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BEGIN
IF rating = 1 THEN
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WHERE empno = empNum;
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END IF;
END
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24 SQL (IR 1B A4 S QIR R A I ARG H, XSO T AT AR /s
(BB RAR K /N RE 8 AR B0, 5 R BORI & i, AT VR O 20 G R
T IR,

ZIELI T SQL PL &G SQL (WHKHY) 4] /R

BEGIN ATOMIC
FOR row AS
SELECT pk, cl, discretize(cl) AS v FROM source
DO
IF row.v is NULL THEN
INSERT INTO except VALUES(row.pk, row.cl);
ELSE
INSERT INTO target VALUES(row.pk, row.d);
END IF;
END FOR;
END

H4 SQL (IR ) iEA)H K45 BEGIN fil END #6%E. E MM A&7 SQL PL
) FOR Al IF/ELSE #=Hii&4], FOR i&/m) T o e X —d kM, xF 81T,
BT A IAR T (A S ok — A E AR B — 4 FE,

ZIEPUF A SQL PL (1 fil & 25 7w Bil:

CREATE TRIGGER validate_sched

NO CASCADE BEFORE INSERT ON cl_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;

B A AR FEXS 2% el _sched PAATHl ASRIEIS MG, JF H 2 il SQL PL SeAu it
REHIE] (R RS ) |, ARG RN RIZEM B 9 sDUS s 2R L HEHE AR,
M assi=AaiR. %EM FEE& SQL PL brat SQL R R Hi:

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);

% 1 % SQL PL X 3



ELSE IF Vendor = 'Vendor 2'
THEN SET price = (SELECT Price FROM V2Table WHERE Pid = GetPrice.Pid);
END IF;

RETURN price;
END

WL TRT B e RO A b VL B B A S A S B (LR [l AR i A (. iR &M IF 54,

X S S B B k2, SQL R I AE B IS A AR B A R AR B M B s S R T
=,

SQL PL #{R%A

4

S L EREE

il O B SR AR RE SO 5 — R B S A BE R A AR R 2 X R R 2R
o, AR R A SR 2 T

PR A A O il O R 2R B A B 2 £ R

R ML BIRER R ThRE

WRRAARSE 75— SQL X% (W, efmAE, SQL A&H, SQL ZMuiH R uiiiAl
A7) s SRR,

o i 2 TR T SR AT R SCRA B SR SRR T B e L B IS B, i s 0 B 9 Rl
SR v AT A B ESCRE  E ( R A, ISR R R IR RO AT, IR 4B E 1 AL
JEIA N ROW,  HC o BEpH il 3 Ui 5 L L 1A 91 3L

PRI, WRESRAE S5 g (i, RePpRES) ) EEE 2R R G R
YRR, AR AR A .

il A O R Y W] DL T A1 A — T SRR AR ]
o EKPAAT

« MEHELT

o iR AR R AT E L

« KHAES

 HEH S

o JEbEE, AR R bR A T A

© e

{4 7 B a0 — IO, A REE e o R 2R A
* SQL dEhymEsr &, TR
o ZwiFA SQL AT kAR, G TAR R
« BiIFESE
* ffiJl CREATE TYPE &) #Y F 7 s B 25,
— RfiEff DECLARE CURSOR &%)/ xf H ik f75] .
* PRBSR [ B A 2 Y

SQL AR F: W AR S



. SRR
B UG MR, W E ANCHOR DATA TYPE TO - (S0 it i
ANCHOR F4) ) AeH A4 U 0 SK) 0 S M 2 7 K,
LR E ANCHOR ROW OF Fisi S X2 . BOssh e bl i i 48
* DECLARE
* CREATE TYPE
* CREATE VARIABLE

— AR, R A R R R E A RS R, P RS A,

X8 TE L B RSB A PR I

7 0 T 0 TS 5 5 il (S K O PR S O TR, B T e 8
KT8 1 B4,

o A KT (L3 PLISQL %TYPE JR S 12T ) I 7 L Tl
o RSCHEFEAI SQL BRCrH il (B R,

o b BRI R R PR SRR o 51,

o e RO KR ARSI, KRN, IR RIS R 51

o i RO TR R Al L I o 7 W e 2 0 91,

o i R KR R A ) 5 52T A S O L

o b RO TR R Rl PR P B o TR 5 e PR T B LA 0

WEMBIRLINTE
U AN A S 2T Ay B 6 B 2T 11 R B AR R s B L
B AR BAE DL BN S0 % SR
* SQL d#%
— 1€ SQL i FEr, W4 S BRI R HIAR fHHE E o all e A B 25,
© Znidf SQL PRk
- fli} CREATE FUNCTION iE4]) (1%iE4)5% BEGIN T4 A& BEGIN
ATOMIC F/4)) @R SQL RT3 454l 2 (o s 2R 1) S 4R AR .
o BAE R
— ] AR S A S AT R E S B R AT BlOR R AT AR
« AR
— TR R 2R Y A SR AR
Wi 7E i AF BB L f il DECLARE 5] R
EIREEMEREENNEBEE
B 24 T AR B S B BT ST 5 0 G S A R AR 2T R — B, N AR B A e
7 B3 A 1Y Ry B AR R B L

WAL RE AR TR AL B ST A X 4.
1. fil&# DECLARE iE%]
a. fEEA IR,

4 1 % SQL PL %% 5



6

b. 4% ANCHOR DATA TYPE TO T/,
c. 18E)E TR B E L T B 2R 3% 5 & 7R,
2. M\ZF ¥ DB2 #H#fT DECLARE if%],

1Rk DECLARE 5 AICENIAT, I8 ALK o i SCHAT 8 Bl B R Y AL i

DU 24 e (5 s R B s fil, HopAr & vl @V 2K emp HHIF ol ByEEIRE
T

DECLARE v1 ANCHOR DATA TYPE TO emp.cl;

E R RE, AIXHAREE, AN HEAT 5 B D GRS UL .

Tl SEEMEIREXEE X

Bl 7 A T vk R 2 i I B R R I AR I 2%

AT =5 8055 il o 1 508 28 TR Ak Y 7 1)

B SEE M EEE AT E A

FAUAS RN, 5 E SRR A T R LR ARA A Z %,

PATRAR R v (BRG], 128 R EE2RI 5% staff $51] name YRS RIAR F]:
DECLARE v1 ANCHOR DATA TYPE TO staff.name;

PIF /2 CREATE TYPE ARG, 1%35 A& XA empRowl, %A 2 £
employee H1iE XHIAT:
CREATE TYPE empRowl AS ROW ANCHOR DATA TYPE TO ROW OF employee;

XA 2T empRowl [, FEAFR SR G A FRH.

AR S| name HIEHERI N VARCHAR(128), HRAZH v1 K& T Adk A
VARCHAR(128),

T Hl: SQL BIFEFRRIHEE (L E R LR ik

BIEEECH SQL HIFEN:, W% SQL I iy i o Kt 557 F vk 7w .

N ) — AR GRS R AE S SQL iR A 1 5 R (S KR 268 TRk, BT gl R (8
PRI IRELL S BT SQL HIRERY T AETE £,

AR 70 Bl 7 7 02 22 2 Hh 90 ) BB 26 B Y B 7 D A

CREATE TABLE tabl(coll INT, col2 CHAR)@

INSERT INTO tabl VALUES (1,2)@

INSERT INTO tabl VALUES (3,4)@

CREATE TABLE tab2 (colla INT, col2a CHAR)@

CREATE PROCEDURE p1()

BEGIN

DECLARE varl ANCHOR tabl.coll;
SELECT coll INTO varl FROM tabl WHERE col2 = 2;

SQL AR F: W AR S



INSERT INTO tab2 VALUES (varl, 'a');
END@

CALL pl()e
PSR pl B, FRETHS] coll M{ESHIERERIAHF KA & varl H,
PI'N CLP JA 45 HoA~ pR B s 49, HHb 8 7R R 8502 B0 Bl e o 50 280 vk

-- Create a table with multiple columns
CREATE TABLE ttl (cl VARCHAR(18), c2 CHAR(8), c3 INT, c4 FLOAT)
¢

INSERT INTO ttl VALUES ('aaabbb', 'ab', 1, 1.1)
@

INSERT INTO ttl VALUES ('cceddd', 'cd', 2, 2.2)
@

SELECT cl1, c2, c3, c4 FROM ttl
@

-- Creation of the function
CREATE FUNCTION func_a(pl ANCHOR ttl.c3)
RETURNS INT
BEGIN
RETURN pl + 1;
END
@

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

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

DROP FUNCTION func_a
¢

DROP TABLE tt1l
@

VAR E func_a I, 1% PR A2 6l O 200 B 2 B (LA T AR 1R A

P8 J IRt & 45 7 B A P R AU 7 R, A BURA SR B 2R
.

TIRMATE SQL PL 4R, SQL AER K SQL BRI, LI I Hi1F 4
AT S GRS A TR R ) |

ITHERR BRI IhRE

TP AR D RE M 3L AL SQL PL AR I3 4 1,

(U FATEAREAS SQL HMEHAF AN, ©RM ST FRAMMDEH, G478

WA H C K AFRAEAEE A, R R AT A S A7 1 45 2R 4R sl b A (DA 2 B9 i
.

R R 2R AT T
4 1 % SQL PL ik 7



8

o fift SQL IRIEF W AR P f 2 amas. itn, Al e R — R A — M
&, IF A ES RO RO I 7 G sw, BT Bodi 288 R e Ak BT A7 A 1D ¢
AR TR Z NS HONAE R, KRR T AR MR R AT EAE A 2
Wit ) he

o ERSHE 2SRRI BER I AR AR SQL 15 5 B4 5 L% DB2 SQL PL i
% 5.

o FEALHE DUT 45 0 ) B o s AT AT AR 5 AT Ak INSERT 1541, FETCH 35 7],
VALUES INTO iE/A]F1 SELECT INTO iE75],

Wi il CREATE TYPE (ROW) /MA@ FTHRAA. BId#)5, W/l DECLARE i
AIFE SQL PL B SCH A B B BRI AGAS B, ARG Al ] X A R AT AT 280
1A,

Al AR () FoREE R E AR E MG AT BUE.

XTEHRI BRI PR
il AT B 2R 2 Wi B2 T RE 5 68 FAT B 2R A S R [l RN, R 3 0 AT £k dla
YRR il

P8 R A AE DT R -
o ATEEEEAI T LR R R T BECh 1012,
o REERATEIRE RAEUE A ASEUE N CLP 1£5% 2 i F2 Fl ek AL,
o ORBERAT R EHAE A A - it Bk S AUE NI R R g g 2 CLP,
o RREEILBATHI AR &, BT RIA R, nJHREATFE.
o ORSCHRERAT B DL B 28

— XML HiEnl

— LONG VARCHAR

— LONG VARGRAPHIC

— S5 A B 2

- s

- B BdE R
o REFFDIFATREM SRR ZTESKER LOB B—1PHENFE.
o NIRRT CAST pRECKE 2 5008 58 5 e o A7 B s 281,

ATREAFES O AR 2RI, B4, $AAT SQL. B SR ) il IV Rl Al S R A 5% A
At 5 AR 1.

AR T P AT AR M M A i, I AT AR R, W HIEEE, HHE N
N MESE SR EE SQL dREH SQL dfgflih. TERIKENIIETH
Fr8E R B Y vk, AT A2 B T R AT 4 2R 4 P B R AT B T A o 4 A S 2L
i

Al ffi § DECLARE 54)7E SQL i FEH A HHFT4AE &,

SQL AR F: W AR S



ERITEE

HRIE TR, WAUCEIRITRE, ReFUaLE,

PATR 380 B ] Qs A7 i 2B Mg
BIRTTHERE
Bl AT R 2R BB AT A R Jo ik A

BIEAT Bl I 2 i
3 S E RGeS
o PEEC [ 8 TR T AT R R AR 0 |

" A H5 AT CREATE TYPE 1541 (AT A 12 1 SR AT AT 55
SRR AT BAR R, U AUMEAT SR AT SQL AR DB2 45 1S kAT

CREATE TYPE (ROWR) i&#],
1. fiJg& CREATE TYPE (ROW) i&74]:
a. I8ERAR TR,

bl XHAT R RS T B E AR AR R R AT E AT BUE X
PATR A S el e w] 5 DR 45 R SRS AT Bt S B R ], i 4 R AR RS U

5 empRow f7Eud SR [H]:

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

2. MZZFFH) DB2 04T CREATE TYPE if4],

iR CREATE TYPE JEAIMENHAT, IR ASAERdRFE o 8dati, mRiZiEq
RIIIIAT, T8 B UE % ) 8 T I B 1 RO SRR 1 R A AE,

QIR R )G, TR IR S AT AR

FHRTRBR R EE:
QIR G, A AT R AR,

QAT Bl 2 2 i
o DRI [T UMY AT |
o PREG [ 8 BUAY ¢ X AT IR PR 1 |

HEETE SQL PL T3 (4% 74T DECLARE iEAJIA SQL w2 FIek%k ) H e

(R CiESILS

WAZVEAIE T A1) 25 B 75 B JR A T A
1. fJ# DECLARE iE],
a. f8EAE I ATE.

b, TR SOZAE R AT RO 2RI, 20 C AR50 1 v SRR S O A7 M 2 A,

DI 2 Rl DECLARE EA AR, %18 )% & X2ETN empRow 1T

=
AR

DECLARE rl1 empRow;

4 1 & SQL PL 3#f
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2. fEZHF LT3R HAT DECLARE 54,

R DECLARE &M BIIIAT, WA,

BT RN, AT PREN TR WG NULL fH,

AIXATAS R E L, W H AT S SR b 2t id.

RBEEERITEZE

ATDLZ A5 A R B A R EUONAT I AR B, AT AT AR R AR L ) - MTAR R
AR R A T BE, W] R FOR R T | AT T B,

AR 80 8 7 T (G 5 25 17 S AR i T A7 2R A i
FEFFR TR R B

KRR RIATF B T 4 Fi (.

PR SR, AT B TR (Y NULL, 2 E .

AR AR (46 8 2 T8
o ITEERBAHE 1) ) — 4748w (] SET &%)

- frrRE R ERTTERE (WREITEH#HARM) | RN MTZ =R T F
— TR Y B AT R A 2 R E X, IR AX P74 & A AR
RS R R TS, HAH R B A R R = BB s R RN 1Y
Fan, AR TATEEESET rowl I row2, FH BN E X eME, Ak
AW rowl MY E{E ARRETR EA RN row2 AYAE R, KK row2 HIAREB A
AETE ELKAR rowl AER, (HE, KN rowl BYASHE v1 BY(E A F5E a5 M
H rowl HASE v2,

o JLEREHHE SZATMHEE, I H oo EdE R 517 F B F R T4,

— DU 246 45 47 00 1 {E o 4 Y 7R

SET vl = (1, 'abc')
o fENTATTRE N RIE R

— N A AR E S AT R AVATIH A R IATE VALUES ... INTO 35 A 2 b U ik

3. DUT 25X 2RI ) 7= 1)
VALUES (1, 'abc') INTO rvl
o PRARAYIR [ 2RI (AR EATEOR R 5 H AR AR B AHE )

— DUTFZeREL foo IR [H]2AY 5 H ARAS & & T AH A A7 B 28 Yy s 41

SET vl = foo()

TN ARR [ K 2R 00 5 SO R R 2R Y, IRl v o Kt 2 1 (i 0 U i P
o BMPERTEIRE
— FPRERIUREH LTS IZATHIE, I B AR 5148 € 45 5 1% 47 T Bt R i 2
PaIAL DUR 2 e R W e A 7 191
SET vl = (select cl, c2 from T)
* NULL

10 sQL G WIHERFH ML



- ff NULL #8247 RN, FrafrvBaic 80 NULL, B2 RA SRR
&4 NULL,

APKEDUR R R 2 4 AT A8 7 Bl
© FE{E

. R

« NULL

AL R A 2 ) AT B 1S E (A

o {fiJf] SET i&%)

o {fi f#EST 4T RS SELECT INTO iE4)

o AT RAT(ERY FETCH INTO 154
o f# AT MATER VALUES INTO 55

s ROW Hdla 2l o SQL A bR Rk [m] S,
£/ SET iFAIfFEISELITEE:

AT SET SIS HGE A TER. AORATIAE A TR, AR B ik
BRATTTR.

URATEAT AR R T A — 7 SR 28, IR AnT i SET IEAP AT (AR E R 1T

=N
ARG,

AR KA R AN A7 (E 45 5 2 ] — A% 3 AT 28 R A 7 491

SET empRow = newHire;

17fH newHire HJ4%3(5 empRow AZHAH[, Bll, 177 Bery% H MIZER5¢ A0

empRow. TastName /* 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 x/
newHire.dept /* VARCHAR(3)  */

IR AT IR S B MR R AL i, IBA= RAEHR,

Al E AR B A AT B FBORYS EATE, DUF A RUAIE ] SET & A K (E 5
EZ51T empRow H I FE B /s

SET empRow.lastName = 'Brown'; // Literal value assignment
SET empRow.firstName = parmFirstName; // Parameter value of same type assignment
SET empRow.id = varl; // Local variable of same type assignment

% 1 & SQL PL %% 11
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SET empRow.hiredate = CURRENT_TIMESTAMP; // Special register expression assignment

SET empRow.dept = NULL; // NULL value assignment
A AT AR 52 3450 B - BOR WD i A A7 1A
&/ SELECT, VALUES = FETCH iZf)51TEIEEHITTE:

u[{#i f§ SELECT INTO iE/4]. VALUES INTO i&/4]m FETCH INTO iEA)¥IFEHTS E
HRRNATINAS R, JRATIE M BUE 0] 18 2 45 H AR T AL & 1 7 BUA.

PATRREA KAy i il SELECT il ApKf LANT AR 45 118 empRow [/ 1

SELECT * FROM employee
INTO empRow
WHERE id=5;

W SELTCT Eifffth w2 M7MH, IBazREHR,

DU & e tnfrfii ll VALUES INTO B4 T(ETE € 451748 1 empEmpBasics [/
VALUES (5, 'Jane Doe', 10000) INTO empBasics;

DU J&AA SCtnfarffi il FETCH 184K AT TR 245178 & empRow HY/Rfi, 1% FETCH ifi
AGI RS curl, VR A A A FBAE AT E XAAE R empRow:
FETCH curl INTO empRow;

A A AR A L R I ) — ARl .

BRBRITEEMTFRE
B 28 J F — ATRC R T, fRR E BeAT A (LT OB AT B

P2 A ) 7 BERT 5 AR I AT FU B, 3 L7 BUAY R S A L B3 .
LR AR, WA 0 5 B fH.

AT 2 SQL PL iy al He B B SCELB P T Y < 41

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

THEN
SET EQUAL

ELSE
SET EQUAL = 0;

13

EoRlF, TF &R AT HRATEREE, WRFBEMS, IRAZ N Rl
EQUAL &N 1, WERTFBEAME, IAMZEE /I E EQUAL #&HE A 0.

5| B1TE
AITE SQL FI SQL i3 | AT I AAT - B {1,

LTS T 5 4 5 15
5| T2

AAE SRS R A 5 | R A Bl 4 AR 5 AT AR R

SQL AR WIS AR



Z S FRRATAR RSN B SCRAE TS I

* SET BRI EL H 45

« INSERT %]

+ SELECT INTO. VALUES INTO & FETCH if/f)f H %

PR R 2 1] SET RA48 & 45 B AR E SR 3 — 47 28 R AT A8 7R o

-- Referencing row variables as source and
target of a SET statement
SET vl = v2;

PAN R ZAE i APITHY INSERT A5 BT A2 SR, 7280 v Ml v2 BB
S, JFHHZERLY INSERT 54 HARHY RIS E LHEA:

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

PINE FETCH JEAH G MR ARG, 174 & empRow HYSIE SR cl 1Y
KIS A

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

AT #AE SELECT A5 EI 72L& v3 7R, employee 2 HHYPIAFIME 45 ik
FEEZR v3 AT B

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

EITEEFS| FFE:
AFELA e 7B,
RIAE SRl 7 BB R (AT 7 B 5 AT B, R e DL 2R SR s AT
FE
o FRVRE T BOBAE I AL B R B RER T
— WR{EEYE (SET EH))
- WR{ERYH AR (SET i&4])
— SELECT INTO, VALUES INTO #; FETCH INTO i&/] [ H#%.

N TR BAE, AT AR, SRR 7 BUEa T Frs:

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

PUF A e i nl 22 & employee 15t id AR
employee.id

TR AT AR R BUE A 2 SRS .

PUR 7m0 158 B e S T (B 46 B 24778 = vl Y B

-- Literal assignment to a row variable field
SET vl.cl = 5;

AT 7 91350 I e i (R 3 SUMBLAS R 47 2 IMT A2 B 7 B

-- Literal assignment to fields of row variable
SET (emp.id, emp.name) = (vl.cl + 1, 'James');

% 1 & SQL PL %% 13
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PUF /- 6135 B e 78 INSERT i f) o 5| 7 B

-- Field references in an INSERT statement
INSERT INTO employee
VALUES(vl.cl, 'Beth'),

(emp.id, emp.name);

PUR /- B35 BR e /£ UPDATE 15 4] W 5| - B ff:

-- Field references in an UPDATE statement
UPDATE employee

SET name 'Susan'

WHERE id = vl.cl;

DI R 93 Bl tnfaf 78 SELECT INTO iE/4)H 5| FFBH A

-- Field references in a SELECT INTO statement
SELECT employee.firstname INTO v2.cl

FROM employee

WHERE name=emp.name;

7 INSERT Hi5|BTEE 154
AJFE INSERT i A il AT 22 B LAGE sl 8 el i 43247

PIFETEE employee F1ifi A —4T7H) INSERT & A] [) R Bl
INSERT INTO employee VALUES empRow;

Xt INSERT 4], 477288 A A5 Bl 05 B o sl e 2X H R 91 5113 9 51 SO DT i

Er R INSERT 5 A) X% &b &4 AAR Y. (AT 7 Befl, PRI B3O Y INSERT i
A% FLIT INSERT &4

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

WATIEAGIRESHE
TTT (R AN TR L AT it BT BB B Kt o 8 e o S i e T
MPE IN, OUT 1 INOUT Z:4k.

PIT 2% CHAR KRR AZSE, Bt th 28 i BofR B AL A2 1 7R 6.

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

SET outEmpRow.field2 = basicChar;
END@
PITF 2R 2R CALL 38 8] i s il
CALL p('1', myEmpRow)@
Rk 1T SRS Y
NP AT R 2R B A A A A S R A A4 PRI B A s 2 R

WINSEI R T ASC B R, A HEM B AT A S
o WMV LS RO R R,

SQL I AEIA T WAL IS A R



o Bl P AT AEAT RO 2R 2,

AN BT A S ol B A i B AT Al S Y 4 PRI A AT g 2R

SCRFAT DROP 35 A AL A 326 TR AT

1. Q& DROP 4], 1% RN 5 BEMER 0047 Bl AU Y 44 7%,

2. W335 DB2 #£H44T DROP 4],

DU & el i bR A7 2 258 simpleRow [ 7 471,
DROP TYPE simpleRow;

W DROP i m) S dhAT, B2t WA 4 R 1 AT Bca 2R,

Bl THIRERAE

A Bl 2 R sk 7 1) Dy B AR AT K 2R B ) i P 7 ORI P e B 4t AR R 2%

DA 2 AU s e AT Rde 28 8-
TBI: CLP HIZARRRIITHIEERE A%

.

PN DB2 CLP JAAEU/RATHUE SRR B9 ik S A OGHRAE. B T A4 T R

o fEATEdRE
- flEE
o QIR TS I i AR
- BRI
— KR A B 55 R AT 5 B A 2R
MR AT ¥ B EoBT T E
- — SR R AT T B
XTI EATE
- SRR ET T BUE
© MR
o MBRAT R AR

-- 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 proc0l (OUT p® INTEGER, OUT pl INTEGER)
BEGIN

DECLARE v1, v2 row01;

DECLARE emp empRow;

-- Assigning values to row fields

SET vl.cl = 5;

SET (emp.id, emp.name) = (vl.cl + 1, 'James');

-- Using row fields in DML

% 1 % SQL PL 3Hf

LN

DB2 CLP A R TATHUR I A — Lo T fE, T B0UR A7 80m 280 1 i % A
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INSERT INTO employee
VALUES (vl.cl, 'Beth'), (emp.id, emp.name);

UPDATE employee
SET name = 'Susan' where id = vl.cl;

-- SELECT INTO a row field
SELECT id INTO v2.cl

FROM employee

WHERE name = emp.name;

-- Row Tevel assignment
SET vl = v2;

-- Assignment to parameters
SET (p0, pl) = (vl.cl, emp.id);

END@

CALL proc0l(?, ?)@
SELECT * FROM employee@
DROP procedure proc01@
DROP TABLE employee@

-- Dropping row types
DROP TYPE empRow@

DROP TYPE row01@

Al DB2 i 447 & H DL i 4 R AR AE Flis AT M A
DB2 -td@ -vf <filename>;

DU 2 1a 17 A 1) i s
CREATE TYPE row01 AS ROW (cl 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 proc0l (OUT p® INTEGER, OUT pl INTEGER)
BEGIN DECLARE v1, v2 row01;
DECLARE emp empRow;
SET vl.cl = 5;
SET (emp.id, emp.name) = (vl.cl + 1, 'James');
INSERT INTO employee VALUES (vl.cl, 'Beth'), (emp.id, emp.name);
UPDATE employee SET name = 'Susan' where id = vl.cl;
SELECT id INTO v2.cl FROM employee WHERE name = emp.name;
SET vl = v2;
SET (p0, pl) = (vl.cl, emp.id);

END

DB20000I The SQL command completed successfully.
CALL procO1(?, ?)
Value of output parameters

Parameter Name : PO
Parameter Value : 6

SQL I AEIA T WAL IS A R



Parameter Name : P1
Parameter Value : 6

Return Status = 0

SELECT * FROM employee

5 Susan
6 James

2 record(s) selected.

DROP procedure procOl
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.

TBI: SQL ZFEFRIITHIERE A
AIE SQL b A i AT B SR AR TR L % Ml I A 2 K f% s

AEEAE CLP WAMZRE], HPfa&2A SQU WREmE L, XE SR TTHY
Z Pk — Lk,

if#E ADD_EMP K175 A FIVEf ASEL, SRE ¥ Ham AR £,

I #2 NEW_HIRE ffi j] SET i&mEATHE eSS &, R8RS AUE/E M8 7
— i1 CALL &4 iS50k 4.

i FIRE_EMP 25 — TR BRI R T2 EF, Nk BIEm AR L,

PIM2 CLP WA, JaBRUIVEANTT 2N CLP 32 A7 A (Y i -

--#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;

% 1 & SQL PL %4 17
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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')e@
CALL FIRE_EMP(1)e@
SELECT * FROM employee@

SELECT * FROM former_employee@

AT DA 7 U CLP a4 7 A B i -

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)

SQL I AEIA T WAL IS A R



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);
SggeooOI 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

1 record(s) selected.
a6l SQL REPHIITHIELRE Fik:
AIFE SQL e AT ER BB RS . A7 58 el sk 2 ds.

AR T AT RO R R i A B R R AR X SRR AT E. AT RS, K
i I R a6 A7 28 AR R 1A,

PIMZ DB2 CLP HIA[RE], HAd&HTa@E THERREU LS ERS
B, 4751 HIAT UDF & MY s %L SQL 154

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_Tlocation = '';

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

END@

VALUES (getLocation ('789', 'MM3','Marketing-1'))@
PATHE, It CLP WA SAI#EER, fERPHALT. QTR LA UDF,

PRY getLocation J&—-> SQL UDF, & WI47A8 & - Fl A2 XU fE DL o) 7 Brda
fi. ‘E5I/H SELECT iEA M7 AL i ) — 7 Befl, 1577 BoE % R Euk [ A bR e

TEMALE AT VALUES AN, 23 A UDF Jik [l 45 &R [ {f,

LT /&M CLP iz A7 I IS Y it

CREATE TABLE t1 (deptNo VARCHAR(3), reportNo VARCHAR(3),
deptName VARCHAR(29), mgrNo VARCHAR (8), Tocation 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 getlLocation(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'))
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Toronto

1 record(s) selected.

AR 2R

RO IEIY I — P P SCRAR R, ol RO R U SR 9 A 46 5 4L
BB A DR H A O X ER, I Bz 68 A e o BAE 9 5 T .

KA R UR BB A R E LR, I HEN R EAREK T RE. ThrEmfE
e SINTIIYP e S e i SR (EDO I oS0 €2 VA 23 i Rl T Rk €1 TS

B A fE SQL PL H &R As

L & TSN LD S
Ph B 2R AN B H4H

SQL 7B} SQL ZHyZA, DI G i AE

] B R SC BB AL AT A0 AN TR]. T g AT T A 22 1) T 5 Bl % G L 9 i

R R S B R A 2 T Y 2 -

% 1. AR IR I A

HA

RERHA

AT B P e R BB S ST A S LY. X T AR N4
SEMEEE, TATER R S AESS N Z T BRI
1t NULL,

FCIRA AL AR B, B P R o RS, ARG
AEIIEER. SRRz 7T A A BR

{7 B AL (AR 2R B AU A (.

SRIRHAL A T AR IR ] DU — 4132 3 Rl 3.

] B R Y A (R — 2 ) B KR

FERBAALT,  FhnE ] DUEMisLed.

B xR ERALAY CREATE TYPE 41 R B4 i S H4
i, FERL N3 AR E A T R A
CREATE TYPE simple AS INTEGER ARRAY[];

TR CREATE TYPE iEM P, FHE FArdRem
(HORTE BE B AR in, (Edif A, AR e
A48 2 4 INTEGER

CREATE TYPE assoc AS INTEGER ARRAY[INTEGER];

X AL A 3 — DR 2 SBCPARERE | SiEn 4l
THhEZ E AR, LIRS SQL (4iFH) iF
i 5 P A2 A Y R T L K A R A

BEGIN
DECLARE mySimpleA simple;

SET mySimpleA[100] = 123;

END

PATREIE A G, mySimpleA FJFEEHCH 100; TFHHEFE 1 2
99 MR WA WILR s NULL.

X R IR B 1 5 — DR S BCRA A TARE Y BN TR A
fafk. DUNE S SQL (Zi¥HY) 5 /h) fu & SCHR B A & (i
B DA x4 i Y
BEGIN

DECLARE myAssocA assoc;

SET myAssocA[100] = 123;
END

PATIE IR G, BARREECY 1

Tl
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A HRER
LA RO SR 0 A RO R A PSR A A, AR, R R TR
A PG I (B 5 % 02,

AR N AR OUREE ), BASENITREMRKNA R (PO )
RARTHEET | FHNTEET N ABREE, B FTA oo =8 54 R 2R
i,

HAHIEETAIINEE:

BRI F 2 et RS & T SQL PL 2,

B RRYR TE SR 73— Bl JE B ) B (9 S 2R 8.

A BA LTI RS, WHEHE CREATE TYPE &4 FHE&E. R A 25
KRG o RBEHON M, IRAER A BEAYERECTRIE 0 ] M Z[E] AL {A.
SHEIET (U0 C) FHAR HREECAF, SQL B MR K S HY IR R T

K. RGAEIBATI O R RS BORT R TAREBUE F RN, FoRBAHE T & N A
A T RO — LB, TS SRR A f R RO 4,

SUREAN, A PTA R EEENA. Bk, 6 R Bk F e
K EAAT.

A A E TL R AR B AR fE R A R A LR (A

AT B R Y A — AL EI, O B SRR .l X — A B R AR K 1
Tt (Al EORRAERE, SRR Al & B LRI 24 (WRETRZ ) 250
SO B I 5 G R B R ), e B R R o PB4, T SR KA
B B pl— A, B, RECEAR U EEANNEA LU ETHAILRNA PR
4, SLFEALED T AR AR, Rl MR TR TR,
XA IR E R BIR

{7 PR B2 s SR 2 2 i A2 W R D 7 ) S L g SIS R I S A [ R, R T R A R
2T 9 B A

B BE T AEAE DL T FR 6

o ORSZFETENASE GV ) O O i 2580,

© RIZFETE SQL i FEAMIRE ] ARRAY_AGG HRi%L.

o AZFFE SQL it AN ] UNNEST K%L,

o ALFFE Java™ ERELLAM SN AR 6 A SR R AL S 4L

o ORSZFRRR B B R A R TP s SOBCEE B ISR DL A AT AT B 2 26 A
o REZFRAE I S 5 e BRI T R,

o ORSEHER A SR ROR T H AR B A A .

o RZFETE Bl AR S 5ER ] 25,

o ORSCHETEA R ok A BB R 550 rb (o B LA R 2 50k B 267,

o ORSCHFTESNERS it ek AR SRR R B i AR S 80k B 263,

SQL AR WIS AR



o RIHTE SQL B, SQL REHE SQL 7B i 1AL H 5 Holiin [l %
A,

o AR TRIM_ARRAY R (B 48 R ol i il 5 6k B0 DL A B AT ] B8 280

© AIFRHE ARRAY MER4EL ARRAY_AGG bR A 25 RAR G e sl il e o el
PASMAYAT ] R dia 2 2,

HATE:

WA SR AT ) B R R A e, A A AR R, W AR E L, R
BWEAH - MESE 2L E 2 SQL WREHE SQL dHfLiE,

B B AR EATET 3T BB SR M ) m e, e A AT R A7 [ — Bodie 2R A Y
— 4%,

A Jfl DECLARE (E4J7E SQL i 72 7 W] Jey i A 41 A0 #

Hiln

"] {fi fj CREATE VARIABLE i A0 4 a4l s &,

BIEHETE:

BRI A B, WA R R, SR E A R AR A A A A R A A
i,

DA 32 A5 B ] 1 e 502 500 S R A 8 2

B A AR KA (CREATE TYPE 4] ) :

TE QY HE U B T (A8 B 2 i, R R A 2T,

BUHE B B 2R 21, R A 4T CREATE TYPE 35 7] B il (R AR,
HRAETES FF CREATE TYPE ifi4fy SQL PL b F3CH g ¥l ot 264,

BR 71

HEM: (522 GU R B 2R YRR o |
1. X CREATE TYPE i&4)
a. J5 e E A BAR SA ) A TR,

b fE AS KHEF, J B TR BRI SCHE T 458, Bitn, INTEGER Al
VARCHAR,

c. FHE ARRAY KT AR T AR, Bitn, fanifdsE 100, IR2A%T
tro 1 F 100, MACTSEAN RS AT TREH ) M.

2. WA AT CREATE TYPE i),

CREATE TYPE iEa]W S HAT, FF H IV A i B 26,
1

CREATE TYPE simpleArray AS INTEGER ARRAY[100];
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UL EC A B 2K e 2 v A0 100 MEEBUE, ARl 1 ] 100 (Y %UHE.
w5 2

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

WA B 2B i 2l & 100 7% VARCHAR(Q20) £ AIEH Y HIGE, Tk
F1 F 100 BRI,

BB B RS, AT A
T BB 5T Y Jeg A
DI BB IR SR e, 2R B 77 o A% o SO AR 2 R, e A A R 2R

=X
AR,

17 275 Je A e 2 i
i
o PREC [ 22 T 7 AT BB A R R 1 ]
o BEEC [ 23 U r OH B EOR XA (CREATE TYPE i) 1]
o WA A T DECLARE 5/ B i H A AL,
AEZ S b R Scep A A B2, @RI B R C SQL iR, SQL R EHIf
K,
1. X DECLARE iE#],
a. 5B B HOR R A R 0 4R,
b. 5 5 B HHLE B ST I P F B2 B S0 1 44

A LT CREATE TYPE iE /)75 U %04l B0 26 70
CREATE TYPE simpleArray AS INTEGER ARRAY[10];

TS A% BT 7 7 B A R 2 R ) A ik
DECLARE myArray simpleArray;

GnEAE LIS CREATE TYPE 5] B 42l $di 250
CREATE TYPE id_Phone AS VARCHAR(20) ARRAY[100];

AR 2 BLAL AT it 7 B I e S R 1 A
DECLARE id_Phone_Toronto_List id_Phone;

WA R Z AT E 100 MM VARCHAR0) iR R EA A IE(E, Tirh 1
Bl 100 PR, AR AFAR R E N ZE LRI,

2. ¥ DECLARE iR WHEEZLFFETXH, WHEIFETE CREATE
PROCEDURE, CREATE FUNCTION # CREATE TRIGGER if#]Hit47,

3. P78 DECLARE ifAJHYiE A,
IR R R AT

IR iZE A DECLARE i85 A /A 7E 4R 1 A BE LT, AT AT #4E:
* I§uk DECLARE &%)y SQL &) 1E L AR A TiZ3E 4],

SQL AR WIS AR



o BRI I ARAE R — LR SCHP A ] A4 A AR
o BRI R T R R 2,

PRI A R, e REAE SR B E (.

HHETELHAE:

A2 RO OB AR E g 5. DUR LR s AP (e 4 7 45 KA
(7 b A7 I (A6 E B2 1

AL T o R (R (L4 R 4 e BB A
o BN [ 22 T IR BRI |
o BEEC 522 B 0 R BOE 2 R  BR i |
« PUAT SET 4] P R AL
TR e PATIE S, R RIER AT EEMNARA 04T SQL PL S0 i%EEIERN
SRR % 2T,
1. %S SET iEAy],
a. AR HALER AT,
b. fEMEAF 5=,
c. 18 ARRAY JCHEFRIEXT (fEXT S 7 fE 54k ) |
2. PUT SET iHA].

PAUTT A AR 0 2R (E 45 52 453 K04 myArray 7R 491

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

WA SET B4 AT, IBAFIR M E LT TR, B A 78, o
SR WNER R

W SET IEAIRBERCNIT, AT LT 4k

« Wik SET 4Ry SQL i A 3fk I AR AT IZ I H).

o BURJE T A T R I,

WEHARE:
AL 2R AR B, DUE 32U n ) R R G AR
1 b b 25 K M

il 5 AL E T AR E R R A LR (A,

PUTR 2 58 B AR 55 1Y G ok 25 1

o PEEC [ 22 TR T LR AR S 1 |

o BRE [ 22 GUAY r XA O AR B i o |

© PUT SET 1B M s & 545 R SQL i 4] i HYAF AL
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&N AE SQL PL ARG H AT ILAT 55 AT [ B Hr A7 (B, SSmT i[RIk (SET) 154)
Hh R 0 R (8 5 B HeAE A K i ],
1. X SET iEA),
a. F5E Bl 2 5 500 T R AR TR 17 = AR,
b. FEEMEFF 5=,
c. fEEBAM AR TIRE (THREMATHTHEER) |
2. PUT SET 54,

DI REREA R SET 4] 1 7w i:
SET mylocalVar = myArray[1];

W SET JEAIIIIT, R4 JRabas &t 4 & B = fH.

W SET IEAIRBERCNIT, AT LT #4E:

* Bk SET iEH)H SQL EAIIEEIF R P TIZIE A,
o BiEAR R R BORE R AR B S AT R,

o B ZEAUR S B A R I B AR,

2 R A TC R A H :

AlEIE ] CARDINALITY bR SR ARG R T LA P I B R BH , JF BLmT 4l
i MAX_CARDINALITY R 5045 2 S 1 B K R K/,
o PREG [ 22 TUA TR DB R A ) |
o BEEC (522 U 0 O B 2R A BR i o |
« AT SET 35 m) fir 75 MR AL
FRVAE SQL PL ARG H PAT AT 55 L v [l B2 i i o 3 8CH 8. ] s [l IR
(SET) i) (44l oo K (8 s B B2 1 (R 2238 b A 1.
1. &3 SET iEA],
a. IR E R A R BN AR R AR, AR TR AU,
b. FEEMEFF =",
c. 45 CARDINALITY  MAX_CARDINALTIY BRI 28R A 2R (544
FRbZ0 HE S HE R ) |
2. AT SET i),

R SET JEAI T, R4 Jmabas i A & B on R BH BT

PUF & {7~ X SUAE (9 > SET 5 /m) 1 7 491
SET card = CARDINALITY (arrayName);

SET maxcard = MAX_CARDINALITY (arrayName);

W SET JEAIREEBNIAT, AT LT #4E:

* BiE SET &K SQL AL IF R U TIZTE A,
o Bk Je AR R O R AR S

o IR IR C A s I B A AT,

SQL AR WIS AR



R — IR G — T2 L& (FIRST il LAST BR#() :

A 3@ FIRST 1 LAST pR AR F2 0 HAS R T8 BB A 56 — DR — DI &,
o RG22 W 1R B AL R ) |

o REC [ 22 GUAY ¢4 BE 2 A B 0 |

o PUIT SET 1) FT 5 Y HRRFL

BRAE SQL PL AUARY A AT BUAE 55 DL V5 [ B4 P (9 56 — 1 T R

E X SET 1E4):
1. IR e R 58 T R AR AR i
2. FREWMERTT=",
3. J8%E FIRST o LAST AN AR A 205 (B ARt G5 6k ) |
W SET AN AT, IPAJmERAs & W & A b — A aif/a — 4 GE4E) T
FriA.
XT3 SRR B s 1) — A LS 5 1
firstPhone index 0 1 2 3
phone '416-223-2233' '416-933-9333' '416-887-8887' '416-722-7227'
WRPATAIT SQL B4
SET firstPhonelx = FIRST(phones);

AR & firstPhonelx FU{EKG A 0, BRI BLAL & AP AYICR (N NULL B Xk,

PI'F SET &R V5 MI A4 56 — M B P i LR (H:
SET firstPhone = A[FIRST(A)]

WA SET IEAIRBERCNIT, AT LT #4E:

« WUE SET 5K SQL A5 LI F R AT %15 5],
o Bk Ry R AL B A A R,

o BURIZEAUR S B QT It B AR,

R T — L — AT

A PREV M NEXT pR BN UG R 7] B P T — Al B — A n .
o PEEGC (B 22 GUAY TR LR B S 1 |

o BRI [ 22 GUAY ¢ XA B R BR i o |

« BT SET 15 ") fit 7 iR AL

HSBIE SQLPL AR PTI98 LAY Vil 5L 9 BRI 48 T %
1. X SET iEH]:

a PRI RO T R A

b HEEREA B,

c. §85 NEXT 5 PREV B0 4H RUALAH (L& TSI S % )
2. 47 SET i,
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X E O s i) — A L5 A:

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

PI'N SQL if#) #4748 & firstPhone ¥ & M{H 0.
SET firstPhone = FIRST(phones);

PI'F SQL i&7)K A8 & nextPhone 1% A{H 1.
SET nextPhone = NEXT(phones, firstPhone);

PI'F SQL &4 ¥ A8 & phoneNumber i% & W4 nextPhone 2 J5 F—/M & HIHLTE
SHRE, R TFRMENE 2 B TR,

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

R SET 1EAIARBEMINAT, THHATLL T #4E:

o IZ9F SET iEAJM9 SQL B4 I F R BUT1%1E A).
o IR R ERAR B R ON IE A BRI

o WSIFZEUH A O I B Y TR,
1&8T%28 ( TRIM_ARRAY ##) :

BB R A B MR R R AR B A A U R N ] TRIM_ARRAY o8 AAAT 94T

B W

o BEEC Brd B
o BRI X HH K 25 A PR
o AT SET ifA) Ar ds 4R AL

B AE SQL PL AUHSH $UET AT 55 DAV A K R BR 8 T =
1. EFX SET iEHh):
a. AR E RIS B MU B AR R I B A R, sUE R R - B AR
b. FREMEAFF=",
c. & TRIM_ARRAY MREH) AFR S AR MBS BT T R BH (B A FR A1
FRHLAHESHEER) |
2. AT SET iEH).

