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o7 79 edb_stmt_level tx & &3l SQL BES XS22 AHSt= B FH=
EMM Lfe] 2& SQL HHO| Ot 1 742 SQL FHOT XMt & + AsLICH
edb_stmt_level_tx Of| Ci$ XtAst L2 A 133 HES HESIMAIL.

+ O|O|E{H|O|A X7, DELETE, INSERT, SELECT, UPDATE 20| X| &S LICE  KpA|SH
L2 CREATE DATABASE LINK 21} DROP DATABASE LINK HZHS EtXSHAIAIL.

o KFE MY AEES XMt T2 M0 A8SHE A Ms} &, DELETE, SELECT, UPDATE
YHO| XA ASUCE ZHst 2lEO Cist XM LIE2 34 TS TFTSUAIL.

s AUTHID DEFINER, AUTHID CURRENT_USER 077} CREATE FUNCTION, CREATE
PROCEDURE, CREATE PACKAGE HZ0f X|E/Q&LICt O] Z21US *EsI=
GIO[E{H| O]~ JHAOf CHEH KM & HEE ZA7ESH| 9o =203 A]Xe| ks
AESHER], Z2OMES HAHSI0] A ALEAIS| HohE Ar8%tes WHES XEgLUrLh =
A0l ElX| gi= WME H=Sh= O ME3t= AHEXAtel AM F=E XFeL|th. SPL
T2 2ol Chet REMEH LHE2 A 426 HE HESHUAIL.

+  NOMINVALUE, NOMAXVALUE O{7*7} CREATE SEQUENCE HZo| X A&L|Ct O|AHL
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A2 220N AZ B Z, Postgres Plus Advanced Server &= PostgreSQL 2t Oracle
OiZZ|A0|ME 7HLstn Ml 5= UESLICH ALB-O| PostgreSQL O|Lt Oracle &k |4
2 72 7IX|2 JA&EUCE O] HO|HHO]A~ F2{AH HO|E CIHEZ|M A=

postgresgl.conf mQ Of7fH4 L4 o2 HOJEL|CE postgresgl.conf MRO| Of7f HEE
HME5HH SHAH2 2= HO[EH|0|Ae] SEO| HAZELICE Of 07 H4ELE L2 5=
WY 2 COIHHO|A AEXl, OF 22 =FsI= AYL L OPf By sl 251
e edb_redwood_date - A|Zt @A E DATE g€ =

2|8 M= edb_redwood_date "true"=2 A™TtL|LCL.

* edb_redwood_strings - 2Xt&o| ZATtS QId}, null gt

C.

|
FSEX| OJEL2 | O{SHL|C}. Oracle 3382

[ok

g EXIEE FFELICE Oracle
232 8fA|= edb_redwood_strings "true"2 A™BFL|Ct.

e edb_stmt_level_tx - SQL HHES XSO =2 A= E8 7|52 1 7§ SQL Xt

ZHOR WFBLICL PostgreSQLO| 7|2 SX0|CH HX EHMMO| BE SQL 2L
Ao 2 EHlS= 742 OFELICE Oracle S22 8l Al= edb_stmt_level_tx "true"2

"
=
o
SHELIC d2iL BOE Tedt 90T AIBYIEE SHMAIQ. AME Ljge Al 133
o
=

e oracle_home - 222 AX| C|HEZ| 0 Postgres Plus Advanced Server O] L OIE. X{A|cH

LHE2 X 134 T2 FERSIMAIL.

1.3.1 edb_redwood_date

CREATE TABLE 3 = ALTER TABLE HHQ A €Ol HO|E YyAloZ DATEE X|HSIH
HIO|E{H| O] 20] EfOl5 FoE MEYSt= SAI0 HOlH HA0] TIMESTAMP (0)2= HHSHEL|CE
(EF 07 M edb_redwood_date 7} "true"Z2 MH™EL|O/U= ) [EtAN €2

A|ZHE ESHEL|C)

0|42 <2tZ DATE Ho|g YAlut LX|gL|ct.
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edb_redwood_date "false"2 MAH{ I U= 42, CREATE TABLE & = ALTER TABLE &= 0| A

o| Hlo|H HA2 PostgreSQL o| DATE H|OJE| ¥4 JCH= O O|E{H|O[ 20 XMEE LI
PostgreSQL | DATE GO SAIS & AlO| A|ZHS mEFSIX| @67, SMOH X &HSHL|Ch
edb_redwood_date 470 2t g0, SPL Mol FF0 H==0f HlO|E Y4, EAtet &4=2f O\
40| GlO[E BA| $40f UHEt HlO|E HAI 2 CH2 #Alo| HlO|E HA|SE DATEO)
XEER e g LHFO| TIMESTAMP (022 HetELIDE MEtM AlZHE ME[d = UASLICH
=R/ AlZH HIOJE] A0 CHo KMot LIE2 X 324 & TXSHIAIL

1.3.2 edb_redwood_strings

Oracle O A= 2XE0| null =2 null Gu} Aetc|H, A= g BIAEZ HAL X
E&ELCh 22{L} PostgreSQLOA = ZXFE0| null #H==2f null 1p A, A=
null 2IL|Ct.  edb_redwood_strings Of7f EH=7} "true"2 HHEZ|0Ues AR O|2st Ae A=
Oracle 1} OpXEZFX]QL|CE  edb_redwood_strings "false"2 HYE|O{/U= L2

HME X &L

>

Ofzfoil= Xto| OfjA|2Z ZHeL .

e EoM 2745t ME

20| Z0| null 2tQl comm O|2ts ¥ 74X|1 ULSL|CH

edb_redwood_string "false" 2 *"72‘,' F =1 £ L null €2 H[Of /AX|

He ZAEa Aot AT ZAds null YUCH mEtM =525 7t X RAT0| F2f Ao
4

HAIEUC OE 2= MY

=

SET edb redwood strings TO off;

SELECT RPAD (ename, 10) | | ''| | TO CHAR (sal, '99999 .99 ") | |' '| | TO CHAR
(comm, '99999 .99') "EMPLOYEE COMPENSATION"FROM emp;
EMPLOYEE COMPENSATION
ALLEN 1,600.00 300.00

WARD 1,250.00 500.00

MARTIN 1,250.00 1,400.00

TURNER 1,500.00 .00

(14 rows)
Ct22 edb_redwood_strings "true"2 ANIH 22 o E AT Ot O:|7|A1 null go| El
22 FFEUCH 2 2XAE0| HIOf UX| U2 BAED ZTtstH H[Of UX| RS EXAEE

I.
Oracle o] Ao} LX|BtL|Ct.

SET edb redwood strings TO on;

12



SELECT RPAD (ename, 10) | | ''| | TO CHAR (sal, '99999 .99 ") | |' '] | TO CHAR
(comm, '99999 .99') "EMPLOYEE COMPENSATION"FROM emp;

EMPLOYEE COMPENSATION
SMITH 800.00

ALLEN 1,600.00 300.00
WARD 1,250.00 500.00
JONES 2,975.00

MARTIN 1,250.00 1,400.00
BLAKE 2,850.00

CLARK 2,450.00

SCOTT 3,000.00

KING 5,000.00

TURNER 1,500.00 .00
ADAMS 1,100.00

JAMES 950.00

FORD 3,000.00

MILLER 1,300.00

(14 rows)

1.3.3 edb_stmt_level_tx

Oracle O M= SQL BHE Y Il QLFE7} ZUSIH 1 /o] HHoZ 471 0| H| 0| A2

BE HE WE0| EHELL. O|AS LdEgo/ata gt g £, 1 749

UPDATE E&0f 5 7io] & HHO|E0 3Lt 6 HW| =2| UH|O|ESI= 52 027t
6 0

A
LS O] FHO| ZAE 6 7ol 2E WS YHOIEZF 29 FHLCH. HWN E= ¥ &[X]
B2 O] ¥Y O sQL FZo| & Zut= 7| SEf7F EU

PostgreSQL O M= SQL BF 2 O o|ef7t ZYSHH EMMMAS A[Xstn DMK =
HIO[E H|O[ A0 A Ot BE Bzt S LT

=

=
ol EHMNE ST MEfZ FoF 7| IZ0f, CHE EWMMEZ AZSH7| ©o| COMMIT &
= ROLLBACK 20| M#iE|x| %on
edb_stmt_level_tx "true"E2 MMEE|0|QU= AL, Oracle I} ZH0| 0f|| 7} &4 22 M, O|F 7ol
x| @2 CIO[EH|O|Ao] HA AtE2 X522 W K| USL|CE edb_stmt_le vel_tx
"false"2 AEE|OUYes F 07l M ES 4= AU X Y2 HO|HHO|AS HA

Ao B B 4+ L

>~

ZFEO| : G| SPL =ZOZHO|AM &4 edb_stmt_level_tx "false"2 M HSt= Zt Al
LICE SPL 27O Of 7F 2SI DiX|ato=z of o7 Lot 25 #Hel oA o
HSHo| BIEE|X| U2 Z{e stak Eu ZElL|CH SPL T2 20| A edb_stmt_level_tx = "true"£
xots %2 B YalAgL

Fo| 1 O Y BiAE M50 IS F7| Y2, B2 TR Z20ID edb stmt level tx

"true"2 A-SHA A L.

PSQLOJA A= CF22 edb_stmt_level_tx "false"9] ALY 5 HHM INSERT HZHO| F AL+
At SAlOf, & HW| INSERT HHZS E Z|l= AE 0Lt PSQLOIA W set
AUTOCOMMIT off HH S Ao & FO|StMA|2. OHX| FoH BE SQL 20| Afso 2
HIAEE|0 2|1 edb_stmt_level_tx o] EE H=E F= I SLICH

\ set AUTOCOMMIT off
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SET edb stmt level tx TO off;

INSERT INTO emp (empno, ename, deptno) VALUES (9001, 'JONES', 40);
INSERT INTO emp (empno, ename, deptno) VALUES (9002, 'JONES', 00);

ERROR : insert or update on table "emp"violates foreign key constraint
"emp ref dept fk"

DETAIL : Key (deptno) = (0) is not present in table "dept"

COMMIT;

SELECT empno, ename, deptno FROM emp WHERE empno> 9000;

empno | ename | deptno

_______ +_______+________

(0 rows)
Ct2 2, edb_stmt_level_tx "true"2 AMSIL|CE & HK] INSERT HE0| @771 2HMsIH HES
INSERT H2j0| =& ©|X| %SL|Ch Of O X EHRY INSERT S 7ol L =2 s A
AAI:IL'|EI-

\ set AUTOCOMMIT off

SET edb stmt level tx TO on;

INSERT INTO emp (empno, ename, deptno) VALUES (9001, '"JONES', 40);

INSERT INTO emp (empno, ename, deptno) VALUES (9002, 'JONES', 00);

ERROR : insert or update on table "emp"violates foreign key constraint
"emp ref dept fk"

DETAIL : Key (deptno) = (0) is not present in table "dept"

SELECT empno, ename, deptno FROM emp WHERE empno> 9000;

empno | ename | deptno

_______ +_______+________

9001 | JONES | 40

(1 row)

COMMIT;
COMMIT @& [H4l ROLLBACK QS M3t 4 ULICh 0| 2L X@ ID 9001 e S

==

1.3.4 oracle_home

3 A Of7iH 4= oracle_homes It A|AHILHOl ™ El Oracle Home directory0f| Postgres Plus
Advanced Server O B2 & 4 Y&LICH O DIf¥AE 2% SHRX0| ofs HFEol B 4
AL, 2, zE2elol oL PEHME HFE = USFLICH Wt Tty EDB MEB{O|AM 0fZ
Oracle 220|UEE 2X|2t 2222 7|& 8 Z[u HES| HIZE

SL|CH A AM Ttk MHMHEQJCHH oracle_home AN O7/fjH4E= 7|29 ORACLE_.HOME =t
M0 @u{2tolE & AYLC

22 SA ABE & U==

1.4 2 28AMoj gt ofix|
AHMO| X|HE|= oKX= Postgres Plus Advanced Server 2| PSQL T2 M2 A&t
LICt. PSQLE AMEY Mf YHHOo=Z UEiLls ZFEZEE 0 R0 M= defLCt

Fa
=
Yot= FO| O A BB ASLICH
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Examples and output from examples are shown in fixed - width, blue font on a light blue
background.
Lok CHE AteS FolBOF gLL.

Postgres Plus Advanced Server & MX|& 0f 2 7}0|=0f XY= ZRot Y ZANE Q7

?5t0], Oracle =2t &2 3 7|2 27F80F gfLIC). 7|2 Oracle 28t 742 PSQLO|A S
= 25t =Y = AFLILE Chg Zitet SLSHCHH X 7F =X| s U

= O

OE
HJ
J|°P r

SHOW edb_redwood_date;
edb_redwood_date

on

SHOW datestyle;

DateStyle

Redwood, DMY

SHOW edb_redwood_strings;

edb_redwood_strings

O M0 A= Postgres Plus Advanced Server AX| A| Md, Z2E E= MZ HO|E dept, emp,
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Postgres Plus Advanced Server Of 2101810 C}2 HHOZ EZ|HE ALESIX| 2SI = HL|CL

ALTER TABLE emp DISABLE TRIGGER USER;
emp HIO[22| EE|H & LS 22 CHA[ ALY £ JUSHLE

=

ALTER TABLE emp ENABLE TRIGGER USER;

H2d
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82 edb - samplessql A3 ZEQIL|C}

- Script that creates the 'sample'tables, views, procedures,

- functions, triggers, etc.

- Start new transaction - commit all or nothing

BEGIN;

- Create and load tables used in the documentation examples.

- Create the 'dept'table

CREATE TABLE dept (

deptno NUMBER (2) NOT NULL CONSTRAINT dept pk PRIMARY KEY,
dname VARCHARZ (14) CONSTRAINT dept dname uq UNIQUE,

loc VARCHAR2 (13)

);

- Create the 'emp'table

CREATE TABLE emp (
empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR2 (10),

18



job VARCHARZ2 (9)

mgr NUMBER (4),

hiredate DATE,

sal NUMBER (7,2) CONSTRAINT emp_ sal ck CHECK
comm NUMBER (7,2),

deptno NUMBER (2) CONSTRAINT emp ref dept fk
REFERENCES dept (deptno)

);

- Create the 'Jjobhist'table

CREATE TABLE jobhist (
empno NUMBER (4) NOT NULL,
startdate DATE NOT NULL,
enddate DATE,

job VARCHARZ2 (9)

sal NUMBER (7,2),

comm NUMBER (7,2),

deptno NUMBER (2),

chgdesc VARCHARZ2 (80),

(sal> 0)

CONSTRAINT jobhist pk PRIMARY KEY (empno, startdate)

CONSTRAINT jobhist ref emp fk FOREIGN KEY (empno)

REFERENCES emp (empno) ON DELETE CASCADE,

CONSTRAINT jobhist ref dept fk FOREIGN KEY (deptno)

REFERENCES dept (deptno) ON DELETE SET NULL,

CONSTRAINT jobhist date chk CHECK (startdate <= enddate)
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- Create the

'salesemp'view

CREATE OR REPLACE VIEW salesemp AS

SELECT empno,

- Sequence to generate values for function

CREATE SEQUENCE next empno START WITH 8000

ename, hiredate, sal, comm FROM emp WHERE job

- Issue PUBLIC grants

GRANT

GRANT

GRANT

GRANT

GRANT

- Load

INSERT

INSERT

INSERT

INSERT

ALL

ALL

ALL

ALL

ALL

the

ON

ON

ON

ON

ON

emp TO PUBLIC;

dept TO PUBLIC;

jobhist TO PUBLIC;

salesemp TO PUBLIC;

next empno TO PUBLIC;

'dept'table

INTO dept VALUES (10,

INTO dept VALUES (20,

INTO dept VALUES (30,

INTO dept VALUES (40,

'new_empno'.

INCREMENT BY 1;

'ACCOUNTING', 'NEW YORK') ;
'RESEARCH', 'DALLAS');
'SALES', 'CHICAGO'");
'OPERATIONS', 'BOSTON');

'SALESMAN';
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- Load the 'emp'table

INSERT INTO emp VALUES (7369, 'SMITH', 'CLERK', 7902, 'l17 - DEC - 80 ',
800, NULL, 20);

INSERT INTO emp VALUES (7499, 'ALLEN', 'SALESMAN', 7698, '20 - FEB - 81 ',
1600,300,30);

INSERT INTO emp VALUES (7521, 'WARD', 'SALESMAN', 7698, '22 - FEB - 81 ',
1250,500,30) ;

INSERT INTO emp VALUES (7566, 'JONES', 'MANAGER', 7839, '02 - APR - 81 ',
2975, NULL, 20);

INSERT INTO emp VALUES (7654, 'MARTIN', 'SALESMAN', 7698, '28 - SEP - 81
', 1250,1400,30);

INSERT INTO emp VALUES (7698, 'BLAKE', 'MANAGER', 7839, '01 - MAY - 81 ',
2850, NULL, 30);

INSERT INTO emp VALUES (7782, 'CLARK', 'MANAGER', 7839, '09 - JUN - 81 ',
2450, NULL, 10);

INSERT INTO emp VALUES (7788, 'SCOTT', 'ANALYST', 7566, 'l9 - APR - 87 ',
3000, NULL, 20);

INSERT INTO emp VALUES (7839, 'KING', 'PRESIDENT', NULL, '17 - NOV - 81 ',
5000, NULL, 10);

INSERT INTO emp VALUES (7844, 'TURNER', 'SALESMAN', 7698, '08 - SEP - 81
', 1500,0,30);

INSERT INTO emp VALUES (7876, 'ADAMS', 'CLERK', 7788, '23 - MAY - 87 ',
1100, NULL, 20);

INSERT INTO emp VALUES (7900, 'JAMES', 'CLERK', 7698, '03 - DEC - 81 ',
950, NULL, 30);

INSERT INTO emp VALUES (7902, 'FORD', 'ANALYST', 7566, '0O3 - DEC - 81 ',
3000, NULL, 20);

INSERT INTO emp VALUES (7934, 'MILLER', 'CLERK', 7782, '23 - JAN - 82 ',
1300, NULL, 10);

- Load the 'jobhist'table

INSERT INTO jobhist VALUES (7369, 'l17 - DEC - 80 ', NULL,'CLERK ', 800,
NULL, 20, 'New Hire ');
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INSERT INTO jobhist VALUES
1600,300,30, "New Hire '");

INSERT INTO jobhist VALUES
1250,500,30, "New Hire '");

INSERT INTO Jjobhist VALUES
NULL, 20, 'New Hire '");

INSERT INTO jobhist VALUES
1250,1400,30, '"New Hire '");

INSERT INTO Jjobhist VALUES
NULL, 30, 'New Hire '");

INSERT INTO jobhist VALUES
NULL, 10, 'New Hire '");

INSERT INTO jobhist VALUES

(7499,

(7521,

(7566,

(7654,

(7698,

(7782,

(7788,

'20

'22

'02

'28

'01

'09

'19

'13

'05

'17

'08

'23

"CLERK', 1000, NULL, 20, 'New Hire');

INSERT INTO jobhist VALUES (7788,
'CLERK', 1040, NULL, 20, 'Raise');

INSERT INTO jobhist VALUES (7788,
NULL, 20, 'Promoted to Analyst ');

INSERT INTO jobhist VALUES (7839,
5000, NULL, 10, 'New Hire '");

INSERT INTO jobhist VALUES (7844,
1500,0,30, "New Hire '");

INSERT INTO jobhist VALUES (7876,
NULL, 20, 'New Hire ');

INSERT INTO jobhist VALUES (7900,

'"CLERK', 950, NULL, 10,

INSERT INTO jobhist VALUES
NULL, 30, 'Changed to Dept 30

INSERT INTO Jjobhist VALUES
NULL, 20, 'New Hire ');

INSERT INTO jobhist VALUES
NULL, 10, 'New Hire '");

'New Hire');

(7900,
')

(7902,

(7934,

'03

'15

'03

'23

FEB -

FEB -

APR -

SEP -

MAY -

JUN -

APR -

APR -

MAY -

NOV -

SEP -

MAY -

DEC -

JAN -

DEC -

JAN -

81

81

81

81

81

81

87

88

90

81

81

87

81

83

81

82

4

4

4

4

4

4

4

NULL, 'SALESMAN ',

NULL, 'SALESMAN ',

NULL, 'MANAGER ', 2975,
NULL, ' SALESMAN ',

NULL, 'MANAGER ', 2850,
NULL, 'MANAGER ', 2450,
'12 - APR - 88",

'04 - MAY - 89",

NULL, 'ANALYST ', 3000,
NULL, ' PRESIDENT ',
NULL, ' SALESMAN ',

NULL, 'CLERK ', 1100,
'14 - JAN - 83",

NULL, 'CLERK ', 950,
NULL, 'ANALYST ', 3000,
NULL, 'CLERK ', 1300,

- Populate statistics table and view (pg statistic / pg_stats)
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ANALYZE dept;

ANALYZE emp;

ANALYZE jobhist;

from the 'emp'table using a cursor.

CREATE OR REPLACE PROCEDURE list emp

IS

v_empno NUMBER (4);

v_ename VARCHAR2 (10);

CURSOR emp cur IS

SELECT empno, ename FROM emp ORDER BY empno;
BEGIN

OPEN emp_ cur;

DBMS OUTPUT.PUT LINE ( 'EMPNO ENAME') ;

DBMS OUTPUT.PUT LINE ('-=-=== —————-—-— ")

LOOP

FETCH emp cur INTO v_empno, Vv_ename;

EXIT WHEN emp cur $ NOTFOUND;

DBMS OUTPUT.PUT LINE (v_empno | | '"'| | v_ename);
END LOOP;

CLOSE emp_ cur;

END;

Procedure that lists all employees 'numbers and

names

23



- Procedure that selects an employee row given the employee

- number and displays certain columns.

CREATE OR REPLACE PROCEDURE select emp (

p_empno IN NUMBER

IS

[o)

v_ename emp.ename s TYPE;

[o)

v_hiredate emp.hiredate % TYPE;

[o)

v_sal emp.sal % TYPE;

v_comm emp.comm % TYPE;

v_dname dept.dname % TYPE;

v_disp date VARCHARZ2 (10);

BEGIN

SELECT ename, hiredate, sal, NVL (comm, 0), dname
INTO v_ename, v_hiredate, v_sal, v _comm, v_dname
FROM emp e, dept d

WHERE empno = p_empno

AND e.deptno = d.deptno;

v_disp date : = TO CHAR (v_hiredate, 'MM / DD / YYYY');
DBMS OUTPUT.PUT LINE ( 'Number :'| | p_empno);

DBMS OUTPUT.PUT LINE ( 'Name :'| | v_ename);

DBMS OUTPUT.PUT LINE ( 'Hire Date :'| | v _disp date);
DBMS OUTPUT.PUT LINE ( 'Salary :'| | v_sal);

DBMS OUTPUT.PUT LINE ( 'Commission :'| | v_comm);

DBMS OUTPUT.PUT LINE ( 'Department :'| | v_dname);



EXCEPTION

WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'Employee'| | p empno | | 'not found');
WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'The following is SQLERRM :');

DBMS OUTPUT.PUT LINE (SQLERRM) ;

DBMS OUTPUT.PUT LINE ( 'The following is SQLCODE :');

DBMS OUTPUT.PUT LINE (SQLCODE) ;

END;

- Procedure that queries the 'emp'table based on
- department number and employee number or name. Returns
- employee number and name as IN OUT parameters and job,

- hire date, and salary as OUT parameters.

CREATE OR REPLACE PROCEDURE emp query (
p_deptno IN NUMBER,

p_empno IN OUT NUMBER,

p_ename IN OUT VARCHARZ,

p_job OUT VARCHAR2,

p_hiredate OUT DATE,

p_sal OUT NUMBER

IS

BEGIN

25



SELECT empno, ename, Jjob, hiredate, sal

INTO p empno, p ename, p Jjob, p hiredate, p sal
FROM emp

WHERE deptno = p deptno

AND (empno = p_empno

OR ename = UPPER (p_ename)) ;

END;

- Procedure to call 'emp query caller'with IN and IN OUT
- parameters. Displays the results received from IN OUT and

- OUT parameters.

CREATE OR REPLACE PROCEDURE emp query caller
IS

v_deptno NUMBER (2);

v_empno NUMBER (4);

v_ename VARCHAR2 (10);

v_job VARCHAR2 (9);

v_hiredate DATE;

v_sal NUMBER;

BEGIN

v_deptno : = 30;
V_empno = 0;
v_ename : = 'Martin';

emp query (v _deptno, v_empno, v_ename, Vv_Jjob, v hiredate, v _sal);
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DBMS OUTPUT.PUT LINE ( 'Department :'| | v _deptno);

DBMS OUTPUT.PUT LINE ( 'Employee No :'| | v_empno);
DBMS OUTPUT.PUT LINE ( 'Name :'| | v_ename);

DBMS OUTPUT.PUT LINE ( '"Job :'| | v_job);

DBMS OUTPUT.PUT LINE ( 'Hire Date :'| | v_hiredate);
DBMS OUTPUT.PUT LINE ( 'Salary :'| | v_sal);
EXCEPTION

WHEN TOO MANY ROWS THEN

DBMS OUTPUT.PUT LINE ( 'More than one employee was selected');
WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'No employees were selected');

END;

- Function to compute yearly compensation based on semimonthly

- salary.

CREATE OR REPLACE FUNCTION emp comp (
p_sal NUMBER,

p_comm NUMBER

) RETURN NUMBER

Is

BEGIN

RETURN (p_sal + NVL (p_comm, 0)) * 24;

END;
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- Function that gets the next number from sequence, 'next empno',

- and ensures it is not already in use as an employee number.

CREATE OR REPLACE FUNCTION new empno RETURN NUMBER

IS

v_cnt INTEGER : = 1;

v_new_empno NUMBER;

BEGIN

WHILE v_cnt> 0 LOOP

SELECT next empno.nextval INTO v _new empno FROM dual;

SELECT COUNT (*) INTO v_cnt FROM emp WHERE empno = v_new_empno;
END LOOP;

RETURN v _new_ empno;

END;

- EDB - SPL function that adds a new clerk to table 'emp'. This function

- uses package 'emp admin'.

CREATE OR REPLACE FUNCTION hire clerk (
p_ename VARCHARZ,

p_deptno NUMBER

) RETURN NUMBER

IS

v_empno NUMBER (4);
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v_ename VARCHAR2 (10);

v_job VARCHAR2 (9);

v_mgr NUMBER (4);

v_hiredate DATE;

v_sal NUMBER (7,2);

v_comm NUMBER (7,2);

v_deptno NUMBER (2);

BEGIN

V_empno : = New_empno;

INSERT INTO emp VALUES (v_empno, p ename, 'CLERK', 7782,

TRUNC (SYSDATE), 950.00, NULL, p deptno);

SELECT empno, ename, Jjob, mgr, hiredate, sal, comm, deptno INTO
v_empno, Vv_ename, V_job, v _mgr, v_hiredate, v_sal, v_comm, v_deptno

FROM emp WHERE empno = v_empno;

DBMS OUTPUT.PUT LINE ( 'Department :'| | v_deptno);
DBMS OUTPUT.PUT LINE ( 'Employee No :'| | v_empno);
DBMS OUTPUT.PUT LINE ( 'Name :'| | v_ename);

DBMS OUTPUT.PUT LINE ( 'Job :'| | v_job);

DBMS OUTPUT.PUT LINE ( 'Manager :'| | v_mgr);

DBMS OUTPUT.PUT LINE ( 'Hire Date :'| | v_hiredate);
DBMS OUTPUT.PUT LINE ( 'Salary :'| | v_sal);

DBMS OUTPUT.PUT LINE ( 'Commission :'| | v_comm);

RETURN v_empno;
EXCEPTION
WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'The following is SQLERRM :');



DBMS OUTPUT.PUT LINE (SQLERRM) ;

DBMS OUTPUT.PUT LINE ( 'The following is SQLCODE :');
DBMS OUTPUT.PUT LINE (SQLCODE) ;

RETURN -1;

END;

- PostgreSQL PL / pgSQL function that adds a new salesman

- to table 'emp'.

CREATE OR REPLACE FUNCTION hire salesman (
p_ename VARCHAR,
p_sal NUMERIC,

p_comm NUMERIC

) RETURNS NUMERIC

AS $ $

DECLARE

v_empno NUMERIC (4);
v_ename VARCHAR (10);
v_job VARCHAR (9);
v_mgr NUMERIC (4);
v_hiredate DATE;
v_sal NUMERIC (7,2);
v_comm NUMERIC (7,2);
v_deptno NUMERIC (2);

BEGIN



v_empno : = new_empno ();
INSERT INTO emp VALUES (v_empno, p ename, 'SALESMAN',
CURRENT DATE, p sal, p_comm, 30);

SELECT INTO

7698,

v_empno, Vv_ename, V_job, v _mgr, v_hiredate, v_sal, v_comm,

empno, ename, Jjob, mgr, hiredate, sal, comm, deptno
FROM emp WHERE empno = v_empno;

RAISE INFO 'Department : %', v _deptno;
RAISE INFO 'Employee No : %', v_empno;
RAISE INFO 'Name : %', v_ename;

RAISE INFO 'Job : %', v_job;

RAISE INFO 'Manager : %', v_mgr;

RAISE INFO 'Hire Date : %', v_hiredate;
RAISE INFO 'Salary : %', v_sal;

RAISE INFO 'Commission : %', v_comm;
RETURN v_empno;

EXCEPTION

WHEN OTHERS THEN

RAISE INFO 'The following is SQLERRM :';
RAISE INFO '$', SQLERRM;

RAISE INFO 'The following is SQLSTATE :';
RAISE INFO '%', SQLSTATE;

RETURN -1;

END;

$ $ LANGUAGE 'plpgsql';

v_deptno
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- Rule to INSERT into view 'salesemp'

CREATE OR REPLACE RULE salesemp i AS ON INSERT TO salesemp
DO INSTEAD
INSERT INTO emp VALUES (NEW.empno, NEW.ename, 'SALESMAN', 7698,

NEW.hiredate, NEW.sal, NEW.comm, 30);

- Rule to UPDATE view 'salesemp'

CREATE OR REPLACE RULE salesemp u AS ON UPDATE TO salesemp
DO INSTEAD

UPDATE emp SET empno = NEW.empno,

ename = NEW.ename,

hiredate = NEW.hiredate,

sal = NEW.sal,

comm = NEW.comm

WHERE empno = OLD.empno;

- Rule to DELETE from view 'salesemp'

CREATE OR REPLACE RULE salesemp d AS ON DELETE TO salesemp

DO INSTEAD

DELETE FROM emp WHERE empno = OLD.empno;

- After statement - level trigger that displays a message after



- an insert, update, or deletion to the 'emp'table.

- per SQL command is displayed.

CREATE OR REPLACE TRIGGER user audit trig
AFTER INSERT OR UPDATE OR DELETE ON emp
DECLARE

v_action VARCHAR2 (24);

BEGIN

IF INSERTING THEN

v_action : = 'added employee (s) on';
ELSIF UPDATING THEN

v_action : = 'updated employee (s) on';

ELSIF DELETING THEN

v_action : = 'deleted employee (s) on';
END TIF;
DBMS OUTPUT.PUT LINE ( 'User'| | USER | |

'YYYy - MM - DD'));

END;

v_action

- salary of an employee that is about to be added,

- or deleted in the 'emp'table.

CREATE OR REPLACE TRIGGER emp sal trig
BEFORE DELETE OR INSERT OR UPDATE ON emp

FOR EACH ROW

One message

| | TO_CHAR

Before row - level trigger that displays employee number and

updated,

(SYSDATE,



DECLARE
sal diff NUMBER;
BEGIN

IF INSERTING THEN

DBMS OUTPUT.PUT LINE ( 'Inserting employee'| | : NEW.empno);
DBMS OUTPUT.PUT LINE ( '.. New salary :'| | : NEW.sal);
END IF;

IF UPDATING THEN

sal diff : = : NEW.sal - : OLD.sal;

DBMS OUTPUT.PUT LINE ( 'Updating employee'| | : OLD.empno);
DBMS OUTPUT.PUT LINE ( '.. Old salary :'| | : OLD.sal);
DBMS OUTPUT.PUT LINE ( '.. New salary :'| | : NEW.sal);
DBMS OUTPUT.PUT LINE ( '.. Raise :'| | sal diff);

END IF;

IF DELETING THEN

DBMS OUTPUT.PUT LINE ( 'Deleting employee'| | : OLD.empno);
DBMS OUTPUT.PUT LINE ( '.. Old salary :'| | : OLD.sal);

END IF7;

END;

/

- Package specification for the 'emp admin'package.

CREATE OR REPLACE PACKAGE emp admin
IS

FUNCTION get dept name (
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p_deptno NUMBER

) RETURN VARCHAR2;
FUNCTION update emp sal (
p_empno NUMBER,
p_raise NUMBER

) RETURN NUMBER;
PROCEDURE hire emp (
p_empno NUMBER,
p_ename VARCHARZ,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,

p_mgr NUMBER,
p_deptno NUMBER

)i

PROCEDURE fire emp (
p_empno NUMBER

) i

END emp admin;

- Package body for the 'emp admin'package.

CREATE OR REPLACE PACKAGE BODY emp admin

IS
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- Function that queries the 'dept'table based on the department

- number and returns the corresponding department name.

FUNCTION get dept name (

p_deptno IN NUMBER

) RETURN VARCHAR2

IS

v_dname VARCHAR2 (14);

BEGIN

SELECT dname INTO v _dname FROM dept WHERE deptno = p deptno;
RETURN v_dname;

EXCEPTION

WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'Invalid department number'| | p_deptno);
RETURN '';

END;

- Function that updates an employee 's salary based on the
- employee number and salary increment / decrement passed
- as IN parameters. Upon successful completion the function

- returns the new updated salary.

FUNCTION update emp sal (
p_empno IN NUMBER,

p_raise IN NUMBER
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) RETURN NUMBER

IS

v_sal NUMBER : = 0O;

BEGIN

SELECT sal INTO v_sal FROM emp WHERE empno = p empno;
v _sal : = v _sal + p raise;

UPDATE emp SET sal = v_sal WHERE empno = p empno;
RETURN v_sal;

EXCEPTION

WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'Employee'| | p_empno | | 'not found');
RETURN -1;

WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'The following is SQLERRM :');
DBMS OUTPUT.PUT LINE (SQLERRM) ;

DBMS OUTPUT.PUT LINE ( 'The following is SQLCODE :');
DBMS OUTPUT.PUT LINE (SQLCODE) ;

RETURN -1;

END;

- Procedure that inserts a new employee record into the 'emp'table.

PROCEDURE hire emp (
p_empno NUMBER,
p_ename VARCHAR2Z,

p_job VARCHARZ,



p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,

p_deptno NUMBER

AS

BEGIN

INSERT INTO emp (empno, ename, Jjob, sal,
VALUES (p_empno, p_ ename, p_Jjob, p_sal,
p_hiredate, p comm, p mgr, p deptno);

END;

- on the employee number.

PROCEDURE fire emp (

p_empno NUMBER

AS

BEGIN

DELETE FROM emp WHERE empno = p empno;
END;

END;

COMMIT;

hiredate,

comm, mgr, deptno)

Procedure that deletes an employee record from the 'emp'table based
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deptno NUMBER (2)

) 7
FHE o2 =0 PSQL Y & USLICE PSQL2 MO|ZEL= 89 WA 2 FF2
H&Eshe HoZ QAL
SQL FHe 2u 2x (5 W, ¥ HHEHE RNSEA ALY + AsUD 3 9o o033
FPE= COFE "2 28E = AChs AS Qoguc 2ZE WS 1 20| Y8ste =k
AELCE 274e] 3lO|E (-2 ZHEE AZYLICL YHS LAHME W= = 2K
FAELCL SQLZ 7|HEQr AEXO| OS] CHAEAIE FHSHX| RS ULCE gLt AEXE
I8 22 FMUS 2% HAEXNE TFEYLCHEIRME THEA)
VARCHAR2 (10)= 10 EX}o] HHAEEZ XEg = = HolH @AlS X|™SHLICE. NUMBER
(7202 E==7t 7 270l 29 1 A~=FHYUL|CE. NUMBER ()= F=z7t 4, 2742 09

MLt

2yt

Postgres Plus Advanced Server = HEZ SQL H|O|Ef ¥4l INTEGER, SMALLINT, NUMBER, REAL,

DOUBLE PRECISION, CHAR, VARCHAR?2, DATE 1t TIMESTAMP £ X|&/gtL|Ct.
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HO[E0| O oY ERstA| AL thE A= MEA ot A0 g S ALt NAHY

+ Lot

DROP TABLE tablename;

2.1.3 HIo|=20| ¥ MY

Ct21f Z0], INSERT &5 ALEStY H|O|S0f &S &Lt

INSERT INTO emp VALUES (7369, 'SMITH', 'CLERK', 7902, '17 — DEC - 80 ', 800, NULL, 20);

DE HoE WA F stitm ofp ol 4 Ut A FAZ A8SHD Ut AE
YASHUAIR. UK OER Eadh £} OHd A4 0] ofet 20| X2 TS E ()2 Yo
SLICH DATE ®4 $912 MX|Z 049 SUBLCL J2Lt of H&0|ME ojojsiol gl
S0 Aok AYLICh

9o RE2 ¥ 2AS 7o WAt ULLL O T2 ¥ 222 YAHOR Hojz 4
esLct

INSERT INTO emp (empno, ename, job, mar, hiredate, sal, comm, deptno)

VALUES (7499, 'ALLEN', 'SALESMAN', 7698, '20 - FEB - 81 ', 1600,300,30);
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INSERT INTO emp (empno, ename, job, mar, hiredate, sal, deptno)
VALUES (7369, 'SMITH', 'CLERK', 7902, '17 —= DEC - 80 ', 800,20);
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Holgel 558 £&) & MH8Y =d (Hs XFotes F2)22 U= & UAgLL 0E =Y,
emp HO|E2| B& AR B= S FESIIE Lt 22 H2lE LIt

SELECT * FROM emp;

ol7|M & FEOM "2 "ZE"D "E"2| FofYL|Ct o HE|e Zit= Lt Z5UCh

empno | ename | job | mgr | hiredate | sal | comm | deptno

——————— B et B el it e
____+ ________

7369 | SMITH | CLERK | 7902 | 17 - DEC - 80 00:00:00 | 800.00 | | 20

7499 | ALLEN | SALESMAN | 7698 | 20 - FEB - 81 00:00:00 | 1600.00 |
300.00 | 30

7521 | WARD | SALESMAN | 7698 | 22 - FEB - 81 00:00:00 | 1250.00 | 500.00
| 30

7566 | JONES | MANAGER | 7839 | 02 - APR - 81 00:00:00 | 2975.00 | | 20

7654 | MARTIN | SALESMAN | 7698 | 28 - SEP - 81 00:00:00 | 1250.00 |
1400.00 | 30

7698 | BLAKE | MANAGER | 7839 | 01 - MAY - 81 00:00:00 | 2850.00 | | 30

7782 | CLARK | MANAGER | 7839 | 09 - JUN - 81 00:00:00 | 2450.00 | | 10

7788 | SCOTT | ANALYST | 7566 | 19 - APR - 87 00:00:00 | 3000.00 | 20

7839 | KING | PRESIDENT | | 17 - NOV

81 00:00:00 | 5000.00 | | 10

7844 | TURNER | SALESMAN | 7698 | 08

SEP - 81 00:00:00 | 1500.00 | 0.00

| 30
7876 | ADAMS | CLERK | 7788 | 23 - MAY - 87 00:00:00 | 1100.00 | | 20
7900 | JAMES | CLERK | 7698 | 03 - DEC - 81 00:00:00 | 950.00 | | 30
7902 | FORD | ANALYST | 7566 | 03 - DEC - 81 00:00:00 | 3000.00 | | 20
7934 | MILLER | CLERK | 7782 | 23 - JAN - 82 00:00:00 | 1300.00 | | 10

(14 rows)

ME S2OIA Uots BAZ ALSSHY 4 ABLICL OE S LD ZaLUL

SELECT ename, sal, sal * 24 AS yearly salary, deptno FROM emp;

41



ename | sal | yearly salary | deptno
———————— -t
SMITH | 800.00 | 19200.00 | 20

ALLEN | 1600.00 | 38400.00 | 30

WARD | 1250.00 | 30000.00 | 30

JONES | 2975.00 | 71400.00 | 20
MARTIN | 1250.00 | 30000.00 | 30
BLAKE | 2850.00 | 68400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCOTT | 3000.00 | 72000.00 | 20

KING | 5000.00 | 120000.00 | 10
TURNER | 1500.00 | 36000.00 | 30
ADAMS | 1100.00 | 26400.00 | 20
JAMES | 950.00 | 22800.00 | 30

FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10

(14 rows)

A83tE =2 LAt (AND, OR, NOT)E ALY =+
20 0| E&0] 1000 &2{7t He X HO|HE FELICL

SELECT ename, sal, deptno FROM emp WHERE deptno =

ename | sal | deptno

_______ e

20 AND sal> 1000;
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JONES | 2975.00 | 20
SCOTT | 3000.00 | 20
ADAMS | 1100.00 | 20
FORD | 3000.00 | 20

(4 rows)

H|ol ZIHE FESHY et & XgY = ASLth

i

SELECT ename, sal, deptno FROM emp ORDER BY ename;

ename | sal | deptno
________ o
ADAMS | 1100.00 | 20
ALLEN | 1600.00 | 30
BLAKE | 2850.00 | 30
CLARK | 2450.00 | 10
FORD | 3000.00 | 20
JAMES | 950.00 | 30
JONES | 2975.00 | 20
KING | 5000.00 | 10
MARTIN | 1250.00 | 30
MILLER | 1300.00 | 10
SCOTT | 3000.00 | 20
SMITH | 800.00 | 20
TURNER | 1500.00 | 30
WARD | 1250.00 | 30

(14 rows)

F| 2N 5 dS HISt=E XY = AFLICH



SELECT DISTINCT job FROM emp;

ANALYST
CLERK
MANAGER
PRESIDENT
SALESMAN

(5 rows)

Chg ZOoilA stLtel F2lof o2 HolS0AM ds =2Ssts Yles 23Ut

2.1.5 Hlo|E Zte| &g
o7|7tX| 2] Hels2 ¢t
ofzi Hol=0 EZot=

of 1 7He| H|O]= 02t M2 = A/ASLICH H2S2 o 8o
15} = [l F
HOISO M2 = A

Gl

A= 7tssta, SA0| HOlE2| o2 Ao
ASLICE SAl0 22 EHO|=0|Lt oE H|O
A2 2 F2YUCH oS =B, 2H 2Mel o[F1 /XKIE A CIOE et A

o 2 EAE
ZBRYULICL O|F ®lsliAl= emp HIO|ZS0| 2 2| deptno 1, dept HO|22| EE & deptno
Qo|E H|wstl F o] LX|St= ol =2 MEHSIO{OF BFL|CH 0|2 CH31 €2 H2lE
S

SELECT emp.ename, emp.sal, dept.deptno, dept.dname, dept.loc FROM emp,
dept WHERE emp.deptno = dept.deptno;

ename | sal | deptno | dname | loc

———————— o -
MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK

CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK

KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
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SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS

ADAMS 1100.00 20 RESEARCH | DALLAS

FORD | 3000.00 | 20 | RESEARCH | DALLAS
WARD | 1250.00 | 30 | SALES | CHICAGO
TURNER | 1500.00 | 30 | SALES | CHICAGO

ALLEN 1600.00 30 SALES CHICAGO

BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO
JAMES | 950.00 | 30 | SALES | CHICAGO

(14 rows)

of ZutofM & 7o ZutE & &+ ASLIC

FA = 400 Chiot 2ot W2 YSLICE emp HOIE0=
50| OfL|2t Zgh Al dept HIO|Z0|A LAIGHA| = F2
A

2M #E 403 K|S
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O[Z{0] OofFA TSOX=XIE & ot Lt

FAIE7] L

c EY @ =5 "2 AMESHALL thadt 20| €& Ho|2 O|§S X FHA| Y= A ECh
YAH2Z HOlE O|ES Ar83ts 0| HiE ALt

SELECT ename, sal, dept.deptno, dname, loc FROM emp, dept WHERE emp.deptno
= dept.deptno;

T2 27t 12 0|2 (deptno E2 FEEOE & 0|22 H 0|2 0|Z22 o}
SLCHOISR, 8fM7|= RS2 Of HlojZo| ¥ & solg 4 UsLCh I3 2
Hols ¢ 0|22 Ho|2 0|22z MR AO| Et

ol2{et 2t Hel= Chat 20| CHE YE2 LEtWE = ASHCh

SELECT emp.ename, emp.sal, dept.deptno, dept.dname, dept.loc FROM emp INNER
JOIN dept ON emp.deptno = dept.deptno;

of =82 &N ZREL ZUH= AEE= A2 OtLX|2 ol FX 2| o5& &7 <l
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SELECT emp.ename, emp.sal, dept.deptno, dept.dname, dept.loc FROM dept LEFT
OUTER JOIN emp ON emp.deptno = dept.deptno;

ename | sal | deptno | dname | loc

MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK
CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK
KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS
ADAMS | 1100.00 | 20 | RESEARCH | DALLAS
FORD | 3000.00 | 20 | RESEARCH | DALLAS

WARD | 1250.00 | 30 | SALES | CHICAGO

TURNER | 1500.00 | 30 | SALES | CHICAGO
ALLEN | 1600.00 | 30 | SALES | CHICAGO

BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO
JAMES | 950.00 | 30 | SALES | CHICAGO

| | 40 | OPERATIONS | BOSTON

(15 rows)
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QU ZQZ HUS: FE2Z WHERE B0 Zg =UC=2 QF ZQl AMXt "(+)'E A=
P ASUCE F =Q ALXt= HOlE2l &€ 0|8 Cao E&LIth LX|SHA| fie= |Ol
A= B2 3T HO[Z2 & 0|2 null {2= HHYLILE Z, dept H|O|S 40| Cish emp
HO|E0| 2X|St= 20| o™ Postgres Plus Advanced Server = emp EO| E3h MEH
=Mooz null ¢S gettych 9 3F 2/F =Q oM= oS3t 20| ChA| 2Hdg &

A5 Lt

SELECT emp.ename, emp.sal, dept.deptno, dept.dname, dept.loc FROM dept, emp
WHERE emp.deptno (+) = dept.deptno;

ename | sal | deptno | dname | loc

MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK
CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK
KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS

ADAMS | 1100.00 | 20 | RESEARCH | DALLAS

FORD | 3000.00 | 20 | RESEARCH | DALLAS

WARD | 1250.00 | 30 | SALES | CHICAGO

TURNER | 1500.00 | 30 | SALES | CHICAGO

ALLEN 1600.00 | 30 | SALES | CHICAGO

BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO

950.00 | 30 | SALES | CHICAGO

JAMES
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| | 40 | OPERATIONS | BOSTON

SELECT el.ename |

Managers"FROM emp el,

of

=
=

=
=

Ct

M, emp M mgr €1t CtE R E

= AU

emp

| 'works for'| |

Employees and their Managers

emp e2 WHERE

FORD works for JONES

SCOTT works for JONES

WARD works for BLAKE

TURNER works for BLAKE

MARTIN works for BLAKE

JAMES works for BLAKE

ALLEN works for BLAKE

MILLER works for CLARK

ADAMS works

CLARK works

BLAKE works

JONES works

SMITH works

(13 rows)

for

for

for

for

for

J|Me MEt 223}

- = "1
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OofAS LI &

=2 OIAYLIC

SCOTT

KING

KING

KING

FORD

e2.ename AS "Employees and their

e

l.mgr = e2.empno

JEE #S= emp HO[S0| el 2t& 2|0]=0]

’

x|
£ Bt emp HIO|S0| e2 2t= 20[=0]

H2o M of2et

HX| =2
=2o=

M8 = AFUCH
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SELECT e.ename, e.mgr, d.deptno, d.dname, d.loc FROM emp e,
e.deptno = d.deptno;
ename | mgr | deptno | dname | loc
———————— -t
MILLER | 7782 | 10 | ACCOUNTING | NEW YORK
CLARK | 7839 | 10 | ACCOUNTING | NEW YORK
KING | | 10 | ACCOUNTING | NEW YORK
SCOTT | 7566 | 20 | RESEARCH | DALLAS
JONES | 7839 | 20 | RESEARCH | DALLAS
SMITH | 7902 | 20 | RESEARCH | DALLAS
ADAMS | 7788 | 20 | RESEARCH | DALLAS
FORD | 7566 | 20 | RESEARCH | DALLAS
WARD | 7698 | 30 | SALES | CHICAGO
TURNER | 7698 | 30 | SALES | CHICAGO
ALLEN | 7698 | 30 | SALES | CHICAGO
BLAKE | 7839 | 30 | SALES | CHICAGO
MARTIN | 7698 | 30 | SALES | CHICAGO
JAMES | 7698 | 30 | SALES | CHICAGO
(14 rows)
ol2i3t HEjol Qofe Y| T O|RoFLC

216 WA &4
oHe el B

g2 xR 1A
Chs COUNT (£4|), SUM
e

A HO[EH Ol H|

IT HH

Z8 0t ot 2t Postgres Plus Advanced

s o oA 171 ZuE AMYUCE oS
E), AVG (), MAX (X[th), MIN (X[2)e 22 ¢

dept d WHERE

Server 2 A
=0, ¥ Zeo
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SELECT MAX (sal) highest salary, MIN (sal) lowest salary FROM emp;

highest salary | lowest salary
________________ +_______________
5000.00 | 800.00

(1 row)
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S ¥m HCIB O3 22 H2l8 A¥E SE YsLct

SELECT ename FROM emp WHERE sal

MAX (sal);

ERROR : aggregates not allowed in WHERE clause

qE{Lh MAX BZ 842 WHERE o AFSE 4 917 TR0 of BHo| ZSeix gLt
(WHERE o Of ®g T2 Mzlof ML HOI7HE ZHeHs 2oln, matl T2 842

=22 aoT =
ALstz| Moz HIHE|OOf Stz A2 YHUSICEOl WE0| HMoto| AESLILH. A2 HEIE

o A&
ChAl 2HdsHE o=t ZME €2 4+ JAFLLCE 7|0 Ot 22 A2 FZ/ &
At&grL|Ct.

SELECT ename FROM emp WHERE sal = (SELECT MAX (sal) FROM emp) ;

ename

KING

(1 row)
MEHZE ool H2lo YRR NS ot SO aAMLCE

= GROUP BY Ti} Zet S8 ofF S8LICL 0|2 S0, T+ A2l 2Lz 7
Lo aqg Z
IT =

SELECT deptno, MAX (sal) FROM emp GROUP BY deptno;
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deptno | max
________ o
10 | 5000.00
20 | 3000.00
30 | 2850.00
(3 rows)
of7j0l BAEE 1 #o| Z2o| USLICH Ztzto| I ZIe 2 20| TE HolZ

= o
HHofl cHob AL ZotYLICh ChEdt 20|, HAVING {718 AE3ty JE3tE ds PEE
Ag Lt

SELECT deptno, MAX (sal) FROM emp GROUP BY deptno HAVING AVG (sal)> 2000;

deptno | max
________ e
10 | 5000.00
20 | 3000.00

(2 rows)
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M 22 2rUS SHYLLL

SELECT deptno, MAX (sal) FROM emp WHERE Jjob = 'ANALYST'GROUP BY deptno
HAVING AVG (sal)> 2000;

deptno | max
________ +_________
20 | 3000.00

(1 row)
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2.1.7 AH|0|E
UPDATE S At85t0] 7|E ol @ ¢S YHOIEE + AFUCLL o =B thg 2
22Xt 250 CHoi 10% 2H = of7| it & 20 FUCH

SELECT ename, sal FROM emp WHERE job = 'MANAGER';

ename | sal
_______ e
JONES | 2975.00
BLAKE | 2850.00

CLARK | 2450.00

(3 rows)

UPDATE emp SET sal = sal * 1.1 WHERE job = 'MANAGER';
SELECT ename, sal FROM emp WHERE job = 'MANAGER';
ename | sal

_______ o

JONES | 3272.50

BLAKE | 3135.00

52



CLARK | 2695.00

(3 rows)
2.1.8 AE|
DELETE HHZ A3t HO|Z0M 2 AT = ASLLCE OE =W O3 Y2 BN
Mz 209 2= HYUES MAHSH| ©at £ & EO{FLICL

SELECT ename, deptno FROM emp;

ename | deptno

________ Fm———————

SMITH | 20

ALLEN | 30

WARD | 30

JONES | 20

MARTIN | 30

BLAKE | 30

CLARK | 10

SCOTT | 20

KING | 10

TURNER | 30

ADAMS | 20

JAMES | 30

FORD | 20

MILLER | 10

(14 rows)



DELETE FROM emp WHERE deptno = 20;

SELECT ename, deptno FROM emp;

ename | deptno
________ o
ALLEN | 30

WARD | 30

MARTIN | 30
BLAKE | 30
CLARK | 10
KING | 10

TURNER | 30
JAMES | 30

MILLER | 10

ofXj= A

otefet 0] WHERET glo| DELETEZE=Z0| F = Folof FHAIR. o] FHE2
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M Chg SELECT HHE EMAIL.

SELECT ename, sal, sal * 24 AS yearly salary, deptno FROM emp;
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ename | sal | yearly salary | deptno
———————— -t
SMITH | 800.00 | 19200.00 | 20

ALLEN | 1600.00 | 38400.00 | 30

WARD | 1250.00 | 30000.00 | 30

JONES | 2975.00 | 71400.00 | 20
MARTIN | 1250.00 | 30000.00 | 30
BLAKE | 2850.00 | 68400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCOTT | 3000.00 | 72000.00 | 20

KING | 5000.00 | 120000.00 | 10
TURNER | 1500.00 | 36000.00 | 30
ADAMS | 1100.00 | 26400.00 | 20
JAMES | 950.00 | 22800.00 | 30

FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10

(14 rows)

O|lAS HEEl= H2Y B2 ofoM 20l 75 49 I OiCh A SELECT FEES CHAl

o
Eto[E3t= A 80| F2lo| £7] WA S A8Y = USLICh

rr

CREATE VIEW employee pay AS SELECT ename, sal, sal * 24 AS yearly salary,
deptno FROM emp;

employee_pay F& 2|2 o} L HOEME ALEY =+ UFLICH

SELECT * FROM employee pay;

ename | sal | yearly salary | deptno
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———————— e et e et

SMITH | 800.00 | 19200.00 | 20

ALLEN | 1600.00 | 38400.

00 | 30

WARD | 1250.00 | 30000.00 | 30

JONES | 2975.00 | 71400.

00 | 20

MARTIN | 1250.00 | 30000.00 | 30

BLAKE | 2850.00 | ©8400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCoTT | 3000.00 | 72000.00 | 20
KING | 5000.00 | 120000.00 | 10

TURNER | 1500.00 | 36000.00 | 30

ADAMS | 1100.00 | 26400.

00 | 20

JAMES | 950.00 | 22800.00 | 30

FORD | 3000.00 | 72000.00 | 20

MILLER | 1300.00 | 31200.00 | 10

(14 rows)
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M7t AU 0L EHTHL|Ct. Postgres Plus Advanced Server Ol A= 0|2 &0 &AH 92
+ s

L|C}.
ol7IM= M 212 Fe| emp HO|SO| Q2] 7| XMt =g FItot=5 #HggLtt. +3&
emp EIOIE% Ef%ﬂf #&Hcth
CREATE TABLE emp (
empno NUMBER (4) NOT NULL CONSTRAINT emp pk PRIMARY KEY,
ename VARCHAR2 (10),
job VARCHAR2 (9)
mgr NUMBER (4),
hiredate DATE,
sal NUMBER (7,2),
comm NUMBER (7,2),
deptno NUMBER (2) CONSTRAINT emp ref dept fk

REFERENCES dept (deptno)

~
~e

E emp H|O|20 CF2 INSERT HH S MMM Qg 7| MY = emp_ref dept_fk = FA
= 507t dept HO|Z0| A=K =lgtL|Ct d2{Lt g17| W20 F&EHo| AR LC

rE 0z

INSERT INTO emp VALUES (8000, 'JONES', 'CLERK', 7902, '17 - AUG - 07 ',
1200, NULL, 50);

ERROR : insert or update on table "emp"violates foreign key constraint
"emp ref dept fk"

DETAIL : Key (deptno) = (50) is not present in table "dept"
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ROWNUM £ 7} QQiLich #2|ofAel wAfof mal 2t ol 18 @EXt= X7t AFE L

et Mo S5t 22 ROWNUM 2 17F 2EgLth. 2 #HR 22 20| X Z=H
ChEXE LIEHELIC.

0] 7|52 Ctg1t 20| HeoM S & =5 Mtste o M8 5+ UASUHCLh

SELECT empno, ename, job FROM emp WHERE ROWNUM <5;

empno | ename | job
_______ AP
7369 | SMITH | CLERK

7499 | ALLEN | SALESMAN
7521 | WARD | SALESMAN
7566 | JONES | MANAGER

(4 rows)

ROWNUM gt2 ZatE ZEs7| o 2 Hof %‘E*E' L|Ch. 2t ORDER BY HO| X| &/
Alte 78%*%! LICH ROWNUM gt2 Chgat 20| BIEA] @ EXteo 2 ot &L

=]

SELECT ROWNUM, empno, ename, Jjob FROM emp WHERE ROWNUM <5 ORDER BY ename;

rownum | empno | ename | job
———————— o
2 | 7499 | ALLEN | SALESMAN

4 | 7566 | JONES | MANAGER

1 | 7369 | SMITH | CLERK

3 | 7521 | WARD | SALESMAN

(4 rows)
CH&2 jobhist HO|22| 2t &0 YT HZE FII5t= WHE BEOFL L T seqno 2h= M
g2 Ho|Ed ZF7tgtLct. 2|1, UPDATE B3 seqgno 0ff ROWNUM & MHStL|C.
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ALTER TABLE jobhist ADD segno NUMBER

UPDATE jobhist SET seqno

(3);

ROWNUM;

CtS SELECT HH MER seqno E9| /S HEA|EL|C

SELECT segno, empno, TO CHAR (startdate, 'DD - MON - YY') AS start,
FROM Jjobhist;
seqno | empno start | job
——————— -t
1 | 7369 | 17 DEC 80 | CLERK
2 | 7499 | 20 FEB 81 | SALESMAN
3 | 7521 | 22 FEB 81 | SALESMAN
4 | 7566 | 02 APR 81 | MANAGER
5 | 7654 | 28 SEP 81 | SALESMAN
6 | 7698 | 01 MAY 81 | MANAGER
7 1 7782 | 09 JUN 81 | MANAGER
8 | 7788 | 19 APR 87 | CLERK
9 | 7788 | 13 APR 88 | CLERK
10 | 7788 05 MAY 90 | ANALYST
11 | 7839 17 NOV 81 | PRESIDENT
12 | 7844 08 SEP 81 | SALESMAN
13 | 7876 23 MAY 87 | CLERK
14 | 7900 03 DEC 81 | CLERK
15 | 7900 15 JAN 83 | CLERK
16 | 7902 03 DEC 81 | ANALYST
17 | 7934 23 JAN 82 | CLERK
(17 rows)

Job
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224 E9|of

—

o/
of

SQ

o

ZYO0A CIOIHHO|A HHE CHE O|E2=2 H=ot= O AHEE= ID YLt
= = HIOIHHO|A 7N FE2 HO|S & AlEL, CHE SO YLt

ol ol
o

TR

o

ujn

s2l0j0= & S2[0jet el 3202 2 /It AU &
22 AH8E & UL H|O|EH|0| A EE1¢E19| BE AEXAF 2 5+ AU 5§ S20=
O A7|00f = £5kX| gLt oHH el So/0j= &8 £7|0t0] £EfL|Ch SX Postgres

Plus Advanced Server M= 28 So|0{TtE X|$HL|C}.
2241 28 39 7|

CREATE PUBLIC SYNONYM B2 28 E9°|0{2 IS £ &L|ch 2
SO0 2 ALEE|X] 2 AMEXE X|7gs{of Lt 22 FHEel o

[Ecprme |

CREATE PUBLIC SYNONYM personnel FOR enterprisedb.emp;

O|ZM DDL 1t DML o] & SQL 2H0|A personnel S2|0{E A3l enterprisedb A7|0Ot9|
emp HO|EE & &= /USLICL

INSERT INTO personnel VALUES (8142, 'ANDERSON', 'CLERK', 7902, 'l7 - DEC -
06 ', 1300, NULL, 20);

SELECT * FROM personnel;

empno | ename | job | mgr | hiredate | sal | comm | deptno

——————— -t -
____+ ________

7369 | SMITH | CLERK | 7902 | 17 - DEC - 80 00:00:00 | 800.00 | | 20

7499 | ALLEN | SALESMAN | 7698 | 20 - FEB - 81 00:00:00 | 1600.00 | 300.00
| 30

7521 | WARD | SALESMAN | 7698 | 22 - FEB - 81 00:00:00 | 1250.00 | 500.00 |
30

7566 | JONES | MANAGER | 7839 | 02 - APR - 81 00:00:00 | 2975.00 | | 20
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7654 | MARTIN | SALESMAN | 7698 | 28 - SEP - 81 00:00:00 | 1250.00 |
1400.00 | 30

7698 | BLAKE | MANAGER | 7839 | 01 - MAY - 81 00:00:00 | 2850.00 | | 30
7782 | CLARK | MANAGER | 7839 | 09 - JUN - 81 00:00:00 | 2450.00 | | 10
7788 | SCOTT | ANALYST | 7566 | 19 - APR - 87 00:00:00 | 3000.00 | | 20
7839 | KING | PRESIDENT | | 17 - NOV - 81 00:00:00 | 5000.00 | | 10

7844 | TURNER | SALESMAN | 7698 | 08 - SEP - 81 00:00:00 | 1500.00 | 0.00
| 30

7876 | ADAMS | CLERK | 7788 | 23 - MAY - 87 00:00:00 | 1100.00 | | 20
7900 | JAMES | CLERK | 7698 | 03 - DEC - 81 00:00:00 | 950.00 | | 30
7902 | FORD | ANALYST | 7566 | 03 - DEC - 81 00:00:00 | 3000.00 | | 20
7934 | MILLER | CLERK | 7782 | 23 - JAN - 82 00:00:00 | 1300.00 | | 10
8142 | ANDERSON | CLERK | 7902 | 17 - DEC - 06 00:00:00 | 1300.00 | | 20
(15 rows)

AbMet Lf&2 CREATE PUBLIC SYNONYM &2 XA A|L.

2242 28 =9|0| AHH|

DROP PUBLIC SYNONYM ZH&H 32 ZSOo|0{E MAHY £ USLLCh Ct2e 23z BHE personnel

S0 E AME L
DROP PUBLIC SYNONYM personnel;

XMt LH&2 DROP PUBLIC SYNONYM HHZ ZZSIMA|L.

2243 28 9|0 4 AHoO0|A

&8 S2/0j= St HO|HH|0[A2] CHE F2l0i2t €2 O|§& X8 =+ YsHE F &
S0 7IE £7|0r HIO|S, & % 7IEf HO[HHO|A JhHet 22 O|ES AMEY & UFLICE

etA oS ZolAM 2otz dM 20 U= CHE Ao S22 0|lF2 Ar8dts 8%

Al
O &K Rot MAS A HEE S8 52019 0|E= MUSSHA 230k eLitt

2244 B8 Sol0jo] 0[S ol U AM A=
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O|F2 SQL FZO| AHEEl= 7HME =stA metstr| 9l AYLILh. ZHM7F £7|0p O|F2=2
YL, VM= £7(0F O[EL 2 oHgdt= 0| HrgtAetL|th. 2Lt JHM|7F X+Z0] X
e 4% AHel x| I517] 23 Lol HYS +ATLICH

A0l =X Be JHM= SQL FFO| X[HE E9 BN ol HM FRO| AEXIE AM AT
= e 27|08 =HoIgLCh dei= O JHM7t gle BT 0|§0] 5& S0 X|
HIO|E{H O] 20 A =HRlgtLitt. O Z40] 2|02l 39 && S20f= =elgLC,.

UX| 2 X M B2E Sl AHEXt

=
O[&2| 7hH7t Zxst=s 82 XEE 0lF2 871 s20=

2E Arﬂxwr 38 S9/0i8 TS 4 ALLL 38 SOI02 DL o SH HEo)

= =2 T Md
= Q8K &

SQL S HASHH, 202 AT =2 CIOIHHO|2 JHM|Of CHal S| AHE AR
Ct L |

SOItLCE AFEAZE ZHMI0 HESH Jots ZHXD UK B2 FR SQ

225 AZE He

AE FelE VX HAE g85ts HOEHE 7|82z ASHoz Ziut d5 #het F2 YL L
HE X MEEO E

o k=)
=EE B kC O|ALp A4 mEoh AAFBLICL 3 % ZEE
cot o

Hol= 1749 2= =EE ASLLh oE &8 Ef[7t 1 /e =E2T F8EE 49 =E=
EE LCO|H, 2|= LEO0|C}

AL #els dar g2 og E2] =EE EAYUCL
Fo| : 1 74el Z0| o3 E2lof EXstL Zup Ato|of og | LieEs 27t AsUHCH

H2l AT A= 2o HA 2AE ¥ dst= CONNECT BY Of 72 ®PIFLICE SELECT
YE0| ArE&l= CONNECT BY o+ & 23 o+ 22 Ch3ar 25Ut

SELECT select_list FROM table_expression [WHERE ...]
[START WITH start_expression]
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CONNECT BY (PRIOR p arent_expr = child_exor |
child_expr = PRIOR parent_expr)

[ORDER SIBLINGS BY column1 [ASC | DESC]

[, column2 [ASC | DESC] ...

[GROUP BY ...]

[HAVING ...]

[other ...]

select list Zu} S o] BHAMQYULICE table expression A1t S HAMSI= CHE H|O|E0]|Lt
w"E. other& CtE SELECT HHOM X|El= H{FYLLCEL AT H2lof 2A U= o+,
START WITH, CONNECT BY, ORDER SIBLINGS BY = LC}29| =20 |AM AEHSHL|LCH

2251 FXt Ao Ho|

ZAut & XX} 27|, CONNECT BY OofF10f o|slf 2= L|Ct. CONNECT BY &2 Equal A

9l = AR
(=)2 HUEE 2712 Fgsior gLt £9h0| 2 7o 4 F oStLt Hoj| PRIOR 7|EE

HE Aot dof chsf ctSat 20| Aty LEE ZAFETLICH
1. Z1} 3ol T3 parent expr 2 H7petL|CE
2. table_expression OfA] TS El CtE2 ZAut WOl T child expr £ B7veL L

3. parent_expr = child expr 8/ BL child expr 0f BIt=l &2 parent expr 0f BI7t=l & (2
LE)ol XAl LEE= AYLCH

4. table_expression OfAf TrYEl LIHA| 2= Zf o Cfs) E7HE Lok 3 BHAQf
270 Sdt= EE A0 XNFE F2 LEO| X4 LEYL|CH

o = O
Z2E Zat Hof ofsf ZlE Lt

O/ FI2l SOl XY w2 FUD A LS8 £0 £, o WS KA wRG =2

) mEOI9lE =EJF Qs F2 S30| ZREUCL Xt
C

1z
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CONNECT

STARTWITH H2 RE L7t & o
2 45 Z8HL) oo tHhME ChS

START WITH E 2 table expression OfA YT At =0
=

AM™BIL|C}E  table expression OfAf Tkl BE At o
=)

II

ri
(o2
rot

I_ll

ro

1
o

IV
=
ot myN
njo oy

L Ct.

BY M2 msléte SELECT HyL =i
= 2 85 E7t

HtX o=z START WITH O 2 =gt
= fle BHANM Mge

i
M & 28t

—|O

E LC2 ABYHE HWe2

Z start expression Sf W77t
&

ari

Zo Ef|o BE LCJt E 49

S A [ AL =2
29 ME Aol 3| 2E LCO

o= TME XT1—

LCt. ZMAMo=Z, START WITH O] 17t MEFz|H table expression OfA] Il k= 2E

Aoz Elo] RELCQLIC]

2253 0N 28 Z2JM0jAM E2| THET|

™ ooz

o mlk
o O

p 2 OP

Fa
pd

G

Iz

AL

m A
rot
-1 1o rjo

Z2H emp HO|E2 d48 2 = USHICH emp EI0|=’ =2 mgr & (#2|Xte
TSH J|FOR AZE X2 HAMSHLCE Zt Zge
S|AL AFRO| 7| Of20f 22|X7F &L Ct  metA KING o] mgr €2 null L|CE
O oy Ze| &e|Xt7t & = JUSZLICE O &A= otz J 2t

EETER-FEL

4

[e]
=

X

/f\

7588 7 TTeE
JONES BLAKE CLARE

7758 7502 7459 TEEL 7334
SCOTT FORD ALLEH WARD MARTIN TURNER JRMES NMILLER
THTE 739
ADRIES SMITH
a3 2 MY AS x1
O] A E 7|80 2 St= AZS & AAste{™H SELECT H20| CONNECT BY PRIOR empno =
mgr 22 F7IZLCh OE =9, X2 ID 7839 AME KING £ d2f5tH mgr HO| 7839 X2

KING 9|

x|
X =5QlL|Ch ST XS JONES, BLAKE, CLARK QLICH (152 KING XAl



L|Ct) DpREZEX|2 212l JONES 2 MZHst™H mgr €0| 7566 1 CHE A2 JONES XtAl

[y 2
wEQIL|Ch 0] OJojA{= SCOTT I} FORD.

e o

Ab
S
|

e

|.|-|

KING 0|11,0] E2|O|M REELEE 1 YL|CE. STAR T WITH mgr IS NULL {2 &

® J
Qs A HW FE TEZ KING MEHSH £ QI&L|CH

Pl
od A
OF
5

I

2T oh SELECT ¥ 2 tta1t &4
SELECT ename, empno, mgr
FROM emp
START WITH mgr IS NULL

CONNECT BY PRIOR empno = mgr;

Ho| 22 REOAM 2[ZHX] RN LEZLZ 4t 27|58 BAYUCLL 22 0] #H2le
ZIt Lt

ename | empno | mgr

________ +_______+______

KING | 7839 |

JONES | 7566 | 7839

SCOTT | 7788 | 7566

ADAMS | 7876 | 7788

FORD | 7902 | 7566

SMITH | 7369 | 7902

BLAKE | 7698 | 7839

ALLEN | 7499 | 7698

WARD | 7521 | 7698

MARTIN | 7654 | 7698

TURNER | 7844 | 7698

JAMES | 7900 | 7698

CLARK | 7782 | 7839

65



MILLER | 7934 | 7782

(14 rows)

2254 L E &

LEVEL © SELECT BZO| AFSE 4 & 7bRt YLICh Zmtel 2t #oj csh LEVEL = 0 O]
OfLICH =E A OIS LEHYE RS WwagLCh 2E = LEVELS 19Ut 2E
=C ofgfol 59l LEVELS 2 Uitk CHe M LhgUch

ChE F2l=, LEVEL 71t €5
o]

E7k5t0 919l HElE +FBLICL =3 LEVEL 32 Sof A
0|20| S0i#7| gof 2t Fo| A a9

| AE2l Zo|7t d=x=kln UEL|CH
SELECT LEVEL, LPAD ( '"', 2 * (LEVEL - 1)) | | ename "employee", empno, mgr

FROM emp START WITH mgr IS NULL

CONNECT BY PRIOR empno = mgr;
Ch22 Helel ZagiLC.

level | employee | empno | mgr

——————— et

1 | KING | 7839 |

2 | JONES | 7566 | 7839

3 | SCOTT | 7788 | 7566

4 | ADAMS | 7876 | 7788

3 | FORD | 7902 | 7566

4 | SMITH | 7369 | 7902

2 | BLAKE | 7698 | 7839

3 | ALLEN | 7499 | 7698

3 | WARD | 7521 | 7698

3 | MARTIN | 7654 | 7698

3 | TURNER | 7844 | 7698
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3 | JAMES | 7900 | 7698
2 | CLARK | 7782 | 7839
3 | MILLER | 7934 | 7782

(14 rows)

2255 ¥€X = HE

dutMoz 2ot QN Yot LE £=F0 Us EES FAH et LD o E =9,
2|o| =22 =2 ALLEN, WARD, MARTIN, TURNER, JAMES O & &| L EQL|C} 0|52
30100 22 =7} BLAKE QL|C}. JONES, BLAKE, CLARK & &KX =EQL|C). o5& 2
CHAOf Q1 2 L EJ} KING.

£ QEX+ EE YEKXso=z

ORDER SIBLINGS BY HS A}2310] MEHE Qo
o = ORDER BY ®o0| Egig}

Al
HA
g2 & UL Oo|A2 AT HelHMT ALY =

=
Zeyu

0
=
2 1

ORDER SIBLINGS BY ename ASC 0| 12 =78t 9|o| Hz2|S § £HSL|Ct

SELECT LEVEL, LPAD ( '"', 2 * (LEVEL - 1)) | | ename "employee", empno, mgr
FROM emp START WITH mgr IS NULL
CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

532 YN LC 0202 92X+02 YUELTE +WYLICL 2 =T KINGO| 2o EF
= BLAKE, CLARK, JONES = T8l aA2 LIZE|[0{QSLICH 20 LT BLAKE O] 2o| &x|
= E ALLEN, JAMES, MARTIN, TURNER, WARD & Il &M2 LFHE0{QASL|CE 7|EtE
OpXEZEX| QI L CE.

level | employee | empno | mgr
——————— et
1 | KING | 7839 |

2 | BLAKE | 7698 | 7839
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3 | ALLEN | 7499 | 7698
3 | JAMES | 7900 | 7698
3 | MARTIN | 7654 | 7698
3 | TURNER | 7844 | 7698
3 | WARD | 7521 | 7698

2 | CLARK | 7782 | 7839
3 | MILLER | 7934 | 7782
2 | JONES | 7566 | 7839
3 | FORD | 7902 | 7566

4 | SMITH | 7369 | 7902
3 | SCOTT | 7788 | 7566
4 | ADAMS | 7876 | 7788

(14 rows)

ObX[8f OIM O M= WHERE S F715t0f O B2 3 7o RE LE& XFYLL. =EEZ[%
T-d=lH WHERE 2O 2J8f E2| =E=7t Z3tE1, A7t LIEFEL L.

SELECT LEVEL, LPAD ( '"', 2 * (LEVEL - 1)) | | ename "employee", empno, mgr
FROM emp WHERE mgr IN (7839, 7782, 7902, 7788)

START WITH ename IN ( 'BLAKE', 'CLARK', 'JONES'")

CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

0| #Z|o Z1te 3 7ol EE L E (Level 1)0] EA|EL|Ct. BLAKE, CLARK, JONES {L|Ct. EEBt
7

WHERE Hoff =

r
rl

level | employee | empno | mgr

——————— e e

1 | BLAKE | 7698 | 7839

1 | CLARK | 7782 | 7839
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2 | MILLER | 7934 | 7782
1 | JONES | 7566 | 7839
3 | SMITH | 7369 | 7902
3 | ADAMS | 7876 | 7788

(6 rows)

IR
sQL 2lof

0| Z0|A= Oracle It Z2tk|= Postgres Plus Advanced Server SQL ¢10{E A EHTHL|C} O]
oM dYSH= SQL +&, FE, OloJH EtR, gt &2 Postgres Plus Advanced Server 2t
Oracle 20| AMEE = UAELICH

Oracle 1} 2 3t&|X| Q= " Postgres Plus Advanced Server SQL "9| CtE A2 Postgres Plus
documentation O HdHE[Of QUAZL|CL m2tA O HHAMO| U

AN
documentation 0f U= Tt HHZ A5t dHE =

ba!

| &2 EX 7|52 Postgres Plus

L|c}.

o>

of g2 ot =2z FgEUCtt

*  Postgres Plus Advanced Server SQL 12 3 210] 40 CH
. HolEH
e SQL HH e

© U e

of gutdol 49

31SQL 18
O] oAM= SQLe| dutxol FHE HFeLC o Ehel &2 OOl de| A #HES
flo SQL HHZ X Eot= WO CHol RtMS| dHSH= o|F2| &2 Olsst=0nl 7|=7t ELCh

3.1.10{% 4

EZ2 7ML HEXL 28 F=2 [ AEAL 2HE (e %) £ EFE4 7|24
EZ2 39 (20|, ®, EHE)LE R, E20| gle 89 (BEHH22 S+ X7t
CHE EZ 4 AE50 s 39) 28 YsHC
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E3t QE SQLO| FA{0| YOIE HRYELICH IUEL E20| OPLIX|B, 1 BIHE U

g S8, Ca2 (E8XH22) SHE SQL YUYt

SELECT * FROM MY _TABLE;
UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

o] 2= 1 &0 1 7il2] BBEE &Fot= 3 7/iel FE= AEstn ASHCH (HIEA 1 749
Y= 1 22 2 E2c BlEHEL 1 20 o FS YHste Ak 7tsotH, 1 71 dE=
olgf 20| g & UFLILH

AR EE D7 QX Mo Ao

SQL#E2 off EZ0| Y= =Qlstn, oj 20| ma

M= KK 22g AR HELCh ME R EE2 LUty oz YYO|FSYULICH WELA (2
Of| M| Ofl A "SELECT", "UPDATE", "INSERT" H2{0f CHs Ht=ol MoeQliL|ct dgL}, oS

=01{, UPDATE 32 SET EZ0| 5 X0 2 7|=&[0{0F 5t INSERT BHo| St E2,
YP= 2AZotHH VALUES EZ0| TRYLCh 24 BEo Fotot 2732 33 oA 23&o
UF L L.

3.1.2 AlHEHXIQ} 7|} E

29| oMo Lt SELECT, UPDATE E&= VALUES Z2 EZ2 7|2 E9| oA L|LCt.

7|¥MEE= SQL AOOA ™=l 907t e T YLICE MY_TABLE E2 £ A EZ2 &8RS

GILLICH O[S0 ABEE YHL E0|2, &, CH2 HIo[EH0lA Kol 0|52 43

etk Erd| "O|S0[2tNE BLIC 7|QC et AEAE SU 0f3) REE X1 Yooz
A = o

=
A0 E €KX RotH EZO| MEX E= F[YEQXE H 28 &+ AU

SQL AHXIet 7|9 E= At (a-z E= A-Z)2 A|ZfB{OfF LT AEAL = F|E Lo

i
Rl
oo
et
1
0
i
r
_|T|_

MEX A 7|/E O|F2 HaEXAE TEoHA HELICh [EtA

uPDaTE my_TabLE SeT a = 5;

THME 7IRESE HEXNZR, 0§ 2EAZ L 0§ 8 O30 25U
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UPDATE my_table SET a = 5;
AMEZE 25H0 /7L JASLCL 72 AMEX} B OZHEQERR)7F LHEE
ARHXJLICEH o AEXe| EAts 2MER (N2 FO BEAIZUCL #&2E A= gy
ARO[, 7|9/ E7t OFELICH 2fM "select"= "select'2t= O|E2| € £+ HO[=2
RS0 AMBE = USLICH BHHO|, Q8BRS E Z0|X| A2 select = 7[REE O[S} (7|
20| HOlE E£= € 0|0 O&El= FRUM= 28 o7t ddSLCH QABRESE 2
MEX= O OfXQE 20| & = AFLLE

UPDATE "my_table"SET "a"= 5;
18RS E 20 AMEXtE= ZX ZE 02 HMelst, ZE 2ZXE ABY = AFLICH
(BM=2EE ZANZ 0= 08 EsE 2 7] &), 0|22 BA AIEE £ = 2YoIL
HIHME(&)IF ZEE HOIZE £ Z 0|22 2HE = USLICH O] ROz Z0| X ol

A
0o
I
r
n

IR I EX] Q= O|E2 T AFXAE SHA XD AEXE Q8N HAZAE
T23tLCL o & =™, AHEXt FOO, foo "foo"& Postgres Plus Advanced Server Q| A= S st

Ao 2 SME|X|2t "Foo"Qt "FOO"= O|& 3 7HQt ESt MZ Ct2 Ao 2 S|MEIL|Ct. (Postgres

Plus Advanced Server 7} Q12857 EX| %42 0|22 ABXIE s|Mdst= 742 Oracle =&k
| —

— AT
£ 20| OtHL|C} Oracle A 218 &7t X %= 0|2

Al
O| 0| & MZHE AFESHALE Ot 28R E 20[X| = 0| FZFLICh.

3.1.3 &=

3.1.3.1 X<

SQLOJAM EXE2 T 28T (2 M ZE LAl EXULICE o€ &M, Thisis
a string'@L|Ct. 2XE0UeE THY 018 Ho Zd B dAasXoz g O82Es5E 2 H
st AYULICH O|E &, 'Dianne' 'shorse'@L|Ct. M-S HE( "2t SLSHA| U2 AEH0)

= HEAZ {4522 Oracle O M
foo = "FOO"Q} SYStH, "foo"= CHELICE DHeF O|4] 7hs%h OfE2[AH0|ME M1 HOH, £

3
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At e Ch2el dutAQl dHEjzE fHorE | L o
digits
digits [digits] [e [+ -] digits]
[digits]. digits [e [+ -] digits]
digits e [+ -] digits

07|M digits = 1 7§ = 1 0[Ato] 10 A% &=Xt (0 ~ NYULICH AHES ARt H XHolT
17He] =XtE &8 HO|Lt 20| FO{oF YLICH X5 &d e #E =0l M= AES=
R0 = e 20| MOk 1742 =AE FO{OF YLICL SHO|Lt OHE 2Xts &5 =0

2 2 g2 UFEX wEsS

=
gAIE = SEHth + 52 - 7|28 20 E0l= A
=
—

22 =
FostM 2. o] 7|2= &0 HEL

22 f8% <A 52 # 7tX| of YL L.

