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Introduction

Oracle DT —ZAR—=2FfHME 13, 77 )5 —2arvad—F2IFLAERE TR ELEETI, 7V —
¥ a v Oracle 3525 & O EDBPostgresAdvancedServer (AdvancedServer) BEICETFIND Z L 2 ZRL £9,

AdvancedServer T Oracle 7— X X—A L MO H 27 7V r—>a VERKT 21, 77V r—v 3 Vol
ROHHINIEEIFICERTILELRD D ET, 221X, O 27 TV r—va v EAKT I VWS
ok, HEMEDOH2HDEEINT 5 L 2 EKL £7,

* SQLAF—hMAV IBLXUOFHEMa Yy 7 THAT 5V AT LB L UHAAARBEEL

e ARNTRTUY=Uy, BB NUA—, BEIURY T —=IDT—EZR=AY—=N—ll7 ) r—rarn
Vv I EMERTSHEEDANT KTy —Y ¥ 53 (SPL).

e Oracle F— A R—2 L H¥MDH 55— X8

OracleSQL & H¥at:DdH 5 SQL AT — KM AV b
e Oracle DT —RF 427> at ) b HBEOH LV AT LHZA T 22—

HHEDH % SQL #3L, B BEOE 2 —DFHMIZ DWW TIE, FOracleDevelopersSQL 574 KD 7 — X R —
ZHEMMER] 22U TS0,

EV R Ry =V D—THsd 71—y L BB X > TREL X N 5 B2 DWW T, TOracleDevelopers
EV A VR T —VDT =X RX=ZEHMEH A F) iZHBEEIhTwET,

AdvancedServer D1 Y A M —VIZEEFNLHHMDH 2V — VB L2 —F 1) 7+ (EDB*Plus, EDB*Loader.
DRITA $ & U EDB*Wrap) OffifiZ D\ Tld, OracleDevelopersToolsandUtilitiesGuide DT — 4 R— ZEH¥E %
ZRLUTLZEW,

OracleCallInterface (OCI) 2R L TNz 7 7V 7 — a v D4, EDB ® OpenClientLibrary (OCL)
FINo6DT7 IV -y a v e OMAEERMZEH L £9, OpenClientLibrary OfFEFHIZEE T 2 M2 DWW T,
EDBPostgresAdvancedServerOCLConnectorGuide % 2B L T 72X\,

AdvancedServer (Z 1%, PostgreSQL F7zi% Oracle DT — X RX—Z7 7V —3 a VORI E 0RICT 5 85
Bty FAEENTWE T, AdvancedServer D F R TDREEEDFEMIZ DWW TIX, EDBWeb %1 b TAFHHEL
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A—HF =3 =aTVEZRLTIEI N,
AdvancedServer D K ¥ 2 X ¥ MIRDGHR1LS AFTE £,

https://www.enterprisedb.com/edb-docs
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1.1 Configuration Parameters Compatible with Oracle Databases

EDBPostgresAdvancedServer (%, PostgreSQL 3 & U Oracle & H#fMEDH 27 7V r— a vORFK L EiT%2 Y
RA=PFLUTWVWET, —HOY AT LEMEIL, & %< D PostgreSQL & 7z 1& Oracle ¥ HILETEMET 5 L 512 &
HTEET, ZhHOBEX, M TA—X—itk-oTHIWEN £, postgresgl.conf 771D T
A—R—BBEEHTDEL, JF7AZ—HNDTRTDT —AR—ZADHEPEEINETH, 2—F—F/FI/N—7
FaAY Y RIAVTNAIA—R—fl% SETIZTE, vV avOARIHELET, THHoD/TA—X—IFRD
EBHTY,

e edb_redwood_date —DATE FIZHfl 2 VR =2V b ZFETE2RE S 2HIH U £9, Oracle T—X
R—2 L HEMDH Z2E/E%21T7 5121, edb_redwood_date % TRUE IZEREL X9, edb_redwood_date
S UTLIZEN,

* edb_redwood_raw_names —Oracle VAT LA RATNLRRTEL EZIILT—AR—AF TV b
ERNFTRRTDVNLFETRRT D020 U ET, Oracle T—XRX—A L E#EDH 2WED G EH
edb_redwood_raw _names &7 7 A )V MED FALSE IR ESINET, T—EAR—AA TV T bEMN
PostgreSQL ¥ AT LA X B ZIZEBIRTFEINT VWS L 51K RT 5121F. edb_redwood_raw_names
5 TRUE WCEEL E T, edb_redwood_raw_names SR LU TL 7ZI W,

e edb_redwood_strings —CFF D HIELEMED 72 HIZ NULL 2D X FHIZEL K U EF, Oracle
T—RAR—ZA L HBMEDH BEE%2 1T 5121k, edb_redwood_strings # TRUE IZHZEL £7,
edb_redwood_strings % SR U T 723\,

e edb_stmt_level tx -fIEE N/~ SQL I Y ROHEBO— LNy 72 AF—hA Y ML R)LOB—
NNy TDRIZFHLET, 77 4 D PostgreSQL BIEOHED LS 12, BIEO N Vv HF o ¥ a
VEERDPHBHIIZ O =Ny JINFRA, Oracle T— X RX—ZA L HBMEDOH 2E8/EE 1T D 1T1E,
edb_stmt_level tx % TRUE WL EL ET, 72720, M ICBBELEAICOAFHLTIEZI W,
edb_stmt_level tx #ZWL T ZE W,

e oracle_home —AdvancedServer 2’1E L\ Oracle 1 Y A —LF 4 L2 M) 2T LSIZLULET, oma-
cle_home # B L TLEI W,

1.1.1 edb_redwood date

I Y ROHOT—XE Y LT DATE HERINDGE, Wk/NT7 A —&X— edb_redwood_date »¥ TRUE IZ7%
EFENTWBGE, T—EAR—AZT—TVEENREFEE NS & &2 TIMESTAMP (ZA#1xh 3, LMo T,
Rl v R—3 Y b HANE LIS ET, Zhik, Oracle ® DATE T—XE X —H L TWE T,

edb_redwood_date #* FALSE IZHEINTWVWA%E, CREATE TABLE F721X ALTER TABLE IV Y K®D
FDT —RBE R A T « 7 PostgreSQL ® DATE T— X ED F FIZ4 D, T—RAR—AZZDFEERMINET,
PostgreSQL @ DATE 7 — & 8%, FNZHf 2 R—% > FORVWHMNOAZEML £ 7,

edb_redwood_date OFEIZE%ZL L. DATE W SPLEE 7Y a vyOERDT—XE SPL Juv—y v £

1.1. Configuration Parameters Compatible with Oracle Databases 3
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721E SPL DR T A =R D F =R B Y MOa v FFAMNTT =X U TEKRINDGEEB. 7213 SPL
BB OR O ERIT, HIZHNEMIZ TIMESTAMP IZEMI NG -0, FHETIHEIFEMaI Y R—% > M2 UHET
g/ij—o

H A/ 7 — 2 BUDFEMNIZ DWW T E, [Oracle BAFE I T —ZRXR—=XFHMEY 77 LV AHA4 R 22JRL TL
72XV,

1.1.2 edb_redwood_raw_names

edb_redwood_raw_names BT 7 #J)L MAD FALSE IZREINTWABIES., Oracle 7 X u M 5HRKRT B L,
T—=TN%, Bl NUH—% TuT T L% AP —HZREDT—RR=AX TV 27 PEAPRKILFTRRE
NEFFTYR-—PEINTWVWEHZT I 2—DY A MIDOWTIE, [Oracle h9 AT E1—DF—IRXR—ZBHMEH
AR ] ZBRUTLEZIN, 61, 5IHME SIARTHENTERS Wi 2HAE T,

edb_redwood_raw_names % TRUE (ZKET D &, T—EZR—=ZAF TV 7 b&iL. Oracle 7 217 H 5 KR
U7z & &IZ PostgreSQL Y AF A A XA IFEENT VB BV IZERRENE T, Ld->T, 5IA/FTHES
IAEE 72 4TlE. PostgreSQL THARF X N2 K5 I/ XFTERINE T, SIHMNTHEN TR E iz
i ERE N e BV ITRRINETH, SIHAFIEIRRINEEA,

e ZIX MOaA—F—Z@ER I N, Toa—F—tDty¥arvhlrIhEd,

CREATE USER reduser IDENTIFIED BY password;
edb=# \c - reduser
Password for user reduser:

You are now connected to database "edb" as user "reduser".

reduser X UTT —XR—AILEHTH L, IROTF—TIUBERINET,

CREATE TABLE all_lower (col INTEGER);
CREATE TABLE ALL_UPPER (COL INTEGER);
CREATE TABLE "Mixed_Case" ("Col" INTEGER);

Oracle 7 210 2 USER_TABLES *5&/R"T 5 &, edb_redwood_raw_names 77 7 # )L MH FALSE 123
XN, ZARIEANFTRRINETH, Mixed Case ZLIIEHFEA L L THRRIN, SIAFTHENTVET,

edb=> SELECT % FROM USER_TABLES;

schema_name | table_name | tablespace_name | status | temporary
—————————————— R e et et et Tt
REDUSER | ALL_LOWER \ | VALID | N

REDUSER | ALL_UPPER \ | VALID | N

REDUSER | "Mixed_Case" | | VALID | N

(3 rows)

edb_redwood_raw_names % TRUE IZEE LU TERT S &, fERFRIZERRINS Mixed_Case %2R E, £
BN ETRREINETH, JIHFEIEEINETA,
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edb=> SET edb_redwood_raw_names TO true;
SET
edb=> SELECT * FROM USER_TABLES;

schema_name | table_name | tablespace_name | status | temporary
77777777777777 _t
reduser | all_lower | | VALID | N
reduser | all_upper | | VALID | N
reduser | Mixed_Case | | VALID | N
(3 rows)

Zh o DT, PostgreSQL @ pg_tables WA BT NS R & KXFLINLENR—HTE LD FEL,

edb=> SELECT schemaname, tablename, tableowner FROM pg_tables WHERE

tableowner = 'reduser';

schemaname | tablename | tableowner
_____________ S S
reduser | all_lower | reduser
reduser | all_upper | reduser
reduser | Mixed_Case | reduser
(3 rows)

1.1.3 edb_redwood_strings

Oracle Tl&, XF4» NULL 280 £ 72 1& NULL 4l & it X n s &, #ERIZoXFiiciab £9, 72720, Post-
greSQL Tid, XFH & null 280 F 7213 null 51 % #4592 & null OFERPB SN ET, edb_redwood_strings
NTRA—=RP TRUE IZRESNTWBEE, W OEREHREDRER, Oracle IZX > TITbN 2t DXFHNTRD
%79, edb_redwood_strings # FALSE IZEZEINTWAHE. * 1 T 1 7 D PostgreSQL DEEDMERF
nEd,

OFNE, BENERLTWET,

RO I aVvTHATIY Y TIAT TV r—vavizid, REBEDOTF—TADREENTVET, 20
TN, FEALDREBIZE>TIXNLVTHS comm EWIZETDFI NSO 3, ROI TV Ik,
edb_redwood_string % FALSE W& E L TEFINET, NULL A& ZETRWXFI 2 HEEdT 5L, &
MAERE UTNULL BESEINE 720, 7T VHRICETFEHODH 5MEEDANRTRINET, OTNTD
WEBDHITIERXNTT,

SET edb_redwood_strings TO off;

SELECT RPAD (ename,10) || ' ' || TO_CHAR(sal,'99,999.99") [| ' ' ||
TO_CHAR (comm, '99,999.99') "EMPLOYEE COMPENSATION" FROM emp;

EMPLOYEE COMPENSATION

ROR=T1%: L)

1.1. Configuration Parameters Compatible with Oracle Databases 5
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(HID =I5 D E)

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)

U RI%, edb_redwood_strings ¥ TRUE KR EINTWVWAGEILEITINLFAL 7TV TT, T I T,
NULL #| DfEIFZED X FH & UTHRObNE T, EOXFH E BTV ZERET 5 &, 22 TRV FHPER
ANFEd, ZoOHEIF. BUL2ZZ VI LT Oracle iIZ &k » TEKESNAHERE S LTWET,

SET edb_redwood_strings TO on;

SELECT RPAD (ename,10) || ' ' || TO_CHAR(sal, '99,999.99") [| ' ' ||
TO_CHAR (comm, '99,999.99') "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)

6 % 1 Z Introduction
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1.1.4 edb_stmt_level tx

Oracle Tlt, SQL I ¥ Y R CEFHT I -2 RHETLL, TOHE—DIAT Y NIZL-oTH ER I INZT— X R~
AEDTRTCOEFVRE ANy 7INET, ZHE, ATF—MAVRILRLDO NS UHF IS 3 VS8 IEH
¥9, LA, D UPDATE a~¥ VY R ST ERICHEH LA, 6 fTHEZEHL &5 &35 LHlsH T4
U756, 2O UPDATE AV Y FIZL o TITONZ 6 fTIRNTOHEFIEFEO - Ny 73NnEd, £7ZaIv bF
7iEE— Ny Z IR TOWARWEIO SQL I FO#RIE, COMMIT £7-1% ROLLBACK I ¥ ¥ RPBEFIH
LETREEINET,

PostgreSQL Ti&, SQL 2~ ROFEFHIZHINADFET B, bI VI a VORBUED T —XX—Z LD
TRTOEHRBO—IANy 27ENET, 612, bIvFrvaviddhibREOT FIzRY, loss ¥ oy a
VBB T A HIIZ COMMIT £7-13 ROLLBACK 27 Y R2FHITTH2HELH D 7,

edb_stmt_level_ tx A TRUE (ZHEINTWVWBEE, FIAMILAEIO I I v hINTWRWNWT — X R— 2AHH
ZEHBRIZO =L Ny 289, Oracle DEfEZTI a2l — L XT, edb_stmt_level tx A FALSE IZ&E
INTWBIGE, HAMNII I Y P ENTVWREWT—EZR—2DHEHZOT—L Ny 7 LET,

FERR: N T AV RICHERE R B2 DARENDR D D720, M BELRIGEIZDOA edb_stmt_level tx %
TRUE IZRELTLZE W,

PSQL TEFEINZXDOHIE, edb_stmt_level_ tx » FALSE DA, 2 FHHD INSERT I ~v > KOk
W&o THAID INSERT IX¥ Y RHEB =Ny 27X NBEZLE/RLTWVWET, PSQL Tlk, a~v >V K /set
AUTOCOMMIT off 2HTTAMENH DI LIZERLTLZEWN, T5LRVE, TRTOAT—FAY A
HEIIZ2I v FL, edb_stmt_level tx OMROZIDOTEDHMIZKUET,

\set AUTOCOMMIT off
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

IRDOHITIE, edb_stmt_level tx A TRUE IZEEINT WSO, mMD INSERT I~¥ > N, 2HFHD
INSERT AX¥ YV RDI T —RBIZA— Ny I7INTWERA, ZOR/RT, XFD INSERT A~¥ Y RiFa3Iv b
Frlie— Ny I TEFET,

1.1. Configuration Parameters Compatible with Oracle Databases 7
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\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: 1insert 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 I ¥ Y ROAKH Y IZ ROLLBACK 27 ¥ RBFTFINZEGE. KEAERS 9001 DAL T — LY 7 X
NEJ,

1.1.5 oracle_home

Oracle & —N—~D ) > 7 Z{EFK T 5112, AdvancedServer # IFE L\ Oracle " — AT« L2 bV IZIEET A MHE
MH Y FI, Linux O LD_LIBRARY_PATH ERIEEZH (% 7-1% Windows @ PATH) % Oracle 7514 7> hDA »
AN=NT4LZ P M)D1ib T4 L Z PVIZHELET,

Windows DA DA, postgresqgl.conf 7 71D oracle_home Mi/¥T A — X —DfE% Kb 127
TEZ7, oracle home /37 XA — X —TiE I N/Z{EIX. Windows ® PATH BRIEZEH 2 A —NN—F 1 KL
7,

AdvancedServer % &£E) 9 %7~ N2, Linux ® LD_LIBRARY PATH BEEZH (Windows O PATH BB £ 7213
oracle_home f/NT A —&—) ZHEUNIHRETHHLENDD T,

Linux ¥ —EAAX 7Y 7 %L T AdvancedServer 2 {£819 2551k, A7) A pg_ctl =T 1V T+
ZH) L T AdvancedServer Z BH| 5 L SIZAMITHRB LS5, Y—E XX 27 Y J MNIZ LD_LIBRARY_PATH
MEREINTWEI L E2HERLTLEI N,

For Windows only: postgresqgl.conf 7 7 1 JViZ oracle_home &ENTA—XEHETHIZE. 7710
ERREL CTIROITEBML 9,

oracle_home = 'lib_directory'
lib_directory # oci.dll &8 Windows T4 L2 b DZRNICE S X £,

oracle_home /NN T A =X EHBE L%, EEEZ2ENITHIZEY —N—2FHEBHTILELRHL T,

8 % 1 Z Introduction
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Windows 3 — V22V —LhoH—N—%2FHEIHL 9,

1.1. Configuration Parameters Compatible with Oracle Databases 9
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1.2 About the Examples Used in this Guide

ZDHA FIZRINTWBHNEL, PSQL 7027 F A% AL THPEINTWET, ZhsDflTiE, PSQL Z{FH
THLIITAFERRINEG TV T M EBRLU T, AT SRS U M2 S SICHEIZL T,

Examples and output from examples are shown in fixed-width, grey font

on a light background.

MDRUTHERL T,

» EDBPostgresAdvancedServer D > A b —)LH1iZ, Oracle T — X RX— A & H#MD H 2L T 7 4L b
DERZERNU T, ZOHA RITRSNTVWEHIEFAURERZERT2BEVHYET, 774 bDOH
D H BHEIE. PSQL TIRO I~V Y REFITL, U FITRTHD LM UMREE2IET 5 Z L THEATE
£7.

SHOW edb_redwood_date;

edb_redwood_date

SHOW datestyle;

DateStyle

Redwood, DMY

SHOW edb_redwood_strings;

edb_redwood_strings

o ffilclx, AdvancedServer D1 VA b = VEHIE B L B —R&NEH v TNV F—T ) dept ., emp. B
LU jobhist ZHHLET, emp T—7MIZIE. ZDHA FIZRINTWEDO LA UMREZEHET 57~
DI TEBERDD MY H—=DRNA VAP =L INTVWET, enterprisedb A—/{—2—H—2&
L T AdvancedServer iz 24> U, (RO~ Y REFFLUT M) HA—%2 MBIz LET,

ALTER TABLE emp DISABLE TRIGGER USER;

emp T—7NDRYH—=lF, ROIATY RTHTHT 771 7{LTEET,

ALTER TABLE emp ENABLE TRIGGER USER;

10 % 1 Z Introduction
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SQL Tutorial

AdvancedServer I&, YL —> 3 I T—IR—ABEY T L* (RDBMS) TY., D Y. *relations*ITRTEE
NTWBT—952BEBTDILEODDOVATALATY, Y—Yavid, REWICT—TIL OBFHETT, T4
BT =TT 22 WO BERITSHTIREEIC BN TH B0, ABWIZHAIZEZZ22E LN ETAD,
T RAR—AEMET B HERMIZE 72 TAHD T, Unix 71 7 B4RV —FT A VIV AT LEDT 7 AV
T4 L7 MR, BEETF-ZAR-20—#ITT, L0ERNZERKE A7V MERAT—XR—-ATT,

BT =TI rows*DZFMTEAL V23V T, BEDT—TILDORTICEE L ARIDO*F*Dty hd¥H Y,
BINIRHED*T—F B TF, FIFETCEHESINEIET 2R > TWE D, SQL X7 — 7 NVNDITDIEST % LRGE
TEHDOTRDY FHA (RFMITHRIIZUAEZ L Z LIFTE L),

T—=TIWEET — R R=ZFZ ) —TfbE N, 1 DD AdvancedServer 1 Y ARV A&k > TEHEHIND T — X
R=2DAV IV I VIPRT—ER—A%7 T 2R —* MK L T,

2.1 Sample Database

ZORFaRVINEREZBELT, YU TINT—EZR=2ZFHALT, BERALRUPSEERLARLDT—ER—2Z
OMESEHHLET,

2.1.1 Sample Database Installation

AdvancedServer 231 Y A b —=)LINB L, edb EWIHZFDOY ¥ TN T — X R=AVRHE;WZERINET, Z
DYV TNWVF—ZR—=2121%, /usr/edb/asl3/share T4 L Z bV IZHB A2 ) T edb-sample.sql
EEGUT, ZORFa AV MRRTHEAINEGT TNV Tur I L0NEENTVET,

ZOAZ Y T MIRDZ EE2ITFVET,
s HEEHKINTVWET —ZR=AZY VTN TF—T0eTar s hx2ERLET

o F—TINDTRTOMER%Z PUBLIC ZNV—TIZH5 LT
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F—TNeTudIAlE, BEOI—F—RNF—TIN e 7uy— v 2ERT AR OBRBE A XD R DA
F—TIEREINET, IROTIT YV REFRITLT, MBS RAERRRTEET,

SHOW SEARCH_PATH;

WMBENADEFE X, PSQLOIX Y REMFHALTETTEET,

2.1.2 Sample Database Description

P TNT—2R=AF, MBROREEZEXL X7,
REE, WM, BEOREEDOEREL I—FD3D2DXA 7OLI—RFPREENTVWET,

FRERITIZ, BFRS, 40, EHH, 5. SXOCEHEENVET, —HORERR. B5ITMATTFER %
ZITWY 9, TATOREBFENEHRIL enp 7 - T VITRIFESNET,

YU TN AFHIRZE T H 2720, T —RZR—-AFHMOGF & EH L £3, SXtEORERITHITIZE D
HTohxd., KMMIE. —BoMME S LEHATHAN I NE T, SHMIX 1 DOGEFMIBEEN TS TnE
T TARTOMMIFEEERIX dept T — 7 MIREFEINET,

Rt E 7z, REEDMZ Z2HEFICETAEHRBEHL VX T, —HOREEIX. RUIIZbhZ > TRttt EEE
LTHY, SEIEREMITHNZY, BHEZIM-720, HMMAZU0EX/-0 LE LA, BIBRH, LWk
Bk EBFY, $A5. AT —ZAZHEOMMEZEDHL WY a T a—FABMEINE T, TRTORELDEREIX
jobhist T— 7 WIZHERF I NE T,

T, YTV TF—AR—=AF =T VDT VT 1T 1 BRETY,

LRI edb-sample.sql A7V 7 hTT,

—-— 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 VARCHAR2 (14) CONSTRAINT dept_dname_uqg UNIQUE,
loc VARCHAR2 (13)

ROR=T1%: L)
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dept

emp jobhist

M1 Y TNTF—=IR=2F—=T)

BIDR—=IH 5 DHEE)

Create the 'emp' table

CREATE TABLE emp (

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

job VARCHARZ2 (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)

Create the 'jobhist' table

CREATE TABLE jobhist (

empno NUMBER (4) NOT NULL,
startdate DATE NOT NULL,
enddate DATE,

RDOR=T1ZTH <)
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job VARCHAR2 (9),
sal NUMBER (7, 2),
comm NUMBER (7, 2),
deptno NUMBER (2) ,
chgdesc VARCHAR2 (80),

CONSTRAINT Jjobhist_pk PRIMARY KEY (empno, startdate),

CONSTRAINT Jjobhist_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 Jjobhist_date_chk CHECK (startdate <= enddate)

—-— Create the 'salesemp' view

CREATE OR REPLACE VIEW salesemp AS
SELECT empno, ename, hiredate, sal, comm FROM emp WHERE job = 'SALESMAN';

—-— Sequence to generate values for function 'new_empno'.

CREATE SEQUENCE next_empno START WITH 8000 INCREMENT BY 1;

—— Issue PUBLIC grants

GRANT ALL ON emp TO PUBLIC;

GRANT ALL ON dept TO PUBLIC;

GRANT ALL ON jobhist TO PUBLIC;
GRANT ALL ON salesemp TO PUBLIC;
GRANT ALL ON next_empno TO PUBLIC;

—-— Load the 'dept' table

INSERT INTO dept VALUES (10, '"ACCOUNTING', 'NEW YORK');
INSERT INTO dept VALUES (20, '"RESEARCH', 'DALLAS');
INSERT INTO dept VALUES (30, 'SALES', '"CHICAGO');
INSERT INTO dept VALUES (40, 'OPERATIONS', 'BOSTON');

—-— Load the 'emp' table

INSERT INTO emp VALUES (7369, 'SMITH', 'CLERK',7902,'17-DEC-80"',800,NULL, 20);
INSERT INTO emp VALUES (7499, 'ALLEN', 'SALESMAN', 7698, '20-FEB-
81',1600,300,30);

INSERT INTO emp VALUES (7521, '"WARD', 'SALESMAN', 7698, '22-FEB-81',1250,500,30);
INSERT INTO emp VALUES (7566, 'JONES', 'MANAGER', 7839, '02-APR-
81',2975,NULL, 20) ;

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

INSERT INTO emp VALUES (7698, 'BLAKE', '"MANAGER', 7839, '01-MAY-

ROR—UiTEi)
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81',2850,NULL, 30) ;

INSERT INTO emp VALUES (7782, 'CLARK', '"MANAGER', 7839, '09-JUN-

81',2450,NULL, 10) ;

INSERT INTO emp VALUES (7788, 'SCOTT', 'ANALYST', 7566, '19-APR—

87',3000,NULL, 20) ;

INSERT INTO emp VALUES (7839, 'KING', 'PRESIDENT',NULL, '17-NOV-

81',5000,NULL, 10);
INSERT INTO emp VALUES
INSERT INTO emp VALUES

INSERT INTO emp VALUES

7844, 'TURNER', 'SALESMAN', 7698, '08-SEP-81"',1500,0,30);
7876, 'ADAMS', 'CLERK', 7788, '23-MAY-87"',1100,NULL, 20) ;

7902, 'FORD', "ANALYST', 7566, '03-DEC-81"', 3000, NULL, 20) ;

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

INSERT INTO emp VALUES

7934, '"MILLER', 'CLERK', 7782, '23-JAN-82"',1300,NULL, 10) ;

—-— Load the 'jobhist' table

INSERT INTO jobhist VALUES
Hire');
INSERT INTO jobhist VALUES

(7369, '17-DEC-80"',NULL, 'CLERK', 800,NULL, 20, 'New

(7499, '20-FEB-

81',NULL, 'SALESMAN', 1600, 300,30, 'New Hire');

INSERT INTO jobhist VALUES

(7521, '22-FEB-

81',NULL, 'SALESMAN', 1250, 500, 30, 'New Hire');

INSERT INTO jobhist VALUES

(7566, '02-APR-

81',NULL, '"MANAGER', 2975, NULL, 20, 'New Hire');

INSERT INTO jobhist VALUES

(7654, '28—-SEP-

81',NULL, 'SALESMAN', 1250,1400, 30, 'New Hire');

INSERT INTO jobhist VALUES

(7698, '01-MAY-

81',NULL, '"MANAGER', 2850, NULL, 30, 'New Hire');

INSERT INTO jobhist VALUES

(7782, '09-JUN-

81',NULL, 'MANAGER', 2450, NULL, 10, 'New Hire');

INSERT INTO jobhist VALUES

(7788, '19-APR-87"', '12-APR—

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

INSERT INTO jobhist VALUES

(7788, '13-APR-88"', '04-MAY-

89', 'CLERK',1040,NULL, 20, 'Raise');

INSERT INTO jobhist VALUES

(7788, '05-MAY—

90',NULL, 'ANALYST',3000,NULL, 20, '"Promoted to Analyst');

INSERT INTO jobhist VALUES

(7839, '17-NOV—

81',NULL, 'PRESIDENT', 5000, NULL, 10, 'New Hire');

INSERT INTO jobhist VALUES
Hire');
INSERT INTO jobhist VALUES
Hire');
INSERT INTO jobhist VALUES

(7844, '08-SEP-81"',NULL, 'SALESMAN', 1500, 0, 30, 'New

(7876, '23-MAY-87"',NULL, 'CLERK', 1100, NULL, 20, 'New

(7900, '03-DEC-81"', "14-JAN—

83', 'CLERK', 950,NULL, 10, 'New Hire');

INSERT INTO jobhist VALUES

(7900, '15-JAN-

83',NULL, 'CLERK', 950, NULL, 30, '"Changed to Dept 30'");

INSERT INTO jobhist VALUES

(7902, '03-DEC-

81',NULL, 'ANALYST', 3000, NULL, 20, 'New Hire');

INSERT INTO jobhist VALUES

(7934, '23-JAN-82"',NULL, 'CLERK', 1300, NULL, 10, 'New

ROR—UiTEi)
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Hire');

-— Populate statistics table and view (pg_statistic/pg_stats)
ANALYZE dept;
ANALYZE emp;
ANALYZE jobhist;
—— Procedure that lists all employees' numbers and names
-— from the 'emp' table using a cursor.
CREATE OR REPLACE PROCEDURE list_emp
Is
v_empno NUMBER (4) ;
V_ename VARCHAR2 (10) ;
CURSOR emp_cur IS
SELECT empno, ename FROM emp ORDER BY empno;
BEGIN
OPEN emp_cur;
DBMS_OUTPUT.PUT_LINE ('EMPNO ENAME') ;
DBMS_OUTPUT.PUT_LINE('-———— = ——————— "y ;
LOOP
FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN emp_cur%$NOTFOUND;
DBMS_OUTPUT.PUT_LINE (v_empno || ' ' || v_ename);
END LOOP;
CLOSE emp_cur;
END;
/
—-— Procedure that selects an employee row given the employee
—-— number and displays certain columns.

