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xR,r* ATOMIC XkZ/,$`kr4PD4O SQL(Z*M)odP8(,y

TI1odXk+?I&d5r^;I&d5#rK,COMMIT M ROLLBACK od

2;\'V#

AZ LOOP M REPEAT od,I9C WHILE od45VH[_-#

xPZ* SQL PL D@"E>`F|(Z|nP&mw(CLP)E>Pr1SZ CLP

a>{B4P/,$`kr4PD4O SQL(Z*M)od#/,$`kr4PD4O

SQL(Z*M)odIX|V BEGIN M END s(,"RXkTG1!U9{ax#

|GI|, SQL PL Md{ SQL od#

r*Z* SQL PL odGZ}C|GD SQL odP)9D,x;GVp`kD,yT

P;)!!DT\"bBn,1zf.GZ SQL }LPT SQL PL 5V}L_-9G

(}Z/,$`kr4PD/}"%"wr4O SQL(`kM)odP9CZ* SQL

PL 45V_-}L1&"bb)Bn#

SQL }LPD SQL PL
SQL PL odw*CZ SQL }L#SQL }LI|,CZi/M^D}]Dy> SQL

od,+|G2I|,CZZd{ SQL od\'5VXFw_-D SQL PL od#I

Z SQL }LP9C;ij{D SQL PL od#

SQL }L9'VN}"d?"35od"&\?sDu~Mms&mzF"6WM]i

wC"BqM#fc'V"R\;+`va{/5Xx}LwCLrrM'z&CL

r#

SQL PL Z SQL }LP9C19z\;T SQL _'`L#SQL PL D_6oTT0

SQL }La)Dd{&\9Cz\;9C SQL PL lYaIXxP`L#

TBG SQL }LP9CD SQL PL odDr%>}:

CREATE PROCEDURE UPDATE_SAL (IN empNum CHAR(6),
INOUT rating SMALLINT)

LANGUAGE SQL
BEGIN

IF rating = 1 THEN
UPDATE employee

SET salary = salary * 1.10, bonus = 1000
WHERE empno = empNum;

ELSEIF rating = 2 THEN
UPDATE employee

SET salary = salary * 1.05, bonus = 500
WHERE empno = empNum;

ELSE
UPDATE employee

SET salary = salary * 1.03, bonus = 0
WHERE empno = empNum;

END IF;
END

Z* SQL PL M SQL /}"%"w04O SQL od

IZ4O SQL(`kM)od"4O SQL(Z*M)od"SQL /}M%"wP4P

Z* SQL PL od#

2 SQL }LoT:&CLrtCM'V



4O SQL(Z*M)odGJmz+`v SQL odiOII!-SiDod,IZ-

SiPywd?0u~&m*X#b)odI DB2 `k*%v SQL od,"RI|

,Z* SQL PL od#

SQL /}M%"wDweI|,4O SQL(Z*M)od,"R9I|(;)Z* SQL

PL od#

4O SQL(Z*M)od>mZ4(rLE>1\PC,b)E>CZ4PXFw\!

+}]w\sD!M_-$w%*#Z/}M%"wP,|GJm9Cb)Ts14

P|4SD_-#

<GTB|, SQL PL D4O SQL(Z*M)od>}:

BEGIN ATOMIC
FOR row AS

SELECT pk, c1, discretize(c1) AS v FROM source
DO

IF row.v is NULL THEN
INSERT INTO except VALUES(row.pk, row.c1);

ELSE
INSERT INTO target VALUES(row.pk, row.d);

END IF;
END FOR;

END

4O SQL(Z*M)odIX|V BEGIN M END s(#||(9C|,Z SQL PL

PD FOR M IF/ELSE XFod#FOR odCZ(}Q(eD;iP|z#TZ?P,

+liP5"y]C5Pu~X+;i5ek=m;vmP#

<GTB|, SQL PL D%"w>}:

CREATE TRIGGER validate_sched
NO CASCADE BEFORE INSERT ON c1_sched
FOR EACH ROW
MODE DB2SQL
Vs: BEGIN ATOMIC

IF (n.ending IS NULL) THEN
SET n.ending = n.starting + 1 HOUR;

END IF;

IF (n.ending > ’21:00’) THEN
SIGNAL SQLSTATE ’80000’ SET MESSAGE_TEXT =

’Class ending time is after 9 PM’;
ELSE IF (n.DAY=1 or n.DAY-7) THEN

SIGNAL SQLSTATE ’80001’ SET MESSAGE_TEXT =
’Class cannot be scheduled on a weekend’;

END IF;
END vs;

K%"w+ZTm c1_sched 4PekYw1$n,"Ra9C SQL PL 4li"a)

`ax1d(g{P4a)),g{`ax1dZmO 9 cTsr_C`2EZ\),

G4azzms#<GTB|, SQL PL Dj? SQL /}D>}:

CREATE FUNCTION GetPrice (Vendor CHAR(20), Pid INT)
RETURNS DECIMAL(10,3)
LANGUAGE SQL MODIFIES SQL
BEGIN

DECLARE price DECIMAL(10,3);

IF Vendor = ’Vendor 1’
THEN SET price = (SELECT ProdPrice FROM V1Table WHERE Id = Pid);
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ELSE IF Vendor = ’Vendor 2’
THEN SET price = (SELECT Price FROM V2Table WHERE Pid = GetPrice.Pid);

END IF;

RETURN price;
END

Kr%/}y]j6)&LDdkN}D55Xj?[q5#|9a9C IF od#

TZh*dvN}DO4S_-,SQL }LI\|JO+]a{/rd{|_6}L*

X#

SQL PL }]`M

*(;}]`M

*(;}]`MG(e*m;Ts}]`MD}]`M#g{WcTs}]`M|

D,G4*(;}]`M2a|D#

TBwba)PX*(;}]`MD|`E":

*(;}]`MD&\

*c`My]m; SQL Ts(gP"+Vd?"SQL d?"SQL N}r_mrS<

DP)(e}]`M#

9C*c`M(exP(eD}]`MT;@5Z|(;ADTs#*cTsD}]

`MPDNN|D+0l*(;}]`M#g{(;AmrS<DP,G4*(;}

]`M* ROW,dVNI*cmr*cS<DP(e#

ywd?1,g{*sd?km;Ts(}g,mP3P)D}]`M`,+z;*

@7P}]`M,G4K}]`M\PC#

*(;}]`MITkBPdP;nD`M`,:

v mP3P

v S<P3P

v Njd?P(e

v mP3P

v S<P3P

v V?d?,|(V?Njd?rPd?

v +Vd?

v1ywr4(BPdP;n1,E\8(*(;}]`M:

v SQL }LPDV?d?,|(Pd?

v `kM SQL /}PDV?d?,|(Pd?

v }LN}

v 9C CREATE TYPE odDC'(eNj}]`M#

– ;\Z DECLARE CURSOR odPTdxP}C#

v /}5X}]`M

4 SQL }LoT:&CLrtCM'V



v +Vd?

*(e*(;}]`M,k8( ANCHOR DATA TYPE TO Sd(r|Lq=D

ANCHOR Sd)48(+*I*D}]`M#g{*(;}]`MGP}]`M,G4

Xk8( ANCHOR ROW OF Sdrd,eJ.;#b)SdZTBodP\'V:

v DECLARE

v CREATE TYPE

v CREATE VARIABLE

– ZKf>P,;\++Vd?(;Ad{+Vd?"mP3PrS<P3P#

T*(;}]`MD^F

ywK`MDd?.0roOk*(;}]`M9CPXDJb1,&Kb*(;}

]`M9CD^F#

9C*(;}]`M(|(9C PL/SQL %TYPE tT8(D`M)1fZTB^F:

v ;'VZZ* SQL /}P9C*(;}]`M#

v *(;}]`M;\}CGFrGFPDP#

v *(;}]`M;\}C`Mm"`MmDP"`MS<M`MS<P#

v *(;}]`M;\}CQywY1mrQywY1mDP#

v *(;}]`M;\}Cku`MNj`X*DP(e#

v *(;}]`M;\}Cdzk3r{m;,Z}]bzk3r}]{mDTs#

*(;}]`Md?

*(;d?G}]`M**(;}]`MDV?d?rN}#

*(;d?ZTBOBDP\'V:

v SQL }L

– Z SQL }LP,I+N}MV?d?8(**(;}]`M#

v `kM SQL /}

– 9C CREATE FUNCTION od(Cod8( BEGIN Sdx;G BEGIN

ATOMIC Sd)4(D SQL /}I|(*(;}]`MDN}rV?d?f6#

v #id?

– I+*(;d?8(*#iP(eDQ"<r4"<d?#

v +Vd?

– I4(*(;}]`MD+Vd?#

*(;d?(}9C DECLARE odyw#

yw*(;}]`MDV?d?

?1h*d?rN}D}]`MkTs+(;AD}]`M#V;B1,&yw*(

;}]`MDV?d?rN}#

Xk(ed?+(;AD}]`MDTs#

1. 4( DECLARE od

a. 8(d?D{F#

Z 1 B SQL PL 'V 5



b. 8( ANCHOR DATA TYPE TO Sd#

c. 8(tZd?+(;AD}]`MDTs{F#

2. S\'VD DB2 SZ4P DECLARE od#

g{ DECLARE odI&4P,G4aZ}]bP(e_P8(*c}]`MDd?#

TBG*(;}]`MywD>},dPd? v1 (;Am emp PDP c1 D}]`

M:

DECLARE v1 ANCHOR DATA TYPE TO emp.c1;

(ed?s,ITd8(5,ITdxP}Crw*}LDN}+]#

>}:*(;}]`MC(

*(;}]`MC(>}G9CK}]`M1\PCDN<#

TBwb|(*(;}]`MC(D>}:

>}:*(;}]`MDd?yw:

ywd?1,*(;}]`MywD>}G\PCDN<#

TBGd? v1 Dyw>},Cd?D}]`Mkm staff PP name D}]`M`,:

DECLARE v1 ANCHOR DATA TYPE TO staff.name;

TBG CREATE TYPE odD>},Cod(e`M empRow1,C`M(;Am

employee P(eDP:

CREATE TYPE empRow1 AS ROW ANCHOR DATA TYPE TO ROW OF employee;

TZyw*`M empRow1 Dd?,VN{FkmP{F`,#

g{P name D}]`M* VARCHAR(128),G4d? v1 2+tZ}]`M

VARCHAR(128)#

>}:SQL }LPD*(;}]`MC(:

4(zT:D SQL }L1,IN< SQL }LPD*(;}]`MC(>}#

BfD;i>}]>wV&\0 SQL }LPD*(;}]`MC(#y]>*(;}

]`M&\H|,|GD SQL }LD&\|`#

TB>}]>(;AmP3PD}]`MDQywd?:

CREATE TABLE tab1(col1 INT, col2 CHAR)@

INSERT INTO tab1 VALUES (1,2)@

INSERT INTO tab1 VALUES (3,4)@

CREATE TABLE tab2 (col1a INT, col2a CHAR)@

CREATE PROCEDURE p1()
BEGIN

DECLARE var1 ANCHOR tab1.col1;
SELECT col1 INTO var1 FROM tab1 WHERE col2 = 2;
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INSERT INTO tab2 VALUES (var1, ’a’);
END@

CALL p1()@

wC}L p1 1,X(PDP col1 D5a;!q=`,`MDd? var1 P#

TB CLP E>|(3v/}D>},dP]>/}N}D*(;}]`MC(:

-- Create a table with multiple columns
CREATE TABLE tt1 (c1 VARCHAR(18), c2 CHAR(8), c3 INT, c4 FLOAT)
@

INSERT INTO tt1 VALUES (’aaabbb’, ’ab’, 1, 1.1)
@

INSERT INTO tt1 VALUES (’cccddd’, ’cd’, 2, 2.2)
@

SELECT c1, c2, c3, c4 FROM tt1
@

-- Creation of the function
CREATE FUNCTION func_a(p1 ANCHOR tt1.c3)
RETURNS INT
BEGIN

RETURN p1 + 1;
END
@

-- Invocation of the function
SELECT c1, c2 FROM tt1 WHERE c3 = func_a(2)
@

-- Another invocation of the function
SELECT c1, c2 FROM tt1 WHERE c3 = func_a(1)
@

DROP FUNCTION func_a
@

DROP TABLE tt1
@

wC/} func_a 1,C/}a9C*(;}]`MN}D54Py>Yw#

P`M

P}]`MG|,8(VNDPrrPDC'(e`M,?vVN_PX*}]`

M#

P`MICw SQL PL P+Vd?"SQL d?0 SQL N}D`M,TinXYw}

]PPDP((#9Ci/xPlw)#

P}]`MD&\

P}]`MD&\9dZr/ SQL PL zk1G#PC#

v'VP}]`Mk SQL }LoTdO9C#|GI`vVNiIDa9,?vVN

<PT:D{FM}]`M,ICZ+PDP5f"Za{/rd{`Fq=D}]

P#

K}]`MICZ:
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v r/ SQL }LoT&CLrPD_-`k#}g,}]b&CLr;N&m;vG

<,"Rh*N}Md?4Y1f"G<#%vP}]`MIf;&mMf"G<

5>4yhD`vN}Md?#b+sXr/KZ&CLrM}LP+P5w*N

}+]D\&#

v 9F2A9C'V`F}]`MDd{}L SQL oTy`4zkD DB2 SQL PL |

S]W#

v Z|(TBwnD}]|DodMi/P}CP}]:INSERT od"FETCH od"

VALUES INTO odM SELECT INTO od#

Xk9C CREATE TYPE (ROW) od4(P}]`M#4(s,I9C DECLARE o

dZ SQL PL OBDPywQ(e}]`MDd?#;sI9Cb)d?4f"P`M

D5#

I9C%c(“.”)m>(4T=8(M}CPVN5#

TP}]`MD^F

9CP}]`M.0roOI\k9CP}]`MPXDJb1,&"b9CP}]

`MD^F#

P}]`MfZTB^F:

v P}]`MP'VDnsVN}* 1012#

v ;\+P}]`Mw*dkN}5S CLP +]A}LM/}#

v ;\+P}]`Mw*dk-dvrdvN}5S}LM/}+]A CLP#

v ;\1SHOP}]`Md?#*HO=vP`Md?,IHO?vVN#

v ;'VTPVN9CTB}]`M:

– XML }]`M

– LONG VARCHAR

– LONG VARGRAPHIC

– a9/}]`M

– P}]`M

– }i}]`M

v ;'VTBP`MD+Vd?:CP|,`M* LOB D;vr`vVN#

v ;'V9C CAST /}+N}5?F*;*P}]`M#

I\fZk9C}]`M"Z("4P SQL"}]`MD9C6'rd{-rPXDd

{#f^F#

Pd?

Pd?GyZC'(eP}]`MDd?#IywPd?"Td8(5"+dhC*

m;v5rw*N}+]A SQL }LrT SQL }L+]#Pd?LP|GyyZD

P}]`MDtT#Pd?CZ#fa{/PD}]Pr;8(d{*iq=D}

]#

I9C DECLARE odZ SQL }LPywPd?#

8 SQL }LoT:&CLrtCM'V



4(Pd?

*4(Pd?,XkH4(P`M,;sywPd?#

TBwb5wgN4(P}]`MMd?:

4(P}]`M:

4(P}]`MG4(Pd?DHvu~#

4(P}]`M.0:

v A!:Z 73D:P`M;

v A!:Z 83D:TP}]`MD^F;

IS'V4P CREATE TYPE odDNNSZ4PKNq#

*Z}]bP4(P}]`M,XkSNN'V4P SQL odD DB2 SZI&4P

CREATE TYPE (ROWR) od#

1. 4( CREATE TYPE (ROW) od:

a. 8(`MD{F#

b. (}TPP?vVN8({FM}]`M4TP8(PVN(e#

TBGPXgN4(IkTBa{/`X*DP}]`MD>},Ca{/Dq=

k empRow P}]`M`,:

CREATE TYPE empRow AS ROW (name VARCHAR(128), id VARCHAR(8));

2. S\'VD DB2 SZ4P CREATE TYPE od#

g{ CREATE TYPE odI&4P,G4aZ}]bP4(P}]`M#g{Cod

4I&4P,ki$CodDo("i$C}]`MGqP4fZ#

4(P}]`M.s,Iy]K}]`MywPd?#

ywP`MDV?d?:

4(P}]`Ms,IywP`MDd?#

4(P}]`M.0:

v A!:Z 73D:P`M;

v A!:Z 83D:TP}]`MD^F;

;\Z SQL PL OBD(|('V4P DECLARE odD SQL }LM/})Pyw

P}]`Md?#

Xkq-BP=h4ywV?Pd?:

1. 4( DECLARE od#

a. 8(d?D{F#

b. 8(+(eCd?DP}]`M#XkQZ}]bP(e8(DP}]`M#

TBGPXgN4( DECLARE odD>},Cod+(e`M* empRow DP

d?:

DECLARE r1 empRow;
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2. Z\'VOBDP4P DECLARE od#

g{ DECLARE odI&4P,G4a4(Pd?#

4(Pd?1,CPPD?vVNau</* NULL 5#

ITPd?8(5"TdxP}Crw*N}+]#

+58(xPd?

IT`V==+58(x`M*PDd?#I+;vPd?58(xm;vPd?#

I8(M}Cd?VN5#I9C%c“.”m>(4}CPDVN5#

TBwbT>gN+58(xP`Md?0P`Md?}i:

\'VDP}]`M35:

'VTPMPVN3hwV5#

ywPd?rN}1,PPD?vVND1!5* NULL,1=Td8(5#

I+BP`MD58(xPd?:

v P}]`M`,Dm;Pd?(9C SET od)

– Pd?5;\8(xPd?(g{|GGf]`M)#g{=vPd?<tZ,

;P}]`Mr_4P`M;(;AmrS<(e,G4b=vPd?If]#

*9=vd?D`MIf],_P`,VN{FMVN}]`MG;;D#

}g,g{4(KP}]`M row1 M row2,"R|GD(ej+`,,G4`

M* row1 Dd?5;\8(x`M* row2 Dd?#`M* row2 Dd?52;

\8(x`M* row1 Dd?#+G,`M* row1 Dd? v1 D5I8(x`M

* row1 Dd? v2#

v *X}?kCP`,,"R*X}]`MkPVN`,D*i#

– TBG*8(xPDVf5*iD>}:

SET v1 = (1, ’abc’)

v bv*P5Dmo=

– bv*I8(xPd?DP5Dmo=Z VALUES ... INTO odPGbvMmo

=#TBGb`35D>}:

VALUES (1, ’abc’) INTO rv1

v /}D5X`M(g{dP}]`Mk?jd?`,):

– TBG/} foo D5X`Mk?jd?tZ`,P}]`MD>}:

SET v1 = foo()

g{5X}]`M(e**(;}]`M,G4*(;}]`M35frJC#

v i/D%vPa{/

– a{/D*X}?XkkCP`,,"RXkI+P8(xkCPVN`,D}

]`M#TBGK`M35D>}:

SET v1 = (select c1, c2 from T)

v NULL
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– + NULL 8(xPd?1,yPPVN<+hC* NULL,+Pd?>mT;;

* NULL#

I+TB`MD58(xPd?VN:

v Vf5

v N}

v d?

v mo=

v NULL

I(}BP==rPVN58(5:

v 9C SET od

v 9Cbv*P5D SELECT INTO od

v 9Cbv*P5D FETCH INTO od

v 9Cbv*P5D VALUES INTO od

I+ ROW }]`M8(* SQL j?/}D5X`M#

9C SET od+58(xPd?:

I9C SET od+58(xPd?#I+P58(xPd?#I+PVN5rmo=

8(xPVN#

g{P5MPd?tZ,;C'(e}]`M,G4I9C SET od+P58(xP

d?#

TBGPXgN+P58(x,;q=DPd?D>}:

SET empRow = newHire;

P5 newHire Dq=k empRow d?`,,4,PVND}?M`Mj+`,:

empRow.lastName /* VARCHAR(128) */
empRow.firstName /* VARCHAR(128) */
empRow.id /* VARCHAR(10) */
empRow.hireDate /* TIMESTAMP */
empRow.dept /* VARCHAR(3) */

newHire.lastName /* VARCHAR(128) */
newHire.firstName /* VARCHAR(128) */
newHire.id /* VARCHAR(10) */
newHire.hireDate /* TIMESTAMP */
newHire.dept /* VARCHAR(3) */

g{"T+P58(x;P`,q=Dd?,G4a"zms#

I(}+58(xPPDvpVN48(P5#TBGPXgN9C SET od+58

(xP empRow PDVND>}:

SET empRow.lastName = ’Brown’; // Literal value assignment

SET empRow.firstName = parmFirstName; // Parameter value of same type assignment

SET empRow.id = var1; // Local variable of same type assignment
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SET empRow.hiredate = CURRENT_TIMESTAMP; // Special register expression assignment

SET empRow.dept = NULL; // NULL value assignment

I9CNN\'VDVN4u</P5#

9C SELECT"VALUES r FETCH od+P58(xPd?:

I9C SELECT INTO od"VALUES INTO odr FETCH INTO od+P58(

x`M*PDd?#4P5DVN5XkI8(x?jPd?DVN5#

TBGPXgN9C SELECT od+%vP58(xPd? empRow D>}:

SELECT * FROM employee
INTO empRow
WHERE id=5;

g{ SELTCT i/bv*`vP5,G4a"zms#

TBGPXgN9C VALUES INTO od+P58(xPd? empEmpBasics D>}:

VALUES (5, ’Jane Doe’, 10000) INTO empBasics;

TBGPXgN9C FETCH od+P58(xPd? empRow D>},C FETCH o

d}CNj cur1,CNj+xPIf]VN5DP(e*d? empRow:

FETCH cur1 INTO empRow;

I+d{dekdP?vod;p9C#

HOPd?MPVN5

49Pd?tZ,;P}]`M,2;\1SHOPd?,+IHOvpPVN#

P`MPDvpVNIkd{5xPHO,"RCVND}]`MDHOfrJC#

*HO=vPd?,XkHOvpT&VN5#

TBG9C SQL PL PDIHOVN(eHO=vP5D>}:

IF ROW1.field1 = ROW2.field1 AND
ROW1.field2 = ROW2.field2 AND
ROW1.field3 = ROW2.field3

THEN
SET EQUAL = 1;

ELSE
SET EQUAL = 0;

ZC>}P,IF odCZ4P}L_-,g{VN5`H,G4K_-+V?d?

EQUAL hC* 1,g{VN5;`H,G4K_-+V?d? EQUAL hC* 0#

}CP5

IZ SQL M SQL odP}CP5MPVN5#

TBwb]>I}CP5D;CM}C==:

}CPd?:

IZ'VPd?}]`M}CD;C(}{F}CPd?5#
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\'VDPd?}COBD|(BPwn:

v SET odD4r?j

v INSERT od

v SELECT INTO"VALUES INTO r FETCH odD?j

TBG*9C SET od8(x_P`,(eDm;Pd?DPd?>}:

-- Referencing row variables as source and
target of a SET statement

SET v1 = v2;

TBG*Zek=PD INSERT odP}CDPd?>}#Pd? v1 M v2 _PVN

(e,"Rd`Mk INSERT od?jDmDP(ef]:

-- Referencing row variables in an INSERT statement
INSERT INTO employee VALUES v1, v2;

TBG FETCH odP}CDPd?D>}#Pd? empRow DP(ekNj c1 D

X*}]/`,:

-- Referencing row variables in a FETCH statement
FETCH c1 INTO empRow;

TBG*Z SELECT odP}CDPd? v3 D>}#employee mPD=vP5+!

q=d? v3 D=vVNP:

-- Referencing row variables in a SELECT statement
SELECT id, name INTO v3 FROM employee;

ZPd?P}CVN:

IZ`vOBDP}CVN5#

IZJm9CVN}]`M5DNN;C}CPVN5#'VZTBOBDP}CP

VN:

v Jm9CVN}]`M5D;C|(+;^Z:

– 35D4(SET od)

– 35D?j(SET od)

– SELECT INTO"VALUES INTO r FETCH INTO odD?j#

*KZPd?P}CVN5,9CK%cm>(#kd?`X*DVN5gBy>:

<row-variable-name>.<field-name>

TBGPXgNCJd? employee DVN id D>}:

employee.id

BfGPd?VN5D\'V}C#

TB>}5wgN+Vf58(xPd? v1 PDVN:

-- Literal assignment to a row variable field
SET v1.c1 = 5;

TB>}5wgN+Vf5Mmo=58(x`vPd?VN:

-- Literal assignment to fields of row variable
SET (emp.id, emp.name) = (v1.c1 + 1, ’James’);
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TB>}5wgNZ INSERT odP}CVN5:

-- Field references in an INSERT statement
INSERT INTO employee
VALUES(v1.c1, ’Beth’),

(emp.id, emp.name);

TB>}5wgNZ UPDATE odP}CVN5:

-- Field references in an UPDATE statement
UPDATE employee
SET name = ’Susan’
WHERE id = v1.c1;

TB>}5wgNZ SELECT INTO odP}CVN5:

-- Field references in a SELECT INTO statement
SELECT employee.firstname INTO v2.c1
FROM employee
WHERE name=emp.name;

Z INSERT P}CPd? od:

IZ INSERT odP9CPd?T7Sr^D{vmP#

TBGZm employee Pek;PD INSERT odD>}:

INSERT INTO employee VALUES empRow;

TZ INSERT od,Pd?PDVN}Xkk~=rT=?jPPmPDP}`%d#

OfT>D INSERT odTmP?Pek`&DPVN5#rKODPD INSERT o

dH[ZTB INSERT od:

INSERT INTO employee VALUES (emp.id,
emp.name,
emp.salary,
emp.phone);

+Pw*}LN}+]

P`M5MP`Md?}iIw*}LM/}DN}+]#}L'V+b)}]`M

Cw IN"OUT M INOUT N}#

TBG+ CHAR `MCwdkN},^DdvPN}PDVN"5XD}LD>}#

CREATE PROCEDURE p(IN basicChar CHAR, OUT outEmpRow empRow)
BEGIN

SET outEmpRow.field2 = basicChar;

END@

TBGwC}LD CALL odD>}:

CALL p(’1’, myEmpRow)@

>}P}]`M

;Yh*P}]`Mr_*X49CVPP}]`MD{F1>}P}]`M#

XkHzcBPHvu~,E\>}P}]`M:

v Xk("k}]bD,S#
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v }]bPXkfZP}]`M#

;Yh*P}]`Mr_*X49CVPP}]`MD{F1>}P}]`M#IS

'V4P DROP odDNNSZ>}P#

1. 4( DROP od,Cod&8(*>}DP}]`MD{F#

2. S\'VD DB2 SZ4P DROP od#

TBGPXgN>}P}]`M simpleRow D>}#

DROP TYPE simpleRow;

g{ DROP odI&4P,G4MS}]bP>}KCP}]`M#

>}:P}]`MC(

P}]`MC(>}*mbP}]`MD9C==M9C1da)K\PCDN<#

TBwb]>gN9CP}]`M:

>}:CLP E>PDP}]`MC(:

DB2 CLP E>PT>KP}]`MD;)y>&\,CZ]>P}]`MDn#CC

(#

TB DB2 CLP E>]>P}]`MDC(0d`XYw#||(BPwnD]>:

v 4(P}]`M

v 4(m

v 4(|(BPwnD}L:

– w}]`Myw

– +5ek=|(3)PVN5D`MP

– y]PVN5|BP5

– +;)5!q=PVN5P

– TP8(P5

– rN}8(PVN5

v wC}L

v >}P}]`MMm

-- Creating row types

CREATE TYPE row01 AS ROW (c1 INTEGER)@

CREATE TYPE empRow AS ROW (id INTEGER, name VARCHAR(10))@

CREATE TABLE employee (id INTEGER, name VARCHAR(10))@

CREATE procedure proc01 (OUT p0 INTEGER, OUT p1 INTEGER)
BEGIN

DECLARE v1, v2 row01;
DECLARE emp empRow;

-- Assigning values to row fields
SET v1.c1 = 5;
SET (emp.id, emp.name) = (v1.c1 + 1, ’James’);

-- Using row fields in DML
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INSERT INTO employee
VALUES (v1.c1, ’Beth’), (emp.id, emp.name);

UPDATE employee
SET name = ’Susan’ where id = v1.c1;

-- SELECT INTO a row field
SELECT id INTO v2.c1
FROM employee
WHERE name = emp.name;

-- Row level assignment
SET v1 = v2;

-- Assignment to parameters
SET (p0, p1) = (v1.c1, emp.id);

END@

CALL proc01(?, ?)@

SELECT * FROM employee@

DROP procedure proc01@

DROP TABLE employee@

-- Dropping row types
DROP TYPE empRow@

DROP TYPE row01@

I(} DB2 |nP"vTB|n4#fMKPKE>:

DB2 -td@ -vf <filename>;

TBGKPE>Ddv:

CREATE TYPE row01 AS ROW (c1 INTEGER)
DB20000I The SQL command completed successfully.

CREATE TYPE empRow AS ROW (id INTEGER, name VARCHAR(10))
DB20000I The SQL command completed successfully.

CREATE TABLE employee (id INTEGER, name VARCHAR(10))
DB20000I The SQL command completed successfully.

CREATE procedure proc01 (OUT p0 INTEGER, OUT p1 INTEGER)
BEGIN DECLARE v1, v2 row01;
DECLARE emp empRow;
SET v1.c1 = 5;
SET (emp.id, emp.name) = (v1.c1 + 1, ’James’);
INSERT INTO employee VALUES (v1.c1, ’Beth’), (emp.id, emp.name);
UPDATE employee SET name = ’Susan’ where id = v1.c1;
SELECT id INTO v2.c1 FROM employee WHERE name = emp.name;
SET v1 = v2;
SET (p0, p1) = (v1.c1, emp.id);

END

DB20000I The SQL command completed successfully.

CALL proc01(?, ?)

Value of output parameters
--------------------------
Parameter Name : P0
Parameter Value : 6
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Parameter Name : P1
Parameter Value : 6

Return Status = 0

SELECT * FROM employee

ID NAME
----------- ----------

5 Susan
6 James

2 record(s) selected.

DROP procedure proc01
DB20000I The SQL command completed successfully.

DROP TABLE employee
DB20000I The SQL command completed successfully.

DROP TYPE empRow
DB20000I The SQL command completed successfully.

DROP TYPE row01
DB20000I The SQL command completed successfully.

>}:SQL }LPDP}]`MC(:

IZ SQL }LP9CP}]`M4lwG<}]"+dw*N}+]#

>wb|, CLP E>D>},dP|,`v SQL }LD(e,b)(e]>KPD

`VC(DdP;)#

}L ADD_EMP +P}]`MCwdkN},;s+dek=mP#

}L NEW_HIRE 9C SET od+P8(xPd?,;s+P}]`M5w*wCm

;}LD CALL odPDN}+]#

}L FIRE_EMP a+;Pm}]!q=Pd?P,;s+PVN5ek=mP#

TBG CLP E>,szTj8==S CLP KPE>Ddv:

--#SET TERMINATOR @;
CREATE TABLE employee (id INT,

name VARCHAR(10),
salary DECIMAL(9,2))@

INSERT INTO employee VALUES (1, ’Mike’, 35000),
(2, ’Susan’, 35000)@

CREATE TABLE former_employee (id INT, name VARCHAR(10))@

CREATE TYPE empRow AS ROW ANCHOR ROW OF employee@
CREATE PROCEDURE ADD_EMP (IN newEmp empRow)
BEGIN

INSERT INTO employee VALUES newEmp;
END@

CREATE PROCEDURE NEW_HIRE (IN newName VARCHAR(10))
BEGIN

DECLARE newEmp empRow;
DECLARE maxID INT;
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-- Find the current maximum ID;
SELECT MAX(id) INTO maxID FROM employee;

SET (newEmp.id, newEmp.name, newEmp.salary)
= (maxID + 1, newName, 30000);

-- Call a procedure to insert the new employee
CALL ADD_EMP (newEmp);

END@

CREATE PROCEDURE FIRE_EMP (IN empID INT)
BEGIN

DECLARE emp empRow;

-- SELECT INTO a row variable
SELECT * INTO emp FROM employee WHERE id = empID;

DELETE FROM employee WHERE id = empID;

INSERT INTO former_employee VALUES (emp.id, emp.name);
END@

CALL NEW_HIRE(’Adam’)@

CALL FIRE_EMP(1)@

SELECT * FROM employee@

SELECT * FROM former_employee@

TBGTj8==S CLP KPE>Ddv:

CREATE TABLE employee (id INT, name VARCHAR(10), salary DECIMAL(9,2))
DB20000I The SQL command completed successfully.

INSERT INTO employee VALUES (1, ’Mike’, 35000), (2, ’Susan’, 35000)
DB20000I The SQL command completed successfully.

CREATE TABLE former_employee (id INT, name VARCHAR(10))
DB20000I The SQL command completed successfully.

CREATE TYPE empRow AS ROW ANCHOR ROW OF employee
DB20000I The SQL command completed successfully.

CREATE PROCEDURE ADD_EMP (IN newEmp empRow)
BEGIN

INSERT INTO employee VALUES newEmp;
END
DB20000I The SQL command completed successfully.

CREATE PROCEDURE NEW_HIRE (IN newName VARCHAR(10))
BEGIN

DECLARE newEmp empRow;
DECLARE maxID INT;

-- Find the current maximum ID;
SELECT MAX(id) INTO maxID FROM employee;

SET (newEmp.id, newEmp.name, newEmp.salary) = (maxID + 1, newName, 30000);

-- Call a procedure to insert the new employee
CALL ADD_EMP (newEmp);

END
DB20000I The SQL command completed successfully.

CREATE PROCEDURE FIRE_EMPLOYEE (IN empID INT)
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BEGIN
DECLARE emp empRow;

-- SELECT INTO a row variable
SELECT * INTO emp FROM employee WHERE id = empID;

DELETE FROM employee WHERE id = empID;

INSERT INTO former_employee VALUES (emp.id, emp.name);
END
DB20000I The SQL command completed successfully.

CALL NEW_HIRE(’Adam’)

Return Status = 0

CALL FIRE_EMPLOYEE(1)

Return Status = 0

SELECT * FROM employee

ID NAME SALARY
----------- ---------- -----------

2 Susan 35000.00
3 Adam 30000.00

2 record(s) selected.

SELECT * FROM former_employee

ID NAME
----------- ----------

1 Mike

1 record(s) selected.

>}:SQL /}PDP}]`MC(:

IZ SQL /}P9CP}]`M49l"f"r^DG<}]#

I9CyZP}]`MDd?aI#fq=km`,DP5#CZKC>1,Z;N

9C1u</Pd?\Poz#

TBG DB2 CLP E>D>},dP|,CZ4(m"P}]`MT0|,Pd?y

w"P}CM UDF wCD/}D SQL od:

CREATE TABLE t1 (deptNo VARCHAR(3),
reportNo VARCHAR(3),
deptName VARCHAR(29),
mgrNo VARCHAR (8),
location VARCHAR(128))@

INSERT INTO t1 VALUES (’123’, ’MM1’, ’Sales-1’, ’0112345’, ’Miami’)@
INSERT INTO t1 VALUES (’456’, ’MM2’, ’Sales-2’, ’0221345’, ’Chicago’)@
INSERT INTO t1 VALUES (’789’, ’MM3’, ’Marketing-1’, ’0331299’, ’Toronto’)@

CREATE TYPE deptRow AS ROW (r_deptNo VARCHAR(3),
r_reportNo VARCHAR(3),
r_depTName VARCHAR(29),
r_mgrNo VARCHAR (8),
r_location VARCHAR(128))@

CREATE FUNCTION getLocation(theDeptNo VARCHAR(3),
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reportNo VARCHAR(3),
theName VARCHAR(29))

RETURNS VARCHAR(128)
BEGIN

-- Declare a row variable
DECLARE dept deptRow;

-- Assign values to the fields of the row variable
SET dept.r_deptno = theDeptNo;
SET dept.r_reportNo = reportNo;
SET dept.r_deptname = theName;
SET dept.r_mgrno = ’’;
SET dept.r_location = ’’;

RETURN
(SELECT location FROM t1 WHERE deptNo = dept.r_deptno);

END@

VALUES (getLocation (’789’, ’MM3’,’Marketing-1’))@

4P1,K CLP E>a4(m"ZmPekP"4(P}]`MM UDF#

/} getLocation G;v SQL UDF,|ywPd?"9CdkN}5TrdVN8(

5#|}C SELECT odDPd?PD;vVN5,CVN(eC/}5XDj?5#

ZE>a24P VALUES od1,awC UDF "5Xj?5X5#

TBGS CLP KPKE>Ddv:

CREATE TABLE t1 (deptNo VARCHAR(3), reportNo VARCHAR(3),
deptName VARCHAR(29), mgrNo VARCHAR (8), location VARCHAR(128))
DB20000I The SQL command completed successfully.

INSERT INTO t1 VALUES (’123’, ’MM1’, ’Sales-1’, ’0112345’, ’Miami’)
DB20000I The SQL command completed successfully.

INSERT INTO t1 VALUES (’456’, ’MM2’, ’Sales-2’, ’0221345’, ’Chicago’)
DB20000I The SQL command completed successfully.

INSERT INTO t1 VALUES (’789’, ’MM3’, ’Marketing-1’, ’0331299’, ’Toronto’)
DB20000I The SQL command completed successfully.

CREATE TYPE deptRow AS ROW (r_deptNo VARCHAR(3), r_reportNo VARCHAR(3), r_depTNa
me VARCHAR(29), r_mgrNo VARCHAR (8), r_location VARCHAR(128))
DB20000I The SQL command completed successfully.

CREATE FUNCTION getLocation(theDeptNo VARCHAR(3),
reportNo VARCHAR(3),
theName VARCHAR(29))

RETURNS VARCHAR(128)
BEGIN

DECLARE dept deptRow;
SET dept.r_deptno = theDeptNo;
SET dept.r_reportNo = reportNo;
SET dept.r_deptname = theName;
SET dept.r_mgrno = ’’;
SET dept.r_location = ’’;

RETURN
(SELECT location FROM t1 WHERE deptNo = dept.r_deptno);

END
DB20000I The SQL command completed successfully.

VALUES (getLocation (’789’, ’MM3’,’Marketing-1’))

20 SQL }LoT:&CLrtCM'V



1

--------------------------------------------------------------------------------
------------------------------------------------
Toronto

1 record(s) selected.

}i`M

}i`MG;VC'(e}]`M,I%v}]`MD*XDPr/OiI#

U(}i`MD*X}?_PQ(eO^,"RC`M9CPr;Cw*}iBj#

X*}i`MD*X}];PX(O^,"R?v*X_PX*Bj5#Bj5D}

]`MITG{}rV{.,+TZ{v}i&CtZ,;}]`M#

}i`MICw SQL PL P+Vd?"SQL d?0 SQL N}D`M,TinXYw

%v}]`MD5D/O#

HO}iMX*}i

r%}iMX*}iP`&;,#Kb|G.dDnpIozz!q9C}7D}]

`M#

BmXc5w}ikX*}i.dDnp:

m 1. HO}iMX*}i

}i X*}i

r%}iDnsy}G(er%}i1(eD#TBj N 8

(51,BjZ}iD10y}k N .dD*X;~=u<

/* NULL#

ywX*}id?1,;PC'8(Dnsy},24u<

/NN*X#nsy}\ICZf^F#

r%}iDBj}]`MXkG{}5# X*}iDBj`MITG;i\'V}]`M#

r%}iPDBj5XkG;i,xD{}5# ZX*}iP,Bj5ITG!hD#

kTr%}iD CREATE TYPE od;h*8(}iy}#

}g,ZTBodP48(NNy}:

CREATE TYPE simple AS INTEGER ARRAY[];

ZX*}iD CREATE TYPE odP,h*Bj}]`M,

+;h*8(}iy}#}g,ZKodP,Bj}]`M

Dy};8(* INTEGER:

CREATE TYPE assoc AS INTEGER ARRAY[INTEGER];

Tr%}iDZ;N35a<BBj5Z 1 k8(x}iD

Bj5.dD}i*Xu</#TB4O SQL(`kM)o

d|,r%}id?DywTTd?D35:

BEGIN
DECLARE mySimpleA simple;

SET mySimpleA[100] = 123;

END

4P35ods,mySimpleA Dy}* 100;Bj5Z 1 =

99 D*X;~=u</* NULL#

TX*}iDZ;N35<B_P%vBj5D%v*Xu

</#TB4O SQL(`kM)od|,X*}id?Dy

wT0Td?D35:

BEGIN
DECLARE myAssocA assoc;

SET myAssocA[100] = 123;
END

4P35ods,}iDy}* 1#

>}
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#f}i}]`M

#f}i}]`MG|,}]*XDPr/ODa9,ZKa9P,I(}?v*X

Z/OPD3r;C}CC*X#

g{ N G}iPDy}(*X}?),G4k?v*X`X*DPr;C(F*Bj)

GsZrHZ 1 "R!ZrHZ N D{}5#}iPDyP*X<_P`,}]`

M#

}i}]`MD&\:

}i}]`MDm`&\9d\JOCZ SQL PL _-#

}i`MG(e*m;}]`MD}iD}]`M#

?v}i`M<Pnsy},Ky}Z CREATE TYPE odO8(#g{ A G}i

`M"Rnsy}* M,G4`M* A D5Dy}ITG 0 = M .dDNN5#

k`LoT(g C)PD}iDnsy};,,SQL }iDnsy}kdomm>^

X#53ZKP19Cnsy}47#BjZ$(g^Z#m>}i5yhDZf?

(#kdy}I;(H},xkd`MDnsy};IH}#

}C}i1,}iPDyP5<f"ZwZfP#rK,|,s?}]D}i+{D

s?wZf#

I(}8(*XDT&Bj54lw}i*X5#

k*f"%v}]`MD;i51,}i}]`M\PC#I9Cb;i54+sr

/+5+]A}LD}L,-rGI+]%v}i54zf`v(I\\`)N}#

}i}]`MkX*}i}]`M;,#}i}]`MGr%5/O,xX*}iS

EnO2`F;i}i#4,X*}iG|,cvrcvTOS}i*XDPr}

i,byI(}wBj4CJ}i*X,"(}SBjCJS}i*X#

T}i}]`MD^F:

9C}i}]`M.0roOr*yw}i}]`Mx<BDJb1,&"b}i}

]`MD^F#

}i}]`MfZTB^F:

v ;'VZ/,4OodP9C}i}]`M#

v ;'VZ SQL }Lb?9C ARRAY_AGG /}#

v ;'VZ SQL }Lb?9C UNNEST /}#

v ;'VZ Java™
}LTbDb?}LP9C}i}]`MDN}#

v ;'V+}i?F*;*C'(e}i}]`MTbDNN}i`M#

v ;'V|,"GT}i8(D}]`MD*X#

v ;'V?F*;y}sZ?j}iD}i#

v ;'VZ=(P9C}iw*N}r5X`M#

v ;'VZP4/}r#e/}P9C}iw*N}r5X`M#

v ;'VZb?j?/}rb?m/}P9C}iw*N}r5X`M#
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v ;'VZ SQL j?/}"SQL m/}r SQL P/}P9C}iw*N}r5X`

M#

v ;'V+ TRIM_ARRAY /}D58(r?F*;*}iTbDNN}]`M#

v ;'V+ ARRAY 9l/}r ARRAY_AGG /}Da{58(r?F*;*}i

TbDNN}]`M#

v

}id?:

}id?GyZC'(e}i}]`MDd?#Iyw}id?"Td8(5"+d

hC*m;v5rw*N}+]A SQL }LrT SQL }L+]#

}id?LP|GyyZD}i}]`MDtT#}id?CZ#f,;}]`MD

;i}]#

I9C DECLARE odZ SQL }LPywV?}id?#

I9C CREATE VARIABLE od4(+V}id?#

4(}id?:

*4(}id?,XkH4(}i`M,;sywV?}id?r4(+V}id

?#

TBwb5wgN4(}i}]`MM}id?:

4(}i}]`M(CREATE TYPE od):

Z4(}i}]`MDd?.0,&4(}i}]`M#

4(}i}]`M.0,k7#z_P4P CREATE TYPE odyhDX(#

;\Z'V CREATE TYPE odD SQL PL OBDP4(}i}]`M#

^F

kND:Z 223D:T}i}]`MD^F;

1. (e CREATE TYPE od

a. 8(}i}]`MD{F#

b. 8( AS X|V,sz}i*XD}]`MDX|V{F#}g,INTEGER M

VARCHAR#

c. 8( ARRAY X|VT0}iPSBjDr#}g,g{8( 100,G4P'B

j* 1 = 100# K}Vk}iDy}(}iPD*X}?)`,#

2. S\'VSZ4P CREATE TYPE od#

CREATE TYPE od&I&4P,"R&4(}i`M#

>} 1:

CREATE TYPE simpleArray AS INTEGER ARRAY[100];
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K}i}]`Mn`I|, 100 v{}5,Bj* 1 = 100 D{}5#

>} 2:

CREATE TYPE id_Phone AS VARCHAR(20) ARRAY[100];

K}i}]`Mn`I|, 100 vf"* VARCHAR(20) }]`M5Dg05,Bj

* 1 = 100 D{}5#

4(}i}]`Ms,Iyw}id?#

yw}i`MDV?d?:

4(}i}]`Ms,g{*Y1f"r+]}i}]`M5,&yw}i}]`M

d?#

4(P`MV?d?.0:

v A!:}i}]`M

v A!:Z 223D:T}i}]`MD^F;

v A!:Z 233D:4(}i}]`M(CREATE TYPE od);

v 7#z_P4P DECLARE odyhDX(#

IZ\'VOBDPyw}i}]`M,|(TBOBD:SQL }L"SQL /}M%

"w#

1. (e DECLARE od#

a. 8(}i}]`Md?D{F#

b. 8(4(}i}]`M19CD}i}]`MD{F#

g{9CTB CREATE TYPE odyw}i}]`M:

CREATE TYPE simpleArray AS INTEGER ARRAY[10];

G4&4gBy>ywK}]`MDd?:

DECLARE myArray simpleArray;

g{9CTB CREATE TYPE odyw}i}]`M:

CREATE TYPE id_Phone AS VARCHAR(20) ARRAY[100];

G4&4gBy>4(K}]`MDd?:

DECLARE id_Phone_Toronto_List id_Phone;

K}in`I|, 100 vf"* VARCHAR(20) }]`M5Dg05,Bj* 1

= 100 D{}5#d?{F8>g05*`W`g0Ek#

2 . + D E C L A R E od|(Z\'VOBDP#KYwIZ C R E A T E

PROCEDURE"CREATE FUNCTION r CREATE TRIGGER odPxP#

3. 4P|, DECLARE odDod#

Cod&I&4P#

g{Codr* DECLARE odfZmsx4\I&4P,k4PTBYw:

v i$ DECLARE odD SQL odo("YN4PCod#
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v i$GqP4Z,;OBDPyw,{Dd{d?#

v i$GqI&4(K}i}]`M#

ywX*}id?s,zI\k*T|G8(5#

+58(x}i:

IT`V==+58(x}i#TBwbT>gN+58(x}i:

9CSBjMVf548(}i5:

I9CSBjMVf5+58(xX*}i#

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P SET odyhDX(

z&H4PKNq,;sy]_PQ8(5Dd?Pu~4P SQL PL r+Cd?w*

N}+]A}L#

1. (e SET od#

a. 8(}id?{F#

b. 8(35{E“=”#

c. 8( ARRAY X|VM5T(5TXkC=(E(p4)#

2. 4P SET od#

TBGPXgN+*X58(x}i myArray D>}:

SET myArray[1] = 123;
SET myArray[2] = 124;
...
SET myArray[100] = 223;

g{ SET odI&4P,G4m>I&(eK}i*X#*i$Gq4(K}i,I

"TSC}ilw5#

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$GqI&4(K}]`M#

lw}i5:

IT`V==lw}i5#TBwbT>gNS}iPlw5:

9CBjlw}i5:

(}}C}i"8(SBj54lw}i*X5#

TBGjIKNqDHvu~:

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P SET odrNN|,}i}CD SQL odyhDX(
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z&Z SQL PL zkP4PKNqTCJ}iPf"D5#zICJ35(SET)od

PD}i*X5r1SZmo=PCJ#

1. (e SET od#

a. 8(}]`Mk}i*X`,Dd?{F#

b. 8(35{E“=”#

c. 8(}iD{FMBj5(Bj5C=(E(p4)#

2. 4P SET od#

TBGlw}i5D SET odD>}:

SET mylocalVar = myArray[1];

g{ SET odI&4P,G4V?d?&|,}i*X5#

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$d?D}]`MGqk}i*X`,#

v i$C}iGqQ4(I&"R10fZ#

lw}i*X}?:

I(}9C CARDINALITY /}\aIXlwr%}iPD}i*X}?,"RI9

C MAX_CARDINALITY /}lw}iDnsJms!#

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P SET odyhDX(

z&Z SQL PL zkP4PKNqTCJ}iPD*X}?DF}5#zICJ35

(SET)odPD}i*X5r1SCJmo=PD5#

1. (e SET od#

a. yw"8(`M*{}Dd?{F,Cd?CZ#fy}5#

b. 8(35{E“=”#

c. 8( CARDINALITY r MAX_CARDINALTIY /}D{F0}i{F(}i{

FXkC(E(p4)#

2. 4P SET od#

g{ SET odI&4P,G4V?d?&|,}iP*X}?DF}5#

TBG]>b)35D=v SET odD>}:

SET card = CARDINALITY(arrayName);

SET maxcard = MAX_CARDINALITY(arrayName);

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*{}}]`M#

v i$C}iGqQ4(I&"R10fZ#
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lwZ;vMns;v}i*X(FIRST M LAST /}):

I(}9C FIRST M LAST /}\aIXlwr%}iPDZ;vMns;v*X#

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P SET odyhDX(

z&Z SQL PL zkP4PKNqTlYCJ}iPDZ;v*X#

(e SET od:

1. yw"8(`Mk}i*X`,Dd?#

2. 8(35{E“=”#

3. 8( FIRST r LAST /}D{F0}i{F(}i{FXkC(E(p4)#

g{ SET odI&4P,G4V?d?&|,}iPZ;vrns;v(J11)B

j5#

TZ(e*gBy>D;ig0Ek:

firstPhone index 0 1 2 3
phone ’416-223-2233’ ’416-933-9333’ ’416-887-8887’ ’416-722-7227’

g{4PTB SQL od:

SET firstPhoneIx = FIRST(phones);

d? firstPhoneIx D5+* 0#49K;CPD*X5* NULL 12Gby#

TB SET odCJ}iZ;v;CPD*X5:

SET firstPhone = A[FIRST(A)]

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*}7}]`M#

v i$C}iGqQ4(I&"R10fZ#

lwB;vMO;v}i*X:

I(}9C PREV M NEXT /}\aIXlwr%}iPDB;vrO;v*X#

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P SET odyhDX(

z&Z SQL PL zkP4PKNqTlYCJ}iPD1S`Z*X5#

1. (e SET od:

a. yw"8(`Mk}i*X`,Dd?#

b. 8(35{E“=”#

c. 8( NEXT r PREV /}D{F0}i{F(}i{FXkC(E(p4)#

2. 4P SET od#
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TZ(e*gBy>D;ig0Ek:

firstPhone index 0 1 2 3
phone ’416-223-2233’ ’416-933-9333’ ’416-887-8887’ ’416-722-7227’

TB SQL od+d? firstPhone hC*5 0#

SET firstPhone = FIRST(phones);

TB SQL od+d? nextPhone hC*5 1#

SET nextPhone = NEXT(phones, firstPhone);

TB SQL od+d? phoneNumber hC*}iP nextPhone .sB;v;CDg0

Ek5#bGBj5;C 2 &D}i*X5#

SET phoneNumber = phones[NEXT(phones, nextPhone)];

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*}7}]`M#

v i$C}iGqQ4(I&"R10fZ#

^t}i(TRIM_ARRAY /}):

^t}iGk*S}i)2}%;k*D}i*X19C TRIM_ARRAY /}4PDN

q#

v A!:}i}]`M

v A!:T}i}]`MD^F

v 4P SET odyhDX(

z&Z SQL PL zkP4PKNqT8YS}i)2}%}i*X#

1. (e SET od:

a. yw"8(`Mk*^DD}i`,D}id?,rX49C,;}id?#

b. 8(35{E“=”#

c. 8( TRIM_ARRAY /}D{F0}i{FM*^tD*X}?(}i{FM*

X}?XkC(E(p4)#

2. 4P SET od#

g{ SET odI&4P,G4}i phones &|,Q|B5#

TZ(e*gBy>D;ig0Ek:

phones index 0 1 2 3
phone ’416-223-2233’ ’416-933-9333’ ’416-887-8887’ ’416-722-7227’

4PTBods:

SET phones = TRIM_ARRAY ( phones, 2 );

}i phones +(e*gBy>:

phones index 0 1
phone ’416-223-2233’ ’416-933-9333’

g{ SET od4\I&4P,k4PTBYw:
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v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*}7}]`M#

v i$C}iGqQ4(I&"R10fZ#

>}}i*X(ARRAY_DELETE):

I9C ARRAY_DELETE /}4S}iP@C>}*X#

v A!:}i}]`M

v A!:T}i}]`MD^F

v 4P SET odyhDX(

z&Z SQL PL zkP4PKNqTZ}iP>}*X#

1. (e SET od:

a. yw"8(`Mk}i*X`,Dd?#

b. 8(35{E“=”#

c. 8( ARRAY_DELETE /}D{F0}i{FMCZ(e*X>}6'DSB

j(}i{FMSBjXkC(E(p4)#

2. 4P SET od#

g{ SET odI&4P,G4}i phones &|,Q|B5#

TZ(e*gBy>D;ig0Ek:

phones index 0 1 2 3
phone ’416-223-2233’ ’416-933-9333’ ’416-887-8887’ ’416-722-7227’

4PTB SQL ods:

SET phones = ARRAY_DELETE ( phones, 1, 2 );

}i phones +(e*gBy>:

phones index 0 3
phone ’416-223-2233’ ’416-722-7227’

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*}7}]`M#

v i$C}iGqQ4(I&"R10fZ#

7(}i*XGqfZ:

7(}i*XGqfZ"R_P5GI9C ARRAY_EXISTS /}jIDNq#

v A!:Z 223D:#f}i}]`M;

v A!:Z 223D:T}i}]`MD^F;

v 4P IF odr}CK ARRAY_EXISTS /}DNN SQL odyhDX(#

z&Z SQL PL zkP4PKNqT7(}iPGqfZ}i*X#

1. (e IF od:

a. (e|( ARRAY_EXISTS /}Du~#
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b. 8( THEN Sd"|(#{Z{Ou~14PDNN_-,"mSkDNN

ELSE Sd5#

c. 9C END IF SdXU IF od#

2. 4P IF od#

TZ(e*gBy>D;ig0Ek:

phones index 0 1 2 3
phone ’416-223-2233’ ’416-933-9333’ ’416-887-8887’ ’416-722-7227’

4PTBods,d? x +hC* 1#

IF (ARRAY_EXISTS(phones, 2)) THEN
SET x = 1;

END IF;

g{ SET od4\I&4P,k4PTBYw:

v i$ SET odD SQL odo("YN4PCod#

v i$V?d?Gq*}7}]`M#

v i$C}iGqQ4(I&"R10fZ#

SQL }LPD}i'V:

SQL }L'V}i`MDN}Md?#Z&CLrkf"}L.dr=vf"}L.d

+]2,}]/O1,9C}ia\=c#

Z SQL f"}LP,I+}iw*+3`LoTPD}iYw#xR,}i+ZX5

#MP4TB==/I:m>*}iD}]IaI*;*m,"RmPPD}]I[

/I}i#BfD>}5wkT}iD;)Yw#=v>}<G|nP&mw

(CLP)E>,|G9CYVHV{(%)w*odU9{#

>} 1

K>}T>TB=v}L: sub M main#}L main 9C}i9l/}4(|, 6 v

{}D}i#;s+C}i+]A}L sum,C}LaFcdk}iPyP*X.M,

"+a{5Xx main#}L sum 5w}iSBj0 CARDINALITY /}DC(,C

/}5X}iPD*X}?#

create type intArray as integer array[100] %

create procedure sum(in numList intArray, out total integer)
begin
declare i, n integer;

set n = CARDINALITY(numList);

set i = 1;
set total = 0;

while (i <= n) do
set total = total + numList[i];
set i = i + 1;
end while;

end %

create procedure main(out total integer)
begin
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declare numList intArray;

set numList = ARRAY[1,2,3,4,5,6];

call sum(numList, total);

end %

>} 2

ZK>}P,RG9C=V}i}]`M(intArray M stringArray)T0xP=vP(id

M name)D persons m#}L processPersons rmmS}vnbK1,"5XK1U

{P|,V8“o”D}i(4j6Er)#*mSD}vK1Dj6M{Fm>*=v

}i(ids M names)#b)}iCw UNNEST /}DTd?,K/}+}id*|

,=vPDm,d*X+ek= persons mP#ns,}LPDns;v SET od9

C ARRAY_AGG [//}4FcdvN}D5#

create type intArray as integer array[100] %
create type stringArray as varchar(10) array[100] %

create table persons (id integer, name varchar(10)) %
insert into persons values(2, ’Tom’) %
insert into persons values(4, ’Jill’) %
insert into persons values(1, ’Joe’) %
insert into persons values(3, ’Mary’) %

create procedure processPersons(out witho stringArray)
begin
declare ids intArray;
declare names stringArray;

set ids = ARRAY[5,6,7];
set names = ARRAY[’Bob’, ’Ann’, ’Sue’];

insert into persons(id, name)
(select T.i, T.n from UNNEST(ids, names) as T(i, n));

set witho = (select array_agg(name order by id)
from persons
where name like ’%o%’);
end %

X*}i}]`M

X*}i}]`MGCZm>;P$(ey}D#f}iD}]`M#X*}i|,

,;}]`MDcvrcvTO*XDPr/O,dP?v*X4Bj5Er"R(

}Bj5}C#

X*}iDBj5G(;D,"r,;}]`M"R;X,x#

TBwba)PXX*}i}]`MD|`E":

X*}iD&\:

X*}i}]`MCZm>X*}i#|Pm`&\,rKG#5C#

X*}i}]`M'VTBX*}itT:

v 4TX*}i8($(ey}#bJmzLxr}imS*Xx;<Gnss!,

bZz;*@+49I/OD*X}?1\PC#
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v }iBj5ITGG{}}]`M#VARCHAR M INTEGER <G\'VDX*}

iBj5#

v Bj5;X,x#k+3}i(4;C7(Bj)`H,X*}i4m;}]`M

D57(Bj,"RTZnMkn_Bj5.dDyPI\Bj5,;;(PT&

DBj*X#g{*4(CZf"U{Mg0EkD/O,G4b;c\PC#I

4Nb3r+}]TmSA/O"9C}]TP(e*BjD}]nxPEr#

v X*}iPD*X4Bj5D}rEr#*XDek3r^Xt*#

v I9C1S}Cr;iICj?/}4CJMhCX*}i}]#

v X*}iZ SQL PL OBDP\'V#

v X*}iIC4\mM+],;V`D5/(T/ON=),x;X:

– +}]uYAj?5"(};N;v*X==xP&m,bI\<Bxgw?J

b#

– 9Cw*N}+]DNj#

– +}]uY*j?5"9C VALUES Sd+|GXB9l*;v/O#

TX*}i}]`MD^F:

9C}i}]`M.0roOr*yw}i}]`Mx<BDJb1,&"b}i}

]`MD^F#

}i}]`MfZTB^F:

v ;\Z SQL PL OBDPyw"4(r}CX*}i#TBGIZdP9CK}]`

MD SQL PL OBDPm:

– Z#iP(eD SQL /}DN}#

– 4Z#iP(e+_P4O SQL(`kM)odw*/}eD SQL /}DN}#

– Z#iP(eD SQL /}D5X`M#

– 4Z#iP(e+_P4O SQL(`kM)odw*/}eD SQL /}D5X`

M#

– SQL }LDN}#

– Z#iP(eD SQL /}PywDV?d?#

– 4Z#iP(e+_P4O SQL(`kM)odw*/}eD SQL /}PywD

V?d?#

– SQL }LPywDV?d?#

– 4O SQL(`kM)odw*%"weD%"wPywDV?d?#

– 4O SQL(`kM)odD SQL odPDmo=#

– SQL PL OBDD SQL odPDmo=#

– +Vd?#

ZOvN; SQL PL OBD.b9C^'#

v X*}i;\GmP`M#

v ;Jm NULL w*Bj5#

v X*}iDnss!\53J4^F#

v X*}i;\I* TRIM_ARRAY /}Ddk#X*}i5;\f"ZmPP#
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v 'V MAX_CARDINALITY /}kX*}idO9C,+C/}<U5XU5,-

rGX*}i;P8(Dnss!#

4(X*}i}]`M:

4(X*}i}]`MDd?.0,&4(X*}i}]`M#X*}i}]`M(

}4P CREATE TYPE (array) od4(#

7#z_P4P CREATE TYPE odyhDX(#

X*}i}]`M;\ZX(OBDP9C#

1. (e CREATE TYPE od:

a. 8(X*}i}]`MD{F# C{F&8(ez8(}iPf"D}]`M#

}g,Products \JOw*|,z7`XE"D}iD{F,dP}iBjGz

7j6#V}g,y_coordinate \JOw*}iBjG<N/}P x xj5D}

iD{F#

a. 8( AS X|V,sz}i*XD}]`MDX|V{F(g INTEGER)#

b. 8( ARRAY X|V# Z ARRAY SdD=(EP8(}iBjD}]`M#

"b:TZX*}i,*X}?r}iBj5D6';Pw7^F#

2. S\'VSZ4P CREATE TYPE od#

>} 1:
TBG CREATE TYPE odD>},Cod4(xP 20 v*XD}i assocArray,

}iBjD`M* VARCHAR#

CREATE TYPE assocArray AS INTEGER ARRAY[VARCHAR(20)];

>} 2:
TBGy>X*}i(eD>},C(e9C!]{F4w*Bj,dPD*XG!

aGP:

CREATE TYPE capitalsArray AS VARCHAR(12) ARRAY[VARCHAR(16)];

g{CodI&4P,G4aZ}]bP4(}i}]`M"RI}CC}i}]`

M#

4(}i}]`Ms,zI\k*4(X*}]`Md?#

ywX*}id?:

4(X*}i}]`Ms,*K\;Y1f"r+]X*}i}]`M5,&Cyw

X*}id?#V?d?(}9C DECLARE odyw#+Vd?(}9C CRE-

ATE VARIABLE od4(#

v A!:X*}i}]`M

v A!:TX*}i}]`MD^F

v A!:4(X*}i}]`M

v TZ+Vd?,h*X(E\4P CREATE VARIABLE od#TZV?d?,;h

*NNX(MI4P DECLARE od

IZ\'VOBDPyw"9CX*}id?Tf"P}]/#

1. TV?d?(e DECLARE odrT+Vd?(e CREATE TYPE od:
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a. 8(X*}i}]`MD{F#

b. 8(4(X*}i}]`M19CDX*}i}]`MD{F#

2. S\'VSZ4P CREATE TYPE od#

>} 1:
<G(e*gBy>DX*}i}]`M:

CREATE TYPE Representative_Location AS VARCHAR(20) ARRAY[VARCHAR(30)];

*ywK}]`MDd?,&4gBy>9C DECLARE od:

DECLARE RepsByCity Representative_Location;

K}in`I|,X*}i*X5Dns}?,b)5f"* VARCHAR(20) }]`M

5,|G4(;d?V{}]`M57(Bj#d?{F8>;iz[zm{F4{

GyzmDGP{F7(Bj#ZK}iP,;vz[zm;\zm;vGP(GP

*}iBj5)#

>} 2:
<GX*}i}]`M,K}]`M(e*f"**X5,4W<{F(Bj*!]

{F):

CREATE TYPE capitalsArray AS VARCHAR(12) ARRAY[VARCHAR(16)];

*4(K}]`MDd?,&4gBy>9C CREATE VARIABLE od:

CREATE VARIABLE capitals capitalsArray;

K}in`I|,X*}i*X5Dns}?,b)5f"* VARCHAR(20) }]`M

5,|G4(;d?V{}]`M57(Bj#d?{F8>;iz[zm{F4{

GyzmDGP{F7(Bj#ZK}iP,;vz[zm;\zm;vGP(GP

*}iBj5)#

g{ DECLARE odr CREATE VARIABLE odI&4P,G4m>QI&(e"

RI}C}i}]`M#*i$GqQ4(X*}id?,I+58(xC}i""

T}C}iPD5#

g{ DECLARE odr CREATE VARIABLE od4\I&4P,ki$ DECLARE

odD SQL oTo("YN4PCod#kND DECLARE od#

9CSBjMVf548(}i5:

4(rywX*}id?s,ITd8(5#8(X*}i5D;V=(G1S8

(#

v A!:X*}i}]`M

v A!:TX*}i}]`MD^F

v 7#X*}id?Z109C6'Z#

I9C35od4TX*}id?*X8(5,35odP|{K}i,8(KBj

5"R8(KT&*X5#

1. TX*}id?(e35od#

v 8(d?{F"Bj5M*X5#

v 8(m;X*}id?#
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2. S\'VSZ4P35od#

>} 1:
TBGd?ywT0;5PCZZ}iP(e5D35odD>}:

DECLARE capitals capitalsArray;

SET capitals[’British Columbia’] = ’Victoria’;
SET capitals[’Alberta’] = ’Edmonton’;
SET capitals[’Manitoba’] = ’Winnipeg’;
SET capitals[’Ontario’] = ’Toronto’;
SET capitals[’Nova Scotia’] = ’Halifax’;

Z capitals }iP,}iBj5G!]{F,X*}i*X5GT&!aGPD{F#

X*}i4Bj5D}rEr#TX*}i*X8(519CD3r^Xt*#

>} 2:
9ITX*}id?8(,;X*}i}]`MDX*}id?5#I9C35od

4jIKYw#}g,<G capitalsA M capitalsB b=vX*}id?(e*gBy

>:

DECLARE capitalsA capitalsArray;
DECLARE capitalsB capitalsArray;

SET capitalsA[’British Columbia’] = ’Victoria’;
SET capitalsA[’Alberta’] = ’Edmonton’;
SET capitalsA[’Manitoba’] = ’Winnipeg’;
SET capitalsA[’Ontario’] = ’Toronto’;
SET capitalsA[’Nova Scotia’] = ’Halifax’;

I(}4PTB35odTd? capitalsB 8(d? capitalsA D5:

SET capitalsB = capitalsA;

4Ps capitalsB D5k capitalsA D5`,#

g{35odI&4P,G4aI&8(C5"RI}CBDd?5#

g{Cod4P'\,ki$"|} SQL odDo(,,1i$Gq(eK8(d?,

;sYN4PCod#

Nj`M

Nj`MITGZC}]`M CURSOR ryZZC CURSOR }]`MDC'(e`

M#9I9CX(P`M4(eC'(eNj`M,T^FX*NjDa{PDt

T#

Nj`MkP}]a9(IP8()`X*1,CNj`MF*?`MNj#;\+

kC(e`%dDa{/8(x?`MNj}]`MDd?"f"ZCd?P#Nj

}]`M(e;PX*a{/(e1,CNj}]`MF*u`M#I+NNa{/

f"Zu`M/Nj}]`MDd?P#

CNj}]`Mv'Vk SQL PL dO9C#|w*CZ4(I)Njd?yw9CD

Nj`M(e#

K}]`MICZ:

v (eNjd?yw#
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v r/ SQL }LoT&CLrPD_-`k#}g,}]b&CLr&mF*a{/

DG</,Z3)ivB,I\h*Z;,OBDP}CM&m`,a{/#ZS

Z.d+]Q(ea{/I\h*4S_-#Nj}]`MJm4(Njd?,b

)d?ICZf"a{/"&ma{/T0+a{/w*N}+]#

v 9F2A_P`F}]`MD DB2 SQL PL zk|S]W#

Xk9C CREATE TYPE od4(Nj}]`M#KYwjIs,IywM}CK}

]`MDd?#ITNjd?8(P}]a9(e"Ir*Njd?"XUNjd

?"TNjd?8(4Tm;Njd?D;iP"r+Njd?w*N}T SQL }L

+]#

Nj}]`MEv

KNj}]`MEvi\Nj}]`MDV`"I9CD6',"a)kNj}]`

M9CPXD^FMX(D`XE"#

Nj}]`MD`M:

P=Vw*`MDNj}]`M:u`M/Nj}]`MM?`MNj}]`M#?

`Mru`MDtTGZ4(}]`M1(eD#KtT#tZQ4(D?V`MD

d?P#

Bfa)K?`MNj}]`MMu`M/Nj}]`MDXw:

?`MNj}]`M

?`MNj}]`MG9CP}]a98(Da{/(e4(D}]`M#b

)}]`MF*?`M,-rG+a{/58(xb)}]`M1,Ilia

{/D}]`M#I(}a)P`M(e4(eNj}]`Ma{/(e#;

Pk(e`%dDa{/E\8(x?`MNj}]`M"f"ZdP#?`

MliGZ8(14PD,g{fZNN}]`M;%d,G4a"zms#

?`MNj}]`MDa{/(eI(}P}]`M(er SQL od(ea

)#

TBGNj}]`M(eD>},C>}(e*5XPq=k rowType }]`

M`,Da{/:

CREATE TYPE cursorType AS rowType CURSOR@

;P|,D}]PD}]`M(ek rowType P(e`,Da{/II&8(

xyw* cursorType Nj}]`MDd?#

TBGNj}]`M(eD>},C>}(e*5XPq=k(em T1 Dq

=`,Da{/:

CREATE TABLE T1 (C1 INT)

CREATE TYPE cursorType AS ANCHOR ROW OF t1 CURSOR;

;P|,D}]PD}]`M(ekm t1 DP(e`,Da{/II&8(x

yw* cursorType Nj}]`MDd?#

k?`MNj`X*DP(eIw**(;}]`MD(e}C#TB>}5

wb;c:
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CREATE TYPE r1 AS ROW (C1 INT);
CREATE TYPE c1 AS RTEST CURSOR;

DECLARE c1 CTEST;
DECLARE r1 ANCHOR ROW OF CV1;

(eKP}]`M r1,"R(eKk r1 DP(e`X*DNj`M c1#sx

SQL odI\vVZ SQL }LPDd?ywD>}#Z~vd?ywCZd

? r1,|;(e**(;}]`M:|;(;ACZ(eNj cv1 DP`M#

u`M/Nj}]`M

u`M/Nj}]`MkNNP}]`M(e^X#+58(xu`MNjd

?144PNN`Mli#

P;v53(eDu`M/Nj}]`M CURSOR,ICZywu`MNjd

?rN}#TBGyZ53(eDu`M/Nj}]`M CURSOR Du`MN

jd?ywD>}:

DECLARE cv1 CURSOR;

u`MNjd?ZzXkf"P(e4*Da{/1\PC#

*+u`MNjd?w*dvN}5X,Xkr*CNj#

ZKf>PyZu`M/Nj}]`MDd?;\w**(;}]`M}C#

zIT(eC'(eu`M/Nj}]`M#

Njd?DyPd{Xw<G?V`MDNjd?D+2Xw#

TNj}]`MD^F:

TNj}]`MMNjd?D^F^FKNjd?&\0I(eM}CNjd?D;

C#

5VNj}]`MMd?.0,&"b|GD^F#7(Njd?Gq{OzD*s

1,b)^FI\a\X*,"RZoOkNj}]`MMd?9CPXDmsZd

xPli1\PC#

ZKf>P,Nj}]`MfZTB^F:

v ;\Z SQL }LP+Nj}]`M4(*V?`M#

ZKf>P,Njd?fZTB^F:

v ;'VZ&CLrP9CNjd?#;\Z SQL PL OBDP}CMywNjd?#

v Njd?G;ANj#

v (}9CNjd?CJDP;I|B#

v Njd?;GIv/Nj#

v ?`MNjd?P;\w**(;}]`M}C#

v ;'V+VNjd?#

v ;\ZNjd?(eP}C XML P#

v ;\9C XQuery oTod4(e?`MNja{/#

kNj}]`M9C`XDX(:
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kNj}]`MMd?`XDX(X(DfZG*K^FMXFD)C'I4(Nj

}]`MMd?#

*4(Nj}]`M,h*TBX(:

v 4P CREATE TYPE odT4(Nj}]`MDX(#

*y]VPNj}]`MywNjNj,;h*NNX(#

*u</Njd?"r*Njd?}CDNjrSr*DNjd?}CCf5,zh

*4P DECLARE CURSOR odyhDX(#

Njd?

Njd?GyZ$(eNj}]`MDNj#ITNjd?!{u</"u</"8

(5"+dhC*m;v5rw*N}T SQL }L+]#Njd?LP|GyyZD

Nj}]`MDtT#Njd?ITG?`Mru`M#Njd?#fTNj}]`

My(eNjDOBDD}C#

I9C DECLARE odZ SQL }LPywNjd?#

Nj=J

Nj=JG;) SQL X|V,ICZ7(10wCrZ(eDNjD4,#|Ga)

K;V=(TaIKbNjGqr*rGqfZkNj`X*DP#

IZ SQL M SQL PL odPNj4,ICw=Ju~DNN;C}CNj=J#I9

CDNj=J|(:

IS OPEN
K=JICZ7(NjGq&Zr*4,#Njbv*/}M}LDN}Di

vB,K=JG#PC#"Tr*Nj.0,I9CK=J47(NjGqQ

r*#

IS NOT OPEN
K=JICZ7(NjGqQXU#d5G IS OPEN D_-4eJ#Z"T5

JXUNj.07(NjGqXU1,K=JaG#PC#

IS FOUND
K=JICZ7(4P FETCH odsNjGq|,P#g{ns;v FETCH

odI&4P,G4 IS FOUND =J5* true#g{ns;v FETCH od

4Ps<BR;=P,G4a{* false#ZBPivB,a{4*:

v Njd?{FD5*U

v Njd?{FDWcNj4r*

v Z4PZ;v FETCH Yw.0,kTWcNjT=JxPKs5

v ns;v FETCH Yw5XKms

IS FOUND =JZ-7"Z?N|z14PCfD SQL PL _-D;?VPa

\PC#C=JICZ7(Gq9P*CfDP#|ITP'fzu~&mL

rD9C,Cu~&mLrCZli;Pd{*CfDP1"zDmsiv#

9C IS FOUND Dfz=(G9C IS NOT FOUND(bG IS FOUND D`

45)#
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>}

TBE>(e SQL }L,C}L}Cb)=JT0I&`kMwC}LyhDX8T

s:

CREATE TABLE T1 (c1 INT, c2 INT, c3 INT)@

insert into t1 values (1,1,1),(2,2,2),(3,3,3) @

CREATE TYPE myRowType AS ROW(c1 INT, c2 INT, c3 INT)@

CREATE TYPE myCursorType AS myRowType CURSOR@

CREATE PROCEDURE p(OUT count INT)
LANGUAGE SQL
BEGIN

DECLARE C1 cursor;
DECLARE lvarInt INT;

SET count = -1;
SET c1 = CURSOR FOR SELECT c1 FROM t1;

IF (c1 IS NOT OPEN) THEN
OPEN c1;

ELSE
set count = -2;

END IF;

set count = 0;
IF (c1 IS OPEN) THEN

FETCH c1 into lvarInt;

WHILE (c1 IS FOUND) DO
SET count = count + 1;
FETCH c1 INTO lvarInt;

END WHILE;
ELSE

SET count = 0;
END IF;

END@

CALL p()@

4(Njd?

*4(Njd?,XkH4(Nj`M,;sy]C`M4(Njd?#TBwbT

>gNjIb)Nq:

9C CREATE TYPE od4(Nj}]`M:

4(Nj}]`MG4(Njd?DHvu~#Nj}]`M(}9C CREATE TYPE

(cursor) od4(#

*4PKNq,zh*:

v 4P CREATE TYPE (cursor) odDX(#

v g{4(?`MNj}]`M,G4Xk$`kPf6rTm"S<rNjPDV

PPw*y!#

Z 1 B SQL PL 'V 39



CREATE TYPE (cursor) od(eNj}]`M,IZ SQL PL PCZywCNj}

]`MDN}MV?d?#g{Z CREATE TYPE (cursor) odP8(P`M{FS

d,G4a4(?`MNj}]`M#!TP`M{FSd1a4(u(eNj}]

`M#

w*4(u(eNj}]`MDfzn,IZywNjd?19C53(eDu(e

Nj}]`M CURSOR#

CREATE TYPE weakCursorType AS CURSOR@

g{*4(?`MNj}]`M,G4P}]`M(eXkfZ,|+(eIkNj

`X*Da{/#IST=(eDP}]`M"mrS<r_?`MNj4IzP}

]`M(e#TBGP`M(eD>}:

CREATE TYPE empRow AS ROW (name varchar(128), ID varchar(8))@

TBGISPIzP`M(eDm(eD>}:

CREATE TABLE empTable AS ROW (name varchar(128), ID varchar(8))@

*Z}]bP(e?`MNj}]`M,XkSNN'V4P SQL odD DB2 SZ

I&4P CREATE TYPE (CURSOR) od#

1. 4( CREATE TYPE (CURSOR) od:

a. 8(`MD{F#

b. (}4PBPdP;vYw48(P(e:}CP}]`MD{F"8(C`

M&(;AmrS<,r(;AkVP?Nj`M`X*Da{/(e#

2. S\'VD DB2 SZ4P CREATE TYPE od#

g{ CREATE TYPE odI&4P,G4aZ}]bP4(Nj}]`M#

TBGPXgN4(IkTBa{/`X*Du`M/Nj}]`MD>},Ca{

/Dq=k empRow P}]`M`,:

CREATE TYPE cursorType AS empRow CURSOR@

TBGPXgN4(IkTBa{/`X*DNj}]`MD>},Ca{/Dq=

km empTable `,:

CREATE TYPE cursorType AS ANCHOR ROW OF empTable@

4(Nj}]`M.s,Iy]K}]`MywNjd?#

ywNj`MDV?d?:

4(Nj}]`Ms,IywNj`MDV?d?#

}]bPXkfZNj}]`M(e#Nj}]`M(}I&4P CREATE TYPE

(CURSOR) od4(#TBG?`MNj`M(eD>}:

CREATE TYPE cursorType AS empRow CURSOR;

ZKf>P,;\+Njd?yw* SQL }LPDV?d?#Iyw?`MMu`M

Njd?#

1. 4( DECLARE od:

a. 8(d?D{F#
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b. 8(+(eCd?DNj}]`M#g{Njd?+*u`M,G4Xk8(

C'(eDu`M/Nj}]`Mr53(eDu`M/Nj}]`M CUR-

SOR#g{Njd?+Tu`M/Nj}]`M*y!,G4I"4u</C

d?#

TBGPXgN4( DECLARE odD>},Cod+(e4u</"R`M*

cursorType DNjd?:

DECLARE Cv1 cursorType@

TBGPXgN4( DECLARE odD>},Cod+(eNjd? Cv2,Cd?

D`M+(;AVPNjd? Cv1 D`M:

DECLARE Cv2 ANCHOR DATA TYPE TO Cv1@

TBGPXgN4( DECLARE odD>},Cod+(eu`MNjd?:

DECLARE Cv1 CURSOR@

2. Z\'VOBDP4P DECLARE od#

g{ DECLARE odI&4P,G4a4(Njd?#

4(KNjd?s,ITNjd?8(5"TdxP}Crw*N}+]#

+58(xNjd?

IZ;,1dT`V==(}9C SET od+a{/8(xNjd?#

+i/a{/8(xNjd?

I9C SET odM CURSOR FOR X|V+ SELECT i/Da{/8(xNjd?#

TBGPXgN+kkTm T Di/`X*Da{/8(xNjd? c1 D>},CN

jd?DP(ekCmj+`,:

g{ T (e*gBy>:

CREATE TABLE T (C1 INT, C2 INT, C3 INT);

g{ C1 G(e*gBy>D?`MNjd?:

CREATE TYPE simpleRow AS ROW (c1 INT, c2 INT, c3 INT);
CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow;
DECLARE c1 simpleCur;

G4I4gBy>jI35:

SET c1 = CURSOR FOR SELECT * FROM T;

?`Mli+I&,-rG c1 D(ekm T `f]#g{ c1 Gu`MNj,G4K

352+I&,-rG;a4PNN}]`Mli#

+Vf58(xNjd?

I9C SET odM CURSOR FOR X|V+ SELECT i/Da{/8(xNjd?#

TBGPXgN+kkTm T Di/`X*Da{/8(xNjd? c1 D>},CN

jd?DP(ekCmj+`,#

9 T I*(e*gBy>Dm:

CREATE TABLE T (C1 INT, C2 INT, C3 INT);
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9 simpleRow I*P`M,"9 simpleCur I*Nj`M,|GVp4gBy>4(:

CREATE TYPE simpleRow AS ROW (c1 INT, c2 INT, c3 INT);
CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow;

9 c1 I*4gBy>Z}LPywD?`MNjd?:

DECLARE c1 simpleCur;

I4gBy>+Vf58(xNj c1:

SET c1 = CURSOR FOR VALUES (1, 2, 3);

?`Mli+I&,-rGVf5kNj(e`f]#TBG+'\DVf535D

>},'\-rGVf5}]`MkNj`M(e;f]:

SET c1 = CURSOR FOR VALUES (’a’, ’b’, ’c’);

+Njd?58(xNjd?5

v1Njd?_Pj+`,Da{/(e1,E\+;vNjd?58(xm;vN

jd?5#}g:

g{ c1 M c2 G(e*gBy>D?`MNjd?:

CREATE TYPE simpleRow AS ROW (c1 INT, c2 INT, c3 INT);

CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow

DECLARE c1 simpleCur;

DECLARE c2 simpleCur;

g{ c2 Q(e*gBy>D5:

SET c2 = CURSOR FOR VALUES (1, 2, 3);

I4gBy>+ c2 Da{/8(xNjd? c1:

SET c1 = c2;

;)TNjd?8(K5,G4I8(M}CNjd?MNjd?VN5#

}CNjd?

ZklwMCJa{/rwC}L"+Njd?w*N}+]PXDNjYwP,I

(}`V==}CNjd?#

TBodICZZ SQL PL OBDP}CNjd?:

v CALL

v SET

v OPEN

v FETCH

v CLOSE

CJkNjd?`X*Da{/1,OPEN"FETCH M CLOSE oda-#;p9C#

OPEN odCZu</kNjd?`X*Da{/#I&4PKod1,Njd?ka

{/`X*,"RICJa{/PDP#FETCH odCZ(ElwNjd?10CJD

PPDP5#CLOSE odCZaxNjd?D&m#
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TBGQ4(P}]`M(eT0|,Njd?(eD SQL }L(eD>}#SQL }

LP]>K OPEN"FETCH M CLOSE odgNkNjd?dO9C:

CREATE TYPE simpleRow AS ROW (c1 INT, c2 INT, c3 INT);

CREATE PROCEDURE P(OUT p1 INT, OUT p2 INT, PUT p3 INT, OUT pRow simpleRow)
LANGUAGE SQL
BEGIN

CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow
DECLARE c1 simpleCur;
DECLARE localVar1 INTEGER;
DECLARE localVar2 INTEGER;
DECLARE localVar3 INTEGER;
DECLARE localRow simpleRow;

SET c1 = CURSOR FOR SELECT * FROM T;

OPEN C1;

FETCH c1 INTO localVar1, localVar2, localVar3;

FETCH c1 into localRow;

SET p1 = localVar1;

SET p2 = localVar2;

SET p3 = localVar3;

SET pRow = localRow;

CLOSE c1;

END;

Njd?9Iw* CALL odPDN}}C#kd{N};y,Njd?N};h(}

{F}C#TBG SQL }LPD CALL odD>},Cod}Cw*dvN}DNj

d? curVar:

CALL P2(curVar);

7(NjDQCfPD}?