42

35

4,

.001

5e2

1.925e - 3

FHE Kk ZSEX| @2 <A g2 82 24 40| INTEGER & (32 H|E)S 5F5IH
INTEGER ®@AloZ ZHEEL|ICH DX o™ BIGINT ¥ (64 HIE)0| HgotstH BIGINT @Aloz
ZFELICL § Cf OfLI®, NUMBER HA 02 ZtFHLICL 445 44H E& X4 E= &
9EE EEts ZR0IE A HAE NUMBER HAo= ZHEE LD
A 40 S22 FO0lE= HolH Al =l ang|Ee AREO| S nteLC
RE2e 3% o5 80 mat Aoz SHE dA0| SdFELCHL HRstH 0|22 FHOoA
HYE AN, HAGSH0] A7 HOJHYo 2 SHME =8 Alde - ASHC

CAST ( 'string’ AS type)
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SXY YAEL type OR E2E WAQ| ¥ By 2
A4UCH BAHE EIY AR 447t o HA0
Z2 (Ol2 % 447 HY Holg Yo B HAUS
NECER- T

-- This is a standard SQL comment

40
0
d

of Ttx|0f Cifsf =E B0
AH

O|e(of= C 2f0f Aol 55 IAMES AIEY + UASLICH

/ * multiline comment
* block
*/

[HEE /2 AHSIH * /2 EELCL

2UEL 03 PREM MO Y2 ASolM AFED, 3HoR US| ML

Che #& HE2 WYE HOIHAS LIEHL L

H 3-1 Go|EfE

7% JF

] S
BLOB LONG RAW, RAW (n)
BOOLEAN

CHAR [(n) CHARACTER [(n)

CLOB LONG, LONG VARCHAR
DATE TIMESTAMP (0)
DOUBLE PRECISION FLOAT,

FLOAT (25) - FLOAT (53)

nx
ol

O|Zl HolH
=2|4+ (True / False)

n EAe] 17 Z0| EXHE

™
Ho
Ral
e

gEUC 2o XS

2l e 23t of
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INTEGER
NUMBER

NUMBER (p [, s)

REAL
TIMESTAMP [(p)

VARCHAR2Z (n)

Ct

jo

3.2.1 =%t H|o|EY

At HO[HY2 4 HIOIE

A
=
X
o

AN

3-2 2%} Cl0|EfY

HolME 2 HolHd s

M4, 4 Hto|E o

|&L|CE O QJHOAM AFR 7}

INT, BINARY_INTEGER
DEC, DECIMAL, NUMERIC

DEC (p [ s),

DECIMAL (p [, s),

NUMERIC (p [, s)
FLOAT (1) - FLOAT (24)

CH AR
VARYING (n),CHARACTER
VARYING (n),VARCHAR (n)

KtMIB| 2 L Ct

DnEy ISES =P o 2

INTEGER 4 HIO|E AUt o Z ARSI M - 2,147,483,648 Of| A
+2,147,483,647

NUMBER 7bH Zlo|  (AFRAF XA MUL, M3t %|C§ 1000 Xt2|

NUMBER (p [, s) 7t Zo| X Y =Xt p ME JksTH(X[CH 1000 Ktz

AAHY s
REAL 4 HIO|E  |7}¥ Malg, 2 6 Xt2| MUz
DOUBLE PRECISION 8 HIO|E  |7}H Mol = 15 Xl2| HYU=

Chg ZOilA HIOIEHYO| s AiMS| 2FeLCt
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REAL 1+ DOUBLE PRECISION &2
HOIHYE2 AHE3tE Z2AHA, 2
o

U HYUE) 0T BE ASH

P2 Yoz FeotA gt x| @2 ¢ 12|12 ZAKZE MFEE US Qb

SLCE J2iM MEStes ¢t E=EE A0 2ztel Ko7t AF UL o2t o2 E A2[st
AME S HEA T & AL, ot 8 HRH st FEo| 2ot A2z, Chg MES
HMelsta o olg2 =X @EsUCC

(Y 22) gl

Rl
07
=
2
x
2
iz}
fo
mot
]

C§ A1 NUMBER C|O|E{ &S AIRSIA 8.

| HIO[HYEA FRA7 St Ao tis] =Tt AMS 2oz & I, 53 (Rt £=
°._“1‘|%E9f 7F°) BAMOM oftH o d=0 ozl M2 E 230 ol 8% Fels

2709 B5 28 4o 29 Hie KYMZ £ OIHZ ZX s Me ASLICH

OiE&22 E3E0|M REAL 2 %4 6 A2 HEUEE 74X HO|E 1E - 37 1E +37 HL[Q
7t L|Ct. DOUBLE PRECISION 2 *|A 15 Xt2|e| MUZZE 7}Al 2k 1E - 307 O A| 1E +308
HRo| YULICE HF 30 HF F2 72 ofj2{el Aelol FLct ¢4 gfol =7t =2 &
4% U2EE & = ASUCE 20| oMol 7t U2 E, ALt Site OHE ARE
UFEX| e Xl AHER o7t i = ASLLCH

CESH Postgres Plus Advanced Server = 58 2st £=XtE2 1HStE EF SQL | FLOAT 2F FLOAT
(P)E XEYLILE O7[M p= 2 T XS0 XL B8t JEEE X|GLICE Postgres
Plus Advanced Server = FLOAT (1)0f|A{ FLOAT (24)77tX| REALYE 2 X|™3st Ao 2 F|Zdt1,

FLOAT (25)0f| A{ FLOAT (53)77}X| DOUBLE PRECISION £ X|’83%t A2 2 FFELICE 518 2%}
p 0|29 Zt2 of2{7t &MstL|Ct M= & X|™YSIX| &= FLOAT = DOUBLE PRECISION 2
s A ElLict

3.22 X Al
Ct22 Postgres Plus Advanced Server O M A% £~ Qe HE EX HAS EOEL|CH

E 33 23 ¥4

=Ey 23
CHAR [(n) DY, S O F

CLOB 1GB 77t X| 7}&H Z0|



Zt
=

VARCHAR?2 (n) Al

o

Jh 20|

rr

27§ F8 2X HOIEHS CHAR (n)2h VARCHAR2 (NYLICE Ci7|A n2
HOlEEe 2 ) 25 n 8 Zojo| 2XYS MY 4 USLICH CHAR Ho=
ez LU Beh 2 BHES OldE Heol §2 NISR & U, Zifs
A) 20l2 HYLICH BY MOIBH Zo|Brt BXpHO| Fe

= Q|5ta,
8%, CHAR ZI% SO 2 KFLCh VARCHARZ /2 HL} B2 2XAE2 MEELLCH

YAHOZ Z+2 VARCHAR2 (n) £ CH
of2{2d 80l n X2 ZELICH ( I&% HE SQL O AL

CHAR &2| Zt2 X|& Z0| n7}x
We olijNoz FQOIK %L

S 2AgLICh E3 CHAR gt
VARCHAR2 #2| ZtojAf Otx|2t 2

ok
o
I

Mo, Otj2 M& 2 HEAIELCH dgLF A F
Aoz HMa|gLL 2 4o CHAR g{S Hlmg O OpX|9t
(2 CHE EAIE 2 Biesty| floiMe= AM & L Ch

a0
o
a0
o —

HH
==

e obHoz 5% QA0/BE FO|60F BHot.

3R 2X GO|E{E2 CLOB YLICL 0|ZE 71 EXAS MESHe O ALRELICH Zo|X|3HS
XIHBIX| Q= 242 | QI8t:, CLOB & 20|MO 2 VARCHAR2 9 Z& LT YttX o2, #/rj

=Ate| ZOo[7h &opt EX| 2E &R, VARCHAR2 OtL|2} CLOB & AREEfLILCY.

CLOB#OZ M 4 Yt 71 21 28X 27)& o 1GB Yu/Ch

ofgigh 37X ZFS| HO|H EF AIY¥2 EAtE0[ 127 BI0|E ECt = I i ZAE0 12
ettt A0l 127 0|2l d2, 4HIO|EE Rl2jel EXrE0| Hottt CHAR & FL0f=,
M =0 MY 20| 2asitt 71 EAE2 ALHOM AHSHeR SAFLCH et

Z

ClA39] EYO Ar¥2 E0{E &+ & JASHCL 70 g2 =t O B2 2ol et We
HHAE LollotR| =5 B8 HO|=0| M &L

HIO|E{ O] A0 X Met2 HAE S M| floh AH&sts =4t s 28Ut
3.23 0| Hlo|EY

BLOB HIO|EHy2 O|T =XtEE MY + ASLICH

H 3-4 O|F EXE HOIEY

oYy & 27| 23
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BLOB |07 2X}0| 127 HIO|E £} XS A
ZO[of] 1HIO|EE
C{3iC} 127 HIO|ERCH 2 A2, 4

:{o
N
rE
N
)
o
>
Mo
>
12

3.2.4 YR / A|Zt GO|E{H

Chgol ER / Az HIOIHYO tist 232 Hol=S HdtrLr HEE

=22 ~10

] edb_redwood_date M Oj7fH=7} true 2 MNEE|O QCtD ZFE$HL|CE
Postgres Plus Advanced Server Of A= CtE HO| MA|E X / AlZF HO|HHES X[& 2L|CL

# 3-5 2% / AZt OOl

pad MNE a9 7hE "el | It Hel d=e
E¥ 9 e
DATE 8 HIO|E |LmoF A[Z+ 14713 BC 5874897 AD 1 =

TIMESTAMP [(p) 8 HIO|E It A|ZF 4713 BC  |5874897 AD |1 p =

HIO|E Ho| 910 (DDL) &, CREATE TABLE = ALTER TABLE OfA Qo
HO|E{E o2 DATEZ Atgste ZAQ AlZh HO|2 Ho|Z H|o|EHo|A0| XA
M DATE 2 TIMESTAMP (0)22 HSHEILICL MEtA AIZHE EWQb 3 Lo XEHE L|Ct

SPL LHo| Q1 220 M=o HIO[HYLE ZZA|IXef &0 Oj7H==0| HO|HYCZE E&
St40| Hisl HO|E{E O, DATE 2 AFR3I= ZQ stAl TIMESTAMP (0)2& HHSIEIL|C). W2
Az M2lg = AELH T

TIMESTAMP O A& = EE0| EfEs o a5 AHAH+E XFots Y2 U0

=
=4 pE FE =+ UAsLILE PO HE Y= 0FH 67t

Rl
i)
I
=l
N
M

2
o
Hu
(o))
i)
I
o

TIMESTAMP ZtS HHZE 25 A4F £X2 MBS 22 (HTs 7/82), SNl
StA= 6 ECt O 22X & ZEL|CH TIMESTAMP Zf2 2000-01-01 APHE 7|&=C 2 ot Ay}
AlZH (£)22 MEELICL Dfo|22 0| MEE = 2000-01-01 A & U ofLyel

SR EX|OH MEE LRI} (2000-01-01 £E) HO{EAE shatetL|ch. TIMESTAMP 30| 8
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HIOIE F4= (Ao Al S48 XF)E NEEes 4%00= 00| A2x s B HRQ U2
AFRE 4 Q& L|Ch 2Lt 8 HIO|E TIMESTAMP O A= 9|0fAf M A|El 4713 BC Ol Af 294276
AD 7)tX|e| @Mt He|ECH M$HO| ASL T

3.24.1 YW/ A|ZH QS

SRet AlZH Y32 ISO 8601 SQL T2 Al Oracle 7|2 A4 dd - MON —yy, CtE ZRE
gt molote YAS S8t defLt X sidEle A= LI5H7| flsh TODATE o+2
A8t 20| ESLILH M 356 IS HISHUAIR

NEMY HReL AlZE 2HE2 A2 OgEZ |O0F YLLCL Oty E#F SQL 72

type 2 DATE L= TIMESTAMP & SILtQIL|CE value &= ERt / A|ZH EXtE IL|CL

32411 2R

Lol 2= 2% Y=0| 7tset MAol YRS HojgLCh 25 1999 | 1 & 8 YLt
E 3-6 4R YU
o
January 8, 1999
1999-01-08
1999 - Jan - 08
Jan - 08 — 1999
08 - Jan — 1999
08 - Jan - 99
Jan - 08 — 99
19990108
990108

=W 442 DATE = TIMESTAMP Ao At Ha0f e & ASLICHL IR grab Az 4ol

FOLE|X] 2B, Al 2, = EE0| 00| @FELIC

LIS — -/
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3.24.1.2 A7t

CHe2 DATE = TIMESTAMP &Alo| A|Zt Of|K|E EO|FL|Ct.

E 3-7 MZH oY

of 29

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04.05 AM 04:05 o ZLCt AM 2 Z}0] 2 X
Bl

04:05 PM 16:05 2F ZCt AlZH =2 12 0|50 OF

gLC.

32413 EfQ AR

TIMESTAMP A0 R0t UH2 GRet AZe] MEz FAEELULCHL SR/ 222 & 3-6 %K
Ao oNet 22 HAYLICE A7t 222 H 3-7 Azt Y| ofxet 22 A YL
CtE2 Oracle o] 7|2 WAlS 2= EBHY A|ZOl Of YL|CH

08 - JAN - 99 04:05:06
CtE2 ISO 8601 #E FAlS 2= EfY A-IZOf Of L(C

1999-01-08 04:05:06
3.24.2 Ux / A2 =H
IRl AlZto] 7|2 =& YWAI2 Redwood date style 2 22|= Oracle &2 M4l (dd - MON -

S{AlO
O 71—

yy)O|L} ISO 8601 HAl (yyyy - mm - dd)@IL|C}. O] Ol ol E{Hf| o] A 2| O Z&[#0]H
IR Ol A 2t EHetd 4= AEL|CH SQL Interactive 20| JDBC & A3t OfZ2|AHO|M0M =

& ISO 8601 A ML MA|IELICE PSQLLE #2 CHE OfZ2(AH0| M0 A= Oracle =&t
GOl Rz HMAIE L

b ISO 8601 2| 2 7ie| =3 ¥AQ O|E EoFLICt

]

Ct2& Oracle =3t

B 3-8 WA/ AT 5 EA
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49 of
Oracle Tzt 31 - DEC - 05 07:37:16
ISO 8601 / #& SQL 1997-12-17 07:37:16

3.243 8 X}I=

QULL|CH O]HL 1 HO| 3652425 Lo|2tn =X™stn 7| Y™ 4713 HEF

OH7HX| RE EME B O FotAL ALots 28 £82 7HA

kl

o
o>
T
n

3.2.5 =2| Z HolHY

Postgres Plus Advanced Server & E3& SQL 2| BOOLEAN & 4| 0|
M S ELICE BOOLEAN 2 "true(®)" =2 "false(AX)"2l= 2 7HX| gt & SILHHE

o b
AELICE A 39 A=Ql, "unknown"2 SQL Q| null gt 2 HA|EL|C}

Tuot

AL
e

E 3-9 =a| 2t HoHY

nEY Hg 37 23

BOOLEAN 1 HIO|E =24t (True / False)

"true(Rh)"Ql Atstof| CHEF ZOFA QI 2|E{ ™ 242 TRUE YL|Ct "false(HR)"Atgtof| CHEF =obE QI
A1 : BOOLEAN &2 SPL T2 10 A B4 Mol
HOlE RS Folst7| fshiM= M8 = Y&
3.3 SQL B

0| Z0j M= Postgres Plus Advanced Server 0| A X|@38l= Oracle % SQL HHE
2L 0 ¥ SQL FF2 Oracle G| O|E{H| O] A2t Postgres Plus Advanced

Server O|O|E{H|O|AN|A ZSBHL|CE

Chg Mol RelstdAlL.
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» Postgres Plus Advanced Server = O{7|0A EHE|X| &2 HHS X|KgLCH O
o

HH2 Oracle It 28| X| YEL|CE E& Oracle SQL FHH SFASHALE 53 7|52

HMEotx| 2 #Z0| CHE L

O] oMz SQL BHO| gast 2 7& 38 A 78 EFH2E YK
QLT Orace It S#Elx| S 72, 84 % 7152 FY MYOIN MeFLIct
* Postgres Plus documentation set Of A= Oracle 1} S 2t&|X| &= HEHO| A

ALt

3.3.1 ALTER INDEX

0| =

ALTER INDEX - QIEIA Ho|Z iz}

He

ALTER INDEX name RENAME TO new_name

29

ALTER INDEX & 7|&9| QEHAQ| Ho|

ol

2
=

HZASL|CL RENAME 122 QlElA9| 0]
&L

s
ox
i
T
n
Rl
0
il
in}
o
m
=2
rir
08
0%t
mjo
4y
Ral
52
>
il

name

=8 7|E U9 O|F (27|02 +4E O|§: 7t5).

new_name

Qa0 22 oS YLich

of

7|&2| ™ A9| O|FE HHELCH
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ALTER INDEX name_idx RENAME TO empname_idx;

&

[

2

oot

=
=

CREATE INDEX, DROP INDEX

3.3.2 ALTER ROLE

0| F

ALTER ROLE - GIO|E{H|0] A Cigte wZBiCt

He

ALTER ROLE name IDENTIFIED BY password

=k

ALTER ROLE & Sgo| HAQIEE WABLICL #I]
AFSAITIOl O YHS ABY 4 UBLICH +FY oA
#HQXAD O YHS ABY & USLCH Ao
gaLct

oj 744

name

X EE= CREATEROL
FOjl SUPERUSER

m

LOGIN #-d0| 2=
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CREATE ROLE, DROP ROLE, GRANT, REVOKE, SET ROLE

3.3.3 ALTER SEQUENCE

U

ALTER SEQUENCE — A|&A MM7|o| Mo|& HABICH

e
ALTER SEQUENCE name [INCREMENT BY increment]
[MINVALUE minvalue] /MAXVALUE m axvalue]
[CACHE cache | NOCACHE] [CYCLE]

4%

ALTER SEQUENCE = 7|&= A|RA MM7|9] Oj7jH4=E BHZATILCH ALTER SEQUENCE 2 X|™HE|X|

Qe oj7fHas ofF Mol SXIELTt
TP EES

name

increment

rlo

INCREMENTBY increment O] = MEH AFSIQIL|CH Qb ZHS QEXia A|RA, 22 7f
{0

=]
L gXte AlEAE TEU O XFoHR g2 8% Ol 0

minvalue
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MINVALUE minvalue &= A|EA MM7|7} MM 2AZ0S ZAESL|C X YR LoD, ST o
74

X AZS SX|BLCE NO MINVALUE 71 X|HE A2, QEXs+ e 1 HEXs s -2% -10]
7|2}, NO MINVALUE 7|9/ E= Oracle 12| =&t 0| Q& L|Ct.

maxvalue

MAXVALUE maxvalue £ A|EA 477t Mst= XCHgh2 Z™TLICH XX S0, HxjQo]
A|C) 20| SX|EIL|CE NO MAXVALUE 2 X|M3tH Q2K M= 26 -1 Lj2kj2 Ij= -1 0
7|2 ot NO MAXVALUE 7| E = Oracle 10| =% 0| Q& LLCt

cache

CACHE cache {718 AtE3IH F&HS 714367| flof AL M E D)2 25t oj=22(0
YL|Ct (e Zddte 2ol 1 EU(|0|7| W20 ZHAIZL Bl=
=

NEg = JELICHL ozl
AFERZF ElL|CE =, NOCACHE) X|&o0| 9f =}

ne ——HA

o
{
o
=
u
>
ES
40
>

CYCLE

CYCLE SME ALESIH A|RAT} A (LEXIE9| AL maxvalue L &IX4=9|

8% minvalue)of O|2EFE Il 11 =ME 2TAIZ = JUSLCL oHA 0 o2 S O, Ct3
MME|= HSE Q2K AL minvalue L|2IXFa0| AL maxvalue QLICE X|&0| 9= AL,
Ol H70| |FXIELICE NO CYCLE 7|HEE X[JSIH, A|EA otA O =& 20| 2™ E|X|
Q& L|CH NO CYCLE 7| E = Oracle 1to| = 3H40| Qi&LICH

=M

STt A|BAR YD E FE5ts EUHMMOl SA| XS EX|SH7| 2[8l, ALTER SEQUENCE £
S8 SHX| IS LICH ALTER SEQUENCE ¥ At2 SA| M8 Fag 4= gl&LCh

ALTER SEQUENCE &= #olE | NEXTVAL Z1t0f| CisiM= AMESHA a8 S U2[5HX| YSLCt Of

HAc= 02 2HE (7 Ch 01T = HEE

e

HAl
ANHAE OtEL Di7fRHSE HME 2
of
serial 0|2k A|BAo| Z7t2knt Al Zte $HBHLCH

i —=

ALTER SEQUENCE serial INCREMENT BY 2 CACHE 5;

kI
ic]
mu
C '

g

=
=

I
r
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CREATE SEQUENCE, DROP SEQUENCE

3.3.4 ALTER SESSION

JE

ALTER SESSION - E}Q! Of7jEisZ eiZAStC
He

ALTER SESSION SET name = value

49

ALTER SESSION @22 2{EfQl MA Oj7jei2= e Z3H|Ch ALTER SESSION 2 SiX{ Aj|AOf A

gets SLICEL O] Dj7iH2of YR = Oracle 22tS [ AT
A2 E| 10 Postgres Plus Advanced Server ZHEF0|
Of 74~ Postgres Plus Advanced Server G| O| £
o7 +5 HE L

A= Zro et

|_HA

= OtFE S O[XX| E&L CHE

= 2 geks
H o[~ MHO| CH35t= HELY 2F

O 7HH 4=

name

2Y 7ts HErY o7 O|EQLICE AF8Y & U= D7HBs= CtSat Z&L o
value

o7 =2 22 at U Cct

2% oA

ALTER SESSION ZF&E AE3tN, Chg2l 29 Di/fH+E BEdd &= ASLICh
NLS_DATE_FORMAT (string)

SR AIZE @AZ XL C O] 42 ofofst =M = Zio| CHeh &0 & L|Ct Postgres
Plus Advanced Server 0 Aq|Q| datestyle &EtY A& Of7ftH== OpXEIEX| QL CH

NLS_LANGUAGE (string)
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HA|Z|= HAIX|e] 910{2 MAETHL|Ct Postgres Plus Advanced Server 0f A 2]
Ic_messages Of7HH 4 OpXEZHX| QLICE

NLS_LENGTH_SEMANTICS (string)

BYTE L= CHAR & 3IL}Z MEfSt 2 QI&L|C) 7|=27S BYTE QLC} O]

07 H 4= Oracle T2 A Bt XS M, Postgres Plus Advanced Server O A= OfF &
gets OIX|X| gLt

OPTIMIZER_MODE (string)

2| Al 7|2 Optimizer RES AMATL|CE. ALL_ ROWS, CHOOSE, FIRST_ROWS,
FIRST_ROWS_10, FI RST_ROWS_100, FIRST_ROWS_1000 & X|&&t 4
UGLICE 7|23t CHOOSE YLICh XM L2 34 BS HRSHIAIL.

QUERY_REWRITE_ENABLED (string)

TRUE, FALSE, FORCE & X|H¥& UELICH 7|25 FALSE & L|C}t. O]

A

T
Of 7§ 4=+= Oracle T=t2 Q8| ATt X3 k|0, Postgres Plus Advanced Server Of A= OFF &
getS OIXX| &L

=
QUERY_REWRITE_ INTEGRITY (string)
ENFORCED, TRUSTED, STALE_TOLERATED & X|™& %= USLICt 7|=2ZF2 ENFORCED &L|C}. O]
07 4= Oracle =S A Bt M3, Postgres Plus Advanced Server O A{= Ot &4
gt OIXX| &L

of

UTF - 8 QI E0)Af QOf (US) Q0|2 MFEL|Ct 0] OIF oM 3t en USUTF - 82 Postgres
Plus Advanced Server 0] X|H= dAIQIL|IC} O] WAL Oracle 20| QOB E FO|5HN 2.

ALTER SESSION SET NLS_LANGUAGE = 'en_US.UTF - 8}

ALTER SESSION SET NLS_DATE_FORMAT = 'dd / mm / yyyy";

3.3.5 ALTER TABLE
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o|&
ALTER TABLE - H|O|2 Ho|= HZSIC}
He

ALTER TABLE name
action [...]
ALTER TABLE name
RENAME COLUMN column TO new_column
ALTER TABLE name
RENAME TO new_name

017|M action 2 Ctg & StLIYILILY.

ADD column type [column_constraint [...]
DROP COLUMN column

ADD table_constraint

DROP CONSTRAINT constraint_name [CASCADE]

=k

ALTER TABLE 2 7|Z& H|O|= F2l& BZgLIC). 0] FE2 Lt 22 AME

AAI:I L’l EI‘

n}tl

(subform)O|

ADD column type

(@)

| +2& AH83IH CREATE TABLE 1t Z2 FES A&3I0] Mf €& HO|S0l| =7t +
L|C}.

$Q
o>

DROP COLUMN

of 722 ALESHH HOIZUM E& AMMTY = ASLICHL AHE ES Zests A4 8

HOIE MAE Ats2= APK & L(Ch
ADD table_constraint

=

O] #=2 ArE%tH CREATE TABLE It Z2 TE2 AIESI0 MZ2 XS HolEo =71 =
|

DROP CONSTRAINT

88



U LICE Y, HOlE M2 Rt
o

X5t oE] Hefol /s = ASHEL Of

=

of R22 AtgSH Hlo|Zo| XIWE NS HMAY &
0SS R7sIK YELICL U2tk XFYE 0|83 UKD
A2 Axohe 2E Ho| AXELC

RENAME

RENAM Af 5t HO|Z2 (i QlEAa

o714

name

HPE J7IE Ho|22 0|5

column

M Es 7|1E o O|E YLt
new_column

712 @9 M22 O|EYLICt
new_name

HOl=2l M O|FYLILC.

type

Mz2 Z9 HolHE YLt

table_constraint

HOlE2l MZ2 H|0o|& ML Ch

constraint_name

(A7]0t2 44

i =

Ali*i EE= W) OlE0IL HolE2 /g €

|2l O|EE 7hs)YLtt
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AHE Moo o|Este AHE RSO AL
x4

ADD COLUMN ©2 9 =732 [, fo|2o| 7|= 7
7|27} (DEFAULT 7} XM E|X| %2 ZA2 nulloz X7|sbEL|CH

T
LS

00|'
=2
4%
rn
o
rlo
H
4n

null O ottl 7|20l e B F7totedE HO|S HHM <l A4o] Bttt H0|=0] Hrjg

2 B[O
AL, o] X0 Bt A|ZHS AET & QISLICL £ YA|MOZ 2 Hjo| C|A3 27

Zto
ZaetL|ct
CHECK & NOT NULL F|9 Z7Z 718 M 7|Z %0| HoAS Eastor| oI5| 93

HIOl= 7.:1*#% Z2eguct

DROP COLUMN &2 g2 =2[H2= HMAHSHX| 1 SQL2HS H|7tA|=t A[ZL|CE O
FHZ HASHH HO|S0| USHALE AASHH AXME ZOo|= null 2£0] ZEHE|Of

[ASLICH metN g MXe MESH sde = JASLICEL 2L AHE ol XX E S240]
ORA!l 3|s=E|X| QfOF HIO|S ClA3 AZ|7F A EHEX| YESLICE O] 37H2 0|F J7|E H2
ArSH= AlZ|0f =gt

AAE FHHED HO[E9 &2 ofist £& HE0| 5 &x[X| &L

QB D7) 20| Ch3H XPA|SH MBS CREATE TABLE 8 AR SHAAIL.

oll

VARCHAR2 &9o| €& H|O|Z0f F7tgtL|tt

ALTER TABLE emp ADD address VARCHAR2 (30);

HOISOAM E2 ALt

ALTER TABLE emp DROP COLUMN address;

7

r

% 0|22 WFHLCH
ALTER TABLE emp RENAME COLUMN address TO city;
7|Z HOI=2| 0|§& #EYHCL

ALTER TABLE emp RENAME TO employee;
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HIO[S0 check MefS Fo{gfL|Ct.

ALTER TABLE emp ADD CONSTRAINT sal_chk CHECK (sal> 500);

HIO[SOIA check HSf =S AMELCH

ALTER TABLE emp DROP CONSTRAINT sal_chk;

d|

=

[

oot

=
=

r

CREATE TABLE, DROP TABLE

3.3.6 ALTER TABLESPACE

0| &

ALTER TABLESPACE - E|O|2AHO|A Ho|= AL}

e

ALTER TABLESPACE name RENAME TO newname

=k

ALTER TABLESPACE E|O|2AM|0|A9| MO|= A3t |C}

oj 74

name

7|Z HIO|E2H0]A9] O YLt

newname

A EHIOlZAH 0] A2 O|FYLICL pg_2 AlRSH= O|F2 AlAH

o=l AME" = BlELICH

of

HO|EAHO|AE 2|3l

empspace H|O|EAHO|AZE employee_space 2t= 0|22 2 HZASHL|CE
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ALTER TABLESPACE empspace RENAME TO employee_space;

&

[=

2

oot

=
=

DROP TABLESPACE

3.3.7 ALTER USER

0| F

ALTER USER — O|E{H[O|2 AFRR} 7S Hisict

He

ALTER USER name IDENTIFIED BY password

=k

ALTER USER & Postgres Plus Advanced Server AtEX A|Ho| IjAQEE
HZASHLCL CIOIEHIOlIA H£I{S X £ CREATEROLE #sHO

|
= UFLICL L8 ALEAE Apalo] HARJES BZSHY| {3 O] BES ALE

oj 74

name

HASISE BT AL8Atel 0[S LTt

password

Of Agof thet Al mjA=QL|Ch

of

M-8Rl AES HA L CH

ALTER USER john IDENTIFIED BY xyz;

&

[=4

2
o2

=
=
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CREATE USER, DROP USER

3.3.8 COMMENT

o|&
COMMENT - Zig|o] AMEZ HO|StAHLL HASIC}
e

COMMENT ON

(
TABLE table_name |

COLUMN table_name. ¢ olumn_name
) IS 'text’

29

=

COMMENT = Cf|O|E{H#|O[A Z4H[of CHot ZHES MYFLIC
R of CHBH AHE—?— COMMENT g Mastia. 2t 2ol
17j=QLct IMES MASHTE, & =

28 AZAE)E ’%“8 MAlL. 7”X1|7r MHES O, 2

I>
[m
4
s
=2
rc

Oj 743 4
table_name

AWEE A7k Blo|2o| O] YULIC 0|2 O[S A7|0f £A10] JHsELIC

AWEE #I}S}E table_name B[0] 20 ¥ O|SYLICE BlO|2 0|2 7|0 40|
S
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M ZHE= 20 HHLFO0| EXSHA| ESLICE HO|EHO|A0 HES= AHEAtE FTEX
HOlEHO|20 A= AHC| BHES & =+ ASLICH (B, 275K @= A0 g IVES
HPgg = A= A2 wHFAMEYUCH Mty IHEE 2ot St SEE MSOHA
=

of

emp HO|S0| ZHE X a2|SfL|C}.

COMMENT ON TABLE emp IS 'Current employee information’;

emp E|O|Z empno &0 ZHE Xz2|gtL|Ct.

COMMENT ON COLUMN emp.empno IS 'Employee identification number’;

ojet &2 IAMEZS AfH|gLC.

COMMENT ON TABLE emp IS *;
COMMENT ON COLUMN emp.empno IS *;

3.3.9 COMMIT
o|&
COMMIT - &ixj EHMM S F{OlgtL|C}
He
COMMIT [WORK]
MY

COMMIT $4XH EWMME FHOBL|CL. EZHE

oj 74

Met® F|9jeQlLict OFR Hprt gl LICh

Moz M7 BE BMZAIZO| CHE AtEtol7
I=

94



EUMMES FEH 5l2{ 7 ROLLBACK S AHEBIMA|R.

e
o
[

A

EMMM QM COMMIT 2 2alst

o
-

|'||'
dm
nE

Ho
>
N
nz
0x
Ot
Rl
o2
o>
T
o

SPL 212 Oto) COMMIT & K| g X| L&L|CH

of

&Y transaction & FOls}D, RE WA AFSS SX|SHL|C}

COMMIT;

&

[=4

i
o

=
=

ROLLBACK, ROLLBACK TO SAVEPOINT, SAVEPOINT

3.3.10 CREATE DATABASE
B
CREATE DATABASE - MZ2Z& GiO|EH|O|AES AMMBHL|C}
e
CREATE DATABASE name
Moy
CREATE DATABASE = MZ2 O|O|EHH|O|AE MMdBtL|LC}.
HIO|E|HIO|AZ MM W, #IQK Ei SHsh CREATEDB H30| Yl AL XI0Iof
SHLICH YEPHO 2 GO|E{H0]A MAXIT} Af HIO|E/HI0]A AQXI7} EILICL CREATEDB AHS
293Hs H#HQME 150 288 HO|EH0|ADH MAS 4 A&LICH
M EOIEH0|AS EE AIAE HO|E|HI0|A templatel & 2X|8}0] AAEL|C}

o714
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Qo

][

CREATE DATABASE = EHTN 22 LjROo|M AL £ Q&L|Ch

"could not initialize database directory"0|2}= @0| L &=l 0Of 2=

o BE C)A3 27 X So| MY AlAHO) Cfet SH9 BAE AYLCh

rH o

M CIOIEHO|AE S-g-fL

CREATE DATABASE employees;

3.3.11 CREATE DATABASE LINK

0| &

CREATE DATABASE LINK - |22 HO|gH|o]|A I E MMdatL|Ct
He

CREATE [PUBLIC] DATABASE LINK name
CONNECT TO username IDENTIFIED BY 'password’
USING (libpg 'host = hostname port = portnum dbname = database’|

[oci] '/ / hostname / database')

29

CREATE DATABASE LINK = MZ& HO|EHHo|A 23E BrEL|Ct OO|EH|0|A 23 = DELETE
INSERT, SELECT, UPDATE B L{olAl €12 GlO|E{Ho|A0| HO|Z E& HE HEE 4+ Q&

M YL CE HolHH 0|~ 23 &= SQL HHO|AM Z=St= HO|E0|Lt 72| O|F CHZ0
@dblink & Z=7tstoz i EXE £ Q&L|C} dblink = O|O|E{H|o|A &3 9] o|=2QlL|LC}.

OIO|EH|0|A Z 30| = public £ private O] Q&L|Ct public HO|EHHO|A EIE= RE
AHEXZE AHEE” 5= QEL|CE private HIO|HH|O|A E3 & CO|EHH|O|A A3 AFKCH ALEE

=
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7 UASLICE PUBLIC 85 At

235lH public O|O|E{H|0|A I E THEL|C} O] SME MatstH
private O|O|E{H|O[A ZA7I MHEL

| CF.

CREATE DATABASE LINK &2 AWSIH, O O|HHO|A &3 O|E XY= £40| Postgres
Plus Advanced Server 9| pg_catalog.edb_dblink 2t= A|AH HO|E0| XZE L|Ct GO|EHO|A
Y3 E Ar8dt= d20= HIoJEH 0|~ A E Z2|5t= edb_dblink AEE|7 U=
HO|EHIO|A~E 27 H|O[HH|o]A2ta SFL|Ch. O2|1 edb_dblink AEZ|OM FHolst £4€S

7t e ME S HO[EHO|AE A HO[EH o] A2t SfL|Ct

clolEfol 2 FA0| B3t HXE mEshs SQL S 2 HoEHlo| A0 AT 0
HYE|olof BLICk @ dbiink £ ZESHE SQL BHE & HolEHlolof T N
Mag Mgetol, HolZ I ROl ANAZ & UZE B

OH7H H %

PUBLIC

2= AFEXZE AFEY & RUE public HIOJE{H|O|A *AE ZHSLCE OF OHOH b AEE B2
private H|O|E{H|O|& A7} &|0f, HO[HHO|A 3 AFXAE ALEY = UASLI

name
d-d5t= Clo|EH|o|~ ZAe| O|F YLt
username

A2 Co|HH|O| A0 H&T WO AMEXL O] YILITH
password

username 9| DA EQIL|LC}.

libpq

2124 Postgres Plus Advanced Server H|O|E{H|0|A 9| M&S X|HEHL|LCt.

ocCi
A Oracle GJOJE{H0|A0] H&8 RIHSLICH Oj7fEi47} Mate|o 7|=gklL|ct
hostname
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24 o o|E{HI0]A AE{2| OZ0[Lt IP FaeLt

portnum

rr
H
|m
rE
fot
o
-
in

A4 HolHHO|&~ MHo| H&g = QU
database

2% Hlo|Euoj20] o|ZeLc

4

=
z=N

A Oracle H|O|E{H|O|A0f C|O|E{H|O|A FAE #
CIAZIAS Oracle 0 &XIZH U=z |XNE & 2

ClAE2|2 A E|0 Postgres Plus Advanced Server

L]
rtot

td 4= ORACLE_HOME O] ZHtE ClaEEZ|z AFE0f UAS 5= UASLCh O|H0| 7|2

Oracle 2td s SFY LT}

e postgresql.conf O| A M oracle_home 2 Postgres Plus Advanced Server & It¢
A|AHEILfO| ZHIE Oracle Home ClHEZ|Z2 YL EE X|A|&L|C} oracle_home Of CH%t

HEE 13452 XM,
off

Lt O|M= CtESaF 20| 7pdetL|Ct. Postgres Plus Advanced Server MZ

OfZ2|H 0| M 2| emp HIO|Z2| A2 S Oracle H|O|E{H|O| A0 M BHSLICE & K ME
OfZ2|# 0| M0| Q&= Postgres Plus Advanced Server 22{AHE= ZE HS 5443 M &S
s+8eLt.

oralink 2= public HO|HH|O|A ZIAE

MMBEL|CE Oracle H|O|E{H|O|AQ] O[22 xe, IP FTAE 127001, ZE HT =

1521 L|Ct EESE Oracle O|O|E{H|O| A0 HKZ5L7| 26 AMEAL

0|22 edb, HAYE L password QL]|C}.

CREATE PUBLIC DATABASE LINK oralink CONNECT TO edb IDENTIFIED BY ‘password'USING '/ /
127.0.0.1/xe";

oralink 2t= O|O|HH|O|A EAAE AE3IA Oracle
Ol O|E{H| O] 22| emp H|O|SO0|A SELECT HHZ HATIL|C}

SELECT * FROM emp @ oralink;
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empno | ename | job | mgr | hiredate | sal | comm | deptno

——————— s T et TR S A
7369 | SMITH | CLERK | 7902 | 17 - DEC - 80 00:00:00 | 800 | | 20

7499 | ALLEN | SALESMAN | 7698 | 20 - FEB - 81 00:00:00 | 1600 | 300 | 30
7521 | WARD | SALESMAN | 7698 | 22 - FEB - 81 00:00:00 | 1250 | 500 | 30
7566 | JONES | MANAGER | 7839 | 02 - APR - 81 00:00:00 | 2975 | | 20

7654 | MARTIN | SALESMAN | 7698 | 28 - SEP - 81 00:00:00 | 1250 | 1400 | 30
7698 | BLAKE | MANAGER | 7839 | 01 - MAY - 81 00:00:00 | 2850 | | 30
7782 | CLARK | MANAGER | 7839 | 09 - JUN - 81 00:00:00 | 2450 | | 10

7788 | SCOTT | ANALYST | 7566 | 19 - APR - 87 00:00:00 | 3000 | | 20

7839 | KING | PRESIDENT | | 17 - NOV - 81 00:00:00 | 5000 | | 10

7844 | TURNER | SALESMAN | 7698 | 08 - SEP - 81 00:00:00 | 1500 | 0 | 30
7876 | ADAMS | CLERK | 7788 | 23 - MAY - 87 00:00:00 | 1100 | | 20

7900 | JAMES | CLERK | 7698 | 03 - DEC - 81 00:00:00 | 950 | | 30

7902 | FORD | ANALYST | 7566 | 03 - DEC - 81 00:00:00 | 3000 | | 20

7934 | MILLER | CLERK | 7782 | 23 - JAN - 82 00:00:00 | 1300 | | 10

(14 rows)

edblink 2t= private O|O|E{H|0|A Z3E BHSL|CL Postgres Plus Advanced Server G| O|E H| 0|
O|E2 edb, ?IX|= localhost, 3% = e ZTE HZ = 5443 QL|C} £ Postgres Plus
Advanced Server O|O|E{H|O|A0 H&3E7| et AFE AL 0|52 enterprisedb,

Ij AR E+= password @ L|LCt.

CREATE DATABASE LINK edblink CONNECT TO enterprisedb IDENTIFIED BY 'password' USING
libpg 'host = localhost port = 5443 dbname = edb’;

22 edb_dblink o] A|AH! HO|E20 A GIOIEHHIOIA &3 oralink 1 edblink o] &ME
EAJBHLIC

SELECT Inkname, Inkuser, Inkconnstr FROM pg_catalog.edb_dblink;

Inkname | Inkuser | Inkconnstr

_________ e e

oralink | edb | / / 127.0.0.1/xe

edblink | enterprisedb | host = localhost port = 5443 dbname = edb

(2 rows)
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Oracle H|O|E{H|0]|A Q| emp E|O|E1} Postgres Plus Advanced Server
Olo|E{Hf 0| A 2| dept H|O|E2 ZQlgL|Ct.

SELECT d.deptno, d.dname, e.empno, e.ename, e.job, e.sal, ecomm FROM emp @ oralink e,

dept @ edblink d  WHERE e.deptno = d.deptno ORDER BY 1, 3;

i

a2

deptno | dname | empno | ename | job | sal | comm

10 | ACCOUNTING | 7782 | CLARK | MANAGER | 2450 |
10 | ACCOUNTING | 7839 | KING | PRESIDENT | 5000 |
10 | ACCOUNTING | 7934 | MILLER | CLERK | 1300 |

20 | RESEARCH | 7369 | SMITH | CLERK | 800 |

20 | RESEARCH | 7566 | JONES | MANAGER | 2975 |

20 | RESEARCH | 7788 | SCOTT | ANALYST | 3000 |

20 | RESEARCH | 7876 | ADAMS | CLERK | 1100 |

20 | RESEARCH | 7902 | FORD | ANALYST | 3000 |

30 | SALES | 7499 | ALLEN | SALESMAN | 1600 | 300
30 | SALES | 7521 | WARD | SALESMAN | 1250 | 500
30 | SALES | 7654 | MARTIN | SALESMAN | 1250 | 1400
30 | SALES | 7698 | BLAKE | MANAGER | 2850 |

30 | SALES | 7844 | TURNER | SALESMAN | 1500 | O

30 | SALES | 7900 | JAMES | CLERK | 950 |

(14 rows)

il

[=4

o

=
=

DROP DATABASE LINK

3.

0|5

3.12 CREATE DIRECTORY

CREATE DIRECTORY - I}Q A|AH ClaiEn A22 HAS MASH|CH

A

8

CREATE DIRECTORY name AS 'pathname’
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CL:
CREATE DIRECTORY 32 WY A|AE Cl2lgg| Z22 HAS OHEL|Ch UTLFILE Tj7|X|
2ol MBS OfH+E HHO| NYE FL0s SHHHO MALS CI2 0|F0f st

ClIME2|of YA L, £ O CEEL| o 2 + ASUCH UTLFILE T§7|X|0f CHSH XpA|SH

[N e}
e 74 Be HEUAL.
TP EES
name

CloEs] 22 EHYLIC

pathname

HE 2HE CHELD S| AL A= QL|Ct. CREATE DIRECTORY H#HE 2N XN Q| ClHEZE
AG5HA| FEUL dH CEESl= HE 2AMKe BHES AESI ZEXC =z W& 0{of
L.

=y

UTL_FILE T§7|X|7} Cl2ER|of mtYS BHESAL CIMEZQ TS AHS = UCHH, 2IH K 2|
A2 X} ID enterprisedb = &gt Cl|AE2|0f ®AESE 17| / M7| HBHO| 0

ClHER 2 HAZ AXNSHH pg_catalog.edb_dir A|A" FIEFZ2 HO|Z0AM AH
MM OfOF L O Y2 FEHFMIt fAB|0F SLCE edb_dir & Oracle 1f =gte|X| =
A0l F2|5tAM K.

ClMEZ ZE ¢S
Cjalgale agér 2YHHA FYo=Z H O L

—

MHoi= i ohe AlA"Eel X CEEDl= MAZX B 245
.

l_l

IIO

Linux A|ARIOA CIMEZ| O|F2 #& 7[=& SAl (NYLILE

Windows A|AEIO|A Cl2E3] O|F T8 7|SE SajA () E& 2
el waAl Wz XFE 4 UsLich

of

Linux o CIAME2| /tmp / empdir 0 empdir 2= EX&& THEL|C}

CREATE DIRECTORY empdir AS '/ tmp / empdir’;
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Windows O| Cl&l&2| C : W TEMP W EMPDIR O empdir 2t= HA S DHSL|LC}

CREATE DIRECTORY empdir AS 'C : ¥ TEMP / EMPDIR’;
2= CEER g2 E@YS BAEHCLL
SELECT * FROM pg_catalog.edb_dir;

dirname | dirpath
_________ +________________
empdir | C: / TEMP / EMPDIR

(1 row)
ClHEZ d2 HA empdir 2 AMK|gHL Ct.

DELETE FROM pg_catalog.edb_dir WHERE dirname = 'empdir’;

3.3.13 CREATE FUNCTION

0| &

CREATE FUNCTION - MZ2 Tt+E JolstatL|Ct
e

CREATE [OR REPLACE] FUNCTION name
[(argname [IN | IN OUT | OUT] argtype [DEFAULT value]
)]
RETURN rettype
[AUTHID (DEFINER | CURRENT_USER)]
(IS | AS)
[declaration] [...]
BEGIN
statement; [...]
[EXCEPTION
(WHEN exception [OR exception] [..] THEN
statement; [...]) [...]

]
END [name]
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M
=2

od

CREATE FUNCTION 2 M2& g2 HO|gL|C}. CREATE OR REPLACE FUNCTION & Aj2&
g US7LE 7|1E Z2E WML
£7|0r 0|§0| ZetEl & :

. g XNEE 27|00 d-dE LT A7|0F 0|§0] e
X A7|0H0AM MEELICH &2 A7|0H0AM st 2l HO|HAEL| 7|& g9
M22 g2 O|ELZ A8Y + YUSLICH 8L}t THE 24 HOHYEE &= &2
0|20 & &[0j&= (O|A HzEolzt gLoh). (g LHE Y2 Postgres Plus
Advanced Server 7| QI L|Ct. K& = st4o] QHEHE Oracle 1t S 3H5HX| LS L|LCH)

0%

o

H0 on 4>
rlo r|r

oX

N

o N
lo
ok

ou o
+

Xo|Z 74 AIS}24®, CREATE OR REPLACE FUNCTION 2 AF23HAAIQ. 0] e
g2 HEY = 8ithks A2 7|AStHAIR (O St MZ CHE 27t

ict]
I

%
0

.l

n
o
A
o
pol
m
>
_|
m
O
pol
pol
m
)
—
>
N
m
M
c
pd
0O
=
O
prd

I E &2
:
E

H, o S AMStL ChAl B

stsl e HASH &

H
[ =
Ofof gfLCt.

2 0z O
o> ox >
el

i
rt
o
oot
mjo
rE
oY
o
I
2

0%
+
ujn
rl:l

b AFEARZE oS gtaol AFArY L EL

0| TS RAS MEE 424 B BEGUAIL.

of 74

name

0z
0x
of
rr

St4=0| 0|2 (A7|OLR $AIEl O|2E 75)YL|CE

argname

ols=o 0| E Y

I
n
ro
>
rir
0
1>
rh
Ho
ro
2
o
I
2
x
12
72|
un
>
30
o>
-
_lTl_

IN | IN OUT | OUT

Q4 mEQLCh INS 203 Mol Q4eg Melgt|ct 01240l

7|2 YL IN OUT = Q=7t gts &1, dhetsts AS SHEELth OUT 2 =8 &2
Ql4lg Mottt

argtype

et40| o4 HolEWeLICt 7|2 GO|EY E& Ho|2 HEO| i3 XS A8Y &
UEHLCH 2= 7|2 HOlEY0| ZO|E XIFoHA| EELIEL OIS

=™, VARCHAR2 (10)0| Otl VARCHAR2 £ X|dgtL|Ct.
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ZiZ 2 tablename. columnname % TYPE & ZHd3sl0] %
)ggl |' tﬁj:’ Ell:‘lEl-E oI-A7|- 010I:° I:II-Xl 961-55 -6-|_E E” %%al—llif.

DEFAULT value

g8 2EY M A7t HHEX] HoW ¥ QA2 J|=go| AAE UL 2ol EETLIN
OUT &= OUT o1 42, DEFAULT & ngopq AL
rettype

A0l M ghetste= CfO[Ef Y ILICE argtype M, rettype Ol = ZO|E X|FSHX| H&LICh
DEFINER | CURRENT_USER

g0l M Aot GIOIEHIOIA Kol i AN A HeS ZHI| sk 750 28K
A3t (DEFINER)Z AHSHEX], %#% Meysto] ST ALRALO|
ok (CURRENT_USER)S AR83t=X| X|FgtLIC E3 DEFINER Ol M= Xt2{0] E|X| b=
CIO|EH|O|A ZHHE KX Q8| 7|5 AQXIe| HAM ARE
AFEEHL|CE 3HH CURRENT_USER Of|AM = BH2 MBS0l IR ALEXIO| ZAM A2E
AH2&tL|Ct DEFINER 7} 7|=2QlL|C}.

declaration
#H==, &, REF CURSOR M1 L|C}.
statement

SPL =212 2 QIL|Ct DECLARE - BEGIN - END £22 SPL
OIS 7| BEEFLICE matA gt Lo SHE

exception

NO_DATA FOUND, OTHERS ot 22 0|2 Atzto| o|ZQlL|C}.

O

A
al]

ald

g4 o8 2Y2 S8UULL 5, 94O T2 Z20| o

Postgres Plus Advanced Server = &
+0f 22 058 ABY + UsUCh

|:|0|-
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Mol @ Qi4ot 1 Jfo| wret 32 HBLICL CHS SELECT BY 4

i

CREATE OR REPLACE FUNCTION emp_comp (
p_sal NUMBER,

p_comm NUMBER

) RETURN NUMBER

IS

BEGIN

RETURN (p_sal + NVL (p_comm, 0)) * 24;
END;

SELECT ename "Name", sal "Salary”"comm "Commission"emp_comp (sal, comm)

"Total Compensation"FROM emp;

Name | Salary | Commission | Total Compensation
———————— e T
SMITH | 800.00 | | 19200.00

ALLEN | 1600.00 | 300.00 | 45600.00

WARD | 1250.00 | 500.00 | 42000.00

JONES | 2975.00 | | 71400.00

MARTIN | 1250.00 | 1400.00 | 63600.00

BLAKE | 2850.00 | | 68400.00

CLARK | 2450.00 | | 58800.00

SCOTT | 3000.00 | | 72000.00

KING | 5000.00 | | 120000.00

TURNER | 1500.00 | 0.00 | 36000.00

ADAMS | 1100.00 | | 26400.00

JAMES | 950.00 | | 22800.00

FORD | 3000.00 | | 72000.00

MILLER | 1300.00 | | 31200.00

(14 rows)

sal_range 2= 0| X¥E HA0 U= S| & gL g g+ 252 A

K 2 7fo] 2E0 7|2 A+E ARERLICH

CREATE OR REPLACE FUNCTION sal_range (
p_sal_min NUMBER DEFAULT 0,
p_sal_max NUMBER DEFAULT 10000
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e

) RETURN INTEGER

IS

v_count INTEGER;

BEGIN

SELECT COUNT (*) INTO v_count FROM emp
WHERE sal BETWEEN p_sal_min AND p_sal_max;
RETURN v_count;

END;

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'Number of employees with a salary :'| |
sal_range);

DBMS_OUTPUT.PUT_LINE ( 'Number of employees with a salary of at least'
| | '$ 2000.00 :'| | sal_range (2000.00));

DBMS_OUTPUT.PUT_LINE ( 'Number of employees with a salary between'

| | '$ 2000.00 and $ 3000.00 :'| | sal_range (2000.00, 3000.00));

END;

Number of employees with a salary : 14
Number of employees with a salary of at least $ 2000.00 : 6
Number of employees with a salary between $ 2000.00 and $ 3000.00 : 5

&

[

oot

=
=

DROP FUNCTION

3.3.14 CREATE INDEX

CREATE INDEX - Af QIEHIAE MO|GHC}

e

CREATE [UNIQUE] INDEX name ON table
((column | (expression)))
[TABLESPACE tablespace]
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=
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o
=

o
A

= O|O|Efof CHoh et
A

=
—

Postgres Plus Advanced Server
tree
I

AL
e

o

|

7

fr
ol

J

r il

Uct. =,

St
=1

H"(immutable)d} OF

20| Zolof ArEElE =

ol
—

107

F71e o

=

0f immutable SN
=

AH A SH
o=

)L et

—

=)

PAS
=

e
o
[

Sof 2tztel AlZH GO
= 7t

=

=
[=]

Ol

i, Efol

7|o0r2

A

(

FL|CF.

=
=

O

LA
I 22 Az|otoA ME L
Bolzol of

SLCh AEANOA ALEXL

elgjA(olof HlojE 7t
A7 L2 BN, 0|27t

gl&LCt o] A<k
ol

CPEES
UNIQUE

name

table

AN



expression

HOIE0 1 7§ olde] €5 7|22= ot MYLICL 2& 42 F20M 20E U=z 222
FO{OF gLICh JgiLt 0] &4 3E P42 o= f

tablespace

QIHAE MMEIE HOEAHO|AQJLICE X HEX| X2 AL default_tablespace & At2%tL|LC

LS —

default_tablespace 7} ¥l 2X}HO| T, HO|E{H0]A2| 7|2 E|O|SAL|O[AS AFBEILICH
zy
ofz Fof tfe Az X|HY = A= BEE 32 WYL
of
emp H|O|=2| ename ZOf B - tree QIHAE THEL|CE
CREATE INDEX name_idx ON emp (ename);
index_tblspc H[O[SAT0[A L0 9o 22 AHAE BHELC
CREATE INDEX name_idx ON emp (ename) TABLESPACE index_tblspc;

&

[

2

oot

=
=

ALTER INDEX, DROP INDEX

3.3.15 CREATE PACKAGE

0| &

CREATE PACKAGE - AJ2& Tj7|X| AFRS HolgtL|c}

He

CREATE [OR REPLACE] PACKAGE name
[AUTHID (DEFINER | CURRENT_USER)]

108



as | AS)

[declaration] [...]

[(PROCEDURE proc_name

[(argname [IN | IN OUT | OUT] argtype [DEFAULT value]
)]

|
FUNCTION func_name

[(argname [IN | IN OUT | OUT] argtype [DEFAULT value]
()]

RETURN rettype;

)

1[.]
END [name]

=k

CREATE PACKAGE = A|22 Ij7|X| AFS Fo|&tL|Ct CREATE OR
REPLACE PACKAGE = M2 Tj7|X| AFYS GHEAL} e J|&E AP CHA|BH|CH

£7|0F O| 0| ZEE[OUAE % W7|X[= RZE £7|00A d-dELth £7(0F 0| F0

ocood
9= 4R, Wj7|X|= &x| A7|0H0|A A$AE L|CE CREATE OR REPLACE PACKAGE £ A+g3}0]
7|E W7|X| GelE Aot 2E7 UX| W= o M2E I7|X|Q] 0|F2 s¢st £7|0t9

7|E m{7|X|Q| O|E3t LKISHK| G#OtOF BhL|Ct.

Z2AIME &85t AEAZE T7[X2] 2FAHL CH

mjo

T7|X|of Ch3H AIME LIS 6 Be HASUAL.

o7H e 4

name

MBI T7|X|2] 0|2 (A7|012 $AIE O|E& 7).

DEFINER | CURRENT_USER

7| K|of M HZBHs GlO[E{HI0|A Ao CHE HMA WTHS HHEI| o) m7IXIQ AL

A% (DEFINER)S AFBEHX|, Tj7|X|Q] ZT2IMS AHs0] Sxf ALEXIS| A
(CURRENT_USER)S AL Z{QI7}2 ZMBIL|Ct 3t DEFINER & XHZ0| EX| %= O|0|EfB|o|A
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AHE Fx=ots WX 27K M 25 METLCH SHH CURRENT_USER Ol A =
m7|X|o] =2 WS HASI0] A AEAtS] HM ZZ=E ARSI DEFINER 7F 7|2 Y LICH.

declaration

public B, &, 7{A, REF CURSOR M QIL|LC}.
proc_name

public Z2A|X9| O|EQlL|LC}

argname

ols=2| O] YLct.

IN | IN OUT | OUT

Ol BEQYLICH

argtype

T2O/O 9l O|OJE Y &L Tt

DEFAULT value

23 Ql=0f et 7|=gt Lt

func_name

public &=%=92| 0|2 ¢|L|LC}.

rettype

Hheh gro| OO B @i LI L.

of

empinfo 7| X| AFF2 CF29| 3 7H9| public @47} ESHE|{ QS LTt public B4, public

o
ZZA|X|, public 3t QLICE O] OX|0f QY= 7| K|S 222 CREATE PACKAGE BODY S

HESHAIR.

CREATE OR REPLACE PACKAGE empinfo
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IS

emp_name VARCHAR?2 (10);
PROCEDURE get_name (
p_empno NUMBER

);

FUNCTION display_counter
RETURN INTEGER;

END;

&

[=4

i
o

=
=

CREATE PACKAGE BODY, DROP PACKAGE

3.3.16 CREATE PACKAGE BODY

0|&

CREATE PACKAGE BODY - Aj22 Ij7|X| 228 Ho|siL|Ct.
He

CREATE [OR REPLACE] PACKAGE BODY name
(IS | AS)
[declaration] [...]
[(PROCEDURE pro ¢c_name
[(argname [IN | IN OUT | OUT] argtype [DEFAULT value]
)]
(IS | AS)

program_body
END [proc_name];
I
FUNCTION func_name
[(argname [IN | IN OUT | OUT] argtype [DEFAULT value]
L ..DI]
RETURN rettype
as | AS)

program_body
END [func_name];
)
1.1
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[BEGIN
statement; [...]
END [name]

nx

g

CREATE PACKAGE BODY 2 MZ& mj7|X| EF& ™o|gtL|Ct. CREATE OR REPLACE
PACKAGE BODY = M2 Tj7|X| 2L BS7iL} 7| 1j7|X/0] B2 O} 5 S1LIE

27|10t 0|50 ZHE|OU= 2 WX 222 XFE £7(00|M Y& Lt 27|0F 0| F0]
o

o =
Bl 4% Aol 27|00 dgELUC M2 I7|X] 222 0|§2 &

O

2ot 7|02 7|E
o 7| K| AbZat Lx|sfor $L|Ch. 2Lt CREATE OR REPLACE PACKAGE BODY & At83t0| 7|=
7|X 222 golg #HEstHs =7t UX| He o M 7K 222 0|52 st

ﬁ9|'3f9| 7|& W7|X| ==2f o|Ext %Ilsl'xl QsOrOF ghLfCt. TZ|X| 220 CHSE XbMITH
6.1.2 x

2t A 6.22 TS FESIMAIL.

mn

Oj 7l M ==

name

ddst= m7|X| 222 0| (&7|0t2 A& O|Ek 7t5).
declaration

g ®4, ¥, 7{A, REF CURSOR MQiQiL|Ct.
proc_name

public ZTZA|N EE& private ZTZA|X 2| O|EAL|Ct proc_name 7} =&t 01&2 1j7|X|
ArO| Ho[0] A= EF public ZEA|NYLICE FOlE|X| 2 BL, private Z2A|X YL[C}

argname
el=2| O|E YLt

IN | IN OUT | OUT

112



Z22o| ol [ o|EHE Lt
DEFAULT value

Q2 olaof st 7|27k Lct

program_body

func_name

public &% =& private &4=2| 0|2 QIL|Ct. func_name O] SE 012 T{7|X| A0

= 1= 9]
=N Us BF public FULCE Fo|=|X| @2 82, private 2= L|Ct
rettype

Hhet gro| OOl By gL L.

statement
SPL 23 FFEYLICEH I{7|X| =7|=t 222 282 MZ otHIH MM E L CH

oll
e 2 empinfo Ij7|X|o| £2QL|C}

CREATE OR REPLACE PACKAGE BODY empinfo
IS

v_counter INTEGER;

PROCEDURE get_name (

p_empno NUMBER

)

IS

BEGIN

SELECT ename INTO emp_name FROM emp WHERE empno = p_empno;
v_counter : = v_counter + 1;

END;

FUNCTION display_counter

RETURN INTEGER

IS
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BEGIN

RETURN v_counter;

END;

BEGIN

v_counter : = 0;

DBMS_OUTPUT.PUT_LINE ( 'Initialized counter");
END;

CtZ O|Al= empinfo {7|X| Z2A|XQ}t &5 AHAMSIY public HEE BEA|GL|CH

BEGIN

empinfo.get_name (7369);

DBMS_OUTPUT.PUT_LINE ( 'Employee Name :'| | empinfo.emp_name);
DBMS_OUTPUT.PUT_LINE ( 'Number of queries :'| | empinfo.display_counter);
END;

Initialized counter
Employee Name : SMITH

Number of queries : 1

BEGIN

empinfo.get_name (7900);

DBMS_OUTPUT.PUT_LINE ( 'Employee Name :'| | empinfo.emp_name);
DBMS_OUTPUT.PUT_LINE ( 'Number of queries :'| | empinfo.display_counter);
END;

Employee Name : JAMES

Number of queries : 2

&

[

2

oot

=
=

CREATE PACKAGE, DROP PACKAGE

3.3.17 CREATE PROCEDURE

0| &

CREATE PROCEDURE - MZ2& M ZZA|NME Ho|stCt

e
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CREATE [OR REPLACE] PROCEDURE name
[(argname [IN | IN OUT | OUT] arg type [DEFAULT value]
)
[AUTHID (DEFINER | CURRENT_USER)]
(IS | AS)
[declaration] [...]
BEGIN
statement; [...]
[EXCEPTION
(WHEN exception [OR exception] [..] THEN
statement; [...]) [...]
]
END [name]

=k

CREATE PROCEDURE = A2 A Z2A|XE Ho|gL|Ct. CREATE OR

REPLACE PROCEDURE = M2 ZZA|XE QEAL} £ J|ZE TRA|XNE CHHELCt
27|10t 0|F0| ZetEl B2, ZRAXNE XgE 27|00 dgE L £7(0F 0|F0] &
T2AXE $xf A7|0t0) M A4 g L|Ct CREATE OR REPLACE PROCEDURE £ AR 3}0 |§
Z2AIMO B2l #astA e =7t AR B2 o MEE ZRA[X2 Of 7|0
7|E Z2AIXC| O|F1t LX[SHX| GhOtOF gL|CY.,

_QEI-{)—A
- O |_—

Z2AHE UE AR ZRAMe| 4RIt guch
AR Cfet XEMSH LIS H 423 B EESHAL.
o7H e

name

ddot= Z2AIXC| O|F (&7]0t2 +4E O|§= 7Is).

ol=2| O|F YLt Q= Z2AIN 220 A= O|FoM F=ELUCH

IN | IN OUT | OUT
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IFREQLICLIN S 147} 3 8Ol 21492 MIBLICE 0|H0] 7|2 YLt IN OUT 2
_/'\_ H <] o (o)

== XNELLHCh

argtype

Z2AXNo| Q4 Ho[HAYLICEL ¢4 HoHAE2 7|2 HO|HY, E= 7|&EQ ZAAHO| & =k
AEHLCH ZE 7|2 HO|HAE0| ZO|E X|EsHX| E&LC o|E &M, VARCHAR2 (10)0| OfdHl
VARCHAR2 2 X|X&tL|C}.

Z1 .2 tablename. columnname % TYPE © 2 ZEXEIL|CE O|ZdE AISIH HIO|E Hol7l HE

CIHEtE ZE2ANZL QEs 2R AEE OP" o f8g = JA&ULCL
DEFAULT value

ZZAME =28 O Q7 HEEX (ol g8 22 7|20 ASELIOL 52 RET}

IN OUT = OUT 9 ZS DEFAULT 7} X|™E|X| %&LICH
DEFINER | CURRENT_USER

m2ARO|A &ESH Hlo[ElHo]A Ko Cst °HA| Hste AHSY| Y8 Z2AIA
2L Xo| #3t (DEFINER)E AL2SI=X|, EZAIHE A0 S| AFE2Xfo Rt
(CURRENT_USER)E AI23}=X| X|™HetL|C} ESL, DEFINERE AH40| X &= OO EHHO|A
HHE HRSGEZ TZAH AQKC ZA ZEE ALSSHLICH 3HH CURRENT USER O A<=
ZRAINE MMSIOl S| ALBAL| ZA H=E AFRUIL|Ch DEFINER 7} 7|2 QiL|ch

declaration
#H==, &, REF CURSOR Q1 L|C}.
statement

SPL =213 EXQL|Ct. DECLARE - BEGIN - END 222 SPL 2
7oSHAI7| BERFLICE OpetA g5 220 SHE =250 /)l & UAsLHh

2T =T SES
exception

NO_DATA_FOUND, OTHERS o Z2 o2l =HFH L|C}
of

ChE ZZA|NE emp H O[22 2

= BAlgLC
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CREATE OR REPLACE PROCEDURE list_emp
IS

v_empno NUMBER (4);

v_ename VARCHAR?2 (10);

CURSOR emp_cur IS

SELECT empno, ename FROM emp ORDER BY empno;

BEGIN

OPEN emp_cur;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME");
DBMS_OUTPUT.PUT_LINE ('----- ------- %
LOOP

FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN emp_cur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_empno | | "| | v_ename);
END LOOP;

CLOSE emp_cur;

END;

EXEC list_emp;

EMPNO ENAME
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD
7934 MILLER
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Che ZEAINE N@ ¥, 012 U NS st o4 B0 IN OUT It
I.

OUT & ME8T UL AM=2 X FE Ha H=E HEg2= HMetLLh #5 =+ fle 39 X8
O|ES HIT2= CHA| AFLICEL AYO 252 Z2ANE 2EYLICL

CREATE OR REPLACE PROCEDURE emp_job (

p_empno IN OUT emp.empno % TYPE,

p_ename IN OUT emp.ename % TYPE,

p_job OUT emp.job % TYPE

)

IS

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

v_job emp.job % TYPE;

BEGIN

SELECT ename, job INTO v_ename, v_job FROM emp WHERE empno = p_empno;
p_ename : = v_ename;

p_job : = v_job;

DBMS_OUTPUT.PUT_LINE ( 'Found employee #'| | p_empno);
EXCEPTION

WHEN NO_DATA_FOUND THEN

BEGIN

SELECT empno, job INTO v_empno, v_job FROM emp
WHERE ename = p_ename;

p_empno : = v_empno;

p_job : = v_job;

DBMS_OUTPUT.PUT_LINE ( 'Found employee'| | p_ename);
EXCEPTION

WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE ( 'Could not find an employee with'| |
'number’| | p_empno | | 'nor name,’| | p_ename);
p_empno : = NULL,

p_ename : = NULL;

p_job : = NULL;

END;

END;

DECLARE
v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;
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v_job emp.job % TYPE;

BEGIN

v_empno : = 0;

v_ename : = 'CLARK';

emp_job (v_empno, v_ename, v_job);
DBMS_OUTPUT.PUT_LINE ( 'Employee No :'| | v_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name | | v_ename);
DBMS_OUTPUT.PUT_LINE ( Job | | v_job);

END;

Found employee CLARK
Employee No : 7782
Name : CLARK

Job : MANAGER

&

[=4

2
o2

=
=

DROP PROCEDURE

3.3.18 CREATE PUBLIC SYNONYM
o|&
CREATE PUBLIC SYNONYM - MZ& public £2|0{E HNo|stCt
e
CREATE [OR REPLACE] PUBLIC SYNONYM name FOR object
43
CREATE PUBLIC SYNONYM Gj|O|E{H O] A& ZHX|0f CH$F public S2|01E HolgtLICt &2l0l=
AHE ExSH=H AF8Y += U= E CHE O|FYLICE public 2|0= HIO|HH|O[A0N 2
A8 4= USLICH CIOJHHO|A SHAHS| BRE AEXIL HEY = ASL O

CREATE OR REPLACE PUBLIC SYNONYM & OftZEX| QL|CH SEX|EE 22 0| E9| public 2|07t

A= 82 HAEL
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YutH oz HO[EH 0|4 AKE SQL BROIM MHS| HAFEE A7|0} 0|0 XY
SAlEls 420, S00{7h 988 LICH Ko Holsl Sojojs £AlgX| %2, Lo 0|20z
ZHEsA &E g

public S2/0{0] TH3H XL LHES H 224 S HEGUAIL
UHEES
name

A& public S2/0{2| O|FLILC}.
object

public 52|017} 4-g3t= HIO|EHO|A AKX 2| O|F (£7(|0t2 At O|F 7ts). H|O|EHH| O]~

AH= HOIS, f AL, CHE 3207t 2 & AFLICH

—_—

4

o>

2E MEXZt public S2[HE BtE 5 UASLICEL SEL Hot0] ERSHA| HELIC

PUbliC S2l0j= B2E ALEXA0 o3 2E SQL 2¥0AM Hx=2E + UASHEL d2L, 52[0(7t
Zoh= O|O[EHH| o[ Ao HAESH S0 A= AHERS] 20T, SQL & 20|

FL|CF.

L

0z uﬁ
OH
ot

public Z9|0{& A7|0te] LA R0| OfL|X|2t, database - wide O|& @l L|C}.
public E0/0j= EXfSIX| Qe HHO| hSHME BHS 4 YBLICH

public S2[O{0lA T3t H|O[E{H| O] ZHHOf CHot KM Ol F= X AHEXtS
ZEELICE WatM public 2|0 AFEAHE EZ HIO|EHO| A AHof HES dots 4
A0fof gLt

oll
A 7|0+ O|& enterprisedb 2| emp H|O|E0| Ci%t public 52|0{ personnel & AMetL|Ct.
CREATE PUBLIC SYNONYM personnel FOR enterprisedb.emp;

&

[=4

i
o2

=
=

DROP PUBLIC SYNONYM
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3.3.19 CREATE ROLE
VES
CREATE ROLE - M|2& H|O|EH|o|A dshe H™o|siCt
e
CREATE ROLE name [IDENTIFIED BY password]
a9

CREATE ROLE 2 Postgres Plus Advanced Server 0| O|E{H]| 0|
FOrg U 922 XAl HIolHH|o|A ANE 27T = AX

AMEIE|YLICE I =0 Wt "AFBA, "AE" 52 & ZF 442 = AU M2
go| iUt et MAS AlZSts o AH8E =+
H0oj5t2{™ ALTER ROLE HHEZ A5 . CREATE ROLE HHE
HTHo| AALL s HIO|EH|0| 22| IR X O0|0{0f gtL|C}.

|>
mju
m
| >
m
=2
=
19
et
mjo

o|= &2 |OGIN
&Lt LOGIN ot
A8 St2{ ™ CREATEROLE

o
ey
=
k=X
=

=
to

oI S 0|8

lo

rr

IDENTIFIED BY ®O| X| M= Z <2, CREATE ROLE HHC = Af2 A4
A7|0HE BdetLch M2 BtE 90| A7|0te| ARXHL|C

ocood =

dste GlO|E{HI0|A SBAE £E0IM HOE D2 S2AEC| BE HO|E{HO|A0A ABES
20| FolSHAIL.

TP EES

name

ool AYSE ML MAYSE LOGIN 48 7H ot ofo|7} UK, of
SH0| gl Ag2 FoE 4 USLICH HAYS 952 MAZ YOl g FP, of SHL
MErs 4 s
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O-‘I'é'l-ol EYSE=2

-1 =— 1T o=

HAS5I2{H ALTER ROLE, &gts AlX|sl2{™H DROP ROLE & ArE34A|2. CREATE ROLE ¢ X|H™
© BE %42 L}50| ALTER ROLE BBO2 #Wys 4 AsLict

AgCe=z AM8ED A= Il 92 7t 8L AHo et #
H 9 GRANT @ REVOKE £ At83t= Z{QL|Ch

19
n
o
Ofru
£l

P I§AE= Z|C§ 63 Ap7HK| LT

of

admins 2H= TAYE7} Qe s(a2|n A7|0hE MAeL|Ct

CREATE ROLE admins IDENTIFIED BY Rt498zb;

d|

=

[

oot

=
=

r

ALTER ROLE, DROP ROLE, GRANT, REVOKE, SET ROLE

3.3.20 CREATE SCHEMA

0| &

CREATE SCHEMA - MZ2& A7|0tE Fo|otCt

Ha

CREATE SCHEMA AUTHORIZATION username schema_element [...]

nx

g

CREATE SCHEMA = 1 7f| O|&Q| ZHN| 7} &=l username O] ARG MEZ2E A7|OIE
Ao 27|01t AK= 1 742 EMMAM WYL 7] o 2= M7 EdxAHLY,
£ AF|OIE JbE BE AHE ftos O ADjshs HYLICH (Orace oA Af A|Obs
S OX|X| RELICE username 1t A7|0h= AFHO| ZX§3{OF S L|Ct)

A7|0k= 7|28z WY AHO[AYLLE 7|0 FHE AN (HOIS, 7 )7t ZE U
of2igh Mo O|F2 CHE 27|00 EXSt=s HHE M2l o|Fa == J2BUSLICh
Y& M= 270 O|F2 HFO= O|FS "oHg"ot7LL East A7|0E EZYsts A4
B2E 2850 A8Y = UAFUCE PR @2 AHE 22l 27[0F (CURRENT_SCHEMA
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13 5t9l 382 71 = ASLITL o9
P2 7|=Her A0 UE 2 AR = OE FEA SO FASELUCE QgL g
RE M= X¥et AHEAZE £2/SCE oM CHELICE

TP EES
username

M2 ~7|0t8 2Q8 ALgXtS| 0|SQLICE A7|0t O|SE username I Z&L|Ch
FIERKATIO| Al 0[9l0] ALBAITF AQSHE AT|OIE MNE 4 YBLICL (2242 T FA;
Postgres Plus Advanced Server O A &g, username 2 Z=XfsfjOoF StL|Ct. d2{Lt A7|OH=
EMHA| HELCE Oracle M 25 EX3{0F L)

schema_element

27|00 YgE AHE Feldts SQL FEE
CREATE VIEW, GRANT £ 0| L2 AIRE £+ A&
2ro| P A8oH U= & AL

|Ct. CREATE SCHEMA L{O| A= CREATE TABLE,
ICh CH2 B8Ol M A7|0IE WS 3

o
Cr -

=

£7|0rE RS2 H, dAdSts ALEAIE WY CIOIEH|O| A0 M CREATE HotS Z7HMOF gL Ch
(22 #+HOHE= of21gt Mefol SlsLth)

Postgres Plus Advanced Server = 0f7|0f| LISl SAl 0|20 & CREATE SCHEMA 3 210| HAIO
JUEL|ICE OdglLt, A5 Oracle ¥} = 3tE|X| Q& L|CH

of

CREATE SCHEMA AUTHORIZATION enterprisedb

CREATE TABLE empjobs (ename VARCHAR2 (10), job VARCHAR2 (9))

CREATE VIEW managers AS SELECT ename FROM empjobs WHERE job = 'MANAGER'
GRANT SELECT ON managers TO PUBLIC;

3.3.21 CREATE SEQUENCE

0| &
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CREATE SEQUENCE - M2 A|REA MMI|E HolgtL|Ct
e

CREATE SEQUENCE name [INCREMENT BY increment]
[((NOMINVALUE | MINVALUE minvalue)]
[(NOMAXVALUE | MAXVALUE maxvalue)]

[START WITH start] [CACHE cache | NOCACHE] [CYCLE]

29

CREATE SEQUENCE & A

2R ANEAL Bz WY7|E TELCL §5], M2 name 0|2
21T 171e dE K|H E52 =l

=
IS0 T|BfELICL MY O FYS MY

AFBAITL 28 BHLCh

2700t 0150| ROiE AL, AlFAL XHE A7|0)A M
ABAE $TY A7|0t004 HELCH ABA 0182 SUs &

ocood

|C}. A7|0F 0|20 Qo
|ofe| Ch2 A|AA, HO|

—_—

N T

ol A, 7ol o]t Hatof BfLCt.

AFEAE OLE & NEXTVAL CURRVAL &t4=E2 At23}0] A|ZAES XEISHL|CE O] &t CHel
3.58 01 7|M=l0f A&ELIC

TR RS

name

dEst= AEL0 O|F (27]0r=2 #=AE 0|8k 7ts).

increment

INCREMENT BY increment O] 1= X A|R2A MM MEZE AREA S oHE I 3o
SotEdE 2ELLCL O Ojft= ME At QL f Y7t XGEH QEX T AR, 57t

ANYEE LK A[BAE TELLE XF5HA| @2 8% 7242 19Ut

[ — I
NOMINVALUE | MINVALUE minvalue

MINVALUE minvalue 2 A|@A7F Hgots AH2gE AFHLE O o7& U8 Arg Lt
o] of77¢ XI’“EIXI *% B9 52 7|9=2 NOMINVALUE 7} XIE|H 7|2 40| A E UL
= H= 1 WEkte Oe -263 -1 YU

NOMAXVALUE | MAXVALUE maxvalue
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MAXVALUE maxvalue BE A|RZAQ X CHZfeS ZAXNSHLICE O] O F+= MEH AMSHQIL|C} O]

=
Ol 7t RIYEIX] 2 E2 22 7|9E=Q NOMAXVALUE 7} X|ZE|M 7|=220] AHEE L.
A2 7| AT QEXE U 263 -1 YXte Te -1 Utk

start

START WITH start O{ L& Ar83HH 22| Xto|M AL HZE AZE 5= JUFLCL Of
Of = MEd AL L|Ch 7[2Ho 2, AH EXte 42 minvalue, L 2lAE=0|

—

42 maxvalue ¢! L|LC}.
cache

CACHE cache 2412 Dj2| ZEoID B0 XFE ABA HSS XL oo up2t
ANAS W2 T & ULICh HAZS 1YL (SHHo] 179 oto] A
NOCACHE) 0|Z40| 7|=29lL|C}

CYCLE

CYCLE 242 Aot AIBATL 817 (28%t2) 7049- maxvalue, LH Ykt ZL minvalue)o
O|2S O 1 AIBAS WAL 4 Y&Y

Ct.
QEX}t&0o| Z2 minvalue, LHZIXtE0] AL maxvalue ¢ |I:f

CYCLE O] = (CIZEE) AEA7F ehAof ==t 20| NEXTVALE ==5tH 0f2{7}
SAISIL|CH NO CYCLE 7|92 & 7|2 MHS M3l © ALRE LTt ot o] S42 Oracle It
SetE|X| S

=
A B AE big integer HALS 7|HIO 2 SHL|CL OMH2tAM 8 HIO|E M= ®HQ| (-

9223372036854775808 1t 9223372036854775807 AtO))E x1tst= A E27tsTLCH HIH

QEE SUEL 8 HIO|E F4E KUt UMY QS +& UBLICL 0 FP AFAL

.|
o
HE INTEGER QG4H2 AFETHLICE (0] A0, "=, - 2147483648 Of| M| +2147483647).

o2 2385t AEA HHE o MU0A SAIOf AFESHE o[22

of 2 2 ABL Ao AMASHE SO HE A[-L

'—IEP- 2|3 FHAl Bt AHOf W2l AR ZHA e OFX| 9
of

>+

_—

4 M NEXTVAL 9| C+& cache -1 AFE2 A|H
2t AL grs gretetCh MM0| ZHEE0] AFEEX| &2 AIEJ_ tﬂz
22 0 AL 2o 2aHo= AFAN "0 YL

Y

rE
= oX mo ru|o
r|r —O
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S0l o MAOM EEOf A[RA gHo] 2Tk

| -
-
AB2 #9| 9lo] 20| MMH & AL OIS S

re

,cache 7} 10 Q1 AR E Mzt

ULLICH MM A 10|A 107IK|2 &Hesl NEXTVAL = 18 HiSHStL|Ch MM B OfjA]

A7F NEXTVAL = 2 & 44dt7| Hof 110(A 20 & &2 35ta, NEXTVAL = 11 & BhetetLCt

[H2tA cache & 1 2 MASHH NEXTVAL 20| 2MCHE MAME|= Zo| 2 7t 2AX|C cache £

1O 2 202 MMSIH, NEXTVAL 20| B5 CH2H| |1, AC|2 A4S & & L|Ct Est
=

last value = NEXTVAL o ttzt O{ &0 2tABI0| Ol= MHS SHAML =EE|= ORX|2 ZHL T
oll
101 02 A|Ztg|: serial Ol Q2xXta A|FAE OSL|CH

CREATE SEQUENCE serial START WITH 101;

Of AlEA0AM BE =

ujru
>
m
o
-
o

SELECT serial. NEXTVAL FROM DUAL;

nextval

NOCACHE =M1} 2| supplier_seq 2t= A|EAE PHEL|LCH

CREATE SEQUENCE supplier_seq
MINVALUE 1

START WITH 1

INCREMENT BY 1

NOCACHE;

Of A|AA0IM CHE M2 E MEfRiLCh
SELECT supplier_seq.NEXTVAL FROM DUAL;

nextval
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[=4

2
o2
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ALTER SEQUENCE, DROP SEQUENCE

3.3.22 CREATE TABLE

0| &

CREATE TABLE - A|2Q HIO|E28 Ho|strt
e

CREATE [GLOBAL TEMPORARY] TABLE table_name (
(column_name data_type [DEFAULT default_expr]
[column_constraint [...]] | table_constraint) [..]

)

[ON COMMIT (PRESERVE ROWS | DELETE ROWS)]
[TABLESPACE tablespace]

column_constraint 0] U= FEQL|CH

[CONSTRAINT constraint_name]

(NOT NULL |

NULL |

UNIQUE [USING INDEX TABLESPACE tablespace] |
PRIMARY KEY [USING INDEX TABLESPACE tablespace] |
CHECK (expression) |

REFERENCES reftable [(refcolumn)

[ON DELETE act ion])

[DEFERRABLE | NOT DEFERRABLE] [INITIALLY DEFERRED |
INITIALLY IMMEDIATE]

2|1 table_constraint T+& QI L|C}.

[CONSTRAINT constraint_name]
(UNIQUE (column_name [...])

[USING INDEX TABLESPACE tablespace] |
PRIMARY KEY (column_name [...])
[USING INDEX TABLESPACE tablespace] |
CHECK (expression) |
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L|ct.

b

=

.
o

Of ZO{X[X]|

=

O

o A7|ob o]
HOIE, A3z, 28, 7O O|E1 Hetof

: CREATE TABLE myschema. mytable ...

=

—

(©f
HOlE2l 1

12

3
£7|0re| Cf

o

—

X ClolEHo]20f 8l BOo|2& ZHELICE Of H|O
Z

L|C}.
Mot YAl HOIES

=
[

o

—

=
T

3

"
o
=

Ol

=

[INITIALLY DEFERRED | INITIALLY IMMEDIATE]

REFERENCES reftable [(refcolumn [...])]
[DEFERRABLE | NOT DEFERRABLE]

FOREIGN KEY (column_name [...])
[ON DELETE action])

7|0t of
IESH CREATE TABLE

CREATE TABLE
AL 48
Su@st A7|00

A

= /I3 & SlsLth

o

HOolEHYat 22 0

=
[

7|0re] 7]

<l

1600 74 O]

2o

= =
A ¥ 4E o ML)

B[ O]

EH A}

of7E

Lich wof

L

= X8

| Al ef

<]

=
10

Hd

|
N

SQL K| L|ct.

b

Tod
olo
oF

o
KO

ol
I
pall

2 g Holo

3

o
2

I

2 7t EF7F ASLILE E %

—

—

R

(e: ]
=

=x

m]

3

= M9

B[O

=

mlotel Hol

4

—_,

foll
jol
H

ol

|

gE= Fo|gL Lt Hol
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=

=

MHol 2 AIEO

—

H o

AgLCh @ Hef2 1 71ef Fofat
=

AL
e

MM SOl BIZEAISE ELCE (O] Al

4

O
—

2 YYELth gAl HOl

=

=

Al HO|E2

Al H[O]
(or2ie| ON COMMIT #H=)of Ats22 AME LT YAl HO|

- HOlE2 £7|0t=

| &

<]

=
—

7

H| Z7FA| 3}

—

GLOBAL TEMPORARY

TP EES
HH 0] A



Ho][229| ME L Oracle 2t S 3HE|X|
sz LAIHQ AYLCH

table_name
M d5t= Hol=2| 0|

—

column_name

M EIO|S0M ZSO0T Ee

data_type

Z HO|HYYLICE O7[0l= i XIEALE =
Server O A X|&35t= HlO|HA

DEFAULT default_expr

DEFAULT Of L Ljof &
o AIOI|_||:|. A.Iu_zrl_lal x

HATT
EEUCLD. 7249 HojHY2

JlgAle BE MY HR0A
glos 7gzke null Yuct

Ok

0] O{F£ H| EZ SQL H|O|E{H| 0| AL}
OiZ2H 0| MM O]HS AtRSIE ZH2 &

He ZO| null 22 7HE =+

(A7|0t2 24

SO CHt Kbl

Mo|2 X|NSH sy

o| tHE

3x) Hlojg

AXEE KPPt o0l 7|2

OFA
(=]

L|c})

E9| HIoH Yt

gl_|-)k

2of tfet

Al HIOIS0A E8El=

gof 7|= HlolE Zto] &
wA HE

X0k gL Ct.

| M T S ELCH 22

820 A8

ILCh E0of 7]
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UNIQUE - & Rt
UNIQUE (column_name [..]) - H|O|& X<

UNIQUE X o =2 H|0|E2| 1 7] o[¢2el @ & 180 ARet ¢ttt A=F

AFgUCh 27 HOlZ Mo S52 17d E Moo 2X2 20t o2 220 28 J|sS
ZEX| R A LIL.

