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1.1 PSMBYHEE

5sQlEFiE

SUNDB PSMT] L5 SUNDB SQL% 2% Bt &1 FY

o SZRESUNDB SQLIZFFIFTA Hids 25 4

o CFFEMESA (attribute type) (% TYPEZ%ROWTYPE) [T DLR G FHEFF] (column) 27
o SCHFSUNDB SQLSC R T 3o HEAT A Y B BR AL

o HFSUNDB SQLZ FFfIHTADMLDCL (COMMIT / ROLLBACKS)

o HCursorJfdi FJOPENFETCHCLOSE T f1) 7 #£SQL SELECTIE )

o I dynamic SQL statementTHEZ FFSQL DDLIE )

SUNDB PSMAXFE Al 55 %% P A AT A b/ 1 I L RIAE Fr 55 DBMS R 55 4% 2 8] (RIS B T di vy 1 3
A

(aYay
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REESHER

SUNDB PSMif 5 ZRALL T JAIAR 1 55 [A I AT AHGS he s 2 S5 BT 5 D RE (AR I8 R 7 (R 55 32 B BRAL I
G IR/ R HCAT DL 4 5 75 7 i S R e (R 6]

A EM

181 SUNDB PSMZ ‘5 1 il 2/ 2% % [5] B 7 ZEODBCIDBCHR A Z0SQUAT & Fh T & 1w fifi FH b Ah 5 iR 45 28 El %%
P T & R TSR AR AT LUE R T I HARE O B 3| AP & I

STER

SUNDB PSMAFAFAE T A% /7 3 1 SALNIE 4 LA — MR AAEILAE i 554 1 TR &) /8 B LT #E 125 L )
i AL A AR T SR EEAT B K



CSHivE PSM Manual

1.2 Language Elements

Data Types

SUNDB PSM#MESUNDB sQLF #E LRI FTH N B 2R (built-in data type) FH 3 RFFH A H & L Hrecord &
collectionZ& 7Y

PN B SFEPSM BIERR

Variables

SUNDB PSM A Y P AR B8 e i 7 B B4 A2 B 28 A A3 8 2 (i

HAHNEZSE T
o FEI#4> (Declarative Part)

¢ Assignment

Control Structures

SUNDB PSM 37 :F K 22 08 F BAIE 5 I (it 1 25 1143 B8 R GOTOSE [ o 26 -6 A8 B A FH TR A AT 1Y
loopiEH)

VR N 25 2% PSM Control Statements
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Subprograms

SUNDB PSM subprogram A4 42 Fx H. 7] 5 58 $hAT I PSMBR T 51~ F5 e A 2 5500455 i FH IRE AT A B A7) £
SHATIAT

TAEFF R R R B R PR R 2 B — A R BUT SR A IR B 73 A1 SRR T2 B 75 B R AR L A B
[F1ikE TFEF (nested subprogram)

VEQ N S%  Using PSM Subprograms
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1.3 Transaction Processing in PSM

B P 55 2t — A LA i SQUIE A4 BRI e 23 it 1) A BN 2 SUN DB 22 4 B 55 45 i sQLiB A) ok
Eg/ TN

e [ARSELECTIEA)HMIIDML

. HTAHDDL
HEEW N0 UG

o BRI IKPATMHFESsQL)
e COMMITEEROLLBACK G & — IR $h AT (% F 25 4% risQLint

24 FH P AT COMMITEL ROLLBACK B 2% 1 I B2 Iy 55 4% 2% 1
FHSUNDB PSM%Z 55 ¥ 2 - AR AR B Al FH 5555 PR35 A0 [T SR AE 1A FH I AS 2 A2 ORI 6 55

BN T RIESQUIBE AT JRF 1% (atomicity) 57 A AT LA R SQUR TR AR 5 1 FHAH B3R 15 RO 55 D 1T
SRR BR

o HFEBAHCALLEA) R H 53 Tanonymous blockh
o  MTERIKIEH (statement) K AITEsubprogramF 8 FI BT 257 () sQLIt AT #1447 COMMITER,
ROLLBACK
o {EBRSELECT/MFIDMLIEA] (INSERT / UPDATE / DELETESS) i FH i
o HITARHEIEH (statement) B HHLEULAITE subprogram HE BT SQUIBAMEA T HRHIFAL
FKifit) (statement) MJJEFYEASVFAT COMMIT B ROLLBACK
o TESELECTUE A1 FH B
o HITAREEA (statement) AN 55 Kb TE 7 I FH IR A 137 b (8 FH A £ 1% 3 45 1 saL

ASEEAH FHCOMMITERROLLBACKIH: H. H G {4 F SELECTE 4]
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2.PSM #iEcHY

2.1 Built-in Data Types

SUNDB PSM [A]FESZ FrSUNDB SQLHF F AL ) T A Jk A Bl 25 70
FERFHEL R
HMNE S BRI

HrRE

« NUMBER
« NUMERIC
e  FLOAT

e  NATIVE_INTEGER

e NATIVE_DOUBLE

CHARACTER STRING %Y

e  CHARACTER (CHAR)

e  CHARACTER VARYING (VARCHAR, VARCHAR?2)

PSM Manual
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e  CHARACTER LONG VARYING (LONG VARCHAR)

Note:
HARSUNDB SQUA L FHMEA T -5 HoAth B4 e 1) 35 28 PESUNDB PSMER it R F5 @ K5 (precision)

[1JVARCHAR( VARCHAR2, CHAR VARYING, CHARACTER VARYING)Z Y

SRR TIE M T 75 W — R BT AE TR 2 TRE P IS B R B R A i (K S JSE R I A i
SE %S TYIN TP Xof 8 2 Bl iz [ 2 7Y ke 78 9 PEVARCHARZE A i e AR/ ZE A (precision

=4000)
BINARY STRINGJEH!
. BINARY

o  BINARY VARYING (VARBINARY)

e  BINARY LONG VARYING (LONG VARBINARY)

B R/ a) 268

« DATE
e TIME [WITH/WITHOUT TIME ZONE]

e TIMESTAMP [WITH/WITHOUT TIME ZONE]
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INTERVALEHY

e INTERVAL YEAR

e INTERVAL MONTH

e INTERVAL YEAR TO MONTH
e  INTERVAL DAY

e INTERVALHOUR

e INTERVAL MINUTE

e INTERVAL SECOND

e INTERVAL DAY TO HOUR

e  INTERVAL DAY TO MINUTE

e INTERVAL DAY TO SECOND

e INTERVALHOUR TO MINUTE
e INTERVALHOUR TO SECOND

e INTERVAL MINUTE TO SECOND

BOOLEAN H!

BOOLEAN

ROWID &

ROWID

PSM Manual
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Built-in¥ BRI T B/ = HA

A & B AT fEanonymous block Bt 2 (procedure) BRELPFBH) & A B4 (declaration section) HiEAT

DECLARE
V_MSG VARCHAR(20) := 'HELLO, WORLD!';
BEGIN
DBMS_OUTPUT.PUT_LINE( 'My First Message Is : ' || V_MSG );
END;
/

FE4H N 2% 2 % Built-in Data Type References
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2.2 Attribute Data Types

e HAPSMAZ B Bl AR R BR AUHF /€SI (column) SESTRIN Al ) et 28 21

i Attribute R 7 Y )AL SRR A R B (REE) BN PSM - (procedure i) H BhH% AR B
Je RS 2R B g 1 S

%TYPE

FT-fi e HAb AR S B8R E R 5 (column) MIZEAL AT RAS| A AT R~

o PRE (scalar) FEM(ALEbuilt-inF a3 1)L &
o HPBEEERERTE

o LKA EMFE TR

o  CollectionZSHI A5 &

o CollectionZSBY7AF & IRF & T B

o EKHHFEF (column)
W g FH%TYPE

CREATE TABLE EMP ( ID INTEGER, NAME VARCHAR(32) );
INSERT INTO EMP VALUES ( 1001, 'Tom Jackson' );

COMMIT;

DECLARE
V_NAME EMP.NAME%TYPE;
BEGIN
SELECT NAME INTO V_NAME FROM EMP;

10
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DBMS_OUTPUT.PUT _LINE( 'EMP.NAME = ' || V_NAME );
END;
/

%ROWTYPE

T 78 55 E R 1 S5 F R S U A 3R (AT BEAH R FRC S SR A A AT 51 RO XS RAnT

o Table
. Cursor

o Cursor variable
e AR 5 collection S AR B ANE N %ROWTYPEXT 5
{4 FH%ROWTYPE [/ 1

DECLARE
V_EMP EMP%ROWTYPE;

BEGIN
SELECT * INTO V_EMP FROM EMP WHERE ID = 1001;
DBMS_OUTPUT.PUT_LINE( 'Name of ID 1001 Is : ' || V_EMP.NAME );

END;

/

Constraint JB14k&

PN R VR AR B 2 AR R kR 15 S A SRR T PR

11
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Attribute type E)iRuE 3 NOT NULL Default{f]
ScalarZF & 0 X
R RA A 0 0
IR R BN E T 0 X
%TYPE CollectionZEMUAF - scalar element 0 X
CollectionZS AR & - id3felement 0 0
CollectionZS YA 1 )4 € - Bt 0 X
FWIH €% (column) X X
* X X
%ROWTYPE
Cursor X X

Table 2-1 MBI LR 4k %

12
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2.3 User-defined Record Type

R B B 2 AR B T B A BRI S 2R AR 3T i s AR B m] LI R A6 ] %6 ROWTYPE L
| A R B A (SRR B 7 WO 5 P R A A R 5 R R A

Fi P E & XAC ST 7EPSM 3 BH 35 /i FH TYPESR B 7 F 5 - T B rT i B PE bR e s 2008 (NOT

NULL constraint) 5ERIME

DECLARE
TYPE MY_EMP_TYPE IS RECORD
(
ID INTEGER := 99999,
NAME VARCHAR(32) NOT NULL DEFAULT 'anonymous’
)
V_EMP MY_EMP_TYPE;
BEGIN
SELECT ID, NAME INTO V_EMP.ID, V_EMP.NAME FROM EMP;

DBMS_OUTPUT.PUT_LINE('ID = ' || V_EMP.ID);
DBMS_OUTPUT.PUT_LINE('NAME = ' || V_EMP.NAME);
END;
/

LR N FE R £ (nested) i FE B R 22 (nested ) b 5 HH A FH X7 )

DECLARE
TYPE MY_EMP_TYPE IS RECORD
(
ID INTEGER := 99999,
NAME VARCHAR(32) NOT NULL DEFAULT 'anonymous’
)
V_EMP MY_EMP_TYPE;

13
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gggg A

PROCEDURE SET_EMP( A_EMP IN OUT MY_EMP_TYPE )

IS

BEGIN

DBMS_OUTPUT.PUT_LINE('ID = ' || A_EMP.ID);

" || A_EMP.NAME);

DBMS_OUTPUT.PUT_LINE( 'NAME

SELECT ID, NAME INTO A_EMP.ID, A_EMP.NAME FROM EMP;

END;
BEGIN

SET_EMP( V_EMP );

DBMS_OUTPUT.PUT_LINE('ID = ' || V_EMP.ID);

DBMS_OUTPUT.PUT _LINE('NAME = ' || V_EMP.NAME);

END;
E 5 SOC A B 2R A AT T — % 5 BB A8 B IR (nested) T AR B IR B (nested) BR 25 1 2 B ElR [ 2R BUEHASET

F{Eschema-level 2B schema-level BR%L 112 E iR 7] 27

14
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2.4 User-defined Collection Type

H & AR A28 (user-defined collection type) g fii£7 — AN LA_E AR %04 Carray) S5HISUNDB PSMSCHF

collection typeH 1] LAA7fi% Akey/value Xt (pair) FJSREEEZL (associative array) 287!

FF 75 Wassociative type ) 3& A1EZ N UTT
TYPE <type name> IS TABLE OF <element_data_type> INDEX BY <index_key data_type>

o <type_name>#&H P NIZRALTE E M 44 R
o <element_data_type>fR BRI EAL. (array) [value )& 2

o  <index_key_data_type>fi & ZL ¥ KelementHindex key [ £ 55 1Y
Bl RE X (s ) S S (42 AR08 T XU 7R B0 2 b T G A7 i 3R

CREATE TABLE INFO

(
NO INTEGER,

NAME VARCHAR(20),
AGE INTEGER

)
CREATE UNIQUE INDEX IDX_NO ON INFO (NO)

o WA FIRAE ERAF Nassociative array W BCE 41 F
o Index _keyJE T %5 (NO)

o  Element _dataHi 4 F-(NAME) 1§ (AGE) ¥4 i
W X PSMA SEBRAFif 1% 45 . i associative array2 &

TYPE rec IS RECORD (NAME VARCHAR(20), AGE INTEGER);

15
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TYPE info IS TABLE OF rec INDEX BY INTEGER;

FEAH R 25 5% COLLECTION Variable Declaration (Wt£EZrE 7 EH)

Associative Array

KIKE A (associative array) RAUAR /& —FiPSMAR T FA #Eindex 1A i (1 K5 S5 2 [ key 7 H AT LA
key/ value I JE A7 ETABLE OF F-A) A ) — 2 D u s Bt R A E

o SUNDB PSMJSRIREZH R IR A T
o HATINDEX BY-T- 4 rffifiidt iy i S8 3 (R4 R B O | St A7 HE 5 AN A2
o HITABLE OF ¥&] FH ik [ 7o 2R 4Lk
o Bt T RONIERTIERIAE R IRE
o HILERAHEEIA RGBT K LU R L IRAE
o ECNAFAE S IR BR 1 7E 7T F FIMEMORY_TEMP_TBS_SIZEK/NZ

AR it i 4 76 3 8 20 75 B Sy SQUESUE S A Sk N8 1) 7~ 191

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> DECLARE
TYPE rec IS TABLE OF VARCHAR(20) INDEX BY VARCHAR(19);

16
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V1 rec;

BEGIN
Vi('aa') := 'Dog';
V1i('bb') := 'Cat’;

INSERT INTO T1 VALUES ( V1('aa'), V1('bb') );
END;

/

Anonymous PL block executed.

gSQL> SELECT * FROM T1;

1 row selected.

PLR R 288 (record type) 1EANICE MBI

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> DECLARE

17
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TYPE rec IS TABLE OF T1%ROWTYPE INDEX BY VARCHAR(10);

V1 rec;

BEGIN
V1('personl').Cl := 'seoul';
V1('personl').C2 := '12';
V1('person2').C1l := 'busan';
V1('person2').C2 := '24';

INSERT INTO T1 VALUES Vi('personl'), V1('person2');
END;

/

Anonymous PL block executed.

gSQL> SELECT * FROM T1;

seoul 12

busan 24

2 rows selected.

o LUFNTESUNDB PSMft]associative arrayffjindex key 1 15 & HIEE 2 1Y

o INTEGER
o LONG
o CHAR
o  VARCHAR

o DU T LLAIfESUNDB PSMSEI AL ) 76 3T B Y
o  SQL data type

o  %IYPE

18
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o %ROWTYPE

o  User-Defined Record Type

QNS Built-in Data Types, %TYPE, %ROWTYPE, User-defined Record Type

Assign Values to Collection Variables

PLURHNE H TAEES (collection) AR &2 (A3 T4 B

o <assign statement>HH [Al AL IE H oo 3R 70 e
o BHHCHEcollection L F collectionE B IS HL I ZUAH ]
o Jrficcollections & ) 7 2 AR 7o B Hdiw 2R AL B 1) 0 i U5 2Kl R
o ANFEMIRIZEIY Z E) A S vF X ECH g XHIE AT R
o FEHARTELL T AU TEISAT AL BT ER 1 7 BUABHR SR 2 2 e BAT e P 4] B AT 73 i

PLR N I Tassign SR AN [F) 1 S B A 1 17

DECLARE
TYPE udrl IS RECORD (F1 INTEGER, F2 VARCHAR(20));
TYPE udr2 IS RECORD (F1 INTEGER, F2 VARCHAR(20));

TYPE recl IS TABLE OF udrl INDEX BY VARCHAR(19);
TYPE rec2 IS TABLE OF udr2 INDEX BY VARCHAR(19);

V1 recl;
V2 rec2;
BEGIN

V2('personl').F1 :

24;

V2('personl').F2 := 'seoul korea';

19



CSIT A PSM Manual

END;

ERR-HYG0O(17032): PSM compilation error :

(1) at (14:9): ERR-HY@0O(17007): invalid expression

wn_Fik R E SR Huser-defined typetd il i element ) #% 5 B AR [RIE FH 28 & 1 2R AN E] T S 8%

AT assign

AR D9 i FH AR 5] (26 284 1E 8 14T assign AR 155 152

DECLARE
TYPE udrl IS RECORD (F1 INTEGER, F2 VARCHAR(20));

TYPE recl IS TABLE OF udrl INDEX BY VARCHAR(19);

V1 recl;

V2 recl;

BEGIN

V2('personl').F1l := 24;

V2('personl').F2 :

'seoul korea';

V1 := V2;

END;

Anonymous PL block executed.

FHEIUER 7 BO RIS K e R % Ts R BRI LA
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22 LTl

gSQL> CREATE TABLE T1
(

c1 VARCHAR(20),

€2 VARCHAR(20)

)5

Table created.

gSQL> DECLARE
TYPE record_orgl IS RECORD (f1 VARCHAR(20), f2 VARCHAR(20));

TYPE recl IS TABLE OF tl%rowtype INDEX BY VARCHAR(19);

TYPE rec2 IS TABLE OF record_orgl INDEX BY VARCHAR(19);

vl record_orgl;
v2 recl;

v3 rec2;

v4 tl%rowtype;
BEGIN

-- From record_orgl type to %rowtype

V2('first') := vi;

-- From record_orgl type to record_orgl type

V3('first') := vi;

-- From t1%rowtype to record_orgl type

V3('second') := V2('first');

END;

21
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Anonymous PL block executed.

RIS B AT TE Sy SN A7- i 2 B Hp SR A2 08 1) 2 (R DU 0A 251 g FH P BT U5 1] (R TEMP TABLESPACE
DU AT 2 (A 10 S 8 R R 7 )

DECLARE
TYPE rec IS TABLE OF tl%rowtype INDEX BY varchar(20);
vl rec;
BEGIN
BEGIN
FOR i IN 1 .. 100000
LOOP
vi(i).cl := i;
vi(i).c2 := i;

END LOOP;

EXCEPTION WHEN OTHERS THEN

dbms_output.put_line('error: count=' || vl.count());
dbms_output.put_line('sqlcode=' || SQLCODE);
dbms_output.put_line('sqlmsg =' || SQLERRM);
END;
dbms_output.put_line('vl.count=' || vl.count());
END;

/

error: count=95004

sqlcode=-14015

sqlmsg =[CSII][PSM][SUNDB]there is no extendible datafile in tablespace
'MEM_TEMP_TBS'

vl1l.count=95004

Anonymous PL block executed.
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Collection Method

Collection methodf&A T f T-#fEcollection type L mE M FE ML B EL (function) B HE (procedure)

Associative array$#2f LL '~ method

Method i WA A 1Py YiHA
ZH
FIRST Function X Index key data type IR [F] 25 —Nindex key
LAST Function X Index key data type IR A5 5 —Nindex key
COUNT Function X INTEGER R [Flelement %=
EXISTS Function 0 BOOLEAN IR A2 S A7 fEindex key
PRIOR Function 0 Index key data type IR [El% Nindex keyZ R fiJindex key
NEXT Function 0 Index key data type iR [E]% Nindex KeyZ J& Frlindex key
DELETE Procedure 0 N/A M & T4 N findex keyfTelement

Table 2-2 Collection method

w0 J5 234# H collection method

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> DECLARE
TYPE rec IS TABLE OF T1%ROWTYPE INDEX BY VARCHAR(10);

23
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V1 rec;
BEGIN

V1('personl').Cl := 'seoul';
V1('personl').C2 := '12';
V1('person2').Cl := 'busan';
V1('person2').C2 := '24';
V1('person3').C1l := 'Daegu’;
V1('person3').C2 := '36';

-- First method

DBMS_OUTPUT.PUT_LINE(

-- Last method

DBMS_OUTPUT.PUT_LINE(

-- Count method

DBMS_OUTPUT.PUT_LINE(

-- Prior Method

"First Index Key = ' || V1.first() );
'Last Index Key = ' || Vi.last() );
"Count of element = ' || Vi.count() );

DBMS_OUTPUT.PUT_LINE('Prior (personl) = ' || Vi.prior('personl') ); -- return
NULL

DBMS_OUTPUT.PUT_LINE('Prior (person3) = ' || Vi.prior('person3') );

-- Next Method

DBMS_OUTPUT.PUT_LINE('Next (personl) = ' || Vi.next('personl') );

DBMS_OUTPUT.PUT_LINE('Next (person3) = ' || Vli.next('person3') ); -- return
NULL

-- Exists Method

DBMS_OUTPUT.PUT_LINE('Exists (person2) = ' || Vl.exists('person2') );

24
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-- Delete Method

V1l.delete('person2');

-- Exists Method
DBMS_OUTPUT.PUT_LINE('After delete, Exists (person2) = ' ||
V1.exists('person2') );
END;
/
First Index Key = personl
Last Index Key = person3
Count of element = 3

Prior (personl)

Prior (person3) = person2
Next (personl) = person2

Next (person3)

Exists (person2) = TRUE

After delete, Exists (person2) = FALSE

Anonymous PL block executed.

AR MIER — S Te R MRS A B S N S MR 51 8 (index key) T2 & A4 BLTF R

gSQL> DECLARE
TYPE rec IS TABLE OF T1%ROWTYPE INDEX BY VARCHAR(10);

V1 rec;

BEGIN
V1('personl').Cl := 'seoul';
V1('personl').C2 := '12';

-- Call delete procedure

Vl.delete('person2');

END;
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ERR-HY@0O(17045): no data found

Vl.delete('person2');

E3

ERROR at line 9:

Anonymous PL block executed.
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2.5 SYS_REFCURSOR

SYS_REFCURSORAJcursor variableff]predefined type T 7 B cursor variable

PLUN R 2875 B cursor variablel i
cursor_variable name SYS_REFCURSOR;
1N cursor variable ] A5 OPEN FOR, FETCH, CLOSE &A1) 3% [ f F
DECLARE
vl VARCHAR(20);

v2 VARCHAR(20);

cvl SYS_REFCURSOR;

cv2 SYS_REFCURSOR;
BEGIN

OPEN cvl FOR SELECT * FROM T1;

cv2 = ¢cvl;

FETCH cv2 INTO V1, V2;

DBMS_OUTPUT.PUT_LINE('V1 = " || v1 || ', v2 =" || V2);
END;

/
V1 = Seoul , V2 = 24

27
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Anonymous PL block executed.

o FHINSYS REFCURSORMAZ B4t~ J5 A

(¢]

A] PATE Z N bRAZ 5 (cursor variable) Z [AJAH H.43 B A7 T Assign A A I bR A2 2 28 4T AR
WOV EAE A

ANBEF 5 AR (explicit cursor assign) 73 Be 4 i s A2 &

ANBEREAN R HE 2R (AR B O e e T b AL B

AT AR B o5 K /5 F2 (nested function/ procedure) B = 2% ek /33 #2 (schema-level function/

procedure) {12

VEYH N %522 Cursor VariableCursor Variable Declaration (J##nZ28E 78 ) OPEN FOR Statement
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3. PSM Control Statements

3.1 Assignment

fEFME (assignment) IBHAF (' = A MREATHE R 45 RAEEA B 2 A &

Assignment Target

TR AH 2 ST ) 20 R TRAEL XS B AT LA AN R item
o A (A ARINISAEL I R R B
o 70 ER: VI'HEREZEL (U AEanonymous PL block 1 AT F)D

Assigning Expression

MRARLIZ ST PR A7 AT LA RTAEPSM R Y (238 ApSM 8 A il F )ik Rl

. HH

o SUNDB SQUEZHERIFTAIZHAT A B B3l 5] (pseudo column)
o ZREFINBUN OUTRMMIZE S ( AR A4 PLERHATHD

« PSMAE:

e  PSMikER%L
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e Schema-level %%k

DL &K Hassignment 1B 7~ 5]

CREATE OR REPLACE FUNCTION ADD_TEN( Al INTEGER )
RETURN INTEGER
IS
BEGIN
RETURN Al + 10;
END;
/
COMMIT;

DECLARE
FUNCTION ADD_ONE( Al INTEGER )
RETURN INTEGER
IS
BEGIN

RETURN Al + 1;
END;
V_NUM INTEGER;

V_STR VARCHAR(10);

BEGIN
V_NUM := 10; O Numeric literal
V_STR := 'ABC'; ® String literal
:V_PARAM := V_STR || 'DEF'; © PSM variable, SQL operator

V_NUM := ADD ONE( 100 ) + ADD _TEN( 1000 );
O Nested function, schema-level function

END;

PR AN RTAEPSMIR) i 2R 4 Y (4838 30
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o RALIEIEAHRNIN SR

o ZG|IFAIE XA (synonym)&ESQLRT B
. THIM

o EMF (nested procedure)

o Schema-levelf£/¥ (schema-level procedure)

LR 9 it F R B S e R R 7 1

gSOL> CREATE SEQUENCE SEQ1;

Sequence created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE

V1 INTEGER;

BEGIN

V1 := SEQ1.NEXTVAL;

END;
/

PSM Manual

ERR-HYG0O(17032): PSM compilation error :

(1) at (4:9): ERR-42000(16074): sequence number not allowed here

1S B T T PS4 2 6 FE 0 SRR DA 4 FEISELECT INTO )

gSQL> DECLARE
V1 INTEGER;

BEGIN

SELECT SEQ1.NEXTVAL INTO V1 FROM DUAL;
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Anonymous PL block executed.

Assignment 3

B2 W] {i FH assignment i A (Y RA TR TEVRARYE H AR SRR IR 2 foe 24 45 RS wT i Al oy th v] g
WA HARSE R AT A A 28 SR AN R

SRz Expressionfg & 45 ISR
Scalar &7
»  Scalar REZR (e bR R LA T EE F B R
o ORI RMRE TR 7 5o VA i

o EfkeyltificollectionZE & fscalar element

{4 7 B U [F) 9 BN B E vT LA B b
Attribute it 3257 (%ROWTYPE)

)5 - B A e v
P Bz e N ARV 5E A AR R 2 Y
Collection 5%

N Ve A AR R 2 Y

o KRFgEkeyfH M collectionZE TR &

Table 3-1 Assignment FEZ& 4

B A B R AT R B P 8 S SRR A B SRR R B ARAN R 2 R A DA R B iR

gSQL> DECLARE
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TYPE MY_REC1 IS RECORD ( F1 INTEGER := 1, F2 VARCHAR(10) :

"AAA' ) ;

TYPE MY_REC2 IS RECORD ( F1 INTEGER := 1, F2 VARCHAR(10) := 'AAA' );
V1 MY_REC1;
V2 MY_REC2;

BEGIN
V2 := V1;

END;

ERR-HYG0O(17032): PSM compilation error :

(1) at (7:9): ERR-HYQ0OO(17007): invalid expression

A target &A% FINJE 1 S 2 K42 B ml s 2 A INJR PE SR e 98 E S Kt & Rk A iR

gSQL> DECLARE
FUNCTION ADD _ONE( Al IN INTEGER )
RETURN INTEGER
IS
BEGIN
Al := Al + 1;
RETURN A1;
END;
V1 INTEGER;
BEGIN
V1 := ADD ONE( 10 );
END;
/

ERR-HYG0O(17032): PSM compilation error :

(1) at (6:5): ERR-HY@00(17024): (Al) cannot be used as assignment target

2 AE 1 R R s R RS SR 2 B 73 Be 45 % 302 s B o e e PR U RT3
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3.2 PLBlock

PL block &4 PSMIF) & A BLA7 PL block ] L IRIRETE 55— A PL block A 3F H.PL block 7 B BTG
T Citem) WRAEEMINIRTERN (S FBO 51 H

PL Block %54

—AMPL block 43 NLPA T =AM

NN RS H(BEGIN .. END)

[DECLARE

O =% (Declarative Part)]
BEGIN

® Statements

[EXCEPTION

© Handlers]

END;

FABAER4Y> (Declarative Part)

75 43 75 B BEAE PLBR PO A (K A I Clocal) J00H AOFB2> W SR 3% A B B litem (B30 R4z &) M)
B N AT BAT I A FFUB T TE 75 52 S B4y

T] LATE 7 B 43 75 B AR tem W R

o ZE (B%:.PSM KAL)

o HPEESHRAE
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o Jithy
o HERHEGIFE(Subprogram)

o ' H & X Exception

FE—APURAFEIIIAIH Gitem) BYHFR-SGRATC AR DA ME— A B a0 JE32 75 W 5 AR B[R] 44 B T b

gSQL> DECLARE
C1 INTEGER;
CURSOR C1 IS SELECT * FROM DUAL;
BEGIN
OPEN C1;
FETCH C1 INTO C1;
CLOSE C1;
END;
/

ERR-HY@G0O(17032): PSM compilation error :

(1) at (3:10): ERR-HY00O(17027): duplicated identifier
(2) at (5:8): ERR-HY@00(17031): mismatch identifier type
(3) at (6:9): ERR-HY@00(17031): mismatch identifier type

(4) at (7:9): ERR-HY@00(17031): mismatch identifier type

EAE T 2P AT LA B 5 7E B 2 PUbi b 75 B ffitem LA M [F) 44 R [ ite m B 12244 B M 24 i3 B P46 11)
EIRBHAT R AR [ B e K B [ item

gSQL> <<PP>>
DECLARE © Parent scope begin
V1 VARCHAR(10) := 'AAA';
BEGIN
<<CC>>
DECLARE @ Child Scope Begin

V1 INTEGER := 99;
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BEGIN
DBMS_OUTPUT.PUT_LINE( 'PP.V1 = ' || PP.V1 );
DBMS_OUTPUT.PUT_LINE( 'CC.vl1 = ' || CC.V1 );
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

END; © Child scope end

END; ® Parent scope end
/

PP.V1 = AAA

cc.vi 99

V1l = 99

Anonymous PL block executed.

AIITER4 (Executable Part)
AT AT 53 A0 3 A B ) ltem FF AT HA B3 B B9 & FhiBA) m] DABAT 3G A) 2R AL

«  Control Statements (Z7%: PSM Control Statements)
o  Cursor Statements (£ PSM Control Statements)

e SQL Statements (Static/Dynamic) (2% Using SQLs in PSM)

FEAHEES (Exception Handling Part)

TE S BEPATIERE R R AE RS AP R 5 (exception) [fJhandler

UIRAE AT 70 PAT 2RI AU IR A A R B EOR AR A T 1 N AR e R AR B WX B ) PRy B ]
EIRPUUR LR E QRATAE E R AT AH S BERE e (K A R R TR A 52 R A IR

DECLARE
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V1 INTEGER;
BEGIN
SELECT C1 INTO V1 FROM T1 WHERE C1 = 100;

EXCEPTION

WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE('SQL%ISOPEN = ' || SQL%ISOPEN);
DBMS_OUTPUT.PUT_LINE('SQL%FOUND = ' || SQL%FOUND);
DBMS_OUTPUT.PUT_LINE('SQL%NOTFOUND = ' || SQL%NOTFOUND);
DBMS_OUTPUT.PUT_LINE('SQL%ROWCOUNT = ' || SQL%ROWCOUNT);
END;
/

IR R i = PL R #RCE R B S G AL BEAS Chandle) TUPRE A& AR S 3R (] 25 F 5 9 2% 1k

gSQL> DECLARE
vl INTEGER;
BEGIN
vl := 1/ 0;

END;

ERR-HY@0O(17007): invalid expression :

vl := 1/ 0;

*

ERROR at line 4:

ERR-22012(12122): divisor is equal to zero

AR A ESCRF IR N B AAFEFRT (builtin Handler) 28R LL KA FRFR 7 [ 238 S5 E AN 5 5

*Error Handling
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rrrrr

3.3 NULL Statement

H TR € EPSM i no-op S5 AN H (115 4)

VEA N 5% NULL Statement

DECLARE
V1l INTEGER := 1;
BEGIN
IF V1 < 10 THEN
V1l := V1 + 1;
ELSE
NULL; -- do nothing
END IF;
END;
/
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3.4 Testing Conditions

S b B AR YETS 7€ 2 F B TURE/FALSEAAT 15 F)SUNDB PSMER LI F AN CASE I Fih 5 443 S T 4

IF

IFIE AT HE 2 R IE A R T TRUER IR A) RiE A T DLEEIFELSIFZ Ja BEAT iR $% IR HUAT I iR
FINGFE A6 2 45 1F 24 2208 S N TRUE R BHAT THEN 8] R T 15 ) 24 I FATELSIF 26 A3 B iR ELSEF4)
I AT ELSE FA) R I A5 A)

IFTEA) IR 24 LLEND IF B 745 R

YIRS IF Statement (IFFSEA)

DECLARE
V1 INTEGER := 1;
BEGIN
-~ IF COND
IF V1 > @ THEN
DBMS_OUTPUT.PUT_LINE( 'IF COND' );
ELSIF V1 = @ THEN
DBMS_OUTPUT.PUT _LINE( 'ELSIF COND' );
ELSE
DBMS_OUTPUT.PUT_LINE( 'ELSE COND' );

END IF;

-~ ELSIF COND
IF V1 = @ THEN
DBMS_OUTPUT.PUT_LINE( 'IF COND' );
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ELSIF V1 > © THEN
DBMS_OUTPUT.PUT_LINE( 'ELSIF COND' );
ELSE
DBMS_OUTPUT.PUT_LINE( 'ELSE COND' );

END IF;

-- ELSE COND
IF V1 = @ THEN

DBMS_OUTPUT.PUT_LINE( 'IF COND' );
ELSIF V1 < @ THEN

DBMS_OUTPUT.PUT _LINE( 'ELSIF COND' );
ELSE

DBMS_OUTPUT.PUT_LINE( 'ELSE COND' );
END IF;

END;

AR B AR ELSIFF ) BRELSET-1)

W R A IRELSETH) I HIFEEE ELSIFRATAT 26 4 2 AS e ture WA BATAR TG ) FREA R A 75 s LT

HEAT T — statement

CASE

CASE 1EA)A] INIFIE )28 2 ANEA) P TR ik 3 —ANE A) 4 34T CASETE f1) LEND CASE I 745 o ATk £
T 48 E ELSE T

R ARA A A& A WHENT-A) 9 HAHEE T ELSEF A MIFATELSEFA) LR HE A H I R A A

S SOR IR ELSE FA) 7% 4 CASE_NOT_FOUND exception

VEAMN 5% CASE Statement (CASE FEEH)
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CASEIWHENT-4) 4% R (7 HEAT VR4S Cevaluate) TEHR B4 & AE IWHENT-A) FE 40T 4H S WHEN
FARIFTER)H 2 5 ZBE BT E 15 2EWHENT-4)

CASETEH]H LA R AP

o  Simple CASE Statement

o Searched CASE Statement

Simple CASE Statement

Simple CASE statement /¥ F CASE B - Ji5 ik IR A A PATWHEN 7 H) e iR R I8 b B ik
Pk SR A FIWHEN T4 115 ) 20 f5 22 1k

DECLARE
V1 VARCHAR(1) := '2';
BEGIN
CASE V1 WHEN '@' THEN DBMS_OUTPUT.PUT_LINE ('Result = 0');
WHEN '1' THEN DBMS_OUTPUT.PUT_LINE ('Result = 1');

WHEN '2' THEN DBMS_OUTPUT.PUT_LINE ('Result = 2');
ELSE DBMS_OUTPUT.PUT_LINE ('Result = Other');
END CASE;
END;
/

Searched CASE Statement

Searched CASE statement 1% 4 selector expressionfHF&EANWHEN T E) G # 1FAd AbooleanZ& R [ 45141k

AT I PRl AR WHEN T A1) B 2RIE AT 2 — DN TRUEIIWHEN TRIE A 4L R 25 1E

DECLARE
V1 VARCHAR(1) := '2';
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BEGIN
CASE WHEN V1 = © THEN DBMS_OUTPUT.PUT_LINE ('Result = 0');
WHEN V1 = 1 THEN DBMS_OUTPUT.PUT_LINE ('Result = 1');
WHEN V1 = 2 THEN DBMS_OUTPUT.PUT_LINE ('Result = 2');

ELSE DBMS_OUTPUT.PUT_LINE ('Result = OTHER');
END CASE;
END;
/
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3.5 [terative Control

BT Citerative control ) 1BR)ZIRIAT — RFIEFJSUNDB PSMER LA AR IR HIEVE R 2R T i~

e  Basicloop
e FORloop

e WHILE loop

Basic Loop

fii B (Basic loop) iGR)LAE T — RHIIEA)IX LLTEA) K LALOOPFIEND LOOPKHE P H E AT %1 H) LRI
HEPAT W EREA) I H AT DUE R P ] (sequential contol) B RJEXITELGOTORE H &3

VRAI N A S EHE AR LOOPIES]

AR A8 B EXIT WHEN 5 ) AR S22 B 8k H 414 550 ¥ scope T basic loop ¥ 7~ 41

FEA R B S HEXIT Statement GEH S BH)

gSQL> DECLARE
V1 INTEGER := 1;
BEGIN
LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
V1l := V1 + 1;
EXIT WHEN V1 > 10; -- Escape Condition
END LOOP;
END;
/

Vi =1
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Vil = 2
vVl = 3
vVl = 4
Vil =5
V1l = 6
Vi =7
Vil = 8
vVl =9
vVl = 10

Anonymous PL block executed.