CREATE OR REPLACE PROCEDURE select_emp (

p_empno IN NUMBER
)
Is
v_ename emp.ename%TYPE;
v_hiredate emp.hiredate%TYPE;
v_sal emp.sal%TYPE;
Vv__comm emp.comm%TYPE;
v_dname dept .dname%TYPE;
v_disp_date VARCHAR2 (10) ;
BEGIN
SELECT ename, hiredate, sal, NVL(comm, 0), dname

INTO v_ename, v_hiredate, v_sal, v_comm, v_dname
FROM emp e, dept d
WHERE empno = p_empno

ROR—UiTEi)
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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_dqguery (
p_deptno IN NUMBER,
p_empno IN OUT NUMBER,
p_ename IN OUT VARCHARZ2,
p_job ouUT 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;
/
—-— Procedure to call 'emp_guery_caller' with IN and IN OUT
—-— parameters. Displays the results received from IN OUT and

—— OUT parameters.

CREATE OR REPLACE PROCEDURE emp_dquery_caller

RDOR=I12H:K)
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IS
v_deptno NUMBER (2) ;
v_empno NUMBER (4) ;
V_ename VARCHAR2 (10) ;
v_job VARCHAR2 (9) ;
v_hiredate DATE;
v_sal NUMBER;
BEGIN
v_deptno := 30;
v_empno = 0;
v_ename := 'Martin';

emp_query (v_deptno, v_empno, v_ename, v_Jjob, 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);

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;
/

—-— 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

ROR—UiTEi)
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SELECT next_empno.nextval INTO v_new_empno FROM dual;
SELECT COUNT (*) INTO v_cnt FROM emp WHERE empno
END LOOP;
RETURN v_new_empno;

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) ;
V_ename VARCHAR2 (10) ;
v_Jjob VARCHAR? (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, v_ename, Vv_Jjob, 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;
/

ROR—UiTEi)
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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_Jjob 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', 7
CURRENT_DATE, p_sal, p_comm, 30);
SELECT INTO
v_empno, v_ename, Vv_job, v_mgr, v_hiredate, v_sal,
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 'plpgsqgl';
/
—-— Rule to INSERT into view 'salesemp'

698,

v_comm,

v_deptno

ROR—UiTEi)
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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. One message
-— 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 IF;
DBMS_OUTPUT.PUT_LINE ('User ' || USER || v_action ||
TO_CHAR (SYSDATE, 'YYYY-MM-DD"'") ) ;
END;
/

—-— Before row-level trigger that displays employee number and
-— salary of an employee that is about to be added, updated,
-— or deleted in the 'emp' table.

ROR—UiTEi)
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CREATE OR REPLACE TRIGGER emp_sal_trig

BEFORE DELETE OR INSERT OR UPDATE ON emp

FOR EACH ROW
DECLARE

sal_diff
BEGIN

IF INSERTING THEN

DBMS_OUTPUT.PUT_LINE ('Inserting employee ' ||

NUMBER;

DBMS_OUTPUT.PUT_LINE('..New salary: ' || :NEW.sal);
END IF;
IF UPDATING THEN
sal_diff := :NEW.sal - :0LD.sal;
DBMS_OUTPUT.PUT_LINE ('Updating employee ' || :0LD.empno);
DBMS_OUTPUT.PUT_LINE('..Old salary: ' || :0LD.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: ' || :0LD.sal);
END IF;
END;
/
—-— Package specification for the 'emp_admin' package.

CREATE OR REPLACE PACKAGE emp_admin
IS
FUNCTION get_dept_name (
p_deptno NUMBER
) RETURN VARCHAR2;

FUNCTION update_emp_sal (

p_empno NUMBER,
p_raise NUMBER

) RETURN NUMBER;

PROCEDURE hire_emp (
p_empno NUMBER,
p_ename VARCHAR2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,
p_deptno NUMBER

)i

PROCEDURE fire_emp (
p_empno NUMBER

)i

:NEW.empno) ;

ROR—UiTEi)
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END emp_admin;

—-— Package body for the 'emp_admin' package.

CREATE OR REPLACE PACKAGE BODY emp_admin
Is

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

—-— number and returns the corresponding department name.

FUNCTION get_dept_name (

p_deptno IN NUMBER
) RETURN VARCHAR2
IS
v_dname VARCHAR2 (14) ;
BEGIN
SELECT dname INTO v_dname FROM dept WHERE deptno = p_deptno;
RETURN v_dname;
EXCEPTION
WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE ('Invalid department number ' || p_deptno);
RETURN '';
END;

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

—-— returns the new updated salary.

FUNCTION update_emp_sal (

p_empno IN NUMBER,
p_raise IN NUMBER
) RETURN NUMBER
IS
v_sal NUMBER := 0;
BEGIN
SELECT sal INTO v_sal FROM emp WHERE empno = p_empno;
v_sal := v_sal + p_raise;
UPDATE emp SET sal = v_sal WHERE empno = p_empno;
RETURN v_sal;
EXCEPTION
WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE ('Employee ' || p_empno || ' not found');
RETURN -1;

WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE ('The following is SQLERRM:');
DBMS_OUTPUT.PUT_LINE (SQLERRM) ;

ROR—UiTEi)
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DBMS_OUTPUT.PUT_LINE ('The following is SQLCODE:');
DBMS_OUTPUT.PUT_LINE (SQLCODE) ;
RETURN -1;

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

PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHARZ2,
p_job VARCHAR2,
p_sal NUMBER,
p_hiredate DATE,
p_comm NUMBER,
p_mgr NUMBER,
p_deptno NUMBER
)
AS
BEGIN
INSERT INTO emp (empno, ename, job, sal, hiredate, comm,
VALUES (p_empno, p_ename, p_job, p_sal,
p_hiredate, p_comm, p_mgr, p_deptno);
END;

—— Procedure that deletes an employee record from the 'emp'

—-— on the employee number.

PROCEDURE fire_emp (

mgr, deptno)

table based

p_empno NUMBER
)
AS
BEGIN
DELETE FROM emp WHERE empno = p_empno;
END;
END;
/
COMMIT;
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FLWTF—TNIE, TRTDALEZFDRA T e HIZTF—TVEZEEET LI LI VIERINET, AT,
T—TIWVEEETH-OIIBERE/NEOEROAZED emp ¥ TNVTF—TNOEHNN—Y a v TT,

CREATE TABLE emp (

empno NUMBER (4) ,
ename VARCHARZ2 (10),
job VARCHARZ2 (9),
mgr NUMBER (4) ,
hiredate DATE,

sal NUMBER (7, 2),
comm NUMBER (7, 2),
deptno NUMBER (2)

)

INEHRITTPSQLIZANTEE T, PSQLIZ, IV R I anryETCRTLAVWI 2L T,

22 (DFE D, AR—Z, X7, BfT) 1 SQL AV RCTHHIHHATE E9, D& 0, Lil&i3®R5 HIET
BIPILaARV REANTEILE, [T TIRNTANTEILETEET, 220Xy va (/') Faxrh
ERUET, T0ollii< bDIFTANT, TRETHEGHINE S, SQL Tld, KXFENXF2 KT 57D
WAl A H AR THENTWA GG ZRE (LETRITONUERA), F—T—RFEFBIlFIZOVWTRFE
INCF IR S EEA,

VARCHAR2 (10) X, K 10 XZOAEEDOXFH 2 BN TE 57— 2B A2EEL £3, NUMBER(7,2) IXWE 7
BXORT—)L 2 OEE/NIGERTY, NUMBER (4) 3EE 4B LUORTr—)L 0 DEBETT,

AdvancedServer 1%, % ® SQL ¥ — Z#! INTEGER. SMALLINT., NUMBER. REAL., DOUBLE PRECISION
CHAR. VARCHAR2 ., DATE. BXU TIMESTAMP &, IN6DXA 7,

TF— TP REZ - 7356, £ 0HETHEHERT 25481, Roa~vy N2H LU THIBRTE 7,

DROP TABLE tablename;

2.2. Creating a New Table 25




Database Compatibility for Oracle Developer’ s Guide, ') ) —Z 13

2.3 Populating a Table With Rows

INSERT AF— F AV NI, F—T N2 AT AOICfHINET,

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

TRTOTF—RET, PARVHABRANERZHHTAZ LICEZLTLEIV, BMiaEcIize VWERIZ, @
W HlOXSIZE—5 A () THLAEDRHD £3, DATE X1 FF. EERIZZIFT AN SN D E DHIER IR
TEMN, ZOFa—rI)TATIEH, ZIERTHBERERICERL T,

INFEFTILHHINZMEXLTIE, FIOEFEZ2EATELBENHD T, HOMXEZHEHATS L, Fl%2BHRMIZY
ARNTEET,

INSERT INTO emp (empno,ename, job,mgr,hiredate, sal, comm,deptno)
VALUES (7499, 'ALLEN', 'SALESMAN', 7698, '20-FEB-81"',1600,300,30);

LS LGG3FZHOIEFTY AT B s, —HOFZAKT S LB TEEY (Bl FERPRRPLIGE)

INSERT INTO emp (empno,ename, job,mgr, hiredate, sal, deptno)
VALUES (7369, 'SMITH', 'CLERK', 7902, '17-DEC-80"',800,20);

% < OFFEF X, BRZIEFIEET S X0, FIZ2HRIIZY A NS B HBRAXANVBENT VLS EEZI TN
ES I
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2.4 Querying a Table

TFT—TADSTF—REEET L0, T=7NVFxrz ) xnET, ThEfrdizld, SQL SELECT AF— b
AV IRFEHINET, AT—bMAV MK BERVAN CEENZHZ2VANTEEHS), T—T VAN (F—
REWETHTF—TNEVANTEZED), BIOA TV a v 0EHi (HIRZIEET D) 20PN TVET,,
MO TV, T—TIVHDITRTOREEDTRTOFIZREDIEFTY ANLET,

SELECT * FROM emp;

ZZT, BRYZAMD [#] 3T RTOFIZERLET, UFIX. 2022V 6D0HENTT,

empno| ename | Jjob mgr | hiredate | sal | comm | deptno
77777 +-- 4
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)

BV Z N CHEEORZBETEET, 22 ROZeBTEET,

SELECT ename, sal, sal x 24 AS yearly_salary, deptno FROM emp;

ename | sal | yearly_salary | deptno
777777777 et ettt
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

RDORX=T1ZHi <)
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(HID =I5 D E)

FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10
(14 rows)

AS A ZMHL CHAND S NV EZEET L HFHEICEELTLLEXY, (AsHildAr 7y arcd,)

TV, BERTEIEET S WHERE A 28T 52 & CEMTE £, WHERE @i2id7—)L (EME) A
GEN, TR true THEIITDOAMEREINET, BHOT—IEKET (AND. OR. BLUNOT) NEKT
FHEINET, &z, ROFITIE, #H5551000.00 KL z2B2 580 20 DREEE2EL £,

SELECT ename, sal, deptno FROM emp WHERE deptno = 20 AND sal > 1000;

ename | sal | deptno
,,,,,,, ey
JONES | 2975.00 | 20

SCOTT | 3000.00 | 20

ADAMS | 1100.00 | 20

FORD | 3000.00 | 20

(4 rows)

7 LY DFERDPY — S INLEFTRI NS LS ITERTE LT,

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

ename | sal | deptno
,,,,,,,, oy
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)

2 L) OFERPSEEST BT EHIRT D LS ICERTEET,

SELECT DISTINCT job FROM emp;

job

ROR—UiTEi)
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(HTDR—=I D5 DFEX)

ANALYST
CLERK
MANAGER
PRESIDENT
SALESMAN

(5 rows)

WD arvTid, 1 207 T) THEEDOT— 7LV of72BET 2 HEE2RUET,
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2.5 Joins Between Tables

INET, Z2ZVIE—FIZ1I 2OF—7 MU T 78 ALTWERATLR, 2TV d, —EIZEBOTF— 7L
W7 2R ATEIeE, T NOEBOTRERCMIEINE LD ICAUT =T NI T 78 ATEIETEE
T, AUT—TINERGEREZT—TNVOEBDITZ—EIZLT VAT 57TV, join 7TV LIEENET, %
XX, TRTCOMEAL - NEFEEFMOAMEHBRE EHIZV AN LWL LET, TD72ZDIZIE, emp
FT—TIVDELTFD deptno F & dept T—T VDT RTDITD deptno FlZHE L., TS DENR—KT 547D
RT BB RTHE2HERHDET, ZhiE, RO T VIZE-oTHEEINET,

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

ename | sal | deptno | dname | loc
———————— Bt e
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
(14 rows)

WHEHY Y MIDWTIRD 2 DD Z L 2R LTL I WN,

o TR 40 DFERITIEH D FH A, ZHIE, HT40 D emp T—TNMIZ—HT BTV MY BRNZD, dept
T—INVD—HURWMTEHEEVEET 5720TT, £33, TNE2BIET S HEEZHAL T,

e FEMALZD, IROLDIZBHiIiZEBKLEZDTEL0E, T—TNATEMEINZHIFZ2) A NTEH
MNEFEFLWTT,

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

TRTDFIDLENIFER S 728 (deptno BHIHNTH B, BRITEIZBRERHD ET), N—P—FroFr—7
NMZBLUTWE 22 HEIMIZKRH LU E T2, e CHAZ2 B IBRMTIONRWAR A ILTT:

INETREZBEHOKE VX, ZORBEATHRTZ2Z L TEXT,

30 % 2 & SQL Tutorial



Database Compatibility for Oracle Developer’ s Guide, ') ') —X 13

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

ZOREXIE ERROMESUE Y —BINIZIEH I NEEAD, RO MY 72T EDIIHRLDE ST ZTRU
%9,

FEED LD TRTOFRET, MM 40 IZETIREENRI NP o72720, M40 DL a— RARRI W
ZEIZAMLSTL &S, IZ, —HITBREELPVRVWEWSHEIZE LD ST, MBI 40 DL - %
WET2AFEE2R20FT, 7TV IZBERDIE, dept T—TIVEAF YU U, FHFT—HT S emp 72 RD
33528 TT, —HTEEFBEINSRVIEEIE. emp T—7NLDHDORDLOIZ 2D ] 2 W OMHHL £
T, ZOED 7 TV IFAEBREGTEEIENE T, (ZNETRTELFESIFNEKEA* TF,) IV NiTkD &
DUTIR D 7,

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
———————— Bt e e
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)

IO TV IFHEMREEE CIENE T, 2, BEEEBETFOLEMIIHZ T =T NVOHRNIIEFRS R 1
H&EENDZDIZHL, AHOTF =T NIZIEH2FI—HTE2THIOADREENEHTT, £EOT—TILVD,
TF—=T VDB NET—TNVTHERENS &, 42 (NULL) EDPAT— 7 VINZES BRI SNET,

ANERHE G ORERESCE. WHERE AN DRSS SR CHNBRESEHE T [(+)] 26H$T5 Z & TY, INBHEASHE T3,
—HLRWFEINETEZSWMAIBELDH LT —TVDILDOBIIMEBEBINET, TDLD, emp T— 7T
—HT BT\ dept T—TNDTRTDIFIZONWT, emp DFZEFELERNY A b Rzxt U T AdvancedServer
Fnull ZEUET, LadosT, LEOBzROLSITEEMALIENTEET,

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

ROR—UiTEi)
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(HI D=V 5 D E)

ename | sal | deptno | dname | loc
77777777 -
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)

T NEZTNEHRIIEST A2 TEET, ZNFFHOKEET 2IFENE T, Hle LT, EREAEDOLNTL
ZTOREBD LAIOKRIZMET DL LET, LD T, & emp 170 mgr FlZ2 MDD T RTD emp /7D empno
Fle T 2 B ER DD £9,

SELECT el.ename || ' works for ' || e2.ename AS "Employees and their

Managers" FROM emp el, emp e2 WHERE el.mgr = e2.empno;

Employees and their Managers
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 for SCOTT
CLARK works for KING
BLAKE works for KING
JONES works for KING
SMITH works for FORD

(13 rows)

ZZT, emp T— 7V, BIRV A MBI CHEEGRMGDOREETE2RT 1 2 LT, FALBRIVA IO X —
Vy—r UTHRET 2 T AMEETERT 2 LLTIRIMPELEINEIUAEBLIUHASMET, Zhs 0
FOTA VT AR MO ) CHALT, ANWEEHNTEET, 22X kOB TT,
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SELECT e.ename, e.mgr, d.deptno, d.dname, d.loc FROM emp e, dept d WHERE
e.deptno = d.deptno;

ename | mgr | deptno | dname | loc
77777777 -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)

ZDARANDOEMIIIEFEICHBIZRELUET,
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2.6 Aggregate Functions

fMDIFELAEDY L —YaF LT — X R— 285 L EREIZ, AdvancedServer 138 EHEREA T R— b L TWVWE T,
EHEEIT, RO ANITr S B—OFR2HELE T, 2 xiE, 7Y FTCOUNT. SUM. AVG (EH),
MAX (FK), BLXUOMIN (/DN 2HETLEHNHD T,

ple LT, D7) Tlad L ORBOHKESE2HOT LI ENTEET,

SELECT MAX (sal) highest_salary, MIN(sal) lowest_salary FROM emp;

highest_salary | lowest_salary
________________ S,

5000.00 | 800.00
(1 row)

MEVPRBEWREEZADUZ0WEEIE, IROZ 2L TATLIEZIN,

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

ERROR: aggregates not allowed in WHERE clause

SIS MAX 1& WHERE W TR TE RV, ZHIEHEL A, ZOHIRPFEET 5 DIE, WHERE H)H3EE
FIAT — VI AT RIRET 5720, HEIHMZFHRTHHCTMT 2MBENH 2720 TY, /272U, subquery %
LT, HNORREZER TSIV RBETEET,

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

V77T VIE SRS ) LIFHNTIE DR R &2 BT 557 U AR T,

HEHE. GrROUP BY W MlAGDLETHIEFITMER TT, 72L& 2 X, RO I ) F{KHM O xEFRS % T L
E S

SELECT deptno, MAX(sal) FROM emp GROUP BY deptno;

deptno | max

,,,,,,,, b
10 | 5000.00
20 | 3000.00
30 | 2850.00

(3 rows)

ZoZ7T Vi, BMZEiT 1 DO EERL £, SEIHERIE. TOMIIC BT BT THREINEY, 2
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NS5OV —FE N TIE. HAVING A ZHEHLTI4V R ) VI TEET,

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

deptno | max

,,,,,,,, b
10 | 5000.00
20 | 3000.00

(2 rows)

ZDZ TV iF, EEHBED 2000 ZBA AW OWTDOAR UMEREZEL £,

BRIZ, O Tl EHMDOTF VAP THIREMEDEVVEEDANEEINE T,

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

deptno | max
77777777 +777777777
20 | 3000.00

(1 row)

WHERE 4] & HAVING ANIZIZMID75&E WA H » £9, WHERE A, 70— 7ehifrhbh, EHBEEEHI NS
BT 2B L £9, HAVING @lE. 232700 — Ffhdh, IV — F T IcEH BB EESI N5, BRIz 7«
}b&“%iﬁﬁa b ij—o

L7z o>T, BIDOHITIER, TFVANTHEIRELDARERINE T, ZOF Ty bhr o, RESIFHLMI L
WO N—=TEn, ZV—=THNOT7F VA NDEEHBEGH 2000 2B 57N —TDANRIKERIZEETNE T,
ZHiE, W20 07NV —FORITYTIEE D, B 20 Ok T U A MESI 3000.00 T,
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2.7 Updates

BEfFEOfTDOFMEIL, UPDATE AV Y RZFHLULTCEAETCE XY, X RO—@#HDavw Nk, v12—Vvy—
THBEEIZI0%DABE G2 DHHBOBREZRLTVWET,

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

_______ +_________

JONES | 2975.00

BLAKE | 2850.00

CLARK | 2450.00

(3 rows)
UPDATE emp SET sal = sal x 1.1 WHERE job = 'MANAGER';
SELECT ename, sal FROM emp WHERE job = 'MANAGER';
ename | sal
7777777 +777777777

JONES | 3272.50

BLAKE | 3135.00

CLARK | 2695.00

(3 rows)
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2.8 Deletions

DELETE XY RZMHL T, 7= oF2HIRTcEEd, 22 RO—#ED I~ N, #M 20 07
RTOREBEZHIRLUZAIBOREREEZRLTVWET,

SELECT ename, deptno FROM emp;

ename | deptno
________ b
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
________ [T
ALLEN | 30
WARD | 30
MARTIN | 30
BLAKE | 30
CLARK | 10
KING | 10
TURNER | 30
JAMES | 30
MILLER | 10
(9 rows)

RO & 57 WHERE &i72 U CDELETE I~ Y RZHEETIHEF. TOITEELTLEX WY,

DELETE FROM tablename;

TDOATF—FAYV NI, EBEINET—IIALSTRTOITEYIRL, ZR2ICEZOFFIZLET., ZNETIHET
2, VAT LISHEREZ TR LU EE A,
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2.9 The SQL Language
AdvancedServer 1%, Oracle #X & Bt H 5 SQL Sk, fLiEHAE (Oracle D7 — X X— 2 H k2 2L U 7
W, 7zl Oracle AZXANDT TV r—2ar&2YKR—bMLUARVEEE) OXEavry FEdKR-MLET,
OracleDeveloper'sSQL DT —4 N—2JBEMMEH A K (Zik, ROFEMBRVLH I N TOET,

o HilEDdH 5 SQL #Ex & ST H#

. FoxH

e Y R—FINTWVWS SQL a7 FHEX
HA RDIAE—%ERT 5I21%, XD AdvancedServerWeb ¥4 MIT7 72 AL TL W,

https://www.enterprisedb.com/edb-docs
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Advanced Concepts

BiDt 2> a Tk, SQL ZffH L T AdvancedServer DT — X 2 {REFEE X7 7 AT H5REARIZOWVTHBL £
Ulzo 2O 2 arTid, BHEMEMAL, T R2OBREFZIIMBEBESIEITES, LD EER SQL H#
BRIZDOWTHIAL £,

3.1 Views

RO SELECT A7 Y REMEFT LT ZE W,

SELECT en

TURNER
ADAMS
JAMES
FORD
MILLER

(14 rows)

ame,

sal,

sal » 24 AS yearly_salary, deptno FROM emp;

19200.
38400.
30000.
71400.
30000.
68400.
58800.
72000.
120000.
36000.
26400.
22800.
72000.
31200.

00
00
00
00
00
00
00
00
00
00
00
00
00
00

INOIRUEHTINE 7)) THE5E.

f[H] SELECT I~ Y Refz2HALDETICZ02 ) 2HAHT

DfE TR, AMIZRT & S iTHview* Z2{EKT5Z & TI,
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CREATE VIEW employee_pay AS SELECT ename,

deptno FROM emp;

sal,

sal x* 24 AS yearly_salary,

Ya—% employee_pay ld. 7TV EEFTEDICBEFEOT—7INVEADLIIFHTER LSRR FULA,

SELECT x FROM employee_pay;

ename | sal | yearly_salary
,,,,,,,, T
SMITH | 800.00 | 19200.00
ALLEN | 1600.00 | 38400.00
WARD | 1250.00 | 30000.00
JONES | 2975.00 | 71400.00
MARTIN | 1250.00 | 30000.00
BLAKE | 2850.00 | 68400.00
CLARK | 2450.00 | 58800.00
SCOTT | 3000.00 | 72000.00
KING | 5000.00 | 120000.00
TURNER | 1500.00 | 36000.00
ADAMS | 1100.00 | 26400.00
JAMES | 950.00 | 22800.00
FORD | 3000.00 | 72000.00
MILLER | 1300.00 | 31200.00
(14 rows)

Pa—2HMIHEATEZ 213, BN/ SQL F—EZR—AXRHFHOBEEZMAETY, La—id, T—7IVEEDH
WMEH TV TE B UM Vv R—T A A2/ LUET, ZE, 7V —Ya oIz U TELET 3

RN D D T,

ta—id, EEROT—TINVEHEATEREITRNTCOGHTHATEET, Oova—DLiza—%2MHETL2

LREBLIDHD £ A,
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3.2 Foreign Keys

TRTCOMEENANRMBMNIBLTWE I 2ERTHLUET., Zhik, T —XO*BREEME* OMERF & 1T
BEnEd, BT —2RXR—AY2AF LTI, ZHE (B UINI) BHIC dept T— 7NV ERT—HTEL a—
ROEETE2DNEIDEMR L, ICHUWREBL I—- N2 FAZFZIIEE T2 TEESNET, 2077
O—FIZEZ < OMEDH v, FEFIZRMHETT, AdvancedServer 1Z, TNz L O BIZLET,

#H LT — 7 DEfi<creating_a_new_table>" 125 % “emp” T — 7 IVDEBIERIL, MBF - EINE N2
DIy aVIREINTVET, BEINZ emp T—7IITIRDE D124 £,

CREATE TABLE emp (

empno NUMBER (4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHARZ2 (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)
)i

Y TND emp T— 7NV TIRD INSERT IX Y REFITL LD & §5 &, IMBF —Hfil#) emp_ref dept_ £k IZ
V. dept T—T7IVIZEM 50 BELET DI LRI NET, 5 ThW\WidH, Ia~v Y NFESINET,

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

ERROR: 1insert or update on table "emp" violates foreign key constraint
"emp_ref_dept_fk"
DETAIL: Key (deptno)=(50) is not present in table "dept".