D& Mo =AM, null g2 S A2z ZHFE[X| YELC

Ztzto] 1R HlOIZ M2 HOIZO CHE 2] X XAUOILL X 7| RO ZU0| ofsf FYE
PN P X=X

24
g A2 MZ OHE 0|2 AH Eo TS XIFsHoF gLt (22 052 XFstH, 2
|

2 3 GAHELID.

PRIMARY KEY - & X <f

PRIMARY KEY (column_name [..]) - EH|O|& X|<F

x 7| Mot =742 Hloj2o| 1Y e 10[40 Yol 1L gt (E2E|X e b, Hl null gtot
2t 2 X|™THLCL 7|&™ 22, PRIMARY KEY = Eh&E3h UNIQUE 2F NOT NULL =%t¢l ||Z|- 2Lt
F 7]= CH2 B0[20] nReh & AlERIEA QA3 % x

se A7(0f A0 e WOl 3 MBS HE olojg)

ne

Mot == HOIS Mool 2tARI0l 1 74 HOl20 ALY == U= F 7= 170 2YLICH

F 7| Hef2 st Hols0 gelE EE i MUz, X¥E € s OE olge=
g Mgts RI'gofor gL ct

CHECK (expression)

e U MEL W EE WY WIS

o © O
CHECK T2 8 % AY XYg 9
]

ZZ=A|7|= Boolean &o| ZAIE Htztsi=
0

_,_
i

AlIL|CH BEHAO| true == unknown O™

20| false 7} & &%, O3] 027t $EE|2 | s

U&LICH & Moo 2 XIHE check HOtL 8T Jo| 7Rt HZxE 4 QI0{of SHLIC) 3HH
X

HOlE Moo Les 42 o2 85 =g =+ =& AFLILCL
M, CHECK Al2 MEF2[et 2w do| & o|ee gte ZE + lELICh

REFERENCES reftable [(refcolumn)] [ON DELETE action] - & X|<f
FOREIGN KEY (column [..]) REFERENCES reftable [(refcolumn [..])] [ON DELETE actio n] -
HolE= <
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=0 1 71 == 11

Z=d2 M HOO

Lict. o2y 7| mlet

L

of Z7UZ KW

Q2 7| A

=
[

0| o+

Fr|= 42, reftable 9 = 7|

A2
o =

refcolumn 7}

L|C}.

I

= 7t% ZOo[ofof g

7| Hof

H7p 2L ch ON
LICt. M efol X|HE R|2t=

]
(L

O Hlo|=2l & GolEo

AE gols

Tl

I

o
o
=

2 A8

LHo

CASCADE

wez digct

OH

SET NULL

L|C}.

3

-
o
=

Aole €2 null 2 23

PN
=

= QA0 F7ista, o2 7| Eif BE H=

A
=

A0| FSHCH

DEFERRABLE

NOT DEFERRABLE

L|Ct. XA

St
=1

=Xl 4FE Mo

AR UL XA Zhsot ®Mob HA
MH7FX| X|HA|Z 2= RU&L|CE NOT DEFERRABLE O 7|2¢IL|C}

( SET CONSTRAINTS

=
—

Wl
(=]

A, 22 7| M efgrol of

.
O:
—

& gL

2 KAl

2 M

L|ct. o

L

188

.
[e]

olTtE

INITIALLY IMMEDIATE
INITIALLY DEFERRED

Mot dAtel 712 AZhE

LICt. X|2fo| INITIALLY IMMEDIATE

HMefol XeE= B2, 0l ofF

L|C}. 0l240|

I

o
o
=

S Mt 20| HA
10| B2 Mot ZALELICH FoF ZA}

Xt
(=}

O

I.

| 32, 2

o

I

Nk

71 2L L} X|2FO| INITIALLY DEFERRE

AlZt2 SET CONSTRAINTS

ON COMMIT

ON COMMIT & Af3}0

UL Cf

2 7tX| 40| ALt

o
=]
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PRESERVE ROWS

EMMol = AF0AM S8 SH0| AR HSLITh 0|A0| 7|=

—

SEYL|CE (0|42 Oracle ot D 8te[X| @& L|CE Oracle o 7|2 &2H2 DELETE ROWS & L|C})
DELETE ROWS

YAl BHO|EL BE #2 2 EUMM 20| oM AXELCL 72N 2 Aol uotct
AH&2 2 TRUNCATE 7h H# gLt

TABLESPACE tablespace

tablespace &= A E|0|&£0| 2HE0{X|= E|O|E2AHO|AQ| O|2QL|Ct X|™ME|X| U HE2,

s

default_tablespace £ AFE3%TtL|C}. default_tablespace 7} & 2AtZ0|H, H|O|EHH|0|AQ| 7| &
HOIE2HO|AE AR L CH

=

USING INDEX TABLESPACE tablespace

0| O{ A2 Ar83}T, UNIQUE = PRIMARY KEY X|tmp RSl OlHAZ ot
HOISAMO|AE g & ASLICE XZEX &2

AL, default_tablespace & At8%tL|LCt. default_tablespace O] 32XAtEQl AL, O O|E{H|0|A Q|
7|2 HOIZEAHO|AE AMERILICE

=

=M

Postgres Plus Advanced Server = A2 2t 11
1 18NS HESHLCE MEtA = 7| Yol HA|
L} 22 CREATE INDEX £ EEBIAAIQ).

of

dept E[0|21t emp HlO|2S BHSU|CH,

CREATE TABLE dept (

deptno NUMBER (2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR?2 (14),

loc VARCHAR2 (13)

);

CREATE TABLE emp (

empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR?Z2 (10),
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job VARCHAR2Z (9)

mgr NUMBER (4),

hiredate DATE,

sal NUMBER (7,2),

comm NUMBER (7,2),

deptno NUMBER (2) CONSTRAINT emp_ref_dept_fk
REFERENCES dept (deptno)

dept HlO|Z0| 1R E0Z XoFS HolgrLict DY HOIZ MotS HolZol 1 7 Ei=
s492 Folg + YsuCt

CREATE TABLE dept (

deptno NUMBER (2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR?2 (14) CONSTRAINT dept_dname_uq UNIQUE,

loc VARCHAR?2 (13)

)

dAb @ MY =dS FolgHct

CREATE TABLE emp (

empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR?2 (10),

job VARCHAR2 (9)

mgr NUMBER (4),

hiredate DATE,

sal NUMBER (7,2) CONSTRAINT emp_sal_ck CHECK (sal> 0)
comm NUMBER (7,2),

deptno NUMBER (2) CONSTRAINT emp_ref_dept_fk
REFERENCES dept (deptno)

);

AL HOIS Mef =¢s Felghtt

CREATE TABLE emp (

empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR?2 (10),

job VARCHAR?2 (9)

mgr NUMBER (4),

hiredate DATE,
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sal NUMBER (7,2),

comm NUMBER (7,2),

deptno NUMBER (2) CONSTRAINT emp_ref_dept_fk

REFERENCES dept (deptno),

CONSTRAINT new_emp_ck CHECK (ename IS NOT NULL AND empno> 7000)

)

jobhist H|O| 0|

S A o S
=492 Moy

7| HolE Mot FolggLth = 31 HOIS Mef2 HoOlE2l 1 /) £=

4 4

A& L L
CREATE TABLE jobhist (

empno NUMBER (4) NOT NULL,
startdate DATE NOT NULL,
enddate DATE,

job VARCHAR2 (9)

sal NUMBER (7,2),

comm NUMBER (7,2),

deptno NUMBER (2),

chgdesc VARCHAR2 (80),
CONSTRAINT jobhist_pk PRIMARY KEY (empno, startdate)

job @9 7|Z¢tez 2HE o8 RFHLILE = hiredate €| 7|=¢!

=X
O
2 WYL

ro
%
o

CREATE TABLE emp (

empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR?2 (10),

job VARCHAR?2 (9) DEFAULT 'SALESMAN',

mgr NUMBER (4),

hiredate DATE DEFAULT SYSDATE,

sal NUMBER (7,2),

comm NUMBER (7,2),

deptno NUMBER (2) CONSTRAINT emp_ref_dept_fk

REFERENCES dept (deptno)

);
diskvoll H|O|EAL{|0|A0| dept HO|&S& BHSL|CH

CREATE TABLE dept (
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deptno NUMBER (2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR?2 (14),

loc VARCHAR?2 (13)

) TABLESPACE diskvoll,;

&

[

2

oot

=
=

ALTER TABLE, DROP TABLE

3.3.23 CREATE TABLE AS

JE

CREATE TABLE AS - F2| Zto| et M2 Hojl2s Fo|stLct
e

CREATE [GLOBAL TEMPORARY] TABLE table_name
[(column_name [..])]

[ON COMMIT (PRESERVE ROWS | DELETE ROWS)]
[TABLESPACE tablespace]

AS query

29

SELECT F&E0f| <lsf 4= HO[HE HOl=0
Ak HIole ¥& ZHA| AS LI (B
2

CREATE TABLE AS = Hlo|22 OIS
XL Bo]22] ¥ SELECT
x

=
M22 € 0|52 BAlet 555 TESIH € 0|52 2H

CREATE TABLE AS &= S E MASl= Ziuf H|%s}x|ot *E'HIEE F3{ CHEL|Ch CREATE TABLE

AS= M2 Hol=2 2 FStz| lell o #Et HElE

EUW'—IEF. 1 olF f2|el A= E1|0|501I ot B8 A2 M HIO|20| BHm|X] RELCh
g2, e Helot 2 E CHAl B2ttt

=
i
4o K
=
Hu
4o
0
°
s
|_O
=
oo
o
bt
H

E
_11
E
wn
m
—
m
(@)
_‘
Ho
o

TP EES

GLOBAL TEMPORARY
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0|Z40| X|HE|H, Ho|2€ Al HOo|E22 MMEILICH XpAM T
B2 CREATE TABLE 2 MZSHAAIS.

table_name
Mg HolZ2l o8 (A7|0I2 =4|F 0|EX 7ts).

—

column_name

M ElOl=2] € O|EYLICE & O|ES XIFotX| BB, H2o| 28 & 0|F2 AEYLICL

query

H2| 2 Y LT (5, SELECT HHYLLH) ALE 7ts

rot
-
Mo
0z
H

&

[

2

oot

=
=

CREATE TABLE , SELECT

3.3.24 CREATE TRIGGER

0| &

CREATE TRIGGER - |22 E2|7{2 Mot

ne

CREATE [OR REPLACE] TRIGGER name
(BEFORE | AFTER)

(INSERT | UPDATE | DELETE)

[OR (INSERT | UPDATE | DELETE)] [..]
ON table

[FOR EACH ROW]

[DECLARE

declaration; [...]

BEGIN

statement; [...]

[EXCEPTION

(WHEN exception [OR exception] [..] THEN
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statement; [...]) [...]

]
END

29

CREATE TRIGGER = MZ2 E2|7{Z HOolstL|Ct. CREATE OR REPLACE TRIGGER & MZ2
EQIHE TUS7Lt 7|EQ E2[HE AU

CREATE OR REPLACE TRIGGER £ A{R3}0] 7|Z0| E2|7o| HOo|Z HMASIHE 2X0| Q= o,
M2=2 E2[A 0|82 sY¢t HO|E0| FolE 7|&E E2[AH2| o1 YX[SHX| GfOOF ofL|C}.

Ed|AHe E2AHY O|MET} Fo|E Ho|E1t Z2 A7[0t0A SgE LTt

=3|H0f Cfst AMS Hes 5 &

o

mjo

SELTN
47414
name

dg5t= E2[A9l o|FY ULt

BEFORE | AFTER

EZAHE E2HY O|HME & Hof| == 2o 2 & AAX| ZFLHC

INSERT | UPDATE | DELETE

Eg|7E O|MET Zdst= HO[E2| O|FYLICH

FOR EACH ROW
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declaration

B4, &, R EF CURSOR MQIQIL|C}.

statement

SPL =22 ZAtQIL|CH DECLARE - BEGIN - END 222 SPL 22X 02 ZtFEICH= Mo
FOISHA| 7] HIZLICE WMEtAM E2|AH RO SEE 50| J}2 = USLICH

exception

NO_DATA_FOUND, OTHERS & 02| At<to| O|EL|LCt.

oil
C}S S SQL 2 the|a Aaiste E2|7QL|Ch E2IHE 2F0| A S0 E2/HI}
S LI} (emp Ef|O|20 INSERT, UPDATE, DELETE 7} AISHE! [jofct Qrelsti|ct)

CREATE OR REPLACE TRIGGER user_audit_trig
AFTER INSERT OR UPDATE OR DELETE ON emp

DECLARE

v_action VARCHAR2 (24);

BEGIN

IF INSERTING THEN

v_action : = 'added employee (s) on’;
ELSIF UPDATING THEN

v_action : = 'updated employee (s) on’;
ELSIF DELETING THEN

v_action : = 'deleted employee (s) on’;
END IF;

DBMS_OUTPUT.PUT_LINE ( 'User'| | USER | | v_action | |
TO_CHAR (SYSDATE, 'YYYY - MM - DD");
END;

CREATE OR REPLACE TRIGGER emp_sal_trig
BEFORE DELETE OR INSERT OR UPDATE ON emp
FOR EACH ROW
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DECLARE

sal_diff NUMBER;

BEGIN

IF INSERTING THEN

DBMS_OUTPUT.PUT_LINE ( 'Inserting employee'| | : NEW.empno);
DBMS_OUTPUT.PUT_LINE ( '.. New salary :'| | : NEW.sal);

END IF;

IF UPDATING THEN

sal_diff : = : NEW.sal - : OLD.sal;

DBMS_OUTPUT.PUT_LINE ( 'Updating employee'| | : OLD.empno);
DBMS_OUTPUT.PUT_LINE ( '.. Old salary :'| | : OLD.sal);
DBMS_OUTPUT.PUT_LINE ( '.. New salary :'| | : NEW.sal);
DBMS_OUTPUT.PUT_LINE ( ".. Raise :'| | sal_diff);

END IF;

IF DELETING THEN

DBMS_OUTPUT.PUT_LINE ( 'Deleting employee'| | : OLD.empno);
DBMS_OUTPUT.PUT_LINE ( .. Old salary :'| | : OLD.sal);

END IF;

END;

F2q

[

|

oot

=
=

r

DROP TRIGGER

3.3.25 CREATE USER

0| &

CREATE USER - AH22 C|O|E{H|O|A ARXA} AXS Ho|st|C}

He

CREATE USER name IDENTIFIED BY password

CL:

CREATE USER &= Postgres Plus Advanced Server H|O|E{H|0|A E2{AHO ME2 AFEXE
Z=7tgtL|Ct CREATE USER HHZ AE5t2{H OH|O|E{H|0| A 9| +IHFX O{OF SfLICt
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CREATE USER £ AIESIH A AIEAIRF S SE 0|29| A7|OrE THELICH MZ THE ARG
27|0te] 2RAYLCE AHEXZE AHH0| E|X| = OS2 7HN AME S W, 247t of
270t M Y& LT

CPEES

name

ALEXtel Ol & YL L.

password

ALEAe] IHAQES 2P YL L AR E= ALTER USER £ ARESIY LSO HEY =+

ol L|C}.

AN H

4
AFERE 0|21t HASIELE ATH 63 XpIA| YLich
of
john Ot AF8RLE BHSLIC

CREATE USER john IDENTIFIED BY abg;

&

[

e

oot

=
=

ALTER USER, DROP USER

3.3.26 CREATE VIEW

0| &

CREATE VIEW - M2 BE ™o|gtL|Ct

MHe

CREATE [OR REPLACE] VIEW name [(column_name [...])]
AS query
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=k

CREATE VIEW = #2|of 2 RE FolgHtt F= &M=2 EXsts A2 Ot LItk T,
HeloM RE = Wotot XgE #H27F fdE U
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deptno 30 2| 2= HHUS=2 Fd&E /RE TWSHL,
CREATE VIEW dept_30 AS SELECT * FROM emp WHERE deptno = 30;

&

[=4

i
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=
=

DROP VIEW

3.3.27 DELETE

olg

DELETE - E[O]201M #2 AtHgtL|ct
e

DELETE [optimizer_hint] FROM tabl e [@ dblink]
[WHERE condition]

[RETURNING return_expression [...]

(INTO (record | variable [...])

| BULK COLLECT INTO collection [...])]

2%

DELETE & X|HE HO|Z0|M WHERE HE SZAIIE g Mgl Ch WHEREO| gloH
X8t Hol22l 2= ds MM + USHCH Mt Zike fEstX|T WE0| gle &
Hol=ol A &Ltk

F4 : TRUNCATE FH2 HO|[Z0M Z& dE MAol= 20t ME WAHLIES MS LI

DELETE 20| SPL =2 1M AR L= A20|8t RETURNING

o
INTO (record | variable [..]) O{F+& X|HE %= QU&L|Ch =5t DELETE HHO| A= 1
o

O|42 EfolAL OHEILICL AN} 2 B oj4o] FRE 0lel7t YMBLICH ZAT o
RloP, Tf4 BRE B w4k nul O HTEC

DELETE H230| SPL =2 1M AR L= A2 3t RETURNING BULK COLLECT INTO collection
[.] O E XY = USLICL BULK COLLECT INTO O L& CHAHSZ 02 collection O] X|HE
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AL, Zt collection 2 EHYUO| AZbE}L ré 2 74 E|0{oF gL L}t &, collection 7F A E
O|0{ M= QtElL|C}. DELETE FZo| Zh H0| TS| MAEKX AL og HS
APIEIL|CE Zafel 2t SHo|| CHBH =7 return_expression = & HA| QA2 A|ZHSI=
collection o] @A QILIC}. collection O] U&= 7|&E He ALY ELICH ZADH7F H| O

Qo M, collection & H|O{RUEL|LC}.

A =0i| CHet DELETE A+O] RAOfof gL Ch =B, condition Of Lot
US 87| Al Y U0l SO A= 2= HOIS0| gt SELECT ZeHo| RUojof gLt

Hset Z2aol MY A2g MY 0 AgtE FAO| e Heguich X HEo
CHot RHAMSH 82 34 T2 EXSIMAL
table

7|Z HO|Z O|F (27|02 +4& O|§: 7t5).

dblink

4 HIOIHH[O|AE AlHSI= O|O|HHO|A Aol O|FYLICE HIO|HHO|A A0 Cist
XFM|8H L{2 2 CREATE DATABASE LINK B2 S ARSHAA|Q.

conditi on

A O FE 27t BOOLEAN gts Hrerst= AL Ch

return_expression

table 1 7 O|Ate] ¥o| ==l AIQIL|C} return_expression Of| A table 2| & O|Z0| X|HE=
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variable

return_expression @ 2 HI7ist A7t ohetr|= ML CH 17 O|AQ| return_expression 1}
variable O] X|HE|H™, return_expression O] X HHW| Zt7F A HF variable o 2HE L|CE 2 HFY
ZA0t7L 2 Ry variable Off 2P EL|CE 0|5t S gtL|CH INTO off O]of X|HE #H==9

4+ RETURNING O 0[0f X% E#40| 40t SUs|of SLICE E3t Bt SEE Auf S2y
U= HOo|ojoF gLt
collection

return_expression @ 2 HI7tSt ANo|M MMEl @ A9 collection §L|Ct &FLtQ| collection 2
Ctel ZEQ| collection @ =& 1, L= HIZEHO| collection & %= JULSL|CH E= 2t
collection O] EtQ WEZ FME 2 collection YX| = REL|CL BtEtE Alo] ==&
collection o] HE 49 SOF BhL|Ct. EESH SHE return_expre ssion 1} collection &
2 2hg0| AO{OF SLCt.

In 40 -
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0% ox

m
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of

Jobhist H|O|E0|A empno 7} 7900 2 &g D= AbHEL|Ct
DELETE FROM jobhist WHERE empno = 7900;

jobhist HO|=2 H|ZL|LCt
DELETE FROM jobhist;
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2
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=
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TRUNCATE

3.3.28 DROP DATABASE LINK

0| &

DROP DATABASE LINK - Cj|O|E{H|O|A 232 AbX|EHL|C}

He

DROP [PUBLIC] DATABASE LINK name
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DROP DATABASE LINK = 7|Z G O|E{H]| O]

= Amgct of
AFBR} e To|EfHo|A H0| ARRFO{0F ELCt
of 74
name
O

HlolEf#o]~ F32| o] YLILH.

PUBLIC

name O| public H|O|E{H|O|A &30 UCt= A2 LIEFHLICE
ol

oralink 2= public HO|EHHO|A &3
DROP PUBLIC DATABASE LINK oralink;
edblink 2= private O|O|E{H|0]A &3

DROP DATABASE LINK edblink;

2
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[=4

o

=
=

CREATE DATABASE LINK

3.3.29 DROP FUNCTION
0|5
DROP FUNCTION - &t

Ha

DROP FUNCTION name [(type [...])]

29

145



DROP FUNCTION & 7|Z2| 4 Ho|Z ALYLICE o] YHS $8sia B, #HAH
17} EXfste AL, 40| olade gioA|

X|dsljoF 2FL|Ct. (0] @7 AtEt2 Oracle 1} S 2HE|X| & L|C} Postgres Plus Advanced Server
B 2 Postgres Plus Advanced Server 2| DROP FUNCTION H&2

name

Ct

ojo

o] WL emp_comp &2 AbX|ELICH

DROP FUNCTION emp_comp (NUMBER, NUMBER);
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[=4
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=
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CREATE FUNCTION

3.3.30 DROP INDEX

0| &

DROP INDEX - QIE|AZ AtH|EtL|CH

He

DROP INDEX name

CL:
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DROP INDEX = H|O[E{H|O|& A[ABOA 7|E AHAS AXSLICE O] BES
TS E FHFAN E= oY AL AFAOOF SLICE i A0 O EStE M 7t

— =
U 87, o7 2dstn A= AN EX] aLCh

name

CH2 2 name_idx QEAES AbF|SHL|CL

[=

DROP INDEX name_idx;
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i
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=
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ALTER INDEX, CREATE INDEX

3.3.31 DROP PACKAGE

0|8

DROP PACKAGE - I§Z|X|E X 7{SHCH

e
DROP PACKAGE [BODY] name

M

DROP PACKAGE = 7| Tj7|X|2 HALICL O F&S +asj2®M +HEKX Tt 17X 9
QXFG{OF SLICH BODY 7t X|HEl A2, I7|x| 220 AKELICH h7|X| ALSL ALK €|

Q& LICH BODY 7} ABbE|®t mj7|X| Alat B8 @5 ALHELC

o 74 4

name
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AHE m7IX|el O|F (&7[0t=2 +4E OBk 7ts).
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O] Y2 emp_admin I{7|X|E ArA[EfLICt

DROP PACKAGE emp_admin;
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CREATE PACKAGE, CREATE PACKAGE BODY

3.3.32 DROP PROCEDURE

0| &

DROP PROCEDURE - T2 A|HEZ AbK|ELICH

e

DROP PROCEDURE name

29

DROP PROCEDURE & 7|Z& ZZA|NHE AtF|EHL|CT O] B

TZA|MO| AQKXHOjOF SFL|C}.

oj 714

name

7|1 E2AIXMQ| 0| (27|02 +4E O|§= 7hs)YLIC

of

O] HHL select_emp TZA|KE AR|EL|CE

DROP PROCEDURE select_emp;
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CREATE PROCEDURE

3.3.33 DROP PUBLIC SYNONYM
o|&
DR OP PUBLIC SYNONYM - public S2|0{E AtH|gL|Ct
ne
DROP PUBLIC SYNONYM name
ck:

DROP PUBLIC SYNONYM 2 7|& public S| E AMYLICE O] FBEE +AHSHH FHFA

L= public 39/0{°] A{Xt0{0fF BhL|LC}.
public S20{0] i3t XFASH LIRS & 224 S AZHYUAIL.
O 7l H 5
name
HMAHE public 20| O|EYLICt
of
0] HHE personnel 0l2t= public S2|0{2 Abx|gtL|C}.
DROP PUBLIC SYNONYM personnel;
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CREATE PUBLIC SYNONYM

3.3.34 DROP ROLE

0| &
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DROP ROLE - HO|E{H|O|A &S | A

He

DROP ROLE name [CASCADE]
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t2{™ CREATEROLE @
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Lt (&7(0t0 &
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L= 27|00 Cf

DROP ROLE admins;
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ALTER ROLE, CREATE ROLE, SET ROLE

3.3.35 DROP SEQUENCE

0| &

DROP SEQUENCE - A|ZAZ x| 7EtL|Ct

He

DROP SEQUENCE name [..]
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Ho YY7|1E MU o] 3EE
LSl FHQK £ A|RAO ASQXIOJOF BHL|CH.

of 74 5 5=
name

A2 OfF (27|02 +=4El O|§E 7t5)

o)

of

Serial 0|2t A|[BAES AMH|ELICH

DROP SEQUENCE serial;
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ALTER SEQUENCE, CREATE SEQUENCE

3.3.36 DROP TABLE

0| &

DROP TABLE - E|O|2<S AFK|SHL|C}
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MHe

DROP TABLE name

=k

DROP TABLE 2 Gf|O|E{H|O| A0 A E|O]2S AtH|EHL
AL HOISS AASHA @1 HOlE &S B

o
|>

DROP TABLE & AtR|E|: Elo|20] Sl olEl~, 2, E27, %S

TP EES

name

M HOlE2 O|F (&7]0t2 #4F 0|5k 7ts).

of

ALTER TABLE, CREATE TABLE

.3.37 DROP TABLESPACE

0| &

DROP TABLESPACE - H|O|EALO|AE AbK|TL|LCH

MHe

DROP TABLESPACE tablespacename

=k

DROP TABLESPACE A|AERIOIAM HIO[ZAHO|AE AKX

o3,

fIgfLc.

|Ct HIOIE A%
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HO[EAHO| A0 &F/AL E= HOISALO[AE MHME =
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of

employee_space E[O]SAHO[AS AJARIO|A AKSLIC

DROP TABLESPACE employee_space;
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ALTER TABLESPACE

3.3.38 DROP TRIGGER

0| &

DROP TRIGGER - E2|HZ AtM|&tL|Ct

MHe

DROP TRIGGER name

M
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od

DROP TRIGGER & E2|7 B HO[Z0|N E2|HE AHELIC 0 BHS +HWsl2{ Y +HEH
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emp_sal_trig E2|HE AtX|gL|Ct.
DROP TRIGGER emp_sal_trig;
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[=4

i
o

=
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CREATE TRIGGER

3.3.39 DROP USER
JE
DROP USER — GlO[E#[0]A AFSR HHE AtRIELIct
e
DROP USER name [CASCADE]
EL:

DROP USER = X|HEl ABALE AIHELICH #HSMOI0 #HOME AX & 4
A&LICH #HQH 0|Q0] AHBAIE AH|8}2{®, CREATEROLE WS

HIO[E O]~ SHAE T StLOA HESH=E 49 AFEAE AME =+ ASLICH A5t
SHE O 217F ZURLICE ALERIE MASHY| T, AFEAZE 2/t 2= HHE AH (&
2fd HE)GOF SLCE ESH AROA FOojoh etE FABHOF L Ch

JEL RS EHT G THY AHS MK T
CHE o2 LHO| Qs Tha et =0 9

FlagLCh OHE A0l AA|

AMERZE 278 AFEAIRL S Yot 0|52 A7|0H0| AEAZE 278 A SHof Sl=

A9 CASCADE SM2 XMt 4 QU&L|Ct 0] AL, DROP USER name CASCADE 248 Alghst
T Ae A2 wHFMEYLCL Of HHS AFESHHE XIZE ALEXL 0|20, AFEAtRL 5ot
O|F29| £7[0r A7|0H0) A= ZE HME MHY = JUSLC

OH7HH

name
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MM ArEAtel Ol F Y LIL.

CASCADE

Of Oi7iH+F X|YotH, AEAZL 270Hs ALEALRL ST O[F2] £7|0HE
MM L (&7|0Mf £5Hs MEAZE 275t AME EF MM XEY
AMEA = £7|0H0f CHE &5 2A 7t 8le 2

AHE 2RFOHA B

==

4

OlZ[X| B2 AMEAt AES 4

DROP USER john;

john O|2t= AEX} A
2ol thet HHol

DROP USER john CASCADE;
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ALTER USER, CREATE USER

3.3.40 DROP VIEW

0| &

DROP VIEW - =2 Abg|StL|C}

e
DROP VIEW name

L
DROP VIEW = 7|&9| BEE Aftx|ghL
AR7E KHE Ho o|Fets

o, 5ol ARXI0I0F L|Th C}E
A49), B7b AR|E|R| kLt
TP EES
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AHE RO Ol (27|02 +=4& O§= 7ts).

CtE2 dept 30 2t= RE AHMEHCH

DROP VIEW dept_30;
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CREATE VIEW

3.3.41 GRANT

He

GRANT ((SELECT | INSERT | UPDATE | DELETE | REFERENCES)
[..] | ALL [PRIVILEGES])

ON tablename

TO (username | groupname | PUBLIC) [...]

[WITH GRANT OPTION]

GRANT (SELECT | ALL [PRIVILEGES]))

ON sequencename

TO (username | groupname | PUBLIC) [...]
[WITH GRANT OPTION]

GRANT (EXECUTE | ALL [PRIVILEGES]))
ON FUNCTION progname

([[argmode] [argname] argtype] [...])

TO (username | groupname | PUBLIC) [...]
[WITH GRANT OPTION]

GRANT (EXECUTE | ALL [PRIVILEGES])
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ON PROCEDURE progname

[([largmode] [argname] argtype] [...])]
TO (username | groupname | PUBLIC) [...]
[WITH GRANT OPTION]

GRANT (EXECUTE | ALL [PRIVILEGES]))
ON PACKAGE packagename

TO (username | groupname | PUBLIC) [...]
[WITH GRANT OPTION]

GRANT role [...]
TO (username | groupname | PUBLIC) [...]
[WITH ADMIN OPTION]

GRANT (CONNECT | RESOURCE | DBA) [..]
TO (username | groupname ) [..]
[WITH ADMIN OPTION]

29

GRANTBZ e 7|2xo2 2 74xl 87 UsLICH 1 JH= HolEH oA 2K (HlolE, &,
ABA, ZEIWO| chet A Kol TH2 1 fe Aol P4 XHS oL 0SS gL
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oM FARHA T 282 =2 d¥E TF

Postgres Plus Advanced Server 0| M= AFEAL & O3 242 /E2
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AH0| 20| SHFELCE T2t GRANT 2 AMEAt AFS T1EY 227t YisUCh
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3.3.42 INSERT
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IN SERT - EfO|Z0] Aj 32 AAstL|ct
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INSERT INTO table [@ dblink] [(column [...])]
(VALUES ((expression | DEFAULT) [...])
[RETURNING return_expression [...]

(INTO (record | variable [...])

| BULK COLLECT INTO collection [...])]

| query)
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INSERT ©240| SPL =2 1240 A VALUES O 79} SHH| A2 E|= Z20| 0 RETURNING
INTO (record | variable [...]) {7t & X|dY = /USL|CH

INSERT HZO| SPL ZZ1ZHO||A AFR L= A0 8F RETURNING BULK COLLECT INTO collection
[.] & X|™HE = QELCH BULK COLLECT INTO O£ CHAMOSZE 42| collection 0| X|™HE!
42 Z collection 2 Chaest AZigp EZ AMEOOF BHLICH =, collection B|ZEE=
OFEILICE AFQIEl Z+ SHOj| CHSH TILE return_expression & X B QA2 A|ZSH=
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return_expression Of| Al X| gt EO| INSERT FHO|M Zto| X @1, HO|=2| @ F oA

Zo| 7|22+0| X|HE E2 return_e xpression 7} 0| 7|40 AHEE LICE
record

return_exp ression @ 2 ISt A7t tEtE|= A EQL|CE return_expression O] A HHEY
Zt7t record 0| A A W EHEO| SEELCHL 2 B Zuvr 2 HEX ZEo| SFELICE O|st
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variable O] X|™M |, return_expression O] A HHR| Z1t7} A A variable 0f TEHE!IL|CH 2 BHEY
A7t 2 HRY variable Off 2 & LICt 0|5t s YetL|CE INTO 0f 0|0 HSEl&s HEo ==
RETURNING 0| O[0{X|= &S Ao =9 S sjoF FL|Ct EDH Hae TS Aol FA}
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return_expression 22 HItot Ao A MHEl= 249 TTt(collection)LICt StLto| R, =
Tl WE F +E AT YRS Yo IHY +& Ulch £ Z Msto| Ty WER
THE o2 WEARE DELICL #EE Ao £ R XPE Fgo| WE Hof SAs|o}
ShL|C}E EESE S & return_expression 1t collection E= @ADL S 2HE|0{OF BfL|CH
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emp HO|S0| 1 ¥= &gt

INSERT INTO emp VALUES (8021, 'JOHN', 'SALESMAN', 7698, '22 - FEB - 07 ', 1250,500,30);
O] O M= comm €O| M| ASL|CH MEtAN comm Qo= 7|27 null O] EEHEIL|C}

INSERT INTO emp (empno, ename, job, mgr, hiredate, sal, deptno)
VALUES (8022, 'PETERS', 'CLERK', 7698, '03 - DEC - 06 ', 950,30);

O] oo M= hiredate 1t comm O gtS X°st= ZAO| OtL[2t DEFAULT 071 ArE3tL

U LIL.

INSERT INTO emp VALUES (8023, 'FORD', 'ANALYST', 7566, DEFAULT, 3000, DEFAULT, 20);
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CREATE TABLE deptnames (
deptname VARCHAR?2 (14)

);
INSERT INTO deptnames SELECT dname FROM dept;
3.3.43 LOCK
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LOCK TABLE name [..] IN lockmode MODE [NOWAIT]
lockmode = Ct& & StLILIC.
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3.3.44 REVOKE
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REVOKE ((SELECT | INSERT | UPDATE | DELETE | REFERENCES)
[..] | ALL [PRIVILEGES])

ON tablename

FROM (username | groupname | PUBLIC) [..]

[CASCADE | RESTRICT]

REVOKE (SELECT | ALL [PRIVILEGES])

ON sequencename

FROM (username | groupname | PUBLIC) [..]
[CASCADE | RESTRICT]

REVOKE (EXECUTE | ALL [PRIVILEGES])
ON FUNCTION progname
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([[argmode] [argname] argtype] [...])
FROM (username | groupname | PUBLIC) [..]
[CASCADE | RESTRICT]

REVOKE (EXECUTE | ALL [PRIVILEGES])

ON PROCEDURE progname

[([largmode] [argname] argtype] [...])]

FROM (username | groupname | PUBLIC) [..]
[CASCADE | RESTRICT]

REVOKE (EXECUTE | ALL [PRIVILEGES])

ON PACKAGE packagename

FROM (username | groupname | PUBLIC) [...]
[CASCADE | RESTRICT]

REVOKE role [..] FROM (username | groupname | PUBLIC)
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[CASCADE | RESTRICT]

REVOKE (CONNECT | RESOURCE | DBA) [..]

FROM (username | groupname) [...]
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REVOKE admins FROM joe;
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3.3.45 ROLLBACK
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ROLL BACK - &% EHXMS SCHSHL|C

Ha

ROLLBACK [WORK]
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ROLLBACK & $iXj EMMS SWs|D 8o EMMO|A AT 2 F*

TP EES

WORK

M8 7tset 7|9 =YL C ofF 2 =2at7t glaL .
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E

WM 2[F0|A ROLLBACK & &= ZX 7t =X gLIC

ROLLBACK 2 SPL =Z MM X[ E|X| L&LICE
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BE WZ AREE SHEUCL
ROLLBACK;

B 2

COMMIT, ROLLBACK TO SAVEPOINT, SAVEPOINT

3.3.46 ROLLBACK TO SAVEPOINT
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ROLLBACK [WORK] TO [SAVEPOINT] savepoint_name
CL:
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ROLLBACK TO SAVEPOINT = BB El AO|EZOIE 0|S0| MME QDE ANOEZOEZ

HAHo = AHIE LT
O 7l M ==
savepoint_name

9 & Mo|2mQIE.

A
~

mld

2YEX @2 MOIEZQIES O|FS X FotEH 027t ZdeL(ct
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ROLLBACK TO SAVEPOINT = SPL T2 1Z0jM X| K| L&LCH.

of

depts 47 & MMt PO HAHS FHaLCh
W set AUTOCOMMIT off
INSERT INTO dept VALUES (50, 'HR', 'NEW YORK");
SAVEPOINT depts;
INSERT INTO emp (empno, ename, deptno) VALUES (9001, 'JONES', 50);
INSERT INTO emp (empno, ename, deptno) VALUES (9002, 'ALICE', 50);
ROLLBACK TO SAVEPOINT depts;
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COMMIT, ROLLBACK, SAVEPOINT

3.3.47 SAVEPOINT
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SAVEPQINT - &% EHMMOAM MER MOIEZOEE HO|gtL|Ct
e

SAVEPOINT savepoint_name
a3

SAVEPOINT &= Sixf EHFMO|M AEL MO|EZQEE MFSHL|C}

Oj 7484
savep oint_name

MZ2 Mol=2=xlEd fog o|F YLt

Mol2xQEZ EHH 2{H ROLLBACK TO SAVEPOINT £ O| 234 Q.
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MOIEZQIEE 475t HWst= R= FHO HE FALCH
W set AUTOCOMMIT off
INSERT INTO dept VALUES (50, 'HR', 'NEW YORK');
SAVEPOINT depts;
INSERT INTO emp (empno, ename, deptno) VALUES (9001, 'JONES', 50);
INSERT INTO emp (empno, ename, deptno) VALUES (9002, 'ALICE', 50);
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SAVEPOINT emps;

INSERT INTO jobhist VALUES (9001, '17 - SEP - 07 ', NULL,'CLERK ', 800, NULL, 50,'New Hire );
INSERT INTO jobhist VALUES (9002, '20 - SEP - 07 ', NULL,'CLERK ', 700, NULL, 50,'New Hire );

ROLLBACK TO depts;
COMMIT;

COMMIT, ROLLBACK, ROLLBACK TO SAVEPOINT

3.3.48 SELECT
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SELECT — H|O|SO|L ROIM S HretetL|ct
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SELECT [optimizer_hint] [ALL | DISTINCT]

* | expression [AS output_name] [...]

FROM from_item [...]

[WHERE condition]

[[START WITH start_expression]

CONNECT BY (PRIOR parent_expr = child_expr |
¢ hild_expr = PRIOR parent_expr)

[ORDER SIBLINGS BY expression [ASC | DESC] [...]]]

[GROUP BY expression [..] [LEVEL]

[HAVING condition [...]

[(UNION [ALL] | INTERSECT | MINUS) select]

[ORDER BY expression [ASC | DESC] [..]

[FOR UPDATE]

07| M from_item &= C}E = &L} L|C}

table_name [@ dblink] [alias]
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Of EA|E L
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.
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(Ot2H2e| ORDER BY
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FLICE 12{3t Xt=

=

.
o
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=
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A
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=
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=
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X
#M2 X E LT} ORDER BY 7} X| &g/ X|

EAZE = HIOIEE

—

L|Ct. ALL(Z|

prl
b
=

o
o

=

X1 Q& LICH (OF2fe] CONNECT BY

=

=

A

FLICEH (REMISE LHE2 Of2ff DISTINCT EE HZSHYA|R).

U AIR).

b

Qb5 LICEH (OF2i UNION Oft, INTERSECT O, MINUS

6. CONNECT BY ®O| X|HE H2, 7
8. DISTINCT &= Zmto| M B2 S A

Atolof Exf
7. ORDER BY 0| X|H



9. FOR UPDATE & AM83tH, SELECT 22 SA|0] Ldst= AA0f| ChH|s] MEHE So| 22
YUk (Ol2§2] FOR UPDATE Hg EHZHYA|R).

HOIE0IAM 2t2 HA22{™ SELECT #ot0| 0{of gtL|Ct FOR UPDATE E ALE3t2{H
UPDATE 43t0| QJ0{OF &tL|C}.

TP EES

optimizer_hint

3.3.48.1 FROM O3t

I_I_E

FROM MO = SELECT of CHAlO| &|= 1& EH0|22 1 7§ O|A X|MEtL|Ch o2 2 XMt
HH 2o ZHEIM SR =ehYULCh LEtHez XN =HS XG5t FHE[E &2

Zos TH Y=o
USRS szl E AT B2 N L

FROM X0 C}St 28 24

mujr

=z = AU

table_name [@ dblink]

FP

J|E Holg & § 05 (ﬁ7lﬂfi FHE 0I8E 7h5). dolink £ 824 HOIEH0l~ 2
AHSHE= HOo|HHolA
DATABASE LINK 23S &XSIAA|Q.

alias

LESHA 7| 8l =2 A7 =€

2ES EYSt= FROM & =2 EH?HI O|SYLICt &
HA 7| 25 A+EELICH 80| X[FE

O
= o 2 IOI% % L= g0/52 20| sdUth o E S8, FROM

pN|

o=

| z|™, 0|= SELECT 2X0| A= 0| FROM &2& foo 7| OfLl f 2 kt=3|of &FL|LC}.
select

FROM HOj= 59| SELECT 2 ABE 4 U L|Ch THUo| SELECT S Adehs
S, 81| SELECT o ZIte Al EIO|20] QU= 24X RS LI} 819 SELECT & T2

=o{MO] QAO{OF ThL|Ct ESH BIEA| BH S FX| &
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join_type
Che & StLEYLIC.

[INNNER] JOIN

LEFT [OUTER] JOIN
RIGHT [OUTER] JOIN
FULL [OUTER] JOIN
CROSS JOIN

INNER 5! OUTER ZQI HAQA= =2 =A,

= NATURAL, ON join_condition, USING (join_column [..]) & 1 7§2t2 X|™soF BL|Ct Z+2to
ol0j= otz E E=ZStM Q. CROSS JOIN 2 0| o5 ZfMSIX| ot ARGl L|Ct.

JOIN 2 2 Jio| FROM &2 ZAststL|Ct X

== = =
AMESHYAIR. 2= §l0[, JOIN 2 2Z0AM RQEZC2 ety o Z20| = JOIN
S2|5 FROM B2 6Tt 28t 4812 &L L

—

A

CROSS JOIN T} INNER JOIN & Z}E|M = 1 7H2 MAMEHL|C} 0|Z42 FROM ©| T 20f 2 749
[o]] o

ot

SEg QT Zotet SYFLICH gLt &l RATR ACHH)O| oo HMAte 2 5
Q& L|CE. CROSS JOIN 2 INNER JOIN ON (TRUE)I} SU38IH, =H0| o8l AR El= se
ASLICL O] =QI HAl2 7|a4o| HOIE ASHMEt AFEE = ASLICE 0|0

2t FROM ot WHERE © 2 HAlBIX| o™ OFR A E MAHSHX| & L|Ct.

LEFT OUTER JOIN 2 =210 St FHE|E &9 2 & (5, 1 =Q =d& UHsts 2 =8
O|2| 2Z HO|20M 2EZ HO|S0| =Q =40 3= Ao| gle &l SA=S
dretetL|C o] 2% H|O|=2| = =olct Zut Ho|=2 F5 24yotY| ?ldf LEZE HO0=9
ol null 2t0] HYELICL WO| LXoh= 7HE 28 M= JOIN Of 3 Xtilof =TS
DstE AS FolStM . CHE R =Q =d2 US| HEEUCH

oo 2, RIGHT OUTER JOIN 2 B E X9 & 0|90 2% Ho|29o| dut YX|st= 30| Qe
LEZ E RIF2 null2 FHFELCHS gratetLCh 22 OIS0 2Y U2 HE = A=

Z <, LEFT OUTER JOIN 2 fztst 4 Qo3 2 RIGHT OUTER JOIN & 7|&4to| Ho|S 2|3|
HMEE 2o =atg .

FULL OUTER JOIN & @£ X0l 3 0]Q|0f YX|SIK| %S AZ H 0|29 H(RLEZL null 2
o), EXBH| g2 LEZ HOl2S o (AF2 nul2 SF)S 2F HHeteL(tt

ON join_condition
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join_condition & Z=QIO|Al OftH 40| Yx|Tt X2 Of&, BOOLEAN

FLichelLct.

o
o
=

Hislsl= Al (WHERE E1f QA

USING (join_column [...])

]

..) B2 ON left_table.a = right_table.a AND left_table.b = right_table.b ....

USING (a, b,

Q=7} ofL|at 3t

=
=

QFO{ I L|C}. USING 2 3lj|Es

L|C}.
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o
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=

%2 o)

NATURAL

off A
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o
—

NATURAL

3.3.48.2 WHERE O3
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A2
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of Ltk (O] o7&
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7t Z1tZ BOOLEAN

o
o
W2 SHOM AFELCH 2
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ojn

ol
H
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3.3.48.3 GROUP BY &

pS|
=

9|°| GROUP BY

GROUP BY expression [...]

J

GROUP BY

ol

ol

ol

ol

70

¢
HA
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o
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expression 2 ¥ ¥ HO|LL 0|5, 2| Yo| HA(SELECT 22 #8)
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ol
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|

GROUP BY 0|22 =&

F 42,

o
o
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L|Ct. OH DY
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=

(o]}
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ojzoz M ELCH
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T
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I
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T

-

BE dS Y AY =of X2, O 2otz

L|CHSHE, GROUP BY O] @lo™

&9

Xl
=]
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SoH=
ttel

GROUP BY 7} Q!

d-ggLoh).

A =1
HAE

.
o

of 7| W=ZYLICt.

I8

o=
=

3.3.48.4 HAVING £ &
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MEFQl HAVING 728 Uursoz thelt 22 HAYLCh

HAVING condition

HAVING 2 =dS THESHA| fie 15 o
Y&

3A CHELICE WHERE 2 GROUP BY & M857| Hof Z &5 EHY dh= HHH, HAVING 2
GROUP BY £ Mg¢t =0 4d& 1& o tfsh ZHIS Lot A g+ WolM ==
BRE Moot =AM HxE 2 €2 29 AEstE 2 FZojort ot

3.3.48.5 SELECT 22

SELECT 22 (SELECT 2} FROM A}O|0f| Q= 7|QE)= SELECT 29| £3 S SHAst=
HHAZ XLt O] EAZ Soff FROM Ho| XNg| &, &#xLl& €2 & & USLICL
(YEt™M o2 O|FTLICH. AS output name 2 A-EStHH, 8 o CtE 0|E2 X =+

AL 0 0|22 F2 EA6}7| 9% Aol Bz AFSELCh 3, ORDER BY Hi}
GROUP BY Mo| & 72 MZ¥ W= 0| 0|22 AF8Y % UZLICh 1Lt WHERE X

= =
HAVING EO|M= ALY =+ QIELICE 0|52 mBHAS Ztdsforat oL C.

HYAS CHASY, *2 HEE o] S W2 EH 22E0 YHY = URF L

3.3.48.6 UNION #H
UNION Z2 Moz ofZar 22 A YLIC,
select statement UNION [ALL] select statement
select statement = ORDER BY L} FOR UPDATE &O| Q&= @ E SELECT E%&Q/L|C} (ORDER

=]
BY £ ZBE S 519 BUAS ROIT & AULLICH I} g FR0lE o B 25
N X

20| HEF L.

UINON @MTH= SELECT 28 m3rohs g #o| Z3g A4y s 2Tt B
22 O, £ ZTo| AEE Ho| LYEHLICL UINON GAMKIE HYXOZ LIEYE £ 7HX
SELECT 22 22 40| Y2 MBef0f 301, ChSots 2 CIO[E A0 Zzh|ofofpt ghu|ct

UNION QIARH= SELECT 22 Eehshs %2 2|Hsts 23 Mg ASgC

>

LL &40 XEE[X| @4= o UNION o] Zit= SEEE dE 7HXIX| pSLICh ALL 2

=kl= ds MASHA| a4t

o

179



s XHYER| YECHB, 22 SELECT 2F0A 240 UNION SMA: 2Z0A 22Z02
MLt

SiXl, FOR UPDATE = UNION Z1tL} UNION o & ZntE lof X8 = Y& LIC

o= T HAH
3.3.48.7 INTERSECT 7182
INTERSECT M2 Qutmoz Cheqt 2+ & AIQIL|C},

11— 14

select st atement INTERSECT select statement

INTERSECT QIAFXF= SELECT 2xt0| m3hel 2|8 s8o| mEISHS A=t c
LIEPLEE 22,

= ZAnte| uyeel #o
INTERSECT O] ZIt= ZEE e mHsEA| YL L}

227t N™HEX| %= of, 22 SELECT E&0|A S0 INTERSECT GHAMXI= 21F0f| A
REZ oz MUMEIL|CE INTERSECT = UNION HC} O YEstAH F=3hL|Ch =, A UNION B
INTERSECT C = A UNION (B INTERSECT O)2 ofj A &l L|C}.

3.3.48.8 MINUS 315

MINUS HL adtdoz chenp 242 gAlolL|ch

=

select_statement MINUS select_statement
select statement = ORDER BY Lt FOR UPDATE #O0| Ql= H &= SELECT 2Z&QL|Ct

MINUS & 2% SELECT 20| Zits EXjstx| Q2% SELECT 29| ZIto| gt & FY

— Hu%
&g
MINUS ZIoj| 52 g Essix| tLct
#2 SELECT Z0M 02| MINUS AHLXE ALESts E%2 22 E XIFSHA| fe ot |F0A
QE=zoz AMMEL|CE. MINUS = UNION If St 4Z02 pa3tL|Ct

3.3.48.9 CONNECT BY ¢ &

CONNECT BY 2 AHZ |2 A O, 2g-xtAl BAS ZAAMSHLCH UdE

Ze ¥yt
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START WITH start_ex

=

ORDER SIBLINGS BY expression [ASC | DESC] [..]
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RE LEV EYCt
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0| 7|52 & UNION, INTERSECT L} MINUS 12 Z1tE X &3l ORDER BY 7} Eoi4|0]
otd, &5 & O|FO0|Lt A2 XY= 0fopt otit= AL

ORDER BY E#4l Z1t & 0|2

ORDER BY & Z1} & 0|2

SICHEIL|CE 0|23t 294X|= SQLEZD} S2EE QX817 20| st Ct

ORDER BY #=2| HHUY = Mo 2 7|9E ASC (2EXta)Lt DESC (LHRkt)S X7}81Al
od_
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null 2t2 CHE O™ 2
4

Ct
Opx|aro 250, WEXt=

=AE HO[H= HOo[HHO|A EHAHE =7(gtols 52, 28 2AY XF U= =M
tep gL

3.3.48.11 DISTINCT &

DISTINCT 7 X| g0, 2= RE 22 20 Yoz AN LT (2 189
Ssozur o 80 SABLC) ALS Wiz e Ho| Ss, 2oz HHE

3.3.48.12 FOR UPDATE 12
FOR UPDATE M2 Ctemt 22 &A|QiL|ct.
FOR UPDATE

FOR UPDATE £ A}23}M, SELECT 22 ZMEl 0| [ O|E0| Cial A7|A EL|ct. o|oj e}
oiXf EMMHO| &= E WY7HX], O] £ CHE EWMMO| Qs HAZ[ALE AX ZX| ESL|CH
= SXo] EMMMO| ZEE UNK], O] 2 Ea{™M UPDATE, DELETE Lt SELECT FOR
UPDATE | Al®HS K}CHSHL|C} ESH CHE Mo 2 2 UPDATE, DELETE, SELECT FOR
UPDATE 0j 2|5 MEREI SHO| o|O] FARY OR UPDATE = CIZ2 E2i®AMO|
SELV|E 7|Ce|H, O O3 2s ™S, %HIOIEE_I S HHetSLICHREO| AfK &
H

.I.I.
fo J
[%)]
m
—
m
@)
|
By

FOR UPDATE & uhgtel #10| Blo|20| RS Ho| sfErohex] Fate Hog + gt FL0s
A8 4 gELUCL 2 SH, WoR A8 + gaLt

Ofl x|

dept B|0|22 emp H|o|2at FolgtL|ct
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SELECT d.deptno, d.dname, e.empno, e.ename, e.mgr, e.hiredate
FROM emp e, dept d
WHERE d.deptno = e.deptno;

deptno | dname | empno | ename | mgr | hiredate

———————— s s
10 | ACCOUNTING | 7934 | MILLER | 7782 | 23 - JAN - 82 00:00:00
10 | ACCOUNTING | 7782 | CLARK | 7839 | 09 - JUN - 81 00:00:00
10 | ACCOUNTING | 7839 | KING | | 17 - NOV - 81 00:00:00

20 | RESEARCH | 7788 | SCOTT | 7566 | 19 - APR - 87 00:00:00

20 | RESEARCH | 7566 | JONES | 7839 | 02 - APR - 81 00:00:00

20 | RESEARCH | 7369 | SMITH | 7902 | 17 - DEC - 80 00:00:00

20 | RESEARCH | 7876 | ADAMS | 7788 | 23 - MAY - 87 00:00:00
20 | RESEARCH | 7902 | FORD | 7566 | 03 - DEC - 81 00:00:00

30 | SALES | 7521 | WARD | 7698 | 22 - FEB - 81 00:00:00

30 | SALES | 7844 | TURNER | 7698 | 08 - SEP - 81 00:00:00

30 | SALES | 7499 | ALLEN | 7698 | 20 - FEB - 81 00:00:00

30 | SALES | 7698 | BLAKE | 7839 | 01 - MAY - 81 00:00:00

30 | SALES | 7654 | MARTIN | 7698 | 28 - SEP - 81 00:00:00

30 | SALES | 7900 | JAMES | 7698 | 03 - DEC - 81 00:00:00

(14 rows)

-—

A 2ol sal ut #M HZE 0|83t & Ao g2 YAHAE +ot7| fsiM Ct2a 20|
st

SELECT deptno, SUM (sal) AS total

FROM emp

GROUP BY deptno;

deptno | total
________ e
10 | 8750.00

20| 10875.00

30 | 9400.00

(3 rows)

MM ZRUO sal I} £A HMSE 0/ FD 1F Yo BHE TR, 10000 Lt BTt ML

Jd&Es E0EUch

SELECT deptno, SUM (sal) AS total
FROM emp
GROUP BY deptno
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HAVING SUM (sal) <10000;

deptno | total
________ e
10 | 8750.00

30 | 9400.00

(2 rows)

SELECT * FROM dept ORDER BY dname;

deptno | dname | loc

________ o
10 | ACCOUNTING | NEW YORK
40 | OPERATIONS | BOSTON

20 | RESEARCH | DALLAS

30 | SALES | CHICAGO

(4 rows)

SELECT * FROM dept ORDER BY 2;

deptno | dname | loc

________ e
10 | ACCOUNTING | NEW YORK
40 | OPERATIONS | BOSTON

20 | RESEARCH | DALLAS

30 | SALES | CHICAGO

(4 rows)

3.3.49 SET CONSTRAINTS

0| &

SET CONSTRAINTS -- &ixf EHHMMNZ 5t Mot A ZE HF

e

SET CONSTRAINTS (ALL | name [...]) (DEFERRED | IMMEDIATE)
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CL:
SET CONSTRAINTS = 34X EZHEHMO|A M|&+ A} bt
280 HEo| 2 Ujojct =QlgtL|Cy. DEFERRED X3t
ot L|Ch  2tzto| F|she IMMEDIATE = DEFE RRED & 3lL

2 MXetL|Ct IMMEDIATE M3t Zt
e EMMMO| XHa2|E|7] Mol HAZ| K|
kel

o YEHE ZHX| 1 RUAELICh

MAMo| w2t ®|$H2 DEFERRABLE INITIALLY DEFERRED, DEFERRABLE INITIALLY IMMEDIATE, NOT
DEFERRABLE 37§ & dfLto| MZAE ZtA EL|ct. 3 BiR SejA= shal IMMEDIATE HE|O|
SET CONSTRAINTS HTHEO| QBkS HIX| UALICL HES T SfA0A
SEfZ A|EHSER| T E2HTHMO|A| SET CONSTRAINTS £ AtL3IH #HES £HME & QI&L|Ch

=
rot
o

7}Xl SET CONSTRAINTS & PE He 0|a16+ A3k mEQL|CH (0f
LICH. X|'€ &l O|&1r ¥X|ot=
L|Ch.  SET CONSTRAINTS ALL X|

= o

4
so Mo

2
o>

0

77|

i Hn
= g
02 N o

Ogl Tuot

M

mjo
nt
o>

CONSTRAINTS £ AF2310] K|t HEfZ DEFERRED O A IMMEDIATE 2 BT [, A2
3Mo2 HBHULL 3 EMMMO| F& AN Yoo HOIE HHO| HAEX
, SET CONSTRAINTS HGHE7} AMeHg|= SOF CHAISHA ZARSILICE BHF R|oHe

, SET CONSTRAINTS = AIT§SIL|CHAZ| D K|t HEjS HAER| &&L|CH.
ONSTRAINTS 2 0|23} H, E2HTAMO| EX&SH AIHOA LHE Mot HALS 2as

X 3% o rr
GRLLN i

0 = oY Ho II
(@) _|0

_

E

1
£0
i
-

G, elF 7| Mgk =dgo] 280 mat s BELch A M X 724 M2 2

BiHo 2 X[HUEX= @EUHC

LS

=g

Of AMER H#HZSE A2 A EAMMME Lo Mot SHYLICE MEtA EHMME =59
QF0A Of HHES M OtFE Zit7t GlsLtt

3.3.50 SET ROLE
olE
SET ROLE - &X{f MMO|AM S} ALEX IDE 28
e
SET ROLE { rolename | NONE }
cL:
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Of HMEL #XY SQL MMOA HX
SQL AMEO| Tt A ZAH: AE

- Eul=)

>

HXIZ rolename £ AXBHL|CE. SET ROLE Z0j,
AR O

2 2300% 422 OHEHR| 2

i ofo
=2
od 1=

S
o T

X ZE rolename = X M8 ALEXA7E FER2=2 o S0|0{0F SLICE (MM AFEAZt

THFMYE B39 O 0|2t MEE 5 ASLHCH)

NONE & &z A2 Xfo

of MYAE X MM ALBAtYl MRE WAL o A2 BE
A RO ofsh M¥E 4 Asc

= o

Of HMES ArE3t0] Hots FIISIALE Metdt=s A0l 7hsHLE MM AREXtel 2o
INHERITS £42 7HX|& Z<Q, AHS22 SETROLEO| M¥E BE osto| AsE 7HX[A FLICh
A

==

0| 2, SETROLE 2 MH| MM ASRIO| ST Shel M3t MM AFSRIZE £31 3to] T
At 5 NYE SN ABE £ Yt W3

of
2t = e HSE BAFL COHE MES 2% MHSLth CHE
| =

=
NOINHERITS £

SHHO 2, NM AMEXtol 9gto S 77 AL, SETROLE = MM AEXIO)
Y goEs DE HEE 25 MASID XHE AN AHEE = Us AHBE ST

59|, #HRM7t FHFA 7 Obl ALEXAtE SET ROLE & MESHH, X Hets &7 gLt
Of| =

AR mary & admins Heto] AL ID & A7getLICt

SET ROLE admins;

AMEA mary & e AFEAHID 2 HFeLCh

SET ROLE NONE;

&

[=4

2
o2

=
=

ALTER ROLE, CREATE ROLE, DROP ROLE, GRANT, REVOKE

3.3.51 SET TRANSACTION

0| &

SET TRANSACTION -- & EziMMo| EMZ MHH
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Mne

SET TRANSACTION tran saction_mode

O{7|M transaction_mode = C}2 & LRI L|LCE

ISOLATION LEVEL (SERIALIZABLE | READ COMMITTED)
READ WRITE | READ ONLY

oy

SET TRANSACTION 7{HE & $1T) EHMM0| S4S MYFLICL O|HL CHS EHMo|

Fg= O[XX| EELC

EMMO| Za| £FLS SAO| MWEE Cf2 EBYMO| EXT FS, EAYMO| B 4 Ut
tolEE ZAYste UYLt

=2 0|40 AlEtE|7] Hof| Mgl d2S & & AL 0|40 CZEEZ ZFE[Of

U LIL.

SERIALIZABLE

il EYMO RE ZH2 EAMMUNAM H B F2|Lt oY #E 0| &ALV Mo
Mgl gts = 5+ ASLCH

UPDATE L} FETCH)7} A%l 0]20] tﬂ@g & geut
EUNM YD BCL T EBYMO| 97| / M| EE 97| WG oj£E BB
7182e 97| / MIIYUCE 97| M8 EUHME C}SO| SQUAMES HLFLICH 1 INSERT,

UPDATE, DELETE. EEH CREATE, ALTER, DROP -I'?_EE D= SQL HME : COMMENT, GRANT,
uT

-

EFUMEL 90| HWES mare
=]

s 24
8 1 S ddg = QlELCh Ol Cj23 =S ogstX| @7 Mo WEo &7
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3.3.52 TRUNCATE

0| &

TRUNCATE - H|0| Q&= H|O|=

MHe

TRUNCATE TABLE name

TRUNCATE = H|O|E28EH 2E 30| =27 AN ELICh 0l& =7 gl& DELETE S At8dte
A 22 2BOtE ZHXX[DH AN E H 0|22 AAHA| %7 20| o wELCh O HMEE=
Z HOlE22 &R St 220 7IE 8L

oj7H w4

name

4 HOlE2| 0|8 (MEH2=z A7|0F Hote 7ts).

- =

HO[£0|] CHE EIOIS2l 22 7| &%= &% TRUNCATE £ ALY + QlgLIth Ol

BR0= dA FEY2 HOlE 2Ms a7oiH, HAHel 2FoAM 2 X GELC

ofl =l
bigtable H|0|E& H|SL|C}

TRUNCATE TABLE bigtable;

B3 g8
DELETE

3.3.53 UPDATE

0| &
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UPDATE - B0 20| $ig @Eo|=gtL|ct
He

UPDATE /optimizer_hint] table [@ dblink]
SET column = (e xpression | DEFAULT) [..]
[WHERE condition]

[RETURNING return_expression [...]

(INTO (record | variable [...])

| BULK COLLECT INTO collection [...])]

=k

UPDATE 2 ZHE EFA7|l= & Ho| X[FE
[<)

e 2! =
Eots X|gofor gfLCh. SET UM FAIH2=Z X|FEX §2 2o g2 HEEX

RETURNING INTO (record | variable [..]) 0{7+= SPL =2 L{O| X|d&|0{OF BtL|Ct. EEBH
UPDATE HTHEQS| Zut T2 1 & O30 dhetz|®™ OHEIL|CE 1 5Hol= oE HELCH
Zoh 0| HIOj AT ThA HBE LYSO|ALE BT} null 2 FELCE

UPDA TE Z{IHEZ} SPL =2 =AM A E= ER20 B RETURNING BULK COLLECT IN TO

collection [..] +E2& K™ = QUELICE. BULK COLLECT INTO 28 Ojae 2 o

collection 0f X| ™=l AL, Zt collection 2 Tttt AZtgl WEZ JME|0OF EL|CE =,
-

SLEh UPDATE HMEO Zit= OFFAE ZESHA| BAHLL StLt
L

d

|Ct. return_expression = collection ) RAZM A HEY #HS

= Flo HHYE LT collection of 2= 71E d2 AHE LT

HO|lES HZA5I2{™ UPDATE #H3tS 7tXOf ©FL|Ct. EESH expression O|Lt condition OfAf
712 H|O|20f CHeh SELECT #3otx: ZQSHL|CH

r

o7y 4

optimizer_hint

2 A=lol MES 2ot SE|OHOIX O 3 =40 LIZE SIEQYLCE SE|OHOIX SIEo Cfgt
Mgt LHE2 34 BS HZSHUAIR.
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table
OOl ELZ|l= HO|Z2Q O|F (27|0F O|EX 7t5).
ablink

24 HIOIEﬂﬂﬂolﬁ% YE5t= HIO|HHO|A AHZ O|FYLICE HO[E o]~ 30 Chst
XiM|SH LH8-2 CREATE DATABASE LINK HMHE S A XSIAA|L.

column

table 0f3l= & O|E Y L|LCE

expression
o 2F5t= EAAYLICE O] A2 HO|E2 THE Gt O|F ¢S AH8Y & ASLICH
DEFAULT

BOOLEAN &Al2 uheisi AlQILICE O] Al0| true & BHekels 3Bt YE[0|EELIC

o

return_expression

HO|IE25H 17 O|M9o €5 mstst= A QL|Ct return_expression 0| M H|0|&2| € 0|E0]|
on

gerls U2 okt 2ol ZFEHCth

X|™8E=l AL, return_expressio

return_expression OfAf X|’dst H0| UPDATE M EO| Z+E S ESIH, ret urn_expression A8
SOl 20| AFEE LT

return_expression Of A X|7det S0l UPDATE HMEO| 0| HFEX| &2 B2,
return_expression A Z0f| CiA Ho| S & HS At Ch

record

return_expression S Adlist AUt &Etr|= HIZEQYL|CE  return_expression O K R

MR Z0poF 2 #HE 2o ZEEUCE O[5t
(o] =

RNE

ru°¢0
on oo
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variable

—

return_expression S & AUSH ANt et = HQL|CH 1 I 0|4 return expression if

variable 7f X| Q| ™, return_expression f X HW A7t A HR variable 0f gt&HE L CE

2 W Z7F 2 1R variable of ZZELICL 0|5 SELICE INTO 7|RIE Ch20l| X E &=

=0 4= RETURNING 7|9E F|0| EHAQ| 42 SYS{OF SL|Ct LD Has SFE At
k=]

SH0| =2te|0{oF gLt

collection

return_expression 2 H¥ot ANO|M BHSO0{X|= @40 HYLICL StLio| HAM F,
Tl WE F3 42 YD, YRE WA YYY 5 YyUC E& % YEO| By BER
TEE oy oY = JAEUCL HetEl= BHA = 25 XPE Y ZE 9| =M
SUsjjoF 2L Ct. 2|1 C|28l= return_ expression 4f collection EE+= ®WAIO| S 2hL|0{OFDt
Lt

ofl &I

dept H|O|S0IlM FAM2| 20 & ¢|ot AUSTIN 2 HAE HZeL|C}
UPDATE dept SET loc = 'AUSTIN'WHERE deptno = 20;

emp H|O[=2| job SALESMAN £ 7t 20| CHsl, 10%2| == UOOIE o1, =&
500 S =7pA|ZILIC}.

i

UPDATE emp SET sal = sal * 1.1, comm = comm + 500 WHERE job = 'SALESMAN;

3.4 SE|OJO|X

o
d-dote WRHE A2/ EofL (query planner), = FE &E/0f0/ 42|
YALICE X|YE HUEof ey, 174 oj&o| M3 SeIt EXfgtL|ct. O|E A2/ A& (query
r [oF 7ts3t WS AERLCL ANE

ZzOo| M¥e Crye 9 AR mak ZatEuct

40 1

* Hole HMs oIt
ol

2| H2E Tt (Postgresql.conf MY Zafl TBAE A4 &X)
x

r
Ral

nx AN
ox o

e EY Haks (postgresgl.conf It FejH HAE HdF Y EX)
* ANALYZE HMEE HO|2 HIO|HO| TAE & 4 EE (ANALYZE AHME S & A FE

=2 o
of CHB XtMIBH LY8E Postgres Plus HHAM Et=x)

rlo
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T2 crefet 2d A=l SoAM, FHel Seide 28 2o 718 &2 HE

o
>
m

o

-

o

a2{L} Z=0{Zl DELETE, SELECT 2! UPDATE #GHEOf SE|OFO|X SIES AL23}0] MA| £l
LR ol MEHO| B&F=S & = JAELLCH ZE£/40f0/A 2/EL DELETE, SELECT, 12|11 UPDATE
7|19EE ME= THEQ HX HAo=z Faejrt Zut Heta2 W45t s E8s H22

o 11— = O
O|l8g = A= XE LHFHLCL
e

(DELETE | SELECT | UPDATE) / * + (h int [comment]) [..] * /
statement_body

(DELETE | SELECT | UPDATE) - + (h int [comment]) [...]
statement_body

SE[OIO[X SIEE e 20| 27tX| CHE ¥AM2= MISEUM. & 7t FE40M S8&
i |

o
9]
BAHE /U - FHE o 7|=2e SIEEM AESHY| 2ls] S40| glojoF gL|ct.

= [UETL o Y 5+ ASLICHL 28K A2 ZE 2ESY
M AHETL StLEof 2tI0[0{0F BfL|Ch E&2o LIMX|= M=Z2 2tQl2 A|XfsjoFgh efL|Ct.

CIOIHHO|A M= 7ts%t gd XFE IEE AMESte D gLCh

S HAE QIXIF E-T A2l dAZ AM8SHA| RO E AYSHH, FaejH7t ChE
et MEEHO| TS BlE dF9E Melsta, EN XHEOE O A=22 AFEE A
ASL|ICE EofH HAE QXtO| 0= enable_indexscan, enable_seqgscan, enable_hashjoin,
enable_mergejoin ! enable_nestloop QL|C. 0|52 Z & Boolean QIXtQIL|CE.

+ SIEE FHo=z XYL O AZS FoSHAIR. ZUHLZ, JEIL QEIO[ALE QX7

[m

—

SEERM & HOIS, € 0|50 REIY &%, SQL HUE EXSHA| @= E2= oo

=

ob EX17F EASIX| pEUM T2 FI QI BE SIEs ZHEHSHA BEAIEL O

* SQL HMEO HO|Z0|L 7 O fIsh @H2 Ar83st= 4%, #af 0/&0] ot
SIEZ M AFRE|O{OF L|CE O|E S0, SELECT / * + FULL (acct) * / * FROM accounts
acct .., acct, = H|O|& O|E0| O}l accounts o] HAOSZ FULL 3IEQ| X|™E| O{0F BL|LC}.

o QIET} oA AYE/ULE =I5t HALL EEjHt Of SIEE AMESHE UK R E

&0I8}7| QA= EXPLAIN HMEZS MAA|Q. Postgres Plus S EXPLAIN HHEZ

.
YL 2ME HEZHYAIR.
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c YH¥o=z FE|OOIN BIEE= ddl O{Z2AH0[M0M AEEO{OF St= A2 OtHL Lt £5],
HOlS GIOIE = OZ2A 0l F7|of wel HotetLCh & & 342 25 2ad| d22M
ANALYZEd 7} =A|2 O|R0] X2, Eo| &7 FE= ato| HelE YHo|E & AYL

Eot EejHe= FOIT HMEE HASHY| It ZAHe| A=l HIEZ dH57| {8 Of
HEE AMBTILCE ZE|OO|N SIEQ AME2 O|2fst T2 M AQ| SX It AXX|X| ton
HO|= HIO|E 7 O|EA WHast=X[E 7tFdt= st A= YL|Ct

oIx}

hint

Optimizer SIE X|A|.

comment

F7HHQl HE 2AHE. ofd EXpIt FAof Eate|=7tof Chel XMeto] UChHs AES FOSHUAIR
LU O 2 comment = YO8, =X}, BE, P 7|2, ¥z 7|z, SHYLICL. O|F2 AEX}
TE2 ToioF LCE AEX| i AtAT M= 312 -2 HXRSYAIR. HAo| FA0
UX| UoH, Ot SIEE FA|Z0f H AYLCh

statement_body
DELETE, SELECT, =& UPDATE HMEQ| LIHX| BEE

Chg ZolM= CHefet SE[OOIN SIE X80 Cis AiAM5] 2FetL|tt

34.1 7|2 x|X3} BE

Postgres Plus Advanced Server G|O|EH{H|O|A S HAES CIZEE MY GI2 XHgt DL OfA
MEHE £ &Lt o M2 SE|OHO|X BIE LHO| DELETE, SELECT, UPDATE HME
OfL|2t, ALTER SESSION HHMEE A3 MMHE HEY = ASLCEL 0|2 CIEE ZEE
Hojst= A& 0§74 8= OPTIMIZER_ MODE 0|2t $tL|Ct. CtS HE= 7ts%t 4t
LHEFRH LT

mjo

B 3-10 7|2 FH3 nE

3E kil
ALL_ROWS ZE A Yge dMst=E A Xttt
CHOOSE 2ot Ygez2H AME 7Y o £ 7222 7|2 HHIE
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FIRST_ROWS 2 oM A SR WS HMSEE X HgtetLch

[ R | -
FIRST_ROWS_10 Zot getolM MS 10 d5 AN S XNt efL ot
FIRST_ROWS_100 ZD Mool NS 100 ¥ AMSI=E =X 3letLCt.

FIRST ROWS 100 0 | Zxt FE0|M HE 1000 #S AMsI =2 XX 3etL|Ct

FIRST_ROWS (n) 2o JYoM MS n B ZMSIES AHeL L O HA2
ALTER SESSION SET OPTIMIZER_MODE HME M 2+& AL E|X|
BELICh SQL HUMES olE HEfZT AHEE LI

o|2f{et X[X3t RE= S2LO|AET Lot SQL HMETE Zut MM A K "n"dTS
23 Hon, UK HRChs 7Hg2 7|gtez eych HIo 2EE= 2laAs Chedt
#0| =FELL,.
Ofl x|
M MA2 Za el Mg 10 dE A= E XA oL C

ALTER SESSION SET OPTIMIZER_MODE = FIRST_ROWS _10;
OPTIMIZER_MODE O§7f BH=0| HA| Zf2 SHOW HUMEZ & = QUESL|CH O HUMEE
7EEl 2E HMEEE AS FSHIAIR. PSQLOA SHOW HME = CH31F ZELICE

SHOW OPTIMIZER_MODE;

optimizer_mode

first_r ows_10

(1 row)
Oracle 1} 2 2tE|& SHOW HMEE= Cr3ap 22 A QLICE

— |

SHOW PARAMETER OPTIMIZER_MODE;

optimizer_mode

first_rows_10

ChE2 SELECT HMEO| Ciet SIEE ALESHY X Het REE HO|FLICL

194



SELECT / * + FIRST_ROWS (7) * / * FROM emp;

empno | ename | job | mgr | hiredate | sal | comm | deptno

——————— s e T
7369 | SMITH | CLERK | 7902 | 17 - DEC - 80 00:00:00 | 800.00 | | 20

7499 | ALLEN | SALESMAN | 7698 | 20 - FEB - 81 00:00:00 | 1600.00 | 300.00 | 30
7521 | WARD | SALESMAN | 7698 | 22 - FEB - 81 00:00:00 | 1250.00 | 500.00 | 30
7566 | JONES | MANAGER | 7839 | 02 - APR - 81 00:00:00 | 2975.00 | | 20

7654 | MARTIN | SALESMAN | 7698 | 28 - SEP - 81 00:00:00 | 1250.00 | 1400.00 | 30
7698 | BLAKE | MANAGER | 7839 | 01 - MAY - 81 00:00:00 | 2850.00 | | 30

7782 | CLARK | MANAGER | 7839 | 09 - JUN - 81 00:00:00 | 2450.00 | | 10

7788 | SCOTT | ANALYST | 7566 | 19 - APR - 87 00:00:00 | 3000.00 | | 20

7839 | KING | PRESIDENT | | 17 - NOV - 81 00:00:00 | 5000.00 | | 10

7844 | TURNER | SALESMAN | 7698 | 08 - SEP - 81 00:00:00 | 1500.00 | 0.00 | 30
7876 | ADAMS | CLERK | 7788 | 23 - MAY - 87 00:00:00 | 1100.00 | | 20

7900 | JAMES | CLERK | 7698 | 03 - DEC - 81 00:00:00 | 950.00 | | 30

7902 | FORD | ANALYST | 7566 | 03 - DEC - 81 00:00:00 | 3000.00 | | 20

7934 | MILLER | CLERK | 7782 | 23 - JAN - 82 00:00:00 | 1300.00 | | 10

(14 rows)

|5 SE[OFOIX 7t O{EA A0 BZot=7t0 s

Ho

E 3-11 WNA HIH SIE

sl 8y

FULL (table) table of THS) REITH XPR Ol ZAL A

INDEX (table [index] [..) Zr o) Maet7| 950l Blo|20| olHAS
ALE SHCE.

NO_INDEX (table [indlex] [..]) Zrof Maet7| 9stol Blo|20| olHAS
AL B =rh

tESH, Table 3-10 0| A 2 0{=&= ALL_ROWS, FIRST_ROWS, FIRST_ ROWS (n)=2 AtET =+ USL|LCH

Of| =
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N

tEreh OfE 270182 SEIDIOIX 2IE mutE H¥5H| ?ist S2¢ Ar=7t g17] W&o, of
0= LIHX| 0o M= Postgres Plus Advanced Server dbserver ¥ bin 2| C|2E{Z|0j|
|X[2t pgbench OfZ2[AH0|Moz Y dk= 2 HO|HHO|AE ArEELICH

A

Ho

Ct2 THAl= accounts, branches, tellers, history, HO|§2 T4 %l bank 2= 0|Z9]

HOIEH[O|AE BHEUCE -s5 82 50 X ddof W2 5712 27| =8 @42
X|™gtL|Ch 22+ 100,000 AAHE 74| 1, account E{|O|£0] £ 500,000 HES ZANE Zh&L|CH
tLst, branches E|O|20f 5702 &0| /USL|CH 10 Ho| HE{= tellers HO|22 2zt X|H™OICH =
5079l dE Autz g gELCh
QHOF Linux 2HA0|2tH, Ct2 SET PATH HME CHAI, OF2HQ| export HHEE ARSI A|L.
export PATH = / opt/Postgres Plus Advanced Server/8.3/dbserver/bin : $ PATH
LS Windows OfAfe] Aol Of iL|Ct.
SET PATH = C : # Postgres Plus Advanced Server # 8.3 W dbserver ¥ bin; % PATH %
createdb - U Postgres Plus Advanced Server bank
CREATE DATABASE
pgbench - i - s 5 - U Postgres Plus Advanced Server - d bank
creating tables ...
10000 tuples done.
20000 tuples done.
30000 tuples done.
470000 tuples done.
480000 tuples done.
490000 tuples done.
500000 tuples done.
set primary key ...
vacuum ... done.
SCIO[UE & 1071 EMMME2 8 FHo| SEI0|HEE Qs 80 /42| EMMMO=Z X2 E LIt
0|&= history E|O|£0f 80 go2 At EIL|C}

pgbench - U Postgres Plus Advanced Server - d bank - ¢ 8 - t 10
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transaction type : TPC - B (sort of)

scaling factor : 5

number of clients : 8

number of transactions per client : 10

number of transactions actually processed : 80/80
tps = 6.023189 (including connections establishing)
tps = 7.140944 (excluding connections establishing)

HolE2e o= tiait &Lt

W d accounts

Table "public.accounts”

Column | Type | Modifiers

__________ e

aid | integer | not null

bid | integer |

abalance | integer |

filler | character (84) |

Indexes :

"accounts_pkey"PRIMARY KEY, btree (aid)

W d branches

Table "public.branches”

Column | Type | Modifiers

__________ e

bid | integer | not null

bbalance | integer |

filler | character (88) |

Indexes :

"branches_pkey"PRIMARY KEY, btree (bid)

W d tellers

Table "public.tellers”
Column | Type | Modifiers

__________ e
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tid | integer | not null

bid | integer |

tbalance | integer |

filler | character (84) |

Indexes :

"tellers_pkey"PRIMARY KEY, btree (tid)

W d history

Table "public.history”
Column | Type | Modifiers

________ e
tid | integer |
bid | integer |
aid | integer |

delta | integer |
mtime | timestamp without time zone
filler | character (22) |

EXPLAIN HHEL 72| SH{o|M Mgt T2 IS BAFLCHL CFS OIXIOIA, aid = 3
7|QLICh [W2bA, accounts_pkey QIBIAZ 0|88 W2 ZAMZ ALBELICE

EXPLAIN SELECT * FROM accounts WHERE aid = 100;

QUERY PLAN

Index Scan using accounts_pkey on accounts (cost = 0.00 .. 8.32 rows = 1 width = 97)
Index Cond : (aid = 100)

(2 rows)

FULL $IE7} Ofgfot 20| QA ALG3HE 242 THMSIAM, 2F &% A7 Zadts 3

Chgat 25Ut

rir

EXPLAIN SELECT / * + FULL (accounts) * / * FROM accounts WHERE aid = 100;

QUERY PLAN

Seq Scan on accounts (cost = 0.00 .. 14461.10 rows = 1 width = 97)
Filter : (aid = 100)

(2 rows)
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NO_INDEX SIE = 3 =Xk} AZHE Of2ljet 20| ZeTtL|C}

EXPLAIN SELECT / * + NO_INDEX (accounts accounts_pkey) * / * FROM accounts WHERE aid = 100;

QUERY PLAN

Seq Scan on accounts (cost = 0.00 .. 14461.10 rows = 1 width = 97)
Filter : (aid = 100)

(2 rows)

1ol oMM EO{F EXPLAIN HHEE ALE 2|0, E2iH0| Qs SIEZL ALEE[=X| O F0
CHst Mgt HE = client_min_messages 1} trace_hint A7 047 H=4E CHS0f 20| AHT S 2 M
Qs = ASFLCH

SET client_min_messages TO info;
SET trace_hints TO true;

NO_INDEX 3IEE 7}X|& SELECT HUMEL Mo 7|adh A% oj7f H4s Xy
F7t d2E 25| ffof gERL L

[ = |

EXPLAIN SELECT / * + NO_INDEX (accounts accounts_pkey) * / * FROM accounts WHERE aid = 100;

INFO : HINTS] Index Scan of [accounts] [accounts_pkey] rejected because of NO_INDEX hint.

INFO : HINTS] Bitmap Heap Scan of [accounts] [accounts_pkey] rejected because of NO_INDEX hint.
QUERY PLAN

Seq Scan on accounts (cost = 0.00 .. 14461.10 rows = 1 width = 97)
Filter : (aid = 100)

(2 rows)

ot BIETL 25

LIEtELICE Ot OM= ™A O|F0 2Et7F AU

ro
[m
1o

S| D, INFO: [HINTS] 2}010] EA|S/X| $&L|Ch o|HS 72 92L}
QEZL ASE

EXPLAIN SELECT / * + NO_INDEX (accounts accounts_xxx) * / * FROM accounts WHERE aid = 100;

QUERY PLAN

Index Scan using accounts_pkey on accounts (cost = 0.00 .. 8.32 rows = 1
width = 97)

Index Cond : (aid = 100)
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(2 rows)
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branches
L|Ct.

L
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24
10|

=

=

L|ct.
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k=3

L
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El=
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Ol BHE BHA| H|O|
Ljc}.

b

=

o

o
oM 2l ELIC.

HAl Z=QI0] At

=

=

o
(¢]

ot

Al ZOlg AFE
Lt
AH A

o

o

|2 branches 1} accounts E|O]|

—

o
oM Al HIOIES

(table [...J)

(table [..])
(table [..])

: (a.bid = b.bid)

(table [..])
(table [..])

(table [..])

MM = =

EXPLAIN SELECT b.bid, a.aid, abalance FROM branches b, accounts a WHERE b.bid = a.bid;

Hash Join (cost = 1.11 .. 20092.70 rows = 500488 width = 12)

QUERY PLAN
Hash Cond

o

NO_USE_MERGE

USE_HASH
NO_USE_HASH
USE_MERGE
USE_NL
NO_USE_NL

ol x|
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-> Seq Scan on accounts a (cost = 0.00 .. 13209.88 rows = 500488 width = 12)
-> Hash (cost = 1.05 .. 1.05 rows = 5 width = 4)
-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

(5 rows)

USE_HASH (a) 2IEE ARESIH Z2fH7} branches H|O|E0| O, accounts QI &40 A SHA|
z b

HOlEE USEE 2% + USFLICE USEHASH BIEE accounts HO|E2 €Y a & A&sta
Ut AS AL

EXPLAIN SELECT / * + USE_HASH (a) * / b.bid, a.aid, abalance FROM branches b, accounts a WHERE b.bid
= a.bid;

QUERY PLAN

Hash Join (cost = 21909.98 .. 30011.52 rows = 500488 width = 12)

Hash Cond : (b.bid = a.bid)

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

-> Hash (cost = 13209.88 .. 13209.88 rows = 500488 width = 12)

-> Seq Scan on accounts a (cost = 0.00 .. 13209.88 rows = 500488 width = 12)

(5 rows)

L2222, NO_USE_HASH (ab) ?IE= Z2iH47t oAl HIO|S0| OfH HZE AR
2t

gagytt 2iYez H RxgL(C,.