W R BAE L oop B B PR Bk 4 2 loop 75 £Eloop R FR € Label FFAEEXITIE A] H 4 Zlabel#E T Htarget

label

gSQL> DECLARE
V1 INTEGER := 1;
BEGIN
<<OUTER_LOOP>>
LOOP
<<INNER_LOOP>>
LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
Vi := V1l + 1;
EXIT OUTER_LOOP WHEN V1 > 5; -- Escape Condition
END LOOP INNER_LOOP;
DBMS_OUTPUT.PUT_LINE( 'END OF INNER LOOP' );
V1l := V1 + 5;
END LOOP OUTER_LOOP;
DBMS_OUTPUT.PUT_LINE( 'END OF OUTER LOOP' );
END;
/
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Vi =1
Vil = 2
vVl = 3
vVl = 4
Vil =5

END OF OUTER LOOP

Anonymous PL block executed.

FOR Loop

FOR loopifs fi) 4% i Fi5 7 Yiu ] () R B8 B L AT — RANIE A

PRI 25 2% FOR LOOP Statement

FH P i it FOR SR 7 J THI 4R € [ A AR AE R 51 A2 B

SRR IN DGR 5 THI RS FEHR AR A5 () ZE M € 1R BRABLAE A R 51 AR B AT AR A IR loop i N1 R 5142
BPATLE M — R statement B2 5 6 FEHRAERF(...) 4 056 52 ¥ _EBRABLAR )

BEGIN
FOR I IN © .. 2 LOOP
DBMS_OUTPUT.PUT_LINE( 'I = ' || I );
END LOOP;

END;

Anonymous PL block executed.
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$5 7€ REVERSE R H 7 I LAY FELZ SEAR (.. ) A 6 2 1 L IRAE R 51 AL R A AR E AR RO A I 28 51 AL 1 L
BIE 25 A MR E 17N BRAEAR A

BEGIN
FOR I IN REVERSE © .. 2 LOOP
DBMS_OUTPUT.PUT_LINE( 'I = ' || I );
END LOOP;
END;
/

Anonymous PL block executed.

WHILE Loop

48 8 2 NTRUEIF WHILE loopifi i) ) B AT E 1) — R AiEA)

VEYH N 2525 % WHILE LOOP Statement

DECLARE
V1 integer := 0;
BEGIN
WHILE V1 < 10 LOOP
DBMS_OUTPUT.PUT_LINE( 'V1 = ' || V1 );
V1l := V1 + 1;
END LOOP;
END;
/
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WHILEFE AEFAAT body FITE R A ek 45 i 26 IH AR —TFaa 26 At AU AT fiE — AR AT body
=)

3.6 Sequential Control

Sequential controlif A4 2 FF AT A7 B S AT AT A B2 30 21| HoAt fir B

SUNDB PSM#R It LN =Ff sequential control 5]

. GOTO

. CONTINUE
. EXT
GOTO

GOTOIE AP AT AL B 7% 3 B 1 18 7€ label (1115 7] ] 7E label [T PSM PN BT AT I BT A 1 R HiT 48 %€ GOTO % 3)
ffJtarget labeli] AFAET-GOTOWE f1) Z i Bl 2 5 H R A 24 GOTO 24 i fi B 7 £1) Avisible 4 BEFHATGOTO
)

PN B S#% GOTO Statement

StatementtR & Mvisible I &L T

o TEMFTHATALE AT S AE1E sibling statement

o TN E Hparent statement PL K& LT 5 W sibling statement

PUR A BEE: 2 4 547 & ) sibling statement B 7151
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gSQL> BEGIN

<<PARENT_PREV>>

DBMS_OUTPUT.PUT_LINE('PARENT PREV');

<<PARENT>>
IF 1 > @ THEN
<<SIBLING_PREV>>

DBMS_OUTPUT.PUT_LINE( 'SIBLING PREV');

<<CURRENT_POSITION>>

GOTO SIBLING_NEXT;

DBMS_OUTPUT.PUT_LINE('SIBLINGS');
DBMS_OUTPUT.PUT_LINE('SIBLINGS');

<<SIBLING_NEXT>>

DBMS_OUTPUT.PUT_LINE( 'SIBLING NEXT');
ELSE

<<NON_SIBLING>>

DBMS_OUTPUT.PUT_LINE("'NON SIBLING');

END IF;

<<PARENT_NEXT>>

DBMS_OUTPUT.PUT_LINE('PARENT NEXT');

END;

PARENT PREV
SIBLING PREV
SIBLING NEXT
PARENT NEXT
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Anonymous PL block executed.

DL ki 21 4 Fi 2 & [ parent statement 17~ 151

gSQL> BEGIN

<<PARENT_PREV>>

DBMS_OUTPUT.PUT_LINE('PARENT PREV');

<<PARENT>>
IF 1 > @ THEN
<<SIBLING_PREV>>

DBMS_OUTPUT.PUT_LINE('SIBLING PREV');

<<CURRENT_POSITION>>

GOTO PARENT_NEXT;

DBMS_OUTPUT.PUT_LINE('SIBLINGS');
DBMS_OUTPUT.PUT_LINE('SIBLINGS');

<<SIBLING_NEXT>>

DBMS_OUTPUT.PUT_LINE('SIBLING NEXT');
ELSE

<<NON_SIBLING>>

DBMS_OUTPUT.PUT_LINE( "'NON SIBLING');

END IF;

<<PARENT_NEXT>>

DBMS_OUTPUT.PUT_LINE('PARENT NEXT');

END;
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PARENT PREV
SIBLING PREV
PARENT NEXT

Anonymous PL block executed.

DL AE 23 Bk 3] FESibling ) Statement i i 485 1 75 451

gSQL> BEGIN

<<PARENT_PREV>>

DBMS_OUTPUT.PUT_LINE('PARENT PREV');

<<PARENT>>
IF 1 > @ THEN
<<SIBLING_PREV>>

DBMS_OUTPUT.PUT_LINE('SIBLING PREV');

<<CURRENT_POSITION>>

GOTO NON_SIBLING;

DBMS_OUTPUT.PUT_LINE('SIBLINGS');
DBMS_OUTPUT.PUT_LINE('SIBLINGS');

<<SIBLING_NEXT>>

DBMS_OUTPUT.PUT_LINE('SIBLING NEXT');
ELSE

<<NON_SIBLING>>

DBMS_OUTPUT.PUT_LINE( "'NON SIBLING');

END IF;

<<PARENT_NEXT>>
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DBMS_OUTPUT.PUT_LINE('PARENT NEXT');

END;
/

ERR-HYG0O(17032): PSM compilation error :

(1) at (12:10): ERR-HY@0O(17010): can not find label name

[FIAE U SR AR 50 B 2 BT A [ (7] 23 A0 LLAR 8 R I 2 R 2B iR

GOTO & H PSMAE -3 45 R T 1 EH 5 HoAh 15 55 A0 [F) 3 22 A4 & B AR e A T s 1 Xl DA 4 IR 1kt
GO T — M2 A F FOR B W HILE £5: A J FR 15 2 HAE L B F GOTO

CONTINUE

CONTINUEE AJfEFORBRWHILESE IFERS (Loop) HR&E A HTIEAR (lteration) JEJA 3N F—RIEAR

VEYH N 25 2% CONTINUE Statement (CONTINUE FER)

DECLARE
V1 INTEGER := 1;
BEGIN
<<AAA>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
V1l := V1 + 1;
IF V1 <= 2 THEN
DBMS_OUTPUT.PUT_LINE( 'CONTINUE' );
CONTINUE;
ELSE
EXIT;

END IF;
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DBMS_OUTPUT.PUT_LINE( 'END-OF-WHILE' );
END LOOP AAA;
END;
/

WRAEE T target label U J5 31 B AT 1%label MBI R — UGS ARUIASE & W R Sh HAL ) (AERH)D a3
TR

DECLARE
V1 INTEGER := 1;
BEGIN
<<AAA>>
FOR I IN ©..5 LOOP
<<BBB>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'I ="' || I );
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
V1l := V1l + 1;
IF V1 <= 2 THEN
CONTINUE BBB;
ELSE
EXIT AAA;
END IF;
END LOOP BBB;
END LOOP AAA;
END;
/

CONITINUEH) 1] DLIEBEVE I FHR WHENFA) FEIX FRF 5L A 24 WHENF-A]) J5 TH [ 218 KON TRUERS 2 1124
AHERSE R8T — AR

DECLARE

V1 INTEGER :=0 ;
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BEGIN
LooP
V1l := V1 + 1;
CONTINUE WHEN V1 < 5;
EXIT;
END LOOP;
END;
/

EXIT

EXITIEAJBE H =17 A8 HFHAT T — a5

VEN N 5 S FZEXIT Statement GEH )

DECLARE
V1 INTEGER := 1;
BEGIN
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
IF V1 > 5 THEN
EXIT;
END IF;
V1l := V1 + 1;
END LOOP;
END;
/

ANAAIR T H AR PR I35 A3 A AR 2 B AR e

DECLARE
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V1 INTEGER := 1;
BEGIN
<<AAA>>
FOR I IN ©..5 LOOP
<<BBB>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
IF V1 >= 5 THEN
EXIT AAA;
END IF;
V1l := V1l + 1;
END LOOP BBB;
END LOOP AAA;
END;
/

PSM Manual

5 CONTINUETE AJAH [F] EXITE At AT DA B A S IR WHENF A 7E X P& il N R 7EFR 2 4%

PATEXIT

DECLARE

V1 INTEGER :

I
=
e

BEGIN
<<AAA>>
FOR I IN ©..5 LOOP
<<BBB>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
EXIT AAA WHEN V1 >= 5;
Vi := V1l + 1;
END LOOP BBB;
END LOOP AAA;
END;
/
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3.7 Error Handling

AR 5 A= (I B) AT R PSM AR AT BE A 2B ierror R A 73 2840 T

. Errors at compile time

. Errors at run time

Errors at Compile Time

Compile error¥fi tH 756 E I 75/ bR H - Fii ik 1R PSME ) PRI A% Hh R AR R B

G0 R I V2 R U s 4 B (R 58— N TER B R AL B0 B DL b P P e 23 B L i S 2 1 LR
TR AR R

CREATE OR REPLACE PROCEDURE PROC1

IS
BEGIN
vVl = 1;
V2 = 1;
END;
/

ERR-42000(40000): syntax error:

Error at line 4

WA syntax iR SUNDBYETE S BEPSM statement I A2 HE EAT B8 1IF R 201 R o H R A= )4 R
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CREATE OR REPLACE PROCEDURE PROC1

IS
BEGIN
Vil := 1;
V2 = 2;
END;
/

ERR-01000(16409): Warning: Routine definition has compilation errors
ERR-HYG0O(17032): PSM compilation error :

(1) at (4:3): ERR-HYQ0O(17006): unknown variable or column name (V1)
(2) at (5:3): ERR-HY00O(17006): unknown variable or column name (V2)

Procedure created.

Compile errorfESUNDB H £ I 150 th 22 1 X 0 1 B9 R /NS BBl A i HE e i DR G T RE A7 76 R Bt () iR Ik
If LAA T B 2 s A7 AR i H AR R

CREATE OR REPLACE PROCEDURE PROC1

IS
BEGIN
Vi := 1;
V2 = 2;
V3 = 2;
V4 := 2;
V5 = 2;
V6 := 2;
V7 = 2;
V8 := 2;
Vie := 2;
END;

/

ERR-01000(16409): Warning: Routine definition has compilation errors
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ERR-HYG0O(17032): PSM compilation error :

(1) at (4:3): ERR-HY00O(17006): unknown variable or column name (V1)
(2) at (5:3): ERR-HY00O(17006): unknown variable or column name (V2)
(3) at (6:3): ERR-HYQ0O(17006): unknown variable or column name (V3)
(4) at (7:3): ERR-HY00O(17006): unknown variable or column name (V4)
(5) at (8:3): ERR-HY00O(17006): unknown variable or column name (V5)
(6) at (9:3): ERR-HYQ0OO(17006): unknown variable or column name (V6)
(7) at (10:3): ERR-HY@0O(17006): unknown variable or column name (V7)

2 more errors...

LG ] 2 H B R A2

(Index) at (Line_Number : Column_Position): ERR-SQLState( Internal ErrorCode):

Detail Error_Message

e Index

o FRKASHRIINFE
e  Line_Number

o  FRKAFIEIIIE (source) HIAT (line) {1 E
e  Column_Position

o FRRAFRINFGI (column) 7 E
o  ERR-SQLState

o  FRbr#ESQLState
e Internal_ErrorCode

o WHBHFRAUS
o  Detail_Error_Message

o HHIRIHE VRN
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Errors at Run Time

L6 1E 5 ATPSMIEE 1 T 2 Fh R K PSM statementt t A] B A A A ZE I Pirf vt R SUNDBIE i $2 fk S 5 Ab B
(exception handling) 5441 1 /2 o] DA il B i

DA N PAT IS 5 A 45 R 451 40 SRR FRAT SUNDB PMISIRF ¢ A= 6t 35 DU 40 TS [ s s 4 o7 B R PSS 152 LA
Jinternal error B A] BEAZE 22 ANt 1 R L W1 SR B P BEE7E ODBCAR T R ik 4 Hh 2 6 v Aff () At iy S DI 97 S ik
SQLGetDiagRec% bR sz HUEUH 8 Hh 11 BT 5 £ iR

DECLARE

V1 INTEGER;
BEGIN

Vi :=1/ 0;

END;

ERR-HY@0O(17007): invalid expression :

Vi =1/ 0;

*

ERROR at line 4:

ERR-22012(12122): divisor is equal to zero

U RAE AT I R A R U PSMISL RS2 LE I 1) P B A2 B R (R R A0 R P 8 LR i B R P AR B Ia AT R,

Jr I U 34T 5 AR PR Cexception handling)

PAR 95t AR AR R A BLREAT 57 H A B (exception handling) {8 F B2 5 AN AR iz AT (K17 51

DECLARE

V1 INTEGER;
BEGIN

BEGIN
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Vi :=1/ 0;
EXCEPTION WHEN OTHERS

THEN DBMS_OUTPUT.PUT_LINE('SQLCODE = ' || SQLCODE);

DBMS_OUTPUT.PUT_LINE('SQLERRM = ' || SQLERRM);

END;

DBMS_OUTPUT.PUT_LINE('next code');

END;
/

SQLCODE = -12122

SQLERRM = [CSII][PSM][SUNDB]divisor is equal to zero
next code

Anonymous PL block executed.

VRN B2 8 A3 (Exception Handling)  SQLCODE Function SQLERRM Function

Cursor Attributes

Cursor attributes¥g7E AL FEPSMIFIE AR H o 1 SRECEHE 2 P 3B 48 78 M cursortRAS T H2 (i J@ 1t (A
)

il

e Cursors NI
o Implicit cursor
o B P YRR B B OPEN/FETCH/CLOSE fJcursor
o  Explicit cursor

« ) B#adeclaration/definition G $44TOPEN/FETCH/CLOSE B cursor
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Implicit Cursor Attributes

PSMH [JImplicit Cursor Attributes F T2 & 2 BT AT IHSQLIE ) I AL B A5 Attributes 1 #-AME AT LA 7E 2%
PG R 2 R e P a7 LIS A 5 IR T 4 S8 4R 55
BHRE BN ESHE TR

Attribute name IR BI2E7HY ViBe
ISOPEN BOOLEAN P B A closeR7 At AU 24 FALSE
FOUND BOOLEAN W FT— A statementiik [F1 574 T N TRUE 75 I Y FALSE
NOTFOUND BOOLEAN 5 FOUNDH I KM
ROWCOUNT INTEGER SZ T —statement 52 ()47 4L

Table 3-2 Implicit cursor attributes

i rEE T

SQL%Attribute_name

Attribute name := ISOPEN | FOUND | NOTFOUND | ROWCOUNT

TR AR

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> INSERT INTO T1 VALUES ('Seoul', '24');

1 row created.
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gSQL> INSERT INTO T1 VALUES ('Pusan', '44');

1 row created.

gSQL> BEGIN

UPDATE T1 SET C2 = C2 + 1;

DBMS_OUTPUT.PUT_LINE('ISOPEN '

SQL%ISOPEN );
DBMS_OUTPUT.PUT_LINE( ' FOUND " || SQL%FOUND );

DBMS_OUTPUT . PUT_LINE( "NOTFOUND '

SQL%NOTFOUND );

DBMS_OUTPUT.PUT_LINE('ROWCOUNT = ' || SQL%ROWCOUNT );
END;
/
ISOPEN = FALSE
FOUND = TRUE
NOTFOUND = FALSE
ROWCOUNT = 2

Anonymous PL block executed.

Explicit Cursor Attributes

Explicit cursor attributes -T2 #ilexplicit cursor FFIIRES

ARSI VEANASE TR

Bk IR [BI2EH] ViBe
%ISOPEN BOOLEAN X LEcursor 17 ¥T FF B N TRUE R I J9FALSE
HATFETCHZ BT AINULLIE B 44T FETCHIN A TRUE TC L HE I 9 FALSECLOSE
%FOUND BOOLEAN
JE NNULL
%NOTFOUND BOOLEAN A4 5 %FOUNDAH X 1
%ROWCOUNT INTEGER TEOPENZ R ANULLIE % OPENKY NOFF H AR R Th AT FETCHI 14 n 1

Table 3-3 Cursor attributes
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TEPSMIN U1 M H

Cursor_Name % Attribute_name
Attribute_name := ISOPEN
| FOUND
| NOTFOUND
| ROWCOUNT

PLF A F explicit cursor attribute f 745

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> INSERT INTO T1 VALUES ('Seoul', '24');

1 row created.

gSQL> INSERT INTO T1 VALUES ('Pusan', '44');

1 row created.

gSQL> DECLARE
CURSOR C1 IS SELECT * FROM T1;
vl c1%ROWTYPE;

BEGIN

o IHITISOPENTEE Wiikr & & NFT HFHPIRAS

IF C1%ISOPEN = FALSE
THEN

OPEN C1;
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END IF;

LOOP

FETCH C1 INTO vi;

o IEIINOTFOUNDEE 2 G £k

EXIT WHEN C1%NOTFOUND;

o JBITROWCOUNTEE fetchHrow#

DBMS_OUTPUT.PUT_LINE('COUNT = ' || CI%ROWCOUNT );

END LOOP;

CLOSE (C1;

END;

/
COUNT

Il
=

COUNT

1l
N

Anonymous PL block executed.

SEAIE (Exception Handling)

PSMH ftjexception & X 7 $AAT PSMIFT I 2 Ho 72 A8 1 5 PP 1R FE PSMBAT I A H 2 P AR Al i 2 S B H B
FEmH IR FIAE R AL EE Cexception handling) THREAS FH F 4% il EXCEPTIONTE L I U VAR AN H] Wrig 1T
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Exception Handler

R AT E T PSM BLOCK A 5 X ffexception handlerds il 48 =45

DECLARE

V1 INTEGER;
BEGIN

BEGIN

Vi :=1/ 0;

e  Exception handler

EXCEPTION WHEN OTHERS

THEN DBMS_OUTPUT.PUT_LINE('SQLCODE
DBMS_OUTPUT.PUT_LINE("'SQLERRM

END;

DBMS_OUTPUT.PUT_LINE('next code');

END;
/

SQLCODE -12122

SQLERRM

next code

PSM Manual

' || SQLCODE);
" || SQLERRM);

[CSII][PSM][SUNDB]divisor is equal to zero

PL_E o AT B B2 P i divide by zero BT & B F-exception handler & A &8 i i) Hb WA B F{BLOCK IF:

MR — M7 B AR AT

Exception handleriti i LA T AT ik

BEGIN

EXCEPTION WHEN exception_name, [exception_name,

[WHEN exception_name, [exception_name,

...] THEN pl statements;

...] THEN pl statements;
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END

o  Exception handlerd LA NHFE
o  TEBLOCKH it — exception handler
o A PUfEexception handlerd$85E % {~Exception_NameFfE X AT N
o  Exception handlerd HJException_nameNEEH &
o fWAHHiiRexception handlerffIPL block SCOPEH & AE I R AT
o FRFTAGIIME LI OTHERS B M — ) I L 7E f J5 THI AT ik
o Wiexception handleriE ¥ 5€ TG i 2 0T & A PR R D B2 FH P 7508 L AZ AR S b i PSMAR &
w

SUNDBH fJexception B A LA T 4%

E<vidl Definer Error code Name Raise implicitly Raise explicitly
Predefined Database 0 0 0 Optionally
User-defined User FH g E HFPfee X 0

Table 3-4 EXCEPTION &Y

Note:
SUNDBH $2 it ] Predefined exceptionEXUser-defined exception HI7E4H P 45 2 2% Exception

Declaration (HI#MFHR)

ExceptionB{& &

7= exceptionFf H. 24 HIBLOCK 1 34 & 1& flexception handler | exception¥ % 1% £ I JZBLOCK fexception

handler B 2| #% Ab P

FEAN ™A H B LINE 1 & AR A i 44T 45 SR BR Texception handler & &5 IEFE 12 AT
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BEGIN

BEGIN
LINE_1
EXCEPTION HANDLER 1
END;
LINE_2
EXCEPTION HANDLER 2
END;
/

o  {EEXCEPTION_HANDLER_ 11 4b 3 i
o Hhandler JERAE IEH 7€ BUN K ALINE 2T 4544047
o  EXCEPTION_HANDLER_1H%%H & & handlerfs
o LINE_2 35 AT M EXCEPTION_HANDLER_ 2453 24 Hif 7™ 4= [RIEXCEPTION
»  HISEXCEPTION_HANDLER 2t &id i Handler AR ¥4 7E handler 1E ¥ 58 L HER R 5 45 R

»  HISEXCEPTION_HANDLER_ 2195 Handler IR e 452 15 3 1) FH P A% 3 24 R4

Caution:

T HR AL PR S5 i exception handler s & A= 44 1% W handlersf & AR 45 AR TD B 4L 3% 21 /2 BLOCK

DECLARE
V1 INTEGER;
E1 EXCEPTION;
E2 EXCEPTION;
BEGIN
BEGIN
RAISE E1;
EXCEPTION WHEN E1 THEN V1 := 1 / 0; @ F=AHKsEiR

END;
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EXCEPTION WHEN E1
THEN DBMS_OUTPUT.PUT_LINE( 'User Exception');
WHEN ZERO_DIVIDE
THEN DBMS_OUTPUT.PUT_LINE('Zero divide');
END;
/

Zero divide

Anonymous PL block executed.

User-defined Exception

H P EXHIRH (user-defined exception) & H Filid & B BRTE X 2 AN 55 42 FR A A RD SR Ad
FISEH P8 X T E B Gmplicitly) il 35 H 20 1 B 7 48 FIRAISETE A1) & 20 &

PLF A F RAISE statementfil & exception )7 451l

DECLARE
V1 INTEGER;
high EXCEPTION;
low EXCEPTION;

BEGIN

BEGIN

V1l := 10;

IF V1 > 10
THEN

RAISE high;
ELSE

RAISE low;

END IF;
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EXCEPTION WHEN high
THEN DBMS_OUTPUT.PUT_LINE('High');
WHEN low
THEN DBMS_OUTPUT.PUT_LINE('Low');
END;

END;

Low

o User-defined exception i ALEE 43y DL R R FhZS T
o W Eerror codelff

o Ri%kHEerror codelif

H % Berror codeSH BT

DECLARE
V1 INTEGER;
E1 EXCEPTION;
PRAGMA EXCEPTION INIT( E1, -12122);
BEGIN
BEGIN
Vi :=1/ 0;
EXCEPTION WHEN E1
THEN DBMS_OUTPUT.PUT_LINE('SQLCODE
DBMS_OUTPUT.PUT_LINE('SQLERRM

' || SQLCODE);
" || SQLERRM);

END;
END;

/

SQLCODE = -12122

SQLERRM = [CSII][PSM][SUNDB]divisor is equal to zero
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1F{EZERO_DIVIDE predefined exceptionfH FH JUE A4S ¥ B NE1 exception ¥ B handlertil b2k 1 A {#
A AN TRV B R A QRS ) £ 2 7 2 TR PR R e 25 FH P R DAASE FH 5 B 08T 1% B exception B4 R ARSI

exception handler

K% B error codeffjuser-defined exceptionfEexception handler 1 ¥ & 9 DL N E AR AL AEE 215 R

DECLARE
V1 INTEGER;
E1 EXCEPTION;
BEGIN
BEGIN
RAISE E1;

EXCEPTION WHEN E1

THEN DBMS_OUTPUT.PUT LINE('SQLCODE = ' || SQLCODE);
DBMS_OUTPUT.PUT_LINE('SQLERRM = ' || SQLERRM);
END;
END;
/
SQLCODE = 1
SQLERRM = [CSII][PSM][SUNDB]User-Defined Exception

Anonymous PL block executed.

User-defined exception ¥ {& #1742 55 Predefined exception A% & FEAH [RIE 2 W 2R K fEuser-defined

exception 115 & error code Ml 244£ 4% F1| I JZBLOCKH & 1% unhandled user exception

DECLARE
V1 INTEGER;
E1 EXCEPTION;
E2 EXCEPTION;
BEGIN
BEGIN
RAISE E1;
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EXCEPTION WHEN E2

THEN DBMS_OUTPUT.PUT_LINE('SQLCODE = ' || SQLCODE);

DBMS_OUTPUT.PUT_LINE('SQLERRM = ' || SQLERRM);

END;

END;

ERR-HYG0O(17017): Unhandled user exception :

RAISE E1;

ES

ERROR at line 7:

Unhandled user exceptionA] ¥Eexception handler s {#iifiuser-defined exceptionZ f# H Apredefined exception

HIOTHERS#E 4T catch

PRAGMA EXCEPTION_INIT

FH T 14 F user-defined exceptiontth FH 7 15 B 45 i2 DBMSHE 174 I F TR ANE S 5 11 DBMSHS ARG 5 A [R] 4]
IR T PSMAR TS exception handler 325 4 i 3 FH

HAEEw T

<PRAGMA EXCEPTION_INIT> ::=

PARAGMA EXCEPTION_INIT ( exception_name, internal_errorcode )

o  HALINAIRED
o  exception_namef& HEHI I
o  exception_name/NFEfd FH Predefined exception

o internal_errorcode A fi¢{{f FHSUNDB[Hinternal error code

o oL E NFR/NSUCCESSHIOAE
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PLF A7EIE FINOT NULL constraintsIPSMAE 5V 1 Hassign NULLE ¥ exception huser-defined exceptionidAT

handing )7~

DECLARE
V1l VARCHAR(20) NOT NULL := 10;

USER_EXCEPT EXCEPTION;

o EPSM NOT NULL constrainst = B A FH ' H 7€ X exception

PRAGMA EXCEPTION_INIT( USER_EXCEPT, -17009 );
BEGIN

o fibKexceptionfFHin

V1 := NULL;

EXCEPTION WHEN USER_EXCEPT THEN DBMS_OUTPUT.PUT_LINE( 'Check Value');
END;
/
Check Value

Anonymous PL block executed.

% B JESUNDBinternal error codeff I & 4 DL R %

DECLARE
E1 EXCEPTION;
PRAGMA EXCEPTION_INIT( E1, 99999);
BEGIN
NULL;
END;
/
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ERR-HYG0O(17032): PSM compilation error :

(1) at (3:30): ERR-HY000(17021): Invalid error number for PRAGMA EXCEPTION_ INIT

DBMS_STANDARD.RAISE_APPLICATION_ERROR

2 W P B R AR AN J2 51 5 5 0 0 AN AR e SR S 456 P L J - DBMS_STANDARDAS BRIV i
A T ASERALFR AT LR A AR L 5

HLLF =42

2 B
error_code IN NATIVE_INTEGER AT B A R A R4 AL B A AT A -2000021]-209993 Fil N FIME
error_message IN VARCHAR(4000) KA R AF R ESQLERRM A [ 7H B

REHBSIMAE R (TRUE) EEXTREBHIEIE R
(FALSE) [fiflagBRilME NFALSE

stack_flag IN BOOLEAN := FALSE

Table 3-5 RAISE_APPLICATION_ERROR

LA N il B 45

CREATE OR REPLACE PROCEDURE PROC1
IS
BEGIN
RAISE_APPLICATION ERROR (-20000, 'USER DEFINED ERROR TEST');
END;
/

Procedure created.

BEGIN
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PROC1;
EXCEPTION WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE( 'SQLCODE : ' || SQLCODE || ' SQLERRM : ' || SQLERRM );
END;
/

SQLCODE : -20000 SQLERRM : [CSII][PSM][SUNDB]USER DEFINED ERROR TEST

Anonymous PL block executed.
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4. PSM Cursor Statements

4.1 Implicit Cursor

FaxCliEbR Cimplicit cursor) A FEEHRE FEH HIPSM statement & X I BEHIUEFRPSM statementfE RFHRIHAT

SELECT 8 &) BEDMLE A I {5 FH e 2T b Y BB AR o4 ) sl s (B PT LI I R sl bm s - CGimplicit

cursor attribute) FKIEHE R

Implicit Cursor Attributes

FasiEpn JEYE CGimplicit cursor attributes) 51 F B im0 AT IR SELECT i A1) BDMLIE &) P A T 45 SR i R Al %

B AT SELECTIEA) B DMLIE A M attributes{E ANULL

Rt R [EIRA
SQL%ISOPEN BOOLEAN
SQL%FOUND BOOLEAN

SQL%NOTFOUND BOOLEAN

SQL%ROWCOUNT INTEGER

Table 4-1 FaRiEFRE M

LB

B AT ISELECTIE A1) BRDMLIE A1) M 2 2% 11 BT LL A 2% 3% [BI FALSE

[

i AT A SELECT 1 A1) B DML A1) hoA 3 1] 45 SR 9 TRUE S I Ay
FALSE

4 5 5QL%FOUNDAH & HIfE

AT FISELECT 1 1) BEDMLIE ) HH R 1] (1T ROW 1 B
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o BCHBALHAT A IS

gsoL>

BEGIN
DBMS_OUTPUT.PUT_LINE('SQL%ISOPEN = ' || SQL%ISOPEN);
DBMS_OUTPUT.PUT_LINE('SQL%FOUND = ' || SQL%FOUND);
DBMS_OUTPUT.PUT_LINE('SQL%NOTFOUND = ' || SQL%NOTFOUND);
DBMS_OUTPUT.PUT_LINE('SQL%ROWCOUNT = ' || SQL%ROWCOUNT);

END;

/

SQL%ISOPEN = FALSE

SQL%FOUND =

SQL%NOTFOUND =

SQL%ROWCOUNT =

Anonymous PL block executed.

o HAFERITPATE R

gsQL>
CREATE TABLE t_month( month_char VARCHAR(15) , month_num INTEGER );

Table created.

gsoL>
INSERT INTO t_month VALUES( 'JANUARY' , 1 ), ( 'MARCH' , 3 ),

( '"MAY' , 5 ), ( 'JULY' , 7 ),

( "SEPTEMBER' , 9 ), ( 'NOVEMBER' , 11 );

6 rows created.
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gsqQL>
DECLARE
row_count INTEGER;

BEGIN

SELECT COUNT(*) INTO row_count FROM t_month;

DBMS_OUTPUT.PUT_LINE( 'SQL%ISOPEN
DBMS_OUTPUT.PUT_LINE("SQL%FOUND
DBMS_OUTPUT.PUT_LINE( 'SQL%NOTFOUND
DBMS_OUTPUT.PUT_LINE( 'SQL%ROWCOUNT

END;
/

SQL%ISOPEN = FALSE
SQL%FOUND = TRUE
SQL%NOTFOUND = FALSE
SQL%ROWCOUNT = 1

Anonymous PL block executed.
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4.2 Explicit Cursor

R EFR Cexplicit cursor) 2 F 7 A B E OSBRI AR I b 25 o F P i 44 R4 B SELECT 1 ) B

DMLIEA])

o AR T AEH
o H il openiBE A FT i 2 bR I AT fetch il A SR ELE 1 45 S 5 f5 18 3 close B ) S I AR
o FEHr ] FFcursor for loopiE )

5 AR AT A expression RIAN AT 45347 43 B 12 A 7] H /E procedure8kroutine ) 24
T § W 2 VAN

gsQL>
CREATE TABLE t_month( month_char VARCHAR(15), month_num INTEGER );

Table created.

gsoL>
INSERT INTO t_month VALUES( 'FEBRUARY' , 2 ), ( 'APRIL' , 4 ),

( "JUNE' , 6 ), ( 'AUGUST' , 8 ),

( 'OCTOBER' , 1@ ), ( 'DECEMBER' , 12 );

6 rows created.

gsqQL>
DECLARE
CURSOR cur_month IS SELECT * FROM t_month;
v_month_char VARCHAR(15);
v_month_num INTEGER;
BEGIN

OPEN cur_month; O OPEN explicit
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cursor.
LOOP @ {fi ] Loop3kHLZ 4 -ROW
FETCH cur_month INTO v_month_char, v_month_num; © FETCH explicit
cursor.
EXIT WHEN cur_month%NOTFOUND; O il E IR T 45 R A HROW
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month _num :
" || v_month_num );
END LOOP;
CLOSE cur_month; © CLOSE explicit
cursor.
END;

/

v_month_char : FEBRUARY , v_month num : 2
v_month_char : APRIL , v_month_num : 4
v_month_char : JUNE , v_month_num : 6
v_month_char : AUGUST , v_month_num : 8
v_month_char : OCTOBER , v_month num : 10
v_month_char : DECEMBER , v_month_num : 12

Anonymous PL block executed.