A F—DEEIZ, TV =Y a ilE&bB I TcE T, AMF—2ELLfAHTIE, T—ZR—A7
TV = a vOFERHEEIIM ET 720, MBF—IZDOVWTISIZERI 2RI BEIDLET,
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3.3 The ROWNUM Pseudo-Column

ROWNUM i&, Z TV D STBRIEINZIEFBIZED VT, BT SO —EOBEUELE » BT S5 2 HL5T
T, U723 T, BEINB M DIFIZIE. 1 DS5H ROWNUM DG ENE T, 2 FHDITIZIX, 2 O ROWNUM 72
ENEENET,

ZOBRER ML T, 72 VICE> THREINLITORLZHIRTEEXT, TNE2ROPITRLET,

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

empno | ename | job
,,,,,,, ey
7369 | SMITH | CLERK
7499 | ALLEN | SALESMAN
7521 | WARD | SALESMAN
7566 | JONES | MANAGER
(4 rows)

ROWNUM fH i, #ERE Yy bDY — b DT ONBHNIHATIZE DY TOENET, LD ->T, #EEt v MiX ORDER
BY AJ CIHEEINZIEFE TREINETHA, ROWNUMEIEZSKT UERDOHNIRTEISICHIETH S LIZERL FHA,

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

rownum | empno | ename | job
———————— Bt it di T e
2 | 7499 | ALLEN | SALESMAN
4 | 7566 | JONES | MANAGER
1 | 7369 | SMITH | CLERK
3 7521 | WARD | SALESMAN
(4 rows)

XDOFIE, Jobhist T—TILDTRTDIFIZY —F7 VAFSEEMT B HEEZRLTWET, B2 seqno &
WO ZHTDH L WHIDST — T IIZBIIE #1, UPDATE I~ Y KT seqgno A ROWNUM IZE&EINE T,

ALTER TABLE jobhist ADD seqgno NUMBER (3);
UPDATE jobhist SET seqgno = ROWNUM;

RO SELECT IV Nk, #HULWV seqno fEZ UL TVWET,

SELECT seqno, empno, TO_CHAR(startdate, 'DD-MON-YY') AS start, job FROM
jobhist;

segno | empno | start | job
——————— B s s
| 7369 | 17-DEC-80 | CLERK
| 7499 | 20-FEB-81 | SALESMAN
| 7521 | 22-FEB-81 | SALESMAN

ROR—UiTEi)
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FDR— T 5 D)

4 | 7566
5 | 7654
6 | 7698
71 7782
8 | 7788
9 | 7788
10 | 7788
11 | 7839
12 | 7844
13 | 7876
14 | 7900
15 | 7900
16 | 7902
17 | 7934
(17 rows)

02-APR-81
28-SEP-81
01-MAY-81
09-JUN-81
19-APR-87
13-APR-88
05-MAY-90
17-NOV-81
08-SEP-81
23-MAY-87
03-DEC-81
15-JAN-83
03-DEC-81
23-JAN-82

MANAGER
SALESMAN
MANAGER
MANAGER
CLERK
CLERK
ANALYST
PRESIDENT
SALESMAN
CLERK
CLERK
CLERK
ANALYST
CLERK

3.3. The ROWNUM Pseudo-Column
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3.4 Synonyms

synonym 1%, SQL A7 — M AV FNTHDT —RZR=2AF 7V 7 b SRT27-DIMHTE 28l +Td., ¥
JZhlE, TEAR=ZAAT VT MHEE, SQL AT — M AV N THEHYNIBHINDZOICAF—THIZLD
SEREHiEBEETEGHIEILET, TOAT Vs MM U TERSINAZFAZE L. B 0IEBHa~DS
MEHEMIL XY,

AdvancedServer I&, IROFEIZEEEZ I AR—PLTVWET,
s 77
o R
e XTUVTIA AN a—
o« U= U
o Tl &
o Hae
o T
¢ T—AR=AV VI ENLTT VAW LA TV b
o MDFFZE

V) ZLEERTARATIE. ZRENZAF—TEBMINDI ATV 27 PEFAET 2L EIIH FHA, ¥/
ZLE FELRWA TV 2 7 P ERBAF - EBTHAYLVET., ZHINIA TV 7 P ELEAF -
ZHIRT 2 &, ¥/ L3N0 £, ¥/ A2 PRMICHIBRL THIRRT 2 BEXH D £9,

MDAF—<A TV 7 b LFEFKIZ, AdvancedServer IZME X2 2 AL T, BHiZ N TWRWEIZEZES & ik
LEd, AZHDOAZFEN2 25556, FAEBFENDOIFEBHISIIL, MBS ANDIRE S N 4401 & 7D B D [F &
BRI INE T, MEBENAIZ public BDEENTWVWBES, TOLB2EMETIZ. TOAFXF—<HNDOREE
ESRTEET,

AdvancedServer 7 SQL 27 Y R2ETFTT 2L, BEOI—V—DHENY /) ZLDREIZRETF—RXARXR=2F T
Vg heBEINET, 22— —-BFTOA TV MIRNTAEYLMEREZRE> TWiRWES, SQL 2V K
R L T,

Creating a Synonym

CREATE SYNONYM vV RZEMHAUCHZEEZEKRLET, BXkoL B TT,

CREATE [OR REPLACE] [PUBLIC] SYNONYM [<schema>.]<syn_name>

FOR <object_schema>.<object_name>[<@dblink_name>];

Parameters:
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syn_name
syn_name (ZAZFEDHZFITY, ¥/ ZLZIEAF—THNTETHLILERNHD T,
schema

schema l&, ¥/ ZLADFEETEIAF - DLHT2BELET, AF—~H42HEELLRVWEES, BMEAZAD
BUIOBEDAF—<IIY ) = LADERINET,

object_name

object_name XA 7V 7 hOATIEBEL T,
object_schema

object_schema ¥, A7Vl "WEFEHLETIAF—VDLAHIZEELET,
dblink_name

dblink name . Z—F Y " ATV bADT 7R AIFHTESL T —ZAR—2) VI DLH2IEE
bij_o

REPLACE A2 & T, MIFORZECEZH U VWRAIBEERICESHMZ T,

PUBLIC ij %2 &® T, public AF¥—<IZHAEHEEZMEKL £7, Oracle T — X R— AL HHMDH S CREATE
PUBLIC SYNONYM I< Y RiZ, public AF—<IZFEMET DRAIBEZEHRL T,

CREATE [OR REPLACE] PUBLIC SYNONYM <syn_name> FOR

<object_schema>.<object_name>;

INFEL OO HETT:

CREATE [OR REPLACE] SYNONYM public.<syn_name> FOR

<object_schema>.<object_name>;

ROHFITIE, enterprisedb.emp T— 7N %2 ST % personnel WO HFOFBIEEZERL £9,

CREATE SYNONYM personnel FOR enterprisedb.emp;

Y/ = LM CREATE SYNONYM I XY RTAF—EBAiENTVRWVWRD, MBENXADRADEEFD A F—<IZ
ERENET, MOAT Y REFEITLUT, RBENAAZFRRATEET,

SHOW SEARCH_PATH;

search_path

development, accounting

(1 row)
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ZOHITIE, development L WHHLFDAF—IBEFEELRVES, accounting EWVWIHZRTDAF—IZ
FZREPERINET,

ZN T, enterprisedb AF¥F—<® emp 7 — 7Nk, ¥/ =L personnel 2L T, L&D SQL A5 —
MA> b (DDL £721ZDML) TZIRTE %9,

INSERT INTO personnel VALUES (8142, 'ANDERSON', 'CLERK', 7902, '17-DEC-
06',1300,NULL, 20) ;

SELECT x FROM personnel;

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

——————— f————————————
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]1300.00 | 30
7521 | WARD | SALESMAN |7698 |22-FEB-81 00:00:00|] 1250.001500.00 | 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
8142 | ANDERSON| CLERK [ 7902 |17-DEC-06 00:00:00| 1300.00]| | 20
(15 rows)

Deleting a Synonym

V)= LEYIRTAI1IZIE, 292 K DROP SYNONYM #iHL £9, #ImkoeshTd,

DROP [PUBLIC] SYNONYM [<schema>.] <syn_name>

Parameters:
syn_name

syn_name [XEIFFEDOHKFITY, ¥/ ZLZIIAF—FYHNT—RTHEILENHD ET,
schema

schema (&, ¥/ ZLADFETEIAF—TDLHIZBEL £ T,

AFXF—ITEMTEAMOA TV 27 F R, BBEASXIZFEULHTO 2 DOEHBENRHZIGENH D 3., Yl
9B/ LD EAKIZT B2, AF—HE2EHET, ¥/ =L DROP SYNONYM AV Y RTAF—
SN TWRWR D, AdvancedServer I3 ATROD 72V ) Z LADRIIDA VARV A ZHIBRL £ 9,
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7Y a T PUBLICHZEDT, public AF—<IZHBREBELYIRTE E T, Oracle F— X N— A & Hif
MEDH B DROP PUBLIC SYNONYM 2v¥ Y N, public AF—~IZHbHAEBELHIKRLET,

DROP PUBLIC SYNONYM <syn_name>;

ROHFITIX, ¥/ =L personnel ZHIRL 7,

DROP SYNONYM personnel;
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3.5 Hierarchical Queries

BT L, MFBREMRT 2T —FICEDVWT, Rty NOTERBEIEICERT /T D—&ETY, EE.
EEIEHY ) —@BETRINET, V) —lk HEEHKINAY —R*TEHRIhTVWET, &/ —KiE. &L,
1D, FLIFERDO*F*/ —RICERTEET, BERLZRVWKRELM/ —RE2RBRE, &/ —RiEZ 1 2OHR*/ —R
ICEHRShET, 2D/ —RidHoot /) —RTE, EYY—IZIE, 12D — b/ —RBHYET, FaFLLW
J—RiE#) =7 )= REIREENET, VU =2, Biidaes 1200 =7/ —=F¥HoExd, =& 2E.
V) =D —D ) — FTHERINTWBER T —ATY, ZOEHE, V—he V=70l HTT,

o o) cld, #HERE2Y hOfFIZ 1 2B EOY Y —D /) —FKE2ERLET,

FER: 1 DO|ESINALATVEBDOY ) —I2FRmIh, fREey MIEBRRRI NS ARESH 0 £ 7,

TV OMERERIE, EREy NTHEPEINSEFOEMRE Y 225 CONNECT BY AliIZ X »TCéHd I N Ez T,
SELECT I~ > KT CONNECT BY i ZHIZHHT 54 7Y a VEINENWAGHROIVFF A 2UTIZRL
Ec

SELECT <select_list> FROM <table_expression> [ WHERE ...]
[ START WITH <start_expression> ]
CONNECT BY { PRIOR <parent_expr> = <child_expr> |

<child_expr> = PRIOR <parent_expr> }

[ ORDER SIBLINGS BY <columnl> [ ASC | DESC ]
[, <column2> [ ASC | DESC ] ]

[ GROUP BY ...]

[ HAVING ...]

[ <other> ...]

select_list &, ¥REYy bO 74—V NEHET2 1 DU EDANTT, table_expression i, KRty
FDITDIEIZR B 1 DU EDT — TNV E 72138 2 —T9, other ZBHNOEL SELECT I ¥ FATT, B
JEo TV IZBIE T AHi START WITH, CONNECT BY 8 £ UFORDER SIBLINGS BY IZDW Tk, kDt ¥ 3
YCHBIL X9,

SEFR: BiKFRTIE. AdvancedServer (X CONNECT BY AJ T AND (F 723D EAF) OFHAEZYK—FL TV
FHA,
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3.5.1 Defining the Parent/Child Relationship

RKEDITIZOWT, TOHEL FDFIX CONNECT BY AlIZ k> THREXNFE T, CONNECT BY A, %5 (=)
HETFLHBINE 2 OORTHETAISBERHVET, 5612, ThHD2 2DRDVTNLDENIZF—T7— R
PRIOR Z {1} B2 MENRDH D £7,

FEEDITIZOWT, ZDTE2PRET 51213
1. I8 EN7/247T parent_expr ZiHliL £
2. table_expression DR OFER, MDFTT child_expr ZFHiiL £
3. parent_expr = child_expr OHaE. ZOFIRBEINHITOT/ —NTT

4. table_expression DFED DI RTOIFIZH LT T A2 EOEL T, FIE3 ORXE2HHEZTIRT
DL, fBEINZBTOT /- NTT,

ER: TRTF/ —FThorEd %2k 53 70t 2%, table_expression (2 WHERE W25 X
BHIIZ table_expression X > TRINDZ TR TODIFTHEL T,

MOFRETRODoEET/ — 2B UTUHETAZ0 70 A2 BORUEFTTEIZLIZED., J— ROy
V=B HRINET, F/—FOom&tey MZZTNEHEOFRWEE, 7o AFRETLET-IN51FY —7
/——F‘VC“TO

CONNECT BY AJ%Z& 4 SELECT I~ RiZld, % START WITHMA&ENZF T, START WITH Hild, L —
b/ —=FRiz347, 2F0, FIdOTNVITV) ZALPEHENERAOE ) — K THAT2BEELET, ZHZDOW
Tk, ROEZYa v TISIZHMALET,

3.5.2 Selecting the Root Nodes

START WITH fil¥., table_expression TERINZIL—b/ =R UTHHAINZTE2RET S 72012
FAENZET, start_expression Ditrue LFHIE N5 table_expression TERINZTRTDITH, VY
J—DN—h/—RZ0Ed, ULEPoT, #iRey NNOBENLRY ) —D#IE, V—h/ — FOHIZHEL L
mhFT, MR LT, START WITH MAEMINZLGE. table_expression iZL > TEREINEZTARTD
i, MEDOY Y —D— MIiRb 9,
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3.5.3 Organization Tree in the Sample Application

P TNT7 TV r—varDemp T—7 N EBRF LTS EZ N, emp T—7NVDITIE, EEED ERIOKESSR
FEEL mgr FICE W THEZERL 9, SMHEBIZE, RKT1IADYRXA—=Y Yy —H»PVEF, KING I
HOHETHZ0, vF2 =V v =20 izdH, KING O mgr FIIEZXIVTT, £/, RESPEROMKERD
A=Yy = UTITEIT AL EAEETT., ZOBRIK, BANISRT & 512, AR Y ) —HEE O R e R
L £T,

1 fEREEBEE

ZOBRIZEOWTHE S ) 2EKT 5121k, SELECT I¥ ¥ FiZ CONNECT BY PRIOR empno = mgr &
WO HEEDET, 72X HEKING EREEEERT 7839 B X o niBa. 11) FIW 7839 THBMWHEA
X, JONES, BLAKE & CLARK IZF%¥ 7 5 KING ICHEEREINET (TN S KING DT/ — RTT), FERIZ,
WEEE T13] 0. 11 FI8 T12) IZE LU WMEORZERI 113] OF/ —FTY, ZoflTid 4] & M15]
TY,

B O LI KING TH B0, 2OV I —iZiE 1 200 —b/—F2HHY £$, START WITH mgr IS
NULL ffild, #J#iL—1/ —KN& LU TKING DAZENL £,

SR SELECT AV Y RZLTFITRLULET,

SELECT ename, empno, mgr
FROM emp

START WITH mgr IS NULL
CONNECT BY PRIOR empno = mgr;

JTYHADITE, V=25 ) =TADET I F %, EPSTF, EProADIHICBELET, UFE 202
) h5DHNTY,
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ename | empno | mgr
________ o
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
MILLER | 7934 | 7782
(14 rows)

3.5.4 Node Level

LEVEL ¥ SELECT IX Y RCHIZRRTEBEFTHNIXE I CEHATE L BLIITT, HEEY bDOKRITIC
DWT, LEVEL X, ZOfFTRINSG/ —FOBEORI 2 RTEOUNOBEREZELET, V—F/ —FOD
LEVELIE 1 T9, V= b/ —FDOEHEDFD LEVEL 22T,

XD TV IE, LEVEL BEFIDEMNE gD =) DEETYT, 512, LEVELMEZMHHL T, EEEAN
TVTyhEh, FITOREOEI VS SITEAINET,

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

D7) DEAFRDEE D T,

level | employee | empno | mgr

—————— e
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

ROR=T1%: L)
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(HI D=V 5 D E)

3 TURNER | 7844 | 7698

3 JAMES | 7900 | 7698

2 | CLARK | 7782 | 7839

3 MILLER | 7934 | 7782
(14 rows)

HEOBHEZHEL. AU LI H B/ — Nidxides* LIiEEnE 3, 722 21 Lo Tk, /%S D ALLEN,
WARD, MARTIN, TURNER & JAMES ZTARTHEHOL V3 THE7-0WETYT, BLAKE. JONES, BLAKE
& CLARK IZV L2 DHETH D, KING oD RETY, HdDH,

3.5.5 Ordering the Siblings

#E%WYv MlE., ORDER SIBLINGS BY A Z{HHAL TERLUZFIDMEIZE > THEVRIEE ZIXBETERS N
XS ERMIIB N TEXT, Zhik. BEI ) TOMMEFTE % ORDER BY W ORKZr — AT,

BidZ TViX, ORDER SIBLINGS BY ename ASC ZEBMUTESIZEZHINTVWET,

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;

DT YDRSOHANPEEIN, DEBPAHORAIETRRENS L5144 D £ L7, WH BLAKE, CLARK
B LU JONES &, KING D FIZTNT7 7Ry MEIZEEINS X520 F UM, ¥ ALLEN, JAMES,
MARTIN, TURNER. WARD (¥ BLAKE D FIZT7 V7 7Ry MEIZEEINE T,

level | employee | empno | mgr

7777777 S
1 | KING | 7839 |
2 | BLAKE | 7698 | 7839
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)

ZOBRBEOHITIE. WHERE @ Z2BIML. 32D —h /) —FTRBLET, /— KV =2 REXN/-%,. WHERE
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IEY D —NDITE2 74 LR L THEEY F2BERLET,

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;

TIPSO IIZIE, 32D —bk /=K (LX) 1) -BLAKE, CLARK & JONES D’FRINFT, X 51T,
WHERE A &7z X \WT I A SHIBRE v E L7z,

level | employee | empno | mgr
7777777 St
1 | BLAKE | 7698 | 7839
1 | CLARK | 7782 | 7839
2 | MILLER | 7934 | 7782
1 | JONES | 7566 | 7839
3 | SMITH | 7369 | 7902
3 | ADAMS | 7876 | 7788
(6 rows)

3.5.6 Retrieving the Root Node with CONNECT_BY_ROOT

CONNECT_BY_ROOT I HIHFHE T T, BAEDTIZEELTL— b/ — R RRINZTOHDMEZET 7-DIZF]
ZEMIT A OIHHTEE T,

ERR: BIEEZEF 1. CONNECT_BY_ROOT D¥& ¥ CONNECT_BY ROOT F—7 — NI FI&THEE—~D
FRZ Y RTHEHIELET,

SELECT VA PDIVFFAMTIX, CONNECT BY ROOT HEFIZMRD IS IZRREINET,

SELECT [... ,] CONNECT_BY_ _ROOT <column> [, ...]
FROM <table_expression> ...

BAFIX, CONNECT BY ROOT B FIZEHT 3EEETT,

* CONNECT_BY_ ROOT & FI¥. SELECT Y A b. WHERE fii., GROUP BY #i. HAVING ffii. ORDER BY
fiii, $X U ORDER SIBLINGS BY ffiCT SELECT 2~V Rk, Bg~s TV HTY,

e CONNECT_BY_ROOT B Fi%. M4/~ T Y O CONNECT BY AJ X 7/21% START WITH W CIXfiHTZ £
A,

o ¥%& &L AT CONNECT_BY_ROOT ZHHT 5 Z LIITWHETT A, 2575121k, REFHIMTHLLEND
nDFEJ,
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WDZ L)k, CONNECT_BY_ROOT ¥ 2 L T, #¢%¥E BLAKE, CLARK & JONES THE5Y Y —
WIZHDOWT, Ry MZVAMINTVAEEREEDIL— N ) — ROREEFES L NEEXLEZELET,

SELECT LEVEL, LPAD (' ', 2 % (LEVEL - 1)) || ename "employee", empno, mgr,
CONNECT_BY_ROOT empno "mgr empno",

CONNECT_BY_ROOT ename "mgr ename"

FROM emp

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

CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

7)) OHHTIE, mgr empno Fl¥ mgr ename FIDTRTDNL—F /) —FH, START WITHHIZV A M
NTWAHIEHEE BLAKE, CLARK £7713 JONES ODWITNHTH DI EIZHEELTLEEW,

level | employee | empno | mgr | mgr empno | mgr ename
——————— -ttt =
1 | BLAKE | 7698 | 7839 | 7698 | BLAKE
2 | ALLEN | 7499 | 7698 | 7698 | BLAKE
2 | JAMES | 7900 | 7698 | 7698 | BLAKE
2 | MARTIN | 7654 | 7698 | 7698 | BLAKE
2 | TURNER | 7844 | 7698 | 7698 | BLAKE
2 | WARD | 7521 | 7698 | 7698 | BLAKE
1 | CLARK | 7782 | 7839 | 7782 | CLARK
2 | MILLER | 7934 | 7782 | 7782 | CLARK
1 | JONES | 7566 | 7839 | 7566 | JONES
2 | FORD | 7902 | 7566 | 7566 | JONES
3 | SMITH | 7369 | 7902 | 7566 | JONES
2 | SCOTT | 7788 | 7566 | 7566 | JONES
3 | ADAMS | 7876 | 7788 | 7566 | JONES
(13 rows)

WIZAEDO 7 Y TITD, mgr flHh null THE2E—DF ENIHEBTHESL YV —% 1 DFZITERLFT,

SELECT LEVEL, LPAD (' ', 2 % (LEVEL - 1)) || ename "employee", empno, mgr,
CONNECT_BY_ROOT empno "mgr empno",

CONNECT_BY_ROOT ename "mgr ename"

FROM emp START WITH mgr IS NULL

CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

MOHESTIE, Flmgr empno 8L U mgr ename DI ARTDIL—h /=N, ZOREDZTZYDIL—hEL
TKING ZRLTWVWET,

level | employee | empno | mgr | mgr empno | mgr ename
——————— R
| KING [ 7839 | \ 7839 | KING
| BLAKE | 7698 | 7839 | 7839 | KING

RDORX=T1Z%i <)
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(HI D=V 5 D E)

3 ALLEN | 7499 | 7698 | 7839 | KING
3 | JAMES | 7900 | 7698 | 7839 | KING
3 MARTIN | 7654 | 7698 | 7839 | KING
3 TURNER | 7844 | 7698 | 7839 | KING
3 WARD | 7521 | 7698 | 7839 | KING
2 CLARK | 7782 | 7839 | 7839 | KING
3 | MILLER | 7934 | 7782 | 7839 | KING
2 JONES | 7566 | 7839 | 7839 | KING
3 | FORD | 7902 | 7566 | 7839 | KING
4 | SMITH | 7369 | 7902 | 7839 | KING
3 | SCOTT | 7788 | 7566 | 7839 | KING
4 | ADAMS | 7876 | 7788 | 7839 | KING
(14 rows)

SHREIZ, IROBITIZ START WITH AJZ2 &KL, 14 DV VU —%2{EKLTWE T,

SELECT LEVEL, LPAD (' ', 2 % (LEVEL - 1)) || ename "employee", empno, mgr,
CONNECT_BY_ROOT empno "mgr empno",

CONNECT_BY_ROOT ename "mgr ename"

FROM emp

CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

LR, 2205 0HITT, &%/ — K&, mgr empno #E LU mgr ename #|DO FiZ)IV—h/—=K& LT
P e ITEFRINET, 2N, V=7 /- NEHAOY ) DK L% KT 5720TT,

level | employee | empno | mgr | mgr empno | mgr ename
——————— e e e e

1 | ADAMS | 7876 | 7788 | 7876 | ADAMS
1 | ALLEN | 7499 | 7698 | 7499 | ALLEN
1 | BLAKE | 7698 | 7839 | 7698 | BLAKE
2 | ALLEN | 7499 | 7698 | 7698 | BLAKE
2 JAMES | 7900 | 7698 | 7698 | BLAKE
2| MARTIN | 7654 | 7698 | 7698 | BLAKE
2 | TURNER | 7844 | 7698 | 7698 | BLAKE
2| WARD | 7521 | 7698 | 7698 | BLAKE
1 | CLARK | 7782 | 7839 | 7782 | CLARK
2| MILLER | 7934 | 7782 | 7782 | CLARK
1 | FORD | 7902 | 7566 | 7902 | FORD

2 | SMITH | 7369 | 7902 | 7902 | FORD

1 | JAMES | 7900 | 7698 | 7900 | JAMES
1 | JONES | 7566 | 7839 | 7566 | JONES
2| FORD | 7902 | 7566 | 7566 | JONES
3| SMITH | 7369 | 7902 | 7566 | JONES
2 SCOTT | 7788 | 7566 | 7566 | JONES
3| ADAMS | 7876 | 7788 | 7566 | JONES
1 | KING | 7839 | \ 7839 | KING

ROR—UiTEi)
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2 | BLAKE | 7698 | 7839 | 7839 | KING
3 ALLEN | 7499 | 7698 | 7839 | KING
3 JAMES | 7900 | 7698 | 7839 | KING
3 MARTIN | 7654 | 7698 | 7839 | KING
3 TURNER | 7844 | 7698 | 7839 | KING
3 WARD | 7521 | 7698 | 7839 | KING
2 | CLARK | 7782 | 7839 | 7839 | KING
3 MILLER | 7934 | 7782 | 7839 | KING
2 |  JONES | 7566 | 7839 | 7839 | KING
3 FORD | 7902 | 7566 | 7839 | KING
4 SMITH | 7369 | 7902 | 7839 | KING
3 SCOTT | 7788 | 7566 | 7839 | KING
4 ADAMS | 7876 | 7788 | 7839 | KING
1 | MARTIN | 7654 | 7698 | 7654 | MARTIN
1 | MILLER | 7934 | 7782 | 7934 | MILLER
1 | SCOTT | 7788 | 7566 | 7788 | SCOTT
2 | ADAMS | 7876 | 7788 | 7788 | SCOTT
1 | SMITH | 7369 | 7902 | 7369 | SMITH
1 | TURNER | 7844 | 7698 | 7844 | TURNER
1 | WARD | 7521 | 7698 | 7521 | WARD
(39 rows)
AR, CONNECT_BY_ROOT OHIHHEFNEEZRLTWET, ZOHNIRT I SIZ, FIRTHENT VWA

