNDjNWGO"9H"<I&Wm7<8c<N CREATE

PROCEDURE 9F<HasHGk@5lkQia<?<HP~7^9#?H(

P"!Nh&JH_~_?N C 9H"<I&Wm7<8c<O" argv[1] H

$& 1 DN IN Qia<?<rO7" argv[2] *hS argv[3] H$& 2 DN

OUT Qia<?<ra7^9#

PROGRAM TYPE MAIN NcN CREATE PROCEDURE 9F<HasHO"

!Nh&KJj^9#

CREATE PROCEDURE MAIN_EXAMPLE (IN job CHAR(8),
OUT salary DOUBLE, OUT errorcode INTEGER)
DYNAMIC RESULT SETS 0
LANGUAGE C
PARAMETER STYLE GENERAL
NO DBINFO
FENCED
READS SQL DATA
PROGRAM TYPE MAIN
EXTERNAL NAME 'spserver!mainexample'
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!K(99H"<I&Wm7<8c<N3<IcGO" argv[1] NMr

CHAR(8) N[9HQt injob K3T<7F+i" SQLCODE r argv[3] H7

Fa7^9#

EXEC SQL BEGIN DECLARE SECTION;
char injob[9];
double outsalary;

EXEC SQL END DECLARE SECTION;
SQL_API_RC SQL_API_FN main_example (int argc, char **argv)
{

EXEC SQL INCLUDE SQLCA;
/* argv[0] contains the procedure name, so parameters start at argv[1] */
strcpy (injob, (char *)argv[1]);
EXEC SQL SELECT AVG(salary)

INTO :outsalary
FROM employee
WHERE job = :injob;

memcpy ((double *)argv[2], (double *)&outsalary, sizeof(double));
memcpy ((sqlint32 *)argv[3], (sqlint32 *)&SQLCODE, sizeof(sqlint32));
return (0);

} /* end main_example function */

PARAMETER STYLE: =9 GO"DB2 P<8gs 7 N CREATE

PROCEDURE 9F<HasHGHQG-k"Qia<?<&9?$k (#4)

H@l (D4) NH_go;rWs7F$^9#

= 9. CREATE PROCEDURE: Qia<?<&9?$kH@lN-zJH_go;

GENERAL,
GENERAL

WITH NULLS

JAVA DB2SQL DB2DARI DB2GENERAL

LANGUAGE C Y N Y Y N

L A N G U A G E

JAVA

N Y N N Y

L A N G U A G E

OLE

N N Y N N

L A N G U A G E

COBOL

Y N Y N N

GENERAL
9H"<I&Wm7<8c<O"/i$"sH&"Wj1<7gsG

CALL 9F<HasH+i[9HQtH7FQia<?<ru1hj

^9# /i$"sH&"Wj1<7gsKLk81r>\O93HO

7^;s# GENERAL O"LANGUAGE C ^?O LANGUAGE

COBOL *W7gsbXj7F$klgKBj"HQG-^9#
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DB2 fKP<5k&G<?Y<9 (OS/390 G) N_9-NmU:

GENERAL O SIMPLE H1yG9#

PARAMETER STYLE GENERAL 9H"<I&Wm7<8c<O"

PROGRAM TYPE 8aNMGX(5lF$k}!GQia<?<ru

1~l^9#!NcGO" PROGRAM TYPE SUBROUTINE rHQ7

F 2 DNQia<?<ru1~lk PARAMETER STYLE GENERAL

9H"<I&Wm7<8c<r(7^9#

SQL_API_RC SQL_API_FN one_result_set_to_client
(double *insalary, sqlint32 *out_sqlerror)

{
EXEC SQL INCLUDE SQLCA;
EXEC SQL WHENEVER SQLERROR GOTO return_error;
EXEC SQL BEGIN DECLARE SECTION;

double l_insalary;
EXEC SQL END DECLARE SECTION;
l_insalary = *insalary;
*out_sqlerror = 0;
EXEC SQL DECLARE c3 CURSOR FOR

SELECT name, job, CAST(salary AS INTEGER)
FROM staff
WHERE salary > :l_insalary
ORDER BY salary;

EXEC SQL OPEN c3;
/* Leave cursor open to return result set */
return (0);
/* Copy SQLCODE to OUT parameter if SQL error occurs */
return_error:
{

*out_sqlerror = SQLCODE;
EXEC SQL WHENEVER SQLERROR CONTINUE;
return (0);

}
} /* end one_result_set_to_client function */

GENERAL WITH NULLS
f<6<KhCFk@5lkFQia<?<GO" DB2 OP~9k

INOUT Qia<?<NLk81rdjvF^9# GENERAL H1M

K"Qia<?<O[9HQtH7FO5l^9# GENERAL WITH

NULLS O"LANGUAGE C ^?O LANGUAGE COBOL *W7gs

bXj7F$klgKBj"HQG-^9#

DB2 fKP<5k&G<?Y<9 (OS/390 G) N_9-NmU:

GENERAL WITH NULLS O"SIMPLE WITH NULLS H1MNbNG

9#!

PARAMETER STYLE GENERAL WITH NULLS H$&9H"<I&

Wm7<8c<O" PROGRAM TYPE 8aNMGX(5lF$k}!

GQia<?<ru1~l"Lk81N[sGk@5lF$kFQia
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<?<KP7F 1 DNWGrdjvF^9#!N SQL O"

PROGRAM TYPE SUB rHQ7F" INOUT Qia<?< 1 DH

OUT Qia<?< 2 DrO9 PARAMETER STYLE GENERAL

WITH NULLS 9H"<I&Wm7<8c<rP?7^9#

CREATE PROCEDURE INOUT_PARAM (INOUT medianSalary DOUBLE,
OUT errorCode INTEGER, OUT errorLabel CHAR(32))
DYNAMIC RESULT SETS 0
LANGUAGE C
PARAMETER STYLE GENERAL WITH NULLS
NO DBINFO
FENCED
MODIFIES SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME 'spserver!inout_param'

!N C 3<IO" GENERAL WITH NULLS 9H"<I&Wm7<

8c<KhCF,WH5lkLk81rk@*hSHQ9k}!r(7

^9#

SQL_API_RC SQL_API_FN inout_param (double *inoutMedian,
sqlint32 *out_sqlerror, char buffer[33], sqlint16 nullinds[3])

{
EXEC SQL INCLUDE SQLCA;
EXEC SQL WHENEVER SQLERROR GOTO return_error;
if (nullinds[0] < 0)
{

/* NULL value was received as input, so return NULL output */
nullinds[0] = -1;
nullinds[1] = -1;
nullinds[2] = -1;

}
else
{

int counter = 0;
*out_sqlerror = 0;
medianSalary = *inoutMedian;
strcpy(buffer, "DECLARE inout CURSOR");
EXEC SQL DECLARE inout CURSOR FOR

SELECT CAST(salary AS DOUBLE) FROM staff
WHERE salary > :medianSalary
ORDER BY salary;

nullinds[1] = 0;
nullinds[2] = 0;
strcpy(buffer, "SELECT COUNT INTO numRecords");
EXEC SQL SELECT COUNT(*) INTO :numRecords

FROM staff
WHERE salary > :medianSalary;

if (numRecords != 0)
/* At least one record was found */
{

strcpy(buffer, "OPEN inout");
EXEC SQL OPEN inout USING :medianSalary;
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strcpy(buffer, "FETCH inout");
while (counter < (numRecords / 2 + 1)) {

EXEC SQL FETCH inout INTO :medianSalary;
*inoutMedian = medianSalary;
counter = counter + 1;

}
strcpy(buffer, "CLOSE inout");
EXEC SQL CLOSE inout;

}
else /* No records were found */
{

/* Return 100 to indicate NOT FOUND error */
*out_sqlerror = 100;

}
}
return (0);
/* Copy SQLCODE to OUT parameter if SQL error occurs */
return_error:
{

*out_sqlerror = SQLCODE;
EXEC SQL WHENEVER SQLERROR CONTINUE;
return (0);

}
} /* end inout_param function */

JAVA 9H"<I&Wm7<8c<O" SQLJ k<As EMK`r7?Qi

a<?<rO9lgN,'rHQ7^9#[9HQtH7F IN Qi

a<?<r"1l-~`\[sH7F OUT *hS INOUT Qia<

?<ru1hj^9# JAVA O"LANGUAGE JAVA *W7gsbX

j7F$klgKBj"HQG-^9#

DB2SQL
DB2SQL 9H"<I&Wm7<8c<N C XtjAO"!Nh&JE

[Qia<?<r" CREATE PROCEDURE 9F<HasHGk@5

lkQia<?<NjAKIC9k,W,"j^9#

sqlint16 nullinds[n], �1�
char sqlst[6], �2�
char qualname[28], �3�
char specname[19], �4�
char diagmsg[71], �5�

DB2 O9H"<I&Wm7<8c<KJ<Nz-trO7^9#

1. DB2 O"E[ SMALLINT INOUT Qia<?<N[sr"@(Q

ia<?<NLk81H7FdjvF^9#3N[sO"n 5$:

G9#33G"n O@(Qia<?<Ntr=7^9#

2. SQLSTATE MNE[ CHAR(5) OUT Qia<?<#

3. $~5l?9H"<I&Wm7<8c<>NE[ CHAR(27) IN Q

ia<?<#
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4. 9H"<I&Wm7<8c<NG->NE[ CHAR(18) IN Qia

<?<#

5. SQL GG9Hjs0NE[ CHAR(70) OUT Qia<?<#

DB2SQL O"LANGUAGE C ^?O LANGUAGE COBOL *W7gs

bXj7F$klgKBj"XjG-^9#?H(P"!N CREATE

PROCEDURE 9F<HasHO" PARAMETER STYLE DB2SQL 9

H"<I&Wm7<8c<rP?7^9#

CREATE PROCEDURE DB2SQL_EXAMPLE (IN job CHAR(8), OUT salary DOUBLE)
DYNAMIC RESULT SETS 0
LANGUAGE C
PARAMETER STYLE DB2SQL
NO DBINFO
FENCED
READS SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME 'spserver!db2sqlexample'

!N,'rHQ7F9H"<I&Wm7<8c<rn.7^9#

v PARAMETER STYLE DB2SQL 9H"<I&Wm7<8c<O"L

k81N[srO7^9 (@(Qia<?<4HK 1 DNWGrO

9)# IN ^?O OUT Qia<?<NLk81WG,iNMG"k

lgO"/i$"sH&"Wj1<7gs,=NQia<?<GL

kMrO7?3Hr(7^9#POQia<?<, NULL GJ$3

Hr(9KO" OUT ^?O INOUT Qia<?<NLk81WG

NMr 0 K_j7^9#POQia<?<, NULL G"k3Hr

(9KO" OUT ^?O INOUT Qia<?<NLk81WGNM

r -1 K_j7^9#

v 0RNH*j" DB2SQL Qia<?<N9H"<I&Wm7<8c

<&70KAc<Kz-trIC7^9#

v DB2SQL SQLSTATE (CHAR(5) *hSGGaC;<8 (Lk*;

CHAR(70)) Qia<?<NMr_j7F" SQLCA N+9?^$:

5l?Mr/i$"sHKa93H,G-^9#

?H(P"!NH_~_?N C 9H"<I&Wm7<8c<O"

PARAMETER STYLE DB2SQL 9H"<I&Wm7<8c<N3<G

#s0r(7^9#

SQL_API_RC SQL_API_FN db2sql_example (
char injob[9], /* Input - CHAR(8) */
double *salary, /* Output - DOUBLE */
sqlint16 nullinds[2],
char sqlst[6],
char qualname[28],
char specname[19],
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char diagmsg[71]
)
{

EXEC SQL INCLUDE SQLCA;
if (nullinds[0] < 0)
{

/* NULL value was received as input, so return NULL output */
nullinds[1] = -1;
/* Set custom SQLSTATE to return to client. */
strcpy(sqlst, "38100");
/* Set custom message to return to client. */
strcpy(diagmsg, "Received null input on call to DB2SQL_EXAMPLE.");

}
else
{

EXEC SQL SELECT (CAST(AVG(salary) AS DOUBLE))
INTO :outsalary INDICATOR :outsalaryind
FROM employee
WHERE job = :injob;

*salary = outsalary;
nullinds[1] = outsalaryind;

}
return (0);

} /* end db2sql_example function */

!NH_~_? C /i$"sH&"Wj1<7gsO"

DB2SQL_EXAMPLE 9H"<I&Wm7<8c<rFSP9 CALL

9F<HasHrP7^9#3NcGO"CALL 9F<HasHNF

Qia<?<KP7FLk81,^^lF$k3HKm\7F/@5

$#3NcGO in_jobind Lk81, 0 K_j5lF"s NULL M,

IN Qia<?< (in_job H$&[9HQtG=5lk) N9H"<

I&Wm7<8c<KO5lF$k3H,(5lF$^9# OUT Q

ia<?<NLk81, -1 K_j5lF"3liNQia<?<N9

H"<I&Wm7<8c<KO~O,O5lF$J$3H,(5l^

9#

int db2sqlparm(char out_lang[9], char job_name[9])
{

int testlang;
EXEC SQL BEGIN DECLARE SECTION;

/* Declare host variables for passing data to DB2SQL_EXAMPLE */
char in_job[9];
sqlint16 in_jobind;
double out_salary = 0;
sqlint16 out_salaryind;

EXEC SQL END DECLARE SECTION;
/********************************************************¥
* Call DB2SQL_EXAMPLE stored procedure *
¥********************************************************/
testlang = strncmp(out_lang, "C", 1);
if (testlang != 0) {
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/* Only LANGUAGE C procedures can be PARAMETER STYLE DB2SQL,
so do not call the DB2SQL_EXAMPLE stored procedure */

printf("¥nStored procedures are not implemented in C.¥n"
"Skipping the call to DB2SQL_EXAMPLE.¥n");

}
else {

strcpy(procname, "DB2SQL_EXAMPLE");
printf("¥nCALL stored procedure named %s¥n", procname);
/* out_salary is an OUT parameter, so set the

null indicator to -1 to indicate no input value */
out_salaryind = -1;
strcpy(in_job, job_name);
/* in_job is an IN parameter, so check to

see if there is any input value */
if (strlen(in_job) == 0)
{

/* in_job is null, so set the null indicator
to -1 to indicate there is no input value */

in_jobind = -1;
printf("with NULL input, to return a custom

SQLSTATE and diagnostic message¥n");
}
else
{

/* in_job is not null, so set the null indicator
to 0 to indicate there is an input value */

in_jobind = 0;
}
/* DB2SQL_EXAMPLE is PS DB2SQL, so pass

a null indicator for each parameter */
EXEC SQL CALL :procname (:in_job:in_jobind,

:out_salary:out_salaryind);
/* DB2SQL stored procedures can return a custom

SQLSTATE and diagnostic message, so instead of
using the EMB_SQL_CHECK macro to check the value
of the returned SQLCODE, check the SQLCA structure for
the value of the SQLSTATE and the diagnostic message */

/* Check value of returned SQLSTATE */
if (strncmp(sqlca.sqlstate, "00000", 5) == 0) {

printf("Stored procedure returned successfully.¥n");
printf("Average salary for job %s = %9.2f¥n",

in_job, out_salary);
}
else {

printf("Stored procedure failed with SQLSTATE %s.¥n",
sqlca.sqlstate);

printf("Stored procedure returned the following
diagnostic message:¥n");

printf(" ¥"%s¥"¥n", sqlca.sqlerrmc);
}

}
return 0;

}
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DB2GENERAL
9H"<I&Wm7<8c<O" DB2 Java 9H"<I&Wm7<8

c<@1K5]<H5lF$kQia<?<rO9lgN,'rHQ7

^9# DB2GENERAL O"LANGUAGE JAVA *W7gsbXj7F

$klgKBj"HQG-^9#

\"-r~e5;k?aK"Java 9H"<I&Wm7<8c<O"

PARAMETER STYLE JAVA ,'rHCFn.7F/@5$#

DB2GENERAL Qia<?<&9?$kN9H"<I&Wm7<8c

<Nn.KD$FO" 823Z<8NXU?C. DB2DARI *hS

DB2GENERAL 9H"<I&Wm7<8c<H UDFYr2H7F/@

5$#

DB2DARI
9H"<I&Wm7<8c<O"C @lNFSP7*hS"8,'K

`r7?Qia<?<u1O7,'rHQ7^9#3N*W7gsO

DB2 fKP<5k&G<?Y<9KN_5]<H5lF*j"

LANGUAGE C *W7gsbXj7F$klgKBj"HQG-^

9#

DB2 U!_j<VGN\"-r~e5;k?aK" LANGUAGE C

9H"<I&Wm7<8c<O GENERAL ^?O GENERAL WITH

NULLS Qia<?<&9?$krHCFn.7F/@5$#

DB2DARI Qia<?<&9?$kN9H"<I&Wm7<8c<rn

.9klgO" 823Z<8NXU?C. DB2DARI *hS

DB2GENERAL 9H"<I&Wm7<8c<H UDFYr2H7F/@

5$#

DBINFO 	������: LANGUAGE C 9H"<I&Wm7<8c<G"

Qia<?<&?$WK GENERAL" GENERAL WITH NULLS"^?O

DB2SQL rXj7F$klg"ICNQia<?<ru1~lkh&K9H"

<I&Wm7<8c<rn.9k3HbG-^9# CREATE PROCEDURE 9

F<HasHG DBINFO rXj9kH"FSP7Qia<?<HHbK"

DB2 /i$"sHKX9kpsr^` DBINFO =$r9H"<I&Wm7<

8c<KO9h&K"/i$"sH&"Wj1<7gsKX(9k3H,G-

^9# DBINFO =$KOJ<NM,^^l^9#

G<?Y<9>

/i$"sH,\35lF$kG<?Y<9N>0#

"Wj1<7gsvD ID
"Wj1<7gsNBT~vD ID#
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3<I&Z<8

G<?Y<9N3<I&Z<8#

9-<^>

9H"<I&Wm7<8c<KO:v7^;s#

=> 9H"<I&Wm7<8c<KO:v7^;s#

s> 9H"<I&Wm7<8c<KO:v7^;s#

G<?Y<9NP<8gsHjj<9

9H"<I&Wm7<8c<rFSP9G<?Y<9&5<P<NP<

8gs"jj<9"*hS$5lYk#

WiCHU)<`

G<?Y<9&5<P<NWiCHU)<`#

=XtNkLsNt

9H"<I&Wm7<8c<KO:v7^;s#

DBINFO =$N\YKD$FO"430Z<8NXDBINFO =$Yr2H7F/

@5$#

���� CREATE PROCEDURE ��

J<NcGO"SAMPLE G<?Y<9rQ$?>j*J7Jj*GHQ9k"

9H"<I&Wm7<8c<N=<9&3<IH CREATE PROCEDURE 9F

<HasHrqN*K(7^9#

IN 
�� OUT 2�"������: Java 9H"<I&Wm7<8c<

GET_LASTNAME rn.9kH7^9#3lKO empno (SQL ?$W

VARCHAR) ,?(ilF*j" SAMPLE G<?Y<9N EMPLOYEE =+

i lastname (SQL ?$W CHAR) ra7^9# Java /i9 StoredProcedure

N getname a=CIH7F"Wm7<8c<rn.7^9#3N/i9O

myJar H$&>0G$s9H<k5l? JAR U!$kK^^lF$^9#G

eK"C G3<I=5l?/i$"sH&"Wj1<7gsG"9H"<I&

Wm7<8c<rFSP7^9#

1. 9H"<I&Wm7<8c<N=<9&3<IK"J<N 2 DN[9HQ

trk@7^9#

String empid;
String name;
...
#sql { SELECT lastname INTO :empid FROM employee WHERE empno=:empid }

2. 9H"<I&Wm7<8c<r!N CREATE PROCEDURE 9F<Has

HGP?7^9#
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CREATE PROCEDURE GET_LASTNAME (IN EMPID CHAR(6), OUT NAME VARCHAR(15))
EXTERNAL NAME 'myJar:StoredProcedure.getname'
LANGUAGE JAVA PARAMETER STYLE JAVA FENCED
READS SQL DATA

3. C Gn.5l?/i$"sH&"Wj1<7gs+i9H"<I&Wm7

<8c<rFSP7^9#

EXEC SQL BEGIN DECLARE SECTION;
struct name { short int; char[15] }
char[7] empid;

EXEC SQL END DECLARE SECTION;
...

EXEC SQL CALL GET_LASTNAME (:empid, :name);

INOUT 2�"������: !NcGO"C 9H"<I&Wm7<8c<

GET_MANAGER rn.9kH7^9#3lKO deptnumb (SQL ?$W

SMALLINT) ,?(ilF*j" SAMPLE G<?Y<9N ORG =+i

manager (SQL ?$W SMALLINT) ra7^9#

1. deptnumb *hS manager N SQL G<?&?$WOIAib SMALLINT

G"k?a"9H"<I&Wm7<8c<GO 1 DNQt onevar GjA

9k3H,G-^9#=7F"/i$"sH&"Wj1<7gsHNVGM

rdjhj7^9#

EXEC SQL BEGIN DECLARE SECTION;
short onevar = 0;

EXEC SQL END DECLARE SECTION;

2. 9H"<I&Wm7<8c<r!N CREATE PROCEDURE 9F<Has

HGP?7^9#

CREATE PROCEDURE GET_MANAGER (INOUT onevar SMALLINT)
EXTERNAL NAME 'stplib!getman'
LANGUAGE C PARAMETER STYLE GENERAL FENCED
READS SQL DATA

3. Java Gn.5l?/i$"sH&"Wj1<7gs+i9H"<I&Wm

7<8c<rFSP7^9#

short onevar = 0;
...

#SQL { CALL GET_MANAGER (:INOUT onevar) };

	�
�+��������� SQL 	!��"��

9H"<I&Wm7<8c<KO SQL 9F<HasHr^ak3H,G-^

9# CREATE PROCEDURE 9F<HasHr/T9k]K"9H"<I&W

m7<8c<K^^lF$k SQL 9F<HasH,"lP"=N?$WrX

j9k,W,"j^9#9H"<I&Wm7<8c<rP?9k]KMrXj

7J$lg"G<?Y<9&^M<8c<O MODIFIES SQL DATA rHQ7
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^9#9H"<I&Wm7<8c<GHQ5lF$k SQL N?$Wr)B9

kKO"J<N 4 DN*W7gsN$:l+rHQG-^9#

NO SQL
9H"<I&Wm7<8c<, SQL 9F<HasHrBTG-J$3

Hr(9#9H"<I&Wm7<8c<G SQL 9F<HasHrBT

7h&H9kH"9F<HasHO SQLSTATE 38001 ra7^9#

CONTAINS SQL
SQL G<?NI_hj*hSQ9,G-J$ SQL 9F<HasH,

9H"<I&Wm7<8c<GOBTG-J$3Hr(7^9# SQL

G<?rI_hC?j"Q97?j9k SQL 9F<HasHr9H"

<I&Wm7<8c<GBT7h&H9kH"9F<HasHO

SQLSTATE 38004 ra7^9#9H"<I&Wm7<8c<G5]<

H5lF$J$9F<HasHO SQLSTATE 38003 ra7^9#

READS SQL DATA
SQL G<?rQ97J$ SQL 9F<HasHN$/D+O"9H"

<I&Wm7<8c<GBTG-k3Hr(7^9#G<?rQ99k

SQL 9F<HasHr9H"<I&Wm7<8c<GBT7h&H9

kH"9F<HasHO SQLSTATE 38002 ra7^9#9H"<I&

Wm7<8c<G5]<H5lF$J$9F<HasHO SQLSTATE

38003 ra7^9#

MODIFIES SQL DATA
9H"<I&Wm7<8c<KhCF5]<H5lF$J$9F<Ha

sHr|1P"IsJ SQL 9F<HasHGb9H"<I&Wm7<

8c<GBTG-k3Hr(7^9#9H"<I&Wm7<8c<G5

]<H5lF$J$ SQL 9F<HasHr9H"<I&Wm7<8c

<,BT7h&H9kH"9F<HasHO SQLSTATE 38003 ra7

^9#

CREATE PROCEDURE 9F<HasHN\YKD$FO" SQL rbq r2

H7F/@5$#

�	����	�
�+��������

M9H5l? 9H"<I&Wm7<8c<HO"LN9H"<I&Wm7<8

c<rFSP9bNrX7^9# DB2 "Wj1<7gsGO"3N;!NH

QKX7F!Nh&J)sv`,"j^9#

v 9H"<I&Wm7<8c<O LANGUAGE C ^?O LANGUAGE SQL

H7F+?m0=5lJ1lPJj^;s#
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v FSP75N9H"<I&Wm7<8c<O"18 LANGUAGE 8arH

Q7F+?m0=5l?9H"<I&Wm7<8c<7+FSP;^;s#

M9H5l?FSP7KX7F@1" LANGUAGE C H LANGUAGE SQL

,1l@lH_J5l^9#?H(P" LANGUAGE C 9H"<I&Wm

7<8c<O" SQL Wm7<8c<rFSP93H,G-^9#

v FSP75N9H"<I&Wm7<8c<O"hjb$ SQL G<?&"/

;9&lYkG+?m0=5l?9H"<I&Wm7<8c<rFSP93

H,G-^;s#?H(P" CONTAINS SQL G<?&"/;9G+?m0

=5l?9H"<I&Wm7<8c<O" NO SQL ^?O CONTAINS

SQL G<?&"/;9G+?m0=5l?9H"<I&Wm7<8c<rF

SP93H,G-^9," READS SQL DATA ^?O MODIFIES SQL

DATA G+?m0=5l?9H"<I&Wm7<8c<rFSP93HOG

-^;s#

v GbG 16 lYk^GNM9H5l?9H"<I&Wm7<8c<FSP7

,5]<H5lF$^9#?H(P" PROC1 H$&9H"<I&Wm7<

8c<, PROC2 rFSP7" PROC2 , PROC3 rFSP9lg"3lO

3 lYkNM9H5l?9H"<I&Wm7<8c<r=7^9#

v FSP75*hSFSP7hN9H"<I&Wm7<8c<O"M9HNI

NlYkG"CFb NOT FENCED H7F+?m0=9k3HOG-^;

s#

M9H5l? SQL Wm7<8c<O" 1 D^?O#tNkL;CHr/i$

"sH&"Wj1<7gs^?OFSP75Wm7<8c<Ka93H,G-

^9# SQL Wm7<8c<+iNkL;CHr/i$"sH&"Wj1<7

gsKa9KO" WITH RETURN TO CLIENT 8arHQ7F DECLARE

CURSOR 9F<HasHrP7^9# SQL Wm7<8c<+iNkL;CH

rFSP75Ka9KO (33G"FSP75O/i$"sH&"Wj1<7

gs^?OFSP75N9H"<I&Wm7<8c<r=9)" WITH

RETURN TO CALLER 8arHQ7F DECLARE CURSOR 9F<HasH

rP7^9#

M9H5l?H_~_ SQL 9H"<I&Wm7<8c< (C Gn.5l?b

N) *hSM9H5l? CLI 9H"<I&Wm7<8c<O"kL;CHr/

i$"sH&"Wj1<7gs^?OFSP75N9H"<I&Wm7<8c

<Ka93HOG-^;s#9H"<I&Wm7<8c<,*;9kH-K"

M9H5l?H_~_ SQL 9H"<I&Wm7<8c<^?OM9H5l?

CLI 9H"<I&Wm7<8c<,"9H"<I&Wm7<8c<N*;~K

+<=kr+$?^^K9klg" DB2 ,+<=kr/m<:7^9#9H

226 "Wj1<7gs+/Njz-



"<I&Wm7<8c<+ikL;CHra9}!KD$FN\YO" 244Z

<8NX9H"<I&Wm7<8c<+iNkL;CHNajYr2H7F/

@5$#

����

9H"<I&Wm7<8c<rn.9k]KO"J<N)sv`K>&,W,

"j^9#

v 8`~PO9Hj<`OHQG-^;s#?H(P" Java N

System.out.println()" C/C++ N printf()"COBOL GN display NF

SP7G9#9H"<I&Wm7<8c<OPC/0i&sIGBT5lk

?a"hLK=(9k3HOG-^;s#?@7"U!$kKq-P93H

OG-^9#

v 9H"<I&Wm7<8c<rP?9k CREATE PROCEDURE 9F<Ha

sHGvD5lF$k SQL 9F<HasH@1r^a^9# NO SQL"

READS SQL DATA" CONTAINS SQL"^?O MODIFIES SQL DATA 8

arHQ7F9H"<I&Wm7<8c<r+?m0=9k}!KD$FN

\YO" 224Z<8NX9H"<I&Wm7<8c<N SQL 9F<Has

HYr2H7F/@5$#

v !N$:l+Nro ("k$O>}) ,vFO^klgKO" COMMIT 9

F<HasHr9H"<I&Wm7<8c<GHQG-^;s#

– NO SQL 8arHQ7F9H"<I&Wm7<8c<r+?m0=7

?#

– #t5$H97rTCF$k"Wj1<7gs+i9H"<I&Wm7<

8c<,FSP5l?#

v 9H"<I&Wm7<8c<GO"!NbNr^`"\3KX"9k9F<

HasH^?O3^sIOBTG-^;s#

– BACKUP

– CONNECT

– CONNECT TO

– CONNECT RESET

– CREATE DATABASE

– DROP DATABASE

– FORWARD RECOVERY

– RESTORE

v UNIX Y<9N79F`GO"NOT FENCED 9H"<I&Wm7<8c<

O" DB2 (<8'sH&Wm;9Nf<6< ID GBT7^9# FENCED

9H"<I&Wm7<8c<O" db2dari BTD=U!$kNf<6< ID
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GBT5l^9#3Nf<6< ID O" sqllib¥adm N .fenced U!$kNj

-TK_j5l^9#3Nf<6< ID O9H"<I&Wm7<8c<Kx

QG-k79F`q;r)f7^9# db2dari BTD=Wm0i`N\YK

D$FO"4HQNWiCHU)<`K,7?GN5b*hS$s9H<k

r2H7F/@5$#

v 18tNQia<?<ru1~lk9H"<I&Wm7<8c<O"=NQ

ia<?<N SQL G<?&?$W,[JCF$kH7Fb"?EjA9k

3HOG-^;s#

v 9H"<I&Wm7<8c<KO"=Th}r*;5;k3^sIr^ak

3HOG-^;s#9H"<I&Wm7<8c<O"=TWm;9r*;5

;k3HJ/oK/i$"sHK)fra5J1lPJj^;s#

OLE 
��	�
�+�����������

OLE (*V8'/HNjs/Hda~_) *<Ha<7gsO" Microsoft

Corporation N OLE 2.0 "<-F/Ac<NltG9# DB2 O"OLE *<H

a<7gs&*V8'/HN}0r0t9H"<I&Wm7<8c<H7FF

SP93H,G-^9# OLE *<Ha<7gsKD$FO" 452Z<8N

XOLE *<Ha<7gs UDF Nn.Yr2H7F/@5$#

OLE *<Ha<7gs&*V8'/HN3<I=,*oC?i" CREATE

PROCEDURE 9F<HasHrHQ7F"=N*V8'/HNa=CIr9H

"<I&Wm7<8c<H7FP?9k,W,"j^9# OLE +0=9H"

<I&Wm7<8c<rP?9kKO" LANGUAGE OLE 8aU-N

CREATE PROCEDURE 9F<HasHr/T7^9#0t>O"OLE +0=

*V8'/Hr1L9k OLE progID Ha=CI>r ! (62d) GhZC?

AKJj^9#

!N CREATE PROCEDURE 9F<HasHO" OLE *<Ha<7gs&*

V8'/H “db2smpl.salary” K"k “median” }0N “median” H$&+0=

9H"<I&Wm7<8c<rP?7^9#

CREATE PROCEDURE median (INOUT sal DOUBLE)
EXTERNAL NAME 'db2smpl.salary!median'
LANGUAGE OLE
FENCED
PARAMETER STYLE DB2SQL

OLE a=CI&$sWjasF<7gsNFSP7,'O" C d C++ Gn

.5l?XtNFSP7,'H1lG9#

DB2 O" SQL ?$WH OLE *<Ha<7gs&?$WNVG?$WQ9r

+0*Kh}7^9#5]<H5lF$k OLE *<Ha<7gs&?$W*
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hS SQL ?$WNVN DB2 ^CTs0Nj9HKD$FO" 455Z<8N

=16 r2H7F/@5$# SQL ?$W+i BASIC d C/C++ JIN OLE

Wm0i`@lXN DB2 ^CTs0KD$FO" 456Z<8N=17 r2H7

F/@5$#

DB2 H OLE *<Ha<7gs&9H"<I&Wm7<8c<NVGu1O7

5lkG<?O"2HFSP7H7Fu1O75l^9# DB2 O"J0K2

H5l?=K\CF$J$" DECIMAL ^?O LOCATORS JIN SQL ?

$W"V<kd CURRENCY JIN OLE *<Ha<7gs&?$Wr"5]

<H7^;s# BSTR K^CW5lk8zH0iU#C/&G<?O"G<?

Y<9&3<I&Z<8+i UCS-2 (Unicode H7FbNilF$k" IBM

3<I&Z<8 13488) 9-<^KQ95l^9#a5lk]K"G<?OG

<?Y<9&3<I&Z<8KQ97>5l^9#3liNQ9O"G<?Y

<9&3<I&Z<8KX8J//3j^9#G<?Y<9&3<I&Z<8

+i UCS-2 K"*hS UCS-2 +iG<?Y<9&3<I&Z<8KQ99k

3<I&Z<8Q9F<Vk,$s9H<k5lF$J$lg" SQLCODE

-332 (SQLSTATE 57017) ru1hj^9#

OUT 2�"����	�
�+����������

J<K"OUT [9HQtNHQ}!r(95sWk&Wm0i`rs2^9#

/i$"sH&"Wj1<7gsO" SAMPLE G<?Y<9fN>HwNk

?Nf{Mr4Yk9H"<I&Wm7<8c<rFSP7^9# (f{MN

jAO"MN>,,=Ne<K"kH$&bNG9#) !K=Nk?Nf{M

O"OUT [9HQtrHQ7F/i$"sH&"Wj1<7gsKa5l^

9#

3N5sWk&Wm0i`O"SAMPLE G<?Y<9fN9YFN>HwNk

?Nf{MrW;7^9#f{MrW;9k{8N SQL sXt,J$?a"

k?Nf{MOJ<Nh&J"k4j:`KhCF+jV7W;9k3H,G

-^9#

1. =fNl3<It n r4Yk#

2. l3<Irk?KpE$FBYk#

3. TLV, n / 2 + 1 G"kl3<I,!P5lk^Gl3<IrhjP7

31k#

4. 3Nl3<I+ik?Nf{MrI_hk#

9H"<I&Wm7<8c<N;!*hSVmC/&+<=kN$:lbHQ

7J$"Wj1<7gsO" ^5 G(5lF$kh&K"MCHo</rP3

7FFk?rhjP5J1lPJj^;s#
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h n / 2 + 1 TNk?N_,,WG"k?a""Wj1<7gsO=lJ0N

G<?r9YFQ~7^9,"=lOMCHo</rP37FAw5l?eN

3HG9#

9H"<I&Wm7<8c<;!rHQ9k"Wj1<7gsO"9H"<

I&Wm7<8c<,TWJG<?rh}7?jK~7"k?Nf{M@1r

/i$"sH&"Wj1<7gsKa9h&K_WG-^9# ^6 GO3N!

=,(5lF$^9#

^ 5. 9H"<I&Wm7<8c<rHQ7J$lgNf{MNc

230 "Wj1<7gs+/Njz-



XOUT /i$"sHNb@YO" OUT [9HQt/i$"sH&"Wj1

<7gsH9H"<I&Wm7<8c<Ncr(7^9# Java GOJ<Nh

&J5sWk&Wm0i`rHQG-^9#

/i$"sH&"Wj1<7gs

Outcli.java

9H"<I&Wm7<8c< Outsrv.sqlj

C GOJ<Nh&J5sWk&Wm0i`rHQG-^9#

/i$"sH&"Wj1<7gs

spclient.sqc

9H"<I&Wm7<8c< spserver.sqc

OUT ��-
�����

1. $s/k<I&U!$k# C /i$"sH&"Wj1<7gsKO"J<

NU!$k,^^l^9#

SQL -f SQL_TYP_FLOAT rjA9k

SQLDA -RRhrjA9k

SQLCA (i<h}QN"mhrjA9k

^ 6. 9H"<I&Wm7<8c<rHQ9klgN OUT Qia<?<Nc
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JDBC /i$"sH&"Wj1<7gsO"J<NQC1<8r$s]<H

7^9#

java.sql.* f<6<N/i$"sHK$sWjasH7? Java N

JDBC /i9#

java.math.BigDecimal
DB2 DECIMAL G<?&?$WN Java 5]<Hrs!7

^9#

2. G<?Y<9K\39k#"Wj1<7gsO"9H"<I&Wm7<8c

<rFSP90K"G<?Y<9K\39k,W,"j^9#

3. +0Njr*UK9k#/i$"sH&"Wj1<7gsO"9H"<I&

Wm7<8c<rFSP90K+0Njr@(*KHQT=K7^9#+0

NjrHQT=K9k3HKhj"/i$"sH&"Wj1<7gsO"9

H"<I&Wm7<8c<N)f,BT9knH,m<kPC/+3_CH

Q_+r)f9k3H,G-^9#3NcN9H"<I&Wm7<8c<

O"/i$"sH&"Wj1<7gs,ro9F<HasHrHQ7F"9

H"<I&Wm7<8c<,BT9knHrJ1KNj^?Om<kPC/

G-kh&K9k?a" SQLCODE Mr^` OUT Qia<?<ra7^

9#

4. [9HQtrk@*hSi|=9k#3N9FCWGO"[9HQtrk@

7"i|=7^9# Java Wm0i`GO"9H"<I&Wm7<8c<r

FSP90K"F INOUT ^?O OUT Qia<?<NG<?&?$Wr

P?9k,W,"j^9#

5. 9H"<I&Wm7<8c<rFSP9#/i$"sH&"Wj1<7gs

O" 3 DNQia<?<rU1? CALL 9F<HasHrHQ7F

SAMPLE G<?Y<9N9H"<I&Wm7<8c< OUTPARAM rFSP

7^9#

6. POQia<?<r!w9k# JDBC /i$"sH&"Wj1<7gs

O"9H"<I&Wm7<8c<,a9POQia<?<NMr@(*K!

w9k,W,"j^9# C/C++ /i$"sH&"Wj1<7gsNlg"

DB2 O"/i$"sH&"Wj1<7gs, CALL 9F<HasHrBT

9kH-" CALL 9F<HasHGHolF$k[9HQtNMr977

^9#

7. a5lk SQLCODE NMr!:9k#/i$"sH&"Wj1<7gs

O" SQLCODE r^` OUT Qia<?<NMr!:7F"His6/7

gsrm<kPC/9k+Nj9k+r=L7^9#
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8. G<?Y<9+iZG9k# DB2 Nu-79F`&j=<9,F\3G]

}5lkNrr1kKO"/i$"sH&"Wj1<7gsr*;9k0

K"G<?Y<9XN\3r@(*K/m<:9k,W,"j^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i_s0@l

Khj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`NlgO"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

Java SQL (i<O SQLException H7F9m<5l""Wj1<7

gsN catch VmC/Gh}5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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OUT ��-
���
��������: Java

import java.sql.*; // JDBC classes �1�
import java.math.BigDecimal; // BigDecimal support for packed decimal type
class Spclient
{

static String sql = "";
static String procName = "";
static String inLanguage = "";
static CallableStatement callStmt;
static int outErrorCode = 0;
static String outErrorLabel = "";
static double outMedian = 0;
static
{

try
{

System.out.println();
System.out.println("Java Stored Procedure Sample");
Class.forName("COM.ibm.db2.jdbc.app.DB2Driver").newInstance();

}
catch (Exception e)
{

System.out.println("¥nError loading DB2 Driver...¥n");
e.printStackTrace();

}
}
public static void main(String argv[])
{

Connection con = null;
// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample";
try
{

// connect to sample database
// connect with default id/password
con = DriverManager.getConnection(url); �2�
// turn off autocommit
con.setAutoCommit(false); �3�
outLanguage(con);
outParameter(con);
inParameters(con);
inoutParam(con, outMedian);
resultSet(con);
twoResultSets(con);
allDataTypes(con);
// rollback any changes to the database
con.rollback(); �8�
con.close();

}
catch (Exception e)
{

try { con.close(); } catch (Exception x) { }
e.printStackTrace ();

}
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} // end main
public static void outParameter(Connection con)

throws SQLException
{

// prepare the CALL statement for OUT_PARAM
procName = "OUT_PARAM";
sql = "CALL " + procName + "(?, ?, ?)";
callStmt = con.prepareCall(sql);
// register the output parameter �4�
callStmt.registerOutParameter (1, Types.DOUBLE);
callStmt.registerOutParameter (2, Types.INTEGER);
callStmt.registerOutParameter (3, Types.CHAR);
// call the stored procedure �5�
System.out.println ("¥nCall stored procedure named " + procName);
callStmt.execute();
// retrieve output parameters �6�
outMedian = callStmt.getDouble(1);
outErrorCode = callStmt.getInt(2);
outErrorLabel = callStmt.getString(3);
if (outErrorCode == 0) { �7�

System.out.println(procName + " completed successfully");
System.out.println ("Median salary returned from OUT_PARAM = "

+ outMedian);
}
else { // stored procedure failed

System.out.println(procName + " failed with SQLCODE "
+ outErrorCode);

System.out.println(procName + " failed at " + outErrorLabel);
}

}
}
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OUT ��-
���
��������: C

#include <stdio.h> �1�
#include <stdlib.h>
#include <sql.h>
#include <sqlda.h>
#include <sqlca.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
EXEC SQL BEGIN DECLARE SECTION;

/* Declare host variable for stored procedure name */
char procname[254];
/* Declare host variables for stored procedure error handling */
sqlint32 out_sqlcode; �4�
char out_buffer[33];

EXEC SQL END DECLARE SECTION;
int main(int argc, char *argv[]) {

EXEC SQL CONNECT TO sample; �2�
EMB_SQL_CHECK("CONNECT TO SAMPLE");
outparameter();
EXEC SQL ROLLBACK;
EMB_SQL_CHECK("ROLLBACK");
printf("¥nStored procedure rolled back.¥n¥n");
/* Disconnect from Remote Database */
EXEC SQL CONNECT RESET; �8�
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
int outparameter() {

/********************************************************¥
* Call OUT_PARAM stored procedure *
¥********************************************************/
EXEC SQL BEGIN DECLARE SECTION;

/* Declare host variables for passing data to OUT_PARAM */
double out_median;

EXEC SQL END DECLARE SECTION;
strcpy(procname, "OUT_PARAM");
printf("¥nCALL stored procedure named %s¥n", procname);
/* OUT_PARAM is PS GENERAL, so do not pass a null indicator */
EXEC SQL CALL :procname (:out_median, :out_sqlcode, :out_buffer); �5� �6�
EMB_SQL_CHECK("CALL OUT_PARAM");
/* Check that the stored procedure executed successfully */
if (out_sqlcode == 0) �7�
{

printf("Stored procedure returned successfully.¥n");
/***********************************************************¥
* Display the median salary returned as an output parameter *
¥***********************************************************/
printf("Median salary returned from OUT_PARAM = %8.2f¥n", out_median);

}
else
{ /* print the error message, roll back the transaction */

printf("Stored procedure returned SQLCODE %d¥n", out_sqlcode);
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printf("from procedure section labelled ¥"%s¥".¥n", out_buffer);
}
return 0;

}

OUT 	�
�+�����������

1. 70KAc<rk@9k#Wm7<8c<O 3 DNQia<?<ra7^

9 (f{MNlgO DOUBLE"SQLCODE NlgO INTEGER"*hS(

i<&aC;<8NlgO CHAR)#F@lNWm0i_s0KX9kOG

Xj7? DB2 ?$W&^CTs0rHQ7F"9H"<I&Wm7<8c

<XtjANz-tH18G<?&?$WrXj9k,W,"j^9#

2. kAKhCF CURSOR gxrk@9k##tNG<?TGnH9k?a

K" C 9H"<I&Wm7<8c<O DECLARE CURSOR 9F<Has

Hr/T7" JDBC 9H"<I&Wm7<8c<O ResultSet *V8'/

Hrn.7^9# ORDER BY SALARY arHQ9kH"9H"<I&W

m7<8c<O:gGkAr!w9k3H,G-^9#

3. 4>HwNtr=L9k#1cJ SELECT 9F<HasHH COUNT X

trHQ7F" EMPLOYEE =N>HwNtr!w7^9#

4. k?Nf{MrhjP9#k?Nf{MrQtKdjvFk^G"FETCH

9F<HasHr31F/T7^9#

5. POQtKkANf{MrdjvFk#/i$"sH&"Wj1<7gsK

kANf{Mra9KO"9H"<I&Wm7<8c<Xt+" OUT Qi

a<?<KP~9ka=CIk@Nz-tKMrdjvF^9#

6. /i$"sH&"Wj1<7gsKa9#/i$"sHKMra9NO"

PARAMETER STYLE DB2DARI 9H"<I&Wm7<8c<@1G9#

DB2DARI 9H"<I&Wm7<8c<KD$F\7/O" 823Z<8N

XU?C. DB2DARI *hS DB2GENERAL 9H"<I&Wm7<8c<H

UDFYr2H7F/@5$
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OUT 2�"����	�
�+����������: Java

import java.sql.*; // JDBC classes
import COM.ibm.db2.jdbc.app.*; // DB2 JDBC classes
import java.math.BigDecimal; // Packed Decimal class
public class Spserver
{

public static void outParameter (double[] medianSalary,
int[] errorCode, String[] errorLabel) throws SQLException �1�

{ try
{

int numRecords;
int counter = 0;
errorCode[0] = 0; // SQLCODE = 0 unless SQLException occurs
// Get caller's connection to the database
Connection con = DriverManager.getConnection("jdbc:default:connection");
errorLabel[0] = "GET CONNECTION";
String query = "SELECT COUNT(*) FROM staff";
errorLabel[0] = "PREPARE COUNT STATEMENT";
PreparedStatement stmt = con.prepareStatement(query);
errorLabel[0] = "GET COUNT RESULT SET";
ResultSet rs = stmt.executeQuery();
// move to first row of result set
rs.next();
// set value for the output parameter
errorLabel[0] = "GET NUMBER OF RECORDS";
numRecords = rs.getInt(1); �3�
// clean up first result set
rs.close();
stmt.close();
// get salary result set
query = "SELECT CAST(salary AS DOUBLE) FROM staff "

+ "ORDER BY salary";
errorLabel[0] = "PREPARE SALARY STATEMENT";
PreparedStatement stmt2 = con.prepareStatement(query);
errorLabel[0] = "GET SALARY RESULT SET";
ResultSet rs2 = stmt2.executeQuery(); �2�
while (counter < (numRecords / 2 + 1))
{

errorLabel[0] = "MOVE TO NEXT ROW";
rs2.next(); �4�
counter++;

}
errorLabel[0] = "GET MEDIAN SALARY";
medianSalary[0] = rs2.getDouble(1); �5�
// clean up resources
rs2.close();
stmt2.close();
con.close(); �6�

}
catch (SQLException sqle)
{

errorCode[0] = sqle.getErrorCode();
}

}
}
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OUT 2�"����	�
�+����������: C

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sqlda.h>
#include <sqlca.h>
#include <sqludf.h>
#include <sql.h>
#include <memory.h>
/* Declare function prototypes for this stored procedure library */
SQL_API_RC SQL_API_FN out_param (double *, sqlint32 *, char *); �1�
EXEC SQL INCLUDE SQLCA;
EXEC SQL BEGIN DECLARE SECTION;
/* Declare host variables for basic error-handling */

sqlint32 out_sqlcode;
char buffer[33];

/* Declare host variables used by multiple stored procedures */
sqlint16 numRecords;
double medianSalary;

EXEC SQL END DECLARE SECTION;
SQL_API_RC SQL_API_FN out_param (double *outMedianSalary,

sqlint32 *out_sqlerror, char buffer[33])
{

EXEC SQL INCLUDE SQLCA;
EXEC SQL WHENEVER SQLERROR GOTO return_error;
int counter = 0;
*out_sqlerror = 0;
strcpy(buffer, "DECLARE c1");
EXEC SQL DECLARE c1 CURSOR FOR �2�

SELECT CAST(salary AS DOUBLE) FROM staff
ORDER BY salary;

strcpy(buffer, "SELECT");
EXEC SQL SELECT COUNT(*) INTO :numRecords FROM staff; �3�
strcpy(buffer, "OPEN");
EXEC SQL OPEN c1;
strcpy(buffer, "FETCH");
while (counter < (numRecords / 2 + 1)) {

EXEC SQL FETCH c1 INTO :medianSalary; �4�
/* Set value of OUT parameter to host variable */
*outMedianSalary = medianSalary; �5�
counter = counter + 1;

}
strcpy(buffer, "CLOSE c1");
EXEC SQL CLOSE c1;
return (0); �6�
/* Copy SQLCODE to OUT parameter if SQL error occurs */

return_error:
{

*out_sqlerror = SQLCODE;
EXEC SQL WHENEVER SQLERROR CONTINUE;
return (0);

}
} /* end out_param function */
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��+�'����������

3<I&Z<8KX9kM8v`O"5<P<Khj[Jj^9#

/i$"sH&Wm0i` (?H(P3<I&Z<8 A rHQ7F$k) ,"

LN3<I&Z<8 (?H(P"3<I&Z<8 Z) rHQ7F$kG<?Y

<9K"/;99kjb<H&9H"<I&Wm7<8c<rFSP9H"J

<N3H,/-^9#

1. ~O8z9Hjs0&Qia<?< ([9HQtGjA5lk"^?O/i

$"sH&"Wj1<7gsK*$F SQLDA GjA5lkbNN$:l

b) ,""Wj1<7gsN3<I&Z<8 (A) +iG<?Y<9N3<

I&Z<8 (Z) KQ95lk# SQLDA G FOR BIT DATA H7FjA5

lkG<?KD$FO"Q9OTol^;s#

2. ~OQia<?<,Q95lkH"G<?Y<9&^M<8c<O=lJe

N3<I&Z<8Q9rToJ$#

=N?a"G<?Y<9H183<I&Z<8rHCF9H"<I&Wm7

<8c<rBT7J1lPJj^;s# 9JoA"3NcGO3<I&Z

<8 Z rHQ7J1lPJj^;s#G<?Y<9H183<I&Z<8

rHCF5<P<&Wm7<8c<rWj3sQ$k"3sQ$k"=7F

P$sI7J1lPJj^;s#

3. 9H"<I&Wm7<8c<,0;9kH"G<?Y<9&^M<8c<O

PO8z9Hjs0&Qia<?< ([9HQtH7F"^?O/i$"s

H&"Wj1<7gsN SQLDA GjA) H SQLCA 8zU#<kIr"

G<?Y<9N3<I&Z<8 (Z) +i"Wj1<7gsN3<I&Z<

8 (A) KQ99k# SQLDA G FOR BIT DATA H7FjA5lkG<?

KD$FO"Q9OTol^;s#

m: 9H"<I&Wm7<8c<NQia<?<,5<P<G FOR BIT

DATA H7FjA5lF$klg" SQLDA K@(*KXj5lk+I&

+K++ojJ/" DB2 fKP<5k&G<?Y<9 (OS/390 G) ^?

O DB2 fKP<5k&G<?Y<9 (AS/400 G) XN CALL 9F<H

asHKD$FO"Q9OTol^;s# (\YKD$FO"SQL rbq

K"k SQLDA N`r2H7F/@5$#)

3NHTC/N\YKD$FO"546Z<8NX[Jk3<I&Z<8VGNQ

9Yr2H7F/@5$#

C++ ��������

9H"<I&Wm7<8c<r C++ @lGn.9klgKO"J<NcNh

&K extern “C” rHQ7FWm7<8c<>rk@G-^9#
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extern “C” SQL_API_RC SQL_API_FN proc_name( short *parm1, char *parm2)

extern "C" O"C++ 3sQ$i<KhkXt>N?$W$~ (9JoA^s

0k) rI_7^9#3Nk@Nlgr|-"9H"<I&Wm7<8c<r

FSP9]KO"Xt>N?$W$~bH_~`,W,"j^9#

��.�*�� 	�����������

Qia<?<~OdPOKhCF0iU#C/&G<?rwu.9k" C ^

?O C++ Gq+l?9H"<I&Wm7<8c<O9YF"Lo

WCHARTYPE NOCONVERT *W7gsrXj7FWj3sQ$k7J1lP

Jj^;s#3lO"=Nh&JQia<?<KhCFO5lk0iU#C

/&G<?," wchar_t h}3<IA0GOJ/"DBCS A0G"kH_J

5lk+iG9# NOCONVERT rHQ9kH"9H"<I&Wm7<8c<

bN SQL 9F<HasHG`n5lk0iU#C/&G<?b DBCS A0G

"kH_J5l"Qia<?<&G<?NA0HlW7^9#

WCHARTYPE NOCONVERT rHQ9kH"0iU#C/&[9HQtHG<

?Y<9&^M<8c<NVGO8zQ9O/3j^;s#0iU#C/&[

9HQtrQ$?G<?O"5Q9N DBCS 8zH7FG<?Y<9&^M

<8c<Kwu.5l^9# WCHARTYPE NOCONVERT rHQ7J/F

b"9H"<I&Wm7<8c<bN wchar_t A0N0iU#C/&G<?r

`nG-^9,"~POQ9Oj0GBT7J1lPJj^;s#

CONVERT O"FENCED 9H"<I&Wm7<8c<bGHQ9k3H,G

-"9H"<I&Wm7<8c<N$s?<U'<9rp7FGOJ/"9H

"<I&Wm7<8c<bG"SQL 9F<HasHbN0iU#C/&G<?

KFArZ\7^9# NOT FENCED 9H"<I&Wm7<8c<O",:

NOCONVERT *W7gsrHQ7Fn.7F/@5$#

Ws9kH"~O^?OPOQia<?<KhCF9H"<I&Wm7<8c

<KO7?j"9H"<I&Wm7<8c<+iwilF/k0iU#C/&

G<?O" WCHARTYPE *W7gsKhCFINh&KWj3sQ$k5l

?+KX8J/" DBCS A0KJj^9#

C "Wj1<7gsK*1k0iU#C/&G<?Nh}KD$FO" 664Z

<8NXC *hS C++ GN0iU#C/&[9HQtNh}Yr2H7F/

@5$# EUC 3<I&;CH*hS"Wj1<7gsN,$Ii$sKD$

FO" 553Z<8NX|\l*hSfql (KNz) EUC *hS UCS-2 3<

I&;CHKX9kM8v`Y"*hS 558Z<8NX9H"<I&Wm7<

8c<KX9kM8v`Yr2H7F/@5$#
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���-�����������

"Wj1<7gs, CONNECT TYPE 2 rHQ7FFSP99H"<I&W

m7<8c<O"0*KbE*Kb COMMIT ^?O ROLLBACK r/TG-

^;s#

NOT FENCED 	�
�+��������

9H"<I&Wm7<8c<O"FENCED ^?O NOT FENCED 9H"<

I&Wm7<8c<H7FBTG-^9#IAiH7FBT9k+O"

CREATE PROCEDURE 9F<HasHK FENCED H7FP?7?+"=l

Hb NOT FENCED H7FP?7?+KhCFh^j^9#

NOT FENCED 9H"<I&Wm7<8c<O"G<?Y<9&^M<8c<

H18"Il9uV (DB2 (<8'sHN"Il9uV) GBT5l^9#9

H"<I&Wm7<8c<r NOT FENCED H7FBT9kH" FENCED 9

H"<I&Wm7<8c<H7FBT7?lgKfYFQU)<^s9,~e

7^9#J<Ji"FENCED 9H"<I&Wm7<8c<OJ,~GOClJ

DB2 Wm;9GBT5lk+iG9#3NWm;9N"Il9uVO DB2 7

9F`&3sHm<i<HO[Jj^9#

m:

1. NOT FENCED 9H"<I&Wm7<8c<rBT9k3HKhjQU)<

^s9N~er|TG-kl}G"f<6<&3<IKhjG<?Y<9)

f=$,T8K^?OU^*KK;5lkm1-b"j^9#QU)<^s

9KhkzQrGgK9k,W,"klgO" NOT FENCED 9H"<

I&Wm7<8c<@1rHQ7J1lPJj^;s#9H"<I&Wm7

<8c<r NOT FENCED H7FBT9k0K"9YFN9H"<I&W

m7<8c<r04KF9H7F/@5$#

2. NOT FENCED 9H"<I&Wm7<8c<NBTfKEg(i<,/3C

?lg"G<?Y<9&^M<8c<O"(i<,9H"<I&Wm7<8

c<&3<IHG<?Y<9&3<INIAiG/3C?N+r=L7",

ZJs|rn_^9#

GPC0r\*H9klgO"m<+kJ FENCED 9H"<I&Wm7<8

c< rHQ9k3Hr!$7F/@5$#m<+kN FENCED Wm7<8c

<O" PARAMETER STYLE DB2DARI Wm7<8c<G9#m<+kN

FENCED Wm7<8c<rFSP9KO" CALL <library-name>!<entry-point>

rP7^9#33G" library-name O&Qi$Vij<N>0r=7"

entry-point O9H"<I&Wm7<8c<N&Qi$Vij<N~j}@r=

7^9#&Qi$Vij<H~j}@N>0,18lgKO" CALL

<entry-point> rP93H,G-^9#
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NOT FENCED *hSLoN FENCED 9H"<I&Wm7<8c<GO"G

PC,<,>,J"Il9uVKb"/;99kNG"GPC0h0O#(K

Jj^9#m<+kJ FENCED 9H"<I&Wm7<8c<O"Wj1<7

gsN"Il9uVGBT5lkNG"GPC,<O"Wj1<7gs&3<

IH9H"<I&Wm7<8c<&3<IN>}K"/;9G-^9#m<+

kJ FENCED 9H"<I&Wm7<8c<rGPC0KHQG-kh&K9

kKO"J<N9FCWrBT7F/@5$#

1. 9H"<I&Wm7<8c<r FENCED 9H"<I&Wm7<8c<H7

FP?9k#

2. DB2_STPROC_ALLOW_LOCAL_FENCED l89Hj<Qtr true K_j9k#l

89Hj<QtN\YKD$FO"I}Njz-: $sWjasF<7gs

r2H7F/@5$#

3. DB2 5<P<H18^7seG/i$"sH&"Wj1<7gsrBT9

k#

m: m<+kJ FENCED 9H"<I&Wm7<8c<rGPC09k]K

O" 227Z<8NX)sv`YKj9H5l?)sv`Kc?7?9F<

HasHrHQ7J$h&K"mU9k,W,"j^9# DB2 O"m<

+kJ FENCED 9H"<I&Wm7<8c<KP9kFSP7r"/i

$"sH&"Wj1<7gsN5Vk<AsXNFSP7H+J7^9#

7?,CF"m<+kJ FENCED 9H"<I&Wm7<8c<KO"L

oN9H"<I&Wm7<8c<KP9k)sv`Kc?9k9F<Ha

sHr^ak3HbG-^9#?H(P"Wm7<8c<\NK

CONNECT 9F<HasHr^ak3H,G-^9#

NOT FENCED 9H"<I&Wm7<8c<rn.9klgO"HQ9k*Z

l<F#s0&79F`KhCFO"=l,9lCID-GBT5lk3Hb

"kNGmU,,WG9#7?,CF"9H"<I&Wm7<8c<O"3l

iNQtXN"/;9,>s=9kh&K"oKF~D=G"k+^?O=N

E*QtrI}9kbNGJ1lPJj^;s#

m: 9H"<I&Wm7<8c<GOE*G<?rHQ9k3HOG-^;

s#J<Ji"DB2 O9H"<I&Wm7<8c<bNE*G<?,=l

J_NFSP7GFYi|=5l?+I&+r]ZG-J$+iG9#

NOT FENCED 9H"<I&Wm7<8c<O",: WCHARTYPE

NOCONVERT *W7gsrHQ7Fn.7F/@5$#\YKD$FO"666

Z<8NXC *hS C++ GN WCHARTYPE Wj3sQ$i<&*W7g

sYr2H7F/@5$#

DB2 O"NOT FENCED 9H"<I&Wm7<8c<GOJ<K(9!=r5

]<H7F$^;s#
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v 16 SCH

v ^kA9lCI=

v M9H5l?FSP7: FSP7^?OLN9H"<I&Wm7<8c<+

iNFSP7

v kL;CH: /i$"sH&"Wj1<7gs^?OFSP75XkL;C

Hra9

v REXX

J<N DB2 API *hS9YFN DB2 CLI API O" NOT FENCED 9H"<

I&Wm7<8c<GO5]<H5l^;s#

v BIND

v EXPORT

v IMPORT

v PRECOMPILE PROGRAM

v ROLLFORWARD DATABASE

	�
�+��������"#���,*��� 

DB2 CLI"ODBC"JDBC"^?O SQLJ /i$"sH&"Wj1<7gsK 1

D^?O#tNkL;CHra9h&K"9H"<I&Wm7<8c<r3<

G#s09k3H,G-^9#3N5]<HKOJ<NbN,^^l^9#

v DB2 CLI"ODBC"JDBC"*hS SQLJ /i$"sH@1,kL;CHru

1~lk3H,G-k#

v DB2 9H"<I&Wm7<8c<, DataJoiner P<8gs 2 5<P<Kh

CF"/;9D=J5<P<eK"klg"H_~_ SQL rHQ9k DB2

/i$"sHO#tNkL;CHK"/;9G-k#[9H*hS AS/400

WiCHU)<`eK"k9H"<I&Wm7<8c<O" DB2 3M/

H&/i$"sHK#tNkL;CHra93H,G-^9# DB2 fKP

<5k&G<?Y<9&5<P<eK"k9H"<I&Wm7<8c<O"

[9H*hS AS/400 /i$"sHK#tNkL;CHra93H,G-^

9#\YKD$FO"DataJoiner""k$O[9H^?O AS/400 WiCHU

)<`KX9k=JqAr2H7F/@5$#

v /i$"sH&"Wj1<7gs&Wm0i`,"a5lkkL;CHr-

RG-k#

v kL;CHO""Wj1<7gsKhCF`!A0Gh}5lJ1lPJi

J$#+<=kO"GiNkL;CHKP7F+0*K*<Ws5l""k

kL;CHeN+<=kr/m<:7"!NkL;CHNeG=lr*<W
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s9k?aK"CLJFSP7,Tol^9 (DB2 CLI NlgO

SQLMoreResults" JDBC NlgO getMoreResults" SQLJ NlgO

getNextResultSet)#

v 9H"<I&Wm7<8c<O"kL;CHeG+<=kNk@d*<Ws

rTC?j"Wm7<8c<r*;9k]K+<=kr*<Ws7?^^K

7F*/3HKhj"=NkL;CH,a5lkh&KX(9k#*<Ws

7?^^N+<=k,#t"klgO"kL;CHO=N+<=k,*<W

s5lF$?H-NgxGa5l^9#

v I_hilF$J$T^?OhjP5lF$J$TOkL;CHKa5l

k#

v kL;CHra99H"<I&Wm7<8c<O FENCED b<IGBT9

k,W,"k#

v COMMIT ^?O ROLLBACK O WITH HOLD +<=kr|/9YFN+

<=kr/m<:9k#

v DB2CLI.PROCEDURES =fN RESULT_SETS sO"9H"<I&Wm7<

8c<,kL;CHra9+I&+r(9# CREATE PROCEDURE 9F<

HasHG9H"<I&Wm7<8c<rk@9kH" DYNAMIC

RESULT SETS 8aO9H"<I&Wm7<8c<KhCFa5l?kL;

CHNtr(9h&K3NMr_j7^9#

kL;CHNh}KD$FNICpsO"J<r2H7F/@5$#

v DB2 CLI Nlg"3<k&lYk&$s?<U'<9Njz-*hSrbq

r2H7F/@5$#

v Java Nlg"JDBC *hS SQLJ EMXNjs/KD$FO"

http://www.ibm.com/software/data/db2 /java/ N DB2 Java Enablement

Web Z<8r2H7F/@5$#

�: 	�
�+��������"#���,*����

3N9H"<I&Wm7<8c<NcGO"J<N5]<H5lF$k@lG

kL;CHr/i$"sH&"Wj1<7gsKa9}!r(7F$^9#

C spserver.sqc

Java Spserver.java

3N9H"<I&Wm7<8c<NcO" IN Qia<?<r 1 Du1~l"

OUT Qia<?< 1 DHkL;CH 1 Dra7^9#9H"<I&Wm7<

8c<GO IN Qia<?<,HQ5lF" STAFF =G SALARY , IN Q

ia<?<hjbg-$TN NAME" JOB"SALARY sNMr^`kL;C

H,n.5l^9#
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�1� CREATE PROCEDURE 9F<HasHN DYNAMIC RESULT SETS

8arHQ7F"9H"<I&Wm7<8c<rP?7^9#?H(

P"C NH_~_ SQL Gn.5l?9H"<I&Wm7<8c<r

P?9kKO"J<Nh&J9F<HasHr/T7^9#

CREATE PROCEDURE RESULT_SET_CLIENT
(IN salValue DOUBLE, OUT sqlCode INTEGER)
DYNAMIC RESULT SETS 1
LANGUAGE C
PARAMETER STYLE GENERAL
NO DBINFO
FENCED
READS SQL DATA
PROGRAM TYPE SUB
EXTERNAL NAME 'spserver!one_result_set_to_client'

�2� C 9H"<I&Wm7<8c<NH_~_ SQL GO" DECLARE

CURSOR *hS OPEN CURSOR 9F<HasHrHQ7F*<W

s&+<=krn.7^9# CLI 9H"<I&Wm7<8c<GO"

SQLPrepare *hS SQLBindParameter API rHQ7FkL;CHrn

.7^9# JDBC Gn.5l? Java N9H"<I&Wm7<8c<

GO" prepareStatement *hS executeQuery a=CIrHQ7Fk

L;CHrn.7^9#

�3� +<=k^?OkL;CHr/m<:;:KG<?Y<9XN\3r/

m<:7^9#3N9FCWO" C N9H"<I&Wm7<8c<N

H_~_ SQL KO",Q5l^;s#

�4� Java 9H"<I&Wm7<8c<: PARAMETER STYLE JAVA 9H

"<I&Wm7<8c<,a9kL;CH4HK"=lKP~9k

ResultSet[] z-tr9H"<I&Wm7<8c<}0N70KAc<K

^ak,W,"j^9#
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C ��: SPSERVER.SQC (one_result_set_to_client)

SQL_API_RC SQL_API_FN one_result_set_to_client
(double *insalary, sqlint32 *out_sqlerror)

{
EXEC SQL INCLUDE SQLCA;
EXEC SQL WHENEVER SQLERROR GOTO return_error;
l_insalary = *insalary;
*out_sqlerror = 0;
EXEC SQL DECLARE c3 CURSOR FOR �2�

SELECT name, job, CAST(salary AS INTEGER)
FROM staff
WHERE salary > :l_insalary
ORDER BY salary;

EXEC SQL OPEN c3; �2�
/* Leave cursor open to return result set */
return (0); �3�
/* Copy SQLCODE to OUT parameter if SQL error occurs */

return_error:
{

*out_sqlerror = SQLCODE;
EXEC SQL WHENEVER SQLERROR CONTINUE;
return (0);

}
} /* end one_result_set_to_client function */
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Java ��: Spserver.java (resultSetToClient)

public static void resultSetToClient
(double inSalaryThreshold, // double input
int[] errorCode, // SQLCODE output
ResultSet[] rs) // ResultSet output �4�
throws SQLException

{
errorCode[0] = 0; // SQLCODE = 0 unless SQLException occurs
try {

// Get caller's connection to the database
Connection con =

DriverManager.getConnection("jdbc:default:connection");
// get salary result set using a parameter marker
String query = "SELECT name, job, CAST(salary AS DOUBLE) " +

"FROM staff " +
"WHERE salary > ? " +
"ORDER BY salary";

// prepare the SQL statement
PreparedStatement stmt = con.prepareStatement(query);
// set the value of the parameter marker (?)
stmt.setDouble(1, inSalaryThreshold);
// get the result set that will be returned to the client
rs[0] = stmt.executeQuery(); �2�
// to return a result set to the client, do not close ResultSet
con.close(); �3�

}
catch (SQLException sqle)
{

errorCode[0] = sqle.getErrorCode();
}

}

�: 	�
�+��������"#���,*�������

3N/i$"sH&"Wj1<7gsNcGO"J<N5]<H5lF$k@

lG9H"<I&Wm7<8c<+iNkL;CHru1~lk}!,(5l

F$^9#

C (CLI rHQ)
spclient.c

Java Spclient.java

3N/i$"sH&"Wj1<7gsNcO" RESULT_SET_CLIENT 9H"<

I&Wm7<8c<rFSP7" 1 DNkL;CHru1~l^9#=l+

i"/i$"sH&"Wj1<7gsOkL;CHNbFr=(7^9#

�1� CREATE PROCEDURE 9F<HasHGk@7?Qia<?<KP~

9kz-trXj7?9H"<I&Wm7<8c<rFSP7^9#

�2� JDBC "Wj1<7gsO"getNextResultSet a=CIrHQ7F"

9H"<I&Wm7<8c<NGiNkL;CHru1~l^9#
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�3� kL;CH+iTrhjP7^9# CLI /i$"sHNcGO"

while k<WrHQ7FkL;CHN9YFNTrhjP7F=(7F

$^9# JDBC /i$"sHNcO"kL;CHN9YFNTrhj

P7F=(9k fetchAll H$&/i9}0rFSP7^9#
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CLI ��: SPCLIENT.C (one_result_set_to_client):

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <sqlcli1.h>
#include <sqlca.h>
#include "utilcli.h" /* Header file for CLI sample code */

SQLCHAR stmt[50];
SQLINTEGER out_sqlcode;
char out_buffer[33];
SQLINTEGER indicator;
struct sqlca sqlca;
SQLRETURN rc,rc1 ;
char procname[254];
SQLHANDLE henv; /* environment handle */
SQLHANDLE hdbc; /* connection handle */
SQLHANDLE hstmt1; /* statement handle */
SQLHANDLE hstmt2; /* statement handle */
SQLRETURN sqlrc = SQL_SUCCESS;
double out_median;
int oneresultset1(SQLHANDLE);

int main(int argc, char *argv[])
{

SQLHANDLE hstmt; /* statement handle */
SQLHANDLE hstmt_oneresult; /* statement handle */
char dbAlias[SQL_MAX_DSN_LENGTH + 1] ;
char user[MAX_UID_LENGTH + 1] ;
char pswd[MAX_PWD_LENGTH + 1] ;
/* Declare variables for passing data to INOUT_PARAM */
double inout_median;
/* checks the command line arguments */
rc = CmdLineArgsCheck1( argc, argv, dbAlias, user, pswd );
if ( rc != 0 ) return( 1 ) ;

/* allocate an environment handle */
printf("¥n Allocate an environment handle.¥n");
sqlrc = SQLAllocHandle( SQL_HANDLE_ENV, SQL_NULL_HANDLE, &henv ) ;
if ( sqlrc != SQL_SUCCESS )
{ printf( "¥n--ERROR while allocating the environment handle.¥n" ) ;

printf( " sqlrc = %d¥n", sqlrc);
printf( " line = %d¥n", __LINE__);
printf( " file = %s¥n", __FILE__);
return( 1 ) ;

}
/* allocate a database connection handle */
printf(" Allocate a database connection handle.¥n");
sqlrc = SQLAllocHandle( SQL_HANDLE_DBC, henv, &hdbc ) ;
HANDLE_CHECK( SQL_HANDLE_ENV, henv, sqlrc, &henv, &hdbc ) ;
/* connect to the database */
printf( " Connecting to the database %s ...¥n", dbAlias ) ;
sqlrc = SQLConnect( hdbc,

(SQLCHAR *)dbAlias, SQL_NTS,
(SQLCHAR *)user, SQL_NTS,
(SQLCHAR *)pswd, SQL_NTS

) ;
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HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, sqlrc, &henv, &hdbc ) ;
printf( " Connected to the database %s.¥n", dbAlias ) ;
/* set AUTOCOMMIT off */
sqlrc = SQLSetConnectAttr( hdbc,

SQL_ATTR_AUTOCOMMIT,
SQL_AUTOCOMMIT_OFF, SQL_NTS) ;

HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, sqlrc, &henv, &hdbc ) ;
/* allocate one or more statement handles */
printf(" Allocate a statement handle.¥n");
sqlrc = SQLAllocHandle( SQL_HANDLE_STMT, hdbc, &hstmt ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, sqlrc, &henv, &hdbc ) ;
sqlrc = SQLAllocHandle( SQL_HANDLE_STMT, hdbc, &hstmt_oneresult ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, sqlrc, &henv, &hdbc ) ;
/********************************************************¥
* Call oneresultsettocaller stored procedure *
¥********************************************************/
rc = oneresultset1(hstmt_oneresult);
rc = SQLFreeHandle( SQL_HANDLE_STMT, hstmt_oneresult ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, rc, &henv, &hdbc ) ;
/* ROLLBACK, free resources, and exit */
rc = SQLEndTran( SQL_HANDLE_DBC, hdbc, SQL_COMMIT ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, rc, &henv, &hdbc ) ;
printf("¥nStored procedure rolled back.¥n¥n");
/* Disconnect from Remote Database */
rc = SQLFreeHandle( SQL_HANDLE_STMT, hstmt ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, rc, &henv, &hdbc ) ;
printf( "¥n>Disconnecting .....¥n" ) ;
rc = SQLDisconnect( hdbc ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, rc, &henv, &hdbc ) ;
rc = SQLFreeHandle( SQL_HANDLE_DBC, hdbc ) ;
HANDLE_CHECK( SQL_HANDLE_DBC, hdbc, rc, &henv, &hdbc ) ;
rc = SQLFreeHandle( SQL_HANDLE_ENV, henv ) ;
if ( rc != SQL_SUCCESS ) return( SQL_ERROR ) ;
return( SQL_SUCCESS ) ;

}
int oneresultset1(hstmt)
SQLHANDLE hstmt; /* statement handle */

{
/********************************************************¥
* Call one_result_set_to_client stored procedure *
¥********************************************************/
double insalary = 20000;
SQLINTEGER salary_int;
SQLSMALLINT num_cols;
char name[40];
char job[10];
strcpy(procname, "RESULT_SET_CALLER"); �1�
printf("¥nCALL stored procedure: %s¥n", procname);
strcpy((char*)stmt,"CALL RESULT_SET_CALLER ( ?,? )");
rc = SQLPrepare(hstmt, stmt, SQL_NTS);
STMT_HANDLE_CHECK( hstmt, rc);
/* Bind the parameter to application variables () */
rc = SQLBindParameter(hstmt, 1,

SQL_PARAM_INPUT, SQL_C_DOUBLE,
SQL_DOUBLE,0,
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0, &insalary,
0, NULL);

rc = SQLBindParameter(hstmt, 2,
SQL_PARAM_OUTPUT, SQL_C_LONG,
SQL_INTEGER,0,
0, &out_sqlcode,
0, NULL);

STMT_HANDLE_CHECK( hstmt, rc);
rc = SQLExecute(hstmt);
rc1 = SQLGetSQLCA(henv, hdbc, hstmt, &sqlca);
STMT_HANDLE_CHECK( hstmt, rc);
rc = SQLNumResultCols( hstmt, &num_cols ) ;
STMT_HANDLE_CHECK( hstmt, rc);
printf("Result set returned %d columns¥n", num_cols);
/* bind columns to variables */
rc = SQLBindCol( hstmt, 1, SQL_C_CHAR, name, 40, &indicator);
STMT_HANDLE_CHECK( hstmt, rc);
rc = SQLBindCol( hstmt, 2, SQL_C_CHAR, job, 10, &indicator);
STMT_HANDLE_CHECK( hstmt, rc);
rc = SQLBindCol( hstmt, 3, SQL_C_LONG, &salary_int, 0, &indicator);
STMT_HANDLE_CHECK( hstmt, rc);
/* fetch result set returned from stored procedure */
rc = SQLFetch( hstmt ); �2�
rc1 = SQLGetSQLCA(henv, hdbc, hstmt, &sqlca);
STMT_HANDLE_CHECK( hstmt, rc);
printf("¥n--------Name---------, --JOB--, ---Salary-- ¥n");
while (rc == SQL_SUCCESS && rc != SQL_NO_DATA_FOUND ) �3�
{
printf("%20s,%10s, %d¥n",name,job,salary_int);
rc = SQLFetch( hstmt );
}

STMT_HANDLE_CHECK( hstmt, rc);
/* Check that the stored procedure executed successfully */
if (rc == SQL_SUCCESS) {
printf("Stored procedure returned successfully.¥n");
}
else {
printf("Stored procedure returned SQLCODE %d¥n", out_sqlcode);
}
rc = SQLCloseCursor(hstmt);
return(rc);

}

252 "Wj1<7gs+/Njz-



Java ��: Spclient.java (resultSetToClient):

// prepare the CALL statement for RESULT_SET_CLIENT
procName = "RESULT_SET_CLIENT";
sql = "CALL " + procName + "(?, ?)"; �1�
callStmt = con.prepareCall(sql);
// set input parameter to median value passed back by OUT_PARAM
callStmt.setDouble (1, outMedian);
// register the output parameter
callStmt.registerOutParameter (2, Types.INTEGER);
// call the stored procedure
System.out.println ("¥nCall stored procedure named " + procName);
callStmt.execute();
// retrieve output parameter
outErrorCode = callStmt.getInt(2);
if (outErrorCode == 0) {

System.out.println(procName + " completed successfully");
ResultSet rs = callStmt.getResultSet(); �2�
while (rs.next()) {

fetchAll(rs); �3�
}
// close ResultSet
rs.close();

}
else { // stored procedure failed

System.out.println(procName + " failed with SQLCODE "
+ outErrorCode);

}

�����

9H"<I&Wm7<8c<&"Wj1<7gs,,5KBT5lJ$lgK

O"J<N3HrN'7F/@5$#

v =N9H"<I&Wm7<8c<,"57$FSP7jg"3sQ$k&*

W7gsJIrQ$Fn.5lF$k3H#

v =N"Wj1<7gs,"/i$"sH&"Wj1<7gsH9H"<I&

Wm7<8c<N>},18o</9F<7gseK"kuVG"m<+k

KBT5lF$k3H#

v 9H"<I&Wm7<8c<,""Wj1<7gs=[Njz- K"kX(

K>CF",ZJm1<7gsK]I5lF$k3H#

?H(P"OS/2 D-GO" FENCED 9H"<I&Wm7<8c<N0*j

s/&i$Vij<O"G<?Y<9&5<P<eN

instance_name¥function G#l/Hj<K"j^9#

v "Wj1<7gs (DB2 CLI *hS JDBC Gn.5lF$kbNr|/)

,"G<?Y<9KP$sI5lF$k3H#

v =N9H"<I&Wm7<8c<,"/i$"sH&"Wj1<7gsK

SQLCA (i<psrB]Ka93H#
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v 9H"<I&Wm7<8c<NXt>,"g8z.8zrhL9k ?a"/

i$"sHH5<P<G7)KlW7F$k3H#

v 9H"<I&Wm7<8c<r CREATE PROCEDURE 9F<HasHKP

?9klgO"9H"<I&Wm7<8c<NXt>,=Ni$Vij<>

HlW7F$J$3H#

?H(P"G<?Y<9&^M<8c<O" Windows 32 SCH *Zl<

F#s0&79F`Ni$Vij< myfunc.dll K^^lF$k9H"<

I&Wm7<8c< myfunc r"DB2DARI XtH7FBT7^9#3Nl

g"=N9H"<I&Wm7<8c<KX"U1il? CREATE

PROCEDURE 9F<HasHKIsJM,Xj5lF$Fb+^$^;s#

m: Java 9H"<I&Wm7<8c<NGPC0N\YKD$FO" 712Z<

8NXJava GN9H"<I&Wm7<8c<NGPC0Yr2H7F/@

5$#

3sQ$i<KU09kGPC,<rHQ7F">N"Wj1<7gsH18

h&Km<+kJ FENCED 9H"<I&Wm7<8c<rGPC0G-^

9#s!5lkGPC,<NHQ!KD$FO"3sQ$i<NqAr4w/

@5$#

?H(P"Windows NT eN Visual Studio™ KU09kGPC,<rHQ9

kKO"J<N9FCWrBT7F/@5$#

9FCW 1. DB2_STPROC_ALLOW_LOCAL_FENCED l89Hj<Qtr true K_

j9k#

9FCW 2. -Zi *hS -Od Ui0rXj7F"9H"<I&Wm7<8c

< DLL N=<9&U!$kr3sQ$k7" -DEBUG *W7g

srHCF=N DLL rjs/9k#

9FCW 3. n.5l? DLL r5<P<N instance_name ¥function G#l

/Hj<K#L9k#

9FCW 4. Visual Studio GPC,<rHCF"5<P<eN/i$"sH&

"Wj1<7gsrFSP9#/i$"sH&"Wj1<7gs

outcli.exe NlgO"!N3^sIr~O7^9#

msdev spclient.exe

9FCW 5. VVisual Studio GPC,< (Visual Studio debugger)W&#sI&

,*<Ws7?i"VWm8'/H (Project)W—>V_j

(Settings)Wr*r9k#

9FCW 6. VGPC0 (Debug)W?Vr/jC/9k#
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9FCW 7. V+F4j (Category)WNpur/jC/7F"VICN DLL
(Additional DLLs)Wr*r9k#

9FCW 8. V7, (New)W\?sr/jC/7F"7,b8e<krn.9

k#

9FCW 9. VVi&: (Browse)W\?sr/jC/7F"VVi&:

(Browse)W&#sI&r*<Ws9k#

9FCW 10. b8e<k spserver.dll r*r7F"VOKWr/jC/7"

V_j (Settings)W&#sI&r/m<:9k#

9FCW 11. 9H"<I&Wm7<8c<N=<9&U!$kr*<Ws7

F"Vl</]$sHr_j9k#

9FCW 12. VBT (Go)W\?sr/jC/9k#9H"<I&Wm7<8

c<,FSP5lkH"Visual Studio GPC,<Od_7^9#

9FCW 13. 3N~@G"Visual Studio GPC,<rHCF"9H"<I&W

m7<8c<rGPC09k3H,G-^9#

Visual Studio GPC,<NHQKX9k\YKD$FO" Visual Studio N=

JqAr2H7F/@5$#
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�8� SQL ����������

SQL Wm7<8c<*hS0tWm7<8c

<NfS . . . . . . . . . . . . . 258
-zJ SQL Wm7<8c<\N9F<Ha

sH . . . . . . . . . . . . . . 259
CREATE PROCEDURE 9F<HasHN/

T . . . . . . . . . . . . . . . 261
SQL Wm7<8c<GNh}ro . . . . 262
roOsIi<Nk@ . . . . . . . 262
SIGNAL *hS RESIGNAL 9F<Has

H . . . . . . . . . . . . . . 264
SQL Wm7<8c<N SQLCODE *hS
SQLSTATE Qt . . . . . . . . . 265

SQL Wm7<8c<GN0* SQL NHQ 266
M9H5l? SQL Wm7<8c< . . . . 268
M9H5l? SQL Wm7<8c<VGN

Qia<?<Nu1O7 . . . . . . 268

M9H5l? SQL Wm7<8c<+iN

kL;CHNaj . . . . . . . . . 268
M9H5l? SQL Wm7<8c<GN)

sv` . . . . . . . . . . . . 269
SQL Wm7<8c<+iNkL;CHNaj 269
FSP75^?O/i$"sHXkL;C

Hra9 . . . . . . . . . . . . 270
/i$"sHXkL;CHra9 . . 270
FSP75XkL;CHra9 . . . 271

FSP75H7FkL;CHru1hk 271
SQL Wm7<8c<NGPC0 . . . . . 272

SQL Wm7<8c<N(i<&aC;<

8r=(9k . . . . . . . . . . 273
fVU!$krHQ7? SQL Wm7<8

c<NGPC0 . . . . . . . . . 275
SQL Wm7<8c<Nc . . . . . . . 276

SQL Wm7<8c< HO" CREATE PROCEDURE 9F<HasHKWm7

<8c<@},^^lF$k9H"<I&Wm7<8c<r=7^9#

CREATE PROCEDURE 9F<HasHNfG3<I,^^lF$kt,N3

Hr"Wm7<8c<\N HFS^9#

SQL Wm7<8c<rn.9kKO">N DDL 9F<HasHH18h&K

CREATE PROCEDURE 9F<HasHr/T9k@1G9#5iK"IBM

DB2 9H"<I&Wm7<8c<&Sk@<rHQ9kH" DB2 K9H"<

I&Wm7<8c<rjA7?j" SQL Wm7<8c<K=<9&9F<H

asHrXj7?j"Wm7<8c<rBT9kQUr7?j9k3H,G-

^9# IBM DB2 9H"<I&Wm7<8c<&Sk@<N\YKD$FO"

281Z<8NXh9O IBM DB2 9H"<I&Wm7<8c<&Sk@<Yr2

H7F/@5$#

3NOGO"Wm7<8c<\Nr^` CREATE PROCEDURE 9F<Has

HNn.}!,7olF$^9# CREATE PROCEDURE 9F<HasH*h

SWm7<8c<\NN=8N\YKD$FO" SQL rbq r2H7F/@

5$# IBM DB2 9H"<I&Wm7<8c<&Sk@<rHQ7F SQL W

m7<8c<rn.9k}!KD$FO" 281Z<8NXh9O IBM DB2 9

H"<I&Wm7<8c<&Sk@<Yr2H7F/@5$#
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SQL �������
��������������

0t9H"<I&Wm7<8c<NjAH18h&K" SQL Wm7<8c<

jAKO"J<Nh&Jps,-\5lF$^9#

v Wm7<8c<N>0#

v Qia<?<0-#

v Wm7<8c<,n.5l?@l# SQL Wm7<8c<Nlg"3N@l

O SQL KJj^9#

v Wm7<8c<KD$FN=N>Nps (Wm7<8c<NG->*hSW

m7<8c<KhCFa5l?kL;CHNtJI)#

0t9H"<I&Wm7<8c<N CREATE PROCEDURE 9F<HasHH

O[Jj" SQL Wm7<8c<N CREATE PROCEDURE 9F<HasHG

O EXTERNAL 8a,Xj5l^;s#=Neoj" SQL Wm7<8c<K

O=N9H"<I&Wm7<8c<N=<9&9F<HasHr^`Wm7<

8c<\N,"j^9#

!NcGO"J1J9H"<I&Wm7<8c<N CREATE PROCEDURE 9

F<HasH,(5lF$^9#Wm7<8c<>"Wm7<8c<+i (^

?OWm7<8c<X) u1O5lkQia<?<Nj9H"*hS

LANGUAGE Qia<?<O9H"<I&Wm7<8c<9YFK&L9kb

NG9#?@7"SQL N LANGUAGE M*hSWm7<8c<\NrA.9

k BEGIN...END VmC/O" SQL Wm7<8c<C-NbNG9#

CREATE PROCEDURE UPDATE_SALARY_1 �1�
(IN EMPLOYEE_NUMBER CHAR(6), �2�
IN RATE INTEGER) �2�
LANGUAGE SQL �3�
BEGIN

UPDATE EMPLOYEE �4�
SET SALARY = SALARY * (1.0 * RATE / 100.0 )
WHERE EMPNO = EMPLOYEE_NUMBER;

END

0RNcNm-:

�1� 9H"<I&Wm7<8c<N>0O UPDATE_SALARY_1 G9#

�2� 2 DNQia<?<NG<?&?$WO CHAR(6) *hS INTEGER G9#I

Aib~OQia<?<G9#

�3� LANGUAGE SQL O"3l, SQL Wm7<8c<G"k3Hr(7F$^9#

Wm7<8c<\NO>NQia<?<Ke37^9#

�4� Wm7<8c<\NO1lN SQL UPDATE 9F<HasHG=.5l">H

w=NTr977^9#

258 "Wj1<7gs+/Njz-



SQL Wm7<8c<\NGO" OUT Qia<?<r0NMH7FHQ9k3

HOG-^;s# OUT Qia<?<XMrdjvFkKO"djvF9F<

HasHrHQ9k+" SELECT"VALUES *hS FETCH 9F<HasH

N INTO 8aN?<2CHQtH9k7+}!O"j^;s# IN Qia<?

<O"djvF^?O INTO 8aN?<2CHH7FHQ9k3HOG-^;

s#

�	! SQL ��������		!��"��

Wm7<8c<\NO"1lN SQL Wm7<8c<&9F<HasHG=.

5l^9#Wm7<8c<\NGO"J<Nh&J9F<HasHrHQG-

^9#

djvF9F<HasH

POQia<?<^?O SQL QtKMrdjvF^9# SQL QtHO"

Wm7<8c<\NbN_GjA5lFHQ5lkQtG9# IN Qia

<?<KMrdjvFk3HOG-^;s#

CASE 9F<HasH

1 D^?O#tNroN>AKpE$F"BTQ9r*r7^9#3N9

F<HasHO" SQL rbq K-R5lF$k CASE 0H1MJbN

G9#

FOR 9F<HasH

=NFTG9F<HasH^?O9F<HasH&0k<WrBT7^

9#

GET DIAGNOSTICS 9F<HasH

GET DIAGNOSTICS 9F<HasHO"J0N SQL 9F<HasHKX

9kpsra7^9#

GOTO 9F<HasH

Wm0i`)fr SQL k<AsbNf<6<jANiYkK\7^9#

IF 9F<HasH

roN>AKpE$FBTQ9r*r7^9#

ITERATE 9F<HasH

)fN.lriYkU15l?VmC/^?Ok<WKO7^9#

LEAVE 9F<HasH

Wm0i`)frk<W^?O3<I&VmC/N0X\7^9#

LOOP 9F<HasH

9F<HasH^?O9F<HasH&0k<Wr#tsBT7^9#
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REPEAT 9F<HasH

9F<HasH^?O9F<HasH&0k<Wr!wro,?KJk^

GBT7^9#

RESIGNAL 9F<HasH

RESIGNAL 9F<HasHO"(i<^?OYprorFY70Jk9k

?aKroOsIi<bGHQ5l^9#3N9F<HasHO"(i<

^?OYprXj5l? SQLSTATE HHbKa7^9#^?"aC;<

8&F-9HbloKa5lkh&K$UXj9k3H,G-^9#

RETURN 9F<HasH

)fr SQL Wm7<8c<+iFSP75Ka7^9#5iK"0tM

rFSP75Ka93HbG-^9#

SIGNAL 9F<HasH

SIGNAL 9F<HasHO(i<^?OYpror70Jk9k?aKH

Q5l^9#3N9F<HasHO"(i<^?OYprXj5l?

SQLSTATE HHbKa7^9#^?"aC;<8&F-9HbloKa5

lkh&K$UXj9k3H,G-^9#

SQL 9F<HasH

SQL Wm7<8c<\NKO" 793Z<8NXU?A. 5]<H5lk

SQL 9F<HasHY K-\5lF$k SQL 9F<HasHr9YF^

ak3H,G-^9#

WHILE 9F<HasH

Xj5l?ro,?G"kV"9F<HasH^?O9F<HasH&0

k<Wr+jV7BT7^9#

#g9F<HasH

3Nj9HK"k>No`N9F<HasHr 1 D^?O#tD^a?

j" SQL Qtk@"roOsIi<"^?O+<=kk@r^ak3H

,G-^9#

SQL Wm7<8c<\NGHQD=J SQL 9F<HasHN04Jj9HK

D$FO" 793Z<8NXU?A. 5]<H5lk SQL 9F<HasHYr2

H7F/@5$#3liN9F<HasHN\Y-R*hS=8KD$FO"

SQL rbq r2H7F/@5$#
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CREATE PROCEDURE 	!��"�����

CREATE PROCEDURE 9F<HasHr DB2 3^sITWm;C5< (DB2

CLP) 9/jWHH7F/T9kKO"9/jWHbN SQL 9F<HasHG

eX*;8zrHQ9k,W,"j^9#GU)kHN DB2 CLP 9/jWH

GO";_3ms (';') 8z, SQL Wm7<8c<\NbN SQL 9F<Ha

sHN*;8zH7FHQ5lF$^9#

DB2 CLP 9/jWHGLN*;8zrHQ9klgKO"8` SQL 9F<

HasHGOHQ5lF$J$8zr*r7F/@5$#!NcGO"

script.db2 H$&>0N DB2 CLP 9/jWHG""CH^</ ('@') ,*;

8zH7FHQ5lF$^9#

CREATE PROCEDURE UPDATE_SALARY_IF
(IN employee_number CHAR(6), IN rating SMALLINT)
LANGUAGE SQL
BEGIN

DECLARE not_found CONDITION FOR SQLSTATE '02000';
DECLARE EXIT HANDLER FOR not_found

SIGNAL SQLSTATE '20000' SET MESSAGE_TEXT = 'Employee not found';
IF (rating = 1)

THEN UPDATE employee
SET salary = salary * 1.10, bonus = 1000
WHERE empno = employee_number;

ELSEIF (rating = 2)
THEN UPDATE employee

SET salary = salary * 1.05, bonus = 500
WHERE empno = employee_number;

ELSE UPDATE employee
SET salary = salary * 1.03, bonus = 0
WHERE empno = employee_number;

END IF;
END

@

3^sIT+iN DB2 CLP 9/jWHrh}9kKO"J<Nh&J=8r

HQ7^9#

db2 -tdterm-char -vf script-name

33G" term-char O*;8zr=7" script-name Oh}9k DB2 CLP 9

/jWH>r=7^9#?H(P"0RN9/jWHrh}9kKO" CLP

+iJ<N3^sIr/T7^9#

db2 -td@ -vf script.db2
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SQL �������������

roOsIi< O""kro,/89k]N SQL Wm7<8c<N6kq$

rhj7^9#lL*J DB2 ro"CjN SQLSTATE MNjA5l?r

o"^?OCjN SQLCODE MNjA5l?roKX7F" 1 D^?O#t

NroOsIi<r SQL Wm7<8c<Gk@9k3H,G-^9#lL*

Jro*hSH+NrorjA9k?aN}!KD$FN\YO"XroOs

Ii<Nk@Yr2H7F/@5$#

SQL Wm7<8c<bN9F<HasHKhCF SQLWARNING ^?O

NOT FOUND ro,/T5l"=l>lNroKP7FOsIi<rk@7?

lgKO" DB2 KhCF)f,P~9kOsIi<KO5l^9#=NCj

NroKP7FOsIi<rk@7J+C?lg" DB2 O SQLSTATE *h

S SQLCODE QtK=NroKP~9kMr_j7F")frWm7<8c

<\NN!N9F<HasHKO7^9#

SQL Wm7<8c<N9F<HasH, SQLEXCEPTION ror/37F*

j"=NCjN SQLSTATE ^?O SQLEXCEPTION roKP7FOsIi<

rk@7F"klgKO" DB2 KhCF)f,=NOsIi<KO5l^

9# DB2 ,5oKOsIi<rBT9klgKO" SQLSTATE *hS

SQLCODE MO=l>l ‘00000’ H 0 ra7^9#

SQL Wm7<8c<N9F<HasH, SQLEXCEPTION ror/37F*

j"=NCjN SQLSTATE ^?O SQLEXCEPTION roKP7FOsIi<

rk@7F$J$lg" DB2 O SQL Wm7<8c<r*;7F+i/i$

"sHKaj^9#

��6�+�����

OsIi<k@NlL*JA0O"J<Nh&JbNG9#

DECLARE handler-type HANDLER FOR condition SQL-procedure-statement

DB2 KhCF condition KgW9kro,/35lklgKO" DB2 )fr

roOsIi<KO7^9#=7F"roOsIi<O handler-type KhCF

(5lF$k"/7gsrBT7F+i" SQL-procedure-statement rBT7^

9#

handler-type

CONTINUE
SQL-procedure-statement ,0;7?eK"(i<,/-?eN9F

<HasHGBT,Q35lk3HrXj7^9#
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EXIT SQL-procedure-statement ,0;7?eK"OsIi<,^^lk#

g9F<HasHNe+iBT,Q35lk3HrXj7^9#

UNDO SQL-procedure-statement ,BT5lk0K" DB2 KhCFOsI

i<r^`#g9F<HasHN SQL `n,m<kPC/5lk

3HrXj7^9# SQL-procedure-statement ,0;7?eK"O

sIi<,^^lk#g9F<HasHNe+iBT,Q35l^

9#

m: UNDO OsIi<O ATOMIC #g9F<HasHN_GX

jG-^9#

ro

DB2 KO"J<Nh&J 3 DNlL*ro,"j^9#

NOT FOUND
SQLCODE , +100 ^?O SQLSTATE , ‘02000’ KJkror

1L7^9#

SQLEXCEPTION
SQLCODE ,iNMKJkror1L7^9#

SQLWARNING
Ypro (SQLWARN0 , ‘W’) KJkro"^?O +100 J0N

5NtN SQL aj3<IKJkror1L7^9#

5iK"DECLARE 9F<HasHrHQ7FCjN SQLSTATE KP7

FH+NrorjAG-^9#H+NrorjA9k}!N\YKD$F

O" SQL rbq r2H7F/@5$#

SQL-procedure-statement
1l SQL Wm7<8c<&9F<HasHrHQ7F"roOsIi<

N6kq$rjA9k3H,G-^9# DB2 O" BEGIN...END VmC/

KhCFhZil?#g9F<HasHr"1l SQL Wm7<8c<&

9F<HasHH7Fu1~l^9##g9F<HasHrHQ7Fro

OsIi<N6kq$rjA7"=N]KOsIi<G SQLSTATE ^?

O SQLCODE QtNMr]87?$lgKO"=NQtNMrm<+kQ

t+"#gVmC/NGiN9F<HasHNQia<?<KdjvFk

,W,"j^9##gVmC/NGiN9F<HasHKhCF

SQLSTATE ^?O SQLCODE NM,m<+kQt^?OQia<?<K

djvFilJ$lgKO" DB2 ,roOsIi<rFSP96xHJ

C?Mr SQLSTATE *hS SQLCODE O]}G-^;s#
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m: roOsIi<bKLNroOsIi<rjA9k3HOG-^;

s#

!NcO"1cJroOsIi<r=7?bNG9#

c: CONTINUE OsIi<: 3NOsIi<O"DB2 KhCF NOT FOUND

ro,/35lk]K" at_end H$&m<+kQtK 1 H$&MrdjvF

^9#=l+i"DB2 O)fr" NOT FOUND ror/37?9F<Has

HN!N9F<HasHKO7^9#

DECLARE not_found CONDITION FOR SQLSTATE '02000';
DECLARE CONTINUE HANDLER FOR not_found SET at_end=1;

c: EXIT OsIi<: Wm7<8c<O" NO_TABLE r SQLSTATE 42704

(name O$jA>) Nro>H7Fk@7^9# NO_TABLE NroOsIi

<O" Table does not exist H$&9Hjs0r OUT_BUFFER H$&PO

Qia<?<KV-^9#=l+i"=NOsIi<,k@5l?#g9F<

HasH+i SQL Wm7<8c<r*;5;^9#

DECLARE NO_TABLE CONDITION FOR SQLSTATE '42704';
DECLARE EXIT HANDLER FOR NO_TABLE

BEGIN
SET OUT_BUFFER='Table does not exist';

END

c: UNDO OsIi<: SQLSTATE 42704 GO"Wm7<8c<O

SQLSTATE N>0rjA;:K UNDO roOsIi<rk@7^9#OsI

i<O SQL Wm7<8c<,=TNnH1Lrm<kPC/9kh&K7

F" Table does not exist 9Hjs0r OUT_BUFFER POQia<?<K

V$F+i"OsIi<,k@5l?#g9F<HasHr*;7^9#

DECLARE UNDO HANDLER FOR SQLSTATE '42704'
BEGIN

SET OUT_BUFFER='Table does not exist';
END;

m: UNDO OsIi<O ATOMIC #g9F<HasHN_Gk@G-^9#

SIGNAL 
�� RESIGNAL 	!��"��

SIGNAL *hS RESIGNAL 9F<HasHrHQ7F"CjN SQLSTATE

r@(*K/393H,G-^9# SIGNAL *hS RESIGNAL 9F<Ha

sHN SET MESSAGE_TEXT 8arHQ7F"+9?`jA5l?

SQLSTATE G DB2 ,=(9kF-9HrjA7^9#

!NcGO" SQL Wm7<8c<\NO+9?` SQLSTATE 72822 Nro

OsIi<rk@7^9#Wm7<8c<KhCF SQLSTATE 72822 r/3
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9 SIGNAL 9F<HasH,BT5lklg" DB2 OroOsIi<rFS

P7^9#roOsIi<O" SQL Qt var NMr IF 9F<HasHGF

9H7^9# var , OK G"klgKO"OsIi<O SQLSTATE NMr

72623 KFjA7F SQLSTATE 72623 KX"7?F-9HK9Hjs0&j

FikrdjvF^9# var , OK GJ$lgKO"OsIi<KhCF

SQLSTATE M, 72319 KFjA5lF"=N SQLSTATE KX"7?F-9

HK var M,djvFil^9#

DECLARE EXIT CONDITION HANDLER FOR SQLSTATE '72822'
BEGIN

IF ( var = 'OK' )
RESIGNAL '72623' SET MESSAGE_TEXT = 'Got SQLSTATE 72822';

ELSE
RESIGNAL '72319' SET MESSAGE_TEXT = var;

END;
SIGNAL SQLSTATE '72822';

SIGNAL *hS RESIGNAL 9F<HasHN\YKD$FO" SQL rbq

r2H7F/@5$#

SQL �������� SQLCODE 
�� SQLSTATE ��

SQL Wm7<8c<rGPC09ku1H7F" SQL Wm7<8c<NM9

J~@G SQLCODE *hS SQLSTATE NMr=K^~7?j"GG9Hj

s0N OUT Qia<?<H7F SQLCODE *hS SQLSTATE NMra9

N,rK)D+b7l^;s# SQLCODE *hS SQLSTATE MrHQ9k

KO" SQL Wm7<8c<\NGJ<Nh&J SQL Qtrk@9k,W,

"j^9#

DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ‘00000’;

5iK"CONTINUE roOsIi<rHQ7F" SQLSTATE *hS

SQLCODE NMr SQL Wm7<8c<\NNm<+kQtKdjvFil^

9#=l+i"3liNm<+kQtrHQ7FWm7<8c<@}r)f7

?j"MrPOQia<?<H7Fa93H,G-^9#J<NcGO"SQL

Wm7<8c<O)frF SQL 9F<HasHK3/9F<HasHKa7

^9# SQLCODE O"RETCODE H$&m<+kQtK_j7^9#

DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE retcode INTEGER DEFAULT 0;
DECLARE CONTINUE HANDLER FOR SQLEXCEPTION SET retcode = SQLCODE;
DECLARE CONTINUE HANDLER FOR SQLWARNING SET retcode = SQLCODE;
DECLARE CONTINUE HANDLER FOR NOT FOUND SET retcode = SQLCODE;
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m: SQL Wm7<8c<G SQLCODE ^?O SQLSTATE Qtr"/;99

klgKO" DB2 KhCF"e39k9F<HasHN SQLCODE MO

0"^? SQLSTATE MO ‘00000’ K_j5l^9#

SQL ����������� SQL ���

0t9H"<I&Wm7<8c<H1M" SQL Wm7<8c<O0* SQL

9F<HasHr/TG-^9#0* SQL 9F<HasHKQia<?<&

^<+<,^^lF*i:"=lrBT9kN, 1 YN_G"klgKO"

EXECUTE IMMEDIATE 9F<HasHrHQ7^9#

0* SQL 9F<HasHKQia<?<&^<+<,^^lF$klgK

O" PREPARE *hS EXECUTE 9F<HasHrHQ9k,W,"j^

9#0* SQL 9F<HasHr#tsBT9klgKO"1lN PREPARE

9F<HasHr/T7F+i EXECUTE 9F<HasHr#ts/T9k[

&," EXECUTE IMMEDIATE 9F<HasHr=NYK/T9khjbz

(*G7g&# SQL Wm7<8c<G0* SQL r/T9kNK PREPARE

*hS EXECUTE 9F<HasHrHQ9kKO" SQL Wm7<8c<\N

GJ<Nh&J9F<HasHr^ak,W,"j^9#

9FCW 1. DECLARE 9F<HasHrHQ7F"0* SQL 9F<Has

Hr~lkNK=,Jg-5N VARCHAR ?$WNQtrk@

7^9#

9FCW 2. SET 9F<HasHrHQ7F"9F<HasH&9Hjs0r

QtKdjvF^9#QtO9F<HasH&9Hjs0K>\

^ak3HOG-^;s#=NeojK"?dd ('?') -fr"9

F<HasHGHQ5lkQtNQia<?<&^<+<H7F

HQ9k,W,"j^9#

9FCW 3. PREPARE 9F<HasHrHQ7F"9F<HasH&9Hj

s0+i`wQ_9F<HasHrn.7^9#

9FCW 4. EXECUTE 9F<HasHrHQ7F`wQ_9F<HasHr

BT7^9#9F<HasH&9Hjs0KQia<?<&^<

+<,^^lF$klg" USING 8arHQ7FQtNMHV

97^9#

m: SQL Wm7<8c<N PREPARE 9F<HasHGjA5lF$k9F

<HasH>O"OOU-QtH7F7ol^9# SQL Wm7<8c<

,=N9F<HasH>rjA7?zOOOrPkH" DB2 O9F<H
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asH>r"/;9G-J/Jj^9##g9F<HasHbGO"1l

N9F<HasH>rHQ9k PREPARE 9F<HasHr 2 D/T9

k3HOG-^;s#

c: 0* SQL 9F<HasH: 0* SQL 9F<HasHr^` SQL Wm7

<8c<rJ<NcK(7^9#

3NWm7<8c<O"tgVf (deptNumber) r~OQia<?<H7Fu

1hj^9#Wm7<8c<bGO" 3 DN9F<HasH&9Hjs0,n

."`w"*hSBT5l^9#GiN9F<HasH&9Hjs0GO"

DROP 9F<HasH,BT5lF"n.5lk=,8_7F$J$3H,N

'5l^9#3N=KO" DEPT_deptno_T H$&>0,U1il^9#33

G"deptno O~OQia<?< deptNumber NMG9# CONTINUE

HANDLER O" DROP 9F<HasHrBT9k]K=,8_7J$H-

K" DB2 KhCFa5lk SQLSTATE 42704 (“$jAN*V8'/H>G

9”) ,!P5lFb SQL Wm7<8c<,Q39kh&K7^9# 2 V\

N9F<HasH&9Hjs0O CREATE 9F<HasHr/T7F"

DEPT_deptno_T rn.7^9# 3 V\N9F<HasH&9Hjs0O"t

g deptno bN>HwNTr DEPT_deptno_T K^~7^9# 3 V\N9F<

HasH&9Hjs0KO" deptNumber r=9Qia<?<&^<+<,^

^lF$^9#`wQ_9F<HasH,BT5lkH"Qia<?<&^<

+<, deptNumber Qia<?<KV95l^9#

CREATE PROCEDURE create_dept_table
(IN deptNumber VARCHAR(3), OUT table_name VARCHAR(30))
LANGUAGE SQL

BEGIN
DECLARE stmt VARCHAR(1000);
-- continue if sqlstate 42704 ('undefined object name')
DECLARE CONTINUE HANDLER FOR SQLSTATE '42704'

SET stmt = '';
DECLARE CONTINUE HANDLER FOR SQLEXCEPTION

SET table_name = 'PROCEDURE_FAILED';
SET table_name = 'DEPT_'||deptNumber||'_T';
SET stmt = 'DROP TABLE '||table_name;
PREPARE s1 FROM stmt;
EXECUTE s1;
SET stmt = 'CREATE TABLE '||table_name||
'( empno CHAR(6) NOT NULL, '||
'firstnme VARCHAR(12) NOT NULL, '||
'midinit CHAR(1) NOT NULL, '||
'lastname VARCHAR(15) NOT NULL, '||
'salary DECIMAL(9,2))';
PREPARE s2 FROM STMT;
EXECUTE s2;
SET stmt = 'INSERT INTO '||table_name || ' ' ||
'SELECT empno, firstnme, midinit, lastname, salary '||
'FROM employee '||
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'WHERE workdept = ?';
PREPARE s3 FROM stmt;
EXECUTE s3 USING deptNumber;

END

�	���� SQL �������

SQL Wm7<8c<K CALL 9F<HasHrH_~sG>N SQL Wm7

<8c<rFSP93H,G-^9#3N!=OM9H5l? 9H"<I&W

m7<8c<HFPlF$^9#3N!=KhCF"{8N SQL Wm7<8

c<rFHQ7FbCH#(J"Wj1<7gsr_W9k3H,D=KJj

^9#

�	���� SQL ����������2�"��������

FSP75 SQL Wm7<8c<b+i?<2CH SQL Wm7<8c<rF

SP9KO"FSP75N CALL 9F<HasHK,ZJt*hS?$WN

Qia<?<r^ak@1G9#?<2CH, OUT Qia<?<ra9lg

KO"FSP75Oa5l?MrH+N9F<HasHGHQ9k3H,G-

^9#

?H(P" “SALES_TARGET” H$&>0N?<2CH SQL Wm7<8c<

rFSP7" INTEGER ?$WN1lN OUT Qia<?<ru1~lk

SQL Wm7<8c<r"J<Nh&J SQL Gn.G-^9#

CREATE PROCEDURE NEST_SALES(OUT budget DECIMAL(11,2))
LANGUAGE SQL
BEGIN

DECLARE total INTEGER DEFAULT 0;
SET total = 6;
CALL SALES_TARGET(total);
SET budget = total * 10000;

END

�	���� SQL �������"#���,*��� 

?<2CH SQL Wm7<8c<KhCFkL;CH,a5lklg"FSP

75^?O/i$"sH&"Wj1<7gsN$:l+,kL;CHru1h

j^9#IAi,u1hk+O"?<2CH SQL Wm7<8c<,/T9k

DECLARE CURSOR 9F<HasHKhCFh^j^9#?<2CHbN

WITH RETURN TO CLIENT 8a,^^lF$k DECLARE CURSOR 9F

<HasHGO"FSP75OkL;CHru1hj^;s# WITH

RETURN TO CLIENT +<=kGO"kL;CHO/i$"sH&"Wj1<

7gsK>\a5l^9#
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M9H5l? SQL Wm7<8c<+ikL;CHra9}!KD$FN\Y

O" 270Z<8NXFSP75^?O/i$"sHXkL;CHra9Yr2

H7F/@5$#

�	���� SQL �������������

"Wj1<7gs&"<-F/Ac<r_W9k]KO"J<Nh&J)sv

`r0,KV$F/@5$#

LANGUAGE
SQL Wm7<8c<O" SQL ^?O C Gn.5l?9H"<I&W

m7<8c<7+FSP;^;s# SQL Wm7<8c<b+iO>N

[9H@lN9H"<I&Wm7<8c<rFSP93HOG-^;

s#

16 lYkNM9H
SQL Wm7<8c<GO"Gg 16 lYkNM9H5l?FSP77

+^ail^;s# SQL Wm7<8c< A , SQL Wm7<8c<

B rFSP7" SQL Wm7<8c< B , SQL Wm7<8c< C

rFSP97Jj*O" 3 lYkNM9H5l?FSP7NcG9#

F" F"*KFSP9 SQL Wm7<8c<rn.9k3H,G-^9#F

"* SQL Wm7<8c<O"0RNGglYkNM9HKD$FN)

sv`K`r9k,W,"j^9#

!)]n

SQL Wm7<8c<O"hjb$ SQL G<?&"/;9&lYkG

+?m0=5l??<2CH SQL Wm7<8c<rFSP93H,G

-^;s#?H(P"CONTAINS SQL 8aGn.5l? SQL Wm7

<8c<O CONTAINS SQL 8a^?O NO SQL 8aN$:l+G

n.5l? SQL Wm7<8c<rFSP;^9," READS SQL

DATA 8a^?O MODIFIES SQL DATA 8aN$:l+Gn.5l

? SQL Wm7<8c<OFSP;^;s#

NO SQL 8aGn.5l? SQL Wm7<8c<O CALL 9F<Ha

sHr/TG-^;s#

SQL �������"#���,*��� 

SQL Wm7<8c<+ikL;CHra9}!O"0t9H"<I&Wm7<

8c<+ikL;CHra9}!KwF$^9# SQL Wm7<8c<+iN

kL;CHru1~lkKO"/i$"sH&"Wj1<7gsO CLI"

JDBC"^?O SQLJ "Wj1<7gs&Wm0i_s0&$s?<U'<9

rHQ9k,W,"j^9#>N SQL Wm7<8c<rFSP9 SQL Wm
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7<8c<O"=liNWm7<8c<+iNkL;CHru1~lk3H,

G-^9# SQL Wm7<8c<+iNkL;CHra9KO"J<Nh&J

SQL Wm7<8c<rn.7^9#

1. CREATE PROCEDURE 9F<HasHN DYNAMIC RESULT SETS 8a

rHQ7F"SQL Wm7<8c<KhCFa5lkkL;CHNtrk@

7^9#

2. DECLARE CURSOR 9F<HasHrHQ7F+<=krk@7^9#

3. OPEN CURSOR 9F<HasHrHQ7F+<=kr*<Ws7^9#

4. +<=kr/m<:;:K SQL Wm7<8c<r*;7^9#

?H(P"INOUT Qia<?< threshold NMK~8F"1lNkL;CHr

a9 SQL Wm7<8c<rJ<Nh&Kn.G-^9#

CREATE PROCEDURE RESULT_SET (INOUT threshold SMALLINT)
LANGUAGE SQL
DYNAMIC RESULT SETS 1
BEGIN

DECLARE cur1 CURSOR WITH RETURN TO CALLER FOR
SELECT name, job, years
FROM staff
WHERE years < threshold;

OPEN cur1;
END

����
�����-
�����,*����

4HQN"Wj1<7gs,M9H5l? SQL Wm7<8c<+ikL;C

Hra9lgKO" DECLARE CURSOR 9F<HasHN WITH RETURN

8arHQ7F DB2 ,,ZJLVKkL;CHra9h&K9k,W,"j

^9#?<2CH SQL Wm7<8c<,kL;CHrFSP75 SQL Wm

7<8c<Ka9lgKO"FSP75O ALLOCATE CURSOR *hS

ASSOCIATE RESULT SET LOCATOR 9F<HasHrHQ7FkL;CH

K"/;97"HQ9k,W,"j^9#

��-
�����,*����

SQL Wm7<8c<+iNkL;CHr/i$"sH&"Wj1<7gsK,

:a9h&K9kKO"kL;CHKX"7? DECLARE CURSOR 9F<H

asHN WITH RETURN TO CLIENT 8arHQ7^9#!NcGO" SQL

Wm7<8c< “CLIENT_SET” O DECLARE CURSOR 9F<HasHN

WITH RETURN TO CLIENT 8arHQ7F/i$"sH&"Wj1<7gs

KkL;CHra7^9#3lO"“CLIENT_SET” ,M9H5l? SQL Wm

7<8c<N CALL 9F<HasHG"kH-b1MG9#
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CREATE PROCEDURE CLIENT_SET()
DYNAMIC RESULT SETS 1
LANGUAGE SQL
BEGIN

DECLARE clientcur CURSOR WITH RETURN TO CLIENT
FOR SELECT name, dept, job
FROM staff
WHERE salary > 20000;

OPEN clientcur;
END

����
���,*����

FSP75,/i$"sH&"Wj1<7gsG"k+^?OLN SQL Wm

7<8c<G"k+K++ojJ/ SQL Wm7<8c<N>\NFSP75

XkL;CHra9KO"kL;CHKX"7? DECLARE CURSOR 9F<

HasHN WITH RETURN TO CALLER 8arHQ7^9#!NcGO"

SQL Wm7<8c< “CALLER_SET” O" WITH RETURN TO CALLER 8

arHQ7FkL;CHr CALLER_SET NFSP75Ka7^9#

CREATE PROCEDURE CALLER_SET()
DYNAMIC RESULT SETS 1
LANGUAGE SQL
BEGIN

DECLARE clientcur CURSOR WITH RETURN TO CALLER
FOR SELECT name, dept, job
FROM staff
WHERE salary > 15000;

OPEN clientcur;
END

����
����,*������

FSP75N SQL Wm7<8c<,?<2CH SQL Wm7<8c<+ik

L;CHru1hk3Hr|T7F$klgKO" ALLOCATE CURSOR *

hS ASSOCIATE RESULT SET LOCATOR 9F<HasHrHQ7FkL;

CHK"/;97"HQ9k,W,"j^9#

ASSOCIATE RESULT SET LOCATOR
FSP75K 1 D^?O#tNkL;CHra9?<2CH SQL 9

F<HasHXN CALL 9F<HasHNeO"FSP75N SQL

Wm7<8c<O3N9F<HasHr/T7F"a5lkkL;CH

K=l>lkL;CH&m1<?<QtrdjvFk,W,"j^9#

?H(P"?<2CH SQL Wm7<8c<+i 3 DNkL;CHr

u1hkO:NFSP75 SQL Wm7<8c<O"J<Nh&J

SQL G=.5lk+b7l^;s#

DECLARE result1 RESULT_SET_LOCATOR VARYING;
DECLARE result2 RESULT_SET_LOCATOR VARYING;
DECLARE result3 RESULT_SET_LOCATOR VARYING;
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CALL targetProcedure();
ASSOCIATE RESULT SET LOCATORS(result1, result2, result3)

WITH PROCEDURE targetProcedure;

ALLOCATE CURSOR
FSP75 SQL Wm7<8c<G ALLOCATE CURSOR 9F<Ha

sHrHQ7F"?<2CH SQL Wm7<8c<+ia5l?kL;

CHr*<Ws7^9# ALLOCATE CURSOR 9F<HasHrHQ

9kKO" ASSOCIATE RESULT SET LOCATORS 9F<HasHr

L7FkL;CHO{KkL;CH&m1<?<KX"7F$J1lP

Jj^;s# SQL Wm7<8c<, ALLOCATE CURSOR 9F<H

asHr/T9kH"ALLOCATE CURSOR Gk@5lF$k+<=

k>rHQ7FkL;CH+iTrhjP93H,G-^9#0RN

ASSOCIATE LOCATORS NcrH%9kKO"J<Nh&J SQL r

HQ7F SQL Wm7<8c<OGiKa5l?kL;CH+iTrh

jP93H,G-^9#

DECLARE result1 RESULT_SET_LOCATOR VARYING;
DECLARE result2 RESULT_SET_LOCATOR VARYING;
DECLARE result3 RESULT_SET_LOCATOR VARYING;
CALL targetProcedure();
ASSOCIATE RESULT SET LOCATORS(result1, result2, result3)

WITH PROCEDURE targetProcedure;
ALLOCATE rsCur CURSOR FOR result1;
WHILE (at_end = 0) DO

SET total1 = total1 + var1;
SET total2 = total2 + var2;
FETCH FROM rsCur INTO var1, var2;

END WHILE;

SQL ����������*�

SQL Wm7<8c<rn.7?eKO" 261Z<8NXCREATE

PROCEDURE 9F<HasHN/TYG-R5lF$kh&K CREATE

PROCEDURE 9F<HasHr/T9k,W,"j^9#"klgGO"

CREATE PROCEDURE 9F<HasHXN~zH7F DB2 KhCF(i<

,a5lk+b7l^;s# DB2 KhCFa5l?(i<KD$F"5iK

psr ((i<r{59k?aNb@*hSsF) !w9kKO" CLP GJ<

Nh&J3^sIr/T7^9#

db2 “? error-code”

33G" error-code O"(i<KhCFa5l? SQLCODE ^?O

SQLSTATE r=7^9#?H(P" CREATE PROCEDURE 9F<HasH

, SQLCODE “SQL0469N” (“Qia<?<&b<IO5zG9”) U-N(i

<ra9lgKO"J<Nh&J3^sIr/T7^9#
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db2 “? SQL0469”

DB2 OJ<Nh&JaC;<8ra7^9#

Explanation: One of the following errors occurred:
o a parameter in an SQL procedure is declared as OUT and is

used as input in the procedure body
o a parameter in an SQL procedure is declared as IN and is

modified in the procedure body.
User Response: Change the attribute of the parameter to INOUT,
or change the use of the parameter within the procedure.

aC;<8,=(5l?eO" “User Response” ;/7gsNsFKhCF

SQL Wm7<8c<rQ97F/@5$#

SQL ��������#���"*,�������

SQL Wm7<8c<N CREATE PROCEDURE 9F<HasHr/T9kH

DB2 O SQL Wm7<8c<\NN=8ru1~lk+b7l^;s,"Wj

3sQ$k^?O3sQ$kJ,K*$F SQL Wm7<8c<rn.9kN

K:T9k+b7l^;s#3Nh&Ju7<GO" DB2 OLo"(i<&

aC;<8r^`m0&U!$krn.7^9#3Nm0&U!$k*hS>

NfVU!$kO" 275Z<8NXfVU!$krHQ7? SQL Wm7<8

c<NGPC0YK-\5lF$^9#

SQL Wm7<8c<N DB2 *hS C 3sQ$i<G8.5l?(i<&a

C;<8r!w9kKO"G<?Y<9&5<P<eNJ<NG#l/Hj<

GaC;<8&m0&U!$kr=(7^9#

UNIX $DB2PATH/function/routine/sqlproc/$DATABASE/$SCHEMA/tmp

33G"$DB2PATH O$s9?s9&G#l/Hj<NLVr=7"

$DATABASE OG<?Y<9>r=7" $SCHEMA O SQL Wm7<

8c<rn.9kNKHQ5lk9-<^>r=7^9#

Windows NT
%DB2PATH%¥function¥routine¥sqlproc¥%DB%¥%SCHEMA%¥tmp

33G"%DB2PATH% O$s9?s9&G#l/Hj<NLVr=

7"%DB% OG<?Y<9>r=7" %SCHEMA% O SQL Wm7<

8c<rn.9kNKHQ5lk9-<^>r=7^9#

5iK""Wj1<7gsN CALL 9F<HasHr/T7F"5sWkN

9H"<I&Wm7<8c<G"k db2udp!get_error_messages rFSP;^

9#=lKO"J<Nh&J=8rHQ7^9#

CALL db2udp!get_error_messages(schema-name, file-name, message-text)
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33G schema-name O" SQL Wm7<8c<N9-<^r=9~OQia<

?<G9# file-name O SQL Wm7<8c<N8.5l?U!$k>r=9

~OQia<?<G"j" message-text OaC;<8&m0&U!$kGaC

;<8&F-9Hra9POQia<?<G9#

?H(P"J<Nh&J Java "Wj1<7gsrHQ7F SQL Wm7<8

c<N(i<&aC;<8r=(G-^9#

public static String getErrorMessages(Connection con,
String procschema, String filename) throws Exception

{
String filecontents = null;
// prepare the CALL statement
CallableStatement stmt = null;
try
{

String sql = "Call db2udp!get_error_messages(?, ?, ?) ";
stmt = con.prepareCall (sql);
// set all parameters (input and output)
stmt.registerOutParameter( 3, java.sql.Types.LONGVARCHAR );
stmt.setString( 1, procschema );
stmt.setString( 2, filename );
// call the stored procedure
boolean isrs = stmt.execute();
filecontents = stmt.getString(3);
System.out.println("SQL Procedure - getErrorMessages "

+ filecontents);
return filecontents;

}
catch (Exception e) { throw e; }
finally
{

if (stmt != null) stmt.close();
}

}

SQL Wm7<8c<N(i<&aC;<8r=(9kKO"J<Nh&J C

"Wj1<7gsrHQG-^9#

int getErrors(char inputSchema[9], char inputFilename[9],
char outputFilecontents[32000])

{
EXEC SQL BEGIN DECLARE SECTION;

char procschema[100] = "";
char filename[100] = "";
char filecontents[32000] = "";

EXEC SQL END DECLARE SECTION;
strcpy (procschema, inputSchema);
strcpy (filename, inputFilename);
EXEC SQL CALL "db2udp!get_error_messages"

(:procschema, :filename, :filecontents);
if ( sqlca.sqlcode != 0 )
{
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printf("Call failed. Code: %d¥n", sqlca.sqlcode);
return 1;

}
else
{

printf("¥nSQL Procedure - getErrors:¥n%s¥n", filecontents);
}
strcpy (outputFilecontents, filecontents);
return 0;

}

m: DB2 ,n.9kNK:T7? SQL Wm7<8c<N(i<&aC;<8

r=(9k0K"SQL Wm7<8c<NWm7<8c<>H8.5l?U

!$k>N>}rNk,W,"j^9# CREATE PROCEDURE 9F<H

asHNltH7FWm7<8c<&9-<^>,/T5lJ$H"DB2

O CURRENT SCHEMA Cll89?<NMrHQ7^9# CURRENT

SCHEMA Cll89?<NMr=(9kKO" CLP GJ<Nh&J9F

<HasHr/T7F/@5$#

VALUES CURRENT SCHEMA

��.1-������ SQL ����������*�

SQL Wm7<8c<G CREATE PROCEDURE 9F<HasHr/T7F

DB2 , SQL Wm7<8c<\NN=8ru1~lklgKO" DB2 O$/

D+NfVU!$krHQ7F SQL Wm7<8c<rn.7^9# SQL W

m7<8c<,5oKn.5lkH" DB2 OfVU!$kr|n7F79F

`q;r]n7^9# DB2 KhCF CREATE PROCEDURE =8,'ail

^9, SQL Wm7<8c<Nn.,:T9kH"Wj3sQ$k&P$s

I"*hS CREATE PROCEDURE Wm;9N3sQ$kJ,rIW9km

0&U!$k,]}5l^9#

UNIX 79F`GO" DB2 OfVU!$kr]}9k?a"

instance/function/routine/sqlproc/dbAlias/schema H$&p\G#l/Hj<rHQ

7^9#33G"instance O DB2 $s9?s9NQ9r=7" dbAlias OG

<?Y<9L>r=7^9#^?"schema O CREATE PROCEDURE 9F<

HasH,/T5l?9-<^r=7^9#

OS/2 *hS Windows 32 SCHN*Zl<F#s0&79F`GO" DB2

OfVU!$kr]I9k?a" instance¥function¥routine¥sqlproc¥dbAlias¥

schema H$&p\G#l/Hj<rHQ7^9#33G"instance O DB2 $

s9?s9NQ9r=7" dbAlias OG<?Y<9L>r=7^9#^?"

schema O CREATE PROCEDURE 9F<HasH,/T5l?9-<^r=

7^9#
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SQL Wm7<8c<,5oKn.5l^7?," CALL 9F<HasH+i

=|5l?kL,a5lJ$lgKO"fVU!$kr4Yk3H,G-kG

7g&# DB2 ,fVU!$kr|n7J$h&K9kKO"J<N3^sI

rHQ7F DB2_SQLROUTINE_KEEP_FILES DB2 l89Hj<Qtr “yes”

K_j7^9#

db2set DB2_SQLROUTINE_KEEP_FILES=“yes”

DB2 Gl89Hj<QtN77$MrHQ9kKO"G<?Y<9rFO09

k,W,"j^9#

SQL ���������

3N;/7gsGO" SQL Wm7<8c<\NK=(5lkF9F<Has

HNHQ}!r(7?c,-\5lF$^9#3li*hS>N SQL Wm7

<8c<NcKD$FO (SQL Wm7<8c<rFSP9/i$"sH&"W

j1<7gsr^`)"J<Nh&JG#l/Hj<r2H7F/@5$#

UNIX *Zl<F#s0&79F`

$HOME/sqllib/samples/sqlproc#33G $HOME O" DB2 $s9?s

9&G#l/Hj<NLVr=7^9#

Windows 32 SCH *Zl<F#s0&79F`

%DRIVE%¥sqllib¥samples¥sqlproc#33G %DRIVE% O" DB2 N$s

9H<khNIi$Vr=7^9#

c 1: CASE 9F<HasH: J<N SQL Wm7<8c<O"CASE 9F<H

asHNHQ}!r(7?bNG9#3NWm7<8c<GO"~OQia<

?<H7F ID Vf*hS>HwNis/U1ru1hj^9# CASE 9F

<HasHO"is/U14HK[JC? UPDATE 9F<HasHrHQ7

F>HwNk?*hS\<J9rQ97^9#

CREATE PROCEDURE UPDATE_SALARY
(IN employee_number CHAR(6), IN rating INT)
LANGUAGE SQL
BEGIN

DECLARE not_found CONDITION FOR SQLSTATE '02000';
DECLARE EXIT HANDLER FOR not_found

SIGNAL SQLSTATE '02444';
CASE rating

WHEN 1 THEN
UPDATE employee
SET salary = salary * 1.10, bonus = 1000
WHERE empno = employee_number;

WHEN 2 THEN
UPDATE employee
SET salary = salary * 1.05, bonus = 500
WHERE empno = employee_number;
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ELSE
UPDATE employee
SET salary = salary * 1.03, bonus = 0
WHERE empno = employee_number;

END CASE;
END

c 2: M9H5l? IF *hS WHILE 9F<HasHrHC?#g9F<H

asH: J<NcGO"M9H5l? IF 9F<HasH" WHILE 9F<H

asH"*hSdjvF9F<HasHr^s@#g9F<HasHr(7^

9#^?"3NcGO"(i<&3<IN/i9KP7F SQL Qt"+<=

k"*hSOsIi<rk@9k}!b(7^9#

3NWm7<8c<O"tgVfr~OQia<?<H7Fu1hj^9#W

m7<8c<\NN WHILE 9F<HasHO"tgNF>HwNk?*hS

\<J9rhjP7^9# WHILE 9F<HasHbN IF 9F<HasH

O"F>HwN+//t*hS=_Nk?K~8Fk?r977^9#3Nt

gK8_9k9YFN>HwNl3<I,h}5l?lg">Hwl3<Ir

!w9k FETCH 9F<HasHO SQLSTATE 20000 ru1hj^9#

not_found roOsIi<KhCF WHILE 9F<HasHN!wro,6K

Jj"WHILE 9F<HasHNBTO*;7^9#

CREATE PROCEDURE BUMP_SALARY_IF (IN deptnumber SMALLINT)
LANGUAGE SQL
BEGIN

DECLARE v_salary DOUBLE;
DECLARE v_years SMALLINT;
DECLARE v_id SMALLINT;
DECLARE at_end INT DEFAULT 0;
DECLARE not_found CONDITION FOR SQLSTATE '02000';
-- CAST salary as DOUBLE because SQL procedures do not support DECIMAL
DECLARE C1 CURSOR FOR

SELECT id, CAST(salary AS DOUBLE), years
FROM staff;

DECLARE CONTINUE HANDLER FOR not_found
SET at_end = 1;

OPEN C1;
FETCH C1 INTO v_id, v_salary, v_years;
WHILE at_end = 0 DO

IF (v_salary < 2000 * v_years)
THEN UPDATE staff

SET salary = 2150 * v_years
WHERE id = v_id;

ELSEIF (v_salary < 5000 * v_years)
THEN IF (v_salary < 3000 * v_years)

THEN UPDATE staff
SET salary = 3000 * v_years
WHERE id = v_id;

ELSE UPDATE staff
SET salary = v_salary * 1.10
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WHERE id = v_id;
END IF;

ELSE UPDATE staff
SET job = 'PREZ'
WHERE id = v_id;

END IF;
FETCH C1 INTO v_id, v_salary, v_years;

END WHILE;
CLOSE C1;

END

c 3: 0m<Pkl~=*hSkL;CHU-NM9H5l? SQL Wm7<

8c<NHQ:

ASSOCIATE RESULT SET LOCATOR *hS ALLOCATE CURSOR 9F<H

asHrHQ7F"FSP7h SQL Wm7<8c< temp_table_insert +i

FSP75 SQL Wm7<8c< temp_table_create KkL;CHra9}!

rJ<NcK(7^9#3NcGO"FSP7h SQL Wm7<8c<,FS

P75 SQL Wm7<8c<KhCFn.5l?0m<Pkl~=rHQG-

k3Hb(5lF$^9#

3NcGO"/i$"sH&"Wj1<7gs^?OLN SQL Wm7<8c

<, temp_table_create rFSP7^9#=7F"temp_table_create O0m

<Pkl~= SESSION.TTT rn.7F+i temp_table_insert rFSP7

^9#

SESSION.TTT 0m<Pkl~=rHQ9k?a" temp_table_insert KO

DECLARE GLOBAL TEMPORARY TABLE 9F<HasH,^^lF$^

9#3lO" temp_table_create , SESSION.TTT rn.9k?aK/T9

k9F<HasHH1MNbNG9# temp_table_create ,/T9k9F<H

asHHNc$O" temp_table_insert N DECLARE GLOBAL

TEMPORARY TABLE 9F<HasH,$Db6G"k IF K^^lF$k3

HK"j^9# IF 9F<HasHO" DB2 ,0m<Pkl~=r 2 Y\K

n.7J$h&K7^9," SQL Wm7<8c<,e39k9F<HasH

G0m<Pkl~=rHQ9kNrD=K7^9#

LN SQL Wm7<8c<Gn.5l?0m<Pkl~=+ikL;CHra

9KO" temp_table_insert O DECLARE CURSOR 9F<HasHr77

$OObG/T9k,W,"j^9# temp_table_insert O"77$zOOO

NWar~?9!DECLARE CURSOR *hS OPEN CURSOR 9F<Has

Hr#g SQL VmC/G/T7^9# SQL Wm7<8c<,*;9k0K

+<=kO/m<:5lJ$NG" DB2 OkL;CHrFSP75

temp_table_create Ka7^9#
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FSP7h SQL Wm7<8c<+ikL;CHru1~lk?a"

temp_table_create O" temp_table_insert rkL;CHN/.5G"k3H

r1L9k ASSOCIATE RESULT SET LOCATOR 9F<HasHr/T7^

9#=l+i"temp_table_create O"kL;CH&m1<?<N

ALLOCATE CURSOR 9F<HasHr/T7FkL;CHr*<Ws7^

9# ALLOCATE CURSOR 9F<HasH,5oKBT5lkH" SQL W

m7<8c<OLoI*jkL;CHGnHrT(^9#3NcGO"

temp_table_create OkL;CH+i9YFNTrhjP7"POQia<?

<KsNMrIC7^9#

m: 0m<Pkl~=rHQ9k SQL Wm7<8c<G CREATE

PROCEDURE 9F<HasHr/T9k0K"f<6<l~=9Z<9r

n.9k,W,"j^9#f<6<l~=9Z<9rn.9kKO"J<

N SQL 9F<HasHr/T7^9#

CREATE USER TEMPORARY TABLESPACE ts1
MANAGED BY SYSTEM USING (‘ts1file’);

33G"ts1 Of<6<l~=9Z<9N>0r=7" ts1file O=9Z<

9KhCFHQ5lk3sFJ<>r=7^9#

CREATE PROCEDURE temp_table_create(IN parm1 INTEGER, IN parm2 INTEGER,
OUT parm3 INTEGER, OUT parm4 INTEGER)
LANGUAGE SQL
BEGIN

DECLARE loc1 RESULT_SET_LOCATOR VARYING;
DECLARE total3,total4 INTEGER DEFAULT 0;
DECLARE rcolumn1, rcolumn2 INTEGER DEFAULT 0;
DECLARE result_set_end INTEGER DEFAULT 0;
DECLARE CONTINUE HANDLER FOR NOT FOUND, SQLEXCEPTION, SQLWARNING
BEGIN

SET result_set_end = 1;
END;
--Create the temporary table that is used in both this SQL procedure
--and in the SQL procedure called by this SQL procedure.
DECLARE GLOBAL TEMPORARY TABLE ttt(column1 INT, column2 INT)

NOT LOGGED;
--Insert rows into the temporary table.
--The result set includes these rows.
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+1, parm2+1);
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+2, parm2+2);
--Make a nested call to the 'temp_table_insert' SQL procedure.
CALL temp_table_insert(parm1, parm2);
--Issue the ASSOCIATE RESULT SET LOCATOR statement to
--accept a single result set from 'temp_table_insert'.
--If 'temp_table_insert' returns multiple result sets,
--you must declare one locator variable (for example,
--ASSOCIATE RESULT SET LOCATOR(loc1, loc2, loc3) for each result set.
ASSOCIATE RESULT SET LOCATOR(loc1) WITH PROCEDURE temp_table_insert;
--The ALLOCATE statement is similar to the OPEN statement.
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--It makes the result set available in this SQL procedure.
ALLOCATE cursor1 CURSOR FOR RESULT SET loc1;
--Insert rows into the temporary table.
--The result set does not include these rows.
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+5, parm2+5);
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+6, parm2+6);
SET result_set_end = 0;
--Fetch the columns from the first row of the result set.
FETCH FROM cursor1 INTO rcolumn1, rcolumn2;
WHILE (result_set_end = 0) DO

SET total3 = total3 + rcolumn1;
SET total4 = total4 + rcolumn2;
--Fetch columns from the result set for the
--next iteration of the WHILE loop.
FETCH FROM cursor1 INTO rcolumn1, rcolumn2;

END WHILE;
CLOSE cursor1;
SET parm3 = total3;
SET parm4 = total4;

END @
CREATE PROCEDURE temp_table_insert (IN parm1 INTEGER, IN parm2 INTEGER )

LANGUAGE SQL
BEGIN

DECLARE result_set_end INTEGER DEFAULT 0;
DECLARE CONTINUE HANDLER FOR NOT FOUND BEGIN

SET result_set_end = 1;
END;
--To use a temporary table that is created by a different stored
--procedure, include a DECLARE GLOBAL TEMPORARY TABLE statement
--inside a condition statement that always evaluates to false.
IF (1 = 0) THEN

DECLARE GLOBAL TEMPORARY TABLE ttt(column1 INT, column2 INT)
NOT LOGGED;

END IF;
--Insert rows into the temporary table.
--The result set includes these rows.
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+3, parm2+3);
INSERT INTO session.ttt(column1, column2) VALUES ( parm1+4, parm2+4);
--To return a result set from the temporary table, issue
--the DECLARE CURSOR statement inside a new scope, such as
--a compound SQL statement (BEGIN...END block).
--Issue the DECLARE CURSOR statement after the DECLARE
--GLOBAL TEMPORARY TABLE statement.
BEGIN

--The WITH RETURN TO CALLER clause causes the SQL procedure
--to return its result set to the calling procedure.
DECLARE cur1 CURSOR WITH RETURN TO CALLER

FOR SELECT * FROM session.ttt;
--To return a result set, open a cursor without closing the cursor.
OPEN cur1 ;

END;
END
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"sH&"Wj1<7gsNWm0i_s0,FWKJj^9#=lKhj"

/i$"sH&"Wj1<7gsNn.*hSGPC0@1KmUr~1k3

H,G-^9#

9H"<I&Wm7<8c<&Sk@<NVWm8'/H (Project)W&#sI

&rHQ9kH"9H"<I&Wm7<8c<r|n7?j"LNG<?Y<

9\3K#L7?jG-^9#

	�
�+���������)�:�����������

7,*hS{8N9H"<I&Wm7<8c<&Sk@<&Wm8'/Hr*

<Ws9kH"VWm8'/H (Project)W&#sI&O DB2 G<?Y<9K

os7F$k9YFN9H"<I&Wm7<8c<NfG"=_\35lF$

kbNr=(7^9#9H"<I&Wm7<8c<rU#k?<7F">0^

?O9-<^KpE$FWm7<8c<r=(9k3H,G-^9#9H"<

I&Wm7<8c<&Sk@<&Wm8'/HO"G<?Y<9K5oK=[

5lJ+C?\3ps*hS9H"<I&Wm7<8c<&*V8'/H@1

r]I7^9#

	�
�+�����������*�

9H"<I&Wm7<8c<&Sk@<*hS IBM ,6GPC,< (LdJ)

rHQ9kH" DB2 5<P<K$s9H<k5l?9H"<I&Wm7<8

c<rsV`nGGPC09k3H,G-^9#9H"<I&Wm7<8c<

rGPC09kKO"9H"<I&Wm7<8c<rGPC0&b<IG=[
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7F+i/i$"sH IP "Il9NGPC0`\rIC7^9#=l+i"

9H"<I&Wm7<8c<rBT9k,W,"j^9#"Wj1<7gs&

Wm0i`b+i9H"<I&Wm7<8c<rGPC09k,WO"j^;

s#9H"<I&Wm7<8c<NF9HO"FSP7"Wj1<7gs&W

m0i`NF9HHOLDKT(^9#

9H"<I&Wm7<8c<&Sk@<rHQ9kH"9H"<I&Wm7<

8c<NGPC0=NGPC0`\rQ9"IC"*hS|n9k"B,?(

ilF$k9YFN9H"<I&Wm7<8c<r=(G-^9#G<?Y<

9I}T^?O*r7?9H"<I&Wm7<8c<rn.7?f<6<G"

kJiP"9H"<I&Wm7<8c<rGPC09k"Br>Nf<6<K

x?G-^9#

h9O IBM DB2 9H"<I&Wm7<8c<&Sk@< 285
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DB2 *V8'/HH%rHQ9k}3 . . . 289
DB2 N*V8'/HX"!= . . . . . 289
f<6<jANCl?$W . . . . . 292

*V8'/HN6kq$NjA: f<6

<jANk<As . . . . . . . . 293

DB2 ������	��������

=eWm0i_s0@l;QK*1kEWJG7+/N 1 DK"*V8'/H

X~ ,"j^9#*V8'/HX~O""Wj1<7gsjAhbN(sF#

F#<r,`7"_$KX"9kH)7?*V8'/HH7FbGk=9k5

0G9#*V8'/HN0t*J6kq$*hSC-O0tKP5l^9,"

*V8'/HNbt$sWjasF<7gsN\YO#l?^^KJj^9#

*V8'/HX~Khj""Wj1<7gsjAhN*V8'/HN`w@H

jc@r@i+K7"=liN*V8'/HrX"7??$W4HK0k<W

=9k3H,G-^9#1l?$WN*V8'/HO"=N?$WG-N6k

q$N8gr&Q9k?a""Wj1<7gsjAhN*V8'/HN6kq

$r?G7F18h&K6kq$^9#

DB2 N*V8'/HH%Khj"X";QNx@NeK.j)D*V8'/H

;QN?/Nx@rB==G-^9# X879F`GO"G<?&?$WrH

Q7F"=N$s9?s9 (^?O*V8'/H) ,]I5lk=NsfNG

<?r-R7^9#3Nh&J$s9?s9GN`nO"=Nh&J==,v

D5lF$k9YFNljGFSP7D=Ji;R^?OXtKhCF5]<

H5l^9#

DB2 N*V8'/HH%GO"*V8'/HX~ (OO) N50H}!@r=3

KH_~`3H,G-^9#

DB2 ���������
�

G<?r*V8'/HX~GbGk=9kNKr)DJ<Nh&J*V8'/

HX~!=,"j^9#

HFbg-J*V8'/HQNG<?&?$W

79F`GbGk=9k,WN"kG<?,g-/F#(Jlg,"j

^9 (?H(P"F-9H";<";QG<?"^?OSG*JI)#

3N5$:N*V8'/HGO" VARCHAR ^?O VARGRAPHIC

G<?&?$WO=,Jg-5GOJ$+b7l^;s# DB2 O"3

Nh&JG<?&*V8'/Hr 2 .,P$H (GB) J<N5$:N

9Hjs0H7F]I9k?aK"3 DNG<?&?$Wrw(F$^

© Copyright IBM Corp. 1993, 2000 289



9#=N 3 DNG<?&?$WHO"2 Ji<8&*V8'/H

(BLOB)" 1 P$H8zi<8&*V8'/H (CLOB)"*hS 2 P

$H8zi<8&*V8'/H (DBCLOB) G9#

f<6<jANG<?&?$W

f<6<jAN?$WG*V8'/HN;^sF#/9r)fG-^

9#?H(P"4HQN"Wj1<7gsG “text” H$&?$W^?

O “address” H$&?$W,,WKJk+b7l^;s#3liN?$

WOH_~_?$WH7FO8_7^;s#7+7" DB2 N*V8'

/HX"!=rHQ9kH"3liN?$WrjA7FG<?Y<9G

HQG-^9#

5iK"f<6<jAN?$WOJ<Nh&K,`G-^9#

Cl?$W

Cl?$WO{8N DB2 H_~_G<?&?$WKpE$?

bNG9#D^j"Cl?$WObt*KOH_~_?$WH

1MG9#7+7"3liN?$WN;^sF#/9rjA9

k3H,G-^9#5iK"DB2 KOHFbg-J*V8'/

Hr]I*hS`n9k?aNH_~_?$W,"j^9#C

l?$WOJ<NfN 1 DNi<8&*V8'/H (LOB) G

<?&?$WKpE$F$^9#3lir;<^?OSG*&

9Hj<`JIr]I9k?aKHQG-k+b7l^;s#

=$?$W

=$?$WO"1l?$WNbHK*V8'/H0-N8gr

8ak?aNbNG9#

f<6<jAN6kq$

DB2 ,*V8'/HK`nrT&3HrD=K9k?a" SQL ^?

O0t@lGH+Nk<Asrn.9k3H,G-^9#f<6<jA

Nk<AsKO"J<N 2 DN?$W,"j^9#

f<6<jAXt (UDF)
UDF HOf<6<,jAG-kXtG"H_~_Xtdi;

RH1MK SQL HqGN*V8'/HN`nr5]<H7^

9# UDF rHQ7F"f<6<jA?$W@1GOJ/$+

Jk?$WNsMr`nG-^9#

f<6<jAa=CI

UDF H1M"*V8'/HN6kq$rjA7^9,"Cj

Nf<6<jA=$?$WKG/+W;k=5lF$^9#

wzH%

wzH%O"DB2 Khk=$?$W*hSCl?$WNwz}!rX
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j7^9#wzH%rn.9kKO" CREATE INDEX EXTENSION

9F<HasHr/T9k,W,"j^9# CREATE INDEX

EXTENSION 9F<HasHO"=$?$W^?OCl?$WNMr

wz-<KQ99k?aN0t=XtrXj7F"DB2 ,3liNw

z-<r!w7FQU)<^s9rG,=9k}!rjA7^9#

3liN=XtNn.}!KD$FO" 417Z<8NXh15O f<6

<jAXt (UDF) Ha=CINn.Y r2H7F/@5$#wzH

%rHQ7F"=$?$W*hSCl?$WrHQ9k"Wj1<7g

sNQU)<^s9r~e5;k?aN}!KD$FN\YO" I}

Njz- r2H7F/@5$# CREATE INDEX EXTENSION 9F

<HasHN\YKD$FO" SQL rbq r2H7F/@5$

)s )sHO"f<6<,jA7FG<?Y<9,B\9k,'N3HG

9#J<Nh&J 4 DN)s,"j^9#

G- =N-<,G-JbNG"kh&K7^9#G--<r=.9

ksKP7FTolkIsJQ9KP7Fb"=l,G-G"

k+I&+N!:,Tol^9#

2H]4

^~"97"*hSo|`nKP7F2H)sr/W7^9#

3lO"9YFN0t-<NM,-zG"k3Hr(9G<?

Y<9NuVG9#

=!: =,n.^?O975l?]K"Q95l?G<?,Xj5l

?roKc?7F$J$+I&+r!:7^9#

Hj,<

Hj,<O"k=KX"7? SQL 9F<HasH+i.j"

=N=KP7FG<?Q9`n,Tolk]K+0*Kh0=

5l^9#Hj,<rHQ9kH"H3,'JINlL*J]

4A0r5]<H9k3H,G-^9#

G-)s"2H]4"*hS=!:)sKD$FN\YO" I}Nj

z- r2H7F/@5$#Hj,<KD$FN\YO" 513Z<8N

Xh16O h0uVN DBMS GNHj,<NHQYr2H7F/@5

$#

lLN"Wj1<7gsGN*V8'/HX~!=NHQ

DB2 N*V8'/HX~!=VKO"EWJ(1-,"j^9# DB2

*V8'/HX~Na+K:`O"*V8'/HX~N"Wj1<7g

sN5]<HKBi:">N\*KbHQ9k3H,G-^9# C++

JINlL*J*V8'/HX~Wm0i_s0@l,"ifko`N

h10O *V8'/HX"!=NHQ 291



s*V8'/HX~"Wj1<7gsrBT9k?aKHQ5lkh&

K" DB2 Kw(ilF$k*V8'/HX~Na+K:`b""if

ko`Ns*V8'/HX~"Wj1<7gsr5]<H9kNKso

Kr)A^9# DB2 N*V8'/HX"!=O""ifkG<?Y<

9&"Wj1<7gsrbGk=9k?aKHQG-kFQa+K:`

G9#7?,CF"3&7? DB2 *V8'/HH%O"lL*J"W

j1<7gsN5]<Hr~e9k>K"slLN"9JoA*V8'

/HX~N"Wj1<7gsKbH%*J5]<HrT$^9#

��$�������-�

Cl?$WO{8NH_~_?$WKpE$F$^9#?H(P" USDollar

*hS Canadian_Dollar JINM9JL_r=9?aNCl?$W,"kH7

^7g&#3liN?$WO">}HbL_rjA7?H_~_?$WH7F

bt*K ([9H@lWm0i`Gb) =5lF$^9#?H(P">}NL

_r DECIMAL H7FjA9kH"=liO79F`bG 10 JG<?&?$

WH7F=(5l^9#

/O?$Ts0

1lNH_~_?$WKpE$F[JC?Cl?$Wr}F^9,"C

l?$WO/O?$Ts0 NC-r}A^9#/O?$Ts0C-G

O"=Nh&J?$WN$s9?s9r"=N?$WNLN$s9?s

9J0HO>\fSG-J$h&K7^9#3lKhj"Q9h}rT

o:K USDollar H Canadian_Dollar r>\C;9kJIN";^sF

#/9*KO"j(J$h&J`nrK_7^9#Cl?$WN$s9

?s9GIsJ`n,T(k+O"f<6<,jA7^9#

?$WN6kq$

USDollar ^?O Canadian_Dollar N$s9?s9GIsJ`n,vD

5lk+rINh&KjAG-kG7g&+#f<6<jANXtrH

Q7F"Cl?$WGD=J6kq$rjA7^9#XtrP?9k3

HKhCF USDollar N$s9?s9rC;9kh&JJ1J`nrT

(^9#3NXtO"USDollar r~OH7Fu1hkJ1JH_~_

C;`nG9#3Nh&JXtrjA9kNK"Wj1<7gsrn.

9k,WO"j^;s#

7+7"USDollar ?$Wr~OH7Fu1hj"=lr

Canadian_Dollar ?$WKQ99kbCH#(JXtrn.7?$HW

olk+b7l^;s#f<6<jANXtKD$FN\YO" 395Z

<8NXh14O f<6<jAXt (UDF) *hSa=CIYr2H7

F/@5$#

)srHQ9kH"]4-N,'rBuG-^9#
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i<8&*V8'/H

Cl?$WGbGk=9k*V8'/HOsoKg-$bN+b7l^

;s#7+7"DB2 KOsoKg-J*V8'/Hr]I*hS`n

9k?aN77$H_~_?$W,"j^9#Cl?$WOJ<NfN

1 DNi<8&*V8'/H (LOB) G<?&?$WKpE$F$^

9#3lir;<^?OSG*JIKHQG-k+b7l^;s#

����������	���: ��$������7�

*V8'/HN6kq$rjA9kKO"J<Nh&Jf<6<jAXt*h

Sa=CIrHQG-^9#

f<6<jAXt

UDF HOf<6<,jAG-kXtG"H_~_Xtdi;RH1M

K SQL HqGN*V8'/HN`nr5]<H7^9# (UDF rH

Q7F"f<6<jA?$W@1GOJ/9YFN?$WNsMr`n

G-^9#) G9+i"f<6<jA?$WN$s9?s9 (Cl^?

O=$=5l?bN) O"=Ns^?OTNfK]I5l"SQL Hq

KhCF UDF G`n5l^9#?H(P"LENGTH H$&Cl?$

WN$s9?s9H WIDTH H$&Cl?$WN$s9?s9ru1

hCF"LQrW;7F+iHqKa9"J<Nh&J AREA H$&

XtrjAG-^9#

SELECT ID, area(length, width) AS area
FROM Property
WHERE area > 10000;

a=CI

UDF H1M"a=CIO*V8'/HN6kq$rjA7^9,"J

<Nh&J@GXtHO[Jj^9#

v a=CIOCjNf<6<jA=$?$WK)\KX"7F*j"

f<6<jA?$WH189-<^K]I5lF$^9#

v a=CIOsbNMH7F]I5lF$kf<6<jA?$WGF

SP93H,G-^97"2Hr|i;R (->)!rHQ7F=$?

$WXNOO2HrT&3H,G-^9#

v a=CIO"XtrFSP9NHOLN SQL =8rHQ7FFSP

5l^9#

v DB2 O"a=CIXN$~5lF$J$2Hr"=Na=CI,F

SP5l??$WGrh7^9#a=CIrFSP7??$W,=

Na=CIrjA7F$J$Ji" DB2 O"=Na=CIrFSP

7??$WN9<Q<?$WNa=CIrFSP93HKhCFa

=CIN2Hrrh7h&H7^9#
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sbK]I5lF$k=$?$WNa=CIrFSP9KO"=$?$

WN>0 (^?O"=$?$WK,rG-k0) rFSP7K^a"a

=CIFSP7i;R (.. ) r31"5iK=NemKa=CIN>0

r31^9#=$?$WNOO2HNa=CIrFSP9KO"2Hr

|i;R (->) rHQ7F=$?$WXN2Hr^a"a=CIFSP

7i;Rr31^9#=l+i"a=CIN>0rXj7^9#

DB2 N*V8'/H&jl<7gs!=KD$FN\YO"J<r2H7F/

@5$#

v 307Z<8NXh12O #g*V8'/HNh}: f<6<jAN=$?Y

v 295Z<8NXh11O f<6<jACl?$WY

v 371Z<8NXh13O i<8&*V8'/H (LOB) NHQY

v 395Z<8NXh14O f<6<jAXt (UDF) *hSa=CIY

v 417Z<8NXh15O f<6<jAXt (UDF) Ha=CINn.Y

v 513Z<8NXh16O h0uVN DBMS GNHj,<NHQY
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Cl?$WrHQ9k}3 . . . . . . . 295
Cl?$WNjA . . . . . . . . . . 296
$~5lJ$Cl?$WN,O . . . . . 297
CREATE DISTINCT TYPE NHQc . . . 297

c: L_ . . . . . . . . . . . . 297
c: 8gV&"Wj1<7gs . . . . 297

Cl?$WrHQ7?"=NjA . . . . 298
c: de . . . . . . . . . . . . 298
c: ~gNq0 . . . . . . . . . . 298

Cl?$WN`n . . . . . . . . . . 299

Cl?$WN`nc . . . . . . . . . 299
c: Cl?$WHjtNfS . . . . . 300
c: Cl?$WVN-c9H . . . . . 300
c: Cl?$WrHQ7?fS . . . . 302
c: Cl?$WrHQ7?=<9I8

UDF . . . . . . . . . . . . . 302
c: Cl?$WrHQ7?djvF . . . 303
c: 0* SQL GNdjvF . . . . . 303
c: [JkCl?$WrHQ7?djvF 304
c: UNION A0GNCl?$WNHQ 305

���-��������

f<6<jACl?$W HFPlk"n.Q_NG<?&?$WO"4HQN

DB2 "Wj1<7gsGHQ9k3H,G-^9#Cl?$WOJ<Nh&J

x@,"j^9#

1. H%-#

7,N?$WrjA9k3HKhj"f<6<N"Wj1<7gsr5]<

H9k?aK DB2 ,s!9k?$WN;CHr}d93H,G-^9#

2. @p-#

f<6<jAXt (UDF) rHQ7F7,N?$WKU#d6kq$rXj

7"79F`GHQG-k5^6^J?$Wr}d93H,G-^9#

UDF N\YKD$FO"395Z<8NXh14O f<6<jAXt (UDF)

*hSa=CIYr2H7F/@5$#

3. lS7?6kq$#

/O?$Ts0Khj"4HQNCl?$W,,ZK6kq&3H,]Z5

l^9#^?"4HQNCl?$WGjA5l?XtN_rCl?$WN$

s9?s9K,QG-k3Hr]Z7^9#

4. +W;k=#

Cl?$WK,Q9k3H,G-kl"NXt*hSi;RO"=NCl?

$WN6kq$rjA7^9#T/fN"Wj1<7gsO?$WKXj7

?bt==KM87J$NG"5^6^J3Hr+_KBTG-^9#

5. QU)<^s9#

Cl?$W,G<?Y<9&^M<8c<KbYK}g5lF$^9#Cl

?$WO"H_~_G<?&?$WH18}!GbtK=5lkNG"H_
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~_G<?&?$W,H_~_Xt"fSi;R"wzJIr$sWjas

H9kNKHQ9kNH18zL*J3<Ir&Q7^9#

���-����

Cl?$WO"="wz"UDF JIN>N*V8'/HH1MK" CREATE

9F<HasHGjA7J1lPJj^;s#

CREATE DISTINCT TYPE 9F<HasHrHQ7F7,NCl?$WrjA

7^9#9F<HasH=8*hS=N*W7gs9YFN\YKD$FO"

SQL rbq Gb@5lF$^9#

CREATE DISTINCT TYPE 9F<HasHKX7F"J<N3HKmU7F/

@5$#

1. 7,NCl?$WN>0O"$~5l?"^?O$~5lJ$>0N$:l

Gb+^$^;s#=l,9F<HasHNvD ID H[Jk9-<^G$

~5lklgO"G<?Y<9eG DBADM "Br}?J1lPJj^;

s#

2. Cl?$WN=<9&?$WO"DB2 ,Cl?$WNbt==KHQ9k

?$WG9#7?,CF"H_~_G<?&?$WGJ1lPJj^;s#

0KjA7?Cl?$Wr>NCl?$WN=<9&?$WH7FHQ9k

3HOG-^;s#

3. WITH COMPARISONS 8aO"Cl?$WN$s9?s9NfSi;r5

]<H9kXtr DB2 G8.9kh& DB2 KX(9k?aKHQ7^

9#3N8aO"=<9&?$WGfSi;,5]<H5lklg (?H(

P INTEGER *hS DATE) O,WG"5]<H5lJ$lg (?H(P

LONG VARCHAR *hS BLOB) OX_5lF$^9#

m: DB2 OCl?$WjANltH7F"J<NbNKP7oK-c9H!=

r8.7^9#

v =<9&?$WN8`>rHQ7?"Cl?$W+i=<9&?$WXN-

c9H#?H(P"FLOAT KpE$FCl?$Wrn.7?lg"

DOUBLE HFPlk-c9HXt,n.5l^9#

v =<9&?$W+iCl?$WXN-c9H#Cl?$WXNICN-c9

H,8.5lkroNb@KD$FO" SQL rbq r2H7F/@5$#

3liN!=O"HqfNCl?$Wr`n9k?aKEWG9#
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XtQ9O"$~5lJ$?$W>dXtN2HN,OKHQ5l^9#?@

7"?$W>^?OXtrJ<Nh&Kh}7?lgr|-^9#

v n.

v |n

v ma

$~5lJ$Xt2HN,O}!N\YKD$FO" 410Z<8NX$~5l

?Xt2HNHQ!Yr2H7F/@5$#

CREATE DISTINCT TYPE ����

J<K CREATE DISTINCT TYPE NHQcr(7^9#

�: ��

?H(P"[JkL_r7&,WN"k"Wj1<7gsrn.fG"HqN

]K"3liNL_r>\fS^?O`n9kNr DB2 ,'aJ$h&K7

?$H7^9#J*"[JkL_NMrfS9klgKO",:Q9,,WG

9#=lG",WJtNCl?$WrjA7^9#Cl?$WO"==7?$

L_4HK 1 D:D,WG9#

CREATE DISTINCT TYPE US_DOLLAR AS DECIMAL (9,2) WITH COMPARISONS
CREATE DISTINCT TYPE CANADIAN_DOLLAR AS DECIMAL (9,2) WITH COMPARISONS
CREATE DISTINCT TYPE EURO AS DECIMAL (9,2) WITH COMPARISONS

J*"fSi;RO"DECIMAL (9,2) eG5]<H5lkNG" WITH

COMPARISONS rXj7J1lPJj^;s#

�: ����
������

?H(P"qRXN~gT,-~7?q0r DB2 N=fK]}7?$NG"

=Nh&Jq0+ipsrjP9kXtrHQ9kH7^9#3liNXtO

8`8z9Hjs0K,QG-J$?a (a93HKJCF$kpsrNBK

!PG-ko1GJ$?a)"-~5l?q0r=(9kCl?$WrjA7^

9#

CREATE DISTINCT TYPE PERSONAL.APPLICATION_FORM AS CLOB(32K)

DB2 O CLOB NfSr5]<H7J$NG" WITH COMPARISONS H$&

8aOXj7^;s# DBADM "Br}CF$??aK+,NvD ID H[

Jk9-<^>rXj7?NG"~gTNq0r7&9YFNCl?$W*h

S UDF r189-<^K]}7?$H7^9#
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���-�����������

Cl?$WNjA,Q`H"?$W,Cl?$WG"ksr}D=rjAG-

^9#J<K CREATE TABLE NHQcr(7^9#

�: ��

?H(P"J<Nh&K5^6^JqK*1kqRNder]}9k=rjA

7?$H7^9#

CREATE TABLE US_SALES
(PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL US_DOLLAR)

CREATE TABLE CANADIAN_SALES
(PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL CANADIAN_DOLLAR)

CREATE TABLE GERMAN_SALES
(PRODUCT_ITEM INTEGER,
MONTH INTEGER CHECK (MONTH BETWEEN 1 AND 12),
YEAR INTEGER CHECK (YEAR > 1985),
TOTAL EURO)

e-NcNCl?$WO" 297Z<8NXc: L_YfN CREATE DISTINCT

TYPE 9F<HasHH18bNrHQ7Fn.7F$^9#J*"33GO

!:N)srHQ7F$^9#!:)sN\YKD$FO" SQL rbq r2

H7F/@5$#

�: ����	

?H(P"J<Nh&K~gT,-~7?q0r]}9k=rjA9k,W,

"kH7^9#

CREATE TABLE APPLICATIONS
(ID SYSIBM.INTEGER,
NAME VARCHAR (30),
APPLICATION_DATE SYSIBM.DATE,
FORM PERSONAL.APPLICATION_FORM)

Cl?$W>N$~R,+,NvD ID H[JkNG"=lO04K$~5l

?3HKJj"J,~NXtQ9OQ95lF$^;s#J*"?$W*hS

Xt>,04KO$~5lF$J$lg" DB2 O=TNXtQ9Kj9H5

lF$k9-<^4Nr!w7"jjN$~5l?>0KlW9k?$W^?

OXt>r57^9# SYSIBM OoK (=l,J,5lF$lP) =TXtQ

9K*$FM85lkNG"H_~_G<?&?$WN$~rJ,G-^9#
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?H(P"SET CURRENT FUNCTION PATH = cheryl rBTG-"=TXtQ9N

Cll89?<NMO "CHERYL" G "SYSIBM" O^^l^;s#33G"

CHERYL.INTEGER ?$W,jA5lF$J$lgGb" COL1 N?$W,

SYSIBM.INTEGER G"kHoK SYSIBM ,M85lkNG"

CREATE TABLE FOO(COL1 INTEGER) H$&9F<HasHO5oKBT5l^

9#

?@7"4u>G"lP"H_~_G<?&?$Wr04K$~9k3HbG

-^9#=TXtQ9NHQKX9k\YKD$FO" SQL rbq r2H7

F/@5$#

���-����

Cl?$WKX"9kGbEWJ50N 1 DK/O?$Ts0 ,"j^9#

/O?$Ts0O"Cl?$WGjA5l?Xt*hSi;RN_r=N$s

9?s9K,QG-k3Hr]Z7^9#

/O?$Ts0O"Cl?$WN$s9?s9,57$3Hr]Z9k?aK

EWG9#?H(P"=TNYXjlK>CFFIkr+J@IkKQ99k

XtrjA7?lg"3N18Xtrf<m+i+J@IkXNQ9KOHQ

7J$G7g&#J<Ji3lO,:mC?[ra9+iG9#

/O?$Ts0NkL"DB2 O"?H(PCl?$WN$s9?s9HCl?

$WN=<9&?$WN$s9?s9rfS9kh&JHqrn.7^;s#

3lH18}3G"DB2 O"LN?$WGjA5l?XtrCl?$WK,Q

7^;s#Cl?$WN$s9?s9rLN?$WN$s9?s9HfS7?

$lgO"$:l+l}N?$WN$s9?s9r-c9H7J1lPJj^

;s#18U#G"Cl?$WGjA5lF$J$XtrCl?$WN$s9

?s9K,Q7?$lgO"Cl?$WN$s9?s9r3NXtNQia<

?<N?$WK-c9H7J1lPJj^;s#

���-�����

Cl?$WN`ncH7FJ<NbNrs2^9#

v c: Cl?$WHjtNfS

v c: Cl?$WVN-c9H

v c: Cl?$WrHQ7?fS

v c: Cl?$WrHQ7?=<9I8 UDF

v c: Cl?$WrHQ7?djvF

v c: 0* SQL GNdjvF

v c: [JkCl?$WrHQ7?djvF
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v c: UNION A0GNCl?$WNHQ

�: ���-������

?H(P"1999 / 7 n (7/99) KFqG 100 000.00 FIkr6(kde,"

C?&JrNj?$H7^9#

SELECT PRODUCT_ITEM
FROM US_SALES
WHERE TOTAL > US_DOLLAR (100000)
AND month = 7
AND year = 1999

FIkH=N=<9&?$WN$s9?s9 (9JoA DECIMAL) r>\f

SG-J$NG" DB2 Khjs!5lk-c9H!=rHQ7F DECIMAL

+iFIkK-c9H7^7?#^?"DB2 Khjs!5lkb& 1 DN-

c9H!= (9JoA"FIk+i DECIMAL K-c9H9k!=) rHQ7

F"sNgWr DECIMAL K-c9H9k3HbG-^9#Cl?$W+iN

-c9HNlgO-c9HrBT9k-c9HXj=-!r"Cl?$WXN

-c9HNlgO!==-!r=l>lHQ9k3H,G-^9#9JoA"

e-NHqOJ<Nh&Kn.7Fb+^$^;s#

SELECT PRODUCT_ITEM
FROM US_SALES
WHERE TOTAL > CAST (100000 AS us_dollar)
AND MONTH = 7
AND YEAR = 1999

�: ���-���8�	�

?H(P"+J@IkrFIkKQ99k UDF rjA7?$H7^9#3N

H-"DB2 N0tGI}5lF$kU!$k+i=TNYXjlraak3H

,G-kH7^9#=3G"+J@IkNMrh@7"YXjlNU!$kK

"/;97"FIkN[KP~7?Mra9h&J UDF rjA7^9#

l+"3Nh&J UDF rjA9kNOFWK+(k+b7l^;s#7+

7"C O DECIMAL NMr5]<H7^;s#[JkL_r=9Cl?$W

O"DECIMAL HjA7^7?# 10 J:Yr:o:K DECIMAL NMr=

93H,G-k" C KhCFs!5lk#lNG<?&?$WO DOUBLE

JNG" UDF O"DOUBLE NMru1hj"a9,W,"j^9#3N?

a"UDF OJ<Nh&KjA7J1lPJj^;s#

CREATE FUNCTION CDN_TO_US_DOUBLE(DOUBLE) RETURNS DOUBLE
EXTERNAL NAME '/u/finance/funcdir/currencies!cdn2us'
LANGUAGE C
PARAMETER STYLE DB2SQL
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NO SQL
NOT DETERMINISTIC
NO EXTERNAL ACTION
FENCED

UDF , 2 sFSP5lkVK+J@Ik*hSFIkNYXjl,Q=9k

lg,"kNG" UDF O NOT DETERMINISTIC H7Fk@7^9#

33GdjJNO"INh&K7F+J@Ikr UDF KO7F"=l+iF

Ikru1hk+H$&3HG9#+J@IkO"DECIMAL NMK-c9H

7J1lPJj^;s# DECIMAL NMO DOUBLE K-c9H7J1lP

Jj^;s#^?"a5l? DOUBLE NMr DECIMAL K"DECIMAL N

MrFIkK-c9H7J1lPJj^;s#

3Nh&J-c9HO"=<9I8 UDF rjA9k]K DB2 Khj+0*

KBT5l"=N UDF NQia<?<*hSaj?$WO=<9XtNbN

H5NKOlW7^;s#=N?a"=<9I8 UDF r 2 DjA9k,W,

"j^9#GiNbNO"DECIMAL =-K DOUBLE NMrO7^9# 2

V\NbNO"Cl?$WK DECIMAL NMrO7^9#9JoA"J<Nb

NrjA7^9#

CREATE FUNCTION CDN_TO_US_DEC (DECIMAL(9,2)) RETURNS DECIMAL(9,2)
SOURCE CDN_TO_US_DOUBLE (DOUBLE)

CREATE FUNCTION US_DOLLAR (CANADIAN_DOLLAR) RETURNS US_DOLLAR
SOURCE CDN_TO_US_DEC (DECIMAL())

US_DOLLAR(C1) (C1 O?$W,+J@IkNs) Nh&J US_DOLLAR XtNF

SP7O"3NJ<NFSP7H18h&KnQ7^9#

US_DOLLAR (DECIMAL(CDN_TO_US_DOUBLE (DOUBLE (DECIMAL (C1)))))

D^j3lO (+J@IkN) C1 , 10 JtK-c9H5l"!K\:YMK

-c9H5lF+i CDN_TO_US_DOUBLE XtKO5lkH$&3HG9#3N

XtO"YXjlNU!$kK"/;97"\:YM (FIkG[r=9) r

a7^9#3NMO"^: 10 JtK"=NeFIkK-c9H5l^9#

f<mrFIkKQ99kXtO"e-NcH1MKJj^9#

CREATE FUNCTION EURO_TO_US_DOUBL(DOUBLE)
RETURNS DOUBLE
EXTERNAL NAME '/u/finance/funcdir/currencies!euro2us'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
NOT DETERMINISTIC
NO EXTERNAL ACTION
FENCED
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CREATE FUNCTION EURO_TO_US_DEC (DECIMAL(9,2))
RETURNS DECIMAL(9,2)
SOURCE EURO_TO_US_DOUBL (DOUBLE)

CREATE FUNCTION US_DOLLAR(EURO) RETURNS US_DOLLAR
SOURCE EURO_TO_US_DEC (DECIMAL())

�: ���-��������

?H(P"1999 / 7 n (7/99) KFqK*$F"+J@*hSI$Dhjbd

eN?+C?=JrNj?$H7^9#

SELECT US.PRODUCT_ITEM, US.TOTAL
FROM US_SALES AS US, CANADIAN_SALES AS CDN, GERMAN_SALES AS GERMAN
WHERE US.PRODUCT_ITEM = CDN.PRODUCT_ITEM
AND US.PRODUCT_ITEM = GERMAN.PRODUCT_ITEM
AND US.TOTAL > US_DOLLAR (CDN.TOTAL)
AND US.TOTAL > US_DOLLAR (GERMAN.TOTAL)
AND US.MONTH = 7
AND US.YEAR = 1999
AND CDN.MONTH = 7
AND CDN.YEAR = 1999
AND GERMAN.MONTH = 7
AND GERMAN.YEAR = 1999

FIkO"+J@Ikdf<mH>\fSG-J$NG"+J@IkN[rF

IkK-c9H9k UDF d"f<mN[rFIkK-c9H9k UDF rH

Q7^9# Fm[r_>efSG-J$NG"3li9YFr DECIMAL K

-c9H7"Q95l? DECIMAL NMrfS9k3HOG-^;s#9Jo

A"Fm[,18L_GJ$H$&3HG9#

�: ���-������0�	�	 UDF

?H(P"f<mN SUM r5]<H9k SUM H_~_XtK=<9I8

UDF rjA7?H7^9#

CREATE FUNCTION SUM (EUROS)
RETURNS EUROS
SOURCE SYSIBM.SUM (DECIMAL())

1994 /NI$DK*1kF=JNdem[rNj?$H7^9#FIkGmd

eraa^9#

SELECT PRODUCT_ITEM, US_DOLLAR (SUM (TOTAL))
FROM GERMAN_SALES
WHERE YEAR = 1994
GROUP BY PRODUCT_ITEM

e-H18}!GFIkK SUM XtrjA7F$J$H"

SUM (us_dollar (total)) rjAG-^;s#
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�: ���-������� ��

7,N~gT,-~7?q0rG<?Y<9K]I9klgrM(F_^7g

&#33G"-~5l?q0r=9NKHQ9k8z9Hjs0NMr^`"

[9HQtr!Nh&KjA7F"kbNH7^9#

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS CLOB(32K) hv_form;

EXEC SQL END DECLARE SECTION;

/* Code to fill hv_form */

INSERT INTO APPLICATIONS
VALUES (134523, 'Peter Holland', CURRENT DATE, :hv_form)

DB2 ,"Cl?$WN=<9&?$WN$s9?s9r=NCl?$Wr}D

?<2CHKdjvFkh&K5;kNG"-c9H!=r@(*KFSP7

F=N8z9Hjs0rCl?$WN personal.application_form KQ99k

3HO7^;s#

�: �� SQL ��� ��

Xc: Cl?$WrHQ7?djvFYG(5l?NH189F<HasHr

0* SQL GHQ7?$lgO"!Nh&KQia<?<&^<+<rHQ7

^9#

EXEC SQL BEGIN DECLARE SECTION;
long id;
char name[30];
SQL TYPE IS CLOB(32K) form;
char command[80];

EXEC SQL END DECLARE SECTION;

/* Code to fill host variables */

strcpy(command,"INSERT INTO APPLICATIONS VALUES");
strcat(command,"(?, ?, CURRENT DATE, CAST (? AS CLOB(32K)))");

EXEC SQL PREPARE APP_INSERT FROM :command;
EXEC SQL EXECUTE APP_INSERT USING :id, :name, :form;

DB2 N-c9HXjrHQ7F"Qia<?<&^<+<N?$W,

CLOB(32K)"9JoACl?$WsKdjvFD=J?$WG"k3Hr DB2

KLN7^9#J*"[9H@lOCl?$Wr5]<H7J$NG"Cl?