7(kNj`X*DP}I(}9C cursor_rowCount j?/}_'jI,|+Njd

?CwN},"5XT&r*CNjsCfDP}D{}5w*dv#

XkHzcBPHvu~,E\9C cursor_rowCount /}:

v Xk4(Nj}]`M#

v XkywNj}]`MDNjd?#

v XkQ4P}CCNjD OPEN od#

IZ SQL PL OBDP9C cursor_rowCount /},?1Z}L_-Ph*CJAq

*9TNjCfDP}F}r\CfP}F}1,&4PKNq#9C cursor_rowCount

/}Ir/CJQCfPF}D}L,K}L>4I\h*Z-7}L_-P9CQ

ywd?MX44Pod4,$KF}#

^F

cursor_rowCount /};\Z SQL PL OBDP9C#
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1. 9CT cursor_rowCount j?/}D}C44( SQL od# TBG SET odD

>},K>}+ cursor_rowCount j?/}Ddv8(xV?d? rows_fetched:

SET rows_fetched = CURSOR_ROWCOUNT(curEmp)

2. Z\'V SQL PL OBDPSk|, cursor_rowCount /}}CD SQL od#}

g,bI\Z CREATE PROCEDURE odr CREATE FUNCTION odP"`k

Cod#

3.

Cod&I&`k#

TBG|(T cursor_rowCount /}D}CD SQL }LD>}:

CREATE PROCEDURE p()
LANGUAGE SQL
BEGIN

SET rows_fetched = CURSOR_ROWCOUNT(curEmp)

END@

4P SQL }LrwC SQL /}#

>}:Njd?C(

hFM5VNjd?1,N<Njd?C(D>}a\PC#

SQL }LPDNjd?C(:

I(}N<]>Njd?C(D>}4KbgN9CNjd?T0IZN&9C#

>>}T>BPZ]:

v CREATE TYPE od,CZ4( ROW }]`M

v CREATE TYPE od,CZy]P}]`Mf644(?`MNj

v CREATE PROCEDURE od,CZ4(_PdvNjN}D}L

v CREATE PROCEDURE od,CZ4(wCm;}L"+Njw*dkN}+]D

}L

KPK>}DHvu~G SAMPLE }]bXkfZ#*4(y>}]b,kS DB2 |

n0Z"vTB|n:

db2sampl;

TBG>} CLP E>,CE>]> SQL }LPNjd?C(DKD&\#CE>|

,P}]`M(e"Nj`M(e0=v SQL }L(e#}L P_CALLER |,Nj

d?(e0T}L P DwC#}L P (eNj,r*CNj"+dw*dvN}5+

]#}L P_CALLER SUNjN},+Nj5Cf=V?d?P,;sy]V?d?

5hCTB=vdvN}5:edlvel M lastname#

--#SET TERMINATOR @
update command options using c off @
connect to sample @

CREATE TYPE myRowType AS ROW (edlevel SMALLINT, name VARCHAR(128))@

CREATE TYPE myCursorType AS myRowType CURSOR@

CREATE PROCEDURE P(IN pempNo VARCHAR(8), OUT pcv1 CURSOR)
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LANGUAGE SQL
BEGIN

SET pcv1 = CURSOR FOR SELECT edlevel, lastname FROM employee WHERE empNo = pempNo;
OPEN pcv1;

END@

CREATE PROCEDURE P_CALLER( IN pempNo VARCHAR(8) ,
OUT edlevel SMALLINT,
OUT lastname VARCHAR(128))

LANGUAGE SQL
BEGIN

DECLARE rv1 myRowType;
DECLARE c1 CURSOR;

CALL P (pempNo,c1);
FETCH c1 INTO rv1;
CLOSE c1;

SET edlevel = rv1.edlevel;
SET lastname = rv1.name;

END @

CALL P_CALLER(’000180’,?,?) @

KPTOE>s,azITBdv:

update command options using c off
DB20000I The UPDATE COMMAND OPTIONS command completed successfully.

connect to sample

Database Connection Information

Database server = DB2/LINUXX8664 9.7.0
SQL authorization ID = REGRESS5
Local database alias = SAMPLE

CREATE TYPE myRowType AS ROW (edlevel SMALLINT, name VARCHAR(128))
DB20000I The SQL command completed successfully.

CREATE TYPE myCursorType AS myRowType CURSOR@
DB20000I The SQL command completed successfully.

CREATE PROCEDURE P(IN pempNo VARCHAR(8),OUT pcv1 CURSOR)
LANGUAGE SQL
BEGIN

SET pcv1 = CURSOR FOR SELECT edlevel, lastname FROM employee WHERE empNo = pempNo;
OPEN pcv1;

END
DB20000I The SQL command completed successfully.

CREATE PROCEDURE P_CALLER( IN pempNo VARCHAR(8) ,
OUT edlevel SMALLINT,
OUT lastname VARCHAR(128))

LANGUAGE SQL
BEGIN

DECLARE rv1 myRowType;
DECLARE c1 CURSOR;

CALL P (pempNo,c1);
FETCH c1 INTO rv1;
CLOSE c1;
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SET EDLEVEL = rv1.edlevel;
SET LASTNAME = rv1.name;

END
DB20000I The SQL command completed successfully.

CALL P_CALLER(’000180’,?,?)

Value of output parameters
--------------------------
Parameter Name : EDLEVEL
Parameter Value : 17

Parameter Name : LASTNAME
Parameter Value : SCOUTTEN

Return Status = 0

<{}]`M

BOOLEAN `MG;VZC}]`M,;\CZ4O SQL(`kM)odPDV?d

?"+Vd?"N}r5X`M#<{5m> TRUE r FALSE Df55#<{mo

=r=JIzz4*5,4*5m>*U5#

T<{}]`MD^F

9C<{}]`M.0roOr*9C<{}]`Mx<BDJb1,&"b<{}

]`MD^F#

<{}]`MfZTB^F:

v <{}]`M;\w*TBTs}C:

– SQL /}PywDV?d?

– SQL }LPywDV?d?

– 4O SQL(`kM)odw*%"weD%"wPywDV?d?

– 4O SQL(`kM)odw*/}eD SQL /}DN}

– 4O SQL(`kM)odw*}LeD SQL }LDN}

– 5X`M

– #iPD+Vd?

v ;\9C<{}]`M4(emrS<PDP}]`M#

v 53(eD5 TRUE M FALSE ;\w*5}C"ek=mP#

v ;\Zb?}LrM'z&CLrP}C<{}]`M#

v <{}]`M;\?F*;*d{}]`M#

v <{}]`M;\w* SQL }LD5Xk5#

v ;\r<{}]`MDd?8(BPdP;v5:TRUE"FALSE r NULL#;'V

}Vrd{}]`M35#

v ;'V+5!qrCf=<{}]`Md?P#

v ;\Za{/P5X<{}]`M#

v <{d?;\Cw=J#}g,;'VTB SQL Sd:

IF (gb) THEN ...

v'VZ UDF D SET odM RETURN odP9C=J#
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g{b)^F<Bz^(9CK}]`M,k<GD*9C{}}]`M"rd8(

5 1(m> TRUE)"0(m> FALSE)M -1(m> NULL)#

SQL }L
SQL }LG_-j+9C SQL od(|( SQL }LoT(SQL PL)od)5VD

}L#|GDXwG,}Le_-|,ZCZ4(|GD CREATE odP#bkb?

}L`4,b?}LD}L_-GZb9(N=D`L4zkP5VD#;c45,

SQL }LI|,M4PD SQL odHb?b?}LY;+4nQ6}5V1,dPD

?v SQL odD&\<\?s,"RT\\_#

I4( SQL }L"SQL /}M SQL =(#!\|G<G(} SQL 5VD,+?v

}L&\`M_P;,&\#

SQL }LEv
SQL }LG_-j+9C SQL od(|( SQL }LoT(SQL PL)od)5VD

}L#|GDXwG,}Le_-|,ZCZ4(|GD CREATE odP#I4(

SQL }L"SQL /}M SQL =(#!\|G<G(} SQL 5VD,+?v}L&

\`M_P;,&\#

Zv(5V SQL }L.0,&HDA“}LEv”4Kb SQL }LDEn"5V==

T0C(#Kbb)E"s,ISTBEnwbKbPX SQL }LD|`E",Tc

Zv(N1T0gNZ}]b73P9C SQL }L1vv}7v(:

v SQL }L

v SQL /}

v CZ*" SQL }LD$_

v SQL }LoT(SQL PL)

v SQL PL kZ*M SQL PL DHO

v SQL PL odM&\

v \'VDZ*M SQL PL odM&\

v 7(N19C SQL }Lr SQL /}

v SQL }L^F

Kb SQL }Ls,zI\k*4PBPdP;vNq:

v *" SQL }L

v *" SQL /}

v *" SQL =(

SQL }LD CREATE od
SQL }L(}T}L`M4PJ1D CREATE od4(#Z CREATE odP,9I

8(}Le,TZ SQL }L,C}LeXkj+I SQL r SQL PL odiI#I9

C IBM® DB2 *"PD4ozz4("wTMKP SQL }L#9I9C DB2 |n

P&mw44( SQL }L"/}M=(#

SQL }L"/}M=(<XkPwTD CREATE od#!\b)odDo(;,,+

|GP;)+2*X#Z?vodP,Xk8(}L{F"N}(g{+fZNNN

Z 1 B SQL PL 'V 47



})T05X`M#9I8(d{X|V,b)X|V+* DB2 a)PX}LP|,

D_-DE"#DB2 ZwC19C}L-MMd{X|V4j6}L,"4P_PXh

D&\'VMI\DnQT\D}L#

PXZ DB2 *"PDPrS|nP&mwP4( SQL }LrPX4(/}M=(D

X(E",kND`Xwb#

7(N19C SQL }Lrb?}L

5V}L_-1,I!q5V SQL }Lrb?}L#!q=V5VDdPNN;V<

P-r#

*7(N1!q5V SQL }Lrb?}L,kDABDT7(GqPNNrXI\^

FzD!q#

v BPivB!q5V SQL }L:

– SQL PL M SQL od*5Vyh_-a)c;'V#

– }L_-w*Ii/r^D}]D SQL odiI,"Ra<GT\#ki/r^

D}]b}]D SQL od}?`H,|,DXFw_-`TOYD_-DT\(

#H SQL }L5VDT\|C#SQL PL JOCZ5V}]bYwPD}L_

-,x;+JOCZ`44S_-#

– IZb?}L5VP4Ph*4PD SQL od#

– zI\k*#iZYw5373d_P_IF2T"R9dT`LoTzk`k

wME>bMwD@5T5AnM#

– zk*8Y5V_-"aI9C_6`LoT#

– z|8b9C SQL x;GE>`Fr`LoT#

– zk*#$}]b\m53PD_-#

– zk*+"Pf}6rYw53}61zzD}L,$M}L|,$$w?5A

nM#

– zk*+5V_-yhDzk?5AnM#

– zk*!?5MZf\m"8kYwrd{#C`L]eyx4DgUT9y5

VDzkD2+To=n_#

– zk*\fZ9C SQL PL 1ICDXb SQL _Y:f'V#

v BPivB!q5Vb?}L:

– g{}L_-G#4S"R8u;|( SQL od,,1h*<G}LT\#f0

s?V{.YwD4Scuc(rr;CJ}]b.`D_-DT\(#Hb?

}L5VDT\C#

– g{IZb?}L5VP4Ph*4PD SQL od#

– }L_-+xPYw53wC(b;\(}b?}LjI)#

– }L_-XkA!r4kD~(b;\(}b?}LjI)#

– 4k~qwD~53#4PKNq1hww#

– wC$tZ}]b~qwOD&CLrrE>#

– "vZ SQL }LP;\'VDX( SQL od#

– z|8b9C SQL PL TbD`LoTxP`L#

48 SQL }LoT:&CLrtCM'V



1!ivB,g{ SQL }L\;zczDh*,k9C SQL }L#;c45,h*

5V4S_-rCJ}]b~qwODD~ME>1&!q9Cb?}L#XpG SQL

PL IlYaIX'0M5V1#

7(N19C SQL }Lr SQL /}

fT(} SQL }Lr SQL /}PD SQL PL 5V_-b;!q1,zI\ar*3

)-rx!qBP=V5VPD?;V#

DABDT7(N1!q9C SQL }Lr SQL /}#

BPivB!q5V SQL /}:

v SQL /}Izc&\hs,"Rz$FTs;h* SQL }La)D&\#

v EH<GT\,"R*|,Z}LPD_-vIi/iIr_v5X%va{/#

|Gv|,i/r5X%va{/1,SQL /}DT\H_-OH[D SQL }L

(r* SQL /}D`k==)#

Z SQL }LP,SELECT odM+i/odq=D2,i/GVp`kD,by?

vi/<I*4( SQL }L1Lr|Pi/f!=8D;v?V#1=XB4(

SQL }LrLr|XBs(A}]b,EaXB`kKLr|#bb6Ei/DT\

y]4P SQL }L.0T}]b\mwICDE"7(,rKI\"GnE#xR,

TZ SQL }L,}]b\mwZ4P}Lwodki/r^D}]D SQL od.

d*;1aP!!*z#

+G,SQL /}aZ}C|GD SQL odP)9"`k,bb6E?N`kC SQL

od1(!vZCod/,4PDiv)a`kb)/}#r* SQL /}41Sk

Lr|`X*,yT}]b\mwZ4P}Lwodki/r^D}]D SQL od

.d*;1;P*z#

BPivB!q5V SQL }L:

v h*vZ SQL }LP\'VD SQL PL &\#b|(:dvN}'V"9CNj"

+`va{/5XxwCLrD\&"j{u~&m'V"BqM#fcXF0d

{&\#

v zk*4P;\Z SQL }LP4PDG SQL PL od#

v zk*^D}],"Rzh*D/}`M;'V^D}]#

!\";\GG4TxW{,+(#IaIX+ SQL }LX4*4PH[_-D SQL

/}#g{zZb?;N!!DT\Dx,G4bI\G9T\o=nQDP'=

=#

7(N19C SQL }Lr/,$`k4O SQL od
7(gN5VZ9C SQL }Lr/,$`k4O SQL od.dxP!q1I\fT

Dy> SQL PL iMd{ SQL od#!\ SQL }LZZ?9C4O SQL od,+

!q9CD;nI\!vZd{rX#

T\

g{/,$`k4O SQL odD&\IzczDh*,G4nC9C/,$`k4O

SQL od,-rG/,$`k4O SQL odPvVD SQL odw*%vi`kM4

P#xR,b)odDT\H_-OH[D SQL }LD CALL od|C#
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4( SQL }L1,a`kC}L"R4(|#C|a|,S SQL }L`k1pCZ

CJ}]DnQ4P76#/,$`k4O SQL odZ4P1`k#TZb)odx

T,CZCJ}]DnQ4P76(}9CnB}]bE"7(,bI\b6E|G

Df!=8I\H.04(D_-OH[D SQL }L|C,Sx9C|GDT\|C#

Xh_-D4SH

g{_-G#r%"R SQL od`TOY,G4&<GZ/,$`k4O SQL od

(8( ATOMIC)r SQL /}P9C SQL PL#SQL }L2I&mr%_-,+9

C SQL }La<B;)*z,g4("wCC}L,gGX*,&!?\bb)*z#

*4PD SQL od}

g{;P;vr=v SQL od*4P,G49C SQL }LI\;24Ec#5JO

I\T4Pb)odyhD\eT\P:f0l#ZbVivB,nCZ/,$`k

4O SQL odP9CZ* SQL PL#

-STMBqXF

-STGm;v*<GDBn#4O SQL(Z*M)odXk*-Sod#;'VZ4

O SQL(Z*M)odPxPd5MXv#g{h*BqXFrTXvA#fcD'

V,G4Xk9C SQL }L#

2+T

2+T2I\I**<GDBn#SQL }L;\IT}L_P EXECUTE X(DC'

4P#g{h*^FI4PX(_-iDC',G4b;cG#PC#9I\m4P

/,$`k4O SQL odD\&#+G,SQL }L4P(^zzKnbD2+TXF

c#

&\'V

g{h*5X;vr`va{/,G4Xk9C SQL }L#

#iT"Y|MX49C

SQL }LG@Cf"Z}]bP"RII`v&CLrrE>T;B==}CD}]b

Ts#/,$`k4O SQL od4f"Z}]bP,rK^(H(XX49C|G|

,D_-#

g{ SQL }L\;zczDh*,k9C SQL }L#;c45,5V4S_-r9

C SQL }L'V+T/,$`k4O SQL od;ICD&\1&!q9C SQL }

L#

+ SQL }LX4* SQL C'(e/}

*KZ}]b\m53PqCnQT\,+r% SQL }LX4* SQL /}P1\P

f(g{I\)#TZ}LM/}xT,|GD}Le<G9CI\|, SQL PL D4

Oi5VD#Z}LM/}P,`, SQL PL od|(ZI BEGIN M END X|V

s(D4OiP#

+ SQL }L*;* SQL /}1,P;)Bnh*"b:
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v 4PKYwDw*M(;-rG_-vi/}]1Dx}LT\#

v Zj?/}P,zI\XkywCZ#f5X5Dd?,T\bz;\1Sr/}

DNNdvN}8(5DB5#C'(ej?/}Ddv5vZ/}D RETURN o

dP8(#

v g{ SQL /}+^D}],G4Xk9C MODIFIES SQL SdT=4(C/},

Tc|I|,^D}]D SQL od#

ZTB>}P,+T>_-OH[D SQL }LM SQL j?/}#S&\O4,b=

v}LZx(`,dk5DivBa)`,dv5,+|GTTP;,D==5VM

wC#

CREATE PROCEDURE GetPrice (IN Vendor CHAR(20),
IN Pid INT,
OUT price DECIMAL(10,3))

LANGUAGE SQL
BEGIN

IF Vendor = ’Vendor 1’
THEN SET price = (SELECT ProdPrice FROM V1Table WHERE Id = Pid);
ELSE IF Vendor = ’Vendor 2’
THEN SET price = (SELECT Price FROM V2Table

WHERE Pid = GetPrice.Pid);
END IF;

END

K}LSU=vdkN}5,"5XdvN}5,dvN}5Gy]dkN}5Pu

~7(D#|9C IF od#K SQL }L(}4P CALL odwC#}g,I(}

CLP 4PTBYw:

CALL GetPrice( ’Vendor 1’, 9456, ?)

SQL }LIX4*_-OH[D SQL m/},gBy>:

CREATE FUNCTION GetPrice (Vendor CHAR(20), Pid INT)
RETURNS DECIMAL(10,3)

LANGUAGE SQL MODIFIES SQL
BEGIN

DECLARE price DECIMAL(10,3);

IF Vendor = ’Vendor 1’
THEN SET price = (SELECT ProdPrice FROM V1Table WHERE Id = Pid);

ELSE IF Vendor = ’Vendor 2’
THEN SET price = (SELECT Price FROM V2Table

WHERE Pid = GetPrice.Pid);
END IF;

RETURN price;
END

K/}SU=vdkN}5,"y]dkN}5Pu~5X%vj?5#|h*yw

"9CV?d? price 4#f*5XD51=/}5X,x SQL }LI+dvN}C

wd?#S&\O4,b=v}L4P`,_-#

1;VZdP?v}LD4PSZ;,#kr%X(} CALL odwC SQL }L;

,,SQL /}XkZJm9Cmo=D SQL odPwC#Zs`}ivB,b;GJ

b,g{Pb"4Yw}L5XD}],bI\5JOPf#TBGPXgNwC SQL

/}D=v>}#

I9C VALUES odT|xPwC:
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VALUES (GetPrice(’Vendor 1’, 9456))

9IZ SELECT odPT|xPwC,}g,I\SmPi/5"y]/}a{}K

P:

SELECT VName FROM Vendors WHERE GetPrice(Vname, Pid) < 10

SQL }L
SQL }LGj+(} SQL 5VD}L,ICZb0ITq`LS}L;ywCD_

-#Z}]br}]b&CLre5a9PPm`5CD SQL }L&CLr#I9C

SQL }L44(r%E>,T8Yi/"d;"|B}]"zIy>(f"Dd&CL

rT\"9&CLr#i/"Dx{e}]bhFM}]b2+T#

SQL }LDm`&\9C SQL }LI*&\?sD}L!~#

v(5V SQL }L.0,&HKb}L"ND“SQL }LEv”wbTKb SQL }L

Z SQL }LOBDPDEnT0gN5VM9C SQL }L#

SQL }LD&\
SQL }L_Pm`&\#SQL }L:

v I|, SQL }LoTod0&\,|G'VZ+32,M/, SQL od\'5V

XFw_-#

v Z{v DB2 5P7FD}]bz7P\'V,Zb)z7P,Z DB2 f> 9 P\

'VDs?V&\2\'V#

v WZ5V,-rG|G9Cr%_6?`MoT#

v SQL }LHH[Db?}L|I?#

v q- SQL99 ANSI/ISO/IEC SQL j<#

v 'Vdk"dvMdk/dvN}+]==#

v 'Vr%+&\?sDu~Mms&m#M#

v Jm+`va{/5XAwCLrrM'z&CLr#

v JmzaIX+ SQLSTATE M SQLCODE 5w*Xbd?CJ#

v $tZ}]bP,"RT/8]M4-#

v IZ'V CALL odD;CwC#

v 'VTd{ SQL }Lr9Cd{oT5VD}LxP6W}LwC#

v 'V]i#

v 'V#fc0Q4P SQL odDXvTa)s?BqXF#

v I(}%"wwC#

SQL }La)c:'V(;^ZOfP>Dwn)#y]nQ6}5V1,|GId1

}]be5a9"}]b&CLrhFM}]b53T\PDX*G+#

hF SQL }L

hF SQL }L*sKbzDhs"SQL }L&\"gN9C SQL &\T0PXI\

A-hFDNN^F#TBPX SQL }LhFDwb+ozzKbgNhFv9 SQL

}L&\C=nQ{CD SQL }L#

v SQL }LD?V
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v ;f=( SQL f"}L"bBn

v SQL }LP\'VD SQL PL odMoT&\

v SQL }LD OLTP "bBn

v SQL }LDT\

v + SQL }LX4* SQL C'(e/}

v &m DB2 msM/f

SQL }LD?V: *Kb SQL }L,Kb SQL }LD?VaPyoz#TB;G

SQL }LD3)?V:

v SQL }LDa9

v SQL }LPDN}

v SQL }LPDd?

v SQL }LPD SQLCODE M SQLSTATE

v SQL }LPD-SiMd?wCr

v SQL }LPDNj

v SQL PL PD_-*X

v SQL }LPDu~Mms&mLr

v IZ SQL }LP4PD SQL od

SQL }LDa9: SQL }LItI_-?ViI,"R SQL }L*"*szy]

a9/q=5Vb)?V#Cq=G#1[,WZq-"R<Zr/}LDhFMo

e#

SQL }LDKDG4Ood#4OodIX|V BEGIN M END s(#b)odIT

* ATOMIC r NOT ATOMIC#1!ivB,|G* NOT ATOMIC#

Z4OodP,I9C SQL odyw"}C`vI! SQL PL Ts#B<5w SQL

}LP4OodDa9/q=:

label: BEGIN
Variable declarations
Condition declarations
Cursor declarations
Condition handler declarations
Assignment, flow of control, SQL statements and other compound statements

END label

C<T> SQL }LII;vr`vI! ATOMIC 4Ood(i)iI,"RIZ%

v SQL }LP6Wr3r}kb)i#Z?v-SiP,I!d?"u~M&mLr

yw<Pf(3r#|GXkZ}k9C SQL XFodMd{ SQL od0Njyw

5VD}L_-.0#I9C SQL }LeP|,D;i SQL odZNb;CywN

j#

*wzXFw,Iq SQL }L-SiP|,Dm` SQL XFodGyjGb)-S

i#b9Cz\;aIX+7}Cd?MXF*Fod}C#

TBG;v SQL }LD>},dP]>KOfP>D?v*X:

CREATE PROCEDURE DEL_INV_FOR_PROD (IN prod INT, OUT err_buffer VARCHAR(128))
LANGUAGE SQL
DYNAMIC RESULT SETS 1

Z 1 B SQL PL 'V 53



BEGIN

DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLCODE integer DEFAULT 0;
DECLARE NO_TABLE CONDITION FOR SQLSTATE ’42704’;
DECLARE cur1 CURSOR WITH RETURN TO CALLER

FOR SELECT * FROM Inv;

A: BEGIN ATOMIC
DECLARE EXIT HANDLER FOR NO_TABLE

BEGIN
SET ERR_BUFFER=’Table Inv does not exist’;

END;

SET err_buffer = ’’;

IF (prod < 200)
DELETE FROM Inv WHERE product = prod;

ELSE IF (prod < 400)
UPDATE Inv SET quantity = 0 WHERE product = prod;

ELSE
UPDATE Inv SET quantity = NULL WHERE product = prod;

END IF;

B: OPEN cur1;

END

SQL }LPD NOT ATOMIC 4Ood

H0>}5wK NOT ATOMIC 4Ood,|G SQL }LP9CD1!`M#g{4

OodP"zK4&mDmsiv,G4+;XvCms.0jIDyP$w,+2

;ad5b)$w#v19C ROLLBACK r ROLLBACK TO SAVEPOINT odT

=Xv$w%*1,EaXvodi#9I9C COMMIT od4d5I&od(g{

byvPC)#

TBGxP NOT ATOMIC 4OodD SQL }LD>}:

CREATE PROCEDURE not_atomic_proc ()
LANGUAGE SQL
SPECIFIC not_atomic_proc
nap: BEGIN NOT ATOMIC

INSERT INTO c1_sched (class_code, day)
VALUES (’R11:TAA’, 1);

SIGNAL SQLSTATE ’70000’;

INSERT INTO c1_sched (class_code, day)
VALUES (’R22:TBB’, 1);

END nap

SIGNAL od4P1,|aT=zz4&mDms#.sC}L"45X#}L5X

s,!\"zKms,+Z;v INSERT odTaI&4P"+;Pek= c1_sched

mP#C}LH;ad5,2;aXvPekYw,b+t}wCC SQL }LDj{

$w%*jI#

SQL }LPD ATOMIC 4Ood

Mg{Fy>,ATOMIC 4OodIS*%v{e#g{dP"zNN4&mms,G

4Q4PACcDyPod2+;S*'\,"rKXv#
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ATOMIC 4Ood;\6WZd{ ATOMIC 4OodP#

;\Z ATOMIC 4OodP9C SAVEPOINT od"COMMIT odr ROLLBACK

od#|GvZ SQL }LD NOT ATOMIC 4OodP\'V#

TBGxP ATOMIC 4OodD SQL }LD>}:

CREATE PROCEDURE atomic_proc ()
LANGUAGE SQL
SPECIFIC atomic_proc

ap: BEGIN ATOMIC

INSERT INTO c1_sched (class_code, day)
VALUES (’R33:TCC’, 1);

SIGNAL SQLSTATE ’70000’;

INSERT INTO c1_sched (class_code, day)
VALUES (’R44:TDD’, 1);

END ap

SIGNAL od4P1,|aT=zz4&mDms#.sC}L"45X#!\I&4

PzzDm;PTK}LekDP,+Z;v INSERT odaXv#

j)M SQL }L4Ood

I!q9Cj)4|{ SQL }LPDNNI4Pod,|(4OodM-7#(}Z

d{odP}Cj),I?F4Pwxv|nodr-7,r_mbxA4Oodr

-7D*7#GOTO"ITERATE M LEAVE odI}Cj)#

I!qT4OodD END a)`&j)#g{Qa)a2j),G4|XkkCZd

*7Dj)`,#

?vj)Z SQL }LDwePXk(;#

g{Zf"}LD`v4OodPywK,{d?,G49I9C4j)4\bg

e#I9Cj)4^( SQL d?D{F#

SQL }LPDN}: SQL }L'VCZ+ SQL 5+]A}Lr+]v}LDN}#

y]X(dkrdkj?5/OPu~5V_-1,rh*5X;vr`vdvjb

5"R;#{5Xa{/1,Z SQL }LP9CN}a\PC#

hFr4( SQL }L1,&Kb SQL }LPDN}&\M^F#

v DB2 'VZ SQL }LPP!qX9Cs?dk"dvMdk-dvN}#CRE-

ATE PROCEDURE od}LXw{?VPDX|V IN"OUT M INOUT 8>N}

D==rZ{C>#IN M OUT N}45+],INOUT N}4}C+]#

v T}L8(`vN}1,?vN}Xk_P(;{F#

v g{*Z}LPyw,{Dd?MN},G4XkZ}LPy6WDPjE-Si

ZywCd?#qr,DB2 +lbD)Ts>4I\aI*PgeD{F}C#

v ;\ SQL }LN}D}]`MgN,<;\8(* SQLSTATE r SQLCODE#

kND CREATE PROCEDURE (SQL) od,TKbPX SQL }LPDN}}CDj

{j8E"#
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TB SQL }L myparams ]>gN9C IN"INOUT M OUT N}==#Y( SQL

}LGZ CLP D~ myfile.db2 P(eD,"RRG+9C|nP#

CREATE PROCEDURE myparams (IN p1 INT, INOUT p2 INT, OUT p3 INT)
LANGUAGE SQL
BEGIN

SET p2 = p1 + 1;
SET p3 = 2 * p2;

END@

N}jG: N}jG(#CJE(?)r0E"szd?{(:var1)m>,Z SQL o

dPd1d5Z4PodZdq!D<;{#&CLr9N}jGk&CLrd?`

X*#Z4PodZd,b)d?D5+Vpf;?vN}jG#C}LZdI\a

"z}]*;#

N}jGDEc

TZh*`N4PD SQL od,$`k SQL od;N,;s(}ZKP1Zd9C

N}jG4fzdk5TX49Ci/=8(#\P{#Z DB2® 9 P,N}jGCB

P=V=(DdP;Vm>:

v Z;Vy=xP“?”V{,CZ/, SQL 4P(/,6k= SQL"CLI"Perl H)#

v Z~Vy=m>6k= SQL j<9l,dPd?{FT0E*0:(:var1)#Ky

>CZ2, SQL 4P,"R(#F*wd?#

9CN;y=8>&CLrd?+Z SQL odZ;fz#N}jGG4`E}CD,

"R4SsAR,S 1 *<DEk3r`E#4P SQL od.0,&CLrXk+d

?f"xrs(A SQL odP8(D?vN}jG#Kb,s(d?XkGP'f"

xr,"RZT}]b4P$`kod1Xk|,dk}]5#

TB>}5w|,=vN}jGD SQL od#

SELECT * FROM customers WHERE custid = ? AND lastname = ?

\'VD`M

DB2 'V~=`MN}jG,IZ SQL odDy!;C9Cb)jG#m 1 P>T

N}jGC(D^F#

m 2. TN}jGC(D^F

~=`MN}jG;C }]`M

mo=:%@Z!qPmP ms

mo=:cuKc{D=vYw} ms

=J:IN =JDsKYw} ms

=J:X5Kc{D=vYw} ms

/}:[//}DYw} ms

>}

DB2® a)K;ia;Dj<SZ,dP|(CZ_'CJ}]D CLI/ODBC"JDBC M

ADO.NET#TBzkNT>gN+$`kodk?v}]CJ API DN}jGdO9

C#
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<Gm t1 DTBm#=,dPP c1 Gm t1 Dw|#

m 3. >}m#=

P{ DB2 }]`M GqIU

c1 INTEGER false

c2 SMALLINT true

c3 CHAR(20) true

c4 VARCHAR(20) true

c5 DECIMAL(8,2) true

c6 DATE true

c7 TIME true

c8 TIMESTAMP true

c9 BLOB(30) true

TB>}]>gN9C$`kodrm t1 ek;P#

CLI >}

void parameterExample1(void)
{

SQLHENV henv;
SQLHDBC hdbc;
SQLHSTMT hstmt;
SQLRETURN rc;
TCHAR server[] = _T("C:\\mysample\\");
TCHAR uid[] = _T("db2e");
TCHAR pwd[] = _T("db2e");
long p1 = 10;
short p2 = 100;
TCHAR p3[100];
TCHAR p4[100];
TCHAR p5[100];
TCHAR p6[100];
TCHAR p7[100];
TCHAR p8[100];
char p9[100];
long len = 0;

_tcscpy(p3, _T("data1"));
_tcscpy(p4, _T("data2"));
_tcscpy(p5, _T("10.12"));
_tcscpy(p6, _T("2003-06-30"));
_tcscpy(p7, _T("12:12:12"));
_tcscpy(p8, _T("2003-06-30-17.54.27.710000"));

memset(p9, 0, sizeof(p9));
p9[0] = ’X’;
p9[1] = ’Y’;
p9[2] = ’Z’;

rc = SQLAllocEnv(&henv);
// check return code ...

rc = SQLAllocConnect(henv, &hdbc);
// check return code ...

rc = SQLConnect(hdbc, (SQLTCHAR*)server, SQL_NTS,
(SQLTCHAR*)uid, SQL_NTS, (SQLTCHAR*)pwd, SQL_NTS);
// check return code ...
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rc = SQLAllocStmt(hdbc, &hstmt);
// check return code ...

// prepare the statement
rc = SQLPrepare(hstmt, _T("INSERT INTO t1 VALUES (?,?,?,?,?,?,?,?,?)"), SQL_NTS);
// check return code ...

// bind input parameters
rc = SQLBindParameter(hstmt, (unsigned short)1, SQL_PARAM_INPUT,
SQL_C_LONG, SQL_INTEGER, 4, 0, &p1, sizeof(p1), &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)2, SQL_PARAM_INPUT, SQL_C_LONG,
SQL_SMALLINT, 2, 0, &p2, sizeof(p2), &len);

// check return code ...

len = SQL_NTS;
rc = SQLBindParameter(hstmt, (unsigned short)3, SQL_PARAM_INPUT, SQL_C_TCHAR,

SQL_CHAR, 0, 0, &p3[0], 100, &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)4, SQL_PARAM_INPUT, SQL_C_TCHAR,
SQL_VARCHAR, 0, 0, &p4[0], 100, &len);

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)5, SQL_PARAM_INPUT, SQL_C_TCHAR,
SQL_DECIMAL, 8, 2, &p5[0], 100, &len);

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)6, SQL_PARAM_INPUT, SQL_C_TCHAR,
SQL_TYPE_DATE, 0, 0, &p6[0], 100, &len);

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)7, SQL_PARAM_INPUT, SQL_C_TCHAR,
SQL_TYPE_TIME, 0, 0, &p7[0], 100, &len);

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)8, SQL_PARAM_INPUT, SQL_C_TCHAR,
SQL_TYPE_TIMESTAMP, 0, 0, &p8[0], 100, &len);

// check return code ...

len = 3;
rc = SQLBindParameter(hstmt, (unsigned short)9, SQL_PARAM_INPUT, SQL_C_BINARY,

SQL_BINARY, 0, 0, &p9[0], 100, &len);
// check return code ...

// execute the prepared statement
rc = SQLExecute(hstmt);
// check return code ...

rc = SQLFreeStmt(hstmt, SQL_DROP);
// check return code ...

rc = SQLDisconnect(hdbc);
// check return code ...

rc = SQLFreeConnect(hdbc);
// check return code ...

rc = SQLFreeEnv(henv);
// check return code ...
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C >}

EXEC SQL BEGIN DECLARE SECTION;
char hostVarStmt1[50];
short hostVarDeptnumb;

EXEC SQL END DECLARE SECTION;

/* prepare the statement with a parameter marker */
strcpy(hostVarStmt1, "DELETE FROM org WHERE deptnumb = ?");
EXEC SQL PREPARE Stmt1 FROM :hostVarStmt1;

/* execute the statement for hostVarDeptnumb = 15 */
hostVarDeptnumb = 15;
EXEC SQL EXECUTE Stmt1 USING :hostVarDeptnumb;

JDBC >}

public static void parameterExample1() {

String driver = "com.ibm.db2e.jdbc.DB2eDriver";
String url = "jdbc:db2e:mysample";
Connection conn = null;
PreparedStatement pstmt = null;

try
{

Class.forName(driver);

conn = DriverManager.getConnection(url);

// prepare the statement
pstmt = conn.prepareStatement("INSERT INTO t1 VALUES

(?, ?, ?, ?, ?, ?, ?, ?, ?)");

// bind the input parameters
pstmt.setInt(1, 1);
pstmt.setShort(2, (short)2);
pstmt.setString(3, "data1");
pstmt.setString(4, "data2");
pstmt.setBigDecimal(5, new java.math.BigDecimal("12.34"));
pstmt.setDate(6, new java.sql.Date(System.currentTimeMillis() ) );
pstmt.setTime(7, new java.sql.Time(System.currentTimeMillis() ) );
pstmt.setTimestamp (8, new java.sql.Timestamp(System.currentTimeMillis() ) );
pstmt.setBytes(9, new byte[] { (byte)’X’, (byte)’Y’, (byte)’Z’ } );

// execute the statement
pstmt.execute();

pstmt.close();

conn.close();
}
catch (SQLException sqlEx)
{

while(sqlEx != null)
{

System.out.println("SQLERROR: \n" + sqlEx.getErrorCode() +
", SQLState: " + sqlEx.getSQLState() +
", Message: " + sqlEx.getMessage() +
", Vendor: " + sqlEx.getErrorCode() );

sqlEx = sqlEx.getNextException();
}

}
catch (Exception ex)
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{
ex.printStackTrace();

}
}

ADO.NET >} [C#]

public static void ParameterExample1()
{

DB2eConnection conn = null;
DB2eCommand cmd = null;
String connString = @"database=.\; uid=db2e; pwd=db2e";
int i = 1;

try
{

conn = new DB2eConnection(connString);

conn.Open();

cmd = new DB2eCommand("INSERT INTO t1 VALUES
(?, ?, ?, ?, ?, ?, ?, ?, ?)", conn);

// prepare the command
cmd.Prepare();

// bind the input parameters
DB2eParameter p1 = new DB2eParameter("@p1", DB2eType.Integer);
p1.Value = ++i;
cmd.Parameters.Add(p1);

DB2eParameter p2 = new DB2eParameter("@p2", DB2eType.SmallInt);
p2.Value = 100;
cmd.Parameters.Add(p2);

DB2eParameter p3 = new DB2eParameter("@p3", DB2eType.Char);
p3.Value = "data1";
cmd.Parameters.Add(p3);

DB2eParameter p4 = new DB2eParameter("@p4", DB2eType.VarChar);
p4.Value = "data2";
cmd.Parameters.Add(p4);

DB2eParameter p5 = new DB2eParameter("@p5", DB2eType.Decimal);
p5.Value = 20.25;
cmd.Parameters.Add(p5);

DB2eParameter p6 = new DB2eParameter("@p6", DB2eType.Date);
p6.Value = DateTime.Now;
cmd.Parameters.Add(p6);

DB2eParameter p7 = new DB2eParameter("@p7", DB2eType.Time);
p7.Value = new TimeSpan(23, 23, 23);
cmd.Parameters.Add(p7);

DB2eParameter p8 = new DB2eParameter("@p8", DB2eType.Timestamp);
p8.Value = DateTime.Now;
cmd.Parameters.Add(p8);

byte []barr = new byte[3];
barr[0] = (byte)’X’;
barr[1] = (byte)’Y’;
barr[2] = (byte)’Z’;

DB2eParameter p9 = new DB2eParameter("@p9", DB2eType.Blob);
p9.Value = barr;
cmd.Parameters.Add(p9);
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// execute the prepared command
cmd.ExecuteNonQuery();

}
catch (DB2eException e1)
{

for (int i=0; i < e1.Errors.Count; i++)
{

Console.WriteLine("Error #" + i + "\n" +
"Message: " + e1.Errors[i].Message + "\n" +
"Native: " + e1.Errors[i].NativeError.ToString() + "\n" +
"SQL: " + e1.Errors[i].SQLState + "\n");

}
}
catch (Exception e2)
{

Console.WriteLine(e2.Message);
}
finally
{

if (conn != null && conn.State != ConnectionState.Closed)
{

conn.Close();
conn = null;

}
}

}

SQL }LPDd?(DECLARE M SET od): SQL }LPDV?d?'VJm

zZ SQL }L_-D'VB8(Mlw5#

SQL }LPDd?(} DECLARE od(e#

I9C SET odr SELECT INTO od+58(xd?,2IZywd?1+d8(

*1!5#ITd?8(Vf5"mo="i/a{M(CDfw5#

I+d?58(x SQL }LN}r SQL }LPDd{d?,2IZ}LZ4PD SQL

odP+d?5w*N}}C#

TB>}]>8(Mlwd?5DwV=(#

CREATE PROCEDURE proc_vars()
SPECIFIC proc_vars
LANGUAGE SQL
BEGIN

DECLARE v_rcount INTEGER;

DECLARE v_max DECIMAL (9,2);

DECLARE v_adate, v_another DATE;

DECLARE v_total INTEGER DEFAULT 0; -- (1)

DECLARE v_rowsChanged BOOLEAN DEFAULT FALSE; -- (2)

SET v_total = v_total + 1 -- (3)

SELECT MAX(salary) -- (4)
INTO v_max FROM employee;

VALUES CURRENT_DATE INTO v_date; -- (5)

SELECT CURRENT DATE, CURRENT DATE -- (6)
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INTO v_adate, v_another
FROM SYSIBM.SYSDUMMY1;

DELETE FROM T;
GET DIAGNOSTICS v_rcount = ROW_COUNT; -- (7)

IF v_rcount > 0 THEN -- (8)
SET is_done = TRUE;

END IF;
END

ywd?1,I4P (1) Py>9C DEFAULT Sd8(1!5#P (2) T><{}

]`MDd?Dyw,Cd?D1!5* FALSE#P (3) T>ICZ8(%vd?5

D SET od#9I4P (4) Py>,(}+ SELECT r FETCH odk INTO Sd

dO4P4hCd?#P (5) MP (6) T>gN9C VALUES INTO od4T/}r

(CDfws5T0gN+C58(x;vd?r`vd?#

9I+ GET DIAGNOSTICS odDa{8(xd?#I9C GET DIAGNOSTICS X

F\0lP}(UDPDATE T& UPDATE od,DELETE T& DELETE od)rq

!UU4PD SQL odD5X4,#P (7) T>gN+UE4PD DELETE od^

DDP}8(xd?#

P (8) ]>gN9C_-i47(*8(xd?D5#ZKivB,g{ZH04P

DELETE odM GET DIAGNOSTICS od(<BTd? v_rcount 8(sZcD5)

1P}"zK|D,G4aTd? is_done is 8(5 TRUE#

SQL }LPD SQLCODE M SQLSTATE d?: *4Pms&mrozzwT SQL

}L,zI\a"V,bT SQLCODE r SQLSTATE D5,;s+b)5w*dv

N}roO{"V{.D;?V5X,r_+b)5ek=mPTa)y>zY'V

G#PC#

*Z SQL }LP9C SQLCODE M SQLSTATE 5,XkZ SQL }LePywTB

SQL d?:

DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT '00000’;

?14Pod1,DB2 a~=hCb)d?#g{odvVfZT&&mLrDu~,

G4aZ&mLr4P*<1a) SQLSTATE M SQLCODE d?D5#+G,4P

&mLrPDZ;vodsb)d?a4;#rK,(#a+ SQLSTATE M SQLCODE

D54F=&mLrZ;vodDV?d?P#ZTB>}P,T&Nbu~D CON-

TINUE &mLrCZ+ SQLCODE d?4F=m;d? retcode P#;sIZI4

PodP9Cd? retcode 4XF}L_-r+C5w*dvN}5X#

BEGIN
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE retcode INTEGER DEFAULT 0;

DECLARE CONTINUE HANDLER FOR SQLEXCEPTION, SQLWARNING, NOT FOUND
SET retcode = SQLCODE;

I4Pod
END

":Z SQL }LPCJ SQLCODE r SQLSTATE d?1,DB2 + SQLCODE D

5hC* 0 "+ SQLSTATE hC*“00000”(TZsxod)#
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SQL }LPD4OodMd?6': SQL }LI|,;vr`v`kM4Ood#

I3r}kb)od,2I+|G6WZm;4OodP#?v4Ood}k;vB

wCr,ZCwCrP,d?I\IC,2I\;IC#

9Cj)4j64Ood\X*,r*j)IC4^(M(;j64OodZywD

d?#}C;,4Oodr6W4OodPDd?1,b;cXpX*#

ZTB>}P,d? a P=vyw#dP;v5}Z lab1 jGDb?4OodPy

w,Z~v5}Z lab2 jGDZ?4OodPyw#`41 DB2 Y(35odPT

a D}CG lab2 jGD4OiDV?wCrPDTs#+G,g{d? a DZ{5}

G9C lab1 jGD4OodiPywDTs,G4*KZnZ?D4OiP}7X}

CCTs,Xk9CCiDjG4^(Cd?#4,|&C^(* lab1.a#

CREATE PROCEDURE P1 ()
LANGUAGE SQL

lab1: BEGIN
DECLARE a INT DEFAULT 100;
lab2: BEGIN

DECLARE a INT DEFAULT NULL;

SET a = a + lab1.a;

UPDATE T1
SET T1.b = 5
WHERE T1.b = a; <-- Variable a refers to lab2.a

unless qualified otherwise

END lab2;
END lab1

I(}Z BEGIN X|VsmSX|V ATOMIC + SQL }LPnb?D4Oody

w*-SD#g{Z4P|,-<4OodDod1"zNNms,G4{v4Oo

daXv#

SQL }LPDNj: Z SQL }LP,Nj9z\;(ea{/(;i}]P)"T

P*y!TP4P4S_-#(}9C`,zF,SQL }L9I(ea{/"1S5X

A SQL }LDwCLrrM'z&CLr#

I+NjS*;iPPD3PD8k#CNj;N;\}C;P,+Iy]h*FA

a{/Dd{P#

*Z SQL }LP9CNj,h*4PBPYw:

1. yw(ea{/DNj#

2. r*NjT("a{/#

3. y]h*(}Nj+}]Cf=V?d?P(;N;P)#

4. jI1XUNj

*9CNj,Xk9CTB SQL od:

v DECLARE CURSOR

v OPEN

v FETCH

v CLOSE

TB>}]>;ANjZ SQL }LZDy>C(:
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CREATE PROCEDURE sum_salaries(OUT sum INTEGER)
LANGUAGE SQL
BEGIN

DECLARE p_sum INTEGER;
DECLARE p_sal INTEGER;
DECLARE c CURSOR FOR SELECT SALARY FROM EMPLOYEE;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;

SET p_sum = 0;

OPEN c;

FETCH FROM c INTO p_sal;

WHILE(SQLSTATE = ’00000’) DO
SET p_sum = p_sum + p_sal;
FETCH FROM c INTO p_sal;

END WHILE;

CLOSE c;

SET sum = p_sum;

END%

TBGZ SQL }LZNjDO4SC(D>}#K>}]>NjM SQL PL odDi

OC(#

SQL }LePD SQL PL _-*X: 3r4PGLr4PIICDny>76#(

}K=(,LrSzkDZ;P*<4P,;s4PB;Pzk,;sLx1=Q4

PzkPDns;vod#K=(TG#r%DNq\P',+r*|;\&m;V

iv,yTC&;s#Lr\;h*\;y]73;Od/xvv`&l&#(}X

FzkD4P76,I9CX(zki4TG\==&m`Viv#

SQL PL 'VICZXFod4P3rDd?MXFwod#IF M CASE .`Dod

ICZPu~4P SQL PL odi,x WHILE M REPEAT .`Dd{od(#C

ZX44P;iod1=NqjI#

!\P`V`MD SQL PL od,+|G;\V*8V`p:

v kd?`XDod

v u~od

v -7od

v XF*Fod

SQL }LPDd?`Xod: d?`X SQL odICZywd?0Td?8(5#

TBG;)`MDd?`Xod:

v SQL }LPD DECLARE <variable> od

v SQL }LPD DECLARE <condition> od

v SQL }LPD DECLARE <condition handler> od

v SQL }LPD DECLARE CURSOR

v SQL }LPD SET (assignment-statement)

b)od*9Cd{`M SQL PL odM SQL od(b)od+{Cd?5)a)X

*D'V#
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SQL }LPDu~od: u~odCZy]3)u~Dzc4,(e*4PD_-#

SQL }LP'V=V`MDu~od:

v CASE

v IF

b)odG`FD;+G,CASE oda)9 IF od#

SQL }LPD CASE od: I9C CASE od4y]u~zc4,xPu~xk3

v_-#P=V`MD CASE od:

v r% CASE od:CZy]Vf5xk3v_-

v Qw= CASE od:CZy]mo=D5xk3v_-

CASE odD WHEN Sd(ezcu~1CZ7(XFwD5#

TBGxPr% CASE od WHEN SdD CASE odD SQL }L>}:

CREATE PROCEDURE UPDATE_DEPT (IN p_workdept)
LANGUAGE SQL
BEGIN

DECLARE v_workdept CHAR(3);
SET v_workdept = p_workdept;

CASE v_workdept
WHEN ’A00’ THEN

UPDATE department SET deptname = ’D1’;
WHEN ’B01’ THEN

UPDATE department SET deptname = ’D2’;
ELSE

UPDATE department SET deptname = ’D3’;
END CASE

END

TBGxPQw= CASE od WHEN SdD CASE odD>}:

CREATE PROCEDURE UPDATE_DEPT (IN p_workdept)
LANGUAGE SQL
BEGIN

DECLARE v_workdept CHAR(3);
SET v_workdept = p_workdept;

CASE
WHEN v_workdept = ’A00’ THEN

UPDATE department SET deptname = ’D1’;
WHEN v_workdept = ’B01’ THEN

UPDATE department SET deptname = ’D2’;
ELSE

UPDATE department SET deptname = ’D3’;
END CASE

END

Ofa)D>}_-OGH[D,+*"bDG,xPQw= CASE od WHEN Sd

D CASE od&\G#?s#IZdP9CNN\'V SQL mo=#b)mo=I|

,d?"N}"(CDfw0d{TsD}C#

SQL }LPD IF od: I9C IF od4y]u~zc4,xPu~xk3v_-#

IF odZ_-OH[ZxPQw= CASE od WHEN SdD CASE od#
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IF od'V9CI! ELSE IF SdM1! ELSE Sd#END IF SdG8>oda

2yXhD#

TBG|, IF odD}LD>}:

CREATE PROCEDURE UPDATE_SAL (IN empNum CHAR(6),
INOUT rating SMALLINT)

LANGUAGE SQL
BEGIN

IF rating = 1 THEN
UPDATE employee
SET salary = salary * 1.10, bonus = 1000

WHERE empno = empNum;
ELSEIF rating = 2 THEN

UPDATE employee
SET salary = salary * 1.05, bonus = 500

WHERE empno = empNum;
ELSE

UPDATE employee
SET salary = salary * 1.03, bonus = 0

WHERE empno = empNum;
END IF;

END

SQL }LPD-7od: -7od'VX44P3v_-1=zcu~#SQL PL '

VTB-7od:

v FOR

v LOOP

v REPEAT

v WHILE

FOR odkd{od;,,-rG|CZ|zQ(ea{/DP,xd{odCZ|z

;5P SQL od1=?n<zcu~#

ITyP-7XFod(ej)Tj6b)od#

SQL }LPD FOR od: FOR odGXb`MD-7od,-rG|GCZ|z

Q(e;Aa{/PDP#4P FOR od1,+~=ywNjT9TZ FOR -7D

?N|z,CfDB;PGa{/#-7aVx1=a{/P;P`BNNP#

FOR odr/KNjD5V,"R9ClwITd4P_-KcD;iPD;iP5d

C\aI#

TBGv|,r% FOR odD SQL }LD>}:

CREATE PROCEDURE P()
LANGUAGE SQL
BEGIN ATOMIC

DECLARE fullname CHAR(40);

FOR v AS cur1 CURSOR FOR
SELECT firstnme, midinit, lastname FROM employee

DO
SET fullname = v.lastname || ’,’ || v.firstnme

||’ ’ || v.midinit;
INSERT INTO tnames VALUES (fullname);

END FOR;
END
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"b:I9C CONCAT /}|CX5VTO>}PT>D_-#Kr%>}CZ]>

o(#

FOR -7{FT*5V FOR odxzID~=4Ood8(j)#|q-4OodD

j)Dfr#I9C FOR -7{F4^( SELECT od5XDa{/PDP{#

Nj{v|{CZSa{/Pi/PDNj#g{48(K{F,G4 DB2 }]b\

mw+T/ZZ?zI(;Nj{#

SELECT odDP{Xk(;,"Rh*CZ8(3vm(r`vm,g{4P JOIN

r UNION .`DYw)D FROM Sd#4P-7.0,}CDmMPXkfZ#I

}C+VY1mMQywY1m#

FOR -7'V(;=|BM>}T0Qw=|BM>}#*7#a{}7,FOR -7

Njf6Xk|( FOR UPDATE Sd#

;\Z FOR -7b?}CZ FOR od'VB4(DNj#

SQL }LPD LOOP od: LOOP odGXb`MD-7od,-rG|;PU9

u~Sd#|a(eX44PD;5Pod1=m;i_-((#GXF*Fod)

?FXFwxA-7b?3c#

LOOP od(#kBPdP;voddO9C:LEAVE"GOTO"ITERATE r

RETURN#b)odI?FXF(xA SQL }LPtz-7.sD8(;C"xA-

7D*7T*<m;N-7|zrKv SQL }L#*8>9Cb)od1*+XFw

+]AD;C,9CKj)#

1-7PP4S_-(zI\h*C|4T`V==Kv)1,LOOP od\PC,+

9C1&C.VwwT\bvV^^-7#

g{Z;PXF*FodDivB%@9C LOOP od,G4-7P|(D;5Pod

+^^4Pr_1=3v}]bu~"z(Cu~}"?FXFw|DDu~&mL

r)r;\XFDu~"z(Cu~?F SQL }L5X)#

TBG|, LOOP odD SQL }LD>}#|9a9C ITERATE M LEAVE od#

CREATE PROCEDURE ITERATOR()
LANGUAGE SQL
BEGIN

DECLARE v_deptno CHAR(3); DECLARE v_deptname VARCHAR(29);
DECLARE at_end INTEGER DEFAULT 0;
DECLARE not_found CONDITION FOR SQLSTATE ’02000’;

DECLARE c1 CURSOR FOR SELECT deptno, deptname
FROM department ORDER BY deptno;

DECLARE CONTINUE HANDLER FOR not_found SET at_end = 1;
OPEN c1;

ins_loop: LOOP

FETCH c1 INTO v_deptno, v_deptname;

IF at_end = 1 THEN
LEAVE ins_loop;

ELSEIF v_dept = ’D11’ THEN
ITERATE ins_loop;

END IF;
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INSERT INTO department (deptno, deptname)
VALUES (’NEW’, v_deptname);

END LOOP;

CLOSE c1;
END

SQL }LPD WHILE od: WHILE od(e WHILE -7*7u~s5* false

.04PD;iod#?N-7|z.0<aT WHILE -7u~(mo=)s5#

TBGxPr% WHILE -7D SQL }LD>}:

CREATE PROCEDURE sum_mn (IN p_start INT
,IN p_end INT
,OUT p_sum INT)

SPECIFIC sum_mn
LANGUAGE SQL
smn: BEGIN

DECLARE v_temp INTEGER DEFAULT 0;
DECLARE v_current INTEGER;

SET v_current = p_start;

WHILE (v_current <= p_end) DO
SET v_temp = v_temp + v_current;
SET v_current = v_current + 1;

END WHILE;
p_sum = v_current;
END smn;

"b:I9Ccu+=|CX5VTO>}PT>D_-#Kr%>}CZ]>o

(#

SQL }LPD REPEAT od: REPEAT od(eZ REPEAT -7ax1u~s5

* true .04PD;iod#REPEAT -7u~GZ?N-7|zjI1s5D#

TZ WHILE od,g{ WHILE -7u~ZZ 1 Vs5* false,G4;axk-7#

REPEAT od2Ifz9C;+G,;5C+ WHILE -7_-X4* REPEAT od#

TBG|( REPEAT odD SQL }L:

CREATE PROCEDURE sum_mn2 (IN p_start INT
,IN p_end INT
,OUT p_sum INT)

SPECIFIC sum_mn2
LANGUAGE SQL
smn2: BEGIN

DECLARE v_temp INTEGER DEFAULT 0;
DECLARE v_current INTEGER;

SET v_current = p_start;

REPEAT
SET v_temp = v_temp + v_current;
SET v_current = v_current + 1;

UNTIL (v_current > p_end)
END REPEAT;

END
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SQL }LPDXF*Fod: XF*FodCZZ SQL }LPX(rXFw#b;

^u~*FICZ9XFwS;vcxAm;vc,m;vcITZXFod*Fo

d.0r.s#SQL }LPDXF*Fod|(:

v GOTO

v ITERATE

v LEAVE

v RETURN

IZ SQL }LPDNb;C9CXF*Fod,+ ITERATE M LEAVE (#k

LOOP odrd{-7od;p9C#

SQL }LPD GOTO od: GOTO odG1[y>DXFwod,a<BXFw"

z^u~|D#|CZVwA9C SQL }LP(eDj)DX(C'(e;C#

9C GOTO od(#;S*1&`L<I,"R;Fvbyv#s?9C GOTO a<

BzkIAT;C,XpGZ}Ld$1#Kb,r*P|CDodICZXF4P

76,yT GOTO "GXh#;Ph*9C GOTO DX(iv;9C|(#;G*K

=c#

TBG|, GOTO odD SQL }LD>}:

CREATE PROCEDURE adjust_salary ( IN p_empno CHAR(6),
IN p_rating INTEGER,

OUT p_adjusted_salary DECIMAL (8,2) )
LANGUAGE SQL
BEGIN

DECLARE new_salary DECIMAL (9,2);
DECLARE service DATE; -- start date

SELECT salary, hiredate INTO v_new_salary, v_service
FROM employee

WHERE empno = p_empno;

IF service > (CURRENT DATE - 1 year) THEN
GOTO exit;

END IF;

IF p_rating = 1 THEN
SET new_salary = new_salary + (new_salary * .10);

END IF;

UPDATE employee SET salary = new_salary WHERE empno = p_empno;

exit:
SET p_adjusted_salary = v_new_salary;

END

K>}]>gNJ1X9C GOTO od:xAS|}Lr-7a2Tc;4P3v_

-,+7#T;4P3vd{_-#

9C GOTO od1,z&C;)nbwCr"bBn:

v g{Z FOR odP(eK GOTO od,G4XkZ,; FOR odZ(ej),

}G|Z6W FOR odr6W4OodP#

v g{Z4OodP(eK GOTO od,G4XkZ,;4OodZ(ej),}G

|Z6W FOR odr6W4OodP#
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v g{Z&mLrP(eK GOTO od,G4XkZ,;&mLrZ(ej)"q-

d{wCrfr#

v g{Z&mLrb(eK GOTO od,G4;\Z&mLrZ(ej)#

v g{4Z GOTO odICJDwCrZ(ej),G4a5Xms(SQLSTATE

42736)#

SQL }LPD ITERATE od: ITERATE odCZ9XFw5XAQjG LOOP o

dD*7#

TBG|, ITERATE odD SQL }LD>}:

CREATE PROCEDURE ITERATOR()
LANGUAGE SQL
BEGIN

DECLARE v_deptno CHAR(3); DECLARE v_deptname VARCHAR(29);
DECLARE at_end INTEGER DEFAULT 0;
DECLARE not_found CONDITION FOR SQLSTATE ’02000’;

DECLARE c1 CURSOR FOR SELECT deptno, deptname
FROM department ORDER BY deptno;

DECLARE CONTINUE HANDLER FOR not_found SET at_end = 1;
OPEN c1;

ins_loop: LOOP
FETCH c1 INTO v_deptno, v_deptname;

IF at_end = 1 THEN
LEAVE ins_loop;

ELSEIF v_dept = ’D11’ THEN
ITERATE ins_loop;

END IF;

INSERT INTO department (deptno, deptname)
VALUES (’NEW’, v_deptname);

END LOOP;

CLOSE c1;

END

ZK>}P,ITERATE odCZZQCfPPDP5kX(5`%d1+XFw5XA

9Cj) ins_loop (eD LOOP od#ITERATE odD;C7#;a+NN5ek

= department mP#

SQL }LPD LEAVE od: LEAVE odCZ+XFw*Fv-7r4Ood#

TBG|, LEAVE odD SQL }LD>}:

CREATE PROCEDURE ITERATOR()
LANGUAGE SQL
BEGIN

DECLARE v_deptno CHAR(3); DECLARE v_deptname VARCHAR(29);
DECLARE at_end INTEGER DEFAULT 0;
DECLARE not_found CONDITION FOR SQLSTATE ’02000’;

DECLARE c1 CURSOR FOR SELECT deptno, deptname
FROM department ORDER BY deptno;

DECLARE CONTINUE HANDLER FOR not_found SET at_end = 1;

OPEN c1;

ins_loop: LOOP
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FETCH c1 INTO v_deptno, v_deptname;

IF at_end = 1 THEN
LEAVE ins_loop;

ELSEIF v_dept = ’D11’ THEN
ITERATE ins_loop;

END IF;

INSERT INTO department (deptno, deptname)
VALUES (’NEW’, v_deptname);

END LOOP;

CLOSE c1;
END

ZK>}P,LEAVE odCZKv9Cj) ins_loop (eD LOOP od#|6WZ

IF odP,"RrKIZ IF u~* true 1Pu~4P(NjP4"Vd{P1,IF

u~d* true)#LEAVE odD;C7#;)vV NOT FOUND ms,;aY4P

-7|z#

SQL }LPD RETURN od: RETURN odCZ(}+XFw5XAf"}LD

wCLr4^u~"4U9 SQL }L#

4P RETURN od1Xk5X{}5#g{4a)5X5,G41!5* 0#C5(

#CZ8>}L4PI&r'\#C5ITGVf5"d?rs5*{}Dmo=#

IZf"}LP9C;vr`v RETURN od#IZ SQL }LePDywisDN

N;C9C RETURN od#

*5X`vdv5,ID*9CN}#XkZ4P RETURN od.0hCN}5#

TBG9C RETURN odD SQL }LD>}:

CREATE PROCEDURE return_test (IN p_empno CHAR(6),
IN p_emplastname VARCHAR(15) )

LANGUAGE SQL
SPECIFIC return_test
BEGIN

DECLARE v_lastname VARCHAR (15);

SELECT lastname INTO v_lastname
FROM employee

WHERE empno = p_empno;

IF v_lastname = p_emplastname THEN
RETURN 1;

ELSE
RETURN -1;

END IF;

END rt

Z>}P,g{N} p_emplastname kf"Zm employee PD5`%d,G4C}L

5X 1#g{;%d,G4C}L5X -1#

SQL }LPDu~&mLr: u~&mLr7(u~"z1 SQL }LDP*#IZ

SQL }LPkT;cu~"8(u~rX( SQLSTATE 5yw;vr`vu~&mL

r#
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g{ SQL }LPDodvV SQLWARNING r NOT FOUND u~,"RzQT`

&u~yw&mLr,G4 DB2 a+XF(*;x`&&mLr#g{4TK`u~

yw&mLr,G4 DB2 a+XF(*ex SQL }LePDB;vod#g{Qy

w SQLCODE M SQLSTATE d?,G4|G+|,T&Cu~D5#

g{ SQL }LPDodvV SQLEXCEPTION u~,"RzQTX( SQLSTATE r

SQLEXCEPTION u~yw&mLr,G4 DB2 a+XF(*;xC&mLr#g{

Qyw SQLSTATE M SQLCODE d?,G4I&4P&mLrs|GD5+Vp*

“00000”M 0#

g{ SQL }LPDodvV SQLEXCEPTION u~,"Rz4TX( SQLSTATE r

SQLEXCEPTION u~yw&mLr,G4 DB2 aU9 SQL }L"5XAwCLr#

u~&mLrD&mLrywo(GZ4O SQL(}L)odPhvD#

S SQL }LP5Xa{/:

Z SQL }LP,I9CNjjID$w,}(}a{/DPxP|zjID$w#9

I9CNj+a{/5XAwCLr#I(} SQL }L(fZ6W}LwC1)r C

oTf>DM'z&CLr((} CLI &CLr`LSZ"Java"CLI r .NET CLR

oT`4)4lwa{/#

Hvu~

v 4( SQL }LD(^

**S SQL }LP5Xa{/,zXk:

1. Z CREATE PROCEDURE odP8( DYNAMIC RESULT SETS Sd

2. 9C WITH RETURN SdywNj

3. Z SQL }LPr*Nj

4. 9Nj#VTM'z&CLrr*:;*XUNj

TBGv5X%va{/D SQL }LD>}:

CREATE PROCEDURE read_emp()
SPECIFIC read_emp
LANGUAGE SQL
DYNAMIC RESULT SETS 1

Re: BEGIN

DECLARE c_emp CURSOR WITH RETURN FOR
SELECT salary, bonus, comm.
FROM employee
WHERE job != ’PRES’;

OPEN c_emp;

END Re

g{ SQL }L5X.09C CLOSE odXUKNj,G4Nja{/+;a5XA

wCLrrM'z&CLr#

I9C`vNjS SQL }L5X`va{/#*5X`vNj,XkjIBPYw:

v Z CREATE PROCEDURE odP8( DYNAMIC RESULT SETS Sd#8(I\

5XDnsI\a{/}#5J5XDa{/};\,}K}#
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v T(}8( WITH RETURN Sd5XD?va{/ywNj#

v r**5XDNj#

v 9Nj#VTM'z&CLrr*:;*XUNj#

TZ*5XD?va{/,<h*;vNj#

a{/+4|GDr*3r5XxwCLr#

4(5Xa{/D SQL }Ls,zI\k*wC|"lwa{/#

9I(}tC,;NjD`v5}45X`va{/#zXk9C WITH RETURN TO

CLIENT 4ywNj#

9C WITH RETURN TO CLIENT tCr*NjD`v5}D>}gB:

CREATE PROCEDURE PROC(IN a INT)
BEGIN

DECLARE index INTEGER DEFAULT 1;
WHILE index < a DO

BEGIN
DECLARE cur CURSOR WITH RETURN TO CLIENT FOR SELECT * FROM T WHERE pk = index;
OPEN cur;
SET index = index + 1;

END;
END WHILE;

END
@

Z SQL }LPSU}La{/:

ISZ SQL e}LPwCD}LSUa{/#

Xk*@;wC}L+5XDa{/}?#TZwC}LSUD?va{/,<Xk

ywa{/#

*S\ SQL e}LPD}La{/,k4PBPYw:

1. T}L+5XD?va{/ywa{/(;w#}g:

DECLARE result1 RESULT_SET_LOCATOR VARYING;
DECLARE result2 RESULT_SET_LOCATOR VARYING;
DECLARE result3 RESULT_SET_LOCATOR VARYING;

2. wCC}L#}g:

CALL targetProcedure();

3. 9ODP(eDa{/(;wd?k;wC}L`X*#}g:

ASSOCIATE RESULT SET LOCATORS(result1, result2, result3)
WITH PROCEDURE targetProcedure;

4. +;wC}L+]vDa{/NjVdxa{/(;w#}g:

ALLOCATE rsCur CURSOR FOR RESULT SET result1;

5. Sa{/CfP#}g:

FETCH rsCur INTO ...

4( SQL }L

4( SQL }L`F4(NN}]bTs,-rZZ|4P DDL SQL od#
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SQL }LG(}4P CREATE PROCEDURE od4(D,I9C<N*"73$_

r1SS DB2 |nP&mw(CLP)"DB2 |n0Z"DB2 |n`-wrm; DB2

SZjIKNq#

4( SQL }L1,I8($`kLrMs(LrzI}L|D=="CZZ DB2 ?

<S<PhC SQL }L(eLrT0hCd{|!nDZ(j6#

S|nP4( SQL }L:

v C'Xk_PT SQL }L4P CREATE PROCEDURE odyhDX(#

v 4P}LD SQL }LeZ|(DyP SQL odDX(#

v SQL }LD CREATE PROCEDURE odP}CD}]bTsXkfZ,E\4P

Cod#

v T|nP&mw(DB2 CLP)!q1!U9{TbD8CU9{,TZB;=P*$

`kDE>P9C,1!U9{*VE(“;”)#

CLP Xk\;xVvVZ}LeD CREATE odZD SQL oda2M CREATE

PROCEDURE od>mDa2#VEV{XkCZZ SQL }LePU9 SQL o

d,y!8CU9{&CCZU9 CREATE od0I\|,Z CLP E>PDNN

d{ SQL od#

}g,ZTB CREATE PROCEDURE odP,“at;”{E(“@”)Cw DB2 CLP E

> myCLPscript.db2 DU9{:

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

@

v 9CTB CLP |nS|nPKP|, CREATE PROCEDURE odD DB2 CLP E

>:

db2 -td terminating-character -vf CLP-script-name

dP U9{ GZ*KPD CLP E>D~ CLP-E>{ P9CDU9{#

DB2 CLP !n -td 8>+9CU9{4; CLP U9{1!5#-vf 8>+9C CLP

DI!_`(-v)!n,ba<BE>PD?v SQL odr|nKP1T>=A;

O,,1T>4Pb)odr|nyzIDdv#-f !n8>|nD?j*D~#

*KPZ;=PT>DX(E>,kS53|na>{"vTB|n:
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db2 -td@ -vf myCLPscript.db2

*`kM SQL Ts(F$`kMs(!n:

SQL }L"`kM/}"`kM%"w04O SQL(`kM)odD$`kMs(!

nI(}9CTB|nhC5}6'D DB2 "amd? DB2_SQLROUTINE_PREPOPTS 4

xP(F:

db2set DB2_SQLROUTINE_PREPOPTS=<options>

I9C SET_ROUTINE_OPTS f"}LZ}L6p|Db)!n#Z10a0P*4(

SQL }LxhCD!nD5I(} GET_ROUTINE_OPTS /}q!#

CZ`kx(}LD!nf"Z53?<m ROUTINES.PRECOMPILE_OPTIONS ZT

&C}LDPP#g{C}LXBz',G49aZ}LXBz'Zd9Cb)Qf

"!n#

4(}Ls,I9C S Y S P R O C . A L T E R _ R O U T I N E _ P A C K A G E M

SYSPROC.REBIND_ROUTINE_PACKAGE }L4Dd`k!n#DdsD!n43Z

ROUTINES_PRECOMPILE_OPTIONS 53?<mP#

":Z SQL }LPT FETCH odP}CDNjM FOR odPD~=Nj{CKN

jVi#;\T BLOCKING s(!n8(D5gN,+TE/_'==lw}](;

N;P)#

>}#

+Z CLP E>(Bfxv)P(eK>}P9CD SQL }L#b)E>;Z

sqlpl y>?<P,+I(}+ CREATE }Lod4F"3y=zT:DD~

P4aI4(b)D~#

b)y>9Cm expenses,I4gBy>Zy>}]bP4(Cm:

db2 connect to sample
db2 CREATE TABLE expenses(amount DOUBLE, date DATE)
db2 connect reset

*<18(9CUZD ISO q=w*5}6'hC:

db2set DB2_SQLROUTINE_PREPOPTS="DATETIME ISO"
db2stop
db2start

Xk#9;sXBt/ DB2 E\9|Dz'#

;s,SA}]b:

db2 connect to sample

4gBy>Z CLP E> maxamount.db2 P(eZ;v}L:

CREATE PROCEDURE maxamount(OUT maxamnt DOUBLE)
BEGIN

SELECT max(amount) INTO maxamnt FROM expenses;
END @

|+9C!n DATETIME ISO M ISOLATION UR 4(:

db2 "CALL SET_ROUTINE_OPTS(GET_ROUTINE_OPTS() || ’ ISOLATION UR’)"
db2 -td@ -vf maxamount.db2

4gBy>Z CLP E> fullamount.db2 P(eB;v}L:
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CREATE PROCEDURE fullamount(OUT fullamnt DOUBLE)
BEGIN

SELECT sum(amount) INTO fullamnt FROM expenses;
END @

|+9C!n ISOLATION CS 4((k"b,ZKivB,RG49C5}6'

D DATETIME ISO hC):

CALL SET_ROUTINE_OPTS(’ISOLATION CS’)
db2 -td@ -vf fullamount.db2

4gB==Z CLP E> perday.db2 P(e>}PDns;v}L:

CREATE PROCEDURE perday()
BEGIN

DECLARE cur1 CURSOR WITH RETURN FOR
SELECT date, sum(amount)
FROM expenses
GROUP BY date;

OPEN cur1;
END @

ns;v SET_ROUTINE_OPTS wC9C NULL 5w*N}#ba4-

DB2_SQLROUTINE_PREPOPTS "amP8(D+VhC,yTns;v}L

+9C!n DATETIME ISO 4(:

CALL SET_ROUTINE_OPTS(NULL)
db2 -td@ -vf perday.db2

Dx SQL }LDT\
PXDB2 gN`k SQL PL MZ* SQL PL DEv

ZV[gNDx SQL }LDT\.0,&HV[ DB2 gNZ4P CREATE PROCE-

DURE od1`kb)}L#

4( SQL }Ls,DB2 a+}LePD SQL i/k}L_-V*#*9T\o=n

Q,SQL i/T2,==`k*|PDtIN#TZ2,`kDi/,;vNw*I

DB2 E/w*Ci/!qDf!=8iI#|GtIND/O#PX|MND|`E

",kND6DB2 SQL N<7#}L_-`k*/,4SDb#

4P}LZd,?NXF(S}L_-wA SQL od1,DLL k DB2 }f.dfZ

“OBDP;”#S DB2 f> 8.1 *<,SQL }LT“;\@$==”KP#4,|Gk

DB2 }fZ,;X7UdPKP#rK,RGZK&a=DOBDP;"GYw536

pDj{OBDP;,xG DB2 ZDcP;#uY51wCD}L(g OLTP &CL

rPD}L)r&ms?PD}L(g4P}]emD}L)PDOBDP;}?T

|GDT\P\s0l#

|, SQL PL D SQL }LG(}T2,==+d SQL i/`kI|PDN45VD,

xZ* SQL PL /}G(}+/}e1Sek=9C|Di/P45VD#SQL /}

PDi/G;p`kD,Mq/}eG%vi/;y#?N`k9CKC/}Dod

1,<axPK`k#k SQL }LPxPDYw;,,SQL /}PD}Lodk}]

wodZ,;cP4P#rK,?NXF(S}LwA}]wod(r`4)1,;

axPOBDP;#
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g{T_-;P1wC,kD*9C SQL /}

r*}LPD SQL PL k/}PDZ* SQL PL Z`kOfZnp,yTZvi/

SQL }]x;^D}](4,T}]bZ?rb?D}];P1wC)1,Y(}Lz

kiZ/}P4PDYHHZ}LP4PDYHlGOmD#

v1 SQL /}'Vzh*4PDyPod1,E\byv#SQL /};\|,^D}

]bD SQL od#xR,;P;?V SQL PL Z/}DZ* SQL PL PIC#}g,

;\Z SQL /}P4P CALL od"ywNjr5Xa{/#

TBG SQL }LD>},dP|,ICZ*;A SQL /}T9T\o=nQD SQL

PL:

CREATE PROCEDURE GetPrice (IN Vendor CHAR&(20&),
IN Pid INT, OUT price DECIMAL(10,3))

LANGUAGE SQL
BEGIN

IF Vendor eq; ssq;Vendor 1ssq;
THEN SET price eq; (SELECT ProdPrice

FROM V1Table
WHERE Id = Pid);

ELSE IF Vendor eq; ssq;Vendor 2ssq;
THEN SET price eq; (SELECT Price FROM V2Table

WHERE Pid eq; GetPrice.Pid);
END IF;

END

TBGX4D SQL /}:

CREATE FUNCTION GetPrice (Vendor CHAR(20), Pid INT)
RETURNS DECIMAL(10,3)
LANGUAGE SQL
BEGIN

DECLARE price DECIMAL(10,3);
IF Vendor = ’Vendor 1’

THEN SET price = (SELECT ProdPrice
FROM V1Table
WHERE Id = Pid);

ELSE IF Vendor = ’Vendor 2’
THEN SET price = (SELECT Price FROM V2Table

WHERE Pid = GetPrice.Pid);
END IF;
RETURN price;

END

kG!,wC/}kwC}L;,#*wC/},k9C VALUES od,rZmo=

P'D;C(}g,Z SELECT r SET odP)wC/}#BPNN;n<GwCB

/}DP'==:

VALUES (GetPrice(’IBM’, 324))

SELECT VName FROM Vendors WHERE GetPrice(Vname, Pid) < 10

SET price = GetPrice(Vname, Pid)

g{ SQL PL }LP;h*9C;vod,G4&!?\bZdP9C`vo
d#

!\(#SmnO2&C`4r`D SQL,+5JYw1\]W|Gb;c#}gTB

SQL od:
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INSERT INTO tab_comp VALUES (item1, price1, qty1);
INSERT INTO tab_comp VALUES (item2, price2, qty2);
INSERT INTO tab_comp VALUES (item3, price3, qty3);

IX4*%vod:

INSERT INTO tab_comp VALUES (item1, price1, qty1),
(item2, price2, qty2),
(item3, price3, qty3);

`Pekyh1dsEG4P}v-<odyh1dD 1/3#B"X4,KDxI\T

C";c@,+g{zk,NX44P(}gZ-7r%"weP),G4KDxa

\X*#

,y,`FgBD SET odrP:

SET A = expr1;
SET B = expr2;
SET C = expr3;

I4*%v VALUES od:

VALUES expr1, expr2, expr3 INTO A, B, C;

Kd;#tK-<rPDoe(g{Nb=vod.d;P@5T)#*5wb;

c,k<G:

SET A = monthly_avg * 12;
SET B = (A / 2) * correction_factor;

+TO=vod*;*:

VALUES (monthly_avg * 12, (A / 2) * correction_factor) INTO A, B;

;a#t-<oe,-rG INTO X|V.0Dmo=T“"P”==s5#bb6E8

(x B D5"GT8(x A D5*y!,bG-<odDZ{oe#

+`v SQL oduY*%v SQL mo=

kd{`LoT;y,SQL oTa)=V`MDu~9l:}L(IF M CASE od)

0/}(CASE mo=)#Zs`}73B,?V`M<ICZmoFc,9CDV`

MIzD2Cx(#+G,k9C CASE r IF od`-D_-`H,9C CASE m

o=`4D_-|StUM_'#

<GTB SQL PL zk,N:

IF (Price <= MaxPrice) THEN
INSERT INTO tab_comp(Id, Val) VALUES(Oid, Price);

ELSE
INSERT INTO tab_comp(Id, Val) VALUES(Oid, MaxPrice);

END IF;

IF SdPDu~vCZv(+Dv5ek= tab_comp.Val PP#*\bZ}Lk}]

wc.dxPOBDP;,I9C CASE mo=+`,_-mo*%v INSERT od:

INSERT INTO tab_comp(Id, Val)
VALUES(Oid,

CASE
WHEN (Price <= MaxPrice) THEN Price
ELSE MaxPrice

END);
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5C"bDG,IZZ{j?5DNNOBD9C CASE mo=#XpGIZ35od

DRK9C CASE mo=#}g:

IF (Name IS NOT NULL) THEN
SET ProdName = Name;

ELSEIF (NameStr IS NOT NULL) THEN
SET ProdName = NameStr;

ELSE
SET ProdName = DefaultName;

END IF;

IX4*:

SET ProdName = (CASE
WHEN (Name IS NOT NULL) THEN Name
WHEN (NameStr IS NOT NULL) THEN NameStr
ELSE DefaultName

END);

5JO,KX(>}moK|CDbv=8:

SET ProdName = COALESCE(Name, NameStr, DefaultName);

;*M@(1dVv"<GX4 SQL x4DC&#T\a_xxzDC&ss,}z

Vv"X4}Ly(1dzzDI>#

9C SQL D;NThCoe

}L9l(g-7"35MNj)JmRGmov9C SQL DML od^(moDF

c#+G,g{PINb'dD}Lod,G449V_DFc5JOIv9C SQL

DML odmo1,2a*|Gx4gU#MqH0a=DGy,}LFcDT\H9C

DML odmoDH[FcDT\l8v}?6#<GTBzk,N:

DECLARE cur1 CURSOR FOR SELECT col1, col2 FROM tab_comp;
OPEN cur1;
FETCH cur1 INTO v1, v2;
WHILE SQLCODE <> 100 DO

IF (v1 > 20) THEN
INSERT INTO tab_sel VALUES (20, v2);

ELSE
INSERT INTO tab_sel VALUES (v1, v2);

END IF;
FETCH cur1 INTO v1, v2;

END WHILE;

*<1I(}&CO;Z“+`v SQL oduY*%v SQL mo=”PV[Dd;4

Dx-7e:

DECLARE cur1 CURSOR FOR SELECT col1, col2 FROM tab_comp;
OPEN cur1;
FETCH cur1 INTO v1, v2;
WHILE SQLCODE <> 100 DO

INSERT INTO tab_sel VALUES (CASE
WHEN v1 > 20 THEN 20
ELSE v1

END, v2);
FETCH cur1 INTO v1, v2;

END WHILE;

+(}|P8Xli,I+{vzki`4*xPS SELECT D INSERT:
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INSERT INTO tab_sel (SELECT (CASE
WHEN col1 > 20 THEN 20
ELSE col1

END),
col2

FROM tab_comp);

Znu4(1,TZ SELECT odPD?P,}Lk}]wc.dfZOBDP;#Z

ns;N4(1,y>;POBDP;,"RE/wI+VE/j{Fc#

m;=f,g{?v INSERT od<T;,m*?j,G4b;Txr/;IP:

DECLARE cur1 CURSOR FOR SELECT col1, col2 FROM tab_comp;
OPEN cur1;
FETCH cur1 INTO v1, v2;
WHILE SQLCODE <> 100 DO

IF (v1 > 20) THEN
INSERT INTO tab_default VALUES (20, v2);

ELSE
INSERT INTO tab_sel VALUES (v1, v2);

END IF;
FETCH cur1 INTO v1, v2;

END WHILE;

+G,K&9I9C SQL D;NhCXc:

INSERT INTO tab_sel (SELECT col1, col2
FROM tab_comp
WHERE col1 <= 20);

INSERT INTO tab_default (SELECT col1, col2
FROM tab_comp
WHERE col1 > 20);

i4"DxVP}L_-DT\1,{}Nj-7y(D1daPyX(#

01(* DB2 E/w

4(}L1,d SQL i/`k*|PDtIN#}KpDTb,DB2 E/w9ay]

m3FE"(}g,ms!rPP}]5D`T5J)T0`ki/1ICDw}4

*i/!q4P=8#mxPTx|D1,nCI DB2 YNU/b)mD3FE"#

|B3FE"r4(Bw}1,nCXBs(k9CmD SQL }L`X*D|,TJ

m DB2 4(9CnB3FE"Mw}D=8#

I9C RUNSTATS |n4|Bm3FE"#*XBs(k SQL }L`X*D|,I

9C DB2 f> 8.1 Pa)D REBIND_ROUTINE_PACKAGE ZC}L#}g,I9

CTB|n4XBs(}L MYSCHEMA.MYPROC D|:

CALL SYSPROC.REBIND_ROUTINE_PACKAGE(’P’, ’MYSCHEMA.MYPROC’, ’ANY’)

dP“P”8>C|T&Z}L,“ANY”8>a<GT SQL 76PDyP/}M`MxP

/}M`Mbv#kND REBIND |nD|nN<u?4Kb|`j8E"#

9C}i

I9C}iZ&CLrkf"}L.d_'+]}]/O,T0Z SQL }LPf"M

Yw2,}]/Ox;X9CX5m#kT SQL }LPICD}iDYwLrJm_

'f"Mlw}]#CZ4(PHs!}iD&CLrT\H4(sM}i(f#*

8WVZ)D&CLrT\C\`,-rG{v}if"ZwZfP#kND`X4

S?VTKbd{E"#
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SQL /}
SQL /}Gj+(} SQL 5VD/},ICZb0ITq`LS}L;ywCD_

-#I4( SQL j?/}M SQL m/}#

Z}]br}]b&CLre5a9PPm`PCD&CLrICZ SQL /}#SQL

/}ICZTP}]4(YwLr")9ZC/}D'V"9&CLr_-|S#i

/,"ICZDx{e}]bhFM}]b2+T#

TBwba)PX SQL /}D|`E":

SQL /}D&\
SQL /}_Pm`#C&\:

SQL /}:

v I|, SQL }LoTod0&\,|G'VZ+32,M/, SQL od\'5V

XFw_-#

v Z{v DB2 5P7FD}]bz7P\'V,Zb)z7P,Z DB2 f> 9 P\

'VDs?V&\2\'V#

v WZ5V,-rG|G9Cr%_6?`MoT#

v SQL /}HH[Db?/}|I?#

v 'VdkN}#

v SQL j?/}5Xj?5#

v SQL m/}5Xma{/#

v 'Vr%+&\?sDu~Mms&m#M#

v JmzaIX+ SQLSTATE M SQLCODE 5w*Xbd?CJ#

v $tZ}]bP,"Rw*8]M4-YwD;?VT/8]M4-#

v IZ SQL odP'V9Cmo=DNN;CwC#

v KPTd{ SQL /}r9Cd{oT5VD/}xP6W/}wC#

v 'V]i(Z`kM/}P9C/, SQL 1)#

v I(}%"wwC#

v m` SQL odI|(Z SQL /}P,+|G}b#PXIZ SQL /}P|("

4PD SQL odDj{Pm,kND:IZ}LP4PD SQL od

SQL /}a)c:'V(;^ZOfP>Dwn)#y]nQ6}5V1,|GId1

}]be5a9"}]b&CLrhFM}]b53T\PDX*G+#

hF SQL /}
hF SQL /}GZ}]bP4( SQL /}.04PDNq#

*hF SQL /},&l$ SQL /}D&\#TBwba)PX SQL /}hFEn

D|`E":

Z*M SQL /}M`kM SQL /}:

SQL /}P=V5V`M:Z*M SQL /}M`kM SQL /}#

Z*M SQL /}
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Z*M SQL /}G9C CREATE FUNCTION od4(D SQL /},dw

e* RETURN odrZ*4Ood#Z*4OodG9C BEGIN ATOMIC M

END X|V(eD#

Z*M SQL /}I|, SQL odMZ* SQL PL od:SQL PL odDS

/#

`kM SQL /}

`kM SQL /}G9C CREATE FUNCTION od4(D SQL /},dw

e* RETURN odr`kM4Ood#`kM4OodG9C BEGIN M

END X|V(eD#

!T ATOMIC Sd1,SQL /}a;`k,rKI|(r}CD SQL PL &

\HZ*M SQL /}`#`kM SQL /}I|(BPZZ*M SQL /}P

;\'VD&\:

v SQL PL od,|(:

– CASE od

– REPEAT od

v Nj&m

v /, SQL

v u~&mLr

SQL /}^F:

4( SQL /}.0roOk SQL /}D5VM9CPXDJb1,&"b SQL /

}D^F#

SQL /}fZTB^F:

v SQL m/};\|,`kM4Ood#

v ;\ZVx}]b73PwC|,`kM4OodD SQL j?/}#

v y](e,SQL /};\|,9C WITH RETURN Sd(eDNj#

v ;\ZVx}]b73PwC`kM SQL j?/}#

v TB}]`MZ`kM SQL /}P;\'V:a9/}]`M"XML }]`M"

LONG VARCHAR }]`MM LONG VARGRAPHIC }]`M#

v ZKf>P,;'VZ`kM SQL /}P9C DECLARE TYPE od#

4( SQL j?/}
hF}]br*"&CLr1&4( SQL j?/}#b0;iIX49CD_-Tc

IZ`v&CLrD SQL odr}]bTsP}CG#PC1,(#a4( SOL j

?/}#

4( SQL /}.0:

v A!:Z 813D:SQL /};

v A!:Z 813D:SQL /}D&\;

v 7#z_P4P CREATE FUNCTION (scalar) odDX(#

^F
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kND:Z 823D:SQL /}^F;

1. (e CREATE FUNCTION (scalar) od:

a. 8(/}D{F#

b. 8(?vdkN}D{FM}]`M#

c. 8( RETURNS X|VMj?5X5D}]`M#

d. 8( BEGIN X|VT}k/}e#"b:;(iTB/}9C BEGIN ATOMIC

X|V#

e. 8(/}e#8( RETURN SdMj?5X5rd?#

f. 8( END X|V#

2. S\'VSZ4P CREATE FUNCTION (scalar) od#

CREATE FUNCTION (scalar) od&I&4P,"R&4(j?/}#

>} 1:

TBG`kM SQL /}D>}:

CREATE FUNCTION GetPrice (Vendor CHAR(20), Pid INT)
RETURNS DECIMAL(10,3)
LANGUAGE SQL
MODIFIES SQL
BEGIN

DECLARE price DECIMAL(10,3);

IF Vendor = ’Vendor 1’
THEN SET price = (SELECT ProdPrice FROM V1Table WHERE Id = Pid);

ELSE IF Vendor = ’Vendor 2’
THEN SET price = (SELECT Price

FROM V2Table
WHERE Pid = GetPrice.Pid);

END IF;

RETURN price;
END

K/}SU=vdkN}5,"y]dkN}5Pu~5X%vj?5#|h*yw

"9CV?d? price 4#f*5XD51=/}5X#

>} 2:

TB>}]>|,Nj"u~&mLrodM REPEAT odD`kM SQL /}(e:

CREATE FUNCTION exit_func(a INTEGER)
SPECIFIC exit_func
LANGUAGE SQL
RETURNS INTEGER
BEGIN

DECLARE val INTEGER DEFAULT 0;

DECLARE myint INTEGER DEFAULT 0;

DECLARE cur2 CURSOR FOR
SELECT c2 FROM udfd1

WHERE c1 <= a
ORDER BY c1;

DECLARE EXIT HANDLER FOR NOT FOUND
BEGIN

SIGNAL SQLSTATE ’70001’

Z 1 B SQL PL 'V 83



SET MESSAGE_TEXT =
’Exit handler for not found fired’;

END;

OPEN cur2;

REPEAT
FETCH cur2 INTO val;
SET myint = myint + val;

UNTIL (myint >= a)
END REPEAT;

CLOSE cur2;

RETURN myint;

END@

4(j?/}s,zI\k*wCC/}TxPbT#

4( SQL m/}
If14( SQL m/}#

4( SQL m/}.0,k7#z_P4P CREATE FUNCTION (table) odyhDX

(#

^F

kND:Z 823D:SQL /}^F;

1. (e CREATE FUNCTION (table) od:

a. 8(/}D{F#

b. 8(?vdkN}D{FM}]`M#

c. 8(}LtT#

d. 8( RETURNS TABLE X|V#

e. 8(CZ}k/}eD BEGIN ATOMIC X|V#

f. 8(/}e#

g. 8( RETURN Sd,dP8(CZ(e*5XDa{/Di/"C=(E(p

4#

h. 8( END X|V#

2. S\'VSZ4P CREATE FUNCTION (table) od#

CREATE FUNCTION (table) od&I&4P"R&4(m/}#

>} 1:

TBGCZG<MsFT01=.}]yv|BD`kM SQL m/}D>}:

CREATE FUNCTION update_salary (updEmpNum CHAR(4), amount INTEGER)
RETURNS TABLE (emp_lastname VARCHAR(10),

emp_firstname VARCHAR(10),
newSalary INTEGER)

LANGUAGE SQL
MODIFIES SQL DATA
NO EXTERNAL ACTION
NOT DETERMINISTIC
BEGIN ATOMIC
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INSERT INTO audit_table(user, table, action, time)
VALUES (USER, ’EMPLOYEE’,
’Salary update. Values: ’ || updEmpNum || ’ ’ || char(amount), CURRENT_TIMESTAMP);

RETURN (SELECT lastname, firstname, salary
FROM FINAL TABLE(UPDATE employee SET salary = salary + amount WHERE employee.empnum = updEmpNum));

END

K/}a|B updEmpNum y8(01D=.(|BpnI amount 8(),"R2a

ZsFm audit_table PG<wC}LDC'"y^DmD{FT0C'yw^DD`

M#Z FROM SdP}C}]|DodD SELECT odC45Xy|BDP5#

>} 2:

TBG`kM SQL m/}D>}:

CREATE TABLE t1(pk INT

CREATE TABLE t1_archive LIKE T1%

CREATE FUNCTION archive_tbl_t1(ppk INT)
RETURNS TABLE(pk INT, c1 INT, date)

LANGUAGE SQL
MODIFIES SQL DATA
BEGIN ATOMIC

DECLARE c1 INT;

DECLARE date DATE;

SET (c1, date) = (SELECT * FROM OLD TABLE(DELETE FROM t1 WHERE t1.pk = ppk));

INSERT INTO T1_ARCHIVE VALUES (ppk, c1, date);

RETURN VALUES (pk, c1, date);
END%

4(m/}s,zI\k*wCC/}TxPbT#

4Ood

4Ood+d{odiOII4Pi#4OodI@"4P,2I|(Z}L"/

}"=(M%"w.`D}]bTsD(eP#r*fZ;,npM^F,yT|G

D SQL od;,#

4OodITGZ*4Ood(T0F*/,4Ood)r`kM4Ood#=Vo

d.dDnpT>gB#

Z*4Ood

Z*4OodG-SD,"R9C BEGIN ATOMIC M END X|V(e,I

Zb=vX|Vd(eM4Pd{ SQL od#Z*4OodI|,d?yw"

SQL odT06p*Z* SQL PL odD SQL PL odS/#

`kM4Ood

`kM4Ood;G-SD,"R9C BEGIN M END X|V(e,IZb

=vX|Vd(eM4Pd{ SQL od#`kM4OodI|, SQL odM

yP SQL PL od#
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g{*9Cf`kM4Ooda)Dd{&\,G4&!q9C`kM4Oodx;

GZ*4Ood#

9C4Ood

4Oodw*CZ4(IS DB2 |nP&mw4PDrLE>#9I9C|G4(e

}Lr%"wDwe#

T4OodD^F

4(4Ood.0roOk4OodD5VM9CPXDJb1,&"b4OodD

^F#

Z*M SQL /}fZTB^F:

v v'V SQL PL odDS/#

v ;'V DECLARE TYPE od#

`kM SQL /}fZTB^F:

v SQL m/};\|,`kM4Ood#

v ;\ZVx}]b73PwC|,`kM4OodD SQL j?/}#

v 'V DECLARE TYPE od,+;'V+dkTB}]`MdO9C:a9/}]

`M"XML }]`M"LONG VARCHAR }]`MM LONG VARGRAPHIC }]

`M#

4(4Ood

h*KPI SQL odiIDE>1,&4("4P4Ood#

4(4Ood.0:

v A!:Z 853D:4Ood;

v 7#z_P4P4OodyhDX(#

^F

PX4OodD^FPm,kND:

v :T4OodD^F;

1. (e4O SQL od#

2. S\'VSZ4P4O SQL od#

g{T/,==4P,G4C SQL od&I&4P#

TBG|, SQL PL DZ*M4O SQL odD>}:

BEGIN
FOR row AS

SELECT pk, c1, discretize(c1) AS v FROM source
DO

IF row.v is NULL THEN
INSERT INTO except VALUES(row.pk, row.c1);

ELSE
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INSERT INTO target VALUES(row.pk, row.d);
END IF;

END FOR;
END

4OodIX|V BEGIN M END s(#||(9C|,Z SQL PL PD FOR M

IF/ELSE XFod#FOR odCZ(}Q(eD;iP|z#TZ?P,+liP5"

y]C5Pu~X+;i5ek=m;vmP#
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Z 2 B PL/SQL 'V

zIT9C DB2 SZ4`kM4P PL/SQL(}LoT/a9/i/oT)od#K'

V\;5MtCVP PL/SQL bv=8D4ST,T9b)bv=8\;k DB2 }]

~qwdO$w#

'VDSZ|(:

v DB2 |nP&mw(CLP)

v DB2 CLPPlus

v IBM Data Studio

v IBM Optim™ Development Studio

1!ivB,b)SZ;Jm4P PL/SQL od#zXkZ DB2 }]~qwOtC

PL/SQL od4P'V#

PL/SQL &\
zIT9C DB2 SZ4`kM4P PL/SQL odME>#

IT4PBP PL/SQL od:

v d{i;}g DECLARE...BEGIN...END

v CREATE OR REPLACE FUNCTION od

v CREATE OR REPLACE PACKAGE od

v CREATE OR REPLACE PACKAGE BODY od

v CREATE OR REPLACE PROCEDURE od

v CREATE OR REPLACE TRIGGER od

v DROP PACKAGE od

v DROP PACKAGE BODY od

ITSd{ PL/SQL odr DB2 SQL PL odPwC PL/SQL }LM/}#IT9

C CALL odS SQL PL PwC PL/SQL }L#

Z PL/SQL OBDP,'VBPodMoT*X:

v `Myw(ZKf>P,;ZLr|P'V`Myw#Z}L"/}"%"wrd

{iP,;'V`Myw#)

– X*}i

– G<`M

– VARRAY `M

v d?yw:

– %ROWTYPE

– %TYPE

v y>od"SdModtT:
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– 35od

– NULL od

– RETURNING INTO Sd

– odtT,|( SQL%FOUND"SQL%NOTFOUND M SQL%ROWCOUNT

v XFodMa9:

– CASE od:

- r% CASE od

- QwM CASE od

– l#&m

– EXIT od

– FOR od

– GOTO od

– IF od

– LOOP od

– WHILE od

v 2,Nj:

– CLOSE od

– Nj FOR -7od

– FETCH od(|(T %ROWTYPE d?*?jD FETCH INTO)

– OPEN od

– N}/Nj

– NjtT

v REF CURSOR 'V:

– `M* REF CURSOR Dd?MN}

– ? REF CURSOR

– OPEN FOR od

– + REF CURSOR 5X= JDBC &CLr

v ms'V:

– RAISE_APPLICATION_ERROR }L

– RAISE od

– SQLCODE /}

– SQLERRM /}

y] CLP E>44( PL/SQL }LM/}
ITy] DB2 |nP&mw(CLP)E>44( PL/SQL }LM/}#

1. Z CLP E>D~P9l PL/SQL }Lr/}(e#?vodyT;P{M}1\

V{(/)ax# mb,9'Vd{odU9V{#

2. #fD~# Z>>}P,D~{G script.db2#

3. S CLP P4PKE># g{Q9C}1\V{rVE4U9od,k"vTB|

n:
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db2 -td/ -vf script.db2

g{ZE>D~P9CKm;vodU9V{(}g @ V{),G4XkZ|nV

{.P8(CV{#}g:

db2 -td@ -vf script.db2

g{;Po(ms,G4C CLP E>&Ca4PI&#

TB CLP E>>}4(;v PL/SQL /}M}L,;swCC PL/SQL }L#

CONNECT TO mydb
/

CREATE TABLE emp (
name VARCHAR2(10),
salary NUMBER,
comm NUMBER,
tot_comp NUMBER

)
/

INSERT INTO emp VALUES (’Larry’, 1000, 50, 0)
/
INSERT INTO emp VALUES (’Curly’, 200, 5, 0)
/
INSERT INTO emp VALUES (’Moe’, 10000, 1000, 0)
/

CREATE OR REPLACE FUNCTION emp_comp (
p_sal NUMBER,
p_comm NUMBER )

RETURN NUMBER
IS
BEGIN

RETURN (p_sal + NVL(p_comm, 0)) * 24;
END emp_comp
/

CREATE OR REPLACE PROCEDURE update_comp(p_name IN VARCHAR) AS
BEGIN

UPDATE emp SET tot_comp = emp_comp(salary, comm)
WHERE name = p_name;

END update_comp
/

CALL update_comp(’Curly’)
/

SELECT * FROM emp
/

CONNECT RESET
/

KE>zITBy>dv:

CALL update_comp(’Curly’)

Return Status = 0

SELECT * FROM emp

NAME SALARY COMM TOT_COMP
---------- ------...--------- ----...----------- --------...-------
Larry 1000 50 0
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Curly 200 5 4920
Moe 10000 1000 0

3 record(s) selected.

(}xPwC4bTB}Lr/}#TZ}L,k9C CALL od#TZ/},k4P

|,TG)/}D}CDi/rd{ SQL od#

PL/SQL 'V=fD^F
Z4P PL/SQL `k.0T0ZT PL/SQL `krKP1JbxPJOoO1,"b

PL/SQL `k=fD^FAXX*#

ZKf>P:

v ;'V*BPz7f>`kM4P PL/SQL od:

– DB2 Express-C

v ^(ZVx}]b73P4( PL/SQL /}M%"w#

v }]b4;(e* Unicode }]b1,;'VZ PL/SQL odr PL/SQL OBDP

9C NCLOB }]`M#Z Unicode }]bP,NCLOB }]`M+3d= DB2

DBCLOB }]`M#

v ;'V XMLTYPE }]`M#

v Z/}"}L"%"wrd{iP,;'V`Myw#

v PL/SQL %"w;'V FOR EACH STATEMENT !n#

PL/SQL y>#=
s?V PL/SQL >}yZ;vzmi/z9PD01D PL/SQL y>#=#

TBE>(plsql_sample.sql)CZ(eC PL/SQL y>#=#

--
-- Script that creates the ’sample’ tables, views, procedures,
-- functions, triggers, and so on.
--
-- Create and populate tables used in the documentation examples.
--
-- Create the ’dept’ table
--
CREATE TABLE dept (

deptno NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR2(14) NOT NULL CONSTRAINT dept_dname_uq UNIQUE,
loc VARCHAR2(13)

);
--
-- Create the ’emp’ table
--
CREATE TABLE emp (

empno NUMBER(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR2(10),
job VARCHAR2(9),
mgr NUMBER(4),
hiredate DATE,
sal NUMBER(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm NUMBER(7,2),
deptno NUMBER(2) CONSTRAINT emp_ref_dept_fk

REFERENCES dept(deptno)
);
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--
-- Create the ’jobhist’ table
--
CREATE TABLE jobhist (

empno NUMBER(4) NOT NULL,
startdate DATE NOT NULL,
enddate DATE,
job VARCHAR2(9),
sal NUMBER(7,2),
comm NUMBER(7,2),
deptno NUMBER(2),
chgdesc VARCHAR2(80),
CONSTRAINT jobhist_pk PRIMARY KEY (empno, startdate),
CONSTRAINT jobhist_ref_emp_fk FOREIGN KEY (empno)

REFERENCES emp(empno) ON DELETE CASCADE,
CONSTRAINT jobhist_ref_dept_fk FOREIGN KEY (deptno)

REFERENCES dept (deptno) ON DELETE SET NULL,
CONSTRAINT jobhist_date_chk CHECK (startdate <= enddate)

);
--
-- Create the ’salesemp’ view
--
CREATE OR REPLACE VIEW salesemp AS

SELECT empno, ename, hiredate, sal, comm FROM emp WHERE job = ’SALESMAN’;
--
-- Sequence to generate values for function ’new_empno’
--
CREATE SEQUENCE next_empno START WITH 8000 INCREMENT BY 1;
--
-- Issue PUBLIC grants
--
GRANT ALL ON emp TO PUBLIC;
GRANT ALL ON dept TO PUBLIC;
GRANT ALL ON jobhist TO PUBLIC;
GRANT ALL ON salesemp TO PUBLIC;
--
-- Load the ’dept’ table
--
INSERT INTO dept VALUES (10,’ACCOUNTING’,’NEW YORK’);
INSERT INTO dept VALUES (20,’RESEARCH’,’DALLAS’);
INSERT INTO dept VALUES (30,’SALES’,’CHICAGO’);
INSERT INTO dept VALUES (40,’OPERATIONS’,’BOSTON’);
--
-- Load the ’emp’ table
--
INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’17-DEC-80’,800,NULL,20);
INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’20-FEB-81’,1600,300,30);
INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’22-FEB-81’,1250,500,30);
INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’02-APR-81’,2975,NULL,20);
INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’28-SEP-81’,1250,1400,30);
INSERT INTO emp VALUES (7698,’BLAKE’,’MANAGER’,7839,’01-MAY-81’,2850,NULL,30);
INSERT INTO emp VALUES (7782,’CLARK’,’MANAGER’,7839,’09-JUN-81’,2450,NULL,10);
INSERT INTO emp VALUES (7788,’SCOTT’,’ANALYST’,7566,’19-APR-87’,3000,NULL,20);
INSERT INTO emp VALUES (7839,’KING’,’PRESIDENT’,NULL,’17-NOV-81’,5000,NULL,10);
INSERT INTO emp VALUES (7844,’TURNER’,’SALESMAN’,7698,’08-SEP-81’,1500,0,30);
INSERT INTO emp VALUES (7876,’ADAMS’,’CLERK’,7788,’23-MAY-87’,1100,NULL,20);
INSERT INTO emp VALUES (7900,’JAMES’,’CLERK’,7698,’03-DEC-81’,950,NULL,30);
INSERT INTO emp VALUES (7902,’FORD’,’ANALYST’,7566,’03-DEC-81’,3000,NULL,20);
INSERT INTO emp VALUES (7934,’MILLER’,’CLERK’,7782,’23-JAN-82’,1300,NULL,10);
--
-- Load the ’jobhist’ table
--
INSERT INTO jobhist VALUES (7369,’17-DEC-80’,NULL,’CLERK’,800,NULL,20,

’New Hire’);
INSERT INTO jobhist VALUES (7499,’20-FEB-81’,NULL,’SALESMAN’,1600,300,30,

’New Hire’);
INSERT INTO jobhist VALUES (7521,’22-FEB-81’,NULL,’SALESMAN’,1250,500,30,
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’New Hire’);
INSERT INTO jobhist VALUES (7566,’02-APR-81’,NULL,’MANAGER’,2975,NULL,20,

’New Hire’);
INSERT INTO jobhist VALUES (7654,’28-SEP-81’,NULL,’SALESMAN’,1250,1400,30,

’New Hire’);
INSERT INTO jobhist VALUES (7698,’01-MAY-81’,NULL,’MANAGER’,2850,NULL,30,

’New Hire’);
INSERT INTO jobhist VALUES (7782,’09-JUN-81’,NULL,’MANAGER’,2450,NULL,10,

’New Hire’);
INSERT INTO jobhist VALUES (7788,’19-APR-87’,’12-APR-88’,’CLERK’,1000,NULL,20,

’New Hire’);
INSERT INTO jobhist VALUES (7788,’13-APR-88’,’04-MAY-89’,’CLERK’,1040,NULL,20,

’Raise’);
INSERT INTO jobhist VALUES (7788,’05-MAY-90’,NULL,’ANALYST’,3000,NULL,20,

’Promoted to Analyst’);
INSERT INTO jobhist VALUES (7839,’17-NOV-81’,NULL,’PRESIDENT’,5000,NULL,10,

’New Hire’);
INSERT INTO jobhist VALUES (7844,’08-SEP-81’,NULL,’SALESMAN’,1500,0,30,

’New Hire’);
INSERT INTO jobhist VALUES (7876,’23-MAY-87’,NULL,’CLERK’,1100,NULL,20,

’New Hire’);
INSERT INTO jobhist VALUES (7900,’03-DEC-81’,’14-JAN-83’,’CLERK’,950,NULL,10,

’New Hire’);
INSERT INTO jobhist VALUES (7900,’15-JAN-83’,NULL,’CLERK’,950,NULL,30,

’Changed to Dept 30’);
INSERT INTO jobhist VALUES (7902,’03-DEC-81’,NULL,’ANALYST’,3000,NULL,20,

’New Hire’);
INSERT INTO jobhist VALUES (7934,’23-JAN-82’,NULL,’CLERK’,1300,NULL,10,

’New Hire’);

SET SQLCOMPAT PLSQL;
--
-- Procedure that lists all employees’ numbers and names
-- from the ’emp’ table using a cursor
--
CREATE OR REPLACE PROCEDURE list_emp
IS

v_empno NUMBER(4);
v_ename VARCHAR2(10);
CURSOR emp_cur IS

SELECT empno, ename FROM emp ORDER BY empno;
BEGIN

OPEN emp_cur;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN emp_cur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
CLOSE emp_cur;

END;
/
--
-- Procedure that selects an employee row given the employee
-- number and displays certain columns
--
CREATE OR REPLACE PROCEDURE select_emp (

p_empno IN NUMBER
)
IS

v_ename emp.ename%TYPE;
v_hiredate emp.hiredate%TYPE;
v_sal emp.sal%TYPE;
v_comm emp.comm%TYPE;
v_dname dept.dname%TYPE;
v_disp_date VARCHAR2(10);
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BEGIN
SELECT ename, hiredate, sal, NVL(comm, 0), dname

INTO v_ename, v_hiredate, v_sal, v_comm, v_dname
FROM emp e, dept d
WHERE empno = p_empno

AND e.deptno = d.deptno;
v_disp_date := TO_CHAR(v_hiredate, ’YYYY/MM/DD’);
DBMS_OUTPUT.PUT_LINE(’Number : ’ || p_empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || v_ename);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_disp_date);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);
DBMS_OUTPUT.PUT_LINE(’Commission: ’ || v_comm);
DBMS_OUTPUT.PUT_LINE(’Department: ’ || v_dname);

EXCEPTION
WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE(’Employee ’ || p_empno || ’ not found’);
WHEN OTHERS THEN

DBMS_OUTPUT.PUT_LINE(’The following is SQLERRM:’);
DBMS_OUTPUT.PUT_LINE(SQLERRM);
DBMS_OUTPUT.PUT_LINE(’The following is SQLCODE:’);
DBMS_OUTPUT.PUT_LINE(SQLCODE);

END;
/
--
-- Procedure that queries the ’emp’ table based on
-- department number and employee number or name. Returns
-- employee number and name as IN OUT parameters and job,
-- hire date, and salary as OUT parameters.
--
CREATE OR REPLACE PROCEDURE emp_query (

p_deptno IN NUMBER,
p_empno IN OUT NUMBER,
p_ename IN OUT VARCHAR2,
p_job OUT VARCHAR2,
p_hiredate OUT DATE,
p_sal OUT NUMBER

)
IS
BEGIN

SELECT empno, ename, job, hiredate, sal
INTO p_empno, p_ename, p_job, p_hiredate, p_sal
FROM emp
WHERE deptno = p_deptno

AND (empno = p_empno
OR ename = UPPER(p_ename));

END;
/
--
-- Procedure to call ’emp_query_caller’ with IN and IN OUT
-- parameters. Displays the results received from IN OUT and
-- OUT parameters.
--
CREATE OR REPLACE PROCEDURE emp_query_caller
IS

v_deptno NUMBER(2);
v_empno NUMBER(4);
v_ename VARCHAR2(10);
v_job VARCHAR2(9);
v_hiredate DATE;
v_sal NUMBER;

BEGIN
v_deptno := 30;
v_empno := 0;
v_ename := ’Martin’;
emp_query(v_deptno, v_empno, v_ename, v_job, v_hiredate, v_sal);
DBMS_OUTPUT.PUT_LINE(’Department : ’ || v_deptno);
DBMS_OUTPUT.PUT_LINE(’Employee No: ’ || v_empno);
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DBMS_OUTPUT.PUT_LINE(’Name : ’ || v_ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || v_job);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_hiredate);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);

EXCEPTION
WHEN TOO_MANY_ROWS THEN

DBMS_OUTPUT.PUT_LINE(’More than one employee was selected’);
WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE(’No employees were selected’);
END;
/
--
-- Function to compute yearly compensation based on semimonthly
-- salary
--
CREATE OR REPLACE FUNCTION emp_comp (

p_sal NUMBER,
p_comm NUMBER

) RETURN NUMBER
IS
BEGIN

RETURN (p_sal + NVL(p_comm, 0)) * 24;
END;
/
--
-- After statement-level triggers that display a message after
-- an insert, update, or deletion to the ’emp’ table. One message
-- per SQL command is displayed.
--
CREATE OR REPLACE TRIGGER user_ins_audit_trig

AFTER INSERT ON emp
FOR EACH ROW

DECLARE
v_action VARCHAR2(24);

BEGIN
v_action := ’ added employee(s) on ’;
DBMS_OUTPUT.PUT_LINE(’User ’ || USER || v_action ||

TO_CHAR(SYSDATE,’YYYY-MM-DD’));
END;
/
CREATE OR REPLACE TRIGGER user_upd_audit_trig

AFTER UPDATE ON emp
FOR EACH ROW

DECLARE
v_action VARCHAR2(24);

BEGIN
v_action := ’ updated employee(s) on ’;
DBMS_OUTPUT.PUT_LINE(’User ’ || USER || v_action ||

TO_CHAR(SYSDATE,’YYYY-MM-DD’));
END;
/
CREATE OR REPLACE TRIGGER user_del_audit_trig

AFTER DELETE ON emp
FOR EACH ROW

DECLARE
v_action VARCHAR2(24);

BEGIN
v_action := ’ deleted employee(s) on ’;
DBMS_OUTPUT.PUT_LINE(’User ’ || USER || v_action ||

TO_CHAR(SYSDATE,’YYYY-MM-DD’));
END;
/
--
-- Before row-level triggers that display employee number and
-- salary of an employee that is about to be added, updated,
-- or deleted in the ’emp’ table
--
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CREATE OR REPLACE TRIGGER emp_ins_sal_trig
BEFORE INSERT ON emp
FOR EACH ROW

DECLARE
sal_diff NUMBER;

BEGIN
DBMS_OUTPUT.PUT_LINE(’Inserting employee ’ || :NEW.empno);
DBMS_OUTPUT.PUT_LINE(’..New salary: ’ || :NEW.sal);

END;
/
CREATE OR REPLACE TRIGGER emp_upd_sal_trig

BEFORE UPDATE ON emp
FOR EACH ROW

DECLARE
sal_diff NUMBER;

BEGIN
sal_diff := :NEW.sal - :OLD.sal;
DBMS_OUTPUT.PUT_LINE(’Updating employee ’ || :OLD.empno);
DBMS_OUTPUT.PUT_LINE(’..Old salary: ’ || :OLD.sal);
DBMS_OUTPUT.PUT_LINE(’..New salary: ’ || :NEW.sal);
DBMS_OUTPUT.PUT_LINE(’..Raise : ’ || sal_diff);

END;
/
CREATE OR REPLACE TRIGGER emp_del_sal_trig

BEFORE DELETE ON emp
FOR EACH ROW

DECLARE
sal_diff NUMBER;

BEGIN
DBMS_OUTPUT.PUT_LINE(’Deleting employee ’ || :OLD.empno);
DBMS_OUTPUT.PUT_LINE(’..Old salary: ’ || :OLD.sal);

END;
/
--
-- Package specification for the ’emp_admin’ package
--
CREATE OR REPLACE PACKAGE emp_admin
IS

FUNCTION get_dept_name (
p_deptno NUMBER

) RETURN VARCHAR2;
FUNCTION update_emp_sal (

p_empno NUMBER,
p_raise NUMBER

) RETURN NUMBER;
PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,
p_deptno NUMBER

);
PROCEDURE fire_emp (

p_empno NUMBER
);

END emp_admin;
/
--
-- Package body for the ’emp_admin’ package
--
CREATE OR REPLACE PACKAGE BODY emp_admin
IS

--
-- Function that queries the ’dept’ table based on the department
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-- number and returns the corresponding department name
--
FUNCTION get_dept_name (

p_deptno IN NUMBER
) RETURN VARCHAR2
IS

v_dname VARCHAR2(14);
BEGIN

SELECT dname INTO v_dname FROM dept WHERE deptno = p_deptno;
RETURN v_dname;

EXCEPTION
WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE(’Invalid department number ’ || p_deptno);
RETURN ’’;

END;
--
-- Function that updates an employee’s salary based on the
-- employee number and salary increment/decrement passed
-- as IN parameters. Upon successful completion the function
-- returns the new updated salary.
--
FUNCTION update_emp_sal (

p_empno IN NUMBER,
p_raise IN NUMBER

) RETURN NUMBER
IS

v_sal NUMBER := 0;
BEGIN

SELECT sal INTO v_sal FROM emp WHERE empno = p_empno;
v_sal := v_sal + p_raise;
UPDATE emp SET sal = v_sal WHERE empno = p_empno;
RETURN v_sal;

EXCEPTION
WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE(’Employee ’ || p_empno || ’ not found’);
RETURN -1;

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(’The following is SQLERRM:’);
DBMS_OUTPUT.PUT_LINE(SQLERRM);
DBMS_OUTPUT.PUT_LINE(’The following is SQLCODE:’);
DBMS_OUTPUT.PUT_LINE(SQLCODE);
RETURN -1;

END;
--
-- Procedure that inserts a new employee record into the ’emp’ table
--
PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,
p_deptno NUMBER

)
AS
BEGIN

INSERT INTO emp(empno, ename, job, sal, hiredate, comm, mgr, deptno)
VALUES(p_empno, p_ename, p_job, p_sal,

p_hiredate, p_comm, p_mgr, p_deptno);
END;
--
-- Procedure that deletes an employee record from the ’emp’ table based
-- on the employee number
--
PROCEDURE fire_emp (
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p_empno NUMBER
)
AS
BEGIN

DELETE FROM emp WHERE empno = p_empno;
END;

END;
/

SET SQLCOMPAT DB2;

#}/

#}/Tng}L"%"w"S<M PL/SQL Lr|H}]bTsD DDL odwex

P`k#9zk#}/PzZ#$zD*6z(,bGr*d{C'^(DAKz

k,+G DB2 }]b Linux® f"UNIX® fM Windows® fT;ITmbKzk#

DBMS_DDL #ia)K=v}L,CZ9}L"%"w"S<r PL/SQL Lr|#}

/:

WRAP /}
+}L"%"w"PL/SQL Lr|r_ PL/SQL Lr|we(ew*Td?,

;szI;vV{.,dP|,u<7,sfzECodDd`?VD#}/

f>#}g,dk*gBy>:

CREATE PROCEDURE P(a INT)
BEGIN

INSERT INTO T1 VALUES (a);
END

9C DBMS_DDL.WRAP /}I\a<B:

CREATE PROCEDURE P(a INT) WRAPPED SQL09072
aBcDefg12AbcasHGJG6JKHhgkjFGHHkkkljljk878979HJHui99

DDL odD#}/?V|,zk3;d?V{,7#|TZNNzk3<P

'#

CREATE_WRAPPED }L
kOfyhvD WRAP /}IC`,Ddk,+|;a5X#}/DD>,x

GZ}]bP4(;vTs#ZZ?;a9CTs#}/,Tc`kwIT&

mCTs;+G,Zng SYSCAT.ROUTINES r SYSCAT.TRIGGERS H?<

S<P,a9 TEXT PDZ]#}/#

ITZ CLP E>P9CQ#}/Dod,"RIT9CM'zSZ+Q#}/Dod

w*/, SQL od4a;#

#}/ICZBPod:

v db2look((}9C -wrap !n)

v CREATE FUNCTION

v CREATE PACKAGE

v CREATE PACKAGE BODY

v CREATE PROCEDURE

v CREATE TRIGGER

v CREATE VIEW
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v ALTER MODULE

19C -wrap !n1,db2look $_a#}/yPOvod#

i(PL/SQL)
IT+ PL/SQL ia9|(Z PL/SQL }L"/}r%"w(eP,2IT+dw*

d{iod@"4P#

PL/SQL ia9Md{iod|,BP;vr`vZ:

v I!DywZ

v XhDI4PZ

v I!Dl#Z

b)ZIT|, SQL od"PL/SQL od"}]`MMd?ywr_d{ PL/SQL o

T*X#

d{iod(PL/SQL)
PL/SQL d{iodGIT|, PL/SQL XFodM SQL odDI4Pod#|IT

C4ZE>oTP5V}L_-#Z PL/SQL OBDP,KodITI DB2 }]~q

w`kM4P#

d{iod";#fZ}]bP,"R,|IT|,`o 3 vZ:I!DywZ"Xh

DI4PZT0I!Dl#Z#

I!DywZIT|,+II4PZMl#ZPDod9CDd?"NjM`MDy

w,"R;ek=I4PD BEGIN-END i.0#

I!Dl#ZIT;ek= BEGIN-END iD)2=|#l#ZXkTX|V EXCEP-

TION *<,"R;1Vx=|yZDiD)2*9#

wC

ITS;%=$_r|nPgf(}g CLP)P4PKod#mb,9ITZ PL/SQL

}L(e"/}(er%"w(eP6kKod#Zb)OBDP,Kod;F*i

a9,x;G;F*d{iod#

Z(

wCd{i;h*NNX(#+G,KodDZ(j6y5PDX(Xk|(wCd

{iP6kD SQL odyXhDyPX(#

o(

��

� yw
DECLARE

�BEGIN od �
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�

� � �EXCEPTION WHEN l#u~ THEN &mod

OR

END ��

hv

DECLARE
CZ*< DECLARE odDI!X|V,KX|VICZyw}]`M"d?rN

j#KX|VD9C!vZKiyZDOBD#

yw

8(wCr^(ZiDd?"Njr`Myw#?vyw<XkTVEU9#

BEGIN
CZ}kI4PZDXhX|V,CZIT|,;vr`v SQL r PL/SQL od#

BEGIN-END iIT|,6WD BEGIN-END i#

od

8( PL/SQL r SQL od#?vod<XkTVEU9#

EXCEPTION
CZ}kl#ZDI!X|V#

WHEN l#u~
8(CZbT;Vr`Vl#Du~mo=#

THEN &mod
8(yWvDl#k l#u~ PDl#%d1*4PD PL/SQL r SQL od#

?vod<XkTVEU9#

END
CZaxiDXhX|V#

>}

TB>}5w DB2 }]~qwIT`kDnr%Dd{iod:

BEGIN
NULL;

END;

TB>}5wzIT(} DB2 CLP T;%==dkDd{i:

SET SERVEROUTPUT ON;

BEGIN
dbms_output.put_line( ’Hello’ );

END;

TB>}5wzIT(} DB2 CLP T;%==dkDxPywZDd{i:

SET SERVEROUTPUT ON;

DECLARE
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current_date DATE := SYSDATE;
BEGIN

dbms_output.put_line( current_date );
END;

}L(PL/SQL)
DB2 }]~qw'V`kM4P PL/SQL }L#PL/SQL }LG}]bTs,|G|,

ITSJm9C CALL odr}L}CDOBDPwCD PL/SQL }L_-M SQL o

d#

*4( PL/SQL }L,k4P PL/SQL CREATE PROCEDURE od#(}9C DB2

SQL DROP od,ITS}]bP>}K`}L#g{*f;3v}LD5V,G4;

h*+d>}#zIT9C CREATE PROCEDURE od"8( OR REPLACE !n

4f;}L5V#

CREATE PROCEDURE od(PL/SQL)
CREATE PROCEDURE odCZ(ef"Z}]bPD}L#

wC

ITS DB2 |nP&mw (CLP)"NN\'VD;%= SQL gf"&CLrr}L

P4PKod#

Z(

KodDZ(j6y5PDX(XkAY|(BPdP;n:

v g{K}LD#={;fZ:T}]bD IMPLICIT_SCHEMA (^

v g{K}LD#={}CVPD#=:TC#=D CREATEIN X(

v DBADM (^

KodDZ(j6y5PDX(9Xk|(wC}LeP8(D SQL odyhDyP

X(#

g{8(K OR REPLACE,G4KodDZ(j6XkG%dD}LDyP_

(SQLSTATE 42501)#

o(

�� CREATE PROCEDURE
OR REPLACE

�
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�

�

( )
,

IN
N}{ }]`M

OUT DEFAULT Sd
IN OUT

�

�
READS SQL DATA

IS
AS

�

yw

�BEGIN od �

�

� � �EXCEPTION WHEN l# THEN od

OR l#

�

� END
}L{

��

hv

PROCEDURE }L{
8(}LDj6#}L{ D4^(q=Gns$H* 128 D SQL j6#Z/,

SQL odP,9C CURRENT SCHEMA (CDfwD5T4^(DTs{xP^

(#Z2, SQL odP,QUALIFIER $`krs(!n~=X8(4^(DTs

{D^({#}L{ D^(q=GsfzEdcV{M SQL j6D#={#g{

8(K=?VD{F,G4#={;\T“ S Y S ”*7;qr,+5Xms

(SQLSTATE 42939)#

{F(|(~=rT=D^({)kN}}?;\j6QZ?<PhvD}L

(SQLSTATE 42723)#4^(D{FkN}}?Zd#=P(;,+;Xg#=

(;#

N}{

8(N}D{F#N}{TK}LXk(;(SQLSTATE 42734)#

}]`M

8(dP;V\'VD PL/SQL }]`M#

READS SQL DATA
8>K}LIT|,;^D SQL }]D SQL od#KSdG DB2 )9#

IS r AS
}k}Le(e#

yw

8(;vr`vd?"Njr REF CURSOR `Myw#
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BEGIN
}kI4Pi#BEGIN-END iIT|, EXCEPTION Z#

od

8( PL/SQL r SQL od#KodXkTVEU9#

EXCEPTION
CZ}kl#ZDI!X|V#

WHEN l#u~
8(CZbT;Vr`Vl#Du~mo=#

od

8( PL/SQL r SQL od#KodXkTVEU9#

END
CZaxiDXhX|V#(I!)IT8(}LD{F#

"b

ITICQ#}/Dq=4a; CREATE PROCEDURE od#ZQ#}/DodP,

;P}L{IA#4UBfby;V==TCodDd`Z]xP`k:b)Z];

IA,+GII}]b~qwbk#IT(}wC DBMS_DDL.WRAP /}4zI#}

/Dod#

>}

TB>}]>;PN}D%;}L:

CREATE OR REPLACE PROCEDURE simple_procedure
IS
BEGIN

DBMS_OUTPUT.PUT_LINE(’That’’s all folks!’);
END simple_procedure;

TB>}]>;v}L,K}LS\;v IN N}M;v OUT N},"|,jE_P

j< PL/SQL q=(<<jE>>)D GOTO od:

CREATE OR REPLACE PROCEDURE test_goto
( p1 IN INTEGER, out1 OUT VARCHAR2(30) )
IS
BEGIN
<<LABEL2ABOVE>>
IF p1 = 1 THEN
out1 := out1 || ’one’;
GOTO LABEL1BELOW;
END IF;
if out1 IS NULL THEN
out1 := out1 || ’two’;
GOTO LABEL2ABOVE;
END IF;

out1 := out1 || ’three’;

<<LABEL1BELOW>>
out1 := out1 || ’four’;

END test_goto;
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}L}C(PL/SQL)
Z PL/SQL OBDPT PL/SQL }LxPDwC}CITI DB2 }]~qw5V#

Invocation references to PL/SQL procedures within PL/SQL contexts can be compiled by

the DB2 data server.

P'D PL/SQL }L}CI}L{T0fsDN}(g{PD0)iI#

o(

�� }L{

�

,

( )
N}5

��

hv

}L{

8(}LDj6#

N}5

8(N}5#g{;+]NNN},G4wC}L1,IT8(2(E,2IT;

8(2(E#

>}

TB>}5wgNZ PL/SQL OBDPwC PL/SQL }L:

BEGIN
simple_procedure;

END;

Z DB2 }]bP4( PL/SQL }L.s,9IT9C CALL od4wCC}L,K

odZ DB2 SQL OBDPT09CK\'V DB2 &CLr`LSZD&CLrP\

'V#

/}wCo('V(PL/SQL)
m`}L'V PL/SQL 35odPD/}wCo(#

b)}L|(:

v DBMS_SQL.EXECUTE

v DBMS_SQL.EXECUTE_AND_FETCH

v DBMS_SQL.FETCH_ROWS

v DBMS_SQL.IS_OPEN

v DBMS_SQL.LAST_ERROR_POSITION

v DBMS_SQL.LAST_ROW_COUNT

v DBMS_SQL.OPEN_CURSOR

v UTL_SMTP.CLOSE_DATA

v UTL_SMTP.COMMAND

v UTL_SMTP.COMMAND_REPLIES
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v UTL_SMTP.DATA

v UTL_SMTP.EHLO

v UTL_SMTP.HELO

v UTL_SMTP.HELP

v UTL_SMTP.MAIL

v UTL_SMTP.NOOP

v UTL_SMTP.OPEN_DATA

v UTL_SMTP.QUIT

v UTL_SMTP.RCPT

v UTL_SMTP.RSET

v UTL_SMTP.VRFY

>}

DECLARE
cursor1 NUMBER;
rowsProcessed NUMBER;

BEGIN
cursor1 := DBMS_SQL.OPEN_CURSOR;
DBMS_SQL.PARSE(cursor1, ’INSERT INTO T1 VALUES (10)’, DBMS_SQL.NATIVE);
rowsProcessed := DBMS_SQL.EXECUTE(cursor1);
DBMS_SQL.CLOSE_CURSOR(cursor1);

END;
/

DECLARE
v_connection UTL_SMTP.CONNECTION;
v_reply UTL_SMTP.REPLY;

BEGIN
UTL_SMTP.OPEN_CONNECTION(’127.0.0.1’, 25, v_connection, 10, v_reply);
UTL_SMTP.HELO(v_connection,’127.0.0.1’);
UTL_SMTP.MAIL(v_connection, ’sender1@ca.ibm.com’);
UTL_SMTP.RCPT(v_connection, ’receiver1@ca.ibm.com’);
v_reply := UTL_SMTP.OPEN_DATA (v_connection);
UTL_SMTP.WRITE_DATA (v_connection, ’Test message’);
UTL_SMTP.CLOSE_DATA (v_connection);
UTL_SMTP.QUIT(v_connection);

END;
/

/}(PL/SQL)
DB2 }]~qw'V`kM4P PL/SQL /}#PL/SQL /}G}]bTs,|G|,

ITSJm9Cmo=DOBDPwCD PL/SQL }L_-M SQL od#T PL/SQL

/}xPs51,C/}+5X;v5,C5+;f;=C/}y6kZDmo=

P#

*4( PL/SQL /},k4P CREATE FUNCTION od#(}9C DB2 SQL DROP

od,ITS}]bP>}K`/}#g{*f;3v/}D5V,G4;h*+d

>}#zIT9C CREATE FUNCTION od"8( OR REPLACE !n4f;/}

5V#
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CREATE FUNCTION od(PL/SQL)
CREATE FUNCTION odCZ(ef"Z}]bPD SQL j?/}#j?/}Z?

N;wC15X%;D5,"R,Z SQL mo=P'D;C,j?/}(#<P'#

PL/SQL /};'VdvN}#

wC

ITS DB2 |nP&mw"NN\'VD;%= SQL gf"&CLrr}LP4P

Kod#

Z(

KodDZ(j6y5PDX(XkAY|(BPdP;n:

v g{K/}D#={;fZ:T}]bD IMPLICIT_SCHEMA (^

v g{K/}D#={}CVPD#=:TC#=D CREATEIN X(

v DBADM (^

KodDZ(j6y5PDX(9Xk|(wC/}eP8(D SQL odyhDyP

X(#

g{8(K OR REPLACE,G4KodDZ(j6XkG%dD/}DyP_

(SQLSTATE 42501)#

o(

�� CREATE FUNCTION {F
OR REPLACE

�

�

�

( )
,

IN
N}{ }]`M

OUT DEFAULT Sd
IN OUT

�

� RETURN 5X`M
MODIFIES SQL DATA

IS
AS

�
yw

�BEGIN od �

�

� � �EXCEPTION WHEN l# THEN od
OR l#

END
{F

��

Z 2 B PL/SQL 'V 107



hv

CREATE FUNCTION od8(/}D{F"I!N}"/}D5X`MT0/}Dw

e#/}DweG(Z BEGIN M END X|VPDi#|IT|,I!D EXCEP-

TION Z,CZ(e"zQ(eDl#u~14PDYw#

OR REPLACE
8>1#=PQfZ,{D/}1,B/}+f;VP/}#g{48(K!n,

G4B/}^(f;,;#=PVPD,{/}#

FUNCTION {F
8(/}Dj6#

N}{

8(N}D{F#K{F;\kN}PmPDNNd{N}{`,(SQLSTATE

42734)#

}]`M

8(dP;V\'VD PL/SQL }]`M#

RETURN 5X`M
8(/}y5XDj?5D}]`M#

MODIFIES SQL DATA
8>K/}IT"v}/}y;'VDodbDNN SQL od(SQLSTATE 38002

r 42985)#

KSdG DB2 )9#1odP8(KI\^D SQL }]D/, SQL od1,X

k9CKSd,qr,Z/}wCZd,"v"T^D SQL }]D/,od+'\

(SQLSTATE 38002)#

IS r AS
}kCZ(e/}eDi#

yw

8(;vr`vd?"Njr REF CURSOR `Myw#

od

8(;vr`v PL/SQL Lrod#?vod<XkTVEU9#

l#

8(l#u~{#

"b

PL/SQL /};\4PNN+*|D}]b\mw4\mDTsD4,DYw#

ITICQ#}/Dq=4a; CREATE FUNCTION od#ZQ#}/DodP,;

P/}{IA#4UBfby;V==TCodDd`Z]xP`k:b)Z];I

A,+GII}]b~qwbk#IT(}wC DBMS_DDL.WRAP /}4zI#}/

Dod#

>}

TB>}]>;PN}Dy>/}:

108 SQL }LoT:&CLrtCM'V



CREATE OR REPLACE FUNCTION simple_function
RETURN VARCHAR2

IS
BEGIN

RETURN ’That’’s All Folks!’;
END simple_function;

TB>}]>S\=vdkN}D/}:

CREATE OR REPLACE FUNCTION emp_comp (
p_sal NUMBER,
p_comm NUMBER )

RETURN NUMBER
IS
BEGIN

RETURN (p_sal + NVL(p_comm, 0)) * 24;
END emp_comp;

/}}C(PL/SQL)
Zmo=\'VD;C,<IT}C PL/SQL /}#

o(

�� /}{

�

,

( N}5 )

��

hv

/}{

8(/}Dj6#

N}5

8(N}D5#

>}

TB>}5wgNS PL/SQL d{iPwC PL/SQL y>#=P(eD/}

SIMPLE_FUNCTION:

BEGIN
DBMS_OUTPUT.PUT_LINE(simple_function);

END;

TB>}5wgNZ SQL odP9C/}:

SELECT
empno "EMPNO", ename "ENAME", sal "SAL", comm "COMM",
emp_comp(sal, comm) "YEARLY COMPENSATION"

FROM emp

/O(PL/SQL)
DB2 }]~qw'V9C PL/SQL /O#PL/SQL /OG;i_P`,}]`MDPr

}]*X#(}Z2(EP9CBjm>(,IT}CK/OPDwv}]n#

Z PL/SQL OBDP,DB2 ~qwH'V VARRAY /O`M2'VX*}i#
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VARRAY /O`Myw(PL/SQL)
VARRAY G;V/O`M,ZK/OP,?v*X<IF*}iBjD}{}}C#

VARRAY Dnsy}Z`M(eP8(#

TYPE IS VARRAY odCZ(e VARRAY /O`M#

o(

�� TYPE VARRAY `M IS VARRAY ( n ) OF }]`M ; ��

hv

VARRAY `M

TK}i`M8(Dj6#

n K}i`MPDns*X}?#

}]`M

\'VD}]`M,}g NUMBER"VARCHAR2 rG<`M#mb,9'V

%TYPE tTM %ROWTYPE tT#

>}

TB>}S EMP mPA!01U{,+U{f"Z`M* VARRAY D}id?P,

;sT>a{#EMP m|,;v{* ENAME DP#KzkS DB2 E>

(script.db2)P4P#Z4PKE>(db2 -tvf script.db2).0,&CS DB2 |

n0ZP"vBP|n:

db2set DB2_COMPATIBILITY_VECTOR=FFF
db2stop
db2start

KE>|,TBzk:

SET SQLCOMPAT PLSQL;

connect to mydb
/

CREATE PACKAGE foo
AS

TYPE emp_arr_typ IS VARRAY(5) OF VARCHAR2(10);
END;
/

SET SERVEROUTPUT ON
/

DECLARE
emp_arr foo.emp_arr_typ;
CURSOR emp_cur IS SELECT ename FROM emp WHERE ROWNUM <= 5;
i INTEGER := 0;

BEGIN
FOR r_emp IN emp_cur LOOP

i := i + 1;
emp_arr(i) := r_emp.ename;

END LOOP;
FOR j IN 1..5 LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j));
END LOOP;
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END;
/

DROP PACKAGE foo
/

connect reset
/

KE>zITBy>dv:

Curly
Larry
Moe
Shemp
Joe

CREATE TYPE (VARRAY) od (PL/SQL)
CREATE TYPE (VARRAY) odCZ(e VARRAY }]`M#

wC

ITS DB2 |nP&mw (CLP)"NN\'VD;%= SQL gf"&CLrr}L

P4PKod#

Z(

KodDZ(j6y5PDX(XkAY|(BPdP;n:

v g{ VARRAY `MD#={;fZ:T}]bD IMPLICIT_SCHEMA (^

v g{ VARRAY `MD#={}CVPD#=:TC#=D CREATEIN X(

v DBADM (^

o(

�� CREATE TYPE VARRAY `M
OR REPLACE

IS
AS

VARRAY ( n ) �

� OF }]`M ��

hv

OR REPLACE
8>1#=PQfZ,{DC'(e}]`M1,B}]`M+f;VP}]`

M#g{48(K!n,G4B}]`M^(f;,;#=PVPD,{}]`

M#

VARRAY `M

8( VARRAY `MDj6#VARRAY `M D4^(q=Gns$H* 128 D

SQL j6#9C CURRENT SCHEMA (CDfwD5T4^(DTs{xP^

(#VARRAY `M D^(q=GsfzEdcV{M SQL j6D#={#g{8

(K=?VD{F,G4#={;\T“SYS”*7;qr,+5Xms (SQLSTATE

42939)#{F(|(~=rT=D^({);\j6QZ?<PhvDC'(e}

]`M (SQLSTATE 42723)#4^(D{FZd#=P(;,+;Xg#=(;#
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n 8(K}i`MPDns*X}?#x(53O}iDnsy}II) DB2 &CL

r9CDZf\?^F#rK,d;IT4(sy}(n_Io 2,147,483,647)}

i,+"GyP*X<IC#

}]`M

8(\'VD}]`M,}g NUMBER"VARCHAR2 rG<`M#mb,9'V

%TYPE tTM %ROWTYPE tT#

>}

TB>}4(n`|, 10 v*XD VARRAY }]`M,dP,?v*XD}]`M

y* NUMBER:

CREATE TYPE NUMARRAY1 AS VARRAY (10) OF NUMBER

X*}i(PL/SQL)
PL/SQL X*}iG;V/O`M,|9(;D|k5`X*#

X*}i_PBPXw:

v XkH(eX*}i`M,;sE\yw_PC}i`MD}id?#}]&mZ

}id?PxP#

v ^hTK}ixPu</;;h+53h}i*X#

v TK}iPD*X}?;PQ(eD^F;K}iITZmS*X1/,Xvs#

v K}iITG!h}i;4,T|xPD35ITPdt#

v "T}CP4xP35D}i*X+<Bl##

k9C TYPE IS TABLE OF od4(eX*}i`M#

o(

�� TYPE X*`M IS TABLE OF }]`M

G<`M

INDEX BY BINARY_INTEGER
PLS_INTEGER
VARCHAR2 ( n )

��

hv

TYPE X*`M
8(}i`MDj6#

}]`M

8(j?}]`M,}g VARCHAR2 r NUMBER#"R,9'V %TYPE t

T#

G<`M

8(H0(eDG<`M#"R,9'V %ROWTYPE tT#

INDEX BY
8(X*}i4KSdy}kDdP;V}]`M("w}#

BINARY INTEGER
{M}V}]#
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PLS_INTEGER
{M}V}]#

VARCHAR2 (n)
ns$H* n Dd$V{.#g{ %TYPE tTy&CZDTs_P

BINARY_INTEGER"PLS_INTEGER r VARCHAR2 }]`M,G49'V

%TYPE tT#

*yw_PX*}i`MDd?,k8( }i{ X*`M,dP}i{ m>TX*}

i8(Dj6,X*`M m>H0ywD}i`MDj6#

*}C}iDX(*X,k8( }i{(n),dP}i{ m>H0ywD}iDj6,

n m> INDEX BY }]`M*X*`M D5#g{y]G<`M4(e}i,G4C

}C+d* }i{(n).VN,dPVN Z}i`MD(eyyZG<`MP(e#*

}C{vG<,k!T VN#

>}

TB>}S EMP mPA!0 10 v01U{,+df"Z}iP,;sT>}iZ]#

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_type1
IS

TYPE emp_arr_typ IS TABLE OF VARCHAR2(10) INDEX BY BINARY_INTEGER;
END pkg_test_type1
/

DECLARE
emp_arr pkg_test_type1.emp_arr_typ;
CURSOR emp_cur IS SELECT ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 0;

BEGIN
FOR r_emp IN emp_cur LOOP

i := i + 1;
emp_arr(i) := r_emp.ename;

END LOOP;
FOR j IN 1..10 LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j));
END LOOP;

END
/

KzkzITBy>dv:

SMITH
ALLEN
WARD
JONES
MARTIN
BLAKE
CLARK
SCOTT
KING
TURNER

ITTK>}xP^D,TcZ}i(eP9CG<`M#

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_type2
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IS
TYPE emp_rec_typ IS RECORD (

empno INTEGER,
ename VARCHAR2(10)

);
END pkg_test_type2
/

CREATE OR REPLACE PACKAGE pkg_test_type3
IS

TYPE emp_arr_typ IS TABLE OF pkg_test_type2.emp_rec_typ INDEX BY BINARY_INTEGER;
END pkg_test_type3
/

DECLARE
emp_arr pkg_test_type3.emp_arr_typ;
CURSOR emp_cur IS SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 0;

BEGIN
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
FOR r_emp IN emp_cur LOOP

i := i + 1;
emp_arr(i).empno := r_emp.empno;
emp_arr(i).ename := r_emp.ename;

END LOOP;
FOR j IN 1..10 LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j).empno || ’ ’ ||
emp_arr(j).ename);

END LOOP;
END
/

^DsDzkzITBy>dv:

EMPNO ENAME
----- -------
1001 SMITH
1002 ALLEN
1003 WARD
1004 JONES
1005 MARTIN
1006 BLAKE
1007 CLARK
1008 SCOTT
1009 KING
1010 TURNER

ITx;=TK>}xP^D,Tc9C emp%ROWTYPE tT4(e emp_arr_typ,

x;G9C emp_rec_typ G<`M#

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_type4
IS

TYPE emp_arr_typ IS TABLE OF emp%ROWTYPE INDEX BY BINARY_INTEGER;
END pkg_test_type4
/

DECLARE
emp_arr pkg_test_type4.emp_arr_typ;
CURSOR emp_cur IS SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 0;

BEGIN
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
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FOR r_emp IN emp_cur LOOP
i := i + 1;
emp_arr(i).empno := r_emp.empno;
emp_arr(i).ename := r_emp.ename;

END LOOP;
FOR j IN 1..10 LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j).empno || ’ ’ ||
emp_arr(j).ename);

END LOOP;
END
/

ZbVivB,y>dvkO;v>}j+`,#

ns,ITxPS r_emp = emp_arr DG<635,x;GTG<D?vVNpv3

5:

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_type5
IS

TYPE emp_rec_typ IS RECORD (
empno INTEGER,
ename VARCHAR2(10)

);
END pkg_test_type5
/

CREATE OR REPLACE PACKAGE pkg_test_type6
IS

TYPE emp_arr_typ IS TABLE OF pkg_test_type5.emp_rec_typ INDEX BY BINARY_INTEGER;
END pkg_test_type6
/

DECLARE
emp_arr pkg_test_type6.emp_arr_typ;
CURSOR emp_cur IS SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 0;

BEGIN
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
FOR r_emp IN emp_cur LOOP

i := i + 1;
emp_arr(i) := r_emp;

END LOOP;
FOR j IN 1..10 LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j).empno || ’ ’ ||
emp_arr(j).ename);

END LOOP;
END
/

/O=((PL/SQL)
/O=(ICZq!XZ/ODE"r_^D/O#

Z"TKPZ 1163Dm 4 PD>}.0,&C4PBP|n#

db2set DB2_COMPATIBILITY_VECTOR=ORA
db2stop
db2start
db2 connect to mydb
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MYDB }]b|,;vm EMP,Cm|,;P ENAME((e* VARCHAR

(10)):

db2 select * from emp

ENAME
----------
Curly
Larry
Moe
Shemp
Joe

5 record(s) selected.

m 4. DB2 }]~qwZ PL/SQL OBDP'VD/O=(

/O=( hv >}

COUNT 5X/OPD*X

}?#

CREATE PACKAGE foo
AS

TYPE sparse_arr_typ IS TABLE OF NUMBER
INDEX BY BINARY_INTEGER;

END;
/

SET SERVEROUTPUT ON
/

DECLARE
sparse_arr foo.sparse_arr_typ;

BEGIN
sparse_arr(-10) := -10;
sparse_arr(0) := 0;
sparse_arr(10) := 10;
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ ||

sparse_arr.COUNT);
END;
/
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m 4. DB2 }]~qwZ PL/SQL OBDP'VD/O=( (x)

/O=( hv >}

DELETE S/OP}%yP

*X#

CREATE PACKAGE foo
AS

TYPE names_typ IS TABLE OF VARCHAR2(10)
INDEX BY BINARY INTEGER;

END;
/

SET SERVEROUTPUT ON
/

DECLARE
actor_names foo.names_typ;

BEGIN

actor_names(1) := ’Chris’;
actor_names(2) := ’Steve’;
actor_names(3) := ’Kate’;
actor_names(4) := ’Naomi’;
actor_names(5) := ’Peter’;
actor_names(6) := ’Philip’;
actor_names(7) := ’Michael’;
actor_names(8) := ’Gary’;

DBMS_OUTPUT.PUT_LINE(’COUNT: ’ ||
actor_names.COUNT);

actor_names.DELETE(2);
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ ||

actor_names.COUNT);

actor_names.DELETE(3, 5);
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ ||

actor_names.COUNT);

actor_names.DELETE;
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ ||

actor_names.COUNT);

END;
/

DELETE (n) SX*}iP}%

*X n #;\S

VARRAY /O}i

P}%wv*X#

kND“DELETE”#

DELETE (n1, n2) SX*}iP}%

yPS n1 = n2 D

*X#;\S

VARRAY /O}i

P}%wv*X#

kND“DELETE”#
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m 4. DB2 }]~qwZ PL/SQL OBDP'VD/O=( (x)

/O=( hv >}

EXISTS (n) g{8(D*Xf

Z,G45X

TRUE#

CREATE PACKAGE foo
AS

TYPE emp_arr_typ IS VARRAY(5) OF VARCHAR2(10);
END;
/

SET SERVEROUTPUT ON
/

DECLARE
emp_arr foo.emp_arr_typ;
CURSOR emp_cur IS SELECT ename FROM emp

WHERE ROWNUM <= 5;
i INTEGER := 0;

BEGIN
FOR r_emp IN emp_cur LOOP

i := i + 1;
emp_arr(i) := r_emp.ename;

END LOOP;
emp_arr.TRIM;
FOR j IN 1..5 LOOP

IF emp_arr.EXISTS(j) = true THEN
DBMS_OUTPUT.PUT_LINE(emp_arr(j));

ELSE
DBMS_OUTPUT.PUT_LINE(’THIS ELEMENT

HAS BEEN DELETED’);
END IF;

END LOOP;
END;
/

EXTEND T/O7S%;

NULL *X#

UYw

EXTEND (n) T/O7S n v

NULL *X#

UYw

EXTEND (n1, n2) T/O7SZ n2 v

*XD n1 v1>#

UYw
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m 4. DB2 }]~qwZ PL/SQL OBDP'VD/O=( (x)

/O=( hv >}

FIRST 5X/OPDn!

w}E#

CREATE PACKAGE foo
AS

TYPE emp_arr_typ IS VARRAY(5) OF VARCHAR2(10);
END;
/

SET SERVEROUTPUT ON
/

DECLARE
emp_arr foo.emp_arr_typ;
CURSOR emp_cur IS SELECT ename FROM emp

WHERE ROWNUM <= 5;
i INTEGER := 0;
k INTEGER := 0;
l INTEGER := 0;

BEGIN

FOR r_emp IN emp_cur LOOP
i := i + 1;
emp_arr(i) := r_emp.ename;

END LOOP;

-- Use FIRST and LAST to specify the lower and
-- upper bounds of a loop range:
FOR j IN emp_arr.FIRST..emp_arr.LAST LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(j));
END LOOP;

-- Use NEXT(n) to obtain the subscript of
-- the next element:
k := emp_arr.FIRST;
WHILE k IS NOT NULL LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(k));
k := emp_arr.NEXT(k);

END LOOP;

-- Use PRIOR(n) to obtain the subscript of
-- the previous element:
l := emp_arr.LAST;
WHILE l IS NOT NULL LOOP

DBMS_OUTPUT.PUT_LINE(emp_arr(l));
l := emp_arr.PRIOR(l);

END LOOP;

DBMS_OUTPUT.PUT_LINE(’COUNT: ’ || emp_arr.COUNT);

emp_arr.TRIM;
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ || emp_arr.COUNT);

emp_arr.TRIM(2);
DBMS_OUTPUT.PUT_LINE(’COUNT: ’ || emp_arr.COUNT);

DBMS_OUTPUT.PUT_LINE(’Max. no. elements = ’ ||
emp_arr.LIMIT);

END;
/

LAST 5X/OPDns

w}E#

kND“FIRST”#
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m 4. DB2 }]~qwZ PL/SQL OBDP'VD/O=( (x)

/O=( hv >}

LIMIT TZ VARRAY,5

Xns*X}?;

TZ6WDm,5

X NULL#

kND“FIRST”#

NEXT (n) 5XtzZ8(*

XsfD*XDw

}`E#

kND“FIRST”#

PRIOR (n) 5X}CZ8(*

X0fD*XDw

}`E#

kND“FIRST”#

TRIM S/O)2}%%

v*X#;\SX

*}i/O`MP

}%*X#

kND“FIRST”#

TRIM (n) S/O)2}% n

v*X#;\SX

*}i/O`MP

}%*X#

kND“FIRST”#

d?(PL/SQL)
Z}Cd?.0,XkTdxPyw#

(#,}+Vd?rLr|6d?Tb,XkZiDywZP(eCiy9CDd

?#ywZ|,ITZiPD PL/SQL odP9CDd?"NjMd{`MD(e#d

?ywITd?8(D{FT0Cd?D}]`MiI#(I!)ITZd?ywP

+d?u</*1!5#

}LM/}ITxPCZ+]dk5DN}#}L9ITxPCZ+]dv5DN}

r_CZ,1+]dk5Mdv5DN}#

PL/SQL 9|,Id}]`M,Tc9C %TYPE M %ROWTYPE ^({kVPDP"

PrNjD}]`M%d#

d?yw(PL/SQL)
(#,}+Vd?rLr|6d?Tb,XkZiDywZP(eCiy9CDd

?#d?ywITd?8(D{FT0Cd?D}]`MiI#(I!)ITZd?

ywP+d?u</*1!5#

o(

�� {F

CONSTANT
`M

NOT NULL := mo=

DEFAULT NULL

��
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hv

{F

8(*TKd?8(Dj6#

CONSTANT
8(d?5G#?#Xk8(1!mo=,"R,;\Z&CLrP+B53hK

d?#

`M

8(Kd?D}]`M#

NOT NULL
8(Kd?;\|,U5#g{8(K NOT NULL,G4Xk8(1!mo=,"

R;\Z&CLrP9Kd?|,U5#

DEFAULT
8(d?D1!5#?NxkCi1,<+TK1!5xPs5#}g,g{+

SYSDATE 3h`M* DATE Dd?,G4Cd?+bv*10wC1d,x;G

bv*H0$`kC}Lr/}1D1d#

:= 35Kc{G DEFAULT X|VD,eJ#+G,g{Z48( mo= DivB

8(KKc{,G4Kd?+u</*5 NULL#

mo=

8(xkCi1*3hKd?Du<5#

NULL
8( SQL 5 NULL,|_PU5#

>}

TB}LPDd?yw{CKIV{.M}Vmo=iID1!5:

CREATE OR REPLACE PROCEDURE dept_salary_rpt (
p_deptno NUMBER

)
IS

todays_date DATE := SYSDATE;
rpt_title VARCHAR2(60) := ’Report For Department # ’ || p_deptno

|| ’ on ’ || todays_date;
base_sal INTEGER := 35525;
base_comm_rate NUMBER := 1.33333;
base_annual NUMBER := ROUND(base_sal * base_comm_rate, 2);

BEGIN
DBMS_OUTPUT.PUT_LINE(rpt_title);
DBMS_OUTPUT.PUT_LINE(’Base Annual Salary: ’ || base_annual);

END;

(}wCK}L,ITqCTBy>dv:

CALL dept_salary_rpt(20);

Report For Department # 20 on 10-JUL-07 16:44:45
Base Annual Salary: 47366.55

N}==(PL/SQL)
PL/SQL }LN}IT&ZBP}VI\==D;V:IN"OUT r IN OUT#PL/SQL

/}N};\&Z IN ==#
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v }GT=9C1!54u</ IN NN,qrCNN+u</*CZwCCNND5

N#ITZ;wCLrP}C IN N};+G,;wCLr;\+B53h IN N

}#ZXF(5X=wCLr.s,5N<U|,wC0TdhCD5#

v OUT NN+u</*CZwCCNND5N#;wCLrIT}CKNNT0+B5

3hKNN#g{;wCLrZ4"zl#DivBU9,G45N+SU=ON

TKNNhCD5#g{"zQ&mDl#,G45N+SU=TKNNhCDO

;v5#g{"z4&mDl#,G45N+#V4PwC0TdhCD5#

v k IN N}`F,IN OUT NN+u</*CZwCCNND5N#k OUT N}`

F,;wCLrITT IN OUT NNxP^D,g{;wCLrZ4"zl#Di

vBU9,G4NNDO;v5+;+]=wCLrD5N#g{"zQ&mDl

#,G45N+SU=TKNNhCDO;v5#g{"z4&mDl#,G45

N+#V4PwC0TdhCD5#

m 5 TKP*wK**5w#

m 5. N}==

==tT IN IN OUT OUT

NNu</*: 5N5 5N5 5N5

;wCLrITTN

NxP^Dp?

q G G

Z;wCLr}#U

9.s,5N|,:

4PwC0D-<5

N5

NNDO;v5 NNDO;v5

Z;wCLrP"z

Q&mDl#.s,

5N|,:

4PwC0D-<5

N5

NNDO;v5 NNDO;v5

Z;wCLrP"z

4&mDl#.s,

5N|,:

4PwC0D-<5

N5

4PwC0D-<5

N5

4PwC0D-<5

N5

}]`M(PL/SQL)
DB2 }]~qw'VwVICZZ PL/SQL iPywd?D}]`M#

m 6. PL/SQL PD\'Vj?}]`M

PL/SQL }]`M DB2 SQL }]`M hv

BINARY_INTEGER INTEGER {M}V}]

BLOB BLOB(4096) ~xF}]

BLOB (n) BLOB (n)

n = 1 = 2147483647

~xFsTs}]

BOOLEAN BOOLEAN _-<{5(true r false)

CHAR CHAR (1) $H* 1 D($V{.}]

CHAR (n) CHAR (n)

n = 1 = 254

$H* n D($V{.}]

CHAR VARYING (n) VARCHAR (n) ns$H* n Dd$V{.}

]

CHARACTER CHARACTER (1) $H* 1 D($V{.}]
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m 6. PL/SQL PD\'Vj?}]`M (x)

PL/SQL }]`M DB2 SQL }]`M hv

CHARACTER (n) CHARACTER (n)

n = 1 = 254

$H* n D($V{.}]

CHARACTER VARYING (n) VARCHAR (n)

n = 1 = 32672

ns$H* n Dd$V{.}

]

CLOB CLOB (1M) V{sTs}]

CLOB (n) CLOB (n)

n = 1 = 2147483647

$H* n DL($H$V{.

}]

DATE DATE 1 UZM1d}](+H*k)

DEC DEC (9, 2) .xF}V}]

DEC (p) DEC (p)

p = 1 = 31

+H* p D.xF}V}]

DEC (p, s) DEC (p, s)

p = 1 = 31;s = 1 = 31

+H* p "R!};}* s D

.xF}V}]

DECIMAL DECIMAL (9, 2) .xF}V}]

DECIMAL (p) DECIMAL (p)

p = 1 = 31

+H* p D.xF}V}]

DECIMAL (p, s) DECIMAL (p, s)

p = 1 = 31;s = 1 = 31

+H* p "R!};}* s D

.xF}V}]

DOUBLE DOUBLE ++H!c}

DOUBLE PRECISION DOUBLE PRECISION ++H!c}

FLOAT FLOAT !c}V}]

FLOAT (n)

n = 1 = 24

REAL 5}}V}]

FLOAT (n)

n = 25 = 53

DOUBLE ++H}V}]

INT INT x{E 4 VZ{M}V}]

INTEGER INTEGER x{E 4 VZ{M}V}]

LONG CLOB (32760) V{sTs}]

LONG RAW BLOB (32760) ~xFsTs}]

LONG VARCHAR CLOB (32760) V{sTs}]

NATURAL INTEGER x{E 4 VZ{M}V}]

NCHAR GRAPHIC (127) ($<NV{.}]

NCHAR (n)

n = 1 = 2000

GRAPHIC (n)

n = 1 = 127

$H* n D($<NV{.}

]

NCLOB 2 DBCLOB (1M) +VZV{sTs}]

NCLOB (n) DBCLOB (2000) ns$H* n D+VZ$V{

.}]

NVARCHAR2 VARGRAPHIC (2048) d$<NV{.}]

NVARCHAR2 (n) VARGRAPHIC (n) ns$H* n Dd$<NV{

.}]

NUMBER NUMBER 3 +7}V}]

NUMBER (p) NUMBER (p) 3 ns+H* p D+7}V}]
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m 6. PL/SQL PD\'Vj?}]`M (x)

PL/SQL }]`M DB2 SQL }]`M hv

NUMBER (p, s) NUMBER (p, s) 3

p = 1 = 31

ns+H* p "R!};}*

s D+7}V}]

NUMERIC NUMERIC (9.2) +7}V}]

NUMERIC (p) NUMERIC (p)

p = 1 = 31

ns+H* p D+7}V}]

NUMERIC (p, s) NUMERIC (p, s)

p = 1 = 31; s = 0 = 31

ns+H* p "R!};}*

s D+7}V}]

PLS_INTEGER INTEGER {M}V}]

RAW BLOB (32767) ~xFsTs}]

RAW (n) BLOB (n)

n = 1 = 32767

~xFsTs}]

SMALLINT SMALLINT x{E 2 VZ{M}]

TIMESTAMP (0) TIMESTAMP (0) |,1dAGE"DUZ}]

TIMESTAMP (p) TIMESTAMP (p) |,I!D!}kM+H p D

UZM1d}]

VARCHAR VARCHAR (4096) ns$H* 4096 vV{Dd

$V{.}]

VARCHAR (n) VARCHAR (n) ns$H* n vV{Dd$V

{.}]

VARCHAR2 (n) VARCHAR2 (n) 4 ns$H* n vV{Dd$V

{.}]

1. g{* DATE }]`MhCK DB2_COMPATIBILITY_VECTOR "amd?,G4 DATE

H,Z TIMESTAMP (0)#

2. *KbX(}]b73PPX NCLOB }]`MD^F,kND“PL/SQL 'V=fD^F”#

3. 1 number_compat }]bdCN}hC* ON 1,'VK}]`M#

4. 1 varchar2_compat }]bdCN}hC* ON 1,'VK}]`M#

}Z 1223Dm 6 hvDj?}]`MTb,DB2 }]~qw9'V/O`M"G<`

MM REF CURSOR `M#

d?ywPD %TYPE tT(PL/SQL)
DB2 }]~qw'VZ PL/SQL d?ywMN}ywP9CD %TYPE tT#9CK

tT+7#,VmPk PL/SQL d?.dD`Mf]T#

Xk8(cm>(PD^(P{r_H0ywDd?D{Fw* %TYPE tTD0:#

KPrd?D}]`M+;3hyywDd?#49KPrd?D}]`M"z|

D,2;h*^Dywzk#

%TYPE tT2ITkNNywdO9C#
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o(

�� {F m . P

S<

d?

%TYPE ��

hv

{F

8(yywDd?rNNDj6#

m 8(mDj6,+}CCmPDP#

S<

8(S<Dj6,+}CCS<PDP#

P 8(*}CDmPrS<PDj6#

d?

8(H0ywDd?Dj6,+}CKd?#Kd?;aLPNNd{PtT(}

gIUtT)#

>}

ZTB>}P,;v}L9C01`E4i/ EMP m"T>C01D}]"iRC0

1yt?EPyP01D=y=.,;s+y!01D=.k?E=y=.xPH

O#

CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN NUMBER

)
IS

v_ename VARCHAR2(10);
v_job VARCHAR2(9);
v_hiredate DATE;
v_sal NUMBER(7,2);
v_deptno NUMBER(2);
v_avgsal NUMBER(7,2);

BEGIN
SELECT ename, job, hiredate, sal, deptno

INTO v_ename, v_job, v_hiredate, v_sal, v_deptno
FROM emp WHERE empno = p_empno;

DBMS_OUTPUT.PUT_LINE(’Employee # : ’ || p_empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || v_ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || v_job);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_hiredate);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);
DBMS_OUTPUT.PUT_LINE(’Dept # : ’ || v_deptno);

SELECT AVG(sal) INTO v_avgsal
FROM emp WHERE deptno = v_deptno;

IF v_sal > v_avgsal THEN
DBMS_OUTPUT.PUT_LINE(’Employee’’s salary is more than the department ’

|| ’average of ’ || v_avgsal);
ELSE

DBMS_OUTPUT.PUT_LINE(’Employee’’s salary does not exceed the department ’
|| ’average of ’ || v_avgsal);

END IF;
END;

zITXB`4K}L,Tc;ZywZPw7`k EMP m}]`M#
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CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN emp.empno%TYPE

)
IS

v_ename emp.ename%TYPE;
v_job emp.job%TYPE;
v_hiredate emp.hiredate%TYPE;
v_sal emp.sal%TYPE;
v_deptno emp.deptno%TYPE;
v_avgsal v_sal%TYPE;

BEGIN
SELECT ename, job, hiredate, sal, deptno

INTO v_ename, v_job, v_hiredate, v_sal, v_deptno
FROM emp WHERE empno = p_empno;

DBMS_OUTPUT.PUT_LINE(’Employee # : ’ || p_empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || v_ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || v_job);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_hiredate);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);
DBMS_OUTPUT.PUT_LINE(’Dept # : ’ || v_deptno);

SELECT AVG(sal) INTO v_avgsal
FROM emp WHERE deptno = v_deptno;

IF v_sal > v_avgsal THEN
DBMS_OUTPUT.PUT_LINE(’Employee’’s salary is more than the department ’

|| ’average of ’ || v_avgsal);
ELSE

DBMS_OUTPUT.PUT_LINE(’Employee’’s salary does not exceed the department ’
|| ’average of ’ || v_avgsal);

END IF;
END;

p_empno N}G9C %TYPE tT(eDNND>}#v_avgsal d?G}CKm;v

d?(x;G}CmP)D %TYPE tTD>}#

wC EMP_SAL_QUERY }L+zITBy>dv:

CALL emp_sal_query(7698);

Employee # : 7698
Name : BLAKE
Job : MANAGER
Hire Date : 01-MAY-81 00:00:00
Salary : 2850.00
Dept # : 30
Employee’s salary is more than the department average of 1566.67

yZC'(eG<`MDG<d?(PL/SQL)
Z PL/SQL OBDP,DB2 }]~qw'VyZC'(eG<`M(eD PL/SQL G

<d?yw#

G<`MGI;vr`vj60d`&}]`MiIDG<D(e#G<`M>m;

\C4&m}]#zITywyZVPC'(eG<`MD PL/SQL G<d?,"IT

9C PL/SQL TYPE IS RECORD od44(C'(eG<`M#;PZ CREATE

PACKAGE r CREATE PACKAGE BODY odP,E'VG<`M(e#

G<d?(4,G<)GG<`MD5}#G<d?y]G<`MxPyw#G<D

tT(}g|DVN{MVN`M)SG<`MLP#

k9Ccm>(4}CG<PDVN#}g,record.field#

126 SQL }LoT:&CLrtCM'V



o(

�� TYPE G<`M IS RECORD �

,

( VN }]`M ) ��

hv

TYPE G<`M IS RECORD
8(G<`MDj6#

VN

8(CG<`MD3vVNDj6#

}]`M

8( VN D`&}]`M#'V %TYPE tT;;'V %ROWTYPE tT#

>}

TB>}]>}CKC'(eG<`MDLr|:

CREATE OR REPLACE PACKAGE pkg7a
IS
TYPE t1_typ IS RECORD (

c1 T1.C1%TYPE,
c2 VARCHAR(10)

);
END;

G<`MywPD %ROWTYPE tT(PL/SQL)
DB2 }]~qw'V %ROWTYPE tT,KtTCZyw`M*G<D PL/SQL d

?,CG<DVNkmPrS<P`T&#PL/SQL G<PD?vVN<ICmP`&

PD}]`M#

G<GVNDPr/O,|_P{F#VNkd?`F;|_Pj6M}]`M,+

9tZ3vG<,"RXkZ+G<{Cw^({DivB(}cm>(xP}C#

o(

�� G< m

S<

%ROWTYPE ��

hv

G<

8(G<Dj6#

m 8(;vmDj6,+9CCmDP(e4(eG<PDVN#

S<

8(;vS<Dj6,+9CCS<DP(e4(eG<PDVN#

%ROWTYPE
8(y]kyj6mrS<`X*DP}]`M4IzG<VN}]`M#G<V

N;aLPNNd{PtT(}gIUtT)#
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>}

TB>}5wgN9C %ROWTYPE tT44({* r_emp DG<,Tzf* EMP

mPDPywwvd?#

CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN emp.empno%TYPE

)
IS

r_emp emp%ROWTYPE;
v_avgsal emp.sal%TYPE;

BEGIN
SELECT ename, job, hiredate, sal, deptno

INTO r_emp.ename, r_emp.job, r_emp.hiredate, r_emp.sal, r_emp.deptno
FROM emp WHERE empno = p_empno;

DBMS_OUTPUT.PUT_LINE(’Employee # : ’ || p_empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || r_emp.ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || r_emp.job);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || r_emp.hiredate);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || r_emp.sal);
DBMS_OUTPUT.PUT_LINE(’Dept # : ’ || r_emp.deptno);

SELECT AVG(sal) INTO v_avgsal
FROM emp WHERE deptno = r_emp.deptno;

IF r_emp.sal > v_avgsal THEN
DBMS_OUTPUT.PUT_LINE(’Employee’’s salary is more than the department ’

|| ’average of ’ || v_avgsal);
ELSE

DBMS_OUTPUT.PUT_LINE(’Employee’’s salary does not exceed the department ’
|| ’average of ’ || v_avgsal);

END IF;
END;

y>od(PL/SQL)
ITZ PL/SQL &CLrP9CD`Lod|(:35"DELETE"EXECUTE

IMMEDIATE"INSERT"NULL"SELECT INTO M UPDATE#

NULL od(PL/SQL)
NULL odG;4PNNYwDI4Pod#?1h*I4PDod,+;k4P SQL

Yw1,IT9C NULL odw*<;{;}g,Z IF-THEN-ELSE odDV'P9

C NULL od#

o(

�� NULL ��

>}

TB>}5w DB2 }]~qwIT`kDnr%DP' PL/SQL Lr:

BEGIN
NULL;

END;

TB>}]> IF...THEN...ELSE odPD NULL od:

CREATE OR REPLACE PROCEDURE divide_it (
p_numerator IN NUMBER,
p_denominator IN NUMBER,
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p_result OUT NUMBER
)
IS
BEGIN

IF p_denominator = 0 THEN
NULL;

ELSE
p_result := p_numerator / p_denominator;

END IF;
END;

35od(PL/SQL)
35od+H0ywDd?r_ OUT r IN OUT NNhC*3vmo=D5#

o(

�� d? := mo= ��

hv

d?