WRIZHEAT 5 &,
I

manages '

CONNECT_BY_ROOT {HEFIIZ DEZDH
ename DOHifE L CONNECT_BY ROOT #ED— Tldi\ Wiz,
XN TWBITOMHIZRD,

Ei
Gl=]

ename DAIIZHEL T, FBHED || '
ename @ 2 [HHDHFIZH

ename DM DOHBIINL—F ) = KPS DMEIZZRD £5,

SELECT LEVEL, LPAD

CONNECT_BY_ROOT ename

FROM emp
START WITH ename IN

CONNECT BY PRIOR empno

(

T

, 2
H

*

(LEVEL - 1))

manages

('"BLAKE', 'CLARK', 'JONES"')

mg

r

ORDER SIBLINGS BY ename ASC;

ename

"employee", empno, mgr,

ename "top mgr/employee"

UFIE, 220250 HTY, top mgr/employee FD FIZERINAEIZERLTLEI W,
level | employee | empno | mgr | top mgr/employee
7777777 e I e
1 | BLAKE | 7698 | 7839 | BLAKE manages BLAKE
2 ALLEN | 7499 | 7698 | BLAKE manages ALLEN
2 JAMES | 7900 | 7698 | BLAKE manages JAMES
2 MARTIN | 7654 | 7698 | BLAKE manages MARTIN
2 TURNER | 7844 | 7698 | BLAKE manages TURNER
2 WARD | 7521 | 7698 | BLAKE manages WARD
1 | CLARK | 7782 | 7839 | CLARK manages CLARK
2 | MILLER | 7934 | 7782 | CLARK manages MILLER
IRDR=T1ZHi<)
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1] | 7566 | 7839 | JONES manages JONES
2 | | 7902 | 7566 | JONES manages FORD
3 SMITH | 7369 | 7902 | JONES manages SMITH
2 | | 7788 | 7566 | JONES manages SCOTT
| | 7876 | 7788 | JONES manages ADAMS

WOHITIE, FHIMTHE EN/~XT CONNECT _BY ROOT HETFZMHLTWET,

SELECT LEVEL, LPAD (' ', 2 % (LEVEL - 1)) || ename "employee", empno, mgr,
CONNECT_BY_ROOT ('Manager ' || ename || ' is emp # ' || empno)

"top mgr/empno"

FROM emp

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

CONNECT BY PRIOR empno = mgr

ORDER SIBLINGS BY ename ASC;

UFRIE, 22VOHNAITY, ename & empno Difi /5D IE CONNECT_BY_ROOT {lA F D8 % Z1F, Z DkE
H, top mgr/empno SO FIZRINTWVWSEDITIV—F/—FrofEzELET,

level | employee | empno | mgr | top mgr/empno

——————— e
1 | BLAKE | 7698 | 7839 | Manager BLAKE is emp # 7698
2 | ALLEN | 7499 | 7698 | Manager BLAKE is emp # 7698
2 | JAMES | 7900 | 7698 | Manager BLAKE is emp # 7698
2 MARTIN | 7654 | 7698 | Manager BLAKE is emp # 7698
2 TURNER | 7844 | 7698 | Manager BLAKE is emp # 7698
2 WARD | 7521 | 7698 | Manager BLAKE is emp # 7698
1 | CLARK | 7782 | 7839 | Manager CLARK is emp # 7782
2 MILLER | 7934 | 7782 | Manager CLARK is emp # 7782
1 | JONES | 7566 | 7839 | Manager JONES is emp # 7566
2 | FORD | 7902 | 7566 | Manager JONES is emp # 7566
3 | SMITH | 7369 | 7902 | Manager JONES is emp # 7566
2 SCOTT | 7788 | 7566 | Manager JONES is emp # 7566
3 | ADAMS | 7876 | 7788 | Manager JONES is emp # 7566

(13 rows)

3.5.7 Retrieving a Path with SYS_CONNECT_BY_PATH

SYS_CONNECT_BY_PATH . FIfED/ — K& — 1/ — ROBTHRET HE S N5 OFME % AT 2 W=
JTYNTHEET 2B TT, BBOY 732 F ¥ IHIRD L BHTT,

SYS_CONNECT_BY_PATH (<column>, <delimiter>)

ZOBEBIE 2 DD HERD £7,
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column i, BEAENCTHLTWAEE S ) THREIN T —TIVRNIZH 2 DHHTTT,
delimiter &, HHELMDZETY MY 2 X5 varchar DIETT,

MOFITIE, WEEZLLEZDIEZ—IUFY—DVAMERLET, Y2 —VUY—II¥F2 =Y vy —DPWVE5E. TD4
BIAMERIBME N E T,

edb=# SELECT level, ename , SYS_CONNECT_BY_PATH (ename, '/') managers
FROM emp
CONNECT BY PRIOR empno = mgr
START WITH mgr IS NULL

ORDER BY level, ename, managers;

level | ename | managers
_______ o
1 | KING | /KING
2 | BLAKE | /KING/BLAKE
2 | CLARK | /KING/CLARK
2 | JONES | /KING/JONES
3 | ALLEN | /KING/BLAKE/ALLEN
3 | FORD | /KING/JONES/FORD
3 | JAMES | /KING/BLAKE/JAMES
3 | MARTIN | /KING/BLAKE/MARTIN
3 | MILLER | /KING/CLARK/MILLER
3 | SCOTT | /KING/JONES/SCOTT
3 | TURNER | /KING/BLAKE/TURNER
3 | WARD | /KING/BLAKE/WARD
4 | ADAMS | /KING/JONES/SCOTT/ADAMS
4 | SMITH | /KING/JONES/FORD/SMITH
(14 rows)
FERYE Y M

e level Flicid, 7T UDRULAVNVOBHBERRINET,
* ename FIZIEREBADPTRRINET,
e managers #ZiX, ¥Xx—Y ¥ —DREBV A MDEENTVET,
AdvancedServer ® SYS_CONNECT_BY PATH OEHiZ, ROMHAZSR—FLTWERA,
* CONNECT_BY_PATH DH1®dD SYS_CONNECT_BY_PATH

* SYS_CONNECT_BY_PATH DD SYS_CONNECT_BY_PATH
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3.6 Multidimensional Analysis

ZRFTAHE, TAAY VI VDIEIEFLRBEAEDLEEFERLCT—Y5ARZT =9I TNOIVIT T
Vor—2a v T—RNICERAINZ O &2 LET, *T 1 XA v P a vk, BFE. B RH0HM. "BES
AVREDT—9EDETHEDICFERINZATIYTT, BEDT A AV avey MEEMITONEER
&, * 7708 EENET, 772 MREE, BEofk bk FE BE oy MR CicEET 2 BE T,

VL=V aF T —RR—AVATFLAD—EDT A4 AV a VI TIN6DT 727 N Z2RET 5121F, @,
SQL E&MfHINE T, SOLEET X, HAMIZ, T—2BREDRME (FoArvay) f-TINV—T1k
Ih, Ry "REINV—TDOF—2DHh T b, Git. FEHREDT 7 7 N OEFHTHREINSE Z L 2L
E

SQL SELECT 2% > N® GROUP BY A, HEiHEROAER 70 A 2R 2 ROIEEHKEEZ P R—FLTW
E

e ROLLUP fEiR+
e CUBE iR+
* GROUPING SETS #hik+

X 512, GROUPING BH#(¥ GROUPING ID ¥ % SELECT Y A b 7L HAVING A T LT, T 5 DILIR
HRe 2 AL 7280 ROMR 2 XETEET,

ER: ZOFHWATIE, BTV dept BE P emp TNV EFHLUCHEMAGHZRLET, Zh5DT—TIITIE,
SO AERIER PR T E-012, ROBEIEHINE U,

UPDATE dept SET loc = 'BOSTON' WHERE deptno = 20;

INSERT INTO emp (empno,ename, job,deptno) VALUES (9001, 'SMITH', 'CLERK', 40);
INSERT INTO emp (empno,ename, job,deptno) VALUES (9002, 'JONES', "ANALYST', 40);
INSERT INTO emp (empno,ename, job,deptno) VALUES (9003, 'ROGERS', "MANAGER', 40);

emp T— 7N & dept T— T NDIEEHSDIROITVEHEINE T,

SELECT loc, dname, Jjob, empno FROM emp e, dept d
WHERE e.deptno = d.deptno
ORDER BY 1, 2, 3, 4;

loc | dname | job | empno
—————————— B s B
BOSTON | OPERATIONS | ANALYST | 9002
BOSTON | OPERATIONS | CLERK | 9001
BOSTON | OPERATIONS | MANAGER | 9003
BOSTON | RESEARCH | ANALYST | 7788
BOSTON | RESEARCH | ANALYST | 7902
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BOSTON | RESEARCH | CLERK | 7369
BOSTON | RESEARCH | CLERK | 7876
BOSTON | RESEARCH | MANAGER | 7566
CHICAGO | SALES | CLERK | 7900
CHICAGO | SALES | MANAGER | 7698
CHICAGO | SALES | SALESMAN | 7499
CHICAGO | SALES | SALESMAN | 7521
CHICAGO | SALES | SALESMAN | 7654
CHICAGO | SALES | SALESMAN | 7844
NEW YORK | ACCOUNTING | CLERK | 7934
NEW YORK | ACCOUNTING | MANAGER | 7782
NEW YORK | ACCOUNTING | PRESIDENT | 7839
(17 rows)

loc, dname B& U job Flik, HITHAINT VWS SQLEHDOT 1 Ay a itffifidnzd, R LTHE
SNDHEFDFEFEIL, COUNT () HREZMA L THIG L AKEBDKTT,

loc, dname 5ll& job ¥l% 7N — 7T 2HARNL 7TV IX, IROEEHTT,

SELECT loc, dname, job, COUNT (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY loc, dname, job

ORDER BY 1, 2, 3;

LR D WHARM 7 GROUP BY WAL OFERE Y hOfFIE. R—REE 7N E T,

loc | dname | job | employees
—————————— i e ettt e
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
(12 rows)

ROLLUP 3 & O CUBE DL TI&. Ry MINTOBEML AV 2RHET 22 0k, RX—REEHTIZEM
INET,

CROUPING SETS HLIEHEREIZ, BB XA 7O N — St B—DfEER ey MIESTAMKEEZRMEL 9,

GROUPING $ & ¢f GROUPING_ID BE#UL,. #Et vy b OMRIZEI B £,

60 % 3 = Advanced Concepts




Database Compatibility for Oracle Developer’ s Guide, ') ') —X 13

I OHLIRBEEEIZ & - TIREI N L EMEEEIZ DWW TIX, MFEDOXE 7Y a v TREUSHHEL £7,

3.6.1 ROLLUP Extension

ROLLUP #LiEFId. 7N —T DNt e #BE 2607V —T0lEry b2 4L T, BEOEREIZ. ROLLUP
ARNVANTCTHEEINZADIEFIZL->THREDEFT, BEOREHIZ. VANDERDT A TALTT, GITELZ
NFNDEHFRT L7 1 T LI, AHDOT A TR LRV THEWEE2 FICBEIL 9,

H—@ ROLLUP ODHXIFIRD L B H TT,

ROLLUP ( { <expr_1> | ( <expr_la> [, <expr_1lb> 1 ...) }
[, <expr_2> | ( <expr_2a> [, <expr_2b> ] ...) 1 ...)
#expr i, Ry VOV =T E2PRETSHANTY, ( expr_la, expr_lb, ...) 2 UTHIATHEN

TWBIGE, expr_la & expr_lb IZX > TERINZEDHMAEDLEIX, BEOH—~D L —T{L X)L EEE
LET,

FERE Y MOEINBENOEARL VL, RV AMIE> TEINZEO—EDOMAEDLE T LTI,

X5z, —EOMEI LIz, VANDORIDIEH FBEI N/ expr_1 F721E ( expr_la, expr_lb, ...)
DWETND) DNGBRINET, BHIDOT A TLDET NV —THNRE, ~HEOMEI LIz, VAID2FEHDT A
T4 (expr_2 ¥721% ( expr_2a, expr_2b, ...) OHlAELEOWTNPEEINSS) DNGHIES
NEJ, BB, FEREY SEEROBEINERINET,

INGHT DA NI I NS T A T AU T null 2RI NET,

GROUP BY MDY TFF A MHNTHE I Nz ROLLUP LRI, IRD XS IZERINET,

SELECT <select_list> FROM ...
GROUP BY [... ,] ROLLUP ( <expression_list> ) [, ...]

select_list THEZIN/-IHHIL ROLLUP expression_list CHERRINBZBLENRHO T, 2
COUNT, SUM, AVG, MIN, ¥ MAX R ¥ OEHEKTRITINERD FHA, £/20E. EVENT L —THOME %
DIFIHRTF U R WERE 2K TH I ENH D £F (& XX, SYSDATE B0,

GROUP BY 4Ji, ## D ROLLUP #LiR T 721 T <, {1 GROUP BY KR T & il %2 D X DEH D ML % {5E T
% ij_o

HO2BERMEEZXZOMDOERDD ZHETERKRT 55%E1X. ORDER BY M2 HHATALENRH D £7,
ORDER BY HIMBEINTWARWES, #ELy NOIEFIZET 2 RFEIEH D FHA,

TN —TIL ROV X IR A OBII n*+* 15T T, n 1A ROLLUP RV A MHADT A TLDEERL XTI, FEINTH
FNFEVAMNILIDODOTATLELTAHY Y NEINET,

D7 TVIE, loc, dname ¥, Job FIOMEIZEOIOWTE—LVT v TE2EKL ET,
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SELECT loc, dname, Jjob, COUNT(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY ROLLUP (loc, dname, job)

ORDER BY 1, 2, 3;

UFiZZ ) OfERTY, loc, dname & job D—EDMALELE T DREEBRDOHI TV bE, loc D—K
DIEZ LD loc & dname D—EDMAAF LT T & D/NHEMRITIZRR T N B85,

loc | dname | job | employees
—————————— t———
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | OPERATIONS | | 3
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON | RESEARCH | | 5
BOSTON | | | 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | SALES | | 6
CHICAGO | | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | ACCOUNTING | | 3
NEW YORK | | | 3
\ | | 17
(20 rows)

D7 TV, v IANDROLLUP VA DT A T LE2MAELEEFEZRLTVWET,

SELECT loc, dname, Jjob, COUNT(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY ROLLUP (loc, (dname, job))

ORDER BY 1, 2, 3;

HATix, BIOHID & 512 loc & dname DFHAEDOLED/NGHBHRNZ LIZHERE LTI WY,

loc | dname | job | employees
7777777777 B S
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | RESEARCH | ANALYST | 2

RDOR=IT2H )

62 2% 3 & Advanced Concepts



Database Compatibility for Oracle Developer’ s Guide, ') ') —X 13

(HID =I5 D E)

BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON \ | I 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | | | 3

\ | | 17
(16 rows)

ROLLUP Y A N DEMD 2 FIDFHEIRTH ENTWAEE, /NeFL XV B £9,

SELECT loc, dname, Jjob, COUNT(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY ROLLUP ((loc, dname), 3job)

ORDER BY 1, 2, 3;

BfE, —HD loc & dname OFAGHLE T LIZ/NEDH D £9D, loc D—HDMEIZITNGHH D THA,

loc | dname | job | employees
7777777777 -
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | OPERATIONS | | 3
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON | RESEARCH | | 5
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | SALES | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | ACCOUNTING | | 3
\ | | 17
(17 rows)
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3.6.2 CUBE Extension

CUBE f3E+1% ROLLUP #EERF 12T WE T, 727U, V=72 4K L. ROLLUP RV A MDT A FLDE
POEDY A MIEIDWTHEERZ AR T S ROLLUP L IZELD,. CUBE . CUBERY AL, ULEA->T, FHE
Ly Mk, AURY A MTEFIN/ ROLLUP XD HELDIFREENET,

H—@ CUBE OHEXTIRDE B TT,

CUBE ( { <expr_1> | ( <expr_la> [, <expr_lb> ] ...) }
[, <expr_2> | ( <expr_2a> [, <expr_2b> 1 ...) 1 ...)

% expr i, Ry bOIN—TERETEANTT, ( expr_la, expr_1lb, ...) EUTHEMCTHEN
TWAEE, expr_la & expr_lb il &> TEINAHEDMAELEIEX, B—DI L — 7’5: HLET,

Rty MOEINEENDOEARL NLE, RY A M- TERINIEO—EDOMAGDLE T LT,

X5z, ~BOEZ eI, VANORYIDIEH (expr_1 £721% ( expr_la, expr_1lb, ...) OfAED
FOWTNPEEINZS) ONHPEINET, VAMAD2BHDT A T4 (expr_2 £721F ( expr_2a,
expr_2b, ...) DMAELEOVWTNNIEEINSISG) O—BEOBI L IZ/NBEINET, BRAIDT 1 T4
E2FHDOTATLDO—EOMAGLEILITNIBEINE T, HEEIC, 3BEHOTA TL035 5546, 3%H
DT7ATLD—HEDME, 3FEHOT7ATLO—EOMEE 1 EHOT7A T LOMAGLYE, 3BFHOT7TATLO—FE
DIEE 2F/HDT A T LDMAGHLE, BIT—EOMEI L ITNIPERINETIRKRHDT A T4, 2HKHDT A
To 1 FBHOT A T LDMAG DY, BEIZ, Ry MRROREIPIRINET,

INGHTF DG E. NEIPIREND T A T LI LT null BPIRSINET,

GROUP BY MDAV TFFAMNHNTIEI N/ CUBE HEIR T, RO LD IZRXRINFET,

SELECT <select_list> FROM ...
GROUP BY [... ,] CUBE ( <expression_list> ) [, ...]

select_list THEIN/IEHIX CUBE expression_list WHRRINIZBENH O T3, /21
COUNT, SUM, AVG, MIN® MAX 2¥ OEMNEBTRITINIERD $HA, $7/203. EVERTLV—THOMHE%
DIFIRFEL B WEBE 2 I3 THE2HENH D 3 (Fz& 21X, SYSDATE BHXD,

GROUP BY 4Ji%., #E D CUBE #ERF7Z 13 T4 <, D GROUP BY LR &4 DXDEHROHEH 2BETE
%9,

H %= ﬂk@%%*ﬁkfﬁﬁ’&% &1%., ORDER BY @WZfHTH2MHENH Y £9, ORDER BY AIMEEI N
TWVWaRWEE, Rty NOIERICET A REIEH D EA,

TN—TL RV E7IEEE0IE. 2 O*n*FTIT, niE. CUBERVAMHNDT A TLDEEERL £, Hill
THENAZIVAMNIIDODTATLELTAY Y FENET,

WD TV, ¥ loc, dname & job DJEFNZESVWTFa—T2ERL T,
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SELECT loc, dname, Jjob, COUNT(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY CUBE (loc, dname, job)

ORDER BY 1, 2, 3;

IRV 0fERTY, loc, dname & [10] OFRMAGHLEDOREBHDO TV ME, loc & 110) DA
AEDED loc & dname OZMAEHLED/NE. dname & [10] ODEMAEDLE, loc DHREEMHE. dname
DOEBEEME, 110 OKFEAME, B LUORKTICRR I NERGEH,

loc | dname | job | employees
—————————— t——————
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | OPERATIONS | | 3
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON | RESEARCH | | 5
BOSTON | | ANALYST | 3
BOSTON | | CLERK | 3
BOSTON | | MANAGER | 2
BOSTON | | | 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | SALES | | 6
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | ACCOUNTING | | 3
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | | 3
| ACCOUNTING | CLERK | 1
| ACCOUNTING | MANAGER | 1
| ACCOUNTING | PRESIDENT | 1
| ACCOUNTING | | 3
| OPERATIONS | ANALYST | 1
| OPERATIONS | CLERK | 1
| OPERATIONS | MANAGER | 1
| OPERATIONS | | 3
| RESEARCH | ANALYST | 2

ROR—UiTEi)
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| RESEARCH | CLERK | 2
| RESEARCH | MANAGER | 1
| RESEARCH | | 5
| SALES | CLERK | 1
| SALES | MANAGER | 1
| SALES | SALESMAN | 4
| SALES | | 6
\ | ANALYST | 3
\ | CLERK | 5
\ | MANAGER | 4
\ | PRESIDENT | 1
\ | SALESMAN | 4
\ | | 17
(50 rows)

WOI7ITVIE, Y AND CUBE VA DT A TLZMAGLELZDEEZRLTVWET,

SELECT loc, dname, Jjob, COUNT(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY CUBE (loc, (dname, job))

ORDER BY 1, 2, 3;

HHTlX, loc & dname DfAEDLHE, loc & job DAL LE, F721F dname HIR, F721& job HAEDIE
FIONEHEH D T A,

loc | dname | job | employees
—————————— et Rt
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON \ | | 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | | | 3
| ACCOUNTING | CLERK | 1
| ACCOUNTING | MANAGER | 1
| ACCOUNTING | PRESIDENT | 1
| OPERATIONS | ANALYST | 1
| OPERATIONS | CLERK | 1

ROR—UiTEi)
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| OPERATIONS | MANAGER | 1
| RESEARCH | ANALYST | 2
| RESEARCH | CLERK | 2
| RESEARCH | MANAGER | 1
| SALES | CLERK | 1
| SALES | MANAGER | 1
| SALES | SALESMAN | 4
\ | | 17

(28 rows)

WD TV IR, BYHOAD CUBE HEEFOMITIEEI NS HON) T—avE2RUTVWET,

SELECT loc, dname, job, COUNT (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY loc, CUBE (dname, job)

ORDER BY 1, 2, 3;

ZOHHITIE. loc DEIIL—THAD dname & job IR L TEBEEIFINE T,

loc | dname | job | employees
—————————— t——
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | OPERATIONS | | 3
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON | RESEARCH | | 5
BOSTON | | ANALYST | 3
BOSTON | | CLERK | 3
BOSTON | | MANAGER | 2
BOSTON \ | | 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | SALES | | 6
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | ACCOUNTING | CLERK | 1
NEW YORK | ACCOUNTING | MANAGER | 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | ACCOUNTING | | 3
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1

RDOR=T1HKi <)
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NEW YORK | | PRESIDENT |
NEW YORK | | |

(28 rows)

3.6.3 GROUPING SETS Extension

GROUP BY #JNT GROUPING SETS #LIETF- 2T 5 & FEEIZTIZRE S 7 — PO TEBORK R v
MeEiE L7z 1 DOMREy 2ERT2TFENRMgEINET, 20, BEOIL—-TOfEREY b2 1 DD
HRYw MIAT 5 UNION ALL HENEFINET,

UNION ALL #fE. L72%%> T GROUPING SETS fLikFIt, MEINTWAHERY Y b2 S EETZHIBRL W
ZEIHEBLTL XN,

H—D GROUPING SETS HEiRFDIZIRD LB HTT,

GROUPING SETS (
{ <expr_1> | ( <expr_la> [, <expr_1lb> 1 ...) |
ROLLUP ( <expr_list> ) | CUBE ( <expr_list> )
YL, o..010)

GROUPING SETS HEETIZIX, 1 DBl EDa v <Xy A, Tl ENZRNDOY X b, ROLLUP #EET. B
U CUBE LR FOIEOMALGLEEEGDDL I NTEET,

GROUPING SETS #E5ETI1%. RD X S5IZ GROUP BY MDAV TFFAMATHREINET,

SELECT <select_list> FROM ...
GROUP BY [... ,] GROUPING SETS ( <expression_list> ) [, ...]

select_list THEIN/EHIX GROUPING SETS expression_list ZHRRINDILEDDHD T,
¥ 721X, COUNT, SUM, AVG, MIN ® MAX 72 ¥ OEMEAKTRIINIERD £HA, F2E. BOENIIV-T
WO % DITITHERIZ L 2 WER E - IR TH 2 BENH O £T (2 21E. SYSDATE %),

GROUP BY AJid. #H(D GROUPING SETS HLiEF 7713 T <., i GROUP BY HLAEF & {H 4 DR DEH D HH
EIEETEET,

HOz2E®ROH IRHETRRT 55 E1E. ORDER BY A2 HHT 2 46ENH D £9, ORDER BY WA fEE X1
TWARWES, ERYy NOIEFICET 2 HEEH D TEA,

D7 TV, loc, dname §l& job FITHREI NIV —TOMELGEERL T,

SELECT loc, dname, job, COUNT (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY GROUPING SETS (loc, dname, Jjob)

ORDER BY 1, 2, 3;
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FERITKDEB D TT,

loc | dname | job
,,,,,,,,,, U
BOSTON | |
CHICAGO | |
NEW YORK | |
| ACCOUNTING |
| OPERATIONS |
| RESEARCH |
| SALES |
| | ANALYST
\ | CLERK
\ | MANAGER
| | PRESIDEN
| | SALESMAN
(12 rows)

| employees
77+ 77777777777

T

SR 01wy U W W W oY

ZHiX., UNION ALLEAEFZ2MHT 2RO T LHETT,

SELECT loc AS "loc",
FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY loc

UNION ALL
SELECT NULL, dname, NULL,
WHERE e.deptno = d.deptno
GROUP BY dname

UNION ALL
SELECT NULL, NULL, job, COUNT (x)
WHERE e.deptno = d.deptno
GROUP BY job
ORDER BY 1, 2, 3;

NULL AS "dna

COUNT (*

me", NULL AS "job",

) AS "employees" FROM emp e,

AS "employees" FROM emp e,

dept d

dept d

COUNT () AS "employees"

UNION ALL Z T VUnrsDHAIE,

GROUPING SETS AR UTTY,

loc | dname | job
__________ T
BOSTON | |
CHICAGO | |
NEW YORK | |
| ACCOUNTING |
| OPERATIONS |
| RESEARCH |
| SALES |
\ | ANALYST
\ | CLERK
\ | MANAGER

| employees
__+ ___________

S0 W oYy U W W W oy ©

RDOR=T1Hi <)
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\ | PRESIDENT |
\ | SALESMAN |

(12 rows)

ROHIIE, GROUPING SETS RV AMNTIXEEERX A1 7D GROUP BY HhiETF %2 —#ICHHT 2 FEzRL
TWET,

SELECT loc, dname, job, COUNT (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY GROUPING SETS (loc, ROLLUP (dname, job), CUBE (job, loc))
ORDER BY 1, 2, 3;