U SET JEAIIIIAT, IEA%AL phones Ky 7 L HHT{H.
X E O ANTE Bz i) — AL 56

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

PATLL BRI G:
SET phones = TRIM_ARRAY ( phones, 2 );
$4H phones K& SCNUNTF fR:
phones index 0 1
phone '416-223-2233' '416-933-9333'
Wk SET & AIRAEMIIIAT, 1EHUAT DL T #AE:

28  sQLU smEE: MMERR RS



« Wik SET HAI SQL & MIEME IR IATIZIE A,
o Sk R AR B A Oy IR A RO S,

© BUEZEAUR A C AR A I B Y AT AE.

MRt #4287 (ARRAY_DELETE) :

Al ffi i ARRAY_DELETE &%k M 7k A M C &,
o PREC B BE T

o PREC 0B s R Y P

« AT SET 158 FT i R AL

EMAE SQL PL YA AT AT 55 AR R U =K.
1. X SET iEAH]:

a. PR E R SR TR MR 1AL

b. FREMEAT 5 =",

c. 1% ARRAY_DELETE rR ¥ 25K SR 2R T 5 OTR MRS 897 F

b (B AT T ARG SRR ) |
2. 47 SET ifA),

Wk SET B AT, ABA%KAL phones [t & E BB,

X E ONANTE s i) — AL 56

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

PATLA T SQL &M fE:
SET phones = ARRAY DELETE ( phones, 1, 2 );

2 phones ¥ E CAANT i 7w

phones index 0 3
phone '416-223-2233' '416-722-7227"'

W SET B4R REMIIAT, i5HFT DL T A
o« i SET iEAI SQL E/miE ¥ I FU AT i43E A,
o IoiF SRR B R A S 1 TR 2,
o IEIZEAL R T O H BT I B AR
WBEMETEREHE:
B R TC B R (A I HLELA (2 AT ) ARRAY_EXISTS B8589 1T 55,
o G [ 22 B 0 BB 1
o G [ 22 TR o ou B B R B o
o BUT IF EMSE| T ARRAY_EXISTS sRAUGEf SQL 18/ i Mk kL.
FERFE SQL PL ACHL AR Hh AT IEAT 45 DL B 2 S v B B AE (e SR AL L .
1. X IF iEA]:
a. EXfIFHE ARRAY_EXISTS R &4,

% 1 % SQL PL 3Hf
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b. f§&E THEN TH)JF 66 A BAERF 5 56 PRI PAT AUAT (L2 4, U InAE 0 A Aoy
ELSE ¥H){H.

c. ] END IF Fh)H] IF iE4],
2. AT IF iEA],

X5 SCHANTT B 7R B — 4L L 3G 5

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

PATUATEA S, 28 x HIREN 1.
IF (ARRAY_EXISTS(phones, 2)) THEN
SET x = 1;
END IF;
Wk SET iEAIRBEIIIAT, HPATLAT #24E:
o I8F SET EH] SQL & /A)iE Ik H- F AT IZE 1),
IOk R AR B AR R EE R,
o BEIZEC RS O ATE R I B Y BT TE.

SQL FREHRIEA S FF:

SQL i e PR A M S HONA |, 2N AR -5 A7 ittt A 2 8] sl A ok A 2 1]
feb e SHIRE G, AR 2R,

1 SQL frifid B rh, "R S A i feis & h B BerE, M H, B ER R
B g UT 7 ARG R W B B rT e e o 3%, I HLAR A1 AP 9 2 vl 2R
B, R I B s B RO B — SR AR PR S B R A & AT A B
(CLP) WA, EfER AN LT (%) EAHEME IS,

fi 1

RGN R RLFRAE R sub FI main, i main A REBTEE L 6 A
BB, RIF R AL B AR sum, Zd RS ERABA TR IIE L E A,
IHH g IR E 4 main, I8 sum BEHIEAF T AR5 CARDINALITY BRECAY I, 1%
BRI HS0R [ A G R EH .

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 =1+ 1;

end while;

end %

create procedure main(out total integer)
begin

SQL AR WIS AR



declare numList intArray;
set numList = ARRAY[1,2,3,4,5,6];
call sum(numList, total);

end %
i 2

TEL R B, BTl AR A A B 2R (intArray F1 stringArray ) DL A AN (id
Fil name) fY persons 3, 12 processPersons [FEIR =44 A G, IR [B] A5
LS R o R (FebniRHET ) . BRI = A S AR IR AR R R A A
e (ids Al names) , XUEHCA FIfE UNNEST eRECA9EAS R, SLeRECK B2 b
FRAAIR R, HIuREE AR persons £, FJE, AP HEE 1 SET A
M ARRAY_AGG RERECRITT i th S 8009MA.

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(l, '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'l;

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
end %

REREBHREE

SR SRR R T T FOR A Bl SR W UL (0 B, eIl o 7
A SRR MR AR AL, PR AR, PG ICE AR L
i AR

RIRBALE TR EME— 19, KER[A — Bl 2R HA b 2L,

PATR F R A O S R B e R R A B 215

KEHARITHRE:

RICBCH B LR T RR B, BRIFZ6E, HILIER L.

PR Ei CTESES RS IV MP RS N e
o RN SIBCEUA i E WUE SCIAL. X R VR SRR S 1) B S I SR A% B kR /D,
AE SN RITE K7 R AR AR 7 (9 DT R BCH AR .

1o ~0 1Y),
%0%');
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o B FARE AT DU IE B AR 26 VARCHAR Al INTEGER #JJ2: 52 30 #5 1 5¢ B8k
H T hRA.

o TIMEASES, SEGEA (A EFE i) ML, SR T 7 — Hdi 2
ME 0 TR, IF B0 T BAR S 5 PR EZ E BT A i RE TAR{E, A — A XY
M TARCER. WARERIE T A0 i 2R S S, I — mRAa M. W
AT TG Ko 5 X7 00 2 4 5 I PSR T v 5 SR s ) AR R A T HE

o RBREE PR T R TAMERTHFHEF.  TOR B AUF JC 6 SR B,

o AT E T E— 2 T R i e Ok Vs 1) R B DGR R B,

o RBCHAATE SQL PL L FicH 2 HE,

o SRTRECZH A] RS RS B R — R (DIESIEL) , MR
— R AR AR R E IR EE — R A TR AT, X R] RE B0 2 I ()

i,
— E RS BRI,
— BRI hs BAE I F VALUES TR B TEHas h — 4.

XF X EX B AR BRI PR 5

55 S A 5 S 1 2 i 12 W R S 7 D 2 R 2 R G B [ R, A
H6 2 g B

BB F A7 AE LU B l:

o HAEFE SQL PL L RChmil, flatokis| foeBcsdl, DUF Rl 7eHrp ol A e 26
B SQL PL I F 303

— FERLHE L SQL PRI 4L,
— RAEFHE A RARE A SQL (Zai¥Al) ifAIfE MR EUAN SQL RSk,
— fEMEHRE XY SQL BREUTIIR [B] 2651,
- RfEfiHhE SUER AR A SQL (Zwidl) iEma1E AR EUAR SQL pR%kH) iR [ 2
#,
- SQL R 24k,
— TERiHE R SQL pR P A B JR R AR 5
— RTEERHhE EEGE S SQL (FiFAl) iEMMEREUAR SQL R B
SRR &
— SQL i FErf 7 Y Y Jey AR AR
- 25 SQL (ZwiFhy) 15 mIVE Al & i K O sl i 25 v 7 T ) Jmg A i
- 4 SQL (Zwi¥f) iEMA SQL BRIk,
- SQL PL bR SQL &MY £IEL,
_ %FJWE'
1E ERME— SQL PL b F3Cz #Mdi Ik,
o KRB ARRE R RGP,
AFVF NULL /E4 TARME.
o RHRBUH M K K /N2 R GE TR .
o REBAARERCA TRIM_ARRAY RELHIHIA. KB E RREAFETERSH,
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* % ¥ MAX_CARDINALITY P05 AL A6, (HiZRBUG 2R 2= E, i
RJE: BB A 48 R Bk R,

Bl KB A IEER:

A IR Bl R (A B 2 R, A SR B B T, SC I B2 Mt 2 T
i AT CREATE TYPE (array) &%) 6%,

iR A 4T CREATE TYPE i A I i A RF AL

KB Bdla 2R A REAE S 2 T SO AR AL
1. % CREATE TYPE i&%]:

a. JEE R BRI 25K, 1% ARG 2 T 4 7 B h e i i 22,
fitm, Products ARIE £ A 6L & 7 Al KA SRR 248K, Horp Al AR =
i, G, y_coordinate RIE A AR TR EIE BT x ARAR{E A EL
A #FR.

a. 5 AS KT, JEIREE TR R LT 4 (41 INTEGER ) |,

b. 1fE ARRAY KH#T. fE ARRAY THJ[YJ5 5 5@ Bl T s da 260y,
FEE: WFRBA, JuR B H U8 T A VS R A B AR
2. MNZZFHEHIT CREATE TYPE 4,

w1

DI CREATE TYPE ifmARAl, ZEREIENA 20 DMIURMEE assocArray,
BAH THRIET ) VARCHAR,

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

w5 2

DUF R AR SE B i LHIR B, V% Ul A 0 2Rk R AE N T AR, HAPMITREE
ST

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

UNAZ G R AT, IR A2 A 5l 12 rh B R e 2 5 HLn] 5 A i B Kot 6
iy

QIS B R, nT e A A R KRR R A
FHXHHETE:

B SRR B 2R 5, T RE WS I B A7 A i A% ok S I Bl 2 Mk i 2R UM, W 1% 7 B

LBER AT . JREpAS WL f# ff DECLARE B4 /SRR, 4 J5As &@ it fi CRE-

ATE VARIABLE /)@ %,

o R SR K 2R

o REG R E B B S A B )

o PRI A SR A K 2

o XT2RER, TWERBTREIIT CREATE VARIABLE iE4], X FREFE R, A
BT i) $ /T DECLARE &%)

AIAE 2 SR 1R S0 R B S P DG B A A DA A T A 4R
1. XfJR#kAs & F X DECLARE 5 /m) 8 %t 4 i85 & & X CREATE TYPE i&4):
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a. 1558 KB B AL 1 247K
b, 5 G S KR BB R R I (8 P 14 S B A 2 Ml SRR 1 44 9
2. WEZH#E AT CREATE TYPE ifH],

w5 1
2 8 E O AT T 7 B e T KA B gl 581
CREATE TYPE Representative Location AS VARCHAR(20) ARRAY[VARCHAR(30)];

FIR B R Y AR i, W AR AN BT Rl DECLARE 354
DECLARE RepsByCity Representative_Location;

SR e 2] B SR D R A i KA H, XA i VARCHAR(20) $iffa2R iy
fi, e — 25 PR M 0 E TR, B AR — A E AR AR
MIPTARGR AT 2 AR 00 E T hs. FEULEE T, — B IUER AR AUR — A0l (o
WA TIRME) .

w5 2:

SR E R 2B, BRI SO AL R EH, BIE S A (TFirAE
HR)

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

LA R R AR B, VAR PRl CREATE VARIABLE 354
CREATE VARIABLE capitals capitalsArray;

BEH A e 2l B & R T R R RO RH, X 2B {EA7 6 VARCHAR(20) %itifi il
{6, ENIFEME— 2R P AR M (L E T AR, AR A FRdE s — A B AR AR At
AR BT A PR 2 T An. RSB, — B AR AR - Ol
B TIME) .

Ik DECLARE if#] s CREATE VARIABLE A I AT, IRAZIRE & LI
HAr5I B BRI, BRI & O A S R &, I EE B4 128 F =
5 B .

5% DECLARE /4o CREATE VARIABLE &6 &R IHT, 5¥IF DECLARE
WEAIR SQL 1B F LR TZE ). 152 DECLARE iE4],

EAF THAFEERISEHAE:

o o T S IO A LR, TR B (A, S S B (A ) — O R 9
.
o R CIHCAR K
3 e S it e el
O 2 A 4 T
T PR L5 e S A T 24 (8, IR b 46 T AL, 9578 T FAR
3 LA R T X RE (A
LRSI e i SUR 3 ),
- HRAR AT, FARERL R,
o LA R,
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2. EZSCRRE A PATIRE A 4,

w1

DUR AR & 7 B DA S — R T 550 vh e SCE Y B TSR] 1 7 451
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';

£ capitals S, B TIMERAE Ir 40K, SRBCBELICR E RN WY A 2 T Y 245K,
RIKEA T TARER TP, o SR 0 R 8 7 (ELI O 9 WP T o6 362

i 2:

I AR O IR A A A T [ — O IR A il Y Y O K A L T R )
e SERUILRYE. Flhn, % 1E capitalsA il capitalsB X FiA~ S BERCA AR B O ENTR BIF
TN

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';

AE AT L IR E TR M X AS & capitalsB 8578 & capitalsA F{H:

SET capitalsB = capitalsA;
AT)E capitalsB {5 capitalsA [Y{EAH[A].
TR IR B A SO IAT, AR 42 38 E 1% E I BT 51 B A8 R A
WARAZIEAPATRIM, ERIEIFEIE SQL B MG, [RIFTIRUEREGE L T4 i,
SRJE BT IR ).

i 7 Eit
Webn 2T mT DL P B 288 CURSOR B T4 B CURSOR HUis 2870 1 7 2K

B, 3wl il R R AT SRR E SO P R SO 2R3, DARR i 5 Il s 19 45 SR AT 1Y
Tk,

Webn M ST RSt CHATHRE ) MR, U bR ARy B 2 R b, L REHE
5% SO FC A 45 3 G630 2 20 50 2R R0 b 2000 8 00 (9 A8 e R A7 i AE 12 A8 P, Tl
B SRR OB A RIS R A SO, W AR B SRR AR O 55 26 2, ATy £ 2R 4R
A b A 55 AL i s K 2R Y ) AR v,

IR EAE RIS SQL PL B (i Hl. & 5 BT w] (i A o 7 W ik FH
bR 3.

Pt 2R a1 T

o BRI,
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o Atk SQL W E1EF W AR T A gmns, Han, sy R P A BERR gk R4
HICsR %, TEREEN T, MR BN LT X5 AL B AR &5 R E, £
Oz g O L RETRETR ER AP H, Wibn 8UE 258 i gl st isbn B &, X
sers R A e AR, AbPR s DL ROk g R AEE NS HUE .

o ([HRAH 2 HAMLEPEERY) DB2 SQL PL RS M 5.

WLJNf# I CREATE TYPE i R G I 268, sbafEse i, al A mipan G | e
P R AR R, W] R AR AL RS E AT RO S A E L W AT AR AR R R M AR A
. IR R E R A WA R 0 — 44T, SO AR A V28 SQL id R
feid,

e 6 ity s
AU TR CITESSIY TR At % A 4 & SR S SN R e i T D (A= IS 1 S R T €T E S
A A 5 Y BR D RIRE A AR S A5 B

TR BE R BRI KR

A P T IR B 2R R 55 T AR T s it SR R A i M i AR KR SR A, 5
RIS 1Y Jes AR A B il S I S SR, L AR R B A B A R AR R Y

AR,

AR AL T i 2 b KR 2 R R 555 2 B Ak T s A S Y Y R A
SREAFIR R SR
98 A i A A 2R A AT Bl 4 A 2 O 4 R S BT i B e Y. 3
SORE R FR s 2R, AR A R AR R B X R U, T AR A A
RAE MBI, Al 4R AT IR SORTE SR Bl eI 4 R AR e . R
A5 58 SCHIE FE A 25 5 46 4 RE 5 1€ 43 s SR I b Bt SR B P AP A o, sk
RS A TR & I PATHY,  WRAFTEAT B R AURIL L, B A KA.
900 288 R 9 o e 28 Y ity 5 R A T SOT T A7 o 2R S e SQL A E SCER
.
PUT 2 dibr s 2880 5 SCHY7R B, on e ORI 4748 S rowType £idi2E
TUAH [ 9 45 R 4R
CREATE TYPE cursorType AS rowType CURSOR@

A5 BRI R BEE T 2 L5 rowType 1758 XH[R] Y45 S 4 7] s Th 48
2570l cursorType IEbm s 2870 i A &

PUF WA S 28 8 s, s lE SORR AT R S Uk T1 1%
L AATR] A 45 S 46

CREATE TABLE T1 (C1 INT)

CREATE TYPE cursorType AS ANCHOR ROW OF t1 CURSOR;

HA QS MBI EIEIA E L5 o 152 AR 45 R4 0T 48 & 4
AR cursorType IWEhn Zd S B Ay AL &,

555 IR AR DR AT /8 SCRTAE Sl e v s 28 i e BT DU /R
B X —
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CREATE TYPE r1 AS ROW (C1 INT);
CREATE TYPE c1 AS RTEST CURSOR;

DECLARE c1 CTEST;

DECLARE rl ANCHOR ROW OF CV1;

SEXCTATHARZET r1, JFHEX TS rl BT 8 IR IR 28 c1, JE4k

SQL if Ayl fE i BAE SQL iR AL A MR R, 5 — A R I T2

= orl, EHUE SOV E MBIRRAL: ER0E N 2 T E R evl BITERL,
FRB IR EREE

5T AL b K SR S AT AT Be SR A 5 Tk, (46 E 45 55 2K R AR A2

IR PATAE A A A,

A —DRGE LSRR AL AR EE A CURSOR, ] JI 7 W 55 A i b A2

BB UM T RY0E SRR LI AR e 28 CURSOR (15560 i

F A 7 B 7 1

DECLARE cv1 CURSOR;

5T hn AL AR AT W AT R SOR RN 25 R AR IHARAT .
TN 3 AU e AL AR O B HOR ], T IS,
TE U RRA Fp 2 55 28 R At s X80l S 8 10 728 R RE AR DA il o il R 5 L
Tm DAUE SO 7 R s B e b B 26 2,
W B A B P BT A L AR A2 2 Y ) B A 2 A P A BRI,
Fopizie: bE T

X 3008 2R TR R A A e 4 R o R o)1 90 e A 42 Ky R B mT E SCRI S | s 2 e 9 462
H.

SEBLWE AR R R A R A, IR ENTRBRE. 00 e A B AT A A BR
I, XLERRGIn RE SR BB, I H AL W S lihs Bl SR A A 168 A S (9 46 1% 0 ]
AT A AR .

FERCRRAS A, bR e 2R A7 AE DA B )

o RREfE SQL i R i bn Kt 2880 By Jry 2R,

FERERRA T, Wb Ag SATAE LT BR A

o ASCRHERN AR P Az . RAETE SQL PL B R3S HAIAE B iR AL
o lipbnAR R Hihe.

o I TR AL R TR AT R AT R

i o IR s i

o TRSREAR AL AR BEAE D B E AR SR AL G .

o REFFRRR AR,

o REEFERFAR AR E SO 5 XML 4,

© REEREH XQuery i 5 )R E SRR iR 45 R 4R,

St RE B E XA
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5 T Rl BRI A Fo A 5C BA R 5 IR SR A7 A D 1 BRI SRR 22 ) B e e
R RAIAS &

TRRW AR RARIA,  F Z LR R A

* T CREATE TYPE /) DL QTR bR R SR AR AL,

SR BUAT i b 2 B A AW AR A, AN BT ARR AL,

BN GAL IR AR B, FT AR AR 5 | AR BN FT R bR AR S I AE, B
FH /T DECLARE CURSOR iE /] Jf 35 [ 45 A%

BAFEE

Wb A R T 10U SR R SRR M Wb, AR A UG e A, w0 dafe. 35
SEE, HHBE RS MESE RS A SQL W FifLid, WibnA Bk e AT T 1
W bR B R Y e bk, Wb A B ] LU 9 SRR 55 2R . s A B PR AT 0 0 s B 2
T iy 3 SRR Y 7T SCHY 51 AL

A{f ] DECLARE 3112 SQL 3k Bt M i b A2 i

TEFRIB IR
WbRiR ) — 28 SQL e, I T 5 24 Airf Ak b IR 2, e84t
T =T R LU TR b2 4T P B0 A AE S s A R R 9 47

A[7E SQL il SQL PL i&a)H iEbrebk 25 v FHVE IS 1) SR AT AT 07 B 5 | AR IE 1], mI

PR bR TS 1A A 45

IS OPEN
PEIB TR AT T80 b R AL F T IRIRZS,  WeAR A A R BORT e B2 Y 2 B 1
S, BCEEARE A . 2R FT IR 2 w0, R R SR R E AR R R E
FTIF.

IS NOT OPEN
PUIE A ] TR e b R S E 6], HAER IS OPEN My i Sin, fE22iR 5K
B 56 A AR 2 BT 8 i bs 2 5 S T, BRI & AR w A .

IS FOUND
PEIE A AT AT € 4T FETCH &M e S & 17, /G —1 FETCH
BRI PAT, A4 1S FOUND HiAfH N true, 1R AJE—4 FETCH ifH)
PATIE SEHRARRNTT, AL RN false, 76 FAMEM T, 45 ARH:
o bR AE R AR NS
o JiFhRAR B TR K2R AT T
o FEPUTHE —A FETCH #AEZ B, 43R R HE T TR
o IxJi—4> FETCH #:1EiR [0 T #§i%
IS FOUND HiA7E R HAE B UCOERIHIT IR SQL PL B H i) —# o4&
RAR., ZiEE AT 608 EFENT. ©r AR &g
FERBE, 1% A FEAR 7 T TR A A HoA B 77 A AT & AR R B R T O
{#i ] IS FOUND [yt 724 f IS NOT FOUND (X2 IS FOUND [14H
JAH)

SQL AR WIS AR



BN

PUITF A SC SQL i #2, 1% 25| HIaxX $ei8 1a] DL K b 2h 2 1 A8 FH o 72 e 75 10 0 28 5
G

CREATE TABLE T1 (cl INT, c2 INT, c3 INT)@
insert into tl1 values (1,1,1),(2,2,2),(3,3,3) @
CREATE TYPE myRowType AS ROW(cl INT, c2 INT, c3 INT)@

CREATE TYPE myCursorType AS myRowType CURSOR@

CREATE PROCEDURE p(OUT count INT)
LANGUAGE SQL
BEGIN

DECLARE C1 cursor;

DECLARE 1varInt INT;

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

IF (c1 IS NOT OPEN) THEN
OPEN cl1;

ELSE
set count = -2;

END IF;

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

FETCH c1 into TvarInt;

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

END WHILE;

ELSE
SET count = 0;
END IF;

END@

CALL p()e

IR EE
LRI, DAUCQIRIAR R, RERE R AR, UTEER
AN 5E X LE AT 55

&/ CREATE TYPE EftIZ& HHrifiEEA:

BRI bR B T B @ e hn A8 BRI S U 51, Wiehn B 25 @ o ] CREATE TYPE
(cursor) & /m) A%,

BHATILAL S, B2

e 14T CREATE TYPE (cursor) i&m]BIHEFAL,

o AR QIR RN IR ROR R, IR AL I AT B LI AR P s s e Y B
CER (R 20
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CREATE TYPE (cursor) #5/%)E XiEhrdcdia 267, mIAE SQL PL M T/ BHZ i 2K
PR 2B B S B0 kA &, WLAE CREATE TYPE (cursor) /)35 & 4728 4 7k ¥
A, Moz R AR B 2K, A AT IS SRR TR I 2 ) 55 0 S A BcHe
KT,
VE R B 55 8 SO AR Bt 26 R A 2 AR I, T 7 75 B A A2 i I il R 58 7 U 5508 X
it hr & 268 CURSOR,
CREATE TYPE weakCursorType AS CURSOR@
TR AN R SRR AR B 2R, IR AT B 2R AR, B AT AR
RIS R4, v R = SO AT e 2578 . SRl ] w3 5 2R R e A R UR AR A7 4K
PR e L, DUT AT 28 S s 1
CREATE TYPE empRow AS ROW (name varchar(128), ID varchar(8))@
PUF & AT R IR A A7 2 e S R LI 7 A5:
CREATE TABLE empTable AS ROW (name varchar(128), ID varchar(8))e
SRR 2 e SO SR AR Bt 2R, 0 MAE ) SZ RePT SQL 1B DB2 #:1
I FT CREATE TYPE (CURSOR) iE 4.
1. f1]# CREATE TYPE (CURSOR) i&4]:

a. faERH P HFR,

b, JEEPAT R H A ARk AT S SR TEER R AR, Rk

IR e B R BE], S0E N 25 BUA AR 2R AR S 1 45 R4 2 L,

2. MWZZH¢Hy DB2 #:0#fT CREATE TYPE i54),

UnS CREATE TYPE &4 AT, 842 A Bl A rh B g i hs e 60,

DU 2 A 5K ey B mT 55 DA &5 SR AR A G B 14 55 28 10 A0 T b Bicdle R A s 9], 1% & 2R
£ RS empRow 178 JER M

CREATE TYPE cursorType AS empRow CURSOR@

PUF & 6 ey @ e vy 55 DU &5 R AR AR SCIBR 10 1 b i 2R B A s 40, 1245 R AR A 5
53% empTable AH[A:

CREATE TYPE cursorType AS ANCHOR ROW OF empTable@

QUEIFFRECRITN 2 IR, AR IR SO A0 5 B s
Ve o e
QIR RER SIS, TR bR R B

B P v B AR i b BCH I R R S, e pm A s S E i i D) AT CREATE TYPE
(CURSOR) BAJfEE, LR 25w 2R 2850 o S 7 16
CREATE TYPE cursorType AS empRow CURSOR;
ESLRRAT, ARBA AR A WDy SQL IRty J At 7 Wi AT AN 55 T
IiEbn s &,
1. f# DECLARE i&4]:

a. FEEAL R AR,
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b, F8E R E %A R R AR BRI, R AR AR R D SR, IR 2R E
FHP 28 SCHY 552 B0 A0 i bm B 26 R 5l R 8 a8 Y 5525 B0 AL i br B 263! CUR-
SOR, N5 fifhn A fa Ky DA S5 2RI A0 W b A0 26 0 0, R 4 ] SZ BN SR 1 1%

=
R,

DU &G i fll 8 DECLARE &AM G, %18 0K & SR WG IT H2EH
cursorType FiFHRAR H:
DECLARE Cvl cursorType@
DU &AL a4l DECLARE AR /R G, %8R & iR Ar i Cv2, 1%Ar R
IZEHDR O R BLA bR A & Cvl Ay 2RAL:
DECLARE Cv2 ANCHOR DATA TYPE TO Cvle@
PUF &ALl DECLARE 1EAJ 7RG, %75 K 2 a5 R i bn A8 &
DECLARE Cvl CURSOR@

2. TEZZHf B3R PAT DECLARE 4],

I DECLARE EASUENAAT, A8 42 Bl i bn L&,

QR SRR G, ATAEAR AR R L X IIEAT S U S R i,
BEREESHREE

AT FEAN R[] L 2 A0 Uit 8 F SET 5 A 45 R 446 5 4 b A8 B
BENERERTERIFREE

A A SET i A)M CURSOR FOR KT SELECT & RS E L Itr LR,
DU A AR S50 3R T M2 ARSI Z5 R AR S SRt B i c1 BUnfl, %0
PRAS R 947 E SRS AL

LUE S W B &

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

UN2R C1 S SCAUNTT BT 7 B i R i A A

CREATE TYPE simpleRow AS ROW (cl INT, c2 INT, c3 INT);
CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow;
DECLARE cl1 simpleCur;

A2 0] $ 4R Bt 7 5 WA :
SET cl = CURSOR FOR SELECT = FROM T;

SR AR Y, R ol BE SR T ARA. IR ol JR53lts, APalt
WA oKy B2, PR S AT AR A R 2R B A 2

BFHEEERFREE

AT SET /A CURSOR FOR SCHEK SELECT A ifff) 4 A & i br A i
DI RA KA SEEX 3R T (ARG 4 RIS A A2 B o1 HURG, 1
bRAZ R AT 2 5 1R 58 2 AT,

BT WO E SO PR 4
CREATE TABLE T (C1 INT, C2 INT, C3 INT);
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fif simpleRow MUATTZEA, FR(f simpleCur MUOMIHFARIERL, EAIS AT Pros i e:

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

i ol BUAFANT B s AE i A b ms B A s S R e AR
DECLARE c1 simpleCur;

AT PR IR E AR cl:

SET c1 = CURSOR FOR VALUES (1, 2, 3);
9IRS T (5 A A SRS DA S R I~ i (i L P
A, SR BT PR T e I 5 1 A 28 SO e

SET cl = CURSOR FOR VALUES ('a', 'b', 'c');

R EEEER TR EEE

{50254 705 LA 52 O R 9 SR, A A — U B 465 24 5 —
PRAR SR AE.

TR 1 FI 2 J&E ONUNTT B s 1 5 2SR i A AR

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

CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow

DECLARE c1 simpleCur;

DECLARE c2 simpleCur;

IR c2 B SCAUNT B i {E
SET c2 = CURSOR FOR VALUES (1, 2, 3);

AT s 2 WS RETREHTFRE R cl:
SET cl1 = c2;

— HXHiFpR AL AR E T, IR 55 F5 | AR AL & AT AR AL i 5 BUE.

S| HiFREE

TE -5 2R R 1] 45 2L B 0 i o R 5 s e b A SR A O 2 B A i A S B Tl A R AR v, T
il it 2 F 7 g | e AL &

PIFIEA A FPE SQL PL b R 30 5| illliphnas &t

« CALL

e SET

+ OPEN

* FETCH

* CLOSE

Vil S AL AR SCER A 45 R 46, OPEN, FETCH Al CLOSE iR 24 ¥ — ki fil.
OPEN 58] I T ¥l th fb S AL ARG RO 45 R 4, I PAT IEI A0y, WA As i S5 45
REAAXER, JFH A VImE REPRYAT. FETCH 54 T %1 TR R Webn A8 & 2 5 17 [m) Y
FrHEISIE, CLOSE i ) I T 45 AUl brAs f A AL 2.
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PUF &A@ AT 8ds 28 e UL Rt S AR & LY SQL i e LR, SQL i
/R T OPEN, FETCH F1 CLOSE &) iy 5 i br 25 2 fic 4 8 A
CREATE TYPE simpleRow AS ROW (cl INT, c2 INT, c3 INT);
CREATE PROCEDURE P(OUT pl INT, OUT p2 INT, PUT p3 INT, OUT pRow simpleRow)
LANGUAGE SQL
BEGIN

CREATE TYPE simpleCur AS CURSOR RETURNS simpleRow

DECLARE c1 simpleCur;

DECLARE TocalVarl INTEGER;

DECLARE localVar2 INTEGER;

DECLARE TocalVar3 INTEGER;

DECLARE TocalRow simpleRow;

SET c¢1 = CURSOR FOR SELECT = FROM T;

OPEN C1;

FETCH c1 INTO localVarl, localVar2, localVar3;

FETCH cl1 into TocalRow;

SET pl

localVarl;

SET p2 = localVar2;

SET p3 = localVar3;

SET pRow = TocalRow;

CLOSE c1;
END;
I BIAAAE Ny CALL B SEEIH. SHMSH—F, ifinE eS8 A Fmit
ZFREIH, PLUT2 SQL i #H 1 CALL &R MR GI, %35 A15 | HVE R 2 80 hn

A8 curVar:

CALL P2(curVar);

REFRIEIRFEITHEE

1 2 SR AR R BR A AT 8T 3l i (4 1 cursor_rowCount Fri BREUE SUTE N, B RFIIFIR AR
wHVESE,  HaR BN T FAZ bR G U5 A7 AT 50 B 55 (1 ki

WAALIE A R AN &4, A RefE ] cursor_rowCount PR

o MRS A E S,

o MR B AR AR SR i bR AR B

o WE AT HIZfRE OPEN 4],

A[7E SQL PL EF3CHfifH] cursor_rowCount PREL, & 47EdFEL B 75 EL5 W] 24
F XTSI A AT RO B SR T A TR TR, AT AT SS. A cursor_rowCount
PRV BT AL D 0] VAT I B i R, U AR AR T RE TR BAE G I R S i I 2
i AR B F A AT A R 4E 3 L VT EL

3

cursor_rowCount pR%Er HEELE SQL PL | F3rHfdi .
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1. X cursor_rowCount Fri pRAL5] kA& SQL #E4], PIF2 SET &M
Al MR cursor_rowCount Fr i bR AU i 35 € 45 JR B A8 & rows_fetched:
SET rows_fetched = CURSOR_ROWCOUNT (curEmp)

2. TEZ ¥ SQL PL EF3CHMAEE cursor_rowCount HR%L5|HH SQL i&m]). i
111, XA[fEfE CREATE PROCEDURE i#4)5, CREATE FUNCTION i i) 3145 1%
%18 M),

3.

VIR Y N G

PUF 2B HEXT cursor_rowCount pRELI5I R SQL i #2172~ fil:

CREATE PROCEDURE p()
LANGUAGE SQL
BEGIN

SET rows_fetched = CURSOR_ROWCOUNT (curEmp)

END@

AT SQL AR SQL B

ol R EERE

B bRAE BN, S Erhn s & I s B 1R .

SQL RPN EERE:

A 3E I 27 R AR AL YR B ok 1A fn e i bR A A DL R AT A e AR

NN RN R RS

* CREATE TYPE iE#5), T Al ROW il

* CREATE TYPE ififi], JHTHRIEATHHE AR A 2 s S R A

* CREATE PROCEDURE %), M08 HA b lifhs 2 80 id &

* CREATE PROCEDURE %], T Qg8 M 5 — it BRI WEbnE ki A S 5UE i
U

TR e 54 & SAMPLE B e b ifAAE,  BLANEFE AL, 1M DB2 4y

A0 0 R LT A

db2samp1;

PITFJE7R CLP A, 1A~ SQL i Fvhiiehn A8 & ME 0T RE. 1A
TATEARA E L, Wibn Al LR HA SQL WFEE X, 2 P_CALLER & s
A E LB RE PRI, SRR P o SRR, AT TR IR AR R S AL
i, I P_CALLER #:iiftr 28, FifinE AR REERY, KRR REAS &
EHIELIT WA S 80E: edlvel I lastname,

--#SET TERMINATOR @

update command options using c off @

connect to sample @

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

CREATE TYPE myCursorType AS myRowType CURSOR@

CREATE PROCEDURE P(IN pempNo VARCHAR(8), OUT pcvl CURSOR)

SQL AR WIS AR



LANGUAGE SQL
BEGIN

SET pcvl = CURSOR FOR SELECT edlevel, Tastname FROM employee WHERE empNo = pempNo;

OPEN pcvl;
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,cl);
FETCH c1 INTO rvl;
CLOSE c1;

SET edlevel = rvl.edlevel;
SET lastname = rvl.name;

END @
CALL P_CALLER('000180',?,?) @

BATLL LA, 2 ARl

update command options using ¢ off

DB20000I The UPDATE COMMAND OPTIONS command completed successfully.

connect to sample
Database Connection Information
DB2/LINUXX8664 9.7.0

REGRESS5
SAMPLE

Database server
SQL authorization ID
Local database alias

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),0UT pcvl CURSOR)

LANGUAGE SQL
BEGIN

SET pcvl = CURSOR FOR SELECT edlevel, Tastname FROM employee WHERE empNo = pempNo;

OPEN pcvl;

END
DB20000I The SQL command completed successfully.

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

OUT Tastname VARCHAR(128))

LANGUAGE SQL

BEGIN
DECLARE rvl myRowType;
DECLARE c1 CURSOR;

CALL P (pempNo,cl);
FETCH c1 INTO rvl;
CLOSE c1;

% 1 % SQL PL 3Hf
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SET EDLEVEL = rvl.edlevel;
SET LASTNAME = rvl.name;

END
DB20000I The SQL command completed successfully.

CALL P_CALLER('000180',7,?

Value of output parameters

Parameter Name : EDLEVEL
Parameter Value : 17

Parameter Name : LASTNAME
Parameter Value : SCOUTTEN

Return Status = 0

fn /R a2
BOOLEAN 7 —Fiy BAGEM, HAEMTEA SQU (HIFM) i i i R
it 2R, SHEGERAR, F/RE%R TRUE & FALSE MM, fi/R&S
R PR, AR TR R

X310 R EHR SR KPR I
i AT JR B 2 2 Wi i3 2 W8 PR A i R 2R A0 SRR T S B0 () s, R 3 A AR AR
Ja T B
A0 IR A AE DL PR il
o TREE A HRRVE DL X451
— SQL R B 1 ey BB AR
— SQL b b7 B Y Jry R AR it
-S4 SQL (ZaiFAl) i /mIVE Jyful & # VR 1 fil & v 75 BH 1) Sy AR Bt
- 24 SQL (Zai¥hl) if/mIfE R BUAR) SQL RS
- A4 SQL (Zwi¥#l) ifmE bl Bkr SQL RS
— R [EI A
— BHR 4 R AR
o ORRESE A 2R B 2R o s SR s T R 9 B 28,
o RGE M TRUE 1 FALSE AHEAE MG FHH4H AR FEH,
o ORBETESMARGIAR 5L P ALY AR v 5 | AT JR Eicdis 2,
o A RBCE S TR AN B 58 T 45 S A 5B 28 AL
o HRBAEEBIURNEEVE  SQL o R 3R [l i {H.,
o HREmMA /R EAE I 1 AF B4R 2 T A HH —A~E: TRUE, FALSE 5 NULL, A~%Hf
Be7 A B 25 R A
o ORSCHREREE R 3R 507 A7 2 A /R B 2R B AR i
o ORREFESS SRR R AR R EHE 2,
o fiRAS AR VRIS, B, ARSI SQL 141
IF (gb) THEN ...

{UCHFTE UDF 1y SET 3411 RETURN 35 s Fii .
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TR I SRR S SR T L B 2R A, 3 e o RO 2R A I ) R
f 1 (F/,R TRUE) . 0 (F/” FALSE) fil -1 (F75 NULL) .

sQL i

SQL fIfE/E MM SQL iEH) (4 SQL dHiES (SQL PL) kM) S
PR, ENIMREE, PIREEZEASER TR ENN CREATE iff)Hh. X550
PIREMIS,  AMER IR A G RE 2 R A A A i AR A CRD R S BB, — MR ik,
SQL A% A { & FIEATHY SQL 1E A LLAMRAMIRBIRR D (HA e G B S, oA g
B4~ SQL BRI REARR IR, FF HERETR =,

Al SQL AR, SQL eR¥UMI SQL Jitk, REENI#EEN SQL S, HE4
BIRE D RER A AR T fE.

SQL ik

SQL fft e ® e e H SQL 4] (% SQL HFEiEH (SQL PL) i&A)) LM
BIFE, EAIMAERE, BIfEZHEAEEMNTA®RENN CREATE EAH, n ]z
SQL i #, SQL eA#ifll SQL ik, REFEMNI# L@ SQL LM, HEAFIFED)
AESH B R [A D RE.

TEPESCH SQL BIRRZ |, 1 Sl BIFE A"k T/t SQL BIARmIMEE, Sy =L
DLR RS, THFX e 85, T DU R 38 TR ¢ SQL BIFEE 2158, DUE
TEDE AT DL K AnAnl (e A5t PE RS rp 8 ] SQL Bl I fik 15 1 A e -

* SQL %

* SQL %L

« MT Ik SQL FifEh) TH

+ SQL i ##iEF (SQL PL)

* SQL PL 5N SQL PL HJLL#EL

« SQL PL B4 fIzhE

o ZEFFMNBE SQL PL iEAFIIIAE

o HEMIE A SQL i AEEl SQL pR%L

« SQL filFE MR il

T SQL fife)q, en] REARBAT T A A —ME55:
« JFk& sQL id#E
* JF% SQL %
« JF& SQL Jik

SQL f5|#£#J CREATE iEf]

SQL 1|3 i X il B 2 U P A TiE 24 i) CREATE EAJfil#. fF CREATE i&A), ibnf
e BIRRIR, X SQL fiIFE, ZGIFRALIIE42 M SQL 5 SQL PL A4 . nI{#
Al IBM® DB2 JFAHULORA B fAsfld, @i AZ T SQL o fE, En{fif] DB2 4
FTAb PR RSk SQL . BRI B,

SQL i 2, sRECFIJ kAR LIA % H 1 CREATE ifH). RS XEIE M WIEE AR, (3
AT - ALK, ERNIET, DA ERR AR, S8 (MR FEL S
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B0 DLRGR[EIER, GBI 48E HA G, X SECH 76 DB2 fe it K&
IR R, DB2 AL A R SRR A SR R AR IR IR, R IIT R A O
9 LIy RE S A AT B A fo B P fE A9 B2

A RAE DB2 JFAHLH S A S ATAL B S P BIE SQL 1 2 5l A 5% B ok KA 7 ¥ 1Y
FERE, WSRAMK T,

WMEMETER SQL FIFEs MR GITE

SRR RIS, LEFESCI SQL IR sUAMERGIRE, A PRl S B AR HE R A Ao — b Ap
AIEA,

ST E T RS SQL FIRE s AN ERGIARE, 17 B 3 T SCLAR & 2 15 A A A R 3R AT RERR
A PEFE
« TSI TR SIE SQL il

- SQL PL Ml SQL 4] A5 BT /7 12 5 $2 (1 R 08 505,

- GIRRZ A E R RIS SRR SQL R4, JFH &% e, SAilEE
&ﬁﬁ@&%mS@;%ﬁﬁﬁmm,@a%fﬁmﬁﬁﬁﬁﬁmm&ﬁ%ﬁwL
HWE SQL BRI MEREE 4F. SQL PL i {5 F T Sc Bl A e e v ) ol 72 12
i, MAKESHT9ERAREH.

- AESNERGIRE SCBL P AT EIATHY SQL ).

- fn] RE R E RIS AR RGBT LA Al R AR R L X iR S AU g 1%
i AR AS fige T ) ORI e 58 A K.

- R SR AR S R R R R E S

B SR SQL T AN B A 2 ) S R 1

TAR SR PP e R AR G 1 2 R

AR A S AT WU S BB R GE TS 7 A 1 B ARZE 4P A R R 4R 0 T AR R F 2

xﬁ

AR BN S DR R BT O AR P AR AR

E%RgVﬁWﬁﬁﬁ FRET 1R SCE b P G R 563 R T 415 Ok 14 RSS2 i T 52
m&ﬂmﬁ%ﬁﬁﬂ

E%xﬁ?@%sﬂﬂlﬁTﬁ%%%S@;m AT S
'TﬂFﬁTﬁﬁiﬂ%%ﬂﬁ

- WEARBIREZEARE R 2O LU A A SQL A, RN 2% Bafetkae. Wik
KA FAF B AR B 2R BRIk s Vs T bl 14 2 2R A9 22 4R A R ﬁ%%%%
BIRESCBL R P i

—-M%Tﬁﬂ%m$iﬂ$ﬁﬁﬁgﬁﬁmsw;%@

- GIRRZER AT RAERGE A (X A REE SR e R |
- BIARZALAE R G A S (X QA REE SN EIRESE )
- GRS RG. PUTHAT S5 I /1 1E.