8(H0ywDd?"OUT NNr IN OUT NNDj6#

mo=

8(s5*%;5Dmo=#K5D}]`MXkk d? D}]`Mf]#

>}

TB>}]>}LDI4PZPD35od:

CREATE OR REPLACE PROCEDURE dept_salary_rpt (
p_deptno IN NUMBER,
p_base_annual OUT NUMBER

)
IS

todays_date DATE;
rpt_title VARCHAR2(60);
base_sal INTEGER;
base_comm_rate NUMBER;

BEGIN
todays_date := SYSDATE;
rpt_title := ’Report For Department # ’ || p_deptno || ’ on ’

|| todays_date;
base_sal := 35525;
base_comm_rate := 1.33333;
p_base_annual := ROUND(base_sal * base_comm_rate, 2);

DBMS_OUTPUT.PUT_LINE(rpt_title);
DBMS_OUTPUT.PUT_LINE(’Base Annual Salary: ’ || p_base_annual);

END
/

EXECUTE IMMEDIATE od(PL/SQL)
EXECUTE IMMEDIATE ody]V{.N=D SQL od4<8I4PN=Dod,

;s4PC SQL od#EXECUTE IMMEDIATE aOK PREPARE M EXECUTE o

dDy>&\#
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wC

;\Z PL/SQL OBDP8(Kod#

Z(

Z(frMG*8(D SQL od(eDG)Z(fr#

odDZ(j6I\a\ DYNAMICRULES s(!n0l#

o(

�� EXECUTE IMMEDIATE SQL mo=

�

�

,

INTO d?

,

BULK COLLECT INTO }id?

�

�

�

,
IN

USING mo=

IN OUT d?

OUT d?

��

hv

SQL mo=

bG;vmo=,|5Xy*4PDodV{.#Kmo=Xk5X$H;,}n

sods!(2097152 VZ)DV{.`M#"b,CLOB(2097152) IT|,_P

nss!Dod,+ VARCHAR ;\#

odV{.XkGBPdP;v SQL od:

v ALTER

v CALL

v COMMENT

v COMMIT

v 4O SQL(`kM)

v 4O SQL(1SekM)

v CREATE

v DECLARE GLOBAL TEMPORARY TABLE

v DELETE

v DROP

v EXPLAIN

v FLUSH EVENT MONITOR

v FLUSH PACKAGE CACHE

v GRANT

v INSERT
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v LOCK TABLE

v MERGE

v REFRESH TABLE

v RELEASE SAVEPOINT

v RENAME

v REVOKE

v ROLLBACK

v SAVEPOINT

v SELECT(v1 EXECUTE IMMEDIATE od28(K BULK COLLECT INTO

Sd1)

v SET COMPILATION ENVIRONMENT

v SET CURRENT DECFLOAT ROUNDING MODE

v SET CURRENT DEFAULT TRANSFORM GROUP

v SET CURRENT DEGREE

v SET CURRENT FEDERATED ASYNCHRONY

v SET CURRENT EXPLAIN MODE

v SET CURRENT EXPLAIN SNAPSHOT

v SET CURRENT IMPLICIT XMLPARSE OPTION

v SET CURRENT ISOLATION

v SET CURRENT LOCALE LC_TIME

v SET CURRENT LOCK TIMEOUT

v SET CURRENT MAINTAINED TABLE TYPES FOR OPTIMIZATION

v SET CURRENT MDC ROLLOUT MODE

v SET CURRENT OPTIMIZATION PROFILE

v SET CURRENT QUERY OPTIMIZATION

v SET CURRENT REFRESH AGE

v SET CURRENT SQL_CCFLAGS

v SET ROLE(v1 DYNAMICRULES KPP*TLr|z'1)

v SET ENCRYPTION PASSWORD

v SET EVENT MONITOR STATE(v1 DYNAMICRULES KPP*TLr|z

'1)

v SET INTEGRITY

v SET PASSTHRU

v SET PATH

v SET SCHEMA

v SET SERVER OPTION

v SET SESSION AUTHORIZATION

v SET d?

v TRANSFER OWNERSHIP(v1 DYNAMICRULES KPP*TLr|z'1)

v TRUNCATE(v1 DYNAMICRULES KPP*TLr|z'1)
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v UPDATE

odV{.;\|,odU9{,+4O SQL od}b,b)odIT|,VE

(;)4Vt4OiPDod#4O SQL odGZ3) CREATE M ALTER od

P9CD,rK9IT|,VE#

4P EXECUTE IMMEDIATE od1,+T8(DodV{.xPbv"lim

s#g{C SQL od^',G4+;4PCod,"R+Wvl##

INTO d?
8(*S`&N}jGSUdv5Dd?D{F#

BULK COLLECT INTO }id?
j6;vr`v_P}i}]`MDd?#i/D?;P<4a{/D3r;3h

?v}iPD*X,"43r8(}iBj#

v g{;8(K;v }id?:

– g{ }id? *XD}]`M;GG<`M,G4 SELECT PmXk}C

|,;P,"RCPD}]`MXkI3h}i*X}]`M#

– g{ }id? *XD}]`MGG<`M,G4 SELECT PmXkI3h

G<`M#

v g{8(K`v}id?:

– }id? *XD}]`M;\GG<`M#

– TZ SELECT PmPD?;P,<XkfZ;v }id?#

– SELECT PmP?;PD}]`M<XkI3h`& }id? D}i*X}

]`M#

g{ }id? D}]`MGU(}i,G4nsy}XksZrHZi/y5X

DP}#

v1 SQL mo= G SELECT od1,E\9CKSd#

USING

IN mo=
8(*+]xdkN}jGD5#IN G1!==#

IN OUT d?
8(*r`&N}jGa)dk5r_S`&N}jGSUdv5Dd?D{

F#

OUT d?
8(*S`&N}jGSUdv5Dd?D{F#

ys5Dmo=rd?D}?M3rXkk SQL mo= PDN}jG}?M3r%

d,`M2Xkf]#

"b

v od_Y:f+0l EXECUTE IMMEDIATE odDP*#

>}

CREATE OR REPLACE PROCEDURE proc1( p1 IN NUMBER, p2 IN OUT NUMBER, p3 OUT NUMBER )
IS
BEGIN

p3 := p1 + 1;
p2 := p2 + 1;
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END;
/

EXECUTE IMMEDIATE ’BEGIN proc1( :1, :2, :3 ); END’ USING IN p1 + 10, IN OUT p3,
OUT p2;

EXECUTE IMMEDIATE ’BEGIN proc1( :1, :2, :3 ); END’ INTO p3, p2 USING p1 + 10, p3;

SQL od(PL/SQL)
IT9CZ PL/SQL OBDP\'VD SQL od4^D}]r_8(odD4P==#

m 7 P>Kb)od#b)odZ PL/SQL OBDP4P1DP*k`& DB2 SQL o

dDP*`,#

m 7. DB2 ~qwITZ PL/SQL OBDP4PD SQL od

|n hv

DELETE SmP>}P

INSERT ZmPekP

MERGE 9C4(m}CDa{)PD}]4|B?j

(mrS<)

SELECT INTO SmPlwP

UPDATE |BmPDP

BULK COLLECT INTO Sd (PL/SQL)
Z INTO X|V0xPI!D BULK COLLECT X|VD SELECT INTO od+`

PSU=;v}iP#

o(

�� �

,

BULK COLLECT INTO }id? ��

hv

BULK COLLECT INTO }id?
j6;vr`v_P}i}]`MDd?#a{D?;P<4a{/D3r;3h

?v}iPD*X,"43r8(}iBj#

v g{;8(K;v }id?:

– g{ }id? *XD}]`M;GG<`M,G4 SELECT PmXk}C

|,;P,"RCPD}]`MXkI3h}i*X}]`M#

– g{ }id? *XD}]`MGG<`M,G4 SELECT PmXkI3h

G<`M#

v g{8(K`v}id?:

– }id? *XD}]`M;\GG<`M#

– TZ SELECT PmPD?;P,<XkfZ;v }id?#

– SELECT PmP?;PD}]`M<XkI3h`& }id? D}i*X}

]`M#
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g{ }id? D}]`MGU(}i,G4nsy}XksZrHZi/y5X

DP}#

"b

v FETCH odM EXECUTE IMMEDIATE od9'V BULK COLLECT INTO Sd

Dde#

>}

TB>}]>;v9C BULK COLLECT INTO SdS}L5XP}iD}L#K}

LT0}iD`MZLr|P(e#

CREATE OR REPLACE PACAKGE bci_sample
IS
TYPE emps_array IS VARRAY (30) OF VARCHAR2(6);

PROCEDURE get_dept_empno (
dno IN emp.deptno%TYPE,
emps_dno OUT emps_array
);

END bci_sample;

CREATE OR REPLACE PACKAGE BODY bci_sample
IS
PROCEDURE get_dept_empno (
dno IN emp.deptno%TYPE,
emps_dno OUT emps_array
)
IS
BEGIN
SELECT empno BULK COLLECT INTO emps_dno
FROM emp
WHERE deptno=dno;

END get_dept_empno;
END bci_sample;

RETURNING INTO Sd(PL/SQL)
DB2 }]~qw\;T7SKI!D RETURNING INTO SdD INSERT"UPDATE

M DELETE odxP`k#Z PL/SQL OBDP9CKSd1,|+6qVp(}4

P INSERT"UPDATE r DELETE odBmS"^Dr>}D5#

o(

�� INSERT od
UPDATE od
DELETE od

�

RETURNING *
,

mo= �

INTO G<

,

VN

��

hv

INSERT od

8(P'D INSERT od#g{K INSERT od5X|,`PDa{/,G4+

"zl##

UPDATE od

8(P'D UPDATE od#g{K UPDATE od5X|,`PDa{/,G4

+"zl##
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DELETE od

8(P'D DELETE od#g{K DELETE od5X|,`PDa{/,G4+

"zl##

RETURNING *
8(\ INSERT"UPDATE r DELETE od0lDPPyPD5<ICZ35#

RETURNING mo=
8(*kT INSERT"UPDATE r DELETE ody0lDPxPs5Dmo=#

s5a{+;3h8(DG<rVN#

INTO G<
8(+5XD5f"=_Pf]DVNM}]`MDG<P#b)VNZ}?"3

rM}]`M=fXkk RETURNING Sdy8(DG)5%d#g{a{/4|

,NNP,G4G<PDVN+;hC*U5#

INTO VN
8(+5XD5f"=;i_Pf]DVNM}]`MDd?P#b)VNZ}

?"3rM}]`M=fXkk RETURNING Sdy8(DG)5%d#g{a{

/4|,NNP,G4b)VN+;hC*U5#

>}

TB>}]>;v9CK RETURNING INTO SdD}L:

CREATE OR REPLACE PROCEDURE emp_comp_update (
p_empno IN emp.empno%TYPE,
p_sal IN emp.sal%TYPE,
p_comm IN emp.comm%TYPE

)
IS

v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
v_job emp.job%TYPE;
v_sal emp.sal%TYPE;
v_comm emp.comm%TYPE;
v_deptno emp.deptno%TYPE;

BEGIN
UPDATE emp SET sal = p_sal, comm = p_comm WHERE empno = p_empno
RETURNING

empno,
ename,
job,
sal,
comm,
deptno

INTO
v_empno,
v_ename,
v_job,
v_sal,
v_comm,
v_deptno;

IF SQL%FOUND THEN
DBMS_OUTPUT.PUT_LINE(’Updated Employee # : ’ || v_empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || v_ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || v_job);
DBMS_OUTPUT.PUT_LINE(’Department : ’ || v_deptno);
DBMS_OUTPUT.PUT_LINE(’New Salary : ’ || v_sal);
DBMS_OUTPUT.PUT_LINE(’New Commission : ’ || v_comm);
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ELSE
DBMS_OUTPUT.PUT_LINE(’Employee # ’ || p_empno || ’ not found’);

END IF;
END;

K}L5XTBy>dv:

EXEC emp_comp_update(9503, 6540, 1200);

Updated Employee # : 9503
Name : PETERSON
Job : ANALYST
Department : 40
New Salary : 6540.00
New Commission : 1200.00

TB>}]>;v9CKxPG<`MD RETURNING INTO SdD}L:

CREATE OR REPLACE PROCEDURE emp_delete (
p_empno IN emp.empno%TYPE

)
IS

r_emp emp%ROWTYPE;
BEGIN

DELETE FROM emp WHERE empno = p_empno
RETURNING

*
INTO

r_emp;

IF SQL%FOUND THEN
DBMS_OUTPUT.PUT_LINE(’Deleted Employee # : ’ || r_emp.empno);
DBMS_OUTPUT.PUT_LINE(’Name : ’ || r_emp.ename);
DBMS_OUTPUT.PUT_LINE(’Job : ’ || r_emp.job);
DBMS_OUTPUT.PUT_LINE(’Manager : ’ || r_emp.mgr);
DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || r_emp.hiredate);
DBMS_OUTPUT.PUT_LINE(’Salary : ’ || r_emp.sal);
DBMS_OUTPUT.PUT_LINE(’Commission : ’ || r_emp.comm);
DBMS_OUTPUT.PUT_LINE(’Department : ’ || r_emp.deptno);

ELSE
DBMS_OUTPUT.PUT_LINE(’Employee # ’ || p_empno || ’ not found’);

END IF;
END;

K}L5XTBy>dv:

EXEC emp_delete(9503);

Deleted Employee # : 9503
Name : PETERSON
Job : ANALYST
Manager : 7902
Hire Date : 31-MAR-05 00:00:00
Salary : 6540.00
Commission : 1200.00
Department : 40

odtT(PL/SQL)
SQL%FOUND"SQL%NOTFOUND M SQL%ROWCOUNT GICZ7( SQL odD

0lD PL/SQL tT#

v SQL%FOUND tT|,;v<{5,g{AY;P\ INSERT"UPDATE r

DELETE od0lr_ SELECT INTO odQlw=;P,G4KtT5X TRUE#

TB>}]>K;vd{i,ZKiP,ek;P"T>4,{"#
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BEGIN
INSERT INTO emp (empno,ename,job,sal,deptno)

VALUES (9001, ’JONES’, ’CLERK’, 850.00, 40);
IF SQL%FOUND THEN

DBMS_OUTPUT.PUT_LINE(’Row has been inserted’);
END IF;

END;

v SQL%NOTFOUND tT|,;v<{5,g{;PNNP\ INSERT"UPDATE r

DELETE od0lr_ SELECT INTO od4lw=NNP,G4KtT5X

TRUE#}g:

BEGIN
UPDATE emp SET hiredate = ’03-JUN-07’ WHERE empno = 9000;
IF SQL%NOTFOUND THEN

DBMS_OUTPUT.PUT_LINE(’No rows were updated’);
END IF;

END;

v SQL%ROWCOUNT tT|,{}5,K5m>\ INSERT"UPDATE r DELETE

od0lDP}#}g:

BEGIN
UPDATE emp SET hiredate = ’03-JUN-07’ WHERE empno = 9001;
DBMS_OUTPUT.PUT_LINE(’# rows updated: ’ || SQL%ROWCOUNT);

END;

XFod(PL/SQL)
XFodG;)`Lod,|G9 PL/SQL I* SQL D+fD}L=9d#

DB2 }]~qw\;`km` PL/SQL XFod#

IF od(PL/SQL)
Z PL/SQL OBDP,IT9C IF od4y]X(u~4P SQL od#

IF odDDVq=G:

v IF...THEN...END IF

v IF...THEN...ELSE...END IF

v IF...THEN...ELSE IF...END IF

v IF...THEN...ELSIF...THEN...ELSE...END IF

IF...THEN...END IF

KodDo(G:

IF <{mo= THEN
od

END IF;

IF...THEN odG IF Dnr%q=#v1u~s5* TRUE 1,Ea4P THEN k

END IF .dDod#ZTB>}P,IF...THEN odC4bTMT>G)P6pD0

1#

DECLARE
v_empno emp.empno%TYPE;
v_comm emp.comm%TYPE;
CURSOR emp_cursor IS SELECT empno, comm FROM emp;

BEGIN
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OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE(’EMPNO COMM’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_cursor INTO v_empno, v_comm;
EXIT WHEN emp_cursor%NOTFOUND;

--
-- Test whether or not the employee gets a commission
--

IF v_comm IS NOT NULL AND v_comm > 0 THEN
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||
TO_CHAR(v_comm,’$99999.99’));

END IF;
END LOOP;
CLOSE emp_cursor;

END;

KLrzITBy>dv:

EMPNO COMM
----- -------
7499 $300.00
7521 $500.00
7654 $1400.00

IF...THEN...ELSE...END IF

KodDo(G:

IF <{mo= THEN
od

ELSE
od

END IF;

IF...THEN...ELSE od8(;i8CDod,b)od+Zu~s5* FALSE 14P#

TB>}TO;v>}wK^D,Tc9C IF...THEN...ELSE odZM1;P6p1T

>D>“Non-commission”#

DECLARE
v_empno emp.empno%TYPE;
v_comm emp.comm%TYPE;
CURSOR emp_cursor IS SELECT empno, comm FROM emp;

BEGIN
OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE(’EMPNO COMM’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_cursor INTO v_empno, v_comm;
EXIT WHEN emp_cursor%NOTFOUND;

--
-- Test whether or not the employee gets a commission
--

IF v_comm IS NOT NULL AND v_comm > 0 THEN
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||
TO_CHAR(v_comm,’$99999.99’));

ELSE
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || ’Non-commission’);

END IF;
END LOOP;
CLOSE emp_cursor;

END;

KLrzITBy>dv:
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EMPNO COMM
----- -------
7369 Non-commission
7499 $ 300.00
7521 $ 500.00
7566 Non-commission
7654 $ 1400.00
7698 Non-commission
7782 Non-commission
7788 Non-commission
7839 Non-commission
7844 Non-commission
7876 Non-commission
7900 Non-commission
7902 Non-commission
7934 Non-commission

IF...THEN...ELSE IF...END IF

KodDo(G:

IF <{mo= THEN
IF <{mo= THEN
od

ELSE
IF <{mo= THEN
od

END IF;

ITT IF odxP6W,Tcy]bc IF odDu~s5* TRUE 9G FALSE 4

wC8C IF od#ZTB>}P,bc IF...THEN...ELSE odbT3;01GqP6

p#Zc IF...THEN...ELSE odSEbTC01D=.\nG,v9GMZ+>=y

}#9CbVq=D IF od1,5JOGZbc IF odD ELSE ?VP6W IF o

d#rK,6WD?v IF <h*;v END IF,"R,8 IF...ELSE 2h*;v END

IF#("b,(}ZNjywD SELECT odZ9C NVL /}Fc?;01DjH

6p,ITssr/KLrD_-;+G,>>}DC>G]>gN9C IF od#)

DECLARE
v_empno emp.empno%TYPE;
v_sal emp.sal%TYPE;
v_comm emp.comm%TYPE;
v_avg NUMBER(7,2);
CURSOR emp_cursor IS SELECT empno, sal, comm FROM emp;

BEGIN
--
-- Calculate the average yearly compensation
--

SELECT AVG((sal + NVL(comm,0)) * 24) INTO v_avg FROM emp;
DBMS_OUTPUT.PUT_LINE(’Average Yearly Compensation: ’ ||

TO_CHAR(v_avg,’$999,999.99’));
OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE(’EMPNO YEARLY COMP’);
DBMS_OUTPUT.PUT_LINE(’----- -----------’);
LOOP

FETCH emp_cursor INTO v_empno, v_sal, v_comm;
EXIT WHEN emp_cursor%NOTFOUND;

--
-- Test whether or not the employee gets a commission
--

IF v_comm IS NOT NULL AND v_comm > 0 THEN
--
-- Test whether the employee’s compensation with commission exceeds
-- the company average
--
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IF (v_sal + v_comm) * 24 > v_avg THEN
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||

TO_CHAR((v_sal + v_comm) * 24,’$999,999.99’) ||
’ Exceeds Average’);

ELSE
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||

TO_CHAR((v_sal + v_comm) * 24,’$999,999.99’) ||
’ Below Average’);

END IF;
ELSE

--
-- Test whether the employee’s compensation without commission exceeds
-- the company average
--

IF v_sal * 24 > v_avg THEN
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||

TO_CHAR(v_sal * 24,’$999,999.99’) || ’ Exceeds Average’);
ELSE

DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||
TO_CHAR(v_sal * 24,’$999,999.99’) || ’ Below Average’);

END IF;
END IF;

END LOOP;
CLOSE emp_cursor;

END;

KLrzITBy>dv:

Average Yearly Compensation: $ 53,528.57
EMPNO YEARLY COMP
----- -----------
7369 $ 19,200.00 Below Average
7499 $ 45,600.00 Below Average
7521 $ 42,000.00 Below Average
7566 $ 71,400.00 Exceeds Average
7654 $ 63,600.00 Exceeds Average
7698 $ 68,400.00 Exceeds Average
7782 $ 58,800.00 Exceeds Average
7788 $ 72,000.00 Exceeds Average
7839 $ 120,000.00 Exceeds Average
7844 $ 36,000.00 Below Average
7876 $ 26,400.00 Below Average
7900 $ 22,800.00 Below Average
7902 $ 72,000.00 Exceeds Average
7934 $ 31,200.00 Below Average

IF...THEN...ELSIF...THEN...ELSE...END IF

KodDo(G:

IF <{mo= THEN
od

[ ELSIF <{mo= THEN
od

[ ELSIF <{mo= THEN
od ] ...]

[ ELSE
od ]

END IF;

IF...THEN...ELSIF...ELSE oda)KZ;vodPli`VI\ivD=(#ZN=O,

Kod`1Z6WD IF...THEN...ELSE...IF...THEN od,+;h*;v END IF#TB

>}9C IF...THEN...ELSIF...ELSE od4=$ $25,000 4Fcw6p6'D01}#
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DECLARE
v_empno emp.empno%TYPE;
v_comp NUMBER(8,2);
v_lt_25K SMALLINT := 0;
v_25K_50K SMALLINT := 0;
v_50K_75K SMALLINT := 0;
v_75K_100K SMALLINT := 0;
v_ge_100K SMALLINT := 0;
CURSOR emp_cursor IS SELECT empno, (sal + NVL(comm,0)) * 24 FROM emp;

BEGIN
OPEN emp_cursor;
LOOP

FETCH emp_cursor INTO v_empno, v_comp;
EXIT WHEN emp_cursor%NOTFOUND;
IF v_comp < 25000 THEN

v_lt_25K := v_lt_25K + 1;
ELSIF v_comp < 50000 THEN

v_25K_50K := v_25K_50K + 1;
ELSIF v_comp < 75000 THEN

v_50K_75K := v_50K_75K + 1;
ELSIF v_comp < 100000 THEN

v_75K_100K := v_75K_100K + 1;
ELSE

v_ge_100K := v_ge_100K + 1;
END IF;

END LOOP;
CLOSE emp_cursor;
DBMS_OUTPUT.PUT_LINE(’Number of employees by yearly compensation’);
DBMS_OUTPUT.PUT_LINE(’Less than 25,000 : ’ || v_lt_25K);
DBMS_OUTPUT.PUT_LINE(’25,000 - 49,9999 : ’ || v_25K_50K);
DBMS_OUTPUT.PUT_LINE(’50,000 - 74,9999 : ’ || v_50K_75K);
DBMS_OUTPUT.PUT_LINE(’75,000 - 99,9999 : ’ || v_75K_100K);
DBMS_OUTPUT.PUT_LINE(’100,000 and over : ’ || v_ge_100K);

END;

KLrzITBy>dv:

Number of employees by yearly compensation
Less than 25,000 : 2
25,000 - 49,9999 : 5
50,000 - 74,9999 : 6
75,000 - 99,9999 : 0
100,000 and over : 1

CASE od(PL/SQL)
CASE odZ8(DQwu~* true 14P;ur`uod#CASE G@"Dod,

|kXkw*mo=iI?VvVD CASE mo=;,#

CASE odP=VN=:r% CASE odMQwM CASE od#

r% CASE od(PL/SQL)
r% CASE od"T9mo=(;F*!qw)k;vr`v WHEN SdP8(Dm

;mo=%d#"z%d+<B4P;ur`u`&Dod#

o(

�� CASE !qwmo= � �WHEN %dmo= THEN od �
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�

�ELSE od

END CASE ��

hv

CASE !qwmo=
8(;vmo=,Kmo=D5D}]`Mk?v %dmo= f]#g{ !qw

mo= D5kZ;v %dmo= %d,G4+4P`& THEN SdPDod#

g{;P%dn,G4+4P`& ELSE SdPDod#g{;P%dn,"R;

P ELSE Sd,G4+Wvl##

WHEN %dmo=
8(*Z CASE odPxPs5Dmo=#g{ !qwmo= k3v %dmo

= %d,G4+4P`& THEN SdPDod#

THEN
KX|V}k*Z`&<{mo=s5* TRUE 14PDod#

od

8(;vr`v SQL r PL/SQL od,?vod<TVEU9#

ELSE
KX|V}k CASE odD1!iv#

>}

TB>}9Cr% CASE od+?E{FMXc3hyZ?E`EDd?#

DECLARE
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
v_deptno emp.deptno%TYPE;
v_dname dept.dname%TYPE;
v_loc dept.loc%TYPE;
CURSOR emp_cursor IS SELECT empno, ename, deptno FROM emp;

BEGIN
OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME DEPTNO DNAME ’

|| ’ LOC’);
DBMS_OUTPUT.PUT_LINE(’----- ------- ------ ----------’

|| ’ ---------’);
LOOP

FETCH emp_cursor INTO v_empno, v_ename, v_deptno;
EXIT WHEN emp_cursor%NOTFOUND;
CASE v_deptno

WHEN 10 THEN v_dname := ’Accounting’;
v_loc := ’New York’;

WHEN 20 THEN v_dname := ’Research’;
v_loc := ’Dallas’;

WHEN 30 THEN v_dname := ’Sales’;
v_loc := ’Chicago’;

WHEN 40 THEN v_dname := ’Operations’;
v_loc := ’Boston’;

ELSE v_dname := ’unknown’;
v_loc := ’’;

END CASE;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || RPAD(v_ename, 10) ||
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’ ’ || v_deptno || ’ ’ || RPAD(v_dname, 14) || ’ ’ ||
v_loc);

END LOOP;
CLOSE emp_cursor;

END;

KLr5XTBy>dv:

EMPNO ENAME DEPTNO DNAME LOC
----- ------- ------ ---------- ---------
7369 SMITH 20 Research Dallas
7499 ALLEN 30 Sales Chicago
7521 WARD 30 Sales Chicago
7566 JONES 20 Research Dallas
7654 MARTIN 30 Sales Chicago
7698 BLAKE 30 Sales Chicago
7782 CLARK 10 Accounting New York
7788 SCOTT 20 Research Dallas
7839 KING 10 Accounting New York
7844 TURNER 30 Sales Chicago
7876 ADAMS 20 Research Dallas
7900 JAMES 30 Sales Chicago
7902 FORD 20 Research Dallas
7934 MILLER 10 Accounting New York

QwM CASE od(PL/SQL)
QwM CASE od9C;vr`v<{mo=47(y*4PDod#

o(

�� CASE � WHEN <{mo= THEN od ELSE od END CASE ��

hv

CASE
KX|V}k CASE odPDZ;v WHEN Sd#

WHEN <{mo=
8(;vmo=,1XFwxk(eKmo=D WHEN Sd1,+TKmo=x

Ps5#g{ <{mo= s5* TRUE,G4+4P`& THEN SdPDod#

g{ <{mo= 4s5* TRUE,G4+4P`& ELSE SdPDod#

THEN
KX|V}k*Z`&<{mo=s5* TRUE 14PDod#

od

8(;vr`v SQL r PL/SQL od,?vod<TVEU9#

ELSE
KX|V}k CASE odD1!iv#

>}

TB>}9CQwM CASE od+?E{FMXc3hyZ?E`EDd?#

DECLARE
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
v_deptno emp.deptno%TYPE;
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v_dname dept.dname%TYPE;
v_loc dept.loc%TYPE;
CURSOR emp_cursor IS SELECT empno, ename, deptno FROM emp;

BEGIN
OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME DEPTNO DNAME ’

|| ’ LOC’);
DBMS_OUTPUT.PUT_LINE(’----- ------- ------ ----------’

|| ’ ---------’);
LOOP

FETCH emp_cursor INTO v_empno, v_ename, v_deptno;
EXIT WHEN emp_cursor%NOTFOUND;
CASE

WHEN v_deptno = 10 THEN v_dname := ’Accounting’;
v_loc := ’New York’;

WHEN v_deptno = 20 THEN v_dname := ’Research’;
v_loc := ’Dallas’;

WHEN v_deptno = 30 THEN v_dname := ’Sales’;
v_loc := ’Chicago’;

WHEN v_deptno = 40 THEN v_dname := ’Operations’;
v_loc := ’Boston’;

ELSE v_dname := ’unknown’;
v_loc := ’’;

END CASE;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || RPAD(v_ename, 10) ||

’ ’ || v_deptno || ’ ’ || RPAD(v_dname, 14) || ’ ’ ||
v_loc);

END LOOP;
CLOSE emp_cursor;

END;

KLr5XTBy>dv:

EMPNO ENAME DEPTNO DNAME LOC
----- ------- ------ ---------- ---------
7369 SMITH 20 Research Dallas
7499 ALLEN 30 Sales Chicago
7521 WARD 30 Sales Chicago
7566 JONES 20 Research Dallas
7654 MARTIN 30 Sales Chicago
7698 BLAKE 30 Sales Chicago
7782 CLARK 10 Accounting New York
7788 SCOTT 20 Research Dallas
7839 KING 10 Accounting New York
7844 TURNER 30 Sales Chicago
7876 ADAMS 20 Research Dallas
7900 JAMES 30 Sales Chicago
7902 FORD 20 Research Dallas
7934 MILLER 10 Accounting New York

-7(PL/SQL)
9C EXIT"FOR"LOOP M WHILE odZ PL/SQL LrP444P;5P|n#

FOR(Njde)od(PL/SQL)
Nj FOR -7odr*H0ywDNj,a!Nja{/PyPDP,;sXUCN

j#

9CKod4zf`v;,D SQL od,Tcr*Nj"(e-79lTlwa{/

PD?;P"bTa{/Gqax"nUXUNj#
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wC

ITS PL/SQL }L"/}"%"wrd{iPwCKod#

Z(

;h*X(D(^4IZ SQL odP}CPmo=;+G,*I&X4Pod,h*

&mNjyhDyPd{(^#

o(

�� FOR G< IN Nj LOOP od END LOOP ��

hv

FOR
}k;vu~,*9 FOR -7LxxP,Ku~Xk* true#

G<

8(T~=ywDG<(d(e*“Nj%ROWTYPE”)8(Dj6#

IN Nj
8(H0ywDNjD{F#

LOOP M END LOOP
*<Max-7,K-7|,*Z-7D?N|zZd4PD SQL od#

od

;vr`v PL/SQL od#AYh*;vod#

>}

TB>}]>|,Nj FOR -7D}L:

CREATE OR REPLACE PROCEDURE cursor_example
IS

CURSOR emp_cur_1 IS SELECT * FROM emp;
BEGIN

DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
FOR v_emp_rec IN emp_cur_1 LOOP

DBMS_OUTPUT.PUT_LINE(v_emp_rec.empno || ’ ’ || v_emp_rec.ename);
END LOOP;

END;

FOR({}de)od(PL/SQL)
9C FOR od4`N4P;i SQL od#

wC

ITZ PL/SQL }L"/}rd{iodP6kKod#

Z(

wC FOR od;h*NNX(;+G,KodDZ(j6Xk5PwC FOR odP

6kD SQL odyXhDX(#
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o(

�� FOR {}d? IN
REVERSE

mo= 1 .. mo= 2 �

� LOOP od END LOOP ��

hv

{}d?

T/(eD{}d?,Z-7&mZd,+9CKd?#{}d? Du<5G m

o= 1#Zu<|z.s,{}d? D5+Zsx?N|z*<1]v#xk-7

1,+T mo= 1 M mo= 2 xPs5,1 {}d? HZ mo= 2 1,-

7&m#9#

IN }kI!D REVERSE X|VMmo=,|G(e-7D{}d?D6'#

REVERSE
8(|z=rGS mo= 2 = mo= 1#"b,^[Gq8(K REVERSE X

|V,mo= 2 D5<XksZ mo= 1,byEa&m-7PDod#

mo= 1

8(-7D{}d?6'Du<5#g{8(K REVERSE X|V,G4mo= 1

8(-7D{}d?6'Dax5#

mo= 2

8(-7D{}d?6'Dax5#g{8(K REVERSE X|V,G4mo= 2

8(-7D{}d?6'Du<5#

od

8(?N&m-714PD PL/SQL M SQL od#

>}

TB>}]>d{iPDy> FOR od:

BEGIN
FOR i IN 1 .. 10 LOOP

DBMS_OUTPUT.PUT_LINE(’Iteration # ’ || i);
END LOOP;

END;

K>}zITBdv:

Iteration # 1
Iteration # 2
Iteration # 3
Iteration # 4
Iteration # 5
Iteration # 6
Iteration # 7
Iteration # 8
Iteration # 9
Iteration # 10

g{p<5sZax5,G4j+;4P-7e,+;a5Xms,gTB>}y

>:
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BEGIN
FOR i IN 10 .. 1 LOOP

DBMS_OUTPUT.PUT_LINE(’Iteration # ’ || i);
END LOOP;

END;

K>};zIdv,bGr*,@6;a4P-7e#

TB>}9C REVERSE X|V:

BEGIN
FOR i IN REVERSE 1 .. 10 LOOP

DBMS_OUTPUT.PUT_LINE(’Iteration # ’ || i);
END LOOP;

END;

K>}zITBdv:

Iteration # 10
Iteration # 9
Iteration # 8
Iteration # 7
Iteration # 6
Iteration # 5
Iteration # 4
Iteration # 3
Iteration # 2
Iteration # 1

FORALL od (PL/SQL)
FORALL odT}iDyP*Xr}iP3v6'D*X4P}]|Dod#

wC

;\Z PL/SQL iP8(Kod#

Z(

KodDZ(j6y5PDX(Xk|(wC FORALL odP8(D}]|Dody

hDyPX(#

o(

�� FORALL Bjd? IN B^ .. O^

INDICES OF Bj}i

VALUES OF Bj}i

INSERT od
QwM DELETE od
QwM UPDATE od
EXECUTE IMMEDIATE od

��

hv

Bjd?

j6Cw}iBjD{F#|;~=Xyw* INTEGER,"R;\Z FORALL o

dP}C#

B^ .. O^
j6IT3h Bjd? DBj5D6',"R B^ !Z O^#6'm>S B

^ *<?N]v 1 "1= O^ *9(|(O^)D?v{}5#
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INDICES OF Bj}i
j6 Bj}i yj6D}iD}iBj5/O#g{ Bj}i GX*}i,G

4}iBj5XkI3h Bjd? "R;\G!h/O#

VALUES OF Bj}i
j6 Bj}i yj6D}iD*X5/O#*X5XkI3h Bjd?,"R;

\G^r!h/O#

INSERT od

8(*T?v Bjd? 54PD INSERT od#

QwM DELETE od

8(*T?v Bjd? 54PDQwM DELETE od#

QwM UPDATE od

8(*T?v Bjd? 54PDQwM UPDATE od#

EXECUTE IMMEDIATE od

8(*T?v Bjd? 54PD EXECUTE IMMEDIATE od#

"b

v FORALL od&m;G-S&m#g{Z FORALL odPxP|z1"zms,G

4;aT~===XvQ&mDNN}]|DYw#1 FORALL od"zms1,

&CLrIT9C ROLLBACK od4Xv{vBq#

>}

TB>}]>y> FORALL od:

FORALL x
IN in_customer_list.FIRST..in_customer_list.LAST
DELETE FROM customer

WHERE cust_id IN in_customer_list(x);

EXIT od(PL/SQL)
EXIT odCZU94P PL/SQL zkiPD-7#

wC

ITZ FOR"LOOP r WHILE odr_ PL/SQL }L"/}rd{iodP6kK

od#

Z(

wC EXIT od;h*NNX(#+G,KodDZ(j6Xk5PwC FOR"LOOP

r WHILE odP6kD SQL odyXhDX(#

o(

�� EXIT ��

>}

TB>}]>d{iP|, EXIT odDy> LOOP od:
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DECLARE
sum PLS_INTEGER := 0;

BEGIN
LOOP

sum := sum + 1;
IF sum > 10 THEN

EXIT;
END IF;

END LOOP;
END

LOOP od(PL/SQL)
LOOP odZ PL/SQL zkiP`N4P;5Pod#

wC

ITZ PL/SQL }L"/}rd{iodP6kKod#

Z(

wC LOOP od;h*NNX(#+G,KodDZ(j6Xk5PwC LOOP od

P6kD SQL odyXhDX(#

o(

�� LOOP od END LOOP ��

hv

od

8(;vr`v PL/SQL r SQL od#ZK-7D?N|zZd,<+4Pb)

od#

>}

TB>}]>d{iPDy> LOOP od:

DECLARE
sum INTEGER := 0;

BEGIN
LOOP

sum := sum + 1;
IF sum > 10 THEN

EXIT;
END IF;

END LOOP;
END

WHILE od(PL/SQL)
WHILE odZ8(Dmo=* true 1444P;i SQL od#?Nxk-7e1,

<+"4TKu~xPs5#

wC

ITZ PL/SQL }L"/}rd{iodP6kKod#
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Z(

wC WHILE od;h*NNX(;+G,KodDZ(j6Xk5PwC WHILE o

dP6kD SQL odyXhDX(#

o(

�� WHILE mo= LOOP od END LOOP ��

hv

mo=

8(;vmo=,Z?Nxk-7e.0,<+"4TKmo=xPs5T7(G

q4PC-7#g{Kmo=Z_-O* true,G4+4PC-7#g{Kmo=

Z_-O* false,G4-7&max#IT9C EXIT odZKmo=* true 1

U9-7#

od

8(?N&m-714PD PL/SQL M SQL od#

>}

TB>}]>d{iPDy> WHILE od:

DECLARE
sum INTEGER := 0;

BEGIN
WHILE sum < 11 LOOP

sum := sum + 1;
END LOOP;

END

Kd{iPD WHILE od+4P= sum HZ 11 *9;;s,-7&max,d{

iD&m+xP=jI#

l#&m(PL/SQL)
1!ivB,Z PL/SQL LrPv=DNNms<+#94PLr#zIT9C

EXCEPTION Z46qmsT0Svm4,V4#

l#&mLrDo(G BEGIN iDo()9#

o(

��

�DECLARE yw

�BEGIN
od

�
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�

� �EXCEPTION WHEN l#u~ THEN &mod

OR u~

END ��

g{4"zms,G4Kivv4P od "+XF(+]= END .sDod#+G,

g{Z4P od 1"zms,G4+#9x;=&m od,XF(++]= EXCEP-

TION Pm#SE,+ZCPmPQwZ;vk"zDms%dD u~#g{R=%d

n,G4+4P`&D&mod "+XF(+]= END .sDod#g{R;=%d

n,G4Lr+#94P#

g{4P &mod 1"zBDms,G4|;\IbcD EXCEPTION Sd6q#

m 8 T53(eD)z9CDu~wK**5w#Xbu~{ OTHERS k?Vms`

M%d#u~{;xVs!4#

m 8. 53(eDl#u~{

u~{ hv

CASE_NOT_FOUND Z CASE odP,;PNNivs5*“true”,

"R;P ELSE u~#

CURSOR_ALREADY_OPEN T<r*Qr*DNj#

DUP_VAL_ON_INDEX w}|PX4D5#

INVALID_CURSOR T<CJ4r*DNj#

INVALID_NUMBER }V5^'#

LOGIN_DENIED C'{r\k^'#

NO_DATA_FOUND ;Pzc!qj<DP#

NOT_LOGGED_ON ;fZ}]b,S#

OTHERS m>NN4;l#ZPDH0u~6qDl

##

SUBSCRIPT_BEYOND_COUNT }iBj,v6'r;fZ#

SUBSCRIPT_OUTSIDE_LIMIT }iBjmo=D}]`M^(3h}iBj

`M#

TOO_MANY_ROWS `Pzc!qj<,+;Jm5X;P#

VALUE_ERROR 5^'#

ZERO_DIVIDE T<}c#

"v&CLrms(PL/SQL)
RAISE_APPLICATION_ERROR }L9C'(eDzkMms{"I)Lr9C,SE,

CLrICZj6l##K}L;PZ PL/SQL OBDPE\'V#

o(

�� RAISE_APPLICATION_ERROR ( msE , {" ) ; ��
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hv

msE

X(Z)&LD`E(m>IDV),K`EZf"={* SQLCODE Dd?.

0,+3d= DB2 mszk#RAISE_APPLICATION_ERROR }LS\C'(e

D msE 5 -20000 = -20999#Zms{"P5XD SQLCODE G

SQL0438N#SQLSTATE |,`“UD”T0}vV{,b}vV{kmsE 5Dn

s}v}V`T&#

{"

C'(eD{",dns$H* 70 vVZ#

>}

TB>}9C RAISE_APPLICATION_ERROR }L4T>X(Z“1Y01E"”bVi

vDmszkM{":

CREATE OR REPLACE PROCEDURE verify_emp (
p_empno NUMBER

)
IS

v_ename emp.ename%TYPE;
v_job emp.job%TYPE;
v_mgr emp.mgr%TYPE;
v_hiredate emp.hiredate%TYPE;

BEGIN
SELECT ename, job, mgr, hiredate

INTO v_ename, v_job, v_mgr, v_hiredate FROM emp
WHERE empno = p_empno;

IF v_ename IS NULL THEN
RAISE_APPLICATION_ERROR(-20010, ’No name for ’ || p_empno);

END IF;
IF v_job IS NULL THEN

RAISE_APPLICATION_ERROR(-20020, ’No job for’ || p_empno);
END IF;
IF v_mgr IS NULL THEN

RAISE_APPLICATION_ERROR(-20030, ’No manager for ’ || p_empno);
END IF;
IF v_hiredate IS NULL THEN

RAISE_APPLICATION_ERROR(-20040, ’No hire date for ’ || p_empno);
END IF;
DBMS_OUTPUT.PUT_LINE(’Employee ’ || p_empno ||

’ validated without errors’);
EXCEPTION

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(’SQLCODE: ’ || SQLCODE);
DBMS_OUTPUT.PUT_LINE(’SQLERRM: ’ || SQLERRM);

END;

CALL verify_emp(7839);

SQLCODE: -438
SQLERRM: SQL0438N Application raised error or warning with
diagnostic text: "No manager for 7839". SQLSTATE=UD030

RAISE od(PL/SQL)
RAISE od"vH0(eDu~#
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o(

�� RAISE u~ ��

hv

u~

8(H0(eDu~#

>}

TB>}]>;v}L,K}L"vQ(eDu~:

CREATE OR REPLACE PROCEDURE raise_demo (inval NUMBER) IS
evenno EXCEPTION;
oddno EXCEPTION;

BEGIN
IF MOD(inval, 2) = 1 THEN

RAISE oddno;
ELSE

RAISE evenno;
END IF;

EXCEPTION
WHEN evenno THEN

dbms_output.put_line(TO_CHAR(inval) || ’ is even’);
WHEN oddno THEN

dbms_output.put_line(TO_CHAR(inval) || ’ is odd’);
END raise_demo;
/

SET SERVEROUTPUT ON;

CALL raise_demo;

Oracle-DB2 ms3d(PL/SQL)
PL/SQL mszkMl#{FP`&D DB2 mszkM SQLSTATE 5#

m 9 Tb)mszk"l#{FM SQLSTATE 5xP**5w#

m 9. PL/SQL mszkMl#{Fk DB2 mszkM SQLSTATE 5D3d

plsqlCode plsqlName db2Code db2State

-1 DUP_VAL_ON_INDEX -803 23505

+100 NO_DATA_FOUND +100 02000

-1012 NOT_LOGGED_ON -1024 08003

-1017 LOGIN_DENIED -30082 08001

-1476 ZERO_DIVIDE -801 22012

-1722 INVALID_NUMBER -420 22018

-1001 INVALID_CURSOR -501 24501

-1422 TOO_MANY_ROWS -811 21000

-6502 VALUE_ERROR -433 22001

-6511 CURSOR_ALREADY_OPEN -502 24502

-6532 SUBSCRIPT_OUTSIDE_LIMIT -20438 428H1

-6533 SUBSCRIPT_BEYOND_COUNT -20439 2202E
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m 9. PL/SQL mszkMl#{Fk DB2 mszkM SQLSTATE 5D3d (x)

plsqlCode plsqlName db2Code db2State

-6592 CASE_NOT_FOUND -773 20000

-54 -904 57011

-60 -911 40001

-310 -206 42703

-595 -390 42887

-597 -303 42806

-598 -407 23502

-600 -30071 58015

-603 -119 42803

-604 -119 42803

-610 -20500 428HR

-611 -117 42802

-612 -117 42802

-613 -811 21000

-615 -420 22018

-616 -420 22018

-617 -418 42610

-618 -420 22018

-619 -418 42610

-620 -171 42815

-622 -304 22003

-623 -604 42611

-904 -206 42703

-911 -7 42601

-942 -204 42704

-955 -601 42710

-996 -1022 57011

-1119 -292 57047

-1002 +231 02000

-1403 -100 02000

-1430 -612 42711

-1436 -20451 560CO

-1438 -413 22003

-1450 -614 54008

-1578 -1007 58034

-2112 -811 21000

-2261 +605 01550

-2291 -530 23503

-2292 -532 23001

-3113 -30081 08001
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m 9. PL/SQL mszkMl#{Fk DB2 mszkM SQLSTATE 5D3d (x)

plsqlCode plsqlName db2Code db2State

-3114 -1024 08003

-3214 -20170 57059

-3297 -20170 57059

-4061 -727 56098

-4063 -727 56098

-4091 -723 09000

-6502 -304 22003

-6508 -440 42884

-6550 -104 42601

-6553 -104 42601

-14028 -538 42830

-19567 -1523 55039

-30006 -904 57011

-30041 -1139 54047

Nj(PL/SQL)
NjGI&CLr9C"_P{FDXFa9,CZ8r"!qa{/PD}]P#

zIT9CNjT?N;PD==4A!"&mi/a{/,x;G"44P{vi

/#

PL/SQL OBDPDNj;S* WITH HOLD Nj#PX WITH HOLD NjD|`

E",kND“DECLARE CURSOR od”#

DB2 }]~qwH'V PL/SQL 2,Nj2'VNjd?#

2,Nj(PL/SQL)
2,NjD`X*i/Z`k1L(#ywNjG9CCNjDHvu~#DB2 ~qw

'VZ PL/SQL OBDP9C PL/SQL o(4yw2,Nj#

o(

�� CURSOR Nj{ IS i/ ��

hv

Nj{

8(NjDj6,Kj6ICZ}CCNj0da{/#

i/

8(;v SELECT od,Kod7(NjDa{/#

>}

TB>}]>|,`v2,NjywD}L:
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CREATE OR REPLACE PROCEDURE cursor_example
IS

CURSOR emp_cur_1 IS SELECT * FROM emp;

CURSOR emp_cur_2 IS SELECT empno, ename FROM emp;

CURSOR emp_cur_3 IS SELECT empno, ename
FROM emp
WHERE deptno = 10
ORDER BY empno;

BEGIN
OPEN emp_cur_1;

...
END;

N}/Nj(PL/SQL)
N}/NjG8Zr*1\;S\+kDN}5D2,Nj#

TB>}|,;vN}/Nj#KNjT> EMP mP?v=.MZ+kN}5y8(

5D01DU{M=.#

DECLARE
my_record emp%ROWTYPE;
CURSOR c1 (max_wage NUMBER) IS

SELECT * FROM emp WHERE sal < max_wage;
BEGIN

OPEN c1(2000);
LOOP

FETCH c1 INTO my_record;
EXIT WHEN c1%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(’Name = ’ || my_record.ename || ’, salary = ’

|| my_record.sal);
END LOOP;
CLOSE c1;

END;

g{+] 2000 w* max_wage D5,G4+;5XG)=.MZ 2000 D01DU{

M=.}]:

Name = SMITH, salary = 800.00
Name = ALLEN, salary = 1600.00
Name = WARD, salary = 1250.00
Name = MARTIN, salary = 1250.00
Name = TURNER, salary = 1500.00
Name = ADAMS, salary = 1100.00
Name = JAMES, salary = 950.00
Name = MILLER, salary = 1300.00

r*Nj(PL/SQL)
1=r*Nj.s,E\}CkCNj`X*Da{/#

o(

��

�

OPEN Nj{

,

( mo= )
mo=

��
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hv

Nj{

8( PL/SQL OBDPH0ywDNjDj6#8(DNj;\Qr*#

mo=

1 Nj{ GN}/DNj1,k8(;vr`vI!D5N#5N}Xkk`&

NND}?%d#

>}

TB>}]>T CURSOR_EXAMPLE }LPDNj4P OPEN od:

CREATE OR REPLACE PROCEDURE cursor_example
IS

CURSOR emp_cur_3 IS SELECT empno, ename
FROM emp
WHERE deptno = 10
ORDER BY empno;

BEGIN
OPEN emp_cur_3;

...
END;

SNja!P (PL/SQL)
Z PL/SQL OBDP,DB2 }]~qw'VCZS PL/SQL Nja!PD FETCH o

d#

o(

�� FETCH Nj{

�

INTO G<

,

d?

iU/Sd

��

iU/Sd:

�

,

BULK COLLECT INTO }id?

LIMIT {}#?

hv

Nj{

2,NjrNjd?D{F#

G<

H0(eDG<Dj6#bITGC'(eDG<,2ITG9C %ROWTYPE t

TSmIzDG<(e#

d?

CZfEya!PPDVN}]D PL/SQL d?#zIT(e;vr`vd?,+
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G,|GZ3rM}?=fXkkNjywy8(i/D!qPmP5XDVN%

d#!qPmPVND}]`MkG<PVND}]`Mr_d?D}]`MXk

%drI~=X*;#

zITT=X(ed?}]`Mr_9C %TYPE tT4(ed?}]`M#

BULK COLLECT INTO }id?
j6;vr`v_P}i}]`MDd?#a{D?;P<4a{/D3r;3h

?v}iPD*X,"43r8(}iBj#

v g{;8(K;v }id?:

– g{ }id? *XD}]`M;GG<`M,G4NjDa{PXk}C|

,;P,"RCPD}]`MXkI3h}i*X}]`M#

– g{ }id? *XD}]`MGG<`M,G4NjDa{PXkI3hG

<`M#

v g{8(K`v}id?:

– }id? *XD}]`M;\GG<`M#

– TZNjDa{PPD?;P,<XkfZ;v }id?#

– NjDa{PP?;PD}]`M<XkI3h`& }id? D}i*X}

]`M#

g{ }id? D}]`MGU(}i,G4nsy}XksZrHZi/y5X

DP},r_sZrHZ LIMIT SdP8(D {}#?#

LIMIT {}#?
8(f"Z?j}iPDPD}?^F#Nj;C+r0F/ {}#? Pr_F

Aa{/)2#

>}

TB>}]>|, FETCH odD}L#

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_empno NUMBER(4);
v_ename VARCHAR2(10);
CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10

ORDER BY empno;
BEGIN

OPEN emp_cur_3;
FETCH emp_cur_3 INTO v_empno, v_ename;

...
END;

g{9C %TYPE tT4(e?jd?D}]`M,G4Z}]bPD}]`M|D

1,;h*|D PL/SQL &CLrPD?jd?yw#TB>}]>|,9C %TYPE

tT(eDd?D}L#

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10

ORDER BY empno;
BEGIN
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OPEN emp_cur_3;
FETCH emp_cur_3 INTO v_empno, v_ename;

...
END;

g{mPDyPP<4|GD(e3rxPlw,G4IT9C %ROWTYPE tT4(

e;vG<,FETCH od+Qlw=D}]EkCG<#;s,IT9Ccm>(4C

JCG<PD?vV<#TB>}y]>D}L|,;v9CK %ROWTYPE DG<(

e#KG<;Cw FETCH odD?j#

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_emp_rec emp%ROWTYPE;
CURSOR emp_cur_1 IS SELECT * FROM emp;

BEGIN
OPEN emp_cur_1;
FETCH emp_cur_1 INTO v_emp_rec;
DBMS_OUTPUT.PUT_LINE(’Employee Number: ’ || v_emp_rec.empno);
DBMS_OUTPUT.PUT_LINE(’Employee Name : ’ || v_emp_rec.ename);

END;

XUNj(PL/SQL)
SNjD`X*a{/PlwyPP.s,XkXUCNj#XUNjs,M^(}

CCa{/#

+G,ITXBr*CNj,"ITa!Ba{/DP#

o(

�� CLOSE Nj{ ��

hv

Nj{

8( PL/SQL OBDPH0ywDQr*NjDj6#

>}

TB>}]>T CURSOR_EXAMPLE }LPDNj4P CLOSE od:

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_emp_rec emp%ROWTYPE;
CURSOR emp_cur_1 IS SELECT * FROM emp;

BEGIN
OPEN emp_cur_1;
FETCH emp_cur_1 INTO v_emp_rec;
DBMS_OUTPUT.PUT_LINE(’Employee Number: ’ || v_emp_rec.empno);
DBMS_OUTPUT.PUT_LINE(’Employee Name : ’ || v_emp_rec.ename);
CLOSE emp_cur_1;

END;

+ %ROWTYPE kNjdO9C(PL/SQL)
%ROWTYPE tTCZ(e;vG<,CG<DVNkSNjrNjd?Pa!DyP

P`T&#?vVN<+ICd`&DPD}]`M#

%ROWTYPE tTTNj{rNjd?{*0:#o(* G< Nj%ROWTYPE,dPG

< GTG<8(Dj6,Nj GZ10wCrPT=ywDNj#
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TB>}5wgN+Njk %ROWTYPE tTdO9C,TclwXZ EMP mP?

v01D?EE"#

CREATE OR REPLACE PROCEDURE emp_info
IS

CURSOR empcur IS SELECT ename, deptno FROM emp;
myvar empcur%ROWTYPE;

BEGIN
OPEN empcur;
LOOP

FETCH empcur INTO myvar;
EXIT WHEN empcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE( myvar.ename || ’ works in department ’

|| myvar.deptno );
END LOOP;
CLOSE empcur;

END;

TK}L(CALL emp_info;)xPDwC+5XTBy>dv:

SMITH works in department 20
ALLEN works in department 30
WARD works in department 30
JONES works in department 20
MARTIN works in department 30
BLAKE works in department 30
CLARK works in department 10
SCOTT works in department 20
KING works in department 10
TURNER works in department 30
ADAMS works in department 20
JAMES works in department 30
FORD works in department 20
MILLER works in department 10

NjtT(PL/SQL)
?vNj<P;itT,b)tT9&CLr\;bTCNjD4,#

b)tTG %ISOPEN"%FOUND"%NOTFOUND M %ROWCOUNT#

%ISOPEN
KtTCZ7(NjGq&Zr*4,#+Njw*N}+]=/}r}L

1,Z"Tr*CNj.0*@CNjGqQr*.VPC#

%FOUND
KtTCZ7(4P FETCH odsNjGq|,P#g{ FETCH odD4

PI&,G4 %FOUND tTD5* true#g{ FETCH odD4P4I&,

G4 %FOUND tTD5* false#ZBPivB,a{4*:

v Njd?{ D5* null

v Njd?{ DWcNj4r*

v ZTWcNj4PZ;v FETCH od.0T %FOUND tTxPs5

v FETCH odD4P5XKms

%FOUND tTa)K9Cu~&mLr4iR;P|`PI)a!15XDm

sD_'fz=(#

%NOTFOUND
KtTD_-k %FOUND tT`4#
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%ROWCOUNT
KtTCZ7(TSr*Njsa!DP}#

m 10 Tk3)NjB~`X*DtT5wK**5w#

m 10. NjtT5**

NjtT %ISOPEN %FOUND %NOTFOUND %ROWCOUNT

Z OPEN .0 False 4(e 4(e “Nj4r*”l

#

Z OPEN .s"

ZZ;v FETCH

.0

True 4(e 4(e 0

ZZ;vI&D

FETCH .s

True True False 1

ZZ n vI&D

FETCH .s(n

s;P)

True True False n

ZZ n + 1 v

FETCH .s(Z

ns;P.s)

True False True n

Z CLOSE .s False 4(e 4(e “Nj4r*”l

#

Njd?(PL/SQL)
Njd?G|,8ri/a{/D8kDNj#a{/G(}9CNjd?4P OPEN

FOR od47(D#

Njd?k2,Nj;,,|;kX(i/`X*#zIT9C|,;,i/D;,

OPEN FOR od4`Nr*,;vNjd?#?Nr*Njd?1,<+4(BDa{

/"9Ca{/(}CNjd?I)9C#

SYS_REFCURSOR Njd?(PL/SQL)
DB2 ~qw'Vyw_P SYS_REFCURSOR ZC}]`MDNjd?,Kd?ITk

NNa{/`X*#

SYS_REFCURSOR }]`M;F*u`M/ REF CURSOR `M#REF CURSOR `

MD?`M/Njd?*s8(a{/#

o(

�� DECLARE Njd?{ SYS_REFCURSOR ��

hv

Njd?{

8(Njd?Dj6#

SYS_REFCURSOR
8(Njd?D}]`MG53(eD SYS_REFCURSOR }]`M#
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>}

TB>}]> SYS_REFCURSOR d?yw:

DECLARE emprefcur SYS_REFCURSOR;

C'(e REF CURSOR `Md?(PL/SQL)
DB2 ~qw'VC'(e REF CURSOR }]`MMNjd?yw#

IT(}Z PL/SQL OBDP4P TYPE yw4(eC'(e REF CURSOR `M#

(eK`M.s,MITyw_PK`MDNjd?#

o(

�� TYPE Nj`M{ IS REF CURSOR
RETURN 5X`M

��

hv

TYPE Nj`M{
8(Nj}]`MDj6#

IS REF CURSOR
8(Nj_PC'(e REF CURSOR }]`M#

RETURN 5X`M
8(kNj`X*D5X`M#g{8(K 5X`M,G4K REF CURSOR `

MG?`M/`M;qr,|Gu`M/`M#

>}

TB>}]>d{iDywZPDNjd?yw:

DECLARE
TYPE emp_cur_type IS REF CURSOR RETURN emp%ROWTYPE;
my_rec emp_cur_type;

BEGIN
...

END

|,Njd?D/,i/(PL/SQL)
DB2 }]~qw(} PL/SQL OBDPD OPEN FOR od4'V/,i/#

o(

�� OPEN Njd?{ FOR /,V{.

�

,

USING s(Td?

��

hv

OPEN Njd?{
8( PL/SQL OBDPH0ywDNjd?Dj6#

162 SQL }LoT:&CLrtCM'V



FOR /,V{.
8(|, SELECT od(;xU9VE)DV{.DVrV{.d?#KodIT

|,8(DN},}g :param1#

USING s(Td?
8(;vr`vs(Td?,r*bj1,b)Td?D5+f; /,V{. P

D<;{#

>}

TB>}]>9CKV{.DVD/,i/:

CREATE OR REPLACE PROCEDURE dept_query
IS

emp_refcur SYS_REFCURSOR;
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;

BEGIN
OPEN emp_refcur FOR ’SELECT empno, ename FROM emp WHERE deptno = 30’ ||

’ AND sal >= 1500’;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
CLOSE emp_refcur;

END;

DEPT_QUERY }L+zITB>}dv:

CALL dept_query;

EMPNO ENAME
----- -------
7499 ALLEN
7698 BLAKE
7844 TURNER

ITTO;>}PDi/xP^D,Tc9Cs(Td?4+]i/N}:

CREATE OR REPLACE PROCEDURE dept_query (
p_deptno emp.deptno%TYPE,
p_sal emp.sal%TYPE

)
IS

emp_refcur SYS_REFCURSOR;
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;

BEGIN
OPEN emp_refcur FOR ’SELECT empno, ename FROM emp WHERE deptno = :dept’

|| ’ AND sal >= :sal’ USING p_deptno, p_sal;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
CLOSE emp_refcur;

END;

TB CALL od+zIkO;v>}`,Ddv:
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CALL dept_query(30, 1500);

n*inD=(G,9CV{.d?4+] SELECT od:

CREATE OR REPLACE PROCEDURE dept_query (
p_deptno emp.deptno%TYPE,
p_sal emp.sal%TYPE

)
IS

emp_refcur SYS_REFCURSOR;
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
p_query_string VARCHAR2(100);

BEGIN
p_query_string := ’SELECT empno, ename FROM emp WHERE ’ ||

’deptno = :dept AND sal >= :sal’;
OPEN emp_refcur FOR p_query_string USING p_deptno, p_sal;
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
CLOSE emp_refcur;

END;

Kf>D DEPT_QUERY }L+zITB>}dv:

CALL dept_query(20, 1500);

EMPNO ENAME
----- -------
7566 JONES
7788 SCOTT
7902 FORD

>}:S}LP5X REF CURSOR(PL/SQL)
K>}]>gN(eMr* REF CURSOR d?"SE+dw*}LN}xP+]#

+Njd?8(* IN OUT N},Tc+a{/a)x}LwC_9C:

CREATE OR REPLACE PROCEDURE emp_by_job (
p_job VARCHAR2,
p_emp_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp WHERE job = p_job;
END;

ZTBd{iP,(}+}LD IN OUT N}3hCd{iDywZPH0ywDNj

d?4wC EMP_BY_JOB }L#SE,9CKNjd?4a!a{/#

DECLARE
v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;
v_job emp.job%TYPE := ’SALESMAN’;
v_emp_refcur SYS_REFCURSOR;

BEGIN
DBMS_OUTPUT.PUT_LINE(’EMPLOYEES WITH JOB ’ || v_job);
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
emp_by_job(v_job, v_emp_refcur);
LOOP

FETCH v_emp_refcur INTO v_empno, v_ename;
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EXIT WHEN v_emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
CLOSE v_emp_refcur;

END;

4PKd{i1,+zITB>}dv:

EMPLOYEES WITH JOB SALESMAN
EMPNO ENAME
----- -------
7499 ALLEN
7521 WARD
7654 MARTIN
7844 TURNER

>}:+NjYw#i/(PL/SQL)
K>}]>TNjd?4PDwVYwITgNxP#i/TNI;,DLrr PL/SQL

i~#

TB>}]>;v}L,K}Lr*;vNjd?,CNjd?Di/+lw EMP m

PyPDP:

CREATE OR REPLACE PROCEDURE open_all_emp (
p_emp_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp;
END;

TB>}PD}Lr*;vNjd?,CNjd?Di/+lwx(?EDyPP:

CREATE OR REPLACE PROCEDURE open_emp_by_dept (
p_emp_refcur IN OUT SYS_REFCURSOR,
p_deptno emp.deptno%TYPE

)
IS
BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp
WHERE deptno = p_deptno;

END;

TB>}]>;v}L,K}Lr*;vNjd?,CNjd?Di/+lw DEPT m

PyPDP:

CREATE OR REPLACE PROCEDURE open_dept (
p_dept_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

OPEN p_dept_refcur FOR SELECT deptno, dname FROM dept;
END;

TB>}PD}La!"T>|,01`EMU{DNjd?a{/:

CREATE OR REPLACE PROCEDURE fetch_emp (
p_emp_refcur IN OUT SYS_REFCURSOR

)
IS

v_empno emp.empno%TYPE;
v_ename emp.ename%TYPE;

BEGIN
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
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LOOP
FETCH p_emp_refcur INTO v_empno, v_ename;
EXIT WHEN p_emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || v_ename);

END LOOP;
END;

TB>}]>;v}L,K}La!"T>|,?E`EM{FDNjd?a{/:

CREATE OR REPLACE PROCEDURE fetch_dept (
p_dept_refcur IN SYS_REFCURSOR

)
IS

v_deptno dept.deptno%TYPE;
v_dname dept.dname%TYPE;

BEGIN
DBMS_OUTPUT.PUT_LINE(’DEPT DNAME’);
DBMS_OUTPUT.PUT_LINE(’---- ---------’);
LOOP

FETCH p_dept_refcur INTO v_deptno, v_dname;
EXIT WHEN p_dept_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_deptno || ’ ’ || v_dname);

END LOOP;
END;

TB>}]>;v}L,K}LXUNjd?:

CREATE OR REPLACE PROCEDURE close_refcur (
p_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

CLOSE p_refcur;
END;

TB>}]>;vd{i,Kd{i4Pb)}L:

DECLARE
gen_refcur SYS_REFCURSOR;

BEGIN
DBMS_OUTPUT.PUT_LINE(’ALL EMPLOYEES’);
open_all_emp(gen_refcur);
fetch_emp(gen_refcur);
DBMS_OUTPUT.PUT_LINE(’****************’);

DBMS_OUTPUT.PUT_LINE(’EMPLOYEES IN DEPT #10’);
open_emp_by_dept(gen_refcur, 10);
fetch_emp(gen_refcur);
DBMS_OUTPUT.PUT_LINE(’****************’);

DBMS_OUTPUT.PUT_LINE(’DEPARTMENTS’);
open_dept(gen_refcur);
fetch_dept(gen_refcur);
DBMS_OUTPUT.PUT_LINE(’*****************’);

close_refcur(gen_refcur);
END;

4PKd{i1,+zITB>}dv:

ALL EMPLOYEES
EMPNO ENAME
----- -------
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
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7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD
7934 MILLER
****************
EMPLOYEES IN DEPT #10
EMPNO ENAME
----- -------
7782 CLARK
7839 KING
7934 MILLER
****************
DEPARTMENTS
DEPT DNAME
---- ---------
10 ACCOUNTING
20 RESEARCH
30 SALES
40 OPERATIONS
*****************

%"w(PL/SQL)
PL/SQL %"wG_P{FD}]bTs,|b0"(e;i*Zl&Tm4PDek"

|Br>}Yw14PDYw#k9C PL/SQL CREATE TRIGGER od44(%"

w#

%"wD`M(PL/SQL)
DB2 }]~qw'VZ PL/SQL OBDP9CP6%"w#

P6%"wTZ%"B~y0lD?;P%";N#}g,g{+>}(e*X(m

D%"B~,"R%; DELETE odSCmP>}K 5 P,G4%"w+%" 5 N,

4,T?;P%";N#

+Z%"od0l?;P.0r.s4P%"wzki#

%"wd?(PL/SQL)
NEW M OLD GXbd?,zIT+dk PL/SQL %"wdO9C,x;XT=X(

eb)d?#

v NEW G;v1G<{,|}CP6%"wPDekM|BYwDBmP#|DC(

G :NEW.P,dP P GK%"wyyZDmP3vPD{F#

– ZP60%"wP9C1,:NEW.P Du<Z]Gy*ekDBPPDP5r_*

f;IPDPPDP5#

– ZP6s%"wP9C1,BP5Qf"ZmP#

Z%"wzkiP,ITq9CNNd{d?;y9C :NEW.P#g{ZP60%"

wDzkiP+53h :NEW.P,G4yekr|BDP+9Cy3hD5#

v OLD G;v1G<{,|}CP6%"wPD|BM>}YwDImP#|DC(G

:OLD.P,dP P GK%"wyyZDmP3vPD{F#
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– ZP60%"wP9C1,:OLD.P Du<Z]Gy*>}DPPDP5r_*;

BPf;DIPPDP5#

– ZP6s%"wP9C1,IP5Q;Yf"ZmP#

Z%"wzkiP,ITq9CNNd{d?;y9C :OLD.P#g{ZP60%"

wDzkiP+53h :OLD.P,G4y3hD5;a0l%"wDYw#

BqMl#(PL/SQL)
%"w<Uw*4P%"odDBqDiI?V4P#

g{Z%"wzkiP4"zl#,G4v1|,%"odDBqd51,Ead5

C%"wPD}]YwoT(DML)D'{#g{CBqXv,G4C%"wPD DML

D'{2+Xv#

DB2 Xv;\Z-SiP"zr_(} UNDO &mLrxP#}G&CLr?FXv

bcBq,qr%"od>m;aXv#

g{Z%"wzkiP"z4&mDl#,G4wCod+Xv#

CREATE TRIGGER od(PL/SQL)
CREATE TRIGGER odZ}]bP(e PL/SQL %"w#

o(

�� CREATE TRIGGER %"w{F

OR REPLACE
BEFORE
AFTER

�

�

�

INSERT
DELETE
UPDATE

,

OF P{

ON m{ �

�

�
(1) AS

REFERENCING OLD `X{

AS
NEW `X{

FOR EACH ROW �

�
WHEN ( Qwu~ )

�DECLARE yw

�BEGIN od �
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� �

� �EXCEPTION WHEN u~ THEN &mod

OR

END ��

":

1 OLD M NEW ;\8(;N#

hv

OR REPLACE
8(g{10~qwOQfZ%"w(e,G4f;C(e#Z?<Pf;B(e

.0,+P'X>}VP(e#g{10~qwO;fZ%"w(e,G4+vT

K!n#

%"w{F

8(%"wD{F#K{F(|(~=rT=D#={);\j6QZ?<Phv

D%"w(SQLSTATE 42710)#g{8(K=?VD{F,G4#={;\T

“SYS”*7(SQLSTATE 42939)#

BEFORE
8(Z+wbmD5J|By}pDNN|D&CZ}]b.04P`X*D%"

Yw#|98(,%"wD%"Yw;a<B$nd{%"w#

AFTER
8(Z+wbmD5J|By}pD|D&CZ}]b.s4P`X*D%"Y

w#

INSERT
8(?1Twbm4P INSERT Yw14PkK%"w`X*D%"Yw#

DELETE
8(?1Twbm4P DELETE Yw14PkK%"w`X*D%"Yw#

UPDATE
8(?1TwbmP8(DPr58DP4P UPDATE Yw14PkK%"w`

X*D%"Yw#

g{48(I!D P{ Pm,G4+58CmD?;P#rK,!T P{ Pm

b6E,|BCmPNNDP<+$n%"w#

OF P{,...
8(D?v P{ <XkGy>mDP(SQLSTATE 42703)#g{K%"wG

BEFORE %"w,G48(D P{ ;\G}j6PTbDzIP(SQLSTATE

42989)#P{ ;\ZP{ PmP`NvV(SQLSTATE 42711)#v1|B

P{ PmPj6DP1,Ea$nK%"w#

ON m{
8( BEFORE %"wr AFTER %"w(eDwbm#K{FXk8(y>mr

_bv*y>mDp{(SQLSTATE 42704 r 42809)#K{F;\8(?<m

(SQLSTATE 42832)"_e/i/m(SQLSTATE 42997)"Q4(Y1m"Q

ywY1m(SQLSTATE 42995)rGF(SQLSTATE 42809)#
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REFERENCING
8(*;d?D`X{T0*;mDm{#`X{j6%" SQL Ywy0lDP/

PDX(P#m{j6\0lDPD{v/O#(}9C `X{ TPxP^(,

%"YwITT%" SQL Ywy0lD?;PxP&m,gBy>#

OLD AS `X{
8(;v`X{,K{Fj6%" SQL Yw.0DP4,#

NEW AS `X{
8(;v`X{,K{Fj6I%" SQL YwT0Q4PD BEFORE %"w

PDNN SET od^DDP4,#

FOR EACH ROW
8(T%" SQL Ywy0lDwbmPD?;P4P;N%"Yw#

WHEN

(Qwu~)
8(_P true r false 5r_4*5Du~#Qwu~ 9z\;7(Gq&C

4PX(D%"Yw#v18(DQwu~s5* true 1,Ea4P`X*D

Yw#

yw

8(d?yw#

od r &mod

8( PL/SQL Lrod#%"wweIT|,6WDi#

u~

8(l#u~{,}g NO_DATA_FOUND#

>}

TB>}]>P6pD0%"w,TZ?v%tZ?E 30 DB01,Z+C01DG

<ek= EMP m.0,K%"wFcC01D6p:

CREATE TABLE emp (
name VARCHAR2(10),
deptno NUMBER,
sal NUMBER,
comm NUMBER

)
/

CREATE OR REPLACE TRIGGER emp_comm_trig
BEFORE INSERT ON emp
FOR EACH ROW

BEGIN
IF :NEW.deptno = 30 THEN

:NEW.comm := :NEW.sal * .4;
END IF;

END
/

>}%"w(PL/SQL)
(}9C DROP TRIGGER od,ITS}]bP}%%"w#
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o(

�� DROP TRIGGER %"w{F ��

hv

%"w{F

8(y*>}D%"wD{F#

>}:%"w(PL/SQL)
DB2 }]~qw\;T PL/SQL %"w(exP`k#b)>}ozz4(P'D%

"wT0oO PL/SQL %"w`kms#

P60%"w

TB>}]>P6pD0%"w,TZ?v%tZ?E 30 DB01,Z+C01DG

<ek= EMP m.0,K%"wFcC01D6p:

CREATE OR REPLACE TRIGGER emp_comm_trig
BEFORE INSERT ON emp
FOR EACH ROW

BEGIN
IF :NEW.deptno = 30 THEN

:NEW.comm := :NEW.sal * .4;
END IF;

END;

K%"wFc=vB01D6p"+G)5w*B01PDiI?Vek:

INSERT INTO emp VALUES (9005,’ROBERS’,’SALESMAN’,7782,SYSDATE,3000.00,NULL,30);

INSERT INTO emp VALUES (9006,’ALLEN’,’SALESMAN’,7782,SYSDATE,4500.00,NULL,30);

SELECT * FROM emp WHERE empno IN (9005, 9006);

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO
---------- ---------- --------- ---------- --------- ---------- ---------- ----------

9005 ROBERS SALESMAN 7782 01-APR-05 3000 1200 30
9006 ALLEN SALESMAN 7782 01-APR-05 4500 1800 30

P6s%"w

TB>}]>K 3 vP6s%"w#

v +BD01Pek= EMP m1,;v%"w(EMP_INS_TRIG)+Z JOBHIST m

P*C01mSBP,"Z EMPCHGLOG mPmS|,YwhvDP#

v |BVPD01P1,Z~v%"w(EMP_CHG_TRIG)+nB JOBHIST P(Y(

d ENDDATE * null)D ENDDATE PhC*10UZ,"ek|,01DBE

"DB JOBHIST P#K%"w9Z EMPCHGLOG mPmS|,YwhvDP#

v S EMP mP>}01P1,Z}v%"w(EMP_DEL_TRIG)Z EMPCHGLOG m

PmS|,YwhvDP#

CREATE TABLE empchglog (
chg_date DATE,
chg_desc VARCHAR2(30)

);
CREATE OR REPLACE TRIGGER emp_ins_trig

AFTER INSERT ON emp
FOR EACH ROW

DECLARE
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v_empno emp.empno%TYPE;
v_deptno emp.deptno%TYPE;
v_dname dept.dname%TYPE;
v_action VARCHAR2(7);
v_chgdesc jobhist.chgdesc%TYPE;

BEGIN
v_action := ’Added’;
v_empno := :NEW.empno;
v_deptno := :NEW.deptno;
INSERT INTO jobhist VALUES (:NEW.empno, SYSDATE, NULL,

:NEW.job, :NEW.sal, :NEW.comm, :NEW.deptno, ’New Hire’);

INSERT INTO empchglog VALUES (SYSDATE,
v_action || ’ employee # ’ || v_empno);

END;

CREATE OR REPLACE TRIGGER emp_chg_trig
AFTER UPDATE ON emp
FOR EACH ROW

DECLARE
v_empno emp.empno%TYPE;
v_deptno emp.deptno%TYPE;
v_dname dept.dname%TYPE;
v_action VARCHAR2(7);
v_chgdesc jobhist.chgdesc%TYPE;

BEGIN
v_action := ’Updated’;
v_empno := :NEW.empno;
v_deptno := :NEW.deptno;
v_chgdesc := ’’;
IF NVL(:OLD.ename, ’-null-’) != NVL(:NEW.ename, ’-null-’) THEN

v_chgdesc := v_chgdesc || ’name, ’;
END IF;
IF NVL(:OLD.job, ’-null-’) != NVL(:NEW.job, ’-null-’) THEN

v_chgdesc := v_chgdesc || ’job, ’;
END IF;
IF NVL(:OLD.sal, -1) != NVL(:NEW.sal, -1) THEN

v_chgdesc := v_chgdesc || ’salary, ’;
END IF;
IF NVL(:OLD.comm, -1) != NVL(:NEW.comm, -1) THEN

v_chgdesc := v_chgdesc || ’commission, ’;
END IF;
IF NVL(:OLD.deptno, -1) != NVL(:NEW.deptno, -1) THEN

v_chgdesc := v_chgdesc || ’department, ’;
END IF;
v_chgdesc := ’Changed ’ || RTRIM(v_chgdesc, ’, ’);
UPDATE jobhist SET enddate = SYSDATE WHERE empno = :OLD.empno

AND enddate IS NULL;
INSERT INTO jobhist VALUES (:NEW.empno, SYSDATE, NULL,

:NEW.job, :NEW.sal, :NEW.comm, :NEW.deptno, v_chgdesc);

INSERT INTO empchglog VALUES (SYSDATE,
v_action || ’ employee # ’ || v_empno);

END;

CREATE OR REPLACE TRIGGER emp_del_trig
AFTER DELETE ON emp
FOR EACH ROW

DECLARE
v_empno emp.empno%TYPE;
v_deptno emp.deptno%TYPE;
v_dname dept.dname%TYPE;
v_action VARCHAR2(7);
v_chgdesc jobhist.chgdesc%TYPE;

BEGIN
v_action := ’Deleted’;
v_empno := :OLD.empno;
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v_deptno := :OLD.deptno;

INSERT INTO empchglog VALUES (SYSDATE,
v_action || ’ employee # ’ || v_empno);

END;

ZTB>}P,9C=v;,D INSERT od4mS=v01P,;s9C%;

UPDATE od4|Bb=P#JOBHIST mT>%"wT?v\0lDP4PDYw:

=vB01D=vB8Cu?T0=v|D6pG<#EMPCHGLOG m9T>%"w2

%" 4 N,4,Tb=P4PD?nYw%";N#

INSERT INTO emp VALUES (9003,’PETERS’,’ANALYST’,7782,SYSDATE,5000.00,NULL,40);

INSERT INTO emp VALUES (9004,’AIKENS’,’ANALYST’,7782,SYSDATE,4500.00,NULL,40);

UPDATE emp SET comm = sal * 1.1 WHERE empno IN (9003, 9004);

SELECT * FROM jobhist WHERE empno IN (9003, 9004);

EMPNO STARTDATE ENDDATE JOB SAL COMM DEPTNO CHGDESC
---------- --------- --------- --------- ---------- ---------- ---------- ------------------

9003 31-MAR-05 31-MAR-05 ANALYST 5000 40 New Hire
9004 31-MAR-05 31-MAR-05 ANALYST 4500 40 New Hire
9003 31-MAR-05 ANALYST 5000 5500 40 Changed commission
9004 31-MAR-05 ANALYST 4500 4950 40 Changed commission

SELECT * FROM empchglog;

CHG_DATE CHG_DESC
--------- ------------------------------
31-MAR-05 Added employee # 9003
31-MAR-05 Added employee # 9004
31-MAR-05 Updated employee # 9003
31-MAR-05 Updated employee # 9004

9C%; DELETE od>}b=v01.s,EMPCHGLOG mT>%"wQ%"=

N,4,T>}D?vM1%";N:

DELETE FROM emp WHERE empno IN (9003, 9004);

SELECT * FROM empchglog;

CHG_DATE CHG_DESC
--------- ------------------------------
31-MAR-05 Added employee # 9003
31-MAR-05 Added employee # 9004
31-MAR-05 Updated employee # 9003
31-MAR-05 Updated employee # 9004
31-MAR-05 Deleted employee # 9003
31-MAR-05 Deleted employee # 9004

Lr|(PL/SQL)
DB2 }]~qw'V PL/SQL Lr|(e#PL/SQL Lr|G9C+2^({(4,L

r|{)xP}CD/}"}L"d?"Nj"C'(e`MT0G<D/O"_P

{F#

Lr|_PBPXw:

v Lr|a)K;Vc{D=(4i/G)_P`XC>D/}M}L#9CLr|

/}M}LyhDmI(!vZZh{vLr|DX(#

v IT+Lr|PD3)nyw*+Cn#+C5eIS,"I\;d{TCLr|

5P EXECUTE X(DLr}C#TZ+C/}M}LxT,;P|GDXw{I

S#b)/}M}LD PL/SQL zk;I)d{LrCJ;rK,{CK`Lr|D

&CLr;@5ZXw{PDE"#
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v IT+Lr|PDd{nyw*=Pn#=P5e;\ICLr|PD/}M}L

}CM9C,x;I)b?&CLr}CM9C#

Lr|i~(PL/SQL)
Lr|I=Vw*i~iI:Lr|f6Mm~|we#

v Lr|f6G+2SZ,|IITSLr|b?}CD*XiI#*4(Lr|f

6,k4P CREATE PACKAGE od#

v m~|we|,Lr|f6PywDyP}LM/}D5J5VT0(C`M"d

?MNjDNNyw#*4(m~|we,k4P CREATE PACKAGE BODY o

d#

4(Lr|(PL/SQL)
(}4(Lr|f6,z\;+`XD}]`M"}LM/}(eb0Z}]bPD

%;OBDP#

Lr|GT#=D)9,|G*|Gy}CDTsa){FUd'V#|GGITZ

dP(eI4PzkDf"b#9CLr|f0}Cr4PZLr|f6P(e"Z

Lr|P5VDTs#

4(Lr|f6(PL/SQL)
Lr|f67(ITSCLr|b?}CD)Lr|Ts#ITSLr|b?}CD

Ts;F*CLr|D+C*X#

TB>}5wgN4({* EMP_ADMIN "I=v/}M=vf"}LiIDLr|

f6#

CREATE OR REPLACE PACKAGE emp_admin
IS

FUNCTION get_dept_name (
p_deptno NUMBER DEFAULT 10

)
RETURN VARCHAR2;
FUNCTION update_emp_sal (

p_empno NUMBER,
p_raise NUMBER

)
RETURN NUMBER;
PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE DEFAULT sysdate,
p_comm NUMBER DEFAULT 0,
p_mgr NUMBER,
p_deptno NUMBER DEFAULT 10

);
PROCEDURE fire_emp (

p_empno NUMBER
);

END emp_admin;

CREATE PACKAGE od(PL/SQL)
CREATE PACKAGE od4(Lr|f6,s_(eLr|DSZ#
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o(

�� CREATE PACKAGE Lr|{

OR REPLACE
IS
AS

�

,

yw

�

�

�

�

�

�

PROCEDURE }L{

,

( )
}LN}

FUNCTION /}{ RETURN 5X`M

,

( )
/}N}

�

� END Lr|{ ��

hv

Lr|{

8(Lr|Dj6#

yw

8(+CnDj6#IT(}o( Lr|{.n{ SLr|b?CJ+Cn#IT

fZcvrcvTOD+Cn#+CnywXkZ}Lywr/}yw.0#yw

ITGBPNN;n:

v /Oyw

v EXCEPTION yw

v G<yw

v REF CURSOR MNjd?yw

v /O"G<r REF CURSOR `Md?D TYPE (e

v d?yw

}L{

8(+C}LDj6#IT(}o( Lr|{.}L{() SLr|b?wC+C}

L#

}LN}

8(}LDNNDj6#
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/}{

8(+C/}Dj6#IT(}o( Lr|{./}{() SLr|b?wC+C/

}#

/}N}

8(/}DNNDj6#IT9C1!5Tdk(IN ==)N}xPu</#

5X`M

8(/}y5XD5D}]`M#

"b

ITICQ#}/Dq=4a; CREATE PACKAGE od#ZQ#}/DodP,;

PLr|{IA#4UBfby;V==TCodDd`Z]xP`k:b)Z];

IA,+GII}]b~qwbk#IT(}wC DBMS_DDL.WRAP /}4zI#}

/Dod#

4(m~|we(PL/SQL)
m~|we|,Lr|f6PywDyP}LM/}D5V#

TB>}5wgN4( EMP_ADMIN Lr|f6Dm~|we#

--
-- Package body for the ’emp_admin’ package.
--
CREATE OR REPLACE PACKAGE BODY emp_admin
IS

--
-- Function that queries the ’dept’ table based on the department
-- number and returns the corresponding department name.
--
FUNCTION get_dept_name (

p_deptno IN NUMBER DEFAULT 10
)
RETURN VARCHAR2
IS

v_dname VARCHAR2(14);
BEGIN

SELECT dname INTO v_dname FROM dept WHERE deptno = p_deptno;
RETURN v_dname;

EXCEPTION
WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE(’Invalid department number ’ || p_deptno);
RETURN ’’;

END;
--
-- Function that updates an employee’s salary based on the
-- employee number and salary increment/decrement passed
-- as IN parameters. Upon successful completion the function
-- returns the new updated salary.
--
FUNCTION update_emp_sal (

p_empno IN NUMBER,
p_raise IN NUMBER

)
RETURN NUMBER
IS

v_sal NUMBER := 0;
BEGIN

SELECT sal INTO v_sal FROM emp WHERE empno = p_empno;
v_sal := v_sal + p_raise;
UPDATE emp SET sal = v_sal WHERE empno = p_empno;
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RETURN v_sal;
EXCEPTION

WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE(’Employee ’ || p_empno || ’ not found’);
RETURN -1;

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(’The following is SQLERRM:’);
DBMS_OUTPUT.PUT_LINE(SQLERRM);
DBMS_OUTPUT.PUT_LINE(’The following is SQLCODE:’);
DBMS_OUTPUT.PUT_LINE(SQLCODE);
RETURN -1;

END;
--
-- Procedure that inserts a new employee record into the ’emp’ table.
--
PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE DEFAULT sysdate,
p_comm NUMBER DEFAULT 0,
p_mgr NUMBER,
p_deptno NUMBER DEFAULT 10

)
AS
BEGIN

INSERT INTO emp(empno, ename, job, sal, hiredate, comm, mgr, deptno)
VALUES(p_empno, p_ename, p_job, p_sal,

p_hiredate, p_comm, p_mgr, p_deptno);
END;
--
-- Procedure that deletes an employee record from the ’emp’ table based
-- on the employee number.
--
PROCEDURE fire_emp (

p_empno NUMBER
)
AS
BEGIN

DELETE FROM emp WHERE empno = p_empno;
END;

END;

CREATE PACKAGE BODY od(PL/SQL)
CREATE PACKAGE BODY od+4(;vLr|we,Cwe|,Lr|f6Py

wDyP}LM/}D5VT0=P`M"d?MNjDNNyw#

o(

�� CREATE PACKAGE BODY Lr|{

OR REPLACE
IS
AS

�

=Pyw

�

� �

}Lf6

�

/}f6

�BEGIN u</od

END ��
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}Lf6:

PROCEDURE }L{

�

,

( N} )

IS
AS }Lyw

BEGIN od �

�

� �EXCEPTION WHEN u~ THEN &mod

OR

END

/}f6:

FUNCTION /}{

�

,

( N} )

RETURN 5X`M IS
AS

�

�
/}yw

BEGIN od �

�

� �EXCEPTION WHEN u~ THEN &mod

OR

END

hv

Lr|{

8(*4(dweDLr|D{F#XkfZ,{DLr|f6#

=Pyw

8(ITILr|PDNN}Lr/}CJD=Pd?D{F#ITfZcvrc

vTO=Pd?#=PywITGBPNN;n:

v d?yw

v G<yw

v /Oyw

v REF CURSOR MNjd?yw

v REF CURSOR `MDG<"/Ord?D TYPE (e

}L{

8(Lr|f60dXw{PywD+C}LD{F#Xw{IT8(BPNN;

n:NN{F"}]`M"N}=="NND3rrNND}?#1}L{MLr

|f6k+C}LDywDXw{j+%d1,}L{ +(eK+C}LDwe#

g{b)u~<;I",G4 }L{ +(eBD=P}L#

N}

8(}LDNN#

}Lyw

8(;\S}L }L{ PCJDyw#bG PL/SQL od#
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od

8( PL/SQL Lrod#

/}{

8(Lr|f60dXw{PywD+C/}D{F#Xw{IT8(BPNN;

n:NN{F"}]`M"N}=="NND3rrNND}?#1/}{MLr

|f6k+C/}DywDXw{j+%d1,/}{ +(eK+C/}Dwe#

g{b)u~<;I",G4 /}{ +(eBD=P/}#

N}

8(/}DNN#

5X`M

8(/}y5XD5D}]`M#

/}yw

8(;\S/} /}{ PCJDyw#bG PL/SQL od#

od

8( PL/SQL Lrod#

u</od

8(Lr|weDu</ZPDod#g{8(Ku</Z,G4|XkAY|,

;uod#TZ?vC'a0,+ZZ;N}CCLr|14P;Nu</ZPD

od#

"b

ITICQ#}/Dq=4a; CREATE PACKAGE BODY od#ZQ#}/Dod

P,;PLr|{IA#4UBfby;V==TCodDd`Z]xP`k:b)

Z];IA,+GII}]b~qwbk#IT(}wC DBMS_DDL.WRAP /}4z

I#}/Dod#

}CLr|Ts(PL/SQL)
P1,TLr|P(eDTsxPD}CXkILr|{xP^(# References to

objects that are defined within a package must sometimes be qualified with the package

name.