UFE, 2022060 AT,

loc | dname | job | employees
7777777777 R S

BOSTON | | ANALYST | 3

BOSTON | | CLERK | 3

BOSTON | | MANAGER | 2

BOSTON \ | | 8

BOSTON \ | | 8

CHICAGO | | CLERK | 1

CHICAGO | | MANAGER | 1

CHICAGO | | SALESMAN | 4

CHICAGO | | | 6

CHICAGO | | | 6

NEW YORK | | CLERK | 1

NEW YORK | | MANAGER | 1

NEW YORK | | PRESIDENT | 1

NEW YORK | | | 3

NEW YORK | | | 3

| ACCOUNTING | CLERK | 1

| ACCOUNTING | MANAGER | 1

| ACCOUNTING | PRESIDENT | 1

| ACCOUNTING | | 3

| OPERATIONS | ANALYST | 1

| OPERATIONS | CLERK | 1

| OPERATIONS | MANAGER | 1

| OPERATIONS | | 3

| RESEARCH | ANALYST | 2

| RESEARCH | CLERK | 2

| RESEARCH | MANAGER | 1

| RESEARCH | | 5

| SALES | CLERK | 1

| SALES | MANAGER | 1

| SALES | SALESMAN | 4

| SALES | | 6

ROR—UiTEi)
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\ | ANALYST
\ | CLERK

| | MANAGER
\ | PRESIDENT
\ | SALESMAN
\ |
\ |

~N D s 01 W

[EE

(38 rows)

WoTIZEAMKIZ., GROUP BY loc, GROUP BY ROLLUP (dname, job) & GROUP BY CUBE (job,
loc) oMEBIZERINAERLY bOHEEETT, ZhodDflceD ) 2 TFIZRUET,

SELECT loc, NULL AS "dname", NULL AS "job", COUNT (%) AS "employees"
FROM emp e, dept d

WHERE e.deptno = d.deptno

GROUP BY loc

ORDER BY 1;

BUFIX., GROUP BY loc AJD#ER+YE Y M TY,

BOSTON \ |
CHICAGO | | \
NEW YORK | | \
(3 rows)

D2 TV X GROUP BY ROLLUP (dname, job) AlZfFHLET,

SELECT NULL AS "loc", dname, Jjob, COUNT () AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY ROLLUP (dname, job)

ORDER BY 2, 3;

PAFIX. GROUP BY ROLLUP (dname, job) WD#ERYvy hTY,

loc | dname | job | employees
77777 R et e B et e
| ACCOUNTING | CLERK | 1
| ACCOUNTING | MANAGER | 1
| ACCOUNTING | PRESIDENT | 1
| ACCOUNTING | | 3
| OPERATIONS | ANALYST | 1
| OPERATIONS | CLERK | 1
| OPERATIONS | MANAGER | 1
| OPERATIONS | | 3

RDORX=T1ZHi <)

3.6. Multidimensional Analysis 7




Database Compatibility for Oracle Developer’ s Guide, ') ) —Z 13

(HID =I5 D E)

| RESEARCH | ANALYST
| RESEARCH | CLERK
| RESEARCH | MANAGER
| RESEARCH |
| SALES | CLERK
| SALES | MANAGER
| SALES | SALESMAN
| SALES |
\ |

(17 rows)

~N o D P RN

[y

XD VX GROUP BY CUBE (job, loc) AlZMHLET,
SELECT loc, NULL AS "dname", job, COUNT (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY CUBE (job, loc)
ORDER BY 1, 3;
PUFIX., GROUP BY CUBE (job, loc) AD#fEHR+YEY b TY,
loc | dname | job | employees
—————————— et R st
BOSTON | | ANALYST | 3
BOSTON | | CLERK | 3
BOSTON \ | MANAGER | 2
BOSTON \ | | 8
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | | 3
\ | ANALYST | 3
\ | CLERK | 5
\ | MANAGER | 4
| | PRESIDENT | 1
\ | SALESMAN | 4
\ | | 17
(18 rows)

BID 3 DD T % UNION ALL HEAFEHAGLES L, 3 2D ER Ly hodfENERINE T,

SELECT loc AS "loc", NULL AS
FROM emp e, dept d
WHERE e.deptno = d.deptno

"dname",

NULL

AS

"Job", COUNT (%) AS

"employees"

ROR—UiTEi)

72

% 3 = Advanced Concepts




Database Compatibility for Oracle Developer’ s Guide, ') ') —X 13

(HID =I5 D E)

GROUP BY 1loc
UNION ALL
SELECT NULL, dname, job, count(x) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY ROLLUP (dname, Jjob)
UNION ALL
SELECT loc, NULL, job, count (%) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY CUBE (job, loc)
ORDER BY 1, 2, 3;

HAERDEEHTY, GROUP BY GROUPING SETS (loc, ROLLUP (dname, job), CUBE (job,
loc)) AIZMHEALZEEERIL T,

loc | dname | job | employees
7777777777 et e e
BOSTON | | ANALYST | 3
BOSTON | | CLERK | 3
BOSTON \ | MANAGER | 2
BOSTON \ | | 8
BOSTON \ | | 8
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
CHICAGO | | | 6
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | | 3
NEW YORK | | | 3
| ACCOUNTING | CLERK | 1
| ACCOUNTING | MANAGER | 1
| ACCOUNTING | PRESIDENT | 1
| ACCOUNTING | | 3
| OPERATIONS | ANALYST | 1
| OPERATIONS | CLERK | 1
| OPERATIONS | MANAGER | 1
| OPERATIONS | | 3
| RESEARCH | ANALYST | 2
| RESEARCH | CLERK | 2
| RESEARCH | MANAGER | 1
| RESEARCH | | S
| SALES | CLERK | 1
| SALES | MANAGER | 1
| SALES | SALESMAN | 4
| SALES | | 6

RDOR=I12H:K)
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\ | ANALYST

\ | CLERK

| | MANAGER
| | PRESIDENT
\ | SALESMAN
\ |
\ |

~N D s 01 W

[EE

3.6.4 GROUPING Function

GROUP BY 4JIZ ROLLUP, CUBE, or GROUPING SETS #LiREEfE% ([HiH 3 21546, KRR & » THER X
NBZNEFDOXFIERLANNE, R Y POR—ZAEHTEZRINT 2 Z e PRHERIGENH O £9, GROUPING
FEREIZ, ZORBIZITS PREERMLL £9,

GROUPING B Z T 5 7= D—RNZa ko L B0 TT,

SELECT [ <expr> ...,] GROUPING( <col_expr> ) [, <expr> ]
FROM ...
GROUP BY [...,]

{ ROLLUP | CUBE | GROUPING SETS }( [...,] <col_expr>

[y, «o.1 ) [, ...]

GROUPING %%, GROUP BY AJ® ROLLUP, CUBE ¥ 7-!/% GROUPING SETS #LIEFDORY A M THEXH
7274 A0y a il ORTHEIBERDHLE—~DNRITA—-X—%2RD FT,

GROUPING BBDREDEIZ 0 £721F 1 TF, 7TV DFEREL Y T, GROUPING B THE T 17245 null
DG, FIXZDFIOEBMDED /NG % KT 72, GROUPING BIBUIME 1| 2K L £3, GROUPING B THEX
NHORFEDEIZEE DT ANER % B TH4E. GROUPING BBUIIME 0 2K L £3., & DEHA. 51X NULL
THIHENULL THEREVEEAD, WIhOBES, BROMEIZHhZ2/NETIRR<, Z0HOREDHEMATY,

IRDZ TVIE, GROUPING BEABDREVMEINFHAFIZED LS IZHST 502 RLUTWET,

SELECT loc, dname, Jjob, COUNT(x) AS "employees",
GROUPING (loc) AS "gf_loc",
GROUPING (dname) AS "gf_dname",
GROUPING (job) AS "gf_job"

FROM emp e, dept d

WHERE e.deptno = d.deptno

GROUP BY ROLLUP (loc, dname, job)

ORDER BY 1, 2, 3;

GROUPING B D % FR T 40D 3 DDHITIE, MIST 25 DMERET/NAIMS NS 5E, NGHTIZAE
I WERINET,
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loc | dname | job | employees | gf_loc | gf_dname | gf_job
—————————— +--—
BOSTON | OPERATIONS | ANALYST | 1 0 | 0 | 0
BOSTON | OPERATIONS | CLERK | 1] 0 | 0 | 0
BOSTON | OPERATIONS | MANAGER | 1 0 | 0 | 0
BOSTON | OPERATIONS | | 3 0 | 0 | 1
BOSTON | RESEARCH | ANALYST | 2 | 0 | 0 | 0
BOSTON | RESEARCH | CLERK | 2| 0 | 0 | 0
BOSTON | RESEARCH | MANAGER | 1 0 | 0 | 0
BOSTON | RESEARCH | | 5 | 0 | 0 | 1
BOSTON | | | 8 | 0 | 1 1
CHICAGO | SALES | CLERK | 1| 0 | 0 | 0
CHICAGO | SALES | MANAGER | 1] 0 | 0 | 0
CHICAGO | SALES | SALESMAN | 4 | 0 | 0 | 0
CHICAGO | SALES | | 6 | 0 | 0 | 1
CHICAGO | | | 6 | 0 | 1] 1
NEW YORK | ACCOUNTING | CLERK | 1 ] 0 | 0 | 0
NEW YORK | ACCOUNTING | MANAGER | 1 ] 0 | 0 | 0
NEW YORK | ACCOUNTING | PRESIDENT | 1 ] 0 | 0 | 0
NEW YORK | ACCOUNTING | | 3 0 | 0 | 1
NEW YORK | | | 3 0 | 1 | 1
\ | | 17 | 1] 1 1
(20 rows)

INSDA VI =Rk, BEDNFHOAZ ) —= v FEEMEL Ui TcE T, L2 xiE i) 21T
% &, HAVING AJ0 GROUPING B AL T. loc & dname OMAELEDNHDAZEKRTEET,

SELECT loc, dname, job, COUNT (%) AS "employees",
GROUPING (loc) AS "gf_loc",
GROUPING (dname) AS "gf_dname",
GROUPING (job) AS "gf_job"

FROM emp e, dept d

WHERE e.deptno = d.deptno

GROUP BY ROLLUP (loc, dname, job)

HAVING GROUPING (loc) = 0
AND GROUPING (dname) = 0
AND GROUPING(job) = 1

ORDER BY 1, 2;

ZDO7 T IFROMEREEKL £,

loc | dname | job | employees | gf_loc | gf_dname | gf_job
7777777777 -t
BOSTON | OPERATIONS | \ 3 0 | 0 | 1

BOSTON | RESEARCH | \ 5 | 0 | 0 | 1

CHICAGO | SALES | \ 6 | 0 | 0 | 1

NEW YORK | ACCOUNTING | | 3 | 0 | 0 | 1

(4 rows)
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GROUPING ¥ ZMHL T, NeHT2R—AEHTELRRAV A FOEEHD 1 DBROEIZHR > TV B DR
Y UTnull 2R THED/NTE XA TEZHDNHZERTOTIERL, T—TIVHNOERDIT,

ZDNEBHT 57012, emp T— 7IVIZIROFAEMEINET, ZZE D, 70 job FIZ null {HEHFRE S 1
9,

INSERT INTO emp (empno,ename,deptno) VALUES (9004, 'PETERS', 40);

WD TVIE, DPORTLTEEDITTHEHS UTRITINTVET,

SELECT loc, job, COUNT (%) AS "employees",
GROUPING (loc) AS "gf_loc",
GROUPING (job) AS "gf_job"
FROM emp e, dept d
WHERE e.deptno = d.deptno AND loc = 'BOSTON'
GROUP BY CUBE (loc, 3job)
ORDER BY 1, 2;

HJ3ZiE. loc FIZ BOSTON & Job FHIZAR—ZAZEL 2 DOIAMNEENT WD Z LITERELTL I W (£
D4FEHES5FEHDODZ YY),

loc | job | employees | gf_loc | gf_job
———————— e et e et e
BOSTON | ANALYST | 3 0 | 0
BOSTON | CLERK | 3 0 | 0
BOSTON | MANAGER | 2 | 0 | 0
BOSTON | | 1| 0 | 0
BOSTON | | 9 | 0 | 1
| ANALYST | 3 1 | 0
| CLERK | 3| 1 | 0
| MANAGER | 2| 1| 0
| | 1| 1 | 0
I | 9 | 1 | 1
(10 rows)

job ¥l (gf_job) M GROUPING A 1 23K9 5{7HIZ. ZhATRTOYVa TN THEZ i RrL TV
9, 17D employees FZ 9 D/NEHENEENTVWE Z LITIERE L TLEZI W,

job 4B £ U loc #D GROUPING BI#AY 0 238§ 4 f7HIX. Z4A Loc 2 BOSTON T job #¥ null TH 25T
TOITORAEETHE I ERLET, 2K, ZOFITHAINAZITTY, employees FliZIX 1 BEEN
¥9., T, AINAEZZOL S RE—DIFOH YV N TT,

7. 917H (mEOBE) T. job 5D GROUPING %230 23K L. loc #I® GROUPING BIEA 1 2R L £
T, ZHUE. Job FMFXLTYT, THE ZOFTHAINZR-—TDOHY Y NTT,
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GROUPING_ID %K%, ROLLBACK, CUBE ¥7-1% GROUPING SETS #LiEF2SfEE Y b DITD /N L RL
EWETA7DIZ. GROUPING BB 2 IREEL £9,

GROUPING BA#UIZ 1 DDFIRDAZID | TDRFEDI DT RTOIED/NGFTH 2D E S DPDRREZERELET,
LMo T, HEBOINV—FF 5> T Y ONEFD L RV 5121%, EE O GROUPING B A HEIZ
RABGENRHY T,

GROUPING_ID B%¥tl¥. ROLLBACK, CUBE X/z!% GROUPING SETS #LECHH XNz 1 DM EDFIR % Z1)
AR, NEERINSDHDENIZENINTVE»ZHRTE7-2DICHHTE 21— DEBEEZRLET,

GROUPING_ID B Z (T 572D — KRS D B H T,

SELECT [ <expr> ...,]
GROUPING_ID( <col_expr_1> [, <col_expr_2> 1 ... )
[, <expr> ]
FROM ...
GROUP BY [...,]
{ ROLLUP | CUBE | GROUPING SETS }( [...,] <col_expr_1>

[, <col_expr_2>1 [, ...1 ) [, ...]

GROUPING_ID BA%iX. GROUP BY AJ® ROLLUP, CUBE ¥ 7/-l% GROUPING SETS fLEEFD AV A s THE
INEZT A AV Y aVHIOXNTHEIBLERDHZ 1 DU EDNRTA -2 2D FT,

GROUPING_ID BB EME KL £9, Z GROUPING_ID #HE,

D7 TV, ¥ gid TEEN S GROUPING_ID BHDEREVEH, 5] loc & dname D 2 DD GROUPING
BEIZ L > TORINBMEIZED LS IZH T B0 ERLUTVWET,

SELECT loc, dname, COUNT (%) AS "employees",
GROUPING (loc) AS "gf_loc", GROUPING (dname) AS "gf_dname",
GROUPING_ID (loc, dname) AS "gid"

FROM emp e, dept d

WHERE e.deptno = d.deptno

GROUP BY CUBE (loc, dname)

ORDER BY 6, 1, 2;

WOHMATIE, gf_locfE& gf_dname fHCHEI NI LY v ML e gid TREI WL OBKRIZHE
BELTLEE W,

loc | dname | employees | gf_loc | gf_dname | gid
7777777777 et e Rt e
BOSTON | OPERATIONS | 3 0 | 0 | 0

BOSTON | RESEARCH | 5 0 | 0 | 0

CHICAGO | SALES | 6 | 0 | 0 | 0

NEW YORK | ACCOUNTING | 3 0 | 0 | 0

RDOR=I12H: )
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BOSTON \ | 8
CHICAGO | | 6
NEW YORK | | 3
| ACCOUNTING | 3
| OPERATIONS | 3
| RESEARCH | 5
| SALES | 6
| | 17
(12 rows)

B R R R R o o O

= O O O O F =

w NN DD DNDDND PR

WROFIZ, HI1D 4170 GROUPING BAEDE D Eiz 3 < GROUPING_ID BABDEEDEA&H 2R £,

loc dname vy bR ML GROUPING _ID
gf_locgf_dname F¥v K
BOSTON OPERATIONS O/Z/.‘Sup.‘ 1+ 0/ 2/0 0
BOSTON null 0/2/:sup:"1"+1/ 2/° 1
null ACCOUNTING 1/2/:sup:"1"+0/ 2/° 2
null null lﬁﬁﬂmf]HJ/Zp 3
RDFKIEL, GROUPING_ID FAIDERE D EA, EFDBRAETE /N — TN ED LS ITHIRNT 2ri FHizd
DT,
e DEG Yy b2 ML GROUPING_ID
gf locgf_dname ¥y R
loc, dname 00 0
loc 01 1
dname 10 2
Grand Total 11 3

U735 T, 25 DINGFDMA%E dname TE/RT HI121F, GROUPING_ID BEIZIEDWT HAVING AJ & ¥ £ 12
ROBEMbE N7 T) 2liHTE X7,

SELECT loc,

GROUPING (loc)
GROUPING_ID (loc,
dept d
WHERE e.deptno

FROM emp e,

GROUP BY CUBE

HAVING GROUPING_ID (loc,
ORDER BY 6, 1,

dname,
AS "gf_loc",

COUNT (*)

dname) AS "gid"

d.deptno

dname)

dname) = 2

AS "employees",
GROUPING (dname)

AS "gf_dname",
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UFizzx) ofRTT,

loc | dname | employees | gf_loc | gf_dname | gid
77777 -
| ACCOUNTING | 3 1 0 | 2
| OPERATIONS | 3| 1 0 | 2
| RESEARCH | 5 | 1 0 | 2
| SALES | 6 | 1| 0 | 2
(4 rows)
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Profile Management

AdvancedServer TlZ, T — & RX—AD A —8— 21— F = DL Fi{] &*profiles* ZERTEE T, £70 771
X, password BX U md5 Rtz TANRAT - REHDIL—NVEZTEHZELET, 707 71 ILVADIL— VIR
DIZEWMTEET,

(I QU = B G ¥ ik AVl N R

e B A VETVEEIZRBRLIZZDIZT AV MR Y 2T S

MR DNRAT - NE23 =293

o N2AT— FOHMMRBROMF UM 2 ERT 5
o NAT = ROEME DL -V EEHET S

e N2AT—FOEMAZGIRST V-V E2EHT D

TaT7 7 ANME, ASEORFTEME2LET IO LD — T2 BRIZERTE 5327 — RBMHEOARIMNE Xy
NCd, WAY—= RBEEDPERINGE, 7077 VE2EHLT, OO0 7 7 IVZBEEMNIT ST TVWEH
-V —ZHLWESEEHTE T,

TRT7 v ANEERLUZE, o7y A 0E LA EOI—F—ICFEMIF RN TEET, 2P —»1HP—
N=ZEfiT 52, —=—nN=Fn s va—VZBEffironz7 a7y Vv ERELES, a7y 0ids o
AZ—=HNDTRTDF—ER—ATHEEINT T, K7 FAZR—IZR3ERDO T 7 7 A VHBFAET 25805 0
T, BEOT—EAR-AIZTI7E¥ATEL 1 ANDI—F =k, 7 ITAXR—HNDOET—ZR—AZHEHT L &I
A7 774 VEEHALET,

AdvancedServer &, RE 7B 7 7 A VDBEEINTVRVED . B — VOERRIZH L we —WCBEEM T S
7z default EWVWHOHFDOTB T 7 A VEEKL £T, DEIOY —/N—N—T 3 > H 5 AdvancedServer (27 v 7
JLV—=RT5L2, BiFrouo—Ld default 7B 7 7 AIVICHBIMIZEID M THNE T, default 70771
HIRTE £ A,

default 7B 7 7y Ak, kOoBEM2EEL T,
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FATLED_LOGIN_ATTEMPTS UNLIMITED
PASSWORD_LOCK_TIME UNLIMITED
PASSWORD_LIFE_TIME UNLIMITED
PASSWORD_GRACE_TIME UNLIMITED
PASSWORD_REUSE_TIME UNLIMITED
PASSWORD_REUSE_MAX UNLIMITED
PASSWORD_VERIFY_FUNCTION NULL

PASSWORD_ALLOW_HASHED TRUE

F—RAR—=ADA—N—2—H—|F, ALTER PROFILE I<v Y RAEMHL T default 7R 7 7ML TIEEI N

TEEERTEET, 707 7 A IVOEHEDFHMIZDOWTIX, AlteringaProfile %

ZIL TSI,
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4.1 Creating a New Profile

CREATE PROFILE ARV RZHEHLT, HrLWW o771V 2ERKL T, HXZROE2ED T,

CREATE PROFILE <profile_name>

[LIMIT {<parameter value>} ... 1;

LIMIT H & AR—=ATRE 65N 1 DL ED parameter /value ORT %ZE®H T, AdvancedServer iZ & - T
WHENZLV—LE2EELET,

Parameters:
profile_name X707 7 1 VDL ZEEL X7,
parameter &, THI7 7 A NMIZE > THIRINEEMEZIEEL £,
value 387 A — X DKIREZEEL £ 7,

AdvancedServer X, parameter ZXIZMATIZRT value ZFHR—bFLTVWET,

FAILED_LOGIN_ATTEMPTS ¥, PASSWORD_LOCK_TIME TEI N/, y—N—0Ba—-¥%—-%7
AUV EPSBY T Y NTARIC A =2GA T TE A n S Vil fTORBMERE R EL T, YR—b
INBEIFRDEBDTT,

e 0 X AKE\ INTEGER fH,
e DEFAULT - DEFAULT 7R 7 7 1 )V TCTHEE X N/z FAILED_LOGIN_ATTEMPTS DAHE,
e UNLIMITED -#fiia—H¥ —1%. 01 VAT OEBEEIZHIEITD D A,

PASSWORD_LOCK_TIME |, FAILED_LOGIN_ATTEMPTS D720y 72X N=T TV FMeY—N"—
WAy JBRTZ2ETCIIRABATIVENHIHEOEZ2BELEF T, YR—-FENBHEIZRDODEED
<7,

e 0 AL NUMERIC fi, HO/NEERD ZIBET BI12id, MNUERBELE T, 2 2E. 4.5 20>
fEEMHLT 4 H, 12 HllZEELET,

e DEFAULT - DEFAULT 780 7 7 1 )V THE X N7/~ PASSWORD_LOCK_TIME D1,

¢ UNLIMITED -7 — X R—ADA—N—2—HF =Lk >TCFHFTOY Z7MBHERINZET, 7H7 Vb
ey ranxd,

PASSWORD_LIFE TIME i, Z—HF—IZHLWASAT— RO ANERD B ETIZHADNS AT — R % {HiH
TE52HB%EHEEL£9, PASSWORD_LIFE_TIME A% #HMH L T/NA T — NIz X2 HHIRBTIN T
LUK BHERMPERINZ ETCOHBZEET 25 41E. PASSWORD_GRACE_TIME A2 &® X
3, PASSWORD_GRACE_TIME DREEINTWVWARWEE, /YA 7 — Nk PASSWORD_GRACE_TIME D7
TANMETHEINZHIZE L, 2—F—3HLWART — PRI NE FTavy ROEFE2 A
INFERA, P ER—-MEINBEIFIRDOEB DO TT,
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e 0 BLE® NUMERIC fE, HO/NEERS 28T T 2120k, MMUEZEELET, 22 4.5 20>
ExEMEELT 4 H, 12 EM2EELET,

e DEFAULT - DEFAULT 7B 7 7 1 )L THE I N7z PASSWORD_LIFE_TIME D1H,
e UNLIMITED —/3RA 7 — NIZIXERHIRLH D FHA,

PASSWORD_GRACE_TIME (X, /SA 7 — KOBEPWEBTINTHL S 2 —F =232 7 — R DL % il X
NEFTCORMFHHOEIR2EBELET, MPHMIRT T2, -V —3ER2HTTINT T, R
PNDNRAT - REEHITHETIAYY FOEFEFHFATINEFA, YR—-MINBEIZIRODLE DT,

e 0 L EO NUMERIC fi, HO/NEERD ZIBET BI121d, IMNUERIBELE T, 2 21E. 4.5 20D
fEEMHLT 4 H, 12 HlilZHEEL£9,

e DEFAULT - DEFAULT 7B 7 7 1 )L CE X N 72 PASSWORD_GRACE_TIME Dff,
e UNLIMITED —JFHIMIZEE T,

PASSWORD_REUSE_TIME (&, Z—¥ =AU - RE2HAHAT L ETHETILHENH 2 HBEEREL
*¥9, PASSWORD_REUSE_TIME & & UfF PASSWORD_REUSE_MAX /8T A —& &, —#IZHHITHZ L%
HELTWET, ThoDNIA—-X—D—HIZAREZEEZ L., M55 UNLIMITED Q& dunS
A7 — RNFHEAHATEEEA, WHD/NT A=K =D UNLIMITED IZEREINTWBEE, AT —RKD
BHRAZET2HRIEZH D A, VR—FINZHEITIROEBHTT,

e 0 DAL NUMERIC fH, HOD/NEERS 28T T 2120k, MUEEEBELET, 22 2. 4.520D
fEEMHLT 4 H, 12 HlElzZEELET,

e DEFAULT - DEFAULT B 7 7 1 )L CIE X N7z PASSWORD_REUSE_TIME Df#,
e UNLIMITED —/YA 7 — RiFfRZ L cHAMATEET,

PASSWORD_REUSE_MAX (&, /SAU— N2 HHAT A HET 2HBENH 52T — REFEOL % {5E
L %9, PASSWORD_REUSE_TIME $ & PASSWORD_REUSE_MAX /3T A —& %, —#IZfEHTEZ &
EFHHNELTVWET, TNODNRTA—X—D—HIZARMEZIEE L., 155 UNLIMITED OEHE, dHw
NRAT—=RIFHEMHTEEFEA, MAD/NT A =X =D UNLIMITED IZHEINTWVWEEHE, /SAT—NK
DOFFMAIZETAHIEIZH D A, VFR—FEINBHEIFRDOEB D TT,

e 0 L. E®D INTEGER 1H,
e DEFAULT - DEFAULT 70 7 7 1 )L THE X N7z PASSWORD _REUSE_MAX D1,
e UNLIMITED —/YA 7 — RiFHflRZ L cHAMATE XS,

PASSWORD_VERIFY_FUNCTION Z/NAT— NOEMI 2HBELET, YR —PFINBHEIZIRDEED
T3,

 PL/SQL BI¥ D447,

e DEFAULT - DEFAULT YU 7 7 1 )L CTHE X N7z PASSWORD_VERIFY FUNCTION DfH,
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e NULL
PASSWORD_ALLOW_HASHED %, BE{bI N NAT— ROMHAEZHATENE S 02ETLET, %
TRUE IZHBET DL, VAT, 273147 MIleAy Y aftEI N5 A T — NEfEEdT 528
WED, 2=V —PRAT—RNZ2EFTEDLDIZLET, 272U, % FALSE KRELEAE, NAT—
REREMNIBAET DI TV =V T XA MNEATIRET 2 HERH D ET, TOULHRVE, T—N—DF
FIEINIEZNRAT = REZELEGEIIZ I —PAn—3nET, YR—-bINBEIZROLEDTT,

* BOOLEAN ff TRUE/ON/YES/1 ¥ 7213 FALSE/OFF/NO/0

e DEFAULT - DEFAULT B 7 7 1 )L THE X N7z PASSWORD_ALLOW_HASHED Dff,

EFR: PASSWORD_ALLOW_HASHED & Oracle HffD NI A =X —TI3H D A,

Notes
DROP PROFILE A~V Y RZ{HHAL T, o771 IV ZHIKRL £,
Examples

WDAX Y RIE, acctg LWIHOEZHDO TR T 7 A IVEEKRLET, 707 7 A0k, 22— =235 BORATTIE
LWARAT — RCIRALEI N -7, THAV Y INPW 1 HEO Yy 27XNbZ e 2BELET,

CREATE PROFILE acctg LIMIT
FAILED LOGIN_ATTEMPTS 5
PASSWORD_LOCK_TIME 1;

DA<y RiE, sales EWILRIOTa 77 A IVEEHRLET, 2070774, 2—F—»R00HI &
WA = RE2BFEFTEIBERHLILE2HEELTWVWET,

CREATE PROFILE sales LIMIT
PASSWORD_LIFE_TIME 90
PASSWORD_GRACE_TIME 3;

T 7 7 AIVTEEINSZ 90 HARET AR — Y-S AT—RE2ZELTWARWES, Os( vz EE
RETEINET, 3HEOMFHEIEEZ L, THY Y MINAT— R2LETE2ETca~vy RO L2
nEnnlinh Y,

WMDAX Y R, accts EWIHEZFO T T 7 A IVEERLET, Tu7 74 0IE, 2= =B AT—-NE Kk
BIMHEHLTH S 180 HUANIZ AR AY — R2BEMAHATERWZ L 2BE L, NAU—RN2EMHT 1D L
HES5ENAT—RE2EHETIBRELRHD T,

CREATE PROFILE accts LIMIT
PASSWORD_REUSE_TIME 180
PASSWORD_REUSE_MAX 5;
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DA< KL, resources EWIHIZRDTO T 74 VEERLET, 707 71 )VIX password_rules
WS LD —F—EHEBETOTH L, BEINEAAT - RPEMZI OEELRFEZLTWE Z L 2ERL
7,

CREATE PROFILE resources LIMIT
PASSWORD_VERIFY_FUNCTION password_rules;

4.1.1 Creating a Password Function

PASSWORD_VERIFY_FUNCTION #{8E T3¢, =P —DNRATV—-N2LFH L2 SICHEAI NG X2
TFANV—=NVEEBETEIHARXTA ASINBRERZIRMTEET, 22X, FILLURAT—-ROEI AL E
Lk XETHIBERDH D, HEDMEIPEENTVWARVWI L 2HETELV-IL2RETEXT,

INAT — FEEBEIZIZIRDEBLRH D £,

<function_name> (<user_name> VARCHAR2,
<new_password> VARCHAR2,
<old_password> VARCHAR2) RETURN boolean

Where:
user_name X1 —H¥F—DLHITT,
new_password IZFH LW AT — R TT,
old_password ZZ—HF—DLUFID/N AT —NTT, AHRANTIDONRI A—-X—-%23 BT 554!