— A L B A e 2 e 55 0 B R P sl A

- RFE SQL TP AZ I E SQL A,

- BHEEEMN SQL PL DISMWAARIE F AT e,

%eEwt%WM%n¢w

SQL AR WIS AR



BETEOLT, PR SQL BIREREWS W M 2, WM SQL fikE., — Bk, WE
SR A T ) K0 R M 55 4% _E ) SCAERIIRIA IS R GE#8 6 F ARG, A 5 SQL
PL W] PRHR A 27 > RIS

EMAHMER SQL TfEsk SQL H#

MXT@d SQL 2 SQL RAtH Y SQL PL SCPi X — e fEmy, Ml fessH hit
S TR T R 5% T 291 R S R 1 B —

Bl 52 B SCRUAfE T I P66 SQL i A2 sl SQL %K.

TAHOL TR SEH SQL K%

* SQL pRECIHEIIRERT R, I HEHUT LU AR S SQL i AR 4R Ak ZhE.

o OB ENERE, I H B AEGIRR A 2 A O A A el (R (o] AR AR,

B AR [ g5 AR, SQL A HERE L2 M EE MY SQL i 72
(29 SQL R4 IF T ) .

1£ SQL id#m, SELECT i /mAl 4 # il aits sl A i S AR 70 2 16 1Y, IXAF &
AW AE SQL RN Ry (0 i A A7 U7 R — Ay, EE A
SQL sl fF W E g0 BHURE, A2 EhmiFREF ., XEREEIRITERE
WRIEHAT SQL 1 A2 2 Bk By 2 8BS v] A5 B, BLATRES IR, A,
XF SQL 1 AR, Bl e AT R ) S A s MR 1 SQL A2
() e I 2 A7 /N N T,

B2, SQL MBaAes| HENTH SQL ER Y RIFHMIE, XERE RS IFIZ SQL
R (R TIZE SIS PATRIR DL ) 290 iFiX e, oy SQL BCRHES
REFP RIS, B AR 4 B f e AT i AR O A ) S A sl ORR . SQL i A
Z B e et B A THAH.

THEDL T EEE LB SQL i e

© WEUIE SQL i Z L FFy SQL PL TifiE. X4 Hith S8k, i s,
B A R R B 25 TR AR PO BE 1. e B AR AR AL BRSOy, 55 RORAT 2 il
flL e,

o BAEESNATHAEE SQL dREFHATHYAE SQL PL i,

o REBUEE, IF LGSR R ECERIA SR B SR,

REFARRRIE 2RI 5 W, HEF AR SQL i 1% & 5 AUt M2 1) SQL
R, R EAE R — /NN PR RE L, IR 43X W] RE R 1 R I 2 R B 1A 0T
.

HEMEER SOL fIENzEHmESS SaL &

W E TSI T SQL BIRR S S B F AL & SQL 1) 2 ] T ok £ 0F T il T
i34 SQL PL HRRILAL SQL #Hif). R4 SQL fIRAEN LML A SQL i, fH
LA PR — 3T B T AL 3%,

MR ENE TR A& SQL M MR IR I FE, I AR S TR FL &
SQL i), JFERSIABAIFE A SQU ikl HBE SQL i kA A e iF AL
7. ME, UL AR HEME S0 SQL SR CALL 5 A1 i,
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i sQL W, S4iFiZzEEF LA, ZuatEN SQL SREHMIFERHE T
Vil B 1 AR AT B AR, BB TgR ¥ & SQL IR AIMESATIN G ik, X T X L8iE AT
&, T USRS i i e AT AR i Ol o b A B, X T REEREEA
R IUT ST RE L 2 AT AR Y258 EAF0TR) SQL R sy, MM EAR e IR TERE B 47

BWREENERE

W B AR T AR . SQL IEMAIX R, AN % B sh T4 1R A SQL 154]
(¥ ATOMIC) % SQL ¥ {#ifl SQL PL., SQL il & nf ZbFH i sp B, (Hff
A SQL 4S8 —SuTr, W)@ R iz, WA E, WO R R S T4,

EHITH SQL ERH

IR AA — A A SQL IR A EHAT, IAMM SQL R RERAT Al si. SLbr b
AT RE X AT X L8 35 A BT A BB AR PEREAT SRR, FEIXFRIOL T, B A A Sh S T 1
& SQL A FNEC SQL PL.

[EFHEFIE LS

JEFHER S — B BRI, & SQL (WIKEY) AN FFIER, AR
f SQL (IR ) J /R R b AT v SEANIE IR, R i 2 30 55 s i w0 [ 9R 22 R A7 5 A 52
£, 82467548 1 SQL i #E,

zEH

e VEW T RE O B B H O, SQL WA RAEm X A2 R A EXECUTE H#ALHY H
PAT. WA EER G Al AT R E AR, IR A — SRR A L e B T
AW FE G SQL HMMRES. (B2, SQL nf BEHATABR L T IS 2 4 YA
JZ.

THRE #%
W BLR [ — AW A EREE, A5 SQL i fE.
BRE, FHNESEA

SQL i e AR AL b AE RS0 2 v I L] ph 21 R PR P sl A L — 21075 25 | R0 Bedi 1%
Xg. ShAEWSIFE G SQL B AIRFHERR ET, WGk s EE M HEle
T HIIZE,

R SQL dREREM WL A E, WM SQL AR, — ok, SCIE TR A
i SQL i A2 S RHE X shasPidh 12 7 SQL i Ayl IRY ShRET L #68 H SQL i
T,

¥ saL EIREEH SAL APRENEH
T AR R G AR, SR SQL B E Sy SQL IR
OCWRATAE) . A TR AR &, N0 GIARARR TR @ SQL PL 194

Az, fEH AR ECh, AR SQL PL iEA)IE7EH BEGIN fll END X4t
BEME A,

K SQL I FEFH Ty SQL RN, A —LLH I BiEE:

SQL AR WIS AR



o PAATIEARAE (Y T BORIME — Jir PR 2 22 4 (U0 1 Ml st e a0 910 1 e

o fEbRE AR, ST RE R B TR AR EME A AR R, DUlE SR SO RE L A R AR
ATk s 2 R A RS2, 7 E SR i el 0 it (B (UFE R B9 RETURN 35
AR,

« IR SQL sRACH B EUdE, TR A/ ] MODIFIES SQL ¥4 X B 1% s %L,
I E T d & B EcdR e SQL i),

FERLUF G, HmoRB i LM SQL M1 SQL Ari ki, MIIEE L&, XM
AR AE 26 7 H IR] i AL B9 1 00 B AR R i o 6, (R T RAmS A A [R] £ 7 X Se BE A
FH.
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

PO R AN A S B(E, IR IR Wl 2 8, Rt S B R R I A S BUE A &%
R, B IF 3B, It SQL W @4t CALL EAJEM. #ian, w@sd
CLP $f7 DL #4E:

CALL GetPrice( 'Vendor 1', 9456, ?)

SQL i FEnl FE A LA AY SQL KRB, WIFFiR:

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

BRI i A SR, PR IR A S BUE A SRR E MR R E, B A
IR RS B price O fiAr 2ER ] B A 2 sRBGR A, T SQL i 2 Kt it 2 4
TEAzs, MIIRE LA, XM BT HE A2 A,

BRI AP R BIRASATIZO AR, SHAEE CALL ERJEA SQL dEA
[, SQL eRECAAE A ir il HFA AR SQL B, fFERZEIFH T, X ARZ0
R, R AL R AR B e, X TRESERR B 4. DU ORA ST SQL
iGN

Al ] VALUES 840X #4798 F:

% 1 & SQL PL %% 51



52

VALUES (GetPrice('Vendor 1', 9456))
A[FE SELECT iEAjHoxt B AT I8, @, nl e N A (e T AR 4 er 2 4 SRt g
i1

SELECT VName FROM Vendors WHERE GetPrice(Vname, Pid) < 10

SQL T8

SQL Wit staifiid SQL LB AR, Wl HT B4 vl DUG AR T F — R IR 10 22
. AEROR R SR Y AR R R G VR 2SR SQL i AR R AR FF.  mI{i T
SQL I e A f A, DIRGEA, A, SRR, AREEAR S, BUE iR
JFPPERE, R R PP LR AL, it B R R PR B A e P 22 2

SQL I FERIVF Z UIREMEAT SQL i A2 B U AE B8 A Y (I RE S8 1F

HESCHL SQL AR Z A, WOt T MBI S SQL W REMA EMLL T F SQL R
FE SQL filfe £ T3 RIS LA R Anfr scE AN i SQL i 2.

SQL F ERIIhEE

SQL i HAFLIIfE, SQL i

o WA SQL WFHEF B RIIEE, EASEASHASMAA SQL S
PRI B 4

o TEHA DB2 ZAI G BRI R s b, fEX 6k, 78 DB2 A 9 Hiaz
SRR S RE 12 5

o GVTSI, JEPH R I R SR

« SQL P2 b i S it A o8 T 42,

o #ff SQL99 ANSIISO/IEC SQL #rifE,

o STRRRTA BRI A S U B R

o ST TRT 2EL0FL 3T R B 11 4% RN LAk AR

o RVPKE AN AR [ 5 R SR PR R

o R HCK SQLSTATE F1 SQLCODE A A fe ik AR & i [H],

o BEERTEBIR T, I EE RIS R,

o AIYESCHE CALL 35 /) i 8 98 .

o EHEXHAM SQL PR LA E 3 ST I A0 1 R AT A R .

o THREH,

o SRR SR E AT SQL A A 1 I8 7 AR K B T 5

o TSI i R B E T,

SQL AR 7 X H (R T RIEAURIAT) | AR SO, S 7Y

RO PEIR B M, e P I PR R VB PE R e P R i o,

it sQL FiE

BT SQL IR ESR TR, SQL AR IIRE, WnfTfEH SQL HhRELL LA K] fiE
Wit AL ATER A, DU SQL s R it Y S A0Hs 5 B 48 1 A n T e vt i 4 SQL
W REIIREG 2 S A IR SQL i AR,

* SQL dFEAYHEEIT

SQL AR WIS AR



* ZXVG SQL Frfitfid 2T i 45 30

* SQL i ZRe SQL PL B A FIE F ifie

* SQL iRy OLTP &I

* SQL IR MERE

« ¥ SQL dREEN SQL M E Lk

o AbFE DB2 fiRFNEE

SQL i#FERIERS: BT SQL WA, T# SQL WRRMERS SR, DI HZ
SQL i 2 Ay FaLEER 73

* SQL i FEf&sh

* SQL WIS E

* SQL i AErh Ay &

e SQL i#H1 SQLCODE # SQLSTATE

* SQL il Hp Ay Ji 7 HORI Az B A T

* SQL & HY bR

* SQL PL HHyZHITR

* SQL i FEH Y S A 1R AL BEAR

« A[{E SQL AT HATH) SQL 4]

SQL #FER94EH):  SQL Rl A TEEARTAM, JFH SQL i FEJF & BREARTE
SEtA A X iRy, s AR EW, 5 T E6 T B B 7E W A0 B8R 09 3 v R
X,

SQL R R AR, EA1EAH ST BEGIN Fl END 4§5E. XEiEm)ml )
% ATOMIC i NOT ATOMIC, BN T, Tk NOT ATOMIC,

L GG, WM SQL EMAMIFEIHZ A1k SQL PL X%, T SQL
SR G5 A R S5 A A% 2
label: BEGIN
Variable declarations
Condition declarations
Cursor declarations
Condition handler declarations

Assignment, flow of control, SQL statements and other compound statements
END Tabel

ZEER SQL Rl —A s~k ATOMIC & &154) (Po) A, I HalfEp
A SQL AR H i & WNUF G AKX e, fEREA T Heh, AR R, SR OFRIAEEAR P
FIEAEEN?, ENLAAESI A SQL #EfkliE M AL SQL 85 K iy = I
TR RZE A, AT SQL AP EHY—4l SQL i AT AL E A W
PR

ISR, W SQL AR HRPEEHIIFE SQL I AR FR L LB T
B, X AR A AL MRS A 5 | AL SRR ) 4 A2 1 ) 51 L

A2 —4 SQL ARG, HoER T EmdRiy &1 IR:

CREATE PROCEDURE DEL_INV_FOR_PROD (IN prod INT, OUT err_buffer VARCHAR(128))
LANGUAGE SQL
DYNAMIC RESULT SETS 1
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BEGIN

DECLARE SQLSTATE CHAR(5) DEFAULT '00000';
DECLARE SQLCODE integer DEFAULT 0;
DECLARE NO_TABLE CONDITION FOR SQLSTATE '42704';
DECLARE curl 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
END IF;

NULL WHERE product = prod;

B: OPEN curl;

END
SQL TF2HEg NOT ATOMIC £4&iEF)

SEHIREIBEE T NOT ATOMIC & #1641, B2 SQL nfFEHh i frysig 28, Wik
BRI EE T RGP RGO, IR A BNRZE R Z /o8 T A TAE, (A8
NEVESZIR M TAE, {2418 ] ROLLBACK 1, ROLLBACK TO SAVEPOINT if41] i
K ENVE TAERICH, A SERIEMY. Bl COMMIT & 7)K% LR iEA) (i
XA D) .

PIF A NOT ATOMIC & & ¥iA i SQL i e ) 7R 1:

CREATE PROCEDURE not_atomic_proc ()
LANGUAGE SQL

SPECIFIC not_atomic_proc

nap: BEGIN NOT ATOMIC

INSERT INTO cl sched (class_code, day)
VALUES ('R11:TAA', 1);

SIGNAL SQLSTATE '70000';

INSERT INTO cl sched (class_code, day)
VALUES ('R22:TBB', 1);

END nap
SIGNAL AT, BB BRI AR, i Fr R E, o AR [
Ja, RERAETHIR, 5~ INSERT &2 MIATIH — 174 A cl_sched
Fh, A BRBEASESE, WASENRITHARLE, AL SQL WA 2B
TAEHITTE I,

SQL IiEHHE) ATOMIC E5iEA)

SANAFRFT7R, ATOMIC & i al oy fLAEEA, IR A R AT R B AR 12, R
LAEPAT RV R BT A T A R B R, R ENR,

SQL I AEIA T WAL IS A R



ATOMIC & &HMARIKELM ATOMIC & FiEHH,

EEFE ATOMIC & 4iE /a9 # I SAVEPOINT 4], COMMIT iE/4)5, ROLLBACK
WA, EAMAE SQL i #EH) NOT ATOMIC & A8 /7] H &% 37 FF,

DITiA ATOMIC Z &5 SQL i A2 ) 7 fi:

CREATE PROCEDURE atomic_proc ()
LANGUAGE SQL
SPECIFIC atomic_proc

ap: BEGIN ATOMIC

INSERT INTO cl_sched (class_code, day)
VALUES ('R33:TCC', 1);

SIGNAL SQLSTATE '70000';

INSERT INTO cl_sched (class_code, day)
VALUES ('R44:TDD', 1);

END ap

SIGNAL AT, B2 B ARABEF G, 25l R BR m, R Sk
Tt B R B XTI BRI A RIAT, {55 —> INSERT ifA) & [EliR,

FREM SQL TREHIER

ALIEFE R RS R Ay 45 SQL i AR P AT AT al PhATIE A), WA G IE MG, EdAE
oA E A 5] AR, A5 i SAT B A 4 S A B ER, B0 5 Mk R A T A B
GFFHI T3k, GOTO, ITERATE Al LEAVE i 4)ul 5| FtR4.

A EFEXTE AIEAIR END SR AR, PR C RIS RS, BABEeaS T H
Ik B4R AR

BAHREAE SQL SR F M rp b ZTE —

IR S R Z DR AR TR AR, 8230 R] 6 R bR 4 R b 4
S I IRREE ORI E SQL AL ) #4175,

SaL #EFRSE:  SQL WS TH SQL {Ef%id E i e sl feid il Ry 24K

R 40 A 2 B A B AR R A A S S BB ), o R Bk [0 — A~ el 2 A i AR

I B AR ER B 45 R ER, 78 SQL IR S5 SRAE H.

BT E A SQL AR, M TfF SQL it A Y= E fie FIFR .

* DB2 HFfE SQL nffErp A deFE i s A, fE Ak A - 2% CRE-
ATE PROCEDURE & n) B2 FFAEFF #543H 1 8~ IN, OUT Fll INOUT 48855k
7 e ik, IN A1 OUT 2 Hdi(EA%i®, INOUT 85| 1L,

© XMEREEZ NSNS, BAOSHLTEAME—2E,

o IR EAEI R EYE AL BB, I8 2DAHEL AR T TR E 1A AR T T R
WABTIZAE R, I, DB2 KA IIIRAE X 5 AR AT fE 25 N A B #4855 1.

© AE SQL dBEZHM BRI, #ARENEE N SQLSTATE = SQLCODE,

W2 CREATE PROCEDURE (SQL) i), LI TH#A5% SQL A (S H5I 5

B R,
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PN SQL g% myparams HZRUNMIE ] IN, INOUT FI OUT 2807, fiE SQL
WARSEAE CLP SUfF myfile.db2 HsE X, FFHIRATHE 6217,

CREATE PROCEDURE myparams (IN pl INT, INOUT p2 INT, OUT p3 INT)
LANGUAGE SQL

BEGIN
SET p2 = pl + 13
SET p3 = 2 * p2;
END@

SHEFc:  SEGRCER NS (7) 88 SRR (varl) R, 78 SQL iF
Ay TS AR AE AT R RO R ZRIBUAY o5 A AF, W R 7 6 2 Bobr i S5 I A 2 1 A
KIBC, AEPATIE R IR, X AR AR S A R SRR IE, I R T
S R e e

SHIRCHL S

MFHELUHITH SQU ik, WA SQU i —, MRS T
SHUFILAS LA MBI T L0 A3 SOm AR 76 DB2® 9 ft, SHCRILA T
BRI Ve Forh— B

s BN, BTHE SQU AT (FAIRAR SQL, CLL Perl %) |
o B HRRRRMAR SQU IR, HeAvE R ATIAR B HTA Carl) | Bk

AR SQU AT, HLEH T EE R,

T — B SRR TR PSR A SQL iAW AR IS, S HCRI AL SR 31 0,
AN RA, W1 IR SIS, BT SQU IR, BT
AFRADCHSNE B SQL I FITHUE M08 D SHRIL. BLAN, S5 R AUR A RO i
O, S HLAEAT B e AT A 8 A8 2 A BB L

DU /R B3B3 S 2 8hRiC Y SQL 5],
SELECT = FROM customers WHERE custid = ? AND Tastname = ?
b e o il

DB2 XIS HArIL, e SQL A K BTLL i B 6 X SepRic. & 1 SRy
ZHhRIC i BRI

K 2. XS HhmIC A R R ]

RAXVSHIMEMNE HiiRkE
Rk ARSI RS
FEA: BARBRA AR iR
WA IN T 1A A 2 s R S
WA 5 FRas AT B P R AL S
PR SRR RAIER RS
Bl

DB2® 24t T — AW AIPRERE D, HA A T w0 8eié i) CLVODBC, JDBC il
ADONET. DA UGB 7= Qi Ky 1l 15 78 4 -5 8 e i 1] APT #9Z8hm 10 o & 6
H.

SQL AR WIS AR



FEER 0 MRITEREK, S el 2R o iR
% 3. pFH

5% DB2 #fEzca EEAE
cl INTEGER false

c2 SMALLINT true

c3 CHAR(20) true

c4 VARCHAR(20) true

c5 DECIMAL(S,2) true

c6 DATE true

c7 TIME true

c8 TIMESTAMP true

c9 BLOB(30) true

AR 7 Bl s e 6 g 1R A 10 26 o1 A —A17.

CLI 7Rfjl

void parameterExamplel(void)
{

SQLHENV henv;

SQLHDBC hdbc;

SQLHSTMT hstmt;

SQLRETURN rc;

TCHAR server[] = T("C:\\mysample\\");

TCHAR uid[] = _T("db2e");

TCHAR pwd[] = T("db2e");

long pl = 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 = 03

_tescpy(p3, _T("datal"));

_tescpy(p4, _T("data2"));

_tescpy(pb, _T("10.12"));

_tescpy(pb, _T("2003-06-30"));

_tescpy(p7, _T("12:12:12"));

_tcscpy(p8, _T("2003-06-30-17.54.27.710000")) ;

memset (p9, 0, sizeof(p9));

p9fo] = 'X';
p9[1] = 'Y';
p9f2] = '7';

rc = SQLATTocEnv(&henv);
// check return code ...

rc = SQLAT1ocConnect (henv, &hdbc);
// check return code ...

rc = SQLConnect (hdbc, (SQLTCHAR*)server, SQL_NTS,

(SQLTCHAR*)uid, SQL_NTS, (SQLTCHAR*)pwd, SQL_NTS);

// check return code ...

% 1 % SQL PL 3Hf
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rc = SQLA11ocStmt(hdbc, &hstmt);
// check return code ...

// prepare the statement

rc = SQLPrepare(hstmt, _T("INSERT INTO t1 VALUES (?,?7,?,?,?,7,?,?

// check return code ...

// bind input parameters
rc = SQLBindParameter(hstmt, (unsigned short)1,

SQL_C_LONG, SQL_INTEGER, 4, 0, &pl, sizeof(pl),

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)2,
SQL_SMALLINT, 2, 0, &p2, sizeof(p2), &len);
// check return code ...

len = SQL_NTS;

rc = SQLBindParameter(hstmt, (unsigned short)3,
SQL_CHAR, 0, 0, &p3[0], 100, &len);

// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)4,
SQL_VARCHAR, 0, 0, &p4[0], 100, &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)5,
SQL_DECIMAL, 8, 2, &p5[0], 100, &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)6,
SQL_TYPE_DATE, 0, 0, &p6[0], 100, &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)7,
SQL_TYPE_TIME, 0, 0, &p7[0], 100, &len);
// check return code ...

rc = SQLBindParameter(hstmt, (unsigned short)8,
SQL_TYPE_TIMESTAMP, 0, 0, &p8[0], 100, &len);
// check return code ...

len = 3;

rc = SQLBindParameter(hstmt, (unsigned short)9,
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 ...

SQL I AEIA T WAL IS A R

SQL_PARAM_INPUT,
&len);

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

SQL_PARAM_INPUT,

,7)"), SQL_NTS);

SQL_C_LONG,

SQL_C_TCHAR,

SQL_C_TCHAR,

SQL_C_TCHAR,

SQL_C_TCHAR,

SQL_C_TCHAR,

SQL_C_TCHAR,

SQL_C_BINARY,



C Rfl

EXEC SQL BEGIN DECLARE SECTION;
char hostVarStmt1[50];
short hostVarDeptnumb;

EXEC SQL END DECLARE SECTION;

/* prepare the statement with a parameter marker */
strcpy(hostVarStmtl, "DELETE FROM org WHERE deptnumb = ?");
EXEC SQL PREPARE Stmtl FROM :hostVarStmtl;

/* execute the statement for hostVarDeptnumb = 15 %/
hostVarDeptnumb = 15;
EXEC SQL EXECUTE Stmtl USING :hostVarDeptnumb;

JDBC ’Rfjl

public static void parameterExamplel() {

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

(7, 2,2, 2,2, 72,2,72,7)");
// bind the input parameters
pstmt.setInt(1, 1);
pstmt.setShort(2, (short)2);
pstmt.setString(3, "datal");
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();

1

catch (SQLException sqlEx)

while(sqlEx != null)
{
System.out.printIn("SQLERROR: \n" + sqlEx.getErrorCode() +
", SQLState: " + sqlEx.getSQLState() +
", Message: " + sqlEx.getMessage() +
", Vendor: " + sqlEx.getErrorCode() );
sqlEx = sqlEx.getNextException();
}
1

catch (Exception ex)
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}

{
ex.printStackTrace();
1

ADO.NET 7Rfjl| [C#]

public static void ParameterExamplel()

{

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
(7, 2,?2,72,7?,7,7,

// prepare the command
cmd.Prepare();

// bind the input parameters

DB2eParameter pl = new DB2eParameter("@pl", DB2eType
pl.Value = ++i;

cmd.Parameters.Add(pl);

DB2eParameter p2 = new DB2eParameter("@p2", DB2eType.
p2.Value = 100;
cmd. Parameters.Add(p2) ;

DB2eParameter p3 = new DB2eParameter("@p3", DB2eType
p3.Value = "datal";
cmd. Parameters.Add(p3);

DB2eParameter p4 = new DB2eParameter("@p4", DB2eType.
p4.Value = "data2";
cmd. Parameters.Add(p4) ;

DB2eParameter p5 = new DB2eParameter("@p5", DB2eType.
p5.Value = 20.25;
cmd. Parameters.Add(p5);

DB2eParameter p6 = new DB2eParameter("@p6", DB2eType
p6.Value = DateTime.Now;
cmd. Parameters.Add(p6) ;

DB2eParameter p7 = new DB2eParameter("@p7", DB2eType.
p7.Value = new TimeSpan(23, 23, 23);
cmd. Parameters.Add(p7);

DB2eParameter p8 = new DB2eParameter("@p8", DB2eType
p8.Value = DateTime.Now;
cmd.Parameters.Add(p8) ;

byte [Ibarr = new byte[3];
barr[0] = (byte)'X';
barr[1] (byte)'Y';
barr[2] (byte)'Z';

DB2eParameter p9 = new DB2eParameter("@p9", DB2eType.
p9.Value = barr;
cmd. Parameters.Add(p9);

SQL I AEIA T WAL IS A R

B

?, ?)", conn);

.Integer);

SmallInt);

.Char);

VarChar) ;

Decimal);

.Date);

Time);

.Timestamp);

Blob);



// execute the prepared command
cmd. ExecuteNonQuery () ;

1
catch (DB2eException el)

for (int i=0; i < el.Errors.Count; i++)
{
Console.WriteLine("Error #" + i + "\n" +
"Message: " + el.Errors[i].Message + "\n" +
"Native: " + el.Errors[i].NativeError.ToString() + "\n" +
"SQL: " + el.Errors[i].SQLState + "\n");
}

}
catch (Exception e2)
{

Console.WriteLine(e2.Message);

1
finally

if (conn != null && conn.State != ConnectionState.Closed)

{
conn.Close();
conn = null;

}
}
}

SQL iZfEHRIZTE (DECLARE F1 SET iZf]) :  SQL i FH Y Jeyhas & 3 F5 /il
BTE SQL i FEBHL ) L I8 AR 2R A,
SQL i #Eh A5 #if 7 DECLARE A 5E X,

AIfEA] SET E4)E SELECT INTO iR APHHETGE2n AR, th n] (e 7 B A Ry g e
R, WA RARE I, RAK, EINGTRNL M.

AP AR R EARES SQL RS ML SQL AR i AL R, el fEFIRAIITRY SQL
R AR R E NSRS

PR 7 Bl 7 i 7 ANAG 3R AL H (B RO 45 BT 35
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

FEIAS R, AT (1) TR ] DEFAULT T4 @ al. 17 ) WRfh/REk
PEEAI AR B, ARV 8 FALSE, 17 (3) Wonal T E i
) SET i&A], 04T (4) i, @id# SELECT o FETCH 545 INTO /4]
FCAPATRIEEA R, 1T (5) AT (6) B/ntififli i VALUES INTO if/f) 5% X ph £l ok,
L TR AR % 048 e 4 — MR H 2 &,

K GET DIAGNOSTICS B4 R4 4=, Al ffi ]l GET DIAGNOSTICS ##
#3252 47%0 (UDPDATE X} UPDATE if4], DELETE %) DELETE %)) m{ik
HCHINIAAT ) SQL &AM AR BLIRAS. 17 (7) W R MIA $47 ) DELETE 548
MATRE B g A

T (8) HE/RWMa i LB Yok E B 4 B, BN T, WA e aT
DELETE &%)l GET DIAGNOSTICS iE4] (G328 & v_rcount 3§ E KT EMIH )
AT RO AE T B, IBASX AR is_done is ¥ E{H TRUE,

SQL 1172hEg SQLCODE #1 SQLSTATE Zr&:  JPUTH R st 5 B 538X SQL
W, e &M, Mi{ SQLCODE mf SQLSTATE MIfH, SRJ5# XL {E Ak Mt
SRS W B FR R — R E] B R X S (B R A B R DL R A IR B S
EwHH.

ZAE SQL Al i SQLCODE Ml SQLSTATE fH, /ife SQL if etk A mI LI
SQL A #:

DECLARE SQLCODE INTEGER DEFAULT ©;

DECLARE SQLSTATE CHAR(5) DEFAULT '00000';

B PATIE AN, DB2 &k Bax seAn i, QiR Ayt BUAEAE XS B AL BAR PP 1Y) 454,
WAL PR P 0T TG I 424t SQLSTATE A1 SQLCODE ZZ & ffH. {HiE, AT
REAR P A — MG A E X AR G 0, R, B & SQLSTATE I SQLCODE
2 B AL A P 55 — B M I R A v, FERL R /R, X WAEE A/ CON-
TINUE 437 M T# SQLCODE ZE & il#] 7 —4F it retcode Hr. #RJ5 AIAERTHh
B Pl AR & retcode K% ilid A2 2 s Z (E VR M S H0R

BEGIN

DECLARE SQLCODE INTEGER DEFAULT 0;
DECLARE retcode INTEGER DEFAULT 03

DECLARE CONTINUE HANDLER FOR SQLEXCEPTION, SQLWARNING, NOT FOUND
SET retcode = SQLCODE;

ATATIE A
END

i£: 7F SQL FFEhijin] SQLCODE 1, SQLSTATE ZFHiif, DB2 ¥ SQLCODE ff]
HiZXE N 0 HH¥ SQLSTATE % 'E H<00000” (Xt Ff5LLifm] ) .

SQL AR WIS AR



SaL FEFHIESEFAMEEER:  SQL W & A EZ A GiFME 5.
ARSI A X R, WA ENTREL D - EGIERT, SMESIERTIA -8
YERIE, FEiZfEEh, Asnlaen A, talgeARn] A,

AR EEAAR N S AR, (R AR % ml A PR RIME — B3PS 5 38 /R0 P9 7 B Y
Ak, SRR G E SR ER G IR AR, X — SR

FELURRplR, A8t a AWAEN. K —ASBIE labl FRICHISMIRE & A
B, HASEHITE lab2 FRCH NP SRR A, 450 DB2 fBE WKAE 15 f) %]
a MGIHE lab2 FRICIE AP JRERE IR x4, (B2, WRAER o MBS
SR labl FRICHIR G IERIRP AR, I8N TR N EPRY & Jeh IR 5]
xS, el FZBR A RCoRIRE 1ZA R, B, EMIZIRESN labl.a,

CREATE PROCEDURE P1 ()
LANGUAGE SQL
Tabl: BEGIN
DECLARE a INT DEFAULT 100;
lab2: BEGIN
DECLARE a INT DEFAULT NULL;

SET a = a + labl.a;

UPDATE T1
SET Tl.b =5
WHERE T1.b = a; <-- Variable a refers to lab2.a
unless qualified otherwise

END Tab2;

END Tabl
nilidfE BEGIN K TR MILHT ATOMIC ¥ SQL 2P RAMbHYE & i A7
W 0. ARAESRAT B RS & 3R A R IE AT R AR AT AT 66 R, IR AR AR
QEAGEES
SQL @RS (E SQL WA, bR ERENS = LA R (—dBdT)
AR AT AT R ZE . 6 ARRIDLR], SQL AL n] i M 4F AT H LR ]
£ SQL il Fe i FIAR e sl & AL AR P
AR AR A — AT B REATROSR EE. W AR — I A RES I — 1T, ERE R ER 2
SRR HARAT,
FAE SQL AR i HIliFhs, 5 EHhAT T AR AE:
1. FIISE L& R LR HTAR.
2. fTIHIE AR DURE SLE R 4R,
3. MR Bl e R R Vi B R R (I —47)
4. 58 U S
SRS, 25 LR SQL i A
* DECLARE CURSOR
* OPEN
+ FETCH
* CLOSE

PUT7- B8 s R bR e SQL 1 A P9 Ay A 1k
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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 = 03
OPEN c;
FETCH FROM ¢ 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%

AN RAE SQL i A2 A F bR A9 B 2% I 7R Bl BE7R BlB7RIFBR AT SQL PL A Y41
o k.

SQL i37EfkARAY SQL PL ZiEiTE:  WUFHATRAE AT IR I R 2 A A2, ol
eIk, RIS — TG AT, RJE AT T -1, AR 4ZEEIE 4
FAACHS B R Ji — NI A), L7 AR R BT S AR A, B e A A A B —Fh
0L, BrRLHAEAK, FFr A 6 7 22 A8 05 AR U P15 AN BT 22 (0 T A R AR R i 17, 3 3o 4%
WS R SAAT B AR, m] o PR S A QRS o LU fE 7 sUAR B 2 % L

SQL PL SZHFn] T il AR AT WU 19 A8 B AN HIE 7). IF Ml CASE Z2KfYiEH)
AT A ZFMAAT SQL PL BEAER, qii WHILE Rl REPEAT 2 K[ HAt I 43 #
THRE T AR EEML S 5E .

REH ZMEAE SQL PL ifih), (HENTHAESD LA
o SRR KHTER

© FAFEA

* JHERIEA)

o AR )

SOL AR A AR A SQL /A A] T 7 W AL J 0 A8 418 7 ..
PUTF J2& — B2 ) A% B AR 5C 1 )

e SQL i+ ) DECLARE <variable> 1571]

e SQL i) DECLARE <condition> 1&%]

e SQL iI#H1y DECLARE <condition handler> 1% /]

e SQL i#+H Y DECLARE CURSOR

e SQL "y SET (assignment-statement)

X EETEA) Rf HABZER! SQL PL iEAIH SQL i) (X S6if ALK R AR ) SR A
BRI,

SQL AR WIS AR



SOL AR Ry AFiEA): AR A ARG BE 28 A P A Tl A IR A5 SCELIAAT 2 56,
SQL i 2 H S R PR 20 Y 2 138 )
* CASE

« IF
SR AR, HAE, CASE &Y R IF iEh).

SOL [ CASE iE4]:  WA[{#i Fl CASE 1E/A] AR 38 Sk R ST S 1F A
B, HMERIR CASE ifE4]):

o [H CASE A JATRIEFm A AFAZH
« WK\ CASE M) MTHRIEFE LM HEHEAFAZHE

CASE i m] ) WHEN —7~/m) % Sl A2 25 P 8 7 2 1l It A9 L.

AN 24P A § CASE 5% WHEN FHJff) CASE M SQL s FE/Rfl:

CREATE PROCEDURE UPDATE_DEPT (IN p_workdept)
LANGUAGE SQL
BEGIN

DECLARE v_workdept CHAR(3);
SET v_workdept = p_workdept;

CASE  v_workdept

WHEN 'A0O' THEN

UPDATE department SET deptname = 'D1';
WHEN 'BO1' THEN

UPDATE department SET deptname = 'D2';
ELSE

UPDATE department SET deptname
END CASE

|D3|;

END

PIF 2 A1 %&E A CASE 4] WHEN T4 CASE &A1 7R f:

CREATE PROCEDURE UPDATE_DEPT (IN p_workdept)
LANGUAGE SQL
BEGIN

DECLARE v_workdept CHAR(3);
SET v_workdept = p_workdept;

CASE
WHEN v_workdept = 'A0O' THEN
UPDATE department SET deptname = 'D1';
WHEN v_workdept = 'BO1' THEN
UPDATE department SET deptname = 'D2';
ELSE
UPDATE department SET deptname = 'D3';
END CASE

END

MM/ B’J/?fﬂi%iﬁi%%m%, HEFER MR, WAEENX CASE iH) WHEN ¥4
ff) CASE ity S ARH sk, nIAEH Al AT 52 505 SQL Rk, Xkt
HAE, B TR LA G5 .

SQL R IF A AEA TR 1%/751%1‘&?}?5 S ARSI A 4% Fh_ HAEH,
WREIE I AR T A KL CASE 14 WHEN T/HJf) CASE i1,
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IF &4 X inT it ELSE IF FA)f1Gk4 ELSE /4], END IF /A 245/NiE A4
R,

IR IF 5 RS RS

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
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
WHERE empno = empNum;
END IF;
END

SOL i B A TRFRI A ARV A 5 A TSR BB & P, SQL PL %
i DI G 5R I )

* FOR

* LOOP

* REPEAT

e WHILE

1000

n
(<]

FOR iF4) 5 HABE MARR, JREEE AT R0 E A RERTT, mHARE T EN
—Z51 SQL Ih4) B I BRI A2 A

PO T A B R SORR A AR P 2R A1),

SOL dFEHFHY FOR i%]:  FOR EAZFFIRIMAIEIREGF), JHPFZEANIA TR
€ L RBREHREF AT, AT FOR AN, Kk MR LIEXS T FOR JAFRAY
U, AT —1TREERE. s B4 REPBA R TEMAT,

FOR JEA) L 7RSI, FF AR R al X AT 2 s B ) — 4Ty — 4141 A2
PR,

DI 5 @8 FOR iE4]Y SQL i A2 m il

CREATE PROCEDURE P()
LANGUAGE SQL
BEGIN ATOMIC

DECLARE fullname CHAR(40);

FOR v AS curl CURSOR FOR
SELECT firstnme, midinit, lTastname FROM employee

DO
SET fullname = v.lastname || ',' || v.firstnme
[" ' || v.midinit;
INSERT INTO tnames VALUES (fullname);
END FOR;
END

SQL AR WIS AR



FER: Al CONCAT e $CE b7ty SCHL LA B 7R il b /s i) 2 8. BERRT S s 69 0R
Wk,

FOR {E¥ 753 5B FOR A A e 2 il e e . ElimE &k R
PREEIIN. W6 FOR R AR E SELECT JfH)R [B] () 4 R A Y514,

Webn 48 (a4 T SR R ER A IATH bR, WRARIGE M AR, H84 DB2 BlfFE
B fHs E ShAE P R FUME — YA 44,

SELECT if ARSI 2 iiE —, HHFEMTHEERNER (M2, WHHAT JOIN
ol UNION Z2E[#:fE) 1) FROM ¥4). PATIRIRZ AT, SIHIRMIILATAE, "]
514 SRyl 2 AN E A I I I 3%

FOR ¥4 3 15 2 0o =X B BT UM 5% DA S48 & BB FI B . e R 45 R 1IE#), FOR 73
HEbR G4 045 FOR UPDATE ¥4,

ANEEAE FOR fE¥RAMERG] ITE FOR 15 ) 3 G A i Ar.

SOL i FEHH) LOOP ifi%):  LOOP Itk e R ), PR ERA AL
FHTA., B XEEMTH —RINERNEE 7 — B H GERF R EEIE)
9 T4 1 7T 3 22 AR R A B KL

LOOP 4@ 5 F ol Hrp —MiEAE S H: LEAVE, GOTO, ITERATE &}
RETURN, X267 4] Al il bk £ SQL i i B IRIG 2 J5 48 e B, Bk 216
I TTL DA 8 55 — RGP R E0E 1 SQL i AR, MF8 n il A X 615 /) i Bk 45 il
B ERAE, M TR,

LBEh a2 (G RET B e kU2 A GR H ) |, LOOP IHAIRA I, (2
(o PRI R 32 140 VAR LB St BTG AR 36,

WERAER A TR AR M R RSO0 T B 6 ) LOOP 54, IR AMGEFrh (045 i — FR 51 )
K T PRI T B0 B2 AR A A (2 AR 51 i o 42 o 3 B 5 v 2% PR AL B
7)) BURZ BRI S0 A Cizac i) SQL Rk E ) |

DI 2 S LOOP iEAIRY SQL W ARHY/Rfl. B2 ffi il ITERATE 1 LEAVE i),

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 cl 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;

% 1 & SQL PL %#F 67



68

INSERT INTO department (deptno, deptname)
VALUES ('NEW', v_deptname);

END LOOP;

CLOSE c1;
END

SOL Iy WHILE i5%):  WHILE i5&7])%E L WHILE fE¥H-3k 254K (E N false
ZHIPATI — AR, BIRIERERZETER X WHILE 7R3 500 (50 RIH.

LI % WHILE 9569 SQL JE 72 15
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;

P

.

SOL 112y REPEAT if#):  REPEAT iEh) & XAF REPEAT 145 M) 45k 1
H true ZHTPATHY —4iE4), REPEAT G355 R AE BRI 58 U SR E 1,

ERE: ARSI Gt SCI DL R b o i 2 8, B R T T R

P WHILE i5%5), 15 WHILE 7 FA4FESE 1 f0sRMEN false, IBARSHEATGIA,
REPEAT &AW a] B4 H; (H)E, ANMEAPK WHILE fEHF2HES R REPEAT B,

I 2 4% REPEAT 4R SQL i fe:

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

YRR AR AN S R



SOL IRy fEblFersig a):  wEHRERIER A TAE SQL g rh dE [ hli. X—
To S PR R T BRI — D miBE 2 55 — L, 55— sl DR i ) e A% 0
RIZATEZ JG. SQL 1R H i % il e 7% 1% ) 0 4

* GOTO

« ITERATE

* LEAVE

* RETURN

AITE SQL i b AL B A B A ¥ #8615 4), {5 ITERATE I LEAVE JH# Y5
LOOP 15 ) s H AW AE I 15 7] — k2 il 1.

SQL I GOTO i54]:  GOTO iEA) & HMAEARMESRIRIER, SSBUEHRA
AN, EHTAREM A SQL e & X ARZmE & & X E .

i GOTO A/mE W P = diAE e 1y, I HAER X, KR A GOTO &%
BURRY TR AN, REARAE I BRIy, BeAh, PR O S A (38 Al A AT
Az, BTLL GOTO JHRAT. BAREMM GOTO MFHE WA, MAEmHE LEnT
i,

DI 2WE GOTO MM SQL i 7 fil:

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

BRI R W& Y H i ] GOTO R4 b 2 i RE sl R 45 e DL A AT R A2
i, (EE PR AIAPITRA HA 2 4,

i/ GOTO AN, B 1% — L oM HIBTE & F ot

 WRAE FOR iEMHEXT GOTO iEA), HB2MLMAER— FOR AN E LIRAE,
BrAFELE#iE FOR kM BUREL GifiAH,

s WARAER SRR ENLT GOTO 4], MBAMAER —Z5IE RN E RS, BRIE
EAEHE FOR M EiRER G5 T,
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o WCRAEAEHARFFHE LT GOTO if4], AR2MAHER —AbBERE P N E SUARSE I A
HAbAE I,
o WCRAEALHARFPAME LT GOTO B4, IRAARNREIEALIAR PN & SChR4E.

© WPRARAE GOTO if Ayl i [l A1 A 2 SUhR%s, AR Az iR B 4% (SQLSTATE
42736) .

