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EDB Postgres Advanced Server 1%, PostgreSQL BX U A7 7 Ve E¥HEOH 27 7)) r—> a v O
EFETEYR-PLTVET, —HDI X7 28EIE. K D2 D PostgreSQL 7213 & b+ 7 7 LcHE
WL HETEET 2 X5 ICEETEET, ZhASOEEIX. Ml X -2 -1t ko THII N E T,
postgresql.conf 7 7 A LDNRTGXA—R—%EHTZ L, 7 IT7ARX—NDITXRTDT —XX—ZADENEH
EEINETH, 2—FFREBFIN—TREaAT Y FIA Y TRIRX—XERZSETTE, £y > aryOAlZ
WEEHEZET, TNHLDRTXA—R—1IRDLEHTT,

 edb_redwood_date -] 2 >R —% > M & DATESHSHN T 2008 5 2 dlllI L 3, A5 707 —&
R—2 ¥ Hifo0 H 2 8E%1T 51213, edb_redwood_date % TRUE IZEXE L £3, edb_redwood_date
PSILTLEE N,

» edb_redwood_raw_names— 47 VIV AT LI RRIDLFRRT B B, T—XRN—RAL T =7 b
U KLFTERT DINLFTERT 20 LML ET, A 77NV T—ER—R e A D D 2 81E
DA, edb_redwood_raw_names (7 7 )L MED FALSE \ZREE XN E T, PostgreSQL AT LA &
O ACERIFEINTVWE T —ERN—RF 7Y =27 b4% L 2—F 51213, edb_redwood_raw_names
% TRUE ICEXE L F 3, edb redwood raw names 2SR L TL & W,

+ edb_redwood_strings —X FHIFEERIED /2012, NULL ZZEDOXFH e AFICLEST, 577
NTF—EZR—2r B0 H 28/E%21T5 121X, edb_redwood_strings % TRUE IZKEL £ 7,
edb_redwood_strings S L TL 72X W,

e edb_stmt_level _tx—H1FXN/7=SQL I~y ROHEIR— ANy 7 EZXT—F X2 FLJLDE—
NN ZDAZTEEL EF, 77 4L b D PostgreSQL BHEDIZFED X512, BHED S V7o =
YERZEHBINICO ANy ZEINERA, AT INT—RR—2 L DB 2EEERIT S 113,
edb_stmt_level tx % TRUE ICKE L T, 7272 L. MHXHCHRBERGESICOAFHEHL T ZEW,
edb_stmt_level tx ZZIR L TL FZX W0,

 oracle_home — Advanced Server BIEL WA S Z LA VAL —2aryF4 L7 U RFETESICL
% ¥, oracle_home ZZHR L TLZE W,
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1.1 edb_redwood date

</ div>

DATE A a< Y FDHDF—X XA 7 LTERREINZHE, RE T XA —X edb_redwood_date %% TRUE
WHEEINTVWAEE, T LVERDBT — X R— KN EN 3 £ =2, TIMESTAMP ICZHXNE T,
L7ehio T, FEffa Yy R—x ¥ b HMNE & DIFNTHEMNINE T, Z4UE. Oracle D DATE 7 —X X A
Te—HLTVWET,

edb_redwood_date 73 FALSE IZEE X T WA 5E. CREATE TABLE ¥ 7-1% ALTER TABLE 2> RDF|D
F—RZA 71X, PostgreSQL DA 7 4 7 DATE 77— R R A TDEETHD, T—ERN—RZZFDE FH
XA E T, PostgreSQL @ DATE 7 — & 2 A 1, K2 ¥ R—43 > FORVWHMNOAZIEML £3,

edb_redwood_date DFRTICERZL, AV TFAINSPLES Y2 a VOERO T —X&Z 4 F5F—R&
R4S SPL7OS—Y % EIESPL 7 7073 ayDIRRTGA—RZDTF—XE AL S £721ESPL 7 7>~
7y aYORYEOENE, FICHERIYIC TIMESTAMP IS XN 72, Ko Y R—3x ¥ " DFET 58
BREANYRLTEZET,