Declaring and Defining Explicit Cursors

T B 2R Cexplicit cursor) FFAEPSM declare section s #4775 B ( declaration ) A% X ( definition )&
B (declaration) & ZUIFARES FITHERR 4 P S 505 B AR [ 28200 5 52 S (definition) B FAE [F] 56 T 2 AiAs

[ syntax A1 1175 1% 2% Explicit Cursor Declaration and Definition (35 2R 5 B AN & )
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Explicit CursorfaBf ( declaration ) BZEN (definition) 7<%l

gsQL>
DECLARE

CURSOR cur_monthl( pl1 INTEGER ) RETURN t_month%rowtype;

CURSOR cur_monthl1( pl1 INTEGER ) RETURN t_month%rowtype IS SELECT * FROM

t_month WHERE month_num = pil;

CURSOR cur_month2 IS SELECT * FROM t_month;
BEGIN

NULL;
END;
/

Anonymous PL block executed.

Opening and Closing Explicit Cursors

o B (declaration) 7 X (definition) &Ji#EFR Cexplicit cursor) Bt $4TOPEN StatementHh AT
cursor query

o G AR A JYSELECT ... FOR UPDATEIE f1) I %45 BL4E [rIROWIILOCK
o IR B AR A1 5] Fexplicit cursor parameterBPSM variable Ml 4> 50 5 1) 45
o A AUEHREPATCLOSE Statement (CLOSE FEHA) %P5 b & 3ilAn J5 Toih Mg R SR %

o SIIFFROPENJG ToiE R OPEN S A8 B T OPENZR 5 1 1T CLOSE J5 OPEN

Explicit Cursor OPENFACLOSE 7= {5l

gsoL>
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DECLARE

CURSOR cur_month( pl INTEGER ) IS SELECT * FROM t month WHERE month_num = p1;

BEGIN
OPEN cur_month( 2 ); -- Explicit Cursor OPEN
CLOSE cur_month; -- Explicit Cursor CLOSE
END;
/

Anonymous PL block executed.

Fetching Data with Explicit Cursors

o (EOPENE iR Cexplicit cursor) J& AT LAATFETCH Statement3f 45 SR 4E Hrow

o Fetch statement$¥ 2% 25 B AE ) 24 BT ROWKF 1ZROWAH R A7 EPSM variableErecord type variable 1 4R J5 ¢
Wb sh T —ROW

o BPfEEAA FKEEIROWPSM FETCH Statement th AN2x 5] & 524

o EFEARLOOPIEA] AT FETCHI {3 FI%NOTFOUNDJ& PEA I 2% 11 51

Explicit CursorBJFETCH 7=

gsqQL>

DECLARE
CURSOR cur_month IS SELECT * FROM t_month;
v_month_char VARCHAR(15);
v_month_num INTEGER;

BEGIN

OPEN cur_month;
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LOOP
FETCH cur_month INTO v_month_char, v_month_num;
EXIT WHEN cur_month%NOTFOUND;
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month _num :

" || v_month_num );

END LOOP;

CLOSE cur_month;
END;
/

v_month_char : FEBRUARY , v_month num : 2
v_month_char : APRIL , v_month_num : 4
v_month_char : JUNE , v_month_num : 6
v_month_char : AUGUST , v_month num : 8
v_month_char : OCTOBER , v_month num : 10
v_month_char : DECEMBER , v_month_num : 12

Anonymous PL block executed.

When Explicit Cursor Queries Need Column Aliases

2w bR Cexplicit cursor) A AL B R IA U Zcolumn i &4 7R H— Ml 4 ( alias name )Fetch2

11575 5 P B AR B 22 [ %ROWTYPE variable J1 AT 78 5| FH 545 FH

fEExplicit CursorZif] {5 F 31 & =5l

gsoL>
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DECLARE
CURSOR cur_month IS SELECT month char, ( ' == ' || month_num ) as
equal_month_num FROM t_month;
var cur_month%rowtype;
BEGIN

OPEN cur_month;

LOOP

FETCH cur_month INTO var;
EXIT WHEN cur_month%NOTFOUND;

DBMS_OUTPUT.PUT_LINE( var.month char || var.equal_month_num );

END LOOP;

CLOSE cur_month;
END;
/

FEBRUARY ==
APRIL ==

JUNE ==

AUGUST == 8
OCTOBER == 10
DECEMBER == 12

Anonymous PL block executed.

Explicit Cursors that Accept Parameters

A LA B (declaration ) A€ X (definition ) S5 20br Cexplicit cursor)
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o BRIFRIZSH
o XISV HIN bind type
o A LAHA DEFAULT valueA] LLAE 5E Argument

o A]PATECursorf) & iH F 4 51
o AT LATE R A bR 1036 B A0 51 B 2 bR i S 4

Explicit Cursor Parameter{st Fi 7= 5

gsqQL>
DECLARE

CURSOR cur_month( pl IN INTEGER ) IS SELECT month_char, month_num FROM t_month
WHERE month_num = p1;

v_month_char VARCHAR(15);

v_month_num INTEGER;
BEGIN

OPEN cur_month(4);

FETCH cur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month _num : '
[| v_month_num );
gsQL>
CLOSE cur_month;
END;
/

v_month_char : APRIL , v_month_num : 4

Anonymous PL block executed.
o RIS EHIDEFAULT valuerr il

gsoL>
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DECLARE
CURSOR cur_month( pl INTEGER DEFAULT 2 ) IS SELECT month_char, month_num FROM

t_month WHERE month_num = pil;
v_month_char VARCHAR(15);
v_month_num INTEGER;

BEGIN

OPEN cur_month; O r[¥4Mactual parameter.

FETCH cur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month_num :

[| v_month_num );

CLOSE cur_month;

OPEN cur_month(4); ® {5 actual parameteri:{TOPEN.

FETCH cur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month_num :

|| v_month_num );

CLOSE cur_month;
END;
/

v_month_char : FEBRUARY , v_month num : 2

v_month_char : APRIL , v_month _num : 4

Anonymous PL block executed.
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Explicit Cursor Attributes

R UAR Cexplicit cursor) & 14 7w i AR IR T ELE cursor name 5 s I 14 AR it 2l b Jeg 1

JE R E2E R L
explicit_cursor_name%ISOPEN BOOLEAN 32 bR IE % OPENFS A TRUE TS W AT FALSE
Explicit cursor FETCHLART ANULLE BdES ATRUE L HE
explicit_cursor_name%FOUND BOOLEAN
i AJFALSE, CLOSEJ ANULL
explicit_cursor_name%NOTFOUND BOOLEAN A Hexplicit_cursor_name%FOUNDAH [ FAI1E.

Explicit cursor OPEN LART JYNULLIE % OPENH OB
explicit_cursor_name%ROWCOUNT INTEGER
AT FETCHRAS 3 114N CLOSE J& SANULL

Table 4-2 BXNFIFEM

Explicit Cursor Parameter7= 3

o Explicit cursor OPENTHIf

gsQL>
DECLARE
CURSOR cur_month IS SELECT month_char, month_num FROM t_month;

BEGIN

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN ' cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE('cur_month%FOUND " || cur_month%FOUND);

DBMS_OUTPUT.PUT_LINE('cur_month%NOTFOUND = ' cur_month%NOTFOUND) ;

DBMS_OUTPUT.PUT_LINE('cur_month%ROWCOUNT = ' || cur_month%ROWCOUNT);
END;
/
cur_month%ISOPEN = FALSE
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cur_month%FOUND

cur_month%NOTFOUND

cur_month%ROWCOUNT

Anonymous PL block executed.

e Explicit cursor OPENJG

gsQL>
DECLARE

CURSOR cur_month IS SELECT month_char, month_num FROM t_month;
BEGIN

OPEN cur_month;

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN = ' || cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE( ' cur_month%FOUND :

cur_month%FOUND) ;

DBMS_OUTPUT.PUT_LINE('cur_month%NOTFOUND = ' || cur_month%NOTFOUND);

DBMS_OUTPUT.PUT_LINE('cur_month%ROWCOUNT = ' || cur_month%ROWCOUNT);

CLOSE cur_month;
END;
/

cur_month%ISOPEN TRUE

cur_month%FOUND

cur_month%NOTFOUND

cur_month%ROWCOUNT = ©

Anonymous PL block executed.

o  Explicit cursor FETCH/S

gsoL>
DECLARE

CURSOR cur_month IS SELECT month_char, month_num FROM t_month LIMIT 3;
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v_month_char VARCHAR(15);

v_month_num INTEGER;

BEGIN

OPEN cur_month;

DBMS_OUTPUT.PUT _LINE( '[ First Fetch ]' );

FETCH cur_month INTO v_month_char, v_month_num;

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN

cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE( ' cur_month%FOUND

cur_month%FOUND) ;

DBMS_OUTPUT.PUT_LINE( ' cur_month%NOTFOUND

cur_month%NOTFOUND) ;

DBMS_OUTPUT.PUT_LINE( ' cur_month%ROWCOUNT

cur_month%ROWCOUNT) ;

DBMS_OUTPUT.PUT_LINE( '[ Second Fetch ]' );

FETCH cur_month INTO v_month_char, v_month_num;

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN

cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE( ' cur_month%FOUND

cur_month%FOUND) ;

DBMS_OUTPUT.PUT_LINE( ' cur_month%NOTFOUND

cur_month%NOTFOUND) ;

DBMS_OUTPUT.PUT_LINE( ' cur_month%ROWCOUNT

cur_month%ROWCOUNT) ;

DBMS_OUTPUT.PUT_LINE( '[ Last Fetch ]' );

FETCH cur_month INTO v_month_char, v_month_num;

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN " || cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE('cur_month%FOUND " || cur_month%FOUND);

DBMS_OUTPUT.PUT_LINE('cur_month%NOTFOUND = ' || cur_month%NOTFOUND);
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DBMS_OUTPUT.PUT_LINE('cur_month%ROWCOUNT = ' || cur_month%ROWCOUNT);
DBMS_OUTPUT.PUT_LINE( '[ Over Last Fetch ]' );

FETCH cur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN = ' || cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE( ' cur_month%FOUND :

cur_month%FOUND) ;

DBMS_OUTPUT.PUT_LINE('cur_month%NOTFOUND = ' || cur_month%NOTFOUND);

DBMS_OUTPUT.PUT_LINE('cur_month%ROWCOUNT = ' || cur_month%ROWCOUNT);

CLOSE cur_month;
END;
/

[ First Fetch ]

cur_month%ISOPEN = TRUE
cur_month%FOUND = TRUE
cur_month%NOTFOUND = FALSE
cur_month%ROWCOUNT = 1

[ Second Fetch ]
cur_month%ISOPEN = TRUE
cur_month%FOUND = TRUE
cur_month%NOTFOUND = FALSE
cur_month%ROWCOUNT = 2

[ Last Fetch ]
cur_month%ISOPEN = TRUE
cur_month%FOUND = TRUE
cur_month%NOTFOUND = FALSE
cur_month%ROWCOUNT = 3

[ Over Last Fetch ]
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cur_month%ISOPEN = TRUE
cur_month%FOUND = FALSE
cur_month%NOTFOUND = TRUE
cur_month%ROWCOUNT = 3

Anonymous PL block executed.

o Explicit cursor CLOSEJ&

gsqQL>
DECLARE
CURSOR cur_month IS SELECT month_char, month_num FROM t_month;
v_month_char VARCHAR(15);
v_month_num INTEGER;
BEGIN

OPEN cur_month;

FETCH cur_month INTO v_month_char, v_month_num;

CLOSE cur_month;

DBMS_OUTPUT.PUT_LINE('cur_month%ISOPEN " || cur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE( ' cur_month%FOUND :

cur_month%FOUND) ;

DBMS_OUTPUT.PUT_LINE('cur_month%NOTFOUND = ' || cur_month%NOTFOUND);
DBMS_OUTPUT.PUT_LINE('cur_month%ROWCOUNT = ' || cur_month%ROWCOUNT);
END;

/

cur_month%ISOPEN FALSE

cur_month%FOUND

cur_month%NOTFOUND

cur_month%ROWCOUNT

Anonymous PL block executed.

89



CSIT A PSM Manual

4.3 Cursor Variable

Create Cursor Variables

Fr A PR SR (cursor variable) 5 5 BAFEHT E X [FISYS_REFCURSOR typelfvariable{ & X REF CURSOR

TYPE 7 BH1Z 25 fvariable VE4H N 255 Cursor Variable Declaration (J#tRZ2 &7 BH)

o  REF CURSOR typeflll F

o  Strong REF CURSOR type
« & X REF CURSOR typeli#f 'Ereturn_typelf Astrong REF CURSOR type
= Strong REF CURSOR type variable{S % & R4 & 28T 552 X return_typetH R & A IEFE R

CURSOR VARIABLE [ 25 i

= Y0 L Hreturn_typeAH [T L3 B Strong REF CURSOR type variable

o  Weak REF CURSOR type
» & X REF CURSOR typel| K Fg Ereturn_typel Aweak REF CURSOR type
= SYS_REFCURSOR typeth 2 weak REF CURSOR type
«  5Strong REF CURSOR variable AJ 5 il 5 ii% i
= fEWeak REF CURSOR type variable 1 A EL 73 Bt SYS_REFCURSOR type variable iz 2 7] AFE

SYS_REFCURSOR type variable#143-fit yweak REF CURSOR type variable

Create Cursor Variable7=5l

e REF CURSOR typesE X ( definition)

gsoL>
DECLARE

TYPE strong_refcur IS REF CURSOR RETURN t_month%ROWTYPE; O strong ref
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cursor type
TYPE weak_refcur IS REF CURSOR;
type
BEGIN
NULL;
END;
/

Anonymous PL block executed.

«  CURSOR VARIABLEA B ( declaration)

gsoL>
DECLARE

TYPE strong_refcur IS REF CURSOR RETURN t_month%ROWTYPE;
cursor type

TYPE weak_refcur IS REF CURSOR;

type

v_sys_refcursor SYS_REFCURSOR;
type variable
v_strong_refcursor strong_refcur;
cursor type variable
v_weak_refcursor weak_refcur;
type variable
BEGIN
NULL;
END;
/

Anonymous PL block executed.
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Opening and Closing Cursor Variables

o FHYFRAEE (cursor variable) JEH4TOPEN FOR StatementiE42 i hr A% B Al B AT [ SELECTIE ) 5l
DMLiEH]

o Cursor?Tif] d1 A RE L7 4E 45 E OPEN FORIE A [ using T~ 45 %€ {8 [ bind variable

o Cursorfriff H £ 7EFOR UPDATEE A1) i I %o 45 JEAE [T ROW HILOCK

o HUFARAE S HEATREOPENN BT LAANHEAT CLOSEREAT REOPEN W Tl 2 Rl £ 1 1) 3% 42

o VAR ER ¥ 45 RS $ T CLOSE Statement (CLOSE FEHE) H{im[

o ANFTLA5 ) CLCLOSE fi b e 5 (R ) 45 SR B 5| e b2 & s 1k

Cursor variable B OPENFICLOSE7 =

DECLARE
v_refcur_month SYS_REFCURSOR;

BEGIN
OPEN v_refcur_month FOR SELECT * FROM t_month;
CLOSE v_refcur_month;

END;

/

Anonymous PL block executed.

o ffHusingFE]Hcursor variable ] OPEN 7~ 4]

gsQL>

DECLARE
v_refcur_month SYS_REFCURSOR;
var INTEGER;

BEGIN
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var := 1;

OPEN v_refcur_month FOR 'SELECT * FROM t_month WHERE month _num = :v' USING IN
var;
END;

/

Anonymous PL block executed.

Fetching Data with Cursor Variables

TEXHEFRAS & (cursor variable) 33E4TOPEN/E 7] LLFHATFETCH Statement 3B 45 SR £E [ row i A 28 5 3% [B] 1)
2B Sinto a4

Cursor VariableBYFETCH731

gsoL>
DECLARE
TYPE ref_month IS REF CURSOR RETURN t_month%ROWTYPE;

v_refcur_month ref _month;
v_month t_month%ROWTYPE;
BEGIN

OPEN v_refcur_month FOR SELECT * FROM t_month;

LOOP

FETCH v_refcur_month INTO v_month;

EXIT WHEN v_refcur_month%NOTFOUND;
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DBMS_OUTPUT.PUT_LINE( 'v_month.month _char : ' || v_month.month _char || ' ,

v_month.month_num :

END LOOP;

|| v_month.month_num );

CLOSE v_refcur_month;

END;

v_month.month_char :
v_month.month_char :
v_month.month_char :
v_month.month_char :
v_month.month_char :

v_month.month_char :

JANUARY , v_month.month_num : 1
MARCH , v_month.month _num : 3
MAY , v_month.month_num : 5

JULY , v_month.month_num : 7
SEPTEMBER , v_month.month_num : 9

NOVEMBER , v_month.month_num : 11

Anonymous PL block executed.

Assigning Value to Cursor Variables

JiEbrAg B Ccursor variable) A LAZMHC ) —MiEbr 2 BB AL Chost variable) {H#Esource cursor
variable JOPEN RS N 45 target cursor variable ) BeAE I P4 /N A= A2 &4 [n) #H [F] ) SQLTE source cursor

variable JAEOPENFIR A T %Atarget cursor variable 2 Be AE B 5 /N AR A8 & 40 2 AEOPEN R A&

Assign Cursor Variable7x 4l

gsoL>
DECLARE

source_refcur_month SYS_REFCURSOR;

target_refcur_month SYS_REFCURSOR;
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v_month_char  VARCHAR(15);
v_month_num INTEGER;

BEGIN

DBMS_OUTPUT.PUT_LINE( 'OPEN source_refcur_month' );

OPEN source_refcur_month FOR SELECT * FROM t_month;

DBMS_OUTPUT.PUT_LINE( 'source_refcur month%ISOPEN : ' ||
source_refcur_month%ISOPEN );
DBMS_OUTPUT.PUT_LINE( 'target_refcur_month%ISOPEN : ' ||

target_refcur_month%ISOPEN );

DBMS_OUTPUT.PUT_LINE( 'Assign source_refcur_month to target_refcur_month' );

target_refcur_month := source_refcur_month;

DBMS_OUTPUT.PUT_LINE( 'source_refcur month%ISOPEN : ' ||
source_refcur_month%ISOPEN );
DBMS_OUTPUT.PUT_LINE( 'target_refcur_month%ISOPEN : ' ||

target_refcur_month%ISOPEN );

DBMS_OUTPUT.PUT_LINE( 'CLOSE source_refcur_month' );

CLOSE source_refcur_month;

DBMS_OUTPUT.PUT_LINE( 'source_refcur month%ISOPEN : ' ||
source_refcur_month%ISOPEN );

DBMS_OUTPUT.PUT_LINE( 'target_refcur_month%ISOPEN : ' ||
target_refcur_month%ISOPEN );

END;
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OPEN source_refcur_month
source_refcur_month%ISOPEN : TRUE
target_refcur_month%ISOPEN : FALSE

Assign source_refcur_month to target_refcur_month
source_refcur_month%ISOPEN : TRUE
target_refcur_month%ISOPEN : TRUE

CLOSE source_refcur_month
source_refcur_month%ISOPEN : FALSE
target_refcur_month%ISOPEN : FALSE

Anonymous PL block executed.

Cursor Variable Attributes

TitrA8 & (cursor variable) @IS B aClihr Cexplicit cursor) J@YEAM A B R EhrAs SRS AT LLZETT
FRAR B A R JE s N @ vE A AR ZE & J& P cursor_variable_name%ISOPEN & I'E LA AN ) e & 14 45 I AE

cursor variable OPENRFIELCLOSE JG & A= 'cursor is not defined" & i%

J=4:3 IR =] 287 PiBH
cursor_variable_name%ISOPEN BOOLEAN QIR IAR S TR OPENFPIRZS M ATRUE, 73U 9FALSE
cursor_variable_name%FOUND BOOLEAN IR FETCH 5 8 M 9 TRUEE A A FALSE

FETCH)E#1# Scursor_variable_name%FOUNDAH [ 1]
LI

cursor_variable_name%ROWCOUNT | INTEGER AR AR B N OPEN U OB R PAT FETCHIE i 14~

cursor_variable_name%NOTFOUND BOOLEAN

Table 4-3 FirZEEM
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Cursor Variable Attributes7= i
e Cursor variable OPENF(
gsqQL>
DECLARE
v_refcur_month SYS_REFCURSOR;
BEGIN
DBMS_OUTPUT.PUT_LINE('v_refcur month%ISOPEN = ' || v_refcur_month%ISOPEN);
DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND = ' || v_refcur_month%FOUND);
DBMS_OUTPUT.PUT_LINE('v_refcur _month%NOTFOUND = ' || v_refcur_month%NOTFOUND);
DBMS_OUTPUT.PUT_LINE('v_refcur _month%ROWCOUNT = ' || v_refcur_month%ROWCOUNT);
END;
/
v_refcur_month%ISOPEN = FALSE

ERR-2F@00(17036): cursor is not defined :

DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND " || v_refcur_month%FOUND);

ES

ERROR at line 5:

e  Cursor variable OPENJ5

gsQL>
DECLARE
v_refcur_month SYS_REFCURSOR;
BEGIN
OPEN v_refcur_month FOR SELECT * FROM t_month;

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ISOPEN " || v_refcur_month%ISOPEN);

DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND " || v_refcur_month%FOUND);

DBMS_OUTPUT.PUT_LINE('v_refcur_month%NOTFOUND " || v_refcur_month%NOTFOUND);
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DBMS_OUTPUT.PUT_LINE('v_refcur _month%ROWCOUNT = ' || v_refcur_month%ROWCOUNT);

CLOSE v_refcur_month;
END;
/

TRUE

v_refcur_month%ISOPEN

v_refcur_month%FOUND

v_refcur_month%NOTFOUND

v_refcur_month%ROWCOUNT = ©

Anonymous PL block executed.

e  Cursor variable FETCHJ&

gsqQL>
DECLARE
v_refcur_month SYS_REFCURSOR;
v_month_char VARCHAR(15);
v_month_num INTEGER;

BEGIN

OPEN v_refcur_month FOR SELECT * FROM t_month LIMIT 3;

DBMS_OUTPUT.PUT _LINE( '[ First Fetch ]' );

FETCH v_refcur_month INTO v_month_char, v_month_num;

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ISOPEN
DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND
DBMS_OUTPUT.PUT_LINE('v_refcur_month%NOTFOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ROWCOUNT
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DBMS_OUTPUT.PUT_LINE( '[ Second Fetch ]' );

FETCH v_refcur_month INTO v_month_char, v_month

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ISOPEN

DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%NOTFOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ROWCOUNT

DBMS_OUTPUT.PUT_LINE( '[ Last Fetch ]' );

FETCH v_refcur_month INTO v_month_char, v_month

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ISOPEN

DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%NOTFOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ROWCOUNT

DBMS_OUTPUT.PUT_LINE( '[ Over Last Fetch ]' );

FETCH v_refcur_month INTO v_month_char, v_month

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ISOPEN

DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%NOTFOUND

DBMS_OUTPUT.PUT_LINE('v_refcur_month%ROWCOUNT

CLOSE v_refcur_month;

END;

/
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_num;

" || v_refcur_month%ISOPEN);
" || v_refcur_month%FOUND);
" || v_refcur_month%NOTFOUND);

" || v_refcur_month%ROWCOUNT);

_num;

" || v_refcur_month%ISOPEN);
" || v_refcur_month%FOUND);
" || v_refcur_month%NOTFOUND);

" || v_refcur_month%ROWCOUNT);

_num;

" || v_refcur_month%ISOPEN);
" || v_refcur_month%FOUND);
" || v_refcur_month%NOTFOUND);

" || v_refcur_month%ROWCOUNT);
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[ First Fetch ]
v_refcur_month%ISOPEN
v_refcur_month%FOUND
v_refcur_month%NOTFOUND
v_refcur_month%ROWCOUNT
[ Second Fetch ]
v_refcur_month%ISOPEN
v_refcur_month%FOUND
v_refcur_month%NOTFOUND
v_refcur_month%ROWCOUNT
[ Last Fetch ]
v_refcur_month%ISOPEN
v_refcur_month%FOUND
v_refcur_month%NOTFOUND
v_refcur_month%ROWCOUNT
[ Over Last Fetch ]
v_refcur_month%ISOPEN
v_refcur_month%FOUND
v_refcur_month%NOTFOUND

v_refcur_month%ROWCOUNT

TRUE

TRUE

FALSE

TRUE

TRUE

FALSE

TRUE

TRUE

FALSE

TRUE

FALSE

TRUE

3

Anonymous PL block executed.

e  Cursor variable CLOSEJ5

gsoL>
DECLARE

v_refcur_month SYS_REFCURSOR;

v_month_char VARCHAR(15);

v_month_num INTEGER;

BEGIN

OPEN v_refcur_month FOR SELECT * FROM t_month LIMIT 3;
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FETCH v_refcur_month INTO v_month_char, v_month_num;
CLOSE v_refcur_month;
DBMS_OUTPUT.PUT_LINE('v_refcur month%ISOPEN = ' || v_refcur_month%ISOPEN);
DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND = ' || v_refcur_month%FOUND);
DBMS_OUTPUT.PUT_LINE('v_refcur _month%NOTFOUND = ' || v_refcur_month%NOTFOUND);
DBMS_OUTPUT.PUT_LINE('v_refcur _month%ROWCOUNT = ' || v_refcur_month%ROWCOUNT);

END;

/

gsqQL>

v_refcur_month%ISOPEN = FALSE

ERR-2F000O(17036): cursor is not defined :
DBMS_OUTPUT.PUT_LINE('v_refcur_month%FOUND = ' || v_refcur_month%FOUND);

ES

ERROR at line 13:

Cursor Variable as Routine Parameter

¥ihrAE & (cursor variable) FHAEroutine )24 A Bl T-1& 1% 7 1) 45 R 45 AR 7E procedure B bR 0 X i b
AR AT FETCHEL CLOSE S EUZIUNINGLIN OUT types AR X i bn A8 S 34T OPENZEU A OUTELIN OUT type

fEPackage ™ 7 Bijref cursor type i Bl T 7EA ] [ routine A& 1R VbR AL 1 1) 2 1) 45 2R

P {EParameterfiCursor Variable7=

o  HfEroutine parameter iz~

gsoL>
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CREATE OR REPLACE PROCEDURE p_open( p_refcur_month OUT SYS_REFCURSOR ) AS
BEGIN

OPEN p_refcur_month FOR SELECT * FROM t_month;
END;
/

Procedure created.

gsQL>
CREATE OR REPLACE PROCEDURE p_fetch( p_refcur_month IN SYS_REFCURSOR ) AS
v_month_char VARCHAR(15);
v_month_num INTEGER;
BEGIN
FETCH p_refcur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month_num :
[| v_month_num );
END;
/

Procedure created.

gsQL>
DECLARE

v_refcur_month SYS_REFCURSOR;
BEGIN

p_open( v_refcur_month );

DBMS_OUTPUT.PUT_LINE( 'v_refcur_month%ISOPEN : ' || v_refcur_month%ISOPEN );

p_fetch( v_refcur_month );

DBMS_OUTPUT.PUT_LINE( 'v_refcur_month%FOUND : ' || v_refcur_month%FOUND );

CLOSE v_refcur_month;

DBMS_OUTPUT.PUT_LINE( 'v_refcur_month%ISOPEN : ' || v_refcur_month%ISOPEN );
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v_refcur_month%ISOPEN : TRUE
v_month_char : JANUARY , v_month num : 1
v_refcur_month%FOUND : TRUE
v_refcur_month%ISOPEN : FALSE

Anonymous PL block executed.

e  PackageHiref cursor typez~ /3l

gsQL>
CREATE OR REPLACE PACKAGE pkg refcur AS
TYPE ref_month IS REF CURSOR RETURN t_month%ROWTYPE;
v_month_char VARCHAR(15);

v_month_num INTEGER;

PROCEDURE p_open( p_refcur_month OUT ref _month, p_month IN INTEGER );
PROCEDURE p_fetch( p_refcur_month IN ref month );
PROCEDURE p_close( p_refcur_month IN ref month );

END;

/

Package created.

gsQL>

CREATE OR REPLACE PACKAGE BODY pkg_refcur AS
PROCEDURE p_open( p_refcur_month OUT ref month, p_month IN INTEGER ) AS
BEGIN

IF p_month = 1 THEN

OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 1;
ELSIF p_month = 3 THEN
OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 3;
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ELSIF p_month = 5 THEN

OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 5;
ELSIF p_month = 7 THEN

OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 7;
ELSIF p_month = 9 THEN

OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 9;
ELSIF p_month = 11 THEN

OPEN p_refcur_month FOR SELECT * FROM t_month WHERE month_num = 11;
ELSE

DBMS_OUTPUT.PUT_LINE( 'NO ODD MONTH' );

END IF;

DBMS_OUTPUT.PUT_LINE( 'p_refcur_month%ISOPEN : ' || p_refcur_month%ISOPEN );

END;

PROCEDURE p_fetch( p_refcur_month IN ref _month ) AS
BEGIN

FETCH p_refcur_month INTO v_month_char, v_month_num;

DBMS_OUTPUT.PUT_LINE( 'v_month char : ' || v_month _char || ' , v_month_num :
|| v_month_num );

END;

PROCEDURE p_close( p_refcur_month IN ref _month ) AS
BEGIN
CLOSE p_refcur_month;
DBMS_OUTPUT.PUT_LINE( 'p_refcur_month%ISOPEN : ' || p_refcur_month%ISOPEN );
END;
END;
/

Package created.

gsoL>
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DECLARE
v_pkg_refcur_month pkg refcur.ref_month;
BEGIN
pkg_refcur.p_open( v_pkg refcur_month, 5 );
pkg_refcur.p_fetch( v_pkg refcur_month );
pkg_refcur.p_close( v_pkg refcur_month );
END;
/

p_refcur_month%ISOPEN : TRUE
v_month_char : MAY , v_month_num : 5
p_refcur_month%ISOPEN : FALSE

Anonymous PL block executed.

Cursor Variable as Host Variable

JiEbrAg & Ccursor variable) AT LAR BN F 41385 (host variable) Host cursor variable H T 4% 1% Ik 5% 25 A%
i T PR A ) 2 SRR 55 2% A2 7 i 1) T DAL S A [R] ) B b 45 R 4R

FERG bR AL B AR EALAZ R 5 75 WIREF CURSOR type SEALAZ B 45 T A% 12 21 i 55 45 e 55 45 A0 35 i < [ )

T A2 B B0 PR AIE 2 g P Wi b A2 AR IR 55 4 HH HEAT OPEN & Fetch 885 £ %5 ) it FH FETCH A 7]
LKA

Host Cursor Variable7=5l

gsQL>
\var host_refcur_month REFCURSOR

gsoL>
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BEGIN

OPEN :host_refcur_month FOR SELECT * FROM t_month;
END;
/

Anonymous PL block executed.

gsqQL>
DECLARE
v_month_char VARCHAR(15);
v_month_num INTEGER;
BEGIN
FETCH :host_refcur_month INTO v_month_char, v_month_num;
DBMS_OUTPUT.PUT_LINE( 'v_month _char : ' || v_month_char ||
[| v_month_num );
END;
/

v_month_char : JANUARY , v_month num : 1

Anonymous PL block executed.

gsQL>
BEGIN
CLOSE :host_refcur_month;
END;
/

Anonymous PL block executed.
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5. Using PSM Subprograms

5.1 Anonymous PL Block

Anonymous PL blocksg ANKFPSMIE A fif A7 7E £ 2 I H— IR PHEPAT BISQLIE A1) /2 SUNDBEE (L IEFIsQLZ.
— AL ESUNDBHZ i I ODBCIDBCE  precompiler H i) L5 HAhsQL— £ A% H 12 5 Hifibasic blockif A AH ]

TEYH N ¥ S % B (BEGIN .. END)

<<Label>> @ (optional)

DECLARE @ (optional)

© declare items (variables, cursors, types, ...) (optional)
BEGIN O (required)

© PsSM statements to execute (required)

EXCEPTION @ Exception Handling Part (optional)

END;

1§ Fanonymous PL blockBf MyER LR JL &

Interface fEREEER
i fE (Schema-level Procedure) BY R AN [E) BT LA FH 45 5E 251
18 (Bind Parameter)

1,37 FfPrepare-Execute 5 24

ODBC 5 SQLIAE FI 7% 58 Al R

JDBC A In OUTELOUT/& A48 E St N4 ] CallableStatement 5 1 1)
precompiler (gpec) TR I

Interactive Command Tool (gsgl) #1 \anonymous PL block /& M1 '/'< Enter >4 U5 )
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5.2 Nested Procedure

J

HREIIHE (nested procedure) AETERFEPL blockH 7 BT FE SR T2 P ik Bt AL & 75 B IPL block 5

SATHEF T JZ 51 ) scope

TEYH N 252 % Procedure Declaration and Definition

DECLARE
PROCEDURE PROC1( Al INTEGER ) @ Define nested procedure
IS
BEGIN
DBMS OUTPUT.PUT_LINE( 'Al = ' || A1l );
END;
BEGIN
PROC1( 100 ); @ Call nested procedure
END;
/

MEFFEF (nested subprogram) AT F ifjitem T
o« METEFIZE (argument)
o EXHRETFEFHIPLblock 53 I FscopeH i X HIAF B FI & Fhitem (type, cursor,...)

o NAnonymous PL blockEbind parameter(ff: '?', ':v1' %)

BB FE S Hiforward declaration &l I & B A declare il define 3 i [/ 75 B AT SCIL AN B A2 2 [A]
M H A RZE

gSQL> DECLARE

PROCEDURE PROC1( Al INTEGER ); @ declare procl
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PROCEDURE PROC2( Al INTEGER ) @ define proc2
1S
BEGIN
IF A1 > @ THEN
DBMS_OUTPUT.PUT_LINE( '(proc2)Al = ' || Al );
PROC1( Al -1 ); © call proci
END IF;

END;

PROCEDURE PROC1( Al INTEGER ) @ define procl
1S
BEGIN
IF A1 > @ THEN
DBMS_OUTPUT.PUT_LINE( '(procl)Al = ' || Al );
PROC2( Al -1 ); @O call proc2
END IF;

END;

BEGIN

PROC1(5); @ call procl

END;
/

(procl)Al = 5
(proc2)Al = 4
(procl)Al = 3
(proc2)Al = 2
(procl)Al =1

Anonymous PL block executed.
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SUNDB PSM¥ e KB EJIREE (child statement depth) FR#I 950 LABH 1L PR A2 X 51 FH 4 SR a8k e AE -4

R4S ([FIFEE A Fnested functionschema-level procedure/ function)

gSQL> DECLARE
PROCEDURE PROC1( Al INTEGER ); @ declare procl
PROCEDURE PROC2( Al INTEGER ) @ define proc2

IS
BEGIN

DBMS OUTPUT.PUT_LINE( 'Al = ' || A1l );
PROC1( Al -1 );
END;
PROCEDURE PROC1( Al INTEGER ) © define procl
1s

BEGIN

DBMS OUTPUT.PUT_LINE( 'Al = ' || A1l );
PROC2( Al -1 );
END;
BEGIN
PROC1(100);
END;

/

ERR-42000(16411): maximum number of recursive SQL levels (50) exceeded.
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5.3 Nested Function

HREKEL (nested function) EEIREFEFFEE NG KBS 12T

PEYI N 25 2% Function Declaration and Definition (R BIAIE )

gSQL> DECLARE
V1 INTEGER := O;
FUNCTION FUNC1( A1 INTEGER )
RETURN INTEGER
1s
BEGIN
RETURN Al * 10;
END;
BEGIN
V1 := FUNC1( 10 );
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );
END;
/

V1l = 100
Anonymous PL block executed.
R B BT 72 T LT B Y B T PSMIE b A FAEAS B AE SQLIFR ) A8

gSQL> DECLARE
V1 INTEGER := 0;
FUNCTION FUNC1( Al INTEGER )
RETURN INTEGER
IS
BEGIN
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RETURN Al * 10;
END;
BEGIN
SELECT FUNC1(10) INTO V1 FROM DUAL;
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );

END;
/

ERR-HYG0O(17032): PSM compilation error :

(1) at (10:3): ERR-HY@00(17079): a nested function not allowed in executing SQL
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5.4 Schema-level Procedure

K TFFEF (schema-level subprogram) A7 TEXLHE P I HHG 2 PR SQLYT G Schema-level procedure
IR R E T

ollfE S

Schema-level procedureidist LA T 1 4] G i b 21 B AE 2 50K A F5 7€ precision Hiscale

VEYH N %5222 CREATE PROCEDURE

CREATE OR REPLACE PROCEDURE PROC1( A1 INTEGER, A2 INTEGER )
1s
V1 INTEGER;
BEGIN
SELECT COUNT(*)
INTO V1
FROM T1
WHERE T1.I1 >= A1l AND T1.I1 <= A2;
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );
END;
/

B 1Schema-level Procedure 115 & T J# il INFORMATION_SCHEMA.ROUTINES R T A FH

VEYH N 8 2% ROUTINES

gSQL> SELECT SPECIFIC_NAME, ROUTINE_DEFINITION
FROM INFORMATION_SCHEMA.ROUTINES
WHERE SPECIFIC_NAME = 'PROC1';
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SPECIFIC_NAME ROUTINE_DEFINITION
PROC1 PROCEDURE "PUBLIC"."PROC1" ( Al INTEGER, A2 INTEGER )
IS
V1 INTEGER;
BEGIN
SELECT COUNT(*)
INTO V1
FROM T1
WHERE T1.I1 >= Al AND T1.I1 <= A2;
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

END;

1 row selected.