$WN?$WN[9HQtrk@9k3HOG-^;s#=N?a"Qia<

?<&^<+<N?$WrCl?$WHXj9k3HOG-^;s#
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�: �!����-������� ��

?H(P"FIk*hS+J@IkN SUM r5]<H9k SUM H_~_X

tK" 302Z<8NXc: Cl?$WrHQ7?=<9I8 UDFYfNf<m

N=<9I8 UDF H18 2 DN UDF rjA7?H7^9#

CREATE FUNCTION SUM (CANADIAN_DOLLAR)
RETURNS CANADIAN_DOLLAR
SOURCE SYSIBM.SUM (DECIMAL())

CREATE FUNCTION SUM (US_DOLLAR)
RETURNS US_DOLLAR
SOURCE SYSIBM.SUM (DECIMAL())

33G"FqK*1kF=JKD$FN 1 /VNmdeFIkG"L9N=K

]89kh&KeJ+iWa5l?H7^9#

CREATE TABLE US_SALES_94
(PRODUCT_ITEM INTEGER,
TOTAL US_DOLLAR)

CREATE TABLE GERMAN_SALES_94
(PRODUCT_ITEM INTEGER,
TOTAL US_DOLLAR)

CREATE TABLE CANADIAN_SALES_94
(PRODUCT_ITEM INTEGER,
TOTAL US_DOLLAR)

INSERT INTO US_SALES_94
SELECT PRODUCT_ITEM, SUM (TOTAL)
FROM US_SALES
WHERE YEAR = 1994
GROUP BY PRODUCT_ITEM

INSERT INTO GERMAN_SALES_94
SELECT PRODUCT_ITEM, US_DOLLAR (SUM (TOTAL))
FROM GERMAN_SALES
WHERE YEAR = 1994
GROUP BY PRODUCT_ITEM

INSERT INTO CANADIAN_SALES_94
SELECT PRODUCT_ITEM, US_DOLLAR (SUM (TOTAL))
FROM CANADIAN_SALES
WHERE YEAR = 1994
GROUP BY PRODUCT_ITEM

[JkCl?$W1Nr>\_$KdjvFk3HOG-J$NG"+J@I

k*hSf<mNb[rFIkK@(*K-c9H7^9#Cl?$WO=l

+NN=<9&?$WK7+-c9HG-J$NG"-c9HXj=8rHQ

G-^;s#
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�: UNION �	�����-����

?H(P"FqNf<6<K+,NqRN4=JNmder^`k@rs!7

?$H7^9#

CREATE VIEW ALL_SALES AS
SELECT PRODUCT_ITEM, MONTH, YEAR, TOTAL
FROM US_SALES
UNION
SELECT PRODUCT_ITEM, MONTH, YEAR, US_DOLLAR (TOTAL)
FROM CANADIAN_SALES
UNION
SELECT PRODUCT_ITEM, MONTH, YEAR, US_DOLLAR (TOTAL)
FROM GERMAN_SALES

Cl?$WO"18Cl?$W1NGJ$HloKfSG-J$NG"+J@

IkrFIkK"=7Ff<mrFIkK-c9H7^9#J*"-c9HX

jGO"Cl?$W*hS=N=<9&?$WVN-c9H7+G-J$N

G"!==-!rHQ7F-c9H7J1lPJj^;s#

h11O f<6<jACl?$W 305



306 "Wj1<7gs+/Njz-



�12� �����������: ��$����	��
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?$WKX"7?=N>NH_~_X

t . . . . . . . . . . . . . 334
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8'/Hra9 . . . . . . . . 335

?$WRtrHQ7Fa5lk?$W

r)B9k . . . . . . . . . . 336
OUTER rHQ7F9YFND=-N
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=N>NRsH . . . . . . . . . 338
79F`8.*V8'/H1LRNj
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=$?N-R . . . . . . . . . 369

	�����

=$?O"0- G=.5lk@NJ=$r}D*V8'/HrbGk=9kN

Kr)A^9#0-O"?$WN$s9?s9r-R9kWmQF#<G9#

?H(P"v?XAuO"G+kHB8Nj9Hr0-H7F}CF$^9#

M*KO">0";jJIN0-,"j^9#tgKO">0"^?O>No

`N ID ,"j^9#

?$Wrn.9kKO"?$WN>0"0->"*hSG<?&?$WrXj

9k,W,"j^9#^?"3N?$WN2H?$Wr79F`bG==9k

}!rXj9k3HbG-^9# BusinessUnit_t ?$Wrn.9k SQL

O"!NH*jG9#

CREATE TYPE BusinessUnit_t AS
(Name VARCHAR(20),
Headcount INT)
REF USING INT
MODE DB2SQL;

AS 8aGO"?$WKX"7?0-jArXj7^9# BusinessUnit_t

O" Name H Headcount H$& 2 DN0-r}D?$WG9#=$?rn.

9kKO" CREATE TYPE 9F<HasHK MODE DB2SQL 8ar~l^

9# REF USING 8aN\YKD$FO" 311Z<8NX2H?$WH=N=

(?$WYr2H7F/@5$#

=$?O">hNjl<7gJk&G<?&?$WN!=rH%7F$^9#

H%5l?gJ 2 DN!=O"Q5H$&WmQF#<H"=$?N$s9?

s9r=NfKTH7F^?OsNfKMH7F]I9k!=G9#!N;/

7gsG"3liN!=r5b7^9#

Q5 >hNjl<7gJk=Hjl<7gJksrHQ7F"M*JIN*

V8'/HrbGk=9k3HON+KD=G9#?@7"=$?KO

Q5 H$&ICNWmQF#<,QU5lF$^9#D^j"=$?

O"=$?N9YFN0-rFxQ7"7+b5V?$WKG-NIC

N0-r^`5V?$W r}D3H,G-kNG9#?H(P"=$

? Person_t K" Name"Age"*hS Address N0-,"kH7^

9# Person_t N5V?$WO" Name"Age"*hS Address N9Y

FN0-r^_"5iK SerialNum"Salary"*hS BusinessUnit N

0-r^` Employee_t H9k3H,G-^9#
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=$?N$s9?s9N]I

=$?$s9?s9O"!N 2 LjN}!GG<?Y<9K]I9k

3H,G-^9#

v =N=l>lNs,=$?N$s9?s9N0-KJCF$k=N

fKTH7F#*V8'/Hr=NfKTH7F]I9kKO"=

jANfGD9NsrXj9kNGOJ/"!Nh&K=$?rH

Q7F=rjA7^9#

CREATE TABLE Person OF Person_t
...

=NfN=l>lNsN>0HG<?&?$WO"X(5lF$k

=$?N0-N$:l+ 1 D+iI87?bNG9#3Nh&J=

r"?$WU-=H$$^9#

v sNfKMH7F#*V8'/Hr=NsK]I9kKO"sr=

$?H7FjA7^9#!N9F<HasHO" Address_t =$?

K09k=$? Address r}D Properties =rn.7^9#

CREATE TABLE Properties
(ParcelNum INT,
Photo BLOB(2K),
Address Address_t)
...

	��
����

LN=$?N<K =$?rn.9k3H,G-^9#3Nlg"77/n.5

l?=$?O"5N=$?N5V?$W KJj^9#5N=$?O"9<Q<

?$W G9#5V?$WO"9<Q<?$WN9YFN0-rQ57"5iK

H+NICN0-r}D3HbG-^9#

?H(P"G<?&bGk,"I}TH$&ClJ>Hwr=9,W,"kH

7^9#I}TKO"I}TGOJ$>Hwhjb?/N0-,"j^9#

Manager_t ?$WO">HwN?aKjA5lF$k0-rQ57F$^9

Employee_t ( SerialNum, Salary, Dept)Name, Age, Address,

Person_t (Name, Age, Address)

^ 7. =$? Employee_t O Person_t rQ57F$k
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,"I}T@1K,Q5lkCL^?0-JI"$/D+NH+NICN0-

KhCFbjA5lF$^9#\qNcKHQ5lF$k?$W,Xr ^8 K

(7^9# Address_t N?$W,XO"339Z<8NX=$?$s9?s9N

sXN^~YGjA5lF$^9#

^8 GO"M*?$W Person_t O"3N,XNk<H&?$W G9#

Person_t O"<LN?$W (33GO" Employee_t H$&>0N?$WH

Student_t H$&>0N?$W) N9<Q<?$WGb"j^9#5V?$W

H9<Q<?$WHNVKOd\*JX8,"j^9#D^j"5V?$WH

9<Q<?$WHNVNX8O"?$W,X4NG]}5lkH$&3HG

9#7?,CF"Person_t O" Manager_t H Architect_t N9<Q<?$W

Gb"kNG9#

308Z<8NX=$?N5bYGjA5lF$k?$W BusinessUnit_t O"5

V?$Wr}CF$^;s# 339Z<8NX=$?$s9?s9NsXN^

~YGjA5lF$k Address_t O" Germany_addr_t"Brazil_addr_t"*h

S US_addr_t H$&5V?$Wr}CF$^9#

Person_t N CREATE TYPE 9F<HasHO" Person_t ,

INSTANTIABLE G"kHk@7F$^9# INSTANTIABLE ^?O NOT

INSTANTIABLE 8arHQ7?=$?Nk@KD$FO" 319Z<8NX=

$?NUC*JC-Yr2H7F/@5$#

!N SQL 9F<HasHO"Person_t ?$W,Xrn.7^9#

CREATE TYPE Person_t AS
(Name VARCHAR(20),
Age INT,
Address Address_t)
INSTANTIABLE
REF USING VARCHAR(13) FOR BIT DATA
MODE DB2SQL;

Person_t

BusinessUnit_t

Employee_t

Manager_t

Student_t

Architect_t

^ 8. ?$W,X (BusinessUnit_t H Person_t)
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CREATE TYPE Employee_t UNDER Person_t AS
(SerialNum INT,
Salary DECIMAL (9,2),
Dept REF(BusinessUnit_t))
MODE DB2SQL;

CREATE TYPE Student_t UNDER Person_t AS
(SerialNum CHAR(6),
GPA DOUBLE)
MODE DB2SQL;

CREATE TYPE Manager_t UNDER Employee_t AS
(Bonus DECIMAL (7,2))
MODE DB2SQL;

CREATE TYPE Architect_t UNDER Employee_t AS
(StockOption INTEGER)
MODE DB2SQL;

Person_t O"Name" Age *hS Address H$& 3 DN0-r}CF$^

9# 2 DN5V?$W Employee_t H Student_t O">}Hb Person_t N

0-rQ57F$F"=l>lN?$WKG-N$/D+NICN0-b}C

F$^9#?H(P">HwH8LKO>}HbL7Vf,6ilF$^9

,"8LNL7VfKHQ5lkA0O">HwNL7VfKHQ5lkA0

HO[Jj^9#

m: Person_t ?$W+in.5lk?$WU-=KO"=$? Address_t N

s Address ,~CF$^9#9YFN=$?NsNlgH1MK"3Ns

N=$?N?aN transform XtrjA9k,W,"j^9# transform

XtNjA}!N\YKD$FO" 349Z<8NX[9H@lWm0i`

XN^CTs0Nn.: transform XtYr2H7F/@5$#

GeK"Manager_t H Architect_t O>}Hb" Employee_t N5V?$WG

9#D^j"3liO Employee_t N9YFN0-rQ57F$F"=N0-

r=l>lN?$WK,g9kh&H%7F$kNG9#7?,CF"?$W

Manager_t N$s9?s9O" Name"Age"Address" SerialNum"Salary"

Dept"*hS Bonus H$&gW 7 DN0-r}D3HKJj^9#

���-������-�

DB2 O"+/T,n.9k9YFN=$?KD$F"+0*K3sQK*s&

?$Wrn.7^9#3sQK*s&?$WN3Hr2H?$W H$$"2H

hN=$?N3Hr2Hh?$W H$$^9#?$WU-=GO"321Z<8

NX?$WU-=GN=$?NHQYGb@5lF$kh&K"2H?$Wr

CLJ}!GHQG-^9# SQL 9F<HasHGO">Nf<6<jAN

?$WH1MK"2H?$WrHQ9k3HbG-^9# SQL 9F<Has

HG2H?$WrHQ9kKO" REF(type-name) rHQ7^9# type-name

O2Hh?$WN3HG9#
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DB2 O"2H?$Wr?$WU-=NfN*V8'/H1LRsN?$WH7

FHQ7^9#*V8'/H1LRKhCF"?$WU-=,XNfNT*V

8'/H,lU*K1L5l^9# DB2 O"2H?$WrHQ7F"TN2

Hr?$WU-=K]I9k3Hb7^9#2H?$WrHQ7F"=NfN

=l>lNTr2H9k3H,G-^9#2HNHQ!N\YKD$FO"326

Z<8NX2H?$WNHQYr2H7F/@5$#?$WU-=N\YKD

$FO"315Z<8NX*V8'/HN?$WU-=XN]IYr2H7F/@

5$#

2HOg8zG~O7^9#7?,CF"0NfG?$WrHQ9k}!,J

1lPJj^;s#?$W,XNk<H&?$Wrn.9k~K" CREATE

TYPE 9F<HasHN REF USING 8arHQ7F"2HN?aNp\?$

WrXj9k3H,G-^9#2HN?aNp\?$WN3Hr=(?$W H

$$^9# REF USING 8arHQ7F=(?$WrXj7J$lgO"

DB2 O VARCHAR(16) FOR BIT DATA H$&GU)kH&G<?&?$W

rHQ7^9#k<H&?$WN=(?$WO"=N9YFN5V?$WKQ

55l^9# REF USING 8arHQG-kNO",XNk<H&?$Wrj

A9kH-@1G9#3N;/7gsGlS7FHQ5lF$kcGO"

BusinessUnit_t ?$WN=(?$WO INTEGER G"j" Person_t N=(

?$WO VARCHAR(13) G9#

���-��8�	���

DB2 O"2H?$WH=(?$WHNVGMrP}~K-c9H9kXtr+

0*Kn.7^9# CREATE TYPE 9F<HasHKO" SQL rbq Gb

@5lF$k CAST WITH 8ar*W7gsGXj9k3H,G-^9#3

N8arXj9kH"3li 2 DN cast XtN>0r*r9k3H,G-^

9#GU)kHGO"2 DN cast XtN>0O"=$?N>0H=N2H=(

?$WN>0H18G9#?H(P"309Z<8NX=$?,XNn.YN

CREATE TYPE Person_t 9F<HasHO"!NXtr+0*Kn.7^9#

CREATE FUNCTION VARCHAR(REF(Person_t))
RETURNS VARCHAR

DB2 O"!Nh&JUN`nrT&Xtbn.7^9#

CREATE FUNCTION Person_t(VARCHAR(13))
RETURNS REF(Person_t)

?$WU-=K77$Mr^~9k,W,"k~""k$O2HMrLNMH

fS9k~KO"$DGb3liN cast XtrHQG-^9#
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DB2 O"="<>"<"<=">"*hS >= H$&fSi;RrHQ7F2H?$

WrfS9k3HNG-kXtbn.7^9#2H?$WQNfSi;RN\

YKD$FO" SQL rbq r2H7F/@5$#

���	!%����	������7�

+/T,n.9k9YFN=$?KD$F" DB2 O"=$?NMr=."F

k"Q99kNKHQG-kl"NXtrE[*Kn.7^9#D^j"?H

(P"?$W Person_t N?aK"3N?$WNn.~K DB2 O!NXtH

a=CIrn.9kH$&3HG9#

constructor Xt

?$WH18>0NXt,n.5l^9#3NXtO"Qia<?<r

}CF*i:"?$WN0-9YF,Lk_jKJC??$WN$s9

?s9ra7^9# Person_t N?aKn.5lkXtO"?H(P"

!N9F<HasHrBT7?lgH18h&KJj^9#

CREATE FUNCTION Person_t ( ) RETURNS Person_t

5V?$W Manager_t KD$FO"!N9F<HasH,BT5l?

lgH18h&K constructor Xt,n.5l^9#

CREATE FUNCTION Manager_t ( ) RETURNS Manager_t

sNfK^~9k?$WN$s9?s9r=.9kKO" constructor

Xtr mutator a=CIHloKHQ7^9#?$WrsGOJ/=

K]I9klgO"?$WN$s9?s9r^~9kNK" constructor

Xtr mutator a=CIHloKHQ9k,WO"j^;s#G<?

N?$WU-=XN^~}!N\YKD$FO" 341Z<8NX=$?

M,~CF$kTN^~Yr2H7F/@5$#

mutator a=CI
mutator a=CIO"*V8'/HN=l>lN0-KD$F8_7^

9#a=CI,FSP5lkP]HJk?$WN$s9?s9N3H

r"=Na=CINP] $s9?s9H$$^9#P]$s9?s9

KP7FFSP5lk mutator a=CI,0-N77$Mru1hk

H"0-,77$MK975l?77$$s9?s9,a5l^9#7

?,CF"?$W Person_t KD$F" DB2 O name"age"*hS

address N=l>lN0-N?aN mutator a=CIrn.7^9#

age N?aK DB2 ,n.9k mutator a=CIO"?H(P"!N9

F<HasH,BT5l?lgH1MKJj^9#

ALTER TYPE Person_t
ADD METHOD AGE(int)
RETURNS Person_t;
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*V8'/HNQ9N\YKD$FO" 343Z<8NX=$?MN!w

HQ9Yr2H7F/@5$#

observer a=CI
observer a=CIO"*V8'/HN=l>lN0-KD$F8_7^

9#"k0-N observer a=CI,"=|?$W^?O=|5V?$

WN*V8'/Hru1hkH"=N*V8'/HN0-M,a5l^

9#

?$W Person_t N 0- age N?aK DB2 ,n.9k observera=

CIO"?H(P"DB2 ,!N9F<HasHr/T9klgH1M

KJj^9#

ALTER TYPE Person_t
ADD METHOD AGE()
RETURNS INTEGER;

observer a=CINHQ!N\YKD$FO" 343Z<8NX=$?M

N!wHQ9Yr2H7F/@5$#

=$?KP7Fa=CIrFSP9KO"a=CIFSP7i;R ‘..’ rHQ

7^9#a=CINFSP7N\YKD$FO" SQL rbq r2H7F/@

5$#

�-�����	���

=$?N6kq$rjA9k?aK"f<6<jANa=CIrn.9k3H

,G-^9#Cl?$WN?aNa=CIrn.9k3HOG-^;s#a=

CIO 1 DN?$WN?aKG-Kn.5lkNG"?$WH=N6kq$O

[)KkSgo5lF$kH$&@r|1P"a=CIrn.9k3HO"X

trn.9k3HHwF$^9#

CREATE METHOD 9F<HasHr/T9k0K"a=CIEMr?$WH

X"U1F*/,W,"j^9#!N9F<HasHO" calc_bonus H$&

a=CINa=CIEMr Employee_t ?$WKIC7^9#

ALTER TYPE Employee_t
ADD METHOD calc_bonus (rate DOUBLE)
RETURNS DECIMAL(7,2)
LANGUAGE SQL
CONTAINS SQL
NO EXTERNAL ACTION
DETERMINISTIC;

a=CIEMr?$WHX"U1?eO"a=CIra=CIEMK>CF0

ta=CI^?O SQL A0Na=CIH7Fn.9k3HKhCF"?$W
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N6kq$rjA9k3H,G-^9#?H(P"!N9F<HasHO"?

$W Employee_t H189-<^Kos9k calc_bonus H$& SQL a=C

IrP?7^9#

CREATE METHOD calc_bonus (rate DOUBLE)
FOR Employee_t
RETURN SELF..salary * rate;

calc_bonus H$&>0Na=CIO"Qia<?<Nt^?Oo`,[JCF

$kBj""k$O[Jk?$W,XNfN?$WKD$FjA5lF$kB

j"$/DGbn.9k3H,G-^9#D^j"Architect_t KD$FO"

Qia<?<No`HQia<?<Nt,18G"k calc_bonus H$&LN

a=CIrn.9k3HOG-J$H$&3HG9#

m: DB2 O=_"0*G#9QCAs0r5]<H7F$^;s#3lO""

k?$WN?aK"ka=CIrk@7?Ji"=Na=CIr18tN

Qia<?<rHQ7F"5V?$WN?aKFjA9k3HOG-J$

H$&3HG9#3Nsr}!H7FO"TYPE RtrHQ7F0*?$

Wr=L7F+i" TREAT AS 8arHQ7F=l>lN0*?$WN

?aK[Jka=CIrFSP9H$&}!,"j^9#5V?$Wrh

}9k transform XtNcKD$FO" 361Z<8NX5V?$W&G<

?N DB2 +iN!w (P$sI"&H)Yr2H7F/@5$#

a=CINP?"q-~_"*hSFSP7N\YKD$FO" 395Z<8N

Xh14O f<6<jAXt (UDF) *hSa=CIY*hS 417Z<8NXh

15O f<6<jAXt (UDF) Ha=CINn.Yr2H7F/@5$#

��������-��������

=$?N$s9?s9O"?$WU-=NfKTH7F]I9k (?$WN=

l>lN0-OL9NsK]I5lk) +"sNfK*V8'/HH7F]I

9k (?$WN0-O9YF 1 DNsK]I5lk) 3H,G-^9#?$W

U-=O1LN?aN0-r}CF$^9#D^j"LN=O2HrHQ7

F"$s9?s9N0-K"/;9G-kH$&3HG9#>N=+i$s9

?s9r2H9k,W,"klgO"?$WU-=rHQ7J1lPJj^;

s#>N=,*V8'/Hr1L9k,W,J$lgO"*V8'/HrsK

]I9k3HKD$FM87F/@5$#

*V8'/H,=NfKTH7F]I5lkH"=NfN=l>lNsKO"

*V8'/HN 1 DN0-,~j^9#?H(P"M*N$s9?s9r">

0NsH/pNsr^`=K]I9k3H,G-^9#!NcO"Person H$

&$s9?s9r]I9k?aN CREATE TABLE 9F<HasHG9#
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CREATE TABLE Person OF Person_t
(REF IS Oid USER GENERATED)

Person H$&$s9?s9r=K^~9kKO"!N=8rHQ7^9#

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('a'), 'Andrew', 29);

= 10. Person ?$WU-=

Oid Name Age Address

a Andrew 29

Wm0i`O"?$WU-=NsK"/;99k3HKhCF"*V8'/H

N0-K"/;97^9#

UPDATE Person SET Age=30 WHERE Name='Andrew';

e-N UPDATE 9F<HasHNBTe"=O!Nh&KJj^9#

= 11. 97eN Person ?$WU-=

Oid Name Age Address

a Andrew 30

Employee_t H$& Person_t N5V?$W,"kNG" Employee_t N$s9

?s9r Person =K]I9k3HOG-^;s#7?,CF"LN=K]I

9k,W,"j^9#3N=N3Hr{= H$$^9#!N CREATE

TABLE 9F<HasHO" Person =N<K Employee {=rn.7^9#

CREATE TABLE Employee OF Employee_t UNDER Person
INHERIT SELECT PRIVILEGES
(SerialNum WITH OPTIONS NOT NULL,
Dept WITH OPTIONS SCOPE BusinessUnit);

Employee =XN^~O"!Nh&KJj^9#

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary)
VALUES (Employee_t('s'), 'susan', 39, 24001, 37000.48)

= 12. Employee ?$W{=

Oid Name Age Address SerialNum Salary Dept

s Susan 39 24001 37000.48

!NHqrBT9kH"Susan Nps,a5l^9#
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SELECT *
FROM Employee
WHERE Name='susan';

3li 2 DN=KX9k=#<$@O" Person =rP]H7F SQL 9F<

HasHrBT9k@1G">HwHM*N>}N$s9?s9K"/;9G

-kH$&3HG9#3N!=N3HreQ- H$$^9#3lKD$FO"

319Z<8NX=$?NUC*JC-YGb@5lF$^9#?$W,XNeL

N$s9?s9r^`=rP]H7FHqrBT9kH"=N,XN<LN?

$WN$s9?s9r+0*K~jG-^9#D^j"SELECT"UPDATE"

*hS DELETE 9F<HasHKHCF" Person =O@}*KO!Nh&

KLkH$&3HG9#

= 13. Person $s9?s9H Employee $s9?s9r^` Person =

Oid Name Age Address

a Andrew 30 (Lk)

s Susan 39 (Lk)

!NHqrBT9kH" Andrew (M*) H Susan (>Hw) N>}N*V8'

/H1LRH Person_t psr~jG-^9#

SELECT *
FROM Person;

eQ-N\YKD$FO"319Z<8NX=$?NUC*JC-Yr2H7F/

@5$#

�-��������������������

"k?$WU-=NfK"k*V8'/HHLN=NfK"k*V8'/HH

NVNX8rjA9k3H,G-^9#18?$WU-=NfK"k*V8'

/HVNX8rjA9k3HbG-^9#?H(P"tgH$&$s9?s9

,~CF$k?$WU-=rjA7F"kH7^9# Employee =NfGtg

Vfr]i9kNGOJ/" Employee =N Dept sNfK" BusinessUnit

=NfN 1 DNtgrX9@}]$s?<r~lk3H,G-^9#3liN

]$s?<N3Hr2H H$$^9#3lO 318Z<8N^9 G^r5lF$

^9#
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EW: 2HN!=O"2H)sN!=HO[Jj^9#8_7J$tgr2H

9k3H,G-kNG9#tgH>HwHNVN]4-r]}9kN,EWG

"klgO"3li 2 DN=NVK2H)srjA7F/@5$#2HNB]

N!=O"#tN=NVNX8rJS2<H9kHqrn.G-kh&K9k

3HG9#Hq,T&3HO"X8rU2H7F"]$s?<KhCFX7(

5lF$k*V8'/Hr$s9?s9=9k3HG9#3N"/7gsrB

T9kNKHQ9ki;RN3HrU2H i;RH$$" -> G=7^9#

?H(P"Employee =KP9k!NHqGO"U2Hi;R,HQ5lF$

F" Dept s+i BusinessUnit =XQ9r?Ikh& DB2 KA(F$^

9#U2Hi;RO"Name sNMra7^9#

SELECT Name, Salary, Dept->Name
FROM Employee;

?$WU-=KP9kHqNn.}!N\YKD$FO" 333Z<8NX?$

WU-=NHqYr2H7F/@5$#

������������

*V8'/HrsK]I9k3HO" DB2 NH_~_G<?&?$WGO0

4KbGk=9k3H,G-J$"S8M9&*V8'/HKD$FNU!/

HrbGk=9k,W,"klgKr)A^9#D^j"S8M9&*V8'

/H (>Hw"tgJI) r?$WU-=K]I9klgGb"3liN*V

8'/HO"=$?rHQ9lPg}*KbGk=G-k0-b}CF$kl

g,"kH$&3HG9#

^ 9. Employee_t +i BusinessUnit_t KP9k=$?2H
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?H(P""Wj1<7gs,";jNCjNt,K"/;99k,W,"k

H7^9#;jr=$=5lF$J$8z9Hjs0H7F]I9kNGOJ

/" ^10 K(5lF$kh&K=$=5l?*V8'/HH7F]I9k3

H,G-^9#

5iK";jN?$W,XrjA7F"5^6^JqGHQ5lF$k;jN

5^6^JA0rbGk=9k3H,G-^9#?H(P"9XVf,^^l

F$k"aj+N;j?$WH"hh0-,,WJVi8kN;j?$WN>

}r^a?$H7^9# Address_t ?$W,XO"339Z<8NX=$?$s

9?s9NsXN^~YGjA5lF$^9#

*V8'/H,sNMH7F]I5lF$klgO"=NTNfK]I5lF

$k*V8'/HNh&K"0-r0t*K==9k3HOG-^;s#3N

lg"0-r`n9k?aNa=CIrHQ9k,W,"j^9# DB2 O"

0-ra9?aN observer a=CIH"0-rQ99k?aN mutator a=

CIN>}r8.7^9#!NcGO";jrQ99k?aK 1 DN observer

a=CIH" Number 0-QH Street 0-QN 2 DN mutator a=CIr

HQ7F$^9#

UPDATE Employee
SET Address=Address..Number('4869')..Street('Appletree')
WHERE Name='Franky'
AND Address..State='CA';

e-NcGO"UPDATE 9F<HasHN SET 8aO"?$W Address_t

N$s9?s9N0-r979k?aK" Number *hS Street mutator a

=CIrFSP7F$^9# WHERE 8aO"Name sN1l-fSH"

Address sN State observer a=CIrFSP91l-fSH$& 2 DNR

tKhCF" UPDATE 9F<HasHN`nr)s7F$^9#

	������!�


eQ- ?$WU-=K SELECT"UPDATE"^?O DELETE 9F<HasH

Person

Address (Address_t)Age (INT)Name (VARCHAR)

Street Number City State

^ 10. =$?H7FN Address 0-
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,,Q5lkH"Xj5l?=H=N9YFN{=KP7F`n,To

l^9#?H(P"Person_t +i?$WU-=rn.7F=N=N9

YFNTr*r9kH""Wj1<7gsO Person ?$WN$s9?

s9@1GJ/" Employee 5V?$WH=N>N5V?$WN$s9

?s9KD$FN Person psbu1hj^9#eQ-NC-O"5V

?$W+in.5lk{=Kb,Q5l^9#?H(P"Employee {

=N SELECT"UPDATE"*hS DELETE 9F<HasHO"

Employee_t ?$WH=N5V?$WN>}K,Q5l^9#

1MK"Address_t ?$WrHQ7FjA5lF$ksKO""aj+

0N;j^?OVi8k0N;jN$s9?s9r~lk3H,G-^

9#

3lKP7F INSERT `nO" INSERT 9F<HasHGXj5lF

$k=@1K,Q5l^9# Employee =K^~rT&H" Person =

,XK Employee_t *V8'/H,n.5l^9#

=$?rQia<?<H7FXtKO9lg"^?O=$?rXt+i

NkLH7FO9lgKb"5V?$WN$s9?s9reQ9k3H

,G-^9#9+i<Xt, Address_t H$&?$WNQia<?<

r}CF$klgO" Address_t N$s9?s9GOJ/"5V?$

WNbN 1 D (US_addr_t JI) N$s9?s9rO93H,G-^

9#=XtO"=$?Nsra93HOG-^;s#

s^?O=,""k?$WGjA5lF$Fb"=3K>N?$WN$

s9?s9,~CF$klg,"kNG"jAKHQ5lk?$WHB

T~KB]Ka5lk$s9?s9N?$WHrhL9kN,EWJl

g,"j^9#s"T"^?OXtQia<?<NfN=$?NjAN

3HrE*?$W H$$^9#=$?$s9?s9NB]N?$WN

3Hr0*?$W H$$^9#0*?$WKD$FNpsru1hk

?aK""Wj1<7gsO 334Z<8NX?$WKX"7?=N>N

H_~_XtYGb@5lF$k TYPE_NAME" TYPE_SCHEMA"

*hS TYPE_ID H_~_XtrHQ7^9#

$s9?s98.ND]

?$WO"INSTANTIABLE ^?O NOT INSTANTIABLE H7FjA9

k3HbG-^9#GU)kHGO"?$WO$s9?s98.D=H

JCF$^9#3lO*V8'/HN$s9?s9,8.D=G"kH

$&U#G9#l}"s$s9?s98.D=?$WO"?$W,XK

*$F5iK5NK9k>ON"kbGkH7FNrdrL?7^9#

?H(P"NOT INSTANTIABLE 8arHQ7F Person_t rjA9

klgO"M*N$s9?s9rG<?Y<9K]I9k3HOG-^

;s7" Person_t rHQ7F=^?Ok@rn.9k3HbG-^;
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s#]IG-kNO Employee_t ^?O+/T,jA9k Person_t N

=N>N5V?$WN$s9?s9@1G9#

�-������	�����

�-�������

?$WU-=O"CREATE TYPE 9F<HasHrHQ7FC-,jA5lF

$k*V8'/HN$s9?s9rB]K]I9kNKHQ5l^9#QA7

? CREATE TABLE 9F<HasHrHQ7F"?$WU-=rn.9k3

H,G-^9#=$?N,XrpK7??$WU-=N,Xrn.9k3Hb

G-^9#5V?$WN$s9?s9rG<?Y<9=K]I9kKO"P~

9k=,Xrn.9k,W,"j^9#

!NcO"318Z<8N^9 K(5lF$k?$W,XKpE/=,XNn.}

!r(7F$^9#

BusinessUnit ?$WU-=rn.9k SQL O"!NH*jG9#

CREATE TABLE BusinessUnit OF BusinessUnit_t
(REF IS Oid USER GENERATED);

Person =,XK=rn.9k SQL O"!NH*jG9#

CREATE TABLE Person OF Person_t
(REF IS Oid USER GENERATED);

CREATE TABLE Employee OF Employee_t UNDER Person
INHERIT SELECT PRIVILEGES
(SerialNum WITH OPTIONS NOT NULL,
Dept WITH OPTIONS SCOPE BusinessUnit );

CREATE TABLE Student OF Student_t UNDER Person
INHERIT SELECT PRIVILEGES;

CREATE TABLE Manager OF Manager_t UNDER Employee
INHERIT SELECT PRIVILEGES;

CREATE TABLE Architect OF Architect_t UNDER Employee
INHERIT SELECT PRIVILEGES;

���-����

0RNcGGiKn.5lk?$WU-=O"BusinessUnit G9#3N=O"

BusinessUnit_t N?$WH7FjA5lF$kNG"3N?$WN$s9?s

9r]}9k3HKJj^9#3N=O"=$? BusinessUnit_t N=l>l

N0-KP~9ksH"*V8'/H1LRs H$& 1 DNICNsr}D

h&KJkH$&3HG9#
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����������	�

?$WU-=KO>N*V8'/H,2HG-k*V8'/H,~CF$kN

G"9YFN?$WU-=NGiNsO*V8'/H1LR sKJCF$^

9#3NcGO"*V8'/H1LRsN?$WO REF(BusinessUnit_t) G

9# REF IS ... USER GENERATED 8arHQ7F"*V8'/H1LRs

K>0rU1k3H,G-^9#3NcGO"Oid H$&>0,U1ilF$

^9# REF IS 8aN USER GENERATED t,O"7?K^~5lk9YF

NTN*V8'/H1LRsNi|Mr?(k,W,"k3Hr(7F$^

9#*V8'/H1LRN^~eO"*V8'/H1LRNMr979k3H

OG-^;s#*V8'/H1LRr+0*K8.9kh& DB2 r=.9k

}!N\YKD$FO" 338Z<8NX79F`8.*V8'/H1LRNj

AYr2H7F/@5$#

�
������
�

Person ?$WU-=N?$WO Person_t G9#>HwH8LN5V?$WN

$s9?s9r]I9kKO" Person =N{=G"k Employee H Student

rn.9k,W,"j^9# Employee_t N 2 DNICN5V?$WKb=,

,WG9#3liN{=N>0O"Manager H Architect KJj^9#5V?

$W,9<Q<?$WN0-rQ59kNH1MK"{=b*V8'/H1L

Rsr^a?9<Q<=NsrQ57^9#

m: {=O9<Q<=H189-<^Kos7F$J1lPJj^;s#

7?,CF"Employee {=NfNTNsO" Oid"Name"Age"Address"

SerialNum"Salary"*hS Dept NgW 7 DKJj^9#

9<Q<=KP7FnQ9k SELECT"UPDATE"^?O DELETE 9F<H

asHO"9YFN{=KP7Fb+0*KnQ7^9#?H(P"Employee

KP9k UPDATE 9F<HasHO" Employee"Manager"*hS

Architect =NfNTKFAr?(^9," Manager =KP9k UPDATE 9

F<HasHO" Manager T@1K7+FAr?(^;s#

SELECT"INSERT"^?O DELETE 9F<HasHN"/7gsrCjN=

K)B9klgO" 335Z<8NXONLY rHQ7FCjN?$WN*V8'

/Hra9YGb@5lF$k ONLY *W7gsrHQ7^9#

SELECT ���		���$����%���

CREATE TABLE 9F<HasHN INHERIT SELECT PRIVILEGES 8aO"

Employee JINkL{=," Person JIN9<Q<= (kL=O UNDER

8arHQ7F33+in.5lk) H18f<6<*hS0k<WKhC

F"GiO"/;9D=G"k3HrXj7F$^9#9<Q<=KP7F=
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_ SELECT C"r]}7F$kf<6<^?O0k<WKO"77/n.5

l?{=KP9k SELECT C",x?5l^9#{=Nn.T,"SELECT

C"Nx?TKJj^9#{=KP9k DELETE d UPDATE JINC"r

Xj9kKO"5,=KP9kC"rXj9kNKHQ9kNH18@(*

GRANT ^?O REVOKE 9F<HasHr/T9k,W,"j^9#

INHERIT SELECT PRIVILEGES N\YKD$FO" SQL rbq r2H7F

/@5$#

C"O"=,XN9YFNlYkGL9Kx?7?jhjC7?j9k3H,

G-^9#{=rn.9klgO"=N{=KP9kQ55l? SELECT C

"rhjC93HbG-^9#Q55l? SELECT C"r{=+ihjC9

H"9<Q<=KP9k SELECT C"r}Df<6<O"{=@1K=(5

lksr+k3H,G-J/Jj^9#Q55l? SELECT C"r{=+i

hjC9H"9<Q<=KP9k SELECT C"7+}CF$J$f<6<

O"{=NTN9<Q<=Ns@1r+k3H,G-^9#{=KP9k,W

JC"r]}7F$kf<6<,>\`nG-kNO"{=@1G9#7?,

CF"f<6<,{=NI}TN^?r*rG-J$h&K9kKO"=N{

=KP9k SELECT C"rhjC7F"3Nps,,WJf<6<@1K

SELECT C"rx?9kh&K7^9#

���������

WITH OPTIONS 8arHQ9kH"?$WU-=NfND9NsK,Q5l

k*W7gsrjA9k3H,G-^9# WITH OPTIONS NA0O!NH*

jG9#

column-name WITH OPTIONS column-options

column-name O CREATE TABLE ^?O ALTER TABLE 9F<HasHNf

NsN>0r=7" column-options OsKjA5lF$k*W7gsr=7F

$^9#

?H(P"f<6<, SerialNum sKLkr^~G-J$h&K9kKO"!

Nh&K7F NOT NULL s*W7gsrXj7^9#

(SerialNum WITH OPTIONS NOT NULL)

����	�	����

WITH OPTIONS NLNHQ!O"sNzOOOrXj9kH$&}!G9#

?H(P"Employee =H=N{=NfGO"

Dept WITH OPTIONS SCOPE BusinessUnit
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H$&8aO"3N=H=N{=N Dept sNzOOO ," BusinessUnit G

"kHk@7F$^9#3lO"Employee =N3NsNfN2HMO"

BusinessUnit =NfN*V8'/Hr2H9k3HKJCF$kH$&3HG

9#

?H(P"Employee =KP9k!NHqGO"U2Hi;R,HQ5lF$

F" Dept s+i BusinessUnit =XQ9r?Ikh& DB2 KA(F$^

9#U2Hi;RO"Name sNMra7^9#

SELECT Name, Salary, Dept->Name
FROM Employee;

2H*hS2HNzOOONXjN\YKD$FO"326Z<8NX2H?$W

NHQYr2H7F/@5$#

�-��������

0RNcG=$?rn.7?e"^?P~9k=H{=rn.7?eNG<?

Y<9N=$O" ^11 Nh&KJj^9#

,Xr_j9lP"INSERT 9F<HasHrLoI*jKHQ7F=KG<

?r^~9k3H,G-^9##lNjc@O"*V8'/H1LRsKG<

?r,:^~7J1lPJiJ$3H"^?=l>lN=^?O{=NfN*

V8'/HNICN0-K$UGG<?r^~9k3HG9#*V8'/H1

LRsN?$WO REF (g8zG~O5lk) G"kNG"=$?rn.7?

~K79F`KhCF8.5l? cast XtrHQ7F"f<6<s!N*V8

'/H1LRNMr-c9H9k,W,"j^9#

Person
(Oid, Name, Age, Address)

Student
(..., SerialNum, GPA)

Manager
(..., Bonus)

Architect
(..., StockOption)

BusinessUnit
(Oid, Name, Headcount)

Employee
(..., SerialNum, Salary, Dept)

^ 11. ?$WU-=N,X
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INSERT INTO BusinessUnit (Oid, Name, Headcount)
VALUES(BusinessUnit_t(1), 'Toy', 15);

INSERT INTO BusinessUnit (Oid, Name, Headcount)
VALUES(BusinessUnit_t(2), 'shoe', 10);

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('a'), 'Andrew', 20);

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('b'), 'Bob', 30);

INSERT INTO Person (Oid, Name, Age)
VALUES(Person_t('c'), 'Cathy', 25);

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('d'), 'Dennis', 26, 105, 30000, BusinessUnit_t(1));

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('e'), 'Eva', 31, 83, 45000, BusinessUnit_t(2));

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('f'), 'Franky', 28, 214, 39000, BusinessUnit_t(2));

INSERT INTO Student (Oid, Name, Age, SerialNum, GPA)
VALUES(Student_t('g'), 'Gordon', 19, ‘10245’, 4.7);

INSERT INTO Student (Oid, Name, Age, SerialNum, GPA)
VALUES(Student_t('h'), 'Helen', 20, ‘10357’, 3.5);

INSERT INTO Manager (Oid, Name, Age, SerialNum, Salary, Dept, Bonus)
VALUES(Manager_t('i'), 'Iris', 35, 251, 55000, BusinessUnit_t(1), 12000);

INSERT INTO Manager (Oid, Name, Age, SerialNum, Salary, Dept,
Bonus)

VALUES(Manager_t('j'), 'Christina', 10, 317, 85000, BusinessUnit_t(1),
25000);

INSERT INTO Manager (Oid, Name, Age, SerialNum, Salary, Dept, Bonus)
VALUES(Manager_t('k'), 'Ken', 55, 482, 105000, BusinessUnit_t(2), 48000);

INSERT INTO Architect (Oid, Name, Age, SerialNum, Salary, Dept, StockOption)
VALUES(Architect_t('l'), 'Leo', 35, 661, 92000, BusinessUnit_t(2), 20000);

0RNcGO";jO^~5lF$^;s#sK=$?r^~9k}!N\Y

KD$FO" 341Z<8NX=$?M,~CF$kTN^~Yr2H7F/@

5$#

?$WU-=KTr^~9k~O"^~5l?=l>lNTNGiNMO"=

K^~5lkG<?N*V8'/H1LRKJCF$J1lPJj^;s#^

?"s?$WU-=NlgH1MK" NOT NULL H7FjA5lF$k9Y

FNsKG<?r~lJ1lPJj^;s#GeK"2HM,Xj5lF$k
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U5o7$?$WN0G"lPIlGb"2H0-ri|=9kNKHQ9k

3H,G-k@KmU7F/@5$#0RNcGO">HwN Dept 2HO"

U5o7/?$W&-c9H5l?jtH7FN~OG9#7+7"!NcG

(5lF$kh&K"{HqrHQ7F2Hr~j9k3HbG-^9#

INSERT INTO Architect (Oid, Name, Age, SerialNum, Salary, Dept, StockOption)
VALUES(Architect_t('m'), 'Brian', 7, 882, 112000,
(SELECT Oid FROM BusinessUnit WHERE name = 'Toy'), 30000);

���-����

=l>lN=$?KD$F"DB2 OP~9k2H?$Wr5]<H7F$^

9#?H(P"Person_t ?$Wrn.9kH" DB2 O REF(Person_t) H$&

?$Wr+0*Kn.7^9# REF(Person_t) ?$WN=(?$W (*hS

Person_t N9YFN5V?$WN REF ?$W)O"GU)kHG VARCHAR

(16) FOR BIT DATA KJCF$^9," CREATE TYPE 9F<HasHK

REF USING 8arHQ7F"LN=(?$Wr*r9k3H,G-^9#3

N2H?$WO"=$?N$s9?s9r]I9k?aKn.9k?$WU-

=N*V8'/H1LRsNpWHJj^9#?H(P"2H?$WNGU)

kHN=(?$WrHQ7F"k<H&?$W People_t rn.9klgO"

X"7? People =N*V8'/H1LRsO" VARCHAR(16) FOR BIT

DATA KpE$?bNKJj^9#

���-����

2H?$WOg8zG~O7^9#2HrjtHfS9kKO"jtrU5o

7$2H?$WK-c9H7F+i"^?O2H?$Wrp\?$WK-c9

H7F+ifSrT$^9#CjN?$W,XbN2HO"9YF182H=

(?$WKJj^9#3Nh&KJCF$kNG"S H T ,&LN9<Q<?

$Wr}CF$lP" REF(S) H REF(T) rfS9k3H,G-^9#*V8

'/H1LRs,G-GJ1lPJiJ$NO 1 DN=,Xb@1JNG"=

l>l[JkTr2H7F$kH7Fb""k=,XbN REF(T) NM,"L

N=,XbN REF(T) NMHy7$3Hb"j@^9#

,��!��	���������������

CREATE TABLE N WITH OPTIONS 8arHQ9kH""k=NsH"18

=^?OLN=N*V8'/HHNVK8_9kX8rjA9k3H,G-^

9#?H(P"BusinessUnit H Person =,XGO"=l>lN>HwNtg

O"327Z<8N^12 K(5lF$kh&K"B]KO BusinessUnit =N*

V8'/HXN2HKJCF$^9#CjN2HsN8h*V8'/HrjA

9kKO" WITH OPTIONS 8aG SCOPE -<o<IrHQ7^9#
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�����: 1lN?$WU-=NfN*V8'/HXNzOOO,Xj5

l?2HrjA9k3HbG-^9#!NcN9F<HasHO"tJQK 1

DN?$WU-=H=$HRQK 1 DN?$WU-=rn.7^9#2H?$

WjAr(9?aK"3N5sWkKO2H?$Wrn.9kNKHQ5lk

9F<HasHb^^lF$^9#

CREATE TYPE Company_t AS
(name VARCHAR(30),
location VARCHAR(30))
MODE DB2SQL ;

CREATE TYPE Part_t AS
(Descript VARCHAR(20),
Supplied_by REF(Company_t),
Used_in REF(part_t))
MODE DB2SQL;

CREATE TABLE Suppliers OF Company_t
(REF IS suppno USER GENERATED);

CREATE TABLE Parts OF Part_t
(REF IS Partno USER GENERATED,
Supplied_by WITH OPTIONS SCOPE Suppliers,
Used_in WITH OPTIONS SCOPE Parts);

^ 12. Dept 0-O BusinessUnit *V8'/Hr2H7F$k
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zOOO,Xj5l?2HrHQ7J$lgO"0tkg^?OjX{HqH

7Fn.9k,WN"kHqr"zOOO,Xj5l?2HrHQ7Fn.9

k3H,G-^9#\YKD$FO"333Z<8NX2HrU2H9kHqYr

2H7F/@5$#

����	�	�&
��������	

zOOO,Xj5l?2HO=NfN*V8'/HVNX8rjA7^9,"

3lO2H]4X8HO[Jj^9#zOOOO"?<2CH=KD$FNp

srs!9kK9.^;s#3NpsO"=N?<2CH=N*V8'/Hr

U2H9k~KHQ5l^9#zOOO,Xj5l?2HGO">N=KM,

8_7F$J1lPJiJ$H$&3HO"j^;s#?H(P"Employee =

NfN Dept sO" BusinessUnit =NfK8_7F$J$ BusinessUnit *

V8'/H1LRsr2H9k3H,G-^9#3liNX8K*$F*V8

'/Hr,:8_5;kh&K9kKO"=NVK2H)srIC9k,W,

"j^9#\YKD$FO"338Z<8NX*V8'/H1LRsKP9k)s

Nn.Yr2H7F/@5$#

^ 13. +J2HNzOOONc
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�-��������

CREATE VIEW 9F<HasHrHQ7F"?$WU-k@rn.9k3H,

G-^9#?H(P"?$WU- BusinessUnit =Nk@rn.9kKO",

ZJ0-r}D=$?rjA7F+i"=N=$?rHQ7F?$WU-k@

rn.9k3H,G-^9#

CREATE TYPE VBusinessUnit_t AS (Name VARCHAR(20))
MODE DB2SQL;

CREATE VIEW VBusinessUnit OF VBusinessUnit_t MODE DB2SQL
(REF IS VObjectID USER GENERATED)
AS SELECT VBusinessUnit_t(VARCHAR(Oid)), Name FROM BusinessUnit;

CREATE VIEW 9F<HasHN OF 8aO"X(5l?=$?N0-rk

@NsNpCH9kh& DB2 KA(^9#3NcGO"DB2 O

VBusinessUnit_t =$?rk@NsNpCH7^9#

k@N VObjectID sN?$WO"REF(VBusinessUnit_t) G9#?$W

REF(BusinessUnit_t) +i REF(VBusinessUnit_t) K-c9H9k3HOG-J$

NG"GiK= BusinessUnit N Oid sNMrG<?&?$W VARCHAR K

-c9H7F+i"G<?&?$W VARCHAR +iG<?&?$W

REF(VBusinessUnit_t) K-c9H9k,W,"j^9#

MODE DB2SQL 8aO"?$WU-k@Nb<IrXj7^9#=_5]<

H5lF$kb<IO3Nb<I@1G9#

REF IS... 8aO"?$WU- CREATE TABLE 9F<HasHN REF IS...8

aH18G9#3lO"k@NGiNsG"kk@N*V8'/H1LRsN

>0 (3NcGO VObjectID) rXj7^9#k<H&?$WeG?$WU-

k@rn.9klgO"k@N*V8'/H1LRsrXj9k,W,"j^

9#5V?$WeG?$WU-k@rn.9klgO"k@O*V8'/H1

LRsrQ57^9#

USER GENERATED 8aO"f<6<,TN^~~K*V8'/H1LRsN

i|Mrs!9k,W,"k3HrXj7^9#i|Mr^~7?eO"*V

8'/H1LRsr979k3HOG-^;s#

-<o<I AS NemK"kk@N\N O"k@NbFrhj9k SELECT

9F<HasHG9#3N SELECT 9F<HasH,a9s?$WO"i|

*V8'/H1LRsr^`?$WU-k@Ns?$WH_9-r]CF$k

,W,"j^9#
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?$WU-k@,XNn.r(9?aK"!NcO"$/D+N!)G<?,

J,5l?"^?v0K 321Z<8NX?$WU-=Nn.YGn.7?

Person =,XN?$WhL,|n5l?k@,XrjA7^9#

CREATE TYPE VPerson_t AS (Name VARCHAR(20))
MODE DB2SQL;

CREATE TYPE VEmployee_t UNDER VPerson_t
AS (Salary INT, Dept REF(VBusinessUnit_t))
MODE DB2SQL;

CREATE VIEW VPerson OF VPerson_t MODE DB2SQL
(REF IS VObjectID USER GENERATED)
AS SELECT VPerson_t (VARCHAR(Oid)), Name FROM ONLY(Person);

CREATE VIEW VEmployee OF VEmployee_t MODE DB2SQL
UNDER VPerson INHERIT SELECT PRIVILEGES
(Dept WITH OPTIONS SCOPE VBusinessUnit)
AS SELECT VEmployee_t(VARCHAR(Oid)), Name, Salary,

VBusinessUnit_t(VARCHAR(Dept))
FROM Employee;

2 DN CREATE TYPE 9F<HasHO"3NcN*V8'/Hk@,Xr

n.9kNK,WJ=$?rn.7^9#

e-NGiN?$WU- CREATE VIEW 9F<HasHO",XNk<Hk

@ VPerson rn.7" VBusinessUnit k@jAHsoKh/w?bNHJC

F$^9# Person =Nf ({=NfGOJ$) N Person =,XNfNT@

1," VPerson k@KH_~^lkh&K9k?aK" ONLY(Person) ,HQ

5lF$k@,[JCF$^9#3lKhCF"VPerson NfN Oid MO"

VEmployee NfN Oid MHfS7FlU*KJj^9# 2 V\N CREATE

VIEW 9F<HasHO"k@ VPerson N<K{k@ VEmployee rn.7^

9# CREATE TABLE...UNDER 9F<HasHN UNDER 8aNlgH1M

K" UNDER 8aOk@,Xr_j7^9#9<Q<k@H7F"189-<

^NfK{k@rn.9k,W,"j^9#?$WU-=H1MK"{k@O

9<Q<k@+isrQ57^9# VEmployee k@NfNTO"s VObjectID

H Name r VPerson +iQ57F$F" VEmployee_t HX"7?ICNs

Salary H Dept r}CF$^9#

CREATE VIEW 9F<HasHr/T9k~N INHERIT SELECT

PRIVILEGES 8aNzLO"?$WU- CREATE TABLE 9F<HasHr

/T9k~H18G9# INHERIT SELECT PRIVILEGES 8aN\YKD$F

O" 322Z<8NXSELECT C"OQ55l?bNG"k3HN=(Yr2H

7F/@5$#?$WU-k@jANfN WITH OPTIONS 8aNzLb"?

$WU-=jANfN WITH OPTIONS 8aNzLH18G9# WITH

OPTIONS 8arXj9kH"SCOPE JINs*W7gsrXj9k3H,G
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-^9# READ ONLY 8aO"9<Q<k@sr/)*KI_hjlQH7

F^</9kNG"3lJ_N{k@jAO"I_hjlQHJCF$k18

sN0rXjG-^9#

k@K VEmployee k@N Dept sNh&J2Hs,"klgO"2Hsr

SQL U2H`nGHQ9kKO"2HsKzOOOrX"U1k,W,"j^

9#k@N2HsKzOOOrXj7J$G"pC=^?Ok@sKzOOO

rXj7F"klgO"pCsNzOOO,k@N2HsKO5l^9#

WITH OPTIONS 8arHQ7F"k@N2HsK@(*KzOOOrdjv

Fk3H,G-^9#0RNcGO"VEmployee k@N Dept sO"

VBusinessUnit k@rzOOOH7Fu1hj^9#pC=^?Ok@sKz

OOO,Xj5lF$J$lgG"k@jAG@(*KzOOO,djvFi

lF$J$lg"^?O ALTER VIEW 9F<HasHrHQ7FzOOO,

djvFilF$klgO"2HsKOzOOO,Xj5l^;s#

SQL rbq KO"?$WU-k@NHqKP9k)BKX"7?$/D+N

EWJ,',b@5lF$kNG"?$WU-k@rn.7FHQ9k0Km

U</IsG/@5$#

��$����-� (UDT) ����-���*4�����

DROP 9F<HasHrHQ7F"f<6<jA?$W^?O?$W&^CT

s0r|n9k3H,G-^9#?$W&^CTs0N\YKD$FO"620Z

<8NXG<?&?$W&^CTs0Nh}Yr2H7F/@5$#!Nlg

KO UDT r|n9k3HOG-^;s#

v {8N=^?Ok@NsjAGHQ5lF$klg#

v {8N?$WU-=^?O?$WU-k@ (=$?) N?$WH7FHQ5

lF$klg#

v LN=$?N9<Q<?$WH7FHQ5lF$klg#

GU)kHN?$W&^CTs0r|n9k3HOG-^;s#LN?$W&

^CTs0rn.7Feq-9k3H7+G-J$NG9#

G<?Y<9&^M<8c<O"3N UDT K>09k9YFNf<6<jA

Xt (UDF) r|n7h&H7^9#k@"Hj,<"=!:)s"^?OL

N UDF ,>07F$k UDF r|n9k3HOG-^;s# DB2 ,>0

UDF r|nG-J$lgO"DB2 O UDT r|n7^;s# UDT r|n9

kH"=lrHQ7F$?QC1<8^?O-cC7e5l?0* SQL 9Y

F,5zKJj^9#
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"k UDT N?aN transform rn.7F"klgG"=N UDT r|n7h

&H9klgO"X"7? transform r|n9k3HrM87F/@5$#

transform r|n9kKO"DROP TRANSFORM 9F<HasHr/T7^

9# DROP TRANSFORM 9F<HasHN04J=8KD$FO" SQL r

bq r2H7F/@5$#|nG-kNOf<6<jANQAN@1G9#H

_~_ transform ^?O=lKX"7?0k<WjAr|n9k3HOG-^

;s#

����������

ALTER VIEW 9F<HasHO"zOOOrIC9kh&2H?$Wsr9

79k3HKhCF"{8Nk@rQ97^9#k@KP7F3lJ0NQ9

rT&KO"k@r|n7F+iFn.9k,W,"j^9#

k@r979k]KO"zOOO,^@jA5lF$J${8N2H?$Ws

KzOOOrIC9k,W,"j^9#5iK"=N2H?$WO9<Q<k

@+iQ55l?bNG"CFOJj^;s#

ALTER VIEW 9F<HasHNs>NG<?&?$WO" REF (?$WU-

=>^?O?$WU-k@>N?$W) GJ1lPJj^;s#

ALTER VIEW 9F<HasHN\YKD$FO" SQL rbq r2H7F/

@5$#

EMP_VIEW N|n}!NcO!NH*jG9#

DROP VIEW EMP_VIEW;

|n5l?k@K>09k9YFNk@O"n0T=KJj^9#n0T=k

@N\YKD$FO" I}Njz- NXn0T=k@Ns|Y;/7gsr

2H7F/@5$#

=dwzJIN>NG<?Y<9&*V8'/HO"QC1<8d-cC7e

5l?0*9F<HasH,5zH7F^</5lF$klgGb"FAru

1k3HO"j^;s#\YKD$FO" I}Njz- NX9F<HasH

N>0X8Y;/7gsr2H7F/@5$#

=,XNlgH1MK"!NcNh&K,XNk<Hk@rXj7F" 1 DN

9F<HasHNfNk@,X4Nr|n9k3H,G-^9#

DROP VIEW HIERARCHY VPerson;

k@N|nHn.N\YKD$FO" SQL rbq r2H7F/@5$#
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�-�������

,WJ SELECT "Br}CF$klgO"s?$WU-=rHq9kNH1

8}!G"?$WU-=rHq9k3H,G-^9#HqO"SELECT *hS

=N9YFN{=N?<2CHN$~T+i"Wa7?sra7^9#?H(

P"Person =,XNfNG<?KP9k!NHqO"9YFNM*N>0H/

p (D^j"Person =H=N{=N9YFNT) ra7^9#sN 1 D,=

$?sG"klgN"1MNHqNn.}!N\YKD$FO" 343Z<8N

X=$?MN!wHQ9Yr2H7F/@5$#

SELECT Name, Age
FROM Person;

3NHqNkLO"!Nh&KJj^9#

NAME AGE
-------------------- -----------
Andrew 29
Bob 30
Cathy 25
Dennis 26
Eva 31
Franky 28
Gordon 19
Helen 20
Iris 35
Christina 10
Ken 55
Leo 35
Brian 7
Susan 39

����������

zOOO,Xj5l?2H,"klgO"U2H`n rHQ7F"U2H`n

rHQ7J1lP0tkg^?OjX{Hq,,WHJkHqr/TG-^

9# BusinessUnit =KzOOO,Xj5lF$k" Employee =*hS

Employee =N{=N Dept 0-KD$FM87F_^7g&#!NcO"G<

?Y<9bN9YFN>HwN>0"k?"*hStg>"^?OLkMrH

QG-kH3mGOLkMra7^9#3NHqO"Employee =*hS

Employee N{=NfN9YFNTNMra9H$&3HG9#jX{Hq^?

O0tkgrHQ7F"1MNHqrn.9k3H,G-^9#7+7"U2

Hi;R (->) rHQ7F" Employee =*hS{=NfN2Hs+i

BusinessUnit =XQ9rOCF" BusinessUnit =N Name s+ikLra9

},J1G9#

1cJU2H`nNA0O"!NH*jG9#

�������	
���� -> ����������������

h12O #g*V8'/HNh}: f<6<jAN=$? 333



!NcO"BusinessUnit =+i Name srM@9k?aK"U2Hi;RrH

Q7F$^9#

SELECT Name, Salary, Dept->Name
FROM Employee

3NHqNkLO"!Nh&KJj^9#

NAME SALARY NAME
-------------------- ----------- --------------------
Dennis 30000 Toy
Eva 45000 Shoe
Franky 39000 Shoe
Iris 55000 Toy
Christina 85000 Toy
Ken 105000 Shoe
Leo 92000 Shoe
Brian 112000 Toy
Susan 37000.48 ---

+J2H7F$k2HrU2H9k3HbG-^9# 328Z<8N^13 NtJ

=KD$FM87F_^7g&#!NHqO"tJN=$HRNHQUjrX

j7F"cK>\HQ5lF$ktJrj9H7^9#

SELECT P.Descript, P.Supplied_by ->Location
FROM Parts P
WHERE P.Used_in -> Descript='Wing';

DEREF ������

DEREF H_~_XtrHQ7F"=$=5l?*V8'/H4Nr 1 DNM

H7FM@9k?aK"2HrU2H9k3HbG-^9# DEREF N1cJ

A0O"!NH*jG9#

DEREF (�������	
����)

Lo DEREF O"TYPE_NAME JIN>NH_~_XtN3sF-9HNf

GHQ5lk+""Wj1<7gsKkSU1k?aK=$=5l?*V8'

/H4NrM@9k?aKHQ5l^9#

�-����������������

DEREF XtO"TYPE_NAME"TYPE_ID"^?O TYPE_SCHEMA H_~_

XtNltH7F"FSP5lk3H,h/"j^9#3liNXtN\*

O"0N0*?$WN>0"bt ID"*hS9-<^>ra93HG9#?H

(P"!NcO" Responsible H$&0-r}D Project ?$WU-=rn

.7^9#

CREATE TYPE Project_t
AS (Projid INT, Responsible REF(Employee_t))
MODE DB2SQL;
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CREATE TABLE Project
OF Project_t (REF IS Oid USER GENERATED,
Responsible WITH OPTIONS SCOPE Employee);

Responsible 0-O" Employee =XN2HH7FjA5lF$kNG"I}

T"_WT"*hS>HwN$s9?s9r2HG-^9#"Wj1<7gs

,9YFNTN0*?$WN>0rNk,W,"klgO"!Nh&JHqr

HQ7^9#

SELECT Projid, Responsible->Name,
TYPE_NAME(DEREF(Responsible))
FROM PROJECT;

0RNcO"Employee =N Name NMra9?aKU2Hi;RrHQ7"

Employee_t H$&$s9?s9N0*?$Wra9?aK DEREF XtrF

SP7F$^9#

3N;/7gsGb@7?H_~_XtN\YKD$FO" SQL rbq r2

H7F/@5$#

vDWo: DEREF XtrHQ9kKO"=,XN2Hht,K"k9YFN=

*hS{=KP9k SELECT "B,J1lPJj^;s#?H(Pe-NH

qGO"Employee"Manager"*hS Architect ?$WU-=KP9k

SELECT C",,WG9#

���!������

ONLY ���������-�����������

5V?$WN*V8'/HGOJ/CjN?$WN*V8'/H@1ra9H

qrT&KO" ONLY -<o<IrHQ7^9#?H(P"!NHqO"_

WTGbI}TGbJ$>HwN>0@1ra7^9#

SELECT Name
FROM ONLY(Employee);

0RNHqO"!NkLra7^9#

NAME
--------------------
Dennis
Eva
Franky
Susan

G<?N!)]nrN]9k?aK" ONLY rHQ9k~KO"Employee N

9YFN{=KP9k SELECT C",,WG9#
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UPDATE ^?O DELETE 9F<HasHN`nrXj5l?=@1GT(k

h&K9k?aK" ONLY 8arHQ9k3HbG-^9#D^j"ONLY

8aO"Xj5l?=N{=GO`n,TolJ$h&K9kNG9#

�-�������������-�����

SQL 9F<HasHKhCFa5lk^?OFAru1kTrhjFQ*K)

B9k}!H7F"?$WRtrHQ9k}!,"j^9#?$WRtrHQ

9lP"0N0*?$WrXj5l??$W (1 D^?O#t) HfS9k3

H,G-^9#?$WRtN1cJP<8gsO"!NH*jG9#

<expression> IS OF (<type_name>[, ...])

33G"expression O=$?N$s9?s9ra9 SQL 0r=7" type_name

O$s9?s9,fS5lk=$? (1 D^?O#t) r=7^9#

?H(P"!NHqO"35 PJeGI}T^?O_WTG"kM*ra7^

9#

SELECT Name
FROM Employee E
WHERE E.Age > 35 AND
DEREF(E.Oid) IS OF (Manager_t, Architect_t);

0RNHqO"!NkLra7^9#

NAME
--------------------
Ken

OUTER ������'����
����
���

DB2 ,=$?NTNMra9~KO""Wj1<7gsO"=NCjN$s9

?s9K~CF$k^?O~CF$kD=-N"k0-r",:7bNCF$

ko1GO"j^;s#?H(P"M*ra9~KO"=NM*OM*N0-

@1r}CF$k+b7l:">Hw"I}T"^?OM*N5V?$WH$

&0-r}CF$k+b7l^;s#"Wj1<7gs,"1 DN SQL Hq

GD=-N"k9YFN0-rM@9k,W,"klgO"=2HG-<o<

I OUTER rHQ7^9#

OUTER (table-name) *hS OUTER (view-name) O"=^?Ok@NsH"b

7"lP=lK3/=^?Ok@N{=KhCF3~5lkICNsG=.5

lk>[=ra7^9#ICNsO"{=,XrgVK_<7J,i=N&&

KIC5lF$-^9#&LNFr}D{=O"=l>lN?$W,n.5l

?gxGh}5l^9#TKO"table-name N9YFNTH" table-name N{

=N9YFNICNT,~j^9#LkMO"TN{=NfKJ$sKD$F

a5l^9#
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?H(P"?QJeNk?rh@9k9~N"kM*KD$FNpsr+?$

~K" OUTER rHQG-^9#!NHqO"k? Salary ,b[G"k+"

?Q.S@ GPA ,b$ Person =,XNpsra7^9#

SELECT *
FROM OUTER(Person) P
WHERE P.Salary > 200000
OR P.GPA > 3.95 ;

OUTER(Person) rHQ9lP" OUTER(Person) rHQ7J$lgO Person

HqG2HG-J$5V?$W0-r2H9k3H,G-^9#

OUTER rHQ9kKO"2HhN=N9YFN{=^?Ok@KP9k

SELECT C",,WG9#J<Ji"2HhN=N9YFN{=^?Ok@N

psO9YF" OUTER rHQ9k3HKhCFx+5lk+iG9#

"Wj1<7gs,"bkNM*N0-@1GJ/"=NDMNGbC[J?

$W,?G"k+bNk,W,"kH7^9#3lO"!Nh&K7F"*V

8'/HN*V8'/H1LRr TYPE_NAME H_~_XtKO7"

OUTER HqHkg9k3HKhCFT&3H,G-^9#

SELECT TYPE_NAME(DEREF(P.Oid)), P.*
FROM OUTER(Person) P
WHERE P.Salary > 200000 OR
P.GPA > 3.95 ;

Person ?$WU-=N Address sKO=$?,~CF$kNG"ICNXt

rjA7"=Ns+iG<?ra9?aKICN SQL r/T9k,W,"j

^9#=$?Ns+iG<?ra9}!N\YKD$FO" 343Z<8NX=

$?MN!wHQ9Yr2H7F/@5$#3liNICN9FCWrBT7

?H7F"0RNHqO!NPOra7^9# Additional Attributes KO"GPA

H Salary ,~j^9#

1 OID NAME Additional Attributes
------------------ ------------- -------------------- ...
PERSON_T a Andrew ...
PERSON_T b Bob ...
PERSON_T c Cathy ...
EMPLOYEE_T d Dennis ...
EMPLOYEE_T e Eva ...
EMPLOYEE_T f Franky ...
MANAGER_T i Iris ...
ARCHITECT_T l Leo ...
EMPLOYEE_T s Susan ...
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�	!%	�������������

DB2 ,G-N*V8'/H1LRr+0*K8.9kh&K9kKO"

GENERATE_UNIQUE XtrHQ7^9# GENERATE_UNIQUE O CHAR

(13) FOR BIT DATA Mra9NG"=N?$WNMr CREATE TYPE 9F

<HasHN REF USING 8aK~lk3H,G-kh&K7F*-^9#

VARCHAR (16) FOR BIT DATA H$&GU)kHO"3N\*K+JCF$

^9#?H(P"!Nh&KGU)kHN=(?$WrHQ7F"D^j"

REF USING 8arXj;:K" BusinessUnit_t ?$W,n.5l?H7^

9#

CREATE TYPE BusinessUnit_t AS
(Name VARCHAR(20),
Headcount INT)
MODE DB2SQL;

?$WU-=jAO"!NH*jG9#

CREATE TABLE BusinessUnit OF BusinessUnit_t
(REF IS Oid USER GENERATED);

USER GENERATED 8aO,:Xj9k,W,"j^9#

?$WU-=KTr^~9k INSERT 9F<HasHO"!Nh&KJj^

9#

INSERT INTO BusinessUnit (Oid, Name, Headcount)
VALUES(BusinessUnit_t(GENERATE_UNIQUE( )), 'Toy' 15);

Toy tgKj09k>Hwr^~9kKO"!Nh&J9F<HasHrHQ

7^9#3lO"BusinessUnit =+i*V8'/H1LRsNMr!w9k?

aK{*rr/T7"=NMr BusinessUnit_t ?$WK-c9H7F"=N

Mr Dept sK^~7^9#

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary, Dept)
VALUES(Employee_t('d'), 'Dennis', 26, 105, 30000,

BusinessUnit_t(SELECT Oid FROM BusinessUnit WHERE Name='Toy'));

�������������������

*V8'/H1LRr0t-<NfNF=N-<sH7FHQ9klgO"G

iK"*V8'/H1LRsKP9k@(*GG-J)s^?Op\-<)s

rIC9kh&"?$WU-=r979k,W,"j^9#?H(P"339Z<

8N^14 K(5lF$kh&J">HwKP9k+J2HX8rn.9kH7

^9#3N+J2HX8GO"=l>lN>HwNI}TO,:>Hw=Nf

N>HwH7F8_7F$k,W,"j^9#
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+J2HX8rn.9kKO"!N9FCWrBT7^9#

9FCW 1. ?$Wrn.9k#

CREATE TYPE Empl_t AS
(Name VARCHAR(10), Mgr REF(Empl_t))
MODE DB2SQL;

9FCW 2. ?$WU-=rn.9k#

CREATE TABLE Empl OF Empl_t
(REF IS Oid USER GENERATED);

9FCW 3. Oid sKP9kp\)s^?OG-)srIC9k#

ALTER TABLE Empl ADD CONSTRAINT pk1 UNIQUE(Oid);

9FCW 4. 0t-<)srIC9k#

ALTER TABLE Empl ADD CONSTRAINT fk1 FOREIGN KEY(Mgr)
REFERENCES Empl (Oid);

��-����	�������

3N;/7gsGO"f<6<jAN=$?rsH$&?$WH7FHQ9k

3HKX89kgJ?9/rb@7^9#3N;/7gsr*I_KJk0

K" 308Z<8NX=$?N5bY NqAK:L7F*$F/@5$#

	��-�	��	������

=$?O"="k@"^?OsN3sF-9HGHQ9k3H,G-^9#=

$?rn.9k~K"f<6<jA?$WN6kq$H?$W0-N>}r+

W;k=9k3H,G-^9#?$WN6kq$rH_~`KO" CREATE

TYPE ^?O ALTER TYPE 9F<HasHrHQ7F"a=CI&70KA

c<rXj7^9#a=CINn.}!N\YKD$FO"395Z<8NXh14

O f<6<jAXt (UDF) *hSa=CIYr2H7F/@5$#

340Z<8N^15 O"3N;/7gsGcH7FHQ5lF$k?$W,Xr

(7F$^9#k<H&?$WO Address_t G9#3lKO"=l>lNqG

^ 14. +J2H?$WNc
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N;jNA0N$/D+NILr?G9kICN0-r}D 3 DN5V?$W

,"j^9#

CREATE TYPE Address_t AS
(street VARCHAR(30),
number CHAR(15),
city VARCHAR(30),
state VARCHAR(10))
MODE DB2SQL;

CREATE TYPE Germany_addr_t UNDER Address_t AS
(family_name VARCHAR(30))
MODE DB2SQL;

CREATE TYPE Brazil_addr_t UNDER Address_t AS
(neighborhood VARCHAR(30))
MODE DB2SQL;

CREATE TYPE US_addr_t UNDER Address_t AS
(zip CHAR(10))
MODE DB2SQL;

	����	�����

G<?&l3<INfGN=$?Nl$"&HKX4,J1lP"=$?Ns

r}D=Nn.KD$FO"ICN=8O"j^;s#?H(P"!N9F<

HasHO" Address_t ?$WNsr Customer_List s?$WU-=KIC

7^9#

ALTER TABLE Customer_List
ADD COLUMN Address Address_t;

3lG"Address_t N$s9?s9^?O Address_t N5V?$Wr3N=K

]IG-kh&KJj^7?#=$?N^~}!N\YKD$FO" 341Z<

8NX=$?M,~CF$kTN^~Yr2H7F/@5$#

G<?&l3<IbGN=$?Nl$"&HKX4,"klgO" CREATE

TYPE 9F<HasHNfG INLINE LENGTH 8arHQ7F"TNfN=

N>NMHloK$si$sG]I9k"=$?sN$s9?s9NGg5$

Germany_addr_t
(Family_name)

Brazil_addr_t
(Neighborhood)

US_addr_t
(Zipcode)

Address_t
(Street, Number, City, State)

^ 15. Address_t ?$WN=$?,X
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:rX(9k3H,G-^9# INLINE LENGTH 8aN\YKD$FO"

SQL rbq NfN CREATE TYPE (=$=) 9F<HasHr2H7F/@

5$#

	���
�	��-����

?$WO"=$?0-r}DbNH7Fn.G-^9#"k$O"=Nh&J

0-rIC^?O|n9kh&?$Wr (HQ5lk0K) 97G-^9#?

H(P"!N CREATE TYPE 9F<HasHKO"?$W Address_t N0-

,^^lF$^9#

CREATE TYPE Person_t AS
(Name VARCHAR(20),
Age INT,
Address Address_t)
REF USING VARCHAR(13)
MODE DB2SQL;

Person_t O"=N?$W"5,=NfNsN?$W"^?OLN=$?N0-

H7FHQG-^9#

	���&���	�����

=$?rn.9kH"DB2 O=N?$WN?aN constructor a=CIr+0

*K8.7F"=N?$WN0-N?aN mutator a=CIH observer a=C

Ir8.7^9#3liNa=CIrHQ7F"=$?N$s9?s9rn.

7"3liN$s9?s9r=NsK^~9k3H,G-^9#

77$Tr Employee ?$WU-=KIC7F"=NTK;jr~lkH7^

9#H_~_G<?&?$WNlgH1MK" VALUES 8arXj7?

INSERT rHQ7F3NTrICG-^9#7+7";jK^~9kMrXj

9k~O"!Nh&K"79F`,s!9k constructor XtrFSP7F=N

Mrn.9k,W,"j^9#

INSERT INTO Employee (Oid, Name, Age, SerialNum, Salary, Dept, Address)
VALUES(Employee_t('m'), 'Marie', 35, 005, 55000, BusinessUnit_t(2),
US_addr_t ( ) �1�

..street('Bakely Avenue') �2�

..number('555') �3�

..city('san Jose') �4�

..state('CA') �5�

..zip('95141')); �6�

0RN9F<HasHO"!N?9/rBT9k3HKhCF" US_addr_t ?

$WN$s9?s9rn.7^9#
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1. US_addr_t() NFSP7O"9YFN0-,LkMK_j5l??$WN$

s9?s9rn.9k?aK" US_addr_t ?$WN?aN constructor Xt

rFSP9#

2. ..street('Bakely Avenue') NFSP7O"Mr ‘Bakely Avenue’ K_j

9k?aK" street 0-N?aN mutator a=CIrFSP9#

3. ..number('555') NFSP7O"Mr ‘555’ K_j9k?aK" number

0-N?aN mutator a=CIrFSP9#

4. ..city('san Jose') NFSP7O"Mr ’san Jose' K_j9k?aK"

city 0-N?aN mutator a=CIrFSP9#

5. ..state('CA') NFSP7O"Mr 'CA' K_j9k?aK" state 0-

N?aN mutator a=CIrFSP9#

6. ..zip('95141') NFSP7O"Mr '95141' K_j9k?aK" zip 0-

N?aN mutator a=CIrFSP9#

Employee =NfNs Address N?$W, Address_t H7FjA5lF$^9

,"eQ-NC-rhQ7F"=NsK US_addr_t N$s9?s9r^~9k

3H,G-^9# US_addr_t , Address_t N5V?$W@+iG9#

=$?N$s9?s9rn.9kYK"=$?N=l>lN0-N?aN

mutator a=CIr@(*KFSP5J/Fbh$h&K9k?aK"9YF

N0-ri|=9kH+N SQL N constructor XtrjA9k3HrM87F

/@5$#!NcO"US_addr_t ?$WN?aN SQL N constructor XtNk

@G9#

CREATE FUNCTION US_addr_t
(street Varchar(30),
number Char(15),
city Varchar(30),
state Varchar(20),
zip Char(10))

RETURNS US_addr_t
LANGUAGE SQL
RETURN Address_t()..street(street)..number(number)

..city(city)..state(state)..zip(zip);

!NcO"0RNcN SQL N constructor XtrFSP7F" US_addr_t ?

$WN$s9?s9rn.9k}!r(7F$^9#

INSERT INTO Employee(Oid, Name, Age, SerialNum, Salary, Dept, Address)
VALUES(Employee_t('m'), 'Marie', 35, 005, 55000, BusinessUnit_t(2),

US_addr_t('Bakely Avenue', '555', 'San Jose', 'CA', '95141'));
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	��������

"Wj1<7gs*hSf<6<jANXt,"=$?sNfNG<?K"/

;99k}!O$/D+"j^9#*V8'/Hr1lNMH7F7&lg

O"GiK transform Xt rjA9k,W,"j^9#3lO"349Z<8N

X[9H@lWm0i`XN^CTs0Nn.: transform XtYGb@5lF

$^9#57$ transform XtrjA7?eO">N$UNMb*rG-^9

,"=$=*V8'/Hr*r9k3H,G-^9#

SELECT Name, Dept, Address
FROM Employee
WHERE Salary > 20000;

7+7"3N;/7gsGO" DB2 NH_~_ observer a=CI*hS

mutator a=CIrFSP7F"*V8'/HND9N0-K@(*K"/;

99k}!rb@7^9#H_~_a=CIrHQ9lP"transform Xtrj

A9k,WO"j^;s#

�
���

*V8'/HND9N0-K@(*K"/;99kKO"=liN0-KP7

F DB2 H_~_ observer a=CIrFSP7^9# observer a=CIrH

Q9lP"*V8'/Hr1lNMH7F7&NGOJ/"0-rDLK!w

9k3H,G-^9#

!NcO" Address sNjAQ_E*?$WG"k Address_t KP7F

observer a=CIrFSP93HKhCF" Address sNfNG<?K"/;

97^9#

SELECT Name, Dept, Address..street, Address..number, Address..city,
Address..state
FROM Employee
WHERE Salary > 20000;

m: DB2 GO"<type-name>..<method-name>() +"

<type-name>..<method-name> NIAi+rHQ7F"Qia<?<NJ$

a=CIrFSP93H,G-^9#33G"type-name O=$?N>0r

=7" attribute-name OQia<?<,J$a=CIN>0r=7^9#

observer a=CIrHQ7F"!Nh&K7F=l>lN0-r*r7F[9

HQtK~lk3HbG-^9#

SELECT Name, Dept, Address..street, Address..number, Address..city,
Address..state
INTO :name, :dept, :street, :number, :city, :state
FROM Employee
WHERE Empno = ‘000250’;
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���-���
��
�,	

Employee =GO";jKXjG-k?$W, 4 D"j"=liO

Address_t"US_addr_t"Brazil_addr_t"*hS Germany_addr_t G9#0RN

cO"E*?$W Address_t N0-@1K"/;97^9# Address_t N$

:l+N5V?$WNMN0-K"/;99kKO"CjN*V8'/HN?

$W, US_addr_t"Germany_addr_t"^?O Brazil_addr_t N$:l+G"k

3Hr DB2 K(9?aK" TREAT 0rHQ7J1lPJj^;s#

TREAT 0O"!NHqNfG(5lF$kh&K"=$?0r5V?$WN

&AN 1 DK-c9H7^9#

SELECT Name, Dept, Address..street, Address..number, Address..city,
Address..state,
CASE

WHEN Address IS OF (US_addr_t)
THEN TREAT(Address AS US_addr_t)..zip
WHEN Address IS OF (Germany_addr_t)
THEN TREAT (Address AS Germany_addr_t)..family_name
WHEN Address IS OF (Brazil_addr_t)
THEN TREAT (Address AS Brazil_addr_t)..neighborhood

ELSE NULL END
FROM Employee
WHERE Salary > 20000;

m: 5V?$WN0-,9YF18?$WG"klg+"5V?$WN0-r

18?$WK-c9HG-klgK"=$?N5V?$Wr=L9kNK

HQG-kNO0RN}!@1G9#0RNcGO"zip"family_name"

*hS neighborhood O"9YF VARCHAR ?$W^?O CHAR ?$W

G"kNG"18?$WK-c9H9k3H,G-^9#

TREAT 0^?O TYPE RtN=8N\YKD$FO" SQL rbq r2H7

F/@5$#

�
���

=$=sMN0-rQ99kKO"Q99k0-N?aN mutator a=CIr

FSP7^9#?H(P";jN street 0-rQ99kKO" street N?

aNQ9eNMrXj7? mutator a=CIrFSP7^9#ajMO"

street N77$M,Xj5l?;jKJj^9#!NcO"Employee =Nf

N;j?$Wr979k?aK" street H$&0-N?aN mutator a=C

IrFSP7^9#

UPDATE Employee
SET Address = Address..street(‘Bailey’)
WHERE Address..street = ‘Bakely’;
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!NcO"0RNcH1897rT$^9,"979k=$=s,Xj5lF

$ko1GOJ/" SET 8a, street H$&0-N?aN mutator a=C

IK>\"/;97F$^9#

UPDATE Employee
SET Address..street = ‘Bailey’
WHERE Address..street = ‘Bakely’;

�-���	��
	���

334Z<8NX?$WKX"7?=N>NH_~_XtYGb@5lF$kh&

K"H_~_XtrHQ7F"CjN?$WN>0"9-<^"^?Oi|?

$W ID ra93H,G-^9#!N9F<HasHO" ‘Iris’ H$&>Hw

KX"7?;jMN5NJ?$Wra7^9#

SELECT TYPE_NAME(Address)
FROM Employee
WHERE Name='Iris';

transform ��-������

Lo transform XtO"FROM SQL transform XtH TO SQL transform Xt

NPGHQ7^9# FROM SQL XtO"=$?*V8'/Hr0tWm0i

`Hr9D=J?$WKQ97" TO SQL XtO*V8'/Hr=.7^

9# transform Xtrn.9k~KO" transform XtN@}Pr 1 DN0k

<WK~l^9# transform 0k<W >KhCF"Xj7?=$?N?aN3

liNXtNPrlU*K1LG-^9#

transform XtrHQ9k0K" CREATE TRANSFORM 9F<HasHrH

Q7F" transform Xtr0k<W>*hS?$WHX"U1k,W,"j^

9# CREATE TRANSFORM 9F<HasHO"{8NXt (1 D^?O#

t) r1L7F"=NXtr transform XtH7FHQG-kh&K7^9#

!NcO"2 H_NXt,"?$W Address_t N?aN transform XtH7F

HQ5lkh&KXj7F$^9#3N9F<HasHO" func_group H

client_group H$& 2 DN transform 0k<Wrn.7^9#3liN0k

<WO"=l>l, FROM SQL transform H TO SQL transform G=.5l

F$^9#

CREATE TRANSFORM FOR Address_t
func_group ( FROM SQL WITH FUNCTION addresstofunc,

TO SQL WITH FUNCTION functoaddress )
client_group ( FROM SQL WITH FUNCTION stream_to_client,

TO SQL WITH FUNCTION stream_from_client ) ;

CREATE TRANSFORM 9F<HasHK0k<WrIC9k3HKhCF"

Address_t ?$WKICNXtrX"U1k3H,G-^9# transform jA

r979kKO"ICNXtrXj7? CREATE TRANSFORM 9F<Has
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HrF/T9k,W,"j^9#?H(P"/i$"sHXtr[Jk[9H

@lWm0i`Q (C Q" Java QJI) K+9?^$:9k3H,"j^

9#"Wj1<7gsNQU)<^s9rG,=9k?aK" transform NP

]r*V8'/H0-N5V;CH@1KBj9k3Hb"j^9#"k$

O"*V8'/HQN/i$"sHr=9bNH7F VARCHAR rHQ9k

transform" BLOB rHQ9k transform rQU9k3Hb"j^9#

transform XtH?$WHNX"U1rr|9kKO" SQL 9F<HasH

DROP TRANSFORM rHQ7^9# DROP TRANSFORM 9F<HasHN

BTeO" transform Xt,o|5lko1GO"j^;s,"3N?$WN

?aN transform XtH7FHQ5lk3HO"j^;s#!NcO"

Address_t ?$WN?aN transform XtNCjN0k<W func_group NX

"U1rr|7F+i" Address_t ?$WN?aN9YFN transform XtN

X"U1rr|7F$^9#

DROP TRANSFORMS func_group FOR Address_t;
DROP TRANSFORMS ALL FOR Address_t;

transform �����	���	������

transform 0k<W>O"$~5lF$J$ 1LRG9#D^j"CjN9-

<^HX"U1ilF$J$H$&3HG9# 361Z<8NX5V?$W&G

<?N DB2 +iN!w (P$sI"&H)YGb@5lF$kh&K"5V?

$W&Qia<?<r7& transform rn.9kNGJ$Bj"9YFN=$

?N?aN transform 0k<W>rdjvFkY-GO"j^;s#1lWm

0i`^?O1l SQL 9F<HasHbG"X"U1,J5lF$J$5^

6^J?$WrHQ9k,W,"k+b7lJ$NG" transform 0k<W

O"transform Xt,BT9k?9/K>CF?>9k,W,"j^9#

lL*K transform 0k<WN>0O"?$W>KM87?bNGOJ/"B

T5lkXtr?G7?bN""k$O"transform XtN@}r?i+N}!

G?G7?bNHJCF$kY-G9#BT5lkXtdXtN@}O"?$

WVGsoK[JCF$kbNG9#?H(P"TO *hS FROM SQL Xt

transform ,jA5lF$k0k<WK" func_group ^?O

object_functions H$&>0rHQ9k3H,G-^9# TO *hS FROM

SQL /i$"sH transform ,~CF$k0k<WK" client_group ^?O

program_group H$&>0rHQ9k3H,G-^9#

!NcGO"Address_t *hS Polygon ?$WO"soK[Jk transform r

HQ7F$^9,"18Xt0k<W>rHQ7F$^9#

CREATE TRANSFORM FOR Address_t
func_group (TO SQL WITH FUNCTION functoaddress,
FROM SQL WITH FUNCTION addresstofunc );
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CREATE TRANSFORM FOR Polygon
func_group (TO SQL WITH FUNCTION functopolygon,
FROM SQL WITH FUNCTION polygontofunc);

Xtransform 0k<WrXj9k,WN"klgYGb@5lF$kh&K"U

5o7$u7NbHG transform 0k<Wr func_group K_j7?eO"

Address_t ^?O Polygon rP$sI$s9k+P$sI"&H9kYK"

DB2 O57$ transform XtrFSP7^9#

)B: transform 0k<WN>0O ’SYS’ H$&9Hjs0GOaJ$G/@

5$#3lO DB2 ,HQ9k=sQ_N0k<Wr=7^9#

0tXt^?O0ta=CIrjA9klgG"transform 0k<W>rXj7

J$lgO" DB2 O DB2_FUNCTION H$&>0rH*&H7"3N0k<

W>OXjN=$?N?aKXj5l?bNH[j7^9#XjN=$?r2

H9k/i$"sH&Wm0i`rWj3sQ$k9k~K0k<W>rXj

7J$lgO" DB2 O DB2_PROGRAM H$&0k<W>rH*&H7"3

N0k<W>O3N=$?N?aKjA5l?bNH[j7^9#

3NGU)kHN6kq$O"XxJ3Hb"j^9,"hj#(JG<?Y

<9&9-<^GO" transform 0k<W>N?aNb&/7\YJ,',,

WG"kH68k+b7l^;s#?H(P"3NGU)kHN6kq$O"

?$WrP$sI"&H9k5^6^J@lK5^6^J0k<W>rHQ9

k@Gr)A^9#

transform �����
����������

XjN=$?N?aKjA5lF$k transform 0k<W,?t"klgO"

Wm0i`^?OCjN SQL 9F<HasHGO"=N=$?N?aKHQ

9k transform N0k<WrXj9k,W,"j^9# transform 0k<Wr

Xj9k,W,"ku7KO"!N 3 DNu7,"j^9#

v 0tXt^?O0ta=CI,jA5lF$k~O"2Hh*V8'/Hr

,r 7F=. 9k0k<WrXj9k,W,"j^9#\YKD$FO"

348Z<8NX0tk<AsQN transform 0k<WNXjYr2H7F/@

5$#

v E* SQL rWj3sQ$k^?OP$sI9k~O"2Hh?$WN?a

K/i$"sH&P$sI$sH/i$"sH&P$sI"&HrT&

transform N0k<WrXj9k,W,"j^9#\YKD$FO"348Z<

8NXE* SQL QN transform 0k<WN_jYr2H7F/@5$#

v 0* SQL rBT9k~"^?O3^sITWm;C5<rHQ9k~O"

2Hh?$WN?aK/i$"sH&P$sI$sH/i$"sH&P$s
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I"&HrT& transform N0k<WrXj9k,W,"j^9#\YKD

$FO"X0* SQL QN transform 0k<WN_jYr2H7F/@5

$#

����7��� transform �����
�

CREATE FUNCTION *hS CREATE METHOD 9F<HasHGO"

TRANSFORM GROUP 8arXj9k3H,G-^9#3N8aO

LANGUAGE 8aNM, SQL GOJ$lgKN_-zKJj^9# SQL @

lXtGO transform O,W"j^;s,"0tXtGO,WG9#

TRANSFORM GROUP 8arHQ9lP"=$?NQia<?<dkLKHQ

5lk TO SQL *hS FROM SQL transform ,~CF$k transform 0k<

Wr"XjNXt^?Oa=CIKXj9k3H,G-^9#!NcGO"

CREATE FUNCTION *hS CREATE METHOD 9F<HasHO"

transform 0k<W func_group r" TO SQL *hS FROM SQL transform

KXj7F$^9#

CREATE FUNCTION stream_from_client (VARCHAR (150))
RETURNS Address_t
...
TRANSFORM GROUP func_group
EXTERNAL NAME 'addressudf!address_stream_from_client'
...

CREATE METHOD distance ( point )
FOR polygon
RETURNS integer
:
TRANSFORM GROUP func_group ;

�� SQL �� transform �������

0* SQL rHQ9klgO" CURRENT DEFAULT TRANSFORM GROUP

Cll89?<r_jG-^9#3NCll89?<O"E* SQL 9F<H

asHKOHQ5l^;s#^?"0tXt^?Oa=CIHNQia<?<

dkLNr9KbHQ5l^;s# SET CURRENT DEFAULT TRANSFORM

GROUP 9F<HasHO"0* SQL 9F<HasHN?aNGU)kH

transform 0k<Wr_j9k?aKHQ7^9#

SET CURRENT DEFAULT TRANSFORM GROUP = client_group;

�� SQL �� transform �������

E* SQL KD$FO"PRECOMPILE ^?O BIND 3^sIG

TRANSFORM GROUP *W7gsrHQ7F"5^6^J?$WNMr[9

H&Wm0i`Hr99k?aK"E* SQL 9F<HasH,HQ9kE*

transform 0k<WrXj7^9#E* transform 0k<WO"0* SQL 9F

<HasHKO,Q5l^;s#^?"0tXt^?Oa=CIHNQia<
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?<dkLNr9Kb,Q5l^;s# PRECOMPILE ^?O BIND 3^s

IGE* transform 0k<WrXj9kKO"!Nh&K7F TRANSFORM

GROUP 8arHQ7^9#

PRECOMPILE ...
TRANSFORM GROUP client_group
... ;

PRECOMPILE *hS BIND 3^sIN\YKD$FO" 3^sIrbq r

2H7F/@5$#

 	�������%���*4�����: transform ��

"Wj1<7gsO"1 DN*V8'/H4Nr>\*r9k3HOG-^;

s," 343Z<8NX0-N!wYGb@5lF$kh&K"*V8'/HN

D9N0-r*r7F"Wj1<7gsK~lk3HOG-^9#"Wj1<

7gsO"LoO*V8'/H4Nr>\^~9k3HO"j^;s,"

constructor XtNFSP7NkLr^~9k3HOG-^9#

INSERT INTO Employee(Address) VALUES (Address_t());

5<P<&"Wj1<7gsH/i$"sH&"Wj1<7gsNVG4*V

8'/Hrr99kKO"LoO transform Xt rn.9k,W,"j^9#

"k transform XtO" DB2 ,*V8'/HNbFK"/;9G-kh&5

7/jA5l?A0K*V8'/HrQ99k}!"^?O"DB2 ,*V8'

/HrP$sI"&H 9k}!rjA7^9#LN transform XtO"DB2

,G<?Y<9K]I5lk*V8'/Hra9}!"^?O"DB2 ,*V8

'/HrP$sI$s 9k}!rjA7^9#*V8'/HrP$sI"&H

9k transform N3Hr FROM SQL transform XtH$$"s*V8'/Hr

P$sI$s9k transform N3Hr TO SQL transform XtH$$^9#

k<As"^?O0t UDF *hS0ta=CIK*V8'/HrO9?aN

transform No`O"*V8'/Hr/i$"sH&"Wj1<7gsKO9

transform No`hjb?/Jj^9#3lO"*V8'/Hr0tk<AsK

O9~O"*V8'/Hr,r 7F"Qia<?<Nj9HH7Fk<AsK

O9+iG9#/i$"sH&"Wj1<7gsGO"*V8'/Hr BLOB

JIN1lNH_~_?$WKQ99k,W,"j^9#3NWm;9N3H

r"*V8'/HNdf=H$$^9#3li 2 o`N transform O"?/N

lgloKHQ5l^9#

transform XtrCjN=$?HX"U1kKO"SQL 9F<HasH

CREATE TRANSFORM rHQ7^9# CREATE TRANSFORM 9F<Has

HbG" transform XtOPK5lF transform 0k<W HFPlkbNK~
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lil^9#3lKhCF"CjNQ9\*KHQ5lkXtr1L7d9/

Jj^9# 1 DN transform 0k<WK~lk3H,G-kNO"CjN 1

DN?$WKD-" 1 DN FROM SQL transform H 1 DN TO SQL

transform @1G9#

m: !NHTC/GO""Wj1<7gs,"oK Address_t JIN{NN5

NJ?$Wru1hk1cJvcrhje2^9#0tk<As^?O/

i$"sH&Wm0i`," Address_t"Brazil_addr_t"

Germany_addr_t"^?O US_addr_t ru1hkh&JB]K"j=&J7

Jj*KD$FOb@5lF$^;s#7+7"0tk<As^?O/i

$"sH&Wm0i`,"9YFN?$W^?O5V?$Wr0*Kh}

9k,WN"k#(JvcKp\Wm;9r,Q7h&H9klgO"v

0Kp\Wm;9r}r7F*/,W,"j^9#5V?$W&$s9?

s9r0*Kh}9k}!N\YKD$FO" 361Z<8NX5V?$

W&G<?N DB2 +iN!w (P$sI"&H)Yr2H7F/@5$#

�����������7����: function transform
3N;/7gsGO" function transform H$& transform NCjN?$Wr

b@7^9# DB2 O"3liN TO SQL *hS FROM SQL function

transform rHQ7F"0tk<AsHNVG*V8'/Hrdjhj7^9#

SQL r\NH7F}Dk<AsKD$FO transform rHQ9k,WO"j^

;s#7+7"355Z<8NX*V8'/HN/i$"sH&Wm0i`HNr

9: client transformYGb@5lF$kh&K" DB2 O"/i$"sH&Wm

0i`HNVG*V8'/Hrdjhj9kWm;9NltH7F"3liN

XtrHQ9k3H,h/"j^9#

!NcO"MYUDF H$&0t UDF rFSP9 SQL 9F<HasHr/T7

^9#;jr~OQia<?<H7Fhj"(?H(P"LjN>0NQ9r?

G9k?aK) ;jrQ97F"Q95l?;jra7^9#

SELECT MYUDF(Address)
FROM PERSON;

351Z<8N^16 O"DB2 ,;jrh}9k}!r(7F$^9#
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1. FROM SQL transform XtO"=$?rp\0-NgxE1il?;CH

K,r7^9#3lKhCF"k<AsO"?$W,p\H_~_G<?&

?$WG"kQia<?<N1cJj9HH7F"*V8'/Hru1hk

3H,G-kh&KJj^9#?H(P";j*V8'/Hr0tk<As

KO9H7^9# Address_t N0-O"gK VARCHAR"CHAR"

VARCHAR"VARCHAR HJCF$^9#3N*V8'/Hrk<AsK

O9?aN FROM SQL transform O"3N*V8'/Hr~OH7Fu1

^ 16. =$?Qia<?<N0tk<AsHNr9
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~l" VARCHAR"CHAR"VARCHAR"VARCHAR ra9,W,"j^

9#!K3liNPOO" 4 DNP~9kLk81Qia<?<H=$?

N?aN 1 DNLk81HloK" 4 DNL9NQia<?<H7F0t

k<AsKO5l^9# Address_t ?$Wra99YFNXtGQia<

?<Ngx,18G"kBj" FROM SQL XtbNQia<?<Ngx

OEWGO"j^;s#\YKD$FO"354Z<8NX=$?Qia<?

<r0tk<AsKO9Yr2H7F/@5$#

2. 0tk<AsO,r5l?;jr~OQia<?<H7Fu1~l"3li

NMKP7Fh}rTCF+i"0-rPOQia<?<H7Fa7^9#

3. TO SQL transform XtO"MYUDF +ia5lk

VARCHAR"CHAR"VARCHAR"VARCHAR Qia<?<r"?$W

Address_t N*V8'/HKQ99k,W,"j^9#@$9(kH"TO

SQL transform XtO" 4 DNQia<?<H9YFNP~9kLk81

Qia<?<r"k<As+iNPOMH7Fhk,W,"kH$&3HG

9# TO SQL XtO"=$=*V8'/Hr=.7"!K"Xj5l?M

rHQ7F0-rQ=5;^9#

m: MYUDF b=$??$Wra9lg" SELECT 8aNfG UDF ,HQ5l

F$k~O"kLH7F88k=$?OLN transform XtKhCFQ9

5lk,W,"j^9#LN transform Xt,n.5lJ$h&K9kK

O"!NcNh&K"observer a=CIrXj7? SELECT 9F<Has

HrHQ7^9#

SELECT Name
FROM Employee
WHERE MYUDF(Address)..city LIKE ‘Tor%’;

SQL ��	��	���7������ function transform ��	: *

V8'/Hr0tk<AsHr99k~K*V8'/Hr,r7F=.9kK

O" SQL Gn.5l?f<6<jANXtrHQ7^9#3NXtN3Hr

SQL r\NH7F}Dk<As H$$^9# SQL r\NH7F}Dk<A

srn.9kKO" LANGUAGE SQL 8arXj7F CREATE FUNCTION

9F<HasHr/T7^9#

SQL r\NH7F}DXtGO"Q9rT&?aK constructor"observer"*

hS mutator rHQG-^9# 351Z<8N^16 G(5lF$kh&K"3

N SQL r\NH7F}D transform O" SQL 9F<HasHH0tXtH

NVKp_7^9# FROM SQL transform O"*V8'/Hr SQL Qia<

?<H7Fhj"=$?N0-r=9MNTra7^9# SQL r\NH7F

}DXtrHQ7?";j*V8'/HN?aN-zJ FROM SQL transform

XtNcO"!NH*jG9#
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CREATE FUNCTION addresstofunc (A Address_t) �1�
RETURNS ROW (Street VARCHAR(30), Number CHAR(15),

City VARCHAR(30), State (VARCHAR(10)) �2�
LANGUAGE SQL �3�
RETURN VALUES (A..Street, A..Number, A..City, A..State) �4�

!Nj9HO"0RN CREATE FUNCTION 9F<HasHN=8rb@7F

$^9#

1. 3NXtN70KAc<O"?$W Address_t N*V8'/HH$& 1 D

NQia<?<ru1~lk3Hr(7F$^9#

2. RETURNS ROW 8aO"3NXt," Street"Number"City"*hS

State H$& 4 DNsr^`Tra93Hr(7F$^9#

3. LANGUAGE SQL 8aO"3l,0tXtGOJ/"SQL r\NH7F}

DXtG"k3Hr(7F$^9#

4. RETURN 8aO"Xt\NNh,r^</7F$^9#\NO"Address_t

*V8'/HN=l>lN0-N?aN observer a=CIrFSP9 1 D

N VALUES 8aG=.5lF$^9# observer a=CIO"*V8'/

Hrp\?$WN;CHK,r7^9#3NXtO"3Np\?$WN;C

HrTH7Fa7^9#

DB2 KO"+/T,3NXtr transform XtH7FHQ9kDbjG"k3

HO,+j^;s#3NXtrHQ9k transform 0k<Wrn.7F"U5

o7$u7G=N transform 0k<WrXj9k^GO" DB2 O3NXtr

transform XtH7FHQ9k3HOG-^;s#\YKD$FO"345Z<8

NXtransform N?$WHNX"U1Yr2H7F/@5$#

TO SQL transform O"FROM SQL XtH?PN3HrT$^9# TO SQL

transform O"k<As+iNQia<?<Nj9Hr~OH7Fhj"=$?

N$s9?s9ra7^9#!N FROM SQL XtO"*V8'/Hr=.9

k?aK" Address_t ?$WN?aN constructor XtrFSP7^9#

CREATE FUNCTION functoaddress (street VARCHAR(30), number CHAR(15),
city VARCHAR(30), state VARCHAR(10)) �1�

RETURNS Address_t �2�
LANGUAGE SQL
CONTAINS SQL
RETURN

Address_t()..street(street)..number(number)
..city(city)..state(state) �3�

!Nj9HO"0RN9F<HasHN=8rb@7F$^9#

1. XtO"p\?$W0-rhj^9#

2. XtO"Address_t =$?ra7^9#
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3. XtO"Address_t N?aN constructor H"=l>lN0-N?aN

mutator rFSP93HKhCF"~O?$W+i*V8'/Hr=.7^

9#

;jra99YFNXtGQia<?<Ngx,18G"kBj" FROM

SQL XtbNQia<?<NgxOEWGO"j^;s#

	��2�"��������7����: =$?Qia<?<r0tk<A

sKO9~O"=l>lN0-N?aNQia<?<rO9,W,"j^9#

=l>lNQia<?<N?aNLk81H"=$?N?aNLk81rO9

,W,"j^9#!NcO"=$? Address_t ru1~l"p\?$Wra7

^9#

CREATE FUNCTION stream_to_client (Address_t)
RETURNS VARCHAR(150) ...

0tk<AsO"Address_t ?$WN$s9?s9N?aNLk81

(address_ind) H" Address_t ?$WN=l>lN0-KD- 1 DNLk81

ru1~lk,W,"j^9# VARCHAR POQia<?<N?aNLk8

1b"j^9#!N3<IO"UDF rBu9kXtN?aN C @lXtNX

C@<r=7F$^9#

void SQL_API_FN stream_to_client(
/*decomposed address*/

SQLUDF_VARCHAR *street,
SQLUDF_CHAR *number,
SQLUDF_VARCHAR *city,
SQLUDF_VARCHAR *state,
SQLUDF_VARCHAR *output,

/*null indicators for type attributes*/
SQLUDF_NULLIND *street_ind,
SQLUDF_NULLIND *number_ind,
SQLUDF_NULLIND *city_ind,
SQLUDF_NULLIND *state_ind,

/*null indicator for instance of the type*/
SQLUDF_NULLIND *address_ind,

/*null indicator for the VARCHAR output*/
SQLUDF_NULLIND *out_ind,
SQLUDF_TRAIL_ARGS)

	��2�"��������7����: complex: k<As, st1 H st2

H$& 2 DN[Jk=$?Qia<?<ru1~l" st3 H$&LN=$?

ra9H7^9#

CREATE FUNCTION myudf (int, st1, st2)
RETURNS st3
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= 14. myudf Qia<?<N0-

ST1 ST2 ST3

st1_att1 VARCHAR st2_att1 VARCHAR st3_att1 INTEGER

st2_att2 INTEGER st2_att2 CHAR st3_att2 CLOB

st2_att3 INTEGER

!N3<IO"UDF rBu9kk<AsN?aN C @lNXC@<r=7F

$^9#z-tKO"!Nh&K"QtH",r5l?=$?N0-NLk8

1*hS=$?N=l>lN$s9?s9N?aNLk81,~CF$^9#

void SQL_API_FN myudf(
SQLUDF_INTEGER *INT,

/* Decompose st1 input */
SQLUDF_VARCHAR *st1_att1,
SQLUDF_INTEGER *st1_att2,

/* Decompose st2 input */
SQLUDF_VARCHAR *st2_att1,
SQLUDF_CHAR *st2_att2,
SQLUDF_INTEGER *st2_att3,

/* Decompose st3 output */
SQLUDF_VARCHAR *st3_att1out,
SQLUDF_CLOB *st3_att2out,

/* Null indicator of integer*/
SQLUDF_NULLIND *INT_ind,

/* Null indicators of st1 attributes and type*/
SQLUDF_NULLIND *st1_att1_ind,
SQLUDF_NULLIND *st1_att2_ind,
SQLUDF_NULLIND *st1_ind,

/* Null indicators of st2 attributes and type*/
SQLUDF_NULLIND *st2_att1_ind,
SQLUDF_NULLIND *st2_att2_ind,
SQLUDF_NULLIND *st2_att3_ind,
SQLUDF_NULLIND *st2_ind,

/* Null indicators of st3_out attributes and type*/
SQLUDF_NULLIND *st3_att1_ind,
SQLUDF_NULLIND *st3_att2_ind,
SQLUDF_NULLIND *st3_ind,

/* trailing arguments */
SQLUDF_TRAIL_ARGS

)

���������-
�������%���: client transform: 3N

;/7gsGO"client transform KD$Fb@7^9# client transform O"

=$?r/i$"sH&"Wj1<7gs&Wm0i`HNVGr97^9#

?H(P"!N SQL 9F<HasHrBT9kH7^9#

...
SQL TYPE IS Address_t AS VARCHAR(150) addhv;
...
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EXEC SQL SELECT Address
FROM Person
INTO :addhv
WHERE AGE > 25

END EXEC;

^17 O";jr/i$"sH&Wm0i`KP$sI"&H9kWm;9r(

7F$^9#

1. *V8'/Hrp\?$W0-K,r9k?aK"GiK*V8'/Hr

FROM SQL function transform KO9,W,"j^9#

2. FROM SQL client transform O"Mrdf=7F" VARCHAR ^?O

BLOB JIN1lNH_~_?$WK9k,W,"j^9#3lKhC

F"/i$"sH&Wm0i`O"M4Nr1lN[9HQtH7Fu1h

k3H,G-^9#

3Ndf=O"(,WJ40Kw(F) 0-r-1hN"3hhK3T<9

k3HH18[I1cKT(^9#Lo"0-Ndf=H,rO SQL rH

Q7FT&3HOG-J$NG" client transform O0t UDF H7Fn.

5l^9#

^ 17. =$?N/i$"sH&"Wj1<7gsXNP$sI"&H
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WiCHU)<`VGG<?rh}9k}!N\YKD$FO" 359Z<8

NXG<?Q9KD$FNM8v`Yr2H7F/@5$#

3. /i$"sH&Wm0i`,Mrh}7^9#

^18 O";jrG<?Y<9Ka9UNWm;9r(7F$^9#

1. /i$"sH&"Wj1<7gsO";jr TO SQL client transform ,h

}G-kA0Kdf=7^9#

2. TO SQL client transform O"1lNH_~_?$Wr=Np\?$W0-

N;CHK,r7^9#=7F3N;CHO TO SQL function transform X

N~OH7FHQ5l^9#

3. TO SQL function transform O";jr=.7F=lrG<?Y<9Ka7

^9#

�� UDF ����� client transform ���: client transform r=N>N0

t UDF H18}!GP?7^9#?H(P";jN?aK,ZJdf=H#

^ 18. /i$"sH+iN=$?NP$sI$s
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frT&0t UDF rn.7?H[j7^7g&# FROM SQL client

transform KO from_sql_to_client" TO SQL client transform KO

to_sql_from_client H$&>0rU1?H7^9#3N>}NvcGO"Xt

NPOO"U5o7$ FROM SQL *hS TO SQL function transform ,~O

H7FHQG-kA0KJj^9#

CREATE FUNCTION from_sql_to_client (Address_t)
RETURNS VARCHAR (150)
LANGUAGE C
TRANSFORM GROUP func_group
EXTERNAL NAME 'addressudf!address_from_sql_to_client'
NOT VARIANT
NO EXTERNAL ACTION
NOT FENCED
NO SQL
PARAMETER STYLE DB2SQL;

0RNcN DDL GO"from_sql_to_client UDF ,"?$W Address_t NQ

ia<?<ru1~lk+Nh&K(5lF$^9#B]KO"

from_sql_to_client UDF ,FSP5lk=l>lNTN?aK"

Addresstofunc transform , Address r5^6^J0-K,r7^9#

from_sql_to_client UDF O"1cJ8z9Hjs0r8.7";j0-r=

(G-kh&KA0_j9kNG"!N1cJ SQL HqrHQ7F" Person

=N=l>lNTN Name *hS Address 0-r=(9k3H,G-^9#

SELECT Name, from_sql_to_client (Address)
FROM Person;

�����	������
������ client transform: !N DDL O"

/i$"sH+iN VARCHAR Gdf=5l?*V8'/Hru1hkXt

rP?7"=lr5^6^Jp\?$W0-K,r7F"TO SQL function

transform KO7^9#

CREATE FUNCTION to_sql_from_client (VARCHAR (150))
RETURNS Address_t
LANGUAGE C
TRANSFORM GROUP func_group
EXTERNAL NAME 'addressudf!address_to_sql_from_client'
NOT VARIANT
NO EXTERNAL ACTION
NOT FENCED
NO SQL
PARAMETER STYLE DB2SQL;

to_sql_from_client ,;jr>\a9h&K+(^9,"B]KO"

to_sql_from_client , VARCHAR (150) rp\?$W0-N;CHKQ97

^9#=NeG"DB2 O@(*K TO SQL transform functoaddress rFSP

7F"G<?Y<9Ka5lk;j*V8'/Hr=.7^9#

358 "Wj1<7gs+/Njz-



FSP9 function transform r DB2 KNi;k}! to_sql_from_client H

from_sql_to_client N>}N DDL K" TRANSFORM GROUP H$&8a,

~CF$k3HKmU7F/@5$#3N8aO"3liNXtNfN;j?

$Wrh}9k?aK"IN transform N;CHrHQ9k+r DB2 KA(

F$^9#\YKD$FO"345Z<8NXtransform N?$WHNX"U1Y

r2H7F/@5$#

�������	������: 5<P<H/i$"sHHNVGG<?"C

KP$Jj<&G<?,r95lk~O"M89Y-G<?Q9Ndj,$/

D+"k3HrP(F*$F/@5$#?H(P"P$HgxE1NO,[J

kWiCHU)<`VGG<?,>w5lk~O"57$tMr|59k?a

K"tMG<?KP7FP$HU>h}rT&,W,"j^9#[Jk*Zl

<F#s0&79F`GO"abj<bNtMG<?r2H9k?aNljN

40Wob[Jj^9#D^j"3liNWo,~?5lF$J$H"Wm0

i`c0,/89k*Zl<F#s0&79F`b"kH$&3HG9#8z

G<?, BLOB ^?O VARCHAR FOR BIT DATA JINP$Jj<&G<

?NfKH_~^lF$J1lP"8zG<?&?$WO"G<?Y<9Kh

CF+0*KQ95l^9#

G<?Q9Ndjrr1kKO"!N 2 H*jN}!,"j^9#

v oK*V8'/HrtMG<?b^a?u~D=8z?$WKQ99k}

!#

3N}!O"x_*K?/NQ9,,WKJkNG"QU)<^s9rc<

5;"3liN*V8'/HK"/;99k/i$"sHeN3<I^?O

transform Xt+NN3<Ir#(K7F7^$^9#

v Java BuGhilk}!Kw?}!G"P$Jj<&G<?&?$WKQ9

5l?*V8'/HN?aNWiCHU)<`KM87J$A0rMF9k

}!#!N3Hr,:BT9kh&K7F/@5$#

– D9NG<?&?$Wr57/df=^?O|f7"G<?x;dWm0

i`c2rr1k?aK"3liN3sQ/HK5l?*V8'/HrQ

C/^?O"sQC/9kH-KmU9k#

– df=*V8'/HNXC@<J_Nt,,"/i$"sH^?O5<P

<&WiCHU)<`KM8;:K57/ra5lkh&K"Q95l?

?$WK=,NXC@<psr^ak#

– CREATE FUNCTION N DBINFO *W7gsrHQ7F"G<?Y<

9&5<P<D-KX"7? transform XtN5^6^JC-rO9#3

liNC-O"WiCHU)<`KM87J$A0G"XC@<K~lk

3H,G-^9# DBINFO NHQ!N\YKD$FO"419Z<8N

XDB2 +i UDF KO5lkz-tYr2H7F/@5$#
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G<?Q9N\YKD$FO"533Z<8NXFql5]<HKX9kM8Y

r2H7F/@5$#

m: 5<P<H/i$"sHHNVNG<?N>wKX"7?#(Jdjr

transform Xt,57/h}G-kh&" transform XtOD=JBj+/

T,n.9Y-G9#"Wj1<7gsr_W9k~O"=_ND-NC

jNWorM87"04JFQ-H1c-HNVGNHl<I*Ur>A

7F/@5$#?H(P"G<?Y<9&5<P<H=N9YFN/i$

"sHO">}Hb AIX D-GT/7"183<I&Z<8rHQ9k

3H,,+CF$klgO"=_,WJQ9O?bJ$NG"0RNM8

v`O5k9k3H,G-^9#7+7"-hD-,QoklgO"G<

?Q9r57/h}9kh&5N_Wr$59kNK"jvNXOr'o

J1lPJiJ/Jj^9#

transform �����

=15 O"0tk<As^?O/i$"sH&"Wj1<7gsKP$sI"&

H9k+I&+KpE$F",WJ transform Xt,?G"k+rhj9kN

Kr)A^9#

= 15. transform XtNC-

C- 0tk<AsHNMNr9 /i$"sH&"Wj1<7gs

HNMNr9

transform N}~ FROM SQL TO SQL FROM SQL TO SQL

Q95lkP] k<As&Qi

a<?<

k<AskL PO[9HQt ~O[9HQt

6kq$ ,r =. df= |f

transform XtN

Qia<?<

=$? H_~_?$W

NT

=$? 1 DNH_~_

?$W

transform XtN

kL

H_~_?$W

NT (*=i/

O0-)

=$? 1 DNH_~_

?$W

=$?

LN transform

XNM8-

J7 J7 FROM SQL

UDF transform

TO SQL UDF

transform

transform 0k<

W,Xj5lk

~|

UDF ,P?5lk~ E*: Wj3sQ$k~

0*: Cll89?<

G<?Q9KD

$FNM8v`

N-5

J7 "j
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m: lL*JvcGO"j^;s,"!NIAi+,?G"klgO"/i$

"sH&?$WN transform O"B]K SQL Gn.G-^9#

v =$?K 1 DN0-7+J$lg#

v H_~_?$WXN0-Ndf=*hS#f," SQL i;R^?OX

t,$/D+H_go5lk3HKhCFTolk#

3Nh&JlgO"=$?NMr/i$"sH&"Wj1<7gsHr9

9k?aK" function transform KM89k,WO"j^;s#

���-������ DB2 "#��� (�-�+
<�)
0RN;/7gsN[HsINpsO""Wj1<7gs,{NN5NJ?$

WrO7F$kH$&3Hr0sH7F$^9#G<?&bGk,5V?$W

rxQ9klgO"sNfNMO"5^6^J5V?$WN&AN$:l+K

Jj^9#3N;/7gsGO"B]N~O?$WKpE$F"57$

transform Xtr0*K*r9k}!rb@7^9#

!N SELECT 9F<HasHr/T9kH7^9#

SELECT Address
FROM Person
INTO :hvaddr;

"Wj1<7gsKO"Address_t" US_addr_t JIN$s9?s9,a5l

k+I&+O^C?/,+j^;s#3Ncr#(JbNK7J$h&K"

Address_t + US_addr_t @1,a5lkH[j7^7g&#3liN=$O[

JCF$kNG"0-r,r9k transform b[JCF$J1lPJj^;

s#57$ transform ,FSP5lkh&K9k?aK"!N9FCWrBT

7^9#

9FCW 1. ;jN9YFNPj(<7gsN?aN FROM SQL function

transform rn.9k#

CREATE FUNCTION addresstofunc(A address_t)
RETURNS ROW
(Street VARCHAR(30), Number CHAR(15), City
VARCHAR(30), STATE VARCHAR (10))
LANGUAGE SQL
RETURN VALUES
(A..Street, A..Number, A..City, A..State)

CREATE FUNCTION US_addresstofunc(A US_addr_t)
RETURNS ROW
(Street VARCHAR(30), Number CHAR(15), City
VARCHAR(30), STATE VARCHAR (10), Zip
CHAR(10))
LANGUAGE SQL
RETURN VALUES
(A..Street, A..Number, A..City, A..State, A..Zip)
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9FCW 2. =l>lN?$W&Pj(<7gsKD- 1 DN transform 0k

<Wrn.9k#

CREATE TRANSFORM FOR Address_t
funcgroup1 (FROM SQL WITH FUNCTION addresstofunc)

CREATE TRANSFORM FOR US_addr_t
funcgroup2 (FROM SQL WITH FUNCTION US_addresstofunc)

9FCW 3. =l>lN?$W&Pj(<7gsKD- 1 DN0t UDF rn

.9k#

Address_t ?$WN?aN0t UDF rP?9k#

CREATE FUNCTION address_to_client (A Address_t)
RETURNS VARCHAR(150)
LANGUAGE C
EXTERNAL NAME 'addressudf!address_to_client'
...
TRANSFORM GROUP funcgroup1

address_to_client UDF rn.9k#

void SQL_API_FN address_to_client(
SQLUDF_VARCHAR *street,
SQLUDF_CHAR *number,
SQLUDF_VARCHAR *city,
SQLUDF_VARCHAR *state,
SQLUDF_VARCHAR *output,
/* Null indicators for attributes */
SQLUDF_NULLIND *street_ind,
SQLUDF_NULLIND *number_ind,
SQLUDF_NULLIND *city_ind,
SQLUDF_NULLIND *state_ind,
/* Null indicator for instance */
SQLUDF_NULLIND *address_ind,
/* Null indicator for output */
SQLUDF_NULLIND *output_ind,
SQLUDF_TRAIL_ARGS)

{
sprintf (output, "[address_t] [Street:%s] [number:%s]
[city:%s] [state:%s]",
street, number, city, state);
*output_ind = 0;

}

US_addr_t ?$WN?aN0t UDF rP?9k#

CREATE FUNCTION address_to_client (A US_addr_t)
RETURNS VARCHAR(150)
LANGUAGE C
EXTERNAL NAME 'addressudf!US_addr_to_client'
...
TRANSFORM GROUP funcgroup2

US_addr_to_client UDF rn.9k#
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void SQL_API_FN US_address_to_client(
SQLUDF_VARCHAR *street,
SQLUDF_CHAR *number,
SQLUDF_VARCHAR *city,
SQLUDF_VARCHAR *state,
SQLUDF_CHAR *zip,
SQLUDF_VARCHAR *output,
/* Null indicators */
SQLUDF_NULLIND *street_ind,
SQLUDF_NULLIND *number_ind,
SQLUDF_NULLIND *city_ind,
SQLUDF_NULLIND *state_ind,
SQLUDF_NULLIND *zip_ind,
SQLUDF_NULLIND *us_address_ind,
SQLUDF_NULLIND *output_ind,
SQLUDF_TRAIL_ARGS)

{
sprintf (output, "[US_addr_t] [Street:%s] [number:%s]
[city:%s] [state:%s] [zip:%s]",
street, number, city, state, zip);
*output_ind = 0;

}

9FCW 4. $s9?s9rh}9k?aN57$0t UDF r*r9k"

SQL r\NH7F}D UDF rn.9k#!N UDF O"UNION

ALL 8aGkg5l? SELECT 9F<HasHK TREAT rX

j7F" 57$ FROM SQL transform rFSP7^9#

CREATE FUNCTION addr_stream (ab Address_t)
RETURNS VARCHAR(150)
LANGUAGE SQL
RETURN
WITH temp(addr) AS
(SELECT address_to_client(ta.a)

FROM TABLE (VALUES (ab)) AS ta(a)
WHERE ta.a IS OF (ONLY Address_t)
UNION ALL

SELECT address_to_client(TREAT (tb.a AS US_addr_t))
FROM TABLE (VALUES (ab)) AS tb(a)
WHERE tb.a IS OF (ONLY US_addr_t))

SELECT addr FROM temp;

3lG""Wj1<7gsO" Addr_stream XtrFSP7F"

U5o7$0t UDF rFSP93H,G-^9#

SELECT Addr_stream(Address)
FROM Employee;

9FCW 5. Addr_stream 0t UDF r" Address_t N?aN FROM SQL

client transform H7FIC9k#

CREATE TRANSFORM GROUP FOR Address_t
client_group (FROM SQL
WITH FUNCTION Addr_stream)
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m: "Wj1<7gs,"?$WRtrHQ7FHqNfGCj

N;jrXj9klgO" Addr_stream r FROM SQL H7

F US_addr_t N?aN client transform KIC7^9#3l

G"Hq, US_addr_t N$s9?s9r@NKWa9k~

K" Addr_stream rFSP93H,G-kh&KJj^9#

9FCW 6. TRANSFORM GROUP *W7gsr client_group K_j7F"

"Wj1<7gsrP$sI9k#

PREP myprogram TRANSFORM GROUP client_group

DB2 , SELECT Address FROM Person INTO :hvar 9F<HasHr^`"W

j1<7gsrP$sI9k~O" DB2 O FROM SQL client transform r5

7^9# DB2 O"=$?,P$sI"&H5lF$k3Hr'17"

transform 0k<W client_group Nfr57^9#J<Ji"3lO 6 GP

$sIBT~KXj5l? TRANSFORM GROUP G"k+iG9#

transform 0k<WKO" 363Z<8N5 Nk<H&?$W Address_t KX"

7? transform Xt Addr_stream ,~CF$^9# Addr_stream O" 363Z

<8N4 GjA5lF$k SQL r\NH7F}DXtJNG"3lO>N

transform XtHO>0X8r}CF$^;s# Addr_stream XtO"

:hvaddr [9HQt,Wa9kG<?&?$W VARCHAR(150) ra7^9#

Addr_stream XtO"?$W Address_t (3NcGO US_addr_t GeQG-

k) N~OMrhj"~OMN0*?$Wrhj7^9#0*?$Wrhj9

k~K Addr_stream O"0*?$W, Address_t G"klgO"

address_to_client H$&MKP7F"0*?$W, US_addr_t G"klg

O" USaddr_to_client H$&MKP7F"P~9k0t UDF r/T7^

9#3li 2 DN UDF O"362Z<8N3 GjA5lF$^9#3liN

UDF O>}Hb"=l>lN=$?r" Addr_stream transform Xt,Wa9

k?$WG"k VARCHAR(150) K,r7^9#

=$?r~OH7Fu1~lk?aK"=l>lN UDF KO"~O=$?$

s9?s9rD9N0-Qia<?<K,r9k?aN FROM SQL transform

Xt,,WG9# 362Z<8N3 N CREATE FUNCTION 9F<HasHO"

3liN transform ,~CF$k TRANSFORM GROUP K>0rU1F$^

9#

transform XtN?aN CREATE FUNCTION 9F<HasHO" 361Z<8

N1 G/T5lF$^9# transform Xtr transform 0k<WHX"U1k

CREATE TRANSFORM 9F<HasHO" 362Z<8N2 G/T5lF$^

9#
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361Z<8NX5V?$W&G<?N DB2 +iN!w (P$sI"&H)YGb

@5lF$k"Wj1<7gs,;jNMr`n9kH"=N"Wj1<7g

sOQ95l?MrG<?Y<9K^~9k,W,"j^9#!N=8rHQ

7F"=$?r"Wj1<7gs+i DB2 G<?Y<9K^~9kH7^

9#

INSERT INTO person (Oid, Name, Address)
VALUES (‘n’, ‘Norm’, :hvaddr);

=$?N?aN INSERT 9F<HasHrBT9kKO""Wj1<7gsO

!N9FCWrBT9k,W,"j^9#

9FCW 1. ;jN9YFNPj(<7gsN?aN TO SQL function

transform rn.9k#!NcO"Address_t *hS US_addr_t

?$WrQ99k" SQL r\NH7FbD UDF r(7F$^

9#

CREATE FUNCTION functoaddress
(str VARCHAR(30), num CHAR(15), cy VARCHAR(30), st VARCHAR (10))
RETURNS Address_t
LANGUAGE SQL
RETURN Address_t()..street(str)..number(num)..city(cy)..state(st);
CREATE FUNCTION functoaddress
(str VARCHAR(30), num CHAR(15), cy VARCHAR(30), st VARCHAR (10),
zp CHAR(10))

RETURNS US_addr_t
LANGUAGE SQL
RETURN US_addr_t()..street(str)..number(num)..city(cy)

..state(st)..zip(zp);

9FCW 2. =l>lN?$W&Pj(<7gsKD- 1 DN transform 0k

<Wrn.9k#

CREATE TRANSFORM FOR Address_t
funcgroup1 (TO SQL
WITH FUNCTION functoaddress);

CREATE TRANSFORM FOR US_addr_t
funcgroup2 (TO SQL
WITH FUNCTION functousaddr);

9FCW 3. =l>lN?$W&Pj(<7gsKD- 1 DNdf=5l?;

j?$Wra90t UDF rn.9k#

Address_t ?$WN?aN0t UDF rP?9k#

CREATE FUNCTION client_to_address (encoding VARCHAR(150))
RETURNS Address_t
LANGUAGE C
TRANSFORM GROUP funcgroup1
...
EXTERNAL NAME 'address!client_to_address';
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client_to_address N Address_t P<8gsN?aN0t UDF

rn.9k#

void SQL_API_FN client_to_address (
SQLUDF_VARCHAR *encoding,
SQLUDF_VARCHAR *street,
SQLUDF_CHAR *number,
SQLUDF_VARCHAR *city,
SQLUDF_VARCHAR *state,
/* Null indicators */
SQLUDF_NULLIND *encoding_ind,
SQLUDF_NULLIND *street_ind,
SQLUDF_NULLIND *number_ind,
SQLUDF_NULLIND *city_ind,
SQLUDF_NULLIND *state_ind,
SQLUDF_NULLIND *address_ind,
SQLUDF_TRAIL_ARGS )

{
char c[150];
char *pc;
strcpy(c, encoding);
pc = strtok (c, ":]");
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (street, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (number, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (city, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (state, pc);
*street_ind = *number_ind = *city_ind
= *state_ind = *address_ind = 0;

}

US_addr_t ?$WN?aN0t UDF rP?9k#

CREATE FUNCTION client_to_us_address (encoding VARCHAR(150))
RETURNS US_addr_t
LANGUAGE C
TRANSFORM GROUP funcgroup1
...
EXTERNAL NAME 'address!client_to_US_addr';

client_to_address N US_addr_t P<8gsN?aN0t UDF

rn.9k#

void SQL_API_FN client_to_US_addr(
SQLUDF_VARCHAR *encoding,
SQLUDF_VARCHAR *street,
SQLUDF_CHAR *number,
SQLUDF_VARCHAR *city,
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SQLUDF_VARCHAR *state,
SQLUDF_VARCHAR *zip,
/* Null indicators */
SQLUDF_NULLIND *encoding_ind,
SQLUDF_NULLIND *street_ind,
SQLUDF_NULLIND *number_ind,
SQLUDF_NULLIND *city_ind,
SQLUDF_NULLIND *state_ind,
SQLUDF_NULLIND *zip_ind,
SQLUDF_NULLIND *us_addr_ind,
SQLUDF_TRAIL_ARGS)

{
char c[150];
char *pc;
strcpy(c, encoding);
pc = strtok (c, ":]");
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (street, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strncpy (number, pc,14);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (city, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strcpy (state, pc);
pc = strtok (NULL, ":]");
pc = strtok (NULL, ":]");
strncpy (zip, pc, 9);
*street_ind = *number_ind = *city_ind
= *state_ind = *zip_ind = *us_addr_ind = 0;

}

9FCW 4. $s9?s9rh}9k?aN57$0t UDF r*r9k"

SQL r\NH7F}D UDF rn.9k#!N UDF O"UNION

ALL 8aGkg5l? SELECT 9F<HasHK TREAT rX

j7F" 57$ FROM SQL transform rFSP7^9#kL

O"l~=KV+l^9#

CREATE FUNCTION stream_address (ENCODING VARCHAR(150))
RETURNS Address_t
LANGUAGE SQL
RETURN
(CASE(SUBSTR(ENCODING,2,POSSTR(ENCODING,‘]’)-2))
WHEN ‘address_t’

THEN client_to_address(ENCODING)
WHEN ‘us_addr_t’

THEN client_to_us_addr(ENCODING)
ELSE NULL
END);
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9FCW 5. stream_address UDF r" Address_t N?aN TO SQL client

transform H7FIC9k#

CREATE TRANSFORM FOR Address_t
client_group (TO SQL
WITH FUNCTION stream_address);

9FCW 6. TRANSFORM GROUP *W7gsr client_group K_j7F"

"Wj1<7gsrP$sI9k#

PREP myProgram2 TRANSFORM GROUP client_group

=$?,P$sI5l? INSERT 9F<HasH,""Wj1<7gsK^^

lF$k~O" DB2 O TO SQL client transform r57^9# DB2 O"

transform 0k<W client_group NfG3N transform r57^9#J<J

i"3lO 6 GP$sIBT~KXj5l? TRANSFORM GROUP G"k+

iG9# DB2 O",WH9k transform Xt stream_address r!P7^

9#3lO 5 G"k<H&?$W Address_t HX"U1ilF$^9#

stream_address O" 367Z<8N4 GjA5lF$k SQL r\NH7F}D

XtJNG"3lOICN transform XtHO@(5l?>0X8r}CF$

^;s#~OQia<?<KD$FO" stream_address O VARCHAR(150)

ru1~l^9#3lO"Wj1<7gs&[9HQt :hvaddr KP~9kb

NG9# stream_address O"57$k<H&?$W Address_t NMG"j"

57$0*?$WNMGb"kMra7^9#

stream_address O" VARCHAR(150) ~OQia<?<rrO7F"0*?$

W (3NvcGO" ‘Address_t’ + ‘US_addr_t’ N$:l+) rXj9k5V9

Hjs0r57^9#!K stream_address O"P~9k0t UDF r/T7

F" VARCHAR(150) rrO7"XjN?$WN*V8'/Hra7^9#=

l>lN?$Wra9 2 DN client_to_address() UDF ,"j^9#3li

N UDF O"365Z<8N3 GjA5lF$^9#=l>lN UDF O~O

VARCHAR(150) rhj"U5o7$=$?N0-rbt*K=.7"3Nh&

K7F=$?ra7^9#

=$?ra9?aK"=l>lN UDF KO"PO0-Mr=$?N$s9?

s9K=.9k?aN TO SQL transform Xt,,WG9# 365Z<8N3 N

CREATE FUNCTION 9F<HasHO" transform ,~CF$k

TRANSFORM GROUP K>0rU1F$^9#

365Z<8N1 N SQL r\NH7F}D transform XtH" 365Z<8N2 N

transform 0k<WHNX"O" 365Z<8N3 N CREATE FUNCTION 9F

<HasHNfGXj5lF$^9#
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E* SQL NfN=$?[9HQtr!w^?Ow.9kKO"=N=$?r

=9NKHQ5lkH_~_?$WrX(9k SQL k@rs!9k,W,"

j^9#3Nk@NA0O!NH*jG9#

EXEC SQL BEGIN DECLARE SECTION ;
SQL TYPE IS structured_type AS base_type host-variable-name ;

EXEC SQL END DECLARE SECTION;

?H(P"?$W Address_t O"/i$"sH&"Wj1<7gsKO5lk

~K"DQ98z?$WKQ95lkH7^7g&# Address_t ?$WN[9

HQtKO"!Nk@rHQ7^9#

SQL TYPE IS Address_t AS VARCHAR(150) addrhv;

	�����

=$?QtrXj7? DESCRIBE 9F<HasHrHQ9kH" FROM SQL

transform XtNkL?$WN-R," DB2 KhCF SQLDA Np\

SQLVAR N SQLTYPE U#<kIK~lil^9#7+7"CURRENT

DEFAULT TRANSFORM GROUP Cll89?<rHQ7F TRANSFORM

GROUP ,Xj5lF$J$+"Xj7?0k<WK FROM SQL transform X

t,jA5lF$J$H$&IAi+N}3G" FROM SQL transform Xt

,jA5lF$J$lgO"DESCRIBE O(i<ra7^9#

=$?NB]N>0O"SQLVAR2 NfKa5l^9# SQLDA N=$N\Y

KD$FO"SQL rbq r2H7F/@5$#
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LOB KD$F . . . . . . . . . . . 371
i<8&*V8'/H&G<?&?$W

(BLOB"CLOB"DBCLOB) KD$F . . . 372
i<8&*V8'/H&m1<?<KD$F 374
c: CLOB MrH&nHN?aNm1<?<

NHQ . . . . . . . . . . . . . 376
LOBLOC Wm0i`cNn0}! . . . 376
C Nc: LOBLOC.SQC . . . . . . . 377
COBOL Nc: LOBLOC.SQB . . . . . 379

c: LOB 0N>ANx(V- . . . . . . 381

LOBEVAL Wm0i`cNn0}!. . . 382
C Nc: LOBEVAL.SQC. . . . . . . 383
COBOL Nc: LOBEVAL.SQB. . . . . 385
81Qt*hS LOB m1<?< . . . 387

LOB U!$k2HQt . . . . . . . . 387
c: U!$kXNI-easHNjP . . . 390

LOBFILE Wm0i`cNn0}! . . . 390
C Nc: LOBFILE.SQC . . . . . . . 391
COBOL Nc: LOBFILE.SQB . . . . . 392

c: CLOB sXNG<?N^~ . . . . . 394

LOB ��	�

LONG VARCHAR *hS LONG VARGRAPHIC G<?&?$WN-1hB&

O"32K P$HG9#3lOaL5$:J<NF-9H&G<?KO=,G9

,""Wj1<7gsGOg-JF-9H&I-easHr]I7J1lPJ

iJ$lg,h/"j^9#^?>Kb;<"SG*"^L"F-9HH^A

h}N.g7?bN"$a<8JI"5^6^JG<?&?$Wr]I7J1

lPJiJ$lgb"j^9# DB2 O"3Nh&JG<?&*V8'/Hr

2 .,P$H (GB) J<N5$:N9Hjs0H7F]I9k 3 DNG<?&

?$Wrw(F$^9#=N 3 DNG<?&?$WHO"2 Ji<8&*V8

'/H (BLOB)"1lP$H8zi<8&*V8'/H (CLOB)"*hS 2 P

$H8zi<8&*V8'/H (DBCLOB) G9#

i<8&*V8'/H (LOB) N]I@1GJ/"G<?Y<9fNF LOB

r2H7?j"=lrHQ7?j$57?j9k}!b,WG9# DB2 NF

=KO"X"9k LOB G<?,gLK^^lF$klg,"j^9#3Nl

g"1 DN LOB MO 2 .,P$Hhjg-/Jk3HO"j^;s,"

LOB G<?O 1 Tv?j 24 .,P$H"1 =v?j 4 FiP$H^GHJ

j^9#CLJTN LOB sfKO"IN~@Gb i<8&*V8'/HM

,^^l^9#

LOB O">NG<?&?$WNlgH1MK[9HQtrHQ7F2H*hS

`n9k3H,G-^9#?@7[9HQt,HQ9k/i$"sH&abj

<NPCU!<," LOB Mr]19kNKT=,Jlgb"j^9#3Nh

&Jg-JMN`nO">N}!GToJ1lPJj^;s#m1<?< O"

G<?Y<9&5<P<Gi<8&*V8'/HMr1L*hS`n7?j"

© Copyright IBM Corp. 1993, 2000 371



CjN LOB MrjP9klgKHQ9kHXxG9#U!$k2HQt O"

i<8&*V8'/H (^?O=Ngt,) r/i$"sHVG*}*K\0

9klgKHQ9kHXxG9#

m: DB2 O"JDBC *hS SQLJ "Wj1<7gsKP9k LOB 5]<Hr

s!7F$^9# Java "Wj1<7gsGN LOB NHQN\YKD$

FO" 694Z<8NXJDBC 2.0Yr2H7F/@5$#

!N`GO"e-NHTC/KD$F\7/b@7^9#

����������������-� (BLOB�CLOB�DBCLOB) ��	�

i<8&*V8'/HNG<?&?$WO"5$:,<mP$H+i 2 .,P

$H -1 NOObNG<?r]I7^9#

i<8&*V8'/HN 3 DNG<?&?$WO"=l>l!Nh&KjA5

l^9#

v 8zi<8&*V8'/H (CLOB) ]X"U1il?3<I&Z<8r}D

#tN1lP$H8z+i.k8z9Hjs0#3NG<?&?$WO"p

sL,8` VARCHAR G<?&?$WNB& (eB 4K P$H) r6(k

F-9HX~psr]17F*/NKG,G9#>N8z?$WHN_9-

@1GJ/"psN3<I&Z<8Q9b5]<H5l^9#

v 2 P$H8zi<8&*V8'/H (DBCLOB) ]X"U1il?3<I&

Z<8r}D#tN 2 P$H8z+i.k8z9Hjs0#3NG<?&?

$WO" 2 P$H8z;CH,HQ5lkF-9HX~psr]17F*/

NKG,G9#3lb^?">N8z?$WHN_9-,"k@1GJ/"

psN3<I&Z<8Q9b5]<H5l^9#

v 2 Ji<8&*V8'/H (BLOB) ]X"U1il?3<I&Z<8r}?

J$#tNP$H+i.k 2 J9Hjs0#3NG<?&?$WO" 2 J

G<?r]I7F=lrf<6<jACl?$W (UDT) GHQG-k04

J=<9&?$WK9k3H,G-kNG3NfGGbrK)A^9#=<

9&?$WH7F BLOB rHQ9k UDT O"$a<8";<"^A"*

hSH3d"Wj1<7gsKC-N=N>NG<?&?$Wr]I9k?

aKn.5l^9# UDT N\YKD$FO"295Z<8NXh11O f<6

<jACl?$WYr2H7F/@5$#

DLNG<?Y<9&m1<7gsO"9YFNi<8&*V8'/HMr=

fNl3<IN0&K]I7^9#=fNFTNi<8&*V8'/HKO"

=l>li<8&*V8'/H-RR ,U$F$^9#i<8&*V8'/H

-RRKO"G#9/eNLNljK]I5lF$ki<8&*V8'/H&
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G<?K"/;99kNKHQ5lk)fps,^^lF$^9#=lO"2

GB ^GN LOB r]IG-kl3<IN0&Ki<8&*V8'/H&G<

?r]I9k3HG9#i<8&*V8'/H-RRK"/;99kH" LOB

r`n9k]Ko:+J*<P<XCI,88^9# (]I*hSQU)<^

s9eN}3Khj" LOB KO.5$G<?`\r~lJ$},h$G7g

&#)

Fi<8&*V8'/HsNGg5$:O" CREATE TABLE 9F<Has

HfNi<8&*V8'/H&?$WNk@NltG9#i<8&*V8'/

HsNGg5$:Khj"=NsfN9YFN LOB -RRNGg5$:,h

^j^9#=NkL"9YFNG<?&?$WN&A"1lTvjK,gG-

kstbh^j^9#=NTfG LOB -RRKhjHQ5lk9Z<9O"

P~9k=NGg5$:KhCF"*h= 60 A 300 P$HNOOKo?j^

9#Cj5$:N LOB -RRKD$FO" SQL rbq G CREATE TABLE 9

F<HasHr2H7F/@5$#

CREATE TABLE eN lob-options-clause rHQ7F LOB sXNQ9r-

?9k (^?O7J$) 3Hr*rG-^9#^?3N8arHQ7F" LOB

-RRrJiK=(9k (^?O7J$) 3HbG-^9#3lO"LOB r]

I9kNK=,J9Z<9@1rdj6C?j"-hNIC`nK~1F LOB

K>,J9Z<9rdj6k3H,G-kH$&3HrU#7^9#

tablespace-options-clause rHQ9kH"\:YU#<kINsMd LOB

G<?&?$Wr]I9k?aN LONG =9Z<9r1LG-^9#

CREATE TABLE *hS ALTER TABLE 9F<HasHN\YKD$FO" SQL

rbq r2H7F/@5$#

LOB ,soKg-J5$:KJklgO"G<?Y<9b0XN\0~KG<

?Y<9&79F`NQU)<^s9,g}Kc<9k3H,"j^9# DB2

, 1 GB hjg-$ LOB MNm.s0rBT7J/Fb"G<?Y<9Nm

0Ot4a,P$HKa$ LOB MG90KB&K#9k+b7l^;s#

SQLCODE -355 (SQLSTATE 42993) H$&(i<O" 1 GB hjg-$5$

:N LOB Nm0rT*&H7?lgK/3j^9# CREATE TABLE *hS

ALTER TABLE 9F<HasHK lob-options-clause rHQ9kH"CjN

LOB sNm.s0r*UK9k3H,G-^9#*W7gsr NOT LOGGED K

_j9kHQU)<^s9r~eG-^9,"G7NPC/"CWeN LOB

MNQ9,m<kU)o<Is|fK:ol^9#3NHTC/N\YKD$

FO" I}Njz- r2H7F/@5$#
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�����������������	�

50*KO"LOB m1<?<O3l^GK"C?1cJM(r=9bNG9#

9JoA"Ok+Kg-JMr2H9k.5/FI}7d9$MrHQ7^

9#qN*KO"LOB m1<?<O[9HQtK]I5lF$k 4 P$HN

MG"Wm0i`O3N[9HQtrHQ7FG<?Y<9&79F`fK]

15lF$k LOB M (^?O LOB 0) r2H9k3H,G-^9#Wm0

i`O" LOB m1<?<rHQ7F LOB M,8`[9HQtK]I5lF

$k+Nh&K`nG-^9# LOB m1<?<rHQ9klgNjc@O"

LOB Mr5<P<+i"Wj1<7gsX\w9k (=7FFYa9) ,W,

J$H$&3HG9#

LOB m1<?<O"G<?Y<9fNs^?O*}-1hNljGOJ/"

LOB M^?O LOB 0KX"7F$^9#=N?a"m1<?<K LOB Mr

_j7?eO"5Ns^?O=eG"=Nm1<?<KhCF2H5lkMK

FArZ\9h&J`nrT&3HOG-^;s#m1<?<KX"9kM

O"nH1L,*;9k^G"^?OGiK/km1<?<,@(*Kr|5

lk^G-zG9# FREE LOCATOR 9F<HasHO"m1<?<r=NM+

ir|7^9#1MK"3_CH^?Om<kPC/`nO"His6/7g

sKX"7?9YFN LOB m1<?<rr|7^9#

LOB m1<?<O"DB2 H UDF NVGO93HbG-^9# UDF , LOB

m1<?<rHQ7F LOB Mr`n9k]KQ$ilkClJ API ,"j

^9#3liN API N\YKD$FO"472Z<8NXUDF NQia<?<

dkLH7FN LOB m1<?<NHQYr2H7F/@5$#

LOB Mr*r9k]KO"!N 3 DN*W7gs,"j^9#

v 9YFN LOB Mr[9HQtKXj9k#9YFN LOB M,5<P<+

i/i$"sHX#L5l^9#

v LOB m1<?<N_r[9HQtKXj9k# LOB MO5<P<KD5

l"LOB m1<?<O/i$"sHK\05l^9#

v 9YFN LOB MrU!$k2HQtKXj9k# LOB MO"Wj1<7

gsNabj<rp5:K/i$"sHNU!$kK\05l^9#

Wm0i`bG LOB MrHQ9kH"Wm0i^<,G,JjJrhakN

Kr)A^9# LOB M,soKg-/"!N 1 D^?O#t SQL 9F<H

asHN~OMH7FN_,WJlgO"m1<?<NfKMr]}9kN,

GbI$}!G9#m1<?<rHQ9kH"LOB Mr[9HQtX>w75

<P<Xa9?aK,WJ"9YFN/i$"sH / 5<P<L.NL.Lr

|n7^9#
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9YFN LOB M,"=N5$:K++oi:Wm0i`K,WJlgO",

: LOB r>w7J1lPJj^;s#3NlgGb"3 DN*W7gs,H

QD=G9#8`^?OU!$k&[9HQtK9YFNMrXjG-^9

,"!NcK(9h&Km1<?<K LOB MrXj7"=lrm1<?<+

i8`[9HQtX/7:DI_~`},I$G7g&#
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3NcGO""Wj1<7gs&Wm0i`, LOB MNm1<?<r!w

7"=Nm1<?<rHQ7F LOB M+iG<?rjP7^9#Wm0i`

O"3N}!G LOB G<?Nlt,K,WJ@1N-1h (5$:OWm0

i`Khjh^k)rdj6kNG"+<=krHQ7F 1 YFSP7rT&

@1G+^$^;s#

LOBLOC ����%������

1. [9HQtrk@9k# BEGIN DECLARE SECTION *hS END

DECLARE SECTION 9F<HasHO"[9HQtk@rhZj^9#[

9HQtKO"SQL 9F<HasHG2H5lk]K"\,tH7F3m

s (:) ,U1il^9# CLOB LOCATOR [9HQt,k@5l^9#

2. [9HQt LOCATOR K LOB MrhjP9# CURSOR *hS FETCH

k<AsrHQ7F"G<?Y<9fN LOB U#<kINljr[9HQ

tNm1<?<K?(^9#

3. LOB LOCATORS rr|9k#3NcGHQ5lF$k LOB LOCATORS

,r|5l"m1<?<r=N0NM+ir|7^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i`@lKh

j[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

COBOL CHECKERR O checkerr.cbl. H$&>0N0tWm0i`G

9#

FORTRAN CHECKERR O util.f U!$kK"k5Vk<AsG9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: LOBLOC.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[]) {

EXEC SQL BEGIN DECLARE SECTION; �1�
char number[7];
sqlint32 deptInfoBeginLoc;
sqlint32 deptInfoEndLoc;
SQL TYPE IS CLOB_LOCATOR resume;
SQL TYPE IS CLOB_LOCATOR deptBuffer;
short lobind;
char buffer[1000]="";
char userid[9];
char passwd[19];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: LOBLOC¥n" );
if (argc == 1) {

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3) {

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else {

printf ("¥nUSAGE: lobloc [userid passwd]¥n¥n");
return 1;

} /* endif */

/* Employee A10030 is not included in the following select, because
the lobeval program manipulates the record for A10030 so that it is
not compatible with lobloc */

EXEC SQL DECLARE c1 CURSOR FOR
SELECT empno, resume FROM emp_resume WHERE resume_format='ascii'
AND empno <> 'A00130';

EXEC SQL OPEN c1;
EMB_SQL_CHECK("OPEN CURSOR");
do {

EXEC SQL FETCH c1 INTO :number, :resume :lobind; �2�
if (SQLCODE != 0) break;
if (lobind < 0) {

printf ("NULL LOB indicated¥n");
} else {

/* EVALUATE the LOB LOCATOR */
/* Locate the beginning of "Department Information" section */
EXEC SQL VALUES (POSSTR(:resume, 'Department Information'))

INTO :deptInfoBeginLoc;
EMB_SQL_CHECK("VALUES1");
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/* Locate the beginning of "Education" section (end of "Dept.Info" */
EXEC SQL VALUES (POSSTR(:resume, 'Education'))

INTO :deptInfoEndLoc;
EMB_SQL_CHECK("VALUES2");
/* Obtain ONLY the "Department Information" section by using SUBSTR */
EXEC SQL VALUES(SUBSTR(:resume, :deptInfoBeginLoc,

:deptInfoEndLoc - :deptInfoBeginLoc)) INTO :deptBuffer;
EMB_SQL_CHECK("VALUES3");
/* Append the "Department Information" section to the :buffer var. */
EXEC SQL VALUES(:buffer || :deptBuffer) INTO :buffer;
EMB_SQL_CHECK("VALUES4");

} /* endif */
} while ( 1 );
printf ("%s¥n",buffer);
EXEC SQL FREE LOCATOR :resume, :deptBuffer; �3�
EMB_SQL_CHECK("FREE LOCATOR");
EXEC SQL CLOSE c1;
EMB_SQL_CHECK("CLOSE CURSOR");
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : LOBLOC.SQC */
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COBOL ��: LOBLOC.SQB

Identification Division.
Program-ID. "lobloc".
Data Division.
Working-Storage Section.

copy "sqlenv.cbl".
copy "sql.cbl".
copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC. �1�

01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

01 empnum pic x(6).
01 di-begin-loc pic s9(9) comp-5.
01 di-end-loc pic s9(9) comp-5.
01 resume USAGE IS SQL TYPE IS CLOB-LOCATOR.
01 di-buffer USAGE IS SQL TYPE IS CLOB-LOCATOR.
01 lobind pic s9(4) comp-5.
01 buffer USAGE IS SQL TYPE IS CLOB(1K).

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: LOBLOC".
* Get database connection information.

display "Enter your user id (default none): "
with no advancing.

accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR
* format with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.

* Employee A10030 is not included in the following select, because
* the lobeval program manipulates the record for A10030 so that it is
* not compatible with lobloc

EXEC SQL DECLARE c1 CURSOR FOR
SELECT empno, resume FROM emp_resume
WHERE resume_format = 'ascii'
AND empno <> 'A00130' END-EXEC.

EXEC SQL OPEN c1 END-EXEC.
move "OPEN CURSOR" to errloc.
call "checkerr" using SQLCA errloc.
Move 0 to buffer-length.
perform Fetch-Loop thru End-Fetch-Loop
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until SQLCODE not equal 0.
* display contents of the buffer.

display buffer-data(1:buffer-length).
EXEC SQL FREE LOCATOR :resume, :di-buffer END-EXEC. �3�
move "FREE LOCATOR" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL CLOSE c1 END-EXEC.
move "CLOSE CURSOR" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Main.
go to End-Prog.

Fetch-Loop Section.
EXEC SQL FETCH c1 INTO :empnum, :resume :lobind �2�

END-EXEC.
if SQLCODE not equal 0

go to End-Fetch-Loop.
* check to see if the host variable indicator returns NULL.

if lobind less than 0 go to NULL-lob-indicated.
* Value exists. Evaluate the LOB locator.
* Locate the beginning of "Department Information" section.

EXEC SQL VALUES (POSSTR(:resume, 'Department Information'))
INTO :di-begin-loc END-EXEC.

move "VALUES1" to errloc.
call "checkerr" using SQLCA errloc.

* Locate the beginning of "Education" section (end of Dept.Info)
EXEC SQL VALUES (POSSTR(:resume, 'Education'))

INTO :di-end-loc END-EXEC.
move "VALUES2" to errloc.
call "checkerr" using SQLCA errloc.
subtract di-begin-loc from di-end-loc.

* Obtain ONLY the "Department Information" section by using SUBSTR
EXEC SQL VALUES (SUBSTR(:resume, :di-begin-loc,

:di-end-loc))
INTO :di-buffer END-EXEC.

move "VALUES3" to errloc.
call "checkerr" using SQLCA errloc.

* Append the "Department Information" section to the :buffer var
EXEC SQL VALUES (:buffer || :di-buffer) INTO :buffer

END-EXEC.
move "VALUES4" to errloc.
call "checkerr" using SQLCA errloc.
go to End-Fetch-Loop.

NULL-lob-indicated.
display "NULL LOB indicated".

End-Fetch-Loop. exit.
End-Prog.

stop run.
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�: LOB 	��	�����

?<2CHN8hK LOB 0NXjrT&^G"LOB MNP$HN\0O"j

^;s#3lO"9Hjs0Xt*hSi;RH&KHQ5lk LOB MNm

1<?<,"Xj5lk^G>A,d|5lk0rn.G-kH$&3HrU

#7^9#3lO"LOB 0N>ANx(V- HFPl^9#

3NcGO"CLJF+ (empno = '000130') ," EMP_RESUME H$&F+N

=NfG7</5l^9# Department Information H$&F+N;/7gs

O"#L*hSZj4-5l"F+NGeKIC5l^9#=7F"3N7,

NF+O EMP_RESUME H$&=K^~5l^9#3N=fN5NF+O"$Q

9N^^G9#

m1<?<O"5NF++iB]KP$HN\0^?O#LrTo:K"7,

NF+r";sVk*hS!:9k3HrvD7^9#G**JdjvF"D

^j INSERT 9F<HasH^G"P$HN\0OTol^;s#3lO^

?"5<P<K*$FN_Tol^9#

>Arx(V/H"DB2 , LOB I/O NQU)<^s9r~e5;klg,"

j^9#3lO"LOB XtG,=Wm0i`, LOB 0reX0KQA5;h

&H9k?aK/3j^9#3liNeX0O18kLrP7^9,"G#9

/ I/O ,/J/FQ_^9#

Ws9kH"J<NlgK LOB m1<?<OWm0i_s0&7Jj*Nt

KQ0*K,g7^9#

1. +Jjg-J LOB N4/ltN_r/i$"sH&Wm0i`K\09k

lg#

2. LOB 4N,"Wj1<7gsNabj<K}^iJ$lg#

3. Wm0i`K LOB 0+iNl~*J LOB M,,WG"k,"=NkLr

]I9k,WOJ$lg#

4. (LOB 0N>Arx(V/3HKhj) QU)<^s9rEk9klg#
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LOBEVAL ����%������

1. [9HQtrk@9k# BEGIN DECLARE SECTION *hS END

DECLARE SECTION 9F<HasHO"[9HQtk@rhZj^9#[

9HQtKO"SQL 9F<HasHG2H5lk]K"\,tH7F3m

s (:) ,U1il^9# CLOB LOCATOR [9HQt,k@5l^9#

2. [9HQt LOCATOR K LOB MrhjP9# CURSOR *hS FETCH

k<AsrHQ7F"G<?Y<9fN LOB U#<kINljr[9HQ

tNm1<?<K?(^9#

3. LOCATORS rHQ7F LOB G<?r`n9k#!K3/ 5 DN SQL

9F<HasHO" LOB U#<kIK^^lF$kBG<?r\0;:K

LOB G<?r`n7^9#3lO"LOB LOCATORS rHQ7FT$^

9#

4. LOB G<?,?<2CH8hK\09k#?<2CH8hKdjvFil

? LOB N>AO"3N SQL 9F<HasH^Gd|5l^9#3N

LOB 9F<HasHN>AOx(V+l^9#

5. LOB LOCATORS rr|9k#3NcGHQ5lF$k LOB LOCATORS

,r|5l"m1<?<r=N0NM+ir|7^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i`@lKh

j[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

COBOL CHECKERR O checkerr.cbl. H$&>0N0tWm0i`G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: LOBEVAL.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[]) {

EXEC SQL BEGIN DECLARE SECTION; �1�
char userid[9];
char passwd[19];
sqlint32 hv_start_deptinfo;
sqlint32 hv_start_educ;
sqlint32 hv_return_code;
SQL TYPE IS CLOB(5K) hv_new_section_buffer;
SQL TYPE IS CLOB_LOCATOR hv_doc_locator1;
SQL TYPE IS CLOB_LOCATOR hv_doc_locator2;
SQL TYPE IS CLOB_LOCATOR hv_doc_locator3;

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: LOBEVAL¥n" );
if (argc == 1) {

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3) {

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else {

printf ("¥nUSAGE: lobeval [userid passwd]¥n¥n");
return 1;

} /* endif */

/* delete any instance of "A00130" from
previous executions of this sample */

EXEC SQL DELETE FROM emp_resume WHERE empno = 'A00130';
/* Use a single row select to get the document */
EXEC SQL SELECT resume INTO :hv_doc_locator1 FROM emp_resume

WHERE empno = '000130' AND resume_format = 'ascii'; �2�
EMB_SQL_CHECK("SELECT");
/* Use the POSSTR function to locate the start of

sections "Department Information" & "Education" */
EXEC SQL VALUES (POSSTR(:hv_doc_locator1, 'Department Information'))

INTO :hv_start_deptinfo; �3�
EMB_SQL_CHECK("VALUES1");
EXEC SQL VALUES (POSSTR(:hv_doc_locator1, 'Education'))

INTO :hv_start_educ;
EMB_SQL_CHECK("VALUES2");
/* Replace Department Information Section with nothing */
EXEC SQL VALUES (SUBSTR(:hv_doc_locator1, 1, :hv_start_deptinfo -1)

|| SUBSTR (:hv_doc_locator1, :hv_start_educ))
INTO :hv_doc_locator2;

EMB_SQL_CHECK("VALUES3");
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/* Move Department Information Section into the hv_new_section_buffer */
EXEC SQL VALUES (SUBSTR(:hv_doc_locator1, :hv_start_deptinfo,

:hv_start_educ -:hv_start_deptinfo)) INTO :hv_new_section_buffer;
EMB_SQL_CHECK("VALUES4");
/* Append our new section to the end (assume it has been filled in)

Effectively, this just moves the Department Information to the bottom
of the resume. */

EXEC SQL VALUES (:hv_doc_locator2 || :hv_new_section_buffer) INTO
:hv_doc_locator3;

EMB_SQL_CHECK("VALUES5");
/* Store this resume section in the table. This is where the LOB value

bytes really move */
EXEC SQL INSERT INTO emp_resume VALUES ('A00130', 'ascii',

:hv_doc_locator3); �4�
EMB_SQL_CHECK("INSERT");
printf ("LOBEVAL completed¥n");
/* free the locators */ �5�
EXEC SQL FREE LOCATOR :hv_doc_locator1, :hv_doc_locator2, : hv_doc_locator3;
EMB_SQL_CHECK("FREE LOCATOR");
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : LOBEVAL.SQC */
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COBOL ��: LOBEVAL.SQB

Identification Division.
Program-ID. "lobeval".
Data Division.
Working-Storage Section.

copy "sqlenv.cbl".
copy "sql.cbl".
copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC. �1�

01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

01 hv-start-deptinfo pic s9(9) comp-5.
01 hv-start-educ pic s9(9) comp-5.
01 hv-return-code pic s9(9) comp-5.
01 hv-new-section-buffer USAGE IS SQL TYPE IS CLOB(5K).
01 hv-doc-locator1 USAGE IS SQL TYPE IS CLOB-LOCATOR.
01 hv-doc-locator2 USAGE IS SQL TYPE IS CLOB-LOCATOR.
01 hv-doc-locator3 USAGE IS SQL TYPE IS CLOB-LOCATOR.

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: LOBEVAL".
* Get database connection information.

display "Enter your user id (default none): "
with no advancing.

accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR
* format with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.

* Delete any instance of "A00130" from previous executions
EXEC SQL DELETE FROM emp_resume

WHERE empno = 'A00130' END-EXEC.
* use a single row select to get the document

EXEC SQL SELECT resume INTO :hv-doc-locator1 �2�
FROM emp_resume
WHERE empno = '000130'
AND resume_format = 'ascii' END-EXEC.

move "SELECT" to errloc.
call "checkerr" using SQLCA errloc.

* use the POSSTR function to locate the start of sections
* "Department Information" & "Education"
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EXEC SQL VALUES (POSSTR(:hv-doc-locator1,
'Department Information'))
INTO :hv-start-deptinfo END-EXEC. �3�

move "VALUES1" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL VALUES (POSSTR(:hv-doc-locator1,

'Education')) INTO :hv-start-educ END-EXEC.
move "VALUES2" to errloc.
call "checkerr" using SQLCA errloc.

* replace Department Information section with nothing
EXEC SQL VALUES (SUBSTR(:hv-doc-locator1, 1,

:hv-start-deptinfo - 1) ||
SUBSTR(:hv-doc-locator1, :hv-start-educ))
INTO :hv-doc-locator2 END-EXEC.

move "VALUES3" to errloc.
call "checkerr" using SQLCA errloc.

* move Department Information section into hv-new-section-buffer
EXEC SQL VALUES (SUBSTR(:hv-doc-locator1,

:hv-start-deptinfo,
:hv-start-educ - :hv-start-deptinfo))
INTO :hv-new-section-buffer END-EXEC.

move "VALUES4" to errloc.
call "checkerr" using SQLCA errloc.

* Append the new section to the end (assume it has been filled)
* Effectively, this just moves the Dept Info to the bottom of
* the resume.

EXEC SQL VALUES (:hv-doc-locator2 ||
:hv-new-section-buffer)
INTO :hv-doc-locator3 END-EXEC.

move "VALUES5" to errloc.
call "checkerr" using SQLCA errloc.

* Store this resume in the table.
* This is where the LOB value bytes really move.

EXEC SQL INSERT INTO emp_resume �4�
VALUES ('A00130', 'ascii', :hv-doc-locator3)
END-EXEC.

move "INSERT" to errloc.
call "checkerr" using SQLCA errloc.
display "LOBEVAL completed".
EXEC SQL FREE LOCATOR :hv-doc-locator1, :hv-doc-locator2, �5�

:hv-doc-locator3 END-EXEC.
move "FREE LOCATOR" to errloc.
call "checkerr" using SQLCA errloc.
EXEC SQL CONNECT RESET END-EXEC.
move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Prog.
stop run.
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����
�� LOB ����

"Wj1<7gs&Wm0i`NLoN[9HQtKD$FO"[9HQtK

NULL MrXj9kH"=NM, NULL G"kH(981QtKiNM,X

j5l^9#7+7 LOB m1<?<NlgO"81QtNU#,/7[Jj

^9#m1<?<N[9HQt+NOh7F NULL KOJiJ$NG"i8

1NQtM,"LOB m1<?<Khj=5lk LOB MO NULL G"k3H

r(7^9# NULL psO"81QtMrHQ9k/i$"sHKP7Fm

<+kK]?l^9#5<P<O"-zJm1<?<r}D NULL MrHi

C/7^;s#

LOB .1-�����

U!$k2HQtO"abj<&PCU!<GJ//i$"sH&U!$kN

b0XG<?r>w9k?aKHQ5lklgJ0O"[9HQtH1MG

9#U!$k2HQtO"LOB m1<?<, LOB Mr (^`NGOJ/) =

9NH1MK"U!$kr (^`NGOJ/) =7^9#G<?Y<9NH

q"97*hS^~rT&H"1lN LOB Mr]I^?O!w9k?aKU

!$k2HQt,HQ5lklg,"j^9#

*V8'/H,soKg-$lgO"U!$kO\hN3sFJ<HJj^

9#B]"[HsIN LOB O"5<P<eGG<?Y<9X\05lk0

K"/i$"sHeGU!$kK]I5l?G<?H7F+O9kG7g&#

U!$k2HQtrHQ7F"LOB G<?N\0rdu9k3H,G-^9#

Wm0i`O"/i$"sH&U!$k+iG<?Y<9&(s8sX>\

LOB G<?r>w9k?aKU!$k2HQtrHQ7^9#/i$"sH&

"Wj1<7gsO"LOB G<?N\0rBT9k?aK"[9HQt (3l

KO5$:)B,"k) rHQ7FU!$kNI_~_*hSq-~_rT&

f<F#jF#<&k<Asrn.9k,WO"j^;s#

m: U!$k2HQtKhCF2H5lkU!$kO"Wm0i`rBT9k

79F`+i"/;9D= (7+7,:7bosG"k,WOJ$) GJ1

lPJj^;s#9H"<I&Wm7<8c<Nlg"3lO5<P<K

v?j^9#

U!$k2HQtKO BLOB"CLOB"DBCLOB H$&G<?&?$W,"j

^9#3lOG<? (~O) N=<9^?O"G<? (PO) N?<2CHNI

Ai+H7FHQ5l^9#U!$k2HQtKO"U!$kNjPU!$k

>+dPQ9>rXjG-^9# (eTr*+a7^9#) U!$k>N95

O""Wj1<7gs&Wm0i`bGXj5l^9#U!$k2HQtNG
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<?9NltO"~OfOHQ5l^;s#POfOG<?9O""Wj1<

7gs&j/(9?<&3<IKhCF"U!$kKq-~^lk7,G<?

N95K_j5l^9#

U!$k2HQtrHQ9klg"~PON>}KM9J*W7gs,"j^

9#U!$k2HQt=$K file_option U#<kIr_j9k3HKhj"

U!$kNhVr*r9k3H,,WG9#!K"~PO>}NMNlgKv

FO^kU#<kINXjN?aN*rhr(7^9#

~OU!$k2HQtrHQ9klgNM ((5lF$kNO C Q) H*W7

gsO!NH*jG9#

v SQL_FILE_READ (8`U!$k)]*<Ws"I_~_"/m<:rT&3

H,G-kU!$k# DB2 O"U!$kr*<Ws9kH-KU!$kb

NG<?N95 (P$Ht) r=L7^9#=7F"U!$k2HQt=$

N data_length U#<kIrp7F=N95ra7^9# (COBOL Nlg

NMO SQL-FILE-READ G"FORTRAN NlgO sql_file_read G9#)

POU!$k2HQtrHQ9klgNMH*W7gsO!NH*jG9#

v SQL_FILE_CREATE (7,U!$k)] 7,NU!$krn.9k*W7g

s#U!$k,{K8_7F$klgO(i<&aC;<8ra7^9#

(COBOL NlgNMO SQL-FILE-CREATE G"FORTRAN NlgO

sql_file_create G9#)

v SQL_FILE_OVERWRITE (eq-U!$k)] {8NU!$k,J$lgK

7,NU!$krn.9k*W7gs#U!$k,{K8_7F$klg

O"=NU!$kNG<?K7,NG<?,eq-5l^9# (COBOL N

lgNMO SQL-FILE-OVERWRITE G"FORTRAN NlgO

sql_file_overwrite G9#)

v SQL_FILE_APPEND (ICU!$k)] U!$k,8_9klg"=NU!

$kKPO,IC5lk*W7gs#U!$k,8_7J$lgO"7,N

U!$k,n.5lk# (COBOL NlgNMO SQL-FILE-APPEND G"

FORTRAN NlgO sql_file_append G9#)

m:

1. H% UNIX 3<I (EUC) D-GO" DBCLOB U!$k2HQt,X7

(9U!$kK"^AsN-1hK,ZJ-z EUC 8z@1,^^l"

UCS-2 8zO^C?/~CF$J$bNH_J5l^9# EUC D-K*

1k DBCLOB U!$kN\YKD$FO" 558Z<8NXDBCLOB U!

$kKX9kM8v`Yr2H7F/@5$#

2. LOB U!$k2HQtr OPEN 9F<HasHGHQ9klg"=N

LOB U!$k2HQtKX"U1ilF$kU!$kO+<=k,D8i

lk^GdPKo|7J$G/@5$#
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U!$k2HQtN\YKD$FO" SQL rbq r2H7F/@5$#
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�: .1-���+8="�����

3NWm0i`NcO" CLOB WG,INh&K7F=+i0tU!$kX

hjP5lk+r(7F$^9#

LOBFILE ����%������

1. [9HQtrk@9k# BEGIN DECLARE SECTION *hS END

DECLARE SECTION 9F<HasHO"[9HQtk@rhZj^9#[

9HQtKO"SQL 9F<HasHG2H5lk]K"\,tH7F3m

s (:) ,U1il^9# CLOB FILE REFERENCE [9HQt,k@5l

^9#

2. CLOB FILE REFERENCE [9HQtr_j9k# FILE REFERENCE N

0-,_j5l^9#CKXj7J$Bj"04Kk@5l?Q9r}?J

$U!$k>,=TNnHG#l/Hj<K[V5l^9#

3. CLOB FILE REFERENCE [9HQtXN*r# resume H$&U#<k

I+iG<?,[9HQtKhCF2H5lkU!$k>KP7F*r5l

^9#

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i`@lKh

j[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`Nlg"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: LOBFILE.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sql.h>
#include "utilemb.h"
EXEC SQL INCLUDE SQLCA;
int main(int argc, char *argv[]) {

EXEC SQL BEGIN DECLARE SECTION; �1�
SQL TYPE IS CLOB_FILE resume;
short lobind;
char userid[9];
char passwd[19];

EXEC SQL END DECLARE SECTION;
printf( "Sample C program: LOBFILE¥n" );
if (argc == 1) {

EXEC SQL CONNECT TO sample;
EMB_SQL_CHECK("CONNECT TO SAMPLE");
}
else if (argc == 3) {

strcpy (userid, argv[1]);
strcpy (passwd, argv[2]);
EXEC SQL CONNECT TO sample USER :userid USING :passwd;
EMB_SQL_CHECK("CONNECT TO SAMPLE");

}
else {

printf ("¥nUSAGE: lobfile [userid passwd]¥n¥n");
return 1;

} /* endif */

strcpy (resume.name, "RESUME.TXT"); �2�
resume.name_length = strlen("RESUME.TXT");
resume.file_options = SQL_FILE_OVERWRITE;
EXEC SQL SELECT resume INTO :resume :lobind FROM emp_resume �3�

WHERE resume_format='ascii' AND empno='000130';
if (lobind < 0) {

printf ("NULL LOB indicated ¥n");
} else {

printf ("Resume for EMPNO 000130 is in file : RESUME.TXT¥n");
} /* endif */
EXEC SQL CONNECT RESET;
EMB_SQL_CHECK("CONNECT RESET");
return 0;

}
/* end of program : LOBFILE.SQC */
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COBOL ��: LOBFILE.SQB

Identification Division.
Program-ID. "lobfile".
Data Division.
Working-Storage Section.

copy "sqlenv.cbl".
copy "sql.cbl".
copy "sqlca.cbl".
EXEC SQL BEGIN DECLARE SECTION END-EXEC. �1�

01 userid pic x(8).
01 passwd.

49 passwd-length pic s9(4) comp-5 value 0.
49 passwd-name pic x(18).

01 resume USAGE IS SQL TYPE IS CLOB-FILE.
01 lobind pic s9(4) comp-5.

EXEC SQL END DECLARE SECTION END-EXEC.
77 errloc pic x(80).
Procedure Division.
Main Section.

display "Sample COBOL program: LOBFILE".
* Get database connection information.

display "Enter your user id (default none): "
with no advancing.

accept userid.
if userid = spaces

EXEC SQL CONNECT TO sample END-EXEC
else

display "Enter your password : " with no advancing
accept passwd-name.

* Passwords in a CONNECT statement must be entered in a VARCHAR
* format with the length of the input string.

inspect passwd-name tallying passwd-length for characters
before initial " ".

EXEC SQL CONNECT TO sample USER :userid USING :passwd
END-EXEC.

move "CONNECT TO" to errloc.
call "checkerr" using SQLCA errloc.
move "RESUME.TXT" to resume-NAME. �2�
move 10 to resume-NAME-LENGTH.
move SQL-FILE-OVERWRITE to resume-FILE-OPTIONS.
EXEC SQL SELECT resume INTO :resume :lobind �3�

FROM emp_resume
WHERE resume_format = 'ascii'
AND empno = '000130' END-EXEC.

if lobind less than 0 go to NULL-LOB-indicated.
display "Resume for EMPNO 000130 is in file : RESUME.TXT".
go to End-Main.

NULL-LOB-indicated.
display "NULL LOB indicated".

End-Main.
EXEC SQL CONNECT RESET END-EXEC.
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move "CONNECT RESET" to errloc.
call "checkerr" using SQLCA errloc.

End-Prog.
stop run.
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�: CLOB ���������

!N C Wm0i`&;0asHNQ9-RKO"J<NQt,"j^9#

v userid O"1 f<6<QNG#l/Hj<r=9#

v dirname O"XuseridY N5VG#l/Hj<>r=9#

v filnam.1 O"=K^~7?$I-easHN&AN$:l+ 1 DN>0K

9k#

v clobtab O"CLOB G<?&?$WrHQ7?=N>0K9k#

J<NcO" :hv_text_file KhCF2H5lk8`U!$k+iG<?r

CLOB sX^~9k}!r(7F$^9 (?@73NcGHQ5lF$kQ9

>O"UNIX Y<9N79F`NlgNbNG9)#

strcpy(hv_text_file.name, "/u/userid/dirname/filnam.1");
hv_text_file.name_length = strlen("/u/userid/dirname/filnam.1");
hv_text_file.file_options = SQL_FILE_READ; /* this is a 'regular' file */

EXEC SQL INSERT INTO CLOBTAB
VALUES(:hv_text_file);
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�14� ��$����� (UDF) 
��"0*+

XtHa=CIKD$F . . . . . . . 395
XtHa=CIrHQ9k}3 . . . . . 396
UDF Ha=CIN50 . . . . . . . . 399
XtHa=CIN$sWjasH . . . . 401
XtHa=CINn. . . . . . . . . 402
XtHa=CINP? . . . . . . . . 402
UDF Ha=CINP?c . . . . . . . 402

c: Y-h . . . . . . . . . . . 403
c: 9Hjs0N!w . . . . . . . 403
c: BLOB 9Hjs0!w . . . . . . 404
c: UDT N9Hjs0!w . . . . . 405
c: UDT Qia<?<rXj7?0tX

t . . . . . . . . . . . . . . 405

c: UDT GN AVG . . . . . . . . 406
c: W; . . . . . . . . . . . . 406
c: OLE *<Ha<7gs&*V8'/

HrHC?W; . . . . . . . . . 407
c: 8q ID ra9=Xt . . . . . . 407

XtHa=CINHQ! . . . . . . . 408
XtN2H . . . . . . . . . . . 409
XtFSP7Nc . . . . . . . . . 409
XtGNQia<?<&^<+<NHQ! 410
$~5l?Xt2HNHQ! . . . . . 410
$~5lJ$Xt2HNHQ! . . . . 412
Xt2HNWs . . . . . . . . . 412

��"0*+��	�

f<6<jAXt O" SQL Kf<6<H+NH%rjAG-k!=G9#

DB2 ,s!9kH_~_XtOXxJXtN8gG9,"3liOf<6<N

WaN9YFr~?9o1GO"j^;s# DB2 ,s!9k4XtNj9H

KD$FO" SQL rbq NX5]<H5lF$kXtYr2H7F/@5

$#

a=CI rHQ9lP SQL *V8'/HN6kq$rjAG-k?a"

UDF H18h&K SQL KH+NH%rq-~`3H,G-^9# UDF H[

Jk@O"a=CIO=bGsH7F]I5lF$k=$?K7+X"U1k

3H,G-J$H$&@G9#

J<N3H,,WJlgK SQL rH%7J1lPJj^;s#

v +9?^$:

DB2 KOf<6<N"Wj1<7gsKG-NXtO"j^;s#Xt,"

1cJQ9"LoNW;^?O#(J?QL,ON$:lG"CFb"*=

i/ UDF rHQ7F8gVrBTG-^9#

v @p-

DB2 NH_~_XtO"f<6<N"Wj1<7gsK^a?$Q=r9Y

FvD9ko1GO"j^;s#

v 8`=
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f<6<&5$HNWm0i`N?/O"18XtNp\8gr$sWja

sH7^9,"=N9YFN$sWjasF<7gsKOo:+Jc$,"

j^9#3N?a"NBKlS7?kLru1hkHOBj^;s#3Nh

&JXtr UDF NA0GlY57/HQ9kH"3liNWm0i`O9

YF">\ SQL G18$sWjasF<7gsrHQ7FlS7?kLr

s!G-^9#

v *V8'/HX"5]<H

295Z<8NXh11O f<6<jACl?$WYH 307Z<8NXh12O #

g*V8'/HNh}: f<6<jAN=$?YGb@9kh&K"Cl?