AR 7 — 2RO OWTIE, TA I 7 UBRERT T —EARXR—2AEHEY 7 > LV AT A4 FI %
ZRLTLEEWN,

1.2 edb_redwood raw names

</ div>

edb_redwood_raw_names 537 7 # L MEFALSE ICERESNTWIHE, 770X 0T hoEKRT 5
. T=INV A. YU =FL Tar g aHh, A—FERREDT - RER—-RAF TV = 7 MAHIKT
TRREINET (FR-PENTVEHXBTDERKRYAL) B a—IZ2WTE [* %5 7L Developers
A1 217 Views DT — XN—ZHIRET A N+ 2B TIRZE WV, 612, 5IAMFE 5IRFTHEN
TR S L7z %m0 % P A | T,

edb_redwood_raw_names 73 TRUE ICEE SN TWAILA, T—EAN—XATI 27 VAE A7 70 Hh &
07BN L7 ZIZ PostgreSQL S AT A A XA JIRFEINT WS EBHIZRRENET, Lizdio
T, SIAFCH % 3 IER S L= 4H0E. PostgreSQL THARF X N2 & 5 I /I FTERRENE T, FIHARF
THATERINIAFNE, ERIN e B IR RINETH, 5IHFFERREINEE A,

B, RDO2—HFHFBERS N, 20— DLy ¥ a VHBEINET,

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

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

reduser ¥ LTTF —&XRN—R T2 L. RDT—TABERINE T,

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

4 % 1 E Configuration Parameters Compatible with Oracle Databases
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edb_redwood_raw_names % 7 7 # )L MHE FALSE IZFRE L TA 7 7L X1 2 USER_TABLES 72 5K /RT %
Y. IR ZRE, AINEANFTRRINET,

edb=> SELECT * FROM USER_TABLES;

schema_name | +table_name | tablespace_name | status | temporary
—————————————— T T Tt T
REDUSER | ALL_LOWER [ | VALID | N

REDUSER | ALL_UPPER [ | VALID | N

REDUSER | "Mixed_Case" | | VALID | N

(3 rows)

edb_redwood_raw_names % TRUE |ZFXE L THRRT % &, Mixed_Case ZHlZRE, LI/ NXFTHRR
SNFIHR,

edb=> SET edb_redwood_raw_names TO true;

SET

edb=> SELECT * FROM USER_TABLES;

schema_name | table_name | tablespace_name | status | temporary
—————————————— it ettt ittt e
reduser | all_lower | | VALID | N

reduser | all_upper | | VALID | N

reduser | Mixed_Case | | VALID | N

(3 rows)

IS DAL, PostgreSQL pg_tables # X0 706 R 8 KXFE/NKFERY v F T2 L5k %
L7

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

tableowner = 'reduser';

schemaname | tablename | tableowner
_____________ e e
reduser | all_lower | reduser
reduser | all_upper | reduser
reduser | Mixed_Case | reduser

(3 rows)

1.3 edb_redwood_strings

</ div>

F 7 70T, XFHH null B E T null Fl e @I N2 e, BRIZF VT ADXFINTED F
Fo 7272 L. PostgreSQL Tid. XFHNE null ZEF 7213 null | ZAEE T % &, null DRERBIFSNE T,
edb_redwood_strings /85 X — X 23 TRUE ICRE XN TV BIGE. B EARL —> a2 VORR, +
Z I NVTATONIA VD F VD FHNPER S NE T, edb_redwood_strings A3 FALSE IZERE XN T
6. A4 T 4 7D PostgreSQL DENMEL R XN F T,

ROHNZE, BENEZRLTHET,

1.3. edb_redwood_strings 5
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RDE 7S arTHNTBEZH Y INT TV r—ailid. (EEDT—IABREENTVET, 207 —
T, FEAYDOREBICY 5 Tnull TH 2 comm ¥ W I ZFTITDFIHRHD D 5, RO Y —iF,
edb_redwood_string % FALSE IZEXE L TEITEINE T, null F| & ZETROWIFHNZREET 5 . R
Roull BERINZ 70, 72) — RIS EODINEBDADPRREINT T, MOITNTOMRFEE
DOHI4TIE null T,

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

* 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)