ZH (argument) {52 AT E L INFORMATION _SCHEMA.PARAMETERS K AT & F

VELI N 25 2% PARAMETERS

gSQL> SELECT P.PARAMETER_NAME, P.ORDINAL_POSITION
FROM INFORMATION_SCHEMA.ROUTINES R,
INFORMATION_SCHEMA.PARAMETERS P
WHERE R.SPECIFIC_NAME = 'PROC1'
AND R.SPECIFIC_SCHEMA = P.SPECIFIC_SCHEMA
AND R.SPECIFIC_NAME = P.SPECIFIC_NAME

ORDER BY P.ORDINAL_POSITION;

PARAMETER_NAME ORDINAL_POSITION

Al 1
A2 2
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2 rows selected.

fEH

HAhpsM Py E A) BUCALLIE A LN #E (schema-level procedure)

HoAtpsMmiti o) LU ik B 1 A AH |] A% G B 0 7%
gSQL> BEGIN
PROC1( 2, 4 ); -- call schema-level procedure
END;
/
Vi =3

Anonymous PL block executed.

CALLEA) AT L EPSMEISQLEHAT 7 R T

VR N 25 2% CALL Statement

gSQL> CALL PROC1( 2, 4 );

Vil =3
Procedure Call complete.

N7 X AFODBCEDBCHM# FH ffprocedure call escape sequenceX i F2 3 LA N &)
{ CALL procedure_name( paraml, param2, ... ) }

Procedure call escape sequence i) FJ {4 FisQL—#EA# F
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gSQL> { CALL PROC1(2, 4) };

Vi =3
Procedure Call complete.

SUNDBHIAZ H.fin4 1. E. (interactive command tool) GSQLA B T A B & v S /EXECHIPAT T FE

AT schema-level procedureltf i 45 & UL T A FRAH G IE T 24 AR definer ft) P AR ML BT AT PSM R I SQLES
FR 4 1% H 7 [Fschema-path e AR ] BL5| H B AN [FlschemalfiAH R A AR R (75 B item IS) {8 FH TG S 44

(f5]: TI%ROWTYPE) Uf &4t it Ndefiner)

e AUTHID DEFINER (ERIND: ZEH NI 1Zprocedure M H G AT
«  AuthIDCurrngUsAudio: AZEEEHAT A B 2411 H P AT

CREATE OR REPLACE PROCEDURE "PROC1"( Al INTEGER, A2 INTEGER )
AUTHID CURRENT_USER
1s
V1 INTEGER;
BEGIN
SELECT COUNT(*)
INTO V1
FROM T1
WHERE T1.I1 >= A1l AND T1.I1 <= A2;
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

END;

il

Schema-level procedureifi i L DROP PROCEDURETE A1) il B
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VEYH A %5 2% DROP PROCEDURE
DROP PROCEDURE PROC1;

E5SUNDBH 1t HeAth DROPE ) 4 [F] 1 3 F7IF EXISTSIE )

DROP PROCEDURE IF EXISTS PROC1;

B IE (Recompile)

fEschema-level subprogram P8 5| FH IR G & A B CACERE X6 2 P 4t 2 52 21 2 M ] e 75 22 38T G
171K

EFRABS RS HPSI AR

SE SCF B 23 () 45 Bl tem B2 E S R I A5 FH AR 6T G0 0k A B 500 B 3l B s PR R PRl

o %TYPE%ROWTYPEH {5 FH 1% %

o BRUFFR (Explicit Cursor) & SiEA)FRAE FH K% %
X RAR 5 AT 2 R I AR DL B 3l B T

1 AIHRIZRAF IR IGZE AR 1 TR

2. BEXS TR A SR AR A R B R R

3. Discard ZFTTHRITF T S rp A7 Ak (I RE 2 SGE A6 BB X 11
4. FETHRIGAF FRIEME R G T

5. AT
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-----

BodyHYsQLAR 5| FHBYFTR

AT A AE A body A8 F AISQUUT Rl A AFASQL text IR AR AT I RE I S 2 B 06 2 R SQLIFE )
IFAE BT R Ja AT IR body H S FH I SQUN BAN LML AR THRIAS B

BRI RAE T AT R AL S AR A BLA 45 1 90 Kok K SR s B column =5 R L A0 RANIE
AR B FEAE AT I T e R A A R
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5.5 Schema-level Function

Schema-level functionsg 21k 2 H 8 FH 1) iR £ AL ) schema-level subprogram

ollfE S

Bl schema-level function A B N 7E S H K128 T $6 %€ precision 5 ScalefE

VEYH A 25 2% CREATE FUNCTION

gSQL> CREATE OR REPLACE FUNCTION FUNC1( Al INTEGER, A2 INTEGER )
RETURN INTEGER
IS
V1 INTEGER;
BEGIN
SELECT COUNT(*)
INTO V1
FROM T1
WHERE T1.I1 >= A1l AND T1.I1 <= A2;
RETURN V1;
END;
/

Function created.

B I schema-level function5 1 F24H A AT /£ INFORMATION_SCHEMA.ROUTINES

INFORMATION_SCHEMA.PARAMETERS % I A &
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Schema-level function ] 7E4# FH & MSQLEL PSM A i sQLYT G i) BT 214 =0 4
gSQL> SELECT FUNC1( 2, 4 ) FROM DUAL;
FUNC1( 2, 4 )

1 row selected.

R WA EPSM A i

gSQL> DECLARE
V1 INTEGER;

BEGIN
V1 := FUNC1( 2, 4 );
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );

END;

/

Anonymous PL block executed.

an R Ay fg H CALLIE A AT

VR N 5 2% CALL Statement

gSQL> \var V1 INTEGER
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gSQL> CALL FUNC1( 2, 4 ) INTO :V1;
Procedure Call complete.
gSQL> \print V1

V1

Ljschema-level procedureH [ 3 #Fprocedure call escape sequenceififi)

{ ? = CALL function_name( paraml, param2, ... ) }

gSQL> { :V1 = CALL FUNCI1( 2, 4 ) };
Procedure Call complete.
gSQL> \print V1

V1

il

Schema-level Functionif i DROP FUNCTIONE &) Bk

VEYH N %5 2% DROP FUNCTION
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gSQL> DROP FUNCTION FUNC1;

Function dropped.
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SUNDB PSM# A1 T 7E S A2 S ek 5t FH 111 (debugging) BUALFE R (exception) [Fbuilt-in

procedure

Procedure

DBMS_OUTPUT.ENABLE(

buffer_size IN NATIVE_INTEGER := 20000 )

DBMS_OUTPUT.DISABLE

DBMS_OUTPUT.SET_LOG( file_path IN

VARCHAR(4000) )

DBMS_OUTPUT.PUT_LINE(
item IN VARCHAR(4000) )
DBMS_OUTPUT.PUT( item IN VARCHAR(4000) )
DBMS_OUTPUT.NEW_LINE
DBMS_OUTPUT.GET_LINE(
line OUT VARCHAR(4000),

status OUT NATIVE_INTEGER )

DBMS_STANDARD.RAISE_APPLICATION_ERROR(
error_code IN NATIVE_INTEGER,
error_message IN VARCHAR(4000),

stack_flag IN BOOLEAN := FALSE )

DBMS_LOCK.SLEEP( seconds IN NUMBER )

function
LA R (8 X /NSO T B H Bl sk TRk
U SRR 78 G2 [X K/ U BRI 920000775 I SR 24 AT g2 b X
e U 7B T BRI Z2h X
FEHIH B H IR CIC R S Es v 5 5%
T SR [ A 4 818 5 A PR SO U SRR S DA X i
7B CE—ADTFEARYHIER) WAT{E<SYSTEM_LOGGER_DIR>

SRR R H TR B ARSI

4R AT $E %€ permission

e  CALLDBMS_OUTPUT.SET_LOG( 'a.txt', 640)

Rl 45 R L QR B A BB AT TR B g2 X

i i e Rk B K B AP B Sk X
REBr AT TAHA7 A 215 ph X

AR [e e X PR A A7 2 P R RSB e 7 — 2 B R

FAEZH B W statusiR 80" e 2 3R [B] 17

fil AT 2 H P R error_code)W 2-20000~-209992 [&] FAIAE

TRUEHT i J5 fstack_flagZ 3 7E A 14 1= L RALZE RN
FALSER LLiZAR IR T (replace) JrA R (Al Ng LI
default AJFALSE)

FEFERE I 5] Py BT 25 1k 21
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Procedure function
DBMS_SQL.RETURN_RESULT( rc IN

il it ref cursor AT FI T 1 45 BLIR (01 44 725 7 v o7 FH R
SYS_REFCURSOR )

Table 5-1 Built-in procedures

gSQL> DECLARE

V1 VARCHAR(1024);

V2 INTEGER;

BEGIN
DBMS_OUTPUT . ENABLE (2000) ;
DBMS_OUTPUT.PUT_LINE('TEST MSG');
DBMS_OUTPUT.GET_LINE( V1, V2);

DBMS_OUTPUT.PUT_LINE('V1 = ' || v1);
DBMS_OUTPUT.PUT_LINE('V2 = ' || v2);
END;
/
V1 = TEST MSG
V2 = 0

Anonymous PL block executed.

R H B R INRE L1 N B 3474 B AT i@ i SUNDBHJinteractive command tool gsqlH Y] serveroutput

IR B AR I 2 H SIS T REPAT PSMR U AT JE vk DX b Ay N 8 U | sl t P N

gSQL> \set serveroutput on

gSQL> \var msg VARCHAR(4000)

gSQL> \var status NATIVE_INTEGER

gSQL> CALL DBMS_OUTPUT.PUT_LINE( ‘'aaa' );

aaa
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Procedure Call complete.

gSQL> CALL DBMS_OUTPUT.PUT_LINE( 'bbb' );
bbb

Procedure Call complete.

gSQL> CALL DBMS_OUTPUT.GET_LINE( :msg, :status );

Procedure Call complete.

gSQL> \print msg

MSG

null

gSQL> \print status

STATUS
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6. Using SQLs in PSM

6.1 Static SQLs

H=E

FRASSQLAE NAE FSUNDBH S IPSMAR B4 i sQL
Al ZESQLH T A AT LUE Fbind parameter ()25 20 A fd F PSMAS &

. SELECT INTO Statement
o VRN S H#PSM Language Element Referencesf{JSELECT INTO Statement
o Data Manipulation Language( DML )
o INSERT Statement Extension
VYIS PSM Language Element ReferencesfJINSERT Statement Extension
o INSERT INTO ... UPDATE Statement Extension
« 4NN S PSM Language Element ReferencesfJINSERT INTO ... UPDATE Statement Extension
o  UPDATE Statement Extension
VNN S PSM Language Element Referencesf{JUPDATE Statement Extension
o  DELETE Statement Extension
«  E4IN S PSM Language Element ReferencesfJDELETE Statement Extension (DELETE &%)
D)
e Transaction Control Language
o COMMIT
« NS %SQL ReferencesICOMMIT

o  ROLLBACK
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» PEAIN A Z5SQL ReferencesfJROLLBACK
o SAVEPOINT
AN A Z75SQL ReferencesISAVEPOINT savepoint_specifier
o LOCK TABLE

« VEHIN A S FSQL ReferencesffILOCK TABLE

& R 7=~ Bl

o f#iHbuilt-in data typeKJPSMAZ & I

gsqQL>
DECLARE
v_id NUMBER;
V_name VARCHAR(59) ;
BEGIN
-- SELELECT INTO Statement
SELECT id , name
INTO v_id , v_name
FROM emp

WHERE id = 201;
DBMS_OUTPUT.PUT_LINE( '[SELECT INTO] ' || v_id || *, ' || v_name );
-- INSERT Statement Extension

v_id 1= 200;

'Jennifer Whalen';

V_name :

INSERT INTO emp VALUES( v_id , v_name );
-- DELETE Statement Extension
DELETE FROM emp

WHERE id = v_id
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RETURNING name INTO v_nhame;

DBMS_OUTPUT.PUT_LINE( '[DELETE] ' || v_id || ', ' || v_name );

-- UPDATE Statement Extension

UPDATE emp
SET id = v_id , name = v_name
WHERE id = 200;
-- Commit
COMMIT;
END;

/

[SELECT INTO] 201 , Michael Hartstein
[DELETE] 200 , Jennifer Whalen

Anonymous PL block executed.

o fHFHROW typelfIPSMAS &I

gsQL>
DECLARE
TYPE rec_emp IS RECORD( f_id emp.id%TYPE , f name emp.name%TYPE );

v_rec_emp rec_emp;

BEGIN
-- SELELECT INTO Statement
SELECT id , name
INTO v_rec_emp
FROM emp

WHERE id = 201;

DBMS_OUTPUT.PUT_LINE( '[SELECT INTO] ' || v_rec_emp.f_id ||
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, " || v_rec_emp.f_name );

-- INSERT Statement Extension
v_rec_emp.f_id 1= 200;
v_rec_emp.f _name := 'Jennifer Whalen';

INSERT INTO emp VALUES( v_rec_emp.f _id , v_rec_emp.f_name );

-- DELETE Statement Extension
DELETE FROM emp
WHERE id = v_rec_emp.f_id

RETURNING * INTO v_rec_emp;

DBMS_OUTPUT.PUT_LINE( '[DELETE] ' || v_rec_emp.f id ||

, " || v_rec_emp.f_name );

-- UPDATE Statement Extension
UPDATE emp
SET ROW = v_rec_emp

WHERE id = 200;

-- Commit
COMMIT;
END;
/

[SELECT INTO] 201 , Michael Hartstein

[DELETE] 200 , Jennifer Whalen

Anonymous PL block executed.
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Processing Query Result Sets

psMH i BRI AR  C implicit cursor) SR Z0#AR C explicit cursor) AbHEZE AR

PSME T 7E X Fa A iEbn

o  SELECTINTO

o Implicit Cursor FOR LOOP
PSMANT % S AT x

o  Explicit Cursor FOR LOOP

o P SR T AR AT E AT PSMIE ) 39 A 1

Processing Query Result Sets with SELECT INTO Statements

A ) & R bl o BT SELECT INTO statement i 2 (B 31 FLAFA7 Bl PSM AR &

Select into statement {45 B4 L& AT HY
edi ]

gsQL>
DECLARE
v_id emp.id%TYPE;
v_name emp.name%TYPE;
BEGIN
SELECT id , name
INTO v_id , v_name

FROM emp
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WHERE id = 201;

DBMS_OUTPUT.PUT_LINE( 'SQL%FOUND = ' || SQL%FOUND );
END;
/

SQL%FOUND = TRUE

Anonymous PL block executed.

Processing Query Result Sets with Cursor FOR LOOP Statements

Cursor For LOOP statement$ AT B =i bn A5 2 An 28 fi BB 8 IR A1 45 RAERIAT

i FISELECTHE ) ilcursor FOR LOOP statement® Aimplicit cursor FOR LOOP statementimplicit cursor FOR

LOOP statementf#i Fselect statementfIT 75 [ K2 AR IR [ 45 SR AL 14T

Cursor FOR LOOP statement ] LA F A 7= 75 B 1) 2 A

] AFEPSMER (e 1 ) s T P 7 B ) S e b

Cursor FOR LOOP statementfa =081 & 348 F A5 1R [7] ) loop indexZE A R1%ROWTYPEAL &
Loop indexJ&{X #Ecursor FOR LOOP statement$h 47 81 1E] A 5] DAAE FH )28
1ELoop AT HIPSM statement ] LA§ Filloop index 5| FHiC s A2 B

FEANEE loop indexAZ & J5 ¥ JFHI /7 # %E A FR AT Cursor FOR LOOP statement

K EH E Looph ¥ AT 45 RARAE Hlloop index L &1

B PR EER [ AT I SR AT AR 573 AN ERAT H R A 1 At 2 5 PR o

fERARBG

e  fFcursor FOR LOOP statementd{# FSELECT statementfs}

gsoL>
BEGIN
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FOR tmp IN ( SELECT id , name , manager_id FROM emp ) LOOP
DBMS_OUTPUT.PUT_LINE( 'id = ' || tmp.id ||
, hame = ' || tmp.name ||
', manager_id = ' || tmp.manager_id );
END LOOP;
END;
/
id = 200 , name = Jennifer Whalen , manager_id 101
id = 201 , name = Michael Hartstein , manager_id 101
id = 202 , name = Pat Fay , manager_id = 301
id = 203 , name = Susan Mavris , manager_id 201
id = 204 , name = Hermann Baer , manager_id 201
id = 205 , name = Shelley Higgins , manager_id = 301
id = 206 , name = William Gietz , manager_id 201
Anonymous PL block executed.
o  fEcursor FOR LOOP statement " i FH {2 A
o SRITEhr T BCH ZHu
gsqQL>
DECLARE
CURSOR curl IS SELECT id , name , manager_id FROM emp;
BEGIN
FOR tmp IN curl LOOP
DBMS_OUTPUT.PUT_LINE( 'id = ' || tmp.id ||
, hame = ' || tmp.name ||
', manager_id = ' || tmp.manager_id );
END LOOP;
END;

/
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id = 200 , name = Jennifer Whalen , manager_id = 101
id = 201 , name = Michael Hartstein , manager_id = 101
id = 202 , name = Pat Fay , manager_id = 301
id = 203 , name = Susan Mavris , manager_id = 201
id = 204 , name = Hermann Baer , manager_id = 201
id = 205 , name = Shelley Higgins , manager_id = 301
id = 206 , name = William Gietz , manager_id = 201
Anonymous PL block executed.
o BAIhrb A S Hu

gsqQL>
DECLARE

CURSOR curl( pl NUMBER ) IS SELECT id , name , manager_id

FROM emp
WHERE manager_id = pl;

BEGIN

FOR tmp IN curl( 201 ) LOOP

DBMS_OUTPUT.PUT_LINE( 'id = ' || tmp.idgsSQL> ||
, hame = ' || tmp.name ||
', manager_id = ' || tmp.manager_id );

END LOOP;
END;
/
id = 203 , name = Susan Mavris , manager_id = 201
id = 204 , name = Hermann Baer , manager_id = 201
id = 206 , name = William Gietz , manager_id = 201

Anonymous PL block executed.

Processing Query Result Sets with Explicit Cursors, OPEN, FETCH, and
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7 I A P 8 T o o R s i 4 R R

75 5 R J5 B 7 AT LAd FHOPENFETCHFICLOSE statement /S8 #1 48 LR

IXFEAE FIPL statement {2 1) B AR SR B 2 H 2 B v LN R R B 45 RAEMIL &
o ATLM# 2 AN B bR AT b HE 45 AR
o ATLATEHiAMoop statement 1 14T b B4 AR (1) 2 AT BBk R E AT

o HAMERT LT H L Moop statementdil] 43 45 AR AT AL FE

VEYH P 25 2% Explicit Cursor
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6.2 Dynamic SQL

L F A SQUAN A 3 25 SQUIE S0 T I A 52 syntax

PSMT] LLIE I EXECUTE IMMEDIATEE{OPEN FORIE ) 7EIZ AT $UAT FH P A2 Bl & saL

o BIASQLAHTEUNEN
o FERIE TCIAHE SQUE ARG HL (Bl anSQLIFE A 7 EEARYE 2 1 A AR AR AL I 1 190 )
o W EPATEASQLASREISQLIIE AL (FfnDDL)
o BNASQUIEEPAT Z HT TCVEH 58 syntax RUARYE 1H 2248 1% H AR RIAETE- S5 75 F P AR S5 50 1E I 72 7T R
SAEIBATIE R P A i
o ATRATELL R PSMiE A FH dynamic SQL
o EXECUTE IMMEDIATE Statement (EXECUTE IMMEDIATER BH)

o OPEN FOR Statement

EXECUTE IMMEDIATE

EXECUTE IMMEDIATE ] $1 4T Z Fhahas sl HE2A e FHpsMEgfitysaLly e U HiE )
AL ™A RES

EXECUTE IMMEDIATE 'dynamic sql' [ USING [IN | OUT | INOUT] variable_list] [INTO

variable list] [RETURNING INTO variable 1list]

7] LA FEXECUTE IMMEDIATEIE A3 AL USINGINTORETURNING INTOE A5 A7 A 75 PSMAS & 7 (E M FH T
e 2 B0k B v B At B PSM AR &
SN EAFE R A R X )

135



CSHivE PSM Manual

« USING

o KePSMAZEHMEN HI T SQUIN A FHIN-mode

o HESQLIALBESE SR ARAT FIPSMAZ BN { FOUT-mode

«  PIHAELIOUT-modeff HII i AR HPSMAZ & CANREAH HIRIE O

o WIRARAREUSING T4 i fifiid 148 B 140 i€ 2R L IE I IN-mode

o LAUSING OUTIR[FISELECT [fItargeti 1547 5 2 5 /8 FI SELECT INTO-F- ) 4 [F]

o HBEMNEHE FEBCRAT A0 S B2 5% DA_E ¥ 45 BORE A

o USING INFHJH ] PSMAZ 1 A g Lhscalar-type JE 2045

o USING OUT¥HJH1 ] PSMAE & 1T Lh & record-typefH AR5 HAth R AR &4 FH
« INTO

o FATAFEAERCE PE Py A B XU br A B R SELECT A 2R

o RATELLENZSQLI T RPATSELECT FAJI ] (TEi A HISELECT INTOFA))

o PSMZAZHEA[ LA SErecord-typefH AN fE 5 AN AR & 6 H
«  RETURING INTO

o FHFAEfkiEItINSERT / UPDATE / DELETEALEE fIH i) 2w/ 2 &

o HBeIRIEERAT

o PSMZAZHEA] LA Erecord-typefH A fE-5 AN AR & H

PLR i shas s H SELECT _INTOTE &) ) 7~ 1]

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> INSERT INTO T1 VALUES ('Seoul', '24');
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1 row created.

gSQL> INSERT INTO T1 VALUES ('Pusan', '44');

1 row created.

gSQL> DECLARE
V1 VARCHAR(20);
V2 VARCHAR(20);

BEGIN
EXECUTE IMMEDIATE 'SELECT * INTO ?, ? FROM T1 WHERE C1 = ''Seoul''’

USING OUT Vi, OUT V2;

DBMS_OUTPUT.PUT_LINE('V1 = ' || V1);
DBMS_OUTPUT.PUT_LINE('V2 = ' || V2);
END;
/
V1 = Seoul
V2 = 24

Anonymous PL block executed.

AR AT B I8 5504 BT i (1 45 R A7l URETURNING INTO M #38 )42 5 (1) - 9]

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.
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gSQL> INSERT INTO T1 VALUES ('Seoul', '24');

1 row created.

gSQL> INSERT INTO T1 VALUES ('Pusan', '44');

1 row created.

gSQL> DECLARE
V1 VARCHAR(20);
V2 VARCHAR(20);
V3 VARCHAR(20);
V4 VARCHAR(20);
BEGIN
V1 :

'Daegu’;

V2 := '50';

EXECUTE IMMEDIATE
"UPDATE T1 SET C1 = ? , C2 = ? WHERE C1 = ''Seoul'' RETURNING OLD *
INTO ?, ?°

USING V1, V2 RETURNING INTO V3, V4;

DBMS_OUTPUT.PUT_LINE('V3 = ' || V3);
DBMS_OUTPUT.PUT_LINE('V4 = ' || V4);
END;
/
V3 = Seoul
V4 = 24

Anonymous PL block executed.
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VEAMIN 5% EXECUTE IMMEDIATE Statement (EXECUTE IMMEDIATERS BY)

OPEN FOR, FETCH and CLOSE

§ FHEXECUTE IMMEDIATEANEE A 11 B AN B8 LR R IR Bl — AN a2 A g R B A pIsQLEshAssauit B /5
BRI AL 12 B (ltndieks) W m] BA$ FHOPEN FOR

AT LA 20 OPEN FORTE A BhAssaL

OPEN Cursor_variable FOR dynamic_sql [USING variable_list]
PAF Rid i dynmaic SQLERATOPEN FOR 7~ 151

gSQL> CREATE TABLE T1

(
C1 VARCHAR(20),

C2 VARCHAR(20)
)s

Table created.

gSQL> INSERT INTO T1 VALUES ('Seoul', '24");
1 row created.
gSQL> INSERT INTO T1 VALUES ('Pusan', '44');

1 row created.
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gSQL> DECLARE
vl VARCHAR(20);
v2 VARCHAR(20);
v3 VARCHAR(20);

cvl SYS_REFCURSOR;

sqlstr VARCHAR(1024);

BEGIN
sqlstr := "SELECT * FROM T1 WHERE C1l »>= ?';
v3 := 'AAAA’;

OPEN cvl FOR sqglstr USING v3;

FETCH cvl INTO v1, v2;

DBMS OUTPUT.PUT_LINE('V1 = " || vi || *, v2 =" || V2);

CLOSE cvl;
END;
/
V1 = Seoul , V2 = 24

Anonymous PL block executed.

OPEN FOR statement[JUSING T 4] LL T £1 5
o  Binding mode

«  {YPRIN mode
o  ATHIN

»  PSMAREE

o DUBRESRALR RIZE R A RIE A
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VEZH N 2% 2% OPEN FOR Statement, FETCH Statement, CLOSE Statement (CLOSE 7= HH)
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7. PSM Packages

AFAGE package X 2 AL FE 38 H AU EHE A PSM AR BEAT L BRAL K535

7.1 EX

Package f& 5 A 1ZHH % £ [KIPSMIE Y AL i subprogramif b 57 1 S5 I H R FE — L ) schemaXf Gt PackageZt
1o G PR AR A BB PR T A AR /7 (Heftpackageprocedure/MBTE 4D BEME 51 L E AT
packagei H

N T e 51 A package H AT i3k 22 IF ) 2 4Mitem Allsubprogram ) H 3 specification

WERAF Witem A AR ECA HF I subprogram iy Xt M. package AT LA package bodyBody & 41~ N4

o AT ERAT I SQUIEA)EL A FF I subprogram ZEHATFIPSM code
o ANATFFIHHAUAE S I 2438 B R A S item B subprogram

o H—U{¥ Hpackagel] Cinstantiation) {XFAT— XK AFFritem¥Uf{tcode (Initialization part)

Package specificationf{JAUTHIDIE A5 %€ LAinvokert FR $44T % . packageid f& LAdefineri fR#14T (Default:

definer) 315 5E 5| Funqualified %} R} Llinvoker il brids /& LLdefiner il b

WA HH Ripackage ) BT # A ALEXECUTE PACKAGERL PR ¥ FH 7 4 Bé i & package specification & X 1A i
package body € X 1) H A AH N package M I & A Betu R
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Package '] LA D€ ) B IR P T R N S S 8 N S8 S (AR o (0045 A B b0 3 A2 A 42k

o HERILTIRE
o ReAHSKitem M subprogram iR LE — i PRl I B 5 T A5 BE AU P O PR SL A5
o FEFBOHEER I
o & Xspecification 5 RUEAS & X bodyth AT LLBEHHAH G R AR P
-
o AR package P S I ibody 1) N 25 fifi package HI J* oA AT &
o ANFEELHE B dw R Ad FH AH B package FISQUERN N FH R 7B 1T LR B body
o TEREfLAL
o M package— MDA R P A7 BRI AT U I B Y A7 H ) subprogram
o PUBREFERAE R ME
o ALL¥fpackage L E I BT A /A FFitem Fllsubprogram [ £/ AL FRARZE i — AN % B4 package
I PR

Package N > fFsubprogram overloading Kl 54 —Nblock scope N 5 X A4 FRAH [ 1) B 2L

7.3 Specification

PL R AN R] fEpackage specification 7 B 1A Fritem

o M EESCER

o Record or collection (Associative array)
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o fEpackage N BT H E SCEARUX AT FEPSM £ Fllstatement HH i

. TE
o NTPIEEES HAEERUON &ML EE L get/ set subprogram

e  Subprogram
o Procedure
o  BAEL (Function)

o EFUFkR (Explicit cursor)
o A LLfEpackage specificationf¥ & X & Fr AR [0 287 J5 fEbody i€ S AR B AT I SQLIE f)
o U#hrAEE (cursor variable) JGi2E X Npackage ] A FFitem

o F P HENFH (Exception)

Bl Package Specification

1 CREATE PACKAGE 1 #1) 6] i package specification

CREATE OR REPLACE PACKAGE MY_PKG
IS

TYPE MY_REC IS RECORD (F1 INTEGER, F2 INTEGER );
END;
/

Package created.
# 258 X HIpackagelf1 22 FFitem 7] 41 K 1% package & #F —¥i:48 i€ J& fEpackage #1565 FH

DECLARE

V1 MY_PKG.MY_REC;

BEGIN
V1.F1 := 10;
V1.F2 := 20;
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DBMS_OUTPUT.PUT_LINE( 'V1.F1 = ' || V1.F1 || ', V1.F2 = "' || V1.F2 );
END;
/
V1.F1 = 10, V1.F2 = 20

Anonymous PL block executed.

Bl i Package Body

Package i A F BT AR Bl subprograml 75 B AT 4R A0 AR I ] 58 75 22 75 B body HeAth 175 700 28 #6441 75 B body

Package bodyH LA T 2 S I

o  Package body™ Epackage specificationd= i ZE#H [F] ffschema

o  Package body% package specificationfll & [ (] 44 i

o fEpackage specification ] {1 A TFEbR HH QAT AR € SQUIE AU BT B IN b Z0U7E 5 JLAA AR 7] 44 FRid s
RIS HIWE bR T SQLIR TEbody i X

«  ffpackage specification B ) A H subprogram i A AH [7] 44 F7 2 450k 81 5 Y () subprogram M. £ body
5E X

o Package body 1 o3 ] 5 7E package specification i SIS 50 S A ) 44 Bk R AR B 200 Sk

U1~ B i package body

CREATE TABLE emp( empno NUMBER, sal NUMBER, comm NUMBER );

Table created.

INSERT INTO emp VALUES( 3548, 6000, 1000 );

1 row created.

INSERT INTO emp VALUES( 9369, 5000, NULL );

1 row created.
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INSERT INTO emp VALUES( 7294, 4000, 500 );

1 row created.

COMMIT;

Commit complete.

CREATE OR REPLACE PACKAGE emp_mgmt

IS
PROCEDURE adjust_sal(v_flag VARCHAR, v_empno NUMBER, v_pct NUMBER);
FUNCTION get_annual_sal(v_empno NUMBER) RETURN NUMBER;

END;

/

Package created.

CREATE OR REPLACE PACKAGE BODY emp_mgmt

IS
PROCEDURE adjust_sal(v_flag VARCHAR, v_empno NUMBER, v_pct NUMBER) IS
BEGIN

IF v_flag = 'INCREASE' THEN

UPDATE emp SET sal = sal + (sal * (v_pct / 100)) WHERE empno = v_empno;
ELSE
UPDATE emp SET sal = sal - (sal * (v_pct / 100)) WHERE empno = v_empno;
END IF;
END;

FUNCTION get_annual_sal (v_empno NUMBER) RETURN NUMBER
IS

v_sal NUMBER;
BEGIN

SELECT (sal + NVL(comm,@)) * 12 INTO v_sal FROM emp WHERE empno = v_empno;
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RETURN v_sal;
END;
END;

/

Package created.
A4 i B A1 2 ) package body[fIsubprogram
call emp_mgmt.adjust_sal('INCREASE',7369, 10);

Procedure Call complete.

SELECT emp_mgmt.get_annual_sal(7294) FROM DUAL;

EMP_MGMT.GET_ANNUAL_SAL(7294)

1 row selected.