SOL I fg ITERATE 5#]:  ITERATE &) T2 MR B 2 B Fric LOOP &
GRS

I Ef % ITERATE iEAJAY SQL i A2 H s

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 cl 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 cl1;
END
FEMRGIR, TTERATE 4] AL C VAT AT 89 5 55 5 R fEUAR DG PG IR 2 TR o] 22

i FF5%5 ins_loop & XA LOOP &%), ITERATE i&A] 10 B H{R A2 B AR E 1S A
#| department FH1,

SOL dFEHh iy LEAVE i54]:  LEAVE 35/) J T F2 Hi 4 76 AR B 80 515 ).

IR # LEAVE iEAIH SQL i R 7R i:

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_Toop: LOOP

70 sQLU AT M MERR RS



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

TEM R, LEAVE 54 TR Bl FFR% ins_loop & XM LOOP ifi4). ‘EiETE
IF iEA, 3 HEBAFE IF &40 true A SFHAT (iR oR 2 0 HAB AT, TF
A5 K true) . LEAVE ERMAE 6 — B3 NOT FOUND #%i%, A&FAT
TEAEAR.

SQL i #Hy RETURN if#j:  RETURN if /) 3 45 iR o] 28 A7 il 2 1)
PR RIC A SLRIA I SQL i #E,

AT RETURN JEAJHF AR (o] B8, R AR AR mI(E, ISABE(E A 0. 1%(EHIE
AT R BRATR SR, AU FEE, AR ORI RS,

A EAF R Rl — 8 £ 4> RETURN 54, AJ7E SQL il AR (7 B B 5 i AT
faf v B {# J§ RETURN 4],

BB Z AR, TEChE S8 WITEPIT RETURN 15 4] 2 ik B 2 50H.

PIFZfi Fl RETURN i54)f) SQL i 2 1 71 il:

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_Tlastname
FROM employee
WHERE empno = p_empno;

IF v_Tastname = p_emplastname THEN
RETURN 1;

ELSE
RETURN -1;

END IF;

END rt

FER B, MRS p_emplasmame 577 HEEFR employee FHI(EAIILAS, A8A 1%
BREL IARRIERL, A% RRRE -1,

SOL RS FALBRE . RAFALBRE P 0 58 A5 1F R AR SQL i BB IYAT 8. AlfE
SQL AR ET X — A, $E A F R E SQLSTATE ({EH 7 B — A a2 A4~ S PFALHE AR
J¥.
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R SQL e fiYiE A I SQLWARNING i, NOT FOUND %/, I H #&C %4
N AR BIAL AR I, A4 DB2 LK HIBUL S A AH M A BAR P, USRS I 2 A 1
AR F, B4 DB2 ¥ fEtililE X4 SQL WA AR T —ANEm, WRE A
Bl SQLCODE #I SQLSTATE ZB#, ABATATH & % 1% S04 1 1A,

WA SQL T AEH i 4) 3 SQLEXCEPTION Z&fF, JFHEEC X 4iE SQLSTATE
SQLEXCEPTION Z ALY, JR2 DB2 2Rl sc sy iZ AL HAR e, gt
C AW SQLSTATE Ml SQLCODE Af#, JRAMIIIATALELRE 7 J5 B AT (EHE 53 3
“00000”F1 0,

W5 SQL it piE A Bl SQLEXCEPTION 55/, Ff H & 45 % SQLSTATE
SQLEXCEPTION £ B4 FEFEF, HB4 DB2 &4 b SQL i #23HR& [Fl £ # i+,

SRR TEAR PP O AL B P AR IS RAE R 7 SQL (AR ) IR Ayhtik iy,
M SaL FEFIREIZERE:

1€ SQL i #Erh,  wl{f bR 76 MUY TAF Bt il &5 R AT AT A U TR, 18
ATl AR 4 R AR B £ AR, nEa SQL AR (FrEmELRTE M) 5 C
W WA PN IR (Gl CLL W M Fgmfesz ., Java, CLI 5 .NET CLR
BEME) R RERE,

FoREH

* Al SQL i RRAIRLR

BN SQL i ARH R M4 Rk, s

1. £ CREATE PROCEDURE iE4]#H#§%E DYNAMIC RESULT SETS 1-4]
2. {fifl WITH RETURN /i) /5 B3 bm

3. 7£ SQL i FEH T FilEbr

4. ISR P ALY R P AT AN bR

PATR 2 0GR [E] BSR4 R SQL 1 72 /Y 75 1:

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
AR SQL F &R [l Z il il CLOSE i8] ¢ H] T iEbn, AP ANbnas RER ALk ] £
P AR T 80 UL AR .

R Z AR SQL i AR Bl ZAGR A, BRI AR, W GE T SR A
* 1t CREATE PROCEDURE i) DYNAMIC RESULT SETS T4, $i&nlfig
iR [y fe R AT RE ST R R, PRIk A (Y & SR HOR Rl i U2

SQL AR WIS AR



o Xl E WITH RETURN F/m)aR [a] (4545 A 4 7 B A
o FTITEGR[E] A5 A,
o PEUAPROREEX F PN AR FFT T R E MR,

X BGR A AR EOR AR, R U,
4 SRR T ATRIFT TR 5] 26 ] FHI R P
QIR SR ER SQL ARG, BT REAREIE I E R AT R .

]l A F R — WA 1 24 SE DRk | 2425 R4, b2 | WITH RETURN TO
CLIENT 75 BH{iR,

/i WITH RETURN TO CLIENT Jg fI#T JHiftn ) 24~ S0 9 7= il n

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
@

# SQL BIERFHEKITEERE:
AT TE SQL A AR v ] i Y i A e i &5 R 4.

WOZBURNTE W R i AR R R ] A a5 R AR L X T IR R BRI fE S R AR, #RAL
LIRS 3

Bz SQL ABIRRF M AR LR, AT T A RAE:

Lo X AR AR (o] pl i 2 R R PR I 4 SR L. il

DECLARE resultl RESULT_SET_LOCATOR VARYING;
DECLARE result2 RESULT_SET_LOCATOR VARYING;
DECLARE result3 RESULT_SET_LOCATOR VARYING;

2. WRNEAERE, Fn:
CALL targetProcedure();

3. B SCE SRS R A E A A AR RS WO T R S BG. piln:

ASSOCIATE RESULT SET LOCATORS(resultl, result2, result3)
WITH PROCEDURE targetProcedure;

4. R T REAL 3 O 45 R AR AR Bo4n A AR AR E s, Bil:
ALLOCATE rsCur CURSOR FOR RESULT SET resultl;

5. W& R&EVIfE T, Bl
FETCH rsCur INTO ...

]z saQL I3
A SQL I FERUBI AL EE EXT %, JREFE T E#H4T DDL SQL 4],
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SQL ‘q&lu =N

SQL il #2 &l #4f7 CREATE PROCEDURE B4 @&, nlf EIE A HE T A
W N DB2 A fTAb g (CLP) . DB2 4% 0, DB2 & dmitssi 5 — DB2
%D%ﬁﬁ}wm{%c

QI SQL RS, AT E Mg E AL P AR E AL AL U AR (L 70, M TAE DB2 H
SAE P E SQL R SR Py L Beise B HAtl A0 e 0T A B2 AR IR,

N@m<1TEI## SQL 1T7E:
o M WBEAX SQL ST CREATE PROCEDURE if /) flr 55 454
o PATIERRM SQL HFERNWAEMTA SQL 5] HIFEAL

« SQL iI##) CREATE PROCEDURE & /]9 5| Fl Y Bl e Xt i e, A REAT
i,

© XA AfTAbEES (DB2 CLP) uﬁr&%\éﬁ}ﬂ:ﬁu%%%%%ﬂ:ﬁ, PIAET — B 2
PR AP ], LR RS (7

CLP WZAENS X 7} tHIJLTﬂﬁJ%IMKEI’J CREATE EHMH SQL M4 CREATE
PROCEDURE if /] A< 5 F) £ ﬁa‘%?ﬁ%@ﬁﬁﬁ?f SQL filfgfAhZ 1k SQL ik
A, F)fﬁ%ﬂﬂ@}ﬂ:?ﬂ”ﬁﬂﬂ?%ﬂ: CREATE i) Ku et & /£ CLP A H AL Ae]
HAh SQL iE4],

4, 7L F CREATE PROCEDURE iE4]H, “at;”fF% (“@”) F/E DB2 CLP i
7 myCLPscript.db2 941k 4

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
WHERE empno = employee_number;
ELSE UPDATE employee
SET salary = salary * 1.03, bonus = 0
WHERE empno = employee_number;
END IF;
END

500

@
o [T CLP 4 M2 1Ti2474 & CREATE PROCEDURE i&%4][) DB2 CLP Ji
N

db2 -td terminating-character -vf CLP-script-name
Hep &7 RAEEGs1TH) CLP BIASCHE CLP-JIA % i A2 -4

DB2 CLP &I -td #5700l I R AP AL CLP 2 RAF (. -vE $8/R 456 ] CLP
Ry R EETCAR (-v) iﬁlﬁ X FEEA PR SQL 5 Ay fir 212 1T I R B B 4
b, TR R AT X LB A w4 BT AR A i, -F DRI AR i 4 B F AR SO,

BT — B BRI R E A, 15 N RS i 3R AW DLR fir 4

S R I3 AT SCHs



db2 -td@ -vf myCLPscript.db2
HHER SQL X1 5 E H 4 1E FIGh EXE T

SQL idfe, ZiFleR s, ZiiFilliar & SQL (Z4iFAL ) 18R] Tl % MIZRE 1
AT 3E L LA a4 B SC VL E A DB2 (MR A DB2_SQLROUTINE_PREPOPTS
PEAT & hl:

db2set DB2_SQLROUTINE_PREPOPTS=<options>

Al fdi il SET_ROUTINE_OPTS F7fiff it FEAE i R il B Bl axX SU e IO,  7F 4 Hij 25 3% A A
SQL i FE 1% & AY BEIRAY(E FT3Ed GET_ROUTINE_OPTS pRIUIREN,

T 94 2 BIRE T A7 6 7E 248 H 5+ % ROUTINES.PRECOMPILE_OPTIONS 4 %}
WAZ IR AT, WREBIRE R A sk, IR A0 27 AR 2 T AR 5 (a] i X Se 2L 77
it PEII,

Bl e L5, A SYSPROC.ALTER_ROUTINE_PACKAGE fi
SYSPROC.REBIND_ROUTINE_PACKAGE i P23 i AR G i vE I, A28 I R 3 301 i k£
ROUTINES_PRECOMPILE_OPTIONS Z%i H 3%,

£ 78 SQL i+t FETCH &A1+ 5| Al FOR 849 (1 B aCliEbn 2t T ik
Frgri, RN BLOCKING 46 7E BEI48 & M E T, K DI s sior KR EdE (—
W—17) .
.
¥1E CLP A& (R4 ) e LR plsp e g SQL 2, XA RTE
sqlpl KEAH EH, {ERE Y CREATE 1 ARIE A& I3RS G2 G E O Se
HOR R A X S S 1,
XECREAE 3 expenses, AN T P s FEREA SRS 13 Hh A 1% 3%

db2 connect to sample
db2 CREATE TABLE expenses(amount DOUBLE, date DATE)
db2 connect reset

FFRmsE g e i H I 1SO 4% AR N SE B Bl i

db2set DB2_SQLROUTINE_PREPOPTS="DATETIME ISO"
db2stop
db2start

WA LSRG T BT A B DB2 A fig i B AR KL
IR 1 0 2 A
db2 connect to sample

U R P RTE CLP A maxamount.db2 HiE S5 — A~k #%:

CREATE PROCEDURE maxamount (OUT maxamnt DOUBLE)
BEGIN
SELECT max(amount) INTO maxamnt FROM expenses;
END @
B FHETR DATETIME 1SO £1 ISOLATION UR f1J%:

db2 "CALL SET_ROUTINE_OPTS(GET_ROUTINE_OPTS() || ' ISOLATION UR')"
db2 -td@ -vf maxamount.db2

AN TR /R4E CLP A< fullamount.db2 %€ X F — 1t #E:
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CREATE PROCEDURE fullamount (OUT fullamnt DOUBLE)
BEGIN

SELECT sum(amount) INTO fullamnt FROM expenses;
END @

TR LD ISOLATION CS A& (EER, TEHENL T, FRAOIRME HEGEE
Y DATETIME ISO X&) :

CALL SET_ROUTINE_OPTS('ISOLATION CS')
db2 -td@ -vf fullamount.db?2
e nF )7 XAE CLP JA perday.db2 g SURBIH Y 5 g — i

CREATE PROCEDURE perday()
BEGIN
DECLARE curl CURSOR WITH RETURN FOR
SELECT date, sum(amount)
FROM expenses
GROUP BY date;

OPEN curl;
END @

5 —/> SET_ROUTINE_OPTS ¥ Ml NULL HAE W&, X&EIA
DB2_SQLROUTINE_PREPOPTS Tt EH g e« mik®E, lis)g — it
P8 L IR DATETIME ISO f)&:

CALL SET_ROUTINE_OPTS(NULL)
db2 -td@ -vf perday.db2

Bt sQL iiRAYEAE
HXDB2 NfA4iE SQL PL FKEF SQL PL Ey#A

EHe I e #t SQL AR ERE 2 B, MWSEitie DB2 Ui fE#i4T CREATE PROCE-
DURE i A 4 130X 46 o 72,

flg SQL /G, DB2 ¥l ffhdil) SQL #iff Gt B i3 ¥, St REk 3
B, SQL EILIFR ST ik v b i T B, T iSamrEnain, —MBEER
DB2 ffbas MIZA MR O RA L. RS TBRIES. AREMERNEZF
E, 20 (DB2 SQL £%) . B g N sh MR E,

PUATE RN, SRERBOGEEZHETE SQL &M, DLL 5 DB2 5% [Af74
“ R, A DB2 fiA 8.1 FRAn, SQL dARELLRZBi it B, EAS
DB2 5I%AE[R — ik zs | Hhiafr, B, FATEIAAR 21 B Schl it JE8E R gk
R sERE BN SCYR, moE DB2 NI EUiR, SR (40 OLTP IR
PR ) i B R EATA R Qi T SR B R ) iy B S g E X
BN ERE A R AR,

& SQL PL 19 SQL s eitfidt DL 2577 20 H SQL 2 M08 il 19 Bk SEBR Y,
MG SQL PL bR AR o H oR AU B B3 A B 6 e O R SEBIAY. SQL pR %L
A — Y, R R RO B AU — A, BRI IR T 1 e B T )
i, BT, 5 SQL R HEATHEAEARR, SQL e&%H By REiE f) 5 Kl
TR AAER — 2T, I, BRSNS R B RE R AR (B B, R
ST BT SC U,

SQL AR WIS AR



WMRMBEXBRIER, B HER SQL EE

B # i SQL PL SR #Ch NI SQL PL fE4wik LAF7E2 M, FrDIE(UArify
SQL e Aol (B, X Bl 22 RSN Bl Be A BIPE D) i, ol B4R
T HRAE RS AT A 332 L A A AT ) TR 5 B

1024 SQL HRHC IR BEHATIIT A BN, A REIXHFE. SQL EREUARRE G & 18 kL
%E?EI’J SQL iff]). mmiH, Hf— j‘IV\ SQL PL fEpRELAYMIK SQL PL Hal . filln,
AETE SQL eRHH AT CALL ¥/, A Hlihs Bk [ 45 R 4R

PIFE SQL i FEiy/nfl, H &l FIT 42 SQL pR¥k LM AE A 2 (/Y 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 VliTable
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

ITREER SQL K%

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

LA, MRS IR AR, B HREL, WA VALUES 4], si7ERibsA
BRENLE (B, #£ SELECT mf SET i&4)H ) P8, T HMEAT — IR 236 HIHT
ER Y GURERS GI

VALUES (GetPrice('IBM', 324))

SELECT VName FROM Vendors WHERE GetPrice(Vname, Pid) < 10

SET price = GetPrice(Vname, Pid)

IR SAL PL IR RFERA—MER, BANREBEEHPERSMNE
.

R WS BV IZgm B RER SQL, (HLRr#ERMEA S itiX — &, #lmbl T
SQL 1&7):
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INSERT INTO tab_comp VALUES (iteml, pricel, qtyl);
INSERT INTO tab_comp VALUES (item2, price2, qty2);
INSERT INTO tab_comp VALUES (item3, price3, qty3);

] Oy LA A

INSERT INTO tab_comp VALUES (iteml, pricel, qtyl),
(item2, price2, qty2),
(item3, price3, qty3);

ZATIR AT )RR AT = s M TR I 173, SO, Bt n] g
THOA R, (LR AR B ST (BIINTER SR il R 8 ik ), B A sttt 2
REE,

[IFE, 2T SET i 4 F 41

SET A = exprl;
SET B = expr2;
SET C = expr3;

[ 5 N HA4 VALUES 154
VALUES exprl, expr2, expr3 INTO A, B, C;

BEAE AR B T RGP A 3G S CHRAT 38 S35 R 2 TR B R HE ) . DA BT —
M, wHIE

SET A
SET B

monthly avg * 12;
(A / 2) * correction_factor;

B DA_E A /) B 4y

VALUES (monthly avg * 12, (A / 2) * correction_factor) INTO A, B;

A EEMRTESL, R INTO KT 2 iR LI 07 R ME, X ERETR
L B MEFHIELIHRES A BE VAR, O R TE A AT E 3L

#EA saL BRI AR SQL RiEAK

SR E S — 4, SQL iEF RALMF I Y R riaxE: I (TF A1 CASE i64))
k% (CASE A . ERZHENEET, WMERH ] TRATR, 6 AMpFE
BB EarmeE. B, 561 CASE 5 IF iBMmn 2, /] CASE &£
B G 5 A 725 S AR AL

FELIT SQL PL AUf4 F Bt

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 /) § A E OO D # MR {E 6 A 2] tab_comp.Val S, Syt e resd 25 Kol
2 Z A EAT LR SCuis, Wl CASE kUK A [RE 5 4~ INSERT i #):

INSERT INTO tab_comp(Id, Val)
VALUES (0id,
CASE
WHEN (Price <= MaxPrice) THEN Price
ELSE MaxPrice
END) ;

SQL AR WIS AR



EAHEERR, PR B E AL BT SCM A CASE ik, Hf B a7 (E I )
4w . CASE Rk, fitn:

IF (Name IS NOT NULL) THEN
SET ProdName = Name;

ELSEIF (NameStr IS NOT NULL) THEN
SET ProdName = NameStr;

ELSE
SET ProdName = DefaultName;

END IF;

IS5
SET ProdName = (CASE
WHEN (Name IS NOT NULL) THEN Name
WHEN (NameStr IS NOT NULL) THEN NameStr

ELSE DefaultName
END) ;

SEBR b, MORRE R BRI T R AR R T R
SET ProdName = COALESCE(Name, NameStr, DefaultName);

AERAGIERT R M % B E S SQL HfRAVEFAL, PERELR mrén A 4 Ab K i 4
ST I B I R BT AR I T 7 AR A AR,

£/ saL —RMIREIENX

AR CIEER, WUEAR ) RIFRANZBMUEN SQL DML &M JEiE LA it
BB, WA AR E SR R R A, B2 BE IRV R SEEs BRI A SQL
DML ifAI3AN, e ek, stgoearie 2 pisee, SRt Satkag b m
DML i HRA R SE M TR REREB LA R g, % B RL AU B

DECLARE curl CURSOR FOR SELECT coll, col2 FROM tab_comp;
OPEN curl;
FETCH curl INTO v1, v2;
WHILE SQLCODE <> 100 DO
IF (vl > 20) THEN
INSERT INTO tab_sel VALUES (20, v2);
ELSE
INSERT INTO tab_sel VALUES (v1, v2);
END IF;
FETCH curl INTO v1, v2;
END WHILE;

TGRS Al @ B B~ 24 SQL 1E Ak A AN SQL ik A e 1Y AR i ok
MR A

DECLARE curl CURSOR FOR SELECT coll, col2 FROM tab_comp;
OPEN curl;
FETCH curl INTO v1, v2;
WHILE SQLCODE <> 100 DO
INSERT INTO tab_sel VALUES (CASE
WHEN v1 > 20 THEN 20
ELSE vl
END, v2);
FETCH curl INTO v1, v2;
END WHILE;

(EE AP AN, DR MURS B S il /7 SELECT Y INSERT:
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INSERT INTO tab_sel (SELECT (CASE
WHEN coll > 20 THEN 20
ELSE coll
END),
col?2
FROM tab_comp);

FERAIRIENS, XF SELECT igm PRy, R SEdRIZEZ WA e L F i, &
Bl — AR, AR Lo, JF HAURS T 2 se B

F— I, WA INSERT & AHLIAREZ N B, 04X — B A 17

DECLARE curl CURSOR FOR SELECT coll, col2 FROM tab_comp;
OPEN curl;
FETCH curl INTO v1, v2;
WHILE SQLCODE <> 100 DO
IF (vl > 20) THEN
INSERT INTO tab_default VALUES (20, v2);
ELSE
INSERT INTO tab_sel VALUES (v1, v2);
END IF;
FETCH curl INTO v1, v2;
END WHILE;

R, BLALIER AT SQL fY— ik B4 A

INSERT INTO tab_sel (SELECT coll, col2
FROM tab_comp
WHERE coll <= 20);
INSERT INTO tab_default (SELECT coll, col2
FROM tab_comp
WHERE coll > 20);

BE U A SR E B RS,  THBR ARG ER T A8 B4 B R] 2 i B4R
RETiE%0 DB2 f4ks2

Gl REnS, M SQL &g N RIE T B BR TAIRILISE, DB2 fifbgRit 2R e
RHETHER (O, RSB A AR B ) DAL G 1A n] A 28 510k
ABEWIEFRATIT R, RIAT B E TN, R4FH DB2 PRI R AL THE B
BORTGL I R R BT R S IN,  fRAF B S R SQL W ARASCEkAY L, DA
VF DB2 QI RS it E BMRGIR TR,

A ffi il RUNSTATS 2 kRS IMEE. EEHHES SQL MK, nT
ffi /]l DB2 JiAs 8.1 thi{itf) REBIND_ROUTINE_PACKAGE P& itfe. #in, wlff
TP T 4k fp 452 i 2 MYSCHEMA.MYPROC )4

CALL SYSPROC.REBIND ROUTINE_PACKAGE('P', 'MYSCHEMA.MYPROC', 'ANY')

Hep P faniZ Gx il A2, “ANY /R &% 18X SQL HAtH 19 BT s B2 R 47
PRECIZEL i, 7E 2 REBIND %225 K HR THEZ AR,

1% %A

AR A B AR P S AT i R TRl m AR s R R, DLRAE SQL s RE R A7 i Al
HRAEBESEAR R AT AR FREL, FXF SQL 1 b al A I BAERE 7 Fu v
BAF SRR R B, TR0 4 /B A B TR P P RE L B KBS (LA g
JURFT) M R FPIEREMF IR 2, PR B A E LN, HS A
B LT A R
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SQL F#
SQL ¥R ailid SQL SCHAY AL, W] T B n] LG AR T B — FE i 92
. Tl SQL ARE BN SQL FpRkk.

TERE P SRl P B R PP A R AR A VF 2 A R AR P ol T SQL e %L, SQL
BREICA] TR S SCe B B AR . DR N B R SR, B R e 2 AR
Ak, I AT SOl BB 2 T R 2 22 e .

DI EBHR A SQL MBI E L2145 5

SQL iF R IhEE
SQL HRHLAA V2% MYfe:

SQL ke
- WS SQL AR EENRIAL, CHSHELAH AN SQL A
FeIE .

« TEHES DB2 R R I P i rh A2 SRR, (EIX SR, FE DB2 A 9 Hhaz
SR KRS D R 52 S RE.

o ST SO, SRR E AT R e R 2R ANE

* SQL pRECLL S 1 S0 &R ek 5 ] 5,

« ZRHASHL

* SQL r i bR HIGR Bl b A

* SQL RRHCR | 45 L%,

o SRR AT SR T B SRR ) A5 R DR AL R AR,

o RFEERIA L SQLSTATE H1 SQLCODE {EAE AFFoAAE fE 15 [H],

o WERTERAR AT, IFBAE & FIE R ERER — E55r B Zh i AR .

* WJ7E SQL 15 A SR A RIE A AR e o B E .

o JBAPXTHA SQL bR S M35 S BRA) R BCE AT i 2 oA A .

o SCHEEIE (FERIFRLeR AP A SQL B |

o ] aE Al kA R AL

« % SQL kAl LEFE SQL eR¥h, (AEMIFIS. AHXA[fE SQL MREH WHE I
AT SQL HMMERANE, WS M [LEBIETHATH SQL 154

SQL PREUHR AL 23 (CRIRT LHAIREIA ) . ARG REG ISR, el T
Bl R AR A5 e e I R P B A B e R RE R I A A,

&t SQL &
Yt SQL BB 1ESUIR P Al E SQL M¥k M BT AT %

ZRE SQL ea%k, MK SQL eRELAIhEE. LT EMIRMA L SQL ek
(ST IEAEYSE

MEZ SQL FR#F4EE SQL R

SQL eRECHMFPSCBIZER: KA SQL pRACHIZR ¥R SQL Rk,
MEXE SQL &HH
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WK SQL pREUE(H H CREATE FUNCTION &4]EI# ) SQL R, HF
4% RETURN 8m) s W G187), ECE G184 2 H BEGIN ATOMIC #
END e 5 LI,
W SQL pR%n 7% SQL A AINEL SQL PL if4): SQL PL &A1 T
£,
4RiFR SQL BH

¥Rl SQL pREELAH f] CREATE FUNCTION &4 f# 1 SQL k%, H I
&% RETURN EM & mid e Gi8A, wmiFHE G152 H BEGIN Hl
END e E LI,
B ATOMIC T-AJiF, SQL RS #4mid, Wt EF5u5| A SQL PL I
RELLNIRTY SQL pR%(Z. Zwidf SQL PR (i NHIAENIXT SQL pREH
N2 F R he:
« SQL PL i&A], fuf:

— CASE iE4]

— REPEAT iEf]
o UEARAL
« & SQL
o FUALHFEF

SQL FHERF:

i SQL R Z A2 S SQL ek ALY SEBUAIME A KAy, RER SQL eR
RO BR ),

SQL R EAAAE DL T BR ):

* SQL FKRHCNAE R & ik &1k ).

o ORBETE ST DX PR A S v A A0 3 g iR R R B 3B )Y SQL s it eR AR

o RIEE X, SQL RECAREM S ] WITH RETURN /) & i Hr.

o ANRETE X DXBE e PR rh R 48D SQL i & R %K.

o DUF R BTG R SQL R P R 2 ke S BdEEAY. XML HidiR 257,
LONG VARCHAR ###25%Hl LONG VARGRAPHIC %dfs 2#!,

o TEBCRRAT, ASCREGRIFEN SQL K%l il DECLARE TYPE i,

flZ& SQL fRERH

BB 12 T & B FHAR PRt b B SQL i i A%, 2% — Hen] 8 42 4 FH 12 55 DU
A2 AR SQL 38 A s Bt vt 4 b 5 | AR %A IR, % 2 Ald SOL 45
PR,

fd SQL REZHi:

« U [ 81 A9 rSQL R |

o BEEG [ 81 B r SQL PREAYIIAE ¢ |

3

SQL AR WIS AR



2 0: [ 82 BU 1 SQL R RRFR I |
1. £ X CREATE FUNCTION (scalar) i&7]:
a. f8E KA B K.
b, F55E A A S B SRR R,
c. #6& RETURNS SCHETHIbR &R B 18 258,

d. & BEGIN KHETLAGIARE, EE: AEBEH R BEGIN ATOMIC

KT,
e. THEREUA. 5 RETURN F/n)FIbR &k [A] (i 528 &
f. #§E END JCHET,
2. WZ X #FT CREATE FUNCTION (scalar) i&74],

CREATE FUNCTION (scalar) 15/a] W 4047, I H I B EEbR & R4
w5 1

PATF 2 41F 8 SQL ok 41 7 f91:

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

BE R A i A SR, AR A S A A SRR 8] B AR (.
FE R RS price SR A7 LR (0] A (B 2] R B0R [B].

w5 2

B B

i

AT R BB R S & iibn, SRR AL iR A1 AT REPEAT 5] 945 1F 8 SQL pR#UE X

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 udfdl
WHERE cl1 <= a
ORDER BY c1;

DECLARE EXIT HANDLER FOR NOT FOUND
BEGIN
SIGNAL SQLSTATE '70001'

% 1 % SQL PL 3Hf
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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@
QIR R, AT AR A % ek B A AT A,

fI# SQL RKH
ATREIAUEE SQL R ERAL.

QI SQL FeRAZ i, iR IERA T CREATE FUNCTION (table) 1 H) BT Y ¢
L,

PR 51

i 2 : [55 82 A 1 SQL ek KBl 1 |
1. £ X CREATE FUNCTION (table) i&%):

a. 15 5E PREHY 24 FR.

b, F5E B A S H A AR AR A

c. FEGIEEE.

d. ¥ RETURNS TABLE JcHE=,

e. $HEMTHIAREAH BEGIN ATOMIC AT,

f. 45 5E B EUA.

g & RETURN -4, Hrbdee T e SCEGR A 9 45 R 4R i AL o 5 46 5 1678
*,

h. 48 END K,
2. MZI I O$HHT CREATE FUNCTION (table) 1574],

CREATE FUNCTION (table) /4] b B HPAT I IV A1) 4% R 4.
w5 1

PATR 2 L sRoR e v xR 533857 7 A B A B B A PR R SQL 2 e A 7 91

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 Tastname, firstname, salary
FROM FINAL TABLE(UPDATE employee SET salary = salary + amount WHERE employee.empnum = updEmpNum));

END
PR AL BT updEmpNum firg e B G A K (B &% amount 5 ) , FFHWME

FERTHER audit_table HIC IR MIBIRRAY H . PHs SR i 2 PR LR ™ BT P s e gl 26
M, F£ FROM &) 5| %l S B0 A 9 SELECT 3 ) FH R IR 8] Bt BBT FOAT A

w5 2:
PUF 24w SQL 2 R &M = i:
CREATE TABLE t1(pk INT
CREATE TABLE t1_archive LIKE T1%
CREATE FUNCTION archive tbl t1(ppk INT)
RETURNS TABLE(pk INT, cl INT, date)
LANGUAGE SQL
MODIFIES SQL DATA
BEGIN ATOMIC
DECLARE cl INT;
DECLARE date DATE;
SET (c1, date) = (SELECT * FROM OLD TABLE(DELETE FROM t1 WHERE t1.pk = ppk));
INSERT INTO T1 ARCHIVE VALUES (ppk, cl, date);

RETURN VALUES (pk, cl, date);
END%

QIR mBUR, o] fEAR B A% R R L AT A

B A E K HAbE A G T AT, B AR ML T, el AR AR, pR
B R A A 2 SR X R R, RO ARAE R TR 22 BIATRR S, BT LEAT]
) SQL &AM,

HAEAN DUENIE 515 (DIRTFR A ShASE G158 ) SigmiFileE 615, MFnE
) Z A 22 A R A,
REE&ER
WA FiEAERFR, JFEM ] BEGIN ATOMIC #1 END e L, n]
TEIX AN Fe bl ] o SORIBRAT Hodth SQL E4). IR S8 W] e & 728 B
SQL &ML &IN5 ke SQL PL iE4]fY SQL PL B4 T-4E,
HEREFIER
iR AIE SRR ARIE TR, JEHM ] BEGIN fl END Xf7E X, e
A S (B] 5 CRIPATHA SQL 184A), 4w e 5B M & SQL iEAIFl
T SQL PL i&4].
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N A bl g 1 B A R R B A Y LA D RE, IR IR 8 P 2 B AR 9 A T A
NI iR,

ERAEAIER

EEERTERATAE A DB2 2 7B S AT I LA, BRI FE TR E X
7 e % 1 A

Xt 2 & 1E AR PR

QIR 51 5] Z AT B2 B 552 6 T 4 B9 SEBUNIGE A e A9 TaDetiy, R R & 1 A Y
PR 1.

WK SQL BREAFAELL T PR il
e (V% SQL PL EMHAF4E,
e A% ¥ DECLARE TYPE i&4],

iiFRl SQL pREAETE LT FR Hil:

* SQL FREECNREM & miFHIE G5 M),

o RBETEZr XA R SRS v R T A0 & gmie B A2 BB MY SQL A i R4,

* XFF DECLARE TYPE i54), (HARSCHpRHS DT B BB A & 1 1. gt tb gicdla

KA XML #3255, LONG VARCHAR #i#E 2551 f1 LONG VARGRAPHIC #iif
K
IR =

tEEGER

i BiafTh SQL AL BIARIS, A H I AT R & .

AIEE 5187 2 i
o PREL |5 85 M A AiEA 1]
o TR EH PATE &8 A T AL

PR 51

BREFENMBRESIR, HSH:

o Lo xRS E A BR s

1. EXEA SQL A,

2. WNZIFrEOPATE S SQL iEH],

R PAZh 77 AT, A% SQL i m RLR ) #hAT.

PITEMEE SQL PL MNEKIIE 4 SQL iEA) i~

BEGIN
FOR row AS
SELECT pk, cl, discretize(cl) AS v FROM source
DO
IF row.v is NULL THEN
INSERT INTO except VALUES(row.pk, row.cl);
ELSE

SQL AR WIS AR



INSERT INTO target VALUES(row.pk, row.d);
END IF;
END FOR;
END

AWM CHET BEGIN Ml END #0&., BuiEM AW &7E SQL PL Hf) FOR A
IF/ELSE #%iilifi 7). FOR i) il O i — ATt X847, it
WA VZAEA SR — AUE I AE] 55— A3k,
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% 2 ¥ PL/SQL ZH#F

SSTLA T DB2 He RGN PLISQL GRS &/4 1 L 3001 2 ) W6, B3
FrAEUS AR S LA PL/SQL il 7 S8 AR bk, DARX LU 7 R AEWS 5 DB2 HdfE
e 55 Bie & A,

SCRPRYHE AL 4

* DB2 4 414b34% (CLP)

e DB2 CLPPlus

e IBM Data Studio

« IBM Optim " Development Studio

AN T, XEEOANRTIAT PL/SQL iE4), E6%i7E DB2 ¥k 554 L g Hl
PL/SQL &/ AT S #5.

PL/SQL Ihge

AT RIGE ] DB2 % RS IFAINAT PL/SQL i mFIEIA,

ATLAPAT T 41 PL/SQL i 4]

o BE4&H N DECLARE..BEGIN...END

+ CREATE OR REPLACE FUNCTION &%)

+ CREATE OR REPLACE PACKAGE if#]

« CREATE OR REPLACE PACKAGE BODY i&4]
e CREATE OR REPLACE PROCEDURE i&4i]

+ CREATE OR REPLACE TRIGGER i&%]

+ DROP PACKAGE g%

 DROP PACKAGE BODY &)

a] LA HAL PL/SQL iE4jaf DB2 SQL PL iEAFi#H PL/SQL it FEFIek%k. wDIffi
il CALL A SQL PL #i#f PL/SQL 7,

fE PL/SQL b F3xHr, HHF FAHIERAIEF LER:
o KRR (FEMMAT, RAEREparp CRp R, e fe, sRg bR A4 alE
ZPep, AHFRREIER, )
- RIRHEA
— oA
— VARRAY 27
« AFREE:
- %ROWTYPE
- %TYPE

o FEARTER), RN A JE
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I AEL 15 )

NULL i%%)

RETURNING INTO F%J

iEAJEYE, U SQL%FOUND, SQL%NOTFOUND £l SQL%ROWCOUNT

o PEE RS A

CASE iE4]:

- fijB2 CASE 1)

- A CASE iEH)
FH AL

EXIT &%)

FOR {E4]

GOTO i5%]

IF &%)

LOOP 4]

WHILE &)

il OV

CLOSE i)

Jiihr FOR JEINEH)

FETCH &%) (44501 %ROWTYPE 784 5 H#5) FETCH INTO)
OPEN 4]

SRR

it @ 1

e REF CURSOR 3 #:

%% REF CURSOR {745 & fil &4k

% REF CURSOR

OPEN FOR iE7A]

* REF CURSOR & [ %| JDBC J f#/F

© BRRSCRR

RAISE_APPLICATION_ERROR i #%
RAISE i54]

SQLCODE %k

SQLERRM %k

fR3E CLP MIZASkeIE PL/SQL iTFEFNeE %]
Al LIMYE DB2 A TAbF e (CLP) WiAskfs: PL/SQL it F2Fl ek %L,
1. 7€ CLP MAH5E PL/SQL i FEal pREE X, BATE A4 DI 745 FE AL
FAE (1) &R, AN, B SR HAE A 4T,
2. PRAFCE, HEAIREIFR, SCHFEZE script.db2,
3. M CLP HHufTtiA, R EMd HIERHT 05k & kiR, A LI T 6
A\

~ .
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db2 -td/ -vf script.dbh2

WERAERIA SR T 0 — BRI Z LA (B @ F4F) , IR AL i 25
FEER PR E TR, Bl
db2 -td@ -vf script.db2

WARBEAE R IR, A% CLP AN % aHAT ).

PI'F CLP A REIBIHE —4 PL/SQL %EMIEHE, RJa1H A% PL/SQL id#s,
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

/

U RAVAS AR 1 DL A B

CALL update_comp('Curly')
Return Status = 0
SELECT * FROM emp

NAME SALARY COMM TOT_COMP
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Curly 200 5 4920
Moe 10000 1000 0

3 record(s) selected.

W PTG S RE sk B, X T AR, 6 CALL %), X FeRE, mihdT
LB R IRLE R B 51 TR AL A SQL i 4,

PL/SQL 3z #77 ERIRH
FERAT PL/SQL ZiiF Z AL ZAEXT PL/SQL Z i slia AT [wl BELIE AT 8 FRei2 Wik, £
PL/SQL. %1% 77 ThT AR il 225G F 4
TERL R AR H:
o ARSCREAT A A G AT PL/SQL. % A
— DB2 Express-C
o JCEEAE XBUR IR EEH Q1EE PL/SQL pREUHI fih 2 4%

o B R 8 Unicode $8/ER), ASZRFAE PL/SQL A sk PL/SQL b F 3¢+
ffi fl NCLOB %(#E25%. 7£ Unicode ¥3EZEH, NCLOB ¥iE2EHI¥mLEf %] DB2
DBCLOB Hflismi,

* AFF XMLTYPE $fa il
o FERREL AR, fAAvsiBE AR, AR,
* PL/SQL fil % # /3% FOR EACH STATEMENT HEIH,

PL/SQL #FZ4E5(
KA#Rsr PL/SQL /mfildE T — M ERALWIAAHF I HL A H PL/SQL FEARA,

DITFHIA (plsql_sample.sql) T & %1% PL/SQL FEARL,

-- Script that creates the 'sample' tables, views, procedures,
-- functions, triggers, and so on.

-- C(reate 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_ug UNIQUE,
Toc VARCHAR2 (13)

)s

-- 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)
)s
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-- Create the 'jobhist' table

CREATE TABLE jobhist (
NUMBER(4) NOT NULL,

emp

no

startdate
enddate

job
sal

comm

dep

tno

chgdesc

DATE NOT NULL,

DATE,

VARCHAR2(9) ,

NUMBER(7,2),

NUMBER(7,2),

NUMBER(2) ,

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
GRANT ALL ON
GRANT ALL ON
GRANT ALL ON

-- Load the

emp TO PUBLIC;
dept TO PUBLIC;
jobhist TO PUBLIC;
salesemp TO PUBLIC;

'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
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT

INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO

emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

-- Load the 'jobhist'

(7369, 'SMITH', 'CLERK',7902,"'17-DEC-80"',800,NULL,20);
(7499, 'ALLEN', 'SALESMAN',7698, '20-FEB-81"',1600,300,30);
(7521, 'WARD', 'SALESMAN',7698, '22-FEB-81"',1250,500,30) ;
(7566, 'JONES', 'MANAGER' ,7839, '02-APR-81",2975,NULL,20) ;
(7654, 'MARTIN', 'SALESMAN',7698, '28-SEP-81"',1250,1400,30) ;
(7698, 'BLAKE', 'MANAGER',7839, '01-MAY-81",2850,NULL,30) ;
(7782, 'CLARK', 'MANAGER',7839, '09-JUN-81",2450,NULL,10) ;
(7788, 'SCOTT", 'ANALYST',7566,'19-APR-87",3000,NULL,20) ;
(7839, 'KING', 'PRESIDENT',NULL,'17-NOV-81',5000,NULL,10);
(7844, 'TURNER', 'SALESMAN',7698, '08-SEP-81"',1500,0,30) ;
(7876, "'ADAMS ', 'CLERK',7788, '23-MAY-87"',1100,NULL,20) ;
(7900, 'JAMES', 'CLERK"',7698, '03-DEC-81"',950,NULL,30);
(7902, 'FORD"', 'ANALYST',7566, '03-DEC-81"',3000,NULL,20) ;
(7934, 'MILLER','CLERK',7782,'23-JAN-82"',1300,NULL,10);

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
INSERT
"New
INSERT
"New
INSERT
"New
INSERT
"New
INSERT
"New
INSERT

Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES

'Raise');

INSERT

INTO jobhist VALUES

'"Promoted to Analyst');

INSERT
"New
INSERT
"New
INSERT
"New
INSERT
"New
INSERT

INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');
INTO jobhist VALUES

"Changed to Dept 30');

INSERT
"New
INSERT
"New

INTO jobhist VALUES
Hire');
INTO jobhist VALUES
Hire');

SET SQLCOMPAT PLSQL;

(7566, '02-APR-81"' ,NULL, 'MANAGER',2975,NULL, 20,
(7654, '28-SEP-81" ,NULL, 'SALESMAN',1250,1400,30,
(7698, '01-MAY-81" ,NULL, 'MANAGER',2850,NULL, 30,
(7782,'09-JUN-81" ,NULL, 'MANAGER',2450,NULL, 10,
(7788, '19-APR-87"','12-APR-88", 'CLERK',1000,NULL,20,
(7788, '13-APR-88"','04-MAY-89", 'CLERK',1040,NULL,20,
(7788,'05-MAY-90"' ,NULL, 'ANALYST',3000,NULL,20,
(7839,'17-NOV-81"',NULL, 'PRESIDENT',5000,NULL,10,
(7844, '08-SEP-81"' ,NULL, 'SALESMAN',1500,0,30,

(7876, '23-MAY-87"' ,NULL, 'CLERK"',1100,NULL,20,

(7900, '03-DEC-81", '14-JAN-83", 'CLERK"',950,NULL, 10,
(7900, '15-JAN-83" ,NULL, 'CLERK"',950,NULL, 30,

(7902, '03-DEC-81"' ,NULL, 'ANALYST',3000,NULL,20,

(7934,'23-JAN-82" ,NULL, 'CLERK',1300,NULL, 160,

-- Procedure that lists all employees' numbers and names
-- from the 'emp' table using a cursor

CREATE OR REPLACE PROCEDURE 1ist_emp

IS

v_empno
v_ename

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

NUMBER (4) ;
VARCHAR2(10) ;

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;

-- Procedure that selects an employee row given the employee
-- number and displays certain columns

CREATE OR REPLACE PROCEDURE select_emp (

p_empno

IS

v_ename
v_hiredate
v_sal
v_comm
v_dname
v_disp_date

SQL I AEIA T WAL IS A R

IN NUMBER

emp.ename%TYPE;
emp.hiredate%TYPE;
emp.sal%TYPE;
emp.comm%TYPE;
dept.dname%TYPE;
VARCHAR2(10) ;



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);

-- 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 VARCHARZ2,
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) 3
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 - :0LD.sal;
DBMS_OUTPUT.PUT_LINE('Updating employee ' || :0LD.empno);
DBMS_OUTPUT.PUT_LINE('..01d salary: ' :0LD.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 ' || :0LD.empno);
DBMS_OUTPUT.PUT LINE('..01d salary: ' || :0LD.sal);

END;

/

-- Package specification for the 'emp_admin' package

CREATE OR REPLACE PACKAGE emp_admin
IS

FUNCTION get_dept_name (
p_deptno NUMBER

) RETURN VARCHARZ;

FUNCTION update_emp_sal (
p_empno NUMBER,
p_raise NUMBER

) RETURN NUMBER;

PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHARZ,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,
p_deptno NUMBER

)s

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 '';

-- 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 VARCHARZ,
p_Jjob VARCHARZ,
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);

-- Procedure that deletes an employee record from the 'emp' table based
-- on the employee number

PROCEDURE fire_emp (
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END;

/

AS

p_empno NUMBER

BEGIN

END;

DELETE FROM emp WHERE empno = p_empno;

SET SQLCOMPAT DBZ;

X

BORIL A T AR, k. LRI PL/SQL 25 055 il X 4 i) DDL 354 4k i
Fromug. GRS BRI AL A B T O 4P G JIAR P AL, X S R Dy Ho At P P T a2 1] 32 e AR
4, {H)E DB2 /% Linux® i, UNIX® JFI Windows® R/ K AT LIS At AR A,

DBMS_DDL Hiiefefit 7GR, MT ik, flkd. MK PL/SQL Fe 7 f kit

k.