EXPLAIN SELECT / * + NO_USE_HASH (ab) * / b.bid, a.aid, abalance FROM branches b, accounts a WHERE
b.bid = a.bid;

QUERY PLAN
Nested Loop (cost = 1.05 .. 69515.84 rows = 500488 width = 12)
Join Filter : (b.bid = a.bid)
-> Seq Scan on accounts a (cost = 0.00 .. 13209.88 rows = 500488 width = 12)
-> Materialize (cost = 1.05 .. 1.11 rows = 5 width = 4)
-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)
(5 rows)
OpX|9f2 2 USE_MERGE SIEE= E2fH7t HE XS AMESEE ZdagL ]
EXPLAIN SELECT / * + USE_MERGE (a) * / b.bid, a.aid, abalance FROM branches b, accounts a WHERE
b.bid = a.bid;

QUERY PLAN
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Merge Join (cost = 69143.62 .. 76650.97 rows = 500488 width = 12)

Merge Cond : (b.bid = a.bid)

-> Sort (cost = 1.11 .. 1.12 rows = 5 width = 4)

Sort Key : b.bid

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

-> Sort (cost = 69142.52 .. 70393.74 rows = 500488 width = 12)

Sort Key : a.bid

-> Seq Scan on accounts a (cost = 0.00 .. 13209.88 rows = 500488 width = 12)

(8 rows)

Ol=2| =92 ofojAM, E2liH= AW, branches 2f history H|O|S0|A SiA| Z=QlIS
C = ZAq

AlsH f. 1 C}e OpX|2to &, accounts H|O|£9| accounts_pkey QIHIAZ 7iX|= ZAnte| X
FIZ X0Z ML

EXPLAIN SELECT h.mtime, h.delta, b.bid, a.aid FROM history h, branches b, accounts a WHERE h.bid = b.bid
AND h.aid = a.aid;

QUERY PLAN

Nested Loop (cost = 1.11 .. 207.95 rows = 26 width = 20)

-> Hash Join (cost = 1.11 .. 25.40 rows = 26 width = 20)

Hash Cond : (h.bid = b.bid)

-> Seq Scan on history h (cost = 0.00 .. 20.20 rows = 1020 width = 20)
-> Hash (cost = 1.05 .. 1.05 rows = 5 width = 4)

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

-> Index Scan using accounts_pkey on accounts a (cost = 0.00 .. 7.01 rows = 1

width = 4)
Index Cond : (h.aid = a.aid)
(8 rows)
Of E2 HY HE =Qlut Al =0 AgsiM AIESI=E #HEY = USLCH

EXPLAIN SELECT / * + USE_MERGE (hb) USE_HASH (a) * / h.mtime, h.delta, b.bid, a.aid FROM history h,
branches b, accounts a WHERE h.bid = b.bid AND h. aid = a.aid;

QUERY PLAN

Merge Join (cost = 23480.11 .. 23485.60 rows = 26 width = 20)
Merge Cond : (h.bid = b.bid)

-> Sort (cost = 23479.00 .. 23481.55 rows = 1020 width = 20)
Sort Key : h.bid
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-> Hash Join (cost = 21421.98 .. 23428.03 rows = 1020 width = 20)

Hash Cond : (h.aid = a.aid)

-> Seq Scan on history h (cost = 0.00 .. 20.20 rows = 1020

width = 20)

-> Hash (cost = 13209.88 .. 13209.88 rows = 500488 width = 4)
-> Seq Scan on accounts a (cost = 0.00 .. 13209.88

rows = 500488 width = 4)

-> Sort (cost = 1.11 .. 1.12 rows = 5 width = 4)

Sort Key : b.bid

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width =

(12 rows)

E= SQL HME H=
gz o 7 | LtEtLE= HIO| S0

SQL AHMEOM &
hint (view. table)
ol

hint

view

4)

=

H7fSQLﬂ
O LIEFLEX] &
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343 O] OrX|2 0| M0l A, history, branches, accounts 2| 3 7 E|O|& XQICZEH tx2t= 7t
MAE LT

CREATE VIEW tx AS SELECT h.mtime, h.delta, b.bid, a.aid FROM history h, branches b, accounts a WHERE
h.bid = b.bid AND h.aid = a.aid;

Ho| 22 0| REFH MHFE2N JALH, Tt 25U

EXPLAIN SELECT * FROM tx;

QUERY PLAN

Nested Loop (cost = 1.11 .. 207.95 rows = 26 width = 20)

-> Hash Join (cost = 1.11 .. 25.40 rows = 26 width = 20)

Hash Cond : (h.bid = b.bid)

-> Seq Scan on history h (cost = 0.00 .. 20.20 rows = 1020 width = 20)

-> Hash (cost = 1.05 .. 1.05 rows = 5 width = 4)

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

-> Index Scan using accounts_pkey on accounts a (cost = 0.00 .. 7.01 rows = 1
width = 4)

Index Cond : (h.aid = a.aid)

(8 rows)

343 Ho| OrX|at x=0lo| ML=

|'|'|\I

2 SlE= ool ROME HEE & UASLICL

—

EXPLAIN SELECT / * + USE_MERGE (tx.h tx.b) USE_HASH (tx.a) * / * FROM tx;

QUERY PLAN

Merge Join (cost = 23480.11 .. 23485.60 rows = 26 width = 20)
Merge Cond : (h.bid = b.bid)

-> Sort (cost = 23479.00 .. 23481.55 rows = 1020 width = 20)
Sort Key : h.bid

-> Hash Join (cost = 21421.98 .. 23428.03 rows = 1020 width = 20)
Hash Cond : (h.aid = a.aid)

-> Seq Scan on history h (cost = 0.00 .. 20.20 rows = 1020

width = 20)

-> Hash (cost = 13209.88 .. 13209.88 rows = 500488 width = 4)

-> Seq Scan on accounts a (cost = 0.00 .. 13209.88

rows = 500488 width = 4)
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-> Sort (cost = 1.11 .. 1.12 rows = 5 width = 4)

Sort Key : b.bid

-> Seq Scan on branches b (cost = 0.00 .. 1.05 rows = 5 width = 4)

(12 rows)
MEE 7 W HOIEO Ciet SIEE HE35tL, 2lEE O OAMOAM H35t= ANEH 12
FHelel HolZ0 HEE = USLICH ZHEHeh ofZF2[# 0[] emp H|O|E FH2|0M= emp
Hol22 €% b2 FEo5td, emp HO|E2| 5te|# 2|t =I5, XAD}t (X FFS

2ojEL

SELECT a.empno, a.ename, b.empno "mgr empno"b.ename "mgr ename"FROM emp a, (SELECT * FROM
emp) b WHERE a.mgr = b.empno;

empno | ename | mgr empno | mgr ename
——————— R EeneT (EEEEEEEEEE AR
7902 | FORD | 7566 | JONES

7788 | SCOTT | 7566 | JONES

7521 | WARD | 7698 | BLAKE

7844 | TURNER | 7698 | BLAKE

7654 | MARTIN | 7698 | BLAKE

7900 | JAMES | 7698 | BLAKE

7499 | ALLEN | 7698 | BLAKE

7934 | MILLER | 7782 | CLARK

7876 | ADAMS | 7788 | SCOTT

7782 | CLARK | 7839 | KING

7698 | BLAKE | 7839 | KING

7566 | JONES | 7839 | KING

7369 | SMITH | 7902 | FORD

(13 rows)

O A=l ttz2l Hel S0 28 H=E LTt

EXPLAIN SELECT a.empno, a.ename, b.empno "mgr empno"b.ename "mgr ename"FROM emp a, (SELECT *
FROM emp) b WHERE a.mgr = b.empno;

QUERY PLAN

Merge Join (cost = 2.81 .. 3.08 rows = 13 width = 26)

Merge Cond : (a.mgr = emp.empno)

-> Sort (cost = 141 .. 1.44 rows = 14 width = 20)

Sort Key : a.mgr

-> Seq Scan on emp a (cost = 0.00 .. 1.14 rows = 14 width = 20)
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-> Sort (cost = 141 .. 1.44 rows = 14 width = 13)
Sort Key : emp.empno
-> Seq Scan on emp (cost = 0.00 .. 1.14 rows = 14 width = 13)

(8 rows)

S E= ot HEl el emp HIO[E0]| EHIO|S AZS CHASHAM, emp_pk, QA AZHS HAHS}HT|
ol HEE =+ ALt H2| S X0|E FoISHYA 2.

EXPLAIN SELECT / * + INDEX (b.emp emp_pk) * / a.empno, a.ename, b.empno "mgr empno"b.ename "mgr
ename"FROM emp a, (SELECT * FROM emp) b WHERE a . mgr = b.empno;

QUERY PLAN

Merge Join (cost = 1.41 .. 13.21 rows = 13 width = 26)

Merge Cond : (a.mgr = emp.empno)

-> Sort (cost = 1.41 .. 1.44 rows = 14 width = 20)

Sort Key : a.mgr

-> Seq Scan on emp a (cost = 0.00 .. 1.14 rows = 14 width = 20)

-> Index Scan using emp_pk on emp (cost = 0.00 .. 12.46 rows = 14 width = 13)

(6 rows)
345 & 2IE
SIEE [ = OHX[T HOojMe 27 o[del M2 5=3t= SQL HMEO| Cist BEE
MLk ol 4% ME 5=5te 2IEs FAEUL OZ22 M2 A= 3IEQ
22o/Lct

SIE = 2E
ALL_ROWS FIRST_ROWS - ™A =od
FULL (table) INDEX (table [i ndex)
INDEX (table) FULL (table)

NO_INDEX (table)
INDEX (table index) FULL (table)

NO_INDEX (table index)
USE_HASH (table) NO_USE_HASH (table)
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USE_MERGE (table) NO_USE_MERGE (table)
USE_NL (zable) NO_USE_NL (table)

LEtN Ol =2| AMXE AFEE = JELLCE : AND, OR, NOT
SQL 2 3 gto| Boolean ALt =2|E AEStA, O] NULL gt2 " = Q&"2 QlOjgtL|Ct C+S

3
2| EE AXSAAIQ.

Table 3-14 AND/OR ZIE2| &

a b a AND b aORb
True True True True
True False False True
True Null Null True
False False False False
False Null False Null
Null Null Null Null

Table 3-15 NOT ZI2| &

a NOT a
True False
False True
Null Null

Table 3-16 H|m H4AHX}
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re
[
Pal
mx
ol

< o xe
> o 2
AL S Y
3oLt SY
= =
< SYUsiR| %2

Hln QAXE 3 ooj7t S3tH ZE HO[E HAOM AE = JUSFLICHL BE HlW HLXH=
BOOLEAN &EfO| Z+S Histsl= HiO|lH2| WAXIQILICH 1 <2 <39

®&LICE( 3 0f Boolean 22 H|Wdt= < AAXIIE Q17| M2 QLICH

my!
rlo
H
ret
rjo
0
ot
of
>

HlW ALEXF 0]Q0f, £t BETWEEN #22 At&Y &+ USLCH
a BETWEEN x AND y

£ s

a>= xAND a <=y

bl 2517

a NOT BETWEEN x AND y

S sYgLc

rir

AR LAS 7 BN gMez REHez dulst=H East CPUF7|o| ZZto| A0
t
240] NULL QIX| Ot x| =olste{® Chg 725 ArEE ULt

expression IS NULL
expression IS NOT NULL
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NULL & "equal to" NULL @ ZX| ®7| {20, expression = NULL E AFRSHA| ORM| R.(null 2t
LHAX] BFe ws EOF1, F He XX F2 wiel SRS & 5+ GlgLth) of

H
Yse SQLEES MELCY

O™ OfE2|AHO|ME expression 7} null 22 EISl= AL, expression = NULL 7 && drztst
Aoz odg & ASLICL SQL HEEY W25 0fZ2|A 00| HEE = As FHELICL

43k QAKH= 02| Postgres Plus Advanced Server HENOIM KBS ELICL 7Hs$h ZE At
Choh LEMMQl ot =210| Rle &4 (O S8, ER / AlZ HIOIH d4)2 28 S=0|AM
AN sEE 2gE4oh
LS BE= A8 7tse ot AUXE 20ELL
Table 3-17 43t QIAIX}
ALK 49 o Z1t
+ AL 2+ 3 5
- ZEAL 2-3 -1
* S 2*3 6
/ Lhxd (85 L+7] LHHX] 4Ef 4/2 2

._Ps*z,_FE,FLl C}. DOUBLE PRECISION H|O|E{ 2 Al23}= Sta =2 SAEA|AHO| C2lo|E 2 2|9
7t M0M FAHELCH A 2o =M WSS TAE A|AH”| &5t HHE L CH
Table 3-18 =3t gt

IS g3t HER 249 ofl ZAat
ABS(X) Xot 5 Hroygt ABS(-17.4) 174
CEIL(DOUBLE olad SEfQ} |QIXFECH EHX| |CEIL(-42.8) -42
PRECISION or = %2 Ea
NUMBER) PSP
EXP(DOUBLE ol SEHQ} K|4 EXP(1.0) 2.7182818284590452
PRECISION or L=l
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NUMBER)

FLOOR(DOUBLE ola SIEYQ} |QIXFE L} I X| FLOOR(-42.8) 43
PRECISION or = 2 E|CH
NUMBER) PSP
LN(DOUBLE ola SEfQ AtY 21 LN(2.0) 0.6931471805599453
PRECISION or =9l
NUMBER)
LOG(b NUMBER, x  INUMBER b 7|8 21 LOG(2.0, 64.0) 6.0000000000000000
NUMBER)
MOD(y; X) OIXt &ENQ} |y/x O LIHX| MOD(9, 4) 1
==Ne]|
o=
NVL(x, ») OIXt HEHQ} [x 7} null ©  INVL(9, 0) 9
s F B2, NVL =
QIXt= y £ st
St
Clole HEl
POWER(a DOUBLE | DOUBLE aol bz POWER(9.0, 3.0) 729.0000000000000000
PRECISION, b PRECISION
DOUBLE PRECISION)
POWER(a NUMBER, 6 INUMBER aol bz POWER(9.0, 3.0) 729.0000000000000000
NUMBER)
ROUND(DOUBLE old HE|Q} [Hi2E ROUND(42.4) 42
PRECISION or el
NUMBER)

ROUND(v¥ NUMBER, s INUMBER s X2 o A ROUND(42.4382, 2) 4244

INTEGER) Ht= 2

SIGN(DOUBLE U= HEfQ | OIX} 7|=(-1, |[SIGN(-8.4) -1

PRECISION or =4 0, +1)

NUMBER)

SQRT(DOUBLE 3 HEfQI HE2 SQRT(2.0) 1.414213562373095
PRECISION or =4

NUMBER)

TRUNC(DOUBLE QU HENQt AMEF TRUNC(42.8) 42

PRECISION or =4

NUMBER)
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TRUNC(v NUMBER, s |NUMBER
INTEGER)

WIDTH_BUCKET(op  [INTEGER
NUMBER, b1

NUMBER, b2

NUMBER, count

INTEGER)

s At2] 0| A

b2 7tA}, HZl
= count =<,

SIAEFO

o]

b

e £
LA
oo o

r

bL|CF.

TRUNC(42.4382, 2) |42.43

WIDTH_BUCKET(5.35, |3
0.024, 10.06, 5)

HO|{ZL|C} Azt &t OIXFE #3}3, DOUBLE PRECISION

25y A4
ACOS(% FALQ! Bhd| 2|
ASIN(x) ALQI HhH| 3|
ATAN(x) EFHIE Hid| 3|
ATAN2(x, ) x/y O] EHHIE diH|g
COS(¥) ARl
SIN(x) Atel
TAN(X) EHE

3.54 EXtE gt HMXL

oj7[0iM= 28 ats dMotl Hgots et

2XtZ¥2 CHAR, VARCHAR2, CLOB 2| 2E ¥

orefof LHEE 2= e Ol 2E HEE HSA

HAH Zoto| FolsoF Lch ety
o

HOIHO =, Mg EAE &

Table 3-20 SQL 22X} 849t HAKXL

0%

A
M

o —
Moz, 070
z gagozm &
b £l

>

R
mjo >
>
oot Ul
ot

= nx
= o

v
I

=

i

Ol
rot MU
I
Ia}

of

eiLict. o] AHEAEQ]
C}. WCke Fojvt ¢f
L CHAR &Ef2 ALBAl A
|

C
Yl =2 SAE0| 8

i

o
T

|-
HYEE

211



string || string

CONCAT(string, string)

INSTR(string, set, [ start INTEGER

[, occurrence] )

LOWERC(string)

SUBSTR(string, start |,

count)

TRIM([ LEADING |
TRAILING | BOTH ]
[ characters] FROM
string)

LTRIM(string [, sef])

RTRIM(string [, sef)

UPPER(string)

CLOB
CLOB

CLOB
CLOB

CLOB

CLOB

CLOB

CLOB

exty Zg
ety g

String °| 22Xt Hgtof
UXIE &1, string
=ALE Q| start TIXI01IA1
A|ZSED, & OHRY, =

SR, A Y, S
G0z HEo Uy
&)

Coum‘?f XNEE X g

BF A2 AIHRE

27K YEFE L CH

_|_

al
ra
o
oF N

2 > [0 ok Mo
R
B e

H
[ok
o N

>
M
rot

[
il

7f 7(|7E§EI7(| B2
ol SH2 J2UL =

A2 El L T

o

Z=0{ % str/'ng 9|

7f 7(I"*EIXI
i SHE2 V=R

A& E LI

o

'Enterprise’ || 'DB' EnterpriseDB

'a' || 'b' ab
INSTR('PETER PIPER |33
PICKED UP A PACK

OF PICKED
PEPPERS','PI',1,3)

LOWER('TOM") tom
SUBSTR('This is a is
test',6,2)

TRIM(BOTH 'x' FROM [Tom

'xTomxx')

LTRIM('abcdefghi’, defghi
‘abc’)

RTRIM('abcdefghi’, abcdef
'ghi’)

UPPER('tom") TOM
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712Xy WY w47t st
g0 THS 9o YEHo=Z A8

Table 3-21 C}I2 2X}I¥ &4

o4 b
ASCII(string) INTEGER
CHR(INTEGER) CLOB

DECODE(expr, exprla, Same as
exprlb [, exprla, argument
expr2b ... [, default]) types of
exprlb,
exprZh,...,
default
INITCAP(string) CLOB
LPAD(string, length CLOB

INTEGER [, 7ill])

=2 0| AL E3-200] LIEE SQLEE 2XAE

L|C}.

29 of
OIXfo| A HHW| ASCII(x')
HFO|E 9| ASCII ZE
=Atet g =0T ICHR(65)

ASCII R E

exprla, expr2a, S1t

$eCh KB

= found")
2745t H, exprlb,

ZX[SHA] B4,

N
ra
2
10
2t
i

my
Ral
i
=

>
tu

I
Pl
e B Ao
u Mo
)
tu

x

o

rr

qy oy W
>
N

Hr Hr
pe]
tu

L 2

opl

>
]
ra

me +1 o@ Ho o rE
al
o

l_l
_—

ot ox Mo
o
Mo
A
OOF
o

Rl
=~

il (7] 2242
)2L0l Z=7t5H0]
string & length 3A7|2
StL|Ct. string O| 0|0O|
length | ZO|E&

xRt PoE

LPADC(hi', 5, 'xy")

Ok Mo
N

DECODE(3, 1,'0One’,
Expro| A H® LX|E 2'Two', 3, Three', 'Not

| INITCAP('hi THOMAS')

X
H

120

Three

Hi

Thomas

xyxhi
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At @A lexpr 7F null O] Ot INVL(null, 'abc’) abc
o F B20= exprl E,

A= O"X] e
ols

NVL(exprl, exprl)

on ro ol re

REPLACE(string, =Atgo| 7t2 OhE REPLACE( 'GEORGE',  |[EGOREG
search_string |, Zraot WH|SHCt. 'GE', 'EG)
replace_string | replace_string &

K| 8otx| o,

@)
O
@)
@

search_string 1f2
A Ect

RPAD(string, length CLOB SXt fill (7)1 =7t RPAD(hi', 5, 'xy") hixyx
INTEGER [, £i/]) SIHO| =715+

string & length A7|2

StL|Ct. String 7+ 0|0O|

length °| ZO|&

xopte Zok
2k
.

|_

0=
it

Ct.
TRANSLATE(string, from, |CLOB from ZTIgto| EX}QF | TRANSLATE('12345',  |a23x5
to) 2 X|St= string 9| 14", 'ax’)

ZXte to el

= A2t WA E L Ct

3.5.5 LIKE HAX}I AL29| &l 2AX]

Postgres Plus Advanced Server &= FEXQl SQL LIKE MAHX}O| A1t YLX|Sl= TEES
P

MEe Lt LIKE A4FA 122 ChEat 25U Ch

string LIKE pattern [ ESCAPE escape-character]
string NOT LIKE pattern [ ESCAPE escape-character |

BE pattern2 2XE LS AYLLICH LKE #H2 string O| patternOf 2l 2AtE T gt
el e e f. O At8t=0|, NOT LIKE B3 LIKE O A& HtatsiALp O g
42, HAANE vtststL|Ch 525t B3 2 NOT YL L. (string LIKE pattern).

=
—
StL|Ct. pattern 9| underscore E()
=
=

o|njsta, WREE7|2(%)= 0 £ 1 O[¢2 EAS] EAEMSl LA
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'abc' LIKE 'abc' true
'abc' LIKE 'a%' true
'abc' LIKE ' b ! true
'abc' LIKE 'c! false
LIKE i & 2X|= & HH EAES ez UL 2XtE el HEH S LX[AIZ|7] 25,

CHE EAteE EXISHA| @41, 2[HE EEO|Lt MRS 7|2t LXIAZ|7| UM, pattern O 2}
A O|2A0|= EXtof o5 MA|0oF TfLCE ESCAPE 1222 CHE AS MHH =
UK, 7|2k O|AAO|Z EXtE WgefA| =[ofof L Ct

I=

WeofAls 2AE 2/HEO S8 207t JZS FSMR. T2t WS AE Zedt=
ES ASZSHAM 2g5H7] fIiM=, SQLBBZ0 F il HEfAIE ZgsioF ehLct
222, AEY 2IHE HadfAlet EXEts HES Hddts A2 FE=0 U 7Hel
HSWAIE 2GSts AS 20| LCh ESCAPE oF &7, CHE O|AH 0| ZXE HETCZM

St

=

At

g
$0 Mu
i
I~
B0
T

|= O Ol LIKEOf QUojM ELoH ZdOI 0
t = el WS AIZt TS

i
-
-
[
iy}
I
L2 1
A
Of

i)
m
e

El
F_._
mH

m
I~
iml

Mo

ESCAPE "2 ZHSHs 2O O|AZO|Z 2XAHE MK %t 0| JHsELich smHoR
O|AA|0|Z 7|#o| S| YA ELICH THOMS LED H2S J|So| St o|n|2

|
A & oA UL
3.5.7 SW/AIZH Saet oAt

Table 3-28 = C}Z2| MEMMFO| LIEFEE MSADE SH, ER/AIZE 2t Z2M AT 7HsT

g+E EO|FLICL Table 3-27 = 7|& thg HLAN(+, )2 dSS HAYYLICL g2 SA=tE
P8l 3.5.6 MMS HEGLCL 324 MH 2 2E IR/AIZE HIOIE Aol HiE F=0| o=3i0f
gLt

Table 3-27 YR}/A|Zt S ALK}

HEXE Ol 2
+ DATE '2001-09-28"' + 7 05-0CT-01 00:00:00
+ TIMESTAMP '2001-09-28 13:30:00" + 3 01-0CT-01 13:30:00
- DATE '2001-10-01' - 7 24-SEP-01 00:00:00
- TIMESTAMP '2001-09-28 13:30:00' - 3 25-SEP-01 13:30:00
- TIMESTAMP '2001-09-29 03:00:00' - @ 1 day 15 hours

TIMESTAMP '2001-09-27 12:00:00"'

Table 3-28 O] W/A|Zt &40 A DATE 9 TIMESTAMP G|O|Ef SAlo| AtRS W3 7HsBhL|C.

[
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Table 3-28 Y&l/A|ZE Sk

RS 285 A Y= 0 =
ADD_MONTHS (DATE, DATE M0l S C{HC}; |ADD_MONTHS ('28-FEB-  |31-MAY-97
NUMBER) 3571 E=X 97', 3.8) 00:00:00

o /o [ e g
CURRENT DATE DATE S Y 3.5.7.7 CURRENT DATE 04-JUL-07
X
EXTRACT (field FROM DOUBLE A{EEE 33_%, EXTRACT (hour FROM 20
TIMESTAMP) PRECISION 3570 EX TIMESTAMP '2001-02-16
S 50 20:38:40")
LAST_ DAY (DATE) DATE =& SO ©3FH |LAST_DAY('14-APR-98') |30-APR-98
SOl DY ¢S 00:00:00
BHEtECEH =&
SO AIIRES
LatotH, it
BHZ 0] 80|
olg&LICt
LOCALTIMESTAMP TIMESTAMP @XH léFM} |- }\|?_|> LOCALTIMESTAMP 04-JUL-07
[ (precision) ] (aXH EgHxMo 15:33:23.484
AlZH); 3.5.7.7 & X
MONTHSiBETWEEN(DATE, NUMBER _":_ '—E-F |. }\H)| L_éH_D_ MONTHSiBETWEEN('28— 3
DATE) A.3573 BX FEB-07', '30-NOV-06")
Y o o =
NEXTiDAY(DATE, DATE _J'C_ Il_l '—E-FX“.% NEXTiDAY('lG—APR— 20-APR-07
dayofweek) U2 da ayofweek 07','FRI") 00:00:00
et eXlcte EM
3574 X
ROUND (DATE [, DATE Fformat O 2t ROUND (TO_DATE ('29- 01-JUN-05
format ]) Hl=2 2l g L__FKI_ MAY_O5'), 'MON') 00:00:00
=20 2 5
3575 X
SYSDATE DATE S YW AlZE SYSDATE 06-AUG-07
10:06:27
TRUNC (DATE [, DATE Format O 2t TRUNC (TO_DATE ('29- 01-MAY-05
format 1) /\Hat.3576 P~ MAY-05'), 'MON') 00:00:00
S =,3.0./. o =

3.5.7.1 ADD_MONTHS

ADD_MONTHS gt== FO{T Mo ol X|FE +& 7HIHCh (E= & HM Oi7HH7t
£ 2 gL o o2& Melsta, O Z2eol Em Aits FOIT ERet
S Of dR0s gd O ol Zat E2 Fo| oiXT LTk

FOI ERIE Al

[m=]
Cts2 ADD_MONTHS &9 o
SELECT ADD MONTHS ('13-JUN-07',4) FROM DUAL;
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add months

13-0CT-07 00:00:00
(1 row)

SELECT ADD MONTHS ('31-DEC-06',2) FROM DUAL;

add months

28-FEB-07 00:00:00
(1 row)

SELECT ADD MONTHS ('31-MAY-04',-3) FROM DUAL;

add months

29-FEB-04 00:00:00
(1 row)

3.5.7.2 EXTRACT

EXTRACT &t SR/A|ZH 21O 22 E HO[L} A|7kDF 22 MEZEZS ZE8L|Ch EXTRACT
84 DOUBLE PRECISION #9| 22 SrehgiLict C1S2 S& BEF QLitt

YEAR

ER1S

SELECT EXTRACT (YEAR FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;

date part

2001
(1 row)

MONTH
| W el =(1-12)

SELECT EXTRACT (MONTH FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;

date part

DAY
(#e)) em 2= (1-31)

SELECT EXTRACT (DAY FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;
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date part

AlZt EE(Q - 23)
SELECT EXTRACT (HOUR FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;

date part

MINUTE

= 2E(0-59

SELECT EXTRACT (MINUTE FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;

date part
38
(1 row)
SECOND
B4 222 B X UE (0 -59)

SELECT EXTRACT (SECOND FROM TIMESTAMP '2001-02-16 20:38:40') FROM DUAL;

date part

3.5.7.3 MONTHS_BETWEEN

MONTHS_BETWEEN &= F R AtO[e] & & Htgtet|ch A M| HO[H7} & HRY
HolHELt 2 2= 8 W HM o827t O & R Ho|HEL M2 Z2= 2 21
AR gLt

rr

Aits & W 07N EH=0f 20| SStALY, & R 077t 2f Fof OpX|8 22l 32
gd 2= 2o = eyt

CH22 MONTHS_BETWEEN &4=0| 0f &l L|C}.

SELECT MONTHS BETWEEN ('15-DEC-06','15-0CT-06") FROM DUAL;
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months between

SELECT MONTHS BETWEEN ('15-0CT-06','15-DEC-06"') FROM DUAL;

months between

SELECT MONTHS BETWEEN ('31-JUL-00','01-JUL-00"') FROM DUAL;

months between

0.967741935
(1 row)

SELECT MONTHS BETWEEN ('0O1-JAN-07','01-JAN-06') FROM DUAL;

months between

3.5.7.4 NEXT_DAY

NEXT_DAY &t==
SAT o Z0|, %

FOIT gmED O 2 XgE B2l A v U S gretetch
S 7
mZotsta, K| B

0
o US| R M AV NFEOOF FLCE FOIT LR A2 B2
Z

=
—
=l

20t AL

H

rir 0

ChE2 NEXT_DAY gt==2| Of LCt.

SELECT NEXT DAY (TO DATE ('13-AUG-07', 'DD-MON-YY'), "SUNDAY') FROM DUAL;

19-AUG-07 00:00:00
(1 row)

SELECT NEXT DAY (TO_ DATE ('13-AUG-07', 'DD-MON-YY'), '"MON') FROM DUAL;

20-AUG-07 00:00:00
(1 row)

3.5.7.5 ROUND
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=
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=
e
0|
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He & =%t
o] 15 Yo|Lt 1 O|FO| T, X

b LOo| & Ay

16 20| 7Lt 1 o
He Heol

=
yyy 18 198 ket Yyyy

Ol 18 1Y HisigL

[

A

=

ISO HQ|

MM, |y

7t Ik
YYYY,
SYEAR,
Y
MON,

scc
YY,

|-

—

R

Table 3-29
cc,

SYYY,
YEAR,

YYY,
MONTH,

RM

WW

W

oF

mjJ

0
o

=
=
—

fL|CF 11:59:59 AM EE

A2 2o AlRS Heud

DD,

DDD,

oF

RO

o
—

K

CC

L|Ct. 12:00:00 PM

Bl

HH24

DY,
HH12,

DAY,
HH,
MI

AtE "ol of Lt

4
jo0

s

ROUND
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"Century" FROM

of L et

_
—

L2 213}

100 = 0j| A

Century
01-JAN-1901

SELECT TO CHAR(ROUND(TO DATE ('1950','YYYY'),'CC"'"), 'DD-MON-YYYY")
(1 row)

DUAL;



SELECT TO_ CHAR (ROUND (TO DATE ('1951','YYYY'),'CC'), 'DD-MON-YYYY') "Century" FROM
DUAL;

Century

01-JAN-2001
(1 row)

A2 do| wed o

—

SELECT TO_CHAR(ROUND(TO_DATE('30—JUN—1999','DD—MON—YYYY'),'Y'),'DD—MON—YYYY')
"Year" FROM DUAL;

01-JAN-1999
(1 row)

SELECT TO_CHAR(ROUND(TO_DATE('Ol—JUL—l999','DD—MON—YYYY'),'Y'),'DD—MON—YYYY')
"Year" FROM DUAL;

01-JAN-2000
(1 row)

CHee 7K 22 IS0 | W2 @Ol o @Lich A WA o) 2004 Hoj -2 FLICH 2004 9
003 1 12 9 29 U0 AIBELICE S H7 O 2005 0| B2 YBLICL 22 WOl

J

(SOE2 4o H Ao QUMK T X 4 LS Zoddts, 7 Y HHRQ A BN
AR ARE AISELICL T2, HEEO 12 YIS0 ARE AT = AL
SELECT TO_CHAR(ROUND(TO_DATE('30—JUN—2004','DD—MON—YYYY'),'IYYY'),'DD—MON—YYYY')
"ISO Year" FROM DUAL;

ISO Year

29-DEC-2003
(1 row)
SELECT TO_CHAR(ROUND(TO_DATE('Ol—JUL—ZOO4','DD—MON—YYYY'),'IYYY'),'DD—MON—YYYY')
"ISO Year" FROM DUAL;

ISO Year

03-JAN-2005
(1 row)
Ch2e %2 27029 g2 o Lot
SELECT ROUND(TO_DATE('15—FEB—O7','DD—MON—YY'),'Q') "Quarter" FROM DUAL;

Quarter
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01-JAN-07 00:00:00
(1 row)

SELECT ROUND (TO DATE('l6-FEB-07', 'DD-MON-YY'),'Q') "Quarter" FROM DUAL;

Quarter

01-APR-07 00:00:00

(1 row)

Ot 2 ol g=8 o LCH

SELECT ROUND(TO_DATE('15—DEC—O7','DD—MON—YY'),'MONTH') "Month" FROM DUAL;
Month

01-DEC-07 00:00:00
(1 row)

SELECT ROUND (TO DATE ('16-DEC-07', 'DD-MON-YY'), '"MONTH') "Month" FROM DUAL;

01-JAN-08 00:00:00
(1 row)

= = ISO Fof gr2getLct A BiRf Z2= 20073 A 2 LY ch1 & 18
2o 772 €ede 18 15 dYLCh & B oojM= 13 1922 13 22 4o 7Ht2

SELECT ROUND (TO DATE ('18-JAN-07', 'DD-MON-YY'), 'WW') "Week" FROM DUAL;

15-JAN-07 00:00:00
(1 row)

SELECT ROUND (TO DATE ('19-JAN-07', 'DD-MON-YY'), 'WW') "Week" FROM DUAL;

22-JAN-07 00:00:00
(1 row)

CH2e #12 IS0 RO B2 YBLICLISO 5 YRULEH AL R #H ZSE 2004
1

2|
Y22003 H 12 & 29 2o 7t& It

19 YQAYLICE & EAY 0ofA= 2004 H 1Y
292 20041 19 40| 7 Jke el
SELECT ROUND (TO DATE ('01-JAN-04', 'DD-MON-YY'), 'IW') "ISO Week" FROM DUAL;

ISO Week

29-DEC-03 00:00:00
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(1 row)

SELECT ROUND (TO DATE ('02-JAN-04', 'DD-MON-YY'), 'IW') "ISO Week" FROM DUAL;

ISO Week

05-JAN-04 00:00:00

(1 row)
O o= 2ol X B g8 22 20| AXSte A2E 7tFE|= o Fo| 7HE 7t FE
gt EetLct
SELECT ROUND(TO_DATE('OS—MAR—O7','DD—MON—YY'),'W') "Week" FROM DUAL;
Week
08-MAR-07 00:00:00
(1 row)
SELECT ROUND(TOiDATE('O4—MAR—O7','DD—MON—YY'),'W') "Week" FROM DUAL;
Week
01-MAR-07 00:00:00
(1 row)
ChE o= 22 €9 =YLt
SELECT ROUND(TO_DATE('O4—AUG—O7 11:59:59 AM', 'DD-MON-YY HH:MI:SS AM'),'J'"') "Day"
FROM DUAL;
Day
04-AUG-07 00:00:00
(1 row)
SELECT ROUND(TOiDATE('O4—AUG—O7 12:00:00 pM', 'DD-MON-YY HH:MI:SS AM'),'J') "Day"
FROM DUAL;
Day
05-AUG-07 00:00:00
(1 row)
e Ol Fof 22 & ARl EH2 LT
SELECT ROUND (TO DATE ('08-AUG-07', 'DD-MON-YY'), 'DAY') "Day of Week" FROM DUAL;
Day of Week
05-AUG-07 00:00:00
(1 row)
SELECT ROUND(TO_DATE('O9—AUG—O7','DD—MON—YY'),'DAY') "Day of Week" FROM DUAL;
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Day of Week

12-AUG-07 00:00:00
(1 row)

ChE Ol 2 AlZte| gr2E Lo

SELECT TO_CHAR(ROUND(TO_DATE('O9—AUG—O7 08:29', 'DD-MON-YY HH:MI'), 'HH'), 'DD-MON-YY
HH24:MI:SS') "Hour" FROM DUAL;
Hour

09-AUG-07 08:00:00

(1 row)
SELECT TO_CHAR(ROUND(TO_DATE('O9—AUG—O7 08:30', 'DD-MON-YY HH:MI'), 'HH'), 'DD-MON-YY
HH24:MI:SS') "Hour" FROM DUAL;

Hour

09-AUG-07 09:00:00
(1 row)

SELECT TO_CHAR (ROUND (TO DATE ('09-AUG-07 08:30:29', 'DD-MON-YY HH:MI:SS'),'MI'), 'DD-
MON-YY HH24:MI:SS') "Minute" FROM DUAL;
Minute

09-AUG-07 08:30:00

(1 row)
SELECT T07CHAR(ROUND(T07DATE('O9—AUG—O7 08:30:30', 'DD-MON-YY HH:MI:SS'),'MI'), 'DD-
MON-YY HH24:MI:SS') "Minute" FROM DUAL;

Minute

09-AUG-07 08:31:00
(1 row)

3.5.7.6 TRUNC

1
| oAl | EE |
|Ccr sce ‘ccOl 18 128 BHEotl, =HA W&o H T =XeE ce L/LL |
SYYY, YYYY, yyyy & 18 128 BE6tD, yyyy = FHE & LUICH
YEAR, SYEAR,

YYY, YY, Y




Y, DYV, TV, T (EOIA YRS BEGHE 1S0 0] AR LS BIEELIC

© FOIR ZWME ZEsts 210 RLS SEsLC

MONTH, MON, MM, [XHE ol XS easLct

RM

wn 0 EEo HED 22, 8 Fo| FOIX LR SLGALE 01F| JtE
s2 YRS pEsUt

i FOIW YME ZEsts 15059 XS BHEE LT

W O gol HYD TS, B xo FOIX LM SYSALY, 01RO I
S2 URE SEEL

[pop, DD, FOI& 2ol Yol AIRES SHetELIC

[paY, DY, D FOIR UME EEGHs B F(YL2Y)9 AIRES BHEELIC

|HH, HH12, HH24 ‘}\|QJ A XS BESEEHL| O

juz 2ol ARS sl

ChE2 TRUNC 2t ALEE Q| o YLt

ChE o= 100 CHlZ2 WEFEL(CH

SELECT TO_ CHAR (TRUNC (TO DATE ('1951','YYYY'),'CC'), 'DD-MON-YYYY') "Century" FROM
DUAL;

Century

01-JAN-1901
(1 row)

Chg o= Hol dehEL Tt

o -

SELECT TO_ CHAR(TRUNC (TO DATE ('01-JUL-1999', 'DD-MON-YYYY'),'Y'), 'DD-MON-YYYY")
"Year" FROM DUAL;

01-JAN-1999
(1 row)

ChE Ol ISO Ho| A|Z0| Y=FEL(C,.

=

SELECT TO_CHAR(TRUNC(TO_DATE('Ol—JUL—2004','DD—MON—YYYY'),'IYYY'),'DD—MON—YYYY')
"ISO Year" FROM DUAL;

29-DEC-2003
(1 row)

Ch= Ol= 2712 A2 ExRi7F A2FE L T
SELECT TRUNC (TO DATE ('16-FEB-07', 'DD-MON-YY'), 'Q') "Quarter" FROM DUAL;
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Quarter

01-JAN-07 00:00:00
(1 row)

chg o= ol AIEto| Mg ct,

S
SELECT TRUNC(TO DATE('l6-DEC-07', 'DD-MON-YY'), 'MONTH') "Month" FROM DUAL;

01-DEC-07 00:00:00
(1 row)

Chg o= Hof A vimy 2o <) Z2FE= o Fo| MRS defetL(tt 2007 Hel R R 22

x
2290|112 199 o|F FaYye 1¥ 15 ALt

ld

SELECT TRUNC (TO DATE ('19-JAN-07', 'DD-MON-YY'), 'WW') "Week" FROM DUAL;

15-JAN-07 00:00:00
(1 row)

CtE Of= ISO Fo| A2t ML CLISO F= EQYUE A|ZSL|CEH 2004 H 18 2Y2
2003 4 122 29 Y 2Q A0 AR ISO =QL|C}.

SELECT TRUNC (TO DATE ('02-JAN-04"', 'DD-MON-YY'), 'IW') "ISO Week" FROM DUAL;

ISO Week

29-DEC-03 00:00:00
(1 row)

ChE Ol Eol A HR Z2M, 22 2 AT A22 7HFE|

—

rr
ot

SELECT TRUNC (TO DATE ('21-MAR-07', 'DD-MON-YY'), 'W') "Week" FROM DUAL;

15-MAR-07 00:00:00
(1 row)

SELECT TRUNC (TO DATE ('04-AUG-07 12:00:00 PM', 'DD-MON-YY HH:MI:SS AM'),'J'"') "Day"
FROM DUAL;

04-AUG-07 00:00:00
(1 row)
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SELECT TRUNC (TO DATE ('09-AUG-07', 'DD-MON-YY'), 'DAY') "Day of Week" FROM DUAL;

Day of Week

05-AUG-07 00:00:00
(1 row)

CH ol AlZtel AIZZ AEFELCH

SELECT TO_CHAR(TRUNC(TO_DATE('O9—AUG—O7 08:30', 'DD-MON-YY HH:MI'), 'HH'), 'DD-MON-YY
HH24:MI:SS') "Hour" FROM DUAL;
Hour

(1 row)

SELECT T07CHAR(TRUNC(TOiDATE('O9—AUG—O7 08:30:30', 'DD-MON-YY HH:MI:SS'), 'MI'), 'DD-
MON-YY HH24:MI:SS') "Minute" FROM DUAL;
Minute

09-AUG-07 08:30:00
(1 row)

3.5.7.7 CURRENT DATE/TIME

Postgres Plus Advanced Server = SR SRt A|Ztu} BHHE ZfS HHESHE B9 =5
H3ELICE 0|23t gt AN EMIMO| A2 AZtZ 7|E2RE S gratetL|Ch
¢ CURRENT_DATE
e LOCALTIMESTAMP
e LOCALTIMESTAMP(precision)
e SYSDATE
g deYNoz XBL 4 Y@, F WA o e

LOCALTIMESTAMP = H2 Of7H==

o=
ol 224 Aol ZUE =2ffgL(Cf.

ﬂ m

SELECT CURRENT DATE FROM DUAL;

06-AUG-07
(1 row)

SELECT LOCALTIMESTAMP FROM DUAL;
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=0, 2

t2]

Lict. SR A

FROM DUAL;

timestamp
timestamp

SELECT SYSDATE FROM DUAL;
timestamp

SELECT LOCALTIMESTAMP (2)

06-AUG-07 16:11:44.58

06-AUG-07 16:11:35.973
(1 row)

(1 row)

06-AUG-07 16:11:48

(1 row)
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=
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7HR|H,
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=
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.
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Mg

24 xH

—
FL|CF.

E
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=
o

tol

il
AMAMS

C
O

4
jol

Kl
K1

3.5.8 A|IRIA

|+ Postgres Plus Advanced Server's 9| &5 M&HSHL|CT.

of

CREATE SEQUENCE

=
—

22t 22[E)

H

HOISYLICE AR A

A

4

AEL AH A B SR E

|-

SH

>
Qlsh AtEE LTt ofzfof Lt

o
o
—

b

.
o
—

thedl MS L

J

ol

2 S ELICE Ci MM0]
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AL C tE2 0l

e 4

CREATE SEQUENCE &9l AR A

_

—

sequence NEXTVAL
sequence.CURRVAL
NEXTVAL 2 SA|0f

Sequence
NEXTVAL



CURRVAL

SR M0lA O A|EAS] 74 Z[Z0 NEXTVALOf o3 =50t gts =2{FLICE (0] MM0oiAM
AEA0] NEXTVAL 7t =2 Ho| gle 8%, 027t EngELth) MU-22 gtS dHetstr| 20,
X Mo defet=ol, CHE M40| NEXTVAL o] A 20| CHShM Ol 7tse BE =
Ao F=2I5tM K.

AL AHes 7|2a 7Bt e ddE= 4% NEXTVAL = 1 2 A[%st=s A5Hel gta
dretefL|Ch 7|Et S% 22 CREATE SEQUENCE FEO0|A S43 Dj7fH+E AESHY s =+

of¥
<]
>
oo
ofn
>
|m
rﬂJ
2
gn
1o
][
J
mjo
=
N
ﬁ
el
my!
rlo
>
i
[>
Hu
qr
m
>

% = (k=] §I H. | 1
Siotttn o=, AAEE A2 ZhFgtL|Ch O|Ad2 SEthEl EMMMO| S E 2ol A0
AEE 'FH'E 7= AS olojgct

3.5.9.1 CASE
SQL CASE 4|2 CHE AO{OA Q| if/else FHEI FAS 28t =UE EAMYLILH,

CASE WHEN condition THEN result
[ WHEN ... ]
[ ELSE result ]

END

CASE 1= Al0| KB5IH OCOMLE AFEE = QUSLICE  condition 2 boolean @Al0| ZANME
Q EBSAL resu/tQLiCt B =& WHEN 2

L|C}. WHEN 9| condition 0| £O0|™ OFL|H™, CASE

HEHA 2 ELSE 71O resu/t YL|Ct  ELSE 17F Of =AM} YX|SIX| A4S ™, A= NULL QLCt.

re
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SELECT a,
CASE WHEN a=1 THEN 'one'
WHEN a=2 THEN 'two'
ELSE 'other'
END
FROM test;

S result EFAQ| OB HAIR SiLtol 3 WA HHE 4 UsLITh

Che ol ‘Thath CASE EBIAlS 2

rc
il
ogt
1=
10
m
ot
il

B elL|ch

CASE expression
WHEN value THEN result
[ WHEN ... ]
[ ELSE result ]

END

Expression 2, S5 3ILIE ®2 U7LX|, WHEN 70| X|HE @E Zt2 Arsin vlmeiu|ct

=S3t Z40| oM™, ELSE FH(EE= null gHe| result 7} BrzhEIL|CF

Et=ot CASELES ARE fl2 o7t AdE = UASLIC

SELECT a,
CASE a WHEN 1 THEN 'one'
WHEN 2 THEN 'two'
ELSE 'other'
END
FROM test;

CASE BoIA 2 ZIE ZFstY| flof BRoHA| @2 MERAMS EIoHX| §aLCh oE S0,

SELECT ... WHERE CASE WHEN x <> 0 THEN y/x > 1.5 ELSE false END;

3.5.9.2 COALESCE

COALESCE &4 null Of OfHl X W7} QIXFS wrehstL|Ch Null 2 QIXE7t null @ 2900t

BrelEl LI}
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COALESCE(value |, value?] ...)
HOIEHE A AME O, null gt CHY Z7[=4t0] AHEE UL O S5t
SELECT COALESCE (description, short description, '(none)')

CASE 4] A&, COALESCE = ZutE Z7F5t=H 2R5HA| @2 AR E7tokX| @gLth &5 A

ot
A null Of OF °._|Xf°| REZR QUX= F7tEIX| EEUH SQL & 2a£ to NVL It
IFNULL o] H|=%t 7|5& MEsta, CHE L8 HIOJE HojA A|AROAM AFEE LICE.

3.5.9.3 NULLIF

NULLIF &t~ valuel @t value27t s Lot AL, null 4+ BratgtL|CH =X UOH, valuel

ghetetL|Ct.
NULLIF(valuel, value2)

FO|Zl ?{2] COALESCE of|o| Hoiil =3H0f AtEE L(Ct.
SELECT NULLIF (valuel, ' (none)')

to, DX $2H valuel & BHEELICH.

ol

valuel Ol (none)Ol™ nuil s BHEt
3.5.9.4 GREATEST and LEAST

GREATEST 9} LEAST Btie E#IAl0| 4+ 22oaRF 7V 37{Lt 7VE &2 S Meigct

—

GREATEST(value [, value?] ...)
LEAST(value [, value?] ...)

EHA2 Zito] ®A0| gt 250 HoE HAS WEy 4 0jof Tk B= Lol Nul
3te RAELCL Ik S Yol null 2 H7kY Z018 null o] FLct

GREATEST ef LEAST = SQL #ZE0= SIX|2, aetdel =gl 20| Fol5tM K.

—

231



Table 3-31 ittt Exo| TA g
e QIX} O|OJEf 4 gtoh A ek
AVG(expression) INTEGER, REAL, M4 QXH= NUMBER, 2E 3 Zto| Ha
DOUBLE PRECISION, |£% A4H QIXt=
NUMBER DOUBLE PRECISION, (&8 w)
Lt X|= IR} OOl H
A 5
COUNT(*) BIGINT Qg 3Ho| 4
COUNT(expression)  |Any BIGINT AlO| null O] o4 Zre
M= 9y dol =
MAX(expression) XA 2AHE, £ |QXEA L Y 2E Y b 7tol Al9|
EHR/AZE A A Z|CHk
MIN(expression) AL 2AE, Ee o QXA LD 3Y B= o gt 7ol A9
EHR/AZE A A BT
SUM(expression) INTEGER, REAL, SMALLINT = DE Qg Zh 7t Alg|
DOUBLE PRECISION, [INTEGER & Al9| SHA|
NUMBER OIX}= BIGINT, BIGINT

S AlO| QIRf=
NUMBER, 25 A~4H
OlXt= DOUBLE
PRECISION, L}IHX|&=
OIXt= CIOlE Al

O] gf== COUNT &t=E XN QlotL, 1 A HEHSIX| g2 49 NULL ¢S Btetst= A2
FO|SIAA|Q. E3|, SUM Q| g2 00| OfLl, null z
022 CiXSH7| I3l COALESCE &5 ALY = UFLICH

mjo
re
riok
Of
Rl
iQ
il
-
in
1}
0
rot
ox
o
)
=
mjo

BO| LotSLCL (F2 Y8ty
LiTh) 49 220j4 Ve, 2E g2ia
e o Z9ot 2

oM, IS &% NOJ 0 2
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Table 3-32 EA(0f st A

s

[ok

ES
CORR(Y, X
COVAR_POP(Y, X)
COVAR_SAMP(Y, X)
REGR_AVGX(Y, X)

REGR_AVGY(Y, X)

REGR_COUNT(Y, X)

REGR_INTERCEPT(Y, X)

REGR_R2(Y, X)
REGR_SLOPE(Y, X)

REGR_SXX(Y, X)

REGR_SXY(Y, X)

REGR_SYY(Y, X

STDDEV(expression)

STDDEV_POP(expression)

St

A
aT

OIXF& Al

— [= |

DOUBLE PRECISION
DOUBLE PRECISION
DOUBLE PRECISION
DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION
DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

INTEGER, REAL,
DOUBLE PRECISION,
NUMBER

INTEGER, REAL,

HERR

DOUBLE PRECISION
DOUBLE PRECISION
DOUBLE PRECISION
DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION
DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

DOUBLE PRECISION

PRECISION, O X|
2o ™ NUMBER
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m |

op | ™ | 5¢

< 3 A ow |
o | x| Hr
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p
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STDDEV_SAMP 9|
AN B
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DOUBLE PRECISION, |QIX}= DOUBLE BEZEA
NUMBER PRECISION, 1 X|
ofom™ NUMBER

STDDEV_SAMP(expressior)  INTEGER, REAL, HE AaM SAlO| QY Zfo| B
DOUBLE PRECISION, |QIX}= DOUBLE HEEAM
NUMBER PRECISION, 1 X|
olo ™ NUMBER
VARIANCE (expression) INTEGER, REAL, HE AaM SAO| VAR SAMP O] ARE
DOUBLE PRECISION, |QIX}= DOUBLE =pY
NUMBER PRECISION, 1 X|
ofo NUMBER
VAR_POP(expression) INTEGER, REAL, HE AAK SAlo| Q12 Zto|
DOUBLE PRECISION, |QIXt= DOUBLE DRCHE AR RICH
NUMBER PRECISION, 12X |[EZEXO| H2)
oto ™ NUMBER
VAR_SAMP(expression) INTEGER, REAL, HE AaM HAlO| Q3 Zfo| HEEAM
DOUBLE PRECISION, |QIXt= DOUBLE (B2 EZEAO HI)

NUMBER PRECISION, O X|
%o ™ NUMBER

3.5.11 MEZHZ| A

0f7| M= SQL 7|gtQ| Postgres Plus Advanced Server 0| A AFR 7ts3st MERZ| BHO| Chal
HESL|CE o] MMOoM HYHSH= ZE A2 Boolean(®E/AZl) ZUE S2{ELICH

3.5.11.1 EXISTS

EXISTS o QIxt= Ye|o| SELECT FZHZO|Lt MEH[YLH L MEHZ|= O do| B RS
Z275t7| Qo BItELICE Mol oF WS HhetstH, EXISTS o dit= &', MER2|7} off
W ESHFX| YW, EXISTS o Alt=

EXISTS(subquery)

MEREl= #HE| FHEREHO| M-S HXY + JUSFULL MEFE(Q HIIM & dgS

gL
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EXISTS

MERZ| 2t

—=

10| QUEEtE, %4

_

—

AtE 5t
St=

=

=

o, Yutsom ME2|ol
XSt

=
(L

X0l o|Est7]
ot2 EXISTS(SELECT 1 WHERE ..)g@4lo| o
(SELECT 1 FROM emp WHERE emp.deptno =

Mzt

X| 2t ol2{st &0 INTERSECT

SLICHEL Bh=2l emp it

S
pds
=

24
712Jﬂr

Lct 1
=

HAUELCH 282 2E
deptno 0f L{E

SELECT dname FROM dept WHERE EXISTS
dname

A= Ao L{E0| otLzf, ofH
dept.deptno) ;

22 027t AS LI
ACCOUNTING
RESEARCH

SALES
(3 rows)
3.5.11.2 IN

ol

2ote, 22 ME|E MERL

ol
1
ol
oor
oju
Bl
1ol
0lJ
ml

KIr
oF

o=
10

of ZFAXH IN2| Z

H

10

ZHE Lt

f

]
[
o

of Hlxk|1

-
ol

b= AXYLEL

Ul

j= BIOHR| Qe MEHEITE SE Fe

.
[e)

O
e

0

(

o

ok
=}

Oa

SQL 9|

=

b

o
o
=

| 5 &O| null

o

bt

L|C}. null 22| Boolean =

L
[e)

=

of gl& Mok
g

#{510] otL|at, null o]

—

—

ot 8% INTg2 2t

expression IN (subquery)

L|C}.

ol

LHo

ol
Kr

Ql
=

g 1]

(DN

F LT

'K
(=]

1Z|™, NOT IN o Aut=

z
—

=13
=

Mea) ol

MEHZIE 7t

(o) X=)

—

—

7tE L. S oK

Ic
[=;

4

EXISTS of Z0|, 2HTSHA EItx|
of Hlm&E1

3.5.11.3 NOT IN

H

o

.
[e)

ok

b

ofl
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expression NOT IN (subquery)

| 2% ol null 2

e

.
o

of gl Hok:

=)

AMESHE 42, NOTIN 49| Aupb= 0| ofL 2l null O] ElL|C} null Zf2| Boolean =gt

L|ct.

L

ols
=2 -

sQLel 7|= A2 S

PN S=e

__rll__l

MEHZIE 7t

=
—

EXISTS of 20|, 2TStA Btk

3.5.11.4 ANY/SOME

=k

AFE3l, Boolean

XIS

A
(il

Bl

i
Oa

o=
10

[y,

SR

expression operator ANY (subquery)

expression operator SOME (subguery)

2 = ANY 9 SaBtLCt

Ol L|C}. IN

2 ANY Q2 &

SOME

510

A

Eots E ANY 7829 Zit=

A

af

2 7

OtLl, null O] E|= AL o8 =M L. Null Zt2| Boolean =32 SQLO| 7|

PNIRES=Ie

_T.I.I__I

EXISTS M@, MEH 2|7t 25k Eo7tEl= A 7t

3.5.11.5 ALL

7tE|

AFE 3], Boolean

XIS

A
(il

Bl

[y,

=
10

[y,

HARYLct. ]

e

Null & L|C}.

expression operator ALL (subguery)

g Ck

oll
o

]

2 <> ALL 1}

NOT IN
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EXISTS M@, MERH2|7t Ao B7tE= A

mjo
N
ox
ot
rr
P}
mjo
H

Yal
el
Ral
&2
>
-
i

H 4% XNE Zz2AN o

O M= XMZT ZZA|N A0 - SPLO|| CHsll HEHeFL|Ct. SPL -2 Postgres Plus Advanced
.l

o
= —
Server O A| custom EX}, gt E2[A, TH7|X| ZHHd S 2ot dibd =2 Z=23 A0 L|CH
SPL2 CtZat #2 EXO| JASL|CE

. SQLOIOIZ melsty| 93 FAHOl HijAe] m2 1Y 7|
- GO[EHO[AS 3t T mEAN, &
- poAdmin Il 9f S3E|of st ey U EHAE AL KBELICH
. AC XABS BFELICH

o

=)
=
o HA AHEE F JAFLILH

h 2L Cch SPL == px0f st

OF

of goM= *4 SPL Z2"9| 7|= 2240 Cf
1, ZZAMe g5 AHdots Y-l ol 2YLUCch E2[HE SPLE

t2 LE0| o L2222, =2 dYsiASLth XM 5§ E2[A0 it B82S
6 SoM= mh7X|0f Chof HFehL(ct

O & =t 0= SPL AO{0f CHSt XiMiet LIS HYstD SA|0f ofZ&2AH0]M2l o &
C}.

41SPLO| 7|2 92
Of HojM= SPL =29l 7|2 Q40 Cish ZdFeL(C,.

411 2%t g

oot

SPLEE2IML YW O, 13O 2R WS ASTLIC

. fEXt A~Z 9 ARXt a 2H z
e 2X0~9

s B () + -/ <> =1~ A0 @ %, " # S & | ()7
[ ]
o Ui ZX} B4, A O|A, CR (carriage returns)

1=
nE
>
ro
1=

on
rlo
o
it}
%
Mo
Pal
mjn
mjo
>
ol
els
e
1
m
rr

C BHEA, 2Y Mo = SPL I0|E P& HCH

237



Hn: spL Z=I3oM M2 E Hlo|E & HIO|E{H|o]A~ AIYM X|ALE EX HEo 25y
X

[=]
Z2¥EHr
412 tj22X L&

SPL Z2 MO M A El= 7|RERl AMEAL Ho| AEXts HARAE FE5HA] BELUCH
0 E =0, DBMS_OUTPUT.PUT_LINE ( 'Hello World") ; & dbms_output.put_line ( 'Hello
World"); EE= Dbms_O utput.Put_Line ( 'Hello World"); Lt DBMS_output.Put_line ( 'Hello
World);ot S8 o= ZHEE LI

SHX| 2t EXet 2Kt At Postgres Plus Advanced Server Advanced Server [ O] E{H|| O] A 0f A
M2 et of AAZREH YHE HO|HQ 20| AZAHE FESHOF LT
DBMS_OUTPUT.PUT_LINE ( 'Hello World!) ; 2&2 CtSat Z2t0| S L|C}.

Hello World!

£S5t DBMS_OUTPUT.PUT_LINE ( 'HE LLO WORLD!); %2 L34t 0| & E L|C}

1

HELLO WORLD!
4.1.3 AHEHX}

Identifiers = %, M, T2 QX § SPL T2 WOl CIYS RAE AHslE [ AIREE
AERE Zof O] S LIt

HEX T2 A2 SQL Aojo MEXL SLFLICE SQL §0j2 AEXo| &M= 3.1
=2 x
= i g

AEXt= SPL 7|RIELL SQL 210] 7| EQt ZOotM = QHELICH Ofg2 faTH AEXt| o YLCt
X
last___name
a_$ _Sign
Many $$$$$$$$ sians
THIS_IS_AN_EXTREMELY_LONG_NAME
A1

4.1.4 z=2l0{(Qualifiers)

SAlOjE AHHQYE QUME B2o| AQAI} RS 7|2t O|SYLICh AHAYE QEMEL
AZH9lE OIS Flojof BHO| gl F, B¥ gt 9=ME 0|50z NFHLIC Of PEE
H % (dot notation)2 2 =& L|Ct
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|_|. EI- LH.T'. LH

X7t

| 22 UL o
L|Ch. [EpA] A

243/
L|C}.

A/_(,/O/
L C}
7ho| et

e —
e} (<)
©
oT - .
2 o S o
N.l o Il © e g -
g 2 o =) e 5 = JoI
S 1 o %0 oY o B
S 5 g K
| m_H o _I_H & e_ c _nﬁ_ =0
L o o E _ K
3 - Ol oy ol > _ 5 ol ol
g 2 a o R AU &3 <r A
S T o o = | 10 N
N ~ d <k ojm & d ol .
L g . = o T | N 3 o
g o i H_u S 3l Ll - H_HH . 0 .
RS fo = g W [ A
SIS o G = a 1 ul or O T
I o s ™ = P A= b= H
o . o n e K < d Hl 0
§ ¥ ) - = < = o R
g & a & © ol r~ =) < ~jo M o
§ 8 £gE A= T KO Mg TR
_ c v 0 _ o = _— -
&5 § mw & <k R o= B p M X o K
1 . = —_ e _
o m © a Y Tl =l N T W <k om._ N W_”_ T ]
5] e = 2 © N = B Mo Bl
& £F 3 01 = X jol <z W n i
bl ° o — o H N = 7 w3 % ool g
swTuw? * o0 pg S A2
TR S N W iR 2 H 4
K 2w w 2w X Al BT O o Voo %o
stz sz 3 R K 74 & ®m Ao
W o~ o ] A = K ol o3 K
A ul 81T 8 of = o o2 = e S
_ o w m o OL muja o~ ol oo o< IH < g N < [
wow oo o g o PR < I S %0 X0 F
MﬂMﬂAﬂAA_l - g o o o A A
< LFO<FO<F =0 n N ojn alo X! %0 Ujo <
=T % K ol ofu ok mo %Y xd I ol a7
PEERLE G o ogp R W st ¥ a5 g
or of ol g z = S LI — S Wz kS
=T T = 5 o © ul o wd o Fii Ko KO
WWW.FW . - B K3 ro _.._ul__um _u_._mm_ o
oo g o W W L o o1 N~ W R Foop R <
NN~ o ™ _.7_ ol <r o — OoF 5 H] z - M ey <K
M/_ Ll T < < xr < 1Ho X =l = oo © m. <0 d A
= =) T Il n 3
A0 w7 o Al o o G oH s > M_m Koo
gttt o @A o ¥ 3
muu@umw%m FoE oo Nk ..
K 4 !
a4 o< ma S = M %
. ° o o o
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o ZXRF X - EALRF EXHE A0 2ot O XM @Ee 3131 H Ex
o ERY AZE - R/ AIZE GOl FAINF o0 2o O AtMTH HEE 324 B2 ©X
42 SPL =2
SPL2 EAtd 28 71X A YLICE SPLOM dEEl= Z20M2 T2 AX, &, E2[A,
m7|X|e| 4 7tX| FYO| UASL|CH
ZE2AXQL g0 M= O] el HEZ0AM O XtM5| L CE E2[Hes 5 FolA,
TH7|X|0f BHME H 6 FOIN MBS
421SPL EE X
Z2IY0| TRAIN, B4Lp 270l AT B2 go| SPL ZRIWLS SYN 2= IxE
7rm AsLCL 222 3740 ¥Ho= PHFLCL SM M ¥, Bh A% g9, 121
M oole FYYLct HMOkE, 1 7§el 252 BEGIN 1t END 7| E L{oj| StLt, = oLt

oI“EI SPL 2&ez FEE 1 /e dd d92 7HEU
My gD ool FY o|Uo RIS ALBSHE B, FHA, EFYS Holsts 49 Mol Yool
EXfELICE Mol2 A Y BEGIN 7| E O|T0f RdetL|Ct. =Z0| AMEEl= 2o et
MOl e 7|9 = DECLARE 2 A|ZHgtL|CE
OFX|2f2 2, BEGIN - END 2& 20 &4 0fe 90| AELICE 02 92 7|/E
EXCEPTION 22 A[ZSHL, siiE £F29| OHX|A7HA| AL ELLCH SZ50AM 2200 2Is o227t
HMXH Z20H Hoj= o Yoz o|sLCL o Aol Lig1t of2lof H2tA
HE|| AL 2[X| Y2 = ASHLCH
Ofgfs YgtNQl BE=o| XS LiEHYL )

[[DECLARE]

declarations ]
BEGIN
stateme nts
[EXCEPTION
WHEN exception_condition THEN
statements |...]

END;
Declarations = 220\ S{L} & 1 ol4o| #%, 7, ElRlg MOIgLCL Ztztol Moipe
NOZEC2 ZTEE|0OF SLICL 7|9/ E DECLARE A2 250| Lt2 Fgo a2t Ha2tE L Ch



statements= SfL} L= 1 O|Ato| SPL 2%t

FOI o
H —
END 7|9j=7} BA|El 220 B& AOj220=2 Z=E0{of gLch

M WHEN exception_conditio n 252

LICE 2t 28

MoZE

1 o|Ate| WHEN  exception_condition e=0| ZX|gfL|Ct.

TS JhY ZHERSH NULL 288 4% F%o= 74E 229 oguch
BEGIN
NULL
END
S 222 M9 Y MY ¥ JHN 25U
DECLARE
v_numerator NUMBER (2);
v_denominator NUMBER (2):
v_result NUMBER (5,2):
BEGIN
v_numerator @ = 75;
v_denominator : = 14;
v_result : = v_numerator / v_denominator:
DBMS_OUTPUT.PUT_LINE (v_numerator | | 'divided by'| | v_denominator | |
"is'| | v_result):
END;

ol 2,3 Aol £Xt
gorelm, stibo w4

—
HAIZHCL Of 250 HYeH

75 divided by 14 is 5.36

M

DECLARE

v_numerator NUMBER (2);
v_denominator NUMBER (2);
v_result NUMBER (5,2);
BEGIN

v_numerator : = 75;
v_denominator : = 0;
v_result
DBMS_OUTPUT.PUT_LINE (v_numerator |
Yis'| | v_result);
EXCEPTION

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE (
END;

H2~7} NUMBER 2 MAEL|CL Al
£ 02 dsR
AlSH 7E=l

A=

g 282 37HK @92z FdEUrth - de, &, o<l

A FAoM= 2 el H0f g
LR ELICEH 3 #m g0 O Z0E Mgstn Za

Ch=ah 254t

AA

o

© = v_numerator / v_denominator:
'divided by'| | v_denominator | |

'An exception occurred');

oz F=ELL

mjo

i

& ™, EXCEPTION 7|IEZ A|ZE LT} exception_condition £ StLt = 1
O|&fof 02| FHE HAES= =UE SHLICH e WS 07t exception condition &
o XA I_

mes 2F0| ML

oo
—=
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L

Ct

ojo
i

EYH2 022 L2 M 2dE= o 39 282 & ZUE EoFLL

An exception occurred
422 9H EE

Ol oM =282 7|2 #+x& HdYMUELCL E52 ¢HTEHSHA Postgres Plus Advanced

Server O A AlSHEl = QI 3 =& (anonymous block)0/2f 1 BfL/Cf W

S22 020) gon] HolHHoA0 NREX YL £2e o ¥ AgED
o =gy}

o = 71—
E ks EHLHE—‘?'-H AHELHY. =5 7t EtAl ORE (A O] H0l LIEFE [77HX|
drEE 4 gl

Z2AMes ZEHQ SPL T2 FYOZM E JhsT SPL Z2IO™MYYLICE ZZA|IX 7}
EEEl H ZRANE 2 RC2RH YUY Xt g4 9| gt MHYHeR e + USHCCh
..I

4231 T2AX XA
CREATE PROCEDURE HTHE = [f|O|E{H|O| A0 MAEE Z2A|ME Ho|stn 0|2S X|™EL|C

CREATE [OR REPLACE] PROCEDURE name [(parameters)
[AUTHID (DEFINER | CURRENT_USER)]
(IS | AS)
[ declarations ]
BEGIN
statements
END [ name I;

name 2 T2 AKX AEXQILICE BFQF [OR REPLACE ]0| X|™HEO{UL, TEA|XQt &2 0|50

o|O] A7|OF0) QUCIH, MEL ZEA|NL 7|= ZT2A|MHE CHASLICE OHF [OR REPLACE] Of
RHEX Qe #2, T2AIHe 22 0]20| 00 Ut A7|0t0| EXS}OE 7|E ZZAHE
ME2 ZZAXNZE MK FESLICE  parameters CIAFESEQIL|Ct. BHRF AUTHID &=0|
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245|97{Lt DEFINER 7} 7|2 |9, ZRAH ARKt0| 24 Zzot Hete olo|eHlo|2
SHEO T3 YN A Hetnt Heto| gl HolEHolA 25X

HA

S
L|C}t. OreF CURRENT_USER 7t 7|&= || QQOH, ZEEANME

o oz

JEX o, et ST Aol Helet
A4 F2E GO[EH0|A QENMEL] YA & Yb ST XHHO| Qb HME HXE
ZYGZE AFBELICE

declarations H ==, 1M, EtUS ™O|gtL|Ct. statements = SPL Tz 12 ZXQIL|Ct. BEGIN -
END £22 EXCEPTION ¥og Zag

=

+
£0
i
I
_|T|_

Ct2o| e Z2AN= QXE ER2 SHX| &Lt

CREATE OR REPLACE PROCEDURE simple_procedure
IS

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'That' 's all folks!");
END simple_procedure:

Postgres Plus Advanced Server 0 TZA|X DEE {HSI ZZA|XE [ O|E{H 0|20
ISESgn e

ZIZ2AKN 4o 2ot d&2 = CREATE PROCEDURE 7 EE EZSIMAIL.

4232 T2ANX T

¥

ZZAIXME COfE SPL Z2OMo28H QXL MO|Z2E 32 Z2AN O|FS 7T
71E5ty 2EE + AFLILL

name [(parameters);
name £ T2 A|XQ| AMRHXIQIL|CL para meters = AH QX 22QlL|C}

O : AUIT N AXZE RUE B ZEAMXME E1 BE S 810 SEE|OOF FLC

M

lg2 oy 2=ojMe ZEAX SEYLIC

BEGIN
simple_procedure;
END;

That 's all folks!

Hn - ojE2AH0[H2 ZRAX =E0 24z Efo YWHO| AFLICE Java OfE2|AH 0| HoflM
oiga|#old =224y QIE{H 0|2, JDBC,7t AEELICE
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4.23.3 ZTRAIX AH|

ZZA|X= DROP P ROCEDURE HTMEE ArE3HA C|O|E{H|O| A0 A AfK|E & UFL|CH
DROP PROCEDURE name;

Name 2 AtK| Z2A|X O|EQL|CL

O|H0| 2 d& Z2AIM= Of GIMOfM Ark|E LICt.
DROP PROCEDURE simple_procedure:

o XtMst L2 DROP PROCEDURE HTHEE EESIMAIL.

424 7| 8

s AR TEE= SPL Z2IO-MYLCL 2E5HH 7t s HS HAoiA 240l
SlEELLC s Y A YACR SESE TR2OYMO 2R S UHMHYoR UaLht
S g7t M| ghE BtEeithes MA2 CHE US 28 UA FEE =ET S
dtetotite AS LZESLICHL ST g0l 28 QXtel 0[&2 FHE= Z22Y LHOl
Ot Lt

CREATE FUNCTION {THE = H|O|E{t|O| A0 MAE= 42 Ho|stn 0|22 x|t C}.

CREATE [OR REPLACE] FUNCTION name [(parameters)
RETURN data_type
[AUTHID (DEFINER | CURRENT_USER)]

(S | AS)

[ declarations ]

BEGIN

statements

END [ name 1;
Name £ =9 AHXIAL|Ct. BFOF [ OR REPLACE ]O| X|HE[0f 11, AF|0Otof ofO] &2
O|E9| &7} EXfstH, 7|& &+E MELR T2 DALt 2HeF [ OR REPLACE 0|
K™ K| A2 22 &2 27|00 EXfsts sLet 0|9 &+E MER &2 WASHK|
RS LICE Parameters £ SAKQl QX ZEQLICE data type £ S+2 Htetgt 74| H| O H

ALCE BFOF AUTHID &=0| gi7{L} DEFINER O X|HE|O| U, ot AFXO| ZHAM

LS

4]

BE22t Hot2 HO[HH|0|A QEME o AL Fotat HTHO|
ESES =5 242F AFgELICh. 2FeF CURRENT_USER O] XI"*EI(H UASH, st=E M=

ﬂJ|HJ
X
2
OF



A ALEALS| FHotunt HAM F=Tt

HO|EHHO|A~ REME HXE ZEst=0 22 Ar&E L
H™O|QL|C}t  statements = SPL =2 12 FEFQIL|LCE
golo| metgof ALt

-—

Chg2 QARE 7HXIX| S 2HEHe

LS - O
CREATE OR REPLACE FUNCTION simple_function
RETURN VARCHAR2

IS

BEGIN

RETURN 'That' 's All Folks!";

END simple_function;

ChE2 2712 8 QAXE #d= CHE
(<]
=]

o
[
2yt

CREATE OR REPLACE FUNCTION emp_comp (
p_sal NUMBER,

p_comm NUMBER

) RETURN NUMBER

IS

BEGIN

RETURN (p_sal + NVL (p_comm, 0)) x 24;
END emp_comp;

O AFM3H Lj 22 CREATE FUNCTION HHEZ

4242 g4 &

gt SPL 2% oI BEE & AU
0152 JleBoRM 2T BEFLC

name [(parameters)

name 2 stz O|2QL|C}.  Parameters = A K|

B B AUT AR} QIS F, BAE
e U MY & AL

L2 CHE SPL Z2OWOM &7t SEEE

BEGIN
DBMS_OUTPUT.PUT_LINE (simple_function):
END;

That 's All Folks!

HOIE{#O]&~ EMEQ CHSh ML Agta #oto] Gle

[ — [

Declarations = H=%=, M, EIY
BEGIN - END 2Z0|&= EXCEPTION

g4l olgiuict

g LCh Aol CisiAM = Chg Z2OoM RIS

QIXt7h ACHH, Fof

oIxt S E YL

oIxt SEE0AM 2EZE[AL FHH2z €1
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iml
ojo
[ok

t== 222 SQLTE 2o AFEELEL

SELECT empno "EMPNO"ename "ENAME", sal "SAL"comm "COMM"
emp_comp (sal, comm) "YEARLY COMPENSATION"FROM emp;

EMPNO | ENAME | SAL | COMM | YEARLY COMPENSATION

7369 | SMITH | 800.00 | | 19200.00

7499 | ALLEN | 1600.00 | 300.00 | 45600.00
7521 | WARD | 1250.00 | 500.00 | 42000.00
7566 | JONES | 2975.00 | | 71400.00

7654 | MARTIN | 1250.00 | 1400.00 | 63600.00
7698 | BLAKE | 2850.00 | | 68400.00

7782 | CLARK | 2450.00 | | 58800.00

7788 | SCOTT | 3000.00 | | 72000.00

7839 | KING | 5000.00 | | 120000.00

7844 | TURNER | 1500.00 | 0.00 | 36000.00
7876 | ADAMS | 1100.00 | | 26400.00

7900 | JAMES | 950.00 | | 22800.00

7902 | FORD | 3000.00 | | 72000.00

7934 | MILLER | 1300.00 | | 31200.00

(14 rows)

4.2.4.3 &4 AH

DROP FUNCTION HWEL£ 842 GlO|E{HO|AZHE AKE 4 LTt

DROP FUNCTION name;

of ofMoiME Hofl Y& 25 MU

DROP FUNCTION simple_function;
O XiM|3t Lf22 DROP FUNCTION HHMEE (FXRSIAA|IQ.

4.25 ZZA|XQ} &4 OIX}

TZZAINE Bt AFBOIM FQ8 #E2 =E Z2IUM Z2A|XL 20 HOoHE
HEstn, Z2AIMU =2 2E HOIHE e 7|SYUCLh O|H2 parameters £ 0|85+
O| R O{HLLt.

OIRt= ZmRAIML gt golof delE OFE MEE 2= 2o EAIELCL ZZAIXLE
0 HAE ARt= formal parameters (4] 2IXf)efd giL/L). ZZA|XMet gh4=7} §§EIE':I
E Z2OY2 =EEH Z2IY0| 0|8 HA HojHet M2 ZUE = H4E MY
Z2AXQ g8 =2=HE [EH, Y I2OWOM XSE= HOIEe MaE actual

parameters (X CIZHZEA] B ZE/Of &/ LILF
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o o
chge w4l o

ot

(name| IN|OUT|IN OUT ] data type)

Name:" YAl QX0 XFE AEXYLCE IN2 Z2AIM 7t 2= 2F Ho|HE
QIXtE FogtLith. IN QIXtE 7|22 V(S UL OUT 2 ZZAIXeL gt4=9| tHiet
HOIEE <ot 2AXHE “FolgfLICh. IN, OUT O] XIZE[Of e, 2IXt= Y S =50

o8& Lt ZHY IN, OUT, IN OUT TH|7} MW2fe|H, QXh= CIZE=Z INO| HolE AMY
=S| Ct QIX}7F IN, OUT = IN OUT & 3LIO|H QIX} mode 2 A #t=ElL|CH.
data_type 2 QX+ HIO|H HAE FolgtL|Ct.

rlo

ChE22 QIXHE 742l 2 A|XMQ| of YL Ct.
CREATE OR REPLACE PROCEDURE emp_query (
p_deptno IN NUMBER,

p_empno IN OUT NUMBER,

p_ename [N OUT VARCHARZ,

p_job OUT VARCHARZ,

p_hiredate OUT DATE,

p_sal OUT NUMBER

)

IS

BEGIN

SELECT empno, ename, job, hiredate, sal
INTO p_empno, p_ename, p_job, p_hiredate, p_sal
FROM emp

WHERE deptno = p_deptno

AND (empno = p_empno

OR ename = UPPER (p_ename));

END;

0| 0o M= p_deptno 2 IN &Al QIXt0|11, p_empno It p_ename & IN OUT &4l QIX}, p_job,
p_hiredate @} p_sal = OUT @4l OIXtQIL|LC}.

Fa: o|Hel oo M=, VARCHARZ QIXtof Z|ch Z0|7} XX tsLch 12
Qxts YEERF A YO| XFE[X] HUpSLICH QAR MAM ZO|, FRE, 27
oF

| 5L 7|E}
Mot =g X8ots A2 LRE LoSLLE Ol2st Mot2 Z2=AIXet g7t 258 0,
2H XM AES22 S&SEL

emp_query Z2A[X= HH QIXter =350 CHE Z2AMOM 2= = AFHLE ChE2
emp_query & @E%t= CHE SPL Z23O| o YL|Ct

DECLARE

v_deptno NUMBER
v_empno NUMBER (
v_ename VARCHAR2
v_job VARCHAR2 (

(2):
4);
(10):
9);
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v_hiredate DATE;

v_sal NUMBER;

BEGIN

v_deptno : = 30;

v_empno : = 7900;

v_ename : = "'';

emp_query (v_deptno, v_empno, v_ename, v_job, v_hiredate, v_sal);
DBMS_OUTPUT.PUT_LINE ( 'Department :'| | v_deptno);
DBMS_OUTPUT.PUT_LINE ( 'Employee No :'| | v_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | v_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'| | v_job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | v_hiredate):
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | v_sal);

END;
0| A0, v_deptno, v_empno, v_ename, v_job, v_hiredate & v_sal &=
ol oo =32 o2t

€54t

- 30
© 7900

Depar tment
Employee No
Name : JAMES
Job @ CLERK
Hire Date :
Salary @ 950

03 - DEC - 81

4251 QIX} HEY

A ARLIC.

Mo Ag3=0|, QA= IN, OUT, IN OUT 3 Z7IX| BE = 1 J|E 7|&ILLCt Ct=2o| Al QIX}
S92 1 #ejol et FaryLch
.+ ZEAN EE 42 S 1o £7|3
- SEE ZRAXS B4 HAQIKIE WA + UL
- o= MH QAP =F mEaHN £ 4 T2l sEET}
.+ B 4 ZRIHOM NP 4+ Qs o7 LS 0, WA A%t o] £& Uo|

ofLE 7}
Che EE HEHO| M2 QIRtel WSS QoryLIc
E 4-1 1%t Hel

nc =M IN IN OUT ouT

A7|stEls @A QR EY MR QIxt 2t MA eIxk 2t | AE R 2
"4 oIxtE s3Y Zzayoz ofL| 2 of of
HYT 4 U=TR
MR QIR U (UHHOR sEH | 3E O A AXe | @A elxtol
Z21Y I8 3) e AH AR HEF 2 55 g

7F
HA
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MF Q% U (2EE ZRIOM0|M | BF 0/Hel | A el | 3F 0|Ho
ol Xal ) dah AR QAXt AT 2 af A QA%
Zt Zt
HA HA
MF QX U8 1 (E5E ZRIAH0IM | BB 0/He] | Z 0[He| | 3 0|Ho
027t KelEx YL %) dof AR IXE |af AT QAXF  éah X QX
Zt 7k Zt
HA HA HA
Flojgol EAIE AN, IN #A QIRte 7|23o2 £7|stex %k 3, sZEE MF AXE
X7|3t=IL|CE. IN QRf= S=o T2 OH0|A EXRY 4= JUX|B S=E ZZ2J2HE IN QIX}HO
M2e 22 Seeixls 22 AYUCh £ Z2IHo2 Hoj7t S0, AN exte o
s3o7| Mol RIWE S |AHD ALITH
OUT ®4| QIxte S8 I 4X QX2 A7|sgUct S5 Z2IAL 1 %S BEH]
HA QIRO| A 32 THLICL Diof SEEs Z2IO| o9 90| REEE, AKX Axte
HA QX0 ORX|ZO R MHE ZrYLICH T K2lgEls OfN 7 LA, AT QX 2t B
OIXtol ORXIZ 30| ELICk Malg 4 gl OIRI7h LwABICHH, MF| QIXto| 3te BF Hol
MEN2 ot LC,
IN QIXNE, IN OUT ®4| QIxte S&E Of AN QX2 A7|SHELICE OUT Ixket 20|, IN
OUT #4| QIRt: 58 Z2IYo| ofsf Wy 7Hsotn, Brof 358 T2IHo| o9 go]
SRHCHR, WA oxte A2 e s T2yl X AXtE MYELICL Hal=ls o
SR, AT QIXROl 3t WAL QIXfO| BT ORX|D ZRULICH MElE/K| Y oFT L
A2, A YRtE S5 0Tl ZHo| IR HorELC
426 20| ROt
AFSAPE SPL Z2OYS MWSPILE AR SPL Z2 IS MU & A=E B
ClOE{HI0|A @EME HAA Chet Hote ChSH 20| FojELC
.+ Z2IYZ AYATIE
« Z2I0| YIsBE HO[HH0A QEUETIE SPL 20 Eo| LojE A
« Z2I0| 2RX0| A2 HolE|HL} TF o2 Fo|g/T}
Che HOIME olf3t AMMS MBRLICH
4.2.6.1 EXECUTE H$H
SPL Z2 @S, TRAN 5 H7IXNS 48 F O Szt tue Y FR0I Hye
AIFE 4 UL
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. HX AIRXIZF BalXtolch e
o AHX§ ALEXTHOIA SHY SPL 23 EXECUTE #BHO| 2O E[RUCt, £

. HX ALK} EXECUTE MBS 718 120 YYo= EXECUTE H3HS Ao}, wa
3 EXECUTE @®$+0| PUBLIC 1&0|AH oL QULCt

Postgres Plus Advanced Server = SPLTZ 2 10| MME|H X5HO
2H
[

2 EXECUTE AFR 3O
PUBLIC 180 SZELICL [metd BE AFRXIZL SA| Z2aae 4

Isol-l'é'l- 2 o|¢|_||:|.'