Package k7S

Package” Astateful packageflistateless package

Stateful packages& HH—™ PA b ()28 & 5 i An 2H il I packagestateless packages& ¥ HiprocedureBiE

function®%subprogrami ik [ package

Stateful packageft 5 — X 5| Fpackage 122 & 8 e bR £ 23 1 _E O package instance tbISF AT LA T #24F

o PackageFEWIIHIL
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e M ATinitialize section

— 5 IR package R A 5 22 1E K lifetime -5 AH [F] i stateful packagefE# T 1 #linvalidate J5 ¥ 4fkinstance

o HATREPLACE PACKAGE T f1) H HiE flipackagelf
o FUTALTER PACKAGEH fiJrecompile packageft

o R TEPackage | F RN G2 W R AE TARAAT 540 | package instancefE R HIAE S (DDL) #AEHT

Stateless package AN A PR A A1 b B AR B8 FH 0T S I T Gt 2 H 2 B9 13 5 P T {H stateful packagefi]
KB Hpackage instance I AR ¥ 5 24 ) package s & H 3 1 i package instance

JIT LA YRS P 4 package i 7 B LA 00 T AR IR AL B 5 50

148



CSHivE PSM Manual

8. PSM Language Element References

8.1 Assignment Statement

Thie

FEPSMBR A 28 B B out-bind Z £ A7 i# E

Ba

<assignment statement> ::=

<assignment target> := <value expression>

)

<assignment target> ::=
collection variable ( index )
| cursor variable
| :host_cursor variable
| out_parameter
| :host_variable [ :indicator_variable ]
| record variable . field name

| scalar variable
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{5 FSE Bl B 17 iE) 4% BR

I ATLEPSMH AT (f5411:  package, procedure, function)
AT B F-PL block I body X 35k

EAIHN S H

o collection_variable
o FEDECLARE[X 375 H[{JCOLLECTIONZE AU #1745 & 44
e index
o  fEcollection_variableffJelementH Bk £ — /N8 (E
e  cursor_variable
o fEDECLARE X487 W )i A 44 B
e host_variable
o MIAHPSMIIAL B AL T K HoutBLin-out 25 [ client-side 25 & 42 Fik
e indicator_variable
o M THEhost_variablefJNULL{E H & & PR E K FE Findicator 48 & [ 44 FX
e record_variable
o  LLEDECLARE[X g7 ] i RECORDIS M {45 B 44 F
o field_name
o  RECORDIFEMAZ & Fp & [ — B 44 Ak
e scalar_variable

o  {EDECLAREX I LA B @ bR & (scalar) JAYHIAS 8B AR
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-----

o EHAE

o ENFFALE

o outBRM RIS

o WIEBAHIHAL &
«  Scalar/ record/ multi-setZ3 %4
= Record AR E IR E T

«  Multi-setZBE B EER

F&procedure/ function parameter#H BT 4% &35 7] LB #8 7€ scope Y 4 FR

{E R =B

DL A F<assignment statement> 7= 45
o PSMPN AR & 43

gSQL> DECLARE
V1 INTEGER := ©;
BEGIN
FOR I IN 1..10 LOOP
V1l := V1 + I;

END LOOP;
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DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );
END;
/

Anonymous PL block executed.

FHARE /) e

gSQL> \var P1 INTEGER

gsoL>

BEGIN

:P1 := 100;

END;

gsQL> \print P1

P1

100

Anonymous PL block executed.

A

<assignment statement> i) X LFR#ESQLUA LA X 71

PSM Manual

PRUESQLA Ff<assignment statement>5E X <singleton variable assignment>Fl<multiple variable
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assignment>{HSUNDBY 37 ff<singleton variable assignment>HZz{
o FriESQLH ) <assignment statement>PASETIE 4 7 I L {HSUNDB A FH SET I 4 7

o FrifESQLH fI<assignment statement>7E H brAE  [A]4# F<equal operator> (=) {HSUNDBf#H] :=

Feature ID S E| =
P002 Computational completeness X
P0O06 Multiple assignment X

Table 8-1 #RAESQLIRAR M

SERRE

TEMA RS H T

o Scalar Variable Declaration
o Record Variable Declaration
«  COLLECTION Variable Declaration (W£EZZERHA)

e  Cursor Variable Declaration (JinZSEFEH)
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8.2 EALOOPIER]

Thie

1§ FHGOTOE#H EXITH BI|LOOPLE R — H. R B AT LOOP P Hstatement

)

<basic loop statement> ::=

LOOP { <SQL procedure statement> ; }... END LOOP [ loop name ]

)

{5 FSE Bl X 17 iE) 4% BR

AN AZEPSMAR TR (fldN:  package, procedure, function)
AN 3& FHT-PL block ) 3 X 35

EAIHN S H

e loop_name
o  <basic loop statement>F{FRZE44 FR.

o AVHTEBEHIE F IR BN 5 52 FR<basic loop statement> AR5 44 AN [E] AN 245 ) i
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FEANEINIEA] (Basic loop) FELOOPP B HE HATIES]
BT EAIEIRER] (Basicloop ) &3 T IEFRAAIIE AR HLGOTOEXITAICONTINUER] PASE I FRZEFE 7~ 1 B R

A

e =B

DECLARE
V1 INTEGER := 1;
BEGIN
LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
V1l := V1 + 1;
EXIT WHEN V1 > 2;
END LOOP;
END;
/
Vil

]
=

V1

1}
N

Anonymous PL block executed.

A

<basic loop statement>ifH) 5 FR#HESQLH Fi<loop statement>#H [F]
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Feature ID PiBH

P002 Computational completeness

Table 8-2 #RAESQLIR AR M

SERRE

TEMA RS H T

e  CONTINUE Statement (CONTINUE 7=HH)
e  EXIT Statement GGBHAHE)

. GOTO Statement

156
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8.3 R(BEGIN .. END)

ThiE

B i e S B bR 2R 2 Mlexception S

)

<PSM block> ::=

[ DECLARE <declare item>... ] BEGIN <SQL procedure statement list> END

)

<declare item> ::=
<variable declaration>
| <explicit cursor declaration>
| <explicit cursor definition>
| <cursor variable declaration>
| <type definition>
| <exception declaration>
| <exception init pragma>
| <procedure declaration>
| <procedure definition>
| <function declaration>

| <function definition>

<executable statement list> ::=

[ <label list> ] { <SQL procedure statement> ; }...
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<label 1list> ::=

{ << identifier >> }...

<SQL procedure statement>
<PSM Static SQL>
| <PSM Dynamic SQL>

| <PSM Control Statement>

{5 FSE Bl B 17 iE) 4% BR

X AT #EPROCEDUREFUNCTIONEXAnonymous BlockH {5

EAIHN ESH

e  Variable declaration

o FHIEAELR A Hscalar/ record/ arrayZ< MU )42 B
o  Explicit cursor declaration

o FAUIESRAE AR
o  Explicit cursor definition

o EXAEBRAEH AR
e  Cursor variable declaration

o FHIFEHRAE I Cursor A i
o  Type definition

o E XAEBRAE AR EINAE A A T B SR
e  Exception declaration

o FHAFEH S F ] exception
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. Exception init pragma

o WHEH T E Xfexception B Ab B (1AL RS
e  Procedure declaration

o FHAEfEHAHE A procedure

o Procedure definition
o ENAEHHEH Mprocedure

o Function declaration

o FHIFEHRAPAL ] A function
e  Function definition
o EXAERAAL ] Hfunction
o  Static SQL
o HTLMEPSMAHATIIDML (Kl fFifi =) MbCL (CBifEiliE =)
«  Dynamic SQL
o FHSUNDB PSMHF AN B ) A B IE )
e  PSM Control Statement

o  THSUNDB PSMHF I & Fif i A)

L

<psm block>f&PSMIFIFE A L0 Bl 7
BT PLEA 75 B3 47 (declaration part) Fl5 5 AL B 43 (exception handling part)

BraT UL & B KA D AR RVEE SCHRARE S T RIS E

e =B

gsoL>
<<MAIN>>
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DECLARE
V1 INTEGER := 1;
BEGIN
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );
<<SUB1>>
DECLARE
V1 VARCHAR(10) := 'ABC';
BEGIN
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
DBMS_OUTPUT.PUT_LINE( 'SUB1.Vl = ' || SUB1.V1 );
DBMS_OUTPUT.PUT_LINE( 'MAIN.V1 = ' || MAIN.V1 );
END;
END;
/
Vi

]
=

V1l = ABC

SUB1.V1l = ABC

MAIN.V1

]
=

Anonymous PL block executed.

A

FrfESQLII<compound statement>3E X T 5 7E HT /17 SUHATOMIC / NOT ATOMICHE A {HSUNDBAN 3 ¢

Feature ID ViEH £y

P002 Computational completeness AL FFATOMICTEE

Table 8-3 #RAESQLERA M
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VAN A S PSMAEE

8.4 CASE Statement

ThiE

PATIE T 1) 2 25 R BT TRUE R 250 B2 (RAAT 15 ) 51026

)

<case statement> ::=
<simple case statement>

| <searched case statement>

)

<simple case statement> ::=

CASE <case operand> <simple case statement when clause>...

[ <case statement else clase> ]

END CASE

<searched case statement> ::=

PSM Manual
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CASE <searched case statement when clause>...
[ <case statement else clase> ]

END CASE

<simple case statement when clause> ::=
WHEN <when operand>

THEN <executable statement list>

<searched case statement when clause> ::=
WHEN <search condition»>

THEN <executable statement list>

{5 FSE Bl B 17 iE) 4% BR

AN A AEPSMFR{E R (fl40: package, procedure, function)
A3GE FH F-PL block ) 3 [X 35k

EAIHN S H

«  Case operand
o ARATET LAE b A PG R IA 5
o [HAREEE T AMIES
«  When operand
o XFELR T H<case operand>HH [F] {6 ik 7,
o AREEE TEWIEA
. Search condition

o  fE<searched case statement>FEfl NTRUERT BT IS5 1A 2
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o AREBETEWER
o Executable statement list

o HTLMEPSMA AT I BT 1 A 518

L

SIFE A RBIPPAG 25 F I F AT IR [RITRUE A WHEN -8 (75 4]
LR A 2 A FRA IR 2R A RIE O TRUER ANPP Al fE S 26 AR IA
BA R A FARIE AT HAR IR ELSE 7RI R A

e =B

BB R G

gSQL> DECLARE
V1 integer := 0;
BEGIN
SELECT 2 INTO V1 FROM DUAL;

CASE V1 WHEN © THEN DBMS_OUTPUT.PUT_LINE ('Result = 0');

WHEN 1 THEN DBMS_OUTPUT.PUT_LINE ('Result 1');
WHEN 2 THEN DBMS_OUTPUT.PUT_LINE ('Result = 2');

ELSE DBMS_OUTPUT.PUT_LINE ('Result = OTHER');

END CASE;
END;
/
Result = 2

163



CSIT A PSM Manual

Anonymous PL block executed.

RERRHIEH

gSQL> DECLARE
V1 integer := 0;
BEGIN

SELECT 2 INTO V1 FROM DUAL;

CASE WHEN V1 = © THEN DBMS_OUTPUT.PUT_LINE ('Result = 0');
WHEN V1 = 1 THEN DBMS_OUTPUT.PUT_LINE ('Result = 1');
WHEN V1 = 2 THEN DBMS_OUTPUT.PUT_LINE ('Result = 2');

ELSE DBMS_OUTPUT.PUT_LINE ('Result = OTHER');

END CASE;
END;
/
Result = 2

Anonymous PL block executed.
oI
AN
FRESQLH R CASETE A € ATRA (FIFRFAL) H Z 8] (1) L EHSUNDBAN SR
FRUESQLA FRICASETEA) AT LA LAFI 3R & L fE<when operand>LEL',' X 7)1 2 N 2 A {HSUNDBAS S HF
Feature ID B &rE

P004PO0SAS L

¥

P002 Computational completeness
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Feature ID Pi.BH 2/
P004 Extended CASE statement
P0O08 Comma-separated predicates in simple CASE statement

Table 8-4 #RAESQLIRAR M

8.5 CLOSE Statement

Thie

KT IFIRAS B AR

)

<close statement> ::=

CLOSE cursor_name

)

{5 FSE Bl B 17 iE) 4% BR

ANAEPSMART] B (5l 41: package, procedure, function)
AN 3& FT-PL block ) 3 X 35
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. cursor_name

o EERMIMITbRAI AR

%A

X HlopentRAS bR
] U FH opentB A) BRI FT < F (1A

e =B

gSQL> CREATE TABLE T1 ( I1 INTEGER );
Table created.
gSQL> COMMIT;
Commit complete.
gSQL> DECLARE
CURSOR C1 IS SELECT I1 FROM T1;
V1 T1%ROWTYPE;
BEGIN

OPEN C1;

FETCH C1 INTO Vi1,
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CLOSE C1;
END;
/

Anonymous PL block executed.

A

FrEsQLA R 7E X

SERRE

FEHA RS H T

. FETCH Statement

. OPEN Statement
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8.6 Collection Method Invocation

Thie

RO R R AR AT R ik

)

<collection method> ::=

variable name . <method>

<method> ::=

first ()

last ()

prior ( expression )
next ( expression )
count ()

exists ( expression )

delete ( expression )

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET F (#ll1: package, procedure, function)
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N3 FT-PL block [ 3= [X 35

EAIHN S H

o IVIEH T A B NcollectionZK Y (45 &
e FIRSTLASTCOUNTABER 2244
o B EPRIORNEXTEXISTSDELETEZE Xt G If A ZNi 48 52 22 5

o KT DELETEHARAEZRALTPSMIBA) A RE DAABAS IR 145 R CAi&EF Texpression)

L

ZH TR
boi)sE 2y Tk REME RERESH
FIRST A Eh NG INDEX OF H 4 %E F1 2 2 1 X
LAST A EE - FNificd INDEX OF HH45 % F 2 26 1 X
PRIOR iR BN T BB INDEX OF HH45 € F1 2 26 1 0
NEXT A DN RPN INDEX OF HH 5 € f12% 25 Y 0
COUNT AR [ 7 A PO 5 R INTEGER X
DELETE M BRKey XS R FI1E N/A 0
EXISTS R [FlkeyFIAFIE ST BOOLEAN 0

Table 8-5 ER#
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e =B

DECLARE

TYPE rec IS TABLE OF VARCHAR(20)

vl rec;
v2 VARCHAR(20);
BEGIN

DBMS_OUTPUT.PUT_LINE( '
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(

FOR I IN1 ..

LOOP

'first !

'last = '

'prior

'next =

'count

vi('a' || to_char(i)) := 'a’

END LOOP;

DBMS_OUTPUT.PUT_LINE( '
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(
DBMS_OUTPUT.PUT_LINE(

DBMS_OUTPUT.PUT_LINE( '
DBMS_OUTPUT.PUT_LINE(

V2 =

vl.first;

'first !
'last = '

'count

'Print all

WHILE v2 IS NOT NULL

LOOP

DBMS_OUTPUT.PUT_LINE('Key= '

V2 =

vl.next(v2);

from first to last');

Il v2 || ",value=" []

INDEX BY VARCHAR(20);

vl.first);

vl.last);

vl.prior('aaa'));

vli.next('aaa'));

vl.count());

to_char(i);

vl.first);
vl.last);

vl.count());
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END LOOP;

DBMS_OUTPUT.PUT_LINE( '---------mmmmmmmmmmmmmmmmmm e ");
DBMS_OUTPUT.PUT_LINE( 'Print all from last to first');
v2 := vl.last;
WHILE v2 IS NOT NULL
LOOP
DBMS_OUTPUT.PUT_LINE('Key= ' || v2 || ',value=' || vi(v2));
v2 := vl.prior(v2);

END LOOP;

vl.delete(vl.first());

DBMS_OUTPUT.PUT_LINE('count = ' || vl.count() );

DBMS_OUTPUT.PUT_LINE('first = ' || vi.first() );

first

last =

prior

next =

1l
(W]

count

Print all from first to last
Key= al,Value=al
Key= a2,Value=a2
Key= a3,Value=a3

Key= a4,Value=a4

171



CSllii &

rrrrr

Key= a5,Value=a5
Key= a6,Value=ab6
Key= a7,Value=a7
Key= a8,Value=a8
Key= a9,Value=a9
Print all from last to first
Key= a9,Value=a9
Key= a8,Value=a8
Key= a7,Value=a7
Key= a6,Value=ab6
Key= a5,Value=a5
Key= a4,Value=a4
Key= a3,Value=a3
Key= a2,Value=a2
Key= al,Value=al
count = 8

first = a2

Anonymous PL block executed.

SERRE

VEYNIN 2522 . COLLECTION Variable Declaration (Wr&EASE )
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8.7 COLLECTION Variable Declaration

ThiE

7 BcollectionZE &

)

<declare record variable> ::=

variable name <collectionType>

)

<Collection Type Definition> ::=

TYPE <Type-Name> IS TABLE OF <Element-Type> INDEX BY <Index-Type>

)

<Element-Type> ::=
Built-in SQL Data Type
| User-Defined Type
| %TYPE
| %ROWTYPE

<Index-Type> ::=
INTEGER
| LONG
| CHAR(n)
| VARCHAR(n)
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{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET F (#ll1: package, procedure, function)
{338 FHPL block 175 B [X 35

EAIHN S H

e Type-name

o faEH T EAL I collection BB A4 FK.
o Element-type

o TR ELFELE collectionZ F HH [felementJS
o Index-type

o TREAFHELEcollectione & 1) ] data type

L

7 B collectionZs 7Y

e =B

gSQL> DECLARE
TYPE rec IS TABLE OF VARCHAR(20) INDEX BY VARCHAR(20);
vl rec;

v2 VARCHAR(20);
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BEGIN
DBMS_OUTPUT.PUT_LINE( 'first = ' || vl.first);
DBMS_OUTPUT.PUT_LINE( 'last = ' || vi.last);
DBMS_OUTPUT.PUT_LINE( 'prior = ' || vl.prior('aaa'));
DBMS_OUTPUT.PUT_LINE( 'next = ' || vl.next('aaa'));
DBMS_OUTPUT.PUT_LINE( 'count = ' || vl.count());
FORI IN1 .. 10
LOOP
vi(ta' || 1) := ta' || i;
END LOOP;
DBMS_OUTPUT.PUT_LINE( 'first = ' || vl.first);
DBMS_OUTPUT.PUT_LINE( 'last = ' || vi.last);
DBMS_OUTPUT.PUT_LINE( 'count = ' || vl.count());
DBMS_OUTPUT.PUT_LINE( 'Print all from first to last');
v2 := vl.first;
WHILE v2 IS NOT NULL
LOOP
DBMS_OUTPUT.PUT_LINE('Key= ' || v2 || ',value=' || vi(v2));
v2 := vl.next(v2);
END LOOP;
DBMS_OUTPUT.PUT_LINE( 'Print all from last to first');
v2 := vl.last;
WHILE v2 IS NOT NULL
LOOP
DBMS_OUTPUT.PUT_LINE('Key= "' || v2 || ',value=' || vi(v2));
v2 := vl.prior(v2);
END LOOP;
END;
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first
last
prior
next
count
first
last

count

Print all from first to last

Key=

Key= al@,Value=al®

Key=
Key=
Key=
Key=
Key=
Key=
Key=
Key=

Print all from last to first

Key=
Key=
Key=
Key=
Key=
Key=
Key=
Key=
Key=
Key=

Anonymous PL block executed.

0

= al
= a9

= 10

al,Value=al

a2,Value=a2
a3,Value=a3
a4,Value=a4
a5,Value=a5
a6,Value=a6
a7,Value=a7
a8,Value=a8

a9,Value=a9

a9,Value=a9
a8,Value=a8
a7,Value=a7
a6,Value=a6
a5,Value=a5
a4,Value=a4
a3,Value=a3

a2,Value=a2

ale,Value=alo

al,Value=al
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FrfEsQLA E X

SERRE

A AKS# ;- Collection Method Invocation (Z2-E4 5D
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8.8 CONTINUE Statement

Thie

15 1R ATREAT A B A SR BT HAT LEIEMIE AR —iteration

)

<continue statement> ::=

CONTINUE [ label name ] [ WHEN condition ]

)

{5 FSE Bl B 17 iE) 4% BR

ANAEPSMARTE] B (5l 41: package, procedure, function)
AN 3& FHT-PL block it 3 X 35

HA HARbRZE T A 06 A0 U IR E A i — A
e  basic loop statement
o forloop statement

o while statement

o forall statement
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o Label name
o ATLLEFRIRFFEERE R
o Condition

o 18ERNAESA NTRUERSIR [1] Zloop statement

L

{5 I PAT ZATREAT H TE RIS RIFIR A1 2 LR IEME A
URAESE T label IR (Al AT IZARZE L AR LSRR E )
UER A E label IR [7] 2 73 1 _EJZIEIAE )

WA ZAA AR RAR RS 4 R A b2 18 ) Uk 3 B (T A)
HegiR e 224 a A B W (FEEEVEE A K iEH
GRAGE 1A AL KA ATRUERS A73R [R1Z 2%

A0 RARAR RE AT TE 2 AR (Al

e =B

DECLARE
V1 INTEGER := 1;
BEGIN
<<AAA>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

V1l := V1 + 1;
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IF V1 <= 2 THEN
DBMS_OUTPUT.PUT_LINE( 'CONTINUE' );
CONTINUE;
ELSE
EXIT,
END IF;
DBMS_OUTPUT.PUT_LINE( 'END-OF-WHILE' );
END LOOP AAA;
END;
/
Vi =1
CONTINUE

Vil = 2

Anonymous PL block executed.

A

<continue statement>1E&A)7EIh R L AU F-FrifEsQLif <iterate statement>

{H R <iterate statement>TE A AFEHEWHENZK A DI fE

SERRE

PEHA RSB WT

e  EXIT Statement GEHFHEH)

. GOTO Statement
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8.9 Cursor FOR LOOP Statement

ThiE

FEPSM AR AT MR IR K5 P 7 B A Tl b A T 2B AT B 2

)

<Cursor For Loop statement> ::=
FOR <Variable Name> IN <Cursor>
LOOP
{ <SQL procedure statement> ; }...

END LOOP [ Label Name ]

)

<Cursor> ::=
< ( Implict_Cursor_Query ) >

| < Explict_Cursor Name > [ ( [ <actual param> ] ) ]

<Implict_Cursor_Query> ::=
SELECT statement
| SELECT_FOR_UPDATE statement
| INSERT_RETURNING_QUERY statement
| UPDATE_RETURNING_QUERY statement

| DELETE_RETURNING_QUERY statement
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<actual param> ::=

( expression [ , expression ] .. )

{5 FSE Bl B 17 iE) 4% BR

IXAEPSMAET ] (ll1: package, procedure, function)
A& F FPSMHR ) X 35

EAIHN S H

{EFor— LoopH 7 B A48 EAN AE G PAVE I 5 R (ANBELECursor For Loop Block ScopeZ M 5| Fl %A% &)

{5 Cursor NameRY1ER

{5 F cursor name3{ AT LOOPH WA ZIHE HIT 75 BH Ui bR

SERRS I TVEAN N 42 OPEN Statement

£ F Cursor QueryRY1E M

H AT SUNDB N #F Plimplicit cursor &b ) 5 i fifiSelect Bk returning query
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I AT 5 AR AR B 45 R B A AR K loop AT TEIA A IPSMIE £]

UL RAELOOPIAIRI AR BN TERL. (Bt SGHAD) AT A R AN B iR

fi i explicit cursor namelt Zcursor L2 F] T WK AL g 12

H 342 K FOR LOOP¥-A] f i 5E Uit cursor &5 R IMAR . (A O FRTFAR AT 25 AR [Fl ) result setffJrow
typeZEHY)

B RORAE R i b ) 45 R P i 58 FHF € R i columin ¥ select target expression falias5 I 7] fE 2
KR

e =B

{8 F Explicit Cursor

DECLARE
CURSOR c1 IS SELECT * FROM T1;
BEGIN

FOR rec IN C1

LOOP

DBMS_OUTPUT.PUT_LINE( 'RowCount=' || cl%rowcount || ',C1=" || rec.c1 || ',

C2="' || rec.c2);

END LOOP;
END;
/
RowCount=1,C1l=1, C2=1

RowCount=2,C1=2, (C2=2

3

RowCount=3,C1=3, C2

RowCount=4,Cl1l=4, C2=4
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RowCount=5,C1=5, (C2=5
RowCount=6,Cl1=6, C2=6
RowCount=7,C1=7, C2=7
RowCount=8,C1=8, (C2=8
RowCount=9,C1=9, (C2=9
RowCount=10,C1=10, C2=10
Anonymous PL block executed.

fS£ A Cursor Query
BEGIN

FOR rec IN (select * from t1)
LOOP
DBMS_OUTPUT.PUT_LINE( 'RowCount=' || sql%rowcount || ',Cl=' || rec.cl ||
', C2=' || rec.c2);
END LOOP;
END;
/
C1=1, C2=1
C1=2, C2=2
C1=3, C2=3
Cl=4, C2=4
C1=5, C2=5
C1=6, C2=6
C1=7, C2=7
C1=8, C2=8
C1=9, C2=9

Cl=10, C2=10

Anonymous PL block executed.
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TEHA RS H T

o  Explicit Cursor Declaration and Definition (3 J#r A BRI E )
e  GOTO Statement

e  EXIT Statement GEHFHEH)
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8.10 Cursor Variable Declaration

ThiE

7EPSMIDECLARE #57) 75 BH i bR Ar

)

<cursor variable declaration> ::=

variable name <type>

)

<cursor type definition> ::=

PSM Manual

TYPE <type_name> IS REF CURSOR [ RETURN <return type> ]

<return type> ::=
<table _name | view name | cursor_name
| <record variable name> % TYPE

| <record_type_name>

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET ] (Blll:  package, procedure, function)

& FH - PSM AR (1) 75 B [X 33,

186
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SUREAET b AR B 2 1A EAT 48 R i b A2 B (AT AR 4 B A

L

Wihr AL B AR AH —FhpointerE I 18] A & 45 %€ i b A0 b

e =B

DECLARE
TYPE rec IS RECORD (V1 VARCHAR(20), V2 VARCHAR(20));
TYPE cv IS REF CURSOR RETURN rec;
BEGIN

NULL;
END;
/

Anonymous PL block executed.

SERRE

FEA RSB UR

187

PSM Manual



CSlli &% PSM Manual

-----

. OPEN Statement
. FETCH Statement

e  CLOSE Statement (CLOSE FHH)

188



CSIT A PSM Manual

8.11 DELETE Statement Extension

ThiE

A UE I PSMFrecord type s & 45 B ARAEERETURNING INTO T4

)

<PSM delete statement extension: searched> ::=
DELETE [ FROM ] table name [ [ AS ] alias_name ]
[ WHERE <search condition> ]
[ <result offset clause> ]
[ <fetch limit clause> ]

[ <returning into clause> ]

<delete statement: positioned> ::=
DELETE [ FROM ] table name [ [ AS ] alias_name ]

WHERE CURRENT OF cursor_name

<result offset clause> ::=

OFFSET skip_count [ ROW | ROWS ]

<fetch limit clause> ::=
<fetch first clause>

| <limit clause>
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<fetch first clause> ::=

FETCH [ FIRST | NEXT ] [ row_count ] [ ROW ONLY | ROWS ONLY ]

<limit clause>

LIMIT { fetch _row count | offset row count, fetch row count | ALL }

<returning into clause> ::=
{ RETURN | RETURNING } { * | { <value expression> [ [AS] alias_name] }

[, ...] } INTO variable name [, ...]

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET ] (#ll1: package, procedure, function)
A& FH FPSMIF) = X 35

EAIHN K2 H

JHitReturning Intoil [A] (A% 595 Kyrecord-typelf A fig 5 HAth A8 5 R VR A

L

AJ LU FHPSM record type 8 &4 45 AR IERETURNING INTOF#)
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gSQL> CREATE TABLE T1( C1 VARCHAR(20), C2 VARCHAR(20));

Table created.

gSQL> COMMIT;

Commit complete.

gSQL> INSERT INTO T1 VALUES ('AAA', 'BBB'), ('BBB', 'CCC'), ('CCC', 'DDD');

3 rows created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE
rec t1%ROWTYPE;
BEGIN

DELETE FROM T1 WHERE C1 = 'AAA' RETURNING * INTO rec;

DBMS_OUTPUT.PUT_LINE('SQL%ROWCOUNT=" || SQL%ROWCOUNT);
DBMS_OUTPUT.PUT_LINE('rec.cl=' || rec.cl || ', rec.c2=" || rec
END;

/
SQL%ROWCOUNT=1

rec.cl=AAA, rec.c2=BBB

Anonymous PL block executed.

191
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VEA N A S I BB

8.12 EXCEPTION_INIT Pragma

Thie

WE H P E X exceptionZ 4L ffjerror code

)

< PRAGMA EXCEPTION_INIT > ::=

PRAGMA EXCEPTION_ INIT ( <Exception-Name>, <Internal-ErrorCode> )

)

{5 FSE Bl B 17 iE) 4% BR

AN AAEPSMFR T B (fl4N: package, procedure, function)
A 3&E T PSMIR) 75 B [X 45,
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FE X 7% (predefined exception) ANGeH T H Eargumentifexception name (JGik A B predefined
exception name)
Xt F[F]—APL block DECLAREF-AJ 252 i 7 B F fEargumentffjexception name (ANRES| FH HAHBLOCK T

exception name 7= i)

<Internal-ErrorCode>Zji & DB SYSTEMHAETE K N R R ARAD (TGyk % B SUCCESSARAE )

L

FH 48 7€ 75 W15 DB SYSTEMAE R XT B i exception name

{E R =B

gSQL> DECLARE
user_exception_1 EXCEPTION;
PRAGMA EXCEPTION_INIT( user_exception 1, -17001);
BEGIN
RAISE USER_EXCEPTION_1;
EXCEPTION WHEN user_exception_1 THEN DBMS_OUTPUT.PUT LINE('User Exception 1');
END;
/

User Exception_1

Anonymous PL block executed.
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FRACE AN R AR PR 1 1 R A RS AN [

SERRE

TEHA RS H T

. Exception Declaration

e  Exception Handler (Rt AbFERRERF)

194

PSM Manual



CSIT A PSM Manual

8.13 Exception Declaration

Thie

7 HPL block P ffJexception name

)

< Exception-Declaration Statement > ::=

<Exception-Name> EXCEPTION

)

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET ] (#1l1: package, procedure, function)
& F - PSM AR (1) 75 B [X 43,

EAIHN S H

ok B e S 44K
ASREAEH [F] 1) SCOPE ) DECLARE 1) 1 2 45 75 ]
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FH 7 48 %€ 7 B exception

e =B

DECLARE
user_exception_1 EXCEPTION;
user_exception_2 EXCEPTION;
user_exception_3 EXCEPTION;
BEGIN
RAISE USER_EXCEPTION_2;
EXCEPTION WHEN user_exception_1 THEN DBMS_OUTPUT.PUT LINE('User Exception 1');
WHEN user_exception_ 2 THEN DBMS_OUTPUT.PUT_LINE('User Exception 2');
WHEN user_exception_3 THEN DBMS_OUTPUT.PUT_LINE('User Exception 3');
END;
/

User Exception_2

Anonymous PL block executed.

A

FrAESQLYT & 7 B W1 R {HSUNDB 3 HF ik 1EA]

<condition declaration> ::=

DECLARE <condition name> CONDITION [ FOR <sqglstate value> ]
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TEHA RS H T

e  Exception Declaration (f|#F=8H)

. EXCEPTION_INIT Pragma
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8.14 Exception Handler

ThiE

XTHATPL/SQLIS FEH & A [F)DB SYSTEM _E 4k 1% 5 EE (1) BR A exception B)UH F 45 & & [ exception AT &
XEhE

)

< Exception Handler Statement > ::=

EXCEPTION < Exception_When_List >
5
< Exception_When_List > ::=
WHEN < Exception Name List > THEN <excutable statement list> [ WHEN

OTHERS THEN <excutable statement list> ]

< Exception_Name_List > ::=

<Exception_Name> [ { OR <Exception Name> }... ]

{5 FSE Bl B 17 iE) 4% BR

A LAZEPLEL P 8 FH
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3

E VNS E 2 -1

TU5E S IIOTHERS AN g fd I OR 5 HiAtexception name— e ik

TiE 58 IOTHERSAN RETE 57 5 AbHEAR /5 Hp B 52 H R B AT I e fifiid

N

iRA

Exception &

Type Definer Has error Has name Raise implictly Raise explictly

Predefined System Yes Yes Yes Optionally
User-Defined User If user assign If user assign No Yes

FisE X5 H A SUNDBHIHE T 45 5E [ exception namefilerror code
HoAth 5755 53 9 P ¥ SUNDB N 3B B iR ARG i BN 5 U R AR R 0K (N EE SO RIS B
exception namelfii A $8 /& B A RS CHH P 2 30

Predefined Exception

ZHR L
CASE_NOT_FOUND AN JE CASE WHENF T 25 A IR 58 LELSET-H)
DUP_VAL_ON_INDEX JZAEINDEX duplicatef iz
INVALID_CURSOR TERRIPIRZS A A
INVALID_NUMBER Tk T
NO_DATA_FOUND SELECTiE ) IR [F10 2 i
ROWTYPE_MISMATCH P RowType s & HA A [A] 1) - B 2K A
TOO_MANY_ROWS IR A1 2% BA_F firow
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B PiBA
VALUE_ERROR RAUAPCEE (type mismatch) TERCEEH: (invalid casting) Z5481%
ZERO_DIVIDE SR AEF
OTHERS L E T E X AR S IR
Table 8-6 Predefined exception ZEH!
Ediibntl
gSQL> DECLARE
V1 INTEGER := 0;
BEGIN
DBMS_OUTPUT.PUT_LINE('Stepl');
Vi =1/ 0;
DBMS_OUTPUT.PUT_LINE('Step2');
EXCEPTION WHEN OTHERS THEN DBMS_OUTPUT.PUT LINE( 'Exception Vi=' || V1);
END;
/
Stepl

Exception V1=0

Anonymous PL block executed.

A

A FESsQUbn#EETE
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PEHA RSB R

«  EXCEPTION_INIT Pragma

e  Exception Declaration (f|#F=HH)

8.15 EXECUTE IMMEDIATE Statement

Thie

fEPSMA AT B ASSAL.

)

<EXECUTE IMMEDIATE statement> ::=

EXECUTE IMMEDIATE <dynamic-sql> [ <binding-parameters> ]

)

<dynamic-sql> ::=
single_quote_string

| psm_variable
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<binding-parameters> ::=
<into-clause>
| <using-clause>
| <returning-into-clause>
| <into-clause> <using-clause>

| <using-clause> <returning-into-clause>

<into-clause> ::=

INTO psm_variable [ {, psm_variable} ... ]

<using-clause> ::=

USING [ <Bind-Type> ] <expression> [ {, [ <Bind-Type> ] <expression>} ...