BITFiX. edb_redwood_strings %S TRUE ICFRE XN TWBIGEICETEINZFE L 7Y —TF, I I Tl
null F|DIEIFZED X FHN e L TRDNE T, ZZDOLFHNE ZBTIROWTFINEREE T 5 &\ 22 TROEFESD
AT, ZORRIE. FALZ72) =R LTI 7ML o TERINBRE L TVET,

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 E Configuration Parameters Compatible with Oracle Databases
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1.4 edb_stmt_level tx

</ div>

FFZI7NVTIE, SQL A Y FTIT VXA LTI —DRAETI ., ZOHE—Da<vY FIZk-oTH[EFR I X
N2 T —=EZR=Z2 LDOFTRTOEHFBR =Ny 7INET, ZHUI. XLRNILDEZHF o2 3>058
BECIHINE T, B, 1 DD UPDATE 2~ > RO SATRIEHICEH LD, 6 T2 EHHL L5 &3 5 efisf
DRAETEHE. ZOUPDATE 2~ Y FIZXo TITONZ 6 [TITRTOEHHITT—L Ny JINET, £
7233y PERIEFE ANy ZENTOWRVLETO SQL 2= > FORhFRIX, COMMIT %7213 ROLLBACK 2
VY RPETEINEEFTHREINT T,

PostgreSQL Tl&, SQL 2~ Y RDFEITHIHINDBFET 2L, I 0H I avyDRE—bUEDT—X
R=2ZALDTRTOEHFNRE ANy Z7ZNET, B, b UPF I aviddibiREDOEFITRD,
B+ ToHF 7 arZiAT 3H1IC COMMIT % 721X ROLLBACK 2~ Y F2FETTA3XERH D £3,

edb_stmt_level_tx A3 TRUE IXREZINTWBIHE., HIANILEIO2 I v P IR TWRWT —XZRX—2H
FrEEca—ANy 78T, A5 7L0EEZI 2L —FLET, edb_stmt_level_tx A3 FALSE IC
TEXNTOVAEE, fIANIaIy PERTOVRVWT —ZR—AFTHra—A Ny 7 LET,

11! Note * edb_stmt_level_tx % TRUE ICFRTET 3D, ¥ LTHRDERIGEDAICILTL XN, X
TH—VARCA VR VRS2 3AREMDH D £5,

KD PSQL TDFEFTHIX. edb_stmt_level_tx 73 FALSE TH B E. 2HHD INSERT a2~ FD 7 KR —
Mo THERMID INSERT 272 RO — Ny Z7ZNE5Z e Z/RLTWVWET, PSQL Tlda~ > F\set
AUTOCOMMIT off ZFITT 2RMENDHDE T, Z5LARVE, IRTORT—MX Y MHPEHEINICIZI Y
M L. edb_stmt_level_tx DFNERDZDFTEDHMIIK LT,

\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
_______ +_______+________

(® rows)

ROFITIE. edb_stmt_level_ tx 73 TRUE ICFREZINTWS 28, 2FHD INSERT 2~ R TL I —
RBAELUH. BFID INSERT 2~ Fldn— ANy ZZNTVWELRA, ZORET, HFIO INSERT 2<%~
FiZa3ziv rELEe— Ny 7 TExF T,

\set AUTOCOMMIT off
SET edb_stmt_level_tx TO on;

RDR—=J1ZH )

1.4. edb_stmt_level tx 7
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(FHTDR—T 5 DHFEX)

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

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

ERROR: insert or update on table "emp" violates foreign key constraint
"emp_ref_dept_£fk"

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

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

empno | ename | deptno
_______ +_______+________
9001 | JONES | 40
(1 row)
COMMIT;

COMMIT 2~ > FDfXH D IZ ROLLBACK a7 ¥ RAFITEINEGE. (EEFRS 9001 DF AT — LNy
7EINET,

1.5 oracle_home

</ div>

T INF—N—ADY 7 ZERT BRI, Advanced Server ZIEL WA S Z LR —LF 4 L 27 P VITK
#3230 H D %3, Linux O LD_LIBRARY_PATH BRIEZE (%7213 Windows D PATH) 2452712 5
A7V L YA ML —=2arT4 L7 ID1ibTA L7 PUVRERELE T,

Windows DIFE DA, b D IZ postgresql.conf 7 7 £ /LD oracle_home fXE/ ST X — X DE% &K E T
% F¥9, oracle_home FE/VT X — X TIHE I N/=MEIX. Windows D PATH BRIEERZ A —N—F 4 F L
9,