F=RAR=ADA—=NR—=D =P —=PRAT = N2ELFETLL, 3EBHDNT A =X —=|3HIZ NULL 27
DET,
CREATEROLE @M 2 {K>a21—H =27 —-RK2ELHE T 52, AF5F— AV MIREPLACE AW &

NTVBEA, NTA-Z—RHIO/SAT - K& LET, REPLACE Ald, CREATEROLE F§HE%H§
DA—HF—DA T 3 VDMK TH DT LIERELTL EE W,

F—=RAR=ZADA—=NN—2—H —Tl37% <. CREATEROLE @M ZHi/-m\wa1—H =2 RAT — K2
HThL, 3BHDNATA—X—IZIZU0— LB DS AT— KRG ENET,

BB 7 — W EZIR L £9, B tue 23R U, BISADBFEL R nGH, NAT— NEZIT Ao ET, BEN
false 238§ 7, BISheRAEIEGE, NAT - FRIMEGSI NI T, BBV 2RESI GG, BEShkT
T=AvE—UPA—F—IIRRINET, BEPHINEFEIET, false ZRTHA, MOLT—AvE—
NERRINKT,

ERROR:password verification for the specified password failed
BIET =B R—ADA == —F—DFAE L, sys AF—<IHLETIHERDD £7,

Example:
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WOFITIE, THT7 7 AN AXLEBEERL ET, Iz, BEE o7 70 Vic@lEMf o nE T, RO
CREATE PROFILE 2% Y Kid. acctg_pwd_profile EWH DT 7 71 IVEERKLET,

CREATE PROFILE acctg_pwd_profile;

WD aAx v Rk, TAF—<Efi] B verify_password ZEEKL 9,

CREATE OR REPLACE FUNCTION sys.verify_password(user_name varchar2,
new_password varchar2, old_password varchar?2)
RETURN boolean IMMUTABLE
IS
BEGIN

IF (length (new_password) < 5)

THEN

raise_application_error (-20001, 'too short');
END IF;

IF substring(new_password FROM old_password) IS NOT NULL
THEN

raise_application_error (-20002, 'includes old password');
END IF;

RETURN true;
END;

ZOBBIE. RUNZNSAT—RNOEIDPDRLESXFETHEI L 2R LTH S, HLWARRAT =R H NN
AT —=RZHIKLUET, ILWASRAT = RIZEENDENED S XERMEDGE., FRIEHEWSAT = RKBREENT
WAIGE, BBEz S —2REIEET,

IRDOIE, verify_password BOAEM% enterprisedb T—ZRNR—AA—N—2—H—IZHTEL 7,

ALTER FUNCTION verify_password(varchar2, varchar2, varchar2) OWNER TO

enterprisedb;

RIZ, verify_password B§REN 70 7 7 1 OVIZEEAIF S E T,

ALTER PROFILE acctg_pwd _profile LIMIT PASSWORD_VERIFY_ FUNCTION

verify_password;

WDATF—FAY NI, BHIZTAM2—Y— (alice) Z/EK L. RIZENB L CTERNAZAT— K20 —)LiZ
BEMNIT LS T228T, BEEPEEELTWSZ 2R LET,

CREATE ROLE alice WITH LOGIN PASSWORD 'temp_password' PROFILE
acctg_pwd_profile;

WIZ, alice BT —RAR—AIZEHR LU THAAT—RFRE2LFL LS T5e, HIETO7 71 IVEEEIZ & - THE
SNV =R B EMRDH D £9, CREATEROLE Z Rz WIEA—N—a—F—iF, NAV-KRZ2LEFIT 3
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¢ ZIZ REPLACE M) 2 &5 HENRH D £,

edb=> ALTER ROLE alice PASSWORD 'hey';
ERROR: missing REPLACE clause

FLUWASAT =R s s XFEOESIRBETT,

edb=> ALTER USER alice PASSWORD 'hey' REPLACE 'temp_password';
ERROR: EDB-20001: too short
CONTEXT: edb-spl function verify_password(character varying,character

varying, character varying) line 5 at procedure/function invocation statement

FLUWSRAT =B ZIFANSNEGE, av Y NI I —-RUT%ITLUET,

edb=> ALTER USER alice PASSWORD 'hello' REPLACE 'temp_password';
ALTER ROLE

alice MNRAT— ROLHEAZREUEEES, HTILWLWRAAT—RIZHEWSRAT—R24DB3Z LI TEEHA,

edb=> ALTER USER alice PASSWORD 'helloworld' REPLACE 'hello';
ERROR: EDB-20002: includes old password
CONTEXT: edb-spl function verify_password(character varying,character

varying,character varying) line 10 at procedure/function invocation statement

MAEESRE 2 HIRk 9 51218, password_verify_ function % NULL IZEREL £7,

ALTER PROFILE acctg_pwd_profile LIMIT password_verify_ function NULL;

I, TRTONRRAT — ROFFRIPERE N E T,

edb=# ALTER ROLE alice PASSWORD 'hey';
ALTER ROLE
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4.2 Altering a Profile

ALTER PROFILE IX YV RZHLT, 2—¥—-CHED 707 71 )VELHEL ET, AdvancedServer i, I ~<
RD2 20X %2V K—-—PLTWVWET,

ALTER PROFILE <profile_name> RENAME TO <new_name>;

ALTER PROFILE <profile_name>
LIMIT {<parameter value>}[...];

LIMIT A& AR—ATRY 65Nz 1 DLAED parameter/value D7 % &% T AdvancedServer 12 & - T
HAXNZIN—)N%ZEET HH, ALTER PROFILE...RENAME TO 2fHHL T/ 07 7 A VOLHZZEEL X7,

Parameters:
profile_name 2707 71 VODLRTZIBEL T,
new_name l&, 77 74 VOH L WAEIZIEEL T,
parameter ¥, THI7 7 A NMIZE > THIRINEEMEZIEEL £,
value E/37 A =X DHIR%EEEL £7,

ZIFANSNBENTA—R—fEORTDERHEVAMIDOWVWTIE, HILWITOT7 74 ILDOER OFEE2SBLTL
7230,

Examples

WOFITIE, acctg_profile EWHHLHD TR T 7 A IVEEHLET,

ALTER PROFILE acctg_profile
LIMIT FAILED_LOGIN_ATTEMPTS 3 PASSWORD_LOCK_TIME 1;

acctg_profile &, BZA O = UDBY —N—~DOEH2AMTT 5L SITRBUERAMT2 27 N LET,
IOTETFANIE, A—HF =R 3EORFTELWSAYT — RCRIFINEDL--5E. THTY M1 HE
Oy 2XnsZr%EELET,

OB TIX, acctg_profile DA% payables_profile IZAFEL 7,

ALTER PROFILE acctg_profile RENAME TO payables_profile;
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4.3 Dropping a Profile

DROP PROFILE AV Y RZ{HHL T, 70771V 2HIKRLET., #WXZkorEH T,

DROP PROFILE [IF EXISTS] <profile_name> [CASCADE|RESTRICT];

BELEZTO 77 A NVDBEFELELBEWGEIZZ I —2 20— LWL D IZY —NN— 2R T 5121k, IF EXISTS
HEEDET, 707 7 A ADELELRWEGES, == 3@z HT7 0 £,

47> 3> ® CASCADE A% 4T, BIETO 7 74 IWVIZEEMNITSNTVWBE —H—% default 7077 1)L
WZHEEbLTLThS, Tu Tyl R kay P ULET, A7 3D RESTRICT A)Z2 & T, B —)LIiZ BEA
FonNTWE 707 74V EHIRUAWESIZH —N—IZHRLET, 2B T 74V NOEETT,

Parameters
profile_name

BBk 03 7107 7 1 VDL,
Examples

ROFITIE, acctg_profile EWHAHLFD TR T 71 ILEHIRL £F,

DROP PROFILE acctg_profile CASCADE;

ZDavwy R, B acctg_profile 707 7 A VICEHEMIF SN TWBE—)L % default 7B 7 7 A )L
WCHEREAT I TH 5, acctg_profile 7B 7y A% Ray FLET,

IRDFITIE, acctg_profile EWHKEID T BT 71 ILEZHIBRL 7,

DROP PROFILE acctg_profile RESTRICT;

a< Y RO RESTRICT Ak, 707 7 A IVIZEEMIT SN m —hdh 55EIC acctg_profile 2 Fuy 7/
LWL DI —N—ZfHRUET,
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4.4 Associating a Profile with an Existing Role

707 7 A NVEEK LS, ALTER USER... PROFILE £7:1% ALTER ROLE... PROFILE I< Y KZ&{f
LT, 7u774 02— VIZBEEMITZZ eNTEET, 707 71 VEBBAEICEE T %2 o< > RREESCRR
DEBHTT,

ALTER USER|ROLE <name> [[WITH] option(-]

option ik, IROHE#MDH B4 TT,

PROFILE <profile_name>
| ACCOUNT {LOCK|UNLOCK}
| PASSWORD EXPIRE [AT '<timestamp>']

F721% option &, IROHEHMED R WVAIZT A ZENTEET,

| PASSWORD SET AT '<timestamp>'
| LOCK TIME '<timestamp>'
| STORE PRIOR PASSWORD {'<password>' '<timestamp>} [, ...]

AdvancedServer TH KR — M ENTW3 ALTER USER 7213 ALTER ROLE I ¥V ROEHANIZDODWTIX, IRD
BTz % PostgreSQL 27 FF a X ¥ F 2 ZHU T 7230,

https://www.postgresql.org/docs/current/static/sql-commands.html

F—=RAR—=AEHHEDOAD, T07 74 IViEHEZERT 5 ALTER USER|ROLE AJZ{#HHTE 3, Ak, IROH
fEAmE L £7,

PROFILE A] & profile_name 28® T, EHJRFAT T T 7 120 —)VIZBEEM T 20, 22—V — 2B
AT SNTVWARERFEAT O 7 7 A VEEHELET,

ACCOUNT #J & LOCK F721& UNLOCK ¥—7— N N2&{DT, 2—Y—=Thwur 2oy Eiiiay JfiE
BiREBIZ T B Z L 2 BELE T,

LOCK TIME 'timestamp' & AfI/MiZfE% &H T, HEsnzMica—rzay 2L, Zoo—)L
ZEp Y To5NZTE T 7 A IVD PASSWORD_LOCK_TIME /8T A —X—TRINZKEIZG—ILE2 O Y
J#EBR L £9 ., ACCOUNT LOCK #JT LOCK TIME %23 2. ACCOUNT UNLOCK Aj%fHH L T
F=BANR=ADA—=—NR—2—F—DAhru—)Lzay JERTEE£d,

AT 'timestamp' ¥—7— K& & $|Z PASSWORD EXPIRE AlZ & T, T — LIZEEA T Sz 82
7 — RNOEMPERBINS HIFZEEL T, AT 'timestamp' ¥F—7—K2EWTH L, 27— FK
9 CITHAREINIZ R b £7,

PASSWORD SET AT 'timestamp' ¥—7—RFZ2&HT, NAT— NEFEHZEBEIN/RERIZEEL
9,
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STORE PRIOR PASSWORD {'password' 'timestamp} [, ...] AZ2&OTHAV—NEEEL2E
BHU, HTLWSRAT = RENAT — RARREINRL2EML 9,

£OTA4 = VIERETELZ a7 74 VIE 1 DFFTY, BfER A vya—VicBEffIFshTnws Ty
ANV ERHET 512X, DBA_USERS ¥a—O profile 2L %7,

Parameters
name
fRESI N7 7 7 AVHBEEMT 505 1 — )L DA,
password
O — VIZBEAT T S AN AT — K,
profile_name
0 —)VIZBEM I 5B T a7 7 AL DA,
timestamp
FEMNMETEN D HIE, timestamp DIEZIEET 251k, HE2 —HIIHNFTHAZ T,
Examples

DAY R, ALTER USER... PROFILE 2Av Y RZFHALT acctg EWHHEID BT 741 )% john
EWVWSZATO =Y —IZBEM T T,

ALTER USER john PROFILE acctg_profile;

DAY R, ALTER ROLE... PROFILE AV Y RZFHALT acctg EWHLRID T BT 74 % john
EWSZRTD -V —IZBHEMN I X T,

ALTER ROLE john PROFILE acctg_profile;
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4.5 Unlocking a Locked Account

F=AR—=ZADA—/N—2—H¥—|F, ALTER USER|ROLE... IV Y FOHZMALCo—VZov 2 izt
Oy R TEE T, MXiFkoLEH T,

ALTER USER|ROLE <name>
ACCOUNT {LOCK|UNLOCK}
LOCK TIME '<timestamp>'

O—)L%&3<IZay 735121k, ACCOUNT LOCK AZ&HET, By r7and b, HED LOGIN HEEEL RN
12729 £9, LOCK TIME #J72 L T ACCOUNT LOCK AJ%#¥EET 5 &, A—/N—21—H% =7 ACCOUNT UNLOCK
HEMFHLTE— L OOy 7 2ffRT5ET, B—LVORBREREFINTEA,

ACCOUNT UNLOCK AJZ{HHL T, u—louyw 7 #@kRL £7,

LOCK TIME 'timestamp' @M ZHH L T, 2o — L iZ@EEMFTFSNE T T 711D
PASSWORD_LOCK_TIME /87 A — X CHREI N, BESINZX A LAR Y I TREINZFHMIZT A
Ty hERYITEEIIY—N—IZBRLUET,

LOCK TIME 'timestamp' /)& ACCOUNT LOCK HWZMALGHE T, A—/3—2—H% —»  ACCOUNT UNLOCK
HERTHLTT Y Y "0y JBREI NG T, eI 7TA2Y >y v 2oy 2 LT,

Parameters
name

Oy 7 Eduy 7RIS 0 — LD,
timestamp

O—hay 7 I35 AR, timestamp DEERET 25413, Bz —EHIHKGCHAET,

ER: Zoa~< v K (AdvancedServer TOMAHFAIEE) 1&. Oracle AX A LD T 7 74 NVEHEY R—-FT5
7-DIZEEINTVET,

Examples

RDOFITIE, ACCOUNT LOCK M Z{H AL T john EWHEHIOR—)LAEOYy 7 LET, 7H 7V ME, ACCOUNT
UNLOCK Aj Tua vy Jf#RIhb EFTcuy 73Nz FI2hDET,

ALTER ROLE john ACCOUNT LOCK;

OB TIE, ACCOUNT UNLOCK AJZ{HH L T john X WS ZRiOB =L 20y ZRLET,
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ALTER USER john ACCOUNT UNLOCK;

OB TIE, LOCK TIME 'timestamp' HZ{FHL T, 20154F 9 A 4 HIZ john EWIHZFROT—)L 2Ty
7 ULET,

ALTER ROLE john LOCK TIME ‘September 4 12:00:00 2015 ;

g —)Li, PASSWORD_LOCK_TIME NI X —&X—TigEINHHoyrsadnzTiziner 9,

ROFITIE, LOCK TIME 'timestamp' AJ& ACCOUNT LOCK A Z#lAE&HLE T, 201549 H 4 HIZ john
WIS EEion—LEny 2 LET,

ALTER ROLE john LOCK TIME ‘September 4 12:00:00 2015 ACCOUNT LOCK;

F=RR—=ZADA—N—2—HP—HI ACCOUNT UNLOCK AV RZfiFHL T — 20y JfRRTEET. O—
NMiayw rzdnktEEich 9,
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4.6 Creating a New Role Associated with a Profile

F—RAN—=ZADA—/N—21—H#—|I, CREATE USER|ROLE I~ ROAZMHL T, B —)LOIEKRFIZZHETR
ETUT7ANET—IVIZEIDY TR, BT a 7 7 VEHOFEMAERRETEET, 07 71 IVEE
BRIWCBET I~y REXIIRDE D TT,

CREATE USER|ROLE <name> [[WITH] <option> [*]]

option ik, IROHE#MDH B4 TT,

PROFILE <profile_name>
| ACCOUNT {LOCK|UNLOCK}
| PASSWORD EXPIRE [AT '<timestamp>']

F721% option &, IROHEHMED R WVAIZT A ZENTEET,

| LOCK TIME '<timestamp>'

AdvancedServer THHR— b XN TW3B CREATE USER 7213 CREATE ROLE 27V ROEHAIZOWTIH, X
DA H 5 PostgreSQL 27 FF a2 XV b ZZRL T I W,

https://www.postgresql.org/docs/current/static/sql-commands.html

CREATE ROLE|USER... PROFILE I&. AdvancedServer 7 — X RX—Z 27 7 A X —ZBEf I s n-Ta 7 7 o1
NEHO T LW —ILEBENL £,

CREATE USER I vV RTEREI Nz —ik, (F74)0V 1 T) B A2 —)LTT, CREATE ROLE 27V
RTfEEnza—LiE (F7400TlE) B4 oa—LTiEd b £¥A, CREATE ROLE I¥ Y RTHZ A
VT AUV N EERTAIZIE. LOGINF—T—R25050ENHD T,

F—RAR=AEEEDHRD, TR T 7 A IVEEEFEMT 5 CREATE USER|ROLE AJ2fiHTE X3, Zhonf]
&, IROEMEZTRHIL £9,

PROFILE AJ& profile_name 2&® T, EHWFEA T O T 71 )VE O —)VIZEHEAN T E 0, 22—V —IZH
BT ONTWEERFATO T 7 A VEEHLXT,

ACCOUNT #J & LOCK 721 UNLOCK ¥—7V— K2 T, 2—F—=TAhAU v v2ay 7 E£/-l3ay JfiE
REEIZ T A L 2EEELET,

LOCK TIME 'timestamp' W& H/RAMEZEGD T, BESIWzKMEIzn—LEny 7L, ZOHE—)L
ZHEYYTH5NAZT BT 74D PASSWORD_LOCK_TIME NT A —X—TRINZRHICE—LE Oy
IR U £9, ACCOUNT LOCK #4JT LOCK TIME 2f{fM$ %34, ACCOUNT UNLOCK 4% ffifH L T
F—=RR=ADA—NRN—2—HF—DHAPa—NEOy JRRTEET,

A7 ar®DAT 'timestamp' F—7V— K& & $IiZ PASSWORD EXPIRE A% &D T, T —) LI BHEAT
o AT - ROESAENMINSHIEZIEELUET, AT 'timestamp' ¥F—7— N2EHWET 5L,
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NAT — RIZg ITHIREINIZ 720 £9,

BT O — VIR ETEA7 07 740IE 1 2FTTT, BER Y1 yu— Lt iFonhTtnws o7y
1 EBET5I1213, DBA_USERS Fa—® profile flZHAL %9,

Parameters
name
u—) )V D4,
profile_name
0 —)VZBEM I SN TWnWd T8 7 7 1 L D4H],
timestamp
FEDETE NS HE, timestamp OMEZEET 25G1E. e —HHFTHAXT,
Examples

IROFITIX, CREATE USER 2ffifHL T, acctg _profile 707 7 A MIZBHEM ) 541172 john &\ 5 5]
onas4ra—LEEKRLET,

CREATE USER john PROFILE acctg_profile IDENTIFIED BY “lsafepwd’ ;

john &, /SAT— N lsafepwd 2fHL CTH—N—lZu /(v TEET,

ROBITIE, CREATE ROLE Z{#HH LT, acctg_profile 717 7 A4 JWZEHEAIF SN 7z john & WD &
ousAra—LEEERLET,

CREATE ROLE john PROFILE acctg_profile LOGIN PASSWORD “lsafepwd” ;

john &, /RAT— N lsafepwd 2fHL TH—N—lZu /(Y TEET,
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4.7 Backing up Profile Management Functions

787 7 A4z, AdvancedServer 2 & o THRHI S W 2 EE2BET 22—V —EHZBHEZEZ RT3
PASSWORD_VERIFY_FUNCTION @2 &5 MNTEXxT, 707740370 -V 47V v Cd, 7
TFARHNDTRTDT—EAR=ATHEINE T, 777 VT 0=V ATVl NTETH, 2—Y—EH
LT -2 R—AX TV =7 N T,

g FERF -r ATV a VERELT pg_dumpall 20T, BEOTE 7 7 A VOEHREFEERT EA 7
V7 M BMERENE TH, PASSWORD_VERIFY_FUNCTION AJ CZIREI NS 11—V —EHEBUIHEER I N EE
Ao pg_dump —T A VT A EZMHLT. INODKEEPFET 5T —EARX—ZAZHRINIZX YT (BXLUTET
) TERENDH ET,

pg_dump iIZ & o TR INZA 2 ) T Mk, MBS 2E0a~v Y NREGENET,

ALTER PROFILE-* LIMIT PASSWORD_VERIFY_FUNCTION <function_name>

nshiziig e, BAENCBIEM T o TWia 7 a7 7 A OWICBEAT 7,

PASSWORD_VERIFY_FUNCTION #J7% DEFAULT ¥ 7z1& NULL I E I N TWBHE. EEIX pg_dumpall
-g ¥7-13 pg_dumpall -r IX Y RIZL o TERINZAZD) T ML ->THEBINET,
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Optimizer Hints

DELETE, INSERT, SELECT ¥7:1X UPDATE I~V RZFOH T &, F—N—3FETHEDOELY PE2ERL F
T, INoDEFFHEZDH UK, Y—N—F, BRETHERELY b2 (—%i2) BEdHE2ZERLET, ¥—
N—DFHEDZERIE, W OPRDOERIZIKFEL £7,

o T XIERBEDHEFITIA b,

* postgresql.conf 77 1J)V® Query Tuning 27> a vDNRNITRA—=R—|{ZE DB T5N/Z/NT A —
2 —A{i,

* "ANALYZE<http://www.enterprisedb.com/docs/en/9.3/pg/sql-analyze.html>"_ I < > RiZ k> TIE I 17z
Bt

JFElE LT, 272V 70 F— 3R LML T V2N £, optimizer**hint ZfEHLT, 7TV 7oV %
BIRT AL EIIY—N—ZWEBEEREZL 2N TEET, AT ¥4 ¥ —Dk ¥ ME, DELETE, INSERT,
SELECT £ 7213 UPDATE A< Y ROEBICH S TA Y PO X S MDA ENZT 1 L2 T4 7 (£72138
BOF4VIT47) TF, IAYVIMAOF—T7—NiE, ¥Rty M E2ERT 2 & EITREOHE %A £ 72 1%0A
BT BEIIITY—N—IZHRUET,

Synopsis

{ DELETE | INSERT | SELECT | UPDATE } /x+ { <hint> [ <comment> ] } [...] =x/
<statement_body>

{ DELETE | INSERT | SELECT | UPDATE } ——+ { <hint> [ <comment> ] } [...]
<statement_body>

FTTF 44T —Dby b, EEROEROVWTNNZEDLZIENTEET, E50DEATEH, /« T2 —
ORI AV P BDERIZAR—ZAZ ANTIZTIAHLE (+) 2HI2BERHYET, THLaVE, ¥ —
N3 BHEDO L —2 2y FE UTHINL XA,

BUIOEREZHFALTWAES, by heA T aroary MIERTIZOZ2850H0 4. 2ZBHOER
TlE, TRTO Y M IAV IR IFIZWNEZLBEDRHDET, AT —MA YV MOED ITH L WITTHIAT 58
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ENHH ET,
Description
FRELUTLSEZET W
o TAR—AY—N—{F HRERIRD ., fREI Ny MEFICHEHLES L LET,

CREDT I VAL TEMIZTBESICT I VT = AV Y RATRA =X =DBREINTVDHA.
T rvF MDA T a v RVWRD ZOT I 3y P THREINTVWTEMHAT L
FHA, 770 F =AYV Y RDNRNTA—=X—0DHlIX, enable_indexscan, enable_segscan,
enable_hashjoin, enable_mergejoin 8L enable_nestloop TYT, INSHIETRTT =
NIA—=RTT,

e BV MITAY MAICHDAEFNTWAZ LIZHERLTLEZI W, HRL2LUT, Y FOARIAME>T
WBIE, FEYa—, T—T0, FLBREDLY FDNRTA =R —DARLHPEE > TWBIFE, iz
L SQL I Y RIZFELRVWEES, MoPDIT I —PRELAZZ LIIRINETA, BXZ I —I3HELE
T bV M AEPBICEEINET,

e SQL IR Y RDOTF—INZEZEF 2 —RIZTA N TAPMFHINTWEEE, 5O TV MZ TR
KTAVTAZE LY NCHEATAIRERDDFET, 22X, IY Y N accounts DTSV TATH S
SELECT /*+ FULL (acct) */ * FROM accounts acct ..., acct . T —7)WV% accounts
T3 < FULL b P CHRET 2 HBERH D 7,

EXPLAIN XY RZFHLT, eV MDIEULLKEHREN, I3V F =P Y b 2FALTWAZ L 2HRELET,
EXPLAIN 2<% Y FOFEMIZDOWTIL, AdvancedServer D RKF a2 X v bt w hEZIBLTL I,

—RIIZ, A TTFaxA =D N ABT TV =y ay (7Y =y a voFEsEETic T -7 LT —
BWEEINDG) TEEHLRWTLSZT W, BRFIHDSHEIC ANALYZED (2725 K 51235 2 & T, SO
EHINTHEOEELRKME N, IV F 2D &> iR Ez AL TRED I~ Y NEFTOR/NI A MHE%
ELET, AT T4 34—V 2T 2L, ZoTuwA0EWPELRDN, T—TINT —XRDEES
FIZEBRRLRAL 7T U ABME SN E T,

Parameters
hint

ATTFARAYF—DL Y TV IT 1T,
comment

ENEHREZ GO T, AA Y MIEDLEXPITEHELH 5 Z L ITERELTLEZI W, @K, comment
BTV T7 7Ry b BF TyE—2a7, RVEdE, BERLES. AN-AXFOATHEEINET, Zh
Sld. W TF OB T 2HERDH D £T, AV IPRIORRNTRVES, Bitdbk ¥ MIEHS
nxd,

statement_body
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DELETE, INSERT, SELECT ¥7z|3 UPDATE I~¥ Y RD¥E D,

UTFoEZ7yavTld, A 754~ AF—b U bFA VLT 4 TIZDODWTEHLULEHL £,

101
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5.1 Default Optimization Modes

AdvancedServer T — X RXR—2A 7 T AR —DT T AN FEREL U TCERTESZRE(LE— NPV 20dH D T,

DHRTIE, AT TF4314 Y= v NADEH % D DELETE, SELECT 8 & UPDATE I ¥ ¥ K & [HHRKIC ALTER
S%SNNHV/F%ﬁﬁbT\ﬁvva/_tigﬁTé_t%T%i?ol%6®?7jwb%—F%ﬂ@?
BEER/NT A — R — DL OPTIMIZER_MODE T9,

IRDFKIE, FRERMEZRLUTWVWET,

v b Al

ALL_ROWS FEREY NOTRTOTOMEAICE#ELL £7,

CHOOSE MRy bRSIEINE LHEINITHICEDILS T 7 4L N Ok %
fTVWERA, ZUWRT 74V NTT,

FIRST_ROWS FEREY NORYIOITOAEIET 5 &5 ICE#ELL £ 9,

FIRST_ROWS_10 Ry ORI 10 fTOHRBD 725D 4bb 9,

FIRST_ROWS_100 EERE Y S ORI 100 ﬁ%ﬁlﬁ?‘é?‘ OIZRELL 7,

FTIRST_ROWS_1000 %%&yb@m@@l%Oﬁ@Wﬁ@#@thkbi?