$WH=$?O!=rH%7"DB2 NB4-rbakNKsoKr)A^

9#sbK]I5lF$k=$?N6kq$O"a=CIrn.9k3HK

hCFjAG-^9#1MK"Cl?$WKP9kh}O"Xtrn.9k

3HKhCFT(^9#

��"0*+�������

DB2 N"Wj1<7gsrn.9klg"Wa5l?"/7gs^?Oi;r

!NIAi+H7FBT9k3H,G-^9#

v UDF H7F

v a=CIH7F

v "Wj1<7gsN5Vk<AsH7F

77$i;O"4HQN"Wj1<7gsN5Vk<AsH7FBT9k},

J1Nh&K+(^9," UDF NHQr*+a9kNKObCHbJ}3,

"j^9#

v FHQ

77$`nr"f<6<&5$HK8_9k>Nf<6<dWm0i`,h

QG-klg" UDF da=CIO=N`nrFxQ9kNKr)A^9#

5iK"G<?Y<9NHQT,0rxQG-klgO$DGb SQL G`

nr>\FSP93H,G-^9# UDF Nlg"G<?Y<9O"Xtz

-tNG<?&?$WNWmb<7gs (?H(P DECIMAL +i

DOUBLE JI) r+0*K?th}7"f<6<N`n,_9-N"kLN

G<?&?$WK,QG-kh&K7^9#

+,N7,N`nr5Vk<AsH7FHQ7">NM?A,F+NWm0

i`G=lrHQG-kh&K9kHXxG"3lKhCF"DB2 KXtr

jA9k,WrJ/93H,G-^9#3Nlg"X89k>N9YFN"

Wj1<7gs+/TKLN7"xQ9k5Vk<Asrz(*KQC1<

89k,W,"j^9#?@7"LoO3^sITWm;C5< (CLP) rH

Q7FG<?Y<9K"/;99kh&J"PC0f<6<O5k5l^
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9# CLP f<6<O"G<?Y<9fN UDF da=CIJ0NXtrH

QG-^;s#3N3HO SQL (Lotus Approach JI) rHQ7+DF3s

Q$kG-J$>N9YFND<kKbvFO^j^9#

v QU)<^s9

UDF da=CIr4HQN"Wj1<7gs+iFSP9eojK"G<?

Y<9&(s8s+i>\FSP9H"QU)<^s9,tv*K~e7^

9,"h}r31k?aK`nKhCFG<?r$~9kHCK~e7^

9#"kG<?Nh}rT&1cJ7Jj*rcKM(F_^9#?@7"

Xt SELECTION_CRITERIA() H7F=5lk$/D+N*rp`,~?5l

F$kbNH7^9#3Nlg"4HQN"Wj1<7gsO!N*r9F

<HasHr/T9k3H,G-^9#

SELECT A,B,C FROM T

"Wj1<7gsO"FTru1hk?SKG<?KP7F

SELECTION_CRITERIA rBT7"G<?Nh}r31k+I&+r=L7^

9#3NcGO"= T N9YFNT,"Wj1<7gsKa5lJ1lP

Jj^;s#7+7"SELECTION_CRITERIA() , UDF H7FHQ5lF$k

lgO""Wj1<7gsO!N9F<HasHr/T9k3H,G-^

9#

SELECT A,B,C FROM T WHERE SELECTION_CRITERIA(A,B) = 1

3Nlg"X8N"kTN_,"Wj1<7gsHG<?Y<9VN$s?

<U'<9rp7FO5l^9#=,g-$lg"^?O

SELECTION_CRITERIA K-zJU#k?<!=,s!5lF$klg"QU)

<^s9OJJK~e7^9#

^?"i<8&*V8'/H (LOB) r7&lgKb UDF rHQ7FQU

)<^s9r~e5;k3H,G-^9# LOB ?$WfN"kM+ips

rjP9kXt,"kH"G<?Y<9&5<P<eG90KjPrBT

7"jP7?MN_r"Wj1<7gsKa93H,G-^9#3N},"

9YFN LOB Mr"Wj1<7gsKa7F+ijPrT&hjbz(*

G9#3NXtr UDF H7FQC1<89kQU)<^s9MO"lgK

hCFO+Jjg-/Jk3Hb"j^9# (LOB m1<?<rHQ9k3

HKhCF"LOB NltrjP9k3HbG-^9#1MN7Jj*NcK

D$FO"381Z<8NXc: LOB 0N>ANx(V-Yr2H7F/@5

$#)

5iK"CREATE FUNCTION 9F<HasHN RETURNS TABLE 8ar

HQ9lP"=Xt HFPlk UDF rjA9k3H,G-^9#=Xtr

HQ9kH" DB2 G<?Y<9N0K"kG<? (sjl<7gJk&G
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<?&9H"<r^`) KP7FX8`n*hS SQL N=OrsoKz(

*KHQG-^9#=XtO"M9J?$W*hSU#r}DD9N9+i

<Mrz-tH7"FSP75N SQL 9F<HasHK=ra7^9#X

8N"kG<?N_r8.9k=Xtrn.7F"T,WJTdsrJ/9

3H,G-^9#=XtN\YKD$FO (HQG-kljKD$FN,'

r^`)" SQL rbq r2H7F/@5$#

=ra9a=CIOn.G-^;s#

v Cl?$WN6kq$

f<6<jACl?$W (UDT) (Cl?$W Hb@&) O" UDF rHQ7

F$sWjasH9k3H,G-^9# UDT N\YKD$FO"295Z<

8NXh11O f<6<jACl?$WYr2H7F/@5$# UDT KX

9kICpsH"33Gb@7?-c9H!= NEWJ50KD$FO"

SQL rbq r2H7F/@5$#Cl?$Wrn.9klg"Cl?$W

H=N=<9&?$WNVK-c9H!=,+0*Ks!5l"=N=<

9&?$WKpE$F =">" < JINfSi;R,?(il^9#5iK

IC9k6kq$,"lP"f<6<+H,ToJ1lPJj^;s#Cl

?$WN6kq$OG<?Y<9fN9YFNCl?$WNf<6<,"/

;97d9$ljK@NK]}7F*/Y-G"k?a"=N$sWjas

F<7gs!=H7F UDF rHQG-^9#

?H(P"1 a,P$HN BLOB GjA5lF$k BOAT H$&Cl?$

W,"kH7^9# BLOB KO"5^6^J$C)NEM*hS$/D+

N^,^^lF$^9# BLOB =<9&?$WGjA5lF$kCl?$

WrHQ7F\<HN5$:rfS9klg"fSi;O+0*K8.5l

^;s#3Nlg"BOAT_COMPARE XtrBT9kH"*r7?,YK

pE$Fl}N\<H,>}hjg-$+I&+r=L9k3H,G-^

9#*rG-kNO"QL"49"a<Hk&Hs""k$O BOAT *V

8'/HKpE$?=N>NW;G9# BOAT_COMPARE XtO"J<N

h&Kn.G-^9#

CREATE FUNCTION BOAT_COMPARE (BOAT, BOAT) RETURNS INTEGER ...

f<6<NXt,"GiN\<HN},g-$lgO 1 r" 2 V\N\<

HN},g-$lgK 2 r">T,y7$lgO 0 ra9JiP"3NX

tr+,N SQL 3<IGHQ7F\<HrfS9k3H,G-^9#?H

(P"!N=rn.9kH7^9#

CREATE TABLE BOATS_INVENTORY (
BOAT_ID CHAR(5),
BOAT_TYPE VARCHAR(25),
DESIGNER VARCHAR(40),
OWNER VARCHAR(40),
DESIGN_DATE DATE,
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SPEC BOAT,
... )

CREATE TABLE MY_BOATS (
BOAT_ID CHAR(5),
BOAT_TYPE VARCHAR(25),
DESIGNER VARCHAR(40),
DESIGN_DATE DATE,
ACQUIRE_DATE DATE,
ACQUIRE_PRICE CANADIAN_DOLLAR,
CURR_APPRAISL CANADIAN_DOLLAR,
SPEC BOAT,
... )

9kH!N SQL SELECT 9F<HasHrBTG-^9#

SELECT INV.BOAT_ID, INV.BOAT_TYPE, INV.DESIGNER,
INV.OWNER, INV.DESIGN_DATE
FROM BOATS_INVENTORY INV, MY_BOATS MY
WHERE MY.BOAT_ID = '19GCC'
AND BOAT_COMPARE(INV.SPEC, MY.SPEC) = 1

3N1cJcrBT9kH" MY_BOATS bNCjN\<Hhjbg-$9

YFN\<Hr BOATS_INVENTORY +ia7^9#?@73NcGO"

G<?Y<9&5<P<bGfS,TolF$kNG"X8N"ksN_,

"Wj1<7gsKa5l^9#D^j"BOAT H$&G<?&?$WNM

r^C?/O5J$h&K7^9# BOAT O 1 a,P$HN BLOB G<

?&?$WKpE$F$kNG"3lKhj-1HQU)<^s9,g}K

~e7^9#

UDF "0*+���

!K"UDF *hSa=CIN3<G#s0rT&0KNCF*+J1lPJi

J$EWJ50KD$Fb@7^9#

v XtN04>

XtN04>O"<schema-name>.<function-name> G9#Xtr2H9kI

NljGb3N04>rHQG-^9#J<Kcr(7^9#

SLICKO.BOAT_COMPARE SMITH.FOO SYSIBM.SUBSTR SYSFUN.FLOOR

<schema-name>. rJ,9k3HbG-^9,"=Nlg"DB2 O2H5l

F$kXtr1L7J1lPJj^;s#J<Kcr(7^9#

BOAT_COMPARE FOO SUBSTR FLOOR

v XtQ9

XtQ9 N50O" schema-name rHQ7J$lgK DB2 KhjTol

k$~5lJ$ 2Hr,O9kf4HJkbNG9#Xtr2H9k DDL
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9F<HasHbGNXtQ9NHQKD$FO" SQL rbq r2H7F

/@5$#XtQ9HO"9-<^>NgxU1il?j9HG9#3lK

hj" UDT @1GJ/ UDF Kb$~5lJ$Xt2Hr,O9k 1 ;

CHN9-<^,s!5l^9#Xt2H,"Q9bN#tN9-<^NX

tKlW9klgO"Q9bN9-<^NgxrHQ7F3NlWr,O7

^9#XtQ9O"E* SQL NlgOWj3sQ$k*hSP$sI&3

^sIeN FUNCPATH *W7gsKhCF_j5l^9#l}0* SQL

NlgO"SET CURRENT FUNCTION PATH 9F<HasHKhj_j5

l^9#XtQ9NJ,~MO"!Nh&KJj^9#

"SYSIBM","SYSFUN","<ID>"

3lOE* SQL H0* SQL N>}NlgKvFO^j^9#3NlgN

<ID> O"=T9F<HasHNvD ID r=7^9#

v ?EjAXt>

Xt>O?EjA 9k3H,G-^9#3lO9JoA"#tNXt,18

9-<^bGb18>0r}D3H,G-kH$&U#G9#?@7 2 DN

Xt,1870KAc< r}D3HOG-^;s#70KAc<O"jAg

KBs@XtQia<?<9YFNjAQ_G<?&?$WK"k7?"$

~5l?Xt>H7FjA9k3H,G-^9#?EjAXtNcKD$F

O" 404Z<8NXc: BLOB 9Hjs0!wYr2H7F/@5$#

v Xt*r"k4j:`

$~5l?2H^?O$~5lJ$2HN$:lNlgb?EjANvB*

hS"9YFNXt2HKG,JbN r*r9kXtQ9rM8K~lkN

O"Xt*r"k4j:` G9#H_~_Xt*hS SYSFUN 9-<^f

NXt (IBM s!NbNb^`) N2Hb"Xt*r"k4j:`rHQ7

Fh}5l^9#

v XtN?$W

f<6<jAXtO=l>l"9+i<Xt"sXt"^?O=Xt H7F

,`5l^9#9+i<Xt O"FSP5lk?SK1lNM~zra7^

9#?H(P"H_~_Xt SUBSTR() O9+i<XtG9#9+i< UDF

*hSa=CIO"0t (C JINWm0i_s0@lG3<I=5lF$

k) H=<9 ({8XtN$sWjasF<7gsrHQ7F$k) N$:l

+G9#

sXt O"`w7?MN8g (G<?Ns) ru1hj"3NMN8g+i

1lNM~zra7^9#3liNXtO"DB2 GOmWXt HbFPl

^9#sXtNcH7FO"H_~_Xt AVG() ,"j^9# DB2 KP

7F"0ts UDF OjAG-^;s,"H_~_sXtr=<9H9ks

UDF OjAG-^9#3lOCl?$WNlgKXxG9#?H(P"p\
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?$W INTEGER KhCFjA5l?Cl?$W SHOESIZE ,8_9kl

g" AVG(SHOESIZE) H$& UDF r"{8NH_~_sXt AVG(INTEGER)

r=<9H9ksXtH7FjAG-^9#

=Xt O"2H5N SQL 9F<HasHK=ra7^9#=Xtr2HG

-kNO" SELECT 9F<HasHN FROM 8ab@1G9#3Nh&J

XtrHQ9kH"SQL @lr DB2 J0NG<?K,Q7?j" DB2 J

0NG<?rh@7F=lr DB2 N=K~lk3H,G-^9#?H(

P"DB2 J0NG<?G=.5lkU!$kr=KQ97?j" WWW d

*Zl<F#s0&79F`+iG<?r~j7F=lr=H7Fa93H

,G-^9#=XtO"0tXtK9k3H7+G-^;s#

XtQ9N50"SET CURRENT FUNCTION PATH 9F<HasH"*hS

Xt*r"k4j:`KD$FO" SQL rbq G\7/b@7F$^9#

FUNCPATH Wj3sQ$k*hSP$sI&*W7gsKD$FO" 3^s

Irbq G\7/b@7F$^9#

UDF da=CI*hSH_~_Xtr"g79F`NG<?&=<9XtK^

CTs09k50KD$FO" SQL rbq r2H7F/@5$#=Nh&J

^CWNn.NXKKD$FO"625Z<8NXG<?&=<9XtNFSP

7Yr2H7F/@5$#

��"0*+�-���"��

0t UDF ^?Oa=CIN$sWjasHNWm;9KO"J<N9FCW

,,WG9#

1. UDF ^?Oa=CIrn.9k

2. UDF ^?Oa=CIr3sQ$k9k

3. UDF ^?Oa=CIrjs/9k

4. UDF ^?Oa=CIrGPC09k

5. UDF ^?Oa=CIr DB2 KP?9k

3liN9FCW,5oK0;9kH"UDF ^?Oa=CIr" CREATE

VIEW JIN DML ^?O DDL 9F<HasHGHQ9k3H,G-^9#

UDF Ha=CINn.*hSjAKD$FJ<NF`Gb@7"=NeK

UDF Ha=CINHQ!rb@7^9# UDF Ha=CIN3sQ$kHjs

/KX9kb@O" "Wj1<7gs=[Njz- r2H7F/@5$#

UDF Ha=CINGPC0KD$FO" 511Z<8NXUDF NGPC0Yr

2H7F/@5$#
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��"0*+���

UDF Ha=CINn.}!KD$FO" 417Z<8NXh15O f<6<jA

Xt (UDF) Ha=CINn.YG\7/b@7F$^9#33GO"DB2 H

UDF ^?Oa=CIVN$s?<U'<9"3<G#s0KD$FNM8v

`"3<G#s0Nc"*hSGPC0psKD$FN\Y,RYilF$^

9# UDF Ha=CIN3sQ$kHjs/KX"9k?9/KD$FO" "

Wj1<7gs=[Njz- r2H7F/@5$#

��"0*+���

DB2 XN UDF da=CINP?O"B3<Irn.7"=lr04KF9H

7F+iToJ1lPJj^;s#J*"UDF da=CIOB]Kn.9k0

KjA9k3HbG-^9#7+7"BTN]Kdj,/87J$h&K"P

?0K UDF da=CIrn.7"-OOKo?CFF9HrT&h&K7F

/@5$# UDF Ha=CINF9HN\YKD$FO" 511Z<8NXUDF

NGPC0Yr2H7F/@5$#

CREATE FUNCTION 9F<HasHrHQ7F"UDF r DB2 KjA (^?

OP?) 7^9#a=CIr DB2 KP?9kKO"CREATE TYPE 9F<H

asH^?O ALTER TYPE 9F<HasHrHQ7FCjN=$?N?aN

a=CIrjA7F+i" CREATE METHOD 9F<HasHrHQ7F=

Na=CI\Nra=CIEMKX"U1^9#3liN9F<HasHH=

N*W7gsN\YKD$FO" SQL rbq r2H7F/@5$#

UDF "0*+����

!K"UDF da=CIrP?G-k5^6^Je=*JlgrqNcrs2F

b@7^9#

3liNcGO"J<N3HKmU7F/@5$#

v -<o<I^?O-<o<I / MNXjO"=(rlS7F}r7d9/9

k?aKoK18gG=5l^9#3liN CREATE FUNCTION 9F<H

asH^?O CREATE METHOD 9F<HasHN 1 DrB]Kn.9k

lg"Xt>*hSQia<?<NG<?&?$WNj9HNeK$UNg

xGXjG-^9#

v EXTERNAL NAME 8aNXjO" DB2 (UNIX G) WiCHU)<`QN

Xj,(5l^9# UNIX J0NWiCHU)<`G3liNcrBT9k

lgO"Q9rC(k,W,"j^9#?H(P"9iC7e (/) 9YFr

_-f (¥) KQ97" C: JINIi$V8zrIC9kH" OS/2 d
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Windows D-GcrBTG-^9# EXTERNAL NAME 8aN\YJb@

KD$FO" SQL rbq r2H7F/@5$#

�: '��

?H(P"b0.t@MrY-h9k?aK0t UDF rn.7"=lr

MATH 9-<^KP?7?$lgrM(^9#3NH- DBADM "Br}C

F$kbNH7^9#Xtr-OOKo?CFF9H7?kL"]4-,;J

olk3H,J$H,+CF$kNG"3NXtr NOT FENCED H7FjA

7^9# DBADM "Br}CF$kNG" CREATE_NOT_FENCED H$&G

<?Y<9"Br}D3HKJj^9#3lO"Xtr NOT FENCED H7F

jA9k?aK,WKJj^9#

CREATE FUNCTION MATH.EXPON (DOUBLE, DOUBLE)
RETURNS DOUBLE
EXTERNAL NAME '/common/math/exponent'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
DETERMINISTIC
NO EXTERNAL ACTION
NOT FENCED

3NcGO"79F`O NOT NULL CALL H$&J,~MrHQ7^9#$

:l+l}Nz-t, NULL G"klg"kLO NULL GJ1lPJiJ$

?a"3lOWar~?7^9#^?"9/iCAQCI,,WJ/"G*F

SP7rT&,W,J$NG" NO SCRATCHPAD *hS NO FINAL CALL

H$&J,~M,HQ5l^9# EXPON ,BsK7FO$1J$}3,J$

NG"ALLOW PARALLELISM J,~M,HQ5l^9#

�: 	�������

Willie H$&M, UDF rn.7F"z-tH7FO5lkjjN;$9Hj

s0r18/z-tH7FO5lkjjN CLOB MbG!w9kH>j7^

9# UDF O"=N9Hjs0r!P9kH CLOB bN=N9Hjs0NL

Vra7"!P7J$H<mra7^9# UDF ,04KOF9H5lF$J

$2l,"kH"3NXtKP9kG<?Y<9N]4-K++ok?a"3

NXtr FENCED H7FjA7^9#

5iK"Willie O FLOAT NkLra9Xtrn.7F$^9#3NH-"

SQL GHQ5lkH,: INTEGER ra93H,,+CF$kbNH7^

9#9kH"!NXtrn.9k3H,G-^9#

CREATE FUNCTION FINDSTRING (CLOB(500K), VARCHAR(200))
RETURNS INTEGER
CAST FROM FLOAT
SPECIFIC "willie_find_feb95"
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EXTERNAL NAME '/u/willie/testfunc/testmod!findstr'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
DETERMINISTIC
NO EXTERNAL ACTION
FENCED

CAST FROM 8arHQ7F$kNO" UDF \N+iB]Ka5lk

FLOAT Mr INTEGER K-c9H7F"=l+i=NMr"UDF rHQ9k

9F<HasHKa9h&Xj9k?aG9# SQL rbq Kb@5lF$k

h&K" INTEGER H_~_XtO3N-c9HrBTG-^9#^?"Xt

KP7Ff<6<XjN>0rU1"eK DDL (405Z<8NXc: UDT N9

Hjs0!wYr2H) G2H9k3HbG-^9# NULL Mrh}9k

UDF On.5lJ+C?NG" NOT NULL CALL H$&J,~MrHQ7

^9#^?"9/iCAQCI,J$NG" NO SCRATCHPAD *hS NO

FINAL CALL H$&J,~MrHQ7^9# FINDSTRING rBsK7FO$

1J$}3,J$NG" ALLOW PARALLELISM J,~M,HQ5l^9#

�: BLOB 	������

3NXtO"CLOB @1GJ/ BLOB eGbBTG-kh&K7?$NG"

GiNQia<?<H7F BLOB rXj9k FINDSTRING rb& 1 DjA

7^9#

CREATE FUNCTION FINDSTRING (BLOB(500K), VARCHAR(200))
RETURNS INTEGER
CAST FROM FLOAT
SPECIFIC "willie_fblob_feb95"
EXTERNAL NAME '/u/willie/testfunc/testmod!findstr'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
DETERMINISTIC
NO EXTERNAL ACTION
FENCED

3NcO"UDF >N?EjArqN*Kb@7"#tN UDF da=CI,1

8\Nr&QG-k3Hr(7F$^9#J*"BLOB O CLOB KdjvF

k3HOG-^;s,"18=<9&3<IrHQG-^9# DB2 H UDF

NVG BLOB H CLOB NWm0i_s0&$s?<U'<9,18 (95N

!KG<?,"k) JNG"eNcGOWm0i_s0eNdjO"j^;

s# DB2 O"CLJXt\NrHQ9k UDF ,18\NrHQ9kLN

UDF HlS7F$k+I&+!:7^;s#
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�: UDT �	������

3NcO"0RNcK3/bNG9# 404Z<8NXc: BLOB 9Hjs0!

wYN FINDSTRING XtKO~-7F$^9,"33G=<9&?$Wr

BLOB H9kCl?$W BOAT rjA7?H7^7g&#9kH"BOAT H

$&G<?&?$Wr}DMNi;rT& FINDSTRING b,WKJkNG"

FINDSTRING rb& 1 Dn.7^9#3NXtO"404Z<8NXc: BLOB

9Hjs0!wYG BLOB MKP7Fi;rTC? FINDSTRING r=<9

H7^9#3NcGO"FINDSTRING r5iK?EjA9k@Km\7F/@

5$#

CREATE FUNCTION FINDSTRING (BOAT, VARCHAR(200))
RETURNS INT
SPECIFIC "slick_fboat_mar95"
SOURCE SPECIFIC "willie_fblob_feb95"

3N FINDSTRING XtO 404Z<8NXc: BLOB 9Hjs0!wYN

FINDSTRING XtHO70KAc<,[JkNG">0r?EjA7Fbdj

O"j^;s#f<6<H+N>0rU1F"eG DDL G2HG-kh&K

7?$H7^9# SOURCE 8arHQ7F$kNG"EXTERNAL NAME 8

a^?O"XtN0-rXj9kX"7?-<o<IOHQG-^;s#3l

iN0-O"=<9Xt+ihjP5l^9#GeK"404Z<8NXc:

BLOB 9Hjs0!wYGO"4HQN=<9Xtr1L9k]KCjNXt

>,@(*K(5lF$k3HKmU7F/@5$#3lO$~5lJ$2H

G"kNG"3N=<9Xt,os9k9-<^OXtQ9K"kO:G"=

&GJ1lP2HO,O5l^;s#

�: UDT 2�"����
�������

BOAT r~j7"=N_W0-r4Y"=N\<HN39Hr+J@IkG8

.9k"LN UDF rn.7^7?#+/39HOf<m"_"^?O US I

kGbt*KW;5lkH7Fb"3NXtO"\<Hrn.9kNK,WJ

39Hr"Wa5l?L_G"k+J@IkGP9,W,"j^9#3lO"

Xt, YXjlN Web Z<8+i=_NYXjlNpsrhj~lJ1lP

JiJ$H$&3HrU#7"=Nz(O"Web Z<8bG!P9kbNKh

CFh^j^9#3N?a"XtO NOT DETERMINISTIC (^?O

VARIANT) KJj^9#

CREATE FUNCTION BOAT_COST (BOAT)
RETURNS INTEGER
EXTERNAL NAME '/u/marine/funcdir/costs!boatcost'
LANGUAGE C
PARAMETER STYLE DB2SQL
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NO SQL
NOT DETERMINISTIC
NO EXTERNAL ACTION
FENCED

CAST FROM *hS SPECIFIC OXj5lF*i:" NOT DETERMINISTIC

,Xj5lF$k3HKmU7F/@5$#33Gb"B4N?aK FENCED

,*r5l^9#

�: UDT �� AVG

3NcO"CANADIAN_DOLLAR Cl?$WG AVG sXtr$sWjasH

7^9# CANADIAN_DOLLAR NjAKD$FO" 297Z<8NXc: L

_Yr2H7F/@5$#/O?$Ts0O"Cl?$WeG AVG H_~_

XtrHQ7J$h&K7^9# CANADIAN_DOLLAR N=<9&?$W,

DECIMAL G"C?H,+kNG" AVG r"AVG (DECIMAL) H_~_X

tr=<9H7F$sWjasH7^9#3l,G-k+I&+O"DECIMAL

+i CANADIAN_DOLLAR X"^?=NU}~K-c9HG-k+I&+K

hj^9," DECIMAL O CANADIAN_DOLLAR N=<9&?$WG"kN

G"3liN-c9HOBTG-kH$&3H,,+j^9#

CREATE FUNCTION AVG (CANADIAN_DOLLAR)
RETURNS CANADIAN_DOLLAR
SOURCE "SYSIBM".AVG(DECIMAL(9,2))

J*"LN AVG Xt,4HQNXtQ9Kx_9klgKw(F SOURCE

8afGXt>r$~7F$^9#

�: �

1cJW;XtO"GiK 1 ra7"FSP5lk?SKkLr 1 :D},

7^9#3NXtO SQL z-trhi:"~z,FSP74HKQ=9kN

G" NOT DETERMINISTIC XtH7FjA5lF$^9#3lO"a5lk

GeNMr]I9k?aK9/iCAQCIrHQ7"FSP5lk?SK3

NMr},7Fa7^9#3NH-"3NXtr7)KF9H7?kL"G<

?Y<9eG DBADM "Br}CF$kNG"3lr NOT FENCED HjA

7^9# (DBADM O"CREATE_NOT_FENCED rE[Xj7^9#)

CREATE FUNCTION COUNTER ()
RETURNS INT
EXTERNAL NAME '/u/roberto/myfuncs/util!ctr'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
NOT DETERMINISTIC
NOT FENCED
SCRATCHPAD
DISALLOW PARALLEL
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Qia<?<OjA5l:"ugLN_HJj^9#e-NXtO

SCRATCHPAD rXj7"J,~XjN NO FINAL CALL rHQ7^9#3

Nlg"9/iCAQCINJ,~5$: (100 P$H) O=,g-/"Ge

NFSP7KhCF-1hrr|9k,WOJ$NG" NO FINAL CALL ,

Xj5lF$^9# COUNTER Xt,57/0n9k?aKO"1lN9/

iCAQCIrH&,W,"kNG" DISALLOW PARALLEL rIC7F"

DB2 ,3NXtrBsKBT7J$h&K7^9#3N COUNTER XtN$

sWjasF<7gsKD$FO" 492Z<8NXc: +&s?<Yr2H7

F/@5$#

�: OLE ���"����������������

3NcGO"0Ks2?W;cr OLE (*V8'/HNjs/Hda~_) *

<Ha<7gs&*V8'/H counter H7F$sWjasH7^9#3lK

O"FSP7Ntr-?9k?aN$s9?s9Qt nbrOfInvoke ,"j^

9# UDF ,FSP5lk?SK"*V8'/HN increment a=CIO"

nbrOfInvoke $s9?s9r},7"=N~@GNuVra7^9#*<Ha

<7gs&*V8'/HO" OLE Wm0i^F#C/1LR (progID)

bert.bcounter rXj7F Windows l89Hj<KP?5l^9#

CREATE FUNCTION bcounter ()
RETURNS integer
EXTERNAL NAME 'bert.bcounter!increment'
LANGUAGE OLE
PARAMETER STYLE DB2SQL
SCRATCHPAD
NOT DETERMINISTIC
FENCED
NULL CALL
NO SQL
NO EXTERNAL ACTION
DISALLOW PARALLEL;

/i9 counter N$sWjasF<7gsO" 504Z<8NXc: BASIC G

N+&s?< OLE *<Ha<7gs UDFYH 506Z<8NXc: C++ GN+

&s?< OLE *<Ha<7gs UDFYK(5lF$^9# DB2 Khk

OLE 5]<HN\YKD$FO"452Z<8NXOLE *<Ha<7gs UDF

Nn.Yr2H7F/@5$#

�: �� ID ������

CjNP]h (GiNQia<?<) HlW7"CjN9Hjs0 (2 V\NQ

ia<?<) r^`"F-9HI}79F`bNF8qKD$F1lN8q1

LRsra9"=Xtrn.7^7?#3N UDF O"F-9HI}79F`

NXtrHQ7F"(BK8qr1L7^9#
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CREATE FUNCTION DOCMATCH (VARCHAR(30), VARCHAR(255))
RETURNS TABLE (DOC_ID CHAR(16))
EXTERNAL NAME '/common/docfuncs/rajiv/udfmatch'
LANGUAGE C
PARAMETER STYLE DB2SQL
NO SQL
DETERMINISTIC
NO EXTERNAL ACTION
NOT FENCED
SCRATCHPAD
NO FINAL CALL
DISALLOW PARALLEL
CARDINALITY 20

3N UDF O"1l;C7gsN8.bGOoK18=ra9NG"

DETERMINISTIC H7FjA5lF$^9# RETURNS 8aG"s>

DOC_ID r^`"DOCMATCH NPO,jA5lk3HKmU7F/@5$#

FINAL CALL O"F=Xt4HKXj9k,WO"j^;s#5iK"=Xt

OBsKBTG-J$NG"DISALLOW PARALLEL -<o<I,IC5lF

$^9# DOCMATCH NPON5$:Oh/Q=7^9," CARDINALITY

20 re=MH7FXj7"DB2 G,=Wm0i`,%l?hjrT(kh&

K7F$^9#

Lo"3N=XtO"!Nh&K8qF-9Hr^`=HH_go;FHQ5

l^9#

SELECT T.AUTHOR, T.DOCTEXT
FROM DOCS as T, TABLE(DOCMATCH('MATHEMATICS', 'ZORN''S LEMMA')) as F
WHERE T.DOCID = F.DOC_ID

FROM 8aG=XtrXj9k?aNClJ=8 (TABLE -<o<I) Km

U7F/@5$#3NFSP7GO"docmatch() =XtO" Zorn's Lemma r

2H9kF mathematics 8qKD$F"1lT DOC_ID r^`Tra7^

9#3liN DOC_ID M,kg7"n.TN>0H8qF-9Hrh@7

F"^9?<8q=KJj^9#

��"0*+����

9+i< UDF / a=CIHs UDF / a=CIO"0,-zJlj (9YFN

sXtKD$F"-z-r)B9kICN,',"j^9) G"lP" SQL

9F<HasHbNI3GbFSP;^9#= UDF r2HG-kNO"

SELECT N FROM 8ab@1G9# SQL rbq GO"3liN9YFN8

.KD$F\7/b@7F$^9#J*"3NaGOfS*1cJ SELECT

9F<HasHN8.KE@rV$Fcrs2Fb@7F$^9,"3liO

3N8.J0GbHQG-^9#
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HQ!N5W"XtQ9 NEW-"*hSXt*r N"k4j:`KD$F

O" 399Z<8NXUDF Ha=CIN50Yr2H7F/@5$#3liN5

0O>}Hb" SQL rbq G\7/b@5lF$^9#XtKP9kG<?

`n@l (DML) 2HN,OKO"Xt*rN"k4j:`rHQ9kNG"

3l,INh&KnQ9kN+r}r7F*/3H,EWG9#

�����

FXtN2HKO"UDF ^?OH_~_XtN$:lNlgb!N=8,^^

lF$^9#
XX

Y

function_name ( )
,

expression

XZ

e-NcG" function_name O"$~5l?Xt>+^?O$~5lJ$Xt

>N$:l+G"z-tO 0 A 90 ^GNMHJj^9#^?"0KJ<Nb

N,^^l^9#

v $~5l?"^?O$~5lJ$s>

v jt

v [9HQt

v Cll89?<

v Qia<?<&^<+<# (Qia<?<&^<+<rHQ9k]N)BK

D$FO" SQL rbq NfNQia<?<&^<+<N,'rb@7F$

k`r2H7F/@5$#)

z-tNLVOEWG"=lrU#9kXtNjAK5NK>CF$J1lP

Jj^;s#z-tNLVH"XtNjAN>},Xt\NK>CF$J1l

PJj^;s# DB2 O"z-t,XtNjAH&^/lW9kh&K"z-

tr~lX(?jO7^;s#^?"DB2 O=l>lNXtQia<?<NU

#r'17^;s#

UDF z-t0Gs>rHQ9kKO"=Nsr^`s2H,,ZJzOOOr

}D3H,,WG9#kgG2H5lk=XtGO"z-t,>N=d=Xt

K"ksHX87F$klg"=N=d=XtO"2Hr^`=XtN0K"

FROM 8aG(5lF$J1lPJiJ$"H$&3HrU#7^9#=Xt

Nz-tGsrHQ9k]N,'N\YKD$FO" SQL rbq r2H7F

/@5$#

��������

J<K"XtFSP7N57$cr(7^9#
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AVG(FLOAT_COLUMN)
BLOOP(COLUMN1)
BLOOP(FLOAT_COLUMN + CAST(? AS INTEGER))
BLOOP(:hostvar :indicvar)
BRIAN.PARSE(CHAR_COLUMN CONCAT USER, 1, 0, 0, 1)
CTR()
FLOOR(FLOAT_COLUMN)
PABLO.BLOOP(A+B)
PABLO.BLOOP(:hostvar)
"search_schema"(CURRENT FUNCTION PATH, 'GENE')
SUBSTR(COLUMN2,8,3)
SYSFUN.FLOOR(AVG(EMP.SALARY))
SYSFUN.AVG(SYSFUN.FLOOR(EMP.SALARY))
SYSIBM.SUBSTR(COLUMN2,11,LENGTH(COLUMN3))
SQRT(SELECT SUM(length*length)

FROM triangles
WHERE id= 'J522'
AND legtype <> 'HYP')

e-NXtN$:l+,=XtG"klg"=liNXtr2H9k=8O"

e-NXtHOo:+K[JCF$^9#?H(P PABLO.BLOOP ,=XtG"

lP"!Nh&K7F3NXtr57/2H7^9#

TABLE(PABLO.BLOOP(A+B)) AS Q

����2�"������3�����

EWJ)Bv`KO"Qia<?<&^<+<,X87F$^9#1K!Nh

&K3<I=9k@1GOT=,G9#

BLOOP(?)

Xt*rNm8C/GOz-t,ING<?&?$WKJkN+,+iJ$N

G"3lKhj2Hr,O9k3HOG-^;s# CAST H$&XjrHQ7

F"Qia<?<&^<+<K?$WrXjG-^9#?H(P INTEGER H

9kH"Xt*rNm8C/O!Nh}rJak3H,G-^9#

BLOOP(CAST(? AS INTEGER))

�������������

$~5l?Xt2HrHQ9klg" DB2 ,=N9-<^KlW9kXtN

_r!w9kh&K7^9#?H(P"!Nh&J9F<HasHKJj^

9#

SELECT PABLO.BLOOP(COLUMN1) FROM T

3lG PABLO H$&9-<^N BLOOP XtN_,M85l^9#3NH

-"SERGE H$&f<6<, BLOOP XtrjA7?3Hd" BLOOP H_
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~_XtN-5OdjKJj^;s#?H(P"PABLO H$&f<6<,4

HQN9-<^G!N 2 DN BLOOP XtrjA7?H7^9#

CREATE FUNCTION BLOOP (INTEGER) RETURNS ...
CREATE FUNCTION BLOOP (DOUBLE) RETURNS ...

3Nh&K7F BLOOP O PABLO 9-<^bG?EjA5l"G,J

BLOOP ,"Xt*r"k4j:`Khjz-t COLUMN1 NG<?&?$

WK>CF*r5l^9#3Nlg"$:lN PABLO.BLOOP btMz-t

rhj" COLUMN1 ,$:l+NtM?$WGJ$JiP=N9F<Has

HOBTG-^;s#l} COLUMN1 , SMALLINT ^?O INTEGER N$

:l+G"klgO"Xt*rOGiN BLOOP KQ95l^9,"

COLUMN1 , DECIMAL"DOUBLE"REAL"^?O BIGINT JiP 2 V\

N BLOOP ,*r5l^9#

J<K"3NcN]$sHrs2^9#

1. 3NcO"z-tNWmb<7gsr(7F$^9#GiN BLOOP O"

INTEGER Qia<?<KhCFjA5l^9," SMALLINT z-tKO

93H,G-^9#Xt*r"k4j:`O"H_~_G<?&?$W (\

YKD$FO" SQL rbq r2H) VNWmb<7gsr5]<H7"

DB2 O"G<?MNQ9r,ZKT$^9#

2. ?i+N}3N?aK SMALLINT ^?O INTEGER z-trXj7? 2

V\N BLOOP rFSP7?$lgO"4HQN9F<HasHbGJ<

Nh&J"/7gsr@(*KBT7J1lPJj^;s#

SELECT PABLO.BLOOP(DOUBLE(COLUMN1)) FROM T

3. eojK DECIMAL ^?O DOUBLE z-trXj7?GiN BLOOP r

FSP7?$lgO"7)J\*N<GJ<N"/7gsN&ANIAi+

r*sGBT7^9#

SELECT PABLO.BLOOP(INTEGER(COLUMN1)) FROM T
SELECT PABLO.BLOOP(FLOOR(COLUMN1)) FROM T
SELECT PABLO.BLOOP(CEILING(COLUMN1)) FROM T
SELECT PABLO.BLOOP(INTEGER(ROUND(COLUMN1,0))) FROM T

=N>NXtKD$FO" SQL rbq r2H7F/@5$# INTEGER

XtO"SYSIBM H$&9-<^NH_~_XtG9#

FLOOR"CEILING"*hS ROUND XtO"DB2 H&KPY5lk UDF

G"3liO>N?/NXxJXtH&K SYSFUN 9-<^fK"j^

9#
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lW9kXtr!w9klgK"$~5l?Xt2HNeojK$~5lJ$

Xt2HrHQ9kH" DB2 OXtQ9rHQ7F2Hr$~7^9#

DROP FUNCTION ^?O COMMENT ON FUNCTION XtNlg"=li,

$~5lJ$bNG"lP"=N2HO=TNvD ID rHQ7F$~5l^

9#3N?a"HQ9kXtQ9,?G"k+"^?4HQN=TXtQ9N

9-<^K7b7?Q9,"klgO=l,INh&JbNG"k+rNCF

*/3H,EWG9# ?H(P"f<6<, PABLO G"f<6<NE*

SQL 9F<HasH,!Nh&KJCF$kH7^9#33G"COLUMN1 NG

<?&?$WO INTEGER G9#

SELECT BLOOP(COLUMN1) FROM T

=7F"410Z<8NX$~5l?Xt2HNHQ!YGcZ5lF$k 2 D

N BLOOP Xtrn.7F*j"=liN&A$:l+ 1 Dr*r7?$H

7^9#!NJ,~NXtQ9,HQ5l?lg" SYSIBM ^?O SYSFUN

K7b9k BLOOP ,J$H" (COLUMN1 , INTEGER G"kNG) GiN

BLOOP Xt,*r5l^9#

"SYSIBM","SYSFUN","PABLO"

7+7"0KLN\*Gn.7?9/jWHr"3sQ$k*hSP$sIr

T&?aKHQ7F$kH$&3Hr:lF$?H7^9#=N9/jWHG

O"FUNCPATH Qia<?<r@(*K3<G#s07F"=TNnHK,

Q5lJ$J<NXtQ9rLN}3GXj7^7?#

"KATHY","SYSIBM","SYSFUN","PABLO"

Kathy ,+,lQK BLOOP XtrjA7F$?lgO"Xt*rO Kathy

NXtrsxh/rhG-"f<6<N9F<HasHO(i<r/35:K

BT5lk# DB2 O"f<6<,+,+HNTCF$k3Hr}r7F$k

H_J9NG"f<6<KOLN7^;s#f<6<O"9F<HasH+i

NmC?POr1L7"Wa5lk$5rT&3HKD$FU$ri&3HK

Jj^9#

�������

$~5l?"*hS$~5lJ$Xt2HN$:lNlgb"Xt*rN"k

4j:`O,vJXt"D^jH_~_*hSf<6<jAXtN>}r4Y

^9#3liNXtOJ<NbNr<$^9#

v jjN>0

v Xt2HNz-tH18tNjAQ_Qia<?<

v P~9kz-tN?$WKlW9k"^?O=Nz-t+iWmb<HG-

kFQia<?<
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(e-Nb@fN,vJXt HO"$~5l?2HNlgO>0NU$?9-

<^NXt"$~5lJ$2HNlgOXtQ9N9-<^NXt rU#7^

9#) "k4j:`Khj5NKlW9kbN,!w5l^9,"lW9kb

N,+D+iJ+C?lgO"3liNXtN&AGG,JbN,!w5l^

9#$~5lJ$2HNlgN_"[Jk9-<^G^C?/18bN, 2 D

!P5lkH"=LWGH7F=TNXtQ9,HQ5l^9#3N"k4j

:`KD$FO"SQL rbq G\7/b@5lF$^9#

410Z<8NX$~5l?Xt2HNHQ!YNGeKzQ5lF$k!=O"

18XtKP9k2HNlgGbXt2HrM9HG-k H$&m\9Y-b

NG9#3N3HOLo"UDF N>K"H_~_XtKD$Fb@(^9,"

sXt,^^lklgO$/D+N)B,"j^9#

soKJ1Jcr(7^9#

CREATE FUNCTION BLOOP (INTEGER) RETURNS INTEGER ...
CREATE FUNCTION BLOOP (DOUBLE) RETURNS INTEGER ...

33G!N DML 9F<HasHKD$FM(^9#

SELECT BLOOP( BLOOP(COLUMN1)) FROM T

COLUMN1 , DECIMAL ^?O DOUBLE sG"klgO"btN BLOOP

2HO"eGjA5lF$k 2 V\N BLOOP KQ95l^9#3N BLOOP

O INTEGER ra9NG"0tN BLOOP OGiN BLOOP KQ95l^

9#

^?"COLUMN1 , SMALLINT ^?O INTEGER sG"klgO"btN

BLOOP 2HO"eGjA5lF$kGiN BLOOP KQ95l^9#3N

BLOOP O INTEGER ra9NG"0tN BLOOP bGiN BLOOP KQ9

5l^9#3Nlg"18XtKP7FM9H5l?2Hr+F$k3HKJ

j^9#

Xt2HKD$F5iKEWJ]$sHrJ<K(7^9#

v SQL i;R>N&A$:l+ 1 DrHQ7FXtrjA9kH"$sU#

C/9=- rHQ7FB]K UDF rFSP93H,G-k#?H(P"

BOAT H$&Cl?$Wr}DMKP7F "+" i;RK?i+NU#r}

?;k3H,G-kH7^9#=Nlg"!N UDF rjAG-^9#

CREATE FUNCTION "+" (BOAT, BOAT) RETURNS ...

5iK"!N-zJ SQL 9F<HasHrn.G-^9#

SELECT BOAT_COL1 + BOAT_COL2
FROM BIG_BOATS
WHERE BOAT_OWNER = 'Nelson Mattos'
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l}G"1MK-zJJ<N9F<HasHbn.G-^9#

SELECT "+"(BOAT_COL1, BOAT_COL2)
FROM BIG_BOATS
WHERE BOAT_OWNER = 'Nelson Mattos'

3Nh&K7F">"=" LIKE"IN JINH_~_roi;Rr?EjA9

k3H,G-^9#|; (/) i;Rr?EjA9k UDF NcKD$FO"

483Z<8NXc: 0t|;i;RYr2H7F/@5$#

v Xt*r"k4j:`O"CLJXtKP7F,OrT&]"2HN8.r

M87J$#J<O"0N BLOOP Xtr/7$57?bNG9#

CREATE FUNCTION BLOOP (INTEGER) RETURNS INTEGER ...
CREATE FUNCTION BLOOP (DOUBLE) RETURNS CHAR(10)...

33G"!N SELECT 9F<HasHrn.7?H7^9#

SELECT 'ABCDEFG' CONCAT BLOOP(SMALLINT_COL) FROM T

SMALLINT z-trHQ7F,OrTC?kL"G,JXtOeGjA5

lF$kGiN BLOOP G"kNG" CONCAT N 2 V\N*ZisIO

G<?&?$W INTEGER KQ95l^9# CONCAT KO9Hjs0z-

t,,WJNG"9Hjs0OBTG-^;s#GiN BLOOP ,J1l

P"b&l}N BLOOP ,*r5l"9F<HasHO5oKBT5l^

9#

9F<HasHrBTG-J/9k>N?$WN8.eN7bO"Xj5l

?Xt2H,"9+i<Xt+sXtr,WH9k8.K*$F=XtKQ

95lklgG9#^?"UNlg,88k3Hb"j^9#2H,"=X

t,,WJH-K9+i<XtdsXtKQ95lklgG9#

v UDF Ha=CIO" BLOB"CLOB"^?O DBCLOB JIN LOB ?$W

NQia<?<^?OkLrHQ7FjAG-k# DB2 O"LOB MN=<

9, LOB m1<?< N[9HQtG"klgKb"=Nh&JXtrFS

P90K-1hfN9YFN LOB MrqN=7^9#?H(P"J<Nh

&J C @l"Wj1<7gsNltrcKM(F_^9#

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS CLOB(150K) clob150K ; /* LOB host var */
SQL TYPE IS CLOB_LOCATOR clob_locator1; /* LOB locator host var */
char string[40]; /* string host var */

EXEC SQL END DECLARE SECTION;

P~9kQia<?<, CLOB(500K) H7FjA5lkXtNz-tH7F

-zJNO" :clob150K ^?O :clob_locator1 N$:l+N[9HQtG

9#7?,CF"403Z<8NXc: 9Hjs0N!wYGjA5lF$k

FINDSTRING r2H9kH"J<N>},Wm0i`G-zKJj^9#
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... SELECT FINDSTRING (:clob150K, :string) FROM ...

... SELECT FINDSTRING (:clob_locator1, :string) FROM ...

v LOB ?$WN$:l+rHk"UDF NQia<?<dkLO"AS

LOCATOR $~RKhCFn.G-^9#3Nlg"FSP70K LOB M

4N,qN=5lk3HO"j^;s#eojK"LOB LOCATOR , UDF

KO5l"UDF OClJ UDF API rHQ7F" LOB MNB]NP$H

r`n7^9 (\YKD$FO"472Z<8NXUDF NQia<?<dkL

H7FN LOB m1<?<NHQYr2H7F/@5$)#

3N!=O"LOB KpE/Cl?$Wr}D UDF NQia<?<dkLK

bHQG-^9#3N!=O"s,%H7FjA5lF$k UDF KBj5

l^9#3NXtNz-tKO"jA5l??$WN LOB Mrhk3H,

G-^9#z-t, LOCATOR ?$WN 1 DH7FjA5l?[9HQt

G"k,WO"j^;s# UDF NQia<?<*hSkLNjAG AS

LOCATOR rHQ9klg"aLO[9HQtm1<?<rz-tH7FH

Q7^9#

v UDF bCl?$WrHQ7FQia<?<^?OkLH7FjAG-k#

(0NcGb@Q_#) DB2 O"Cl?$WN=<9&G<?&?$WNq

0GMr UDF KO7^9#

[9HQt+i/87"UDF Nz-tH7FHQ5l"Cl?$WH7Fj

A5lkP~7?Qia<?<r}DCl?$WNMO"f<6<KhCF

Cl?$WK@(*K-c9H5lJ1lPJj^;s#Cl?$WN[9

H@l?$WO"j^;s#l}"DB2 N/O?$Ts0KO[9H@l,

,WG9#=&7J$H"kL,"$^$KJj^9# BLOB GjA5l

k BOAT Cl?$W*hS 405Z<8NXc: UDT Qia<?<rXj7

?0tXtYfK"kz-tH7F BOAT ?$WN*V8'/Hrhk

BOAT_COST UDF KD$FM(F_^9#J<N C @l"Wj1<7gs

NltGO" :ship H$&[9HQtKhj" BOAT_COST XtKO5l

kY-M BLOB ,]15l^9#

EXEC SQL BEGIN DECLARE SECTION;
SQL TYPE IS BLOB(150K) ship;

EXEC SQL END DECLARE SECTION;

J<N9F<HasHOIAib"?$W BOAT K :ship [9HQtr-

c9H9kNG"BOAT_COST XtK57/Q95l^9#

... SELECT BOAT_COST (BOAT(:ship)) FROM ...

... SELECT BOAT_COST (CAST(:ship AS BOAT)) FROM ...

G<?Y<9fK#tN BOAT Cl?$W,"k+""k$O"LN9-

<^K BOAT UDF ,"klgO"4HQNXtQ9KmU7J1lPJj

^;s#=&7J$H"kL,"$^$KJj^9#
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�15� ��$����� (UDF) "0*+���

b@ . . . . . . . . . . . . . . 417
DB2 H UDF VN$s?<U'<9 . . . 419

DB2 +i UDF KO5lkz-t . . . 419
UDF z-tNHQNWs . . . . . . 433
SQL G<?&?$WN UDF XNu1O

7}! . . . . . . . . . . . . 436
32 SCH&WiCHU)<`*hS 64
SCH&WiCHU)<`GN9/iCA

QCINn. . . . . . . . . . . 445
UDF $s/k<I&U!$k: sqludf.h 446

Java f<6<jANXtNn.*hSHQ 447
Java UDF N3<G#s0 . . . . . . 447
Java UDF NBTNE}NQ9 . . . . 449
Java N=XtBTbGk . . . . . . 450

OLE *<Ha<7gs UDF Nn. . . . 452
OLE *<Ha<7gs UDF Nn.HP

? . . . . . . . . . . . . . . 453
*V8'/H&$s9?s9H9/iCA

QCIKX9kM8v` . . . . . . 454
SQL G<?&?$WN OLE *<Ha<

7gs UDF XNu1O7}! . . . . 455
BASIC H C++ GN OLE *<Ha<7

gs UDF N$sWjasF<7gs . . 456
BASIC GN OLE *<Ha<7gs

UDF . . . . . . . . . . . . 457
C++ GN OLE *<Ha<7gs UDF 457

OLE DB =Xt . . . . . . . . . . 460
OLE DB =XtNn. . . . . . . . 461

04$~T;CH> . . . . . . . . 463
OLE DB Provider N5<P<>NjA 464
f<6<&^CTs0NjA . . . . . 465
5]<H5lk OLE DB G<?&?$W 466

9/iCAQCIKX9kM8v` . . . . 468
=XtKX9kM8v` . . . . . . . 470
=XtN(i<h} . . . . . . . . . 471
9+i<XtN(i<h} . . . . . . . 472
UDF NQia<?<dkLH7FN LOB
m1<?<NHQ . . . . . . . . . . 472

LOB m1<?<HQN7Jj* . . . . 477
3<G#s0KX9k=N>NM8v` . . 478
RsHH"IP$9 . . . . . . . . 478
UDF KX9k)BHYp . . . . . . 481

UDF 3<INc . . . . . . . . . . 483
c: 0t|;i;R . . . . . . . . 483
c: CLOB N^jV7"l;N!P . . . 487
c: +&s?< . . . . . . . . . . 492
c: 7$=Xt . . . . . . . . . . 494
c: LOB m1<?<rHQ9kXt . . 501
c: BASIC GN+&s?< OLE *<H

a<7gs UDF . . . . . . . . . 504
c: C++ GN+&s?< OLE *<Ha<

7gs UDF. . . . . . . . . . . 506
c: BASIC GNa<k OLE *<Ha

<7gs=Xt . . . . . . . . 508
UDF NGPC0 . . . . . . . . . . 511

��

3NaGO"UDF Ha=CINn.}!KD$Fb@7^9# UDF N3<G

#s0,'Ha=CIN3<G#s0,'O[HsI18G9,"!N@,[

Jj^9#

v DB2 OFa=CIr=l>lL9N=$?KX"U1k?a" DB2 +ia

=CIXHO5lkGiNz-tOoK"=Na=CI,FSP5lk=$

?N$s9?s9G9#

v UDF HO[Jj"a=CIO=ra93H,G-^;s# FROM 8aNz

-tH7Fa=CIrFSP93HOG-^;s#
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UDF rn.9k]NXKHa=CIrn.9k]NXKO"0RN@r|$F

O18G"k?a" UDF Ha=CINn.KX9k3NON=N>Nb@

O" UDF KD$FN_RYilF$klgGb" UDF Ha=CIN>}K

"FO^j^9#

1 DN1c0@1r^sG$kH$&h&J.5J UDF NlgO" SQL A

0N UDF NHQrM87F/@5$# SQL A0N UDF rn.9kKO"

SQL rHQ7Fn.5l?a=CI\NrH_~` CREATE FUNCTION 9

F<HasH^?O CREATE METHOD 9F<HasHr/T7F/@5

$#0t UDF rX93HO7J$G/@5$# SQL A0N UDF rHQ9

lP"0t@ld0t3sQ$i<rHQ7J/Fb"1lN9FCW@1G

UDF rk@*hSjAG-^9# SQL A0N UDF rHQ9lP"QU)<

^s9r~eG-kD=-b"j^9# DB2 G,=Wm0i`K"/;9D

=J SQL rHQ7F"a=CI\N,n.5lF$k+iG9#

!NcO" SQL A0N UDF rn.9k7sWkJ CREATE FUNCTION 9

F<HasHr(7?bNG9#

CREATE FUNCTION tan(double x)
RETURNS double
NO EXTERNAL ACTION
DETERMINISTIC
LANGUAGE SQL
CONTAINS SQL
RETURN sin(x) / cos(x);

SQL A0NXtKX9k\YKD$FO" SQL rbq r2H7F/@5

$#

^:"DB2 H UDF VN$s?<U'<9KX9k=wN1rb@7"3$F

UDF r$sWjasH9k}!KD$Fb@7^9# UDF NjAKX9kg

JM8v`N 1 DH7F9/iCAQCIN-5,EWk5l^9#

J<K"3N`GHQ9klL*JM8v`r(7^9#

v UDF NjAHHQKX9kEWv`KD$FO 395Z<8NXh14O f<

6<jAXt (UDF) *hSa=CIYGb@7"33GOb@7^;s#

3N`GO UDF r$sWjasH9k}!rf4Kb@7^9#

v C"C++"^?O Java Gn.5l?0t UDF r$sWjasH9kKO"

J<NjgrBT7J1lPJj^;s#

– UDF rn.9k

– UDF r3sQ$k9k

– UDF rjs/9k

– CREATE FUNCTION 9F<HasHrHCF UDF rP?9k
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– UDF rF9H*hSGPC09k

UDF N3sQ$kHjs/KX9kpsO""Wj1<7gs=[Njz-

K"j^9#

v 452Z<8NXOLE *<Ha<7gs UDF Nn.YGb@5lF$kh&

K" OLE (*V8'/HNjs/Hda~_) rHQ9k3HKhj"UDF

rFSP93H,G-^9#

v CREATE FUNCTION 9F<HasH@1rHCF" OLE DB =Xt (OLE

DB G<?&=<9+iN=ra9Xt) rjA9k3H,G-^9# OLE

DB =XtKX9k\YO"460Z<8NXOLE DB =XtYr2H7F/

@5$#

=<9I8 UDF (0t UDF HO[Jk) O"L9N3<IA0G$sWja

sH9k,WO"j^;s#3Nh&J UDF O">N0-HloK"=N=

<9XtH18h&K$sWjasH5l^9#

DB2  UDF ��-���.��	

3N`GO"DB2 H UDF NVN$s?<U'<9KD$FCjN\Yps

H"$s?<U'<9rI}G-kh&K9k sqludf.h $s/k<I&U!

$kKD$Fb@7^9#3N$s/k<I&U!$kO C *hS C++ Gn

.5l? UDF KN_,Q5l^9# Java Khk UDF N3<G#s0KD

$FO"447Z<8NXJava UDF N3<G#s0Yr2H7F/@5$#

DB2 "# UDF ��������

XtXN DML 2HGXj5lk SQL z-tKC(F" DB2 OICNz-

tr0t UDF KO7^9# C H C++ Nlg"3liNz-tO9YF 420

Z<8NXUDF XNz-tNu1O7YK(5lF$kgxGO5l^9#

Java UDF O" SQL z-t H SQL kL z-tN 2 DNz-tN_rhj

^9,">N}0rFSP7F=lJ0NpsK"/;99k3HbG-^

9# Java UDF GO"J_Kb@9kkLN SQL uV *hSGGaC;<8

Nz-tKD$Fb"18)B,]5l^9# Java Khk UDF N3<G#

s0KD$FO"447Z<8NXJava UDF N3<G#s0Yr2H7F/@5

$#
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z-tr UDF XO9=8

XX

Y SQL-argument

Y SQL-result

Y SQL-argument-ind

X

X Y SQL-result-ind SQL-state function-name specific-name diagnostic-message X

X
scratchpad call-type dbinfo

XZ

m: 0tXtKO5lke-NFz-tOMXN]$s?<G"j"B]NM

GO"j^;s#

J<KFz-tKD$Fb@7^9#

SQL z-t (SQL-argument)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9#3N

MO n s+jV5l^9# n OXt2HGXj5l?z-tNtG

9#3liNFz-tNMO"XtFSP7GXj5l?0+ih@5

l^9#=NMO"CREATE FUNCTION 9F<HasHfG:v9k

Qia<?<jANG<?&?$WG=5l^9#3liNG<?&?

$W, C @l=.K^CW9k}!KD$FO" 436Z<8NXSQL

G<?&?$WN UDF XNu1O7}!YGb@7^9#

DB2 O"G<?&?$WH5<P<NWiCHU)<`K~8F"

SQL-argument ,=9G<?NLVr407^9#

SQL kL (SQL-result)

3Nz-tO"DB2 Kak0K UDF Khj_j5l^9#9+i<

XtNlg"SQL kLO 1 D@1"j^9#=XtNlg"CREATE

FUNCTION 9F<HasHN RETURNS TABLE 8aGjA5lkX

tNFs4HK" 1 DN SQL kL,"j^9#=l>lN SQL k

LO"RETURNS TABLE 8aGjA5lksNLVKP~7^9#D

^j"GiN SQL kLz-tO"RETURNS TABLE 8aGjA5l

kGiNsKP~7^9# 2 V\J_N SQL kLKD$Fb1MG

9#

9+i<XtH=XtNIAiNlgGb" DB2 OPCU!<rdj

6j"=N"Il9r UDF KO7^9# UDF O=l>lNkLNM

rPCU!<K~l^9# DB2 O"G<?&?$WG(5lkMr^
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`NK=,JPCU!<rdj6j^9#9+i<XtNlg"3NG

<?&?$WO"CAST FROM 8a,"lP=3GjA5l" CAST

FROM 8a,J1lP"RETURNS 8aGjA5l^9#=XtNl

g"G<?&?$WO" RETURNS TABLE(...) 8aGjA5l^9#

3liNG<?&?$W, C @l=.KINh&K^CW5lk+K

D$FO" 436Z<8NXSQL G<?&?$WN UDF XNu1O7

}!Yr2H7F/@5$#

=XtNlg"DB2 O"jA5lF$k9YFNsr DB2 Ka5J

/Fbh$h&K"QU)<^s9G,=rjA7^9#3N!=rx

Q9kh&K UDF rn.9klg"UDF O"=Xtr2H7F$k

9F<HasH,,WH9ksN_ra7^9#

?H(P"100 DNkLs,jA5lF$k=XtN CREATE

FUNCTION 9F<HasHrM(F_^7g&#3NXtr2H9k

9F<HasHKX89kbN,"3liNkLsN&AN 2 D@1

G"kJiP"3NG,=Khj"UDF OFTK3liN 2 DNs@

1ra7">N 98 sKO~Vrqd7^;s#3NG,=N\YKD

$FO"eGb@9k DB ps z-tr2H7F/@5$#

a5lkFMKD$FO (D^j"9+i<XtNlgO1lNM"^

?lLK"=XtNlgO#tNMKD$F)"UDF 3<I,"kLN

G<?&?$WH95K,WJP$Hthjb?/NP$Hra5J$

h&K7F/@5$# DB2 O"UDF \N,kLPCU!<NeBh

jtP$H?/q-~s@+I&+r=L7h&H7" SQLCODE

-450 (SQLSTATE 39501) ra7^9#?@7"DB2 Khj!P5lJ

$"UDF Khkg}Jeq-O"=|7J$kLd[o*;KJkD

=-,"j^9#

DB2 O"G<?&?$WH5<P<NWiCHU)<`K~8F"

SQL-result ,=9G<?NLVr407^9#

SQL z-t81 (SQL-argument-ind)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9# UDF

O"3Nz-trHQ7F SQL z-t ,Lk+I&+r=L7^

9# n V\N SQL z-t81 O" n V\N SQL z-t81 (e

R) KP~7^9#3Nz-tKOJ<NMN&AN 1 D,~j^

9#

0 LkJ0Nz-t,"j^9#

-1 LkNz-t,"j^9#
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Xtr NOT NULL CALL GjA9kH"UDF \NOLkMKP9k

!:rT&,W,"j^;s#?@7"NULL CALL GjA5lkH

z-tOLkHJkD=-,"k?a" UDF O=N!:rT&,W,

"j^9#

81O SMALLINT MNA0rHj^9#3lO"436Z<8NXSQL

G<?&?$WN UDF XNu1O7}!YGb@9kh&K UDF G

jA9k3H,G-^9# DB2 O"G<?&?$WH5<P<NWi

CHU)<`K~8F" SQL-argument-ind ,=9G<?NLVr40

7^9#

SQL kL81 (SQL-result-ind)

3Nz-tO"DB2 Kak0K UDF Khj_j5l^9#^?"3

Nz-tOF SQL kL z-tKD$F 1 D8_7F$^9#

UDF O"3Nz-trHQ7FCjNkLM,Lk+I&+r(7^

9#

0 ^?O5N0t

kLOLkMGO"j^;s#

iN0t

kLOLkMG9#\YKD$FO"iN SQL kL81MN

rar2H7F/@5$#

iN SQL kL81MNra

J<NlgK"DB2 OXtkLrLk (-2) H7F7$^9#

v G<?Y<9=.Qia<?< DFT_SQLMATHWARN , ’YES’ N

lg

v ~Oz-tN 1 D,";QW;(i<N?aLkKJCF$klg

v SQL ����,iNMG"klg

3lO"Xtr NOT NULL CALL *W7gsGjA7?lgKbv

FO^j^9#

Xtr NOT NULL CALL GjA7?lgGb"UDF \NOkLN8

1r_j7J1lPJj^;s#?H(P",l,<mG"klg"|

;XtOkLrLkK_j9k3H,G-^9#

81O SMALLINT MNA0rHj^9#3lO"436Z<8NXSQL

G<?&?$WN UDF XNu1O7}!YGb@9kh&K UDF G

jA9k3H,G-^9#

RESULT sj9HrQ$?=XtG,=, UDF KhjHQ5lF$

klg",WJsKP~9k81N_r_j9k,W,"j^9#
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DB2 O"G<?&?$WH5<P<NWiCHU)<`K~8F"

SQL-result-ind ,=9G<?NLVr407^9#

SQL uV (SQL-state)

3Nz-tO"DB2 Kak0K UDF Khj_j5l^9#3lO

CHAR(5) MNA0rHj^9# UDF GO"436Z<8NXSQL G<

?&?$WN UDF XNu1O7}!YGb@9kh&K CHAR(5) G

z-trjA7" UDF ,=Nz-trHCFYp^?O(i<ror

Ni;k3H,G-kh&K7F/@5$#3Nz-tKO"XtNF

SP7~K '00000' NM,~j^9# UDF KOJ<NMr_jG-^

9#

00000 3NXt3<IOYpuVd(i<uVr!P7^;s#

01Hxx 3NXt3<IOYpuVr!P7^7?#=NkL"SQL Y

pN SQLCODE +462 (SQLSTATE 01Hxx ) ,a5l^9#3

3G"'xx' O$UN9Hjs0G9#

02000 =XtXN FETCH FSP7NlgKN_-zG9#=K3l

JeT,J$3HrU#7^9#

38502 UDF \N, SQL FSP7rT*&H7F"(i<N

SQLCODE -487 (SQLSTATE 38502) ru1hC?lgNCl

JM# UDF GO SQL rHQG-J$?a"3lH18(i

<r DB2 rp7Fa9h&K7^9#

=N>N 38xxx

3NXt3<IO(i<uVr!P7^7?#=NkL"SQL

(i<N SQLCODE -443 (SQLSTATE 38xxx) ,a5l^9#

33G"'xxx' O$UN9Hjs0G9# 380xx A 384xx O"

SQL92 q]8`NIiUHH%QK=s5lF$k?a"HQ

7J$G/@5$#^?"385xx O" IBM KhCF=s5l

F$k?a"HQ7J$G/@5$#

=N>NMO(i<uVH7F7ol"=NkL SQLCODE -463

(SQLSTATE 39001) ,/87^9#

Xt> (function-name)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9#3l

O"DB2 +i UDF 3<IKO5lk"$~5l?Xt>G9#3N

QtO VARCHAR(27) MNA0rHj^9# UDF GO",:

VARCHAR(27) Gz-trjA7F/@5$#\YKD$FO"436Z

<8NXSQL G<?&?$WN UDF XNu1O7}!Yr2H7F

/@5$#
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O5lkXt>NA0OJ<NH*jG9#

<schema-name>.<function-name>

Ft,OTj*IGhZil^9#J<Kcr 2 D(7^9#

PABLO.BLOOP WILLIE.FINDSTRING

3NA0rH&H"#tN0tXtK18 UDF \NrHQ7Fb=N

FSP7~KO=liNXtrhL9k3H,G-^9#

m: *V8'/H>*hS9-<^>KOTj*IrU1k3H,G-

^9,"U1J$},h$G7g&#?H(P"Xt rotate ,9

-<^ obj.op NfK"j"a5lkXt>, obj.op.rotate N

lg"9-<^>, obj JN+ obj.op JN+,OC-j7^;

s#

Cj> (specific-name)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9#3l

O"DB2 +i UDF 3<IKO5lkXtNCjN>0G9#3NQ

tO VARCHAR(18) MNA0rHj^9# UDF GO",:

VARCHAR(18) Gz-trjA7F/@5$#\YKD$FO"436Z

<8NXSQL G<?&?$WN UDF XNu1O7}!Yr2H7F

/@5$#J<Kcr 2 D(7^9#

willie_find_feb99 SQL9904281052440430

3NcNGiNMO"f<6<, CREATE FUNCTION 9F<Has

HGjA7^9# 2 V\NMO"f<6<,MrXj7J+C?lg

K DB2 KhCF=T?$`&9?sW+i8.5lkMG9#

Xt> z-tNlgH18h&K"3NMrO9NO"UDF rFSP

7F$kCjNXtr@NKhL9k?aG9#

GGaC;<8 (diagnostic-message)

3Nz-tO"DB2 Kak0K UDF Khj_j5l^9# UDF

O"3Nz-trQ$F DB2 aC;<8KaC;<8&F-9Hr^

~7^9#3lO VARCHAR(70) MNA0rHj^9# UDF GO"

,: VARCHAR(70) Gz-trjA7F/@5$#\YKD$FO"

436Z<8NXSQL G<?&?$WN UDF XNu1O7}!Yr2H

7F/@5$#
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eR7? SQL-state z-trQ$F UDF ,(i<^?OYpN$:l

+ra9lg"33KO-RpsrH_~`3H,G-^9# DB2 O

3NpsrH</sH7FaC;<8bKH_~_^9#

DB2 O"UDF rFSP90KGiN8zrLkK_j7^9# DB2

O"aj~K=N9Hjs0r C N NULL *;9Hjs0H7F7

$^9#3N9Hjs0O"(i<uVNH</sH7F SQLCA b

KH_~^l^9#3N9Hjs0N/J/HbGiNltO"

SQLCA ^?O DB2 CLP aC;<8K=(5l^9#?@7"=(5

lkB]N8ztO"=N>NH</sN95Khjh^j^9#3l

O"DB2 ,H</srZjNFF" SQLCA KhCFXj5l?gW

H</s9N)BKgo;k3H,"k+iG9# X'FF' H$&8z

O"SQLCA NH</srhZk?aKHQ9kNG"F-9HbKO

HQ7J$G/@5$#

UDF 3<IO"=N3<IKO5lk VARCHAR(70) PCU!<K

~iJ$[I?/NF-9Hra9Y-GO"j^;s# DB2 O"

UDF \N,3NPCU!<NeBr6(FjA5l?+I&+r"8

z SQLCODE -450 (SQLSTATE 39501) Khj=L7h&H7^9#

?@7"UDF ,eq-5lkH"=,TD=JkLd[o*;rz-

/37F DB2 Khj!P5lJ$lg,"j^9#

DB2 GO"UDF +i DB2 Ka5lkaC;<8&H</s,G<?

Y<9H183<I&Z<8K"k3Hr0sH7^9#HQ7F$k

UDF ,3NlgKvFO^k+I&+rN'7F/@5$# 7 SCH

NTQN ASCII 5V;CHrH&H" UDF OaC;<8&H</s

r$UN3<I&Z<8Ka7^9#

9/iCAQCI (scratchpad)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9#3l

O"UDF KP9k CREATE FUNCTION 9F<HasHK

SCRATCHPAD -<o<IrXj7?lgKN_8_7^9#3Nz

-tO"J<NWGr}A"$UN LOB G<?&?$WNMrO9?

aKHolk=$H^C?/18=$G9#

v 9/iCAQCIN95r^` INTEGER#9/iCAQCIN95

rQ99kH" SQLCODE -450 (SQLSTATE 39501) KJj^9#

v B]N9/iCAQCI#J<Nh&K9YF 2 JtN 0 Ki|

=5l^9#

9+i<XtNlg"9/iCAQCIOGiNFSP70Ki|

=5l"=NeOLo DB2 Khk2Hd$5rT&3HOG-^;

s#
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=XtNlg"FINAL CALL , CREATE FUNCTION GXj5l

F$kJi"9/iCAQCIO UDF XN FIRST FSP7hj0

Ke-Nh&Ki|=5l^9#3NFSP7Ne"9/iCAQ

CINbFO"04K=XtN)f<KV+l^9#

NO FINAL CALL ,Xj5lJ+C?+"^?O=XtNJ,~M

,HQ5l?lg"9/iCAQCIOF OPEN FSP74HKe

-Nh&Ki|=5l"9/iCAQCINbFO04K OPEN F

SP7NgVK=XtN)f<KV+l^9# (3lO"kg^?O

{HqGHQ5lk=XtGO+JjEWG"klg,"j^9#

OPEN FSP7NgVK9/iCAQCINbFr]i9k,W,

"klg" CREATE FUNCTION 9F<HasHG FINAL CALL

rXj7J1lPJj^;s#LoN OPEN"FETCH"*hS

CLOSE FSP7KC("FINAL CALL rXj9kH"=XtO"

9/iCAQCI]i*hSj=<9r|N?aK" FIRST *hS

FINAL FSP7bu1hj^9#)

9/iCAQCIO"CLOB + BLOB H18?$WrHCF UDF K

^CW9k3H,G-^9#3lO"O5lkz-t,18=$G"k

?aG9#\YKD$FO"436Z<8NXSQL G<?&?$WN

UDF XNu1O7}!Yr2H7F/@5$#

UDF 3<I,9/iCAQCI&PCU!<N0&GQ9rToJ$

3HrN'7F/@5$# DB2 O"UDF \N,3NPCU!<Ne

Br6(FjA5l?+I&+r"8z SQLCODE -450 (SQLSTATE

39501) Khj=L7h&H7^9," UDF ,g}Keq-5lkH

=,TD=JkLd[o*;rz-/37"=NkL DB2 ,(i<r

P5J$3Hb"j^9#

9/iCAQCIrHQ9k9+i< UDF ,{HqG2H5lkl

g" DB2 O{HqNFSP7NgVK9/iCAQCIrjUlC7

e9k3HKhak3H,"j^9# UDF G FINAL CALL ,Xj

5lF$klg"3NjUlC7eO"G*FSP7 ,Tol?eK

/3j^9#

DB2 O"G<?&U#<kINLV,ING<?&?$WN-1hG

bg&h&"9/iCAQCIri|=7^9#=NkL"9/iCA

QCI=$Nlt^?O4N (95U#<kIr^`) ,57/LVg

o;5lJ$lg,"j^9#9/iCAQCINk@*hS=lXN

"/;9KX9k\YKD$FO" 445Z<8NX32 SCH&WiC

HU)<`*hS 64 SCH&WiCHU)<`GN9/iCAQCI

Nn.Yr2H7F/@5$#

426 "Wj1<7gs+/Njz-



FSP7?$W (call-type)

3Nz-tO"b78_9kJi"UDF rFSP90K DB2 Khj

_j5l^9#9+i<XtNlg"3Nz-tO CREATE

FUNCTION 9F<HasHK FINAL CALL rXj9klgKN_8

_7^9,"=XtNlgKOoK8_7^9#3lO"9/iCAQ

CI z-tNeKXj7^9#9/iCAQCI z-t,J$H-O

GGaC;<8 z-tNeKXj7^9#3Nz-tO INTEGER M

NA0rHj^9# UDF Nz-tjA,"INTEGER K,7F$k3

HrN'7F/@5$#\YKD$FO"436Z<8NXSQL G<?&

?$WN UDF XNu1O7}!Yr2H7F/@5$#

=_HQD=J9YFNM,J<Kj9H5lF$^9," ″A Ji

P AA rBT"5bJ1lP B JiP BB rBT"5bJ1lP,

: C JNG CC rBT (if A do AA, else if B do BB, else it must

be C so do CC)″ H$C??$WN@}GOJ/"=|5lk9YF

NMr@(*KF9H9kZjX(^?O CASE 9F<HasHr

UDF K^ak,W,"j^9#3lO"-hUC*JFSP7?$W

rICG-kh&K9k?a"*hS@(*Kro C rF9H7J$

lgKO"77$ro,IC5lkHdj,/89k+iG9#

m:

1. 9YFNFSP7?$WG" UDF , SQL uV HGGaC;<8

NajMr_j9kN,,ZJlgb"j^9#3NpsO"=l

>lNFSP7?$WNeK3/-RNfGO+jV5l^;s#

9YFNFSP7G"DB2 O"3liNz-tKD$F0Kb@7

?h&K"X(5l?"/7gsrhj^9#

2. $s/k<I&U!$k sqludf.h O"UDF GHQ9k?aNbN

G"j" 446Z<8NXUDF $s/k<I&U!$k: sqludf.hY

Gb@5lF$^9#-fr^`3NU!$kOJ<NFSP7?

$WNMrjA7"=liOjtH7FI_hil^9#

9+i<XtNlg"FSP7?$W (call-type) KO!NbN,^^

l^9#

-1 3lO"3N9F<HasHKP9k UDF XN FIRST FS

P7G9#9/iCAQCI (8_9klg) O" UDF ,F

SP5lkH-K 2 JtN<mK_j5l^9#9YFNz

-tM,O5l"UDF O 1 sNi|=h}K,WJ3HrT

$^9#C(F"9+i< UDF KP9k FIRST FSP7

O"~zrn.7Fa93H,|T5lF$k?a"NORMAL

FSP7KwF$^9#
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SCRATCHPAD ,Xj5lF$Fb FINAL CALL ,Xj5l

F$J$lg" UDF OGiNFSP7r1L9k?aK3N

FSP7?$Wz-trHQ7J$3HKmU7F/@5$#

=Neoj"9/iCAQCIN9YF<mNuVKM89k

,W,"j^9#

0 3lO NORMAL FSP7 G9#9YFN SQL ~OM,O5

l"UDF ,kLrn.7Fa93H,|T5lF$^9#

UDF , SQL uV *hSGGaC;<8 psra9D=-b

"j^9#

1 3lO FINAL FSP7 G9#9JoA" SQL z-t NM

b SQL z-t81 NMbO5l:"3liNM,=,TD=

JkLHJk+I&+r4Y^9#9/iCAQCIbO5l

klgO"3NMO0NFSP7~N^^G9# UDF O3N

~@Gj=<9rr|9k3HKJj^9#

j=<9Nr|

9+i< UDF O"?H(Pabj<Nh&J",WJj=<9rr|

9k3HKJj^9# SCRATCHPAD bXj5l"j=<9rIW9

k?aKHQ5lklgO" FINAL CALL , UDF KXj5lF$

klgKO"FINAL FSP7,j=<9rr|9kN,+3G9#

FINAL CALL ,Xj5lF$J$lgKO"M@5l?$:l+Nj

=<9r=N18FSP7~Kr|9k,W,"j^9#

=XtNlg"FSP7?$W (call-type) KO!NbN,"j^9#

-2 3lO"UDF KP7F FINAL CALL -<o<I,Xj5l

?lgK@188k" FIRST FSP7 G9#3NFSP7N

0K"9/iCAQCIO 2 J<mK_j5l^9#z-t

M,=XtKO5l"abj<NM@^?O>N 1 sBjN

j=<9i|=NBT,*r5l^9#3lO OPEN FSP

7GOJ/"3NFSP7NeK OPEN FSP7,3/3H

KmU7F/@5$# FIRST FSP7~KO"DB2 ,G<?

r5k9k?a"=XtO DB2 KG<?ra7^;s#

-1 3lO"OPEN FSP7 G9# NO FINAL CALL ,Xj5

lklgKO"9/iCAQCIOi|=5l^9,"Xj5

lJ$lgKO"i|=9k,WO"j^;s#9YFN SQL

z-tMO"OPEN ~N=XtKO5l^9# OPEN FSP

7~KO"=XtO DB2 KG<?ra7^;s#

0 3lO FETCH FSP7G"Lo DB2 GO"=Xt,ajM
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N;CH+i.kT+" SQLSTATE M ’02000’ KhCFXj

5l?=N*ojNrora7^9#9/iCAQCI,

UDF KO5lklg"~O~N9/iCAQCIO0NFS

P7N^^G9#

1 3lO"=XtXN CLOSE FSP7G9#3lO"OPEN F

SP7H18h&K"0t CLOSE h} (?H(P"=<9&

U!$kN/m<:) H"j=<9Nr| (CK NO FINAL

CALL 1<9) rBT9k?aKHQ9k3H,G-^9#

kgd{Hq,^^lF$klg" OPEN/FETCH.../CLOSE F

SP7O9F<HasHNBTbG+jV93H,G-^9

," FIRST FSP7H FINAL FSP7O=l>l 1 s:D

7+BTG-^;s# FIRST FSP7H FINAL FSP7,

=lkNO"=XtKP7F FINAL CALL ,Xj5lklg

@1G9#

2 3lO FINAL FSP7G"=XtKP7F FINAL CALL ,

Xj5l?lgK@1=l^9#3lO FIRST FSP7Nh

&K"9F<HasHNBTKD- 1 s@1=l^9#3N

FSP7N\*O"j=<9Nr|K"j^9#

j=<9Nr|

M@7?j=<9rr|9k UDF rn.7^9#=XtNlg"

CLOSE FSP7H FINAL FSP7N 2 DGLo3Nr|rT&3

H,G-^9# CLOSE FSP7O"OPEN FSP7HPKJj"9

F<HasHNBTbG#tsBT9k3H,G-^9# FINAL FS

P7,TolkNO"UDF K FINAL CALL ,Xj5lklg@1

G"9F<HasHKD- 1 sG9#

UDF N9YFN OPEN/FETCH/CLOSE NHK 1 DNj=<9r,Q

G-klg" FIRST FSP7~K3Nj=<9rM@7"FINAL F

SP7~K=lrr|9k UDF rn.7^9#9/iCAQCI,L

o3Nj=<9rIW7^9#=XtGO"FINAL CALL ,Xj5l

klg"9/iCAQCI,i|=5lkNO FIRST FSP7N0@

1G9# FINAL CALL ,Xj5lF$J$lgKO"F OPEN FS

P7N0KFi|=5l^9#

j=<9,=l>lN OPEN/FETCH/CLOSE NHKP7FG-G"k

lgKO" CLOSE FSP7~Kj=<9rr|9k UDF rn.7

^9# (=Xt,{Hq^?OkgXtfK"klg" DB2 G,=W
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m0i`,9F<HasHNBTrT.9k}!K~8F"

OPEN/FETCH/CLOSE NH,#tsXj5lkD=-,b$3HKmU

7F/@5$#)

dbinfo (DB ps)

3Nz-tO"UDF rFSP90K DB2 Khj_j5l^9#3l

O"UDF KP9k CREATE FUNCTION 9F<HasHK DBINFO

-<o<IrXj7?lgKN_8_7^9#3Nz-tO"XC@

<&U!$k sqludf.h GjA5l? sqludf_dbinfo =$G"3NX

C@<&U!$kKD$FO"446Z<8NXUDF $s/k<I&U!

$k: sqludf.hYGb@7F$^9#3N=$bG>0H1LRr^`

QtO" DB2 N3Njj<9GXjD=JG9NMhj9$3H,"

j^9,"-hNjj<9H_9-r}Dh&K3Nh&KjA5lF

$^9#=l>lN>0*hS1LRQtrd09k95QtrHQ7

F"B]KHQ5lkQtNltrI_hk+jP9k3H,G-^

9# dbinfo =$KOJ<NWG,^^l^9#

1. G<?Y<9>N95 (dbnamelen)

!Ks2kG<?Y<9> N95#3NU#<kIO5df;0

tG9#

2. G<?Y<9> (dbname)

=_\35lF$kG<?Y<9N>0#3NU#<kIO"128

8zN91LRG9#eRNG<?Y<9>N95 U#<kI

O"3NU#<kINB]N95r(7^9#Lk*;ddda~

_O^^l^;s#

3. "Wj1<7gsvD ID N95 (authidlen)

!Ks2k"Wj1<7gsvD ID N95#3NU#<kIO

5df;0tG9#

4. "Wj1<7gsvD ID (authid)

"Wj1<7gsBT~vD ID#3NU#<kIO"128 8zN

91LRG9#Lk*;ddda~_O^^l^;s#eRN"W

j1<7gsvD ID N95 U#<kIO"3NU#<kINB

]N95r(7^9#

5. G<?Y<9&3<I&Z<8 (codepg)

2 DN 48 P$H9N=$,g;7?bNG"1 DO DB2 fKP

<5k&G<?Y<9,HQ7"b& 1 DO-hNHQN?aK

=s5lF$^9# DB2 fKP<5k&G<?Y<9,HQ9k

=$KO"J<NU#<kI,"j^9#

a. SBCS# 1 P$HN3<I&Z<8G"5df90tG9#
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b. DBCS# 2 P$HN3<I&Z<8G"5df90tG9#

c. COMP##g3<I&Z<8G"5df90tG9#

6. 9-<^>N95 (tbschemalen)

!Ks2k9-<^> N95#=>,O5lJ$lgO 0 (<m)

,~j^9#3NU#<kIO5df;0tG9#

7. 9-<^> (tbschema)

eKs2k=> N9-<^#3NU#<kIO"128 8zN91L

RG9#Lk*;ddda~_O^^l^;s#eRN9-<^>

N95 U#<kIO"3NU#<kINB]N95r(7^9#

8. =>N95 (tbnamelen)

eKs2k=> N95#=>,O5lJ$lgO 0 (<m) ,~j

^9#3NU#<kIO5df;0tG9#

9. => (tbname)

97f^?O^~fN=N>0G9#3NU#<kI,_j5lk

NO" UDF 2H, UPDATE 9F<HasHG SET 8aN&&

K"k+" INSERT 9F<HasHN VALUES j9HbN`\K

JCF$klg@1G9#3NU#<kIO"128 8zN91LR

G9#Lk*;ddda~_O^^l^;s#eRN=>N95 U

#<kIO"3NU#<kINB]N95r(7^9#9-<^>

H3NU#<kI,go5CF"04$~=>KJj^9#

10. s>N95 (colnamelen)

!Ks2ks> N95#s>,O5lJ$lgO 0 (<m) ,~

j^9#3NU#<kIO5df;0tG9#

11. s> (colname)

=>NlgH^C?/18roN<GO"3NU#<kIKO97

f^?O^~fNsN>0,~j^9#=lJ0NlgO"=[G

-^;s#3NU#<kIO"128 8zN91LRG9#Lk*;

ddda~_O^^l^;s#eRNs>N95 U#<kIO"

3NU#<kINB]N95r(7^9#

12. P<8gs / jj<9Vf (ver_rel)

8 8zNU#<kIG"=J*hS=NP<8gs"jj<9"$

5lYkr" pppvvrrm Nq0G1L7^9#3Nq0O!NH*

jG9#

v ppp O"!Nh&K=Jr1L7^9#

DSN DB2 (MVS/ESA G) ^?O (OS/390 G)

ARI SQL/DS

h15O f<6<jAXt (UDF) Ha=CINn. 431



QSQ DB2 fKP<5k&G<?Y<9 (AS/400 G)

SQL DB2 fKP<5k&G<?Y<9

v vv O"2 eNP<8gs1LRG9#

v rr O"2 eNjj<91LRG9#

v m O"1 eN$5lYk1LRG9#

13. WiCHU)<` (platform)

"Wj1<7gs&5<P<N*Zl<F#s0&WiCHU)<

`O"J<NH*jG9#

SQLUDF_PLATFORM_AIX AIX

SQLUDF_PLATFORM_HP HP-UX

SQLUDF_PLATFORM_MVS OS/390

SQLUDF_PLATFORM_NT Windows NT

SQLUDF_PLATFORM_OS2 OS/2

SQLUDF_PLATFORM_SUN Solaris BTD-G

SQLUDF_PLATFORM_WINDOWS
Windows 95 *hS Windows 98

SQLUDF_PLATFORM_UNKNOWN
T@JWiCHU)<`

e-Nj9HK^^lF$J$=N>NWiCHU)<`KD$F

O" sqludf.h U!$kNbFr2H7F/@5$#

14. =Xtsj9HN`\t (numtfcol)

eKs2k=Xtsj9H U#<kIGXj5l?=Xtsj9

HK"ks<m`\Nt#

15. =sQ_NU#<kI (resd1)

3NU#<kIO-hNxQN?aNbNG9# 24 8zN95K

jA5lF$^9#

16. =Xtsj9H (tfcolumn)

3l,=XtG"klg"3NU#<kIO"DB2 ,0*Kdj

6C?;0tN[sXN]$s?<G9#3l,9+i<XtG"

klg"3N]$s?<OLkG9#

3NU#<kIO=XtKN_HQ5l^9#GiN n DN`\

(n O"=Xtsj9HN`\Nt (number of table function

column list) U#<kIGXj5lk)" numtfcol N_,X87^

9# n O 0 N3Hb"j^9,"$:lK7Fb"CREATE

FUNCTION 9F<HasHN RETURNS TABLE(...) 8abNX

tKjA5lkkLsNtJ<KJj^9#3liNMO"3N9

F<HasH,=Xt+ih@9k,WN"ksNxtKP~7^
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9#M, ‘1’ NlgOGiKjA5l?kLsr=7" ‘2’ Nl

gO 2 V\KjA5l?kLsr=7" 3 V\J_b1MG9#

MO$UNgxK9k3H,G-^9# n O<mN3Hb"j^

9# SELECT COUNT(*) FROM TABLE(TF(...)) AS QQ K`w7?9

F<HasH (?@7B]NsMOHqKO,WJ$) Nlg"Q

t numtfcol ,<mKJk3H,"k+iG9#

3N[sO"G,=N!qr=7^9# UDF O"=XtN9YF

NkLsN9YFNMra9,WOJ/"CjN8.G,WJbN

@1ra7^9#a5lkNO"[sG (VfKhCF) 1L5l

ksG9#3NG,=O"QU)<^s9r~e5;k?aK

UDF @}r#(K9klg,"kNG" UDF GO"jA5l?

9YFNsra9h&K*r9k3H,G-^9#

17. G-N"Wj1<7gs ID (appl_id)

3NU#<kIO"Lk8zG*;9k C N9Hjs0rX9]

$s?<G""Wj1<7gsN DB2 XN\3rlU*K1L7

^9#3NU#<kIO"G<?Y<9K\39k?SKF8.5

l^9#

9Hjs0NGg9O 32 8zG"=NA0O"/i$"sHH

DB2 NVG_j5l?\3?$WKhCFh^j^9#LoOJ

<Nh&JA0G9#

<x>.<y>.<ts>

33G"<x> H <y> O\3?$WK~8FQoj^9," <ts>

O YYMMDDHHMMSS H$&A0N 12 8zN?$`&9?sW

G"G--rNBK9k?aK DB2 KhCF405lk3H,"

j^9#

Example: *LOCAL.db2inst.980707130144

18. =sQ_NU#<kI (resd2)

3NU#<kIO-hNxQN?aNbNG9# 20 8zN95K

jA5lF$^9#

UDF ���������

!K"e-Nz-tKD$FWs7"=lir DB2 H0t UDF VN$s?

<U'<9GINh&KHQ9kN+rb@7^9#

9+i<XtNlg"z-tO!NH*jG9#

v SQL z-t (SQL-argument)
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Xt2HG1L5l?Mr DB2 +i UDF KO7^9#F SQL z-t4

HK 1 D"j^9#

v SQL kL (SQL-result)

UDF Khj8.5l?kLMr"DB2 *hSXt2H,Tol? SQL 9

F<HasHKO7^9#

v SQL z-t81 (SQL-argument-ind)

3NQtNLVO SQL z-t KP~7"CjNz-t,LkG"k+I&

+r UDF KNi;^9#F SQL z-t 4HK 1 D"j^9#

v SQL kL81 (SQL-result-ind)

UDF O"3Nz-trHQ7F" SQL kL NXtkLKLk,~CF$

k+I&+r DB2 Ksp7^9#

v SQL uV (SQL-state) HGGaC;<8 (diagnostic-message)

UDF O"3Nz-trHQ7F"c0psr DB2 Kwj^9#

v Xt> (function-name) HCj> (specific-name)

DB2 O"3Nz-trHQ7F"2H5lF$kXt,?G"k+r UDF

KA(^9#

v 9/iCAQCI (scratchpad) HFSP7?$W (call-type)

DB2 O"3Nz-trHQ7F"FSP7NgVN UDF uVN]8rI}

7^9#9/iCAQCI (scratchpad) O" DB2 Khjn.*hSi|=

5l?e UDF KhjI}5l^9# DB2 O"FSP7?$W (call-type)

z-trHCFFSP7N?$Wr UDF KNi;^9#

v DB ps (dbinfo)

DB2 KhCF UDF KO5lk=$G"ICpsr^_^9#

=XtO@}*KO2H5N SQL 9F<HasHK=ra7^9," DB2

H=XtNVN*}$s?<U'<9OT1LG9#=XtNlg"z-tO

!NH*jG9#

v SQL z-t (SQL-argument)

Xt2HG1L5l?Mr DB2 +i UDF KO7^9#3Nz-tO"

FETCH FSP7KP7F" OPEN FSP7H FIRST FSP7NlgH1

8Mr}A^9#F SQL z-tK 1 D"j^9#

v SQL kL (SQL-result)

UDF KhCFa5lF$kTND9NsMra9NKHQ5l^9#

CREATE FUNCTION 9F<HasHN RETURNS TABLE (...) 8aGjA

5lkkLsNM4HK"$:l+Nz-t,"j^9#

v SQL z-t81 (SQL-argument-ind)
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3Nz-tNLVU1O SQL z-t (SQL-argument) MKP~7"CjNz

-t,LkG"k+I&+r UDF KNi;^9#F SQL z-tK 1 D"

j^9#

v SQL kL81 (SQL-result-ind)

UDF O"3Nz-trHQ7F"=XtNPOTGa5l?D9NsM,L

kG"k+I&+r DB2 Ksp7^9#3Nz-tNLVO"SQL kL

(SQL-result) z-tKP~7^9#

v SQL uV (SQL-state) HGGaC;<8 (diagnostic-message)

UDF O"3Nz-trHQ7F"c0psH end-of-table (=N*oj) r

or DB2 Kwj^9#

v Xt> (function-name) HCj> (specific-name)

DB2 O"3Nz-trHQ7F"2H5lF$kXt,?G"k+r UDF

KA(^9#

v 9/iCAQCI (scratchpad) HFSP7?$W (call-type)

DB2 O"3Nz-trHQ7F"FSP7NgVN UDF uVN]8rI}

7^9#9/iCAQCI (scratchpad) O" DB2 Khjn.*hSi|=

5l?e UDF KhjI}5l^9# DB2 O"FSP7?$W (call-type)

z-trHCFFSP7N?$Wr UDF KNi;^9#=XtNlg"3

liNFSP7?$WO OPEN"FETCH"CLOSE G"$U*rG FIRST

H FINAL K9k3HbG-^9#

v DB ps (dbinfo)

DB2 KhCF UDF KO5lk=$G"ICpsr^_^9#

UDF"SQL kL"SQL kL81"*hS SQL uV NLoNMPOO" DB2

+i UDF KO5lkz-trHCF DB2 Ka5lk3HKmU7F/@5

$# UDF O"XtNU#GO?ba5J$h&KjA5lF$^9 (D^

j"XtNaj?$WO void G9)#!NcN void jAH return 9F<H

asHr2H7F/@5$#

#include ...
void SQL_API_FN divid(

... arguments ... )
{

... UDF body ...
return;

}

e-NcG"SQL_API_FN O"5]<H5lk*Zl<F#s0&79F`4H

K[JkXtNFSP7,'rXj9k^/mG9#3N^/mO"9H"<

I&Wm7<8c<d UDF rn.9klgK,WG9#
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UDF NWm0i_s0cKD$FO"483Z<8NXUDF 3<INcYr2H

7F/@5$#

SQL �����-�� UDF ��������

3N`GO"UDF Qia<?<HkLN>}K-zJ?$Wr1L7"P~9

kz-tr C d C++ @lN UDF GjA9k}!r=l>lXj7^9#

Java UDF N?jAKD$FO"684Z<8NXJava G5]<H5lF$k

SQL G<?&?$WYr2H7F/@5$# sqludf.h $s/k<I&U!$

kH=3GjA5lk?$WrHQ9kH"5^6^JG<?&?$W*hS

3sQ$i<KvFO^k@lQt*hS=$r+0*K8.G-^9#?H

(P"BIGINT GO"SQLUDF_BIGINT G<?&?$WrHQ7F"[Jk3

sQ$i<VGN 64 SCHN0t?N>0Nc$r#93H,G-^9#3

N$s/k<I&U!$kKD$FO"446Z<8NXUDF $s/k<I&U

!$k: sqludf.hYGb@7F$^9#

3lO"z-tMNq0rI}9k CREATE FUNCTION 9F<HasHGj

A5lkFXtQia<?<NG<?&?$WG9#z-tNG<?&?$W

+iNWmb<7gsO"3Nq0GG<?ru1hk,WO"j^;s#

DB2 O"z-tMKP7F3Nh&JWmb<7gsr+0*KBT7^9#

z-tNWmb<7gsKD$FO"SQL rbq Gb@5lF$^9#

XtkLNlg"q0rjA9k CREATE FUNCTION 9F<HasHN

CAST FROM 8aGXj5lkG<?&?$WHJj^9# CAST FROM 8

a,J$lgO"RETURNS 8aGXj5lkG<?&?$W,q0rjA7

^9#

J<NcGN CAST FROM 8aO"UDF \N, SMALLINT ra7" DB2

,=NMrXt2HrT&9F<HasHKO90K INTEGER K-c9H9

k3HrU#7^9#

... RETURNS INTEGER CAST FROM SMALLINT ...

3Nlg"UDF OJ<K(9h&K SMALLINT r8.9kh&KjA7J1

lPJj^;s# CAST FROM G<?&?$WO RETURNS G<?&?$W

KP7F-c9HD= GJ1lPJiJ$?a"$UK>NG<?&?$Wr

*V3HOG-^;s#G<?&?$WVN-c9HKD$FO" SQL rb

q Gb@5lF$^9#

J<K"SQL ?$WH=N C @lGN=(r(7^9# Java N SQL ?$

W=-Nj9HKD$FO" 684Z<8NXJava G5]<H5lF$k SQL

G<?&?$WYr2H7F/@5$#^?"=l>lN?$W,Qia<?

436 "Wj1<7gs+/Njz-



<dkLH7F-z+I&+rb@7^9#5iK"=N?$Wr C d C++

@lN UDF GjA5lkz-tH7F=7?cb(7^9#

v SMALLINT

57$c# C G short H7F=7^9#

0tN UDF Qia<?<rjA9k]O"SMALLINT GOJ/ INTEGER

rHQ9kh&K7F/@5$#3lO"DB2 , SMALLINT z-tr

INTEGER KWmb<H7J$?aG9#?H(P"UDF r!Nh&KjA

9kH7^9#

CREATE FUNCTION SIMPLE(SMALLINT)...

J<Kcr(7^9#

short *arg1; /* example for SMALLINT */
short *arg1_null_ind; /* example for any null indicator */

INTEGER G<? (... SIMPLE(1)...) rHQ7F SIMPLE XtrFSP9

H"Xt,+D+iJ$3Hr(9 SQLCODE -440 (SQLSTATE 42884) (

i<,P5l^9,"3NXtN(sI&f<6<O=NaC;<8N6x

r}rG-J$3H,"j^9#eNcG 1 O INTEGER G"k?a"=

lr SMALLINT K-c9H9k3Hb INTEGER H7FQia<?<rj

A9k3HbG-^9#

v INTEGER ^?O INT

57$c# C G sqlint32 H7F=7^9# DB2 $s/k<I&U!$

k sqlsystm.h O"3N?$WrFWiCHU)<`KgC? 32 SCHN

0tH7FjA7^9#

J<Kcr(7^9#

sqlint32 *arg2; /* example for INTEGER */

v BIGINT

57$c# C G sqlint64 H7F=7^9#

J<Kcr(7^9#

sqlint64 *arg3; /* example for INTEGER */

DB2 GO"sqlint64 C @l?$W,jA5lkNG"3sQ$i<H*Z

l<F#s0&79F`N 64 SCHNdfU-0tNjANc$OJ/J

j^9# #include sqludf.h rXj7F"jAr*P9k,W,"j^9#

v DECIMAL(p,s) ^?O NUMERIC(p,s)
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mC?c#3lO C @lN=-GO"j^;s# 10 JtNMrO7?$

lgO"Qia<?<r DECIMAL +i-c9HD=JG<?&?$W

(CHAR d DOUBLE JI) KjA7F"z-tr3N?$WK@(*K-c

9H7J1lPJj^;s# DOUBLE NlgO"DB2 ,+0*KWmb<

7gs9kNG" 10 JMz-tr@(*K DOUBLE Qia<?<K-c

9H9k,WO"j^;s#

DECIMAL(5,2) N WAGE H"DECIMAL(4,1) N HOURS H$& 2 DNs

,"j"Bb"+/~V"*hS>NWGKpE$F5krW;9kH7^

9# UDF O!Nh&KJj^9#

CREATE FUNCTION WEEKLY_PAY (DOUBLE, DOUBLE, ...)
RETURNS DECIMAL(7,2) CAST FROM DOUBLE
...;

e-N UDF GO"GiN 2 DNQia<?<OBbH~VKv?j^9#

!Nh&K SQL *r9F<HasHG UDF WEEKLY_PAY rFSP7^

9#

SELECT WEEKLY_PAY (WAGE, HOURS, ...) ...;

DECIMAL z-tO DOUBLE K-c9HD=JNG"@(*K-c9H9

k,WO"j^;s#

LN}!H7F"CHAR z-tr}D WEEKLY_PAY r!Nh&KjAG

-^9#

CREATE FUNCTION WEEKLY_PAY (VARCHAR(6), VARCHAR(5), ...)
RETURNS DECIMAL (7,2) CAST FROM VARCHAR(10)
...;

3lO"!Nh&KFSP7^9#

SELECT WEEKLY_PAY (CHAR(WAGE), CHAR(HOURS), ...) ...;

DECIMAL z-tO VARCHAR KWmb<7gsG-J$NG"@(*K

-c9H9k3H,,WG"k3HKmU7F/@5$#

b0.t@Qia<?<rHQ9kx@O" UDF bNMK;QW;rBT

7d9/JkH$&3HG9#l}"8zQia<?<rHQ9kx@O"

5NK 10 JtNMr=93H,oKD=G"kH$&3HG9#b0.t

@Nlg"3lOoKD=H$&o1GO"j^;s#

v REAL

57$c# C G float H7F=7^9#

J<Kcr(7^9#
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float *result; /* example for REAL */

v DOUBLE"DOUBLE PRECISION"^?O FLOAT

57$c# C G double H7F=7^9#

J<Kcr(7^9#

double *result; /* example for DOUBLE */

v FOR BIT DATA $~Rr}D"^?O}?J$ CHAR(n) ^?O

CHARACTER(n)

57$c# C GO char...[n+1] H7F=7^9 (3lO"C N NULL *

;9Hjs0JNG"GeN8zOLkD^j X'00' G9)#

J<Kcr(7^9#

char arg1[14]; /* example for CHAR(13) */
char *arg1; /* also perfectly acceptable */

CHAR(n) Qia<?<Nlg"DB2 OoKG<?N n P$HrPCU!<

K\07" n+1 P$HrLkK_j7^9# RETURNS CHAR(n) MNl

g"DB2 OoK n P$Hru1hj" n+1 P$Hr5k7^9#3Nl

gO"GiN n 8zKLk8zrmCF^aJ$h&KmU7F/@5$#

=&7J$H"DB2 OG<?NLot,H7FN_3N8zr'17"eK

JCF0+*K[cNkLr88k3H,"j^9#

FOR BIT DATA ,Xj5lF$klg" UDF bGXtrh}9kLoN

C 9Hjs0rHQ9k]OmU7F/@5$#3liNXtN?/O9H

js0NhZj8zH7FLkr59NG"Lk8z (X'00') ,G<?MN

fK"CFb57$3HKJj^9#

8zN UDF Qia<?<rjA9k]O"CHAR hjb VARCHAR rH

Q9kh&K7F/@5$#3lO"DB2 , VARCHAR z-tr CHAR

KWmb<H7J$?aG9#?H(P"UDF r!Nh&KjA9kH7^

9#

CREATE FUNCTION SIMPLE(INT,CHAR(1))...

VARCHAR G<? (... SIMPLE(1,'A')...) rHQ7F SIMPLE XtrF

SP9H"Xt,+D+iJ$3Hr(9 SQLCODE -440 (SQLSTATE

42884) (i<,P5l^9,"3NXtN(sI&f<6<O=NaC;<

8N6xr}rG-J$3H,"j^9#eNcG"'A' O VARCHAR G

"k?a"=lr CHAR K-c9H9k3Hb VARCHAR H7FQia

<?<rjA9k3HbG-^9#
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v FOR BIT DATA $~Rr}D"^?O}?J$ VARCHAR(n) FOR BIT

DATA ^?O LONG VARCHAR

57$c# C G!Nh&J=$H7F=7^9#

struct sqludf_vc_fbd
{

unsigned short length; /* length of data */
char data[1]; /* first char of data */

};

[1] O"1K3sQ$i<KP9k[sr(7F$^9# 1 8z@1,O5

lk3HrU#7F$kNGO"j^;s#9JoA=$N"Il9,O5

l^9,"=lOB]N=$GOJ$?a"[s@}rHQ9k}!rs!

9k@1G9#

3liNMO"C N NULL *;9Hjs0H7FO=5l^;s#3l

O"Lk8z,G<?MNltH7F57/'15lk3H,"k?aG

9#=N95O"=$Qt length rHQ7F UDF KQia<?<H7F

57/O5l^9# RETURNS 8aNlg"UDF KO5lk95OPCU

!<N95G9# UDF \NO"=$Qt length rHCFG<?MNB]

N95ra9,W,"j^9#

J<Kcr(7^9#

struct sqludf_vc_fbd *arg1; /* example for VARCHAR(n) FOR BIT DATA */
struct sqludf_vc_fbd *result; /* also for LONG VARCHAR FOR BIT DATA */

v FOR BIT DATA r}?J$ VARCHAR(n)

57$c# C G char...[n+1] H7F=7^9# (3lO C N NULL *

;9Hjs0G9#)

VARCHAR(n) Qia<?<Nlg"DB2 OLkr (k+1) NLVKV-^

9#3NlgN k OD9K/89k95G9#3N?a"C 9Hjs0h

}XtO3liNMN`nK,7F$^9# RETURNS VARCHAR(n) MN

lg"UDF \NOB]NMrLkrHCFhZk,W,"j^9#3lO"

DB2 ,3NLk8z+ikLN95rhak?aG9#

J<Kcr(7^9#

char arg2[51]; /* example for VARCHAR(50) */
char *result; /* also perfectly acceptable */

v GRAPHIC(n)

57$c# C G sqldbchar[n+1] H7F=7^9# (3lO NULL *;0

iU#C/&9Hjs0G9)# wchar_t ,95 2 P$HH7FjA5lF

$kWiCHU)<`eGO" wchar_t[n+1] rHQG-^9,"
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sqldbchar rHQ9k3Hr*+a7^9#3li 2 DNG<?&?$WN

\YKD$FO"665Z<8NXC *hS C++ GN wchar_t ^?O

sqldbchar G<?&?$WN*rYr2H7F/@5$#

GRAPHIC(n) Qia<?<Nlg"DB2 O n DN 2 P$H8zrPCU!

<K\07"!N 2 P$HrLkK_j7^9# DB2 +i UDF KO5l

kG<?O DBCS q0G"j"a5lkkLb DBCS q0G"kH_J5

l^9#3N0nO"666Z<8NXC *hS C++ GN WCHARTYPE W

j3sQ$i<&*W7gsYGb@9k WCHARTYPE NOCONVERT W

j3sQ$i<&*W7gsrH&3HH18G9# RETURNS

GRAPHIC(n) MNlg"DB2 OoK n DN 2 P$H8zru1hj"=l

J_NP$Hr5k7^9#

0iU#C/ UDF Qia<?<rjA9k]O"GRAPHIC hjb

VARGRAPHIC rHQ9kh&K7F/@5$#3lO"DB2 ,

VARGRAPHIC z-tr GRAPHIC KWmb<H7J$?aG9#?H(

P"UDF r!Nh&KjA9kH7^9#

CREATE FUNCTION SIMPLE(GRAPHIC)...

VARGRAPHIC G<? (... SIMPLE('graphic_literal')...) rHQ7F

SIMPLE XtrFSP9H"Xt,+D+iJ$3Hr(9 SQLCODE -440

(SQLSTATE 42884) (i<,P5l^9,"3NXtN(sI&f<6<O

=NaC;<8N6xr}rG-J$3H,"j^9#eNcG"

graphic_literal O VARGRAPHIC G<?H7Fra5lkjFik

DBCSG"k?a"=lr GRAPHIC K-c9H9k3Hb VARGRAPHIC

H7FQia<?<rjA9k3HbG-^9#

J<Kcr(7^9#

sqldbchar arg1[14]; /* example for GRAPHIC(13) */
sqldbchar *arg1; /* also perfectly acceptable */

v VARGRAPHIC(n)

57$c# C G sqldbchar[n+1] H7F=7^9# (3lO NULL *;0

iU#C/&9Hjs0G9)# wchar_t ,95 2 P$HH7FjA5lF

$kWiCHU)<`eGO" wchar_t[n+1] rHQG-^9,"

sqldbchar rHQ9k3Hr*+a7^9#3li 2 DNG<?&?$WN

\YKD$FO"665Z<8NXC *hS C++ GN wchar_t ^?O

sqldbchar G<?&?$WN*rYr2H7F/@5$#

VARGRAPHIC(n) Qia<?<Nlg" DB2 O0iU#C/&Lkr

(k+1) NLVKV-^9#3NlgN k OD9K/89k95G9#0iU

#C/&LkO"0iU#C/&9Hjs0NGeN8zN4P$HK 2 J

<m ('¥0’s) ,^^lF$k3Hr(7^9# DB2 +i UDF KO5lkG
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<?O DBCS q0G"j"a5lkkLb DBCS q0G"kH_J5l^

9#3N0nO"666Z<8NXC *hS C++ GN WCHARTYPE Wj3

sQ$i<&*W7gsYGb@9k WCHARTYPE NOCONVERT Wj3

sQ$i<&*W7gsrH&3HH18G9# RETURNS

VARGRAPHIC(n) MNlg" UDF \NOB]NMr0iU#C/&Lkr

HCFhZk,W,"j^9#3lO"DB2 ,3N0iU#C/&Lk8z

+ikLN95rhak?aG9#

J<Kcr(7^9#

sqldbchar args[51], /* example for VARGRAPHIC(50) */
sqldbchar *result, /* also perfectly acceptable */

v LONG VARGRAPHIC

57$c# C G!Nh&J=$H7F=7^9#

struct sqludf_vg
{

unsigned short length; /* length of data */
sqldbchar data[1]; /* first char of data */

};

wchar_t ,95 2 P$HH7FjA5lF$kWiCHU)<`GO"e-

NcN sqldbchar NUjK wchar_t rHQG-^9," sqldbchar N}r

HQ9kh&*+a7^9#3li 2 DNG<?&?$WN\YKD$F

O"665Z<8NXC *hS C++ GN wchar_t ^?O sqldbchar G<?&

?$WN*rYr2H7F/@5$#

[1] O"1K3sQ$i<KP9k[sr(7F$^9#0iU#C/8z

r 1 D@1O93HrU#7F$kNGO"j^;s#9JoA"O5lk

NO=$N"Il9G"j"B]N=$GOJ$?a"[s@}rHQ9k

}!,s!5lk3HKJj^9#

3liO NULL *;0iU#C/&9Hjs0H7FO=5l^;s#=

N95 (2 P$H8z1L) O"=$Qt length rHQ7F UDF KQi

a<?<H7F@(*KO5l^9# DB2 +i UDF KO5lkG<?O

DBCS q0G"j"a5lkkLb DBCS q0G"kH_J5l^9#3

N0nO"666Z<8NXC *hS C++ GN WCHARTYPE Wj3sQ$

i<&*W7gsYGb@9k WCHARTYPE NOCONVERT Wj3sQ$

i<&*W7gsrH&3HH18G9# RETURNS 8aNlg"UDF K

O5lk95OPCU!<N95G9# UDF \NO"=$Qt length r

HCFG<?MNB]N95r 2 P$H8zGa9,W,"j^9#

J<Kcr(7^9#
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struct sqludf_vg *arg1; /* example for VARGRAPHIC(n) */
struct sqludf_vg *result; /* also for LONG VARGRAPHIC */

v DATE

57$c# C G CHAR(10) H7F"D^j char...[11] H7F=7^

9#|UNMO"oK ISO q0 yyyy-mm-dd G UDF KO5l^9#

J<Kcr(7^9#

char arg1[11]; /* example for DATE */
char *result; /* also perfectly acceptable */

v TIME

57$c# C G CHAR(8) H7F"D^j char...[9] H7F=7^9#

~VNMO"oK ISO q0 hh.mm.ss G UDF KO5l^9#

J<Kcr(7^9#

char *arg; /* example for DATE */
char result[9]; /* also perfectly acceptable */

v TIMESTAMP

57$c# C G CHAR(8) H7F"D^j char...[27] H7F=7^9#

?$`&9?sWNMO"oK yyyy-mm-dd-hh.mm.ss.nnnnnn q0GO5l

^9#

J<Kcr(7^9#

char arg1[27]; /* example for TIMESTAMP */
char *result; /* also perfectly acceptable */

v BLOB(n) H CLOB(n)

57$c# C G!Nh&J=$H7F=7^9#

struct sqludf_lob
{

sqluint32 length; /* length in bytes */
char data[1]; /* first byte of lob */

};

[1] O"1K3sQ$i<KP9k[sr(7F$^9# 1 8z@1,O5

lk3HrU#7F$kNGO"j^;s#9JoA=$N"Il9,O5

l^9,"=lOB]N=$GOJ$?a"[s@}rHQ9k}!rs!

9k@1G9#

3liO C N NULL *;9Hjs0H7F=5l^;s#=N95O"=

$Qt length rHQ7F UDF KQia<?<H7F57/O5l^9#

RETURNS 8aNlg"UDF Ka5lk95OPCU!<N95G9#

UDF \NO"=$Qt length rHCFG<?MNB]N95ra9,W,

"j^9#
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J<Kcr(7^9#

struct sqludf_lob *arg1; /* example for BLOB(n), CLOB(n) */
struct sqludf_lob *result;

v DBCLOB(n)

57$c# C G!Nh&J=$H7F=7^9#

struct sqludf_lob
{

sqluint32 length; /* length in graphic characters */
sqldbchar data[1]; /* first byte of lob */

};

wchar_t ,95 2 P$HH7FjA5lF$kWiCHU)<`GO"e-

NcN sqldbchar NUjK wchar_t rHQG-^9," sqldbchar N}r

HQ9kh&*+a7^9#3li 2 DNG<?&?$WN\YKD$F

O"665Z<8NXC *hS C++ GN wchar_t ^?O sqldbchar G<?&

?$WN*rYr2H7F/@5$#

[1] O"1K3sQ$i<KP9k[sr(7F$^9#0iU#C/8z

r 1 D@1O93HrU#7F$kNGO"j^;s#9JoA"=$N"

Il9,O5l^9,"=lOB]N=$GOJ$?a"[s@}rHQ9

k}!rs!9k@1G9#

3liO NULL *;0iU#C/&9Hjs0H7FO=5l^;s#=

N95O"=$Qt length rHQ7F UDF KQia<?<H7F57/

O5l^9# DB2 +i UDF KO5lkG<?O DBCS q0G"j"a5

lkkLb DBCS q0G"kH_J5l^9#3N0nO"666Z<8N

XC *hS C++ GN WCHARTYPE Wj3sQ$i<&*W7gsYGb

@9k WCHARTYPE NOCONVERT Wj3sQ$i<&*W7gsrH&

3HH18G9# RETURNS 8aNlg"UDF KO5lk95OPCU!

<N95G9# UDF \NO"=$Qt length rHCFG<?MNB]N

95ra9,W,"j^9,"=N]K3li9YFN95r 2 P$H8z

G=7F$J1lPJj^;s#

J<Kcr(7^9#

struct sqludf_lob *arg1; /* example for DBCLOB(n) */
struct sqludf_lob *result;

v Cl?$W

57$c^?OmC?c (p\?$WKhj[Jk)#Cl?$WO"UDF

Np\?$WNq0G UDF KO5lk?a"p\?$W,-zJlgKB

jXj5l^9#
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J<Kcr(7^9#

struct sqludf_lob *arg1; /* for distinct type based on BLOB(n) */
double *arg2; /* for distinct type based on DOUBLE */
char res[5]; /* for distinct type based on CHAR(4) */

v Cl?$W AS LOCATOR"^?O$UN LOB ?$W AS LOCATOR

AS LOCATOR ?$W$~RO"UDF NQia<?<jA*hSkLjAK

*$FN_-zG9#3lO"LOB ?$W+"LOB ?$WKpE/Cl?

$Wr$59klgKN_HQG-^9#3N?$W$~RrXj9kH"

UDF KO LOB M4NGOJ/ 4 P$HNm1<?<,O5l^9#

J<Kcr(7^9#

sqludf_locator *arg1; /* locator argument */
sqludf_locator *result; /* locator result */

?$W udf_locator OXC@<&U!$k sqludf.h GjA5lF$^9#3

NXC@<&U!$kKD$FO"446Z<8NXUDF $s/k<I&U!$

k: sqludf.hYGb@5lF$^9#3liNm1<?<NHQKD$FO"

472Z<8NXUDF NQia<?<dkLH7FN LOB m1<?<NHQY

Gb@5lF$^9#

32 )*����*�.>�%
�� 64 )*����*�.>�%��	��

*72*+���

UDF r 32 SCH&WiCHU)<`H 64 SCH&WiCHU)<`NVG

\wG-kh&K9kKO" 64 SCHMr^`9/iCAQCIrn.*h

SHQ9kE}rQ(J1lPJj^;s# 1 D^?O#tN 64 SCHM

(64 SCH&]$s?<d sqlint64 BIGINT QtJI) r^`9/iCAQC

I=$GO"@(*J95Qtrk@7FOJj^;s#?H(P"J<Nc

rBT9kH"=$k@NfK@(*J95Qt,^^lF$k?a" 64 S

CH&WiCHU)<`GOG<?LVgo;c0KJkD=-,"j^9#

struct scratch1
{

sqlint32 length;
char chars[4];
sqlint64 bigint_var;

};

e-NcK*$F"32 SCH&WiCHU)<`H 64 SCH&WiCHU)

<`NVGN\w,D=KJkh&K9/iCAQCI=$rk@9kKO"

=N=$KX"7?@(*J95QtNk@rhj|/,W,"j^9#J<

NcGO"@(*J95Qtrk@;:K9/iCAQCI=$rk@7F$

^9#
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struct scratch1
{

sqlint64 bigint_var;
char chars[4];

};

UDF bG@(*J95Qtrk@7F$J$9/iCAQCI=$K"/;9

9kKO"J<Nh&JA0G9/iCAQCIr2H7^9#

struct scratchpad_data * data =
(struct scratchpad_data*)scratch_pointer->data;

33G" scratch_pointer O UDF N sqludf_scratchpad ]$s?<r" data O

9/iCAQCINbFr=7F$^9#

UDF -����+�.1-�: sqludf.h

3N$s/k<I&U!$kKO" UDF rjA9k]Kr)D=$"jA"

*hSM,^^l^9#3N$s/k<I&U!$kO$UKHQG-^9

,"483Z<8NXUDF 3<INcYG(95sWk UDF NcGO3NU!

$krHQ7^9# UDF N3sQ$k~KO"3NU!$k,"kG#l/

Hj<r2H9k,W,"j^9#=NG#l/Hj<O sqllib/include G

9#

sqludf.h $s/k<I&U!$kO+J-R-G9#J<K=NbFKD$F

J1KWs7^9#

1. u1O5l?z-tKP9k=$jA#z-tN=$O!NH*jG9#

v VARCHAR FOR BIT DATA z-tH=NkL

v LONG VARCHAR (FOR BIT DATA r}D"^?O}?J$) z-tH

=NkL

v LONG VARGRAPHIC z-tH=NkL

v 9YFN LOB ?$W"SQL z-tH=NkL

v 9/iCAQCI

v DB psN=$

2. 9YFN SQL G<?&?$WKP9k C @l?jA# SQL z-tKP

~9k UDF z-tH"SQL G<?&?$Wr}DkLrjA9k?aK

HQ5l^9#G<?&?$WO"SQLUDF_x *hS SQLUDF_x_FBD H

$&>0GjA5l^9#3NlgN x HO SQL NG<?&?$W>G

"j"FBD O For Bit Data r=7^9#

^?"AS LOCATOR UCrHQ7FjA5lkz-tdkLN C @l?

$Wb^^l^9#

3. 9/iCAQCI *hSFSP7?$W z-tKP9k C @l?jA#

FSP7?$W z-tN enum ?jArHQ7^9#
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4. 8`eq- z-trjA9k^/m#9/iCAQCI HFSP7?$W

z-tr^`bNH^^J$bN,"j^9#3lO"XtjANfN

SCRATCHPAD H FINAL CALL -<o<IN-5HlW7^9#3li

O"419Z<8NXDB2 +i UDF KO5lkz-tYGjA7? SQL u

V (SQL-state)"Xt> (function-name)"Cj> (specific-name)"GGaC;

<8 (diagnostic-message)"9/iCAQCI (scratchpad)"*hSFSP7

?$W (call-type) H$& UDF FSP7z-tG9#^?"3liN=$

N2H"*hS5^6^J SQLSTATE -zMKP9kjAb^^l^9#

5. SQL z-t,LkG"k+I&+rF9H9k^/m#

6. UDF KO5l? LOB m1<?<KhCF LOB Mr`n9kNKQ$

k"API NXtWmH?$W#

!N`GO"UDF Ncr(7F sqludf.h Nq^HHQKD$Fb@7^9#

Java ��$���������
����

Java N UDF O">N@lNlgH18h&Kn.7FHQG-^9,"[s

No:+Jc$b"j^9# UDF N3<G#s0,*;7?e"CREATE

FUNCTION 9F<HasHrHQ7F"=N UDF rG<?Y<9KP?7^

9#3N9F<HasHrHQ7F Java UDF rP?9k3HKD$FO"

SQL rbq r2H7F/@5$#=Ne4HQN"Wj1<7gsN SQL

G=lr2H9k3H,G-^9# UDF O FENCED ^?O NOT FENCED

rHQ9k3H,G-^9#*W7gsrHQ7F"UDF NBTNE}rQ(

k3HbD=G9# 449Z<8NXJava UDF NBTNE}NQ9Yr2H7

F/@5$#

UDFsrv.java N5sWkGO"$/D+N Java UDF }0N\NN5sWk,

(5lF$^9# UDFcli.java H UDFclie.sqlj KO"X"7? CREATE

FUNCTION 9F<HasHH=liN UDF rFSP95sWk,"j^9#

=N5sWkH"=lr3sQ$k7FBT9k?aN README NX(KD

$FO" sqllib/samples/java G#l/Hj<r4w/@5$#

Java UDF �������

lL*K"SQL ?$WNz-t t1"t2"*hS t3"aj?$WNz-t t4 r

hk UDF rk@9klg"=|5lk Java 70KAc<rXj7F"Java

a=CIH7FFSP5l^9#

public void name ( T1 a, T2 b, T3 c, T4 d) { .....}

33G"FQia<?<OJ<NH*jG9#

v name O"a=CI>
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v T1 A T4 O" SQL ?$WN t1 A t4 KP~9k Java ?$W

v a"b"*hS c O"~Oz-tN?aN$UNQt>

v d O"UDF NW;kLr(9$UNQt>

?H(P"INTEGER ra7"CHAR(5)"BLOB(10K)"*hS DATE ?$WN

z-trhk sample!test3 r UDF GFSP9lg"DB2 O"!N70KA

c<r}D UDF N Java $sWjasF<7gsr=|7^9#

import COM.ibm.db2.app.*;
public class sample extends UDF {

public void test3(String arg1, Blob arg2, String arg3,
int result) { ... }

}

=XtrBT9k Java UDF O"5iK?/Nz-tr,WH7^9#Qt,

~Or=9NKfYF"ICNQtOkLTNFsr=7F$^9#?H(

P"=XtO!Nh&Kk@5l^9#

public void test4(String arg1, int result1,
Blob result2, String result3);

SQL NULL MO"i|=5lF$J$ Java QtKhCF(5l^9#3li

NQtO"=li,Wj_F#V&?$WNlg"<mMG9#=li,*V

8'/H&?$WNlg"Java ,'HlW7F"Java null G9# SQL NULL

KaLN<mJ0rNi;kKO"IsJ~Oz-tGbXt isNull rFS

P7^9#

{ ....
if (isNull(1)) { /* argument #1 was a SQL NULL */ }
else { /* not NULL */ }

}

e-NcGO"z-tVfO 1 +iO^j^9#J<N>NXtNh&K

isNull() XtO" COM.ibm.db2.app.UDF /i9+iQ55l^9#

9+i<^?O= UDF +ikLra9KO"!Nh&K UDF N set() a=

CIrHQ7^9#

{ ....
set(2, value);

}

33G"’2’ OPOz-tNwzG"value O_9?$WNjFik^?OQt

G9#z-tNVfO"*r5l?PONz-tj9HNwzKJCF$^

9#3N`NGiNcG"int result QtO 4 Nwzr}CF$^9# 2 V

\NcGO"result1 A result3 O"2 A 4 rX7F$^9# UDF ,a9

0KO_j5lF$J$POz-tNMO"NULL KJj^9#

448 "Wj1<7gs+/Njz-



UDF H9H"<I&Wm7<8c<GHQ5lk C b8e<kNh&K"

Java UDF GO Java 8` I/O 9Hj<` (System.in�System.out�*hS

System.err) rHQG-^;s# Java UDF NcO" sqllib/samples/java

G#l/Hj<NU!$k DB2Udf.java r2H7F/@5$#

UDF rBT9kNKHQ9k9YFN Java /i9&U!$kO"

sqllib/function � �����+"P~9k5VG#l/Hj<Kos9k

,W,"k3HKmU7F/@5$# 710Z<8NXJava /i9rV/ljY

r2H7F/@5$#

Java UDF ���������

lL*K DB2 OHqNkL;CHNT4HK 1 Y UDF rFSP7"=lr

?sb+jV7^9# UDF N CREATE FUNCTION 9F<HasHfG

SCRATCHPAD ,Xj5lklg" UDF N"37?FSP7KO?i+N

V"3-W,,WG"kNG" Java /i9N$sWjasH,FSP7N?

SKGOJ/"lL*K@CF9F<HasHN UDF 2H4HK 1 s$s9

?s9=5lk3Hr DB2 O1L7^9#Lo"=lOGiNFSP7N0

K$s9?s9=5l"=NeHQ5l^9,"=XtGObCHQKK$s

9?s9=5lk3H,"j^9#\YKD$FO"3N!N5V;/7gs

K"k NO FINAL CALL BTbGkr2H7F/@5$#

?@7"9+i<Xt+=XtNIAi+G"UDF KP7F NO

SCRATCHPAD ,Xj5lF$klg" UDF NFSP74HK77$$s9

?s9,$s9?s9=5l^9#

9/iCAQCIO"UDF XNFSP7NgVKpsr]I9k?aKr)D

3H,"j^9# Java *hS OLE UDF GO"FSP7VN"3-rb?;

k?aK$s9?s9QtrHQ9k+9/iCAQCIr_j9k3H,G

-^9," C *hS C++ UDF GO"9/iCAQCIrHQ9k,W,"

j^9# Java UDF O"COM.ibm.db2.app.UDF G~jD=J getScratchPad()

*hS setScratchPad() }0rHQ7F9/iCAQCIK"/;97^9#

9/iCAQCIrHQ9k Java N=XtNlg" 450Z<8NXJava N=

XtBTbGkYNBTbGkKhCF(5lF$kh&K" CREATE

FUNCTION 9F<HasHeG FINAL CALL ^?O NO FINAL CALL *

W7gsrHQ7F"77$9/iCAQCI&$s9?s9r$Dh@9k

+r)f7F/@5$#
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9/iCAQCIKhCF UDF NFSP7VN"3-rb?;k!=O"

DB2 9/iCAQCI^?O$s9?s9QtNIAi,HQ5lk+K++

oi:" CREATE FUNCTION N SCRATCHPAD *hS NO SCRATCHPAD

*W7gsKhCF)f5l^9#

9+i<XtNlg"49F<HasHG18$s9?s9,HQ5l^9#

18 UDF ,#ts2H5lFb"HqbN Java UDF KP9k9YFN2H

OLDK7olk3HKmU7F/@5$#3lO"OLE"C"*hS C++ N

UDF Gb18G9#HqN*ojK"9+i<XtK FINAL CALL *W7g

srXj9kH"*V8'/HN close() a=CI,FSP5l^9#=Xt

Nlg"3N!N5V;/7gsK(5lF$kh&K" close() a=CI,

,:FSP5l^9# UDF /i9K close() a=CIrjA7F$J$l

g"9?VXt,z-Q."$YsHO5k5l^9#

CREATE FUNCTION 9F<HasHG Java UDF K ALLOW PARALLEL 8

arXj9klg" DB2 OBsG UDF r>A9kh&*r7^9#3Nh

&KJklg"LNhhKLDN Java *V8'/Hrn.G-^9#F*V

8'/HO"TN5V;CHru1hj^9#

>N UDF Nh&K"Java UDF GO FENCED ^?O NOT FENCED rHQ

9k3H,G-^9# NOT FENCED rHQ7? UDF O"G<?Y<9&(

s8sN"Il9uVbtGBT5l^9# FENCED rHQ7? UDF O"

,d5l?Wm;9GBT5l^9# Java UDF O"=NH_~_h}Gv3

K"Il9uVrKu9k3HO"j^;s,"h}r*;7?j"Y/7?

j9klg,"j^9#7?,CF"Java Gn.5l? UDF rGPC09k

lg" FENCED rHQ7? UDF H7FBT9k,W,"j^9#

COM.ibm.db2.app.UDF $s?<U'<9N\YO"

832Z<8NXCOM.ibm.db2.app.UDFYr2H7F/@5$#3N$s?<U'

<9KO"UDF btKH_~akXxJFSP7 (setSQLstate d getDBinfo

JI) ,-R5lF$^9#

Java ������9��

Java Gn.5l?=XtNlg"=XtK*$FEWJCjN9F<HasH

r DB2 ,h}9kF~@G88k3Hr}r7F*/3HOgZG9#3N

psN\YO"J<N=Gb@5lF$^9#=l>lNO_N<tGO"

Web +ipsrz-P9lL*J=XtKP7F"3<Irn.7FBTG-

k3Hr(7F$^9# NO FINAL CALL NlgH FINAL CALL NlgN

>},hje2ilF*j"IAib SCRATCHPAD ,Xj5lF$kH[

j7F$^9#
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9-csN~@ NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

=XtKP9kGiN OPEN N0 FSP7J7# v /i9&3s9Hi/?<,F

SP5lk (9JoA"77$

9/iCAQCI)# FIRST F

SP7G UDF a=CI,FS

P5lk#

v 3s9Hi/?<,"/i9*

hS9/iCAQCIQtri

|=9k#a=CI, Web 5

<P<K\39k#

=XtKP9kF OPEN ~ v /i9&3s9Hi/?<,F

SP5lk (9JoA"77$

9/iCAQCI)# OPEN F

SP7G UDF a=CI,FS

P5lk#

v 3s9Hi/?<,"/i9*

hS9/iCAQCIQtri

|=9k#a=CI, Web 5

<P<K\37"Web G<?

N9-csr*<Ws9k#

v OPEN FSP7G UDF a=C

I,*<Ws5lk#

v a=CI,",WJ Web G<

?N9-csr*<Ws9k#

(9/iCAQCIK]I5l

kbNK~8F"CLOSE LV

Q9eNF*<Wsrr1k3

H,G-k#)

77$TN=XtG<?KP9k

F FETCH ~
v FETCH FSP7G UDF a=

CI,FSP5lk#

v a=CI,"!NTNG<?^

?O EOT rhjP7Fa9#

v FETCH FSP7G UDF a=

CI,FSP5lk#

v a=CI,"!NTNG<?^

?O EOT rhjP7Fa9#

=XtKP9k CLOSE ~ v CLOSE FSP7G UDF a=

CI,FSP5lk# close()

a=CI,/i9KP7F"l

P"FSP5lk#

v a=CI,=N Web 9-cs

r/m<:7"Web 5<P<

+iZG9k# close() O,

WH5lJ$#

v CLOSE FSP7G UDF a=

CI,FSP5lk#

v a=CIO9-csNGetK

LVQ99k+"9-csr/

m<:9k#}35lkIsJ

uVGb"9/iCAQCIK

]IG-k#
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9-csN~@ NO FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

FINAL CALL
LANGUAGE JAVA
SCRATCHPAD

=XtKP9kGeN CLOSE N

e

FSP7J7# v FINAL FSP7G UDF a=

CI,FSP5lk# close()

a=CI,/i9KP7F"l

P"FSP5lk#

v a=CIO Web 5<P<+i

ZG9k# close() a=CI

O,WH5lJ$#

m:

1. VUDF a=CIWHO"UDF r$sWjasH9k Java /i9&a=C

IN3HG9#3lO"CREATE FUNCTION 9F<HasHN

EXTERNAL NAME 8aG1L5lka=CIG9#

2. NO SCRATCHPAD ,Xj5l?=XtGO" UDF a=CINFSP7O

3N=G(5lF$kH*jG9,"f<6<O9/iCAQCIKhk"

3-raaJ$?aK"/i9&3s9Hi/?<, DB2 KhCFFSP

5l"FFSP7N0K77$*V8'/H,$s9?s9=5l^9#

NO SCRATCHPAD ,Xj5l? (7?,CF"3-,J$) =Xt,r)

D+I&+OT@G9,"=liO5]<H5lF$^9#

3. 3liNbGkO"C/C++ *hS OLE N>N UDF @lH04K_9-

,"j^9#

OLE ���"���� UDF ���

OLE (*V8'/HNjs/Hda~_) *<Ha<7gsO" Microsoft

Corporation N OLE 2.0 "<-F/Ac<NltG9# OLE *<Ha<7g

s,"lP"f<6<&"Wj1<7gsO"n.KHQ9k@lKX8J

/" OLE *<Ha<7gs&*V8'/HbG=NC-H}0rh(G-^

9# Lotus Notes d Microsoft Exchange
®

Nh&J>N"Wj1<7gsO"

OLE *<Ha<7gsKhk3liNC-H}0rxQ7F"3liN*V8

'/Hr}g9k3H,G-^9#

3liNC-H}0rh(9k"Wj1<7gsr OLE *<Ha<7gs&

5<P<^?O*V8'/HHFS"=liK"/;99k"Wj1<7gs

r OLE *<Ha<7gs&3sHm<i<HFS^9# OLE *<Ha<7

gs&5<P<O" OLE IDispatch $s?<U'<9r$sWjasH9k

COM =.WG (*V8'/H) G9# OLE *<Ha<7gs&3sHm<i
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<O"5<P<N IDispatch $s?<U'<9rp7F*<Ha<7gs&5

<P<HL.9k COM /i$"sHG9# COM (Component Object Model;

=.WG*V8'/H&bGk) O"OLE NZfrJ9bNG9# OLE *<

Ha<7gs UDF Nlg"DB2 O OLE *<Ha<7gs&3sHm<i<

H7F0n7^9# DB2 O"3N!=rp7F"OLE *<Ha<7gs&*

V8'/HN}0r0t UDF H7FFSP93H,G-^9#

3N`GO"IT, OLE *<Ha<7gsKX9kQld50K:L7F$

k3Hr0sH7F$^9#\qGO"OLE Nib*Jb@OT$^;s#

OLE *<Ha<7gsN5bKD$FO" Microsoft Corporation: The

Component Object Model Specification (1995 / 10 n) r2H7F/@5$#

OLE *<Ha<7gsN\YKD$FO" OLE Automation Programmer’s

Reference (Microsoft Press"1996 /"ISBN 1-55615-851-3) r2H7F/@5

$#

OLE *<Ha<7gs UDF rc(9k" DB2 "Wj1<7gs+//i$

"sHKH_~^l?5sWk&"Wj1<7gsNj9HKD$FO" 819

Z<8N=49 r2H7F/@5$#

OLE ���"���� UDF �����

OLE *<Ha<7gs UDF O" OLE *<Ha<7gs&*V8'/HNQ

VjC/&a=CIH7F$sWjasH5lF$^9# OLE *<Ha<7

gs&*V8'/HO" OLE *<Ha<7gs&3sHm<i< (3Nlg

O DB2) KhCF0tGn.D=GJ1lPJi:"YdP$sI (IDispatch

Y<9NP$sIHbFPlk) r5]<H7J1lPJj^;s# OLE *

<Ha<7gs&*V8'/HO"/i91LR (CLSID) *hS$UG OLE

Wm0i` ID (progID) rXj7F" Windows P?G<?Y<9 (l89H

j<) KP?7"*<Ha<7gs&*V8'/Hr1L9kh&K7^9#

progID O"Wm;9b (.DLL) ^?Om<+k (.EXE) OLE *<Ha<7g

s&5<P<"^?O DCOM (,6 COM) rp7Fjb<H&5<P<r1

LG-^9# OLE *<Ha<7gs UDF O"9+i<Xt+=XtN$:

l+G9#

OLE *<Ha<7gs&*V8'/HN3<I=,*oC?i" SQL

CREATE FUNCTION 9F<HasHrHQ7F"=N*V8'/HNa=C

Ir UDF H7FP?9k,W,"j^9# OLE *<Ha<7gs UDF N

P?O" C ^?O C++ N0t UDF NP?HsoK`w7F$^9,"J<

N*W7gsrHQ9k,W,"j^9#

v LANGUAGE OLE
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v FENCED (OLE *<Ha<7gs UDF O FENCED b<IGBT9k,W

,"k?a)

0t>O"OLE +0=*V8'/Hr1L9k OLE progID Ha=CI>r

! (62d) GhZC?AKJj^9#

CREATE FUNCTION bcounter () RETURNS INTEGER
EXTERNAL NAME 'bert.bcounter!increment'
LANGUAGE OLE
FENCED
SCRATCHPAD
FINAL CALL
NOT DETERMINISTIC
NULL CALL
PARAMETER STYLE DB2SQL
NO SQL
NO EXTERNAL ACTION
DISALLOW PARALLEL;

OLE a=CI&$sWjasF<7gsNFSP7,'O" C d C++ Gn

.5l?XtNFSP7,'H1lG9#e-Na=CIr BASIC @lG$

sWjasH9kH"!Nh&KJj^9 (BASIC GO"Qia<?<OJ,

~_jG2HFSP7H7FjA5lk3HKmU7F/@5$)#

Public Sub increment(output As Long, _
indicator As Integer, _
sqlstate As String, _
fname As String, _
fspecname As String, _
sqlmsg As String, _
scratchpad() As Byte, _
calltype As Long)

�������-�	��		��*72*+��������

OLE *<Ha<7gs UDF (OLE *<Ha<7gs&*V8'/HN}0)

O" OLE *<Ha<7gs&*V8'/HN$s9?s9eG,Q5l^

9# DB2 O"SQL 9F<HasHbG UDF rHq9k?SK*V8'/

H&$s9?s9rn.7^9#*V8'/H&$s9?s9O SQL 9F<

HasHbG=lJeN UDF 2HN}0FSP7KFHQ5l^9#D^

j"}0FSP7NeK$s9?s9Or|5l"=lJeN}0FSP7N

?SK77$*V8'/H,n.5l^9# SQL CREATE FUNCTION 9F

<HasHN SCRATCHPAD *W7gsKhCF",ZJ6kq$rXjG

-^9# LANGUAGE OLE 8aNlg"SCRATCHPAD *W7gsKO C

d C++ Nlghjb?/NU#,"j" 1 DN*V8'/H&$s9?s9

, 1 DNHqrL8FHQ9k?aKn.*hSFxQ5l^9,"NO

SCRATCHPAD ,Xj5lF$klgKO"a=CI,FSP5lk?SK7
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7$*V8'/H&$s9?s9,n.5l^9# SQL 9F<HasHbG

UDF ,2H5lk?SK"D9N$s9?s9,n.5l^9#

9/iCAQCIrHQ9kH"a=CIO#tNXtFSP7Ko?CFu

Vpsr*V8'/HN$s9?s9QtbK]}G-^9#^?"*V8'

/H&$s9?s9O 1 Y@1n.5l"eNFSP7GFxQ5lkNG"

QU)<^s9b~e7^9#

SQL �����-�� OLE ���"���� UDF ��������

DB2 O"SQL ?$WH OLE *<Ha<7gs&?$WNVG?$WQ9r

h}7^9#!N=GO"5]<H5lkG<?&?$WH"=li,INh

&K^CW5lk+rWs7F$^9# OLE *<Ha<7gs&?$W+i

BASIC d C/C++ JIN$sWjasHQWm0i_s0@lXN^CTs0

KD$FO" 456Z<8N=17 Gb@7F$^9#

= 16. SQL H OLE *<Ha<7gs&G<?&?$WN^CTs0

SQL ?$W OLE *<Ha<7gs&?$W OLE *<Ha<7gs&?$W

Nb@

SMALLINT short 16 SCHNdfU-0t

INTEGER long 32 SCHNdfU-0t

REAL float 32 SCHN IEEE b0.t@t

FLOAT ^?O DOUBLE double 64 SCHN IEEE b0.t@t

DATE DATE 1899 / 12 n 30 |+iN|t

r=9"64 SCHNb0.t@

,t
TIME DATE

TIMESTAMP DATE

CHAR(n) BSTR OLE Automation Programmer’s

Reference Gb@5lF$k"9

5U#<kIU9Hjs0
VARCHAR(n) BSTR

LONG VARCHAR BSTR

CLOB(n) BSTR

GRAPHIC(n) BSTR OLE Automation Programmer’s

Reference Gb@5lF$k"9

5U#<kIU9Hjs0
VARGRAPHIC(n) BSTR

LONG GRAPHIC BSTR

DBCLOB(n) BSTR

CHAR(n)1 SAFEARRAY[unsigned char] 8 P$H5dfG<?`\N 1

!5 Byte() [s# (SAFEARRAY

KD$FO" OLE Automation

Programmer’s Reference Grb5

lF$^9#)

VARCHAR(n)1 SAFEARRAY[unsigned char]

LONG VARCHAR1 SAFEARRAY[unsigned char]

BLOB(n) SAFEARRAY[unsigned char]
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= 16. SQL H OLE *<Ha<7gs&G<?&?$WN^CTs0 (3-)

SQL ?$W OLE *<Ha<7gs&?$W OLE *<Ha<7gs&?$W

Nb@

m:
1. FOR BIT DATA rXj

DB2 H OLE *<Ha<7gs UDF NVGu1O75lkG<?O"2HF

SP7H7Fu1O75l^9#=K\CF$J$"BIGINT"DECIMAL"

LOCATORS JIN SQL ?$W"V<k (Boolean) d CURRENCY JIN

OLE *<Ha<7gs&?$WO"5]<H5l^;s# BSTR K^CW5

lk8zH0iU#C/&G<?O"G<?Y<9&3<I&Z<8+i

UCS-2 (Unicode H7FbNilF$k" IBM 3<I&Z<8 13488) 9-<

^KQ95l^9#a5lk]K"G<?OG<?Y<9&3<I&Z<8K

Q97>5l^9#3liNQ9O"G<?Y<9&3<I&Z<8KX8J

//3j^9#G<?Y<9&3<I&Z<8+i UCS-2 K"*hS UCS-2

+iG<?Y<9&3<I&Z<8KQ99k3<I&Z<8Q9F<Vk,

$s9H<k5lF$J$lg" SQLCODE -332 (SQLSTATE 57017) ru1

hj^9#

BASIC  C++ �� OLE ���"���� UDF �-���"�!����

OLE *<Ha<7gs UDF O"IN@lGb$sWjasHG-^9#3N

`GO"2 DN@l BASIC d C++ rcH7Fhje2" OLE *<Ha<

7gs UDF r$sWjasH9k}!r(7^9#

=17 GO"M9J SQL G<?&?$W+ifVN OLE *<Ha<7gs&

G<?&?$WXN^CTs0"*hS\*N@l (BASIC ^?O C++) NG

<?&?$WXN^CTs0r(7F$^9# OLE G<?&?$WO@lK

M87^;s (D^j" 455Z<8N=16 NbFO"9YFN@lK"FO^

j^9)#

= 17. SQL *hS OLE G<?&?$W+i BASIC *hS C++ G<?&?$WXN^CTs0

SQL ?$W OLE *<Ha<7gs&?$W UDF @l

BASIC
?$W

C++ ?$W

SMALLINT short Integer short

INTEGER long Long long

REAL float Single float

FLOAT ^?O DOUBLE double Double double
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= 17. SQL *hS OLE G<?&?$W+i BASIC *hS C++ G<?&?$WXN^CTs0 (3-)

SQL ?$W OLE *<Ha<7gs&?$W UDF @l

BASIC
?$W

C++ ?$W

DATE"TIME"TIMESTAMP DATE Date DATE

CHAR(n)"VARCHAR(n)" LONG

VARCHAR"CLOB(n)

BSTR String BSTR

GRAPHIC(n)"VARGRAPHIC(n)"

LONG GRAPHIC"DBCLOB(n)

BSTR String BSTR

CHAR(n)1" VARCHAR(n)1"

LONG VARCHAR1" BLOB(n)

SAFEARRAY[unsigned char] Byte() SAFEARRAY

m:
1. FOR BIT DATA rXj

BASIC �� OLE ���"���� UDF
BASIC G OLE *<Ha<7gs UDF r$sWjasH9kKO" OLE *

<Ha<7gs&?$WK^CW5lk SQL G<?&?$WKP~7F$k

BASIC G<?&?$WrHQ9k,W,"j^9#

453Z<8NXOLE *<Ha<7gs UDF Nn.HP?YN bcounter OLE

*<Ha<7gs UDF r BASIC Gk@9kH"!Nh&KJj^9#

Public Sub increment(output As Long, _
indicator As Integer, _
sqlstate As String, _
fname As String, _
fspecname As String, _
sqlmsg As String, _
scratchpad() As Byte, _
calltype As Long)

OLE =*<Ha<7gsNcO"508Z<8NXc: BASIC GNa<k OLE

*<Ha<7gs=XtYK"j^9#

C++ �� OLE ���"���� UDF
456Z<8N=17 GO"SQL G<?&?$WKP~9k C++ G<?&?$W

H"=li,INh&K OLE *<Ha<7gs&?$WK^CW5lk+r

(7F$^9#

increment OLE *<Ha<7gs UDF r C++ Gk@9kH"!Nh&KJ

j^9#
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STDMETHODIMP Ccounter::increment (long *output,
short *indicator,
BSTR *sqlstate,
BSTR *fname,
BSTR *fspecname,
BSTR *sqlmsg,
SAFEARRAY **scratchpad,
long *calltype );

OLE O"OLE *<Ha<7gs&*V8'/HNC-Ha=CIr-R9k

?$W&i$Vij<r5]<H7^9#h(5lk*V8'/H"C-"*

hSa=CIO"*V8'/H-R@l (ODL) G-R5l^9#e-N C++

a=CIr ODL G-R9kH"!Nh&KJj^9#

HRESULT increment ([out] long *output,
[out] short *indicator,
[out] BSTR *sqlstate,
[in] BSTR *fname,
[in] BSTR *fspecname,
[out] BSTR *sqlmsg,
[in,out] SAFEARRAY (unsigned char) *scratchpad,
[in] long *calltype);

ODL N-RGO"Qia<?<r~O (in)"PO (out)"~PO (in,out) Qi

a<?<NIlK9k+rXjG-^9# OLE *<Ha<7gs UDF Nl

g" UDF ~OQia<?<H=N~O81O [in] Qia<?<H7FXj5

l" UDF POQia<?<H=NPO81O [out] Qia<?<H7FXj

5l^9# UDF eq-z-tNlg" sqlstate O [out] Qia<?<"Xt

HXtNCjN>0O [in] Qia<?<"9/iCAQCIO [in,out] Qia

<?<"FSP7?$WO [in] Qia<?<G9#

9+i<XtKO 1 DNPOQia<?<HPO81,^^l^9,"=Xt

KO" CREATE FUNCTION 9F<HasHN RETURN sNtKP~9k#

tNPOQia<?<HPO81,^^l^9#

OLE *<Ha<7gsO"9Hjs0rh}9k BSTR G<?&?$Wrj

A7^9# BSTR O"OLECHAR: typedef OLECHAR *BSTR XN]$s?<

H7FjA5l^9# BSTR Ndj6j*hSr|N]KO" OLE GOFS

P5lk&,2HFSP7Qia<?<H7FO7? BSTR rr|7F+i"

2HFSP7Qia<?<K77$MrdjvFk"H$&,',,Q5l^

9#3N,'O"DB2 H OLE *<Ha<7gs UDF KP7FO"!K(9

U#,"j^9#FSP5lk&, SAFEARRAY** H7Fu1hk 1 !5N

P$H[sKb"18,',,Q5l^9#

v [in]Qia<?<: DB2 O [in] Qia<?<Ndj6jHr|rT$^9#
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v [out] Qia<?<: DB2 O NULL XN]$s?<rO7^9# [out] Qi

a<?<O"FSP5lk&KhCFdj6il" DB2 KhCFr|5l

J1lPJj^;s#

v [in,out] Qia<?<: DB2 OGiK [in,out] Qia<?<rdjvF^

9#3liNQia<?<O"FSP5lk&GNr|*hSFdj6j,

D=G9# [out] Qia<?<NlgNh&K"GeKa5l?Qia<?

<O DB2 ,r|7^9#

>N9YFNQia<?<O"]$s?<H7FO5l^9# DB2 O"2H

5lkabj<rdj6j*hSI}7^9#

OLE *<Ha<7gsKO" BSTR H SAFEARRAY r7&?aNl=m$

NG<?`nXt,woCF$^9#G<?`nXtKD$FO" OLE

Automation Programmer’s Reference Gb@5lF$^9#

!N C++ UDF O"CLOB ~OQia<?<NGiN 5 8zra7^9#

// UDF DDL: CREATE FUNCTION crunch (clob(5k)) RETURNS char(5)

STDMETHODIMP Cobj::crunch (BSTR *in, // CLOB(5K)
BSTR *out, // CHAR(5)
short *indicator1, // input indicator
short *indicator2, // output indicator
BSTR *sqlstate, // pointer to NULL
BSTR *fname, // pointer to function name
BSTR *fspecname, // pointer to specific name
BSTR *msgtext) // pointer to NULL

{
// Allocate BSTR of 5 characters
// and copy 5 characters of input parameter

// out is an [out] parameter of type BSTR, that is,
// it is a pointer to NULL and the memory does not have to be freed.
// DB2 will free the allocated BSTR.

*out = SysAllocStringLen (*in, 5);
return NOERROR;

};

OLE *<Ha<7gs&5<P<O"n.D=1HHQ +"n.D=#tH

Q H7F$sWjasHG-^9#n.D=1HHQNlg"

CoGetClassObject G OLE *<Ha<7gs&*V8'/HK\37F$kF

/i$"sH (D^j" DB2 ,%Wm;9) O"/i9&U!/Hj<NH+

$s9?s9rHQ7",WK~8F OLE *<Ha<7gs&5<P<N3

T<r7,KBT7^9#n.D=#tHQNlg"?tN/i$"sH,1

8/i9&U!/Hj<K\37^9#D^j"/i9&U!/Hj<NF$

s9?s9O"9GKBT5lF$k OLE 5<P< (8_9klg) KhC
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Fs!5l^9#BTfN OLE 5<P<&3T<,J$lgO"+0*K 1

D,/05l"/i9&*V8'/Hrs!7^9#1HHQH#tHQ OLE

*<Ha<7gsN*rO"*<Ha<7gs&5<P<r$sWjasH9

kH-Kf<6<,T$^9#QU)<^s9rEk9klgO1HHQ5<

P<r*+a7^9#

OLE DB ���

Microsoft OLE DB O"OLE/COM $s?<U'<9N;CHG"5^6^J

ps;K]I5l?G<?KP9k}l5l?"/;9r""Wj1<7gs

Ks!7^9# OLE DB =.WGN DBMS "<-F/Ac<GO" OLE

DB Consumer H OLE DB Provider rjA7F$^9# OLE DB Consumer

O" OLE DB $s?<U'<9rHQ9k79F`^?O"Wj1<7gs

G" OLE DB Provider O"OLE DB $s?<U'<9rx+9k=.WGG

9# OLE DB Providers KOJ<N 2 DN/i9,"j^9# 1 DO OLE

DB G<?s!T G"G<?rj-7"=NG<?rT;CHNh&J=A0

Gx+7^9#b& 1 DO OLE DB 5<S9s!T G"=l+HNG<?

rj-7^;s," OLE DB $s?<U'<9KhCFG<?rn.*hS

HQ7F"5<S9r+W;k=7^9#

DB2 fKP<5k&G<?Y<9O"OLE DB =<9K"/;99k=Xt

rjAD=K9k3HKhCF" OLE DB "Wj1<7gsNn.r1c=

7^9# DB2 O"$UN OLE DB G<?^?O5<S9s!TK"/;9

9k3H,G-k OLE DB Consumer KJj^9# OLE DB $s?<U'<

9rp7FG<?rx+9kG<?&=<9eG" GROUP BY"JOIN"*h

S UNION r^``nrBT9k3H,G-^9#?H(P"OLE DB =Xt

rjA7F" Microsoft Access G<?Y<9^?O Microsoft Exchange N"

Il9"+iN=ra7"=l+i3N OLE DB =Xt+iNG<?H DB2

G<?Y<9fNG<?Hr7<`l9Kkg7?l]<Hrn.9k3H,

G-^9#

OLE DB =XtrHQ9kH"OLE DB Provider XNH_~_"/;9,s

!5l""Wj1<7gs+/N+Oro:9k3H,G-^9# C"Java"

*hS OLE *<Ha<7gs=XtGO"+/TO=Xtr$sWjasH

9k,W,"j^9,"OLE DB =XtGO"FQH_~_ OLE DB

Consumer ,"G<?r!w9k OLE DB Provider HdjHjr7^9#=N

?a,WH5lkNO"@l?$W OLEDB N=XtrP?7" OLE DB

Provider H"G<?&=<9HX8N"kT;CHr2H9k3H@1G9#

OLE DB =XtrxQ9k?aK"UDF Wm0i_s0rT&,WO"j^

;s#
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OLE DB =Xtr DB2 fKP<5k&G<?Y<9GHQ9kKO" OLE

DB 2.0 ^?O=lJ_r$s9H<k9k,W,"j^9 (3lO"

Microsoft RN http://www.microsoft.com +i~jG-^9)# OLE DB r

$s9H<k7F$J$^^ OLE DB =XtrFSP=&H9kH" DB2

O SQLCODE 465"SQLSTATE 58032"}33<I 35 r/T7^9#79F

`WoH"4HQNG<?&=<9GHQD=J OLE DB Providers KD$F

O"G<?&=<9qAr2H7F/@5$# OLE DB =XtrjA*hS

HQ9k5sWkNj9HKD$FO" 799Z<8NXU?B. 5sWk&Wm

0i`Yr2H7F/@5$# OLE DB NEMKD$FO" Microsoft OLE

DB 2.0 Programmer’s Reference and Data Access SDK, Microsoft Press, 1998

r2H7F/@5$#

OLE DB ������

OLE DB =Xtr1lN CREATE FUNCTION 9F<HasHGjA9kK

O"J<Nh&K9k,W,"j^9#

v OLE DB Provider ,a9=rjA9k#

v LANGUAGE OLEDB rXj9k#

v OLE DB T;CHr1L7" OLE DB Provider \39Hjs0r

EXTERNAL NAME 8aKXj9k#

OLE DB G<?&=<9O"=NG<?rT;CH HFPlk=A0Gx+

7^9#T;CHHO"=l>lNT,s;CHr}DTN;CHG9#

RETURNS TABLE 8aKO"f<6<HX8,"ks@1,^^l^9#

OLE DB G<?&=<9GN=XtsHT;CHNsHNP$sIO"s>K

pE$FTol^9# OLE DB Provider ,g8z.8zNhLr9klg"

?H(P" "UPPERcase" Nh&K"s>rzQdNVKV$F/@5$#04

$~>K9k3HbG-kT;CH>N\YKD$FO" 463Z<8NX04

$~T;CH>Yr2H7F/@5$# OLE DB G<?&?$WN DB2 G

<?&?$WXN^CTs0KD$FO" 466Z<8NX5]<H5lk OLE

DB G<?&?$WYr2H7F/@5$# CREATE FUNCTION 9F<Ha

sHN04J=8*hS EXTERNAL NAME 8aN,'KD$FO" SQL r

bq r2H7F/@5$#

EXTERNAL NAME 8aO"J<N$:l+NA0rHk3H,G-^9#

'server!rowset'
���
'!rowset!connectstring'

33G"FQia<?<OJ<NH*jG9#

server CREATE SERVER 9F<HasHGP?5l?5<P<#

h15O f<6<jAXt (UDF) Ha=CINn. 461



rowset
OLE DB Provider KhCFx+5l?T;CH^?O=r1L7^

9#3^sI&F-9H+i OLE DB Provider KO5lk~OQia

<?<,=N=K"klg"3NMOuKJj^9#

connectstring
OLE DB Provider K\39k?aK,WJi|=C-,^^l^9#

\39Hjs0N04J=8HU#KD$FO" Microsoft OLE DB

2.0 Programmer’s Reference and Data Access SDK, Microsoft Press,

1998 r2H7F/@5$#

CREATE FUNCTION 9F<HasHN EXTERNAL NAME 8aG\39H

js0 rHQ9k+"^?O CREATE SERVER 9F<HasHG

CONNECTSTRING *W7gsrXj9k3H,G-^9#

?H(P"J<N CREATE FUNCTION *hS SELECT 9F<HasHrH

Q7F" OLE DB =XtrjA7F Microsoft Access G<?Y<9+iN=

ra93H,G-^9#

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME '!orders!Provider=Microsoft.Jet.OLEDB.3.51;

Data Source=c:¥msdasdk¥bin¥oledb¥nwind.mdb';
SELECT orderid, DATE(orderdate) AS orderdate,

DATE(shippeddate) AS shippeddate
FROM TABLE(orders()) AS t
WHERE orderid = 10248;

EXTERNAL NAME 8aK\39Hjs0r~lkeojK"5<P<>rn

.*hSHQ9k3H,G-^9#?H(P"5<P< Nwind r 464Z<8N

XOLE DB Provider N5<P<>NjAYGNb@Nh&KjA7F"kH9

kH"!N CREATE FUNCTION 9F<HasHrHQ9k3H,G-^9#

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME 'Nwind!orders';

OLE DB =XtKhj"$UN8z9Hjs0&G<?&?$WN~OQia

<?<r 1 DXj9k3HbG-^9#~OQia<?<rHQ7F" OLE

DB Provider K3^sI&F-9Hr>\O7^9#~OQia<?<rjA

9klg"EXTERNAL NAME 8aKT;CH>rXj7J$G/@5$#

DB2 O"BT9k3^sI&F-9Hr OLE DB Provider KO7" OLE DB

Provider O DB2 KT;CHra7^9#kLH7Fa5lkT;CHNs>

HG<?&?$WO" CREATE FUNCTION 9F<HasHN RETURNS
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TABLE jAH_9-,"k,W,"j^9#T;CHNs>HNP$sI

O"lW9ks>KpE$F$k?a"sr57/?>7F$k3HrN+a

k,W,"j^9#

J<NcGO" Microsoft SQL Server 7.0™ G<?Y<9+i]Ipsr!w

9k OLE DB =XtrP?7^9# EXTERNAL NAME 8aK\39Hjs

0rXj7^9#=XtK"3^sI&F-9H+i OLE DB Provider KO

5lk~OQia<?<,"k?a" EXTERNAL NAME 8aGOT;CH

>OXj5l^;s# SQL 3^sI&F-9HGHqNc,O5l" SQL

5<P<&G<?Y<9+iNeL 3 DN]IKD$FNps,!w5l^

9#

CREATE FUNCTION favorites (varchar(600))
RETURNS TABLE (store_id char (4), name varchar (41), sales integer)
SPECIFIC favorites
LANGUAGE OLEDB
EXTERNAL NAME '!!Provider=SQLOLEDB.1;Persist Security Info=False;
User ID=sa;Initial Catalog=pubs;Data Source=WALTZ;
Locale Identifier=1033;Use Procedure for Prepare=1;
Auto Translate=False;Packet Size=4096;Workstation ID=WALTZ;
OLE DB Services=CLIENTCURSOR;';

SELECT *
FROM TABLE (favorites (' select top 3 sales.stor_id as store_id, ' ||

' stores.stor_name as name, ' ||
' sum(sales. qty) as sales ' ||
' from sales, stores ' ||
' where sales.stor_id = stores.stor_id ' ||
' group by sales.stor_id, stores.stor_name ' ||
' order by sum(sales.qty) desc')) as f;

�����,*��

EXTERNAL NAME 8aNltNT;CHO"04$~> G1L5lk,W

,"j^9#04$~>KO"J<N$:l+^?O=N>},H_~^l^

9#

v X"9k+?m0>#J<Nps,,WG9#

– WmP$@<,+?m0>r5]<H7F$k+I&+

– +?m0>r04$~>NI3K~lk+

– HQ9k+?m0>hZj-f

v X"9k9-<^>#J<Nps,,WG9#

– WmP$@<,9-<^>r5]<H7F$k+I&+

– HQ9k9-<^>hZj-f

OLE DB Provider KhCFs!5lk+?m0H9-<^>N5]<HKD$

FNpsO" OLE DB Provider NjFikpsNqAr2H7F/@5$#
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4HQNWmP$@<NjFikpsG DBLITERAL_CATALOG_NAME , NULL G

J$lg"+?m0>H DBLITERAL_CATALOG_SEPARATOR NMrhZj-fH7

FHQ7F/@5$#04$~>Nh,^?O*ojNIAiK+?m0>r

V/+r=L9kKO" OLE DB Provider NC-;CH

DBPROPSET_DATASOURCEINFO K"k DBPROP_CATALOGLOCATION NMr2H7F/

@5$#

4HQNWmP$@<NjFikpsG DBLITERAL_SCHEMA_NAME , NULL GJ

$lg"9-<^>H DBLITERAL_SCHEMA_SEPARATOR NMrhZj-fH7F

HQ7F/@5$#

>0KCl8zdM-go;-<o<I,^^lF$klg" OLE DB

Provider KXj5l?zQd8zG>0rOsG/@5$#zQd8zO"

OLE DB Provider NjFikpsG" DBLITERAL_QUOTE_PREFIX *hS

DBLITERAL_QUOTE_SUFFIX H7FjA5l^9#?H(P"J<N EXTERNAL

NAME GO"Xj5l?T;CHKO"authors HFPlkT;CHN+?m

0> pubs H9-<^> dbo ,^^lF$F"=N>0rO`?aKzQd8

z " ,HQ5lF$^9#

EXTERNAL NAME '!"pubs"."dbo"."authors"!Provider=SQLOLEDB.1;...';

04$~>N=.N\YKD$FO" Microsoft OLE DB 2.0 Programmer’s

Reference and Data Access SDK, Microsoft Press, 1998 H"OLE DB Provider

NqAr2H7F/@5$#

OLE DB Provider ���������

OLE DB Provider N5<P<>rjA9k?aKO" CREATE WRAPPER

OLEDB 9F<HasHrHQ7F"G<?Y<94HK OLE DB iCQ<

r 1 D:DP?7F*/,W,"j^9# CREATE WRAPPER OLEDB N\

YKD$FO" $s9H<k*hS=. d- r2H7F/@5$#

?/N CREATE FUNCTION 9F<HasHKHQG-k OLE DB G<?&

=<9N5<P<>rXj9kKO" CREATE SERVER 9F<HasHrJ

<Nh&KHQ7^9#

v DB2 bG OLE DB Provider r1L9k>0rXj9k#

v WRAPPER OLEDB rXj9k#

v CONNECTSTRING *W7gsK\3psrXj9k#

?H(P"J<N CREATE SERVER 9F<HasHrHQ7F" Microsoft

Access OLE DB Provider N5<P<> Nwind rjA9k3H,G-^9#
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CREATE SERVER Nwind
WRAPPER OLEDB
OPTIONS (CONNECTSTRING 'Provider=Microsoft.Jet.OLEDB.3.51;

Data Source=c:¥msdasdk¥bin¥oledb¥nwind.mdb');

5<P<> Nwind rHQ7F" CREATE FUNCTION 9F<HasHN OLE

DB Provider r1L9k3H,G-^9#?H(PJ<NH*jG9#

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME 'Nwind!orders';

CREATE SERVER 9F<HasHN04J=8KD$FO"SQL rbq r2

H7F/@5$# OLE DB Provider Nf<6<&^CTs0NpsKD$F

O" Xf<6<&^CTs0NjAYr2H7F/@5$#

��$���*4�����

DB2 f<6<Nf<6<&^CTs0 rXj7F"eXf<6<>*hSQ

9o<IrHQ7F OLE DB G<?&=<9K"/;9G-kh&K7^

9#CjNf<6<Kf<6<>r^CW9kKO" CREATE USER

MAPPING 9F<HasHrHQ7Ff<6<&^CTs0rjA9k3H,

G-^9#9YFNf<6<KhCF&Q5lkf<6<&^CTs0rs!

9kKO"f<6<>HQ9o<Ir CREATE FUNCTION 9F<HasH^

?O CREATE SERVER 9F<HasHN\39Hjs0KIC7^9#?H

(P"OLE DB 5<P< Nwind eG DB2 f<6< JOHN KG-Nf<6

<&^CTs0rn.9kKO"J<N CREATE USER MAPPING 9F<H

asHrHQ7^9#

CREATE USER MAPPING FOR john
SERVER Nwind
OPTIONS (REMOTE_AUTHID 'dave', REMOTE_PASSWORD 'mypwd');

OLE DB =Xt orders rFSP99YFN DB2 f<6<KP7F1yN"

/;9rs!9kKO" CREATE FUNCTION ^?O CREATE SERVER 9

F<HasHNIAi+GJ<N CONNECTSTRING rHQ7^9#

CREATE FUNCTION orders ()
RETURNS TABLE (orderid INTEGER, ...)
LANGUAGE OLEDB
EXTERNAL NAME '!orders!Provider=Microsoft.Jet.OLEDB.3.51;User ID=dave;

Password=mypwd;Data Source=c:¥msdasdk¥bin¥oledb¥nwind.mdb';

DB2 O"J<Nf<6<&^CTs0,'r,Q7^9#

h15O f<6<jAXt (UDF) Ha=CINn. 465



v f<6<&^CTs0,jA5lF$klg" DB2 O^CW5l?vDp

srHQ7F OLE DB Provider K\37^9,"3Nlg

CONNECTSTRING N{8Nf<6< ID HQ9o<Ireq-9kD=-

,"j^9#

v f<6<&^CTs0,jA5lF$J$lg"ps,?(ilF$J1l

P" DB2 O CONNECTSTRING +iNvDpsrHQ7^9#

v f<6<&^CTs0,jA5lF*i:"CONNECTSTRING KvDps

,?(ilF$J$lg" DB2 O (Provider ,5]<H7F$kJi) =T

N DB2 vDpsrHQ7^9#

CREATE USER MAPPING 9F<HasHN04J=8KD$FO" SQL r

bq r2H7F/@5$#

�&����� OLE DB �����-�

J<N=GO"DB2 G<?&?$Wr OLE DB G<?&?$WK^CW9k

}!,(5lF$^9#3lKD$FO Microsoft OLE DB 2.0 Programmer’s

Reference and Data Access SDK, Microsoft Press, 1998 K-\5lF$^9#

^CTs0=rHQ7F"OLE DB =XtK,ZJ RETURNS TABLE sr

jA7^9#?H(P"G<?&?$W INTEGER NsrHQ7F OLE DB

=XtrjA9klg" DB2 O OLE DB WmP$@<+iNG<?r

DBTYPE_I4 H7FWa7^9#

OLE DB Provider =<9&G<?&?$W+i OLE DB G<?&?$WXN

^CTs0KD$FO" OLE DB Provider NqAr2H7F/@5$#

ANSI SQL"Microsoft Access"*hS Microsoft SQL Server WmP$@<,"

=l>lNG<?&?$Wr OLE DB G<?&?$WK^CW9k}!Nc

KD$FO" Microsoft OLE DB 2.0 Programmer’s Reference and Data Access

SDK, Microsoft Press, 1998 r2H7F/@5$#
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= 18. DB2 G<?&?$WN OLE DB XN^CTs0

DB2 G<?&?$W OLE DB G<?&?$W

SMALLINT DBTYPE_I2

INTEGER DBTYPE_I4

BIGINT DBTYPE_I8

REAL DBTYPE_R4

FLOAT/DOUBLE DBTYPE_R8

DEC (p, s) DBTYPE_NUMERIC (p, s)

DATE DBTYPE_DBDATE

TIME DBTYPE_DBTIME

TIMESTAMP DBTYPE_DBTIMESTAMP

CHAR(N) DBTYPE_STR

VARCHAR(N) DBTYPE_STR

LONG VARCHAR DBTYPE_STR

CLOB(N) DBTYPE_STR

CHAR(N) FOR BIT DATA DBTYPE_BYTES

VARCHAR(N) FOR BIT DATA DBTYPE_BYTES

LONG VARCHAR FOR BIT DATA DBTYPE_BYTES

BLOB(N) DBTYPE_BYTES

GRAPHIC(N) DBTYPE_WSTR

VARGRAPHIC(N) DBTYPE_WSTR

LONG GRAPHIC DBTYPE_WSTR

DBCLOB(N) DBTYPE_WSTR

m: OLE DB G<?&?$WQ9,'O" Microsoft OLE DB 2.0

Programmer’s Reference and Data Access SDK, Microsoft Press, 1998 Gj

A5lF$^9#J<Kcr(7^9#

v OLE DB G<?&?$W DBTYPE_CY r!w9kKO"G<?r OLE

DB G<?&?$W DBTYPE_NUMERIC(19,4) KQ99k3H,G-"

3lO DB2 G<?&?$W DEC(19,4) K^CW5l^9#

v OLE DB G<?&?$W DBTYPE_I1 r!w9kKO"G<?r OLE

DB G<?&?$W DBTYPE_I2 KQ99k3H,G-"3lO DB2

G<?&?$W SMALLINT K^CW5l^9#
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v OLE DB G<?&?$W DBTYPE_GUID r!w9kKO"G<?r

OLE DB G<?&?$W DBTYPE_BYTES KQ99k3H,G-"3

lO DB2 G<?&?$W CHAR(12) FOR BIT DATA K^CW5l^

9#

	��*72*+��������

UDF ,9/iCAQCIrHQ9k+I&+KFArZ\9WGOEWG"k

?a"3N`rCLK_1Fb@7^9#3<G#s0KX9k=N>NM8

v`KD$FO" 478Z<8NX3<G#s0KX9k=N>NM8v`YG

b@7^9#

UDF rF~D=K3<G#s09k3HOEWG9#3lOgK"UDF KP

9k2HN?/,Xt\NN1l3T<rHQ9k?aG9#B]O"3Nh

&J?/N2H O[Jk9F<HasHd"Wj1<7gsGTolk3H5

("j^9#?@7"XtO"kFSP7+i!NFSP7XNuVr]I9

k,W,"k3HKmU7F/@5$#3NXtO!N 2 o`K,`5l^

9#

1. 57$+I&+,]IuVKM89kXt#

3Nh&JXtNcH7F"GiNFSP7~K '1' ra7" 2 s\J_

NFSP74HKkLr 1 :D},9kH$&"1cJ counter Xtr(

7^9#3NXtrHQ9kH"SELECT kLNTtrt(k3H,G-

^9#

SELECT counter(), a, b+c, ...
FROM tablex
WHERE ...

3N?$WNXtO NOT DETERMINISTIC (^?O VARIANT) G9#=

NPOO"1K=N SQL z-tNMK8&5l^;s#3N counter Xt

KD$FO" 492Z<8NXc: +&s?<YGb@7^9#

2. $/D+Ni|=h}r 1 s@1GBTG-k3HKhjQU)<^s9

r~1G-kXt#

3Nh&JXtNcH7F"8q"Wj1<7gsNltN match Xt,

"j"3NXtOXj7?8q,?(il?9Hjs0r^`lgKO 'Y'

r"=lJ0NlgO 'N' ra7^9#

SELECT docid, doctitle, docauthor
FROM docs
WHERE match('myocardial infarction', docid) = 'Y'
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3N9F<HasHO"GiNz-tG=5lkCjNF-9H&9Hjs

0Mr^`8q9YFra7^9# match ,T*&H9k3HOJ<NH

*jG9#

v GiNh}KBj"J<rBT7^9#

9Hjs0 myocardial infarction r^`9YFN8q ID Nj9H

r" DB2 N0&G]}5lk8q"Wj1<7gs+i!w7^9#3

N!wOh}KiY,++kh}G"k?a"XtO3Nh}r 1 s@

1T$"!w7?j9Hr=NeNFSP7GNHQKxQ7d9$lj

K]I7^9#

v FFSP7~KO"J<rBT7^9#

3NGiNFSP7G]I5l?8q ID Nj9HrQ$F" 2 V\N

z-tH7FO5l?8q ID ,3Nj9HK^^lF$k+I&+r

N'7^9#

CK3N match XtO DETERMINISTIC (^?O NOT VARIANT) G9#

=NkLO"~O5lkz-tMN_K8&5l^9#e-NXtO""k

FSP7+i!NFSP7Xpsr]IG-k+I&+KhCFQU)<^

s9 (5N5GOJ$) ,8&5l^9#

eRN 2 DNWar>}Hb~?9}!O" CREATE FUNCTION 9F<H

asHK SCRATCHPAD rXj9k3HG9#

CREATE FUNCTION counter()
RETURNS int ... SCRATCHPAD;

CREATE FUNCTION match(varchar(200), char(15))
RETURNS char(1) ... SCRATCHPAD;

3N SCRATCHPAD -<o<IO"9/iCAQCIrXtKdj6CF]

}9kh& DB2 K?8^9# DB2 O"9/iCAQCIr 2 JtN<mK

i|=7^9#=XtK NO FINAL CALL (J,~) ,Xj5lF$klg"

DB2 OF OPEN FSP7N0K9/iCAQCIrjUlC7e7^9#=

Xt*W7gs FINAL CALL rXj9klg" DB2 O=Ne"9/iCA

QCINbFr!:7?jQ97?j7^;s#9/iCAQCIOFFSP

7~KXtKO5l^9#XtOF~D=Nlgb"j^9," DB2 OXt

NuVKX9kpsr9/iCAQCIK]87^9#

7?,CF counter Nlg"a5lkGeNMO9/iCAQCIK]}5l

^9#^? match NcO"9/iCAQCI,=,Kg-$lgO8qNj9

Hr9/iCAQCIK]}7"=lJ0NlgOj9HQKabj<rdj

6CFh@7?abj<N"Il9r9/iCAQCIK]}7^9#
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UDF O"79F`q;rM@9k,W,"kH'15lk?a" FINAL

CALL -<o<IrHCFjAG-^9#3N-<o<IO"9F<HasH

N*ojNh}G UDF rFSP9h& DB2 K?8k?a" UDF O=N7

9F`q;rr|9k3H,G-^9#CK9/iCAQCIN5$:OGj

G"k?a"UDF O=l+NKabj<rdj6j"G*FSP7rHCFa

bj<rr|9k,W,"j^9#?H(Pe-N match XtO"?(il?