Linux "ClZ LD_LIBRARY_PATH BitElanZr 5 (WindowsPATH BRIEZEEN % 7213 oracle_home FHEXT X — &)
1%, Advanced Server Z A &% — + 5 A3 NTHEYNCERET IDHELD D T3,

Linux — Y 2227V 7+ Z{HH L T Advanced Server # A X — +F §2335&1%. A7) 7+ pg_ctl 21—
T4 U T 4 BFEH LT Advanced Server # A X — F 32 & FICHEMITRZ X5, —E AR VYT +A
C LD_LIBRARY_PATH SR EINTWVWS Z ¥ BRER L TL X W,

** Windows D& . #* postgresql.conf 7 7 4 /LT oracle_home fXE/NT7 X — R ERET S, 77
ANERREL, ROITZEBMLUET,

oracle_home = 'lib_directory'

lib_directory % oci.dll # &% Windows 74 L' 27 bV OZRANCE X2 $7,

oracle_home FENRT A —REHFRE LB, EEEAMITEIWET —N—%2 YU XX— b TI20EDRHD
9, Windows f—E 22>V — i bH—N—2HEHL F7,

8 % 1 E Configuration Parameters Compatible with Oracle Databases
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</ div>

Advanced Server ¥, YL —>3FIT—2R—XEBIXFTL (RDBMS) T3, 2% b, UL—>g2ic
RFINTT —REEMTEDDIATLTT, V=Y a i, AENCT—TILORFHETT,
T—RET—=TIWVIHENT 2 VI BERE S H TIRIER RN TH 5720, REMWICHHIICERZ 203
LNFHAD, T—REXRN—2AZHHT 2 HEEIMICH 72 XA ET, Unix 74 7 RARLV—FT 4 7
SATALALEDT s ANET 4L VIR BET 4+ — AT —ZR—Z2DHITT, X ORI F
7Yz MEAT —EZR—ZATT,

HT—7ME, *rows DZEMTIFAL IS 3> T, BEDTF—TILDTICIEE L&FIFITOYDE Y
BHD. FBHIEED T — & XA 7+TF, NITTREIEI N —K—%2FHF>TWETH, SQLIZT—
TNADITOF — X —%REE L FHA FRAIIHRINICEREZ 2 Z 23 TEF3H),

F—TIMETF—ER—=R12 7L —FLE N, B—D Advanced Server f Y A XV A2k > CTEHXNS F—
RAR=Z2DAL I a VNPT —EAR—RITTAZ—%EHR L ET,

2.1 Sample Database

</ div>

COXEREEZBELT, YO INT—ER—ZAZFHL T, ERLRADLLEERLNLDT —XN—Z
DOREZEFHHL AL T,

2.1.1 Sample Database Installation

</ div>

Advanced Server 4 Y A+ — 1T 3 ¥, edb HEITTOT > TILTF —XRXR—ZADRHEINHER I NE T,
DY TINT—RZR—RIZ2E. /usr/edb/asld/share T4 L7 b UIZH B A7 YT b edb-sample.sql
ERITTHILICED, COFRFa XY MRERTHERAINEZ T T 0l I AREENTVET,

DRI T MIRDZ & ZITVET,
s IEHMEINTVE T —EAR—RY Y IV T =T Tul s L2 LET
e T—INDITRTDMER% PUBLIC 7L — T 5 LET

F—7e7ursnE BEOZ—FRTF—T e Tus —I v 2B T 33— 3 v ¥ a VoMK
NRADBHIIDAF —<IMEREINET, RO~y FEFITLT. MRRREZRRTEE T,
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SHOW SEARCH_PATH;

MZRACZADLEHE L, PSQLO A~y REFEHALTETTEET,

2.1.2 Sample Database Description

</ div>
P TINTF—RZR—2F, HBRNONEEERLE T,
REHE, FM. BLXUREBOBRL I—FD32D&A F7OLa— FREEATVWET,

BREER L, MRS, 401, BHHE. 5. BXU2—=—Yx2H Y 3, —#OMEERIZ. HBE5IC
A TFEREZITIRD £5, IXRTOREEEEERIE, emp 7 — 7T NVIFEFSINE T,