WRAP %]

KOlfe, filk4s. PL/SQL Ryt PL/SQL Fefyfu T A& XAE N H L,
RIGER— PR, B Ewiask, 5 RE %I A 0 H AT RO b
AR, B, AR B R

CREATE PROCEDURE P(a INT)
BEGIN

INSERT INTO T1 VALUES (a);
END

f# Ff DBMS_DDL.WRAP A A] RS S5

CREATE PROCEDURE P(a INT) WRAPPED SQL09072
aBcDefgl2AbcasHGJG6JIKHhgkjFGHHkkkTj13k878979HJIHui99

DDL. i A HMI L 65 60 (RO BURAS R FAF, 002K T 7 L S A
A

CREATE_WRAPPED 172

5 BT ATGAR WRAP eRECR AR IR A, (BB AR EBO A0 SCA, 1
REBAE R Al — DS, TENEASHIZA S B,  DUE gnidds o] LIk
%4, {HiE, 7EiEU0 SYSCAT.ROUTINES & SYSCAT.TRIGGERS % H 3
WME R, 2 TEXT 51N Z ML,

ATLIAE CLP APl FIE BRI LAY A, IF Hoa] LU AT P DL 0K 2 B0 A3 &)
YENBIAS SQL iF A RAERL.

OB ] T A A

db2look (@I H -wrap HEL )
CREATE FUNCTION

CREATE PACKAGE

CREATE PACKAGE BODY
CREATE PROCEDURE
CREATE TRIGGER

CREATE VIEW

% 2 & PL/SQL ¢ 99



« ALTER MODULE
i fi] -wrap IR, db2look T HHMILATE FiRiEM).

B (PL/SQL)

TR PLISQL MAHIALIHTE PLISQL i, siBal i a s SLeb, il LU HEAE
[ M A AT

PLISQL Btk HFIE 4 Huif b (0 & T A — A4

o AT

o WM

. W R

BT LL LA SQL A, PLISQL A, HCI IS R a4 Fft PLISQL i
EILE.

EZHiEq) (PL/SQL)

PL/SQL [ A BE A LIf & PL/SQL #HiliE A0 M SQL ATy ] PhiTiaty, Er L
FRAERIAE 5 e ld A2 . /£ PL/SQL B R3cHh, Stiffyn] LAfs DB2 Hdfifii 55
T PEAIAAT.

B APOE ARSI R, JRH, B DR E 2R 3 A aTRAg AR, W
A AT AT Y DA T A S 1Y

TR A 7 B AT AR B R T AT R S T R RO S R A Y AR s MR A
W, If HAf A2 ] $047H) BEGIN-END B2 fif.

Ve R SR A DL A 2] BEGIN-END iR BT, S8 0Dl ekt EXCEP-
TION Jfif, I H — B3| EfER R AR A1k,

i A

AN B THIE @SR (B0 CLP) HhfTiiE . %4k, BT RIFE PL/SQL
HREE X, BRBUE LEU il ka8 E P ASLiEA), EXEE BRI, IR AR
Gika, AR A B 45 BE A,

A

VA I Z AT EARAT R, EJE, B A RS ARR SR S 9 e A 23T 6 156 8]
AR AR SQL R JT b A BT A R A,

Bix

H
v

v
v

BEGIN——1Z 7]

v
Val
|—DECLARE—|

100  sQu w#iEs: FJHEF AR



\

END——>«

EXCEPTION—WHEN—— 2 & ¢ L THEN——4MEIZE 1)
|:orz:|

iR
DECLARE
FIF P44 DECLARE /) i 5CHE S, 5 A R T A O A iy
B, MR LT B E R E X,
]
S A ISR U S R, ARBRA ], A T AR AIEI S B UL,
BEGIN
FIF S AT TR, TS — 824 SQL 8 PLISQL i),
BEGIN-END ] D& # £ BEGIN-END Ht,

1]
&€ PL/ISQL = SQL iy, & AIEAARLI LN 5 A L.
EXCEPTION

IRV eV B s o
WHEN 7 5 1F
58 T M — P 2 F 5 19 S5 R =KL
THEN 4b#5 f)
et RE S Fa 50 PR ILER 24T PL/SQL ¢ SQL 154].
BB ER AL 45 2k

END
AT 4 SRR A6 T BT
Zntdl

AR 7R Bl ] DB2 Hicdfe i 55 # 1T LA 9w 158 A 5 1 871 ) e 4% B3 )

BEGIN
NULL;
END;
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SET SERVEROUTPUT ON;
BEGIN

dbms_output.put_line( 'Hello' );
END;
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SET SERVEROUTPUT ON;
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current_date DATE := SYSDATE;
BEGIN
dbms_output.put_Tline( current date );
END;

1172 (PL/SQL)
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BEGIN
FIAA[$f7H. BEGIN-END ] Dl f3#& EXCEPTION 7,

5]
¥8E PL/SQL 1f SQL ifE4], L5 4eit,
EXCEPTION

IRRCIV N I PSS/ o

WHEN 723 5 ff
TR FH T DU — ol 2 Fof 5 ) S P ok oKL

|

f57€ PL/SQL 1 SQL &4, MiBAJ MM PI S0,
END

AT E R ek, (IBE) nf RIS & FE A 449K,
=

Al DL SR FHE ORI AL i 8 Sk 2 38. CREATE PROCEDURE iE4], 7F T BOMIL 18 A,
HAESRAZ R, F IR X R —Fh o7 X380 AN TR xR AR
AIE, ER ] RO R S5 A A, w] DIE L 9E ] DBMS_DDL.WRAP bR O A B R
b ()38 ).

BNt

PUTR 7 B 7 A 2 50 B — e A
CREATE OR REPLACE PROCEDURE simple_procedure
IS
BEGIN

DBMS_OUTPUT.PUT_LINE('That''s all folks!');
END simple_procedure;

DLUF R GIE R — A Fe, il B2 —4 IN 25 —14 OUT &%, IS sas
Fr#fE PL/SQL # = (<<#r5>>) ) GOTO iEH):

CREATE OR REPLACE PROCEDURE test_goto
( pl IN INTEGER, outl OUT VARCHAR2(30) )
IS
BEGIN

<<LABEL2ABOVE>>

IF pl = 1 THEN

outl := outl || 'one';

GOTO LABEL1BELOW;

END IF;

if outl IS NULL THEN

outl := outl || "two';

GOTO LABEL2ABOVE;

END IF;

outl := outl || 'three';

<<LABEL1BELOW>>
outl := outl || 'four';

END test_goto;
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35| A (PL/SQL)
76 PLISQL | F3CHi%t PL/SQL G BEMEATA I3 AT Lhity DB2 Bl o5 28 531,

Invocation references to PL/SQL procedures within PL/SQL contexts can be compiled by
the DB2 data server.

AR PL/SQL b 25| i i A2 44 DA LB fs B9 28 CInARAA (935 ) ALAL.

Bix

POy
e R ITRIR,

ZH(H
FESHME, MRAMEEEMSE, WA AR, TR ERES, wais
RE R,

BN

LUR s st Bt /e PL/SQL I F3CH i M PL/SQL if fi:

BEGIN
simple_procedure;
END;

f£ DB2 #dla/Eh s PL/SQL A2 )m, nf LI CALL EAkI HiZE AR, It
WEAIME DB2 SQL bR ICH LKA AT 323Ky DB2 R AR P g AR 1 0 A B F AR o 2
SHE.

R EE gL (PL/SQL)
V2 B0 kF PL/SQL TRAE 15 /A (1) eR KR FHIE .

XL R A A

* DBMS_SQL.EXECUTE
DBMS_SQL.EXECUTE_AND_FETCH
DBMS_SQL.FETCH_ROWS
DBMS_SQL.IS_OPEN

* DBMS_SQL.LAST_ERROR_POSITION
e DBMS_SQL.LAST_ROW_COUNT

* DBMS_SQL.OPEN_CURSOR

* UTL_SMTP.CLOSE_DATA

* UTL_SMTP.COMMAND
 UTL_SMTP.COMMAND_REPLIES
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* UTL_SMTP.DATA
e UTL_SMTP.EHLO
 UTL_SMTP.HELO
e UTL_SMTP.HELP
 UTL_SMTP.MAIL
* UTL_SMTP.NOOP
* UTL_SMTP.OPEN_DATA
* UTL_SMTP.QUIT
* UTL_SMTP.RCPT
e UTL_SMTP.RSET
e UTL_SMTP.VRFY

BNl

DECLARE
cursorl NUMBER;
rowsProcessed NUMBER;

BEGIN
cursorl := DBMS_SQL.OPEN_CURSOR;
DBMS_SQL.PARSE(cursorl, 'INSERT INTO T1 VALUES (10)', DBMS_SQL.NATIVE);
rowsProcessed := DBMS_SQL.EXECUTE(cursorl);
DBMS_SQL.CLOSE_CURSOR(cursorl);

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, 'senderl@ca.ibm.com');
UTL_SMTP.RCPT(v_connection, 'receiverl@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;

/

¢
R

K% (PL/SQL)

Ry

DB2 $difik 55 4% S Redmi¥ AIEAT PL/SQL #Ri%k, PL/SQL pRECEEIEIEXN S, EfaE
AT DL feip i I Z2ak 00 B R scrdh i A PL/SQL i AR 8 f1 SQL iE4). % PL/SQL
ORI A HEAT SR B, 1% o BORF IR 8] — AMEL, 128K Bl 85 460 1 3% oR B0 ik A FE (19 635 X

.

BAIE PL/SQL K%L, i%iW4T CREATE FUNCTION &4, 3@itffi ] DB2 SQL DROP
WEA), AT DLAEICHE P i R S ek ., AR B B B R A S, IR AN TR B
MiBE. %A PU# i CREATE FUNCTION 5] J:487E OR REPLACE 100 #5 4 o %

LB,
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CREATE FUNCTION iZf) ( PL/SQL)
CREATE FUNCTION i)+ & XA 8 E FEH AT SQL AR . i1 & R &
WA E R B P — 9 {E, FFH, 78 SQL FKiERX AN B, na BRE0E & #8a %k,
PL/SQL BREUA X it S48,

A A

ATBUA DB2 - {TAbB R, (R BRI SQL SR, R IR s R e AT
e

L

LI A B BRI AR5 620 2 DA 485 T 51 He v — I3

o ISR IR B A AT MR AR IMPLICIT_SCHEMA R
o R BERR R BN T A RIEI: XHZBIE CREATEIN F#AY
« DBADM

LA A B2 AR PRI A 1 R G 0 20 B0 5 18 T R A R 6 E (9 SQL 3 ) BTt (9 B A
FEAL.

WARAEET OR REPLACE, M2 M5 4] ) 452 BUbR TR A0 20 2 DT Jic /Y & 85000 BT G
(SQLSTATE 42501) .

Bix

»>—CREATE

FUNCTION— 2 7% >
|—OR REPLAC E—|

o
. ézﬁz«ﬁﬁ HIRHT |
OUT—— DEFAULT FH]
IN OUT-—- I“ " ’J

»—RETURN— 1 [B] £ 2. IS— BEGIN——iZ 7] >
MoDIFIES sqL DATA—) Lasd L zpg]
> END ><
e

L EXCEPTION—Y—WHEN—F 55— THEN——1Z 7]

|_0 R—E ;%"J
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ik

CREATE FUNCTION i /a)$5 & BREU 48R, nlBES 8 R AR [|] 28980 D) K R B0
&, BB F LR /E BEGIN fI END gt Fdhpgd, ©a Pl & aiEn) EXCEP-
TION 7, &7 R C 8 LI 55 S I AT B A
OR REPLACE
R BA O AFTER 2 0 R B, Hr RO R e B R, ISR R4 R R I,
BB, 8 R BTG TR B 4 [R] — B X B 1 [] 44 pR AR
FUNCTION £#
¥8 % PR A bR,
284
TRESHM 2R, WARARTS SV FEH T At S5 2 AR (SQLSTATE
42734) |
Ft B
5 Hof —FhaZ 5 1) PL/SQL Kdig s,
RETURN X [f] 257
6 5 BREUIT IR 5] 11 s L 1) i 2
MODIFIES SQL DATA

Fe R R EAT DL & H B3 R U AS SRR 1B ) AN AE T SQL 1E4] (SQLSTATE 38002
o 42985) .

yAlE DB2 7. HIEAIREE T REE I SQL BdRishas SQL &I, b
W B4, A0, AR KR ], A B SQL KR Y Bh AR AR R I
( SQLSTATE 38002) ,

IS = AS
SIAHT & LR BRI B,
i
HBE - 1T EZAN R, itrsl REF CURSOR KA,

i)
RE - ZA PLSQL BFif4., B MEMELMLLI S FL L,

=N
I 'h

T6E S R R4
e
PL/SQL bR BN HE PIAT AT ] 5 B B SSCRH P B e R B 9 X G (IR D 4R 1.

AT LR FE BRI AL % Xk $258 CREATE FUNCTION 54, 7ECBEWIfL G M, H
AR AT, T IR X — RO SR A AR A AT gAY XS AR ]
B, (R AT i s e AR o5 A s, T DL I ] DBMS_DDL.WRAP bR 8Ok A2 iU R
iERERCIN

BNl

PAP /R 7S B A 2 B9 2 A R 5
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CREATE OR REPLACE FUNCTION simple_function
RETURN VARCHAR2

IS

BEGIN
RETURN 'That''s A1l Folks!';

END simple_function;

PR 7 018 75 12 52 PR S A S B0 eR
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;

ER#5I A (PL/SQL)
RIS TR RE, ARSI PLISQL B

273

T <
L v %éﬁ?fé——)J

ik
THE BRI,
28 (H
fEZ A,

BNl

LU 7R i B a0 PL/SQL fi 4 B rp i il PL/SQL FE A 5 2 SCAY o 4
SIMPLE_FUNCTION:
BEGIN

DBMS_OUTPUT.PUT_LINE(simple_function);
END;

PUT /- BISE B AT e SQL i /m) v fe FH] o 4

SELECT
empno "EMPNO", ename "ENAME", sal "SAL", comm "COMM",
emp_comp(sal, comm) "YEARLY COMPENSATION"

FROM emp

&4 (PL/SQL)

DB2 Hdlaflie 55 & 335 i PL/SQL %46, PL/SQL A2 — A HAMFE BRI 1A 7
BlRouR., WAAER S TR, T RAS | R A 45 Hde

F£ PL/SQL EF3CH, DB2 fR55rai30HF VARRAY SR 2Mh 37 R R AAL
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VARRAY &£&ZAEHF (PL/SQL)

VARRAY & —MEGHEA, FEHESH, BATCRARFRN A Frr) EEEEH.
VARRAY M RIEHAELT 2 L8 €.

TYPE IS VARRAY B4 T X VARRAY &G0,

Bk
»»—TYPE—VARRAY ZE#I—IS VARRAY— (—n—)—OF—#[#E2EAI—, ><
VARRAY B7

X MR SRA R E BRI,
n WHALRAP R R ROUREH,
b€/t

TR AR, i NUMBER, VARCHAR2 mfics#3M, HAh, @7
%TYPE Jg&1H1 %ROWTYPE J&E.

BNl

PUTF/RBIN EMP R UR G2, A AETESRT VARRAY A AR s,
RIGWARE R, EMP £ & — 14N ENAME %], SN DB2 A
(script.db2) WP, FEHATILIIAS (db2 -tvf script.db2) Z @i, WV i%M DB2 i
AW R T Bl 4

db2set DB2_COMPATIBILITY_VECTOR=FFF

db2stop
db2start

AR A0 5 DL A AY:
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=0+ 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

/

WU AE S LA REA i

Curly
Larry
Moe
Shemp
Joe

CREATE TYPE (VARRAY) i&4] (PL/SQL)

CREATE TYPE (VARRAY) &4 ] F & X VARRAY %iffEasnl,

iAHA

ATLUN DB2 & AT4bHdy (CLP), ALTs23cRefysc B SQL Frim, Ly AR ol filfe
AT BT A,

Y

BEHE R BB AR SRR AT AR A 0 22 4 B A — T

© R VARRAY RIMHA L AFAAE: WA %R IMPLICIT_SCHEMA AFR
« IR VARRAY FMRIB A5 ABA BN XiZEA) CREATEIN F#AU
* DBADM (R

Bix

»>—CREATE TYPE—VARRAY %ﬂ—EI S:I—VARRAY— (——)——
|-—OR REPLACE—-| AS

>OF— 1B 47 .

it

OR REPLACE
67 24 5 e LA 44 PR P o SOBCHROIN, 7 CHR KR04 2 T A M 2
TR A BRI, B AR T T o — o DA 1 I 4% M 2
A,

VARRAY ZE7#)
$65 VARRAY RMMHN. VARRAY 7 (AR E R ERAKEN 128 1
SQL #Rifl. ffl CURRENT SCHEMA % FHIZF 745 1) (X B 22 M0 4 44 AT I
5. VARRAY 7 [N SR T ) 7 AE A SQL ARIA B &, WnsRas
TR AT, AR 2 RAERISSYS S I, 45 EIH R (SQLSTATE
42939). 4k (AEIAT BRI AR ) ARERIELE H b R 0 P i S
Y3 (SQLSTATE 42723), AW 10 4 FRfE HUBER b —, (R AABSBERIE .

% 2 % PL/SQL iy 111



112

n FREMBAHRAPRRKRICREH, 48 K15 FEAHNRE RS Tt DB2 [ I
FeAl M A R, PRI, BART DL E KA (Femnlib 2,147,483,647 ) %
H, EIFEFAITERA .

L i
e A AR A, i1 NUMBER, VARCHAR2 m{icsHl, Bk, R
%TYPE @141 %ROWTYPE J&E,

BNl

I RfIBIER LS 10 A 0K VARRAY A, Hep, 8405 15268
#)2% NUMBER:
CREATE TYPE NUMARRAY1 AS VARRAY (10) OF NUMBER

XEH4A (PL/SQL)

PL/SQL RERFAUZE —Fhde 520, & M — A9 M5 EA K,

KIREH BA T AIFFAE:

o WAUSEE SORHRECH R, ARG A BEA LA XA R B s &, ol P Ae
O A R AT

o TEF A TR AR TR TR,

o XTEE PR TRBE B O E SCRR I e n] IR T R N S SR,

o B AT DUR A g R0, XPEEE AT 0 (8 R DA (] B

o ZRGIHHARETIRERNSAH TR R R,

i#f# il TYPE IS TABLE OF /3 5E X G R4,

EiE

»>—TYPE— X B£EAI—IS TABLE OF L;ﬁﬁﬁ;@iﬂ’ INDEX BY—EBINARY_INTEGER——N

abr il PLS_INTEGER
VARCHAR2— (—n—) —

ik
TYPE JCHEH
6 B B R bR,
Hetfm R
IEEERIERA, #i VARCHAR2 i NUMBER, 3tH, &% %TYPE J&
P,
IR B
Fo e Se e LIRS RA, JFH, B %FF %ROWTYPE Jg ik,
INDEX BY
& 58 I BR He TR BT S LA o — P 28 g ST R 5.
BINARY INTEGER
LSIE S = eI
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PLS_INTEGER
LLiL E R ET
VARCHAR2 (1)

BRRKER n WAERTAEH, MR TYPE EHEFMHATHMERA
BINARY_INTEGER, PLS_INTEGER i VARCHAR2 %{##JH1, IB2i0 % HF

%TYPE J@&.

R HA RPN AL/, Wi8E HAE XBEER, Hh 44 FoRx R

AIEERIBRIR, KBEAY 7R Seinm W B AL 2R AR,

HEIMBAMREILR, WIEE 85 (), HPA 4 Fomjenrs i B Arinii,
n #7x INDEX BY Bl SCHRRAY (e, ARARYE IR AR E SO, 8414
SURKEA N 2028745 (n) .k, Hoh 7B FERA SR 5 SO T Mg 3, &

FUHBAEE, HEE T

BNt

PUR7R B EMP RAHEEIET 10 PMRGE IR, K AR, AR5 on vz,

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_typel
IS

TYPE emp_arr_typ IS TABLE OF VARCHAR2(10) INDEX BY BINARY_INTEGER;

END pkg_test_typel
/

DECLARE
emp_arr pkg_test _typel.emp_arr_typ;
CURSOR emp_cur IS SELECT ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 03
BEGIN
FOR r_emp IN emp_cur LOOP
i=d+ 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
/

EACHS A 1S LA REA i

SMITH
ALLEN
WARD
JONES
MARTIN
BLAKE
CLARK
SCOTT
KING
TURNER

A LI BEOR BIEATIE B, DAEAE R 5 SO i I 2R,

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_type2

% 2 & PL/SQL 3{ff
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IS
TYPE emp_rec_typ IS RECORD (
empno INTEGER,
ename VARCHAR2 (10)
)3
END pkg_test_type2
/

CREATE OR REPLACE PACKAGE pkg_test_type3
IS
TYPE emp_arr_typ IS TABLE OF pkg_test_typeZ.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 := 03
BEGIN
DBMS_OUTPUT.PUT_LINE("'EMPNO ENAME') 5
DBMS_OUTPUT.PUT _LINE('-----  ------- ")s
FOR r_emp IN emp_cur LOOP

i=9 + 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
/

BB B AR A DL T A A A
EMPNO  ENAME

1001 SMITH
1002 ALLEN
1003 WARD

1004 JONES
1005 MARTIN
1006 BLAKE
1007 CLARK
1008 SCOTT
1009 KING

1010 TURNER

AT RAE— S X ORI AT, DASERE i emp%ROWTYPE J&MEKE S emp_arr_typ,
AR emp_rec_typ o2,

SET SERVEROUTPUT ON
/

CREATE OR REPLACE PACKAGE pkg_test_typed
IS
TYPE emp_arr_typ IS TABLE OF emp%ROWTYPE INDEX BY BINARY_INTEGER;
END pkg_test_type4
/

DECLARE
emp_arr pkg_test_typed.emp_arr_typ;
CURSOR emp_cur IS SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER := 03

BEGIN
DBMS_OUTPUT.PUT_LINE("'EMPNO ENAME') s
DBMS_OUTPUT.PUT_LINE('-----  ------- ")
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FOR r_emp IN emp_cur LOOP
i=9+ 1
emp_arr(i).empno
emp_arr(i).ename :

END LOOP;

FOR j IN 1..10 LOOP
DBMS_OUTPUT.PUT_LINE (emp_arr(j).empno || "

emp_arr(j).ename);

END LOOP;

END
/

FERXFIEOL T, FEASm S L — 7Bl 58 2.

wJa, ATRASEAT N r_emp F] emp_arr BUICSRRME, TR E AR B BT BB AR
{H:

SET SERVEROUTPUT ON
/

r_emp.empno;
r_emp.ename;

CREATE OR REPLACE PACKAGE pkg_test_typeb

IS
TYPE emp_rec_typ IS RECORD (
empno INTEGER,
ename VARCHAR2 (10)

)3
END pkg_test typeb
/

CREATE OR REPLACE PACKAGE pkg_test_typeb6
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('-----  ===---- ")s
FOR r_emp IN emp_cur LOOP
i=d+ 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
/

&E487Fi% (PL/SQL)

A T IREOE TS M5 B H BEUES.
TE2RIBTTEE 116 BUATFE 4 tP I ROIZ /T, I AZAT F o6 4.
db2set DBZ_COMPATIBILITY_VECTOR=0RA
db2stop

db2start
db2 connect to mydb
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MYDB #dli i fl & — 3% EMP, 3£ & —%] ENAME (7 X VARCHAR
(10)) :

db2 select * from emp

5 record(s) selected.

724, DB2 HEIRF48FE PL/SOL | F X H L4 4E S Tk

ahik i Bl
COUNT % [\ £ 4 % JC & | CREATE PACKAGE foo
$H. 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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#* 4. DB2 Xt 5 ax 1t PL/SQL L FIX P FFHIREG Trik (4)

E&57E it Nl
DELETE M EE S F R % BT & | CREATE PACKAGE foo
TE 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(1l) := '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_OQUTPUT.PUT_LINE('COUNT: ' ||
actor_names.COUNT) ;
actor_names.DELETE;
DBMS_OUTPUT.PUT_LINE('COUNT: ' ||
actor_names.COUNT);
END;
/
DELETE (n) I\ 5% I # 48 R B 2% | 152 7 “DELETE”,
JLE n., REEM
VARRAY #4440
R AN ILE,
DELETE (nl, n2) M\ S B B R BR 25 | 12 % “DELETE”,
M nl 3| n2 1y
TLE. NN
VARRAY #4& %4
R A& ILE,
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% 4. DB2 Xlflli g5 as1e PL/SOL L XL FFHIREG Trik (4E)

E&5FE it 5l
EXISTS (n) T 48 7€ (1) J0 & 17 | CREATE PACKAGE foo
E, Warm |AS
i b TYPE emp arr typ IS VARRAY(5) OF VARCHAR2(10);
TRUE, END: - T
/
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=d+ 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 XA GBI R — | SEE
NULL JGZ.
EXTEND (n) YESBM o 4| SHME
NULL JLZ.
EXTEND (nl, n2) |X4EGIBME n2 4| SHAE

TLEM nl 4RI,
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#* 4. DB2 Xt 5 ax 1t PL/SQL L FIX P FFHIREG Trik (4)

= pr

iR

on]|

FIRST

S8 ] 4 £ b 1 B/
%35,

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 :
k INTEGER :
1 INTEGER :
N

0;
0;
0

FOR r_emp IN emp_cur LOOP
i=1+ 1
emp_arr(i) := r_emp.ename;
END LOOP;

-- Use FIRST and LAST to specify the Tower 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:
1 := emp_arr.LAST;
WHILE T IS NOT NULL LOOP
DBMS_OUTPUT.PUT_LINE(emp_arr(1));
1 := emp_arr.PRIOR(T);
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

SECE S oL RPN
=505,

1% Z: [ “FIRST”,

% 2 & PL/SQL 3{ff
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% 4. DB2 Xlflli g5 as1e PL/SOL L XL FFHIREG Trik (4E)

IR, AEEMAK
Bl & & 26 M
BrEILER.

=W iR 5l

LIMIT ¥IF VARRAY, iR |iEZ[i“FIRST”,
M KIGEEH;
WTHmERNER, &
[ NULL,

NEXT (n) IR [B] % PR AE 48 % T | 152 R “FIRST”,
RIEEMILRMNE
GlE e

PRIOR (n) R [ IE % 7E 48 %€ I | 12 [ “FIRST”,
RHTTH TR R
FlE =2

TRIM A G K BB &8 | 152 [ “FIRST”,
NILE. AHEM K
IR B R
FrEILER.

TRIM () WEAERERZE n|ESMR“FIRST”,

~

paicy
>Z

T = (PL/SQL)

TEG| At 2 |, A0 Hgb AT 7 B

W, BRe AR R R P R R DASh, 2B B pd e B Y R E SO B BT Y AR
o AU ST IR ) PL/SQL R PR ISR, BiAn AT 2RI E L, AR
A AR R E R AR ROz R R BRI A . (AT ) AT RUAEAE R A
B A WD AR AL S BRAE

AR MR BT Ll A A s i AR 28, o BRI w] DU A T 4% i i H (R A S 2K
o T R A 6 A fEL AT i HE (L S 2K

PL/SQL it & a4 ¥idfa 26y, DI %TYPE Fl %ROWTYPE [REFF5BUA HI41,
A7 b B R Y DL

£ (PL/SQL)

W, bR e R R R P R R DAAh, 2B B p B Y R E S B T 8 1 AR
AR I R AR R E AR DL SOZ A R  R R B AL, (AR ) W) LIRS R
TR AR R AR AL R A

Bix

> KA. ><

e ~
Lconsrant— Lot now L[: - FEikzt
DEFAULT NULL
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i

HFR
Fi 5 BN AR BEE E B RRIR.
CONSTANT
FEA R EE &, SO ERERIAR, IFH, ARRETER IR T s B 7 1t
AN,
A
F 5 A A B 2SR,
NOT NULL

HENA R AR S SE, R4S E T NOT NULL, AianmitseiaEist, It
HRRRAEN AR P i i A i & 25

DEFAULT
FREA R E, BRI AIZIEE, KX LB BT RAE, Flan, ik
SYSDATE X 7255 DATE 1748 &, AR-A1%A8 &b Mt 0 24w et a], A2
FEEATT A ST T T 20 18 1 2% 1o A 3 o B0 (14 (]

= R(EHZBEATE DEFAULT KHEEFME i, (B, WRERIEE £4:8 MIELT
WBENBES, ARG A NULL,

ek =
8 € E A G B T AR B AR,

NULL
¥ SQL {i NULL, EHAEZHE.

oLl

AT s e v ) 28 7 B R T P = 44 B R ik S R i A £
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;

IR, TRASRAR DL R A
CALL dept_salary rpt(20);

Report For Department # 20 on 10-JUL-07 16:44:45
Base Annual Salary: 47366.55

SH 7 (PLSAL)
PL/SQL i BB BLAE T F 41 = F AT fE 70— IN, OUT 5 IN OUT, PL/SQL
RESHOEL T IN 2.
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o BRARE A A R IN JEZ, BNNZIESHaia o8 T kA iZE 2S5
Z, WLESIRARRFRLIH IN 248 7, siAARFAREHEKT IN 2
B AEERBOR N FIA AR 2 )5, BG4S IR R K E f{E.

* OUT 2Kt n T MIZIE SR sZ, s R ol US| HE 2 URCK: B (i
T Z, RO R PR AR RO T AL, 2SS K i Lk
MWL S R BRI, WREAECAEKFY, BAESHERREXES R ERN L

—ME. IR BRI

TR0 S 2 5 O DA 0] R o 15 8 0.

« 5 IN Z2Hfl, IN OUT JE2Kutaft v T RMAIZIESH%E, 5 OUT 28
L, R MR AT IN OUT JBZ2itATB ek, U Rul i R PR kA4 5 i 1%
TR, B2BZSME—- MOk s FARFN %S, R KA
W, WAESHEEBIN LS R ERN E—DME. IR AR 55, A
ZH O DA 18] I XS H 5 ) L

XAT IR T B

#5. 2807

FREH IN IN OUT ouT

S wa A: LB SLBAE SBAE

w8 A2 7 A DL | & = =
SiTE RN 2

TE 4% JE R R P 1 4 | AT R R R Y R G 52 | TSR B —AME E&m - —AME
kZE, EBaE: Z1d

TE 5 UE R 7 o A | AT R AT R GG 52 | TES R b —AME E&0 L —AME
CAHMERZE, |BH

LB E:

TE A R R 7 v A | BAT R T I B 4G S | BT IR R T A R AR S | BOAT R AT Y R 46 S
KUECHY REZE, |Z2E Sl Sl

e S0

LA (PL/SQL)

DB2 Hflifie 55 s SCHp 45 Ffal I F7E PL/SQL B A WY A 1 A A 6,
K 6. PL/SQL 1152 3 b i Bt 8 5

PL/SQL #iEkay DB2 SQL #iEZA iR
BINARY_INTEGER INTEGER LS S ET
BLOB BLOB (4096 ) . e
BLOB (n) BLOB (1) TR G H
n =1 F| 2147483647
BOOLEAN BOOLEAN WHERATRME (true 5 false)
CHAR CHAR (1) KER 1 89 KFEA R8s
CHAR (n) CHAR (n) KR n 1@ K70 8 4
n =1 % 254
CHAR VARYING (n) VARCHAR (1) BRKER n AR TR AL
i
CHARACTER CHARACTER (1) KER 1 08K 55 B 5
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# 6. PL/SOL 1932 3L F¥br i B EA (45)

PL/SQL ##EzEH

DB2 SQL #iEza

iR

CHARACTER (n)

CHARACTER (n)
n=1 % 254

KR n B2 KF4F 8 20l

CHARACTER VARYING (n)

VARCHAR (n)
n=1 % 32672

BRKIER n IR K T B AL
i

CLOB CLOB (1M) FAF RN G B

CLOB (n) CLOB (n) KN n MK ERTA &
n =1 F| 2147483647 A€

DATE DATE ' H SR 8 R 2R ED)

DEC DEC (9, 2) - DE BT SO

DEC (p) DEC (p) KRR po (T3R8 B
p =133l

DEC (p, s) DEC (p, s) FWER p 3 B/ANEUECH s 19
p=1% 31 s=1% 31 | BT

DECIMAL DECIMAL (9, 2) Rk E X E

DECIMAL (p) DECIMAL (p) KRER po (TR B
p=1% 31

DECIMAL (p, s)

DECIMAL (p, s)

TR p HHAEAEC s (1

p=13%31; s=1% 31 | FiFHEFEEE
DOUBLE DOUBLE XK JE T m B
DOUBLE PRECISION DOUBLE PRECISION UK 5 07 R B
FLOAT FLOAT =t &
FLOAT (n) REAL SEHUCBUE AR
n=13%| 24
FLOAT (n) DOUBLE WURS JiE B Bt
n =25 %] 53
INT INT WS 4 B R A
INTEGER INTEGER WS 4 FAT R R R
LONG CLOB (32760) EXEPNOE $1¢
LONG RAW BLOB (32760) R S B
LONG VARCHAR CLOB (32760) EXEPNOE $1¢
NATURAL INTEGER WS 4 Fr IR R
NCHAR GRAPHIC (127) R ETE AT 5 A
NCHAR (n) GRAPHIC (n) KER n & KB4 R
n =1 3 2000 n=1% 127 i
NCLOB 2 DBCLOB (1M) WERTES P IE 3¢
NCLOB (n) DBCLOB (2000) FBRKFER n (M FH KT

EEve

NVARCHAR?2 VARGRAPHIC (2048) A K L4 B B

NVARCHAR?2 (n)

VARGRAPHIC (n)

BRKER n FBKEETH
b

NUMBER NUMBER * k&= e
NUMBER (p) NUMBER (p) * WKKEEN p WK 0085
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>

N

6. PL/SQL H1H 32 S f5b 1 B0 287 (4E)

PL/SQL ##EzEH

DB2 SQL #iEza

iR

NUMBER (p, s)

NUMBER (p, s) °

BRKER p It BNy

p =17 31 s HPRS I s

NUMERIC NUMERIC (9.2) s 00 B R

NUMERIC (p) NUMERIC (p) WARKEE N p WK B S5
p =13 31

NUMERIC (p, s)

NUMERIC (p, s)
p=1%31;s=0 % 31

BRRESA p It B/ANEAECN
s AR 1 K Al

PLS_INTEGER INTEGER RN H

RAW BLOB (32767) RO S R

RAW (n) BLOB (n) R R 4 B
n=1 % 32767

SMALLINT SMALLINT WS 2 F AR

TIMESTAMP (0)

TIMESTAMP (0)

B Er IR B A H e

TIMESTAMP (p)

TIMESTAMP (p)

BE RN ARG p 1
H JBURIE 1] X4

VARCHAR

VARCHAR (4096)

BRKEN 4096 74T AL
KA H e

VARCHAR (n)

VARCHAR (n)

BRKER n DFAAEKT
A H H e

VARCHAR?2 (n)

VARCHAR2 (n) *

BRKER n DT ERT
ke €

1. 5% DATE ¥EZM% 'S T DB2_COMPATIBILITY_VECTOR /it #2745 &, Ji4 DATE
46T TIMESTAMP (0),

2. BT E B PEFREE G 3¢ NCLOB B 2RI R, 152 M “PL/SQL 3¢ H5 77 i (R i,
3. 24 number_compat ¥ ERE S E N ON I, LI HIHIH,
4. 4 varchar2_compat iRl &S50 E N ON B, SRR E I,

SER 122 DU of ik ibr B RIS, DB2 il S5 #nid SCRpAR A 28, DRk

HIF] REF CURSOR ZKH

EmEAPE %TYPE B4 (PL/SQL)
DB2 Helfi IR 45 #30H57E PLISQL A8 i W RIS KO Wk 1Y %TYPE JRtE. (i

JE A AR ERE 515 PL/SQL A8 i 2 [A] 1 28 R e 25 1.

WA E RN PP B SE S 22 B0 ST R B O A ) A AR AE N %TYPE J@PERYATEL.

B B AR 5 1 A0 2 TR K T B A G A
o, R B R Y.

%TYPE J& 1kt nl LIS IEZ A& (6 .

SQL ARG F: W AR AR
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Bix

»>—Z —Zll—+——%TYPE ><
LMIJ
ZE

A

#FR

5 B B 9 A2 R BB S RO BR IR,
# FERNRIN, FgIHzERTRIS.
s

TEMERARR, K5 IZ R 1.
S 5E BG | HRR IS A1 BRI,

=X
AF

FaE SoRr = U AR B AR IR, RS AR R, IR RO S ARAT T AR S R A (1
LURIESY SO

BNl

TELNTRBIH, — AR B 4 5ok &1 EMP 2%, 7Rz 0 G Bl IF 4k R
GBI T T AR BT A B BRI B K, SR s B R R B B KT R ] 2 Bk 2 AT L
L

CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN NUMBER

IS
v_ename VARCHAR2(10) ;
v_job VARCHARZ2 (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 '
T| 'average of ' || v_avgsal);
ELSE
DBMS_OUTPUT.PUT_LINE('Employee''s salary does not exceed the department '
T| 'average of ' || v_avgsal);
END IF;
END;

R A M G R, DUE AR B B0 260 EMP R 50267,
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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 # : '
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);

p_empno) ;

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 '
T| 'average of ' || v_avgsal);
ELSE
DBMS_OUTPUT.PUT_LINE('Employee''s salary does not exceed the department '
T| 'average of ' || v_avgsal);
END IF;
END;

p_empno ZHUEM M %TYPE JEIEE XHIESHI/RH]. v_avegsal ZRZEGIHT 5—1
A (MARTIARS]) 1 %TYPE J& PR R,

i M EMP_SAL_QUERY i 2K 2L sl DL T HEA fin th:
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

ETHARPENIEREARIZRETE (PL/SAL)

f£ PL/SQL LR, DB2 Hfiifie 55 #n S Rpdk T M SOE %28 LAY PL/SQL 12
KA,

IR BRI — A8 2 AR iR SR s 2R A e s i . ISR RTA B R
AEFRAC AR, nT DL AT A e SGE sk 28 H PL/SQL sk 4E &, JFaTLA
f#i ] PL/SQL TYPE IS RECORD & RkAa f e Lid#KM, HAEF CREATE
PACKAGE 1{ CREATE PACKAGE BODY iEAd, A HidF2emeE X,

iERZEE (R, e3¢ ) RICRRMA L], iR B REICR M IATEW]. LR
JRTE CHIUNE 7 BLA 7 B ISR RALK,

W SR RIERS HIE R 7B, #illn, record.field,
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Bix

»»—TYPE—id R EA—IS RECORD—(—Ff3—#iEzEmL ) ><
A

TYPE jZ-#2£7% IS RECORD
TR E LSRR BIPRIA.
T
F8E VLTI I A F B AR IR,
Bt EA
fRE FE MM EIEER, SfF %TYPE @t ASff %ROWTYPE @k,

BNl

DA /- B 7s 51 T P SO Y A AR Fe A

CREATE OR REPLACE PACKAGE pkg7a
IS
TYPE t1 typ IS RECORD (
cl T1.C1%TYPE,
c2 VARCHAR(10)
)

EﬁD;
IR KA EFIERE %ROWTYPE 4 ( PL/SQL)

DB2 R4 % %35 %ROWTYPE JRHE, IR FIT /50148 Hid i PL/ISQL A5
B, VAR E 5 R SIS AT, PLISQL 0t 9655 Bb R I AR
e e

IERETERINARFES, CRAAK. FREZEERL eAARRAMEEERE, |
WETREAER, HHOATER L 2 ERE R R B0 il S 2Rk AT 5 .

Bix

A\
A

iR z:'é—_l—"/oROWTYPE
: _EME

i
iesR
FREILR AR,
FORE DRI, R IZR A IE SORE SOER YT B
s
T — ML RIARIR, R % AR IR 9 41 SOR & SO sk Y 7 B,
%ROWTYPE
TRE M5 s IR 22 O AR S B A AR SR R IR AR o 7 BB 2R Y, %7
BORSAORAE A g (Bt =@tk ) |
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BNt

AT BB e 6 i %ROWTYPE @R A4 remp HiC3, MUK N EMP

R B

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 '

T| 'average of ' || v_avgsal);
ELSE
DBMS_OUTPUT.PUT_LINE('Employee''s salary does not exceed the department '
T| 'average of ' || v_avgsal);
END IF;
END;

E &R (PL/SQL)

128

A DIAE PL/SQL K IR Fp b 4l FH 0 4 A2 38 A1) U 45: k(. DELETE, EXECUTE
IMMEDIATE, INSERT, NULL., SELECT INTO #lI UPDATE,

NULL iE4) (PL/SQL)

NULL &AL EARHI T ERVER v PATIE ), BS T B AT IIER), (E AT SQL
PRVERS, WA NULL 3EAPE 5 62 4F; #iln, #E IF-THEN-ELSE i&#) (15 S H (il
FH NULL iE%],

Bix

»>—NULL >«

BNl

AR 7R Bl ] DB2 Kicdfe i 55 4 1T LA S 18 1) 5 A LAY 2 PL/SQL. 27

BEGIN
NULL;
END;

DI F sl ~ IF..THEN... ELSE &4]9 ) NULL &%)

CREATE OR REPLACE PROCEDURE divide it (
p_numerator IN NUMBER,
p_denominator  IN NUMBER,

SQL ARG F: W AR AR



p_result OUT NUMBER

)
IS
BEGIN
IF p_denominator = 0 THEN
NULL;
ELSE
p_result := p_numerator / p_denominator;
END IF;
END;

Tk {EiER (PL/SQL)
TR 1E A S e R A B A % OUT 8 IN OUT &k E I FAXAA.,

273

b= FIA =

B
5

K5
i

HERHFEIZE, OUT &8 IN OUT HEZ&AhriH.