F-9H&9Hjs0HlW9k8q,IN/i$"k+r=,G-^;s#

7?,CF"match NjAO!Nh&KT&Hh$G7g&#

CREATE FUNCTION match(varchar(200), char(15))
RETURNS char(1) ... SCRATCHPAD FINAL CALL;

9/iCAQCIrHQ7"{HqG2H5lk UDF Nlg"{HqNgV

K"DB2 OG*FSP7r7F (UDF ,=Nh&KXj5lF$klg)"9

/iCAQCINbFrjUlC7e9k3Hrhj9klg,"j^9#

UDF roK{HqGHQ7F$klg" FINAL CALL dFSP7?$Wz-

trHCF UDF rjA7?j" 2 JtN<m ror,:!:9k3HKh

CF"3ND=-rsr9k3H,G-^9#

FINAL CALL rXj9klgO"UDF ,?$W FIRST NFSP7ru1h

k3HKmU7F/@5$#3lO"J3j=<9rM@7Fi|=9k?a

KHQ9k3H,G-^9#

�����������

0t=XtO"2H5N SQL K=rw#9k UDF G9#=Xt2HO"

SELECT N FROM 8abGN_-zG9#=XtrHQ9k]O"!N3H

KmU7F/@5$#

v =XtO=rw#7^9,"DB2 H UDF NVN*}$s?<U'<9O 1

T:DTol^9#=XtXNFSP7KO"OPEN"FETCH"CLOSE"

FIRST"*hS FINAL N 5 ?$W,"j^9# FIRST *hS FINAL F

SP7,"k+I&+O"UDF NjA}!KhCFh^j^9#3liNF

SP7N=LKO"9+i<XtGHQ5lkNH18FSP7?$W !=

,HQ5l^9#

v DB2 Hf<6<jAN9+i<XtNVGHQ5lk8`$s?<U'<9

O"=Xtr7(kh&KH%5lF$^9# SQL kL z-tO=XtK

P7F+jV5l"F$s9?s9O"CREATE FUNCTION 9F<Has

HN RETURNS TABLE 8aNjAGa5lksKP~7^9# SQL kL

81 b1MK+jV5l^9#F$s9?s9O"P~9k SQL kL $

s9?s9HX87F$^9#
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v =XtN CREATE FUNCTION 9F<HasHN RETURNS 8aGjA5

l?9YFNkLsr"a5J1lPJiJ$H$&o1GO"j^;s#

CREATE FUNCTION N DBINFO -<o<I"*hSP~9k DB ps z

-tKhCF"CjN=Xt2HK,WJs@1ra9h&G,=G-^

9#

v a5lkD9NsMO"9+i<Xt,a9MH18q0G9#

v =XtN CREATE FUNCTION 9F<HasHKO" CARDINALITY n X

j,"j^9#3lrXj9k3HKhj"DB2 G,=Wm0i`OkLN

,ZJ5$:,,+j"Xt,2H5lkH-Khjh$hjr<;^9#

=XtN CARDINALITY H7FXj5l?MHX8J/"+<G#JjF

#<,5BNXt"D^j" FETCH FSP7N]KoKTra9Xtrj

A7J$h&mU7F/@5$# DB2 GO"Hqh}bN(^H7F

end-of-table ror[j9ku7,?/"j^9# GROUP BY d ORDER

BY rHQ7F$klgJI,=&G9# DB2 O"end-of-table K~#9k

^G"8gQN0k<Wrn.;:"^?9YFNG<?,=m&^G",

`rT&3HOG-^;s#=N?a"end-of-table ro (SQL uVM

’02000’) rh7Fa5J$=XtGO"=lr GROUP BY d ORDER BY

8aGHQ9kH"5Bh}k<W,88k3H,"j^9#

����#����

=XtFSP7N(i<h}bGkO"J<NH*jG9#

1. FIRST FSP7,:T9kH"=lJ_NFSP7OTol^;s#

2. FIRST FSP7,.y9kH"M9H7? OPEN"FETCH"*hS

CLOSE FSP7,Tol",: FINAL FSP7,Tol^9#

3. OPEN FSP7,:T9kH"FETCH FSP7b CLOSE FSP7bTo

l^;s#

4. OPEN FSP7,.y9kH"FETCH FSP7H CLOSE FSP7,To

l^9#

5. FETCH FSP7,:T9kH"=lJ_ FETCH FSP7,Tolk3H

O"j^;s,"CLOSE FSP7,Tol^9#

m: 3NbGkO"9+i< UDF NLoN(i<h}rb@7F$^9#7

9F`c2dL.dj,/87?lg"(i<h}bGkKhCFX(5

l?FSP7,TolJ$3H,"j^9#?H(P"FENCED UDF N

lg"db2udf ,%h},?i+N6xGa/*;7F7^&H" DB2 O

X(5l?FSP7rT&3H,G-^;s#
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FINAL CALL XjrHCFjA5l?9+i< UDF N(i<h}bGkOJ

<NH*jG9#

v FIRST FSP7,:T9kH"=lJ_NFSP7OTol^;s#

v FIRST FSP7,.y9kH"9F<HasHNh}KhCF]Z5lF$

kh&K"5iK NORMAL FSP7,Tol"FINAL FSP7O,:T

ol^9#

v NORMAL FSP7,:T9kH"=lJ_ NORMAL FSP7,Tolk

3HO"j^;s," (FINAL CALL ,Xj5lF$klgO) FINAL F

SP7,Tol^9#

9JoA"FIRST FSP7~K(i<,a5lklg"FINAL FSP7OT

olJ$?a"(i<ra90K UDF r*kh}9k,W,"j^9#

=XtN(i<h}bGkO"3NON 470Z<8NX=XtKX9kM8v

`YN`GjA5lF$^9#

m: 3NbGkO"9+i< UDF NLoN(i<h}rb@7F$^9#7

9F`c2dL.dj,/87?lg"(i<h}bGkKhCFX(5

l?FSP7,TolJ$3H,"j^9#?H(P"FENCED UDF N

lg"db2udf ,%h},?i+N6xGa/*;7F7^&H" DB2 O

X(5l?FSP7rT&3H,G-^;s#

UDF �2�"���)����� LOB �������

AS LOCATOR O"$UN LOB G<?&?$Wd" CREATE FUNCTION 9F

<HasHN LOB ?$WKpE$?$UNCl?$WKICG-^9#3l

O"O5lkQia<?<Ha5lkkLN>}K,Q5l^9#3Nlg"

DB2 O!N3HrT$^9#

v Qia<?<Nlg"DB2 O"LOB M4NNeojK 4 P$HNm1<?

<rO7^9#3Nm1<?<KO"BP$Hrh@*hS`n9k]K"

ClJ API (eR) KX"7F"M9J}!GHQ5l^9# UDF ,tP

$HNM7+,WH7J$lg"]8MOCn5l^9#

-1h LOB 4NNabj<rdj6k,WO"j^;s#

QU)<^s9

M4NrqN=9k]K"gLN~PO~VdP$H\0X

(,,WKJk3H,"j^9#

v kLNlg"LOB M4NGOJ/ 4 P$HNm1<?<ra7^9#3N

lgb^?"-1h*hSQU)<^s9Nx@,"j^9#
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m1<?<MO$57J$G/@5$#$59kHMOHQG-J/Jj"

API ,(i<ra7^9#

3liNCl API O"NOT FENCED H7FjA5l? UDF GN_HQG-

^9#3lO"P0N"k UDF KhCF79F`,;2ru1kD=-,"

kNG"F9HJ,K"k UDF rB0G<?Y<9eGHQ7FOJiJ

$"H$&3HrEK(7F$^9#F9H&G<?Y<9GNnHG"l

P" UDF KP0,"C?H7Fb"J39k;2O88^;s# UDF K(

i<,J$3H,,+C?i"B0G<?Y<9K,QG-^9#

!N API O"sqludf.h UDF $s/k<I&U!$kK^^lF$kXtWm

H?$WrHCFjA5lF$^9#

extern int sqludf_length(
sqludf_locator* udfloc_p, /* in: User-supplied LOB locator value */
sqlint32* Return_len_p /* out: Return the length of the LOB value */

);
extern int sqludf_substr(

sqludf_locator* udfloc_p, /* in: User-supplied LOB locator value */
sqlint32 start, /* in: Substring start value (starts at 1) */
sqlint32 length, /* in: Get this many bytes */
unsigned char* buffer_p, /* in: Read into this buffer */
sqlint32* Return_len_p /* out: Return the length of the LOB value */

);
extern int sqludf_append(

sqludf_locator* udfloc_p, /* in: User-supplied LOB locator value */
unsigned char* buffer_p, /* in: User's data buffer */
sqlint32 length, /* in: Length of data to be appended */
sqlint32* Return_len_p /* out: Return the length of the LOB value */

);
extern int sqludf_create_locator(

int loc_type, /* in: BLOB, CLOB or DBCLOB? */
sqludf_locator** Loc_p /* out: Return a ptr to a new locator */

);
extern int sqludf_free_locator(

sqludf_locator* loc_p /* in: User-supplied LOB locator value */
);

!K"3liN API ,INh&K0n9k+rb@7^9#G<?&?$W

KX8J/"9YFN95OP$HtG" 1 P$H8zd 2 P$H8z1L

GOJ$3HKmU7F/@5$#

aj3<I#F API 4HK DB2 KhCF UDF Ka5lkaj3<IOJ<

NH*jG9#

0 .y7^7?#

-1 API KO5l?m1<?<O"FSP7rT&0K

sqludf_free_locator() KhCFr|5l^7?#

-2 FENCED b<IN UDF GFSP7,nT5l^7?#

-3 API K5zJ~OM,Xj5l^7?#F API KG-N"5zJ~O

MNcKD$FO"J<N=Nb@r2H7F/@5$#

=N> 5zJm1<?<+">N(i< (?H(Pabj<&(i<) G9#

h15O f<6<jAXt (UDF) Ha=CINn. 473



3liNlgKa5lkMO"(i<roKP~9k SQLCODE G

9#?H(P"-423 O5zJm1<?<rU#7^9#3liV=N

>WN3<IHHbK UDF Kak0K" DB2 ,(i<NEgYKD

$F=G9k3HKmU7F/@5$#Eg(i<Nlg"DB2 O(

i<,/87?3Hr-?7" UDF , DB2 Ka5l?lgKO"

UDF ,(i< SQLSTATE r DB2 Ka9+I&+K++oi:"

DB2 O=N(i<roKP7F,ZJhVrhj^9#Eg(i<G

OJ$lg"DB2 O(i<,/87?3Hr-?;:"57$hVr

hlk+I&+N=Gr UDF K$;k+"^?O(i< SQLSTATE

r DB2 Ka7^9#

v sqludf_length()

LOB m1<?<,?(ilkH"=Nm1<?<,=9 LOB MN95ra

7^9#:v9km1<?<OLo"DB2 KhCF UDF KO5lkm1<

?<G9," UDF , (sqludf_append() rHCF) n.fNkLMr=9

m1<?<G"klgb"j^9#

Lo"UDF Om1<?<ru1hC?H-K LOB MN95r4Yklg

K"3N API rHQ7^9#

aj3<I 3 OJ<N3Hr(7^9#

– udfloc_p (m1<?<N"Il9) ,<mG"k

– return_len_p (95rq-~`ljN"Il9) ,<mG"k

v sqludf_substr()

LOB m1<?<"LOB bN+OLV"Wa9k95"*hSPCU!<X

N]$s?<,?(ilkH"3N API O"P$HrPCU!<K~l"

\0G-?P$HNtra7^9# (v3J,i"UDF O"Wa9k95K

=,-jkPCU!<rs!7J1lPJj^;s#) \05lkP$HN

tO"Wa7?95hjb;$3H,"j^9#?H(P"LV 101 +iO

^k 50 P$HrWa7?H-K LOB MN95, 120 @1G"klg"3

N API O 20 P$HN_r\07^9#

Lo"UDF O"m1<?<ru1hC?H-K LOB MNP$Hr4Ykl

g"3N API rHQ7^9#

aj3<I 3 OJ<N3Hr(7^9#

– udfloc_p (m1<?<N"Il9) ,<mG"k

– +Ot,, 1 hj.5$

– 95OiNtG"k

– buffer_p (PCU!<&"Il9) ,<mG"k

– return_len_p (95rq-~`ljN"Il9) ,<mG"k

474 "Wj1<7gs+/Njz-



v sqludf_append()

LOB m1<?<"G<?,~CF$kG<?&PCU!<XN]$s?<"

*hSIC5lkG<?N95,?(ilkH"3N API O LOB MN*

ojKG<?rIC7F"IC5l?P$HN95ra7^9# (IC5l

k95,"IC9k?aK?(il?95HoKy7$3HKmU7F/@

5$#4NN95rICG-J$lg" sqludf_append() NFSP7O"a

j3<I other rP7F:T7^9#)

Lo"UDF O"kL, AS LOCATOR GjA5l"

sqludf_create_locator() rHCFm1<?<rn.7?eGkLMr 1 D

:DIC7Fn.9kH-K"3N API rHQ7^9#3Nlg"n.h

}r0;7?e"UDF OkLz-t,X9ljKm1<?<r\07^9#

3N API rHCF~Om1<?<KIC9k3HbG-^9#3lO"

UDF bGMr`n9k]KGgN@p-,@ilkH$&@GOXxG9

," SQL 9F<HasHN LOB MdG<?Y<9K]I5lF$k LOB

MKOFArZ\7^;s#

3N API rHQ7F"+Jjg-$ LOB MG"CFb/7:Dn.9k

3H,G-^9#kL,n.5lk^GK+JjNICr9klg"3N?

9/NQU)<^s9OJ<rT&3HKhCF~19k3H,G-^9#

– g-J"Wj1<7gs)fR<WrdjvFk (APP_CTL_HEAP_SZ

O"G<?Y<9&^M<8c<=.Qia<?<)#

– 5iKg-JPCU!<rXj7F"ICNstr:i9#?H(P"50

P$HNPCU!<r 20 sIC9keojK" 1000 P$HNICr 1

s@1T&#

sqludf_append() API KhCFg-J LOB MrgLKn.9k SQL "Wj

1<7gsO"HQD=JG#9/&9Z<9FLN)BKhCF(i<r

!P9k3H,"j^9#3liN(i<,/89kD=-O"J<rT&

3HKhCFo:9k3H,G-^9#

– =l>lNICK5iKg-$PCU!<rHQ9k#

– 9F<HasHVGN COMMIT rQKKT&#

– SELECT 9F<HasHNFTG3N API Khk LOB M,n.5lk

lg" CURSOR WITH HOLD rHQ7F"TVG COMMIT rT&#

aj3<I 3 OJ<N3Hr(7^9#

– udfloc_p (m1<?<N"Il9) ,<mG"k

– 95OiNtG"k

– buffer_p (PCU!<&"Il9) ,<mG"k

v sqludf_create_locator()

h15O f<6<jAXt (UDF) Ha=CINn. 475



G<?&?$W (?H(P SQL_TYP_CLOB) ,?(ilkH"m1<?<rn

.7^9# (G<?&?$WMO"0t"Wj1<7gs&XC@<&U!

$k sql.h GjA5lF$^9#)

Lo"UDF O"UDF kL, AS LOCATOR rXj7FjA5lF*j"

sqludf_append() rHCFkLMrn.9klgK"3N API rHQ7^

9#>KO"LOB Mrbt*K`n9klgK3N API rHQ7^9#

aj3<I 3 OJ<N3Hr(7^9#

– udfloc_p (m1<?<N"Il9) ,<mG"k

– loc_type ,"-zJ 3 DNMN 1 DGOJ$

– loc_p (m1<?<rq-~`ljN"Il9) ,<mG"k

v sqludf_free_locator()

O5l?m1<?<rr|7^9#

3N API rHQ7F" sqludf_create_locator() API rHQ7Fn.5lFb

t`nG7+HQ5lJ+C?m1<?<rr|7^9# UDF KO5l?

m1<?<O,:7br|9k,WO"j^;s# sqludf_create_locator() r

p7F UDF KhCFn.5l?m1<?<,"POH7F UDF N0KO

5lklg"=lO,:7br|9k,WO"j^;s#

aj3<I 3 OJ<N3Hr(7^9#

– udfloc_p (m1<?<N"Il9) ,<mG"k

3liN API NHQKO"J<NmUv`,,Q5l^9#

m:

1. LOB m1<?<ra9h&jA5lF$k UDF KO"HQD=J$/D

+NM,"j^9#J<NbN,a5l^9#

v O5l?~Om1<?<

v sqludf_append() KhCFIC5l"=lKO5l?~Om1<?<

v sqludf_create_locator() KhCFn.5l" sqludf_append() KhCFIC

5l?m1<?<

2. =XtO"1 DJeN LOB m1<?<ra9bNH7FjA9k3H,G

-^9#=N*N*NO"0N`\Gb@5l?MN$:l+G9#=Nh

&J=XtGO"$/D+N=XtsNPOH18m1<?<ra93Hb

-zG9#

3. ~Oz-tH7F=XtKO5l? LOB m1<?<O"T8.Wm;9N

|V4NG-zG9#vB"1 Tr8.7F$kVK"=Nh&J LOB m

1<?<rHQ7F LOB K=XtrIC9k3H,G-^9#!NTeK

IC5l?P$H,=l^9#
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4. UDF +iN LOB m1<?<POH7F DB2 G8.5l? LOB r=(

9k?aKbt)f!=rHQ9kH"1950 P$HHQ7^9#3N}3

Khj"^?,`XN~OG"kT5$:K)B,"k?a" UDF N

LOB m1<?<H7F8.5l?#tN LOB r,`7h&H9kHq

O"X89k>NsN5$:K~8F"1 TKD- (GgG) 2 DNMK)

B5l^9#3lH18)BO"=K^~5lkTKb,Q5l^9#

LOB ��������5��

33GO"B]K/3j&k"LOB m1<?<N-Q-r(97Jj*rJ1

KWs7^9#!N 4 DN7Jj*O"m1<?<NHQN"i^7G",W

JuVr:i7Fz(re2k}!r(7^9#

v ~O LOB NFt,XNDQ"/;9#

UDF O"sqludf_substr() rHCF LOB MNGiNt,r4Y"=3G+

D+C?5$:QtKpE-"FS sqludf_substr() rHCF 1 /P$H

N LOB MNf+i+3KtP$HrI_hk3H,G-^9#

v ~O LOB N[HsIFt,r 1 D:Dh}9k#

3N UDF O"LOB MbG?+r!w7F$^9#gqNlgOiaN}G

+D+j^9,"H-KO 1 /P$HNM4Nrv:7J1lPJiJ$3

Hb"j^9# UDF O"sqludf_length() rHCF3NCjNMN5$:

r!P7" sqludf_substr() XNFSP7rk<WK~lk3HKhCF"

3NMr 1 000 P$H:D4Y^9#3NH-"+OLVH7FQtrHQ

7"k<Wr^ok?SKQtr 1 000 :D}d7^9#!w7F$kbN

,+D+k^G"3N}!r3T7^9#

v 2 DN~O LOB N&AN 1 Dra9

3N UDF O~OH7F 2 DN LOB m1<?<rhj"POH7F 1 D

N LOB m1<?<ra7^9#^:"2 DN~Or!:7FfS7"u1

hC?P$Hr sqludf_substr() rHCFI_hj"?i+N"k4j:`

KpE$F 2 DN&ANIAir*r9k+rhj7^9#hj7?i"*

r7?}N~ONm1<?<r UDF kLz-tG(5l?PCU!<K#

L7F"*;7^9#

v ~O LOB r+CH&"sI&Z<9H7"kLra9#

UDF K"LOB MH"?$F$O0bCF[j5l?h}}!r(9>Nz

-t,O5l^9# UDF O"POH7Fm1<?<rn.7"POMrg

VKn.7^9#3NH-"kLMN[HsIO">N~Oz-tK^^l

kX(KpE-" sqludf_substr() rHCFI_hk~O LOB N[Jkt

,+ihj^9#3Nh},*okH"GeKkLm1<?<r UDF kL

z-t,X9PCU!<K#L7"*;7^9#
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3N`GO"UDF N$sWjasH"1U9Y-3H"X_v`JIKX9k

M8v`rIC7Fb@7^9#

;��
+�-	

J<K"UDF r5oK$sWjasH9k?aKM89Y-@r(7^9#

v UDF \NO]n9k,W,"k#BTD=JXt\N, DB2 Khj?i+

N}!G}8^?O]n5lk3HO"j^;s# CREATE FUNCTION 9

F<HasHO"\NN_rX7^9#Xt*hSXtKM89kG<?Y

<9&"Wj1<7gsN]4-r]}9kKO"Xtr^`G#l/Hj

<XN"/;9rI}7?j"Xt\N=NbNr]n9k3HKhj"X

t\N,mCF^?ONUKo|5l?jV95lk3H,J$h&K7F

/@5$#

v DB2 O"DB2 H SQL VN$s?<U'<9K*1k9YFNPCU!<

(9JoA"9YFN SQL z-tHXtNajM) K]$s?<rO9#

UDF z-tr]$s?<H7F,:jA7F/@5$#

v SQL z-tMO9YFPCU!<K~lilk#3lO"=NM,#L5l

F UDF Ks!5lk3HrU#7^9# UDF ,=N~OQia<?<r

Q99klg"=NQ9O SQL M^?Oh}KFArZ\7^;s,"

DB2 ,m0nr/393H,"j^9#

v OLE *<Ha<7gsGO"~OQia<?<rQ97J$G/@5$#=

&GJ$H"abj<q;,r|5l:"abj<&j</,/89k3H

,"j^9#

OLE i$Vij<&P<8gsNg-J_9^CA,"klg"^?O

OLE i$Vij<Ni|=N~Kc2,/87?lg"G<?Y<9&^M

<8c<O"SQLCODE -465 (SQLSTATE 58032) H}33<I 34 ra7

^9 (Failure to initialize OLE library)#

v UDF O"`nfN9YFNWiCHU)<`eG,:F~D=K9k#=&

9k3HG"UDF N 1 DN3T<r#tN9F<HasH*hS"Wj1

<7gsGBT7FHQG-^9#

SCRATCHPAD !=rHQ9kH"F~D=K];il?)BN?/ru1

:KQ_^9#

v =_HQfNXtN\Nr$59kH (F3sQ$k*hSFjs/JI)"

DB2 OHis6/7gsbGXtNQ9 rToJ$#?@7"3&7?$

5r0*KT&H"=NeNHis6/7gsGHQ5lk3T<OQ95
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lk3H,"j^9#4HQN*Zl<F#s0&79F`KhCFO"H

QfN UDF \NrQ9G-J$3Hb"j^9#3Nh&J$5OToJ

$},h$G7g&#

v 0*abj<r UDF Kdj6k]O"DB2 Kak0K=Nabj<rr|

9k#3lOCK NOT FENCED NlgKEWG9#?@7"

SCRATCHPAD !=rHQ9kH"FSP7VG UDF ,,WH9k0*a

bj<rw(k3H,G-^9#9/iCAQCIr3N}!GHQ9kl

gO"9F<HasHN*ojNh}Gdj6il?abj<rr|G-k

h&K" UDF KP9k CREATE FUNCTION G FINAL CALL 0-rXj

7F/@5$#3Nh&K9kNO"UDF r+jV7HQ9k3HKhj"

79F`,~VHHbKabj<rH$L?7F7^&3H,"k?aG

9#

3N3HO"UDF ,HQ9k>N79F`q;KbvFO^j^9#

v NOT NULL CALL *W7gsrHQ9k3HKU#,"klgO"3lr

HQ9k#3N CREATE FUNCTION *W7gsNlg"=l>lN SQL

z-t,LkG"k+I&+"LkMr}DlgK57/BT5lk+I&

+r!:9k,W,"j^;s#

v UDF +iNkL,~O SQL z-tJ0NWGK8&5lklgO" NOT

DETERMINISTIC *W7gsrHQ7F/@5$#3N*W7gsrXj9

kH" SQL 3sQ$i<,G,=rBT9k]K7b7?kLr88J$

h&K9k3H,G-^9#

v UDF ,btGb0tGbNBKBT5lJ1lPJiJ$kLr}Dlg

O" EXTERNAL ACTION *W7gsrHQ9k# EXTERNAL ACTION

rHQ9kH" SQL 3sQ$i<,G,=rBT9k]KljNu7GN

UDF NFSP7r82J$h&K9k3H,G-^9#

v FENCED H UNFENCED NIAir*r9Y-+KD$FNM8v`:

FENCED UDF
FENCED UDF O+JWm;9NfGBT5lk?a"U1*KG"

l5U1KG"l"[HsIN DB2 bt)f*hSG<?hK"/

;9G-^;s#7?,CF"G<?Y<9KO FENCED UDF r

*r9kN,5qH@(^9#?@7"NOT FENCED UDF r*r

7?lg[IGOJ$HO$("Wm0i_s0&(i<r^`

FENCED UDF , DB2 r@&s5;kD=-OM3H7F"j^

9#?H(P"ajQtr?sbeq-9kh&J UDF O" DB2

r[o*;5;kD=-,"j^9#

UNFENCED UDF
NOT FENCED UDF O DB2 N(s8s&Wm;9K>\m<I5
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lFBT5lk?a" NOT FENCED UDF O FENCED UDF hj

bQU)<^s9,%lF$^9# NOT FENCED UDF O"Wm

;9L.N*<P<XCIKhkQU)<^s9Nc<rI.^

9#?@7"NOT FENCED UDF O DB2 bt)fdG<?hK"

/;97?j979klg,"j^9# NOT FENCED UDF r5

7/n.7J$H" DB2 r@&s5;kD=-O FENCED UDF

Nlghjbb/Jj^9#

3liN3H+i@i+JH*j" FENCED H NOT FENCED UDF r>

}HbHQ9klgO"J<N@KmU9k,W,"j^9#

– UDF rNBK57/n.9k,W,"j^9#

– =,JM8N<K UDF r_W7"3<IrmU</!$9k,W,"j

^9#

– |,l UDF ,57/n.5lF$J/Fbdj,/-J$D- (?H(

P"F9H&G<?Y<9) G UDF rF9H9k,W,"j^9#

UDF ,6xG/-k[o*;N[HsIO DB2 KhCFhj~^l"

-430 SQLCODE ,a5l^9#3lKhj"G<?Y<9NKu,I_5l

^9#HO$("CjN?$WN UDF Nm0n (ajMPCU!<r?s

beq-9kJI) O" UDF @1GJ/ DB2 rb@&s5;klg,"

j^9#DQ9G<?ra9 UDF d"ajMPCU!<K\05;k,W

N"kP$HtrW;9k UDF rn.9klgKO"CK=,JmUr'

CF/@5$#

v UDF H EUC 3<I&;CHNHQKX9kM8v`KD$FO" 558Z<

8NXUDF KX9kM8v`Yr2H7F/@5$#

v NOT FENCED rHQ7? UDF rBT9k"Wj1<7gsGO"=Nh

&J UDF rGiKFSP9H-K" UDF_MEM_SZ =.Qia<?<KX(

5l?abj<&5$:NVmC/,n.5l^9#=NeO"9F<Ha

sH1LG"3Nabj<NVmC/+i,WK~8F" DB2 H NOT

FENCED rHQ7? UDF HNVGNdjHjGHQ5lkabj<rdj

6C?jdj6jr|7?j7^9#

FENCED UDF Nlg"[Jkabj<NVmC/,18E}GHQ5l^

9#Wm;9VG=Nabj<,&Q5lkH$&@,[Jj^9# NOT

FENCED rHQ7? UDF H FENCED rHQ7? UDF N>}r 1 DN

"Wj1<7gs,HQ9klgO" UDF_MEM_SZ Qia<?<K=l>l

N5$:,Xj5l?" 2 DNLDNabj<&VmC/,HQ5l^9#

3N=.Qia<?<N\YKD$FO" I}Njz- r2H7F/@5

$#

v J<Nu7GO"DISALLOW PARALLELISM *W7gsrHQ9k#
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– 9+i< UDF G"UDF ,1l3T<NBTK04KM89klg#l

LK"NOT DETERMINISTIC SCRATCHPAD UDF NlgK3Nh&K

Jj^9# (cKD$FO"468Z<8NX9/iCAQCIKX9kM

8v`YGXj5l? counter UDF r2H7F/@5$#)

– 1lN2HN?aK1~K#tNhheG UDF rBT7?/J$lg#

– =XtrXj7F$klg#

=&GJ$lg"ALLOW PARALLELISM (J,~M) rXj9k,W,"

j^9#

UDF �������

3N`GO"UDF Gsr9Y-`\KD$Fb@7^9#

1. lLK DB2 O"*Zl<F#s0&79F`XtNHQr)B7F$J

$#!N 2 @Oc0G9#

a. 70Jk&OsIi<dc0OsIi<rP?9kH" DB2 ,=lH

18OsIi<rHQG-J/Jj"=|;L(i<rz-/39#

b. h}r*;9k79F`FSP7rT&H DB2 Nh}N 1 D,[o*

;7"79F`&(i<+"Wj1<7gs&(i<,/89k#

DB2 NLoN`nHdjHj7F$klg">N79F`FSP7Kh

CFdj,/89k3H,"j^9#?H(P"UDF ,^^lki$V

ij<r UDF ,abj<+i"sm<I7h&H9kH"EgJdj

,/89k3H,"j^9#79F`FSP7,^^lk UDF N3<

G#s0HF9HKOmU7F/@5$#

2. 'DB2' GO^k9YFND-QtNMO"G<?Y<9&^M<8c<,

db2start G+O5lk~@G}85l" UDF (,%G"k+I&+OX8

J$) GHQG-k#?@7 DB2CKPTR D-Qt@1Oc0G9#D-Qt

Ohj~^lk H$&3HKmU7F/@5$# db2start ,/T5l?

eKD-QtKP7FC(il?Q9O" UDF GOHQG-^;s#

3. 0t UDF KO5lk LOB KD$FO" UDF &Qabj<&5$: N

DB2 79F`=.Qia<?<KhjXj5lkGg5$:K)B5l

k#3NQia<?<KXjG-kGgtO 256M G9# DB2 K*1k

J,~_jO 1M G9#3NQia<?<N\YKD$FO" I}Njz

- r2H7F/@5$#

4. hL*hS-<\<IKP9k~POOToJ$},h$# DB2 Nh}b

GkGO"UDF OPC/0i&sIGBT5lk?ahLK=(9k3H

OG-^;s#?@7"U!$kKq-P93HOG-^9#
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m: DB2 O"UDF GTolk0tN~POr DB2 H+NHis6/7g

sH1|7h&HO7^;s#7?,CF"?H(P UDF ,His6

/7gsh}fKU!$kKq-P5l"=NHis6/7gs,eK

?i+N}3Ga5lkH" DB2 O=NU!$kXNq-P7r/+

7?jdj>7?j7h&HO7^;s#

5. UNIX Y<9N79F`GO" UDF O DB2 (<8'sH&Wm;9Nf

<6< ID (NOT FENCED) d"BTD=J db2udf r}Df<6< ID

(FENCED) <GBT5lk#3Nf<6< ID O"UDF KxQG-k79

F`&j=<9r)f7^9#4HQNWiCHU)<`QN db2udf BT

D=U!$kKD$FO" 5b*hS$s9H<k r2H7F/@5$#

6. ]n5l?j=<9 (1 sG 1 DNh}K@1"/;9G-kj=<9)

r UDF NbtGHQ9k]O"UDF VNGCImC/rr1J1lPJ

iJ$# 2 DJeN UDF NGCImC/,/89kH"DB2 O=Nro

r!PG-^;s#

7. 8zG<?O"G<?Y<9N3<I&Z<8bN0tXtKO5lk#1

MK"Xt+iPO5lk8z9Hjs0O"G<?Y<9KhjG<?Y

<9N3<I&Z<8rHQ9kH[j5l^9#"Wj1<7gsN3<

I&Z<8,G<?Y<9N3<I&Z<8HO[JklgO" SQL 9F

<HasHbNLNMKP7FH1MN}!G3<I&Z<8NQ9,To

l^9#3Nh&JQ9O"FOR BIT DATA r8zQia<?<N0-H

7F"^?O CREATE FUNCTION 9F<HasHNkLH7F3<G#

s09k3HKhjsrG-^9#8zQia<?<, FOR BIT DATA

0-rQ$FjA5lF$J$lg" UDF 3<IOG<?Y<9N3<

I&Z<8bNz-tru1hj^9#

CREATE FUNCTION G DBINFO *W7gsrHQ9kH"G<?Y<

9&3<I&Z<8, UDF KO5lk3HKmU7F/@5$#3Nps

rHQ7F"3<I&Z<8r*V UDF r?tN[Jk3<I&Z<8G

!=9kh&KjA9k3H,G-^9#

8. C++ rHQ7F UDF rn.9klgO"!Nh&K7FXt>rk@G

-^9#

extern "C" void SQL_API_FN udf( ...arguments... )

extern "C" O" C++ 3sQ$i<KhkXt>N?$W$~ (9JoA

V^s0kW) rI_7^9#3Nk@Nlgr|-"CREATE

FUNCTION 9F<HasHr/T9klgKO"Xt>N?$W$~bH

_~`,W,"j^9#
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UDF ��+��

!N UDF 3<Ic, DB2 Gs!5l^9#

c: 0t|;i;R

c: CLOB N^jV7"l;N!P

c: +&s?<

s!5lk9YFNcN-\Z<8H"=liNFSP7}!KD$FO"

799Z<8NXU?B. 5sWk&Wm0i`Yr2H7F/@5$#

UDF N3sQ$kHjs/KX9kb@O" "Wj1<7gs=[Njz-

r2H7F/@5$#

=l>lN UDF cKO"P~9k CREATE FUNCTION 9F<HasHH"

HQ!r(9;$7Jj*,U$F$^9#3N7Jj*O9YF"!N

TEST H$&=rH$^9# TEST =O"3N7Jj*GTolkljN`\

rb@9k?aK5EKC)5lF$^9#J<K3N=NjAr(7^9#

CREATE TABLE TEST (INT1 INTEGER,
INT2 INTEGER,
PART CHAR(5),
DESCR CLOB(33K))

3N=Nn.e"CLP rHCF!N9F<HasHrP7F=NbFr=(7

^9#

SELECT INT1, INT2, PART, SUBSTR(DESCR,1,50) FROM TEST

CLOB sG SUBSTR XtrHQ9kH"PO,I_d9/Jk3HKm\7

F/@5$#!Nh&J CLP PO,=(5l^9#

INT1 INT2 PART 4
----------- ----------- ----- --------------------------------------------------

16 1 brain The only part of the body capable of forgetting.
8 2 heart The seat of the emotions?
4 4 elbow That bendy place in mid-arm.
2 0 - -
97 16 xxxxx Unknown.

5 record(s) selected.

c*hS=lK3/7Jj*rI`]K"= TEST GNe-Nh&Jpsr2

H7F/@5$#

�: �����

DB2 G0t|;h}r9kH"|t,<mNH-K(i< SQLCODE -802

(SQLSTATE 22003) ,a5l"9F<HasH,*;7F7^&?aTg,-

$H7^7g&# (DFT_SQLMATHWARN =.Qia<?<G friendly ;Q
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W; rHQG-kh&K9klg" DB2 O3Nu7<G(i<ra9NGO

J/ NULL ra7^9#) 0t|;, NULL ra9h&K9kKO"!N

UDF r3<G#s07^9#

#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <sqludf.h>
#include <sqlca.h>
#include <sqlda.h>
/*************************************************************************
* function divid: performs integer divid, but unlike the / operator
* shipped with the product, gives NULL when the
* denominator is zero.
*
* This function does not use the constructs defined in the
* "sqludf.h" header file.
*
* inputs: INTEGER num numerator
* INTEGER denom denominator
* output: INTEGER out answer
**************************************************************************/
#ifdef __cplusplus
extern "C"
#endif
void SQL_API_FN divid (

sqlint32 *num, /* numerator */
sqlint32 *denom, /* denominator */
sqlint32 *out, /* output result */
short *in1null, /* input 1 NULL indicator */
short *in2null, /* input 2 NULL indicator */
short *outnull, /* output NULL indicator */
char *sqlstate, /* SQL STATE */
char *funcname, /* function name */
char *specname, /* specific function name */
char *mesgtext) { /* message text insert */
if (*denom == 0) { /* if denominator is zero, return null result */

*outnull = -1;
} else { /* else, compute the answer */

*out = *num / *denom;
*outnull = 0;

} /* endif */
}
/* end of UDF : divid */

3N UDF Nlg"!N@KmU7F/@5$#

v sqludf.h r$s/k<I7J$#

v jAQ_~Oz-t, 2 D"POz-t, 1 D"k#

v void ra9h&KjA9k#LoN UDF POO~Oz-trHCFa5l

k3HrP(F*$F/@5$#
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v SQL_API_FN rXtjAK^ak]K"Xt=<9,WiCHU)<`r[

(FNBK\w5lkh&K_W9k#3Nlg"!N9F<HasHr

UDF =<9&U!$kK~lk,W,"j^9#

#include <sqlsystm.h>

v ~Oz-t,Lk+I&+r!:7J$#3lO"NOT NULL CALL Qi

a<?<,"J<K(9 CREATE FUNCTION 9F<HasHGJ,~MH

7FXj5lF$k?aG9#

J<K"3N UDF KP9k CREATE FUNCTION 9F<HasHr(7^

9#

CREATE FUNCTION MATH."/"(INT,INT)
RETURNS INT
NOT FENCED
DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
LANGUAGE C
PARAMETER STYLE DB2SQL
EXTERNAL NAME '/u/slick/udfx/div' ;

(eN9F<HasHO"3N UDF N AIX P<8gs~1G9#=N>NW

iCHU)<`NlgO"EXTERNAL NAME 8aGXj5l?Mr$59k

,W,"j^9#)

3N9F<HasHGO!N@KmU7F/@5$#

v MATH 9-<^K~lkh&KjA9k#f<6< ID ,[Jk9-<^G

UDF rjA9k?aKO"G<?Y<9GN DBADM "B,,WG9#

v Xt>O"SQL |;i;RH1MK "/" HjA9k#D^j3N UDF

O"$sU#C/9=- (?H(P A / B) ^?OXt=- (?H(P

"/"(A,B)) N$:l+rHCF"H_~_ / i;RH1MKFSP5l^

9#J<r2H7F/@5$#

v Wm0i`K(i<,J$3HrN.7F$kNG" UDF r NOT

FENCED H7FjA9k}r*r7?#

v J,~MN NOT NULL CALL rHQ7?#3lKhj DB2 OIAi+N

z-t,LkNlgK"XtN\NrFSP5:KLkrkLH7Fa7^

9#

33G"!N 1 HN9F<HasH (CLP ~Or(9) rBT9kH7^9#

SET CURRENT FUNCTION PATH = SYSIBM, SYSFUN, SLICK
SELECT INT1, INT2, INT1/INT2, "/"(INT1,INT2) FROM TEST
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CLP +iJ<NPO,=(5l^9(G<?Y<9=.Qia<?<

DFT_SQLMATHWARN G friendly ;QW; rHQD=K7J$lg)#

INT1 INT2 3 4
----------- ----------- ----------- -----------

16 1 16 16
8 2 4 4
4 4 1 1

SQL0802N Arithmetic overflow or other arithmetic exception occurred.
SQLSTATE=22003

CURRENT FUNCTION PATH NCll89?<r" "/" UDF ,jA5lF

$k MATH 9-<^J0N9-<^N"kK_j7?NG" SQL0802N (i

<&aC;<8,P5l^9#7?,CF"DB2 NH_~_|;i;RrBT

7F*j"=Ni;RO"V<mKhk|;Wro,/87?]K(i<HJ

kh&jA5lF$^9# TEST =NfN 4 V\NTO3Nrors!7^

9#

?@7"XtNQ9rQ99klgO"=NQ9N SYSIBM N0K MATH

r~lF SELECT 9F<HasHrFBT7F/@5$#

SET CURRENT FUNCTION PATH = MATH, SYSIBM, SYSFUN, SLICK
SELECT INT1, INT2, INT1/INT2, "/"(INT1,INT2) FROM TEST

!K"J<N CLP PO,(9h&JWaI*jN0nrh@7^9#

INT1 INT2 3 4
----------- ----------- ----------- -----------

16 1 16 16
8 2 4 4
4 4 1 1
2 0 - -
97 16 6 6

5 record(s) selected.

e-NcGO"!N@KmU7F/@5$#

v SET CURRENT FUNCTION PATH 9F<HasHO"!N9F<HasH

GHQ5lk=TXtNQ9r0* SQL Nh&K" MATH 9-<^r

SYSIBM N0KV/h&Q99k#

v 4 V\NTO|;NkLH7FLkr(7"9F<HasHOQ35lk#

v >}N=8 ($sU#C/9=- *hS WlU#C/9=- ) O"3NC

l UDF rFSP9?aKHQG-k#3lO"Cl UDF N>0,H_~

_i;RH18G"j"=N>}Hbe-NcGHQ5lF 18kLHJk

?aG9#
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v B\eNmUH7F"H_~_Xt*hSH_~_i;R, DB2 KjA5

lF$kE}N?a" SMALLINT GNi;RH7F "/" OH(J$#

DB2 Xt*rN"k4j:`O"5NKOlW7J$f<6<jAN "/"

hjb"5NKlW9kH_~_ "/" i;Rr*r7^9#3N=LeN7

brrh9k}!O$m$m"j^9# SMALLINT z-tO""/" rFS

P90K INTEGER K@NK-c9H9k3H,G-^9#?H(P"

INT1 / INTEGER(SMINT1) Nh&K-c9H9k3H,G-^9 (3NcGs

SMINT1 O SMALLINT H[j5l^9)#^?"5iKh$}!O"ICN

UDF rP?7F "/" i;Rr?EjA7"=NGi*hS 2 V\NQia

<?<r SMALLINT H7FjA9k3HG9#3Nh&JICN UDF O

MATH."/" KpE/3H,G-^9#

3Nlg"soKlL*JXt;CHKP7F!N 3 DNICXtr

CREATE 7F"0t|;r04Kh}7J1lPJj^;s#

CREATE FUNCTION MATH."/"(SMALLINT,SMALLINT)
RETURNS INT
SOURCE MATH."/"(INT,INT)

CREATE FUNCTION MATH."/"(SMALLINT,INT)
RETURNS INT
SOURCE MATH."/"(INT,INT)

CREATE FUNCTION MATH."/"(INT,SMALLINT)
RETURNS INT
SOURCE MATH."/"(INT,INT)

eN 3 DN UDF ,IC5l?H7Fb"ICN3<Ir MATH."/" KpE

$F-R9k,WO"j^;s#

3Nh&J 4 DN "/" XtrjA9klgK"0t|;GN77$0nr

xQ7?$}O"XtNQ9N SYSIBM N0K MATH rV/@1GLo

LjK SQL rjAG-^9#

0NcGO BIGINT G<?&?$WrM8K~lF$^;s,"H%7FJ

1K BIGINT rH_~`3H,G-^9#

�: CLOB �� 
���
���

F-9Hrh}9k"Wj1<7gsKr)D 2 DN UDF r3<G#s07

?H>j7^9#GiN UDF O"F-9H&9Hjs0r n V\NP$HJ

_G^jV7 ^9#3NcG$&^jV7HO"5hO n P$HNemK"

C?t,r"5hO n+1 P$HN0K"C?t,KV/3HrU#7^9#

@$9(lP"UDF OGiN n P$Hr9Hjs0Nh,+i*ojK\0

h15O f<6<jAXt (UDF) Ha=CINn. 487



7^9# 2 V\NXtO"F-9H&9Hjs0NfNGiNl;NLVra

7^9#3liNXtO>}Hb udf.c 5sWk&U!$kK3<I=5lF

$^9#

#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <sqludf.h>
#include <sqlca.h>
#include <sqlda.h>
#include "util.h"
/*************************************************************************
* function fold: input string is folded at the point indicated by the
* second argument.
*
* input: CLOB in1 input string
* INTEGER in2 position to fold on
* CLOB out folded string
**************************************************************************/
#ifdef __cplusplus
extern "C"
#endif
void SQL_API_FN fold (

SQLUDF_CLOB *in1, /* input CLOB to fold */
SQLUDF_INTEGER *in2, /* position to fold on */
SQLUDF_CLOB *out, /* output CLOB, folded */
SQLUDF_NULLIND *in1null, /* input 1 NULL indicator */
SQLUDF_NULLIND *in2null, /* input 2 NULL indicator */
SQLUDF_NULLIND *outnull, /* output NULL indicator */
SQLUDF_TRAIL_ARGS) { /* trailing arguments */
SQLUDF_INTEGER len1;
if (SQLUDF_NULL(in1null) || SQLUDF_NULL(in2null)) {

/* one of the arguments is NULL. The result is then "INVALID INPUT" */
strcpy( ( char * ) out->data, "INVALID INPUT" ) ;
out->length = strlen("INVALID INPUT");

} else {
len1 = in1->length; /* length of the CLOB */
/* build the output by folding at position "in2" */
strncpy( ( char * ) out->data, &in1->data[*in2], len1 - *in2 ) ;
strncpy( ( char * ) &out->data[len1 - *in2], in1->data, *in2 ) ;
out->length = in1->length;

} /* endif */
*outnull = 0; /* result is always non-NULL */

}
/* end of UDF : fold */
/*************************************************************************
* function findvwl: returns the position of the first vowel.
* returns an error if no vowel is found
* when the function is created, must be defined as
* NOT NULL CALL.
* inputs: VARCHAR(500) in
* output: INTEGER out
**************************************************************************/
#ifdef __cplusplus
extern "C"
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#endif
void SQL_API_FN findvwl (

SQLUDF_VARCHAR *in, /* input character string */
SQLUDF_SMALLINT *out, /* output location of vowel */
SQLUDF_NULLIND *innull, /* input NULL indicator */
SQLUDF_NULLIND *outnull, /* output NULL indicator */
SQLUDF_TRAIL_ARGS) { /* trailing arguments */
short i; /* local indexing variable */
for (i=0; (i < (short)strlen(in) && /* find the first vowel */

in[i] != 'a' && in[i] != 'e' && in[i] != 'i' &&
in[i] != 'o' && in[i] != 'u' && in[i] != 'y' &&
in[i] != 'A' && in[i] != 'E' && in[i] != 'I' &&
in[i] != 'O' && in[i] != 'U' && in[i] != 'Y'); i++);

if (i == strlen( ( char * ) in )) { /* no vowels found */
/* error state */

strcpy( ( char * ) sqludf_sqlstate, "38999" ) ;
/* message insert */

strcpy( ( char * ) sqludf_msgtext, "findvwl: No Vowel" ) ;
} else { /* a vowel was found at "i" */

*out = i + 1;
*outnull = 0;

} /* endif */
}
/* end of UDF : findvwl */

e-N UDF GO!N3HKmU7F/@5$#

v sqludf.h rH_~_"=NU!$kK^^lF$kz-tjA*hS^/m

rHQ9k#

v fold() XtO"z-t,LkG"CFbFSP5l"3NlgO9Hjs0

INVALID INPUT ra9#>}"findvwl() XtO"z-t,LkNlgOF

SP5l^;s# sqludf.h GjA5lk SQLUDF_NULL() ^/mrHQ7

F" fold() K*1kLkNz-tr!:7^9#

v findvwl() XtO"(i< SQLSTATE *hSaC;<8&H</sr_j

9k#

v fold() XtO" CLOB G<?&?$Wr=NF-9H~Oz-tH7F}

D>K"CLOB Mra9# findvwl() N~Oz-tO"VARCHAR G9#

J<K"3liN UDF KP9k CREATE FUNCTION 9F<HasHr(7

^9#

CREATE FUNCTION FOLD(CLOB(100K),INT)
RETURNS CLOB(100K)
FENCED
DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
LANGUAGE C
NULL CALL
PARAMETER STYLE DB2SQL

h15O f<6<jAXt (UDF) Ha=CINn. 489



EXTERNAL NAME 'udf!fold' ;

CREATE FUNCTION FINDV(VARCHAR(500))
RETURNS INTEGER
NOT FENCED
DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
LANGUAGE C
NOT NULL CALL
PARAMETER STYLE DB2SQL
EXTERNAL NAME 'udf!findvwl' ;

e-N CREATE FUNCTION 9F<HasHO UNIX Y<9NWiCHU)

<`QG9#=N>NWiCHU)<`Nlg"e-N9F<HasHN

EXTERNAL NAME 8abKXj5l?Mr$59k,W,"j^9#

CREATE FUNCTION 9F<HasHO" DB2 K:U5lF$k

calludf.sqc 5sWk&Wm0i`NfK"j^9#

3liN CREATE 9F<HasHKX7FO"!N@KmU7F/@5$#

v XtN9-<^>O"J,~K9F<HasHNvD ID KJk#

v (i<,/3iJ$H$&]Z,J$?a" FOLD r FENCED H7FjA

9k}r*r7?#?@7"FINDV O NOT FENCED#

v FOLD KP7F NULL CALL r3<G#s07?#3lO"IAi+N~O

z-t,LkGb fold() ,FSP5lk3HrU#7^9#D^j"Xt

r3<G#s09k}!H18G9# FINDV O NOT NULL CALL K3<

G#s05l^9,"3lb3<IHlW7^9#

v IAibJ,~KO ALLOW PARALLELISM KJj^9#

JeNkL"!N9F<HasHr5oKBT9k3H,G-^9#

SELECT SUBSTR(DESCR,1,30), SUBSTR(FOLD(DESCR,6),1,30) FROM TEST
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3N9F<HasHKP9k CLP +iNPOkLO!NH*jG9#

1 2
------------------------------ ------------------------------
The only part of the body capa ly part of the body capable of
The seat of the emotions? at of the emotions?The se
That bendy place in mid-arm. endy place in mid-arm.That b
- INVALID INPUT
Unknown. n.Unknow

5 record(s) selected.

SUBSTR H_~_XtrHQ9kH"*r5l? CLOB M,hj+d9/=

(5l^9#33GO"PO,^jV5lkMR,(5l^9 (2"3"*hS

5 T\Kh/(5lF$^9#3lOGiNThj;$ CLOB Mr}D?a

G9#^jV7O SUBSTR rHQ9kH5iK@i+G9)#^?"~OF-

9H&9Hjs0 (s DESCR) ,LkNlgK INVALID INPUT 9Hjs0,

FOLD UDF Khja5lkMR, (4 T\G) (5l^9#3N SELECT G

O"Xt2HN1cJM9Hb(5l^9# FOLD XN2HO SUBSTR Xt

2HNz-tNOObGTol^9#

!K"J<N9F<HasHrBT9kH7^9#

SELECT PART, FINDV(PART) FROM TEST

CLP POO!Nh&KJj^9#

PART 2
----- -----------
brain 3
heart 2
elbow 1
- -
SQL0443N User defined function "SLICK.FINDV" (specific name
"SQL950424135144750") has returned an error SQLSTATE with diagnostic
text "findvwl: No Vowel". SQLSTATE=38999

3NcGO"findvwl() Khja5lk 38999 SQLSTATE M*hS(i<&

aC;<8&H</s,h}5lkMRr(7^9#aC;<8 SQL0443N

O"3Npsrf<6<Ka7^9# 5 T\N PART sKOl;O^^lF

*i:"3lO UDF bN(i<rz-/39roG9#

3NcGO"z-tNWmb<7gs,Tol^9# PART sO CHAR(5) G

"j"VARCHAR KWmb<H5lF FINDV KO5l^9#

GeK"FINDV KD$FN CREATE 9F<HasHbG NOT NULL CALL

,Xj5l?kLH7F" 4 T\G DB2 Khj FINDV +iLkNPO,8

.5l?MRKmU7F/@5$#
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!N9F<HasHr4w/@5$#

SELECT SUBSTR(DESCR,1,25), FINDV(CAST (DESCR AS VARCHAR(60) ) )
FROM TEST

3N9F<HasH, CLP GBT5lkH"J<Nh&JPOr8.7^

9#

1 2
------------------------- -----------
The only part of the body 3
The seat of the emotions? 3
That bendy place in mid-a 3
- -
Unknown. 1

5 record(s) selected.

3N SELECT 9F<HasHGO"FINDV , VARCHAR ~Oz-tGn0

9kMR,(5l^9#3lrT&?aKs DESCR r VARCHAR K-c9

H9k}!KmU7F/@5$#-c9HrToJ$H CLOB , VARCHAR

KWmb<H5lJ$?a" CLOB z-tG FINDV rHQ9k3HOG-

^;s#3Nlgb"H_~_ SUBSTR XtO DESCR sNMr+d9/=

(5;k?aKHQ5l^9#

33Gb^?" NOT NULL CALL N?aK FINDV +iLkNkL, 4 T

\G8.5lk3HKmU7F/@5$#

�: 3<���

SELECT 9F<HasHbNTt@1rt(?$H>j7^9#3N?a"+

&s?<r},7Fa9 UDF rjA7^9#3N UDF O9/iCAQCI

rHQ7^9#

#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <sqludf.h>
#include <sqlca.h>
#include <sqlda.h>
/* structure scr defines the passed scratchpad for the function "ctr" */
struct scr {

sqlint32 len;
sqlint32 countr;
char not_used[96];

} ;
/*************************************************************************
* function ctr: increments and reports the value from the scratchpad.
*
* This function does not use the constructs defined in the
* "sqludf.h" header file.
*
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* input: NONE
* output: INTEGER out the value from the scratchpad
**************************************************************************/
#ifdef __cplusplus
extern "C"
#endif
void SQL_API_FN ctr (

sqlint32 *out, /* output answer (counter) */
short *outnull, /* output NULL indicator */
char *sqlstate, /* SQL STATE */
char *funcname, /* function name */
char *specname, /* specific function name */
char *mesgtext, /* message text insert */
struct scr *scratchptr) { /* scratch pad */
*out = ++scratchptr->countr; /* increment counter & copy out */
*outnull = 0;

}
/* end of UDF : ctr */

3N UDF Nlg"!N3HKmU7F/@5$#

v sqludf.h r$s/k<I7J$#?@7"SQL_API_FN rjA9k?aN

sqlsystm.h O$s/k<I7^9#

v jA5lk~O SQL z-tOJ$,"MOa9#

v 9/iCAQCIN~Oz-tr 4 DN8`eq-z-t"9JoA SQL

uV (SQL-state)"Xt> (function-name)"Cj> (specific-name)"*hSa

C;<8&F-9H (message-text) NeKIC9k#

v O5lk9/iCAQCIr^CW9k=$jAr^`#

J<K"3N UDF KP9k CREATE FUNCTION 9F<HasHr(7^

9#

CREATE FUNCTION COUNTER()
RETURNS INT
SCRATCHPAD
NOT FENCED
NOT DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
LANGUAGE C
PARAMETER STYLE DB2SQL
EXTERNAL NAME 'udf!ctr'
DISALLOW PARALLELISM;

(eN9F<HasHO"3N UDF N AIX P<8gs~1G9#=N>NW

iCHU)<`NlgO"EXTERNAL NAME 8aGXj5l?Mr$59k

,W,"j^9#)

3N9F<HasHKX7F"!N@KmU7F/@5$#
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v ~OQia<?<rjA7J$#3lO3<IH18G9#

v SCRATCHPAD ,3<G#s05l" DB2 ,=lrdj6CF9/iCA

QCINz-tr57/i|=7Fu1O9#

v (i<,J$3H,OC-j7F$k?a"UDF r NOT FENCED H7F

jA9k3Hr*r7?#

v UDF O SQL N~Oz-t (3NlgOJ$) N_KM87J$?a"

UDF r NOT DETERMINISTIC KXj7?#

v UDF N5oJ0nO1lN9/iCAQCIKM87F$kNG"57/

DISALLOW PARALLELISM rXj7?#

JeNkL"!N9F<HasHr5oKBT9k3H,G-^9#

SELECT INT1, COUNTER(), INT1/COUNTER() FROM TEST

3N9F<HasHr CLP rp7FBT9kH"J<Nh&KPO5l^

9#

INT1 2 3
----------- ----------- -----------

16 1 16
8 2 4
4 3 1
2 4 0
97 5 19

5 record(s) selected.

2 V\NsKO"COUNTER() PO,=N^^(5lF$k3HKm\7F/

@5$# 3 V\NsKO"SELECT 9F<HasHbN COUNTER() KP9

k 2 DNLDN2H,"=l>lH+N9/iCAQCIrM@9k3H,(

5l^9#=l>l,H+N9/iCAQCIrM@7J+C?lg" 2 V\

NsNPOkLO 1 2 3 4 5 H$&57$gxHOJi:" 1 3 5 7 9 HJ

j^9#

�: �����

!K(9cO"=Xt tfweather_u (DB2 N5sWk&Wm0i` tblsrv.c

K}?) G"3NXtOFqNFTTN$]psra7^9#FTTN7$G

<?,5sWk&Wm0i`KH_~^lF$^9,"Wm0i`fNma,

(9h&K"7$G<?r0tU!$k+iI_~`3HbD=G9#3NG

<?KO"TTN>0H=lK3$F=NTTN$]ps,~CF$^9#3

NgVG"=N>NTTKD$Fb+jV5l^9# DB2 KO"3N=Xt

rFSP7"hjP5l?7$G<?r tfweather_u =XtrHQ7Fu~9

k/i$"sH&"Wj1<7gs (tblcli.sqc) ,U07F$^9#
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#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <sql.h>
#include <sqludf.h> /* for use in compiling User Defined Function */
#define SQL_NOTNULL 0 /* Nulls Allowed - Value is not Null */
#define SQL_ISNULL -1 /* Nulls Allowed - Value is Null */
/* Short and long city name structure */
typedef struct {

char * city_short ;
char * city_long ;

} city_area ;
/* Scratchpad data */
/* Preserve information from one function call to the next call */
typedef struct {

/* FILE * file_ptr; if you use weather data text file */
int file_pos ; /* if you use a weather data buffer */

} scratch_area ;
/* Field descriptor structure */
typedef struct {

char fld_field[31] ; /* Field data */
int fld_ind ; /* Field null indicator data */
int fld_type ; /* Field type */
int fld_length ; /* Field length in the weather data */
int fld_offset ; /* Field offset in the weather data */

} fld_desc ;

/* Short and long city name data */
city_area cities[] = {

{ "alb", "Albany, NY" },
{ "atl", "Atlanta, GA" },
.
.
.
{ "wbc", "Washington DC, DC" },
/* You may want to add more cities here */
/* Do not forget a null termination */
{ ( char * ) 0, ( char * ) 0 }

} ;
/* Field descriptor data */
fld_desc fields[] = {

{ "", SQL_ISNULL, SQL_TYP_VARCHAR, 30, 0 }, /* city */
{ "", SQL_ISNULL, SQL_TYP_INTEGER, 3, 2 }, /* temp_in_f */
{ "", SQL_ISNULL, SQL_TYP_INTEGER, 3, 7 }, /* humidity */
{ "", SQL_ISNULL, SQL_TYP_VARCHAR, 5, 13 }, /* wind */
{ "", SQL_ISNULL, SQL_TYP_INTEGER, 3, 19 }, /* wind_velocity */
{ "", SQL_ISNULL, SQL_TYP_FLOAT, 5, 24 }, /* barometer */
{ "", SQL_ISNULL, SQL_TYP_VARCHAR, 25, 30 }, /* forecast */
/* You may want to add more fields here */
/* Do not forget a null termination */
{ ( char ) 0, 0, 0, 0, 0 }

} ;
/* Following is the weather data buffer for this example. You */
/* may want to keep the weather data in a separate text file. */
/* Uncomment the following fopen() statement. Note that you */
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/* have to specify the full path name for this file. */
char * weather_data[] = {

"alb.forecast",
" 34 28% wnw 3 30.53 clear",
"atl.forecast",
" 46 89% east 11 30.03 fog",
.
.
.
"wbc.forecast",
" 38 96% ene 16 30.31 light rain",
/* You may want to add more weather data here */
/* Do not forget a null termination */
( char * ) 0

} ;
#ifdef __cplusplus
extern "C"
#endif
/* This is a subroutine. */
/* Find a full city name using a short name */
int get_name( char * short_name, char * long_name ) {

int name_pos = 0 ;
while ( cities[name_pos].city_short != ( char * ) 0 ) {

if (strcmp(short_name, cities[name_pos].city_short) == 0) {
strcpy( long_name, cities[name_pos].city_long ) ;
/* A full city name found */
return( 0 ) ;

}
name_pos++ ;

}
/* Could not find such city in the city data */
strcpy( long_name, "Unknown City" ) ;
return( -1 ) ;

}
#ifdef __cplusplus
extern "C"
#endif
/* This is a subroutine. */
/* Clean all field data and field null indicator data */
int clean_fields( int field_pos ) {

while ( fields[field_pos].fld_length != 0 ) {
memset( fields[field_pos].fld_field, '¥0', 31 ) ;
fields[field_pos].fld_ind = SQL_ISNULL ;
field_pos++ ;

}
return( 0 ) ;

}
#ifdef __cplusplus
extern "C"
#endif
/* This is a subroutine. */
/* Fills all field data and field null indicator data ... */
/* ... from text weather data */
int get_value( char * value, int field_pos ) {

fld_desc * field ;
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char field_buf[31] ;
double * double_ptr ;
int * int_ptr, buf_pos ;
while ( fields[field_pos].fld_length != 0 ) {

field = &fields[field_pos] ;
memset( field_buf, '¥0', 31 ) ;
memcpy( field_buf,

( value + field->fld_offset ),
field->fld_length ) ;

buf_pos = field->fld_length ;
while ( ( buf_pos > 0 ) &&

( field_buf[buf_pos] == ' ' ) )
field_buf[buf_pos--] = '¥0' ;

buf_pos = 0 ;
while ( ( buf_pos < field->fld_length ) &&

( field_buf[buf_pos] == ' ' ) )
buf_pos++ ;

if ( strlen( ( char * ) ( field_buf + buf_pos ) ) > 0 ||
strcmp( ( char * ) ( field_buf + buf_pos ), "n/a") != 0 ) {

field->fld_ind = SQL_NOTNULL ;
/* Text to SQL type conversion */
switch( field->fld_type ) {

case SQL_TYP_VARCHAR:
strcpy( field->fld_field,

( char * ) ( field_buf + buf_pos ) ) ;
break ;

case SQL_TYP_INTEGER:
int_ptr = ( int * ) field->fld_field ;
*int_ptr = atoi( ( char * ) ( field_buf + buf_pos ) ) ;
break ;

case SQL_TYP_FLOAT:
double_ptr = ( double * ) field->fld_field ;
*double_ptr = atof( ( char * ) ( field_buf + buf_pos ) ) ;
break ;

/* You may want to add more text to SQL type conversion here */
}

}
field_pos++ ;

}
return( 0 ) ;

}
#ifdef __cplusplus
extern "C"
#endif
void SQL_API_FN weather( /* Return row fields */

SQLUDF_VARCHAR * city,
SQLUDF_INTEGER * temp_in_f,
SQLUDF_INTEGER * humidity,
SQLUDF_VARCHAR * wind,
SQLUDF_INTEGER * wind_velocity,
SQLUDF_DOUBLE * barometer,
SQLUDF_VARCHAR * forecast,
/* You may want to add more fields here */
/* Return row field null indicators */
SQLUDF_NULLIND * city_ind,
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SQLUDF_NULLIND * temp_in_f_ind,
SQLUDF_NULLIND * humidity_ind,
SQLUDF_NULLIND * wind_ind,
SQLUDF_NULLIND * wind_velocity_ind,
SQLUDF_NULLIND * barometer_ind,
SQLUDF_NULLIND * forecast_ind,
/* You may want to add more field indicators here */
/* UDF always-present (trailing) input arguments */
SQLUDF_TRAIL_ARGS_ALL

) {
scratch_area * save_area ;
char line_buf[81] ;
int line_buf_pos ;
/* SQLUDF_SCRAT is part of SQLUDF_TRAIL_ARGS_ALL */
/* Preserve information from one function call to the next call */
save_area = ( scratch_area * ) ( SQLUDF_SCRAT->data ) ;
/* SQLUDF_CALLT is part of SQLUDF_TRAIL_ARGS_ALL */
switch( SQLUDF_CALLT ) {

/* First call UDF: Open table and fetch first row */
case SQL_TF_OPEN:

/* If you use a weather data text file specify full path */
/* save_area->file_ptr = fopen("/sqllib/samples/c/tblsrv.dat",

"r"); */
save_area->file_pos = 0 ;
break ;

/* Normal call UDF: Fetch next row */
case SQL_TF_FETCH:

/* If you use a weather data text file */
/* memset(line_buf, '¥0', 81); */
/* if (fgets(line_buf, 80, save_area->file_ptr) == NULL) { */
if ( weather_data[save_area->file_pos] == ( char * ) 0 ) {

/* SQLUDF_STATE is part of SQLUDF_TRAIL_ARGS_ALL */
strcpy( SQLUDF_STATE, "02000" ) ;
break ;

}
memset( line_buf, '¥0', 81 ) ;
strcpy( line_buf, weather_data[save_area->file_pos] ) ;
line_buf[3] = '¥0' ;
/* Clean all field data and field null indicator data */
clean_fields( 0 ) ;
/* Fills city field null indicator data */
fields[0].fld_ind = SQL_NOTNULL ;
/* Find a full city name using a short name */
/* Fills city field data */
if ( get_name( line_buf, fields[0].fld_field ) == 0 ) {

save_area->file_pos++ ;
/* If you use a weather data text file */
/* memset(line_buf, '¥0', 81); */
/* if (fgets(line_buf, 80, save_area->file_ptr) == NULL) { */
if ( weather_data[save_area->file_pos] == ( char * ) 0 ) {

/* SQLUDF_STATE is part of SQLUDF_TRAIL_ARGS_ALL */
strcpy( SQLUDF_STATE, "02000" ) ;
break ;

}
memset( line_buf, '¥0', 81 ) ;
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strcpy( line_buf, weather_data[save_area->file_pos] ) ;
line_buf_pos = strlen( line_buf ) ;
while ( line_buf_pos > 0 ) {

if ( line_buf[line_buf_pos] >= ' ' )
line_buf_pos = 0 ;

else {
line_buf[line_buf_pos] = '¥0' ;
line_buf_pos-- ;

}
}

}
/* Fills field data and field null indicator data ... */
/* ... for selected city from text weather data */
get_value( line_buf, 1 ) ; /* Skips city field */
/* Builds return row fields */
strcpy( city, fields[0].fld_field ) ;
memcpy( (void *) temp_in_f,

fields[1].fld_field,
sizeof( SQLUDF_INTEGER ) ) ;

memcpy( (void *) humidity,
fields[2].fld_field,
sizeof( SQLUDF_INTEGER ) ) ;

strcpy( wind, fields[3].fld_field ) ;
memcpy( (void *) wind_velocity,

fields[4].fld_field,
sizeof( SQLUDF_INTEGER ) ) ;

memcpy( (void *) barometer,
fields[5].fld_field,
sizeof( SQLUDF_DOUBLE ) ) ;

strcpy( forecast, fields[6].fld_field ) ;
/* Builds return row field null indicators */
memcpy( (void *) city_ind,

&(fields[0].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) temp_in_f_ind,
&(fields[1].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) humidity_ind,
&(fields[2].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) wind_ind,
&(fields[3].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) wind_velocity_ind,
&(fields[4].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) barometer_ind,
&(fields[5].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

memcpy( (void *) forecast_ind,
&(fields[6].fld_ind),
sizeof( SQLUDF_NULLIND ) ) ;

/* Next city weather data */
save_area->file_pos++ ;
break ;
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/* Special last call UDF for cleanup (no real args!): Close table */
case SQL_TF_CLOSE:

/* If you use a weather data text file */
/* fclose(save_area->file_ptr); */
/* save_area->file_ptr = NULL; */
save_area->file_pos = 0 ;
break ;

}
}

3N UDF 3<IGO"!N3HKmU7F/@5$#

v 9/iCAQCI,jA5lk# row QtO OPEN FSP7Gi|=5

l" iptr [sH nbr_rows QtO OPEN ~K mystery XtKhCFda

il^9#

v FETCH O"row rwzH7FHQ7J,i iptr [sr#G7"X8N"

kMr iptr N=T(lasH+i out_c1" out_c2"out_c3 kLM]$s

?<,X9m1<7gsK\09k#

v GeK"OPEN KhCFM@5lF9/iCAQCIKGj5l?-1hr

CLOSE ,r|9k#

J<K"3N UDF KP9k CREATE FUNCTION 9F<HasHr(7^

9#

CREATE FUNCTION tfweather_u()
RETURNS TABLE (CITY VARCHAR(25),

TEMP_IN_F INTEGER,
HUMIDITY INTEGER,
WIND VARCHAR(5),
WIND_VELOCITY INTEGER,
BAROMETER FLOAT,
FORECAST VARCHAR(25))

SPECIFIC tfweather_u
DISALLOW PARALLELISM
NOT FENCED
DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
SCRATCHPAD
NO FINAL CALL
LANGUAGE C
PARAMETER STYLE DB2SQL
EXTERNAL NAME 'tf_dml!weather';

eN CREATE FUNCTION 9F<HasHO"3N UDF N UNIX P<8g

sQG9#=N>NWiCHU)<`NlgO"EXTERNAL NAME 8aGX

j5l?Mr$59k,W,"j^9#

3N9F<HasHKX7F"!N@KmU7F/@5$#
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v ~OOhi:"7 DNPOsra9#

v SCRATCHPAD ,Xj5lkNG"DB2 O3lrdj6j"9/iCAQC

Iz-tr,ZKi|=7FO9#

v NO FINAL CALL ,Xj5lk#

v XtO"SQL N~Oz-tN_KM87J$NG"NOT DETERMINISTIC

H7FXj5lk#D^j"mystery XtKM87"BT4HKbF,[J

kH[j7F$^9#

v DISALLOW PARALLELISM O=XtKO,\G"k#

v CARDINALITY 100 O"a5lkTtN=[MG"DB2 G,=Wm0i`

KO5lk#

v DBINFO OHQ5l:"Xtr2H9kCjN9F<HasHK,WJsN

_ra9G,=O$sWjasH5l^;s#

v NOT NULL CALL ,Xj5lkNG"~O SQL z-tNIl+,LkN

lg"3N UDF OFSP5lJ$#^?"3Nror4Yk,WO"j^

;s#

�: LOB �����������

3N UDF O"~O LOB Km1<?<rhj"3N~O LOB N5V;CH

G"kLN LOB Km1<?<ra7^9# 2 V\N~OMH7FljNp`

,O5l"=lKhj5NK~O LOB r,1k}!r UDF KA(^9#

#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <sql.h>
#include <sqlca.h>
#include <sqlda.h>
#include <sqludf.h>
#include "util.h"
void SQL_API_FN lob_subsetter(

udf_locator * lob_input, /* locator of LOB value to carve up */
char * criteria, /* criteria for carving */
udf_locator * lob_output, /* locator of result LOB value */
sqlint16 * inp_nul,
sqlint16 * cri_nul,
sqlint16 * out_nul,
char * sqlstate,
char * funcname,
char * specname,
char * msgtext ) {

/* local vars */
short j; /* local indexing var */
int rc; /* return code variable for API calls */
sqlint32 input_len; /* receiver for input LOB length */
sqlint32 input_pos; /* current position for scanning input LOB */
char lob_buf[100]; /* data buffer */

h15O f<6<jAXt (UDF) Ha=CINn. 501



sqlint32 input_rec; /* number of bytes read by sqludf_substr */
sqlint32 output_rec; /* number of bytes written by sqludf_append */
/*---------------------------------------------
* UDF Program Logic Starts Here
*---------------------------------------------
* What we do is create an output handle, and then
* loop over the input, 100 bytes at a time.
* Depending on the "criteria" passed in, we may decide
* to append the 100 byte input lob segment to the output, or not.
*---------------------------------------------
* Create the output locator, right in the return buffer.
*/
rc = sqludf_create_locator(SQL_TYP_CLOB, &lob_output);
/* Error and exit if unable to create locator */
if (rc) {

memcpy (sqlstate, "38901", 5);
/* special sqlstate for this condition */
goto exit;

}
/* Find out the size of the input LOB value */
rc = sqludf_length(lob_input, &input_len) ;
/* Error and exit if unable to find out length */
if (rc) {

memcpy (sqlstate, "38902", 5);
/* special sqlstate for this condition */
goto exit;

}
/* Loop to read next 100 bytes, and append to result if it meets
* the criteria.
*/
for (input_pos = 0; (input_pos < input_len); input_pos += 100) {

/* Read the next 100 (or less) bytes of the input LOB value */
rc = sqludf_substr(lob_input, input_pos, 100,

(unsigned char *) lob_buf, &input_rec) ;
/* Error and exit if unable to read the segment */
if (rc) {

memcpy (sqlstate, "38903", 5);
/* special sqlstate for this condition */
goto exit;

}
/* apply the criteria for appending this segment to result
* if (...predicate involving buffer and criteria...) {
* The condition for retaining the segment is TRUE...
* Write that buffer segment which was last read in
*/
rc = sqludf_append(lob_output,

(unsigned char *) lob_buf, input_rec, &output_rec) ;
/* Error and exit if unable to read the 100 byte segment */
if (rc) {

memcpy (sqlstate, "38904", 5);
/* special sqlstate for this condition */
goto exit;

}
/* } end if criteria for inclusion met */

} /* end of for loop, processing 100-byte chunks of input LOB
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* if we fall out of for loop, we are successful, and done.
*/

*out_nul = 0;
exit: /* used for errors, which will override null-ness of output. */

return;
}

3N UDF 3<IGO"!N3HKmU7F/@5$#

v sqludf_create_locator() FSP7GHQ5lk?$W SQL_TYP_CLOB rj

A9k sql.h H"?$W udf_locator rjA9k sqludf.h ,$s/k<

I5lk#

v GiN~Oz-tH 3 V\N~Oz-t (XtNPOr=9) O"

sqludf_locator XN]$s?<H7FjA5lk#D^j"3liN~Oz

-tO CREATE FUNCTION K*1k AS LOCATOR NXjr=7^9#

v CREATE FUNCTION 9F<HasHG NOT NULL CALL ,Xj5lF$

kNG" UDF O$:lN~Oz-tKD$FbLkG"k+I&+NF9

HOToJ$#

v (i<,/87?lg" UDF O sqlstate r 38xxx K_j7F*;9k#

3lO"UDF r2H7F$k9F<HasHNBTrd_9kNK=,G

9#*r9kB]N 38xxx SQLSTATE MO DB2 KHCFEWGOJ/"

HQ9k UDF Gc0ro,88?lgK=lrhL9kr\rL?7^

9#

v q^p`KO?bXj5lF$J$#3NlgKO"?i+NE}G3NC

jNPCU!<bF,F9HrLk+I&+r=L7"GeNPCU!<,

t,PCU!<G"k+I&+r(9h&[j5lF$^9#

v IC5lkG<?N95H7F input_rec QtrHQ9k3HKhj"

UDF Ot,PCU!<roKP~7^9#

J<K"3N UDF KP9k CREATE FUNCTION 9F<HasHr(7^

9#

CREATE FUNCTION carve(CLOB(50M), VARCHAR(255) )
RETURNS CLOB(50M)
NOT NULL CALL
NOT FENCED
DETERMINISTIC
NO SQL
NO EXTERNAL ACTION
LANGUAGE C
PARAMETER STYLE DB2SQL
EXTERNAL NAME '/u/wilfred/udfs/lobudfs!lob_subsetter' ;
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(eN9F<HasHO"3N UDF N AIX P<8gs~1G9#=N>NW

iCHU)<`NlgO"EXTERNAL NAME 8aGXj5l?Mr$59k

,W,"j^9#)

3N9F<HasHKX7F"!N@KmU7F/@5$#

v NOT NULL CALL ,Xj5lkNG"~O SQL z-tNIl+,LkN

lg"3N UDF OFSP5lJ$#^?"3Nror4Yk,WO"j^

;s#

v XtO NOT FENCED KjA5lk# API O NOT FENCED GN_0n9

k3HrW$P7F/@5$# NOT FENCED O"jAT,G<?Y<9e

G CREATE_NOT_FENCED "Br}CF$k,W,"k3HrU#7^9

(3lO"DBADM "BKhCFE[*KXj5l^9)#

v 3NXtO DETERMINISTIC H7FXj5lk#3lO"CjN~O

CLOB HCjNl"Np`KD$F"kLOoK18G"k3HrU#7^

9#

JeNkL"!N9F<HasHr5oKBT9k3H,G-^9#

UPDATE tablex
SET col_a = 99,

col_b = carve (:hv_clob, '...criteria...')
WHERE tablex_key = :hv_key;

3N UDF rHQ9kH"[9HQt :hv_clob KhCF=5lk CLOB Mr

5V;CH=7"[9HQt :hv_key KhCF=5lkTr97G-^9#

3N97cGO":hv_clob r"Wj1<7gsbG CLOB_LOCATOR H7F

jA9k3H,G-^9# ″carve″ UDF KO5lkNO"3Nm1<?<GO

"j^;s# :hv_clob O"9F<HasHrBT7F$k DB2 f4(<8'

sHKVP$sIW5lF$klg" CLOB H7FN_'15l^9#3l

, UDF KO5lkH"DB2 O=NMN77$m1<?<r8.7^9#

CLOB Hm1<?<NVGN3NQ9N+jV7O"q;rCq9kbNGO

"j^;s#3lKO">,Nabj<#Ld~POOX87^;s#

�: BASIC ��3<��� OLE ���"���� UDF

!NcGO"Microsoft Visual BASIC rHQ7F+&s?<&/i9r$sW

jasH7^9#+&s?<&/i9KO$s9?s9Qt nbrOfInvoke ,"

j"FSP7Ntr-?7^9#3N/i9N3s9Hi/?<O=Ntr 0

Ki|=7^9#},a=CIO nbrOfInvoke r 1 :D},7"=_NuV

ra7^9#
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Description="Example in SQL Reference"
Name="bert"
Class=bcounter; bcounter.cls
ExeName32="bert_app.exe"

VERSION 1.0 CLASS
BEGIN

SingleUse = -1 'True
END
Attribute VB_Name = "bcounter"
Attribute VB_Creatable = True
Attribute VB_Exposed = True
Option Explicit
Dim nbrOfInvoke As Long

Public Sub increment(output As Long, _
output_ind As Integer, _
sqlstate As String, _
fname As String, _
fspecname As String, _
msg As String, _
scratchpad() As Byte, _
calltype As Long)

nbrOfInvoke = nbrOfInvoke + 1

End Sub

Private Sub Class_Initialize()
nbrOfInvoke = 0

End Sub

Private Sub Class_Terminate()

End Sub

bcounter /i9O OLE *<Ha<7gs&*V8'/HH7F$sWjas

H5l" progId bert.bcounter N<GP?5lF$^9#*<Ha<7g

s&5<P<O"Wm;9b5<P<^?Om<+k&5<P<H7F3sQ

$kG-^9#3lO DB2 KP7F)aG9#!N CREATE FUNCTION 9

F<HasHO" UDF bcounter r increment a=CIK0t$sWjas

F<7gsH7FP?7^9#

CREATE FUNCTION bcounter () RETURNS integer
EXTERNAL NAME 'bert.bcounter!increment'
LANGUAGE OLE
FENCED
SCRATCHPAD
FINAL CALL
NOT DETERMINISTIC
NULL CALL
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PARAMETER STYLE DB2SQL
NO SQL
NO EXTERNAL ACTION
DISALLOW PARALLEL;

J<NHqrBT9kH7^9#

SELECT INT1, BCOUNTER() AS COUNT, INT1/BCOUNTER() AS DIV FROM TEST

kLO"0NcH^C?/18G9#

INT1 COUNT DIV
----------- ----------- -----------

16 1 16
8 2 4
4 3 1
2 4 0
97 5 19

5 record(s) selected.

�: C++ ��3<��� OLE ���"���� UDF

!NcO"0Ks2? BASIC N+&s?<&/i9r C++ G$sWjas

H7^9#33GO"3<INlt,N_r(7^9#5sWk4NNj9H

O"/sqllib/samples/ole G#l/Hj<K"j^9#

},a=CIO"+&s?<&$s?<U'<9N-RNltH7F"*V8

'/H-R@lG-R5l^9#

interface ICounter : IDispatch
{

...
HRESULT increment([out] long *out,

[out] short *outnull,
[out] BSTR *sqlstate,
[in] BSTR *fname,
[in] BSTR *fspecname,
[out] BSTR *msgtext,
[in,out] SAFEARRAY (unsigned char) *spad,
[in] long *calltype);

...
}

C++ GN COM CCounter /i9jAKO" nbrOfInvoke H1MK increment

a=CINk@,^^l^9#

class FAR CCounter : public ICounter
{

...
STDMETHODIMP CCounter::increment(long *out,

short *outnull,
BSTR *sqlstate,
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BSTR *fname,
BSTR *fspecname,
BSTR *msgtext,
SAFEARRAY **spad,
long *calltype );

long nbrOfInvoke;
...

};

3Na=CIN C++ $sWjasF<7gsO"BASIC 3<IHwF$^

9#

STDMETHODIMP CCounter::increment(long *out,
short *outnull,
BSTR *sqlstate,
BSTR *fname,
BSTR *fspecname,
BSTR *msgtext,
SAFEARRAY **spad,
long *calltype)

{

nbrOfInvoke = nbrOfInvoke + 1;
*out = nbrOfInvoke;

return NOERROR;
};

eNcGO"sqlstate H msgtext O"?$W BSTR* N [out] Qia<?<

G9#D^j"DB2 OLkXN]$s?<r3N UDF KO7^9#3liN

Qia<?<NMra9NK" UDF O9Hjs0rdj6CF=lr DB2

Ka7 (?H(P"*sqlstate = SysAllocString (L"01H00") H9k)" DB2

Oabj<rr|7^9#Qia<?< fname *hS fspecname O"[in] Q

ia<?<G9# DB2 O"abj<rdj6j"=NfK UDF KhCFI

_hilkMrO7"=l+i=Nabj<rr|7^9#

/i9 CCounter N/i9 factory O+&s?<&*V8'/Hrn.7^

9#/i9 factory O"1HHQ^?O#tHQN*V8'/HH7FP?G

-^9 (3NcGO(5l^;s)#

STDMETHODIMP CCounterCF::CreateInstance(IUnknown FAR* punkOuter,
REFIID riid,
void FAR* FAR* ppv)

{

CCounter *pObj;
...

// create a new counter object
pObj = new CCounter;

...
};
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CCounter /i9O"m<+k&5<P<H7F$sWjasH5l" progId

bert.ccounter N<KP?5l^9#!N CREATE FUNCTION 9F<Has

HO" UDF ccounter r0t$sWjasF<7gsH7F increment a=C

IKP?7^9#

CREATE FUNCTION ccounter () RETURNS integer
EXTERNAL NAME 'bert.ccounter!increment'
LANGUAGE OLE
FENCED
SCRATCHPAD
FINAL CALL
NOT DETERMINISTIC
NULL CALL
PARAMETER STYLE DB2SQL
NO SQL
NO EXTERNAL ACTION
DISALLOW PARALLEL;

!NHqrh}7F$kV" DB2 O/i9 CCounter N 2 DN[Jk$s9

?s9rn.7^9#HqG UDF r2H9k4HK 1 DN$s9?s9,n

.5l^9# ccounter UDF P?G scratchpad *W7gs,Xj5lF$k

NG"3N 2 DN$s9?s9OHq4NGFxQG-^9#

SELECT INT1, CCOUNTER() AS COUNT, INT1/CCOUNTER() AS DIV FROM TEST

kLO"0NcH^C?/18G9#

INT1 COUNT DIV
----------- ----------- -----------

16 1 16
8 2 4
4 3 1
2 4 0
97 5 19

5 record(s) selected.

�: BASIC ��"�� OLE ���"�������

!NcO"Microsoft Visual BASIC rHQ7F/i9r$sWjasH7^

9#3N/i9KO"aC;<8&XC@<psHaC;<8Nt,aC;<

8&F-9Hr Microsoft Exchange Gh@9kQVjC/&a=CI&���

,"j^9#3Na=CIN$sWjasF<7gsO" MAPI (aC;<8

s0 API) KP9k OLE *<Ha<7gs&$s?<U'<9rs!9k

OLE aC;<8s0rxQ7^9#

Description="Mail OLE Automation Table Function"
Module=MainModule; MainModule.bas
Class=Header; Header.cls
ExeName32="tfmapi.dll"
Name="TFMAIL"
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VERSION 1.0 CLASS
BEGIN

MultiUse = -1 'True
END
Attribute VB_Name = "Header"
Attribute VB_Creatable = True
Attribute VB_Exposed = True
Option Explicit

Dim MySession As Object
Dim MyMsgColl As Object
Dim MyMsg As Object
Dim CurrentSender As Object
Dim name As Variant
Const SQL_TF_OPEN = -1
Const SQL_TF_CLOSE = 1
Const SQL_TF_FETCH = 0

Public Sub List(timereceived As Date, subject As String, size As Long, _
text As String, ind1 As Integer, ind2 As Integer, _
ind3 As Integer, ind4 As Integer, sqlstate As String, _
fname As String, fspecname As String, msg As String, _
scratchpad() As Byte, calltype As Long)

If (calltype = SQL_TF_OPEN) Then

Set MySession = CreateObject("MAPI.Session")

MySession.Logon ProfileName:="Profile1"
Set MyMsgColl = MySession.Inbox.Messages

Set MyMsg = MyMsgColl.GetFirst

ElseIf (calltype = SQL_TF_CLOSE) Then

MySession.Logoff
Set MySession = Nothing

Else

If (MyMsg Is Nothing) Then

sqlstate = "02000"

Else

timereceived = MyMsg.timereceived
subject = Left(MyMsg.subject, 15)
size = MyMsg.size
text = Left(MyMsg.text, 30)

Set MyMsg = MyMsgColl.GetNext
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End If
End If

End Sub

=Xt OPEN rFSP9H"CreateObject 9F<HasH,a<k&;C7

gsrn.7" logon a=CI,a<k&79F`Km0*s7^9 (f<6

<>HQ9o<IN/TOJ,5l^9)#a<k&$s\C/9NaC;<8

}8Khj"GiNaC;<8,h@5l^9# FETCH FSP7,"kH"

aC;<8&XC@<psH"=_NaC;<8NGiN 30 8z,"=Xt

POQia<?<KdjvFil^9#aC;<8,DCF$J$lgO"

SQLSTATE 02000 ,a5l^9# CLOSE FSP7,"kH"3NcOm0

*U7F;C7gs&*V8'/Hr?bJ$uVK_j7^9#3lKh

j"0N2H*V8'/HKX"7?79F`*hSabj<q;O">NQ

t+i*V8'/H,2H5lJ$lgKr|5l^9#

J<K"3N UDF KP9k CREATE FUNCTION 9F<HasHr(7^

9#

CREATE FUNCTION MAIL()
RETURNS TABLE (TIMERECIEVED DATE,

SUBJECT VARCHAR(15),
SIZE INTEGER,
TEXT VARCHAR(30))

EXTERNAL NAME 'tfmail.header!list'
LANGUAGE OLE
PARAMETER STYLE DB2SQL
NOT DETERMINISTIC
FENCED
NULL CALL
SCRATCHPAD
FINAL CALL
NO SQL
EXTERNAL ACTION
DISALLOW PARALLEL;

HqNcr!K(7^9#

SELECT * FROM TABLE (MAIL()) AS M

TIMERECEIVED SUBJECT SIZE TEXT
------------ --------------- ----------- ------------------------------
01/18/1997 Welcome! 3277 Welcome to Windows Messaging!
01/18/1997 Invoice 1382 Please process this invoice. T
01/19/1997 Congratulations 1394 Congratulations to the purchas

3 record(s) selected.
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UDF ���*�

UDF O"G<?Y<9K;}r?(k2lNJ$D-GGPC09k3H,g

ZG9# UDF ,57$H$&N.,@ilk^G"F9H&G<?Y<9&

$s9?s9GF9H9k,W,"j^9#3N3HO"FENCED d NOT

FENCED UDF Kb"FO^j^9#3liN?$WO$:lb"57/n.

5lF$J$H DB2 rm0n5;kD=-,"k+iG9# UDF r

FENCED H7FjA7?[&," NOT FENCED H7FjA9khjb]4

-N]}d!)3l+iN]n,@il^9,"NBJ]ZO"j^;s#$

:lK;h"=,J!$dF9HrEMk3Hr^a"U5o7$E}G3<

G#s09k3H,,WKJj^9#

DB2 O"-1hrmCF$59kCjNBil??$WNhV,"k+r!:

7^9 (?H(P" UDF ,"?9.k8zr9/iCAQCIdkLNPC

U!<K\09klg)#3Nlg"=&7?m0n,!P5lkH DB2 O(

i< SQLCODE -450 (SQLSTATE 39501) ra7^9#^? DB2 O"UDF ,

[o*;7F SQLCODE -430 (SQLSTATE 38503) ra7?j"f<6<,

UDF rfG7F SQLCODE -431 (SQLSTATE 38504) ra7?j9klg

K"ax57/*;9kh&K_W5lF$^9#

FENCED UDF r*r7F$klgG"CFb"ajMPCU!<r?sbe

q-9k3HO" UDF H DB2 r[o*;5;k6xKJj@^9#P$H

rajMPCU!<K\05;k UDF r_W"3<G#s0"!$9k]K

O=,JmUr'CF/@5$#?H(P"\00K\0N,W,"kP$H

trW;9k UDF rn.9klgKO"CKmU7F/@5$# C GO"

3NrdrL?9XtH7F memcpy ,HQ5lkN,lL*G9#P$Hr

ajMPCU!<K\05;k UDF NlgKO"-&1<9 (>,J short

Md long M) rJ)K4YF/@5$#

!)]nHG<?Y<9N]4-KHCF" UDF r DB2 KP7F$C?s

GPC07FjA7F7^(P" UDF N\Nr]n9k3H,gZG9#3

lOCK"UDF , NOT FENCED H7FjA5lF$klgKEWG9#/

+, (+,+Hr^`) T8^?ONUK"GPC05lF$J$3<IrH

CFHQD=J UDF req-9kH" UDF OG<?Y<9,s,%Nlg

K"=NG<?Y<9rK~9k+""k$OG<?Y<9rB4K]nG-

J$HM(il^9#

D0J,i"=<9&lYkNGPC,<r UDF GJ1KBT9k}!O"

j^;s#=lKO$/D+N}3,"j^9#

v UDF ,-1hK"CFxQD=JlgK"GPC,<rlYK+O9k?$

_s0,q7$#
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v UDF OClf<6< ID rHC?G<?Y<9h}GBT5lk?a"f

<6<,3Nh}K\3G-J$#

UDF O"LoO stdout ,U#r}?J$PC/0i&sIh}GBT5lk

?a" printf() JIN-zJGPC0&D<kO UDF NGPC0KOr)

?J$3HKmU7F/@5$# printf() rHQ9keojK"UDF KU!

$kPO@}rw(?j"GPC09k\*G=(G<?*hS)fpsrU

!$kKq-~`3H,G-^9#

UDF rGPC09k=N>N;!O"Ii$P<NWm0i`r-R7F

UDF rG<?Y<9D-N0&KFSP9}!G9#3N;!rH&H"s0

Kq$?+mC?4o`N~Oz-trHCF UDF rFSP7"=lrT5

KBT5;k3H,G-^9#3ND-GO" printf() ^?O=<9&lY

kNGPC,<rHQ9k3HOdjGO"j^;s#
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�16� ���� DBMS ����/����

Hj,<rH&}3 . . . . . . . . . 513
Hj,<Nx@ . . . . . . . . . 514

Hj,<N5b . . . . . . . . . . 515
Hj,<v] . . . . . . . . . . . 516
FA5lkTN;CH . . . . . . . . 517
Hj,<NY,- . . . . . . . . . . 517
Hj,<h0=~V . . . . . . . . . 518
QLQt . . . . . . . . . . . . . 519
Q9= . . . . . . . . . . . . . 521
Hj,<&"/7gs . . . . . . . . 522
Hj,<&"/7gsro . . . . . . 523

Hj,< SQL 9F<HasH . . . . 523
SQL Hj,<&9F<HasHbNXt 524

Hj,<N+91<I . . . . . . . . 525
2H)sHNPC . . . . . . . . . . 525
#tHj,<NgxU1 . . . . . . . 526
Hj,<")s"UDT"UDF"*hS LOB
VN(4 . . . . . . . . . . . . . 527
psNjP . . . . . . . . . . . 527
=K*1k`nN82 . . . . . . . 528
H3,'NjA . . . . . . . . . 528
"/7gsNjA . . . . . . . . . 529

��/���(��

G<?Y<9&^M<8c<rsh0uVN79F`+ih0uVN79F`

KQ(kKO"Hj,<XtG=5lk!=rHQ7F/@5$#Hj,<

O"CjNp\=KP9k97`nKhCFh0=5lk"^?O/05lk

l"N"/7gsrjA7^9#3liN"/7gsO"G<?Y<9K>N

Q9rTC?j" DB2 N0G`nrBT7?j (?H(P"ERa<krw

C?j"U!$kKl3<Irq-~`)"97`nr829kc0r/37?

j9k3H,"j^9#

Hj,<rHQ9kH"H3,'JINlL*J]4A0r5]<H9k3H

,G-^9#?H(P"\RNWaJeNm8rGj?$H3,"kH7^

9#3N)sO"Hj,<rHCFB\9k3H,G-^9#Hj,<OlL

K"aO*J H3,'r}89k/OJ!=G9#aO*JH3,'O"5^

6^JuVNG<?r^`,'G9#

?H(P"kAO 10 Q<;sHJe}d;J$H>j7^9#3N,'r!

:9kKO"}(k0HeNkAN[rfS7J1lPJj^;s#G<?N

#tNuV,X87F$J$,'GO"!:H2H]4KX9k)s,hj,

7F$k3H,"j^9 (\YKD$FO"SQL rbq r2H7F/@5

$)#!:*hS2HKX9k)sO"=Nk@NU#N?a"aO*GJ$)

sH7FHQ9k3Hr*+a7^9#

^?"WsG<?r+0*K979k?9/JIKP7FHj,<rH&3H

bG-^9#Hj,<O"=Nh&J"/7gsrG<?Y<9NltH7F
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]}7?j"=li,+0*KTolk3HrN'9k3HKhj"G<?Y

<9N]4-rba^9#?H(P""kqRG[Q5lF$k>Hwtr+

0*KIW7?$H7^9#

Tables: EMPLOYEE (as in Sample Tables)
COMPANY_STATS (NBEMP, NBPRODUCT, REVENUE)

!N 2 DNHj,<rjAG-^9#

v 77$M,[olk?SK"9JoA77$T,= EMPLOYEE K^~5l

k?SK>Hwtr},9kHj,<#

CREATE TRIGGER NEW_HIRED
AFTER INSERT ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
UPDATE COMPANY_STATS SET NBEMP = NBEMP + 1

v >Hw,qRr-ak?SK"9JoA 1 DNT,= EMPLOYEE +io

|5lk?SK>Hwtr:/9kHj,<#

CREATE TRIGGER FORMER_EMP
AFTER DELETE ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
UPDATE COMPANY_STATS SET NBEMP = NBEMP - 1

qN*KO"J<N\*GHj,<rHQG-^9#

v SIGNAL SQLSTATE SQL 9F<HasH*hSH_~_ RAISE_ERROR

XtrHCF~OG<?NEv-r!:9k#^?O"5zJG<?,/+

5l?lgK(i<N/8r(9 SQLSTATE ra9 UDF rFSP9#a

O*GJ$G<?NEv-!:O"LoO!:*hS2HKX9k)sKh

j57/h}5l^9#PH*K"Hj,<OaO*JG<?NEv-!

:"9JoA97`nN0HeNMrfS9k,W,"kEv-!:K,7

F$^9#

v 77/^~5l?TKP7FMr+0*K8.9k (3lOe}Xt H7F

NilF$k)#D^j"=NTNLNMd>=NMKpE/D=-N"kf

<6<jANJ,~Mr$sWjasH9k3HG9#

v j_2HN\*G>=+iNI_hjrT&#

v F:ZWN\*G>=XNq-~_rT&#

v Yp r5]<H9k (?H(PERa<kNaC;<8rp7F)#

��/����

G<?Y<9&^M<8c<GHj,<rHQ9kH"!Nh&JkL,@i

l^9#

v W.J"Wj1<7gs+/
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Hj,<Ojl<7gJk&G<?Y<9K]I5lkNG"Hj,<Kh

jBT5lk"/7gsOF"Wj1<7gs4HK3<G#s09k,W

O"j^;s#

v H3,'N0m<PkJB\

Hj,<OlYjA9k@1G"=rQ99k$UN"Wj1<7gsKP

7FHQ9k3H,G-^9#

v J1J]i

DH}KNQ9~KO"F"Wj1<7gs&Wm0i`rQ99keoj

K=lKP~9kHj,<@1rQ99k,W,"j^9#

��/����

Hj,<rn.7?i"=lr=HX"U1^9#3N=O"Hj,<NP]

= HFPl^9#97`n H$&QlO"P]=NuVKP9k?i+NQ

9rU#7^9#97`nO"J<N$:l+KhCF+O5l^9#

v INSERT 9F<HasH

v UPDATE 9F<HasH"^?O UPDATE rBT9k2H)s

v DELETE 9F<HasH"^?O DELETE rBT9k2H)s

FHj,<r3li 3 DN?$WN97`nN 1 DHX"U1k,W,"j

^9#3NX"U1O"=NCjNHj,<NHj,<v] HFPl^9#

5iK"Hj,<v],/89k]KHj,<KhCFBT5lkHj,<&

"/7gs H$&"/7gsrjA9k,Wb"j^9#Hj,<&"/7g

sO 1 D^?O#tN SQL 9F<HasH+i=.5l"G<?Y<9&^

M<8c<,Hj,<v]rBT9k0^?OeKBT5l^9#Hj,<v

],/89kH"G<?Y<9&^M<8c<OP]=Nf+i97`nNF

Aru1kl"NTr=L7F"Hj,<rBT7^9#

Hj,<rn.9k]KO"J<Nh&J0-*hS6kq$rk@7^9#

v Hj,<N>0#

v P]=N>0#

v Hj,<h0=~V (97`nBTN BEFORE ^?O AFTER)#

v Hj,<v] (INSERT"DELETE"^?O UPDATE)#

v J0NMNQLQt (8_9klg)#

v 77$MNQLQt (8_9klg)#

v J0NMNQ9= (8_9klg)#

v 77$MNQ9= (8_9klg)#

v Y,- (FOR EACH STATEMENT ^?O FOR EACH ROW)#

h16O h0uVN DBMS GNHj,<NHQ 515



v Hj,<NHj,<&"/7gs (Hj,<&"/7gsroHHj,<

SQL 9F<HasHr^`)#

v Hj,<v], UPDATE Nlg"Hj,<NHj,<v]KP9kHj,

<sj9H#^?=N>K"Hj,<sj9H,@(+E[+NX(#

v Hj,<n.?$`&9?sW#

v =TXtQ9#

CREATE TRIGGER 9F<HasHN\YKD$FO" SQL rbq r2H7

F/@5$#

��/���

Hj,<OIlb"kv]HX"7F$^9#Hj,<O"=lKP~9kv

],G<?Y<9G/89kHh0=5l^9#3NHj,<v]O"CjN

v]"9JoA UPDATE"INSERT"^?O DELETE (2Hr)s9k"/7

gsKhj88k`nr^`) ,P]=GBT5lk]K/87^9#J<K

cr(7^9#

CREATE TRIGGER NEW_HIRE
AFTER INSERT ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
UPDATE COMPANY_STATS SET NBEMP = NBEMP + 1

eN9F<HasHO"^~`n,= employee GTolk]Kh0=5lk

Hj,< new_hire rjA7^9#

INHj,<v]b (7?,CFINHj,<b)" 1 D@1NP]=H 1 D

@1N97`nKX"U1k3H,G-^9#J<Nh&J97`n,"j^

9#

^~`n

^~`nO INSERT 9F<HasHKhCFN_Tol^9#7?,

CF"LOAD 3^sIJIN INSERT rHoJ$f<F#jF#<r

Q$FG<?rm<I9kH"Hj,<Oh0=5l^;s#

97`n

97`nO"UPDATE 9F<HasH+" ON DELETE SET NULL

N2Hr)s9k,'NkLH7FTol^9#

o|`n

o|`nO"DELETE 9F<HasH+" ON DELETE CASCADE

N2Hr)s9k,'NkLH7FTol^9#

Hj,<v],97`nG"klg"=Nv]OP]=NCjNsHX"5;

k3H,G-^9#3NlgNHj,<O"97`n,CjNsNIl+r9
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77h&H9klgKBjh0=5l^9#3lKhj"Hj,<rh0=9

kv]r5iKY,=9k3H,G-^9#?H(P"!NHj,< REORDER

O"97`nr= PARTS Ns ON_HAND + MAX_STOCKED GBT9klgKBj

h0=7^9#

CREATE TRIGGER REORDER
AFTER UPDATE OF ON_HAND, MAX_STOCKED ON PARTS
REFERENCING NEW AS N_ROW
FOR EACH ROW MODE DB2SQL
WHEN (N_ROW.ON_HAND < 0.10 * N_ROW.MAX_STOCKED)
BEGIN ATOMIC
VALUES(ISSUE_SHIP_REQUEST(N_ROW.MAX_STOCKED -

N_ROW.ON_HAND,
N_ROW.PARTNO));

END

�������,*�

Hj,<v]O"=N SQL `nKhjFA5lkP]=bN 1 ;CHNTr

jA7^9#?H(P"!N UPDATE 9F<HasHr parts =GBT9k

H7^9#

UPDATE PARTS
SET ON_HAND = ON_HAND + 100
WHERE PART_NO > 15000

X"7?Hj,<KFA5l? 1 ;CHNTKO" part_no , 15 000 r6(

k parts =NT,9YF^^l^9#

��/����


Hj,<O"h0=5lkH!Nh&JY,-K>CFBT5l^9#

FOR EACH ROW
FA5lkTNtH18st@1BT5l^9#

FOR EACH STATEMENT
Hj,<v]KP7FlY@1BT5l^9#

FA5lkT,uNlg (9JoA" WHERE 8a,TrBj7J+C?5w

Q_ UPDATE ^?O DELETE Nlg)" FOR EACH ROW Hj,<OBT

5l^;s#?@7"FOR EACH STATEMENT Hj,<OdOjlYBT5

l^9#

?H(P"FOR EACH ROW rHCF>HwtNW;r]}9k3H,G-^

9#
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CREATE TRIGGER NEW_HIRED
AFTER INSERT ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
UPDATE COMPANY_STATS SET NBEMP = NBEMP + 1

FOR EACH STATEMENT NY,-rHCF97rTCFb18kL,@il

^9#

CREATE TRIGGER NEW_HIRED
AFTER INSERT ON EMPLOYEE
REFERENCING NEW_TABLE AS NEWEMPS
FOR EACH STATEMENT MODE DB2SQL
UPDATE COMPANY_STATS
SET NBEMP = NBEMP + (SELECT COUNT(*) FROM NEWEMPS)

m: FOR EACH STATEMENT NY,-O" BEFORE Hj,<KO5]<H

5l^;s (XHj,<h0=~VYGb@)#

��/������

Hj,<h0=~V O"$DHj,<rh0=9k+rXj7^9#9Jo

A"=NHj,<v],BT5lk BEFORE (0) + AFTER (e) rXj7^

9#?H(P"!NHj,<Nh0=~VO employee GN INSERT `nNe

(AFTER) G9#

CREATE TRIGGER NEW_HIRE
AFTER INSERT ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
UPDATE COMPANY_STATS SET NBEMP = NBEMP + 1

h0=~V, BEFORE Nlg"Hj,<&"/7gsO"Hj,<v],B

T5lk0KFA5lkTN=l>lKP7Fh0=5l^9# BEFORE H

j,<O"FOR EACH ROW NY,-r}?J1lPJiJ$3HKmU7F

/@5$#

h0=~V, AFTER Nlg"Hj,<&"/7gsO"FA5lkTN=l

>lKP7F"^?O9F<HasHKP7F"Hj,<NY,-K>CFh

0=5l^9#3lOHj,<v],BT5l?e"^?Hj,<v]KhC

FFA5lkD=-,"k)s (2H)sN"/7gsb^`) 9YFrG<

?Y<9&^M<8c<,!:7?eG/-^9# AFTER Hj,<O"FOR

EACH ROW + FOR EACH STATEMENT NIAi+NY,-r}D3H,

G-^9#

Hj,<Nh0=~V,[JkH"Hj,<N\*b[Jj^9#,\*K"

BEFORE Hj,<OG<?Y<9I}79F`N)sU-5V79F`KP9

kH%G9#7?,CF"LoO!Nh&J\*GHQ7^9#
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v ~OG<?N!:rT&

v 77/^~5l?TKP7FMr+0*K8.9k

v j_2HN\*G>=+iNI_hjrT&

BEFORE Hj,<OHj,<v],G<?Y<9K,Q5lk0Kh0=5l

kNG"3lrHCFG<?Y<9r5iK$59k3HOG-^;s#=N

?a"BEFORE Hj,<rh0=7?eG]4-KX9k)sr!:9kH"

Hj,<v],=N)sKc?9kD=-,"j^9#

UK"AFTER Hj,<O"ClJv],/3k?SKG<?Y<9GBT5

lk"Wj1<7gs@}Nb8e<kH_J93H,G-^9# AFTER H

j,<O""Wj1<7gsNltH7FoKljNuVGG<?Y<9r2

H7^9# AFTER Hj,<O"Hj,< SQL `nKhjc?5lk3HN

"k]4-KX9k)s,!:5l?eGBT5lk3HKmU7F/@5

$#7?,CF"3NHj,<OgK"Wj1<7gsGbBTG-k`nr

T&?aKHQG-^9#J<Kcr(7^9#

v kLH7FG<?Y<9GN97`nr88k`nrT&

v G<?Y<9N0&G"YpN5]<HJIN"/7gsrT&#Hj,<

,m<kPC/5lkH"G<?Y<9N0&GTolk"/7gsOm<

kPC/5lJ$3HKmU7F/@5$#

BEFORE *hS AFTER Hj,<KO5^6^JCANbN,"k?a"=l

iNHj,<&"/7gsrjA9kKO5^6^J SQL `n,HQ5l^

9#?H(P"97`nO BEFORE Hj,<GOBTG-^;s#3lO"

Hj,<&"/7gsK*$F]4-KX9k)s,c?5lJ$H$&]Z

,J$?aG9# BEFORE *hS AFTER Hj,<GXjG-kl"N SQL

`nKD$FO" 522Z<8NXHj,<&"/7gsYGb@7^9#1M

K"BEFORE *hS AFTER Hj,<KO"5^6^JY,-,5]<H5l

F$^9#?H(P"FOR EACH STATEMENT O BEFORE Hj,<GOB

TG-^;s#3lO"Hj,<&"/7gsKhk)sNc?,J/"=l

f(K=N`n,g9K:T9kH$&3H,J$H]ZG-J$?aG9#

����

FOR EACH ROW Hj,<rBT9k]K"FA5lkl"NTbNTNsN

MG"Hj,<G=_BT5lF$kMr2H9k,W,"j^9#G<?Y

<9bN= (gj=r^`) Nsr2H9kKO"5,N SELECT 9F<Ha

sHrHQG-k3HKmU7F/@5$# FOR EACH ROW Hj,<O=

_BTfNTNsr" CREATE TRIGGER 9F<HasHN REFERENCING
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8aGXjG-k 2 DNQLQtrHCF2H7^9#QLQtKO"jX>

HHbK OLD *hS NEW H7FXj5lk 2 o`,"j^9#3N,`

KO!Nh&JU#,"j^9#

OLD jX>

TN5NuV (D^jHj,<&"/7gs,G<?Y<9K,Q5l

k0NuV) r}89kjX>rXj7^9#

NEW jX>

Hj,<&"/7gs,G<?Y<9K,Q5lk]K"G<?Y<9

NTr979k?aKHQ5lk (^?OHQ5l?) Mr}89kj

X>rXj7^9#

!NcrM(F/@5$#

CREATE TRIGGER REORDER
AFTER UPDATE OF ON_HAND, MAX_STOCKED ON PARTS
REFERENCING NEW AS N_ROW
FOR EACH ROW MODE DB2SQL
WHEN (N_ROW.ON_HAND < 0.10 * N_ROW.MAX_STOCKED
AND N_ROW.ORDER_PENDING = 'N')
BEGIN ATOMIC

VALUES(ISSUE_SHIP_REQUEST(N_ROW.MAX_STOCKED -
N_ROW.ON_HAND,
N_ROW.PARTNO));

UPDATE PARTS SET PARTS.ORDER_PENDING = 'Y'
WHERE PARTS.PARTNO = N_ROW.PARTNO;

END

eGb@7?QLQtN OLD *hS NEW NjAKhj"9YFNQLQt

,9YFNHj,<KP7FjAG-ko1GOJ$3H,,+j^9#QL

QtO"!Nh&JHj,<v]No`KpE$FjA9k3H,G-^9#

UPDATE
UPDATE Hj,<O"OLD H NEW N>}NQLQtr2HG-^

9#

INSERT
INSERT Hj,<O"NEW QLQtN_r2HG-^9#3lO

INSERT `nNh0=N0K"FA5lkT,G<?Y<9K8_7J

$?aG9#9JoA"Hj,<&"/7gs,G<?Y<9K,Q5

lk0NE$MrjA9kTN5NuV,"j^;s#

DELETE
DELETE Hj,<O OLD QLQtN_r2HG-^9#3lO"o

|`nGXj5l?77$M,J$?aG9#
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m: QLQtO FOR EACH ROW Hj,<KP7FN_XjG-^9# FOR

EACH STATEMENT Hj,<GOQLQtr2H7Fb"FA5lkTN

&AQLQt,2HfNTrXj9k3HOG-^;s#

���

FOR EACH ROW H FOR EACH STATEMENT N>}NHj,<GO"FA

5lkTN4;CHr2H7J1lPJiJ$3H,"j^9#3lO?H(

P"Hj,<\N,FA5lkTN;CHr6(?8sr,Q9k,W,"k

lgKvFO^j^9 (?H(PsNMN MAX"MIN"^?O AVG)#Hj

,<O"FA5lkTN;CHr CREATE TRIGGER 9F<HasHN

REFERENCING 8aGXjG-k 2 DNQ9=rHCF2H7^9#Q9=

KO"QLQtNh&K OLD_TABLE *hS NEW_TABLE H7F=> HH

bKXj5lk 2 o`,"j^9#3N 2 o`NQ9=NU#O!NH*j

G9#

OLD_TABLE =>

FA5lkTN;CHN5NuV (Hj,< SQL `n,G<?Y<9

K,Q5lk0NuV) r}89k=N>0rXj7^9#

NEW_TABLE =>

Hj,<&"/7gs,G<?Y<9K,Q5lk]K"G<?Y<9

NTr979k?aKHQ5lkMr}89k=N>0rXj7^9#

J<Kcr(7^9#

CREATE TRIGGER REORDER
AFTER UPDATE OF ON_HAND, MAX_STOCKED ON PARTS
REFERENCING NEW_TABLE AS N_TABLE
NEW AS N_ROW
FOR EACH ROW MODE DB2SQL
WHEN ((SELECT AVG (ON_HAND) FROM N_TABLE) > 35)
BEGIN ATOMIC

VALUES(INFORM_SUPERVISOR(N_ROW.PARTNO,
N_ROW.MAX_STOCKED,
N_ROW.ON_HAND));

END

NEW_TABLE O"FOR EACH ROW Hj,<K*$Fb"975l?TN4

;CHroK}D3HKmU7F/@5$#Hj,<O=l,jA5lk=e

GBT5lkH" NEW_TABLE KO=NHj,<rh0=7?9F<Has

H+iQ95l?T,~j^9#?@7"Hj,<bN9F<HasHKhC

FQ95l?TO~j^;s#3lOHj,<Nh0=r,%5;k?aG

9#
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Q9=OI_hjlQG9#Q9=O"Hj,<v]KP7FjAG-kQL

QtNo`rjA9kNH18"!Nh&J,'GjAG-^9#

UPDATE
UPDATE Hj,<O" OLD_TABLE H NEW_TABLE N>}NQ9=r2

HG-^9#

INSERT
INSERT Hj,<O"NEW_TABLE Q9=N_r2HG-^9#3lO"

INSERT `nNh0=N0K"FA5lkT,G<?Y<9K8_7J

$?aG9#9JoA"Hj,<&"/7gs,G<?Y<9K,Q5

lk0NE$MrjA7F$kTN5NuV ,"j^;s#

DELETE
DELETE Hj,<O"OLD Q9=N_r2HG-^9#3lO"o|

`nGXj5l?77$M,J$?aG9#

m: Q9=, AFTER Hj,<N FOR EACH ROW H FOR EACH

STATEMENT N>}NY,-KP7FXjG-k3HONCF*/,W,

"j^9#

OLD_TABLE H NEW_TABLE N=> NzOOOOHj,<\NG9#3NzOO

ON=> O"9-<^bK"k1lNs$~=> r}D>N9YFN=K%

h7^9#7?,CF"?H(P OLD_TABLE d NEW_TABLE N=> , X Nl

g" SELECT 9F<HasHN FROM 8aG X (9JoAs$~N X) r

2H9k3HG"Hj,<n.TN9-<^bK X H$&>N=,"C?H

7FbQ9=roK2H7^9#3Nlg"f<6<O9-<^bN= X r

2H9k?aK04$~>rHoJ1lPJj^;s#

��/��
����

Hj,<rh0=9kH"=lKX"9kHj,<&"/7gs,BT5l^

9#9YFNHj,<KO"!Nh&J 2 DN=.WGrg9K}DHj,

<&"/7gs, 1 D@1"j^9#

v *W7gsNHj,<&"/7gsro ^?O WHEN 8a

v l"NHj,< SQL 9F<HasH

Hj,<&"/7gsroO"Hj,<&"/7gs,BTfNTd9F<H

asHKP7FHj,<&9F<HasHN;CH,BT5lk+I&+rj

A7^9#Hj,<&9F<HasHN;CHO"Hj,<v],/87?k

LH7FHj,<KhjG<?Y<9GBT5lkl"N"/7gsrjA7

^9#
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?H(PJ<NHj,<&"/7gsO" on_hand sNM, max_stocked s

NMN 10 Q<;sHhj.5$TKP7FN_"Hj,< SQL 9F<Ha

sHN;CH,h0=5lk3HrXj7^9#3Nlg"Hj,< SQL 9

F<HasHN;CH, issue_ship_request XtrFSP7^9#

CREATE TRIGGER REORDER
AFTER UPDATE OF ON_HAND, MAX_STOCKED ON PARTS
REFERENCING NEW AS N_ROW
FOR EACH ROW MODE DB2SQL
WHEN (N_ROW.ON_HAND < 0.10 * N_ROW.MAX_STOCKED)
BEGIN ATOMIC

VALUES(ISSUE_SHIP_REQUEST(N_ROW.MAX_STOCKED -
N_ROW.ON_HAND,
N_ROW.PARTNO));

END

��/��
������

522Z<8NXHj,<&"/7gsYGb@7?h&K"Hj,<&"/7g

sro O"5wrorXj9kHj,<&"/7gsN$UXjN8aG9#

Hj,<&"/7gsbG SQL 9F<HasHrBT9k?aKO"5wr

oO? H>A5lJ1lPJj^;s# WHEN 8arJ,9kH"Hj,

<&"/7gsbN SQL 9F<HasHOoKBT5l^9#

Hj,<&"/7gsroO"FOR EACH ROW Hj,<NlgKO=l>l

NTKP7FlY>A5l" FOR EACH STATEMENT Hj,<NlgKO

9F<HasHKP7FlY>A5l^9#

5iK WHEN 8aO"Hj,<KeoCFh0=5lk"/7gsr57/

409k?aKHQG-kh&K)f5l^9#?H(P3N8aO"~CF

/kM,"kljNOONb&+0&KJklg@1Hj,<&"/7gs,

h0=5lkH$&"G<?>0N,'r/49kNKr)A^9#

��/� SQL 	!��"��

Hj,< SQL 9F<HasHN;CHO"Hj,<Nh0=KhjTolk

B]N "/7gsrBT7^9#0Kb@7?h&K"9YFN SQL `n,

9YFNHj,<K-zHJko1GO"j^;s#Hj,<h0=~V,

BEFORE + AFTER +Khj"[Jko`N`n,Hj,< SQL 9F<Ha

sHK,Q5l^9#

Hj,< SQL 9F<HasHNj9Hd" BEFORE *hS AFTER Hj,

<N\YKD$FO" SQL rbq r2H7F/@5$#

[HsINlg"Hj,< SQL 9F<HasH,iNaj3<Ira9H"

Hj,< SQL 9F<HasHOHj,<*hS2Hr)s9k9YFN"/
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7gsHHbKm<kPC/5l"=NkL(i< SQLCODE -723

(SQLSTATE 09000) ,a5l^9#=N:T7?Hj,< SQL 9F<Has

H+iO"Hj,<> SQLCODE"SQLSTATE"*hSH</sNgt,,a

5l^9#Hj,<NBTfK/87"nH1L4Nr]j^?Om<kPC

/9k(i<roO" SQLCODE -723 (SQLSTATE 09000) GOa5l^;

s#

SQL ��/��	!��"������

f<6<jAXt (UDF) r^`XtO"Hj,< SQL 9F<HasHbGF

SP5l^9#!NcrM(^9#

CREATE TRIGGER REORDER
AFTER UPDATE OF ON_HAND, MAX_STOCKED ON PARTS
REFERENCING NEW AS N_ROW
FOR EACH ROW MODE DB2SQL
WHEN (N_ROW.ON_HAND < 0.10 * N_ROW.MAX_STOCKED)
BEGIN ATOMIC

VALUES (ISSUE_SHIP_REQUEST (N_ROW.MAX_STOCKED - N_ROW.ON_HAND,
N_ROW.PARTNO));

END

Hj,< SQL 9F<HasH,s$~NXt>r}DXtFSP7r^`l

g"=NXtFSP7OHj,<n.~NXtQ9KpE$FQ95l^9#

XtNQ9KX9k\YKD$FO" SQL rbq r2H7F/@5$#

UDF O"C ^?O C++ Wm0i_s0@lGjA5l^9# UDF O@}U

m<N)f"(i<h}Hs|"79F`*hSi$Vij<XtXN"/;

9rD=K7^9# (UDF KD$FO"417Z<8NXh15O f<6<jAX

t (UDF) Ha=CINn.YGb@7F$^9#) 3N!=rH&H"Hj,

<&"/7gsOHj,<,h0=5l?]K SQL J0N?$WN`nrB

T9k3H,G-^9#?H(P3Nh&J UDF O"ERa<kNaC;<

8rw.7"=lKhjYp!=H7FnQ9k3H,G-^9#aC;<8

JIN0t"/7gsO3_CH)f<KOJ/">NHj,<&"/7gs

N.]KX8J/BT5l^9#

^?XtO(i<,/87?kL"Hj,< SQL 9F<HasH,:T7?

3Hr(9 SQLSTATE ra93H,"j^9#3lO"f<6<jAN)s

rBT9k 1 DN}!G9# (SIGNAL SQLSTATE 9F<HasHrHQ9

k}!b"j^9#) #(Jf<6<jAN)sr!:9kjJH7FHj,

<rHQ9k?aK" RAISE_ERROR H_~_XtrHj,< SQL 9F<Ha

sHGHQ9k3H,G-^9#3NXtO"f<6<jAN SQLSTATE

(SQLCODE -438) r"Wj1<7gsKa93H,G-^9#3NXtNFS

P7HHQKX9k\YO" SQL rbq r2H7F/@5$#
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?H(P"EMPLOYEE =N HIREDATE sKX"9k!Nh&J,'rM(

F/@5$#3NlgN HIREDATE O">Hw,nHrOak|UG9#

v HIREDATE O"^~|+=lJ_N|UGJ1lPJiJ$#

v HIREDATE O"^~|+i 1 /JePa7?|UHJk3HO"j@J

$#

v HIREDATE ,^~|+i 6 A 12 +nPa7F$klgO" send_note r

FSP9 UDF rHCFI}TKNi;k#

J<NHj,<O"3Nh&J,'r9YF INSERT Gh}7^9#

CREATE TRIGGER CHECK_HIREDATE
NO CASCADE BEFORE INSERT ON EMPLOYEE
REFERENCING NEW AS NEW_EMP
FOR EACH ROW MODE DB2SQL
BEGIN ATOMIC
VALUES CASE

WHEN NEW_EMP.HIREDATE < CURRENT DATE
THEN RAISE_ERROR('85001', 'HIREDATE has passed')

WHEN NEW_EMP.HIREDATE - CURRENT DATE > 10000.
THEN RAISE_ERROR('85002', 'HIREDATE too far out')

WHEN NEW_EMP.HIREDATE - CURRENT DATE > 600.
THEN SEND_MOTE('persmgr',NEW_EMP.EMPNO,'late.txt')

END;
END

��/��3	�+

Hj,< SQL 9F<HasHrBT9kH"LN"^?O18v]NHj,

<,/87"g9K>NHj,< (^?O18Hj,<N 2 V\N$s9?s

9) rh05;k3H,"j^9#7?,CF""kHj,<rh0=9kH

>N#tNHj,<Nh0=r+91<I9k3H,G-^9#

5]<H5lF$kHj,<&+91<INBT~N<YlYkO 16 G9#

lYk 17 NHj,<,h0=5lkH SQLCODE -724 (SQLSTATE 54038)

,a5l"Hj,<&9F<HasHOm<kPC/5l^9#

�������

eGb@7?h&K"Hj,<v]O2H)s,6xGQ95lk3H,"j

^9#?H(P"DEPT H EMP H$& 2 DN=,"kH9lP" DEPT r

o|*hS979kH2H]4)sKhj EMP bAB7Fo|*hS975

l" EMP GjA5l?o|*hS97Hj,<O"DEPT GjA5l?2H

)sNkLH7Fh0=5l^9# EMP GNHj,<O=Nh0=~VK7
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?,CF" EMP bNTNo| (ON DELETE CASCADE Nlg) ^?O97

(ON DELETE SET NULL Nlg) N0 (BEFORE) +e (AFTER) KBT5l

^9#

����/��	
��

CREATE TRIGGER 9F<HasHrHCFHj,<rjA9kH"3Nn.

~VOG<?Y<9bK?$`&9?sWNA0GP?5l^9#3N?$

`&9?sWNMO"1~KBT9Y-Hj,<,#t8_7?]K"Hj,

<Nh0=rgxU19k?aKz-3-HQ5l^9#?H(P?$`&9

?sWO"1lP]=K18v]H18h0=~Vr}DHj,<,#t8_

9klgKHQ5l^9#^?"Hj,<v]*hS=N`nKhj>\*^

?OV\*K (>N2H)sKhjF"*K) 88?2Hr)s9khVKh

jh0=5l?" 1 D^?O#tN AFTER Hj,<,8_9klgKbH

Q5l^9#!N 2 DNHj,<rM(F/@5$#

CREATE TRIGGER NEW_HIRED
AFTER INSERT ON EMPLOYEE
FOR EACH ROW MODE DB2SQL
BEGIN ATOMIC

UPDATE COMPANY_STATS
SET NBEMP = NBEMP + 1;

END;

CREATE TRIGGER NEW_HIRED_DEPT
AFTER INSERT ON EMPLOYEE
REFERENCING NEW AS EMP
FOR EACH ROW MODE DB2SQL

BEGIN ATOMIC
UPDATE DEPTS
SET NBEMP = NBEMP + 1
WHERE DEPT_ID = EMP.DEPT_ID;

END;

e-NHj,<O"employee =G INSERT `nrBT9kHh0=5l^

9#3Nlg"Hj,<n.N?$`&9?sWO"eN 2 DNHj,<N&

AIAi,GiKh0=5lk+rjA7^9#

Hj,<Nh0=O"?$`&9?sWMN:gGh}5l^9#7?,C

F"G<?Y<9K77/IC5l?Hj,<O"v0KjA5lF$k>N

9YFNHj,<NeGBT5l^9#

lHj,<O7,Hj,<N0Kh0=5l"7,Hj,<,G<?Y<9K

FArZ\9Q9KP7F},NC;H7FHQG-kh&K7^9#?H(

P"Hj,< T1 NHj,< SQL 9F<HasH,77$Tr= T K^~

9kH" T1 NeKBT5lkHj,< T2 NHj,< SQL 9F<HasH
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rHCF"CjNMr}D T NfNTr979k3H,G-^9#n.~N

:gGHj,<rh0=9k3HKhj"7,Hj,<N"/7gs,lHj

,<9YFNh-=NkLr?G9kG<?Y<9GBT5lkH]ZG-^

9#

��/�����UDT�UDF�
�� LOB ����

J<N`GO"Hj,<*hS)srxQ7F UDT"UDF"*hS LOB rH

Q9k"Wj1<7gs=$rbGk=9k}!KD$Fb@7^9#Hj,

<rH&H"!N3H,T(^9#

v =Nh&J=$+ipsrjP7"=Npsr (=$bK#9eojK) =

NsK@NK]}9k

v =Nh&J=$r"Wj1<7gsNhGI}9k]4N,'rjA9k

v =$bNCjNMru1FT&,WN"kEWJ"/7gsr(9


	���

ELECTRONIC_MAIL =Ns MESSAGE bK"04JERa<kr]I9k"

Wj1<7gsrn.G-^9#ERa<kr`n9kKO" SQL 9F<H

asHbG=Nps,,WH5lk?SK UDF rHCFaC;<8s+ip

srjP7^9#

HqO"psr 1 sjP7F=lr=NsH7F@NK]I9k3HO7J$

3HKmU7F/@5$#3l,TolkH"UDF ,+jV7FSP5lk3

H,J$@1GJ/"jP7?psKwzrjAG-k?a"HqNQU)<

^s9O~e7^9#

Hj,<rH&H"77$ERa<k,G<?Y<9K]I5lk?SK3N

psrjP9k3H,G-^9#3lrT&KO"ELECTRONIC_MAIL =K

77$srIC7F BEFORE Hj,<rjA7":v9kpsr!Nh&K

jP7F/@5$#

ALTER TABLE ELECTRONIC_MAIL
ADD COLUMN SENDER VARCHAR (200)
ADD COLUMN RECEIVER VARCHAR (200)
ADD COLUMN SENT_ON DATE
ADD COLUMN SUBJECT VARCHAR (200)

CREATE TRIGGER EXTRACT_INFO
NO CASCADE BEFORE INSERT ON ELECTRONIC_MAIL
REFERENCING NEW AS N
FOR EACH ROW MODE DB2SQL
BEGIN ATOMIC

SET N.SENDER = SENDER(N.MESSAGE);
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SET N.RECEIVER = RECEIVER(N.MESSAGE);
SET N.SENT_ON = SENDING_DATE(N.MESSAGE);
SET N.SUBJECT = SUBJECT(N.MESSAGE);

END

3Nh&K7F"77$ERa<k,aC;<8sK^~5lkHoK"=N

9PM"8h"w.|"*hSgj,aC;<8+ijP5l"L9NsK]

I5l^9#

��
�������

w.7?kL$w.@C?a<kHaCF-?a<k (*=i/ERa<kN

"Il9,mCF$??a) ,"ERa<kN=K]I5lJ$h&K7?$

H>j7^9#

=Nh&K9kKO"CjN SQL INSERT 9F<HasHrBT7J$h&

K9k,W,"j^9#=lKO!N 2 H*jN}!,"j^9#

v ERa<kNP],$w.@C?a<k NH-O,:(i<HJk

BEFORE Hj,<rjA9k#

CREATE TRIGGER BLOCK_INSERT
NO CASCADE BEFORE INSERT ON ELECTRONIC_MAIL
REFERENCING NEW AS N
FOR EACH ROW MODE DB2SQL
WHEN (SUBJECT(N.MESSAGE) = 'undelivered mail')
BEGIN ATOMIC

SIGNAL SQLSTATE '85101' ('Attempt to insert undelivered mail');
END

v 77$sP]NMr$w.@C?a<k H[JkbNK9k!:N)srj

A9k#

ALTER TABLE ELECTRONIC_MAIL
ADD CONSTRAINT NO_UNDELIVERED
CHECK (SUBJECT <> 'undelivered mail')

)sNk@eNCANx@N?a")sOLoHj,<NeojKjA5l^

9#

�
�����

\RNlpr7&ERa<kO"^<1F#s0I}TN Mr. Nelson K+<

\s&3T< (CC) Nj9HGsP7J1lPJiJ$H$&}K,qRK"

kH7^9#3lO,'G"k?a")sH7F@-9k[&,h$+b7l

^;s (3NlgO"3lrA'C/9k CC_LIST UDF N8_,0sKJ

k)#J<Nh&J}!,"j^9#
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ALTER TABLE ELECTRONIC_MAIL ADD
CHECK (SUBJECT <> 'Customer complaint' OR

CONTAINS (CC_LIST(MESSAGE), 'nelson@vnet.ibm.com') = 1)

?@73N)sKhj"^<1F#s0I}TK CC j9HGsP7J$\R

Nlpr7&ERa<kO^~G-J/Jj^9#3N3HO"3NqRNH

3,'N\*GOJ$3HO@i+G9#=N\*HO"^<1F#s0I}

TKO#L5lF$J$\RNlpr7&ERa<kr^<1F#s0I}T

K>w9k3HG9#3Nh&JH3,'O"k@eN)sKhj=93HN

G-J$"/7gsrT&3HrWa9kNG"Hj,<rHCFN_=93

H,G-^9#Hj,<O"E_MAIL ?$WNQia<?<H8z9Hjs0

r}D SEND_NOTE Xt,"kH>j7^9#

CREATE TRIGGER INFORM_MANAGER
AFTER INSERT ON ELECTRONIC_MAIL
REFERENCING NEW AS N
FOR EACH ROW MODE DB2SQL
WHEN (N.SUBJECT = 'Customer complaint' AND

CONTAINS (CC_LIST(MESSAGE), 'nelson@vnet.ibm.com') = 0)
BEGIN ATOMIC

VALUES(SEND_NOTE(N.MESSAGE, 'nelson@vnet.ibm.com'));
END


�������

mI}T,"72 ~VJbKL9N=K 3 DJeNlprwCF-?\RN>

0r]}7?$H7^9#^?"\R>,3N=K#ts^~5l?i,:m

I}TKNi;kh&K7?$H>j7^9#

3Nh&J"/7gsrjA9kKO"!Nh&KjA7^9#

v UNHAPPY_CUSTOMERS =:

CREATE TABLE UNHAPPY_CUSTOMERS (
NAME VARCHAR (30),
EMAIL_ADDRESS VARCHAR (200),
INSERTION_DATE DATE)

v 3 |JbK 3 DJeNaC;<8ru.7?lgK"

UNHAPPY_CUSTOMERS bKTr+0*K^~9kHj,< (NAME sH

E_MAIL_ADDRESS sr^` CUSTOMERS =,"k3Hr0sH9k)#

CREATE TRIGGER STORE_UNHAPPY_CUST
AFTER INSERT ON ELECTRONIC_MAIL
REFERENCING NEW AS N
FOR EACH ROW MODE DB2SQL
WHEN (3 <= (SELECT COUNT(*)

FROM ELECTRONIC_MAIL
WHERE SENDER = N.SENDER

AND SENDING_DATE(MESSAGE) > CURRENT DATE - 3 DAYS)
)
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BEGIN ATOMIC
INSERT INTO UNHAPPY_CUSTOMERS
VALUES ((SELECT NAME
FROM CUSTOMERS
WHERE E_MAIL_ADDRESS = N.SENDER), N.SENDER, CURRENT DATE);

END

v 18\R,#ts UNHAPPY_CUSTOMERS K^~5l?lgKmI}TK

LNrwkHj,< (2 8zN9Hjs0r~OH9k SEND_NOTE Xt

,"k3Hr0sH9k)#

CREATE TRIGGER INFORM_GEN_MGR
AFTER INSERT ON UNHAPPY_CUSTOMERS
REFERENCING NEW AS N
FOR EACH ROW MODE DB2SQL
WHEN (1 <(SELECT COUNT(*)

FROM UNHAPPY_CUSTOMERS
WHERE EMAIL_ADDRESS = N.EMAIL_ADDRESS)

)
BEGIN ATOMIC

VALUES(SEND_NOTE('Check customer:' CONCAT N.NAME,
'bigboss@vnet.ibm.com'));

END
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Fql5]<HKX9kM8 . . . . . . 533
HggxN5b . . . . . . . . . 534
Hggx . . . . . . . . . . . 534
HggxN,`gx: EBCDIC *hS
ASCII Nc . . . . . . . . . . 537
HggxNXj . . . . . . . . 538

3<I&Z<8MN3P . . . . . . 540
"Wj1<7gs&Wm0i`fNm1<

kN3P . . . . . . . . . . . . 540
DB2 Khkm1<kN3P}! . . . 541

Fql5]<H&"Wj1<7gsN+/ 541
SQL 9F<HasHN3<G#s0 542
jb<H&9H"<I&Wm7<8c

<H UDF N3<G#s0 . . . . . 544
.g3<I&Z<8D-GNQC1<

8>NM8v` . . . . . . . . 544
Wj3sQ$k*hSP$sI . . . 545
"Wj1<7gsNBT . . . . . 545
GeNmU@ . . . . . . . . . 545
[Jk3<I&Z<8VGNQ9 . . 546

DBCS 8z;CH . . . . . . . . . 550
H% UNIX 3<I (EUC) 8z;CH 551
DBCS D-GN CLI/ODBC/JDBC/SQLJ W
m0i`NBT . . . . . . . . . 552
|\l*hSfql (KNz) EUC *h
S UCS-2 3<I&;CHKX9kM8v

` . . . . . . . . . . . . . . 553
EUC *hS 2 P$H,._9k/i

$"sH*hSG<?Y<9KX9k

M8v` . . . . . . . . . . . 555
fql (KNz) Nf<6<KX9kM

8v` . . . . . . . . . . . 556
|\l^?Ofql (KNz) EUC "
Wj1<7gsN+/ . . . . . . 557

.g3<I&;CHD-K*1k+/ 559
Unicode (UCS-2) G<?Y<9K\3

5lk"Wj1<7gs . . . . . 568
#t5$H97KX9kM8v` . . . . 569
jb<HnH1L . . . . . . . . . 569
#t5$H97 . . . . . . . . . 570

#t5$H97r$DHQ9k+ . . 571
#t5$H97"Wj1<7gsN

SQL N3<G#s0 . . . . . . . 571
#t5$H97"Wj1<7gsNW

j3sQ$k . . . . . . . . . 574
#t5$H97"Wj1<7gsN=

.Qia<?<NXj . . . . . . 575
#t5$H97KX9k)B . . . . 577

[9H^?O AS/400 5<P<XN"/;9 578
^kA9lCING<?Y<9N"/;9 579
^kA9lCINHQK]7FNd)v` 580
3<I&Z<8*hSqL3<Irh}9

k^kA9lCI UNIX "Wj1<7g

s . . . . . . . . . . . . . . 581
#tN9lCINHQK]7FxsG$k

nH7j . . . . . . . . . . . . 581
#tN8.,GCImC/9kNrr

1k}! . . . . . . . . . . . 582
BTHis6/7gs . . . . . . . . 583

BTHis6/7gsrHQ9k]K$r

U1kY-nH7j . . . . . . . . 584
BTHis6/7gsNGCImC/

Nsr . . . . . . . . . . . 585
X/Open XA $s?<U'<9&Wm0i_

s0KX9kM8v` . . . . . . . . 586
"Wj1<7gs"8 . . . . . . . 590

MCHo</rL8?gLG<?Nh} . . 590

�
��&��������

3NaGO""Wj1<7gsGM89Y-Fql5]<H (NLS) Khkdj

rb@7^9#gJHTC/rJ<K(7^9#

v Hggx

v [Jk3<I&Z<8VGNQ9
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v 3<I&Z<8MN3P

v "Wj1<7gs&Wm0i`fNm1<kN3P

v Fql5]<H&"Wj1<7gsN+/

��	
���

��	


G<?Y<9&^M<8c<O"Hggx KhCF8zG<?rfS7^9#

HggxHO"lHN8zN&AIAirg-/^?O.5/""k$Oy7

/=G9k+NgxU1G9#

m: FOR BIT DATA 0-*hS BLOB G<?GjA7?8z9Hjs0&G

<?O" 2 J,`gxK>CF,`5l^9#

?H(P"HggxOCjN8zN.8zHg8zr1yK=G9k?aKH

Q5l^9#

G<?Y<9&^M<8c<Khj"G-NHggxr}DG<?Y<9Nn

.,D=HJj^9#J_NaGO"G<?Y<9GHQ9kCjNHggx

NhjHB]NHQKr)Dpsr(7^9#

G<?Y<9N 1 P$H8zO=l>l"btGO 0A255 (16 Jt=-G

X'00'AX'FF') NG-NVfG=5l^9#3NVfr"8zN3<I&]$s

H H$$^9#RH+?^jN8zKdjvFil?tzr3<I&Z<8

HFS^9#HggxO",`eNgxsNfGF8zr[V7?$LVH3

<I&]$sHHNVN^CTs0G9#LVNtMO"HggxK*1k8

zNE_ HFPl^9#Gb1cJHggxGO"3<I&]$sHHE_H

,18G9# 3lOp\gx HFPl^9#

?H(P"8z B (X'42') H b (X'62') rcKHCFM(F_^7g&#Hgg

x=K>$"$:lb,`NE_, X'42' (B) G"klg"3liO1MKH

g5l^9# B N,`NE_, X'9E' G b N,`NE_, X'9D' NlgO"

b , B N0K,`5l^9#B]NE_OHQ9kHggx=KhCFh^

j"Hggx=O3<I&;CHHm1<kKhjh^j^9#Hggx=

O"3<I&]$sHrjA9k3<I&Z<8=HO[Jk3HKmU7F

/@5$#

!NcrM(F_F/@5$# ASCII 8z AAZ O X'41'AX'5A' G=5l^

9#Hggxr-R9klg"3li, (5X8J8z,VK~i:K) ,`

5lF"39kgxKJCF$lP" X'41'"X'42'"... X'59'"X'5A' H-RG

-^9#
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?EP$H8zN 16 JtMb^?E_H7FHQ5l^9#?H(P"

X'8260' H X'8261' O 2 P$H8z A H B N3<I&]$sHG9#3Nl

g"X'82'"X'60'"*hS X'61' KP9kHgNE_rHCF"3liN 2 D

N8zr3<I&]$sHK>CF,`7^9#

HggxK*1kE_O"G-G"k,WO"j^;s#?H(P""k8z

Ng8zN8zH.8zK18E_r?(k3H,G-^9#

HggxKhj9YFN 256 3<I&]$sHNE_rhakH"HggxN

Xj,FWKJj^9#F8zNE_O"=N8zN3<I&]$sHrHQ

7F=L9k3H,G-^9#G<?Y<9&^M<8c<NHggxNXj

KO"3N}!,Q$il^9# 256 P$HN9Hjs0G n V\NP$H

(0 +iO^k) KO"3<I&]$sH n NE_,U1il^9#

9YFNlgK" DB2 OG<?Y<9n.~KXj5l?Hg=rHQ7^

9#3<I&]$sH=K=lkgxG?EP$H8zr,`9klgO"G

<?Y<9Nn.~KHggxH7F IDENTITY rXj7J1lPJj^;

s#

m: GRAPHIC U#<kIN DBCS 8zKD$FO",`gxOoK

IDENTITY G9#

����: Hggx,Nj5lkH"2 DN8zNfSO3<I&]$sHM

r>\KfS9keojK"=NE_rfS9k3HKhCFBT5l^9#

G-GJ$E_,HQ5lkH"[Jk8z,188zH7FfS5lklg

,"j^9#3N?a"9Hjs0NfSKO!N 2 J,Nh},,WKJj

^9#

1. F9Hjs0N8zrE_KhjfS9k#

2. 9FCW 1 GNfSNkL"1yG"klgO"3<I&]$sHMKp

E-F9Hjs0N8zrfS9k#

HggxK 256 NG-NE_,^^lklgKO"GiN9FCWN_,BT

5l^9#Hggx,p\gxNlgO"2 V\N9FCWN_,BT5l^

9#$:lNlgbQU)<^s9,~e7^9#

8zfSN\YKD$FO" SQL rbq r2H7F/@5$

�� / ����	
����: g8z.8zK5X8J8zfSrBT9

k?aK" TRANSLATE XtrHQ7F"g8z.8zN._7?sG<?
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rg8zKQ97?eG"G<?r*r*hSfS9k3H,G-^9#?@

7"3NQ9OfSN\*GN_Tol^9#!NG<?rcKHCFM(F

_^7g&#

Abel
abels
ABEL
abel
ab
Ab

!N SELECT 9F<HasHrn.7?H7^9#

SELECT c1 FROM T1 WHERE TRANSLATE(c1) LIKE 'AB%'

9kH"J<ra7^9#

ab
Ab
abel
Abel
ABEL
abels

″v1″ Se<Nn.~K"J<N SELECT 9F<HasHbXj7"g8zG

Se<rfS7F"g8z.8z,._7?AG INSERT =rWa7^9#

CREATE VIEW v1 AS SELECT TRANSLATE(c1) FROM T1

G<?Y<9&lYkG" sqlecrea (G<?Y<9Nn. API) NltH7F

Hggxr_j9k3H,G-^9#3lKhj"″a″ r ″A″ hj0Kh}9

k+"″A″ r ″a″ NeKh}9k+"^?OIAib18E_Gh}9k+r

hj9k3H,G-^9#18E_r}?;kJiP"ORDER BY 8arH

Q7FHg^?O,`9kH-K"y7/h}5l^9# ″A″ H ″a″ O9Y
FN;s9Gy7$?a" ″A″ OoK ″a″ N0Kh}5l^9#,`9kH

-N#lNp`O 16 JMG9#

=N?a"!Nh&K~O9kH

SELECT c1 FROM T1 WHERE c1 LIKE 'ab%'

J<ra7^9#

ab
abel
abels

^?"!Nh&K~O9kH

SELECT c1 FROM T1 WHERE c1 LIKE 'A%'

536 "Wj1<7gs+/Njz-



J<ra7^9#

Abel
Ab
ABEL

!N9F<HasHO"

SELECT c1 FROM T1 ORDER BY c1

J<ra7^9#

ab
Ab
abel
Abel
ABEL
abels

7?,CF"sqlecrea @1GJ/"9+i<Xt TRANSLATE() rHQ9k

3HbG-^9#?@7"HggxrXjG-kNO"sqlecrea @1G"k3

HKmU7F/@5$#3^sITWm;C5< (CLP) +iHggxrXj9

k3HOG-^;s# TRANSLATE() XtKD$FO" SQL rbq r2H

7F/@5$# sqlecrea N\YKD$FO" I} API rbq r2H7F/

@5$#

!Nh&K UCASE XtrHQ9k3HbG-^9#?@7"3Nlg DB2

O*rKwzrHQ9kNGOJ/"=v:rBT9k3HKmU7F/@5

$#

SELECT * FROM EMP WHERE UCASE(JOB) = 'NURSE'

��	
���	
: EBCDIC 
�� ASCII ��

G<?Y<9bNG<?r,`9kgxO"=NG<?Y<9KjA7?Hg

gxKhCFh^j^9#?H(P"G<?Y<9 A O EBCDIC 3<I&Z

<8NJ,~NHggxrHQ7"G<?Y<9 B O ASCII 3<I&Z<8

NJ,~NHggxrHQ9kH>j7^9#3li 2 DNG<?Y<9N,

`gxKO"J<N 538Z<8N^19 G(9h&Jc$,"j^9#
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1MK"G<?Y<9GN8zfSO"=NG<?Y<9KjA7?Hggx

KhCFh^j^9#=lG"G<?Y<9 A , EBCDIC 3<I&Z<8N

J,~NHggxrHQ7"G<?Y<9 B O ASCII 3<I&Z<8NJ,

~NHggxrHQ9klg"=N 2 DNG<?Y<9K*1k8zfSNk

LO[Jj^9# ^20 G"=Nc$KD$F(7^9#

"gG<?Y<9rn.9klgKO"f<6<NHggx,G<?&=<9

GNHggxHlW9kh&Xj7F/@5$#3&9kH"Xe~lhP

7Y N!q,GgKJk?a"HqNQU)<^s9OD=JBj}g7^

9#e~lhP7N,OHHqQU)<^s9NX8KD$F\7/O" I}

Njz-: $sWjasF<7gs r2H7F/@5$#

��	
�
�

G<?Y<9NHggxO"G<?Y<9Nn.~KXj5l^9# $C?s

G<?Y<9rn.7F7^&H"HggxOQ9G-^;s#

CREATE DATABASE API O"G<?Y<9-RRVmC/ (SQLEDBDESC)

HFPlkG<?=$ru1~l^9#3N=$bGO"f<6<H+NHg

gxrjAG-^9#

SELECT.....
ORDER BY COL2

EBCDIC-Based Sort ASCII-Based Sort

COL2 COL2
---- ----
V1G 7AB
Y2W V1G
7AB Y2W

^ 19. EBCDIC Y<9NgxK*1k,`gxH ASCII Y<9NgxK*1k,`gxNjcc

SELECT.....
WHERE COL2 > 'TT3'

EBCDIC-Based Results ASCII-Based Results

COL2 COL2
---- ----
TW4 TW4
X72 X72
39G

^ 20. EBCDIC Y<9NgxK*1k8zfSH ASCII Y<9NgxK*1k8zfSNjcc
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G<?Y<9NHggxNXjO!Nh&KTCF/@5$#

v HQ7?$ SQLEDBDESC =$rO9+"^?O

v NULL ]$s?<rO9#*Zl<F#s0&79F` (=_NqL3<I

H3<I&Z<8KpE/) NHggx,HQ5l^9#3lO"

SQL_CS_SYSTEM (0) Hy7$ SQLDBCSS rXj9k3HH18G9#

SQLEDBDESC =$KO!NbN,^^lF$^9#

SQLDBCSS
G<?Y<9HggxN=<9r(9 4 P$HN0tG9#-zJM

OJ<NH*jG9#

SQL_CS_SYSTEM
*Zl<F#s0&79F` (=_NqL3<IH3<I&Z

<8KpE/) NHggx,HQ5l^9#

SQL_CS_USER
HggxO"SQLDBUDC U#<kINMKhCFXj5l^

9#

SQL_CS_NONE
HggxOp\gxG9#9Hjs0OGiNP$H+i"1

cJ3<I&]$sHfSKhj 1 P$H4HKfS5l^

9#

m: 3liNjtO"SQLENV $s/k<I&U!$kKjA5lF

$^9#

SQLDBUDC
256 P$HNU#<kIG9# n V\NP$HKO"G<?Y<9N

3<I&Z<8N n V\N8zN,`NE_,^^lF$^9#

SQLDBCSS , SQL_CS_USER H[Jklg"3NU#<kIO5k

5l^9#

��	
�����: J,~KHQ5lko</9F<7gsNHggxGO

J/" EBCDIC HggxrHQ7?G<?Y<9rn.7d9/9k?aN

$/D+N5sWk, ($s/k<I&U!$kH7F) s!5lF$^9#

3liN$s/k<I&U!$kGNHggxO" SQLEDBDESC =$N

SQLDBUDC U#<kIKXj9k3H,G-^9#3liNHggxO"L

NHggxN=$NbGkH7FbH&3H,G-^9#

Hggxr^`$s/k<I&U!$kKD$FN\7$b@O"!Nar2

H7F/@5$#
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v C/C++ Nlg"635Z<8NXC *hS C++ N$s/k<I&U!$kY

v COBOL Nlg"730Z<8NXCOBOL N$s/k<I&U!$kY

v FORTRAN Nlg"754Z<8NXFORTRAN N$s/k<I&U!$kY

��+�'������

"Wj1<7gsN3<I&Z<8 O"G<?Y<9\3~Nh0D-+i3

P5l^9# DB2CODEPAGE l89Hj<Qt,_j5lF$lP"=NM

,"Wj1<7gsN3<I&Z<8HJj^9#?@7"DB2 O*Zl<F

#s0&79F`+i,vJ3<I&Z<8Mrhj9k?a",:7bl8

9Hj<Qt DB2CODEPAGE r_j9k,WO"j^;s#

DB2CODEPAGE l89Hj<QtrmC?MK_j9kH"=,G-J$k

L,88klg,"j^9#

G<?Y<9N3<I&Z<8 O"G<?Y<9Nn.~KXj5lk (@(

*K^?OJ,~MKhj) M+ih@5l^9#J<O"5^6^J`nD

-K*$Fh0D- ,jailk}!rjA7?bNG9#

UNIX UNIX Y<9ND-Nlg"h0D-O@l"

hh*hS3<I&;CHKX9kpsr^`

m1<k_jMKhjhj5l^9#

OS/2 OS/2 Nlg"1 !*hS 2 !N3<I&Z<

8O CONFIG.SYS U!$kGXj5l^9#"

k;C7gsNfG3<I&Z<8r=(7?

j0*KQ99kKO" chcp 3^sIrHQ

G-^9#

Windows 32 SCH *Zl<F#s0&79F`

Windows 32 SCH *Zl<F#s0&79

F`Nlg"DB2CODEPAGE D-Qt,_j

5lF$J$lg"=N3<I&Z<8O"l

89Hj<bK"k ANSI 3<I&Z<8N

_jM+ih@5l^9#

3<I&Z<8MND-^CTs0N04Jj9HO" I}Njz- r2H

7F/@5$#


�����������%��������

m1<kN_jO"Windows H UNIX Y<9G=l>l[Jj^9# UNIX

Y<9N79F`GO 2 DNm1<k,"j^9#

v D-m1<kO"HQ7?$@l"L_-fJINXjrD=K9k#
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v Wm0i`&m1<kKO"BTfNWm0i`GHQ5lF$k@l"L

_-fJI,^^lF$k#

Windows GO"V3sHm<k QMkWNVOhN_jWGqL_j,G-

^9#?@7"UNIX Y<9N79F`Nh&JD-m1<kO"j^;s#

Wm0i`O"+O5lkHJ,~N C m1<krh@7^9# D-m1<

kN3T<Oh@7^;s# Wm0i`&m1<kr ″C″ J0N$:l+K

_j9kH" DB2 fKP<5k&G<?Y<9O=TNWm0i`&m1<

krHQ7F""Wj1<7gsD-N3<I&Z<8*hSFjHj<_j

rhj7^9#=&GJ$lgO"3liNMO*Zl<F#s0&79F`

D-+i@il^9# setlocale() O9lCI&;<UGOJ$?a"

setlocale() r"Wj1<7gsb+iP9H"Wm;94NK77$m1<

k,_j5lk3HKmU7F/@5$#

DB2 �����������

UNIX Y<9N79F`GO"DB2 GHQ5lkh0m1<kOm1<kN

LC_CTYPE t,KhCFhj5l^9#\YKD$FO"4HQN*Zl<F

#s0&79F`KP~9k NLS NqAr2H7F/@5$#

v Wm0i`&m1<kN LC_CTYPE NM, ″C″ H[Jklg" DB2 O=

NMrP~9k3<I&Z<8K^CTs09k3HKhCF""Wj1<

7gsN3<I&Z<8rhj7^9#

v LC_CTYPE , ″C″ H18MNlg (″C″ m1<k)"DB2 O"D-m1<k

K>$" setlocale() XtrHQ7FWm0i`&m1<kr_j7^9#

v LC_CTYPE , ″C″ NMN^^G"klg" DB2 OJ,~N_jH7FF

qQlD-H3<I&Z<8 819 (ISO 8859-1) r[j7^9#

v LC_CTYPE ,9GK ″C″ GOJ$lg"=N77$M,P~9k3<I&

Z<8N^CTs0KHQ5l^9#CjNWiCHU)<`NJ,~m1

<kKD$FO" I}Njz- r2H7F/@5$#CjNWiCHU)

<`K*1k"Wj1<7gsNn.KD$FNICpsO" "Wj1<7

gs=[Njz- r2H7F/@5$#

�
��&���
���������

E* SQL 9F<HasHfNjt8z9Hjs0O"P$sI~K"Wj1

<7gsN3<I&Z<8+iG<?Y<9N3<I&Z<8KQ95l"3

NG<?Y<9N3<I&Z<8N==A0GBT~KHQ5l^9# 3Nh

&JQ9,,ZGJ$lgK=lrr1kKO"9Hjs0jtNeojK[

9HQtrHQG-^9#
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Wm0i`KGj8z9Hjs0,^^lklg"183<I&Z<8rHQ

7F""Wj1<7gsrWj3sQ$k"P$sI"3sQ$k"*hSB

T9k3Hr//*+a7^9# Unicode G<?Y<9NlgKO"9Hjs

0jtNeojK[9HQtrHQ9k,W,"j^9# 3lO"P$sIJ

,HBTJ,N$:lK*$Fb"5<P<KhkG<?Q9,TolkD=

-,"k?aG9#Wm0i`NfGGj8z9Hjs0,HolF$klg

KO"3N@KmU9k,W,"j^9#3liNH_~_9Hjs0O"P

$sIBT~K"=NP$sI&U'<:G-zG"k3<I&Z<8KpE

$FQ95l^9# 7 SCH ASCII 8zO DB2 fKP<5k&G<?Y<

9N5]<H9k9YFN3<I&Z<8G&LJNG"djO/87^;

s#s ASCII 8zKD$FO"P$sIHBTK*$F"1lNQ9=,1

lN3<I&Z<8rQ$FHQ5lF$k+I&+N'7F/@5$#"W

j1<7gs,h03<I&Z<8rhj9k}!Nb@KD$FO" 540Z

<8NX3<I&Z<8MN3PYr2H7F/@5$#

"Wj1<7gs,h@9k0tG<?O""Wj1<7gsN3<I&Z<

8K8_9kH[j5l^9#3lKO"U!$kdf<6<~O+i@il

kG<?b^^l^9#"Wj1<7gsJ0N=<9+iNG<?,""W

j1<7gsH183<I&Z<8rHQ7F$k3HrN'7F/@5$#

C ^?O C++ N"Wj1<7gsG0iU#C/&G<?rHQ9k[9H

QtrHQ9klgO"ClJWj3sQ$i<""Wj1<7gs&QU)

<^s9""Wj1<7gs_WrM89k,W,"j^9#3liNM8v

`N\YKD$FO" 664Z<8NXC *hS C++ GN0iU#C/&[9

HQtNh}Yr2H7F/@5$#"Wj1<7gsG EUC 3<I&;C

Hrh}9klgO" 553Z<8NX|\l*hSfql (KNz) EUC *h

S UCS-2 3<I&;CHKX9kM8v`Yr2H7"=3K(5lF$k

XKrM87F/@5$#

SQL 	!��"���������

SQL 9F<HasHN3<G#s0O@lKM87F$^;s# SQL -<o

<IOg8z".8z"^?O=li,._7?AG~OG-^9,"$:l

b\qK(5lF$kH*jK~O7J1lPJj^;s# SQL 9F<Ha

sHK*1kG<?Y<9&*V8'/H>"[9HQt"*hSWm0i

`&iYkKO"3<I&Z<8Khj5]<H5lkH%8z;CHJ0N

8zO^ak3HOG-^;s#0z;CHN\YKD$FO" SQL rbq

r2H7F/@5$

5<P<OU!$k>rQ97^;s# U!$k>r3<G#s09kKO"

ASCII TQ;CHrHQ9k+"^?OU!$k&79F`K*}*K]I5

lk 16 JtMGQ9rXj7^9#
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#tP$HD-GO"TQ8z;CHK05J$ClJ8z, 4 D"j^9#

=liO!N 4 DG9#

v 2 P$HNQ<;sH8zH 2 P$HN<~-f8z#3N 2 DO LIKE

h}GHQ5l^9#LIKE N\YKD$FO" SQL rbq r2H7F/

@5$#

v 2 P$HNur8z#^A9Hjs0Kurrda~`?aKHQ7^9#

v 2 P$HNV98z#=<9&3<I&Z<8H?<2CH&3<I&Z<

8HNVKP~9k^CTs0,J$lgN8zQ9~KeXNV98zH

7FHQ5l^9#

J<N=O"e- 4 DN8zNF3<I&]$sHr3<I&Z<84HK(

7?bNG9#

= 19. Cl 2 P$H8zN3<I&]$sH

3<I&

Z<8

2 P$H
Q<;sH-f

2 P$H
<~-f

2 P$H
ur8z

2 P$H
V98z

932 X'8193' X'8151' X'8140' X'FCFC'

938 X'8193' X'8151' X'8140' X'FCFC'

942 X'8193' X'8151' X'8140' X'FCFC'

943 X'8193' X'8151' X'8140' X'FCFC'

948 X'8193' X'8151' X'8140' X'FCFC'

949 X'A3A5' X'A3DF' X'A1A1' X'AFFE'

950 X'A248' X'A1C4' X'A140' X'C8FE'

954 X'A1F3' X'A1B2' X'A1A1' X'F4FE'

964 X'A2E8' X'A2A5' X'A1A1' X'FDFE'

970 X'A3A5' X'A3DF' X'A1A1' X'AFFE'

1381 X'A3A5' X'A3DF' X'A1A1' X'FEFE'

1383 X'A3A5' X'A3DF' X'A1A1' X'A1A1'

13488 X'FF05' X'FF3F' X'3000' X'FFFD'

UCS-2 ��������: UCS-2 G<?Y<9GO"GRAPHIC 9Z<9,

X'0020' G"j" CCSID 13488 KHolk X2 P$H&9Z<9Y N

X'3000' HO[JCF$^9# EUC G<?Y<9+iNG<?H UCS-2 G<

?Y<9+iNG<?rfS9k~O"3Nc$rM8K~lk,W,"j^

9# UCS-2 G<?Y<9GO" Unicode =(N ASCII Q<;sH-fH 1

DN ASCII <~-frHCFQ?<sHgrT$^9# DBCS Q<;sH-

fH DBCS <~-fO"UCS-2 G<?Y<9GOCLJU#,"j^;s#
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DBCS V98z,HQ5lkNO"EUC Ns SBCS 8zrV-9(k,W,

"klgG9# 3 J$7 4 P$HNV98zH$&50O"j^;s#

�9���	�
�+�������� UDF �������

jb<HKBT5lk9H"<I&Wm7<8c<r3<G#s09klg

O"!NM8,,WG9#

v 9H"<I&Wm7<8c<NG<?,"G<?Y<9N3<I&Z<8K

J/FOJiJ$#

v SQLDA rHQ7F"8zG<?&?$WG9H"<I&Wm7<8c<H

djhj5lkG<?O"B]K8zG<?r^sG$J1lPJiJ$#

/i$"sH&"Wj1<7gsN3<I&Z<8,G<?Y<9N3<

I&Z<8H[JklgO"tMG<?HG<?=$rO7FOJj^;

s#3lO"5<P<, SQLDA bN9YFN8zG<?rQ99k?aG

9#3Nh&JQ9rr1kKO"G<?r BLOB NG<?&?$WrH

Q7F 2 J9Hjs0A0GjA9k+"^?O8zG<?r FOR BIT

DATA H7FjA7FG<?rO7^9#

J,~_jGO"DB2 DARI 9H"<I&Wm7<8c<H UDF rFSP9

H"=liOJ,~NFqlD-GBT7^9#3lO"G<?Y<9NFq

lD-HlW7J$lg,"j^9#=NkL"C wchar_t ^A[9HQtd

XtJI"q^?O3<I&Z<8KC-N`nrHQ9kH"|TI*jK

n07J$3H,"j^9#9H"<I&Wm7<8c<^?O UDF NFS

P7~KO",:,ZJD- (,Q5lklg) ,i|=5lkh&K9k,

W,"j^9#

	���+�'������2*��������

QC1<8>O"PRECOMPILE PROGRAM 3^sI^?O API NFSP7

~K=L5l^9#J,~_jGO"QC1<8>O"Wj1<7gs&Wm

0i`N=<9&U!$kNGiN 8 P$H (U!$kH%RO|/) KpE

$F8.5l"g8zG=(5l^9#$UK">0r@(*KjA9k3H

,G-^9#QC1<8>N3hHO5X8K"[Jk3<I&Z<8D-G

BT7F$klg"QC1<8>N8z,TQN8z;CHrHQ9kh&K

7J1lPJj^;s#=&GJ$H"QC1<8>N$5K<CF"dj,

/89k3H,"j^9#G<?Y<9&^M<8c<,"Wj1<7gsN

QC1<8r!P9k3H,G-J$+"^?O"/i$"sH&ND<k,

QC1<8N5NJ>0r=(7J$H$&3H,88^9#

QC1<8>N8zN$:l+,"G<?Y<9N3<I&Z<8N-zJ8

zK>\^CTs07J$lgK"8zQ9,}3HJCF"QC1<8>,

$55l^9#=Nh&Jlg"V98zOQ95lJ$8zrV-9(^
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9#3NlgN$5eKO"QC1<8>,"Wj1<7gsN3<I&Z<

8Ka5lFb"5NQC1<8>HlW7J/Jk3H,"j^9#3N6

kq$,>^7/J$cH7FO" DB2 G<?Y<9&G#l/?<rHQ

7FQC1<8rj9H7?j"=Nh}rTC?j9klgG9#=(5l

kQC1<8>,"=|7F$k>0HlW7J$3H,"j^9#

QC1<8>NQ9djrsr9kKO""Wj1<7gsHG<?Y<9N

P}N3<I&Z<8G-zJ8z@1rHQ9k3HG9#

����2-�
���-�+

Wj3sQ$k / P$sI~KO"Wj3sQ$i<,BTfN"Wj1<7

gsHJj^9#Wj3sQ$kNWaKh)DG<?Y<9\3N5$Nh

03<I&Z<8O"Wj3sQ$kQ_9F<HasH"*hS SQLCA f

Ka5lk8zG<?K,Q5l^9#


���������

BT~O"G<?Y<9\3~Nf<6<&"Wj1<7gsNh03<I&

Z<8,"=N\3N3$F$kV-zHJj^9#9YFNG<?O3N3

<I&Z<8KpE$Fra5l^9#3lKO"0* SQL 9F<Has

H"f<6<~OG<?"f<6<POG<?"*hS SQLCA fN8zU#

<kI,^^l^9#

����
�

3liNXKK>oJ$H"=,T=JkLKJklg,"j^9#3liN

roOG<?Y<9&^M<8c<KhCFO!PG-J$?a"(i<&a

C;<8dYpaC;<8OP5l^;s#?H(P"C "Wj1<7gs

K" 1 DNs, C1 CHAR(20) HjA5lF$k= T1 KP9kh}rT&

!N SQL 9F<HasH,^^lkH7^9#

(0) EXEC SQL CONNECT TO GLOBALDB;
(1) EXEC SQL INSERT INTO T1 VALUES ('a-constant');

strcpy(sqlstmt, "SELECT C1 FROM T1 WHERE C1='a-constant');
(2) EXEC SQL PREPARE S1 FROM :sqlstmt;

Where:
application code page at bind time = x
application code page at execution time = y
database code page = z

P$sIBT~"9F<HasH (1) N 'a-constant' O"3<I&Z<8 x +
i3<I&Z<8 z KQ95l^9#3NQ9O"(x→z) H(93H,G-^

9#

BT~KO"9F<HasH (1) ,BT5lkH" 'a-constant' (x→z) ,=K^

~5l^9# 7+7"9F<HasH (2) N WHERE 8aO 'a-constant'
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(y→z) GBT5l^9#jtN3<I&]$sH, 2 DNQ9 (x→z H y→z)

GM,[JkbN@C?lg"9F<HasH (2) N SELECT O"9F<H

asH (1) KhCF^~5l?G<?NhjP7K:T9k3H,"j^9#

�!���+�'�������

G,JQU)<^s9r@k?aKO""Wj1<7gs,oKG<?Y<9

H183<I&Z<8rHQ9kN,}[*G9#?@7"3l,oKBQ*

^?OD=G"kHOBj^;s# DB2 =JO""Wj1<7gsHG<?

Y<9,[JC?3<I&Z<8rHQG-kh&K9k8zQ9r5]<H

7^9# 1 DN3<I&Z<8N8zO"G<?NU#r]}9k?aKLN

3<I&Z<8K^CW5lJ1lPJj^;s#

�����	��*��": 8zQ9O"J<Nh&Ju7K*$FTol^

9#

v G<?Y<9K"/;97F$k/i$"sH^?O"Wj1<7gs,"

G<?Y<9N3<I&Z<8HO[JC?3<I&Z<8Gn07F$k

lg#

3Nh&JG<?Y<9Q9O""Wj1<7gsN3<I&Z<8+iG

<?Y<9N3<I&Z<8KQ99klgKb"G<?Y<9N3<I&

Z<8+i"Wj1<7gsN3<I&Z<8KQ99klgKb"G<?

Y<9&5<P<&^7sKFTol^9#

u7KhCFO"/i$"sH / 5<P<8zQ9rG.=7?j|n9k

3H5(G-klg,"j^9#

– ?H(P"3<I&Z<8 850 rLoHQ9k OS/2 *hS Windows

/i$"sH&"Wj1<7gsND-KlW5;k?aK"3<I&Z

<8 850 rHQ7? Windows NT G<?Y<9rn.9k3H,G-^

9#

Windows ODBC "Wj1<7gsr Windows G<?Y<9&/i$"

sHbN IBM DB2 ODBC Ii$P<HHbKHQ9klgO"

odbc.ini ^?O db2cli.ini U!$kbG TRANSLATEDLL *hS

TRANSLATEOPTION -<o<IrHQ9k3HKhCF3Ndj,rh

5lklg,"j^9#

– ?H(P"3<I&Z<8 850 rLoHQ9k OS/2 *hS DOS /i

$"sH&"Wj1<7gsND-KlW5;k?aK"3<I&Z<8

850 rHQ7? DB2 (AIX G) G<?Y<9rn.9k3H,G-^

9#

m: DB2 (OS/2 G) P<8gs 1.0 *hSP<8gs 1.2 G<?Y<9&5

<P<O"[Jk3<I&Z<8VGN8zQ9r5]<H7^;s#
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5<P<H/i$"sHGN3<I&Z<8,7b7F$J$+rN'

7F/@5$#5]<H5lF$k3<I&Z<8NQ9KD$FO"

I}Njz- r2H7F/@5$#

v PC/IXF U!$kr$s]<H9k/i$"sH^?O"Wj1<7gs

,"$s]<H5lF$kU!$kH[Jk3<I&Z<8Gn07F$k

lg#

3NG<?Q9O"/i$"sH,G<?Y<9&5<P<K"/;99k

0K"G<?Y<9&/i$"sH&^7sGTol^9#=N"Wj1<

7gs,G<?Y<9N3<I&Z<8HO[JC?3<I&Z<8Gn0

7F$klgKO"5iKLNG<?Q9,Tol^9 (0RNbN)#

G<?Q9,TolklgO"3lO$s]<H&f<F#jF#<NFS

P7}KhCFb[Jj^9#\YKD$FO" I}Njz- r2H7F

/@5$#

v AS/400 5<P<eNG<?XN"/;9K DB2 3M/H,Q$ilkl

g#3Nlg"G<?Nu1hj&,8zG<?rQ97^9#?H(P"

DB2 (MVS/ESA G) Kw.5lkG<?O"DB2 (MVS/ESA G) KhC

F":v9k MVS 3<I=8z;CH1LR (CCSID) KQ95l^9#

DB2 (MVS/ESA G) +i DB2 3M/H&^7sKwjV5lkG<?O"

DB2 3M/HKhCFQ95l^9#\7/O"DB2 3M/H HQTNj

z- r2H7F/@5$#

J<Nu7GO"8zQ9OTol^;s#

v U!$k>#U!$k>KO ASCII TQ;CHrH&+"^?OU!$

k&79F`fK*}*K]I5lk 16 JMGU!$k>rXj7F/@

5$#U!$k>r SQL 9F<HasHNltH7FH_~`H"9F<

HasHQ9NltH7FU!$k>,Q95lk3HKmU7F/@5

$#

v FOR BIT DATA 0-,djvFilF$ksNG<?"^?O=lr?<

2CHH9kG<?"h}kL, FOR BIT ^?O BLOB HJk SQL `

nGHQ5lkG<?N&A$:l+#=N$:lNlgb"G<?OP$

H&9Hj<`H7F7ol"Q9O88^;s#1 [Jk3<I&Z<8

VGN9Hjs0NdjvF"fS"*hSkgKX"7?,'KD$F

O"SQL rbq r2H7F/@5$#

1.?@7"FOR BIT DATA HjA5l?sK^~5lkjFikO"Q95lk SQL 9F<HasHNltG"l

P"Q95l^9#
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v ,WJ3<I&Z<8NH_go;KP9k5]<H,J$""k$O$s

9H<k5lF$J$ DB2 =J^?OWiCHU)<`#3Nh&Jlg

KO""Wj1<7gsrBT7h&H7Fb SQLCODE -332 (SQLSTATE

57017) ,a5l^9#

��������: "Wj1<7gs,"k3<I+iLN3<IKQ95l

kH-"?<2CHN3<I&Z<8G 1 D^?O#tN8z,=(5lJ/

Jklgb"j^9#3N3H,88?lg"DB2 O?<2CH&9Hjs0

bN=(5lJ$8zNLVK"V9 8zr^~7^9#3NV98zO"=

Ne"9Hjs0N-zJt,H_J5l^9#V9,Tol?lgKO"

SQLCA N SQLWARN10 81, ‘W’ K_j5l^9#

m: WCHARTYPE CONVERT Wj3sQ$k&*W7gsrHQ7?lg"

V9,TolFb"=N8zKYpNUi0,U1ilk3HO"j^;

s#

�&���������: G<?Q9,/89klg"=<9&3<I&Z<

8+i?<2CH&3<I&Z<8XNQ9,Tol^9#

=<9&3<I&Z<8O"G<?N=<9Khjhj5l^9#"Wj1<

7gsNG<?O""Wj1<7gsN3<I&Z<8H18=<9&3<

I&Z<8r}A"G<?Y<9+iNG<?OG<?Y<9N3<I&Z<

8H18=<9&3<I&Z<8r}A^9#

?<2CH&3<I&Z<8NhjOhj#(G"G**KG<?,[V5l

klj@1GJ/"fV`nN,'bM85l^9#

v G<?,fVN`nJ7G>\"Wj1<7gs+iG<?Y<9K\05

l?lg"?<2CH&3<I&Z<8OG<?Y<9N3<I&Z<8H

Jk#

v PC/IXF U!$k+iG<?Y<9KG<?,$s]<H5lklg"8z

Q9KO!N 2 DNjg,"j^9#

1. PC/IXF U!$kN3<I&Z<8 (=<9&3<I&Z<8) +i"W

j1<7gsN3<I&Z<8 (?<2CH&3<I&Z<8) XNQ9

2. "Wj1<7gsN3<I&Z<8 (=<9&3<I&Z<8) +iG<

?Y<9N3<I&Z<8 (?<2CH&3<I&Z<8) XNQ9

Q9N9FCW, 2 D/89kD=-,"klgOmU,,WG9#8zG

<?,:olkD=-rJ/9?aKO",:I}Njz- Kj9H5lF

$k5]<H5lk8zQ9K>CF/@5$#5iK"F0k<WbG"

=<9H?<2CHN>}N3<I&Z<8K8_9k8z@1K"-zJ

Q9,Tol^9# >N8zO"Xe~Y H7FHQ5l"?<2CH&
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3<I&Z<8+i=<9&3<I&Z<8Ka5lkH-KN_U#r}

A^9 (,:7be-N 2 DN9FCWNQ9Wm;9KhCF5U#JQ

9,TolkHOBj^;s)#"Wj1<7gsN3<I&Z<8,G<?

Y<9N3<I&Z<8H18G"lP"=Nh&JdjOI2^9#

v =<9,"Wj1<7gsN3<I&Z<8"G<?Y<9N3<I&Z<

8" FOR BIT DATA ^?O BLOB G<?N$:l+G"k8zG<?K

P9kh}KhjG<?,3P5lklg"G<?Q9Ol"N,'KpE

$?bNHJk#G**J?<2CH&3<I&Z<8,jailk0K"

G<?`\Nlt^?O9YF,"fVkLKQ95lJ1lPJiJ$l

g,"j^9#3liN,'NWs"*hSD9Ni;RHRtr}DCj

N"Wj1<7gsKD$FO" SQL rbq r2H7F/@5$#

DB2 fKP<5k&G<?Y<9G5]<H5lF$k3<I&Z<8Nj9

HKD$FO" I}Njz- r2H7F/@5$#X0k<WY H$&+P

7N<K(5lF$kMKhCF"I3GQ9,5]<H5lk+r=LG-

^9#3<I&Z<8O"18 IBM jA@l0k<WKj9H5lF$k$

UN3<I&Z<8KbQ9G-^9#?H(P"3<I&Z<8 437 O"

37"819"850"1051"1252"^?O 1275 KQ99k3H,G-^9#

m: #tP$H&3<I&Z<8I&7G8z9Hjs0Q9 (?H(P"

DBCS H EUC) ,Tolklg"9Hjs0N95,Q=9kD=-,"

j^9#

�����	���: "Wj1<7gs, DB2 G<?Y<9&5<P<XN

\3r5oK0;7?JiP"a5l? SQLCA N!NU#<kIr4Yk,

W,"j^9#

v SQLERRMC U#<kIN 2 V\NH</s (=l>lNH</sO X'FF'

GhZilF$^9) O"G<?Y<9N3<I&Z<8r(7^9#

SQLERRMC U#<kIN 9 V\NH</sO""Wj1<7gsN3<

I&Z<8r(7^9#"Wj1<7gsN3<I&Z<8rHq7"=l

rG<?Y<9N3<I&Z<8HfS9kH"N)5lF$k\3,8z

Q9NTolk?$WNbN+I&+,"Wj1<7gsKNi5l^9#

v SQLERRD [sN 1 V\*hS 2 V\N`\# SQLERRD(1) KO""W

j1<7gs&3<I&Z<8+iG<?Y<9&3<I&Z<8KQ95

l?lgK+~^lk".g8zG<? (CHAR G<?&?$W) N95K

D$FNGgH%8t^?OL.8tKy7$0tM,~CF$^9#

SQLERRD(2) KO"G<?Y<9&3<I&Z<8+i"Wj1<7gs&

3<I&Z<8XNQ9,Tol?lgK+~^lk".g8zG<?