<Bind-Type> ::=
IN
| out
| IN ouT

<returing-into-clause> ::=

RETURNING INTO psm_variable [ {, psm_variable} ... ]

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET ] (Blll:  package, procedure, function)
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AN 3& FHT-PL block it 3 X 35

EAIHN S H

Dynamic SQL (&h7SsQL)

o single_quote_string: AR5 5 ()HEEKMISQLIES] (double_quote_stringfEPSM A% IR A N ZE &)

e PSM-variable: TFfiiAEPSM AR T )25 & R K SQLIEA).
PR NTE B HAT HISQUIE A) 8 H 51 5 R Eds 1 1)
EXECUTE IMMEDIATE 'INSERT INTO t1 VALUES ( ''Tom'' ) '; -- Tom
EXECUTE IMMEDIATE 'INSERT INTO t1 VALUES ( ''Tom''''House'') '; -- Tom'House

EXECUTE IMMEDIATE 'INSERT INTO t1 VALUES ( "'''"'Tom'"') '; -- 'Tom

EXECUTE IMMEDIATE 'INSERT INTO t1 VALUES ( CHR(39) || "'TOM'' ) '; -- 'Tom

fEdynamic SQLH FH IR ERER 2 PTUMERA 2 B4 vl SFFRid
Dynamic SQLH 1A (11 SQLIE A N A R 15 A)

INTO Clause (INTO F1)

171EDynamic-SqlAT 45 iR (Al 3 AR iE it markerdB i€ ISQUIB A AL BRSE IR (FE P9 Zimplicit cursor fetch

O

EaGIL NN
EXECUTE IMMEDIATE 'SELECT ... FROM .. WHERE ...';
EXECUTE IMMEDIATE 'INSERT ... RETURNING ...';
EXECUTE IMMEDIATE 'UPDATE ... RETURNING ...';
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EXECUTE IMMEDIATE 'DELETE ... RETURNING ...';

USING Clause (USINGFf])

FEB)ZSSQL (dynamic-Sql) A iy N AL B AR B s A FOK AEUSING (RTELEBEIND TRy 31t
WA BhASQL (dynamic-Sal) $ATEE R MUSING OUTFa] 51 A 545 BAE—FE L2 (45 1Ak
JNINTO-F-HJ 3% [A[ )

AT LU HJUSING OUTHE LA i) ik [m] 25 2R

EXECUTE IMMEDIATE 'SELECT x, y, z INTO :vl, :v2, :v3 ...';
EXECUTE IMMEDIATE 'INSERT INTO ... RETURNING C1, C2 INTO :V1, :V2';
EXECUTE IMMEDIATE 'UPDATE T1 SET .. RETURNING C1, C2 INTO :V1, :V2';

EXECUTE IMMEDIATE 'DELETE FROM ... RETURNING C1, C2 INTO :V1, :V2';

RETURNING Clause (RETURNING Ff])

#4+INSERT/ UPDATE/ DELETE RETURNING INTO-F %) FEdynamic SQLAF SUNDB A] LLIE I K5 USING 7] Fh ik )
AR B 4 58 FOUTHE ke iR [ 45
N T 5 HARDBMSHE At BT LU# FHRETURNING-INTO T~ 3R EURH 5] 1) 45 5

H

«  XIFDDL/ DCLI I A# FALf[BINDF4) (INTOUSINGRETURNINGFf])

o HITINTOFHJHIRETURNING INTOFH) FI/EOUTIR Lk Jeik i & Ak (1 bind type HASRE[FI I {4
o INBINDFEARUY AT Af Fscalar type”% &

o OUT BINDZEAY W] LUfd Hrecord type & {H & A REIR AR B AR [N 41

o ABEHILINTOFAJFIUSING OUTELRETURNING INTOR 73 il FRHR 45
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o Dynamic SQURF &5 SRAE AINTOFH) Hr IR 1738 Bk [m] B
o IREIMEKLL R 25 ETOO_MANY_ROWS 54
o HEFNONIE]ZNO_DATA_FOUNDSFH
o Dynamic SQL¥ &5 FAFE HUSINGEERETURNING 1) Hh i ik () 28 B 3 [m] i
o IR[AIMZ UL AEARRAY FIAF FE I 25 5] KTOO_MANY_ROWS 534
o WREEFNFRMA KA
«  DDL/DCLHATREsRIFFRSQL % Attribute 28 & [ 45 oI R
o SQL%ROWCOUNT =0
o SQL%ISOPEN = FALSE
o SQL%FOUND = FALSE
o SQL%NOTFOUND = TRUE

o HAMdynamic SQUIFRERT A 1%SQUIE A AL HESE B[ SQL%Attribute H

{E R =B

gSQL> DECLARE
V1 INTEGER;

V2 VARCHAR(20);

BEGIN
Vi := 1;
V2 := 'abcdef';

DBMS_OUTPUT.PUT_LINE( '#INSERT');
EXECUTE IMMEDIATE 'insert into t1 values (:al, :a2)' USING v1, v2;
EXECUTE IMMEDIATE 'select cl1, c2 from tl where cl = 1' INTO v1, v2;

DBMS OUTPUT.PUT_LINE('C1l="|]| v1 || ', C2=" || v2);

205



m PSM Manual

xxxx

vl;

END;
/

Vi := 1;
V2 := 'xyz';
DBMS_OUTPUT.PUT_LINE( "#UPDATE');

EXECUTE IMMEDIATE ‘'update tl1l set c2 = :al where cl = :a2' USING V2, Vi;

Vi := 1;
V2 = '
DBMS_OUTPUT.PUT_LINE( '#SELECT');

EXECUTE IMMEDIATE 'select cl1, c2 from tl1 where cl = :al' INTO v1, v2 USING

DBMS OUTPUT.PUT_LINE('C1="|]| v1 || ', C2=" || v2);
Vi := 1;
V2 = '

DBMS_OUTPUT.PUT_LINE( '#DELETE');

EXECUTE IMMEDIATE 'delete from tl where cl = :al' USING vi1;

#INSERT

Cl=1, C2=abcdef

#UPDATE

#SELECT

Cl=1, C2=xyz

#DELETE

Anonymous PL block executed.
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8.16 EXIT Statement

Thie

£ E R R ER) T WA A R E AR ZE IR TE A Bk AT T —ME A

)

<exit statement> ::=

EXIT [ label name ] [ WHEN condition ]

)

{5 FSE Bl B 17 iE) 4% BR

NAEPSMHRET ] (#51l411: package, procedure, function)
X F T-PL block 3= [X 3

EAIHN S H

o Label name
o BHEH I E A PR AR
o AIPUNFRRFFEETE
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o Condition

o IRFEE RN F AT N TRUERS A Bk R 155

L

o (FIEPAT HENERFIRIFBE L LRIEMEA
o AT HARARZERIIE AR LU EMAE A A
o basic loop statement
o forloop statement
o while statement
o  forall statement
o RIElabelNf Bk A ZARRE A I _EJRIEIME )
o RIBIElabellt Bkt e Hil () B2 PEHE )
o WIRAZARAMERE A I bR ik B iR )
o HAEBKHTEMEIM E W (EESTEEAND MIEHIEH)
o TREFAFIAAESAT N TRUERS A Bk
o RIBESFAI T KB

e =B

gSQL> DECLARE
V1 INTEGER := 1;
BEGIN
<<AAA>>
WHILE V1 <= 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

EXIT;
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rrrrr

V1l := V1 + 1;
END LOOP AAA;
END;
/

Vi =1

Anonymous PL block executed.

A

FrUESQLHANFEAE
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8.17 Explicit Cursor Declaration and Definition

ThiE

7EPSM[FIDECLARE 43 75 BRI b

)

<cursor declaration> ::=

CURSOR cursor_name [ <cursor param spec> ] RETURN rowtype

)

<cursor param spec> ::=

( <cursor param decl> [ , <cursor param decl> ] .. )

<cursor param decl> ::=

param_name [ IN ] datatype [ { ':=' | DEFAULT } expression ]

<cursor definition> ::=
CURSOR cursor_name [ <cursor param spec> ] [ RETURN rowtype ]

IS <cursor query>

)

<cursor query> ::==
select statement
| select for update_statement

| insert returning query statement
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| update returning query statement

| delete returning query statement

{5 FSE Bl B 17 iE) 4% BR

IXAEPSMAET ] (#ll1: package, procedure, function)
{338 FHPL block (175 B [X 35

EAIHN S H

Cursor Name
RS B R AR A 44 R

WebR A PRI EE L/ T-128 5
U FE P A6 ZURE P — [ 44

RowType
58 SR AL

SE SCHFARIN 5 7€ I H AR s NAR [F] JF H A SR 7 e

A A8 T rowtypel MIARHE 2 AR i3k [Fselect_statementfJSELECT H #x H 848 & & & frowtype

Param Name

FERS E bR T X 2> S 5 8K
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TEAZIFAR FH L A ME— H 44 R
W AFRS AT 5] FH TE R A ) 5 — AN AR R e 51 AR 240

DataType

ez R R
AT LA FSUNDBHR (L B P9 B 2R A ApSMH s S22
(B2 P B 2R 4 2 IR VS & 5] (precision/ scale) FF4E N #8FE & NiZEHE SR 1) e KT

Cursor Query

o CursordaJ#f7fjquerylll
o  Selectiffi)
o  Select For Updateifa]
o Insert ReturningiZ )
o  Update Returningi&
o  Delete Returningi& )

e  SELECT INTOIEA)TCiHE H

L

o <explicit cursor declaration>15 ) 75 B 5 2 SUiiFbR
o cursor declaration : X BIERR 44 FRAIRS 2
o cursor definition : TEAHE SRR A A4 FRAE TULL K EPRAT FSELECT 1 A1)
o AIRMER B2 J5 R SCIFAE A R bRt n] DLEE A 7 B IS 0 BB e U
o WIRAEFEHIZ S5 RE SCIFAE F bR 4 R S 8 specit sk AL g S Z0 58 4 — 5L
o AR FE WA E SCALAAFAE T [F] — M e
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o UFUEFREENE LRI A R R RR OFEIR RN B BCLOSE I R
o B IA] RAT A B R AR (1 R K B 2 “MAXIMUM_NAMED_CURSOR_COUNT” Z4( 1 R il
o ATUATE R IR AT I <cursor query>iB )l I LL R AR B

o ZIHRMSE

o FEHAR ARG P 51 FHBIBTA PSMAS B (AR FF TSN [8) A 19 D

o AMNEEREZ L (Anonymous PL Block KI5
o HITHI B E Lifi<cursor query>[ & sl bR AT UL T &

o IN_SENSITIVE (A3 HAth = 55 Fir 55 e 1 2 i)

o NON_SCROLLABLE (JGyk IR $RHL LART A1 3%)

o READ_ONLY (H e Tread#fF)

o WITH-HOLD (#%4TCOMMIT / ROLLBACKIFx AN 2> [ 5% 14])

e =B

gSQL> CREATE TABLE t1( c1 INTEGER, c2 VARCHAR( 6 ) );
Table created.

gSQL> COMMIT;

Commit complete.

. Insert Returning Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
CURSOR curl( pl INTEGER, p2 varchar(6) ) RETURN t1%ROWTYPE
IS INSERT INTO t1 VALUES ( pl, p2 ) RETURNING *;
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BEGIN

OPEN curl( 1, 'aaa' );

FETCH curl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 ="' ||

varl.c2 );

CLOSE curl;
END;
/

varl.cl =1, varl.c2 = aaa

Anonymous PL block executed.

. Select Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
CURSOR curl( pl INTEGER, p2 varchar(6) ) RETURN t1%ROWTYPE IS
SELECT * FROM t1 WHERE c1 = pl AND c2 = p2;
BEGIN

OPEN curl( 1, 'aaa' );

FETCH curl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = ' ||

varl.c2 );

CLOSE curl;
END;
/

varl.cl =1 , varl.c2 = aaa
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Anonymous PL block executed.

o Update Returning Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
CURSOR curl( pl INTEGER, p2 varchar(6) ) RETURN t1%ROWTYPE IS
UPDATE t1 SET cl1 = pl, c2 = p2 RETURNING *;
BEGIN

OPEN curl( 3, 'ccc' );

FETCH curl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = "' ||

varl.c2 );

CLOSE curl;
END;
/

varl.cl = 3 , varl.c2 = ccc

Anonymous PL block executed.

o Delete Returning Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
CURSOR curl( pl INTEGER, p2 varchar(6) ) RETURN t1%ROWTYPE IS
DELETE FROM t1 WHERE cl1l = pl AND c2 = p2 RETURNING *;
BEGIN

OPEN curl( 3, 'ccc' );
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FETCH curl INTO varl;

DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = ' ||
varl.c2 );

CLOSE curl;
END;

/

varl.cl = 3 , varl.c2 = ccc

Anonymous PL block executed.

A

FrEsQLA R 7E X

SERRE

HMHANBESHEWNT
. OPEN FOR Statement

. FETCH Statement

e  CLOSE Statement (CLOSE FHH)
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«««««

8.18 FETCH Statement

Thie

BRICAT I AR A — 2D %

)

<fetch statement> ::=

FETCH cursor_name <into clause>

)

<into clause> ::=

INTO { variable [ , variable ] .. | record }

{5 FSE Bl B 17 iE) 4% BR

ANAEPSMART] B (5l 41: package, procedure, function)
AN 3& FHT-PL block it 3 X 35
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. Cursor name

o BEREUNNRA TR
o Variable

o TEHEBRELEE Fr A B Mscalar KR AR RS0 B4
o Record

o Al REE RN B ML R AID IR A R

L

MFTFF (b 3R — 2l SRR R 1 BIINTO -6 Hh i 7 AR
A1 AN 7 B 17 A 7 S S i

T BT I RS

INTOF- 1) Fhiis 28 78 S Y 7 5 SRR 11 1 e 4 SR (R 8000 28 R e 2%
INTO-F-1) H 46 7 A2 S8 R 5 0 b SELECT H A ) iU AH [+
EZINTOF A i 58 (AR B il AU H fedR e — 4

17 HLAZC A8 o 7 BN 45 T SELECT H AR 1 B i

U SRR B BB AT S I F fetch IINTO 160 7 H A8 B A AR

e =B

gSQL> CREATE TABLE T1 ( I1 INTEGER );

Table created.
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gSQL> COMMIT;

Commit complete.

gSQL> DECLARE
CURSOR C1 IS SELECT * FROM T1;

V1 INTEGER := 0;

V2 INTEGER := 0;

CNT INTEGER := 0O;
TOTAL INTEGER := O;
BEGIN
FOR I IN 1..100 LOOP
INSERT INTO T1 VALUES( I );

END LOOP;

COMMIT;

OPEN C1;

LOOP

FETCH C1 INTO V1;

CNT := CNT + 1;
TOTAL := TOTAL + V1;
V2 := V1;

EXIT WHEN V1 = 100;

END LOOP;

CLOSE (C1;

DBMS_OUTPUT.PUT_LINE( 'CNT = ' || CNT || ' TOTAL = ' || TOTAL );

END;
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CNT = 100 TOTAL = 5050

Anonymous PL block executed.

A

FrEsQLA R 7E X

SERRE

PEHA RSB

. OPEN Statement

e  CLOSE Statement (CLOSE FHH)
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8.19 FOR LOOP Statement

Thie

2G| AR B B AR E VG R UK R 51 A B I s (REVERSE) AT AR

)

<for loop statement> ::=
FOR index_variable name IN [ REVERSE ] lower_bound .. upper_bound

LOOP { <SQL procedure statement> ; }... END LOOP [ loop name ]

)

{5 FSE Bl B 177 iE) 4% BR

ANAEPSMART] B (5l l1: package, procedure, function)
AN 3& FHT-PL block ) 3 X 35

EAIHN S H

o Index variable name

o  {EFORIEH]H HAEZR 5| 78 8 1) 24 FRAE N B8 FNATIVE_BIGINTZR Y (1945 &
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«  Lower bound
o PUNEEEANRAL A B /N E I SR DY & TN
«  Upper bound
o PUNEEHRANRAL A I 5 /N R E I SR DY & TN

L

for loopi& A FHAT N & i statement listist 340 a2 2% 51 4% & A {E

o  JRIEREVERSERS
o &5|% 8 Mupper_bound{H 4G iH K124 &K 51 48 & FIE A 1S /N Flower_boundif £ 1114 Tfor loop
)
o  upper_bound{i/)Flower_bound{EFf ANFHAT N &B Hstatement list
o RIKEREVERSERS
o &5|%E Mower_bound{E 4G N1 24 5148 & {23 K Fupper_boundif £ 1114 Tfor loop
)
o lower_bound{H KT upper_boundfEFf ANFHAT N EB Hstatement list

e =B

gSQL> BEGIN
FOR I IN O .. 5 LOOP
DBMS_OUTPUT.PUT_LINE( 'I = ' || I );
END LOOP;
END;
/
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I =20
I=1
I =2
I =3
I =4
I =5

Anonymous PL block executed.

gSQL> BEGIN
FOR I IN REVERSE @ .. 5 LOOP

DBMS OUTPUT.PUT_LINE( 'I = ' || I );
END LOOP;

END;

/

I="5

I=4

I=3

I=2

I=1

I1=20

Anonymous PL block executed.

A

FrEsQLAE X
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TEHA RS H T

o  CONTINUE Statement (CONTINUE 7=HH)
e  EXIT Statement GBHAHE)

. GOTO Statement
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8.20 Function Declaration and Definition

7 I L EREL (function)

)

<function declaration> ::=

FUNCTION <function name> [ ( <parameter list> ) ] <return clause>

)

<function definition> ::=
FUNCTION <function name> [ ( <parameter list> ) ] <return clause>
{ IS | AS }
<item declaration>
BEGIN
<pl statement list>

END [ <function name> ]

)

<parameter list> ::=

<parameter name> [ <parameter mode> ] <datatype> [ <parameter default> ]

[, ... ]

<parameter mode> ::=

IN
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| out
| IN ouT

<parameter default> ::=

{ := | DEFAULT } <value expression>
<return clause> ::=
RETURN <datatype>

| RETURN TABLE ( <table function column list> )

<table function column list> ::=

<column name> <datatype> [ , ... ]

{5 FSE Bl B 17 iE) 4% BR

ANFEPSMATE] F (ff]411: package, procedure, function)
AS3& FT-PL block % 75 B [X 1%,

EAIHN S H

function name

PL blockHH ZL A1 7 1 R 281 44 PR SL7EPL block HH A& ME— I 44 B
RUPL block 7 BHRIPL item Al function ASBE G AH [F] 11 44 FR
PR B A4 PRI FE SN T 1287

226



CSllii &

-----

parameter name

SE REI S HA R

B BAAE R EL P A BRI —

Bl R ¥ S EORIPL item AN BEA AR TR 1 24 ¢
SHRAFRIIK RN T 128741

B B R R RT I 2 H B R BCR BOA PR

parameter mode

WE X SHH
ZHAERNIN, OUT, IN OUT

Kt g SRR AR BRI

parameter default

e 5 Gk NINE

PAT R EIN AT A ISR E T S EBOMER S5

ARt ZHOFE IS BRMEN E XS HHiRER <value expression>
<value expression> )% 0 W O S ) Hrdia 28 Y

TE A <parameter default>fZ 5 L5 & XA 2800 U <parameter default>

return clause

SE SRR [F] 28 7Y

<return clause> I FE X

e  RETURN <datatype>

227

PSM Manual



CSIT A PSM Manual

o & SCRRHUR A IR [RIE ) B s 2 A
. RETURN TABLE ( <table function column list>)

o ESCR[FIEEREMIRER

table function column list

Table functionii [F] F1 45 5 4E B column 44 Bk
ColumnZAFRIF A BE /N T 128/ 18
JGColumn £ PR ]

F-column FrFE<table function column list>H1 f&ME—F7]

Column& FR 1T LA 5 2% flideclare item 1144 FRAH 7]
<table function column list>H1 58 X Hcolumn A BT ZE BRI PLER F 5| A

Iltem Declaration

7 B EELE PR AR s I AR I A B 2 item
AT LA BHEPL block = A 75 B ) BT A item

PL Stmt List

RN BRI T BT KIPLIE A

L

40T W RE SCRR A
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e PLER ( fil: [ 4 Btprocedure K b B B EUE A M )
o MENPLHUitem bz — R B I 2 LR
o TEPLHE B E MU BFR Y A RS (nested function)
o WIREREUN AT TEPLELYE B A i
o M (package specification)
o AUEKIAILEH (public function)
o WYL AR P A A
o HEM (package body)
o B SAEGL RS bR I A S R B
o FHPfE LAMFAA EE (private function)
o WA BB AT 7E A v B A A

BRI FH 77 S schema-level functionfH 4]

e =B

gSQL> CREATE TABLE t_score( c_grade INTEGER, c_score INTEGER );

Table created.

gSQL> INSERT INTO t_score VALUES (1,98 ), (1,97), (1, 99),
(2,9 ), (2,98),(2,92),
(3,9),(3,9%),(3,9);

9 rows created.

gSQL> COMMIT;

Commit complete.
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gsoL>
DECLARE

v_max_score INTEGER;

FUNCTION nestedfunc RETURN INTEGER;

FUNCTION nestedfunc RETURN INTEGER AS

v_max INTEGER;
BEGIN
SELECT MAX( c_score )
INTO v_max

FROM t_score;

RETURN v_max;
END;
BEGIN

v_max_score := nestedfunc;

DBMS_OUTPUT.PUT_LINE( 'Max Score : ' || v_max_score );

END;
/

Max Score : 99

Anonymous PL block executed.

gsoL>
CREATE OR REPLACE PACKAGE pkgl AS

-- Declare Package Public Function

PSM Manual

FUNCTION funcl( p_grade INTEGER, p_option VARCHAR ) RETURN INTEGER;
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Package created.

gsqL>
CREATE OR REPLACE PACKAGE BODY pkgl AS
-- Declare Package Private Function

FUNCTION func2( p_grade INTEGER, p_option VARCHAR ) RETURN INTEGER;

-- Define Package Public Function

FUNCTION funcl( p_grade INTEGER, p_option VARCHAR ) RETURN INTEGER AS
var INTEGER;

BEGIN

var := func2( p_grade, p_option );

RETURN var;

END;

-- Define Package Private Function

FUNCTION func2( p_grade INTEGER, p_option VARCHAR ) RETURN INTEGER AS
var INTEGER;

BEGIN

IF p_option = 'MIN' THEN

SELECT MIN(c_score) INTO var FROM t_score WHERE c_grade = p_grade;
ELSIF p_option = 'MAX' THEN

SELECT MAX(c_score) INTO var FROM t_score WHERE c_grade = p_grade;
ELSIF p_option = 'AVG' THEN

SELECT AVG(c_score) INTO var FROM t_score WHERE c_grade = p_grade;
ELSE

var := -1;
END IF;
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RETURN var;
END;
END;
/

Package created.
gSQL> SELECT pkgl.funcl( 1 , 'MAX' ) FROM DUAL;

PKG1.FUNC1( 1 , 'MAX' )

1 row selected.

A

Ejschema level function#H [

SERRE

VEYH A 25 2% CREATE FUNCTION
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8.21 GOTO Statement

Thie

SR BIE 2w A7 R U5 ] (3 A R AT TR € bRSE (label) BRI AIE 7]

)

<goto statement> ::=

GOTO label name

)

{5 FSE Bl B 17 iE) 4% BR

ANAEPSMART] B (5l 41: package, procedure, function)
AN 3& FHT-PL block it 3 X 35

EAIHN S H

e Label_name
o HBREL ) IARAE A4 BR
o AR EEE
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rrrrr

B Bl A 2R 2 4 MR IR A I IR AT

UNRAT 22 A3 v RO MU B % 21 3 1) 1)

AT B B AT AL E W] L (A AE T BB scoper) HITEH]
HIT ) Bk A [ B R 2 mT

e =B

gSQL> DECLARE
V1 INTEGER := ©;
BEGIN
<<LABEL1>>
IF V1 > @ THEN
GOTO LABEL2;
END IF;
V1 := V1 + 1;
DBMS_OUTPUT.PUT_LINE('a');
GOTO LABEL1;
DBMS_OUTPUT.PUT_LINE('b');
<<LABEL2>>
DBMS_OUTPUT.PUT_LINE('c');
END;
/
a

C

Anonymous PL block executed.
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-----

FrEsQLA R 7E X

SERRE

TEHA RS H T

e  EXIT Statement GEHFHEH)

o  CONTINUE Statement (CONTINUE FBH)
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8.22 IF Statement

ThiE

AT E 225 A iR M TRUE R 25 A HOTE B 41 2

)

<if statement> ::=
IF <search condition> <if statement then clause>
[ <if statement elsif clase> ]
[ <if statement else clase> ]

END IF
<if statement then clause> ::=
THEN <executable statement list>

<if statement elsif clause> ::=

ELSIF <search condition> THEN <executable statement list>

<if statement elsif clause> ::=

ELSE <executable statement list>
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{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET F (#ll1: package, procedure, function)

AN 3& FHT-PL block it 3 X 35

EAIHN S H

o Search condition
o  booleanZ& T A] i &P ) FRIA =
o Executable statement list

o  SUNDB PSMIZRERIFT B BRI HIFIE

L

P 5 CASEVE A ABLI 26 A1 04T 3R [RI TRUE W IFELSIFF-H) G F) 51| 3%
TR AN R T 441 H AR AE<if statement else clause>I $14T 1% 15 A)
ELSIFIE A 2 BRI AR IR BEA T VA% 25 2F 3R S SR 26 F 3Rk AONTRUE WA PPA 5 82 25k 3Rk X

e =B

gSQL> DECLARE
V1 INTEGER := 10;
BEGIN

IF v1 > @ THEN
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DBMS_OUTPUT.PUT_LINE( 'POSITIVE' );
ELSIF V1 = © THEN
DBMS_OUTPUT.PUT_LINE( 'ZERO' );
ELSE
DBMS_OUTPUT.PUT_LINE( 'NEGATIVE' );
END IF;
END;
/
POSITIVE
Anonymous PL block executed.
A
<if statement>1FA) (115 A1) K EAE 5 bR dESQUAH ]
FeaturelD Vi BH TFRORAS
P002 Computational completeness 0

Table 8-7 #RfESQL AN
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8.23 Implicit Cursor Attribute

Thie

IR [FIPSM A1 5E X Himplicit cursor PR ASME

)

<Implict cursor attribute> ::=

SQL '%' { ISOPEN | FOUND | NOTFOUND | ROWCOUNT }

{5 FSE Bl B 17 iE) 4% BR

NAEPSMHRET ] (#51l411: package, procedure, function)
AN 3& FT-PL block it 3 X 35

L

o Al LIRPATHISQUIE A 45
o ISOPEN : B/~ YHiIIFAR 215 NOPENIR A UH 44 ¥ B NFALSE
o FOUND: /&% E—4salgh Rk [m 5 i

o NOTFOUND: 5FOUNDAH X
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o  ROWCOUNT: %2 F—A~sQLgs S5 iic 3L

e =B

DECLARE

V1 INTEGER;

BEGIN
SELECT COUNT(*) INTO V1 FROM T1;
DBMS_OUTPUT.PUT_LINE("COUNT RET =
DBMS_OUTPUT.PUT_LINE('SQL%ISOPEN =
DBMS_OUTPUT . PUT_LINE( 'SQL%FOUND =

DBMS_OUTPUT . PUT_LINE( 'SQL%NOTFOUND
DBMS_OUTPUT.PUT_LINE( 'SQL%ROWCOUNT =

END;

/

COUNT RET = 0
SQL%ISOPEN = FALSE
SQL%FOUND = TRUE
SQL%NOTFOUND = FALSE
SQL%ROWCOUNT = 1

Anonymous PL block executed.

A

FrEsQLA R 7E X

240

V1);
SQL%ISOPEN);
SQL%FOUND) ;
SQL%NOTFOUND) ;
SQL%ROWCOUNT) ;
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ThiE

INSERT Statement Extension

PSM Manual

N T AEVALUES FA) Fh iR PSM S 7 i record-type s & 4 N T4 B insert statement ) T g

)

<PSM Insert Statement Extension Statement> ::=

INSERT INTO table _name [ ( column_name [,

<Insert_source>

[ <Returning_into_clause> ]

<Insert_source> ::=

<value-list>
<from_subquery>

<from_default>

<from subquery> ::=

<query_expression>

<from default> ::=

DEFAULT VALUES
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<Value-List> ::=

VALUES <Value item> [ , ...]

<value-Item> ::=
PSM-Record-Type-Variable

| ( { <value expression> | DEFAULT } [, ...] )

<Returning_into_clause> ::=
[ RETURN | RETURNING ] { * | { <value _expression> [ [AS] alias_name ] }

[, ...] INTO variable name [, ...]

{5 FSE Bl B 17 iE) 4% BR

ANAEPSMART] B (5l l1: package, procedure, function)
AN 3& FHT-PL block it 3 X 35

ANREAEEXECUTE IMMEDIATEH Y JE 46 SQLIE ) F 4 FIPSM insert extensioni® i)

EAIHN ESH

HinsertiB A M EEAE A 11247 77 A RME 2 BR T fEvalue item 8 3G 51251 i Fik ) 77 Xz 4
IIN T #HIAPSMIT sk 2RI AR B (1) T R

U RAE Value_ItemHH s FAN T4 5 AR B U 0 2504 1R PSMIT 55 2R R F) AR

fif Finsert extensionif f) J U AN REIR & 3 F llErecord type 7R &
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& 7@ Minsertifif) 2 AMEE H PSM It record type Z U A7 10 K BB I returning into 3R HL 45

InsertKIEAMNAESH W T

e =B

gSQL> DECLARE

rec t1%ROWTYPE;

BEGIN
rec.il := 'AAA';
rec.i2 := 'BBB';
rec.i3 := 'CCC';

INSERT INTO t1 (i1, i2, i3) VALUES rec ;
END;

/

Anonymous PL block executed.

gSQL> SELECT * FROM t1;
I1 12 I3

AAA BBB CCC
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FrEsQLA R 7E X

8.25 INSERT INTO ... UPDATE Statement Extension

Thie

MInsert into .. update statement# & I D) BER PSM S RF frecord type ® & it ik fEvalues clauseH kA= BUHT
rowB{ #10id Flset clause F>K B Hrrow

)

<PSM Upsert Statement Extention Statement > ::=
INSERT INTO table name [ ( column_name [, ...] ) ]
<insert source>
<duplicate key clause>

[ <Returning_into_clause> ]

<insert source> ::=
<values-1list>

| <from subquery>
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| <from_default>
<Value-List> ::=
VALUES <Value item> [ , ...]
<value-Item> ::=
PSM-Record-Type-Variable
| ( { <value expression> | DEFAULT } [, ...] )
<from subquery> ::=
<query expression>
<from default> ::=
DEFAULT VALUES
<duplicate key clause>
ON DUPLICATE KEY { DO NOTHING | <do update clause> }
<do update clause> ::=
[DO] UPDATE <target-list>
<target-List> ::=
SET <set clause> [, ...]
| SET ROW = <psm_variable>
<set clause> ::=
column_name = { <value expression> | DEFAULT }
| ( column_name [, ...] ) = ( { <value expression> | DEFAULT } [, ...] )

| ( column_name [, ...] ) = ( <query expression> )

<returning_into_clause> ::=
[ RETURN | RETURNING ] { * | { <value _expression> [ [AS] alias_name ] }

[, ...] INTO variable name [, ...]
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{5 FSE Bl B 17 iE) 4% BR

ANATFEPSMA{E ] (f5]: procedure, function, package)
AN 3& FHT-PL block it 3 X 35

EAIHN S H

e <valuesclause>
o  fEValue item 1 RE T ILA Hvalue expression I $65 & S2HEFI i T v AN 0 T #5I8PSM record
type B E K DI fE
o WIHRTEValue item i F A4S & I ¥ NS5 T WA 20 IR PSM record typef A8 &
o Kvalue itemBEATH IS MIASGETR & 1 F dErecord type )48 &
o  <targetlist>
o SET ROWIEA)H i F [I<PSM_Variable> D42 048 7 B Ayrecord type {175 &
. <returning into clause>
o RETURNING INTOH B F ifj<Variable>H] A &record typefH /2 Hfid& record typels 75 B 5 HiAth

KSR 1) A2 B iR A i FH B AN BEHES A L fJrecord type 2 &

L

Upsert statementffJreturning intoi& A ZE AT insert fg 2 AR AE AT insert ) 45 P AT update J5 S ARAE AT

updatef) 45
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P ATinsert

gSQL> CREATE TABLE t1( cl1 INTEGER UNIQUE, c2 INTEGER, c3 INTEGER );

Table created.

gSQL> DECLARE

v_rec t1%ROWTYPE;

BEGIN
v_rec.cl :=1;
v_rec.c2 :=1;
v_rec.c3 :=1;

INSERT INTO t1 VALUES v_rec ON DUPLICATE KEY UPDATE SET cl = cl + 1;
END;
/
Anonymous PL block executed.
gSQL> SELECT * FROM t1;
Cl Cc2 c3

1 row selected.

# AT update
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gSQL> CREATE TABLE t1( cl1 INTEGER UNIQUE, c2 INTEGER, c3 INTEGER );

Table created.

gSQL> INSERT INTO t1 VALUES (1, 1, 1 );

1 row created.

gSQL> DECLARE

v_rec t1%ROWTYPE;

BEGIN
v_rec.cl := 2;
v_rec.c2 := 2;
v_rec.c3 := 2;

INSERT INTO t1 VALUES (1, 1, 1) ON DUPLICATE KEY UPDATE SET ROW = v_rec;
END;
/

gSQL> SELECT * FROM t1;

Cl1 C2 C3

1 row selected.

o HATinsertifreturningifia)

gSQL> CREATE TABLE t1( cl1 INTEGER UNIQUE, c2 INTEGER, c3 INTEGER );

Table created.
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gSQL> DECLARE
v_recl t1%ROWTYPE;

v_rec2 t1%ROWTYPE;

BEGIN
v_recl.cl := 1;
v_recl.c2 := 1;
v_recl.c3 := 1;

INSERT INTO t1 VALUES v_recl ON DUPLICATE KEY UPDATE SET cl1 = c1 + 1 RETURNING

* INTO v_rec2;

DBMS_OUTPUT.PUT_LINE( 'v_rec2.cl : ' || v_rec2.cl );

DBMS_OUTPUT.PUT_LINE( 'v_rec2.c2 : ' || v_rec2.c2 );

DBMS_OUTPUT.PUT_LINE( 'v_rec2.c3 : ' || v_rec2.c3 );
END;

/

v_rec2.cl : 1

v_rec2.c2 : 1

v_rec2.c3 : 1

Anonymous PL block executed.
gSQL> SELECT * FROM t1;

Cl C2 C3

1 row selected.

o HATupdatelfreturningif )

gSQL> CREATE TABLE t1( cl1 INTEGER UNIQUE, c2 INTEGER, c3 INTEGER );
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Table created.

gSQL> INSERT INTO t1 VALUES (1, 1, 1 );

1 row created.

gSQL> DECLARE
v_recl t1%ROWTYPE;

v_rec2 t1%ROWTYPE;

BEGIN
v_recl.cl := 2;
v_recl.c2 := 2;
v_recl.c3 := 2;

INSERT INTO t1 VALUES (1, 1, 1) ON DUPLICATE KEY UPDATE SET ROW = v_recl

RETURNING * INTO v_rec2;

DBMS_OUTPUT.PUT_LINE( 'v_rec2.cl : ' || v_rec2.cl );

DBMS_OUTPUT.PUT_LINE( 'v_rec2.c2 : ' || v_rec2.c2 );

DBMS_OUTPUT.PUT_LINE( 'v_rec2.c3 : ' || v_rec2.c3 );
END;

/

v_rec2.cl : 2

v_rec2.c2 : 2

v_rec2.c3 : 2

Anonymous PL block executed.

gSQL> SELECT * FROM t1;

Cl1 C2 C3

250



CSHlini & PSM Manual

xxxxx

1 row selected.