*}CLr|f6PywDTs,k8(Lr|{"dcV{MTs{#g{CLr

|;GZ10#=P(eD,k,18(#={#}g:

Lr|{.`M{
Lr|{.n{
Lr|{.SLr{
#=.Lr|{.SLr{

>}

TB>}|,TLr| EMP_ADMIN P(eD/} GET_DEPT_NAME D}C:

select emp_admin.get_dept_name(10) from dept
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|,C'(e`MDLr|(PL/SQL)
ZLr|P,ITywM}CC'(e`M#

TB>}5w EMP_RPT Lr|DLr|f6#K(e|,BPyw:

v I+*CJDG<`M EMPREC_TYP

v I+*CJDu`M/ REF CURSOR `M EMP_REFCUR

v =v/} GET_DEPT_NAME M OPEN_EMP_BY_DEPT;s;v/}5X REF CUR-

SOR `M EMP_REFCUR

v =v}L FETCH_EMP M CLOSE_REFCUR;b=v}L<ywK;vu`M/ REF

CURSOR `Mw*NN

CREATE OR REPLACE PACKAGE emp_rpt
IS

TYPE emprec_typ IS RECORD (
empno NUMBER(4),
ename VARCHAR(10)

);
TYPE emp_refcur IS REF CURSOR;

FUNCTION get_dept_name (
p_deptno IN NUMBER

) RETURN VARCHAR2;
FUNCTION open_emp_by_dept (

p_deptno IN emp.deptno%TYPE
) RETURN EMP_REFCUR;
PROCEDURE fetch_emp (

p_refcur IN OUT SYS_REFCURSOR
);
PROCEDURE close_refcur (

p_refcur IN OUT SYS_REFCURSOR
);

END emp_rpt;

`X*Lr|weD(e|,BP=Pd?yw:

v 2,Nj DEPT_CUR

v X*}i`M DEPTTAB_TYP

v X*}id? T_DEPT

v {}d? T_DEPT_MAX

v G<d? R_EMP

CREATE OR REPLACE PACKAGE BODY emp_rpt
IS

CURSOR dept_cur IS SELECT * FROM dept;
TYPE depttab_typ IS TABLE of dept%ROWTYPE

INDEX BY BINARY_INTEGER;
t_dept DEPTTAB_TYP;
t_dept_max INTEGER := 1;
r_emp EMPREC_TYP;

FUNCTION get_dept_name (
p_deptno IN NUMBER

) RETURN VARCHAR2
IS
BEGIN

FOR i IN 1..t_dept_max LOOP
IF p_deptno = t_dept(i).deptno THEN

RETURN t_dept(i).dname;
END IF;

END LOOP;
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RETURN ’Unknown’;
END;

FUNCTION open_emp_by_dept(
p_deptno IN emp.deptno%TYPE

) RETURN EMP_REFCUR
IS

emp_by_dept EMP_REFCUR;
BEGIN

OPEN emp_by_dept FOR SELECT empno, ename FROM emp
WHERE deptno = p_deptno;

RETURN emp_by_dept;
END;

PROCEDURE fetch_emp (
p_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH p_refcur INTO r_emp;
EXIT WHEN p_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(r_emp.empno || ’ ’ || r_emp.ename);

END LOOP;
END;

PROCEDURE close_refcur (
p_refcur IN OUT SYS_REFCURSOR

)
IS
BEGIN

CLOSE p_refcur;
END;

BEGIN
OPEN dept_cur;
LOOP

FETCH dept_cur INTO t_dept(t_dept_max);
EXIT WHEN dept_cur%NOTFOUND;
t_dept_max := t_dept_max + 1;

END LOOP;
CLOSE dept_cur;
t_dept_max := t_dept_max - 1;

END emp_rpt;

KLr||,;vu</Z,CZ9C=P2,Nj DEPT_CUR 40k=PX*}i

d? T_DEPT#Z/} GET_DEPT_NAME P,+ T_DEPT Cw?E{FiRm#/

} OPEN_EMP_BY_DEPT 5X;v REF CURSOR d?,Kd?Gx(?ED01`

EMU{Da{/#;s,IT+bv REF CURSOR d?+]x}L FETCH_EMP,

TclwMP>Ca{/DwP#ns,IT9C}L CLOSE_REFCUR 4XUkKa

{/`X*D REF CURSOR d?#

TBd{iKPLr|/}M}L#ZywZP,9C+CD REF CURSOR `M

EMP_REFCUR 4ywNjd? V_EMP_CUR#V_EMP_CUR |,;v8k,C8k8

rZLr|/}M}L.d+]Da{/#

DECLARE
v_deptno dept.deptno%TYPE DEFAULT 30;
v_emp_cur emp_rpt.EMP_REFCUR;

BEGIN
v_emp_cur := emp_rpt.open_emp_by_dept(v_deptno);
DBMS_OUTPUT.PUT_LINE(’EMPLOYEES IN DEPT #’ || v_deptno ||

’: ’ || emp_rpt.get_dept_name(v_deptno));
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emp_rpt.fetch_emp(v_emp_cur);
DBMS_OUTPUT.PUT_LINE(’**********************’);
DBMS_OUTPUT.PUT_LINE(v_emp_cur%ROWCOUNT || ’ rows were retrieved’);
emp_rpt.close_refcur(v_emp_cur);

END;

Kd{izITBy>dv:

EMPLOYEES IN DEPT #30: SALES
EMPNO ENAME
----- -------
7499 ALLEN
7521 WARD
7654 MARTIN
7698 BLAKE
7844 TURNER
7900 JAMES
**********************
6 rows were retrieved

TBd{i5wm;V5V,;a{D=(#4,+_-1S`k=d{iP,x;

G9CLr|}L FETCH_EMP M CLOSE_REFCUR#"b,bo9C+CG<`M

EMPREC_TYP 4ywG<d? R_EMP#

DECLARE
v_deptno dept.deptno%TYPE DEFAULT 30;
v_emp_cur emp_rpt.EMP_REFCUR;
r_emp emp_rpt.EMPREC_TYP;

BEGIN
v_emp_cur := emp_rpt.open_emp_by_dept(v_deptno);
DBMS_OUTPUT.PUT_LINE(’EMPLOYEES IN DEPT #’ || v_deptno ||

’: ’ || emp_rpt.get_dept_name(v_deptno));
DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME’);
DBMS_OUTPUT.PUT_LINE(’----- -------’);
LOOP

FETCH v_emp_cur INTO r_emp;
EXIT WHEN v_emp_cur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(r_emp.empno || ’ ’ ||

r_emp.ename);
END LOOP;
DBMS_OUTPUT.PUT_LINE(’**********************’);
DBMS_OUTPUT.PUT_LINE(v_emp_cur%ROWCOUNT || ’ rows were retrieved’);
CLOSE v_emp_cur;

END;

Kd{izITBy>dv:

EMPLOYEES IN DEPT #30: SALES
EMPNO ENAME
----- -------
7499 ALLEN
7521 WARD
7654 MARTIN
7698 BLAKE
7844 TURNER
7900 JAMES
**********************
6 rows were retrieved

>}Lr|(PL/SQL)
IT>};Yh*DLr|#mb,g{*4CCLr|,G4IT!q;>}Lr

|we#
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o(

�� DROP PACKAGE Lr|{

BODY
��

hv

BODY
8(;>}Lr|we#g{!TKX|V,G4+,1>}Lr|f6MLr|

we#

Lr|{

8(Lr|D{F#

>}

TB>}5wgN;>}{* EMP_ADMIN DLr|Dwe:

DROP PACKAGE BODY emp_admin

TB>}5wgN,1>}Lr|Df6Mwe:

DROP PACKAGE emp_admin
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Z 3 B 53(eD#i

53(eD#ia)WZ9CDLr/SZ,CZ4PwVPCDYw#

}g,I9C53(eD#i44PBP&\:

v (},S"M0SU{"M/(#

v 4kMA!Yw53DD~53ODD~M?<#

v zI|,wV`SwE"D(f#

I(}yZ SQL D&CLr"DB2 |nPr|nE>wC53(eD#i#

TZBPz7f>,53(eD#i;\'V:

v DB2 Express®

v DB2 Express-C

v DB2 vKf

DBMS_ALERT #i
DBMS_ALERT #ia);i}L,CZ"a/(""M/(MSU/(#

/(f"Z SYSTOOLS.DBMS_ALERT_INFO P,SYSTOOLS.DBMS_ALERT_INFO G

zZ;NT?v}]b}CK#i1Z SYSTOOLSPACE P4(D#

K#iD#=* SYSIBMADM#

DBMS_ALERT #i|(BP53(e}L#

m 11. DBMS_ALERT #iPICD53(e}L

}L{F hv

REGISTER }L "a10a0TSU8(D/(#

REMOVE }L }%8(D/(D"a#

REMOVEALL }L }%yP/(D"a#

SIGNAL }L CEEmw8(/(DvV#

SET_DEFAULTS }L hC WAITONE M WAITANY }LDV/1

ddt#

WAITANY }L H}NNQ"a/(vV#

WAITONE }L H}8(D/(vV#

C(5w

1zk*kTX(B~"M/(1,DBMS_ALERT #iPD}LG#PC#}g,z

I\k*Zr*;vr`vm"z|Dx<B%"w$n1"M/(#

DBMS_ALERT #i*s+}]bdCN} CUR_COMMIT hC* ON#
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>}

%"w TRIG1 $n1,S,S 1 r,S 2 "M/(#WH,4(mM%"w#

CREATE TABLE T1 (C1 INT)@

CREATE TRIGGER TRIG1
AFTER INSERT ON T1
REFERENCING NEW AS NEW
FOR EACH ROW
BEGIN ATOMIC
CALL DBMS_ALERT.SIGNAL( ’trig1’, NEW.C1 );
END@

S,S 1 "v INSERT od#

INSERT INTO T1 values (10)@
-- Commit to send messages to the listeners (required in early program)
CALL DBMS_ALERT.COMMIT()@

S,S 2 xP"aTSU/( trig1 "H}C/(vV#

CALL DBMS_ALERT.REGISTER(’trig1’)@
CALL DBMS_ALERT.WAITONE(’trig1’, ?, ?, 5)@

K>}zITBdv:

Value of output parameters
--------------------------
Parameter Name : MESSAGE
Parameter Value : -

Parameter Name : STATUS
Parameter Value : 1

Return Status = 0

REGISTER }L - "aTSU8(/(
REGISTER }L"a10a0TSU8(D/(#

o(

�� DBMS_ALERT.REGISTER ( name ) ��

}LN}

name

`M* VARCHAR(128) DdkN},CZ8(/(D{F#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

9C REGISTER }LTkT/( alert_test xP"a,;sH}EE#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN
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DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
DECLARE v_msg VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE v_timeout INTEGER DEFAULT 5;
CALL DBMS_ALERT.REGISTER(v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Waiting for signal...’);
CALL DBMS_ALERT.WAITONE(v_name , v_msg , v_status , v_timeout);
CALL DBMS_OUTPUT.PUT_LINE(’Alert name : ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Alert status : ’ || v_status);
CALL DBMS_ALERT.REMOVE(v_name);

END@

CALL proc1@

K>}zITBdv:

Waiting for signal...
Alert name : alert_test
Alert status : 1

REMOVE }L - }%T8(/(D"a
REMOVE }LS10a0P}%T8(/(D"a#

o(

�� DBMS_ALERT.REMOVE ( name ) ��

}LN}

name

`M* VARCHAR(128) DdkN},CZ8(/(D{F#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

9C REMOVE }L}%/( alert_test#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
DECLARE v_msg VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE v_timeout INTEGER DEFAULT 5;
CALL DBMS_ALERT.REGISTER(v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Waiting for signal...’);
CALL DBMS_ALERT.WAITONE(v_name , v_msg , v_status , v_timeout);
CALL DBMS_OUTPUT.PUT_LINE(’Alert name : ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Alert status : ’ || v_status);
CALL DBMS_ALERT.REMOVE(v_name);

END@

CALL proc1@

K>}zITBdv:
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Waiting for signal...
Alert name : alert_test
Alert status : 1

REMOVEALL }L - }%TyP/(D"a

REMOVEALL }LS10a0P}%TyP/(D"a#

o(

�� DBMS_ALERT.REMOVEALL ��

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

9C REMOVEALL }L}%TyP/(D"a#

CALL DBMS_ALERT.REMOVEALL@

SET_DEFAULTS - hC WAITONE M WAITANY DV/1d
dt

SET_DEFAULTS }LhC WAITONE M WAITANY }L9CDV/1ddt#

o(

�� DBMS_ALERT.SET_DEFAULTS ( sensitivity ) ��

}LN}

sensitivity

`M* INTEGER DdkN},CZ8( WAITONE M WAITANY }LliE

ED1ddt(TkF)#g{48(5,G41!ivB1ddt* 1 k#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

9C SET_DEFAULTS }L48( WAITONE M WAITANY }LDV/1ddt#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
DECLARE v_msg VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE v_timeout INTEGER DEFAULT 20;
DECLARE v_polling INTEGER DEFAULT 3;
CALL DBMS_ALERT.REGISTER(v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Waiting for signal...’);
CALL DBMS_ALERT.SET_DEFAULTS(v_polling);
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CALL DBMS_OUTPUT.PUT_LINE(’Polling interval: ’ || v_polling);
CALL DBMS_ALERT.WAITONE(v_name , v_msg , v_status , v_timeout);
CALL DBMS_ALERT.REMOVE(v_name);

END@

CALL proc1@

K>}zITBdv:

Polling interval : 3

SIGNAL }L - CEEmw8(/(DvV
SIGNAL }LCEEmw8(/(DvV#EE|(f/(+]D{"#"v SIG-

NAL wC1,C{"+V"Al}w(kT/("aDxL)#

o(

�� DBMS_ALERT.SIGNAL ( name , message ) ��

}LN}

name

`M* VARCHAR(128) DdkN},CZ8(/(D{F#

message

`M* VARCHAR(32672) DdkN},CZ8(fK/(+]DE"#"z/(

1,WAITANY r WAITONE }LI\a5XK{"#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

9C SIGNAL }L4kT/( alert_test D5}"vEE#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
CALL DBMS_ALERT.SIGNAL(v_name,’This is the message from ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Issued alert for ’ || v_name);

END@

CALL proc1@

K>}zITBdv:

Issued alert for alert_test

WAITANY }L - H}NNQ"a/(

WAITANY }LH}NNQ"a/(vV#

o(

Z 3 B 53(eD#i 189



�� DBMS_ALERT.WAITANY ( name , message , status , timeout ) ��

}LN}

name

`M* VARCHAR(128) DdvN},dP|,/(D{F#

message

`M* VARCHAR(32672) DdvN},dP|, SIGNAL }L"MD{"#

status

`M* INTEGER DdvN},dP|,}L5XD4,k#I\*TB5:

0 "zK/(#

1 "zK,1#

timeout

`M* INTEGER DdkN},CZ8(H}/(D1d?(TkF)#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

(};v,SKP CLP E> waitany.clp TSUNNQ"a/(#

waitany.clp:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_name VARCHAR(30);
DECLARE v_msg VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE v_timeout INTEGER DEFAULT 20;
CALL DBMS_ALERT.REGISTER(’alert_test’);
CALL DBMS_ALERT.REGISTER(’any_alert’);
CALL DBMS_OUTPUT.PUT_LINE(’Registered for alert alert_test and any_alert’);
CALL DBMS_OUTPUT.PUT_LINE(’Waiting for signal...’);
CALL DBMS_ALERT.WAITANY(v_name , v_msg , v_status , v_timeout);
CALL DBMS_OUTPUT.PUT_LINE(’Alert name : ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Alert msg : ’ || v_msg);
CALL DBMS_OUTPUT.PUT_LINE(’Alert status : ’ || v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Alert timeout: ’ || v_timeout || ’ seconds’);
CALL DBMS_ALERT.REMOVEALL;

END@

call proc1@

(}m;v,SKPE> signal.clp TT/( any_alert "vEE#

signal.clp:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc2
BEGIN
DECLARE v_name VARCHAR(30) DEFAULT ’any_alert’;
CALL DBMS_ALERT.SIGNAL(v_name,’This is the message from ’ || v_name);
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CALL DBMS_OUTPUT.PUT_LINE(’Issued alert for ’ || v_name);
END@

CALL proc2@

E> signal.clp zITBdv:

Issued alert for any_alert

E> waitany.clp zITBdv:

Registered for alert alert_test and any_alert
Waiting for signal...
Alert name : any_alert
Alert msg : This is the message from any_alert
Alert status : 0
Alert timeout: 20 seconds

C(5w

g{wC WAITANY }L14"aNN/(,G4C}La5X SQL0443N#

WAITONE }L - H}8(/(
WAITONE }LH}8(/(vV#

o(

�� DBMS_ALERT.WAITONE ( name , message , status , timeout ) ��

}LN}

name

`M* VARCHAR(128) DdkN},CZ8(/(D{F#

message

`M* VARCHAR(32672) DdvN},dP|, SIGNAL }L"MD{"#

status

`M* INTEGER DdvN},dP|,}L5XD4,k#I\*TB5:

0 "zK/(#

1 "zK,1#

timeout

`M* INTEGER DdkN},CZ8(H}y8(/(D1d?(TkF)#

Z(

T DBMS_ALERT #iD EXECUTE X(#

>}

KP CLP E> waitone.clp TSU/( alert_test#

waitone.clp:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
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BEGIN
DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
DECLARE v_msg VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE v_timeout INTEGER DEFAULT 20;
CALL DBMS_ALERT.REGISTER(v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Waiting for signal...’);
CALL DBMS_ALERT.WAITONE(v_name , v_msg , v_status , v_timeout);
CALL DBMS_OUTPUT.PUT_LINE(’Alert name : ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Alert msg : ’ || v_msg);
CALL DBMS_OUTPUT.PUT_LINE(’Alert status : ’ || v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Alert timeout: ’ || v_timeout || ’ seconds’);
CALL DBMS_ALERT.REMOVE(v_name);

END@

CALL proc1@

(}m;,SKPE> signalalert.clp TkT/( alert_test "vEE#

signalalert.clp:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc2
BEGIN

DECLARE v_name VARCHAR(30) DEFAULT ’alert_test’;
CALL DBMS_ALERT.SIGNAL(v_name,’This is the message from ’ || v_name);
CALL DBMS_OUTPUT.PUT_LINE(’Issued alert for ’ || v_name);

END@

CALL proc2@

E> signalalert.clp zITBdv:

Issued alert for alert_test

E> waitone.clp zITBdv:

Waiting for signal...
Alert name : alert_test
Alert msg : This is the message from alert_test
Alert status : 0
Alert timeout: 20 seconds

DBMS_DDL #i
DBMS_DDL #ia)KCZ#}/ DDL Ts(g}L"%"w"S<r PL/SQL |)

D&\#(}#}/,IZ;)6}L_-DivB,+ SQL Ts?p=}]b#

b)TsD DDL od+,1Z)&La)D20E>T0 DB2 ?<P,1#}/#

K#iD#=* SYSIBMADM#

m 12. DBMS_DDL #i|(TB}L#

}L{F hv

WRAP /} zIw*Td?xa)D DDL odD#}/f

>#

CREATE_WRAPPED }L Z}]bPT#}/q=?p DDL od#
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WRAP /} - #}/ DDL od
WRAP /}+IAD DDL odd;*#}/ DDL od#

o(

Z#}/ DDL odP,}L_-M6k= SQL od4gB==xPS\:^(aI

i!_-PD*6z(#g{ DDL odT&Zb?}L(e,G4+TN}Pmsf

D?VxP`k#

�� WRAP ( object-definition-string ) ��

N}

object-definition-string
|, DDL odD>D CLOB(2M) `MDV{.,IT*BPZ].;

(SQLSTATE 5UA0O):

v create procedure

v create function

v create package (PL/SQL)

v create package body (PL/SQL)

v create trigger

v create view

v alter module add function

v alter module publish function

v alter module add procedure

v alter module publish procedure

a{G CLOB(2M) `MDV{.,dP|,dkodDQ`kf>#`kI-<o

dD0:iI,"R|(}L){r%"w"S<r|{F(szX|V

WRAPPED)#KX|VszPX4P/}D&CLr~qwDE"#E"Dq=

* pppvvrrm,dP:

v ppp 9CV8 SQL +z7j6* DB2 }]b Linux® f"UNIX® fM Win-

dows® f

v vv G;v=;}f>j6,g“09”

v rr G;v=;}"Pfj6,g“07”#

v m G;v;;V{^D6p,g“0”#

}g,f> 9.7 D^)| 2 +j6*“SQL09072”#K&CLr~qwsz;vV

8V{.(a-z M A-Z)"}V (0-9)"B._M0E#}KZ#}/TI#VIA

D0:.b,;aTdkodxPNNo(li#

`ksD DDL od$H(#,}odD?D>q=#g{a{,} SQL odD

ns$H,G4+vVms (SQLSTATE 54001)#

":odD`kb6E#}/Z],"R;&;S*?S\N=#
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Z(

T DBMS_DDL #iD EXECUTE X(

>}

1. zIy]?!1$J4Fcj=(f(?\ 40 !1)D/}D#}/f>

VALUES(DDL.WRAP(’CREATE FUNCTION ’ ||
’salary(wage DECFLOAT) ’ ||
’RETURNS DECFLOAT ’ ||
’RETURN wage * 40 * 52’))

The result of the previous statement would be something of the form:

CREATE FUNCTION salary(wage DECFLOAT) WRAPPED SQL09072 obfuscated-text

2. zI;vCZhC4S1!5D#}/q=D%"w

VALUES(DBMS_DDL.WRAP(’CREATE OR REPLACE TRIGGER ’ ||
’trg1 BEFORE INSERT ON emp ’ ||
’REFERENCING NEW AS n ’ ||
’FOR EACH ROW ’ ||
’WHEN (n.bonus IS NULL) ’ ||
’SET n.bonus = n.salary * .04’))

The result of the previous statement would be something of the form:

CREATE OR REPLACE TRIGGER trg1 WRAPPED SQL09072 obfuscated-text

CREATE_WRAPPED }L – ?p#}/Ts
CREATE_WRAPPED }La+?D> DDL Ts(ed;*#}/ DDL Ts(e,

;sZ}]bP?pTs#

o(

Z#}/ DDL odP,}L_-M6k= SQL od4gB==xP`k:^(aI

i!_-PD*6z(#

�� CREATE_WRAPPED ( object-definition-string ) ��

N}

object-definition-string
|, DDL odD>D CLOB(2M) `MDV{.,IT*BPZ].;

(SQLSTATE 5UA0O):

v create procedure

v create function

v create package (PL/SQL)

v create package body (PL/SQL)

v create trigger

v create view

v alter module add function

v alter module publish function

v alter module add procedure
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v alter module publish procedure

C}L+dkd;*#}/ DDL odV{.,;s/,4PC DDL od#+9

CZwC1z'D(CDfw5(g PATH M CURRENT SCHEMA)T010w

C_D(^#

`kI-<odD0:iI,"R|(}L){r%"w"S<r|{F(szX

|V WRAPPED)#KX|VszPX4P}LD&CLr~qwDE"#E"D

q=*“pppvvrrm”,dP:

v ppp 9CV8 SQL +z7j6* DB2 }]b Linux® f"UNIX® fM Win-

dows® f

v vv G;v=;}f>j6,g“09”

v rr G;v=;}"Pfj6,g“07”#

v m G;v;;V{^D6p,g“0”#

}g,f> 9.7 D^)| 2 +j6*“SQL09072”#K&CLr~qwsz;vV

8V{.(a-z M A-Z)"}V (0-9)"B._M0E#}KZ#}/TI#VIA

D0:.b,;aTdkodxPNNo(li#

`ksD DDL od$H(#,}odD?D>q=#g{a{,} SQL odD

ns$H,G4+vVms (SQLSTATE 54001)#

":odD`kb6E#}/Z],"R;&;S*?S\N=#

Z(

T DBMS_DDL #iD EXECUTE X(#

>}

1. 4(;v#}//},CTy]?!1$J4Fcj=(f(?\ 40 !1)

CALL DBMS_DDL.CREATE_WRAPPED(’CREATE FUNCTION ’ ||
’salary(wage DECFLOAT) ’ ||
’RETURNS DECFLOAT ’ ||
’RETURN wage * 40 * 52’);

SELECT text FROM SYSCAT.ROUTINES
WHERE routinename = ’SALARY’

AND routineschema = CURRENT SCHEMA;

ZI&4P C A L L ods,k}L “ S A L A R Y & ”`T&DPD

SYSCAT.ROUTINES.TEXT P+`FZTBq=:

CREATE FUNCTION salary(wage DECFLOAT) WRAPPED SQL09072 obfuscated-text

2. 4(;vCZhC4S1!5D#}/%"w

CALL DBMS_DDL.CREATE_WRAPPED(’CREATE OR REPLACE TRIGGER ’ ||
’trg1 BEFORE INSERT ON emp ’ ||
’REFERENCING NEW AS n ’ ||
’FOR EACH ROW ’ ||
’WHEN (n.bonus IS NULL) ’ ||
’SET n.bonus = n.salary * .04’);

SELECT text FROM SYSCAT.TRIGGERS
WHERE trigname = ’TRG1’

AND trigschema = CURRENT SCHEMA;

ZI&4P CALL ods,k%"w“TRG1”`T&DPD SYSCAT.TRIGGERS.TEXT

P+`FZTBq=:
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CREATE OR REPLACE TRIGGER trg1 WRAPPED SQL09072 obfuscated-text

DBMS_JOB #i
DBMS_JOB #ia)CZ4("wHM\mw5D}L#

DBMS_JOB #ia)“\mNqwHLr”(ATS)Dfzgf#(}+NqmSA ATS

4(w5#5JNq{F(}9 DBMS_JOB.TASK_NAME_PREFIX }L{Fk8(w5j6

"C9l,g SAMPLE_JOB_TASK_1,dP 1 Gw5j6#

w5KPH0f"Z}]bPDf"}L#SUBMIT }LCZ4(Mf"w5(e#5

3aT?vw58(w5j6,"R8(dX*f"}LMCZhvw5KP1dM

==DtT#

Z;NZ}]bPKP SUBMIT }L,g{X*,a4( SYSTOOLSPACE mUd#

*T DBMS_JOB }LtCw5wH,kKP:

db2set DB2_ATS_ENABLE=1

w5DKP1dM5J!vZ=v;%N}:next_date M interval#next_date N}
GUZ1d5,CZ8(BN4Pw5DUZM1d#interval N}GV{.,|,s
5*UZ1d5DUZ/}#Z4Pw5.0,aT interval N}PDmo=xPs
5,zzD5+f;fw5f"D next_date 5#;s4Pw5#ZK==B,?N4

Pw5.0aXBT interval PDmo=s5,Tca)T&BN4PD next_date
UZM1d#

4 next_date N}8(DGy,QwHw5DZ;NKP&hC*Z101d.s-}
AY 5 VS*<,"RKP?vw5.dD1ddt&AY* 5 VS#

K#iD#=* SYSIBMADM#

DBMS_JOB #i|(BP53(e}L#

m 13. DBMS_JOB #iPICD53(e}L

}L{F hv

BROKEN }L 8(yx(w5GQPO9G4PO#

CHANGE }L |Dw5DN}#

INTERVAL }L (}w5?NKP1XBFcDUZ/}4h

C4P5J#K5I*B;N4PDUZM1

d#

NEXT_DATE }L hCBN*KPw5DUZM1d#

REMOVE }L S}]bP>}w5(e#

RUN }L ?F4Pw5,49Cw5;jG*PO#

SUBMIT }L 4(w5"+w5(ef"Z}]bP#

WHAT }L |Dw5KPDf"}L#

m 14. DBMS_JOB #iPICD53(e#?

#?{F hv

ANY_INSTANCE DBMS_JOB }LD5}N}(;'VD5#
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m 14. DBMS_JOB #iPICD53(e#? (x)

#?{F hv

TASK_NAME_PREFIX K#?|,V{.,CV{.Cw9l\mN

qwHLrDNq{FD0:#

C(5w

(} DBMS_JOB #iT?v}]ba;Z;vw51,a4P“\mNqwHLr”h

C:

1. 4( SYSTOOLSPACE mUd(g{CmUd;fZ);

2. 4( ATS mMS<,g SYSTOOLS.ADMIN_TASK_LIST#

*P>QwHw5,kKP:

db2 SELECT * FROM systools.admin_task_list
WHERE name LIKE DBMS_JOB.TASK_NAME_PREFIX || ’_%’

*i4w54P4,,kKP:

db2 SELECT * FROM systools.admin_task_status
WHERE name LIKE DBMS_JOB.TASK_NAME_PREFIX || ’_%’

>}

>} 1:TB>}9Cf"}L job_proc#Kf"}Lv+1dAGek=|,%v

VARCHAR PD jobrun mP#

CREATE TABLE jobrun (
runtime VARCHAR(40)

)@

CREATE OR REPLACE PROCEDURE job_proc
BEGIN

INSERT INTO jobrun VALUES (’job_proc run at ’ || TO_CHAR(SYSDATE,
’yyyy-mm-dd hh24:mi:ss’));

END@

K>}zITBdv:

CREATE TABLE jobrun ( runtime VARCHAR(40) )
DB20000I The SQL command completed successfully.

CREATE OR REPLACE PROCEDURE job_proc
BEGIN

INSERT INTO jobrun VALUES (’job_proc run at ’ || TO_CHAR(SYSDATE,
’yyyy-mm-dd hh24:mi:ss’));

END
DB20000I The SQL command completed successfully.

BROKEN }L - +w5D4,hC*QPOr4PO
BROKEN }L+w5D4,hC*QPOr4PO#

}G9C RUN }L,qr;\4PQPOw5#
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o(

�� BROKEN ( job , broken
, next_date

) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*hC*QPOr4PODw5Dj

6#

broken

`M* BOOLEAN DdkN},CZ8(w54,#g{hC*“true”,G4w5

4,hC* broken(QPO)#g{hC*“false”,G4w54,hC* not bro-

ken(4PO)#}G(} RUN }L,qr;\KPQPOw5#

next_date

`M* DATE DI!dkN},CZ8(w5DBNKPUZM1d#1!5*

SYSDATE#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:+w5j6* 104 Dw5D4,hC*QPO:

CALL DBMS_JOB.BROKEN(104,true);

>} 2:+4,|D*4PO:

CALL DBMS_JOB.BROKEN(104,false);

CHANGE }L - ^Dw5tT
CHANGE }L^DX(w5tT,|(I4P SQL od"w5DBNKPUZM1d

T0KP5J#

o(

�� CHANGE ( job , what , next_date , interval ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(xP*^DDtTDw5Dj6#

what

`M* VARCHAR(1024) DdkN},CZ8(I4PD SQL od#g{*9V

P5#V;d,k+KN}hC* NULL#

next_date

`M* TIMESTAMP(0) DdkN},CZ8(w5DBNKPUZM1d#g{

*9VP5#V;d,k+KN}hC* NULL#
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interval

`M* VARCHAR(1024) DdkN},CZ8(s5*w5DBNKPUZM1d

DUZ/}#g{*9VP5#V;d,k+KN}hC* NULL#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:+w5DBNKP1d|D* 2009 j 12 B 13 U#d{N}#V;d#

CALL DBMS_JOB.CHANGE(104,NULL,TO_DATE(’13-DEC-09’,’DD-MON-YY’),NULL);

INTERVAL }L - hCKP5J

INTERVAL }LhCw5DKP5J#

o(

�� INTERVAL ( job , interval ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*|DdKP5JDw5Dj6#

interval

`M* VARCHAR(1024) DdkN},CZ8(s5*w5DBNKPUZM1d

DUZ/}#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:+w5DKP5J|D*?\KP;N:

CALL DBMS_JOB.INTERVAL(104,’SYSDATE + 7’);

NEXT_DATE }L - hCw5DKPUZM1d

NEXT_DATE }LhCw5DBNKPUZM1d#

o(

�� NEXT_DATE ( job , next_date ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*^DdBNKPUZDw5Dj6#

next_date

`M* TIMESTAMP(0) DdkN},CZ8(w5DBNKPUZM1d#
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Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:+w5DBNKP1d|D* 2009 j 12 B 14 U:

CALL DBMS_JOB.NEXT_DATE(104, TO_DATE(’14-DEC-09’,’DD-MON-YY’));

REMOVE }L - S}]bP>}w5(e
REMOVE }LS}]bP>}8(Dw5#

*K+4YN4Pw5,Xk9C SUBMIT }LXBa;Cw5#

":}%w51,;a>}kCw5`X*Df"}L#

o(

�� REMOVE ( job ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*S}]bP}%Dw5Dj6#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:S}]bP}%w5:

CALL DBMS_JOB.REMOVE(104);

RUN }L - ?FQPOw5KP
RUN }L?Fw5KP,49Cw5&ZQPO4,2GgK#

o(

�� RUN ( job ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*KPDw5Dj6#

Z(

T DBMS_JOB #iD EXECUTE X(#
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>}

>} 1:?Fw5KP:

CALL DBMS_JOB.RUN(104);

SUBMIT }L - 4(w5(e"+df"Z}]bP
SUBMIT }L4(w5(e"+df"Z}]bP#

w5Iw5j6"*4PDf"}L"Z;N4Pw5D1dT0CZFcw5DB

NKPUZM1dDUZ/}iI#

o(

�� SUBMIT ( job , what �

�
, next_date

, interval
, no_parse

) ��

N}

job

`M* DECIMAL(20) DdvN},CZ8(Q8(xw5Dj6#

what

`M* VARCHAR(1024) DdkN},CZ8(/,I4P SQL odD{F#

next_date

`M* TIMESTAMP(0) DI!dkN},CZ8(w5DBNKPUZM1d#

1!5* SYSDATE#

interval

`M* VARCHAR(1024) DI!dkN},CZ8(;vUZ/},ZTC/}s

5s,+aa)BN4PsYN4PDUZM1d#g{ interval hC* NULL,

G4Cw5vKP;N#NULL G1!5#

no_parse

`M* BOOLEAN DI!dkN}#g{hC* true,G4;aZ4(w51T

SQL odxPo(li;xGvZZ;N4Pw514Po(li#g{hC*

false,G4aZ4(w51T SQL odxPo(li#1!5* false#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:TB>}9Cf"}L job_proc 4(w5#Cw5+s<Z 5 VSZ4P,

"R4 interval N}DhC (SYSDATE + 1) ;lKP;N#

SET SERVEROUTPUT ON@

BEGIN
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DECLARE jobid INTEGER;
CALL DBMS_JOB.SUBMIT(jobid,’CALL job_proc();’,SYSDATE + 5 minutes, ’SYSDATE + 1’);
CALL DBMS_OUTPUT.PUT_LINE(’jobid: ’ || jobid);

END@

K|nDdvgBy>:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

BEGIN
DECLARE jobid INTEGER;
CALL DBMS_JOB.SUBMIT(jobid,’CALL job_proc();’,SYSDATE + 5 minutes, ’SYSDATE + 1’);
CALL DBMS_OUTPUT.PUT_LINE(’jobid: ’ || jobid);

END
DB20000I The SQL command completed successfully.

jobid: 1

WHAT }L - |Dw5KPD SQL od
WHAT }L|DI8(w5KPD SQL od#

o(

�� WHAT ( job , what ) ��

N}

job

`M* DECIMAL(20) DdkN},CZ8(*Td|D/,I4P SQL odD

w5j6#

what

`M* VARCHAR(1024) DdkN},CZ8(/,4PD SQL od#

Z(

T DBMS_JOB #iD EXECUTE X(#

>}

>} 1:+w5|D*KP list_emp }L:

CALL DBMS_JOB.WHAT(104,’list_emp;’);

DBMS_LOB #i
DBMS_LOB #i\;YwsTs#

Zhvwv}LM/}DBPwZP,g{sTs* BLOB,G4$HM;FTVZ

F#g{sTs* CLOB,G4$HM;FTV{F#

DBMS_LOB #in`'V 10 MB LOB }]#

K#iD#=* SYSIBMADM#

DBMS_LOB #i|(BP}L#
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m 15. DBMS_LOB #iPICD53(e}L

}L{F hv

APPEND }L +;vsTs7SAm;vsTs#

CLOSE }L XUQr*DsTs#

COMPARE /} HO=vsTs#

CONVERTTOBLOB }L +V{}]*;*~xF#

CONVERTTOCLOB }L +~xF}]*;*V{#

COPY }L +;vsTs4F=m;vsTs#

ERASE }L A}sTs#

GET_STORAGE_LIMIT /} q!sTsDf"^F#

GETLENGTH /} q!sTsD$H#

INSTR /} q!sTsP#=DZ n v5}D;C(S;

F*<)#

ISOPEN /} lisTsGqQr*#

OPEN }L r*sTs#

READ }L A!sTs#

SUBSTR /} q!sTsD?V#

TRIM }L +sTsw{*8($H#

WRITE }L +}]4AsTs#

WRITEAPPEND }L +:exPD}]4AsTsa2#

BmP>#iPICD+Cd?#

m 16. DBMS_LOB +Cd?

+Cd? }]`M 5

lob_readonly INTEGER 0

lob_readwrite INTEGER 1

APPEND }L - +;vsTs7SAm;vsTs
APPEND }L\;+;vsTs7SAm;vsTs#

":=vsTsXk*,;`M#

o(

�� APPEND_BLOB ( dest_lob , src_lob ) ��

�� APPEND_CLOB ( dest_lob , src_lob ) ��

N}

dest_lob

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(?jTsDsT

s(;w#Xkk src_lob *,;}]`M#
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src_lob

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(4TsDsTs(;w#

Xkk dest_lob *,;}]`M#

Z(

T DBMS_LOB #iD EXECUTE X(#

CLOSE }L - XUQr*DsTs
CLOSE }LGUYw#

o(

�� CLOSE_BLOB ( lob_loc ) ��

�� CLOSE_CLOB ( lob_loc ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(*XUDsTs

D(;w#

Z(

T DBMS_LOB #iD EXECUTE X(#

>}

>} 1:

COMPARE /} - HO=vsTs
COMPARE /}kT=vsTsDx(;F&Dx($H4P7PD?VZHO#

K/}5X:

v c,g{=vsTsD8(;F&D8($Hj+`,

v Gc,g{b)Ts;`,

v U,g{ amount"offset_1 r offset_2 !Zc#

":;HODsTsXk*,;}]`M#

o(

�� COMPARE ( lob_1 , lob_2 �
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�
, amount

, offset_1
, offset_2

) ��

N}

lob_1

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*HODZ;vsTs

D(;w#Xkk lob_2 *,;}]`M#

lob_2

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*HODZ~vsTs

D(;w#Xkk lob_1 *,;}]`M#

amount

`M* INTEGER DI!dkN}#g{sTsD}]`M* BLOB,G4+kT

amount VZxPHO#g{sTsD}]`M* CLOB,G4+kT amount V{

xPHO#1!5*sTsDnss!#

offset_1

`M* INTEGER DI!dkN},CZ8(Z;vsTsP*<HOD;C#Z

;vVZ(rV{)*;F 1#1!5* 1#

offset_2

`M* INTEGER DI!dkN},CZ8(Z~vsTsP*<HOD;C#Z

;vVZ(rV{)*;F 1#1!5* 1#

Z(

T DBMS_LOB #iD EXECUTE X(#

CONVERTTOBLOB }L - +V{}]*;*~xF
CONVERTTOBLOB }L\;+V{}]*;*~xF#

o(

�� CONVERTTOBLOB ( dest_lob , src_clob , amount , �

� dest_offset , src_offset , blob_csid , lang_context , warning ) ��

N}

dest_lob

`M* BLOB(10M) DdkrdvN},CZ8(V{}]**;AdPDsTs

(;w#

src_clob

`M* CLOB(10M) DdkN},CZ8(**;DV{}]DsTs(;w#

amount

`M* INTEGER DdkN},CZ8(**;D src_clob DV{}#
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dest_offset

`M* INTEGER DdkrdvN},CZ8(?j BLOB P&*<4k4 CLOB

D;C(TVZF)#Z;vVZ*;F 1#

src_offset

`M* INTEGER DdkrdvN},CZ8(4 CLOB P&*<A?j BLOB

D*;D;C(TV{F)#Z;vV{*;F 1#

blob_csid

`M* INTEGER DdkN},CZ8(?j BLOB DV{/j6#K5Xkk

}]bzk3`%d#

lang_context

`M* INTEGER DdkN},CZ8(*;DoTOBD#K5Xk* 0#

warning

`M* INTEGER DdvN},<U5X 0#

Z(

T DBMS_LOB #iD EXECUTE X(#

CONVERTTOCLOB }L - +~xF}]*;*V{
CONVERTTOCLOB }L\;+~xF}]*;*V{#

o(

�� CONVERTTOCLOB ( dest_lob , src_blob , amount , �

� dest_offset , src_offset , blob_csid , lang_context , warning ) ��

N}

dest_lob

`M* CLOB(10M) DdkrdvN},CZ8(~xF}]**;AdPDsT

s(;w#

src_clob

`M* BLOB(10M) DdkN},CZ8(**;D~xF}]DsTs(;w#

amount

`M* INTEGER DdkN},CZ8(**;D src_blob DV{}#

dest_offset

`M* INTEGER DdkrdvN},CZ8(?j CLOB P&*<4k4 BLOB

D;C(TV{F)#Z;vVZ*;F 1#

src_offset

`M* INTEGER DdkrdvN},CZ8(4 BLOB P&*<A?j CLOB

D*;D;C(TVZF)#Z;vV{*;F 1#

blob_csid

`M* INTEGER DdkN},CZ8(4 BLOB DV{/j6#K5Xkk}

]bzk3`%d#
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lang_context

`M* INTEGER DdkN},CZ8(*;DoTOBD#K5Xk* 0#

warning

`M* INTEGER DdvN},<U5X 0#

Z(

T DBMS_LOB #iD EXECUTE X(#

COPY }L - +;vsTs4F=m;vsTs
COPY }L\;+;vsTs4F=m;vsTs#

":4sTsM?jsTsXk*,;}]`M#

o(

�� COPY_BLOB ( dest_lob , src_lob , amount �

�
, dest_offset

, src_offset

) ��

�� COPY_CLOB ( dest_lob , src_lob , amount �

�
, dest_offset

, src_offset

) ��

N}

dest_lob

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8( src_lob *4F

=DsTsD(;w#Xkk src_lob *,;}]`M#

src_lob

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*SP4F dest_lob D

sTsD(;w#Xkk dest_lob *,;}]`M#

amount

`M* INTEGER DdkN},CZ8(*4FD src_lob DVZrV{}#

dest_offset

`M* INTEGER DI!dkN},CZ8(?jsTsP&*<4k4sTsD

;C#Z;v;C*;F 1#1!5* 1#

src_offset

`M* INTEGER DI!dkN},CZ8(4sTsP&*<4F=?jsTs

D;C#Z;v;C*;F 1#1!5* 1#

Z(

T DBMS_LOB #iD EXECUTE X(#
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ERASE }L - A}sTsD?V
ERASE }L\;A}sTsD?V#

*A}sTsb6E*+8(?Vf;*cVZnd{(TZ BLOB)rUq(TZ

CLOB)#sTsD5Js!;aDd#

o(

�� ERASE_BLOB ( lob_loc , amount
, offset

) ��

�� ERASE_CLOB ( lob_loc , amount
, offset

) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(*A}DsTs

D(;w#

amount

`M* INTEGER DdkrdvN},CZ8(*A}DVZrV{}#

offset

`M* INTEGER DI!dkN},CZ8(sTsP*<A}D;C#Z;vV

ZrV{*;C 1#1!5* 1#

Z(

T DBMS_LOB #iD EXECUTE X(#

GET_STORAGE_LIMIT /} - 5XTnsIJmsTsD^F
GET_STORAGE_LIMIT /}5XTnsIJmsTsD^F#

C/}5X INTEGER 5,C543K}]bPnsIJmsTsDs!#

o(

�� GET_STORAGE_LIMIT ( ) ��

Z(

T DBMS_LOB #iD EXECUTE X(#

GETLENGTH /} - 5XsTsD$H

GETLENGTH /}5XsTsD$H#

C/}5X INTEGER 5,C543sTsD$H,TZ BLOB,$HTVZF,TZ

CLOB,$HTV{F#
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o(

�� GETLENGTH ( lob_loc ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*q!d$HDsTs

D(;w#

Z(

T DBMS_LOB #iD EXECUTE X(#

INSTR /} - 5Xx(#=DZ n v5}D;C
INSTR /}5XsTsPx(#=DZ n v5}D;C#

C/}5X INTEGER 5,C5m>sTsPZ n N(I nth 8()vVC#=D;

C#K5S offset x(D;C*<#

o(

�� INSTR ( lob_loc , pattern
, offset

, nth

) ��

N}

lob_loc

`M* BLOB r CLOB DdkN},CZ8(*ZdPQw pattern DsTsD

(;w#

pattern

`M* BLOB(32767) r VARCHAR(32672) DdkN},CZ8(*kTsTs

xPHODVZrV{D#=#"b,g{ lob_loc * BLOB,G4 pattern Xk

* BLOB;g{ lob_loc * CLOB,G4 pattern Xk* VARCHAR#

offset

`M* INTEGER DI!dkN},CZ8( lob_loc P*<Qw pattern D;C#

Z;vVZrV{*;C 1#1!5* 1#

nth

`M* INTEGER DI!N},CZ8(Qw pattern DN}(S offset x(D;

C*<)#1!5* 1#

Z(

T DBMS_LOB #iD EXECUTE X(#

ISOPEN /} - bTsTsGqQr*
ISOPEN /}<U5X INTEGER 5 1#
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o(

�� ISOPEN ( lob_loc ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(/}*bTDsTsD

(;w#

Z(

T DBMS_LOB #iD EXECUTE X(#

OPEN }L - r*sTs
OPEN }LGUYw#

o(

�� OPEN_BLOB ( lob_loc , open_mode ) ��

�� OPEN_CLOB ( lob_loc , open_mode ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(*r*DsTs

D(;w#

open_mode

`M* I N T E G E R DdkN},CZ8(sTsDr*==#hC* 0

(lob_readonly)1T;A==r*#hC* 1(lob_readwrite)1TA4==r

*#

Z(

T DBMS_LOB #iD EXECUTE X(#

READ }L - A!sTsD?V
READ }L\;+sTsD?VA!A:ex#

o(

�� READ_BLOB ( lob_loc , amount , offset , buffer ) ��

�� READ_CLOB ( lob_loc , amount , offset , buffer ) ��
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N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*A!DsTsD(;

w#

amount

`M* INTEGER DdkrdvN},CZ8(*A!DVZrV{}#

offset

`M* INTEGER DdkN},CZ8(**<A!D;C#Z;vVZrV{*

;C 1#

buffer

`M* BLOB(32762) r VARCHAR(32672) DdvN},CZ8(*SUsTs

Dd?#g{ lob_loc * BLOB,G4 buffer Xk* BLOB#g{ lob_loc *

CLOB,G4 buffer Xk* VARCHAR#

Z(

T DBMS_LOB #iD EXECUTE X(#

SUBSTR /} - 5XsTsD?V
SUBSTR /}\;5XsTsD?V#

C/}5X/}A!DsTsD5X?VD BLOB(32767)(TZ BLOB)r VARCHAR

(TZ CLOB)5#

o(

�� SUBSTR ( lob_loc
, amount

, offset

) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkN},CZ8(*A!DsTsD(;

w#

amount

`M* INTEGER DI!dkN},CZ8(*5XDVZrV{}#1!5*

32,767#

offset

`M* INTEGER DI!dkN},CZ8(sTsP*<5X}]D;C#Z;

vVZrV{*;C 1#1!5* 1#

Z(

T DBMS_LOB #iD EXECUTE X(#

TRIM }L - +sTsXO*8($H

TRIM }L\;+sTsXO*8($H#
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o(

�� TRIM_BLOB ( lob_loc , newlen ) ��

�� TRIM_CLOB ( lob_loc , newlen ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(*w{DsTs

D(;w#

newlen

`M* INTEGER DdkN},CZ8(sTs*w{ADBVZrV{}#

Z(

T DBMS_LOB #iD EXECUTE X(#

WRITE }L - +}]4AsTs
WRITE }L\;+}]4AsTs#

sTsP;Z8(;F"R_Px($HDNNVP}];:exPDx(}]2

G#

o(

�� WRITE_BLOB ( lob_loc , amount , offset , buffer ) ��

�� WRITE_CLOB ( lob_loc , amount , offset , buffer ) ��

N}

lob_loc

`M* BLOB(10M) r CLOB(10M) DdkrdvN},CZ8(*4kDsTs

D(;w#

amount

`M* INTEGER DdkN},CZ8( buffer P*4AsTsDVZrV{}#

offset

`M* INTEGER DdkN},CZ8(ZsTs*7*<4kYwD;F(TV

ZrV{F)#sTsDp<5* 1#

buffer

`M* BLOB(32767) r VARCHAR(32672) DdkN},dP|,*4AsTs

D}]#g{ lob_loc * BLOB,G4 buffer Xk* BLOB#g{ lob_loc *

CLOB,G4 buffer Xk* VARCHAR#
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Z(

T DBMS_LOB #iD EXECUTE X(#

WRITEAPPEND }L - +}]7SAsTsa2

WRITEAPPEND }L\;ZsTsa2mS}]#

o(

�� WRITEAPPEND_BLOB ( lob_loc , amount , buffer ) ��

�� WRITEAPPEND_CLOB ( lob_loc , amount , buffer ) ��

N}

lob_loc

`M* BLOB r CLOB DdkrdvN},CZ8(*Td7S}]DsTsD

(;w#

amount

`M* INTEGER DdkN},CZ8( buffer P*7SAsTsDVZrV{

}#

buffer

`M* BLOB(32767) r VARCHAR(32672) DdkN},dP|,*7SAsT

sD}]#g{ lob_loc * BLOB,G4 buffer Xk* BLOB#g{ lob_loc *

CLOB,G4 buffer Xk* VARCHAR#

Z(

T DBMS_LOB #iD EXECUTE X(#

DBMS_OUTPUT #i
DBMS_OUTPUT #ia)K;i}L,CZ+{"(D>P)E={":exPT0

S{":exq!{"#1zZ&CLrwTZdh*+{"4Aj<dv1,b)

}L\PC#

K#iD#=* SYSIBMADM#

DBMS_OUTPUT #i|(BP53(e}L#

m 17. DBMS_OUTPUT #iPICD53(e}L

}L{F hv

DISABLE }L {C{":ex#

ENABLE }L tC{":ex

GET_LINE }L S{":exq!D>P#

GET_LINES }L S{":exq!;Pr`PD>"+D>E

=/OP

NEW_LINE }L +PaxV{rPE={":exP#
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m 17. DBMS_OUTPUT #iPICD53(e}L (x)

}L{F hv

PUT }L +4|(PaxV{rPDV{.E={":

exP#

PUT_LINE }L +|(;vPaxV{rPD;PE={":

exP#

K#iPD}LJmz9C{":ex#9C|nP&mw(CLP)|n SET

SERVEROUTPUT ON +dvX(rAj<dv#

>}

Z proc1 P,9C PUT M PUT_LINE }L+;PD>E={":exP# proc1 Z

;NKP1,a8( SET SERVEROUTPUT ON,"R{":exPDCP+T>Z

CLP 0ZP#proc1 Z~NKP1,a8( SET SERVEROUTPUT OFF,"R;aZ

CLP 0ZPT>4T{":exDNNP#

CREATE PROCEDURE proc1( P1 VARCHAR(10) )
BEGIN

CALL DBMS_OUTPUT.PUT( ’P1 = ’ );
CALL DBMS_OUTPUT.PUT_LINE( P1 );

END@

SET SERVEROUTPUT ON@

CALL proc1( ’10’ )@

SET SERVEROUTPUT OFF@

CALL proc1( ’20’ )@

K>}zITBdv:

CALL proc1( ’10’ )

Return Status = 0

P1 = 10

SET SERVEROUTPUT OFF
DB20000I SET SERVEROUTPUT |nI&jI#

CALL proc1( ’20’ )

Return Status = 0

DISABLE }L - {C{":ex
DISABLE }La{C{":ex#

K}LKPs,aOz{":exPDyP{"#T PUT"PUT_LINE r NEW_LINE

}LDwCa;vT,"R;ar"M=5XNNms#

o(

�� DBMS_OUTPUT.DISABLE ��
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Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

TB>}{C10a0D{":ex:

CALL DBMS_OUTPUT.DISABLE@

C(5w

*Z{C{":exs"MMSU{",k9C ENABLE }L#

ENABLE }L - tC{":ex
ENABLE }LatC{":ex#xP%va0Zd,&CLrI+{"E={":e

xPT0S{":exq!{"#

o(

�� DBMS_OUTPUT.ENABLE ( buffer_size ) ��

}LN}

buffer_size

`M* INTEGER DdkN},CZ8({":exDns$H(TVZF)#g

{T buffer_size 8(!Z 2000 D5,G4:exs!hC* 2000#g{C5*

NULL,G41!:exs!* 20000#

Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

TB>}tC{":ex:

CALL DBMS_OUTPUT.ENABLE( NULL )@

C(5w

IwC ENABLE }L4a_VP{":exDs!#I:exPDyP{"+4F=

vssD:ex#

GET_LINE }L - S{":exq!P
GET_LINE }LS{":exq!D>P#CD>XkTPaxV{rPU9#

a>:*+PaxV{rPmSA{":ex,k9C PUT_LINE }L,r_ZT PUT

}LxP;5PwCs9C NEW_LINE }L#

o(
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�� DBMS_OUTPUT.GET_LINE ( line , status ) ��

}LN}

line

`M* VARCHAR(32672) DdvN},CZS{":ex5XD>P#

status

`M* INTEGER DdvN},CZ8>GqS{":ex5XKP:

v 0 8>Q5XP

v 1 8>45XP

Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

9C GET_LINE }LS{":exq!D>P#ZK>}P,proc1 +;PD>E={

":exP#proc3 S{":exq!D>"+dek=m messages P#;saKP

proc2,+r*Q{C{":ex,yT;ar{":exmSNND>#SELECT od

KP1,|v5X proc1 mSDD>#

CALL DBMS_OUTPUT.ENABLE( NULL )@

CREATE PROCEDURE proc1()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( ’PROC1 put this line in the message buffer.’ );
END@

CREATE PROCEDURE proc2()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( ’PROC2 put this line in the message buffer.’ );
END@

CREATE TABLE messages ( msg VARCHAR(100) )@

CREATE PROCEDURE proc3()
BEGIN

DECLARE line VARCHAR(32672);
DECLARE status INT;

CALL DBMS_OUTPUT.GET_LINE( line, status );
while status = 0 do

INSERT INTO messages VALUES ( line );
CALL DBMS_OUTPUT.GET_LINE( line, status );

end while;
END@

CALL proc1@

CALL proc3@

CALL DBMS_OUTPUT.DISABLE@

CALL proc2@

CALL proc3@

SELECT * FROM messages@
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K>}zITBdv:

MSG
----------------------------------------------
PROC1 put this line in the message buffer.

1 record(s) selected.

GET_LINES }L - S{":exq!`P
GET_LINES }LS{":exq!;Pr`PD>"+CD>f"Z/OP#CD>

D?PXkTPaxV{rPU9#

a>:*+PaxV{rPmSA{":ex,k9C PUT_LINE }L,r_ZT PUT

}LxP;5PwCs9C NEW_LINE }L#

o(

�� DBMS_OUTPUT.GET_LINES ( lines , numlines ) ��

}LN}

lines

`M* DBMS_OUTPUT.CHARARR DdvN},CZS{":ex5XD>P#

`M D B M S _ O U T P U T . C H A R A R R ZZ?(e* V A R C H A R ( 3 2 6 7 2 )

ARRAY[2147483647] }i#

numlines

`M* INTEGER DdkMdvN}#Cwdk1,8(*S{":exlwDP

}#Cwdv1,8>S{":exlw=D5JP}#g{ numlines Ddv5!

Zdk5,G4{":exP;Pd{P#

Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

9C GET_LINES }LS{":exq!D>P"+CD>f"Z}iP#}iPDD

>Iek=mP"I)i/#

CALL DBMS_OUTPUT.ENABLE( NULL )@

CREATE PROCEDURE proc1()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( ’PROC1 put this line in the message buffer.’ );
CALL DBMS_OUTPUT.PUT_LINE( ’PROC1 put this line in the message buffer.’ );

END@

CREATE PROCEDURE proc2()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( ’PROC2 put this line in the message buffer.’ );
END@

CREATE TABLE messages ( msg VARCHAR(100) )@

CREATE PROCEDURE proc3()
BEGIN

DECLARE lines DBMS_OUTPUT.CHARARR;
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DECLARE numlines INT;
DECLARE i INT;

CALL DBMS_OUTPUT.GET_LINES( lines, numlines );
SET i = 1;
WHILE i <= numlines DO

INSERT INTO messages VALUES ( lines[i] );
SET i = i + 1;

END WHILE;
END@

CALL proc1@

CALL proc3@

CALL DBMS_OUTPUT.DISABLE@

CALL proc2@

CALL proc3@

SELECT * FROM messages@

K>}zITBdv:

MSG
------------------------------------------
PROC1 put this line in the message buffer.
PROC1 put this line in the message buffer

2 record(s) selected.

NEW_LINE }L - +PaxV{rPE={":exP
NEW_LINE }L - +PaxV{rPE={":exP#

o(

�� DBMS_OUTPUT.NEW_LINE ��

Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

9C NEW_LINE }L+PaxV{rP4A{":ex#ZK>}P,r*8(K

SERVEROUTPUT ON,yTszPaxV{rPDD>T>*dv#+G,;aT>Z

{":exP44szPaxV{DD>#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

CALL DBMS_OUTPUT.PUT( ’T’ );
CALL DBMS_OUTPUT.PUT( ’h’ );
CALL DBMS_OUTPUT.PUT( ’i’ );
CALL DBMS_OUTPUT.PUT( ’s’ );
CALL DBMS_OUTPUT.NEW_LINE;
CALL DBMS_OUTPUT.PUT( ’T’ );
CALL DBMS_OUTPUT.PUT( ’h’ );
CALL DBMS_OUTPUT.PUT( ’a’ );
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CALL DBMS_OUTPUT.PUT( ’t’ );
END@

CALL proc1@

SET SERVEROUTPUT OFF@

K>}zITBdv:

This

PUT }L - +PD?VEZ{":exP
PUT }L+V{.EZ{":exP#V{.a2;a4kNNPaxV{rP#

o(

�� DBMS_OUTPUT.PUT ( item ) ��

}LN}

item

`M* VARCHAR(32672) DdkN},CZ8(*4A{":exDD>#

Z(

T DBMS_OUTPUT #iD EXECUTE X(#

>}

9C PUT }L+PD?VEZ{":exP#ZK>}P,NEW_LINE }L+Pax

V{rPmSA{":ex#proc1 KP1,r*8(K SET SERVEROUTPUT ON,

yTa5X;PD>#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

CALL DBMS_OUTPUT.PUT( ’H’ );
CALL DBMS_OUTPUT.PUT( ’e’ );
CALL DBMS_OUTPUT.PUT( ’l’ );
CALL DBMS_OUTPUT.PUT( ’l’ );
CALL DBMS_OUTPUT.PUT( ’o’ );
CALL DBMS_OUTPUT.PUT( ’.’ );
CALL DBMS_OUTPUT.NEW_LINE;

END@

CALL proc1@

SET SERVEROUTPUT OFF@

K>}zITBdv:

Hello.

C(5w

9C PUT }L+D>mSA{":ex.s,k9C NEW_LINE }L+PaxV{

rPmSA{":ex#qr,GET_LINE M GET_LINES }L;aX5CD>,r*

|"Gj{P#
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PUT_LINE }L - +j{PE={":exP
PUT_LINE }L+|(PaxV{rPD%PE={":exP#

o(

�� DBMS_OUTPUT.PUT_LINE ( item ) ��

}LN}

item

`M* VARCHAR(32672) DdkN},CZ8(*4A{":exDD>#

Z(

T PUT_LINE }LD EXECUTE X(#

>}

9C PUT_LINE }L+|(PaxV{rPD%PE={":exP#

SET SERVEROUTPUT ON@

CREATE PROCEDURE PROC1()
BEGIN

CALL DBMS_OUTPUT.PUT( ’a’ );
CALL DBMS_OUTPUT.NEW_LINE;
CALL DBMS_OUTPUT.PUT_LINE( ’b’ );

END@

CALL PROC1@

SET SERVEROUTPUT OFF@

K>}zITBdv:

a
b

DBMS_PIPE #i
DBMS_PIPE #ia);i}L,CZ(}\@Z,SA,;}]bDa0Pra0d

"M{"#

K#iD#=* SYSIBMADM#

DBMS_PIPE #i|(TB53(e}L#

m 18. DBMS_PIPE #iPICD53(e}L

}L{F hv

CREATE_PIPE /} T=4((Cr+C\@#

NEXT_ITEM_TYPE /} 7(ySU{"PDB;nD}]`M#

PACK_MESSAGE /} +3nEZa0D>X{":exP#

PACK_MESSAGE_RAW }L +`M* RAW DnEZa0D>X{":e

xP#

PURGE }L }%8(\@P4SU=D{"#

220 SQL }LoT:&CLrtCM'V



m 18. DBMS_PIPE #iPICD53(e}L (x)

}L{F hv

RECEIVE_MESSAGE /} S8(D\@Pq!{"#

REMOVE_PIPE /} >}T=4(D\@#

RESET_BUFFER }L 4;>X{":ex#

SEND_MESSAGE }L Z8(D\@O"M{"#

UNIQUE_SESSION_NAME /} 5X(;a0{F#

UNPACK_MESSAGE }L S{"PlwB;}]n"+d8(xd?#

C(5w

\@GZ}LwCZd~=rT=4(D#~=\@GZ}LwC|,T;fZD\

@{FD}C14(D#}g,g{\@“mailbox”;+]A SEND_MESSAGE }L,

"RC\@P4fZ,G4a4(B\@“mailbox”#T=\@G(}wC CREATE_PIPE

/}"8(\@{F4(D#

\@ITG(C\@r+C\@#(C\@;\I4(C\@DC'CJ#uA\m

12;\CJm;C'4(D(C\@#+C\@IIT DBMS_PIPE #i_PCJ(

DNNC'CJ#*T\@8(CJ6p,k9C CREATE_PIPE /}"8( private

N}D5:“false”8(C\@*+C\@,“true”8(C\@*(C\@#g{48(

NN5,G41!5G4((C\@#yP~=\@<G(C\@#

*(}\@"M{",kwC PACK_MESSAGE /}T+vp}]n(P)Ek=1

0a0@PD>X{":exP#;s,wC SEND_MESSAGE }LT(}\@"M

{"#

*SU{",kwC RECEIVE_MESSAGE /}TS8(\@q!{"#C{"+4A

SUa0D>X{":ex#;s,wC UNPACK_MESSAGE }LTS>X{":e

xlwB;}]n"+d8(x8(DLrd?#g{\@|,`v{",G4

RECEIVE_MESSAGE /}aT FIFO(HxHv)3rq!{"#

?va0#t%@D{":ex,T#f PACK_MESSAGE /}4(D{"0

RECEIVE_MESSAGE /}lwD{"#%@D{":exJmzZ,;a0P9(M

SU{"#+G,T RECEIVE_MESSAGE /}xP,xwC1,;P4Tns;v

RECEIVE_MESSAGE wCD{"Ea#fZ>X{":exP#

>}

Z,S 1 P,4({* pipe1 D\@#+{"EZa0D>X{":exP"(}

pipe1 "MC{"#

BEGIN
DECLARE status INT;
SET status = DBMS_PIPE.CREATE_PIPE( ’pipe1’ );
SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE( ’pipe1’ );

END@

Z,S 2 P,SU{",Tdb|,;s+dT>Aj<dv#
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SET SERVEROUTPUT ON@

BEGIN
DECLARE status INT;
DECLARE int1 INTEGER;
DECLARE date1 DATE;
DECLARE raw1 BLOB(100);
DECLARE varchar1 VARCHAR(100);
DECLARE itemType INTEGER;

SET status = DBMS_PIPE.RECEIVE_MESSAGE( ’pipe1’ );
IF( status = 0 ) THEN

SET itemType = DBMS_PIPE.NEXT_ITEM_TYPE();
CASE itemType

WHEN 6 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_INT( int1 );
CALL DBMS_OUTPUT.PUT_LINE( ’int1: ’ || int1 );

WHEN 9 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_CHAR( varchar1 );
CALL DBMS_OUTPUT.PUT_LINE( ’varchar1: ’ || varchar1 );

WHEN 12 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_DATE( date1 );
CALL DBMS_OUTPUT.PUT_LINE( ’date1:’ || date1 );

WHEN 23 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_RAW( raw1 );
CALL DBMS_OUTPUT.PUT_LINE( ’raw1: ’ || VARCHAR(raw1) );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’Unexpected value’ );

END CASE;
END IF;
SET status = DBMS_PIPE.REMOVE_PIPE( ’pipe1’ );

END@

K>}zITBdv:

varchar1: message1

CREATE_PIPE /} - 4(\@

CREATE_PIPE /}T=4(_P8({FD+Cr(C\@#

PXT=+CM(C\@D|`E",kNDPX DBMS_PIPE #iDwb#

o(

�� DBMS_PIPE.CREATE_PIPE ( pipename , , )
maxpipesize private

��

5X5

g{I&4(C\@,G4K/}5X4,k 0#

/}N}

pipename

`M* VARCHAR(128) DdkN},CZ8(\@D{F#PX\@D|`E",

kNDZ 2203D:DBMS_PIPE #i;#

maxpipesize

`M* INTEGER DI!dkN},CZ8(\@Dns]?(TVZF)#1!

5* 8192 VZ#
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private

I!dkN},CZ8(\@DCJ6p:

TZGVx}]b73

5“0”r“FALSE”4(+C\@#

5“1”r“TRUE”4((C\@#bG1!5#

ZVx}]b73P

5“0”4(+C\@#

5“1”4((C\@#bG1!5#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

>} 1:4({* messages D(C\@:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.CREATE_PIPE(’messages’);
DBMS_OUTPUT.PUT_LINE(’CREATE_PIPE status: ’ || v_status);

END@

CALL proc1@

K>}zITBdv:

CREATE_PIPE status: 0

>} 2:4({* mailbox D+C\@:

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc2()
BEGIN

DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.CREATE_PIPE(’mailbox’,0);
DBMS_OUTPUT.PUT_LINE(’CREATE_PIPE status: ’ || v_status);

END@

CALL proc2@

K>}zITBdv:

CREATE_PIPE status: 0

NEXT_ITEM_TYPE /} - 5XB;nD}]`Mzk
NEXT_ITEM_TYPE /}5X{}zk,Czkj6ySU{"PB;}]nD}]`

M#

yS\{"f"Za0D>X{":exP#9C UNPACK_MESSAGE }L+?;n

Fv>X{":ex,;s9C NEXT_ITEM_TYPE /}5XB;ICnD}]`Mz

k#g{{"P;Pd{zk#`,G4a5Xzk 0#
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o(

�� DBMS_PIPE.NEXT_ITEM_TYPE ��

5X5

K/}5XBPm>}]`MDzk#

m 19. NEXT_ITEM_TYPE }]`Mzk

`Mzk }]`M

0 ;Pd{}]n

6 INTEGER

9 VARCHAR

12 DATE

23 BLOB

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,+{"r|""M#Z proc2 P,SUC{",;s(}9C

NEXT_ITEM_TYPE /}7(C{"D`M4Tdb9u#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE status INT;
SET status = DBMS_PIPE.CREATE_PIPE( ’pipe1’ );
SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE( ’pipe1’ );

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE status INT;
DECLARE num1 DECFLOAT;
DECLARE date1 DATE;
DECLARE raw1 BLOB(100);
DECLARE varchar1 VARCHAR(100);
DECLARE itemType INTEGER;

SET status = DBMS_PIPE.RECEIVE_MESSAGE( ’pipe1’ );
IF( status = 0 ) THEN

SET itemType = DBMS_PIPE.NEXT_ITEM_TYPE();
CASE itemType

WHEN 6 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_NUMBER( num1 );
CALL DBMS_OUTPUT.PUT_LINE( ’num1: ’ || num1 );

WHEN 9 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_CHAR( varchar1 );
CALL DBMS_OUTPUT.PUT_LINE( ’varchar1: ’ || varchar1 );

WHEN 12 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_DATE( date1 );
CALL DBMS_OUTPUT.PUT_LINE( ’date1:’ || date1 );

WHEN 23 THEN
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CALL DBMS_PIPE.UNPACK_MESSAGE_RAW( raw1 );
CALL DBMS_OUTPUT.PUT_LINE( ’raw1: ’ || VARCHAR(raw1) );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’Unexpected value’ );

END CASE;
END IF;
SET status = DBMS_PIPE.REMOVE_PIPE( ’pipe1’ );

END@

CALL proc1@

CALL proc2@

K>}zITBdv:

varchar1: message1

PACK_MESSAGE /} - +}]nE=>X{":exP
PACK_MESSAGE /}+}]nE=a0D>X{":exP#

o(

�� DBMS_PIPE.PACK_MESSAGE ( item ) ��

}LN}

item

`M* VARCHAR(4096)"DATE r DECFLOAT DdkN},dP|,mo=#

Kmo=5XD5+mSAa0D>X{":ex#

a>:*+`M* R A W D}]nE=>X{":exP,k9C

PACK_MESSAGE_RAW }L#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

9C PACK_MESSAGE /}+PX Sujata D{"EZ>X{":exP,;s9C

SEND_MESSAGE }LZ\@O"MC{"#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_status INTEGER;
DECLARE status INTEGER;
SET status = DBMS_PIPE.PACK_MESSAGE(’Hi, Sujata’);
SET status = DBMS_PIPE.PACK_MESSAGE(’Can you attend a meeting at 3:00, today?’);
SET status = DBMS_PIPE.PACK_MESSAGE(’If not, is tomorrow at 8:30 ok with you?’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

END@

CALL proc1@

K>}zITBdv:

SEND_MESSAGE status: 0
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C(5w

Z"v SEND_MESSAGE wC.0,XkAYwC;N PACK_MESSAGE /}r

PACK_MESSAGE_RAW }L#

PACK_MESSAGE_RAW }L - +`M* RAW D}]nEZ

>X{":exP
PACK_MESSAGE_RAW }L+`M* RAW D}]nEZa0D>X{":exP#

o(

�� DBMS_PIPE.PACK_MESSAGE_RAW ( item ) ��

}LN}

item

`M* BLOB(4096) DdkN},CZ8(mo=#Kmo=5XD5+mSAa

0D>X{":ex#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

9C PACK_MESSAGE_RAW }L+`M* RAW D}]nE=>X{":exP#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_raw BLOB(100);
DECLARE v_raw2 BLOB(100);
DECLARE v_status INTEGER;
SET v_raw = BLOB(’21222324’);
SET v_raw2 = BLOB(’30000392’);
CALL DBMS_PIPE.PACK_MESSAGE_RAW(v_raw);
CALL DBMS_PIPE.PACK_MESSAGE_RAW(v_raw2);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’datatypes’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

END@

CALL proc1@

K>}zITBdv:

SEND_MESSAGE status: 0

C(5w

Z"v SEND_MESSAGE wC.0,XkAYwC;N PACK_MESSAGE /}r

PACK_MESSAGE_RAW }L#
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PURGE }L - S\@P}%4SU{"
PURGE }L}%8(~=\@PD4SU{"#

a>:9C REMOVE_PIPE /}4>}T=\@#

o(

�� DBMS_PIPE.PURGE ( pipename ) ��

}LN}

pipename

`M* VARCHAR(128) DdkN},CZ8(~=\@D{F#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,Z\@O"MTB=u{":Message #1 M Message #2#Z proc2 P,

SUZ;u{",Tdb|,;se}\@#proc3 KP1,T RECEIVE_MESSAGE /

}DwC,1"5X4,k 1,r*;PIC{"#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_status INTEGER;
DECLARE status INTEGER;
SET status = DBMS_PIPE.PACK_MESSAGE(’Message #1’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);
SET status = DBMS_PIPE.PACK_MESSAGE(’Message #2’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);
CALL DBMS_PIPE.UNPACK_MESSAGE_CHAR(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);
CALL DBMS_PIPE.PURGE(’pipe’);

END@

CREATE PROCEDURE proc3()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);

END@

CALL proc1@
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CALL proc2@

CALL proc3@

K>}zITBdv#

Z proc1 P:

SEND_MESSAGE status: 0
SEND_MESSAGE status: 0

Z proc2 P:

RECEIVE_MESSAGE status: 0
Item: Hi, Sujata

Z proc3 P:

RECEIVE_MESSAGE status: 1

RECEIVE_MESSAGE /} - S8(\@q!{"
RECEIVE_MESSAGE /}S8(\@q!{"#

o(

�� DBMS_PIPE.RECEIVE_MESSAGE ( pipename )
, timeout

��

5X5

RECEIVE_MESSAGE /}5X`M* INTEGER DBP4,k.;#

m 20. RECEIVE_MESSAGE 4,k

4,k hv

0 I&

1 ,1

/}N}

pipename

`M* VARCHAR(128) DdkN},CZ8(\@D{F#g{8(D\@;f

Z,G4a~=4(C\@#PX\@D|`E",kNDZ 2 2 0 3D

:DBMS_PIPE #i;#

timeout

`M* INTEGER DI!dkN},CZ8(H}1d(TkF)#1!5*

86400000 k(1000 l)#

Z(

T DBMS_PIPE #iD EXECUTE X(#
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>}

Z proc1 P,"M;u{"#Z proc2 P,SUC{""Tdb|#g{Z 1 kZ4

SU=C{",G4a,1#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE status INTEGER;
SET status = DBMS_PIPE.CREATE_PIPE( ’pipe1’ );
SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE( ’pipe1’ );

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe1’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);
CALL DBMS_PIPE.UNPACK_MESSAGE(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);

END@

CALL proc1@
CALL proc2@

K>}zITBdv:

RECEIVE_MESSAGE status: 0
Item: message1

REMOVE_PIPE /} - >}\@

REMOVE_PIPE /}>}T=4(D\@#9CK/}>} CREATE_PIPE /}4(

DNb+Cr(C\@#

o(

�� DBMS_PIPE.REMOVE_PIPE ( pipename ) ��

5X5

K/}5X`M* INTEGER DBP4,k.;#

m 21. REMOVE_PIPE 4,k

4,k hv

0 QI&}%\@r\@;fZ

NULL WvKl#

/}N}

pipename

`M* VARCHAR(128) DdkN},CZ8(\@D{F#
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Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,Z\@O"MTB=u{":Message #1 M Message #2#Z proc2 P,

SUZ;u{",Tdb|,;s>}\@#proc3 KP1,T RECEIVE_MESSAGE /

}DwC,1"5X4,k 1,r*C\@;YfZ#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_status INTEGER;
DECLARE status INTEGER;
SET v_status = DBMS_PIPE.CREATE_PIPE(’pipe1’);
CALL DBMS_OUTPUT.PUT_LINE(’CREATE_PIPE status : ’ || v_status);

SET status = DBMS_PIPE.PACK_MESSAGE(’Message #1’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe1’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

SET status = DBMS_PIPE.PACK_MESSAGE(’Message #2’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe1’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
DECLARE status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe1’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);
CALL DBMS_PIPE.UNPACK_MESSAGE(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);
SET status = DBMS_PIPE.REMOVE_PIPE(’pipe1’);

END@

CREATE PROCEDURE proc3()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe1’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);

END@

CALL proc1@

CALL proc2@

CALL proc3@

K>}zITBdv#

Z proc1 P:

CREATE_PIPE status : 0
SEND_MESSAGE status: 0
SEND_MESSAGE status: 0

Z proc2 P:
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RECEIVE_MESSAGE status: 0
Item: Message #1

Z proc3 P:

RECEIVE_MESSAGE status: 1

RESET_BUFFER }L - 4;>X{":ex
RESET_BUFFER }L+a0D>X{":exD8k4;XA:exD*7#4;:

exa<Bsx PACK_MESSAGE wC2G{":exP,Z RESET_BUFFER wC

.0QfZDNN}]n#

o(

�� DBMS_PIPE.RESET_BUFFER ��

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,9C PACK_MESSAGE /}+01 Sujata D{"EZ>X{":ex

P#wC RESET_BUFFER }LT+C{"f;* Bing D{",;sZ\@O"M{

"#Z proc2 P,SU Bing D{""TC{"b|#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN
DECLARE v_status INTEGER;
DECLARE status INTEGER;
SET status = DBMS_PIPE.PACK_MESSAGE(’Hi, Sujata’);
SET status = DBMS_PIPE.PACK_MESSAGE(’Can you attend a meeting at 3:00, today?’);
SET status = DBMS_PIPE.PACK_MESSAGE(’If not, is tomorrow at 8:30 ok with you?’);
CALL DBMS_PIPE.RESET_BUFFER;
SET status = DBMS_PIPE.PACK_MESSAGE(’Hi, Bing’);
SET status = DBMS_PIPE.PACK_MESSAGE(’Can you attend a meeting at 9:30, tomorrow?’);
SET v_status = DBMS_PIPE.SEND_MESSAGE(’pipe’);
CALL DBMS_OUTPUT.PUT_LINE(’SEND_MESSAGE status: ’ || v_status);

END@

CREATE PROCEDURE proc2()
BEGIN
DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);
CALL DBMS_PIPE.UNPACK_MESSAGE_CHAR(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);
CALL DBMS_PIPE.UNPACK_MESSAGE(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);

END@

CALL proc1@

CALL proc2@

K>}zITBdv:

Z proc1 P:

Z 3 B 53(eD#i 231



SEND_MESSAGE status: 0

Z proc2 P:

RECEIVE_MESSAGE status: 0
Item: Hi, Bing
Item: Can you attend a meeting at 9:30, tomorrow?