(CHAR G<?&?$W) N95KD$FNGgH%8t^?OL.8tKy

7$0tM,~CF$^9# 0 ^?O 1 NMO"95,QoiJ$3Hr
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(7"1 hjg-$MO95,9/Jk3Hr"iNMOZjNF,88k

3Hr(7^9# CONNECT 9F<HasHNHQKD$FO" SQL rb

q r2H7F/@5$#

0iU#C/&9Hjs0&G<?KD$FNM8v`O"3<I&Z<8,

[Jku7KOvFO^j^;s# 3Nh&J9Hjs0N*N*NN95

O"G<?,"Wj1<7gsN3<I&Z<8G"k+G<?Y<9N3<

I&Z<8G"k+KX8J/"oK188ztKJj^9#

3<I&Z<8,[JklgNh}KD$FO" 559Z<8NX3<I&Z<

8,[JklgNu7Yr2H7F/@5$#

DBCS ��,*�

kg7? 1 P$H8z;CH (SBCS) ^?O 2 P$H8z;CH (DBCS) N

F3<I&Z<8GO" 1 P$H8zH 2 P$H8zN>}N3<I&]$

sHrHQG-^9#3N3HO"LoO 2 P$HN3<I&]$sHNGi

NP$HKP7F$jAN3<I&]$sH^?OdjvFQ_N3<I&]

$sHN$:l+Nj>,HloK"1lP$H8z,.g7F$k3<I=

N 256 HQD=3<I&]$sHN5V;CHr=s9k3HKhjT$^

9#J<N=G"3liN3<I&]$sHKD$F(7^9#

= 20. .g7F$k8z;CHN3<I&]$sH

q 5]<H5lF$k

.g3<I&Z<8

1lP$H8zN

3<I&]$sH

2 P$H8zN

GiNP$HN

3<I&]$sH

|\ 932"943 x00-7F"xA1-DF x81-9F"xE0-FC

|\ 942 x00-80"xA0-DF"

xFD-FF

x81-9F"xE0-FC

fQ 938 (*) x00-7E x81-FC

fQ 948 (*) x00-80"FD"FE x81-FC

Zq 949 x00-7F x8F-FE

fQ 950 x00-7E x81-FE

fq 1381 x00-7F x8C-FE

Zq 1363 x00-7F x81-FE

fq 1386 x00 x81-FE

m: (*) 3lOE$3<I&Z<8JNG"*+a7^;s#
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3&7?h,NI3KbdjvFilF$J$3<I&]$sHOjA5lF

$^;s#=lO"1lP$HN$jAN3<I&]$sHH7Fh}5l^

9#

E[N DBCS 3<I=4HK"-zJGiNP$HN 2 V\NP$HH7F

=l>lxQG-k 256 N3<I&]$sH,"j^9# 2 V\NP$HM

O"0x40 +i 0x7E"*hS 0x80 +i 0xFE ^GN$UNMK9k3H,G

-^9# DBCS D-GO"DB2 ,D9N 2 P$H8zKP7FEv-!:r

T&3HO"j^;sNG4mU/@5$#

	� UNIX ��+ (EUC) ��,*�

EUC 3<I&Z<8O=l>l"1 P$H8zN3<I&]$sHH"Gg 3

DN[Jk^kAP$H8zN3<I&]$sH&;CHr>}HbHQ9k

3H,G-^9#3N3HO"=l>lNE[N 1 P$H8z SBCS 3<

I&Z<81LRGxQD=J 256 N3<I&]$sHN5V;CHr=s9

k3HKhjT$^9#3<I&]$sHNj>,O$jAG"C?j"^k

AP$H8zNWGH7FdjvFil?j"^kAP$H8zN1l7UH

\,tH7FdjvFil?j7^9#J<N=G"3liN3<I&]$s

HKD$F(7^9#

= 21. |\l EUC 3<I&]$sH

0k<W 1 V\NP$H 2 V\NP$H 3 V\NP$H 4 V\NP$H

G0 x20-7E n/a n/a n/a

G1 xA1-FE xA1-FE n/a n/a

G2 x8E xA1-FE n/a n/a

G3 x8E xA1-FE xA1-FE n/a

= 22. Zql EUC 3<I&]$sH

0k<W 1 V\NP$H 2 V\NP$H 3 V\NP$H 4 V\NP$H

G0 x20-7E n/a n/a n/a

G1 xA1-FE xA1-FE n/a n/a

G2 n/a n/a n/a n/a

G3 n/a n/a n/a n/a
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= 23. fql (KNz) EUC 3<I&]$sH

0k<W 1 V\NP$H 2 V\NP$H 3 V\NP$H 4 V\NP$H

G0 x20-7E n/a n/a n/a

G1 xA1-FE xA1-FE n/a n/a

G2 x8E xA1-FE xA1-FE xA1-FE

G3 n/a n/a n/a n/a

= 24. fql (JNz) EUC 3<I&]$sH

0k<W 1 V\NP$H 2 V\NP$H 3 V\NP$H 4 V\NP$H

G0 x20-7E n/a n/a n/a

G1 xA1-FE xA1-FE n/a n/a

G2 n/a n/a n/a n/a

G3 n/a n/a n/a n/a

3&7?h,NI3KbdjvFilF$J$3<I&]$sHOjA5lF

$^;s#=lO"1lP$HN$jAN3<I&]$sHH7Fh}5l^

9#

DBCS ���� CLI/ODBC/JDBC/SQLJ ����%���

DB2 fKP<5k&G<?Y<9K 2 P$H8z;CH (DBCS) D-G"/

;99k Java Wm0i`NBT}!KD$FO" DB2 Java - DBCS Support

*si$s (http://www.ibm.com/software/data/db2/java/dbcsjava.html) r

2H7F/@5$#e-N Web Z<8KO"=_NH3mJ<Nps,-\

5lF$^9#

JDBC *hS SQLJ Wm0i`O"DB2 CLI/ODBC Ii$P<rHQ7F

DB2 K"/;99kNG"3liNWm0i`O1lN=.U!$k

(db2cli.ini) rHQ7^9# DBCS D-G DB2 fKP<5k&G<?Y<9K

"/;99k Java Wm0i`rBT9klgKO"3N=.U!$kKJ<

Nh&J`\rIC9k,W,"j^9#

PATCH1 = 65536
3lKhj"Ii$P<OB]KO^AjFikG"k8zjFikN

0KVGWrj0G^~9k3Hr/)5l^9# 2 P$HD-Gn

H7F$k]KO"3N PATCH1 Mr,:_j9k,W,"j^9#

PATCH1 = 64
Ii$P<O"0iU#C/PO9Hjs0rLkG*;9kh&K/

)5l^9#3lO"2 P$HD-G Microsoft Access rHQ9k]
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K,WG9# PATCH1 MbHQ9k,W,"kJiP"3li 2 D

NMrC;7F (64+65536)"PATCH1=65600 r_j7^9##tN

PATCH1 MrXj9k}!KD$FO"<-Nm 2 r2H7F/@5

$#

PATCH2 = 7
Ii$P<O"9YFN0iU#C/sNG<?&?$Wr8zsNG

<?&?$WK^CW9kh&K/)5l^9#3lO 2 P$HD-

GO,\G9#

PATCH2 = 10
3N_jO"EUC (H% UNIX 3<I) D-@1GHQ5l^9#3

lKhj"CLI Ii$P<KhCF"8zQt (CHAR"VARCHAR

JI) K"JDBC Ii$P<K,7?A0GG<?,s!5l^9#3

N_jr7J$H"3liN8z?$WNG<?O JDBC GOHQG

-^;s#

m:

1. 3liN-<o<IO" db2cli.ini U!$kNG<?Y<9G-N9?

s6K_j5l^9##tNG<?Y<9KP7F-<o<Ir_j7

?$lgKO" db2cli.ini NFG<?Y<9N9?s6KP7F=lr

+jV9,W,"j^9#

2. #tN PATCH1 Mr_j9kKO"D9NMrC;7F+igWMr

HQ7^9# PATCH1 r 64 H 65536 N>}K_j9kKO"

PATCH1=65600 (64+65536) H_j7^9#9GK>N PATCH1 Mr

_j7F$klgKO"{8NtMr"=N{8NtMK77$

PATCH1 MrC(?gWKhCFV97F/@5$#

3. #tN PATCH2 Mr_j9kKO"=lir3s^GhZC?9Hj

s0 (PATCH1 *W7gsHO[Jk) GXj7^9# PATCH2 Mr

1 *hS 7 K_j9kKO"PATCH2=″1,7″ H7^9#

3liN-<o<IN_j}!KD$FO"$s9H<k*hS=. d-

r2H7F/@5$#

	��
���
� (
	�) EUC 
�� UCS-2 ��+�,*������

���

H% UNIX 3<I (EUC) HO"UNIX ON`nD-K*$F 1 DJ$7 4

D^GN8z;CHr5]<HG-kl"N3<I=,'N3Hr@$^9#

3N3<I=,'O")f8z,8z;CHNltr,%5;k?aKHQ5

lk" 7 SCH*hS 8 SCH&G<?r3<I=9k?aN ISO 2022 j

AKpE$F$^9#7+7 EUC O"3<I&;CHN3<I=9-<^G
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OJ/"3<I&Z<8N8grXj9kjJG9# EUC KpE/3<I&

;CHO"p\*KO EUC 3<I=,'K>$^9,"G-N$s9?s9

KX"U1il?G-N8z;CHrb1L7^9#?H(P"|\lQG"

k IBM-eucJP 3<I&;CHO" EUC 3<I=,'K>CF|\)H,J8

zN3<I=b2H7^9#5]<H5lk3<I&Z<8NlwO"4HQ

NWiCHU)<`N5b*hS$s9H<k r2H7F/@5$#

^A (D^j 2 P$H8z) G<?KP9kG<?Y<9*hS/i$"s

H&"Wj1<7gs&5]<HO"95, 2 P$HJeN8z3<I=rH

Q9k EUC 3<I&Z<8GBT5lklg")B5lF7^$^9# DB2

fKP<5k&G<?Y<9=JO"9YFN8z, 2 P$H}GJ1lPJ

iJ$H$&7)J,'r0iU#C/&G<?K,Q7^9#3Nh&J,

'N?aK"|\l*hSfql (KNz) EUC 3<I&Z<8+iO[Hs

IN8z,HQG-^;s#3Nh&Ju7Nrhr\*H7F"|\l*h

Sfql (KNz) EUC 0iU#C/&G<?r=(9k?aN5]<H,"

"Wj1<7gs&lYkHG<?Y<9&lYkNP}Gw(il^7?#

3N5]<HGO"^C?/LDN3<I=9-<^rHQ7^9#

|\lb7/Ofql (KNz) EUC 3<I&Z<8Gn.5l?G<?Y<

9GO"0iU#C/&G<?N]I*hS`n, ISO 10646 UCS-2 3<

I&;CHKhCFTol^9#3N3<I&;CHO"04J ISO 10646

8`,JN,JJ5V;CHNlDH$(k 2 P$HN3<I=9-<^G

9#3lH1MK"3N3<I&Z<8GBT5lk"Wj1<7gsO"0

iU#C/&G<?r UCS-2 3<I=G<?H7FG<?Y<9&5<P<

Kw.7^9#3N5]<HKhj"EUC 3<I&Z<8GBT5lk"Wj

1<7gsGb" DBCS 3<I&Z<8GBT5lk"Wj1<7gsG"

k+Nh&K18?$WNG<?K"/;99k3H,D=KJj^9# EUC

D-KX9kICpsO"SQL rbq r2H7F/@5$# UCS-2 KX"U

1il? IBM jAN3<I&Z<81LRO 1200 G"183<I&Z<8

N CCSID VfO 13488 G9# eucJP ^?O eucTW G<?Y<9N0iU

#C/&G<?O"CCSID Vf 13488 rHQ7^9# UCS-2 G<?Y<9

GO"0iU#C/&G<?KP7F3<I&Z<8Vf 1200 rHQ7F/

@5$#

ISO 10646 8`,JGO"$sIl"?$l""iS"l"XVi$lJI"

5^6^J9/jWHG,WHJkkg 8zN3<I=rXj7^9#3Nh

&J8zO"iFs"-jk"*hS.j7clN8zr8.9k?aKbH

Q5l^9#?@7"3Nh&J8z,8_9klg"18F-9Hr=9N

KeojN3<G#s0,Q$ilkD=-b"j^9#?H(3<G#s0

,NBJbNGG<?8.,=s5lF$Fb"F-9HKkg8z,^^l
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F$kH"=Nh}O^^lF$J$H-hjb#(JbNKJj^9#kg

8zNh}rToJ$3HK7?"Wj1<7gsrlWG-kh&K9k?

a" ISO 10646 GO 3 DN$sWjasF<7gs&lYk,jA5lF$

^9#

lYk 1#

kg8zrvD7^;s#

lYk 2#

kg8zN5V;CH@1rvD7^9#

lYk 3#

9YFkg8zrvD7^9#

DB2 fKP<5k&G<?Y<9O"kg8zr^` UCS-2 8zN4;CH

r5]<H7^9,"=liN8zr=.7?j,r7?j9k3HO7^;

s# Unicode 8`N\YKD$FO"Addison-Wesley Khk Unicode

Standard Version 2.0 r2H7F/@5$# UCS-2 N\YKD$FO"q]8

`=!=,JN ISO/IEC 10646-1 r2H7F/@5$#

3liN8z;CHrHQ9k"Wj1<7gs^?OG<?Y<9rh}9

klgKO" UCS-2 3<I=G<?Nh}rM89k,W,"j^9#

UCS-2 0iU#C/&G<?r"Wj1<7gsN EUC 3<I&Z<8KQ

99kH"G<?9,g-/JkD=-,"j^9#G<?H%N\YKD$

FO" 549Z<8NX8zQ9NH%8tYr2H7F/@5$#^?"gL

NG<?r=(7h&H9klg"PCU!<rdj6C?j" 1 "NGR=

K"kG<?rQ9*hS=(7?j9k,WN88klg,"j^9#

J<NaGO"=Nh&JD-bK"kG<?rh}9k}!KD$Fb@7

^9#J<NaNfGO"EUC H$&Ql,"|\l*hSfql (KNz)

EUC 8z;CH@1rX7FQ$ilF$^9#J<NaNb@O"DB2 Z

ql^?Ofql (JNz) EUC 5]<HKO"FO^j^;s#3li 2

DN8z;CHN0iU#C/&G<?O EUC 3<I=KhCF=(5lk

+iG9#

EUC 
�� 2 �-�&	
����-
��
�������	�����

���

EUC *hS 2 P$H,._7F$k3<I&Z<8D-K"kG<?Y<

9& *V8'/HO"/i$"sH*hSG<?Y<9N3<I&Z<8VG

Q99k?aK"*V8'/H>N95,H%^?OL.9k3H,"j"I

},#(KJj^9#CK"I}3^sI*hSf<F#jF#<N?/O"

~O^?OPOQia<?<H7FHQ9k8z9Hjs0N95KB&r_

1F@(7F$^9#3liNB&O"CK@(5lF$J1lP"lLK/
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i$"sH&Kb,Q5l^9#?H(P"=>NB&O 128 P$HG9# 2

P$H&3<I&Z<8GO 128 P$HN8z9Hjs0," EUC 3<I&

Z<8GObCH9/"?H(P 135 P$HHJk3H,"j^9#3N 135

P$HN=>O"8hN 2 P$H&G<?Y<9GO-zG"CFb"

REORGANIZE TABLE JIN3^sIG~OQia<?<H7FHQ9k

H"5zH_J5l^9#1MK"G<?Y<9N3<I&Z<8+i"Wj

1<7gsN3<I&Z<8XQ97?e"POQia<?<KvD5lkG

g9r6(F7^&3H,"j^9#3lO"Q9(i<^?OPOG<?N

ZjNFN$:l+N6xHJj^9#

EUC H 2 P$H8z,._7F$kD-GI}3^sI*hSf<F#jF

#<rh/HQ9klgO"G<?Y<9&*V8'/H*hS=NX"G<

?r"5]<H5lkB&hj9/jA9k,W,"j^9# 2 P$H&/i

$"sH+i EUC G<?Y<9rI}9klgO" EUC /i$"sH+i

2 P$H&G<?Y<9rI}9khjb")B,/J/Jj^9# 2 P$H

8z9Hjs0N95OoK"P~9k EUC 8z9Hjs0N95J<HJ

j^9#3lOlLK"8z9Hjs09NB&r,Q9khjb"dj,/

J/F9_^9#

m: SQL 9F<HasHNlg"~OQia<?<NEv-!:O"9F<H

asH4N,G<?Y<9N3<I&Z<8KQ95lk^G"B\5l

^;s#7?,CF"/i$"sHN3<I&Z<8G=9H-KO";

Q*KvD5lkhjb9$8z9Hjs0rHQ9k3H,G-^9#

?@7"=lOG<?Y<9N3<I&Z<8G=9H-KO"95NW

oK,g9k,W,"j^9#

�
� (
	�) ���$���������

fql (KNz) N8`jAN?a"2 P$H^?O EUC 3<I&Z<8H

UCS-2 HNVG""koN8zrQ99k]K"{!nQ,/89k3H,"

j^9#Q97?lgK"3<I&;CHNLN8zH18 UCS-2 3<I&

]$sHr&Q9k8z, 189 8z (187 Nts*hS 2 DNtz) "j^

9#3liN8zr 2 P$H^?O EUC Ka9H"5N3<I&]$sHG

OJ/"18 UCS-2 3<I&]$sHr&Q9k18AzN3<I&]$s

HKQ95l^9#=(5l?8zO18h&K+(^9,"BO3<I&]

$sH,[JCF$^9#"Wj1<7gsN_WKhCFO"3N6kq$

rM8K~lJ1lPJiJ$3H,"j^9#

cH7F"EUC 3<I&Z<8 964 N3<I&]$sH A7A1 r UCS-2 K

Q97?e"5N3<I&Z<8 EUC 946 Ka7?lgKI&Jk+rM(
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F_^7g&#

EUC 946 UCS-2 EUC 946

A7A1

C4A1
UCS-2 C4A1

e^Nh&K"3<I&]$sH A7A1 *hS C4A1 O"Q9e"3<I&]

$sH C4A1 KJj^9#

EUC 3<I&Z<8 946 (fql (KNz) EUC) ^?O 950 (fql (KN

z) Big-5 ) H UCS-2 HN3<I&Z<8Q9=,,WG"lP" =J*h

S5<S9;Qi$Vij<N[<`&Z<8r2H7F/@5$# URL O

!NH*jG9# (http://www.ibm.com/software/data/db2/library/)

	������
� (
	�) EUC 
���������

EUC "Wj1<7gsr+/9kK"?CFO"!NvArM89k,W,"

j^9#

v 0iU#C/&G<?Nh}

v .g3<I&;CHD-K*1k+/

9H"<I&Wm7<8c<KX9kICNM8v`KD$FO" 558Z<8

NX9H"<I&Wm7<8c<KX9kM8v`Yr2H7F/@5$#@

lG-N"Wj1<7gs+/KX9kM8v`KD$FO"!NUjGb@

7F$^9#

v 670Z<8NXC *hS C++ GN|\l^?Ofql (KNz) EUC"*h

S UCS-2 KX9kM8v`Y (C *hS C++ Nlg)

v 751Z<8NXCOBOL GN|\l^?Ofql (KNz) EUC"*hS

UCS-2 KX9kM8v`Y (COBOL @lNlg)

v 768Z<8NXFORTRAN GN|\l^?Ofql (KNz) EUC"*hS

UCS-2 KX9kM8v`Y (FORTRAN Nlg)

v 790Z<8NXREXX N|\l^?Ofql (KNz) EUC KX9kM8v

`Y (REXX Nlg)

��.�*��������: 3NaGO"0iU#C/&G<?Nh}r\

*H7?"EUC "Wj1<7gs+/NM8v`KD$Fb@7^9#3Na

GO"0iU#C/jtNh}KD$F"^? UDF bN0iU#C/&G<

?"9H"<I&Wm7<8c<" DBCLOB U!$kNh}KD$F"5i

KOHgKD$Fbb@7^9#

�������: 0iU#C/jt (9JoAjFik) O".g8zG<

?H7F,`5l"SQL 9F<HasHNltHbJj^9#|\l^?Of
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ql (KNz) EUC /i$"sH+iN SQL 9F<HasHbN0iU#C

/jtO"G<?Y<9&5<P<KhCF3<I=5l?^AK"E[KQ

95l^9# EUC 3<I=8zr=.9k^AjFikG"lP" SQL "

Wj1<7gsbGHQ9k3H,G-^9#=Nh&JjFikO"EUC G

<?Y<9&5<P<KhCF0iU#C/&G<?Y<9&3<I&;CH

KQ95l"UCS-2 KJj^9# EUC /i$"sH+iN0iU#C/jt

KO"CS0 7 SCH ASCII 8zd|\l EUC CS2 (+?+J) 8zJIN"

1l}N8zrdPK^aJ$G/@5$#

0iU#C/jtNICpsKD$FO" SQL rbq r2H7F/@5$#

UDF ��	
����: UDF O"G<?Y<9&5<P<GFSP5lk"

G<?Y<9H183<I&;CHG3<I=5l?G<?rh}9kjJG

9#|\l^?Ofql (KNz) 3<I&;CHGBT5lkG<?Y<9

NlgO"=NG<?Y<9rn.9k EUC 3<I&;CHKhCF".g

8zG<?,3<I=5l^9#0iU#C/&G<?O UCS-2 KhCF3

<I=5l^9#3N3HO"UCS-2 KhCF3<I=5lk0iU#C/&

G<?r UDF O'17h}9k,W,"k3HrU#7^9#

?H(P"0iU#C/&9Hjs0r.g8z9Hjs0KQ99k

VARCHAR H$& UDF rn.7?H7^9#3Nlg VARCHAR XtO"

G<?Y<9, EUC 3<I&;CHGn.5lF$kNG"lP" UCS-2

H7F3<I=5l?0iU#C/&9Hjs0r EUC =-KQ97J1l

PJj^;s#

�	��
����������	
����: |\l^?Ofql (KNz)

EUC 3<I&;CHGBT5lk9H"<I&Wm7<8c<O" UCS-2 K

hCF3<I=5l?0iU#C/&G<?r'1*hSh}G-kh&`w

7J1lPJj^;s#=Nh&J3<I&;CHrBT9klg"9H"<

I&Wm7<8c<N~O / PO SQLDA KhCFwu.7?0iU#C

/&G<?O"UCS-2 rHQ7F3<I=7^9#

DBCLOB .1-���������: DBCLOB U!$kKX7F 2 DNE

WJM8v`,"j^9#

v DBCLOB U!$k&G<?O""Wj1<7gsN EUC 3<I&Z<8

K"kbNH_J5l^9# EUC DBCLOB U!$kNlg"I_hj~

KG<?O/i$"sHG UCS-2 KQ95l"q-~_~KO/i$"s

HG UCS-2 +i>A0KQ95l^9#

v 5<P<eGI_hil?jq-~^lkP$HtO"U!$k+iI_h

C?jU!$kKq-~s@j7? UCS-2 3<I=8zNtKpE$F"
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U!$k2HQtNG<?9U#<kIKa5l^9#U!$k+iI_h

il?jU!$kKq-~s@j9kB]NP$HtO"=NMhjbg-

/Jklg,"j^9#

��: 0iU#C/&G<?O 2 JgxG,`5l^9#.gG<?OFP

$HK,Q5lkG<?Y<9NHggxG,`5l^9#,`gxKD$F

O" SQL rbq r2H7F/@5$#1lqQG"CFb EUC 3<I&;

CHNlgH DBCS 3<I&;CHNlgGO8zrgxU1kE}Kc$

,"k?a"18G<?G"CFb EUC G<?Y<9bNG<?r,`9k

lgH DBCS G<?Y<9bNG<?r,`9klgHGO[JkkL,8

8kD=-,"j^9#

	���+�,*����
����

EUC H DBCS ,._7F$kD-G"Wj1<7gsr+/9klg"u7

KhCFOG<?9N}:,88^9#3NaGO=Nh&JlgNM8v`

KD$F"!K(9HTC/K,1Fhj7CF$^9#

v 3<I&Z<8,[JklgNu7

v /i$"sH&Y<9NQia<?<N!Z

v DESCRIBE 9F<HasHNHQ

v Gj9^?ODQ9G<?&?$WNHQ

v 8zQ9Khk9Hjs09Ne"Ul

v Unicode (UCS-2) G<?Y<9K\35lk"Wj1<7gs

v 9Hjs0Q9KX9k,'

v 8zQ9KhjG<?&?$WNB&r6(klg

v 9H"<I&Wm7<8c<K*1k8zQ9

��+�'��&�!�����: "Wj1<7gsN3<I&Z<8dG

<?Y<9N3<I&Z<8,HQ9k8z3<I=9-<^KhCFO"=

<9&3<I&Z<8+i?<2CH&3<I&Z<8KQ95lk]K"9

Hjs0NG<?9,QokD=-,"j^9#3Nh&JG<?9NQ=

O"?/Nlg"[Jk3<I=9-<^ (?H(P DBCS H EUC) rHQ

9k?EP$H&3<I&Z<8VGNQ9K/x7^9#

[HsINlg"G<?9,;/JkhjbG<?9,9/Jk},?/N"

k$O<oJdj,88^9#=lO"abj<Ndj6jK>5,"k},

T-9khjbv3!CF$k+iG9#G<?9H%ND=-,"k+I&

+KhCFO"G<?Nw.dhjP7KX9k"Wj1<7gsNM8v`

rLDK7&,W,88^9# 5iK"G<?9NH%^?OL.,+il=

&JlgNG1 u7HG- u7Nc$KmU9k3HbEWG9#5NM

(H%ND=-r(9) O"G- u7rh;8tG(7^9#?H(P"

SQLERRD(1) ^?O SQLERRD(2) U#<kIK 2 NM,(5l?lg"=l
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OQ9eNG<?Nh}K-1hN9Hjs09,Q90NGg 2 \,WKJ

k3HrU#7^9#3l,G- 81G9#3NcGG1 Nu7HO"Q9

ebG<?9,QoiJ$3HG9#

SQLERRD(1) ^?O SQLERRD(2) KiNM (L.ND=-r(9) ,(5l

klgb"1MNG- H%8tr=7^9#?H(P"M -1 O,WHJk-

1hNGgM,Q90N9Hjs09H18G"k3Hr(7^9#iNMK

hCF"-1hN5$:,Q90hjb.5/Fh$3H,(5lklgb"

j^9,"u.&N"Wj1<7gs,=<9&G<?N=$rO8a+i1

L7F$kNGJ$+.j"iNM,=Nh&Ju7r(9?aKHolk3

HO[HsI"j^;s#

Q9eKH%,TolFbgfWJh&=,JLN-1hrdj6k?aK

O"M max_target_length H1LN-1hrdj6kh&K7F/@5$#3

NMO!Nh&JW;+i@il^9#

1. G<?NH%8tr=L9k#

"Wj1<7gs+iG<?Y<9KG<?r>w9klg

expansion_factor = ABS[SQLERRD(1)]
if expansion_factor = 0

expansion_factor = 1

G<?Y<9+i"Wj1<7gsKG<?r>w9klg

expansion_factor = ABS[SQLERRD(2)]
if expansion_factor = 0

expansion_factor = 1

e-NW;K*$F"ABS OdPMr2H7F$^9#

expansion_factor = 0 N!:OTDgG9#H$&NO"DB2 fKP<5

k&G<?Y<9=JNfKO SQLERRD(1) *hS SQLERRD(2) K 0 r

a9bN,"k+iG9#=Nh&J5<P<GO"G<?NH%^?OL

.,88kh&J3<I&Z<8NQ9r5]<H7F$^;s#3N3H

OH%8t 1 KhCF(5l^9#

2. fV9rW;9k#

temp_target_length = actual_source_length * expansion_factor

3. ?<2CH&G<?&?$WNGg9r=L9k#

?<2CH&G<?&?$W ?$WNGg9 (type_maximum_length)

CHAR 254

VARCHAR 32 672
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LONG VARCHAR 32 700

CLOB 2 147 483 647

4. ?<2CHNGg9r=L9k#

�1� if temp_target_length < actual_source_length
max_target_length = type_maximum_length

else
�2� if temp_target_length > type_maximum_length

max_target_length = type_maximum_length
else

�3� max_target_length = temp_target_length

95NW;fK88k+b7lJ$e"UlrvF9kKO"e-NA'C

/N9YF,,WKJj^9# =l>lNA'C/rJ<K\7/b@7

^9#

�1� 9FCW 2 N temp_target_length NW;fKtMNe"Ul,8

8^7?#

2 DN5NMrh;7?kL,G<?&?$WNGgMr6(F7

^&lg"T,^jV5l"2 DNMN&ANg-$}K~?J$

,NM,V5l^9#

?H(P"2 P$HdfU-0t (CLOB J0NG<?&?$WN

95KHQ5lk) NGgMO 32 767 G9#>K

actual_source_length , 25 000 GH%8t, 2 G"kH9k

H" temp_target_length Ov3N3HJ,i 50 000 KJj^

9# 2 P$HdfU-0tK3NMGOg-9.kNG"TO^j

V5l"M -15 536 ,V5l^9#

CLOB G<?&?$WNlgKO"4 P$HdfU-0t,95K

HQ5l^9# 4 P$HdfU-0tNGgMO 2 147 483 647 G

9#

�2� temp_target_length ,G<?&?$WNGgMr6a7F$^9#

G<?&?$Wr9FCW 3 Kj9H5l?Mhjb9/9k3H

OG-^;s#

Q9KhCF"=NG<?&?$WG'ailF$kJeN9Z<

9,,WH5lklgKO"hjg-JG<?&?$WrHQ9l

PkLr]}G-kh&KJk+b7l^;s#?H(P"

CHAR(250) M,Q9eN9Hjs0N]}K 500 P$Hr,WH

9klg" CHAR MNGg9O 254 P$HJNG=N9Hjs0

r]}9k3HOG-^;s#7+7"VARCHAR(500) rHQ9
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lP"=N9Hjs0rQ9eb]}G-^9#\YKD$FO"

568Z<8NX8zQ9KhjG<?&?$WNB&r6(klgY

r2H7F/@5$#

�3� temp_target_length O,ZJ95KJCF$^9#

G<?Y<9XN\3~KV5l? SQLERRD(1) *hS SQLERRD(2) MHe

-NW;rpK7F"8zQ9eKO9Hjs0N95,I&Jk+r=LG

-^9#lLK"0 ^?O 1 NMO"95,QoiJ$3Hr(7"1 hjg

-$MO95,9/Jk3Hr"iNMOZjNF,88k3Hr(7^9#

(‘0’ NM,(5lkNO<LN DB2 fKP<5k&G<?Y<9=J+i@

1G"k3HKmU7F/@5$#) 5iK"3liNMO>NG<?Y<

9&5<P<=JGOjA5lF$J$3HKbmU7F/@5$# =25 K

O"DB2 fKP<5k&G<?Y<9rHQ7?lgN5^6^J"Wj1<

7gs&3<I&Z<8HG<?Y<9&3<I&Z<8NH_go;K*1

k}[*JM,(5lF$^9#

= 25. CONNECT ~N SQLCA.SQLERRD _jM

"Wj1<7gs&

3<I&Z<8

G<?Y<9&

3<I&Z<8

SQLERRD(1) SQLERRD(2)

SBCS SBCS +1 +1

DBCS DBCS +1 +1

eucJP eucJP +1 +1

eucJP DBCS -1 +2

DBCS eucJP +2 -1

eucTW eucTW +1 +1

eucTW DBCS -1 +2

DBCS eucTW +2 -1

eucKR eucKR +1 +1

eucKR DBCS +1 +1

DBCS eucKR +1 +1

eucCN eucCN +1 +1

eucCN DBCS +1 +1

DBCS eucCN +1 +1

���������������: SQLERRD(1) `\KG<?Y<9&5<P

<GNH%,(5l?lg""Wj1<7gsN&GO"/i$"sHGO-

z@C?95M8N8zG<?,G<?Y<9&5<P<K*$FOQ9NF

562 "Wj1<7gs+/Njz-



AG5zKJkD=-OJ$+KD$FM89k,W,88^9#?H(P"

DB2 =JGO"s>N95, 128 P$HJ<GJ1lPJj^;s#7+

7"8z9Hjs0, DBCS 3<I&Z<8KhCF 128 P$HN95G3

<I=5lF$Fb"EUC 3<I&Z<8KQ99kH"3N 128 P$HN

)Br6(F7^&lg,"j^9#D^j""Wj1<7gs&3<I&Z

<8HG<?Y<9&3<I&Z<8H,18@C?H-KO-z@C?0n

Gb"3liN3<I&Z<8,[JklgKO5zKJj@k"H$&3H

G9#3<I&Z<8,[Jku7<G EUC *hS DBCS G<?Y<9r

_W9k]KO"3liN@KmU7F/@5$#

������������: SQLERRD(2) `\K/i$"sH&"Wj1<7

gsGNH%,(5l?lg""Wj1<7gsN&GO"95M8N8zG

<?,Q9eKOINxYH%5lk+rD.9k,W,88^9#?H(

P"CHAR(128) eNTrhjP9H7^9#3Nlg"G<?Y<9&3<

I&Z<8H"Wj1<7gs&3<I&Z<8,18G"lP"V5lkG

<?N95Ov3 128 P$HGdjO"j^;s#7+7"3N>TN3<

I&Z<8,[JklgKO" DBCS 3<I&Z<8GO 128 P$HG3<

I=5l?G<?Gb EUC 3<I&Z<8KQ99kH 128 P$Hr6(F

7^&D=-,"j^9#7?,CF"3Nh&JlgKO"9Hjs04N

rhjP;kh&K9k?a"ICN-1hrdj6k,W,GF-^9#

��-
�����	�2�"������: /i$"sHH5<P<HNV

G8zG<?NH%dL.,Tolk3HNEgJFAN 1 DH7F"/i$

"sH&"Wj1<7gsHG<?Y<9&5<P<HNVGu1O75lk

G<?r!Z9k,W,88k3H,s2il^9#/i$"sHH5<P<

VG3<I&Z<8,[Jklg"/i$"sHGO-zH=G5l?G<?

,"Q9NkL"G<?Y<9&5<P<GO5zKJkH$&u7b=,K

88@^9#3lHO?PK"/i$"sHGO5z@C?G<?,"Q9N

kL"G<?Y<9&5<P<G-zKJkH$&lgb"j^9#

/i$"sHH5<P<VG3<I&Z<8,[JklgKO"CjN(s

I&f<6<&"Wj1<7gsd API i$Vij<G"ifkh},T(

J/JkD=-,"j^9#5iK"ltNQia<?< (9Hjs09JI)

O/i$"sHG3^sId API KhCF!Z5lkNKP7" SQL 9F<

HasHbNH</sOG<?Y<9N3<I&Z<8KQ95lk^G!Z

5l^;s#=NkL"3<I&Z<8,[JkD-Gb SQL 9F<Has

HrHQ7FOG<?Y<9&*V8'/H (=JI) K"/;9G-kN

K"CjN3^sIb7/O API GO=N18*V8'/HK"/;9G-

J$H$&u7,88@^9#
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33G"k"Wj1<7gsNcrM(F_^7g&#=N"Wj1<7gs

O(sI&f<6<,n.7?=K^^lF$kG<?rV=&H7F$^

9#=N=N>0, 128 P$Hhjb9/JiJ$3HKm\7F/@5$#

GO5C=/"J<K(5lF$k3N5sWk&"Wj1<7gsN7Jj

*rM87F_^7g&#

1. DBCS G<?Y<9rn.7^9# DBCS /i$"sH+iO"= (t1)

,n.5l^7?#3N=N>0N95OAg&I 128 P$HG9#3N

=>KO9Hjs0, EUC KQ95lkH 2 P$Hhjb9/Jk8z

,$/D+^^lF$^9#kLH7F"EUC =-NlgKO"3N=>

N95O 131 P$HKJj^9# DBCS +i DBCS XNVN\3GOH

%,J$NG"G<?Y<9D-GO=>, 128 P$HKJj" CREATE

TABLE O5oKBT5l^9#

2. EUC /i$"sH, DBCS G<?Y<9K\37^9#3N/i$"s

H+iO"= (t2) ,n.5l^7?#3N=N>0N95O"EUC H7F

3<I=5l?lgO 120 P$HG" DBCS KQ95lkH 100 P$H

KJj^9# DBCS G<?Y<9N=>O 100 P$HG9# CREATE

TABLE O5oKBT5l^7?#

3. EUC /i$"sH+i"= (t3) ,n.5l^7?#3N=N>0O 64 N

EUC 8z (131 P$H) G=.5lF$^9#3N>0r DBCS KQ99

kH"3N>0N95O 128 P$HN)BKgo;FZjNFilk3H

KJj^9# CREATE TABLE O5oKBT5l^7?#

4. EUC /i$"sH, DBCS G<?Y<9bN=N*N*N (t1"t2"*h

S t3) KP7F"Wj1<7gsrFSP7?H3m"kLO!Nh&K

Jj^7?#

= kL

t1 "Wj1<7gsO3N=>r5zH=G7^9#95,

131 P$H@+iG9#

t2 57$kL,=(5l^9#

t3 "Wj1<7gsO3N=>r5zH=G7^9#95,

131 P$H@+iG9#

5. EUC /i$"sHKhCF CLP +i DBCS G<?Y<9rHq7^9#

3N=>O/i$"sHGO 131 P$HG9,"HqO.y7^9#3N

=>,5<P<GO 128 P$HKJk+iG9#

DESCRIBE 	!��"�����: EUC G<?Y<9KP7F DESCRIBE

rBT9kH"G<?Y<9bN GRAPHIC sNjAKpE$?".g8zH
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GRAPHIC sKD$FNps,V5lF-^9#3NpsO"/i$"sHN

3<I&Z<8KQ95lk0N5<P<N3<I&Z<8KpE$F$^

9#

"Wj1<7gs8. (c: VALUES SUBSTR(?,1,2)) Grh5l?*rj9H`

\KP7F DESCRIBE rBT7"=NkL8zG<?^?O0iU#C/&

G<?,X87F$?lg"V5lF/k SQLLEN MKC(F"V5lF/

k3<I&Z<8b>A7F/@5$#V5lF-?3<I&Z<8,"Wj

1<7gs&3<I&Z<8H18lg"H%OTol^;s#V5lF-?

3<I&Z<8,G<?Y<9&3<I&Z<8H18lgO"H%ND=-

,"j^9# FOR BIT DATA (3<I&Z<8 0) G"k*rj9H`\d"

Wj1<7gs&3<I&Z<8bN*rj9H`\O""Wj1<7gsK

V5lFbQ95l^;s#7?,CF"sp5lk95KH%dL.O"j

^;s#

EUC ��������� DBCS ������: "Wj1<7gsN3<I&

Z<8, EUC 3<I&Z<8Nlg" DBCS 3<I&Z<8NG<?Y<

9KP7F DESCRIBE r/T9kH" CHAR *hS GRAPHIC sKD$F

V5l?ps,G<?Y<98.KV5l^9#?H(P" DESCRIBE Nl

DH7FV5l? CHAR(5) sKO"SQLLEN U#<kIK 5 NM,"j^

9# EUC J0NG<?NlgO"3Ns+iG<?rhjP9H"-1hr

5 P$Hdj6k3HKJj^9# EUC G<?NlgKO"3N3HO"F

O^j^;s# DBCS +i EUC XN3<I&Z<8Q9,TolkH"

CHAR sN8zKHQ5lk3<I=Kc$,"k?a"G<?9,g-/J

kD=-,"j^9#?H(P"fql (KNz) 8z;CHNlg"3Nh

&JG<?H%,GgG 2 \KJj^9#D^j"DBCS 3<I=GNGg

8z9, 2 P$HNH-"EUC GO 4 P$HKJkD=-,"j^9#|\

l3<I&;CHNlgb"2 \NH%,88@^9#?@fqlNlgHO

[Jj"|\l DBCS GGg8z9, 2 P$H@C?bN,"|\l EUC

GO 3 P$HKJk3Hb"k3HKmU7F/@5$#3Nh&JH%O8

t 1.5 KhCFN_Nk3H,G-^9,"|\l DBCS GO1lP$H&

+?+J8z,?C?N 1 P$HJNKP7"|\l EUC GO 2 P$HH

c$,"j^9#Gg5$:N=LKX9k\YKD$FO" 549Z<8N

X8zQ9NH%8tYr2H7F/@5$#

8zQ9NkLH7FNG<?9NQ=O".g8zG<?NlgKN_/3

kbNG9#^A8zG<?N3<I=O"3<I=9-<^,INh&Jb

NG"m&H"oK1895"D^j 2 P$HG9#G<?rmCF:oJ$

h&K9k?a"3<I&Z<8,[JkJINu7,8_7F$k+I&

+"*hS=l, EUC "Wj1<7gsH DBCS G<?Y<9HNVNb
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NG"k+I&+JIKD$F>A9k,W,"j^9#G<?Y<9&3<

I&Z<8H"Wj1<7gs&3<I&Z<8,INh&JbN+O"

CONNECT 9F<HasH+iV5l? SQLCA bK"kH</s+i=LG

-^9#\YKD$FO"540Z<8NX3<I&Z<8MN3PY^?O

SQL rbq r2H7F/@5$#=Nh&Ju7,8_9klg""Wj1

<7gsN&GO"=N3<I=9-<^NGgH%8tKpE$F.g8z

G<?QNICN-1hrdj6k,W,88^9#

DBCS ��������� EUC ������: "Wj1<7gs&3<I&

Z<8, DBCS 3<I&Z<8G" DESCRIBE r EUC G<?Y<9KP7

F/T9klgKb"565Z<8NXEUC "Wj1<7gsH DBCS G<?

Y<9YGb@7?NH1MNvA,88^9#?@73AiNlgKO"

SQLLEN U#<kINMG(5lk[IN-1hO,WH5l^;s#3Nu

7GG-J1<9HJkNO"9YFNG<?, EUC G1lP$H^?O 2

P$HNIAi+G"k3HG9#3Nlg"SQLLEN K(5l?NH^C?

/18P$Ht, DBCS 3<I=9-<^G,WKJj^9#3Nh&Ju

7r|$FO"SQLLEN G(5lkhjb/J$P$HtGQ_^9#IN

EUC 8zr]I9kKbGgG 2 P$H"lP=,@+iG9#

��������������-����: DBCS 3<I&Z<8H EUC 3

<I&Z<8VGNQ9~K88@k9Hjs09NQ=rM8K~lkH"

Gj9G<?&?$WrHoJ$},I$+b7l^;s#Vis/da~_

,,WKJk+I&+KhCFO"DESCRIBE NBTe"SQLTYPErGj9

8z9Hjs0+iDQ98z9Hjs0KQ99k},I$+b7l^;

s#?H(P"EUC H DBCS VN\3GGgH%8t 2 ,(5lF$kl

g" (565Z<8NXEUC "Wj1<7gsH DBCS G<?Y<9YNc

CHAR(5) rFSHQ9kH) "Wj1<7gsO 10 P$Hdj6k,W,"

j^9#

SQLTYPE ,Gj9Nlg"EUC "Wj1<7gsOsr DBCS G<? (=

l+NOvxt,NurH7F 5 P$Hr^ak3H,G-k) +iQ95l

? EUC G<?&9Hj<`H7Fu1hk3HKJj^9#3<I&Z<8

Q9KhCFG<?WG,=NGg5$:^GjiJ$lgKO"3lK5i

KVis/,da~^l^9# SQLTYPE ,DQ9G"lP"CHAR(5) sN

fHN5NU#O]C?^^"=<9N 5 P$HK 5 A 10 P$HN?<2

CHr^ak3H,G-^9#3lH1MK"G<?,L.9klgKb

(DBCS "Wj1<7gsH EUC G<?Y<9VG)"DQ9G<?&?$W

Nh}rM87?},I$+b7l^;s#

>,N9Z<9rdj6C?jG<?&?$WrWmb<H9keojK"G

<?rGR=5;kH$&}!b"j^9#?H(P"18 VARCHAR(3000)
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r*r7FQ9eb 6000 P$H^ailkh&K9k?a"2 DN*rj

J"9JoA SUBSTR(VC3000, 1, LENGTH(VC3000)/2) H SUBSTR(VC3000,

(LENGTH(VC3000)/2)+1) rL9KBT7F 2 DN VARCHAR(3000) "Wj1

<7gshK,1k3H,G-^9#3Na=CIrHQG-kNO"G<

?&?$W,b&3lJeWmb<HG-J$H$&lgG9#?H(P"|

\l DBCS 3<I&Z<8G3<I=5l"Gg9, 2 .,P$HN CLOB

GO"|\l EUC 3<I&Z<8G3<I=9k]"=N5$:r*=i/

Gg 2 sWmb<HG-^9#@$9(kH"G<?rGR=7J1lPJi

J/JkNO" 2 .,P$Hr6(G<?&?$WN5]<H,J/JCF+

iG9#

�������	������
�+�: EUC H DBCS ,._9k3<I&

Z<8D-GO"9Hjs04Nr 1 DNsK}a-lk@1N9Z<9rd

j6CF$J$H"Q9eKdj,88klg,"j^9#3Nlg"9Hj

s09NGgH%O 2 \KJj^9#H%,sNFLr6(klgKO"

SQLCODE -334 (SQLSTATE 22524) ,V5l^9#

3Nh&JkL"!Nh&J"90KO@i+KJiJ+C?j0bCFOM

8G-J$u7KYj^9#

v SQL 9F<HasHO 32 765 P$Hhjb9/9k3HOG-J$#9F

<HasH,+Jj#(@C?j"Q9~KH%7=&JjtdG<?Y<

9&*V8'/Hr?tHQ7F$klgKO"U0Ka/3N)BK~#

7F7^$^9#

v Q9~H%NkLH7FvD5lF$k SQL 1LRNGg9O";1LR

G 8 P$H"91LRG 128 P$H#

v Q9~K"[9H@l1LROGg9 255 P$H^GH%G-k#

v SQLCA =$bN8zU#<kI,Q95lklgb"Gg9H7FjA5

lF$kJeNH%OvD5lF$J$#

�	�������	
��: .g7?3<I&Z<8D-QN"Wj1<7

gsr_W9klg"J<Nu7KD$FO" SQL rbq r2H7F/@5

$#

v 8gi; (UNION"INTERSECT"*hS EXCEPT) N4*rK*1kP~

9k9Hjs0s

v "kN*ZisI

v RtN*ZisI (LIKE r|/)

v CASE 9F<HasHNkL0

v 9+i<Xt COALESCE (*hS VALUE) Nz-t

v IN RtN IN j9HN0M

v #tTN VALUES 8aNP~9k0
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e-Nu7GO"G<?Y<9&3<I&Z<8GOJ/""Wj1<7g

s&3<I&Z<8KP7F/3kQ9rM87F$^9#

�������������������
��: EUC H DBCS ,._9

k3<I&Z<8D-GO".g8zd0iU#C/&9Hjs0N95,=

NG<?&?$WGvD5lF$kGg9r6(F$kH"Q9eKdj,8

8klg,"j^9#H%eN9Hjs09,G<?&?$WN)Br6(k

lg"G<?&?$WNWmb<HOTol^;s#eojK"vD5lF$

kH%NGgMr6(?3Hr(9(i<&aC;<8,V5l^9#3Nu

7O"^~~hjb"RtN>AfKh//3j^9#^~~KO""Wj1

<7gs,FWKs}r1LG-"GgH%8tbFWKD.G-k+iG

9#g>Nlg"8zQ9N3N{!nQO"Gg9,bCH9$X"G<

?&?$WKMr-c9H9k3HKhCF"srG-^9#?H(P"

CHAR MNGg9O 254 P$HJNKP7" VARCHAR NGgMO 32672

P$HG9# H%KhCFG<?&?$WNGg9r6(F7^&lgKO"

SQLCODE -334 (SQLSTATE 22524) ,V5l^9#

�	��
�����������
����: [9HQtKXj5l?.g

8zG<?d0iU#C/&G<?"*hS sqleproc() ^?O SQL CALL

FSP7GN SQLDA O""Wj1<7gs&3<I&Z<8HG<?Y<

9&3<I&Z<8,[JklgKQ9,/-^9#Q9NkLH7F9Hj

s09NH%,Tolklg"=NH%KP~G-k@1N9Z<9,dj6

ilF$J$H"SQLCODE -334 (SQLSTATE 22524) ,V5lF7^$^

9#=N?a9H"<I&Wm7<8c<r+/9k]KO"88@kH%K

w(F=,N9Z<9rdj6CF*/,W,"j^9#H%KP~G-k@

1N9Z<9rdj6k3H,G-kh&"DQ9G<?&?$WrHQ9k

h&K7F/@5$#

Unicode (UCS-2) �����	������
������

0RNa"559Z<8NX.g3<I&;CHD-K*1k+/YK-\5lF

$kpsO" UCS-2 G<?Y<9Kb,QG-k3HKm\7F/@5$#

IsJ3<I&Z<8D-N"Wj1<7gsGb" Unicode G<?Y<9K

\3G-^9# Unicode G<?Y<9K\39k"Wj1<7gsKP7F"

G<?Y<9&^M<8c<O"8z9Hjs0&G<?r""Wj1<7g

s&3<I&Z<8HG<?Y<9&3<I&Z<8 (UTF-8) HNVGQ97

^9# UCS-2 G<?Y<9GO"0iU#C/&G<?O,: UCS-2 A0K

Jj^9#7+7"3^sITWm;C5<rHQ7F0iU#C/&G<?

r!w9klgKO"0iU#C/8zb/i$"sH&3<I&Z<8KQ

95l^9#3NQ9KhCF"3^sITWm;C5<O"0iU#C/8

zr=TNU)sHG=(G-^9#G<?Y<9&^M<8c<KhCF
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UCS-2 8z,/i$"sH&3<I&Z<8KQ95lklgKO"ltNG

<?,:olkD=-,"j^9#G<?Y<9&^M<8c<,/i$"s

H&3<I&Z<8bN-zJ8zKQ9G-J$8zO"=N3<I&Z<

8NJ,~NV98zKQ95l^9#

DB2 ,3<I&Z<8+iN8zr UTF-8 KQ99kH"8zN3<I&Z

<8*hS3<I&]$sHK~8F"=N8zr=9gWNP$HNtO}

:7^9# UTF-8 GO 7 SCH ASCII OTQG9#F ASCII 8zO 1 P

$HrW7^9#s ASCII UCS-2 8zO"=l>l 2 ^?O 3 P$HKJ

j^9# UTF-8 Q9N\YKD$FO"I}Njz-"^?O Unicode 8`

KD$FN8qr2H7F/@5$#

Unicode G<?Y<9K\39k"Wj1<7gsGO"0iU#C/&G<

?O9GK Unicode b<IG9# DBCS G<?Y<9K\39k"Wj1<

7gsGO"0iU#C/&G<?O""Wj1<7gsN DBCS 3<I&

Z<8HG<?Y<9N DBCS 3<I&Z<8HNVGQ95l^9#

Unicode "Wj1<7gs+Nb" Unicode XN^?O Unicode +iN,W

JQ9rBT9k,W,"j^9#"k$O"0iU#C/&G<?KP7F

O" WCHARTYPE CONVERT *W7gsr_j7F wchar_t rHQ9k,

W,"j^9# 3N*W7gsN\YKD$FO"664Z<8NXC *hS

C++ GN0iU#C/&[9HQtNh}Yr2H7F/@5$#

���-�����������

3NaGO""Wj1<7gs,INh&K7Fjb<H&G<?Y<9rn

05;k+"^?=l,INh&K7FlYK#tNG<?Y<9rn05;

k+rb@7^9#gJ@r!K(7^9#

v jb<HnH1L

v #t5$H97

DB2 GO"BACKUP"RESTORE"DROP DATABASE"CREATE DATABASE

JINjb<H&5<P<Xtr"m<+k&"Wj1<7gsG"k+Nh

&KBT9k3H,G-^9#3liNXtrjb<HKHQ9k3HN\Y

KD$FO" I}Njz- r2H7F/@5$#

�9������

nH1LHO"1lN@}His6/7gsN3HG9#3lO"9YFNh

}NBT,.y9k+"^?O4NH7FOT.yHM(ilkl"N SQL

9F<HasH+i.j)CF$^9#
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jb<HnH1LKhj"f<6<^?O"Wj1<7gs&Wm0i`O"

nH1L"?j 1 DNm1<7gsGG<?NI_hj^?O97,T(^

9#3lO"nH1LbGN 1 DNG<?Y<9XN"/;9r5]<H7^

9#"Wj1<7gs&Wm0i`O#tNjb<H&G<?Y<9K"/;

9G-^9,"nH1LbGO 1 DNG<?Y<9K7+"/;9G-^;

s#

jb<HnH1LKO!NC',"j^9#

v nH1L"?j#tNWa,5]<H5lk#

v nH1L"?j#tN+<=k,5]<H5lk#

v FnH1LG 1 DNG<?Y<97+"/;9G-J$#

v "Wj1<7gs&Wm0i`O"nH1Lr3_CH^?Om<kPC/

7^9#CjN(i<Nu7GO"5<P<OnH1Lrm<kPC/7^

9#

���-���

#t5$H97O",6nH1L (DUOW) *hS 2 U'<:&3_CHH7

FbNilF$^9#3lO""Wj1<7gs,"#tNjb<H&G<?

Y<9&5<P<K"kG<?r"]4-rNBK7J,i97G-kh&K

9kXtG9##t5$H97Nh$cH7F"dTGNHis6/7gsr

s2k3H,G-^9#3NHis6/7gsGO""k}BNBb,LNG

<?Y<9&5<P<N}BK\5l^9#3Nh&JHis6/7gsG

O"1 DN}BGNZj}N97N3_CH,"LN}BXN_7}N97N

h},3_CH5lk~@GBT5lk3H,EWG9##t5$H97NM

8v`O"3liN}BKhCF=5lkG<?, 2 DN[JkG<?Y<

9&5<P<KhCFI}5lku7K,Q5l^9#

#t5$H97rHQ9lP" 1 DNnH1LbG#tN DB2 fKP<5

k&G<?Y<9NG<?Y<9NI_hj*hS97rT(^9# DB2 3

M/Hr$s9H<k7F$k+" DB2 fKP<5k&G<?Y<9 (s?

<Wi$:&(G#7gsGs!5lF$k DB2 3M/H!=rHQ7F$

klg"[9H^?O AS/400 G<?Y<9&5<P< (DB2 fKP<5k&

G<?Y<9 (OS/390 G) *hS DB2 fKP<5k&G<?Y<9 (AS/400

G) JI) HHbK"#t5$H97rHQ9k3HbG-^9##t5$H

97r>NG<?Y<9&5<P<HHbKHQ9klgO" 861Z<8N

XDB2 3M/HGN#t5$H97YGb@7F$kh&KCjN)B,"j

^9#

His6/7gs&^M<8c<O"#tNG<?Y<9VGN3_CHr4

07^9# TxSeries CICS Nh&JHis6/7gsh} (TP) bK?<D-
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GO" TP bK?<OH+NHis6/7gs&^M<8c<rHQ7^9#

=&GJ$lgO"DB2 HHbK!k5lkHis6/7gs&^M<8c<

,HQ5l^9# DB2 fKP<5k&G<?Y<9 (OS/2 G)"UNIX"*h

S Windows 32 SCH *Zl<F#s0&79F`O" XA (H%"<-F

/Ac<) `rNq;I}Wm0i`G9# DB2 3M/HrHCF"/;9

9k[9H*hS AS/400 G<?Y<9&5<P<O" XA `rNq;I}W

m0i`G9#^?"DB2 fKP<5k&G<?Y<9&His6/7gs&

^M<8c<O" XA `rHis6/7gs&^M<8c<GOJ$ 3H"

9JoAHis6/7gs&^M<8c<,40G-kNO DB2 G<?Y<

9@1G"k3HKmU7F/@5$#

#t5$H97N\YKD$FO"I}Njz- r2H7F/@5$#

���-����	�����"

#t5$H97O"#tNG<?Y<9Gh}rT$"G<?]4r]}7?

$lgKGb-zG9#?H(P"dTNFY9,=l>lNG<?Y<9r

}CF$?lg"=b>w"Wj1<7gsO"!N3HrT$^9#

v wb&NG<?Y<9K\39k#

v wb&N}BDbrI_hj"b[,=,"k3HrN'9k#

v wb&N}BDb+i>wb[r97z/#

v uh&NG<?Y<9K\39k#

v uh&N}BDbK>wb[rC;9k#

v G<?Y<9r3_CH9k#

1 DNnH1LG3lrT&3HKhj">}NG<?Y<9,975lF$

k+"^?O$:lb975lJ$h&KG-^9#

���-���
������� SQL �������

572Z<8N=26 O"#t5$H97N SQL 9F<HasHN3<G#s0

}!rb@7F$^9#8NsO"#t5$H97rHQ7J$ SQL 9F<

HasHr(7"&NsO"#t5$H97H`w7?9F<HasHr(7

F$^9#
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= 26. RUOW *hS#t5$H97 SQL 9F<HasH

RUOW 9F<HasH #t5$H979F<HasH

CONNECT TO D1
SELECT
UPDATE
COMMIT

CONNECT TO D2
INSERT
COMMIT

CONNECT TO D1
SELECT
COMMIT

CONNECT RESET

CONNECT TO D1
SELECT
UPDATE

CONNECT TO D2
INSERT
RELEASE CURRENT

SET CONNECTION D1
SELECT
RELEASE D1
COMMIT

8sN SQL 9F<HasHO"FnH1L"?j 1 DNG<?Y<9N_K

"/;97^9#3l,jb<HnH1L (RUOW) "Wj1<7gsG9#

&sN SQL 9F<HasHO"1 DNnH1LbG#tNG<?Y<9K"

/;97^9#3lO#t5$H97"Wj1<7gsG9#

SQL 9F<HasHNfKO"#t5$H97"Wj1<7gsK*$F[J

C?3<G#s0*hSrar5lkbNb"j^9#

v >NG<?Y<9K\39k0K=TNnH1Lr3_CH^?Om<kP

C/9k,WOJ$#

v >NG<?Y<9XN\3~KO"=T\3OZG5lJ$#=Neoj

K"Y_ uVHJj^9# CONNECT 9F<HasH,:T7Fb"=T

\3KOFA7^;s#

v G<?Y<9XN=T^?OY_\3,9GK8_7F$klg"

USER/USING 8aGO\39k3HOG-J$#

v SET CONNECTION 9F<HasHrHQ9k3HKhj"Y_\3r=T

\3KQ99k3H,G-k#

Y_G<?Y<9K CONNECT 9F<HasHrP93HKhCFb"1

83H,T(k#3lO"SQLRULES r STD K_j7?lgOT(^;

s#Wj3sQ$i<&*W7gs"SET CLIENT 3^sI"API N$:l

+rHQ9k3HKhj"SQLRULES NMr_jG-^9# SQLRULES

(DB2) NJ,~MKhj"CONNECT 9F<HasHrHQ9k\3NZj

X(,D=KJj^9#

v *r~K"LNG<?Y<9KZj9(F+i5NG<?Y<9Ka7F

b"+<=kLVOQoiJ$#
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v CONNECT RESET O"=T\3NZG*hS=TnH1LNE[GN3_

CHrToJ$#=Neoj"J,~NG<?Y<9 (9GKjA5lF$

klg) K@(*K\39kNH183HKJj^9#E[N\3,jA5

lF$J$lg"SQLCODE -1024 (SQLSTATE 08003) ,a5l^9#

v RELEASE 9F<HasHrHQ9k3HKhj"!N COMMIT GZG5

lk\3r^</9k3H,G-k# RELEASE CURRENT 9F<Has

HO=T\3K,Q5l" RELEASE connection (\3>) OXj7?\3K

,Q5l" RELEASE ALL 9F<HasHO9YFN\3K,Q5l^

9#

r|H^</5l?\3O"!N COMMIT G|n5lk^GHQG-k#

m<kPC/O\3N|nrToJ$?a"9GK8_7F$k\3XNF

nT,D=G9# DISCONNECT 9F<HasH (^?OWj3sQ$i

<&*W7gs) rHQ7F"3_CH^?Om<kPC/eK\3r|n

7^9#

v COMMIT 9F<HasHO"nH1L (=T^?OY_) K*1k9YFN

G<?Y<9r3_CH9k#

v ROLLBACK 9F<HasHO"nH1LK*1k9YFNG<?Y<9r

m<kPC/7"9YFNG<?Y<9G]}5lk+<=kr""/;9

5l?+I&+K++oi:/m<:9k#

v 9YFN\3 (Y_\3*hSr|H^</5l?\3JI) O""Wj1

<7gsNWm;9,*;9kHZG9k#

v \3,.y9kH (*W7gsXjNJ$ CONNECT 9F<HasHb^

`#3lO"=T\3NHqN_rBT9k)"tM, SQLCA N

SQLERRD(3) *hS SQLERRD(4) U#<kIKa5lk#

SQLERRD(3) U#<kIO"\35l?G<?Y<9,nH1LK*$F=

_97D=+I&+KD$FNpsra7^9#!K"a5lkD=-N"

kMr(7^9#

1 97D=

2 I_hjlQ

SQLERRD(4) U#<kIKhja5lk"\3N=_NC-KD$FNps

r!K(7^9#

0 ,QTD=# 3NuVO"97*hS 1 U'<:&3_CHNH

QrT&<LlYkN/i$"sH+iBT5l?lgKN_/8

9k#

1 1 U'<:&3_CH#

2 1 U'<:&3_CH (I_hjlQ)#3NuVO"DB2 3M/H
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N1|@I}Wm0i`r+O7J$G" DB2 3M/HrHCF"

/;99k[9H^?O AS/400 G<?Y<9&^M<8c<KN

_,QG-^9#

3 2 U'<:&3_CH

D<k^?Of<F#jF#<rn.f"\3,I_hjlQNlgKf<

6<KaC;<8rP7?$lg,"k+b7l^;s#

���-���
�����������2-�

#t5$H97"Wj1<7gsrWj3sQ$k9kH-KO" CLP \3

r?$W 1 \3K_j9k,W,"j^9#=Nh&K_j7J$H""Wj

1<7gsNWj3sQ$krnT7?H-K" SQLCODE 30090

(SQLSTATE 25000) ru1hj^9#\3?$WN_jKD$F\7/O"

3^sIrbq r2H7F/@5$#J<NWj3sQ$i<&*W7gs

O"#t5$H97rHQ9k"Wj1<7gsrWj3sQ$k9kH-K

HQ7^9#

CONNECT (1 | 2)
3N"Wj1<7gs, 571Z<8NX#t5$H97"Wj1<7g

sN SQL N3<G#s0YGb@5lkh&K"#t5$H97"W

j1<7gsG SQL =8rHQ9k3Hr(9KO" CONNECT 2

rXj7F/@5$#J,~N_jN CONNECT 1 O"SQL =8N

LoN (RUOW) ,',"Wj1<7gsK,Q5lk3HrU#7^

9#

SYNCPOINT (ONEPHASE | TWOPHASE | NONE)
SYNCPOINT TWOPHASE *hS DB2 ,His6/7gsr409k

h&KXj9klg" DB2 KOHis6/7gsNuVpsrI}9

kG<?Y<9,,WG9#"Wj1<7gsr[V9kH-KO"G

<?Y<9&^M<8c<=.Qia<?< TM_DATABASE r=.

7F"3NG<?Y<9rjA9k,W,"j^9# TM_DATABASE

G<?Y<9&^M<8c<=.Qia<?<KD$F\7/O" I

}Njz- r2H7F/@5$#3liN SYNCPOINT *W7gs

,Wm0i`Nh}KINh&JFAr?(k+KD$FO" SQL r

bq N50KD$FNar2H7F/@5$#

SQLRULES (DB2 | STD)
ISO/ANSI SQL92 rpK7? DB2 ,'^?O8` (STD) ,',#t

5$H97"Wj1<7gsGHQ5lkY-+I&+rXj7^9#

DB2 ,'GO"Y_G<?Y<9K CONNECT 9F<HasHrP

93H,G-^9# STD ,'GOG-^;s#
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DISCONNECT (EXPLICIT | CONDITIONAL | AUTOMATIC)
RELEASE 9F<HasHGr|H^</5l?G<?Y<9N_

(EXPLICIT)"*<Ws5lF$k WITH HOLD +<=k,J$9YF

NG<?Y<9 (CONDITIONAL)"^?O9YFN\3

(AUTOMATIC) N$:lNG<?Y<9\3, COMMIT ~KZG5

lk+rXj7^9#

e-NWj3sQ$i<&*W7gsN\YKD$FO" 3^sIrbq r

2H7F/@5$#

#t5$H97Wj3sQ$i<&*W7gsO"GiNG<?Y<9\3~

K-zKJj^9# SET CLIENT API rHQ9k3HKhj"\3,J$l

gK (\3,N)5lk0"^?O9YFN\3ZGe)"\3N_jrV-9

(k3H,G-^9# QUERY CLIENT API rHQ9k3HKhj""Wj

1<7gs&Wm;9N=T\3N_jrHq9k3H,G-^9#

P$sI&Wm0i`O""Wj1<7gs&Wm0i`G2H5lk*V8

'/H,8_7J$H:T7^9##t5$H97"Wj1<7gsKPh9

k}!O 3 D"j^9#

v "Wj1<7gsr#tNU!$kK,d7"=l>l, 1 DNG<?Y<

9KN_"/;99k#=l>lNU!$k,"/;99k 1 DNG<?Y

<9KP7F"FU!$krQU7"P$sI7^9#

v F=,=l>lNG<?Y<9K8_9k3HrN]G-k#?H(P"d

TN=l>lNY9NG<?Y<9O"18=r}CF$^9 (G<?r|

-)#

v 0* SQL N_rHQG-k#

���-���
�������	�2�"����
�

[9H^?O AS/400 G<?Y<9K\37? XA His6/7gs&^M<

8c<,409k#t5$H97NBTKD$F\7/O" DB2 3M/H H

QTNjz- r2H7F/@5$#

J<N=.Qia<?<O"#t5$H97rBT9k"Wj1<7gsKF

Ar?(^9#=.Qia<?<O"LOCKTIMEOUT J0O"G<?Y<

9&^M<8c<=.Qia<?<G9# LOCKTIMEOUT O"G<?Y<9

=.Qia<?<G9#

TM_DATABASE
2 U'<:&3_CH&His6/7gsG"ING<?Y<9,Hi

s6/7gs&^M<8c<H7F0n9k+Xj7^9#

h17O #gD-K*1kWm0i_s0 575



RESYNC_INTERVAL
$NjHis6/7gsrFS1|5;k^GN79F`NTA~V

(C) rXj7^9# ($NjHis6/7gsHO"2 U'<:&3_

CHNh 1 J,^G.y7"h 2 J,G:T9kh&JHis6/7

gsN3HG9#)

LOCKTIMEOUT
mC/NTA~V,?$`"&HKJj"Xj7?G<?Y<9N=T

NHis6/7gsrm<kPC/9k^GNCtrXj7^9#"W

j1<7gsO"@(*K ROLLBACK r/T7F"#t5$H97

KX?7F$k9YFNG<?Y<9rm<kPC/9k,W,"j^

9# LOCKTIMEOUT O"G<?Y<9=.Qia<?<G9#

TP_MON_NAME
TP bK?<,"klg=N>0rXj7^9#

SPM_RESYNC_AGENT_LIMIT
SNA rHQ7F AS/400 5<P<HF1|`nrBTG-k"1~(

<8'sHNtrXj7^9#

SPM_NAME

v SPM , TCP/IP 2PC \3GHQ5lklg" SPM_NAME OMC

Ho</bGlU*J1LRGJ1lPJj^;s# DB2 $s9?

s9rn.9klg" DB2 O SPM_NAME NJ,~MH7F

TCP/IP [9H>+iI87?bNrHQ7^9#f<6<ND-G

3NMru1~lk3H,G-J$lgO"Q99k3H,G-^

9#[9H&G<?Y<9&5<P<H TCP/IP \3G-kh&K

9k?a"J,~Mru1~lD=K9k,W,"j^9#[9H

^?O AS/400 G<?Y<9&5<P<HN SNA \3Nlg"3

NMO4HQN SNA =JGjA7? SNA LU WmU!$kHlW

7F$J1lPJj^;s#

v SPM , SNA 2PC \3GHQ5lklg" SPM >O 2PC KHQ

5lF$k LU_NAME K_j5lJ1lPJj^;s#

v SPM , TCP/IP *hS SNA N>}KP7FHQ5lklg" 2PC

KHQ5lF$k LU_NAME rHQ7J1lPJj^;s#

m: [9H^?O AS/400 G<?Y<9&5<P<rHC?D-GN#

t5$H97KO"SPM ,,WG9#\YKD$FO"DB2 3M

/H HQTNjz- r2H7F/@5$#
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SPM_LOG_SIZE
=_N\3uVJI\3KX9kpsr-?9k?a" SPM ,HQ9

k 1 !*hS 2 !m0&U!$kNFZ<8t (4K P$H1L)#

e-N=.Qia<?<N\YKD$FO" I}Njz- r2H7F/@5

$#

���-��������

!N)B, DB2 N#t5$H97K,Q5l^9#

v TxSeries CICS Nh&JHis6/7gs&Wm;9 (TP) bK?<D-G

O"DISCONNECT 9F<HasHO5]<H5lJ$# DISCONNECT r

TP bK?<HHbKHQ9klg"SQLCODE -30090 (SQLSTATE 25000)

ru1hj^9# DISCONNECT GOJ/"COMMIT ,eK3/

RELEASE rHQ7F/@5$#

v \3?$W 2 D-GO"0* COMMIT H ROLLBACK O5]<H5lJ

$# 3ND-G COMMIT rHQ9kH"SQLCODE -925 (SQLSTATE

2D521) ,a5l"q]5l^9#3ND-G ROLLBACK rHQ9kH

SQLCODE -926 (SQLSTATE 2D521) ,a5l"q]5l^9#

v Wj3sQ$i<&*W7gs DISCONNECT CONDITIONAL O"P<8

gs 1 G<?Y<9XN\3KOHQG-J$#P<8gs 1 G<?Y<

9XN\3O"]}+<=k,*<WsNlgGb COMMIT GZG5l^

9#

v WITH HOLD Hk@5l?+<=k,#t5$H97G5]<H5lF$k

lgGb" DISCONNECT r.y5;k?aKO"WITH HOLD Hk@5

l?9YFN+<=kr/m<:7" DISCONNECT WaN0K COMMIT

rP5J1lPJiJ$#

v TP bK?<D-N5<S9,His6/7gs&^M<8c<GHQ5l

k]"#t5$H97*W7gsOE[*K CONNECT Type 2"

SYNCPOINT TWOPHASE"SQLRULES DB2"DISCONNECT EXPLICIT H

Jk#3liN*W7gsrWj3sQ$k^?O SET CLIENT API HQ

99k,WO"j^;sNG"3lO5k5l^9#

v J<N API r#t5$H97 (CONNECT Type 2) GHQ9kH"=li

N API O#t5$H97GO5]<H5lJ$?a""Wj1<7gsO

SQLCODE -30090 (SQLSTATE 25000) ru1hj^9#

BACKUP DATABASE
BIND
EXPORT
IMPORT
LOAD
MIGRATE DATABASE
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PRECOMPILE PROGRAM
RESTART DATABASE
RESTORE DATABASE
REORGANIZE TABLE
ROLLFORWARD DATABASE

v 9H"<I&Wm7<8c<O"#t5$H97bGO5]<H5lk#?

@7"#t5$H97 (CONNECT Type 2) G COMMIT *hS

ROLLBACK 9F<HasHr/T9k9H"<I&Wm7<8c<O"=

liN9F<HasH,#t5$H97GO5]<H5lJ$?a"

SQLCODE -30090 (SQLSTATE 25000) ru1hj^9#

 	���� AS/400 ������
�,	

5^6^JG<?Y<9&79F`K"/;9 (^?O97) G-k"Wj1

<7gsr+/9klgO"!NjgK>CF/@5$#

1. f<6<N"Wj1<7gs,"/;99k9YFNG<?Y<9&79F

`G5]<H5lF$kWj3sQ$k / P$sI&*W7gs*hS

SQL 9F<HasHrHQ9k#?H(P"9H"<I&Wm7<8c<

O,:7b9YFNWiCHU)<`G5]<H5lko1GO"j^;

s#

IBM =JNlgO"3<G#s0rOak0K" SQL rbq r2H7F

/@5$#

2. D=J~@G""Wj1<7gs, SQLCODE GOJ/ SQLSTATE r!

:9kh&K9k#

"Wj1<7gs, DB2 3M/HrHQ9klgK SQLCODE rHQ9

k]O" DB2 3M/HKhCFs!5lk^CTs0!=rQ$F"[J

kG<?Y<9VN SQLCODE Q9r^CW9kh&K9k#

3. 5]<H9kWhN[9H^?O AS/400 G<?Y<9 (DB2 fKP<5

k&G<?Y<9 (OS/390 G)"OS/400"^?O DB2 (VSE *hS VM

G)) G"Wj1<7gsrF9H9k#\YKD$FO" DB2 3M/H

HQTNjz- r2H7F/@5$#

[9H^?O AS/400 G<?Y<9&79F`K"/;99k}!N\YKD

$FO" 847Z<8NXU?D. [9H^?O AS/400 D-GNWm0i_s

0Yr2H7F/@5$#
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��7	(*+������	�
�,	

$/D+N*Zl<F#s0&79F`K&L9kC'O"1 DNWm;9G

BTWm0i`N#tN9lCIrBTG-k3HG9#3lKhj""Wj

1<7gs,s1|Nv]rh}9k3H,G-"]<js0!=,J/Fb

FWKv]n0"Wj1<7gsrn.G-^9#3NaGO"G<?Y<

9&^M<8c<,#tN9lCIrh}9k}!rrb7"1U9Y-_W

NXKr(7^9#4HQNWiCHU)<`,^kA9lCI=!=r5]

<H7F$k+I&+r=L9kKO" "Wj1<7gs=[Njz- r2

H7F/@5$#

3NaO"^kA9lCIN"Wj1<7gs+/KX9kQl (/jF#+

k&;/7gs*hS;^U)<JI) K:L5lF$k}rP]H7F$^

9#3liNQlKD$F\7/J$}O"4HQN*Zl<F#s0&79

F`NWm0i_s0KX9kqAr4YF/@5$#

DB2 "Wj1<7gsO"8. rHQ7F#tN9lCI+i SQL 9F<

HasHrBT9k3H,G-^9#8.HO""Wj1<7gs,9YFN

SQL 9F<HasH*hS API FSP7rBT9kD-N3HG9#9YF

N\3"nH1L"*hS>NG<?Y<9q;O"CjN8.KX"U1i

lF$^9#F8.O""Wj1<7gsbN 1 D^?O#tN9lCIKX

"U1ilF$^9#

FBTD= SQL 9F<HasHGO"GiNBT~5<S9FSP7OoK

iCArh@7h&H7^9#.y9kHh}r3T7^9," (>N9lC

IN SQL 9F<HasH,9GKiCArh@7F$k?aK) :T9k

H"FSP7O.f;^U)<G3l,]9H5lk^GVmC/5l"=l

+iiCArh@7h}r3T7^9#iCAO SQL 9F<HasH,h}

r*;9k^G]}5l"=N SQL 9F<HasHKP7F8.5l?Ge

NBT~5<S9FSP7Khjr|5l^9#

G**JkLH7F">N9lCI, SQL 9F<HasHr1~KBT7h

&H7FbF SQL 9F<HasHO"H_C/1LGBT5l^9#3lK

hjbtG<?=$O"[Jk9lCIKhCF1~KQ95lk3H,J/

Jj^9# API bBT~5<S9rHQ7?iCArHQ7^9#7?,C

F"API KO"F8.bNBT~5<S9&k<AsH18)B,]5l^

9#

J,~_jGO"9YFN"Wj1<7gsK"9YFNG<?Y<9&"/

;9GHQ9k1lN8.,"j^9#1l9lCIN"Wj1<7gsGO

3lG=,G9," SQL 9F<HasHr`!=9kH"1l8.O^kA
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9lCI&"Wj1<7gsKOT,vKJj^9#!N DB2 API rHQ9

lP""Wj1<7gsOF9lCIKLDN8.r\37F"9lCIVG

8.rO93H,G-kh&KJj^9#

v sqleSetTypeCtx()

v sqleBeginCtx()

v sqleEndCtx()

v sqleAttachToCtx()

v sqleDetachFromCtx()

v sqleGetCurrentCtx()

v sqleInterruptCtx()

8.OWm;9bN9lCIVGr9G-^9,"Wm;9VGOr9G-^

;s##tN8.NHQ}!N 1 DO"BTHis6/7gsN5]<HG

9#e-N8.N API NHQ}!N\YO" I} API rbq *hS 583Z

<8NXBTHis6/7gsYr2H7F/@5$#

��7	(*+������������

^kA9lCIN"Wj1<7gs+iG<?Y<9r"/;99k]KO"

3liNXKK>CF/@5$#

v "37?G<?=$NQ9#

"Wj1<7gsO"SQL 9F<HasH^?OG<?Y<9&^M<8c

<&k<As,""k9lCIGh}5lF$kVK" SQL 9F<Has

H*hSG<?Y<9&^M<8c<&k<As,HQ9kf<6<jAN

G<?=$,"LN9lCIKhCFQ95lF$J$3HrN'9k,W

,"j^9#?H(P">N9lCIN SQL 9F<HasH, SQLDA r

HQ7F$klgO"9lCI, SQLDA rFSdj6k3H,G-J$h

&K7F/@5$#

v D9NG<?=$NHQrM(k#

+jV7rr1k?a"F9lCIK=l>lNf<6<jANG<?rO

9},FWG"kH$(^9#3lOCK"SQLCA NlgK=&$(^

9# SQLCA OD9NBTD= SQL 9F<HasHP+jGJ/"9YF

NG<?Y<9&^M<8c<&k<AsKhCFHQ5lk+iG9#

SQLCA KX"7?3Ndjrr1k?aNeXjJ, 3 D"j^9#

1. GiN9lCIJ0N9lCI,HQ9kk<AsKO9YF"=Nh,

K struct sqlca sqlca rIC7F"EXEC SQL INCLUDE SQLCA r

HQ9k#

2. EXEC SQL INCLUDE SQLCA r"0m<PkzOOObKV/NGO

J/"SQLr^`Fk<AsNbtKV/#
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3. EXEC SQL INCLUDE SQLCA r #include "sqlca.h" KV-9("

SQL rHQ9kk<AsNh,K "struct sqlca sqlca" rIC9k#

��+�'��
��
���+�������7	(*+ UNIX 
���

���

AIX"Solaris"HP-UX"*hS Silicon Graphics IRIX GO"G<?Y<9\3

GHQ5lk3<I&Z<8*hSqL3<IrBT~KHq9k?aKHQ

5lkXtKP7FQ9,C(il^7?#3liO=_GO9lCI&;<

UG9,"?tNBTG<?Y<9\3rHQ9k^kA9lCI&"Wj1

<7gsGO"mC/%g (*hS=NkL"QU)<^s9Nc<) ,/-

kD=-,"j^9#

^kA9lCI&"Wj1<7gsGNmC/%gr:i9?aK"77$D

-Qt (DB2_FORCE_NLS_CACHE) ,n.5l^7?#

DB2_FORCE_NLS_CACHE , TRUE K_j5lkH"3<I&Z<8*hS

qL3<IpsO"9lCI,GiK"/;99k]K]I5l^9#=N~

@+i"-cC7e5l?psO"3NpsrWa9k>N9YFN9lCI

GHQ5l^9#3Npsr]I9kHmC/%gOo:5l"u7KhCF

OQU)<^s9,~e7^9#

\3VNm1<k_jr"Wj1<7gs,Q99klgKO"

DB2_FORCE_NLS_CACHE r TRUE K_j9kY-GO"j^;s#=Nh

&K_j9kH"m1<k_j,Q95lFb"5Nm1<kps,a5l^

9#lL*KO"^kA9lCI&"Wj1<7gsOm1<k_jrQ97

^;s#3lKhj""Wj1<7gsO9lCI&;<UN^^G"k3H

,G-^9#

���	(*+����������	����

#tN9lCIrHQ9k"Wj1<7gsO"v3N3HJ,i"1l9l

CIrHQ9k"Wj1<7gshjb#(G9#3N>,N#(5Khj"

=|7J$dj,$/D+88kD=-,xsG$^9#^kA9lCIN"

Wj1<7gsrn.9kH-KO"!NvAKmUr'CF/@5$#

v 2 DJeN8.VK*1kG<?Y<9N>0X8

"Wj1<7gsbNF8.KO"G<?Y<9&*V8'/HKP9km

C/JI"=l>lG-NG<?Y<9q;,"j^9# 3N?a"2 DN

8.,18G<?Y<9&*V8'/HK"/;97F$klg"GCIm

C/rz-/39D=-,"j^9#G<?Y<9&^M<8c<OGCI

mC/r!P7"l}N8., SQLCODE -911 ru1hkH"=NnH1

L,m<kPC/5l^9#
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v 2 DJeN8.VGN"Wj1<7gsN>0X8

8.VN>0X8rN)9kWm0i_s0;!KmU7F/@5$#iC

A";^U)<"*hS/jF#+k&;/7gsO"=Nh&J>0X8

rN)9kWm0i_s0;!NcG9#"Wj1<7gsK 2 DN8.,

"j"=N8.VKO"Wj1<7gsN>0X8HG<?Y<9N>0X

8NIAib,8_9klg""Wj1<7gs,GCImC/9kD=-

,"j^9#>0X8N"kbN,G<?Y<9&^M<8c<NI}OO

0K"klg"GCImC/,!P5lJ$NG""Wj1<7gsOfG

^?OOs07^9#

3NoNdjNcH7F"2 DN8.,"j"=NIAib&LNG<?=

$K"/;99k"Wj1<7gsrM(F_^7g&#>}N8.,=N

G<?=$r1~KQ99k3Hrr1k?a"G<?=$O;^U)<K

hCF]n5l^9#8.O!Nh&KJj^9#

context 1
SELECT * FROM TAB1 FOR UPDATE....
UPDATE TAB1 SET....
get semaphore
access data structure
release semaphore
COMMIT

context 2
get semaphore
access data structure
SELECT * FROM TAB1...
release semaphore
COMMIT

GiN8., SELECT *hS UPDATE 9F<HasHr5oKBT7F

$kH-K" 2 V\N8.,;^U)<rM@7FG<?=$K"/;99

kH7^9#GiN8.,;^U)<rM@7h&H7^9,"2 V\N8

.,;^U)<r]}7F$k?a"M@G-^;s#33G 2 V\N8.

O= TAB1 +iTrI_hm&H7^9,"GiN8.,]}9kG<?Y

<9&mC/KhCF=N`n,d_7F7^$^9#"Wj1<7gs

O"8. 1 ,8. 2 N0K0;G-:"8. 2 ,8. 1 N0;rTCF

$kuVKJj^9#"Wj1<7gsOGCImC/7^9,"G<?Y

<9&^M<8c<O;^U)<N>0X8rNiJ$?a"8.Om<k

PC/5l^;s#=N?a""Wj1<7gsOd|uVKJCF7^$

^9#

�����&�*+�*����������

G<?Y<9&^M<8c<O9lCIVNGCImC/r!PG-J$?

a"GCImC/7J$h&K (^?O/J/Hb=lrsrG-kh&K)
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"Wj1<7gsr_W7F3<G#s07J1lPJj^;s#eNcG

O"$/D+N}!GGCImC/rsr9k3H,G-^9#

v ;^U)<rM@9k0K]}7F$?mC/r9YFr|9k#

8. 1 N3<IrQ97F";^U)<rM@9k0K3_CHrBT9k

h&K7^9#

v ;^U)<KhCF]n5l?;/7gsNbtK"SQL 9F<HasHr

3<G#s07J$#

8. 2 N3<IrQ97F"SELECT rBT9k0K;^U)<rr|9

kh&K7^9#

v 9YFN SQL 9F<HasHr;^U)<btK3<G#s09k#

8. 1 N3<IrQ97F"SELECT 9F<HasHrBT9k0K;^

U)<rM@9kh&K7^9#3N;!O"0nO7^9,""^j*+

aG-^;s#H$&NO";^U)<OG<?Y<9&^M<8c<XN

"/;9r`!=9k?a"#tN9lCIrHQ9kzL,/x5lJ$

+iG9#

v LOCKTIMEOUT G<?Y<9=.Qia<?<r -1 J0NMK_j9

k#

3lGOGCImC/rI03HOG-^;s,"BTrF+9k3HOG

-^9# 8. 2 O"Wa5l?mC/rM@G-J$?a"kIOm<k

PC/5l^9# m<kPC/N(i<rh}9kH-KO"8. 2 O;

^U)<rr|7J1lPJj^;s#;^U)<rr|9kH"8. 1 ,

Q3G-"8. 2 ,r|5lFn0rFnT7^9#

GCImC/rsr9k;!r"0RNcKvFOaF(7^7?,"3N}

!O9YFN^kA9lCI&"Wj1<7gsK,Q9k3H,G-^9#

lLK"]nq;r7&h&KG<?Y<9&^M<8c<r7&JiP"^

kA9lCI&"Wj1<7gsGdj,88k3HO"j^;s#

�����$����

"Wj1<7gs,"BTHis6/7gs HFV#tNH)7?\3r}C

F$kHXxG"klg,7P7P"j^9#His6/7gsrHQ9k

H""Wj1<7gsOlYK#tNG<?Y<9K\3G-"^?18G<

?Y<9XN#tNH)7?\3rN)9k3HbG-^9#

579Z<8NX^kA9lCING<?Y<9N"/;9YKb@5lF$k8

. API rH_~`H""Wj1<7gsGBTHis6/7gsrHQ9k

3H,G-^9#"Wj1<7gsbGn.5lk8.O"=l>l>N8.

HOH)7F$^9#H$&3HO">N8.KhCFBT5lk COMMIT
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^?O ROLLBACK 9F<HasHJINh0KFA5l:K"7?K8.r

n.7"=N8.rHQ7FG<?Y<9K\37"G<?Y<9K SQL 9

F<HasHrBTG-kH$&3HG9#

?H(P"f<6<,"kG<?Y<9KP7F SQL 9F<HasHrBT

7"1~KLNG<?Y<9GBT7F$kh0Nm0r]89kH$&"W

j1<7gsrn.9kH7^7g&#m0OG7NbNGJ1lPJj^;

s+i"m0r979k?SK COMMIT 9F<HasHr/T9k3H,,

WG9,"m0KP7F/T7?3_CH,f<6<N SQL 9F<HasH

KFA9k3HNJ$h&K7?$HW$^9#3Nh&JH-K3="BT

His6/7gsrH$^9#"Wj1<7gsbG"!N 2 DN8.rn.

7^9# 1 DN8.Of<6<NG<?Y<9K\37"f<6<N SQL 9

YFKP7FHQ9kbNG"LN8.Om0&G<?Y<9K\37"m0

N97KHQ7^9#3Nh&K_W9k3HKhj"m0&G<?Y<9X

NQ9r3_CH7Fb"f<6<N=_NnH1LKOFAOZS^;s#

BTHis6/7gsNb& 1 DNx@O""k\3G+<=kKP9kh}

,m<kPC/5lFb">N\3N+<=kKO?NFAbJ$H$&3H

G9# 1 DN\3Gm<kPC/,Tol?eb">N\3GO*;7?h}

H+<=kLVO=N^^]}5l^9#

�����$����������������'����

BTHis6/7gsrHQ9k"Wj1<7gsGO"1l\3rHQ9k

"Wj1<7gsrn.9klgKO/3j(J$djK$/D+>L9k3

H,"j^9#BTHis6/7gsrQ$?"Wj1<7gsrn.9kl

gKO"J<NmU,,WG9#

v 2 DJeN8.VGNG<?Y<9N>0X8

"Wj1<7gsbNF8.KO"G<?Y<9&*V8'/HKP9km

C/JI"=l>lG-NG<?Y<9q;,"j^9#=N?a"2 DN

8.,18G<?Y<9&*V8'/HK"/;97h&H9kH"GCI

mC/uVKJCF7^&D=-,"j^9#G<?Y<9&^M<8c<

OGCImC/r!P7"l}N8., SQLCODE -911 ru1hj"=N

8.NnH1L,m<kPC/5l^9#

v 2 DJeN8.VK*1k"Wj1<7gsN>0X8

1lN9lCIbG#tN8.rZj9(kH"=N8.VK>0X8,n

.5l^9#8.KG<?Y<9N>0X8b"klgO"GCImC/,

/3kD=-,"j^9#ltN>0X8OG<?Y<9&^M<8c<N

I}OO0K"k?a"GCImC/,!P5l:""Wj1<7gs,f

G7F7^&3Hb"j^9#
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3NoNdjNcH7F"!N"Wj1<7gsr!$7F_^7g&#

context 1
UPDATE TAB1 SET COL = :new_val

context 2
SELECT * FROM TAB1
COMMIT

context 1
COMMIT

GiN8. (context 1) , UPDATE 9F<HasHr5oKBT7?H7

^9# UPDATE O"TAB1 N9YFNTrmC/7^9#!K"8. 2

(context 2) O TAB1 N9YFNTr*r7h&H7^9# 2 DN8.OH

)7F$kNG"8. 2 O8. 1 ,mC/r]}9kVT!7^9#7+

7"8. 1 O8. 2 ,BTr*;9k^GmC/rr|G-^;s#3&

7F""Wj1<7gsOGCImC/uVKJj^9,"G<?Y<9&

^M<8c<O8. 1 ,8. 2 rT!7F$k3HrNiJ$?a"IA

i+l}N8.r/)*Km<kPC/9k3HO7^;s#=N?a""

Wj1<7gsOd|uVKJCF7^$^9#

�����$������*+�*����

G<?Y<9&^M<8c<O8.VNGCImC/r!PG-J$?a"G

CImC/7J$h&K (^?O/J/HbGCImC/rsrG-kh&K)

"Wj1<7gsr_W7F3<G#s07J1lPJj^;s#eNcG

O"$/D+N}!GGCImC/rsr9k3H,G-^9#

v 8.rZj9(k0K]}7F$kmC/r9YFr|9k#

8. 2 KZj9(k0K8. 1 ,3_CHrBT9kh&K"3<IrQ

97^9#

v lYK 2 DJeN8.+i18*V8'/HK"/;97J$#

188.+i97H*rN>},BT5lkh&K"3<IrQ97^9#

v LOCKTIMEOUT G<?Y<9=.Qia<?<r -1 J0NMK_j9

k#

3lGOGCImC/rI03HOG-^;s,"BTrF+9k3HOG

-^9#8. 2 O"Wa5l?mC/rM@G-J$?a"kIOm<kP

C/5l^9#8. 2 ,m<kPC/5llP"8. 1 OBTrQ3G-

(3lKhCFmC/Or|5l)"8. 2 Oh}rFnT7^9#

GCImC/rsr9k;!re-Ncr2MK7F(7^7?,"3N}!

OBTHis6/7gsrHQ9k9YFN"Wj1<7gsK,QG-^

9#
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X/Open XA -���.��	����������������

X/Open® XA $s?<U'<9O"#tNj=<9NQ9r409kH1~K

3liNQ9N]4-rN]9k5$N8`H5lF$^9#His6/7g

s&Wm;9&bK?< H7FNilk=UH&'"=JOlLK XA $s

?<U'<9rHQ7" DB2 O3N$s?<U'<9r5]<H9kNG"

=Nh&JD-GOq;H7F 1 DJeN DB2 G<?Y<9K1~K"/;

9G-^9#G<?Y<9&^M<8c<Gs!5lF$k XA $s?<U'

<9&5]<HN50*hS=N$sWjasHKD$FO" I}Njz-:

Wh r2H7F/@5$#4HQNWiCHU)<`, X/Open XA $s?

<U'<9r5]<H7F$k+I&+=L9kKO" "Wj1<7gs=[

Njz- r2H7F/@5$#

TP bK?<+iH)7FBT5lF$k"Wj1<7gsH[JkbGk,

His6/7gs&Wm;9KHQ5lk?a",6His6/7gsh}

(DTP) D-G`nrT&lg" DB2 KOCLJM8,,WHJj^9#3N

His6/7gs&Wm;9NbGkNC-r!K(7^9#

1. #tNo`Ns|D=Jj=<9 (DB2 G<?Y<9JI) rHis6/7

gsbGQ9G-^9#

2. BT5lF$kHis6/7gsN]4-rN]9k?a"2 U'<:&3

_CHrHQ7Fj=<9,975l^9#

3. "Wj1<7gs&Wm0i`O"His6/7gsN3_CH^?Om<

kPC/NWar"j=<9NI}Wm0i`GOJ/ TP bK?<=J

Kwj^9#?H(P"CICS D-GO""Wj1<7gsO

EXEC CICS SYNCPOINT r/T7FHis6/7gsr3_CH9kNG"

EXEC SQL COMMIT r DB2 K/T9k3HO5z+DTWG9#

4. His6/7gsNBTvDO"TP bK?<HX"9k=UH&'"Kh

jv0K*L5lk?a" DB2 JINj=<9I}Wm0i`O TP bK

?<r 1 DNvDf<6<H_J7^9#?H(P"CICS His6/7

gsNHQKO,: CICS KhkN',,WG"j"G<?Y<9X"/

;99kC"O" CICS "Wj1<7gsrFSP9(sI&f<6<G

OJ/ CICS KU?5lJ1lPJj^;s#

5. #tNWm0i` (His6/7gs) OLoT!5;il"G<?Y<

9&5<P<GBT5l^9 (DB2 GO"1lG"9~VKo?jBT5

lk"Wj1<7gs&Wm0i`HJj^9)#

3ND-NG-N-AKhj"33GBT9kh&K3<G#s05l?"W

j1<7gsKP9k DB2 N0n*hSWoO"ClJbNHJj^9#
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v ,6nH1LNWj3sQ$i<&*W7gs^?O/i$"sHN_jr

7J/Fb"#tNG<?Y<9rnH1LbG97*hS\39k3H,

G-k#

v DISCONNECT 9F<HasHOvD5lJ$?a"HQ7?lgO

SQLCODE -30090 (SQLSTATE 25000) ,a5lFq]5lk#

v RELEASE 9F<HasHrHQ9k3HKhj"His6/7gs,3_

CH5l?]KG<?Y<9\3rr|9kh&KXj9k3H,G-k#

?@7"3N}!O"^j*+aG-^;s# \3,r|5lF$?lg"

=NeNHis6/7gsK*$FvDrWa5lk3HJ/G<?Y<9

K\39kKO" SET CONNECTION 9F<HasHrHQ7F/@5

$#

v COMMIT *hS ROLLBACK 9F<HasHO"TP bK?<&His6

/7gs,"/;99k9H"<I&Wm7<8c<bGOHQG-J$#

v 2 U'<:&3_CHN.l,His6/7gsGO@(*K5zNlg

(3liO" XA $s?<U'<9NlgQlG LOCAL HFPl^9)"3

NHis6/7gsbG"/;9G-kG<?Y<9O 1 D@1G"k#3

NG<?Y<9O"SNA \3rHQ7F"/;99k[9H^?O AS/400

G<?Y<9K9k3HOG-^;s# TCP/IP \3rHQ9k DB2

(OS/390 G) P<8gs 5 XNm<+k&His6/7gs,5]<H5l

F$^9#

v LOCAL His6/7gsO"FHis6/7gsNGeK SQL COMMIT

^?O SQL ROLLBACK rP9#P5J$lgO"=NHis6/7gs

O!Kh}5lkHis6/7gsNltH=G5lF7^$^9#

v =TG<?Y<9\3VNr9O"SQL CONNECT ^?O SQL SET

CONNECTION rHQ9k3HKhjTolk#\3KHQ5lkvDO"

CONNECT 9F<HasHNQ9o<I^?Of<6< ID rXj7FbQ

9G-^;s#

v ="k@"^?OwzJING<?Y<9&*V8'/H,0* SQL 9F

<HasHK*$F04KO$~5lJ$lg"f<6< ID GOJ/ TP

bK?<,0n7F$klgNN' ID GE[*K$~5lk#

v LOCAL GOJ$His6/7gsKP9k DB2 COMMIT ^?O

ROLLBACK 9F<HasHOq]5lk#!N3<I,a5l^9#

– E* COMMIT GO SQLCODE -925 (SQLSTATE 2D521)

– E* ROLLBACK GO SQLCODE -926 (SQLSTATE 2D521)

– 0* COMMIT GO SQLCODE -426 (SQLSTATE 2D528)

– 0* ROLLBACK GO SQLCODE -427 (SQLSTATE 2D529)

v COMMIT ^?O ROLLBACK XN CLI Wab^?q]5lk#
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v G<?Y<9Khj+O5l?m<kPC/Nh}

DTP D-K*$F"RM ,0m<Pk&His6/7gsN+iNVisA

r*;5;k?aKm<kPC/ (79F`&(i<^?OGCImC/J

IN?a) r+O7?lg"His6/7gs&^M<8c<,1|@Wa

r+O9k^G"1"Wj1<7gsNWm;9+iNWar=lJeh}

5;J$G/@5$# 3lKO"9H"<I&Wm7<8c<fG/87?

GCImC/b^^l^9#G<?Y<9&^M<8c<GO"CICS D-

G CICS SYNCPOINT ROLLBACK 3^sIrHQ9kh&JHis6/7

gs&^M<8c<N1|@5<S9rxQ7F"0m<Pk&His6/

7gsrm<kPC/7J1lPJiJ$3HrLN9k SQLCODE -918

(SQLSTATE 51021) ra7"eK3/ SQL War9YFq]9k3HrU

#7^9#?i+N}3G TM ,His6/7gsr3_CH9kh&KW

a9kH"RM O TM K=Nm<kPC/KD$FLN7"TM ,>N

RM rm<kPC/9kh&K7^9#

v WITH HOLD Hk@5l?+<=k

WITH HOLD Hk@5l?+<=kO"CICS His6/7gs&Wm;

9&bK?<N XA/DTP D-G5]<H5l^9#

WITH HOLD Hk@5l?+<=k,5]<H5lJ$lgO OPEN 9F

<HasH,q]5l"SQLCODE -30090 (SQLSTATE 25000)"}33<I

03 ,a5l^9#

His6/7gsO"WITH HOLD HXj5lk+<=k,b&,WJ/J

C?lgK"@(*K/m<:5lkh&K7J1lPJj^;s#/m<

:5lJ$lgO>NHis6/7gsKhjQ55l"j=<9NT,W

JHQ^?OWMrz-/39kLHJj^9#

v G<?Y<9r97^?OQ99k9F<HasHO" 2 U'<:&3_C

HWaN.lr5]<H7J$G<?Y<9KP7FOBTG-J$#?H

(P"DRDA WmH3k (DRDA2) NlYk 2 ND-GN"[9H^?O

AS/400 G<?Y<9&5<P<N"/;9O5]<HG-J$ (861Z<8

NXDB2 3M/HGN#t5$H97Yr2H)#

v XA D-GG<?Y<9,97r5]<H9k+I&+O"CONNECT 9F

<HasHrP93HKhjBT~Khj5lk#G<?Y<9,97D=

Nlg"3 V\N SQLERRD H</sNMO 1 G9#=N>NlgNMO

2 HJj^9#

v 97,)B5lklgKHQ,'ailk SQL 9F<HasHO"J<N

bN@1G"k#

CONNECT
DECLARE
DESCRIBE
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EXECUTE IMMEDIATE (where the first token or keyword is SET but
not SET CONSTRAINTS)

OPEN CURSOR
FETCH CURSOR
CLOSE CURSOR
PREPARE (where the first token or keyword that is not blank or

left parenthesis is SET (other than SET CONSTRAINTS),
SELECT, WITH, or VALUES)

SELECT...INTO
VALUES...INTO

>Nh}O9YF SQLCODE -30090 (SQLSTATE 25000) ,a5lFq]5

l^9#

PREPARE 9F<HasHO"SELECT 9F<HasHNn.~KN_HQ

D=G9# EXECUTE IMMEDIATE 9F<HasHO" DB2 fKP<5

k&G<?Y<9 (OS/390 G) +iN SET SQLID 9F<HasHNh&

K"POMra5J$ SQL SET 9F<HasHNBT,D=G9#

v API )B:

G<?Y<9K*$Fbt*K3_CHrP7"2 U'<:&3_CH&W

m;9rsr9k API O"SQLCODE -30090 (SQLSTATE 25000) ,a5l

Fq]5l^9#3liN API Nj9HKD$FO 577Z<8NX#t5

$H97KX9k)BYr2H7F/@5$#3liN API O#t5$H

97GO5]<H5l^;s (Connect Type 2)#

v "Wj1<7gsO1l9lCIGJ1lPJiJ$#

^kA9lCI&"Wj1<7gsr+/9klg"1 DN9lCIN_,

SQL rHQ9k+"^?OeojK?EWm;9_WrHQ7F"18nH

1LbN[Jk9lCI+iN SQL 9F<HasHN$s?<j<Vrr

1kh&K7F/@5$#His6/7gs&^M<8c<,?EWm;9

^?O^kA9lCIr5]<H9klg" 1 DN9lCI,LN9lCI

N0K1|@KP7FBT5lkh&K"9lCI,"39k=.K7F/

@5$# cH7FO"AIX/CICS GN all_operation N XASerialize *W
7gs,"j^9#3Npsr^` AIX/CICS XAD U!$kKX9k\Y

KD$FO" I}Njz-: Wh r2H7F/@5$#

e-N)BO"XA $s?<U'<9rHQ7? TP bK?<D-GBT5l

k"Wj1<7gsK,Q5lk3HKmU7F/@5$# DB2 G<?Y<

9, XA $s?<U'<9KhkHQrjA5lF$J$lg"3liN)B

O,Q5l^;s," DB2 ,!NHis6/7gsNBTK-FAr?(k

3HNJ$h&KHis6/7gsr3<G#s09k,W,"k3HO$&

^Gb"j^;s#

h17O #gD-K*1kWm0i_s0 589




��������

BTD=J"Wj1<7gsrn.9kKO""Wj1<7gs&*V8'/

Hr"@li$Vij<"*Zl<F#s0&79F`&i$Vij<"Lo

NG<?Y<9&^M<8c<&i$Vij<"*hS TP bK?<HHis

6/7gs&^M<8c<=JNi$Vij<Hjs/9k,W,"j^9#

�*�?����,�	������

201Z<8NXh7O 9H"<I&Wm7<8c<YGb@7F$k9H"<

I&Wm7<8c<N;!H" I}Njz-: $sWjasF<7gs Gb

@7F$kTNVmC/=rH_go;k3HKhj"MCHo</rL8F

gLNG<?ru1O9,WN"k"Wj1<7gsNQU)<^s9rg}

K~e5;k3H,G-^9#

MCHo</rL8F"[s"gLNG<?"G<?NQC1<8ru1O9

"Wj1<7gsO" SQLDA G<?=$^?O>wa+K:`H7FN[9

HQtrHQ7F"G<?rVmC/=7Fu1O93H,G-^9#3N;

!O"=$r5]<H9k[9H@lGO+JjNzL,"j^9#

/i$"sHN"Wj1<7gs^?O5<P<&Wm7<8c<N$:lb

MCHo</rL8FG<?ru1O93H,G-^9#!NG<?&?$W

N$:l+rHQ7FG<?ru1O93H,G-^9#

v VARCHAR

v LONG VARCHAR

v CLOB

v BLOB

!N^A?$WrHQ7Fb^?u1O93H,G-^9#

v VARGRAPHIC

v LONG VARGRAPHIC

v DBCLOB

3NHTC/N\YKD$FO"88Z<8NXG<?&?$WYr2H7F/

@5$#

m: 3N;!rHQ9k5$O"8zQ9N!=rM87F/@5$#

VARCHAR"LONG VARCHAR"^?O CLOB JIN8z9Hjs0&

G<?"^?O VARGRAPHIC"LONG VARGRAPHIC"^?O DBCLOB

JIN0iU#C/&G<?&?$WN$:l+NG<?ru1O7""

Wj1<7gsN3<I&Z<8,G<?Y<9N3<I&Z<8H[J
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klg"8zG<?J0NG<?b8zG<?G"k+Nh&KQ95l

^9#8zQ9rr1kKO"BLOB NG<?&?$WNQtGG<?r

u1O7F/@5$#

G<?Q9,$DINh&K/89k+N\YKD$FO" 546Z<8N

X[Jk3<I&Z<8VGNQ9Yr2H7F/@5$#
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QU)<^s9N~e . . . . . . . . 593
FOR READ ONLY +<=kNHQ . . . 593
X( DSS *hSm<+k&P$Q9NH

Q . . . . . . . . . . . . . . 593
X( DSS . . . . . . . . . . 594
m<+k&P$Q9NHQ . . . . . 595

PCU!<=^~NHQ . . . . . . 595
PCU!<=^~NHQKX9kM8

v` . . . . . . . . . . . . 599
PCU!<=^~NHQKX9k)B 601

c: gLG<?NjP (largevol.c) . . . 602
F9HD-Nn. . . . . . . . . . . 608
(i<h}M8v` . . . . . . . . . 608

Eg(i< . . . . . . . . . . . 609
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hhD-K*1kQU)<^s9~eNx@rxQ9k?aK"CLJWm0

i_s0;!NHQrM87F/@5$#?H(P""Wj1<7gs,#t

NG<?Y<9&^M<8c<hh+i DB2 G<?K"/;99klg"3

3Kb@9kpsrM89k,W,"j^9#hhD-KD$FN5bO" I

}Njz- *hS SQL rbq r2H7F/@5$#

FOR READ ONLY 3�0����

I_hjlQN+<=krk@9klgO" FOR READ ONLY ^?O FOR

FETCH ONLY r"OPEN CURSOR k@NfK^aF/@5$# (FOR READ

ONLY H FOR FETCH ONLY O1yN9F<HasHG9#) FOR READ

ONLY +<=kKhCF"3<G#M<?<hh,lYK#tNTrhjP9

3H,G-kh&KJj"=NeN FETCH 9F<HasHNQU)<^s9

,g}K~e7^9# FOR READ ONLY +<=kr@(*Kk@7J$lg

O"3<G#M<?<hh,=lir97D=+<=kH7F7$^9#97

D=+<=kO"3<G#M<?<hhK 1 sN FETCH KD- 1 T@1N

hjP7rWa9kNG"QU)<^s9O+Jjc<7^9#


� DSS 
����3���-2	���

*si$s&His6/7gsh} (OLTP) "Wj1<7gsrG,=9k?

aK"9YFNG<?hhNh}rWa9k1c SQL 9F<HasHNHQ

rr1?$lg,"k+b7l^;s#=Nlg""Wj1<7gsr_W7

F" SQL 9F<HasH,?@ 1 DNhh+iG<?rhjP;kh&K7

^9#3N;!O"3<G#M<?<hh,"X"9k 1 D^?O9YFNh

hHL.9k]NQU)<^s9Nc<rI.^9#
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� DSS
,65V;/7gs (DSS) O"BsHqK~8?h}rlt,WH9kG<?

Y<9hhK5V;/7gsrw.9k"/7gsG9#^?"DSS OFSP

7G-NM (OLTP D-K"kQtNMJI) rHCF"5V;/7gsNO

^jb-R7^9#X( DSS O"=h,=-<rHQ7F"1lNhhrH

q9kh&KX(7^9#3N?$WNHqr"Wj1<7gsGHQ7F"

9YFNN<IKHqrVm<I-c9H7?lgK/89k3<G#M<?

<hhN*<P<XCIrI.^9#

X( DSS Nx@r8+7? SELECT 9F<HasHNt,cO"J<Nh&

KJj^9#

SELECT ... FROM t1
WHERE PARTKEY=:hostvar

3<G#M<?<hhOHqru1hkH" :hostvar KP9kG<?N5V;

CHr]}7F$khhr=L7F"=NCjNhhKHq9kh&KX(7

^9#

X( DSS rHCF"Wj1<7gsrG,=9kKO"#gHqr#tN1

cHqK,1F/@5$#?H(PJ<NHqGO"3<G#M<?<hh

,"h,=-<r#tNMHM-go;^9#3NHqr~?9G<?O#t

NhhK"k?a"3<G#M<?<hhO"Hqr9YFNhhKVm<I

-c9H7^9#

SELECT ... FROM t1
WHERE PARTKEY IN (:hostvar1, :hostvar2)

=NeojK"Hqr#tN SELECT 9F<HasH (F SELECT 9F<H

asHKO 1 DN[9HQt,"k) K,1^9#^?O" UNION rXj7

? 1 DN SELECT 9F<HasHG3lH18kLr@k3HbG-^9#

3<G#M<?<hhO5iK1cJ SELECT 9F<HasHrxQ7F"

X( DSS rHCF,WJhhH@1L.7^9#G,=5l?HqO!Nh

&KJj^9#

SELECT ... AS res1 FROM t1
WHERE PARTKEY=:hostvar1
UNION

SELECT ... AS res2 FROM t1
WHERE PARTKEY=:hostvar2

eNj!GO"UNION b SELECT Nt,hhNthjbg}K/J$lgK

BCF"QU)<^s9,~e9k3HKmU7F/@5$#
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��3���-2	���

CLJA0NX( DSS HqO"3<G#M<?<hhK"kG<?KN_"

/;97^9#3<G#M<?<hhO>NhhHL.9k3HJ/Hqr0

;9k?a"3NA0Om<+k&P$Q9 HFPl^9#

m<+k&P$Q9OD=JlgKO+0*KHQD=KJj^9#7+7"

His6/7gsKQ$kG<?,"khhKHis6/7gsrP)Xj9

lP"m<+k&P$Q9rhjlXhQG-^9#3lrT&?aN 1 DN

j!H7F" 1 DNjb<H&/i$"sHKFhhHN\3r]}5;k}

!,"j^9#=&9kH"His6/7gsO"~Oh,=-<KpE$?

,ZJ\3rH(kh&KJj^9#LNj!H7F"His6/7gsrh

h4HK0k<W=7F"FhhKP7FLDN"Wj1<7gs&5<P<

rdjvFk}!b"j^9#

His6/7gs&G<?N"khhNtr=L9kKO" sqlugrpn API (T

hhtN~j) rHQ7^9#3N API rH&H""Wj1<7gsO"Cj

Nh,=-<NTNhhtrzL*KW;G-^9# sqlugrpn API N\YK

D$FO" I} API rbq r2H7F/@5$#

b& 1 DNj!H7F" db2atld f<F#jF#<rHCF~OG<?rh

htK,1"FhhKP7F"Wj1<7gsN3T<rBT9k}!,"j

^9# db2atld f<F#jF#<N\YKD$FO" 3^sIrbq r2H

7F/@5$#

�*.1�������

PCU!<=^~O"=TATsrxQ7F"^~9kTrPCU!<K_Q

9k3HKhCF"QU)<^s9rg}K~e5;k^~9F<HasHG

9#PCU!<=^~rHQ9kKO""Wj1<7gsO INSERT BUF *

W7gsrHQ7F`w^?OP$sI5lF$k,W,"j^9#

PCU!<=^~rT&H"^~rBT9k"Wj1<7gsNQU)<^s

9rg}K~e5;k3H,G-^9#lLK"PCU!<=^~rHQG-

kNO"1l^~9F<HasH (>NG<?Y<9$59F<HasHOJ

$) rk<WbGHQ7F?tNTr^~7"G<?N=<9, INSERT 9F

<HasHN VALUES 8aK"k"Wj1<7gsK*$FG9#Lo"

INSERT 9F<HasHO 1 DJeN[9HQtr2H7"k<Wr"37F

BT9k&AK=NMrQ97^9# VALUES 8aO"1lT^?O#tT

rXj9k3H,G-^9#
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lL*JUWhjYg"Wj1<7gsGO"7,G<?Nm<IHj|*J

^~,,WHJj^9#3NG<?O"DgJtNTKJk3H,"j^9#

=rm<I9kH-K"PCU!<=^~rHQ9k"Wj1<7gsr`w

7P$sI9k3H,G-^9#

"Wj1<7gs,PCU!<=^~rHQ9kKO"PREP 3^sIrHQ

7F""Wj1<7gs&Wm0i`N=<9&U!$krh}9k+"^?

O8.5l?P$sI&U!$kKP7F BIND 3^sIrHQ7^9#$:

lNlgb"INSERT BUF *W7gsrXj9k,W,"j^9#"Wj1<

7gsNP$sIKX9k\YO"63Z<8NXP$sIYr2H7F/@5

$#"Wj1<7gsN`wKX9k\YO"55Z<8NX=<9&U!$k

Nn.H`wYr2H7F/@5$#

m: PCU!<=^~Khj"J<N9FCW,88^9#

1. G<?Y<9&^M<8c<,"=Nos9kFN<IKD-"4 KB

NPCU!<r 1 D*<Ws7^9#

2. "Wj1<7gs, INSERT 9F<HasHr VALUES 8arXj

7F/T9kH"T (1 D^?O#t) ,:v9kPCU!< (1 D^

?O#t) KV+l^9#

3. G<?Y<9&^M<8c<,)fr"Wj1<7gsKa7^9#

4. PCU!<,$CQ$KJkH-KPCU!<bNT,hhKw.5l

k+"^?Ot,*K~?5l?PCU!<bKT,w.5l^9#t

,*K~?5l?PCU!<O"!NvA,/89kH"UiC7e5

l^9#

v "Wj1<7gs, COMMIT ("Wj1<7gsN*;KhjE[

^?O@(*K) ^?O ROLLBACK r/T7?H-#

v "Wj1<7gs,"]I@rhkLN9F<HasHr/T9kH

-# OPEN"FETCH"*hS CLOSE +<=k&9F<HasH

O"]I@rhi;:"*<Ws7F$kPCU!<=^~N/m<

:b7^;s#

J<N SQL 9F<HasHO"*<Ws7F$kPCU!<=^~

r/m<:7^9#

– BEGIN COMPOUND SQL

– COMMIT

– DDL

– DELETE

– END COMPOUND SQL

– EXECUTE IMMEDIATE

– GRANT
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– LN=XN INSERT

– PCU!<=^~rBT9kNH>0,180*9F<HasH

N PREPARE

– REDISTRIBUTE NODEGROUP

– RELEASE SAVEPOINT

– REORG

– REVOKE

– ROLLBACK

– ROLLBACK TO SAVEPOINT

– RUNSTATS

– SAVEPOINT

– SELECT INTO

– UPDATE

– >N$UN9F<HasHNBT"?@7"PCU!<=

INSERT N+jV7NBT (k<W) GOJ$

– "Wj1<7gsN*;

!N API O"*<Ws7F$kPCU!<=^~r/m<:7^

9#

– BIND (API)

– REBIND (API)

– RUNSTATS (API)

– REORG (API)

– REDISTRIBUTE (API)

3liNu7N$:lK*$Fb"LN9F<HasH,PCU!<=

^~r/m<:9kH"9YFNN<I,PCU!<ru1hCFT,

^~5lkNr"3<G#M<?<&N<I,T!7^9#9YFNT

,5oK^~5l?JiP"PCU!<=^~r/m<:9k9F<H

asHrBT7^9#\YKD$FO"599Z<8NXPCU!<=^

~NHQKX9kM8v`Yr2H7F/@5$#

hhD-GN8`$s?<U'<9 (PCU!<=^~rHQ7J$) O"!

N9FCWrTCFlYK 1 Trm<I7^9 ("Wj1<7gs,hhN 1

DGm<+kKBT7F$k3Hr0sH7^9)#

1. 3<G#M<?<&N<I,"18N<IK"kG<?Y<9&^M<8c

<KTrO7^9#

2. G<?Y<9&^M<8c<O"Tr^~9khhr=L9k?aKV\*

JOC7erHQ7^9#

v ?<2CHhh,Tru1hj^9#

v ?<2CHhh,Trm<+kK^~7^9#
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v ?<2CHhh,~zr3<G#M<?<&N<IKw.7^9#

3. 3<G#M<?<&N<I,?<2CHhh+i~zru1hj^9#

4. 3<G#M<?<&N<I,"Wj1<7gsK~zr?(^9#

^~O""Wj1<7gs, COMMIT r/T9k^G3_CH5l^;

s#

5. VALUES 8ar^` INSERT 9F<HasHO"TtdTN(lasHN

?$WKX8J/"PCU!<=^~NudHJj^9#D^j"(las

HH7F"jt"Cll89?<"[9HQt"0"XtJIrHQG-^

9#

Xj5l? VALUES 8aN"k INSERT 9F<HasHKP7F" DB2

SQL 3sQ$i<O";^sF#/9"QU)<^s9"^?OB=NM8v

`KpE$F"^~rPCU!<=9k3HOG-^;s# INSERT BUF *

W7gsrHQ7F"Wj1<7gsr`w^?OP$sI9klgO"=l

,PCU!<=^~K>07F$J$3HrN'7F/@5$#D^j"

v (i<O"PCU!<=^~KX7FOs1|K"LoN^~KX7FO1

|7Fsp9k3H,G-^9#s1|Ksp5lklg"^~(i<OP

CU!<bN!N^~KX7F+"^?OPCU!<r/m<:9k>N 9

F<HasHKX7Fsp9k3H,G-^9#(i<rsp9k9F<H

asHOBT5l^;s# ?H(P"COMMIT 9F<HasHrHQ7F

PCU!<=^~k<Wr/m<:9klgrM(F_^7g&#3_CH

O"J0N^~HNE#-<KX9k SQLCODE -803 (SQLSTATE 23505)

rsp7^9#3N7Jj*GO"3_CHOBT5l^;s#"Wj1<

7gsK"?H(P"PCU!<=^~k<WK~k0KBT5lk?i+

N97rB]K3_CH5;?$lg" COMMIT 9F<HasHrF/T

9k,W,"j^9#

v ^~5lkTO"PCU!<=^~rHQ;:K+<=krHQ9k

SELECT 9F<HasHGO"90K=(G-^9#7+7PCU!<=^

~GO"TO90KO=(5l^;s# INSERT BUF *W7gsrXj7

F"Wj1<7gsrWj3sQ$k^?OP$sI9klgO"3liN

+<=k*rTK>09kh&K"Wj1<7gsrn.7J$G/@5

$#

PCU!<=^~KhCF"!NQU)<^s9eNx@,88^9#

v ?<2CHhh,u1hkPCU!<4HK 1 DNaC;<8N_,?<2

CHhh+i3<G#M<?<&N<IKw.5l^9#

v PCU!<KO"?tNT,^^lk3H,"j^9 (CK"T,;$l

g)#
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v 3<G#M<?<&N<I,77$Tru.7F$kVKhhVG^~,T

olF$klg"Bsh},/87^9#

INSERT BUF GP$sI9k"Wj1<7gsO"PCU!<=^~r/m<

:9k9F<HasH^?O API ,/T5lk0K" VALUES 8ar}D1

8 INSERT 9F<HasH,+jV5lkh&Kn.9Y-G9#

m: PCU!<=^~,His6/7gs&m0rlUK9kNrI0?aK

O"j|*K3_CHrBT9k,W,"j^9#

�*.1���������������

PCU!<=^~O""Wj1<7gs&Wm0i`KFA9kD=-N"k

6kq$r(7^9#3N6kq$O"PCU!<=^~Ns1|C-Khj

88^9#TNh,=-<NMKpE$F"^~5l?FTO"57$hhr

X9PCU!<K~lil^9#3liNPCU!<O"$CQ$KJk+"

^?OUiC7erz-/39$YsH,/89kH"8hhhKw.5l^

9#!NvAKmU7F""Wj1<7gsN_W*hS3<G#s0N]K

=lirM8K~lk,W,"j^9#

v TN^~KX9kCjN(i<roO"INSERT 9F<HasHNBT~K

Osp5l^;s#=liOe[I"INSERT (^?OLN=XN INSERT)

J0N9F<HasH"?H(P DELETE"UPDATE"COMMIT"^?O

ROLLBACK JIN&ANGiNbN,BT5lkH-Ksp5l^9#P

CU!<=^~9F<HasHr/m<:9k9F<HasH^?O API

O"(i<spqr2HG-^9#^?"^~+NNFSP7O"=lJ0

NTN^~N(i<r2HG-^9#5iK"PCU!<=^~(i<,L

N9F<HasH"?H(P UPDATE d COMMIT JIKhCFsp5l

kH" DB2 O=N9F<HasHNBTr7^;s#

v TN0k<W N^~fK!P5l?(i<O"=N0k<WN9YFNTr

PC/"&H5;^9#TN0k<WHO"PCU!<=^~9F<Has

HNBTKhCF^~5lk9YFNTN3HG9#

– nH1LN+O+i

– 9F<HasH,`w5lFJ_ (=l,0*Nlg)

– LN979F<HasHN>0NBTJ_#PCU!<=^~r/m<:

(^?OUiC7e) 9k9F<HasHNj9HO" 595Z<8NXPC

U!<=^~NHQYr2H7F/@5$#

v ^~5lkTO"SELECT r+<=krHQ7FBT9klg"18"Wj

1<7gs&Wm0i`Khk INSERT NeG/T5lk SELECT 9F<

HasHK90K=(9k3HOG-^;s#
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PCU!<= INSERT 9F<HasHO"*<Ws^?O/m<:N$:l+

NuVKJCF$^9#9F<HasHNGiNFSP7G"PCU!<=

INSERT ,*<Ws7"T,:v9kPCU!<KIC5l")f,"Wj1

<7gsKa5l^9#=NeNFSP7GO"T,PCU!<KIC5l"

9F<HasHO*<Ws7?^^K5l^9#9F<HasH,*<Ws7

F$kV"PCU!<,=N8hhhKw.5lk3H,"j^9#=Nl

g"T,?<2CH=NhhK^~5l^9#PCU!<=^~r/m<:9

k9F<HasH^?O API ,"PCU!<= INSERT 9F<HasHN*

<WsfKFSP5l?lg (LN PCU!<= INSERT 9F<HasHN

FSP7b^`)"^?O*<Ws7F$kPCU!<= INSERT 9F<Ha

sHKP7F PREPARE 9F<HasH,/T5l?lg"*<Ws&9F<

HasHO"7,NWarh}9k0K"/m<:7^9#PCU!<=

INSERT 9F<HasH,/m<:9kH"DC?PCU!<OUiC7e5

l^9#!K"T,?<2CHhhKw.5l"^~5l^9#9YFNPC

U!<,w.5lF"9YFNT,^~5l?eGN_"7,NWa,h}r

+O7^9#

INSERT 9F<HasHN/m<:fK(i<,!P5lkH"7,WaN

SQLCA ,"(i<N-RG$CQ$KJj"7,WaOBT5l^;s#^

?"=N*<WsJh"PCU!<= INSERT 9F<HasHKhCF^~5

l?TN0k<W4N,"G<?Y<9+i|n5l^9#"Wj1<7gs

NuVO"!P5l?CjN(i<KjA5l?uVKJj^9#J<O=N

cG9#

v (i<,GCImC/Nlg"His6/7gsOm<kPC/5l^9

(PCU!<=^~;/7gsN*<Ws0KTC?Q9b^`)#

v (i<,G--<c?Nlg"G<?Y<9NuVO"9F<HasHN*

<Ws0H18G9#His6/7gsOh0uVN^^G"9F<Has

HN*<Ws0KTC?Q9OFA5l^;s#

?H(P"PCU!<=^~*W7gsrXj7FP$sI9k"!N"Wj

1<7gsrcK7FM(F_^7g&#

EXEC SQL UPDATE t1 SET COMMENT='about to start inserts';
DO UNTIL EOF OR SQLCODE < 0;

READ VALUE OF hv1 FROM A FILE;
EXEC SQL INSERT INTO t2 VALUES (:hv1);
IF 1000 INSERTS DONE, THEN DO

EXEC SQL INSERT INTO t3 VALUES ('another 1000 done');
RESET COUNTER;

END;
END;
EXEC SQL COMMIT;
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U!$kK 8 000 DNM,^^lF$k,"M 3 258 O57/J$ (?H(

P"G--<c?) H7^9# 1 000 DNTr^~9kH"!N SQL 9F<

HasHNBTrz-/37" INSERT INTO t2 9F<HasHr/m<:7

^9# 4 s\K 1 000 DNTN^~rBT7F$kH-K"M 3 258 N(i

<,!P5l^9#5iKMr^~7?eG (,:7b!NMHOBiJ$)"

!P5lk3Hb"j^9#3Nu7GO"(i<&3<IO INSERT INTO t2

9F<HasHKP7Fa5l^9#

^?"= t3 KP7F^~7h&H9kH"(i<,!P5lk3Hb"j^

9#3N0nO"INSERT INTO t2 9F<HasHr/m<:7^9#3Nu7

GO"(i<O= t2 K,Q5lkH7Fb"(i<&3<IO

INSERT INTO t3 9F<HasHKP7Fa5l^9#

eojK"3 900 Tr^~9kH7^9#TVf 3 258 KX9k(i<rLN

5lk0K""Wj1<7gsOk<Wr*;7F"COMMIT r/T7h&

H7^9#G--<c?aj3<I,"COMMIT 9F<HasHKP7F/

T5l" COMMIT OBT5l^;s#"Wj1<7gs,G<?Y<9 (9

JoAs<) K"k 3000 Tr3_CH9kKO

(EXEC SQL INSERT INTO t3 ... NGeNBTO"=li 3000 TN]I@r*

;9k)"COMMIT rF/T9k,W,"j^9#1MNM8v`,"

ROLLBACK Kb"FO^j^9#

m: PCU!<=^~rHQ9k]KO"a5lk SQLCODES rmU</b

K?<7F"=,$huVKJiJ$h&K9Y-G9#?H(P"eN

cG THEN DO 9F<HasH+i SQLCODE < 0 8ar|n9kH"=

OTt,j^iJ$^^*;7F7^$^9#

�*.1������������

!N)B,,Q5l^9#

v PCU!<=^~rxQ9k"Wj1<7gsO"!N$:l+ 1 D,?G

J1lPJj^;s#

– "Wj1<7gsO PREP KhCF`w5lF$k+"^?O BIND 3

^sIKhCFP$sI5lF$k,W,"j" INSERT BUF *W7g

srXj9k#

– "Wj1<7gsO BIND ^?O SQL_INSERT_BUF *W7gsrXj

7? PREP API rHQ7FP$sI9k,W,"k#

v VALUES 8aN"k INSERT 9F<HasHG"9$U#<kI^?O

LOBS ,@(^?OE[Nsj9HK^^lklg"=N9F<HasHG

O INSERT BUF *W7gs,5k5lF"PCU!<=^~GOJ/Lo

h18O hhD-K*1kWm0i_s0eNM8v` 601



N^~`n;/7gs,BT5l^9#3lO"(i<roGOJ$NG"

(i<^?OYpaC;<8O/T5l^;s#

v 4*rrT& INSERT O INSERT BUF KhCFFA5l^;s#PCU!

<= INSERT O"3N?$WN INSERT NQU)<^s9r~17^;

s#

v PCU!<=^~O""Wj1<7gsGN_HQG-"CLP N/T9k^

~GOHQG-^;s#eTN^~O"EXECUTE IMMEDIATE 9F<Ha

sHKhCFBT5lk+iG9#

"Wj1<7gsO"5]<H5lk$UN/i$"sH&WiCHU)<`

+iBT9k3H,G-^9#

�: 	������ (largevol.c)

DB2 fKP<5k&G<?Y<9O"BsHqh}N?aN%l?!=rs!

7^9,""Wj1<7gs^?O EXPORT 3^sIN\3N1l@O"g

LNG<?rjP9k]K"c2KJkD=-,"j^9#3l,88kN

O"G<?Y<9&^M<8c<+i"Wj1<7gsXNG<?Nu1O7

,"1lN<I (LoO7s0k&Wm;C5<) eGBT5lk CPU 8f

h}G"k+iG9#

DB2 fKP<5k&G<?Y<9O"c2rrh9k?aK"Wm;C5<N

tr}d7F"jP7?G<?N\je<`,~V1LK5fc9kh&J"

$/D+NjJrs!7F$^9#!NcO"3liNj!NXeK"kp\

*JM(rb@7F$^9#

EMPLOYEE H$&=,"kH7^9#3N=O"20 DNN<IK]I5lF

$^9#5,NtgK09k (9JoA"WORKDEPT OLkGOJ$) 9Y

FN>HwN9wj9H (FIRSTNME (>)" LASTNAME (+)"JOB (4vn

H)) r8.9kH7^9#

!NHqO"FN<IGBsKBT7"=Ne"1lN<I (3<G#M<?

<&N<I) G4NN~z;CHr8.7^9#

SELECT FIRSTNME, LASTNAME, JOB FROM EMPLOYEE WHERE WORKDEPT IS NOT NULL

7+7"!NHqrG<?Y<9bNFhhGBTG-^9 (D^j"hh,

5 D"lP"FhhK 1 D:D"gW 5 DNLDNHq,,WHJk)#=l

>lNHqO"HqrBT7?CjNhhKl3<I,"k9YFN>Hw>

N;CHr8.7^9#=l>lNm<+kkL;CHO"U!$kKj@$

l/H9k3H,G-^9#=Ne"kL;CHO"1lNkL;CHK^<

89k,W,"j^9#
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AIX GO"MCHo</&U!$k&79F` (NFS) U!$kNC-rHQ

7F"=N^<8r+0=9k3H,G-^9#9YFNhh,"~z;CH

r NFS ^&sHeN18U!$kKw.9klg"kLO^<85l^9#

~zrg-JPCU!<KVmC/=;:K NFS rHQ9kH"QU)<^

s9,+Jjc<9k6xKJk3HKmU7F/@5$#

SELECT FIRSTNME, LASTNAME, JOB FROM EMPLOYEE WHERE WORKDEPT IS NOT NULL
AND NODENUMBER(NAME) = CURRENT NODE

kLO"m<+k&U!$k (D^j"G**JkLO 20 DNU!$kHJ

j"=l>lK~z;CH4NNlt,^^lk) +"1lN NFS ^&s

H&U!$kNIAi+K]I9k3H,G-^9#

!NcGO"2 V\Nj!rHQ9kNG"kLO"20 DNN<IKo?CF

^&sH5l? NFS G"k1lU!$kK]I5l^9# NFS mC/&a

+K:`KhCF"[Jkhh+ikLU!$kXNq-~_,NBK7j"

k=5l^9#3NcO"@(5lF$kh&K" NFS U!$k&79F`

r$s9H<k7? AIX WiCHU)<`GN_BT5lk3HKmU7F

/@5$#

#define _POSIX_SOURCE
#define INCL_32
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <fcntl.h>
#include <sqlenv.h>
#include <errno.h>
#include <sys/access.h>
#include <sys/flock.h>
#include <unistd.h>
#define BUF_SIZE 1500000 /* Local buffer to store the fetched records */
#define MAX_RECORD_SIZE 80 /* >= size of one written record */
int main(int argc, char *argv[]) {

EXEC SQL INCLUDE SQLCA;
EXEC SQL BEGIN DECLARE SECTION;

char dbname[10]; /* Database name (argument of the program) */
char userid[9];
char passwd[19];
char first_name[21];
char last_name[21];
char job_code[11];

EXEC SQL END DECLARE SECTION;
struct flock unlock ; /* structures and variables for handling */
struct flock lock ; /* the NFS locking mechanism */
int lock_command ;
int lock_rc ;
int iFileHandle ; /* output file */
int iOpenOptions = 0 ;
int iPermissions ;
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char * file_buf ; /* pointer to the buffer where the fetched
records are accumulated */

char * write_ptr ; /* position where the next record is written */
int buffer_len = 0 ; /* length of used portion of the buffer */

/* Initialization */
lock.l_type = F_WRLCK; /* An exclusive write lock request */
lock.l_start = 0; /* To lock the entire file */
lock.l_whence = SEEK_SET;
lock.l_len = 0;
unlock.l_type = F_UNLCK; /* An release lock request */
unlock.l_start = 0; /* To unlock the entire file */
unlock.l_whence = SEEK_SET;
unlock.l_len = 0;
lock_command = F_SETLKW; /* Set the lock */
iOpenOptions = O_CREAT; /* Create the file if not exist */
iOpenOptions |= O_WRONLY; /* Open for writing only */

/* Connect to the database */
if (argc == 3) {

strcpy( dbname, argv[2] ); /* get database name from the argument */
EXEC SQL CONNECT TO :dbname IN SHARE MODE ;
if ( SQLCODE != 0 ) {

printf( "Error: CONNECT TO the database failed. SQLCODE = %ld¥n",
SQLCODE );

exit(1);
}

}
else if ( argc == 5 ) {

strcpy( dbname, argv[2] ); /* get database name from the argument */
strcpy (userid, argv[3]);
strcpy (passwd, argv[4]);
EXEC SQL CONNECT TO :dbname IN SHARE MODE USER :userid USING :passwd;
if ( SQLCODE != 0 ) {

printf( "Error: CONNECT TO the database failed. SQLCODE = %ld¥n",
SQLCODE );

exit( 1 );
}

}
else {

printf ("¥nUSAGE: largevol txt_file database [userid passwd]¥n¥n");
exit( 1 ) ;

} /* endif */

/* Open the input file with the specified access permissions */

if ( ( iFileHandle = open(argv[1], iOpenOptions, 0666 ) ) == -1 ) {
printf( "Error: Could not open %s.¥n", argv[2] ) ;
exit( 2 ) ;

}

/* Set up error and end of table escapes */

EXEC SQL WHENEVER SQLERROR GO TO ext ;
EXEC SQL WHENEVER NOT FOUND GO TO cls ;
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/* Declare and open the cursor */

EXEC SQL DECLARE c1 CURSOR FOR
SELECT firstnme, lastname, job FROM employee
WHERE workdept IS NOT NULL
AND NODENUMBER(lastname) = CURRENT NODE;

EXEC SQL OPEN c1 ;

/* Set up the temporary buffer for storing the fetched result */

if ( ( file_buf = ( char * ) malloc( BUF_SIZE ) ) == NULL ) {
printf( "Error: Allocation of buffer failed.¥n" ) ;
exit( 3 ) ;

}
memset( file_buf, 0, BUF_SIZE ) ; /* reset the buffer */
buffer_len = 0 ; /* reset the buffer length */
write_ptr = file_buf ; /* reset the write pointer */
/* For each fetched record perform the following */
/* - insert it into the buffer following the */
/* previously stored record */
/* - check if there is still enough space in the */
/* buffer for the next record and lock/write/ */
/* unlock the file and initialize the buffer */
/* if not */

do {
EXEC SQL FETCH c1 INTO :first_name, :last_name, :job_code;
buffer_len += sprintf( write_ptr, "%s %s %s¥n",

first_name, last_name, job_code );
buffer_len = strlen( file_buf ) ;
/* Write the content of the buffer to the file if */
/* the buffer reaches the limit */
if ( buffer_len >= ( BUF_SIZE - MAX_RECORD_SIZE ) ) {
/* get excl. write lock */
lock_rc = fcntl(iFileHandle, lock_command, &lock);

if ( lock_rc != 0 ) goto file_lock_err;
/* position at the end of file */
lock_rc = lseek( iFileHandle, 0, SEEK_END );
if ( lock_rc < 0 ) goto file_seek_err;
/* write the buffer */
lock_rc = write( iFileHandle,

( void * ) file_buf, buffer_len );
if ( lock_rc < 0 ) goto file_write_err;

/* release the lock */
lock_rc = fcntl( iFileHandle, lock_command, &unlock );
if ( lock_rc != 0 ) goto file_unlock_err;
file_buf[0] = '¥0' ; /* reset the buffer */
buffer_len = 0 ; /* reset the buffer length */
write_ptr = file_buf ; /* reset the write pointer */

}
else {

write_ptr = file_buf + buffer_len ; /* next write position */
}

} while (1) ;
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cls:
/* Write the last piece of data out to the file */
if (buffer_len > 0) {

lock_rc = fcntl(iFileHandle, lock_command, &lock);
if (lock_rc != 0) goto file_lock_err;
lock_rc = lseek(iFileHandle, 0, SEEK_END);
if (lock_rc < 0) goto file_seek_err;
lock_rc = write(iFileHandle, (void *)file_buf, buffer_len);
if (lock_rc < 0) goto file_write_err;
lock_rc = fcntl(iFileHandle, lock_command, &unlock);
if (lock_rc != 0) goto file_unlock_err;

}
free(file_buf);

close(iFileHandle);
EXEC SQL CLOSE c1;
exit (0);

ext:
if ( SQLCODE != 0 )

printf( "Error: SQLCODE = %ld.¥n", SQLCODE );
EXEC SQL WHENEVER SQLERROR CONTINUE;
EXEC SQL CONNECT RESET;
if ( SQLCODE != 0 ) {

printf( "CONNECT RESET Error: SQLCODE = %ld¥n", SQLCODE );
exit(4);

}
exit (5);

file_lock_err:
printf("Error: file lock error = %ld.¥n",lock_rc);

/* unconditional unlock of the file */
fcntl(iFileHandle, lock_command, &unlock);
exit(6);

file_seek_err:
printf("Error: file seek error = %ld.¥n",lock_rc);

/* unconditional unlock of the file */
fcntl(iFileHandle, lock_command, &unlock);
exit(7);

file_write_err:
printf("Error: file write error = %ld.¥n",lock_rc);

/* unconditional unlock of the file */
fcntl(iFileHandle, lock_command, &unlock);
exit(8);

file_unlock_err:
printf("Error: file unlock error = %ld.¥n",lock_rc);

/* unconditional unlock of the file */
fcntl(iFileHandle, lock_command, &unlock);
exit(9);

}

3Nj!O"1l=+iN*r@1GJ/"5iK#(JHqKb,Q5l^

9#?@7"Hq,[s5lF$J$`nr,WH9k (D^j" Explain ,

3<G#M<?<&5V;/7gsN>K#tN5V;/7gsr=(9k)

lgK"Hqr9YFNhhGBT7FBT9kH"$/D+NhhG"^j
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Kb?/NWm;9,/89k3HKJj^9#3Nu7GO",WJ@1N

hhGHqNkLrl~= TEMP K]I7?e"G**JjPr TEMP +i

BT7FBTG-^9#

*r7?4vnHoLN_K7?,CF"9YFN>HwrjP9klgO"

!Nh&K7F"FIRSTNME"LASTNAME"JOB H$&>0NsN"k

TEMP =rjA9k3H,G-^9#

INSERT INTO TEMP
SELECT FIRSTNME, LASTNAME, JOB FROM EMPLOYEE WHERE WORKDEPT IS NOT NULL

AND EMPNO NOT IN (SELECT EMPNO FROM EMP_ACT WHERE
EMPNO<200)

!$G"TEMP KP7FBsjPrBT7^9#

TEMP =rjA9kH-KO"!NvArM87^9#

v Hq,8s GROUP BY rXj9klgO" TEMP Nh,=-<r

GROUP BY sN5V;CHH7FjA9k,W,"j^9#

v TEMP =Nh,=-<O"=,jA5lkhhVGQyK,65lkh&

K"=,J+<G#JjF#< (D^j"~z;CHbNLDNMNt) r

}CF$k,W,"j^9#

v TEMP =r NOT LOGGED INITIALLY 0-rXj7Fn.7"=N=rn

.7?nH1Lr COMMIT 7F"M@5l?+?m0&mC/r9YFr

|7F/@5$#

v TEMP =rHQ9k~O" 1 DNnH1LbG!N9F<HasHrP7

F/@5$#

1. ALTER TABLE TEMP ACTIVATE NOT LOGGED INITIALLY WITH

EMPTY TABLE (TEMP =ruK7Fm0-?r*UK9k)

2. INSERT INTO TEMP SELECT FIRSTNAME...

3. COMMIT

3Nh&Jj!KhCF"m0-?rhi:K"^?+?m0%gJ7G"

g-J~z;CHr=K^~G-^9# NOT LOGGED uVrh0=7?

nH1LG$:l+N(i<,/89kH" TEMP =OH(J/Jk3H

KmU7F/@5$#3N3H,/-?lgO"TEMP =r|n7FFn.

7J1lPJj^;s#3N}3+i"Fn.,$qHWolk=KG<?

rIC9k]O"3Nj!rHoJ$G /@5$#

G**J~z;CH (9YFNN<I+i^<85lkt,*J~z;CH)

r,`9k,W,"klgO"!Nh&K9k3H,G-^9#

v G**J SELECT K SORT BY 8arXj7^9#
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v =l>lNhheNLNU!$kKjPrT$^9#

v =l>lNU!$kr 1 DNPO;CHK^<87^9#=N?aKO"?

H(P"sort -m AIX 3^sIrHQ7^9#

!	������

DB2 (s?<Wi$:&(G#7gsO" DB2 (s?<Wi$:H%(G#

7gsNh&Kh,=-<)Br/)9k3H,G-kNG" DB2 (s?<

Wi$:&(G#7gsKhCF"hhD-N"Wj1<7gsN?aNF9

HD-rn.9k3H,G-^9#

1. DB2 (s?<Wi$:&(G#7gsrHCFG<?Y<9_WNbGk

rn.7^9#

2. BT/D-Ghhr6(FG<?r,[9kNKHQ9k5sWk=r"

PARTITIONING KEY 8arHCFn.7^9#

3. F9H&G<?Y<9KP7F"Wj1<7gsr+/7FBT7^9#

DB2 (s?<Wi$:&(G#7gsO" DB2 (s?<Wi$:H%(G#

7gsH0g-,"kh,=-<)Br/)7"4HQN"Wj1<7gsK

r)DF9HD-rs!7^9#

#��������

hhQ_D-GO"DB2 O SQL 9F<HasHr5V;/7gsKY,=

7"=NFt,,X"G<?r}DhhGh}5l^9#kLH7F""Wj

1<7gsK"/;9G-J$hhG"(i<,/89k3H,"j^9#3

lO"1lhhD-GO88^;s#

!NvArM89k,W,"j^9#

v s CURSOR (EXECUTE) sEg(i<

v CURSOR sEg(i<

v Eg(i<

v ^<85l?#tN SQLCA =$

v (i<ra7?hhr1L9k}!

Eg(i<,6xG"Wj1<7gs,[o*;7?lg"$NjHis6/

7gs,G<?Y<9KDCF$kD=-,"j^9# (1 DNU'<:,5

oK0;9kH"$NjHis6/7gsO0m<Pk&His6/7gsK

X8U1il^9,"e3NU'<:,0;9k0K79F`Kc2,/-"

G<?Y<9OT0guVN^^KJj^9#) =liNh}KX9kps

O" I}Njz- r2H7F/@5$#
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#��

Eg(i<, DB2 fKP<5k&G<?Y<9G/89kH"J<N$:l

+,/87^9#

v (i<,/87?N<IeNG<?Y<9&^M<8c<,WG7^9#

h0fNnH1L,m<kPC/5l^;s#

3Nu7GO"N<I"*hSWG,88?H-KN<IGh0f@C?G

<?Y<9rs|9k,W,"j^9#

v 9YFN(<8'sH,"(i<N/87?N<IGG<?Y<9r/)*

KZG7^9#

=NG<?Y<9N9YFNnH1L,m<kPC/5l^9#

3Nu7GO"(i<N/87?N<IK"kG<?Y<9,"T0gH^

</5l^9#=lK"/;97h&H9kH"SQLCODE -1034

(SQLSTATE 58031) ^?O SQLCODE -1015 (SQLSTATE 55025) N$:l

+,a5l^9#f<6<^?OLNN<IN>N"Wj1<7gs,"3

NN<ING<?Y<9K"/;9G-kh&K9kKO"=NG<?Y<

9KP7F RESTART DATABASE 3^sIrBT9k,W,"j^9#3

N3^sIKD$FO"3^sIrbq r2H7F/@5$#

Eg(i< SQLCODE -1224 (SQLSTATE 55032) O"5^6^J}3G/8

7^9#3NaC;<8ru1hC?JiP"SQLCA r4YF_^9#=3

K"c2,/-?N<I,(5lF$^9#=Ne"N<IVG&Q7F$k

db2diag.log U!$kG"\Yr4Y^9#ICpsKD$FO"610Z<8N

X(i<ra7?hhr1L9kYr2H7F/@5$#

��������� SQLCA 	�

1 DN SQL 9F<HasHO"[JkN<IeN?tN(<8'sH,BT

9k3H,G-"F(<8'sH,[Jk(i<^?OYpN?aK[Jk

SQLCA ra93H,"j^9#3<G#M<?<&(<8'sHbH+N

SQLCA r}CF$^9#5iK"SQLCA KO"0m<Pktr(9U#<k

Ib"j^9 (T+&sHr(9 sqlerrd U#<kIJI)#"Wj1<7gs

K0g-N"kk@rs!9k?a"9YFN SQLCA Mr 1 DN=$K^

<87^9#3N=$O"SQL rbq Krb5lF$^9#

(i<spO!Nh&KJ5l^9#

v Eg(i<roO,:sp5l^9#Eg(i<rsp9kH90K"Eg

(i<, SQLCA KIC5l^9#

v Eg(i<,/87F$J1lP"GCImC/&(i<,>N(i<K%

h7^9#
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v >N9YFN(i<KD$FO"GiNiN SQLCODE N SQLCA ,"W

j1<7gsKa5l^9#

v iN SQLCODE ,!P5lJ1lP"GiNYp (D^j5N SQLCODE)

N SQLCA ,"Wj1<7gsKa5l^9#?@7"=N 1 DNhhO

uGbLNhhKG<?,~CF$klg"=N=GG<?h}`nrTC

Fb"e-Nh&KOJj^;s#SQLCODE +100 ,"Wj1<7gsK

a5lkNO"=N9YFNhhGuG"k+"^?O UPDATE 9F<H

asHN WHERE 8ar~?9T,=KJ$?aK"9YFNhhN(<

8'sH, SQL0100W ra7?lg@1G9#

v 9YFN(i<*hSYpK*$F"sqlwarn U#<kIK"9YFN(<

8'sH+iu1hC?Yp81,~CF$^9#

v T+&sHr(9 sqlerrd U#<kINMO"9YFN(<8'sH+i_

W5l^9#

"Wj1<7gsO"GiN(i<^?OYpN6xHJC?djr$57?

e"3$F!N(i<^?OYpru1hk3H,"j^9#(i<O

SQLCA Ksp5lF"!P7?GiN(i<,>N(i<K%h9k+rN

'7^9#3lO"J0N(i<,z-/37?(i<,"$57?P+jN

(i<rEMq-7F$J$+N'9k?aG9#Eg(i<*hSGCIm

C/&(i<O"GbN%hgLr?(ilF$^9#J<Ji"=liKD

$FO3<G#M<?<&(<8'sH,?@AKhVrT&,W,"k+i

G9#

#�������������

hh,(i<^?OYpra9lg"=NVf, SQLCA N SQLERRD(6) U

#<kIK(5l^9#3NU#<kIbNVfO"db2nodes.cfg U!$kG

=NhhKXj5l?bNH18G9#

SQL 9F<HasH^?O API FSP7,.y7?lgO"3NU#<kI

NhhVfO5zG9#

SQLCA KD$FO"SQL rbq r2H7F/@5$#

��*�

!NaGrb5lF$kD<kO""Wj1<7gsNGPC0KHQ9k3

H,G-^9#\YKD$FO"dj=LNjz- r2H7F/@5$#
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�����������
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Hq^?O"Wj1<7gsr+O7?e"=l,d|uV (h0r=(7J

$) ^?Ok<WuV (h0O=(9k,"kLr"Wj1<7gsKa7F

$J$) G"k3HK$U/lg,"j^9#mC/&?$`"&Hr*sK

7F$k+rN'7F/@5$#7+7""ku7GO"(i<,a5l^;

s#3liNu7GO"G<?Y<9&79F`&bK?<&9JCW7gC

Hd" dj=LNjz- Grb5lF$kD<k,rK)A^9#

"Wj1<7gsNGPC0Kr)DG<?Y<9&79F`&bK?<N!

=N 1 DO"9YFNh0f(<8'sHNu7N=(G9#9JCW7gC

HrGgBKhQ9kKO""Wj1<7gsNBT0K (G-lP

DB2START NBT>eK)"9F<HasHN3l/7gs,BT5lF$k

+r"!Nh&KN'7F/@5$#

db2_all "db2 UPDATE MONITOR SWITCHES USING STATEMENT ON"

"Wj1<7gs^?OHq,"d_^?Ok<W7F$kh&KW(klg

O"!N3^sIr/T7^9#

db2_all "db2 GET SNAPSHOT FOR AGENTS ON database

9JCW7gCH+i}87?psNI_hj}!"*hSG<?Y<9&7

9F`&bK?<NHQKD$FN\YO" 79F`&bK?< jz-*h

Srbq r2H7F/@5$#
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DB2 "g79F`NRp . . . . . . . 613
G<?&=<9=*hSk@XN"/;9 614

LNKhknH . . . . . . . . . 614
G<?&=<9=*hSk@KD$F

NpsN+?m0 . . . . . . . . 615
M8v`*hS)sv` . . . . . 615
s*W7gsNjA . . . . . . . 617
k@GNLNNHQ . . . . . . . 618

G<?]4-r]i9k?aN,%lYk

NHQ . . . . . . . . . . . . 619
G<?&?$W&^CTs0Nh} . . . . 620
m<+kKjA9kG<?&?$Wr

DB2 ,=L9k}! . . . . . . . . 620
J,~NG<?&?$W&^CTs0 . . 620
J,~?$W&^CTs0req-7F7

7$?$W&^CTs0rn.9k}! . 621
1 D^?O#tNG<?&=<9K,

Q5lk?$W&^CTs0NjA . . 621
CjN=N?$W&^CTs0NQ9 621

,6WarHQ7?G<?&=<9NHq 622
,6WaN3<G#s0 . . . . . . 622

{HqKhkWa . . . . . . . . 623
;CHi;RKhkWa . . . . . 623
kgNWa . . . . . . . . . . 624

5<P<&*W7gsrHQ7FG,=r

FWK9k . . . . . . . . . . . 624
G<?&=<9XtNFSP7 . . . . . 625

DB2 ,G<?&=<9XtrFSP;k

h&K9k . . . . . . . . . . . 625
XtrFSP9]N*<P<XCINo: 626
CREATE FUNCTION MAPPING 9F<H

asHGNXt>NXj . . . . . . 628
Xt^CTs0NfG . . . . . . . 628

Q99k<rHQ7FG<?&=<9r>\

Hq9k . . . . . . . . . . . . . 628
Q99k<&;C7gsGN SQL h} 628
M8v`*hS)sv` . . . . . . 629
9YFNG<?&=<9KQ99k<

rHQ9k . . . . . . . . . . 629
Oracle G<?&=<9GQ99k<r

HQ9k . . . . . . . . . . . 630

DB2 ���	!%��

DB2 "g79F` HO"J<NbNG=.5lF$k,63sTe<?<&

79F`G9#

v DB2 5<P<#"g5<P< HFPl^9#

v "g5<P<,Hqrw.9khN#tN>+'G<?&=<9#=l>l

NG<?&=<9O"jl<7gJk&G<?Y<9I}79F`N$s9

?s9H"=N$s9?s9,5]<H9kG<?Y<9G=.5l^9#

DB2 "g79F`NG<?&=<9KO" Oracle $s9?s9*hS DB2

U!_j<NasP<N$s9?s9r^ak3H,G-^9#

/i$"sH&"Wj1<7gsKO"G<?&=<9O 1 DN}8G<?Y

<9K+(^9#7+7""Wj1<7gsOB]KOG<?Y<9HN$s

?<U'<9r}CF$^9#3l,"gG<?Y<9 HFPlkbNG""

g5<P<NbtK"j^9#G<?&=<9+iG<?rh@9kKO"
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DB2 SQL GNHqr"gG<?Y<9XBTMj7^9#!K"DB2 OHq

r,ZJG<?&=<9K[[7"Wa5l?G<?r}87F"3NG<?

r"Wj1<7gsKa7^9#

"Wj1<7gsO"DB2 SQL rHQ7F" DB2 ,'1G-k9YFNG

<?&?$W (?@7"LOB G<?&?$WO|/) NMrWaG-^9#G

<?&=<9Kq-~` (?H(P"G<?&=<9&F<Vkr979k)

KO""Wj1<7gsO"Q99k<HFPlkClb<IGG<?&=<

9+NN SQL rHQ7J1lPJj^;s#

"gG<?Y<9N79F`&+?m0KO"G<?Y<9bN*V8'/H

KD$FNpsKBi:"G<?&=<9*hS=liNfK"kCjN="

k@"XtKD$FNpsb^^l^9#+?m0KO""g79F`4NK

D$FNps,^^l^9#7?,CF"3lO0m<Pk&+?m0 HFP

l^9#

DB2 "g79F`N5iK\7$5WKD$FO" I}Njz-: Wh r2

H7F/@5$#H%5l?5WKD$FO" SQL rbq r2H7F/@5

$#"Wj1<7gs,BTMjG-k DB2 SQL HqNcKD$FO" 622

Z<8NX,6WarHQ7?G<?&=<9NHqYr2H7F/@5$#

Q99k<N\YKD$FO" 628Z<8NXQ99k<rHQ7FG<?&

=<9r>\Hq9kYr2H7F/@5$#

����0�	�
������
�,	

3NaGO"G<?&=<9&F<Vk*hSk@K"/;97"HQ9kN

Kr)Dpsrs!7^9#33GO"J<NHTC/KD$Fb@7^9#

v =*hSk@KdjvFkLN#"g5<P<O=liNLNr2HG-^

9#

v =*hSk@K"/;99k]K"G<?&=<9GNG<?]4-r]i

9ku1HJk,%lYk#

�������

LN HO""Wj1<7gs,G<?&=<9=^?Ok@r2H9k?aN

1LRG9#3NaGO"J<NvAr7$^9#

v LNrU1il?=KD$FNps,"0m<Pk&+?m0KINh&K

s!5lk+rb@7^9#

v LNKhknHN]KmU7F*/Y-M8v`*hS)sv`rj9H7

^9#
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v HqrG,=9k?aK_jG-kQia<?<rb@7^9#

v LNKhCF2H5lkk@rHQ9k}!rb@7^9#

����0�	�
������	��
	�3���

G<?&=<9=^?Ok@KLN,U1ilkH" DB2 O"3N=^?O

k@+iG<?r!w9k}!rWh9k]KG,=Wm0i`,HQG-k

psG0m<Pk&+?m0r977^9#3NpsKO"lcH7F"=^

?Ok@N>0"*hS=Ns^?Ok@NsN>0H0-,^^l^9#

=NlgKO"J<Npsb^^l^9#

v }W (?H(P"Tt*hST,8_9kZ<8Nt)# DB2 ,,:G7N

}Wrh@9k?aKO"LNrU1k0K"=KP7FG<?&=<9N

RUNSTATS 3^sIH1yNnHrBT9k3Hr*+a7^9#

v =Kwz,"klgO"=NwzNb@#=Kwz,J$lgKO"wzj

AKlL*K^^lka?G<? (?H(P"=NfNINsKG-M,"

k+"*hSG-NT,"k+I&+JI) r+?m0Ks!G-^9#=

NLNKP7F CREATE INDEX 9F<HasHrBT9kH"a?G<?

r8.G-^9#3Nh&Ja?G<?r8g*KwzEM H@$^9#3

Nlg"9F<HasHOwzEM@1r8.7"B]NwzOn.7J$

3HKmU7F/@5$#3N9F<HasHNb@KD$FO" SQL r

bq r2H7F/@5$#

0m<Pk&+?m0KG<?&=<9=KD$FNINh&Jps,]I5

lF$k+r4YkKO" SYSCAT.TABLES *hS SYSCAT.COLUMNS +

?m0k@rHq7^9#+?m0K=NwzKD$FNINh&Jps,]

I5lF$k+"^?OCjNwzk@K?,^^lF$k+r4YkKO"

SYSCAT.INDEXES +?m0k@rHq7^9#3liNk@N\YKD$F

O" SQL rbq r2H7F/@5$#=*hSwzNpsG0m<Pk&+

?m0r979k3HN\YKD$FO" I}Njz-: $sWjasF<7

gs r2H7F/@5$#

����
������

J<NnHrBT9k]KO"$/D+NM8v`*hS)sv`KmU9k

,W,"j^9#

v LNrjA"Q9"*hS|n9k

v =*hSk@rLNKhCF2H9k

v LNKhCF2H5l?=*hSk@G`nrBT9k
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���������
����:

v =^?Ok@KLNrjA9kKO" CREATE NICKNAME 9F<Has

HrHQ7^9#3N9F<HasHO"J<NvArT$^9#

– Oracle =^?Ok@r>0G2H9k#

– DB2 U!_j<N=^?Ok@r>0G2H9k#L>,"klgK

O"=NL>G2H9k#

v 18=^?Ok@K#tNLNrjAG-^9#^?"CREATE ALIAS 9

F<HasHrHQ9kH"LNNL>bjAG-^9#

v LNrQ99kKO"$C?s|n7F+iV-9(k,W,"j^9#|

n9kKO"DROP NICKNAME 9F<HasHrHQ7^9#V-9(k

KO"CREATE NICKNAME 9F<HasHrHQ7^9#

v LNr|n9kH"3NLNrHQ7FjA5l?k@,n0T=KJj"

3lKM87?Wh,5zKJj^9#

CREATE NICKNAME"CREATE ALIAS"*hS DROP NICKNAME 9F<

HasHKD$FNqAO" SQL rbq r2H7F/@5$#

������
�������:

v G<?&=<9=^?Ok@KLNrU1kH"3N=^?Ok@O=NL

NrHQ7J1lP2HG-J/Jj^9 (Q99k<&;C7gsr|

/)#?H(P"DB2MVS1.PERSON.DEPT H$&=r=9NKLN DEPT

rjA7?lg"9F<HasH SELECT * FROM DEPT OHQG-^9

," SELECT * FROM DB2MVS1.PERSON.DEPT OHQG-^;s#7+

7"Q99k<&;C7gsGO"G<?&=<9>G=^?Ok@K"/

;99k,W,"j^9#

v CREATE TRIGGER 9F<HasHGO"LNr2HG-^;s#

v CREATE TABLE 9F<HasHN summary-table-definition 8aGLNr2

H9klg"3N8aKO DEFINITION ONLY -<o<IbXj9k,W

,"j^9#

����	��������������:

v COMMENT ON 9F<HasHO"LN*hSLNGjA5lF$ksK

O-zG9#3N9F<HasHO0m<Pk&+?m0r977^9,"

G<?&=<9&+?m0O977^;s#

v GRANT *hS REVOKE 9F<HasHO"CjNC"*hS9YFNf

<6<H0k<WNLNK-zG9#7+7"DB2 OLN,2H9k=^?

Ok@KO"P~9k GRANT ^?O REVOKE r/T7^;s#LNC"

N\YKD$FO" I}Njz-: Wh r2H7F/@5$#
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v G<?&=<9OI_hjlQG9#=N?a"J<Nh&KJj^9#

– INSERT"UPDATE"*hS DELETE 9F<HasHOLNKO5zG

9#

– LNK UNION ALL ar^`k@O97G-^;s#

v LNKP7FO DB2 f<F#jF#< (RUNSTATS"IMPORT"EXPORT

JI) rBTG-^;s#

���������

=^?Ok@KLNrjA9k]KO"0m<Pk&+?m0K"=^?Ok

@NCjNsKD$FNpsrs!9k3H,G-^9#3NpsO"s*W

7gs HFPlkQia<?<KdjvF?MNA0GXj7^9#MO"g

8zGb.8zGbXjG-^9# =27 GO"s*W7gsH=liNMr

b@7^9#

= 27. s*W7gsH=N_j

*W7gs -zJ_j J,~

_j

numeric_string ‘y’ O$#3NsKOtzG<?N9Hjs0@1,^^l

F$^9#EW: 3NsK"tMG<?Keq-Vis

/,3$?9Hjs07+^^lF$J$lgKO"

‘y’ rXj7J$h&K*+a7^9#

‘n’ $$(#3NsOtzG<?N9Hjs0KBj5l^

;s#

sN numeric_string r ‘y’ H_j9k3HKhj"3NsKO

Vis/,^^lF$J$3HrG,=Wm0i`KLN9k3

HKJj^9 (Vis/,"kH"sNG<?N,`,G-J/

JkD=-,"j^9)#

‘n’
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= 27. s*W7gsH=N_j (3-)

*W7gs -zJ_j J,~

_j

varchar_no_trailing_blanks CjN VARCHAR sKeq-Vis/,J$+I&+rX(7^

9#

‘y’ O$#eq-Vis/O"3N VARCHAR sKO"j

^;s#

‘n’ $$(#eq-Vis/O"3N VARCHAR sK"j

^9#

G<?&=<9 VARCHAR sKda~_Vis/,^^lF$

J$lg"G,=Wm0i`,3NsK"/;99ko,O"e

q-Vis/,^^lF$k+I&+H$&3HKM87F-^

9#J,~GO"G,=Wm0i`O"eq-Vis/,B]K

~CF$kbNHX_J7^9Y#3N0sNbHG"G,=W

m0i`OHqN$5KX89k"/;9o,r+/9kNG"

kLH7F"3liNs+ia5lkMOf<6<,=|7?b

NHJj^9#7+7"VARCHAR sKeq-Vis/,J

/"=N3HrG,=Wm0i`K'15;kH""/;9o,

N+/O5iKzL*KJj^9#CjNsKeq-Vis/,

J$3HrG,=Wm0i`KLN9kKO"3Nsr ALTER

NICKNAME 9F<HasHKXj7^9 (XKKD$FO"

SQL rbq r2H7F/@5$)#

‘n‘

ALTER NICKNAME 9F<HasHGs*W7gsr_j7^9#3N9F

<HasHN\YKD$FO" SQL rbq r2H7F/@5$#

���������

k@GLNrHQ9kKO"gK!N 2 DN}!,"j^9#

v G<?&=<9k@KLNrn.9k#"g5<P<O"G<?&=<9k

@NLNr"G<?&=<9=NLNH18h&K7$^9#

v LNNU$?G<?&=<9=*hSk@N"gG<?Y<9k@rn.9

k#?H(P""g5<P<O[JkLVK"kpC=NkgK,~G-k

?a"[JkG<?&=<9K"kpC=N"gG<?Y<9k@rJ1K

jAG-^9#3Nh&J#tLVP~Nk@O"0m<PkJ}gG<?

Y<9KP7FbYNG<?H)-rs!7^9#3lO"#tNm<+k

=GjA5lkk@,"8f=5l?jl<7gJk&G<?Y<9&^M
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<8c<KP7FbYNG<?H)-rs!9kNH18G9#3N0m<

Pkk@Na+K:`O""g5<P<,bYNG<?H)-rs!9k}

!N 1 DG9#

G<?&=<9&G<?,"gG<?Y<9k@rn.9khVO"XLN

GNk@Nn.YHFPlk3H,"j^9#3NgO"n.5lkk@K

D$F"CREATE VIEW 9F<HasHN4*r,"=Nk@K^^lk3

HKJk=l>lN=*hSk@NLNr2H7J1lPJiJ$3Hr(

67F$^9#

k@KO"=l+NN}W^?OwzO"j^;s#k@OG<?Y<9eK

"kB]N=GOJ$?aG9#3N3HO"k@N=$*hSbF,1lp

C=H4/18G"klgG"CFb"vFO^j^9#}W*hSwzN\

YKD$FO" I}Njz-: $sWjasF<7gs r2H7F/@5

$#

�����
��������
(�����

G<?&=<9=NG<?]4-r]i9kKO"=N=NT,CjN,%l

YkGmC/5lkh&KWa7^9#?H(P""kTXN"/;9r 1 D

KBkKO"3NTK?|D=I_hj (RR) ,%lYkrXj7^9#

"g5<P<O"Wa9k,%lYkr"G<?&=<9NP~9klYkK

^CW7^9#3lrb@9k?aK" =28 GOJ<NbNrj9H7^

9#

v WaG-k,%lYk#J<NH*jG9#

CS +<=kGj

RR ?|D=I_hj

RS I_hjGj

UR s3_CHI_hj

v Wa5l?lYk,^CW9khN Oracle ,%lYk#

= 28. "g5<P<H Oracle G<?&=<9N,%lYkNfS

"g5<P

< (DB2)
CS RR RS UR

Oracle J,~M His6/7gsI_

hjlQ

His6/7gsI_

hjlQ

+<=kG

jH18
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�����-���*4�����

G<?&=<9=KLNrn.9kH" DB2 O=N=KD$FNpsr0m

<Pk&+?m0K^a^9#3NpsKO"LN"=N>0"9YFNsN

>0,^^l^9,"3lKBilko1GO"j^;s#s4HKJ<Np

s,^^l^9#

v G<?&=<9GsKjA5l?G<?&?$W# (3NaGO"3N?$

Wrjb<H&?$WH7^9#)

v DB2 K5]<H5l""gG<?Y<9KP?5lk"P~9kG<?&?

$W# (3NaO"3N?$Wrm<+k&?$WH7^9#)

3NaGO"DB2 ,G<?&?$W&^CTs0rHQ7F"G<?&=<9

=NsK"DB2 ,5]<H9kING<?&?$WrjA9Y-+r=L9k

}!rb@7^9#!K"G<?&?$W&^CTs0 (,7FX?$W&^

CTs0YHFPlk3Hb"k) KD$F" 2 DNaK,1Fb@7^9#

^:"J,~^CTs0KD$Fb@7"!KJ,~^CTs0req-7F

77$^CTs0rn.9k}!rb@7^9#

��3�����������-�� DB2 &������

DB2 Ojb<HsKHQ9km<+k&?$WrINh&K=L9kNG7g

&+# DB2 O"G<?&=<9NsN?$WH"P~9km<+k&?$W

HNVN^CTs0r4Y"eTr*r7^9#?H(P"DB2 ,s!9kJ

,~^CTs0GO" DB2 (VSE *hS VM G) NG<?&?$W CHAR

O 254 P$H^G5]<H7" DB2 G<?&?$W CHAR r(7F$^

9#7?,CF"DB2 (VSE *hS VM G) =KLNrn.9k]K"=Ns

C1 KGg9 200 P$HNG<?&?$W CHAR ,"klg"3NJ,~M

req-7J$+.j" C1 KO DB2 ?$W CHAR ,m<+kKjA5l

^9#

���������-���*4��

RDBMS VNjcKhj"G<?&=<9NG<?&?$WH"g5<P<N

G<?&?$WNVNJ,~^CTs0O" 1 P 1 HOBj^;s#7+

7"Wa5l?9YFNM,a5l?3HrN'9kKO"3N^CTs0G

=,G9#

?H(P"!N 2 DNVKJ,~N?$W&^CTs0,"kH7^9#

v Oracle ?$W, NUMBER(9,0) (33G"9 OGg:Y"0 OGgLhj)

v DB2 ?$W, INTEGER#Gg9 4 P$H#
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?$W NUMBER(9,0) Ns C2 ,"k Oracle =KLNrU1?H7^9#J

,~^CTs0rQ97J$lgO" C2 N?$WOm<+kK INTEGER H

jA5l^9#5iK"4 P$HN INTEGER OGg:Y 10 r5]<H9k

?a""g5<P<+i C2 ,Hq5lk]KO",: C2 N9YFNM,a

5l^9#

J,~NG<?&?$W&^CTs0Nj9HKD$FO" SQL rbq r2

H7F/@5$#

����-���*4����������	�-���*4�������

��

0RNc,(9h&K"J,~^CTs0GOm<+k&?$WHjb<H&

?$W,`w7F$k?aK"jb<H&?$W,jA5lF$kjb<Hs

r2H9k]K"m<+kHjb<HN>}N?$WK,g9k9YFNM,

a5l^9#7+7"eX^CTs0,,WJlgb"j^9#=NlgN7

Jj*rM87^9#

1 �����������0�	�������-���*4�����

Oracle G<?&?$WN 3 DN=NCjNsKO"?$`&9?sWr=9

G<?&?$W DATE ,"j^9#J,~^CTs0GO"3N?$WOm

<+k DB2 ?$W TIMESTAMP KJj^9#J,~MrQ97J$G 3 D

NF<VkNLNrn.9klg" TIMESTAMP O3liNsKm<+kK

jA5l"sN DB2 HqG?$`&9?sW,8.5l^9#7+7"3N

h&JHqG~o@1r8.7?$HWCF$kH7^9#3Nlg"Oracle

DATE r DB2 ?$W TIME K^CW7F+i"J,~Mreq-7^9#3

&9kH"LNrn.9kH-K" TIMESTAMP GOJ/ TIME ,sKm<

+kKjA5l^9#kLH7F"3lirHq9k]"?$`&9?sWN

~oNt,@1,a5lk3HKJj^9#J,~?$W&^CTs0req

-9kKO" CREATE TYPE MAPPING 9F<HasHrHQG-^9#

CREATE TYPE MAPPING 9F<HasHGO"77$^CTs0rCjNG

<?&=<9K,Q9k+ (?H(P"H%N 1 tg,HQ9kG<?&=<

9)"CjN?$WN9YFNG<?&=<9K,Q9k+ (?H(P"9YF

N Oracle G<?&=<9)""k$O"k?$WNCjNP<8gsN9YF

NG<?&=<9K,Q9k+ (?H(P"9YFN Oracle 8.0.3 NG<?&

=<9) N$:l+rXjG-^9#

������-���*4�����

CjNF<VkN?$W&^CTs0Nm<+k&?$WrQ9G-^9#?

H(P"Oracle G<?&?$W NUMBER(32,3) O"J,~MGO DB2 G<
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?&?$W DOUBLE H$&b0.t@G<?&?$WK^CW7^9#>H

wpsKD$FN Oracle =G"s BONUS ,G<?&?$W NUMBER(32,3)

GjA5lF$kH7^9#^CTs0Khj"BONUS NHqGOJ<Nh

&JMra7^9#

5.0000000000000E+002
1.0000000000000E+003

33G"+002 O".t@r&K 2 e,\05;J1lPJiJ$3HrU#

7" +003 O".t@r&K 3 e,\05;J1lPJiJ$3HrU#7^

9#

BONUS NHqGIk1LNh&JMra9h&K9kKO"3N=KD$

F"B]N\<J9NA0r?G9kh&J:YHLhjG NUMBER(32,3)

r DB2 DECIMAL ?$WKF^CW7^9#?H(P"\<J9NIkt,

, 6 er6(k3H,J$Ho+CF$klgKO" NUMBER(32,3) r

DECIMAL(8,2) KF^CWG-^9#3N77$^CTs0N)sN<GO"

BONUS NHqGa5lkMOJ<Nh&KJj^9#

500.00
1000.00

CjN=NsN?$W&^CTs0rQ99kKO" ALTER NICKNAME 9

F<HasHrHQ7^9#3N9F<HasHrHQ9kH"LN,jA5

lF$k=NsKm<+kKjA5lF$k?$WrQ9G-^9#

�������������0�	���

"gG<?Y<9KBTMj5lkHqGO"1lG<?&=<9KhCF8

.5lkkLrWaG-^9#7+7"LoO"#tNG<?&=<9KhC

F8.5lkkLrWa7^9#LoNHqO#tNG<?&=<9K,65

lk?a"3lO,6Wa HFPl^9#

3NaGO"J<NvAr7$^9#

v ,6Wardf=9k}!r(7^9#

v CjN,6WaNG,=rTo;k}!rRp7^9#

�����������

lLK",6WaGO 3 DN SQL ,'N&AN 1 D^?O#trHQ7

F"G<?N!w5"D^j"{Hq";CHi;R"*hSkg{*rrX

j7^9#3NaGO"!Nh&J7Jj*GN3sF-9HGNcr(7^

9#"k"g5<P<, DB2 fKP<5k&G<?Y<9 (OS/390 G) G<

?&=<9" DB2 fKP<5k&G<?Y<9 (AS/400 G) G<?&=<
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9"*hS Oracle G<?&=<9K"/;9G-kh&K=.5lF$^

9#=l>lNG<?&=<9KO">HwNpsr^`=,]I5lF$^

9#3N"g5<P<O"=liN=,"kLVr(9LNKhCF=r2H

7^9#=KO=l>l"UDB390_EMPLOYEES"AS400_EMPLOYEES"*h

S ORA_EMPLOYEES H$&LN,U1ilF$^9# (LN,G<?&=<

9r2H9k,WO"j^;s#3N7Jj*NLN,G<?&=<9r2H

9kNO"=,[Jk RDBMS K"k3Hr/47F$kK9.^;s#)

Oracle G<?&=<9KO" ORA_EMPLOYEES KC(F"

ORA_COUNTRIES H$&LNN=,"j^9#33KO">Hw,;sG$

kqKD$FNps,^^lF$^9#

	�������

= AS400_EMPLOYEES KO""8"_;N>HwNECVf,"j^9#^

?"ECVfKX"9kqVfb^^lF$^9,"=N3<I,INqr=

9+Oj9H5lF$^;s#7+7"= ORA_COUNTRIES KO3<IHq

N>},j9H5lF$^9#!NHqGO"{HqrHQ7F"fqNqL

3<Ir!P7^9#5iK"SELECT *hS WHERE 8arHQ7F"3

NCjN3<Ir,WH9kECVfr}D>Hwr AS400_EMPLOYEES K

j9H7^9#

SELECT name, telephone
FROM djadmin.as400_employees
WHERE country_code IN

(SELECT country_code
FROM djadmin.ora_countries
WHERE country_name = 'CHINA')

,*��������

"g5<P<O"J<N 3 DN;CHi;Rr5]<H7^9#

v UNION

3N;CHi;RrHQ9kH" 2 DJeN$UN SELECT 9F<Has

HK,g9kTrkgG-^9#

v EXCEPT

3N;CHi;RrHQ9kH"GiN SELECT 9F<HasHK,g

7" 2 V\N9F<HasHKO,g7J$Tr!wG-^9#

v INTERSECT

3N;CHi;RrHQ9kH">}N SELECT 9F<HasHK,g9

kTr!wG-^9#

3 DN9YFN;CHi;RO"ALL *ZisIrXj7F"E#T,kL+

io|5lJ$h&K(93H,G-^9#3&9kH">,J,`nHr9

k,W,J/Jj^9#
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J<NHqGO" AS400_EMPLOYEES *hS UDB390_EMPLOYEES =N>

}K8_9k9YFN>Hw>*hSqL3<Ir!w7^9#3lO"=l

>lN=,[JkG<?&=<9K"klgGbBT5l^9#

SELECT name, country_code
FROM as400_employees

INTERSECT
SELECT name, country_code

FROM udb390_employees

�����

X8kgGO"#tN=+i!w5l?sNH_go;r^`kL;CHr8

.7^9#kL;CHNTN5$:r)B9krorXj7J1lPJiJ$

3HKmU7F/@5$#

J<NHqGO"2 DN=Kj9H5lF$kqL3<IrfS7F">Hw

N>0H=lKP~9kq>rkg7^9#=l>lN=O[JkG<?&=

<9K"j^9#

SELECT t1.name, t2.country_name
FROM djadmin.as400_employees t1, djadmin.ora_countries t2
WHERE t1.country_code = t2.country_code

�������������������	����

"g79F`Nf<6<O"5<P<&*W7gs HFPlkQia<?<r

HQ7F"G<?&=<9K4NH7F,Q5lkpsr0m<Pk&+?m

0Ks!7?j" DB2 HG<?&=<9HNPCr)f7?jG-^9#?