A

FrEsQLAE X

8.26 Explicit Cursor Attribute

Thie

IRIFIPSM A 78 LRI AR PR ASE

)

<Explicit cursor attribute> ::=

cursor_name '%' { ISOPEN | FOUND | NOTFOUND | ROWCOUNT }
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{5 FSE Bl B 17 iE) 4% BR

HRELEPSM A 1 3 X3 Ak

EAIHN S H

. Cursor_name

o IREBERIRSERIHAR LK

L

o IREFREWEFFHRESE

o ISOPEN: HHiVihr/e i3 NOPENIRAS

o FOUND: 75 H il ffifetch i [H1 £t

o NOTFOUND: EFOUNDAH &

o ROWCOUNT : H il ] TFbs LRI e % 2
o ARIEFEARAPIRAS R B LL T E

Attribute ZFK OPEN i OPEN j&5 FETCH &
ISOPEN FALSE TRUE TRUE
FOUND NULL NULL TRUE/FALSE
NOTFOUND NULL NULL TRUE/FALSE
ROWCOUNT NULL NULL N(ER)

Table 8-8 IRIFEMITATE] RAILER
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e =B

gSQL> CREATE TABLE T1 ( I1 INTEGER );
Table created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE

CURSOR C1 IS SELECT * FROM T1;

V1 INTEGER :=

|
()
[

V2 INTEGER :=

|
()
[

TOTAL INTEGER := O;
BEGIN
FOR I IN 1..100 LOOP
INSERT INTO T1 VALUES( I );

END LOOP;

COMMIT;

IF NOT C1%ISOPEN THEN

OPEN (C1;

END IF;

LOOP

FETCH C1 INTO V1;

EXIT WHEN C1%NOTFOUND;

TOTAL := TOTAL + V1;
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«««««

V2 := V1;

END LOOP;

DBMS_OUTPUT.PUT_LINE( 'COUNT = ' || C1%ROWCOUNT || ' TOTAL = ' || TOTAL );
CLOSE C1;

END;

COUNT = 100 TOTAL = 5050

Anonymous PL block executed.

A

FrEsQLAE X
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8.27 NULL Statement

Thie

TeATAA[ T RE Fstatement

)

<null statement> ::=

NULL

)

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN 3& FHT-PL block it 3 X 35

L

TARAT DI HE ) statement 1 2 ] B B 7 € 7 B HIAREE
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gSQL> BEGIN
FOR i in 1..10 LOOP
DBMS_OUTPUT.PUT_LINE( i );
IF i > 5 THEN
GOTO labelil;
END IF;
END LOOP;
<<labell>>
NULL;
END;
/
1

Anonymous PL block executed.

A

FrEsQLA R 7E X
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8.28 OPEN Statement

Thie

HUTPSMH R S bR ISELECTiR )

)

<open statement> ::=

OPEN cursor_name [ <actual param spec> ]

)

<actual param spec> ::=

( expression [ , expression ] .. )

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN 3& FHT-PL block it 3 X 35
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. Cursor_name

o EHTIFHIT bR HHR

L

PAT 52 LIU7AR FSELECTERSELECT ... FOR UPDATEIEH)
AR SRAS S AR T A 8 S S A

SRS EE L AT S NS B R 2 B

S BR 2 BB D6 JE TR IR SO

R LI bR Parameter/b H 4% I parameter#f 4 46 & DEFAULT/H

e =B

gSQL> CREATE TABLE T1 ( I1 INTEGER, I2 VARCHAR(10) );
Table created.

gSQL> COMMIT;

Commit complete.

gSQL> INSERT INTO T1 VALUES( 1, 'AAA' );

1 row created.

258



CSIT A PSM Manual

gSQL> INSERT INTO T1 VALUES( 2, 'BBB' );

1 row created.

gSQL> INSERT INTO T1 VALUES( 3, 'CCC' );

1 row created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE
CURSOR C1( A1l INTEGER := 1, A2 VARCHAR DEFAULT 'AAA') IS SELECT * FROM T1
WHERE I1 = Al AND I2 = A2;
V1 INTEGER;
V2 VARCHAR(10);
BEGIN
OPEN C1( 1 );
FETCH C1 INTO V1, V2;

DBMS_OUTPUT.PUT_LINE( 'Vl ="' || V1 || "Vv2 =" ]| V2 );

CLOSE C1;
END;
/

Anonymous PL block executed.
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FrEsQLA R 7E X

SERRE

PEHA RS H R

e  CLOSE Statement (CLOSE FHH)

. FETCH Statement
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8.29 OPEN FOR Statement

ThiE

T PSMHTIE X cursor P & AT SELECTIE A J5 1 FF—ANilibs

)

<open statement> ::=

OPEN cursor_variable name FOR <cursor_query>

)

<cursor_query> ::==
<static_cursor_query>

| <dynamic_cursor_query> [ <using_clause> ]

<static_cursor_query> ::=
select_statement
| select for update_statement
| insert_returning_query_statement
| update_returning_query_statement

| delete_returning_query_statement
<dynamic_cursor_query>

single_quote_string

| psm_variable
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<using_clause> ::=

USING [ <bind_type> ] <expression> [ {, [ <bind_type> ] <expression>} ... ]

<bind_type> ::=
IN
| out
| IN ouT

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN 3& FHT-PL block it 3 X 35

EAIHN S H

e  <cursor_variable_name>
o  cursor_variableffJ 4 F
e <cursor_query>
o cursor query A] S A SQLAI Bl AR sQL
o  cursor querylll F
«  selectifify]
«  select for updateifify]
«  insert returningi&f)
= update returningiff)
«  delete returningi& @)
o  BNAUWHREH (dynamic cursor query) B PAIEIS 5. 5] 5 (') sql AL SR B E 1 sql fr A7 Bllpsm
variableidt 171 F
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o PABhEAR A g 5 I AT LUE FHusing 1)
e  <using_clause>
o %NS BhANiER AN AFEbind variablelt fEusing T-A) H1 31 1 Sbind variable# & —FE 2 [
variableB¥expression
o UsingTA)variable ] LAFEIRIN/ OUT/ IN OUTHIbind type&i 5 5h i A5 22 i bind type i Sbind
variableffJbind type—%{

o  AJPLE & using 7 A) ivariableIbind typef4 &} default bind type JIN

L

AT 7E X Hicursor variableffjcursor query

i Fcursor variablefE 2 7 L4 Zopen RS U B Bliclose J& 13 1T reopen JG $iAT

{E R =B

gSQL> CREATE TABLE t1( c1 INTEGER, c2 VARCHAR( 6 ) );
Table created.

gSQL> COMMIT;

Commit complete.

. Insert Returning Statement

gsoL>
DECLARE
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varl t1%ROWTYPE;
curvarl SYS_REFCURSOR;

BEGIN

OPEN curvarl FOR INSERT INTO t1 VALUES ( 1 , 'aaa"' ) RETURNING *;

FETCH curvarl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = ' ||

varl.c2 );

CLOSE curvarl;
END;
/

varl.cl =1, varl.c2 = aaa

Anonymous PL block executed.

. Select Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
curvarl SYS_REFCURSOR;
BEGIN

OPEN curvarl FOR SELECT * FROM t1;

FETCH curvarl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 ="' ||

varl.c2 );
CLOSE curvarl;

END;
/

264



CSIT A PSM Manual

varl.cl =1, varl.c2 = aaa

Anonymous PL block executed.

o Update Returning Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
curvarl SYS_REFCURSOR;
BEGIN

OPEN curvarl FOR UPDATE t1 SET cl1 = 3, c2 = 'ccc' RETURNING *;

FETCH curvarl INTO varl;
DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = ' ||

varl.c2 );

CLOSE curvarl;
END;
/

varl.cl = 3 , varl.c2 = ccc

Anonymous PL block executed.

o Delete Returning Statement

gsQL>
DECLARE
varl t1%ROWTYPE;
curvarl SYS_REFCURSOR;
BEGIN

OPEN curvarl FOR DELETE FROM t1l RETURNING *;

FETCH curvarl INTO varl;
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DBMS_OUTPUT.PUT_LINE( 'varl.cl = ' || varl.cl || ', varl.c2 = ' ||

varl.c2 );

CLOSE curvarl;
END;
/

varl.cl = 3 , varl.c2 = ccc

Anonymous PL block executed.

e Dynamic Cursor Query#lUsing Clause

gSOL> INSERT INTO t1 VALUES( 100 , 'BBB' );
gSQL> COMMIT;

gsQL>

DECLARE
v_int_in INTEGER;
v_varchar_in VARCHAR(6);
v_out t1%ROWTYPE;
v_sql VARCHAR(1024);
cv SYS_REFCURSOR;

BEGIN

v_sql := 'SELECT * FROM t1 WHERE cl = ? AND c2 = ?';

v_int_in := 100;

v_varchar_in := 'BBB';

OPEN cv FOR v_sqgl USING IN v_int_in, v_varchar_in;

FETCH cv INTO v_out;

DBMS_OUTPUT.PUT_LINE( 'cl : ' || v.out.cl || ", v.out.c2 : ' || v_out.c2 );
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CLOSE cv;
END;
/

cl : 160 , v_out.c2 : BBB

Anonymous PL block executed.

A

FrEsQLA R 7E X

SERRE

HAHNEZSEZEWT
e  Cursor Variable Declaration (JfinZSEFEH)

. FETCH Statement

e  CLOSE Statement (CLOSE FHH)
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8.30 Procedure Call

Thie

i H H ' E % X procedurebuilt-in procedure&nested procedure

)

<Procedure call> ::=
proc_name [ ( expr { , expr } ... ) ]

)

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN 3& FHT-PL block it 3 X 35

o HHHF B Lprocedurelt N ;2 1% procedure i LA AR # 1 —4>
o  EXECUTE PROCEDURE
o  XFFprocedurefT & ifischemal) (EXECUTE PROCEDUREE{CONTROL SCHEMA) ON SCHEMA

o  EXECUTE ANY PROCEDURE ON DATABASE
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-----

. Proc_name

o EHATMIprocedure] L FR AT 41 T i

R ] B

i ¥6 2 4 BRI procedure

Fi—identifier procedure_name WEIFFIT
1. nested procedure

2. schema-level procedure

lable_name.procedure_name i i nested procedure
identifier chain schema_name.procedure_name i i schema-level procedure
package _name.procedure_name i FH built-in procedure

LR ERIZFR (proc_name) 2G5 — AR I procedureff 48 € SEANE & S RS IE N N8R
HAthprocedure 3 H 4k £

L

i Z 87 2 X B H F E %€ X procedurebuilt-in procedureB{nested procedure
W I AT B E XCBRIME R Z8UE
TE48 7€ NOUTERIN-OUTIHZ £+ FH procedure 8 F 5bind parameter (?, :V1 %) 7] LS 23R [B] FI{E
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xxxxx

gSQL> DECLARE
PROCEDURE PROC1( Al INTEGER )
1s
BEGIN
PUT _LINE( 'Al1 = ' || A1 );
END;
BEGIN
PROC1( 100 );
END;
/
Al = 100

Anonymous PL block executed.

A

FRUESQLES %2 8 F <call statement>
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8.31 Procedure Declaration and Definition

ThiE

75 B 3 58 Y procedure

)

<procedure declaration> ::=

PROCEDURE <procedure name> [ ( <parameter list> ) ]

)

<procedure definition> ::=
PROCEDURE <procedure name> [ ( <parameter list> ) ]
{ IS | AS }
<item declaration>
BEGIN
<pl statement list>

END [ <procedure name> ]

)

<parameter list> ::=

<parameter name> [ <parameter mode> ] <datatype> [ <parameter default> ]

[, ... ]

<parameter mode> ::=

IN
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| out
| IN ouT

<parameter default> ::=

{ := | DEFAULT } <value expression>

{5 FSE Bl B 17 iE) 4% BR

I ATLEPSMHR (] :  package, procedure, function)
1338 I F-PL block i 75 B AT 5k

EAIHN S H

procedure name

1 RPLER LG [ procedure ) 44 BRI 7E PLER P 2 Ik — ) 44 B
R pLE A 75 B (I PL Item Al procedure AN BEAE AH 7] ) 4 Bk

Procedure Z BRI E M /N T 128 N

parameter name

5E X Procedure 1 4 4 Bk

%2 UM AE procedure FpHTAT E— (11 44 Bk

Bl procedure {12 $AIPL item AN AEAT A [R] (1144 B
SHARRK NN T 128 ANFTT
HANprocedure A F S8 i KA0E A BR 1)
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parameter mode

WE X SHH
ZHAERNIN, OUT, IN OUT

Kt g SRR AR BRI

parameter default

ZHHIBONE

AT procedurelt Al H g EE | ZHERIMERIZEL

AR e A WS KU BRIME N € LS H fi 5€ ) <value expression>
<value expression> %4 S N A S HIK Kt 283

TE A <parameter default>f) 25t LA & X T 2 2020F <parameter default>

Iltem Declaration

75 B Procedure PN HR 48 FH F A< A5 8 25 ) item
T] LA B AT AR PLBR A T A B A item

PL Stmt List

Procedure ] SEAARER 4371 HH B AT HIPL statement

L

R A B AN 2 X procedure
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o PLER(fl: B 4% Hprocedure X bR A LR B AT ) BR)
o AERPLHitem Z — B I 5€ X procedure
o fEPLHRT A A IEE X fprocedure AR EFEF (nested procedure)
o HREREFALAITEPLILE F A
o K (Package specification)
o FHEMAIFER (public procedure)
o WAL AT A P A A
o fFEAK (Package body)
o ESAEWHME P AU AR
o FHPFE LAMFAFER (private procedure)
o WHIRATEFACAT7E i A A

ProcedureffI{5 77 1% 5schema-level procedureH 7]

e =B

. WERF

gsqQL>
DECLARE
PROCEDURE procl( pl INTEGER ) IS
BEGIN
DBMS_OUTPUT.PUT_LINE( 'pl = ' || p1 );
END;
BEGIN
procl( 100 );
END;
/
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pl = 100

Anonymous PL block executed.

. BREF

gsQL>
CREATE OR REPLACE PACKAGE pkgl AS
-- Declare Package Public Function
PROCEDURE procl( pl INTEGER );
END;
/

Package created.

gsQL>
CREATE OR REPLACE PACKAGE BODY pkgl AS
-- Declare Package Private Function

PROCEDURE proc2( pl INTEGER );

-- Define Package Public Function
PROCEDURE procl( pl INTEGER ) AS
BEGIN
DBMS_OUTPUT.PUT_LINE( 'pl of procl : ' || p1 );

proc2( pl * pl );

END;

-- Define Package Private Function
PROCEDURE proc2( pl INTEGER ) AS
BEGIN
DBMS_OUTPUT.PUT_LINE( 'pl of proc2 : ' || p1 );
END;

END;
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Package created.
gSQL> CALL pkgl.procl( 10 );

pl of procl : 10
pl of proc2 : 100

Procedure Call complete.

A

Sischema level procedurefH [&]

SERNRE

VEYH N 2525 % CREATE PROCEDURE
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8.32 RAISE Statement

Thie

G R e S

)

<RAISE Statement> ::=

RAISE <Exception-Name>

)

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN 3& FHT-PL block it 3 X 35

EAIHN S H

o i Hraisel) R H 44 N W fE raise T IPLER BAE_E 2 PLIRFIDECLARE - A{HZ Tl 5E S5 AT AEAR A
B IS 0 T 3k 4T raise
o U TEexception handlerd # Hraiseif &) | 7] LA 44 & exception nameltbE _E—~exception A& 4% 3|4
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L

W AR AL B = A5 S B PLER DU A 4% 31 2 PLER
W Eraise () 51 AE R S raise TR A (IPLEL K b ZPLER N I FTA S 5 AL B e o IR 4l
RAISE exception MPLERAL 1R 2 I 2 B 2 e i b B H e A&7 2] T ZPLEfexception handler

Exception handler Exception
Raise exception TR
SCOPE handler

"unhandled exception" fiR{%E
User exception without error code FHE]VE X

3 LR
User exception with errorcode RS2 /E (NG X f&kuser exception
User exception with errorcode AH [F] 7 X FE3EHH 8 L error code
User exception with error code BSEZ RN X FE3EHH P L error code

Table 8-9 AR FEREIE

e =B

gSQL> DECLARE

V1 INTEGER;

exceptionl EXCEPTION;

exception100 EXCEPTION;

BEGIN
DBMS_OUTPUT.PUT_LINE('Stepl');
BEGIN

RAISE exceptionl;
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DBMS_OUTPUT.PUT_LINE('Step2');
EXCEPTION WHEN Exception1@@ THEN DBMS_OUTPUT.PUT_LINE('in Exception');
END;
DBMS_OUTPUT.PUT_LINE('Step3');
EXCEPTION WHEN Exceptionl THEN DBMS_OUTPUT.PUT_LINE('out Exception');
DBMS_OUTPUT.PUT_LINE('Step4d');
END;
/
Stepl
out Exception

Step4

Anonymous PL block executed.

A

SQLbRHEFEIR T <handler declaration>#<condition declaration>{H A 3 #7iEH)

SERNRE

PEHA RSB R

e  Exception Handler (¥ AbFERRERF)

e  Exception Declaration (f|#F=8H)
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8.33 Record Variable Declaration

Thie

FEDECLARE X 351 7 Bfrecord type”Z &

)

<declare record variable> ::=

variable name <recordType>

)

<recordType> ::=
<tableName>%ROWTYPE

| USER_DEFINED_DATA_TYPE

{5 FSE Bl B 177 iE) 4% BR

A ATTEPSM A BT (- #]: package, procedure, function )

5& FH T-PL block 175 B 114 [X 45,
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«  Variable_name

o IR

o AEBAMKER/NT 128 FT

o NNFE—scope (PL block body) H i ME— ) 44 Bk

o TJLAYEEE B M T ZLPL block bodyH 7 B B K IR 44 Bk (1748 B

o AT WIHfE A EE S AR B 5 3 scope_name.variable_name 3

o HRARHR R VU R 44 FR A EE 7 KA R M 2 1 S 8 AR e 9 A
«  Record_type

o ATLME FH % ROWTYPE K FH /' 5E X ffJrecordType

o KTrecordTypes B (1) 741 N %5 2% User-defined Record Type

L

o FHUINAREAA LUTRHE

o NANTE—Ascope (PLblock body) i fME— 44 Fi

o TLAYEE BN FZLPL block bodyH 7 B B K A 44 FR (1748 B

o AT WIHfE A EE S AR B 7 3 Fl scope_name.variable_name 3

o IR R 44 BRI EE R 7 W ) A R T £ 8 S 68 A e 9 A
o FHUIAR B AL AR IV AN R 0 B P T BS IR AKSQUARIAMER ' 775
o AEHIYAR BT ARSI SQLEPSMAZ i 1 A AR € Z 8L (INOUT) 1817
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gSQL> DECLARE
TYPE MY_REC1 IS RECORD ( F1 INTEGER, F2 VARCHAR(10) );

V1 MY_REC1;
BEGIN

V1.F1 := 1;

V1.F2 := 'AAA';

INSERT INTO T1 VALUES( V1.F1, V1.F2 );
END;
/

Anonymous PL block executed.

gSQL> COMMIT;

Commit complete.

gSQL> SELECT * FROM T1;

1 row selected.
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FrEsQLA R 7E X

8.34 RETURN Statement

Thie

T8 € PR BN 1R [A] (4R 5 2% 15 1% R B Procedure AN 7€ 3R [RIE I 45 B % procedure

)

<return statement> ::=

RETURN [ return_value expr ]

)

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N AT FH( 18: package, procedure, function )
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AN 3& FHT-PL block it 3 X 35
ANH[ fEtable function IPL block H 4% F

EAIHN S H

e  Return_value_expr

o ERIAIIME A FRIE AT AE N R U 1 E

L

21 Y ETEAT I procedure/ function
XTTEREL (function) G ARIAT H-45 RRETURNFH) B RETURNFHJ A return_value_expr I 24 £
ANa]fEtable functiond{# A

{E R =B

gSQL> CREATE OR REPLACE FUNCTION FUNC1( Al INTEGER, A2 INTEGER )

RETURN INTEGER
IS
V1 INTEGER;

BEGIN

SELECT COUNT(*)
INTO V1
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FROM T1

WHERE T1.I1 >= Al AND T1.I1 <= A2;

RETURN V1;
END;
/

Function created.

A

TEFRESQLA EAT T IR H 2 A EEVEN (conformance rule)
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8.35 RETURN TABLE Statement

Thie

IR [FIATIFFRAE & (cursor variable) ffjcursor queryilselect statement )45 S 45 J5 2% 11 pR %

)

<return table statement> ::=

RETURN TABLE ( { <cursor variable name> | <select statement> } )

)

{5 FSE Bl B 17 iE) 4% BR

I AT fEPSMH table functiont {5 FH
Y AT #Etable functionB [ 3= X 35 {3 FH

EAIHN S H

o <cursor variable name>
o IR[FIFATER E UEAR A E M cursor query 45 4R

o kAR & Zilopen
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o VFFRAEE M cursor query N AESAT Id fetch

o AN YFAE H Cursor query IR FAEA) bR AR B
e  <select statement>

o ANAIE A ERE A

o  ANA[f# Hselect for update statement, select into statement

L

1R [FIFAATFERETURN TABLERH 1) A i 7€ )i 4342 B [ cursor query BRI R IE A K25 R 4R

RETURN TABLEIE 14V A] fEtable function 1 {#

e =B

gSQL> CREATE TABLE t_score( c_grade INTEGER, c_score INTEGER );

Table created.

gSQL> INSERT INTO t_score VALUES (1, 98 ) , (1,97 ), (1, 99),

(2,9),(2,98), (2, 92),

(3,9),(3,9), (3, 9);

9 rows created.

gSQL> COMMIT;

Commit complete.

o bR
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gsQL>
CREATE FUNCTION func_cursor_variable( p_option VARCHAR )
RETURN TABLE( f _class NUMBER, f score NUMBER )
AS
s_cur SYS_REFCURSOR;
BEGIN

IF p_option = "MIN' THEN

PSM Manual

OPEN s_cur FOR SELECT c_grade, MIN(c_score) FROM t_score GROUP BY c_grade;

ELSIF p_option = 'MAX' THEN

OPEN s_cur FOR SELECT c_grade, MAX(c_score) FROM t_score GROUP BY c_grade;

ELSIF p_option = 'AVG' THEN

OPEN s_cur FOR SELECT c_grade, AVG(c_score) FROM t_score GROUP BY c_grade;

ELSE
OPEN s_cur FOR SELECT NULL, NULL FROM dual;
END IF;
RETURN TABLE( s_cur );
END;
/
Function created.

gSQL> COMMIT;

Commit complete.

-- RS AE R R

gSQL> SELECT * FROM TABLE( func_cursor_variable( 'MIN' ) );

F_CLASS F_SCORE
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3 rows selected.

o IEFEA)RH)

gsQL>
CREATE FUNCTION func_select( p_option VARCHAR )
RETURN TABLE( f class NUMBER, f_score NUMBER )
AS
BEGIN
IF p_option = "MIN' THEN
RETURN TABLE ( SELECT c_grade, MIN(c_score) FROM t_score GROUP BY c_grade );
ELSIF p_option = 'MAX' THEN
RETURN TABLE ( SELECT c_grade, MAX(c_score) FROM t_score GROUP BY c_grade );
ELSIF p_option = 'AVG' THEN
RETURN TABLE ( SELECT c_grade, AVG(c_score) FROM t_score GROUP BY c_grade );
ELSE
RETURN TABLE ( SELECT NULL, NULL FROM dual );
END IF;
END;
/

Function created.

- T

gSQL> SELECT * FROM TABLE( func_select( 'AVG' ) );

F_CLASS F_SCORE

1 98
2 95
3 96

289



CSllit &% PSM Manual

-----

3 rows selected.

A

FRUHESQLEE <return statement> i5A) T T A

{EREFRESQUA E i hrAd &
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8.36 RETURNING INTO clause

Thie

Insert/ update/ delete b ¥ K HE 1 PSMAR E iR [F]

)

<Insert, Delete Returning_into_clause> ::=
[ RETURN | RETURNING ] { * | { <value _expression> [ [AS] alias_name ] }

[, ...] INTO variable name [, ...]

<Update returning into clause> ::=
{ RETURN | RETURNING } [ NEW | oLD ] { * | { <value expression> [ [AS]

alias name] } [, ...] } INTO Variable [, ...]

{5 FSE Bl B 177 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

A BT ZEPL block 7 3 [X Jak i FH

291



CSIT A PSM Manual

i#id returning intofRA7 4 ¥ Insert / Update / Deleteif &) ff)before/ after record

e =B

gSQL> DECLARE
rec t1%ROWTYPE;

BEGIN
INSERT INTO t1 VALUES (1, 2, 3) RETURNING * INTO rec ;
UPDATE T1 SET ROW = rec RETURNING * INTO rec;
DELETE FROM T1 RETURNING * INTO rec;

END;

/

Anonymous PL block executed.

A

FrEsQLA R 7E X
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8.37 %ROWTYPE Attribute

Thie

7 AR BN S SO 5 e R B b BT AR A2 B [ result setAH [R] ) 25 #4127

)

<rowtype attribute> ::=

<identifier chain> % ROWTYPE

{5 FSE Bl B 17 iE) 4% BR

o IXAEPSMP T HH( 151]: package, procedure, function )

o IXAEPL block 7 B X I m]

o AR EIAL AT fE<data type> i 7 ]

o FAPCFEI M TN ARG T <data type> iy R SCHEE A8 680

EAIHN S H

o FRIRTFEEWIT

o EG| FIZRAL I [R] SCiR] 1 44 AR i AR i b AL B (1 44 K
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o ZEXNGIRINF
o UhREAR AL R
o base tableviewisynonym
.  ZHEH
o AT IEVEREAT I N FER B AR i result set A 5| HI 51 44 12K 7

o AT FHINOT NULL constraintB{ DEFAULTAR 15 B &%

e =B

gSQL> CREATE TABLE T1 ( I1 INTEGER NOT NULL, I2 VARCHAR(10) );
Table created.
gSQL> INSERT INTO T1 VALUES( 123, '1234567890' );

1 row created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE
V1 T1%ROWTYPE;
BEGIN
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xxxxx

SELECT * INTO V1.I1, V1.I2 FROM T1;
DBMS_OUTPUT.PUT_LINE( 'V1.I1 = ' || vi.I1 || " Vv1.I2 =" || V1.I2 );
END;
/
V1.I1 = 123 V1.I2 = 1234567890

Anonymous PL block executed.

A

FrEsQLA R JE X
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xxxxx

8.38 Scalar Variable Declaration

Thie

TEDECLARE[X 35k 75 B scalar 48 &

)

<declare scalar variable> ::=

variable_name <data type> [ <variable initialize clause> ]

)

<variable initialize clause> ::=

[ NOT NULL ] { DEFAULT | := } <value expression>

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

TUAEPL block 174 B X 4z a H]
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«  Variable_name
o IR
o BEAIKERNT 128N F T
o NONFE—AScope (PLBlock Body) HfME— ) 44 Bk
o T LAYEE B M FZLPL Block Body 7 B EA A 4 AR 28 B
o T WIRE A E R W XA B 7 i F scope_name.variable_name i\
o HNERIRAR T A4 BT EE R B A R U 2 1 A el 1 Y A
«  Data_Type
o A FHSUNDBIR AL FT A built-in BERR
«  Value_expression
o FRTEAREIEEMYIHE
o AMERR T SUNDBSFFIIFTA H BUL AT BUMI T A Rk

L

o FHUINAREHA LUFRHE

o NNFE—/ scope (PLblock body) HiifE—f44#k

o T LAYEE B M T ZLPL block bodyH 75 B B K R 44 Bk (128 B

o EEWIHHALFE R W] AL B i scope_name.variable_name ¥

o DR AR HR s v B A AR A 7 AR R T 2 8 S 8 AR v 9 A
o FHUIRIAR B LA VE AR GG O B S AR SQUARIAEA: 75
o fERIMMAS G AE R SQLEPSMAZ HIliE A LAGE E 24 (INOUT) #:1E
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gSQL> CREATE TABLE T1 ( I1 INTEGER, I2 VARCHAR(10) );

Table created.

gSQL> COMMIT;

Commit complete.

gSQL> DECLARE

V1 INTEGER := 100;

V2 INTEGER := -100;

V3 VARCHAR(10) := 'ABC';
BEGIN

IF v1 > 50 THEN
INSERT INTO T1 VALUES ( Vi, V3 );
ELSE
INSERT INTO T1 VALUES ( V2, V3 );
END IF;
END;
/

Anonymous PL block executed.

gSQL> SELECT * FROM T1;

100 ABC
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1 row selected.

A

o <declare scalar variable>i& ] 5FrHESQLA W1 F X 5]
o FRESQLI<SQLAR & 7 B >7EPL block 24 H1 (TEBEGIN Z J ) 75 B A8 it (HSUNDB SR ILTE 75 B3 43 1F
17
o ArifESQLA] LI I BN DECLARE T A1) 75 ) 22 AN A ) 28 1 fr) A% - {H AESUNDB—/ME A L RE A B — A
A
o FRESQLIE B B HIUAME I X {8 F DEFAULTIE AJ{HSUNDBIE 7] LI = A5
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8.39 SELECT INTO Statement

Thie

4,

@ ITSELECTIR Al —4F

)

<select statement: single row> ::=
SELECT [ <hint clause> ] [ <set quantifier> ] <select list>
INTO <select target 1list>

<table expression>

<select target list> ::=

variable name [, ...]

{5 FSE Bl B 17 iE) 4% BR

ANFEPSM N BT F( 151: package, procedure, function )

AN AT TEPL block ) =5 [X 35k Py 43 F
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FRINTOT-F) 4N A 5 SelectiB ) 4H [H] M U]

L

o SELECT INTOH FIR[H—4id3%

o WIREEFHOMIG| K “NO_DATA_FOUND” 57

o HIRAPIFKLLEREE RNEIK “TOO_MANY_ROWS” 57
o TTLAEIEPSMI I A A SRS R

o WARAEACFRRA AR NAGE 5 HADSKH A BRG]

{E R =B

gSQL> CREATE TABLE T1 (cl1 VARCHAR(20), c2 VARCHAR(20));
Table created.
gSQL> INSERT INTO T1 VALUES ('AAA', 'BBB'), ('BBB', 'CCC');
2 rows created.
gSQL> DECLARE

vl VARCHAR(20);

v2 VARCHAR(20);

BEGIN
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SELECT * INTO v1, v2 FROM T1 WHERE cl = 'AAA';
DBMS_OUTPUT.PUT_LINE('V1i=" || v1 || ', v2=" || v2);
END;
/

V1=AAA, v2=BBB

Anonymous PL block executed.

A

FrEsQLA R JE X
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8.40 SQLCODE Function

Thie

IR [BIFEPSMFE AT ) _E— N statement R4 AT

)

<SQLCODE function> ::= SQLCODE

{5 FSE Bl B 17 iE) 4% BR

AAEPSM PN AT FY

I PIWIDSE 2

WA Bk argument
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IR [BIEPL/ SQUA AT 15 ) H A R AR
KBRS i user-defined exceptionE 4 &b S Ab R IR IR 1] 1
2 i AL B 58 AR R AL BE S 3R 510

e =B

gSQL> DECLARE

V1 INTEGER;

BEGIN
DBMS_OUTPUT.PUT_LINE('SQLCODE=[" || SQLCODE || ']1");
DBMS_OUTPUT.PUT_LINE('SQLERRM=[" || SQLERRM || ']1");

END;

/

SQLCODE=[0]
SQLERRM=[ [CSII][PL/SQL][SUNDB]successful completion]

Anonymous PL block executed.

A

FrEsQLA R 7E X
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8.41 SQLERRM Function

Thie

IR [BIFEPSMFE AT ) _E—Nstatement R4 1% 7H B,

)

<SQLERRM function> ::= SQLERRM

{5 FSE Bl B 17 iE) 4% BR

AAEPSM PN AT FY

I PIWIDSE 2

WA Bk argument
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IR[EIFEPL/ SQLHHAAT B8 B) H 8 TR TH B
X T A 43 HeError codeffjuser-defined exceptionfE AbFEAE P AL FRIN I [Fluser-defined exception

2 5 AL BRI 58 A R AL B S R B S (successful completion) ¥ 2

e =B

gSQL> DECLARE

V1 INTEGER;

BEGIN
DBMS_OUTPUT.PUT_LINE('SQLCODE=[" || SQLCODE || ']1");
DBMS_OUTPUT.PUT_LINE('SQLERRM=[" || SQLERRM || ']1");

END;

/

SQLCODE=[0]
SQLERRM=[ [CSII][PL/SQL][SUNDB]successful completion]

Anonymous PL block executed.

A

FrESQLA R 5E X
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8.42 %TYPE Attribute

Thie

7 AR B BIE SCRECORDZE Y AR5 R 7 Bl mT AKS LS 5 SN 5 R 1 51 il 5 At A2 oA [R] (1 5 7

)

<type attribute> ::=

<identifier chain> % TYPE

{5 FSE Bl B 17 iE) 4% BR

{NAEPSM A BT FH( #1: package, procedure, function )
AXFEPL block 75 B [X 42k 71 7]
T 75 B AR B Bl 75 B C S 2R T ) 2 B AT FH F<data type>#i43

EAIHN S H

o Identifier_chain

o EGIHRMFISIAF AR (AR TED MK
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SETEH

AR 51 A SRR 51 Va0 T

o LSRR FRERIFIR
o ZHRAIKIHHEHRTY
o AZFIconstraint (FI41: NOT NULL)
o ASHFIBRINYIAHE

o HSIHIRIX GO AN AR (AR TED I
o AR (HFBD MEHERR
o  ZHAZE (HFB) MZHR (NOTNULL
o AsHERE (HFER) WEAYIHE

o SIHNREERIFT T
1. &E (EFED A
2. H4

NOT NULL ConstraintsZ8 & 5| FH

25| FINOT NULLJ& P 138 S i AN 2 51 AT 4a i DAL Ll 2504 5 9 O 9T a6
i FH 2O SRR A 7 BUtype attribute i AN SRR BOVT AR E B E DA TE7: 51 FINOT NULLSE Y ) 7 B

e =B

gSQL> DECLARE
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V1 NUMBER(5,2) := 100.01;
V2 V1%TYPE;

BEGIN
DBMS_OUTPUT.PUT_LINE( 'Vl = ' || V1 );
DBMS_OUTPUT.PUT_LINE( 'V2 = ' || V2 );

END;

/

vVl = 100.01

V2 =

Anonymous PL block executed.

A

FrESQLA R 5E X
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8.43 UPDATE Statement Extension

ThiE

FEPSM 4 T %1 HY UPDATE 15 A1) it B 2exd 52 471 1) 77 A AT LU P record type s 3k 5 210 3%

FEPSMTIZEUPDATE (searched) RETURNING INTO 744 Hrecord type”E & 77t 45 Tt

)

<update Extension statement : searched> ::=
UPDATE table name [ [ AS ] alias_name ]
<target-list>
[ WHERE <search condition> ]
[ <result offset clause> ]
[ <fetch limit clause> ]

[ <returning into clause> ]

<update statement: positioned> ::=
UPDATE table name [ [ AS ] alias_name ]
<Target-List>

WHERE CURRENT OF cursor_name

<result offset clause> ::=

OFFSET skip_count [ ROW | ROWS ]
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<fetch limit clause> ::=
<fetch first clause>

| <limit clause>

<fetch first clause> ::=

FETCH [ FIRST | NEXT ] [ row_count ] [ ROW ONLY | ROWS ONLY ]

<limit clause>

LIMIT { fetch _row count | offset row count, fetch row count | ALL }

<returning into clause> ::=
{ RETURN | RETURNING } [ NEW | oLD ] { * | { <value expression> [ [AS]

alias name] } [, ...] } INTO Variable [, ...]