KL
FRAERME A —ERBA, ESIRER LAY ERE KRR,
BNt

DA 7 49138 7S 2o A 1) ) $AET 1 o R T 3 )

CREATE OR REPLACE PROCEDURE dept_salary_rpt (
p_deptno IN  NUMBER,
p_base_annual OUT NUMBER

)
IS
todays_date DATE;
rpt_title VARCHAR? (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 iEZf) ( PL/SQL)

EXECUTE IMMEDIATE &R #5745 R IE R 1) SQL 18 m) ket & nl $AT B A i3 4],
SRIGHATIZ SQL iE4]. EXECUTE IMMEDIATE %4 T PREPARE #ll EXECUTE i&
B AT e,
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130

HH

HAEFE PL/SQL LR 3CH R E BLiF 4,

=2

BRI o6 € 1 SQL 38 /A) 7 LI B LEEZ AU,
BRI B AURIR AT AE 4% DYNAMICRULES 4§ 7E S T0 1.
Bix

»»>—EXECUTE IMMEDIATE—SQL ZFiAx(: >

INT— &

BULK COLLECT INTO—Y-#{4AZF l

=
==

»

F IN

LSING AL Fixst:
IN OUT—ZFE—
UT—ZF &

TE—

\4
A

iR
SoL #ikt
R AR, TREPFENTOE 0TS, Bk w08 F K R i
KA/ (2007152 45 ) MFAFRAET, R, CLOBR097152) oLl f A
JKA/MOE R, /1 VARCHAR 7k,
B B AR T AU — A SQL i A:
* ALTER
* CALL
* COMMENT
e COMMIT
. H4 SQL (HEH)
. H4 SQL (HBARAK)
* CREATE
* DECLARE GLOBAL TEMPORARY TABLE
* DELETE
* DROP
* EXPLAIN
 FLUSH EVENT MONITOR
* FLUSH PACKAGE CACHE
e GRANT
* INSERT
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LOCK TABLE

MERGE

REFRESH TABLE

RELEASE SAVEPOINT

RENAME

REVOKE

ROLLBACK

SAVEPOINT

SELECT ({4 EXECUTE IMMEDIATE if4]#4§E T BULK COLLECT INTO
T )

SET COMPILATION ENVIRONMENT

SET CURRENT DECFLOAT ROUNDING MODE

SET CURRENT DEFAULT TRANSFORM GROUP

SET CURRENT DEGREE

SET CURRENT FEDERATED ASYNCHRONY

SET CURRENT EXPLAIN MODE

SET CURRENT EXPLAIN SNAPSHOT

SET CURRENT IMPLICIT XMLPARSE OPTION

SET CURRENT ISOLATION

SET CURRENT LOCALE LC_TIME

SET CURRENT LOCK TIMEOUT

SET CURRENT MAINTAINED TABLE TYPES FOR OPTIMIZATION
SET CURRENT MDC ROLLOUT MODE

SET CURRENT OPTIMIZATION PROFILE

SET CURRENT QUERY OPTIMIZATION

SET CURRENT REFRESH AGE

SET CURRENT SQL_CCFLAGS

SET ROLE ({{*4 DYNAMICRULES i&f747 } %L AR 20 )

SET ENCRYPTION PASSWORD

SET EVENT MONITOR STATE ({4 DYNAMICRULES izf717 Xt FEF 4
Rnt)

SET INTEGRITY

SET PASSTHRU

SET PATH

SET SCHEMA

SET SERVER OPTION

SET SESSION AUTHORIZATION

SET AF &

TRANSFER OWNERSHIP ({Y34 DYNAMICRULES iz1747 J Xt FE 5 60 4 20 )
TRUNCATE ({{34 DYNAMICRULES izf747 A% 2 5F fu 4 2t )
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* UPDATE

AT R ARRA A IEA LA, HES SQL EAERAN, XEEAW US55
() KoMREGHFMIER, 246 SQL EME(ERLL CREATE il ALTER i&7)
sl R, AR DL S
#4T EXECUTE IMMEDIATE 8 /HJI, K5 R84 I i 00 5 B AT i A O e
W, IR SQL AT, A APATIZIER, S R,
INTO &#&
F6 5 B KA Y. 2 BObr 10 3 WUy H (B A9 A% 1 1Y) 44K
BULK COLLECT INTO %(#{7r &
FRIR— 24 B B i A A . ARG B — 17 AR 45 21 4 1 I 9k it 77
BABAFRITTER, HHUTH E A T xR,
o WMRHEIBET -4 HHARE:
— MR B E TR MBI RN RIE R, B4 SELECT #1327 1F if
& —3, It H %) e 2R 200 n] T 50 o R BdiE s
— MR S E TR MBI IC R SR, A4 SELECT 1|3 070 ] i 7
JOSR A,
o WURIEE T 2N AR
- HAZE LRI ARG EIC %I,
— XIT SELECT %1 & —5l, #AMAFFE—A HHAE A,
— SELECT 5|3 & — 51| (1) 5 VAR il W T AH LY. $02H A48 i (A TR 8
P,
R HAZE NBEETIE S @B, IR am R FEBLTR T 8% T4 1 Ak 6]
AT,
Y4 SOL Fikx J& SELECT iEMH];, A el Fit+ 4.
USING
IN #A
F8 o BAE WA M ASEARICHE, IN 2ZH4 7L
IN OUT Z#&
8 8 B n) A Y. 2 B0bR e 42 A S AE 538 MR I 2 b 10 3 ke S 1 1 A8 | 44
K.
OUT #r#

58 BB Hbm e 42 0 ) (RO A A A4 7.

PSR B B 8 sl AL f 9 BCH B 5 SQL KA =0 92 Kobr i £ H A It
Fic, FADFE.

TR
BRI EZATR N EXECUTE IMMEDIATE i A HIAT A,
R
CREATE OR REPLACE PROCEDURE procl( pl IN NUMBER, p2 IN OUT NUMBER, p3 OUT NUMBER )
IS
BEGIN
p3 :=pl + 13
p2 :=p2 + 13

132 sQL i W F R AL



END;
/

EXECUTE IMMEDIATE 'BEGIN procl( :1, :2, :3 ); END' USING IN pl + 10, IN OUT p3,
OuUT p2;

EXECUTE IMMEDIATE 'BEGIN procl( :1, :2, :3 ); END' INTO p3, p2 USING pl + 10, p3;
SQL iEf] (PL/SQL)

AL AE PL/SQL 1R 3Crh A2 451y SQL i ARAB B b s 1 a1 A O U5 77 2L,

B7R TSR, XEEATE PL/SQL b FICh TR 947 R 540 DB2 SQL i

AT A A,

# 7. DB2 JRF 45 LIfE PL/SOL _EFXCHHATHY SOL 4]

we iR

DELETE I FFMBRAT

INSERT ERPIHALT

MERGE R (RBIHME R ) i 8ol ok 557 B bx
(RIME)

SELECT INTO MEH R RAT

UPDATE R RAT

BULK COLLECT INTO F4] (PL/SQL)

1E INTO FHEFHIH A% BULK COLLECT X485 SELECT INTO iEf)¥% %
GEiAE IR e

Bix

»»>—BULK COLLECT INTO——#{ZA7Zr&

A\
A

faik
BULK COLLECT INTO %(#i4##
PR A A B B BRI AR &, 45 R0 — T b e gl A 007
BABAPRICER, FHHRINTHE & HEH T 5.
« WRBIEET - A
- R HAAEE TR BIEEIRRICRIM, 84 SELECT 4|30 IF b
LA —FI, I HAZ 0 e S 0620 n] T 42 e R AR 2R A,
- WR #HALE STERBIEIAEICRER, B4 SELECT IRl 7
el
o WA E T 2 EE A R
— B RN R0,
— X SELECT JFIE£H 1851, LA HHAH,
— SELECT 4|3 & — 51 09 Bt SR AR n] W T R Y. $02 48 i 18 o 3R 3
P,
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TR AT E BRSNS @B, Bk R IEBOL TR T 8% T4 1 ik [a]
AT,

=

« FETCH if%)fl EXECUTE IMMEDIATE i%4]iA3%# BULK COLLECT INTO ¥4

BNl

PAP 7R i 75—~ fl BULK COLLECT INTO J/A)Aid ik EIAT A Ayt . s
T LA B RO 9 SR AE AR P A b E L.
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
)s
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 Ff] (PL/SQL)

DB2 ¥R %2268 XHE T T A ¥ERY RETURNING INTO F/4)i) INSERT., UPDATE
1 DELETE iEH) #Ef74%1%. 76 PL/SQL R 3CH (i AN, B KA 440 il it 44
17 INSERT, UPDATE =% DELETE &) s . 16 sl i i i 8.

BiE

INSERT 1Zf] RETURNING * INTO 07 >
EUPDATE iEfﬂT R ,
DELETE iZf r F
Y Fikst TFE

iR

INSERT i%#]
FEA R INSERT &4, Witk INSERT B4R M0 & ZATH 4 A, T4k
KA FH,

UPDATE %]
e EAR N UPDATE iE4), tnf . UPDATE /)R [E & 21704 B4, B4
Py et
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DELETE iE#]

feE A% DELETE 154), W0t DELETE 15A1R B0 & 247045 14, ok

RAFH.
RETURNING *

&% 2% INSERT, UPDATE & DELETE if /] 520 (47 0 il i (B #8 ol FH T IR

RETURNING #iAx(
5 E BLET X INSERT, UPDATE 2{ DELETE if f1 I M (9 A7 HEA TR {E (19 22k .

SRAGEE AR WU T 48 72 19 10 7 57 B

INTO %

6 78 e 202 (1] () (L7 i 2 A S 1 7 BOR B B i s . IS8 BUE R H L It
PP RO 28 7 T 467515 RETURNING A48 € AUARLE(E T S, ansRa RAER

FARAAT, IRATER A 7 Bk i B =S

INTO F&

T8 E KR [B] B0 fELAT B ) — AL B A AR 19 5 BORT AR 2SI ) AR . X8 B e A
H. W FScE 2680 7 1 247515 RETURNING /AT 5 (OB LL (T AL, fndR s R

TARUEARMAT, IAXL T BOR B E N2 A,

oLl

AN /R i 75 — 4~ I T RETURNING INTO -4 5 e

CREATE OR REPLACE PROCEDURE emp_comp_update (
IN emp.empno%TYPE,

p_empno
p_sal
p_comm

V_empno
v_ename
v_job
v_sal
v_comm
v_deptno

BEGIN

IN emp.sal%TYPE,
IN emp.comm%TYPE

emp.empno%TYPE;
emp.ename%TYPE;
emp.job%TYPE;
emp.sal%TYPE;
emp.comm%TYPE;
emp.deptno%TYPE;

UPDATE emp SET sal = p_sal, comm = p_comm WHERE empno = p_empno

RETURNING
empno,
ename,
Jjob,
sal,
comm,
deptno

INTO

v_empno,
v_ename,

v_job,
v_sal,
v_comm,

v_deptno;

IF SQL%FOUND THEN

DBMS_OUTPUT.
DBMS_OUTPUT.
DBMS_OUTPUT.
DBMS_OUTPUT.
DBMS_OUTPUT.
DBMS_OUTPUT.

PUT_LINE('Updated Employee # :

PUT_LINE('Name
PUT_LINE('Job

PUT_LINE('Department
PUT_LINE('New Salary
PUT_LINE('New Commission

v_empno) ;
v_ename) ;
v_job);
v_deptno);
v_sal);
v_comm) ;

% 2 & PL/SQL 3{ff
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ELSE
DBMS_OUTPUT.PUT_LINE('Employee # ' || p_empno || ' not found');
END IF;
END;
S AR 2 ] DL A d
EXEC emp_comp_update (9503, 6540, 1200);

Updated Employee # : 9503

Name : PETERSON
Job : ANALYST
Department : 40

New Salary : 6540.00
New Commission : 1200.00

PATR 7 B8 75 — A6 T A 12 ). RETURNING INTO -4 5 e
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;

SRR (] DL A
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

iERl/EH (PL/SQL)

SQL%FOUND, SQL%NOTFOUND #{I SQL%ROWCOUNT & 0] fl T-#i 5 SQL &)

M) PL/SQL @k,

* SQL%FOUND Jgtt{& — /R, @R %/ —475% INSERT, UPDATE &
DELETE 5/ &2 la# SELECT INTO AR RE —17, AAltf@tkik[E TRUE,
PITF/RGIE R T — A4, fEtp, A —17 3 B R A
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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;

* SQL%NOTFOUND Jgt: & — M /RME, WIREA (L1753 INSERT, UPDATE &
DELETE iE4)# M SELECT INTO i&a) K& RIMLMAT, AALLEER [E
TRUE, i10:

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;

* SQL%ROWCOUNT & & ¥ 4fE, (3£~ INSERT, UPDATE & DELETE

WA ATE B

BEGIN
UPDATE emp SET hiredate = '03-JUN-07' WHERE empno = 9001;
DBMS_OUTPUT.PUT_LINE('# rows updated: ' || SQL%ROWCOUNT);
END;

=#iE4) (PL/SQL)
PR AR Se g RREA), EATE PL/SQL AR SQL 14T it A kb 7.

DB2 #ffifle 55 #e BE A5 4 ¥ 1F £ PL/SQL il ).

IF i£4) (PL/SQL)
£ PL/SQL L Fxevp, ®IDIER IF 58] MR M4 2 &4 T SQL 15 4].

IF /) (4 O A 52

« IF..THEN..END IF

« IF..THEN..ELSE..END IF

+ IF..THEN..ELSE IF..END IF

« IF..THEN.. ELSIF.. THEN...ELSE...END IF

IF...THEN...END IF

BEiE A A T

IF #/RF35F THEN
15
END IF;

IF..THEN &4 /& IF Wi, 04 &R E N TRUE K, 4247 THEN 5
END IF Z[aiiE4). 7ELN FaF, IF.THEN &%) SR F T m A0 e 1 4 i i

.

DECLARE

vV_empno emp.empno%TYPE;

v_comm emp.comm%TYPE;

CURSOR emp_cursor IS SELECT empno, comm FROM emp;
BEGIN

% 2 % PL/SQL %% 137



OPEN emp_cursor;
DBMS_OUTPUT.PUT_LINE('EMPNO COMM') 3
DBMS_OUTPUT.PUT_LINE('-----  ------- ')
LOoOP
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 > O THEN
DBMS_OUTPUT.PUT_LINE(v_empno || ' ' ||
TO_CHAR(v_comm, '$99999.99'));

END IF;

END LOOP;
CLOSE emp_cursor;
END;

WO PP AR B AT A A
EMPNO  COMM

7499 $300.00
7521 $500.00
7654 $1400.00

IF...THEN...ELSE...END IF

VIR AT IR R 2

IF fn/RE&AL THEN
15 A

ELSE
15 A

END IF;

IF..THEN...ELSE 5448 & — 4 AiEA), X EEAPKAE &R (E N FALSE BT,
PIF Rt E—ARBIE T80, DS IF. THEN..ELSE & /A)7E & 51 VG 1 4 I 5

RO “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_cursors;
DBMS_OUTPUT.PUT_LINE('EMPNO COMM"' ) 5
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;

O R A IS LA FEA i
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IF..

Non-commission

$ 300.00

$§ 500.00
Non-commission

$ 1400.00
Non-commission
Non-commission
Non-commission
Non-commission
Non-commission
Non-commission
Non-commission
Non-commission
Non-commission

.THEN...ELSE IF...END IF

PR A A R
IF #5/REL THEN

IF

ELSE
IF

END

AL TF SERSEATIRE, DMERESNE
WM& IF &4, AR, SN2

f/RFIE THEN
EH

fm/RF 1Lz THEN
EA
IF;

IF iE/A) 1Y &k {5 % TRUE i&J& FALSE %
IF..THEN...ELSE & /)l 34 R 51 2 755 4

4. WJZ IF..THEN..ELSE & /)33 M % IR 03 1 3 K S8Rl ik B AL T A 2
B MRS R IF B AN, SEks BOEAESNZ IF AR ELSE #frHin e IF 15
A, FHk, WEM®A IF A5 E 1 END IF, JfH, A& IF..ELSE 7%~/ END
(R, @ E R AR SELECT &AW NVL eRET 8407 7 5 A0 4F i
i, ATRLR KRR P28, (2, ARl i @2 B i IF &4, )

IF,

DECL

BEGI

ARE

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;
N

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_cursors;
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 > O THEN

Test whether the employee's compensation with commission exceeds
the company average

% 2 & PL/SQL 3{ff
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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 || ' i
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;

O R A I LA REA i

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

I TE A T 2

IF #r/RFE1LZC THEN
EA

[ ELSIF #/R3F £z THEN
&)

[ FLSIF /R Fi1ETL THEN
Ea ] ...

[ ELSE
Ea ]

END IF;

IF..THEN..ELSIF..ELSE & /a4t 778 — MB A& 2 Ml e i i ik, A L,
WAEA A T ## 1Y 1IF...THEN.. ELSE..IF.. THEN &%), {H &% -4 END IF, DI~
s~ F TF... THEN...ELSIF...ELSE & /a4 $25,000 i F 84510 478 F R 5%k,
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CASE

DECLARE

v_empno emp.empno%TYPE;
v_comp NUMBER(8,2) ;

v_1t_25K SMALLINT := 0;
v_25K_50K SMALLINT := 0;
v_50K_75K SMALLINT := 0;
v_75K_100K SMALLINT := 0;
v_ge_ 100K SMALLINT := 03

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_1t_25K := v_1t_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_1t _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;

O R A IS LA REA i

Number of employees by yearly compensation
Less than 25,000 :
25,000 - 49,9999 :
50,000 - 74,9999 :
75,000 - 99,9999 :
100,000 and over :

= o o o1 N

Z4) (PL/SQL)

CASE IBHIFESRE ME R FM N true NPT — SREZ 5 TEH), CASE SZ2MSLHYIEA,
EGANERFRB XA LR CASE Kk UAH.

CASE EHAMNFIER: A% CASE ifAAHE R CASE 1EH].

@8 CASE iZf] (PL/SQL)
¥ CASE iBAIit i gk (WERR Mi£#E8) 5~ mi& 4 WHEN T-h)pds s 5
— R RUU IR, R T B S BT — 45 3 2 A R M1 ).

Bk

/‘:,__j’ >

»>—CASE—1t 3 2%

[T Bp Zeik
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»
>

v
A

L END CASE
ELSE—Y ig’ﬂ]—|

fhid

CASE it#Eai ik
e —AREA, WFRAAWENEIREIB S84 LA EAL FE. R EHR
FAA WS~ LA #A DL, AR 2K PATAIRN. THEN 169 Y35 A,
WRBAITELI, A2 PATHIY. ELSE FAIF i), Qi dAa e, I Hi
A ELSE 74, JIB2Kdilt 55,

WHEN JJC /i ¢ iA 2
{8 E BAE CASE IEMHHATRIAMFRILA, Wk SFEH LA SHEA L%
DU, AR PATAHR, THEN 4] i35 4],

THEN

PR BTG AEAEA Y AT /R FIB AR E ) TRUE [N $0FT7 3541,
]

8 —~ £ SQL # PL/SQL ik, B MEMEMLSFLIL,
ELSE

PERHEFEI A CASE BRI B I,
Nt
PUT /- il Ffa] 80 CASE /R K R ] 4% FR AL sl - 2 300 T 5 i A8
DECLARE

v_empno emp.empno%TYPE;

v_ename emp.ename%TYPE;

v_deptno emp.deptno%TYPE;

v_dname dept.dname%TYPE;

v_Toc dept.Toc%TYPE;

CURSOR emp_cursor IS SELECT empno, ename, deptno FROM emp;
BEGIN

OPEN emp_cursor;
DBMSTOUTPUT.PUT_LINE('EMPNO ENAME DEPTNO DNAME !
| ! LOC');

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_Toc = 'Dallas';
WHEN 30 THEN v_dname := 'Sales';
v_Toc = 'Chicago';
WHEN 40 THEN v_dname := 'Operations';
v_loc = 'Boston';
ELSE v_dname := 'unknown';
v_Toc :='"
END CASE;
DBMS_OUTPUT.PUT_LINE(v_empno || " || RPAD(v_ename, 10) ||

SQL ARG F: W AR AR



" || v_deptno || ' " || RPAD(v_dname, 14) || * ' ||

v_loc);

END LOOP;

CLOSE emp_cursor;
END;
SEAE P 8] LR A A
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

# %A CASE iEf) (PL/SQL)
2 CASE 8 A — ok 22/ K 55 3R 0 T AT (0 41

Bk

»>—CASE—YWHEN—77 /R 14 Zt—THEN—IZ 7] ELSE—1Z A]—END CASE >
CASE

P 5IA CASE IEAIHF RIS —4 WHEN 41,

WHEN 75 /8%
E —~REA, BEGRIEAE SUREXR WHEN A, R itk Xt
FoRME. WS Ai/RFALL SKIE K TRUE, AB2KATAHR, THEN )9 1354,
WA AR #iA = KRR TRUE, AF2K AT, ELSE /A9 135 4),

THEN

PSS 5 | ABAEAHNAT R RIBHORIE N TRUE AT Y5 A1),
]

f&iE — Al Z A SQL s PL/SQL 54, BMEMHS AL,
ELSE

ST 5] A CASE 15 A A B 15 0.
Nt
LT Rl 8 R A CASE 35 m1Hs BRI ] 4 PR AN U 5> 25 1800 145 1 22 6
DECLARE

vV_empno emp.empno%TYPE;

V_ename emp.ename%TYPE;

v_deptno emp.deptno%TYPE;
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v_dname dept.dname%TYPE;

v_Toc dept.Toc%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('----- = =======  —--ooe oo '
T s OF
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_Tloc = '"New York';
WHEN v_deptno = 20 THEN v_dname := 'Research';
v_Tloc = 'Dallas';
WHEN v_deptno = 30 THEN v_dname := 'Sales';
v_Toc = '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 |T " || RPAD(v_dname, 14) ||
v_loc);
END LOOP;
CLOSE emp_cursor;
END;
SRR 3 8] DL R A i
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

f&%5 (PL/SQL)
#Jl] EXIT, FOR, LOOP il WHILE ififif PL/SQL F2FFr AT — F 14,

FOR ( j#frZ5k ) iE4) (PL/SQL)
Wik FOR JBFRE AT FFSC i A WA UEAT, 3R BONFbRgs AP T 104T, SRJE S0 1%
1%,

IR AR Z AR SQL 34, LUEST IR, & SCIaPh i DI 2R 45 R 46
PRI RE— AT, DG R R T 4F RO I AR M AR,
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A H
ATLUA PL/SQL i, BRI, i i s 44 B rb ) FH LA A1),
L

AT ERE AR LE SQL i A h g T b (B2, Zaitiiirins, @

A B i 5 B BT AT AR
BE

»>—FOR— 12 F—IN—f##r—L00P—iZ A}—END LOOP

fhidk
FOR

FIA—=AMF, E FOR fEIR4ESLILTT, HARMFLAUN true,
iesR

FREX IR AE B RYIE R (CHE SO iFPR%ROWTYPE” ) 45 7€ BARiN.
IN it

€ S0 AT A I TR ) 44 7.
LOOP #1 END LOOP

THURAIZERAGES, LRI & EAETRIA A B 0GR AUME PUATRY SQL 384,
5]

—AEZA PLISQL iEA), RAFE—EH.

BN

PUR 75 il 7 1 & b FOR 3R Ay g

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('-----  ==----- )s
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 ( ## 7Kk ) iE4) (PL/SQL)
ffi H FOR B4R ZRAT—4 SQL 4],

HHA
ATLIAE PL/SQL f 2, pRECE B 44 Ui ) ik AL ).
2

P H] FOR AT EALMRAAL, (B2, MIEMRRAGRHLAIA A FOR i /A Hh

AR SQL 35 f) JT 75 YRR AR,
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7

%FOR—ﬁéﬁQE—IN—L—J—%Efﬁ I—. . —%ixst 2
REVERSE

»—L00P—i1% f/—END LOOP ><

ik
B
HzhE LB &, TEMGRbBREE, K A &, BHEE NRHEE £
H 1, ERERZ G, BHERE WEKBEGSaRER TR #E, T AGH
W, Xl Fhz( 1 M Lr=C 2 HATsRIE, Y4 BT E ST KihL 2 0, 1§
FRAL B4 IE
IN S|AR#ER) REVERSE 7R, BATE CIEERM R EAS & 1) E
REVERSE
ek mEN £Kia 2 8 #A 1. FE, LieEHIEE T REVERSE %
ey, KA 2 MEEDLIIRT AL 1, XA S BIERRAIE A,
Feka 1
16 E NG B A A 1Y
T8 BRI AL ¢
Fik 2
TREEH BB BB 45 R (E. WHRIEE T REVERSE iy, P4 EA 2
8 B R R BB B 0 i
|
15 2 B A PRI H AT PL/SQL Al SQL &4,

BN

PUF /Rl URE e ) 248 FOR 157

BEGIN
FOR i IN 1 .. 10 LOOP
DBMS_OUTPUT.PUT_LINE('Iteration # ' || i);
END LOOP;
END;

N

WHEMAIGE, WAAEE T REVERSE KT, IA#AH 1
AR R B9 45 R,

N

E7R AR B AT i

Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration

S T S e e SR SR SR s e
OO NOOT B WN —

0

R EGERTERME, BT APATIEIME, (HASREHR, WP w6
TN
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BEGIN
FOR i IN 10 .. 1 LOOP
DBMS_OUTPUT.PUT_LINE('Iteration # ' || i);
END LOOP;
END;

WORGIARA U, X, G AT TR ERMA,

AT 7R Bif i REVERSE i

BEGIN
FOR i IN REVERSE 1 .. 10 LOOP
DBMS_OUTPUT.PUT_LINE('Iteration # ' || i);
END LOOP;
END;

WER A A LA i

Iteration # 10
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration

e T F He e e S I SR S
P MNWPR OOy N 00O

FORALL i&f] (PL/SQL)
FORALL ) $50 2 14 A5 7T 2 sl 02 o 354900 L 199 7T 26 0017 20000 o i )

A A
HAETE PL/SQL B it stifi .
20

BEAE A BB AR IR BT A R AL 25T (45 6 T FORALL i /m) P e 2 1) 58l B e i ) B
i (9 T A 5L

Bk

INSERT iZf]
J4 A DELETE iEA
JEA UPDATE 1B A
EXECUTE IMMEDIATE iZ#j—

A\
A

INDICES OF— FiR#(4A
VALUES OF— T ir#f48

»—FORALL—T%%”Q%—IN—ETKE—- — LR

g

TR
PRIRTE R TR 8%, Bkt =y INTEGER, JF H HAEfE FORALL if
QLEIliB

TR .. B
IR AT M #9 MARERER, JFH PR N ER JERERRA H
MR JTiaaaEsg 1 JFER LR bk (R BB AR R,
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INDICES OF TF#5%t4
PRIl THagZ PibmiR el Bl FhRE SRS, IR TArsd BRIk, i
2B FARELIRR T Thd s HFEARERIRES.

VALUES OF Tir#4
Fril FAag bRl e R EE S, TRHESAR T FhHaZsE, AR
REETF M ER.
INSERT iE4)
R B EA FRAE [APATH INSERT iE4],
14£# DELETE 4]
fREEXN B Fhds EPITE KA DELETE i&H],

14 Z£# UPDATE 154]

BEBXNEAY FhdE EHITH#E %% UPDATE iEA].,

EXECUTE IMMEDIATE 4]

EBXEA FpAE HITH EXECUTE IMMEDIATE 3E47],

e FORALL iEHALBEAR R AL B, iR 7E FORALL B b1 & R 4%, IR
A AR 28] R O A B ) AR AT e S AR, 24 FORALL i) & AR B IR,
N FFERE R LA ] ROLLBACK & /) ol R A~ F 4%

45

PR /R Bl 7R 24 FORALL if A

FORALL x
IN in_customer_list.FIRST..in_customer_Tist.LAST
DELETE FROM customer
WHERE cust_id IN in_customer_Tist(x);

EXIT i£f) (PL/SQL)
EXIT 54 I T2 134T PL/SQL i i 1 57,

HHA

A LIE FOR, LOOP m{ WHILE i/t si# PL/SQL i fe, &% & Bt m) b it ALt
.

2

WM EXIT EMATEFEATTRF, (HiE, BEA N RAGRRL4 18 ] FOR, LOOP
oY, WHILE &R ik AR SQL 358 T b 75 R AL

EiR

»»—EXIT ><

BN

DL R R E Z b8 EXIT (EA A LOOP E4]:
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DECLARE
sum PLS_INTEGER := 0;
BEGIN
LoopP
sum := sum + 1;
IF sum > 10 THEN
EXIT;
END IF;
END LOOP;
END

LOOP iEf) (PL/SQL)
LOOP iEMJ7E PL/SQL ACHLHLR £k 147 — R AIE ).

A H
ATLIAE PL/SQL i 2, B R B 44 Hui ) iR AL ).
L

P LOOP EAIATEALMRAAL, (R, Seifa) AR IR A 18 1 LOOP i 4

T AR SQL i ) T b i A AR AL
BiE

»»>—| 00P—jZ f/—END—LOOP:

A\
A

ik
%]

HE I EZ4 PL/SQL 5( SQL i), {ESLIEPAAY R UCGEIUIME, #RHHhATIX L

.
BNl

PAP 7 B 7 B A4 SR AP A LOOP i /).

DECLARE
sum INTEGER := 0;
BEGIN
LoopP
sum := sum + 1;
IF sum > 10 THEN
EXIT;
END IF;
END LOOP;
END

WHILE iEf) (PL/SQL)

WHILE (5AI7E46 E KRB N true IR HAT—A SQL 5], BRI AJGEMAT,

HRHE S BRI A AR R AT SR AR
HHA
AJRIFE PL/SQL i A%, bR Bial i 4 Juif Ay i A BL i .
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L

PR WHILE AR EAEATRAL (B2, MR AR IR I . WHILE 35
hHR AR SQL R FIr LT IR AL,

37

»>—WHILE— 3£ zt—L00P—iZ AJ—END LOOP

v
A

it

KA
T —REX, ERRIEAGEEMEZ AT, #RHE LRI A A AT R A DU
BHPATIZIAES, AR MFRAATEEE L e, AB2KEPATIZIAIR. AR IEFRA
TEIZH Oy false, IPAMEIRALIRETR. ATRIGE ] EXIT HEA7ERR Y true
- JIR(EET

5]
152 B AL BAEIA $UATHY PL/SQL A1 SQL 35 /4).
15
DL TR BRI £ A WHILE i 0:
DECLARE
sum INTEGER := 0;
BEGIN
WHILE sum < 11 LOOP
sum := sum + 1;
END LOOP;
END

BLE AP ) WHILE 35 A HATE] sum 55T 11 Rik; K5, TRIRALBER, B4
Py Ak K7 L 4T 2 52 A

S& A8 (PL/SQL)

SQL WA H:

BRAAWOLT, £ PL/SQL 27 il B #9 AT o] £ 15 #0KF 45 1L AT AR J7. ] LUAE
EXCEPTION 7 42k £ 5% LA B M B IR S KL,

A EL 2 BEGIN SIIE LY .

Bix

[N
>p

BEGIN—Y >
J Lz

\\DEC LARE—— &= A5

Jo7 R P A5 AN SRy



»
>

\ END——>«
LEXCEPTION—WHEN—E',?y%",%—%# Y THEN——4b ¥ £].

Lor—sze ]

URAR B AR, A ABCBOLUIIAT 6] FRRERIBUL 2] END ZJ5H)IER). [,
WERAERAT 3540 B RS, B 2R 5 h i — AL B 354, FEfIBCR 24 %] EXCEP-
TION JiI. 3%, HAEZIIRTERE DS RENHIRILAE S, IRERILA
T, ARG IAT AR LR 2R 6] TP PRI ] END 25 BT R). IR HEOR S DL A
T, A8 2K PR A5 LR IRAT

WARIAT AEEEE A I R AR R R, R4 RfEH AMZ ) EXCEPTION Ak,
X AR GEE UL B A PR T D], RFPRAcfF 4 OTHERS 53 fffiRE

RILRS. AR RN,
# 8. RGEX MRS

A

i

CASE_NOT_FOUND

f£ CASE i), A EMTEBLRE N true”,
HHBA ELSE %1+,

CURSOR_ALREADY_OPEN BT FFE AT TR 3.

DUP_VAL_ON_INDEX RoHAEZ A,

INVALID_CURSOR IR R AT TR AR,

INVALID_NUMBER B E TR,

LOGIN_DENIED P 28U TR

NO_DATA_FOUND WA R PR HE AT,

NOT_LOGGED_ON AR H I i 4.

OTHERS F AT AT AW SR R S T A R R Y R
(1

SUBSCRIPT_BEYOND_COUNT

TR T b H VS TR SO A7 A

SUBSCRIPT_OUTSIDE_LIMIT

BT A Ak U Bl J I TE A 7 204 T A
R,

TOO_MANY_ROWS

ZATI R BEFERE, (B RS VRR [E AT

VALUE_ERROR

ETek.

ZERO_DIVIDE

ZH M AERF#EI= (PL/SQL)

RAISE_APPLICATION_ERROR s R fifl i i SCHOACRS A GH iR 1F B il AR P A, 124,
R A TR SRR, d R RATE PL/SQL R ICH A2 504,

Bk

»>—RAISE_APPLICATION_ERROR—(—#5IR 5 —,—/H E—)—;

v
A
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i
[

e
S
do

e TN B RS (RRSCT) , WS EMF#%E 48 SQLCODE fyAs >
i, Kmist s DB2 48R LS. RAISE_APPLICATION_ERROR i #4537 /7 aE X
1 #5iR%5 {H -20000 F| -20999, 7E45RH B HiRE ) SQLCODE J&
SQLO438N, SQLSTATE & 2K“UD”DI R =44, X=AFFS5HIRE HE
Ja = AR R,

H.E
P ECHIH R, HRRKEN 70 A7,

BNt

DI F 7% £ ] RAISE_APPLICATION_ERROR jot e i b i B/ B £ S i o
LA SR T I S

CREATE OR REPLACE PROCEDURE verify_emp (
p_empno NUMBER

IS
v_ename emp.ename%TYPE;
v_job emp.Jjob%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: SQLO438N Application raised error or warning with
diagnostic text: "No manager for 7839". SQLSTATE=UD030

RAISE i&f) (PL/SQL )

RAISE 1] /& H e & LI 2510,

SQL ARG F: W AR AR



Bix

»>—RAISE—Z £ >
ik
F1F
fi 5 ST T E LI A,
ANl

AT /R Bl s — A id A, sl B2 2k 2 sE Y A5 1

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 $&ix5t ( PL/SQL )

PL/SQL H iR CHIMI =W Z - A AR DB2 #5iRUASH SQLSTATE fH.

XX RS, S AFRA SQLSTATE (R EA7 £ 15 B,
K 9. PL/SQL #RICHIFISF I #1755 DB2 #5109 H SOLSTATE (A A9m4t

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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# 9. PL/SOL #iR{CHGAISFH #1755 DB2 #iR{CH9AI SOLSTATE {HHYBLAS (2%)

plsqiCode plsgiName 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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# 9. PL/SOL #iR{CHGAISFH #1755 DB2 #5iR{CH9AI SOLSTATE {HHYBLAS (2%)

plsqiCode plsgiName 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

i#Ftr (PL/SQL)

WERR 2 N AR 5 0 O oA AR dl g5 4, T 36 mof s e g R e b i B 47,
fnr DUAE A bR DA BRI — A7 10 7 2OR B BE A i 4 R4, A& LRI T A1
i,

PL/SQL EF3CH MiiEA#p % WITH HOLD Jiffs. 4% WITH HOLD i £
EH, i5Zi“DECLARE CURSOR iE4)”,

DB2 Hudlafli 55 s B scfe PL/SQL it AT b th SCHr il pR AL B

EaZsEkR (PL/SQL)

AU AR R A e PRI [ . P Wb O FZ AR A Jo e S5 F. DB2 i 554
SCRHE PLISQL R SCHE I PL/SQL 35 ¥ K 75 B i 50 A5

Bi%

»»>—CURSOR— i Fr Z—1S—Z 1]

A\
A

fihik

igae
TEWRHIARIR,  BEARIRR] T 51 AZ bR B4 R4

2]
F8E —A> SELECT iEh), BLiG/m) & e gl R4,

Tl
DA 7 s 2 5 24 A b W 1
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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;

SH iR (PL/SQL)
SRR G 1E T FFIR AR5 5232 1 A 10 B KOG B9 5 BT

ARG — DS 8lihs.,  teilfbs iR EMP Rrb D30k AR T8 A S BUE T 8 7€
LA R B3 A 1 22 A K

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;

WAL 2000 15 max_wage HIH, A4 HR B IRLEFR KR T 2000 HYHR G114
AN K K

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

FTH iR (PL/SQL )
HEFTFIR 2 G, A ED ] S AR SE T 45 SR

37

»»—OPEN— %15 5% \\ J
(—Fi£=L )

Lsmzt

v
A
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fhik

e
8 PL/SQL b3 SEHIA BRI WEAR B4R IR. 45 € WF bR A REC $T T,
KL

Y Witn RSEACHIEARNE, ERE — MBS, LB RS
EZ R H L,

5

DI RFlE R % CURSOR_EXAMPLE i FH b5 3447 OPEN E4]:
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;

MRz T (PL/SQL)
12 PL/SQL L F3crf, DB2 el 45 #3350 T A PL/SQL U4 AT ) FETCH 1%
i,

BiE

»»—FETCH— iR Z——INTO—— 10 7 >
B EF A —

R EF A

[—BULK COLLECT INTO——#{AZ & B ] }
LIMIT— &4 % &

i
HiFtn 4

i A A AL R Y AR
JeoR

JERITE e RAYARIR, XA LUZ ™ & CRYies, mal DU %ROWTYPE J&
PR IRA A IE R E L.

K
|

ATAF IR BT I 7 BESR ) PL/SQL Aght, &l DUE X — iz 4k, (3
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&, CEATHEN R AIECE T 6255 AR 7 B T S RE A AR R A e R ] () S BT
i, PEREIER Hh o7 B i Bt 270 5 0 SR v 7 B ) B S TR i o A 1 B R i
D Jig g m] o e 46,
fn] DL A e A B RN S E ] %TYPE J& Mok e SO w5 257,
BULK COLLECT INTO ##H7rig
FRiR— a2 B A SR A i, 45 R0 8 — 17 A0 45 5 4 0 07 9k 7
BABAFWITR, HHNTF 4 E A Tir.
o WMRRIEET - HALR:
— R AR TR BIEE AR IR R, A AUER I 25 AT 00 E i
=2, I HAZ IR ST 0 A T B oo = B R I,
— R AR TR BIEER ORI, B AWAR S5 R AT ] il
SRR,
o IRIEE T 2N HAA &
— MR TR MBI RN RE 2l R A,
— XTFWARI S AT — 5, EUTFAE— A A H,
— IR s AT A A R BRI A IR AR, S AR R TR B
P,

AR B A B R m A, IR A R KA R AR T 855 T A i i (]
AT, SE K TEST LIMIT FRHigen S48 .

LIMIT #5045
e EA e AR P AT IR E BRI, Webn Ol B AT R o) B R AT E R
RHEREXRRE,

B

PUF 7~ il 7~ % FETCH 354 i A2,

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;

WERMEH %TYPE J@ A e SCHARAE A RR 2R, IR 2 B8 142 41 B4 20 26 0 o e
I, A EEY PL/SQL AR FHIEAEEAY, DI AP &M %TYPE
J s SR A A i A

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

SQL ARG F: W AR AR



OPEN emp_cur_3;
FETCH emp_cur_3 INTO v_empno, v_ename;

END;

MR R BT A SR A TR SUNF TR R, IR0 DU %ROWTYPE J@ ok &
X —/Mds%, FETCH ERPRHER R BB ZIC%,. R5, TRME SRR gk
MZidsE AT, DT R EURE R E T %ROWTYPE HidE
X, MACSEY ME FETCH B4 H br.

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: ' |
DBMS_OUTPUT.PUT_LINE('Employee Name : '
END;

XHikkR (PL/SQL)
MR IO MI S e 2 AP R ITE T2 )5, DA%, EMIHRE, Mksl
F%LE R4,

B2, aTDVECHT IR %R, JIF ol ISR BUBT & R R 1017,

7

V_emp_rec.empno) ;
v_emp_rec.ename) ;

»»—CLOSE—1515 & >

i

iz
& PL/ISQL LR 3CH G B B 3T THEF R BRI,

BN

DI F 7Rl s % CURSOR_EXAMPLE i B 43047 CLOSE 3E47]:
CREATE OR REPLACE PROCEDURE cursor_example

IS

vV_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: ' |
DBMS_OUTPUT.PUT_LINE('Employee Name : '
CLOSE emp_cur_1;

END;

& %ROWTYPE 5ifftrEi&fEM (PL/SAL)
%ROWTYPE JE T E L —Mosr, IR 07 B S5 AR sl br AL i R I BTy
GUARR I, BEA 7 B SR AR R A 81 B B 262,

%ROWTYPE &1k LLiFbr 45 i AL i 4 W AT Z]. Wik 105 iEAR%RONTYPE, Hrbic
S RXCRAGE RSN, s AR AR R 2 O I B,

V_emp_rec.empno) ;
V_emp_rec.ename) ;
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PR 7R Bl BN K i in 5 %ROWTYPE JEPERC &6, LMEREZR LT EMP R &
R UG RIESS

CREATE OR REPLACE PROCEDURE emp_info
IS
CURSOR empcur IS SELECT ename, deptno FROM emp;
myvar empcur%ROWTYPE;
BEGIN
OPEN empcur;
LOoOP
FETCH empcur INTO myvar;
EXIT WHEN empcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE( myvar.ename || ' works in department '
T| myvar.deptno );
END LOOP;
CLOSE empcur;
END;

Xfutad R (CALL emp_infos ) tEATAY ¥ FKsak [m] LR FEAS i ihi:

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

TEtREM (PL/SQL)

T WER A — LB, 530 g M R R Rl 0 WSR2 IR 25

X RN %BISOPEN, %FOUND. %NOTFOUND HI %ROWCOUNT,

%ISOPEN
S 0 S T A R AL T AT FRIRZS, K AR S 2 M o 31 o Bl et A
i, e AT TR 2 B % T R 75 B 4T I+ 40 .