H(P"G<?&=<9Np\H7FHQG-k$s9?s9N1LRr+?

m09kKO"G<?Y<9I}TO=N1LRrMH7F5<P<&*W7

gs XnodeY KdjvF^9#

5<P<&*W7gsNfKO" DB2 HG<?&=<9HNPCNgJ(j

"r"Il9Xj9kbN,"j^9#3l,HqNG,=G9#?H(P"

s*W7gs Xvarchar_no_trailing_blanksY rHQ7F"eq-Vis/NJ

$CjNG<?&=<9 VARCHAR sr DB2 G,=Wm0i`KLNG-

kNH18h&K"5<P<&*W7gs (3lb

Xvarchar_no_trailing_blanksYHFPlk) rHQ7F" VARCHAR sKeq

-Vis/NJ$G<?&=<9rG,=Wm0i`KLN9k3H,G-^

9#G,=Wm0i`,"/;9o,rn.9kNK3Nh&Jps,INh

&Kr)D+KD$FNWsO" 617Z<8N=27 r2H7F/@5$#

5iK"5<P<&*W7gs Xplan_hintsY r" DB2 , Oracle G<?&

=<9K9F<HasH&Ui0asHrs!9k3HrD=K9kMK_j

G-^9#3N9F<HasH&Ui0asHOWhNRsH HFPl"

624 "Wj1<7gs+/Njz-



Oracle G,=Wm0i`,8gVrBT9k?aNu1KJj^9#CK"W

hNRsHrHQ9kH"=K"/;99k]KINwzrHQ9k+"*h

SG<?+ikL;CHr!w9k]KIN=kggxsrHQ9k+"JI

NvAr"G,=Wm0i`,hj9kNKr)A^9#

LoO"G<?Y<9I}T,"g79F`K5<P<&*W7gsr_j7

^9#7+7"Wm0i^<OHqrG,=9ku1HJk3liN*W7g

sr=,KhQG-^9#?H(P"G<?&=<9 ORACLE1 *hS

ORACLE2 KD$F" plan_hints 5<P<&*W7gs,J,~MN ‘n’ ($

$("3NG<?&=<9KWhNRsHrs!7^;s) K_j5lF$k

H7^9#^?"ORACLE1 *hS ORACLE2 +iNG<?N,6Warn.

7"WhNRsHrHQ7F"=liNG<?&=<9GNG,=Wm0i`

,3NG<?K"/;99k?aNo,r~19kH7^9#"Wj1<7g

s,"gG<?Y<9K\35lF$kVO"J,~Mr ‘y’ (O$"WhNR

sHrs!7^9) r_j7Feq-G-^9#\3,0;9kH"_jO+

0*K ‘n’ Kaj^9#

"gG<?Y<9XN\3N|VKD$F5<P<&*W7gsr_j9kK

O" SET SERVER OPTION 9F<HasHrHQ7^9#_jr-zK9k

?aK",: CONNECT 9F<HasHN>eK3N9F<HasHrXj

7F/@5$#5iK"9F<HasHr90XjG-kh&K`w7F*/

3Hr*+a7^9#

SET SERVER OPTION 9F<HasHKD$FNqAO" SQL rbq r2

H7F/@5$#9YFN5<P<&*W7gsH=liN_jN\YKD$

FO" I}Njz-: $sWjasF<7gs r2H7F/@5$#

����0�	�������

3NaGO"J<NvArBT9k}!rb@7^9#

v DB2 ,'17J$G<?&=<9XtrFSP;kh&K9k

v DB2 ,XtrFSP9]KCq5lk*<P<XCIro:9k

v _$K^CW9kXtN>0rXj9k

v XtVN^CTs0NHQrfG9k

DB2 &����0�	������-��(���

DB2 ,'17J$G<?&=<9XtrFSP9h&K7?$HW&+b7l

^;s#=Nh&JXtO"f<6<jAXt+"^?O DB2 ,'17J$

7,NH_~_XtG"kD=-,"j^9#
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DB2 ,'17J$G<?&=<9XtK"/;9G-kh&K9kKO"=N

0K"3NXtH"gG<?Y<9K]I5lF$kXtNVK^CTs0r

n.7F*/,W,"j^9#^CTs0rn.9kKO""gG<?Y<9

Xtr*r7"^CTs0rn.9k?aN DDL 9F<HasHXBTMj

7^9#3N9F<HasHO CREATE FUNCTION MAPPING HFPl^

9#

"gG<?Y<9XtO"{8NXt^?OXtFsWl<H""k$Of<

6<,n.9kXt^?OXtFsWl<HGb=$^;s# (XtFsWl

<H HO"BTD=3<I,J$t,XtG9#) CREATE FUNCTION 9F

<HasHrHQ9kH"Xt^?OXtFsWl<Hrn.G-^9#

G<?&=<9XtH=N"gG<?Y<9XtO"J<N@GP~7F$J

1lPJj^;s#

v >}K18tN~OQia<?<,J1lPJj^;s#

v G<?&=<9XtN~OQia<?<NG<?&?$WO""gG<?Y

<9K]I5lF$kjjNXtN~OQia<?<NG<?&?$WH_

9-,J1lPJj^;s#

CREATE FUNCTION MAPPING *hS CREATE FUNCTION 9F<HasH

KD$FNqAO" SQL rbq r2H7F/@5$#

�������������@*+���

"g5<P<Xt+iG<?&=<9XtXN^CTs0N?aN DDL

(CREATE FUNCTION MAPPING 9F<HasH) KO"G<?&=<9Xt

,FSP5lk]KCq5lkHWolk*<P<XCIN+Q}W,^^l

^9#?H(P"G<?&=<9XtrFSP9NK,WJ?aNtN+Qb

j"*hS3NXtKO5lkz-tNP$H4HKH%5lk~PONtN

+QbjrXjG-^9#3liN+QbjO0m<Pk&+?m0K]I5

lF*j" SYSCAT.FUNCMAPOPTIONS k@G2HG-^9#5iK" DB2

Xt (XtFsWl<HGOJ$) ,^CTs0K2C9klg"3NXt,

FSP5lk]KCq5lk*<P<XCIN+Qbj,+?m0K^^l^

9#3N+QbjO"SYSCAT.FUNCTIONS k@G2HG-^9#

^CTs0,n.5l?eO" DB2 Xtr2H9k,6WarBTMjG-

^9#?H(P"DOLLAR H$& DB2 f<6<jAXtr US_DOLLAR H

$& Oracle f<6<jAXtK^CW7?lg"WaO US_DOLLAR GOJ

/ DOLLAR rXj9k3HKJj^9#Warh}9k]K"G,=Wm0

i`O#tN"/;9o,r>A7^9#3NfKO"DB2 XtNFSP7N

*<P<XCIN+Qbjr?G9kbNb"lP"G<?&=<9XtNF
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SP7N*<P<XCIN+Qbjr?G9kbNb"j^9#=[5lk*

<P<XCINL,Gb/J$o,,"HQ5lko,HJj^9#

Cq5lk*<P<XCIN+Qbj,Q95lklg"0m<Pk&+?m

0K3NQ9r-?G-^9#G<?&=<9XtN77$+Qbjr-?9

kKO"^:"Xt^CTs0r|n^?OHQTDK7^9 (3N}!KD

$FO" 628Z<8NXXt^CTs0NfGYr2H7F/@5$)#!K"

CREATE FUNCTION MAPPING 9F<HasHG77$+QbjrXj7"

=N9F<HasHG^CTs0rFn.7^9#9F<HasHrBT9k

]K"77$+Qbj, SYSCAT.FUNCTIONS +?m0k@KIC5l^

9# DB2 XtN+QbjNQ9r-?9kKO" SYSSTAT.FUNCTIONS +

?m0k@r>\977F/@5$#

}WN+QbjO CREATE FUNCTION MAPPING 9F<HasHKXj7^

9#=lKO"Xt^CTs0&*W7gs HFPlkQia<?<K"3l

iN+QbjrMH7FdjvF^9# =29 GO"3liN*W7gsHM

KD$Fb@7^9#

= 29. Xt^CTs0&*W7gsH=liN_j

*W7gs -zJ_j J,~

_j

ios_per_invoc G<?&=<9XtNFSP74HN~POtN+Qbj ‘0’

insts_per_invoc G<?&=<9XtNFSP74HKh}5lk?aNtN+Q

bj

‘450’

ios_per_argbyte G<?&=<9XtKO5lkz-t;CHNP$H4HKH%

5lk~PONtN+Qbj

‘0’

insts_per_argbyte G<?&=<9XtKO5lkz-t;CHNP$H4HKh}

5lk?aNtN+Qbj

‘0’

percent_argbytes G<?&=<9Xt,B]KI_hk~Oz-tP$HN?QQ

<;sHN+Qbj

‘100’

initial_ios G<?&=<9Xt,FSP5lkGiHGeKBT5lk~P

ONtN+Qbj

‘0’

initial_insts G<?&=<9Xt,FSP5lkGiHGeKh}5lk?a

NtN+Qbj

‘0’

DROP FUNCTION MAPPING 9F<HasH" SYSCAT.FUNCTIONS *hS

SYSSTAT.FUNCTIONS k@"5iK SYSCAT.FUNCMAPOPTIONS k@N\

YKD$FO" SQL rbq r2H7F/@5$#
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CREATE FUNCTION MAPPING 	!��"��������
�

CREATE FUNCTION MAPPING 9F<HasHNdf=N}!O"^CW9

k*V8'/HN>0,18+c&+KhCF[Jj^9#18>0N 2 DN

Xt (^?OXtFsWl<HHXt) NVG^CTs0rn.9klg"3

N>0r function-name Qia<?<KdjvFk,W,"j^9#

l}">0,[JklgO!Nh&K7^9#

v "gG<?Y<9Xt^?OXtFsWl<HN>0r" function-name Q

ia<?<KdjvF^9#

v Xremote_nameY H$&Xt^CTs0&*W7gsrXj7"G<?&=

<9XtN>0r3N*W7gsKdjvF^9#>0O"255 8zhj/

J$tGJ1lPJj^;s#

���*4�����

Xt^CTs0NHQrfG7?$lgKO"J<N,$Ii$sK>CF/

@5$#

v 3N^CTs0, SYSCAT.FUNCMAPPINGS +?m0k@Kj9H5lF

$klgKO"^CTs0ro|7^9#3lO"DROP FUNCTION

MAPPING 9F<HasHrHQ7FBT7^9#

v SYSCAT.FUNCMAPPINGS k@Kj9H5lF$J$J,~^CTs0rf

G9kKO"^CTs0rHQT=K7^9#3lO" XdisableY H$&

Xt^CTs0&*W7gsr ‘y’ (O$"3NXt^CTs0rHQT=K

7^9) K_j9kH"CREATE FUNCTION MAPPING 9F<HasHG

BTG-^9#J,~MO"‘n’ G9#

2		�����������0�	�������

Q99k< H$&!=rHQ7F"FG<?&=<9KG-NG<?&=<9

r SQL GHqG-^9#3NaGO"J<NvAr7$^9#

v "g5<P<*hS=lKX"9kG<?&=<9,"Q99k<&;C7

gsGINh&J SQL 9F<HasHrh}9k+rb@7^9#

v Q99k<rHQ9k]KmU9Y-M8v`*hS)sv`rj9H7^

9#

2		���,*����� SQL ��

SQL 9F<HasH, DB2 HG<?&=<9NIAiKhCFh}5lk+

O"J<N,'GXj5l^9#
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v Q99k<&;C7gsGE*9F<HasHNh}Mj,TolkH"=

N9F<HasHOh}9k?a"g5<P<Kw.5l^9#

v G<?&=<9KP9k SQL 9F<HasHNh}MjrQ99k<&;

C7gsGT&lgKO"=N9F<HasHr;C7gsG0*K`w7

F";C7gs,^@+$F$kVK9F<HasHrBT9k,W,"j

^9#

– SELECT 9F<HasHrBTMj9klgKO" PREPARE 9F<H

asHHloK`w7"=l+i OPEN"FETCH"*hS CLOSE 9F

<HasHrHQ7F"HqkLK"/;97^9#

– SELECT J0G5]<H5lF$k9F<HasHNlg" 2 DN*W

7gs,"j^9#

- PREPARE 9F<HasHrHCF5]<H5lF$k9F<HasH

r`w7" EXECUTE 9F<HasHrHCF=N9F<HasHr

BT9k#

- EXECUTE IMMEDIATE 9F<HasHrHCF"=N9F<Has

Hr`w7FBT9k#

v Q99k<&;C7gsfK COMMIT ^?O ROLLBACK 3^sIr/T

7?lg"3N3^sIO=TNnH1L (UOW) r0;7^9#

����
������

Q99k<rHQ9k]KO"$/D+NM8v`*hS)sv`KmU9k

,W,"j^9#lL*J-ANbNb"lP" Oracle G<?&=<9@1

K,Q5lkv`b"j^9#

�'������0�	�2		�������

J<NpsO9YFNG<?&=<9K,Q5l^9#

v Q99k<&;C7gsG`w7?9F<HasHO"1lNQ99k<&

;C7gsGBT9k,W,"j^9#Q99k<&;C7gsG`w7?

9F<HasHr"1lNQ99k<&;C7gsJ0GBT9kH":T

7^9 (SQLSTATE 56098)#

v Q99k<OG<?&=<9XNq-~_KHQG-^9#?H(P"=N

TN^~"97"*hSo|KHQG-^9#7+7"Q99k<&;C7

gsGO" UPDATE *hS DELETE 9F<HasHG WHERE

CURRENT OF rorHQG-J$3HKmU7F/@5$#

v 1 DN"Wj1<7gsG"[JkG<?&=<9K-zJ SET

PASSTHRU 9F<HasHr1~K#t}D3H,G-^9#"Wj1<

7gs,#tN SET PASSTHRU 9F<HasHr/T7?H7Fb"Q9

9k<&;C7gsOB]KOM9H5l^;s#"g5<P<O""kG
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<?&=<9+iLNG<?&=<9K"/;99k?aKQ99k<9k

3HO"j^;s#`7m"5<P<O=l>lNG<?&=<9K>\"

/;97^9#

v #tNQ99k<&;C7gs,1~K*<Ws7F$klgKO"=l>

lN;C7gsGnH1Lr*;9k?SK,: COMMIT r/T7F/@

5$#9kH";C7gsr*;9k,W,"kH-KO" SET

PASSTHRU RESET 9F<HasHr 1 sBT9k@1G"3lrT(^

9#

v Q99k<&;C7gsG SQL 9F<HasHKjA5lk[9HQt

O" Hn NA0rhj^9#33G" H Og8zG"j"n OG-N0t

G9# n NMO"<mGO^k"3VfGJ1lPJj^;s#

v lYK#tNG<?&=<9OQ99k<G-^;s#

v Q99k<O9H"<I&Wm7<8c<FSP7r5]<H7^;s#

v Q99k<GO"SELECT INTO 9F<HasHO5]<H5lF$^;

s#

Oracle ����0�	�2		�������

J<NpsO Oracle G<?&=<9K,Q5l^9#

v J<N)sv`O"jb<H&/i$"sH,3^sITWm;C5<

(CLP) +iQ99k<&b<IG SELECT 9F<HasHr/T9k]K

,Q5l^9#/i$"sH&3<I, DB2 fKP<5k&G<?Y<9

P<8gs 5 J0N DB2 "Wj1<7gs+//i$"sHG"klgK

O" SELECT O SQLCODE -30090 H}33<I 11 rP7^9#3N(

i<rr1k?aKO"jb<H&/i$"sH,P<8gs 5 ^?O=l

JeN DB2 "Wj1<7gs+//i$"sHrHQ9k,W,"j^

9#

v Oracle 5<P<KP7F/T5lk DDL 9F<HasHO9YFrO~K

BT5lkNG"His6/7gsN;^sF#/9KO>$^;s#`n

O"*;~K Oracle KhCF+0*K3_CH5l^9#m<kPC/,

/87Fb"DDL Om<kPC/5l^;s#

v 8G<?&?$W+i SELECT 9F<HasHr/T9k]KO"

RAWTOHEX XtrHQ7F 16 JMru1hj^9#8G<?&?$WX

N INSERT rBT9klgKO"16 Jt=(rHQ7^9#
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�20� C 
�� C++ ���������

C *hS C++ GNWm0i_s0KX9k

M8v` . . . . . . . . . . . . . 633
C *hS C++ GN@l)sv` . . . . 633

C *hS C++ GN 3 8z=- . . . . 633
C++ N?$W$~KX9kM8v` . . 634

C *hS C++ N~POU!$k . . . . 634
C *hS C++ N$s/k<I&U!$k 635

C *hS C++ N$s/k<I&U!$k 638
C *hS C++ GNH_~_ SQL 9F<H

asH . . . . . . . . . . . . . 639
C *hS C++ GN[9HQt . . . . . 641

C *hS C++ GN[9HQtN?> . . 641
C *hS C++ GN[9HQtNk@ . . 643
C *hS C++ GN81Qt . . . . . 647
C ^?O C++ GN0iU#C/&[9H

Qtk@ . . . . . . . . . . . . 647
C ^?O C++ GN LOB G<?k@ . . 650
C ^?O C++ K*1k LOB m1<?<

k@ . . . . . . . . . . . . . 652
C ^?O C++ K*1kU!$k2Hk@ 653
C *hS C++ GN[9HQtNi|= 654
C ^/m8+ . . . . . . . . . . 654
C *hS C++ GN[9H=$5]<H 656
C *hS C++ GN81= . . . . . . 658

C *hS C++ GN Null *;9Hjs0 659
C *hS C++ GN]$s?<&G<?&

?$W . . . . . . . . . . . . 661
C *hS C++ GN/i9&G<?&as

P<N[9HQtH7FNHQ . . . . 662
C *hS C++ GN$~*hSasP<i

;RNHQ . . . . . . . . . . . 664
C *hS C++ GN0iU#C/&[9H

QtNh} . . . . . . . . . . . 664
C *hS C++ GN#tP$H8zN

df= . . . . . . . . . . . 665
C *hS C++ GN wchar_t ^?O
sqldbchar G<?&?$WN*r . . . 665
C *hS C++ GN WCHARTYPE W
j3sQ$i<&*W7gs . . . . 666

C *hS C++ GN|\l^?Ofql

(KNz) EUC"*hS UCS-2 KX9kM

8v` . . . . . . . . . . . . 670
C *hS C++ GN5]<H5lF$k SQL
G<?&?$W . . . . . . . . . . 671

C *hS C++ K*1k FOR BIT DATA 678
C *hS C++ K*1k SQLSTATE *hS
SQLCODE Qt . . . . . . . . . . 678

C 
�� C++ �����������������

CjN[9H@lKhkWm0i_s0NM8v`KD$F"J_NaGb@

7^9#@l)B"[9H@lLN$s/k<I&U!$k"H_~_ SQL

9F<HasH"[9HQt"*hS5]<H5lk[9HQtNG<?&?

$WKD$FNps,^^lF$^9#

C 
�� C++ ��������

J<NaGO"C/C++ @lN)BKD$Fb@7^9#

C 
�� C++ �� 3 ����

C ^?O C++ 8z;CHN8zNfKO"9YFN-<\<IGHQG-J

$bNb"j^9#3liN8zO"3 8z=- HFPlkl3-N 3 DN

8zrHQ7F C ^?O C++ N=<9&Wm0i`K~O9k3H,G-^
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9# 3 8z=-O SQL 9F<HasHGO'15l^;s#Wj3sQ$i

<O"[9HQtk@bGJ<N 3 8z=-r'17^9#

3 8z=- jA

??( 8ggL '['

??) &ggL ']'

??< 8fgL '{'

??> &fgL '}'

J<K(9=N>N 3 8z=-O"C ^?O C++ =<9&Wm0i`NLN

ljGHQ5lk3H,"j^9#

3 8z=- jA

??= OC7e&^</ '#'

??/ _-f '¥'

??’ &z-f '|'

??! D@ '|'

??- HA-f '˜'

C++ ��-�����������

C++ rHQ7F9H"<I&Wm7<8c<d UDF rn.9klg"!Nh

&K7F=NWm7<8c<d UDF rk@9k3H,G-^9#

extern "C" ...procedure or function declaration...

extern "C" O"C++ 3sQ$i<,Xt>r?$W$~9kNrI.^9#

3Nk@Nlgr|-"9H"<I&Wm7<8c<rFSP7?j"

CREATE FUNCTION 9F<HasHr/T9klgKO"Xt>N?$W$

~bH_~`,W,"j^9#

C 
�� C++ ����.1-�

J,~KO"~OU!$kK!Nh&JH%RrU1k3H,G-^9#

.sqc 5]<H5lF$k9YFNWiCHU)<`eN C U!$k

.sqC UNIX WiCHU)<`eN C++ U!$k

.sqx OS/2 *hS Windows 32 SCH *Zl<F#s0&79F`eN

C++ U!$k
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J,~GO"P~9kWj3sQ$i<NPOU!$kO"J<NH%R,U

1il^9#

.c 5]<H5lF$k9YFNWiCHU)<`eN C U!$k

.C UNIX WiCHU)<`eN C++ U!$k

.cxx OS/2 *hS Windows 32 SCH *Zl<F#s0&79F`eN

C++ U!$k

OUTPUT Wj3sQ$k&*W7gsrHQ9k3HKhj"PO$5eN=

<9&U!$kN>0HQ9r5zKG-^9# TARGET C ^?O TARGET

CPLUSPLUS Wj3sQ$k&*W7gsrHQ9klg"~OU!$kKH

%RO,W"j^;s#

C 
�� C++ �-����+�.1-�

C *hS C++ GN[9H@lG-N$s/k<I&U!$k (XC@<&U

!$k) KO"U!$kH%RN .h ,U$F$^9#"Wj1<7gsGH

Q9k?aN$s/k<I&U!$kKD$F"J<Gb@7^9#

SQL (sql.h)
3NU!$kKO"P$s@<"Wj3sQ$i<"*hS(i<&a

C;<8!w API QN@lG-WmH?$W,^^lF$^9#^

?"79F`jtbjA5lF$^9#

SQLADEF (sqladef.h)
Wj3sQ$kQ_N C *hS C++ "Wj1<7gs,HQ9kX

tWmH?$W,^^lF$^9#

SQLAPREP (sqlaprep.h)
3NU!$kKO"H+NWj3sQ$i<Nn.K,WJjA,~C

F$^9#

SQLCA (sqlca.h)
3NU!$kO SQL "mh (SQLCA) =$rjA7^9# SQLCA

KO"G<?Y<9&^M<8c<, SQL 9F<HasH*hS API

FSP7NBTKX9k(i<psr"Wj1<7gsKs!9k?a

KHQ9kQt,^^lF$^9#

SQLCLI (sqlcli.h)
3<k&lYk&$s?<U'<9 (DB2 CLI) "Wj1<7gsrn

.9k?aK,WJXtWmH?$WHjt,^^lF$^9#3NU

!$kbNXtO"X/Open 3<k&lYk&$s?<U'<9*hS

ODBC 3"&lYkN>}K&LG9#
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SQLCLI1 (sqlcli1.h)
DB2 CLI GhjH%5l?!=rHQ9k3<k&lYk&$s?<

U'<9 (DB2 CLI) rn.9k?aK,WJXtWmH?$W*hS

jt,^^lF$^9#3NU!$kbNXtNgt,O" X/Open

3<k&lYk&$s?<U'<9*hS ODBC lYk 1 K&LG

9#5iK"3NU!$kKO X/Open lQNXt*hS DB2 G-

NXtb^^lF$^9#

3NU!$kKO"sqlcli.h H sqlext.h (ODBC lYk 2 API j

A) N>},^^l^9#

SQLCODES (sqlcodes.h)
3NU!$kO"SQLCA =$N SQLCODE U#<kIGHQ9kj

trjA7^9#

SQLDA (sqlda.h)
3NU!$kO SQL -RRh (SQLDA) =$rjA7^9# SQLDA

O"Wj1<7gsHG<?Y<9&^M<8c<HNVGG<?rd

jHj9k?aKHQ5l^9#

SQLEAU (sqleau.h)
3NU!$kKO"DB2 !)]nF: API K,WJjt*hS=$N

jA,^^lF$^9#3liN API rHQ9klgO"Wm0i`

K3NU!$krH_~`,W,"j^9#3NU!$kKO^?"F

:ZWl3<IbNU#<kINjt*hS-<o<IMNjAb^^

lF$^9#3liNjAO"0t^?OhzhNF:ZWjPWm0

i`GHQG-^9#

SQLENV (sqlenv.h)
3NU!$kO"G<?Y<9D- API KP9k@lG-NFSP

7"*hS=liN$s?<U'<9N=$"jt"aj3<IrjA

7^9#

SQLEXT (sqlext.h)
X/Open 3<k&lYk&$s?<U'<9NEMNltGOJ$3l

iN ODBC lYk 1 *hSlYk 2 API NXtWmH?$WHjt

,^^lF*j" Microsoft RNvDr@FHQ7^9#

SQLE819A (sqle819a.h)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nlg"3N7

<1s9O"[9H CCSID 500 (EBCDIC FqP~) 2 JHgK>C

F" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3NU

!$kO CREATE DATABASE API ,HQ7^9#
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SQLE819B (sqle819b.h)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nlg"3N7

<1s9O"[9H CCSID 037 (EBCDIC FqQl) 2 JHgK>C

F" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3NU

!$kO CREATE DATABASE API ,HQ7^9#

SQLE850A (sqle850a.h)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nlg"3N

7<1s9O"[9H CCSID 500 (EBCDIC FqP~) 2 JHgK>

CF" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3N

U!$kO CREATE DATABASE API ,HQ7^9#

SQLE850B (sqle850b.h)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nlg"3N

7<1s9O"[9H CCSID 037 (EBCDIC FqQl) 2 JHgK>

CF" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3N

U!$kO CREATE DATABASE API ,HQ7^9#

SQLE932A (sqle932a.h)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nlg"3N7

<1s9O"[9H CCSID 5035 (EBCDIC |\l) 2 JHgK>C

F" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3NU

!$kO CREATE DATABASE API ,HQ7^9#

SQLE932B (sqle932b.h)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nlg"3N7

<1s9O"[9H CCSID 5026 (EBCDIC |\l) 2 JHgK>C

F" FOR BIT DATA GOJ$8z9Hjs0r,`7^9#3NU

!$kO CREATE DATABASE API ,HQ7^9#

SQLJACB (sqljacb.h)
DB2 3M/H&$s?<U'<9Njt"=$"*hS)fVmC/

rjA7^9#

SQLMON (sqlmon.h)
3NU!$kO"G<?Y<9&79F`&bK?< API KP9k@

lG-NFSP7"*hS=liN$s?<U'<9N=$"jt"a

j3<IrjA7^9#

SQLSTATE (sqlstate.h)
3NU!$kO"SQLCA =$N SQLSTATE U#<kIGHQ9kj

trjA7^9#
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SQLSYSTM (sqlsystm.h)
3NU!$kKO"G<?Y<9&^M<8c< API *hSG<?=

$,Q$kWiCHU)<`G-NjA,^^lF$^9#

SQLUDF (sqludf.h)
f<6<jAXt (UDF) rn.9k?aNjt*hS$s?<U'<

9=$rjA7^9#3NU!$kN\YKD$FO"446Z<8N

XUDF $s/k<I&U!$k: sqludf.hYr2H7F/@5$#

SQLUTIL (sqlutil.h)
3NU!$kO"f<F#jF#< API KP9k@lG-NFSP

7"*hS=liN$s?<U'<9K,WJ=$"jt"3<Irj

A7^9#

SQLUV (sqluv.h)
s1|m0I_hj API *hS=Nm<I / "sm<IrT&Ys@

<,HQ9k API N=$"jt"WmH?$WJIrjA7^9#

SQLUVEND (sqluvend.h)
-1I}Ys@<,HQ9k API N=$"jt*hSWmH?$Wr

jA7^9#

SQLXA (sqlxa.h)
X/Open XA $s?<U'<9rHQ9k"Wj1<7gs,HQ9k

XtWmH?$WHjt,^^l^9#

C 
�� C++ �-����+�.1-�

U!$kNH_~_KO"EXEC SQL INCLUDE 9F<HasHrHQ9k}

!H"#include ^/mrHQ9k}!N 2 D,"j^9#Wj3sQ$i<O

#include r5k7" EXEC SQL INCLUDE 9F<HasHrHQ7FH_~

^l?U!$kN_rh}7^9#

EXEC SQL INCLUDE rHQ7FH_~s@U!$kr!w9k]K" DB2 C W

j3sQ$i<O^:GiK+lsH&G#l/Hj<r!w7"!$G

DB2INCLUDE D-QtKXj5l?G#l/Hj<r!w7^9#!Ncr

M(F_F/@5$#

v EXEC SQL INCLUDE payroll;

INCLUDE 9F<HasHKXj5l?U!$k,"eNh&K"1zQd

(’) GO^lF$J$lg" C Wj3sQ$i<OFG#l/Hj<GGi

K payroll.sqc r!w7"!K payroll.h r!w7^9# UNIX *Zl<

F#s0&79F`Nlg"C Wj3sQ$i<O" payroll.sqC"

payroll.sqx" payroll.hpp"payroll.h NgGFG#l/Hj<r!w7^
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9# OS/2 ^?O Windows 32 SCH *Zl<F#s0&79F`Nl

g" C++ Wj3sQ$i<O" payroll.sqx"payroll.hpp"payroll.h N

gG!w7"GeK=l,mC/9kFG#l/Hj<r!w7^9#

v EXEC SQL INCLUDE 'pay/payroll.h';

U!$k>,1zQd (’) GO^lF$klg"9GKb@7?H*j">

0KH%ROIC5l^;s#

1zQd (’) bNU!$k>K04Q9,^^lF$J$lg"

DB2INCLUDE NfHKhCF=NU!$kN!w,Tol"?i+NQ9

, INCLUDE U!$k>KXj5l^9#?H(P"UNIX Y<9N79F

`GO" DB2INCLUDE O ‘/disk2:myfiles/c’ K_j5l" C/C++ Wj

3sQ$i<O ‘./pay/payroll.h’" ‘/disk2/pay/payroll.h’"

‘./myfiles/c/pay/payroll.h’ NgK5w7^9#Wj3sQ$i<&aC

;<8KO"B]KU!$k,+D+C?Q9,=(5l^9# OS/2 *h

S Windows Y<9NWiCHU)<`GO"eNcN9iC7er_-f

(¥) KV-9(^9#

m: DB2INCLUDE N_jO"DB2 3^sITWm;C5<KhCF-cC7

e5l^9#?i+N CLP 3^sIr/T7?eK DB2INCLUDE N_

jrQ99klgO" TERMINATE 3^sIr~O7F+i"G<?Y

<9K\37>7""HOLoI*jWj3sQ$k7F/@5$#

Wj3sQ$i<O"3sQ$i<&(i<r5N=<9Ka7FX"U1k

?aK"POU!$kK ANSI #line ^/mr8.7^9#3lKhj"3s

Q$i<OWj3sQ$i<POGOJ/"=<9^?OH_~^l?=<

9&U!$kNU!$k>HTVfrHQ7F(i<rsp9k3H,G-^

9#

PREPROCESSOR *W7gsrXj9klgO"Wj3sQ$i<Khj8.

5lk9YFN #line ^/mO"0t C WjWm;C5<+iWjWm;9

5l?U!$kr2H7^9# PREPROCESSOR *W7gsN\YKD$F

O" 654Z<8NXC ^/m8+Yr2H7F/@5$#

=<9&3<Ir*V8'/H&3<IKX"U1kGPC,<d=N>ND

<kNfKO"#line ^/mrHQ7FoK5oKn09ko1GOJ$bNb

"j^9#HQ7?$D<k,|TI*jK0n7J$lgO"Wj3sQ$

k~K (DB2 PREP H&KHQ5lk) NOLINEMACRO *W7gsrHQ7

F/@5$#3lKhj"#line ^/mO8.5lJ/Jj^9#

C 
�� C++ ������ SQL 	!��"��

H_~_ SQL 9F<HasHO!N 3 DNWG+iJj^9#
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WG 57$=8

9F<HasHi|=XjR EXEC SQL

9F<HasH&9Hjs0 $UN-zJ SQL 9F<HasH

9F<HasH*;-f ;_3ms (;)

J<O=NcG9#

EXEC SQL SELECT col INTO :hostvar FROM table;

H_~_ SQL 9F<HasHKO"J<N,',,Q5l^9#

v SQL 9F<HasH&9Hjs0O"-<o<IP^?OLNTH7F18

TG+O9k3H,G-k#9F<HasH&9Hjs0O"#tTKo?

k95G"CFb+^$^;s#?@7"PKJC? EXEC SQL -<o<

Ir#tTK,d7FOJj^;s#

v SQL 9F<HasH*;-frHQ7J1lPJiJ$#HQ7J$lg"

Wj3sQ$i<O"Wj1<7gsbN!N*;-f^Gh}rQ37^

9#3lKhj"TNjN(i<,/3k2l,"j^9#

C/C++ maO"9F<HasH+O-fN0"^?O9F<HasH*;-

fNeK~lk3H,G-^9#

v #tN SQL 9F<HasHH C/C++ 9F<HasHO18TKV/3H

,G-k#J<O=NcG9#

EXEC SQL OPEN c1; if (SQLCODE >= 0) EXEC SQL FETCH c1 INTO :hv;

v SQL Wj3sQ$i<O"CR/LF *hS TAB rzQdU-9Hjs0K

=N^^D9#

v SQL maO"H_~_ SQL 9F<HasHNltHJCF$kTG"lP

I3GbHQ9k3H,G-k#3NmaO"0*KBT9k9F<Has

HGOHQG-^;s# SQL maNA0O"@Vk&@C7e (--) Ne

K 0 DJeN8z9Hjs0,3-"TvG*;7^9# SQL maO

SQL 9F<HasH*;-fNeKV+J$G/@5$#3lrT&H"m

a, C/C++ @lNltNh&K+(k?a"3sQ$k&(i<N6xH

Jk+iG9#

maO"Vis/rHQG-kE*9F<HasH&9Hjs0bG"lP

I3GbHQ9k3H,G-^9# C/C++ mahZj8zN /* */"^?

O SQL ma-fN (--) rHQ7F/@5$# //-style C++ maOE*

SQL 9F<HasHGOHQG-^;s,"Wm0i`bN>NljGOH

QG-^9#Wj3sQ$i<O"SQL 9F<HasHrh}9k0Kma

ro|7^9#0* SQL 9F<HasHGO"C *hS C++ NmahZ
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j8zG"k /* */ ^?O // rHQ9k3HOG-^;s#?@7"Wm

0i`bN>NljGOHQG-^9#

v C *hS C++ "Wj1<7gsGO" SQL 9Hjs0&jFikdhZ

j1LRO!NTKo?CF31k3H,G-k#3N3HrT&KO"f

G5;?$TNvxK_-f (¥) rHQ7^9#J<O=NcG9#

EXEC SQL SELECT "NA¥
ME" INTO :n FROM staff WHERE name='Sa¥
nders';

~T8z (|"d~TJI) O$:lb"9Hjs0^?OhZj1LRK

O^^l^;s#

v Tv8z*hS?V8zJINur8zNV9O"!Nh&KTolk#

– zQdN0 (?@7"SQL 9F<HasHb) GO"Tv8z^?O

TAB 8zO1l9Z<9HV-9(ilk#

– zQdbGO"9Hjs0, C Wm0i`K,g7?AGQ35lF$

lP"Tv8zOCn5lk# TAB O$55l^;s#

Tv*hS TAB KHQ5lkB]N8zO"WiCHU)<`4HK[J

j^9#?H(P"OS/2 O|" / ~TrTvKHQ9kNKP7"UNIX

Y<9N79F`O~TN_rHQ7^9#

C 
�� C++ �� 	���

[9HQtO"SQL 9F<HasHbG2H5lk C ^?O C++ N@lQ

tG9#3lKhj""Wj1<7gsO~OG<?rG<?Y<9&^M<

8c<KO7"^?G<?Y<9&^M<8c<+iPOG<?ru1hk3

H,G-^9#"Wj1<7gsNWj3sQ$k,TolkH"3sQ$i

<O[9HQtr=N>N C/C++ QtH1MKHQ7^9#[9HQtN?

>"k@"*hSHQO"J<NaGRYk,'K>CFTCF/@5$#

C 
�� C++ �� 	����	�

SQL Wj3sQ$i<O"k@5l?>0KhCF[9HQtr1L7^9#

J<N,',,Q5l^9#

v Qt>N95OGg 255 8z#

v [9HQt>O"79F`N=slG"k SQL"sql"DB2"*hS db2 J0

N\,tG+O9k#J<O=NcG9#

EXEC SQL BEGIN DECLARE SECTION;
char varsql; /* allowed */
char sqlvar; /* not allowed */
char SQL_VAR; /* not allowed */

EXEC SQL END DECLARE SECTION;
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v Wj3sQ$i<O"[9HQt>rb8e<kKP7F0m<PkG"k

H_J9#?@7"3lO"[9HQtr0m<PkQtH7Fk@7J1

lPJiJ$H$&U#GO"j^;s#[9HQtrXtbGm<+kQ

tH7Fk@7Fb4/dj"j^;s#?H(P"!Z<8N3<G#s

0O57$bNH7Fh}5l^9#

void f1(int i)
{
EXEC SQL BEGIN DECLARE SECTION;

short host_var_1;
EXEC SQL END DECLARE SECTION;
EXEC SQL SELECT COL1 INTO :host_var_1 from TBL1;
}
void f2(int i)
{
EXEC SQL BEGIN DECLARE SECTION;

short host_var_2;
EXEC SQL END DECLARE SECTION;
EXEC SQL INSERT INTO TBL1 VALUES (:host_var_2);
}

#tNm<+k&[9HQtK18>0rU1k3HbD=G9#?@73

Nlg"=liNQt,9YF18?$W+D185$:G"k3H,ro

G9#3N3HrT&KO"=Nh&J[9HQtNGiNP=Ujr

BEGIN DECLARE SECTION 9F<HasHH END DECLARE SECTION

9F<HasHNVGWj3sQ$i<Kk@7"DjNQtNk@KD$

FOk@;/7gs0G=N^^K7F*-^9#J<N3<G#s0c

O"3N3Hr(7?bNG9#

void f3(int i)
{
EXEC SQL BEGIN DECLARE SECTION;

char host_var_3[25];
EXEC SQL END DECLARE SECTION;
EXEC SQL SELECT COL2 INTO :host_var_3 FROM TBL2;
}
void f4(int i)
{
char host_var_3[25];
EXEC SQL INSERT INTO TBL2 VALUES (:host_var_3);
}

f3 H f4 O18b8e<kK"j" host_var_3 OIAiNXtGb18?

$W+D95JNG"Wj3sQ$i<XNk@O 1 sGQ_^9#
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C 
�� C++ �� 	������

[9HQtk@N1LKO"SQL Nk@;/7gsrHQ7J1lPJj^;

s#3lO"=lJ_N SQL 9F<HasHG2H,D=J[9HQtrW

j3sQ$i<KNi;^9#

C/C++ Wj3sQ$i<O"-zJ C ^?O C++ k@N5V;CHN_r

-zJ[9HQtk@H7F'17^9#3liNk@O"tMQt^?O8

zQtN$:l+rk@7^9#[9HQtN?$WH7F typedef OHQG

-^;s#[9HQtO"0k<W=7F1lN[9H=$K9k3H,G-

^9#[9H=$KD$FN\YO" 656Z<8NXC *hS C++ GN[9

H=$5]<HYr2H7F/@5$# C++ /i9NG<?&asP<O"

[9HQtH7Fk@G-^9#/i9N\YKD$FO"662Z<8NXC

*hS C++ GN/i9&G<?&asP<N[9HQtH7FNHQYr2

H7F/@5$#

tM[9HQtO"tMN SQL ~POMKP9k~POMH7FHQ9k3

H,G-^9#8z[9HQtO$UN8z"|U"~V^?O?$`&9?

sWN SQL ~POMKP9k~POMH7FHQG-^9#"Wj1<7g

sGO"POQt,u1hkMr^ak3HNG-k95r}Dh&K7J1

lPJj^;s#

=$?N[9HQtNk@}!KD$FN\YO" 369Z<8NX=$?[9

HQtNk@Yr2H7F/@5$#

644Z<8NC ^?O C++ K*1ktM[9HQtN=8O"C ^?O C++

K*1ktM[9HQtNk@=8r(7^9#
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C ^?O C++ K*1ktM[9HQtN=8

XX
auto
extern

static
register

const
volatile

(1)
float

(2)
double

(3)
short

int

sqlint32
(4)

long
int

sqlint64
__int64
long long

int
(5)

long
int

X

X Y

Y

,

varname
= value

*
& const

volatile

; XZ

m:

1 REAL (SQLTYPE 480)"95 4

2 DOUBLE (SQLTYPE 480)"95 8

3 SMALLINT (SQLTYPE 500)

4 "Wj1<7gsN\T-rGgBK9kKO" INTEGER *hS

BIGINT [9HQtG=l>l sqlint32 *hS sqlint64 rHQ7F/@

5$# GU)kHGO" long N[9HQtrHQ9kH" long , 64

SCHG"k 64 BIT UNIX JIGWj3sQ$k&(i< SQL0402 ,

/-^9# PREP *W7gs LONGERROR NO rHQ7F" DB2 ,

long Qtru1~lD=J[9HQt?H7F'akh&K7F/@5

$# =7F"=lir BIGINT QtH7F7CF/@5$#

5 "Wj1<7gsN\T-rGgBK9kKO" INTEGER *hS

BIGINT [9HQtG=l>l sqlint32 *hS sqlint64 rHQ7F/@
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5$# BIGINT G<?&?$WrHQ9kKO" WiCHU)<`G

64 SCHN0tM,5]<H5lF$J1lPJj^;s# GU)kH

GO" long N[9HQtrHQ9kH" long , 64 SCHG"k 64

BIT UNIX JIGWj3sQ$k&(i< SQL0402 ,/-^9# PREP

*W7gs LONGERROR NO rHQ7F" DB2 , long Qtru1~

lD=J[9HQt?H7F'akh&K7F/@5$# =7F"=l

ir BIGINT QtH7F7CF/@5$#

q0 1: C/C++ K*1kGj*hS NULL *;8z[9HQtN=8O"C

^?O C++ K*1kGj*hS NULL *;8z[9HQtNk@=8r(7

^9#

q0 1: C/C++ K*1kGj*hS NULL *;8z[9HQtN=8

XX
auto
extern

static
register

const
volatile

char
unsigned

X

X Y

,

CHAR
C String = value

; XZ

CHAR

Y

(1)
varname

*
& const

volatile

C String

Y

(2)
varname [length]
( varname )

*
& const

volatile
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m:

1 CHAR (SQLTYPE 452)"95 1

2 NULL *; C 9Hjs0 (SQLTYPE 460); 95O$UN-zJjt0

q0 2: C/C++ K*1kDQ98z[9HQtN=8O"C ^?O C++ K*

1kDQ98z[9HQtNk@=8r(7^9#

q0 2: C/C++ K*1kDQ98z[9HQtN=8

XX
auto
extern
static
register

const
volatile

struct
tag

X

X
(1)

{ short var1 ; char var2 [length] ; }
int unsigned

X

X Y

Y

,

varname Values

*
& const

volatile

; XZ

Values

= { value-1 , value-2 }

m:

1 q0 2 GO"length O$UN-zJjt0#>AeNMG"[9HQt

, VARCHAR (SQLTYPE 448) ^?O LONG VARCHAR (SQLTYPE

456) NIAiG"k+,=L5l^9#

DQ98z[9HQtKX9kM8v`:

1. G<?Y<9&^M<8c<O"D=JlgKO,:8zG<?rq0 1
^?Oq0 2 KQ99k,"q0 1 ,s?$W CHAR ^?O

VARCHAR KP~9kNKP7"q0 2 Os?$W VARCHAR *hS

LONG VARCHAR KP~9k#
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2. q0 1 r95XjRN [n] H&KHQ7?lg">AeN95XjRNM

O 32672 hjg-/FOJi:"QtK^ak9Hjs0O NULL G*

oiJ1lPJiJ$#

3. q0 2 rHQ9klgO">AeN95XjRNMO 32 700 hj.5/

J/FOJiJ$#

4. q0 2 GO" var1 *hS var2 O1cQt2H (i;RGOJ$) GJ1

lPJi:"[9HQtH7FHQ9k3HOG-J$ (varname ,[9H

Qt)#

5. varname r1cQtH9k3H,G-k+"^?O *varname JINi;R

r^`3H,G-k#\YKD$FO"661Z<8NXC *hS C++ GN

]$s?<&G<?&?$WYr2H7F/@5$#

6. Wj3sQ$i<O9YFN[9HQtN SQLTYPE *hS SQLLEN r

=L9k#[9HQt, SQL 9F<HasHbK81QtHHbK"kl

g"=N9F<HasHN}3|VfO" SQLTYPE Op\N SQLTYPE

Wi9 1 HJkh&KdjvFil^9#

7. Wj3sQ$i<O"C ^?O C++ K*$F=8*K5zG"kbNbk

@G-klg,"k#CjNk@=8K?d,"klgKO"4HQN3s

Q$i<KX9kqAr4w/@5$#

C 
�� C++ ������

81QtNG<?&?$WO short Hk@7F/@5$#

C ��� C++ ����.�*�� 	�����

^A[9HQtNk@q0O"J<N 3 DN&AN$:l+G9#

v 1c^Aq0

v NULL *;^Aq0

v VARGRAPHIC =$q0

^A[9HQtN\YKD$FO"664Z<8NXC *hS C++ GN0iU#

C/&[9HQtNh}Yr2H7F/@5$#

648Z<8N^Ak@N=8 (1c^Aq0*hS NULL *;^Aq0) O"

1c^Aq0*hS NULL *;^Aq0rQ$k^A[9HQtNk@=8

r(7^9#
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^Ak@N=8 (1c^Aq0*hS NULL *;^Aq0)

XX
auto
extern
static
register

const
volatile

(1)

sqldbchar
wchar_t

X

X Y

,

CHAR
C String = value

; XZ

CHAR

Y

(2)
varname

*
& const

volatile

C String

Y

(3)
varname [length]
( varname )

*
& const

volatile

m:

1 2 DN^A?$WNIAirHQ9k+r=L9k?aNp`KD$F

O" 665Z<8NXC *hS C++ GN wchar_t ^?O sqldbchar G<

?&?$WN*rYr2H7F/@5$#

2 GRAPHIC (SQLTYPE 468)"95 1

3 NULL *;^A9Hjs0 (SQLTYPE 400)

0iU#C/&[9HQtKX9kM8v`:

1. 1c^Aq0GO"SQLTYPE , 468 ^?O 469 G95 1 NGj9N^

A9Hjs0&[9HQt,k@5lk#
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2. value Oi|=XjRG"k# WCHARTYPE CONVERT Wj3sQ$i

<&*W7gsrHQ7F$klgO"o$I&-ci/?<N9Hjs

0&jFik (L-jFik) rHQ7F/@5$#

3. length O$UN-zJjt0K9k3H,G-k#>AeNMO"1 A

16 336 (VARGRAPHIC NGg9) NOOGJ1lPJj^;s#

4. NULL *;^A9Hjs0O"8`lYkNWj3sQ$i<&*W7g

sNMKpE$F5^6^Kh}5l^9#\YKD$FO"659Z<8N

XC *hS C++ GN Null *;9Hjs0Yr2H7F/@5$#

^Ak@N=8 (VARGRAPHIC =$q0) O"VARGRAPHIC =$q0rQ

$k^A[9HQtNk@=8r(7^9#

^Ak@N=8 (VARGRAPHIC =$q0)
XX

auto
extern
static
register

const
volatile

struct
tag

X

X
(1) (2)

{ short var-1 ; var-2 [length ] ; }
int sqldbchar

wchar_t

X

X Y

Y

,

Variable ;

*
& const

volatile

XZ

Variable:
variable-name

= { value-1 , value-2 }

m:

1 2 DN^A?$WNIAirHQ9k+r=L9k?aNp`KD$F

O" 665Z<8NXC *hS C++ GN wchar_t ^?O sqldbchar G<

?&?$WN*rYr2H7F/@5$#

2 length O"$UN-zJjt0# >AeNMG" [9HQt,
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VARGRAPHIC (SQLTYPE 464) ^?O LONG VARGRAPHIC (SQLTYPE

472) NIAiG"k+,=L5l^9# length NMO"1 A 16350

(LONG VARGRAPHIC NGg9) NOOGJ1lPJj^;s#

^Ak@ (VARGRAPHIC =$q0) KX9kM8v`:

1. var-1 *hS var-2 O1cQt2H (i;RGOJ$) GJ1lPJi:"

[9HQtH7FHQ9k3HOG-J$#

2. value-1 *hS value-2 O" var-1 H var-2 KP9ki|=XjRG"k#

WCHARTYPE CONVERT Wj3sQ$i<&*W7gsrHQ7F$kl

g" value-1 O0tGJ1lPJi:" value-2 Oo$I&-ci/?<&

9Hjs0&jFik (L-jFik) rHQ7F/@5$#

3. struct tag O>NG<?hrjA9k?aKHQG-k,"=l+NO[9

HQtH7FOHQG-J$#

C ��� C++ �� LOB �����

C/C++ K*1ki<8&*V8'/H (LOB) [9HQtN=8O"C ^?O

C++ K*1ki<8&*V8'/H (LOB) [9HQtNk@=8r(7^

9#

C/C++ K*1ki<8&*V8'/H (LOB) [9HQtN=8

XX
auto
extern
static
register

const
volatile

SQL TYPE IS BLOB
CLOB
DBCLOB

(1)
(length ) X

X Y

Y

,

variable-name LOB ���

*
& const

volatile

X

X ; XZ

LOB G<?

={init-len,″init-data″}
=SQL_BLOB_INIT(″init-data″)
=SQL_CLOB_INIT(″init-data″)
=SQL_DBCLOB_INIT(″init-data″)
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m:

1 length O"$UN-zJjt0#3lKOjt K"M"^?O G rHQ

G-k# BLOB *hS CLOB N>AeN length MO" 1 <= length <=

2 147 483 647 GJ1lPJj^;s# DBCLOB N>AeN length M

O 1 <= length <= 1 073 741 823 GJ1lPJj^;s#

LOB [9HQtKX9kM8v`:

1. XtKO5lk LOB ?$WN[9HQtKP7F?$W!:HXt,rr

BTG-kh&K" 3 ?$WN LOB rhL9k?aN SQL TYPE IS 8

a,,WG"k#

2. SQL TYPE IS"BLOB"CLOB"DBCLOB"K"M"G O"g8zH.8z

,._7Fb+^oJ$#

3. i|=9Hjs0 ″init-data″ KvD5lkGg9O"9Hjs0hZj8

zr^aF 32702 P$HG"k (Wj3sQ$i<bN C/C++ 9Hjs0

NB&H18)#

4. i|=9G"k init-len O"tMNjtGJ1lPJiJ$ (9JoA"

K"M"G OHQG-J$)#

5. LOB N95rXj7J1lPJiJ$#9JoA"!Nk@O5zG9#

SQL TYPE IS BLOB my_blob;

6. LOB rk@bGi|=7J$H"Wj3sQ$i<G8.5l?3<Ib

GNi|=OTolJ$#

7. DBCLOB ri|=9klg"f<6<O"9Hjs0K ’L’ (o$I&-

ci/?<&9Hjs0r=9) H$&\,-rU1k3H#

m: o$I&-ci/?<&jFik"?H(P L"Hello" O"

WCHARTYPE CONVERT Wj3sQ$k&*W7gsr*r7?lg

K"Wj3sQ$kQ_Wm0i`GN_HQ9Y-G"k#

8. Wj3sQ$i<O"[9HQtN?$Wr-c9H9k?aKHQG-k

=$?0r8.9k#

BLOB Nc:

k@:

static Sql Type is Blob(2M) my_blob=SQL_BLOB_INIT("mydata");

3NkL"J<N=$,8.5l^9#

static struct my_blob_t {
sqluint32 length;
char data[2097152];

} my_blob=SQL_BLOB_INIT("mydata");
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CLOB Nc:

k@:

volatile sql type is clob(125m) *var1, var2 = {10, "data5data5"};

3NkL"J<N=$,8.5l^9#

volatile struct var1_t {
sqluint32 length;
char data[131072000];

} * var1, var2 = {10, "data5data5"};

DBCLOB Nc:

k@:

SQL TYPE IS DBCLOB(30000) my_dbclob1;

WCHARTYPE NOCONVERT *W7gsXjGWj3sQ$k5l"=Nk

L"J<N=$,8.5l^9#

struct my_dbclob1_t {
sqluint32 length;
sqldbchar data[30000];

} my_dbclob1;

k@:

SQL TYPE IS DBCLOB(30000) my_dbclob2 = SQL_DBCLOB_INIT(L"mydbdata");

WCHARTYPE CONVERT *W7gsXjGWj3sQ$k5l"=NkL"

J<N=$,8.5l^9#

struct my_dbclob2_t {
sqluint32 length;
wchar_t data[30000];

} my_dbclob2 = SQL_DBCLOB_INIT(L"mydbdata");

C ��� C++ �
�� LOB ������

C/C++ K*1ki<8&*V8'/H (LOB) m1<?<&[9HQtN=8

O"C ^?O C++ K*1ki<8&*V8'/H (LOB) m1<?<&[9

HQtNk@=8r(7^9#

C/C++ K*1ki<8&*V8'/H (LOB) m1<?<&[9HQtN=8

XX
auto
extern
static
register

const
volatile

SQL TYPE IS BLOB_LOCATOR
CLOB_LOCATOR
DBCLOB_LOCATOR

X
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X Y

,

Variable ; XZ

Variable

Y * variable-name
& const = init-value

volatile

LOB m1<?<&[9HQtKX9kM8v`:

1. SQL TYPE IS"BLOB-LOCATOR"CLOB-LOCATOR"DBCLOB-LOCATOR

O"g8z".8z"^?O=N.gN$:lGb+^oJ$#

2. init-value Khj"]$s?<Ni|=*hSm1<?<QtN2H,G-

k#>N?$WNi|=O"5U#HJk#

CLOB m1<?<Nc (>N?$WN LOB m1<?<Nlgb1M):

k@:

SQL TYPE IS CLOB_LOCATOR my_locator;

3NkL"J<Nk@,8.5l^9#

sqlint32 my_locator;

C ��� C++ �
��.1-�����

C/C++ K*1kU!$k2H[9HQtN=8O"C ^?O C++ K*1kU

!$k2H[9HQtNk@=8r(7^9#

C/C++ K*1kU!$k2H[9HQtN=8

XX
auto
extern
static
register

const
volatile

SQL TYPE IS BLOB_FILE
CLOB_FILE
DBCLOB_FILE

Y

,

Variable X

X ; XZ

Variable
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Y * variable-name
& const = init-value

volatile

m:

v SQL TYPE IS"BLOB-FILE"CLOB-FILE"DBCLOB-FILE O"g8z".8

z"^?O=N.gN$:lGb+^oJ$#

CLOB U!$k2HNc (=N>N LOB U!$k2HN?k@b1M):

k@:

static volatile SQL TYPE IS BLOB_FILE my_file;

3NkL"J<N=$,8.5l^9#

static volatile struct {
sqluint32 name_length;
sqluint32 data_length;
sqluint32 file_options;

char name[255];
} my_file;

C 
�� C++ �� 	�������

C++ Nk@;/7gsGO"gLrHQ7F[9HQtri|=9k3HOG

-^;s#!K"k@;/7gsbGNi|=N57$}!HmC?}!Nc

r(7^9#

EXEC SQL BEGIN DECLARE SECTION;
short my_short_2 = 5; /* correct */
short my_short_1(5); /* incorrect */

EXEC SQL END DECLARE SECTION;

C ���	�

C/C++ Wj3sQ$i<O"k@;/7gsbNk@GHQ5l? C ^/m

r>\h}G-^;s#eojK"^:"0t C WjWm;C5<G=<

9&U!$krWjWm;97J1lPJj^;s#3lrBT9kKO"

PREPROCESSOR *W7gsrHCF"C WjWm;C5<r/09k?aN

3^sIrWj3sQ$i<KXj7^9#

PREPROCESSOR *W7gsrXj9kH"Wj3sQ$i<O^:" SQL

INCLUDE 9F<HasHG2H5lF$k9YFNU!$kNbFr=<
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9&U!$kKkg5;k3HKhCF"9YFN SQL INCLUDE 9F<H

asHrh}7^9#!KWj3sQ$i<O"$57?=<9&U!$kr

~OH7FXj9k3^sIrHQ7F"0t C WjWm;C5<r/07

^9#WjWm;9Q_NU!$k (H%R ″.i″ KhCFWj3sQ$i<O

1L) O"Wj3sQ$kNDjNWm;9GN77$=<9&U!$kH7

FHQ5l^9#

Wj3sQ$i<Khj8.5l?$UN #line ^/mO"5N=<9&U!

$kr2H9k3HO"j^;s#eojK"WjWm;95l?U!$kr

2H7^9#3sQ$i<&(i<r5N=<9&U!$kKX"U1kK

O"WjWm;95l?U!$kKmar]87^9#3lKhj"XC@

<&U!$kr^`*j8Jk&=<9&U!$kN"ifk;/7gsrL

VXjG-^9#mar]89k*W7gsO"Lo"C WjWm;C5<G

HQG-" PREPROCESSOR *W7gsrHQ7F"Xj9k3^sIK*W

7gsr^ail^9# C WjWm;C5<KO"$UN #line ^/m+N

rPO5;FOJj^;s#3lKO"Wj3sQ$i<Khj8.5l?b

N,mCF._7F$kD=-,"k?aG9#

^/m8+NHQeNmU:

1. PREPROCESSOR *W7gsrHQ7FXj9k3^sIKO"9YFN>

`*W7gsr^ak3H,G-^9,"~OU!$kN>0r^ak3H

OG-^;s#?H(P"AIX eN IBM C KO"!N*W7gsrHQ

G-^9#

xlC -P -DMYMACRO=1

2. Wj3sQ$i<O"3N3^sIKhCF"H%R .i NU$?WjWm

;9Q_NU!$kN8.r=|7^9#?@7"WjWm;9Q_NU!

$kr8.9k?aKj@$l/HrHQ9k3HOG-^;s#?H(

P"J<N*W7gsrHQ7FWjWm;9Q_U!$kr8.9k3H

OG-^;s#

xlC -E > x.i

3. 0t C WjWm;C5<,!P7?(i<O"5N=<9&U!$kKP

~9k>0KH%R .err rU1?U!$kKl]<H5l^9#

?H(P"J<Nh&K=<9&3<IbG^/m8+rHQ9k3H,G-

^9#

#define SIZE 3
EXEC SQL BEGIN DECLARE SECTION;

char a[SIZE+1];
char b[(SIZE+1)*3];
struct
{

short length;
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char data[SIZE*6];
} m;
SQL TYPE IS BLOB(SIZE+1) x;
SQL TYPE IS CLOB((SIZE+2)*3) y;
SQL TYPE IS DBCLOB(SIZE*2K) z;

EXEC SQL END DECLARE SECTION;

PREPROCESSOR *W7gsrHQ7?eO"e-Nk@OJ<Nh&Krh

7^9#

EXEC SQL BEGIN DECLARE SECTION;
char a[4];
char b[12];
struct
{

short length;
char data[18];

} m;
SQL TYPE IS BLOB(4) x;
SQL TYPE IS CLOB(15) y;
SQL TYPE IS DBCLOB(6144) z;

EXEC SQL END DECLARE SECTION;

C 
�� C++ �� 	�	��&��

[9H=$5]<HrHQ9kH"C/C++ Wj3sQ$i<O"[9HQtr

1lN[9H=$K0k<W=9k3H,G-^9#3lKhj"SQL 9F<

HasHG18;CHN[9HQtr2H9kN,J1KJj^9#?H(

P"J<N[9H=$O"SAMPLE G<?Y<9bN STAFF =N$/D+N

sXN"/;9KHQG-^9#

struct tag
{

short id;
struct
{

short length;
char data[10];

} name;
struct
{

short years;
double salary;

} info;
} staff_record;

[9H=$NU#<kIO"-zJ$UN[9HQt?$WK9k3H,G-

^9#3liKO"9YFNtz"8z"*hSi<8&*V8'/H&?$

W,^^l^9#M9H5lk[9H=$O"25 lYk^G5]<H5l^

9#eNcGO"U#<kI info O{=$G"kNKP7"U#<kI name

O{=$GOJ/"VARCHAR U#<kIr(7F$^9#186'O"
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LONG VARCHAR"VARGRAPHIC *hS LONG VARGRAPHIC KbvFO

^j^9#[9H=$XN]$s?<b5]<H5l^9#

SQL 9F<HasHG[9H=$K0k<W=5lk[9HQtr2H9kK

O"J<N 2 DN}!,"j^9#

1. SQL 9F<HasHG[9H=$>r2H9k#

EXEC SQL SELECT id, name, years, salary
INTO :staff_record
FROM staff
WHERE id = 10;

Wj3sQ$i<O staff_record N2Hr"[9H=$bGk@5l?9

YFNU#<kIr3s^GhZC?j9HKQ97^9#>N[9HQt

^?OU#<kIHNE#rr1k?aK"=l>lNU#<kIO"9Y

FNlYkN[9H=$>G$~5l^9#3lOJ<NHQ!H18G

9#

2. SQL 9F<HasHG04$~[9HQt>r2H9k#

EXEC SQL SELECT id, name, years, salary
INTO :staff_record.id, :staff_record.name,

:staff_record.info.years, :staff_record.info.salary
FROM staff
WHERE id = 10;

18>0N[9HQt,J$lgGb"U#<kI>r2H9k]KO04

$~7J1lPJj^;s#$~5l?{=$b2HG-^9#eNcG

O":staff_record.info.years, :staff_record.info.salary r"

:staff_record.info KV99k3H,G-^9#

[9H=$XN2H (1 V\Nc) O"3s^GhZC?U#<kINj9H

Hy7$?a"3N?$WN2HO(i<HJklg,"j^9#J<O=N

cG9#

EXEC SQL DELETE FROM :staff_record;

33GN DELETE 9F<HasHO"1 P$H8zY<9NQtr=|7F

$^9#eojK[9H=$rXj9kH"9F<HasHOWj3sQ$k

~(i<NkLKJkD=-,"j^9#

SQL0087N Host variable "staff_record" is a structure used where structure
references are not permitted.

SQL0087N (i<N6xHJkD=-,"k[9H=$N3N>NHQKO"

PREPARE"EXECUTE IMMEDIATE"CALL"81Qt"*hS SQLDA 2H
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JI,"j^9#3Nh&Ju7GO"D9NU#<kIXN2HH18h&

K (2 V\Nc)"U#<kIr 1 D7+}?J$[9H=$,vD5l^

9#

C 
�� C++ �����

$sG#1<?<=O"[9H=$GHQ5lk81QtN8gG9#3l

O";0tN[sH7Fk@7J1lPJj^;s#J<O=NcG9#

short ind_tab[10];

eNcO"WG, 10 DN$sG#1<?<=rk@7^9#J<K"3lr

SQL 9F<HasHGHQ9k}!r(7^9#

EXEC SQL SELECT id, name, years, salary
INTO :staff_record INDICATOR :ind_tab
FROM staff
WHERE id = 10;

J<N=GO"=l>lN[9H=$U#<kIH=lKP~9k81Qtr

j9H7F$^9#

staff_record.id ind_tab[0]

staff_record.name ind_tab[1]

staff_record.info.years ind_tab[2]

staff_record.info.salary ind_tab[3]

m: $sG#1<?<=WG"?H(P ind_tab[1] O" SQL 9F<Has

HGD9K2H9k3HOG-^;s#-<o<I INDICATOR O*W7

gsG9#=$=U#<kIH$sG#1<?<Nt,lW7F$k,W

O"j^;s#>,N$sG#1<?<,$HQ@C?j"$sG#1<

?<,djvFilF$J$>,NU#<kI,"CFb+^$^;s#

$sG#1<?<=NeojK9+i<81QtrHQ7F"[9H=$NG

iNU#<kIK$sG#1<?<rs!9k3HbG-^9#3lO"1 D

NWG@1N$sG#1<?<=r}D3HH18G9#J<O=NcG9#

short scalar_ind;
EXEC SQL SELECT id, name, years, salary

INTO :staff_record INDICATOR :scalar_ind
FROM staff
WHERE id = 10;

[9H=$NeojK[9HQtrXj7F$sG#1<?<=rXj9k

H"$sG#1<?<=NGiNWG"?H(P ind_tab[0] 7+HQ5l^

;s#

658 "Wj1<7gs+/Njz-



EXEC SQL SELECT id
INTO :staff_record.id INDICATOR :ind_tab
FROM staff
WHERE id = 10;

;0tN[s,[9H=$bGk@5lklg"J<Nh&KJj^9#

struct tag
{

short i[2];
} test_record;

SQL 9F<HasHG test_record ,2H5lkH-K[s,WGK8+5

lkH" :test_record O":test_record.i[0], :test_record.i[1] H1yK

Jj^9#

C 
�� C++ �� Null ��	����

C/C++ N NULL *;9Hjs0O"H+N SQLTYPE (8zNlgO 460/461

G"^ANlgO 468/469) r}A^9#

C/C++ N NULL *;9Hjs0O" LANGLEVEL Wj3sQ$i<&*W

7gsNMKpE$F5^6^Kh}5l^9#3liN SQLTYPE N&AN

1 DN[9HQtHk@5l?95 n r SQL 9F<HasHbKXj7"5

iKG<?NP$Ht (8z?$WNlg) ^?O 2 P$H8z (^A?$W

Nlg) , k G"klgrJ<Kb@7^9#

v PREP 3^sIN LANGLEVEL *W7gs, SAA1 (J,~M) Nlg:

PONlg:

k H n NX8 ...
kL ...

k > n n 8zO?<2CHN[9HQtK\05

l" SQLWARN1 O 'W'"

SQLCODE 0 (SQLSTATE 01004) K_j5

lk#Lk*_dO9Hjs0bGOHQ5

l^;s#81Qtr[9HQtGXj7?

lgKO"81QtNMO k K_j5l^

9#

k = n k 8zO?<2CHN[9HQtK\05

l" SQLWARN1 O 'N'"^? SQLCODE

0 (SQLSTATE 01004) K_j5lk#Lk

*_dO9Hjs0bGOHQ5l^;s#
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81Qtr[9HQtGXj7?lgKO"

81QtNMO 0 K_j5l^9#

k < n k 8zO?<2CHN[9HQtK\05

l"Lk8zO8z k + 1 KV+lk#8

1Qtr[9HQtGXj7?lgKO"8

1QtNMO 0 K_j5l^9#

~ONlg: G<?Y<9&^M<8c<O"Ge,Lk*_dGOJ$

3liN SQLTYPE N&AN 1 DN~O[9HQtr/+

9kH"8z n+1 KLk*_d8z,^^lkH[j7^

9#

v PREP 3^sIN LANGLEVEL *W7gs, MIA G"klg:

PONlg:

k H n NX8 ...
kL ...

k >= n n - 1 8zO?<2CHN[9HQtK\0

5l" SQLWARN1 O 'W'"^?

SQLCODE 0 (SQLSTATE 01501) K_j5

lk# n V\N8zOLk*_dK_j5

l^9#81Qtr[9HQtGXj7?l

gKO"81QtNMO k K_j5l^

9#

k + 1 = n k 8zO?<2CHN[9HQtK\05

l"Lk*_dO8z n KV+lk#81

Qtr[9HQtGXj7?lgKO"81

QtNMO 0 K_j5l^9#

k + 1 < n k 8zO?<2CHN[9HQtK\05

l"8z k + 1 G+O7F$k&&K n -

k -1 DNVis/,IC5l^9#=N

e"Lk*_d,8z n KV+l^9#8

1Qtr[9HQtGXj7?lgKO"8

1QtNMO 0 K_j5l^9#

~ONlg: G<?Y<9&^M<8c<,"Ge,Lk*_dGOJ$

3liN SQLTYPE N&AN 1 DN~O[9HQtr/+

9kH" SQLCODE -302 (SQLSTATE 22501) ,a5l^

9#
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95, n N SQLTYPE 460 N[9HQtr>N SQL 8.bKXj9kH"

eGjA7?h&K"95 n N VARCHAR G<?&?$WH7Fh}5l^

9#95, n N SQLTYPE 468 N[9HQtr=N>N SQL 8.bKXj

7?lgKO"eGNjANh&K"95 n N VARGRAPHIC G<?&?$

WH7Fh}5l^9#

C 
�� C++ ��&-���������-�

[9HQtO"CjNG<?&?$WXN]$s?<H7F"J<Nh&J)

BU-Gk@5lk3H,"j^9#

v [9HQtr]$s?<H7Fk@9klg"=N>N[9HQtr"18

=<9&U!$kbG18>0Gk@9k3HOG-J$#J<NcO5z

G9#

char mystring[20];
char (*mystring)[20];

v NULL *;8z[sXN]$s?<rk@9klgO"gLrHQ9k#=

N>N9YFNlgO"gLrHQ9k3HOG-^;s#J<O=NcG

9#

EXEC SQL BEGIN DECLARE SECTION;
char (*arr)[10]; /* correct */
char *(arr); /* incorrect */
char *arr[10]; /* incorrect */

EXEC SQL END DECLARE SECTION;

3NcG"GiNk@O 10 P$HN8z[sXN]$s?<G9#3lO

-zJ[9HQtHJCF$^9# 2 V\O5zJk@G9#8zXN]$

s?<GOgLOHQG-^;s# 3 V\Nk@O]$s?<N[sG9#

3NG<?&?$WO5]<H5lF$^;s#

J<Nh&J[9HQtNk@,"kH7^9#

char *ptr

3Nk@Ou1~lil^9,"95,$XjN NULL *;8z9Hjs0

rU#9ko1GO"j^;s#=Neoj"3lOGj9N1l8zN[

9HQtXN]$s?< G"k3Hr=7^9#3lOU^5l?k@GO

J$+b7l^;s#LN8z9Hjs0rX(9k3H,G-k]$s?

<&[9HQtrjA9kKO"e-NGiNk@q0rQ$F/@5$#

v SQL 9F<HasHG]$s?<&[9HQtrHQ9klgO"J<Nc

Nh&K"k@5lF$kNH18tN"9?j9/r0KU1k#
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EXEC SQL BEGIN DECLARE SECTION;
char (*mychar)[20]; /* Pointer to character array of 20 bytes */

EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT column INTO :*mychar FROM table; /* Correct */

v [9HQt>KO""9?j9/@1,i;RH7FHQG-k#

v "9?j9/O>0NltH_J5lJ$?a"[9HQt>NGg9OX

j5l?"9?j9/NtNFAru1J$#

v SQL 9F<HasHbG]$s?<QtrHQ9klgO,:"G,=lY

kNWj3sQ$k&*W7gs (OPTLEVEL) rJ,~_jN 0 (G,=

rToJ$) N^^K7F*/#3lO"G<?Y<9&^M<8c<,

SQLDA NG,=rToJ$H$&3HrU#7^9#

C 
�� C++ ����	�����"���� 	��������

/i9&G<?&asP<O"[9HQtH7Fk@G-^9 (/i9^?O

*V8'/H+HGOJ/)#J<O"HQ}!rb@9kcG9#

class STAFF
{

private:
EXEC SQL BEGIN DECLARE SECTION;

char staff_name[20];
short int staff_id;
double staff_salary;

EXEC SQL END DECLARE SECTION;
short staff_in_db;

.

.
};

G<?&asP<XO"/i9&asP<XtbN C++ 3sQ$i<Khj

s!5lkE[N this ]$s?<rp7F" SQL 9F<HasHbG>\"

/;9G-k@1G9# SQL 9F<HasHbG*V8'/H&$s9?s

9 (SELECT name INTO :my_obj.staff_name ... JI) r@(*K$~9k3

HOG-^;s#

SQL 9F<HasHbG/i9&G<?&asP<r>\2H9klgO"G

<?Y<9&^M<8c<, this ]$s?<rHQ7F2Hrrh7^9#3

&7?}3+i"G,=lYkNWj3sQ$k&*W7gs (OPTLEVEL)

O"J,~_jN 0 (G,=rToJ$) N^^K7F*$F/@5$#3l

O"G<?Y<9&^M<8c<, SQLDA NG,=rToJ$H$&3Hr

U#7^9# (3lO"]$s?<&[9HQt, SQL 9F<HasHK^

^lF$lPoKvFO^j^9#)
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!NcO"SQL 9F<HasHbG[9HQtH7Fk@7?/i9&G<

?&asP<r">\HQ9k}!r(7F$^9#

class STAFF
{

...

public:

...

short int hire( void )
{

EXEC SQL INSERT INTO staff ( name,id,salary )
VALUES ( :staff_name, :staff_id, :staff_salary );

staff_in_db = (sqlca.sqlcode == 0);
return sqlca.sqlcode;

}
};

3NcGO"/i9&G<?&asP<G"k staff_name"staff_id"*hS

staff_salary , INSERT 9F<HasHbG>\HQ5lF$^9#3li

O[9HQtH7Fk@5lF$k?a (662Z<8NX/i9&G<?&as

P<r[9HQtH7Fk@9kcYNcr2H)" this ]$s?<rQ$

F"=TP]KP7FE[N&AK$~5lF$^9# SQL 9F<HasH

GO" this ]$s?<rp7F"/;99k3H,G-J$G<?&asP<

b2H9k3H,G-^9# 3lO"]$s?<^?O2H[9HQtrHQ

7F3lirV\*K2H9k3HKhjT&3H,G-^9#

!NcO"2 V\N*V8'/HG"k otherGuy rM@9k" asWellPaidAs

H$&77$}!r(7F$^9#3N}!GO"SQL 9F<HasHbGa

sP<r>\2HG-J$?a"m<+k&]$s?<^?O2H[9HQt

rp7FV\*KasP<r2H7^9#

short int STAFF::asWellPaidAs( STAFF otherGuy )
{

EXEC SQL BEGIN DECLARE SECTION;
short &otherID = otherGuy.staff_id
double otherSalary;

EXEC SQL END DECLARE SECTION;
EXEC SQL SELECT SALARY INTO :otherSalary

FROM STAFF WHERE id = :otherID;
if( sqlca.sqlcode == 0 )

return staff_salary >= otherSalary;
else

return 0;
}
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C 
�� C++ ����
��"��������

H_~_ SQL 9F<HasHbG"C++ zOOOrhi;R '::' rHQ7?

j"C/C++ asP<i;R '.' ^?O '->' rHQ7?j9k3HOG-^;

s#3lH183HO"m<+k&]$s?<^?O2HQtrHQ9k3H

Khj"J1KT&3H,G-^9#m<+k&]$s?<d2HQtO SQL

9F<HasHN0tK_j7FHQ7?$zOOObNQtrXj7"=N

eO SQL 9F<HasHbG3lr2H9k?aKHQ5l^9#J<K"

57$HQ}!Ncr(7^9#

EXEC SQL BEGIN DECLARE SECTION;
char (& localName)[20] = ::name;

EXEC SQL END DECLARE SECTION;
EXEC SQL

SELECT name INTO :localName FROM STAFF
WHERE name = 'Sanders';

C 
�� C++ ����.�*�� 	������

C ^?O C++ Gn.5l?"Wj1<7gsG0iU#C/&G<?rh}

9kKO" wchar_t C/C++ G<?&?$W^?O DB2 s!N sqldbchar G

<?&?$WKpE/[9HQtrHQ7F/@5$#3li 2 DN[9HQ

tO" GRAPHIC"VARGRAPHIC"^?O DBCLOB JIN=NsKdjvF

k3H,G-^9#?H(P"=N GRAPHIC ^?O VARGRAPHIC s+

i"DBCS G<?r977?j*r7?j9k3H,G-^9#

^A[9HQtKO"J<Nh&J 3 DN-zJq0,"j^9#

v 1c^Aq0

1c^A[9HQtO"GRAPHIC(1) SQL G<?&?$WKjv9k

468/469 N SQLTYPE r}CF$^9# (648Z<8N^Ak@N=8 (1c

^Aq0*hS NULL *;^Aq0) r2H#)

v NULL *;^Aq0

NULL *;HO"^A9Hjs0NGeN8zNP$H,9YF 2 J<m

('¥0’) G"kuVr@$^9#3liO SQLTYPE , 400/401 HJj^9#

(648Z<8N^Ak@N=8 (1c^Aq0*hS NULL *;^Aq0) r

2H#)

v VARGRAPHIC =$q0

VARGRAPHIC =$[9HQtO"95, 1 +i 16 336 P$HNVNlg

O SQLTYPE , 464/465 HJj^9#3NQtN95, 2000 +i 16 350

P$HNVNlgO"SQLTYPE , 472/473 HJj^9# (649Z<8N^A

k@N=8 (VARGRAPHIC =$q0) r2H#)
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C 
�� C++ �����-����
��

8zNdf=9-<^NfKO"CKl"8"Nq9N8zKO 1 DN8zr

=9NK#tP$Hr,WH9kbN,"j^9#3NG<?N0t==O8

zN?EP$H8z3<I ==HFPl" 2 P$H8z (2 P$HG=5l

k8z) r^_^9# DB2 N0iU#C/&G<?O"2 P$H8z+iJ

j^9#

2 P$H8zG8z9Hjs0r7&?aKO""Wj1<7gsGG<?N

bt==rHQ9kN,XxG9#3Nbt==O"2 P$H8zNo$I&

-ci/?<&3<I ==HFPlF*j"Lo wchar_t C/C++ G<?&?

$WGHQ5lkA0G9#o$I&-ci/?<&G<?Nh}do$I&

-ci/?<A0G<?N?EP$HA0HNQ9rT&?aKO" ANSI C

*hS X/OPEN Portability Guide 4 (XPG4) K`r9k5Vk<AsrHQ9

k3H,G-^9#

"Wj1<7gsGO"8zG<?r?EP$HA0^?Oo$I&-ci/

?<A0NIAi+Gh}G-^9,"G<?Y<9&^M<8c<HNPC

O"DBCS (?EP$H) 8z3<IG7+T&3H,G-J$3HKmU7F

/@5$#D^j"G<?N GRAPHIC sXN]Id GRAPHIC s+iN!

wO"DBCS A0GTol^9# WCHARTYPE Wj3sQ$i<&*W7g

sO"o$I&-ci/?<A0N"Wj1<7gs&G<?,G<?Y<

9&(s8sGr95lk]K"3lr?EP$HA0KQ97?j5Ka7

?j9k?aKHQ5l^9#

C 
�� C++ �� wchar_t ��� sqldbchar �����-����

DB2 0iU#C/&G<?N5$:*hS3<I=O"CjN3<I&Z<8

GOINWiCHU)<`Gb18G9," ANSI C ^?O C++ wchar_t G

<?&?$WN5$:*hSbtq0O"HQ9k3sQ$i<HWiCHU

)<`KhCF[Jj^9#7+7J,i"sqldbchar G<?&?$WO"

DB2 KhCF5$:, 2 P$HHjA5lF*j"G<?Y<9bG]I5

lkNH18A0G DBCS *hS UCS-2 G<?r`n9k"DB-N"k}

!,HQ5lF$^9# UCS-2 G<?N\YKD$FO" 553Z<8NX|

\l*hSfql (KNz) EUC *hS UCS-2 3<I&;CHKX9kM8

v`Y*hSI}Njz- r2H7F/@5$#

DB2 C ^A[9HQt?$WO9YF"wchar_t + sqldbchar KhCFjA

G-^9# WCHARTYPE CONVERT Wj3sQ$k&*W7gs (666Z<

8NXC *hS C++ GN WCHARTYPE Wj3sQ$i<&*W7gsYG

b@) rHQ7F"Wj1<7gsr=[9klgKO",: wchar_t N}r

HQ7F/@5$#
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m: Windows WiCHU)<`eG WCHARTYPE CONVERT *W7gsr

Xj9k]KO" Windows WiCHU)<`eN wchar_t O Unicode G

"k3HKmU7F/@5$#7?,CF"4HQN C/C++ 3sQ$i

<N wchar_t , Unicode GJ$lgKO" wcstombs() XtFSP7O

SQLCODE -1421 (SQLSTATE=22504) rP7F:T7^9#3Nlg"

WCHARTYPE NOCONVERT *W7gsrXj7?j"4HQNWm0i

`+i wcstombs() *hS mbstowcs() Xtr@(*KFSP7?j9k3

H,G-^9#

WCHARTYPE NOCONVERT Wj3sQ$k&*W7gsrHQ7F"Wj1

<7gsr=[9klgKO"[Jk DB2 /i$"sHH5<P<&WiC

HU)<`VGbGgBNDB-r@ilkh&" sqldbchar N}rHQ7F

/@5$# WCHARTYPE NOCONVERT rHQ9klgGb wchar_t OH(

^9," wchar_t , 2 P$HGjA5lF$kWiCHU)<`@1KBj

^9#

[9HQtk@G wchar_t + sqldbchar rmCFHQ9kH"Wj3sQ$

k~K SQLCODE 15 (SQLSTATE GOJ$) ,V5l^9#

C 
�� C++ �� WCHARTYPE ����2-��������

WCHARTYPE Wj3sQ$i<&*W7gsrHQ9kH" C/C++ "Wj1

<7gsGIN^A8zA0rHQ9k+rXjG-^9#3N*W7gsK

hj"0iU#C/&G<?r?EP$HA0^?Oo$I&-ci/?<A

0NIAiK9k+r@pK*r9k3H,G-^9# WCHARTYPE *W7

gsKO"!N 2 DNM,"j^9#

CONVERT
WCHARTYPE CONVERT *W7gsr*r7?lg"8z3<IO^

A[9HQtHG<?Y<9&^M<8c<HNVGQ95l^9#^

A~O[9HQtNlg"o$I&-ci/?<A0+i?EP$H

DBCS 8zA0XN8z3<IQ9O"G<?,G<?Y<9&^M

<8c<Kw.5lk0K ANSI C XtN wcstombs() rHQ7FT

ol^9#^APO[9HQtNlgKO"?EP$H DBCS 8zA

0+io$I&-ci/?<A0XN8z3<IQ9O"G<?Y<

9&^M<8c<+iu1hil?G<?,[9HQtK]I5lk0

K" ANSI C XtN mbstowcs() rHQ7FBT5l^9#

WCHARTYPE CONVERT rHQ9kx@O"=lKhCF"Wj1<

7gs,"G<?Y<9&^M<8c<HL.9k0K"G<?r#t

P$HA0K@(*KQ97J/Fb"o$I&-ci/?<&9Hj

s0 (L-jFik"’wc’ 9Hjs0XtJI) rh}9k?aN ANSI

C !=r=,KxQG-k3HG9#3N;jH7FO"E[N&A
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KQ9rT&3HKhCF"Wj1<7gsBT~NQU)<^s9K

FArZ\93H,"j"5iKabj<Wo,g-/Jk2l,"k

3H,s2il^9#

WCHARTYPE CONVERT r*r7?lgO"9YFN^A[9HQt

r"sqldbchar GOJ/"wchar_t rHQ7Fk@7F/@5$#

WCHARTYPE CONVERT 6kq$Ou>9k,""Wj1<7gsO

Wj3sQ$k9k,W,J$lg (?H(P"CLI "Wj1<7g

s)"3sQ$k~K C WjWm;C5<&^/m

SQL_WCHART_CONVERT rjA7F/@5$#3lKhCF"DB2 XC@

<&U!$kNCjNjAGG<?&?$W sqldbchar GOJ/"

wchar_t ,HQ5l^9#

m: WCHARTYPE CONVERT Wj3sQ$k&*W7gsO"=_"

DB2 Windows 3.1 /i$"sHGBT9kWm0i`GO5]<

H5lF$^;s#=liNWm0i`KO"J,~M

(WCHARTYPE NOCONVERT) rHQ7F/@5$#

NOCONVERT (J,~M)
WCHARTYPE NOCONVERT *W7gsr*r7?lg""k$O

WCHARTYPE *W7gsr^C?/Xj7J$lgO""Wj1<7

gsHG<?Y<9&^M<8c<NVGE[N8z3<IQ9OTo

l^;s#^A[9HQtbNG<?O"$Q9N DBCS 8zH7F

G<?Y<9&^M<8c<HNVGwu.5l^9#3lKOQU)

<^s9r~e5;kH$&x@,"j^9,";jH7F"Wj1<

7gs, wchar_t [9HQtbNo$I&-ci/?<&G<?NH

Qrdak+"^?OG<?Y<9&^M<8c<HN$s?<U'<

9rHk]KG<?N?EP$HA0XNQ9N?aK wcstombs() *

hS mbstowcs() Xtr@(*KFSP5J1lPJiJ$H$&3H

,"j^9#

WCHARTYPE NOCONVERT r*r7?lgO">N DB2 /i$"

sH / 5<P<&WiCHU)<`XNDB-rGgBK@ilkh

&K9k?a"9YFN^A[9HQtr sqldbchar ?$WrHQ7

Fk@7F/@5$#

\YKD$FO"3^sIrbq r2H7F/@5$#

mU9Y-=N>NXKH7FOJ<NbN,"j^9#

v wchar_t ^?O sqldbchar 5]<HO DBCS G<?Nh}N?aKHQ5

lk?a"3lrHQ9klgO DBCS ^?O EUC GHQD=JO<I

&'"H=UH&'",,WKJk#3N5]<H,HQD=G"kNO"
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DBCS D-N DB2 fKP<5k&G<?Y<9+"^?O UCS-2 G<?

Y<9K\35lF$k$UN"Wj1<7gs (1 P$H&"Wj1<7

gsr^`) G GRAPHIC G<?rh}7F$klgN_G9#

v DBCS J0N8zH"DBCS J0N8zKQ9G-ko$I&-ci/?<

O"^A9Hjs0bGOHQ7FOJiJ$# DBCS J0N8z HO"

1 P$H8zH"2 P$H8zJ0N8zN3HrX7^9#^A9Hjs

0KO"=NMK 2 P$H8zN3<I&]$sHN_,^^lF$k+r

N'9k?aNEv-!:OTol^;s#^A[9HQtKO"DBCS G

<?+"^?O WCHARTYPE CONVERT ,-zJlgO" DBCS G<?

KQ95lko$I&-ci/?<&G<?7+^ak3H,G-^;s#

2 P$H8zH 1 P$H8z,._7F$kG<?O"8z[9HQtK]

I7F/@5$#.gG<?N[9HQtO WCHARTYPE *W7gsN_

jNFAru1J$3HKmU7F/@5$#

v WCHARTYPE NOCONVERT Wj3sQ$k&*W7gsrHQ7F$k"

Wj1<7gsGO" L jFikr^A[9HQtHHbKHQ7J$#

3lO"L jFik,o$I&-ci/?<A0G"k?aG9# L jF

ikO"L H$&\,trU1? C @lNo$I&-ci/?<&9Hj

s0&jFikG"j"G<?&?$WO "array of wchar_t" G9#?H

(P"L"dbcs-string" O L jFikG9#

v WCHARTYPE CONVERT Wj3sQ$k&*W7gsrHQ7F$k"W

j1<7gsGO" L jFikrHQ7F wchar_t [9HQtri|=9

k," SQL 9F<HasHGOHQG-J$# SQL 9F<HasHG

O" L jFikrHQ9keojK WCHARTYPE N_j+iH)7F$

k^A9Hjs0jtrHQ7F/@5$#

v WCHARTYPE *W7gsN_jO"[9HQt@1GJ/ SQLDA =$r

HQ7FG<?Y<9&^M<8c<HNVGu1O79k0iU#C/&

G<?KFAr?(k# WCHARTYPE CONVERT ,-zJlg" SQLDA

rp7F"Wj1<7gs+iu1hilk0iU#C/&G<?Oo$

I&-ci/?<A0H_J5l" wcstombs() rE[N&AKFSP7F

DBCS A0KQ95l^9#1MK""Wj1<7gs,u1hk^APO

G<?O""Wj1<7gs-1hK]I5lk0Ko$I&-ci/?<

A0KQ95lF$^9#

v -&h,_j5lF$J$9H"<I&Wm7<8c<O" WCHARTYPE

NOCONVERT *W7gsrQ$FWj3sQ$k7J1lPJiJ$#L

o"-&hN_j5lF$J$9H"<I&Wm7<8c<O CONVERT

^?O NOCONVERT N$:l+N*W7gsrQ$FWj3sQ$k9k

3H,G-^9,"3lKhj"9H"<I&Wm7<8c<K^^lk

SQL 9F<HasHK`n5lk0iU#C/&G<?NA0OFAru1

668 "Wj1<7gs+/Njz-



^9#?@7IAiNlgb"SQLDA rp7F9H"<I&Wm7<8c

<KO5lk0iU#C/&G<?O9YF DBCS A0HJj^9#=N

e" SQLDA rp7F9H"<I&Wm7<8c<+iO5lkG<?O"

DBCS A0GJ1lPJj^;s#

v "Wj1<7gs,G<?Y<9&"Wj1<7gs&jb<H&$s?<

U'<9 (DARI) N$s?<U'<9 (sqleproc() API) rp7F9H"<

I&Wm7<8c<rFSP9lg"~O SQLDA bN0iU#C/&G<

?O9YF"FSP7F$k"Wj1<7gsN WCHARTYPE _jKX8

J/"DBCS A0GJ1lPJiJ$#^?O UCS-2 G<?Y<9K\3

5lF$klgO"UCS-2 GJ1lPJiJ$#18/"PO SQLDA b

N0iU#C/&G<?O9YF" WCHARTYPE _jKX8J/" DBCS

A0"^?O UCS-2 G<?Y<9K\35lF$klgO UCS-2 A0G

a5l^9#

v "Wj1<7gs, SQL CALL 9F<HasHrp7F9H"<I&Wm

7<8c<rFSP9lgO"FSP7F$k"Wj1<7gsN

WCHARTYPE _jK>CF" SQLDA G0iU#C/&G<?,Q95l

k#

v f<6<jAXt (UDF) KO5lk0iU#C/&G<?O"oK DBCS

A0G"k#=Ne"UDF +ia5lk0iU#C/&G<?O9YF"

DBCS G<?Y<9GO DBCS A0" EUC *hS UCS-2 G<?Y<9G

O UCS-2 A0H_J5l^9#

v DBCLOB U!$k2HQtNHQKhj DBCLOB U!$kK]I5lk

G<?O" DBCS A0+"^?O UCS-2 G<?Y<9NlgKO"UCS-2

A0G]I5l^9#1MK"DBCLOB U!$k+iN~OG<?O"

DBCS A0+"^?O UCS-2 G<?Y<9NlgKO UCS-2 A0N$:

l+G!w5l^9#

m:

1. C @l"Wj1<7gsr WCHARTYPE CONVERT *W7gsrHQ7

FWj3sQ$k9klg" DB2 OQ9Xt,G<?rO9H-K"~O

PO>}N"Wj1<7gsN0iU#C/&G<?rEv-!:7^9#

CONVERT *W7gsrHQ7J$lgO"0iU#C/&G<?NQ9

OTol:"7?,CF!ZbTol^;s#3N3H,

CONVERT/NOCONVERT .gD-GO"5zJG<?, NOCONVERT "

Wj1<7gsKhCF^~5l"=lr CONVERT "Wj1<7gs,

hjP7?j9klgK"djN6xKJj^9#3Nh&JG<?NQ9

O:T7"CONVERT "Wj1<7gsGN FETCH ~K"SQLCODE

-1421 (SQLSTATE 22504) ,V5l^9#
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2. WCHARTYPE CONVERT Wj3sQ$k&*W7gsO"=_"DB2

Windows 3.1 /i$"sHGBT9kWm0i`GO5]<H5lF$^;

s#3NlgKO"J,~N WCHARTYPE NOCONVERT *W7gsrH

Q7F/@5$#

C 
�� C++ ��	������
� (
	�) EUC�
�� UCS-2 ��

������

"Wj1<7gs&3<I&Z<8,|\l^?Ofql (KNz) EUC Nl

g"^?O"Wj1<7gs, UCS-2 G<?Y<9H\35lF$klg"

CONVERT *W7gs+ NOCONVERT *W7gsNIAi+"*hS

wchar_t ^?O sqldbchar ^A[9HQt"^?O~O / PO SQLDA rH

Q9k3HKhj"G<?Y<9&5<P<G GRAPHIC sK"/;9G-^

9#3NaG DBCS A0 K@Z9klg"=lO EUC G<?QN UCS-2

3<I=9-<^rX7^9#!N 2 DN1<9rM(F_F/@5$#

v CONVERT *W7gsrHQ9klg

DB2 /i$"sHKhCF"0iU#C/&G<?,o$I&-ci/?<

A0+i4HQN"Wj1<7gs&3<I&Z<8KQ95l"=Ne"

~O SQLDA rG<?Y<9&5<P<Kw.9k0K UCS-2 KQ97^

9#0iU#C/&G<?O9YF"UCS-2 3<I&Z<81LRKhCF

?0U15l?G<?Y<9&5<P<Kwil^9#.g8zG<?O"

"Wj1<7gs&3<I&Z<81LRKhCF?0U15l^9#/i

$"sHKhCFG<?Y<9+i0iU#C/&G<?,hjP5lk

H"=N0iU#C/&G<?O UCS-2 3<I&Z<81LRKhCF?

0U15l^9# DB2 /i$"sH,"G<?r UCS-2 +i/i$"s

H&"Wj1<7gs&3<I&Z<8XQ97"5iK=lro$I&-

ci/?<A0KQ97^9#[9HQtNeojK~O SQLDA rHQ7

?lgO"0iU#C/&G<?r,:o$I&-ci/?<A0G3<I

=9k,W,"j^9#3NG<?O UCS-2 KQ95l"=NeG<?Y

<9&5<P<Kwil^9#e-NQ9OQU)<^s9KFArZ\7

^9#

v NOCONVERT *W7gsrHQ9klg

0iU#C/&G<?O UCS-2 KhCF3<I=5l" UCS-2 3<I&

Z<8G?0U15l?bNH DB2 +iO_J5l^9#Q9OTol^

;s# DB2 O"^A[9HQtr1KP1CHH7FHQ5lkbNH_

J7^9# NOCONVERT *W7gsr*r7?lg"G<?Y<9&5<

P<+ihjP5lk0iU#C/&G<?O" UCS-2 KhCF3<I=

5l?"Wj1<7gsKO5l^9#"Wj1<7gs&3<I&Z<8

+i UCS-2"*hS UCS-2 +i"Wj1<7gs&3<I&Z<8XNQ
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9O"9YFf<6<NU$GT&3HKJj^9# UCS-2 H7F?0U

15l?G<?O"Q9dV9J7GG<?Y<9&5<P<Kwil^

9#

Q9rG.BK^(kKO" NOCONVERT *W7gsrHQ7F"Wj1<

7gsbGQ9rh}9k+"^?O GRAPHIC srHQ7J$+N$:l+

G9# wchar_t 3<I=, 2 P$H Unicode N/i$"sHD- (?H(P

Windows NT ^?O AIX P<8gs 4.3 *hS=lJ_JI) NlgKO"

NOCONVERT *W7gsrHQ7F>\ UCS-2 GnHG-^9#3Nlg"

4HQN"Wj1<7gsOSC0&(sG#"sHjHk&(sG#"s&

"<-F/Ac<HNc$r7oJ1lPJj^;s# NOCONVERT *W7

gsrHQ9klg" DB2 fKP<5k&G<?Y<9O"oK 2 P$H&

SC0&(sG#"sG"k sqldbchar rHQ7^9#

UCS-2 XNQ9e (NOCONVERT XjNlg) d"o$I&-ci/?<A

0XNQ9 (CONVERT XjNlg) KhCF" IBM-eucJP/IBM-eucTW CS0

(7 SCH ASCII) G<?*hS IBM-eucJP CS2 (+?+J) G<?r^A[9

HQtKdjvFk3HO7J$G/@5$#3lO"IAiN EUC 3<

I&;CHb UCS-2 +i PC DBCS XHQ99kH1lP$HKJCF7^

&?aG9#

Lo"eucJP *hS eucTW O GRAPHIC G<?r UCS-2 H7F]I7^9

,"3liNG<?Y<9K"k GRAPHIC G<?Os ASCII eucJP ^?O

eucTW G<?N^^G9#CK"=Nh&J GRAPHIC G<?Kda~^l

k9Z<9O"DBCS 9Z<9G9 (UCS-2"U+3000 GO=U8z9Z<9H

bFPl^9)#7+7"UCS-2 G<?Y<9NlgKO" GRAPHIC G<?

K UCS-2 8zr^ak3H,G-"9Z<9Nda~_O UCS-2 9Z<9"

U+0020 rHQ7FBT5l^9# UCS-2 G<?Y<9+i UCS-2 r!w9

klgH" eucJP *hS eucTW G<?Y<9+i UCS-2 G<?r!w9k

lgKO"3Nc$KmU7F/@5$#

lL*J EUC "Wj1<7gs+/NXKKD$FO" 553Z<8NX|\

l*hSfql (KNz) EUC *hS UCS-2 3<I&;CHKX9kM8v

`Yr2H7F/@5$#

C 
�� C++ ���&�����	� SQL �����-�

CjNv0jAQ_ C *hS C++ G<?&?$WO"G<?Y<9&^M<

8c<Ns?$WKP~7F$^9#3liN C/C++ G<?&?$WN_

,"[9HQtH7Fk@G-^9#
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=30 O"=l>lNs?$WKP~9k C/C++ Ns?$Wr(7F$^9#

Wj3sQ$i<O[9HQtk@r!P9kH":v9k SQL G<?&?

$WNMr=L7^9#G<?Y<9&^M<8c<O3NMrHQ7F""

Wj1<7gsHNVGdjHj9kG<?rQ97^9#

m: DB2 [9H@lG"DATALINK G<?&?$Wr5]<H9k[9HQ

tO"j^;s#

= 30. C/C++ k@K^CW5l? SQL G<?&?$W

SQL s?$W1 C/C++ G<?&?$W SQL s?$W-R

SMALLINT

(500 ^?O 501)

short

short int

sqlint16

16 SCHNdfU-0t

INTEGER

(496 ^?O 497)

long

long int

sqlint322

32 SCHNdfU-0t

BIGINT

(492 ^?O 493)

long long

long

__int64

sqlint643

64 SCHNdfU-0t

REAL4

(480 ^?O 481)

float 1:Yb0.t@

DOUBLE5

(480 ^?O 481)

double \:Yb0.t@

DECIMAL(p,s)

(484 ^?O 485)

7)JP~J7; double rHQ QC/ 10 Jt

(QC/ 10 JU#<kIr8zG<?H7F`

n9k?aK CHAR *hS DECIMAL Xtr

HQ9k3Hrd)#)

CHAR(1)

(452 ^?O 453)

char 1l8z

CHAR(n)

(452 ^?O 453)

7)JP~J7; char[n+1] rHQ

(n OG<?r]}9k@1N=,

Jg-5)

1<=n<=254

Gj98z9Hjs0
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= 30. C/C++ k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 C/C++ G<?&?$W SQL s?$W-R

VARCHAR(n)

(448 ^?O 449)

struct tag {

short int;

char[n]

}

1<=n<=32 672

2 P$HN9Hjs09XjRr}D"NULL

*;DQ8zJ0N9Hjs0

eXHQ; char[n+1] rHQ (n OG

<?r]}9k@1N=,Jg-

5)

1<=n<=32 672

NULL *;DQ98z9Hjs0

m: 460/461 N SQL ?$WrdjvFilk#

LONG VARCHAR

(456 ^?O 457)

struct tag {

short int;

char[n]

}

32 673<=n<=32 700

2 P$HN9Hjs09XjRr}D"NULL

*;DQ8zJ0N9Hjs0

CLOB(n)

(408 ^?O 409)

sql type is

clob(n)

1<=n<=2 147 483 647

4 P$HN9Hjs09XjRr}D"NULL

*;DQ8zJ0N9Hjs0

CLOB m1<?<Qt6

(964 ^?O 965)

sql type is

clob_locator

5<P<eN CLOB BNr1L9k

CLOB U!$k2HQt6

(920 ^?O 921)

sql type is

clob_file

CLOB G<?r^`U!$kN-RR

BLOB(n)

(404 ^?O 405)

sql type is

blob(n)

1<=n<=2 147 483 647

4 P$HN9Hjs09XjRr}D"NULL

*;DQ8zJ0N9Hjs0

BLOB m1<?<Qt6

(960 ^?O 961)

sql type is

blob_locator

5<P<eN BLOB BNr1L9k

BLOB U!$k2HQt6

(916 ^?O 917)

sql type is

blob_file

BLOB G<?r^`U!$kN-RR

DATE

(384 ^?O 385)

NULL *;8zq0 NULL *_dr}F9k?aKGc 11 8zr

HQG-k#

VARCHAR =$q0 Gc 10 8zrHQG-k#

TIME

(388 ^?O 389)

NULL *;8zq0 NULL *_dr}F9k?aKGc 9 8zr

HQG-k#

VARCHAR =$q0 Gc 8 8zrHQG-k#

TIMESTAMP

(392 ^?O 393)

NULL *;8zq0 NULL *_dr}F9k?aKGc 27 8zr

HQG-k#

VARCHAR =$q0 Gc 26 8z,HQG-k#
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= 30. C/C++ k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 C/C++ G<?&?$W SQL s?$W-R

m: J<NG<?&?$WO"WCHARTYPE NOCONVERT *W7gsrHQ7FWj3sQ$k9klgN DBCS ^

?O EUC D-GN_HQG-k#

GRAPHIC(1)

(468 ^?O 469)

sqldbchar 1lN 2 P$H8z

GRAPHIC(n)

(468 ^?O 469)

7)JP~J7; sqldbchar[n+1] r

HQ (n OG<?r]}9k@1N

=,Jg-5)

1<=n<=127

Gj9 2 P$H8z9Hjs0

VARGRAPHIC(n)

(464 ^?O 465)

struct tag {

short int;

sqldbchar[n]

}

1<=n<=16 336

2 P$HN9Hjs09XjRr}D"NULL

*;DQ 2 P$H8zJ0N9Hjs0

eXHQ; sqldbchar[n+1] rHQ (n

OG<?r]}9k@1N=,J

g-5)

1<=n<=16 336

NULL *;DQ9 2 P$H8z9Hjs0

m: 400/401 N SQL ?$WrdjvFilk#

LONG VARGRAPHIC

(472 ^?O 473)

struct tag {

short int;

sqldbchar[n]

}

16 337<=n<=16 350

2 P$HN9Hjs09XjRr}D"NULL

*;DQ 2 P$H8zJ0N9Hjs0

m: J<NG<?&?$WO"WCHARTYPE CONVERT *W7gsrHQ7FWj3sQ$k9klgN DBCS ^?

O EUC D-GN_HQG-k#

GRAPHIC(1)

(468 ^?O 469)

wchar_t v 1lNo$I&-ci/?< (C ?$WN

lg)

v 1lN 2 P$H8z (s?$WNlg)

GRAPHIC(n)

(468 ^?O 469)

7)JP~J7; wchar[n+1] rHQ

(n OG<?r]}9k@1N=,

Jg-5)

1<=n<=127

Gj9 2 P$H8z9Hjs0
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= 30. C/C++ k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 C/C++ G<?&?$W SQL s?$W-R

VARGRAPHIC(n)

(464 ^?O 465)

struct tag {

short int;

wchar_t [n]

}

1<=n<=16 336

2 P$HN9Hjs09XjRr}D"NULL

*;DQ 2 P$H8zJ0N9Hjs0

eXHQ; char[n+1] rHQ (n OG

<?r]}9k@1N=,Jg-

5)

1<=n<=16 336

NULL *;DQ9 2 P$H8z9Hjs0

m: 400/401 N SQL ?$WrdjvFilk#

LONG VARGRAPHIC

(472 ^?O 473)

struct tag {

short int;

wchar_t [n]

}

16 337<=n<=16 350

2 P$HN9Hjs09XjRr}D"NULL

*;DQ 2 P$H8zJ0N9Hjs0

m: J<NG<?&?$WO DBCS ^?O EUC D-GN_HQG-k#

DBCLOB(n)

(412 ^?O 413)

sql type is

dbclob(n)

1<=n<=1 073 741 823

4 P$HN9Hjs09XjRr}D"NULL

*;DQ 2 P$H8zJ0N9Hjs0

DBCLOB m1<?<Qt6

(968 ^?O 969)

sql type is

dbclob_locator

5<P<eN DBCLOB BNr1L9k

DBCLOB U!$k2H

Qt6

(924 ^?O 925)

sql type is

dbclob_file

DBCLOB G<?r^`U!$kN-RR
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= 30. C/C++ k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 C/C++ G<?&?$W SQL s?$W-R

m:

1. SQL s?$WN<NGiNtzO81Qt,s!5lJ$3Hr(7" 2 V\NtzO81Qt,s!5lk3

Hr(7^9#81QtO"LkMr(7?j"ZjNFil?9Hjs0N95r]19kNK,WG9#3l

iO"3liNG<?&?$WN SQLDA N SQLTYPE U#<kIK(5lkMG9#

2. WiCHU)<`H_9-r}?;kKO"sqlint32 rHQ7F/@5$# 64 SCHN UNIX WiCHU)<`

GO" ″long″ O 64 SCH0tG9# 64 SCHN Windows *Zl<F#s0&79F`*hS 32 SCHN

UNIX WiCHU)<`GO" ″long″ O 32 SCHN0tG9#

3. WiCHU)<`G_9-r}?;kKO"sqlint64 rHQ7F/@5$# DB2 fKP<5k&G<?Y<9N

sqlsystm.h XC@<&U!$kO" Microsoft 3sQ$i<rHQ9klgKO" Windows NT WiCHU)<`

G sqlint64 r ″__int64″ H?$WjA7^9#^?"32 SCHN UNIX WiCHU)<`GO ″long long″ H 62

SCHN UNIX WiCHU)<`GO ″long″ H?$WjA7^9#

4. FLOAT(n) 33G 0 < n < 25 Nlg"REAL H1A# SQLDA GN REAL H DOUBLE Nc$O95NMG9

(4 ^?O 8)#

5. !N SQL ?$WO"DOUBLE H1Al#

v FLOAT

v FLOAT(n)#33G"n NhkOOO 24 < n < 54#

v DOUBLE PRECISION

6. 3lOs?$WGOJ/"[9HQt?$WG"k#

J<K"5]<H5lF$k SQL G<?&?$WN?aKk@5l?[9H
QtrHQ7?5sWkN SQL k@;/7gsr(7^9#

EXEC SQL BEGIN DECLARE SECTION;

...

short age = 26; /* SQL type 500 */
short year; /* SQL type 500 */
sqlint32 salary; /* SQL type 496 */
sqlint32 deptno; /* SQL type 496 */
float bonus; /* SQL type 480 */
double wage; /* SQL type 480 */
char mi; /* SQL type 452 */
char name[6]; /* SQL type 460 */
struct {

short len;
char data[24];
} address; /* SQL type 448 */

struct {
short len;
char data[32695];
} voice; /* SQL type 456 */

sql type is clob(1m)
chapter; /* SQL type 408 */

sql type is clob_locator
chapter_locator; /* SQL type 964 */
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sql type is clob_file
chapter_file_ref; /* SQL type 920 */

sql type is blob(1m)
video; /* SQL type 404 */

sql type is blob_locator
video_locator; /* SQL type 960 */

sql type is blob_file
video_file_ref; /* SQL type 916 */

sql type is dbclob(1m)
tokyo_phone_dir; /* SQL type 412 */

sql type is dbclob_locator
tokyo_phone_dir_lctr; /* SQL type 968 */

sql type is dbclob_file
tokyo_phone_dir_flref; /* SQL type 924 */

struct {
short len;
sqldbchar data[100];
} vargraphic1; /* SQL type 464 */

/* Precompiled with
WCHARTYPE NOCONVERT option */

struct {
short len;
wchar_t data[100];
} vargraphic2; /* SQL type 464 */

/* Precompiled with
WCHARTYPE CONVERT option */

struct {
short len;
sqldbchar data[10000];
} long_vargraphic1; /* SQL type 472 */

/* Precompiled with
WCHARTYPE NOCONVERT option */

struct {
short len;
wchar_t data[10000];
} long_vargraphic2; /* SQL type 472 */

/* Precompiled with
WCHARTYPE CONVERT option */

sqldbchar graphic1[100]; /* SQL type 468 */
/* Precompiled with
WCHARTYPE NOCONVERT option */

wchar_t graphic2[100]; /* SQL type 468 */
/* Precompiled with
WCHARTYPE CONVERT option */

char date[11]; /* SQL type 384 */
char time[9]; /* SQL type 388 */
char timestamp[27]; /* SQL type 392 */
short wage_ind; /* Null indicator */

...

EXEC SQL END DECLARE SECTION;
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J<K"5]<H5lF$k C/C++ G<?&?$WKX9k=N>N,'r

(7^9#

v G<?&?$W char O char ^?O unsigned char Hk@9k3H,G-

k#

v G<?Y<9&^M<8c<O" NULL G*;9kDQ98z9Hjs

0&G<?&?$W char[n] (G<?&?$W 460) r" VARCHAR(m) H7

Fh}9k#

– LANGLEVEL , SAA1 Nlg"[9HQtN95 m O" char[n] bN

8z9Hjs0N95 n ^?OGiNLk*_d (¥0) N0NP$HtN

$:l+.5$}Hy7/Jk#

– LANGLEVEL , MIA NlgKO"[9HQtN95 m OGiNLk*

_d (¥0) N0NP$HtHy7/Jk#

v G<?Y<9&^M<8c<O" null G*;9kDQ9^A9Hjs0&

G<?&?$W wchar_t[n] ^?O sqldbchar[n] (G<?&?$W 400)

r" VARGRAPHIC(m) H7Fh}9k#

– LANGLEVEL , SAA1 Nlg"[9HQtN95 m O"wchar_t[n] ^

?O sqldbchar[n] bN8z9Hjs0N95 n"^?OGiN^ALk

*_dN0N8ztN$:l+.5$}Hy7/Jk#

– LANGLEVEL , MIA NlgKO"[9HQtN95 m OGiN^AL

k*_dN0N8ztHy7/Jk#

v 5dftMG<?&?$WO5]<H5lF$J$#

v C/C++ G<?&?$WN int O"=Nbt==,^7sM8?G"k?a

HQG-J$#

C 
�� C++ �
�� FOR BIT DATA

8`*J C ^?O C++ N9Hjs0&?$WG"k 460 O"FOR BIT

DATA KXj5l?sKHQ7J$G/@5$#G<?Y<9&^M<8c<

O"NULL 8z,!P5lkH"3NG<?&?$WrZjNF^9#

VARCHAR (SQL ?$W 448) ^?O CLOB (SQL ?$W 408) NIAi+r

HQ7F/@5$#

C 
�� C++ �
�� SQLSTATE 
�� SQLCODE ��

LANGLEVEL Wj3sQ$k&*W7gsr SQL92E NMHHbKHQ9k

H"!N 2 DNk@r[9HQtH7FH_~a^9#

EXEC SQL BEGIN DECLARE SECTION;
char SQLSTATE[6]
sqlint32 SQLCODE;
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...

EXEC SQL END DECLARE SECTION;

3liN$:lbXj7J$lgO"SQLCODE k@OWj3sQ$kfG"

kH_J5l^9#3N*W7gsrHQ9kH-KO"INCLUDE SQLCA

9F<HasHrXj7FOJiJ$3HKmU7F/@5$#

#tN=<9&U!$k+i.k"Wj1<7gsGO"eNcNh&K"G

iN=<9&U!$kG SQLCODE *hS SQLSTATE QtrjA9k3H

,G-^9#=NeN=<9&U!$kO"!Nh&K=NjAr$59k,

W,"j^9#

extern sqlint32 SQLCODE;
extern char SQLSTATE[6];

h20O C *hS C++ GNWm0i_s0 679



680 "Wj1<7gs+/Njz-



�21� Java ���������

Java NWm0i_s0KX9kM8v` . . 681
SQLJ H JDBC NfS . . . . . . . 682
>N@lHfS7? Java Nx@ . . . . 682
Java K*1k SQL !)]n . . . . . 683
Java N=<9*hSPOU!$k . . . 683
Java /i9&i$Vij< . . . . . 683
Java QC1<8 . . . . . . . . . 684
Java G5]<H5lF$k SQL G<

?&?$W . . . . . . . . . . . 684
Java N SQLSTATE *hS SQLCODE M 686
Java NHl<9!= . . . . . . . . 686
Java "Wj1<7gs*hS"WlCH

Nn. . . . . . . . . . . . . 687
0nNEH_ . . . . . . . . . 687

JDBC Wm0i_s0 . . . . . . . . 689
DB2Appl Wm0i`NBT}! . . . . 690
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Java 9H"<I&Wm7<8c<*hS
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JAR U!$kN$s9H<k"V9"
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Java ����������������

DB2 fKP<5k&G<?Y<9O"2 DN8`Y<9N Java Wm0i_s

0 API r$sWjasH7^9# Java G<?Y<9&3M/F#SF#<

(JDBC) *hS Java Embedded SQL (SQLJ) G9#3NOGO"JDBC *hS

SQLJ Wm0i_s0r5b7^9,"=NfGbCK"DB2 KG-JLKG

@rvFF$^9# JDBC *hS SQLJ NEMNjs/KD$FO"

http://www.ibm.com/software/data/db2/java/ N DB2 fKP<5k&G<?

Y<9 Java Web 5$Hr2H7F/@5$#
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SQLJ  JDBC ���

JDBC API rHQ9kH"G<?Y<9KP9k0* SQL FSP7rT&

Java Wm0i`rn.9k3H,G-^9# SQLJ "Wj1<7gsO"

JDBC rpCH7FHQ7FG<?Y<9XN\3d SQL (i<h}JIN

?9/rBT7^9," SQLJ =<9&U!$kKH_~_E* SQL 9F<

HasHr^ak3HbG-^9# Java =<9&3<Ir3sQ$kG-k

h&K9kKO" SQLJ Q9Wm0i`rHQ7F SQLJ =<9&U!$kr

Q97J1lPJj^;s#

JDBC *hS SQLJ "Wj1<7gsrn.9k3HN\YKD$FO" "

Wj1<7gs=[Njz- r2H7F/@5$#

�������� Java ���

H_~_ SQL r^`Wm0i`@lO"[9H@lHFPl^9# Java

O"SQL NH_~_}N@G">hN[9H@l C"COBOL"*hS

FORTRAN HO+Jj[Jj^9#

v SQLJ *hS JDBC O*<Ws8`G"j">N8`_9G<?Y<9&7

9F`+i DB2 fKP<5k&G<?Y<9K SQLJ ^?O JDBC "W

j1<7gsrJ1K\"9k3H,G-^9#

v #gG<?r=99YFN Java ?$W"*hSDQ5$:NG<?KO"

1LM null ,"j^9#3lO"SQL NULL uVr(9?aKHQG

-" Java Wm0i`GO">N[9H@lKw(ilF$k NULL 81N

eXKJj^9#

v Java O"[JkWiCHU)<`VGb$5J7G\"D=J (″9<Q

<&]<?Vk″ Hb ″@&sm<@Vk″ HbFPlk) Wm0i`r5

]<H9kh&K_W5lF$^9# Java N/i9N?$W&79F`H

$s?<U'<9rHQ7F"3N!=O=.WG=UH&'"rBTD=

K7^9#CK"Java Gn.5l? SQLJ Q9Wm0i`O"vD"9-

<^!:"?$W!:"His6/7gs"*hSs|!=JIN{8NG

<?Y<9!=rxQ7?j"CjNG<?Y<9QKG,=5l?3<I

r8.7?j9k?aK"G<?Y<9&Ys@<KhjlQKn.5l?

=.WGrFSP93H,G-^9#

v Java O"[oMCHo</GN 2 J\T-r}Dh&K_W5lF$^

9#3lO"E* SQL rHQ9kG<?Y<9&"Wj1<7gsN 2 J

\T-r]Z9kbNG9#
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Java �
�� SQL 
���

J,~GO"JDBC Wm0i`O"=NWm0i`rBT7F$kMKdjv

FilF$kC"rHQ7F SQL 9F<HasHrBT7^9#l}"SQLJ

Wm0i`O"=NWm0i`rn.7?MKdjvFilF$kC"rHQ

7F SQL 9F<HasHrBT7^9#

Java �0�	
����.1-�

=<9&U!$kO"!Nh&JH%Rr}A^9#

.java Java =<9&U!$k#Wj3sQ$kN,WJ7# 3liNU!$

kO"Java +/D-KH_~^lF$k javac Java 3sQ$i<r

HQ7F3sQ$kG-^9#

.sqlj SQLJ =<9&U!$k# sqlj Q9Wm0i`GNQ9,,WG9#

Q9Wm0i`O"J<NbNrn.7^9#

v 1 D+=lJeN .class P$H3<I&U!$k

v \33sF-9H4HK 1 DN .ser WmU!$k

P~9kPOU!$kO"!Nh&JH%Rr}A^9#

.class JDBC *hS SQLJ P$H3<I&3sQ$kQ_U!$k#

.ser SQLJ g!=WmU!$k&U!$k#=l>lNWmU!$k&U!

$kKD$F" db2profc f<F#jF#<rHQ7FG<?Y<9K

QC1<8rn.7^9#

SQLJ Wm0i`N3sQ$k*hSBT}!NcO" 707Z<8NXSQLJ W

m0i`N3sQ$kHBTYr2H7F/@5$#

Java ��	��-����

DB2 fKP<5k&G<?Y<9O" JDBC *hS SQLJ 5]<HK/i

9&i$Vij<rs!7^9#3lO"CLASSPATH KXj9k+""Wl

CHKH_~^J1lPJj^;s#J<NbN,"j^9#

db2java.zip
JDBC Ii$P<*hS JDBC *hS SQLJ 5]<H&/i9#9H

"<I&Wm7<8c<*hS UDF 5]<Hr^`#

sqlj.zip
SQLJ Q9Wm0i`&/i9&U!$k#

runtime.zip
SQLJ "Wj1<7gs*hS"WlCHXN Java is?$`&5]

<H#
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Java 2*��

4HQN"Wj1<7gsN DB2 KH_~^lF$k/i9&i$Vij<

rHQ9kKO":v9k��!���"����&9F<HasHr"=<

9&U!$kNh,K^aJ1lPJj^;s#4HQN Java "Wj1<7

gsKJ<NQC1<8rHQG-^9#

java.sql.*
JDK KH_~` JDBC API#3NQC1<8O"9YFN JDBC *h

S SQLJ Wm0i`K$s]<H7J1lPJj^;s#

sqlj.runtime.*
=l>lN DB2 /i$"sHKH_~^lF$k SQLJ 5]<H#

3NQC1<8O"9YFN SQLJ Wm0i`K$s]<H7J1l

PJj^;s#

sqlj.runtime.ref.*
=l>lN DB2 /i$"sHKH_~^lF$k SQLJ 5]<H#

3NQC1<8O"9YFN SQLJ Wm0i`K$s]<H7J1l

PJj^;s#

Java ��&�����	� SQL �����-�

=31 GO" JDBC EMNG<?&?$W&^CTs0KpE$?"F SQL

G<?&?$WKy7$ Java NMr(7F$^9# JDBC P<8gs 1.22

HP<8gs 2.0 Ii$P<NIAirHQ9k+KhCF"$/D+N^C

Ts0O[Jk3HKbmU7F/@5$# JDBC Ii$P<O""Wj1<

7gsHG<?Y<9HNVGr95lkG<?r"J<N^CTs0&9-

<^rHCFQ97^9#3liN^CTs0O" Java "Wj1<7gsH

PARAMETER STYLE JAVA 9H"<I&Wm7<8c<H UDF HGHQ7

^9# PARAMETER STYLE DB2GENERAL 9H"<I&Wm7<8c<*

hS UDF NG<?&?$W&^CTs0N\YKD$FO" 829Z<8N

X5]<H5lk SQL G<?&?$WYr2H7F/@5$#

m: DB2 Khj5]<H5lkINWm0i`@lKb" DATALINK G<

?&?$WN[9H@l5]<HO"j^;s#

= 31. Java k@K^CW5lk SQL G<?&?$W

SQL s> Java G<?&?$W SQL s?$W-R

SMALLINT

(500 ^?O 501)

short 16 SCHNdfU-0t

INTEGER

(496 ^?O 497)

int 32 SCHNdfU-0t
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= 31. Java k@K^CW5lk SQL G<?&?$W (3-)

SQL s> Java G<?&?$W SQL s?$W-R

BIGINT

(492 ^?O 493)

long 64 SCHNdfU-0t

REAL

(480 ^?O 481)

float 1:Yb0.t@

DOUBLE

(480 ^?O 481)

double \:Yb0.t@

DECIMAL(p,s)

(484 ^?O 485)

java.math.BigDecimal QC/ 10 Jt

CHAR(n)

(452 ^?O 453)

String 95, n NGj98z9Hjs0 (n NOO

O 1 A 254 ^G)

VARCHAR(n)

(448 ^?O 449)

String DQ98z9Hjs0

LONG VARCHAR

(456 ^?O 457)

String long DQ98z9Hjs0

CHAR(n)

FOR BIT DATA

P$H[] 95, n NGj98z9Hjs0 (n NOO

O 1 A 254 ^G)

VARCHAR(n)

FOR BIT DATA

P$H[] DQ98z9Hjs0

LONG VARCHAR

FOR BIT DATA

P$H[] long DQ98z9Hjs0

BLOB(n)

(404 ^?O 405)

JDBC 1.22: P$H[]

JDBC 2.0: java.sql.Blob

i<8&*V8'/HDQ9 2 J9Hjs0

CLOB(n)

(408 ^?O 409)

JDBC 1.22: String

JDBC 2.0: java.sql.Clob

i<8&*V8'/HDQ98z9Hjs

0

DBCLOB(n)

(412 ^?O 413)

JDBC 1.22: String

JDBC 2.0: java.sql.Clob

i<8&*V8'/HDQ9 2 P$H8z9

Hjs0

DATE

(384 ^?O 385)

java.sql.Date 10 P$HN8z9Hjs0

TIME

(388 ^?O 389)

java.sql.Time 8 P$HN8z9Hjs0

TIMESTAMP

(392 ^?O 393)

java.sql.Timestamp 26 P$HN8z9Hjs0
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Java � SQLSTATE 
�� SQLCODE �

SQL (i<,88kH" JDBC *hS SQLJ Wm0i`O SQLException r

9m<7^9# SQLException N$s9?s9N SQLSTATE"SQLCODE"^

?O SQLMSG Mr!w9kKO"P~9k$s9?s9&a=CIrFSP

7^9#J<Nh&K7^9#

SQL aj3<I SQLException a=CI

SQLCODE SQLException.getErrorCode()

SQLMSG SQLException.getMessage()

SQLSTATE SQLException.getSQLState()

J<O=NcG9#

int sqlCode=0; // Variable to hold SQLCODE
String sqlState=“00000”; // Variable to hold SQLSTATE
try
{

// JDBC statements may throw SQLExceptions
stmt.executeQuery("Your JDBC statement here");
// SQLJ statements may also throw SQLExeptions
#sql {..... your SQLJ statement here ......};

}
/* Here's how you can check for SQLCODEs and SQLSTATE */
catch (SQLException e)
{

sqlCode = e.getErrorCode() // Get SQLCODE
sqlState = e.getSQLState() // Get SQLSTATE
if (sqlCode == -190 || sqlState.equals("42837"))
{

// Your code here to handle SQLCODE -190 or SQLSTATE 42837
}
else
{

// Your code here to handle other errors
}
System.err.println(e.getMessage()) ; // Print the exception
System.exit(1); // Exit

}

Java ��(�	
�

CLI/ODBC/JDBC Hl<9!=*hS DB2 Hl<9!=N>}N db2trc r

HQ7F" JDBC ^?O SQLJ Wm0i`KX8"kdjrGG9k3H,

G-^9#e-NHl<9rBT9k}!N\YKD$FO" dj=LNjz

- Kb@5lF$^9#

BT~FSP7Hl<9!=O"SQLJ Wm0i`K$s9H<k9k3Hb

G-^9#3Nf<F#jF#<O"Wm0i`KX"9kWmU!$krh
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}7^9#Wm0i`, App_SJProfile0 H$&WmU!$krHQ9kH7

^9#Wm0i`KFSP7Hl<9r$s9H<k9kKO"!N3^sI

rHQ7^9#

profdb App_SJProfile0.ser

profdb f<F#jF#<O" Java >[^7srHQ7F"/i9

sqlj.runtime.profile.util.AuditorInstaller N main() }0rBT7^9#

AuditorInstaller /i9NHQ!*hS*W7gsN\YKD$FO"

http://www.ibm.com/software/data/db2/java K"kG<?Y<9 Java Web

5$HK"/;97F/@5$#

Java 
������
��
�(*����

4HQN"Wj1<7gsd"WlCH, JDBC ^?O SQLJ N$:lrH

Q9k+K++oi:" Sun Microsystems Ns!9k JDBC EMK:L7F

$k,W,"j^9# JDBC *hS SQLJ j=<9Njs/KD$FO"

http://www.ibm.com/software/data/db2/java/ N DB2 Java Web 5$Hr2

H7F/@5$#3NEMqO"JDBC API rFSP7FG<?Y<9K"/

;99k}!H"G<?Y<9fNG<?r`n9k}!rb@7F$^9#

C(F"JDBC XN DB NH%!=H=N$/D+N)BKD$FXV?a

K"3NarI_L9,W,"j^9 (694Z<8NXJDBC 2.0Yr2H)#

Java KhCF UDF ^?O 9H"<I&Wm7<8c<Nn.rWh7F$

klg">N@lHO[Jk Java @lC-NM8v`,-5lF$k 447Z

<8NXJava f<6<jANXtNn.*hSHQY*hS 716Z<8N

XJava 9H"<I&Wm7<8c<*hS UDFY r2H7F/@5$#

JDBC *hS SQLJ "Wj1<7gs*hS"WlCHrn.*hSBT9k

KO" "Wj1<7gs=[Njz- NX(K>CF*Zl<F#s0&7

9F`D-r_j7J1lPJj^;s#

������

DB2 N Java HQD=-KO"J<N 3 DNH)3s]<MsH,"j^

9#

v JDBC rHQ7F DB2 K"/;99k" Java Gn.5l?/i$"s

H&"Wj1<7gs*hS"WlCHN5]<H (689Z<8NXJDBC W

m0i_s0Yr2H)#

v SQLJ rHQ7F DB2 K"/;99k" Java Gn.5l?/i$"sH&

"Wj1<7gs*hS"WlCHNWj3sQ$k*hSP$sI&5]

<H (697Z<8NXSQLJ Wm0i_s0Yr2H)
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v 5<P<eN Java UDF *hS9H"<I&Wm7<8c<N5]<H

(709Z<8NXJava N9H"<I&Wm7<8c<*hS UDFYr2H)#

Java �
��������&��: ^21 O"DB2 JDBC "Wj1<7g

s,0n9k}!r(7F$^9# DB2 JDBC "Wj1<7gsO"DB2

CLI "Wj1<7gsHM(k3H,G-^9#=N"Wj1<7gsr Java

@lrHCFn.9k@1G9# Java NM$F#VJ}0G"JDBC NFS

P7O DB2 CLI NFSP7KQ95l^9# JDBC O" DB2 /i$"sH

+i DB2 CLI rp7F DB2 5<P<Kjk.lrWa7^9#

SQLJ "Wj1<7gsO3N JDBC 5]<HrHQ7^9#=lKC(F"

SQLJ BT~/i9,"Wj3sQ$k*hSP$sIJ,GG<?Y<9K

P$sI5lk$UN SQL QC1<8r'Z*hSBT9k,W,"j^

9#

Java �
�(*���&��: 689Z<8N^22 O" JDBC "WlCH&I

i$P< (MCH&Ii$P< H7FbNilF$k) ,0n9k}!r(7

F$^9#Ii$P<O JDBC /i$"sH*hS JDBC 5<P< (db2jd)

+i.CF$^9# JDBC /i$"sH&Ii$P<O""WlCHHHbK

Web Vi&6<Km<I5l^9#"WlCHKhCF DB2 G<?Y<9X

N\3,Wa5l?lg"/i$"sHO"Web 5<P<,BT5lF$k^

7sN JDBC 5<P<KP7F TCP/IP =1CHr*<Ws7^9#\3,N

)5l?e"/i$"sHO"TCP/IP \3rp7F"WlCH+i JDBC 5

<P<X"e3NG<?Y<94HK"/;9Warwj^9#=l+i

^ 21. DB2 Java "Wj1<7gsN$sWjasF<7gs
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JDBC 5<P<O"?9/rBT9k?aKP~9k CLI (ODBC) FSP7r

T$^9#0;9kH" JDBC 5<P<O=N\3rp7F/i$"sHKk

LrwjV7^9#

SQLJ "WlCHO" JDBC /i$"sH&Ii$P<NeK SQLJ /i$"

sH&Ii$P<rIC7^9#=&GJ$lgKO"JDBC "WlCHH1

8h&KBT7^9#

DB2 JDBC 5<P<N+OKD$FNpsO" 3^sIrbq K"k

db2jstrt 3^sIr2H7F/@5$#

JDBC �������

"Wj1<7gsH?9/O>}Hb"LoOJ<N?9/rBT7^9#

1. ,ZJ Java QC1<8H/i9r$s]<H9k (java.sql.*)#

2. ,ZJ JDBC Ii$P<rm<I9k ("Wj1<7gsNlg"

COM.ibm.db2.jdbc.app.DB2Driver#"WlCHNlg"

COM.ibm.db2.jdbc.net.DB2DriverK#

3. G<?Y<9XN\3# Sun RN JDBC EMqGjA5lF$k URL G

m1<7gsrXj7" db2 5VWmH3krHQ7^9#"WlCHN

^ 22. DB2 Java "WlCHN$sWjasF<7gs
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lgO""WlCH&5<P<QNf<6< ID"Q9o<I"[9H>"

*hS]<HVfrXj9k,W,"j^9#@(*KeXMrXj7J$

lg""Wj1<7gsO" DB2 /i$"sH&+?m0+if<6<

ID HQ9o<INJ,~MrE[*KHQ7^9#

4. SQL 9F<HasHrG<?Y<9KO9#

5. kLru.9k#

6. \3r/m<:9k#

Wm0i`r3<G#s07?e">N9YFN Java Wm0i`Nh&K3

sQ$k7^9#?i+NCLJWj3sQ$k^?OP$sI&9FCWr

BT9k,WO"j^;s#

DB2Appl ����%�����

J<N5sWk&Wm0i` DB2Appl.java O" DB2 K JDBC Wm0i`r

3<G#s09k}!r(7F$^9#

1. JDBC QC1<8r$s]<H9k#9YFN JDBC *hS SQLJ Wm0

i`O"JDBC r$s]<H7J1lPJj^;s#

2. \3*V8'/Hrk@9k# \3*V8'/HO"G<?Y<9\3r

N)7FI}7^9#

3. G<?Y<9 URL Qtr_j9k# DB2 "Wj1<7gs&Ii$P<

O" jdbc:db2:>database-name< NA0N URL ru1~l^9#

4. G<?Y<9K\39k# DriverManager.getConnection() }0O"J<

NQia<?<rXj7FHQ5lkN,lL*G9#

getConnection(String url)
J,~f<6< ID *hSQ9o<IrXj7F" url GXj5l

kG<?Y<9XN\3rN)7^9#

getConnection(String url, String userid, String password)
userid *hS passwd G=l>lXj5lkf<6< ID *hSQ

9o<INMrHQ7F" url GXj5lkG<?Y<9XN\3

rN)7^9#

5. 9F<HasH&*V8'/Hrn.9k#9F<HasH&*V8'/H

O"SQL 9F<HasHrG<?Y<9Kw.7^9#

6. SQL SELECT 9F<HasHrBT9k# SQL 9F<HasHKP7F

executeQuery() }0rHQ7^9# SELECT 9F<HasHH1MK"

3lO1lNkL;CHra7^9#3NkLr ResultSet *V8'/HK

djvF^9#
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7. ResultSet +iTr!w9k# ResultSet *V8'/HrHQ9kH"

SQL KH_~^lk[9H@lGkL;CHr+<=kNh&K7&3H

,G-^9# ResultSet.next() }0GO"!NTK+<=kr\07"k

L;CHGG*TKJkH"boolean false ra7^9#kL;CHh}N

)Bv`O"G<?Y<9&^M<8c<=.Qia<?<KhjHQD=

K5l? JDBC API NlYkKhCF[Jj^9#

v JDBC 2.0 API GO"kL;CHr0eK9/m<k9k3H,G-^

9#

v JDBC 1.22 API GO"ResultSet.next() }0GkL;CHr0}K9/

m<k9k3H7+vD5lF$^;s#

8. sNMra9# ResultSet.getString(n) O" nth sNMr String *V8

'/HH7Fa7^9#

9. SQL UPDATE 9F<HasHrBT9k# SQL UPDATE 9F<Has

HKP7F executeUpdate() }0rHQ7^9#3N}0GO"975l

?Ttr int MH7Fa7^9#

h21O Java GNWm0i_s0 691



JDBC ��: DB2Appl.java

import java.sql.*; �1�
class DB2Appl {

static {
try {

Class.forName("COM.ibm.db2.jdbc.app.DB2Driver").newInstance();
} catch( Exception e ) {

System.out.println(e);
}

}
public static void main(String argv[]) {

Connection con = null; �2�
// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample"; �3�
try {

if (argv.length == 0) {
// connect with default id/password
con = DriverManager.getConnection(url);
}

else if (argv.length == 2) {
String userid = argv[0];
String passwd = argv[1];
// connect with user-provided username and password
con = DriverManager.getConnection(url, userid, passwd); �4�
}

else {
System.out.println("Usage: java DB2Appl [username password]");
System.exit(0);

}
// retrieve data from the database
System.out.println("Retrieve some data from the database...");
Statement stmt = con.createStatement(); �5�
ResultSet rs = stmt.executeQuery("SELECT * from employee"); �6�
System.out.println("Received results:");
// display the result set
// rs.next() returns false when there are no more rows
while (rs.next()) { �7�

String a = rs.getString(1); �8�
String str = rs.getString(2);
System.out.print(" empno= " + a);
System.out.print(" firstname= " + str);
System.out.print("");

}
rs.close();
stmt.close();
// update the database
System.out.println("Update the database... ");
stmt = con.createStatement();
int rowsUpdated = stmt.executeUpdate("UPDATE employee
SET firstnme = 'SHILI' where empno = '000010'");�9�
System.out.print("Changed "+rowsUpdated);
if (1 == rowsUpdated)

System.out.println(" row.");
else
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System.out.println(" rows.");
stmt.close();
con.close();

} catch( Exception e ) {
System.out.println(e);

}
}

}

JDBC 
���������

JDBC "Wj1<7gsN[[O">N9YFN Java "Wj1<7gsNl

gH1MKT$^9#"Wj1<7gsO DB2 5<P<HNL.K DB2 /

i$"sHrHQ9k?a"!)]nKD$FNM8v`OCK"j^;s#

"BKX9k!:O DB2 /i$"sHKhjBT5l^9#

/i$"sH&^7seG"Wj1<7gsrBT9kKO"=N^7sKJ

<NbNr$s9H<k7J1lPJj^;s#

v Java >[^7s (JVM)#$UN Java 3<IrBT9kNK,WG9#

v DB2 /i$"sH#DB2 JDBC Ii$P<b^_^9#

"Wj1<7gsrn.9kKO"4HQN*Zl<F#s0&79F`K

JDK b$s9H<k7J1lPJj^;s# Java D-N_j"DB2 Java "

Wj1<7gsNn."*hS DB2 Java "Wj1<7gsNBTN\YKD

$FO" "Wj1<7gs=[Njz- r2H7F/@5$#

JDBC 
�(*����
����

>N Java "WlCHH1MK" JDBC "WlCHO"MCHo</ ($sH

iMCH^?O$s?<MCH) rp7F[[7^9#lL*K"WlCH

O"O$Q<F-9H&^</"CW@l (HTML) NZ<8KH_~^l^

9#?H(P"5sWk&"WlCH DB2Applt.java (sqllib/samples/java

K"k) rFSP9?aKO"!N <APPLET> ?0rHQ7^9#

<applet code="DB2Applt.class" width=325 height=275 archive="db2java.zip">
<param name="server" value="webhost">
<param name="port" value="6789">

</applet>

"WlCHrBT9kKO"/i$"sH&^7sK Java rHQG-k Web

Vi&6<@1,,WG9# HTML Z<8rm<I9kH-KO""WlC

H&?0O"4HQNVi&6<, Java "WlCH*hS db2java.zip /i

9&i$Vij<r@&sm<I9kh&KX(7^9#3lKO"

COM.ibm.db2.jdbc.net /i9Khj$sWjasH5l? DB2 JDBC Ii$

P<b^^l^9#"WlCH, DB2 K\39k?aK JDBC API rFSP
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9lg" JDBC Ii$P<O Web 5<P<GT/7F$k JDBC "WlC

H&5<P<rp7F" DB2 G<?Y<9H,d\37^9#

m: Web Vi&6<,5<P<+i db2java.zip rNBK@&sm<IG-k

h&K9kKO"/i$"sHeN CLASSPATH D-QtK db2java.zip

,^^lJ$ h&K7^9#/i$"sH, db2java.zip Nm<+k&P

<8gsrHQ7F$klg"4HQN"WlCHO5oK!=7J$l

g,"j^9#

Java "WlCHNn.*hS[[N\YKD$FO" "Wj1<7gs=[

Njz- r2H7F/@5$#

JDBC 2.0

JDBC 2.0 O"Sun RN JDBC NG7NP<8gsG9#3NP<8gsN

JDBC KO"3" API H*W7gs&QC1<8 API N"2 DNQ<D,j

A5lF$^9# JDBC EMN\YKD$FO"

http://www.software.ibm.com/data/db2/java/ K"k DB2 fKP<5k&G

<?Y<9 Java Web 5$Hr2H7F/@5$#

4HQN*Zl<F#s0&79F`K~8F JDBC 2.0 Ii$P<r$s9

H<k9k}!KD$F\7/O" "Wj1<7gs=[Njz- r2H7

F/@5$#

JDBC 2.0 �
 API �&��

DB2 JDBC 2.0 Ii$P<O JDBC 2.0 3" API r5]<H7^9,"EM

GjA5lF$k9YFN!=r5]<H9ko1GO"j^;s# DB2

JDBC 2.0 Ii$P<O"J<N JDBC 2.0 3" API !=r5]<H7^9#

v 9/m<kD=kL;CH

v java.sql.Statement" java.sql.PreparedStatement"*hS

java.sql.CallableStatement NPCA97

v java.sql.Blob 5]<H

v java.sql.Clob 5]<H

m: DB2 O"9H"<I&Wm7<8c<"UDF"^?Oa=CIGN

java.sql.Blob ^?O java.sql.Clob O5]<H7F$^;s#

DB2 JDBC 2.0 Ii$P<O"J<N!=O5]<H7F$^;s#

v 97D=9/m<kD=kL;CH

v 7,N SQL ?$W ([s"2H"Cl"Java *V8'/H)

v +9?^$:Q_ SQL ?$W&^CTs0
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JDBC 2.0 ������2*�� API �&��

DB2 JDBC 2.0 Ii$P<O"J<N JDBC 2.0 *W7gs&QC1<8 API

!=r5]<H7^9#

	������	� Java Naming and Directory Interface (JNDI): DB2

GO"?>G<?Y<9Q Java Naming and Directory Interface (JNDI) NJ<

N5]<H,s!5lF$^9#

javax.naming.Context
3N$s?<U'<9O" DataSource *V8'/HN-1hH!wr

h}9k COM.ibm.db2.jndi.DB2Context KhCF$sWjasH5l

^9#@}G<?&=<9>H*}G<?Y<9ps (G<?Y<9>

JI) NJ3*JX"r5]<H9k?a"3liNX"O .db2.jndi

H$&>0NU!$kK]I5l^9#"Wj1<7gsNlg"3N

U!$kO USER.HOME D-QtGXj7?G#l/Hj<Kos7

^9 (^?O"8_7F$J1lPn.5l^9)#"WlCHNl

g"lookup() `nr_jKT&?aKO"3NU!$kr Web 5<

P<Nk<H&G#l/Hj<Kn.9k,W,"j^9#"WlCH

O"3N/i9N bind()" rebind()"unbind()"*hS rename() a

=CIO5]<H7^;s#"Wj1<7gs,T&3H,G-kN

O" DataSource *V8'/HN JNDI XNP$sI@1G9#

javax.sql.Datasource
3N$s?<U'<9O" COM.ibm.db2.jdbc.DB2DataSource KhCF

$sWjasH5l^9#3N/i9N*V8'/HO"

javax.naming.Context r$sWjasH9k]K]I9k3H,G-

^9#3N/i9O"\3W<kN5]<HKbxQG-^9#

javax.naming.InitialContextFactory
3N$s?<U'<9O" DB2Context N$s9?s9rn.9k

COM.ibm.db2.jndi.DB2InitialContextFactory KhCF$sWjasH

5l^9#"Wj1<7gsO"JAVA.NAMING.FACTORY.INITIAL

D-QtNMr+0*K COM.ibm.db2.jndi.DB2InitialContextFactory

K_j7^9#3N/i9r"WlCHGHQ9kKO"J<N=8r

HQ7F InitialContext() rFSP7^9#

Hashtable env = new Hashtable( 5 );
env.put( "java.naming.factory.initial",

"COM.ibm.db2.jndi.DB2InitialContextFactory" );
Context ctx = new InitialContext( env );

�����: DB2ConnectionPoolDataSource *hS DB2PooledConnection

O"f<6<H+N\3W<kr$sWjasH9kNK,WJUC/rs!

7^9#J<NH*jG9#
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javax.sql.ConnectionPoolDataSource
3N$s?<U'<9O"

COM.ibm.db2.jdbc.DB2ConnectionPoolDataSource KhCF$sWja

sH5l" COM.ibm.db2.jdbc.DB2PooledConnection *V8'/Hr)

n9kljKJj^9#

javax.sql.PooledConnection
3N$s?<U'<9O" COM.ibm.db2.jdbc.DB2PooledConnection K

hCF$sWjasH5l^9#

Java ���$���� API (JTA): DB2 O"DB2 JDBC "Wj1<7g

s&Ii$P<rHCF Java His6/7gs API (JTA) r5]<H7^

9# DB2 O"DB2 JDBC MCH&Ii$P<rHC? JTA O5]<H7^

;s#

javax.sql.XAConnection
3N$s?<U'<9O" COM.ibm.db2.jdbc.DB2XAConnection KhC

F$sWjasH5l^9#

javax.sql.XADataSource
3N$s?<U'<9O" COM.ibm.db2.jdbc.DB2XADataSource KhC

F$sWjasH5l" COM.ibm.db2.jdbc.DB2PooledConnection *V

8'/Hr)n9kljKJj^9#

javax.transactions.xa.XAResource
3N$s?<U'<9O" COM.ibm.db2.jdbc.app.DBXAResource Kh

CF$sWjasH5l^9#

javax.transactions.xa.Xid
3N$s?<U'<9O" COM.ibm.db2.jdbc.DB2Xid KhCF$sW

jasH5l^9#

JDBC 2.0 ��


3NEMNP<8gsO"J0NP<8gs (1.22) H<L_9-,"j^9#

?@7"DB2 JDBC 1.22 Ii$P<O" LOB ?$Wr JDBC 1.22 EMNH

%H7F5]<H7^9#3NH%O"77$EMN<L_9-KO^^l^

;s#D^j"JDBC 1.22 Ii$P<N LOB 5]<HKM87F$k{8N

JDBC "Wj1<7gsO"77$Ii$P<GO5oKBT7J$D=-,

"kH$&3HG9# LOB *hS0iU#C/&?$WN DB2 JDBC 1.22

Ii$P<&5]<HN\YKD$FO" 720Z<8NXJDBC 1.22 G LOB

*hS0iU#+k&*V8'/HrHQ9kYr2H7F/@5$#djr

{59k?a" JDBC 2.0 Ii$P<,s!9k LOB 5]<HrxQ9kh

&"Wj1<7gsrQ99k3Hr!$7F/@5$#
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m: 9H"<I&Wm7<8c<d UDF N LOB *hSAz?$WQN DB2

JDBC 2.0 Ii$P<&5]<HOHQG-^;s#9H"<I&Wm7<

8c<d UDF N LOB ^?OAz?$WrHQ9kKO" JDBC 1.22 I

i$P<&5]<HrHQ9k,W,"j^9#

?@7"3Nrh,"9YFNu7GB]*@H$&o1GO"j^;s#P

h}!H7F"-<o<I JDBCVERSION r ″122″ K_j9kH" JDBC

2.0 Ii$P<, LOB 5]<HN 1.22 P<8gsrHQ9kh&KX(G-

^9#J,~MO ″200″ G" JDBC 2.0 Ii$P<, LOB 5]<HN 2.0

P<8gsrHQ9kh&KX(7^9#3N-<o<IO db2cli.ini G_j

9k3Hb" getConnection C-z-tK\30-H7F_j9k3HbG-

^9#

m: JDBC 1.22 Ii$P<rHQ9klgO" JDBCVERSION -<o<Ir

_j7Fb JDBC N LOB 5]<HKOFAr?(^;s#

SQLJ �������

DB2 SQLJ 5]<HO"SQLJ ANSI 8`rY<9K7F$^9# ANSI Web

5$H*hS=N>N SQLJ j=<9XN]$s?<KD$FN\YO"

http://www.ibm.com/software/data/db2/java K"k DB2 Java Web 5$HK

"/;97F/@5$#3NOKO" SQLJ Wm0i_s0N5b*hS

DB2 SQLJ 5]<HKG-Nps,^^l^9#

J<N SQL =., SQLJ Wm0i`K^^lF$^9#

v Hq; ?H(P"SELECT 9F<HasH*hS0#

v SQL G<?Q99F<HasH (DML); ?H(P" INSERT" UPDATE"

DELETE#

v G<?&9F<HasH; ?H(P"FETCH"SELECT..INTO#

v His6/7gs)f; ?H(P"COMMIT"ROLLBACK JI#

v G<?jA@l (DDL"9-<^`n@lHbFPlk); ?H(P"

CREATE"DROP"ALTER#

v 9H"<I&Wm7<8c<XNFSP7; ?H(P"CALL MYPROC(:x,

:y, :z)

v XtNFSP7; ?H(P"VALUES( MYFUN(:x) )

DB2 SQLJ �&��

DB2 SQLJ 5]<HO"DB2 "Wj1<7gs+//i$"sHGs!5l^

9# DB2 /i$"sH,s!9k JDBC 5]<HHHbK DB2 SQLJ 5]
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<HrHQ9kH" Java Embedded SQL "Wj1<7gs""WlCH"9

H"<I&Wm7<8c<"*hSf<6<jAXt (UDF) rn."=["

*hSBTG-kh&K7^9#3liKOE* SQL ,^^l" DB2 G<

?Y<9KP$sI5lF$kH_~_ SQL rHQ7^9#

DB2 "Wj1<7gs+//i$"sH,s!9k SQLJ 5]<HKO"J

<NbN,^^l^9#

v SQLJ Q9Wm0i`"SQLJ# SQLJ Wm0i`K"kH_~_ SQL r

Java =<9&9F<HasHGV97" SQLJ Wm0i`G+D+C?

SQL `nKD$FNpsr^`>s=WmU!$kr8.7^9# SQLJ

Q9Wm0i`O"sqllib/java/sqlj.zip U!$krHQ7^9#

v SQLJ BT~/i9# sqllib/java/runtime.zip GHQD=G9#

v DB2 SQLJ WmU!$k&+9?^$6<"db2profc#8.5l?WmU!

$kK]I5lk SQL 9F<HasHrWj3sQ$k7" DB2 G<?

Y<9KQC1<8r8.7^9#

v DB2 SQLJ WmU!$k&Wjs?<"db2profp#+9?^$:Q_N

DB2 WmU!$kN\!r?8Gu~7^9#

v SQLJ WmU!$kF:Wm0i`&$s9H<i< profdb#GPC09k

/i9F:Wm0i`r 2 JWmU!$kN{8N;CHK$s9H<k

(^?O"s$s9H<k) 7^9#$C?s$s9H<k5lkH""Wj

1<7gsNBT~KTolk RTStatement H RTResultSet NFSP7O

9YF"U!$k (^?O8`PO) Nm0K-?5l^9#!$G"=|

5lk6kq$dHl<9&(i<,!:5l^9#BT~Kp\

RTStatement *hS RTResultSet FSP7$s?<U'<9KP7FTol

kFSP7@1,F:5lk3HKmU7F/@5$#

v SQLJ WmU!$kQ9D<k"profconv#>s=WmU!$kN$s9?

s9r/i9&P$H3<Iq0KQ99k#Vi&6<NfKO""Wl

CHKX"9kj=<9&U!$k+i>s=*V8'/Hrm<I9k?

aN5]<H,J$bNb"j^9# Ph}!H7F"3Nf<F#jF#

<rBT7FQ9rBT9k,W,"j^9#

db2profc *hS db2profp 3^sIN\YKD$FO" 3^sIrbq r2

H7F/@5$# SQLJ BT~/i9KD$FN\YO"

http://www.ibm.com/software/data/db2/java K"k DB2 Java Web 5$HK

"/;97F/@5$#

DB2 SQLJ ����

SQLJ rHQ7F DB2 "Wj1<7gsrn.9k]KO"J<N)Bv`

KmU7F/@5$#
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v DB2 SQLJ 5]<HO" SQL 9F<HasHN/TKX9k8` DB2 f

KP<5k&G<?Y<9N)Bv`K`r7^9#

v LVXj5l? UPDATE *hS DELETE 9F<HasHO"#g SQL

9F<HasHGO-zJ5V9F<HasHGO"j^;s#

v Wj3sQ$k&*W7gs ″DATETIME″ O5]<H5lF$^;s#q

]8`=!=,JN|U*hS~oA07+5]<H5lF$^;s#

v Wj3sQ$k&*W7gs ″PACKAGE USING package-name″ O"Q9W

m0i`KhCF8.5lkQC1<8N>0rXj7^9#>0,~O5

lJ$lgKO"WmU!$kN>0 (H%RO|/#9YFg8zKQ9

7F=-) ,HQ5l^9#Gg9O 8 8zG9# SQLJ WmU!$k>

KO\xt _SJProfileN ,"k?a (N OWmU!$k&-<Vf)"WmU

!$k>OoK 8 8zhj9/Jj^9#J,~QC1<8>O"WmU!

$kVfNGiN (8 - pfKeyNumLen) 8zKWmU!$k&-<VfrDJ

2Fn.5l^9#33G"pfKeyNumLen OWmU!$k>NWmU!$

k&-<VfN95G9#WmU!$k&-<VfN95, 7 8zhj9$

lgKO"GeN 7 e,YpJ7GHQ5l^9#J<O=NcG9#

profile name default package name
--------------------- --------------------
App_SJProfile1 App_SJP1
App_SJProfile123 App_S123
App_SJProfile1234567 A1234567
App_SJProfile12345678 A2345678

v java.math.BigDecimal [9HQt,HQ5lklg"=N[9HQtN:Y

*hSLhjO"Wj1<7gsNQ9fOHQG-^;s# 10 Jt[9

HQtN:Y*hSLhj,"3lrHQ7F$k9F<HasHNbF+

iOC-j=LG-J$lgKO" CAST rHQ7F:Y*hSLhjr

Xj9k3H,G-^9#

v ?$W java.math.BigInteger N Java QtO" SQL 9F<HasHGO

[9HQtH7FHQG-^;s#

Vi&6<NfKO""WlCHKX"9kj=<9&U!$k+i>s=*

V8'/Hrm<I9k?aN5]<H,J$bNb"j^9#3liNVi

&6<G"WlCH Applt rm<I7h&H9kH"!N(i<&aC;<8

,P5l^9#

java.lang.ClassNotFoundException: Applt_SJProfile0

Ph}!H7F">s=WmU!$kr Java /i9A0G]I5l?WmU

!$kKQ99kf<F#jF#<,"j^9#3Nf<F#jF#<O"

sqlj.runtime.profile.util.SerProfileToClass HFPlk Java /i9G

9#3lO">s=WmU!$kNj=<9&U!$kr~OH7FHQ7"
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WmU!$kr^` Java /i9rPOH7F8.7^9#WmU!$krQ

99kKO"J<N3^sIrHQ7^9#

profconv Applt_SJProfile0.ser
or

java sqlj.runtime.profile.util.SerProfileToClass Applt_SJProfile0.ser

kLH7F"/i9 Applt_SJProfile0.class ,n.5l^9#"WlCHK

hCFHQ5lk .ser A0N9YFNWmU!$kr".class A0NWmU!

$kGV97^9#

SQLJ "WlCHKO" db2java.zip *hS runtime.zip U!$kN>},

,WG9#9YFN"WlCH&/i9 (db2java.zip *hS runtime.zip N

fN/i9) r"1lN Jar U!$kKQC1<87J$h&K*r7?lg

KO" db2java.zip H runtime.zip (3s^GhZk) N>}r ″applet″ ?0
N"<+$V&Qia<?<K~l^9#"<+$V&?0G#tN zip U!

$kr5]<H7J$Vi&6<NlgO"=N?0G db2java.zip rXj

7"4HQN Web Vi&6<K"/;9G-knHG#l/Hj<G"=_

N"WlCH&/i9rXj7F runtime.zip r unzip 7^9#

Java �� SQL 	!��"�������

SQLJ GNE* SQL 9F<HasHO" SQLJ 8a K=(5l^9# SQLJ

8aO"Java Wm0i`bN SQL 9F<HasH,G<?Y<9HL.9k

?aN!=G9#

SQLJ Q9Wm0i`OJ<Nh&J=$KJCF$k?a" SQLJ 8a*h

S SQL 9F<HasHr'17^9#

v SQLJ 8aO"H</s #sql GO^k

v SQLJ 8aO";_3msG*;9k

Gb1cJ SQLJ 8aO"BTD=8a G"j"H</s #sql NeK"g

LGO^l? SQL 9F<HasH,3$?AG=.5l^9#?H(P"

Java 9F<HasH,5oK=(5lkH3mGO",:J<N SQLJ 8a,

=(5l^9#3lO"TAB H$&>0N=N9YFNTro|9k3Hr\

*H7F$^9#

#sql { DELETE FROM TAB };

SQLJ BTD=8aGO"gLNfK=(5lkH</sO"[9HQtr|

1P SQL H</sG9#[9HQtO9YF3ms8zGhL5lF$k?

a"Q9Wm0i`O3lr1LG-^9# SQL H</sO"SQLJ BTD

=8aNgLN0&KO=(5l^;s#?H(P"J<N Java a=CIG
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O SQL =Kz-tr^~7^9#a=CI\NO"[9HQt x"y"*hS

z r^` SQLJ BTD=8aG=.5lF$^9#

void m (int x, String y, float z) throws SQLException
{

#sql { INSERT INTO TAB1 VALUES (:x, :y, :z) };
}

lLK"SQL H</sOg8z.8zrhL7J$?a (?@7"sEzQd

GhZil?1LRr|/)"g8z@1".8z@1"^?Og8zH.8z

r.<FHQ9k3H,G-^9#l}"Java H</sOg8z.8zrhL

7^9#c$ro+jd9/9k?aK"cGO"g8z.8zrhL7J$

SQL H</sOg8zG" Java H</sO.8z^?Og8zH.8zN.

gG=(7^9#3NO4NGO".8zN null O Java N ″null″ MrX

7"g8zN NULL O SQL N null MrX7^9#

SQLJ �
��-!(���������

G<?r=+i!w9k SQL 9F<HasHHO[JjLVXj5l?

UPDATE *hS DELETE `nrBT9k"Wj1<7gsd" holdability

^?O returnability 0-rXj7?$Fl<?<rHQ9k"Wj1<7g

sKO" 2 DN Java =<9&U!$k,,WG9# 1 DN=<9&U!$

kG$Fl<?<r public Hk@7^9#,vG"lP"with *hS

implements arUC7^9#

holdability ^?O returnability 0-NMr_j9kKO"P~9k0-Q

N with arHQ7F$Fl<?<rk@9k,W,"j^9#J<NcG

O"holdability 0-r"$Fl<?< WithHoldCurs K~8F true K_j

7^9#

#sql public iterator WithHoldCurs with (holdability=true) (String EmpNo);

LVXj7?97rBT9k$Fl<?<KO" sqlj.runtime.ForUpdate $

s?<U'<9r$sWjasH9k implements a,,WG9#?H(P"

!Nh&J$Fl<?< DelByName r file1.sqlj Gk@9kH7^9#

#sql public iterator DelByName implements sqlj.runtime.ForUpdate(String EmpNo);

9kH"Q973sQ$k5l?$Fl<?<rLN=<9&U!$kGHQ

9k3H,G-^9#$Fl<?<rHQ9kKO"!Nh&K7^9#

1. 8.5l?$Fl<?<&/i9N$s9?s9rk@9k

2. LVXj5l? UPDATE ^?O DELETE N SELECT 9F<HasHr

$Fl<?<&$s9?s9KdjvFk

3. $Fl<?<rHQ7F"LVXj5l? UPDATE ^?O DELETE 9F

<HasHrBT9k
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file2.sqlj NLVXj5l? DELETE K DelByName rHQ9kKO"

XLVXj5l?$Fl<?<rHQ7FTro|9kYK"kh&J9F<

HasHrBT7F/@5$#

{
DelByName deliter; // Declare object of DelByName class
String enum;

�1� #sql deliter = { SELECT EMPNO FROM EMP WHERE WORKDEPT='D11'};
while (deliter.next())
{

�2� enum = deliter.EmpNo(); // Get value from result table
�3� #sql { DELETE WHERE CURRENT OF :deliter };

// Delete row where cursor is positioned
}

}

m:

1. �1� 3N SQLJ 8aO SELECT 9F<HasHrBT7" SELECT 9F

<HasHNkLF<Vkr^`$Fl<?<&*V8'/Hr=.7F+

i"Qt deliter K$Fl<?<&*V8'/HrdjvF^9#

2. �2� 3N9F<HasHO"!Ko|5lkTK$Fl<?<rLVXj7

^9#

3. �3� 3N SQLJ 8aO"LVXj5l? DELETE rBT7^9#

SQLJ ��: App.sqlj
!N SQLJ "Wj1<7gs"App.sqlj GO"E* SQL rHQ7F DB2 #

���&G<?Y<9N EMPLOYEE =+iG<?r!w*hS977^9#

1. $Fl<?<rk@9k# 3NaGO"!N 2 DN?$WN$Fl<?<

rk@7^9#

App_Cursor1
sG<?&?$W*hS>0rk@7"s>K>CFsNMra7

^9 (s>XjP$sI)#

App_Cursor2
sG<?&?$W*hS>0rk@7"sLV4HKsNMra7

^9 (sLVXjP$sI)#

2. $Fl<?<ri|=9k# $Fl<?<&*V8'/H cursor1 O"H

qNkLrHQ7Fi|=5l^9#HqNkLO"cursor1 K]I5l^

9#

3. $Fl<?<r!NTKH%9k# cursor1.next() a=CIO"!w9k

T,J/JkH"V<k false ra7^9#
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4. G<?r\09k# Xj5l?"/;9!=a=CI empno() O"=_N

TK empno H$&sNMra7^9#Xj5l?"/;9!=a=CI

firstnme() O"=_NTK firstnme H$&sNMra7^9#

5. [9HQtKO9G<?r SELECT 9k# SELECT 9F<HasHO"

=NTtr[9HQt count1 KO7^9#

6. $Fl<?<ri|=9k# $Fl<?<&*V8'/H cursor2 O"H

qNkLrHQ7Fi|=5l^9#HqNkLO"cursor2 K]I5l^

9#

7. G<?rhjP9# FETCH 9F<HasHO" ByPos +<=kGk@5

l?GiNsN=TNMrkLF<Vk+i[9HQt str2 Ka7^9#

8. FETCH..INTO 9F<HasH,5oKBT5l?3Hr!:9k# $F

l<?<,TKLVXj5lJ$lg"D^jTNhjP7NGeNn_,

:T7?lg" endFetch() a=CIOV<k true ra7^9#TNhj

P7NGeNn_,.y7?lgKO" endFetch() a=CIO false r

a7^9# next() a=CI,FSP5lkH" DB2 OTrhjP=&H

7^9# FETCH...INTO 9F<HasHO"E[*K next() a=CIr

FSP7^9#

9. $Fl<?<r/m<:9k# close() a=CIO"$Fl<?<KhC

F]1K5lF$kj=<9rr|7^9#79F`&j=<9,,9r|

5lkh&K9k?aKO"$Fl<?<r@(*K/m<:9k,W,"

j^9#
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JDBC ��: App.sqlj:

import java.sql.*;
import sqlj.runtime.*;
import sqlj.runtime.ref.*;
#sql iterator App_Cursor1 (String empno, String firstnme) ; �1�
#sql iterator App_Cursor2 (String) ;
class App
{

/**********************
** Register Driver **
**********************/

static
{

try
{

Class.forName("COM.ibm.db2.jdbc.app.DB2Driver").newInstance();
}
catch (Exception e)
{

e.printStackTrace();
}

}
/********************
** Main **
********************/

public static void main(String argv[])
{

try
{

App_Cursor1 cursor1;
App_Cursor2 cursor2;
String str1 = null;
String str2 = null;
long count1;
// URL is jdbc:db2:dbname
String url = "jdbc:db2:sample";
DefaultContext ctx = DefaultContext.getDefaultContext();
if (ctx == null)
{

try
{

// connect with default id/password
Connection con = DriverManager.getConnection(url);
con.setAutoCommit(false);
ctx = new DefaultContext(con);

}
catch (SQLException e)
{

System.out.println("Error: could not get a default context");
System.err.println(e) ;
System.exit(1);

}
DefaultContext.setDefaultContext(ctx);
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}
// retrieve data from the database
System.out.println("Retrieve some data from the database.");
#sql cursor1 = {SELECT empno, firstnme FROM employee}; �2�
// display the result set
// cursor1.next() returns false when there are no more rows
System.out.println("Received results:");
while (cursor1.next()) �3�
{

str1 = cursor1.empno(); �4�
str2 = cursor1.firstnme();
System.out.print (" empno= " + str1);
System.out.print (" firstname= " + str2);
System.out.print ("");

}
cursor1.close(); �9�
// retrieve number of employee from the database
#sql { SELECT count(*) into :count1 FROM employee }; �5�
if (1 == count1)

System.out.println ("There is 1 row in employee table");
else

System.out.println ("There are " + count1
+ " rows in employee table");

// update the database
System.out.println("Update the database. ");
#sql { UPDATE employee SET firstnme = 'SHILI' WHERE empno = '000010' };
// retrieve the updated data from the database
System.out.println("Retrieve the updated data from the database.");
str1 = "000010";
#sql cursor2 = {SELECT firstnme FROM employee WHERE empno = :str1}; �6�
// display the result set
// cursor2.next() returns false when there are no more rows
System.out.println("Received results:");
while (true)
{

#sql { FETCH :cursor2 INTO :str2 }; �7�
if (cursor2.endFetch()) break; �8�
System.out.print (" empno= " + str1);
System.out.print (" firstname= " + str2);
System.out.print ("");

}
cursor2.close(); �9�
// rollback the update
System.out.println("Rollback the update.");
#sql { ROLLBACK work };
System.out.println("Rollback done.");

}
catch( Exception e )
{

e.printStackTrace();
}

}
}
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Java � 	���

H_~_ SQL 9F<HasHXNz-tO"[9HQt rp7FO5l^

9#[9HQtHO"SQL 9F<HasHK=(5lk[9H@lNQtG

9#[9HQtO"!N 3 DNt,K,1il^9#

v 3ms\,t#:#

v *W7gsNQia<?<&b<I1LR#IN"OUT"^?O INOUT#

v Java [9HQt#3lO"Qia<?<"Qt"^?OU#<kIN Java

1LRG9#

Java Wm0i`GO Java 1LRr>A7Fb{!nQ,J$?a" SQLJ 8

arV99k?aK8.5lk Java 3<IK Java 1LR,?Yb=(5lk

3H,"j^9#

!NHqKO"[9HQt :x ,^^lF$^9#3lO"Hqr^`zOO

OK=(5lk Java Qt"U#<kI"^?OQia<?< x G9#

SELECT COL1, COL2 FROM TABLE1 WHERE :x > COL3

#g SQL GXj5lk[9HQtO9YF"J,~N~O[9HQtG9#

3lrPO[9HQtH7F^</9kKO"[9HQtN0KQia<?

<&b<I1LR OUT ^?O INOUT rXj9k,W,"j^9#J<O=

NcG9#

#sql {begin compound atomic static
select count(*) into :OUT count1 from employee;
end compound}

SQLJ �
��	�
�+��������
����������

G<?Y<9KO"9H"<I&Wm7<8c<"f<6<jAXt"*hS

f<6<jAa=CI ,~CF$^9#9H"<I&Wm7<8c<"f<6

<jAXt"*hSf<6<jAa=CIO"G<?Y<9GBT9k>0U

-9-<^G9# Java 9F<HasHH7F=(5lk SQLJ BTD=8a

O"J<Nh&K7F CALL 9F<HasHrHQ7F9H"<I&Wm7

<8c<rFSP7^9#

#sql { CALL SOME_PROC(:INOUT myarg) };

9H"<I&Wm7<8c<KO"IN"OUT"^?O INOUT Qia<?<,

"j^9#e-Nlg"[9HQt myarg NMO"=N8arBT9kHQ9

5l^9# SQLJ BTD=aO"SQL VALUES =.rQ$FXtrFSP7^

9#?H(P"0tra9Xt F ,"kH7^9#J<NcGO"XtrFS

P7F"=NkLr Java m<+kQt x KdjvF^9#
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{
int x;
#sql x = { VALUES( F(34) ) };

}

SQLJ ����%���2-���

Wm0i`> MyClass N SQLJ Wm0i`rBT9kKO"J<Nh&K7

^9#

1. Java =<9&3<IrH_~_ SQL GQ97F" Java =<9&3<I

MyClass.java *hSWmU!$k MyClass_SJProfile0.ser"

MyClass_SJProfile1.ser"... (=l>lN\33sF-9H4HK 1 DNW

mU!$k) r8.7^9#

sqlj MyClass.sqlj

sqlj.properties U!$krXj;:K SQLJ Q9Wm0i`rHQ9k

H"Q9Wm0i`OJ<NMrHQ7^9#

sqlj.url=jdbc:db2:sample
sqlj.driver=COM.ibm.db2.jdbc.app.DB2Driver
sqlj.online=sqlj.semantics.JdbcChecker
sqlj.offline=sqlj.semantics.OfflineChecker

sqlj.properties U!$krXj9klgO"J<N*W7gs,_j5l

F$k3HrN'7F/@5$#

sqlj.url=jdbc:db2:dbname
sqlj.driver=COM.ibm.db2.jdbc.app.DB2Driver
sqlj.online=sqlj.semantics.JdbcChecker
sqlj.offline=sqlj.semantics.OfflineChecker

33G"dbname OG<?Y<9N>0G9#^?"3^sITG3liN

*W7gsrXj9k3HbG-^9#?H(P"MyClass NQ9~KG<

?Y<9 mydata rXj9kKO"!N3^sIr/TG-^9#

sqlj -url=jdbc:db2:mydata MyClass.sqlj

-compile=false aG3sQ$k&*W7gsN_jr@(*K*UK7J

$+.j" SQLJ Q9Wm0i`OQ95l?=<9&3<Ir/i9&

U!$kK+0*K3sQ$k7^9#

2. 8.5l?WmU!$kK DB2 SQLJ +9?^$6<r$s9H<k7"

DB2 G<?Y<9 dbname K DB2 QC1<8rn.7^9#

db2profc -user=user-name -password=user-password -url=jdbc:db2:dbname
-prepoptions="bindfile using MyClass0.bnd package using MyClass0"
MyClass_SJProfile0.ser
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db2profc -user=user-name -password=user-password -url=jdbc:db2:dbname
-prepoptions="bindfile using MyClass1.bnd package using MyClass1"
MyClass_SJProfile1.ser

...

3. SQLJ Wm0i`rBT7^9#

java MyClass

Q9Wm0i`O" SQLJ WmU!$k,+9?^$:5lkG<?Y<9N

SQL =8r8.7^9#?H(P"J<Nh&K7^9#

i = { VALUES ( F(:x) ) };

, SQLJ Q9Wm0i`KhCFQ95l"

? = VALUES (F (?))

H7F"8.5lkWmU!$kK]I5l^9# DB2 fKP<5k&G<

?Y<9K\39kH" DB2 O"VALUE 9F<HasHr!Nh&K+9

?^$:7^9#

VALUES(F(?)) INTO ?

l}"DB2 fKP<5k&G<?Y<9 (OS/390 G) G<?Y<9K\39

kH" DB2 O VALUE 9F<HasHr!Nh&K+9?^$:7^9#

SELECT F(?) INTO ? FROM SYSIBM.SYSDUMMY1

DB2 fKP<5k&G<?Y<9KP7F DB2 SQLJ WmU!$k&+9?

^$6< db2profc rBT7F"P$sI&U!$kr8.9klg"P$s

I&U!$kK VALUES 8a,"kH-KO"P$sI&U!$krHQ7F

DB2 (OS/390 G) G<?Y<9KP$sI9k3HOG-^;s#3lO"

DB2 (OS/390 G) G<?Y<9KP7FP$sI&U!$kr8.7"3lr

DB2 fKP<5k&G<?Y<9KP$sI7h&H9klgKb,Q5l^

9#

DB2 SQLJ Wm0i`Nn.*hSBTN\YKD$FO" "Wj1<7g

s=[Njz- r2H7F/@5$#

SQLJ ������%������

SQLJ Q9Wm0i`O" DB2 PRECOMPILE 3^sIH18Wj3sQ$

k&*W7gsr5]<H7^9#?@7"J<NbNOc0G9#

CONNECT
DISCONNECT
DYNAMICRULES
NOLINEMACRO
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OPTLEVEL
OUTPUT
SQLCA
SQLFLAG
SQLRULES
SYNCPOINT
TARGET
WCHARTYPE

SQLJ Q9Wm0i`KhCF8.5l?WmU!$kN\!r?8Gu~9

kKO"!Nh&K7F profp f<F#jF#<rHQ7^9#

profp MyClass_SJProfile0.ser
profp MyClass_SJProfile1.ser

...

DB2 G+9?^$:5l?WmU!$kNP<8gsN\!r?8Gu~9k

KO"!Nh&K7F db2profp f<F#jF#<rHQ7^9#33G"

dbname OG<?Y<9N>0G9#

db2profp -user=user-name -password=user-password -url=jdbc:db2:dbname
MyClass_SJProfile0.ser

db2profp -user=user-name -password=user-password -url=jdbc:db2:dbname
MyClass_SJProfile1.ser

...

Java �	�
�+��������
�� UDF

Java N9H"<I&Wm7<8c<*hS UDF O">NWm0i_s0@l

H18h&Kn.7"HQG-^9# Java 3<Irn.9k]KNCF$k

,WN"k"Wm0i_s0KX9kM8v`,"j^9 (718Z<8NXJava

GNXtjAYr2H)# Java 9H"<I&Wm7<8c<*hS UDF rP

?9k ,Wb"j^9#9H"<I&Wm7<8c<rP?9k}!N\YK

D$FO" 201Z<8NXh7O 9H"<I&Wm7<8c<Yr2H7F/

@5$# UDF rP?9k}!N\YKD$FO" SQL rbq N CREATE

FUNCTION 9F<HasHr2H7F/@5$#

5<P<eG UDF *hS9H"<I&Wm7<8c<rBT9k?a" DB2

O JVM rFSP7^9#G<?Y<9rO09k0K" DB2 5<P<K,

ZJ Java +/-CH (JDK) ^?O Java is?$`D-r3~7"=.9k

h&K7F/@5$#

JVM NBT~i$Vij<O"79F`5wQ9GHQD=KJCF$J1l

PJj^;s (PATH ^?O LIBPATH ^?O LD_LIBRARY_PATH"*hS

CLASSPATH)# Java D-_jN\YKD$FO" "Wj1<7gs=[Nj

z- r2H7F/@5$#
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DB2 O"Java UDF ^?O9H"<I&Wm7<8c<,GiKFSP5l?

~K" JVM rm<I^?O+O7^9# NOT FENCED rHQ7? UDF *

hS9H"<I&Wm7<8c<Nlg" DB2 OG<?Y<9&$s9?s

9KD- 1 s JVM rm<I7"G<?Y<9&(s8sN"Il9uVbt

GG1NQU)<^s9KJkh&KBT7^9# FENCED rHQ7? UDF

Nlg" DB2 O db2udf Wm;9bG^C?/LN JVM rHQ7^9#1

MK"FENCED rHQ7?9H"<I&Wm7<8c<O" db2dari Wm;

9bG^C?/LN JVM rHQ7^9#INlgKb"JVM OH_~_h}

,*;9k^Gm<I5l?^^G9#

m: m<+k&/i$"sHN"kG<?Y<9&5<P<NN<I&?$W

rBT7F$klg" MAXDARI maxdari G<?Y<9&^M<8c<

=.Qia<?<r<mJ0NMK_j7F+i" Java 9H"<I&W

m7<8c<rFSP9,W,"j^9#

sqllib/samples/java G#l/Hj<Gs!5lF$k Java 9H"<I&W

m7<8c<Ncr4Yk3H,G-^9# DB2 K^^lF$k5sWk&

Wm0i`Nj9HKD$FO" 799Z<8NXU?B. 5sWk&Wm0i

`Yr2H7F/@5$#

9H"<I&Wm7<8c<^?O UDF r$sWjasH9kNKHQ9k

9YFN Java /i9&U!$kO"G<?Y<9K$s9H<k7? JAR U

!$k+"^?O*Zl<F#s0&79F`N57$9H"<I&Wm7<

8c<^?O UDF Q9Kos9k,W,"k3HKmU7F/@5$

(XJava /i9rV/ljYr2H)#

m: .g3<I&Z<8NG<?Y<9&5<P<GO" Java f<6<jA

Xt*hS9H"<I&Wm7<8c<O" CLOB ?$Wz-trHQG

-^;s#J<Ji"i<8.g3<I&Z<8&9Hjs0N8z-&

XNis@`&"/;9,$sWjasH5lF$J$?aG9# SBCS

G<?Y<9NlgO"9YFN LOB ?$W,04K5]<H5l^

9#l}".gG<?Y<9NlgO" BLOB *hS DBCLOB ?$W

,5]<H5l^9#Ph}!H7F".gG<?Y<9&79F`GB

T9k"Wj1<7gsO" CLOB z-tr DBCLOB"LONG

VARGRAPHIC"^?O LONG VARCHAR ?$WKQ97J1lPJj^

;s# UDF NlgO"CAST i;RrHQ7F3lrBTG-^9#

Java ��	��.��

D9N Java /i9&U!$kr9H"<I&Wm7<8c<*hS UDF K

HQ9k+"^?O/i9&U!$kr JAR U!$kK}87F+iG<?
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Y<9K=N JAR U!$kr$s9H<k9k+r*rG-^9# JAR U!