=3
=2 =2

= T Mg

7|2 ABH2 REVOKE EXECUTE HWEZ AL23}0] siXE 2= USLICH XFASH L§LL REVOKE
oH SHMAIR. O|E &% Ci3at 25U

[N
TTE

o
b

REVOKE EXECUTE ON PROCEDURE Iist_emp FROM PUBLIC:

T2O0|A =adst EXECUTE o2 7HE AFEX

i
rir
]
i
=2
qr
2
et
+
£Q
i
I~
_l'_|_

GRANT EXECUTE ON PROCEDURE list_emp TO john;

X, MEAL john 2 listemp T2 S Hde = QAOLL CHE MEAHE O Yol MF =
SE0| ESHA| 7| YR Z2aYE 2dAY & YSLIC

4 ro
ot g

* HOISO[L} RE HOIH &7 X 4
* HOIS & UYL, AEALp 22
c ANE2EREH XN LA O US FS

 OE Z2IOF (g Z2AN 8 Ii7|XDE =&

>

{IO|EH|O| & REMES| Hotez ALEAE S &L HESH| HE22ZM

1. HojHH ol AE ST %MEE O|E0| Z2 QEHEE it Ol 7HE =+ U=
|EL C}2 A7|ofof £8L|ct o3 AL, SPL

EEJE:-”OH 9I6H axels EE@!EE 2HYUNK? 0240 Chg Ho| FH LTt
4.2.6.2 HO|E{H|O|]A QEHHEE 0|2 ZHAH
SPL =2 =0 OO|HHO|A QEMELE XA Q= O|EO0|Lt X1A0| Q= O|EG 2lsiA

Sl
AZXE £ QASL|CE XA Q= 0|22 schema. name BAIQ 2 schema = name AEXIE Jt7
0| =

—_

— o
HO[EHO]& EME A7|OtS| O|FYLILt. AHO| §l= O|F2 'schema."f&= 7HXIA|
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BEELICh XA A= O|§2= F=X7t O|ROX|H, X|FE £7|0t7F EXfS=X| OFHX|E

x
7t2|7|= H|Oo|HH|oj~ @EME| Lo Feol L Ct

JdejLt Xt4 gl= 0|82 QEME QIXE ZMSI= A2 X[ AHEALS] ZM ZJ=2E Ee=E
SHLICE AFEXEZE MMl A AMEALZL &M, CIEE Z2M 2= T4 2HEE AFEXH| A
SISHEILICH HAM H2E A0 2EE2 7HX LD e, O|l= XA Q&= OIO[HH|o|A
QEMEDQ Ciet =X {X|E &F0A QLEZo=E ZAMot At ZEQL|CL THeF AA
ZEOAM ojifst A7|Ot: YAEX| YO, ST RLEMEIL EXSIK| Y= A2 HTHELICE
712 AM AZ = PSQL O SHOW search_path HMEE AE310] LIEFHL|CH

SHOW search_path;

search_path

$ user, public, sys, dbo
(1 row)

Qlel AM ZZO0|M $ user, 219 WX MA AFEXLI} enterprisedb Q1 AR, WX AFEAHE
Fxzote ety el Solx EHYLICE XHO| @le HIOIHHO|A REMEE= CHF
AF|0t0|M K2 HMELICE #=AMe enterprisedb CH20| public CH20f sys OFX|2toz
dbo L|LCt.

d

O|Z0| TAHEITH, X A7 £t REMENM 2¥s =82 =

Hn: AM A2 JEE Oracle 1t = ote|X| R¥ELICHL XA Qle 0|52 HZESIH, Oracle 2

&3] Wnf ALgRte| 2|0t HO[E{HI0]A 2EME 0[S HM3IE ELCh Oracle ofA]
BRIt A7|Ot= S UBH &2 0|X|QF Postgres Plus Advanced Server O A{= AMX}QF A7|OH=
Ol QEHECQIL|CE 0] AMME ZQgtL|Ct

ofel SPL 230l HAS AIXSHH, HxStE REMEQ Oigh A AREAS] AHE ATHS

HASHo] A CIO|EH|o| & 2EMEO| et HMATE HAFELEE HO|HHO[A EHMECQ
CHoH GRANT of REVOKE HHES AtE5to] 2tZf @ots SO{ot7 Lt siMe + AL 2L
X ALERHZE H|O|HH|0] A @EME wot §l0] H&otH 272 02l T EAIZLIC

OpX[8 =X g2 o MEX7L =778 ettt

=
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42.6.4 AKXt At vs. SEX A

—_

SPL Z2ORO| HAS AlXst2{n o U, O ALEAZE Of Mg ar AL =X7F ZFE Lt
7

MERt current user (HIX AFEANEZ ZhFELIEE XAHO| Gl RLEME HEE si&st7| 2l
M ALEXLS] HM F=E ZFYLICE WA ALEARS| HIO|HHO|A RQEME G2 S{&E
ZT2IHWS Y=ok HOIHH0[A RLEHEY N2 = AKX HEE BF5=M

A& E Lt

SPL Z2"2 &fA E= 2 EXAe| Hotez WYE[=X(0f et Hx| AFEAte] MEfo] Feks

Hh2 | |C}, AUTHID S22 1 MEHS ZXSHL|C. AUTHID DEFINER 29| AMS AQX}
C. ate

gt T2IUO| HBHLICL BHOF AUTHID B20| Moz o[ 7|2 Zruith
AUTHID CURRENT _USER %22 Ab8StRl SZXf0|7| Msto| ROIELICL 0| Sof X0|HS

ot2fof L ofetL|Ct.

o tof =20l ARt Hohs JHA[A QUCHH, Z2IRO0| AXSE =7t 239
27 X AREARZE UL 220" AR 4M Z2R7F XHA0] e RENE
H=E sfigot=0 ASELULE 21 Z208 A/t HOHH0|A RQENME Hot2
Hzxote QEMES dMag + A=K OFE 2| sk ArSE L OfH ALEX7t
HHZ Z20™-S 2E5s K= 2E0| YELItt

o T Z2ORO| 2EX Hots JHKs B ZRIHMO0| @ F5E WMo A ALEXIL
Z21% ddses SO WX AR "EULh (AL 2EE MEZzIY:2
ol YLICt - ot 2 H=x) ==Xt et EEJE”OI MY, A AFEAE QEHCoZ

MIAO| AIZEILICH (G2 ST, B0 EfH0
ROLE #{THES AFR3IY &
Z2OMo| M AKX} FTAAX|E

&8). ALt M0 AY 3._ 20|&= SET
AgLith. ==X A - =,
e A7t glsH e

o OO} AQX} FSH TRIWO| AQK S ZR2IUS SESIH, X AL SESH
Z2OY0| ddels ¢ = 2O AEAM =2ELs T2 A[AE
HetE ot

o DHoF AQXt Wet ZRIYWO| SEX AY ZRIWS SHIH, oF Z2 Y AR
SE W 25 U Z2OY S5 AN A8AE A &Lt

«  DHOF SEX}; WYt ZRIYO| SEX Hot ZRIOYMS SESH 2F T2 AX
MEXRHE 2EE ZRIYMS HYsts S WX A8XE HA ELIt
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=EolH, X AEAIE = F o

=l E=4
= ==
20| MYEE SOt AR He TR A[KE MEELIT

i

fol

Cts oMol M= M CIOIHHO|AE & Fo| ALSXtet &M M EEUCE - hrmgr= 270
hr_mgr 0| 2 & =
sales_mgr 2 2R5t1 AN Yot HATHS ZESte emp HO|EQ| SAMREE ERSIT

U LIL.

T ZA|X list_emp, hire_clerk &=, emp_admin I{7|X|= O| O|X|O|A At EL|C M
OiZe[70ldE X W FOF 2 7|2 Hoh2 AHSte ofHof G QHEsh SHH A CHA|
YAHQl WeHS HojBLct

ik

o
e sales_mgr 9|

o
- —
sales mgr 7t O T2IYS UUUS HE MY CHST 2L T2
g 2 £ Floh AFESH?| WHZ0i, sales_mgr 7|0} L{2| emp

AN Z2ot UsS 0|2

==

HO[=0| &dFLIC,.

emp_admin I{7|X|2| get_dept_name HZ! hire_emp TZ1 sales_mgr & SEdff AMEL|CE

EES
O] 4% hr_mgr A7|0r L dept H[O|=1 emp H|O|E2 AR[A HotE 7t emp_admin

Ij7|X|o| ARAtQl hrmgr 2 HZEL|CH

1 THA| - GIO|E{H|O| 2ot AEX} THE 7|

AH& X} enterprisedb, Cf|O|E{H|O[A hr 44 -
CREATE DATABASE hr ;

hr GIO|EH[O|AR HetSt AFEXL 4 -

¢ hr enterprisedb
CREATE USER hr_mgr IDENTIFIED BY password;
CREATE USER sales_mgr IDENTIFIED BY password:

2 THA - olF ofEZ|AH0]M TSI
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2= ME E2AHOME FHIHLILE £7|0h= hrmgr o] &R A= hromgr Y L{C}.

W c - hr_mgr
Wi C: / Postgres Plus Advanced Server/8.3/samples/edb—sample.sql

BEGIN

CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE VIEW
CREATE SEQUENCE

CREATE PACKAGE
CREATE PACKAGE BODY
COMMIT

3 CtA - A7|O} sales_mgr 0ff emp E|O|2S =
27|0t sales_mgr Of sales_mgr 7} &3t emp H|O|22| o2 &S PtELICH

W c - hr_mgr

GRANT USAGE ON SCHEMA hr_mgr TO sales_mgr ;

W ¢ - sales_mgr

CREATE TABLE emp AS SELECT * FROM hr_mgr.emp WHERE job = 'SALESMAN';

22| olofA, GRANT USAG E ON SCHEMA HME = AZ|0F hr_mgr 0] emp H|O|S2| EAIES

DFS2{ 3 sales mgr O] MotE FO4siOoF gLt Oracle 2 ALAtRt TS| CHE A7|0Of2t=

HE I—| Ef

4 ¢HA - 712 A

ot
et
=

Chaof Zaote] oot AsE 27| ?l8) 2= dots MAgLCL

W c - hr_mgr

REVOKE USAGE ON SCHEMA hr_mgr FROM sales_mgr;

REVOKE ALL ON dept FROM PUBLIC;

REVOKE ALL ON emp FROM PUBLIC;

REVOKE ALL ON next_empno FROM PUBLIC:

REVOKE EXECUTE ON FUNCTION new_empno () FROM PUBLIC;

REVOKE EXECUTE ON PROCEDURE |ist_emp FROM PUBLIC;

REVOKE EXECUTE ON FUNCTION hire_clerk (VARCHAR2, NUMBER) FROM PUBLIC:
REVOKE EXECUTE ON PACKAGE emp_admin FROM PUBLIC;

Step 5 - listemp & S&X} Hstoz HA
ALK hromgr 2M B &5 S0, list.emp TZ 1280 AUTHID CURRENT_USER &5
Z7t6t 0|2 Postgres Plus Advanced Server O CtA| XZ&eL|CE. O] CHAS T OO

rir
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hrmgr 2 Z30Qlslof otL|Ct OHX| UOo™M M= Z23H0| hromgr 27|07t OFLl public

7|0t MZE L o
CREATE OR REPLACE PROCEDURE Iist_emp
AUTHID CURRENT_USER
IS
v_empno NUMBER (4);
v_ename VARCHAR2 (10);
CURSOR emp_cur 1S
SELECT empno, ename FROM emp ORDER BY empno;
BEGIN
OPEN emp_cur ;
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('———— ———— Bk
LOOP
FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN emp_cur % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | v_ename):
END LOOP;
CLOSE emp_cur;
END;
6 TtA| - hire_clerk & S &XI HsIC R HZASID new_empno & A$H0| FO{Tl &

hr_mgr AF2XtE2 H&55hs SO hire_clerk TZ 20| AUTHID CURRENT_USER &5 2
Eobetct.

A
rot

t, BEGIN 2% C+S0f| new_empno 0 hr_mgr.new_empno

o

rlo

2 %X
= oL
hire_clerk €t4=7} hr_mgr A7|0} Lj new_empno 42 &8 5= Q&
SEL AXNS Al O|2ECE HZAL|O{OF SHLCE $HH h =1

pa

ot o N
-
il

rH

[Fi

[e]
ZE™0|7| {20, new_empno O Ciet At Q= S=2 AX=Z 0] ZE2AHO| Y=
hr_mgr A7|0t0)| X|™HEl Z40| OFH, hire_clerk £ S &sl= 2o HM A=ZE A7F|0t9|

new_empno & &t&LICE

Ol Z2IWS CHA| XES I hrmgr 2 219 F|JY=X| 2
T2 WL hr_mgr A7|0t7} OHl public A7|00| KZAHEX| DEL|CH

CREATE OR REPLACE FUNCTION hire_clerk (
p_ename VARCHARZ,

p_deptno NUMBER

) RETURN NUMBER

AUTHID CURRENT_USER

IS

v_empno NUMBER (4):

v_ename VARCHAR2 (10);

v_job VARCHAR2 (9);

v_mgr NUMBER (4)
v_hiredate DATE;

v_sal NUMBER (7,2):
v_comm NUMBER (7,2);
v_deptno NUMBER (2);

SOISHAIQ. DK OB HZE
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BEGIN

v_empno : = hr_mgr.new_empno;

INSERT INTO emp VALUES (v_empno, p_ename, 'CLERK', 7782,

TRUNC (SYSDATE), 950.00, NULL, p_deptno):

SELECT empno, ename, job, mgr, hiredate, sal, comm, deptno INTO
v_empno, v_ename, v_job, v_mgr, v_hiredate, v_sal, v_comm, v_deptno
FROM emp WHERE empno = v_empno;

DBMS_OUTPUT.PUT_LINE ( 'Department :'| | v_deptno):
DBMS_OUTPUT.PUT_LINE ( 'Employee No :'| | v_empno):
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | v_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'| | v_job);
DBMS_OUTPUT.PUT_LINE ( 'Manager :'| | v_mgr):
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | v_hiredate);
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | v_sal);
DBMS_OUTPUT.PUT_LINE ( 'Commission :'| | v_comm);
RETURN v_empno;

EXCEPTION

WHEN OTHERS THEN

DBMS_OUTPUT.PUT_LINE ( 'The following is SQLERRM :'):
DBMS_OUTPUT.PUT_LINE (SQLERRM):

DBMS_OUTPUT.PUT_LINE ( 'The following is SQLCODE :'):
DBMS_OUTPUT.PUT_LINE (SQLCODE);

RETURN -1;

END;
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GRANT EXECUTE ON PROCEDURE Iist_emp TO sales_mgr;

GRANT EXECUTE ON FUNCTION hire_clerk (VARCHAR2, NUMBER) TO sales_mgr;
GRANT EXECUTE ON FUNCTION new_empno () TO sales_mgr;

GRANT EXECUTE ON PACKAGE emp_admin TO sales_mgr;

8 CHA| - list._ emp 1} hire_clerk T2 134 AlgH

sales_mgr AI2At2 H&38tD, Lo

o
oL}

W c - sales_mgr

DECLARE

v_empno NUMBER (4);

BEGIN

hr_mgr.list_emp;

DBMS_OUTPUT.PUT_LINE ('*** Adding new employee xxx');
v_empno : = hr_mgr.hire_clerk ( "JONES', 40);
DBMS_OUTPUT.PUT_LINE ('*xx After new employee added #*x');
hr_mgr.list_emp;

END:

2o{gLCt. Clo|H QEME sales_mgr2 sales_mgr A7|0;
O] =

HotE JHX| D A= A2 FOSHMA|R. sales_mgr 2
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ol
2

m

e

sales_mgr 2| emp H|O| =22 Eo| MEH

EMPNO ENAME

7499 ALLEN

7521 WARD

7654 MARTIN

7844 TURNER

*x*x Adding new employee **x
Department : 40

Employee No : 8000

Name : JONES

Job @ CLERK

Manager : 7782

Hire Date : 08 — NOV — 07 00:00:00
Salary @ 950.00

*xx After new employee added *x*
EMPNO ENAME

7499 ALLEN
7521 WARD
7654 MARTIN
7844 TURNER
8000 JONES
T XC Z2doz FHI2o HO[Zu A|EAE ofgfe] dgez LIEHHEL|CH 2|
AHS sales mgr I hrmgr A7|0tILICL EE2IY Mg Al X ALSAHE B2 XA
= Qo A E LTt
(sales_magr)
hr_mgr.list_emp;
hr_mar.hire_clerk:
sales_mgr _ :
list_emp hire_clerk
(sales_magr) (sales_magr)
)
New_empna
(hr_mgr)
emp emp dept
next_ermpno

a3

w

- 2EX Y 2O

2 HIO|S0|M O|R0{T YHOIEE HEAIZLILY.

SELECT empno, ename, hiredate, sal, deptno, hr_mgr.emp_admin.get_dept_name (deptno) FROM
sales_mgr.emp;

ZENE
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empno | ename | hiredate | sal | deptno | get_dept_name
7499 | ALLEN | 20 - FEB - 81 00:00:00 | 1600.00 | 30 | SALES
7521 | WARD | 22 - FEB - 81 00:00:00 | 1250.00 | 30 | SALES
7654 | MARTIN | 28 — SEP — 81 00:00:00 | 1250.00 | 30 | SALES
7844 | TURNER | 08 - SEP — 81 00:00:00 | 1500.00 | 30 | SALES
8000 | JONES | 08 — NOV — 07 00:00:00 | 950.00 | 40 | OPERATIONS
(5 rows)

CtE 322 sales.mgr 27|0r LYO| emp H|IO|E2 =St SELECT HMHEE HOFL|LC|
emp_admin I§7|X|2| get_dept_name &7} & ZX3St= dept EHO|E hr_mgr A7|0t0| UASL|LC
2 |

N
HLESIH emp_admin T{7|X|= AQX} M hr_mgr 7} 2981 QU7| T2 QL|c}.

(sales_mgr)

SELECT empno, ename...
hr_mar.emp_admin.get_dept_name...
FROM sales_mgr.emp

sales_mgr

get_dept_name

emp

a3 4 27% At of7[x|

9 CtA| - emp_admin Ij7|X| L hire_emp == 1M

[
o

sales_mgr AI2XtZ2 H&8t= 59 emp_admin T{7|X|Q| hire_emp T2 AN E ML LY

=

EXEC hr_mgr.emp_admin.hire_emp (9001, 'ALICE', 'SALESMAN', 8000, TRUNC (SYSDATE), 1000,7369,40);

0] &L emp_admin ALKt A3t TY7|X| L} hire_emp ZZA|X 7} hr_mgr O] £}= emp
HO[22 YOIO|EdtCH= A 2|olgtL C.
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(sales_mgr)
BEXEC hr_mgr.emp_admin.hire_emp...

sales_mgr _
(hr_

hire_emp

get_dept_name

emp

a3 5 2f/x A if7[x|

M AtEXF hromgr 2 M&3hL|Ct CFS SELECT HMEE= hr_mgr emp H|O|E0| FItE MER
He oty oh o7|M emp_admin D{j7|X|= A[A HoHES ZHX|DY, hr_mgr 2 emp_admin

W c - hr_mgr
SELECT empno, ename, hiredate, sal, deptno, hr_mgr.emp_admin.get_dept_name (deptno) FROM
hr_mgr .emp;

empno | ename | hiredate | sal | deptno | get_dept_name

7369 | SMITH | 17 - DEC - 80 00:00:00 | 800.00 | 20 | RESEARCH
7499 | ALLEN | 20 - FEB - 81 00:00:00 | 1600.00 | 30 | SALES
7521 | WARD | 22 - FEB - 81 00:00:00 | 1250.00 | 30 | SALES
7566 | JONES | 02 — APR - 81 00:00:00 | 2975.00 | 20 | RESEARCH
7654 | MARTIN | 28 — SEP - 81 00:00:00 | 1250.00 | 30 | SALES
7698 | BLAKE | 01 - MAY - 81 00:00:00 | 2850.00 | 30 | SALES

|
|
|
|
|
|
7782 | CLARK | 09 - JUN - 81 00:00:00 | 2450.00 | 10 | ACCOUNTING
|
|
|
|
|
|
|

7788 | SCOTT | 19 - APR — 87 00:00:00 | 3000.00 | 20 | RESEARCH
7839 | KING | 17 = NOV - 81 00:00:00 | 5000.00 | 10 | ACCOUNTING
7844 | TURNER | 08 — SEP - 81 00:00:00 | 1500.00 | 30 | SALES
7876 | ADAMS | 23 - MAY - 87 00:00:00 | 1100.00 | 20 | RESEARCH
7900 | JAMES | 03 - DEC - 81 00:00:00 | 950.00 | 30 | SALES
7902 | FORD | 03 — DEC - 81 00:00:00 | 3000.00 | 20 | RESEARCH
7934 | MILLER | 23 — JAN — 82 00:00:00 | 1300.00 | 10 | ACCOUNTING
9001 | ALICE | 08 — NOV — 07 00:00:00 | 8000.00 | 40 | OPERATIONS
(15 rows)
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Ut oZ 22 LfO|M AFBEIE BE W4k 22 Mo Ro|A MOA=ofof BLTE W4
dote w40l XFE 0|21 HlolE HASR O|ROFLICL (0| HAM HoiAE 327
&X) MEFOR, W4S MOIT O 7|2 Zto= AT|% ¥ 4 UsLith

name type [(: = | DEFAULT) (expression | NULL)];

name 2 40| SYE AEXIQLCL fpe S #40 XIHE HOIE HAYLICE BOf [ =
expression 10| X|HE|O] JOH, ES0| HHME mf B0 7|20 S ELCE BHeF O
20| gle FQ, B4E SQLnull o2 X7|BELICt
7123t =250| Y motct ItE L O E S0 DATE @40 =0 SYSDATE £
X|’85tH, 0] Haps ZEAIXQL g7t AFHO| Hm SHE A|7H0| ot X =& A|7HS
b,
Che ZEANE A1 At B239| 7|24U2 AFBSH=s B Mol o|E EojFL|Ch

CREATE OR REPLACE PROCEDURE dept_salary_rpt (

p_deptno NUMBER

)

IS

todays_date DATE : = SYSDATE;

rpt_title VARCHAR2 (60) : = 'Report For Department #'| | p_deptno

| | 'on'| | todays_date:

base_sal INTEGER : = 35525;

base_comm_rate NUMBER : = 1.33333;

base_annual NUMBER : = ROUND (base_sal * base_comm_rate, 2);

BEGIN

DBMS_OUTPUT.PUT_LINE (rpt_title):

DBMS_OUTPUT.PUT_LINE ( 'Base Annual Salary :'| | base_annual);

END;
CIe 2 Qo] ZZA|N =20| B2 MYOZ 7|2710| SASHH HLE S| Qits HE

HojFZL|Ct
EXEC dept_salary_rpt (20);

Report For Department # 20 on 10 — JUL - 07 16:44:45
Base Annual Salary : 47366.55

432 H MAOA % TYPE AL
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M(dot) E7|0f /3t K2 U O|ZO|Lt O|FO| MOAME W= 0| of % TYPE S X Ffof

Sk 2ol HOJE ®Al L % TYPEO| Q0| 22 WaL W4z MAEUC Do XHE
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HolE| WACR MeELC
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name (table. column | variable) % TYPE;

Name 2 MOIE|= B0} SAl OIXto| A|MXIQULICL Column £ table O/L} £ ¥ O|2QLiCt
I

Al
Variable = name ©Z A Yst= O|2] Ho|&l Ha= 0|5 YL|C

ChE OMl= Z2AIXN X@ =5 AL83iA, emp HOISS 2ot M HOIHE EAISHY,
i A0l 2Rsts #M2 B HYUQ o Yss AMLUCL Q2|0 HESH X9
=50 E 3T FA2l 7 50/t HugL|Ct.

CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno N NUMBER

)

IS

v_ename VARCHAR2 (10);

v_job VARCHAR2 (9):

v_hiredate DATE;

v_sal NUMBER (7,2);

v_deptno NUMBER (2);

v_avgsal NUMBER (7,2);

BEGIN

SELECT ename, job, hiredate, sal, deptno

INTO v_ename, v_job, v_hiredate, v_sal, v_deptno
FROM emp WHERE empno = p_empno;
DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | v_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'[ | v_job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | v_hiredate):
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | v_sal);
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | v_deptno):

SELECT AVG (sal) INTO v_avgsal

FROM emp WHERE deptno = v_deptno:

|[F v_sal> v_avgsal THEN

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary is more than the department'
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| | 'average of'| | v_avgsal):

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary does not exceed the department'
| | 'average of'| | v_avgsal):

END IF;

END:

1o oMM Z2AKe] 4ot SH2= emp H|O[E2| HIO|H
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CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno [N emp.empno % TYPE

)

IS

v_ename emp.ename % TYPE:

v_job emp.job % TYPE;

v_hiredate emp.hiredate % TYPE;

v_sal emp.sal % TYPE;

v_deptno emp.deptno % TYPE:

v_avgsal v_sal % TYPE;

BEGIN

SELECT ename, job, hiredate, sal, deptno

INTO v_ename, v_job, v_hiredate, v_sal, v_deptno
FROM emp WHERE empno = p_empno;
DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno):
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | v_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'[ | v_job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | v_hiredate);
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | v_sal):
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | v_deptno):

SELECT AVG (sal) INTO v_avgsal

FROM emp WHERE deptno = v_deptno:

|[F v_sal> v_avgsal THEN

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary is more than the department'

| | 'average of'| | v_avgsal):

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary does not exceed the department'
| | 'average of'| | v_avgsal);

END IF;

END;
Zi: p_empno 2 % TYPE S AMESI0| oot A4 QIXte| O|E EOFLC)
v.avgsal £ HlO|2 & CfAl CH2 W42 Hxshs % TYPE ALRHS LiEpdL|C
Che2 O Z2AIM &¥ ZADntol of LTt
EXEC emp_sal_query (7698);

Employee # : 7698

Name @ BLAKE

Job : MANAGER

Hire Date : 01 — MAY - 81 00:00:00

Salary @ 2850.00

Dept # : 30

Employee 's salary is more than the department average of 1566.67
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CREATE OR REPLACE PROCEDURE emp_sal_query (

p_empno IN emp.empno % TYPE

)

IS

r_emp emp % ROWTYPE;

v_avgsal emp.sal % TYPE;

BEGIN

SELECT ename, job, hiredate, sal, deptno

INTO r_emp.ename, r_emp.job, r_emp.hiredate, r_emp.sal, r_emp.deptno

FROM emp WHERE empno = p_empno;

DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | r_emp.ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'[ | r_emp.job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | r_emp.hiredate):
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | r_emp.sal);
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | r_emp.deptno):

SELECT AVG (sal) INTO v_avgsal
FROM emp WHERE deptno = r_emp.deptno;
[F r_emp.sal> v_avgsal THEN
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DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary is more than the department'

| | 'average of'| | v_avgsal);

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary does not exceed the department'
| | 'average of'| | v_avgsal):

END IF;

END;
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TYPE rectype IS RECORD (field 1~ datatype 1
[, field 2 datatype 2] ..);
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AFESHM A 2.

CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN emp.empno % TYPE

)

IS

TYPE emp_typ 1S RECORD (

ename emp.ename % TYPE,

job emp.job % TYPE,

hiredate emp.hiredate % TYPE,

sal emp.sal % TYPE,

deptno emp.deptno % TYPE

)

r_emp emp_typ;

v_avgsal emp.sal % TYPE;

BEGIN

SELECT ename, job, hiredate, sal, deptno
INTO r_emp.ename, r_emp.job, r_emp.hiredate, r_emp.sal, r_emp.deptno
FROM emp WHERE empno = p_empno;

DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno):
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | r_emp.ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'[ | r_emp.job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | r_emp.hiredate):
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | r_emp.sal):
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | r_emp.deptno):

SELECT AVG (sal) INTO v_avgsal

FROM emp WHERE deptno = r_emp.deptno;

IF r_emp.sal> v_avgsal THEN

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary is more than the'

| | 'department average of'| | v_avgsal);

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary does not exceed the'
| | 'department average of'| | v_avgsal);

END IF;

END;

HIOJE &4{2f Of
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L2 ZEANE HY 20U ch
EXEC emp_sal_query (7698);

Employee # : 7698

Name : BLAKE

Job : MANAGER

Hire Date : 01 — MAY - 81 00:00:00

Salary @ 2850.00

Dept # @ 30

Employee 's salary is more than the department average of 1566.67
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4.4.1 NULL

Ctee 7t ZtotstnE ZopAQl SPL T2 QI L|C}

BEGIN

NULL ;

END;
NULL 22 IF - THEN - ELSE 2% 279t 22 M3 JHs53t 20| LRt S 0|ASH=2
S8tLct

CREATE OR REPLACE PROCEDURE divide_it (
p_numerator IN NUMBER,

p_denominator IN NUMBER,

p_result OUT NUMBER

)

IS

BEGIN

|F p_denominator = O THEN

NULL;

ELSE

p_result : = p_numerator / p_denominator;
END IF;

END;
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CREATE OR REPLACE PROCEDURE dept_salary_rpt (
p_deptno NUMBER

)

IS

todays_date DATE;

rpt_title VARCHAR2 (60);

base_sal [INTEGER;

base_comm_rate NUMBER;

base_annual NUMBER;

BEGIN

todays_date : = SYSDATE;

rpt_title : = 'Report For Department #'| | p_deptno | | 'on'
| | todays_date;

base_sal : = 35525;

base_comm_rate : = 1.33333;

base_annual : = ROUND (base_sal * base_comm_rate, 2);

DBMS_OUTPUT.PUT_LINE (rpt_title):
DBMS_OUTPUT.PUT_LINE ( 'Base Annual Salary :'| | base_annual);
END;

4.4.3 SELECT INTO

oF

SELECT INTO 22 SQL SELECT {GHE SPLO| ®HHQIL|Ct. 1 xjo|= Chedf ZhL|Ct

0
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SELECT select_expressions INTO target FROM ..
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CREATE OR REPLACE PROCEDURE emp_sal_query (
p_empno IN emp.empno % TYPE

)

IS

r_emp emp % ROWTYPE;

v_avgsal emp.sal % TYPE;

BEGIN

SELECT = INTO r_emp

FROM emp WHERE empno = p_empno;
DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | r_emp.ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'[ | r_emp.job);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | r_emp.hiredate);
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | r_emp.sal);
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | r_emp.deptno):

SELECT AVG (sal) INTO v_avgsal

FROM emp WHERE deptno = r_emp.deptno;

[F r_emp.sal> v_avgsal THEN

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary is more than the'

| | 'department average of'| | v_avgsal);

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee' 's salary does not exceed the'
| | 'department average of'| | v_avgsal);

END IF;

EXCEPTION

WHEN NO_DATA_FOUND THEN

DBMS_OUTPUT.PUT_LINE ( 'Employee #'| | p_empno | | 'not found');

END;

BHel ZA0| EXfshe X @ 8lo] MHECHD
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EXEC emp_sal_query (0);

Employee # 0 not found

SELECT INTO ©| EXCEPTION YHO|A CHE Z=A =2 TOO_MANY_ROWS 0f 2 L|Ct. 2Hof
SELECT INTO 2FO0|A BtLt O] &f2| &O| HME|H, SPLOJA Off 27} &rdgtLCt.

Che =50| =™ E8ct A0 B2 X0l S50 A7 H=Z0, TOO_MANY_ROWS
t

Of| 2|7t gLt
DECLARE
v_ename emp.ename % TYPE;
BEGIN
SELECT ename INTO v_ename FROM emp WHERE deptno = 20 ORDER BY ename;
EXCEPTION

WHEN TOO_MANY_ROWS THEN

DBMS_OUTPUT.PUT_LINE ( 'More than one employee found');
DBMS_OUTPUT.PUT_LINE ( 'First employee returned is'| | v_ename):
END;

More than one employee found
First employee returned is ADAMS

A3 ool Mo Theh APASH I8 455 BS ARSHAIL.
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CREATE OR REPLACE PROCEDURE emp_insert (
p_empno IN emp.empno % TYPE,
p_ename IN emp.ename % TYPE,

p_job IN emp.job % TYPE,

p_mgr IN emp.mgr % TYPE,
p_hiredate IN emp.hiredate % TYPE,
p_sal IN emp.sal % TYPE,

p_comm IN emp.comm % TYPE,
p_deptno IN emp.deptno % TYPE

)

IS

BEGIN

INSERT INTO emp VALUES (

p_empno,
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p_ename,
p_job,
p_mar,
p_hiredate,
p_sal,
p_comm,
p_deptno):

DBMS_OUTPUT.PUT_LINE ( 'Added employee ...'):

(
DBMS_OUTPUT.PUT_LINE ( 'Employee # :'| | p_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | p_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'| | p_job);
DBMS_OUTPUT.PUT_LINE ( 'Manager :'| | p_mgr);
DBMS_OUTPUT.PUT_LINE ( 'Hire Date :'| | p_hiredate);
DBMS_OUTPUT.PUT_LINE ( 'Salary :'| | p_sal);
DBMS_OUTPUT.PUT_LINE ( 'Commission :'| | p_comm);
DBMS_OUTPUT.PUT_LINE ( 'Dept # :'| | p_deptno):

(

DBMS_OUTPUT .PUT_L INE
EXCEPTION

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE ( 'OTHERS exception on INSERT of employee #'

| \)y

| | p_empno):

DBMS_OUTPUT.PUT_LINE ( 'SQLCODE :'| | SQLCODE):;
DBMS_OUTPUT.PUT_LINE ( 'SQLERRM :'| | SQLERRM):
END;

Tt o2 7t S Z2AINOM TSOjX|= ZE CIOIHH 0|22 BME2 X522
EYEIL|CH O] 4%, WHEN OTHERS 72292| EXCEPTION @49l 2= O|2|E 7IMZLLCh 2 7HK|
AT LEEFELCE SQLCODE & 2rdet of|2|& &Ql5ts AtLCh SQLERRM = 27 &
2otz HAE HAXIYLICE ofel M0 tieh AtMet &2 455 ES FZSHHAR.

CHE2 Ol Z2AME 24" If S LIEfELCH
EXEC emp_insert (9503, 'PETERSON', 'ANALYST', 7902, '31 - MAR - 05 ', 5000, NULL, 40);

Added employee ...

Employee # : 9503

Name : PETERSON

Job : ANALYST

Manager : 7902

Hire Date @ 31 - MAR - 05 00:00:00
Salary : 5000

Dept # @ 40

SELECT * FROM emp WHERE empno = 9503;

empno | ename | job | mgr | hiredate | sal | comm | deptno
9503 | PETERSON | ANALYST | 7902 | 31 - MAR — 05 00:00:00 | 5000.00 | | 40
(1 row)

270



SXe 1 79| INSERT
o= o2 Mo MYSEE BTt FORALL
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CREATE OR REPLACE PROCEDURE emp_comp_update (

p_empno IN emp.empno % TYPE,

p_sal IN emp.sal % TYPE,

p_comm IN emp.comm % TYPE

)

IS

BEGIN

UPDATE emp SET sal = p_sal, comm = p_comm WHERE empno = p_empno;

IF SQL % FOUND THEN

DBMS_OUTPUT.PUT_LINE ( 'Updated Employee # :'| | p_empno);

DBMS_OUTPUT.PUT_LINE ( 'New Salary :'| | p_sal);

DBMS_OUTPUT.PUT_LINE ( 'New Commission :'| | p_comm);

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee #'| | p_empno | | 'not found'):

END IF;

END;
3rof 0| UM O|EE ZRE SQL % FOUND ZZAA0| "true'S Wiatstn, 1YX| @2 FLE
"false"2 Ht=etL|CE SQL % FOUND 1t 7|Ef SAFSH E30| CHot M2 448 HS
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Ch22 O] ZEAINE ALEStY 22 A4St JASL(CH
EXEC emp_comp_update (9503, 6540, 1200);

Updated Employee # : 9503
New Salary : 6540
New Commission : 1200

SELECT = FROM emp WHERE empno = 9503:

empno | ename | job | mgr | hiredate | sal | comm | deptno

| | | | Il | Il
T T T

9503 | PETERSON | ANALYST | 7902 | 31 - MAR - 05 00:00:00 | 6540.00 | 1200.00 | 40
(1 row)
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FHOHEO|A 1 7§ O|Ato] HaMo| M=l Zf
493 H0j|M FORALL ZF0f Cist HEE HESHHAIL.

=
o2 of A5 YHo|ESt=E AS &Y UL

§

4.4.6 DELETE

SQL AO{O A AtE% 4~ DELETE HMHEE= SPL TZAHOME ALY = USLICH

=2 T

SPL 210{2] HP12 SQL DELETE HMEO|M SEEl= B ZE X[0M ALY = UASFLICL
mr2fA SPL H==@f QIXt= AfK| Q4o 22 MEY = USLICH

CREATE OR REPLACE PROCEDURE emp_delete (

p_empno IN emp.empno % TYPE

)

IS

BEGIN

DELETE FROM emp WHERE empno = p_empno;

IF SQL % FOUND THEN

DBMS_OUTPUT.PUT_LINE ( 'Deleted Employee # :'| | p_empno);

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee #'| | p_empno | | 'not found');

END IF;

END;

orok sHs AbX|TE AL, SQL%FOUND ZT74410| "true"E Htztstn, 1 false"&
448

1 (] =
HtsISHL|CF SQL%FOUND 1} 7|E}F S ASH BH0| Cist MHE 44,

22 O] ZZANME S8l A2 HAGLICH
EXEC emp_delete (9503);
Deleted Employee # : 9503
SELECT = FROM emp WHERE empno = 9503:

empno | ename | job | mgr | hiredate | sal | comm | deptno

(0 rows)

L|C}. FORALL 2% 1 7§o| DELETE HHEOfA

Ef& FORALL 2%0| ZsHg
2l A= HAHoH=s As AL FORALL 280

4.4.7 RETURNING INTO 2 Al
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INSERT, UPDATE, DELETE M E+= RETURNING INTO F+E& MEIMOZ A2 4= /UESL|C} Of
TE22 SPL Z2130| AJ20| F7t, HY =& AKX E Zf2 INSERT, UPDATE 5! DELETE {THE
2t7to] ANZ £ 4 YL B CH

CHgol 1 #AgLc

(insert | update | delete)
RETURNING (* | expr 1, expr 2] ...)
INTO ( record | field 1|, field 2] ..);

Insert = 20X Q1 INSERT HUEQIL|C}. update = A Ql UPDATE HME QL|CL delete =
S0tM Ol DELETE HHEQIL|CE  orek *T7F X|™ | ™, INSERT, UPDATE 3! DELETE FHEHEQ|
g2 22 WOl 742 INTO 7|/EQ| RAERt ER Lo ZHEULL (F 1 * A82
Postgres Plus Advanced Server | =t 0|H, Oracle 2F ==t |X| USLICL ) exprl expr2..=
INSERT, UPDATE %! DELETE HMEZ Xz2|=l HO| CHS £=AIQJAL|ICE. TWIF 1= INTO
719ES RER TEL} YRERE EFELLEL record & %Xf b =M7b et EE2 :rL 4zl
AL AMYEXIOA 0| ¥AI0| RETURNING &=9| it LX|StL T} field 1, field 2 ...

TARE =M7F XS #40]1, HO|E @42 RETURNING &=9of gt Tght E'XI%“—IEf-

DFOF INSERT, UPDATE ! DELETE HEDIH 1 & 04| ZAut Tt HHetstH, SQLCODE 01422,
query returned more than one row 2t= 0 2|7 2h4istL|Ct. HeF At Tlghol| 30| o™,

INTOZ|YEE M2 B3 null 2 AFELCH

Xk RETURNING INTO ©| B30 Af BULK COLLECT &2S ATt AL ZAMo| distzl 1 o
A
o

o Z M2 SISHLICE BULK COLLECT $2 0|8 WHo| Tf3t XHMs Lhg2

45 B M A7) emp_comp_update = ZA| X, RETURNING INTO &#=& =750
| | &L Ct.

ox Oo
rr
2 |

CREATE OR REPLACE PROCEDURE emp_comp_update (
p_empno IN emp.empno % TYPE,

p_sal IN emp.sal % TYPE,

p_comm IN emp.comm % TYPE

)

IS

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

v_job emp.job % TYPE;

v_sal emp.sal % TYPE.

v_comm emp.comm % TYPE;

v_deptno emp.deptno % TYPE;

BEGIN

UPDATE emp SET sal = p_sal, comm = p_comm WHERE empno = p_empno
RETURNING
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empno,
ename,
job,
sal,
comm,
deptno
INTO
vV_empno,
v_ename,
v_job,
v_sal,
v_comm,
v_deptno;

[F SQL % FOUND THEN

DBMS_OUTPUT.PUT_LINE ( 'Updated Employee # :'| | v_empno);
DBMS_OUTPUT.PUT_LINE ( 'Name :'| | v_ename);
DBMS_OUTPUT.PUT_LINE ( 'Job :'| | v_job);

DBMS_OUTPUT.PUT_LINE ( 'Department :'| | v_deptno):
DBMS_OUTPUT.PUT_LINE ( 'New Salary :'| | v_sal);
DBMS_OUTPUT.PUT_LINE ( 'New Commission :'| | v_comm):

ELSE

DBMS_OUTPUT.PUT_LINE ( 'Employee #'| | p_empno | | 'not found'):
END IF;

END:

IChe A 7PH3H Z2A|XMo =3 AL Ct.
EXEC emp_comp_update (9503, 6540, 1200);

Updated Employee # : 9503
Name : PETERSON

Job @ ANALYST

Department : 40

New Salary : 6540.00

New Commission : 1200.00

HZE YAZ 0|83 RETURNING INTO

CREATE OR REPLACE PROCEDURE emp_delete (
p_empno IN emp.empno % TYPE

)

IS

r_emp emp % ROWTYPE;

BEGIN

DELETE FROM emp WHERE empno = p_empno
RETURNING

*

INTO

r_emp;

oo
=

CtE2 444 E9| emp_insert TZA|X0| 2|8l Tr=0{Zl =2l ID 9503 0] Ot&l H|O|&0
[}

446 BO| emp_delete ZZA|X 0
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IF SQL % FOUND THEN

DBMS_OUTPUT . PUT_L INE
DBMS_OUTPUT . PUT_L INE
DBMS_OUTPUT . PUT_L INE
DBMS_OUTPUT . PUT_L INE
DBMS_OUTPUT . PUT_L INE
DBMS_OUTPUT .PUT_L INE
DBMS_OUTPUT .PUT_L INE
DBMS_OUTPUT . PUT_L INE

ELSE

o~~~ o~~~ —~ —

DBMS_OUTPUT .PUT_LINE (

END IF;
END:

'‘Deleted Employee # :'| | r_emp.empno);
‘Name :'| | r_emp.ename);

"Job :'| | r_emp.job);

'Manager :'| | r_emp.mgr);

'Hire Date :'| | r_emp.hiredate);

‘Salary :'| | r_emp.sal);

‘Commission :'| | r_emp.comm):
'Department :'| | r_emp.deptno);
'Employee #'| | p_empno | | 'not found');

CtE2 Ol Z2ANe =3 ZutgLct

EXEC emp_delete (9503);

Deleted Employee # : 9503
Name : PETERSON

Job © ANALYST

Manager : 7902
Hire Date @ 31 - MAR - 05 00:00:00
Salary : 6540.00
1200.00

Commission :
Depar tment

4.4.8 A1} HEY

HUES S =S| o) AEE= R 7HK| §80] ASLILH

- 40

ok
din

SQL % FOUND = INSERT,

UPDATE G5! DELETE HTHEO|A MOz 1 74| HO| HAL|HLE SELECT INTO HMEVL 1

0|42 #o| AMEIP true & HHetsts Boolean HAIYLICE

chgol oy

BEGIN

1]l

=
=

rlo
0
mjo

AboISET

o

1 H -dio

INSERT INTO emp (empno, ename, job, sal, deptno) VALUES (
, 'CLERK', 850.00, 40);

[F SQL % FOUND THEN
DBMS_OUTPUT.PUT_LINE ( 'Row has been inserted');

9001, "JONES'

END IF;
END:

Row has been inserted

SQL % ROWCOUNT

xe Xz &

BEGIN

@]
2l

S Q60| EBI0] SQL % ROWCOUNT 9| 7t2 HEA

UPDATE emp SET hiredate = '03 — JUN — 07 'WHERE empno = 9001;
DBMS_OUTPUT.PUT_LINE ( '# rows updated :'| | SQL % ROWCOUNT):

o HYUE WS B 4 AL

Maguct o3
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END:

# rows updated : 1

SQL % NOTFOUND = SQL % FOUND @f HtCHQIL|Ct.  BFQF INSERT, UPDATE 4! DELETE
HMETL 1 ME H2|StK| LHLE SELECTINTO HMETH 1 e 22 4= QCHH, SQL %
NOTFOUND & true £ dtststL|Ct.

BEGIN

UPDATE emp SET hiredate = '03 = JUN — 07 'WHERE empno = 9000;
[F SQL % NOTFOUND THEN

DBMS_OUTPUT.PUT_LINE ( 'No rows were updated');

END IF;

END;

No rows were updated

45 Hof =

SPLO| 203 2YS SQLO| XY 2oz UEE A0 oisf & ZojAM I

F2%e X70| wet HUCSS UBAYLCE SPLL CHIt 22 4 JHo| IF #4 o)

@ IF .. THEN

@ IF .. THEN .. ELSE

@® IF .. THEN .. ELSEIF

@ IF .. THEN .. ELSIF ... THEN ... ELSE

4.5.1.1 IF - THEN
IF boolean - expression THEN
statements
END IF;

IF - THEN 2% 7p&b ZHCHst IF &AQIL|CE THEN 3f END IF AtO|Q] 22 X0| true Y

1 ABELICE Brriol 3, L Fuch

Ch=2l oMM IF-THEN 282 =& 7t HES BEASIL HASH=0H AHEELIL

DECLARE

v_empno emp.empno % TYPE;

v_comm emp.comm % TYPE;

CURSOR emp_cursor IS SELECT empno, comm FROM emp;
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BEGIN

OPEN emp_cursor ;

DBMS_OUTPUT.PUT_LINE ( "EMPNO COMM");
DBMS_OUTPUT.PUT_LINE ('———— ——— Bk
LOOP

FETCH emp_cursor [INTO v_empno, v_comm;
EXIT WHEN emp_cursor % NOTFOUND;

- Test whether or not the employee gets a commission

IF v_comm IS NOT NULL AND v_comm> O THEN
DBMS_OUTPUT.PUT_LINE (v_empno | | ''[ |
TO_CHAR (v_comm, '$ 99999.99'));

END IF;

END LOOP;

CLOSE emp_cursor ;

END;

7499 $ 300.00
7521 $ 500.00
7654 $ 1400.00

4.5.1.2 IF - THEN - ELSE

IF boolean - expression THEN
statements

ELSE
statements

END IF;

mjo

IF - THEN - ELSE 2At2 IF - THEN O|Q| = T7|7} false Ol AL, LAl 2XAto| &St
X|™&to 2 M IF-THEN 0f IF-THEN-ELSE 2&2 =78 2= Q& L|Ct

ChE OlM= 2 AR =25

S 4 of= A< IF - THEN - ELSE 222 Non -
commission HAEE =5 4 Q- E H

DECLARE

v_empno emp.empno % TYPE;

v_comm emp.comm % TYPE;

CURSOR emp_cursor |S SELECT empno, comm FROM emp:
BEGIN

OPEN emp_cursor;

DBMS_OUTPUT.PUT_LINE ( "EMPNO COMM"');
DBMS_OUTPUT.PUT_LINE ('-——— ——— BE

LOOP

FETCH emp_cursor INTO v_empno, v_comm;
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EXIT WHEN emp_cursor % NOTFOUND;

- Test whether or not the employee gets a commission

IF v_comm |S NOT NULL AND v_comm> O THEN
DBMS_OUTPUT.PUT_LINE (v_empno | | "'[ |

TO_CHAR (v_comm, '$ 99999.99'));

ELSE

DBMS_OUTPUT.PUT_LINE (v_empno | | "' | 'Non - commission');
END IF;

END LOOP:

CLOSE emp_cursor ;

END;

ctee of ZRadel HHYLC

EMPNO COMM

7369 Non - commission
7499 $ 300.00

7521 $ 500.00

7566 Non - commission
7654 $ 1400.00

7698 Non - commission
7782 Non - commission
7788 Non - commission
7839 Non - commission
7844 Non - commission
7876 Non - commission
7900 Non - commission
7902 Non - commission
7934 Non - commission

4.5.1.3 IF - THEN - ELSE IF

=

IF 2xe Al

L O =

al=lgy 71 flohM SEE = ASFLICHL Ol R [FE2Fe =40
true QIX| false IX|Of 2t &

FREE BES
¥

CHS oMM = Q& IF - THEN - ELSE 22 X Q0| 425 7}x|_7|_ QAEN oj2=
HIAESHLICE LHE IF - THEN - ELSE 22

& H2EGUCH

DECLARE

v_empno emp.empno % TYPE:

v_sal emp.sal % TYPE;

v_comm emp.comm % TYPE;

v_avg NUMBER (7,2):

CURSOR emp_cursor |S SELECT empno, sal, comm FROM emp;
BEGIN

- Calculate the average yearly compensation in the company
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SELECT AVG ((sal + NVL (comm, 0)) = 24) INTO v_avg FROM emp:
DBMS_OUTPUT.PUT_LINE ( 'Average Yearly Compensation :'| |
TO_CHAR (v_avg, '$ 999,999.99'));

OPEN emp_cursor ;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO YEARLY COMP');
DBMS_OUTPUT.PUT_LINE (' ')

LOOP

FETCH emp_cursor INTO v_empno, v_sal, v_comm;

EXIT WHEN emp_cursor % NOTFOUND;

- Test whether or not the employee gets a commission

IF v_comm IS NOT NULL AND v_comm> O THEN

- Test if the employee 's compensation with commission exceeds the average
IF (v_sal + v_comm) * 24> v_avg THEN
DBMS_OUTPUT.PUT_LINE (v_empno | | "'| |

TO_CHAR ((v_sal + v_comm) * 24 '$ 999999.99') | |
'Exceeds Average');

ELSE

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| |

TO_CHAR ((v_sal + v_comm) * 24 '$ 999999.99') | |
'Below Average');

END IF;

ELSE

- Test if the employee 's compensation without commission exceeds the average
IF v_sal * 24> v_avg THEN

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| |

TO_CHAR (v_sal * 24 '$ 999999.99') | | 'Exceeds Average'):
ELSE

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| |

TO_CHAR (v_sal * 24 '$ 999999.99') | | 'Below Average');
END IF;

END IF;

END LOOP;

CLOSE emp_cursor ;

END;

=

[

oo

o

i T
=

!

ra

el

A 0%

LICk. 224t o] oMol SN2 IF 2¥S

Average Year |y Compensation : $ 53,528.57
EMPNO YEARLY COMP

7369 $ 19,200.00 Below Average
7499 $ 45,600.00 Below Average
7521 $ 42,000.00 Below Average
7566 $ 71,400.00 Exceeds Average

D 0] TEOWO| =2|= FA HO|o| SELECT #HMHE Ljo| NVL &4+2 0|83
A
o
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7654 $ 63,600.00 Exceeds Average
7698 $ 68,400.00 Exceeds Average
7782 $ 58,800.00 Exceeds Average
7788 $ 72,000.00 Exceeds Average
7839 $ 120,000.00 Exceeds Average
7844 $ 36,000.00 Below Average
7876 $ 26,400.00 Below Average
7900 $ 22,800.00 Below Average
7902 $ 72,000.00 Exceeds Average
7934 $ 31,200.00 Below Average

o &= A8, 2 IﬂiL QIFo IF 22| ELSE £& Lol IF 22 SEYLICEL matA
SHE IFQ 22 IF-ELSEE 9IS END IF 28 ZQgtLct

4.5.1.4 IF - THEN - ELSIF - ELSE

IF boolean - expression THEN
statements

[ELSIF boolean - expression THEN
statements

[ELSIF boolean - expression THEN
statemen ts] ..]

[ELSE
statements]

END IF;

SAHo=z o|H2 xx45_| IF - THEN - ELSE - IF - THEN {2 =9} ZHX|2H END IF 7} Ze%t gt
2L C

CHS OIFl: IF - THEN - ELSIF - ELSE 252 AM8S0] A3 $ 25000 HI0|N X £5
7 AbgtL .

DECLARE

v_empno emp.empno % TYPE:;
v_comp NUMBER (8,2);
v_It_25K SMALLINT : = 0;
v_25K_50K SMALLINT : =0
v_50K_75K SMALLINT : = 0;
v_75K_100K SMALLINT : = 0O;

v_ge_100K SMALLINT : = 0;

CURSOR emp_cursor 1S SELECT empno (sal + NVL (comm, 0)) * 24 FROM emp;
BEGIN

OPEN emp_cursor ;

LOOP

FETCH emp_cursor INTO v_empno, v_comp;

EXIT WHEN emp_cursor % NOTFOUND;

IF v_comp <25000 THEN
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v_It 25K @ = v_|t_25K + 1;
ELSIF v_comp <50000 THEN
v_25K_50K : = v_25K_50K + 1;
ELSIF v_comp <75000 THEN
v_50K_75K : = v_50K_75K + 1;
ELSIF v_comp <100000 THEN
v_75K_100K : = v_75K_100K + 1;
ELSE

v_ge_100K : = v_ge_100K + 1;
END IF;

END LOOP:

CLOSE emp_cursor ;

DBMS_OUTPUT.PUT_LINE ( 'Number of employees by year |y compensation'):
DBMS_OUTPUT.PUT_LINE ( 'Less than 25000 :'| | v_It_25K):
DBMS_OUTPUT.PUT_LINE ('25000 — 49,9999 : '| | v_25K_50K):
DBMS_OUTPUT.PUT_LINE ('50000 — 74,9999 : '| | v_50K_75K):
DBMS_OUTPUT.PUT_LINE ('75000 - 99,9999 : '| | v_75K_100K):
DBMS_OUTPUT.PUT_LINE ('100000 and over : '| | v_ge_100K):
END:

C}2e o] =2 30| &aQlL|c}.

Number of employees by year |y compensation
Less than 25,000 :
25,000 - 49,9999 :
50,000 - 74,9999 :
75,000 - 99,9999 :
100,000 and over :

— O O U1 N

4.5.2 CASE &
CASE M2 HIA Lo CASE M S Ciulst= gts grete U

CASE A0= 2 7X| dA0] AFLICE StLte Z4E CASEZ E2[1, CTHE Sthbe selectorg
AbEgL T

4521 /MEf CASE 4

MEH CASE A2 Selector 2 2| At 17 O|42] WHEN &0
result= CASE 40| A&l LHEO|A 40| 22t= AYL oF A
SiESt= 2f0] CASE HUAO|A ghetEL|CE YX|SHX| ¥ ™ ELSEO| diFdt= 442 HreteL|

ELSE 7} A2Fg| @ CASE Al null & dtskstL|c}.

CASE selector - expression

WHEN match - expression THEN
result

[WHEN match - expression THEN

result
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[WHEN match - expression THEN
result ...]

[ELSE
result ]

END;

match - expression 2 CASE 4] QFO| A LIEtH =AM 2 EIMEIL|CE  result = CASE A2
Aalist= Aol L1 5 AMQULICH HX match - expression Of selector - expression Lf
UX|SHH, siet THEN EO| resul/t 7} CASE 29| ZfO 2 L|ZO0FZL|Ct gtk o match -
expression &= selector - expression 2f LX|SIX| U= AL, ELSEE M2 result £ BtsbgtL|CL.
ELSE 7} X|HE|X| oM™, CASE A2 null & HratstL|Ct.

DECLARE

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

v_deptno emp.deptno % TYPE;

v_dname dept.dname % TYPE;

CURSOR emp_cursor |S SELECT empno, ename, deptno FROM emp;
BEGIN

OPEN emp_cursor;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME DEPTNO DNAME'):
DBMS_OUTPUT.PUT_LINE (' ")
LOOP

FETCH emp_cursor INTO v_empno, v_ename, v_deptno;

EXIT WHEN emp_cursor % NOTFOUND;

v_dname : =

CASE v_deptno

WHEN 10 THEN 'Accounting'

WHEN 20 THEN 'Research'’

WHEN 30 THEN 'Sales'

WHEN 40 THEN 'Operations'

ELSE 'unknown'

END;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | RPAD (v_ename 10) |
"I | v_deptno | | "' | v_dname):

END LOOP;

CLOSE emp_cursor ;

END;

Ctg2 ol =239l =YL Ct

EMPNO ENAME DEPTNO DNAME

7369 SMITH 20 Research
7499 ALLEN 30 Sales
7521 WARD 30 Sales
7566 JONES 20 Research
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7654 MARTIN 30 Sales

7698 BLAKE 30 Sales

7782 CLARK 10 Accounting
7788 SCOTT 20 Research
7839 KING 10 Accounting
7844 TURNER 30 Sales

7876 ADAMS 20 Research
7900 JAMES 30 Sales

7902 FORD 20 Research
7934 MILLER 10 Accounting

4.5.2.2 AM CASE 4|

HM CASE 42 BfLt 0[¢2| Boolean 4|5 AE3HA 2[EHEE ZZtS ZEYLICH

CASE WHEN boolean - expression THEN

result
[WHEN boolean - expression THEN
result
[WHEN boolean - expression THEN
result ...]
[ELSE
result ]
END;
boolean - expression 2 CASE A QtO|M Lt2 &=MZE HHILELICH result & CASE AlS Adst=
O

Aol Lig4 Y AUL|CH Ttk A W boolean — expression Of true 7t Otd AL, CASE 4|

Ol SiE THEN &©=29| /2 resu/tOf 2|EIgtL|Ct. BHQF boolean-expression & true 7 S
H}

J

:aN]

O ELSE CH Q| resultOf gHeHetLICt ELSE 7h K|REIX| QQACHD, CASE & null 2
dhsketL|CY.
CHE OIHS HM HSE Jjuom sl #a0| HM 0|22 Bes}7| Yst0ol HM CASE A2

A8t AELCh

DECLARE

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

v_deptno emp.deptno % TYPE;

v_dname dept.dname % TYPE;

CURSOR emp_cursor |S SELECT empno, ename, deptno FROM emp;
BEGIN

OPEN emp_cursor;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME DEPTNO DNAME'):
DBMS_OUTPUT.PUT_LINE (' )
LOOP

FETCH emp_cursor INTO v_empno, v_ename, v_deptno;

EXIT WHEN emp_cursor % NOTFOUND;
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v_dname : =

CASE

WHEN v_deptno = 10 THEN 'Accounting'
WHEN v_deptno = 20 THEN 'Research’
WHEN v_deptno = 30 THEN 'Sales'

WHEN v_deptno = 40 THEN 'Operations’
ELSE 'unknown'

END;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | RPAD (v_ename 10) |
"' | v_deptno | | "' | v_dname):

END LOOP;

CLOSE emp_cursor ;

END;

ctee of ZRadel HHYLC

EMPNO ENAME DEPTNO DNAME

7369 SMITH 20 Research
7499 ALLEN 30 Sales

7521 WARD 30 Sales

7566 JONES 20 Research
7654 MARTIN 30 Sales
7698 BLAKE 30 Sales

7782 CLARK 10 Accounting
7788 SCOTT 20 Research
7839 KING 10 Accounting
7844 TURNER 30 Sales
7876 ADAMS 20 Research
7900 JAMES 30 Sales
7902 FORD 20 Research
7934 MILLER 10 Accounting

4.5.3 CASE 2%

CASE 230l 2 7kx| "0 9
CASE &iL|C}.

o>

LIC}. &tLb= Z/4% CASE 0|1, CHE StLp= A&

= O 7

4.5.3.1 M® CASE 2%

MEi CASE 22 17H 04| WHEN #30| X YEE EHAS Mejsts Ho=, BN
0

o |
LRSS A|=ELCh EX|St=s 284S ¥ E=C0HH, StLL O
CASE selector — expression

WHEN match — expression THEN
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Statements

[WHEN match - expression THEN
Statements

[WHEN match - expression THEN
Statements . ..]

[ELSE
Statements ]

END CASE;

selector - expression 2 Zt match - expression Zf &2 4rS Bt=tstL|Ct.  match - expression 2
CASE =% £0|M LtEfL= =MOIN2 BIHELICE  statements & 174 0|42 SPL Z= 2 20| A
2t2t MOjZ2E2c 2 Z=2EUCLL selector - expression S 4f0| S22 match - expression Lf
22X S M, CHSSh= THEN 2B 80| g, AHZSHM Chs END CASE 7| 20 M

MO ELCH YX|SHA| GfE B8R ELSES 2= 20| HAELCE XStz &=0| ALt

— o T
ELSE 20| Qi A& 097t waeLct,

o
dlo
=2
>
rr
Sl
x
rt
fot
i
N
rc
o]
u
Ot
rr

B0 £ 0

Ol

b x|

mju
ok
ol
Ot
N
40
Ot
2
rx
11
(@)
>
wn
m

DECLARE

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

v_deptno emp.deptno % TYPE:

v_dname dept.dname % TYPE;

v_loc dept.loc % TYPE;

CURSOR emp_cursor |S SELECT empno, ename, deptno FROM emp;
BEGIN

OPEN emp_cursor ;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME DEPTNO DNAME'

[ | 'LOC');
DBMS_OUTPUT.PUT_LINE ('
| | ok
LOOP

FETCH emp_cursor INTO v_empno, v_ename, v_deptno;
EXIT WHEN emp_cursor % NOTFOUND;

CASE v_deptno

WHEN 10 THEN v_dname : = 'Accounting';

v_loc : = 'New York';

WHEN 20 THEN v_dname : = 'Research';

v_loc @ = 'Dallas';
WHEN 30 THEN v_dname :
v_loc : = 'Chicago’;
WHEN 40 THEN v_dname : = 'Operations';

v_loc : = 'Boston';

ELSE v_dname : = 'unknown';

v_loc : ="";

END CASE;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | RPAD (v_ename 10) |
“"| | v_deptno | | "' | RPAD (v_dname 14) | | "'

v_loc):

END LOOP:

'Sales';
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CLOSE emp_cursor;
END;

Ctg2 Ol =239l =YL Ct

EMPNO ENAME DEPTNO DNAME LOC

7369 SMITH 20 Research Dallas
7499 ALLEN 30 Sales Chicago

7521 WARD 30 Sales Chicago

7566 JONES 20 Research Dallas
7654 MARTIN 30 Sales Chicago

7698 BLAKE 30 Sales Chicago

7782 CLARK 10 Accounting New York
7788 SCOTT 20 Research Dallas
7839 KING 10 Accounting New York
7844 TURNER 30 Sales Chicago

7876 ADAMS 20 Research Dallas
7900 JAMES 30 Sales Chicago

7902 FORD 20 Research Dallas

7934 MILLER 10 Accounting New York

4.53.2 HM CASE 2%

HA CASE 22 SlLt 0|4 Boolean Aj2 Moln Al WES ¥7| LW

2385 ol AHgELLh

CASE WHEN boolean - expression THEN
statements

[WHEN boolean - expression THEN
statements

[WHEN boolean - expression THEN
statements ...]

[ELSE
statements]

END CASE;

boolean - expression 2 CASE =0 Xt 2 HItELICE M HS boolean -
expressionO| " true"d FL AMEdt= THEN & Ljo| &%&0| Mg,
AL CH2 END CASE 7| 20| S ZLCE BteF poolean - expression
"true"2t BItE|= 0| o™ ELSES MEE 20| HMAELCH DHoF
boolean - expression & "true"2td WItk|= Z40| 911, ELSE ¥50| Q= BR+=
o 27} gL ct.
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Chgol ol £

1 7|0 2 St= HE0M £M 0|1 fIXE LEOH7| 250l LM
CASE 282 A8%t UsL
DECLARE
v_empno emp.empno % TYPE;
v_ename emp.ename % TYPE;
v_deptno emp.deptno % TYPE:
v_dname dept.dname % TYPE;
v_loc dept.loc % TYPE;
CURSOR emp_cursor IS SELECT empno, ename, deptno FROM emp;
BEGIN
OPEN emp_cursor ;
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME DEPTNO DNAME'
| | 'LOC'):
DBMS_OUTPUT.PUT_LINE ('

LOOP
FETCH emp_cursor INTO v_empno, v_ename, v_deptno;
EXIT WHEN emp_cursor % NOTFOUND;

CASE

WHEN v_deptno = 10 THEN v_dname : = 'Accounting';
v_loc : = "New York';

WHEN v_deptno = 20 THEN v_dname : = 'Research';
v_loc : = 'Dallas';

WHEN v_deptno = 30 THEN v_dname : = 'Sales';

v_loc : = 'Chicago';

WHEN v_deptno = 40 THEN v_dname : = 'Operations';
v_loc : = 'Boston';

ELSE v_dname : = 'unknown';

v_loc : ="";

END CASE;

DBMS_OUTPUT.PUT_LINE (v_empno | | "' | RPAD (v_ename 10) |
“"| | v_deptno | | ''| | RPAD (v_dname 14) | | ''|
v_loc);

END LOOP;

CLOSE emp_cursor ;

END:

Ctg2 Ol =239l YLt

EMPNO ENAME DEPTNO ONAME LOC

7369 SMITH 20 Research Dallas
7499 ALLEN 30 Sales Chicago

7521 WARD 30 Sales Chicago

7566 JONES 20 Research Dallas
7654 MARTIN 30 Sales Chicago
7698 BLAKE 30 Sales Chicago

7782 CLARK 10 Accounting New York
7788 SCOTT 20 Research Dallas
7839 KING 10 Accounting New York
7844 TURNER 30 Sales Chicago
7876 ADAMS 20 Research Dallas
7900 JAMES 30 Sales Chicago

7902 FORD 20 Research Dallas
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7934 MILLER 10 Accounting New York

454 2=

LOOP, EXIT, CONTINUE, WHILE 2} FOR 2% & AI23}0{, SPL =2 1 -MOA Y3HO HMEE

e 2 AL 4 Usuch

4.5.4.1 LOOP

LOOP
statements
END LOOP;

LOOP = EXIT L} RETURN 20| osf E2E MK 2o+ HEg= X

—

oL L.

4.5.4.2 EXIT

EXIT /WHEN expression I;

tE etz

Z7b BLI®, C}So| END LOOP 270| M#ElL|ch.

Hn

EXIT= 2E Efgle| 2z
90| AFRY & 0|A|_||:f.

M-

SE W2 ZRETE AL ot &

8% 35?_0| true @ M2t Bz FZ27p ettt X

|
i

orom, EXIT C+He

s — s

Ot2fi= 10 ¥ ghEL|= ZHEreh R2Zo| oM YLt O = EXITZTS MEA S=EUCH

DECLARE

v_counter NUMBER (2);

BEGIN

v_counter @ = 1;

LOOP

EXIT WHEN v_counter> 10;

DBMS_OUTPUT.PUT_LINE ( 'lteration #'| | v_counter);
v_counter : = v_counter + 1;

END LOOP;

END;

Ctg2 Ol =23l &3 Attt

=

Iteration # 1
Iteration # 2
Iteration # 3
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Iteration # 4
Iteration # 5
Iteration # 6
Iteration # 7
Iteration # 8
Iteration # 9

# 1

[teration 0

4.5.4.3 CONTINUE

CONTINUE 22 OtZo| 232 Mot H2 9% FoE M¥sts WH2 XILCE

CONTINUE 20| M#g0, 7% 1% 2= [} wh=20| AJZtED, 237t BY [7}X|
CONTINUE 2% C}2o| mE 2A2 AL 5, 22 Ao 4| (Y Yopoz Sop7tm,

2o 222 ChA A¥ELCH

glo

WHEN O] AFRE|H, WHEN 220|M X[ E A0 true ¥ Dt C}2 2=} A|RHEL|CH 19}
Cte

HiCHjo| ZY= A 0{HO0| CONTINUE 2% Ct22o2 0|S$tL|Ct
CONTINUE = 2 HHo|M AFRE|= Z{S ofdlL|c.

ChE OMl= el OXME HEeh A2 2 CONTINUE 282 ArE5t0]
2Oo{ZLCh

Mfot
>
i
t
>
i
of
Ral
el
El

0l

DECLARE

v_counter NUMBER (2);

BEGIN

v_counter @ = 0;

LOOP

v_counter @ = v_counter + 1;

EXIT WHEN v_counter> 10;

CONTINUE WHEN MOD (v_counter, 2) = 1
DBMS_OUTPUT.PUT_LINE ( 'lteration #'| | v_counter);
END LOOP;

END;

Chge o] mza#o| =23 AupL|ch

Iteration # 2
Iteration # 4
Iteration # 6
Iteration # 8
[teration # 10

4.5.4.4 WHILE
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WHILE expression LOOP

statements
END LOOP;
WHILE 2%&2 £7d EQMIOI true ¢ SOt 2F MM E utELCL U2 FZ 220

LS Odle F=of S2E EXIT 2 oY, WHILE 280N SHStD ACh= S Helstl
o

DECLARE

v_counter NUMBER (2);

BEGIN

v_counter @ = 1;

WHILE v_counter <= 10 LOOP

DBMS_OUTPUT.PUT_LINE ( 'lteration #'| | v_counter);
v_counter : = v_counter + 1;

END LOOP;

END;

ol o= Ol OilMet 22 Z2uE H= 5+ ASUCH

Iteration # 1
Iteration # 2
Iteration # 3
Iteration # 4
Iteration # 5
Iteration # 6
Iteration # 7
Iteration # 8
Iteration # 9
Iteration # 10

4.5.4.5 FOR (4% FOR & x)
FOR name IN expression .. expression LOOP

Statements
END LOOP;

name 2= INTEGER HA|oZ2 AISOZ MO|E|0 2RI Lj=o|ot EXyStL|Ch. HQZ 7zl 2
Mol A2 2mo| SofZ B HBH AMELIH
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HtE ZtAL2 +1, name 2 21Z.. expression
U x01E 3¢ SREUL

start - value .. end - value

Cte2 10lM 10 7HX| gtE3st= FOR

rr

=
e

BEGIN

FOR i IN 1 .. 10 LOOP
DBMS_OUTPUT.PUT_LINE ( 'lteration #'| |
END LOOP;

END;

Z

CHE2 FOR & ZDtYL(Ch

Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration
Iteration

1
2
3
4
5
6
7
8
9
Iteration # 10

#
#
#
#
#
#
#
#
#
#

Al%sh= grol OpX| gt

Z20| LEE 5K

YL 28 B
& LCH

BEGIN

FOR i IN 10 .. 1 LOOP
DBMS_OUTPUT .PUT_LINE (
END LOOP;

END;

"Iteration #'| |

X~
=

o

oy

rir

| & i H>=X| @2

&1 :SPL2 CURSOR FOR &

455 28 XNg|
J12Xo =2, SPL Z2 A
EXCEPTION E& At2%tH, @55 Z%S

=
£2 722 HFPLCL

[DECLARE

declarations ]

ZtO

1T

mujru

BE

A|AH

BE

ME

YO 2 A|EVSEL, name

O|M& 27l2Q| expression £

ot

20| REZ . expression 9/
Ch=o| 3 E mEHCH

WHILE 2T 2 HOFE= ofX QLCh
AESHA| EL|Ct 3 CHS O A2
A E=x).

Moz FECHEILICE BEGIN &1t
AFULCEL O F22 LEPE QI BEGIN
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BEGIN
statements
EXCEPTION
WHEN condition /OR condition .. THEN
handler statements
[WHEN condition fOR condition] ... THEN

handler statements] ...

END;
QR7L LUSHK| o™, oot HEfo| S22 UCHSHA TH| statements £ ZSt1, END Lt=
2oz HNOJEO| O|zE L Lt 2L} statements |5 =7} SASIH, St staterments ©f
0| SEE EXCEPTIO 2|AE 2 HO{7t O|SELILE B[AE= HSt LFA LX[St= R
HW condition £ AMBELICE. YUX|St= 0| |} W, ST handler statements & A S0
O £ END Chg 2822 NO{7t oLt YX[Sh= A0l = &2, EXCEPTION -_rL-E- |

QiEHEts of2{7t M ELICH EXCEPTION 2 ZEdlste 222 2822 FS £ XD
Mezzae| Ha|7t FEHEL T

OTHERS 2t= Edol =2 0|E2 2= 02 E40| FHLLCE = 0|F2 HAEAE

MEH =l handler statements YR O|A MZE2 Of2{7t L4sHH, EXCEPTIO
= X% @F = R0 mtEE UL =2{M EXCEPTION #1222 1 2

u =

Table 4-2 02| =7 O|&

EvaloE= Mo
CASE_NOT_FOUND CASE 2%0]| case 2&0| Q=0 true 7} &1, ELSE =70

e

CURSOR_ALREADY_OPEN (0|0 ¥3{Qle HAME D A|ZgtL|ch

INVALID_CURSOR AP QYK U2 HAMO| M2stHD ST
NO_DATA_FOUND MEH BE2 DHESH= HO| glELICh
OTHERS olel Mol O] =AM UAX| %2 s TSLICH
TOO_MANY_ROWS o AHOHO| Hroth|= ME BEES OHESHs 0| StLt

o| &Lt
ZERO_DIVIDE 002 LH:7|2 A|Z8tL|Ch
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456 OfEC|AH 0| oz Y

RAISE_APPLICATION_ERROR ZZA| XK= SPLEZZIZMOA 0o &ICIo] XE|E o=EHoZ

SHAZI= 7152 HISELLH 0Q= 455 BojM Ao 240 22 Y2 XNe|F Lok £,
=

[=]
RAISE_APPLICATION ERROR EEZA|XM= Z212H0| OIS =QI5}7| Q8 AFRAF Ho| AC 9}

RF OAXIE ddg = JASEULCL
RAISE_APPLICATION_ERROR (error number, message);
error number 2 ™= ZOo|L} E2A|X Q| AMWE [, SQLCODE 2}= 0|£9| H40f Hiztr|=

AQILICh. Message = 2XFO|LE SQLERRM 2H= #i40f Wrshz|= AJQIL|Ct SQLCODE 3t
SQLERRM 4=0f Cheh ApMSH L8 410 S HESHYAIL.

rs

02 M= F2E 2o o|ESH= CHE ZEQF MAXIE HEAISH| fISiM AL 2R H
RAISE_APPLICATION_ERROR I ZA|XZ AR3FL|C}.

CREATE OR REPLACE PROCEDURE verify_emp (

p_empno NUMBER

)

IS

v_ename emp.ename % TYPE;

v_job emp.job % TYPE:

v_mgr emp.mgr % TYPE.

v_hiredate emp.hiredate % TYPE;

BEGIN

SELECT ename, job, mgr, hiredate

INTO v_ename, v_job, v_mgr, v_hiredate FROM emp

WHERE empno = p_empno;

IF v_ename |S NULL THEN

RAISE_APPLICATION_ERROR (20010, 'No name for'| | p_empno);
END IF;

IF v_job IS NULL THEN

RAISE_APPLICATION_ERROR (20020, 'No job for'| | p_empno);
END IF;

[F v_mgr IS NULL THEN

RAISE_APPL ICATION_ERROR (20030, 'No manager for'| | p_empno):
END IF;

IF v_hiredate IS NULL THEN

RAISE_APPLICATION_ERROR (20040, 'No hire date for'| | p_empno):
END IF;

DBMS_OUTPUT.PUT_LINE ( 'Employee'| | p_empno | |
'validated without errors');

EXCEPTION

WHEN OTHERS THEN

DBMS_OUTPUT.PUT_LINE ( 'SQLCODE :'| | SQLCODE):
DBMS_OUTPUT.PUT_LINE ( 'SQLERRM :'| | SQLERRM):
END;
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Chs
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HIEZRE BEA H2Tt Qe FRe SHYLLL

rlo
rk

EXEC verify_emp (7839);

SQLCODE : 20030
SQLERRM : EDB - 20030 : No manager for 7839

46 £ SQL

¥0
rr
N
or
n
Okl
ey

&% SOL2 HUETL dHE WM7X] & & fl= SQL HUES LAY =+

7= YLICh. o]H™o|= SPL Z=Z0fA SQL HUMEE FH SQLZE HAF

o AHAME(SO| 0|2/E Melstl)2 2N A0, Z2- A7t &
of

m2ay Ace 5o YSLICh EX SQLE ALRSIH Z2 10| A

ro rir

>
I
o

$

r

02 oF ox mlo
il
wn
O
—

m
rr

0%
~ o
=
it

of
ne
>

St 5™ SQL 2 CREATE TABLE 1f 20| H|O|H Ho| HMEE SPL =2 1ZHO|A £3st=
Qo WLt

SHATE S5 SQLO| MY d52 8% SQLOf| H3| =2|tt= AS FSMAIR.

EXECUTE IMMEDIATE M E = SQL HMEE Mo Z AUSt= O AFEE L|CH

EXECUTE IMMEDIATE sql_expression;
[INTO (variable [..] | record)]

[USING expression [...]

sql expression = sMO 2 AMAMSI= SQL HMEE ZEotst= 2AE MAULICH  Variable 2
QEtA SELECT HMEZREH, sgl expression 8/ SQL Z{THES| Ao M M=l At EiSHo|
=8S YELUCH Heol & =AML HojH A2 Zu T EEO| £, &M, J2[1d ¥4

D 2t0| YX|SHOF LT O CHAl0f, BREE= RES| EETL HEYEES & =AQt g4
20| YX5t= HF XZY = UASUCLL INTO &52 AHESIEH BFEA| 1712 40| ZAxt
Hetoz ghetx| X2, Biojo] df= o7t &detLCh USING =5 A85HH, expression ©f
us EHo2ELY TEE = | _expression S/

AEHLCL EOo|2E2He Bt AHE= sq

SQL HTME otofl =otE|0f LIEFHL|CH EO0|2g8H= 22 () FAL - name £ MEXIZ2
=, =X, Z0to| O|0|H YA2 sqgl expression EB|0|AZEHO| 7H,

M, 2 WA T YR[SHOF 22 0|AZCE SPL Z2 10| OfCIAL Holgx

UL L|C} sqlexpression Q0| M BE LIEFEL|CH.

= —t
i)
ra
o
-
-

ChE OMl= Aol Qg 7[2X2 S8 SQL HAMES HAFLICf.

DECLARE
v_sql VARCHARZ (50):
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BEGIN
EXECUTE IMMEDIATE 'CREATE TABLE job (jobno NUMBER (3),'| |
"iname VARCHAR2 (9))';

v_sql : = "INSERT INTO job VALUES (100, '' ANALYST '')"':
EXECUTE IMMEDIATE v_sqal;

v_sgl : = "INSERT INTO job VALUES (200, '' CLERK '')';
EXECUTE IMMEDIATE v_sql;

END;

ChE2 SQL EALES[ USING EOoA S0|22H0| gts HEeLICh

DECLARE

v_sql VARCHAR2 (50) : = "INSERT INTO job VALUES'| |
"(: p_jobno : p_jname)"':

v_jobno job.jobno % TYPE;

v_jname job.jname % TYPE;

BEGIN
v_jobno : = 300;
v_jname : = 'MANAGER';
EXECUTE IMMEDIATE v_sal USING v_jobno, v_jname;
v_jobno @ = 400;
v_jname : = "SALESMAN';
EXECUTE IMMEDIATE v_sal USING v_jobno, v_jname;
v_jobno : = 500;
v_jname : = 'PRESIDENT';
EXECUTE IMMEDIATE v_sal USING v_jobno, v_jname;
END;
Ct22 INTO 1f USING 128 B 5% E0FL|CH SELECT HMEQO| OX|2t Alsie 2t HT} OfL

2=0 1 Zapot grehE L C.

DECLARE

v_sql VARCHAR2 (60);
v_jobno job.jobno % TYPE:
v_jname job.jname % TYPE;
r_job job % ROWTYPE,

BEGIN
DBMS_OUTPUT.PUT_LINE ( 'JOBNO JNAME'):
DBMS_OUTPUT.PUT_LINE ('-——— ———— Bk
v_sql : = 'SELECT jobno, jname FROM job WHERE jobno = : p_jobno';
EXECUTE IMMEDIATE v_sgl INTO v_jobno, v_jname USING 100;
DBMS_OUTPUT.PUT_LINE (v_jobno | | ""| | v_jname);
EXECUTE IMMEDIATE v_sqal INTO v_jobno, v_jname USING 200;
DBMS_OUTPUT.PUT_LINE (v_jobno | | ''| | v_jname);
EXECUTE IMMEDIATE v_sqgl INTO v_jobno, v_jname USING 300;
DBMS_OUTPUT.PUT_LINE (v_jobno | | ""| | v_jname);
EXECUTE IMMEDIATE v_sqgl INTO v_jobno, v_jname USING 400;
DBMS_OUTPUT.PUT_LINE (v_jobno | | ''| | v_jname);
EXECUTE IMMEDIATE v_sql INTO r_job USING 500;
DBMS_OUTPUT.PUT_LINE (r_job.jobno | | "'| | r_job.jname):
END;

e glo| oy 22o=RE ol SYLC
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JOBNO JNAME

100 ANALYST
200 CLERK
300 MANAGER
400 SALESMAN
500 PRESIDENT

4.7 84 #HAM

Hel MHS S¥ots 20| OfLiEt HElS RS A2 MWD, HP ZME
WY SLICL Mty SPL 2 22X 2 YHERLH 18 T2 HOHE 9
HOIEIS MElstn, T HUES Halohs s FpsBLC

o
or E
=2
o

47.1 HM MAH

SiME, SPL =2l Mot SHAM HI2=2 HME dASHOF LTt FHA

HME 0
e Lt

Mol

—

10

CURSOR name IS query;

name 2 7ANE MZSHET AHBSHS AWXio|m, 1 Aot o Z2I1Y ML
query = SQL SELECT HWMEO|M HA Ol AMS X|MEL|C}

A oet0lHE AFESHA O 122 =HEELICh 478 HO| O XMS 2F =0 ASLIC

Che2 M Qe 22 oYt

CREATE OR REPLACE PROCEDURE cursor_example

IS

CURSOR emp_cur_1 IS SELECT = FROM emp;

CURSOR emp_cur_2 |S SELECT empno, ename FROM emp:

CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10
ORDER BY empno;

BEGIN

END;

4.7.2 HXM E7|

HAME At A2 HMAHSH7| Hoil S7H=[0foF2h SLCt O] 1Fg2 OPEN 2FE AtSgLICh.
OPEN name;

name £ SPL T2 1&40| M AH0|A 02| M HMe| HEXYL|EE. OPEN =2 0|0
2l M0 oAM= 2EX] B4t AA2 2 A2 EXMELCH
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Ctg2 #HME delnt tiSdh= OPEN 2 =S LtEFELIC,.