FIRST_ROWS (n) Ry FORY O TOMNEEREILET, ZD7 4 — AT ALTER
SESSION SET OPTIMIZER MODE I¥ Y RDA 7Yz b UTHAT
EFEFHA, SQLAY VRO Y hORRTOAMHTEET,

INSOREE—RIZ, SQL aX Y R2REETE7 73147V bR EY hORIOD n) TOAEZERRL, #
By POEDZHEET L L VHEIRICEIVNTVET, 7TV IZHIYTONAZY YV —RIK, TD LD ITHEX
mij—o

Examples

DRy a v 2FELT, HRey bOBRAD 10 F700E 2 5EMLL £,

ALTER SESSION SET OPTIMIZER_MODE = FIRST_ROWS_10;

SHOW 2% > RZ&{#ifd 5 &, OPTIMIZER MODE NJ A —RDEADHEAEZEXERTEET, Z0av Y RiFa—
TFTAVTFAIMKETZ2IAX Y RTHBEILITEELTLEZWY, PSQL TlE, SHOW 2~ Y RIFIRD & S IZfdiH X
nEd,

SHOW OPTIMIZER_MODE;

optimizer_mode
first_rows_10

(1 row)

Oracle T— A R— A HE¥MEDH % SHOW 7Y ROKXIZRD LB H T,
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SHOW PARAMETER OPTIMIZER_MODE;

optimizer_mode

first_rows_10

WOHIE, SELECT a¥ Y RTbk Yy hE LTHHINARHEILE— RERLTWVWET,

SELECT /#+ FIRST_ROWS(7) %/ % FROM emp;

empno| ename | job | mgr
————— Bt et e
7369 | SMITH | CLERK | 7902 |
7499 | ALLEN | SALESMAN | 7698 |
7521 | WARD | SALESMAN | 7698 |
7566 | JONES | MANAGER | 7839
7654 | MARTIN| SALESMAN | 7698 |
7698 | BLAKE | MANAGER | 7839
7782 | CLARK | MANAGER | 7839
7788 | SCOTT | ANALYST | 7566
7839 | KING | PRESIDENT| |
7844 | TURNER| SALESMAN | 7698 |
7876 | ADAMS | CLERK | 7788 |
7900 | JAMES | CLERK | 7698 |
7902 | FORD | ANALYST | 7566 |
7934 | MILLER| CLERK | 7782 |
(14 rows)

hiredate | sal | comm | deptno

———————————————————— Rt et e
17-DEC-80 00:00:00 | 800.00 | | 20
20-FEB-81 00:00:00 | 1600.00 | 300.00] 30
22-FEB-81 00:00:00 | 1250.00 | 500.00] 30
02-APR-81 00:00:00 | 2975.00 | | 20
28-SEP-81 00:00:00 | 1250.00 |1400.00] 30
01-MAY-81 00:00:00 | 2850.00 | | 30
09-JUN-81 00:00:00 | 2450.00 | | 10
19-APR-87 00:00:00 | 3000.00 | | 20
17-NOV-81 00:00:00 | 5000.00 | | 10
08-SEP-81 00:00:00 | 1500.00 | 0.00 | 30
23-MAY-87 00:00:00 | 1100.00 | | 20
03-DEC-81 00:00:00 | 950.00 | | 30
03-DEC-81 00:00:00 | 3000.00 | | 20
23-JAN-82 00:00:00 | 1300.00 | | 10

5.2 Access Method Hints

WDy MI, ATTF4AF =D)L —>a iZ7 27 ALTHREY bRERTEHECEELET,

[V

B

FULL (table)

table TRERIERAF ¥ v E2FETFLET,

INDEX (table [ index ] [...])

table ® index ZHHAL T, VL —Yavil7o+
ALZET,

NO_INDEX (table [ index ] [..

-1)

VL —> 3 vyADT 7 A2 table T index % ffi
FALRWTLEX W,

X512, ALL_ROWS, FIRST ROWS BXUFIRST ROWS(n) DbV hZMHTEET,
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Examples

VU TINT TV =y a iz, ATF 44— Y bOMRERTOILHRBRT — XD RWNWZD, Ok
v a v D OFITIE, AdvancedServer D bin ¥ 7514 L2 b VIZH B pgbench 7 7V 7r—¥ a iz k> THE
X NZRITTF—EAR—A2HFHALET,

IOFIETIE, bank WO HFDOT —XR—A%fEK L, pgbench_accounts, pgbench_branches,
pgbench_tellers B & U pgbench_history EW5F—7 IV EBIMLET, -s 20 A7 a i, 20
DAT =V VIRBERELET, ZHIZED, THEN 100,000 THT Y D 20 DT T ¥V FHERI N,
pgbench_accounts 7— 7V &E 2,000,000 7. pgbench_branches T —7)WIiZ 20 {3 MER S £ 5,
10DF7—=MNETITVFIZE DY TSN, pgbench_tellers T—7NVDEE 200712720 £,

UTFIX, bank 7—&XX—Z®D pgbench 7 7V r—ya v 2L £9,

createdb -U enterprisedb bank
CREATE DATABASE

pgbench -i -s 20 -U enterprisedb bank

NOTICE: table "pgbench _history" does not exist, skipping

NOTICE: table "pgbench_tellers" does not exist, skipping

NOTICE: table "pgbench_accounts" does not exist, skipping

NOTICE: table "pgbench_branches" does not exist, skipping

creating tables...

100000 of 2000000 tuples (5%) done (elapsed 0.11 s, remaining 2.10 s)

200000 of 2000000 tuples (10%) done (elapsed 0.22 s, remaining 1.98 s)
300000 of 2000000 tuples (15%) done (elapsed 0.33 s, remaining 1.84 s)
400000 of 2000000 tuples (20%) done (elapsed 0.42 s, remaining 1.67 s)
500000 of 2000000 tuples (25%) done (elapsed 0.52 s, remaining 1.57 s)
600000 of 2000000 tuples (30%) done (elapsed 0.62 s, remaining 1.45 s)
700000 of 2000000 tuples (35%) done (elapsed 0.73 s, remaining 1.35 s)
800000 of 2000000 tuples (40%) done (elapsed 0.87 s, remaining 1.31 s)
900000 of 2000000 tuples (45%) done (elapsed 0.98 s, remaining 1.19 s)
1000000 of 2000000 tuples (50%) done (elapsed 1.09 s, remaining 1.09 s)
1100000 of 2000000 tuples (55%) done (elapsed 1.22 s, remaining 1.00 s)
1200000 of 2000000 tuples (60%) done (elapsed 1.36 s, remaining 0.91 s)
1300000 of 2000000 tuples (65%) done (elapsed 1.51 s, remaining 0.82 s)
1400000 of 2000000 tuples (70%) done (elapsed 1.65 s, remaining 0.71 s)
1500000 of 2000000 tuples (75%) done (elapsed 1.78 s, remaining 0.59 s)
1600000 of 2000000 tuples (80%) done (elapsed 1.93 s, remaining 0.48 s)
1700000 of 2000000 tuples (85%) done (elapsed 2.10 s, remaining 0.37 s)
1800000 of 2000000 tuples (90%) done (elapsed 2.23 s, remaining 0.25 s)
1900000 of 2000000 tuples (95%) done (elapsed 2.37 s, remaining 0.12 s)
2000000 of 2000000 tuples (100%) done (elapsed 2.48 s, remaining 0.00 s)

vacuum. . .
set primary keys...

done.

DK, GEF500,00 D7 oY a vBMlEET, ZNIZLD. pgbench_history 7 — 7JLIZ 500,000
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TIRABEINET,

pgbench -U enterprisedb -t 500000 bank

starting vacuum...end.

transaction type: <builtin: TPC-B (sort of)>

scaling factor: 20

query mode: simple

number of clients: 1

number of threads: 1

number of transactions per client: 500000

number of transactions actually processed: 500000/500000
latency average: 0.000 ms

tps = 1464.338375 (including connections establishing)
tps = 1464.350357 (excluding connections establishing)

ROERIFRDESBH T,

\d pgbench_accounts

Table "public.pgbench_accounts"

Column | Type | Modifiers
__________ e
aid | integer | not null
bid | integer |
abalance | integer |
filler | character (84) |

Indexes:
"pgbench_accounts_pkey" PRIMARY KEY, btree (aid)

\d pgbench_branches

Table "public.pgbench_branches"

Column | Type | Modifiers
__________ e
bid | integer | not null
bbalance | integer |
filler | character (88) |

Indexes:

"pgbench_branches_pkey" PRIMARY KEY, btree (bid)

\d pgbench_tellers

Table "public.pgbench_tellers"

Column | Type | Modifiers
__________ T WU
tid | integer | not null
bid | integer |
tbalance | integer |

ROR—UiTEi)
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(HID =I5 D E)

filler
Indexes:
"pgbench_tellers_pkey" PRIMARY KEY, btree (tid)

character (84) |

\d pgbench_history

Table "public.pgbench_history"

Column | Type | Modifiers
,,,,,,,, S
tid | integer |

bid | integer |

aid | integer |

delta | integer |

mtime | timestamp without time zone |

filler | character (22) |

EXPLAIN AX YV FiE, 2TV T IV F—IlLoTENSINAET IV ERRLET, ROFITIE, aid HEF—
HThHhbIH, 1T v A pgbench_accounts_pkey T VT v 7 ARBWHEHINET,

EXPLAIN SELECT * FROM pgbench_accounts WHERE aid = 100;

QUERY PLAN

Index Scan using pgbench_accounts_pkey on pgbench_accounts (cost=0.43..8.45
rows=1 width=97)
Index Cond: (aid = 100)

(2 rows)

FULL B Y ME, UNIZRT &2/ v Ty 7 A& MHHT 2 MRb 0 IZ, BRAZIERAF v v &2l 5 7212 H
INET,

EXPLAIN SELECT /*+ FULL (pgbench_accounts) =%/ * FROM pgbench_accounts WHERE
aid = 100;

QUERY PLAN

Seq Scan on pgbench_accounts (cost=0.00..58781.69 rows=1l width=97)
Filter: (aid = 100)

(2 rows)

NO_INDEX b ¥ M. UTFIZRT LT, A1 VFy I A2MHATAERbLDIZ, WL —r vy LAF ¥ V%2R
wLUET,

EXPLAIN SELECT /*+ NO_INDEX (pgbench_accounts pgbench_accounts_pkey) =/ *
FROM pgbench_accounts WHERE aid = 100;

RDORX=T1Z%: <)
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(HID =I5 D E)

QUERY PLAN

Gather (cost=1000.00..45094.80 rows=1 width=97)
Workers Planned: 2
—-> Parallel Seg Scan on pgbench_accounts (cost=0.00..44094.70 rows=1
width=97)
Filter: (aid = 100)

(4 rows)

BIOHIT/RUZ EXPLAIN A Y ROEHIZINA T, 770 F =Ny b2FHLZNE S BT 23 EMERZ
39 2121E, trace_hints BERANATA—X—2 RO LSIZHELET,

SET trace_hints TO on;

NO_INDEX b ¥ MMI&E®D SELECT 2 ~¥ ¥ Kid. trace_hints B/ X =X —NREINL SIEKESH
LENNERERT 2O, MFTHROEINET,

EXPLAIN SELECT /*+ NO_INDEX (pgbench_accounts pgbench_accounts_pkey) =/ =«
FROM pgbench_accounts WHERE aid = 100;

INFO: [HINTS] Index Scan of [pgbench_accounts]. [pgbench_accounts_pkey]
rejected due to NO_INDEX hint.
QUERY PLAN

Gather (cost=1000.00..45094.80 rows=1 width=97)
Workers Planned: 2
—-> Parallel Seqg Scan on pgbench_accounts (cost=0.00..44094.70 rows=l1
width=97)
Filter: (aid = 100)

(4 rows)

by NP EHINEIEGES, INFO: [HINTS] fTRFBRINABVI LIZERLTLEI Y, ZhlE, 1V Ty I A
HDARIDEE S TWBIROFNIRT EIIZ, bV MIBXZ I —FHIFEOARNLIZARH LI L EZRLTH
LAREMENH D 7,

EXPLAIN SELECT /*+ NO_INDEX (pgbench_accounts pgbench_accounts_xxx) =%/ * FROM
pgbench_accounts WHERE aid = 100;

QUERY PLAN

Index Scan using pgbench_accounts_pkey on pgbench_accounts (cost=0.43..8.45
rows=1 width=97)

ROR—UiTEi)
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(HTDR—=I D5 DFEX)

Index Cond: (aid = 100)

(2 rows)
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5.3 Specifying a Join Order

ORDERED T4 L2 54 7%2EHT, FROMMIZVAMINTWAIEFETTF— 7NV 2EET5L5c2 )47
FTAXA P =R UE T, ORDERED ¥F—TV—R2EDRWEGEE, 2T VATT 41 —3 57— VE2EET
BIEfF BN £,

ez ROaAv VY REMHTEE, A 7T 4 AP =X FROMAIZY A M ENTWET— TN 2567 2IEF
BERTEET,

SELECT e.ename, d.dname, h.startdate
FROM emp e, dept d, jobhist h
WHERE d.deptno = e.deptno

AND h.empno = e.empno;

WDAT Y R, BESNEZBERE T — TV a2fET5L5 47T+ A F—IZfBaRLU £,

SELECT /*+ ORDERED %/ e.ename, d.dname, h.startdate
FROM emp e, dept d, Jjobhist h
WHERE d.deptno = e.deptno

AND h.empno = e.empno;

a< Y N® ORDERED /N— < a3 > Tld, AdvancedServer IZH#IZ emp e % dept dIZFEELTH S, #HR%Z
jobhist hiZFEA UL ET, ORDERED T4 L7 T 1 7HRWEGEE, MEEERIZI VA TTF 4 w14 Ptk - TE
RanhEd,

EFR: ORDERED T4 L 25 ¢ 7%, Oracle A XA IV OMNEFES (T+] EZ250HEE) TIIEREL EIEA,

ol

5.4 Joining Relations Hints

2O0DT =7 NVEMETSGE, HEDFETIHEATE S 3 DOFEIH D £7,

e RANEINFIN—THE-T—T VL, FEINEMOTF—TLOTRTOIFIZHLT I EAFY Y EN
E3 I

* MergeSortJoin -7 — 7 )ViL, #EEVHBINIMNHEEGEETY —MINET, RIZ, 2207 =7 AN
WL TAF Y Ih, T 57 ESINTRETIEEINET,

s NY VAR T TINDBAT Y IN, TOMAERBUEV Ny VA X -2 L TNAYYaT—TNIIE—FX
NET, KIZ, 5 1 20OFET—TUDBAF ¥y I, TOKERBER Ny VaF—L LTHHAINT,
BHIDT— TN BT 570 REIhET,

IRDRIZ, T3V FD1 DDRA TOFRE TSV RDERATOT S VIZHHTEES ITHEL G2 5702
TEDFTT4A DLy v2RUET,
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SV HHE

USE_HASH (table [...]) table Ny Y afiGEMHL £7,

NO_USE_HASH (table [...]) table Ny Y afiGE2MHLRVTLZI W,

USE_MERGE (table [...]) table ¥ =YV — MEGEFEHLUET,

NO_USE_MERGE (table [...]) table IZ¥ =YY — MEAZMHHLRWTIEI W,

USE_NL (table [...]) table IZXA A NI NN —THiGE2MBHLET,

NO_USE_NL (table [...]) table IZX A NI NN —THEEZMHALZVTLLEE W,
Examples

XOFITIX, USE_HASH k¥ b ?¥ pgbench_branches 8 & U pgbench_accounts 7 — 7 )L DFEE 1 {H
IhFxd, 7TV 75 VIE, pgbench_branches T—7IVDEEREEPSNY Y aTF—TNEERTSE Z I
0. Ny vakEENMERAINEZ L ERLTVWET,

EXPLAIN SELECT /*+ USE_HASH(b) %/ b.bid, a.aid, abalance FROM
pgbench_branches b, pgbench_accounts a WHERE b.bid = a.bid;

QUERY PLAN

Hash Join (cost=21.45..81463.06 rows=2014215 width=12)
Hash Cond: (a.bid = b.bid)
-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215
width=12)
—-> Hash (cost=21.20..21.20 rows=20 width=4)
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)

(5 rows)

RIZ. NO_USE_HASH(a b) BV M &Y, T vF—@nyvar—7LVPNAD07 Tu—F2#HT5 k51
mlEnEzd, BRI -IVEETT,

EXPLAIN SELECT /*+ NO_USE_HASH(a b) %/ b.bid, a.aid, abalance FROM
pgbench_branches b, pgbench_accounts a WHERE b.bid = a.bid;

QUERY PLAN

Merge Join (cost=333526.08..368774.94 rows=2014215 width=12)
Merge Cond: (b.bid = a.bid)
-> Sort (cost=21.63..21.68 rows=20 width=4)
Sort Key: b.bid
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Materialize (cost=333504.45..343575.53 rows=2014215 width=12)

RDOR=I12H: )
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-> Sort (cost=333504.45..338539.99 rows=2014215 width=12)
Sort Key: a.bid
-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15
rows=2014215 width=12)

(9 rows)

%12, USE_MERGE bV hME, IV F—icv =V OMHZmE L 7,

EXPLAIN SELECT /*+ USE_MERGE (a) */ b.bid, a.aid, abalance FROM
pgbench_branches b, pgbench_accounts a WHERE b.bid = a.bid;

QUERY PLAN

Merge Join (cost=333526.08..368774.94 rows=2014215 width=12)
Merge Cond: (b.bid = a.bid)
-> Sort (cost=21.63..21.68 rows=20 width=4)
Sort Key: b.bid
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Materialize (cost=333504.45..343575.53 rows=2014215 width=12)
-> Sort (cost=333504.45..338539.99 rows=2014215 width=12)
Sort Key: a.bid
—-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15
rows=2014215 width=12)

(9 rows)

ZD3ODTF—TINDEHTIZ, 7T F—IdHEHIZ pgbench_branches B & U pgbench_history 7—
TIWVTNy Y afiEE2ET L, B2 pgbench_accounts T— 7V TCHREERDO Ny Y afi&E2ET L ET,

EXPLAIN SELECT h.mtime, h.delta, b.bid, a.aid FROM pgbench_history h,
pgbench_branches b, pgbench_accounts a WHERE h.bid = b.bid AND h.aid = a.aid;

QUERY PLAN

Hash Join (cost=86814.29..123103.29 rows=500000 width=20)
Hash Cond: (h.aid = a.aid)
-> Hash Join (cost=21.45..15081.45 rows=500000 width=20)
Hash Cond: (h.bid = b.bid)
-> Seqg Scan on pgbench_history h (cost=0.00..8185.00
rows=500000 width=20)
-> Hash (cost=21.20..21.20 rows=20 width=4)
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Hash (cost=53746.15..53746.15 rows=2014215 width=4)
—-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215
ROR=T1%: L)
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width=4)

(9 rows)

ZOFHEIZ, B MEFEHLT, ¥V V -GNy VakiaOMARDEEZRBEI TSI LIZXIDEEI N
9,

|

EXPLAIN SELECT /*+ USE_MERGE (h b) USE_HASH(a) */ h.mtime, h.delta, b.bid,
a.aid FROM pgbench_history h, pgbench_branches b, pgbench_accounts a WHERE
h.bid = b.bid AND h.aid = a.aid;

QUERY PLAN

Hash Join (cost=152583.39..182562.49 rows=500000 width=20)
Hash Cond: (h.aid = a.aid)
-> Merge Join (cost=65790.55..74540.65 rows=500000 width=20)
Merge Cond: (b.bid = h.bid)
-> Sort (cost=21.63..21.68 rows=20 width=4)
Sort Key: b.bid
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Materialize (cost=65768.92..68268.92 rows=500000 width=20)
-> Sort (cost=65768.92..67018.92 rows=500000 width=20)
Sort Key: h.bid
-> Seqg Scan on pgbench_history h (cost=0.00..8185.00
rows=500000 width=20)
—> Hash (cost=53746.15..53746.15 rows=2014215 width=4)
-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15
rows=2014215 width=4)

(13 rows)

5.5 Global Hints

INET, BV MESQLIAYY RTEBRENE T — 7 VICEEHEAI N TEE Lz, Ea—ASQLaY Y KT
HEINDLEIZ, Pa—ZRRENET—TNIZey b2EHTZIETEET, Y MRV a2 —BAKICIEERR
INFTAN, La—%2MT5SQL A7V NIZRRINET,

Pa—HNOTF—7WIZH#EHAT ey b 2IBETEIHE. La— T —7)OLHNE,. eV MY A MDD R Y b
R TREINFET,

Synopsis

<hint> (<view>.<table>)

Parameters
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hint
T —7IVHNDEZED & >~ bref:AccessMethodHints<access_method_hints>, JoiningRelationsHints ,
view
table 2B 2 —DAH,
table
Y hHBEAINET—T 0,
Examples

tx EWIHHZATO K 2 — I, JoiningRelationsHints<joining_relations_hints> D % O #liIZ R E TV 5 “pg-
bench_history, pgbench_branches™ & pgbench_accounts ® 3 2D T — 7LV DFEEDSERINE T,

CREATE VIEW tx AS SELECT h.mtime, h.delta, b.bid, a.aid FROM pgbench_history
h, pgbench_branches b, pgbench_accounts a WHERE h.bid = b.bid AND h.aid =

a.aid;

IO a—o#RUTEREI N2 2) 7I V2 NITRLE T,

EXPLAIN SELECT % FROM tx;

QUERY PLAN

Hash Join (cost=86814.29..123103.29 rows=500000 width=20)
Hash Cond: (h.aid = a.aid)
-> Hash Join (cost=21.45..15081.45 rows=500000 width=20)
Hash Cond: (h.bid = b.bid)
-> Seqg Scan on pgbench_history h (cost=0.00..8185.00 rows=500000
width=20)
-> Hash (cost=21.20..21.20 rows=20 width=4)
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Hash (cost=53746.15..53746.15 rows=2014215 width=4)
-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15
rows=2014215 width=4)

(9 rows)

JoiningRelationsHints DI Z DFESIZHEHAI N0 E U Y b2, RO LIV a2 —IZHATEET,

EXPLAIN SELECT /x+ USE_MERGE (tx.h tx.b) USE_HASH(tx.a) x/ * FROM tx;

QUERY PLAN

RDOX=T1Z%i <)
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Hash Join (cost=152583.39..182562.49 rows=500000 width=20)
Hash Cond: (h.aid = a.aid)
—-> Merge Join (cost=65790.55..74540.65 rows=500000 width=20)
Merge Cond: (b.bid = h.bid)
-> Sort (cost=21.63..21.68 rows=20 width=4)
Sort Key: b.bid
-> Seqg Scan on pgbench_branches b (cost=0.00..21.20 rows=20
width=4)
-> Materialize (cost=65768.92..68268.92 rows=500000 width=20)
-> Sort (cost=65768.92..67018.92 rows=500000 width=20)
Sort Key: h.bid
-> Seqg Scan on pgbench_history h (cost=0.00..8185.00
rows=500000 width=20)
—> Hash (cost=53746.15..53746.15 rows=2014215 width=4)
-> Seqg Scan on pgbench_accounts a (cost=0.00..53746.15
rows=2014215 width=4)

(13 rows)

AN REa—HNOTF—=TNMZe Y MEHEHATEZLIZMAT, IROFNIRT XD, 7272 VHDOT—T I

VINEEHATEES, YN T TV arvDemp T—7AVDIDI T TiE, TAVT Ab TilHAlEh
Lemp T—=7NDYTIT VIl emp T—TNVEMETEILIZLD, HEALZTOIYXA—Y Y =DV AIIN
ES