<target-List> ::=
SET <set clause> [, ...]

| SET ROW = <psm_variable>

<set clause> ::=
column_name = { <value expression> | DEFAULT }

| ( column_name [, ...] ) = ( { <value expression> | DEFAULT } [, ...] )

| ( column_name [, ...]) ( <query expression> )

{5 FSE Bl B 17 iE) 4% BR

INAEPSMAET ] (B1l: package, procedure, function )
A ATLEPL block = X 3245 FH
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o  {EUPDATE SET ROWiEfi) 11 FHI ff}<PSM_Variable> @A ZBi & 75 B Arecord typef)AE &
«  UPDATE RETURNING INTO1E A H i F ffj<Variable>T] LAAN Zrecord type
o AHRZUNFK AR Ayrecord type U A BE -5 H A E A R A EIR A AR A EE 2

record typedZ &

L

TEPSMHIE i record type & B CUIC S B AR AFRETURNING INTO[) 45 5

e =B

gSQL> CREATE TABLE T1 (C1 VARCHAR(20), C2 VARCHAR(20));

Table created.

gSQL> INSERT INTO T1 VALUES ('AAA', 'BBB'), ('BBB', 'CCC'), ('CCC', 'DDD');

3 rows created.

gSQL> DECLARE
vl t1%ROWTYPE;
v2 t1%ROWTYPE;

BEGIN
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UPDATE T1 SET ROW = vl WHERE c1 = 'AAA' RETURNING * INTO v2;
DBMS_OUTPUT.PUT_LINE('SQL%ROWCOUNT=" || SQL%ROWCOUNT );
DBMS OUTPUT.PUT_LINE('v2.cl=" || v2.c1 || ', v2.c2=" || v2.c2);
END;
/
SQL%ROWCOUNT=1
v2.cl=1, v2.c2=2

Anonymous PL block executed.

gSQL> SELECT * FROM T1 ORDER BY C1;

BBB CCC
CCC DDD

3 rows selected.

A

FrESQLA R FE X
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8.44 WHILE LOOP Statement

Thie

H<search condition>1& [BI TRUEHT $14T P 38 115 )

)

<while loop statement> ::=

WHILE <search condition>

LOOP { <SQL procedure statement> ; }...

)

{5 FSE Bl B 177 iE) 4% BR

IXAEPSMN BT (#: package, procedure, function)

AN AT TEPL block ) =5 [X 35k Py 4 F

EAIHN S H

o HBEFAMWT
o FREAEFwhile loop) &k Fk L
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o &M [FlbooleanZE Y

Tk

AR RIS IIVPAG 45 FONTRUER while R E A S P04T 4 B A5 A 512

e =B

gSQL> DECLARE
V1 integer := 0;
BEGIN
WHILE V1 < 10 LOOP
DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );

V1l := V1 + 1;

END LOOP;
END;

/

Vl = 0
vVl =1
V1l = 2
Vl = 3
Vl = 4
Vi =5
Vl = 6
Vl = 7
Vl = 8
Vl =9
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Anonymous PL block executed.

A

FEFRTE<SQLAF <while loop statement>1& &) & X <while statement>

FRUESQLII< while statement>LPADO ... END WHILE$4{TloopiEAJ M SUNDBLALOOP ... END LOOPHAAT

SERRE

FHANBEZEZEUT
o  CONTINUE Statement (CONTINUE FBH)

e  EXIT Statement GEH{FHEH)

. GOTO Statement
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9. PSM SQL References

9.1 ALTER FUNCTION

Thie

)

<alter function statement> ::=

ALTER FUNCTION function_name COMPILE

)

{5 FSE Bl B 17 iE) 4% BR

AT <alter function statement>1&a) B F 7 75 A DL AR ) —A>

o KINREMIFTE#
o XTEREITE F)schemafs (ALTER PROCEDUREE{CONTROL SCHEMA) ON SCHEMA

e  ALTER ANY PROCEDURE ON DATABASE
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«  Function name
o TLYRVENRRE AR
o Hschema_name.fun_name#f [F ] 2 S functionfiT J& ffISchemas i schema_namef {5 F #4475 A1)
(¥ F = I BR A schema £

L

TR 1FEH8 € Bischema-level function

e =B

gSQL> ALTER FUNCTION FUNC1 COMPILE;

Function altered.
FREM
TEARHESQLA A2 BE AT CREATER $8 5 R AIE 175 A 7E SUN DB HH 2 B 8T AE Al bR 250t R 11 )
Feature ID B B

F381 Extended schema manipulation 0
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Table 9-1 #RAESQLIRAR M

SERRE

TEMA RS H T

o  CREATE FUNCTION

e  DROP FUNCTION
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9.2 ALTER PACKAGE

ThiE

4w 1 package

)

<alter package statement> ::=

ALTER PACKAGE package name <package compile clause>

)

<package compile clause> ::=

COMPILE [PACKAGE |SPECIFICATION|BODY]

{5 FSE Bl B 17 iE) 4% BR

AT <alter package statement>I FH J 75 B LU R AR i —A4>
o XtNpackagelI i &

o XfpackagefiT /& HIschemads (ALTER PACKAGE Y, CONTROL SCHEMA) ON SCHEMA

e  ALTER ANY PACKAGE ON DATABASE
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o  Package name
o  EiFHIpackageI K
o lschema_name.package_name "] i& X package )& schemafd fig schema_namelf {14715 )
I 7 #IER Ik schema#
o  Package compile clause
o  PACKAGE: EFi4mPEspecificationflbody(Default)
o SPECIFICATION: {¥ E ¥4 specification

o  BODY: X EHgmiEbody

L

9w PR € B package

2 PF [ package IHAAT code f#-fifi fEplan cache

e =B

ALTER PACKAGE PKG1 COMPILE;

Package altered.

ALTER PACKAGE PKG1l COMPILE PACKAGE;

Package altered.
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ALTER PACKAGE PKG1l COMPILE BODY;

Package altered.

A

TEFRYESQLF JEALTER MODULETE A1)

&%

FAHANESHWT
«  CREATE PACKAGE

o  CREATE PACKAGE BODY

o  DROP PACKAGE
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9.3 ALTER PROCEDURE

Thie

HHmEid 2 (procedure)

)

<alter procedure statement> ::=

ALTER PROCEDURE proc_name COMPILE

)

{5 FSE Bl B 17 iE) 4% BR

{7 <alter procedure statement>iEAJI FH P 75 BA LA AR A H—A
o XIRiprocedureff) T &

e XfprocedurefiiJ&]Schemafs (ALTER PROCEDUREE,,CONTROL SCHEMA) ON SCHEMA

e  ALTER ANY PROCEDURE ON DATABASE
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. Proc name
o EPEMHprocedureff] £ K
o Hschema_name.proc_nametH[F 7] i€ X procedure fitJ@ 1Schema?s B schema_nameli i F HAT1E
A E)ER A schema$4

L

HHT 9w PR FE 2 i schema-level procedure

e =B

gSQL> CREATE OR REPLACE PROCEDURE PROC1( Al INTEGER )
IS
BEGIN
INSERT INTO T1 VALUES( Al );
END;
/

ERR-01000(16409): Warning: Routine definition has compilation errors
ERR-HYG0O(17032): PSM compilation error :
(1) at (5:15): ERR-17053: schema or table object does not exist

Procedure created.

gSQL> CALL PROC1(1);
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ERR-HYG0O(17032): PSM compilation error :

(1) at (5:15): ERR-17053: schema or table object does not exist

gSQL> CREATE TABLE T1( I1 INTEGER );

Table created.

gSQL> COMMIT;

Commit complete.

gSQL> ALTER PROCEDURE PROC1 COMPILE;

Procedure altered.

gSQL> COMMIT;

Commit complete.

gSQL> CALL PROC1(2);

Procedure Call complete.

gSQL> SELECT * FROM T1;

I1

1 row selected.
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FERRESQUAR & B CAUAE CREATE N 45 3 AL AR 1 F AESUNDB HH A2 HEHT A= i procedure TR 1 £

Feature ID

F381

Table 9-2 #RAESQLIR AR M

SERRE

PEHA RSB R

o  CREATE PROCEDURE

« DROP PROCEDURE

B

Extended schema manipulation
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xxxxx

9.4 CALL Statement

ThiE

AT schema level procedure ¥ R %

)

<call statement> ::=

<sql call statement> | <odbc procedure call escape sequence>

5
<sql call statement> ::=

CALL proc_name [ ( value expr [ , value expr ] .. ) ] [ INTO { '?'

{ host_param [ indicator _param ] } } ]

<odbc procedure call escape sequence> ::=

"{" [ ? =] CALL proc_name [ ( value expr [ , value expr ] .. ) ] '}’

{5 FSE Bl B 17 iE) 4% BR

AT <call statement>iEA) (I 7 75 44 LU AR A 1 — >

o XtMprocedureJEXECUTEARL PR
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e XfprocedurefiiJ&schema’d (EXECUTE PROCEDUREEXCONTROL SCHEMA) ON SCHEMA

e  EXECUTE ANY PROCEDURE ON DATABASE

EAIHN S H

e  proc_name

o EHATHIprocedure/ functionft] 4 B
o Sschema_name.Proc_name#f [F] A] £ % procedure T J& ffJschema

o value_expr

o  FontEi#sprocedure IS HUE L nI i 2 BL V1'E G E S

L

1 F 45 7€ B B 411 T schema level SQL procedure Bk ik %k

fE<sql call statement>7E 3 B AU FHINTO TR 2 Ja (0 LA AR IA SUmkidynamicdh € 28 (?) IR [FI45 R
fH

<odbcid FE 1 FH ¥ X751 >¥% A F7E0DBC / JDBCH & F PROCEDUREIX & — Ffbr 18 71 31 H.SUNDBTE AR 55
P SCRRTES) CEWRT D Egsql S LR D pR B A T IR E R A (2 =) IR [ASERE
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e =B

Call Procedure

gSQL> CREATE OR REPLACE PROCEDURE PROC1

(
Al INTEGER

)
IS

BEGIN
DBMS_OUTPUT.PUT_LINE('Al=" || A1);

END;

/

Procedure created.

gSQL> \var v1 INTEGER;
gSQL> \exec :v1 := 123;
gSQL> CALL PROC1(:v1);

A1=123

Procedure Call complete.

Call Function

CREATE OR REPLACE FUNCTION FUNC1

(
Al INTEGER

)
RETURN INTEGER

329



CSllii &

«««««

IS

BEGIN

return Al;

END;
/

Function created.

gsQL>
gsQL>
gsQL>
gsQL>

\var vl INTEGER;
\var v2 INTEGER;
\exec :v1l := 123;

CALL FUNC1(:v1l) INTO :v2;

Procedure Call complete.

gsoL>
V2

HT-AREsaLH H fEE FHPROCEDURE R I A& 58 X [INTO)F4) T /=)

\print v2;
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9.5 CREATE FUNCTION

ThiE

%€ X schema level function

)

<create function statement> ::=
CREATE [ OR REPLACE ] FUNCTION <function name> [ ( <parameter list> ) ]
<return clause>
[ <function characteristics> ]
{ IS | AS }
<item declaration>
BEGIN
<pl statement list>

END [ <function name> ]

<parameter list> ::=

<parameter name> [ <parameter mode> ] <datatype> [ <parameter default> ]

[, ... ]

<parameter mode> ::=
IN
| ouT
| IN ouT
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<parameter default> ::=

{ := | DEFAULT } <value expression>

<return clause> ::=
RETURN <datatype>

| RETURN TABLE ( <table function column list> )

<table function column list> ::=

<column name> <datatype> [ , ... ]

<function characteristics> ::=
DETERMINISTIC
| AUTHID CURRENT_USER
| AUTHID DEFINER

{5 FSE Bl B 17 iE) 4% BR

AT <create function statement>iEfJ I FH /2 75 B3 2 UL T 4444

o ERUERETHEA DL R ABUR B ) —A
o XTEREITE [f)Schemafs (CREATE PROCEDUREES.CONTROL SCHEMA) ON SCHEMA
o CREATE ANY PROCEDURE ON DATABASE

o fHEHIOR REPLACE T-HJI 1 R C A ok 50 75 A Rl M BAR BAT eR it o B AL A i — A
o LHEIIA
o XTEREUITE [F)Schemats (DROP PROCEDURE EE{.CONTROL SCHEMA) ON SCHEMA
o DROP ANY PROCEDURE ON DATABASE

o PATIEAIR A ONE R T
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OR REPLACE

41 2R B K A DU P BT e RO S5 AT B 2

function name

72 TEBIEE 1) R BT 4 FRBLTE schema & I — 1) 44 5

Ljschema_name.function_name#H [ 7] & LR AT & fIschema’s i schema_names i AT 35 A 1 FH P
(1R schema 4

BREA PRI LR /N T 1284575

parameter name

€ REI S HA PR

B2 KU A4 FRAE BR 0 LA e — [ 44 B
Bl BR $ i) S ZORIPL item ) 44 AR AN REAH ]
SRR RN T 1284741

B R H R AT 2 AU B KB CR A PRl

parameter mode

WE X SHH
ZHAERNIN, OUT, IN OUT

Kt e SRR AR BRI
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parameter default

e 5 Gk NINE

PATRREN AT A ISR E T S EBOMER S5

AR e A WS KU BRIME N € LS H $i 5€ ) <value expression>
<value expression> %4 S N A S Kt 2R 3

TE A <parameter default>f) 25 LLJ5 & X S 800 U <parameter default>

return clause

SE SRR [F] 28 7Y

<return clause> I FE X

e  RETURN <datatype>
o B SRR AT 3R B AR A 2R Y
. RETURN TABLE ( <table function column list>)

o SRS R MIRER

table function column list

Table functioni& [A] {45 SR £ I column 44 K

Column & FRIIK FE RN T- 128715

FColumnH it R i

% column 4 FifE<table function column list> 1 & M — f)
Column# FR 1] LA Z 4 Flldeclare item 1) 44 PR AH [F]

<table function column list>H5E X ffJcolumn /AT 7£ B8 H I PLER 1 5| H
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function characteristics
FE X PR BHATEIN Y[R — I B AN A fid— ik
o  DETERMINISTIC: % N AH[F) H1ZBUE I 1% R BU06 253 [ A [F] /O 45 SR

e AUTHID CURRENT_USER: BRELHAT IHIAI AT IISQLER HE invoker IR AUREAT 73 Bt AT
o AUTHID DEFINER: EREHAT IHIEIPAT I SQUAR S 1& S8 IR AREAT 3 At AT

Iltem Declaration

7 I LA pR K A i R A 3 A2 B S item
R 7E WIPLER A R 7 B [ BT A item

PL Stmt List

BREL ) AR 2381 HH B AT RO PLIE A
TAFAE MBI AERAE A ? "B VISR E S5

WifA

%€ X schema-level SQL function 7] PATE T 218 20 A1 A 2 i) R 2

A ZEINFORMATION_SCHEMAFIROUTINESZ FF £ bR AU 5 SRR B 80 e SURTHE
INFORMATION_SCHEMAJPARAMETERS K HH X &

FH T 5D A T G 3 Bk £ B AN AR e I ] {8 FHALTER FUNCTION i8] 22l S B -kl
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L6143 (1 % % T I DROP FUNCTIONHI %
IR TG R A B RO 5 B ) Bl AR A 25 1) 78 AR IR AT v — BB At

e =B

gSQL> CREATE OR REPLACE FUNCTION FUNC1( Al INTEGER, A2 INTEGER )
RETURN INTEGER
IS
V1 INTEGER;

BEGIN

SELECT COUNT(*)
INTO V1
FROM T1
WHERE T1.I1 >= A1 AND T1.I1 <= A2;

RETURN V1;
END;
/

Function created.

A

FRUESQLA 5E X OR REPLACE T-f1)

L XFRE

Feature ID

T471 Result sets return value
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Feature ID
T341
S023
5241
5024
T571
T572
5201
5202
T323
S231
S232
S233
T041
S027
T041
T324
T326
T651
T652
T653
T654
T655
T272
T522
B121
B122
B123
B124
B125
B126
B127
B128

B129

UL

Overloading of SQL-invoked functions and SQL-invoked procedures

Basic structured types

Transform functions

Enhanced structured types

Array-returning external SQL-invoked functions
Multiset-returning external SQL-invoked functions
SQL routines on arrays

SQL-invoked routines on multisets

Explicit security for external routines
Structured type locators

Array locators

Multiset locators

Basic LOB data type support

Create method by specific method name
Basic LOB data type support

Explicit security for SQL routines

Table functions

SQL-schema statements in SQL routines
SQL-dynamic statements in SQL routines
SQL-schema statements in external routines
SQL-dynamic statements in external routines
Cyclically dependent routines

Enhanced savepoint management

Default values for IN parameters of SQL-invoked procedures
Routine language Ada

Routine language C

Routine language COBOL

Routine language Fortran

Routine language MUMPS

Routine language Pascal

Routine language PL/I

Routine language SQL

Routine language Ada: VARCHAR and NUMERIC support
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Table 9-3 #RAESQLIR AR M

SERRE

TEMA RS H T

e  DROP FUNCTION

e  ALTER FUNCTION
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9.6 CREATE PACKAGE

ThiE

58 X AEpackage PN 1# F i public item [ spec

)

<create package statement> ::

CREATE [ OR REPLACE ]

PACKAGE package_name

[ <package_characteristics> ]

{ IS | AS }
<item_declaration>

END

<package_characteristics> ::

AUTHID CURRENT_USER |

<item _declaration> ::=

AUTHID DEFINER

<variable declaration>

<cursor declaration>
<user-defined type declaration>
<function declaration>
<procedure declaration>

<user exception declaration>

<cursor definition>
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{5 FSE Bl B 17 iE) 4% BR

AT <create package statement>iEA] i B F 75 B 2 LN 4614

o ‘ERlipackage EA LLFALBR A ) —A>
o  XfpackagefliJ&schema”d (CREATE PACKAGEEL,CONTROL SCHEMA) ON SCHEMA
o CREATE ANY PACKAGE ON DATABASE
o fHOR REPLACE T HJIf #1 R package CL A7 M 7 A A N R J5 A package R an T~ AR g — A4
o XtMipackagelJHif &
o  XfpackagefliJ&Hschema”d (DROP PACKAGEELCONTROL SCHEMA) ON SCHEMA

o ATIERIHIH I A T package I T A &

EAIHN S H

OR REPLACE

LV A packagel A J5 A ¥ package specification

PACKAGE NAME

B I package M) 44 PR B fE schema s ME— 1)
Wschema_name.package_name "] & X package T J& If]schema’s B schema_namels {5 F AT E AJ 0 FH P 1
#Rikschema#

Package 4 I BE /N 11287715
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Package Characteristics
& X AT package I TGS [FIFE 1 I H R RERER — Ik

e AUTHID CURRENT_USER: {EFifTpackage ™ flitem it 2 A 14T HISQLI% [Rinvoker flauthorization f#EAT
AT

o  AUTHID DEFINER: {E#ATpackage M [Fitem )i F2 AT fIsQLIZ i definer Jauthorization i@ AT FF 44T

Iltem Declaration

7 B AT 7E packageZ M Ui 1] fH) public”y & type Al 548 E:function specprocedure spec
Package P4 [fJfunctionfllprocedure 4 Al 1 create package bodyi&&]5E X
1t package N % A SQLIAN 75 BA I3 A A 2 it create package bodyif ) % X

7 #hpackage 4 fiifunctionproceduredii b fargument AR [F] 221 87 Sbody i A1) N & X —%L

L

£ il Schema-level package specification

E i package i BT A public item B # Heftiprocedure/ function/ package/ anonymous block5| F

Package )42 A5 S5 T 7EDEFINITION_SCHEMABZINFORMATION_SCHEMAFIMODULES R & &

Package N 12> FF 11 %~ procedure/function H 3% 7] fEDEFINITION_SCHEMAEXINFORMATION_SCHEMAF]
ROUTINESK T &

Package N Fr) A FF R %N procedure/ functionffparameter ) i X ] ZEDEFINITION_SCHEMAEL,
INFORMATION_SCHEMAJPARAMETERS K At &

KA TFFHprocedure/function if fEMODULE_BODYE B &

Package P [fJprocedure/function”Z & 5| F [t object 115 J2. i LB I A € 8 i) 1 Jl it <alter package>1EA) %24t

o
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CREATE OR REPLACE PACKAGE PKG1
IS

V1 INTEGER;

PROCEDURE PROC1;

FUNCTION FUNC1 RETURN INTEGER;
END;
/

Package created.

A

ERRHESQLT J2 CREATE MODULEIEf)

SERNRE

FAHANESHWT
«  CREATE PACKAGE BODY

o  DROP PACKAGE

e  ALTER PACKAGE
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9.7 CREATE PACKAGE BODY

ThiE

E B A package PN A FH i procedure/ function/Ji bR i€ X

)

<create package body statement> ::=
CREATE [ OR REPLACE ] PACKAGE BODY package_name
{ IS | AS }
<item_declaration>
<cursor_definition>
<routine_definition>
[ BEGIN <initialization part> ]
END

<item _declaration> ::= VARIABLE DECLARATION
| CURSOR_DECLARATION
| USER_DEFINED_TYPE_DEFINITION
| FUNCTION_DECLARATION
| PROCEDURE_DECLARATION

| USER_EXCEPTION_DECLARATION

<routine_definition> ::= FUNCTION_DEFINITION

| PROCEDURE_DEFINITION
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<initialization part> ::= <pl_stmt_list>

{5 FSE Bl B 17 iE) 4% BR

AT <create package body statement> & &) i} B 7 75 0 2 DL 644

o “Eflipackage body i EA LL AR A ) — A
o  XfpackagefliJ&schema”d (CREATE PACKAGEEL,CONTROL SCHEMA) ON SCHEMA
o  CREATE ANY PACKAGE ON DATABASE
o NANEE X Package specllPIRAS
o [HFHOR REPLACEFH)H U1K package body CLAFE M 75 ZEA o] M B i A package I 40 R AR H il — A4
o  XfNpackagelt il &
o  XfpackagefliJ& Hschema”d (DROP PACKAGEELCONTROL SCHEMA) ON SCHEMA
o DROP ANY PACKAGE ON DATABASE

o PUTIHEIH N R I package R T &

EAIHN S H

OR REPLACE

£ H package bodyH A FH ) package body definition

PACKAGE NAME

B R package body 144 FR M4 -5 A Al package specAH [ [ 44 FR . 7E schema HE & ME— )
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fllschema_name.package_name™] 7€ X package Pl /& fflschema?q i schema_namebs fif FHHATIE A BT H A Y
#Rikschemat

Package 4 I BE /N 11287715

Iltem Declaration

75 BH7E package PN fif FH f{JPSM identifier (A8 EtypellffFrfunction specprocedure specexceptionZ)
£ package specP 7 B firoutine 4 4 fE package body 5& X
Tt package specN %A SQLIIAN 75 B B AR AL i #F package body i X

7 #hpackage 4 fiifunctionproceduredfif b fargument AR [F] 221 87 Sbody i A1) N & X —%L

Initialization Part

ik 4 iipackage instance (I FE H O T N R AR B S M A AL AN AT — IR ) E )

L

£ il Schema-level package body

E i package body ) FT A public item ik HiAth procedure/ function/ package/ anonymous block 5| FI{YTE
Xt W package body P i F

Package bodyfI2E il {5 5 Al fEDEFINITION_SCHEMABLINFORMATION_SCHEMAFMODULES_BODYR & &
Package body I [14%Mprivate item H 3% /N A ZEDEFINITION_SCHEMAEXINFORMATION_SCHEMAZE &
Package N FfJprocedure/function/Z8 & 5| FH fJobject B 15 S H B B A~ 52 320 0] 3 i <alter package body>1&
b SR E T TR

A i) package body A il it <drop package>Ek <drop package body>1E )i 4
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CREATE OR REPLACE PACKAGE PKG1
IS

V1 INTEGER;

PROCEDURE PROC1;

FUNCTION FUNC1 RETURN INTEGER;
END;
/

Package created.

CREATE OR REPLACE PACKAGE BODY PKG1
IS
FUNCTION FUNC1 RETURN INTEGER
IS
BEGIN
RETURN V1;

END;

PROCEDURE PROC1
IS
BEGIN

IF Vi1 IS NULL

THEN
Vi := 10;
ELSE
Vi := V1l + 10;
END IF;
END;
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Package created.

A

FrEsQLAE X

SERRE

FANAESHWT
«  CREATE PACKAGE

o  DROP PACKAGE

e  ALTER PACKAGE
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9.8 CREATE PROCEDURE

ThiE

7€ M schema-level procedure

)

<create procedure statement> ::=
CREATE [ OR REPLACE ] PROCEDURE <procedure name> [ ( <parameter list> ) ]
{ IS | AS }
<item declaration>
BEGIN
<pl statement list>

END [ <procedure name> ]

)

<parameter list> ::=
<parameter name> [ <parameter mode> ] <datatype> [ <parameter default> ]

[, ... ]

<parameter mode> ::=
IN
| out

| IN ouT

<parameter default> ::=
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{ := | DEFAULT } <value expression>

<procedure characteristics> ::=
AUTHID CURRENT_USER

| AUTHID DEFINER

{5 FSE Bl B 17 iE) 4% BR

4T <create procedure statement>iE ) B FH 7 75 B0 2 LR 264

o Eliprocedure EA LA HUR H I —A
o  XfprocedurefiiJ&f]Schema# (CREATE PROCEDUREEK.CONTROL SCHEMA) ON SCHEMA
o  CREATE ANY PROCEDURE ON DATABASE
o fHHOR REPLACEFAJIT 4R B A procedure U 75 A 0 B 55 procedure A i~ AR H A — >
o  iZprocedureftJ i &
o  XfprocedurefiJ&F)Schema# (DROP PROCEDUREEL,CONTROL SCHEMA) ON SCHEMA
o DROP ANY PROCEDURE ON DATABASE

o HATIBHIFIH P NE R procedure K T &

I PIWIDSE 2

OR REPLACE

& A7 fEprocedurel B HT ) procedurefX & i K procedure
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procedure name

YENERIEE ) procedure ) 44 B} N AE schema HH 41 1k — 1) 44 B¢
Sschema_name.procedure_name#H [F] 7] %€ X procedure i J& ffJschema
A ligschema_namel 58 FH AT 75 8] B9 FH P BRIk schema &4 FR

procedure & A I FE N /T 1284 715

parameter name

5E L procedure 1S54 ik

%2 KX A FRAE procedure H B2 ME— [ 4 Bk
Bl procedure {12 $ANIPL item AN AEAT A IR (11 44 B
SRAFRHIE NN T 12847715
HANprocedure H1 AT F S8 f KB A PR

parameter mode

WE X SHH
ZHAERNIN, OUT, IN OUT

Kt E SRR AR BRI

parameter default

ZHHIBONE

AT procedurelt Al H g EE | ZHGERIMERIZEL

A€ A WS KU BRIME N € LS H Hi 5€ ) <value expression>
<value expression> %4 S N A S Hdfa 2R 3
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TE A <parameter default>f) 25 LA & X T 2 2020F <parameter default>
procedure characteristics

5E X procedure B ATIEIN X [7]— I H K gEfIA — Ik

«  AUTHID CURRENT_USER: procedure AT HIIAIFAAT IISQUIRHE invoker FIS AL HEAT fif e S AT

o AUTHID DEFINER: proceduredt A7 AT ISQUARE i& U3 IR AEEAT e L AT

Iltem Declaration

75 B LT procedure P 5 FH AR A L AR 45 il item
T] B PLER R AT A B Y T item

PL Stmt List

Procedure [ A4 73 41 ELHAT FIPLIEA)
TeiFAEprocedure WAF ' ? 'B': V1'SE40E S 4L

N

iRA

5E X schema-level SQL procedure F] 7ECALLIE ) B 44 Hr ok HAthprocedure/ & %0 i F A1) 2 it procedure
A {EINFORMATION_SCHEMAFFJROUTINES# A 2 & procedure ] & X

Procedurefft1Z 3 5E X ATLEINFORMATION_SCHEMAFPARAMETERS K I A &
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rrrrr

T DA O R F: B procedure B i AFR g I ] ff FHALTER PROCEDURE T F) 2% i B BT G g v &1l

A i DROP PROCEDURESM i .61 2 ¥ procedure
[R5 Bl i procedure BUE: 1 PR il Bt ATE A7t 25 18] 78 A2 RT3 R AT e 6]

e =B

gSQL> CREATE OR REPLACE PROCEDURE PROC1( Al INTEGER, A2 INTEGER )

IS
V1 INTEGER;

BEGIN

SELECT COUNT(*)
INTO V1
FROM T1

WHERE T1.I1 >= Al AND T1.I1 <= A2;

DBMS OUTPUT.PUT_LINE( 'V1 = ' || V1 );
END;
/

Procedure created.

A

FRUESQLEA 7E X LA T T4)
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Feature ID
T471
T341
S023
5241
5024
T571
T572
5201
5202
T323
S231
S232
S233
T041
S027
T041
T324
T326
T651
T652
T653
T654
T655
T272
T522
B121
B122
B123
B124
B125
B126
B127

B128

UL

Result sets return value

Overloading of SQL-invoked functions and SQL-invoked procedures

Basic structured types

Transform functions

Enhanced structured types

Array-returning external SQL-invoked functions
Multiset-returning external SQL-invoked functions
SQL routines on arrays

SQL-invoked routines on multisets

Explicit security for external routines
Structured type locators

Array locators

Multiset locators

Basic LOB data type support

Create method by specific method name

Basic LOB data type support

Explicit security for SQL routines

Table functions

SQL-schema statements in SQL routines
SQL-dynamic statements in SQL routines
SQL-schema statements in external routines
SQL-dynamic statements in external routines
Cyclically dependent routines

Enhanced savepoint management

Default values for IN parameters of SQL-invoked procedures
Routine language Ada

Routine language C

Routine language COBOL

Routine language Fortran

Routine language MUMPS

Routine language Pascal

Routine language PL/I

Routine language SQL
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Feature ID ViEH XERRES

B129 Routine language Ada: VARCHAR and NUMERIC support X

Table 9-4 #RAESQLIRAR M

SERRE

FEHA RSB UT

« DROP PROCEDURE

e  ALTER PROCEDURE
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)

<drop function statement> ::=

DROP FUNCTION [ IF EXISTS ] func_name

)

{5 FSE Bl B 17 iE) 4% BR

# AT <drop function statement>iEa) B I P 75 B4 DL AR H ) — A

o XINEREIPTE

o XTEREUITEF1Schemats (DROP PROCEDUREES.CONTROL SCHEMA) ON SCHEMA

e DROP ANY PROCEDURE ON DATABASE
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IF EXISTS

BR B ANAF AL I AN A

FUNC NAME

BB 1) BR H 44 PR
Lischema_name.func_name#H [E] 7] 7€ X B EUHT )& Hschemag B& schema_namebs fif FH AT E ) O FH 7 O 2R

ikschema#

L

MR35 € Blschema-level function

e =B

gSQL> CREATE OR REPLACE FUNCTION FUNC1
RETURN INTEGER
IS
V1 INTEGER;
BEGIN
V1l := 10;
RETURN V1;
END;
/
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Function created.
COMMIT;

Commit complete.
gSQL> DROP FUNCTION FUNC1;

Function dropped.

A

FrUESQLEA 7E X LA T T4)

Feature ID Vi.BH
F032 CASCADE drop behavior
S024 Enhanced structured types

Table 9-5 #RAESQLIRAR M

SERRE

PEHA RSB UH

o  CREATE FUNCTION

e  ALTER FUNCTION
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9.10 DROP PACKAGE

Thie

fiH Bpackage (A MHIBRbody kB spec/body)

)

<drop package statement> ::=

DROP PACKAGE [BODY] [ IF EXISTS ] package name

)

{5 FSE Bl B 17 iE) 4% BR

AT <drop package statement>i&a)i}; F 7 7 2 DL AR A — A4S
o XtNpackagelI i &

o XfpackagefiJ& fIschema”d (DROP PACKAGEEL,CONTROL SCHEMA) ON SCHEMA

o« DROP ANY PACKAGE ON DATABASE
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BODY

ARG 18 7€ 42 FR i package T body X G k48 B BODY iX AN I B3 package specificationfllbody4:

il

IF EXISTS

R[4 % A package tH AN 4

PACKAGE NAME

B4 [ package I 4 R
Uschema_name.package_nameR] i& X package T J& ffJschema
A g schema_namel 58 FH AT 5 8] B FH P 1 ER A shcema$4

L

T 4245 %€ i package object

e =B

CREATE PACKAGE PKG1
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IS
V1 INTEGER;
FUNCTION FUNC1 (Al INTEGER) RETURN INTEGER;
END;
/

Package created.
DROP PACKAGE IF EXISTS PKG1;

Package dropped.

A

FrifsQLH £ DRO MODULEIEf)

SERNRE

FAHANESHWT
«  CREATE PACKAGE

o  CREATE PACKAGE BODY

e  ALTER PACKAGE
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9.11 DROP PROCEDURE

Thie

MIB&procedure

)

<drop procedure statement> ::=

DROP PROCEDURE [ IF EXISTS ] proc_name

)

{5 FSE Bl B 17 iE) 4% BR

# AT <drop procedure statement>iEa) B P 75 B4 DL AR ) — A

o XIRiprocedureff) T &

PSM Manual

e XfprocedurefiiJ&Schemafd (DROP PROCEDUREEKCONTROL SCHEMA) ON SCHEMA

e DROP ANY PROCEDURE ON DATABASE
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IF EXISTS

Procedure NERT HANHR 4

PROC NAME

TR ) procedure &4 Fik
Ljschema_name.proc_nametH [F] 7] 5& X procedure it J& i) schema fig schema_namel 5 FH AT 75 &) 1 H 7

2RI schema4d

L

fiH 45 %€ ffschema-level procedure

e =B

gSQL> CREATE OR REPLACE PROCEDURE PROC1( Al INTEGER, A2 INTEGER )
IS
V1 INTEGER;
BEGIN

SELECT COUNT(*)
INTO V1
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FROM T1

WHERE T1.I1 >= Al AND T1.I1 <= A2;

DBMS_OUTPUT.PUT_LINE( 'V1
END;
/

Procedure created.

COMMIT;

Commit complete.

gSQL> DROP PROCEDURE PROC1;

Procedure dropped.

A

FrUESQLEA 7E X LA T F4)

Feature ID

F032

5024

Table 9-6 #RfESQL FEAM

=" || vi);

BB
CASCADE drop behavior

Enhanced structured types
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TEHA RS H T

o  CREATE PROCEDURE

e  ALTER PROCEDURE
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