CREATE OR REPLACE PROCEDURE cursor_example
IS

CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10
ORDER BY empno;

BEGIN

OPEN emp_cur_3;

END:

473 HMREE ¥ 71X 27|

FHM7} ot QE|H, FETCH EX2 AF2S10 HA Q| ANZEE WS AMSE 4~ Q& L|CH
FETCH name I NTO (record | variable |, variable 2 ..);

name £ MHO| QEE HM MEXIYLICE record 2 AFEO| H2lot HZE (O : table %
ROWTYPE% ALESHE)o| MEHXIQLICE  variable variable 2 .= BHS)
b= SPL H4=QL|C}. record EE= variable variable 2 .. BE

EE FHM Ho|st ZHAH SELECT 228 HIsL|Ch SELECT 2
5

S ol We HolHE

29 &= A7F YX|BHOF BHL|C}.

=== DY £ EEQ9| HojE Ao

Of &I, record EQO| HO|E HADt variable variable 2 .. T|O|EH Y@Alul HA|Ho=Z
S 2tE|0fOfF gL Ct.

At1: FETCH INTO Of Al BULK COLLECT T2 &8 A28 Z220

o=

[=] E | [ — o o —
ZDME GHEFSILICH FETCH INTO 20| BULK COLLECT &2 0|8 dheof CHs XhA|SH L2
49042 HE HISIMAIL

32 FETCH 23S HolELTt

CREATE OR REPLACE PROCEDURE cursor_example

IS

v_empno NUMBER (4):

v_ename VARCHAR2 (10);

CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10

ORDER BY empno;
BEGIN
OPEN emp_cur_3;
FETCH emp_cur_3 INTO v_empno, v_ename;
END;
CH& #H==o| HIO|H ¥
ook MO H|O|A~ ZHO
ASLLCE % TYPEE Xt

He BAHLE dXshE O, %TYPES AEE == USHCL o HE2
| M Z|C2ts, SPL T2 Y0l CAl B4 Molg HAY Tevt
so=

e gol Holg HAlg rgLct

CREATE OR REPLACE PROCEDURE cursor_example
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IS

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

CURSOR emp_cur_3 IS SELECT empno, ename FROM emp WHERE deptno = 10
ORDER BY empno;

BEGIN

OPEN emp_cur_3;

FETCH emp_cur_3 INTO v_empno, v_ename;

END:

HolEel 2& ZO| HO|=0 Fol& =MU=2 HMst= 4%, FETCH 20| #A Zutof Cfst
HOIEE MTots HZEE Falst7| {5t % ROWTYPE & ALEY & UFLICE H HI|ES
AM8oHE HBEQ 2t AEO HMAE 5+ AFUCH

CREATE OR REPLACE PROCEDURE cursor_example

IS

v_emp_rec emp % ROWTYPE;

CURSOR emp_cur_1 IS SELECT = FROM emp;

BEGIN

OPEN emp_cur_1;

FETCH emp_cur_1 INTO v_emp_rec;

DBMS_OUTPUT.PUT_LINE ( 'Employee Number :'| | v_emp_rec.empno);
DBMS_OUTPUT.PUT_LINE ( 'Employee Name :'| | v_emp_rec.ename);

END:
474 HAM =

HAM 21 HoM 2= EQot @5 AMSHH, HM= SEE|0joFT efLCh ot ES|H ZAut
C

= = =
ol o o4 AMAT =~ ELICE CLOSE 282 Chaat Z&LUCH
CLOSE name;

—

name £ WX GEl HM MEXYLICL o HMIE E5|H, CHA
EI-

HAMZ) of H S5, BEl HMEZ CHAl OPEN £ S 2dd & ALtk Jd2(2 1 =0
Mz2 F2| Z2a Mets dMstr| 28l FETCH 28s A8 = A= Hal 2at METH

LI

CI2 2 CLOSE SZo| AtEHES MostL|Ct

CREATE OR REPLACE PROCEDURE cursor_example

IS

v_emp_rec emp % ROWTYPE;

CURSOR emp_cur_1 IS SELECT = FROM emp;

BEGIN

OPEN emp_cur_1;

FETCH emp_cur_1 INTO v_emp_rec:

DBMS_OUTPUT.PUT_LINE ( 'Employee Number :'| | v_emp_rec.empno);
DBMS_OUTPUT.PUT_LINE ( 'Employee Name :'| | v_emp_rec.ename);
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CLOSE emp_cur_1;

END;
Of Z2AIXME YT Oh3a 22 =82 gt
Aol A HR SYUCH

EXEC cursor_example;

7369
SMITH

Employee Number
Employee Name :

4.7.5 HAO|A % ROWTYPE 0| &

FIA EHZ0|A ZHAsH
HEA L O
cursor % ROWTYPE;

record

record = H|ZEO0| ZE AMHXQL|CE

M Y LILF.

cursor = x| ©

= FM0A Yot

CREATE OR REPLACE PROCEDURE emp_info

IS

CURSOR empcur IS SELECT ename, deptno FROM emp:
myvar empcur % ROWTYPE;

BEGIN

OPEN empcur ;

LOOP

FETCH empcur INTO myvar ;

EXIT WHEN empcur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (myvar .ename | |
| | myvar.deptno):

END LOOP:

CLOSE empcur ;

END;

'‘works in department'

L2 O] Z2AMFES| S5 YL Ch

EXEC emp_info;

SMITH works in department 20
ALLEN works in department 30
WARD works in department 30

JONES works in department 20
MARTIN works in department 30

lSLLE EE= ol 20 oist HolH dME A5t

30
in}
rr
o
HL
i
n

%9l ID 7369 o] SMITH 2 Z

2=
=
O:

23t % ROWTYPE &

21

27t ZE
% ROWTYPE

Mot
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BLAKE works in department 30
CLARK works in department 10
SCOTT works in department 20
KING works in department 10

TURNER works in department 30
ADAMS works in department 20
JAMES works in department 30
FORD works in department 20

MILLER works in department 10

47.6 HAM &M

2t HMe Z2I3-0| AM H4EE Alge = AU
£42 %ISOPEN, % FOUND, % NOTFOUND
& ZolM ZYLIC

=Lt ol2st
TLE ol2fst 80 ChsH

M
#orr
X
e
@)
=3
(&)
@)
C
Z
50

4.7.6.1 % ISOPEN E/d
% ISOPEN £M2 HMI} QEE|0| Q=X OJEE HAES= O AFREL|CH
cursor_name % ISOPEN

cursor name £ 7{A 0|22 2 F{A7} = Z [, BOOLEAN O|O|E HAIQ| "true"7} 2|EHEL|LC}

%X %S AL, "false"S 2|HEL|CH
CHS2 % ISOPEN £ AR of YL Ch.

CREATE OR REPLACE PROCEDURE cursor_example
IS

CURSOR emp_cur_1 IS SELECT * FROM emp;
BEGIN
[F emp_cur_1 % |ISOPEN THEN
NULL ;
ELSE
OPEN emp_cur_1;
END IF;
FETCH emp_cur_1 INTO ...
END;
4.7.6.2 % FOUND
% FOUND £d2 X|QE AHAMQ| A Y2 L2H Htotn|

HAESHE H AHEEUCH

rr
o
o
oY
1=
m
rir
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2
4
ujn
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cursor_name % FOUND

2 F A7} FETCH = Z1} TIsto|A eo] ZAAMz|™H BOOLEAN L 0| H

(%)
I~
Q
Q
|\
S
Q
3
[9))
Mr
M
x
o
o
|0

ZAur ZetollAM OpX|2) 40| FETCH &M, ChE FETCH O M % FOUND = "false"2 gtgtetL|Ct.
A0t F3H ol 9o, A MW FETCH & "false"E Htsisti|Ct,

7AM7t QELR|7| MO|L} Bl Z0f| %FOUND £t11= INVALID_CURSOR 0f 2|7} 2HlistL|Ct.

% FOUND & A7t QEEL|Lt M8 FETCH ™MOf|l= null & gtetetL|Ct

CHS 0= % FOUND £ Ap2%tL|Ct

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_emp_rec emp % ROWTYPE;

CURSOR emp_cur_1 1S SELECT = FROM emp;
BEGIN

OPEN emp_cur_1;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('———— ———— Bk
FETCH emp_cur_1 INTO v_emp_rec:

WHILE emp_cur_1 % FOUND LOOP

DBMS_OUTPUT.PUT_LINE (v_emp_rec.empno | | ''| | v_emp_rec.ename):
FETCH emp_cur_1 INTO v_emp_rec;

END LOOP;

CLOSE emp_cur_1;

END;

O Z2AIME HdstH Zut

rir
_l'_|_
ojo
=
my
o>
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o

EXEC cursor_example;

EMPNO ENAME
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD
7934 MILLER
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4.7.6.3 % NOTFOUND =/
% NOTFOUND =42 % FOUND @ =2|™Mo 2 HICjQlL|C}
cursor_name % NOTFOUND

cursor name = 71X O|E9Z A7} FETCH &l & At TSHojA S HAL|™H BOOLEAN
H

HIO|Ef &Alo| "false"g HtstetL|CE.

—

ZAnr Fgto| OpX|9t $#0| FETCH | Ch2 FETCH O A % NOTFOUND & "true"g HtzhgtL|Ct.
At T ol 9o A HW FETCH & "ture"g dtshgtL|Ct

M7} QEE|7| MO|L} 23l S0 % NOTFOUND A 1st= 742 INVALID_CURSOR 0f 2|7}
2letL|Ct.

% NOTFOUND & HA 7} QEE|L} HE FETCH Moj= null & HiststL|Ct.

CHS 0= % NOTFOUND £ At2%tL|Ct.

CREATE OR REPLACE PROCEDURE cursor_example
IS

v_emp_rec emp % ROWTYPE;

CURSOR emp_cur_1 1S SELECT = FROM emp;
BEGIN

OPEN emp_cur_1;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('-——— ——— BE
LOOP

FETCH emp_cur_1 INTO v_emp_rec;

EXIT WHEN emp_cur_1 % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_emp_rec.empno | | ''| | v_emp_rec.ename):
END LOOP:

CLOSE emp_cur_1;

END;

/o OfX|& ofL|2} o] ZEA|IME HHUSIH Yot AUE WML CL
EXEC cursor_example;

EMPNO ENAME
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
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7839 KING
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD
7934 MILLER

4.7.6.4 % ROWCOUNT

% ROWCOUNT £d2 X|gE HMO|M FETCH 5= & =
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curs or_name % ROWCOUNT

cursor name = 7{X2Q| 0|£0|1, % ROWCOUNT
OpX|9f WOl ME2|x|H HMZL BEEZ] FIK|=
HH % ROWCOUNT = INVALID_CURSOR 02|
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% ROWCOUNT XFx&t= ZHS FAM7} QZ5|7| M1} cHal

AL C.

n

.

ot
=
Z
<
>
=
IU
(@)
C
]
O
e
|
=
o
N

Cs
—

-—

AMZE 2| HZ FETCH 0| EH % ROWCOUNT = 0 2 HtztetL|

|'. o el %
ROWCOUNT & HEHE ZIt Zo| Ho| oB H HHj FETCH S 08 ¢

C
02 sreketL|ct

CHS 0f& % ROWCOUNT £ AtgstL|Ct.

CREATE OR REPLACE PROCEDURE cursor_example

IS

v_emp_rec emp % ROWTYPE;

CURSOR emp_cur_1 IS SELECT = FROM emp;

BEGIN

OPEN emp_cur_1;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');

DBMS_OUTPUT.PUT_LINE ('-——— ———— Bk

LOOP

FETCH emp_cur_1 INTO v_emp_rec;

EXIT WHEN emp_cur_1 % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_emp_rec.empno | | ''| | v_emp_rec.ename);
END LOOP;

DBMS_OUTPUT .PUT_LINE (' #k %ok kokkkkkkkxksk ' )]
DBMS_OUTPUT.PUT_LINE (emp_cur_1 % ROWCOUNT | | 'rows were retrieved');
CLOSE emp_cur_1;

END;

O] ZEANE XY BREE 7| M0 oA E HA[GLCL
EXEC cursor_example;

EMPNO ENAME
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7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER
7876 ADAMS
7900 JAMES
7902 FORD
7934 MILLER

khkkkkkhkhkhkkkhkkkkkkkkkkk

14 rows were retrieved

4765 M Mejet EM Q9

ChE HIO[E2 HM dEi”F HM 40| of3lf gtatils ¢S 2ot AYLIL

" 42 HM &M

F{A APEH % ISOPEN % FOUND % NOTFOUND % ROWCOUNT
= A False
INVALID_CURSOR [INVALID_CURSOR |INVALID_CURSOR
o 2| o 2| o 2|
2 Tln HE True Null Null 0
FETCH O|H
Ne H3JMCH FETCH True True False 1
CH2
n BHR| MHZSt= FETCH True True False n
Ch= (ORK|9 )
n+1 BH® FETCH CI2 True False True n

(OpX|9 & Ct3)

Cre
ol

ot

o False
INVALID_CURSOR |[INVALID_CURSOR |INVALID_CURSOR
ol 2| ol 2| ol 2|

477 AMN FOR B
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FOR record IN cursor
LOOP

statements
END LOOP;

record = Ho|0| ©
cursor £ O|2| Mol
2

1 2% ojgol &

ot MR HRE LE MERYLITE  cursor % ROWTYPE.

=l M| O|FLICt. Statements = 1 7§ O|&Q| SPL E&UL|CE HOjk

Chg2 47632 0| 1A FOR BZE A3 gt AYLIC

CREATE OR REPLACE PROCEDURE cursor_example

IS

CURSOR emp_cur_1 1S SELECT * FROM emp;

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):

DBMS_OUTPUT.PUT_LINE ('-——— ———— Bk

FOR v_emp_rec IN emp_cur_1 LOOP

DBMS_OUTPUT.PUT_LINE (v_emp_rec.empno | | ''| | v_emp_rec.ename):
END LOOP;

END;

EXEC cursor_example;

EMPNO ENAME
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER
7876 ADAMS
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7900 JAMES
7902 FORD
7934 MILLER

4.7.8 D7 HA

AMEArE QXS #OFSO0l= X HME MAStL, HM7E QLEE[H, O|2fet 2Kt S
HEUEL OF MM E emp HOIES| 507 X|FE g0 H2 R o8 502

=
oI5t Oj7fH HME MdelgtL|oh.

DECLARE

my_record emp % ROWTYPE;

CURSOR c1 (max_wage NUMBER) IS

SELECT * FROM emp WHERE sal <max_wage;
BEGIN

OPEN c1 (2000);

LOOP

FETCH c1 INTO my_record;

EXIT WHEN c1 % NOTFOUND;
DBMS_OUTPUT.PUT_LINE ( 'Name ='| | my_record.ename | | ', salary =
| | my_record.sal);

END LOOP;

CLOSE c1;

END;

O] B2 max_wage 0| 2000 gts TESIEH 017 2000 o|ste| 2E A RS2l O|Fa 507t
LIEtE LT O] 2ol Zutes Cigdt Z&LICh

SMITH, salary = 800.00
Name = ALLEN, salary = 1600.00
Name = WARD, salary = 1250.00
Name = MARTIN, salary = 1250.00
Name = TURNER, salary = 1500.00
Name = ADAMS, salary = 1100.00
Name = JAMES, salary = 950.00
Name = MILLER, salary = 1300.00

Name

4.8 REF 7{Me} A HE
O] ZoM= oo 2t X HAMEL  RAES £ OHE HME MAIRZLCL

— —

4.8.1 REF #HM 742

iy

7N e dX M 2ot

[== R |
A2 38t= OPEN FOR 2% 9|
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HAM Bl X MLt 20| otLtel EFo HE|et AN UX| EELLh S HM Has
CHE H2lE Zdt= OPEN FOR 20| of2] Xt 67H5.=."—|'1f- o He2REH M22 2ot
O] WYE[D, HM B0 AT = USLHCE

REF CURSOR @Al MZE EZA|XQt a2 2 H QX2 Mg L|Ct g8i3l HAIE REF CURSOR
HAYLCL O|H2 T2 Mojof HA ¥W4E WIS, SYUH TRIUCR A TS

L= U&= HOo|Ef ¥Al SYS_REFCURSOR It REF CURSOR HAlS MM3sl1 sEt HAlo|
He-E MRAStE 2 7K YYo=z M B MRS X|2YLICE. SYS_REFCURSOR & REF

SAlo|, D0 2ASt=s 2E A Mete MIeLICt. Ol= weakly - typed REF
CURSOR 211 gtL|ct.

Ch3t SYS_REFCURSOR 411Dt AbS Xt FO| REF CURSOR #4:oh= CHELICL Ol 7HAl %
Mol ML e F{Ae 22 LIDIX| AHSHES £ M "I SUFLCH 0| ol LioiX]
BEHYME =2 SYS_REFCURSOR A At2 O|NE CrEL|Ct AKX} ™| REF CURSOR £
ALBBE7| Qlof CIFZ WHSB MO PAS WO} FHLILCH.

a: Strongly - typed REF CURSOR = ZE9| [0

Xt

=ME T2 o, MEiMoz ZAAnt Zlghg Hizle
4.8.2.1 SYS_REFCURSOR #A{ 4 M1
C}22 SYS_REFCURSOR H=E MOIgt= LE2QlL|C}
name SYS_REFCURSOR;

name = M B0 SE AHEXYL|CE

Ct2-2 SYS_REFCURSOR = Mol of L|LC.

DECLARE
emp_refcur SYS_REFCURSOR;

4822 AEXt O REF CURSOR & 4= MO
2 7P| el CHA= AFEXL E2| REF CURSOR & AHE3L7| fIohAl &sl{oF SfL{Ct.
@ EHZI|E A TYPES BHEC}
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@ TYPE S HIZC=Z HX #HAM HE Mdeloict
AFE X} ‘9| REF CURSOR @4 g BtE= FE2 L3 ZEUCH

TYPE cursor_type_name IS REF CURSOR [RETURN return_type];

DECLARE
TYPE emp_cur_type IS REF CURSOR RETURN emp % ROWTYPE:
my_rec emp_cur_type;

bt A BT} MOIE|H, B SELECT HWEE 74X D QEE[0joF $HL|CH OPEN FOR

=2 Z2nt Js 4dsts o Ar8kl= SELECT HMEE X|7gghLct
OPEN name FOR query;

name &= AFO| MOIEl F{A B=0| MEHXIQILICE query = 20| A
ANSI= SELECT HMEQIL|C}. OPEN FOR 2XH0| AlSHE|0 F{A] B0

£ M 2RE Mol 4o 0|50 222 He AW YU w4 X
SRS EHNE JIEE 4 UE OICIPHE SELECT HUEE AIBT + U= Hol FOIHAAR
O] B, QIRte R4 MBS A Ste HAEN ASZ & UsLch

CREATE OR REPLACE PROCEDURE emp_by_dept (

p_deptno emp.deptno % TYPE

)

IS

emp_refcur SYS_REFCURSOR;

BEGIN

OPEN emp_refcur FOR SELECT empno, ename FROM emp WHERE deptno = p_deptno;

484 #M W40l @ 71He7|

AN H47H QECW FETCH 22 Ar8ot0l 21t oM #e &
= o R

ZMS FETCH 282 AL3ts wiof of

CtE Ofd= FETCH %0 O™ Ofxof =7+, AL} T2 2 Q| W7t Hietr|
HAFLULCL HM £42 HM Ho &H 8 HM dHE 2485 O 0|81 AJUSLICH
M =40 oist XtMet LHE2 4.7.6 8 FXRSIUAIL.

CREATE OR REPLACE PROCEDURE emp_by_dept (
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p_deptno emp.deptno % TYPE
)

IS

emp_refcur SYS_REFCURSOR;
v_empno emp.empno % TYPE;
v_ename emp.ename % TYPE;
BEGIN

OPEN emp_refcur FOR SELECT empno, ename FROM emp WHERE deptno = p_deptno;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('———— ———— Bk

LOOP

FETCH emp_refcur INTO v_empno, v_ename;

EXIT WHEN emp_refcur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_empno | | ""| | v_ename);
END LOOP;

AN AMeE el AM Bies A4S O 2ESH| Hof| @S E

of Z2u Mets A gLtk

Chg OiMl= CLOSE 2&& F7I8iM 2+dRE ULt

CREATE OR REPLACE PROCEDURE emp_by_dept (
p_deptno emp.deptno % TYPE

)

IS

emp_refcur SYS_REFCURSOR:

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

BEGIN

OPEN emp_refcur FOR SELECT empno, ename FROM emp WHERE deptno = p_deptno;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');
DBMS_OUTPUT.PUT_LINE ('———— ———— ")
LOOP

FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | v_ename):
END LOOP;
CLOSE emp_refcur;
END;
ChE2 ZEANE Al If ==Lt

EXEC emp_by_dept (20)

EMPNO ENAME

7369 SMITH

20t IS Eel=5h7| fIsi CLOSE 282 At8sts Y2 47420 29

SH
A

S LICH

ES=E e
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7566 JONES
7788 SCOTT
7876 ADAMS
7902 FORD

4.8.6 |t Al

kg2 AHAM HaE AEY Il Mot LC.

ne

e Hjm AMXI= HA HET SASAHLE Z2X| &LX|, null O|AL} null 0] OfH X|&
AlFsH7| /IS A8 5= 8
HM H=0|= null 0] &H Of L
M B0 L2 OlO|E 10| Zof Zete|X| gi=Ct.

|
Y FHML AN B

= wo| 7tsELLh & S0, ™ FM= OPEN FOR
YoM = AHEY + BICH

L2 ZE2AIMeE g4 W HM Ha MY Z2AXLt g0 AX2A HAM B4t

-t [= R
= QA+ YEfE 20 F Lt

I

ES ey IN IN OUT ouT
OPEN No Yes No
FETCH Yes Yes No
CLOSE Yes Yes No

MetM, 02 S0| T2 A|KQ| HAl OIXtE MOIsF A 20| A OPEN FOR, FETCH, CLOSE 3
xtolo oz MAZ|0{OF LTt

ChE GIMOIA HM s FOIT LS 7t HES ==5h7| flof 2EEO AsHEL 2
Uets 2&5%ts g0 M8 = ARE, 7HAM Hi= 0 22 RETURN 2322
AEEAUCE AS FOSHUAIR.

CREATE OR REPLACE FUNCTION emp_by_job (p_job VARCHAR2)
RETURN SYS_REFCURSOR
IS
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emp_refcur SYS_REFCURSOR;

BEGIN

OPEN emp_refcur FOR SELECT empno, ename FROM emp WHERE job = p_job;
RETURN emp_refcur;

END;

DECLARE

v_empno emp.empno % TYPE:

v_ename emp.ename % TYPE;

v_job emp.job % TYPE : = 'SALESMAN';

v_emp_refcur SYS_REFCURSOR;

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPLOYEES WITH JOB'| | v_job);
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):

DBMS_OUTPUT.PUT_LINE ('-———— ———— ")
v_emp_refcur : = emp_by_job (v_job);
LOOP

FETCH v_emp_refcur INTO v_empno, v_ename;
EXIT WHEN v_emp_refcur % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_empno | | ''| | v_ename);
END LOOP;
CLOSE v_emp_refcur;
END;
Chge o oY 222 My YU

EMPLOYEES WITH JOB SALESMAN
EMPNO ENAME

7499 ALLEN

7521 WARD

7654 MARTIN

7844 TURNER

L2t 22 32 FO U SR ZE &S gMSts SELECT HUEZ FO{T M BixE
LELH L

CREATE OR REPLACE PROCEDURE open_al|_emp (
p_emp_refcur IN OUT SYS_REFCURSOR

)

IS

BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp:
END;
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CREATE OR REPLACE PROCEDURE open_emp_by_dept (
p_emp_refcur IN OUT SYS_REFCURSOR,

p_deptno emp.deptno % TYPE

)

IS

BEGIN

OPEN p_emp_refcur FOR SELECT empno, ename FROM emp
WHERE deptno = p_deptno;

END;

i

SojM BE e ZMSIE SELECT HMER Z0jE 7N Ha
S g2l M Bpets US FolHHAIR.
CREATE OR REPLACE FUNCTION open_dept (

p_dept_refcur IN OUT SYS_REFCURSOR
) RETURN SYS_REFCURSOR

IS

v_dept_refcur SYS_REFCURSOR;
BEGIN

v_dept_refcur @ = p_dept_refcur;

OPEN v_dept_refcur FOR SELECT deptno, dname FROM dept;
RETURN v_dept_refcur;
END:

o ZRAINE Hel WMo 0|E0R RHE HA W40 ZW FES FSD HLth

CREATE OR REPLACE PROCEDURE fetch_emp (
p_emp_refcur IN OUT SYS_REFCURSOR

)

IS

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE:

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('———— ——— Bk
LOOP

FETCH p_emp_refcur INTO v_empno, v_ename;
EXIT WHEN p_emp_refcur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_empno | | ""| | v_ename);
END LOOP;

END;

Of Z2AIME &AM et 0|50 MEE A B9 Zut fets HYsto gLt

CREATE OR REPLACE PROCEDURE fetch_dept (
p_dept_refcur IN SYS_REFCURSOR

)

IS

v_deptno dept.deptno % TYPE;

v_dname dept.dname % TYPE;
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BEGIN

DBMS_OUTPUT.PUT_LINE ( 'DEPT DNAME');
DBMS_OUTPUT.PUT_LINE ('-—— ————- BE

LOOP

FETCH p_dept_refcur INTO v_deptno, v_dname;

EXIT WHEN p_dept_refcur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_deptno | | "'| | v_dname):
END LOOP;

END;

Of Z2AIXM= FOT M Bi+E EHEUCH

CREATE OR REPLACE PROCEDURE close_refcur (
p_refcur IN OUT SYS_REFCURSOR

)

IS

BEGIN

CLOSE p_refcur;

END;

Chzel o =52 o|Ho €¥E 2 Z2a/-MS ddeLCh

= =

DECLARE

gen_refcur SYS_REFCURSOR;

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'ALL EMPLOYEES'):
open_all_emp (gen_refcur);

fetch_emp (gen_refcur);

DBMS_OUTPUT .PUT_LINE ('sxxxxxxxxxxxxxxx')

DBMS_OUTPUT.PUT_LINE ( 'EMPLOYEES IN DEPT # 10'):
open_emp_by_dept (gen_refcur, 10);

fetch_emp (gen_refcur);

DBMS_OUTPUT.PUT_LINE ('sxxxxxxxxxxxxxxx')

DBMS_OUTPUT.PUT_LINE ( 'DEPARTMENTS'):
fetch_dept (open_dept (gen_refcur)):
DBMS_OUTPUT .PUT_LINE ('sxxxxsxxxsxxxsxxx');

close_refcur (gen_refcur):
END;

ALL EMPLOYEES
EMPNO ENAME
7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
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7782 CLARK

7788 SCOTT

7839 KING

7844 TURNER
7876 ADAMS

7900 JAMES

7902 FORD

7934 MILLER
kkkkkkkkkhkkkkhkkkkk
EMPLOYEES IN DEPT # 10
EMPNO ENAME
7782 CLARK

7839 KING

7934 MILLER
Kkhkkkkkkkkkkkkkkk
DEPARTMENTS

DEPT DNAME

10 ACCOUNTING

20 RESEARCH

30 SALES

40 OPERATIONS

4.8.8 REF #M2 =5 2|

Postgres Plus Advanced Server 2 OPEN FOR USING 2%t& £ & 2|z X etL|Ct.
2AEd 22X BHa+= OPEN FOR USING £%+9| SELECT HMEZ HN&ZE L|CH

OPEN name FOR dynamic_string
[USING bind_arg [, bind_arg 2] ...];

name 2 0|2 MASH FHA
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dynamic_string &= SELECT HME(MD|EECZ
QLICt.  bind arg bind arg 2 .= AN H3T}t
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CREATE OR REPLACE PROCEDURE dept_query
IS

emp_refcur SYS_REFCURSOR;

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

BEGIN

OPEN emp_refcur FOR 'SELECT empno, ename FROM emp WHERE deptno = 30'| |
'AND sal> = 1500';

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');
DBMS_OUTPUT.PUT_LINE ('———— ——— BE
LOOP
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FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_empno | | ''| | v_ename):

END LOOP:
CLOSE emp_refcur;
END;

ChS2 O] ZEANE Y Mo =HY
EXEC dept_query;

EMPNO ENAME
7499 ALLEN
7698 BLAKE
7844 TURNER

Chg OiMOA= O HE[7t F2| o7 #4=0f M= Held AXE ALESEE =+

CREATE OR REPLACE PROCEDURE dept_query (
p_deptno emp.deptno % TYPE,

p_sal emp.sal % TYPE

)

IS

emp_refcur SYS_REFCURSOR;

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

BEGIN

OPEN emp_refcur FOR 'SELECT empno, ename FROM emp WHERE deptno = : dept'
| | 'AND sal> = : sal'USING p_deptno, p_sal;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');
DBMS_OUTPUT.PUT_LINE ('——— ——— ")
LOOP

FETCH emp_refcur INTO v_empno, v_ename;
EXIT WHEN emp_refcur % NOTFOUND;

DBMS_OUTPUT.PUT_LINE (v_empno | | "'| | v_ename):

END LOOP:
CLOSE emp_refcur;
END;

Che2 &3 Zotg Lot
EXEC dept_query (30, 1500):

EMPNO ENAME

7499 ALLEN
7698 BLAKE
7844 TURNER

OFX|2t2 SELECT £ MEsted 71 |¢

CREATE OR REPLACE PROCEDURE dept_query (

<
ot

=ALE HTh AFEE LI
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p_deptno emp.deptno % TYPE,

p_sal emp.sal % TYPE

)

IS

emp_refcur SYS_REFCURSOR;

v_empno emp.empno % TYPE;

v_ename emp.ename % TYPE;

p_query_string VARCHAR2 (100);

BEGIN

p_query_string : = 'SELECT empno, ename FROM emp WHERE'| |
"deptno = : dept AND sal> = : sal';

OPEN emp_refcur FOR p_query_string USING p_deptno, p_sal:
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):
DBMS_OUTPUT.PUT_LINE ('——— ———— Bk

LOOP

FETCH emp_refcur INTO v_empno, v_ename;

EXIT WHEN emp_refcur % NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_empno | | ""| | v_ename);
END LOOP;

CLOSE emp_refcur;

END;

EXEC dept_query (20, 1500);

EMPNO ENAME
7566 JONES
7788 SCOTT
7902 FORD

ZEyg2 UL HOlE WA UM HOEQ HBYLCL YO Moy B Az
ToYUth Dot TR YRS WAS ER THE HOIE 0| BEo 2aS 9l

71 dHtM oz 4 Qe SW2 HIEQIL|Ct  Postgres Plus Advanced Server Of| A X| @8t=
(o]

Z M EFQS O|FMO|| Oracle O M /ndex-by table 2 2&X|0t, O{7| M= associative array(®1 2t
s

@ Qi HIE QA2 HiE ot B M2 HAE =0 F=/0{oFt St H|OfE
L2 HE H0M O|RO{TICH

316



@ Higs =7|3te &

e
fo
N

Q
iml
o
Hu
=
111%
Hu
£y
o
ok
on
rm
|

® 7|= BINARY_INTEGER O] X|HE|0] U2 EL S5 ¥t 00| & = ULCL

@ HY 92 40| He AHO| HOIE|X $Ech 947t b oic SHo2 HIECH

— —

@ HiZ2 EEER UAS & ULk 7| o Yo Aol A

mjo

4+ itk

S| K| e @A ZHo| CHst =X+ SQLCODE 1403, access of uninitialized index 0] 2|7}

TYPE IS TABLE INDEX BY &2 ¢zt HiE H4 o Foo| AHEE L.

TYPE assoctype IS TABLE OF (datatype | rectype)
INDEX BY (BINARY_INTEGER | VARCHAR2 (n));

assoctype 2 H|E A0 = AMEAXQJL|CE  datatype 2 VARCHAR2 L} NUMBER 2 &2
(0]

Al
2Zet HojH A YL L rechype2 D|2] FolE HIRE HMYLICE n2 EA &Y 7|9

o 1
Z|CHE L ek

array  assoctype

L
N
Q

AN
rir
i
ry
[t}
=
ne
=2
=
rot

1=
nE

Rl
o

LTk assoctype 2 0|2] HMOIEl B HAl]

array = 0/2| MAE HY

HAoRRE Holg

— o 1=
|2E0 Z42tol 245 H=ot= H AEELLE O7|A
field = B HAZ Holsh HAL ©A LHo| MAROIUSLICL 1 fhMof, BE AL
=

feldg Heysto2 N Hxg 4 YL

2o MEXYLICE n2 FYLICh T aray 9 IS HAlS BAE
=]

CtE2 emp OIS0 M3 10 Fo| X O|F= 11, HIEO NIt o3 HHE=2RH ZNE

HAIHCL

DECLARE
TYPE emp_arr_typ IS TABLE OF VARCHAR2 (10) INDEX BY BINARY_INTEGER:
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emp_arr emp_arr_typ;
CURSOR emp_cur |S SELECT ename FROM emp WHERE ROWNUM <= 10;

i INTEGER : = 0;

BEGIN

FOR r_emp IN emp_cur LOOP
[ T S [

emp_arr (i) : = r_emp.ename;
END LOOP;

FOR j IN 1 .. 10 LOOP
DBMS_OUTPUT.PUT_LINE (emp_arr (j));
END LOOP;

END;

flel oid= Chent 22 =82 YU

SMITH
ALLEN
WARD

JONES
MART IN
BLAKE
CLARK
SCOTT
KING

TURNER

ol fHE BE Fo HBEE AMESHEST +FASHEL

DECLARE

TYPE emp_rec_typ IS RECORD (

empno NUMBER (4),

ename VARCHAR2 (10)

)

TYPE emp_arr_typ IS TABLE OF emp_rec_typ INDEX BY BINARY_INTEGER;
emp_arr emp_arr_typ;

CURSOR emp_cur |S SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER : = 0:

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');

DBMS_OUTPUT.PUT_LINE ('———— ———— ")

FOR r_emp IN emp_cur LOOP

o=+ 1

emp_arr (i). empno : = r_emp.empno;

emp_arr (i). ename : = r_emp.ename;

END LOOP;

FOR j IN 1 .. 10 LOOP

DBMS_OUTPUT.PUT_LINE (emp_arr (j). empno | | ""| |

emp_arr (j). ename):

END LOOP;
END;
CtE2 0] 43 =52 "YU

EMPNO ENAME
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7369 SMITH
7499 ALLEN
7521 WARD
7566 JONES
7654 MARTIN
7698 BLAKE
7782 CLARK
7788 SCOTT
7839 KING
7844 TURNER

emp_rec_typ 2ZE Y4l Cf4l, emp % ROWTYPE £82 emp_arr_typ 2 OISt 4 AtEst=

of

Z

of

M L C.

DECLARE

TYPE emp_arr_typ IS TABLE OF emp % ROWTYPE INDEX BY BINARY_INTEGER;
emp_arr emp_arr_typ;

CURSOR emp_cur |S SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER : = 0;

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME');

DBMS_OUTPUT.PUT_LINE ('-———— ———— BE

FOR r_emp IN emp_cur LOOP

o= 0+ 1

emp_arr (i). empno : = r_emp.empno;

emp_arr (i). ename : = r_emp.ename;

END LOOP;

FOR j IN 1 .. 10 LOOP

DBMS_OUTPUT.PUT_LINE (emp_arr (j). empno | | "'| |

emp_arr (j). ename);

END LOOP;

END;

A= Aol oKt SLe

nE

=

Mot

T =
R[Col zt WEc=E

st

DECLARE

TYPE emp_rec_typ IS RECORD (

empno NUMBER (4),

ename VARCHAR2 (10)

)

TYPE emp_arr_typ IS TABLE OF emp_rec_typ INDEX BY BINARY_INTEGER;
emp_arr emp_arr_typ;

CURSOR emp_cur |S SELECT empno, ename FROM emp WHERE ROWNUM <= 10;
i INTEGER : = 0:

BEGIN

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME'):

DBMS_OUTPUT.PUT_LINE ('———— ———— ")

FOR r_emp IN emp_cur LOOP

o= 0+ 1

emp_arr (i) : = r_emp;

Feots Oidl, rremp O|A] emp_arr 2 2|ZE EHA| X|FO
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END LOOP;

FOR j IN 1 .. 10 LOOP

DBMS_OUTPUT.PUT_LINE (emp_arr (j). empno | | ']
emp_arr (j). ename);

END LOOP;

END;

ChE ClMet 20| i g2l 7|= 24tE HOoIHE + UASH

DECLARE
TYPE job_arr_typ IS TABLE OF NUMBER INDEX BY VARCHARZ (9):
job_arr job_arr_typ;

BEGIN

job_arr ( 'ANALYST') : = 100;

job_arr ( 'CLERK') : = 200;

job_arr ( 'MANAGER') : = 300;

job_arr ( 'SALESMAN') : = 400;

job_arr ( 'PRESIDENT') : = 500;

DBMS_OUTPUT.PUT_LINE ( 'ANALYST :'| | job_arr ( 'ANALYST')):

|
DBMS_OUTPUT.PUT_LINE ( 'CLERK :'| | job_arr ( 'CLERK')):
|

)
(
(
(
(
(

DBMS_OUTPUT.PUT_LINE ( 'MANAGER :'| | job_arr ( 'MANAGER'));
DBMS_OUTPUT.PUT_LINE ( 'SALESMAN :'| | job_arr ( 'SALESMAN')):
DBMS_OUTPUT.PUT_LINE ( 'PRESIDENT :'| | job_arr ( 'PRESIDENT')):

END:

ANALYST = 100
CLERK : 200
MANAGER : 300
SALESMAN : 400
PRESIDENT : 500

4.9.2 Collection Methods

Collection methods = Z=49| H|O|& X2|of Halstd, Z=HMHo| of
gt OF F90Me olsx YEs 2t

rot
=0}
o
rot
o
HL
i
=
g
ot
rr

4.9.2.1 COUNT

COUNT £ ZHdo| 24 & tatcte HAEYL L COUNT & AESH| figt 122 ChEat
#Z&Uch

collection. COUNT
collection is the identifier of a collection variable.
collection & ZHM H==0| AHZXIO!IL|LC}

ChE OiMoA BiE2 ZtAS =20 HiX[EUCE (S =3 Z2lE 2249 =Mz "ZH4"0l
|

AELILE) COUNT = (0
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DECLARE
TYPE sparse_arr_typ IS TABLE OF NUMBER INDEX BY BINARY_INTEGER;
sparse_arr sparse_arr_typ;

BEGIN
sparse_arr (=100) = -100;
sparse_arr (=10 ) —10
sparse_arr (0) :
sparse_arr (10) : 10
sparse_arr (100) = 100;
DBMS_OUTPUT.PUT_LINE ( 'COUNT :'| | sparse_arr.COUNT);
END;
Che 32 COUNT Ol 5 7kX|Ql @47F ZJE QUL A
COUNT : 5
4.9.2.2 FIRST
FIRST & ZeMo| X WM 240 AHAS daste HlASYLC
cheat ZaLch

collection. FIRST

DECLARE
TYPE sparse_arr_typ IS TABLE OF NUMBER INDEX BY BINARY_INTEGER:
sparse_arr sparse_arr_typ;

FIRST & At%t= &2

BEGIN
sparse_arr (-100) = -100;
sparse_arr (=10 ) —10:
sparse_arr (0) :
sparse_arr (10) : 10:
sparse_arr (100) = 100;
DBMS_OUTPUT.PUT_LINE ( 'FIRST element :'| | sparse_arr (sparse_arr.FIRST));
END;
FIRST element : -100
4923 LAST
LAST & Z24o| ORI QA0 AIHAS Ugsts HASLITH

Chsat 2Lt

collection. LAST

collection 2 =M

I'E
1_o

LAST £ AL8SHe BAj2

o
—
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Che2 HIESl DY 245 EAIZLIC

DECLARE
TYPE sparse_arr_typ IS TABLE OF NUMBER INDEX BY BINARY_INTEGER:
sparse_arr sparse_arr_typ;

BEGIN

sparse_arr (-100) = -100;

sparse_arr (-10) = -10;

sparse_arr (0) : =0;

sparse_arr (10) : = 10;

sparse_arr (100) = 100;

DBMS_OUTPUT.PUT_LINE ( 'LAST element :'| | sparse_arr (sparse_arr.LAST));
END;

LAST element : 100

4.9.3 FORALL & A8

Z# Mo DELETE, INSERT = UPDATE #PHEZ 22t A 222 DML HHEES Malists 74
Hht, Bt=EHoz +AWst= Be 4S o B0 HO|EH|o]& ME{O| TE 30l DML HHE
A

M
ro

MBSt Qo E0 SEEHOZ 0|8% £ YLLICL DML HMELS FORALL 2E0|A X ™t
YYo= HAELICE Eot SiL} O]yl M2 HUMES dAY MOICE COHE s 2Est,
DML AHHMEOf| MLt

FORALL index IN lower_bound .. upper bound
(ins ert | update | delete);

Index = ZAMO|l M QXU A lower bound OfA] upper bound 7tX] B 422 insert update
delete DML HUES HHEHLICH

: FORALL 2% Bt=23l= S0 027t Ldet 22, FORALL 2% HAOZ Al&fst BE
°*E1|0|E7f Aso 2 EHO| ELCL O] Y2 Oracle It 22| X| A& L|CE  Oracle O M=
L

olel7t 2ysty| H, LHOIES AME|stALL EWsts YEE FO{3L7| fIsh COMMIT E=
ROLLBACK HUEZS HAIHMOZ ALESIZE (8Lt

CH22 FORALL 222 emp HO|Z20] 3 HO| Aj2& ZAS M= INSERT HHE AR
01|I1|%I'—| Ct.

DECLARE

TYPE empno_tbl IS TABLE OF emp.empno % TYPE INDEX BY BINARY_INTEGER;
TYPE ename_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
TYPE job_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
TYPE sal_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
TYPE deptno_tbl IS TABLE OF emp.deptno % TYPE INDEX BY BINARY_INTEGER;
t_empno EMPNO_TBL;

t_ename ENAME_TBL;

t_job JOB_TBL;
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t_sal SAL_TBL;
t_deptno DEPTNO_TBL;

BEGIN

t_empno (1) : = 9001;
t_ename (1) : = "JONES';
t_job (1) : = 'ANALYST';
t_sal (1) = 3200.00;
t_deptno (1) : = 40;
t_empno (2) : = 9002;
t_ename (2) : = '"LARSEN';
t_job (2) : = 'CLERK";
t_sal (2) = 1400.00;
t_deptno (2) : = 40;
t_empno (3) : = 9003;
t_ename (3) @ = 'WILSON';
t_job (3) : = 'MANAGER';
t_sal (3) : = 4000.00;

t_deptno (3) : = 40;

FORALL i IN t_empno.FIRST .. t_empno.LAST

INSERT INTO emp (empno, ename, job, sal, deptno)

VALUES (t_empno (i), t_ename (i), t_job (i), t_sal (i), t_deptno (i));
END:

SELECT * FROM emp WHERE empno> 9000;

empno | ename | job | mgr | hiredate | sal | comm | deptno

9001 | JONES | ANALYST | | | 3200.00 | | 40
9002 | LARSEN | CLERK | | | 1400.00 | | 40
9003 | WILSON | MANAGER | | | 4000.00 | | 40

(3 rows)

Ch22 FORALL 20| 0] 332 20E A5t ASLICH

DECLARE

TYPE empno_tbl IS TABLE OF emp.empno % TYPE INDEX BY BINARY_INTEGER;
TYPE sal_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
t_empno EMPNO_TBL;

t_sal SAL_TBL;

BEGIN

t_empno (1) : = 9001;
t_sal (1) = 3350.00;
t_empno (2) : = 9002;
t_sal (2) = 2000.00;
t_empno (3) : = 9003;
t_sal (3) : = 4100.00;

FORALL i IN t_empno.FIRST .. t_empno.LAST
UPDATE emp SET sal = t_sal (i) WHERE empno = t_empno (i);
END;

SELECT * FROM emp WHERE empno> 9000;

empno | ename | job | mgr | hiredate | sal | comm | deptno

9001 | JONES | ANALYST | | | 3350.00 | | 40
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9002 | LARSEN | CLERK | | | 2000.00 | | 40
9003 | WILSON | MANAGER | | | 4100.00 | | 40
(3 rows)

OFX|9} Of|X= FORALL EF0|M Ol 339l AAS MALLCH
DECLARE
TYPE empno_tbl IS TABLE OF emp.empno % TYPE INDEX BY BINARY_INTEGER;

t_empno EMPNO_TBL;

BEGIN

t_empno (1) : = 9001;
t_empno (2) : = 9002;
t_empno (3) : = 9003;

FORALL i IN t_empno.FIRST .. t_empno.LAST

DELETE FROM emp WHERE empno = t_empno (i);
END;

SELECT = FROM emp WHERE empno> 9000;

empno | ename | job | mgr | hiredate | sal | comm | deptno

(0 rows)
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BULK COLLEC 2 SELECT INTO 9 FETCH INTO #QHE=9Q} DELETE, INSERT, UPDATE HTHEO
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494.1 SELECT BULK COLLECT
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SELECT select_expressions BULK COLLECT INTO collection
[.] FROM ..;
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st HAMO| SLIo| TWEE FAML|= AT H{YQl BULK COLLECT TL2O| AtR

TYPE empno_tbl IS TABLE OF emp.empno % TYPE INDEX BY BINARY_INTEGER;
TYPE ename_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
TYPE job_tbl IS TABLE OF emp.job % TYPE INDEX BY BINARY_INTEGER;
TYPE hiredate_tbl IS TABLE OF emp.hiredate % TYPE INDEX BY BINARY_INTEGER;
TYPE sal_tbl IS TABLE OF emp.sal % TYPE INDEX BY BINARY_INTEGER;
TYPE comm_tbl IS TABLE OF emp.comm % TYPE INDEX BY BINARY_INTEGER;
TYPE deptno_tbl IS TABLE OF emp.deptno % TYPE INDEX BY BINARY_INTEGER;
t_empno EMPNO_TBL;

t_ename ENAME_TBL;

t_job JOB_TBL;

t_hiredate HIREDATE_TBL;

t_sal SAL_TBL;

t_comm COMM_TBL;

t_deptno DEPTNO_TBL;

BEGIN

SELECT empno, ename, job, hiredate, sal, comm, deptno BULK COLLECT
INTO t_empno, t_ename, t_job, t_hiredate, t_sal, t_comm, t_deptno
FROM emp;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME JOB HIREDATE'| |

'SAL'| | "COMM DEPTNO');

DBMS_OUTPUT.PUT_LINE (' o

R — ] —— Bk

FOR i IN 1 .. t_empno.COUNT LOOP

DBMS_OUTPUT.PUT_LINE (t_empno (i) | | ''|

RPAD (t_ename (i), 8) | | "'[ |

RPAD (t_job (i), 10) | | ""| |

TO_CHAR (t_hiredate (i), 'DD = MON = YY') | | ""| |
TO_CHAR (t_sal (i), '99999 .99 ') | |" ']

TO_CHAR (NVL (t_comm (i), 0), '99999 .99 ') | |' '| |
t_deptno (i));

END LOOP;

END;

EMPNO ENAME JOB HIREDATE SAL COMM DEPTNO

7369 SMITH CLERK 17 — DEC - 80 800.00 .00 20

7499 ALLEN SALESMAN 20 - FEB - 81 1600.00 300.00 30
7521 WARD SALESMAN 22 - FEB - 81 1250.00 500.00 30
7566 JONES MANAGER 02 - APR - 81 2975.00 .00 20
7654 MARTIN SALESMAN 28 - SEP - 81 1250.00 1400.00 30
7698 BLAKE MANAGER 01 — MAY - 81 2850.00 .00 30
7782 CLARK MANAGER 09 — JUN - 81 2450.00 .00 10
7788 SCOTT ANALYST 19 - APR - 87 3000.00 .00 20
7839 KING PRESIDENT 17 — NOV - 81 5000.00 .00 10
7844 TURNER SALESMAN 08 - SEP - 81 1500.00 .00 30
7876 ADAMS CLERK 23 - MAY - 87 1100.00 .00 20

7900 JAMES CLERK 03 - DEC - 81 950.00 .00 30

7902 FORD ANALYST 03 - DEC - 81 3000.00 .00 20

7934 MILLER CLERK 23 - JAN - 82 1300.00 .00 10
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Che2 S%ot Z20E MIYUCh d2{U HIAE Aol FO % ROWTYPE £9S Arg% ot
HIE S AtEELICh
DECLARE

TYPE emp_tbl IS TABLE OF emp % ROWTYPE INDEX BY BINARY_INTEGER;
t_emp EMP_TBL;

BEGIN

SELECT = BULK COLLECT INTO t_emp FROM emp;
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME JOB HIREDATE'| |

'SAL'| | 'COMM DEPTNO'):

DBMS_OUTPUT.PUT_LINE (' Y

I o e )

FOR i IN 1 .. t_emp.COUNT LOOP
DBMS_OUTPUT.PUT_LINE (t_emp (i). empno | | "I |
RPAD (t_emp (i). ename, 8) | | "'| |

RPAD (t_emp (i). job, 10) | | "'| |

TO_CHAR (t_emp (i). hiredate, 'DD — MON — YY')

|
TO_CHAR (t_emp (i). sal, '99999 .99 ') | |' '| |
TO_CHAR (NVL (t_emp (i). comm, 0), '99999 .99 ') | |' '| |
t_emp (i). deptno);
END LOOP;
END;

EMPNO ENAME JOB HIREDATE SAL COMM DEPTNO

7369 SMITH CLERK 17 — DEC - 80 800.00 .00 20

7499 ALLEN SALESMAN 20 - FEB - 81 1600.00 300.00 30
7521 WARD SALESMAN 22 - FEB - 81 1250.00 500.00 30
7566 JONES MANAGER 02 — APR - 81 2975.00 .00 20
7654 MARTIN SALESMAN 28 — SEP - 81 1250.00 1400.00 30
7698 BLAKE MANAGER 01 — MAY - 81 2850.00 .00 30
7782 CLARK MANAGER 09 - JUN - 81 2450.00 .00 10
7788 SCOTT ANALYST 19 - APR - 87 3000.00 .00 20
7839 KING PRESIDENT 17 — NOV - 81 5000.00 .00 10
7844 TURNER SALESMAN 08 — SEP - 81 1500.00 .00 30
7876 ADAMS CLERK 23 — MAY - 87 1100.00 .00 20

7900 JAMES CLERK 03 - DEC - 81 950.00 .00 30

7902 FORD ANALYST 03 — DEC - 81 3000.00 .00 20

7934 MILLER CLERK 23 — JAN - 82 1300.00 .00 10

4.9.4.2 FETCH BULK COLLECT

BULK COLLECT H2 FETCH 2R} 8 AFRS 4 QU&LICL (FETCH 20| st X3t
gL 473 He MRSIIAIQ) SHHO| SfLto] e Hu

COLLECTS LIMIT & H|2fo| OfL|2t®, Z1} KoM ZA| BE e X/
wrelstL|Ch.

FETCH name BULK COLLECT INTO collection [..] [LIMIT n];

o StLtel HEHMAO0| X|HE ER collection 2 BtLe| BEALE HAE Ao HHMYLIC
TroF 171 ool ZHMO| X FEIH, & collection 2 otLte| BEZ PEE|0OF LICE.  name



of XIFE A SELECT 220 EHAS SEO| HYMo| BE TEo| HY s8I +3,
#A7F YX|SHOF BILICE  BFOF LMITn 7t XIHE|B, 2t FETCH B A%oto] ZaMof ureie|s
oA
HA & .

DECLARE
TYPE emp_tbl IS TABLE OF emp % ROWTYPE INDEX BY BINARY_INTEGER;
t_emp EMP_TBL;
CURSOR emp_cur |S SELECT = FROM emp;
BEGIN
OPEN emp_cur ;
FETCH emp_cur BULK COLLECT INTO t_emp:
CLOSE emp_cur;
DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME JOB HIREDATE'| |
'SAL'| | "COMM DEPTNO');
DBMS_OUTPUT.PUT_LINE (' o
I N —— BF
FOR i IN 1 .. t_emp.COUNT LOOP
DBMS_OUTPUT.PUT_LINE (t_emp (i). empno | | "'| |
RPAD (t_emp (i). ename, 8) | | "'| |
RPAD (t_emp (i). job, 10) | | "I |
TO_CHAR (t_emp (i). hiredate, 'DD — MON -= YY') | | ''|
|

|
TO_CHAR (t_emp (i). sal, '99999 .99 ') | |' '] |
TO_CHAR (NVL (t_emp (i). comm, 0), '99999 .99 ') | |' '|
t_emp (i). deptno);
END LOOP;
END;

EMPNO ENAME JOB HIREDATE SAL COMM DEPTNO

7369 SMITH CLERK 17 — DEC - 80 800.00 .00 20

7499 ALLEN SALESMAN 20 - FEB - 81 1600.00 300.00 30
7521 WARD SALESMAN 22 - FEB - 81 1250.00 500.00 30
7566 JONES MANAGER 02 - APR - 81 2975.00 .00 20
7654 MARTIN SALESMAN 28 — SEP - 81 1250.00 1400.00 30
7698 BLAKE MANAGER 01 — MAY - 81 2850.00 .00 30
7782 CLARK MANAGER 09 - JUN - 81 2450.00 .00 10
7788 SCOTT ANALYST 19 - APR - 87 3000.00 .00 20
7839 KING PRESIDENT 17 — NOV - 81 5000.00 .00 10
7844 TURNER SALESMAN 08 - SEP - 81 1500.00 .00 30
7876 ADAMS CLERK 23 - MAY - 87 1100.00 .00 20

7900 JAMES CLERK 03 - DEC - 81 950.00 .00 30

7902 FORD ANALYST 03 - DEC - 81 3000.00 .00 20
7934 MILLER CLERK 23 — JAN - 82 1300.00 .00 10

4.9.4.3 RETURNING BULK COLLEC T

BULK COLLECT & & DELETE, INSERT, UPDATE {8 E9| RETURNING INTO 20 F7}= £
&LICE (RETURNING INTO &S0 Chat RA[gh LSS 447 HE HRSHIAIL)

(insert | update | delete)
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RETURNING (* | expr 1, expr 2] ...)
BULK COLLECT INTO collection [...];

Insert update, delete = ZtZt INSERT, UPDATE, DELETE HTMEO|H, 444, 44.5, 4.4.6 B M

2ot AgLICh Tef 1 7| ZHMO| XY E B8R, collection £ TE BEZ Fd& A=
u]

gAof ZdYL ot Thef StLt o|¢el Z=MO| X|FEH, 2 collection 2 LS| HER

—

T44%/0f QL0{0F BHLICL RETURNING 7|9IES M2 EHAS Cfy ZeMo| BE W)
dA zebdat =2, =M7F SLoF LCh BReF U XIHEH, FY 2= HO|E2o BE FO|
HtstEILICH  (*9Q| 0|82 Postgres Plus Advanced Server 2t%&tQ 2 Al Oracle 1} S 2HE|X|

&L o)

emp HO|ZZ SAISH0] THE clerkemp HO|E2 Ch2 H2| OXMO|AM AL E LIC
CREATE TABLE clerkemp AS SELECT * FROM emp WHERE job = 'CLERK';
SELECT = FROM clerkemp:

empno | ename | job | mgr | hiredate | sal | comm | deptno

Il Il | Il Il | |
T T

7369 | SMITH | CLERK | 7902 | 17 - DEC — 80 00:00:00 | 800.00 | | 20
7876 | ADAMS | CLERK | 7788 | 23 — MAY - 87 00:00:00 | 1100.00 | | 20
7900 | JAMES | CLERK | 7698 | 03 - DEC — 81 00:00:00 | 950.00 | | 30
7934 | MILLER | CLERK | 7782 | 23 - JAN - 82 00:00:00 | 1300.00 | | 10
(4 rows)

ChE2 Mol 80E 152 Ll XY Haet 0|F, M2
Opx[ete 2 HiEo| Li&S EAIRUCLH

Ho

=50lE & HEo XNYSHH

DECLARE

TYPE empno_tbl IS TABLE OF emp.empno % TYPE INDEX BY BINARY_INTEGER;
TYPE ename_tbl IS TABLE OF emp.ename % TYPE INDEX BY BINARY_INTEGER;
TYPE sal_tbl IS TABLE OF emp.sal % TYPE INDEX BY BINARY_INTEGER;
t_empno EMPNO_TBL;

t_ename ENAME_TBL;

t_sal SAL_TBL;

BEGIN

UPDATE clerkemp SET sal = sal = 1.5 RETURNING empno, ename, sal

BULK COLLECT INTO t_empno, t_ename, t_sal;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME SAL'):

DBMS_OUTPUT.PUT_LINE (' )

FOR i IN 1 .. t_empno.COUNT LOOP

DBMS_OUTPUT.PUT_LINE (t_empno (i) | | ""I | RPAD (t_ename (i), 8) |
"I | TO_CHAR (t_sal (i), '99999 .99 "));

END LOOP;

END;

EMPNO ENAME SAL

7369 SMITH 1,200.00

328



7876 ADAMS 1,650.00
7900 JAMES 1,425.00
7934 MILLER 1,950.00

CHg2 Ol M9t 22 75 MBSHND, NMzet 0/, M22 F0iE MIss YAc
gAg 1 HolE HAMS AU
DECLARE

TYPE emp_rec |S RECORD (

empno emp.empno % TYPE,

ename emp.ename % TYPE,

sal emp.sal % TYPE

)

TYPE emp_tbl IS TABLE OF emp_rec INDEX BY BINARY_INTEGER:
t_emp EMP_TBL:

BEGIN

UPDATE clerkemp SET sal = sal * 1.5 RETURNING empno, ename, sal
BULK COLLECT INTO t_emp;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME SAL');
DBMS_OUTPUT.PUT_LINE (' )

FOR i IN 1 .. t_emp.COUNT LOOP

DBMS_OUTPUT.PUT_LINE (t_emp (i). empno | | "'| |

RPAD (t_emp (i). ename, 8) | | "'| |

TO_CHAR (t_emp (i). sal, '99, 999.99 "));

END LOOP;

END;

EMPNO ENAME SAL

7369 SMITH 1,200.00
7876 ADAMS 1,650.00
7900 JAMES 1,425.00
7934 MILLER 1,950.00

ChE2 clerkemp HO|SOM 2= HS AAst, BiE2 AXFE & YEE Hretstn mAIgLCh

DECLARE

TYPE emp_rec |S RECORD (

empno emp.empno % TYPE,

ename emp.ename % TYPE,

job emp.job % TYPE,

hiredate emp.hiredate % TYPE,

sal emp.sal % TYPE,

comm emp.comm % TYPE,

deptno emp.deptno % TYPE

)

TYPE emp_tb! IS TABLE OF emp_rec INDEX BY BINARY_INTEGER;
r_emp EMP_TBL;

BEGIN

DELETE FROM clerkemp RETURNING empno, ename, job, hiredate, sal,
comm, deptno BULK COLLECT INTO r_emp;

DBMS_OUTPUT.PUT_LINE ( 'EMPNO ENAME JOB HIREDATE'| |

'SAL'| | "COMM DEPTNO');

DBMS_OUTPUT.PUT_LINE (' o
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FOR i IN 1 .. r_emp.COUNT LOOP

DBMS_OUTPUT.PUT_LINE (r_emp (i). empno | | ''| |

RPAD (r_emp (i). ename, 8) | | "'| |

RPAD (r_emp (i). job, 10) | | "' |

TO_CHAR (r_emp (i). hiredate, 'DD = MON = YY') | | "'| |
|

|
TO_CHAR (r_emp (i). sal, '99999 .99 ') | |' '] |
TO_CHAR (NVL (r_emp (i). comm, 0), '99999 .99 ') | |' '| |
r_emp (i). deptno):
END LOOP;

END:

EMPNO ENAME JOB HIREDATE SAL COMM DEPTNO

7369 SMITH CLERK 17 — DEC - 80 1200.00 .00 20
7876 ADAMS CLERK 23 - MAY - 87 1650.00 .00 20
7900 JAMES CLERK 03 - DEC - 81 1425.00 .00 30
7934 MILLER CLERK 23 — JAN - 82 1950.00 .00 10

4.10 of|2{ HA|X]
HAIXIE =2317| fIsiAM= DBMS_OUTPUT.PUT_LINE 2% AtE3TtL|C}
DBMS_OUTPUT.PUT_LINE (message),
Message = XS 2 HItE|= AlQL|Ct
Of iMl= AFEXtel =3 0| HAIX|ZF LIEHE LT

DBMS_OUTPUT.PUT_LINE ( 'My name is John');

N 5% Eg|A
0| &0 A= Postgres Plus Advanced Server0f Q= E2|HE MESIL|CL T2 A|XQt st0} Of
L7HX|2 Eg|H = SPL A0 YL|Ch.

5171
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Ed|AH£ 0[F0| Folx1, ZeE HOlSa 2HE HO|EH 0|20 MFE
=
=

= S
O|HIET} H|O|S0| ZYStEH SPL = SF0| dAELCL E2[AH=s ZE £50| 2AH

AlRFEILCE.
E3|AE ANBlE OMiES A wi ZHEEOl Ao, YHolE 9 29 ofE xgoE
HlO[Z 0] Cfs) Mgl A WMSLICE E|0[=20]| SQL INSERT, UPDATE, DELETE Q2i9]
CHAOI® S OIME, YE[O|E O 29 OMIES E2|7 OMERZ Hol8lH, E2[HE XY
NEE % QaLch E2|7/2 AJEksls O[#ilE£ CREATE TRIGGER @z oz Ho|st|c
CH2 EOZ0IA O[HMET} AIRIEl e E2|7 O|HIET} LMEIT 28| ZHYHOR AXE
4 U&LICH O]E S®, ON DELETE CASCADE X0 Holel 92 7|7t Qe Elo|2oj
E3747h HolE|® 22 Hlo|2o| o AH Y 23 o[22 ZE XA E 02T

AR EILICE ALK7E XFAL EfO|Z2 o] 2|7 O|MIERIH AHAl Blo|20o| ALYl E2|HE
A=FSL .

52 Eg|AHo| §H

Postgres Plus Advanced Server = row-leve/ @t statement-level EE|HE X| st JU&L|Ct. row-
level EE|HE= EZ|A OHEQ et FetS = 2f 2pQlorct oF H ¢ L

AH|IZE HO| 22| E2|A O|MIERZ 7Holx|1 H|O|Z0A 5 & Atk thY DELETE FEHO
E2|He 2 2teloitt ot M, & 5 3| A|AgL

—_

CHEM S 2, statement-level = E2|7{ O[HEQ a2 BH2 3Ol Jj~0f 20| EE|A
YHZ OfCh oF B A[ZgL|Ch StLtel DELETE HE 5 & AK 29| OojM= 22 EE2|AH= o
b AlRfetLC

370 BEE & Eg|7He 8% E2|A RE 258 Eg[A YoM "H" E£&= "THE"S,
row-level E2|H2| 42 EZ|H THEO IS = Z o "o|F" = "2" 24 7 of

Row-level T EZ2|H= Zt Fes e 0 E2H SH0| O|RAX|7| MO EEH ZE £F0
1=

x|
2|A 20| g2l= & ™ol E2|H ZE =50

O|= row-level R, 2t @2 = =0 E2[AH 20| YojHLt = EE[H ZE £F0]
HYEULL 2 =& UZ E2|/s E2[A 20| g2l % 20| E2|AH AE =50|
HAE L
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CREATE TRIGGER &2 [|O|E{H|0| A0 XMAE E2|7{o| Mo 3 HAQL|C}.

CREATE [OR REPLACE] 7RIGGER name
(BEFORE | AFTER)
(INSERT | UPDATE | DELETE) [OR ...]
ON table
[FOR EACH ROW]
[DECLARE
declarations ]
BEGIN
statements
END;

E2[# O[F YUt [ORREPLACE] O X|g2t 52t 0|F2| E2|7{7t 0|0] A7[0tof
ZENste A0, MER E2|7L J|ZEo o2 X ELICE [OR REPLACE ] O] X|HE|X| e
2 MZ2 E2[7s Z2 27|00 22 0|2l 7[&E3= A2 oM A2 OotEL(th

BEFORE 7} X|™ME|0f Qo™ O/ E2|HZ EZ| A7} MO|EL|Ch. AFTER 7} ®o| &|iCtH,

name £
=
—

[m

CtS EZ|HE E2|H7F MO=IL|Ct. INSERT, UPDATE 9! DELETE = &jLt= ZHzh AtQl
2AOOIE, X E2|A Oo[HE0 Chot "o|Z X|FHE|I0 AO0OF SLICL ShLf E= T E2|A

OHIE 7|9/ ¥ZE2 OR 7|YEE F& Fols{of gLt 0] 4% O|Ek EZ|H OHIER
Yo|ELICL table 2 EE|H O|METL ES|AHE Al%ASt= HO|E2| O|FRLCE [ FOR EACH
ROW | & AI23tH EZ|H= row-level EE|HE H™O|EL|C}. [FOR EACH ROW ] O] AHeFz|H
ER|HE HEHES EC|HE HOE LY. declarations HM = @A M BHZ=QIL|CT
statements += SPL ZZzH HZHZE QL|CI. BEGIN - END S5Z& EXCEPTION AMME
ZSHSHL| O},

==

Ed|A 2o tet XtMet

=
o
rlo

CREATE TRIGGER B S AtZsIAIA|Q.

5.4 E2|7 WA

E2j7f RE 220N YK S5 WSS ABY £+ AL

NEW = row-level E2[H @ S YHOIE HUNM M HOIS d=S 7I27[= &Al
2|2t row-level EE[AHZ HAH U0 = HEEKX ESLCH

(k=]

N
d
oo
-
n
o
rE
1>
rir
HO
4%
MY
|m

>

2t NEW. column, column = E2|H7} ™o|&l Ho|lg29 € o|=¢QlL|LC}.
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:NEW. column 7| W8S MYUSIE MER & = row-level M EZ|HOM A=l 22)=
Ao=Z HNE M Z=0A &g 0| ZtYULICE O|= row-level E2|HE AIESIH F¥S T
o]
AN

% of e
BojH SEet== oo YojLtm 7| o of 3t ofo| EolZo| MIELIC

=S

=2
=]
o

EZ|H ZE EE2L2:NEW. column = Ct2 W4 202 diiloz AFE LT ZF X2 NEW.
column 2 row-level M EZ|7 ZE EE0A & ME22 &2 % AAME= 240 XIHE L Tt

oLD

OLD & row-level EEZ|H YHIO|E Y AbK| Zrof| 2=l HO|lE2 S 7I2|7|= LA
X

JI2LCL. O Hs & =F E2|HQ row-level EE|AHZ &Y U= HEXX| ASLICH
AtEHE: OLD. column, column & EE2|77t Jo|=l H0|Z229 & o|EYL|Ct

:OLD. column %=7| 4L A=l 3 £ row-level M E2|HOAM ALRE AMEL HoZ
CA == Ol ol & OlF ZUYLICL O] row-level EB|HE AIESIH Fs L= WO
SASIEE 0|0] Yojutn U7| WEoi O] g2 HO|E0 XMEEE= A2 OtL

A:

EZ|7 ZE EE2:0LD. column 2 Ct2 Bl=E11 242 gtAloZz AL EL|CL : OLD. column
w2 X2 ELA SO S 2R fSLCH
IN SERTING

INSERTING £ 1202 49 el Ea|/S ANSH & (rue)2 BHEFSiLICE 12X CHH
HA (false)2 Ht=tstL|CE

i g

UPDATING

UPDATING & 7202 UH[0|E XS E2|HE2 ARSHH (true)S HHetefL|ch 12X Yot
k=13

Al (false)2 ©hatetL|Ch.

=

DELETING
DELETING & TEO0= AtK| X2 E2|HE AIREIH & (tue)S HreisfL|ct 12X ot
A3 (false)g whetstL|CH

5.5 EamMat of|e X 2|

EdAe E2A & 20| 2T st Hajjol getez oo dAEUL. E2A A=
L=

=E0A o7t Y o™ AHIA & EgH g =0

333



9le DE DML Fo| ZIts 7 HUCL Wiy, EMHMO| 24 5B E27{0] Ut BE
DML B30 Zate 24 Euct.

ooz, EalH R 220 ¥ FS E27{0| s 2E DML YHO| ZM} ofF 24 &1
o=, Az2 ool M2l RoR ;e x2lFUC 2L £ 2 RN e vest

| -
—
8 8 B 31X %2 A2 B X Y&UC

NElEx| @2 oot E2l RS 220| W FP E2ME Us At A Bt 24
gUCh J2jM E2lAo| 9 2E DML 3Y Y E2l4 ¥ 29| Al ANHoE ZE BY
gict

5.6 E2|AH ofx|

Che MA0NE 2 S0l E2170| o QYL

561 AL +X O|H

(m
L
X

CHE2 emp HIO|S0| &) %Y O|H0| HAIXIE EAISHE ZEHS & & 018 EdIA
il I &) LICH.

CREATE OR REPLACE TRIGGER emp alert trig

BEFORE INSERT ON emp

BEGIN

DBMS OUTPUT.PUT LINE ( 'New employees are about to be added');
END;

Ch22 R 7K M22 o] 3 T 240 des
7900 Of| A{ 7999 77tX| 8l ID o

x|
O ofgfe M 3 ol delE FE Hd ZuYuch

INSERT INTO emp (empno, ename, deptno) SELECT empno + 1000, ename, 40
FROM emp WHERE empno BETWEEN 7900 AND 7999;

New employees are about to be added
SELECT empno, ename, deptno FROM emp WHERE empno BETWEEN 8900 AND 8999;
EMPNO ENAME DEPTNO

8900 JAMES 40
8902 FORD 40
8934 MILLER 40

"New employees are about to be added"HA|X|= ZD7} M2 3 & F7tE|= EB|AH9
AZOI7| = oF &HBE LEEFEL|CH.
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5.6.2 statement-level 0|%

L2 statement-level 20| E2[AH2| O M YULICE. emp HO|S0| &, YHOIE, 2K %O
2ofd Mottt =R, AFA & 7|5 empauditiog HIO|S0| &O| F7HE LT

CREATE TABLE empauditlog (

audit date DATE,

audit user VARCHAR2 (20),

audit desc VARCHARZ2 (20)

) ;

CREATE OR REPLACE TRIGGER emp_audit_trig
AFTER INSERT OR UPDATE OR DELETE ON emp

DECLARE

v_action VARCHARZ2 (20);

BEGIN

IF INSERTING THEN

v_action : = 'Added employee (s)';
ELSIF UPDATING THEN

v_action : = 'Updated employee (s)';
ELSIF DELETING THEN

v_action : = 'Deleted employee (s)';
END IF;

INSERT INTO empauditlog VALUES (SYSDATE, USER,
v_action);
END;

Ct= 8 AEA= 2 2 742 INSERT HHZ AFESIH emp H|O|Z0| E&LICH sal 1t
comm AHto| &S 1 Jjo| UPDATE o= QOO|EELIC. 2|1 & &2 1 749

§§
DELETE H&Eo 2 AbX|E LIC}

INSERT INTO emp VALUES (9001, 'SMITH', 'ANALYST', 7782, SYSDATE, NULL,
NULL, 10);

INSERT INTO emp VALUES (9002, 'JONES', 'CLERK', 7782, SYSDATE, NULL, NULL,
10) ;

UPDATE emp SET sal = 4000.00, comm = 1200.00 WHERE empno IN (9001, 9002);
DELETE FROM emp WHERE empno IN (9001, 9002);

SELECT TO CHAR (AUDIT DATE, 'DD - MON - YY HH24 : MI : SS') AS "AUDIT
DATE"

audit user, audit desc FROM empauditlog ORDER BY 1 ASC;

AUDIT DATE AUDIT USER AUDIT DESC

31 - MAR - 05 14:59:48 SYSTEM Added employee (s)
31 - MAR - 05 15:00:07 SYSTEM Added employee (s)
31 - MAR - 05 15:00:19 SYSTEM Updated employee (s)
31 - MAR - 05 15:00:34 SYSTEM Deleted employee (s)

335



empauditog H[O|Z2| &L B2 AlZH E2|AH7t A|ZMEX] E0{FLCL dtite 23] &Y
A

o
StLtel A4 2 & A =), d2|2 SHLte| M (2 dOl ALM| =)
5.6.3 row-level ™ EZ|A

ChE2 3070 £AM0 & A AHRC HIE
Eg|H9| o YLct.

mjo

AESHD, emp HIO|S0] &4RY22 CF =F O

CREATE OR REPLACE TRIGGER emp comm trig
BEFORE INSERT ON emp
FOR EACH ROW

BEGIN

IF : NEW.deptno = 30 THEN
NEW.comm : = : NEW.sal * .4;

END IF;

END;

ot E2|A7t HlgS M35, M2 HE 452 282

INSERT INTO emp VALUES (9005, 'ROBERS', 'SALESMAN', 7782, SYSDATE,
3000.00, NULL, 30);

INSERT INTO emp VALUES (9006, 'ALLEN', 'SALESMAN', 7782, SYSDATE, 4500.00,
NULL, 30);

SELECT * FROM emp WHERE empno IN (9005, 9006);

EMPNO ENAME JOB MGR HIREDATE SAL COMM DEPTNO

9005 ROBERS SALESMAN 7782 01 - APR - 05 3000 1200 30
9006 ALLEN SALESMAN 7782 01 - APR - 05 4500 1800 30

5.6.4 row-level EE|7{ 0|%

Of2fi= row-level 0| E2(7{0] YLICL ME XY WOl MY
jobhist Ef0| 0 Aj #S ZFIteiLICL JIE HLUo|

§
[m
N
mn
rir
o rr
o

jobhist & enddate & (enddate = null 2211 &tLIOI F=H)E G| ERE M™stD E Ll
sigste w0l i jobhist E HYUBTLICH

Opx[8fe 2 E2[HE= empchglog HIOlE & %S BARM B4 F7hetL(Ch.

CREATE TABLE empchglog (

chg date DATE,

chg desc VARCHAR2 (30)

) ;

CREATE OR REPLACE TRIGGER emp chg trig
AFTER INSERT OR UPDATE OR DELETE ON emp
FOR EACH ROW

DECLARE

vV_empno emp.empno % TYPE;
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v_deptno emp.deptno % TYPE;
v_dname dept.dname % TYPE;
v_action VARCHARZ (7);

v_chgdesc jobhist.chgdesc % TYPE;

BEGIN

IF INSERTING THEN

v_action : = 'Added';

v_empno : = : NEW.empno;

v_deptno : = : NEW.deptno;

INSERT INTO jobhist VALUES (: NEW.empno, SYSDATE, NULL,

NEW.job : NEW.sal : NEW.comm : NEW.deptno, 'New Hire');
ELSIF UPDATING THEN

v_action : = 'Updated';

v_empno : = : NEW.empno;

v_deptno : = : NEW.deptno;

v_chgdesc : = '";

IF NVL (: OLD.ename, '-= null -')! = NVL (: NEW.ename, '—- null -') THEN
v_chgdesc : = v_chgdesc | | 'name';

END IF;

IF NVL (: OLD.job, '-= null -'")! = NVL (: NEW.Jjob, '- null -') THEN
v_chgdesc : = v_chgdesc | | 'Jjob';

END IF;

IF NVL (: OLD.sal, -1)! = NVL (: NEW.sal, -1) THEN

v_chgdesc : = v_chgdesc | | 'salary';

END IF;

IF NVL (: OLD.comm, -1)! = NVL (: NEW.comm, -1) THEN

v_chgdesc : = v_chgdesc | | 'commission,';

END IF;

IF NVL (: OLD.deptno, -1)! = NVL (: NEW.deptno, -1) THEN
v_chgdesc : = v_chgdesc | | 'department,';

END IF;

v_chgdesc = 'Changed'| | RTRIM (v_chgdesc ',"');

UPDATE jobhist SET enddate = SYSDATE WHERE empno = : OLD.empno
AND enddate IS NULL;

INSERT INTO jobhist VALUES (: NEW.empno, SYSDATE, NULL,

NEW.job : NEW.sal : NEW.comm : NEW.deptno, v_chgdesc);
ELSIF DELETING THEN

v_action : = 'Deleted';
v_empno : = : OLD.empno;
v_deptno : = : OLD.deptno;
END IF;

INSERT INTO empchglog VALUES (SYSDATE,

v_action | | 'employee #'| | v_empno);

END;
SHEHO| U= HEO| A A[EA otof] & Fol A2 F JHel 7iE INSERT HHZS AESHO]
F7te|D YHZ StLte| UPDATE HEHE AE3H0] YO|O|EELICt jobhist HO|E2| LfE2
Ztzto| ggpe w2 ¥ E2|7 SN BOBUCLL £ o MEL HAUS A% M2 MY
At g=at £ ol AR HlE AAS fet F i Hg 7|52 HetgLch
empchglog E[O|S0| E2|H7} 5 43| AIRtg|n 2 Jjo| S0 3+ ¥ 2t SXtE ®OjZED
grLict.

INSERT INTO emp VALUES (9003, 'PETERS', 'ANALYST', 7782, SYSDATE, 5000.00,
NULL, 40);
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INSERT INTO emp VALUES (9004, 'AIKENS', 'ANALYST', 7782, SYSDATE, 4500.00,

NULL, 40);

UPDATE emp

SET comm = sal * 1.1 WHERE empno IN (9003, 9004);

SELECT * FROM jobhist WHERE empno IN (9003, 9004);

EMPNO STARTDATE ENDDATE JOB SAL COMM DEPTNO CHGDESC

9003 31 - MAR - 05 31 - MAR - 05 ANALYST 5000 40 New Hire
9004 31 - MAR - 05 31 - MAR - 05 ANALYST 4500 40 New Hire
9003 31 - MAR - 05 ANALYST 5000 5500 40 Changed commission
9004 31 - MAR - 05 ANALYST 4500 4950 40 Changed commission

SELECT * FROM empchglog;

CHG_DATE CHG_DESC

31 - MAR -
31 - MAR -
31 - MAR -
31 - MAR -

Ojx|gtoz, £

05 Added employee # 9003
05 Added employee # 9004
05 Updated employee # 9003
05 Updated employee # 9004

PN |

X1 210| &tL}o| DELETE @# o2 AN EL|Ct  empchglog

HMAO| E2|AHZL 2 = AMEEASE A 2o FLICH

DELETE FROM emp WHERE empno IN (9003, 9004);

SELECT * FROM empchglog;

CHG_DATE CHG_DESC

31 - MAR -
31 - MAR -
31 - MAR -
31 - MAR -
31 - MAR -
31 - MAR -

H 6% mf7|x|

05 Added employee # 9003
05 Added employee # 9004
05 Updated employee # 9003
05 Updated employee # 9004
05 Deleted employee # 9003
05 Deleted employee # 9004

O] &O0|A= Postgres Plus Advanced Serve O| I{7|X| 7S AHTtL|C}

=
AM, MAEA 2ol 2L A HIEEE #4Udte OlF2=, ety oHyA} -

ZZAK, B,

7|X| ID & AM&stol =g Lth. T7[X[0= Cisa 22 SE0

. IF|RE B

—

gLt Z2AIX

QE mj7|X| T2

et et Lo

SHE T4 HYE gl Z2AINO Halg d¥s MaeLoh mi7|X|
£ Mg ots det2 ZE IF|IXo FoT 1 JHe| Hetof
2 Lotyel FYezs Aghn UK pESLICh
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¢TI s IR g TRAIN B WA S pubicOR HetE & YL
38 4t HZED IY7|X EXECUTE H3to| s CHE ZEIHON £ & UL
38 @4t ZRAN W8S 1 MY (T2 0|3, B QAT oj7) 4, s4o| sz
HA) B BQUCH O] 349t ZRAN SPL B CHE AIROl HMAZ 4 igLCH
X

| =
gote 38 Z2IULS MY © R AZHLCL (YN

« IH7|XIOf e CHE T ZZAIN B GY S2 Phvate oY = ASLCL il
24 Ot= =+ m{7|X[Q] 7|51t Z2 A0 o3 AHEE + UASLILE HE 2/F &
D22 YELth Y 2as THFIX Z2IOT ARSLCH

« 2ot Z2AIXN O|F2 HF|X|0f overloading &= UZLICL OtLt O[] g / ZEANE

6.1 W7|X| +d 22
I{7|X|&= 2 79| =8 F2o=z FMELCH

* HIA 74 && AHO|A (0|52 WX RN = = Us FEYUED. T7IX|
A ERlof £5ts RE OB Ol JHME SIHELIC,.
o IHF|X] =AM HFIX| ALLFOA MTTH RE HO|EHO|A JHMQl A THE ZereLCh

S 7R AFY Ljole THLIC 7E M AR 9 ofZ2|H oMol ®O|X]

= olg meLICh matM, A% @ 9o, ClH 7|5 28, A7t JhseLc

FotRlE 78 ME Hwot 28 EEJE“Oﬂi HO|X| 97| (20| TEIYS K21 CHA|
O, 7

6.1.1 T|7|X| Al L2
Che2 W7|X| A 72 YLICk

CREATE [OR REPLACE] PACKAGE package name
[AUTHID (DEFINER | CURRENT USER) ]

(IS | AS)

[ declaration; ]

[ (PROCEDURE proc_name

[ (parml [IN | IN OUT | OUT] datatypel

[, parm2 [IN | IN OUT | OUT] datatype2] ...);
\

FUNCTION func_ name

[ (parml [IN | IN OUT | OUT] datatypel

[, parm2 [IN | IN OUT | OUT] datatypeZ ...)
RETURN return_type;) ...]

END [ package name 17
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package_name 2 T{7|X|0f &ZE ID YLICL. AUTHID 0| A42f%|7{L} DEFINER O]
A= 7K 2F7Ate] M| S AM F2E HolH Mo gt HM2 Hets ZEotn

DX HOlEHHO|A N EHZE AYSH| {8l 242 A =IL|CE. CURRENT_USER 9| X|HO|

M oj7|X|el Z2aMe WSt A ALEXL HE| X M B2 HotE AF5
FxRU NN HZE 23St ol MBEULEL declaration & W9 AYEX YLICL SE&
M=~ package namevariable 22 A&3H0] IH7|X| QE0M M2 = ASLLCL X|HEX]
®2 StLt O|del 58 BTt /U2 7tsdo| USLILE S& He Fols ZEAXNL g
MOt ©™of| s{of StL|Ct.  declaration CtE & StLHO| UAESLICE

(]
=)
n
rx
e
=
rx
o
w
~
i

>
P
Ot
10
>
o

* REFCURSOR 2 A = M (MM 48 & EZRSIA|7| HEEILICH
e TYPE 7|%, 232 REF CURSOR & FeolghL|Ct.

proc. name = 32 TZA|XN AHX QLICL 38 Z=ZAX= 72 package name.proc name
[()JE ME3BHH TH7|X| F0M ARt 4= JUFLCE Z=2AIN A 07 Hax= parml,
AlQL|CE IN, IN OUT,
o 71242 IN LT

—

parm2 .. AL|L}.  datatypel, datatyp ez, .., parml, parm2 .. OOl ¥
J2|m OUT 2 WAl D7 B4 @St OFRAE XA Mo

func.name 2 52 9| ID YL|Ct. F3E &= FE package name.func name [(..)] &
ALY IH7|X| QAFEOM ARt = JUSLICL g0 FA 7§ H==  parml, parm2 .. L|C}.
datatypel, datatype2 .. parml, parm?2 .. GO/ H@AIQL| Ef. IN, IN OUT, 1+ OuUT 2z

A Of7) Ha= Of7f S ZEQLICE OFRAZ X[FSHK|
return_type 2 =0 Htet HjOJEf YA QLICE IN Of7| E‘
Al AFESHE 7|22 X=7|3 & 5= A& L

7l2¢t2 IN YL

XE A% IN ojf gi4E

6.1.2 Ij7|X| 229o| 12

ChE2 71X =22 F2 Lok

CREATE [OR REPLACE] PACKAGE BODY package name
(IS | AS)
[ private declaration; ]
[ (PROCEDURE procC_name
[ (parml [IN | IN OUT | OUT] datatypel
[, parm2 [IN | IN OUT | OUT] datatypeZ ...)
(IS | AS)
[proc_declaration]
BEGIN

statement;
[EXCEPTION
WHEN ... THEN

statement,; ...]
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END;
\
FUNCTION func name
[ (parml [IN | IN OUT | OUT] datatypel
[, parm2 [IN | IN OUT | OUT] datatypeZ ...)
RETURN return_ type
(IS | AS)
[func declaration]
BEGIN

statement;
[EXCEPTION
WHEN ... THEN

statement,; ...]