SEND_MESSAGE }L - +{""MA8(\@

SEND_MESSAGE }L+a0D>X{":exPD{""MA8(\@#

o(

�� DBMS_PIPE.SEND_MESSAGE ( pipename )
, timeout , maxpipesize

��

5X5

K}L5X`M* INTEGER DBP4,k.;#

m 22. SEND_MESSAGE 4,k

4,k hv

0 I&

1 ,1

}LN}

pipename

`M* VARCHAR(128) DdkN},CZ8(\@D{F#g{8(D\@;f

Z,G4a~=4(C\@#PX\@D|`E",kNDZ 2 2 0 3D

:DBMS_PIPE #i;#

timeout

`M* INTEGER DI!dkN},CZ8(H}1d(TkF)#1!5*

86400000 k(1000 l)#

maxpipesize

`M* INTEGER DI!dkN},CZ8(\@Dns]?(TVZF)#1!

5* 8192 VZ#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,"M;u{"#Z proc2 P,SUC{""Tdb|#g{Z 1 kZ4

SU=C{",G4a,1#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE status INTEGER;
SET status = DBMS_PIPE.CREATE_PIPE( ’pipe1’ );

232 SQL }LoT:&CLrtCM'V



SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE( ’pipe1’ );

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE v_item VARCHAR(80);
DECLARE v_status INTEGER;
SET v_status = DBMS_PIPE.RECEIVE_MESSAGE(’pipe1’,1);
CALL DBMS_OUTPUT.PUT_LINE(’RECEIVE_MESSAGE status: ’ || v_status);
CALL DBMS_PIPE.UNPACK_MESSAGE(v_item);
CALL DBMS_OUTPUT.PUT_LINE(’Item: ’ || v_item);

END@

CALL proc1@
CALL proc2@

K>}zITBdv:

RECEIVE_MESSAGE status: 0
Item: message1

UNIQUE_SESSION_NAME /} - 5X(;a0{F
UNIQUE_SESSION_NAME /}5X10a0D(;{F#

I9CK/}4(k10a0,{D\@#*4(K\@,k+

UNIQUE_SESSION_NAME /}5XD5w*\@{F+]A SEND_MESSAGE }L#

a4(k10a0,{D~=\@#

o(

�� DBMS_PIPE.UNIQUE_SESSION_NAME ��

5X5

K/}5X`M* VARCHAR(128) D5,C5m>10a0D(;{F#

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

4(k10a0,{D\@#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE status INTEGER;
DECLARE v_session VARCHAR(30);
SET v_session = DBMS_PIPE.UNIQUE_SESSION_NAME;
SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE(v_session);
CALL DBMS_OUTPUT.PUT_LINE(’Sent message on pipe ’ || v_session);

END@

CALL proc1@

K>}zITBdv:
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Sent message on pipe *LOCAL.myschema.080522010048

UNPACK_MESSAGE }L - S>X{":exq!}]n
UNPACK_MESSAGE }LS{"PlwB;v}]n"+d8(xd?#

wCdP;v UNPACK_MESSAGE }L.0,9C RECEIVE_MESSAGE }L+C

{"EZ>X{":exP#

o(

�� DBMS_PIPE.UNPACK_MESSAGE_NUMBER ( item ) ��

�� DBMS_PIPE.UNPACK_MESSAGE_CHAR ( item ) ��

�� DBMS_PIPE.UNPACK_MESSAGE_DATE ( item ) ��

�� DBMS_PIPE.UNPACK_MESSAGE_RAW ( item ) ��

}LN}

item

BPdP;V`MDdvN},CZ8(S>X{":exSU}]nDd?#

}L }]`M

UNPACK_MESSAGE_NUMBER DECFLOAT

UNPACK_MESSAGE_CHAR VARCHAR(4096)

UNPACK_MESSAGE_DATE DATE

UNPACK_MESSAGE_RAW BLOB(4096)

Z(

T DBMS_PIPE #iD EXECUTE X(#

>}

Z proc1 P,+{"r|""M#Z proc2 P,SU{",y]CnD`M9CJ1}

LTdb|,;s+C{"T>Aj<dv#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE status INT;
SET status = DBMS_PIPE.CREATE_PIPE( ’pipe1’ );
SET status = DBMS_PIPE.PACK_MESSAGE(’message1’);
SET status = DBMS_PIPE.SEND_MESSAGE( ’pipe1’ );

END@

CREATE PROCEDURE proc2()
BEGIN

DECLARE status INT;
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DECLARE num1 DECFLOAT;
DECLARE date1 DATE;
DECLARE raw1 BLOB(100);
DECLARE varchar1 VARCHAR(100);
DECLARE itemType INTEGER;

SET status = DBMS_PIPE.RECEIVE_MESSAGE( ’pipe1’ );
IF( status = 0 ) THEN

SET itemType = DBMS_PIPE.NEXT_ITEM_TYPE();
CASE itemType

WHEN 6 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_NUMBER( num1 );
CALL DBMS_OUTPUT.PUT_LINE( ’num1: ’ || num1 );

WHEN 9 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_CHAR( varchar1 );
CALL DBMS_OUTPUT.PUT_LINE( ’varchar1: ’ || varchar1 );

WHEN 12 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_DATE( date1 );
CALL DBMS_OUTPUT.PUT_LINE( ’date1:’ || date1 );

WHEN 23 THEN
CALL DBMS_PIPE.UNPACK_MESSAGE_RAW( raw1 );
CALL DBMS_OUTPUT.PUT_LINE( ’raw1: ’ || VARCHAR(raw1) );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’Unexpected value’ );

END CASE;
END IF;
SET status = DBMS_PIPE.REMOVE_PIPE( ’pipe1’ );

END@

CALL proc1@

CALL proc2@

K>}zITBdv:

varchar1: message1

DBMS_SQL #i
DBMS_SQL #ia);iCZ4P/, SQL D}L,"rK'VwV}]YwoT

(DML)r}](eoT(DDL)od#

K#iD#=* SYSIBMADM#

DBMS_SQL #i|(BP53(e}L#

m 23. DBMS_SQL #iPICD53(e}L

}L{F hv

BIND_VARIABLE_BLOB }L a) IN r INOUT N}Ddk BLOB 5,"

kT INOUT r OUT N}+dv5D}]`M

(e* BLOB#

BIND_VARIABLE_CHAR }L a) IN r INOUT N}Ddk CHAR 5,"

kT INOUT r OUT N}+dv5D}]`M

(e* CHAR#

BIND_VARIABLE_CLOB }L a) IN r INOUT N}Ddk CLOB 5,"

kT INOUT r OUT N}+dv5D}]`M

(e* CLOB#
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m 23. DBMS_SQL #iPICD53(e}L (x)

}L{F hv

BIND_VARIABLE_DATE }L a) IN r INOUT N}Ddk DATE 5,"

kT INOUT r OUT N}+dv5D}]`M

(e* DATE#

BIND_VARIABLE_DOUBLE }L a) IN r INOUT N}Ddk DOUBLE 5,

"kT INOUT r OUT N}+dv5D}]`

M(e* DOUBLE#

BIND_VARIABLE_INT }L a) IN r INOUT N}Ddk INTEGER

5,"kT INOUT r OUT N}+dv5D}

]`M(e* INTEGER#

BIND_VARIABLE_NUMBER }L a) IN r INOUT N}Ddk DECFLOAT

5,"kT INOUT r OUT N}+dv5D}

]`M(e* DECFLOAT#

BIND_VARIABLE_RAW }L a) IN r INOUT N}Ddk BLOB(32767)

5,"kT INOUT r OUT N}+dv5D}

]`M(e* BLOB(32767)#

BIND_VARIABLE_TIMESTAMP }L a) IN r INOUT N}Ddk TIMESTAMP

5,"kT INOUT r OUT N}+dv5D}

]`M(e* TIMESTAMP#

BIND_VARIABLE_VARCHAR }L a) IN r INOUT N}Ddk VARCHAR

5,"kT INOUT r OUT N}+dv5D}

]`M(e* VARCHAR#

CLOSE_CURSOR }L XUNj#

COLUMN_VALUE_BLOB }L lw`M* BLOB DPD5#

COLUMN_VALUE_CHAR }L lw`M* CHAR DPD5#

COLUMN_VALUE_CLOB }L lw`M* CLOB DPD5#

COLUMN_VALUE_DATE }L lw`M* DATE DPD5#

COLUMN_VALUE_DOUBLE }L lw`M* DOUBLE DPD5#

COLUMN_VALUE_INT }L lw`M* INTEGER DPD5#

COLUMN_VALUE_LONG }L lw`M* CLOB(32767) DPD5#

COLUMN_VALUE_NUMBER }L lw`M* DECFLOAT DPD5#

COLUMN_VALUE_RAW }L lw`M* BLOB(32767) DPD5#

COLUMN_VALUE_TIMESTAMP }L lw`M* TIMESTAMP DPD5#

COLUMN_VALUE_VARCHAR }L lw`M* VARCHAR DPD5#

DEFINE_COLUMN_BLOB }L +PD}]`M(e* BLOB#

DEFINE_COLUMN_CHAR }L +PD}]`M(e* CHAR#

DEFINE_COLUMN_CLOB }L +PD}]`M(e* CLOB#

DEFINE_COLUMN_DATE }L +PD}]`M(e* DATE#

DEFINE_COLUMN_DOUBLE }L +PD}]`M(e* DOUBLE#

DEFINE_COLUMN_INT }L +PD}]`M(e* INTEGER#

DEFINE_COLUMN_LONG }L +PD}]`M(e* CLOB(32767)#

DEFINE_COLUMN_NUMBER }L +PD}]`M(e* DECFLOAT#

DEFINE_COLUMN_RAW }L +PD}]`M(e* BLOB(32767)#
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m 23. DBMS_SQL #iPICD53(e}L (x)

}L{F hv

DEFINE_COLUMN_TIMESTAMP }L +PD}]`M(e* TIMESTAMP#

DEFINE_COLUMN_VARCHAR }L +PD}]`M(e* VARCHAR#

DESCRIBE_COLUMNS }L 5XNjlw=DPDhv#

DESCRIBE_COLUMNS2 }L k DESCRIBE_COLUMNS j+`,,+JmP

{$H,} 32 vV{#

EXECUTE }L 4PNj#

EXECUTE_AND_FETCH }L 4PNj"Cf;P#

FETCH_ROWS }L (}NjCfP#

IS_OPEN }L liNjGqQr*#

LAST_ROW_COUNT }L 5XCfD\P}#

OPEN_CURSOR }L r*Nj#

PARSE }L bv DDL od#

VARIABLE_VALUE_BLOB }L + INOUT r OUT N}D5w* BLOB xP

lw#

VARIABLE_VALUE_CHAR }L + INOUT r OUT N}D5w* CHAR xP

lw#

VARIABLE_VALUE_CLOB }L + INOUT r OUT N}D5w* CLOB xP

lw#

VARIABLE_VALUE_DATE }L + INOUT r OUT N}D5w* DATE xP

lw#

VARIABLE_VALUE_DOUBLE }L + INOUT r OUT N}D5w* DOUBLE x

Plw#

VARIABLE_VALUE_INT }L + INOUT r OUT N}D5w* INTEGER

xPlw#

VARIABLE_VALUE_NUMBER }L + INOUT r OUT N}D5w* DECFLOAT

xPlw#

VARIABLE_VALUE_RAW }L + INOUT r OUT N}D5w* BLOB

(32767) xPlw#

VARIABLE_VALUE_TIMESTAMP }L + INOUT r OUT N}D5w* TIME-

STAMP xPlw#

VARIABLE_VALUE_VARCHAR }L + INOUT r OUT N}D5w* VARCHAR

xPlw#

BmP> DBMS_SQL #iPICD53(e`MM#?#

m 24. DBMS_SQL 53(e`MM#?

{F `Mr#? hv

DESC_REC `M PE"DG<#

DESC_REC2 `M PE"DG<#

DESC_TAB `M `M* DESC_REC D;iG

<#

DESC_TAB2 `M `M* DESC_REC2 D;iG

<#
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m 24. DBMS_SQL 53(e`MM#? (x)

{F `Mr#? hv

NATIVE #? PARSE }LD language_flag

N}(;'VD5#

C(5w

1zk*9l"KP/, SQL od1,DBMS_SQL #iPD}LG#PC#}g,z

I\k*4P“ALTER TABLE”r“DROP TABLE”.`D DDL r DML od,519

l"4P SQL od,rwC9C SQL odPD/, SQL D/}#

BIND_VARIABLE_BLOB }L - + BLOB 5s(Ad?
BIND_VARIABLE_BLOB }L\;9 BLOB 5k SQL |nPD IN"INOUT r OUT

N}`X*#

o(

�� BIND_VARIABLE_BLOB ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* BLOB(2G) DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_CHAR }L - + CHAR 5s(Ad?
BIND_VARIABLE_CHAR }L\;9 CHAR 5k SQL |nPD IN"INOUT r OUT

N}`X*#

o(

�� BIND_VARIABLE_CHAR ( c , name , value
, out_value_size

) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* CHAR(254) DdkN},CZ8(*8(D5#
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out_value_size

`M* INTEGER DI!dkN},CZ8( IN r INOUT N}D$H^FT0

INOUT r OUT N}Ddv5ns$H#g{48(KN},G4IC value D

$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_CLOB }L - + CLOB 5s(Ad?
BIND_VARIABLE_CLOB }L\;9 CLOB 5k SQL |nPD IN"INOUT r OUT

N}`X*#

o(

�� BIND_VARIABLE_CLOB ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* CLOB(2G) DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_DATE }L - + DATE 5s(Ad?
BIND_VARIABLE_DATE }L\;9 DATE 5k SQL |nPD IN"INOUT r OUT

N}`X*#

o(

�� BIND_VARIABLE_DATE ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* DATE DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#
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BIND_VARIABLE_DOUBLE }L - + DOUBLE 5s(Ad?
BIND_VARIABLE_DOUBLE }L\;9 DOUBLE 5k SQL |nPD IN"INOUT

r OUT N}`X*#

o(

�� BIND_VARIABLE_DOUBLE ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* DOUBLE DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_INT }L - + INTEGER 5s(Ad?
BIND_VARIABLE_INT }L\;9 INTEGER 5k SQL |nPD IN r INOUT s

(d?`X*#

o(

�� BIND_VARIABLE_INT ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* INTEGER DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_NUMBER }L - + NUMBER 5s(Ad?
BIND_VARIABLE_NUMBER }L\;9 NUMBER 5k SQL |nPD IN"INOUT

r OUT N}`X*#

o(

�� BIND_VARIABLE_NUMBER ( c , name , value ) ��
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N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* DECFLOAT DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_RAW }L - + RAW 5s(Ad?

BIND_VARIABLE_RAW }L\;9 RAW 5k SQL |nPD IN"INOUT r OUT

N}`X*#

o(

�� BIND_VARIABLE_RAW ( c , name , value
, out_value_size

) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* BLOB(32767) DdkN},CZ8(*8(D5#

out_value_size

`M* INTEGER DI!dkN},CZ8( IN r INOUT N}D$H^FT0

INOUT r OUT N}Ddv5ns$H#g{48(KN},G4IC value D

$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_TIMESTAMP }L - + TIMESTAMP 5s(
Ad?

BIND_VARIABLE_TIMESTAMP }L\;9 TIMESTAMP 5k SQL |nPD

IN"INOUT r OUT N}`X*#

o(

�� BIND_VARIABLE_TIMESTAMP ( c , name , value ) ��
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N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* TIMESTAMP DdkN},CZ8(*8(D5#

Z(

T DBMS_SQL #iD EXECUTE X(#

BIND_VARIABLE_VARCHAR }L - + VARCHAR 5s(Ad
?

BIND_VARIABLE_VARCHAR }L\;9 VARCHAR 5k SQL |nPD IN"INOUT

r OUT N}`X*#

o(

�� BIND_VARIABLE_VARCHAR ( c , name , value
, out_value_size

) ��

N}

c `M* INTEGER DdkN},CZ8(xPs(d?D SQL |nDNjj6#

name

`M* VARCHAR(128) DdkN},CZ8( SQL |nPDs(d?D{F#

value

`M* VARCHAR(32672) DdkN},CZ8(*8(D5#

out_value_size

`M* INTEGER DdkN},CZ8( IN r INOUT N}D$H^FT0

INOUT r OUT N}Ddv5ns$H#g{48(KN},G4IC value D

$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

CLOSE_CURSOR }L - XUNj

CLOSE_CURSOR }LXUQr*Nj#VdxNjDJ4+;ME,"R;\Y9

C#

o(

�� CLOSE_CURSOR ( c ) ��
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N}

c `M* INTEGER DdkN},CZ8(*XUDNjDj6#

Z(

T DBMS_SQL #iD EXECUTE X(#

>}

>} 1:K>}]>}ZXUH0r*DNj#

DECLARE
curid INTEGER;

BEGIN
curid := DBMS_SQL.OPEN_CURSOR;

.

.

.
DBMS_SQL.CLOSE_CURSOR(curid);

END;

COLUMN_VALUE_BLOB }L - + BLOB P55X=d?P
COLUMN_VALUE_BLOB }L(e+SNjSU BLOB 5Dd?#

o(

�� COLUMN_VALUE_BLOB ( c , position , value ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* BLOB(2G) DdvN},CZ8(SUH0CfwCPDNjy5X}]D

d?#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_CHAR }L - + CHAR P55X=d?P
COLUMN_VALUE_CHAR }L(e+SNjSU CHAR 5Dd?#

o(

�� COLUMN_VALUE_CHAR ( c , position , value �
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�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* CHAR DdvN},CZ8(SUH0CfwCPDNjy5X}]Dd

?#

column_error

`M* INTEGER DI!dvN},CZ5XkP`X*D SQLCODE(g{f

Z)#

actual_length

`M* INTEGER DI!dvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_CLOB }L - + CLOB P55X=d?P
COLUMN_VALUE_CLOB }L(e+SNjSU CLOB 5Dd?#

o(

�� COLUMN_VALUE_CLOB ( c , position , value ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* CLOB(2G) DdvN},CZ8(SUH0CfwCPDNjy5X}]D

d?#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_DATE }L - + DATE P55X=d?P
COLUMN_VALUE_DATE }L(e+SNjSU DATE 5Dd?#

244 SQL }LoT:&CLrtCM'V



o(

�� COLUMN_VALUE_DATE ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* DATE DdvN},CZ8(SUH0CfwCPDNjy5X}]Dd

?#

column_error

`M* INTEGER DdvN},CZ5XkP`X*D SQLCODE(g{fZ)#

actual_length

`M* INTEGER DdvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_DOUBLE }L - + DOUBLE P55X=d
?P

COLUMN_VALUE_DOUBLE }L(e+SNjSU DOUBLE 5Dd?#

o(

�� COLUMN_VALUE_DOUBLE ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* DOUBLE DdvN},CZ8(SUH0CfwCPDNjy5X}]D

d?#
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column_error

`M* INTEGER DdvN},CZ5XkP`X*D SQLCODE(g{fZ)#

actual_length

`M* INTEGER DdvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_INT }L - + INTEGER P55X=d?P
COLUMN_VALUE_INT }L(e+SNjSU INTEGER 5Dd?#

o(

�� COLUMN_VALUE_INT ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* INTEGER DdvN},CZ8(SUH0CfwCPDNjy5X}]D

d?#

column_error

`M* INTEGER DdvN},CZ5XkP`X*D SQLCODE(g{fZ)#

actual_length

`M* INTEGER DdvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_LONG }L - + LONG P55X=d?P
COLUMN_VALUE_LONG }L(e+SNjSU LONG 5D?VDd?#

o(

�� COLUMN_VALUE_LONG ( c , position , length , �

� offset , value , value_length ) ��
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N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

length

`M* INTEGER DdkN},CZ8(*S offset *<lwD LONG }]DZ

{VZ}#

offset

`M* INTEGER DdkN},CZ8( LONG 5P*<lw}]D;C#

value

`M* CLOB(32760) DdvN},CZ8(SUH0CfwCPDNjy5X}]

Dd?#

value_length

`M* INTEGER DdvN},CZ5Xy5X}]D5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_NUMBER }L - + DECFLOAT P55X
=d?P

COLUMN_VALUE_NUMBER }L(e+SNjSU DECFLOAT 5Dd?#

o(

�� COLUMN_VALUE_NUMBER ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* DECFLOAT DdvN},CZ8(SUH0CfwCPDNjy5X}]

Dd?#

column_error

`M* INTEGER DI!dvN},CZ5XkP`X*D SQLCODE(g{f

Z)#

actual_length

`M* INTEGER DI!dvN},CZ5XNNXO.0D}]5J$H#
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Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_RAW }L - + RAW P55X=d?P

COLUMN_VALUE_RAW }L(e+SNjSU RAW 5Dd?#

o(

�� COLUMN_VALUE_RAW ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* BLOB(32767) DdvN},CZ8(SUH0CfwCPDNjy5X}]

Dd?#

column_error

`M* INTEGER DI!dvN},CZ5XkP`X*D SQLCODE(g{f

Z)#

actual_length

`M* INTEGER DI!dvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_TIMESTAMP }L - + TIMESTAMP P55
X=d?P

COLUMN_VALUE_TIMESTAMP }L(e+SNjSU TIMESTAMP 5Dd?#

o(

�� COLUMN_VALUE_TIMESTAMP ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#
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position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* TIMESTAMP DdvN},CZ8(SUH0CfwCPDNjy5X}]

Dd?#

column_error

`M* INTEGER DdvN},CZ5XkP`X*D SQLCODE(g{fZ)#

actual_length

`M* INTEGER DdvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#

COLUMN_VALUE_VARCHAR }L - + VARCHAR P55X
=d?P

COLUMN_VALUE_VARCHAR }L(e+SNjSU VARCHAR 5Dd?#

o(

�� COLUMN_VALUE_VARCHAR ( c , position , value �

�
, column_error

, actual_length

) ��

N}

c `M* INTEGER DdkN},CZ8(+}]5X=y(ed?DNjDj6#

position

`M* INTEGER DdkN},CZ8(y5X}]ZNjPD;C#NjPDZ

;v5*;C 1#

value

`M* VARCHAR(32672) DdvN},CZ8(SUH0CfwCPDNjy5

X}]Dd?#

column_error

`M* INTEGER DdvN},CZ5XkP`X*D SQLCODE(g{fZ)#

actual_length

`M* INTEGER DdvN},CZ5XNNXO.0D}]5J$H#

Z(

T DBMS_SQL #iD EXECUTE X(#
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DEFINE_COLUMN_BLOB - (e SELECT PmPD BLOB P
DEFINE_COLUMN_BLOB }L(e SELECT PmP*ZNjP5XMlwD BLOB

Prmo=#

o(

�� DEFINE_COLUMN_BLOB ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* BLOB(2G) DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_CHAR }L - (e SELECT PmPD
CHAR P

DEFINE_COLUMN_CHAR }L(e SELECT PmP*ZNjP5XMlwD CHAR

Prmo=#

o(

�� DEFINE_COLUMN_CHAR ( c , position , column , column_size ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* CHAR(254) DdkN}#

column_size

`M* INTEGER DdkN},CZ8(5X}]Dns$H#s!,}

column_size D5X}]+XO* column_size vV{#

Z(

T DBMS_SQL #iD EXECUTE X(#
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DEFINE_COLUMN_CLOB - (e SELECT PmPD CLOB P
DEFINE_COLUMN_CLOB }L(e SELECT PmP*ZNjP5XMlwD CLOB

Prmo=#

o(

�� DEFINE_COLUMN_CLOB ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* CLOB(2G) DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_DATE - (e SELECT PmPD DATE P
DEFINE_COLUMN_DATE }L(e SELECT PmP*ZNjP5XMlwD DATE

Prmo=#

o(

�� DEFINE_COLUMN_DATE ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* DATE DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_DOUBLE - (e SELECT PmPD
DOUBLE P

DEFINE_COLUMN_DOUBLE }L(e SELECT PmP*ZNjP5XMlwD

DOUBLE Prmo=#
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o(

�� DEFINE_COLUMN_DOUBLE ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* DOUBLE DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_INT - (e SELECT PmPD INTEGER P
DEFINE_COLUMN_INT }L(e SELECT PmP*ZNjP5XMlwD INTE-

GER Prmo=#

o(

�� DEFINE_COLUMN_INT ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* INTEGER DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_LONG }L - (e SELECT PmPD
LONG P

DEFINE_COLUMN_LONG }L(e SELECT PmP*ZNjP5XMlwD LONG

Prmo=#

o(

�� DEFINE_COLUMN_LONG ( c , position ��
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N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_NUMBER }L - (e SELECT PmPD
DECFLOAT P

DEFINE_COLUMN_NUMBER }L(e SELECT PmP*ZNjP5XMlwD

DECFLOAT Prmo=#

o(

�� DEFINE_COLUMN_NUMBER ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* DECFLOAT DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_RAW }L - (e SELECT PmPD RAW
Prmo=

DEFINE_COLUMN_RAW }L(e SELECT PmP*ZNjP5XMlwD RAW P

rmo=#

o(

�� DEFINE_COLUMN_RAW ( c , position , column , column_size ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#
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column

`M* BLOB(32767) DdkN}#

column_size

`M* INTEGER DdkN},CZ8(5X}]Dns$H#s!,}

column_size D5X}]+XO* column_size vV{#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_TIMESTAMP - (e SELECT PmPD
TIMESTAMP P

DEFINE_COLUMN_TIMESTAMP }L(e SELECT PmP*ZNjP5XMlwD

TIMESTAMP Prmo=#

o(

�� DEFINE_COLUMN_TIMESTAMP ( c , position , column ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#

column

`M* TIMESTAMP DdkN}#

Z(

T DBMS_SQL #iD EXECUTE X(#

DEFINE_COLUMN_VARCHAR }L - (e SELECT PmPD
VARCHAR P

DEFINE_COLUMN_VARCHAR }L(e SELECT PmP*ZNjP5XMlwD

VARCHAR Prmo=#

o(

�� DEFINE_COLUMN_VARCHAR ( c , position , column , column_size ) ��

N}

c `M* INTEGER DdkN},CZ8(k SELECT |n`X*DNjdz#

position

`M* INTEGER DdkN},CZ8(*(eDPrmo=Z SELECT PmP

D;C#
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column

`M* VARCHAR(32672) DdkN}#

column_size

`M* INTEGER DdkN},CZ8(5X}]Dns$H#s!,}

column_size D5X}]+XO* column_size vV{#

Z(

T DBMS_SQL #iD EXECUTE X(#

DESCRIBE_COLUMNS }L - lw SELECT PmPDPDh
v

DESCRIBE_COLUMNS }L\;(}Njlw SELECT PmPDPDhv#

o(

�� DESCRIBE_COLUMNS ( c , col_cnt , desc_tab ) ��

N}

c `M* INTEGER DdkN},CZ8(*hvdPDNjDj6#

col_cnt

`M* INTEGER DdvN},CZ5XNjD SELECT PmPDP}#

desc_tab

`M* DESC_TAB DdvN},CZhvP*}]#DESC_TAB }ia)8(N

jPD?PDE"#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

K}Lh*3s!* 4K DC'Y1mUd;qr|a5X SQL0286N ms#I9C

K|n4(C'Y1mUd:

CREATE USER TEMPORARY TABLESPACE DBMS_SQL_TEMP_TBS

DESC_TAB G;iPXPE"D DESC_REC G<:

m 25. DESC_REC G<PD DESC_TAB (e

G<{ hv

col_type 4 C M C++ 6k= SQL &CLrPD\'

V SQL }]`MP(eD SQL }]`M#

col_max_len CPDns$H#

col_name P{#

col_name_len P{D$H#

col_schema <U* NULL#

col_schema_name_len <U* NULL#
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m 25. DESC_REC G<PD DESC_TAB (e (x)

G<{ hv

col_precision 4}]bP(eDPD+H#g{ col_type m

><Nr DBCLOB SQL }]`M,G4Kd

?8>PI#fDns+VZV{}#

col_scale 4}]bP(eDPD!};(vJCZ

DECIMAL"NUMERIC M TIMESTAMP)#

col_charsetid <U* NULL#

col_charsetform <U* NULL#

col_null_ok IU8>{#g{CPIU,G4d5* 1,q

r* 0#

ALTER MODULE SYSIBMADM.DBMS_SQL PUBLISH TYPE DESC_REC AS ROW
(

col_type INTEGER,
col_max_len INTEGER,
col_name VARCHAR(128),
col_name_len INTEGER,
col_schema_name VARCHAR(128),
col_schema_name_len INTEGER,
col_precision INTEGER,
col_scale INTEGER,
col_charsetid INTEGER,
col_charsetform INTEGER,
col_null_ok INTEGER

);

ALTER MODULE SYSIBMADM.DBMS_SQL PUBLISH TYPE DESC_TAB AS DESC_REC ARRAY[INTEGER];

>}

>} 1:TB>}hv“EMP”mPD empno"ename"hiredate M sal P#

SET SERVEROUTPUT ON@

BEGIN
DECLARE handle INTEGER;
DECLARE col_cnt INTEGER;
DECLARE col DBMS_SQL.DESC_TAB;
DECLARE i INTEGER DEFAULT 1;
DECLARE CUR1 CURSOR FOR S1;

CALL DBMS_SQL.OPEN_CURSOR( handle );
CALL DBMS_SQL.PARSE( handle,

’SELECT empno, firstnme, lastname, salary
FROM employee’, DBMS_SQL.NATIVE );

CALL DBMS_SQL.DESCRIBE_COLUMNS( handle, col_cnt, col );

IF col_cnt > 0 THEN
CALL DBMS_OUTPUT.PUT_LINE( ’col_cnt = ’ || col_cnt );
CALL DBMS_OUTPUT.NEW_LINE();
fetchLoop: LOOP

IF i > col_cnt THEN
LEAVE fetchLoop;

END IF;

CALL DBMS_OUTPUT.PUT_LINE( ’i = ’ || i );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_name = ’ || col[i].col_name );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_name_len = ’ ||

NVL(col[i].col_name_len, ’NULL’) );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_schema_name = ’ ||
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NVL( col[i].col_schema_name, ’NULL’ ) );

IF col[i].col_schema_name_len IS NULL THEN
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_schema_name_len = NULL’ );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_schema_name_len = ’ ||

col[i].col_schema_name_len);
END IF;

CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_type = ’ || col[i].col_type );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_max_len = ’ || col[i].col_max_len );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_precision = ’ || col[i].col_precision );
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_scale = ’ || col[i].col_scale );

IF col[i].col_charsetid IS NULL THEN
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_charsetid = NULL’ );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_charsetid = ’ || col[i].col_charsetid );

END IF;

IF col[i].col_charsetform IS NULL THEN
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_charsetform = NULL’ );

ELSE
CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_charsetform = ’ || col[i].col_charsetform );

END IF;

CALL DBMS_OUTPUT.PUT_LINE( ’col[i].col_null_ok = ’ || col[i].col_null_ok );
CALL DBMS_OUTPUT.NEW_LINE();
SET i = i + 1;

END LOOP;
END IF;

END@

dv:
col_cnt = 4

i = 1
col[i].col_name = EMPNO
col[i].col_name_len = 5
col[i].col_schema_name = NULL
col[i].col_schema_name_len = NULL
col[i].col_type = 452
col[i].col_max_len = 6
col[i].col_precision = 6
col[i].col_scale = 0
col[i].col_charsetid = NULL
col[i].col_charsetform = NULL
col[i].col_null_ok = 0

i = 2
col[i].col_name = FIRSTNME
col[i].col_name_len = 8
col[i].col_schema_name = NULL
col[i].col_schema_name_len = NULL
col[i].col_type = 448
col[i].col_max_len = 12
col[i].col_precision = 12
col[i].col_scale = 0
col[i].col_charsetid = NULL
col[i].col_charsetform = NULL
col[i].col_null_ok = 0

i = 3
col[i].col_name = LASTNAME
col[i].col_name_len = 8
col[i].col_schema_name = NULL
col[i].col_schema_name_len = NULL
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col[i].col_type = 448
col[i].col_max_len = 15
col[i].col_precision = 15
col[i].col_scale = 0
col[i].col_charsetid = NULL
col[i].col_charsetform = NULL
col[i].col_null_ok = 0

i = 4
col[i].col_name = SALARY
col[i].col_name_len = 6
col[i].col_schema_name = NULL
col[i].col_schema_name_len = NULL
col[i].col_type = 484
col[i].col_max_len = 5
col[i].col_precision = 9
col[i].col_scale = 2
col[i].col_charsetid = NULL
col[i].col_charsetform = NULL
col[i].col_null_ok = 1

DESCRIBE_COLUMNS2 }L - lw SELECT PmPDP{D
hv

DESCRIBE_COLUMNS2 }L\;(}Njlw SELECT PmPDPDhv#

o(

�� DESCRIBE_COLUMNS ( c , col_cnt , desc_tab2 ) ��

N}

c `M* INTEGER DdkN},CZ8(*hvdPDNjDj6#

col_cnt

`M* INTEGER DdvN},CZ5XNjD SELECT PmPDP}#

desc_tab

`M* DESC_TAB2 DdvN},CZhvP*}]#DESC_TAB2 }ia)8(

NjPD?PDE"

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

K}Lh*3s!* 4K DC'Y1mUd;qr|a5X SQL0286N ms#I9C

K|n4(C'Y1mUd:

CREATE USER TEMPORARY TABLESPACE DBMS_SQL_TEMP_TBS

DESC_TAB2 G;iPXPE"D DESC_REC2 G<:

m 26. DESC_REC2 G<PD DESC_TAB2 (e

G<{ hv

col_type 4 C M C++ 6k= SQL &CLrPD\'

V SQL }]`MP(eD SQL }]`M#
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m 26. DESC_REC2 G<PD DESC_TAB2 (e (x)

G<{ hv

col_max_len CPDns$H#

col_name P{#

col_name_len P{D$H#

col_schema <U* NULL#

col_schema_name_len <U* NULL#

col_precision 4}]bP(eDPD+H#g{ col_type m

><Nr DBCLOB SQL }]`M,G4Kd

?8>PI#fDns+VZV{}#

col_scale 4}]bP(eDPD!};(vJCZ

DECIMAL"NUMERIC M TIMESTAMP)#

col_charsetid <U* NULL#

col_charsetform <U* NULL#

col_null_ok IU8>{#g{CPIU,G4d5* 1,q

r* 0#

ALTER MODULE SYSIBMADM.DBMS_SQL PUBLISH TYPE DESC_REC2 AS ROW
(
col_type INTEGER,
col_max_len INTEGER,
col_name VARCHAR(128),
col_name_len INTEGER,
col_schema_name VARCHAR(128),
col_schema_name_len INTEGER,
col_precision INTEGER,
col_scale INTEGER,
col_charsetid INTEGER,
col_charsetform INTEGER,
col_null_ok INTEGER
);

ALTER MODULE SYSIBMADM.DBMS_SQL PUBLISH TYPE DESC_TAB2 AS DESC_REC2 ARRAY[INTEGER];

EXECUTE }L - KPQbv SQL od
EXECUTE /}4PQbv SQL od#

o(

�� EXECUTE ( c , ret ) ��

N}

c `M* INTEGER DdkN},CZ8(*4PDQbv SQL odDNjj6#

ret `M* INTEGER DdvN},g{ SQL |n* DELETE"INSERT r

UPDATE,G4KN}5X&mDP};qr5X 0#

Z(

T DBMS_SQL #iD EXECUTE X(#
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C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TBd{iZ“DEPT”mPek;P#

SET SERVEROUTPUT ON@

CREATE TABLE dept (
deptno DECIMAL(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR(14) NOT NULL,
loc VARCHAR(13),
CONSTRAINT dept_dname_uq UNIQUE( deptno, dname )

)@

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’INSERT INTO dept VALUES (50, ’’HR’’, ’’LOS ANGELES’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE TABLE dept
( deptno DECIMAL(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,

dname VARCHAR(14) NOT NULL,
loc VARCHAR(13),
CONSTRAINT dept_dname_uq UNIQUE( deptno, dname ) )

DB20000I The SQL command completed successfully.

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’INSERT INTO dept VALUES (50, ’’HR’’, ’’LOS ANGELES’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.

Number of rows processed: 1

EXECUTE_AND_FETCH }L - KPQbv SELECT |n"C
f;P

EXECUTE_AND_FETCH }L4PQbvD SELECT |n"Cf;P#
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o(

�� EXECUTE_AND_FETCH ( c
, exact

, ret ) ��

N}

c `M* INTEGER DdkN},CZ8(*4PD SELECT |nDNjj6#

exact

`M* INTEGER DI!N}#g{hC* 1,"Ra{/PDP}4}CHZ 1,

G4aWvl##g{hC* 0,G4;aWvl##1!5* 0#g{ exact h

C* 1 "Ra{/P;PNNP,G4aWv NO_DATA_FOUND(SQL0100W)

l##g{ e x a c t hC* 1 "Ra{/PP`P,G4aWv

TOO_MANY_ROWS(SQL0811N)l##

ret `M* INTEGER DdvN},g{I&CfP,G45X 1,g{4CfNNP,

G45X 0#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TBf"}L9C01U{4(} EXECUTE_AND_FETCH /}lw;v0

1#g{R;=C01,r_P`v,{01,G4aWvl##

SET SERVEROUTPUT ON@

CREATE TABLE emp (
empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10),
job VARCHAR(9),
mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )@

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)@
INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)@
INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)@
INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)@
INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)@

CREATE OR REPLACE PROCEDURE select_by_name(
IN p_ename ANCHOR TO emp.ename)
BEGIN

DECLARE curid INTEGER;
DECLARE v_empno ANCHOR TO emp.empno;
DECLARE v_hiredate ANCHOR TO emp.hiredate;
DECLARE v_sal ANCHOR TO emp.sal;
DECLARE v_comm ANCHOR TO emp.comm;
DECLARE v_disp_date VARCHAR(10);
DECLARE v_sql VARCHAR(120);
DECLARE v_status INTEGER;
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SET v_sql = ’SELECT empno, hiredate, sal, NVL(comm, 0)
FROM emp e WHERE ename = :p_ename ’;

CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.BIND_VARIABLE_VARCHAR(curid, ’:p_ename’, UPPER(p_ename));
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 2, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 3, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_comm);
CALL DBMS_SQL.EXECUTE_AND_FETCH(curid, 1 /*True*/, v_status);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 2, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 3, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_comm);
SET v_disp_date = TO_CHAR(v_hiredate, ’MM/DD/YYYY’);
CALL DBMS_OUTPUT.PUT_LINE(’Number : ’ || v_empno);
CALL DBMS_OUTPUT.PUT_LINE(’Name : ’ || UPPER(p_ename));
CALL DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_disp_date);
CALL DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);
CALL DBMS_OUTPUT.PUT_LINE(’Commission: ’ || v_comm);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

CALL select_by_name( ’MARTIN’ )@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE TABLE emp
( empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,

ename VARCHAR(10),
job VARCHAR(9),
mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )

DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)
DB20000I The SQL command completed successfully.

CREATE OR REPLACE PROCEDURE select_by_name(
IN p_ename ANCHOR TO emp.ename)
BEGIN

DECLARE curid INTEGER;
DECLARE v_empno ANCHOR TO emp.empno;
DECLARE v_hiredate ANCHOR TO emp.hiredate;
DECLARE v_sal ANCHOR TO emp.sal;
DECLARE v_comm ANCHOR TO emp.comm;
DECLARE v_disp_date VARCHAR(10);
DECLARE v_sql VARCHAR(120);
DECLARE v_status INTEGER;
SET v_sql = ’SELECT empno, hiredate, sal, NVL(comm, 0)
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FROM emp e WHERE ename = :p_ename ’;
CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.BIND_VARIABLE_VARCHAR(curid, ’:p_ename’, UPPER(p_ename));
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 2, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 3, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_comm);
CALL DBMS_SQL.EXECUTE_AND_FETCH(curid, 1 /*True*/, v_status);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 2, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 3, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_comm);
SET v_disp_date = TO_CHAR(v_hiredate, ’MM/DD/YYYY’);
CALL DBMS_OUTPUT.PUT_LINE(’Number : ’ || v_empno);
CALL DBMS_OUTPUT.PUT_LINE(’Name : ’ || UPPER(p_ename));
CALL DBMS_OUTPUT.PUT_LINE(’Hire Date : ’ || v_disp_date);
CALL DBMS_OUTPUT.PUT_LINE(’Salary : ’ || v_sal);
CALL DBMS_OUTPUT.PUT_LINE(’Commission: ’ || v_comm);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.

CALL select_by_name( ’MARTIN’ )

Return Status = 0

Number : 7654
Name : MARTIN
Hire Date : 09/28/1981
Salary : 1250.00
Commission: 1400.00

FETCH_ROWS }L - SNjlwP

FETCH_ROWS /}SNjlwP

o(

�� FETCH_ROWS ( c , ret ) ��

N}

c `M* INTEGER DdkN},CZ8(*SPCfPDNjDj6#

ret `M* INTEGER DdvN},g{I&CfP,G45X 1,g{4CfNNP,

G45X 0#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TB>}S“EMP”mCfP"T>a{#
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SET SERVEROUTPUT ON@

CREATE TABLE emp (
empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10),
job VARCHAR(9),
mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )@

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)@
INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)@
INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)@
INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)@
INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)@

BEGIN
DECLARE curid INTEGER;
DECLARE v_empno DECIMAL(4);
DECLARE v_ename VARCHAR(10);
DECLARE v_hiredate DATE;
DECLARE v_sal DECIMAL(7, 2);
DECLARE v_comm DECIMAL(7, 2);
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;
DECLARE v_rowcount INTEGER;

SET v_sql = ’SELECT empno, ename, hiredate, sal, ’ || ’comm FROM emp’;

CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_VARCHAR(curid, 2, v_ename, 10);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 5, v_comm);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME HIREDATE SAL

COMM’);
CALL DBMS_OUTPUT.PUT_LINE(’----- ---------- ---------- --------

’ || ’--------’);

FETCH_LOOP: LOOP
CALL DBMS_SQL.FETCH_ROWS(curid, v_status);

IF v_status = 0 THEN
LEAVE FETCH_LOOP;

END IF;

CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_VARCHAR(curid, 2, v_ename);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 5, v_comm);
CALL DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ ||

RPAD(v_ename, 10) || ’ ’ || TO_CHAR(v_hiredate,
’yyyy-mm-dd’) || ’ ’ || TO_CHAR(v_sal,
’9,999.99’) || ’ ’ || TO_CHAR(NVL(v_comm, 0),
’9,999.99’));

END LOOP FETCH_LOOP;

CALL DBMS_SQL.CLOSE_CURSOR(curid);
END@

K>}zITBdv:
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SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE TABLE emp (empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10), job VARCHAR(9), mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )

DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)
DB20000I The SQL command completed successfully.

BEGIN
DECLARE curid INTEGER;
DECLARE v_empno DECIMAL(4);
DECLARE v_ename VARCHAR(10);
DECLARE v_hiredate DATE;
DECLARE v_sal DECIMAL(7, 2);
DECLARE v_comm DECIMAL(7, 2);
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;
DECLARE v_rowcount INTEGER;

SET v_sql = ’SELECT empno, ename, hiredate, sal, ’ || ’comm FROM emp’;

CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_VARCHAR(curid, 2, v_ename, 10);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 5, v_comm);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME HIREDATE SAL

COMM’);
CALL DBMS_OUTPUT.PUT_LINE(’----- ---------- ---------- --------

’ || ’--------’);

FETCH_LOOP: LOOP
CALL DBMS_SQL.FETCH_ROWS(curid, v_status);

IF v_status = 0 THEN
LEAVE FETCH_LOOP;

END IF;

CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_VARCHAR(curid, 2, v_ename);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 5, v_comm);
CALL DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || RPAD(v_ename,

10) || ’ ’ || TO_CHAR(v_hiredate,
’yyyy-mm-dd’) || ’ ’ || TO_CHAR(v_sal,
’9,999.99’) || ’ ’ || TO_CHAR(NVL(v_comm,
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0), ’9,999.99’));
END LOOP FETCH_LOOP;

CALL DBMS_SQL.CLOSE_CURSOR(curid);
END
DB20000I The SQL command completed successfully.

EMPNO ENAME HIREDATE SAL COMM
----- ---------- ---------- -------- --------
7369 SMITH 1980-12-17 800.00 0.00
7499 ALLEN 1981-02-20 1,600.00 300.00
7521 WARD 1981-02-22 1,250.00 500.00
7566 JONES 1981-04-02 2,975.00 0.00
7654 MARTIN 1981-09-28 1,250.00 1,400.00

IS_OPEN }L - liNjGqQr*
IS_OPEN /}\;bTx(NjGqQr*#

o(

�� IS_OPEN ( c , ret ) ��

N}

c `M* INTEGER DdkN},CZ8(*bTDNjDj6#

ret `M* BOOLEAN DdvTd?,CZ8>8(DD~Qr* (TRUE) 9GQX

U (FALSE)#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

LAST_ROW_COUNT }L - 5XCfD[}P}
LAST_ROW_COUNT }L5XQCfDP}#

o(

�� LAST_ROW_COUNT ( ret ) ��

N}

ret `M* INTEGER DdvN},CZ5X10a0PAqCfDP}#T

DBMS_SQL.PARSE DwCa9F}w4;#

Z(

T DBMS_SQL #iD EXECUTE X(#
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C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TB>}9C LAST_ROW_COUNT }L4T>i/PCfD\P}#

SET SERVEROUTPUT ON@

CREATE TABLE emp (
empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10),
job VARCHAR(9),
mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )@

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)@
INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)@
INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)@
INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)@
INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)@

BEGIN
DECLARE curid INTEGER;
DECLARE v_empno DECIMAL(4);
DECLARE v_ename VARCHAR(10);
DECLARE v_hiredate DATE;
DECLARE v_sal DECIMAL(7, 2);
DECLARE v_comm DECIMAL(7, 2);
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;
DECLARE v_rowcount INTEGER;

SET v_sql = ’SELECT empno, ename, hiredate, sal, ’ || ’comm FROM emp’;

CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_VARCHAR(curid, 2, v_ename, 10);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 5, v_comm);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME HIREDATE SAL

COMM’);
CALL DBMS_OUTPUT.PUT_LINE(’----- ---------- ---------- --------

’ || ’--------’);

FETCH_LOOP: LOOP
CALL DBMS_SQL.FETCH_ROWS(curid, v_status);

IF v_status = 0 THEN
LEAVE FETCH_LOOP;

END IF;

CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_VARCHAR(curid, 2, v_ename);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 5, v_comm);
CALL DBMS_OUTPUT.PUT_LINE(v_empno || ’ ’ || RPAD(v_ename,

10) || ’ ’ || TO_CHAR(v_hiredate,
’yyyy-mm-dd’) || ’ ’ || TO_CHAR(v_sal,
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’9,999.99’) || ’ ’ || TO_CHAR(NVL(v_comm,
0), ’9,999.99’));

END LOOP FETCH_LOOP;

CALL DBMS_SQL.LAST_ROW_COUNT( v_rowcount );
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows: ’ || v_rowcount);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE TABLE emp ( empno DECIMAL(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10), job VARCHAR(9),
mgr DECIMAL(4),
hiredate TIMESTAMP(0),
sal DECIMAL(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm DECIMAL(7,2) )

DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7369,’SMITH’,’CLERK’,7902,’1980-12-17’,800,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7499,’ALLEN’,’SALESMAN’,7698,’1981-02-20’,1600,300)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7521,’WARD’,’SALESMAN’,7698,’1981-02-22’,1250,500)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7566,’JONES’,’MANAGER’,7839,’1981-04-02’,2975,NULL)
DB20000I The SQL command completed successfully.

INSERT INTO emp VALUES (7654,’MARTIN’,’SALESMAN’,7698,’1981-09-28’,1250,1400)
DB20000I The SQL command completed successfully.

BEGIN
DECLARE curid INTEGER;
DECLARE v_empno DECIMAL(4);
DECLARE v_ename VARCHAR(10);
DECLARE v_hiredate DATE;
DECLARE v_sal DECIMAL(7, 2);
DECLARE v_comm DECIMAL(7, 2);
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;
DECLARE v_rowcount INTEGER;

SET v_sql = ’SELECT empno, ename, hiredate, sal, ’ || ’comm FROM emp’;

CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.DEFINE_COLUMN_VARCHAR(curid, 2, v_ename, 10);
CALL DBMS_SQL.DEFINE_COLUMN_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.DEFINE_COLUMN_NUMBER(curid, 5, v_comm);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’EMPNO ENAME HIREDATE SAL

COMM’);
CALL DBMS_OUTPUT.PUT_LINE(’----- ---------- ---------- --------

’ || ’--------’);

FETCH_LOOP: LOOP
CALL DBMS_SQL.FETCH_ROWS(curid, v_status);

IF v_status = 0 THEN
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LEAVE FETCH_LOOP;
END IF;

CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 1, v_empno);
CALL DBMS_SQL.COLUMN_VALUE_VARCHAR(curid, 2, v_ename);
CALL DBMS_SQL.COLUMN_VALUE_DATE(curid, 3, v_hiredate);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 4, v_sal);
CALL DBMS_SQL.COLUMN_VALUE_NUMBER(curid, 5, v_comm);
CALL DBMS_OUTPUT.PUT_LINE(

v_empno || ’ ’ || RPAD(v_ename, 10) || ’ ’ || TO_CHAR(v_hiredate,
’yyyy-mm-dd’) || ’ ’ || TO_CHAR(v_sal,
’9,999.99’) || ’ ’ || TO_CHAR(NVL(v_comm,
0), ’9,999.99’));

END LOOP FETCH_LOOP;

CALL DBMS_SQL.LAST_ROW_COUNT( v_rowcount );
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows: ’ || v_rowcount);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.

EMPNO ENAME HIREDATE SAL COMM
----- ---------- ---------- -------- --------
7369 SMITH 1980-12-17 800.00 0.00
7499 ALLEN 1981-02-20 1,600.00 300.00
7521 WARD 1981-02-22 1,250.00 500.00
7566 JONES 1981-04-02 2,975.00 0.00
7654 MARTIN 1981-09-28 1,250.00 1,400.00
Number of rows: 5

OPEN_CURSOR }L - r*Nj
OPEN_CURSOR }L4(BNj#

Xk9CNj4bvM4PyP/, SQL od#;)r*KNj,MIY+CNjk

`,r;, SQL oddO9C#Nj;XXU;sXBr*MIYN9C#

o(

�� OPEN_CURSOR ( c ) ��

N}

c `M* INTEGER DdkN},CZ8(B4(NjDj6#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TB>}4(BNj:

DECLARE
curid INTEGER;

BEGIN
curid := DBMS_SQL.OPEN_CURSOR;
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.

.

.
END;

PARSE }L - bv SQL od
PARSE }Lbv SQL od#

g{ SQL |nG DDL |n,G4a1S4PC|nx;h*KP EXECUTE }L#

o(

�� PARSE ( c , statement , language_flag ) ��

N}

c `M* INTEGER DdkN},CZ8(Qr*NjDj6#

od

*bvD SQL od#

language_flag

a)KN}G*Kk Oracle o(f]#9C5 1 r DBMS_SQL.native#

Z(

T DBMS_SQL #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

>}

>} 1:TBd{i4(m job#k"b,PARSE }La1S4P DDL odx;h

*4P%@D EXECUTE =h#

SET SERVEROUTPUT ON@

BEGIN
DECLARE curid INTEGER;
CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, ’CREATE TABLE job (jobno DECIMAL(3),

’ || ’jname VARCHAR(9))’, DBMS_SQL.native);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

BEGIN
DECLARE curid INTEGER;
CALL DBMS_SQL.OPEN_CURSOR(curid);
CALL DBMS_SQL.PARSE(curid, ’CREATE TABLE job (jobno DECIMAL(3), ’ ||

’jname VARCHAR(9))’, DBMS_SQL.native);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.
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>} 2:TBzkZm job Pek=P#

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’INSERT INTO job VALUES (100, ’’ANALYST’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
SET v_sql = ’INSERT INTO job VALUES (200, ’’CLERK’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

K>}zITBdv:

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(50);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’INSERT INTO job VALUES (100, ’’ANALYST’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
SET v_sql = ’INSERT INTO job VALUES (200, ’’CLERK’’)’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.EXECUTE(curid, v_status);
CALL DBMS_OUTPUT.PUT_LINE(’Number of rows processed: ’ || v_status);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.

Number of rows processed: 1
Number of rows processed: 1

>} 3:TBd{i9C DBMS_SQL #i4P|,=v INSERT odDi#k"b,

ia2|,U9VE,xH0>}PDwv INSERT od;PU9VE#

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(100);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’BEGIN ’ || ’INSERT INTO job VALUES (300, ’’MANAGER’’); ’

|| ’INSERT INTO job VALUES (400, ’’SALESMAN’’); ’ || ’END;’;
CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END@

K>}zITBdv:

BEGIN
DECLARE curid INTEGER;
DECLARE v_sql VARCHAR(100);
DECLARE v_status INTEGER;

CALL DBMS_SQL.OPEN_CURSOR(curid);
SET v_sql = ’BEGIN ’ || ’INSERT INTO job VALUES (300, ’’MANAGER’’); ’ ||

’INSERT INTO job VALUES (400, ’’SALESMAN’’); ’ || ’END;’;
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CALL DBMS_SQL.PARSE(curid, v_sql, DBMS_SQL.native);
CALL DBMS_SQL.CLOSE_CURSOR(curid);

END
DB20000I The SQL command completed successfully.

VARIABLE_VALUE_BLOB }L - 5X BLOB INOUT r OUT
N}D5

VARIABLE_VALUE_BLOB }L\;5X BLOB INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_BLOB ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* BLOB(2G) DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_CHAR }L - 5X CHAR INOUT r OUT
N}D5

VARIABLE_VALUE_CHAR }L\;5X CHAR INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_CHAR ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* CHAR(254) DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_CLOB }L - 5X CLOB INOUT r OUT
N}D5

VARIABLE_VALUE_CLOB }L\;5X CLOB INOUT r OUT N}D5#
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o(

�� VARIABLE_VALUE_CLOB ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* CLOB(2G) DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_DATE }L - 5X DATE INOUT r OUT
N}D5

VARIABLE_VALUE_DATE }L\;5X DATE INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_DATE ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* DATE DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_DOUBLE }L - 5X DOUBLE INOUT r
OUT N}D5

VARIABLE_VALUE_DOUBLE }L\;5X DOUBLE INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_DOUBLE ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#
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name

dkN},CZ8(s(d?D{F#

value

`M* DOUBLE DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_INT }L - 5X INTEGER INOUT r
OUT N}D5

VARIABLE_VALUE_INT }L\;5X INTEGER INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_INT ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* INTEGER DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_NUMBER }L - 5X DECFLOAT INOUT
r OUT N}D5

VARIABLE_VALUE_NUMBER }L\;5X DECFLOAT INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_NUMBER ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* DECFLOAT DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#
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VARIABLE_VALUE_RAW }L - 5X BLOB(32767) INOUT
r OUT N}D5

VARIABLE_VALUE_RAW }L\;5X BLOB(32767) INOUT r OUT N}D5#

o(

�� VARIABLE_VALUE_RAW ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* BLOB(32767) DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_TIMESTAMP }L - 5X TIMESTAMP
INOUT r OUT N}D5

VARIABLE_VALUE_TIMESTAMP }L\;5X TIMESTAMP INOUT r OUT N}

D5#

o(

�� VARIABLE_VALUE_TIMESTAMP ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* TIMESTAMP DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

VARIABLE_VALUE_VARCHAR }L - 5X VARCHAR
INOUT r OUT N}D5

VARIABLE_VALUE_VARCHAR }L\;5X VARCHAR INOUT r OUT N}D5#
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o(

�� VARIABLE_VALUE_VARCHAR ( c , name , value ) ��

N}

c `M* INTEGER DdkN},CZ8(+5Xs(d?DNjDj6#

name

dkN},CZ8(s(d?D{F#

value

`M* VARCHAR(32672) DdvN},CZ8(+SU5Dd?#

Z(

T DBMS_SQL #iD EXECUTE X(#

DBMS_UTILITY #i
DBMS_UTILITY #ia)wV5CLr#

K#iD#=* SYSIBMADM#

DBMS_UTILITY #i|(BP}L#

m 27. DBMS_UTILITY #iPICD53(e}L

}L{F hv

ANALYZE_DATABASE }L Vv}]bm"/:Mw}#

ANALYZE_PART_OBJECT }L VvVxmrVxw}#

ANALYZE_SCHEMA }L Vv#=m"/:Mw}#

CANONICALIZE }L 9V{.f6/(}g,}%Uq)#

COMMA_TO_TABLE }L +C:E(gD{FPm*;*{Fm#

COMPILE_SCHEMA }L `k#=PDLr#

DB_VERSION }L q!}]bf>#

EXEC_DDL_STATEMENT }L 4P DDL od#

GET_CPU_TIME /} q!10 CPU 1d#

GET_DEPENDENCY }L q!@5Zx(TsDTs#

GET_HASH_VALUE /} Fc"P5#

GET_TIME /} q!101d#

NAME_RESOLVE }L bvx({F#

NAME_TOKENIZE }L +x({Fbv*tIiI?V#

TABLE_TO_COMMA }L +{Fm*;*C:E(gDPm#

VALIDATE }L 9^'}]bTsd*P'#

BmP> D B M S _ U T I L I T Y #iPICD53(ed?M`M#
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m 28. DBMS_UTILITY +Cd?

+Cd? }]`M hv

lname_array TABLE CZ${FPm#

uncl_array TABLE CZC'M{FPm#

LNAME_ARRAY CZf"|(j<{FZZD${FPm#

ALTER MODULE SYSIBMADM.DBMS_UTILITY PUBLISH TYPE LNAME_ARRAY AS VARCHAR(4000) ARRAY[];

UNCL_ARRAY CZf"C'M{FPm#

ALTER MODULE SYSIBMADM.DBMS_UTILITY PUBLISH TYPE UNCL_ARRAY AS VARCHAR(227) ARRAY[];

ANALYZE_DATABASE }L - U/PXm"/:Mw}D3F
E"

ANALYZE_DATABASE }L\;U/PX}]bPDm"/:Mw}D3FE"#

o(

�� ANALYZE_DATABASE ( method �

�
, estimate_rows

, estimate_percent
, method_opt

) ��

N}

method

`M* VARCHAR(128) DdkN},CZ8(*4PDVv&\D`M#P'5

*:

v ESTIMATE - U/yZ estimate_rows PD8(P}r estimate_percent PDP

YVHD@F3FE";

v COMPUTE - Fc7P3FE";r_

v DELETE - S}]VdP>}3FE"#

estimate_rows

`M* INTEGER DI!dkN},CZ8(@F3FE"1yyZDP}#g{

method * ESTIMATE,G4Xk8( estimate_rows r estimate_percent PD;v#

1!5* NULL#

estimate_percent

`M* INTEGER DI!dkN},CZ8(@F3FE"1yyZDPYVH#

g{ method * ESTIMATE,G4Xk8( estimate_rows r estimate_percent P

D;v#1!5* NULL#

method_opt

`M* VARCHAR(1024) DI!dkN},CZ8(*VvDTs`M#BPX|

VDNbiO<P':

v [FOR TABLE]

v [FOR ALL [ INDEXED ] COLUMNS ] [ SIZE n ]
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v [FOR ALL INDEXES]

1!5* NULL#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

ANALYZE_PART_OBJECT }L - U/PXVxmrVxw}D
3FE"

ANALYZE_PART_OBJECT }L\;U/PXVxmrw}D3FE"#

o(

�� ANALYZE_PART_OBJECT ( schema , object_name �

�
, object_type

, command_type
, command_opt

, sample_clause

) ��

N}

schema

`M* VARCHAR(128) DdkN},CZ8(*VvdTsD#=D{F#

object_name

`M* VARCHAR(128) DdkN},CZ8(*VvDVxTsD{F#

object_type

`M* CHAR DI!dkN},CZ8(*VvDTsD`M#P'5*:

v T - m;

v I - w}#

1!5* T#

command_type

`M* CHAR DI!dkN},CZ8(*4PDVv&\D`M#P'5*:

v E - U/yZ sample_clause SdPD8(P}rPYVHD@F3FE";

v C - Fc7P3FE";r_

v V - i$VxDa9rj{T#

1!5* E#

command_opt

`M* VARCHAR(1024) DI!dkN},CZ8(Fc3FE"19CD!n#

TZ command_type E r C,KN}ITGBPwnDNbiO:

v [ FOR TABLE ]

v [ FOR ALL COLUMNS ]

v [ FOR ALL LOCAL INDEXES ]

TZ command_type V,g{ object_type * T,G4KN}I* CASCADE#1!

5* NULL#
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sample_clause

`M* VARCHAR(128) DI!dkN}#g{ command_type * E,G4KN}

|,TBSd,CSdCZ8(@F1yyZDP}rPYVH#

SAMPLE n { ROWS | PERCENT }

1!5* SAMPLE 5 PERCENT#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

ANALYZE_SCHEMA }L - U/PX#=m"/:Mw}D3F
E"

ANALYZE_SCHEMA }L\;U/PX8(#=PDm"/:Mw}D3FE"#

o(

�� ANALYZE_SCHEMA ( schema , method �

�
, estimate_rows

, estimate_percent
, method_opt

) ��

N}

schema

`M* VARCHAR(128) DdkN},CZ8(*VvdTsD#=D{F#

method

`M* VARCHAR(128) DdkN},CZ8(*4PDVv&\D`M#P'5

*:

v ESTIMATE - U/yZ estimate_rows PD8(P}r estimate_percent PDP

YVHD@F3FE";

v COMPUTE - Fc7P3FE";r_

v DELETE - S}]VdP>}3FE"#

estimate_rows

`M* INTEGER DI!dkN},CZ8(@F3FE"1yyZDP}#g{

method * ESTIMATE,G4Xk8( estimate_rows r estimate_percent PD;v#

1!5* NULL#

estimate_percent

`M* INTEGER DI!dkN},CZ8(@F3FE"1yyZDPYVH#

g{ method * ESTIMATE,G4Xk8( estimate_rows r estimate_percent P

D;v#1!5* NULL#

method_opt

`M* VARCHAR(1024) DI!dkN},CZ8(*VvDTs`M#BPX|

VDNbiO<P':

v [FOR TABLE]
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v [FOR ALL [ INDEXED ] COLUMNS ] [ SIZE n ]

v [FOR ALL INDEXES]

1!5* NULL#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

CANONICALIZE }L - 9V{.f6/

CANONICALIZE }LTdkV{.4PwVYw#

CANONICALIZE }LTdkV{.4PBPYw:

v g{CV{.4S+}E,G4ai$|Gq9CO(j6DV{#g{49CO

(j6DV{,G4aWvl##g{V{.SK+}E,G4Jm9CyPV

{#

v g{V{.4S+}E"R4|,dc,G4a+yPV8V{*;*s4"{}

0<UqMa2Uq#

v g{V{.SK+}E"R4|,dc,G4a}%+}E#

v g{V{.|,dc"RV{.Dwv?V<4S+}E,G4a+V{.D?v

?V*;*s4"+?v?V(Z+}EP#

v g{V{.|,dc"RV{.D3)?VSK+}E,G45X1SK+}ED

?Va#V;d(|(+}E),4S+}ED?Va*;*s4"(Z+}E

P#

o(

�� CANONICALIZE ( name , canon_name , canon_len ) ��

N}

name

`M* VARCHAR(1024) DdkN},CZ8(*f6/DV{.#

canon_name

`M* VARCHAR(1024) DdvN},CZ5Xf6/V{.#

canon_len

`M* INTEGER DdkN},CZ8( name PSZ;vV{*<f6/DVZ

}#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB}LTddkN}&C CANONICALIZE }L"T>a{#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE canonicalize(
IN p_name VARCHAR(4096),
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IN p_length INTEGER DEFAULT 30)
BEGIN

DECLARE v_canon VARCHAR(100);

CALL DBMS_UTILITY.CANONICALIZE(p_name, v_canon, p_length);
CALL DBMS_OUTPUT.PUT_LINE(’Canonicalized name ==>’ || v_canon || ’<==’);
CALL DBMS_OUTPUT.PUT_LINE(’Length: ’ || LENGTH(v_canon));

END@

CALL canonicalize(’Identifier’)@
CALL canonicalize(’"Identifier"’)@
CALL canonicalize(’"_+142%"’)@
CALL canonicalize(’abc.def.ghi’)@
CALL canonicalize(’"abc.def.ghi"’)@
CALL canonicalize(’"abc".def."ghi"’)@
CALL canonicalize(’"abc.def".ghi’)@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE OR REPLACE PROCEDURE canonicalize(
IN p_name VARCHAR(4096),
IN p_length INTEGER DEFAULT 30)

BEGIN
DECLARE v_canon VARCHAR(100);

CALL DBMS_UTILITY.CANONICALIZE(p_name, v_canon, p_length);
CALL DBMS_OUTPUT.PUT_LINE(’Canonicalized name ==>’ || v_canon || ’<==’);
CALL DBMS_OUTPUT.PUT_LINE(’Length: ’ || LENGTH(v_canon));

END
DB20000I The SQL command completed successfully.

CALL canonicalize(’Identifier’)

Return Status = 0

Canonicalized name ==>IDENTIFIER<==
Length: 10

CALL canonicalize(’"Identifier"’)

Return Status = 0

Canonicalized name ==>Identifier<==
Length: 10

CALL canonicalize(’"_+142%"’)

Return Status = 0

Canonicalized name ==>_+142%<==
Length: 6

CALL canonicalize(’abc.def.ghi’)

Return Status = 0

Canonicalized name ==>"ABC"."DEF"."GHI"<==
Length: 17

CALL canonicalize(’"abc.def.ghi"’)

Return Status = 0

Canonicalized name ==>abc.def.ghi<==
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Length: 11

CALL canonicalize(’"abc".def."ghi"’)

Return Status = 0

Canonicalized name ==>"abc"."DEF"."ghi"<==
Length: 17

CALL canonicalize(’"abc.def".ghi’)

Return Status = 0

Canonicalized name ==>"abc.def"."GHI"<==
Length: 15

COMMA_TO_TABLE }L - +C:E(gD{FPm*;*{
Fm

COMMA_TO_TABLE }L - +C:E(gD{FPm*;*{F}i#PmPD?

vu?<+I*}iPD;v*X#

":b){FXkq=/*P'j6#

o(

�� COMMA_TO_TABLE_LNAME ( list , tablen , tab ) ��

�� COMMA_TO_TABLE_UNCL ( list , tablen , tab ) ��

N}

Pm

`M* VARCHAR(32672) DdkN},CZ8(C:E(gD{FPm#

tablen

`M* INTEGER DdvN},CZ8( tab PDu?}#

tab

`M* LNAME_ARRAY r UNCL_ARRAY DdkN},dP|, list PDwv

{FDm#kND LNAME_ARRAY r UNCL_ARRAY Tq! tab Dhv#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB}L9C COMMA_TO_TABLE_LNAME }L+{FPm*;*m#;s

aT>mDu?#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE comma_to_table(
IN p_list VARCHAR(4096))

BEGIN
DECLARE r_lname DBMS_UTILITY.LNAME_ARRAY;
DECLARE v_length INTEGER;
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CALL DBMS_UTILITY.COMMA_TO_TABLE_LNAME(p_list, v_length, r_lname);
BEGIN

DECLARE i INTEGER DEFAULT 1;
DECLARE loop_limit INTEGER;

SET loop_limit = v_length;
WHILE i <= loop_limit DO

CALL DBMS_OUTPUT.PUT_LINE(r_lname[i]);
SET i = i + 1;

END WHILE;
END;

END@

CALL comma_to_table(’sample_schema.dept,sample_schema.emp,sample_schema.jobhist’)@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE OR REPLACE PROCEDURE comma_to_table(
IN p_list VARCHAR(4096))

BEGIN
DECLARE r_lname DBMS_UTILITY.LNAME_ARRAY;
DECLARE v_length INTEGER;
CALL DBMS_UTILITY.COMMA_TO_TABLE_LNAME(p_list, v_length, r_lname);
BEGIN

DECLARE i INTEGER DEFAULT 1;
DECLARE loop_limit INTEGER;

SET loop_limit = v_length;
WHILE i <= loop_limit DO

CALL DBMS_OUTPUT.PUT_LINE(r_lname[i]);
SET i = i + 1;

END WHILE;
END;

END
DB20000I The SQL command completed successfully.

CALL comma_to_table(’sample_schema.dept,sample_schema.emp,sample_schema.jobhist’)

Return Status = 0

sample_schema.dept
sample_schema.emp
sample_schema.jobhist

COMPILE_SCHEMA }L - `k#=PDyP/}"}L"%"
wM|

COMPILE_SCHEMA }L\;XB`k#=PDyP/}"}L"%"wM|#

o(

�� COMPILE_SCHEMA ( schema
, compile_all

, reuse_settings

) ��

N}

schema

`M* VARCHAR(128) DdkN},CZ8(*XB`kdPDLrD#=#
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compile_all

`M* BOOLEAN DI!dkN},XkhC* false,b6EC}LvXB`k

10&Z^'4,DLr#

reuse_settings

`M* BOOLEAN DI!dkN},XkhC* false,b6EC}L9C10a

0hC#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

DB_VERSION }L - lw}]bf>
DB_VERSION }L5X}]bDf>E#

o(

�� DB_VERSION ( version , compatibility ) ��

N}

f>

`M* VARCHAR(1024) DdvN},CZ5X}]bf>E#

f]T

`M* VARCHAR(1024) DdvN},CZ5X}]bDf]ThC#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TBd{iT>}]bf>E"#

SET SERVEROUTPUT ON@

BEGIN
DECLARE v_version VARCHAR(80);
DECLARE v_compat VARCHAR(80);

CALL DBMS_UTILITY.DB_VERSION(v_version, v_compat);
CALL DBMS_OUTPUT.PUT_LINE(’Version: ’ || v_version);
CALL DBMS_OUTPUT.PUT_LINE(’Compatibility: ’ || v_compat);

END@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

BEGIN
DECLARE v_version VARCHAR(80);
DECLARE v_compat VARCHAR(80);

CALL DBMS_UTILITY.DB_VERSION(v_version, v_compat);
CALL DBMS_OUTPUT.PUT_LINE(’Version: ’ || v_version);
CALL DBMS_OUTPUT.PUT_LINE(’Compatibility: ’ || v_compat);

END
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DB20000I The SQL command completed successfully.

Version: DB2 v9.7.0.0
Compatibility: DB2 v9.7.0.0

EXEC_DDL_STATEMENT }L - KP DDL od
EXEC_DDL_STATEMENT }L\;4P DDL |n#

o(

�� EXEC_DDL_STATEMENT ( parse_string ) ��

N}

parse_string

`M* VARCHAR(1024) DdkN},CZ8(*4PD DDL |n#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TBd{i4(m job#

BEGIN
CALL DBMS_UTILITY.EXEC_DDL_STATEMENT(

’CREATE TABLE job (’ ||
’jobno DECIMAL(3),’ ||
’jname VARCHAR(9))’ );

END@

GET_CPU_TIME /} - lw10 CPU 1d
GET_CPU_TIME /}5XS3vNb1dc*<FcD CPU 1d(TYV.;k

F)#

o(

�� GET_CPU_TIME ( ) ��

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB SELECT |nlw10 CPU 1d#

SELECT DBMS_UTILITY.GET_CPU_TIME FROM DUAL;

get_cpu_time
-------------

603
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GET_DEPENDENCY }L - P>@5Zx(TsDTs
GET_DEPENDENCY }L\;P>@5Zx(TsDyPTs#

o(

�� GET_DEPENDENCY ( type , schema , name ) ��

N}

`M

`M* VARCHAR(128) DdkN},CZ8(`M* name DTs#P'5*

F U N C T I O N " I N D E X " L O B " P A C K A G E " P A C K A G E

BODY"PROCEDURE"SEQUENCE"TABLE"TRIGGER M VIEW#

schema

`M* VARCHAR(128) DdkN},CZ8( name PfZD#=D{F#

name

`M* VARCHAR(128) DdkN},CZ8(*q!d@5TDTsD{F#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TBd{iiRm T1 T0/} FUNC1 D@5T#

SET SERVEROUTPUT ON@

CREATE TABLE SCHEMA1.T1 (C1 INTEGER)@

CREATE OR REPLACE FUNCTION SCHEMA2.FUNC1( parm1 INTEGER )
SPECIFIC FUNC1
RETURNS INTEGER
BEGIN

RETURN parm1;
END@

CREATE OR REPLACE FUNCTION SCHEMA3.FUNC2()
SPECIFIC FUNC2
RETURNS INTEGER
BEGIN

DECLARE retVal INTEGER;
SELECT SCHEMA2.FUNC1(1) INTO retVal FROM SCHEMA1.T1;

END@

CALL DBMS_UTILITY.GET_DEPENDENCY(’FUNCTION’, ’SCHEMA2’, ’FUNC1’)@
CALL DBMS_UTILITY.GET_DEPENDENCY(’TABLE’, ’SCHEMA1’, ’T1’)@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE TABLE SCHEMA1.T1 (C1 INTEGER)
DB20000I The SQL command completed successfully.

CREATE OR REPLACE FUNCTION SCHEMA2.FUNC1( parm1 INTEGER )
SPECIFIC FUNC1
RETURNS INTEGER
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BEGIN
RETURN parm1;

END
DB20000I The SQL command completed successfully.

CREATE OR REPLACE FUNCTION SCHEMA3.FUNC2()
SPECIFIC FUNC2
RETURNS INTEGER
BEGIN

DECLARE retVal INTEGER;
SELECT SCHEMA2.FUNC1(1) INTO retVal FROM SCHEMA1.T1;

END
DB20000I The SQL command completed successfully.

CALL DBMS_UTILITY.GET_DEPENDENCY(’FUNCTION’, ’SCHEMA2’, ’FUNC1’)

Return Status = 0

DEPENDENCIES ON SCHEMA2.FUNC1
------------------------------------------------------------------
*FUNCTION SCHEMA2.FUNC1()
* FUNCTION SCHEMA3 .FUNC2()

CALL DBMS_UTILITY.GET_DEPENDENCY(’TABLE’, ’SCHEMA1’, ’T1’)

Return Status = 0

DEPENDENCIES ON SCHEMA1.T1
------------------------------------------------------------------
*TABLE SCHEMA1.T1()
* FUNCTION SCHEMA3 .FUNC2()

GET_HASH_VALUE /} - Fcx(V{.D"P5
GET_HASH_VALUE /}\;Fcx(V{.D"P5#

C/}5X`M* INTEGER DQzI"P5,C5@5Z=(#

o(

�� GET_HASH_VALUE ( name , base , hash_size ) ��

N}

name

`M* VARCHAR(32672) DdkN},CZ8(*TdFc"P5DV{.#

base

`M* INTEGER DdkN},CZ8(*zI"P5Dp<5#

hash_size

`M* INTEGER DdkN},CZ8(Z{"PmD"P5}?#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB>}5X=vV{.D"P5:"P5Dp<5* 100,n` 1024 v`

l5#

Z 3 B 53(eD#i 287



SELECT DBMS_UTILITY.GET_HASH_VALUE(’Peter’,100,1024) AS HASH_VALUE FROM SYSIBM.SYSDUMMY1@
SELECT DBMS_UTILITY.GET_HASH_VALUE(’Mary’,100,1024) AS HASH_VALUE FROM SYSIBM.SYSDUMMY1@

K>}zITBdv:

SELECT DBMS_UTILITY.GET_HASH_VALUE(’Peter’,100,1024) AS HASH_VALUE FROM SYSIBM.SYSDUMMY1

HASH_VALUE
--------------------

343

1 record(s) selected.

SELECT DBMS_UTILITY.GET_HASH_VALUE(’Mary’,100,1024) AS HASH_VALUE FROM SYSIBM.SYSDUMMY1

HASH_VALUE
--------------------

760

1 record(s) selected.

GET_TIME /} - 5X101d
GET_TIME /}\;5X101d(TYV.;kF)#

o(

�� GET_TIME ( ) ��

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB>}T>T GET_TIME /}DwC#

SELECT DBMS_UTILITY.GET_TIME FROM DUAL;

get_time
---------

1555860

SELECT DBMS_UTILITY.GET_TIME FROM DUAL;

get_time
---------

1556037

NAME_RESOLVE }L - q!}]bTsD#=Md{I1Jq

E"

NAME_RESOLVE }L\;q!}]bTsD#=Md{I1JqE"#,eJ+bv

*dy>Ts#

o(

�� NAME_RESOLVE ( name , context , schema , part1 , �
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� part2 , dblink , part1_type , object_number ) ��

N}

name

`M* VARCHAR(1024) DdkN},CZ8(*bvD}]bTsD{F#I4

TBq=8(:

[[ a.]b.]c[@dblink ]

context

`M* INTEGER DdkN}#hC*BP5:

v 1 - bv/}"}Lr#i{F;

v 2 - bvm"S<"rPr,eJ{F;r_

v 3 - bv%"w{F#

schema

`M* VARCHAR(128) DdvN},CZ8(|, name y8(TsD#=D{

F#

part1

`M* VARCHAR(128) DdvN},CZ8(ybvm"S<"rP"%"wr

#iD{F#

part2

`M* VARCHAR(128) DdvN},CZ8(ybv/}r}L(|(3v#i

PD/}M}L)D{F#

dblink

`M* VARCHAR(128) DdvN},CZ8(}]b4SD{F(g{Z name P

8(K @dblink)#

part1_type

`M* INTEGER DdvN}#5XBP5:

v 2 - ybvTs*m;

v 4 - ybvTs*S<;

v 6 - ybvTs*rP;

v 7 - ybvTs*f"}L;

v 8 - ybvTs*f"/};

v 9 - ybvTs*#ir#iPD/}r}L;r_

v 12 - ybvTs*%"w#

object_number

`M* INTEGER DdvN},CZ8(ybv}]bTsDTsj6#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TBf"}LCZT> NAME_RESOLVE }LTwV}]bTs5XD5#
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SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE name_resolve(
IN p_name VARCHAR(4096),
IN p_context DECFLOAT )

BEGIN
DECLARE v_schema VARCHAR(30);
DECLARE v_part1 VARCHAR(30);
DECLARE v_part2 VARCHAR(30);
DECLARE v_dblink VARCHAR(30);
DECLARE v_part1_type DECFLOAT;
DECLARE v_objectid DECFLOAT;

CALL DBMS_UTILITY.NAME_RESOLVE(p_name, p_context, v_schema, v_part1, v_part2,
v_dblink, v_part1_type, v_objectid);

CALL DBMS_OUTPUT.PUT_LINE(’name : ’ || p_name);
CALL DBMS_OUTPUT.PUT_LINE(’context : ’ || p_context);
CALL DBMS_OUTPUT.PUT_LINE(’schema : ’ || v_schema);
IF v_part1 IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’part1 : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’part1 : ’ || v_part1);
END IF;
IF v_part2 IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’part2 : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’part2 : ’ || v_part2);
END IF;
IF v_dblink IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’dblink : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’dblink : ’ || v_dblink);
END IF;
CALL DBMS_OUTPUT.PUT_LINE(’part1 type: ’ || v_part1_type);
CALL DBMS_OUTPUT.PUT_LINE(’object id : ’ || v_objectid);

END@

DROP TABLE S1.T1@
CREATE TABLE S1.T1 (C1 INT)@

CREATE OR REPLACE PROCEDURE S2.PROC1
BEGIN
END@

CREATE OR REPLACE MODULE S3.M1@
ALTER MODULE S3.M1 PUBLISH FUNCTION F1() RETURNS BOOLEAN
BEGIN

RETURN TRUE;
END@

CALL NAME_RESOLVE( ’S1.T1’, 2 )@
CALL NAME_RESOLVE( ’S2.PROC1’, 2 )@
CALL NAME_RESOLVE( ’S2.PROC1’, 1 )@
CALL NAME_RESOLVE( ’PROC1’, 1 )@
CALL NAME_RESOLVE( ’M1’, 1 )@
CALL NAME_RESOLVE( ’S3.M1.F1’, 1 )@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE OR REPLACE PROCEDURE name_resolve(
IN p_name VARCHAR(4096),
IN p_context DECFLOAT )

BEGIN
DECLARE v_schema VARCHAR(30);
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DECLARE v_part1 VARCHAR(30);
DECLARE v_part2 VARCHAR(30);
DECLARE v_dblink VARCHAR(30);
DECLARE v_part1_type DECFLOAT;
DECLARE v_objectid DECFLOAT;

CALL DBMS_UTILITY.NAME_RESOLVE(p_name, p_context, v_schema, v_part1, v_part2,
v_dblink, v_part1_type, v_objectid);

CALL DBMS_OUTPUT.PUT_LINE(’name : ’ || p_name);
CALL DBMS_OUTPUT.PUT_LINE(’context : ’ || p_context);
CALL DBMS_OUTPUT.PUT_LINE(’schema : ’ || v_schema);
IF v_part1 IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’part1 : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’part1 : ’ || v_part1);
END IF;
IF v_part2 IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’part2 : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’part2 : ’ || v_part2);
END IF;
IF v_dblink IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’dblink : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’dblink : ’ || v_dblink);
END IF;
CALL DBMS_OUTPUT.PUT_LINE(’part1 type: ’ || v_part1_type);
CALL DBMS_OUTPUT.PUT_LINE(’object id : ’ || v_objectid);

END
DB20000I The SQL command completed successfully.