P TNRALBHIBINCZRT D 2720, 77— X RX-RAFEMDLFZERL £ 5, FREOREEEIZH
FRCEID HTohx s, FEFE. —EOMES L EMELAT TRl S x5, FEFNE 1 > D5
BT oM TWET, IARNTORMIBLEERIL dept 7 — 7 MIRIF SN T,

Mt F 72, EEEPEZ 2 FCHET 2 HEHRGBIF L TVET, —HOREEEIX. RIMCbZ-> TR
B L TBD, SEIERMEICHWZD, AHEZ07eb, HMEZUDEI/D LE L, AX—
FH. FiLwy a7, H, (5. AT X ZZEHEOHEBESDH LW a L a— RBEMENE S, T
NTOREBDBREIZ. jobhist 7— 7L THEFEFI X T,

T, 3 I F—EZR—AF—TINVDLYT 474 VL —a RT3,

deptno

dept

dname
loc

emp i i jobhist

empno ||

empno
startdate

ename

job enddate

mgr job

hiredate sal

sal comm

Cormm deptno

deptno chgdesc
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LITIE, edb-sample.sql 227 U 7+ T3,

-- 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_uq UNIQUE,
* loc VARCHAR2(13)

-- Create the 'emp' table

CREATE TABLE emp (

empno NUMBER(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
*  ename VARCHAR2(10),
*  job VARCHAR2 (9),
*  mgr NUMBER(4),
* hiredate DATE,
* sal NUMBER(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
*  comm NUMBER(7,2),
deptno NUMBER(2) CONSTRAINT emp_ref_dept_f£fk
* REFERENCES dept(deptno)

-- Create the 'jobhist' table

CREATE TABLE jobhist (

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

* enddate DATE,

*  job VARCHAR2(9),

* sal NUMBER(7,2),

*  comm NUMBER(7,2),

* deptno NUMBER(2),
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chgdesc VARCHAR2 (80),

* CONSTRAINT jobhist_pk PRIMARY KEY (empno, startdate),

* CONSTRAINT jobhist_ref_emp_fk FOREIGN KEY (empno)

* REFERENCES emp(empno) ON DELETE CASCADE,

* CONSTRAINT jobhist_ref_dept_fk FOREIGN KEY (deptno)
REFERENCES dept (deptno) ON DELETE SET NULL,

* CONSTRAINT jobhist_date_chk CHECK (startdate <= enddate)

-- Create the 'salesemp' view

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

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

CREATE SEQUENCE next_empno START WITH 8000 INCREMENT BY 1;

-- Issue PUBLIC grants

GRANT ALL ON emp TO PUBLIC;

GRANT ALL ON dept TO PUBLIC;

GRANT ALL ON jobhist TO PUBLIC;
GRANT ALL ON salesemp TO PUBLIC;
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-81',2850,NULL,30);
INSERT INTO emp VALUES (7782, 'CLARK', 'MANAGER',7839,'09-JUN-81',2450,NULL,10);
INSERT INTO emp VALUES (7788, 'SCOTT', 'ANALYST',7566,'19-APR-87',3000,NULL,20);
INSERT INTO emp VALUES (7839, 'KING','PRESIDENT',NULL,'17-NOV-81',5000,NULL,10);
INSERT INTO emp VALUES (7844, 'TURNER', 'SALESMAN',7698,'08-SEP-81',1500,0,30);
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INSERT INTO emp VALUES (7876, 'ADAMS', 'CLERK',7788,'23-MAY-87',1100,NULL,20);
INSERT INTO emp VALUES (7900, 'JAMES', 'CLERK',7698,'03-DEC-81',950,NULL,30);

INSERT INTO emp VALUES (7902, 'FORD', 'ANALYST',7566,'03-DEC-81',3000,NULL,20);
INSERT INTO emp VALUES (7934, 'MILLER','CLERK',7782,'23-JAN-82',1300,NULL,10);