END; }...]
[BEGIN

init statement; ...]
END [ package name 17

package_name O|Z{0| Ti7|X| ==0| A= m7|X|e] O|FYLCt 7|E W7|X[AMLH SSot
O| & & LICt.

ZZAME St HM2E = A= ©E Hao

=

private_declaration W{7|X|Q| BE 7|5
MEXYLICE o St ol¢el S8 BTt UAS 5 USLILE  private_declaration ChE &
StLtoll QgL L

M

—

e

(MM 432 BZSHAIT| HRRLICH
| o (MM 434 5 HZBAIR)

-+ BHY MO (M4 49 2 HESHIAQ)

e REFCURSOR 2 F{A Bz MOl (MM 482 &ZESIA|7| HFRLICH

e TYPE 7|2, 281} REF CURSOR £ Ho|gtL|LC}

rE
T

.
=}
w

L=

rx

proc.name O| T{7|X| At & MATH SEZZA|IX AEXIt =2 FA 047 H== 0|&
(parml1, parmz, ..), H|O|E| | (datatypel, datatypez, ...) D7 H== AEl, HA] D47 H0
=AML HA O B MOl SEEZZAIN Mol MM Y5 LX|S= BF

proc.name 0| 32IZZA|XQ| E2&8 Ho|gtL|Ct.

o tteto 2 A E Z0| FO| Ot &R proc name 2 SEZEAKME HolgLCL

parml, parm2, .= ZTEAKN YAO| O HLQLICt.  datatypel, datatype? .. 2t parml,
parm2 .9 AEQYL|CE IN,IN OUT LI OUT = 2t ¥Al o7 B4 o7 B mEQIL|CE
OFRF AL X|ZEX| %= 8% 7242 INLCL IN Oi7f s X8 &5 IN Oj7f |5

O AFESt= 7|24tz =7|3HE LT

proc variable = proc name Sf T2 AN LJO|MEt AT 5= Q= H4=0| AHXE QIL|CH
oHat StLE o|afol BTt UAZ = UELICE Datatype 2  proc variable X
statement = SPL T2 FFQIL|CEL
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func_name Ol T7|X| MY 2t0] MOIE B8 40| At SU A Of7f #4 0|2
(parml, parmz2, ..), HlO|E Q& (datatypel, datatypel, ... > Al
=L HA IjH7H HM)ol MBO| SEZZAK M| MB FesHA YX|St= 42, func
_name O| & g2 222 Fo|gL|Ct

=

Qto| CtEto 2 AtME| XZ7H0| AMSIX| US ELR, func_name 28 Tt oL}

parml, parm2 .. e @A O H= QAL L} datatypel, datatype? ..& 2+ parml, parmZ2 =
SEALICE IN, INOUT I OUT & 2t &4 Oj7ff #4 oj7f M4 REQuch OfRAE
X|™SHX| o™ 7|27t IN QLCL  retumn_type 2 40| Btz HO|EH EAIQL|CH

func_variable = func _name &t L{O| M2t HMAT o~ Q= Hp0| AW
O| MO HTt QS 5= UELILL. datatype = func variable Xt & Q
SPL =23 ZXQIL|C

init_statement = L|7|X| A|AH X7|351 B 2739
7Hel =% =Egtdlior gy M 7K E

o
S MR L|Ct

6.2 T|7|X| A

Ol7IM= H7|X[E 45t CO|EH| 0|20 MESHUAIR. O7IM T7 (K= &d 7tstt
[ETH O = UgLICh B = oHE, 152 MEE = RE FnYUHHL D7|XE

—
= —
AESHE HMZ 7[R 220 Oieh =S HdstAL 2 + ASLICE O

of ot SEE 7K
At =ZetE Lt
6.2.1 Ijj7|X| AMMd Al
7|X| A2 7K R0 H= & - As BE 220 O F2 2ot AFLICE

s U
O|A2 W7X| & d&0l2t= 0| WX =2

=~

- Package specification for the 'emp admin'packa ge.

CREATE OR REPLACE PACKAGE emp admin
IS

FUNCTION get dept name (
p_deptno NUMBER DEFAULT 10
)

RETURN VARCHAR2;

FUNCTION update emp sal (
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p_empno NUMBER,

p_raise NUMBER

)

RETURN NUMBER;

PROCEDURE hire emp (
p_empno NUMBER,

p_ename VARCHARZ,

p_job VARCHAR2,

p_sal NUMBER,

p_hiredate DATE DEFAULT sysdate,
p_comm NUMBER DEFAULT O,
p_mgr NUMBER,

p_deptno NUMBER DEFAULT 10
) i

PROCEDURE fire emp (
p_empno NUMBER

) ;

END emp admin;

>

o7 M= {Z|X] MY emp_admi & THEASLICL O] TH7|X| AIY2 F 2ot & HEA
DTZA|NZ2 FMELCH molAb OR REPLACE EZS CREATE PACK AGE 2EH0f| =7}

Ag L

ot

A
m

6.2.2 Ij7|X| 252 MM

7|X| 222 T7|X At Fof Aes A Feis Zeeuch 22 i7|X| MY emp_admin
k=2 u] =
= —

=
Ao ot MEY Z2AIN Fois

- Package body for the 'emp admin'package.

CREATE OR REPLACE PACKAGE BODY emp admin

IS

- Function that queries the 'dept'table based on the department
- number and returns the corresponding department name.
FUNCTION get dept name (

p_deptno IN NUMBER DEFAULT 10

)

RETURN VARCHAR2

IS

v_dname VARCHAR2 (14);

BEGIN

SELECT dname INTO v_dname FROM dept WHERE deptno = p deptno;
RETURN v_dname;

EXCEPTION

WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'Invalid department number'| p_deptno) ;
RETURN '';

END;
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- Function that updates an employee 's salary based on the
- employee number and salary increment / decrement passed

- as IN parameters. Upon successful completion the function
- returns the new updated salary.

FUNCTION update emp sal (
p_empno IN NUMBER,
p_raise IN NUMBER

)
RETURN NUMBER

IS

v_sal NUMBER : = 0;

BEGIN

SELECT sal INTO v_sal FROM emp WHERE empno = p empno;
v_sal : = v_sal + p raise;

UPDATE emp SET sal = v_sal WHERE empno = p_ empno;
RETURN v_sal;

EXCEPTION

WHEN NO DATA FOUND THEN

DBMS OUTPUT.PUT LINE ( 'Employee'| | p empno | | 'not found');
RETURN -1;

WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'The following is SQLERRM :');
DBMS OUTPUT.PUT LINE (SQLERRM) ;

DBMS OUTPUT.PUT LINE ( 'The following is SQLCODE :'");
(

DBMS OUTPUT.PUT LINE (SQLCODE) ;
RETURN -1;
END;

- Procedure that inserts a new employee record into the 'emp'table.
PROCEDURE hire emp (

p_empno NUMBER,

p_ename VARCHARZ,

p_job VARCHAR2,

p_sal NUMBER,

p_hiredate DATE DEFAULT sysdate,

p_comm NUMBER DEFAULT O,

p_mgr NUMBER,

p_deptno NUMBER DEFAULT 10

)

AS

BEGIN

INSERT INTO emp (empno, ename, Jjob, sal, hiredate, comm, mgr, deptno)
VALUES (p_empno, p ename, p_ Jjob, p_sal,

p_hiredate, p comm, p mgr, p deptno);

END;

- Procedure that deletes an employee record from the 'emp'table based
- on the employee number.

PROCEDURE fire emp (

p_empno NUMBER

)

AS

BEGIN

DELETE FROM emp WHERE empno = p empno;

END;

END;
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6.3 Ij7|X| X=

00t
ot

=, oF7

[

ZOYO| HEE TIIX| ALY AtO] MOAE H #7|ES AFERLITL OIS

mn do

2 o

package name. type name
package name. item name
package name. subprogram name

Ij7|X| At emp_admin O A &5 A[ZfSt2{E CHF SQL @S HAYHCH

SELECT emp admin.get dept name (10) FROM DUAL;

A7|M= I7|X| emp_admin QtOJAf MRADE get_dept_name Tt+=E A|ZRILICE EA HZE
=83 M 7|52 MY, £A 0|2 dtetgtL|ct izt 22 ACCOUNTING oA £A Hz

[ —

10 0f sHEefLict.

6.4 ALEXF 8ol f9 I[X] MY
L2 7|X|e| = ALO] @ FojM HFsts AHEA o s ZHYUCL

O —

emp_rpt I7|X| FH2 HZE S emprec_typ 23t @Al REF CURSOR 9| emp_refcur 2 &

o
Sh0t & DZZA|IXNQF 27H HHAT 4 AEs MAS EOFELCL T open_emp_by dept &

REF CURSOR £33 EMP_REFCUR & BtztstL|Ct. ZZ AN fetch_emp 1t close_refcur 2 & Al
|.

Oj7§ w<-0] OFF HAlo| REF CURSOR 2 MQIBL|CH RS 91t REF CURSOR HE L& 2

M4 4341 488 RESHAL.

CREATE OR REPLACE PACKAGE emp rpt
IS

TYPE emprec typ IS RECORD (

empno NUMBER (4),

ename VARCHAR (10)

)7

TYPE emp refcur IS REF CURSOR;

FUNCTION get dept name (
p_deptno IN NUMBER

) RETURN VARCHARZ;

FUNCTION open emp by dept (
p_deptno IN emp.deptno % TYPE
) RETURN EMP REFCUR;
PROCEDURE fetch emp (
p_refcur IN OUT SYS REFCURSOR
) ;

PROCEDURE close refcur (
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p_refcur IN OUT SYS REFCURSOR
)i
END emp rpt;

{7|X| 222 of 7iel B4 (X HA deptcur H|O|S = depttab_typ H|O|S Bl t_dept
|-

= #H tdept_max, HZE B remp) MAS LIEFHL|CE

CHSt RIS LIRS ST MM 47,491,434 2 HESHAAL.

CREATE OR REPLACE PACKAGE BODY emp rpt

IS

CURSOR dept cur IS SELECT * FROM dept;

TYPE depttab typ IS TABLE of dept % ROWIYPE
INDEX BY BINARY INTEGER;

t dept DEPTTAB TYP;

t dept max INTEGER : = 1;

r emp EMPREC TYP;

FUNCTION get dept name (
p_deptno IN NUMBER

) RETURN VARCHAR2

IS

BEGIN

FOR 1 IN 1 .. t dept max LOOP
IF p deptno = t dept (i). deptno THEN
RETURN t dept (i). dname;

END IF;

END LOOP;

RETURN 'Unknown';

END;

FUNCTION open emp by dept (
p_deptno IN emp.deptno % TYPE
) RETURN EMP REFCUR

IS

emp by dept EMP_REFCUR;

BEGIN

Y AHAM, HIE 2H2E #EHa0f

OPEN emp by dept FOR SELECT empno, ename FROM emp

WHERE deptno = p deptno;
RETURN emp by dept;
END;

PROCEDURE fetch emp (

p_refcur IN OUT SYS REFCURSOR

)

IS

BEGIN

DBMS OUTPUT.PUT LINE ( 'EMPNO ENAME') ;
DBMS OUTPUT.PUT LINE ('---—- ——-—-—--- ")
LOOP

FETCH p_refcur INTO r emp;

EXIT WHEN p refcur % NOTFOUND;

DBMS OUTPUT.PUT LINE (r emp.empno | | '"'| | r emp.ename);
END LOOP;
END;

PROCEDURE close refcur (
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p_refcur IN OUT SYS REFCURSOR
)

IS

BEGIN

CLOSE p_refcur;

END;

BEGIN

OPEN dept cur;

LOOP

FETCH dept cur INTO t dept (t dept max);
EXIT WHEN dept cur % NOTFOUND;

t dept max : = t dept max + 1;
END LOOP;

CLOSE dept cur;

t dept max : = t dept max - 1;

END emp rpt;

O] j7|Xl= HE& H|O|E B t.dept 7§ X HME ALEYLICE dept_cur 7|3 £E25
(@) |_|

=
EoHst AESLICE t_dept = get_dept_name &4 EAMO|E i =X HOIEZ 8%

o

open_emp_by_dept &£ AR st 2M 0|F5 ZMZ 2FE REF CURSOR #iE

gtebgtL|Ch 2|1 REF CURSOR Bl JHEH WS Zit S50 AM Ol HEE 37| 9

fetch_emp ZEA|IXO]| MEE 5= JASZLICE OHX|L2E close_refcur EXt= 0| Al FF0
=

[m]
22 E REF CURSOR Bi=E E&= O AH8E = UASFLICH

n

12 oYy 222 WIXI9 V51 ZRANE SuLICL oY

= T od =

=
v_emp_cur I{7|X| && REF CURSOR 3% EMP_REFCUR MAHO| F2|StA|7| HiEHL|LCH

v_emp_cur I{7[X| gtof T2 A|XN ZHO| MEE= 21 S50 et ZHE Zestn
=
DECLARE

v_deptno dept.deptno $ TYPE DEFAULT 30;
v_emp cur emp rpt.EMP REFCUR;

BEGIN
v_emp cur : = emp rpt.open emp by dept (v _deptno);
DBMS OUTPUT.PUT LINE ( 'EMPLOYEES IN DEPT #'| | v_deptno | |

':'| | emp rpt.get dept name (v_deptno));
emp_ rpt.fetch emp (v_emp cur);
DBME OUTPUT'PUT LINE ('**********************'),-

DBMS OUTPUT.PUT LINE (v_emp cur % ROWCOUNT | | 'rows were retrieved');
emp rpt.close refcur (v_emp cur);

END;

Chge oY g=o| Aok

EMPLOYEES IN DEPT # 30 : SALES
EMPNO ENAME

7499 ALLEN

7521 WARD

7654 MARTIN

7698 BLAKE

347



7844 TURNER
7900 JAMES

AhkkAkhkkkkhkkhkhkkhkkhkhkkhkhkhkkkhkk%

6 rows were retrieved

Che A4 2E0AM s St 2Ot 22 = A2 AYUCL CHE WEHE HFTL . of7|X|
ZZA|X9| fetch_emp 2} close_refcur & At3t= CiAL0| =203 =2|= AYH 220 2™
IESIE = USFLCHL dFH 25 M BER20AME YIE Bl remp Ii7|X|] & HIE
982 AFR310] MO EMPREC_TYP X7} ZOSIAIAIL.

DECLARE

v_deptno dept.deptno $ TYPE DEFAULT 30;
v_emp cur emp rpt.EMP REFCUR;
r emp emp rpt.EMPREC TYP;

BEGIN

v_emp _cur : = emp_rpt.open emp by dept (v_deptno);

DBMS OUTPUT.PUT LINE ( 'EMPLOYEES IN DEPT #'| | v_deptno | |
':'| | emp rpt.get dept name (v_deptno));

DBMS OUTPUT.PUT LINE ( 'EMPNO ENAME') ;

DBMS OUTPUT.PUT LINE ("-——— - ")

LOOP

FETCH v_emp cur INTO r emp;

EXIT WHEN v_emp cur % NOTFOUND;

DBMS OUTPUT.PUT LINE (r emp.empno | | ''|
r _emp.ename) ;

END LOOP;

DBMS OUTPUT.PUT LINE (l********************** ' ) ;

DBMS_OUTPUT.PUT LINE (v_emp cur $ ROWCOUNT | | 'rows were retrieved');
CLOSE v_emp cur;

END;

chge o oyE=Eo AmYuc

EMPLOYEES IN DEPT # 30 : SALES
EMPNO ENAME

7698 BLAKE
7844 TURNER
7900 JAMES

kA hkhkhk Ak khkhkhkhkhkkxhkhkxkhk*x*

6 rows were retrieved

6.5 I{7|X|] XA

2= 7K Ee= ZESHA 17X 228 AHMSts 22 ChEa €5 LUCE

DROP PACKA GE [BODY] package name;
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7|¥E BODY 7} Me2Fe|™ mi7|X| AbQF R mj7[X| 22 2F MK ELLCEL = MA W7 |XE
HAZLICE 7|91 BODY 7t X|®E/H Di7|X| 2200 AMELICE DIH7|X| 42 A2
FXIELICE  package name & MY f7|X[Q| ID & L|Ct.

Ct

0jo

=82 emp_admin TH7|X| 2K THX| S{A gL C:
DROP PACKAGE BODY emp admin;

Ct

0jo

=82 emp_admin I{7|X| ™HE ArK|gLICE

DROP PACKAGE emp admin;

H7%E
S 17X
O] &2 Postgres Plus Advanced ServerA M3kl S8 Ii7|X|& AdHSL|CL

£d m7|X|le, FHFX7 otd AMEA= IH7|X|Q] gLt “EAIH AHESEZ| O AR 2
2 I{7|X|9| EXECUTE H3st2 =of grotof &tHL|Ch.

2ol S8 m{7|X[&, EXECUTE @32 7|=Zto2 PUBLICH| H£0of gZaLich HeHRols

GRANT 22 AX3IAA|L.

o o
A S mi7IXle 2 W7IX0f dets FootALL siMe M, X|ZE S ALY AR}
of olsf 2fFELC.

7.1 DBMS_ALERT
DBMS_ALERT I}f7|X|= Z19o &4AE
DBMS_ALERT T{7|X|Of| A At 7ts

Table 7-1 DBMS_ALERT /T2 A|X

St/TR AR dret WA MY

REGISTER(name) n/a HOE 93 £ AT E nameg SETICL
REMOVE(name) n/a A1 nameE SEZ FATICH
REMOVEALL n/a BE ZAE M st

SIGNAL(name, message) n/a message &H A1 name L
WAITANY(name OUT, message OUT, |n/a SEE Z1no| dg J|Ctalct

status OUT, timeourt)

WAITONE(name, message OUT, status|n/a A& & nameQ| M E J|CHEICE

OUT, timeou?
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7.1.1 REGISTER

REGISTER EZA|X = SHX| MMM X|HE

REGISTER (name VARCHARZ)

o7 4
name
S28 30 Y
oil
ot oy 222 XFE 3
DECLARE
v_name VARCHARZ (30)
v_msg VARCHARZ2 (80);

v_status INTEGER;

v_timeout NUMBER (3) = 120;

BEGIN

DBMS ALERT.REGISTER (v_name) ;

DBMS OUTPUT.PUT LINE ( 'Registered for alert'| | v_name);

DBMS OUTPUT.PUT LINE (
DBMS ALERT.WAITONE |
DBMS OUTPUT.PUT LINE (
DBMS OUTPUT.PUT LINE (
DBMS OUTPUT.PUT LINE (
DBMS OUTPUT.PUT LINE (

r

alert_test& &6t Mz E 7|CHEIL|CEH

= 'alert test';

'Waiting for signal

L)

'Alert name :'| | v_name);
'Alert msg :'| | v_msqg);
'Alert status :'| | v_status);

|
'Alert timeout :'

DBMS ALERT.REMOVE (v_name) ;

END;

Registered for alert alert test

Waiting for signal...

7.1.2 REMOVE

REMOVE ZZA|ML= X|™E ZD

REMOVE (name VARCHARZ)

o7y 4

name

7.1.3 REMOVEALL

REMOVEALL T2A|XM= DE ZD MM

REMOVEALL

7.1.4 SIGNAL

SIGNAL EXt= X|™E d1o|

M2l

v_timeout

(v_name, v _msg, v_status, v_timeout);

'seconds') ;
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SIGNAL (name VARCHARZ, message VARCHARZ)

o7 M
name
Z1o| 0|Z.

message

of

che o3

DECLARE

v_name VARCHARZ
BEGIN

DBMS ALERT.SIGNAL (v_name,
DBMS_OUTPUT.PUT_LINE (
END;

E22 alert_test A1NE L LIC}

(30) = 'alert test';

Issued alert for alert test

7.1.5 WAITANY

WAITANY ZZ2A|XE SE25 H0E

O |

'This is the message from'| |
'Issued alert for'|

vV_name) ;

v_name) ;

WAITANY (name OUT VARCHARZ, message OUT VARCHARZ,

status OUT INTEGER, timeout NUMBER)
g
name
Z10| 088 i wholch

message

SIGNAL Z2A|X £l ELHEl HA|X|Z = =200

status
Lol A BEshEl MEf FEL|CEH

—_
timeo ut
=

el

rn

tlel B8 7IChel= Azt

.

of

Cre oly

o 10
DECLARE
v_name VARCHARZ (30);
v_msg VARCHARZ2 (80);
v_status INTEGER;
v_timeout NUMBER
BEGIN
DBMS_ALERT.REGISTER (
DBMS_ALERT.REGISTER (
DBMS_OUTPUT.PUT_LINE (

(3) = = 120;

'alert test');
'any alert');

DBMS OUTPUT.PUT LINE
DBMS ALERT.WAITANY

(

'Waiting for signal

222 WAITANY ZZA|ME X|HE AT alert_test

4n

CC

o

HFAH-
= O

S otLtel g1 2ds 7|t

1-. Eot

o
.
0

any_alert2 Bt&L|C|

T
-~
>
==

'Registered for alert alert test and any alert');
<)

(v_name, v msg, v _status, v _timeout);

351



DBMS OUTPUT.PUT LINE 'Alert name :'| | v_name);

(
DBMS OUTPUT.PUT LINE ( 'Alert msg :'| | v_msg);
DBMS OUTPUT.PUT LINE ( 'Alert status '| | v_status);
DBMS OUTPUT.PUT LINE ( 'Alert timeout :'| | v_timeout | | 'seconds');

DBMS ALERT.REMOVEALL;
END;

Registered for alert alert test and any alert
Waiting for signal

o8 =259 o2 MUUME any_alertof H=E TATL|CH

DECLARE

v_name VARCHARZ (30) : = 'any alert';

BEGIN

DBMS ALERT.SIGNAL (v_name, 'This is the message from'| | v_name);
DBMS OUTPUT.PUT LINE ( 'Issued alert for'| | v_name);

END;

Issued alert for any alert
Hojl= Mg d4¥ =5 gestd, 3 E9| LHHA| 20| A E Lo

Registered for alert alert test and any alert
Waiting for signal

Alert name : any alert

Alert msg : This is the message from any alert
Alert status : O

Alert timeout : 120 seconds

7.1.6 WAITONE
WAITONE Z2AX = X gE S5& 21 S 7[CHELCH
WAITONE (name VARCHARZ, message OUT VARCHARZ,
status OUT INTEGER, timeout NUMBER)

Oi7H tH ==
name

31 9.
message

SIGNAL ZZAIHE S8 2T HAIX|S e go|ot

status
oM Hretst= MEf EYLICE ThsT g i 0- F 2 1 - Efgorr 2
timeout
= Hhelol 18 7|ttEl= Ak
of
CH2 2 EE2 WAITONE ZZA|ME X|™HE A alert_testE = S X 25k, WAITANY
o L2t HlxzgtLC}.
DECLARE
v_name VARCHARZ (30) : = 'alert test';
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v_msg VARCHARZ2 (80);
v_status INTEGER;

v_timeout NUMBER (3) : = 120;

BEGIN

DBMS ALERT.REGISTER (V_name);

DBMS OUTPUT.PUT LINE ( 'Registered for alert']| |
DBMS OUTPUT.PUT LINE ( 'Waiting for signal

DBMS ALERT.WAITONE (v_name, v _msg, v_status, v_timeout);

)

vV_name) ;

v_status);

DBMS OUTPUT.PUT LINE ( 'Alert name :'| | v_name);
DBMS OUTPUT.PUT LINE ( 'Alert msg :'| | v_msg);

DBMS OUTPUT.PUT LINE ( 'Alert status ]

DBMS OUTPUT.PUT LINE ( 'Alert timeout :'| | v_timeout
DBMS ALERT.REMOVE (V_name);

END;

Registered for alert alert test
Waiting for signal

T W MHel oY =52 Sl EUT alert_testo] &2

M

| v_name);

DECLARE

v_name VARCHARZ (30) : = 'alert test';

BEGIN

DBMS ALERT.SIGNAL (v_name, 'This is the message from'|]
DBMS OUTPUT.PUT LINE ( 'Issued alert for'|

END;

Issued alert for alert test

'seconds') ;

vV_name) ;

e M2 305D, Moes o4F S50 getsta, =9 LIMX| £F0] dAEL T

Registered for alert alert test
Waiting for signal
Alert name : alert test

Alert msg : This is the message from alert test

Alert status : O
Alert timeout : 120 seconds

CH2 ol OloAlE, dept BIO[ZOILt emp EO[Z0] BIZE:
2 ArgUCH 9y 222 0 ZNE Jctzn Pug we
CHg2 deptat emp BlO|Z| E2|7YLiCt:

CREATE OR REPLACE TRIGGER deptialertitrig
AFTER INSERT OR UPDATE OR DELETE ON dept
DECLARE

v_action VARCHAR2 (25);

BEGIN

HUs £ Jjo =27

AlZfL LY.
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IF INSERTING THEN

v_action : = 'added department (s)';

ELSIF UPDATING THEN

v_action : = 'updated department (s)';

ELSIF DELETING THEN

v_action : = 'deleted department (s)"';

END IF;

DBMS ALERT.SIGNAL ( 'dept alert', USER | | v_action | | 'on'| |
SYSDATE) ;

END;

CREATE OR REPLACE TRIGGER emp alert trig
AFTER INSERT OR UPDATE OR DELETE ON emp

DECLARE

v_action VARCHAR2 (25);

BEGIN

IF INSERTING THEN

v_action : = 'added employee (s)';
ELSIF UPDATING THEN

v_action : = 'updated employee (s)';
ELSIF DELETING THEN

v_action : = 'deleted employee (s)';
END IF;

DBMS ALERT.SIGNAL ( 'emp alert', USER | | v_action | | 'on'| |
SYSDATE) ;

END;

deptilt emp HO|S0| A4I0| CHE MAOM ZUSH= S CHE A =50 MUoM A EHL

Ct.
DECLARE
v_dept alert VARCHAR2 (30) : = 'dept alert';
v_emp alert VARCHAR2 (30) : = 'emp alert';

v_name VARCHAR2 (30);

v_msg VARCHAR2 (80);

v_status INTEGER;

v_timeout NUMBER (3) : = 60;

BEGIN

DBMS ALERT.REGISTER (vfdeptialert);
DBMS ALERT.REGISTER (Viempialert);

DBMS OUTPUT.PUT LINE ( 'Registered for alerts dept alert and emp alert');
DBMS OUTPUT.PUT LINE ( 'Waiting for signal ...'");

LOOP

DBMS ALERT.WAITANY (v _name, v _msg, v _status, v timeout);

EXIT WHEN v_status! = 0;

DBMS OUTPUT.PUT LINE ( 'Alert name :'| | v_name);

DBMS OUTPUT.PUT LINE ( 'Alert msg :'| | v_msg);

DBMS OUTPUT.PUT LINE ( 'Alert status :'| | v_status);

DBMS OUTPUT.PUT LINE ('---—--—-—-——-————————————————————————— '
Y e e l)’.

END LOOP;

DBMS_OUTPUT.PUT_LINE ( 'Alert status :'| | v_status);

DBMS ALERT.REMOVEALL;

END;

Registered for alerts dept alert and emp alert
Waiting for signal
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CtSol #Hot7t AHEAL mary Soff O|F0f HL|LC. :

INSERT INTO dept VALUES (50, 'FINANCE', 'CHICAGO');
INSERT INTO emp (empno, ename, deptno) VALUES (9001, 'JONES', 50);
INSERT INTO emp (empno, ename, deptno) VALUES (9002, 'ALICE', 50);

Chgel Hat7t AL&AL johns &3l O|F0f FLCt.:
INSERT INTO dept VALUES (60, 'HR', 'LOS ANGELES');

ChE2 E2[AHe Mz E &2 AT =50 Qs M= SH YL :
Registered for alerts dept alert and emp alert
Waiting for signal
Alert name : dept alert
Alert msg : mary added department (s) on 25 - OCT - 07 16:41:01
Alert status : 0
Alert name : emp alert
Alert msg : mary added employee (s) on 25 - OCT - 07 16:41:02
Alert status : 0
Alert name : dept alert
Alert msg : john added department (s) on 25 - OCT - 07 16:41:22
Alert status : O

Alert status : 1

7.2 DBMS_OUTPUT

DBMS_OUTPUT T{7|X|= HA[X] HEOIM BIAIX|E HAMSAL BIAIX] HI £ HAX(EAE
2tel) 54l 7IsS NMSYUCE AKX HEs T Mo oPEELCh  MEoM AR
52 ot2{H DBMS_PIPE L{7|X|E AFESIMAIL.

DBMS_OUTPUT I{Z|X|0| A AtE 7ttt Z2A[XN et & Lhg ®#QF Z5LH T

H 7-2 DBMS OUTPUT &4 / Z2A|X

4/ TEAK dtet A MY

DISABLE n/a HAIK] &4 7|52 sHASHC

ENABLE(buffer size) n/a HAIX] 54 7|2 &dststiot.

GET_LINE(/ine OUT, status OUT) n/a HAIX| HIH2EE 24012 T 2ct

GET_LINES(/ines OUT, numlines 1IN |n/a HAIX| HEHZEE 220 21012 7ML

ouT) c}.

NEW_LINE n/a 2tel T2 o EXtAEAE dert

PUT(/tem) n/a 2kl BE of Xt A|lEAQ0] B#EX gt
olg gert
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PUT_LINE(jtem) n/a 2tel Z& Of EAF AZAQF 2tFTE 2t
= d=0t

SERVEROUTPUT(stdoud) n/a PUT, PUT LINE, == NEW_LINEOJA Q| &
F 28 £ AKX HEH F SILE &A™
HA|X|2 BHCE

C}2o| HEE= the DBMS OUTPUT 7| X|0f AR 753 28 H49| g|AEQIL|CE

Table 7-3 DBMS_OUTPUT 28 H%

S8 B Hiojle & 4k a4

chararr TABLE HA|X| 2}2!

7.2.1 CHARARR

CHARARRE E%=9| HA|X| 2tQIE XMEerL|Ct

TYPE chararr IS TABLE OF VARCHARZ2 (32767) INDEX BY BINARY_INTEGER;

7.2.2 DISABLE

DISABLE Z2A|X= HA|X| HIEHE K HLL|CE DISABLE T2 A|X 7} MAME|/US M HI HA|X]

g = ¢iAl gUCch PUT, PUT_LINE == N EW_LINE
APNEILICE PUT, PUT_LINE = NEW_LINE ZZA|X7}

orL|Ch.

=
—
=
—
H

(=

e K|
mAIKISl 44l
JEEWTS
DISABLE
ol

ol

cte o
BEGIN
DBMS_OUTPUT .DISABLE;
END;

ChA| 3|23} 0 ENABLE ZEA|H E:=

7.2.3 ENABLE

ENABLE Z2A|X= HAIX] HI{O| Lot HIA[X] & B HAIX] HEOM AKX =4 7|55
SERVEROUTPUT (TRUE) ¢ L{X{M O = ENABLE Z2A|ME fsiL|Ct.

gttt

Z2AMOM LSO =LAT! HA[X]
2D HAXZ ZREEH 2QF

SERVEROUTPUT (TRUE) ZZA|XME

Y =252 A MHOAM HAX S+4S SHAME LI

fo

PUT, PUT_LINE == NEW_LINEO|A] EL{E HA|X|Q| CHAN2 SERVEROUTPUT AEHO| 2t Safi

L|C}.
@ SERVEROUTPUT O1X|
L|C}.

of JENZF "H (true)'e| B

oAl &

d 2tel B#F £8o= 0|3

M
1%

@ SERVEROUTPUT OpX|8f HE{7F "AHZA (false)'S] B2 MAIX[= HAIX] HEHZ O|SELCEH

ENABLE /(length INTEGER)
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o7y 4
length
HIA|X] HIHHIO|E2| X[C§ ZO|. fength 20000[2H0] X|FEH HEH 37|= 200022 27 ELIC

of

ChE ¥ =52 HAIXIE AMEgLCh. SERVEROUTPUT (TRUE)E X835t BZFE ==L O
BEGIN
DBMS_OUTPUT .ENABLE;
DBMS_OUTPUT.SERVEROUTPUT (TRUE) ;

DBMS OUTPUT.PUT LINE ( 'Messages enabled');
END;

Messages enabled
¢FEFSEA| SERVEROUTPUT (TRUE)E AFESHE 22 ZIME 22 + USULL

BEGIN

DBMS OUTPUT.SERVEROUTPUT (TRUE) ;

DBMS OUTPUT.PUT LINE ('Messages enabled');
END;

Messages enabled
CHS ol S22 UA[X|E AFRSHL|Ch. 22{Lp SERVEROUTPUT (FALSE) X|& HIAIX|S OfA|X|
Hof StELCh

BEGIN

DBMS OUTPUT.ENABLE;

DBMS OUTPUT.SERVEROUTPUT (FALSE);

DBMS OUTPUT.PUT LINE ('Message sent to buffer');
END;

7.2.4 GET_LINE
GET_LINE Z2A[M= HAIX| B HAE 21012 3|535t= 7|52 M3gLUCLh 2t 52 24
ANEAR SFE HAEE F|EELCH O42 PUTLINE e 23H9| NEW_LINE S =0 PUT
SES ARSI MAE AXBE 2HOIQIL|C}
GET_LINE (/ine OUT VARCHARZ, status OUT INTEGER)
Oj7} 4
line
HAIR] HEHOM BAE 2HRIE = H0|Ch
status
IJ1I/\I7<I B 2tQ10] Bretk|H 1, &fet 2tQlo] §iCHH 0. O] gt2 Oracle 20| OfLE
SHAIZ| BEELICE  Oracles MAIX] K1 2tQ10| gBhete| 0, &feh 2420] GCtH



of

e A 52 2 2tele] dHEE F2E XSS AKX HIHO| emp HO|22 WEHLICL
DECLARE

v_emprec VARCHARZ2 (120);

CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;

BEGIN

DBMS OUTPUT.SERVEROUTPUT (FALSE);

FOR 1 IN emp cur LOOP

v_emprec : = i.empno | | ','| | i.ename | | ','| | i.job | | ', "| |
NVL (LTRIM (TO_CHAR (i.mgr, '9999 '")),'") | | ','| | i.hiredate |
SO dilsal |1t

NVL (LTRIM (TO CHAR (i.comm, '9990 .99 ")),''") | | ','| | i.deptno;
DBMS OUTPUT.PUT LINE (v_emprec):;

END LOOP;

END;
OhS A% 252 OAIX] HHE 910, A9 OME Sl FHS HEWH 2tS BAIZLCH
DECLARE

v_line VARCHARZ (100);

v_status INTEGER : = 1;

BEGIN

DBMS OUTPUT.SERVEROUTPUT (TRUE) ;

WHILE v status = 1 LOOP

DBMS OUTPUT.GET LINE (v _line, v status);
DBMS OUTPUT.PUT LINE (v_line);

END LOOP;

END;

7499, ALLEN, SALESMAN ,7698,20 - FEB - 81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN ,7698,22 - FEB - 81 00:00:00,1250.00,500.00,30
7566, JONES, MANAGER ,7839,02 - APR - 81 00:00:00,2975.00, 20

7654, MARTIN, SALESMAN ,7698,28 - SEP - 81 00:00:00,1250.00,1400.00,30
7698, BLAKE, MANAGER ,7839,01 - MAY - 81 00:00:00,2850.00, 30

7782, CLARK, MANAGER ,7839,09 - JUN - 81 00:00:00,2450.00, 10

7788, SCOTT, ANALYST ,7566,19 - APR - 87 00:00:00,3000.00, 20

7839, KING, PRESIDENT, ,17 - NOV - 81 00:00:00,5000.00, 10

7844, TURNER, SALESMAN ,7698,08 - SEP - 81 00:00:00,1500.00,0.00,30
7876, ADAMS, CLERK ,7788,23 - MAY - 87 00:00:00,1100.00, 20

7900, JAMES, CLERK ,7698,03 - DEC - 81 00:00:00950.00, 30

7902, FORD, ANALYST ,7566,03 - DEC - 81 00:00:00,3000.00, 20

7934, MILLER, CLERK ,7782,23 - JAN - 82 00:00:00,1300.00, 10

7369, SMITH, CLERK ,7902,17 - DEC - 80 00:00:00800.00, 20

7.2.5 GET_LINES

GET_LINES Z2A|M= Heo| AKX HEHZREH 5L} o|¢2e] HMAE 2019 957|582 Had

LICE 2t 2 At AEA0| o5 S=2& HAEDNO| osELCH 2242 PUTLINE = 2H
ol o

Ol NEW_LINE & 20| PUT 2E5 M85t ddE

GET_LINES(/ines OUT CHARARR, numf/ines IN OUT INTEGER)
O 7188 ==
lines
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HAIX| HHEEE HAEO 2lQIg Y H|O|E. 2l2lo] MYO= CHARARR £ EAS.
numliines IN

HIAIX] HIHZ25E 2|4E 2telof £

numliines OUT

HAIX| HHZEE 3|4 AX 2Hlo| £ A3 Zt0| numlines?| £3 ZtECH O Mg ZL, O

ARl IO 2 2tel2 O ol flaLt

—_

A 2t == HAX] HEHZEH S ELIL NumlinesS| £HL0| YHAYULEL &2 42 H

Ol TAIX] Mo 1% 2tel2 gla Lt

of
Ch=el o=, 82 el HAIX] HIHO| CiK e emp HO|S2| dS XY= GET_LINES ZZA[X
£ AFELICt

EXEC DBMS OUTPUT.SERVEROUTPUT (FALSE) ;

DECLARE

v_emprec VARCHAR?2 (120) ;

CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;
BEGIN

DBMS OUTPUT.ENABLE;
FOR 1 IN emp cur LOOP

v_emprec := i.empno || ',' || i.ename || '," [| i.job || '," ||
NVL (LTRIM(TO_CHAR(i.mgr, '9999")),'") || ',' || i.hiredate ||
U dlsal [,
NVL(LTRIM(TOiCHAR(i.comm,'9990.99')),") [l '," || i.deptno;
DBMS OUTPUT.PUT LINE (v_emprec);
END LOOP;
END;
DECLARE
Vilines DBMS OUTPUT.CHARARR;
v_numlines INTEGER := 14;
v_status INTEGER := 0;
BEGIN

DBMS OUTPUT.GET LINES (v_lines,v_numlines);
FOR 1 IN 1..v_numlines LOOP
INSERT INTO messages VALUES (v_numlines, v_lines(i));
END LOOP;
END;

SELECT msg FROM messages;

7369, SMITH, CLERK, 7902, 17-DEC-80 00:00:00,800.00,,20

7499, ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698,28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,, 30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20

359



7839, KING, PRESIDENT, ,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00, 30
7876,ADAMS, CLERK, 7788, 23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,,30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20

7934 ,MILLER, CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

(14 rows)

7.2.6 NEW_LINE
NEW_LINE ZZA|MH = HA|X] HIHO| 2}ol =& EX} A|EAN 7|E28L|LCL

NEW_LINE

7.2.7 PUT

PUT Z2AIME HAIX HEO| EXES 7|SSLICL 2XtEe 2t F2 A+ A[A20 7|28

LICE 2tel && At AIE20| F71517] s NEW_LINE Z2A[X S ARSZL|CH
PUT (string VARCHARZ)

EEEE
string
HAIX] HIHO| 7|Z&= HAEYLCH

of
Cte OM= emp HIO|ISOAM AR 2z 2 FES E7] fI8) PUT Z2ZAHE ALE
Ct.

DECLARE

CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;

BEGIN

FOR 1 IN emp cur LOOP

DBMS OUTPUT.PUT (i. empno)
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (1 ename) ;
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (i.job);
DBMS OUTPUT.PUT (',");
DBMS OUTPUT.PUT (i mgr)
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (i hlredate)
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (i Sal)
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (i comm)
DBMS OUTPUT.PUT (',");

DBMS OUTPUT.PUT (l deptno) ;

DBMS OUTPUT.NEW LINE;
END LOOP;
END;

7369, SMITH, CLERK ,7902,17 - DEC - 80 00:00:00800.00, 20
7499, ALLEN, SALESMAN ,7698,20 - FEB - 81 00:00:00,1600.00,300.00,30
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7521, WARD, SALESMAN ,7698,22 - FEB - 81 00:00:00,1250.00,500.00,30
7566, JONES, MANAGER ,7839,02 - APR - 81 00:00:00,2975.00, 20

7654, MARTIN, SALESMAN ,7698,28 - SEP - 81 00:00:00,1250.00,1400.00,30

7698, BLAKE, MANAGER ,7839,01 - MAY - 81 00:00:00,2850.00, 30

7782, CLARK, MANAGER ,7839,09 - JUN - 81 00:00:00,2450.00, 10

7788, SCOTT, ANALYST ,7566,19 - APR - 87 00:00:00,3000.00, 20

7839, KING, PRESIDENT, ,17 - NOV - 81 00:00:00,5000.00, 10

7844, TURNER, SALESMAN ,7698,08 - SEP - 81 00:00:00,1500.00,0.00,30
7876, ADAMS, CLERK ,7788,23 - MAY - 87 00:00:00,1100.00, 20

7900, JAMES, CLERK ,7698,03 - DEC - 81 00:00:00950.00, 30

7902, FORD, ANALYST ,7566,03 - DEC - 81 00:00:00,3000.00, 20

7934, MILLER, CLERK ,7782,23 - JAN - 82 00:00:00,1300.00, 10

7.2.8 PUT_LINE

PUT LINE Z2A|NZ 219l Z28 22X A|AAZ} ZatEl OA|X| I, 1 2t91S 2L)c}
PUT_LINE (/ine VARCHARZ)
oi7H 4
line
HAIX HIHO| 7| Ek[= HAEQLICH
oil
LS O M= emp HO|S0AM XU HEZ F2E FES E7| ?I8 PUT_LINE Z2A|HE At
ggct
DECLARE

v_emprec VARCHARZ2 (120);
CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;

BEGIN

FOR i IN emp cur LOOP

v_emprec : = i.empno | | ','| | i.ename | | ','| | i.job | | ',"]|
NVL (LTRIM (TO_CHAR (i.mgr, '9999 ')),'') | | ','| | i.hiredate | |
SOl dilsal |1t

NVL (LTRIM (TO_CHAR (i.comm, '9990 .99 ")),"'"') | | ','| | i.deptno;
DBMS OUTPUT.PUT LINE (v_emprec);

END LOOP;

END;

7369, SMITH, CLERK ,7902,17 - DEC - 80 00:00:00800.00, 20

7499, ALLEN, SALESMAN ,7698,20 - FEB - 81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN ,7698,22 - FEB - 81 00:00:00,1250.00,500.00,30
7566, JONES, MANAGER ,7839,02 - APR - 81 00:00:00,2975.00, 20

7654, MARTIN, SALESMAN ,7698,28 - SEP - 81 00:00:00,1250.00,1400.00,30

7698, BLAKE, MANAGER ,7839,01 - MAY - 81 00:00:00,2850.00, 30

7782, CLARK, MANAGER ,7839,09 - JUN - 81 00:00:00,2450.00, 10

7788, SCOTT, ANALYST ,7566,19 - APR - 87 00:00:00,3000.00, 20

7839, KING, PRESIDENT, ,17 - NOV - 81 00:00:00,5000.00, 10

7844, TURNER, SALESMAN ,7698,08 - SEP - 81 00:00:00,1500.00,0.00,30
7876, ADAMS, CLERK ,7788,23 - MAY - 87 00:00:00,1100.00, 20

7900, JAMES, CLERK ,7698,03 - DEC - 81 00:00:00950.00, 30

7902, FORD, ANALYST ,7566,03 - DEC - 81 00:00:00,3000.00, 20

7934, MILLER, CLERK ,7782,23 - JAN - 82 00:00:00,1300.00, 10

7.2.9 SERVEROUTPUT

SERVEROUTPUT ZZAX = Y 2iQlol #F £3 L& HAX HEHZ HAXE EHE 7IsS
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®SetL| . SERVEROUTPUT (TRUE) M= ENABLEQ| L{AfZ Ol Mag &fL|ct.
SERVEROUTPUTO| 7|27} MXS AsHo| o|=stL|C}
0|& =W, Oracle SQL * PlusOfA, SERVEROUTPUT (FALSE) 2 X7|ZfYLICt. PSQLOAM &=
SERVEROUTPUT (TRUE)O| Z=7|ZrL|Ct. EESH Oracle SQL * Plus=, Postgres Plus Advanced Server
of FeiEl AXNY, MTE Z2AIXMF ottl, SQL * Pluso| SET ES ArE3tH 2730| Mo&=
AE ISt 2.

SERVEROUTPUT (stdout BOOLEAN)

D7} 4
stdout

PUT, PUT_LINEZ} NEW_LINE F3H0| & 2tolo] X £3Ho| HAEES 27| 8} "& (true)'2
2 28U HAX] HIEO MAEE 2LEH "AHA (false)'22 H7FotLt.

Che A48 =52 X ¢ HAXE B 2telo] 2L, & 8K HAIXS HAX] HEN HES
L

DBMS OUTPUT.SERVEROUTPUT (TRUE) ;

DBMS OUTPUT.PUT LINE ( 'This message goes to the command line');
DBMS OUTPUT.SERVEROUTPUT (FALSE) ;

DBMS OUTPUT.PUT LINE ( 'This message goes to the message buffer');
END;

This message goes to the command line

= "

€2 MAoA Ch3ak 9Fel 50| 2dEl= 3% ¢ oAl HAIX| HEHO| MF& HAXlE
EUAIED MZ2 HAIXIQ ORZEX| 2 FE 2telo] EAIE LT

BEGIN

DBMS_OUTPUT.SERVEROUTPUT (TRUE) ;

DBMS OUTPUT.PUT LINE ( 'Flush messages from the buffer');
END;

This message goes to the message buffer
Flush messages from the buffer

7.3 DBMS_PIPE
DBMS_PIPE I{7|X|= Ito|
M Atojoll BAIRIE BUi= 7] 51
DBMS_PIPE Tj7|X|0f A AR 4= U= &t ZZAME Chg ®2F 2L
H 7-3 DBMS_PIPE &4 / Z2A|H

S 2ot HojHHojA SAH0 HAZE MY WM E=

g/ Z2AIN ghet Y 29

CREATE_PIPE(pipename [maxpipesize] | INTEGER | Private0/ £Ql AL 742 Lto|=Z(7| &%),



[private]) PrivateO] AZQl B2 & mOo|Z§ I
NEoz MA3iCct
NEXT_ITEM_TYPE INTEGER | =&l OA|X|Q] C}2 29| OOl &H
= 27t
PACK_MESSAGE (dataitem) n/a MMo| 2Z MA|X| HEHO| dataitem2
AFR B
PURGE (p/pename) n/a R HEE mMO|ZOA EHX| Z3E GA|X|E
X|2Ct
RECEIVE_MESSAGE(pjpename INTEGER | X|H =l IIO|ZO|A HA|X|S HMSHC]
[,timeout )
REMOVE_PIPE(pjpename) INTEGER | @A|M o2 Ot= mo|= X|H3tCt
RESET_BUFFER n/a 27 AKX HIE CIA| AFBIC}
SEND_MESSAGE(pijpename [,timeout] | INTEGER | H}O|Z=0f O M| X|E E'HLC|
[, maxpipesize])
UNIQUE_SESSION_NAME 17 MM 0|8 7t™2LCt
VARCHAR?2
UNPACK_MESSAGE(/tern OUT) n/a St Jtsst B, item 9 HIAIX|GM Ct
= OIo|e &=2 3[=otrt
oolZ= YAl B2 A2 2FELCH CREATEPIPE g7} ddot moj= 0|F0| XA ZHZ0
T 2% AE mo|=rt BRSO ELLCEL oE =W EMSIX| @ mIo|Z 0|FE AtE5HY
SEND_MESSAGE g5 HSIH M AH mojzZzs= 1 FZoz WSOTLICE FAH moj=
= X HW Off H=7F MER Oi0|Z O|FZ XStz CREATE_PIPE &5 AtE3t0] BHEO{Y
L|C}.
OIO|Zs 3/ & HIHE 2FEUCE Q) oHo|Z& mMO|ZE THE7| ARSXIEE HI2g =+
AFHCH  CHE ARBXIO 28 PHEO0Zl mIo|lZs #HFXNZA d2Eg = fsunt
DBMS_PIPE I{7|X| & &0t AtEAt= S& To[=of|

&8 OfO|Z= CREATE_PIPE 20 M| HHRY Oj7§ H=7F "AA (false)’22 2FE ZF20|T 2
SO0{ML|CL CREATEPIPE gt M BIRY Oi7f B8 "8 (tue)’22 ZFE|AL 452 B2
o= 7ol mo|ZE s = UAFUCH TH 2AH mo|=s 7ol YL
HAIRI2l 7HE CIOJE &5 L= "2tel"2, oiXf M8 gt 22 AKX M0 M52z &
S8 PACK.MESSAGE IZ2A[XM&= MU =2Z HAX HE HAXE FHdegHLC
SEND_MESSAGE &= Io|ZE Ed) HA|X|E 2= O AFRELICH
HAIK] A2 ofutst oipto] EBhE|n QU&L|Ch RECEIVE_MESSAGE &= X[ El IbO| Zof A
HAIRIE #& O ASEUCL HAIXlE MAo =Z AR HEo Z[FELUCL U
NPACK_MESSAGE ZZA|M= MAIX| HEO| X2 H0|A HA[X] HO|H d52=29 HE
of AFREL|Ch. mo|=of o2 HA|IXK|7} ZEE|0jQle ZR, RECEIVE_MESSAGES FAIFO (First In -
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First Out) =9 2 O|A|X|E 21 Y&L|CH

2t MM 2 PACK_MESSAGE Z=ZA|MZ2 AMHEl HA|X| 3 RECEIVE_MESSAGE %h=0f 9ldf 3= =
g AR HEHE |AZUCL 2L, AKX 25 Z2 MMM 252 = JASLLDE 3
2L} ¥= RECEIVE_MESSAGE T =0| AlSHL|™, OtX|2k RECEIVE_MESSAGE S=0|A HA|X|EH 2
4 HAIX| 7L X E L

7.3.1 CREATE_PIPE
CREATE_PIPE == X|HEZl O0|ECZ HA|A
ct.
status INTEGER CREATE_PIPE (name VARCHARZ [, length INTEGER]
[, private BOOLEAN)
o7y 4

name

oH

8 Ojo|Z £ YAH JHQ mo|Z=E dgetL

length
HIO|E Oi7fHs== mo|z=o| X 5|8, 7[=24t2 8192 HIOIE
private
"HA (false)" X S& mO|ZE M.
" (true)" X ©E OO[ZE MY O|AE2 J|2arLct
status
ALtol ofph gzt MEf ZE. 02 WHo 435S LiEFHLCH
of
7iQl Lol messages 2HM:
DECLARE
v_status INTEGER;
BEGIN
v_status : = DBMS PIPE.CREATE PIPE ( 'messages');
DBMS OUTPUT.PUT LINE ( 'CREATE PIPE status :'| | v_status);
END;
CREATE PIPE status : 0
S8 I0|= mailbox MM:
DECLARE
v_status INTEGER;
BEGIN
v_status : = DBMS PIPE.CREATE PIPE ( 'mailbox', 8192, FALSE);
DBMS OUTPUT.PUT LINE ( 'CREATE PIPE status :'| | v status);
END;

CREATE PIPE status : O

7.3.2 NEXT_ITEM_TYPE
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NEXT_ITEM_TYPE &t== MH 2Z HAIX| HEHO| 2|+=E HAX| & GOl |fd2| ChZ OHo[H
S22 Adsle M4 [EE HiEkstL|Ch SH20| 2H2E UNPACK_MESSAGE T2 A|X0A 2 o
AX| HIHZ O|&3t= SA[0, NEXTITEM_TYPE gt== Ctg O|& 7tstt 52 28 HOlH &
Y FEE dreterl|ct =0 HA|X|Of Cf O]4 EHot JUX| g™ 0 ATt BretE L o
typecode INTEGER NEXT ITEM_TYPE
oj7H tH=
typecode
# 7-40|M EOIX|= AXME Cf2 OIOlH &=2| HO|H ¥4 AEss 1f IE
H 7-4 NEXT_ITEM_TYPE H|O|E{ ¥4l Ac
749 AE HOlH HA
0 Cf o4 O|ojEe &=0| gl=
9 NUMBER
11 VARCHAR?2
13 DATE
23 RAW
* Xk
2O ¥ IE 582 Oraclent 2Hd0| @i&L|CL. Oracle CHE M3 &=ME C|0|E {30
gestn AL o
oll
22 NUMBER &2, VARCHAR2 &2, DATE &2, RAW S22 ZE3tsl= OO|ZE BO{EL|C}
T U oY 252 4 &=2 Y ZEE E0F= NEXTITEM_TYPE 25 AtE LTt
DECLARE
v_number NUMBER = 123;

v_varchar VARCHARZ (20) = 'Character data'

v_date DATE = SYSDATE;

v_raw RAW (4) = '21222324 ';

v_status INTEGER;

BEGIN

DBMS_PIPE.PACK_MESSAGE (v_number);

DBMS PIPE.PACK MESSAGE (v_varchar);

DBMS PIPE.PACK MESSAGE (v_date);

DBMS PIPE.PACK MESSAGE (v_raw);

v_status : = DBMS PIPE.SEND MESSAGE ( 'datatypes');
DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v_status);
EXCEPTION

WHEN OTHERS THEN

DBMS_OUTPUT.PUT_LINE ( "SQLERRM :'| | SQLERRM) ;
DBMS_OUTPUT.PUT_LINE ( "SQLCODE :'| | SQLCODE) ;

END;
SEND MESSAGE status : 0

DECLARE
v_number NUMBER;
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v_varchar VARCHARZ (20);
v_date DATE;

v_timestamp TIMESTAMP;
v_raw RAW (4);

v_status INTEGER;

BEGIN
v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'datatypes');
DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status

DBMS_OUTPUT.PUT LINE ('=—=--——————mmmmm oo

v_status : = DBMS PIPE.NEXT ITEM TYPE;
DBMS_OUTPUT.PUT LINE ( 'NEXT ITEM TYPE :'| | v_status);
DBMS_PIPE.UNPACK MESSAGE (v_number) ;
DBMS_OUTPUT.PUT LINE ( 'NUMBER Item :'| | v_number);

DBMS_OUTPUT.PUT LINE ('=—=—-——————mmmmm oo

v_status : = DBMS PIPE.NEXT ITEM TYPE;
DBMS_OUTPUT.PUT LINE ( 'NEXT ITEM TYPE :'| | v_status);
DBMS_PIPE.UNPACK MESSAGE (v_varchar);
DBMS_OUTPUT.PUT LINE ( 'VARCHAR2 Item :'| | v_varchar);

DBMS OUTPUT.PUT LINE ('-=--—-—-—————-——mm—m oo

v_status : = DBMS PIPE.NEXT ITEM TYPE;
DBMS_OUTPUT.PUT LINE ( 'NEXT ITEM TYPE :'| | v_status);
DBMS_PIPE.UNPACK MESSAGE (v_date);

DBMS_OUTPUT.PUT LINE ( 'DATE Item :'| | v_date);

DBMS OUTPUT.PUT LINE ('-=--—-—-—————m——mm—m oo

v_status : = DBMS PIPE.NEXT ITEM TYPE;
DBMS_OUTPUT.PUT LINE ( 'NEXT ITEM TYPE :'| | v_status);
DBMS_PIPE.UNPACK MESSAGE (v_raw);

DBMS_OUTPUT.PUT LINE ( 'RAW Item :'| | v_raw);

DBMS_OUTPUT.PUT LINE ('=—=-———————mmmmmmm oo

v_status : = DBMS PIPE.NEXT ITEM TYPE;
DBMS_OUTPUT.PUT LINE ( 'NEXT ITEM TYPE :'| | v_status);
DBMS_OUTPUT.PUT LINE ('-—=--————————————mm—m oo
EXCEPTION

WHEN OTHERS THEN

DBMS_OUTPUT.PUT LINE ( 'SQLERRM :'| | SQLERRM);
DBMS_OUTPUT.PUT LINE ( 'SQLCODE :'| | SQLCODE);

END;

RECEIVE MESSAGE status : O

NEXT ITEM TYPE : 9
NUMBER Item : 123

NEXT ITEM TYPE
VARCHAR2 Item

NEXT ITEM TYPE
DATE Item : 02

11
Character data

13
- OCT - 07 11:11:43

NEXT ITEM TYPE : 23
RAW Item : 21222324
NEXT ITEM TYPE : 0
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7.3.3 PACK_MESSAGE
PACK_MESSAGE ZZA|M= MM 2 MA|X|] HIH HO|E &= QXA L Ct PACK_MESSAGE
= SEND_MESSAGEZ 2 E3t7| o Mol of H M EL|CL
PACK_MESSAGE (dataitem (DATE | NUMBER | VARCHAR2 | RAW))
RECEIVE_MESSAGE ==& AR8d) OIAIX|Z7t  2=ZE® oy =8 7] L/l
UNPACK_MESSAGE T2 A|HZ 0|23}M Q.
PR
dataitem
HES Of7f H=o| HjOo|H RHS LIEtH= B7L MA 2Z MA[X] HIHo| Zto] =7t L

7.3.4 PURGE

PURGE ZZA|ME XHE UAR DO|Z2EE WX 2¢ HAKS AXSLIC
PURGE (name VARCHARZ)

HA|X LIO|ZE X|HSIe{™ REMOVE_PIPE £ AIE35IAA|2.

o7} 4
name
oo|=o| HA.
of
& Mol HAIX|Z} otojz2 HEEL T
DECLARE
v_status INTEGER;
BEGIN
DBMS PIPE.PACK MESSAGE ( 'Message # 1');
v_status : = DBMS PIPE.SEND MESSAGE ( 'pipe');
DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v status);
DBMS PIPE.PACK MESSAGE ( 'Message # 2');
v_status : = DBMS PIPE.SEND MESSAGE ( 'pipe');
DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v status);
END;

SEND MESSAGE status : 0
SEND MESSAGE status : 0

RN HAIXE 210 iS5t :

DECLARE
v_item VARCHARZ2 (80);
v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'pipe', 1);

DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status);
DBMS PIPE.UNPACK MESSAGE (v_item);

DBMS OUTPUT.PUT LINE ( 'Item :'| | v_item);

END;

RECEIVE MESSAGE status : O
Item : Message # 1
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mo| =2 AME|BHL|C}

EXEC DBMS PIPE.PURGE ( 'pipe');
CtE OIAIX] 2|=& A|=gL|C}. RECEIVE_MESSAGE ZE£E ALY £ U= HAIX|ZF S0, Azt
ZHS S LIEIHL = &Ef ZE 12 HtetgtL|Ch
DECLARE
v_item VARCHAR2 (80);
v_status INTEGER;
BEGIN
v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'pipe', 1);
DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status);
END;
RECEIVE MESSAGE status : 1
7.3.5 RECEIVE_MESSAGE
RECEIVE_MESSAGE ¥t== X|™ =l mo|= oA HA|IXIE 7S L|CE
status INTEGER RECEIVE MESSAGE (name VARCHARZ
[, timeout INTEGER)
oi7H
name
mtojzo| FH.
timeout
CHZ| AlZE (3R). 7|2Zy2 86400000 (1000 ).
status
oA Eetsh= MEf ZEYL|CH
st MEf RE
Table 7-5 RECEIVE_MESSAGE AlEj| 3 E
def 2= oy
0 43
1 Azt =3t
2 HIo| HAIX|7F & 2
7.3.6 REMOVE_PIPE
REMOVE_PIPE &= AR JHQl IiO|Z = HAH Z& LO|ZE KA L|CH
status INTEGER REMOVE_PIPE (name VARCHARZ)
HAHe=z OHE OOl (CREATE_PIPE gt=0f 2|3} dE Io[E)E NMASHY| I8
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REMOVE_PIPE &t42 A}RtL]CH.
PR
name

oojzo| FHE.

status

=]
Z=RHSEA| &, 09| MEf B ET} HtstEL|CH

[

& 7Hel HAIX|Z} otojz= HEE L

DECLARE

v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.CREATE PIPE ( 'pipe');

DBMS OUTPUT.PUT LINE ( 'CREATE PIPE status :'| | v_status);
DBMS PIPE.PACK MESSAGE ( 'Message # 1');

v _status : = DBMS PIPE.SEND MESSAGE ( 'pipe');

DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v_status);
DBMS PIPE.PACK MESSAGE ( 'Message # 2');

v_status : = DBMS PIPE.SEND MESSAGE ( 'pipe');

DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v_status);
END;

CREATE PIPE status : 0
SEND MESSAGE status : O
SEND MESSAGE status : O

R HAIXE Z1 sf=LC.

DECLARE
v_item VARCHAR2 (80);
v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'pipe', 1);

DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status);
DBMS PIPE.UNPACK MESSAGE (v_item);

DBMS OUTPUT.PUT LINE ( 'Item :'| | v _item);

END;

RECEIVE MESSAGE status : 0
Item : Message # 1

oo|=& Mgt

SELECT DBMS PIPE.REMOVE PIPE ( 'pipe') FROM DUAL;

remove_ pipe
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(1 row)

LS OAIX| 3|42 A|EgL|Ct. RECEIVE_MESSAGE $Z2 mO|ZZ AtF|Sh Z0f M2 A|7t &
42 LIEtl= &E 2E 12 ghetetLch

[y gy = |

DECLARE
v_item VARCHAR2 (80);
v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'pipe', 1);

DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status);
END;

RECEIVE MESSAGE status : 1

7.3.7 RESET_BUFFER

RESET_BUFFER T2 A|X= MAMo| 2 OjA|X| I "ZOIE (pointer)'S HI{O| XS0z E7

HUWES ChAl 28> o|H2 RESET_BUFFER SEECH OfH0| EXdt= HAIX] HIHO| GO

H 250 FO{ALSF, C}Z PACK.MESSAGE SE3t= Zmte| ol0| &= =ig 7HYLICh
RESET_BUFFER

of

JohnO| Al TIAIX|7} 22 GAIX] HI{o| AMo0|1 Q&L|Ch 1Z2 RESET_BUFFERS H£3}0]

BobOf| Al BIA|X|2 CHM|E LICH HAIX|= Do|Z==2 ™S E L

DECLARE

v_status INTEGER;

BEGIN

DBMS PIPE.PACK MESSAGE ( 'Hi, John'");

DBMS PIPE.PACK MESSAGE ( 'Can you attend a meeting at 3:00, today?');
DBMS PIPE.PACK MESSAGE ( 'If not, is tomorrow at 8:30 ok with you?');
DBMS PIPE.RESET BUFFER;

DBMS PIPE.PACK MESSAGE ( 'Hi, Bob');

DBMS PIPE.PACK MESSAGE ( 'Can you attend a meeting at 9:30, tomorrow?');
v_status : = DBMS PIPE.SEND MESSAGE ( 'pipe');

DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE status :'| | v_status);

END;

SEND MESSAGE status : 0
w2 HAIXIOf BobOfA ELi= HAIXIZ} UAZLIC.

DECLARE
v_item VARCHARZ (80);
v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.RECEIVE MESSAGE ( 'pipe', 1);

DBMS OUTPUT.PUT LINE ( 'RECEIVE MESSAGE status :'| | v_status);
DBMS PIPE.UNPACK MESSAGE (v_item);

DBMS OUTPUT.PUT LINE ( 'Item :'| | v_item);

DBMS PIPE.UNPACK MESSAGE (v_item);

DBMS OUTPUT.PUT LINE ( 'Item :'| | v _item);

370



END;
RECEIVE MESSAGE status : O

Item : Hi, Bob
Item : Can you attend a meeting at 9:30, tomorrow?

7.3.8 SEND_MESSAGE

SEND_MESSAGE &£ Mu2l 22 MAIX| HI X|FE Sio|=of HAIXIE =LCt

status SEND_MESSAGE (name VARCHARZ', timeout INTEGER]
[, length INTEGER)
o7} 4
name
oto|=o| HA.
timeout
CH2| AlZh (). 7| 2452 86400000 (1000 ).
length
oo|= HIO|EQS| 82 7|24+2 8192 HIO|E.

status

Table 7-6 SEND_MESSAGE AEj RE
MEj BE Mg

0 85

1 A2t H B

3 4ol 21

7.3.9 UNIQUE_SESSION_NAME

UNIQUE_SESSION_NAME &t 0|2 (3ix] AM1f DS shsist|c).
name VARCHAR2 UNIQUE. SESSION.NAME
TR

name

Examples

Chg oy 222 E53 M 0|82 843t BAIFLICL
DECLARE

v_session VARCHAR2 (30);
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BEGIN

Visession : = DBMS PIPE.UNIQUE SESSION NAME;
DBMS OUTPUT.PUT LINE ( 'Session Name :'| | v_session);
END;

Session Name : PG $ PIPE $ 5 $ 2752

7.3.10 UNPACK_MESSAGE
UNPACK_MESSAGE ZE2A|XE= 2Z FUMX| HHOM Xg& Z2I™ B@=7HX] HAIXS H
O|f et=2 ZAlgILICl. MA|X|&= UNPACK_MESSAGEZ At83}7| 0| RECEIVE_MESSAGE &4
2 HAIX] HEof BiX|ELCh

UNPACK_MESSAGE (dataitem OUT (DATE | NUMBER | VARCHAR2 | RAW))

Oj7} 4
dataitem

Z2Z HAIX HEHOM HOIH gd5S Be 22

—

=

Thst B

7.3.11 ZEH of
Chg OfMoM = mO[ZE "AME"'22 AREYLILE Z2RAIXME AMMES ddsta, oy &=
of HAXIE MAME B FRNO FIHfLCE  THZ[X] OfF mailboxdf U= AbAtel HH W

&2 £ & UASHCLh

CREATE OR REPLACE PACKAGE mailbox
IS

PROCEDURE create mailbox;
PROCEDURE add message (

p _mailbox VARCHARZ,

p_item 1 VARCHAR2Z,

p_item 2 VARCHAR2 DEFAULT 'END',
p_item 3 VARCHARZ DEFAULT 'END'
) i

PROCEDURE empty mailbox (
p_mailbox VARCHARZ,

p_waittime INTEGER DEFAULT 10

) i

END mailbox;

CREATE OR REPLACE PACKAGE BODY mailbox
IS

PROCEDURE create mailbox

IS

v_mailbox VARCHARZ2 (30);

v_status INTEGER;

BEGIN

v_mailbox : = DBMS PIPE.UNIQUE SESSION NAME;

v_status : = DBMS PIPE.CREATE PIPE (v _mailbox, 1000, FALSE);
IF v _status = 0 THEN

DBMS OUTPUT.PUT LINE ( 'Created mailbox :'| | v _mailbox);
ELSE

DBMS OUTPUT.PUT LINE ( 'CREATE_PIPE failed - status :'| |
v_status);

END IF;
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END create mailbox;

PROCEDURE add message (
p_mailbox VARCHARZ,

p_item 1 VARCHARZ,

piitem72 VARCHAR2 DEFAULT 'END',
piitem73 VARCHAR2 DEFAULT 'END'
)

IS

v_item cnt INTEGER : = 0;

v_status INTEGER;

BEGIN

DBMS PIPE.PACK MESSAGE (p item 1);

v_item cnt : = 1;

IF p item 2! = 'END'THEN

DBMS PIPE.PACK MESSAGE (p_item 2);

v_item cnt : = v _item cnt + 1;

END IF;

IF p item 3! = 'END'THEN

DBMS PIPE.PACK MESSAGE (p item 3);

v_item cnt : = v _item cnt + 1;

END IF;

v_status : = DBMS PIPE.SEND MESSAGE (p mailbox);
IF v_status = 0 THEN

DBMS OUTPUT.PUT LINE ( 'Added message with'| | v_item cnt | |
'item (s) to mailbox'| | p mailbox);

ELSE

DBMS OUTPUT.PUT LINE ( 'SEND MESSAGE in add message failed -'| |
'status :'| | v_status);

END IF;

END add message;

PROCEDURE empty mailbox (
p_mailbox VARCHARZ,
p_waittime INTEGER DEFAULT 10
)

IS

v_msgno INTEGER DEFAULT O0;
v_itemno INTEGER DEFAULT O;
v_item VARCHARZ (100);
v_status INTEGER;

BEGIN

v_status : = DBMS PIPE.RECEIVE MESSAGE (p mailbox, p waittime);
WHILE v _status = 0 LOOP

v_msgno : = v_msgno + 1;

DBMS OUTPUT.PUT LINE ('****** Start message # '| | v_msgno | |
l******l)’.

BEGIN

LOOP

v_status : = DBMS PIPE.NEXT ITEM TYPE;

EXIT WHEN v _status = 0;
DBMS PIPE.UNPACK MESSAGE (v_item);

v_itemno : = v_itemno + 1;

DBMS OUTPUT.PUT LINE ( 'Item #'| | v _itemno | | ':'|

v_item);

END LOOP;

DBMS OUTPUT.PUT LINE ('******* End message # '| | v_msgno | |

'*******');

DBMS OUTPUT.PUT LINE ('*'");
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v_itemno : = 0;

v_status = DBMS PIPE.RECEIVE MESSAGE (pimailbox, 1);

END;

END LOOP;

DBMS OUTPUT.PUT LINE ( 'Number of messages received :'| | v_msgno);
v_status : = DBMS PIPE.REMOVE PIPE (pimailbox);

IF v _status = 0 THEN

DBMS OUTPUT.PUT LINE ( 'Deleted mailbox'| | p mailbox);

ELSE

DBMS OUTPUT.PUT LINE ( 'Could not delete mailbox - status :'
| | v_status);

END IF;

END empty mailbox;
END mailbox;

Ch22 mailboxOA  Z2A[XMel Hdg  HAIFUCE H O BE  ZEAXMM=
UNIQUE_SESSION_NAME 3h==0f o|sf MAIEl 0|22 AFE3}0] 2 HO|ZE ShSL|C}

EXEC mailbox.create mailbox;

Created mailbox : PG $ PIPE $ 13 $ 3940

AtAMEH O|E S ARSI, mailbox Iff7|X|QF DBMS_PIPE 17| X|0f ™2st= =3t HO|EH|0|A

2| X HAIXIE F7te = AFUCH:

EXEC mailbox.add message ( 'PG $ PIPE $ 13 § 3940', 'Hi, John', 'Can you
attend a meeting at 3:00, today ?','-- Mary');

Added message with 3 item (s) to mailbox PG $ PIPE $ 13 $ 3940

EXEC mailbox.add message ( 'PG S PIPE § 13 $ 3940', 'Don''t forget to
submit your report', 'Thanks ,','-- Joe');

Added message with 3 item (s) to mailbox PG $ PIPE $ 13 $ 3940
OIX2o 2, AtME WHE2 HIRE = JASLICEH:
EXEC mailbox.empty mailbox ( 'PG $ PIPE $ 13 $ 3940'");

*xAKKX Start message # 1 xAFFxA

Item # 1 : Hi, John

Item # 2 : Can you attend a meeting at 3:00, today?
Item # 3 : - Mary

* k Kk k Kk kK El'ld message # 1 * k Kk k Kk kK

*

*xAKKX Start message # 2 xERFIxK

Item # 1 : Don't forget to submit your report
Item # 2 : Thanks,

Item # 3 : Joe

* k Kk kK kK El'ld message # 2 * k k Kk Kk kK

*

Number of messages received : 2

Deleted mailbox PG $ PIPE $ 13 $ 3940
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7.4 UTL_FILE
UTL_FILE Ti7|X|= 2% MA <ol o A|AHONAM b &7 & 27| 7|58 HMSUCh H #+I
S ML mj7|X|Q &4t TEAMNE AFRSH7| MO HHSXE UTLFILE T§7|X|o| EXECUTE #Ht
= Fos{or gLct

o2 =0 CtE Y2 maryo| HS 20T L|Ck
GRANT EXECUTE ON PACKAGE SYS.UTL_FILE TO mary;
ot 29 MM AFEX} 0|2 enterprisedb=, UTL_FILE St=Lt ZZA|HE ARSI ClHEZ|QL

of

POl F2oH7] QI8 HES A7I/27] H7HE ojor Lt oot o ABo| HA[of Gie

El

=
M, UTLFILE Lt Z2AKN F o7t Zdetch
o M7 9 97| e mY HMAE AMRSILICE file handle & UTLFILE Ij7|X|Q] 2& H%
o

UTLFILEFILETYPE 2 HO|EIL|C} FOPEN oh: SZ0|AM Histge oY $#HES
FILE TYPE B2 MOisjof &tL|C 1|7, oY HE

I A|AHIO| Cl2E2| ZMS CREATE DIRECTORY

Lt CIMEZ| O|EE AHEELICH

UTL_FILE THZ|X|O| M AL 7ts8t Z2A[XN et g+ Ctg &#0| EAHELICL

Table 7-7 UTL_FILE & / Z2A|H

4 / T2 AN dret A Ay

FCLOSE(fi/le IN OUT) n/a Filed|| Q|8 A=l X ™= o g SH=C}.

FCLOSE_ALL n/a 9E ¥ AL Eect

FCOPY(/ocation, filename,  dest dir, \n/a 2|10 LocationOf 9|8l mo A=l C

dest file |, start line [, end_line]]) M E 2|, dest file, dest dir, MZt EIQIEH,
start line,  end line@ 25 E|l FilenameS
2 A3t}

FFLUSH(7ile) n/a HI{o| O|O|E{7} Filed| 2ol8lf AlH= m

ol ClAz0]| 7|2 &7 Bhct.

FOPEN(/ocation, filename, open_mode |FILE_TYPE |/ocation Of 2|8l AlHEl C|alEg| o me,

[,max_linesize 1) filenameg ¢L}|.

FREMOVE(/ocation, filename) n/a ot A|AHICZEE XAE OYde HA
sit.

FRENAME(/ocation, filename, dest dir, |n/a X HE mYS 0|EL LCHA| ALt

dest file [,overwrite ])

GET_LINE(file, buffer OUT) n/a Reads a line of text into variable, buffer,

from the file identified by file.

filez MEE WMUARLEH, Ha, buffer, 2
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HAE 2iel2 g=Ct

IS_OPEN(fi/e) BOOLEAN |07l mZ & ZAQIX| OtHX| Z-st
Ct.

NEW_LINE(fle [, /ines 1) n/a ool 2tel B X AIAAE FHdst
Ct.

PUT(file, buffen n/a FO{Z Ao buffere E43ICE PUT2
2ol ZF EA ABEAE EHMYSHX| %=
Ct.

PUT_LINE(file, buffen n/a FO| X oA puffers ZHG3ICH B2tOI F
2 EX ARZALS PUTLINE ZZA|XO

PUTF(file, format [, arg11]], ..]) n/a FO{7l maof MAStE 2XEZ st

CtA 720 7tX|, RIoW7i ==, argl..arg5
= formato| CHM 2 X|E =Lt

7.4.1 FCLOSE
FCLOSE T2 A|ML @= mS chaL|ct
FCLOSE (filetype FILE_TYPE)
VPR
filetype

BHHAMOF T Mol mYU WSS Eols Bl P4 FILETYPE

7.4.2 FCLOSE_ALL
FLCLOSEALL Z2A|M= E2{Us ZE Ot FELCHL HOOF & ZE mol gioe =2
AN ddo] d&eHct

FCLOSE_ALL

7.4.3 FCOPY

FCOPY 34t Tho| HAES CH2 TpAO| SAzLCE

VOID FCOPY (dirname VARCHARZ, filename VARCHARZ,
destdir VARCHARZ, destfile VARCHARZ2
[, begin INTEGER [, end INTEGER])

EnterpriseDB2| FCOPYL2 Oracle?} S StE|X| U= AE FOI5AA|R. OraclediM= FCOPYL &

[
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47} ot mEAME PHELC
o7y 4
dirname

SAtg o8 ESte ClE 2|, pg_catalog.edb_ dirdirnamed| MAEEZ C|AE2| O]
filename

EAE 92 0HY 0|5
destdir

otYo| EAtk|E ClAE E2|, pg_catalog.edb_dirdirnamed|| M& =l CIAEZ| 0|E.
destfile

CHe ohe Ol E.

o

begin
EATL AREE AA YO 2Ol MS. 7|27t 1.

end
=AY B mel OhX|gf 2tol M. MEF K= SNE Z2 mel OhX| 2HRI7HA|
= AreL C

ol

ChE22 emp HOIE0A 22 2HE FEE =F0| ZgHE
C: W TEMP W EMPDIR W empfile.csv At2S Bt L|C
O CHS 2 A} empcopy.csvZh LFEEIL|ICE FCOPYL S35 40|22 PERFORM HAHEES Al
A ZEICHE FOo| 2|5t Al2. PERFORM HH2 Oracle 20| OfgL|Ct.

CREATE DIRECTORY empdir AS 'C : ¥ TEMP / EMPDIR,;

H
ne

DECLARE
v_empfile UTL FILE.FILE TYPE;

v_src_dir VARCHAR2 (50) 'empdir';

v_src_file VARCHAR2 (20) = 'empfile.csv';

v_dest dir VARCHAR2Z (50) : = 'empdir';

v_dest file VARCHAR2 (20) : = 'empcopy.csv';

v_emprec VARCHARZ2 (120);

v_count INTEGER : = 0;

BEGIN

PERFORM UTL FILE.FCOPY (v_src dir, v_src file, v _dest dir, v _dest file);
v_empfile : = UTL FILE.FOPEN (v_dest dir, v dest file, 'r'");

DBMS OUTPUT.PUT LINE ( 'The following is the destination file, '''| |
v_dest file | | "'""");

LOOP

UTL FILE.GET LINE (v_empfile, v _emprec);
DBMS OUTPUT.PUT LINE (v_emprec);

v_count : = v_count + 1;

END LOOP;

EXCEPTION

WHEN NO DATA FOUND THEN

UTL_FILE.FCLOSE (v_empfile);

DBMS OUTPUT.PUT LINE (v_count | | 'records retrieved');
WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'SQLERRM :'| | SQLERRM) ;

DBMS OUTPUT.PUT LINE ( 'SQLCODE :'| | SQLCODE) ;
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END;

The following is the destination file, 'empcopy.csv'
7369, SMITH, CLERK ,7902,17 - DEC - 80, 800, 20

7499, ALLEN, SALESMAN ,7698,20 - FEB - 81, 1600,300,30
7521, WARD, SALESMAN ,7698,22 - FEB - 81, 1250,500,30
7566, JONES, MANAGER ,7839,02 - APR - 81, 2975, 20
7654, MARTIN, SALESMAN ,7698,28 - SEP - 81, 1250,1400,30
7698, BLAKE, MANAGER ,7839,01 - MAY - 81, 2850, 30
7782, CLARK, MANAGER ,7839,09 - JUN - 81, 2450, 10
7788, SCOTT, ANALYST ,7566,19 - APR - 87, 3000, 20
7839, KING, PRESIDENT, ,17 - NOV - 81, 5000, 10

7844, TURNER, SALESMAN ,7698,08 - SEP - 81, 1500,0,30
7876, ADAMS, CLERK ,7788,23 - MAY - 87, 1100, 20

7900, JAMES, CLERK ,7698,03 - DEC - 81, 950, 30

7902, FORD, ANALYST ,7566,03 - DEC - 81, 3000, 20
7934, MILLER, CLERK ,7782,23 - JAN - 82, 1300, 10

14 records retrieved

7.4.4 FFLUSH
FFLUSH Z2A|ME M| HEH DHo| 7|2 5x 22 Go/EE ZajAlguct
FFLUSH (filetype FILE_TYPE)

o7
filetype
O HES mBSHe BlS HA| FILETYPE

oll

NEW_LINE ZZA| X7} == 5, 2t 2}2l0| E2|A|=L|C}

DECLARE

v_empfile UTL FILE.FILE TYPE;

v_directory VARCHAR2 (50) : = 'empdir';

v_filename VARCHARZ (20) : = 'empfile.csv';

CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;

BEGIN

v_empfile : = UTL FILE.FOPEN (v directory, v_filename, 'w');

FOR i IN emp cur LOOP

UTL _FILE.PUT (v_empfile, i.empno);

UTL FILE.PUT (v_empfile ,',"');

UTL FILE.PUT (v_empfile, i.ename);

UTL FILE.PUT (v_empfile ,',"');

UTL_FILE.PUT (v_empfile, i.job);

UTL _FILE.PUT (v_empfile ,',"');

UTL FILE.PUT (v_empfile, i.mgr);

UTL FILE.PUT (v_empfile ,',"');
(
(
(
(
(
(

< < <

UTL _FILE.PUT _empfile, i.hiredate);
UTL _FILE.PUT _empfile ,',");

UTL _FILE.PUT (v_empfile, i.sal);

UTL FILE.PUT (v_empfile ,',"');

UTL FILE.PUT (v_empfile, i.comm);

UTL _FILE.PUT (v_empfile ,',"');

UTL _FILE.PUT (v_empfile, i.deptno);
UTL _FILE.NEW LINE (v_empfile);

UTL FILE.FFLUSH (v_empfile);

END LOOP;

DBMS OUTPUT.PUT LINE ( 'Created file :'| | v_filename);

<

378



UTL FILE.FCLOSE (v_empfile);
END;

7.4.5 FOPEN
FOPEN &= 1/0E flof o= GLICK

filetype FILE_TYPE FOPEN (dirname VARCHARZ, filename VARCHARZ,
mode VARCHAR?2', linesize INTEGER)

oi7H w4
dirname

g2 ntds ZBtstE ClAER|, pg_catalog.edb_dirdirname0f X% =l ClHEZ| 0|2
filename

mode
oY oig Y
HEi= Ch3at 20k a- oo =7h r- THAOIM 217], w - IO LHEH

linesize
2telo| x|y Zol. 97| ZEO|ME max linesize & ZE1tSh= 2tl2 H2 A
ol @7F Z¥gtLICt MA7|, Rt BEOMe max linesize & E+& EtQ1E 7|E5t2H D
of @7t ZgtLct 2t B= FXh= ZOf 2telel =277 =1 off Ao =
FELCh O #E2 Oracle 220| E|X| Y5LICE  Oracle2 2t2l S ZAHE 7
g

filetype
gel oY M5 EZeSt= B @4 FILE_TYPE

7.4.6 FREMOVE
FREMOVE gt A|AHIOIM DS AMMgLCH
VOID FREMOVE (dirmame VARCHARZ, filename VARCHARZ2)
AR E Dol o™ of 7t LT
o7y 4

location

ot GL
ok o

[ok

—_

Ho

2 re

Hn
il

[m

HMAHE ClHEZ|o ZeH=l ool pg_catalog.edb_dirdirnamelf| XMZtz=l C|HEZ2[9] 0|2

L CF
filename
MM E=E oY oS LCH

of
C[tee oY empfile.csvE AMK|EHL| L}

DECLARE

v_directory VARCHAR2 (50) : = 'empdir';
v_filename VARCHAR2Z (20) : = 'empfile.csv';
BEGIN

PERFORM UTL FILE.FREMOVE (v_directory, v_filename);
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DBMS OUTPUT.PUT LINE ( 'Removed file :'| | v_filename);

EXCEPTION

WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ( 'SQLERRM :'| | SQLERRM) ;
DBMS OUTPUT.PUT LINE ( 'SQLCODE :'| | SQLCODE) ;
END;

Removed file : empfile.csv

7.4.7 FRENAME
FRENAME Z2AHE XIYE 0 0|28 BZBLICL 0|He o

2it¥oz O|sgLCt

XM CHE X2 mtES

r
Ho

FRENAME(/ocation VARCHAR?2, filename VARCHAR?2,
dest dir VARCHAR?2, dest file VARCHAR2, [ overwrite BOOLEAN ])

o7y 4
location

pg_catalog.edb_dirdirnamed| A& =, 0|20| HAE mteds =Zgtst= ClHED &
filename

HEE AA ool of
dest dir

pg_catalog.edb_dirdirname0f MZ& &, O|F0| HAE LYo EXist7| ot ClHES F
dest file

Ao ool M ol

ol

overwrite
Aoz MXME|M, dest dir Of Q= destfile 2= 0|20 2 E=X|st= THYUS CHASHC}.