DROP TABLE S1.T1
DB20000I The SQL command completed successfully.

CREATE TABLE S1.T1 (C1 INT)
DB20000I The SQL command completed successfully.

CREATE OR REPLACE PROCEDURE S2.PROC1
BEGIN
END
DB20000I The SQL command completed successfully.

CREATE OR REPLACE MODULE S3.M1
DB20000I The SQL command completed successfully.

ALTER MODULE S3.M1 PUBLISH FUNCTION F1() RETURNS BOOLEAN
BEGIN

RETURN TRUE;
END
DB20000I The SQL command completed successfully.

CALL NAME_RESOLVE( ’S1.T1’, 2 )

Return Status = 0

name : S1.T1
context : 2
schema : S1
part1 : T1
part2 : NULL
dblink : NULL
part1 type: 2
object id : 8

CALL NAME_RESOLVE( ’S2.PROC1’, 2 )
SQL0204N "S2.PROC1" is an undefined name. SQLSTATE=42704
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CALL NAME_RESOLVE( ’S2.PROC1’, 1 )

Return Status = 0

name : S2.PROC1
context : 1
schema : S2
part1 : PROC1
part2 : NULL
dblink : NULL
part1 type: 7
object id : 66611

CALL NAME_RESOLVE( ’PROC1’, 1 )

Return Status = 0

name : PROC1
context : 1
schema : S2
part1 : NULL
part2 : PROC1
dblink : NULL
part1 type: 7
object id : 66611

CALL NAME_RESOLVE( ’M1’, 1 )

Return Status = 0

name : M1
context : 1
schema : S3
part1 : NULL
part2 : M1
dblink : NULL
part1 type: 9
object id : 16

CALL NAME_RESOLVE( ’S3.M1.F1’, 1 )

Return Status = 0

name : S3.M1.F1
context : 1
schema : S3
part1 : M1
part2 : F1
dblink : NULL
part1 type: 9
object id : 16

>} 2:bv}]b4SCJDm#"b,NAME_RESOLVE 4li6L}]bOD}

]bTsDP'T#|;GX+K name N}P8(D?V#

BEGIN
name_resolve(’sample_schema.emp@sample_schema_link’,2);

END;

name : sample_schema.emp@sample_schema_link
context : 2
schema : SAMPLE_SCHEMA
part1 : EMP
part2 :
dblink : SAMPLE_SCHEMA_LINK
part1 type: 0
object id : 0
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NAME_TOKENIZE }L - +x({Fbv*tIiI?V
NAME_TOKENIZE }L+{Fbv*tI?V#;P+}ED{F+*;*s4,"

Ra}%b){FyxD+}E#

o(

�� NAME_TOKENIZE ( name , a , b , c , dblink , nextpos ) ��

N}

name

`M* VARCHAR(1024) DdkN},CZ8(|,TBq=D{FDV{.:

a[.b[.c]][@dblink ]

a `M* VARCHAR(128) DdvN},CZ5Xns_D?V#

b `M* VARCHAR(128) DdvN},CZ5XZ~v?V(g{fZ)#

c `M* VARCHAR(128) DdvN},CZ5XZ}v?V(g{fZ)#

dblink

`M* VARCHAR(32672) DdvN},CZ5X}]b4S{F#

nextpos

`M* INTEGER DdvN},CZ8( name PbvDns;vV{D;C#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TBf"}LCZT> NAME_TOKENIZE }LTwV{F5XD5#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE name_tokenize(
IN p_name VARCHAR(100) )

BEGIN
DECLARE v_a VARCHAR(30);
DECLARE v_b VARCHAR(30);
DECLARE v_c VARCHAR(30);
DECLARE v_dblink VARCHAR(30);
DECLARE v_nextpos INTEGER;

CALL DBMS_UTILITY.NAME_TOKENIZE(p_name, v_a, v_b, v_c, v_dblink, v_nextpos);
CALL DBMS_OUTPUT.PUT_LINE(’name : ’ || p_name);
IF v_a IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’a : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’a : ’ || v_a);
END IF;
IF v_b IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’b : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’b : ’ || v_b);
END IF;
IF v_c IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’c : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’c : ’ || v_c);
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END IF;
IF v_dblink IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’dblink : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’dblink : ’ || v_dblink);
END IF;
IF v_nextpos IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’nextpos: NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’nextpos: ’ || v_nextpos);
END IF;

END@

CALL name_tokenize( ’b’ )@
CALL name_tokenize( ’a.b’ )@
CALL name_tokenize( ’"a".b.c’ )@
CALL name_tokenize( ’a.b.c@d’ )@
CALL name_tokenize( ’a.b."c"@"d"’ )@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE OR REPLACE PROCEDURE name_tokenize(
IN p_name VARCHAR(100) )

BEGIN
DECLARE v_a VARCHAR(30);
DECLARE v_b VARCHAR(30);
DECLARE v_c VARCHAR(30);
DECLARE v_dblink VARCHAR(30);
DECLARE v_nextpos INTEGER;

CALL DBMS_UTILITY.NAME_TOKENIZE(p_name, v_a, v_b, v_c, v_dblink, v_nextpos);
CALL DBMS_OUTPUT.PUT_LINE(’name : ’ || p_name);
IF v_a IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’a : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’a : ’ || v_a);
END IF;
IF v_b IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’b : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’b : ’ || v_b);
END IF;
IF v_c IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’c : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’c : ’ || v_c);
END IF;
IF v_dblink IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’dblink : NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’dblink : ’ || v_dblink);
END IF;
IF v_nextpos IS NULL THEN

CALL DBMS_OUTPUT.PUT_LINE(’nextpos: NULL’);
ELSE

CALL DBMS_OUTPUT.PUT_LINE(’nextpos: ’ || v_nextpos);
END IF;

END
DB20000I The SQL command completed successfully.

CALL name_tokenize( ’b’ )

Return Status = 0
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name : b
a : B
b : NULL
c : NULL
dblink : NULL
nextpos: 1

CALL name_tokenize( ’a.b’ )

Return Status = 0

name : a.b
a : A
b : B
c : NULL
dblink : NULL
nextpos: 3
CALL name_tokenize( ’"a".b.c’ )

Return Status = 0

name : "a".b.c
a : a
b : B
c : C
dblink : NULL
nextpos: 7

CALL name_tokenize( ’a.b.c@d’ )

Return Status = 0

name : a.b.c@d
a : A
b : B
c : C
dblink : D
nextpos: 7

CALL name_tokenize( ’a.b."c"@"d"’ )

Return Status = 0

name : a.b."c"@"d"
a : A
b : B
c : c
dblink : d
nextpos: 11

TABLE_TO_COMMA }L - +{Fm*;*C:E(gD{F
Pm

TABLE_TO_COMMA }L+{F}i*;*C:E(gD{FPm#?v}i*Xd

*;vPmu?#

":b){FXkq=/*P'j6#

o(

�� TABLE_TO_COMMA_LNAME ( tab , tablen , list ) ��
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�� TABLE_TO_COMMA_UNCL ( tab , tablen , list ) ��

N}

tab

`M* LNAME_ARRAY r UNCL_ARRAY DdkN},CZ8(|,{FD}

i#kND LNAME_ARRAY r UNCL_ARRAY Tq! tab Dhv#

tablen

`M* INTEGER DdvN},CZ5X list PDu?}#

Pm

`M* VARCHAR(32672) DdvN},CZS tab 5XC:E(gD{FPm#

Z(

T DBMS_UTILITY #iD EXECUTE X(#

>}

>} 1:TB>}H9C COMMA_TO_TABLE_LNAME }L+C:E(gDPm*;

*m#;s TABLE_TO_COMMA_LNAME }La+Cm*;**;XyT>DC:E

(gDPm#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE table_to_comma(
IN p_list VARCHAR(100))

BEGIN
DECLARE r_lname DBMS_UTILITY.LNAME_ARRAY;
DECLARE v_length INTEGER;
DECLARE v_listlen INTEGER;
DECLARE v_list VARCHAR(80);

CALL DBMS_UTILITY.COMMA_TO_TABLE_LNAME(p_list, v_length, r_lname);
CALL DBMS_OUTPUT.PUT_LINE(’Table Entries’);
CALL DBMS_OUTPUT.PUT_LINE(’-------------’);
BEGIN

DECLARE i INTEGER DEFAULT 1;
DECLARE LOOP_LIMIT INTEGER;
SET LOOP_LIMIT = v_length;

WHILE i <= LOOP_LIMIT DO
CALL DBMS_OUTPUT.PUT_LINE(r_lname(i));
SET i = i + 1;

END WHILE;
END;
CALL DBMS_OUTPUT.PUT_LINE(’-------------’);
CALL DBMS_UTILITY.TABLE_TO_COMMA_LNAME(r_lname, v_listlen, v_list);
CALL DBMS_OUTPUT.PUT_LINE(’Comma-Delimited List: ’ || v_list);

END@

CALL table_to_comma(’sample_schema.dept,sample_schema.emp,sample_schema.jobhist’)@

K>}zITBdv:

SET SERVEROUTPUT ON
DB20000I SET SERVEROUTPUT |nI&jI#

CREATE OR REPLACE PROCEDURE table_to_comma(
IN p_list VARCHAR(100))

BEGIN

296 SQL }LoT:&CLrtCM'V



DECLARE r_lname DBMS_UTILITY.LNAME_ARRAY;
DECLARE v_length INTEGER;
DECLARE v_listlen INTEGER;
DECLARE v_list VARCHAR(80);

CALL DBMS_UTILITY.COMMA_TO_TABLE_LNAME(p_list, v_length, r_lname);
CALL DBMS_OUTPUT.PUT_LINE(’Table Entries’);
CALL DBMS_OUTPUT.PUT_LINE(’-------------’);
BEGIN

DECLARE i INTEGER DEFAULT 1;
DECLARE LOOP_LIMIT INTEGER;
SET LOOP_LIMIT = v_length;

WHILE i <= LOOP_LIMIT DO
CALL DBMS_OUTPUT.PUT_LINE(r_lname(i));
SET i = i + 1;

END WHILE;
END;
CALL DBMS_OUTPUT.PUT_LINE(’-------------’);
CALL DBMS_UTILITY.TABLE_TO_COMMA_LNAME(r_lname, v_listlen, v_list);
CALL DBMS_OUTPUT.PUT_LINE(’Comma-Delimited List: ’ || v_list);

END
DB20000I The SQL command completed successfully.

CALL table_to_comma(’sample_schema.dept,sample_schema.emp,sample_schema.jobhist’)

Return Status = 0

Table Entries
-------------
sample_schema.dept
sample_schema.emp
sample_schema.jobhist
-------------
Comma-Delimited List: sample_schema.dept,sample_schema.emp,sample_schema.jobhist

VALIDATE }L - +^'}L|D*P'}L

VALIDATE }L\;+^'}LD4,|D*P'#

o(

�� VALIDATE ( object_id ) ��

N}

object_id

`M* INTEGER DdkN},CZ8(*|D*P'4,D}LDj6#

SYSCAT.ROUTINES S<D ROUTINEID P|,yP}Lj6#

Z(

T DBMS_UTILITY #iD EXECUTE X(#
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MONREPORT #i
MONREPORT #ia)CZlwwV`S}]MzID>(fD;i}L#

K#iD#=* SYSIBMADM#

MONREPORT #i|(BP53(e}L#

m 29. MONREPORT #iPICD53(e}L

}L{F hv

Z 2993D:CONNECTION }L - zIPX

,SH?D(f;

“,S”(fT>?v,SD`Sw}]#

Z 3003D:CURRENTAPPS }L - zI1

dc&CLr&mH?D(f;

“10&CLr”(fT>?v,SD$w%

*"zmLrMn/D1021&m4,#(

f4,T,S\F4,E"*7,szT&?

v,SDj8E"?V#

Z 3003D:CURRENTSQL }L - zI\a

n/D(f;

“10 SQL”(fP>4wVH?FcD10K

Pn51Dn/#

Z 3013D:DBSUMMARY }L - zI53

M&CLrT\8jD**(f;

“**”(f|,{v}]bT0?v,S"$

w:X"~q`M}]bI1DX|T\8j

Dnk`S}]#

Z 3013D:LOCKWAIT }L - zI10x

(H}D(f;

“x(H}”(f|,PX10}ZxPD?v

x(H}DE"#j8E"|(x(VP_M

ks_j8E"T0yVPx(Myksx(

DXw#

Z 3043D:PKGCACHE }L - zI|_Y

:fH?D**(f;

“|_Y:f”(fP>4wVH?FcD|_

Y:fP[}Dn#Cod#

C(5w

`S*X{FTs4T>(g TOTAL_CPU_TIME)#*KbPX`S*XD|`E

",kZ DB2 E"PDPQw`Sw{F#

TZxP monitoring_interval dkD(f,(fPD:5;<7#bI\aZ4}]F

}wv/Zd"z#*7(<7D5,kZv/jIsXBKPC(f#

":(fG9C#iPD SQL }L5VD,"RrKa\=|_Y:fdCD0l#

g{"VKP(f1T\;Q,kli|_Y:fdCT7#|TZzD$w:Xx

TG;CD#PXx;=E",kND“pckcachesz - |_Y:fs!dCN}”#

TB>}]>wC M O N R E P O R T }LDwV=(#b)>}T>

MONREPORT.CONNECTION(monitoring_interval, application_handle) }L#I(}TB

==&m;kTddk5DI!N}:

v I<U8( NULL r DEFAULT#

v TZV{dk,I8(UV{.(“ ”)#

v g{Gns;vN},G4I!T#

*zI|(T&?v,SD?VD(f(9C1!`S1ddt 10 k),kT

MONREPORT.CONNECTION }L4PTBwC:
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call monreport.connection()

*zIv|(k&CLrdz* 32 D,ST&D?VD(f(9C1!`S1ddt

10 k),IT MONREPORT.CONNECTION }L4PTBwC.;:

call monreport.connection(DEFAULT, 32)

call monreport.connection(10, 32)

*zI|(T&?v,SD?VD(f(9C`S1ddt 6 0 k),IT

MONREPORT.CONNECTION }L4PTBwC.;:

call monreport.connection(60)

call monreport.connection(60, null)

1!ivB,K#iPD(fT"ozI#*|DCZzI(fDoT,k|D CUR-

RENT LOCALE LC_MESSAGES (CDfw#}g,*T(ozI CONNECTION (

f,k"vTB|n:

SET CURRENT LOCALE LC_MESSAGES = ’CLDR 1.5:fr_FR’
CALL MONREPORT.CONNECTION

CONNECTION }L - zIPX,SH?D(f
CONNECTION }LU/?v,SD`Sw}]"zzD>q=D(f#

S DB2 f> 9.7 ^)| 1 *<a) CONNECTION }L#

o(

�� CONNECTION ( monitoring_interval , application_handle ) ��

N}

monitoring_interval

`M* INTEGER DI!dkN},CZ8(Z(fyU/`S}].0,U/b

)}]DVx1d(TkF)#}g,g{8(`S1ddt* 30 k,G4C}

LawCm/},H} 30 k"YNwCm/}#;sC}LaFcnp,b)n

p431ddtZdD|D#g{48( monitoring_interval N}(r_8(K

NULL),G41!5* 10#P'dkD6'G{}5 0 = 3600(4,n$ 1 !

1)#

application_handle

`M* BIGINT DI!dkN},CZ8(j6,SD&CLrdz#g{48(

application_handle N}(r_8(K NULL),G4TZ?v,S,(f<+|(

;Z#1!5* NULL#

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(

TB>}]>wC CONNECTION }LDwV=(#Z;v>}TyP,Szz;v(

f,T>D}]T& 10 k1ddt:

call monreport.connection;
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B;v>}TyP,Szz;v(f,T>D}]T& 30 k1ddt:

call monreport.connection(30);

B;v>}T&CLrdz* 34 D,Szz(f#T>D}]yZ4m/}P[}D

xT\}(x;GyZ101ddt)#

call monreport.connection(0, 34);

B;v>}T&CLrdz* 34 D,Szz(f#T>D}]T&Z 10 k1ddt#

call monreport.connection(DEFAULT, 34);

CURRENTAPPS }L - zI1dc&CLr&mH?D(f
CURRENTAPPS }LU/PX?v,SD$w%*"zmLrMn/D1021&m4

,DE"#

S DB2 f> 9.7 ^)| 1 *<a) CURRENTAPPS }L#

o(

�� CURRENTAPPS ( ) ��

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(

TB>}]>wC CURRENTAPPS }LDwV=(:

call monreport.currentapps;

call monreport.currentapps();

CURRENTSQL }L - zI\an/D(f

CURRENTSQL }LzID>q=D(f,C(f\a10KPDn/#

S DB2 f> 9.7 ^)| 1 *<a) CURRENTSQL }L#

o(

�� CURRENTSQL ( member ) ��

N}

member

`M* SMALLINT DdkN},CZ7(GT>X(I1rVxD}]9GyP

I1\F}]#g{48(CN}(r_8(K NULL),G4(fT>yPI1

\F5#g{8(KP'I1`E,G4(fT>CI1D5#

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(
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TB>}]>wC CURRENTSQL }LDwV=(#Z;v>}zzD(fT>yPI

1[/Dn/H?:

call monreport.currentsql;

B;v>}zzD(fT>X(ZI1`E 4 Dn/T\Dn/H?:

call monreport.currentsql(4);

DBSUMMARY }L - zI53M&CLrT\8jD**(f

DBSUMMARY }LzID>q=D`S(f,C(f\a53M&CLrT\8j#

S DB2 f> 9.7 ^)| 1 *<a) DBSUMMARY }L#

“}]b**”(f|,{v}]bT0?v,S"$w:X"~q`M}]bI1D

X|T\8jDnk`S}]#

o(

�� DBSUMMARY ( monitoring_interval ) ��

N}

monitoring_interval

`M* INTEGER DI!dkN},CZ8(Z(fyU/`S}].0,U/b

)}]DVx1d(TkF)#}g,g{8(`S1ddt* 30 k,G4C}

LawCm/},H} 30 k"YNwCm/}#;s DBSUMMARY }LaFc

np,b)np431ddtZdD|D#g{48( monitoring_interval N}(r

_8(K NULL),G41!5* 10#P'dkD6'G{}5 0 = 3600(4,

n$ 1 !1)#

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(

TB>}]>wC DBSUMMARY }LDwV=(#Z;v>}zz;v(f,dPT

>D}]T& 10 k1ddt:

call monreport.dbsummary;

B;v>}zz;v(f,dPT>D}]T& 30 k1ddt#

call monreport.dbsummary(30);

LOCKWAIT }L - zI10x(H}D(f
“x(H}”(f|,PX10}ZxPD?vx(H}DE"#j8E"|(PXx

(VP_Mks_0yVPx(Myksx(DXwDE"#

S DB2 f> 9.7 ^)| 1 *<a) LOCKWAIT }L#
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o(

�� LOCKWAIT ( ) ��

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(

TB>}]>wC LOCKWAIT }LDwV=(:

call monreport.lockwait;

call monreport.lockwait();

--------------------------------------------------------------------------------
--------------------------------------------------------------------------------
Monitoring report - current lock waits
--------------------------------------------------------------------------------
Database: SAMPLE
Generated: 08/28/2009 07:16:26

================================================================================
Part 1 - Summary of current lock waits

--------------------------------------------------------------------------------

REQ_APPLICATION LOCK_MODE HLD_APPLICATION LOCK_ LOCK_OBJECT_TYPE
# HANDLE REQUESTED _HANDLE MODE
---- --------------- --------- --------------- ----- ----------------------
1 26 U 21 U ROW
2 25 U 21 U ROW
3 24 U 21 U ROW
4 23 U 21 U ROW
5 22 U 21 U ROW
6 27 U 21 U ROW

================================================================================

...

390 record(s) selected.

Return Status = 0

< 1. y> MONREPORT.LOCKWAIT dv - **?V
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================================================================================
Part 2: Details for each current lock wait

lock wait #:1
--------------------------------------------------------------------------------

-- Lock details --

LOCK_NAME = 04000500040000000000000052
LOCK_WAIT_START_TIME = 2009-08-28-07.15.31.013802
LOCK_OBJECT_TYPE = ROW
TABSCHEMA = TRIPATHY
TABNAME = INVENTORY
ROWID = 4
LOCK_STATUS = W
LOCK_ATTRIBUTES = 0000000000000000
ESCALATION = N

-- Requestor and holder application details --

Attributes Requestor Holder
------------------- ----------------------------- ----------------------------
APPLICATION_HANDLE 26 21
APPLICATION_ID *LOCAL.tripathy.090828111531 *LOCAL.tripathy.090828111435
APPLICATION_NAME java java
SESSION_AUTHID TRIPATHY TRIPATHY
MEMBER 0 0
LOCK_MODE - U
LOCK_MODE_REQUESTED U -

-- Lock holder current agents --

AGENT_TID = 41
REQUEST_TYPE = FETCH
EVENT_STATE = IDLE
EVENT_OBJECT = REQUEST
EVENT_TYPE = WAIT
ACTIVITY_ID =
UOW_ID =

-- Lock holder current activities --

ACTIVITY_ID = 1
UOW_ID = 1
LOCAL_START_TIME = 2009-08-28-07.14.31.079757
ACTIVITY_TYPE = READ_DML
ACTIVITY_STATE = IDLE

STMT_TEXT =
select * from inventory for update

-- Lock requestor waiting agent and activity --

AGENT_TID = 39
REQUEST_TYPE = FETCH
ACTIVITY_ID = 1
UOW_ID = 1
LOCAL_START_TIME = 2009-08-28-07.15.31.012935
ACTIVITY_TYPE = READ_DML
ACTIVITY_STATE = EXECUTING

STMT_TEXT =
select * from inventory for update

< 2. y> MONREPORT.LOCKWAIT dv - j8E"?V
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PKGCACHE }L - zI|_Y:fH?D**(f

“|_Y:f**”(fP>4wVH?FcD|_Y:fP[}Dn#Cod#

S DB2 f> 9.7 ^)| 1 *<a) PKGCACHE }L#

o(

�� PKGCACHE ( cache_interval , section_type , member ) ��

N}

cache_interval

`M* INTEGER DI!dkN},CZ8((fv&|(}%}VS(I

cache_interval 58()Z|BD|_Y:fu?D}]#}g,cache_interval 5 60

ay]}% 60 VSZ|BD|_Y:fu?zz(f#P'5* 0 = 10080 .

dD{}('Vn$ 7 lD1ddt)#g{48(CN}(r_8(K

NULL),G4(f|(|_Y:fu?D}],;\|GN1mSr|B<Gg

K#

section_type

`M* CHAR(1) DI!dkN},CZ8((fGq&|(2, SQL M/r/,

SQL D}]#g{48(CN}(r_8(K NULL),G4(f|(=V`MD

SQL D}]#P'5* d r D(CZ/,)T0 s r S(CZ2,)#

member

`M* SMALLINT DI!dkN},CZ7(GT>X(I1rVxD}]9G

yPI1\F}]#g{48(CN}(r_8(K NULL),G4(fT>yP

I1\F5#g{8(KP'I1`E,G4(fT>CI1D5#

Z(

h*TBX(:

v T MONREPORT #iD EXECUTE X(

TB>}]>wC PKGCACHE }LDwV=(#Z;v>}y]|_Y:fPDyP

odzz(f,"T>yPI1[/D}]:

call monreport.pkgcache;

B;v>}y]|_Y:fPdH?Z}% 30 VSZxPK|BD/,M2,odz

z(f,"T>yPI1[/D}]:

call monreport.pkgcache(30);

B;v>}y]|_Y:fPDyP/,odzz(f,"T>yPI1[/D}

]:

call monreport.pkgcache(DEFAULT, 'd’);

B;v>}y]|_Y:fPdH?Z}% 30 VSZxPK|BD/,M2,odz

z(f,"T>X(ZI1`E 4 D}]:

call db2monreport.pkgcache(30, DEFAULT, 4);
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UTL_DIR #i
UTL_DIR #ia);i}L,CZ,$k UTL_FILE #i;p9CD?<p{#

":UTL_DIR #i;"vNN1SDYw53wC,}g mkdir r rmdir |n#To

m?<D,$;ZK#iD6'.Z#

K#iD#=* SYSIBMADM#

UTL_DIR #i|(TB53(eD}L#

m 30. UTL_DIR #iPICD53(e}L

}L{F hv

CREATE_DIRECTORY }L T8(764(?<p{#

CREATE_OR_REPLACE_DIRECTORY }L T8(764(rf;?<p{#

DROP_DIRECTORY }L >}8(D?<p{#

GET_DIRECTORY_PATH }L q!8(D?<p{D`&76#

CREATE_DIRECTORY }L - 4(?<p{
CREATE_DIRECTORY }LT8(764(?<p{#

?<E"f"Z SYSTOOLS.DIRECTORIES P,SYSTOOLS.DIRECTORIES GzZ;

NT?v}]b}CK#i1Z SYSTOOLSPACE P4(D#

o(

�� UTL_DIR.CREATE_DIRECTORY ( alias , path ) ��

}LN}

alias

`M* VARCHAR(128) DdkN},CZ8(?<p{#

path

`M* VARCHAR(1024) DdkN},CZ8(76#

Z(

T UTL_DIR #iD EXECUTE X(#

>}

4(?<p{,"ZT UTL_FILE.FOPEN /}DwCP9CCp{#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE proc1()
BEGIN

DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE isOpen BOOLEAN;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
CALL UTL_DIR.CREATE_DIRECTORY(’mydir’, ’/home/user/temp/mydir’);
SET v_filehandle = UTL_FILE.FOPEN(’mydir’,v_filename,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );
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IF isOpen != TRUE THEN
RETURN -1;

END IF;
CALL DBMS_OUTPUT.PUT_LINE(’Opened file: ’ || v_filename);
CALL UTL_FILE.FCLOSE(v_filehandle);

END@

CALL proc1@

K>}zITBdv:

Opened file: myfile.csv

CREATE_OR_REPLACE_DIRECTORY }L - 4(rf;?<
p{

CREATE_OR_REPLACE_DIRECTORY }LT8(764(rf;?<p{#

?<E"f"Z SYSTOOLS.DIRECTORIES P,SYSTOOLS.DIRECTORIES GzZ;

NT?v}]b}CK#i1Z SYSTOOLSPACE P4(D#

o(

�� UTL_DIR.CREATE_OR_REPLACE_DIRECTORY ( alias , path ) ��

}LN}

alias

`M* VARCHAR(128) DdkN},CZ8(?<p{#

path

`M* VARCHAR(1024) DdkN},CZ8(76#

Z(

T UTL_DIR #iD EXECUTE X(#

>}

>} 1:4(?<p{#r*C?<Q-fZ,yT"zKms#

CALL UTL_DIR.CREATE_DIRECTORY(’mydir’, ’home/user/temp/empdir’)@

K>}zITBdv:

SQL0438N
&CLr"zKmsr/f,oOD>*:
“Q(e?<p{”#SQLSTATE=23505

>} 2:4(rf;?<p{#

CALL UTL_DIR.CREATE_OR_REPLACE_DIRECTORY(’mydir’, ’home/user/temp/empdir’)@

K>}zITBdv:

Return Status = 0

DROP_DIRECTORY }L - >}?<p{
DROP_DIRECTORY }L>}8(D?<p{#
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o(

�� UTL_DIR.DROP_DIRECTORY ( alias ) ��

}LN}

alias

`M* VARCHAR(128) DdkN},CZ8(?<p{#

Z(

T UTL_DIR #iD EXECUTE X(#

>}

>}8(D?<p{#

CALL UTL_DIR.DROP_DIRECTORY(’mydir’)@

K>}zITBdv:

Return Status = 0

GET_DIRECTORY_PATH }L - q!?<p{D76
GET_DIRECTORY_PATH }L5X?<p{DT&76#

o(

�� UTL_DIR.GET_DIRECTORY_PATH ( alias , path ) ��

}LN}

alias

`M* VARCHAR(128) DdkN},CZ8(?<p{#

path

`M* VARCHAR(1024) DdvN},CZ8(T?<p{(eD76#

Z(

T UTL_DIR #iD EXECUTE X(#

>}

q!T?<p{(eD76#

CALL UTL_DIR.GET_DIRECTORY_PATH(’mydir’, ? )@

K>}zITBdv:

Value of output parameters
--------------------------
Parameter Name : PATH
Parameter Value : home/rhoda/temp/mydir

Return Status = 0
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UTL_FILE #i
UTL_FILE #ia);i}L,CZA!M4k}]b~qwDD~53ODD~#

K#iD#=* SYSIBMADM#

UTL_FILE #i|(TB53(e}LM`M#

m 31. UTL_FILE #iPICD53(e}L

}L{F hv

FCLOSE }L XU8(DD~#

FCLOSE_ALL }L XUyPr*DD~#

FCOPY }L +;vD~PDD>4F=m;vD~#

FFLUSH }L +44kD}]4kD~

FOPEN /} r*D~#

FREMOVE }L }%D~#

FRENAME }L X|{D~#

GET_LINE }L SD~q!;P#

IS_OPEN /} 7(8(DD~GqQr*#

NEW_LINE }L +PaxV{rP4AD~#

PUT }L +V{.4AD~#

PUT_LINE }L +%P4AD~#

PUTF }L +q=V{.4AD~#

UTL_FILE.FILE_TYPE f"D~dz#

TBG&CLrI\SU=D8(iv(|G; Oracle F*“l#”)Pm#

m 32. &CLrD8(iv

u~{ hv

access_denied TD~DCJ;Yw53\x#

charsetmismatch 9C FOPEN_NCHAR r*KD~,+sx I/O

Yw9CKG CHAR /},g PUTF r

GET_LINE#

delete_failed ^(>}D~#

file_open D~Qr*#

internal_error UTL_FILE #iPvV4&mDZ?ms#

invalid_filehandle D~dz;fZ#

invalid_filename 76P;fZ_P8({FDD~#

invalid_maxlinesize FOPEN D MAX_LINESIZE 5^'#|XkZ

1 k 32672 .d#

invalid_mode FOPEN PD open_mode N}^'#

invalid_offset FSEEK D ABSOLUTE_OFFSET N}^'#|

XksZ 0 R!ZD~PD\VZ}#

invalid_operation 4\4ksr*rYwD~#

invalid_path 8(D76;fZrT}]b;IS
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m 32. &CLrD8(iv (x)

u~{ hv

read_error ^(A!CD~#

rename_failed ^(X|{CD~#

write_error ^(4ACD~#

C(5w

*}CD~53OD?<,k9C?<p{#I(}wC

UTL_DIR.CREATE_DIRECTORY r UTL_DIR.CREATE_OR_REPLACE_DIRECTORY

}L44(?<p{#}g,CALL UTL_DIR.CREATE_DIRECTORY(’mydir’, ’home/user/

temp/mydir’)@#

UTL_FILE #i(}9C DB2 5}j644PD~Yw#rK,g{z*r*D~,

ki$ DB2 5}j6Gq_PJ1DYw53mI(#

UTL_FILE #ivZGVx}]b73P\'V#

FCLOSE }L - XUQr*D~
FCLOSE }LXU8(DD~#

o(

�� UTL_FILE.FCLOSE ( file ) ��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkrdvN},dP|,D~dz#D~XU

1,K5hC* 0#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

r*D~,+3)D>4ACD~,;sXUCD~#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE proc1()
BEGIN

DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE isOpen BOOLEAN;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
SET v_filehandle = UTL_FILE.FOPEN(v_dirAlias,v_filename,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );

IF isOpen != TRUE THEN
RETURN -1;

END IF;
CALL UTL_FILE.PUT_LINE(v_filehandle,’Some text to write to the file.’);
CALL UTL_FILE.FCLOSE(v_filehandle);
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SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );
IF isOpen != TRUE THEN

CALL DBMS_OUTPUT.PUT_LINE(’Closed file: ’ || v_filename);
END IF;

END@

CALL proc1@

K>}zITBdv:

Closed file: myfile.csv

FCLOSE_ALL }L - XUyPQr*D~
FCLOSE_ALL }LXUyPQr*D~#49;P*XUDQr*D~,C}L2aI

&KP#

o(

�� UTL_FILE.FCLOSE_ALL ��

Z(

T UTL_FILE #iD EXECUTE X(#

>}

r*;)D~,+3)D>4Ab)D~,;sXUyPQr*D~#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE proc1()
BEGIN

DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE v_filehandle2 UTL_FILE.FILE_TYPE;
DECLARE isOpen BOOLEAN;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
DECLARE v_filename2 VARCHAR(20) DEFAULT ’myfile2.csv’;
SET v_filehandle = UTL_FILE.FOPEN(v_dirAlias,v_filename,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );

IF isOpen != TRUE THEN
RETURN -1;

END IF;
CALL UTL_FILE.PUT_LINE(v_filehandle,’Some text to write to a file.’);
SET v_filehandle2 = UTL_FILE.FOPEN(v_dirAlias,v_filename2,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle2 );

IF isOpen != TRUE THEN
RETURN -1;

END IF;
CALL UTL_FILE.PUT_LINE(v_filehandle2,’Some text to write to another file.’);
CALL UTL_FILE.FCLOSE_ALL;
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );

IF isOpen != TRUE THEN
CALL DBMS_OUTPUT.PUT_LINE(v_filename || ’ is now closed.’);

END IF;
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle2 );

IF isOpen != TRUE THEN
CALL DBMS_OUTPUT.PUT_LINE(v_filename2 || ’ is now closed.’);

END IF;
END@

CALL proc1@
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K>}zITBdv:

myfile.csv is now closed.
myfile2.csv is now closed.

FCOPY }L - +;vD~PDD>4F=m;vD~
FCOPY }L+;vD~PDD>4F=m;vD~#

o(

�� UTL_FILE.FCOPY ( location , filename , dest_dir , dest_file �

� )
, start_line

, end_line

��

}LN}

location

`M* VARCHAR(128) DdkN},CZ8(|,4D~D?<Dp{#

filename

`M* VARCHAR(255) DdkN},CZ8(4D~D{F#

dest_dir

`M* VARCHAR(128) DdkN},CZ8(?j?<Dp{#

dest_file

`M* VARCHAR(255) DdkN},CZ8(?jD~D{F#

start_line

`M* INTEGER DI!dkN},CZ8(4D~P*4FDZ;PD>DP

E#1!5* 1#

end_line

`M* INTEGER DI!dkN},CZ8(4D~P*4FDns;PD>DP

E#g{KN};!Tr*U,G4C}LLx4FyPD>1=D~a2#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

4(D~ empfile.csv D1>,CD~|, emp mPD01D:E(gPm#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’empcopy.csv’;
DECLARE v_empline VARCHAR(200);
CALL UTL_FILE.FCOPY(v_dirAlias,v_src_file,v_dirAlias,v_dest_file);

END@

CALL proc1@
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K>}zITBdv:

Return Status = 0

D~1> empcopy.csv |,TB}]:

10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220
20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300
30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060
50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214
60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580
70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893
90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380
100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092

FFLUSH }L - +44kD}]4kD~
FFLUSH }L?F+4k:exPD44k}]4AD~#

o(

�� UTL_FILE.FFLUSH ( file ) ��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,D~dz#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

wC NEW_LINE }Ls"B?P#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile_src UTL_FILE.FILE_TYPE;
DECLARE v_empfile_tgt UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’empfilenew.csv’;
DECLARE v_empline VARCHAR(200);
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLSTATE1 CHAR(5) DEFAULT ’00000’;
DECLARE CONTINUE HANDLER FOR SQLSTATE ’02000’SET SQLSTATE1 = SQLSTATE;

SET v_empfile_src = UTL_FILE.FOPEN(v_dirAlias,v_src_file,’r’);
SET v_empfile_tgt = UTL_FILE.FOPEN(v_dirAlias,v_dest_file,’w’);

loop1: LOOP
CALL UTL_FILE.GET_LINE(v_empfile_src,v_empline);
IF SQLSTATE1 = ’02000’ THEN -- NO DATA FOUND

LEAVE loop1;
END IF;
CALL UTL_FILE.PUT(v_empfile_tgt,v_empline);
CALL UTL_FILE.NEW_LINE(v_empfile_tgt);
CALL UTL_FILE.FFLUSH(v_empfile_tgt);

END LOOP;
CALL DBMS_OUTPUT.PUT_LINE(’Updated file: ’ || v_dest_file);
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CALL UTL_FILE.FCLOSE_ALL;
END@

CALL proc1@

K>}zITBdv:

Updated file: empfilenew.csv

|BsDD~ empfilenew.csv |,TB}]:

10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220

20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300

30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060

50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214

60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580

70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893

90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380

100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092

FOPEN /} - r*D~
FOPEN /}r*D~T4P I/O#

o(

�� UTL_FILE.FOPEN ( location , filename , open_mode )
, max_linesize

��

5X5

K/}5X`M* UTL_FILE.FILE_TYPE D5,CZ8>Qr*D~Ddz#

/}N}

location

`M* VARCHAR(128) DdkN},CZ8(|,CD~D?<Dp{#

filename

`M* VARCHAR(255) DdkN},CZ8(CD~D{F#

open_mode

`M* VARCHAR(10) DdkN},CZ8(CD~Dr*==:

a 7SAD~

r A!D~

w 4AD~

max_linesize

`M* INTEGER DI!dkN},CZ8(PDnss!(TV{F)#1!5

* 1024 VZ# ZA!==B,g{"TA!s!,} max_linesize DP,G4a

Wvl##Z4kM7S==B,g{"T4ks!,} max_linesize DP,G4

aWvl##PaxV{;aFkPs!#
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Z(

T UTL_FILE #iD EXECUTE X(#

>}

r*D~,+3)D>4ACD~,;sXUCD~#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE proc1()
BEGIN

DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE isOpen BOOLEAN;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
SET v_filehandle = UTL_FILE.FOPEN(v_dirAlias,v_filename,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );

IF isOpen != TRUE THEN
RETURN -1;

END IF;
CALL DBMS_OUTPUT.PUT_LINE(’Opened file: ’ || v_filename);
CALL UTL_FILE.PUT_LINE(v_filehandle,’Some text to write to the file.’);
CALL UTL_FILE.FCLOSE(v_filehandle);

END@

CALL proc1@

K>}zITBdv#

Opened file: myfile.csv

FREMOVE }L - }%D~
FREMOVE }LS53P}%8(D~#g{CD~;fZ,G4K}LaWvl##

o(

�� UTL_FILE.FREMOVE ( location , filename ) ��

}LN}

location

`M* VARCHAR(128) DdkN},CZ8(|,CD~D?<Dp{#

filename

`M* VARCHAR(255) DdkN},CZ8(CD~D{F#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

S53P}%D~ myfile.csv#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
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DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
CALL UTL_FILE.FREMOVE(v_dirAlias,v_filename);
CALL DBMS_OUTPUT.PUT_LINE(’Removed file: ’ || v_filename);

END@

CALL proc1@

K>}zITBdv:

Removed file: myfile.csv

FRENAME }L - X|{D~
FRENAME }LIX|{8(DD~#X|{D~IP'X+D~S;v;CFAm;

v;C#

o(

�� UTL_FILE.FRENAME ( location , filename , dest_dir , dest_file )
, replace

��

}LN}

location

`M* VARCHAR(128) DdkN},CZ8(|,*X|{DD~D?<Dp{#

filename

`M* VARCHAR(255) DdkN},CZ8(*X|{DD~D{F#

dest_dir

`M* VARCHAR(128) DdkN},CZ8(?j?<Dp{#

dest_file

`M* VARCHAR(255) DdkN},CZ8(D~DB{F#

replace

`M* INTEGER DI!dkN},CZ8(Gqf;?< dest_dir PDD~

dest_file(g{CD~QfZ):

1 f;VPD~#

0 CD~QfZ1Wvl##g{4T replace 8(NN5,G4bG1!

5#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

X|{D~ empfile.csv,CD~|, emp mPD01D:E(gPm#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’oldemp.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’newemp.csv’;
DECLARE v_replace INTEGER DEFAULT 1;
CALL UTL_FILE.FRENAME(v_dirAlias,v_src_file,v_dirAlias,
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v_dest_file,v_replace);
CALL DBMS_OUTPUT.PUT_LINE(’The file ’ || v_src_file ||

’ has been renamed to ’ || v_dest_file);
END@

CALL proc1@

K>}zITBdv:

The file oldemp.csv has been renamed to newemp.csv

GET_LINE }L - SD~q!P
GET_LINE }LS8(D~q!D>P#CD>P;|(PaxU9{#;Pd{*A

!DP1,C}LaWv NO_DATA_FOUND l##

o(

�� UTL_FILE.GET_LINE ( file , buffer ) ��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,Qr*D~Ddz#

buffer

`M* VARCHAR(32672) DdvN},dP|,D~PDD>P#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

S7=2A!"T>D~ empfile.csv PDG<#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_empline VARCHAR(200);
DECLARE v_count INTEGER DEFAULT 0;
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLSTATE1 CHAR(5) DEFAULT ’00000’;
DECLARE CONTINUE HANDLER FOR SQLSTATE ’ORANF’SET SQLSTATE1 = SQLSTATE;

SET v_empfile = UTL_FILE.FOPEN(v_dirAlias,v_filename,’r’);

loop1: LOOP
CALL UTL_FILE.GET_LINE(v_empfile, v_empline);
IF SQLSTATE1 = ’ORANF’ THEN -- NO DATA FOUND

LEAVE loop1;
END IF;
CALL DBMS_OUTPUT.PUT_LINE(v_empline);
SET v_count = v_count + 1;

END LOOP;
CALL DBMS_OUTPUT.PUT_LINE(’End of file ’ || v_filename || ’ - ’ || v_count

|| ’ records retrieved’);

316 SQL }LoT:&CLrtCM'V



CALL UTL_FILE.FCLOSE(v_empfile);
END@

CALL proc1@

K>}zITBdv:

10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220

20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300

30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060

50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214

60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580

70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893

90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380

100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092

End of file empfile.csv - 8 records retrieved

IS_OPEN /} - 7(8(DD~GqQr*
IS_OPEN /}7(8(DD~GqQr*#

o(

�� UTL_FILE.IS_OPEN ( file ) ��

5X5

K/}5X`M* BOOLEAN D5,CZ8>8(DD~Qr* (TRUE) 9GQXU

(FALSE)#

/}N}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,D~dz#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

TB>}]>:Z+D>4AD~.0,zIwC IS_OPEN /}TliCD~GqQ

r*#

SET SERVEROUTPUT ON@

CREATE OR REPLACE PROCEDURE proc1()
BEGIN

DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE isOpen BOOLEAN;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
SET v_filehandle = UTL_FILE.FOPEN(v_dirAlias,v_filename,’w’);
SET isOpen = UTL_FILE.IS_OPEN( v_filehandle );

IF isOpen != TRUE THEN
RETURN -1;
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END IF;
CALL UTL_FILE.PUT_LINE(v_filehandle,’Some text to write to the file.’);
CALL DBMS_OUTPUT.PUT_LINE(’Updated file: ’ || v_filename);
CALL UTL_FILE.FCLOSE(v_filehandle);

END@

CALL proc1@

K>}zITBdv#

Updated file: myfile.csv

NEW_LINE }L - +PaxV{rP4AD~
NEW_LINE }L+PaxV{rP4A8(D~#

o(

�� UTL_FILE.NEW_LINE ( file )
, lines

��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,D~dz#

lines

`M* INTEGER DI!dkN},CZ8(*4AD~DPaxV{rPD}

?#1!5* 1#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

4k|,xP}vUqD01G<PmDD~#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile_src UTL_FILE.FILE_TYPE;
DECLARE v_empfile_tgt UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’empfilenew.csv’;
DECLARE v_empline VARCHAR(200);
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLSTATE1 CHAR(5) DEFAULT ’00000’;
DECLARE CONTINUE HANDLER FOR SQLSTATE ’02000’SET SQLSTATE1 = SQLSTATE;

SET v_empfile_src = UTL_FILE.FOPEN(v_dirAlias,v_src_file,’r’);
SET v_empfile_tgt = UTL_FILE.FOPEN(v_dirAlias,v_dest_file,’w’);

loop1: LOOP
CALL UTL_FILE.GET_LINE(v_empfile_src,v_empline);
IF SQLSTATE1 = ’02000’ THEN -- NO DATA FOUND

LEAVE loop1;
END IF;
CALL UTL_FILE.PUT(v_empfile_tgt,v_empline);
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CALL UTL_FILE.NEW_LINE(v_empfile_tgt, 2);
END LOOP;

CALL DBMS_OUTPUT.PUT_LINE(’Wrote to file: ’ || v_dest_file);
CALL UTL_FILE.FCLOSE_ALL;

END@

CALL proc1@

K>}zITBdv:

Wrote to file: empfilenew.csv

|BsDD~ empfilenew.csv |,TB}]:

10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220

20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300

30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060

50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214

60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580

70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893

90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380

100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092

PUT }L - +V{.4AD~
PUT }L+V{.4A8(D~#V{.a2;a4kNNPaxV{rP#

o(

�� UTL_FILE.PUT ( file , buffer ) ��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,D~dz#

buffer

`M* VARCHAR(32672) DdkN},CZ8(*4AD~DD>#

Z(

T UTL_FILE #iD EXECUTE X(#

Z 3 B 53(eD#i 319



>}

9C PUT }L+V{.mSAD~,;s9C NEW_LINE }L4mSPaxV{r

P#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile_src UTL_FILE.FILE_TYPE;
DECLARE v_empfile_tgt UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’empfilenew.csv’;
DECLARE v_empline VARCHAR(200);
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLSTATE1 CHAR(5) DEFAULT ’00000’;
DECLARE CONTINUE HANDLER FOR SQLSTATE ’02000’SET SQLSTATE1 = SQLSTATE;

SET v_empfile_src = UTL_FILE.FOPEN(v_dirAlias,v_src_file,’r’);
SET v_empfile_tgt = UTL_FILE.FOPEN(v_dirAlias,v_dest_file,’w’);

loop1: LOOP
CALL UTL_FILE.GET_LINE(v_empfile_src,v_empline);
IF SQLSTATE1 = ’02000’ THEN -- NO DATA FOUND

LEAVE loop1;
END IF;
CALL UTL_FILE.PUT(v_empfile_tgt,v_empline);
CALL UTL_FILE.NEW_LINE(v_empfile_tgt, 2);

END LOOP;

CALL DBMS_OUTPUT.PUT_LINE(’Wrote to file: ’ || v_dest_file);
CALL UTL_FILE.FCLOSE_ALL;

END@

CALL proc1@

K>}zITBdv:

Wrote to file: empfilenew.csv

|BsDD~ empfilenew.csv |,TB}]:

10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220

20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300

30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060

50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214

60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580

70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893

90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380

100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092
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C(5w

9C PUT }L+V{.mSAD~s,k9C NEW_LINE }L+PaxV{rPm

SAD~#

PUT_LINE }L - +%P4AD~
PUT_LINE }L+|(PaxV{rPD;PD>4A8(D~#

o(

�� UTL_FILE.PUT_LINE ( file , buffer ) ��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,CP+4ADD~Ddz#

buffer

`M* VARCHAR(32672) DdkN},CZ8(*4AD~DD>#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

9C PUT_LINE }L+D>P4AD~#

CALL proc1@
SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
BEGIN

DECLARE v_empfile_src UTL_FILE.FILE_TYPE;
DECLARE v_empfile_tgt UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’empdir’;
DECLARE v_src_file VARCHAR(20) DEFAULT ’empfile.csv’;
DECLARE v_dest_file VARCHAR(20) DEFAULT ’empfilenew2.csv’;
DECLARE v_empline VARCHAR(200);
DECLARE v_count INTEGER DEFAULT 0;
DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE SQLSTATE CHAR(5) DEFAULT ’00000’;
DECLARE SQLSTATE1 CHAR(5) DEFAULT ’00000’;
DECLARE CONTINUE HANDLER FOR SQLSTATE ’02000’SET SQLSTATE1 = SQLSTATE;

SET v_empfile_src = UTL_FILE.FOPEN(v_dirAlias,v_src_file,’r’);
SET v_empfile_tgt = UTL_FILE.FOPEN(v_dirAlias,v_dest_file,’w’);

loop1: LOOP
CALL UTL_FILE.GET_LINE(v_empfile_src,v_empline);
IF SQLSTATE1 = ’02000’ THEN -- NO DATA FOUND

LEAVE loop1;
END IF;
SET v_count = v_count + 1;
CALL UTL_FILE.PUT(v_empfile_tgt,’Record ’ || v_count || ’: ’);
CALL UTL_FILE.PUT_LINE(v_empfile_tgt,v_empline);

END LOOP;
CALL DBMS_OUTPUT.PUT_LINE(’End of file ’ || v_src_file || ’ - ’ || v_count

|| ’ records retrieved’);
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CALL UTL_FILE.FCLOSE_ALL;
END@

CALL proc1@

K>}zITBdv:

End of file empfile.csv - 8 records retrieved

|BsDD~ empfilenew2.csv |,TB}]:

Record 1: 10,CHRISTINE,I,HAAS,A00,3978,1/1/1965,PRES,18,F,8/24/1933,52750,1000,4220

Record 2: 20,MICHAEL,L,THOMPSON,B01,3476,10/10/1973,MANAGER,18,M,2/2/1948,41250,800,3300

Record 3: 30,SALLY,A,KWAN,C01,4738,4/5/1975,MANAGER,20,F,5/11/1941,38250,800,3060

Record 4: 50,JOHN,B,GEYER,E01,6789,8/17/1949,MANAGER,16,M,9/15/1925,40175,800,3214

Record 5: 60,IRVING,F,STERN,D11,6423,9/14/1973,MANAGER,16,M,7/7/1945,32250,500,2580

Record 6: 70,EVA,D,PULASKI,D21,7831,9/30/1980,MANAGER,16,F,5/26/1953,36170,700,2893

Record 7: 90,EILEEN,W,HENDERSON,E11,5498,8/15/1970,MANAGER,16,F,5/15/1941,29750,600,2380

Record 8: 100,THEODORE,Q,SPENSER,E21,972,6/19/1980,MANAGER,14,M,12/18/1956,26150,500,2092

PUTF }L - +q=V{.4AD~
PUTF }L+q=V{.4A8(DD~#

o(

�� �

,

UTL_FILE.PUTF ( file , format , )
argN

��

}LN}

file

`M* UTL_FILE.FILE_TYPE DdkN},dP|,D~dz#

format

`M* VARCHAR(1024) DdkN},CZ8(q=/D>19CDV{.#Xb

V{rP %s +f;* argN D5#XbV{rP \n 8>;P#

argN

`M* VARCHAR(1024) DI!dkN},CZ8(q=V{.P*f;XbV{

rP %s DT&5}D5#n`I8( 5 vN}:arg1 = arg5#arg1 +f; %s

DZ;v5},arg2 f; %s DZ~v5},TK`F#

Z(

T UTL_FILE #iD EXECUTE X(#

>}

q=/01}]#

SET SERVEROUTPUT ON@

CREATE PROCEDURE proc1()
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BEGIN
DECLARE v_filehandle UTL_FILE.FILE_TYPE;
DECLARE v_dirAlias VARCHAR(50) DEFAULT ’mydir’;
DECLARE v_filename VARCHAR(20) DEFAULT ’myfile.csv’;
DECLARE v_format VARCHAR(200);
SET v_format = ’%s %s, %s\nSalary: $%s Commission: $%s\n\n’;
SET v_filehandle = UTL_FILE.FOPEN(v_dirAlias,v_filename,’w’);
CALL UTL_FILE.PUTF(v_filehandle,v_format,’000030’,’SALLY’,’KWAN’,’40175’,’3214’);
CALL DBMS_OUTPUT.PUT_LINE(’Wrote to file: ’ || v_filename);
CALL UTL_FILE.FCLOSE(v_filehandle);

END@

CALL proc1@

K>}zITBdv:

Wrote formatted text to file: myfile.csv

q=/D~ myfile.csv |,TB}]:

000030 SALLY, KWAN
Salary: $40175 Commission: $3214

UTL_FILE.FILE_TYPE
UTL_FILE.FILE_TYPE G UTL_FILE #iPD}L9CDD~dz`M#

>}

yw`M* UTL_FILE.FILE_TYPE Dd?#

DECLARE v_filehandle UTL_FILE.FILE_TYPE;

UTL_MAIL #i
UTL_MAIL #i\;"MgSJ~#

K#iD#=* SYSIBMADM#

UTL_MAIL #i|(BP}L#

m 33. UTL_MAIL #iPICD53(e}L

}L{F hv

SEND }L +gSJ~r|""MA SMTP ~qw#

SEND_ATTACH_RAW }L k SEND }L`,,+xP BLOB =~#

SEND_ATTACH_VARCHAR2 k SEND }L`,,+xP VARCHAR =

~#

C(5w

*K9C UTL_MAIL #iI&"MgSJ~,}]bdCN} SMTP_SERVER Xk

|,;vr`vP' SMTP ~qwX7#

>}

>} 1:hC9C1!KZ 25 D%v SMTP ~qw:

db2 update db cfg using smtp_server ’smtp.ibm.com’

Z 3 B 53(eD#i 323



>} 2:hC9CKZ 2000(x;G1!KZ 25)D%v SMTP ~qw:

db2 update db cfg using smtp_server ’smtp2.ibm.com:2000’

>} 3:hC SMTP ~qwPm:

db2 update db cfg using smtp_server
’smtp.example.com,smtp1.example.com:23,smtp2.example.com:2000’

":gSJ~+4P>3r"MA?v SMTP ~qw,1=SdP;v SMTP ~qw

SU=I&&p#

SEND }L - +gSJ~"MA SMTP ~qw
SEND }L\;+gSJ~"MA SMTP ~qw#

o(

�� SEND ( sender , recipients , cc , bcc , subject , message �

�
, mime_type

, priority

) ��

N}

sender

`M* VARCHAR(256) DdkN},CZ8("M=DgSJ~X7#

recipients

`M* VARCHAR(32672) DdkN},CZ8(C:EVtDSU=gSJ~X

7#

cc `M* VARCHAR(32672) DdkN},CZ8(C:EVtD1>SU=gSJ

~X7#

bcc

`M* VARCHAR(32672) DdkN},CZ8(C:EVtD\M1>SU=g

SJ~X7#

subject

`M* VARCHAR(32672) DdkN},CZ8(gSJ~DwbP#

message

`M* VARCHAR(32672) DdkN},CZ8(gSJ~D}D#

mime_type

`M* VARCHAR(1024) DI!dkN},CZ8({"D MIME `M#1!5

* ’text/plain; charset=us-ascii’#

priority

`M* INTEGER DI!N},CZ8(gSJ~DEH6#1!5* 3#

Z(

T UTL_MAIL #iD EXECUTE X(#
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>}

>} 1:TBd{i"Mr%gSJ~{"#

BEGIN
DECLARE v_sender VARCHAR(30);
DECLARE v_recipients VARCHAR(60);
DECLARE v_subj VARCHAR(20);
DECLARE v_msg VARCHAR(200);

SET v_sender = ’kkent@mycorp.com’;
SET v_recipients = ’bwayne@mycorp.com,pparker@mycorp.com’;
SET v_subj = ’Holiday Party’;
SET v_msg = ’This year’’s party is scheduled for Friday, Dec. 21 at ’ ||

’6:00 PM. Please RSVP by Dec. 15th.’;
CALL UTL_MAIL.SEND(v_sender, v_recipients, NULL, NULL, v_subj, v_msg);

END@

K>}zITBdv:

BEGIN
DECLARE v_sender VARCHAR(30);
DECLARE v_recipients VARCHAR(60);
DECLARE v_subj VARCHAR(20);
DECLARE v_msg VARCHAR(200);

SET v_sender = ’kkent@mycorp.com’;
SET v_recipients = ’bwayne@mycorp.com,pparker@mycorp.com’;
SET v_subj = ’Holiday Party’;
SET v_msg = ’This year’’s party is scheduled for Friday, Dec. 21 at ’ ||

’6:00 PM. Please RSVP by Dec. 15th.’;
CALL UTL_MAIL.SEND(v_sender, v_recipients, NULL, NULL, v_subj, v_msg);

END
DB20000I The SQL command completed successfully.

SEND_ATTACH_RAW }L - +xP BLOB =~DgSJ~"
MA SMTP ~qw

SEND_ATTACH_RAW }L\;+xP~xF=~DgSJ~"MA SMTP ~qw#

o(

�� SEND_ATTACH_RAW ( sender , recipients , cc , bcc , subject , �

� message , mime_type , priority , attachment �

�
, att_inline

, att_mime_type
, att_filename

) ��

N}

sender

`M* VARCHAR(256) DdkN},CZ8("M=DgSJ~X7#

recipients

`M* VARCHAR(32672) DdkN},CZ8(C:EVtDSU=gSJ~X

7#

cc `M* VARCHAR(32672) DdkN},CZ8(C:EVtD1>SU=gSJ

~X7#
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bcc

`M* VARCHAR(32672) DdkN},CZ8(C:EVtD\M1>SU=g

SJ~X7#

subject

`M* VARCHAR(32672) DdkN},CZ8(gSJ~DwbP#

message

`M* VARCHAR(32672) DdkN},CZ8(gSJ~D}D#

mime_type

`M* VARCHAR(1024) DdkN},CZ8({"D MIME `M#1!5*

’text/plain; charset=us-ascii’#

priority

`M* INTEGER DdkN},CZ8(gSJ~DEH6#1!5* 3#

attachment

`M* BLOB(10M) DdkN},dP|,=~#

att_inline

`M* BOOLEAN DI!dkN},CZ8(=~Gq*IS1Sek#g{hC

*“true”,G4=~*IS1Sek,g{hC*“false”,G4=~*;IS1S

ek#1!5*“true”#

att_mime_type

`M* VARCHAR(1024) DI!dkN},CZ8(=~D MIME `M#1!5

* application/octet#

att_filename

`M* VARCHAR(512) DI!dkN},CZ8(|,=~DD~{#1!5*

NULL#

Z(

T UTL_MAIL #iD EXECUTE X(#

SEND_ATTACH_VARCHAR2 }L - +xP VARCHAR =~D
gSJ~"MA SMTP ~qw

SEND_ATTACH_VARCHAR2 }L\;+xPD>=~DgSJ~"MA SMTP ~q

w#

o(

�� SEND_ATTACH_VARCHAR2 ( sender , recipients , cc , bcc , subject , �

� message , mime_type , priority , attachment �

�
, att_inline

, att_mime_type
, att_filename

) ��
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N}

sender

`M* VARCHAR(256) DdkN},CZ8("M=DgSJ~X7#

recipients

`M* VARCHAR(32672) DdkN},CZ8(C:EVtDSU=gSJ~X

7#

cc `M* VARCHAR(32672) DdkN},CZ8(C:EVtD1>SU=gSJ

~X7#

bcc

`M* VARCHAR(32672) DdkN},CZ8(C:EVtD\M1>SU=g

SJ~X7#

subject

`M* VARCHAR(32672) DdkN},CZ8(gSJ~DwbP#

message

`M* VARCHAR(32672) DdkN},CZ8(gSJ~D}D#

mime_type

`M* VARCHAR(1024) DdkN},CZ8({"D MIME `M#1!5*

’text/plain; charset=us-ascii’#

priority

`M* INTEGER DdkN},CZ8(gSJ~DEH6#1!5* 3#

attachment

`M* VARCHAR(32000) DdkN},dP|,=~#

att_inline

`M* BOOLEAN DI!dkN},CZ8(=~Gq*IS1Sek#g{hC

*“true”,G4=~*IS1Sek,g{hC*“false”,G4=~*;IS1S

ek#1!5*“true”#

att_mime_type

`M* VARCHAR(1024) DI!dkN},CZ8(=~D MIME `M#1!5

* ’text/plain; charset=us-ascii’#

att_filename

`M* VARCHAR(512) DI!dkN},CZ8(|,=~DD~{#1!5*

NULL#

Z(

T UTL_MAIL #iD EXECUTE X(#
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UTL_SMTP #i
UTL_SMTP #iJm(}r%gSJ~+d-i(SMTP)"MgSJ~#

UTL_SMTP #i|(BP}L#

m 34. UTL_SMTP #iPICD53(e}L

}L{F hv

CLOSE_DATA }L axgSJ~{"#

COMMAND }L 4P SMTP |n#

COMMAND_REPLIES }L Z&CvV`P&pD;C4P SMTP |n#

DATA }L 8(gSJ~{"}D#

EHLO }L k SMTP ~qwxPu<E";;"5X)9

E"#

HELO }L k SMTP ~qwxPu<E";;#

HELP }L "M HELP |n#

MAIL }L t/J~Bq#

NOOP }L "MU|n#

OPEN_CONNECTION /} r*,S#

OPEN_CONNECTION }L r*,S#

OPEN_DATA }L "M DATA |n#

QUIT }L U9 SMTP a0"O*,S#

RCPT }L 8(gSJ~{"DSU=#

RSET }L U910J~Bq#

VRFY }L i$gSJ~X7#

WRITE_DATA }L 4kgSJ~{"D?V#

WRITE_RAW_DATA }L 4kI RAW }]iIDgSJ~{"?V#

BmP>#iPICD+Cd?#

m 35. UTL_SMTP #iPICD53(e`M

+Cd? }]`M hv

connection RECORD SMTP ,SDhv#

reply RECORD SMTP &pP#

CONNECTION G<`Ma) SMTP ,SDhv#

ALTER MODULE SYSIBMADM.UTL_SMTP PUBLISH TYPE connection AS ROW
(

/* name or IP address of the remote host running SMTP server */
host VARCHAR(255),

/* SMTP server port number */
port INTEGER,

/* transfer timeout in seconds */
tx_timeout INTEGER,

);

REPLY G<`Ma) SMTP &pPDhv#REPLIES G;i SMTP &pP#
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ALTER MODULE SYSIBMADM.UTL_SMTP PUBLISH TYPE reply AS ROW
(

/* 3 digit reply code received from the SMTP server */
code INTEGER,

/* the text of the message received from the SMTP server */
text VARCHAR(508)

);

>}

>} 1:TB}L9C UTL_SMTP #i9l""MD>gSJ~{"#

CREATE OR REPLACE PROCEDURE send_mail(
IN p_sender VARCHAR(4096),
IN p_recipient VARCHAR(4096),
IN p_subj VARCHAR(4096),
IN p_msg VARCHAR(4096),
IN p_mailhost VARCHAR(4096))
SPECIFIC send_mail
LANGUAGE SQL
BEGIN

DECLARE v_conn UTL_SMTP.CONNECTION;
DECLARE v_crlf VARCHAR(2);
DECLARE v_port INTEGER CONSTANT 25;

SET v_crlf = CHR(13) || CHR(10);
SET v_conn = UTL_SMTP.OPEN_CONNECTION(p_mailhost, v_port, 10);
CALL UTL_SMTP.HELO(v_conn, p_mailhost);
CALL UTL_SMTP.MAIL(v_conn, p_sender);
CALL UTL_SMTP.RCPT(v_conn, p_recipient);
CALL UTL_SMTP.DATA(

v_conn,
’Date: ’ || TO_CHAR(SYSDATE, ’Dy, DD Mon YYYY HH24:MI:SS’) || v_crlf ||
’From: ’ || p_sender || v_crlf ||
’To: ’ || p_recipient || v_crlf ||
’Subject: ’ || p_subj || v_crlf ||
p_msg);

CALL UTL_SMTP.QUIT(v_conn);
END@

CALL send_mail(’bwayne@mycorp.com’,’pparker@mycorp.com’,’Holiday Party’,
’Are you planning to attend?’,’smtp.mycorp.com’)@

>} 2:TB>}9C OPEN_DATA"WRITE_DATA M CLOSE_DATA }Lx;G

DATA }L#

CREATE OR REPLACE PROCEDURE send_mail_2(
IN p_sender VARCHAR(4096),
IN p_recipient VARCHAR(4096),
IN p_subj VARCHAR(4096),
IN p_msg VARCHAR(4096),
IN p_mailhost VARCHAR(4096)) SPECIFIC send_mail_2
LANGUAGE SQL
BEGIN

DECLARE v_conn UTL_SMTP.CONNECTION;
DECLARE v_crlf VARCHAR(2);
DECLARE v_port INTEGER CONSTANT 25;

SET v_crlf = CHR(13) || CHR(10);
SET v_conn = UTL_SMTP.OPEN_CONNECTION(p_mailhost, v_port, 10);
CALL UTL_SMTP.HELO(v_conn, p_mailhost);
CALL UTL_SMTP.MAIL(v_conn, p_sender);
CALL UTL_SMTP.RCPT(v_conn, p_recipient);
CALL UTL_SMTP.OPEN_DATA(v_conn);
CALL UTL_SMTP.WRITE_DATA(v_conn, ’From: ’ || p_sender || v_crlf);
CALL UTL_SMTP.WRITE_DATA(v_conn, ’To: ’ || p_recipient || v_crlf);
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CALL UTL_SMTP.WRITE_DATA(v_conn, ’Subject: ’ || p_subj || v_crlf);
CALL UTL_SMTP.WRITE_DATA(v_conn, v_crlf || p_msg);
CALL UTL_SMTP.CLOSE_DATA(v_conn);
CALL UTL_SMTP.QUIT(v_conn);

END@

CALL send_mail_2(’bwayne@mycorp.com’,’pparker@mycorp.com’,’Holiday Party’,
’Are you planning to attend?’,’smtp.mycorp.com’)@

CLOSE_DATA }L - axgSJ~{"
The CLOSE_DATA }LU9gSJ~{"#

C}L(}"MTBrP4U9gSJ~{":

<CR><LF>.<CR><LF>

bG;P*7D;vdc#

o(

�� CLOSE_DATA ( c
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(*XUD SMTP ,S#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

COMMAND }L - KP SMTP |n
COMMAND }L\;4P SMTP |n#

":g{&C5X`P&p,k9C COMMAND_REPLIES#

o(

�� COMMAND ( c , cmd ,
arg , reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(|n*"MAD SMTP ,S#

cmd

`M* VARCHAR(510) DdkN},CZ8(*&mD SMTP |n#
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arg

`M* VARCHAR(32672) DI!dkN},CZ8( SMTP |nDN}#1!5

* NULL#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

COMMAND_REPLIES }L - Z&CvV`P&pD;CKP
SMTP |n

COMMAND_REPLIES /}&m5X`P&pD SMTP |n#

":g{;&vV%P&p,k9C COMMAND#

o(

�� COMMAND_REPLIES ( c , cmd ,
arg , replies

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(|n*"MAD SMTP ,S#

cmd

`M* VARCHAR(510) DdkN},CZ8(*&mD SMTP |n#

arg

`M* VARCHAR(32672) DI!dkN},CZ8( SMTP |nDN}#1!5

* NULL#

replies

`M* REPLIES DI!dvN},CZS SMTP ~qw5X`P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

DATA }L - 8(gSJ~{"}D
DATA }L\;8(gSJ~{"}D#

{"T <CR><LF>.<CR><LF> rPa2#
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o(

�� DATA ( c , body
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(|n*"MAD SMTP ,S#

body

`M* VARCHAR(32000) DdkN},CZ8(*"MDgSJ~{"D}D#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

EHLO }L - k SMTP ~qwxPu<E";;"5X)9E"
EHLO }LZ(",Ssk SMTP ~qwxPu<E";;

EHLO }LJmM'zr SMTP ~qwj6Tm#HELO }L4PH[&\,+5X

OYk~qw`XDE"#

o(

�� EHLO ( c , domain
, replies

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(4PE";;19CDk

SMTP ~qwD,S#

domain

`M* VARCHAR(255) DdkN},CZ8("MwzDr{#

replies

`M* REPLIES DI!dvN},CZS SMTP ~qw5X`P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#
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HELO }L - k SMTP ~qwxPu<E";;
HELO }LZ(",Ssk SMTP ~qwxPu<E";;

HELO }LJmM'zr SMTP ~qwj6Tm#EHLO }L4PH[&\,+5X

O`k~qw`XDE"#

o(

�� HELO ( c , domain
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(4PE";;19CDk

SMTP ~qwD,S#

domain

`M* VARCHAR(255) DdkN},CZ8("MwzDr{#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

HELP }L - "M HELP |n
HELP /}\;+ HELP |n"MA SMTP ~qw#

o(

�� HELP ( c
command , replies

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(|n*"MAD SMTP ,S#

command

`M* VARCHAR(510) DI!dkN},CZ8(ksozD|n#

replies

`M* REPLIES DI!dvN},CZS SMTP ~qw5X`P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#
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C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

MAIL }L - t/J~Bq

o(

�� MAIL ( c , sender
, parameters , reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(t/J~Bq19CDk

SMTP ~qwD,S#

sender

`M* VARCHAR(256) DdkN},CZ8("M=DgSJ~X7#

N}

`M* VARCHAR(32672) DI!dkN},CZ8(q=* key=value DI!J

~|nN}#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

NOOP }L - "MU|n
NOOP }Lr SMTP ~qw"MU|n#}Kq!I&l&Tb,NOOP T~qw;

PNN0l#

o(

�� NOOP ( c
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8("M|n19CD SMTP ,

S#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#
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Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

OPEN_CONNECTION /} - 5X SMTP ~qwD,Sdz
OPEN_CONNECTION /}5X SMTP ~qwD,Sdz#

C/}+5X SMTP ~qwD,Sdz#

o(

�� OPEN_CONNECTION ( host , port , tx_timeout ) ��

N}

host

`M* VARCHAR(255) DdkN},CZ8( SMTP ~qwD{F#

port

`M* INTEGER DdkN},CZ8( SMTP ~qw}Zl}DKZE#

tx_timeout

`M* INTEGER DdkN},CZ8(,15(TkF)#*8>}L;xPH

},k+K5hC* 0#*8>}L^^ZH},k+K5hC* NULL#

Z(

T UTL_SMTP #iD EXECUTE X(#

OPEN_CONNECTION }L - r*k SMTP ~qwD,S
OPEN_CONNECTION }Lr*k SMTP ~qwD,S#

o(

�� OPEN_CONNECTION ( host , port , connection , tx_timeout , reply ) ��

N}

host

`M* VARCHAR(255) DdkN},CZ8( SMTP ~qwD{F#

port

`M* INTEGER DdkN},CZ8( SMTP ~qw}Zl}DKZE#

connection

`M* CONNECTION DdvN},CZ5X SMTP ~qwD,Sdz#

tx_timeout

`M* INTEGER DI!dkN},CZ8(,15(TkF)#*8>}L;x

PH},k+K5hC* 0#*8>}L^^ZH},k+K5hC* NULL#
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reply

`M* REPLY DdvN},CZS SMTP ~qw5X%P&p#g{ SMTP ~

qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

OPEN_DATA }L - + DATA |n"MA SMTP ~qw
OPEN_DATA }L+ DATA |n"MA SMTP ~qw#

o(

�� OPEN_DATA ( c
, reply

) ��

N}

c `M* CONNECTION DdkN},CZ8("M|n19CD SMTP ,S

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

QUIT }L - XUk SMTP ~qwDa0
QUIT }LXUk SMTP ~qwDa0#

o(

�� QUIT ( c
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(*U9D SMTP ,S#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#
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C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

RCPT }L - a)SU=DgSJ~X7
RCPT }La)SU=DgSJ~X7#

":*wH`vSU=,k`NwC RCPT }L#

o(

�� RCPT ( c , recipient
, parameters , reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(mSSU=19CD SMTP ,

S#

recipient

`M* VARCHAR(256) DdkN},CZ8(SU=DgSJ~X7#

N}

`M* VARCHAR(32672) DI!dkN},CZ8(q=* key=value DJ~|

nN}#

reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

RSET }L - ax10J~Bq
RSET }L\;U910J~Bq#

o(

�� RSET ( c
, reply

) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(!{J~Bq19CD SMTP

,S#
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reply

`M* REPLY DI!dvN},CZS SMTP ~qw5X%P&p#g{ SMTP

~qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

VRFY }L - i$SU=DgSJ~X7
VRFY /}\;i$SU=DgSJ~X7#g{gSJ~X7P',G4a5XSU

=D+{Mj<Jd#

o(

�� VRFY ( c , recipient , reply ) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(i$gSJ~X719CD

SMTP ,S#

recipient

`M* VARCHAR(256) DdkN},CZ8(*i$DgSJ~X7#

reply

`M* REPLY DdvN},CZS SMTP ~qw5X%P&p#g{ SMTP ~

qw5X`P&p,G4bGns;P&p#

Z(

T UTL_SMTP #iD EXECUTE X(#

C(5w

I(}Z PL/SQL 35odP9C/}wCo(4wCK}L#

WRITE_DATA }L - 4kgSJ~{"D?V
WRITE_DATA }L\;+}]mSAgSJ~{"#IX4wC WRITE_DATA }L

TmS}]#

o(

�� WRITE_DATA ( c , data ) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(mS}]19CD SMTP ,

S#
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data

`M* VARCHAR(32000) DdkN},CZ8(*mSAgSJ~{"D}]#

Z(

T UTL_SMTP #iD EXECUTE X(#

WRITE_RAW_DATA }L - + RAW }]mSAgSJ~{"

W R I T E _ R A W _ D A T A }L\;+}]mSAgSJ~{"#IX4wC

WRITE_RAW_DATA }LTmS}]#

o(

�� WRITE_RAW_DATA ( c , data ) ��

N}

c `M* CONNECTION DdkrdvN},CZ8(mS}]19CD SMTP ,

S#

data

`M* BLOB(15M) DdkN},CZ8(*mSAgSJ~{"D}]#

Z(

T UTL_SMTP #iD EXECUTE X(#
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Z 4 B DB2 f]T&\

DB2 f]T&\ri
DB2 f> 9.5 }kKZ`&\,b)&\+sX=cz+3)fr;,X5}]bz7

`4D&CLrZ DB2 OKP#DB2 f> 9.7 9}kKd{&\,G)&\x;=5

MKtCVP&CLrD4STT0yhD1d#

1!ivB,dPD;)&\(|(TB&\)&ZtC4,#

v ~=?F`M*;(u`M),b+uYT DB2 tC10Zd{}]~qwOKP

D&CLr1h*^DD SQL }?#

v BDj?/}#PXj8E",kND“\'VD/}T0\m SQL }LMS<”#

v TIMESTAMP_FORMAT M VARCHAR_FORMAT j?/}DT\sya_#

(TO_DATE M TO_TIMESTAMP G TIMESTAMP_FORMAT D,eJ,x

TO_CHAR G VARCHAR_FORMAT D,eJ#)

– TIMESTAMP_FORMAT - K/}T8(q=5XyZdkV{.DbMD1d

AG#

– VARCHAR_FORMAT - K/}5Xdkmo=DV{.m>,Cm>Qy]8

(DV{#exPq=/#

v 7zK`n SQL oT^F,b9Cz7.dDo(f];}g,ZSi/Mm/}

P9C`X{VZGI!D#

v d{}]bz79CDo(D,eJ;}g:

– ZP/}T0i/D!qPmDOBDP,UNIQUE G DISTINCT D,eJ#

– MINUS G EXCEPT /OKc{D,eJ#

– IT9C rP{.NEXTVAL M rP{.CURRVAL Tzf SQL j<o( NEXT

VALUE FOR rP{ M PREVIOUS VALUE FOR rP{#

v ICZ=cX3dLr|d?D+Vd?+#b @@nested" @@level r @errorlevel

+Vd?r_+E"S DB2 &CLr+]=%"w"/}r}L#

v ARRAY /O}]`MITCZ=cX3d= SQL }LPD VARRAY 9l#

v a_Kj6$H^F,bPzZZ DB2 OtC4Td{ DBMS )&LD&CLr#

v 1P ROWID ITC4}C RID;4\^D ROWID }CH,Z RID_BIT() M\

^D ROWID,}g,EMPLOYEE.ROWID H,Z RID_BIT(EMPLOYEE)#

(}hC{* DB2_COMPATIBILITY_VECTOR DB DB2 "amd?,ITP!q

XtCd{&\#1!ivB,b)&\&Z{C4,#

v 9C CONNECT BY PRIOR o(5VVci/#

v 9Cb,SKc{(+)'Vb,S#

v + DATE }]`MCw TIMESTAMP(0),4,iODUZM1d5#

v CZ'V NUMBER }]`MDo(Moe#

v CZ'V VARCHAR2 }]`MDo(Moe#

v {* ROWNUM D1PG ROW_NUMBER() OVER() D,eJ,+Z SELECT LIST

M WHERE SdP,Jm9C ROWNUM#
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v {* DUAL DFma)K`FZ SYSIBM.SYSDUMMY1 D&\#

v TRUNCATE TABLE odD8Coe,ZKoeB,IMMEDIATE GI!X|V,

g{48(KX|V,G4+Y(|G1!X|V#g{ TRUNCATE od;G_-

$w%*PDZ;uod,G4+Z4P TRUNCATE od04P~=Dd5Yw#

v 'V+ CHAR r GRAPHIC }]`M(x;G VARCHAR r VARGRAPHIC }

]`M)3hVZ$H!ZrHZ 254 DV{M<NV{.#?#

v 9C/O=(T}i4PYw,}g first"last"next M previous#

v 'V4(f] Oracle }]VdDS<#

v 'V`kM4P PL/SQL odMoT*X#

v 'V9NjTsxod;tP((}Zr*1+Nj_e/)#

v 'V}LPD INOUT N},b)N}T1!5(e,"IZ;*d8(Td?Di

vB+dwC#

d{J4

PX|`E",kND DB2 Viper 2 f]T&\#

PX IBM Migration Toolkit(MTK)DE",kND"4(F!#

PX DB2 Oracle }]bf]T&\DE",kND Oracle to DB2 Conversion Guide:

Compatibility Made Easy#

DB2_COMPATIBILITY_VECTOR "amd?
DB2_COMPATIBILITY_VECTOR "amd?CZtC;nr`nTS DB2 f> 9.5

*<}kD DB2 f]T&\#

b)&\9z\;=cX+frd{X5}]b)&L`4D&CLr(F= DB2 f

> 9.5 r|_f>#

*c:v1*K5V3vX(f]Txh*b)&\1,Y+dtC#g{tCK DB2

f]T&\,3) SQL P*+a|D,;,Z SQL N<E"PyG<DP*#*7

(TzD SQL &CLrD1Z0l,kNDk?vf]ThC`X*DD5#

K DB2 "amd?T.yxF5m>,Kd?PD?v;CZtCdP;n DB2 f

]T&\#

v Yw53:+?

v 1!5:NULL;5:NULL r 00 = 3FFF#*dV{Cb) DB2 f]T&\,T

Z Oracle &CLr,k+5hC* ORA;TZ Sybase &CLr,k+5hC*

SYB#b)G(iDhC#

"amd?hC

m 36. DB2_COMPATIBILITY_VECTOR D5

;D;C f]T&\ hv

1(0x01) ROWNUM Jm9C R O W N U M w*

ROW_NUMBER() OVER() D,eJ,"

Jm ROWNUM Z SQL odD WHERE

SdPvV#
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m 36. DB2_COMPATIBILITY_VECTOR D5 (x)

;D;C f]T&\ hv

2(0x02) DUAL +T“DUAL”xPD4^(m}Cbv*

SYSIBM.DUAL#

3(0x04) b,SKc{ tCTb,SKc{(+)D'V#

4(0x08) Vci/ tCT9C CONNECT BY SdxPD

Vci/D'V#

5(0x10) NUMBER }]`M 1 tC NUMBER }]`MT0`X*D}

V&m#

6(0x20) VARCHAR2 }]`M 1 tC VARCHAR2 M NVARCHAR2 }]

`MT0`X*DV{.&m#

7(0x40) DATE }]`M 1 Jm+ DATE }]`MCw TIME-

STAMP(0),4,iODUZM1d5#

8(0x80) TRUNCATE TABLE tC TRUNCATE odD8Coe,ZK

oeB,IMMEDIATE GI!X|V,g

{48(KX|V,G4+Y(|G1

!X|V#g{ TRUNCATE od;G_

-$w%*PDZ;uod,G4+Z

4P TRUNCATE od04P~=Dd5

Yw#

9(0x100) V{DV Jm+ CHAR r GRAPHIC }]`M

(x;G VARCHAR r VARGRAPHIC

}]`M)3hVZ$H!ZrHZ 254

DV{M<NV{.#?#

10(0x200) /O=( Jm9C=(T}i4PYw,}g

first"last"next M previous#"R,Jm

ZTX(}i*XD}CP9C2(E

4zf=(E;}g,array1( i) }C

array1 D*X i#

11(0x400) f]}]VdDS< 1 Jm4(f]}]VdDS<#

12(0x800) PL/SQL `k 2 Jm`kM4P PL/SQL odMoT*

X#

13 (0x1000) ;tPNj Z S E L E C T od4T=8( F O R

UPDATE DivB,9(e* WITH

RETURN DNj;tP

14 (0x2000) Z 3653D:INOUT N}; JmT INOUT N}yw8( DEFAULT

1. ;PZ}]b4(ZdEJC#tCr{CK&\;0lTs4(D}]b#

2. kND“PL/SQL 'V=fD^F”#

C(

k9C db2set |n4hCM|B DB2_COMPATIBILITY_VECTOR "amd?:

v *tCyP\'VD Oracle f]T&\,k+K"amd?hC*5 ORA(`1Z

.yxF5 FFF)#

v *tCyP\'VD Sybase f]T&\,k+K"amd?hC*5 SYB(`1Z

.yxF5 3004)#
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g{hCK DB2_COMPATIBILITY_VECTOR "amd?,G44(DyP}]by
a4(* UNICODE }]b#

"amd?DBhC1=5}#9"XBt/sEaz'#XkTVPD DB2 Lr|

xPXBs(E\9|Dz';4TT===xPXBs(DLr|+ZBN~=X

Bs(1S\|D#

>} 1

K>}hCC"amd?TtCyP\'VD Oracle f]T&\:

db2set DB2_COMPATIBILITY_VECTOR=ORA
db2stop
db2start

>} 2

K>}5wgN(}4; DB2_COMPATIBILITY_VECTOR "amd?4{CyPf
]T&\:

db2set DB2_COMPATIBILITY_VECTOR=
db2stop
db2start

"b,g{ZtCK NUMBER }]`Mr VARCHAR2 }]`MDivB"ZJm

9C DATE }]`Mw* TIMESTAMP(0) DivBr_ZJm4(f] Oracle }]

VdDS<DivB4(}]b,G44PK db2set |ns,C}]bT'Vb)&

\#

hC DB2 TctC Oracle &CLr
}7XhC DB2 73.s,IT9 Oracle &CLr\;k DB2 }]~qwdO$

w#

v Xk20 DB2 }]~qwz7#

v zXkP("v db2set |n#

v zXkP("v CREATE DATABASE |n#

":XFPD$_ZT DB2 f]T&\tCD73P;\'V,C$_Z DB2 f>

9.7 PQ;Fv9CRZ+4D"PfPI\a;#99C#

g{*Z DB2 73PtC Oracle &CLr,k4PKNq#DB2 73'Vd{}]

b)&La)Dm`-#}CD&\#*4PS DB2 SZP}C Oracle }]`MD

PL/SQL odr SQL od,r_*9CNNd{ SQL f]T&\,KNqGHvu

~#DB2 f]T&\GZ}]b6ptCD,;I{C#

1. r* DB2 |n0Z#

2. t/ DB2 }]b\mw#

db2start

3. + DB2_COMPATIBILITY_VECTOR "amd?hC*CZtCzy*9CDf]
T&\D.yxF5#*dV{Cb) DB2 f]T&\,k+5hC* ORA#b

G(iDhC#

db2set DB2_COMPATIBILITY_VECTOR=ORA
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4. + DB2_DEFERRED_PREPARE_SEMANTICS "amd?hC* YES,TtC

SY<8'V#g{ DB2_COMPATIBILITY_VECTOR "amd?hC* ORA,

"R4hC DB2_DEFERRED_PREPARE_SEMANTICS "amd?,G4+9C
1!5 YES#+G,(iz+ DB2_DEFERRED_PREPARE_SEMANTICS "a
md?w7hC* YES#

db2set DB2_DEFERRED_PREPARE_SEMANTICS=YES

5. "v db2stop |nM db2start |n,Tc#9"SEXBt/}]b\mw#

db2stop
db2start

6. (}"v CREATE DATABASE |n44( DB2 }]b#&Caw* UNI-

CODE }]b4(C}]b,bG1!iv# }g,*4({* DB D}]b,

k"vTB|n:

db2 CREATE DATABASE DB

7. I!:KP CLPPlus r|nP&mw (CLP) E>(script.sql),Ti$}]bG

q'V PL/SQL odM}]`M# TB CLPPlus E>+4(;vr%D}L,;

swCC}L#

CONNECT C'@wz{:KZ/}]b{;

CREATE TABLE t1 (c1 NUMBER);

CREATE OR REPLACE PROCEDURE testdb(num IN NUMBER, message OUT VARCHAR2)
AS
BEGIN
INSERT INTO t1 VALUES (num);

message := ’The number you passed is: ’ || TO_CHAR(num);
END;
/

CALL testdb(100, ?);

DISCONNECT;
EXIT;

*KPK CLPPlus E>,k"vTB|n:

clpplus @script.sql

TB>}]>,;vE>D CLP f>#KE>9CK SET SQLCOMPAT PLSQL

|n,Tc+BPPD}1\V{(/)6p* PL/SQL odU9{#

CONNECT TO DB;

SET SQLCOMPAT PLSQL;

-- Semicolon is used to terminate
-- the CREATE TABLE statement:
CREATE TABLE t1 (c1 NUMBER);

-- Forward slash on a new line is used to terminate
-- the CREATE PROCEDURE statement:
CREATE OR REPLACE PROCEDURE testdb(num IN NUMBER, message OUT VARCHAR2)
AS
BEGIN
INSERT INTO t1 VALUES (num);

message := ’The number you passed is: ’ || TO_CHAR(num);
END;
/

Z 4 B DB2 f]T&\ 345



CALL testdb(100, ?);

SET SQLCOMPAT DB2;

CONNECT RESET;

*KPK CLP E>,k"vTB|n:

db2 -tvf script.sql

K4(D DB2 }]b'V Oracle &CLr#VZ,ztCDf]T&\QI9C#

v *<9C CLPPlus SZ#

v 4P PL/SQL E>Mod#

v +M}]bTs(e#

v tC}]b&CLr#

Sybase &CLr(F
IBM DB2 SQL Skin Feature 1.0 (IBM DB2 SSacSA) Iozz(F Sybase Adaptive

Server Enterprise (ASE) &CLr,SxkT DB2 }]bKP#;hTzDVP4z

kxP\!D|D(uA^h|D)4IjIK(F#

(} IBM DB2 SSacSA,49B?jG DB2 }]b,Sybase &CLrDP*2g,

TZCJ Sybase }]b#zD-}i$RI?D&CLrzk+Z DB2 f"}]O

UyKP#s`}ivB,yh*D;GXBhC,SN},TczD&CLr,S

= IBM DB2 SSacSA(x;G Sybase ~qw)#kV/(F`H,IBM DB2 SSacSA

IZ<zs?D1dM+&#IZ;h*TVP&CLrxP\!D|D(uA^h

|D),rKz+ei=TBEc:

v z+h*|YDJ4,r**"_;h*X4zk#

v zIuYbT1d,r*|YDzk|Db6E}kBmsDza2|Y#

v zI/PX"}]b,r*bGs?V(F$wxPD!y#

Kb,z9I9C IBM Migration Toolkit +zD}]b#=M}]S4 Sybase }]

b(F= DB2 }]b#g{zDyPE"yf"Z,;}]bP,G4(FD Sybase

&CLrM>z DB2 &CLrI2m DB2 5}">z%"wM}L,T0 DB2 v

?D2+T#

d{J4

PX IBM DB2 SSacSA D5,kND Sybase &CLr(F8O#

PX IBM Migration Toolkit(MTK)DE",kND"4(F!