%FOUND
IEJEE T8 BT FETCH 545 b 76 (0 & 47, W% FETCH 38 A1k
Fimk, B84 %FOUND JEYERIE K true. W1 FETCH 35 AT A BT,
52 %FOUND JRMEMIME J false, 76 FHIREHLT, 455 A %0:

o JEtpAEE A BIE null
o JitnAEE A BIRZWER AT IR
o TEXTRZWERR AT — 4~ FETCH 4] ZHi % %FOUND J& i 17K E
* FETCH &AM PATIRIE T §4iR
%FOUND g P42 4L 1 ] S5 A AL AR 1 R & 4RI B 247 ] L4 IS 3% [m] (9 i
A RO U R
%NOTFOUND
BTN 245 %FOUND Jg&PEAH .
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%ROWCOUNT
I P 8 BT I b S U AT 4

X 55 BE SO iR S A DGR 1 S R (LA T 4 LA
2 10. JFtr)E P 2

iR R %ISOPEN %FOUND %NOTFOUND %ROWCOUNT

7£ OPEN ZHi |False AE X ARIE X “Ur br ARAT TP
H

{1t OPEN 2 J5Jf | True g X ARE L 0

1E5 —4~ FETCH

Z HiI

TS — A W I 1Y | True True False 1

FETCH ZJ5

TS n DRI | True True False n

FETCH ZJ5 (%

Ja—17)

TEE n+l1 4 |True False True n

FETCH ZJ5 (7

wE—1TZF)

Tt CLOSE ZJ5 |False AR X A X “Ur br ARAT IF S
H

FRITE (PL/SQL)
bR A S 4G ) s SR AR AT . 45 S 3oL O AR AR S BT OPEN
FOR 15 /4] ety 72 1.
WebR s B S AR, B S A A E e, T DG A R [ A A R
OPEN FOR 58] 2 AT R — AMbRAs i, 40T FRIEARAS T, #4083y 1 45 31
A (12 % R 4 o8 12 T b 1 AT L
SYS_REFCURSOR j##r3T& ( PL/SQL)
DB2 428 % #5 A AT SYS_REFCURSOR A & S b B, MeAs i AT DL
(TS5 FAEAR 1,

SYS_REFCURSOR ¥R s R A 55254k REF CURSOR 267, REF CURSOR 2%
Y ) 9 R I i b AL B BOR R E 45 R AR,

Bk

»»—DECLARE— 57 ZF &8 Z—SYS_REFCURSOR ><

fhi
Wit A 8 4
FRE WAL R AR IR,
SYS_REFCURSOR
TRE Wb AL o B R T A AR 40 € SCHY SYS_REFCURSOR Hiii 267,
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BNt

DI R RE 7R SYS_REFCURSOR 75 & 75 H:
DECLARE emprefcur SYS_REFCURSOR;

AFAENX REF CURSOR #7578 ( PL/SQL)
DB2 {4 3 %45 /P 5 X REF CURSOR  HHe 28 700 1 b s f2t 75 B

ATPLEEAE PL/SQL B R3CH AT TYPE FEAEE X/ & X REF CURSOR 2871,
SR 2 I, BT DL B R R A i b AR

Bk

»>—TYPE—f5r 25 Y Z—IS REF CURSOR

\4
A

I—RETURN—i/i@;’Si’J—l

i
TYPE Jiftn K7 4
TR W AR B 2R AR .
IS REF CURSOR
e liehn BA H P L REF CURSOR B 267,

RETURN 1% [f] 257
¥8E SUhr A REA R B 2R, WIRFs & T & [E12EAY, 40t REF CURSOR 2%
BRI A, B, BIE55RME S,

BN

DU 73 31 7 P 4 B B4 7P B 4w A e s 2 o 7 B
DECLARE
TYPE emp_cur_type IS REF CURSOR RETURN emp%ROWTYPE;
my_rec emp_cur_type;
BEGIN
END
BEFRTEN3ISES (PL/SAL)
DB2 ##liflk 55 d% i@ PL/SQL EF3CHHY OPEN FOR 15 /m)R 5 sh A ifl,

EiR

»>—OPEN—j7 15 2 Z—FOR—ZhZA F 7 & L ><
USING—4F 2 5 ]—|

g —1%
<&

fhik

OPEN st fa #7
f8E PL/SQL LR 3CH G R B R TR AL i O AR I,

SQL ARG F: W AR AR



FOR z/ 5 F 15

fREMH SELECT 4] (RiFZ IS ) MFAF#SCFEiFAF s s, kLl

e EMNSE, Hl paraml,
USING #¢ A

WE - IEAL R, TP, XEEZRIERER SIEFHFH F

) o5 LA
5l

PATR 7 8 7 B ) T 54 B SO R S A

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') 3
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 i FeKt AR LA 7 il i -
CALL dept_query;

EMPNO ENAME
7499 ALLEN
7698 BLAKE
7844 TURNER

T RAXE b= R A e T e B, DUEE S0 B AR Bk LB A S

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;

DA CALL /AR AR 15 b — A7 4 ] A i e

% 2 & PL/SQL 3{ff
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CALL dept_query(30, 1500);

ARG, AP R AR R A% SELECT if/A):

CREATE OR REPLACE PROCEDURE dept_query (
p_deptno emp.deptno%TYPE,
p_sal emp.sal%TYPE

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') 5
DBMS_OUTPUT.PUT_LINE('-----  ------- ")
LOooP
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;

IRAS ) DEPT_QUERY i #2064 5 DA N 7 il -
CALL dept_query(20, 1500);

EMPNO ENAME

7566 JONES
7788 SCOTT
7902 FORD

T MitF2siE[E REF CURSOR ( PL/SQL)
R A0 T A 2 CRIT I REF CURSOR 75 33 2505 HAE i T2 5 O A 15 1.

Rl pr Az 352 IN OUT Z4L,  DUEAs 47 R 448 it on A2 18 & 1 -

CREATE OR REPLACE PROCEDURE emp_by job (
p_job VARCHARZ,
p_emp_refcur IN OUT SYS_REFCURSOR

IS
BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp WHERE job = p_job;
END;

TELLFE ok, i $ g 20 IN OUT S0 1% 1 4% ek 7 B 15 vb 26 i 5 B (0 i bm
AR EMP_BY_JOB oI #8. 8, i FHUliEhr AR B ok gt R4,

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;

SQL ARG F: W AR AR



EXIT WHEN v_emp_refcur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno || " || v_ename);
END LOOP;
CLOSE v_emp_refcur;
END;

PATILEE 2B, R A DL T 7 il

EMPLOYEES WITH JOB SALESMAN
EMPNO ENAME

Tl R ERERRAL (PL/SQL)
WE7R B s X i A o AT A5 A m] AAAT AT Ak DU A ] R P . PL/SQL
A1,

PUF Bl R — N #8, a7 — AN iebn s i, 1Z0hn 8 | A i f R EMP %
A AT

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;

PP - 0 B AR T T — AR AR f, 120 b A e Y 2 TARE AG 38 2 v ST TR BT A AT

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;

LU — N id A2, sl BT —MiFn AL i, 12U AL A PR AR K DEPT %
T T A HIAT:

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;

PR 7 1l mp 9 e A 4 O S 7 60 2 R 6 23 5 R ek 42 90 s A it R 4

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;

AP /s i 7s — A id A2, el AR O s 60 5 300 190 5 A0 A PR A i b AS 1 45 SR 4%

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('----  ======--= ");
LOoOP
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;

AR /R Bl s — At e, B AR Se Pl A AL A

CREATE OR REPLACE PROCEDURE close_refcur (
p_refcur IN OUT SYS_REFCURSOR
)

IS
BEGIN

CLOSE p_refcur;
END;

PATP /s B 7S — VB A2 Bk, SR 4 BTk sl e

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 (' ##kkokakorskokarshshssnsnsn’ ) g

DBMS_OUTPUT.PUT_LINE('EMPLOYEES IN DEPT #10');
open_emp_by dept(gen_refcur, 10);
fetch_emp(gen_refcur);
DBMS_OUTPUT.PUT_LINE (' stssnsnsssnnns');

DBMS_OUTPUT.PUT_LINE('DEPARTMENTS');
open_dept(gen_refcur);
fetch_dept(gen_refcur);
DBMS_OUTPUT.PUT LINE (' #kskmsssssssssss');

close_refcur(gen_refcur);
END;

PATILEE Z B, R A LT 7 i

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

R

EMPLOYEES IN DEPT #10
EMPNO ENAME

7782 CLARK
7839 KING
7934 MILLER
kAR KRR AK
DEPARTMENTS

DEPT  DNAME

10 ACCOUNTING
20 RESEARCH
30 SALES

40 OPERATIONS

*khkhkhkkhkkhkkhkkkkkkkkxx

% zs (PL/SQL)

PL/SQL fil & #% & HA ZFRAVEER FEXT 4, & 23 e S — 20 BA e b X R4 A T 148 AL
T M B BRI BT (4R, 56 )] PL/SQL CREATE TRIGGER i& /) 3 il ik &
.

fit & 2928 (PL/SQL)
DB2 Ol 85 3 F5 2 PLISQL 1= Scrh ff A7 48 2 .

TTER M S % fob e S AF BT Wi B B — AT Ml e — k. B, 2R B SO e 3%
(s B0k, I H¥i— DELETE IERIMIZERAPMER T 5 17, IPaflkasfiink 5 K,
B, X — ATl — K.

HEAE S AV RO R — A7 2 T B2 5 AT Mk e AR B,

fih 52878 (PL/SQL)

NEW I OLD ZFik e ht, L H S PL/SQL filuk #Rle & 08 1, T A4 i 2 &
)4££¢bﬁr44

* NEW E—ELs4, E5I I Tk &b s AR BRI £, en ik
i NEW. S, o S R e #n BT R T ) R A S AR,
- AEAT ATt A At O I, NEW.S1 BRI 46 A A BT B4R A B HT AT P Y S (i
B AT RAT R RS,
— FEFTLR G ot A b I, BT A E E AP FE R .
FEfl A AR R, R UG FRAT AT At 2 e — R NEW.SY, ARAEAT SR il
AR KT NEW. S, TR B 48 A SR A AR5 6 FH B 37 B 1L

* OLD E—hicx4, E5IHfrgtf s+ a MR EIn R, ENHER
:0LD. 51, o £ S pfih 5 4% iy 2 9 R b AN BTG 44 7%
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- AEATZ A A b IS, -OLD.SY {0 4 PN 22 T B B (9 4 o ) 81 3 B2
BATE B AT B F (.
- TEFPLRG it & ae b I, IS C A AR e R .

FEfil S e ARG AR, Al DUG A AR A AR i — R 1 -OLD.J,  AnSRAEATE AT 5
A AR SR K KT :OLD. A, HR-2 J7 I T~ B AN 2 S fik e i (O 4R 1.

ELZMRE (PL/SQL)
fith 2 25 06 LAE S ERAT fisl A 18 /) 1) 255 TR 28 B R o SR AT

UL fih S A ARG b R A S, IR (02 B0 5l A 0 ) A 2 55 T S, A TSk
i R R RBEREREIE S (DML) BIRCR, IS5 IR, B4 A4+ ) DML
iOpy ESUR IR

DB2 [1]7& HAELEJF T Herh A s il UNDO AbBEARFHEAT, BRI N FIRE e i i [ VR
SNZHST, R AR B R 2 AR

T SRAE i 2 e AR e R FE R AR B S, IR 308 R R e T VR

CREATE TRIGGER iZf] ( PL/SQL)
CREATE TRIGGER A 7E 4 i & L PL/SQL fili & #%.

BiE

»>—CREATE TRIGGER—,%%E%%%’]T—EBEFORE >
|—OR REPLACE—| AFTER—I

»——INSERT ON—F & >

—EDELETE

UPDATE

»
>

v

L FOR EACH ROW
(1) AS
REFERENCING—Y OLD [ HXZ

As J
LN I I R

> B ] BEGIN——1Z ] >
WHEN— (— 2 25 22 #—) L fij
DECLARE—Y— 2 HF—
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Y

v END >

{—EXCEPTION——WHEN Y &t ] THEN—Y ﬂbﬂ?ﬁ?fﬂ:]—J
OR

1 OLD 1 NEW HAg$sE K.

ik

OR REPLACE
TRE AR S AR o5 4% ECAFAEf A d S, B A B E L. A H kPR o 2 X
R, KA RO R B E L. IR AR S A A S, IR A
LERETI,

fih % 4% Z 75
fREMAR AR, AR (BRSPS AR CAE  $Piig
M fil % %% (SQLSTATE 42710) . HnR452E TWERS 1 2%, A2 AEEN
“SYS”FF3k (SQLSTATE 42939) .

BEFORE
TR AR T LR ) S SR T 5 A 9 A o B8 7 P 2l P - TR AT AR SR IR A fd
B, BIRIRE, MRl BN 2 S SOHS Hofh i % AR
AFTER
5 K AR A S BB BT 51 Y S e R T e 12 2 T PR R S IR Y fk A 45
1E.
INSERT
TR RN LR AT INSERT HRAEIF AT 55 il S A A S IR 19l Az # e
DELETE
88 8 20 38R AT DELETE #AE I PITT 55 00 fi K 45 AH S IBC P flk A 484
UPDATE
TRE B 4 X TR P E RS BRE SR R 5 I0AT UPDATE #AEITSAAT 5 UL i 22 A F
SRR fih A B
WERARSGE R BER S14 HIFK, IR2KRIRIZRNE 4], Hik, & 514 5%
EWRE, EHTIZR AT SRR S0 fi e A

OF 4l #,...
REMEA F4 HMREIEALZNF] (SQLSTATE 42703 ) , NS ILALA #7 &
BEFORE fili )k #%, 2380 214 RNREEBRIRRIILIAMNE LS| (SQLSTATE
42989) . 4|4 AEETES A BIRP 2L (SQLSTATE 42711) , {4 5%
F 4 FNFPARRAFIT, A 2 EE s & #E .

ON #%#
6 BEFORE fili & #%3( AFTER fil & #% & L) F R, ML A FRDIHE & A K,
HENT AR FEM N4 (SQLSTATE 42704 o 42809) . MM AREisEHEE
(SQLSTATE 42832) ., H{kfb#ifi% (SQLSTATE 42997) . Cfl&iER %,
AN % (SQLSTATE 42995) silgfk (SQLSTATE 42809) .
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REFERENCING
TEE Fe A RIS 28 A R e e e 4. AR A il % SQL BT 1748
FRIREST. RAMIZ AT R EG, Sl X4 MIETIRE,
il AR AE W] LAXS il SQL AR T2 ) & — AT UEATAL B, U0°F Brow.

OLD AS #{X#
FEE— RS, AR SQL #AE Z RTHIATIRS.
NEW AS 5%

TRE—IHKA, WATRRR A SQL #4/ELILEITH) BEFORE fit % #%
R SET 3 A S AT IR,

FOR EACH ROW
TNl A SQL #RAEHTREWI ) E R (8 — 47 AT — I R A,
WHEN

(% 51F)
THERA true o false (HECERAERISIE, HRFA MRS HIE R IZ
PATHRFE R A ARAE, (AR E R AR true I, A S HATHI SRR

BAE,
]
H e A .

WA B AL A
8 PL/SQL REFPif Y, Ml ka4 B DI T ik ERIBR.

ZAF
T8 E S W &4, #i NO_DATA_FOUND,
B

AR /R BB R AT AR ATl A a, X TR SRIET00] 30 ARG, 7ERIZEBU A AYIC
FAHAF EMP R AT, Bl & LR ST
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
/

prfAR %25 (PL/SQL)

j# i f#i il DROP TRIGGER &%), A] DL ECHE e A s 2= i % 2

SQL ARG F: W AR AR



BiR

»>—DROP TRIGGER—/i 2% 225 7 >
ik
Sl & 7% B FR

TR P Bk 4 A A ) 439K

T flkzE (PL/SQL)
DB2 #iEMR 54 fee X] PL/SQL filk #% & SLHFATEM I, ixX B R 5 B G0 4 A5 2 17 file
KDl K2k PL/SQL fill & #s 4 bR

RESGT Y-
DT R BB RA TR AR 35, 4T 4SBT 0T 30 BUBILGL, AEHHZI B

FAHAF] EMP R, Il 2 ST

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;

S f s vt S A T I D1 A A < IR AR LU (LR D B B AT 1A 2 BT O 4
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
’7— kS
TRIaM%E =%

PIFRBIERT 3 MIHJE ks,

o KB BT ARl EMP RE, — Ml #F (EMP_INS_TRIG) ¥47E JOBHIST %
tOMZIR R NHETAT, JFE EMPCHGLOG 3l it & #AE R A 1917,

o HUHIA MR AT, 5 Mk 2% (EMP_CHG_TRIG) ¥4 #:3 JOBHIST 17 ({E
H ENDDATE 4 null) ) ENDDATE %% & 42480 H 8, HfA SR amHnGE
SHr JOBHIST 17, Mifil% 5842 EMPCHGLOG RH s I & A B iR 11T

* M\ EMP ErhiRER G147, 25 =AMl & 4% (EMP_DEL_TRIG) 7& EMPCHGLOG %
HRS A S R E R A 14T

CREATE TABLE empchglog (

chg_date DATE,

chg_desc VARCHAR2 (30)
%&EATE 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(:0LD.ename, '-null-") != NVL(:NEW.ename, '-null-"') THEN
v_chgdesc := v_chgdesc || 'name, ';

END IF;

IF NVL(:0LD.job, '-null1-') != NVL(:NEW.job, '-null-') THEN
v_chgdesc := v_chgdesc || 'job, ';

END IF;

IF NVL(:0LD.sal, -1) != NVL(:NEW.sal, -1) THEN
v_chgdesc := v _chgdesc || 'salary, ';

END IF;

IF NVL(:0LD.comm, -1) != NVL(:NEW.comm, -1) THEN
v_chgdesc := v_chgdesc || 'commission, ';

END IF;

IF NVL(:0LD.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
AND enddate IS NULL;

INSERT INTO jobhist VALUES (:NEW.empno, SYSDATE, NULL,
:NEW.job, :NEW.sal, :NEW.comm, :NEW.deptno, v_chgdesc);

:0LD.empno

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 := :0LD.empno;
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v_deptno := :0LD.deptno;

INSERT INTO empchglog VALUES (SYSDATE,
v_action || ' employee # ' || v_empno);
END;

LR R s, M AMARER INSERT &AM A R 47, SR)5 65—
UPDATE 5A)R B P17, JOBHIST 2 S filt 2 %) 4> S22 Wi 9 47 PAT A 44
PRSI B3 A PR B 2 B DL SRS SE R 2125, EMPCHGLOG ik 7 figh A i 4k
fil% 4 W, B, XX PRATPAT AR IR A A — K

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

ff JHH. — DELETE &4 BriX M 5 2 J5, EMPCHGLOG 3% i fil & 4 € fil & %
W, BRI, X MR B A e Ok & — K
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

#FE (PL/SQL)

DB2 #ffilli 55 & 345 PL/SQL FEfF i L. PL/SQL ARF@ t (i A SLIRERF (RN, 72
P4 TRk, Jd R, AR, firbs, M E SCRELL RIS kR G IR A

AR
Py (L BA T SIRHIE:

o R R T — P E A T R AL SUIRE B HE G A Y ek BRI AR, (AR
PR KON R T 5 BV ] BUOPR 452 T R e A O AR AL

o ATDDRRRR P R B RELE IR ] D 8 I, 8 A SEHRRTAR,  AT RE A xR
1 EXECUTE #RUHIREF5IH. MF A HRBRE NS, KA ENTHRHER ]
M, XL OIS R PL/SQL AURS A al (AR PP Te]; PRI, A SRR P R
Jo7 AR e RS T AR B £ R

% 2 & PL/SQL % 173



o AT DDFR R P B A IR O AL B, AL SR R RE R 1R R B R Y e RO
SRR FH, 00 A AT kAR R 7 5 | A .

ErEAEH (PLSAL)
FLRF G PR £ AL PR R AL AR fF (0 0k,

o BFOMERANED, BEHUNEFUIEE] A TR, EaldREF i
W, #EPAT CREATE PACKAGE 4],

o R TR E R R AL A R B B T A R R R ) SEPR S B DL R R AR
AR AT A B, BRI 1k, 54T CREATE PACKAGE BODY i#
GIR

tIZ*EFE (PL/SQL)

AR RS, FEREE AT O I A 28R R R B B R TE BRI
B— FRH,

R (XY, BN ENIE S B X &5 4t #FRas [ SRE . BATR R RIAE
Horp s SCRT PRATACRS RO A7 it e, (Ol R PP 0 0 2 5 | FH sl AT 7R A e ALV o SO AE
P SEBL R R

SIEEFEME (PL/SAL)
T 4 TS B0 2 T LA A2 5 60 S5 | FEIMIR S A e f % 4. T DL AR 5 (0 A5 I 1
SRR SRR AT E,

PATR 7 Bl B e e € 45 5 EMP_ADMIN . - H 191 e BT /177 G A2 4L i i e
M.

CREATE OR REPLACE PACKAGE emp_admin
IS

FUNCTION get_dept_name (
p_deptno NUMBER DEFAULT 10

)

RETURN VARCHARZ;

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

)3
PROCEDURE fire_emp (
p_empno NUMBER

END emp_admin;

CREATE PACKAGE iZf] (PL/SQL)
CREATE PACKAGE ift e F iy, & & CRF e,
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Bk

»>—CREATE

PACKAGE—7EF B &

—

v

|—OR REPLACE—|

Lol Lagl

V

”_PROCEDURE—iT 24 L
(

—_FUNCTION—(F (% L
(

»—END—FEF 61 5

J RETURN— 1 [E] £ 7
)

it

B4
TRER P RSN,

=l

FEARTARS, LGRS EE BFEE. IS WEEF AR 2 T,
AR BEALL B T 23 A5 22 e i

AT DU ST Ae] — T

« HEEHE

+ EXCEPTION 75 Hj

* oA
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e A AR BERRR, ATLLEE S EFeE. REE ) IR AR 2 F s

o

RS H

fes BRI S 00 WD BB A (IN J730) SRR L.
PACES)

e KO 1 0 01 AR 0

AT LR B BOMI AL B 4% X k3838 CREATE PACKAGE 1847, fEC EMLIiEAp, R
AP, I T XA —F oy A% E A AN EFITHID: XEHNER
AIE, (E ] i A PR g5 A s, v DUE G JE F DBMS_DDL.WRAP R HUCRA: AR A
b ()38 ).

GIERHEER (PL/SAL)
P A R S 7 D 0 A AR i S

PR 71 6 A A @18 EMP_ADMIN 2 7760 3G O 92 £ 4

-- 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 VARCHARZ
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;

-- 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 iE&f] ( PL/SQL)

CREATE PACKAGE BODY EH# A — MEF U R, RS FEIEH s
R 4 T A 1o R R BB B SE B DA Mo LA 2800 A B R O AT ] 7

Bk

»>—CREATE

PACKAGE BODY—72/5 614 |_I°
A

l—OR REPLACE—l g—l |—7FA =] Eﬁﬁ—l

v

C Lweas L s

END——>«

BEGIN——#]4a 1L iZ )
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IR

|—PROCEDURE—17 724 L_IS_J B 7 BEGIN—iF A]———>
L — J s Lirezng
(—24—)
=L \ END |
EXCEPTION—NHEN—"—%#—L—J——THEN—"—JLi‘fE_’iE’f:U
OR
o TS
—FUNCTION—(H 1 & RETURN—& [3] 2K AU I_IS 7 >
\\ . J AS
(——24—)

v

BEGIN—IZ AJ

L s s

LXCEPTION—WHEN Y Lt THEN—Y ﬂ\fﬂi?’fﬂ]—|
Lo

s

FE

END |

T B

(2F
T8 BRI BRI R (L AR, AT AER] 24 AR P LT

A
TR AT DL AR et AT e e el R (el O AL A AR R 8, W] AP AE R %
MNUAERAH AR, FAA A AT LLZ R ST A — S

© AR

« R
. AT
* REF CURSOR Fljif#rAs & B
+ REF CURSOR MMitt. HAsERA TYPE X

B4
e TP o TS BRSO 6 P R 44, RGBT DL T 9 EAT —
O B4, BIRKE, SHr R, BAMIUFRIES0E, LR AR
EUHIAE 5 T U P O AERF S5 DU TN, bR 4 S T R .
UL S AR, R4 B4 A SO AL B,

FE HAE S RE L FE4 himIEg AR, X e PL/SQL if4l,

o
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i#49
&% PL/SQL F2JFifi ).

B,
ST LA BSURSAERPoh 7 2 LB B0 45, RS T AR T AT —
T MBAH, WA, SEOTR. BEMNTSESIME, R AR
LA 524 PRSI W ORI 5E 2 DL RN, BECET 45 SO/ TR .
RIS A (RIS, IS4 B A2 SR RLAT AL,

24
HE B 5

SHLESH)
g B O [ T 0 .

B
i BB B804 IFL 0. SO PLISQL i/,

i#4
i PLISQL REFF i,

it e
B R SR R, WREE TR, BATLAE SO
— SRR RN A, KL — Y FRVRR G AT — YR A 18
i#.

Al L3R FHE AL 4% 3k $23%8 CREATE PACKAGE BODY B4, 76 C EURIAL Y 1E )
i, HARITPE AR, R XA —F oy %08 A 1 AR AP TS Xt

PNAAAE, fER ) o e e AR 55 i, w] LLaEsd 14 i) DBMS_DDL.WRAP bR $0k
JERA AL 1 38 ).

S| AREFEX% (PL/SAL)
HE, XEF g LR HET G LA AT A TR E.  References to

objects that are defined within a package must sometimes be qualified with the package
name.

LHHREFOIER AN S, R ERFOA. MATFAAXR A, RIERE
FARTEY AT E Y, i RINHE E R4, pin:

BEAA.EAE

BFE4.04

RFE%. TIRFZ

. EFeE. FiEFA

BNl

PATF R 2 X2 P60 EMP_ADMIN AR E I %0 GET_DEPT_NAME 5| i

select emp_admin.get_dept_name(10) from dept
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BaRAPENEEWEFE (PL/SAL)
FER s, LIRS | P 2,

PIT Rf W] EMP_RPT #efr i p e, e LR & T A

o Al A FFFIR LR 26 EMPREC_TYP

o AT FEVTIN 955264k REF CURSOR 26 EMP_REFCUR

+ W% GET_DEPT_NAME #il OPEN_EMP_BY_DEPT; J5—/ k%[l REF CUR-
SOR 2% EMP_REFCUR

* Wit #E FETCH_EMP #1 CLOSE_REFCUR; XM FA# AL T — 1~ 5528 4k REF
CURSOR ZAIENTES

CREATE OR REPLACE PACKAGE emp_rpt

IS
TYPE emprec_typ IS RECORD (
empno NUMBER(4),
ename VARCHAR(10)

)s
TYPE emp_refcur IS REF CURSOR;

FUNCTION get_dept_name (
p_deptno IN NUMBER
) RETURN VARCHARZ;
FUNCTION open_emp_by dept (
p_deptno IN emp.deptno%TYPE
) RETURN EMP_REFCUR;
PROCEDURE fetch_emp (
p_refcur IN OUT SYS_REFCURSOR
)s

PROCEDURE close_refcur (
p_refcur IN OUT SYS_REFCURSOR
)s

END emp_rpt;

FH OGP A0 AR A& N AN FAA AR R A B
« ¥R DEPT_CUR

o XHEEU2EH DEPTTAB_TYP

o REKBAHZE R T_DEPT

o HHUEE T _DEPT_MAX

* oA 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('---==  ----mm- OF
LOOP
FETCH p_refcur INTO r_emp;
EXIT WHEN p_refcurNOTFOUND;
DBMS_OQUTPUT.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;

WP RS — IR, 1% ARG # AR DEPT_CUR Sk AFAA I A4
A7t T_DEPT, fEpki%{ GET_DEPT_NAME 1, % T_DEPT AI/E#FI | & A4k,
¥ OPEN_EMP_BY_DEPT iR [f] —/> REF CURSOR 7AFtg, AR & & 25 5 #R1 T 1 IR 01
SHREANE R, SRIE, WRLKGX 4 REF CURSOR A fif% 445 ## FETCH_EMP
PUER RS R 1245 RERN 1T, fJa, oTRAE it #2 CLOSE_REFCUR 3¢ ] 5 2
HAEI 26 REF CURSOR A5 &,

PATF B A2 B s A7 7 el ek oM R . AR Y9, (22 i REF CURSOR 6AY
EMP_REFCUR & ijifprE it V_EMP_CUR, V_EMP_CUR {7 — /M85, %6548
[ 7ERE 7 2 oK ORI A 2 [R] 4% 338 1A 45 2R 4.

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;

W 43 A LR R A i

EMPLOYEES IN DEPT #30: SALES
EMPNO ENAME

7499 ALLEN
7521 WARD
7654 MARTIN
7698 BLAKE
7844 TURNER
7900 JAMES

KXXAKA XKk hkhkhhhhhhk
6 rows were retrieved

DIFEE Z i B 55 — R sc Bl e — 45 i vk, B, K28 B w2 E g duh, moAs
P fE FETCH_EMP fll CLOSE_REFCUR, 3, X B A Hids#287
EMPREC_TYP kil kA & 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') 5
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('#%kskskoshsnhdnhdnhkrss');
DBMS_OUTPUT.PUT_LINE(v_emp_cur%ROWCOUNT || ' rows were retrieved');
CLOSE v_emp_cur;

END;

JE 4 A DL T AR A i

EMPLOYEES IN DEPT #30: SALES
EMPNO ENAME

7499 ALLEN
7521 WARD
7654 MARTIN
7698 BLAKE
7844 TURNER
7900 JAMES

*hkkhkhkkhhkkkhkhhhhhhkkhkkx
6 rows were retrieved

MR EFE (PL/SQL)
I MEEAFFENREFM, B, WREE HZEFM, IBan Pk RmgERF
([EXS
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Bix

»»—DROP—PACKAGE —— EFeE >
BODY

fihik
BODY

fi e RMBR AR P 0k, SRS B OGHEY,  TIB 0 ] I A B A 7 A M A e e 6
EiE,

BFe 4
e ERE P E AP
BNl

DU 49098 B G ] RS 4% EMP_ADMIN [ #2561 £ 1k
DROP PACKAGE BODY emp_admin

LA 735 90 358 B ] ] s A B3 2 P B0 B LR 1
DROP PACKAGE emp_admin
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£ 3 B REENHIKRR

RYUE BRI G TR Pt 0, T ST & 4R 1E.

fltm, W ARG E LBk AT T 8D fE:

o IR R IR B IO B E R,

o B AR RGN SCM RS ERYSCERTE 5%,

Y RONEE S L R RS SR e

AT SQL BN HAEFF, DB2 i 24T 8 Ar 2 A R 4t 8 SR Bk,
XFTAI= A, RGEE AR 2 3 H%:

« DB2 Express®

* DB2 Express-C
* DB2 AR

DBMS_ALERT #&it

DBMS_ALERT Mt — At #2, F T MR, S BRI 4

AR A7f#7E SYSTOOLS.DBMS_ALERT_INFO 1, SYSTOOLS.DBMS_ALERT_INFO f:
5 — YO R Ml o2 5 | MBI 72 SYSTOOLSPACE AR I,

HE R SYSIBMADM,

DBMS_ALERT HLH L T 51 R G0 LpiEE.
# 11. DBMS_ALERT #4erbi] JHHY R 48 52 X HiIFE

B2 ik

[REGISTER T 7] VMU 24 B 27 L B AR,

[REMOVE J1 7 Ik B 48 5 AR A VAT

[REMOVEALL ;17 I 55 B A 4R T A

SIGNAL idf4 FIE 5 S WG A S 1 H

[SET_DEFAULTS it 7 %% WAITONE F1 WAITANY jd 2946 mf
1] i1 .

S TR EL T 640 11 B

PR E ISR L,

A%

AR BT R E FF R AR, DBMS_ALERT B i BAER A M. i, #&
] AE AR R O — AN 2 A Rk A S T S B e R N s T AR

DBMS_ALERT A& HZ5R M K i R il B 2% CUR_COMMIT % & & ON,
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BNt

fil &z 4% TRIG1 G0, MiER: 1 Wi 2 kR, w%, SRk,
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( 'trigl', NEW.C1 );
END@

MiEH: 1 &4 INSERT iE4],

INSERT INTO T1 values (10)@
-- Commit to send messages to the Tisteners (required in early program)
CALL DBMS_ALERT.COMMIT()@

MR 2 IEATEEM ARICE R wigl IR IZ TR T L.

CALL DBMS_ALERT.REGISTER('trigl')e
CALL DBMS_ALERT.WAITONE('trigl', ?, ?, 5)@

WE7R AR B AT i i

Value of output parameters

Parameter Name : MESSAGE
Parameter Value : -

Parameter Name : STATUS
Parameter Value : 1

Return Status = 0
REGISTER I - EMBWIEEZER
REGISTER i #2124 /i 2 08 DU ICES 2 1Y 45 4.
BiE

»»>—DBMS_ALERT.REGISTER—(—name—) ><

OEES %5
name

KA VARCHAR(128) MM ASHL, MTHREE R AHK.
=z
X} DBMS_ALERT #i8t() EXECUTE F§AY.
Nt

i/l REGISTER s F2LAST X E 4R alert_test HEATIEM, R SFFHES.
SET SERVEROUTPUT ON@

CREATE PROCEDURE procl()
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 procl@

BER A LA i

Waiting for signal...
Alert name : alert_test
Alert status : 1

REMOVE 1% - BREAXEEZHRAIEM
REMOVE 1 F2 M\ 24 Al 21 H Bk 25 %7 48 8 241 1913 .
Bk

»»—DBMS_ALERT . REMOVE— (—name—) ><

OS2
name

Ay VARCHAR(128) Wit ASHL, FIT 162 B 455,
2

% DBMS_ALERT #iffify EXECUTE 4341,
45

{#i . REMOVE i3 fE£%4 alert_test,
SET SERVEROUTPUT ONG

CREATE PROCEDURE procl()

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 procle@

o A B AT i
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Waiting for signal...
Alert name : alert_test
Alert status : 1

REMOVEALL 338 - BREXMEZRA0EM

REMOVEALL 1 #2 M\ 24 i 2 36 A s 25 6 i A 24 ) 1 A
Eik

»>—DBMS_ALERT.REMOVEALL ><

=z
% DBMS_ALERT 8] EXECUTE }§4Y.
BNl

ffi il REMOVEALL i3 F2 5 2 X6} FIT A 4 1% A 73 131
CALL DBMS_ALERT.REMOVEALL®@

SET _DEFAULTS - i&& WAITONE #1 WAITANY g9% 0 a]

SET_DEFAULTS id#2%® WAITONE F1 WAITANY i B4 FH 0% s a] [a] b
BiE

»>—DBMS_ALERT.SET_DEFAULTS—(—sensitivity—)

v
A

TESH

sensitivity
AN INTEGER [ AS%k, T18xE WAITONE Hl WAITANY iFEk £ (s
SRymtEIE R CRLRMT) o GnRRTE e, IBABE TSN IR EIRE A 1 #,

=2

% DBMS_ALERT #i#tfy) EXECUTE 4544,
w51

ffi | SET_DEFAULTS it #2345 WAITONE F1 WAITANY i 2 %8 1A H ) (7] B
SET SERVEROUTPUT ON@

CREATE PROCEDURE procl()
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_pol1ing);
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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 procl@

BER A LA i

Polling interval : 3

SIGNAL % - RESRAEEZRAILHIN

SIGNAL i fE FfF 5 R Ul E MM B, 59 Q@mlEmEaEmiE. kil SIG-

NAL A, %S K E oilrds CEEXTERIEM AR )
Bk

»»>—DBMS_ALERT.SIGNAL—(—name—,—message—)

UEES 2|
name
FHLy VARCHAR(128) Wi ASHL, FIT 1R 2 B 475,

message

KIl VARCHAR(32672) HAS KL, M ERG B E.

if, WAITANY 5 WAITONE i F2 ] g 3R L 8.
LS
%I DBMS_ALERT #itltf) EXECUTE 4$F4X,
BNl
i il SIGNAL JHRERFIXER alert_test HYSEHIKH{E .
SET SERVEROUTPUT ON@
CREATE PROCEDURE procl()
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 procl@
R A FE LA i

Issued alert for alert_test

WAITANY T3E - EFFEA2EMER

WAITANY i 2 8 FEAT AT 7 AU i 1 2R

Bix

K

T

i
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»>—DBMS_ALERT.WAITANY— (—name— ,—message—,—status—,—timeout—) ———><

TESH
name
AN VARCHAR(128) kit S5k, H &4 21,
message
Rk VARCHAR(32672) (i, Hy % SIGNAL T FEAEMIHE,
status
A% INTEGER Wfii 2%, Hp &t AR b R, e L FE:
0 KA TSR,
1 KA T T,
timeout
JH INTEGER W A S5, MT 48 e S EMmntm g (IR |
o
% DBMS_ALERT ity EXECUTE 4741,
P
WL —ANiE#E1T CLP 7R waitany.clp DAFRUCAR Ao i & 4R

waitany.clp:
SET SERVEROUTPUT ON@

CREATE PROCEDURE procl()
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 procl@
i 5 — N EEIEAT A signal.clp DIXFER any_alert & {55
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@

A signal.clp A= DL T4

Issued alert for any alert

A waitany.clp A= DL T 4

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

AixixAA

AR WAITANY i B0 R ENHE &4, A% 4k E SQLO443N,
WAITONE I18 - EHFEEZER

WAITONE i #2 46 R4 2 iz 2R,

BiE

»>—DBMS_ALERT.WAITONE— (—name— ,—message—,—status—,—timeout—) ————><

TESH
name
AN VARCHAR(128) Mk ASHL, M T35 & 4 2%,
message
RHK VARCHAR(32672) (it Z4, Hy % SIGNAL TR AEMIH A,
status
A INTEGER Wkt 24k, HA & i Rk m RS, mrae L~ E
0 KA T,
1 KA T,
timeout
K INTEGER Wi A S5, M 48 E ST e & R it al & (LR |
g
% DBMS_ALERT #iffliffy EXECUTE 4341,
45

147 CLP A waitone.clp DIIZURZEHR alert_test,

waitone.clp:
SET SERVEROUTPUT ON@

CREATE PROCEDURE procl()
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BEGIN
DECLARE v_name VARCHAR(30) DEFAULT 'alert_test';
DECLARE v_msg VARCHAR (80) 3
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 procl@

il B — BT A signalalert.clp DIETXTEIR alert_test & HI1E 5.

signalalert.clp:
SET SERVEROUTPUT ON@

CREATE PROCEDURE proc?

BEGIN
DECLARE v_name VARCHAR(30) DEFAULT 'alert test's
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@

A signalalert.clp ALl R4

Issued alert for alert_test

A waitone.clp A= DL T e

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 #&ik

192

DBMS_DDL #ER$AE T TR DDL X4 (nfife, fibk#s, A PL/SQL &)
fohfe. EABMIt, ATERRERIEEEITELT, K SQL X 4HkE BIHEE.

IXEEXF G DDL i A f [ I 7 (R i 42 41 19 223 AR L & DB2 H s [ it B £t

WALl SYSIBMADM,
# 12. DBMS_DDL #8345 LI T HIfE.

BIFEE IR it
RAP b % AR B AR BT ALY DDL 3 A A ROIAL I
A,
[CREATE_WRAPPED jJ 4| e 2 DI fo A% (R & DDL i A,
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WRAP f# - #4i{¢ DDL i&Ef)
WRAP AU 529 DDL 35 A48 iRk DDL 154,

Bix

FERR L DDL A, o AR AR AL SQL B A an T 7 st AT s Joik b
THECGE AR, ISR DDL iR R R T ahabflRe e 3, IR K0 2 51 R 5 1
(R AT SR Y.

»»—WRAP—(—object-definition-string—) ><

SH
object-definition-string

% DDL 434 CLOB(M) RMMTFHHE, TN FIINEL -
(SQLSTATE 5SUA00):

e create procedure

* create function

* create package (PL/SQL)

e create package body (PL/SQL)

* create trigger

e create view

 alter module add function

e alter module publish function

 alter module add procedure

e alter module publish procedure

4ifE CLOBM) FAIMFAFER, A& ATE AR CanmmAs. gl Jthih
RYEET SR A R, OF H A A O AR A A S K AR . DL Bt A RR (B OC BE E
WRAPPED) B CHET 5 R A G PUAT BRBH W RE P IR S5 e O M5 B ff B AvAR X
A pppvvrrm, FHH:

« ppp fHHIERF SQL ¥77= MFRiNh DB2 %% Linux® K. UNIX® Kifl Win-
dows® [t

o v B APNERRARR, 114097

o rr SEARAECRATIBRR, <077,

o m g IFA BRG], o7,

fan, WA 9.7 MEITA 2 B ARiR o SQL090727,  BLiY FIAR ¥ it 55 4% Jm B — >

B E (az Ml AZ) | 307 (09). TRIKHME S, B TRl fr R al 35
HURTZR Z Ah, A2 X AT ) EAT AR AT TR G A

ZwAiJ5 9 DDL /A E Fol i i A A 2SR A, ARG RURE SQL BRI
RAKE, IE2% PR (SQLSTATE 54001),

T AR RS R E RN, I AR i e K
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B
% DBMS_DDL #iHif{) EXECUTE 454X
51

LA AR B B/ TR AR R (IUEREA 40 /M) # eR BT B0 b R A

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 SQLO9072 obfuscated-text

2. A=A T BB A AR A (B RO AR S AY il 2 2

VALUES (DBMS_DDL.WRAP ('CREATE OR REPLACE TRIGGER ' |
"trgl 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 trgl WRAPPED SQLO9072 obfuscated-text

CREATE_WRAPPED I1& - ZpEEMLits

CREATE_WRAPPED &85 4li St A8 DDL Xf 4 & AR M Hi ik DDL %14 & X,
SR G TE B R R X 4

Bix

FER L DDL A1, W BRZ MR AL SQL BN T 77 b Tdaig: ok e
IR AR A B I AL

»»>—CREATE_WRAPPED—(—object-definition-string—) ><

SH
object-definition-string

¢ DDL %Al CLOB(M) RMMTFHHE, WK FINEL -
(SQLSTATE 5UA00):

e create procedure

* create function

» create package (PL/SQL)

e create package body (PL/SQL)
* create trigger

* create view

 alter module add function

e alter module publish function

 alter module add procedure
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e alter module publish procedure

BRSO L DDL A1 FAF R, ARG ShAAT1% DDL R4, H i
FIAEV A A= %0 & 2 A7 4306 (40 PATH FI CURRENT SCHEMA ) DL K4 i
& B ALK,

Yt i R AR TE M TSR R, I A TE FIFE A el & 4. MR 247k (JFERE

5 WRAPPED ) , MW IRA LHITERER N HETFRSHNER. FEMN

¥ 2 R pppyvrrm”,  HiH:

o ppp HFEER SQL ¥/ fbriHoh DB2 % Linux® A, UNIX® RiAl Win-
dows® hR

o v B ANPINERRARR, 114097
o SE-AWAECRATIbRR,  ane077.
o m R IFERHE S, o,

fran, WA 9.7 BIEITE 2 FARIR N “SQL09072”,  BLRY AR PR 55 A% 5 IR — 1
BT E (az Ml AZ) | BT (09). TRIZME S, B TRl ff 85l 35
MR Z Ah, A2 X ATE A EATAE AT TE Rk A A

ZfidJ5 () DDL /A R Wl 35 ) (2SO A, AR RBL SQL TE AN
RAKE, 2t B4R (SQLSTATE 54001),

T IR R E RN, I AR B R T K
2

%} DBMS_DDL ity EXECUTE 474U,
51

LAl — Bt ek g, I RURSE B/ TRORVEEARS (WUE 8 40 /hip)

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;

12 1y AT CALL WA, SO SALARY & HIX M 1 17 1
SYSCAT.ROUTINES.TEXT B 2L T DL T 45 2

CREATE FUNCTION salary(wage DECFLOAT) WRAPPED SQL0O9072 obfuscated-text

2. A — TR R 2R B A BRI AL il 2

CALL DBMS_DDL.CREATE_WRAPPED('CREATE OR REPLACE TRIGGER ' ||
"trgl 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;

TERIIPAT CALL EHJG, Sk #<“TRGIHX Y 94T SYSCAT.TRIGGERS.TEXT
Bk 20l T DL A
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CREATE OR REPLACE TRIGGER trgl WRAPPED SQL09072 obfuscated-text

DBMS_JOB #&1it
DBMS_JOB B fI T G, JB A AR Al )
DBMS_JOB HJft ki ST ST RT (ATS) WU (UR L BIHHESRINE ATS

BIEAEL, SEPRAT S5 2 FRiE L {f DBMS_JOB. TASK_NAME_PREFIX i F2 44 Fr 54 @ VE ML ARis
BT, U0 SAMPLE_JOB_TASK 1, Hrf 1 EAEARIA,

VEMVIZAT G i A AE B R P I A7 L A2, SUBMIT b #2 F TN s AR i e 3. &
G X REAAEAL IR VR ARIR, I LA R H S A i 1 A R T4 3 1 ks A7 s ]
Jr e k.