$krHQ9k3HK7?lgKO" 716Z<8NXJava 9H"<I&Wm7

<8c<*hS UDFYG\7$X(r2H7F/@5$#

m: Java k<As&/i9&U!$kr97^?OV99klgKO" CALL

SQLJ.REFRESH_CLASSES() 9F<HasHr/T7F" DB2 ,975

l?/i9rm<IG-kh&K9k,W,"j^9# CALL

SQLJ.REFRESH_CLASSES() KD$F\7/O" 712Z<8NXJava k<

As&/i9N97Yr2H7F/@5$#

DB2 ,9H"<I&Wm7<8c<*hS UDF r!P7"HQG-kh&K

9kKO":v9k/i9&U!$krXtG#l/Hj< K]I9k,W,

"j^9#3lO"4HQN*Zl<F#s0&79F`KJ<Nh&KjA

5l?G#l/Hj<G9#

UNIX *Zl<F#s0&79F`

sqllib/function

OS/2 ^?O Windows 32 SCHN*Zl<F#s0&79F`

instance_name¥function#33G"instance_name O DB2INSTPROF $

s9?s9G-Nl89Hj<_jNMr=7^9#

?H(P"DB2 , C:¥sqllib G#l/Hj<K$s9H<k5lF*

j" DB2INSTPROF l89Hj<_j,Xj5lF$J$ Windows

NT Server NXtG#l/Hj<O"!Nh&KJj^9#

C:¥sqllib¥function

D9N/i9&U!$krHQ9k3HK7?lgKO"/i9&U!$kr

4HQN*Zl<F#s0&79F`K:v9kG#l/Hj<K]I9k,

W,"j^9# Java QC1<8Nlt,H7F/i9rk@7?lg"Xt

G#l/Hj<N<KP~9k5VG#l/Hj<rn.7"=3KU!$k

rV$F/@5$#?H(P"Linux 79F`QN/i9 ibm.tests.test1 r

n.9klg"P~9k Java P$H3<I&U!$k (test1.class) O

sqllib/function/ibm/tests K]I7F/@5$#

DB2 r/09k JVM O"Java U!$kr+D1kNK" CLASSPATH D-

QtrHQ7^9# DB2 O"XtG#l/Hj<*hS sqllib/java/db2java.zip

r CLASSPATH _jN0KIC7^9#

JVM , Java /i9&U!$kr!wG-kh&KD-r_j9kKO"

jdk11_path =.Qia<?<r_j7F/@5$#=&7J$lg"J,~M

,HQ5l^9#^?"java_heap_sz =.Qia<?<r_j7F""Wj1
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<7gsN?aKR<W&5$:r}d9,W,"j^9#=.Qia<?<

N\YKD$FO" I}Njz- r2H7F/@5$#

Java ��7����	���

Java k<As&/i9r979klgKO" DB2 K77$/i9rm<I5

;k?a" SQLJ.REFRESH_CLASSES() 9F<HasHb/T9k,W,"j

^9# Java k<As&/i9r977?eK CALL

SQLJ.REFRESH_CLASSES() 9F<HasHr/T7J$lg" DB2 OJ0

NP<8gsN/i9rHQ731^9# CALL SQLJ.REFRESH_CLASSES()

9F<HasHO" FENCED k<AsKN_,Q5l^9# DB2 O"

COMMIT ^?O ROLLBACK ,88kH"/i9rG7=(7^9#

m: G<?Y<9&^M<8c<rd_*hSFO07J$G" NOT

FENCED k<Asr979k3H,G-^9#

Java ��	�
�+�����������*�

DB2 O" AIX ^?O Windows NT Server eG9H"<I&Wm7<8c<

rBT9k]K" JDBC Gn.5l?9H"<I&Wm7<8c<rPC0K

GPC09k!=rs!7^9#GPC0rFSP9GbJ1J}!O" DB2

9H"<I&Wm7<8c<&Sk@<rHQ9k3HG9#BT}!N\Y

KD$FO"9H"<I&Wm7<8c<&Sk@<N*si$s&XkWr

2H7F/@5$#

3NaKO"J<N`\,^^lF$^9#

v GPC0N`w

v GPC0=XNq-~_

v GPC,<NFSP7

��*����

1. JDK NqAK>CF"GPC0&b<IG9H"<I&Wm7<8c<r

3sQ$k9k#

2. 5<P<r`w9k#

v =<9&3<I,5<P<K]I5lF$klgKO" CLASSPATH D

-Qtr Java =<9&3<I&G#l/Hj<KH_~`h&K_j9

k+"^?O 710Z<8NXJava /i9rV/ljYKjA5lF$k

h&K"XtG#l/Hj<K=<9&3<Ir]I7^9#

v db2set 3^sIrHQ7F"$s9?s9NGPC0rHQD=K7^

9#
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db2set DB2ROUTINE_DEBUG=ON

3. /i$"sHD-Qtr_j9k#

v =<9&3<I,/i$"sHK]I5lF$klgKO"9H"<I&

Wm7<8c<N=<9&3<Ir^`G#l/Hj<K

DB2_DBG_PATH D-Qtr_j9k#

4. GPC0&F<Vkrn.9k#

GPC,<rFSP9NK9H"<I&Wm7<8c<&Sk@<rHQ7

J$lgKO"!N3^sIGGPC0=rn.7^9#

db2 -tf sqllib/misc/db2debug.ddl

m: DB2 (s?<Wi$:H%(G#7gs &79F`GO"J,~N<

I0k<WO USERSPACE1 =9Z<9GO IBMDEFAULTGROUP G

"j"79F`KjA5l?9YFNN<IG=.5lF$^9#

DB2 (s?<Wi$:H%(G#7gs=.G9H"<I&Wm7<

8c<NGPC0NQU)<^s9r~19kKO"GPC0,/89

k 1 DN40Wm0i`&N<I,J1lPJi:"=NN<I@1

r^`N<I0k<WrjA7J1lPJj^;s#

5. /i$"sHeGGPC,<&G<bsr+O9k#

9H"<I&Wm7<8c<&/i$"sH+i"!N3^sIGGPC,

<&G<bsr+O7^9#

db2dbugd -qport=portno

33G"portno O$HQN TCP/IP ]<HVfG9#MrXj7J$lg

KO"GPC,<OJ,~]<HVfH7F 8000 rHQ7^9#

Windows 32 SCHN*Zl<F#s0&79F`GO" DB2 U)k@<

K"kGPC,<&G<bsN7g<H+CHr/jC/7F"J,~]<

HVfGGPC,<r+O9k3HbG-^9#

��*��������

GPC0=KO"GPC05lk9H"<I&Wm7<8c<"*hSGPC

05lk/i$"sH / 5<P<D-KD$FNps,^^l^9# DBA ^

?O"INSERT"UPDATE"DELETE C"N"kf<6<@1,"pC=

DB2DBG.ROUTINE_DEBUG NMr>\`n9k3H,G-^9#7+7"

DBA ,5iK)Bv`rIC7J$Bj"f<6<k@

DB2DBG.ROUTINE_DEBUG_USER rp7F"@lGbTrIC"97"^?

Oo|G-^9#7?,CF"3NaN3-GO""kf<6<,f<6<k

@rp7F=Kq-~`3Hr0sH7^9#
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9H"<I&Wm7<8c<&Sk@<rHQ7FGPC0rFSP9lgK

O"GPC,<&f<F#jF#<rHQ7FGPC0=Kq-~_"=lr

I}G-^9#=&GJ$lg"Xj5l?9H"<I&Wm7<8c<NG

PC0&5]<HrHQD=K9kKO" CLP +iJ<N3^sIr/T7

^9#

DB2 INSERT INTO db2dbg.routine_debug_user (AUTHID, TYPE,
ROUTINE_SCHEMA, SPECIFICNAME, DEBUG_ON, CLIENT_IPADDR)

VALUES ('authid', 'S', 'schema', 'proc_name', 'Y', 'IP_num')

33G"FQia<?<OJ<NH*jG9#

authid 9H"<I&Wm7<8c<NGPC0KHQ5lkf<6<>#D^

j"G<?Y<9K\39kNKHQ5lkf<6<>#

schema
9H"<I&Wm7<8c<N9-<^>#

proc_name
9H"<I&Wm7<8c<NG->#3lO"CREATE

PROCEDURE 3^sIGs!5l?G->+"G->,s!5lF$

J$lgKO"79F`,8.7?1LRKJj^9#

IP_num
9H"<I&Wm7<8c<NGPC0KHQ5lk/i$"sHN

IP "Il9#A0O nnn.nnn.nnn.nnn G9#

?H(P"f<6<, USER1 G"GPC09k/i$"sHN IP "Il9

, 123.234.111.222 N9H"<I&Wm7<8c< MySchema.myProc NGPC

0rHQD=K9kKO"J<N3^sIr?$W7^9#

DB2 INSERT INTO db2dbg.routine_debug_user (AUTHID, TYPE,
ROUTINE_SCHEMA, SPECIFICNAME, DEBUG_ON, CLIENT_IPADDR)

VALUES ('USER1', 'S', 'MySchema', 'myProc', 'Y', '123.234.111.222')

9H"<I&Wm7<8c<r|n9klg"3NGPC0psOGPC0=

+i+0*KOo|5l^;s#8_7F$J$9H"<I&Wm7<8c<

NGPC0ps,"CFb"4HQNG<?Y<9^?O$s9?s9K-F

Ar?(k3HO"j^;s#GPC0=H DB2 +?m0r1|=9klg

O"GPC0psrj0Go|9k,W,"j^9#

GPC0=rj0Gn.7?lgG"CFb"9H"<I&Wm7<8c<&

Sk@<Gn.7?lgG"CFb"=NGPC0=KO

DB2DBG.ROUTINE_DEBUG H$&>0,U1il"jAOJ<Nh&KJj

^9#
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= 32. DB2DBG.ROUTINE_DEBUG =jA

s> G<?&?$W 0- b@

AUTHID VARCHAR(128) NOT NULL,

DEFAULT USER

3N9H"<I&Wm7<8c<NGP

C0,BT5lk"Wj1<7gs

authid#3lOG<?Y<9XN\3Gs

!5l?f<6< ID G9#

TYPE CHAR(1) NOT NULL -zJM: ’S’ (Stored Procedure)

ROUTINE_SCHEMA VARCHAR(128) NOT NULL GPC05lk9H"<I&Wm7<8

c<N9-<^>#

SPECIFICNAME VARCHAR(18) NOT NULL GPC05lk9H"<I&Wm7<8

c<NG->#

DEBUG_ON CHAR(1) NOT NULL,

DEFAULT ’N’

-zJM:

v Y -

ROUTINE_SCHEMA.SPECIFICNAME

GXj5l?9H"<I&Wm7<8

c<NGPC0rHQD=K9k#

v N -

ROUTINE_SCHEMA.SPECIFICNAME

GXj5l?9H"<I&Wm7<8

c<NGPC0rHQTDK9k#3

l,J,~MG9#

CLIENT_IPADDR VARCHAR(15) NOT NULL GPC0rBT9k/i$"sHN IP "

Il9#A0O nnn.nnn.nnn.nnn#

CLIENT_PORT INTEGER NOT NULL,

DEFAULT 8000

GPC0L.N]<H#J,~MO

8000#

DEBUG_STARTN INTEGER NOT NULL HQ5l^;s#

DEBUG_STOPN INTEGER NOT NULL HQ5l^;s#

3N=Np\-<O"AUTHID"TYPE"ROUTINE_SCHEMA"SPECIFICNAME G9#

��*/������

e-Njgr5oKBTG-?lg"9H"<I&Wm7<8c<rFSP9

H"GPC0=KXj7? IP "Il9N/i$"sHGGPC,<r/07

^9#

GPC,<GO"=<9&3<IN9FCW9k<"QtN=("*hS=<

9&3<IXNVl</]$sHN_jrT(^9#GPC,<NHQN\Y

KD$FO"*si$s&XkWK"kGPC,<NqAr2H7F/@5

$#
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Java 	�
�+��������
�� UDF

Java 9H"<I&Wm7<8c<*hS UDF (3lir Java k<As H$

&) O" DB2 +?m0KP?9k,W,"j^9# DB2 fKP<5k&G

<?Y<9 P<8gs 7 GO" Java k<AsrP?*hS8+9k?aK

SQLJ k<As N3"EMr5]<H7^9# CREATE PROCEDURE *hS

CREATE FUNCTION 9F<HasHK"k PARAMETER STYLE JAVA r

HQ7F" SQLJ k<AsK`r9k3HrXjG-^9#

"k$O"DB2 GO DB2 V5 *hS V5.2 PARAMETER STYLE

DB2GENERAL 9H"<I&Wm7<8c<*hS UDF r5]<H7^9#

\YKD$FO"823Z<8NXU?C. DB2DARI *hS DB2GENERAL 9H

"<I&Wm7<8c<H UDFYr2H7F/@5$#

Java Xt^?O9H"<I&Wm7<8c<rP?9kKO"J<NjgK>

CF/@5$#

1. Java k<Asr Java a=CIGn.9k# Java =<9&3<Ir Java

/i9&U!$kK3sQ$k7^9# Java 9H"<I&Wm7<8c<

Nn.N\YKD$FO" 201Z<8NXh7O 9H"<I&Wm7<8c

<Yr2H7F/@5$# Java UDF Nn.N\YKD$FO" 447Z<

8NXJava f<6<jANXtNn.*hSHQYr2H7F/@5$#

2. Java k<Asr^`/i9&U!$kr jar U!$kK}89k# 1 D^

?O#tN/i9&U!$kr 1 DN JAR U!$kK}8G-^9#

JAR U!$krn.9kjgKD$FO" "Wj1<7gs=[Njz-

r2H7F/@5$#

3. DB2 $s9?s9K JAR U!$kr$s9H<k9k#3^sIT+i

CALL SQLJ.INSTALL_JAR 9F<HasHrHQ9k}!KD$FO"

717Z<8NXJAR U!$kN$s9H<k"V9"*hS|nYr2H7

F/@5$#^?""Wj1<7gsG""k$O CLP +i

sqlj.install_jar Wm7<8c<rFSP93HbG-^9#

4. Java k<AsK:v9k CREATE PROCEDURE ^?O CREATE

FUNCTION SQL 9F<HasHr/T9k#

v CREATE PROCEDURE 9F<HasHNHQKD$FNb@*hSc

O" 209Z<8NX9H"<I&Wm7<8c<NP?Yr2H7F/@

5$#

v CREATE FUNCTION 9F<HasHNHQKD$FNb@*hScO"

SQL rbq r2H7F/@5$#

JAR U!$kr$s9H<k9k]KO" DB2 O JAR U!$k+i Java

/i9&U!$krjP7"79F`&+?m0K=l>lN/i9rP?7
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^9# DB2 O"JAR U!$krXtG#l/Hj<N jar/schema 5VG#

l/Hj<K3T<7^9# DB2 O"JAR U!$kN77$3T<K jar-id

8aGXj5l?>0rU1^9# DB2 $s9?s9K9GK$s9H<k

5lF$k JAR U!$kO>\Q97J$G/@5$#eojK" CALL

SQLJ.REMOVE_JAR *hS CALL SQLJ.REPLACE_JAR 3^sIrHQ9k

H"$s9H<k5l? JAR U!$kr|n^?OV9G-^9#

JAR .1-��-�	�������
����

DB2 $s9?s9K JAR U!$kr$s9H<k7?j"V97?j9kK

O"3^sITWm;C5<GJ<N3^sI=8rHQG-^9#

XX
(1) (2)

CALL SQLJ.INSTALL_JAR ( ’ jar-url ’ , ’ jar-id ’ )
SQLJ.REPLACE_JAR

XZ

m:

1 $s9H<k^?OV95lk JAR U!$kr^` URL rXj7^

9# 5]<H5lk URL NOO"’file:’ @1G9#

2 G<?Y<9N JAR 1LRr jar-url GXj7?U!$kKX"U1k

h&KXj7^9#

m: OS/2 *hS Windows 32 SCHN*Zl<F#s0&79F`GO"

DB2 O DB2INSTPROF $s9?s9G-NP?_jKhCFXj5l?

Q9K JAR U!$kr]I7^9# JAR U!$kr$s9?s9KG-

JbNK9kKO"=N$s9?s9N DB2INSTPROF KG-JMrXj

9k,W,"j^9#

?H(P" file:/home/db2inst/classes/ G#l/Hj<K"k Proc.jar U

!$kr DB2 $s9?s9K$s9H<k9kKO"3^sITWm;C5

<+i!N3^sIrP7^9#

CALL SQLJ.INSTALL_JAR('file:/home/db2inst/classes/Proc.jar' , 'myproc_jar')

SQL 3^sI,#e Procedure.jar U!$krHQ9k]KO" myproc_jar

H$&>0G2H7^9# JAR U!$krG<?Y<9+io|9kKO"

J<N=8N CALL REMOVE_JAR 3^sIrHQ7^9#

XX
(1)

CALL SQLJ.REMOVE_JAR ( ’ jar-id ’ ) XZ
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m:

1 G<?Y<9+io|5lk JAR U!$kN JAR 1LRrXj7^

9#

G<?Y<9+i JAR U!$k myProc_jar r|n9kKO"3^sITW

m;C5<K!N3^sIr~O7^9#

CALL SQLJ.REMOVE_JAR('myProc_jar')

Java ������

Java k<Asrn.9kKO"public /i9K"k"P~9k

public static a=CIr3<G#s09k,W,"j^9#^?"

throws SQLException 8arHQ7F Java k<Asrk@7J1lPJj^

;s#a=CIN70KAc<*hSDjNa=CIk@r"a=CI\N+

iNPOKP~9kh&K3<G#s07F/@5$#

Java �����!	��: FSP7&NWm0i`KMra5J$a=CI

rn.9kKO"a=CI, void ra9h&Kk@7"a=CI\NKO9

,WN"kQia<?<r70KAc<K^a^9#1cJ UDPATE rBT

7"/i$"sH&"Wj1<7gsKMra5J$9H"<I&Wm7<8

c<r"J<Nh&Kn.G-^9#

public class JavaExamples {
public static void updateJob(String oldJob, String newJob)

throws SQLException {
Connection conn=DriverManager.getConnection("jdbc:ibm.db2.sample");
PreparedStatement stmt = conn.prepareStatement("UPDATE employee

SET job = ? WHERE job = ?");
stmt.setString(1, newJob);
stmt.setString(2, oldJob);
stmt.executeUpdate();
conn.close();
return;
}

}

Java ���������: =l>lN SQL G<?&?$WKP~9k Java

aj?$WG"1lMra9 Java a=CIrk@7^9 (684Z<8NXJava

G5]<H5lF$k SQL G<?&?$WYr2H)# SQL INTEGER Mra

99+i< UDF rJ<Nh&Kn.7^9#

public class JavaExamples {
public static int getDivision(String division) throws SQLException {

if (division.equals("Corporate")) return 1;
else if (division.equals("Eastern")) return 2;
else if (division.equals("Midwest")) return 3;
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else if (division.equals("Western")) return 4;
else return 5;

}
}

Java ����������: 9H"<I&Wm7<8c<H7F+?m05

l? Java a=CIO" 1 D^?O#tNMra7^9#^?"#tNkL;

CHra9 Java 9H"<I&Wm7<8c<rn.9k3HbG-^9#

244Z<8NX9H"<I&Wm7<8c<+iNkL;CHNajYr2H7

F/@5$#"i+8ahail?tNMra9a=CIr3<G#s09k

KO"aj?$W void rk@7"a=CIN70KAc<KPON?$Wr

[sH7F^a^9#Xj5l?7-$Mhjc$}~r@F$k>HwN&

A"/pNb$g+i 2 MN>0"P3/t"*hS}~ra99H"<I&

Wm7<8c<rn.9kKO"J<Nh&K7^9#

public Class JavaExamples {
public static void lowSenioritySalary

(String[] name1, int[] years1, BigDecimal[] salary1,
String[] name2, int[] years2, BigDecimal[] salary2,
Integer threshhold) throws SQLException {
#sql iterator ByNames (String name, int years, BigDecimal salary);
ByNames result;
#sql result = {"SELECT name, years, salary

FROM staff
WHERE salary < :threshhold
ORDER BY years DESC"};

if (result.next()) {
name1[0] = result.name();
years1[0] = result.years();
salary1[0] = result.salary();

}
else {

name1[0] = "****";
return;

}
if (result.next()) {

name2[0] = result.name();
years2[0] = result.years();
salary2[0] = result.salary();

}
else {

name2[0] = "****";
return;

}
}

}
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JDBC 1.22 � LOB 
����.�3�������������

JDK 1.2 N JDBC 2.0 EMO" LOB *hS0iU#C/&?$WN5]<H

rjA7^9# DB2 JDBC 2.0 Ii$P<&5]<HN\YKD$FO" 694

Z<8NXJDBC 2.0Yr2H7F/@5$

m: 9H"<I&Wm7<8c<d UDF N LOB *hSAz?$WQN DB2

JDBC 2.0 Ii$P<&5]<HOHQG-^;s#9H"<I&Wm7<

8c<d UDF N LOB ^?OAz?$WrHQ9kKO" JDBC 1.22

LOB 5]<HrHQ9k,W,"j^9# DB2 JDBC 2.0 Ii$P<G

DB2 JDBC 1.22 LOB 5]<HrHQ9k}!KD$F\7/O" 696Z

<8NXJDBC 2.0 _9-Yr2H7F/@5$#

7+7"JDBC 1.22 EMGO"i<8&*V8'/H (LOB) ^?O0iU#

C/&?$WKD$F@(*Kb@7F$^;s# JDBC 1.22 Ii$P<r

HQ9klg" DB2 OJ<N5]<Hr LOB *hS0iU#C/&?$W

Ks!7^9#

4HQN"Wj1<7gsG LOB ^?O0iU#C/&?$WrHQ9kl

gKO" LOB rP~9k LONGVAR ?$WH+J7^9# LOB ?$WO

SQL fKGg9,k@5lF$kNG"k@5l?B&hj9$[s^?O9

Hjs0ra5J$3HrN'7F/@5$#3NM8v`O"SQL 9Hjs

0&?$WKb1MKvFO^j^9#

GRAPHIC *hS DBCLOB G<?&?$WO"P~9k CHAR ?$WH7

F7$^9#

5<P<&3<I&Z<8+i Unicode KG<?rQ99k?a" DB2 O^

:5<P<&3<I&Z<8+i/i$"sH&3<I&Z<8KG<?rQ

97^9#=Ne"/i$"sHO"/i$"sH&3<I&Z<8+i

Unicode KG<?rQ97^9#J<N JDBC API O"Unicode +i^?O

Unicode XHG<?rQ97^9#

getString
5<P<&3<I&Z<8+i Unicode KQ97^9#

setString
Unicode +i5<P<&3<I&Z<8KQ97^9#

getUnicodeStream
5<P<&3<I&Z<8+i Unicode KQ97^9#

setUnicodeStream
Unicode +i5<P<&3<I&Z<8KQ97^9#
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J<N JDBC API KO"/i$"sH&3<I&Z<8H5<P<&3<I&

Z<8VNQ9,X87^9#

setAsciiStream
/i$"sH&3<I&Z<8+i5<P<&3<I&Z<8KQ97

^9#

getAsciiStream
5<P<&3<I&Z<8+i/i$"sH&3<I&Z<8KQ97

^9#

JDBC 
�� SQLJ �����


SQLJ @lO"Wm0i`,n.5lk~@G'15lkE* SQL `nr>

\5]<H7^9#BT~^GKCjN SQL 9F<HasHN9YF^?O

ltr=LG-J$lgKO"3lO0*`nG9# SQLJ +i0* SQL `

nrBT9kKO"JDBC rHQ7^9# ConnectionContext *V8'/HK

O JDBC Connection *V8'/H,^^l^9#3lrHQ7F"0* SQL

9F<HasHK,WJ JDBC Statement *V8'/Hrn.G-^9#

9YFN SQLJ ConnectionContext /i9KO"z-tH7F JDBC

Connection rhk3s9Hi/?<,^^l^9#3N3s9Hi/?<rH

Q7F SQLJ ConnectionContext $s9?s9rn.7"=Np\G<?Y<9

\3r JDBC Connection N$s9?s9H&Q7^9#

SQLJ ConnectionContext $s9?s9KO9YF" JDBC Connection $s9

?s9ra9 getConnection() a=CI,"j^9#a5lk JDBC

Connection O"p\G<?Y<9\3r SQLJ ConnectionContext H&Q7^

9#3lrHQ9kH" JDBC API Gb@5lF$kh&J0* SQL `nr

BTG-^9#

,*�����

0RNj_?Q-a=CIGO" SQLJ GHQ5lk\3Nj]=H JDBC

GHQ5lk\3Nj]=HNVNQ9rs!7^9#IAiNj]=b18

G<?Y<9&;C7gs"D^j"p\G<?Y<9\3rHQ7^9#7

?,CF"a=CINFSP7,l}N*V8'/HN;C7gsuVKFA

rZ\9lg">}N*V8'/HKbFAr?(k3HKJj^9#J<J

i"B]KFAru1F$kNO&Q5lF$kp\;C7gs@+iG9#

JDBC O"77/n.5l?\3N;C7gsuVNJ,~MrjA7^9#

?$F$Nlg"SQLJ O3NJ,~MrHQ7^9#7+7"77/n.5
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l? JDBC Connection KJ,~MG+03_CH&b<I,"klg" SQLJ

ConnectionContext Nn.~K+03_CH&b<Ir@(*KXj9k,W,

"j^9#

Java �����0�	��

ConnectionContext $s9?s9N close() a=CIrFSP9H"X"9k

JDBC Connection $s9?s9Hp\G<?Y<9\3,/m<:5lk3H

KJj^9# ConnectionContext O">N ConnectionContext ^?O JDBC

Connection ("k$O=N>}) Hp\G<?Y<9\3r&Q7F$k3H,

"k?a" ConnectionContext r/m<:9kH-Kp\G<?Y<9\3b

/m<:5lF7^&NO>^7/"j^;s#Wm0i^<O"p\G<?

Y<9\3rB]K/m<:7J/Fb"ConnectionContext (?H(P"9F

<HasH&OsIk) KhCF]i5lkj=<9rr|7?$HW&+b

7l^;s#3N?aK"ConnectionContext /i9O"p\G<?Y<9\3

r/m<:9k+I&+r(9V<kz-trhk close() a=CIb5]<

H7^9#G<?Y<9\3r/m<:9klgKOjt CLOSE_CONNECTION

r"\3r]}9kKO KEEP_CONNECTION rHQ7^9# close() KOz-

trhiJ$QA7?a=CIb"j"3lO close(CLOSE_CONNECTION) r9

Pd/FSP7^9#

ConnectionContext $s9?s9,TWpsH7F}85lk0K@(*K/m

<:7F$J$lgKO" ConnectionContext N*;h}a=CIKhCF

close(KEEP_CONNECTION) ,FSP5l^9#3lKhj"\3rHQ7F$k

+b7lJ$>N JDBC *hS SQLJ *V8'/HNp\G<?Y<9\3

r]i7DD"LoNTWps}8Wm;9GO\3X"j=<9rFxQG

-kh&KJj^9#>N JDBC d SQLJ *V8'/H,\3rHQ7F$

J$lg"TWps}8Wm;9KhCF3NG<?Y<9\3O/m<:5

l"FxQ5lk3HKmU7F/@5$#

SQLJ ConnectionContext *V8'/HH JDBC Connection *V8'/HOI

Aib" close() a=CIK~z7^9# SQLJ Wm0i`rn.9k]K

O" ConnectionContext *V8'/H@1G close() a=CIrFSP;P=

,G9#3lO"ConnectionContext r/m<:9k3HG"=lKX"9k

JDBC Connection b/m<:9k?aG9#7+7" ConnectionContext N

getConnection() a=CIKhCFa5lk JDBC Connection r/m<:9k

@1GOT=,G9#3lO"JDBC Connection N close() a=CI,"=3

K^^lF$k ConnectionContext r/m<:7J$?aG9#7?,CF"

ConnectionContext KhCF]i5lkj=<9O"TWpsN}8,BT5l

k^Gr|5l^;s#
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close() NQA7?a=CI, ConnectionContext $s9?s9GFSP5l

F$klg" ConnectionContext N isClosed() a=CIO true ra7^

9# isClosed() , true ra9lg" close() rFSP7Fb/m<:5l

^;s#^?"=N>Na=CINFSP7O$jAG9#
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�22� Perl ���������

Perl GNWm0i_s0KX9kM8v` 725
Perl N)Bv` . . . . . . . . . . 725
Perl rHC?G<?Y<9XN\3 . . . . 726
Perl GNhjP7kL . . . . . . . . 726

Perl NQia<?<&^<+< . . . . . 727
Perl N SQLSTATE *hS SQLCODE Qt 727
Perl DB2 "Wj1<7gsNc . . . . . 728

Perl �����������������

Perl O"t?/N*Zl<F#s0&79F`G+3KHQG-k]Tei<

JWm0i`@lG9# Perl G<?Y<9&$s?<U'<9 (DBI) b8e

<k (http://www.perl.com +ixQD=) G DBD::DB2 Ii$P<

(http://www.ibm.com/software/data/db2/perl +ixQD=) rHQ9kH" Perl

rHC? DB2 rn.9k3H,G-^9#

Perl O$s?<Wj?<@lG"j" Perl DBI b8e<kO0* SQL rH

Q9k?a" DB2 "Wj1<7gsNWmH?$Wr9Pd/n.*hS$

59keG" Perl O}[*J@lG9# Perl DBI b8e<kO" CLI *h

S JDBC HgQh/w?$s?<U'<9rHQ9k?a" Perl WmH?$

WrJ1K CLI *hS JDBC K\"9k3H,G-^9#

gt,NG<?Y<9&Ys@<O" Perl DBI b8e<kNG<?Y<9&

Ii$P<rs!7F$^9#3lO"5^6^JG<?Y<9&5<P<+

iG<?K"/;99k"Wj1<7gsrn.9k?aK" Perl rHQG

-k3HbU#7^9#?H(P"DBD::Oracle G<?Y<9&Ii$P<r

HQ7F Oracle G<?Y<9K\39k Perl DB2 "Wj1<7gsrn.

7" Oracle G<?Y<9+iG<?rhjP7" DBD::DB2 G<?Y<9&

Ii$P<rHQ7F DB2 G<?Y<9KG<?r^~9k3H,G-^

9#

Perl ����

Perl DBI b8e<k,5]<H9kNO"0* SQL @1G9##ts9F<

HasHrBT9k,W,"klgKO"9F<HasHr`w9k prepare

FSP7r/T7F" Perl DB2 "Wj1<7gsNQU)<^s9r~19

k3H,G-^9#

o</9F<7gsK$s9H<k9k DBD::DB2 Ii$P<&P<8gsN

)BKX9kG7psKD$FO" DBD::DB2 QC1<8K"k CAVEATS

U!$kr2H7F/@5$#
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Perl , DBI b8e<krm<IG-kh&K9kKO" DB2 "Wj1<7

gsK!NTr^ak,W,"j^9#

use DBI;

DBI b8e<kO"DBI->connect 9F<HasHrHQ7FG<?Y<9&

OsIk rn.9kH" DBD::DB2 Ii$P<r+0*Km<I7^9#J

<N=8rHQ7^9#

my $dbhandle = DBI->connect(‘dbi:DB2:dbalias’, $userID, $password);

33G"FQia<?<OJ<NH*jG9#

$dbhandle
connect 9F<HasH,a9G<?Y<9&OsIk#

dbalias
DB2 G<?Y<9&G#l/Hj<K+?m05lF$k DB2 L>

$userID
G<?Y<9XN\3GHQ9kf<6< ID

$password
G<?Y<9XN\3GHQ9kf<6< ID NQ9o<I

Perl ��� ����

Perl DBI b8e<kO0* SQL 7+5]<H7F$J$?a" Perl DB2 "

Wj1<7gsGO[9HQtOHQ7J$G/@5$# SQL Hq+ikL

ra9KO"J<N9FCWrBT7^9#

9FCW 1. XPerl rHC?G<?Y<9XN\3YGb@5lF$kh&K

7F"G<?Y<9&OsIkrn.7^9#

9FCW 2. n.7?G<?Y<9&OsIk+i9F<HasH&OsIk

rn.7^9#?H(P"9Hjs0z-tH7F SQL 9F<

HasHHloK prepare rFSP7"G<?Y<9&OsIk

+i9F<HasH&OsIk $sth ra93H,G-^9#J<

K(9 Perl 9F<HasHO"=NcG9#

my $sth = $dbhandle->prepare(
'SELECT firstnme, lastname

FROM employee '
);

9FCW 3. 9F<HasH&OsIkG execute rFSP7F" SQL 9F

<HasHrBT7^9# execute ,5oKFSP5lkH"
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kL;CH,9F<HasH&OsIkKX"U1il^9#?

H(P"J<N Perl 9F<HasHrHQ9kH"0NcG`w

7?9F<HasHrBTG-^9#

#Note: $rc represents the return code for the execute call
my $rc = $sth->execute();

9FCW 4. fetchrow() XNFSP7rHQ7F"9F<HasH&OsIk

KX"U1il?kL;CH+iTrhjP7^9# Perl DBI

O"s4HKMr 1 DXj7?[sH7FTra7^9#?H(

P"J<N Perl 9F<HasHrHQ9kH"0NcK"k9F

<HasH&OsIk+i9YFNTra93H,G-^9#

while (($firstnme, $lastname) = $sth->fetchrow()) {
print "$firstnme $lastname¥n";

}

Perl �2�"������3�

Xj7?U#<kI4HKL9N~OMrHQ7F"`w7?9F<HasH

rBTG-kh&K9k?a" Perl DBI b8e<kOQia<?<&^<+

<rHCF9F<HasHr`w7"BT7^9# SQL 9F<HasHKQ

ia<?<&^<+<r~lkKO"?dd (?) 8zrHQ7^9#

J<N Perl 3<IO" SELECT 9F<HasHN WHERE aNQia<?

<&^<+<ru1~lk9F<HasH&OsIkrn.7^9#=Ne"

3N3<IO"~OM 25000 *hS 35000 rHQ7F 2 Y9F<HasHr

BT7"Qia<?<&^<+<rV97^9#

my $sth = $dbhandle->prepare(
'SELECT firstnme, lastname

FROM employee
WHERE salary > ?'

);
my $rc = $sth->execute(25000);

...

my $rc = $sth->execute(35000);

Perl � SQLSTATE 
�� SQLCODE ��

Perl DBI NG<?Y<9&OsIk^?O9F<HasH&OsIkKX"U

1il? SQLSTATE ra9KO" state a=CIrFSP7^9#?H(

P"G<?Y<9&OsIk $dbhandle KX"U1il? SQLSTATE ra9

KO"!N Perl 9F<HasHr"Wj1<7gsKH_~_^9#

my $sqlstate = $dbhandle->state;

h22O Perl GNWm0i_s0 727



Perl DBI NG<?Y<9&OsIk^?O9F<HasH&OsIkKX"U

1il? SQLCODE ra9KO" err a=CIrFSP7^9# Perl DBI

NG<?Y<9&OsIk^?O9F<HasH&OsIkKX"U1il?

SQLCODE NaC;<8ra9KO" errstr a=CIrFSP7^9#?H

(P"G<?Y<9&OsIk $dbhandle KX"U1il? SQLCODE ra

9KO"!N Perl 9F<HasHr"Wj1<7gsKH_~_^9#

my $sqlcode = $dbhandle->err;

Perl DB2 
��������

#!/usr/bin/perl
use DBI;
my $database='dbi:DB2:sample';
my $user='';
my $password='';
my $dbh = DBI->connect($database, $user, $password)

or die "Can't connect to $database: $DBI::errstr";
my $sth = $dbh->prepare(

q{ SELECT firstnme, lastname
FROM employee }

)
or die "Can't prepare statement: $DBI::errstr";

my $rc = $sth->execute
or die "Can't execute statement: $DBI::errstr";

print "Query will return $sth->{NUM_OF_FIELDS} fields.¥n¥n";
print "$sth->{NAME}->[0]: $sth->{NAME}->[1]¥n";
while (($firstnme, $lastname) = $sth->fetchrow()) {

print "$firstnme: $lastname¥n";
}
# check for problems which may have terminated the fetch early
warn $DBI::errstr if $DBI::err;
$sth->finish;
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COBOL GNWm0i_s0KX9kM8v

` . . . . . . . . . . . . . . . 729
COBOL GN@l)B . . . . . . . . 729
COBOL N~O*hSPOU!$k . . . . 729
COBOL N$s/k<I&U!$k . . . . 730
COBOL GN SQL 9F<HasHNH_~

_ . . . . . . . . . . . . . . . 733
COBOL N[9HQt . . . . . . . . 736

COBOL GN[9HQtN?> . . . . 736
[9HQtNk@ . . . . . . . . . 736
COBOL N81Qt . . . . . . . . 740
COBOL K*1k LOB k@ . . . . . 740
COBOL K*1k LOB m1<?<k@ 742
COBOL K*1kU!$k2Hk@ . . . 742

COBOL GN[9H=$5]<H . . . 743
COBOL N$sG#1<?<= . . . . 745
COBOL 0k<W&G<?`\GN

REDEFINES NHQ . . . . . . . . 746
BINARY/COMP-4 COBOL G<?&?$

WNHQ . . . . . . . . . . . . 747
COBOL G5]<H5lk SQL G<?&?

$W . . . . . . . . . . . . . . 747
COBOL GN FOR BIT DATA . . . . 750

COBOL GN SQLSTATE *hS SQLCODE
Qt . . . . . . . . . . . . . . 751
COBOL GN|\l^?Ofql (KNz)
EUC"*hS UCS-2 KX9kM8v` . . 751
*V8'/HX~ COBOL . . . . . . . 752

COBOL �����������������

CjN[9H@lKhkWm0i_s0NM8v`KD$F"J_NZ<8G

b@7^9# @l)B"[9H@lLN$s/k<I&U!$k"H_~_

SQL 9F<HasH"[9HQt"*hS5]<H5lk[9HQtNG<

?&?$WKD$FNps,^^lF$^9#

COBOL �����

API ]$s?<N95O"9YF 4 P$HG9# API FSP7GMQia<

?<H7FHQ9k0tNQtO9YF" USAGE COMP-5 8aGk@7J1

lPJj^;s#

COBOL ���
����.1-�

J,~KO"~OU!$kNH%RO .sqb G9," TARGET Wj3sQ$

k&*W7gs (TARGET ANSI_COBOL"TARGET IBMCOB"TARGET

MFCOB"^?O TARGET MFCOB16) rHQ7?lgO"~OU!$kK$

UNH%RrU1k3H,G-^9#

J,~KO"POU!$kNH%RO .cbl G9," OUTPUT Wj3sQ$

k&*W7gsrHQ9lP"PO$5eN=<9&U!$kK77$>0d

Q9rXjG-^9#
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COBOL �-����+�.1-�

COBOL N[9H@lG-N$s/k<I&U!$kKO"U!$kH%R

.cbl ,U$F$^9# IBM COBOL 3sQ$i<NV79F`/390 [9H&

G<?&?$W&5]<HW!=rHQ9klg"4HQN"Wj1<7gs

N DB2 $s/k<I&U!$kOJ<NG#l/Hj<K"j^9#

$HOME/sqllib/include/cobol_i

DB2 5sWk&Wm0i`r"s!5l?9/jWH&U!$krHQ7F=

[9klg"9/jWH&U!$kGXj5lF$k$s/k<I&U!$k

NQ9r" cobol_i G#l/Hj< (cobol_a G#l/Hj<GOJ$) KQ

99k,W,"j^9#

IBM COBOL 3sQ$i<N ″79F`/390 [9H&G<?&?$W&5]<

H″ !=rHQ7J$lg"^?O3N3sQ$i<NJ0NP<8gsrH

Q9klg"4HQN"Wj1<7gsN DB2 $s/k<I&U!$kOJ

<NG#l/Hj<K"j^9#

$HOME/sqllib/include/cobol_a

"Wj1<7gsGHQ9k?aN3liN$s/k<I&U!$kKD$F

J<Gb@7^9#

SQL (sql.cbl) 3NU!$kKO"P$s@<"Wj3sQ$i<"*hS(

i<&aC;<8!w API QN@lG-WmH?$W,^^

lF$^9#^?"79F`jtbjA5lF$^9#

SQLAPREP (sqlaprep.cbl)
3NU!$kKO"H+NWj3sQ$i<Nn.K,WJj

A,~CF$^9#

SQLCA (sqlca.cbl)
3NU!$kO SQL "mh (SQLCA) =$rjA7^9#

SQLCA KO"G<?Y<9&^M<8c<, SQL 9F<H

asH*hS API FSP7NBTKX9k(i<psr"W

j1<7gsKs!9k?aKHQ9kQt,^^lF$^

9#

SQLCA_92 (sqlca_92.cbl)
3NU!$kKO"SQL "mh (SQLCA) =$N FIPS SQL92

Entry Level `rG,~CF$^9#3NU!$kO"FIPS

SQL92 Entry Level standard K`r9k DB2 "Wj1<7g

srn.9kH-KO" sqlca.cbl NeojKH_~`,W

,"j^9# sqlca_92.cbl U!$kO" LANGLEVEL Wj
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3sQ$i<&*W7gsr SQL92E K_j9kH" DB2 W

j3sQ$i<,+0*KH_~_^9#

SQLCODES (sqlcodes.cbl)
3NU!$kO"SQLCA =$N SQLCODE U#<kIGHQ

9kjtrjA7^9#

SQLDA (sqlda.cbl)
3NU!$kO SQL -RRh (SQLDA) =$rjA7^9#

SQLDA O"Wj1<7gsHG<?Y<9&^M<8c<H

NVGG<?rdjHj9k?aKHQ5l^9#

SQLEAU (sqleau.cbl)
3NU!$kKO"DB2 !)]nF: API K,WJjt*h

S=$NjA,^^lF$^9#3liN API rHQ9kl

gO"Wm0i`K3NU!$krH_~`,W,"j^9#

3NU!$kKO^?"F:ZWl3<IbNU#<kINj

t*hS-<o<IMNjAb^^lF$^9#3liNjA

O"0t^?OhzhNF:ZWjPWm0i`GHQG-^

9#

SQLENV (sqlenv.cbl)
3NU!$kO"G<?Y<9D- API KP9k@lG-N

FSP7"*hS=liN$s?<U'<9N=$"jt"a

j3<IrjA7^9#

SQLETSD (sqletsd.cbl)
3NU!$kO"=9Z<9-RR=$ SQLETSDESC rjA

7^9#3lOG<?Y<9n. API G"k sqlgcrea KO5

l^9#

SQLE819A (sqle819a.cbl)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nl

g"3N7<1s9O"[9H CCSID 500 (EBCDIC FqP

~) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE819B (sqle819b.cbl)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nl

g"3N7<1s9O"[9H CCSID 037 (EBCDIC FqQ

l) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#
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SQLE850A (sqle850a.cbl)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nl

g"3N7<1s9O"[9H CCSID 500 (EBCDIC FqP

~) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE850B (sqle850b.cbl)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nl

g"3N7<1s9O"[9H CCSID 037 (EBCDIC FqQ

l) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE932A (sqle932a.cbl)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nl

g"3N7<1s9O"[9H CCSID 5035 (EBCDIC |\l)

2 JHgK>CF" FOR BIT DATA GOJ$8z9Hjs0

r,`7^9#3NU!$kO CREATE DATABASE API ,

HQ7^9#

SQLE932B (sqle932b.cbl)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nl

g"3N7<1s9O"[9H CCSID 5026 (EBCDIC |\l)

2 JHgK>CF" FOR BIT DATA GOJ$8z9Hjs0

r,`7^9#3NU!$kO CREATE DATABASE API ,

HQ7^9#

SQL1252A (sql1252a.cbl)
G<?Y<9N3<I&Z<8, 1252 (Windows iFs 1)

Nlg"3N7<1s9O"[9H CCSID 500 (EBCDIC F

qP~) 2 JHgK>CF"FOR BIT DATA GOJ$8z9

Hjs0r,`7^9#3NU!$kO CREATE DATABASE

API ,HQ7^9#

SQL1252B (sql1252b.cbl)
G<?Y<9N3<I&Z<8, 1252 (Windows iFs 1)

Nlg"3N7<1s9O"[9H CCSID 037 (EBCDIC F

qQl) 2 JHgK>CF"FOR BIT DATA GOJ$8z9

Hjs0r,`7^9#3NU!$kO CREATE DATABASE

API ,HQ7^9#
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SQLMON (sqlmon.cbl)
3NU!$kO"G<?Y<9&79F`&bK?< API K

P9k@lG-NFSP7"*hS=liN$s?<U'<9

N=$"jt"aj3<IrjA7^9#

SQLMONCT (sqlmonct.cbl)
3NU!$kKO"G<?Y<9&79F`&bK?< API

rFSP9NK,WJjtjAHm<+k&G<?=$jA,

^^lF$^9#

SQLSTATE (sqlstate.cbl)
3NU!$kO"SQLCA =$N SQLSTATE U#<kIGH

Q9kjtrjA7^9#

SQLUTBCQ (sqlutbcq.cbl)
3NU!$kO"=9Z<9&3sFJ<HqG<?=$

SQLB-TBSCONTQRY-DATA rjA7^9#3lO"=9Z<

9&3sFJ<Hq API G"k sqlgstsc"sqlgftcq"*hS

sqlgtcq GHQ5l^9#

SQLUTBSQ (sqlutbsq.cbl)
3NU!$kO"=9Z<9HqG<?=$

SQLB-TBSQRY-DATA rjA7^9#3lO"=9Z<9H

q API G"k sqlgstsq"sqlgftsq"*hS sqlgtsq GHQ5l^

9#

SQLUTIL (sqlutil.cbl)
3NU!$kO"f<F#jF#< API KP9k@lG-N

FSP7"*hS=liN$s?<U'<9K,WJ=$"j

t"3<IrjA7^9#

COBOL �� SQL 	!��"�������

H_~_ SQL 9F<HasHO!N 3 DNWG+iJj^9#

WG 57$ COBOL =8

lHN-<o<I EXEC SQL

9F<HasH&9Hjs0 $UN-zJ SQL 9F<HasH

9F<HasH*;-f END-EXEC.

J<O=NcG9#

EXEC SQL SELECT col INTO :hostvar FROM table END-EXEC.
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H_~_ SQL 9F<HasHKO"J<N,',,Q5l^9#

v BTD=J SQL 9F<HasHO"PROCEDURE DIVISION KJ1lP

Jj^;s# SQL 9F<HasHN0KO"COBOL 9F<HasHH7

FJn>rU1k3H,G-^9#

v SQL 9F<HasHO"Nh A (s 8 A 11) ^?ONh B (s 12 A

72) NIAi+ib+O9k3H,G-^9#

v F SQL 9F<HasHO"EXEC SQL G+O7F END-EXEC G*;7^

9#F SQL 9F<HasHO"$5Q_=<9&U!$kbNmaH7

F" SQL Wj3sQ$i<K^^l^9#

v SQL 9F<HasH*;-frHQ7J1lPJiJ$#HQ7J$lg"

Wj3sQ$i<O"Wj1<7gsbN!N*;-f^Gh}rQ37^

9#3lKhj"TNjN(i<,/3k2l,"j^9#

v SQL maO"H_~_ SQL 9F<HasHNltHJCF$kTG"lO

I3GbHQ9k3H,G-k#3NmaO"0*KBT9k9F<Has

HGOHQG-^;s# SQL maNA0O"@Vk&@C7e (--) Ne

K 0 DJeN8z9Hjs0,3-"TvG*;7^9# SQL mar

SQL 9F<HasHNeKV+J$h&K7F/@5$#3lrT&H"m

a, COBOL @lNltNh&K+(k?a"3sQ$k&(i<N6xH

Jk+iG9#

v COBOL NmaO"H_~_ SQL 9F<HasHbN[HsI NljGH

QG-^9#c0OJ<NH*jG9#

– maO EXEC H SQL HNVGOHQG-J$#

– maO0*KBT5lk9F<HasHGOHQG-J$#

v SQL 9F<HasHO"COBOL @lH18TQ3,'K>$^9#?@

7"EXEC SQL -<o<Ir 2 TK,d7J$G/@5$#

v SQL 9F<HasHr^s@U!$kNH_~_K COBOL COPY 9F<

HasHOHQG-^;s# SQL 9F<HasHOb8e<k,3sQ$

k5lk0KWj3sQ$k5l^9#Wj3sQ$i<O"COBOL

COPY 9F<HasHr5k7^9#eojK SQL INCLUDE 9F<Ha

sHrHQ7F"3liNU!$krH_~sG/@5$#

INCLUDE U!$kr!w9k]"DB2 COBOL Wj3sQ$i<O^:G

iK+lsH&G#l/Hj<r!w7"!$G DB2INCLUDE D-QtK

Xj5l?G#l/Hj<r!w7^9#!NcrM(F_F/@5$#

– EXEC SQL INCLUDE payroll END-EXEC.
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INCLUDE 9F<HasHKXj5l?U!$k,1zQd (’) GO^l

F$J$lg"e-NH*j"Wj3sQ$i<OGi payroll.sqb r

!w7"!K payroll.cpy"!K payroll.cbl"GeK=l,mC/9k

FG#l/Hj<r!w7^9#

– EXEC SQL INCLUDE 'pay/payroll.cbl' END-EXEC.

U!$k>,1zQd (’) GO^lF$klg"9GKb@7?H*j"

>0KH%ROIC5l^;s#

1zQd (’) bNU!$k>K04Q9,^^lF$J$lg"

DB2INCLUDE NfHKhCF=NU!$kN!w,Tol"?i+NQ

9, INCLUDE U!$k>KXj5l^9#?H(P"DB2 (AIX G) G

O" DB2INCLUDE O ‘/disk2:myfiles/cobol’ K_j5l"Wj3sQ

$i<O ‘./pay/payroll.cbl’" ‘/disk2/pay/payroll.cbl’"

‘./myfiles/cobol/pay/payroll.cbl’ NgK5w7^9#Wj3sQ$i

<&aC;<8KO"B]KU!$k,+D+C?Q9,=(5l^9#

OS/2 *hS Windows WiCHU)<`GO"eNcN9iC7er_

-f (¥) KV-9(^9#

m: DB2INCLUDE N_jO"DB2 3^sITWm;C5<KhCF-cC

7e5l^9#?i+N CLP 3^sIr/T7?eK DB2INCLUDE

N_jrQ99klgO" TERMINATE 3^sIr~O7F+i"G

<?Y<9K\37>7""HOLoI*jWj3sQ$k7F/@5

$#

v 9Hjs0jtr!NTKQ39kKO"Q3TNs 7 K '-' r"^?s

12 ^?O=lJ_K9Hjs0hZj8zr~lJ1lPJj^;s#

v SQL ;Qi;ROVis/GhZiJ1lPJj^;s#

v 4i$sN COBOL maO"SQL 9F<HasHbr^a"Wm0i`N

I3GHQ7Fb+^$^;s#

v SQL 9F<HasHbN[9HQtN2H~Kk@5l?H*jN[9H

QtrHQ9k#

v Tv8z*hS?V8zJINur8zNV9O"!Nh&KTolk#

– zQdN0 (?@7"SQL 9F<HasHb) GO"Tv8z^?O

TAB 8zO1l9Z<9HV-9(ilk#

– zQdbGO"COBOL Wm0i`K,g7?AG9Hjs0,Q35l

F$lP"Tv8zOCn5l^9# TAB O$55l^;s#

Tv*hS TAB KHQ5lkB]N8zO"WiCHU)<`4HK[J

j^9#?H(P"OS/2 O|" / ~TrTvKHQ9kNKP7"UNIX

Y<9N79F`O~TN_rHQ7^9#
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COBOL � 	���

[9HQtO"SQL 9F<HasHbG2H5lk COBOL N@lQtG

9#3lKhj""Wj1<7gsO~OG<?rG<?Y<9&^M<8c

<KO7"^?G<?Y<9&^M<8c<+iPOG<?ru1hk3H,

G-^9#"Wj1<7gs,Wj3sQ$k5lkH"3sQ$i<O[9

HQtr>N COBOL QtH1MKHQ7^9# [9HQtr?>"k@"

*hSHQ9k]KO"J<K(9,'K>CF/@5$#

COBOL �� 	����	�

SQL Wj3sQ$i<O"k@5l?>0KhCF[9HQtr1L7^9#

J<N,',,Q5l^9#

v Qt>O 255 8zJbN95GXj9k#

v [9HQtO"SQL"sql"DB2"^?O db2 J0N\,tG+O9k#3l

iO79F`,HQ9k=slG9#

v 3l+ib@9kk@=8rHQ9k FILLER `\O0k<W&[9HQt

k@GOvD5lF*j"Wj3sQ$i<O=N`\r5k7^9#?@

7"SQL DECLARE ;/7gsbG FILLER r#tsHQ7?lg"Wj

3sQ$i<O:T7^9# VARCHAR"LONG VARCHAR"

VARGRAPHIC"^?O LONG VARGRAPHIC k@KO"FILLER `\rH

_~`3H,G-^;s#

v O$UsO"[9HQt>H7FHQG-^9#

SQL O"9Z<9GO^l?O$Usr:;i;RH7Fra7^9#O$

Usr[9HQt>H7FHQ9klgO"9Z<9r~lJ$G/@5

$#

v REDEFINES 8aO"[9HQtk@GOvD5lF$^9#

v lYk-88 k@O"[9HQtk@;/7gsGOvD5lF$^9,"5

k5l^9#

 	������

[9HQtk@N1LKO"SQL Nk@;/7gsrHQ7J1lPJj^;

s#3lO"=lJ_N SQL 9F<HasHG2H,D=J[9HQtrW

j3sQ$i<KNi;^9#

=$?K[9HQtrk@9k}!KD$F\7/O" 369Z<8NX=$?

[9HQtNk@Yr2H7F/@5$#

COBOL Wj3sQ$i<O"-zJ COBOL k@N5V;CHN_r'17

^9#
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COBOL K*1ktM[9HQtN=8O"tM[9HQtN=8r(7^

9#

COBOL K*1ktM[9HQtN=8

XX 01
77

variable-name PICTURE
PIC

IS
picture-string X

X
(1)

COMP-3
IS COMPUTATIONAL-3

USAGE COMP-5
COMPUTATIONAL-5

.
IS

VALUE value

XZ

m:

1 COMP-3 NeojK PACKED-DECIMAL rHQG-^9#

b0.t@

XX 01
77

variable-name
IS

USAGE

(1)
COMPUTATIONAL-1
COMP-1

(2)
COMPUTATIONAL-2
COMP-2

X

X
IS

VALUE value

. XZ

m:

1 REAL (SQLTYPE 480)"95 4

2 DOUBLE (SQLTYPE 480)"95 8

tM[9HQtKX9kM8v`:

1. Picture-string O"J<N$:l+NA0GJ1lPJiJ$#

v S9(m)V9(n)

v S9(m)V

v S9(m)

2. tzN 9 OH%9k3H,G-k (?H(P"″S9(3)″ NeojK ″S999″
H9k3H,G-^9)#

3. m *hS n O"5N0tGJ1lPJiJ$#
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COBOL K*1k8z[9HQtN=8: Gj9O"8z[9HQtN=8r

(7^9#

COBOL K*1k8z[9HQtN=8: Gj9

XX 01
77

variable-name PICTURE
PIC

IS
picture-string X

X
IS

VALUE value

. XZ

DQ9
XX 01 variable-name . XZ

XX 49 identifier-1 PICTURE
PIC

IS
S9(4) X

X
COMP-5

IS COMPUTATIONAL-5
USAGE

IS
VALUE value

. XZ

XX 49 identifier-2 PICTURE
PIC

IS
picture-string

IS
VALUE value

X

X . XZ

8z[9HQtKX9kM8v`:

1. Picture-string NA0O"X(m) GJ1lPJiJ$# X OH%G-^9

(?H(P"″X(3)″ NeojK ″XXX″ KG-^9)#

2. m O"1 A 254 ^GN95NGj99Hjs0G"k#

3. m O"1 A 32 700 ^GN95NDQ99Hjs0G"k#

4. m , 32 672 hjbg-$lg"=N[9HQtO LONG VARCHAR 9

Hjs0H_J5l"HQ,)B5lk#

5. X *hS 9 r"PICTURE 8abNT/Ac<8zH7FHQ9k#>N

8zOHQG-^;s#

738 "Wj1<7gs+/Njz-



6. DQ99Hjs0O"95`\HM`\H+i=.5lk#,ZJ COBOL

>r"95`\*hS9Hjs0`\H7FHQG-^9#?@7"SQL

9F<HasHbN8g>rHQ7FDQ99Hjs0r2H7F/@5

$#

7. J<NcK(9h&J CONNECT 9F<HasHGO" COBOL 8z9

Hjs0&[9HQt dbname *hS userid Ne3Vis/O"h}0K

o|5l^9#

EXEC SQL CONNECT TO :dbname USER :userid USING :p-word
END-EXEC.

?@7"Q9o<IGOVis/,-zJ?a" p-word [9HQtr

VARCHAR G<?`\H7Fk@9k,W,"j^9#3&9k3HKh

j""Wj1<7gsO CONNECT 9F<HasHNQ9o<IN-zJ

95r@(*KX(9k3H,G-^9#J<O=NcG9#

EXEC SQL BEGIN DECLARE SECTION END-EXEC.
01 dbname PIC X(8).
01 userid PIC X(8).
01 p-word.

49 L PIC S9(4) COMP-5.
49 D PIC X(18).

EXEC SQL END DECLARE SECTION END-EXEC.
PROCEDURE DIVISION.

MOVE "sample" TO dbname.
MOVE "userid" TO userid.
MOVE "password" TO D OF p-word.
MOVE 8 TO L of p-word.

EXEC SQL CONNECT TO :dbname USER :userid USING :p-word
END-EXEC.

COBOL K*1k^A[9HQtN=8: Gj9O"^A[9HQtN=8r

(7^9#

COBOL K*1k^A[9HQtN=8: Gj9

XX 01
77

variable-name PICTURE
PIC

IS
picture-string USAGE X

X
IS

DISPLAY-1
IS

VALUE value

. XZ

DQ9
XX 01 variable-name . XZ
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XX 49 identifier-1 PICTURE
PIC

IS
S9(4) X

X
COMP-5

IS COMPUTATIONAL-5
USAGE

IS
VALUE value

. XZ

XX 49 identifier-2 PICTURE
PIC

IS
picture-string USAGE

IS
DISPLAY-1 X

X
IS

VALUE value

. XZ

0iU#C/&[9HQtKX9kM8v`:

1. Picture-string NA0O" G(m) GJ1lPJiJ$# G OH%G-^9

(?H(P"″G(3)″ NeojK ″GGG″ HG-^9)#

2. m O"1 A 127 ^GN95NGj99Hjs0G"k#

3. m O"1 A 16 350 ^GN95NDQ99Hjs0G"k#

4. m , 16 336 hjbg-$lg"=N[9HQtO LONG VARGRAPHIC

9Hjs0H_J5l"HQ,)B5lk#

COBOL �����

81QtNG<?&?$WO"PIC S9(4) COMP-5 Hk@7F/@5$#

COBOL �
�� LOB ��

COBOL K*1k LOB [9HQtN=8O"COBOL K*1ki<8&*V

8'/H (LOB) [9HQtNk@=8r(7^9#

COBOL K*1k LOB [9HQtN=8

XX 01 variable-name
USAGE

IS

SQL TYPE IS BLOB
CLOB
DBCLOB

X

X ( length ) .
K
M
G

XZ
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LOB [9HQtKX9kM8v`:

1. BLOB *hS CLOB NlgO" 1 <= lob-length <= 2 147 483 647 G"

k#

2. DBCLOB NlgO" 1 <= lob-length <= 1 073 741 823 G"k#

3. SQL TYPE IS"BLOB"CLOB"DBCLOB"K"M"G O"g8z".8

z"^?O=N.gN$:lGb+^oJ$#

4. LOB k@bGNi|=OG-J$#

5. [9HQt>Khj"Wj3sQ$i<8.3<IbN LENGTH *hS

DATA K\,-,U1ilk#

BLOB Nc:

k@:

01 MY-BLOB USAGE IS SQL TYPE IS BLOB(2M).

3NkL"J<N=$,8.5l^9#

01 MY-BLOB.
49 MY-BLOB-LENGTH PIC S9(9) COMP-5.
49 MY-BLOB-DATA PIC X(2097152).

CLOB Nc:

k@:

01 MY-CLOB USAGE IS SQL TYPE IS CLOB(125M).

3NkL"J<N=$,8.5l^9#

01 MY-CLOB.
49 MY-CLOB-LENGTH PIC S9(9) COMP-5.
49 MY-CLOB-DATA PIC X(131072000).

DBCLOB Nc:

k@:

01 MY-DBCLOB USAGE IS SQL TYPE IS DBCLOB(30000).

3NkL"J<N=$,8.5l^9#

01 MY-DBCLOB.
49 MY-DBCLOB-LENGTH PIC S9(9) COMP-5.
49 MY-DBCLOB-DATA PIC G(30000) DISPLAY-1.
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COBOL �
�� LOB ������

COBOL K*1k LOB m1<?<&[9HQtN=8O"COBOL K*1k

i<8&*V8'/H (LOB) m1<?<&[9HQtNk@N=8r(7^

9#

COBOL K*1k LOB m1<?<&[9HQtN=8

XX 01 variable-name
USAGE

IS

SQL TYPE IS BLOB-LOCATOR
CLOB-LOCATOR
DBCLOB-LOCATOR

. XZ

LOB m1<?<&[9HQtKX9kM8v`:

1. SQL TYPE IS"BLOB-LOCATOR"CLOB-LOCATOR"DBCLOB-LOCATOR

O"g8z".8z"^?O=N.gN$:lGb+^oJ$#

2. m1<?<Ni|=OG-J$#

BLOB m1<?<Nc (>N?$WN LOB m1<?<Nlgb1M):

k@:

01 MY-LOCATOR USAGE SQL TYPE IS BLOB-LOCATOR.

3NkL"J<Nk@,8.5l^9#

01 MY-LOCATOR PIC S9(9) COMP-5.

COBOL �
��.1-�����

COBOL K*1kU!$k2H[9HQtN=8O"COBOL K*1kU!$

k2H[9HQtNk@=8r(7^9#

COBOL K*1kU!$k2H[9HQtN=8

XX 01 variable-name
USAGE

IS

SQL TYPE IS BLOB-FILE
CLOB-FILE
DBCLOB-FILE

. XZ

v SQL TYPE IS"BLOB-FILE"CLOB-FILE"DBCLOB-FILE O"g8z".8

z"^?O=N.gN$:lGb+^oJ$#

BLOB U!$k2HNc (>N?$WN LOB Nlgb1M):

k@:

01 MY-FILE USAGE IS SQL TYPE IS BLOB-FILE.

3NkL"J<Nk@,8.5l^9#
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01 MY-FILE.
49 MY-FILE-NAME-LENGTH PIC S9(9) COMP-5.
49 MY-FILE-DATA-LENGTH PIC S9(9) COMP-5.
49 MY-FILE-FILE-OPTIONS PIC S9(9) COMP-5.
49 MY-FILE-NAME PIC X(255).

COBOL �� 	�	��&��

COBOL Wj3sQ$i<O"[9HQtk@;/7gsbN0k<W&G<

?`\r5]<H7^9#0k<W&G<?`\OCK" SQL 9F<Has

HbNp\G<?`\N8grja/2H9k}!rs!7^9#?H(P"

J<N0k<W&G<?`\O" SAMPLE G<?Y<9N STAFF =K"k

sK"/;99k?aKHQ9k3H,G-^9#

01 staff-record.
05 staff-id pic s9(4) comp-5.
05 staff-name.

49 l pic s9(4) comp-5.
49 d pic x(9).

05 staff-info.
10 staff-dept pic s9(4) comp-5.
10 staff-job pic x(5).

k@;/7gsbN0k<W&G<?`\O"e-N[9HQtN?$Wr>

0G<?`\H7F^`3H,G-^9#3lKO"9YFN?$WNi<

8&*V8'/HN>K"tM*hS8zN9YFN?$W,^^l^9#0

k<W&G<?`\O"Gb 10 lYk^GM9H5;k3H,G-^9# e

NcNh&K"lYk 49 N>0`\KO VARCHAR 8z?$Wrk@7J

1lPJiJ$3HKmU7F/@5$#lYk, 49 GJ$lgO"

VARCHAR O 2 DN>0`\r}D0k<W&G<?`\H_J5l"0k

<W&G<?`\Nk@*hSHQN,'K>$^9#e-NcGO"

staff-info O0k<W&G<?`\G"j" staff-name O VARCHAR G

9#186'O"LONG VARCHAR"VARGRAPHIC *hS LONG

VARGRAPHIC KbvFO^j^9#0k<W&G<?`\O"02 A 49 NO

ONINlYkK*$Fbk@9k3H,G-^9#

0k<W&G<?`\H=N>0`\KO"J<N 4 H*jNHQ!,"j^

9#

HQ! 1

0k<W4Nr SQL 9F<HasHbN1lN[9HQtH7F2H7^

9#

EXEC SQL SELECT id, name, dept, job
INTO :staff-record
FROM staff WHERE id = 10 END-EXEC.
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Wj3sQ$i<O staff-record N2Hr" staff-record bGk@5l?9

YFN>0`\r3s^GhZC?j9HXHQ97^9#>0NE#rr1

k?aK"Fp\`\O0k<W>Khj$~5l^9#3lOJ<NHQ!

H18G9#

HQ! 2

0k<W&G<?`\N 2 V\NHQ!G9#

EXEC SQL SELECT id, name, dept, job
INTO
:staff-record.staff-id,
:staff-record.staff-name,
:staff-record.staff-info.staff-dept,
:staff-record.staff-info.staff-job
FROM staff WHERE id = 10 END-EXEC.

m: staff-id XN2HO"\,t staff-record. rHC?0k<W>G$~

5lF*j"Te"J COBOL NlgNh&K staff-record N

staff-id KhCFGO"j^;s#

staff-record N>0`\H18>0r}D[9HQt,=N>KJ$lgO"

e-N9F<HasHOHQ! 3 H1MK"@(*J0k<W$~rhj|$

F3<G#s0G-^9#

HQ! 3

33GO"CjN0k<W`\r$~7J$"LoN COBOL N}0G>0`

\,2H5lF$^9#

EXEC SQL SELECT id, name, dept, job
INTO
:staff-id,
:staff-name,
:staff-dept,
:staff-job
FROM staff WHERE id = 10 END-EXEC.

chJ COBOL H1MK"CjN>0`\,G-K1LG-lP"Wj3sQ

$i<Ku1~lil^9#?H(P"staff-job ,#tN0k<WK=lk

H9kH"Wj3sQ$i<O"$^$J2HG"k3Hr(9(i<rP7

^9#

SQL0088N Host variable "staff-job" is ambiguous.

744 "Wj1<7gs+/Njz-



HQ! 4

"$^$2Hrrh9k?aK">0`\Nt,$~rHQ9k3H,G-^

9#?H(P"J<Nh&K7^9#

EXEC SQL SELECT id, name, dept, job
INTO
:staff-id,
:staff-name,
:staff-info.staff-dept,
:staff-info.staff-job
FROM staff WHERE id = 10 END-EXEC.

HQ! 1 Nh&J1lN0k<W`\N_N2HO"3s^GhZC?>0`

\Nj9HKP~9k?a"3N?$WN2HO(i<HJklg,"j^

9#J<O=NcG9#

EXEC SQL CONNECT TO :staff-record END-EXEC.

33GN CONNECT 9F<HasHO"1 P$H8zY<9NQtr=|7

F$^9# staff-record 0k<W&G<?`\r?(kH"3N[9HQt

OJ<Nh&JWj3sQ$k&(i<HJj^9#

SQL0087N Host variable "staff-record" is a structure used where
structure references are not permitted.

3N>K SQL0087N rz-/390k<W`\NHQ!KO" PREPARE"

EXECUTE IMMEDIATE" CALL"81Qt"*hS SQLDA 2Hr^`bN

,"j^9#3Nh&JuVGO"0RNHQ! 2"3 *hS 4 GND9N>

0`\N2H,=&G"kh&K">0`\r 1 D7+}?J$0k<WrH

Q9k3H,G-^9#

COBOL �-�������

COBOL Wj3sQ$i<O"0k<W&G<?`\GNHQKXxJ81Q

tN=NjAr5]<H7^9#J<Nh&Kk@7^9#

01 <indicator-table-name>.
05 <indicator-name> pic s9(4) comp-5

occurs <table-size> times.

J<O=NcG9#

01 staff-indicator-table.
05 staff-indicator pic s9(4) comp-5

occurs 7 times.

3N$sG#1<?<=O"e-N0k<W`\NGiNA0Gz(*KHQ

G-^9#
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EXEC SQL SELECT id, name, dept, job
INTO :staff-record :staff-indicator
FROM staff WHERE id = 10 END-EXEC.

33GO"Wj3sQ$i<, staff-indicator O$sG#1<?<=H7F

k@5lF$k3Hr!P7" SQL 9F<HasHNh}N]K"3lrD

9N$sG#1<?<N2HKH%7^9# staff-indicator(1) O

staff-record N staff-id" staff-indicator(2) O staff-record N

staff-name"H$&h&KX"U1il^9#

m: G<?`\bN>0`\hjb k D?$$sG#1<?<`\,$sG#

1<?<=K8_9klg (?H(P"staff-indicator K`\, 10 D

"klgO" k=6 HJj^9)"$sG#1<?<=N*<N k DN>,

J`\O5k5l^9#1MK"$sG#1<?<`\,>0`\hjb

k D/J$lgO"0k<W`\bNGeN k DN`\O"P~9k$s

G#1<?<r}A^;s# SQL 9F<HasHbN$sG#1<?<

=NWGO"DLK2HG-k3HKmU7F/@5$#

COBOL ������������ REDEFINES ���

[9HQtNk@K"REDEFINES 8arHQ9k3H,G-^9#

REDEFINES 8arHCF$/D+N0k<W&G<?`\rk@7"=N0

k<W&G<?`\, SQL 9F<HasHbG4NH7F2H5lklg"

REDEFINES 8ar^`>0`\O8+5l^;s#J<O=NcG9#

01 foo.
10 a pic s9(4) comp-5.
10 a1 redefines a pic x(2).
10 b pic x(10).

SQL 9F<HasHbGN foo N2HO"!Nh&KJj^9#

... INTO :foo ...

eN9F<HasHO"!N9F<HasHHyAG9#

... INTO :foo.a, :foo.b ...

D^j">0`\ a1 O"REDEFINES 8aGk@5lF$^9,"=Nh&

Ju7GO+0*K8+5l^;s# a1 ,"$^$GJ$lgO"!Nh&

K"SQL 9F<HasHbN REDEFINES 8aG@(*K>0`\r2H9

k3H,G-^9#

... INTO :foo.a1 ...

^?O

... INTO :a1 ...
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BINARY/COMP-4 COBOL �����-����

DB2 COBOL Wj3sQ$i<O"0t[9HQt*hS81,vD5lF$

kH-KOoK"BINARY"COMP"*hS COMP-4 G<?&?$WNHQr

5]<H7^9#?@7=lO"?<2CH COBOL 3sQ$i<,

BINARY" COMP"^?O COMP-4 G<?&?$Wr"COMP-5 G<?&?

$WHy7/_J9 (^?Oy7/_J9h&KG-k) lgKBj^9#\

qGO"=Nh&J[9HQt*hS81r"?$W COMP-5 H(7^9#

COMP"COMP-4"BINARY COMP *hS COMP-5 ryAH7F7&" DB2

N5]<H9k?<2CH&3sQ$i<O"!NH*jG9#

v IBM COBOL Set for AIX

v Micro Focus COBOL for AIX

v IBM COBOL Visual Set for OS/2 (-qbinary(native) *W7gs&;CHU-)

v IBM VisualAge for COBOL for OS/2" Windows NT *hS Windows 95"

(-qbinary(native) *W7gs&;CHU-)

COBOL ��&����� SQL �����-�

CjNjAQ_ COBOL NG<?&?$WO"sN?$WKP~7F$^9#

[9HQtH7Fk@G-kNO"3liN COBOL G<?&?$WN_G

9#

=33 O"=l>lNs?$WKP~9k COBOL G<?&?$Wr(7^

9#Wj3sQ$i<O[9HQtk@r!P9kH":v9k SQL G<

?&?$WNMr=L7^9# G<?Y<9&^M<8c<O3NMrHQ7

F""Wj1<7gsHNVGdjHj9kG<?rQ97^9#

[9HQtGHQG-kG<?-R9YF,'15lko1GO"j^;s#

COBOL G<?`\O"!N=Kb@5lF$kG<?`\HlW7J1lP

Jj^;s#>NG<?`\rHQ9kH"(i<,/87^9#

m: DB2 [9H@lG"DATALINK G<?&?$Wr5]<H9k[9HQ

tO"j^;s#

= 33. COBOL k@K^CW5l? SQL G<?&?$W

SQL s?$W1 COBOL G<?&?$W SQL s?$W-R

SMALLINT

(500 ^?O 501)

01 name PIC S9(4) COMP-5 16 SCHNdfU-0t

INTEGER

(496 ^?O 497)

01 name PIC S9(9) COMP-5 32 SCHNdfU-0t

BIGINT

(492 ^?O 493)

01 name PIC S9(18) COMP-5 64 SCHNdfU-0t
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= 33. COBOL k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 COBOL G<?&?$W SQL s?$W-R

DECIMAL(p,s)

(484 ^?O 485)

01 name PIC S9(m)V9(n) COMP-3 QC/ 10 Jt

REAL2

(480 ^?O 481)

01 name USAGE IS COMP-1 1:Yb0.t@

DOUBLE3

(480 ^?O 481)

01 name USAGE IS COMP-2 \:Yb0.t@

CHAR(n)

(452 ^?O 453)

01 name PIC X(n) Gj98z9Hjs0

VARCHAR(n)

(448 ^?O 449)

01 name

49 length PIC S9(4) COMP-5.

49 name PIC X(n)

1<=n<=32 672

DQ98z9Hjs0

LONG VARCHAR

(456 ^?O 457)

01 name

49 length PIC S9(4) COMP-5.

49 data PIC X(n)

32 673<=n<=32 700

long DQ98z9Hjs0

CLOB(n)

(408 ^?O 409)

01 MY-CLOB USAGE IS SQL TYPE IS CLOB(n)

1<=n<=2 147 483 647

i<8&*V8'/HDQ

98z9Hjs0

CLOB m1<?<Qt4

(964 ^?O 965)

01 MY-CLOB-LOCATOR USAGE IS SQL TYPE IS

CLOB-LOCATOR.

5<P<eN CLOB BNr

1L9k

CLOB U!$k2HQt4

(920 ^?O 921)

01 MY-CLOB-FILE USAGE IS SQL TYPE IS

CLOB-FILE.

CLOB G<?r^`U!$

kN-RR

BLOB(n)

(404 ^?O 405)

01 MY-BLOB USAGE IS SQL TYPE IS BLOB(n)

1<=n<=2 147 483 647

i<8&*V8'/HDQ

9 2 J9Hjs0

BLOB m1<?<Qt4

(960 ^?O 961)

01 MY-BLOB-LOCATOR USAGE IS SQL TYPE IS

BLOB-LOCATOR.

5<P<eN BLOB BNr

1L9k#

BLOB U!$k2HQt4

(916 ^?O 917)

01 MY-CLOB-FILE USAGE IS SQL TYPE IS

CLOB-FILE.

CLOB G<?r^`U!$

kN-RR

DATE

(384 ^?O 385)

01 identifier PIC X(10) 10 P$HN8z9Hjs0

TIME

(388 ^?O 389)

01 identifier PIC X(8) 8 P$HN8z9Hjs0

TIMESTAMP

(392 ^?O 393)

01 identifier PIC X(26) 26 P$HN8z9Hjs0

m: J<NG<?&?$WO"DBCS D-GN_HQD=G9#

GRAPHIC(n)

(468 ^?O 469)

01 name PIC G(n) DISPLAY-1 Gj9 2 P$H8z9Hj

s0
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= 33. COBOL k@K^CW5l? SQL G<?&?$W (3-)

SQL s?$W1 COBOL G<?&?$W SQL s?$W-R

VARGRAPHIC(n)

(464 ^?O 465)

01 name

49 length PIC S9(4) COMP-5.

49 name PIC G(n) DISPLAY-1

1<=n<=16 336

2 P$HN9Hjs098

1r}D"DQ9 2 P$H

8z9Hjs0

LONG VARGRAPHIC

(472 ^?O 473)

01 name

49 length PIC S9(4) COMP-5.

49 name PIC G(n) DISPLAY-1

16 337<=n<=16 350

2 P$HN9Hjs098

1r}D"DQ9 2 P$H

8z9Hjs0

DBCLOB(n)

(412 ^?O 413)

01 MY-DBCLOB USAGE IS SQL TYPE IS DBCLOB(n)

1<=n<=1 073 741 823

4 P$HN9Hjs098

1r}Di<8&*V8'

/HDQ9N 2 P$H8z

9Hjs0#

DBCLOB m1<?<Qt4

(968 ^?O 969)

01 MY-DBCLOB-LOCATOR USAGE IS SQL TYPE IS

DBCLOB-LOCATOR.

5<P<eN DBCLOB B

Nr1L9k

DBCLOB U!$k2HQt4

(924 ^?O 925)

01 MY-DBCLOB-FILE USAGE IS SQL TYPE IS

DBCLOB-FILE.

DBCLOB G<?r^`U!

$kN-RR

m:
1. SQL s?$WN<NGiNtzO81Qt,s!5lJ$3Hr(7" 2 V\NtzO81Qt,s!5lk3

Hr(7^9#81QtO"LkMr(7?j"ZjNFil?9Hjs0N95r]19kNK,WG9#3l

iO"3liNG<?&?$WN SQLDA N SQLTYPE U#<kIK(5lkMG9#

2. FLOAT(n) 33G 0 < n < 25 Nlg"REAL H1A# SQLDA GN REAL H DOUBLE Nc$O95NMG9

(4 ^?O 8)#

3. !N SQL ?$WO"DOUBLE H1Al#

v FLOAT

v FLOAT(n)#33G"n NhkOOO 24 < n < 54#

v DOUBLE PRECISION

4. 3lOs?$WGOJ/"[9HQt?$WG"k#

5]<H5lF$k SQL G<?&?$W=l>lKD$Fk@5l?[9H

Qtr^s@" SQL k@N5sWkr!K(7^9#

EXEC SQL BEGIN DECLARE SECTION END-EXEC.
*

01 age PIC S9(4) COMP-5.
01 divis PIC S9(9) COMP-5.
01 salary PIC S9(6)V9(3) COMP-3.
01 bonus USAGE IS COMP-1.
01 wage USAGE IS COMP-2.
01 nm PIC X(5).
01 varchar.

49 leng PIC S9(4) COMP-5.
49 strg PIC X(14).

h23O COBOL GNWm0i_s0 749



01 longvchar.
49 len PIC S9(4) COMP-5.
49 str PIC X(6027).

01 MY-CLOB USAGE IS SQL TYPE IS CLOB(1M).
01 MY-CLOB-LOCATOR USAGE IS SQL TYPE IS CLOB-LOCATOR.
01 MY-CLOB-FILE USAGE IS SQL TYPE IS CLOB-FILE.
01 MY-BLOB USAGE IS SQL TYPE IS BLOB(1M).
01 MY-BLOB-LOCATOR USAGE IS SQL TYPE IS BLOB-LOCATOR.
01 MY-BLOB-FILE USAGE IS SQL TYPE IS BLOB-FILE.
01 MY-DBCLOB USAGE IS SQL TYPE IS DBCLOB(1M).
01 MY-DBCLOB-LOCATOR USAGE IS SQL TYPE IS DBCLOB-LOCATOR.
01 MY-DBCLOB-FILE USAGE IS SQL TYPE IS DBCLOB-FILE.
01 MY-PICTURE PIC G(16000) USAGE IS DISPLAY-1.
01 dt PIC X(10).
01 tm PIC X(8).
01 tmstmp PIC X(26).
01 wage-ind PIC S9(4) COMP-5.

*
EXEC SQL END DECLARE SECTION END-EXEC.

J<K"5]<H5lk COBOL G<?&?$WN=N>N,'r(7^9#

v PIC S9 *hS COMP-3/COMP-5 ,"kljGO"3li,,\G"k#

v VARCHAR"LONG VARCHAR"VARGRAPHIC"LONG VARGRAPHIC *

hS9YFN LOB Qt?$Wr|/9YFNs?$WKD$F"lYkV

f 01 NeojK 77 rHQG-k#

v DECIMAL (p"s) s?$WN[9HQtrk@9k]KO"J<N,',,

Q5lk#!N5sWkr2H7F/@5$#

01 identifier PIC S9(m)V9(n) COMP-3

– 10 J.t@r=9KO"V rHQ9k#

– n *hS m NMO"1 ^?O=lJeGJ1lPJiJ$#

– n + m NM, 31 r6(FOJiJ$#

– s NMO n NMHy7$#

– p NMO n + m NMHy7$#

– ?|xt (n) *hS (m) O$UGHQG-k#!NcO9YF-zHJ

j^9#

01 identifier PIC S9(3)V COMP-3
01 identifier PIC SV9(3) COMP-3
01 identifier PIC S9V COMP-3
01 identifier PIC SV9 COMP-3

– COMP-3 NeojK PACKED-DECIMAL rHQG-k#

v [sO"COBOL Wj3sQ$i<GO5]<H5l^;s#

COBOL �� FOR BIT DATA

ljNG<?Y<9sKO FOR BIT DATA rk@G-^9#LoO8zr^

`3liNsO"2 Jpsr]}9k?aKHQ5l^9# 2 JG<?r^a
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k3HNG-k COBOL [9HQtN?$WO" CHAR(n)"VARCHAR"

LONG VARCHAR"*hS BLOB G<?&?$WG9#3liNG<?&?

$WO"FOR BIT DATA 0-rQ$Fh}rT&lgKHQ7F/@5$#

COBOL �� SQLSTATE 
�� SQLCODE ��

LANGLEVEL Wj3sQ$k&*W7gsr SQL92E NMHHbKHQ9k

H"!N 2 DNk@r[9HQtH7FH_~a^9#

EXEC SQL BEGIN DECLARE SECTION END-EXEC.
01 SQLSTATE PICTURE X(5).
01 SQLCODE PICTURE S9(9) USAGE COMP.
.
.
.
EXEC SQL END DECLARE SECTION END-EXEC.

3liN$:lbXj7J$lgO"SQLCODE k@OWj3sQ$kfG"

kH_J5l^9#^?"’01’ O ’77’"’PICTURE’ O ’PIC’ H9k3HbG

-^9#3N*W7gsrHQ9kH-KO"INCLUDE SQLCA 9F<Ha

sHrXj7FOJiJ$3HKmU7F/@5$#

#tN=<9&U!$k+i.k"Wj1<7gsGO"eNcNh&K"G

iN=<9&U!$kG SQLCODE *hS SQLSTATE QtrjA9k3H

,G-^9#

COBOL ��	������
� (
	�) EUC�
�� UCS-2 ��������

eucJp ^?O eucTW 3<I&;CHGBT5lF$k"^?O UCS-2 G<?

Y<9K\35lF$k"Wj1<7gs+iwilF/k0iU#C/&G

<?O9YF" UCS-2 3<I&Z<81LRG?0U15l^9#"Wj1

<7gsN&GO"0iU#C/8z9Hjs0rG<?Y<9&5<P<K

wk0K UCS-2 KQ97F*/,W,"j^9#1MK"UCS-2 G<?Y<

9+i"Wj1<7gs,hjP90iU#C/&G<?"^?O EUC eucJP

^?O eucTW 3<IGBT5lF$k"Wj1<7gs,G<?Y<9+i

hjP90iU#C/&G<?b" UCS-2 KhCF3<I=5l^9#3N

?a""Wj1<7gsN&GO"UCS-2 G<?G=(7h&H9klgr|

-"bt*K UCS-2 +i4HQN"Wj1<7gsN3<I&Z<8KQ9

9k,W,"j^9#

3Nh&JQ9O"SQLDA XNG<?N#L0"^? SQLDA +iNG<?

N#LeKBT9k,W,"k?a" UCS-2 XNQ9*hS UCS-2 +iNQ

9O"4HQN"Wj1<7gs,4v9k3HKJj^9# DB2 fKP<
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5k&G<?Y<9GO""Wj1<7gs+i"/;9D=JQ9k<As

Os!7F$^;s#=NeojK"4HQN*Zl<F#s0&79F`+

iFSP7D=J79F`&3<krHQ7F/@5$# UCS-2 G<?Y<

9NlgO"VARCHAR *hS VARGRAPHIC 9+i<XtNHQrM89

k3H,G-^9#

3liNXtN\YKD$FO"SQL rbq r2H7F/@5$#lL*J

EUC "Wj1<7gs+/NXKKD$FO" 553Z<8NX|\l*hSf

ql (KNz) EUC *hS UCS-2 3<I&;CHKX9kM8v`Yr2H

7F/@5$#

������
� COBOL

*V8'/HX~ COBOL rHQ9klg"J<N,'K>&,W,"j^

9#

v SQL 9F<HasHO"1 3sQ$k1LbNGiNWm0i`^?O/i

9@1KHQG-^9#3lO"Wj3sQ$i<O"2H9kGiNnH

Q-1h;/7gsKl~nHG<?r^~9k?aG9#

v *V8'/HX~ COBOL Wm0i`GO"SQL 9F<HasH,^^l

k=l>lN/i9KO"/i9&lYkNnHQ-1h;/7gs,J1

lPJj^;s#3lO"3N;/7gs,uG"klgKbvFO^j^

9#3N;/7gsrHQ7F"Wj3sQ$i<,8.7?G<?jAr

]I7^9#
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�24� FORTRAN ���������

FORTRAN GNWm0i_s0KX9kM8

v` . . . . . . . . . . . . . . 753
FORTRAN N@l)B . . . . . . . . 753

FORTRAN GN2HKhkFSP7. . . 753
FORTRAN GNGPC0HmaT . . . 754
FORTRAN GNWj3sQ$kKX9k

M8v` . . . . . . . . . . . . 754
FORTRAN N~O*hSPOU!$k . . . 754
FORTRAN N$s/k<I&U!$k . . . 754

FORTRAN GNU!$kNH_~_. . . 757
FORTRAN GN SQL 9F<HasHNH_

~_ . . . . . . . . . . . . . . 758
FORTRAN N[9HQt . . . . . . . 760

FORTRAN GN[9HQtN?> . . . 760

[9HQtNk@ . . . . . . . . . 760
FORTRAN N81Qt . . . . . . . 763
FORTRAN K*1k LOB k@ . . . . 763
FORTRAN K*1k LOB m1<?<k

@ . . . . . . . . . . . . . . 764
FORTRAN K*1kU!$k2Hk@ 765

FORTRAN G5]<H5lF$k SQL G<

?&?$W . . . . . . . . . . . . 765
FORTRAN N SQLSTATE *hS SQLCODE
Qt . . . . . . . . . . . . . . 767
FORTRAN GN#tP$H8z;CHKX9

kM8v` . . . . . . . . . . . . 768
FORTRAN GN|\l^?Ofql (KNz)
EUC"*hS UCS-2 KX9kM8v` . . 768

FORTRAN �����������������

CjN[9H@lKhkWm0i_s0NM8v`KD$F"J_NZ<8G

b@7^9# @l)B"[9H@lLN$s/k<I&U!$k"H_~_

SQL 9F<HasH"[9HQt"*hS5]<H5lk[9HQtNG<

?&?$WKD$FNps,^^lF$^9#

m: FORTRAN N5]<HO DB2 P<8gs 5 K*$FN)5l"#e

FORTRAN N5]<HrH%9k=jO"j^;s#?H(P"

FORTRAN Wj3sQ$i<O"=>JIN SQL *V8'/H1LRr

h}G-^;s#3lO 18 P$Hhj9$+iG9# 19 A 128 P$H

9N=>JIN"P<8gs 5 hjeN DB2 KIC5l?!=rHQ7

?$lgKO" FORTRAN J0N@lG"Wj1<7gsrn.9k,W

,"j^9#

FORTRAN ����

J<NaGO"FORTRAN @lN)BKD$Fb@7^9#

FORTRAN �����������

API Qia<?<NfKO"FSP7QtKMGOJ/"Il9r,WH9k

bNb"j^9#G<?Y<9&^M<8c<O"=liNQia<?<NX
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jr1c=9k GET ADDRESS"DEREFERENCE ADDRESS"*hS COPY

MEMORY API rs!7^9#3liN API KX9k\7$b@O" I}

API rbq r2H7F/@5$#

FORTRAN ����*����

ltN FORTRAN 3sQ$i<O" 1 s\, 'D' ^?O 'd' G"kTrro

TH_J7^9#3liNTO"GPC0N?aK3sQ$k9k3Hb"m

aH7Fhj7&3HbD=G9#Wj3sQ$i<O"1 s\, 'D' ^?O

'd' G"kTroKmaH_J7^9#

FORTRAN ������2-���������

J<N`\O"Wj3sQ$kh}KFArZ\7^9#

v Wj3sQ$i<O""3-~TN 1 A 5 s\KOtz"Vis/"*h

S?V8z7+'aJ$#

v .sqf =<9&U!$kGO"[lj9jtO5]<H5lJ$#

FAr?(kD=-,"k=N>NWj3sQ$kKX9kM8v`KD$F

O" "Wj1<7gs=[Njz- r2H7F/@5$#

FORTRAN ���
����.1-�

J,~KO"~OU!$kNH%RO .sqf G9," TARGET Wj3sQ$

k&*W7gsrHQ7?lgO"~OU!$kK$UNH%RrU1k3H

,G-^9#

J,~KO"POU!$kNH%RO .f (UNIX WiCHU)<`) ^?O

.for (OS/2 *hS Windows Y<9NWiCHU)<`) G9," OUTPUT

Wj3sQ$k&*W7gsrHQ9lP"PO$5eN=<9&U!$kK

77$>0dQ9rXjG-^9#

FORTRAN �-����+�.1-�

FORTRAN [9H@lKCjN$s/k<I&U!$kNU!$kH%RO"

UNIX WiCHU)<`NlgO .f G9# OS/2 NlgO .for G9#J<

N FORTRAN $s/k<I&U!$kr"Wj1<7gsGHQ9k3H,

G-^9#

SQL (sql.f) 3NU!$kKO"P$s@<"Wj3sQ$i<"*hS(

i<&aC;<8!w API QN@lG-WmH?$W,^^

lF$^9#^?"79F`jtbjA5lF$^9#
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SQLAPREP (sqlaprep.f)
3NU!$kKO"H+NWj3sQ$i<Nn.K,WJj

A,~CF$^9#

SQLCA (sqlca_cn.f, sqlca_cs.f)
3NU!$kO SQL "mh (SQLCA) =$rjA7^9#

SQLCA KO"G<?Y<9&^M<8c<, SQL 9F<H

asH*hS API FSP7NBTKX9k(i<psr"W

j1<7gsKs!9k?aKHQ9kQt,^^lF$^

9#

FORTRAN "Wj1<7gsKO 2 DN SQLCA U!$k,

s!5l^9# sqlca_cs.f OJ,~MG"IBM SQL _9U

)<^CHG SQLCA =$rjA7^9# SQLCA NONE *W7

gsrXj7F sqlca_cn.f U!$krWj3sQ$k9k

H"jA5lk SQLCA =$NQU)<^s9,~e7^9#

SQLCA_92 (sqlca_92.f)
3NU!$kKO"SQL "mh (SQLCA) =$N FIPS SQL92

Entry Level `rG,~CF$^9#3NU!$kO"FIPS

SQL92 Entry Level standard K,g9k DB2 "Wj1<7g

srn.9k]K" sqlca_cn.f ^?O sqlca_cs.f NIAi

+NU!$kNejKH_~^lk,W,"j^9#

LANGLEVEL Wj3sQ$i<&*W7gsK SQL92E ,_

j5lF$lP" sqlca_92.f U!$kO DB2 Wj3sQ$

i<KhCF+0*KH_~^l^9#

SQLCODES (sqlcodes.f)
3NU!$kO"SQLCA =$N SQLCODE U#<kIGHQ

9kjtrjA7^9#

SQLDA (sqldact.f)
3NU!$kO SQL -RRh (SQLDA) =$rjA7^9#

SQLDA O"Wj1<7gsHG<?Y<9&^M<8c<H

NVGG<?rdjHj9k?aKHQ5l^9# FORTRAN

Wm0i`G SQLDA r3<G#s09k}!N\YO" 160

Z<8NXSQLDA =$Ndj6jYr2H7F/@5$#

SQLEAU (sqleau.f)
3NU!$kKO"DB2 !)]nF: API K,WJjt*h

S=$NjA,^^lF$^9#3liN API rHQ9kl

gO"Wm0i`K3NU!$krH_~`,W,"j^9#

3NU!$kKO^?"F:ZWl3<IbNU#<kINj
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t*hS-<o<IMNjAb^^lF$^9#3liNjA

O"0t^?OhzhNF:ZWjPWm0i`GHQG-^

9#

SQLENV (sqlenv.f)
3NU!$kO"G<?Y<9D- API KP9k@lG-N

FSP7"*hS=liN$s?<U'<9N=$"jt"a

j3<IrjA7^9#

SQLE819A (sqle819a.f)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nl

g"3N7<1s9O"[9H CCSID 500 (EBCDIC FqP

~) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE819B (sqle819b.f)
G<?Y<9N3<I&Z<8, 819 (ISO iFs 1) Nl

g"3N7<1s9O"[9H CCSID 037 (EBCDIC FqQ

l) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE850A (sqle850a.f)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nl

g"3N7<1s9O"[9H CCSID 500 (EBCDIC FqP

~) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE850B (sqle850b.f)
G<?Y<9N3<I&Z<8, 850 (ASCII iFs 1) Nl

g"3N7<1s9O"[9H CCSID 037 (EBCDIC FqQ

l) 2 JHgK>CF" FOR BIT DATA GOJ$8z9Hj

s0r,`7^9#3NU!$kO CREATE DATABASE API

,HQ7^9#

SQLE932A (sqle932a.f)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nl

g"3N7<1s9O"[9H CCSID 5035 (EBCDIC |\l)

2 JHgK>CF" FOR BIT DATA GOJ$8z9Hjs0

r,`7^9#3NU!$kO CREATE DATABASE API ,

HQ7^9#
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SQLE932B (sqle932b.f)
G<?Y<9N3<I&Z<8, 932 (ASCII |\l) Nl

g"3N7<1s9O"[9H CCSID 5026 (EBCDIC |\l)

2 JHgK>CF" FOR BIT DATA GOJ$8z9Hjs0

r,`7^9#3NU!$kO CREATE DATABASE API ,

HQ7^9#

SQL1252A (sql1252a.f)
G<?Y<9N3<I&Z<8, 1252 (Windows iFs 1)

Nlg"3N7<1s9O"[9H CCSID 500 (EBCDIC F

qP~) 2 JHgK>CF"FOR BIT DATA GOJ$8z9

Hjs0r,`7^9#3NU!$kO CREATE DATABASE

API ,HQ7^9#

SQL1252B (sql1252b.f)
G<?Y<9N3<I&Z<8, 1252 (Windows iFs 1)

Nlg"3N7<1s9O"[9H CCSID 037 (EBCDIC F

qQl) 2 JHgK>CF"FOR BIT DATA GOJ$8z9

Hjs0r,`7^9#3NU!$kO CREATE DATABASE

API ,HQ7^9#

SQLMON (sqlmon.f)
3NU!$kO"G<?Y<9&79F`&bK?< API K

P9k@lG-NFSP7"*hS=liN$s?<U'<9

N=$"jt"aj3<IrjA7^9#

SQLSTATE (sqlstate.f)
3NU!$kO"SQLCA =$N SQLSTATE U#<kIGH

Q9kjtrjA7^9#

SQLUTIL (sqlutil.f)
3NU!$kO"f<F#jF#< API KP9k@lG-N

FSP7"*hS=liN$s?<U'<9K,WJ=$"j

t"3<IrjA7^9#

FORTRAN ��.1-������

U!$kNH_~_KO"EXEC SQL INCLUDE 9F<HasHrHQ9k}

!H" FORTRAN INCLUDE 9F<HasHrHQ9k}!N 2 D,"j^

9#Wj3sQ$i<O FORTRAN INCLUDE 9F<HasHr5k7"

EXEC SQL 9F<HasHrHQ7FH_~^l?U!$kN_rh}7^

9#
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INCLUDE U!$kr!w9k]" DB2 FORTRAN Wj3sQ$i<O^:

GiK+lsH&G#l/Hj<r!w7"!$G DB2INCLUDE D-QtK

Xj5l?G#l/Hj<r!w7^9#!NcrM(F_F/@5$#

v EXEC SQL INCLUDE payroll

INCLUDE 9F<HasHKXj5l?U!$k,1zQd (’) GO^lF

$J$lg"e-NH*j"Wj3sQ$i<OGi payroll.sqf r!w

7"!K payroll.f (OS/2 GO payroll.for)"GeK=l,mC/9kF

G#l/Hj<r!w7^9#

v EXEC SQL INCLUDE 'pay/payroll.f'

U!$k>,1zQd (’) GO^lF$klg"9GKb@7?H*j">

0KH%ROIC5l^;s# (OS/2 Nlg"U!$kO

'pay¥payroll.for' HXj5l^9#)

1zQd (’) bNU!$k>K04Q9,^^lF$J$lg"

DB2INCLUDE NfHKhCF=NU!$kN!w,Tol"?i+NQ9

, INCLUDE U!$k>KXj5l^9#?H(P"DB2 (AIX G) GO"

DB2INCLUDE O ‘/disk2:myfiles/fortran’ K_j5l"Wj3sQ$i<

O ‘./pay/payroll.f’" ‘/disk2/pay/payroll.f’"

‘./myfiles/cobol/pay/payroll.f’ NgK5w7^9#Wj3sQ$i<&

aC;<8KO"B]KU!$k,+D+C?Q9,=(5l^9# OS/2

GO"e-NcG9iC7e (/) NejK_-f (¥) rHQ7"H%R ‘f’

NejK ‘for’ rHQ7^9#

m: DB2INCLUDE N_jO"DB2 3^sITWm;C5<KhCF-cC7

e5l^9#?i+N CLP 3^sIr/T7?eK DB2INCLUDE N_

jrQ99klgO" TERMINATE 3^sIr~O7F+i"G<?Y

<9K\37>7""HOLoI*jWj3sQ$k7F/@5$#

FORTRAN �� SQL 	!��"�������

H_~_ SQL 9F<HasHO!N 3 DNWG+iJj^9#

WG 57$ FORTRAN =8

-<o<I EXEC SQL

9F<HasH&9Hjs0 Vis/rhZj8zH7FHQ7?-zJ

SQL 9F<HasH

9F<HasH*;-f =<9TN*oj

=<9TN*<O"9F<HasH*;-fH7F!=7^9#T,Q39k

lg"9F<HasH*;-fO"3-~TNG*TN*<KLV7^9#
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J<O=NcG9#

EXEC SQL SELECT COL INTO :hostvar FROM TABLE

H_~_ SQL 9F<HasHKO"J<N,',,Q5l^9#

v SQL 9F<HasHO 7 A 72 s^GNVG3<G#s09k#

v 4TN FORTRAN ma"^?O SQL marHQ9k#?@7"SQL 9F

<HasHbG FORTRAN Tvma '!' 8zOHQG-^;s#=lJ0N

ljG"lP"3Nma8zO[9HQtk@r^aFI3GbHQG-^

9#

v H_~_ SQL 9F<HasHr3<G#s09k5$O" FORTRAN 9

F<HasHK=N,W,J$lgGb"Vis/rhZj8zH7FHQ

9k#

v F FORTRAN =<9TKP7FO"SQL 9F<HasHN_rHQ9k#

#tNT,,WJ9F<HasHKO"LoN FORTRAN N"k,',,

Q5l^9#?@7"PKJC? EXEC SQL -<o<Ir#tTK,d7

FOJj^;s#

v SQL maO"H_~_ SQL 9F<HasHNltHJCF$kTG"lO

I3GbHQ9k3H,G-k#3NmaO"0*KBT9k9F<Has

HGOHQG-^;s# SQL maNA0O"@Vk&@C7e (--) Ne

K 0 DJeN8z9Hjs0,3-"TvG*;7^9#

v FORTRAN NmaO"H_~_ SQL 9F<HasHbN[HsI Nlj

GHQ9k3H,G-k#c0OJ<NH*jG9#

– maO EXEC H SQL HNVGOHQG-J$#

– maO0*KBT5lk9F<HasHGOHQG-J$#

– TvG ! rHQ7F FORTRAN Nmar3<G#s09k3HO"H_

~_ SQL GO5]<H5lF$J$#

v SQL 9F<HasHbGBjtrXj9k]KO"Xt=-!rHQ9k#

G<?Y<9&^M<8c<O"SQL 9F<HasHbK"k 10 J.t@

r}C?tz9Hjs0r"BjtGOJ/ 10 JjtHra7^9#

v GiNBTD= FORTRAN 9F<HasHhjb0K"k SQL 9F<H

asHGO"9F<HasHVfO5zKJk# SQL 9F<HasHK3

lHP~9k9F<HasHVf,U1ilF$klg"Wj3sQ$i<

O"SQL 9F<HasHN>0KV+lkiYkU- CONTINUE 9F<H

asHr8.7^9#

v SQL 9F<HasHbN[9HQtN2H~Kk@5l?H*jN[9HQ

trHQ9k#

v Tv8z*hS?V8zJINur8zNV9O"!Nh&KTolk#
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– zQdN0 (?@7"SQL 9F<HasHb) GO"Tv8z^?O

TAB 8zO1l9Z<9HV-9(ilk#

– zQdbGO"FORTRAN Wm0i`K,g7?AG9Hjs0,Q35

lF$lP"Tv8zOCn5lk# TAB O$55l^;s#

Tv*hS TAB KHQ5lkB]N8zO"WiCHU)<`4HK[J

j^9#?H(P"OS/2 O|" / ~TrTvKHQ9kNKP7"UNIX

Y<9N79F`O~TN_rHQ7^9#

FORTRAN � 	���

[9HQtO"SQL 9F<HasHbG2H5lk FORTRAN @lQtHJ

j^9#3lKhj""Wj1<7gsO~OG<?rG<?Y<9&^M<

8c<KO7"^?G<?Y<9&^M<8c<+iPOG<?ru1hk3

H,G-^9#"Wj1<7gs,3sQ$k5lkH"3sQ$i<O[9

HQtr>N FORTRAN QtH7FHQ7^9#[9HQtOJ<NX(K

>CF?>"k@"*hSHQ7F/@5$#

FORTRAN �� 	����	�

SQL Wj3sQ$i<O"k@5l?>0KhCF[9HQtr1L7^9#

3Nlg"J<N,',,Q5l^9#

v Qt>O 255 8zJbN95GXj9k#

v [9HQtO"SQL"sql"DB2"^?O db2 J0N\,tG+O9k#3l

iO79F`,HQ9k=slG9#

 	������

[9HQtk@N1LKO"SQL Nk@;/7gsrHQ7J1lPJj^;

s# 3lO"=lJ_N SQL 9F<HasHG2H,D=J[9HQtrW

j3sQ$i<KNi;^9#

FORTRAN Wj3sQ$i<O"-zJ FORTRAN k@N5V;CHN_r

-zJQtk@H7F'17^9#3liNk@O"tMQt^?O8zQt

N$:l+rk@7^9#tM[9HQtO"tMN SQL ~POMKP9k

~POMH7FHQ9k3H,G-^9#8z[9HQtO$UN8z"|

U"~V^?O?$`&9?sWN SQL ~POMKP9k~POMH7FH

QG-^9#Wm0i^<O"POQt,u1hkMr^ak3HNG-k9

5r}Dh&K3<G#s07J1lPJj^;s# FORTRAN K*1kt

M[9HQtN=8O"tM[9HQtN=8r(7^9#
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=$?K[9HQtrk@9k}!KD$F\7/O" 369Z<8NX=$?

[9HQtNk@Yr2H7F/@5$#

FORTRAN K*1ktM[9HQtN=8

XX INTEGER*2
INTEGER*4
REAL*4
REAL *8
DOUBLE PRECISION

Y

,

varname
/ initial-value /

XZ

tM[9HQtKX9kM8v`:

1. REAL*8 H DOUBLE PRECISION O1MG"k#

2. REAL*8 jtN$sG#1<?<KO"D GOJ/ E rHQ9k#

FORTRAN K*1k8zQtN=8: Gj9O"8z[9HQtN=8r(7

^9#

FORTRAN K*1k8zQtN=8: Gj9

XX Y

,

CHARACTER varname
*n / initial-value /

XZ

DQ9

XX Y

,

SQL TYPE IS VARCHAR (length) varname XZ

8z[9HQtKX9kM8v`:

1. *n NGgMO 254#

2. 95 (length) , 1 H 32 672 NVG"klg"[9HQtN?$WO

VARCHAR(448)#

3. 95 (length) , 32 673 H 32 700 NVG"klg"[9HQtN?$WO

LONG VARCHAR(SQLTYPE 456)#

4. k@bG VARCHAR [9HQt*hS LONG VARCHAR [9HQtri

|_j9k3HOvD5lF$J$#

VARCHAR Nc:

k@:

sql type is varchar(1000) my_varchar
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3NkL"J<N=$,8.5l^9#

character my_varchar(1000+2)
integer*2 my_varchar_length
character my_varchar_data(1000)
equivalence( my_varchar(1),
+ my_varchar_length )
equivalence( my_varchar(3),
+ my_varchar_data )

"Wj1<7gsO"?H(P"[9HQtNbFN_jd!:N?aK"

my_varchar_length *hS my_varchar_data N>}rh}G-^9# SQL 9

F<HasHGY<9> (33GO"my_varchar) rHQ7F" VARCHAR 4

Nr2H7^9#

LONG VARCHAR Nc:

k@:

sql type is varchar(10000) my_lvarchar

3NkL"J<N=$,8.5l^9#

character my_lvarchar(10000+2)
integer*2 my_lvarchar_length
character my_lvarchar_data(10000)
equivalence( my_lvarchar(1),
+ my_lvarchar_length )
equivalence( my_lvarchar(3),
+ my_lvarchar_data )

"Wj1<7gsO"?H(P"[9HQtNbFN_jd!:N?aK"

my_lvarchar_length *hS my_lvarchar_data N>}rh}G-^9# SQL 9

F<HasHGY<9> (33GO"my_lvarchar) rHQ7F" LONG

VARCHAR 4Nr2H7^9#

m: J<NcK(9h&J CONNECT 9F<HasHGO" FORTRAN 8z

9Hjs0&[9HQt dbname *hS userid Ne3Vis/O"h}

0Ko|5l^9#

EXEC SQL CONNECT TO :dbname USER :userid USING :passwd

7+7"Q9o<IKOVis/b-zG"k?a"Q9o<IN[9H

Qtr VARCHAR H7Fk@7"B]NQ9o<IN95r?G9kh

&K95 (length) U#<kIr_j7J1lPJj^;s#

EXEC SQL BEGIN DECLARE SECTION
character*8 dbname, userid
sql type is varchar(18) passwd

EXEC SQL END DECLARE SECTION
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character*18 passwd_string
equivalence(passwd_data,passwd_string)
dbname = 'sample'
userid = 'userid'
passwd_length= 8
passwd_string = 'password'
EXEC SQL CONNECT TO :dbname USER :userid USING :passwd

FORTRAN �����

81QtO"INTEGER*2 G<?&?$WH7Fk@7^9#

FORTRAN �
�� LOB ��

FORTRAN K*1ki<8&*V8'/H (LOB) [9HQtN=8O"

FORTRAN K*1ki<8&*V8'/H (LOB) [9HQtN=8r(7^

9#

FORTRAN K*1ki<8&*V8'/H (LOB) [9HQtN=8

XX Y

,

SQL TYPE IS BLOB (length ) variable-name
CLOB K

M
G

XZ

LOB [9HQtKX9kM8v`:

1. GRAPHIC ?$WO"FORTRAN GO5]<H5lF$J$#

2. SQL TYPE IS"BLOB"CLOB"K"M"G O"g8z".8z"^?O=

N.gN$:lGb+^oJ$#

3. BLOB *hS CLOB NlgO" 1 <= lob-length <= 2 147 483 647 G"

k#

4. LOB k@bGN LOB Ni|=OG-J$#

5. [9HQt>KO"Wj3sQ$i<8.3<IK*$F ’length’ H ’data’

H$&\,l,"k#

BLOB Nc:

k@:

sql type is blob(2m) my_blob

3NkL"J<N=$,8.5l^9#

character my_blob(2097152+4)
integer*4 my_blob_length
character my_blob_data(2097152)
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equivalence( my_blob(1),
+ my_blob_length )
equivalence( my_blob(5),
+ my_blob_data )

CLOB Nc:

k@:

sql type is clob(125m) my_clob

3NkL"J<N=$,8.5l^9#

character my_clob(131072000+4)
integer*4 my_clob_length
character my_clob_data(131072000)
equivalence( my_clob(1),
+ my_clob_length )
equivalence( my_clob(5),
+ my_clob_data )

FORTRAN �
�� LOB ������

FORTRAN K*1ki<8&*V8'/H (LOB) m1<?<&[9HQtN

=8O"FORTRAN K*1ki<8&*V8'/H (LOB) m1<?<&[9

HQtNk@N=8r(7^9#

FORTRAN K*1ki<8&*V8'/H (LOB) m1<?<&[9HQtN=8

XX Y

,

SQL TYPE IS BLOB_LOCATOR variable-name
CLOB_LOCATOR

XZ

LOB m1<?<&[9HQtKX9kM8v`:

1. GRAPHIC ?$WO"FORTRAN GO5]<H5lF$J$#

2. SQL TYPE IS"BLOB_LOCATOR"CLOB_LOCATOR O"g8z".8

z"^?O=N.gN$:lGb+^oJ$#

3. m1<?<Ni|=OG-J$#

CLOB m1<?<Nc (BLOB m1<?<H1M):

k@:

SQL TYPE IS CLOB_LOCATOR my_locator

3NkL"J<Nk@,8.5l^9#

integer*4 my_locator
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FORTRAN �
��.1-�����

FORTRAN K*1kU!$k2H[9HQtN=8O"FORTRAN K*1kU

!$k2H[9HQtNk@N=8r(7^9#

FORTRAN K*1kU!$k2H[9HQtN=8

XX Y

,

SQL TYPE IS BLOB_FILE variable-name
CLOB_FILE

XZ

U!$k2H[9HQtKX9kM8v`:

1. Graphic ?$WO"FORTRAN GO5]<H5lF$J$#

2. SQL TYPE IS"BLOB_FILE"CLOB_FILE O"g8z".8z"^?O=

N.gN$:lGb+^oJ$#

BLOB U!$k2HQtNc (CLOB U!$k2HQtH1M):

SQL TYPE IS BLOB_FILE my_file

3NkL"J<Nk@,8.5l^9#

character my_file(267)
integer*4 my_file_name_length
integer*4 my_file_data_length
integer*4 my_file_file_options
character*255 my_file_name
equivalence( my_file(1),
+ my_file_name_length )
equivalence( my_file(5),
+ my_file_data_length )
equivalence( my_file(9),
+ my_file_file_options )
equivalence( my_file(13),
+ my_file_name )

FORTRAN ��&�����	� SQL �����-�

CjNjAQ_ FORTRAN NG<?&?$WO"G<?Y<9&^M<8c

<NsN?$WKP~7F$^9#[9HQtH7Fk@G-kNO"3li

N FORTRAN G<?&?$WN_G9#

766Z<8N=34 O"=l>lNs?$WKP~9k FORTRAN G<?&?

$Wr(7^9#Wj3sQ$i<O[9HQtk@r!P9kH":v9k

SQL G<?&?$WNMr=L7^9#G<?Y<9&^M<8c<O3NM

rHQ7F""Wj1<7gsHNVGdjHj9kG<?rQ97^9#
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m: DB2 [9H@lG"DATALINK G<?&?$Wr5]<H9k[9HQ

tO"j^;s#

= 34. FORTRAN k@K^CW5lk SQL G<?&?$W

SQL s?$W1 FORTRAN G<?&?$W SQL s?$W-R

SMALLINT

(500 ^?O 501)

INTEGER*2 16 SCHNdfU-0t

INTEGER

(496 ^?O 497)

INTEGER*4 32 SCHNdfU-0t

REAL2

(480 ^?O 481)

REAL*4 1:Yb0.t@

DOUBLE3

(480 ^?O 481)

REAL*8 \:Yb0.t@

DECIMAL(p,s)

(484 ^?O 485)

7)KP ~9kbN,J$ ;

REAL*8 rHQ

QC/ 10 Jt

CHAR(n)

(452 ^?O 453)

CHARACTER*n 95, n NGj98z9Hjs0# n NOO

O 1 A 254

VARCHAR(n)

(448 ^?O 449)

SQL TYPE IS VARCHAR(n) n NO

OO 1 A 32 672

DQ98z9Hjs0

LONG VARCHAR

(456 ^?O 457)

SQL TYPE IS VARCHAR(n) n NO

OO 32 673 A 32 700

long DQ98z9Hjs0

CLOB(n)

(408 ^?O 409)

SQL TYPE IS CLOB (n) n NOO

O 1 A 2 147 483 647

i<8&*V8'/HDQ98z9Hjs0

CLOB m1<?<Qt4

(964 ^?O 965)

SQL TYPE IS CLOB_LOCATOR 5<P<eN CLOB BNr1L9k

CLOB U!$k2HQt4

(920 ^?O 921)

SQL TYPE IS CLOB_FILE CLOB G<?r^`U!$kN-RR

BLOB(n)

(404 ^?O 405)

SQL TYPE IS BLOB(n) n NOOO

1 A 2 147 483 647

i<8&*V8'/HDQ9 2 J9Hjs0

BLOB m1<?<Qt4

(960 ^?O 961)

SQL TYPE IS BLOB_LOCATOR 5<P<eN BLOB BNr1L9k

BLOB U!$k2HQt4

(916 ^?O 917)

SQL TYPE IS BLOB_FILE BLOB G<?r^`U!$kN-RR

DATE

(384 ^?O 385)

CHARACTER*10 10 P$HN8z9Hjs0

TIME

(388 ^?O 389)

CHARACTER*8 8 P$HN8z9Hjs0

TIMESTAMP

(392 ^?O 393)

CHARACTER*26 26 P$HN8z9Hjs0
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= 34. FORTRAN k@K^CW5lk SQL G<?&?$W (3-)

SQL s?$W1 FORTRAN G<?&?$W SQL s?$W-R

m:
1. SQL s?$WN<NGiNtzO81Qt,s!5lJ$3Hr(7" 2 V\NtzO81Qt,s!5lk3

Hr(7^9#81QtO"LkMr(7?j"ZjNFil?9Hjs0N95r]19kNK,WG9#3l

iO"3liNG<?&?$WN SQLDA N SQLTYPE U#<kIK(5lkMG9#

2. FLOAT(n) 33G 0 < n < 25 Nlg"REAL H1A# SQLDA GN REAL H DOUBLE Nc$O95NMG9

(4 ^?O 8)#

3. !N SQL ?$WO"DOUBLE H1Al#

v FLOAT

v FLOAT(n)#33G"n NhkOOO 24 < n < 54#

v DOUBLE PRECISION

4. 3lOs?$WGOJ/"[9HQt?$WG"k#

5]<H5lF$kG<?&?$W=l>lKD$Fk@5l?[9HQtr
^`" SQL k@N5sWkrJ<K(7^9#

EXEC SQL BEGIN DECLARE SECTION
INTEGER*2 AGE /26/
INTEGER*4 DEPT
REAL*4 BONUS
REAL*8 SALARY
CHARACTER MI
CHARACTER*112 ADDRESS
SQL TYPE IS VARCHAR (512) DESCRIPTION
SQL TYPE IS VARCHAR (32000) COMMENTS
SQL TYPE IS CLOB (1M) CHAPTER
SQL TYPE IS CLOB_LOCATOR CHAPLOC
SQL TYPE IS CLOB_FILE CHAPFL
SQL TYPE IS BLOB (1M) VIDEO
SQL TYPE IS BLOB_LOCATOR VIDLOC
SQL TYPE IS BLOB_FILE VIDFL
CHARACTER*10 DATE
CHARACTER*8 TIME
CHARACTER*26 TIMESTAMP
INTEGER*2 WAGE_IND

EXEC SQL END DECLARE SECTION

J<K"5]<H5lk FORTRAN G<?&?$WN=N>N,'r(7^

9#

v VARCHAR"LONG VARCHAR"^?O CLOB [9HQtrHQ7F"

254 8zhjb9$0* SQL 9F<HasHrjAG-k#

FORTRAN � SQLSTATE 
�� SQLCODE ��

LANGLEVEL Wj3sQ$k&*W7gsr SQL92E NMHHbKHQ9k

H"!N 2 DNk@r[9HQtH7FH_~a^9#
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EXEC SQL BEGIN DECLARE SECTION;
CHARACTER*5 SQLSTATE
INTEGER SQLCOD
.
.
.

EXEC SQL END DECLARE SECTION

3liNIAibXj5lJ$lg"Wj3sQ$k&9FCWNV"

SQLCOD k@,>j5l^9#QtKO ’SQLSTATE’ ^?O ’SQLSTA’ H

>0,U1il^9#3N*W7gsrHQ9kH-KO"INCLUDE SQLCA

9F<HasHrXj7FOJiJ$3HKmU7F/@5$#

#tN=<9&U!$k,"k"Wj1<7gsNlg"F=<9&U!$k

K SQLCOD H SQLSTATE Nk@,e-Nh&KH_~^lk3H,"j^

9#

FORTRAN �����-���,*���������

FORTRAN GO"^A (#tP$H) [9HQtG<?&?$WO5]<H5

lF$^;s# character G<?&?$WKhCF".g8z[9HQt@1

,5]<H5lF$^9#0iU#C/&G<?r^`f<6< SQLDA rn

.9k3HOD=G9#

FORTRAN ��	������
� (
	�) EUC�
�� UCS-2 �������

�

eucJp ^?O eucTW 3<I&;CHGBT5lF$k"^?O UCS-2 G<?

Y<9K\35lF$k"Wj1<7gs+iwilF/k0iU#C/&G

<?O9YF" UCS-2 3<I&Z<81LRG?0U15l^9#"Wj1

<7gsN&GO"0iU#C/8z9Hjs0rG<?Y<9&5<P<K

wk0K UCS-2 KQ97F*/,W,"j^9#1MK"UCS-2 G<?Y<

9+i"Wj1<7gs,hjP90iU#C/&G<?"^?O EUC eucJP

^?O eucTW 3<IGBT5lF$k"Wj1<7gs,G<?Y<9+i

hjP90iU#C/&G<?b" UCS-2 KhCF3<I=5l^9#3N

?a""Wj1<7gsN&GO"UCS-2 G<?G=(7h&H9klgr|

-"bt*K UCS-2 +i4HQN"Wj1<7gsN3<I&Z<8KQ9

9k,W,"j^9#

3Nh&JQ9O"SQLDA XNG<?N#L0"^? SQLDA +iNG<?

N#LeKBT9k,W,"k?a" UCS-2 XNQ9*hS UCS-2 +iNQ

9O"4HQN"Wj1<7gs,4v9k3HKJj^9# DB2 fKP<

5k&G<?Y<9GO""Wj1<7gs+i"/;9D=JQ9k<As
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Os!7F$^;s#=NeojK"4HQN*Zl<F#s0&79F`+

iFSP7D=J79F`&3<krHQ7F/@5$# UCS-2 G<?Y<

9NlgO"VARCHAR *hS VARGRAPHIC 9+i<XtNHQrM89

k3H,G-^9#

3liNXtN\YKD$FO"SQL rbq r2H7F/@5$#

lL*J EUC "Wj1<7gs+/NXKKD$FO" 553Z<8NX|\

l*hSfql (KNz) EUC *hS UCS-2 3<I&;CHKX9kM8v

`Yr2H7F/@5$#

h24O FORTRAN GNWm0i_s0 769
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�25� REXX ���������

REXX GNWm0i_s0KX9kM8v` 771
REXX N@l)B . . . . . . . . . 772

REXX K*1k SQLEXEC"SQLDBS"*

hS SQLDB2 NP? . . . . . . . 772
REXX GN SQL 9F<HasHNH_~_ 773
REXX N[9HQt . . . . . . . . . 775

REXX GN[9HQtN?> . . . . . 776
REXX GN[9HQtN2H . . . . . 776
REXX N81Qt . . . . . . . . 776
v0jA REXX Qt . . . . . . . 777
REXX N LOB [9HQt . . . . . 779
REXX K*1k LOB m1<?<k@ 779
REXX K*1k LOB U!$k2Hk@ 780
REXX GN LOB [9HQtN/j" 781

REXX G5]<H5lF$k SQL G<?&

?$W . . . . . . . . . . . . . 782

REXX GN+<=kNHQ . . . . . 784
REXX NBTWo . . . . . . . . . 784

REXX NP$sI&U!$k . . . . . 785
REXX N API =8 . . . . . . . . . 786
REXX N9H"<I&Wm7<8c< . . . 788

REXX K*1k9H"<I&Wm7<8

c<NFSP7 . . . . . . . . . 788
REXX N/i$"sHKX9kM8v

` . . . . . . . . . . . . . 790
REXX N5<P<KX9kM8v` 790
SQLDA 10 JU#<kIN:YH

SCALE MN!w . . . . . . . . 790
REXX N|\l^?Ofql (KNz) EUC
KX9kM8v` . . . . . . . . . . 790

REXX �����������������

CjN[9H@lKhkWm0i_s0NM8v`KD$F"J_NZ<8G

b@7^9#H_~_ SQL 9F<HasH"@l)B"*hS5]<H5l

k[9HQtNG<?&?$WKD$FNps,^^l^9#

m: REXX N5]<HO DB2 P<8gs 5 K*$FN)5l"#e REXX

N5]<HrH%9k=jO"j^;s#?H(P"REXX O"=>JI

N SQL *V8'/H1LRrh}G-^;s#3lO 18 P$Hhj9

$+iG9# 19 A 128 P$H9N=>JIN"P<8gs 5 hjeN

DB2 KIC5l?!=rHQ7?$lgKO" REXX J0N@lG"W

j1<7gsrn.9k,W,"j^9#

REXX O$s?<Wj?<@lJNG"Wj3sQ$i<"3sQ$i<"^

?Ojs+<rHQ7^;s#=Nej"3 DN DB2 API rHQ7F"

REXX N DB2 "Wj1<7gsrn.7^9# DB2 N5^6^JWGr"

/;99kKO"J<N API rHQ7F/@5$#

SQLEXEC
SQL @lr5]<H7^9#

SQLDBS
DB2 API N3^sIA0NP<8gsr5]<H7^9#
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SQLDB2
3^sITWm;C5<XN REXX CjN$s?<U'<9r5]<

H7^9#3N$s?<U'<9rHQ9k5$N)B*hS\YKD

$FO" 786Z<8NXREXX N API =8Yr2H7F/@5$#

REXX ����

9F<HasH^?O3^sIKH</sr^ak3H,G-^9#=lO"

REXX QtKP~G-k SQLEXEC"SQLDBS"*hS SQLDB2 k<AsK

O5l^9#3Nlg"REXX $s?<Wj?<O SQLEXEC ^?O

SQLDB2 rFSP90K"QtNMrV97^9#

3NuVrr1kKO"9F<HasHN9Hjs0r"zQd (’ ’ ^?O

″ ″) GOsG/@5$#zQdGO^J$lg"Qt>H18H</s,"k

H"=NH</sO REXX $s?<Wj?<KhCFrh5l"

SQLEXEC"SQLDBS"^?O SQLDB2 k<AsKOO5l^;s#

REXX/SQL GO"#g SQL O5]<H5l^;s#

REXX/SQL 9H"<I&Wm7<8c<O" OS/2 *hS Windows 32 SC

H *Zl<F#s0&79F`G5]<H5lF$^9," AIX GO5]<

H5lF$^;s#

REXX �
�� SQLEXEC�SQLDBS�
�� SQLDB2 ���

"Wj1<7gsG"DB2 API N$:l+rHQ9k0"^?O SQL 9F<

HasHr/T9k0K"SQLDBS"SQLDB2"*hS SQLEXEC k<Asr

P?7J1lPJj^;s#3NP?O"REXX $s?<Wj?<K

REXX/SQL N~j}@rNi;^9# OS/2 WiCHU)<`H AIX WiC

HU)<`GO"P?N?aN}!,/7[Jj^9#!NcO"=l>lN

k<AsNP?KD$F57$=8r(7^9#

OS/2 ^?O Windows GNP?N5sWk

/* ------------ Register SQLDBS with REXX -------------------------*/
If Rxfuncquery('sQLDBS') <> 0 then

rcy = Rxfuncadd('sQLDBS','DB2AR','sQLDBS')
If rcy ¥= 0 then

do
say 'SQLDBS was not successfully added to the REXX environment'
signal rxx_exit

end

/* ------------ Register SQLDB2 with REXX -------------------------*/
If Rxfuncquery('sQLDB2') <> 0 then

rcy = Rxfuncadd('sQLDB2','DB2AR','sQLDB2')
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If rcy ¥= 0 then
do

say 'SQLDB2 was not successfully added to the REXX environment'
signal rxx_exit

end

/* ----------------- Register SQLEXEC with REXX --------------------*/
If Rxfuncquery('sQLEXEC') <> 0 then

rcy = Rxfuncadd('sQLEXEC','DB2AR','sQLEXEC')
If rcy ¥= 0 then

do
say 'SQLEXEC was not successfully added to the REXX environment'
signal rxx_exit

end

AIX GNP?N5sWk

/* ------------ Register SQLDBS, SQLDB2 and SQLEXEC with REXX --------*/
rcy = SysAddFuncPkg("db2rexx")
If rcy ¥= 0 then

do
say 'db2rexx was not successfully added to the REXX environment'
signal rxx_exit

end

OS/2 GO"RxFuncAdd 3^sIO9YFN;C7gsKD- 1 s@1BT9

k,W,"j^9#

AIX GO"SysAddFuncPkg r9YFN REXX/SQL "Wj1<7gsGBT7

J1lPJj^;s#

RXfuncadd API *hS SysAddFuncPkg API N\YKD$FO"=l>l

OS/2 *hS AIX GN REXX NqAK-\5lF$^9#

REXX �� SQL 	!��"�������

SQL 9F<HasHNh}KO"SQLEXEC k<AsrHQ7F/@5$#

SQLEXEC k<AsN8z9Hjs0z-tOJ<NWG+i.j^9#

v SQL -<o<I

v v0jA1LR

v 9F<HasH&[9HQt

-zJ SQL 9F<HasHr SQLEXEC k<AsKO93HKhj"=l>

lNWGrWa7^9#J<N=8rHQ7^9#

CALL SQLEXEC 'statement'
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SQL 9F<HasHO#tTKOCFQ3,D=G9#9F<HasHN=l

>lNt,O1lzQdGO_"J<K(9h&K"IC9F<HasHNF

-9HHNhZjH7F3s^rHQ7F/@5$#

CALL SQLEXEC 'sQL text',
'additional text',

.

.

.
'final text'

J<K"REXX GNH_~_ SQL Ncr(7^9#

statement = "UPDATE STAFF SET JOB = 'Clerk' WHERE JOB = 'Mgr'"
CALL SQLEXEC 'EXECUTE IMMEDIATE :statement'
IF ( SQLCA.SQLCODE < 0) THEN

SAY 'Update Error: SQLCODE = ' SQLCA.SQLCODE

3NcGO"97,5oKTol?+I&+r=G9k?aK" SQLCA =$N

SQLCODE U#<kI,!:5lF$^9#

H_~_ SQL 9F<HasHKO"J<N,',,Q5l^9#

v !NH_~_ SQL 9F<HasHO"SQLEXEC k<AsK>\O93H

,G-k#

CALL

CLOSE

COMMIT

CONNECT

CONNECT TO

CONNECT RESET

DECLARE

DESCRIBE

DISCONNECT

EXECUTE

EXECUTE IMMEDIATE

FETCH

FREE LOCATOR

OPEN

PREPARE

RELEASE

ROLLBACK

SET CONNECTION
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>N SQL 9F<HasHO"SQLEXEC k<AsHHbK EXECUTE

IMMEDIATE 9F<HasH"^?O PREPARE H EXECUTE 9F<Ha

sHrHQ7F0*Kh}5lk#

v REXX GO"CONNECT *hS SET CONNECTION 9F<HasHG[9

HQtrHQ9k3HOG-J$#

v +<=k>*hS9F<HasH>O"!Nh&Kv0jA5lk#

c1 A c100
WITH HOLD *W7gsrHQ;:Kk@7?"OO, c1 A c50

N+<=kN+<=k>"*hS WITH HOLD *W7gsrHQ7

Fk@7?"OO, c51 A c100 N+<=kN+<=k>G9#

+<=k>N1LRO"DECLARE"OPEN"FETCH"*hS

CLOSE 9F<HasHKHQ5l^9#3lO"SQL WaGHQ

5lk+<=kr1L7^9#

s1 A s100
OO, s1 A s100 N9F<HasH>G9#

9F<HasH>N1LRO"DECLARE"DESCRIBE"PREPARE"

*hS EXECUTE 9F<HasHKHQ5l^9#

+<=k>*hS9F<HasH>KO"v0jA1LRrHQ7J1lP

JiJ$#=N>N>0O'ail^;s#

v +<=krk@9k]KO"DECLARE 9F<HasHbN+<=k>H9

F<HasH>,P~7F$J1lPJiJ$#?H(P"c1 r+<=k>

H7FHQ9klg"9F<HasH>KO s1 rHQ7J1lPJj^;

s#

v SQL 9F<HasHbGOmarHQ7J$#

REXX � 	���

[9HQtO"SQL 9F<HasHbG2H5lk REXX N@lQtG9#

3lKhj""Wj1<7gsO~OG<?r DB2 KO7"^? DB2 +i

POG<?ru1hk3H,G-^9# REXX "Wj1<7gsO LOB m

1<?<*hS LOB U!$k2HQtr|-"[9HQtrk@9k,WO

"j^;s#[9HQtNG<?&?$W*hS5$:O"QtN2HNBT

~Khj5l^9#[9HQtN?>*hSHQN]KO"J<N,'r,Q

7F/@5$#
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REXX �� 	����	�

57/?>5l? REXX QtO"9YF[9HQtH7FHQG-^9#Q

t>N95O 64 8z^GG9#Tj*IrQt>NGeN8zH7FHQ7

J$G/@5$#[9HQt>KO"Qz"tz"*hS @"_"!"."?"$

H$C?8zrHQG-^9#

REXX �� 	������

REXX $s?<Wj?<O"Wm7<8c<bN9Hjs0GzQdGO^l

F$J$bNr9YF!:7^9#9Hjs0,=TN REXX QtW<kb

NQtr=7F$klgKO" REXX ,=N9Hjs0r=TMHV-9(

^9#J<K"REXX K*1k[9HQtN2H}!r(7^9#

CALL SQLEXEC 'FETCH C1 INTO :cm'
SAY 'Commission = ' cm

8z9Hjs0,tMG<?&?$WKQ95lJ$h&K9k?a"9Hj

s0rJ<NcNh&K1lzQdGOsG/@5$#

VAR = '100'

REXX O"3 P$HN8z9Hjs0 100 KQt VAR r;CH7^9#1l

zQd,9Hjs0NltKJCF$klgO"!NcK>CF/@5$#

VAR = "'100'"

CHARACTER U#<kIKtMG<?r^~9klg"REXX $s?<Wj

?<O"tMG<?r0tG<?H_J7^9#7?,CF"tM9Hjs0

r@(*K"k7F"1lzQdGO`,W,"j^9#

REXX �����

REXX K*1k81QtNG<?&?$WO"10 J.t@r}?J$tG

9#J<K"INDICATOR -<o<IrHQ7? REXX K*1k81QtN

cr(7^9#

CALL SQLEXEC 'FETCH C1 INTO :cm INDICATOR :cmind'
IF ( cmind < 0 )

SAY 'Commission is NULL'

e-NcGO"cmind ,iNM+I&+!:5l^9#iNMGOJ$lg"

"Wj1<7gsO cm NajMrHQ9k3H,G-^9#iNMNlg"

hjP5lkMO NULL G"cm OHQ5l^;s#3Nlg"G<?Y<

9&^M<8c<O[9HQtNMrQ97^;s#
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���� REXX ��

SQLEXEC"SQLDBS *hS SQLDB2 OljN`nNkLH7F"v0jA

REXX Qtr;CH7^9#=liNQtOJ<NH*jG9#

RESULT
F`nKhj"aj3<I,;CH5l^9#HQ5lkMOJ<NH

*jG9#

n n O"U)<^CH5l?aC;<8NP$Htr(95NM

G9#3NMra9NO GET ERROR MESSAGE API N_G

9#

0 API ,BT5lF$^9#REXX Qt SQLCA KO"API N

0;u7,^^l^9# SQLCA.SQLCODE ,<mGJ$lg

O"=NMKX"7?F-9H&aC;<8, SQLMSG K^

^l^9#

-1 API r0;9k?aK=,Jabj<,"j^;s#Wa5l

?aC;<8Oa5l^;s#

-2 SQLCA.SQLCODE , 0 K;CH5l^9#aC;<8Oa5

l^;s#

-3 SQLCA.SQLCODE K5zJ SQLCODE ,^^lF$^9#a

C;<8Oa5l^;s#

-6 SQLCA REXX Qt,n.G-^;s#3lO"=,Jabj

<,J$+"^?O?i+N}3G REXX QtW<k,HQ

G-J$H$&3Hr(7^9#

-7 SQLMSG REXX Qt,n.G-^;s#3lO"=,Jab

j<,J$+"^?O?i+N}3G REXX QtW<k,H

QG-J$H$&3Hr(7^9#

-8 REXX QtW<k+i SQLCA.SQLCODE REXX Qtrhj

P93H,G-^;s#

-9 hjP7N]K"SQLCA.SQLCODE REXX QtNZjNF,

Tol^7?#3NQtN95OGg 5 P$H^GG9#

-10 SQLCA.SQLCODE REXX Qtr"ASCII +i-zJ90tK

Q9G-^;s#

-11 REXX QtW<k+i SQLCA.SQLERRML REXX Qtrhj

P93H,G-^9#

-12 hjP7N]K"SQLCA.SQLERRML REXX QtNZjNF

,Tol^7?#3NQtN95OGg 2 P$H^GG9#

-13 SQLCA.SQLERRML REXX Qtr"ASCII +i-zJ;0t

KQ9G-^;s#

-14 REXX QtW<k+i SQLCA.SQLERRMC REXX Qtrhj

P93H,G-^;s#
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-15 hjP7N]K"SQLCA.SQLERRMC REXX QtNZjNF

,Tol^7?#3NQtN95OGg 70 P$H^GG9#

-16 (i<&F-9HKXj5l? REXX Qtr;CHG-^;

s#

-17 REXX QtW<k+i SQLCA.SQLSTATE REXX Qtrhj

P93H,G-^;s#

-18 hjP7N]K"SQLCA.SQLSTATE REXX QtNZjNF,

Tol^7?#3NQtN95OGg 2 P$H^GG9#

m: -8 A -18 NMra9NO"GET ERROR MESSAGE API N_G

9#

SQLMSG
SQLCA.SQLCODE , 0 GJ$lg"3NMKO(i<&3<IKX

"7?F-9H&aC;<8,^^l^9#

SQLISL
,%lYkG9#HQ5lkMOJ<NH*jG9#

RR ?|D=I_hj#

RS I_hjGj#

CS +<=kGj#3l,J,~MG9#

UR s3_CHI_hj#

NC 3_CHJ7 (NC O"ltN AS/400 5<P<G7+5]<

H5lF$^;s)#

SQLCA
SQL 9F<HasHNh}NeK975l? SQLCA =$H"DB2

API ,FSP5l^9#3N=$N`\KD$FO"I} API rbq

Gb@5lF$^9#

SQLRODA
CALL 9F<HasHrHQ7FFSP5lk"9H"<I&Wm7

<8c<N~PO SQLDA =$G9#G<?Y<9&"Wj1<7g

s&jb<H&$s?<U'<9 (DARI) API rHQ7FFSP5l

k"PO SQLDA 9H"<I&Wm7<8c<Gb"j^9# 3N=

$N`\KD$FO"I} API rbq Gb@5lF$^9#

SQLRIDA
G<?Y<9&"Wj1<7gs&jb<H&$s?<U'<9

(DARI) API rHQ7FFSP5lk"9H"<I&Wm7<8c<N

~O SQLDA =$G9#3N=$N`\KD$FO"I} API rbq

Gb@5lF$^9#
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SQLRDAT
G<?Y<9&"Wj1<7gs&jb<H&$s?<U'<9

(DARI) API rHQ7FFSP5lk"5<P<&Wm7<8c<N

SQLCHAR =$G9#3N=$N`\KD$FO"I} API rbq

Gb@5lF$^9#

REXX � LOB  	���

REXX [9HQtK LOB srhjP7F/klg"3NsO1c (D^j"

+&sHO5lJ$) 9Hjs0H7F]I5l^9#3lO"8zY<9N

SQL ?$W (?H(P"CHAR"VARCHAR"GRAPHIC"LONG JI) 9YF

H18}!Gh}5l^9#~OGO"[9HQtNbFN5$:, 32K r

6(klg"^?OJ<Kb@9kp`r~?7F$klgKO",ZJ LOB

?$W,djvFil^9#

REXX SQL GO"J<K(9[9HQtN9Hjs0NbFKhj"LOB ?

$W,hj5l^9#

[9HQtN9Hjs0NbF HQ5lk LOB
?$W

:hv1=’LoNzQdU-9Hjs0, 32K r6(F$k’ CLOB

:hv2=″’H_~_hZjzQd ″,″ U-N9Hjs0, 32K r6(F$k’″ CLOB

:hv3=″G’G G+O9kH_~_hZj1lzQd ″,″ U-N DBCS , 32K r6(F$k’″ DBCLOB

:hv4=″BIN’BIN G+O9kH_~_hZj1lzQd ″,″ U-N9Hjs0,$UN95G"k’″ BLOB

REXX �
�� LOB ������

REXX K*1k LOB m1<?<&[9HQtN=8O"REXX K*1k

LOB m1<?<&[9HQtNk@N=8r(7^9#

REXX K*1k LOB m1<?<&[9HQtN=8

XX Y

,

DECLARE : variable-name LANGUAGE TYPE BLOB LOCATOR
CLOB
DBCLOB

XZ

"Wj1<7gsbG LOB m1<?<&[9HQtrk@7J1lPJj^

;s#3liNk@,PF/kH"REXX/SQL OWm0i`N=lJ_Nt,

G"k@5l?[9HQtrm1<?<H7Fhj7$^9#m1<?<NM

O"btA0G REXX QtK]I5l^9#
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J<Kcr(7^9#

CALL SQLEXEC 'DECLARE :hv1, :hv2 LANGUAGE TYPE CLOB LOCATOR'

(s8s+ia5l? LOB Khj==5lkG<?O"J<K(9A0N

FREE LOCATOR 9F<HasHrHQ7F" REXX/SQL bGr|9k3H

,G-^9#

FREE LOCATOR 9F<HasHN=8

XX Y

,

FREE LOCATOR : variable-name XZ

J<Kcr(7^9#

CALL SQLEXEC 'FREE LOCATOR :hv1, :hv2'

REXX �
�� LOB .1-�����

"Wj1<7gsbG LOB U!$k2H[9HQtrk@7J1lPJj^

;s#3liNk@,PF/kH"REXX/SQL OWm0i`N=lJ_Nt,

G"k@5l?[9HQtr LOB U!$k2HH7Fhj7$^9#

REXX K*1k LOB U!$k2HQtN=8O"REXX K*1k LOB U!

$k2H[9HQtNk@N=8r(7^9#

REXX U!$k2Hk@

XX Y

,

DECLARE : variable-name LANGUAGE TYPE BLOB FILE
CLOB
DBCLOB

XZ

J<Kcr(7^9#

CALL SQLEXEC 'DECLARE :hv3, :hv4 LANGUAGE TYPE CLOB FILE'

REXX K*1kU!$k2HQtKO"3 DNU#<kI,^^l^9#e-

NcGO"J<NbN,=N 3 DNU#<kIKjv7^9#

hv3.FILE_OPTIONS.
"Wj1<7gsKhj;CH5l"U!$kNHQ!rX(7^9#

hv3.DATA_LENGTH.
DB2 Khj;CH5l"U!$kN5$:rX(7^9#
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hv3.NAME.
"Wj1<7gsKhj"LOB U!$kN>0K_j5l^9#

FILE_OPTIONS NlgO""Wj1<7gs,J<N-<o<Ir_j7^

9#

-<o<I (0tM)
U#

READ (2)
U!$k,~OKHQ5l^9#*<Ws"I_hj"/m<:G-k

NO"5,NU!$kG9#U!$kbNG<?N95O" ("Wj1

<7gsNWa&N3<IKhj) U!$kN*<Ws~KW;5l^

9#

CREATE (8)
POK*$F"77$U!$krn.7^9#U!$k,9GK8_7

F$klgO(i<HJj^9#U!$kN95 (P$H1L) O"U

!$k2HQt=$N DATA_LENGTH U#<kIKa5l^9#

OVERWRITE (16)
POK*$F"U!$k,9GK8_9klgO=lreq-7"=&

GJ$lgO77$U!$krn.7^9#U!$kN95 (P$H1

L) O"U!$k2HQt=$N DATA_LENGTH U#<kIKa5l^

9#

APPEND (32)
U!$k,9GK8_9klgO=3KPO,IC5l"=&GJ$l

gO77$U!$k,n.5l^9#U!$kKIC5lkG<? (U

!$k4NN95GOJ$) N95 (P$H1L) O"U!$k2HQ

t=$N DATA_LENGTH U#<kIKa5l^9#

m: REXX GO"U!$k2H[9HQtO#gQtG9#7?,CF"

NAME"NAME_LENGTH"*hS FILE_OPTIONS U#<kIO"k@9k@1G

J/"Mb_j7J1lPJj^;s#

REXX �� LOB  	������


OS/2 GO"Wm0i`N*;ebzOr}D REXX SQL LOB m1<?<*

hSU!$k2H[9HQtk@r"@(*K/j"7J1lPJiJ$lg

,"j^9#3lO"BTfN;C7gs,/m<:5lk^G"Wj1<7

gs&Wm;9,*;7J$?aG9# REXX SQL LOB k@,/j"5l

J$H" LOB "Wj1<7gsNBTeK1l;C7gsbGBT5lF$

k>N"Wj1<7gsN82KJj^9#

k@r/j"9k=8r(7^9#

h25O REXX GNWm0i_s0 781



CALL SQLEXEC "CLEAR SQL VARIABLE DECLARATIONS"

3N9F<HasHO"LOB "Wj1<7gsN*<K3<G#s07J1l

PJj^;s#>0N"Wj1<7gsGk@,/j"5lF$J$lg,"

kNG"k@r/j"9k?aNsr*JjJH7F"3N9F<HasHr

$UNljK3<G#s0G-^9 (?H(P"REXX SQL "Wj1<7gs

NGi)#

REXX ��&�����	� SQL �����-�

CjNjAQ_ REXX NG<?&?$WO" DB2 NsN?$WKP~7F

$^9 =35 O" SQLEXEC *hS SQLDBS , REXX QtrINh&Kr

a7F"=NbFr DB2 NG<?&?$WKQ99k+r(7F$^9#

m: DB2 [9H@lG"DATALINK G<?&?$Wr5]<H9k[9HQ

tO"j^;s#

= 35. REXX k@K^CW5lk SQL s?$W

SQL s?$W1 REXX G<?&?$W SQL s?$W-R

SMALLINT

(500 ^?O 501)

10 J.t@r}?J$ -32 768

A 32 767 Nt

16 SCHNdfU-0t

INTEGER

(496 ^?O 497)

10 J.t@r}?J$ -2 147 483 648

A 2 147 483 647 Nt

32 SCHNdfU-0t

REAL2

(480 ^?O 481)

-3.40282346 x 1038 A 3.40282346 x 1038

Nb0.tNt

1:Yb0.t@

DOUBLE3

(480 ^?O 481)

-1.79769313 x 10308 A 1.79769313 x

10308 Nb0.tNt

\:Yb0.t@

DECIMAL(p,s)

(484 ^?O 485)

10 J.t@r}Dt QC/ 10 Jt

CHAR(n)

(452 ^?O 453)

0eKzQd (’) r}D9Hjs0#2

DNzQdr|/H"95, n KJ

k#

hT*hSe3Vis/"^?Ob0

.tN E J0NstM8zr}D"9

5 n N9Hjs0

95, n NGj98z9Hjs0 (n

NOOO 1 A 254 ^G)

VARCHAR(n)

(448 ^?O 449)

CHAR(n) Hy7$ 95, n NDQ98z9Hjs0# n

NOOO 1 A 4000 ^G

LONG VARCHAR

(456 ^?O 457)

CHAR(n) Hy7$ 95, n NDQ98z9Hjs0# n

NOOO 1 A 32 700 ^G
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= 35. REXX k@K^CW5lk SQL s?$W (3-)

SQL s?$W1 REXX G<?&?$W SQL s?$W-R

CLOB(n)

(408 ^?O 409)

CHAR(n) Hy7$ 95, n Ni<8&*V8'/HDQ

98z9Hjs0# n NOOO 1 A

2 147 483 647 ^G

CLOB m1<?<Qt4

(964 ^?O 965)

DECLARE :var_name LANGUAGE

TYPE CLOB LOCATOR

5<P<eN CLOB BNr1L9k

CLOB U!$k2HQt4

(920 ^?O 921)

DECLARE :var_name LANGUAGE

TYPE CLOB FILE

CLOB G<?r^`U!$kN-RR

BLOB(n)

(404 ^?O 405)

0eK"]9HmU#<r}D9Hj

s0G"BIN ,hT9k#hTN BIN

H 2 DN"]9HmU#<r|/H"

n 8zHJk

95, n Ni<8&*V8'/HDQ

9 2 J9Hjs0# n NOOO 1 A

2 147 483 647 ^G

BLOB m1<?<Qt4

(960 ^?O 961)

DECLARE :var_name LANGUAGE

TYPE BLOB LOCATOR

5<P<eN BLOB BNr1L9k

BLOB U!$k2HQt4

(916 ^?O 917)

DECLARE :var_name LANGUAGE

TYPE BLOB FILE

BLOB G<?r^`U!$kN-RR

DATE

(384 ^?O 385)

CHAR(10) Hy7$ 10 P$HN8z9Hjs0

TIME

(388 ^?O 389)

CHAR(8) Hy7$ 8 P$HN8z9Hjs0

TIMESTAMP

(392 ^?O 393)

CHAR(26) Hy7$ 26 P$HN8z9Hjs0

m: J<NG<?&?$WO"DBCS D-GN_HQD=G9#

GRAPHIC(n)

(468 ^?O 469)

0eK"]9HmU#<r}D9Hj

s0G"G ^?O N ,hT9k#hT

N8zH 2 DN"]9HmU#<r|

/H" n DN DBCS 8zHJk

95, n NGj9^A9Hjs0# n

NOOO 1 A 127 ^G

VARGRAPHIC(n)

(464 ^?O 465)

GRAPHIC(n) Hy7$ 95, n NDQ9^A9Hjs0# n

NOOO 1 A 2000 ^G

LONG VARGRAPHIC

(472 ^?O 473)

GRAPHIC(n) Hy7$ 95, n N9DQ9^A9Hjs0#

n NOOO"1 A 16 350 ^G

DBCLOB(n)

(412 ^?O 413)

GRAPHIC(n) Hy7$ 95, n Ni<8&*V8'/HDQ

9^A9Hjs0# n NOOO 1 A

1 073 741 823 ^G

DBCLOB m1<?<Qt4

(968 ^?O 969)

DECLARE :var_name LANGUAGE

TYPE DBCLOB LOCATOR

5<P<eN DBCLOB BNr1L9

k

DBCLOB U!$k2HQt4

(924 ^?O 925)

DECLARE :var_name LANGUAGE

TYPE DBCLOB FILE

DBCLOB G<?r^`U!$kN-R

R
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= 35. REXX k@K^CW5lk SQL s?$W (3-)

SQL s?$W1 REXX G<?&?$W SQL s?$W-R

m:

1. s?$WNGiNVfO"81Qt,s!5lJ$3Hr(7"2 V\NVfO81Qt,s!5lk3Hr(

9#81QtO"LkMr(7?j"ZjNFil?9Hjs0N95r]19kNK,WG9#

2. FLOAT(n) 33G 0 < n < 25 Nlg"REAL H1A# SQLDA GN REAL H DOUBLE Nc$O95NMG9

(4 ^?O 8)#

3. !N SQL ?$WO"DOUBLE H1Al#

v FLOAT

v FLOAT(n)#33G"n NhkOOO 24 < n < 54#

v DOUBLE PRECISION

4. 3lOs?$WGOJ/"[9HQt?$WG"k#

REXX ��3�0����

REXX K*$F+<=krk@9k]"+<=kOHqHX"U1il^9#

HqO"PREPARE 9F<HasHGdjvFil?9F<HasH>HX"

U1il^9#2H7?[9HQtOQia<?<&^<+<G=5l^9#

J<NcO"0* SELECT 9F<HasHKX"9k DECLARE 9F<Ha

sHr(7F$^9#

prep_string = "SELECT TABNAME FROM SYSCAT.TABLES WHERE TABSCHEMA = ?"
CALL SQLEXEC 'PREPARE S1 FROM :prep_string';
CALL SQLEXEC 'DECLARE C1 CURSOR FOR S1';
CALL SQLEXEC 'OPEN C1 USING :schema_name';

REXX �����

REXX "Wj1<7gsGOWj3sQ$k"*hSjs/OTol^;s#

OS/2 Nlg""Wj1<7gs&U!$kNH%RO .CMD KJCF$k,

W,"j^9#3NH%RrU1kH""Wj1<7gsr*Zl<F#s

0&79F`N3^sI&WmsWH+i>\BTG-^9#

Windows 32 SCH *Zl<F#s0&79F`Nlg""Wj1<7gs&

U!$kKO"$UN>0rU1k3H,G-^9#U!$krn.e"!N

h&K REXX $s?<Wj?<r/07F""Wj1<7gsr*Zl<F

#s0&79F`N3^sI&WmsWH+iBTG-^9#

REXX file_name
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AIX GO""Wj1<7gs&U!$kK$UNH%RrU1k3H,G-^

9#!N 2 DN}!N$:l+rHQ7F""Wj1<7gsrBTG-^

9#

1. 7'k&3^sI&WmsWHG"rexx name H~O9k# name O

REXX Wm0i`N>0G9#

2. REXX Wm0i`Nh,TK ″magic number″ (#!) ,^^l" REXX/6000

$s?<Wj?<N"kG#l/Hj<,1L5lF$klgO" REXX

Wm0i`N>0r7'k&3^sI&WmsWHK~O9k3HKhj"

3lrBTG-^9#?H(P"REXX/6000 $s?<Wj?<&U!$k

, /usr/bin G#l/Hj<K"klgO" REXX Wm0i`Nh,TrJ

<Nh&K7^9#

#! /usr/bin/rexx

7'k&3^sI&WmsWHK!N3^sIr~O9kH"Wm0i`,

BTD=KJj^9#

chmod +x name

7'k&3^sI&WmsWHKU!$k>r~O7F" REXX Wm0i

`rBT7F/@5$#

m: AIX GO"LIBPATH D-Qtr;CH7F" REXX SQL i$Vij<

db2rexx ,"kG#l/Hj<r^a^9#J<O=NcG9#

export LIBPATH=/lib:/usr/lib:/usr/lpp/db2_07_01/lib

REXX ��-�+�.1-�

REXX "Wj1<7gsr5]<H9k?aK"5 DNP$sI&U!$k,

s!5lF$^9#=liNU!$kN>0O"DB2UBIND.LST U!$kNf

KH_~^lF$^9#FP$sI&U!$kO"=l>lL9N,%lYk

rHQ7FWj3sQ$k5l^9#7?,CF"5 DN[JkQC1<8,

G<?Y<9bK]I5l^9#

J<K"5 DNP$sI&U!$kr(7^9#

DB2ARXCS.BND
+<=kGjN,%lYkr5]<H7^9#

DB2ARXRR.BND
?|D=I_hjN,%lYkr5]<H7^9#

DB2ARXUR.BND
s3_CHI_hjN,%lYkr5]<H7^9#
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DB2ARXRS.BND
I_hjGjN,%lYkr5]<H7^9#

DB2ARXNC.BND
3_CHJ7N,%lYkr5]<H7^9#3N,%lYkO"

AS/400 G<?Y<9&5<P<rn05;k]KHQ5l^9#>N

G<?Y<9GO"s3_CHI_hjN,%lYkH1MK0n7^

9#

m: 3liNU!$kr"G<?Y<9K@(*KP$sI7J1lPJiJ

$lgb"j^9#

SQLEXEC k<AsrHQ9klgO"+<=kGjKhjn.5l?QC1

<8,J,~NQC1<8H7FHQ5l^9#>N,%lYkrHQ9k,

W,"klgO"G<?Y<9K\39k0K SQLDBS CHANGE SQL

ISOLATION LEVEL API rHQ7F,%lYkrQ9G-^9#,%lYk

rQ99kH"=NeK3/ SQLEXEC k<AsKP9kFSP7,"7?K

Xj7?,%lYkHX"U1il^9#

OS/2 REXX "Wj1<7gsO";C7gsbN>N REXX Wm0i`N_

j,Q95lF$J$3HrN'7J$Bj"J,~N,%lYk,-zG"

kH_J7^;s# REXX "Wj1<7gsO"G<?Y<9K\39k0

K,%lYkr@(*K_j7J1lPJj^;s#

REXX � API 	�

DB2 API rFSP9KO"!N=8Khj SQLDBS k<AsrHQ7^9#

CALL SQLDBS 'command string'

DB2 API Nh}}!KD$FO" I} API rbq N DB2 API NOK\7

$b@,"j^9#

SQLDBS k<AsrHQ7Fb"HQ9k DB2 API rFSP;J$ (7?,

CF"I} API rbq KOj9H5lF$J$) lg" REXX "Wj1<

7gsb+i DB2 3^sITWm;C5< (CLP) rFSP7F"=N API

rFSP7F/@5$# DB2 CLP O"8`POuV^?OCjNU!$kN

IAi+KPO9kh&K?a7^9#=N}3G"REXX "Wj1<7gs

O"FSP5l? DB2 API +i=NPOK>\"/;9G-^;s#^?"

FSP5l? API ,5oKh}5l?+I&+rFWKO=G9k3HbG

-^;s#7+7"SQLDB2 API O DB2 CLP XN$s?<U'<9rs!

7F$^9#=N$s?<U'<9O"FFSP7eK#gN REXX QtG
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"k SQLCA r_j7F"FSP5l? API 4HKh},5o@C?+:T

@C?+r">\ REXX "Wj1<7gsKU#<IPC/G-^9#

SQLDB2 k<AsrHQ7F"!N=8Khj DB2 API rFSP93H,G

-^9#

CALL SQLDB2 'command string'

'command string' O"3^sITWm;C5< (CLP) Gh}D=J9Hjs

0G9# CLP Gh}D=J9Hjs0N=8O" 3^sIrbq r2H7

F/@5$#

SQLDB2 rHQ7F DB2 API rFSP93HO"!NlgN>O CLP r>

\FSP9NH18G9#

v BTD= CLP NFSP7, SQLDB2 NFSP7GV95l?lg (>N9

YFN CLP *W7gsHQia<?<O"18h&KXj5lF$k)#

v SQLDB2 NFSP7eK REXX N#gQt SQLCA ,_j5l?,"BT

D= CLP NFSP7eKO_j5lJ+C?lg#

v SQLDB2 rFSP7?~"CLP NG#9Wl$PONJ,~MO*UK_

j5lF$^9,"BTD= CLP rFSP9lg"G#9Wl$POO*

sK_j5lF$^9# CLP NG#9Wl$POr*sKZjX(kK

O" SQLDB2 K +o ^?O -o- *W7gsrO7^9#

SQLDB2 NFSP7e"REXX Qt@1, SQLCA K_j5lkNG" DB2

API rFSP9KO"3Nk<As@1rHQ7F/@5$# DB2 API O

SQLDBS $s?<U'<9G9,"SQLCA J0NG<?ra7^;s7"=

_NH3mH_~^lFO$^;s#7?,CF SQLDB2 GO"J<N DB2

API @1,5]<H5lF$^9#

G<?Y<9Nh0= (Activate Database)

N<INIC (Add Node)

DB2 P<8gs 1 QP$sI (Bind for DB2 Version 1)(1) (2)

DB2 P<8gs 2 ^?O 5 QP$sI (Bind for DB2 Version 2 or 5)(1)

N<IGNG<?Y<9n. (Create Database at Node)

N<IGNG<?Y<9NImCW (Drop Database at Node)

N<INImCWN!: (Drop Node Verify)

G<?Y<9Nsh0= (Deactivate Database)

P?uC (Deregister)

m<I (Load)(3)

HqNm<I (Load Query)

Wm0i`NWj3sQ$k (Precompile Program)(1)

QC1<8NFP$sI (Rebind Package)(1)
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N<I&0k<WNF,6 (Redistribute Nodegroup)

P? (Register)

G<?Y<9I}Wm0i`N+O (Start Database Manager)

G<?Y<9I}Wm0i`Nd_ (Stop Database Manager)

SQLDB2 ,5]<H9k DB2 API KX9km:

1. 3liN3^sIO"SQLDB2 $s?<U'<9rp7F CONNECT 9F

<HasHr,WH7^9# SQLDB2 $s?<U'<9rHQ7?\3G

O"SQLEXEC $s?<U'<9K\3G-^;s#^?"SQLEXEC $s

?<U'<9rHQ7?\3GO"SQLDB2 $s?<U'<9K\3G-

^;s#

2. SQLDB2 $s?<U'<9rp7F OS/2 G5]<H5l^9#

3. Load API QN$UXjNPOQia<?< pLoadInfoOut O" REXX N

"Wj1<7gsKaj^;s# Load API H=NQia<?<KX9k

\YO" I} API rbq r2H7F/@5$#

m: SQLDB2 k<AsO"eKj9H5l? DB2 API N?a@1KHQ5l

kh&KU^5lF$^9," SQLDBS k<AsrL8F5]<H5l

F$J$">N DB2 API N?aKbHQ9k3H,G-^9#"k$

O"REXX "Wj1<7gsb+i CLP rp7F"/;99k3H,D

=G9#

REXX �	�
�+��������

REXX SQL "Wj1<7gsO"SQL CALL 9F<HasHrHQ7F"G

<?Y<9&5<P<G9H"<I&Wm7<8c<rFSP;^9#9H"

<I&Wm7<8c<O"AIX 79F`eN REXX r|-"=N5<P<e

G5]<H5lk$UN@lGn.9k3H,G-^9# (/i$"sH&"

Wj1<7gsO AIX eN REXX Gn.G-^9,">N@lH1M"AIX

eN REXX Gn.5l?9H"<I&Wm7<8c<rFSP93HOG-

^;s#)

REXX �
��	�
�+�������������

CALL 9F<HasHrHQ9kH"/i$"sH&"Wj1<7gs,5<

P<&9H"<I&Wm7<8c<HNVGG<?rdjHjG-kh&KJ

j^9#~POG<?QN$s?<U'<9O"[9HQtNj9HKJCF

$^9 (\7/O"SQL rbq r2H)# REXX OlLK"[9HQtN?

$WH5$:r=NbFKpE$F=L9k?a" CALL KO5lkPOl

QQtO=|POH18?$WH5$:r}D@_<NG<?rQ$Fi|=

5l^9#
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G<?O"CALL 9F<HasHN USING DESCRIPTOR =8rHQ7"

SQLDA REXX Qtrp7F"9H"<I&Wm7<8c<KO5l^9# =

36 K SQLDA ,_j5lk}!r(7^9#=NfN ':value' O""Wj1

<7gsK,WJMr^` REXX [9HQtN9F`G9# DESCRIPTOR

Nlg"'n' O SQLDA NCjN sqlvar WGr(9tMG9#&&NtMO"

=36 N<NmUv`KP~7F$^9#

= 36. CALL 9F<HasHrHQ7?9H"<I&Wm7<8c<N"/i$"sH&

N REXX SQLDA

USING DESCRIPTOR :value.SQLD 1

:value.n.SQLTYPE 1

:value.n.SQLLEN 1

:value.n.SQLDATA 1 2

:value.n.SQLDIND 1 2

m:

1. 9H"<I&Wm7<8c<rFSP90K"/i$"sH&"Wj1<7

gsO,ZJG<?rHQ7F REXX Qtri|=7J1lPJiJ$#

SQL CALL 9F<HasH,BT5lkH"G<?Y<9&^M<8c<

O-1hrdj6j" REXX QtW<k+i REXX QtNMrhjP7

^9# CALL 9F<HasHGHQ5lk SQLDA GO"G<?Y<9&

^M<8c<O"SQLTYPE *hS SQLLEN MKpE$F"-1hr

SQLDATA *hS SQLIND U#<kIKdj6j^9#

REXX 9H"<I&Wm7<8c<Nlg (D^j"FSP5lkWm7<

8c<, OS/2 REXX Gn.5lF$k)"/i$"sHKhj CALL 9

F<HasH^?O DARI API N$:l+N?$W+iO5lkG<?

O"J<Nv0jA>rHQ7FG<?Y<9&5<P<N REXX QtW

<kK~lil^9#

SQLRIDA
REXX ~O SQLDA QtNv0jA>

SQLRODA
REXX PO SQLDA QtNv0jA>

2. 9H"<I&Wm7<8c<,*;9kH"G<?Y<9&^M<8c<O

9H"<I&Wm7<8c<+ibQtNMrhjP9#=liNMO/i

$"sH&"Wj1<7gsKa5l"/i$"sHN REXX QtW<k

NfKV+l^9#

h25O REXX GNWm0i_s0 789



REXX ���-
����������

CALL 9F<HasHG[9HQtrHQ9kH-O"5<P<&Wm7<8

c<+i[9HQtKa5lkG<?9YFH_9-N"k?$WNMK"F

[9HQtri|=7F/@5$#3Ni|=O"P~9k81,iG"CF

bBT7J1lPJj^;s#

-RRrHQ9kH-O"SQLDATA ri|=7F"5<P<&Wm7<8c

<+ia5lkG<?9YFH_9-N"k?$WNG<?r^ak,W,"

j^9#3Ni|=O"SQLIND U#<kIKiNM,~CF$FbBT7J

1lPJj^;s#

REXX �������������

v0jA5l?PO sqlda SQLRODA N SQLDATA U#<kI*hS

SQLIND (LkMD?$WNlg) N9YF,i|=5lF$k3HrN'7F

/@5$#?H(P"SQLRODA.SQLD , 2 Nlg"(?H("P~9k81

,iG"G<?,/i$"sHKa5lJ/Fb) !NU#<kIKO18G

<?,~CF$kO:G9#

v SQLRODA.1.SQLDATA

v SQLRODA.2.SQLDATA

SQLDA 10 �.���+��� SCALE ����

REXX Wm0i`G SQLDA POri|=7?lg"G<?Y<9&^M<8

c<+ia5l? SQLDA =$+i 10 JU#<kIN:YHLhjMrhj

P9KO" sqllen.scale MH sqllen.precision MrHQ7^9#J<O=

NcG9#

.

.

.
/* INITIALIZE ONE ELEMENT OF OUTPUT SQLDA */
io_sqlda.sqld = 1
io_sqlda.1.sqltype = 485 /* DECIMAL DATA TYPE */
io_sqlda.1.sqllen.scale = 2 /* DIGITS RIGHT OF DECIMAL POINT */
io_sqlda.1.sqllen.precision = 7 /* WIDTH OF DECIMAL */
io_sqlda.1.sqldata = 00000.00 /* HELPS DEFINE DATA FORMAT */
io_sqlda.1.sqlind = -1 /* NO INPUT DATA */
.
.
.