}]`M

yZ TIMESTAMP(0) D DATE }]`M
*K'VG)9C Oracle DATE }]`M"Z{5|,1dE"(}g“2009-04-01-

09.43.05”)D&CLr,T DATE }]`MwK|D#
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T9C DATE 4m> TIMESTAMP(0) D'VGZ}]b6pa)D,rK,Z4(

h*K'VD}]b.0,XkHtCK'V#*jIKNq,k+

DB2_COMPATIBILITY_VECTOR "amd?hC*J1D5#ZJm DATE m>

TIMESTAMP(0) DivB4(}]b1,}]bdCN} date_compat +hC*
ON#ZtC“DATE w* TIMESTAMP(0)”'VDivB4(}]b.s,^(TC}

]b{CC'V,494; DB2_COMPATIBILITY_VECTOR "amd?`gK#,

y,TZyPZ{C“DATE w* TIMESTAMP(0)”'VDivB4(D}]bxT,^

(tCK'V,49hC DB2_COMPATIBILITY_VECTOR "amd?`gK#

tC

*tC “ D A T E w* T I M E S T A M P ( 0 ) ”'V,kZ4(}]b.0hC

DB2_COMPATIBILITY_VECTOR "amd?DZ 7 ;(0x40)#"amd?DBh

C1=5}#9"XBt/sEaz'#

C(

TZ+ date_compat }]bdCN}hC* ON D DB2 }]b,tCKTB'V#

1 SQL odw7v=K DATE }]`M1,K}]`M+T~===3d= TIME-

STAMP(0)#Z CREATE INDEX odD XML w}f6 SdP8( SQL DATE G

TOfrD}b#K~=3dDa{G,{"+}C}]`M TIMESTAMP x;G

DATE,"R,NNhvP}]`Mr}L}]`MDYw<+5X TIMESTAMP x;

G DATE#

Z date_compat }]bdCN}hC* ON D DB2 }]bP,4|DUZ1dDV

'V,+ZBPivB}b:

v T=D DATE DVD55XK1d?V*+cD TIMESTAMP(0) 5#}g,DATE

’2008-04-28’ 5JOm>1dAG5“2008-04-28-00.00.00”#

v }]b\mw'VUZDV{.m>ICd{q=,b)q=;PZ"ooT73

PET&Z“DD-MON-YYYY”M“DD-MON-RR”(kND“TIMESTAMP_FORMAT”

j?/}Tq!q=*XDhv)#}g,IT9C“28-APR-2008”r“28-APR-08”

w*UZDV{.m>,b5JOm> TIMESTAMP(0) 5“2008-04-28-00.00.00”#

C U R R E N T _ D A T E(M C U R R E N T D A T E)(CDfw5Xk

CURRENT_TIMESTAMP(0) `,D TIMESTAMP(0) 5#

T TIMESTAMP 5S;v}V5r_S TIMESTAMP 5Pu;v}V5+Y(C}V

5m>l}#K}V5IT_PNN}V}]`M,NN!}5<+;S*lD!}

?V#}g,TIMESTAMP ’2008-03-28 12:00:00’ + 1.3 +T TIMESTAMP 5S 1 l

V 7 !1 12 V,rKa{*“2008-03-29 19:12:00”#g{9Cmo=4m>;c;l

D1d,}g 1/24(1 !1)r 1/24/60(1 VS),k7# number_compat }]
bdCN}hC* ON,Tc9C DECFLOAT cu4xP}(Kc#

Z date_compat ==B,3)/}Da{+|D:

v _PV{.Td?D ADD_MONTHS j?/}+5X TIMESTAMP(0)#

v TZyPdk`M,DATE j?/}+5X TIMESTAMP(0)#

v _PV{.Td?D LAST_DAY j?/}+5X TIMESTAMP(0)#
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v d{y] D A T E dkTd?45X D A T E Dj?/}

(ADD_MONTHS"LAST_DAY"NEXT_DAY"ROUND M TRUNCATE)+5X

TIMESTAMP,bGr*,Z date_compat ==B,DATE <UG TIMESTAMP

(0)#

v TUZ54PDS(Kc+5X TIMESTAMP(0),bGr*,UZ55JOG TIME-

STAMP(0)#

v T1dAG54PDu(Kc+5X DECFLOAT(34) Tm>l}.n#,y,TU

Z54PDu(Kc+5X,ym>l}D DECFLOAT(34),bGr*,UZ55J

OG TIMESTAMP(0)#

TZ+ DATE w* TIMESTAMP(0) 'VtCD}]b,g{9C<kr0k5CL

r+}]dk= D A T E P(yZ T I M E S T A M P ( 0 )),G4Xk9C

TIMESTAMPFORMAT ^N{(x;G9C DATEFORMAT ^N{)#

NUMBER }]`M
*K'VG)9C Oracle NUMBER }]`MD&CLr,}kK NUMBER }]`

M#

T NUMBER D'VGZ}]b6pa)D,rK,Z4(h*K'VD}]b.0,

XkHtCK'V#*jIKNq,k+ DB2_COMPATIBILITY_VECTOR "amd
?hC*J1D5#ZtCK NUMBER DivB4(}]b1,}]bdCN}

number_compat +hC* ON#ZtC NUMBER 'VDivB4(}]b.s,^

(TC}]b{CC'V,494; DB2_COMPATIBILITY_VECTOR "amd?`
gK#,y,TZyPZ4tC NUMBER 'VDivB4(D}]bxT,^(tC

NUMBER 'V,49hC DB2_COMPATIBILITY_VECTOR "amd?`gK#

tC

*tC N U M B E R }]`M'V,kZ4(}]b.0hC

DB2_COMPATIBILITY_VECTOR "amd?DZ 5 ;(0x10)#*dV{Cb) DB2

f]T&\,k+5hC* ORA#bG(iDhC#"amd?DBhC1=5}#9

"XBt/sEaz'#

C(

TZ+ number_compat }]bdCN}hC* ON D DB2 }]b,tCKTB'

V#

1 SQL odw7v=K NUMBER }]`M1,+4TB==TK}]`MxP3d:

v g{8( NUMBER 148(+HM!};tT,G4|+3d= DECFLOAT

(16)#

v g{8( NUMBER(p),G4|+3d= DECIMAL(p)#

v g{8( NUMBER(p,s),G4|+3d= DECIMAL(p,s)#

'VDns+HG 31,"R,!};}XkG;sZ+HD}}5#K~=3dDa{

G,{"+}C}]`M DECFLOAT M DECIMAL x;G NUMBER,"R,NN

hvP}]`Mr}L}]`MDYw<+5X DECIMAL r DECFLOAT x;G
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NUMBER#"b,DECFLOAT(16) a)Dns+HMZ Oracle NUMBER }]`M#

g{ZmPf"}Vh* 16 ;TOD+H,G4&C+_PKhsDPw7(e*

DECFLOAT(34)#

Z number_compat dCN}hC* ON D DB2 }]bP,4|D}VDV'V#

{}".xFM!c#?DfrTJC#b+.xFDV^F* 31 ;,"+!cDV

^F*~xF++H!c5D6'#TZ,v DECIMAL r DOUBLE D6'"Z

DECFLOAT(34) 6'ZD5,IT4PSV{.= DECFLOAT(34) D?F*;((}

8( CAST r9C DECFLOAT /})#

(}8( CAST r_9C VARCHAR r CHAR j?/}+ NUMBER }]5?F

*;*V{.1,+Sa{P}%yP0<c#

?0,;'VT D r F a2D}VDV(|GVpm> 64 ;~xF!c5M 32 ;

~xF!c5)#|, E D}VDVD}]`M* DOUBLE,zIT(}8( CAST

r9C?F`M*;/} REAL +d?F*;* REAL#

Z number_compat dCN}hC* ON D DB2 }]bP,CZ CREATE

SEQUENCE odPDrP5D1!}]`MG DECIMAL(27) x;G INTEGER#

Z number_compat dCN}hC* ON D DB2 }]bP,yPf0 DECIMAL r

DECFLOAT }]`MDcuKcT0cur}'/}5J<9C.xF!ccuxPK

c"5X}]`M* DECFLOAT(34) D5#b2JCZ=vYw}<G DECIMAL r

DECFLOAT(16) }]`MDcuKc,bk6DB2 SQL N<7PPX.xFcuDh

vPy;,#(kND:mo=;PD:xPcuKc{Dmo=;#)mb,yP

;f0{}}]`M(SMALLINT"INTEGER r BIGINT)D}(Kc5JO<9C

.xF!ccuxP"5X}]`M* DECFLOAT(34) x;G{}}]`MD5(9

C{}Yw}D}cKc+5X^nsM;v/f,x;G5Xms)#

/}bv2Py|D,}]`M* DECIMAL DTd?Zbv}LP+;S*

DECFLOAT 5#*KxP/}bv,b5JOG+Td?k NUMBER(p[,s]) }]`M

`T&D/}4ITd?}]`M* NUMBER#

/}bv=fDK|D";JCZG)Td?}?Id"Ra{}]`MyZTd?

}]`M/D/}/#K/OP|(D/}|(:

v COALESCE

v DECODE

v GREATEST

v LEAST

v MAX(j?)

v MIN(j?)

v NVL

v VALUE

number_compat dCN}hC* ON 1,PXa{}]`MDfr+)9*:g{

DECIMAL a{}]`MD+H+,v 31,G49 DECFLOAT(34) I*a{}]`

M#b)fr9JCZ UNION"EXCEPT(MINUS)M INTERSECT H/OKcPD

`&P"IN =JD IN PmPDmo=5T0`P VALUES SdD`&mo=#
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}]b~qwO"zD35M?F`M*;y9CDak==!vZyf0D}]`

M#Z3)ivB,+xPXO#Z?jG~xF!c(REAL r DOUBLE)5Div

B,+4_}9C round-half-even#Zd{ivB((#f0 DECIMAL r DECFLOAT

5),akyZ decflt_rounding }]bdCN}D5xP#KN}1!5* round-

half-even,+IThC* round-half-up Tck Oracle ak==%d#Bm**5wC

ZwV}V35M?F`M*;DakKc#

m 37. CZ}V35M?F`M*;DakKc

4}]`M

?j}]`M

{}`M DECIMAL DECFLOAT REAL/DOUBLE

{}`M ;JC ;JC decflt_rounding round_half_even

DECIMAL decflt_rounding decflt_rounding decflt_rounding round_half_even

DECFLOAT decflt_rounding decflt_rounding decflt_rounding round_half_even

REAL/DOUBLE XO XO decflt_rounding round_half_even

V{.(vJC

Z?F`M*

;)

;JC decflt_rounding decflt_rounding round_half_even

DB2 .xF!c5yZ IEEE 754R j<#Zlw DECFLOAT }]T0+ DECFLOAT

}]?F`M*;*V{.1,+}%!}csDNN2?c#

M'z/~qwf]T"bBn
v g{QT DB2 }]b~qwtC NUMBER }]`M'V,G4kC~qwdO9

CDM'z&CLr+@6;aSC~qwSU= NUMBER }]`M#Z DB2 ~

qwO,NNZ Oracle ~qwO(f NUMBER DPrmo=<+(f DECI-

MAL r DECFLOAT#

v IZ Oracle 73Z{ak==* round-half-up,rKM'zak==k~qwak

==%dAXX*#bb6E,db2cli.ini hC&Ck decflt_rounding }]bd
CN}D5%d#&C8( ROUND_HALF_UP Tcnt\Xk Oracle ak==%

d#

^F

NUMBER }]`M'V_PBP^F:

v ;'V+HtTsZ 31"+HtT*GE(*)"!};}tT,v+HtTr_!

};}tT*:}D NUMBER }]`M#;PCZK`}]`Mf6D`& DECI-

MAL +HM!};}'V#

v wC}G/}M D I G I T S j?/}1,;\8(}]`M*;P+HD

NUMBER(DECFLOAT)DTd?#

v ;\4({* NUMBER D%5`M#

VARCHAR2 M NVARCHAR2 }]`M
*K'VG)9C Oracle VARCHAR2 M NVARCHAR2 }]`MD&CLr,}k

K VARCHAR2 M NVARCHAR2 }]`M#

TZ VARCHAR2 M NVARCHAR2(s43F* VARCHAR2)D'VGZ}]b6

pa)D,rK,Z4(h*K'VD}]b.0,XkHtCK'V#*jIKN
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q,k+ DB2_COMPATIBILITY_VECTOR "amd?hC*J1D5#ZtCK

VARCHAR2 'VDivB4(}]b1,}]bdCN} varchar2_compat +hC
* ON#ZtC VARCHAR2 'VDivB4(}]b.s,^(TC}]b{CC'

V,494; DB2_COMPATIBILITY_VECTOR "amd?`gK#,y,TZyP

Z{C VARCHAR2 'VDivB4(D}]bxT,^(tC VARCHAR2 'V,

49hC DB2_COMPATIBILITY_VECTOR "amd?`gK#

tC

*tC V A R C H A R 2 }]`M'V,kZ4(}]b.0hC

DB2_COMPATIBILITY_VECTOR "amd?DZ 6 ;(0x20)#"amd?DBh

C1=5}#9"XBt/sEaz'#

*{C NVARCHAR2 }]`M,}]bXkG Unicode }]b#

C(

TZ+ varchar2_compat }]bdCN}hC* ON D DB2 }]b,tCKTB

'V#

1 SQL odw7v=K VARCHAR2 }]`M1,K}]`M+T~===3d=

VARCHAR }]`M#VARCHAR2 Dns$Hk VARCHAR Dns$H`,(4,

32672)#

1 SQL odw7v=K NVARCHAR2 }]`M1,K}]`M+~=3dA

VARGRAPHIC }]`M#NVARCHAR2 }]`MDns$Hk VARGRAPHIC }]

`MDns$H`,(4,<G 16336)#

$H;,} 254 vVZDV{.DVD}]`M* CHAR#$H,} 254 vVZDV

{.DVD}]`M* VARCHAR#

NNf0d$V{.`MDHOYw<9C;ndHOoe,x;f0($V{.`

MDHOYw+Lx9CUqndHOoe,+P=V}biv:

v g{HOYwf0?<S<PDNNV{.PE",G4+<U9C_PUqnd

HOoeD IDENTITY {m3r,x;<G}]b{m3r#

v g{V{.HOYwf0_P FOR BIT DATA tTD}]`M,G4+<U9C_

PUqndHOoeD IDENTITY {m3r#

g{ IN =JD IN PmDa{`M+bv*($V{.}]`M,"R IN =JDs

Yw}Gd$V{.}]`M,G4 IN Pmmo=+;S*_Pd$V{.}]`M#

(#,$H*cDV{.5( L O B 5}b);S* n u l l 5#T

CHAR"NCHAR"VARCHAR r NVARCHAR 8(UV{.5r_+UV{.5?F

`M*;*b)}]`M,<+zI NULL 5#

TZG)+5XV{.Td?r_yZ_PV{.}]`MDN}D/}45,|G

2+UV{. CHAR"NCHAR"VARCHAR r NVARCHAR 5S* NULL 5#TZ

3)/}xT,1 varchar2_compat }]bdCN}hC* ON 1,fZBPXb

"bBn#

v CONCAT M"CKc{#Z"Ca{P,null 5rUV{.5+;vT#BmP>

K"Ca{`M#
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m 38. "CDYw}D}]`MM$H

Yw}

iOD$Ht

T a{

CHAR(A) CHAR(B) <255 CHAR(A+B)

CHAR(A) CHAR(B) >254 VARCHAR(A+B)

CHAR(A) VARCHAR(B) - VARCHAR(MIN(A+B,32672))

VARCHAR(A) VARCHAR(B) - VARCHAR(MIN(A+B,32672))

CLOB(A) CHAR(B) - CLOB(MIN(A+B, 2G))

CLOB(A) VARCHAR(B) - CLOB(MIN(A+B, 2G))

CLOB(A) CLOB(B) CLOB(MIN(A+B, 2G))

GRAPHIC(A) GRAPHIC(B) <128 GRAPHIC(A+B)

GRAPHIC(A) GRAPHIC(B) >128 VARGRAPHIC(A+B)

G R A P H I C( A)

VARGRAPHIC(B)

- VARGRAPHIC(MIN(A+B,16336))

V A R G R A P H I C(A)

VARGRAPHIC(B)

- VARGRAPHIC(MIN(A+B,16336))

DBCLOB(A) CHAR(B) - DBCLOB(MIN(A+B, 1G))

DBCLOB(A) VARCHAR(B) - DBCLOB(MIN(A+B, 1G))

DBCLOB(A) CLOB(B) DBCLOB(MIN(A+B, 1G))

BLOB(A) BLOB(B) - BLOB(MIN(A+B, 2G))

v INSERT#g{ZDvTd?G null 5r_UV{.,G4+B9SZ;vTd?P

IZ~vTd?8>DVZ;C*<>}IZ}vTd?8>DVZ}#

v LENGTH#LENGTH /}5XD5GV{.PDVZ}#UV{.5+5X null 5#

v REPLACE#g{yPTd?5D}]`M<G CHAR"VARCHAR"GRAPHIC r

VARGRAPHIC,G4:

– w*Z~vTd?D null 5rUV{.+;S*UV{.,da{G,+Z;v

Td?w*a{5X#

– w*Z}vTd?D null 5rUV{.+;S*UV{.,da{G,;PNN

Z]f;Z~vTd?S4V{.P}%DV{.#

g{NNTd?5D}]`M* CLOB r BLOB,"RNNTd?G null 5,G4

a{* null 5#zXk8( REPLACE /}D+?}vTd?#

v SUBSTR:TZ;vTd?9CV{.dkD SUBSTR }C+;f;* SUBSTRB w

C#TZ;vTd?9C<NV{.dkD SUBSTR }C+#V;d#ZbViv

B,;'VZ~vTd?5!Z 1 r_Z}vTd?5sZc#

v TRANSLATE#4V{.mo= GZ~vTd?,?jV{.mo= GZ}vTd

?#g{ ?jV{.mo= H 4V{.mo= L,G4+}% 4V{.mo=

PDG)\;ZV{.mo=(Z;vTd?)PR=DnbV{;4,}GZZ

DvTd?P8(m;vndV{,qr1!D ndV{ Td?5JOGUV{

.#

v TRIM#g{ TRIM /}wCPD}%V{Td?G null 5rUV{.,G4K/

}+5X null 5#
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Z ALTER TABLE odr CREATE TABLE odP,g{8(K DEFAULT 5,+

;P*}]`MQ(e* VARCHAR r VARGRAPHIC DP8(T=D5,G41!

5GUWV{#

1}]bdCN} varchar2_compat +hC* ON 1,UV{.+*;*UWV{#

}g:

v }]VxIS1,SYSCAT.DATAPARTITIONS.STATUS |,%;UWV{#

v 4T=hCLr|f>1,SYSCAT.PACKAGES.PKGVERSION |,%;UWV{#

v 4hC`k!n1,SYSCAT.ROUTINES.COMPILE_OPTIONS |, null 5#

":g{ SQL od9CKN}jG,G4I\a"z+a0l= VARCHAR2 D9C

D}]`M*;#}g,g{dk5G$H*cD VARCHAR,"R|;*;* LOB,

G4a{+G null 5#+G,g{dk5G$H*cD LOB,"R|;*;* LOB,

G4a{+G$H*cD LOB#dk5D}]`MI\a\SY<80l#

^F

VARCHAR2 }]`MT0`X*DV{.&m'V_PBP^F:

v ;S\ VARCHAR2 $HtT^({ CHAR#

v 1 varchar2_compat }]bdCN}hC* ON 1,;'V LONG VARCHAR M

LONG VARGRAPHIC }]`M(+;aT=X+d{C)#

V{M<N#?&m

*K'VZ{TV{r<N#?Vp3h}]`M* CHAR M GRAPHIC D5D&C

Lr,RG}kKm;Vbvb)#?D=(#

tC

*tCK'V,khC DB2_COMPATIBILITY_VECTOR "amd?DZ 9 ;

(0x100)#DB2_COMPATIBILITY_VECTOR D(ihCG ORA,b+hCyPf]

T;#

tCK'Vs,$H!ZrHZ 254 VZDV{r<NV{.#?D}]`M+VpG

CHAR r GRAPHIC#$HsZ 254 VZDV{r<NV{.#?D}]`M+Vp

G VARCHAR r VARGRAPHIC#IZK}]`M8(I\a|D3) SQL odD

a{,rK,TZ;xPP;D}]b,?R(iz9CK"amd?hC#

b,SKc{

1 DB2_COMPATIBILITY_VECTOR "amd?hC*'Vb,SKc{(+)1,i

/ITZ WHERE SdD=JP9CbV8Co(#

z&C!I\9Cb,So(,v1Z DB2 OtC4Td{X5}]b)&LD&C

Lr1,E&C9Cb,SKc{#

zZ(#S=vm}CP}CPD=JPDP{.s&Cb,SKc{(+)#
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v *`4;vi/TcTm T1 M T2 4Psb,S,kZ FROM SdP8(b=v

m(9C:ExPVt),"Z,1}CK T1 D=JP+b,SKc{&CZ T2

PDyPP#}g:

SELECT * FROM T1
LEFT OUTER JOIN T2 ON T1.PK1 = T2.FK1

AND T1.PK2 = T2.FK2

`1Z:

SELECT * FROM T1, T2
WHERE T1.PK1 = T2.FK1(+)

AND T1.PK2 = T2.FK2(+)

v *`4;vi/TcTm T1 M T2 4PRb,S,kZ FROM SdP8(b=v

m(9C:ExPVt),"Z,1}CK T2 D=JP+b,SKc{&CZ T1

PDyPP#}g:

SELECT * FROM T1
RIGHT OUTER JOIN T2 ON T1.FK1 = T2.PK1
AND T1.FK2 = T2.PK2

`1Z:

SELECT * FROM T1, T2
WHERE T1.FK1(+) = T2.PK1

AND T1.FK2(+) = T2.PK2

P1,TPjGKb,SKc{Dm}C;F* NULL zI_#

;iI AND Kc{VtD=J;F* AND rS#g{ WHERE Sd4|,NN

AND Kc{,G4C WHERE SdPD=J/;S*(;D AND rS#

Z9Cb,SKc{1,BPfrJC#

v <G WHERE =J1,TxP AND KcD<{rS*#H#

v ?v<{nn`IT}C=vm}C,4,;Jm T1.C11 + T2.C21 = T3.C3(+)#

v ?vm<n`ITGmb;vmD null zI_#g{;vm,S=Z}vm,G4|

XkGbm#

v ITfZV?=J(}g T1.A(+) = 5),+|G(},S44P#;x (+) DV?

=J+Z,S.s4P#

v ;JmTb,S<{nxPX*#

v ;\ZT=D JOIN o(yZDS!qP8(b,SKc{#

v ;\ZwCZ,;vS!qD FROM Sdy8(m}CD`X*PD WHERE Sd

P8(b,SKc{#

v ;v AND rS;\+;vm}Cw* NULL zI_#?vszb,SKc{DP

}C<Xk4T,;vm}C#

v |,b,SKc{D AND rSn`IT}C=vm}C#

v g{=vm.dDb,Sh*`v AND rS,G4XkZyPb) AND rSP8

(b,SKc{#g{ AND rS48(b,SKc{,G4+Tb,SDa{&m

CrS#

v ;\+b,SKc{&CZ{vmo=#Z AND rSP,?v4T,;vmDP}

C<Xkszb,SKc{(}g T1.COL1 (+) - T1.COL2 (+) = T2.COL1)#

v =J;f0;vm}CD AND rSIT8(b,SKc{Du~G,AYPm;v

AND rS+,;vm}Cw* NULL zI_"+m;vm}Cw*bm#
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v g{ AND rS|,;f0;vm}CD=J"R;|,b,SKc{,G4|+T

,Sa{xP&m#

v m}C;\w*i/Pm;vm}CD NULL zI_9C;N#

v ,;vm}C;\,1Cw9I-7D;,b,SPDbmM NULL zI_#g{

=JD45X=H0Dm}C,G4m>g`v,S9I-7#}g:

SELECT ... FROM T1,T2,T3
WHERE T1.a1 = T2.b2(+)

AND T2.b2 = T3.c3(+)
AND T3.c3 = T1.a1(+) -- ^'D-7

K>}S T1 w*Z;v=JPDbm*<,;sZZ}v=JP5X= T1,Sx

9I-7#"b,T2 ,1CwZ;v=JD NULL zI_T0Z~v=JPDb

m,+KC(>m;G-7#

v |,b,SKc{D AND rSXkq-Zy,SmB(eD ON SdD,Su~

fr#

v ;\ZwCZ,;vS!qD FROM Sdy8(m}CD`X*PD WHERE Sd

P8(b,SKc{#

Vci/

Vci/G;V]ii/N=,|'V9C CONNECT BY SdSX5}]PlwcN

a9,}gDOe%#

*tCVci/'V,khC DB2_COMPATIBILITY_VECTOR "amd?#b+J

m8( CONNECT BY o(,|(9C1P(kND:1P;)";*Kc{(kND

Z 3563D:;*Kc{;)M SYS_CONNECT_BY_PATH j?/}#

“,S”]i+,;vSi/CZVS5(p<)M]i=h(,S)#KiOa)K

;VrwD=(4m>]i,}gDOe%"(f4rgSJ~0b#

vV-71,“,S”]i+5Xms#-7G8,3;P1SrdSXzIdTm#

(}9CI!D CONNECT BY NOCYCLE Sd,IT8>]ivTX4DP,Sx

\b-7Mms#PX+Vci/3d= DB2 ]iD|`E",kND+ CON-

NECT BY F2= DB2#

1P

1PG^(Dj6r4^(Dj6,|ZX(OBDP_P,e,"k3)PMd?

2m,;v{FUd#g{4^(Dj64j6NNPrd?,G4+xPliT7

(|Gqj6K1P#

LEVEL G;v)Vci/9CD1P#LEVEL 1P5XcNa9PzIPD]i=

h#yPI START WITH SdzIDP<+5X5 1#(}&C CONNECT BY S

dDZ;v|zzIDP+5X 2,@K`F#KPD}]`MG INTEGER NOT

NULL#

XkZVci/DOBDP8( LEVEL,+;\Z START WITH SdP8(

LEVEL"8( LEVEL w* CONNECT_BY_ROOT Kc{DTd?r_8( LEVEL

w* SYS_CONNECT_BY_PATH /}DTd?(SQLSTATE 428H4)#
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;*Kc{

Vci/y'VD;*Kc{|(:

v CONNECT_BY_ROOT

v PRIOR

/}

Vci/y'VDB/}|(:

v SYS_CONNECT_BY_PATH j?/}

S!q

Vci/'V|(TS!qDBP)9#

v S!q|,BD:Vci/Sd;

v 4gB3r&mS!qDSd:

1. FROM Sd

2. Vci/Sd

3. WHERE Sd

4. GROUP BY Sd

5. HAVING Sd

6. SELECT Sd

7. ORDER BY Sd

8. FETCH FIRST Sd

v g{S!q|,Vci/Sd,G4+T WHERE SdP=JD&m3r&CXbD

fr#Qwu~+kd AND u~(O!);p|(==JP#g{3v=JG~=

,S=J(4,|}CK FROM SdPD`vm),G4+ZVci/Sd.0&

CC=J#NNn`}CK FROM SdPD;vmD=J<+&CZVci/Sd

DPda{m#

&C9CT=D,Sm4`4f0,SDVci/,"(} ON Sd4\bzzk

WHERE Sd=JD&C`XDl}#

v g{S!q|,Vci/Sd,G4IT8(BD ORDER SIBLINGS BY Sd#K

Sd8(3rv&CZcNa9PD{z#

Vci/Sd

�� * * CONNECT BY Sd *

START WITH Sd
��

START WITH Sd:

START WITH Qwu~
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CONNECT BY Sd:

CONNECT BY Qwu~

NOCYCLE

|,Vci/SdDS!q;F*“Vci/”#("Z;vPda{m H1 .s,Z9

C CONNECT BY Sdw*,Su~DivB,+ Hn k R ,STzI Hn+1,Sxz

IsxDPda{m H2 M H3 HH#R GS!qD FROM SdT0 WHERE Sd

PNN,S=JDa{#1 Hn+1 zIUDa{m1,K}L#9#Vci/SdDa

{m H G?v Hi D UNION ALL#

START WITH Sd8(Vci/DPda{m H1,Km|, R PQwu~* true D

P#g{48( START WITH Sd,G4 H1 +G{vPda{m R#

CONNECT BY Sd(}+ Hn k R ,S,9CQwu~4y] Hn zIPda{m

Hn+1#

;*Kc{ PRIOR CZ+T Hn(O;v]i=h)xPDP}CkT R xPDP}

CSTxV#}g:

CONNECT BY MGRID = PRIOR EMPID

MGRID k R ;pxPbv,x EMPID ZO;vPda{m Hn PxPbv#

START WITH SdM CONNECT BY SdPQwu~Dfrk WHERE SdPDG)

fr`,,+G,;\Z CONNECT BY SdP8( OLAP f6(SQLSTATE

42903)#

g{Pda{m Hn+1 TZ3Vc76+5X R PD3;P,xCPk R PQ|,Z

CVc76PDm;P`,,G4+5Xms(SQLSTATE 560CO)#

g{8(K NOCYCLE X|V,G4;a5Xms,+X4DP;a|(ZPda{

m Hn+1 P#

DB2 n`'V 64 6]i(SQLSTATE 54066)#

w*Vci/DS!q4;j{3r5XPda{/,}Gz(}9CT=D ORDER

BY Sd"GROUP BY r HAVING Sdr_!qPmPD DISTINCT X|V4F5

C3r#4;j{3r5XP1,Z Hn+1 P*x(cNa9zIDP+tzZzIG

)PD Hn PDP.s#zIT9C ORDER SIBLINGS BY SdZ,;8zyzID

;iPP?F5)3r#

PX9CVci/D^F

v _e/i/m;'VVci/(SQLSTATE 428EC)#

v CONNECT BY Sd;\k XML /}r XQuery dO9C(SQLSTATE 428H4)#

v ;\ZBPwnPTrP8( NEXT VALUE mo=(SQLSTATE 428F9):

– CONNECT_BY_ROOT Kc{r SYS_CONNECT_BY_PATH /}DN}Pm

– START WITH M CONNECT BY Sd
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>}

v TB(f4>}]>“,S”]i#K>}yZ{* MY_EMP Dm,CmG9CgB

}]44(MndD:

CREATE TABLE MY_EMP(
EMPID INTEGER NOT NULL PRIMARY KEY,
NAME VARCHAR(10),
SALARY DECIMAL(9, 2),
MGRID INTEGER);

INSERT INTO MY_EMP VALUES ( 1, ’Jones’, 30000, 10);
INSERT INTO MY_EMP VALUES ( 2, ’Hall’, 35000, 10);
INSERT INTO MY_EMP VALUES ( 3, ’Kim’, 40000, 10);
INSERT INTO MY_EMP VALUES ( 4, ’Lindsay’, 38000, 10);
INSERT INTO MY_EMP VALUES ( 5, ’McKeough’, 42000, 11);
INSERT INTO MY_EMP VALUES ( 6, ’Barnes’, 41000, 11);
INSERT INTO MY_EMP VALUES ( 7, ’O’’Neil’, 36000, 12);
INSERT INTO MY_EMP VALUES ( 8, ’Smith’, 34000, 12);
INSERT INTO MY_EMP VALUES ( 9, ’Shoeman’, 33000, 12);
INSERT INTO MY_EMP VALUES (10, ’Monroe’, 50000, 15);
INSERT INTO MY_EMP VALUES (11, ’Zander’, 52000, 16);
INSERT INTO MY_EMP VALUES (12, ’Henry’, 51000, 16);
INSERT INTO MY_EMP VALUES (13, ’Aaron’, 54000, 15);
INSERT INTO MY_EMP VALUES (14, ’Scott’, 53000, 16);
INSERT INTO MY_EMP VALUES (15, ’Mills’, 70000, 17);
INSERT INTO MY_EMP VALUES (16, ’Goyal’, 80000, 17);
INSERT INTO MY_EMP VALUES (17, ’Urbassek’, 95000, NULL);

TBi/5XyP* Goyal $wD01T03)d{E",}g(f4:

1 SELECT NAME,
2 LEVEL,
3 SALARY,
4 CONNECT_BY_ROOT NAME AS ROOT,
5 SUBSTR(SYS_CONNECT_BY_PATH(NAME, ’:’), 1, 25) AS CHAIN
6 FROM MY_EMP
7 START WITH NAME = ’Goyal’
8 CONNECT BY PRIOR EMPID = MGRID
9 ORDER SIBLINGS BY SALARY;

NAME LEVEL SALARY ROOT CHAIN
---------- ----------- ----------- ----- ---------------
Goyal 1 80000.00 Goyal :Goyal
Henry 2 51000.00 Goyal :Goyal:Henry
Shoeman 3 33000.00 Goyal :Goyal:Henry:Shoeman
Smith 3 34000.00 Goyal :Goyal:Henry:Smith
O’Neil 3 36000.00 Goyal :Goyal:Henry:O’Neil
Zander 2 52000.00 Goyal :Goyal:Zander
Barnes 3 41000.00 Goyal :Goyal:Zander:Barnes
McKeough 3 42000.00 Goyal :Goyal:Zander:McKeough
Scott 2 53000.00 Goyal :Goyal:Scott

Z 7 MZ 8 PiI]iKD:I!D START WITH Sdhv*CZ4mTw*]

iVS5D WHERE Sd#Z>}P,+;!q01 Goyal DP#g{!T START

WITH Sd,G4+9C{v4mw*]iVS5#CONNECT BY SdhvZx(

VPPDivBgNR=B;iP#;*Kc{ PRIOR CZTO;=hPD5k1

0=hPD5xPxV#PRIOR + EMPID j6*O;]i=hD01j6,"+

MGRID j6*4T10]i=h#

Z 2 PPD LEVEL G;v1P,|hv10]i6p#

CONNECT_BY_ROOT G;*Kc{,|<U5XdTd?ZZ;v]i=hPD

5;4,T=r~= START WITH Sdy5XD5#
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SYS_CONNECT_BY_PATH() G~xF/},|+Z~vTd?mS=Z;vTd?

*7,;s+a{7S=|ZO;]i=hPzID5)2#Td?Xk_PV{

`M#

}G;w72G,qr“,S”]i+4;j{3r45Xa{/;4,3v]i=

hyzIDP<UzZzI|GDP.s#&Z,;]i6pD{z;PX(D3

r#Z 9 PD ORDER SIBLINGS BY Sd(eb){zD3r,b+x;=E/

;j{3r,"PI\NIj{3r#

v 5X DEPARTMENT mDi/a9#9C?E6p+cNa9IS/#

SELECT LEVEL, CAST(SPACE((LEVEL - 1) * 4) || ’/’ || DEPTNAME
AS VARCHAR(40)) AS DEPTNAME

FROM DEPARTMENT
START WITH DEPTNO = ’A00’
CONNECT BY NOCYCLE PRIOR DEPTNO = ADMRDEPT

Ki/5X:

LEVEL DEPTNAME
----------- ----------------------------------------

1 /SPIFFY COMPUTER SERVICE DIV.
2 /PLANNING
2 /INFORMATION CENTER
2 /DEVELOPMENT CENTER
3 /MANUFACTURING SYSTEMS
3 /ADMINISTRATION SYSTEMS
2 /SUPPORT SERVICES
3 /OPERATIONS
3 /SOFTWARE SUPPORT
3 /BRANCH OFFICE F2
3 /BRANCH OFFICE G2
3 /BRANCH OFFICE H2
3 /BRANCH OFFICE I2
3 /BRANCH OFFICE J2

CONNECT_BY_ROOT ;*Kc{
CONNECT_BY_ROOT ;*Kc{vCZVci/(SQLSTATE 428H4)#TZcNa

9PD?;P,KKc{5XCPDyfzDmo=#

�� CONNECT_BY_ROOT mo= ��

mo=

4|, NEXT VALUE mo="Vci/9l(}g LEVEL 1P)"

SYS_CONNECT_BY_PATH /}r OLAP /}Dmo=(SQLSTATE 428H4)#

KKc{Da{`MGmo=Da{`M#

fr:

v ;\ZVci/D S T A R T W I T H Sdr C O N N E C T B Y SdP8(

CONNECT_BY_ROOT Kc{(SQLSTATE 428H4)#

v ;\8( CONNECT_BY_ROOT Kc{w* SYS_CONNECT_BY_PATH /}DT

d?(SQLSTATE 428H4)#

"b:
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v CONNECT_BY_ROOT Kc{DEH6_ZNNP:Kc{#rK,*+]|,P:

Kc{(}g + r ||)Dmo=w*Td?,Xk9C*(E#}g:

CONNECT_BY_ROOT FIRSTNME || LASTNAME

+5XyfzPD FIRSTNME 5kcNa9P5JPD LASTNAME 5D"C,b

Gr*,Kmo=`1Z:

(CONNECT_BY_ROOT FIRSTNME) || LASTNAME

x;G:

CONNECT_BY_ROOT (FIRSTNME || LASTNAME)

>}:

v 5X DEPARTMENT mP?E0dy?EDcNa9#

SELECT CONNECT_BY_ROOT DEPTNAME AS ROOT, DEPTNAME
FROM DEPARTMENT START WITH DEPTNO IN (’B01’,’C01’,’D01’,’E01’)
CONNECT BY PRIOR DEPTNO = ADMRDEPT

Ki/5X:

ROOT DEPTNAME
------------------ -----------------------
PLANNING PLANNING
INFORMATION CENTER INFORMATION CENTER
DEVELOPMENT CENTER DEVELOPMENT CENTER
DEVELOPMENT CENTER MANUFACTURING SYSTEMS
DEVELOPMENT CENTER ADMINISTRATION SYSTEMS
SUPPORT SERVICES SUPPORT SERVICES
SUPPORT SERVICES OPERATIONS
SUPPORT SERVICES SOFTWARE SUPPORT
SUPPORT SERVICES BRANCH OFFICE F2
SUPPORT SERVICES BRANCH OFFICE G2
SUPPORT SERVICES BRANCH OFFICE H2
SUPPORT SERVICES BRANCH OFFICE I2
SUPPORT SERVICES BRANCH OFFICE J2

PRIOR ;*Kc{
PRIOR ;*Kc{vCZVci/D CONNECT BY Sd(SQLSTATE 428H4)#

�� PRIOR mo= ��

CONNECT BY SdZVci/DPda{m Hn k FROM SdP8(D4a{m.

d4PZ,S#g{T FROM SdP}CDmxPDP}CG PRIOR Kc{DTd

?,G4yPG)P}C<;S*f0 Hn#

Pda{m Hn Dw|(#,S=4a{mDb|,TcT]i==izcNa9#

CONNECT BY PRIOR T.PK = T.FK

g{w|GiO|,G4zXkP8XT?vPmS PRIOR 0::

CONNECT BY PRIOR T.PK1 = T.FK1 AND PRIOR T.PK2 = T.FK2

mo=

NN4|, NEXT VALUE mo="Vci/9l(}g LEVEL 1P)"

SYS_CONNECT_BY_PATH /}r OLAP /}Dmo=(SQLSTATE 428H4)#
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KKc{Da{}]`MGmo=Da{}]`M#

"b:

v PRIOR Kc{DEH6_ZNNP:Kc{#rK,*+]|,P:Kc{(}g +

r ||)Dmo=w*Td?,Xk9C*(E#}g:

PRIOR FIRSTNME || LASTNAME

+5XO;PD FIRSTNME 5kcNa9P5JPD LASTNAME 5D"C,bG

r*,Kmo=`1Z:

(PRIOR FIRSTNME) || LASTNAME

x;G:

PRIOR (FIRSTNME || LASTNAME)

>}:

v 5X DEPARTMENT mP?EDcNa9#

SELECT LEVEL, DEPTNAME
FROM DEPARTMENT START WITH DEPTNO = ’A00’
CONNECT BY NOCYCLE PRIOR DEPTNO = ADMRDEPT

Ki/5X:

LEVEL DEPTNAME
----------- ----------------------------------------

1 SPIFFY COMPUTER SERVICE DIV.
2 PLANNING
2 INFORMATION CENTER
2 DEVELOPMENT CENTER
3 MANUFACTURING SYSTEMS
3 ADMINISTRATION SYSTEMS
2 SUPPORT SERVICES
3 OPERATIONS
3 SOFTWARE SUPPORT
3 BRANCH OFFICE F2
3 BRANCH OFFICE G2
3 BRANCH OFFICE H2
3 BRANCH OFFICE I2
3 BRANCH OFFICE J2

SYS_CONNECT_BY_PATH
ZVci/P,IT9C SYSIBM #=PD SYS_CONNECT_BY_PATH /}49(

;vV{.Tm>SyP=KPD76#

�� SYS_CONNECT_BY_PATH ( V{.mo= 1 , V{.mo= 2 ) ��

TZ&Z LEVEL n Dx(P,+4gB==9lV{.:

v =h 1(9CZ;vPda{m H1 PDyPD5):

path1 := V{.mo= 2 || V{.mo= 1

v =h n(yZPda{m Hn PDP):

pathn := pathn-1 || V{.mo= 2 || V{.mo= 1

V{.mo= 1

bG;vV{.mo=,CZj6P#Kmo=;\|,rPD NEXT VALUE m
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o=(SQLSTATE 428F9)"LEVEL 1Pr CONNECT_BY_ROOT Kc{.`D

NNVci/9l(SQLSTATE 428H4)"OLAP /}r[//}(SQLSTATE

428H4)#

V{.mo= 2

bGCwVt{D#?V{.#Kmo=;\|,rPD NEXT VALUE mo=

(SQLSTATE 428F9)"LEVEL 1Pr CONNECT_BY_ROOT Kc{.`DNN

Vci/9l(SQLSTATE 428H4)"OLAP /}r[//}(SQLSTATE

428H4)#

a{Gd$V{.#a{}]`MD$HtTG 1000 kV{.mo= 1 D$HtT.

dDOs_#

fr:

v ;\ZVci/DOBDb?9C SYS_CONTEXT_BY_PATH /}(SQLSTATE

428H4)#

v ;\Z START WITH Sd CONNECT BY SdP9CK/}(SQLSTATE

428H4)#

>}:

v 5X DEPARTMENT mP?EDcNa9#

SELECT CAST(SYS_CONNECT_BY_PATH(DEPTNAME, ’/’)
AS VARCHAR(76)) AS ORG

FROM DEPARTMENT START WITH DEPTNO = ’A00’
CONNECT BY NOCYCLE PRIOR DEPTNO = ADMRDEPT

Ki/5X:

ORG
-----------------------------------------------------------------------
/SPIFFY COMPUTER SERVICE DIV.
/SPIFFY COMPUTER SERVICE DIV./PLANNING
/SPIFFY COMPUTER SERVICE DIV./INFORMATION CENTER
/SPIFFY COMPUTER SERVICE DIV./DEVELOPMENT CENTER
/SPIFFY COMPUTER SERVICE DIV./DEVELOPMENT CENTER/MANUFACTURING SYSTEMS
/SPIFFY COMPUTER SERVICE DIV./DEVELOPMENT CENTER/ADMINISTRATION SYSTEMS
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/OPERATIONS
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/SOFTWARE SUPPORT
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/BRANCH OFFICE F2
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/BRANCH OFFICE G2
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/BRANCH OFFICE H2
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/BRANCH OFFICE I2
/SPIFFY COMPUTER SERVICE DIV./SUPPORT SERVICES/BRANCH OFFICE J2

}]bdCN}

BD}]bdCN}8>K`nf]T&\D4,#

BN}|(:

v date_compat,KN}8>k TIMESTAMP(0) }]`M`X*D DATE f]To

eGq&CZy,SD}]b

v number_compat,KN}8>k NUMBER }]`M`X*Df]ToeGq&C

Zy,SD}]b
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v varchar2_compat,KN}8>k VARCHAR2 }]`M`X*Df]ToeGq

&CZy,SD}]b

Zb)N}P,?vN}D5<Z}]b4(17("yZ

DB2_COMPATIBILITY_VECTOR "amd?DhC#5;I|D#

ROWNUM 1P

DB2 +QNN4bvD4^( ROWNUM P}C*;* OLAP f6 ROW_NUMBER()

OVER()#

*tC ROWNUM 1P'V,khC DB2_COMPATIBILITY_VECTOR "amd?#

ZS!qD WHERE SdP,Jm9C ROWNUM M ROW_NUMBER() OVER(),|

GTZ^Fa{/Ds!xTG#PC#

g{Z WHERE SdP9CK ROWNUM,"R,;vS!q|, ORDER BY Sd,

G4+ZT ROWNUM =JxPs5.0xPEr#TZ WHERE SdPD

ROW_NUMBER() OVER() /}xT,iv`gK#

g{Z WHERE SdP9CK OLAP f6 ROW_NUMBER() OVER(),G4H;\8

(0ZErSd2;\8(0ZVxSd#

"b

v Z+4^(D“ROWNUM”}C*;* ROW_NUMBER() OVER() .0,DB2 a"

T+K}Cbv*BPdP;n:

– 10 SQL i/PDP

– V?d?

– }LN}

– +Vd?

v Z ROWNUM 1P'V&ZtC4,1,k\b+“ROWNUM”CwP{rd?{#

>} 1

hC DB2_COMPATIBILITY_VECTOR "amd?,Tc'VG)9CK ROMNUM

Mb,SKc{i/D&CLr#*KnsLHXk Oracle f],k+5hC*

ORA#bG(iDhC#

db2set DB2_COMPATIBILITY_VECTOR=ORA
db2stop
db2start

BhC1=5}#9"XBt/sEaz'#

>} 2

ZY(QTy,SD}]btC ROWNUM 1P'VDivB,lwY1mPf"Da

{/DZ 20 = 40 P#

SELECT TEXT FROM SESSION.SEARCHRESULTS
WHERE ROWNUM BETWEEN 20 AND 40
ORDER BY ID
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"b,ROWNUM \ ORDER BY Sd0l#

DUAL m
DB2 }]~qw+NNT“DUAL”xPD4^(m}Cbv*;vZCS<,CS<5

X;PT0;v{*“DUMMY”DP(CPD5*“X”)#

a(} DB2_COMPATIBILITY_VECTOR "amd?DhC,+T DUAL mD4^(

m}Cbv* SYSIBM.DUAL#

g{fZC'(eD{* DUAL Dm,G4v1T=X^(TbvC'(eDmxP

Dm}C1,DB2 ~qwEabvK}C#

>} 1

(}S DUAL PxP!q4zIfz}#

SELECT RAND() AS RANDOM_NUMBER FROM DUAL

>} 2

lw CURRENT SCHEMA (CDfwD5#

SET SCHEMA = MYSCHEMA;
SELECT CURRENT SCHEMA AS CURRENT_SCHEMA FROM DUAL;

;tPNj

Sf> 9.7 ^)| 2 0|_f>D^)|*<,zI!q9NjTsxod;tP((

}ZNjr*1+d_e/)#

*K9NjTd{}]|Dod;tP,+Zr*1_e/a{/,RNjmV*;

ANj#g{;P;tPNj'V,r^(#$+Zr*1_e/ DB2 Nj,1kT

"4_e/NjDX5}]bZ DB2 PKPi/1,OvivalI;,a{/#}

g,Sybase TSQL |,;vSz&mr}Lzk(CZ*wC_zIa{/)"vi/

D&\#i/+"4_e/,"RiPDd{odY(|G;a0la{"kTCi

/P}CD,;vm"vwVod(g DELETE)#13v`F=8Z;P;tPNj

DivBKP1,CNjPDa{/+;,Z Sybase a{#

*tC;tPNj'V,khC DB2_COMPATIBILITY_VECTOR "amd?DZ 13

; (0x1000)#g{hCKK;,G4;*(e* WITH RETURN DyPNj4;T=

jG* FOR UPDATE,b)NjcG INSENSITIVE#"amd?DBhC1=5}#

9"XBt/sEaz'#

)9K DECLARE CURSOR od,JmNj(e* INSENSITIVE#vZ4O SQL(Q

`k)odPE'Vyw;tPNj#

VZ,BIND |nD STATICREADONLY !nJm8( INSENSITIVE#k

STATICREADONLY INSENSITIVE s(D|+9yP;ANjM#}Nj;tP#"

amd? DB2_SQLROUTINE_PREPOPTS T0}L SET_ROUTINE_OPTS P2'V

Ks(!n,rK SQL }L\;Zr*1,9w*2, SQL x"vDyP;ANj

M#}Nj_e/#

364 SQL }LoT:&CLrtCM'V



^F

;\Z4O SQL(Q`k)odP9CD DECLARE CURSOR odO8( INSENSI-

TIVE X|V#NN$`kwy;'VKX|V#4T CLI r JDBC vNN|DTc

j6;tP;Iv/Nj(NjtTra{/tT)#

>}

KzkZt/ DELETE od.0+ SELECT odD{va{/5X=M'z#

BEGIN
DECLARE res INSENSITIVE CURSOR WITH RETURN TO CLIENT FOR
SELECT * FROM T;
OPEN T;
DELETE FROM T;

END

INOUT N}
Sf> 9.7 ^)| 2 0|_f>D^)|*<,}LI_P(}1!5(eD INOUT

N},"RfsIZ;Pb)N}DTd?DivBwC}L#

}K IN N}b,}Lyw9Jm* INOUT N}8( DEFAULT mo=#TZT1

!5(eK INOUT N}D}L,IZ;8(kb)N}`T&DTd?DivBwC

K}L#g{48(k INOUT N}`T&DTd?,r_Td?G DEFAULT X|

V,G4a)D1!mo=(g{48(mo=,r* NULL)CZu</}LPDN

},R}LKv1,;*KN}5XNN5#

*tC INOUT N}'V,khC DB2_COMPATIBILITY_VECTOR "amd?DZ
14 ; (0x2000)#"amd?DBhC1=5}#9"XBt/sEaz'#

^F

INOUT N}Z}LP'V DEFAULT X|V,+Z/}Pr;'V#

>}

4(;vxPI! INOUT N}D}L#

CREATE OR REPLACE PROCEDURE paybonus
(IN empid INTEGER,
IN percentbonus DECIMAL(2, 2),
INOUT budget DECFLOAT DEFAULT NULL)
...

K}L(}1$D$JFc1ppn,"E1p,;sS?E$cP[}1p#g{

4xv$c,G4+vTK?V#I4gB==wCK}L:

CALL paybonus(12, 0.05, 50000);
CALL paybonus(12, 0.05, DEFAULT);
CALL paybonus(12, 0.05);
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“10Qd5”oe\;a_"PT
ZxPP6x(D CS tk6pB,I\a"zx(,1M@x,TZ4hFI\;\

bK`JbD&CLrxTHdgK#3)_LB?}]b&CLr^(]LH}B

q&mZd"vDx(,3)&CLr^(]L&m4d5D}],+T*sABq

_P;h{P*#

ZBD10Qd5oeB,+;5XQd5D}](kT0Div`,),+ALr

VZ;H}4LrMEPx(#xG,ALry]10Qd5Df>(4,4Yw*

<0D}])45X}]#

1!ivB,TZB}]b,“10Qd5”oe&Zr*4,#b+JmNN&CL

r{CBP*,x;h*|D&CLr>m#zIT9CB}]bdCN}

cur_commit 42GKP*#}g,g{&CLr*sh{4LrTcTZ?_-xP

,=,G4KN}\PC#

,y,TZQ}6D}]bxT,cur_commit Z1!ivB&Z{C4,,T@&C
Lr*sh{4LrTcTdZ?_-xP,=#Ts,zITy]h*r*KN

}#

“10Qd5”oevJCZ;f0?<mD;A(hr_CZ@@r?F5)<xD

Z?(h#"b,IZ“10Qd5”GZ(h6p7(D,rK4LrDCJ=8I

\|(10Qd5D(h#}g,(h;ASi/I\f0“10Qd5”oe#IZ“

10Qd5”oeq-tk6poe,rK,Z“10Qd5”oeBKPD&CLr+

LxqXtk6p#

“10Qd5”oe*s*4LrvSU>Ud#h*=SDUd4G<BqZdT}

]PxPDZ;N|B#*lw10Qd5DP3q,K}]GXhD#y]$w:

X;,,bT9CDU>Ud\?I\0l;s,2I\azzXs0l#

cur_commit &Z{C4,1,";h*=SDU>Ud#

^F

10d5DoefZTB^F:

v ZPCZ}]|Br>}YwD?jmTs;a9C10Qd5Doe#*xP^

DDPXk&Zx(#$4,,T7#|GZzctZ|BYwDNNi/=J

s,;a"z|D#

v T3vPxPK4d5^DDBq+?F10Qd5DDAwCJ`&U>G<,

T7(PD10Qd5f>#!\\;Tom==A!;Y;ZU>:exPDU

>G<,+10Qd5oe;'VSU>i5PlwU>D~#bv0lD)dC

*9C^^G<D}]b#

v TB(h;a9C10Qd5Doe:

– ?<m(h

– CZ5)}Cj{T<xD(h

– }C LONG VARCHAR r LONG VARGRAPHIC PD(h

– 6'/:m (RCT) (h

– 9CUdr)9w}D(h
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>}

k<GTB=8,K=8Z“10Qd5”oeB\b@x#ZK=8P,=v&CL

r|B=v;,Dm,+P44Pd5#SE,=v&CLr<"T9C;ANj4

A!m;&CLrQ|BDm#

=h &CLr A &CLr B

1 update T1 set col1 = ? where

col2 = ?

update T2 set col1 = ? where

col2 = ?

2 select col1, col3, col4 from T2

where col2 >= ?

select col1, col5, from T1 where

col5 = ? and col2 = ?

3 commit commit

Z;P“10Qd5”oeDivB,ZNjH(Ttk6pBKPDb=v&CLr
I\a4(@x,Sx<BdP;v&CLr'\#1=v&CLr<h*A!}Z

;m;&CLr|BD}]1,Ma"z@xiv#

Z“10Qd5”oeB,g{=h 2 PNN;v&CLrDi/UCh*};m;&C

Lr|BD}],G4C&CLr";aH}x(;ME,rK;I\"z@x#x

G,+R="9CH0d5D}]f>#

f] Oracle }]VdDS<
g{+ DB2_COMPATIBILITY_VECTOR "amd?hC*'VG)f] Oracle }

]VdDS<,G44(}]b1+T/4(G)S<#

Tf] Oracle }]VdDS<D'VGZ}]b6pa)D,rK,Z4(h*K'V

D}]b.0,XkHtCK'V#TZ?vk Oracle D}]Vdf]DS<,}]V

d(e<|,`&D CREATE VIEW"CREATE PUBLIC SYNONYM M COM-

MENT od#m 39 P>Kb)+Z SYSIBMADM #=P4(DS<#

m 39. f] Oracle }]VdDS<
`p (eDS<

#f DICTIONARY"DICT_COLUMNS"

USER_CATALOG"DBA_CATALOG"ALL_CATALOG"

USER_DEPENDENCIES"DBA_DEPENDENCIES"ALL_DEPENDENCIES"

USER_OBJECTS"DBA_OBJECTS"ALL_OBJECTS"

USER_SEQUENCES"DBA_SEQUENCES"ALL_SEQUENCES"

USER_TABLESPACES M DBA_TABLESPACES

mrS< USER_CONSTRAINTS"DBA_CONSTRAINTS"ALL_CONSTRAINTS"

USER_CONS_COLUMNS"DBA_CONS_COLUMNS"ALL_CONS_COLUMNS"

USER_INDEXES"DBA_INDEXES"ALL_INDEXES"

USER_IND_COLUMNS"DBA_IND_COLUMNS"ALL_IND_COLUMNS"

USER_TAB_PARTITIONS"DBA_TAB_PARTITIONS"ALL_TAB_PARTITIONS"

USER_PART_TABLES"DBA_PART_TABLES"ALL_PART_TABLES"

USER_PART_KEY_COLUMNS"DBA_PART_KEY_COLUMNS"ALL_PART_KEY_COLUMNS"

USER_SYNONYMS"DBA_SYNONYMS"ALL_SYNONYMS"

USER_TABLES"DBA_TABLES"ALL_TABLES"

USER_TAB_COMMENTS"DBA_TAB_COMMENTS"ALL_TAB_COMMENTS"

USER_TAB_COLUMNS"DBA_TAB_COLUMNS"ALL_TAB_COLUMNS"

USER_COL_COMMENTS"DBA_COL_COMMENTS"ALL_COL_COMMENTS"

USER_TAB_COL_STATISTICS"DBA_TAB_COL_STATISTICS"ALL_TAB_COL_STATISTICS"

USER_VIEWS"DBA_VIEWS"ALL_VIEWS"

USER_VIEW_COLUMNS"DBA_VIEW_COLUMNS M ALL_VIEW_COLUMNS

`LTs USER_PROCEDURES"DBA_PROCEDURES"ALL_PROCEDURES"

USER_SOURCE"DBA_SOURCE"ALL_SOURCE"

USER_TRIGGERS"DBA_TRIGGERS"ALL_TRIGGERS"

USER_ERRORS"DBA_ERRORS"ALL_ERRORS"

USER_ARGUMENTS"DBA_ARGUMENTS M ALL_ARGUMENTS
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m 39. f] Oracle }]VdDS< (x)
`p (eDS<

2+T USER_ROLE_PRIVS"DBA_ROLE_PRIVS"ROLE_ROLE_PRIVS"

SESSION_ROLES"

USER_SYS_PRIVS"DBA_SYS_PRIVS"ROLE_SYS_PRIVS"

SESSION_PRIVS"

USER_TAB_PRIVS"DBA_TAB_PRIVS"ALL_TAB_PRIVS"ROLE_TAB_PRIVS"

USER_TAB_PRIVS_MADE"ALL_TAB_PRIVS_MADE"

USER_TAB_PRIVS_RECD"ALL_TAB_PRIVS_RECD M

DBA_ROLES

>}

v Jm*{* MYDB D}]b4(f]}]VdDS<#

db2set DB2_COMPATIBILITY_VECTOR=ORA
db2stop
db2start
db2 create db mydb

v 7(PD)f]}]VdDS<IC#

connect to mydb
select * from dictionary

v `vf]}]VdDS<a)KPXX(DE"#k9C USER_SYS_PRIVS S<4

T>yPQZh10C'D53X(#

connect to mydb
select * from user_sys_privs

v 7( DBA_TABLES S<DP(e#

connect to mydb
describe select * from dba_tables

DB2-Oracle uo3d
IZJ1XhC DB2 73sIT9 Oracle &CLr\;k DB2 }]~qwdO$

w,rK,Kb3) Oracle Enk DB2 En.dD3dX5AXX*#

m 40 a)#C Oracle uo0dH,D DB2 uoDrw**#

m 40. #C Oracle En= DB2 EnD3d

Oracle En DB2 En 8"

n/U> n/U> bG,;vEn#

5N Td? bG,;vEn#

/(U> db2diag U>D~M\m(*U

>

db2diag U>D~w*) IBM

m~'Vz9CZxPJOo

O#\m(*U>w*)}]

bM53\m1CZxPJO

oO#\m(*U>{"2T

j</{"q=G<= db2diag

U>D~#

i5U> Qzi5U> bG,;vEn#

i5U>== U>i5 bG,;vEn#

background_dump_dest diagpath bG,;vEn#

Q4(+VY1m Q4(+VY1m bG,;vEn#

Nj2m od/Pw bG,;vEn#
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m 40. #C Oracle En= DB2 EnD3d (x)

Oracle En DB2 En 8"

}]i }]3 bG,;vEn#

}]:ex_Y:f :eX bG,;vEn#+G,Z

DB2 P,ITfZNb}?D

_PNb3s!D:eX#

}]Vd 53?< DB2 53?<|,mMS<N

=D*}]#}]b\mw4

(",$=iyZy>53?

<m(eD53?<S<:

v SYSCAT S<,b)G;A

S<

v SYSSTAT S<,b)GI|

BS<,|G|,E/wy

9CD3FE"

}]Vd_Y:f ?<_Y:f bG,;vEn#

}]D~ ]w DB2 }]Tom==f"Z]

wP,s_|,Ts#

}]b4S GF GFGj6,CZ}C6L}

]4PDTs(*O}]bT

s)#

+Xm +Xm bG,;vEn#

/,T\S< lU`Sw SQL \mS< 9C SYSIBMADM #=Dl

U`Sw SQL \mS<5XX

Z}]b53DX(xrD`

Sw}]#}g,

SYSIBMADM.SNAPBP SQL \

mS<a):eXE"Dl

U#

)9}]i )9}]i DB2 )9}]iI;i,xD

}]3iI#

NN N} bG,;vEn#

+Vw} GVxw} bG,;vEn#

;n/U> *zi5U> bG,;vEn#

i n i t . o r a M~qwN}D~

(SPFILE)

}]b\mwdCD~M}]

bdCD~

DB2 5}IT|,`v}]

b#rK,,1Z5}6p

(9C}]b\mwdCD

~)M}]b6p(9C}]

bdCD~)4f"dCN}

T0|GD5#zVp(}

GET r UPDATE DBM CFG

|nT0 GET r UPDATE

DB CFG |n4\mb)D

~#
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m 40. #C Oracle En= DB2 EnD3d (x)

Oracle En DB2 En 8"

5} 5}r}]b\mw 5}Gs(xLk2mZfD

iO#DB2 5}2;F*}]

b\mw#IZ DB2 5}IT

|,`v}]b,rK,fZ

5}6pD DB2 dCD~(}

]b\mwdCD~)M}]

b6pDdCD~(}]bd

CD~)#

sX 5CLrQ 5CLrQI8]"4-M0

k5CLr9C#

b_Y:f Lr|_Y:f Z}]b2mZfPVdDL

r|_Y:fCZT}]bD

2,M/, SQL odT0

XQuery odDZxP_Y:

f#

V?w} Vxw} bG,;vEn#

_e/S< _e/i/m(MQT) MQT G;vm,|D(eyZ

i/a{,<Za_T\#

DB2 SQL `kw+7(i/T

MQT KP1D'JGq_ZT

C MQT yyZDy>mKP

1D'J#

;i5U>== -7U>G< bG,;vEn#

Oracle wCSZ(OCI) DB2CI SZ DB2CI G;v“C”M“C++”&C

Lr`LSZ,KSZ9C/

}wC4,SA DB2 f> 9.7

}]b"\mNjM4P SQL

od#kNDZ 3 7 3 3D

:IBM }]~qw DB2CI }

/Lr;Tq! DB2CI }/L

r'VD OCI API Pm#

Oracle wCSZ(OCI) wC6SZ(CLI) CLI G C M C++ &CLr`

LSZ,KSZ9C/}wC

+/, SQL odw*/}Td

?xP+]#Zs`}iv

B,IT+ OCI /}f;*

CLI /}T0T'VLrzk

ywD`X|D#

ORACLE_SID 73d? DB2INSTANCE 73d? bG,;vEn#

Vxm Vxm bG,;vEn#
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m 40. #C Oracle En= DB2 EnD3d (x)

Oracle En DB2 En 8"

}LoT/a9/i/oT(PL/

SQL)

SQL }LoT(SQL PL) SQL PL GT SQL D)9,|

IodMoT*XiI#SQL

PL a)KCZywd?Mu~

&mLr"CZTd?35T

0CZ5V}L_-Dod#

SQL PL G SQL VCf"#i

(SQL/PSM)oTj<DS

/#zIT9C DB2 SZ4`

kM4P Oracle PL/SQL o

d#

Lr+Vxr(PGA) &CLr2mZfMzmLr

(CZf

&CLr2mZff"Z}]

bkX(&CLr.d2mD

E":w*G}Z+]=}]

bT0}ZS}]b+]D}

]P#zmLr(CZff"

CZ*X(&CLra)~q

DE",}gErQ"NjE

"Ma0OBD#

XvU> BqU> BqU>CZG<}]bB

q,ITCZ4PV4#

G+ G+ bG,;vEn#

N f"wTs bG,;vEn#

a0 a0;}]b,S bG,;vEn#

startup nomount db2start CZt/5}D|n#

,eJ p{ p{Gm"S<"GFrm;

vp{D8C{F#Jm9C

uo“,eJ”,zIT8(K

uoTzf“p{”#p{"G

CZXF&CLry9CD

DB2 }Lf>r_C'(e/

}Df>;*xPKXF,k

9C SET PATH od+yhD

#=mS= CURRENT PATH

(CDfwD5#

53+Vxr(SGA) 5}2mZfM}]b2mZ

f

5}2mZff"X(5}D

yPE",}gyPn/,S

DPmT02+TE"#}]

b2mZff"X(}]bD

E",}gLr|_Y:f"

U>:exM:eX#

SYSTEM mUd SYSCATSPACE mUd SYSCATSPACE mUd|,5

3?<#1!ivB,KmU

dGZz4(}]b14(

D#

mUd mUd bG,;vEn#
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m 40. #C Oracle En= DB2 EnD3d (x)

Oracle En DB2 En 8"

C'+Vxr(UGA) &CLr+VZf &CLr+VZfI&CLr

2mZfMX(Z&CLrD

ZfiI#
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Z 5 B DB2CI &CLr*"

DB2CI G DB2 f> 9.7 }]b~qwDIwC SQL SZ#bGCZxP DB2 }]

bCJD“C”M“C++”&CLr`LSZ,KSZ9C/}wC4,SA}]b"\m

NjM4P SQL od#

Sf> 9.7 ^)| 1 *<,IT9C DB2CI SZ4CJNN\'VYw53OD DB2

f> 9.7 ~qwOD}]b#

DB2CI SZ'Vm` Oracle wCSZ(OCI) API#K'V\;5MtCVP OCI &

CLrD4ST,T9b)&CLr\;k DB2 }]b;p9C#IBM }]~qw

DB2CI }/LrG DB2CI SZD}/Lr#

IBM }]~qw DB2CI }/Lr
IBM }]~qw DB2CI }/Lr 'VxP DB2CI &CLr*"#

IBM }]~qwM'z|( DB2CI }/Lr#h*20KM'zE\20 DB2CI }

/Lr#

DB2CI }/Lr'VwCBP OCI API:

OCIAttrGet OCILobGetLength OCINumberTan

OCIAttrSet OCILobIsEqual OCINumberToInt

OCIBindArrayOfStruct OCILobIsTemporary OCINumberToReal

OCIBindByName OCILobIsOpen OCINumberToRealArray

OCIBindByPos OCILobLocatorAssign OCINumberToText

OCIBindDynamic OCILobLocatorIsInit OCINumberTrunc

OCIBreak OCILobRead OCIParamGet

OCIClientVersion OCILobTrim OCIParamSet

OCIDateAddDays OCILobWrite OCIPasswordChange

OCIDateAddMonths OCILogoff OCIPing

OCIDateAssign OCILogon OCIRawAllocSize

OCIDateCheck OCILogon2 OCIRawAssignBytes

OCIDateCompare OCINumberAbs OCIRawAssignRaw

OCIDateDaysBetween OCINumberAdd OCIRawPtr

OCIDateFromText OCINumberArcCos OCIRawResize

OCIDateLastDay OCINumberArcSin OCIRawSize

OCIDateNextDay OCINumberArcTan OCIReset

OCIDateSysDate OCINumberArcTan2 OCIResultSetToStmt

OCIDateToText OCINumberAssign OCIServerAttach

OCIDefineArrayOfStruct OCINumberCeil OCIServerDetach

OCIDefineByPos OCINumberCmp OCIServerVersion

OCIDefineDynamic OCINumberCos OCISessionBegin
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OCIDescribeAny OCINumberDec OCISessionEnd

OCIDescriptorAlloc OCINumberDiv OCISessionGet

OCIDescriptorFree OCINumberExp OCISessionRelease

OCIEnvCreate OCINumberFloor OCIStmtExecute

OCIEnvInit OCINumberFromInt OCIStmtFetch

OCIErrorGet OCINumberFromReal OCIStmtFetch2

OCIFileClose OCINumberFromText OCIStmtGetBindInfo

OCIFileExists OCINumberHypCos OCIStmtGetPieceInfo

OCIFileFlush OCINumberHypSin OCIStmtPrepare

OCIFileGetLength OCINumberHypTan OCIStmtPrepare2

OCIFileInit OCINumberInc OCIStmtRelease

OCIFileOpen OCINumberIntPower OCIStmtSetPieceInfo

OCIFileRead OCINumberIsInt OCIStringAllocSize

OCIFileSeek OCINumberIsZero OCIStringAssign

OCIFileTerm OCINumberLn OCIStringAssignText

OCIFileWrite OCINumberLog OCIStringPtr

OCIHandleAlloc OCINumberMod OCIStringResize

OCIHandleFree OCINumberMul OCIStringSize

OCIInitialize OCINumberNeg OCITerminate

OCILobAppend OCINumberPower OCITransCommit

OCILobAssign OCINumberPrec OCITransDetach

OCILobClose OCINumberRound OCITransForget

OCILobCopy OCINumberSetPi OCITransMultiPrepare

OCILobCreateTemporary OCINumberSetZero OCITransPrepare

OCILobDisableBuffering OCINumberShift OCITransRollback

OCILobEnableBuffering OCINumberSign OCITransStart

OCILobErase OCINumberSin xaoEnv

OCILobFreeTemporary OCINumberSqrt xaosterr

OCILobFlushBuffer OCINumberSub xaoSvcCtx

9( DB2CI &CLr
IT9CVP Oracle wCSZ (OCI)&CLrM bldapp E>D~49( DB2CI &C

Lr#

v Xk_PkVP OCI &CLry9CD Oracle }]bP`,a9D DB2 }]b#

v XkQ-20K IBM }]~qwM'z#

DB2 y>a)K;vF* bldapp DE>,CZ`kM4S9C IBM }]~qw

DB2CI }/Lr'VD OCI /}D&CLr#|ky>Lr;p;Z DB2DIR\samples\

db2ci r_ DB2DIR/samples/db2ci ?<P#DB2DIR m>20K DB2 1>D;C#

bldapp E>D~n`ITICDvN}#Z;vN} $1 8(4D~D{F#v19(

h*,SA}]bD6k= SQL Lr1Eh*d{N}:Z~vN} $2 8(*,S
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D}]bD{F;Z}vN} $3 8(}]bDC'j6,x $4 r8(\k#g{L

rP|,I .sqc )9{8>D6k= SQL,G4+wC embprep E>T$`kKL

r,"zI;v_P .c )9{DLrD~#

^F

v k7#VP OCI &CLrvwCK DB2CI }/Lr'VD OCI /}#kNDZ

3733D:IBM }]~qw DB2CI }/Lr;Tq!\'V OCI /}Dj{Pm#

1. g{*9CVP OCI &CLr49( DB2CI &CLr,G4kqX8( db2ci.h

|,D~#

2. 9C bldapp E>D~49( DB2CI &CLr TB>}5wgNZ Linux M UNIX

Yw53OS4D~ tbinfo.c 49(y>Lr tbinfo:

cd $INSTHOME/sqllib/samples/db2ci
bldapp tbinfo

b+zII4PD~ tbinfo#

3. (}4gBy>dkI4PD~{F4KPZO;=zIDI4PD~:

tbinfo

DB2CI &CLr`kM4S!n(AIX)
9C AIX® IBM C `kw9( DB2CI &CLr1,(i9C>wbPD`kM4S

!n#

ITZ DB2DIR/samples/cli/bldapp z&mD~PR=BP!n,dP DB2DIR G2

0K DB2 1>D;C#

bldapp D`kM4S!n

`k!n:

xlc IBM C `kw#

$EXTRA_CFLAG

TZ 64 ;73,|,5“-q64”;qr,;|,5#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#KE>|,@"D`kM4S=h#
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4S!n:

xlc 9C`kww*4SLrD0K#

$EXTRA_CFLAG

TZ 64 ;73,|,5“-q64”;qr,;|,5#

-o $1 8(I4PLr#

$1.o 8(TsD~#

utilci.o

|(CZ4PmsliD5CLrTsD~#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#}g:$HOME/sqllib/$LIB#g{48( -L !n,

G4`kw+ICTB76:/usr/lib:/lib#

-ldb2ci

k DB2CI b4S#

DB2CI &CLr`kM4S!n(HP-UX)
9C HP-UX C `kw9( DB2CI &CLr1,(i9C>wbPD`kM4S!n#

ITZ DB2DIR/samples/db2ci/bldapp z&mD~PR=BP!n,dP DB2DIR G

20K DB2 1>D;C#

bldapp D`kM4S!n

`k!n:

cc 9C C `kw#

$EXTRA_CFLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,5 +DD64;g{tC

K 32 ;'V,G4Kj>|,5 +DD32#g{ HP-UX =(tCK PA-RISC M 64

;'V,G4Kj>|,5 +DA2.0W#TZ PA-RISC =(OD 32 ;'V,Kj>|

,5 +DA2.0N#

+DD64 Xk9CK!nE\* IA64 OD HP-UX zI 64 ;zk#

+DD32 Xk9CK!nE\* IA64 OD HP-UX zI 32 ;zk#

+DA2.0W

Xk9CK!nE\* PA-RISC OD HP-UX zI 64 ;zk#

+DA2.0N

Xk9CK!nE\* PA-RISC OD HP-UX zI 32 ;zk#

-Ae tC HP ANSI )9==#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#`kM4SG;,D=h#
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4S!n:

cc 9C`kww*4SLrD0K#

$EXTRA_CFLAG

g{ HP-UX =(tCK IA64 M 64 ;'V,G4Kj>|,5 +DD64;g{tC

K 32 ;'V,G4Kj>|,5 +DD32#g{ HP-UX =(tCK PA-RISC M 64

;'V,G4Kj>|,5 +DA2.0W#TZ PA-RISC =(OD 32 ;'V,Kj>|

,5 +DA2.0N#

+DD64 Xk9CK!nE\* IA64 OD HP-UX zI 64 ;zk#

+DD32 Xk9CK!nE\* IA64 OD HP-UX zI 32 ;zk#

+DA2.0W

Xk9CK!nE\* PA-RISC OD HP-UX zI 64 ;zk#

+DA2.0N

Xk9CK!nE\* PA-RISC OD HP-UX zI 32 ;zk#

-o $1 8(I4PLr#

$1.o 8(TsD~#

utilci.o

|(CZ4PmsliD5CLrTsD~#

$EXTRA_LFLAG

8(KP176#g{hCKK!n,G4TZ 32 ;,||,5 -Wl,+b$HOME/sqllib/

lib32,TZ 64 ;,||,5 -Wl,+b$HOME/sqllib/lib64#g{4hCK!n,G4

|;|,NN5#

-L$DB2PATH/$LIB

8( DB2 KP12mbD;C#TZ 32 ;:$HOME/sqllib/lib32;TZ 64 ;:

$HOME/sqllib/lib64#

-ldb2ci

k DB2CI b4S#

DB2CI &CLr`kM4S!n (Linux)
9C GNU/Linux gcc `kw9( DB2CI &CLr1,(i9C>wbPD`kM4

S!n#

ITZ DB2DIR/samples/db2ci/bldapp z&mD~PR=BP!n,dP DB2DIR G

20K DB2 1>D;C#

bldapp D`kM4S!n
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`k!n:

gcc C `kw#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries®),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER®),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#`kM4SG;,D=h#

4S!n:

gcc 9C`kww*4SLrD0K#

$EXTRA_C_FLAGS

|,BPdP;n:

v -m31(v^Z Linux for zSeries),CZ9( 32 ;b;

v -m32(v^Z Linux for x86"x64 M POWER),CZ9( 32 ;b;

v -m64(v^Z Linux for zSeries"POWER M x64),CZ9( 64 ;b;r_

v ;|,NN5(Linux for IA64),CZ9( 64 ;b#

-o $1 8(I4PD~#

$1.o |(LrTsD~#

utilci.o

|(CZ4PmsliD5CLrTsD~#

$EXTRA_LFLAG

TZ 32 ;,|,5“-Wl,-rpath,$DB2PATH/lib32”;TZ 64 ;,|,5“-Wl,-

rpath,$DB2PATH/lib64”#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64#

-ldb2ci

k DB2CI b4S#

DB2CI &CLr`kM4S!n(Solaris)
9C Solaris C `kw9( DB2CI &CLr1,(i9C>wbPD`kM4S!n#

ITZ DB2DIR/samples/db2ci/bldapp z&mD~PR=BP!n,dP DB2DIR G

20K DB2 1>D;C#

bldapp D`kM4S!n
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`k!n:

cc 9C C `kw#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5DhCgBy>:

v “v8plusa”:Solaris SPARC OD 32 ;&CLr

v “v9”:Solaris SPARC OD 64 ;&CLr

v “sse2”:Solaris x64 OD 32 ;&CLr

v “amd64”:Solaris x64 OD 64 ;&CLr

-I$DB2PATH/include

8( DB2 |,D~D;C#}g:$HOME/sqllib/include#

-c ;4P`k;;xP4S#KE>|,@"D`kM4S=h#

4S!n:

cc 9C`kww*4SLrD0K#

-xarch=$CFLAG_ARCH

K!n7#k libdb2.so 4S1,`kwzIP'DI4PD~#$CFLAG_ARCH D

5hC*“v8plusa”(m> 32 ;)r“v9”(m> 64 ;)#

-mt Z'V`_LDivBxP4S,T@9ZwC fopen 1"zJb#

":g{9C POSIX _L,G4 DB2 &CLr9Xk9C -lpthread xP4S,

x^[|GGq_L/&CLr#

-o $1 8(I4PLr#

$1.o |(LrTsD~#

utilci.o

|(CZ4PmsliD5CLrTsD~#

-L$DB2PATH/$LIB

8( DB2 2,bM2mbZ4S1D;C#}g,TZ 32 ;:$HOME/sqllib/

lib32;TZ 64 ;:$HOME/sqllib/lib64

$EXTRA_LFLAG

8( DB2 2mbZKP1D;C#TZ 32 ;,|,5“-R$DB2PATH/lib32”;TZ 64

;,|,5“-R$DB2PATH/lib64”#

-ldb2ci

k DB2CI b4S#

DB2CI &CLr`kM4S!n(Windows)
9C Microsoft® Visual C++ `kw9( DB2CI &CLr1,(i9C>wbPD`

kM4S!n#

ITZ DB2DIR\samples\db2ci\bldapp.bat z&mD~PR=BP!n,dP DB2DIR

G20K DB2 1>D;C#

bldapp D`kM4S!n
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`k!n:

%BLDCOMP%

`kwDd?#1!5* cl,4 Microsoft Visual C++ `kw#mb,9IT+dh

C* icl(CZ 32 ;M 64 ;&CLrD Intel® C++ `kw)r ecl(CZ Itanium®

64 ;&CLrD Intel C++ `kw)#

-Zi tCwTE"#

-Od {9E/#ZXUE/DivB9CwTwO*]W#

-c ;4P`k;;xP4S#

-W2 hC/f6p#

-DWIN32

Windows Yw53yXhD`kw!n#

4S!n:

link 9C4SLr#

-debug |(wTE"#

-out:%1.exe

8(I4PD~#

%1.obj |(TsD~#

db2ci.lib r db2ci64.lib

4SA DB2CI b#TZ Windows 32 ;Yw53,k9C db2ci.lib#TZ Win-

dows 64 ;Yw53,k9C db2ci64.lib#

kND`kwD5,TKbd{`kw!n#
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":DB2 E"PDwbD|B5JH PDF i.r2=4i.D|B5J_#*q!n
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