B AR RE I hia T SUBMIT i, A%, 281# SYSTOOLSPACE %5 [H],

HEX] DBMS_JOB fil#e g FTE LA B, i5ia17:
db2set DB2_ATS_ ENABLE=1

YENV (B AT T A% B T %2 5% next_date 1 interval, next_date %%k
& H WInFRME, AT & FIRBATIEAL R H RN E], interval S28UEFAFH, &K
{4 H WA ) H ek gk, EPATENL 2 w7, &4 interval 250 iRk itk
{8, AR B HBEVE A5 next_date (. RGHATIEN. TR TR, Mk
e Z R EH X interval rhigRE AR, DUESE M0 T IRATH next_date
H B ],

% next_date ZHHRERVIINE, CIHEEVRALRYS — WIS T BB N TE 24 IR ] 2 5 2eid
245 TR, FHia T EEAL 2 AR E] )R R R D 5 A,

BRI B SYSIBMADM,

DBMS_JOB LB T 41 R 50 SUBilRE,
# 13. DBMS_JOB #HeHu] Jf) 748 & X VI

P &R ik
[BROKEN i 7] 3 T E Ml S B P I S A 7,
[CHANGE 517 HAAFAL 5 H

=]

NTERVAL it T B B UGBS AT A H W R Bk i3

BOGTHR, MR T — AT I A

.
INEXT_DATE i VR T LS Tl ) A .
[REMOVE j3# MHCHR e IR Ml 5 L
[RON_I] HRBIPAAT A, BfE dlBE bR T,
B FR Al IFA il 2 SR AR .
HAT 12 H BT L,

# 14. DBMS_JOB H e ] R R4 &

g

DBMS_JOB il [ 5451 2 KM — SCHR .
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7 14. DBMS_JOB fHH ] ) R 588 i e (4E)

HEEAW £
TASK_NAME_PREFIX WHEEEGFFAEH, B EEEE A

55 VA LR P 04T 55 24 PR AT S

AixixAA

it DBMS_JOB HHG A5 s 1R 38 56 — BNV, ST 8 BT 558 BE R 71k
B

1. {7 SYSTOOLSPACE %[ (R IZREZMAGFLE) ;

2. AlgE ATS FEHLE, 1 SYSTOOLS.ADMIN_TASK_LIST,

ZHREFEL L, EiafT:

db2 SELECT * FROM systools.admin_task_list
WHERE name LIKE DBMS_JOB.TASK NAME_PREFIX || ' %'

HERMELIITIRE, Hiaf

db2 SELECT = FROM systools.admin_task_status
WHERE name LIKE DBMS_JOB.TASK_NAME_PREFIX || ' %'

BNl

a1 DR Rl e A job_proc, MUAFEAE I RRACKE ISR B I 1 A B A0 A A
VARCHAR %) jobrun FHr,

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'));
ENDG

SR AE DT

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 iI%E - B{EWpIRESIZE A C BT R I
BROKEN i #BVE b AR 2515 & A E A W7 sl o Hh Ik,

BRAERE M RUN e, SHIPRRERATE PR,
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Bix

»»—BROKEN— (—job—,—broken

) »<

l—,—next_date—|

Y

job
RIS DECIMALQ20) Hyfi AS%k, M1 48 ZE R C H BrsicR il i e i is
P,

broken

FHI% BOOLEAN i AZ4L, T HeElElRaE. Wi E A uue”, I21E
RAVEE R broken (T ) . ANSR G B A “false”, AP AMEMCIRA B E A not bro-
ken (i) . BrIEMT RUN 8%, BUAREZ T WE D,

next_date
KA DATE ]t AS%, HT4e B Fkiats H BAImta],  Seas (e R
SYSDATE,

=z
% DBMS_JOB #itf) EXECUTE ##4%.
BNl

A1 AR 104 FVEML RSB B S
CALL DBMS_JOB.BROKEN(104,true);

A 2: KRR EON AR
CALL DBMS_JOB.BROKEN (104, false);

CHANGE 112 - Bl

CHANGE BB srrE b mrt, Wi SQL i), ki T iaztT H A E
AR AT,

Bix

»>—CHANGE—(—job—,—what—,—next_date—,—interval—) ><

KHI DECIMALQ20) 1% AZ4, MT 4w A ZE 0 E ek rtnii.
what
KAk VARCHAR(1024) i AZ%k, MITHRErTHATH SQL 1HA). i E i3
AEAFEALE, HHIESEEE A NULL,
next_date
FKHH TIMESTAMP(0) Wi ASE, RT3 ElEAL ) T ooz T H A E, g
BHAEA R, RIS E E S NULL,
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interval
HH % VARCHAR(1024) [ ASEL, 145 RAE B LY T WRas AT H A8 [E]
B H R, ISR B AR, RIS E0E A NULL,

L

X DBMS_JOB #itf) EXECUTE $FAY.

Znt]l

A 1 AR T UGS ISl 2000 48 12 A 13 B A S B R,

CALL DBMS_JOB.CHANGE(104,NULL,TO DATE('13-DEC-09', 'DD-MON-YY'),NULL);

INTERVAL iI1E - &EBIZITINE
INTERVAL 215 BRI E 1T,

BiE
»»—INTERVAL—(—job—,—interval—) ><
BH
job
A DECIMAL(Q20) Wi AZE, T 45 e Bl o izt /e b i briR,
interval
HH % VARCHAR(1024) [ ASEL,  FHT45 5 RAE MBI T RaGs AT H A8 [E
i) H 1 R,
=
X DBMS_JOB #itf) EXECUTE $FAY,
Gl

O] 1 AL B AT A AR AR RIE AT —
CALL DBMS_JOB.INTERVAL (104, 'SYSDATE + 7');

NEXT_DATE % - ZE{EAAYE1TH EAF0RT[E]
NEXT_DATE I #23E &VE T T astT H A,
BiE

»»>—NEXT_DATE—(—job—,—next_date—) ><

Ak DECIMALQ0) Wi AS%L, MTHea 288 NiaatT H e AR,
next_date

HH % TIMESTAMP(0) fd AZ%, HTHEELR T RiztT H WAIEE),
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=z
% DBMS_JOB #i#ify EXECUTE $541.
BNl

AP 1 RARALEY N UGEATIS TR S 2009 4 12 A 14 H:
CALL DBMS_JOB.NEXT_DATE(104, TO_DATE('14-DEC-09','DD-MON-YY'));

REMOVE % - MEIEEFMER{EALEX
REMOVE it % MECHE e vh il 53 4 o B9 VE L.
R TR PR PATIE N, 2 ] SUBMIT i #2 3B i 58 1A k.
SRR, MRS R S b AR
Bk

»»—REMOVE—(—job—)

Y
A

ZH
job
2RI DECIMAL(20) A% ASHL, FTH5 e B K R 5 B0/ R o i AmiR,
2
X DBMS_JOB #Ef) EXECUTE 454U,
BN

AP 1 B AP R R AR
CALL DBMS_JOB.REMOVE (104);

RUN #% - @& 2 PEElIETT
RUN i fEsg e iztT, B IZAE AT T P Wk S 2 anik,

7

»»>—RUN— (—job—) ><

SH
job

A% DECIMAL(20) HSAZHL, HTH8E Za Tl sl
=z

X DBMS_JOB #iHtf) EXECUTE $fAY.
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oLl

a1 e ETT
CALL DBMS_JOB.RUN(104);

SUBMIT 3% - fIE{ElENXHGEFEERIEES
SUBMIT I FRBIEAE MV & XI5 HAF A 2 JE

YRk i PEb ARl EPAT RO AF R, o — R BAT ALl i s 18] DL B A 3 T S Al i T
YIa AT H A o] (9 H 409 e 22 g

7

»»—SUBMIT— (—job—,—what

v

> ) ><
I—,—next_date |

l—,—interval |_ _| |
,—no_parse

SH
job

KAy DECIMALQ20) Wy 2%, M@ g En el rrii,
what

Al VARCHAR(1024) M AZHL, HITHEEShATTHAT SQL HEAIY 44 7K.
next_date

% TIMESTAMP(0) BYR] e A2 %, T35 e Elr) FUasqT H B A,
B4k SYSDATE,

interval
A%y VARCHAR(1024) fRIEk ASH, MT465E — A H IR, 1EXHZ e BoR
BJE, FaAR U AT E R PATHY H AN ], 402k interval 1% & 5 NULL,
MB2ZAE ALz fT—IK, NULL &6t 1{E.,

no_parse
A% BOOLEAN HyR[ s A4, MR E N tue, ABAARSAERIEAR X
SQL A HEATIR A A, MRIAES — IR PATYE LI AT IR LA, WRIE A
false, AFASTEQIEIEAAS X SQL EMHEfTiE kKA, BEE N false,

TR
% DBMS_JOB #H[) EXECUTE 4FU,
=51

P 10 DR R B A AR Job_proc GIEAVEML, MR RATE 5 /-8 HhAT,
I HA% interval ZHEIBCE (SYSDATE + 1) —KisfT—Ik.
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@

Wi 4 A4 b 40 R B

SET SERVEROUTPUT ON
DB2000OI SET SERVEROUTPUT #3< ALINSEAK.

BEGIN
DECLARE jobid INTEGER;
CALL DBMS_JOB.SUBMIT(jobid,'CALL job proc();',SYSDATE + 5 minutes, 'SYSDATE + 1');
CALL DBMS_OUTPUT.PUT_LINE('jobid: ' T| jobid);

END

DB20000I The SQL command completed successfully.

jobid: 1

WHAT I3 - E({EAIE1TH) SQL iEF]

WHAT 3B 8kt 5 A5 4T SQL %),
i&E

»»—WHAT— (—job—,—what—)

v
A

RN DECIMALQ20) HIfi AZHL, T 46 € EX H E S Eh & a T SQL A i
FEALARIR,

Wm%ﬂﬁ\MMHMMWM)%ﬁAﬁﬁ,ﬁ?%%&ﬁmﬁ%SQJ%@a
1

X DBMS_JOB #iHtf) EXECUTE $fAY.

Tl

AP 1 AR ECIEAT Tist_emp i
CALL DBMS_JOB.WHAT (104, 'Tist_emp;');

DBMS_LOB #&it

202

DBMS_LOB #HRBE L EE R4,

TEA IR A AL R R B R 5048 5 rp, WSROI S 8 BLOB, B4 K EMAE#% DL
i AR AXE K CLOB, MF2K MO LLFAFIT.

DBMS_LOB #iif £ % 10 MB LOB %,
R SYSIBMADM,

DBMS_LOB b dE T 5172,
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2 15. DBMS_LOB 11 A F I R 56 € X ) RE

BIFE AR iR

[APPEND 3 W — R gaE 25— Rx 4,

.m KHIEFT I RR 4,
OB AN KA 4.

|COMPARE o]

[[CONVERTTOBLOB 37

K A B et g — a0t .

[cONVERTTOCLOB 7Y

K bR e B AT

fcory i

W — DRI RIZHIE] 55— DRI 4.

[ERASE 317 7SI
[GET_STORAGE_LIMIT pi%1] ARIUIX G 1 77 Bt PR A
[GETLENGTH 5% RIS K,

[NSTR s %] P S PR 1% 0 ASBIRIRE (MGL
BIFLE) .

[ISOPEN 5 %4 Tor KA G E AT I

[oPEN ] IEIPNIES

[READ 174 BB 4,

RGN

FRIM 17 Fe IO S A R

BHIRE & KN4,

[WRITEAPPEND 1774 W R v X B S B R 45 R

TRIRB A A AR,

# 16. DBMS_LOB /> i7Ast#

NRATE HigRa ]
lob_readonly INTEGER 0
lob_readwrite INTEGER 1

APPEND iI% - B—{1KXMREMEZEZ —PKIH

APPEND @ REREBHE — AR GBI E T — I KIE.

E AR R N [R] — 2R,

7

»»>—APPEND_BLOB—(—dest_lob—,—src_lob—) ><
»>—APPEND_CLOB—(—dest_lob—,—src_lob—) ><
ZH

dest_lob

J&1 % BLOB(10M) = CLOB(10M) Fy4i A sty th 240, T8 E HARM &K%t
GOENIAE, WS src_lob RfE —BdEIH,
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src_lob
7% BLOB(10M) 5 CLOB(10M) MIMFAZHt, JHIT-4iit AT 4 0 K 52 s,
WY dest_lob Hpla] — K di A,

L

%I DBMS_LOB #i#tf) EXECUTE 454X,

CLOSE I - XFESHHARKITZR
CLOSE #2822 #1E.
&k

»»>—CLOSE_BLOB—(—I1ob_loc—) ><

»»—CLOSE_CLOB—(—10b_loc—) >

o
&5

lob_loc
A% BLOB(10M) 3 CLOB(10M) Ry Amikim 245, MT 48 & EXRH NS
Spregive:

L
%} DBMS_LOB #ibff) EXECUTE $§4L.
Nt
VNS
COMPARE F# - LLBEEITATR
COMPARE B8 $UEF X PN X 52 ) 203 5 RS AL ) 2 5 K B8 BT A0 470 0 9 LU B

I BRI S0OR (] -

o F, WERPARXR A8 E AL AL B E 1K 58 2 AR R
o dEF, QRN ZORAH [F

o X UNR amount, offset_1 B offset_ 2 /NTE.

BRI K G R — KR,
i&E

»»—COMPARE— (—1ob_I1—,—1lob_2 >
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v
A

| )

. I—,—amount |
l—,—offse t 1
I—,—offset_2—|

N

#ﬂ
1

ob

=~

ZHI%h BLOB(10M) 3 CLOB(10M) Wi AZ4, M THEa BRI — K%
I EN S, WY lob_2 FlE —dEIEm,

lob_2
% BLOB(10M) 1, CLOB(10M) Hyfii AS:%k, T 48 BB RS A KA 4
B EN S, WS lob_1 Fyla —¥dRIem,

amount
A% INTEGER (] it A S50, R RO B3R 2EH R BLOB, A2 444t Xf
amount F I HEATICEL, WR KX E B LA CLOB, IRAKEN X amount F4F
HEATHCRC, A (E A KRG e KR,

offset_1
ZHk INTEGER [n i AS8, MTHREHE - KM E IR E,. 8
—AFA (BT ) AR 1. BAEEN L,

offset_2
RIS INTEGER WA i AS%, MTHEES AN RN EH G E, 6
— AT (BT ) MR 1 SEER 1

2

I DBMS_LOB #i#ltf) EXECUTE 454X,

CONVERTTOBLOB T#E - B/ EEE A ZiH S
CONVERTTOBLOB 1+ 2 i 6 4 71 % g e 460 o0 — i i)

Eik
»>—CONVERTTOBLOB— (—dest_lob—,—src_clob—,—amount—, >
»—dest offset—,—src_offset—,—blob_csid—,—lang _context—,—warning—)——»<
SH
dest_lob
R BLOB(10M) i A S th 28, M T 488 F4F il B8 45 2 o i KO0 4
R DA
src_clob
KA CLOB(10M) HIMiAZEL, T 48 B4R 1 745 Bl 9 K0 S i 8%
amount

HAK INTEGER Wi ASE, WT 48 E BN src_clob BIFAFEL.
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dest_offset
ZHISh INTEGER B A sl i 24, HMT 2 Hbr BLOB H W IG5 AJR CLOB
M E (FEi) . BN 1,

src_offset
JHIh INTEGER 1 Asifith 24, M T4El CLOB W s % HAs BLOB
EH AL E (LFERE) . B DFEF AN 1.

blob_csid
A% INTEGER M AZ%, HMTHE&EHM BLOB HIFAF RN, HELMY
B A TTAR DT FC.

lang_context

FAK INTEGER Wi ASH, MTieEKmiEs LT3 WEMMA 0.

warning
KA INTEGER Hfiihi 2%, fhARME 0,
LS

%I DBMS_LOB #ithi) EXECUTE 4§4%,

CONVERTTOCLOB I8 - JZHtHIEiREEAFH

CONVERTTOCLOB i+ #2 fig 6 4 — 3 il 53 % ¥ 745
BiE

»»>—CONVERTTOCLOB— (—dest_lob—,—src_blob—,—amount—, >

»—dest_offset—,—src_offset—,—blob_csid—,—lang _context—,—warning—)———><

SH

dest_lob
KA CLOB(10M) yfi ABihn 240, M T4 a8 Il s B e 2 Horp i KOnt
L ENLAY.

src_clob

A BLOB(1OM) I AZHL, T 1652 B i) — IE e i) K x5 52 (s
amount

KAy INTEGER [ ASEL, FHTI6E BRI sre_blob HFAFEL.
dest_offset

JH0k INTEGER [ Aot 240 HT4E B4 CLOB M 455 A BLOB
M E (IR . BTN 1.

src_offset
JH % INTEGER [ Asiifi it 24, HMTH52i BLOB # )W FFi5 2 HAr CLOB
FH A E (IFET5) . B -1 FERFNAE 1,

blob_csid
27k INTEGER [fii AZ%, FFIEH BLOB MFAFHEMIN, A5
P PEACHS T AR DE L.
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lang_context
Al INTEGER WS ASEL, WMTHEHHRiES LT IEXHh 0.

warning
M0y INTEGER [t 2%, 1625k [E 0,

L
%I DBMS_LOB ##tf) EXECUTE 454X,
COPY T - H—NMARUREHEZ—ITRIAK
COPY I RAENSHS — AR LA HIE A — KR4,
R WM G E R QAN il — BB
Bix

»>—COPY_BLOB—(—dest_lob—,—src_lob—,—amount >

> r | ) >
,—dest_offset
|—,—src_offsetJ

»»—COPY_CLOB—(—dest_lob—,—src_lob—,—amount >

> B | ) >
,—dest_offset
l—,—src_offset—l

BH
dest_lob
2% BLOB(10M) 1, CLOB(10M) [ Aoifiith 2%, HTI8E src_lob B
FI R R EN A, DA src_lob ARl — B dE A,
src_lob
% BLOB(10M) 5 CLOB(10M) Wi AS%, MTHeE BN RN dest_lob 1)
KIGIEN 2, WIS dest_lob [a] —BAE2EH

amount
HHk INTEGER Wi A S5, MTHEELHIN src_lob BT 8 FFFEL,
dest_offset

A0y INTEGER W[ iEfii A%, T8 E B R KX R o R IR S AR 4 1
M, B ENE L SREEN L

src_offset
2RA1 INTEGER [ ATk AS KL, T4 % IR0 G rb B TR 2 ) 21 F AR R 42
MALE, B OE N 1 SREEN 1.

2

%} DBMS_LOB #i#tf) EXECUTE $fAU,
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ERASE 112 - ERAXRHIERS

ERASE i #2 RE 05 42 55 K & 1 &84,

BB R G EIRE B E 7R B O F A SAT (X BLOB) szt (i
CLOB) . RXGHIEbRA/NA AL,

Bix

»>—FRASE BLOB—(—Iob_loc—,—amount

) > <

l—,—offset—| )
»»>—ERASE_CLOB—(—Iob_loc—,—amount ) ><
l—,—offset—l
S8
lob_loc
21 BLOB(10M) s CLOB(10M) fifi A skt 28, T8 & SRR AR 4
2 oL A
amount
A0y INTEGER [ A sl th 280 T8 B0 10 737 sl A 4L
offset

%)y INTEGER M9ATEMA S, FATHE Kt g of AR B, A5
HRFEHRE 1 ALY 1,

e
% DBMS_LOB #tff] EXECUTE 4L,
GET_STORAGE_LIMIT F# - iREXf&KXALIFAITKRAIBRFI
GET_STORAGE_LIMIT & %GR [0 3% 5 KT FR i Aoxt 5 A R il
1%PRAOR M INTEGER {H, 1% {H R MU 2 e K n] Sei/r K3 2 KD,
EiE

»»—GET_STORAGE_LIMIT—(—) >

=

% DBMS_LOB #ififj EXECUTE %544,
GETLENGTH H# - REIXNFHKE

GETLENGTH pR#R [F] KX 4 1K JE,

IZEBUR [E] INTEGER {8, 1Z{HRBERXTRIKE, X+ BLOB, KELIF, *F
CLOB, KELIFFFT.
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Bix

»»>—GETLENGTH—(—1ob_loc—) ><

o
&

lob_loc
i BLOB(10M) I CLOB(10M) Wi AZ4, T e B REUL K A%
1) 5E (LA

2

X} DBMS_LOB #i#tf) EXECUTE $#4U,

INSTR ¥ - BEGEHEXPE n MEFIRIGE

INSTR BR R [ R X G 25 RIS n A SEHTIY LA

IZERBGR [E] INTEGER fH, ZEHFERKMZEFE n &K (1 ok 3878 HBZEA 0L
B, N offser 45 5E M0 E TR,

Bk
»»>—INSTR—(—I1ob_loc—,—pattern C )
—offset————
,—nth

SH

lob_loc
A BLOB # CLOB Wi A%, MTI5eEBAERFEER pattern WKL
ENLAE.

pattern
KMk BLOB(32767) 3 VARCHAR(32672) Wi AS%k, MIT 46 E BA 0 K4
ATl TR, R, IR lob_loc 3 BLOB, #RA pattern w7
3 BLOB; IR lob_loc & CLOB, W4 pattern W40} VARCHAR,

offset
2% INTEGER (] ki A2k, HTI8E lob_loc HFHIEIEER pattern I E,
B—AFHEFRNNE 1, BEEN 1

nth
AN INTEGER Bynlit 24, HTI8EME pattern WAL (N offser % E HINL
BTG . BAEN L

L

%I DBMS_LOB #tf) EXECUTE $54%.

ISOPEN F# - JMiXAMNREERCIFH

ISOPEN %524k A INTEGER {H 1,
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Bix

»>—ISOPEN—(—Iob_loc—) ><

5%

§

lob_loc
RIS BLOB(10M) 3 CLOB(10M) Hyfii AS4, 148 eRECE M i KX 19
ENLAR,

=

%} DBMS_LOB ##tff) EXECUTE %541,
OPEN i1 - #THKAX%

OPEN if f &2 4k,

Eik

»>—O0PEN_BLOB—(—1ob_loc—,—open_mode—)

\4
A

Y
A

»»>—O0PEN_CLOB—(—1ob_loc—,—open_mode—)

ZH

lob_loc
24155 BLOB(10M) 5 CLOB(10M) Hy%m A sk th 24, H T8 & BT YRI5
{14 %E (V7 4.

open_mode

KMy INTEGER Wi AZ %, HTHERMEHITIH T, &EHN 0
(Tob_readonly) WfPLHiE 4T H. HEH 1 (Tob_readwrite) BfLIEE 4T
It.

b

% DBMS_LOB ity EXECUTE 4#A4L,
READ i1 - iZEEAKNRHEIERS

READ 1 #2REMS K KN G2 10 4 B I R 22 i X,

Bk

»»—READ BLOB—(—I1ob_loc—,—amount—,—offset—,—buffer—) ><

\4
A

»»—READ_CLOB—(—I1ob_loc—,—amount—,—offset—,—buffer—)
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lob_loc
A BLOB(10M) 5 CLOB(10M) M4 AZ 4k, T8 E U KA 4 00 & i
.

amount
R INTEGER W A Sk th 24, T 488 B U 50 sl # A 4.

offset
JHA INTEGER B AZH, MTHe e BRI E, £ - PMFWRFENN
i 1,

buffer

A% BLOB(32762) i, VARCHAR(32672) [4ith 4, MT45 e KN %
AR &, W lob_loc i BLOB, 4 buffer W%k BLOB, U lob_loc N
CLOB, R4 buffer 75l VARCHAR,

5

X DBMS_LOB #iHtff) EXECUTE $##Y.
SUBSTR H# - REIXXREIFRS

SUBSTR PR £ g 53 [0 KX 42 1 &R 53

12 PR RS [ o R B KX G (3R [1 569 BLOB(32767) (%1 BLOB) 2{ VARCHAR
(XfF CLOB) fH.

273

»»>—SUBSTR—(—Ilob_loc

) ><
I— —amount |
|—,—0ffsetJ
SH
lob_loc
R BLOB(10M) &, CLOB(10M) Hyfii AZ: %L, 1T 46 & EERE U KON 4 1 5 or
.
amount
KAl INTEGER R[4 AZS%, MTHE e ZR E M F 8T gl
32,767,
offset

A INTEGER HIr[iEf AR, MTIE R R I RR BRI E, B —
MFWEFAFNME 1 BEEN 1.

Z
I DBMS_LOB #ithf) EXECUTE $§4%,
TRIM T2 - BAMFEEAEEKE
TRIM I FEREAS K KX G b M3 E K,
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Bix

»>—TRIM BLOB—(—I1ob_loc—,—newlen—) ><

»»>—TRIM_CLOB—(—1ob_loc—,—newlen—)

\4
A

SH

lob_loc
A% BLOB(10M) 5 CLOB(10M) Hyfi ASifith 28, T 45 & BB R4
1) 5 LA

newlen
Ak INTEGER Wi ASE, T 488 K0 5 B8 2 18 717 sl 4 481
=

% DBMS_LOB #iHtff) EXECUTE $fAY.

WRITE 318 - BEEBEEXMH

WRITE i #2 RE 05K 088 5 2 R X4,
KT G LT 48 E LA I H B A 45 5 K A AT o] PR A B8 9 22 o X Fp iR 45 5 BT 78
£

ITIY
Bix

»»>—WRITE_BLOB—(—1ob_loc—,—amount—,—offset—,—buffer—)

\4
A

»>—WRITE_CLOB—(—1ob_loc—,—amount—,—offset—,—buffer—)

v
A

S

lob_loc
A% BLOB(10M) ¢ CLOB(10M) Hyfi Asifith 248, M TIREEE AR RS
SopreRivE: S

amount
I INTEGER [ AZH, HTHEE buffer HES 2GR F 1 8l FHFEL
offset

KAl INTEGER M AZSE, MTHEMERNE I L IFRE AR (LIF
WHFRI) . KMERBER 1.

buffer
2 BLOB(32767) 8, VARCHAR(32672) Wi AZH, HH & EE 2 RXE
HIEE, WR lob_loc 5 BLOB, #R4 buffer #75% BLOB, UIH lob_loc H
CLOB, HB4 buffer W%} VARCHAR,
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%7 DBMS_LOB #ilkfy EXECUTE %A%,
WRITEAPPEND 372 - BEIEEMERMNRERE

WRITEAPPEND i #2 G5 £ K Xf 5 45 s i,

Bk

»>—WRITEAPPEND BLOB—(—Iob_loc—,—amount—,—buffer—) ><

A\
A

»>—WRITEAPPEND_CLOB—(—Iob_loc—,—amount—,—buffer—)

S

lob_loc
JsH % BLOB o, CLOB (Wi A il 28, FT 45 & Zof =il g i K3 41
ENLEE.

amount
H%I% INTEGER (% AS%, JHTHSE buffer BB INZE A4 0045 5k F4F
.

buffer
A BLOB(32767) @ VARCHAR(32672) Wy A%, Hrp & BEB M2 Ko
S8R, WE lob_loc & BLOB, IS4 buffer %75k BLOB, IR lob_loc Ky
CLOB, R4 buffer %75l VARCHAR,

2

I DBMS_LOB #i#lt[) EXECUTE 454X,

DBMS_OUTPUT #&i

DBMS_OUTPUT #ibedfit 7 — it #8, JHTHEE (SCARTT) s B X A DL &%
MIH B X RO B, ey R RS AT B B S S s B, X
HRRREA A,

BEREER B SYSIBMADM,

DBMS_OUTPUT #4551 R 40 SLHIFE,
Z¢ 17. DBMS_OUTPUT # b o] i) &% 2 X HIFE

PIREH i

[DISABLE S77 S B

[ENABLE 37 Ji R B R X

[CET_LINE 577 M L RO 7

[GET_LiNES 197 M BRI 75 247 3l A B
L

[NEW_LINE 57 5 74 R AL B .
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2 17. DBMS_OUTPUT #iHrb ] FHH & %5 2 X WIFE (4E)

BT BFR iR

PUT i 2 W A AL FE AT 45 SR AF 7 51 1) 4% R R T B 2%
XA,

PUT_LINE i 2 WAL HE — AT R T 50— 1T AR T B 2%
WX,

PO e b ) o FE AR T BRI, R AT (CLP) 4 SET
SERVEROUTPUT ON ¥ 4 5 & i) 2 b v ey 1
w51

1t procl 1, fiiJfl PUT 1 PUT_LINE i #eRt — 17 CAMENH B mX . procl 4
—Kiaf7if, 248%E SET SERVEROUTPUT ON, Jf HiH B Zemr X %474 R
CLP @ . procl #—WIZfif, %4§% SET SERVEROUTPUT OFF, JfHARLTE
CLP # 1 ook B B g X AR T17,
CREATE PROCEDURE procl( P1 VARCHAR(10) )
BEGIN
CALL DBMS_OUTPUT.PUT( 'P1 = ' )3
CALL DBMS_OUTPUT.PUT_LINE( P1 );
END@
SET SERVEROUTPUT ON@
CALL procl( '10' )@
SET SERVEROUTPUT OFF@
CALL procl( '20' )@
S A R DA T i
CALL procl( '10' )
Return Status = 0
Pl = 10

SET SERVEROUTPUT OFF
DB20000I SET SERVEROUTPUT #3< ALINSEAL.

CALL procl( '20' )

Return Status = 0
DISABLE 112 - ZRHHFEZMX
DISABLE i #2425 HH BZZhX.,

WEFLEATIR, SHEF B EMKHFRBTA TS, 4 PUT, PUT_LINE 5 NEW_LINE
S AT L s, 9 FLAS 1] 4235 07 3 T 45

Bix

»>—DBMS_OUTPUT.DISABLE

v
A
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% DBMS_OUTPUT #i#ffy EXECUTE 4541,
BNl

PATR 7R 4% T2 i 2 35 B4 1 B G2 b X :
CALL DBMS_OUTPUT.DISABLE®

=k
BAEA I B X 5 A ARG S, 15 ENABLE id7#%,
ENABLE 318 - BREBEEZMX

ENABLE GLFR2 R GENPEC. JEAT o 2, AR P T SO B
A 2 0 B A .

Bix

»>—DBMS_OUTPUT.ENABLE—(—buffer size—)

A\
A

TESH

buffer_size
R INTEGER WM AZ4E, MTHe el B e XK (DIFEit) .
HBXT buffer_size $8E/NT 2000 HIE, IBAZEMIXAK/NEE R 2000, G1HEI%E N
NULL, HBAM4E R X K /N 20000,

L
it DBMS_OUTPUT #ffi EXECUTE 5L,
BNl

PATR 75 FHE B g IX
CALL DBMS_OUTPUT.ENABLE( NULL )@

RixinA
"3 ] ENABLE 1 B2 ok £ o LA T B P IX R/, [H G DX 14 B A T R K S 2
B PNEY:ERUUR

GET_LINE i#3E - MBEZMXIKET
GET_LINE i JH B X ARBCCATT, AR AT R A4 L,

Ron: ERATAACEAT PSRN AR B ZEIX, Gl PUT_LINE Rf2, sC&fext PUT
A REVEAT — RSP MG ] NEW_LINE 37,

Bix
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»»>—DBMS_OUTPUT.GET_LINE—(—line—,—status—)

v
A

UKL %5
line
Ay VARCHAR(32672) (it 24, T IH B 22 vh DR 8] SCAAT
status
KA INTEGER Hfith 2%, MTHR77m2 % IWH B Zerh DXk o] 717
© 0 fRCaR EAT
o 1 FRARR [E4T

2

% DBMS_OUTPUT #iltf) EXECUTE 454X,
w51

i/l GET_LINE i ## M IH B IXRBOCCATT, FEtREH, procl 4 —17 SCAENTH
BZmIXH, proc3 MIHEZ X RBCCA I HIH A HFR messages H1, AR5 &iBfT
proc2, {HEHEAS B ZWIX, AR S B X I SC4<, SELECT 154
is4TI, BEAURE procl TR A,

CALL DBMS_OUTPUT.ENABLE( NULL )@

CREATE PROCEDURE procl()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( 'PROC1 put this Tine in the message buffer.' );
END@

CREATE PROCEDURE proc2()
BEGIN

CALL DBMS_OUTPUT.PUT_LINE( 'PROC2 put this 1line in the message buffer.' );
END@

CREATE TABLE messages ( msg VARCHAR(100) )@
CREATE PROCEDURE proc3()
BEGIN
DECLARE 1line VARCHAR(32672);
DECLARE status INT;
CALL DBMS_OUTPUT.GET_LINE( 1ine, status );
while status = 0 do
INSERT INTO messages VALUES ( Tine );
CALL DBMS OUTPUT.GET LINE( line, status );
end while;
END@
CALL procl@
CALL proc3@
CALL DBMS_OUTPUT.DISABLE®@
CALL proc2@
CALL proc3@

SELECT * FROM messages@
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7R A DA i

PROCL put this line in the message buffer.

1 record(s) selected.

GET_LINES i#f - MBEEZMXIFEWZIT
GET_LINES I8 I JH B2 X IR — 178 217 UAR B 1% SUR AR &, %0k
BT WA DAAT 45 R4 e A1 4 E .

R ER TSR AT RSN AR B2 ehIX, i PUT_LINE i, s {Exf PUT
A ARDEAT — RSP A (8] NEW_LINE i 2,

273

»»>—DBMS_OUTPUT.GET_LINES—(—!Iines—,—numlines—) ><

TESH

lines
2% DBMS_OUTPUT.CHARARR {4t 280, T MIH B2 X IR 8] SCATT,
%% DBMS_OUTPUT.CHARARR 7EN#%E X F VARCHAR(32672)
ARRAY[2147483647] ¥4

numlines
RIS INTEGER i ARG 240 MPERm AR, 5 ZENHEZ R ERNAT
¥, MERIHE, R NEEBZ XA RB B SLERTTEL, IR numlines ()% i {H /)N
THIAME, IBAHEZMWX A EA LT,

2

% DBMS_OUTPUT f#i#ffj EXECUTE 34,
BNl

i i GET_LINES i 2 A S 2 i XARBUOCAAT H A2 SRR . 2 i SC
A A B P AT A .
CALL DBMS_OUTPUT.ENABLE( NULL )@

CREATE PROCEDURE procl()
BEGIN
CALL DBMS_OUTPUT.PUT_LINE( 'PROC1 put this 1ine 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 1ine 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
SET i

DBMS_OUTPUT.GET_LINES( 1ines, numlines );
:1;

WHILE i <= numlines DO
INSERT INTO messages VALUES ( Tines[i] );
SET i =1 + 1;

END WHILE;

END@

CALL procl@

CALL proc3@

CALL DBMS_OUTPUT.DISABLE®@

CALL proc2@

CALL proc3@

SELECT

* FROM messages@

BRI A LA i

PROC1 put this line in the message buffer.
PROC1 put this line in the message buffer

2 record(s) selected.

NEW_LINE i1 - BITE&RFHFFIMEEEE XA
NEW_LINE i #2 - BA785 mFEAF T 2] B % X A
B
>>——DBMS_0UTPUT.NEN_LINE >
ZR

% DBMS_OUTPUT #iltf) EXECUTE 454X,

BNl

il NEW_LINE dRHAT4 R 7T P05 20 B2 X, EHoRGlHh, PORET
SERVEROUTPUT ON, FrlUa SRATST R A5 P8R SCA s i, (H02, A& Bonte
TH G vh DX JR 5 BRAT S R AT 1 SOA,

SET SERVEROUTPUT ON@

CREATE

BEGIN
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

PROCEDURE procl()

DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.NEW_LI
DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.PUT( '
DBMS_OUTPUT.PUT( '
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CALL DBMS_OUTPUT.PUT( 't' );
END@

CALL procl@

SET SERVEROUTPUT OFF@

I 7 9 A B AT Hi
This

PUT d1E - TR MAEEEZRXH
PUT A5 /45 BCLET LN b, 0 o SRR R 2 5 BT T 4R SR
E&iE

»»>—DBMS_OUTPUT.PUT—(—item—) ><

HiIESH
item

KAy VARCHAR(32672) RS AZRL, MTHEEES 2B %M X HISUA.,
2

% DBMS_OUTPUT f#i#ffj EXECUTE 3L,
BNl

8] PUT SR 7004 B BB, fEBCT IR, NEW LINE JLRRKH 745
FAEFF IR I BZE0NIX, procl B4TH, [H#4&E T SET SERVEROUTPUT ON,
Jir DA 223 [] — 47 3CAR,

SET SERVEROUTPUT ON@

CREATE PROCEDURE procl()

BEGIN
CALL DBMS_OUTPUT.PUT( 'H
CALL DBMS_OUTPUT.PUT( 'e
CALL DBMS_OUTPUT.PUT( '1
CALL DBMS_OUTPUT.PUT( '1
CALL DBMS_OUTPUT.PUT( 'o
CALL DBMS_OUTPUT.PUT( '.
CALL DBMS_OUTPUT.NEW_LINE;

END@

CALL procl@

SET SERVEROUTPUT OFF@

I 7 9 A B AT Hi
Hello.
A%

M PUT WREK SCABIMEH EZ WX Z )G, H ] NEW_LINE i B AT 4 74T
AR g X, A0, GET_LINE #I GET_LINES WREARZENRIZCA, HH
EHAETE AT,
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PUT_LINE T8 - BRETHEIFEEZPXH
PUT_LINE o4 045 1745 5056 1 9110 267 HCEL 8 G0 B o

Bk
»>—DBMS_OUTPUT.PUT LINE— (—item—) >
TESH
item
FHK VARCHAR(32672) i AZE, MTIREEERHEZ WX I A,
R
I PUT_LINE i #21%) EXECUTE $#Y,
w51

/] PUT_LINE s Bfs QA5 AT 45 U745 P 51l B9 AT R 210 TH B G b X,
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@

WA LA i

a
b

DBMS_PIPE #&iR

DBMS_PIPE s it —2H fAE, F o B 8 10 3 2 R — S % 1 2 16 b ol & 75 )
KIETH B,

BRI SYSIBMADM,

DBMS_PIPE HiHE4E DL R 458 LI,
7 18. DBMS_PIPE o] F R4 & X P EE

FIFE AR ik

[CREATE_PIPE %] e % oA HEE

i|NEXT_ITEM_TYPE R i 7 BT B2 AT 2 R A R — TR s S

[PACK_ MESSAGE #i] A ST 2 1 A I LK o

[PACK_MESSAGE_RAW 174 KRN RAW F TP 23 16 A A H 3 8 2% wh
X,

[PURGE 317 I 298 5 2 o R BB O T .
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£ 18. DBMS_PIPE ] FHG R 452 X HIFE (4E)

R iz

IIRECEIVE_MESSAGE oK 4] JAFE 72 B 8 H AR IO ..

[REMOVE_PIPE s IR 2 S 3

[RESET_BUFFER 1 4] S A H T B R IX

[SEND_MESSAGE 3174 e E B E XA A,
[UNIQUE_SESSION_NAME ¢5i%i] 1R [ M — 25375 2 K.

iIUNPACK_MESSAGE R IIE B PR R T — S 0 g e 4R AR i
R AA

IR A AR R A e R B N . B R A R R X R A
ARG AR, i, 404 1 “mailbox 114 £ SEND_MESSAGE il f2,
I HAZEE MR, AL H G “mailbox”, fE =418 M1t ] CREATE_PIPE
PRIBIEFE 2 B A AR 2 1,

BE DT HEESA EE., $/HEERBHUEIZEEN N, EEEH
IR REVII 0 — P QIR & A E. 2 /AEE % DBMS_PIPE A5 HA P
AR T P 5], BN SR E Vil 200, 5] CREATE_PIPE REUMEE private
SR E: “false™ i@ IZEHE N A MEE, “oue™ffE X EE L NEE, WRAREE
EfrfE, IB2ABE ERGEL MEE. raRUEEE L HEIE.

FURMEELEIHE, N PACK_MESSAGE WAL AR (17) HAEY
ATl A A B IX b, S5, M SEND_MESSAGE i F& LIl id i 43k
H &

BRI B, 15 1H A RECEIVE_MESSAGE DI IE EFEREN A, UHEKER
BN 2R AT B IX, SRJE, I UNPACK_MESSAGE jif 7% DL A His 1 B 2% ot
XKRT -HFETFE R eAReEnBrte, NRETECSZNMHE, Ba
RECEIVE_MESSAGE pi#$4:D) FIFO (Jeitset) F3RBUY E.

BALIGHE MmN B ZmIX, PIEE PACK_MESSAGE R ¥018 i B K
RECEIVE_MESSAGE R E. HMpH B Zh X air B7e R — 2 iG h g
BH B, {B)%, X RECEIVE_MESSAGE R TSN, RAkARE —4
RECEIVE_MESSAGE i {74 B A &R AFAEA I B g2 X

R

B 1R, QUL K pipel MAEIE. KEH B BE S 6 AR 1T B 2% i X A 5 o
pipel KiX1ZH A,

BEGIN
DECLARE status INT;
SET status = DBMS_PIPE.CREATE_PIPE( 'pipel' );
SET status = DBMS_PIPE.PACK MESSAGE('messagel');
SET status = DBMS_PIPE.SEND _MESSAGE( 'pipel’ );
END@

TEHERE 2, HUOHE, MHM, KRR 2ARER .
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SET SERVEROUTP