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

——————— -t
7369 | SMITH | 7902 | FORD
7499 | ALLEN | 7698 | BLAKE
7521 | WARD | 7698 | BLAKE
7566 | JONES | 7839 | KING
7654 | MARTIN | 7698 | BLAKE
7698 | BLAKE | 7839 | KING
7782 | CLARK | 7839 | KING
7788 | SCOTT | 7566 | JONES
7844 | TURNER | 7698 | BLAKE
7876 | ADAMS | 7788 | SCOTT
7900 | JAMES | 7698 | BLAKE
7902 | FORD | 7566 | JONES
7934 | MILLER | 7782 | CLARK

(13 rows)

IV TV —ERU72T T VR FITRLET,

EXPLAIN SELECT a.empno, a.ename, b.empno "mgr empno", b.ename "mgr ename"

RDR=T1Z%e<)
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FROM emp a, (SELECT x FROM emp) b WHERE a.mgr = b.empno;

QUERY PLAN
Hash Join (cost=1.32..2.64 rows=13 width=22)
Hash Cond: (a.mgr = emp.empno)
-> Seqg Scan on emp a (cost=0.00..1.14 rows=14 width=16)
—> Hash (cost=1.14..1.14 rows=14 width=11)
-> Seqg Scan on emp (cost=0.00..1.14 rows=14 width=11)

(5 rows)

BT I7TVHND emp T—7 NI Y FE2BEHLT, =7 VAF Y VORDLYIZA VT v 7 A emp_pk TA ¥
TYIAAF Y VEFFTEET, 7TV T I VDENMIERLTIEZI N,

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=4.17..13.11 rows=13 width=22)
Merge Cond: (a.mgr = emp.empno)
-> Sort (cost=1.41..1.44 rows=14 width=16)
Sort Key: a.mgr
-> Seqg Scan on emp a (cost=0.00..1.14 rows=14 width=16)
-> Index Scan using emp_pk on emp (cost=0.14..12.35 rows=14 width=11)

(6 rows)

5.6 Using the APPEND Optimizer Hint

F 7 # )k Tld, AdvancedServer I3 L\ T — X % 5 — 7 )L OB O Al 7022 S FEISIEBIML £3 (NFa—
LINZVIA—RIZE->TEIZINET), INSERT F721% SELECT A~¥ Y ROEIZ APPEND 71 LI T 1 7%
HBEOT, T—ITNOHBDEEAR=ZENANRAL, T—TNOHEBEITH U WTEEIMNT 5 & 52— =
RUET, ZOXTT4 AT DY ME, TR E2—FEiAallBRT DL SITRICELLET,

W30 e s b T,

/ *+APPEND* /

722 ZIE, Oracle T—AR—ZA L HEHMEDOH ZRD IV RliE, sales T— 7 IVDOHHIZ INSERT AF— kXA
VEDT—=XEBMTA LI —N=IZHERLET,

INSERT /++APPEND+/ INTO sales VALUES
(10, 10, '01-Mar-2011', 10, 'OR');
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AdvancedServer 1%, H.—® INSERT AT — M XV MIEHRDOIT2EMNT S L ZIZAPPEND BV M2V HR— T
B EIZEFEELTLEZ Y,

INSERT /x+APPEND%/ INTO sales VALUES
(20, 20, '0l-Aug-2011', 20, 'NY'),
(30, 30, '0l1-Feb-2011', 30, 'FL'),
(40, 40, '01-Nov-2011', 40, 'TX');

APPEND b M, INSERT INTO AT—hXA YV O SELECT filZ&HBIHTEET,

INSERT INTO sales_history SELECT /*+APPENDx/ FROM sales;
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5.7 Parallelism Hints

PARALLEL A 754 A ¥ —Db v Md, WHAFy v 2ilflTo7-0IfHENnET,
NO_PARALLEL A 7T 4 A ¥ —Db v MiE, MHAFy  OFHEZHEET,

Synopsis

PARALLEL (<table> [ <parallel_degree> | DEFAULT ])

NO_PARALLEL (<table>)

Description

NS UIWRFv Vi, BBONY 7759 K —h—%2iAL T, REDIZZVIZWHLTT—TILVDAF Y v
 (DFD, WFLT) ABCEFTTEIZIETT, 2070 RIZLED, V=T Vv LAF ¥ VR EDMD Sk
E0DENRNTH— VAR MEL T,

Parameters
table

Mrle v M BRHEHINET— T,
parallel_degree | DEFAULT

parallel_degree (&, WHAF ¥ AT HIHEDOTY — W —HE2EBETHLEDOEKTT, HELE
%4, parallel_degree Y/ A —& — max_parallel_workers_per_gather @5 5D/
XWHED, BHEEINAZT—h e L THEHAINET, max_parallel_workers_per_gather /35
A= ROFMIZDOWTIL, IRDEGHTIZ®H 5 PostgreSQL 27 K¥ 2 X > D Resource Consumption
D FIZH B Asynchronous Behavior 2L TL X\,

https://www.postgresql.org/docs/current/static/runtime-config-resource.html
DEFAULT DHREEINT WA GG, WA AKMFIENHEH TN E T,

parallel_degree & DEFAULT O AWEMINZIBE, 7T VA TTF 1 A V=3 XS EE2IEL
T, ZDHAE, parallel_workers AL —Y N5 A=K T table NHREINTWVWBIEE, ZOMEN
WHiEe UCHHAEINET, parallel_workers A ML =I5 A —=ZDFHMIZOWVTIE, IRDGATIZ
% % PostgreSQL 27 R¥ 2 A > b CREATE TABLE @ FiZ$ 5 Storage Parameters &ML T
IV,

https://www.postgresql.org/docs/current/static/sql-createtable.html

IRIIZBEFR AR <. WA IIMRERL /ST A — X — max_parallel workers_per_gather DREZHEX 5
ZriEH0 A,

Examples
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DR DN T X=X —ENER T,

SHOW max_worker_processes;

max_worker_processes

SHOW max_parallel_workers_per_gather;

max_parallel_workers_per_gather

WOHNE, T —7 ) pgbench_accounts DF 7 ANV MAF ¥ VERLTWET, 7TV TIIy =Ty
WAF Y VIIRRINTVWDE I LITHERLTLEZT W,

SET trace_hints TO on;

EXPLAIN SELECT % FROM pgbench_accounts;

QUERY PLAN

Seg Scan on pgbench_accounts (cost=0.00..53746.15 rows=2014215 width=97)

(1 row)

WOFITIE., PARALLEL BV h2HHLTWET, 7TV TS50 T X I T30V Ry —h—%2EET 5
Gather / — Rk, 2 2DV — A —WHHINEFETHE I E2RLTWVET,

EM: trace_hints 2 on ILHEINTWSEA, INFO: [HINTS] f7i2ik. pgbench_accounts 8 &
ZOMD L v MEHRIZKH U T PARALLEL BZIFANSNZZ A REINET, BOOHITIZ, ZHs5DFIREE
FUHAZRI-OFRRINETA (DFD, trace_hints T offiZVky hEINTWVWET),

EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts) =%/ * FROM pgbench_accounts;

INFO: [HINTS] SegScan of [pgbench_accounts] rejected due to PARALLEL hint.
INFO: [HINTS] PARALLEL on [pgbench_accounts] accepted.
INFO: [HINTS] Index Scan of [pgbench_accounts]. [pgbench_accounts_pkey]

rejected due to PARALLEL hint.
QUERY PLAN

Gather (cost=1000.00..244418.06 rows=2014215 width=97)

RDOR=I12H )
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Workers Planned: 2
-> Parallel Seqg Scan on pgbench_accounts (cost=0.00..41996.56
rows=839256 width=97)

(3 rows)

$ifE, max_parallel_workers_per_gather EMP ML TWET:

SET max_parallel_workers_per_gather TO 6;

SHOW max_parallel_workers_per_gather;

max_parallel_workers_per_gather

PARALLEL b v MIXHEDEER LT, pgbench_accounts IZNTEHRL 7T ) PWEERITINET, &
EINZT—H—DIE, AT T4 AT —Z Lo TIREIND 4 WML TVWBZ LIZERLTLZI N,

EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts) %/ * FROM pgbench_accounts;

QUERY PLAN

Gather (cost=1000.00..241061.04 rows=2014215 width=97)

Workers Planned: 4

-> Parallel Seg Scan on pgbench_accounts (cost=0.00..38639.54
rows=503554 width=97)

(3 rows)

BITE. 6 DA PARALLEL b ¥ FDWFHIENS A — X —IZHEINTVWET, V—H— 0L, ZDOHEEM
LLULTERINBEDITHRD EL,

EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts 6) */ x FROM pgbench_accounts;

QUERY PLAN

Gather (cost=1000.00..239382.52 rows=2014215 width=97)

Workers Planned: 6

-> Parallel Seg Scan on pgbench_accounts (cost=0.00..36961.03
rows=335702 width=97)

(3 rows)

FUZTVMN, HHEDDEFAULT XETHRITEIND X D20 T U7, FEIZ. HEEOR NGB FHE X
TWAZ2ERLTVET,
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EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts DEFAULT) x/ » FROM

pgbench_accounts;

QUERY PLAN

Gather (cost=1000.00..239382.52 rows=2014215 width=97)

Workers Planned: 6

—-> Parallel Seg Scan on pgbench_accounts (cost=0.00..36961.03
rows=335702 width=97)

(3 rows)

7 — 7)) pgbench_accounts WA HE X, parallel workers AL —UNTA—XN I IZHREIND &
TR0 X U7z,

EMR: parallel_workers NI A—R%FHET S ALTER TABLE IX Y RDIDT 4+ —< v M, Oracle 7 —
ANR—=2 L HHENRH D £H A,

parallel_workers #&ElX, PSQL D /d+ IX Y RIZ Lo TRRINET,

ALTER TABLE pgbench_accounts SET (parallel_workers=3);

\d+ pgbench_accounts
Table "public.pgbench_accounts"

Column | Type | Modifiers | Storage | Stats target | Description
————————— f————————————
aid | integer | not null | plain | |

bid | integer | | plain | |

abalance| integer | | plain | |

filler | character(84) | | extended | |

Indexes:

"pgbench_accounts_pkey" PRIMARY KEY, btree (aid)
Options: fillfactor=100, parallel_workers=3

XC., PARALLEL bV FWiFER LU THEZoNS &, BHEINZT — I —DFERDHIL parallel_workers
NI A=R—DEIZ D £7,

EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts) =%/ * FROM pgbench_accounts;

QUERY PLAN

Gather (cost=1000.00..242522.97 rows=2014215 width=97)

Workers Planned: 3

ROR=T1%: L)
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-> Parallel Seqg Scan on pgbench_accounts (cost=0.00..40101.47
rows=649747 width=97)

(3 rows)

PARALLEL b ¥ b CHi4|Eff % 721X DEFAULT %#{§€3 5 &. parallel_workers HENEEESINFET,

WOFNE., NO_PARALLEL BV FZ/RLTWET, trace_hints Z onIZFHET D&, INFO: [HINTS] AV
+—l%, NO_PARALLEL bV hDaOIZHIAF ¥ UAEEINEZI 2R U ET,

EXPLAIN SELECT /*+ NO_PARALLEL (pgbench_accounts) =%/ * FROM pgbench_accounts;
INFO: [HINTS] Parallel SegScan of [pgbench_accounts] rejected due to
NO_PARALLEL hint.
QUERY PLAN
Seg Scan on pgbench_accounts (cost=0.00..53746.15 rows=2014215 width=97)

(1 row)
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5.8 Conflicting Hints

AXYRIZ2DOHUEDHEATHIE Y PAEENTVWEGA, Y- N—RBFETLe Y P 2ERL £, IROEIZ,

HWIFET By b 2RUET,

SN FIETHe b
ALL_ROWS FIRST_ROWS -§ RNTDER
FULL (table) INDEX (table [ index ])

PARALLEL (table [ degree 1)

INDEX (table)

FULL (table)
NO_INDEX (table)

PARALLEL (table [ degree 1)

INDEX (table index)

FULL (table)
NO_INDEX (table index)

PARALLEL (table [ degree 1)

PARALLEL (table [ degree 1)

FULL (table)
INDEX (table)
NO_PARALLEL (table)

USE_HASH (table)

NO_USE_HASH (table)

USE_MERGE (table)

NO_USE_MERGE (table)

USE_NL (table)

NO_USE_NL (table)
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dblink_ora

dblink_ora (¥. AdvancedServer N %* & Oracle ¥ A 5 LIZREF X 7~ SELECT, INSERT, UPDATE X 7z1%
DELETE DT — X ZHHEIZT S OCI R—ADT —RXR—2A ) v 7 &L X7,

Connecting to an Oracle Database

Oracle DEfEZBHNIZT HI121FE, IRD Web U1 SR TAFTE S Oracle D OCI KI A N—=% KXo —
FLZET,

http://www.oracle.com/technetwork/database/database-technologies/instant-client/overview/index.html

Linux D&, A — KR U7 Oracle 1 Y AX Y M2 5472 MZ libelntsh.so 74 77 UNREETHTY
HWGE, B va—RU7aAN—Yarya$ET libeclntsh.so EWSERIOY VYR w2 ) v 7 BERT %0
ERHVET, A VARV IISAT Y MNTFa L2 M)IZBEIL, ROV RE2EITFLET,

In -s libclntsh.so.<version> libclntsh.so

version ¥ libclntsh.so 71477V DON—=Y a3 VHESTT, Hi:

In -s libclntsh.so0.12.1 libclntsh.so

Oracle & —/N—~D VY v 27 ZEKT 5112, OCL K5 1 N—Di5AF % AdvancedServer 28R T 2 HELH D 77,

Linux ® LD_LIBRARY PATH BRlsZ ¥ (% 7-1% Windows ® PATH) % Oracle 72 547V bDA VAP —ILT «
L2 MDD 1ib T4 L2 MVIZEELET,

Windows D& DM, postgresqgl.conf 771D oracle_home Fifk/¥ 7 A — X —DfE% Kb D IZ7%
TEZ9, oracle home /N7 XA — X —TiE I N/Z{EIX. Windows ® PATH BREEZEHEZ A —NN—F 1 KL
7,

AdvancedServer % &E) 9 % 7~ N2, Linux ® LD_LIBRARY PATH B2 (Windows @ PATH BB £ 7213
oracle_home /3T A —&—) ZWEUNIHRETHHEND D T,

Linux ¥ —EAA 7Y 7 %L T AdvancedServer 2 &89 2551k, A7) A pg_ctl =T 1V T+
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##CH) L T AdvancedServer ##EE T2 & SIZARIIR S X Di1Z, Y=Y A A2 ) 7 MNAIZ LD_LIBRARY_PATH
MBEINTVWEI L ZHERALTLEI N,

2yt

For Windows only: postgresql.conf 7 7 1 JUiZ oracle_home XENT A —XEHRET HIZiX, 771V
ERE L TIROITZBIML 9,

oracle_home = 'lib_directory'

lib_directory # oci.dll #&3 Windows T4 L2 b DZRIICE S X £,

oracle_home FR/N T A =R EFZRE LB, BEEZENCTHICET—N—%2HEETILELRDD £T,
Windows ¥ — V23V — s —N—%2HEEHL 7,

6.1 dblink_ora Functions and Procedures

dblink ora I, YROBEKE Ty —Y vy 2P R—bMLTWVWET,

6.1.1 dblink_ora_connect()

dblink_ora_connect () BB, 2 —H —I5EOESIE®R % HH L T Oracle 7 — X RX— ANk % ML L
¥9., ZOBBIZIE2 DDA RH D £T, RO 7+ —LDBEZLITRODLE D TT,

dblink_ora_connect (<conn_name>, <server_name>, <service_name>, <user_name>,

<password>, <port>, <asDBA>)

Where:
conn_name &V V7 D4R EBEL £,
server_name IXH A NOAHTEEEL T,
service_name E¥ —VCADAHIZHEL £,
user_name \&, ¥ —N—~OEHIZHHEI N M2 HEL £,
password (&, I —Y—ZIZEEMNIT SNNAT - FEBELET,
port BAR—-hHESERHELXT,

Oracle ¥ —/N—T SYSDBA il # R 5354, asDBA X True TY, ZDNTRA—X—3A T a v
T3, BWLUGE. T 740 MElL FALSE T9,

dblink_ora_connect () DEMDENIL TEXTHZEL T,

dblink_ora_connect () D 2 HEHOERADEZKIZIRO L EH T,
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dblink_ora_connect (<foreign_server_name>, <asDBA>)

Where:
foreign_server_name IIAPY —NN—DHFIRFEEL T,

Oracle ¥ —/N—T SYSDBA Kt # Bk T 2354, asDBA WL True T3, ZDNITA—R—3F T av
T, BLEES. T 74 ML FALSE TF,

dblink_ora_connect () D 2 ZBHDOERTIX, Y —NN—~DEHiEMHLT 5 & 12, FHRIEE I N/
Y—N—DOEfE T O T 1 ZEHTEET,

dblink_ora_connect () BD 2 ZEHD 7 # — L %P UOH I R{IZ. CREATE SERVER I~ R&fHHL T,
VAFAF—TNADY) v OB TuNRT 4 ZEFELET, dblink ora connect () BEEZIEVCH T &
l¥. CREATE SERVER IV Y RTIREINLY—N—KZ2) UV IDLEIIESHA £,

dblink_ora_connect () ® 2 HBHDERIL, TEXTEZEKRL T,

6.1.2 dblink_ora_status()

dblink_ora_status () BABIX, T—EAR—ZAEHAT—ZAZKLET, BHRRDEED T,

dblink_ora_status (<conn_name>)

Where:
conn_name ) V7 DLFiEEEL £,
BEINBRNT 77 1 76, BEIE TEXT (HD oK 23 EL £,

6.1.3 dblink_ora_disconnect()

dblink ora disconnect () BT — A R—28HE2HALET, BLIIRDODEEH TT,

dblink_ora_disconnect (<conn_name>)

Where:
conn_name ¥V V7 DLFi#EEL £,

B TEXT HZEL £,
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6.1.4 dblink_ora_record()

dblink_ora_record() BEIX. T—ZR—ZAPSHEHREZBGEL T, BLKIIROLBHTT,

dblink_ora_record(<conn_name>, <query_text>)

Where:
conn_name 3V V7 DL&Hi#EEEL £,
query_text X, Oracle ¥ —N—THOFH IS SQL SELECT AT — b AV FDTFFAMEHFELET,

Z OBIE SETOF La—K&KLU £,

6.1.5 dblink_ora_call()

dblink_ora_call () BE%E. Oracle ¥ — X X— AT SELECT A DAF— M AV b 2FETFTL, Ry M2
BUET, BRHIZRODEED T,

dblink_ora_call (<conn_name>, <command>, <iterations>)

Where:
conn_name ¥V ¥ 7 D4R BE L E T,
command |, Oracle ¥ —NN—TIFOCHENS SQL AT — AV MDTFFAMEHEELET,
iterations {&, AT —bA Y MPETINLIEEMEREL £7,

ZOBEBIL SETOF La—RZ2KRUET,

6.1.6 dblink_ora_exec()

dblink_ora_exec() 7Oy —Y ¥k, VE—FTFT—ZXR—ZATDML £7/I1ZDDL A5 —hX v M2EFTLZ
T, BLIIRDEBY T,

dblink_ora_exec (<conn_name>, <command>)

Where:
conn_name V) V7 DEHiIEEEEL £,

command &, Oracle ¥ —/N—TIU'H X5 INSERT, UPDATE F7zi& DELETE SQL AF—h A >V b
DTFFAMERELET,

%% voID 2R L £9,
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6.1.7 dblink_ora_copy()

dblink_ora_copy () BI%X, Oracle 7—7)V% EDB 77— 7Wiza¥—L %9, dblink_ora_copy () M
B, A —INnT70MERT BIGINTHAKL £, BEHLITROLBTT,

dblink_ora_copy (<conn_name>, <command>, <schema_name>, <table_name>,

<truncate>, <count>)

Where:
conn_name &V V7 D4R EBEL £,
command %, Oracle ¥ —N—TIFOH &5 SQL SELECT AT —F AV bDTFFAMEEELET,
schema_name &, #—7v hAF—<DLHI2EEL T,
table_name . #—7 v b T =7 VD4R ZIEEL £,

truncate &, ¥—N—2 ¥ —DEIIZ TRUNCATE F— 7LV 2 HHT AN ES 2B EL T, TRUE %
BELT, ¥y=N=2F—7)L% TRUNCATE LT A LENH B %ERLET, truncate lFA ¥ a
vT9, AL 75GE, fllX FALSE TY,

count I, nVI—RFRITLIZAT—XAERERET 2 L5V —N"—IZHRLET, nldBEINLH
BTT, BBOETHIZ, AdvancedServer 1&, #V Y b EED KT - ICEKE INFO 2 @RLET, 72
& 213, FeedbackCount ¥ 10, dblink_ora_copy () DHE. 10 LI— R Ii@ABFHEEL XTI,
count ¥4 7Y a3 v TF, AL GG, fEHIZ 0 TT,

6.2 Calling dblink_ora Functions

DA< N, dblink_ora_connect () BEpEZ L CTESZMEILUE T,

SELECT dblink_ora_connect ('acctg', 'localhost', 'xe', 'hr', 'pwd', 1521);

ZoHlE, =Y —Z hr BLOSAT— K pwd THR—b 1521 (localhost k) TEHFINTVS xe &\
ATV — AR LU E T, 54 acctg 2 LT, ftiod dblink_ora B2 IO & 12 Z D2 2R
TEET,

WD a< > N, edb_conn &\ ZHETDEHET dblink_ora_copy () #REZMHH L T, empid & deptno
5% ora_acctg WA ZEID T —T )V (Oracle —/N—_1L) 25 public AF—IZHBTF—7IIZaE—-L
¥9 as_acctg ¥\ HEETD AdvancedServer D > AR VA, TRUNCATE A 7Y a V@I, 3071 —
RNy Aoy MBRBEINET,

edb=# SELECT dblink_ora_copy('edb_conn', 'select empid, deptno FROM
ora_acctg', 'public', 'as_acctg', true, 3);

ROR=—ITER)
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(HID =I5 D E)

INFO: Row: 0
INFO: Row: 3
INFO: Row: 6
INFO: Row: 9
INFO: Row: 12

dblink_ora_copy

(1 row)

RO SELECT AT — M AV MiE, dblink_ora_record() B#E acctg i % i L T, Oracle ¥ —/N—22
SEREIELET,

SELECT * FROM dblink_ora_record( 'acctg', 'SELECT first_name from
employees') AS tl(id VARCHAR) ;

ZDav Y Nk, employees T—7/ND first_name FIOTRTOTY MY ZELVAMERBRLET,
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Open Client Library

OpenClientLibrary i, OracleCalllnterface & O 7 7'V 7 — a Y OMEERMEZEMEL 9., DAk Tay 21

Y] INTWZ7 7Y r— a ik, EDBPostgresAdvancedServer Z 7z 1% Oracle 7 — X R— 2D W N TEIfE
L %9, OpenClientLibrary ® EDB %% % C Trtd ¥ TV T,

XDOEIE, OpenClientLibrary & OracleCalllnterface 7 7'V 77— a v AX w 7 2L TWET,

Oracle Call EnterpriseDB's
Interface Open Client Library
_— Same
Application Programs Application Programs
Published API Compatible API
Open Client Library
Libpg
Wire-Level Protocols

OpenClientLibrary & ¥R — b 12 BEEEDFEMI A HFERIZ DWW TIE, IRD Web ¥+ » TAT- 4272 *EDBPost-
gresAdvancedServerOCLConnectorGuide* % 2L TL 723\,

https://www.enterprisedb.com/edb-docs

M. EDB (%, OracleRealApplicationClusters (RAC) $ & U OracleExadata T® OpenClientLibrary O fH % H


https://www.enterprisedb.com/edb-docs
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A—FLTWERFA, BIBRD Oracle & ii%. Z D EDB # G TIHFliE R EL SN TWEHA,

130 % 7 % Open Client Library



131
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Oracle Catalog Views

Oracle 7 2127 ¥a—id, Oracle T—X T 427> ar IV a—HEHEOHZ HETT—EAR—2A 4TV
M MZIETAEHREZEREELET, YR FEINTWBLEa2— 2T 5EHIE. IRDGFIZH S [OracleDevel-
oper'sCatalogViews /714 RDF— X R—ZH#ES 1 K] TAFTEET,

https://www.enterprisedb.com/edb-docs
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Tools and Utilities

HEMEOHBY =N ea—FT4 VT4 70r 702k, FAFEIZHEVENZEREE T AdvancedServer % f{ET &
¥ 9, AdvancedServer 23 Y K— F T35V —=LIFIRD LB H T,

e EDB*Plus

* EDB*Loader

* EDB*Wrap

* DynamicRuntimelnstrumentationToolsArchitecture (DRITA)

AdvancedServer WY K — N T AKERE DO FHEMMIZ O VW TIE., TRD Web ¥ 1 T A F A 88 42 *OracleDevel-
oper'sToolsandUtilitiesGuide D 7 — X N — Z FHfufl* 2 ST ZI W0,

https://www.enterprisedb.com/edb-docs
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ECPGPIlus

EDB & ECPG (PostgreSQL 7'V a4 J) %5#fk LT ECPGPlus 2 {Ek L £ L7z, ECPGPlus %3 % &,
CT 7V Tr—a it AASQL XY 256052 N TEE T, ECPGPlus 2L T, #HHiAsA SQL 2
RVYRNERELT SV S —vavEa VAT EE, SQL - REIMXF v o Ih, CItEBmINEd,

ECPGPlus IZ. AdvancedServer 7 — X R— 2 IZ#EfH I NTWAEE,. C 7025 AT Pro*C X2 K— +
U%d, ECPGPlus iZUA FZ Y KR— b L £

* OracleDynamicSQL—/i# 4 (ODS-M4),

e Pro*C HHtOEL Ty 7,
e Oracle T—ZR—RA L H#EDH 5 CALL AT — b AV b,

ECPGPlus @ Pro*C HE#fttkd—i# ¥ LT, BEGIN DECLARE SECTION X 'END DECLARE SECTION 7 «
V2T 472850508 EIH0EEA,

ECPGPlus O DFAMIZ DWW TIX, XD EDBWeb ¥ k%5 AFAEZ *EDBPostgresAdvancedServerECPG 3
IR RHAR* 2SR TLZIN,

https://www.enterprisedb.com/edb-docs
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System Catalog Tables

VAT LA\ TRIZIE, AdvancedServer THEATRER T — X R—AX TV 27 POEBFEENTVET, &
ATLT—=TNDLAT Y MNIEEINDZGEDR DD T, VAT LT =7V IN TV SIHRICKTT 57
TV =2 a vEERTHHEAE BFEONZU I Ca—2FHTEN, #2072 —2ERLTY AT LT —
TVDEENST TV r—vavianifid 22288 LET,

VAT LA ZB TROFEMIZOWTIE, IRD URL TAFT & %*OracleDeveloper'sCatalogViewsGuide @ 7 — &
N—ZHHVE 2SR TS0,

https://www.enterprisedb.com/edb-docs
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Conclusion
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