REXX �	������
� (
	�) EUC ��������

REXX "Wj1<7gsO"|\ldfql (KNz) N EUC D-GO5]

<H5l^;s#
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��A. �&����� SQL 	!��"��

=37:

v Linux"OS/2"UNIX"*hS Windows 32 SCH *Zl<F#s0&79

F`N DB2 fKP<5k&G<?Y<9G5]<H5lk SQL 9F<H

asHr9YFj9H7^9#

v =lir0*KBTG-k+I&+r(9 ('X' G=9)

v =li,3^sITWm;C5< (CLP) G5]<H5lk+I&+r(9

('X' G=9)

v =N9F<HasH, DB2 3<k&lYk&$s?<U'<9 (DB2 CLI)

rHCFBTG-k+I&+r(9 ('X' ^?O DB2 CLI Xt>G=9)

v =N9F<HasHr SQL Wm7<8c<GBTG-k+I&+r(9

('X' G=9)

=37 ra+=H7FHQ9k3HbG-^9#=8JI"9YFN9F<Ha

sHN04Jb@KD$FO" SQL rbq r2H7F/@5$#

= 37. SQL 9F<HasH (DB2 fKP<5k&G<?Y<9)

SQL 9F<HasH 0*1 3^sI

TWm;

C5<

(CLP)

3<k&lYk&

$s?<U'<93 (CLI)
SQL Wm
7<8c

<

ALLOCATE CURSOR X

djvF9F<HasH X

ASSOCIATE LOCATORS X

A L T E R { B U F F E R P O O L ,

NICKNAME,10 NODEGROUP,

SERVER,10 TABLE,

TABLESPACE, USER MAPPING,10

TYPE, VIEW }

X X X

BEGIN DECLARE SECTION2

CALL X9 X4 X

CASE 9F<HasH X

CLOSE X SQLCloseCursor(), SQLFreeStmt() X

COMMENT ON X X X X

COMMIT X X SQLEndTran, SQLTransact() X
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= 37. SQL 9F<HasH (DB2 fKP<5k&G<?Y<9) (3-)

SQL 9F<HasH 0*1 3^sI

TWm;

C5<

(CLP)

3<k&lYk&

$s?<U'<93 (CLI)
SQL Wm
7<8c

<

#g SQL (H_~_) X4

#g9F<HasH X

CONNECT (?$W 1) X S Q L B r o w s e C o n n e c t ( ) ,

SQLConnect(), SQLDriverConnect()

CONNECT (?$W 2) X S Q L B r o w s e C o n n e c t ( ) ,

SQLConnect(), SQLDriverConnect()

CREATE { ALIAS, BUFFERPOOL,

D I S T I N C T T Y P E ,

EVENT MONITOR, FUNCTION,

FUNCTION MAPPING,10 INDEX,

INDEX EXTENSION, METHOD,

NICKNAME,10 NODEGROUP,

PROCEDURE, SCHEMA, TABLE,

TABLESPACE, TRANSFORM

TYPE MAPPING,1 TRIGGER,

USER MAPPING,10 TYPE, VIEW,

WRAPPER10 }

X X X X11

DECLARE CURSOR2 X SQLAllocStmt() X

DECLARE GLOBAL

TEMPORARY TABLE

X X X X

DELETE X X X X

DESCRIBE8 X S Q L C o l A t t r i b u t e s ( ) ,

S Q L D e s c r i b e C o l ( ) ,

SQLDescribParam()6

DISCONNECT X SQLDisconnect()

DROP X X X X11

END DECLARE SECTION2

EXECUTE SQLExecute() X

EXECUTE IMMEDIATE SQLExecDirect() X

EXPLAIN X X X X

FETCH X SQLExtendedFetch()7, SQLFetch(),

SQLFetchScroll()7

X

FLUSH EVENT MONITOR X X X
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= 37. SQL 9F<HasH (DB2 fKP<5k&G<?Y<9) (3-)

SQL 9F<HasH 0*1 3^sI

TWm;

C5<

(CLP)

3<k&lYk&

$s?<U'<93 (CLI)
SQL Wm
7<8c

<

FOR 9F<HasH X

FREE LOCATOR X4 X

GET DIAGNOSTICS X

GOTO 9F<HasH X

GRANT X X X X

IF 9F<HasH X

INCLUDE2

INSERT X X X X

ITERATE X

LEAVE 9F<HasH X

LOCK TABLE X X X X

LOOP 9F<HasH X

OPEN X SQLExecute(), SQLExecDirect() X

PREPARE SQLPrepare() X

REFRESH TABLE X X X

RELEASE X X

RELEASE SAVEPOINT X X X X

RENAME TABLE X X X

RENAME TABLESPACE X X X

REPEAT 9F<HasH X

RESIGNAL 9F<HasH X

RETURN 9F<HasH X

REVOKE X X X

ROLLBACK X X SQLEndTran(), SQLTransact() X

SAVEPOINT X X X X

select 9F<HasH X X X X

SELECT INTO X

SET CONNECTION X SQLSetConnection()

S E T C U R R E N T D E F A U L T

TRANSFORM GROUP

X X X X
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= 37. SQL 9F<HasH (DB2 fKP<5k&G<?Y<9) (3-)

SQL 9F<HasH 0*1 3^sI

TWm;

C5<

(CLP)

3<k&lYk&

$s?<U'<93 (CLI)
SQL Wm
7<8c

<

SET CURRENT DEGREE X X X X

SET CURRENT EXPLAIN MODE X X X, SQLSetConnectAttr() X

SET CURRENT EXPLAIN

SNAPSHOT

X X X, SQLSetConnectAttr() X

SET CURRENT PACKAGESET

SET CURRENT QUERY

OPTIMIZATION

X X X X

SET CURRENT REFRESH AGE X X X X

SET EVENT MONITOR STATE X X X X

SET INTEGRITY X X X

SET PASSTHRU10 X X X X

SET PATH X X X X

SET SCHEMA X X X X

SET SERVER OPTION10 X X X X

SET QL-Qt5 X X X X

SIGNAL 9F<HasH X

SIGNAL SQLSTATE5 X X X

UPDATE X X X X

VALUES INTO X

WHENEVER2

WHILE 9F<HasH X
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= 37. SQL 9F<HasH (DB2 fKP<5k&G<?Y<9) (3-)

SQL 9F<HasH 0*1 3^sI

TWm;

C5<

(CLP)

3<k&lYk&

$s?<U'<93 (CLI)
SQL Wm
7<8c

<

m:
1. 3Nj9HN9YFN9F<HasHOE* SQL H7F3<G#s0G-^9,"0* SQL H7

F3<G#s0G-kNO X ^</NU$?9F<HasH@1G9#

2. 3N9F<HasHOBTG-^;s#

3. X O":v9k9F<HasH, SQLExecDirect() ^?O SQLPrepare() H SQLExecute() NIA

iKhCFbBTG-kH$&U#G9#yAN DB2 CLI Xt,"kH"=NXt>,j9H5l

^9#

4. 3N9F<HasHO0*GOJ$bNN"DB2 CLI KhCF SQLExecDirect() ^?O

SQLPrepare() H SQLExecute() NIAi+rFSP9H-K"3N9F<HasH,Xj5l^9#

5. 3lO CREATE TRIGGER 9F<HasHGN_HQ9k3H,G-^9#

6. SQL DESCRIBE 9F<HasHO"PON-RKN_HQG-^9# DB2 CLI GO"~Ob-R

G-^9 (SQLDescribeParam() XtrHQ)#

7. SQL FETCH 9F<HasHO"lYK 1 sr 1 }~KhjP9lgKN_HQG-^9# DB2

CLI N SQLExtendedFetch() *hS SQLFetchScroll() XtGO"[s+ihjP93H,G-^

9#5iK"IAiN}~Kb"^?kL;CHNINLVGbhjP7D=G9#

8. DESCRIBE SQL 9F<HasHN=8O"CLP DESCRIBE 3^sIHOcCF$^9#

DESCRIBE SQL 9F<HasHKD$FO" SQL rbq r2H7F/@5$# DESCRIBE CLP

3^sIKD$FO" 3^sIrbq r2H7F/@5$#

9. CALL ,3^sITWm;C5<+i/T5l?lg"J<NWm7<8c<H=NDLQia<?

<@1,5]<H5l^9# (717Z<8NXJAR U!$kN$s9H<k"V9"*hS|nYr

2H)#

10. 9F<HasH,5]<H5lkNO""gG<?Y<9&5<P<Nlg@1G9#

11. SQL Wm7<8c<,/TG-kNO"wz"="*hSSe<QN CREATE *hS DROP 9F

<HasH@1G9#
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��B. ���������%

3NaGO"DB2 KQU5lF$k5sWk&Wm0i`KD$Fb@7^

9#9YFN5sWk&Wm0i`O" sqllib G#l/Hj<N samples 5

VG#l/Hj<NfK~CF$^9#5]<H5lF$k@l4HK5VG

#l/Hj<, 1 D:D"j^9#

\qGHQ5lk5sWk&Wm0i`O"5]<H5lk[9H@lKhk

H_~_ SQL 9F<HasH*hS API FSP7Ncr(7F$^9#5s

Wk&Wm0i`O";/+D1cKnilF$^9#Wm@/7gs&"W

j1<7gsO"API FSP7*hS SQL 9F<HasH+iNaj3<

I"CK SQLCODE ^?O SQLSTATE r4YJ1lPJj^;s#(i<

ro"SQLCODE"*hS SQLSTATE Nh}KD$FO" 126Z<8NXG

Gh}H SQLCA =$Yr2H7F/@5$#3liNWm0i`r=_HQ

7F$kD-G3~"n."*hSBT9k}!KD$FO" "Wj1<7g

s=[Njz- r2H7F/@5$#

m:

1. 3NaGO"DB2 ,5]<H9k9YFNWiCHU)<`QNWm0i

`@lN5sWk&Wm0i`r-\7F$^9#J<K(9cN9YF,

5]<H5lkWm0i_s0@lK\"5lF$ko1GO"j^;s#

2. DB2 5sWk&Wm0i`O"]ZO^C?/"j^;s,"V=N^

^WHQG-^9#f<6<*hS IBM J0N}O"JA"QU)<^s

9"?i+NgYN{5N9YFNj9/r45N$?@-^9#

5sWk&Wm0i`O"DB2 "Wj1<7gs+/ (DB2 AD) /i$"s

HKU07F$^9#5sWk&Wm0i`rFsWl<HH7FHQ7F"

H+N"Wj1<7gsrn.9k3H,G-^9#

5sWk&Wm0i`NU!$kH%RO"5]<H5lkF@l4HK[J

j"F@lbGb"H_~_ SQL Wm0i`HsH_~_ SQL Wm0i`

HGO[Jj^9#5iKO"F@lbNWm0i`&0k<W4HKb[J

CF$^9#3liN5sWk&U!$kH%Rr,`7?N,"!N=G

9#

@lLN5sWk&U!$kH%R

801Z<8N=38#
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Wm0i`&0k<WLN5sWk&U!$kH%R

801Z<8N=39#

!N=O"5sWk&Wm0i`r?$WG,`7F$^9#

H_~_ SQL J7N DB2 API 5sWk&Wm0i`

804Z<8N=40#

DB2 API H_~_ SQL 5sWk&Wm0i`

807Z<8N=41#

DB2 API J7NH_~_ SQL 5sWk&Wm0i`

809Z<8N=42#

f<6<jAXt5sWk&Wm0i`

811Z<8N=43#

DB2 CLI 5sWk&Wm0i`

812Z<8N=44#

Java JDBC 5sWk&Wm0i`

813Z<8N=45#

Java SQLJ 5sWk&Wm0i`

814Z<8N=46#

SQL Wm7<8c<&5sWk&Wm0i`

816Z<8N=47#

ActiveX Data Object"Remote Data Objects"*hS Microsoft
Transaction Server 5sWk&Wm0i`

818Z<8N=48#

*V8'/HNjs/Hda~_ (OLE) *<Ha<7gsN5sWk&Wm

0i` 819Z<8N=49#

*V8'/HNjs/Hda~_G<?Y<9 (OLE DB) =Xt

820Z<8N=50#

3^sITWm;C5<&Wm;C5< (CLP) 5sWk&Wm0i`

821Z<8N=51#

m0I}f<6<P}Wm0i`

821Z<8N=52#

m:

1. 807Z<8N=41 KO" DB2 API HH_~_ SQL 9F<HasHN>}

r}DWm0i`,~CF$^9#9YFN DB2 API 5sWk&Wm0i

`KD$FO" 804Z<8N=40 *hS 807Z<8N=41 N>}r2H7
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F/@5$# 9YFNH_~_ SQL 5sWk&Wm0i` (Java SQLJ

r|/) KD$FO" 807Z<8N=41 *hS 809Z<8N=42 N>}r

2H7F/@5$#

2. UDF 5sWk&Wm0i`N 811Z<8N=43 KO" DB2 CLI UDF W

m0i`,^^lF$^;s#=liKD$FO"812Z<8N=44 r2H

7F/@5$#

= 38. @lLN5sWk&U!$kH%R

@l G#l/Hj< H_~_ SQL r^`

Wm0i`

H_~_ SQL r
^^J$Wm0i`

C samples/c

samples/cli (CLI Wm0i`)

.sqc .c

C++ samples/cpp .sqC (UNIX)

.sqx (Windows *hS OS/2)

.C (UNIX)

.cxx (Windows

*hS OS/2)

COBOL samples/cobol

samples/cobol_mf

.sqb .cbl

JAVA samples/java .sqlj .java

REXX samples/rexx .cmd .cmd

= 39. Wm0i`&0k<WLN5sWk&U!$kH%R

5sWk&0k<W G#l/Hj< U!$kH%R

ADO, RDO, MTS samples¥ADO¥VB (Visual Basic)

samples¥ADO¥VC (Visual C++)

samples¥RDO

samples¥MTS

.bas .frm .vbp (Visual Basic)

.cpp .dsp .dsw (Visual C++)

CLP samples/clp .db2

OLE samples¥ole¥msvb (Visual Basic)

samples¥ole¥msvc (Visual C++)

.bas .vbp (Visual Basic)

.cpp (Visual C++)

OLE DB samples¥oledb .db2

SQL Wm7<8c

<

samples/sqlproc .db2

.c .sqc (/i$"sH&"Wj1<7gs)

f<6<P} samples/c .cad (OS/2)

.cadsm (UNIX *hS Windows)

.cdisk (UNIX *hS Windows)

.ctape (UNIX)
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m:

G#l/Hj<hZj8z

UNIX GO /# OS/2 *hS Windows WiCHU)<`GO ¥#

=NfGO"Windows ^?O OS/2 "k$O=N>}GN_HQ

D=JG#l/Hj<J0O" UNIX NhZj8z,HQ5l^

9#

U!$kH%R

H%R, 1 D7+8_7J$=K"k5sWkKs!5l^9#

H_~_ SQL r^`Wm0i`

3NWm0i`O"Wj3sQ$k,,WG9# REXX H_~_

SQL Wm0i`O"Wm0i`NBT~KH_~_ SQL 9F<

HasH,ra5lkNGc0KJj^9#

IBM COBOL 5sWk
AIX"OS/2"*hS Windows 32 SCHN*Zl<F#s0&7

9F`@1G" cobol 5VG#l/Hj<Ks!5l^9#

Micro Focus Cobol 5sWk
AIX"HP-UX"OS/2"Solaris Operating Environment"*hS

Windows 32 SCHN*Zl<F#s0&79F`@1G"

cobol_mf 5VG#l/Hj<Ks!5l^9#

Java 5sWk
Java UDF KC(F" Java G<?Y<9&3M/F#SF#<

(JDBC) "WlCH""Wj1<7gs"*hS9H"<I&Wm

7<8c<"Java Embedded SQL (SQLJ) "WlCH""Wj1<

7gs"*hS9H"<I&Wm7<8c<# Java 5sWkO"

5]<H5lk9YFN DB2 WiCHU)<`eGHQD=G

9#

REXX 5sWk
AIX"OS/2"*hS Windows NT *Zl<F#s0&79F`@

1Gs!5l^9#

CLP 5sWk
SQL 9F<HasHrBT9k3^sITWm;C5<N9/j

WHG9#

OLE 5sWk
Microsoft Visual Basic *hS Microsoft Visual C++ N*V8'/

HNjs/Hda~_ (OLE) N?aN5sWkG" Windows 32

SCH *Zl<F#s0&79F`eGN_s!5l^9#
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ADO"RDO"*hS MTS 5sWk
Microsoft Visual Basic *hS Microsoft Visual C++ N ActiveX

Data Object 5sWk"*hS Microsoft Visual Basic N Remote

Data Objects H Microsoft Transaction Server 5sWkG"

Windows 32 SCH *Zl<F#s0&79F`eGN_s!5

l^9#

f<6<P}5sWk

G<?Y<9&m0&U!$kr]87!w9kNKHQ9k"m

0I}f<6<P}Wm0i`G9#U!$kO".c H%RrU

1F>0Q97" C @lWm0i`H7F3sQ$k7J1lP

Jj^;s#

5sWk&Wm0i`O"DB2 ,$s9H<k5lF$kG#l/Hj<N

samples 5VG#l/Hj<K~CF$^9#5]<H5lF$k@l4HK

5VG#l/Hj<, 1 D:Dn.5l^9#J<NcGO"5]<H5lF

$kFWiCHU)<`QK C ^?O C++ Gn.5l?5sWk,"klj

r59}!r(7F$^9#

v UNIX WiCHU)<`Nlg

H_~_ SQL *hS DB2 API Wm0i`N C =<9&3<IO"G<

?Y<9&$s9?s9&G#l/Hj<N<K"k sqllib/samples/c K

"j^9# DB2 CLI Wm0i`N C =<9&3<IO"

sqllib/samples/cli K"j^9#5sWk=K"kWm0i`NICpsK

D$FO" DB2 $s9?s9N<N:v9k samples 5VG#l/Hj<

N README U!$kr2H7F/@5$# README U!$kKO"\qGj

9H5lF$J$ICN5sWk,^^lk3H,"j^9#

v OS/2 *hS Windows 32 SCH *Zl<F#s0&79F`Nlg

H_~_ SQL H DB2 API Wm0i`N C =<9&3<IO" DB2 $s

9H<k&G#l/Hj<N<K"k %DB2PATH%¥samples¥c K"j^9#

DB2 CLI Wm0i`N C =<9&3<IO" %DB2PATH%¥samples¥cli K

"j^9# Qt %DB2PATH% G" DB2 N$s9H<khr=LG-^9#

DB2 ,$s9H<k5lF$kIi$VKhCFO" %DB2PATH% O

drive:¥sqllib rX7^9#5sWk=K"kWm0i`NICpsKD$F

O":v9k %DB2PATH%¥samples 5VG#l/Hj<N README U!$kr

2H7F/@5$# README U!$kKO"\qGj9H5lF$J$IC

N5sWk,^^lk3H,"j^9#

4HQNWiCHU)<`KD$F 801Z<8N=38 G@Z5lF$J+C?

lgO"4HQND-KG-Npsr""Wj1<7gs=[Njz- G2H

7F/@5$#
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5sWk&Wm0i`&G#l/Hj<O"?$F$NWiCHU)<`GO

lLKI_hjlQG9#5sWk&Wm0i`O"Q9^?On.9k0

K"f<6<NnHG#l/Hj<K3T<7F/@5$#

���� SQL !�� DB2 API ����

= 40. H_~_ SQL J7N DB2 API 5sWk&Wm0i`

5sWk&

Wm0i` H_~_ API

backrest v sqlbftcq - =9Z<9&3sFJ<HqNhjP7

v sqlbstsc - =9Z<9&3sFJ<N_j

v sqlfudb - G<?Y<9=.N97

v sqlubkp - G<?Y<9NPC/"CW

v sqluroll - G<?Y<9Nm<kU)o<I

v sqlurst - G<?Y<9N|5

checkerr v sqlaintp - (i<&aC;<8N~j

v sqlogstt - SQLSTATE aC;<8N~j

cli_info v sqleqryi - /i$"sHpsNHq

v sqleseti - /i$"sHpsN_j

client v sqleqryc - /i$"sHNHq

v sqlesetc - /i$"sHN_j

d_dbconf v sqleatin - \3

v sqledtin - Zj%7

v sqlfddb - G<?Y<9=.GU)kHMN~j

d_dbmcon v sqleatin - \3

v sqledtin - Zj%7

v sqlfdsys - G<?Y<9&^M<8c<=.GU)kHMN~j

db_udcs v sqleatin - \3

v sqlecrea - G<?Y<9Nn.

v sqledrpd - G<?Y<9N|n
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= 40. H_~_ SQL J7N DB2 API 5sWk&Wm0i` (3-)

5sWk&

Wm0i` H_~_ API

db2mon v sqleatin - \3

v sqlmon - bK?<&9$CAN~j / 97

v sqlmonss - 9JCW7gCHN~j

v sqlmonsz - sqlmonss() POPCU!<K,WJ5$:N+Qb

j

v sqlmrset - bK?<Nj;CH

dbcat v sqlecadb - G<?Y<9N+?m0=

v sqledcls - G<?Y<9&G#l/Hj<&9-csN/m<:

v sqledgne - !NG<?Y<9&G#l/Hj<&(sHj<N

~j

v sqledosd - G<?Y<9&G#l/Hj<&9-csN*<W

s

v sqleuncd - G<?Y<9N"s+?m0

dbcmt v sqledcgd - G<?Y<9N3asHNQ9

v sqledcls - G<?Y<9&G#l/Hj<&9-csN/m<:

v sqledgne - !NG<?Y<9&G#l/Hj<&(sHj<N

~j

v sqledosd - G<?Y<9&G#l/Hj<&9-csN*<W

s

v sqleisig - 70Jk&OsIi<N$s9H<k

dbconf v sqleatin - \3

v sqlecrea - G<?Y<9Nn.

v sqledrpd - G<?Y<9N|n

v sqlfrdb - G<?Y<9=.Nj;CH

v sqlfudb - G<?Y<9=.N97

v sqlfxdb - G<?Y<9=.N~j

dbinst v sqleatcp - \3*hSQ9o<INQ9

v sqleatin - \3

v sqledtin - Zj%7

v sqlegins - $s9?s9
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= 40. H_~_ SQL J7N DB2 API 5sWk&Wm0i` (3-)

5sWk&

Wm0i` H_~_ API

dbmconf v sqleatin - \3

v sqledtin - Zj%7

v sqlfrsys - G<?Y<9&^M<8c<=.Nj;CH

v sqlfusys - G<?Y<9&^M<8c<=.N97

v sqlfxsys - G<?Y<9&^M<8c<=.N~j

dbsnap v sqleatin - \3

v sqlmonss - 9JCW7gCHN~j

dbstart v sqlepstart - G<?Y<9&^M<8c<N+O

dbstop v sqlefrce - "Wj1<7gsN/)

v sqlepstp - G<?Y<9&^M<8c<Nd_

dcscat v sqlegdad - DCS G<?Y<9N+?m0=

v sqlegdcl - DCS G#l/Hj<&9-csN/m<:

v sqlegdel - DCS G<?Y<9N"s+?m0

v sqlegdge - G<?Y<9N DCS G#l/Hj<&(sHj<

N~j

v sqlegdgt - DCS G#l/Hj<&(sHj<N~j

v sqlegdsc - DCS G#l/Hj<&9-csN*<Ws

dmscont v sqleatin - \3

v sqlecrea - G<?Y<9Nn.

v sqledrpd - G<?Y<9N|n

ebcdicdb v sqleatin - \3

v sqlecrea - G<?Y<9Nn.

v sqledrpd - G<?Y<9N|n

migrate v sqlemgdb - G<?Y<9N\T

monreset v sqleatin - \3

v sqlmrset - bK?<Nj;CH

monsz v sqleatin - \3

v sqlmonss - 9JCW7gCHN~j

v sqlmonsz - sqlmonss() POPCU!<K,WJ5$:N+Qb

j
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= 40. H_~_ SQL J7N DB2 API 5sWk&Wm0i` (3-)

5sWk&

Wm0i` H_~_ API

nodecat v sqlectnd - N<IN+?m0=

v sqlencls - N<I&G#l/Hj<&9-csN/m<:

v sqlengne - !NN<I&G#l/Hj<&(sHj<N~j

v sqlenops - N<I&G#l/Hj<&9-csN*<Ws

v sqleuncn - N<IN"s+?m0

restart v sqlerstd - G<?Y<9NFO0

setact v sqlesact - qW9Hjs0N_j

setrundg v sqlesdeg - BT~VNxYN_j

sws v sqleatin - \3

v sqlmon - bK?<&9$CAN~j / 97

utilapi v sqlaintp - (i<&aC;<8N~j

v sqlogstt - SQLSTATE aC;<8N~j

DB2 API ���� SQL ����

= 41. DB2 API H_~_ SQL 5sWk&Wm0i`

5sWk&

Wm0i` H_~_ API

asynrlog v sqlurlog - s1|I_hjm0

autocfg v db2AutoConfig -- +0=.

v db2AutoConfigMemory -- +0=.Nu-abj<

v sqlfudb -- G<?Y<9=.N97

v sqlfusys -- G<?Y<9&^M<8c<=.N97

v sqlesetc -- /i$"sHN_j

v sqlaintp -- SQLCA aC;<8

dbauth v sqluadau - vDN~j

dbstat v sqlureot - =NFT.

v sqlustat - Runstats
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= 41. DB2 API H_~_ SQL 5sWk&Wm0i` (3-)

5sWk&

Wm0i` H_~_ API

expsamp v sqluexpr - (/9]<H

v sqluimpr - $s]<H

impexp v sqluexpr - (/9]<H

v sqluimpr - $s]<H

loadqry v db2LoadQuery - HqNm<I

makeapi v sqlabndx - P$sI

v sqlaprep - Wm0i`NWj3sQ$k

v sqlepstp - G<?Y<9&^M<8c<Nd_

v sqlepstr - G<?Y<9&^M<8c<N+O

rebind v sqlarbnd - FP$sI

rechist v sqlubkp - G<?Y<9NPC/"CW

v sqluhcls - s|h0-?U!$k&9-csN/m<:

v sqluhgne - !Ns|h0-?U!$k&(sHj<N~j

v sqluhops - s|h0-?U!$k&9-csN*<Ws

v sqluhprn - s|h0-?U!$kN^hj

v sqluhupd - s|h0-?U!$kN97

tabscont v sqlbctcq - =9Z<9&3sFJ<HqN/m<:

v sqlbftcq - =9Z<9&3sFJ<HqNhjP7

v sqlbotcq - =9Z<9&3sFJ<HqN*<Ws

v sqlbtcq - =9Z<9&3sFJ<Hq

v sqlefmem - u-abj<

tabspace v sqlbctsq - =9Z<9HqN/m<:

v sqlbftpq - =9Z<9HqNhjP7

v sqlbgtss - =9Z<9}WN~j

v sqlbmtsq - =9Z<9Hq

v sqlbotsq - =9Z<9HqN*<Ws

v sqlbstpq - 1l=9Z<9Hq

v sqlefmem - u-abj<
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= 41. DB2 API H_~_ SQL 5sWk&Wm0i` (3-)

5sWk&

Wm0i` H_~_ API

tload v sqluexpr - (/9]<H

v sqluload - m<I

v sqluvqdp - =N=9Z<9NE_

tspace v sqlbctcq - =9Z<9&3sFJ<HqN/m<:

v sqlbctsq - =9Z<9HqN/m<:

v sqlbftcq - =9Z<9&3sFJ<HqNhjP7

v sqlbftpq - =9Z<9HqNhjP7

v sqlbgtss - =9Z<9}WN~j

v sqlbmtsq - =9Z<9Hq

v sqlbotcq - =9Z<9&3sFJ<HqN*<Ws

v sqlbotsq - =9Z<9HqN*<Ws

v sqlbstpq - 1l=9Z<9Hq

v sqlbstsc - =9Z<9&3sFJ<N_j

v sqlbtcq - =9Z<9&3sFJ<Hq

v sqlefmem - u-abj<

utilemb v sqlaintp - (i<&aC;<8N~j

v sqlogstt - SQLSTATE aC;<8N~j

DB2 API !������ SQL ����

= 42. DB2 API J7NH_~_ SQL 5sWk&Wm0i`

5sWk&

Wm0i`>

Wm0i`Nb@

adhoc 0* SQL *hS SQLDA =$rHQ7F SQL 3^sIrPC0Kh}9k}!

r(7^9# SQL 3^sIOf<6<KhCF~O5l"SQL 3^sIK~8?

PO,V5l^9#\YKD$FO"167Z<8NXc: ADHOC Wm0i`Yr2

H7F/@5$#

advsql CASE"CAST"*hS9+i<4*rJINH% SQL 0NHQcr(7^9#

blobfile 2 Ji<8&*V8'/H (BLOB) N`ncr" BLOB Mr5sWk&G<?Y

<9+iI_hCF=lrU!$kbKV/3HKhj(7^9#3NbFO"0

tSe<"<rHQ7F=(G-^9#
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= 42. DB2 API J7NH_~_ SQL 5sWk&Wm0i` (3-)

5sWk&

Wm0i`>

Wm0i`Nb@

columns 0* SQL rHQ7Fh}5lk+<=kNHQcr(7^9#3NWm0i`

O"XjN9-<^>N<K"k SYSCAT.COLUMNS +ikL;CHrj9H7

^9#

cursor E* SQL rHQ9k+<=kNHQcr(7^9# \YKD$FO"96Z<8N

Xc: +<=k&Wm0i`Yr2H7F/@5$#

delet G<?Y<9+i`\ro|9kE* SQL NHQcr(7^9#

dynamic 0* SQL rHQ9k+<=kNHQcr(7^9#

joinsql H% SQL kg0NHQcr(7^9#

largevol h,=5l?D-GBsHqh}rT&c"*hSkL;CHNH_go;r+0

=9k?aN NFS U!$k&79F`NHQcr(7^9# AIX GN_HQD=

G9#\YKD$FO"602Z<8NXc: gLG<?NjP (largevol.c)Yr2H7

F/@5$#

lobeval LOB m1<?<NHQcr(7"B]N LOB G<?N>ArYi;^9#\YK

D$FO"382Z<8NXLOBEVAL Wm0i`cNn0}!Yr2H7F/@5

$#

lobfile LOB U!$k&OsIkNHQcr(7^9#\YKD$FO"390Z<8N

XLOBFILE Wm0i`cNn0}!Yr2H7F/@5$#

lobloc LOB m1<?<NHQcr(7^9#\YKD$FO"376Z<8NXLOBLOC W

m0i`cNn0}!Yr2H7F/@5$#

lobval LOB NHQcr(7^9#

openftch E* SQL rHQ7?TNhjP7"97"*hSo|KD$F(7^9#\YK

D$FO"106Z<8NXOPENFTCH Wm0i`N0nNEH_Yr2H7F/@

5$#

recursql H% SQL F"*HqNHQcr(7^9#

sampudf =(sHj<r$59k?aN"f<6<jA?$W (UDT) *hSf<6<jAX

t (UDF) NHQcr(7^9#3NWm0i`Gk@5lk UDF O"=<9

UDF G9#

spclient spserver &Qi$Vij<bN9H"<I&Wm7<8c<rFSP9/i$"s

H&"Wj1<7gs#

spcreate.db2 spserver Wm0i`KhCFn.5l?9H"<I&Wm7<8c<rP?9k?

aN CREATE PROCEDURE 9F<HasHr^` CLP 9/jWH#

spdrop.db2 spserver Wm0i`KhCFn.5l?9H"<I&Wm7<8c<NP?rr|

9k?aK,WJ DROP PROCEDURE 9F<HasHr^` CLP 9/jWH#

spserver 9H"<I&Wm7<8c<NGbr(95<P<&Wm0i`#/i$"sH&

Wm0i`O spclient G9#
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= 42. DB2 API J7NH_~_ SQL 5sWk&Wm0i` (3-)

5sWk&

Wm0i`>

Wm0i`Nb@

static psr!w9kE* SQL r(7^9#\YKD$FO"75Z<8NXc: E*

SQL Wm0i`Yr2H7F/@5$#

tabsql H% SQL =0NHQcr(7^9#

tbdefine =Nn.}!*hS|n}!r(7^9#

thdsrver 9lCINn.HI}QN POSIX 9lCI API NHQcr(7^9#Wm0i`

O"3sF-9HNW<kr]i7^9# generate_work Xt,a$s+iBT5

l"nH9lCI,BT9k0* SQL 9F<HasHrn.7^9#3sF-9

H,HQD=KJC?H-"9lCI,n.5l"Xj5l?nHrT&?aKG

#9QCA5l^9#8.5l?nHO" sample G<?Y<9N STAFF =^?

O EMPLOYEE =NIAi++iN`\ro|9k9F<HasHG.CF$^

9#3NWm0i`O"UNIX WiCHU)<`GN_HQD=G9#

trigsql H% SQL Hj,<*hS)sNHQcr(7^9#

udfcli udfsrv Wm0i`KhCFn.5lkf<6<jAXt (UDF) NFSP7rc(

7" sample G<?Y<9N=K"/;99k?aK5<P<eK]I5l^9#

updat G<?Y<9r979kE* SQL NHQcr(7^9#\YKD$FO"117Z<

8NXc: UPDAT Wm0i`Yr2H7F/@5$#

varinp Qia<?<&^<+<rHQ7?H_~_0* SQL 9F<HasHFSP7X

NQt~Or(7^9#\YKD$FO"174Z<8NXVARINP Wm0i`N0n

NEH_Yr2H7F/@5$#

��$����������

= 43. f<6<jAXtN5sWk&Wm0i`

5sWk&

Wm0i`> Wm0i`Nb@

DB2Udf.java 0t|;"8zi<8&*V8'/H (CLOB) N`n"*hS Java $s9?s9

QtNHQr^`#tN?9/NBcr(9 Java UDF#

udfsrv.c f<6<jAXt ScalarUDF Gi$Vij<rn.7"5sWk&G<?Y<9=

K"/;97^9#

UDFsrv.java Java f<6<jAXt (UDF) NHQcr(7^9#
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= 44. DB2 fKP<5k&G<?Y<9N5sWk CLI Wm0i`

5sWk&Wm0i`

>

Wm0i`Nb@

&Lf<F#jF#<&U!$k

utilcli.c CLI 5sWkGHQ5lkf<F#jF#<Xt#

utilapi.c DB2 API rFSP9f<F#jF#<Xt#

"Wj1<7gs&lYk - DB2 H CLI N"Wj1<7gs&lYkr7&5sWk#

apinfo.c "Wj1<7gs&lYkpsN~j*hS_j}!#

aphndls.c OsIkNdjvF*hSr|}!#

apsqlca.c SQLCA G<?Nh}}!#

$s9H<k&$a<8&lYk - DB2 H CLI N$s9H<k&$a<8&lYkr7&5sWk#

ilinfo.c $s9H<k&lYkps (CLI Ii$P<NP<8gsJI) N~j*hS_j

}!#

$s9?s9&lYk - DB2 H CLI N$s9?s9&lYkr7&5sWk#

ininfo.c $s9?s9&lYkpsN~j*hS_j}!#

G<?Y<9&lYk - DB2 bNG<?Y<9&*V8'/Hr7&5sWk#

dbconn.c G<?Y<9+iN\3*hSZG}!#

dbinfo.c G<?Y<9&lYkNpsN~j*hS_j}!#

dbmconn.c #tNG<?Y<9+iN\3*hSZG}! (DB2 API rHQ7F 2 V\NG

<?Y<9rn.*hS|n9k)#

dbmuse.c #tNG<?Y<9HNHis6/7gsNBT}! (DB2 API rHQ7F 2 V

\NG<?Y<9rn.*hS|n9k)#

dbnative.c ODBC (91<W8ar^`9F<HasHr"G<?&=<9C-NA0KQ

99k}!#

dbuse.c G<?Y<9&*V8'/HNh}}!#

dbusemx.sqc H_~_ SQL HHbK1lG<?Y<9rHQ9k}!#

=lYk - DB2 bN=*V8'/Hr7&5sWk#

tbconstr.c =N)sNh}}!#

tbconstr.c =Nn."97"*hS|n}!#

tbinfo.c =lYkNpsN~j*hS_j}!#

tbmod.c =bNpsN$5}!#

tbread.c =bNpsNI_hj}!#

G<?&?$W&lYk - G<?&?$Wr7&5sWk#

dtinfo.c G<?&?$WKX9kpsN~j}!#
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= 44. DB2 fKP<5k&G<?Y<9N5sWk CLI Wm0i` (3-)

5sWk&Wm0i`

>

Wm0i`Nb@

dtlob.c LOB G<?NI_hj*hSq-~_}!#

dtudt.c f<6<jACl?$WNn."HQ"*hS|n}!#

UDF lYk - f<6<jAXtr(95sWk#

udfcli.c udfsrv.c bNf<6<jAXtrFSP9/i$"sH&"Wj1<7gs#

udfsrv.c udfcli.c 5sWkKhCFFSP5lkf<6<jAXt ScalarUDF#

9H"<I&Wm7<8c<&lYk - CLI bN9H"<I&Wm7<8c<r(95sWk#

spcreate.db2 CREATE PROCEDURE 9F<HasHr/T9k?aN CLP 9/jWH#

spdrop.db2 +?m0+i9H"<I&Wm7<8c<r|n9k?aN CLP 9/jWH#

spclient.c spserver.c bGk@5lk5<P<XtrFSP9?aKHQ5lk/i$"s

H&Wm0i`#

spserver.c 5<P<eG=[*hSBT5lk9H"<I&Wm7<8c<Xt#

spcall.c 9H"<I&Wm7<8c<rFSP9?aNWm0i`#

m: samples/cli G#l/Hj<bKO"!NU!$kb"j^9#

v README - 9YFN5sWk&U!$kNj9H

v makefile - 9YFNU!$kN makefile

v "Wj1<7gs*hS9H"<I&Wm7<8c<QNSkI&U!$k

Java ����

= 45. Java G<?Y<9&3M/F#SF#< (JDBC) 5sWk&Wm0i`

5sWk&

Wm0i`> Wm0i`Nb@

DB2Appl.java FSP7f<6<C"rHQ7F5sWk&G<?Y<9rHq9k"JDBC "Wj

1<7gs#

DB2Applt.java JDBC "WlCH&Ii$P<rHQ7FG<?Y<9rHq9k JDBC "WlC

H# DB2Applt.html GXj5lkf<6<>"Q9o<I"5<P<"*hS]<

HVfQia<?<rHQ7^9#

DB2Applt.html DB2Applt "WlCH&5sWk&Wm0i`rH_~` HTML U!$k#3NU

!$kO"5<P<*hSf<6<psG+9?^$:9k,W,"j^9#

DB2UdCli.java Java f<6<jAXt" DB2Udf rFSP9 Java /i$"sH&"Wj1<7g

s#

Dynamic.java 0* SQL rH&+<=kNHQcr(7^9#
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= 45. Java G<?Y<9&3M/F#SF#< (JDBC) 5sWk&Wm0i` (3-)

5sWk&

Wm0i`> Wm0i`Nb@

MRSPcli.java 3lO"5<P<&Wm0i` MRSPsrv rFSP9/i$"sH&Wm0i`G

9#3NWm0i`O"Java 9H"<I&Wm7<8c<+ia5lk#tNkL

;CHr(7^9#

MRSPsrv.java 3lO"/i$"sH&Wm0i` MRSPcli ,FSP95<P<&Wm0i`G

9#3NWm0i`O"Java 9H"<I&Wm7<8c<+ia5lk#tNkL

;CHr(7^9#

Outcli.java SQLJ 9H"<I&Wm7<8c<" Outsrv rFSP9 Java /i$"sH&"W

j1<7gs#

PluginEx.java 77$aKe<`\*hSD<kP<&\?sr" DB2 Web 3sHm<k&;s

?<KIC9k Java Wm0i`#

Spclient.java Spserver 9H"<I&Wm7<8c<&/i9bN PARAMETER STYLE JAVA

9H"<I&Wm7<8c<rFSP9 JDBC /i$"sH&"Wj1<7gs#

Spcreate.db2 9H"<I&Wm7<8c<H7F Spserver /i9bK^^lF$ka=CIrP

?9k?aN CREATE PROCEDURE 9F<HasHr^` CLP 9/jWH#

Spdrop.db2 Spserver /i9bK^^lF$k9H"<I&Wm7<8c<NP?rr|9k?

aK,WJ DROP PROCEDURE 9F<HasHr^` CLP 9/jWH#

Spserver.java PARAMETER STYLE JAVA 9H"<I&Wm7<8c<NGbr(9 JDBC Wm

0i`#/i$"sH&Wm0i`O Spclient.java G9#

UDFcli.java Java f<6<jAXti$Vij< UDFsrv K"kXtrFSP9" JDBC /i$

"sH&"Wj1<7gs#

UseThrds.java SQL 9F<HasHrs1|GBT9k?aK9lCIrHQ9k}!r(7^9

(CLI 5sWk async.c N JDBC P<8gs)#

V5SpCli.java DB2GENERAL 9H"<I&Wm7<8c<"V5Stp.java rFSP9 Java /i$

"sH&"Wj1<7gs#

V5Stp.java 5<P<eN EMPLOYEE =r977"/i$"sHK77$k?*hSk?W;

psra9 DB2GENERAL 9H"<I&Wm7<8c<NGbr(7^9#/i$

"sH&Wm0i`O V5SpCli.java G9#

Varinp.java Qia<?<&^<+<rHQ7?H_~_0* SQL 9F<HasHFSP7XN

Qt~Or(7^9#

= 46. Java Embedded SQL (SQLJ) 5sWk&Wm0i`

5sWk&

Wm0i`> Wm0i`Nb@

App.sqlj 5sWk&G<?Y<9N EMPLOYEE =+iG<?r!w7979k?aK"E

* SQL rHQ7^9#
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= 46. Java Embedded SQL (SQLJ) 5sWk&Wm0i` (3-)

5sWk&

Wm0i`> Wm0i`Nb@

Applt.sqlj JDBC "WlCH&Ii$P<rHQ7FG<?Y<9rHq9k"WlCH#

Applt.html GXj5lkf<6<>"Q9o<I"5<P<"*hS]<HVfQi

a<?<rHQ7^9#

Applt.html Applt "WlCH&5sWk&Wm0i`rH_~` HTMLU!$k#3NU!$

kO"5<P<*hSf<6<psG+9?^$:9k,W,"j^9#

Cursor.sqlj E* SQL rHQ9k$Fl<?<r(7^9#

OpF_Curs.sqlj Openftch Wm0i`QN/i9&U!$k#

Openftch.sqlj E* SQL rHQ7?TNhjP7"97"*hSo|KD$F(7^9#

Outsrv.sqlj SQLDA =$rHQ9k9H"<I&Wm7<8c<r(7^9#3NWm0i`

O"sample G<?Y<9N STAFF =K"k>HwNk?Nf{Mr SQLDA K-

~7^9#G<?Y<9Nh} (f{Mraak) e"9H"<I&Wm7<8c<

O"Mr-~7? SQLDA H SQLCA u7Hr JDBC /i$"sH&"Wj1<

7gs" Outcli Ka7^9#

Stclient.sqlj SQLJ 9H"<I&Wm7<8c<&Wm0i` Stserver KhCFn.5l?

PARAMETER STYLE JAVA 9H"<I&Wm7<8c<rFSP9 SQLJ /i$

"sH&"Wj1<7gs#

Stcreate.db2 9H"<I&Wm7<8c<H7F Stserver /i9bK^^lF$ka=CIrP

?9k?aN CREATE PROCEDURE 9F<HasHr^` CLP 9/jWH#

Stdrop.db2 Stserver /i9bK^^lF$k9H"<I&Wm7<8c<NP?rr|9k?a

K,WJ DROP PROCEDURE 9F<HasHr^` CLP 9/jWH#

Stserver.sqlj PARAMETER STYLE JAVA 9H"<I&Wm7<8c<NGbr(9 SQLJ Wm

0i`#/i$"sH&Wm0i`O Stclient.sqlj G9#

Static.sqlj E* SQL rHQ7Fpsr!w7^9#

Stp.sqlj 5<P<eN EMPLOYEE =r977" JDBC /i$"sH&Wm0i` StpCli

K77$kA*hSk?W;psrV99H"<I&Wm7<8c<#

UDFclie.sqlj Java f<6<jAXti$Vij< UDFsrv +iXtrFSP9"/i$"sH&

"Wj1<7gs#

Updat.sqlj E* SQL rHQ7FG<?Y<9r977^9#
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= 47. SQL Wm7<8c<N5sWk&Wm0i`

5sWk&

Wm0i`> Wm0i`Nb@

basecase.db2 UPDATE_SALARY Wm7<8c<O" ″sample″ G<?Y<9N ″staff″ =bN

″empno″ N IN Qia<?<KhCF1L5lk>HwNkAre:5;^9#3

NWm7<8c<O" ″rating″ N IN Qia<?<rHQ9k CASE 9F<Has

HKhCFe:(r=L7^9#

basecase.sqc UPDATE_SALARY Wm7<8c<rFSP7^9#

baseif.db2 UPDATE_SALARY_IF Wm7<8c<O" ″sample″ G<?Y<9N ″staff″ =bN

″empno″ N IN Qia<?<KhCF1L5lk>HwNkAre:5;^9# 3

NWm7<8c<O" ″rating″ N IN Qia<?<rHQ9k IF 9F<HasH

KhCFe:(r=L7^9#

baseif.sqc UPDATE_SALARY_IF Wm7<8c<rFSP7^9#

dynamic.db2 CREATE_DEPT_TABLE Wm7<8c<O"0* DDL rHQ7F77$=rn.

7^9#=N>0O"3NWm7<8c<N IN Qia<?<NMKpE$F$^

9#

dynamic.sqc CREATE_DEPT_TABLE Wm7<8c<rFSP7^9#

iterate.db2 ITERATOR Wm7<8c<O"FETCH k<WrHQ7F" ″department″ =+iG

<?r!w7^9# ″deptno″ sNM, ’D11’ GJ$lg"$55l?G<?,

″department″ =NfK^~5l^9# ″deptno″ s, ’D11’ G"klg" ITERATE

9F<HasHO"LOOP 9F<HasHNA,K)fN.lrO7^9#

iterate.sqc ITERATOR Wm7<8c<rFSP7^9#

leave.db2 LEAVE_LOOP Wm7<8c<O" ″not_found″ roOsIi<, LEAVE 9F<

HasHrFSP90K LOOP 9F<HasHbGBT5lk FETCH `nNtr

+&sH7^9# LEAVE 9F<HasHO")fN.l,k<W+iPF"9H

"<I&Wm7<8c<r0;9kh&K7^9#

leave.sqc LEAVE_LOOP Wm7<8c<rFSP7^9#

loop.db2 LOOP_UNTIL_SPACE Wm7<8c<O"+<=k, ″midinit″ sN9Z<9 (’ ’)

Mr}DTr!w9k^G" LOOP 9F<HasHbGBT5lk FETCH `nN

tr+&sH7^9# LOOP 9F<HasHO")fN.l,k<W+iPF"9

H"<I&Wm7<8c<r0;9kh&K7^9#

loop.sqc LOOP_UNTIL_SPACE Wm7<8c<rFSP7^9#

nestcase.db2 BUMP_SALARY Wm7<8c<O"M9H5l? CASE 9F<HasHrHQ7

F" ″sample″ G<?Y<9N ″staff″ =+itpN IN Qia<?<KhCF1L

5lktpbN>HwNkAre:5;^9#

nestcase.sqc BUMP_SALARY Wm7<8c<rFSP7^9#
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= 47. SQL Wm7<8c<N5sWk&Wm0i` (3-)

5sWk&

Wm0i`> Wm0i`Nb@

nestif.db2 BUMP_SALARY_IF Wm7<8c<O"M9H5l? IF 9F<HasHrHQ7

F" ″sample″ G<?Y<9N ″staff″ =+itpN IN Qia<?<KhCF1L

5lktpbN>HwNkAre:5;^9#

nestif.sqc BUMP_SALARY_IF Wm7<8c<rFSP7^9#

repeat.db2 REPEAT_STMT Wm7<8c<O"+<=k,Tr!wG-J/Jk^G"+jV

79F<HasHbGBT5lk FETCH `nNtr+&sH7^9#roOsI

i<O")fN.l,+jV7k<W+iPF"9H"<I&Wm7<8c<r0

;9kh&K7^9#

repeat.sqc REPEAT_STMT Wm7<8c<rFSP7^9#

rsultset.c MEDIAN_RESULT_SET Wm7<8c<rFSP7"k?Nf{Mr=(7"SQL

Wm7<8c<KhCF8.5l?kL;CHr=(7^9#3N/i$"sH

O"kL;CHr7(k CLI API Gq-P5l^9#

rsultset.db2 MEDIAN_RESULT_SET Wm7<8c<O" ″sample″ G<?Y<9N ″staff″ =+

i ″dept″ N IN Qia<?<KhCF1L5lktpbN>HwNk?Nf{Mr

~j7^9#k?Nf{MO"kAN OUT Qia<?<KdjvFil"

″rsultset″ /i$"sHKa5l^9#!K"3NWm7<8c<O" WITH

RETURN +<=kr*<Ws7"f{Mhjbb$kAN>HwNkL;CHra

7^9#3NWm7<8c<O"/i$"sHKkL;CHra7^9#

spserver.db2 3N CLP 9/jWHbN SQL Wm7<8c<O"p\*J(i<h}"M9H5

l?9H"<I&Wm7<8c<NFSP7"/i$"sH&"Wj1<7gs^

?OFSP7&"Wj1<7gsKP7FkL;CHra93HKD$FNGbr

(7^9# CLI 5sWk&G#l/Hj<G"″spcall″ "Wj1<7gsrHQ7

FWm7<8c<rFSP93H,G-^9# C *hS CPP 5sWk&G#l/

Hj<G" ″spclient″ "Wj1<7gsrHQ7F"kL;CHra5J$Wm7<

8c<rFSP93HbG-^9#

whiles.db2 DEPT_MEDIAN Wm7<8c<O" ″sample″ G<?Y<9N ″staff″ =+i ″dept″

N IN Qia<?<KhCF1L5lktpbN>HwNk?Nf{Mr~j7^

9#k?Nf{MO"kAN OUT Qia<?<KdjvFil" ″whiles″ /i$

"sHKa5l^9#!K"whiles /i$"sHO"k?Nf{Mru~7^9#

whiles.sqc DEPT_MEDIAN Wm7<8c<rFSP7^9#
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= 48. ADO"RDO"*hS MTS 5sWk

5sWk&

Wm0i`> Wm0i`Nb@

Bank.vbp \R"+&sHGHis6/7gsrBT9k!=rHQ7F"dTNY9KX9

kG<?rn.7"]i9k RDO Wm0i`#3NWm0i`KO""Wj1<

7gs,G<?rJ<9k?aK,WJ=rn.9k DDL,~CF$kNG"f<

6<,Xj9k$UNG<?Y<9KHQG-^9#

Blob.vbp 3N ADO Wm0i`O"BLOB G<?N!wKD$F(7^9# sample G<?

Y<9N emp_photo =+i"T/Ac<r!w7"=(7^9#^?"3NWm0

i`O emp_photo =N$a<8r"m<+k&U!$k+iN$a<8KV-9(

k3H,G-^9#

BLOBAccess.dsw 3N5sWkO"Microsoft Visual C++ rHQ7? ADO/Blob /4=("/;9r

(7^9#3lO Visual Basic 5sWk"Blob.vbp H`w7F$^9# BLOB 5

sWkKO!N 2 DNa$sXt,"j^9#

1. 5sWk&G<?Y<9+i BLOB rI_hj"hLK=(9k

2. U!$k+i BLOB rI_hj"G<?Y<9K^~9k ($s]<H)

Connect.vbp 3N ADO Wm0i`O"sample G<?Y<9KP7F\3*V8'/Hrn.

7"\3rN)7^9#$C?s0;9kH"Wm0i`OZG5l"*;7^

9#

Commit.vbp 3N"Wj1<7gsO" ADO N+0Nj / j0Nj!=NHQcr(7^9#

Wm0i`O">HwVf*hS>0r" sample G<?Y<9N EMPLOYEE =

GHq7^9#f<6<O"+0Nj^?Oj0Njb<INIAiGG<?Y<

9K\39k+"*W7gsG*rG-^9#+0Njb<IGO"f<6<,l

3<IeGT&9YFNQ9O"G<?Y<9G+0*K975l^9#j0Nj

b<IGO"f<6<OHis6/7gsr+O7F+i"Q9rT&,W,"j

^9#His6/7gs,+O7F+iTol?Q9O"m<kPC/rBT9l

PhjC93H,G-^9#His6/7gsr3_CH9k3HKhCF"Q9

rJ3*K]IG-^9#Wm0i`r+0*K*;9kH"Q9,m<kPC/

5l^9#
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= 48. ADO"RDO"*hS MTS 5sWk (3-)

5sWk&

Wm0i`> Wm0i`Nb@

db2com.vbp 3N Visual Basic Wm8'/HO"Microsoft Transaction Server rHQ7?"G<

?Y<9N97cr(7^9#^?"/i$"sH&Wm0i` db2mts.vbp ,H

Q9k5<P< DLL rn.7^9# Visual Basic Wm8'/HKO"J<N 4 D

N/i9&b8e<k,"j^9#

v UpdateNumberColumn.cls

v UpdateRow.cls

v UpdateStringColumn.cls

v VerifyUpdate.cls

3NWm0i`Nlg"l~= DB2MTS , sample G<?Y<9Kn.5l^9#

db2mts.vbp 3lO"Microsoft Transaction Server rHQ7F" db2com.vbp +in.5l?5<

P< DLL rFSP9"/i$"sH&Wm0i`QN Visual Basic Wm8'/H

G9#

Select-Update.vbp 3N ADO Wm0i`O"Connect.vbp H18!=rBT7^9," GUI $s?<

U'<9bs!7F$^9#3N$s?<U'<9rHQ7F"f<6<O sample

G<?Y<9N ORG =K]I5l?G<?r=("97"*hSo|9k3H,

G-^9#

Sample.vbp 3N Visual Basic Wm8'/HO Keyset +<=krHQ7"ADO rP37F"

sample G<?Y<9fN9YFNG<?K0iU#+k&f<6<&$s?<U'

<9rs!7^9#

VarCHAR.dsp ADO rHQ7FF-9H&U#<kIH7F VarChar K"/;99k" Visual

C++ Wm0i`#0iU#+k&f<6<&$s?<U'<9rs!9kNG"f

<6<O sample G<?Y<9N ORG =NG<?r=(*hS97G-^9#

�������������������

= 49. *V8'/HNjs/Hda~_ (OLE) 5sWk&Wm0i`

5sWk&

Wm0i`> Wm0i`Nb@

sales Microsoft Excel 9WlCI7<HeGNm<k"CWHqr(7^9 (Visual Basic

GB=)#

names m<?9 N<D&"Il9&VC/rHq7^9 (Visual Basic GB=)#

inbox OLE/aC;<8!=rHQ9k Microsoft Exchange $s\C/9 E a<k&aC

;<8rHq7^9 (Visual Basic GB=)#
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= 49. *V8'/HNjs/Hda~_ (OLE) 5sWk&Wm0i` (3-)

5sWk&

Wm0i`> Wm0i`Nb@

invoice Microsoft Word $s\$98qr E a<k\3H7Fw.9k OLE *<Ha<7

gs&f<6<jAXt (Visual Basic GB=)#

bcounter $s9?s9QtrHQ7?9/iCAQCINGbr(9 OLE *<Ha<7g

s&f<6<jAXt (Visual Basic GB=)#

ccounter +&s?< OLE *<Ha<7gs&f<6<jAXt (Visual C++ GB=)#

salarysrv sample G<?Y<9N STAFF =Nk?Nf{MrW;9k OLE *<Ha<7g

s&9H"<I&Wm7<8c< (Visual Basic GB=)#

salarycltvc Visual Basic 9H"<I&Wm7<8c< salarysrv rFSP9 Visual C++ H_

~_ SQL 5sWk#

salarycltvb Visual Basic 9H"<I&Wm7<8c< salarysrv rFSP9 Visual Basic DB2

CLI 5sWk#

testcli 9H"<I&Wm7<8c< tstsrv rFSP9 OLE *<Ha<7gsH_~_

SQL /i$"sH&"Wj1<7gs (Visual C++ GB=)#

tstsrv /i$"sHH9H"<I&Wm7<8c<NVGNFoNu1O7NGbr(9

OLE *<Ha<7gs&9H"<I&Wm7<8c< (Visual C++ GB=)#

= 50. *V8'/HNjs/Hda~_G<?Y<9 (OLE DB) =Xt

5sWk&

Wm0i`> Wm0i`Nb@

jet.db2 Microsoft.Jet.OLEDB.3.51 Provider

mapi.db2 INTERSOLV Connect OLE DB for MAPI

msdaora.db2 Microsoft OLE DB Provider (Oracle Q)

msdasql.db2 Microsoft OLE DB Provider (ODBC Ii$P<Q)

msidxs.db2 Microsoft OLE DB Index Server Provider

notes.db2 INTERSOLV Connect OLE DB (N<DQ)

sampprov.db2 Microsoft OLE DB Sample Provider

sqloledb.db2 Microsoft OLE DB Provider (SQL 5<P<Q)
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= 51. 3^sITWm;C5< (CLP) 5sWk&Wm0i`

5sWk&

U!$k>

U!$kNb@

const.db2 CHECK CONSTRAINT a,"k=rn.7^9#

cte.db2 &L=0r(7^9#3NH% SQL 9F<HasHNcr(91yN5sWk&Wm

0i`O" tabsql G9#

flt.db2 F"*Hqr(7^9#3NH% SQL 9F<HasHNcr(91yN5sWk&W

m0i`O" recursql G9#

join.db2 =N0tkgr(7^9#3NH% SQL 9F<HasHNcr(91yN5sWk&

Wm0i`O" joinsql G9#

stock.db2 Hj,<NHQcr(7^9#3NH% SQL 9F<HasHNcr(91yN5sW

k&Wm0i`O" trigsql G9#

testdata.db2 is@`K8.5lkF9H&G<?r=K~lk?aN R A N D ( ) *hS

TRANSLATE() JIN DB2 H_~_XtrHQ7^9#

thaisort.db2 3N9/jWHO"?$lrHQ9kf<6<lQG9#?$lN/;gN=<HG

O"gJl;HR;Nv0=<HH9oCW,,WKJj^9#18h&K"5NJ

=<HgGG<?r=(9k?aKve=<Hb,WKJj^9#U!$kG?$l

N=<HrB=9kKO"v0=<HHve=<HrT& UDF Xtrn.7"=rn

.7^9#!$G"=G<?r=<H9k?aK=N=KP7FXtrFSP7^

9#3NWm0i`rBT9kKO"GiK C =<9&U!$k udf.c +if<6<

jAXtWm0i` udf rn.7J1lPJj^;s#

������$�������

= 52. m0I}f<6<P}5sWk&Wm0i`

5sWk&

U!$k>

U!$kNb@

db2uext2.cadsm 3lO"G<?Y<9&m0&U!$kr]87!w9k?aK" ADSTAR DSM

(ADSM) API rHQ9k5sWk&f<6<P}G9#3N5sWkO"?$`&9?

sWHu1hC?Qia<?<r^`FSP7NF:ZW (*W7gs4HKL9NU!

$kK]8) rs!7^9# ^?"dj=LN?aK"(i<N?$`&9?sWH(

i<,%9Hjs0r^`FSP7N(i<ZWbs!7^9#3liN*W7gs

OHQT=G"k3H,"j^9# 3NU!$kO"db2uext2.c K>0Q97"C W

m0i`H7F3sQ$k7J1lPJj^;s# UNIX *hS Windows 32 SCH

*Zl<F#s0&79F`GHQD=G9# OS/2 GO"db2uexit.cad G9#

db2uexit.cad 3lO"db2uext2.cadsm N OS/2 GG9#3NU!$kO"db2uexit.c K>0Q97"

C Wm0i`H7F3sQ$k7J1lPJj^;s#
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= 52. m0I}f<6<P}5sWk&Wm0i` (3-)

5sWk&

U!$k>

U!$kNb@

db2uext2.cdisk 3lO"PY~NCjNWiCHU)<`Kgo;?"79F`&3T<&3^sI

rHQ9k5sWk&f<6<P}G9#3NWm0i`O"?$`&9?sWHu

1hC?Qia<?<r^`FSP7NF:ZW (*W7gs4HKL9NU!$kK]

8) rs!7^9#^?"dj=LN?aK"(i<N?$`&9?sWH(i<,%9

Hjs0r^`FSP7N(i<ZWbs!7^9# 3liN*W7gsOHQT=G

"k3H,"j^9#3NU!$kO"db2uext2.c K>0Q97"C Wm0i`H7F

3sQ$k7J1lPJj^;s# UNIX *hS Windows 32 SCH *Zl<F#s

0&79F`GHQD=G9#

db2uext2.ctape 3lO"PY~NCjN UNIX WiCHU)<`Kgo;?"79F`&F<W&3^

sIrHQ9k5sWk&f<6<P}G9#Wm0i`O"G<?Y<9&m0&

U!$kr"<+$V*hS!w7^9#79F`&F<W&3^sIN)B9YF

,"3Nf<6<P}N)BKJj^9#3N5sWkO"?$`&9?sWHu1

hC?Qia<?<r^`FSP7NF:ZW (*W7gs4HKL9NU!$kK]8)

rs!7^9# ^?"dj=LN?aK"(i<N?$`&9?sWH(i<,%9H

js0r^`FSP7N(i<ZWbs!7^9# 3liN*W7gsOHQT=G"

k3H,"j^9# 3NU!$kO"db2uext2.c K>0Q97"C Wm0i`H7F

3sQ$k7J1lPJj^;s# UNIX WiCHU)<`GN_HQD=G9#
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��C. DB2DARI 
�� DB2GENERAL 	�
�+����

���� UDF

DB2DARI 9H"<I&Wm7<8c< . . 823
/i$"sH&"Wj1<7gsGN

SQLDA NHQ. . . . . . . . . . 823
DB2DARI /i$"sHK*1k[9HQ

tNHQ . . . . . . . . . . . . 824
9H"<I&Wm7<8c<K*1k

SQLDA NHQ. . . . . . . . . . 824
G<?=$N`n . . . . . . . . 825

G<?=$HQ!NWs . . . . . . 826
~PO SQLDA *hS SQLCA =$ . . 827
DB2DARI 9H"<I&Wm7<8c<N

ajM . . . . . . . . . . . . 828
DB2GENERAL UDF *hS9H"<I&W

m7<8c< . . . . . . . . . . . 828
5]<H5lk SQL G<?&?$W . . 829
Java 9H"<I&Wm7<8c<H UDF
N/i9 . . . . . . . . . . . . 830

COM.ibm.db2.app.StoredProc . . . . 831
COM.ibm.db2.app.UDF . . . . . . 832
COM.ibm.db2.app.Lob . . . . . . . 835
COM.ibm.db2.app.Blob . . . . . . 836
COM.ibm.db2.app.Clob . . . . . . 836

NOT FENCED 9H"<I&Wm7<8c

< . . . . . . . . . . . . . . 837
~O SQLDA Wm0i`Nc . . . . . . 838

~O SQLDA /i$"sH&"Wj1<

7gscN0nNEH_ . . . . . . 839
C Nc: V5SPCLI.SQC . . . . . . . 841
~O SQLDA 9H"<I&Wm7<8c

<cN0nNEH_ . . . . . . . . 844
C Nc: V5SPSRV.SQC . . . . . . . 845

3NOGO"DB2DARI *hS DB2GENERAL Qia<?<M0N9H"<

I&Wm7<8c<*hS DB2GENERAL UDF Nn.}!rb@7^9#

DB2DARI 	�
�+��������

DB2DARI 9H"<I&Wm7<8c<O"FSP5lkH"J<N!=rB

T7^9#

1. /i$"sH&"Wj1<7gs+i SQLDA G<?=$ru1hk#

([9HQtO"SQL CALL 9F<HasH,BT5l?H-KG<?Y<

9&^M<8c<,8.7? SQLDA G<?=$rp7FO5l^9#)

2. /i$"sH&"Wj1<7gsH18His6/7gsN<G"G<?Y

<9&5<P<eGBT9k#

3. SQLCA psH$UXjNPOG<?r"/i$"sH&"Wj1<7gs

Ka9#

��-
���
�������� SQLDA ���

9H"<I&Wm7<8c<rFSP90K"HQ5lk SQLDA =$4HK

J<N9FCWrBT7F/@5$#

1. Wa5lkp\ SQLVAR WGtrXj7F"=$K-1hrdj6k#
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2. SQLN U#<kIr"dj6ilk SQLVAR WGNtK_j9k#

3. SQLD U#<kIr"B]KHQ5lk SQLVAR WGNtK_j9k#

4. J<Nh&K7F"HQ5lkF SQLVAR WGri|=9k#

v SQLTYPE U#<kIr,vJG<?&?$WK_j9k#

v SQLLEN U#<kIr=NG<?&?$WN5$:K_j9k#

v SQLTYPE *hS SQLLEN NMKpE$F"SQLDATA *hS

SQLIND U#<kIK-1hrdj6k#

"Wj1<7gs, FOR BIT DATA H7FjA5lF$k8z9Hjs0r

HQ7Fn09klgO" SQLDAID U#<kIri|=7F" FOR BIT

DATA jA*hS FOR BIT DATA WGrjA9kF SQLVAR N

SQLNAME U#<kIr SQLDA K^akh&KX(9k,W,"j^9#

"Wj1<7gs,g-J*V8'/HGn09klg"9JoA

CLOB"BLOB"DBCLOB JIN?$WNG<?Gn09klg" SQLVAR

Nh 2 WGbi|=9k,W,"j^9# SQLDA =$N\YKD$FO"

SQL rbq r2H7F/@5$#

DB2DARI ��-
���
�� 	������

SQLVAR rk@9kKO"207Z<8NX[9HQtNdj6jYGb@5l

F$kNH18}!rH$^9#5iK"/i$"sH&"Wj1<7gs

O"POlQ SQLVAR N81r 825Z<8NXG<?=$N`nYGb@5

lF$kh&K -1 K_j7J1lPJj^;s#3lKhj"SQLDATA ]

$s?<NbFGOJ/81N_,wilkNG"Qia<?<rO9!=N

QU)<^s9,~e7^9# SQLTYPE U#<kIO"3liNQia<?

<QNLkMDG<?&?$WK_j7J1lPJj^;s# SQLTYPE ,L

kMTDNG<?&?$WG"klg"G<?Y<9&^M<8c<O81Q

tr!:7^;s#

	�
�+���������
�� SQLDA ���

9H"<I&Wm7<8c<O"SQL CALL 9F<HasHKhjFSP5

l"/i$"sH&"Wj1<7gsKhCFO5l?G<?rHQ7FBT

5l^9#psO"9H"<I&Wm7<8c<N SQLDA =$rHQ7F"

/i$"sH&"Wj1<7gsKa5l^9#

SQL CALL 9F<HasHNQia<?<O"~PO>}NQia<?<H7

F7ol"9H"<I&Wm7<8c<N?aKJ<NA0KQ95l^9#
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SQL_API_RC SQL_API_FN proc_name( void *reserved1,
void *reserved2,
struct sqlda *inoutsqlda,
struct sqlca *sqlca )

SQL_API_FN O"5]<H5lk*Zl<F#s0&79F`4HK[JkXt

NFSP7,'rXj9k^/mG9#3N^/mO"9H"<I&Wm7<

8c<d UDF rn.9klgK,WG9#

J<K"CALL 9F<HasHKhk5<P<NQia<?<&j9HXN^

CW}!Ncr(7^9#

CALL OUTSRV (:empno:empind,:salary:salind)

3NFSP7KP9kQia<?<O"SQLVAR r 2 D}D SQLDA =$K

Q95l^9#GiN SQLVAR O"empno [9HQt*hS empind 81Q

trX7^9# 2 V\N SQLVAR O"salary [9HQt*hS salind 8

1QtrX7^9#

m: SQLDA =$O"=NWGNtG"k SQLD , 0 K_j5lF$klg

O"9H"<I&Wm7<8c<KO5lJ$#3Nlg"SQLDA ,O

5lJ$H"9H"<I&Wm7<8c<O NULL ]$s?<ru1hj

^9#

���	����

G<?Y<9&^M<8c<O"E#7? SQLDA =$r+0*KG<?Y<

9&5<P<Kdj6j^9#MCHo</L.Lrc:9k?aKEWJN

O"~OlQ*hSPOlQN[9HQtr=l>lX(9k3HG9#/i

$"sHNWm7<8c<O"POlQ SQLVAR N81r -1 K_j7J1

lPJj^;s#5<P<NWm7<8c<O"~OlQ SQLVAR N81r

-128 K_j7J1lPJj^;s#3lKhj"G<?Y<9&^M<8c<

O"O5lk SQLVAR r*rG-kh&KJj^9#

J*"/i$"sH^?O5<P<, (SQLVAR rO5J$HX(7F) 81

QtriNMK_j7?lg"=lOj;CH5l^;s#9H"<I&Wm

7<8c<^?O/i$"sH&3<IG SQLVAR ,2H9k[9HQtK

Mr?(klg"=N81QtO"M,O5lkh&K<m^?O5NMK_

j7J1lPJj^;s#?H(P"1 DNPOlQQia<?<rhj"J

<Nh&KFSP5lk9H"<I&Wm7<8c<rcKM(F_^9#

empind = -1;
EXEC SQL CALL storproc(:empno:empind);

U?C. DB2DARI *hS DB2GENERAL 9H"<I&Wm7<8c<H UDF 825



9H"<I&Wm7<8c<O"GiN SQLVAR KMr_j9k]K81N

MriGOJ$MK_j9k?a"kLO empno Ka5l^9#

���	�������

=53 KO"9H"<I&Wm7<8c<N"Wj1<7gsKhk5^6^J

=$U#<kINHQ!,Ws5lF$^9#=N=NfG"sqlda HO9H

"<I&Wm7<8c<KO5lk SQLDA =$N3HG" n HO SQLDA

NCjN SQLVAR WGr(9tMG9#&&NtzO"=NeNmVfr(

7^9#

= 53. 9H"<I&Wm7<8c<NQia<?<Qt

~PO SQLDA sqlda.SQLDAID 4

sqlda.SQLDABC 4

sqlda.SQLN 2 4

sqlda.SQLD 2 3 5

~PO SQLVAR sqlda.n.SQLTYPE 2 3 5

sqlda.n.SQLLEN 2 3 5

sqlda.n.SQLDATA 1 2 3 6 8

sqlda.n.SQLIND 1 2 3 6 8 9

sqlda.n.SQLNAME.length 6 7

sqlda.n.SQLNAME.data 6 7

sqlda.n.SQLDATATYPE_NAME 2 3 5

sqlda.n.SQLLONGLEN 2 3 5

sqlda.n.SQLDATALEN 1 2 3 6 7

SQLCA (4WG) 6 7
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= 53. 9H"<I&Wm7<8c<NQia<?<Qt (3-)

m:

9H"<I&Wm7<8c<rFSP90K"/i$"sH&"Wj1<7gsO!N3HrT&,W,"j^9#

1. SQLTYPE *hS SQLLEN KpE$F]$s?<WGN?aN-1hrdj6k#

2. ,ZJG<?rHCFWGri|=9k#

"Wj1<7gsKhCFFSP5lkH"G<?Y<9&^M<8c<O!N3HrT$^9#

3. 5NWGfNG<?r"9H"<I&Wm7<8c<Gdj6ilF$kE#WGKwk# SQLN WGO"SQLD

WGfNG<?Gi|=5l^9#

FSP7N]"9H"<I&Wm7<8c<O!N3HrT(^9#

4. E#WGfNG<?rQ(k#G<?O"Ev-!:r5l?j/i$"sH&"Wj1<7gsKa5l?j7

J$NG",WK~8FQ99k3H,G-k#

9H"<I&Wm7<8c<,*;9kH"G<?Y<9&^M<8c<O!N3HrT$^9#

5. E#WGfNG<?r!:9k#=NU#<kIbNM,5NWGfNG<?HlW7F$J$H"(i<,a5

l^9#

6. E#WGfNG<?r5NWGKa9#

7. G<?O"Ev-!:r5lJ$NG",WK~8FQ99k3H,G-k#

8. WGKhjX(5l?G<?O"Ev-!:r5l?j/i$"sH&"Wj1<7gsKa5l?j7J$N

G",WK~8FQ99k3H,G-k#

9. SQLIND U#<kIO"sN?$W,LkMDGJ$3Hr SQLTYPE ,(9lgOu1O75lJ$#

��� SQLDA 
�� SQLCA 	�

9H"<I&Wm7<8c<O" SQLDA =$N~OQtKO5l?9YFN

psrHQ7FBT5l^9#psO"SQLDA NPOQtG/i$"sHK

a5l^9# SQLDA N SQLD"SQLTYPE"*hS SQLLEN U#<kI

O"G<?,a5lk0K/i$"sH&"Wj1<7gsKhj_j5lF

$k5NMHfS5lk?a"3liNU#<kINMOQ97J$G/@5

$#3li,[JklgO"J<N SQLCODE N&A$:l+ 1 D,a5l

^9#

SQLCODE -1113 (SQLSTATE 39502)
QtNG<?&?$W (SQLTYPE NM) ,Q95l^7?#

SQLCODE -1114 (SQLSTATE 39502)
QtN95 (SQLLEN NM) ,Q95l^7?#

SQLCODE -1115 (SQLSTATE 39502)
SQLD U#<kI,Q95l^7?#

5iK"SQLDATA *hS SQLIND U#<kIKhjXj5lkMOQ9D

=G9,"3liNU#<kIN]$s?<OQ97J$G/@5$#

m: 18Qtr~PON>}KHQ9k3H,G-^9#
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SQLCA psO"9H"<I&Wm7<8c<,ak0K9H"<I&Wm7

<8c<N SQLCA Qia<?<K@(*K#L7J1lPJj^;s#

DB2DARI 	�
�+���������� �

9H"<I&Wm7<8c<NajMO"/i$"sH&"Wj1<7gsK

a5lk3HO"j^;s#G<?Y<9&^M<8c<O"*;~Kabj

<+ir|9k+I&+r=L9kNKajMrHQ7^9#

9H"<I&Wm7<8c<O"J<N$:l+NMra7^9#

SQLZ_DISCONNECT_PROC
i$Vij<rr| ("sm<I) 9kh&KG<?Y<9&^M<8

c<KX(7^9#

SQLZ_HOLD_PROC
5<P<&i$Vij<ra$s&abj<K]}9kh&G<?Y<

9&^M<8c<KX(7"i$Vij<,9H"<I&Wm7<8c

<N!NFSP7~KHQG-kh&K7^9#3lKhjQU)<^

s9,~e7^9#

9H"<I&Wm7<8c<, 1 Y@1FSP5lklgO"

SQLZ_DISCONNECT_PROC ,a5l^9#

/i$"sH&"Wj1<7gs,"189H"<I&Wm7<8c<rFS

P9?aK#tNFSP7rTC?lgKO" SQLZ_HOLD_PROC ,9H"<

I&Wm7<8c<NajMKJiJ1lPJj^;s#9H"<I&Wm7

<8c<O""sm<I5l^;s#

SQLZ_HOLD_PROC ,HQ5lklg"GeN9H"<I&Wm7<8c<FSP

7WaO"a$s&abj<+i9H"<I&Wm7<8c<&i$Vij<

rr|9k?aK" SQLZ_DISCONNECT_PROC H$&Mra5J1lPJj^;

s#a5lJ$H"i$Vij<OG<?Y<9&^M<8c<,d_9k^

Ga$s&abj<KDj^9#9H"<I&Wm7<8c<KP9kYpH

7F"/i$"sH&"Wj1<7gsO"Qia<?<N 1 DKGeNFS

P7r(9Ui0r~lFO93H,"j^9#

DB2GENERAL UDF 
��	�
�+��������

PARAMETER STYLE DB2GENERAL UDF *hS9H"<I&Wm7<8c

<O Java Gn.5lkNG"3lJ_O1K Java UDF *hS9H"<I&

Wm7<8c<HFS^9# DB2GENERAL UDF *hS9H"<I&Wm7

<8c<rn.9k3HO"5]<H5lF$k>NWm0i`@lG UDF
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*hS9H"<I&Wm7<8c<rn.9k3HHsoKh/wF$^9#

$C?s=lirn.7FP?9kH"IN@lNWm0i`+iGbFSP

93H,G-^9#lL*K"9H"<I&Wm7<8c<+i JDBC API r

FSP93HOG-^9," UDF +i=lirFSP93HOG-^;s#

�&����� SQL �����-�

PARAMETER STYLE DB2GENERAL UDF *hS9H"<I&Wm7<8c

<rFSP9lg" =54 K-R5lF$kh&K" DB2 O SQL ?$WH

Java ?$WHrQ97^9#3liN/i9N$/D+O"Java QC1<8N

COM.ibm.db2.app K"j^9#

= 54. DB2 SQL ?$W*hS Java *V8'/H

SQL s> Java ?$W (UDF)
Java ?$W (9H"<I&

Wm7<8c<)

SMALLINT (500/501) short short

INTEGER (496/497) int int

BIGINT (492/493) long long

FLOAT (480/481) double double

REAL (480/481)1 float float

DECIMAL(p,s) (484/485) java.math.BigDecimal java.math.BigDecimal

NUMERIC(p,s) (504/505) java.math.BigDecimal java.math.BigDecimal

CHAR(n) (452/453) String String

CHAR(n) FOR BIT DATA (452/453) Blob Blob

C NULL *;9Hjs0 (400/401)2 n/a String

VARCHAR(n)(448/449) String String

VARCHAR(n) FOR BIT DATA (448/449) Blob Blob

LONG VARCHAR (456/457) String String

LONG VARCHAR FOR BIT DATA

(456/457)

Blob Blob

GRAPHIC(n) (468/469) String String

C NULL *;0iU#C/&9Hjs0

(460/461)2

n/a String

VARGRAPHIC(n) (464/465) String String

LONG VARGRAPHIC (472/473)3 String String

BLOB(n)(404/405)3 Blob Blob

CLOB(n) (408/409)3 Clob Clob

DBCLOB(n) (412/413)3 Clob Clob
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= 54. DB2 SQL ?$W*hS Java *V8'/H (3-)

SQL s> Java ?$W (UDF)
Java ?$W (9H"<I&

Wm7<8c<)

DATE (384/385)4 String String

TIME (388/389)4 String String

TIMESTAMP (392/393)4 String String

m:

1. SQLDA GN REAL H DOUBLE Nc$O95NMG9 (4 ^?O 8)#

2. C NULL *;0iU#C/&9Hjs0JINh&J"gLGO^l??$WO"FSP7F$k"

Wj1<7gs,$/D+N?$WN[9HQtNU$?H_~_ SQL rHQ9klgK"9H"<

I&Wm7<8c<G/87^9#

3. Blob *hS Clob /i9O COM.ibm.db2.app QC1<8fK"j^9#=liN$s?<U'<9O

k<AsrH_~sG"Blob KP7FOI_q-rT$" Clob KO Reader *hS Writer HJk

InputStream *hS OutputStream r8.7^9#/i9N\YO"XJava 9H"<I&Wm7<8c

<H UDF N/i9Yr2H7F/@5$#

4. C G3<I=5lk UDF H1MK"SQL DATE"TIME"*hS TIMESTAMP MO"Java Gdf=

5lk ISO 9Hjs0rHQ7^9#

COM.ibm.db2.app.Blob *hS COM.ibm.db2.app.Clob /i9NcO" LOB G

<?&?$W (BLOB" CLOB"*hS DBCLOB) r(7^9#3liN/i

9O"~OH7FO5lk LOB rI_~_"POH7Fa5lk LOB rq

-~`Bj$s?<U'<9rs!7^9# LOB NI_~_*hSq-~_

O"8` Java I/O 9Hj<`&*V8'/HrL7F/3j^9# Blob /i

9Nlg"getInputStream() *hS getOutputStream() k<AsO" BLOB

NbFrlYKP$H1LGh}9k" InputStream ^?O OutputStream *V

8'/Hra7^9# Clob Nlg"getReader() *hS getWriter() O"

CLOB ^?O DBCLOB NbFrlYK8z1LGh}9k" Reader ^?O

Writer *V8'/Hra7^9#

set() a=CIrHQ7F"=Nh&J*V8'/H,POH7Fa5lkl

g"G<?Y<9N3<I&Z<8fN Java Unicode 8zr=(9k\*

G"3<I&Z<8Q9,,Q5lklg,"j^9#

Java 	�
�+�������� UDF ���	

Java 9H"<I&Wm7<8c<O"Java UDF HsoKh/wF$^9#=

XtNh&K"#tNPO,"klg,"j^9#LkMN,'b18G9

7"POKb18 set k<AsrHQ7^9#gJc$O"9H"<I&Wm

7<8c<r^` Java /i9O" COM.ibm.db2.app.UDF /i9NeojK"
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COM.ibm.db2.app.StoredProc /i9+iQ59k3HG9#

COM.ibm.db2.app.StoredProc /i9N\YKD$FO"

XCOM.ibm.db2.app.StoredProcYr2H7F/@5$#

3N$s?<U'<9O"JDBC \3rH_~_"Wj1<7gs&3sF-

9HKhjP9?aNJ<Nk<Asrs!7^9#

public java.sql.Connection getConnection()

SQL 9F<HasHrBT9k?aK3Nh}rHQG-^9# StoredProc

$s?<U'<9N>Na=CIO" sqllib/samples/java/StoredProc.java

U!$kKj9H5lF$^9#

Java 9H"<I&Wm7<8c<^?O UDF GHQG-k/i9 / $s?<

U'<9O"J<N 5 DG9#

v COM.ibm.db2.app.StoredProc

v COM.ibm.db2.app.UDF

v COM.ibm.db2.app.Lob

v COM.ibm.db2.app.Blob

v COM.ibm.db2.app.Clob

J<NaGO"3liN/i9N0nNQVjC/JWGrb@7^9#

COM.ibm.db2.app.StoredProc
PARAMETER STYLE DB2GENERAL 9H"<I&Wm7<8c<H7FFS

P5lka=CI,^^lk Java /i9O"QVjC/GJ1lPJi:"

3N Java $s?<U'<9rB=9kbNGJ1lPJj^;s#=Nh&

J/i9r!Nh&Kk@9k,W,"j^9#

public class <user-STP-class> extends COM.ibm.db2.app.StoredProc{ ... }

=_BT7F$k9H"<I&Wm7<8c<N3sF-9HGO"

COM.ibm.db2.app.StoredProc $s?<U'<9NQ5a=CI@1rFSP;

^9#?H(P"9H"<I&Wm7<8c<,aC?eKO"kL_jFS

P7"k$Ou7_jFSP7JI"LOB z-tGN`nrT(^;s#3N

,'Kc?9kH"Java c0,P5l^9#

z-tX"NFSP7O"swzrHQ7F2H9ksr1L7^9#3l

O"GiNz-tN 1 +i+O7^9# PARAMETER STYLE

DB2GENERAL 9H"<I&Wm7<8c<N9YFNz-tO INOUT"D

^j~POG"kH_J5l^9#
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9H"<I&Wm7<8c<+ic0,a5lkH"G<?Y<9KhCFa

=/5l"SQLCODE -4302"SQLSTATE 38501 H&KFSP75Ka5l^

9# JDBC SQLException ^?O SQLWarning ,CLKh}5l"

=N SQLCODE"SQLSTATE JI,FSP7"Wj1<7gsK`!O5l

^9#

!Na=CIO"COM.ibm.db2.app.StoredProc /i9KX"U1ilF$^

9#

public StoredProc() [default constructor]

3N3s9Hi/?<O"9H"<I&Wm7<8c<FSP7N0KG<?

Y<9KhCFFSP5l^9#

public boolean isNull(int) throws Exception

3NXtO"jjNwzNU$?~Oz-t, SQL NULL G"k+I&+r

F9H7^9#

public void set(int, short) throws Exception
public void set(int, int) throws Exception
public void set(int, double) throws Exception
public void set(int, float) throws Exception
public void set(int, java.math.BigDecimal) throws Exception
public void set(int, String) throws Exception
public void set(int, COM.ibm.db2.app.Blob) throws Exception
public void set(int, COM.ibm.db2.app.Clob) throws Exception

3NXtO"jjNwzNU$?POz-trjjNMK_j7^9#3Nw

zO-zJPOz-tr2H7"G<?&?$WOlW7"MO-zJ95H

bFG"k,W,"j^9# Unicode 8zN9Hjs0O"G<?Y<9&3

<I&Z<8G=;k9Hjs0GJ1lPJj^;s#(i<,"kH"c

0,88^9#

public java.sql.Connection getConnection() throws Exception

3NXtO"FSP7"Wj1<7gsHG<?Y<9N\3r(9 JDBC *

V8'/Hra7^9#3lO"C 9H"<I&Wm7<8c<GN NULL

SQLConnect() FSP7NkLHwF$^9#

COM.ibm.db2.app.UDF
PARAMETER STYLE DB2GENERAL UDF H7FFSP5lka=CI,^

^lk Java /i9O"QVjC/GJ1lPJi:"3N Java $s?<U'

<9rB=9kbNGJ1lPJj^;s#=Nh&J/i9r!Nh&Kk

@9k,W,"j^9#

public class <user-UDF-class> extends COM.ibm.db2.app.UDF{ ... }
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=_BT7F$k UDF N3sF-9HGO" COM.ibm.db2.app.UDF $s?<

U'<9Na=CI@1rFSP;^9#?H(P"UDF ,aC?eKO"k

L_jFSP7"k$Ou7_jFSP7JI"LOB z-tGN`nOT(^

;s#3N,'Kc?9kH"Java c0,P5l^9#

z-tX"NFSP7O"swzrHQ7F_j9ksr1L7^9#3l

O"GiNz-tN 1 +i+O7^9#POz-tO"~Oz-thjbg-

JVf,U1il^9#?H(P"3 DN~O,"k9+i< UDF Nlg

O"POKOwz 4 ,HQ5l^9#

UDF +ic0,a5lkH"G<?Y<9KhCFa=/5l" SQLCODE

-4302"SQLSTATE 38501 H&K/FTKa5l^9#

!Na=CIO"COM.ibm.db2.app.UDF /i9KX"U1ilF$^9#

public UDF() [default constructor]

3N3s9Hi/?<O"l"N UDF FSP7NGiKG<?Y<9KhC

FFSP5l^9#3lO"UDF XNGiNFSP7N0KTol^9#

public void close()

3NXtO"FINAL CALL *W7gsG UDF ,n.5l?lg" UDF NW

;NGeKG<?Y<9KhCFFSP5l^9#3lO"C UDF GNG*

FSP7HwF$^9#=XtNlg"close() rFSP9NO" UDF a=C

IKP9k CLOSE FSP7Ne (NO FINAL CALL ,3<G#s05lF$

k+"^?OJ,~MH7F_j5lF$klg)"^?O FINAL FSP7N

e (FINAL CALL ,3<G#s05lF$klg) G9# Java UDF /i9,

3NXtrB=7J$lg"N<*Zl<7gs&9?VO3N$YsHrh

}^?O5k7^9#

public int getCallType() throws Exception

=XtN UDF a=CIO"getCallType() rHCFCjNFSP7NFSP7

?$Wr!P7^9#3lKhCF!Nh&JM,a5l^9 (3liNMK

P9k-fjAO" COM.ibm.db2.app.UDF /i9jAGs!5lF$^9)#

v -2 FIRST FSP7

v -1 OPEN FSP7

v 0 FETCH FSP7

v 1 CLOSE FSP7

v 2 FINAL FSP7

public boolean isNull(int) throws Exception
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3NXtO"jjNwzNU$?~Oz-t, SQL NULL G"k+I&+r

F9H7^9#

public boolean needToSet(int) throws Exception

3NXtO"jjNwzNU$?POz-tr_j9k,W,"k+I&+r

F9H7^9#=Ns, UDF /FTKhCFHQ5lF$J$lg"

DBINFO Gk@5l?= UDF KD$FO3N3H,vFO^iJ$D=-,

"j^9#

public void set(int, short) throws Exception
public void set(int, int) throws Exception
public void set(int, double) throws Exception
public void set(int, float) throws Exception
public void set(int, java.math.BigDecimal) throws Exception
public void set(int, String) throws Exception
public void set(int, COM.ibm.db2.app.Blob) throws Exception
public void set(int, COM.ibm.db2.app.Clob) throws Exception

3NXtO"jjNwzNU$?POz-trjjNMK_j7^9#3Nw

zO-zJPOz-tr2H7"G<?&?$WOlW7"MO-zJ95H

bFG"k,W,"j^9# Unicode 8zN9Hjs0O"G<?Y<9&3

<I&Z<8G=;k9Hjs0GJ1lPJj^;s#(i<,"kH"c

0,88^9#

public void setSQLstate(String) throws Exception

3NXtO"3NFSP7+i SQLSTATE ra9h&_j9k?aK" UDF

+iFSP93H,G-^9#= UDF O"=N*;rorLN9k?aK"

″02000″ NU$?3NXtrFSP9,W,"j^9#9Hjs0,

SQLSTATE NMH7Fu1~lilJ$bNG"klg"c0,P5l^9#

public void setSQLmessage(String) throws Exception

3NXtO"setSQLstate XtHwF$^9#3lKhj"SQL aC;<8N

kL,_j5l^9#9Hjs0,u1~lilJ$ (?H(P"70 8zr6

(F$k) bNG"klg"c0,P5l^9#

public String getFunctionName() throws Exception

3NXtO"BTfN UDF N>0ra7^9#

public String getSpecificName() throws Exception

3NXtO"BTfN UDF NCj>ra7^9#

public byte[] getDBinfo() throws Exception
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3NXtO"BTfN UDF N$h}N DBINFO =$rP$H[sGa7^

9#^:" DBINFO =$rP$H[sGa93Hr DBINFO *W7gsGk

@7F*/,W,"j^9#

public String getDBname() throws Exception
public String getDBauthid() throws Exception
public String getDBtbschema() throws Exception
public String getDBtbname() throws Exception
public String getDBcolname() throws Exception
public String getDBver_rel() throws Exception
public String getDBplatform() throws Exception
public String getDBapplid() throws Exception

3liNXtO"BTfN UDF N DBINFO =$+i:v9kU#<kIN

Mra7^9#

public int[] getDBcodepg() throws Exception

3NXtO"DBINFO =$+i SBCS"DBCS"*hSG<?Y<9N#g3

<I&Z<8Vfra7^9#a5l?0tN[sKO"GiN 3 DNWGK

:v9kVf,~lil^9#

public byte[] getScratchpad() throws Exception

3NXtO"=_BTfN UDF N9/iCAQCIN3T<ra7^9#^

: SCRATCHPAD *W7gsG UDF rk@9k,W,"j^9#

public void setScratchpad(byte[]) throws Exception

3NXtO"jjNP$H[sNbFG"=_BTfN UDF N9/iCAQ

CIreq-7^9#^: SCRATCHPAD *W7gsG UDF rk@9k,

W,"j^9#P$H[sN5$:O"getScratchpad() ,a95$:H18

GJ1lPJj^;s#

COM.ibm.db2.app.Lob
3N/i9O"f<6<jAXtd9H"<I&Wm7<8c<NbtGW;

rT&?aN" Blob ^?O Clob l~*V8'/Hrn.9kf<F#jF

#<&k<Asrs!7^9#

!Na=CIO"COM.ibm.db2.app.Lob /i9KX"U1ilF$^9#

public static Blob newBlob() throws Exception

3NXtO"l~*J Blob rn.7^9#3lO"D=G"lP LOCATOR

rHQ7FB=7^9#

public static Clob newClob() throws Exception
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3NXtO"l~*J Clob rn.7^9#3lO"D=G"lP LOCATOR

rHQ7FB=7^9#

COM.ibm.db2.app.Blob
3N/i9N$s9?s9O"BLOB r(9?aK UDF ^?O9H"<I&

Wm7<8c<~OH7FG<?Y<9KhCFO5l^9#=N$s9?s

9,POH7Fa5lk3Hb"j^9#"Wj1<7gsO$s9?s9r

n.9k3H,"j^9,"BTfN UDF ^?O9H"<I&Wm7<8c

<Nf@1Gn.7^9# =N0K"k*V8'/HrHQ9kH"c0,P

5l^9#

!Na=CIO"COM.ibm.db2.app.Blob /i9KX"U1ilF$^9#

public long size() throws Exception

3NXtO"BLOB N95 (P$H1L) ra7^9#

public java.io.InputStream getInputStream() throws Exception

3NXtO"BLOB NbFrI_hk?aK77$ InputStream ra7^9#

=N*V8'/HeG"-zJ7</ / ^</`nrT(^9#

public java.io.OutputStream getOutputStream() throws Exception

3NXtO"BLOB K?P$H+IC9k?aK77$ OutputStream ra7

^9#IC7?P$HO"3N*V8'/HN getInputStream() FSP7K

hCFn.5l?{8N9YFN InputStream $s9?s9eK90K?G5

l^9#

COM.ibm.db2.app.Clob
3N/i9N$s9?s9O"CLOB ^?O DBCLOB r(9?aK UDF ^

?O9H"<I&Wm7<8c<~OH7FG<?Y<9KhCFO5l^

9#3N$s9?s9O"POH7Fa5lk3Hb"j^9#"Wj1<7

gsO$s9?s9rn.9k3H,"j^9,"BTfN UDF ^?O9H

"<I&Wm7<8c<Nf@1Gn.7^9#=N0K"k*V8'/Hr

HQ9kH"c0,P5l^9#

Clob $s9?s9O"8zrG<?Y<9&3<I&Z<8H7F]I7^

9# Unicode 8zKhCFO3N3<I&Z<8A0G=;J$bNb"k?

a"Q9~Kc0,P5lk3H,"j^9#3lO"IC`n~""k$O

UDF ^?O StoredProc set() FSP7~K88kD=-,"j^9#3N3

HO"Java Wm0i^<+i CLOB H DBCLOB Nc$r#9?aK,WG

9#
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!Na=CIO"COM.ibm.db2.app.Clob /i9KX"U1ilF$^9#

public long size() throws Exception

3NXtO"CLOB N95 (8z1L) ra7^9#

public java.io.Reader getReader() throws Exception

3NXtO"CLOB ^?O DBCLOB NbFrI_hk?aK77$ Reader

ra7^9#=N*V8'/HeG"-zJ7</ / ^</`nrT(^9#

public java.io.Writer getWriter() throws Exception

3NXtO"3N CLOB ^?O DBCLOB K?8z+IC9k?aK77$

Writerra7^9#IC7?8zO"3N*V8'/HN GetReader() FSP

7KhCFn.5l?{8N9YFN Reader $s9?s9eK90K?G5

l^9#

NOT FENCED 	�
�+��������

DB2DARI 9H"<I&Wm7<8c<, NOT FENCED 9H"<I&Wm7

<8c<H7FBT5lkh&X(9kKO" "Wj1<7gs=[Njz-

K(5lF$kG#l/Hj<NfK3lrXj7F/@5$# NOT

FENCED 9H"<I&Wm7<8c<N\YKD$FO" 242Z<8NXNOT

FENCED 9H"<I&Wm7<8c<Yr2H7F/@5$#
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�� SQLDA ����%��

J<K"~O SQLDA =$NHQ}!r(95sWk&Wm0i`rs2^

9#/i$"sH&"Wj1<7gsO"Presidents H$&>0N=rn.

7"=N=KG<?rm<I9k9H"<I&Wm7<8c<rFSP7^

9#

3NWm0i`Khj"Presidents H$&>0N=, SAMPLE G<?Y<9

bKn.5l^9#!$G"=fK Washington"Jefferson"*hS Lincoln

H$&Mr^~7^9#

9H"<I&Wm7<8c<rHQ7J$H"3N5sWk&Wm0i`O^

23 K(9h&K"F SQL 9F<HasHrh}9k?aK 4 DNLDNW

aGMCHo</rP37FG<?rAw9kh&K_W5l^9#

^ 23. 9H"<I&Wm7<8c<rHQ7J$lgN~O SQLDA Nc
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3lHO[Jj"5sWk&Wm0i`,9H"<I&Wm7<8c<N;!

rhQ7F 1 DNWaG9YFNG<?rMCHo</rP37FAw9kl

gKO"5<P<&Wm7<8c<, SQL 9F<HasHr0k<WH7F

BT9k3H,D=KJj^9#3N;!O^24 K(5lF$^9#

~O SQLDA /i$"sH&"Wj1<7gs"*hS~O SQLDA 9H"

<I&Wm7<8c<Ncr 839Z<8K(7^9#

�� SQLDA ��-
���
��������������

1. ~O SQLDA =$ri|=9k#~O SQLDA NJ<NU#<kI,i|

=5l^9#

v SQLN *hS SQLD WGO"dj6ilHQ5lF$k SQLVAR WG

NgWtK_j5l^9#

v SQLTYPE WGO"8zG<?&?$Wr(9h&K_j5l^9#

v GiN SQLDATA WGO=N>0K_j5l^9# 2 V\+i 4 V\

N SQLDATA WGO Washington"Jefferson" Lincoln K_j5l^

9#

v SQLLEN WGO"F SQLDATA WGN95 (5iK C @lLk*_d

QK 1 P$HC(k) K_j5l^9#

v SQLIND WGO NULL K_j5l^9#

^ 24. 9H"<I&Wm7<8c<rHQ9klgN~O SQLDA Nc
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2. 5<P<&Wm7<8c<rFSP9#"Wj1<7gsOG<?Y<9

sample NLV+i!N9F<HasHrHQ7FWm7<8c< inpsrv

rFSP7^9#

a. CALL 9F<HasH ([9HQtXj)

b. CALL 9F<HasH (SQLDA Xj)

CHECKERR ^/m / XtO"Wm0i`0tK"k(i<!:f<F#jF#

<G9#(i<!:f<F#jF#<Nj_O"4HQNWm0i_s0@l

Khj[Jj^9#

C DB2 API rFSP9 C Wm0i`Nlg" utilapi.c bN

sqlInfoPrint XtO" utilapi.h bN API_SQL_CHECK H7FF

jA5l^9# C H_~_ SQL Wm0i`NlgO"

utilemb.sqc bN sqlInfoPrint XtO" utilemb.h bN

EMB_SQL_CHECK H7FFjA5l^9#

COBOL CHECKERR O checkerr.cbl H$&>0N0tWm0i`G

9#

FORTRAN CHECKERR O util.f U!$kK"k5Vk<AsG9#

REXX CHECKERR O=TWm0i`N*ojK"kWm7<8c<G

9#

3N(i<!:f<F#jF#<N=<9&3<IKD$FO" 130Z<8N

XWm0i`cGN GET ERROR MESSAGE NHQYr2H7F/@5$#
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C ��: V5SPCLI.SQC

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sqlenv.h>
#include <sqlca.h>
#include <sqlda.h>
#include <sqlutil.h>
#include "util.h"
#define CHECKERR(CE_STR) if (check_error (CE_STR, &sqlca) != 0) return 1;
int main(int argc, char *argv[]) {

EXEC SQL BEGIN DECLARE SECTION;
char database[9];
char userid[9];
char passwd[19];
char procname[255] = "inpsrv";
char table_name[11] = "PRESIDENTS";
char data_item0[21] = "Washington";
char data_item1[21] = "Jefferson";
char data_item2[21] = "Lincoln";
short tableind, dataind0, dataind1, dataind2;

EXEC SQL END DECLARE SECTION;
/* Declare Variables for CALL USING */
struct sqlca sqlca;
struct sqlda *inout_sqlda = NULL;
char eBuffer[1024]; /* error message buffer */
if (argc != 4) {

printf ("¥nUSAGE: inpcli remote_database userid passwd¥n¥n");
return 1;

}
strcpy (database, argv[1]);
strcpy (userid, argv[2]);
strcpy (passwd, argv[3]);
/* Connect to Remote Database */
printf("CONNECT TO Remote Database.¥n");
EXEC SQL CONNECT TO :database USER :userid USING :passwd;
CHECKERR ("CONNECT TO SAMPLE");
/********************************************************¥
* Call the Remote Procedure via CALL with Host Variables *
¥********************************************************/
printf("Use CALL with Host Variable to invoke the Server Procedure"

" named inpsrv.¥n");
tableind = dataind0 = dataind1 = dataind2 = 0;
EXEC SQL CALL :procname (:table_name:tableind, :data_item0:dataind0,

:data_item1:dataind1, :data_item2:dataind2); �2a�
/* COMMIT or ROLLBACK the transaction */
if (SQLCODE == 0)
{ EXEC SQL COMMIT;

printf("Server Procedure Complete.¥n¥n");
}
else
{ /* print the error message, roll back the transaction and return */

sqlaintp (eBuffer, 1024, 80, &sqlca);
printf("¥n%s¥n", eBuffer);
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EXEC SQL ROLLBACK;
printf("Server Procedure Transaction Rolled Back.¥n¥n");
return 1;

}
/* Allocate and Initialize Input SQLDA */ �1�
inout_sqlda = (struct sqlda *)malloc( SQLDASIZE(4) );
inout_sqlda->sqln = 4;
inout_sqlda->sqld = 4;
inout_sqlda->sqlvar[0].sqltype = SQL_TYP_NCSTR;
inout_sqlda->sqlvar[0].sqldata = table_name;
inout_sqlda->sqlvar[0].sqllen = strlen( table_name ) + 1;
inout_sqlda->sqlvar[0].sqlind = &tableind;
inout_sqlda->sqlvar[1].sqltype = SQL_TYP_NCSTR;
inout_sqlda->sqlvar[1].sqldata = data_item0;
inout_sqlda->sqlvar[1].sqllen = strlen( data_item0 ) + 1;
inout_sqlda->sqlvar[1].sqlind = &dataind0;
inout_sqlda->sqlvar[2].sqltype = SQL_TYP_NCSTR;
inout_sqlda->sqlvar[2].sqldata = data_item1;
inout_sqlda->sqlvar[2].sqllen = strlen( data_item1 ) + 1;
inout_sqlda->sqlvar[2].sqlind = &dataind1;
inout_sqlda->sqlvar[3].sqltype = SQL_TYP_NCSTR;
inout_sqlda->sqlvar[3].sqldata = data_item2;
inout_sqlda->sqlvar[3].sqllen = strlen( data_item2 ) + 1;
inout_sqlda->sqlvar[3].sqlind = &dataind2;
/***********************************************¥
* Call the Remote Procedure via CALL with SQLDA *
¥***********************************************/
printf("Use CALL with SQLDA to invoke the Server Procedure named "

"inpsrv.¥n");
tableind = dataind0 = dataind1 = dataind2 = 0;
inout_sqlda->sqlvar[0].sqlind = &tableind;
inout_sqlda->sqlvar[1].sqlind = &dataind0;
inout_sqlda->sqlvar[2].sqlind = &dataind1;
inout_sqlda->sqlvar[3].sqlind = &dataind2;
EXEC SQL CALL :procname USING DESCRIPTOR :*inout_sqlda; �2b�
/* COMMIT or ROLLBACK the transaction */
if (SQLCODE == 0)
{ EXEC SQL COMMIT;

printf("Server Procedure Complete.¥n¥n");
}
else
{ /* print the error message, roll back the transaction and return */

sqlaintp (eBuffer, 1024, 80, &sqlca);
printf("¥n%s¥n", eBuffer);

EXEC SQL ROLLBACK;
printf("Server Procedure Transaction Rolled Back.¥n¥n");
return 1;

}
/* Free allocated memory */
free( inout_sqlda );
/* Drop the PRESIDENTS table created by the stored procedure */
EXEC SQL DROP TABLE PRESIDENTS;
CHECKERR("DROP TABLE");
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/* Disconnect from Remote Database */
EXEC SQL CONNECT RESET;
CHECKERR ("CONNECT RESET");
return 0;

}
/* end of program : inpcli.sqc */
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�� SQLDA 	�
�+����������������

1. 5<P<&Wm7<8c<rk@9k#5<P<&Wm7<8c<O"

SQLDA *hS SQLCA =$XN]$s?<ru1hj^9#

2. =rn.9k# SQLDA =$NGiN SQLVAR KO5l?G<?rHQ

7F" CREATE TABLE 9F<HasH,=.5l"Presidents H$&

>0N=Nn.rBT7^9#

3. ^~9F<HasHr`w9k#Qia<?<&^<+< ? r}D

INSERT 9F<HasH,`w5l^9#

4. G<?r^~9k#>0K`w5l? INSERT 9F<HasHO"SQLDA

=$N 2A4 V\N SQLVAR KO5l?G<?rHQ7FBT7^9#Q

ia<?<&^<+<O Washington"Jefferson"Lincoln NMKV-9(

il^9#3liNM, Presidents =K^~5l^9#

5. /i$"sH&"Wj1<7gsKa9#5<P<&Wm7<8c<O3N

SQLCA r/i$"sH&"Wj1<7gsN SQLCA K#L7"His6

/7gs,5oK*;7?lgK COMMIT 9F<HasHr/T7F"

M SQLZ_DISCONNECT_PROC ra7"5<P<&Wm7<8c<+iNFSP

7,3lJeOJ$3HrNi;^9#

m: 5<P<&Wm7<8c<O"AIX 79F`eGO REXX Gn.9k3

HOG-^;s#
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C ��: V5SPSRV.SQC

#include <memory.h>
#include <string.h>
#include <sqlenv.h>
#include <sqlutil.h>
#ifdef __cplusplus
extern "C"
#endif
SQL_API_RC SQL_API_FN inpsrv(void *reserved1, �1�

void *reserved2,
struct sqlda *inout_sqlda,
struct sqlca *ca)

{
/* Declare a local SQLCA */
EXEC SQL INCLUDE SQLCA;
/* Declare Host Variables */
EXEC SQL BEGIN DECLARE SECTION;

char table_stmt[80] = "CREATE TABLE ";
char insert_stmt[80] = "INSERT INTO ";
char insert_data[21];

EXEC SQL END DECLARE SECTION;
/* Declare Miscellanous Variables */
int cntr = 0;
char *table_name;
char *data_items[3];
short data_items_length[3];
int num_of_data = 0;
/*-----------------------------------------------------------------*/
/* Assign the data from the SQLDA to local variables so that we */
/* don't have to refer to the SQLDA structure further. This will */
/* provide better portability to other platforms such as DB2 MVS */
/* where they receive the parameter list differently. */
/*-----------------------------------------------------------------*/
table_name = inout_sqlda->sqlvar[0].sqldata;
num_of_data = inout_sqlda->sqld - 1;
for (cntr = 0; cntr < num_of_data; cntr++)
{

data_items[cntr] = inout_sqlda->sqlvar[cntr+1].sqldata;
data_items_length[cntr] = inout_sqlda->sqlvar[cntr+1].sqllen;

}
/*-----------------------------------------------------------------*/
/* Create President Table */
/* - For simplicity, we'll ignore any errors from the */
/* CREATE TABLE so that you can run this program even when the */
/* table already exists due to a previous run. */
/*-----------------------------------------------------------------*/
EXEC SQL WHENEVER SQLERROR CONTINUE;
strcat(table_stmt, table_name);
strcat(table_stmt, " (name CHAR(20))"); �2�
EXEC SQL EXECUTE IMMEDIATE :table_stmt;
EXEC SQL WHENEVER SQLERROR GOTO ext;
/*-----------------------------------------------------------------*/
/* Generate and execute a PREPARE for an INSERT statement, and */
/* then insert the three presidents. */
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/*-----------------------------------------------------------------*/
strcat(insert_stmt, table_name );
strcat(insert_stmt, " VALUES (?)"); �3�
EXEC SQL PREPARE S1 FROM :insert_stmt;
for (cntr = 0; cntr < num_of_data; cntr++)
{

strncpy(insert_data, data_items[cntr], data_items_length[cntr]);
insert_data[data_items_length[cntr]] = '¥0';
EXEC SQL EXECUTE S1 USING :insert_data; �4�

}
/*-----------------------------------------------------------------*/
/* Return to caller */
/* - Copy the SQLCA */
/* - Update the output SQLDA. Since there's no output to */
/* return, we are setting the indicator values to -128 to */
/* return only a null value. */
/*-----------------------------------------------------------------*/

ext: �5�
memcpy(ca, &sqlca, sizeof(struct sqlca));
if (inout_sqlda != NULL)
{

for (cntr = 0; cntr < inout_sqlda->sqld; cntr++)
{

*(inout_sqlda->sqlvar[cntr].sqlind) = -128;
}

}
return(SQLZ_DISCONNECT_PROC);

}
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��D.  	���� AS/400 �����������

3NaKO"DB2 3M/H HQTNjz- H&LNps,^^lF$^9#

3NaGT@JQld50,"C?H-O" DB2 3M/H HQTNjz-

r2H7F/@5$#

DB2 3M/HKhj""Wj1<7gs&Wm0i`O System/390 *hS

AS/400 5<P<eN DB2 G<?Y<9bNG<?K"/;9G-kh&KJ

j^9#?H(P"Windows eGT/7F$k"Wj1<7gsO" DB2 f

KP<5k&G<?Y<9 (OS/390 G) G<?Y<9bNG<?K"/;9G

-^9# AS/400 D-GT/9k77$"Wj1<7gsrn.9k+"^?

O{8N"Wj1<7gsr3ND-GT/9kh&K$5G-^9#"kD

-G"Wj1<7gsr+/7"=lrLND-K\"9k3HbG-^9#

DB2 3M/HrHQ9kH" DB2 fKP<5k&G<?Y<9 (OS/390 G)

JIN[9H&G<?Y<9=JG5]<H5lF$klg"J<N API r

[9HHHbKHQ9k3H,G-^9#

v E**hS0* SQL

v DB2 3<k&lYk&$s?<U'<9

v Microsoft ODBC API

v JDBC

SQL 9F<HasHNfKO"jl<7gJk&G<?Y<9=JKhj[J

kbNb"j^9#J<Nh&J SQL 9F<HasHKxx9klg,"j

^9#

v IN8`K`r7F$k+K++oi:"HQ9kG<?Y<9=J9YF

G1lN SQL 9F<HasH

v SQL rbq Gb@5lF*j"9YFN IBM jl<7gJk&G<?Y

<9=JGHQD=J SQL 9F<HasH

v "/;99kG<?Y<9&79F`KG-N SQL 9F<HasH

iaN 2 DN+F4j<N SQL 9F<HasHKOb$\"-,"j^9

," 3 V\N+F4j<NbNOQ9rC(k,W,"j^9#lLK"G<

?jA@l (DDL) bN SQL 9F<HasHO"G<?`n@l (DML) bN

SQL 9F<HasHhjb\"-,c/Jj^9#
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DB2 3M/HO"DB2 fKP<5k&G<?Y<9GO5]<H5lF$J

$ltN SQL 9F<HasHru1~l^9# DB2 3M/HO"3liN

9F<HasHr AS/400 5<P<KO7^9#FoWiCHU)<`GN)

Bv` (sN95NGgMJI) N\YKD$FO" SQL rbq r2H7F

/@5$#

LN CICS =J (?H(P"CICS (AIX G) ) N<GBT9k?aK CICS "

Wj1<7gsr OS/390 ^?O VSE +i\09klg" DB2 3M/Hr

HQ7F OS/390 ^?O VSE G<?Y<9K"/;99k3HbG-^9#

\YKD$FO"CICS/6000 "Wj1<7gs&Wm0i_s0&,$I *h

S CICS +9?^$<<7gs*hS`n r2H7F/@5$#

m: DB2 3M/HJ7N DB2 lQWmH3krHQ9k[&,zL*G9

," DB2 3M/HH DB2 fKP<5k&G<?Y<9&P<8gs 7

G<?Y<9rHQ9k3HbG-^9# DB2 fKP<5k&G<?Y

<9&P<8gs 7 G<?Y<9K DB2 3M/HrHQ7F$klg"

j]G<?&?$W,5]<H5lF$J$JI" DB2 3M/H+NN

)B,"klgr|$F"J<NaG(5lks_9-KhkdjNgt

,OvFO^j^;s#

AS/400 D-GWm0i_s09klgO"J<NFWGrM87F/@5$#

v G<?jA@l (DDL) NHQ

v G<?`n@l (DML) NHQ

v G<?)f@l (DCL) NHQ

v \3HZG

v Wj3sQ$k

v ,`gxNjA

v 2H]4NI}

v mC/

v SQLCODE H SQLSTATE Njc@

v 79F`&+?m0NHQ

v ,%lYk

v 9H"<I&Wm7<8c<

v NOT ATOMIC #g SQL

v ,6nH1L

v DB2 3M/H,5]<H^?Oq]9k SQL 9F<HasH
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������� (DDL) ���

=l>lN79F`G-1hNh}}!,cCF$k?a" DDL 9F<Ha

sHO IBM G<?Y<9=JKhj[Jj^9# AS/400 5<P<&79F

`eGO"G<?Y<9r_W7F+i CREATE TABLE 9F<HasHr

/T9k^GK$/D+Njgr'`3H,,WJlgb"j^9#?H(P

@}*V8'/HN_W,"l"N9F<HasHKhj=liN*V8'/

HN-1hGN*}==KQ95l^9#

AS/400 5<P<&G<?Y<9KWj3sQ$krT&lg"Wj3sQ$i

<O AS/400 5<P<K?tN DDL 9F<HasHrO7^9#"Wj1<

7gsrBTfN79F`NG<?Y<9KO"1l9F<HasHOWj3

sQ$k5l^;s#?H(P"OS/2 "Wj1<7gsGO" CREATE

STORGROUP 9F<HasHO DB2 fKP<5k&G<?Y<9 (OS/390

G) G<?Y<9r5oKWj3sQ$k7^9," DB2 (OS/2 G) G<?Y

<9OWj3sQ$k7^;s#

������� (DML) ���

lLK"DML 9F<HasHOb$\"-r}A^9# SELECT"

INSERT" UPDATE"*hS DELETE 9F<HasHO" IBM jl<7g

Jk&G<?Y<9=J9YFG1MKHQ5l^9#[HsIN"Wj1<

7gsOgH7F" DB2 3M/H&Wm0i`,5]<H7F$k DML

SQL 9F<HasHrHQ7^9#

�������-�

tMG<?, DB2 fKP<5k&G<?Y<9K>w5lkH"G<?&?

$W,Q95lk3H,"j^9#tM*hS><s 10 Jt SQLTYPE

(DB2 fKP<5k&G<?Y<9 (AS/400 G) G5]<H) O"Gj (QC

/) 10 Jt SQLTYPE KQ95l^9#

	��-�����

.gP$H&G<?O"1lNsK"kH% UNIX 3<I (EUC) 8z;C

H" 2 P$H8z;CH (DBCS)"*hS 1 P$H8z;CH (SBCS) N8

z+iJj^9# EBCDIC GG<?r]I9k79F`

(OS/390"OS/400"VSE"*hS VM) GO"7UH"&H8zH7UH$s8

zKhj 2 P$H&G<?NO@H*@,^</5l^9#G<?r ASCII

A0G]I9k79F` (OS/2 *hS UNIX JI) GO"7UH$s8z*

hS7UH"&H8zO,W"j^;s#
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"Wj1<7gs,.gP$H&G<?r ASCII 79F`+i EBCDIC 79

F`K>w9klg"7UH8zr~lk>OrN]7F/@5$#=l>l

NG<?r SBCS G<?+i DBCS G<?XZjX(k]K"G<?9K 2

P$H,IC5l^9#\"-rbak?aKO".gP$H&G<?rHQ

9k"Wj1<7gsK*$FDQ98z9Hjs0rHQ7F/@5$#

�.���+

9U#<kI (254 8zhj9$9Hjs0) O"LN79F`GO7$,[

Jj^9# AS/400 5<P<GO9A0U#<kIKO9+i<XtN5V;

CH7+5]<H7F$^;s#?H(P"DB2 fKP<5k&G<?Y<9

(OS/390 G) GO9A0U#<kIKO LENGTH *hS SUBSTR Xt7+

HQG-^;s#^?"AS/400 5<P<GOCjN SQL 9F<HasHKP

7F[Jkh},,WKJj^9#?H(P"DB2 (VSE *hS VM G) GO

INSERT 9F<HasHKO[9HQt"SQLDA"^?OLkM7+HQG-

^;s#

���������� (LOB) �����-�

LOB G<?&?$WO DB2 3M/HKhCF5]<H5l^9#

��$����-� (UDT)

DB2 3M/HO"f<6<jACl?$Wr5]<H7F$^9#j]G<

?&?$WO5]<H7F$^;s#

ROWID �����-�

ROWID G<?&?$WO" DB2 3M/HKhCFSCH&G<?QN

VARCHAR H7F7ol^9#

64 )*��� (BIGINT) �����-�

8 P$H (64 SCH) 0tO"DB2 3M/HKhCF5]<H5l^9#

BIGINT btG<?&?$WO"G<?N:Yr]AJ,ig,OG<?Y<

9N+<G#JjF#<r5]<H9k?aKHol^9#

������� (DCL) ���

=l>lN IBM jl<7gJk&G<?Y<9I}79F`O" GRANT *

hS REVOKE SQL 9F<HasHK5^6^JlYkNY,-rs!7F$

^9#FG<?Y<9I}79F`KgC? SQL 9F<HasHrN+ak

KO"=l>lN=JNqAr4YF_F/@5$#
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���

DB2 3M/HO"Qia<?<J7N CONNECT @1GJ/" CONNECT

TO *hS CONNECT RESET b5]<H7F$^9#"Wj1<7gs,@

(*J CONNECT TO 9F<HasHrBT;:K SQL 9F<HasHrF

SP9H"J,~N"Wj1<7gs& 5<P< (jA5lF$klg) XN

E[N \3,BT5l^9#

G<?Y<9K\39kH" SQLCA N SQLERRP U#<kIKjl<7g

Jk&G<?Y<9I}79F`r1L9kps,a5l^9#"Wj1<7

gs&5<P<, IBM Njl<7gJk&G<?Y<9G"klg"

SQLERRP Nh,N 3 8zKO!N$:l+,^^l^9#

DSN DB2 fKP<5k&G<?Y<9 (OS/390 G)

ARI DB2 (VSE *hS VM G)

QSQ DB2 fKP<5k&G<?Y<9 (AS/400 G)

SQL DB2 fKP<5k&G<?Y<9

DB2 3M/HNHQfK CONNECT TO 9F<HasH^?O NULL N

CONNECT 9F<HasHr/T9klg" SQLCA N SQLERRMC U#<

kIKakqL3<I^?ONhH</sOVis/KJj^9#"Wj1<

7gs&5<P<N CCSID O"3<I&Z<8^?O3<I&;CH&H<

/sH7Fa5l^9#

CONNECT RESET 9F<HasH (?$W 1 N\3Nlg)" RELEASE *

hS COMMIT 9F<HasH (?$W 2 N\3Nlg)"^?O

DISCONNECT 9F<HasH ($:lN?$WN\3KbHQG-k," TP

bK?<D-GOHQG-J$) rHQ7F"@(*KZGrT(^9#

\3,@(*KZG5lF$J$NK""Wj1<7gsrLoNh&K*;

9kH" DB2 3M/HOkLG<?rE[K3_CH7^9#

m: "Wj1<7gs,(i<r(9 SQLCODE ru1hCFb"5oK*;

9k3H,G-^9#3Nlg"DB2 3M/HOG<?r3_CH7^

9#G<?r3_CH7?/J$lgO"ROLLBACK 3^sIrHQ7

F/@5$#

FORCE 3^sIrHQ9kH"*r7?f<6<^?O9YFNf<6<r

G<?Y<9+iZG9k3H,G-^9#3lO"AS/400 5<P<&G<?

Y<9G5]<H5lF$^9#f<6<O"DB2 3M/H&o</9F<7

gs+i/)*KZG5l^9#
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IBM Njl<7gJk&G<?Y<9&79F`NWj3sQ$i<O"79

F`Khj$/i+9,"j^9# DB2 fKP<5k&G<?Y<9QNW

j3sQ$i<O"J<N@G AS/400 5<P<&Wj3sQ$i<HO[J

CF$^9#

v "Wj1<7gs4NG"1 DNQ97+n.7J$#

v DB2 fKP<5k&G<?Y<9NG<?Y<9KP7FP$sI9k]"

5oJP$sIN?aKO*V8'/H,8_7J1lPJiJ$#

VALIDATE RUN O5]<H5lF$^;s#

��*��

DB2 3M/HO DB2 G<?Y<9&^M<8c<NVmC/=P$sI&*

W7gsr5]<H7F$^9#

UNAMBIG
Nj+<=kN_rVmC/=9k (J,~N_j)#

ALL $Nj+<=krVmC/=9k#

NO +<=krVmC/=7J$#

DB2 3M/H&Wm0i`O" DB2 G<?Y<9&^M<8c<N=.U!

$kKjA5lF$kVmC/&5$:r RQRIOBLK U#<kIKHQ7^

9#=TP<8gsN DB2 3M/HGO" 32 767 ^GNVmC/&5$:

r5]<H7F$^9# DB2 G<?Y<9&^M<8c<=.U!$kK=

lhjg-$M,Xj5lFb" DB2 3M/HO 32 767 rMH7FHQ7

^9," DB2 G<?Y<9&^M<8c<=.U!$krj;CH9k3H

O7^;s#VmC/=O"0* SQL NlgbE* SQL Nlgb18Vm

C/&5$:rHQ7F"18}!Gh}5l^9#

m: [HsIN AS/400 5<P<&79F`O0*+<=kr$Nj+<=k

H_J7F$^9," DB2 fKP<5k&G<?Y<9&79F`Ol

tN0*+<=krNj+<=kH_J7^9#.prr1k?a"DB2

3M/HKO BLOCKING ALL rXjG-^9#

I} API rbq *hS3^sIrbq Gj9H5lF$k CLP"3sHm

<k&;s?<"^?O API rHQ7" DB2 G<?Y<9&^M<8c<=

.U!$kGVmC/&5$:rXj7^9#

2*���


QC1<8KO"J<N0-,"j^9#
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8g ID
QC1<8N ID G9# PREP 3^sIGXjG-^9#

j-T QC1<8Nj-TNvD ID G9# PREP ^?O BIND 3^sIG

XjG-^9#

n.T QC1<8rP$sI9kf<6<>G9#

$~R QC1<8bN*V8'/HNE[$~RG9# PREP ^?O BIND

3^sIGXjG-^9#

=l>lN AS/400 5<P<&79F`KO"3liN0-NHQK)B,"

j^9#

DB2 fKP<5k&G<?Y<9 (OS/390 G)
4 DN0-9YF,[JCFb+^$^;s#[Jk$~RrHQ9k

KO"CLNI}C",,WG9#3liN0-NHQroN\YKD

$FO"DB2 fKP<5k&G<?Y<9 (OS/390 G) QN 3^s

Irbq r2H7F/@5$#

DB2 (VSE *hS VM G)
9YFN0-,lW7J1lPJj^;s# USER1 ,P$sI&U

!$krn.7 (PREP rHQ7F)" USER2 ,B]KP$sIrB

T9klg" USER2 O USER1 NP$sIKP9k DBA "B,,

WG9#0-KHQG-kNO USER1 Nf<6<>@1G9#

DB2 fKP<5k&G<?Y<9 (AS/400 G)
$~R,8g>HlW7J1lPJj^;s#$~RHj-"NX8

O"*V8'/HKP9kC"NU?*hShjC7KFA7^9#m

0*s5l?f<6<>O8g ID G$~5lF$J$Bj"n.T

^?Oj-TKJj^9#8g ID G$~5lF$klgO"8g ID

,j-TG9#8g ID O"$~RH7FHQ5lkJ0K9GK8

_7F$J1lPJj^;s#

DB2 fKP<5k&G<?Y<9

4 DN0-9YF,[JCFb+^$^;s#[Jkj-TNHQKO

I}"B,,WG"j"P$s@<O (9-<^,9GK8_9lP)

9-<^KP9k CREATEIN C"r}CF$J1lPJj^;s#

m: DB2 3M/HKO"DB2 fKP<5k&G<?Y<9 (OS/390 G) *h

S DB2 fKP<5k&G<?Y<9N?aK" SET CURRENT

PACKAGESET 3^sI,w(ilF$^9#
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C A���	����

CNULREQD P$sI&*W7gsO"LANGLEVEL *W7gsrHQ7FX

j5l?Lk*;9Hjs0Nh}rl~Q97^9#

LANGLEVEL *W7gs, MIA ^?O SAA1 N_jMG`w5l?lg

K"Lk*;9Hjs0,INh&Kh}5lk+KD$FO" 659Z<8N

XC *hS C++ GN Null *;9Hjs0Y r2H7F/@5$#

CNULREQD J,~_jO YES G9#3N*W7gs, YES K_j5lF

$klg"Lk*;9Hjs0O MIA ,JK`r7Fra5l^9# DB2

fKP<5k&G<?Y<9 (OS/390 G) K\39klg" CNULREQD r

YES K_j9kh&//*+a7^9# (Lk*;9Hjs0KX7F) SAA1

,JG3<G#s05l?"Wj1<7gsrP$sI9klgO"

CNULREQD *W7gsr NO K_j9k,W,"j^9# NO K_j7J

+C?lg"LANGLEVEL r SAA1 K_j7F~O7?H7Fb"Lk*;

9Hjs0O MIA ,JK`r7Fra5lF7^$^9#

	��+
��� SQLCODE 
�� SQLSTATE

ISO/ANS SQL92 GjA5lF$k9?sI"msN SQLCODE *hS

SQLSTATE QtO" LANGLEVEL SQL92E Wj3sQ$k&*W7gsKh

CF5]<H5lF$^9# LANGLEVEL ,5]<H5lF$J1lP"W

j3sQ$k~K=N3Hr(9 SQL0020W Yp,P5l^9#3NYp

O"3^sIrbq N LANGLEVEL MIA N<Kj9H5lF$k"

LANGLEVEL SQL92E N5V;CHG"k!=@1K,Q5l^9#

��	
���

EBCDIC H ASCII Nc$O"5^6^JG<?Y<9=JK*$F,`gx

Nc$N6xHJj"^? ORDER BY *hS GROUP BY 8aKFAr?(

^9#3N9rG.=9k?aN 1 DN}!O" EBCDIC N,`gxrOo

7?f<6<jAHggxrn.9k3HG9#HggxrXjG-kNO7

7$G<?Y<9Nn.~N_G9#\YKD$FO" I} API rbq"*

hS 3^sIrbq r2H7F/@5$#

m: G<?Y<9=O"DB2 fKP<5k&G<?Y<9 (OS/390 G) K

ASCII A0G]I5lF$^9#3N?a"DB2 3M/HH DB2 fKP

<5k&G<?Y<9 (OS/390 G) HNVNQ9,b.KJj"G<?r

Q97FBY>9H-KHQ7J1lPJiJ$U#<kIjgrBT9

k,WOJ/Jj^9#

854 "Wj1<7gs+/Njz-



�������

79F`Khj"2H]4Nh}}!,[Jj^9#

DB2 fKP<5k&G<?Y<9 (OS/390 G)
p\-<rHQ7F0t-<rn.G-kh&K"p\-<KwzrU

1J1lPJj^;s#=O+J2H,D=G9#

DB2 (VSE *hS VM G)
0t-<KO+0*Kwz,U1il^9#=O+J2HrT(^;

s#

DB2 fKP<5k&G<?Y<9 (AS/400 G)
0t-<KO+0*Kwz,U1il^9#=O+J2H,D=G9#

DB2 fKP<5k&G<?Y<9

DB2 fKP<5k&G<?Y<9NG<?Y<9Nlg"wzO"G

-)sdp\-<KP7F+0*Kn.5l^9#=O+J2H,D=

G9#

=N>N,'O"+91<INlYkKhCF[Jj^9#

�*�

G<?Y<9&5<P<,mC/rBT9k}!O"ltN"Wj1<7gs

KFAr?(k3H,"j^9#?H(P"TlYkNmC/*hS+<=k

GjN,%lYkG_W5lF$k"Wj1<7gsO"Z<8&lYkNm

C/rBT7F$k79F`K>\\"9k3HOG-^;s#3Nh&Jp

C*J9,"k?a""Wj1<7gsr409k,W,"j^9#

DB2 fKP<5k&G<?Y<9 (OS/390 G) *hS DB2 fKP<5k&G

<?Y<9=JKO"mC/r?$`"&HK7"T!fN"Wj1<7gs

K(i<aj3<Irw.9k!=,"j^9#

SQLCODE  SQLSTATE ��	�

=l>lN IBM jl<7gJk&G<?Y<9=JO"`w7?(i<KP

7F,:7b1lN SQLCODE rP9HOBj^;s#3NdjO!N 2 H

*jN}!GrhG-^9#

v "Wj1<7gs&(i<KP7"SQLCODE GOJ/ SQLSTATE rHQ

9k#

SQLSTATE O"5^6^JG<?Y<9=JVG[\18U#r}A"3l

iN=JO SQLCODE KP~7? SQLSTATE rP7^9#
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v SQLCODE r"k79F`+iLN79F`X^CW9k#

J,~_jGO"DB2 3M/HO SQLCODE HH</sr"=l>lN

IBM [9H^?O AS/400 5<P<&79F`+if<6<N DB2 3M/

H&79F`K^CW7^9#J,~^CTs0rl~Q97?$lg"^

?O SQLCODE ^CTs0r}?J$G<?Y<9&5<P< (IBM J0

NG<?Y<9&5<P<) rHQ7F$klgK"H+N SQLCODE ^C

Ts0&U!$krXj9k3H,G-^9# SQLCODE ^CTs0rn

05;J$G*/3HbG-^9#

\YKD$FO"DB2 3M/H HQTNjz- r2H7F/@5$#

�	!%�3������

79F`&+?m0O IBM NG<?Y<9=JKhj[Jj^9#?$F$

N9[O"k@rHQ9k3HKhj^9/5l^9#\7/O"HQ7F$

kG<?Y<9&5<P<NqAr2H7F/@5$#

CLI bN+?m0XtO"DB2 U!_j<VG1lN API"*hS+?m0

HqNkLN;CHr5]<H9k3HKhj"3Ndjrrh7^9#

��� �������������.��

!wdjvF~KtMQ9N*<P<Um<,"klg" IBM jl<7gJ

k&G<?Y<9=JKhCF=Nh}O[Jj^9#?H(P"DB2 fKP

<5k&G<?Y<9 (OS/390 G) *hS DB2 fKP<5k&G<?Y<9

+i"b0sr0tN[9HQtH7FhjP9H7^9#b0Mr0tMK

Q99kH-K"Q9N*<P<Um<,88k3H,"j^9#J,~K

O"DB2 fKP<5k&G<?Y<9 (OS/390 G) OYpN SQLCODE HL

kMr"Wj1<7gsKa7^9#PH*K"DB2 fKP<5k&G<?Y

<9OQ9*<P<Um<&(i<ra7^9#,ZJ5$:N[9HQtK

7FhjP93HKhj""Wj1<7gs&G!wdjvF~NtMQ9N

*<P<Um<rr1kh&K*+a7^9#

�
(��

DB2 3M/H""Wj1<7gsr`w (prep) ^?OP$sI (bind) 9kH

-K"J<N,%lYkru1~l^9#

RR ?|D=I_hj

RS I_hjGj

CS +<=kGj
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UR s3_CHI_hj

NC 3_CHJ7

,%lYkO"Gb7EJ]n+iGbK$]nXH$&gVGj9H5lF

$^9#f<6<,Xj7?,%lYkr AS/400 5<P<,5]<H7F$

J$lg"5]<H5lF$klYkNfG"XjN,%lYkN!K]n,

7EJbN,HQ5l^9#

=55 O"=l>lN AS/400 "Wj1<7gs&5<P<GF,%lYkrX

j7?lgNkLr(7^9#

= 55. ,%lYk

DB2 3M/H DB2 fKP<5

k&G<?Y<9

(OS/390 G)

DB2 (VSE *hS
VM G)

DB2 fKP<5

k&G<?Y<9

(AS/400 G)

DB2 fKP<5

k&G<?Y<9

RR RR RR m 1 RR

RS m 2 RR COMMIT(*ALL) RS

CS CS CS COMMIT(*CS) CS

UR m 3 CS COMMIT(*CHG) UR

NC m 4 m 5 COMMIT(*NONE) UR

m:

1. DB2 fKP<5k&G<?Y<9 (AS/400 G) KO"RR HlW9k COMMIT *W7gs,

"j^;s# DB2 fKP<5k&G<?Y<9 (AS/400 G) O"9YFN=rmC/9k3

HKhj RR r5]<H7F$^9#

2. P<8gs 3.1 GO RR G"C?bNO"P<8gs 4.1 (APAR PN75407) ^?OP<8gs

5.1 GO RS KJj^9#

3. P<8gs 3.1 GO CS G"C?bNO"P<8gs 4.1 ^?OP<8gs 5.1 GO UR K

Jj^9#

4. P<8gs 3.1 GO CS G"C?bNO"P<8gs 4.1 (APAR PN60988) ^?OP<8gs

5.1 GO UR KJj^9#

5. DB2 (VSE *hS VM G) GO",%lYk NC O5]<H5l^;s#

DB2 fKP<5k&G<?Y<9 (AS/400 G) rHQ9kH""Wj1<7

gs, UR N,%lYkKP$sI5l"+D ALL K_j5l?VmC-s

0KP$sI5lklg""k$O,%lYk, NC K_j5lklgK"8

c<Jk5lF$J$=K"/;9G-^9#

	�
�+��������

v FSP7
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/i$"sH&NWm0i`O"SQL CALL 9F<HasHrP7F"5<

P<&NWm0i`rFSP93H,G-^9#3Nlg"F5<P<Nn

HO=N>N5<P<NnHHc3[Jj^9#

OS/390
9-<^>O 8 P$HJ<N95GJ1lPJi:"Wm7<8c

<>O 18 P$HJ<N95GJ1lPJi:"9H"<I&Wm

7<8c<O5<P<eN SYSIBM.SYSPROCEDURES +?m0K

jA7J1lPJj^;s#

VSE ^?O VM
Wm7<8c<>O 18 P$HJeN95GJ1lPJi:"5<

P<eN SYSTEM.SYSROUTINES +?m0KjA7J1lPJj

^;s#

OS/400
Wm7<8c<>O SQL N1LRGJ1lPJj^;s#

DECLARE PROCEDURE ^?O CREATE PROCEDURE 9F<Ha

sHrHQ7"9H"<I&Wm7<8c<rM-_ak?aKB

]NQ9> (9-<^>^?O8g>) rXj9k3HbG-^9#

REXX/SQL KH_~^l? CALL 9F<HasHO CALL USING

DESCRIPTOR K^CTs0rT&NG" DB2 AS/400 Q+i

REXX/SQL XN CALL 9F<HasHO9YF""Wj1<7g

sKhCF0*Kn.*hSBT5lJ1lPJj^;s#

SQL CALL 9F<HasHN=8KD$FO" SQL rbq r2H7F/

@5$#

DB2 fKP<5k&G<?Y<9eG5<P<&Wm0i`r/09kl

g"=N5<P<&Wm0i`, DB2 fKP<5k&G<?Y<9

(OS/390 G)"DB2 fKP<5k&G<?Y<9 (AS/400 G)"^?O DB2

(VSE *hS VM G) GH&bNH18Qia<?<,'rHQ9k3H,

G-^9# DB2 fKP<5k&G<?Y<9N9H"<I&Wm7<8c

<N/0N\YKD$FO" 201Z<8NXh7O 9H"<I&Wm7<8

c<Y#>NWiCHU)<`NQia<?<N,'N\YKD$FO"=

NWiCHU)<`N DB2 =JNqAr2H7F/@5$#

9H"<I&Wm7<8c<bN4 SQL 9F<HasHO"/i$"sH

&N SQL Wm0i`Khj+O5lk SQL nH1LNltH7FBT5

l^9#

v 9H"<I&Wm7<8c<HNVG"CLNU#r}D$sG#1<?<

MrdjHj7J$#
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DB2 fKP<5k&G<?Y<9HNVG"79F`OJsG"l81Qt

KXj5l?bNrO7^9#?@7"DB2 3M/HrHQ7F$klg

O"0"-1"*hS -128 J0NMr81QtKO93HOG-^;s#

v 5<P<&N"Wj1<7gsG/87?(i<^?OYpra9Qia<

?<rjA9k#

DB2 fKP<5k&G<?Y<9eN5<P<&Wm0i`O"(i<^?

OYpra9h&K SQLCA r97G-^9," DB2 fKP<5k&G<

?Y<9 (OS/390 G) ^?O DB2 fKP<5k&G<?Y<9 (AS/400

G) GN9H"<I&Wm7<8c<KO"=Nh&J5]<HO"j^;

s#9H"<I&Wm7<8c<+i(i<&3<Ira7?$lgO"3

lrQia<?<H7FO7F/@5$#5<P<, SQLCODE *hS

SQLCA K;CHG-k(i<O"79F`,!P7?(i<@1G9#

v =_NH3m"9H"<I&Wm7<8c<NkL;CHra93H,G-

k[9H^?O AS/400 "Wj1<7gs&5<P<O" DB2 (VSE *h

S VM G) P<8gs 7 *hS=lJ_"*hS DB2 fKP<5k&G

<?Y<9 (OS/390 G) P<8gs 5.1 *hS=lJ_@1G9#

	�
�+���������)�:�

DB2 9H"<I&Wm7<8c<&Sk@<O"9H"<I&Wm7<8c<

rn."$s9H<k"*hSF9H9k?aNH$d9$+/D-rs!7

^9#3lKhj"DB2 5<P<GN9H"<I&Wm7<8c<NP?"=

["*hS$s9H<kKX9k\YH$&hjb"9H"<I&Wm7<8

c<Nm8C/KmUr~1k3H,G-^9#5iK"9H"<I&Wm7

<8c<&Sk@<rHQ9kH""k*Zl<F#s0&79F`G+/7

?9H"<I&Wm7<8c<r">N5<P<&*Zl<F#s0&79F

`G=[G-^9#

9H"<I&Wm7<8c<&Sk@<O"W.J+/r5]<H9k0iU

#+k&"Wj1<7gsG9#9H"<I&Wm7<8c<&Sk@<rH

Q9kHJ<Nh&JnHrT(^9#

v 7,N9H"<I&Wm7<8c<rn.9k#

v m<+k*hSjb<H DB2 5<P<G9H"<I&Wm7<8c<rn

.9k#

v {8N9H"<I&Wm7<8c<rQ97FFn.9k#

v $s9H<k5l?9H"<I&Wm7<8c<rF9H7F+iGPC0

9k#
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9H"<I&Wm7<8c<&Sk@<O DB2 fKP<5k&G<?Y<9

NWm0i`&0k<WHOLDN"Wj1<7gsH7F)Ae2k3Hb

G-^97"J<N+/"Wj1<7gsN$:l++i)Ae2k3HbG

-^9#

v Microsoft Visual Studio

v Microsoft Visual Basic

v IBM VisualAge for Java

DB2 (OS/390 G) N3sHm<k&;s?<+i9H"<I&Wm7<8c

<&Sk@<r)Ae2k3HbG-^9#9H"<I&Wm7<8c<&S

k@<O"3sHm<k&;s?<NVD<kWaKe<"D<kP<"^?

OV9H"<I&Wm7<8c<WU)k@<+iLDNaKe<H7FO0

9k3H,G-^9#5iK"V9H"<I&Wm7<8c<&Sk@<&W

m8'/HW&#sI&+i" DB2 (OS/390 G) 5<P<Kn.7? SQL 9

H"<I&Wm7<8c<r 1 D+=lJe*r7F"3^sITWm;C5

< (CLP) GBTD=JXj7?U!$kK(/9]<H9k3H,G-^9#

9H"<I&Wm7<8c<&Sk@<O"Wm8'/HrHQ7FnHrI

}7^9#=l>lN9H"<I&Wm7<8c<&Sk@<&Wm8'/H

O" DB2 (OS/390 G) 5<P<JINCjNG<?Y<9XN\3r]I7

^9#5iK"FG<?Y<9eK9H"<I&Wm7<8c<N5V;CH

r=(9k?aNU#k?<rn.9k3H,G-^9#7,^?O{8N9

H"<I&Wm7<8c<&Sk@<&Wm8'/Hr+/H-"=N>0"

9-<^"@l"^?O8g1LR (OS/390 GN_) KpE/9H"<I&W

m7<8c<r=(9k?a"9H"<I&Wm7<8c<rU#k?<9k

3H,G-^9#

\3psO"9H"<I&Wm7<8c<&Sk@<&Wm8'/HK]I5

l^9#=N?a"{8NWm8'/Hr+/H"=NG<?Y<9Nf<6

< ID HQ9o<Ir~O9kWmsWH,+0*K=(5l^9#VSQL 9

H"<I&Wm7<8c<N^~W&#6<IrHQ7F" DB2 (OS/390 G)

5<P<G SQL 9H"<I&Wm7<8c<rn.9k3H,G-^9#

DB2 (OS/390 G) 5<P<Kn.7? SQL 9H"<I&Wm7<8c<Nl

g"CjN3sQ$k"Wjjs/"js/"P$sI"BT~"WLM D

-"*hS0t!)]n*W7gsr_j9k3H,G-^9#

5iK"SQL 9H"<I&Wm7<8c<KX9k SQL +Qps (SQL 9H

"<I&Wm7<8c<,BTfN9lCIK~8? CPU ~Vd>N DB2

+QpsKD$FNpsr^`) rh@9k3H,G-^9#CK"iCA /
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mC/N%gTA~V"h@7?Z<8t"I_hj I/O Nt"*hSq-~

_ I/O NtKX9k+Qpsrh@9k3H,G-^9#

+Qpsrh@9k?a"9H"<I&Wm7<8c<&Sk@<O DB2

(OS/390 G) K\37" SQL 9F<HasHrBT7F"INxYN CPU ~

VH SQL 9H"<I&Wm7<8c<,Holk+rNk?a"9H"<

I&Wm7<8c< (DSNWSPM) rFSP7^9#

NOT ATOMIC �� SQL

#g SQL rHQ9kH"#tN SQL 9F<HasHr0k<W=7F1l

NBTD=VmC/K9k3H,G-^9#3lKhjMCHo</N*<P

<XCI,:/7"~z~V,;L5l^9#

DB2 3M/HO NOT ATOMIC #g SQL r5]<H7F$^9#D^j"

(i<N/87?eb"#g SQL Nh},Q35l^9# (ATOMIC #g

SQL rHQ7?lg"3lO DB2 3M/HGO5]<H5lF$J$?a"

(i<KJC?H-K#g SQL N0k<W4N,m<kPC/5lF7^$

^9)#

9F<HasHO""Wj1<7gs&5<P<KhCF*;5lk^GQ3

7FBT5l^9#lLK"#g SQL 9F<HasHNBTOEg(i<N

lgKN_5]<H5l^9#

NOT ATOMIC #g SQL O"5]<H5lk AS/400 "Wj1<7gs&5

<P<9YFGHQG-^9#

#tN SQL (i<,/87?lg"h,+igK 7 D^GN:T7?9F<

HasHN SQLSTATE ,"#tN(i<,/87?3Hr(9aC;<8H

HbK SQLCA N SQLERRMC U#<kIKa5l^9#\YKD$FO"

SQL rbq r2H7F/@5$#

DB2 ���������-���

DB2 3M/HrHQ9kH"#t5$H97 (2 U'<:&3_CHH7Fb

Nilk) rBTG-^9##t5$H97HO" 1 DN,6nH1L

(DUOW) bG#tNG<?Y<9r979k3HG9#3N!=rHQG-k

+I&+KO"J<N$/D+NWG,X87F$^9#

v 4HQN"Wj1<7gs&Wm0i`O" CONNECT 2 *hS

SYNCPOINT TWOPHASE *W7gsrXj7FWj3sQ$k5lF$J

1lPJj^;s#

U?D. [9H^?O AS/400 D-GNWm0i_s0 861



v SNA MCHo</K\37F$klgO" DB2 3M/H (s?<Wi$

:&(G#7gs (AIX G"OS/2 G"*hS Windows NT G) P<8gs

7 N1|@I}!=,s!9k 2 U'<:&3_CH&5]<HrHQ9k

3H,G-^9#3N!=rHQ9kH"!N[9H&G<?Y<9&5<

P<,,6nH1LK2CG-kh&KJj^9#

– DB2 (AS/400 G) P<8gs 3.1 ^?O=lJ_

– DB2 (MVS/ESA G) P<8gs 3.1 ^?O=lJ_

– DB2 (OS/390 G) P<8gs 5.1 ^?O=lJ_

– DB2 (VSE *hS VM G) P<8gs 5.1 ^?O=lJ_

JeOM$F#VN DB2 UDB "Wj1<7gs"*hS0tNHis6/

7gsh} (TP) FkWm0i` (IBM TXSeries" CICS for Open

Systems"BEA Tuxedo"Encina Monitor"*hS Microsoft Transaction Server

JI) KhCF405lF$k"Wj1<7gsKvFO^j^9#

m: BEA Tuxedo KD$F\7/O" DB2 3M/H HQTNjz- r2

H7F/@5$#

v TCP/IP MCHo</K\37F$klgO" DB2 (OS/390 G) P<8gs

5.1 ^?O=lJ_,,6nH1LK2CG-^9#"Wj1<7gs,H

is6/7gsh}FkWm0i` (IBM TXSeries" CICS for Open

Systems"Encina Monitor"*hS Microsoft Transaction Server JI) G)f

5lF$klgO"1|@I}!=rHoJ1lPJj^;s#

DB2 "Wj1<7gsH TP Fk"Wj1<7gsN>},"&LN DB2

3M/H (s?<Wi$:&(G#7gs 5<P<rHCF TCP/IP \3

rp7F[9H&G<?K"/;99klgO"1|@I}!=rHQ7J

1lPJj^;s#

1lN DB2 3M/H (s?<Wi$:&(G#7gs 5<P<rHC

F" SNA *hS TCP/IP N>}NMCHo</&WmH3krHQ7F[

9H&G<?K"/;99klgO"1|@I}!=rHQ7J1lPJj

^;s#3lO"DB2 "Wj1<7gsH TP Fk"Wj1<7gsN>

}KvFO^j^9#

DB2 ������&�����	� AS/400 ���� SQL 	!��"��

J<N9F<HasHO AS/400 5<P<h}GO5oK3sQ$k5l^9

," DB2 fKP<5k&G<?Y<9&79F`GOh}5l^;s#

v ACQUIRE

v DECLARE (modifier.(qualifier.)table_name TABLE ...

v LABEL ON

862 "Wj1<7gs+/Njz-



3liN9F<HasHO3^sITWm;C5<Gb5]<H5lF$^

9#

!N9F<HasHO"AS/400 5<P<h}KD$FO5]<H5lF$^9

,"P$sI&U!$k^?OQC1<8KOIC5l^;s#^?"3^s

ITWm;C5<O3liN9F<HasHr5]<H7^;s#

v DESCRIBE statement_name INTO descriptor_name USING NAMES

v PREPARE statement_name INTO descriptor_name USING NAMES FROM ...

Wj3sQ$i<O"J<Nror0sv`H7F$^9#

v [9HQtKQt,~O5lF$k#

v 9F<HasHKG-N;/7gsVf,djvFilF$k#

DB2 ��������� AS/400 ���� SQL 	!��"��

J<N SQL 9F<HasHO"DB2 3M/HGb3^sITWm;C5<G

b5]<H5lF$^;s#

v COMMIT WORK RELEASE

v DECLARE state_name, statement_name STATEMENT

v DESCRIBE statement_name INTO descriptor_name USING xxxx (xxxx O

ANY"BOTH"^?O LABELS G9)

v PREPARE statement_name INTO descriptor_name USING xxxx FROM

:host_variable (xxxx O ANY"BOTH"^?O LABELS G9)

v PUT ...

v ROLLBACK WORK RELEASE

v SET :host_variable = CURRENT ...

DB2 (VSE *hS VM G) NH%0* SQL 9F<HasHOq]5l"

-104 *hS=8(i<N SQLCODE ,P5l^9#

U?D. [9H^?O AS/400 D-GNWm0i_s0 863
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��E. EBCDIC 2 ������=(��

DB2 GO"f<6<jANHggxK7?,CF8z9Hjs0rHgG-^

9#3N!=O"EBCDIC 2 JHgN7_el<HKH(^9#

EBCDIC Hgr7_el<H9k}!NlcH7F"3<I&Z<8 850 N

ASCII G<?Y<9rn.7"3<I&Z<8 500 N EBCDIC G<?Y<9

KB]KG<?,8_9k3Hr0sH7F8z9Hjs0rHg9kH7^

7g&#3<I&Z<8 500 NjAKD$FO 868Z<8N^26"3<I&Z

<8 850 NjAKD$FO 869Z<8N^27 r2H7F/@5$#

EBCDIC 3<I&Z<8 500 NG<?Y<9K"k 4 DN8zrjP*KH

g9k3HKD$FM(^9#3liN8zO!Nh&K 2 JGHg5lF$

^9#

8z 3<I&Z<8 500 3<I&]$sH

’a’ X'81'

’b’ X'82'

’A’ X'C1'

’B’ X'C2'

3<I&Z<8 500 N 2 JHggx (u>9kgx) O"!NH*jG9#

'a' < 'b' < 'A' < 'B'

G<?Y<9r ASCII 3<I&Z<8 850 Gn.9klg"2 JHgNkL

OJ<Nh&KJj^9#

8z 3<I&Z<8 850 3<I&]$sH

’a’ X'61'

’b’ X'62'

’A’ X'41'

’B’ X'42'

3<I&Z<8 850 N 2 JHg (u>9kgxGOJ$) O"!NH*jG

9#

'A' < 'B' < 'a' < 'b'

u>9kgxrB=9kKO"f<6<jAHggxGG<?Y<9rn.9

k,W,"j^9# sqle850a.h $s/k<I&U!$kN DB2 KO"^5
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K3N\*N?aKHggxN5sWk,U07F$^9# sqle850a.h Nb

FO"^25 K(5lF$^9#

3<I&Z<8 500 N 2 JHgr3<I&Z<8 850 N8zGB=9k}!

rN+akKO"sqle_850_500 K"kHggxN5sWkr4YF/@5$#

3<I&Z<8 850 N=l>lN8zNHggxK*1kEWYO"3<I&

Z<8 500 NP~9k3<I&]$sHKjv9kJeNbNGO"j^;

s#

?H(P"8z ‘a’ rM(F_^7g&#3N8zO"869Z<8N^27 K(

5lF$kh&K"3<I&Z<8 850 GO3<I&]$sH X'61' KJj^

9#[s sqle_850_500 G"8z ‘a’ KO X'81' NEWY (D^j"[s

sqle_850_500 N 98 V\NWG) ,djvFilF$^9#

G<?Y<9,e-N5sWkK(7?f<6<jANHggxGn.5lF

$klg"3li 4 DN8zNHg}!OI&Jk+M87F_^9#

8z 3<I&Z<8 850 3<I&]$sH / EWY

(sqle_850_500 +iN)
’a’ X'61' / X'81'

#ifndef SQL_H_SQLE850A
#define SQL_H_SQLE850A

#ifdef __cplusplus
extern "C" {
#endif

unsigned char sqle_850_500[256] = {
0x00,0x01,0x02,0x03,0x37,0x2d,0x2e,0x2f,0x16,0x05,0x25,0x0b,0x0c,0x0d,0x0e,0x0f,
0x10,0x11,0x12,0x13,0x3c,0x3d,0x32,0x26,0x18,0x19,0x3f,0x27,0x1c,0x1d,0x1e,0x1f,
0x40,0x4f,0x7f,0x7b,0x5b,0x6c,0x50,0x7d,0x4d,0x5d,0x5c,0x4e,0x6b,0x60,0x4b,0x61,
0xf0,0xf1,0xf2,0xf3,0xf4,0xf5,0xf6,0xf7,0xf8,0xf9,0x7a,0x5e,0x4c,0x7e,0x6e,0x6f,
0x7c,�0xc1�,�0xc2�,0xc3,0xc4,0xc5,0xc6,0xc7,0xc8,0xc9,0xd1,0xd2,0xd3,0xd4,0xd5,0xd6,
0xd7,0xd8,0xd9,0xe2,0xe3,0xe4,0xe5,0xe6,0xe7,0xe8,0xe9,0x4a,0xe0,0x5a,0x5f,0x6d,
0x79,�0x81�,�0x82�,0x83,0x84,0x85,0x86,0x87,0x88,0x89,0x91,0x92,0x93,0x94,0x95,0x96,
0x97,0x98,0x99,0xa2,0xa3,0xa4,0xa5,0xa6,0xa7,0xa8,0xa9,0xc0,0xbb,0xd0,0xa1,0x07,
0x68,0xdc,0x51,0x42,0x43,0x44,0x47,0x48,0x52,0x53,0x54,0x57,0x56,0x58,0x63,0x67,
0x71,0x9c,0x9e,0xcb,0xcc,0xcd,0xdb,0xdd,0xdf,0xec,0xfc,0x70,0xb1,0x80,0xbf,0xff,
0x45,0x55,0xce,0xde,0x49,0x69,0x9a,0x9b,0xab,0xaf,0xba,0xb8,0xb7,0xaa,0x8a,0x8b,
0x2b,0x2c,0x09,0x21,0x28,0x65,0x62,0x64,0xb4,0x38,0x31,0x34,0x33,0xb0,0xb2,0x24,
0x22,0x17,0x29,0x06,0x20,0x2a,0x46,0x66,0x1a,0x35,0x08,0x39,0x36,0x30,0x3a,0x9f,
0x8c,0xac,0x72,0x73,0x74,0x0a,0x75,0x76,0x77,0x23,0x15,0x14,0x04,0x6a,0x78,0x3b,
0xee,0x59,0xeb,0xed,0xcf,0xef,0xa0,0x8e,0xae,0xfe,0xfb,0xfd,0x8d,0xad,0xbc,0xbe,
0xca,0x8f,0x1b,0xb9,0xb6,0xb5,0xe1,0x9d,0x90,0xbd,0xb3,0xda,0xfa,0xea,0x3e,0x41
};
#ifdef __cplusplus
}
#endif

#endif /* SQL_H_SQLE850A */

^ 25. f<6<jANHggx - sqle_850_500
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’b’ X'62' / X'82'

’A’ X'41' / X'C1'

’B’ X'42' / X'C2'

EWYLN3<I&Z<8 850 Nf<6<jAHg (u>9kHg) O"!N

H*jG9#

'a' < 'b' < 'A' < 'B'

3NcGO"5NJEWYrXj7Fu>9kHgrB=7"u>9k0nr

7_el<H7F$^9#

B]NHggxrmU</Q!9kH"gx=NbNO1KQ9=KJCF$

k@1G"=<9&3<I&Z<8,G<?Y<9N3<I&Z<8 (850)"

?<2CH&3<I&Z<8,u>9k 2 JHg3<I&Z<8 (500) G"

k3H,,+j^9# DB2 s!N>NHggxN5sWkKhj"5^6^

JQ9,D=KJj^9#,WJQ9F<Vk, DB2 Gs!5lF$J$l

gO" IBM qA Character Data Representation Architecture, Reference and

Registry (SC09-2190) +iICNQ9F<Vkr~jG-^9#ICNQ9F<

VkO"3NqAK1-5lF$k CD-ROM K}?5lF$^9#

HggxN\YKD$FO"534Z<8NXHggxN5bYr2H7F/@5

$# DB2 Gs!5lF$kHggx"*hSf<6<jANHggxGG<

?Y<9rn.9k}!r(7?5sWk&Wm0i` (db_udcs.c) KD$F

O" I} API rbq K-\5lF$k CREATE DATABASE API r2H7

F/@5$#

U?E. EBCDIC 2 JHgN7_el<H 867
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^ 27. 3<I&Z<8 850
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��F. DB2 �-��������

DB2 fKP<5k&G<?Y<9 i$Vij<O"*si$s&XkW"V

C/ (PDF *hS HTML)"*hS HTML A0N5sWk&Wm0i`+i

.CF$^9#3N;/7gsGO"f<6<Ks!5lkpsKD$FRp

7"=N~j}!r(7^9#

*si$s=Jpsr4xQKJkKO"$sU)a<7gs&;s?<rH

Q9k3H,G-^9#\YKD$FO"887Z<8NX$sU)a<7gs&

;s?<rHQ7?psXN"/;9Yr2H7F/@5$#33GO?9/

ps"DB2 VC/"HiVk7e<F#s0ps"5sWk&Wm0i`"*

hS Web N DB2 psr+k3H,G-^9#

DB2 PDF .1-�
��6�+�4���

DB2 
	

J<K(9=GO"DB2 VC/r 4 DN+F4j<K,`7F$^9#

DB2 Njz-*hSrbq

3liNqAO"9YFNWiCHU)<`K&LN DB2 psr^s

G$^9#

DB2 N$s9H<k*hS=.Nps

3liNqAO"CjNWiCHU)<`eN DB2 4HKQU5lF

$^9#?H(P" OS/2"Windows"*hS UNIX Y<9NWiCH

U)<`GT/9k=l>lN DB2 QK"LDN5b*hS$s9H

<k qA,QU5lF$^9#

WiCHU)<`&LN5sWk&Wm0i` (HTML A0)
3liN5sWkO""Wj1<7gs+//i$"sHHHbK$s

9H<k5lk5sWk&Wm0i`N HTML GG9#3liN5s

WkO2MQG"j"B]NWm0i`KeokbNGO"j^;s#

jj<9ps

3liNU!$kKO"DB2 VC/KO^ailJ+C?G7Nps

,-\5lF$^9#

$s9H<kps"jj<9ps"*hSAe<Hj"kO"=J CD-ROM

+i HTML A0G2H9k3H,G-^9#[HsINqAO"=J
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CD-ROM +i HTML A0G=(G-^97" DB2 NqA CD-ROM +i

Adobe Acrobat (PDF) A0G=(7u~9k3H,G-^9# IBM KO<I

3T<GNqArm87?$lgO" 883Z<8NXu~qANm8}!Yr

2H7F/@5$#m8D=JqAKD$FO"J<N=r4w/@5$#

OS/2 *hS Windows WiCHU)<`Nlg" HTML U!$kO

sqllib¥doc¥html G#l/Hj<K$s9H<kG-^9# DB2 psO$/D

+N@lGs!5lF$^9#7+7"9YFN@lK]u5lF$ko1G

O"j^;s#"k@lGps,s!5lF$J$lgO"QlGNps,s

!5l^9#

UNIX WiCHU)<`Nlg"@l4HK[Jk#tN HTML U!$kr

doc/%L/html G#l/Hj<K$s9H<kG-^9#33G"%L OOhr

=7F$^9#\YKD$FO",ZJV5b*hS$s9H<kNjz-W

r2H7F/@5$#

DB2 VC/r~j7FpsrxQ9kKO"!Nh&J5^6^J}!,"j

^9#

v 886Z<8NX*si$spsN=(Y

v 891Z<8NX*si$spsN!wY

v 883Z<8NXu~qANm8}!Y

v 883Z<8NXPDF qANu~Y

872 "Wj1<7gs+/Njz-



= 56. DB2 ps

qA> b@ qAVf

PDF U!$k>

HTML
G#l/Hj<

DB2 Njz-*hSrbqps

I}Njz- I}Njz-: Wh O"G<?Y<95

0KD$F5b7"_W (?H(P"@

}*hS*}G<?Y<9_W) KX9

kpsrs!7"b$DQ-KD$Fr

b7F$^9#

I}Njz-: $sWjasF<7gs

O"_W"G<?Y<9XN"/;9"

F:"PC/"CW"*hSs|JIN

$sWjasF<7gsKD$Fb@7

F$^9#

I}Njz-: QU)<^s9 O"G<

?Y<9D-KD$Frb7"5iK"

Wj1<7gsNQU)<^s9N>A

H40N}!KD$Fb@7F$^9#

SC88-8513

db2d1x70

SC88-8511

db2d2x70

SC88-8512

db2d3x70

db2d0

I} API rbq G<?Y<9NI}KHQG-k DB2

"Wj1<7gs&Wm0i_s0&$

s?<U'<9 (API) *hSG<?=$

KD$Fb@7^9#^?"3NqA

O""Wj1<7gs+i API rFSP

9}!b(7^9#

SC88-8514

db2b0x70

db2b0

"Wj1<7gs=[N

jz-

D-_jKX9kpsrs!7"

Windows"OS/2"*hS UNIX Y<9N

WiCHU)<`GN DB2 "Wj1<

7gsN3sQ$k"js/"BTNF

9FCWKD$Fb@7^9#

SC88-8515

db2axx70

db2ax

APPC, CPI-C, and SNA

Sense Codes

DB2 fKP<5k&G<?Y<9=Jr

4HQfK/89kD=-N"k;s

9&3<I APPC"CPI-C"*hS SNA

KD$FNlLpsrs!7^9#

HTML A0GN_4xQ$?@1^9#

qAVfJ7

db2apx70

db2ap

U?F. DB2 i$Vij<NHQ! 873



= 56. DB2 ps (3-)

qA> b@ qAVf

PDF U!$k>

HTML
G#l/Hj<

"Wj1<7gs+/N

jz-

DB2 G<?Y<9K"/;99k"Wj

1<7gsr"H_~_ SQL ^?O

Java (JDBC *hS SQLJ) rHQ7F+

/9k}!KD$Fb@7^9#5i

K"9H"<I&Wm7<8c<Nn.

}!"f<6<jAXtNn.}!"f

<6<jA?$WNn.}!"Hj,<

NHQ}!"hh=5lF$kD-^?

O}g5lF$k79F`GN"Wj1

<7gsN+/}!JIKD$Frb5

lF$^9#

SC88-8516

db2a0x70

db2a0

3<k&lYk&$s?

<U'<9Njz-*h

Srbq

DB2 G<?Y<9K"/;99k"Wj

1<7gsr" DB2 3<k&lYk&

$s?<U'<9 (Microsoft ODBC EM

_9NFSP7D= SQL) rHQ7F+

/9k}!KD$Fb@7^9#

SC88-8517

db2l0x70

db2l0

3^sIrbq 3^sITWm;C5<NHQ!KD$
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-<r!7^9#
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XkWNo` bF xQ}!

aC;<8&XkW aC;<8N6x"*hS

hkY-hVrb@7^

9#

3^sITWm;C5<NPCb<I+i"!Nh

&K~O7^9#

? XXXnnnnn

33G"XXXnnnnn O-zJaC;<81LRr=

7^9#

?H(P"? SQL30081 H~O9kH"aC;<8

SQL30081 KX9kXkWr=(7^9#

lYK 1 hL,NaC;<8&XkWr=(5;

kKO"!Nh&K~O7^9#

? XXXnnnnn | more

aC;<8&XkWrU!$kK]I9kKO"!

Nh&K~O7^9#

? XXXnnnnn > filename.ext

33G"filename.ext OaC;<8&XkWr]I

9kU!$kr=7^9#

SQL XkW SQL 9F<HasHN=8

KD$Fb@7^9#

3^sITWm;C5<NPCb<I+i"!Nh

&K~O7^9#

help statement

33G"statement O SQL 9F<HasHr=7

^9#

?H(P"help SELECT H~O9kH" SELECT

9F<HasHNXkW,=(5l^9#

m: UNIX Y<9NWiCHU)<`GO"SQL

XkWrxQG-^;s#

SQLSTATE XkW SQL uV*hS/i9&3

<IKD$Fb@7^9#

3^sITWm;C5<NPCb<I+i"!Nh

&K~O7^9#

? sqlstate or ? class code

33G"sqlstate O-zJ 5 eN SQL uVr"

class code O SQL uVNGiN 2 er=7^

9#

?H(P"? 08003 KhCF SQL uV 08003 N

XkW,=(5l" ? 08 KhCF/i9&3<

I 08 NXkW,=(5l^9#
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	���

3N=JKU0NVC/O"O$Q<F-9H&^</"CW@l (HTML) =

UH3T<A0G9#=UH3T<A0GOpsr!w^?O=(7?j"O

$Q<F-9H&js/rxQ7FX"psK\07?j9k3H,G-^

9#^?"1 DN<vr6(Fi$Vij<rFWK&Q9k3H,G-^

9#

*si$s&VC/d5sWk&Wm0i`O" HTML P<8gs 3.2 EM

K`r9k9YFNVi&6<rHCF=(G-^9#

*si$s&VC/^?O5sWk&Wm0i`O"!Nh&K7F=(7^

9#

v DB2 I}D<krBT7F$klg"$sU)a<7gs&;s?<rHQ

7^9#

v Vi&6<G"U!$k (File) —>Z<8r+/ (Open Page) r/jC/
7^9#!Nh&JZ<8r+$F"DB2 psKX9kb@Hjs/r=(

7F/@5$#

– UNIX Y<9NWiCHU)<`GO"J<NZ<8r+-^9#

INSTHOME/sqllib/doc/%L/html/index.htm

33G %L Om1<k>G9#

– =N>NWiCHU)<`GO"J<NZ<8r+-^9#

sqllib¥doc¥html¥index.htm

Q9O DB2 ,$s9H<k5lF$kIi$VG9#

$sU)a<7gs&;s?<r$s9H<k7F$J$lg" DB2
Information "$3sr@Vk/jC/7FZ<8r+/3H,G-^

9#3N"$3sO"4HQN79F`K~8F"=JNa$s&U)k

@<b^?O Windows V9?<HWaKe<K"j^9#

Netscape ��<$��-�	���

79F`K Web Vi&6<,$s9H<k5lF$J$lg"=JN"Nf

K"k Netscape CD-ROM +i Netscape r$s9H<k9k3H,G-^

9#$s9H<kKX9k\YJb@KD$FO"J<r2H7F/@5$#

1. Netscape CD-ROM r^~7^9#

2. UNIX Y<9NWiCHU)<`GO"CD-ROM r^&sH7^9#^&

sHNjgKD$FO"5b*hS$s9H<k r2H7F/@5$#
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3. $s9H<kNjgKD$FO" CDNAVnn.txt U!$kr2H7^9#3

3G"nn O 2 eN@l1LRr=7^9#U!$kO CD-ROM Nk<

H&G#l/Hj<K"j^9#

-�.>"�����,��������
	��
�,	

$sU)a<7gs&;s?<rHQ9kH"DB2 =JpsK9Pd/"/;

99k3H,G-^9#$sU)a<7gs&;s?<O"DB2 I}D<kr

HQG-k9YFNWiCHU)<`GxQG-^9#

$sU)a<7gs&;s?<OV$sU)a<7gs&;s?<

(Information Center)W"$3sr@Vk/jC/9k3HKhCF*<WsG

-^9#3N"$3sN"kljO79F`KhCF[Jj^9#a$s&W

m@/H&U)k@<+ Windows NV9?<HWaKe<NIAi+G9#

Windows WiCHU)<`N DB2 GO"D<kP<*hSXkW&aKe<

rHQ7F"$sU)a<7gs&;s?<K"/;99k3HbG-^9#

$sU)a<7gs&;s?<O 6 o`Npsrs!7^9#,ZJ?Vr/

jC/9kH"o`4HKs!5lF$kHTC/,=(5l^9#

?9/ (Tasks)
DB2 rHQ7FBTG-kgWJ?9/#

2H (Reference)
DB2 2Hps (-<o<I"3^sI"API JI)#

VC/ (Books)
DB2 VC/#

HiVk7e<F#s0 (Troubleshooting)
(i<&aC;<8N+F4j<H"aC;<8KP9ks|

hV#

5sWk&Wm0i` (Sample Programs)
DB2 "Wj1<7gs+//i$"sHKU0N5sWk&W

m0i`# DB2 "Wj1<7gs+//i$"sHr$s9

H<k7F$J$lg"3N?VO=(5l^;s#

Web WWW eK"k DB2 ps#3NpsK"/;99kKO"4

HQN79F`+i Web XN\3,,WG9#

j9H+i`\r 1 D*r9kH"$sU)a<7gs&;s?<OSe<"

<r)Ae2Fpsr=(7^9#*r7?psNo`K~8F"Se<"<

O79F`&XkW&Se<"<"(G#?<"^?O Web Vi&6<G

9#
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$sU)a<7gs&;s?<KO!w!=,woCF*j"j9Hr2H;

:KCjNHTC/r593H,G-^9#

F-9HN4!wrT&KO"$sU)a<7gs&;s?<bNO$Q<F

-9H&js/VDB2 *si$spsN!w (Search DB2 Online
Information)W!wU)<`K>$^9#

Lo"HTML !w5<P<O+0*KO07^9# HTML psN!w,&^

/$+J$lgO"J<N}!N 1 DrHQ7F"!w5<P<rO07J1

lPJiJ$lgb"j^9#

Windows GO
V9?<HWr/jC/7"VWm0i`W—>VIBM DB2W—>
VInformationW—>VStart HTML Search ServerWr*r7^9#

OS/2 GO
VDB2 (OS/2 G)WU)k@<r@Vk/jC/7F"VStart HTML
Search ServerW"$3sr@Vk/jC/7^9#

HTML psN!wG3N>Ndj,/87?lgO"jj<9psr2H7F

/@5$#

m: !w!=O"Linux"DYNIX/ptx"*hS Silicon Graphics IRIX D-GOx

QG-^;s#

DB2 <�$�+���

&#6<IrHQ9kH"F?9/r9FCW4HKJak3HKhCF"5

^6^JI}?9/rkT9k3H,G-^9#&#6<IO"3sHm<

k&;s?<*hS/i$"sH=."79?sHrL7FHQG-^9#J

<N=GO"&#6<IH=N\*rj9H7F$^9#

m: G<?Y<9n."wzn."#t5$H97N=."*hSQU)<^

s9=.&#6<IO"h,G<?Y<9D-GHQG-^9#

&#6<I bF xQ}!

G<?Y<9IC

(Add Database)

/i$"sH&o</9F<7gseKG<

?Y<9N+?m0rn.7^9#

/i$"sH=."79?sH+

i"VIC (Add)Wr/jC/7^
9#
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&#6<I bF xQ}!

G<?Y<9&PC

/"CW

(Back up Database)

PC/"CWWhrhj"n."*hS91

8e<k7^9#

V3sHm<k&;s?< (Control

Center)W+iPC/"CW9kG<

?Y<9r&/jC/7"VPC/

"CW (Backup)W—>V&#6<

IrHQ9kG<?Y<9

(Database Using Wizard)Wr*r

7^9#

#t5$H97N=

. (Configure

Multisite Update)

#t5$H97",6His6/7gs"^

?O 2 U'<:&3_CHr=.7^9#

V3sHm<k&;s?< (Control

Center)W+i"VG<?Y<9

(Databases)WU)k@<r&/j

C/7F"V#t5$H97

(Multisite Update)Wr*r7^

9#

G<?Y<9n.

(Create Database)

G<?Y<9rn.7"$/D+Np\*J

=.?9/rBT7^9#

V3sHm<k&;s?< (Control

Center)W+i"VG<?Y<9

(Databases)WU)k@<r&/j

C/7F"Vn. (Create)W—>
V&#6<IrHQ9kG<?Y<

9 (Database Using Wizard)Wr
*r7^9#

=n.

(Create Table)

p\*JG<?&?$Wr*r7F"=Np

\-<rn.7^9#

V3sHm<k&;s?< (Control

Center)W+i"V= (Tables)W"
$3sr&/jC/7F"Vn.

(Create)W—>V&#6<IrHQ

9k= (Table Using Wizard)Wr
*r7^9#

=9Z<9n.

(Create Table Space)

77$=9Z<9rn.7^9# V3sHm<k&;s?< (Control

Center)W+i"V=9Z<9

(Table Spaces)W"$3sr&/

jC/7F"Vn. (Create)W—>
V&#6<IrHQ9k=9Z<9

(Table Space Using Wizard)Wr
*r7^9#

wzn.

(Create Index)

9YFNHqKD$F"n.9Y-wz*h

S|n9Y-wzrsF7^9#

V3sHm<k&;s?< (Control

Center)W+i"Vwz (Index)W"
$3sr&/jC/7F"Vn.

(Create)W—>V&#6<IrHQ

9kwz (Index Using Wizard)W
r*r7^9#
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&#6<I bF xQ}!

QU)<^s9=.

(Performance

Configuration)

S8M9WoK,g9kh&K=.Qia<

?<r977F"G<?Y<9NQU)<^

s9r407^9#

V3sHm<k&;s?< (Control

Center)W+i"407?$G<?Y

<9r&/jC/7F"V&#6<

IrHQ9kQU)<^s9N=.

(Configure Performance Using
Wizard)Wr*r7^9#

h,G<?Y<9D-GO"

VDatabase PartitionsWk@+i"4

07?$GiNG<?Y<9hhr

&/jC/7F"V&#6<IrH

Q9kQU)<^s9N=.

(Configure Performance Using
Wizard)Wr*r7^9#

G<?Y<9|5

(Restore Database)

c2Ne"G<?Y<9rs|7^9#IN

PC/"CWrHQ7"INm0rF89k

+N=LrYg7^9#

V3sHm<k&;s?< (Control

Center)W+i|59kG<?Y<9

r&/jC/7"V|5

(Restore)W—>V&#6<IrHQ

9kG<?Y<9 (Database
Using Wizard)Wr*r7^9#

�������,*�
*�

GU)kHGO"DB2 psOm<+k&79F`K$s9H<k5l^9#D

^j"DB2 psK"/;99k,WN"kF4vT,18U!$kr$s9H

<k9k,W,"j^9# DB2 psr 1 +jKJ<9kKO"!Nh&K7

^9#

1. ¥sqllib¥doc¥html N9YFNU!$kH5VG#l/Hj<r"m<+k&

79F`+i Web 5<P<K3T<7^9#FVC/KOH+N5VG#

l/Hj<,"j"=NVC/r=.9k,WJ HTML *hS GIF U!

$k,~CF$^9#G#l/Hj<=$OoK18uVK]D,W,"j

^9#

2. Web 5<P<r=.7F"U!$kr77$ljG!w9kh&K7^

9#5iK\7$psKD$FO" $s9H<k*hS=. d- N

NetQuestion U?r2H7F/@5$#

3. $sU)a<7gs&;s?<N Java P<8gsr4HQNlgO"9Y

FN HTML U!$kNY<9 URL rXjG-^9#3N URL OVC/

Nj9HKHQ7F/@5$#
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4. qAU!$k,=(5lkh&KJC?Ji"h/H&HTC/KOVC/

^</rU1F*$F/@5$#VC/^</rU1kZ<8O"?H(P

J<NbN,"j^9#

v VC/Nj9H

v QKKHQ5lkVC/N\!

v QKK2H9kps (?H(P"ALTER TABLE HTC/JI)

v !wU)<`

f{N^7s+i DB2 fKP<5k&G<?Y<9 *si$s8qU!$k

rs!9k}!KD$FO" $s9H<k*hS=. d- N NetQuestion U

?r2H7F/@5$#

���-�
	���

HTML U!$kNpsr!w9kKO"J<N}!NIl+ 1 DrHQ7F

/@5$#

v GetK"kV!w (Search)Wr/jC/7^9#!wU)<`rHQ7F

CjNHTC/r+D1^9#3N!=O" Linux"DYNIX/ptx"^?O

Silicon Graphics IRIX D-GO4xQKJl^;s#

v GetK"kVwz (Index)Wr/jC/7^9#wzrHQ7F"VC/

bNCjNHTC/r+D1^9#

v HTML qA^?OXkWN\!"k$Owzr=(7F+i" Web Vi&

6<N!w!=rxQ7FqAbNCjNHTC/r+D1^9#

v Web Vi&6<NVC/^</!=rHQ7F"CjNHTC/K9Pd/

aj^9#

v $sU)a<7gs&;s?<N!w!=rHQ7F"CjNHTC/r!

w7^9#\7/O"887Z<8NX$sU)a<7gs&;s?<rHQ7

?psXN"/;9Yr2H7F/@5$#
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��G. ����

\qK*$F"|\GO/=5lF$J$ IBM =J (!#*hSWm0i

`)"Wm0i_s0^?O5<S9KD$F@Z^?Ob@9klg,"j^

9#7+7"3N3HO"@R,3Nh&J IBM =J"Wm0i_s0^?

O5<S9r"|\G/=9kU^,"k3Hr,:7b(9bNGO"j^

;s#\qG" IBM i$;s9&Wm0i`^?O>N IBM =JK@Z7

F$kt,,"CFb"3N3HOv:Wm0i`^?O=JN_,HQD=

G"k3HrU#9kbNGO"j^;s#3liNWm0i`^?O=JK

e(F" IBM NN*j-"r/29k3HNJ$!=*K1yJ>RNWm

0i`"=J^?O5<S9rHQ9k3H,G-^9#?@7"IBM KhC

F@(*KXj5l?bNr|-"3liNWm0i`^?O=JKX"9k

T/N>A*hS!ZO*RMNU$GTCF$?@-^9#

IBM *hS>RO"\qGb@9kgjKX9kCv" (CvPjr^`)"&

8""^?Oxn"rj-7F$klg,"j^9#\qO"3liNCv

""&8""*hSxn"KD$F"\qG@(5lF$klgr|-"B\

""HQ"yrvz9k3HrU#9kbNGO"j^;s#B\""HQ"

yNvzKD$FO"<-N8hK"qLKF4Hq/@5$#

)106-0032 l~TAh;\Z 3 z\ 2-31
AP vHj

IBM World Trade Asia Corporation
Intellectual Property Law & Licensing

J<N]ZO"q^?OOhN!'KhoJ$lgO",Q5l^;s# IBM

*hS=N>\^?OV\NRqRO"\qrCj*H7F=89k^^Nu

VGs!7"&J-N]Z"Cj\*,g-N]Z*hS!'eNlS4]U

$r^`9YFN@(b7/O[(N]ZU$rioJ$bNH7^9#q^

?OOhKhCFO"!'N/T,jKhj"]ZU$N)B,X8ilkl

g"/T,jN)Bru1kbNH7^9#

\qK^^lkpsKO";Q*KT5NJbN"^?Om",^^lklg

,"j^9#3liKP9kQ9O"j|*KTol^9#3liNQ9O"

qAN~{GK^^l^9# IBM O"\qGb@7F$k=J"Wm0i`

KP7F"=pJ/~I"Q9rC(klg,"j^9#

\qK*$F IBM J0N Web 5$HK@Z7F$klg,"j^9,"X

9N?a-\7?@1G"j"h7F=liN Web 5$Hrd)9kbNG
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O"j^;s#=liN Web 5$HK"kqAO"3N IBM =JNqAN

ltGO"j^;s#=liN Web 5$HO"*RMNU$G4HQ/@5

$#

IBM O"*RM,s!9k$+Jkpsb"*RMKJsiA3bio;J$

,ZJ}!G"HQb7/O[[9k3H,"j^9#

\Wm0i`Ni$;s9]}TG" (i) H+Kn.7?Wm0i`H=N>

NWm0i` (\Wm0i`r^`) HNVGNpsr9"*hS (ii) r95

l?psNj_xQrD=K9k3Hr\*H7F"\Wm0i`KX9kp

sr,WH9k}O"<-K"m7F/@5$#

IBM Canada Limited
Office of the Lab Director
1150 Eglinton Ave. East
North York, Ontario
M3C 1H7
CANADA

\Wm0i`KX9ke-NpsO",ZJroN<GHQ9k3H,G-^

9,"-~Nlgb"j^9#

\qGb@5lF$ki$;s9&Wm0i`^?O=N>Ni$;s9qA

O" IBM jjNWm0i`@sN@sr`"IBM Wm0i`N4HQro"

^?O=lH1yNr`KpE$F" IBM hjs!5l^9#

\qK^^lkQU)<^s9&G<?O")f5l?D-<Ghj5lF$

^9#7?,$^7F"=N>NT/D-G@ilkkLHO"+Jj[Jk

D=-b"j^9#ltN,jMO"+/fN79F`rHQ7F$klg,

"j"3liN,jM,lL*Ks!D=J79F`G1MNtMKJk3H

r]Z9kbNGO"j^;s#5iK"ltN,jM,dj5l?bNb"

j^9#B,MH[Jklg,"j^9#\qNf<6<O"HQ5lkCj

ND-GN:vG<?rN'7F/@5$#

IBM J0N=JKD$FO"v:=JNs!T+i>\"PG5lF$kqA

^?OlLx+5lF$kps+i~j7^7?# IBM O"3liN=JK

D$FOF9HrTCF*i:"3liN IBM J0N=JKX9k-="_

9-^?O=N>Ng%KD$FN'9k3HOG-^;s# IBM J0N=

JN!=KP9kAdO"=l>lN=Js!TK*d$go;/@5$#

IBM N-hN}~-^?OU^KD$FO"=pJ7KQ9^?Of_9kl

g,"j" IBM N\**hS\8N_r(7F$kbNG9#
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\qKO"|oNH3h}GQ$ilkG<?dspqNc,^^lF$^9

,"3lOb@KqN-r?(k?aK-\5l?bNG"j"=liNcK

O"DM"kH"VisIN""k$O=JJIN>0,^^lF$klg,

"j^9#=liN>0O9YFMuNbNG"j"^?>Nd;j,`w9

kkH,B_7Fb"=lOv3Ka.^;s#

xn"'

\qK^^lkpsKO"5sWk&"Wj1<7gs&Wm0i`,=<9

@lNA0G^^lF*j"M9J"*Zl<F#s0&WiCHU)<`G

NWm0i_s0;!r(7F$^9#*RMO"3liN5sWk&Wm0

i`,q+lF$k*Zl<F#s0&WiCHU)<`G"Wj1<7g

s&Wm0i_s0&$s?<U'<9,BTD=HJk?aN"Wj1<7

gs&Wm0i`r+/"HQ"Nd^?O[[b7/O>w9k\*N?a

KN_"5sWk&Wm0i`r"IBM KP9kLSAbrY'&3HJ/"

#="Q9"[[^?O>w9k3H,G-^9#3liN5sWkO"9Y

FNro<G=,KF9HrTCF$^;s#7?,$^7F"IBM O"3l

iNWm0i`N.j-"BQ-^?O!=KD$F"$+Jk]Zbi$^

;s#

5sWk&Wm0i`^?O=N~QGN#=*KO"4t#=+t,#=+

rdo:"!Nxn"=(r,:T&bNH7^9#

© (*RMNqR>) (>q/). 3N3<INltO IBM Corp. N5sWk&W

m0i`+ihilF$^9# © Copyright IBM Corp. _/_. All rights

reserved.
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J<O"IBM Corporation N&8G9#

ACF/VTAM

AISPO

AIX

AIX/6000

AIXwindows

AnyNet

APPN

AS/400

BookManager

CICS

C Set++

C/370

DATABASE 2

DataHub

DataJoiner

DataPropagator

DataRefresher

DB2

DB2 Connect

DB2 Extenders

DB2 OLAP Server

DB2 Universal Database

Distributed Relational

Database Architecture

DRDA

eNetwork

Extended Services

FFST

First Failure Support Technology

IBM

IMS

IMS/ESA

LAN DistanceMVS

MVS/ESA

MVS/XA

Net.Data

OS/2

OS/390

OS/400

PowerPC

QBIC

QMF

RACF

RISC System/6000

RS/6000

S/370

SP

SQL/DS

SQL/400

System/370

System/390

SystemView

VisualAge

VM/ESA

VSE/ESA

VTAM

WebExplorer

WIN-OS/2

!NbNO">RN&8^?OP?&8G9#

Tivoli *hS NetView O"Fq*hS=N>NqK*1k Tivoli Systems Inc.

N&8G9#

Microsoft"Windows"Windows NT"*hS Windows m4O Microsoft

Corporation NFq*hS=N>NqK*1k&8G9#
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Java *hS9YFN Java X"N&8*hSm4O Sun Microsystems, Inc. N

Fq*hS=N>NqK*1k&8^?OP?&8G9#

UNIX O"The Open Group ,i$;s97F$kFq*hS=N>NqK*

1kP?&8G9#

>NqR>"=J>*hS5<S9>yO=l>lFRN&8^?OP?&8
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