AAez 2FEH o2 othf. O|A2 7|=gkolLt.

ol
Chs2 emp Elo| 22 H dE=2 Feg xl 9o 229 matste
CWTEMPWEMPDIRWempfilecsvy ~ IH2o| 0|2  @ZABILCE  0]20| wiZ=E  m

CWTEMPWNEWDIR¥newemp.csv & EHE L|C}

CREATE DIRECTORY "newdir" AS 'C:/TEMP/NEWDIR';

DECLARE
v_empfile UTL FILE.FILE TYPE;
v_src_dir VARCHARZ2 (50) := 'empdir';
v_src file VARCHAR2 (20) := 'empfile.csv';
v_dest dir VARCHARZ2 (50) := 'newdir';
v_dest file VARCHARZ2 (50) := 'newemp.csv';
v_replace BOOLEAN := FALSE;
vV_emprec VARCHARZ2 (120) ;
v_count INTEGER := 0;

BEGIN
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UTL FILE.FRENAME (v _src dir,v_src file,v dest dir,
v_dest file,v replace);

v_empfile := UTL FILE.FOPEN(v_dest dir,v dest file,'r'");

DBMS OUTPUT.PUT LINE ('The following is the renamed file, ''' ||
v_dest file [| "'"'");

LOOP

UTL FILE.GET LINE (v _empfile,v emprec);
DBMS OUTPUT.PUT LINE (v_emprec);
v_count := v_count + 1;
END LOOP;
EXCEPTION
WHEN NO DATA FOUND THEN
UTL FILE.FCLOSE (v_empfile);
DBMS OUTPUT.PUT LINE(v_count || ' records retrieved');
WHEN OTHERS THEN
DBMS OUTPUT.PUT LINE ('SQLERRM: '
DBMS OUTPUT.PUT LINE ('SQLCODE: '

|| SQLERRM) ;
|| SQLCODE) ;
END;

The following is the renamed file, 'newemp.csv'

7369, SMITH, CLERK, 7902,17-DEC-80 00:00:00,800.00,,20

7499, ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698,28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,,30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20
7839,KING, PRESIDENT, ,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00, 30
7876, ADAMS, CLERK, 7788,23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,, 30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20

7934 ,MILLER,CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

14 records retrieved

7.4.8 GET_LINE
GET_LINE Z2A[X& 2t¢l S& ED[H0|EE ZYSHA| 1, =0T
%

9l LIC A NO_DATA FOUND of|@l= f o4t 9lg 2tolo| g

GET_LINE(fi/e FILE_TYPE, buffer OUT VARCHAR2)

Oj7H 4
file
g2 npol Y HSHE Eot= FILE TYPE Ho| B
buffer
mezRH 2tels #o] 9o B
of

L2l o =52 empfile.csv THEOA HZES BEASID HELIC
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DECLARE

v_empfile UTL FILE.FILE TYPE;
v_directory VARCHARZ2 (50) := 'empdir';
v_filename VARCHAR2 (20) := 'empfile.csv';
vV_emprec VARCHAR2 (120) ;
v_count INTEGER := O;
BEGIN
v_empfile := UTL FILE.FOPEN(v_directory,v_filename, 'r'");
LOOP

UTL_FILE.GET LINE (v _empfile,v emprec);
DBMS OUTPUT.PUT LINE (v_emprec);
v_count := v_count + 1;
END LOOP;
EXCEPTION
WHEN NO DATA FOUND THEN
UTL FILE.FCLOSE (v_empfile);

DBMS OUTPUT.PUT LINE('End of file ' || v_filename []| ' - "' []
v_count || ' records retrieved');
WHEN OTHERS THEN

DBMS OUTPUT.PUT LINE ('SQLERRM: ' || SQLERRM) ;
DBMS OUTPUT.PUT LINE ('SQLCODE: ' || SQLCODE) ;
END;

7369, SMITH, CLERK, 7902, 17-DEC-80 00:00:00,800.00,,20
7499,ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698,28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,, 30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20
7839,KING, PRESIDENT, ,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00, 30
7876,ADAMS, CLERK, 7788, 23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,, 30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20
7934,MILLER,CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

End of file empfile.csv - 14 records retrieved

7.4.9 IS_OPEN

IS_OPEN gt& FO{Z nie x| WE AYUX| A¥Lct

mjo

=N

1

status BOOLEAN IS_OPEN(f/e FILE_TYPE)

o7t
file

rot
uin

HAE 2 Oohgol ot

HE Zatst= FILE_TYPE ¥©o| B4
status
"True” if the

given file is open, “false” otherwise.
FOIT TAS FH F, AYUX| YOB AR
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7.4.10 NEW_LINE
NEW LINE T2A|XS mo| 29l T8 2} A|RAZS 220C}

NEW_LINE(#/e FILE_TYPE [, /ines INTEGER ])

O 7H 4=
file
2tel Bz ZAF A|EA7F A7 ool md iEe{E ESt= FILE_TYPE &dQo| H=
lines
MOIZl 2ol B3 22X A[EA £ 7|&24te 1
oll
Helo| 5 747 B2g @t T4Y0| AoFLCH
DECLARE
v_empfile UTL FILE.FILE TYPE;
v_directory VARCHAR2 (50) := 'empdir';
v_filename VARCHAR2 (20) := 'empfile.csv';
CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;
BEGIN
v_empfile := UTL FILE.FOPEN(v_directory,v filename, 'w');

FOR 1 IN emp cur LOOP
UTL FILE.PUT (v _empfile,i.empno);
UTL_FILE.PUT(v_empfile,',"');
UTL _FILE.PUT(v_empfile,i.ename);
UTL FILE.PUT (v _empfile,',");
UTL FILE.PUT (v _empfile,i.job);
UTL FILE.PUT (v _empfile,',");
UTL _FILE.PUT(v_empfile,i.mgr);
UTL_FILE.PUT(v_empfile,',"');
UTL FILE.PUT(v_empfile,i.hiredate);
UTL FILE.PUT(v_empfile,',");
UTL FILE.PUT(v_empfile,i.sal);
UTL_FILE.PUT(v_empfile,',"');
UTL _FILE.PUT(v_empfile,i.comm);
UTL FILE.PUT (v _empfile,',");
UTL FILE.PUT(v_empfile,i.deptno);
UTL FILE.NEW LINE(v_empfile,2);

END LOOP;
DBMS OUTPUT.PUT LINE ('Created file: ' || v_filename);
UTL FILE.FCLOSE (v_empfile);

END;

Created file: empfile.csv

nrgol 2of ZLc.

C:\TEMP\EMPDIR>TYPE empfile.csv
7369,SMITH, CLERK, 7902,17-DEC-80 00:00:00,800.00,,20

7499, ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00,30

7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
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7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698,28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,, 30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20
7839,KING, PRESIDENT,,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00, 30
7876,ADAMS, CLERK, 7788, 23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,, 30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20
7934,MILLER, CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

7.4.11 PUT

PUT Z2ANE EAES FOIT ot FLUCH 2tel 32 24+ A[ALE 2AES 20| 20X
Al gEUCh 2t B2 X AF20| F74517] ISHA NEW_LINE Z2A|ME ALE3HM 2.

PUT(file FILE_TYPE, buffer { DATE | NUMBER | TIMESTAMP |
VARCHAR?2 })

O 7H 4=
file
Folnl 2xt®o| T4 mYol 0jY MEAS St FILETYPE Ho| #4
buffer
RAYE ol DY Has
ol
Lt2ol o= emp HIOIE22H Aol & X2 & mEsS Hdst7| fId) PUT Z2A[KME A
ggtct
DECLARE
v_empfile UTL FILE.FILE TYPE;
v_directory VARCHAR2 (50) := 'empdir';
v_filename VARCHAR2 (20) := 'empfile.csv';
CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;
BEGIN
v_empfile := UTL FILE.FOPEN(v_directory,v_filename, 'w');

FOR 1 IN emp cur LOOP
UTL FILE.PUT(v_empfile,i.empno);
UTL FILE.PUT (v _empfile,',");
UTL _FILE.PUT(v_empfile,i.ename);
UTL_FILE.PUT(v_empfile,',"');
UTL FILE.PUT(v_empfile,i.job);
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UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT
UTL FILE.PUT

v_empfile,',");
v_empfile,i.mgr);
v_empfile,',");
v_empfile,i.hiredate);
v_empfile,',");
v_empfile,i.sal);
v_empfile,',");
v_empfile,i.comm);
UTL_FILE.PUT(v_empfile,',"');

UTL _FILE.PUT(v_empfile,i.deptno);
UTL FILE.NEW LINE (v _empfile);

~ e~~~ o~~~ o~~~

END LOOP;
DBMS OUTPUT.PUT LINE ('Created file: ' || v_filename);
UTL_FILE.FCLOSE (v_empfile);

END;

Created file: empfile.csv

Chee QoM MMEl empfilecsvel LH QLT

C:\TEMP\EMPDIR>TYPE empfile.csv

7369, SMITH, CLERK, 7902, 17-DEC-80 00:00:00,800.00,,20

7499, ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00,30
7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698, 28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,, 30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20
7839,KING, PRESIDENT, ,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00, 30
7876,ADAMS, CLERK, 7788, 23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,, 30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20
7934,MILLER, CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

7.4.12 PUT_LINE

PUT_LINE Z2AIXE 2t S8 A AlEAE Zgdots FO{T oo stLtel 2tels FLCh

PUT_LINE(#//e FILE_TYPE, buffer { DATE | NUMBER | TIMESTAMP |
VARCHAR?2 })

Oj7H 4
file

FO|Zl 2felo] 2dE meo| m HEHE ESh= FILE_TYPE Ho| H=
buffer

NYE Do) Y HAE
oil

Ch=2l Ol= emp HO[E25EH Yol HE M2lel s d-gst7| 2 PUTLINE Z2A[NE
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DECLARE
v_empfile UTL FILE.FILE TYPE;
v_directory VARCHARZ2 (50) := 'empdir';
v_filename VARCHAR2 (20) := 'empfile.csv';
vV_emprec VARCHAR2 (120) ;

CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;
BEGIN

v_empfile := UTL FILE.FOPEN(v_directory,v_filename, 'w');
FOR i IN emp cur LOOP
v_emprec := i.empno || ',' || i.ename || ',' || i.job || '," ||
NVL (LTRIM(TO CHAR(i.mgr, '9999')),'") || ',' || i.hiredate |
SU Ol i.sal [ ',
NVL (LTRIM(TO_CHAR(i.comm, '9990.99")),"") || ',' || i.deptno;
UTL_FILE.PUT LINE (v _empfile,v emprec);
END LOOP;
DBMS OUTPUT.PUT LINE('Created file: ' || v_filename);
UTL FILE.FCLOSE (v_empfile);
END;

Ctee QoM AAEl empfile.csv O LH-&QIL|CH,

C:\TEMP\EMPDIR>TYPE empfile.csv

7369, SMITH, CLERK, 7902, 17-DEC-80 00:00:00,800.00,,20
7499,ALLEN, SALESMAN, 7698, 20-FEB-81 00:00:00,1600.00,300.00, 30
7521, WARD, SALESMAN, 7698, 22-FEB-81 00:00:00,1250.00,500.00, 30
7566, JONES, MANAGER, 7839, 02-APR-81 00:00:00,2975.00,,20
7654,MARTIN, SALESMAN, 7698,28-SEP-81 00:00:00,1250.00,1400.00, 30
7698, BLAKE, MANAGER, 7839, 01-MAY-81 00:00:00,2850.00,, 30
7782,CLARK, MANAGER, 7839, 09-JUN-81 00:00:00,2450.00,,10

7788, SCOTT, ANALYST, 7566, 19-APR-87 00:00:00,3000.00,,20
7839,KING, PRESIDENT,,17-NOV-81 00:00:00,5000.00,,10

7844, TURNER, SALESMAN, 7698, 08-SEP-81 00:00:00,1500.00,0.00,30
7876,ADAMS, CLERK, 7788, 23-MAY-87 00:00:00,1100.00,,20

7900, JAMES, CLERK, 7698, 03-DEC-81 00:00:00,950.00,, 30

7902, FORD, ANALYST, 7566, 03-DEC-81 00:00:00,3000.00,,20
7934,MILLER, CLERK, 7782,23-JAN-82 00:00:00,1300.00,,10

7.4.13 PUTF
PUTF Z2A|RL AAlSHE 2xtY

mjo

FO| T ool ZgefLct.

PUTF(file FILE_TYPE, format VARCHAR?2 [, arg1 VARCHARZ2]
[ -]

UREES
file

MA=tEl 2hQI0] A g E mtol mte HS2E Zote FILETYPE go| B

format
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Heh 2R AJBL

—_—

E
Mz 2tels 7helZ Utk

%s,

—

—

arg 4£0f olsh

2{L} Postgres Plus Advanced AMHO0|, M2 2}Q EXt= 3t 740|- WWn CHAl = 749

a
G40l WaBlAl7t XIHELICE O] SHE Oracle SH40| g LIC

W %so| YO CHA

El

o

=

AHELF & N

argl
Zt %s o Mo CiMEl= 2AHE MA0f 57 QIR argl..arg5
N M arge A HW %s Lo CHNEZLR, & BR arg= F
gLt
oll
Oheel Y 252 emp HO|Z2ERH HO|HE Z&5t= MARE =8E2 4
Oracle 22Hd0| Qle ZAIE M40 MER 2t At A|RA0, E 2/HE &
o S EAE ARSEL|CH
DECLARE
v_empfile UTL_FILE.FILE TYPE;
v_directory VARCHARZ2 (50) := 'empdir';
v_filename VARCHAR?2 (20) 'empfile.csv';
v_format VARCHAR?Z2 (200) ;
CURSOR emp cur IS SELECT * FROM emp ORDER BY empno;
BEGIN
v_format := E'$s %s, %$s\\nSalary: $%s Commission: $%s\\n\\n';

v_empfile := UTL FILE.FOPEN(v_directory,v_filename, 'w');

FOR i IN emp cur LOOP

UTL FILE.PUTF (v _empfile,v format,i.empno,i.ename,i.job,i.sal,

NVL (i.comm,0)) ;

END LOOP;
DBMS OUTPUT.PUT LINE ('Created file: ' || v_filename);
UTL_FILE.FCLOSE (v_empfile);
EXCEPTION
WHEN OTHERS THEN
DBMS OUTPUT.PUT LINE ('SQLERRM: ' || SQLERRM) ;
DBMS_OUTPUT.PUT_LINE('SQLCODE: ' || SQLCODE) ;

END;

Created file: empfile.csv

Ch22 QoM MAE empfilecsv o L§&QIL|C}

C:\TEMP\EMPDIR>TYPE empfile.csv

7369 SMITH, CLERK
Salary: $800.00 Commission: $0

7499 ALLEN, SALESMAN
Salary: $1600.00 Commission: $300.00

7521 WARD, SALESMAN
Salary: $1250.00 Commission: $500.00
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7566 JONES, MANAGER
Salary: $2975.00 Commission: $0

7654 MARTIN, SALESMAN
Salary: $1250.00 Commission: $1400.00

7698 BLAKE, MANAGER
Salary: $2850.00 Commission: $0

7782 CLARK, MANAGER
Salary: $2450.00 Commission: $0

7788 SCOTT, ANALYST
Salary: $3000.00 Commission: $0

7839 KING, PRESIDENT
Salary: $5000.00 Commission: $0

7844 TURNER, SALESMAN
Salary: $1500.00 Commission: $0.00

7876 ADAMS, CLERK
Salary: $1100.00 Commission: $0

7900 JAMES, CLERK
Salary: $950.00 Commission: $0

7902 FORD, ANALYST
Salary: $3000.00 Commission: $0

7934 MILLER, CLERK
Salary: $1300.00 Commission: $0

=]
OfE2IAH0|He| d= 289S MSYLILE 1 3¢ 228 "Hade'z2 =0 38§ =230

S8 T2 A 47te| =™ s M| E Postgres Plus Advanced Server EE= Oracle
HIO|E{H|O| A0 CF S2g == QUCE RE S2H0[QE 2t0|EE2|(0CLH2 MSFE C 2oz

SO/ SLC

Chg 282 2E SZH0|YE 2tojE2|et 22tF =& AHH0[A OfEZ|H0[H F=2

Bl YL CF
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“Black
Box

Oracle™ Call Interface

EnterpriselB's
Open Chlent Library

Application Programs

Oracle's OCl-Lib

Wire-Level Protocols

Oracle DBMS

Oracle Database

Same
Application Programs

Open Client Library

libpg

Wire-Level Protocols

4

Advanced Server

Postgres Plus

Cpen
Source

Databas e

a2 6 = Za}0|YE atojEa 2

Chg2 2E S2H0|UE 20|22 2|0 XL &=+ Hel BE §H mte2

AR H3Y = JUSLICH  Postgres Plus Advanced Server = 12 o2 X|ZSHA| LESL|Ct.

s et

el =]

Table 8-1 &&, 215, =78t

| B | EE

| OCIEnvCreate | OCl 8132 M4,

| OCIEnvInit | OCl 8% #E xD|3t

| OClinitialize | OCl &% xD|3t

| OClLogoff REERE,

| OClLogon ‘ g% gz 2

| OClLogon2 | CHYE DS ME B g

| OClIServerAttach HIoIE 220 B2 2z &Y
| OClServerDetach ‘ CIOIE! A0 HAA B2 JHY
| OClSessionBegin CAER ME M

| OClSessionEnd AFEX ME B2

| OClSessionGet CHIE Z0N NG S

| OClSessionRelease ‘ N2l JHE.
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2R HI2 AS AIAEUAN

| OClTerminate

Table 8-2 #ig, J1=0 &=

B0
o

<+

o0

o
3l
o
0
4
U

o)

| OCIAttrGet
| OCIAttrSet

)
8
0
4
i

o)

| OClDescriptorAlloc

| OClDescriptorFree
| OCIHandleAlloc

| OClHandleFree

| OClParamGet

OHOHE == JI=0 JtM 2.

R0
mal
I

<

<+

b

| OClParamSet

Table 8-3 HiQIE HQ| Jl= &=+

B0
o

<+

o0

EEERETE)

SIxo

| OCIBindByName
| OCIBindByPos

grold.

st

| OCIBindDynamic

o)

ok

o
3l

Kr

ar

n0

| OCIBindArrayOfStruct
| OClIDefineByPos

| OCIDefineDynamic
| OClDescribeAny

&y,

HE

710t OH

= A
— @ —

]

| OCIStmtGetBindInfo

Table 8-4 2 &=

B0
o

<+

o0

70
k

o
0K

o)

-
d

| OCIStmtExecute
| OCIStmtFetch

23).

HIoIH M2 (ASEX

GiolEe Jt™ 201,

SH
=

SH
=

| OCIStmtFetch?

KH

ol
ild

| saL

| OCIStmtPre pare

KK
ol

saL 2

| OCIStmtPrepare?2
| OClIStmtRelease

<l

ll
Ul

[

1[7]
0

T

(u]

Table 8-5 EHM A &
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| g | = |
| OCITransCommit  EpmA HY, |
| OCITransRollback Euma =y |
Table 8-6 JIEt JIs

| & | =l

| OCIClientVersion | 22H0I0E HAZ pra

| OCIErrorGet ‘ PF HAIXE et

| OClPasswordChange ‘ gs @3

| OCIPing | oi1ZI MBIDF A0l B0l

| OClServerVersion ‘ Oracle H& 2X& &ASLIC

Table 8-7 2M, LMt A2t &4

| 8 | =

| OCIDateAddDays EECEE)

| OCIDateAddMonths oA, e

| OCIDateAssign N

| OClDateCheck CNFE MO RSB ZHOIoHA AR,
| OClIDateCompare ‘ 2 el &M Hl

| OCIDateDaysBetween ‘ 2 He W AtOI2 EMel =5 HsUC
| OClDateFromText ‘ EAHES €Nz e

| OClIDateGetDate CEMOIN ER RES TUASLICH

| OCIDateGetTime CEMOIN A2 RES 2USLICH

| OC |DatelastDay ‘ g€ Ot & EME EASLIT

| OCIDateNextDay | OSY EME 2ASLIC

| OCIDateSetDate 2R YR BEE £F

| OClDateSetTime 2R AR RES EH

| OClIDateSysDate BT AIAE DR AIRES 2 tESLICH
| OCIDateToText ERE 2NEE BE,

| OClDateTimeAssign Mo AIRIE B

| OCIDateTimeCheck | AI2I0I REBHXI EOIGHAAIR.

| OClDateTimeCompare 2 Kl AIZES HIm.

| OClIDateTimeConstruct CAIZEDIE0IE RE

| OClDateTimeConvert B U BAIS 12w

| OCIDateTimeFromArray ‘ AOI= OCI_DT_ARRAYLEN HHZ S OCIDateTime

391



OClIDateTimeFromText

| OClDateTimeGetDate

| OClDateTimeGetTime

| OClDateTimeGetTimeZoneName ‘

| OClDateTimeGetTimeZoneOffset ‘

OCIDateTimeSubtract

OCIDateTimeSysTimeStamp

NEE A0 et =HE S2XE 2 OClIDateTime
JIE20E 222 YN Aoz HE

S 2t ER BES 2USLICH

2UAl 2tH M A2 222 ZUASLICH

S 2H0IA AIZHCH 018 B2S 2ASLICH

S 2HUA AIZETH (Al 8) B82S 2gsULt

2 JHel UM g2 26t 1 X0IE AHS=R
gtsksHL| CH

AABIO ST YMet AlZFS A2 & EFY
AEHT 2 SFOrSLICH.

| OClDateTimeToArray

| OClDateTimeToText

ClDateTime &HXIE gz WHE
o]

NE=E a0 Oeh g2 ERNE 2AEZ HE

Table 8-8 NUMBER & ==

o

A
e

| OCINumberAbs

| OCINumberAdd

| OCINumberArcCos

| OCINumberArcSin

| OCINumberArcTan

| OCINumberArcTan2

| OCINumberAssign

| OCINumberCeil A8t 22 A
| OCINumberCmp NUMBER Bl 1.
| OCINumberCos TARIS H A,

| OCINumberDec

UMBER & &4

| OCINumberDiv

Nz

JHel NUMBER LisJI.

| OCINumber&xp

N&E= NUMBER OIAl =2lJ1.

| OCINumberFloor

NUMBER 2| Gtet&d S Al

| OCINumberFromInt & =E Oracle NUMBER 2 P18t

| OCINumberFromReal al+=& Orac le NUMBER 2 H &

| OCINumberFromText ZXAE S Oracle NUMBER 2 H &,

| OCINumberHypCos TAQ gt2 M4k

| OCINumberHypSin AFOL LS T4,

| OCINumberHypTan BHE gts At

| OCINumberinc NUMBER & =0t

| OCINumberIntPower d=+ 58 F0d UH2E SEUO
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| OCINumberlsint

| OCINumberlsZero

| OCINumberLn

X 20 (014 e)B L

| OCINumberLog

2= JI==0l et 205 Al

| OCINumberMod

| LhE LOIX (HM2)8 2L

| OCINumberMul

| OCINumberNeg

' NUMBER & Z5t04.
| NUMBER 9| 2

| OCINumberPower

HE e = X%

| OCINumberPrec | NUMBER E XIZE Az X342 27,
| OCINumberRound  NUMBER E XIZE A4 X342 27,

| OCINumberSet Pi

| NUMBER £ Pi =DI3t.

| OCINumberSetZero

| NUMBERE 022 =DI3t.

| OCINumberShift

102 B0l A4H 0l6tE W X3,

| OCINumberSign

| NUMBER 252 2t&LICH

| OCINumberSin

| ARQL A

| OCINumberSart

| NUMBER & MIZB2g H 4.

| OCINumberSub

| NUMBER s 2.

| OCINumberTan

CEHEIE Jfa

| OCINumberTolnt  NUMBER 2 H42 9ist

| OCIN umberToReal  NUMBERE &2 9ist

| OCINumberToRealArray | NUMBER HHZIS & HiZz sig

| OCINumberToText  NUMBER & 2XZ2 s

| OCINumberTrunc  NUMBERZ XI&E Az X4z LY
Table 8-9 2Xtg &=

| &+ | go

| OClstringAllocSize 2Xg WSl 3JI0 BYE HH0IE ZUSLICH
| OCIStringAssign 2Xgs 2nge 2y,

| OCIStringAssignText 2Xgs 2xnge 2y,

| OCIStringPtr | 2XE ZOIHE ZUSLICH

| OCIStringResize 2Xg Heel 30 #E

| OCIStringSi ze | 2Xol 2JIE wAsL

Table 8-10 JtE2IXI, Tt |/ O QIEHIOIA &4

| g+ | go

| OCIFileClose 2R mYs ger

| OCIFileExists IOl ETHGHER HIAE




| OCIFileFlush

| OCIFileGetLength

|
|
| OCIFilelnit | OCIFil e H3IXIZ =I5,
| OCIFileOpen EEERES]
| OCIFileRead =TT
| OCIFileSeek DSl B RIXE B
| OCIFileTerm | OCIFile XIS =2
| OCIFileWrite | buflen HIOIES m0l &LICH

Table 8-11 X|&3dt= CIOIE &4

| 8 | =
| ANSI_DATE AN S| LR

| SQLT_AFC ANSI DF 20l 2X

| SQLT_AVC | ANSI Jtgt 201 21

| SQLT_BDOUBLE ESNEE

| SQLT_BIN RESNEE

| SQLT_BFLOAT 01T 2= A%E

| SQLT_CHR 2R

| SQLT_DAT | Oracle 2Rt

| SQLT_DATE | ANSI 2R

| SQLT_FLT 2E A

| SQLT_INT EES

| SQLT_LBI = oz

| SQLT_LNG 2o

| SQLT_LVB L= 2 Hholuel

| SQLT_LVC g 2 (2X)

| SQLT_NUM | Oracle %=Xt

| SQLT_ODT | OCl it & Al

| SQLT_STR HZ B 22X

| SQLT_TIMESTAMP Bty AEiT

| SQLT_TIMESTAMP_TZ AIRICH 2E AL

| SQLT_TIMESTAMP_LTZ DB AR WEE NS
| SQLT_UIN | 5 9= Z

| SQLT_VBI | VCS A 0IN

| SQLT_VCS | Jbet 2ol 2X

| SQLT_VNU 20l HIOIE & @ 3t
| SQLT _vST | OCl 2Xt
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=

oY 2:2t&
s

=
o
Oracle E2

2heEl O| O EfH| O] &
9.1 ALL_OBJECTS

ALL_OBJECTS E7|&=

2=
Q3t2 Ho|EH 0|~
Mol HeE KB

Ct2f 22 GIOIEH oA JiA|of chet

o 22tF HOIH AHHL =gkl HYez 282 =2

S2E MSYLLh HolE, 4

T, E2|A, &=, 47[X|, TH7|X] A|A"L SPL EZ2|A, g, ZEAXN D{7|X|, I{7|X| 20|

HA|E|X| @ooz FOIs|0f stCt. PL/ pgSQL E2|H 4= ALL_OBJECTS E7|0f HA|E|X|

Lt

H 9-1 ALL_OBJECTS

018 = &89

owner VARCHAR2 HH AR X2 AFZEXE OIS

schemaname VARCHAR2 JHAMIOE SallU=E A0t 018

object_name VARCHAR2 WAl OIS

object_type VARCHAR?2 2l 28 - Jisst gt2: INDEX, FU NCTION,
PACKAGE, PACKAGE BODY, PROCEDURE,
SEQUENCE, TABLE, TRIGGER, 12l VIEW.

status VARCHAR?2 Ol JHMI2l AENJI RE8HAl. &4 VALID =2 &8

9.2 ALL_SOURCE

ALL SOURCEH7|& Ct2 Z2OM AA I: SE2Z NITYLICEL T4 ZZAN EZ|A, 7K

4, 7| K| A|AEQLICH

H 9-2 ALL_SOURCE

01 = &9

owner VARCHAR?2 Tz ) ALK ASK 0l

schemaname VARCHAR?2 T )0 Solifde=E A2|0He] OIS

name VARCHAR2 T=z)d 0l

type VARCHAR?2 &2 K& - Jisst g2 FUNCTION, PACKAGE,
PACKAGE BODY, PROCEDURE, 12l TRIGGER.

line INTEGER A Z2J8 AA TE9 S

text VARCHAR?2 AA DE 2tel

9.3 ALL_SYNONYMS
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ALL SYNONYMS E7|= B E =0|0f MEE X|ZEtL|C}.

H 9-3 ALL_SYNONYMS

= =
owner VARCHARZ2
synonym_name VARCHARZ2
object_owner VARCHAR?2
object_name VARCHARZ2
synacl VARCHARZ2
status VARCHARZ2

9.4 ALL_TAB_COLUMNS

ALL_TAB_COLUMNS & 7|&

H 9-4 ALL_TAB_COLUMNS

018 &l
owner VARCHAR?Z2
schemaname VARCHAR?Z2
table_name VARCHAR?Z2
column_name VARCHAR?Z2
data_type VARCHAR?2
data_length INTEGER
data_precision INTEGER
data_scale INTEGER
column_id INTEGER
nullable CHARACTER
data_default VARCHAR?Z2

9.5 ALL_TABLES

ALL_T ABLES E7|&=

H 9-5 ALL_TABLES

BE AMEAF 82l HIOIE9 BE

&0

S0 A=A AHEX OIS,
s202 08

S0t o= Al %=

0

tel AFEXE 0 S.

S20J 2= HMe 018
S ALESHA &= - g4 null
Ol 820 &Eit ms8Xl. &4 VALID 2 AE.

g JEE MUt

238
HIOIZ A= X2 ALEX 0IS
HIOIZ0l HoiUs AII0t2 OIS
HIOIZ OIS
g 0I8
g OIole &4
el A E xo| 7IO|.

& A
HEtE -

Numeric =} NUMBER £0| X&' 4= 0| &l
2 (INTEGER, REAL, DO UBLE PRECISION &)

OE‘S HE = .

NUMBER Z2| XTt&l==.
&I

HIOISUHA & &AE fX.
g0 NULL =2 oIgEX 6HRE UEYLICH -
Jt Ol JIss N- €2 null 0Ol

RE AFEAL ol Holg2l BEE MEg Lt
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| NE | = | o4
| owner | VARCHAR2 | HIOIZ AKXt AFEX 0I5.
| schemaname | VARCHAR? HI0IZ0l R0l Z5t= A0Sl Of
| table_name | VARCHAR2 | HIOIZ 0IZ.
table_space ‘ VARCHAR?2 ‘ JI2 HIOIE ABOIAZS RQISHD HIOIZ0l As
BIOIZ AMBOIAS OIZYLIC
| status | VARCHAR2 | EIOIZ &EiJ} REBIKI. B4 VALID 2 A,

9.6 ALL_USERS
ALL_USERS & 7|= RE AKXl HEE HZgL|ch

B 9-6ALL_ USERS

| e | = | e |
| u sername | VARCHAR?Z ‘ OtOICI. |
| user_id | VARCHAR2 | ALZXHOII S =Xto| AL ID. |

9.7 ALL_VIEW_COLUMNS
ALL VIEW COLUMNS E7|= GE AF2XA} XOo|E7|o| BE Hoj| Cfst ME= s |ch

B 9-7 ALL_VIEW_COLUMNS

| e | e | E=
| owner | VARCHAR2 | & ARX AFEX 012
| schemaname | VARCHAR2 ‘ SOt &8 A0 018
| view_name | VARCHAR2 | & 0I5
| column_name | VARCHAR2 ‘ 2 018
| data_type | VARCHAR2 | & CIOIH ZAlLIC
| data_length | INTEGER HIAE HA Z HAE
data_precision INTEGER Numeric € &% - NUMBER 0| A&
4 (INTEGER, REAL, DO UBLE PRECISION
2o gE £
| data_scale | INTEGER | NUMBER 9| Xtai4.
" column_id | INTEGER CZOIN RO ATE IR
nullable CHARACTER | Z0il NULL S SIEEXl 0{2E LIELIC
tssh gt2:Y - €2 null 0l Jts; N- €& null 0l
2S5t
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data_default

9.8 ALL_VIEWS

VARCHAR2

ALLVIEW S = T E ARX} Mo|E7|o] HEE NIZEL|ch

# 9-8 ALL_VIEWS

k=
owner
schemaname
view_name

status

9.9 DBA_ROLE_PRIVS

= 4 &
VARCHAR?Z2 "5 AR AMEX 018
VARCHAR?Z2 =] A= AJ|0e 018
VARCHAR?Z2 = 01E.
VARCHAR?Z2 HOI=S2 MBIt R&stAl. &4 VALID 2 Ag.

DBA_ROLE_PRIVS 2 AEXOA HZ|E & EE 940 CHet YE2E MITLLCE =2 AMHEXIt

ABS T 2 qTorct YHELCH

B 9-9 DBA_ROLE_PRIVS

= = S

grantee VARCHAR2 SO A0l =H&E AIEA 018

granted_role VARCHAR?2 et FHE FEtel 0| 8.

admin_option VARCHAR2 S0 22X =68 AP B YES, JEX 2
NO.

default_role VARCHAR?2 otor AStES JIE AL X HMEE AlZEoHH
Asez S50 2458 2 YES, g ¢od
NO. &M= &4t YES.

9.10 DBA_ROLES

DBA_ROLES E7|= Fi| ==

# 9-10 DBA_ROLS

OIS

role

password_required

&
VARCHA R2 =S50l
aE.
VARCHARZ2 ===

of tiet Y2E NOLOGIN &4 (A&)at &4 MLt

S|

29
A= NOLOGIN =4

OlZatd| <ol 2=IF 2RstX
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9.11 USER_OBJECTS

SIX) AFEXZ7F EQ3E HEA| ®

olo

JHHE N QS5km ALL_OBJECTS 1t = stL|LCt.

9.12 USER_SOURCE

ST AFBAPTL BR3H BA| ©

Ofo

D222 K QT ALL_SOURCE IS st Ch
9.13 USER_SYNONYMS

M ALEAZE 2Rt BEAl H

ofo

S0|0|E A3t ALL_SYNONYMS 1} SstL|Ct,

9.14 USER_TAB_COLUMNS

M AFEAZE 2R HO|E BEAl H& S M2t ALL TAB_COLUMNS 3t S LetL Ct

9.15 USER_TABLES
S| AFRX7F 295 BEA| M8 H OS2 NSt ALL_TABLES 1f = stL|Ct

9.16 USER_VIEW_COLUMNS

M AFEAZE 2ot & CIAE2018 €2 Mot ALL VIEW _COLUMNS 3t S Lot Ct

9.17 USER_VIEWS

XY ALRAIZF ER3 BA| M8EIJ|E N QS ALL_VIEWS ALL VIEWS 1f S stL|C}

10 SE!I2|E|
Of o z Md2 Ciefer REZIE| Z2aHWE dHYLCH O3 22 A ZeL ot
e EDB*Plus
e EDB*Loader
- =X Y 20
10.1 EDB*Plus
EDB*Plus= H& 2}Ql AFEX}7F Postgres Plus Advanced Server Off QIE{I{O|A Sh=
= SE2|E| =T QL|Ct. EDB*Plus= SQLEZ, SPL o] EZ1 EDB*Plus & H
L|Ch EDB*Plus &2 SQUPluslt S3tele S Chest 7|52 HILICt
- EX fglojEHolA Ao A2
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Ct2 MIM2 Postgres Plus Advanced Server H|O|E{H|O|A 7} EDB*PlusE AF2310] OfHAH HZASH
S XIS MYBLICH E3, 0K MM2 EDBPlUs YO RS HB eI

10.1.1 EDB*Plus®| A|%X}

EDB*Plus= OfZ2|# 0[N Hl'F0IN MEHSIZL} 2% HA EDB*Plus T2 A0 B
BEQIOIA ARFE 2 U&LCt

Ct=20f EDB*Plus T2 132 Postgres Plus Advanced Server = C|HEZ|9| K|St edbplus &}
CIAER2 FE edbplus & &5t ==& LICL

edbplus [ -S[ILENT ] ][ login | INOLOG ] [ @scriptffile[.ext] ]

- SILENT

X’"8El 4% EDB*Plus ME2 R= ZEZECQ} oV YHEO ASHCH

Login
=
[e]

GO EfH O] & AH IO E{ o] 20 HZO Cigt 22 FE.
202 o2 Z2 g4 S MELLL (232 ZE oto 4ol Sio{oF gfLCt.

usernamel/password][@{connectstring | variable } ]

username2 |O|E{H|O|AE AHZASIY| st HO|EHH|O|A AR X O|EQL|LCH
password = username®| T|AYE QIL|Ct OHQF ZYALC7F MEFR|Q=r IJAYCEI @75

XICtH EDB*Pluste I|AQYEE 2 EIXZEJ SUCL

[}

()

—_

T

rr
[kl
Kl

@connectstring == @variable= G|O|HH| 0|~ ZXHO[L} HIO|HHO|A AZA ZAES L U

= loginsql I OO MO|El HAo| ARV XHEX T BEL|C}

( loginsql It-2 Postgres Plus Advanced Server 2 C|HEZ|C| edbplus 2| CIHER| QoA
D4 ABLCH 0] £ FS 2F, HO|EH0|A HF SAULS CH3T 22 HAIS 21 Y

ICh (HZE ZXE0= SOl GLO{oF2t SFL|Ct)

oy et

C 2
1l
_|

host{:porfl[/dbname ] ]

host = O|O|E{H|O|A MHO| EXsts SAEO|ESQL|CL. Dt @connectstringl} @ variable,
/NOLOG O ot Z2& X|FEX| et 7|2 22Es EH3AER 7h3F FLUCL
port= HIO|HHO|A MH{Ql iAZ i Qe XE B YL|Ch  THeF X|FHE[OJUX| UCHH 7|
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2 5444QYLIL}. Dbname2 H|O|E{H|O| A0 HASIH= O[S YLICH 2HF X[YEX| RRUACHH

Al
B
=2 edbLCt

/NOLOG
2rof /NOLOGO| X[ E|QUCHH, EDB*Plus= CO|HHO|A AZS SFSIX| 4 AIRE AYLICH
HlO|E{H|O| A0 HZHO| Q7 &|l= SQL FHut EDB*Plus Y2 0] REOM O[EEOE + §&
L|Ct. CONNECT H&H2 /NOLOGE{ 1t EDB*PlusE At S0f CIO|EH|o]20 HEE 5= UL
L|Ct.
scriptfilel.ext ]
scriptfile2 EDB*Plus Al% 20| ASHo=2 ML= SQL 1f/E= EDB*Plus HES ZSt=s o
NS ClMER|of EXsHs ot Ol S LC

Ol &&o

exts TfU0|S QLT Brof T}
MR E BELCL A3YE BYS Y
sf 2 =X 2 AYL|Ct (EDB*Pluse =& glo] A|FE mO0|E0 sq
ALt

Ootzflo| oAM= WAQE, password, ZEES54440| ZEHSAEQ| HO|EHHO|A MHE AAE|= edb
HIO|E{H| 0|22 AL} S enterprisedb AREXIO|AH| 2 O0fFL|LCH.

mo no

C:\EnterpriseDB\8.3\edbplus>edbplus enterprisedb/password
Connected to EnterpriseDB 8.3.0.10 (localhost:5444/edb) AS enterprisedb

EDB*Plus: Release 8.3 - Beta (Build 12)
Copyright (c) 2008, EnterpriseDB Corporation. All rights reserved.

SQL>

ofgfol OXl= IHARE, password, ZEES54440| EZHSAEQ| HO|HHO|A MHE HAE|= edb
HIO|E{H| O] 22 AL} S| enterprisedb AREXIO|AH| 2O0fFL|LCH.
C:\EnterpriseDB\8.3\edbplus>edbplus

enterprisedb/password@localhost:5445/edb
Connected to EnterpriseDB 8.3.0.10 (localhost:5445/edb) AS enterprisedb

EDB*Plus: Release 8.3 - Beta (Build 12)
Copyright (c) 2008, EnterpriseDB Corporation. All rights reserved.

SQL>

login.sql IOl hr 5445 H4=2 Al238IH, LES445 ZHSAEOQ| hr HO|EH|0|AQ] HZASI=

Mg EEs 2gect

C:\EnterpriseDB\8.3\edbplus>edbplus enterprisedb/password@hr 5445
401



Connected to EnterpriseDB 8.3.0.10 (localhost:5445/hr) AS enterprisedb

EDB*Plus: Release 8.3 - Beta (Build 12)
Copyright (c) 2008, EnterpriseDB Corporation. All rights reserved.

SQL>
Che2 O™ el OMo|A AFEEIRE loginsql mtUSl HZES EO|FLIL,.

define edb="localhost:5445/edb"
define hr 5445="localhost:5445/hr"

2ol OXls ZES444 MY ZZHSAEOQ edb HO|E{H|0|AZ GZSH S0 A3TE 0y,

dept_query.sqls AaligtL|Ct.

C:\EnterpriseDB\8.3\edbplus>edbplus enterprisedb/password @dept query
Connected to EnterpriseDB 8.3.0.10 (localhost:5444/edb) AS enterprisedb

SQL>
SELECT * FROM dept;

DEPTNO DNAME LOC
10 ACCOUNTING NEW YORK
20 RESEARCH DALLAS
30 SALES CHICAGO
40 OPERATIONS BOSTON

SQL>

EXIT

Cte2 ool OM0|A AEEl= dept_querysql ThEo| ZHE YLILC.
SET PAGESIZE 9999

SET ECHO ON

SELECT * FROM dept;

EXIT

™

10.1.2 FEE 2%
O] MM2 EDB*Plus BHE 2920 UASLICL
10.1.2.1 ACCEPT
ACCEPT ¥

o
M0 O S YL

—

ZEZEES BAISIL AEA 7|22 HYS QIS Z|CHELICE AREXAZE X[ Eg

ACC[EPT ] variable

Chg OlMl= my_namez O|F X[O{T Mz2 H-E QG L John Smithe| Zt2 =&t Lt
(<]

2|1 DEFINE ol AEEE ¢S BAIZUCH

SQL> ACCEPT my name
Enter value for my name: John Smith
SQL> DEFINE my name
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DEFINE MY NAME = "John Smith"

10.1.2.2 APPEND
APPENDL= SQL H{I{ Qto| &ixff 2}Qle] Boz HAETL FOX|
C}.

rir
ot
4r
o]
o
1o
'}
0
_E|_

A
N
o
-

A[PPEND ] text

CtS OMOf A SELECT BE =2 APPEND BEZE A&0t= SQL HI{O| d-d&L|Ct
1 F AHo|AE SQLI:HIdOiI ot AHO|AZ deptdlt WHEREZ Lb%7| 9[8Al APPENDI} WHERE
2 Ao[off AX[Sh= Aol F2l5HM K.

SQL> APPEND SELECT * FROM dept
SQL> LIST
1* SELECT * FROM dept
SQL> APPEND WHERE deptno = 10
SQL> LIST
1* SELECT * FROM dept WHERE deptno = 10

10.1.2.3 CHANGE
CHANGE= SQLHI XY 2tolof AMat M E sk 2ol HEY| HE SF YL

C[HANGE ] /from/[to/ ]

oo o/ 7b KPS EILHE X 2telel from HIAESl A HW TYO| HAE oz HZFLCH T

P

of to/7t eIt S 2tRle| from HIAES] A R LO0| AKX ELICH

—

Che ©aio| A|RAATJ} &xj2t0l 21oI30 2 DHSof FIL|C 12|21 WHERE Hoj 9= 22 X7}
200{| Al 3022 BHZAEL|C}.

SQL> LIST
1 SELECT empno, ename, job, sal, comm
2 FROM emp
3 WHERE deptno = 20
4* ORDER BY empno
SQL> 3
3* WHERE deptno = 20
SQL> CHANGE /20/30/
3* WHERE deptno = 30
SQL> LIST
1 SELECT empno, ename, job, sal, comm
2 FROM emp
3 WHERE deptno = 30
4* ORDER BY empno

10.1.2.4 CLEAR
CLEAR FE2 SQL Hme| FHXE 7 gL Ct. COLUMNEY

Hu
=t
oot

M BE Y Yo MES A



HMtALE otEHE 25 AAg ot

CL[EAR ] [ BUFF[ER ] | SQL | COL[UMNS ] | SCR[EEN ] ]
BUFFER SQL

SQL HEHE At|gfLICh

COLUMNS
2o Yo|E MM

SCREEN
StHS MM of A2 Thef FM0| X|FEY UK He¥ 7= YLt

10.1.2.5 COLUMN

COLUMN B2 Z2jo| HAS Mof LIk 1 #Ajol 242 #X| Mol 7|2t S oF =
H
o

Al
b A= COLUMNEZZ A0 ofsf A7FE LIt

COL[UMN ]
[ column
{ CLE[AR ] |
{ FOR[MAT ] spec |
HEA[DING ] text |
{ OFF | ON }

COLUMN HHo| ==8t5t= M gl0| X[FEX| §A=CHH, MM BEAl Z/0{X|= 210 2AXY S
of cHet =M EBE X|FELICL. COLUMN Z9| OIEOE HE A1 1 Fof otE = StLETt
g 4 9k 20| 2 ABLCH

« [LCIE SM0| gis

e CLEAR

e FORMAT, HEADING o] Zst 1} OFF L} ON = ©&}L}
column
HO|E Qo] €9 0|E2 =0 AMA SHZ HEY = UFULH
Bt} column O] WEE T2 SMO| gE ZROIE M F WA SMES Y CH2 20|

column O] EA| & L|C}

CLEAR
CLEAR M2 columnsl 7|22 BE YA SMO| TS0} ZfL|Ct THeF CLEAR SMO| X|H
CIQCHH @A X|HEl 5M40| Z|0{of ghL|Ct.
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spec

A X2 columnd| M8T HOICh Po| BXt0 Chof spece CHEDH 22 HA

0%*
mjo
.

9."
Il
In}

An
n2 HIOJHE HEAIStE EX0AM & HHIE X|7J3t
RIFE b Foz 2 ALy

rr
Q
10
0z
5>
o
-
in
3
mjo
Pt
=
Ot
rr
jin]
o
m
rir

At GOl spec2 Chg @42 FEEO ASL(CH

Element Description
$ 2 7|22 HAELCL

KIAIEl %[0 202 EAIFL|CH

25 Aol QX2 EAFLCE

0= EA| gLCh

l

9 M 2 =Xl MW+E 'BAIZLCH
Table 10-1 X} & Al g4
OFoF 2 =Xto| &42 YAo| RHEER MZ0| YHeLICL 1 = BE # EA| FLCH
text

Bt} OFF2 XIYEIQUCH, B4 M2 7|2ges SaL
#47h YLICh Brof ON2E XIYE|YUCHR, AMO]

Ch. SEX[2F O3] O M4 LioilA
= gof 5l
COLUMN & &0 2lgf 4 &M0| X|FZE Lt

column O CHst O™ 9|

Ch2ol OlM = job Eo| EA| HH| BZo| 2iutE EOFLICL

SQL> SET PAGESIZE 9999

SQL> COLUMN job FORMAT A5

SQL> COLUMN job

COLUMN JOB ON

FORMAT AS

wrapped

SQL> SELECT empno, ename, Jjob FROM emp;

EMPNO ENAME JOB
7369 SMITH CLERK
7499 ALLEN SALES
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MAN

7521 WARD SALES
MAN
7566 JONES MANAG
ER
7654 MARTIN SALES
MAN
7698 BLAKE MANAG
ER
7782 CLARK MANAG
ER
7788 SCOTT ANALY
ST
7839 KING PRESI
DENT
7844 TURNER SALES
MAN
7876 ADAMS CLERK
7900 JAMES CLERK
7902 FORD ANALY
ST
7934 MILLER CLERK

14 rows retrieved.

ChE OlAlE sal 22 gAez HEFLICL

SQL> COLUMN sal FORMAT $99,999.00
SQL> COLUMN

COLUMN JOB ON

FORMAT ADS

wrapped

COLUMN SAL ON

FORMAT $99,999.00

wrapped

SQL> SELECT empno, ename, job, sal FROM emp;

EMPNO ENAME JOB SAL
7369 SMITH CLERK $800.00
7499 ALLEN SALES $1,600.00
MAN

7521 WARD SALES $1,250.00
MAN

7566 JONES MANAG $2,975.00
ER

7654 MARTIN SALES $1,250.00
MAN
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7698 BLAKE MANAG $2,850.00

ER

7782 CLARK MANAG $2,450.00
ER

7788 SCOTT ANALY $3,000.00
ST

7839 KING PREST $5,000.00
DENT

7844 TURNER SALES $1,500.00
MAN

7876 ADAMS CLERK $1,100.00

7900 JAMES CLERK $950.00

7902 FORD ANALY $3,000.00
ST

7934 MILLER CLERK $1,300.00

14 rows retrieved.

10.1.2.6 CONNECT
CHE AR} Q/fE& CHE G|O|E{H|O| A0 MZ2 H|O|E| HIO]A HZAES BIFTIL|CE
CONNECT B wt2& oj7feis: Atojof Zto| giofof gtLict.

CONNECT username[/password] [@{connectstring | variable } ]

CONNECT H3 Dj7jH4== HE 2I0lo 2 2 E| EDB*Plus A|ZH2 QI8 /ogin Dj7fH4=9f £t
O|0IE 1 AFLILE Jogin DH7N =0 CHoE XEMSH LHE2 X 10.1.1TE XY AIR.

rlo

Ch=2l oAM= HIOIHHO]A AALZ smith, ALEA} O|Fat LESH445 RHSAE
HIO[E{H| O]~ edb2 2 HAFLIL.

SQL> CONNECT smith/mypassword@localhost:5445/edb
Connected to EnterpriseDB 8.3.0.10 (localhost:5445/edb) AS smith

Qo) HAIE MM LHOIM 1 GIHE AR} 0|20 enterprisedb® HZAEL|CE
o SAEO| VRS RUSAER HE J|EZHS SM50|HO| ALRE BEQL £2X %22

HA T =
HIO[E H|O[£A2] 7[=4t2 edbZ ElCh=

>\I

10 FOlStAIR.

SQL> CONNECT enterprisedb/password
Connected to EnterpriseDB 8.3.0.10 (localhost:5444/edb) AS enterprisedb

10.1.2.7 DEFINE
DEFINE FE2 dY&|7Lt AL o gle2 M ELCh (£ 2] B8 =2|sLIth)

DEF[INE ] [ variable [ = text ] ]
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= QO] FOITICHH, 2| & Bt A59| g2 HEA[E UL

2tef DEFINE FEE22 07y
% == 1 0| EAFELIL

DEFINE ®H=7} FO{RCHH,

rE rE

DEFINE variable = text= text2 H+E X|™HEL|C} Text= THY E= 0| Q8 Hoz MEIXO

2 N As s AFLLCL

Text AHO|A BXE ETHE 4L

[}

tZHE A0 SLIC.

S OlXl= S @2t deptet nameg Ho|gtL|Ct

SQL> DEFINE dept = 20

SQL> DEFINE name = 'John Smith'

SQL> DEFINE DEFINE EDB = "localhost:5445/edb"
DEFINE DEPT = "20"

DEFINE NAME = "John Smith"

-

ZF0| : EDB H4~= Postgres Plus Advanced Server = C|HEZ|9| 8}9| C|AMER|Ql edbplus Of
?IX[t login.sql TtUZE A4S FL|CE.

10.1.2.8 DEL
DEL= SQLH{HO|A StLiLE T O|&to| 2tel2 AfKSh= HE 2tel HE 7| o|ct
DEL [ n | nm | n* | n L[AST ] | * | * n | * L[AST ] | L[AST ] ]

1 Oj7f 5 SQLHHZRH AN &= 2tels XIEEY
T 7= 2tel0] AHEE Helel AlEY 22 XIFY UL

otof DEL HYEL Oifwi47t FOXIX| % #7j 2kelo] ARELItH

ChE2 Oi7i =2l ofOjL(C.

ix) atel
LAST
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o ORX|g atol

Ch2ol OfAl= CFA #m, of 4 =Hmf 2tele| & saldt comme| Z2f2f SQLHIHCS| SELECTHHCO=Z
2 A ELCH

SQL> LIST
SELECT
empno
, ename
»Jjob
,sal
, comm
7 ,deptno
8* FROM emp
SQL> DEL 5 6
SQL> LIST

1 SELECT
2 empno
3 ,ename
4 ,job
5
6

o U W N

, deptno
* FROM emp

10.1.2.9 DESCRIBE
DESCRIBE 3&2 €o| 55, HO|H EtY, HIO|E22| Z0| E&
Z2AIN E= g0 oig o7l 55, Z2AIX et ot=oF j7|X[0f CHot 2tzfe

=
ool 22

DESCRIBE [ schema.]object

Schema
W7 =

[

el 27|00 o|ES 2388 AYLICh

—

i

Object
HOIS, 7 Z2AIN, &= T{7|X|Q| O|F§0| EA|ELIC,

10.1.2.10 DISCONNECT
DISCONNECT &2 X HO|EHo|ACe] HZAZ H&LCH 2Lt EDB*Plus = E[X|

oL,

DISC[ONNECT ]

10.1.2.11 EDIT

EDIT FF2 2 MA mtolLt SQL Mol HEEAE 757 s 2/f HAU7IE ==L
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ED[IT ] [ filename[.ext ] ]

filenamel.ext |

filename2 2|5 HEZZ|t M E2|7| AT ThEo| O|SYLICt ext2 Ot =YX L|CE

Otof T AT sald F salo] BYRE flenameo| KD W MY +& YFUC
EDITE 1} 90| KIE THU0IS0| sol A2 B4 FFYELICE
OoF TU0|S j7f#4t EDIT YHOREE M2 PUCH SQL HIo] AHAL B2
2
=

10.1.2.12 EXIT
EXIT 332 EDB*Plus NS =5t 2BHMHM=Z MO E Z=8LHCH
QUITE EXITQ| 500 QL|C D75 X|YS}K| RSB EXIT SUCCESS COMMIT &&= Ziat

#&L .
{ EXIT | QUIT } [ SUCCESS | FAILURE | WARNING | value |variable ] [ COMMIT
| ROLLBACK ]

SUCCESS | FAILURE |WARNING

gl ACE uielsle 29 HHO| oEsfm MMl MM, MIjLp SUCCESS, FAILURE, 9f
WARNING ZtZ{o|l CHst ZT7} LIEILFS BIEtRCO| ofFdts SEXHE wheisi|ch
7| 242 SUCCESSL|Ct

value
et C 2 A 1 M4 Zho| BehElL| o

variable
Ho== DEFINE 1t ob/H g Lch O Zr2 dtet AEZ M "tehE L Ch
COMMIT | ROLLBACK

OHoF COMMIT A HE|QUCHY, 7ol £X @2 YHjoles Z& Alo| 2 ot
ROLLBACK7} X|IHE|QCHY, 79 €IX| %2 ¢iEojes E& Alo| £ 4 ot
7|22 COMMIT QIL|LC}.

10.1.2.13 GET
GET &3 SQL HIOofM 0Tl mo| HH=0 2= FHL|Ch

GET filename[.ext ] [ LIS[T ] | NOL[IST ] ]

filenamel.ext |
filename= SQL HIHO| 2E 3s}= IOl 0|2 L|C}
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exts= THUO| SHAIXFQILICE Bro} THeIo| SHXIT} sqlO| QIR sql SRRLE flenameS
N8RS W e == gt
GETL gt SHEXF Qo] X HE mYS sql SEAZ 7™ EHL|CL

LIST | NOLIST
Bhop LISTS XM ECHH, SQL HEQ| HHAL mo| 2E 5|o1_ of EAE|0f FLIC}
NOLIST7} X|HElCts, 22 glo| ®A| EL|C} 727

10.1.2.14 HELP
HELP @2 Fxo] o

& 2L 58 FHe =ags U
E2HE HELP X|H1 59

=2
=
of §IL|C}.

{ HELP | 2 } { INDEX | topic }

INDEX
sig g2o| olgAs EAIBLICH
Topic

£38 FH el 0|F, 0§ S0f EDB*Plus E&, 0|42 =80| 27 EL[Ch

10.1.2.15 HOST
HOST HH2 EDB*PlusZ2EEH 2N HHS Ao C.

HO[ST ] os command

os_command
2IMN HE2 HdAHELCH

—

10.1.2.16 INPUT
INPUTZ X 2421 20 SQL HIHO| HAEQ 2tele] =I5 2t FE HEZ|YLILh

I[NPUT ] text
L2 INPUTO| A|EA TS SELECT @S RASHL|CH

SQL> INPUT SELECT empno, ename, job, sal, comm
SQL> INPUT FROM emp

SQL> INPUT WHERE deptno = 20

SQL> INPUT ORDER BY empno

SQL> LIST

1 SELECT empno, ename, Jjob, sal, comm

2 FROM emp

3 WHERE deptno = 20

4* ORDER BY empno
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10.2 EDB*Loader
EDB*Loader= EnterpriseDBOj| L3t 1 4s CHZF OO|E EHYL|Ct 1742 Oracle SQL*Loader
<3t OIHL|0|AE X|&gtL|C}. EDB*Loader= Oracle SQL*Loader MO WS AS 4= U0 HH

2hel o7 40| St Hgts 'ors YLk

10.2.1 EDB*Loader 8.39| 7|5
« ANE 4= -#E =Y, HEF5= HOlEH 29 7|5
.+ J|E ZE - AHs| 23 4 s 2Y Al
*  Delimiter Separated Values (DSV)& ZE sl= &2
o b oY ALE HOHZEREEH UHH| &5 1¥8E 2ESt=s 59
« 2L D2NA S0 WME Q2L 2c MUS
=7 AL Fo|, FEE7| WMol X|YHQ FE 585X Y= AHHo 2
2E 7% 4= QCt (However, users can request continuity across errors by defining
the number of recoverable, non fatal errors to allow before aborting.)
» UNIQUE @ NOT NULL M$t2 HEX 252 st= 5ot 4sof Fuck
« WX =Y it 2= M2 XHELCH
«  THH, E2|AH, 452 7|2HeE mE|M fdAL

10.2.2 O] E2|ANM X|EX| 2= 7|5

o2 7| Mot AFEQ 2 EE 5
c X, EZ|AH ME2 MY FEE 2

= o
« HX %L HolEz XY H= 2
o

ST =
* MO o Ofdl HIO|E 2| Atet
g2 72 4 muE 4 AsH

10.2.3 H& ZQI0|A EDB*Loader A|ZE}

edbldr -d dbname -p port userid={user|[/passwd] |/} control=control file path
log=log file path bad=bad file path parfile=param file path skip=skip count
skip index maintenance={true|false} direct={true|false} errors =

error count

HolE 8M 2E:

-d DBNAME CO|E{H|0|A 0|2

-p PORT GlO|E| 2EE 9f8) Oj7fpiss HZHs}7| 93t =

|m
H>
Rl

USERID={username [/password] |/}
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CIOIE{HOIAS W& I ALBSIY| 9Is) ALSAIYI HAYES XIYBLCL I 5 oILIE
MR 1 RYRIEE MSRYD HACO) S ZETE T HOICH TS 7/ O]
AFSEITHR HIO[EHIOIAE 2YNA TS AFBSt] AZE A= HYLICh (e OS

MEXRE/HAE 2T

CONTROL=control file name
Mojmel Htf 28 2eE =+ s 0lF= AFYLICL o] 7|2 &EXtes .o YL

=1 O

LOG=log file name

20 ool ZEof Z2E =Y o+ Us 052 XFYLICh Thef Of iz #H 47t X' E[X]
REUCIH 21 OjY O|F2 log S0 = =5t MO TS WELCH ESF MO oY=
€2 CEEZ] 2K 2d & DAYt O 7| SHAE logQ Lt

DIRECT={TRUE | FALSE}

EoteH AMEElE AHLISS ZrE|ALLE 7|E0 7|%Hd2 2Eo| Zngl2 FALSE YLIC .

2o ¥ Z= g2 TRUEYL|CH
ERRORS=error count

ZE Yol STty Mol RorE0E £ A= o2 Ao Mets AFgLLh 2 7= el
o

SKIP=skip count
BE &z Ao27H HO|H nteol o] $E|0{0F ot x7| & & XFHHLC

SKIP_INDEX MAINTENCE={true|false}

ORob Dff et true W, QlEAO] 9K B4 RE S AF FEi 2eo| YHgoz
A x| SLICH OreF B Bl0]20| Q0| QEAT QUCtE, RuE mAIELCH 4ol
dela MAFE IS RuEA WSO 7| s) AUAS & Wast ULct

Oj7h = ohel Zo Y25 Zotd 5= s 0|2 AEYLULh o] Y2 7|2 =EYo|
gla

Of ojzii==off S5 & + AAE FF 2o 2= 7 H+7F S EFHLIC
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BAD=bad file name

L ordel 2 428 =2 & + Ue 0|5 AEgH Lt
THOF O DH7HEH=7F R (K| QACHH, O LiE M| O|F2 .bad &EAt2 MO oY 0|F0
S|REIL|CE £33 MO DY M Z2 ClHER| QX2 EAE ZHYL|CH 7|2

ot

SRR bad L Lt
DISCARD=discard file name

ZHY 4 Yk 0122 XFBLCL BHeF O] Bzt

AT =l O (discard file)o| A =3, =
o dsc eRtel S| Mo mYe mEL|ch =3 Fof
| o

&l QUCHEH APK| El I}
opnr 22 CMED] /X2

any 3 HO|E2 2E & + Bl 2% 1 HIE=YLCh 2Hef o] o7t X|Z= X
BEACHHE MHE T 0|2 .dsc &FAret e/ Hof LS WELCh =9 Hojoeda Z2
ClAEg X2 2HEE AYLC 7|2 SEX= .dsc YL|Lt (Only those recodrd which cannot
be loaded into any of the involved tables, because of failure to match the corresponding WHEN
clause, will be logged into this file.)

olet Z2 7|52 AL o] AREX| HX|T 28 MY 2E =2|0f 2siA ECh= Ao
F oI5 A| 2.( Note that such records are not rejected by the backend, but by the selective

loading logic only. )
10.2.4 EDB*Loader Examples

10.2.4.1 Basic Syntax

load data

infile '/tmp/mydata.csv'

badfile '/tmp/mydata.bad'

discardfile '/tmp/mydata.dsc'

into table emp

fields terminated by “,” optionally enclosed by '”'
(empno, empname, sal, deptno)

10242 72 & 3

Ho

Column T2, FILLER 7|9/E S2iA. Filler 2 ALSAF X| 42 HEZ Alst=g
A+EE L Ch

load data

insert into table T1

fields terminated by ','
( fieldl, field2 FILLER, field3)
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10.2.4.3 Fixed Width Column Syntax
T= AY 0| AFELLL EE ME22 2H20] ¥=S FE5H0]

2Ql5t= of LCh.

Atol UK EEO| Ot aS

—

Ho

load data

insert into table T1

( fieldl POSITION (1:2),
field2 FILLER POSITION (4:8),
field3 POSITION (60:80)

=

0.2.4.4 Multiple Table Syntax
2z

CcCC

= 22 off Yol =4 HO|Z0| 2E HiE 520 YN 2Y02 ASEE oYLt

load data

infile '/tmp/mydata.csv'

append into table empl when (1:3) = '100'

(empno POSITION (1:3), sal POSITION (5:7), deptno POSITION (9:11))
append into table emp2 when (1:3) = '200'

(empno POSITION (1:3), sal POSITION (5:7), deptno POSITION (9:11))

Here any record which does not match any of the WHEN clauses will be put
into

the corresponding discardfile

10.2.5 Notes

1. TRAILING NULLCOLS X|&

atof 0|%{0] XIFE/P @ HO|E T populated B 4 gl O FE MmN LB 2E
0| null2 HEA|E L Lt (any following columns that cannot be populated from the input data file
will be marked as null. e.g.)

Into table emp trailing nullcols
(empno, sal, deptno)

A

Brop 1 A

0%

of L1t &

rlo
o
H
oot
m
i=)
30
rir
ox
Ho

1,2

J2/3 deptno WEL HI 0| Tl NULL Zrol &% 2 HYLCh

2. INSERTO]| [atA TRUNCATE/REPLACE 7|9JE7} X|QELIC} O[3t 7|YE Tt ALRSlE B2,
2 HOIZ2 ZETF AFSHY| Ho| T2 2 AYLICH
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Load data TRUNCATE into table T1
Load data REPLACE into table T1..

3. O|40] 7=
P L APNES
AL

2tof INTEGER H|O|H EfO|2tE 1 HIO|H o2 2%+ Ao mAs A AsHEh 7|2

oF HIOJH Etgat Z
= &g HolH

EAE AAEH
7

o
—_

Hbai ] L
Mot= HE

L2 TE ofct oolE EfYe XY 4
a e |

=
siMof tHsiM Z2FE UL 6E =9

—

r
d

siM2 SXtEolD 1EHof ChsAEt ol2iet GOl WA XYY HeLch
+ CHAR
* INTEGER EXTERNAL
*  FLOAT EXTERNAL
 ZONED EXTERNAL
« DATE
103 55 4 252
S5 4% AHE MZ 722 Hoj DBAZ 518etn £90| HEHEl MAO|Lt ALY
HHOl @82 OlxlE olME oiy|"oIx] FHELICh
O E0| B4t WM B0l OfLzt £HEE JChEls AIZIE BYSLC HEEN YL
Wkteo@ 7|CHUCh 0|24 SHeof B 20| JHsELIC ojHEs A% Y
WARSD SHHE ZAS HYLIT
0] 752 LR Jlctels OMES] £AE FFBLCEL UK AlAHO| OHHES
HABHHM oSt TP TS WRED #H BE $HOR THFLCE 0| 75 ¥
ye|xof Zete oz ofaEL

10.3.1 DRI &Ai3}

EfO| CO|E, M2& =7| Oj7f =, timed_statistics o] 229 AQX| 817 Qs =7}

| RAE LT

O| 42 postgresgl.conf IA0A MMHEDE OfL|2t A|AH RS AEY = U= SF WHHS
YLt

LBt 2t TRUE EE= FALSEQIL|CH FALSEZF 7|232t0| &= Ziab SHY|

(The valid values are TRUE or FALSE, with FALSE being the default.)

HO|H= 2t 2 M0 AXD & O2|0 ZEZL AdtE o =& Lo of W, Zzfol HHZ

HOlE= +&EX HsUTh
10.3.2 Catalog views

10.3.2.1 SYSTEM_WAITS
7|Ctel= St & O|E2 7ICtEl= MA & & JICiEl= AlZHE QofetLCh
(This summarizes the count of waits and the total wait time per session for each wait name.)
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Lok 7|t Ao Foat AOigts EAIRLCH

Column \ Type | Modifiers Definition

———————————— B it i B

wait count | numeric | number of times the event occurs

avg _wait | numeric (50,6) | average wait time in
microseconds

max wait | numeric | maximum wait time in microseconds

total wait | numeric | total wait time in microseconds

wait name | text | name of the event

10.3.2.2 SESSION_WAITS
O| A2 SYSTEM_WAITSO| ols Q9tk|= XtAMet CfO[Ef 2Lt

Column | Type | Modifiers Definition

————————————————— e e s
backend id | bigint | session identifier
wait count | bigint | number of times the event occur
avg wait time | numeric | average wailt time in microseconds
max wait time | numeric(50,6) | maximum wait time in microseconds
total wait time | numeric(50,6) | total wait time in microseconds
wait name | text | name of the event

10.3.2.3 SESSION_WAIT_HISTORY

O] A2 MMof sl K|k 25 wait O[HIEZF 2 |0 RAFLCH

Column | Type | Modifiers | Definition

———————————— e e e it

backend id | bigint | | session identifier

seq | bigint | | number between 1 and 25

wailt name | text | | name of the event

elapsed | bigint | | elapsed time in microseconds

pl | bigint | | wvariable #1 - meaning dependent on
event

P2 | bigint | | wvariable #2 - meaning dependent on
event

r3 | bigint | | variable #3 - meaning dependent on
event

ot ol E H=

select * from public.system waits;

wailt count | avg wait | max wait | total wait | walt name
o ___ D fm D o o __
128 | 0.000999 | 0.006211 | 0.147253 | db file random read
44 | 0.001440 | 0.020071 | 0.121372 | query plan
52 | 0.000077 | 0.000211 | 0.003856 | sgl parse
574 | 0.000000 | 0.000001 | 0.000038 | first buf mapping lock
acquire
157 | 0.000000 | 0.000001 | 0.000022 | xid gen lock acquire
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128 | 0.000000 | 0.000001 | 0.000012

acquire

14 | 0.000000 | 0.000000 | 0.000000

(7 rows)

select * from public.session waits;

| buffer free list lock

clog control lock acquire

0.

0.

0.157311

129423

004113

.003671

.000609

.000418

.000063

.000038

.000021

.000009

.000008

.000001

.000001

.000000

.000000

.000000

.000000

total wait time |

backend id | wait count | avg wait time | max walt time
wait name
e o e e o
+__
11222 | 43 | 0.003658 | 0.020071 |
|query plan

11222 | 87 | 0.001488 0.006211 |
db file random read

11222 | 53 | 0.000078 0.000211 |
sgl parse

11350 | 6 | 0.000612 0.001760 |
|query plan

11350 | 6 | 0.000102 0.000193 |
sgl parse

11354 | 2 | 0.000209 0.000346 |
|query plan

11354 | 1| 0.000063 0.000063 |
sgl parse

11222 | 537 | 0.000000 0.000001 |
|first buf mapping lock acquire

11222 | 157 | 0.000000 0.000001 |
xid gen lock acquire

11222 | 87 | 0.000000 0.000001 |
|[buffer free list lock acquire

11350 | 120 | 0.000000 0.000001 |
| first buf mapping lock acquire

11350 | 19 | 0.000000 0.000001 |
xid gen lock acquire

11349 | 1] 0.000001 0.000001 |
|first buf mapping lock acquire

11222 | 14 | 0.000000 0.000000 |
|clog control lock acquire

11354 | 7 0.000000 0.000000 |
|first buf mapping lock acquire

11354 | 4 | 0.000000 0.000000 |
xid gen lock acquire

11349 | 1| 0.000000 0.000000 |

xid gen lock acquire
(17 rows)

select * from public.session wait history;

backend id | seq | wait name |
p3
———————————— B it ittt L P e
____I_____

11222 | 1 | first buf mapping lock acquire
| O

11222 | 2 | first buf mapping lock acquire
| 0

11222 | 3 | first buf mapping lock acquire
| O

11222 | 4 | first buf mapping lock acquire

| p2 |
e
01 0
01 0
01 O
01 0



11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11222
11550
11550
11550
11550
11550 |
11550
11550

11550

| 5 | first buf mapping lock
| 6 | first buf mapping lock
| 7 | first buf mapping lock
| 8 | first buf mapping lock
| 9 | first buf mapping lock
| 10 | first buf mapping lock
| 11 | first buf mapping lock
| 12 | first buf mapping lock
| 13 | first buf mapping lock
| 14 | first buf mapping lock
| 15 | first buf mapping lock
| 16 | first buf mapping lock
| 17 | first buf mapping lock
| 18 | xid gen lock acquire
| 19 | query plan
| 20 | xid gen lock acquire
| 21 | sqgl parse
| 22 | xid gen lock acquire
| 23 | first buf mapping lock
| 24 | first buf mapping lock
| 25 | first buf mapping lock
| 1 | first buf mapping lock
| 2 | xid gen lock acquire
| 3 | empty wait event
| 4 | empty wait event

5 | empty wait event
| 6 | empty wait event
| 7 | empty wait event
| 8 | empty wait event

acquire
acquire
acquire
acquire
acquire
acquire
acquire
acquire
acquire
acquire
acquire
acquire

acquire

acquire
acquire
acquire

acquire

5694

164
0
0
0
1
0
0 |
0 |
0 |
0 |
0 |
0 |
0 |
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11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11550

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

11

12

13

empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty
empty

empty

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

wait

event

event

event

event

event

event

event

event

event

event

event

event

event

event

event

event

event

xid gen lock acquire

query

plan

xid gen lock acquire

first

first

first

first

first

buf mapping
buf mapping
buf mapping
buf mapping

buf mapping

sgl parse

lock

lock

lock

lock

lock

xid gen lock acquire

first buf mapping lock
first buf mapping lock

first buf mapping lock

|
|
acquire
acquire
acquire
acquire

acquire

acquire
acquire

acquire

40 |
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11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11554

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

11555

14

15

16

17

18

19

20

21

22

23

24

25

10

11

12

13

14

15

16

17

first

first

first

first

first

buf

buf

buf

buf

buf

mapping
mapping
mapping
mapping

mapping

lock

lock

lock

lock

lock

xid gen lock acquire

query

first

first

first

first

first

plan
buf
buf
buf
buf

buf

mapping
mapping
mapping
mapping

mapping

lock

lock

lock

lock

lock

xid gen lock acquire

query plan

xid gen lock acquire

first buf mapping lock

sgl parse

xid gen lock acquire

first buf mapping lock

xid gen lock acquire

empty wait event

empty
empty
empty
empty
empty
empty
empty

empty

wait

wait

wait

wait

wait

wait

wait

wait

event

event

event

event

event

event

event

event

acquire
acquire
acquire
acquire

acquire

acquire
acquire
acquire
acquire

acquire

acquire

acquire
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11555 | 18 | empty wait event | o] 0]
’ 11555 | 19 | empty wait event | 0| 0 |
’ 11555 | 20 | empty wait event | 0| 0 |
’ 11555 | 21 | empty wait event | o1 0]
’ 11555 | 22 | empty wait event | 0 | 0 |
’ 11555 | 23 | empty wait event | o1 0]
’ 11555 | 24 | empty wait event | 0| 0 |
’ 11555 | 25 | empty wait event | 0 | 0 |
0
(100 rows)

10.3.3 DRITA AR EE =33t AR

L o] HEE ME7| SIsh WHY Tart Ys s4ot Ho[20] UZLCH 1 3 Statspacket
ze waoz wn

2. H Bimz YEE J|CHE|7] 2o AlEALt 40| 20| YHEl= snap_tables.sqls A& eLICH.

(First, run snap_tables.sql, which creates a sequence and 4 tables to hold wait information.)
. 87tX| =5 MM3l= snap_functions.sql ASHEHL|C}

.0 mENAL Chenp 2

. Select * from edbsnap();

of g AYME AIRELLCH

. & (workload)2 Al etL|Ct.

. Select * from edbsnap();

© N oUW

. 0] AL This will take and end snapshot.
Select * from get snaps();

0| B W A|ZHD} A IDO| 222 gHeitL|Ct X2 BiLf Lh 1 0[4o] ®a

oot
i

select * from sys rpt(l4,15,10) as "System Waits";

7|CtE|= A|l2H HEE LS &L CH( This returns system wait information.) Q4= 18 ArlstL|Ct.
LH
=]

[ |
A ID 28 A|ZfgL|Ct A”IDRt 35 ZEELICE [0M n B WO = ZoffL|Ct
select * from sess rpt(14,15,10) as "Session Waits";

JItElE Mol YEE EIESEULL 2 18 HYgLth AHID 2

i

A|ZstL|CH AYIDY 38



select * from sessid rpt(14,15,10) as "Backend Session Waits";

O gt £ Holl=of i3 7|Ct2l= MMl EaME MA|gLLC 2l 12 M gL(Ct
AHID 27F A|ZHEIL|CE AHIDRE 32 =R ElL|LC} backend_id to return

select * from sesshist rpt (14,15) as "Backend SessHist Waits";

O] gt ST WALT 7|Ci2|= MMl oj5e EAME MAlgLCE 2 15 HYUSLIC,

D 2& A|Zt2tL|C}. backend_id to return

>
(=
e

Blks H(p3)2| &A= =50 AOX|= ==X YLICL. AKX O|Z0| &4t 10| & AYL|CE CHE
25 97l 2o Ze|A0 f=5tA 2 AYLCh

AN = Ue BEE AW HOIZ2 MA -

Select * from truncsnap();

AW HOIZ 20| ARAFS HRIE HA -

select * from purgesnap(20,21) as "Purging range of snapshots";

ro

T 1L @ 20| AR 22

10.34 7| O|HIE MM

wal write : #{12I2C T2 MATF HEO| 21 HO|EE MEe AR LMEL|CE YtXoz
@Ol == Aozt 7|oistn ASLIEL

wal flush: HIHE C|ATZE Z2A|E O 2HlSHL|Ct
wal file sync: Occurs when log is being synced to disk.
wal_sync_method Of7fEH =0 20| Qe Z = fsync

E L2 952 open_syncOf Of D75 HAPst= Ao 25 dE &+ USLICK

wal insert lock acquire : WALO| A= Z9t short-termE (The short-term lock that is held while
writing to the WAL) =& =Xt= wal HI7} 4B ZiCte A8 LEIEX|E ZEL|CH

wal write lock acquire: WALO| Z2{4g [f(The lock that is held when flushing the WAL) 0|42
wal E{¢({Qt & US| C}

control file lock acquire: It 0| AHO|E Ej= A2 MO Of ZdstL|Ct LEHo2 L

ARZh E[OfOF gLt

rlo

423



checkpoint start lock acquire : BiQIE T Z AT HIEQEQ bgwriter ZEMNAE HFT Y
AL C.

clog control lock acquire: {0l 22} HIAZQE0| LrAistL|Ct

bgwriter communication lock acquire: bgwriter= BHUE T2 MAQ MEHSHE SQF 2oL Tt
db file index read : QIHAES Ql= FOF 2HMstL|CY.

db file table read : HO|ES %= SQt LAELICH

db file index write : QIGIAE ML SO YrAISHL|C},

db file table write : H|0|2& ML SO QhAisHL |},

db file sync: Bl = T Z M|A fsyncOf O 22|= Z0| ghlstL|ct.

This occurs if the backend process has to tell a file to fsync.

db file extend : 2t 22 50| &xo| BEo=Z mY & BHE0| FIte 2Tt UCtH

HEANSEL| T},

rir

=
query P|an FHE2 2EE0Y 22 A= SO gLt
db file random read - n/a

Iwlock acquire — n/a

proc array lock acquire — n/a

buffer free list lock acquire — n/a

xid gen lock acquire — n/a

first buf mapping lock acquire — n/a

db file random write — n/a

sinval lock acquire — n/a

freespace lock acquire — n/a

checkpoint start lock acquire — n/a

btree vacuum lock acquire — n/a

shmem index lock acquire — n/a

subtrans control lock acquire — n/a

multi xact offset lock acquire — n/a

rel cache init lock acquire — n/a

multi xact member lock acquire — n/a

HEE= HE EOF ot S@gstA HHUAM 2 HISS AX[Sts AS dELIC
2N AREAL /O 7ICtE|E 7t & =AE TEULE gL O 7|CHE2
CPU AtEEat & AlZFe MM F7t Z|OF ghLtt.

on

0
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ChE YR OB, OMIEL 2412 AHOR W ZWO| ZL 28 FE ZY W, LI0iK| Azt
CPU AIZt2 2R3t RO, OMEE XBEX @42 4 UL

(In other words, an event may not be significant if it takes 2 minutes out of a total measurement

interval of 2 hours, where the rest of the time is consumed by CPU time.)

CPU "work” A|ZHO|LE CHE "wait’ AlZt SEHAIZIY] THQA RRO|SX| T3 A|ZH0| HH
AlZtel HIgQILICE e Thel Zaefof FLch

Whichever component of response time, CPU "work" time or some other "wait" time, is a

significant percentage of overall time, should be looked at for it's appropriateness.

oE S0 B2 &2l CPU AZH0| 22| AHME ngst=0 HE227t HFE X2 37| W0
A8 E £ UEL|CE (For example, a large amount of CPU time may be inefficiently used to swap
objects into and out of memory because the memory has been sized too small.)

SIEROf, OS, HERA, 53| ofE2AH0[M sql BB=ZS Z&doF ghLfC.

=
—
£35 =2 Y7ITA 7|=et RE HAE FHELCL

S H

(Recommendations on tuning steps based on particularly high readings for above events. )

1. Checkpoint waits : §|3XZQIE Of7H=£= checkpoint_segments 2} checkpoint_timeout Z0|
xYofop o WA} UChs HE FH2BLICh

2. WAL-related waits: £ ZCt= AS 72| 2L C}

3. sql parse: 0tef = O™ =H

rhn
o2
on
Mo
>
o
o
>
|.ﬂ
o
-
o

4. db file random read: Bt = O

re
Jal
n
_?l

Mgt gAet SA 7 EXfst

rr
P}
mjo
oY
>
o
-
inl

5. db file random write : BtQF =CtH bgwriter_delay ZtA%t QI+ USL|CH

6. btree random lock acquire : QIEIA = ChA| G|
S A 2 ghL|Ct.

4]
]
rr
N
o
il
Ic
I
Il
rjo

fo
ofm
>
N

10.3.6 =7} 7|51} 8.3a|A0 =7E Holg
83 2|20 CHsH F=7kEl 5 "snap” H|O|21t F=7tE 6 7|50 FItE[}AELIC
Oracle Statspack/AWR E 1A 0| AAHL|7]| Qo AF=2E 5= USL|CH

A LHAFE
— Hd A

Mot

P, HE A

>

3 71221 HOE2RH &Y HojEH= 0|8 HOolE2 MFEUCH

mjo

1

425



Catalog Table  New DRITA Table

pg_stat_database — edb$stat_database
pg_stat_all_tables — edb$stat_all_tables

pg_stat_io_tables — edb$statio_all_tables
pg_stat_all_indexes — edb$stat_all_indexes
pg_statio_all_indexes — edb$statio_all_indexes

22t 22 HOolE1 &H gadke 7ls2 M4 21 gLt
a gas FOE AYMAE ALO[Of deltasOff 210 &l L|C}

e stat_db_rpt

* stat_tables_rpt

*  statio_tables_rpt
* stat_indexes_rpt

e statio_indexes_rpt

NgEoz MWME 4 QL) Edbreport St4E
O A

o=
NEHe= 2% 2 Ef o| QIX+E 7HK|

ol3fst Z+2 A|Xtat ALHAF IDE2 OFZS StA ELCt
Usage: select * from stat db rpt(22,23);

Stat_tables_rpt, statio_tables_rpt, stat_indexes_rpt, statio_indexes_rpt :
#BtLch.

|II- E|0|'=’ El. [

o
°
L= ALL o ZHEE ME) HOojE AMES 18- H Lt

Usage: select * from stat tables rpt(22,23,10,“ALL");

© ok Z+2 ALL USER EE&= SYS. SYS EH|O|£/01HA

ofg{gt 7|52 €2 2=

i

AHAF 2291 23 AHO| 7|ZH0f| pg_stat_all_tables2Z 5 E H|O|& E4 2| 2|10 deltaE 2=
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A YLILt.

Edbreport &£ CH2 7|501A 2E HO|E2 FIIHo2 A~ YuE BESID sk
QE| OOt A|EE|D AW IDE OpZZSLICH

St stat EFRO| ==Xt0f| XM O topn BH=9O| A|Rt0|| HEIXO| M (There are 2 constants set in
the beginning of the function that control topn number of rows and stat type.)

101F ALL zb2t U CE dgiLt 288 Bgdd = ASHCh

Usage: select * from edbreport(22,23);
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