-- Load the 'jobhist' table

INSERT INTO jobhist VALUES (7369, '17-DEC-80',NULL, 'CLERK',800,NULL,20, 'New Hire');
INSERT INTO jobhist VALUES (7499, '20-FEB-81',NULL, 'SALESMAN', 1600,300,30, 'New Hire');
INSERT INTO jobhist VALUES (7521, '22-FEB-81',NULL, 'SALESMAN',1250,500,30, 'New Hire');
INSERT INTO jobhist VALUES (7566, '02-APR-81',6NULL, '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, '0®1-MAY-81',NULL, 'MANAGER',2850,NULL, 30, 'New Hire');
INSERT INTO jobhist VALUES (7782,'09-JUN-81',6NULL, '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, '0®5-MAY-90',NULL, 'ANALYST',3000,NULL, 20, 'Promoted to.
—Analyst');

INSERT INTO jobhist VALUES (7839, '17-NOV-81',6NULL, 'PRESIDENT',5000,NULL,10, 'New Hire
=");

INSERT INTO jobhist VALUES (7844, '08-SEP-81',NULL, 'SALESMAN',1500,0,30, 'New Hire');
INSERT INTO jobhist VALUES (7876, '23-MAY-87',NULL, 'CLERK',1100,NULL,20, 'New Hire');
INSERT INTO jobhist VALUES (7900, '03-DEC-81','14-JAN-83','CLERK',950,NULL, 10, 'New Hire
=");

INSERT INTO jobhist VALUES (7900, '15-JAN-83',NULL, 'CLERK',950,NULL, 30, 'Changed to.
—Dept 30");

INSERT INTO jobhist VALUES (7902, '03-DEC-81',6NULL, 'ANALYST',3000,NULL,20, 'New Hire');
INSERT INTO jobhist VALUES (7934, '23-JAN-82',NULL, 'CLERK',1300,NULL, 10, 'New 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

*  y_empno NUMBER(4) ;

v_ename VARCHAR2(10);
* CURSOR emp_cur IS
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* SELECT empno, ename FROM emp ORDER BY empno;
BEGIN
OPEN emp_cur;
* DBMS_OUTPUT.PUT_LINE('EMPNO ENAME ') ;
* DBMS_OUTPUT.PUT_LINE('----- = ------- "J;
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;

-- 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;
* y_sal emp.sal%TYPE;
v_comm emp . comm%TYPE;
* v_dname dept.dname%TYPE;
* vy_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
* AND e.deptno = d.deptno;
* vy_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:');
KDR=12FKi <)
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* 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_qguery (

* p_deptno IN NUMBER,
p_empno IN OUT NUMBER,
*  p_ename IN OUT VARCHAR2,
* p_job ouT VARCHARZ2,
* p_hiredate ouT DATE,
* p_sal ouT NUMBER
)
IS
BEGIN
* SELECT empno, ename, job, hiredate, sal
* INTO p_empno, p_ename, p_job, p_hiredate, p_sal
* FROM emp
* WHERE deptno = p_deptno
* AND (empno = p_empno
* OR ename = UPPER(p_ename));
END;
/

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

CREATE OR REPLACE PROCEDURE emp_query_caller

IS
* v_deptno NUMBER(2);
v_empno NUMBER(4) ;
*  y_ename VARCHAR2 (10);
v_job VARCHAR2(9) ;
* v_hiredate DATE;
* y_sal NUMBER;
BEGIN
v_deptno := 30;
* v_empno := 0;
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v_ename := 'Martin';
emp_query(v_deptno, v_empno, v_ename, v_job, v_hiredate, v_sal);

* DBMS_OUTPUT.PUT_LINE('Department : ' || v_deptno);
* DBMS_OUTPUT.PUT_LINE('Employee No: ' || v_empno);
* 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 '] vesal);
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
* vy_cnt INTEGER := 1;
v_new_empno NUMBER;
BEGIN
* WHILE v_cnt > ® LOOP
* SELECT next_empno.nextval INTO v_new_empno FROM dual;

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

RETURN v_new_empno;
END;
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CREATE OR REPLACE
p_ename
p_deptno

) RETURN NUMBER

IS

v_empno

v_ename

v_job
v_mgr

* v_hiredate

v_sal

v_comn

v_deptno

v_empno
* INSERT INTO

uses package '

emp_admin'.

FUNCTION hire_clerk (
VARCHAR?2,
NUMBER

NUMBER (4) ;
VARCHAR2(10) ;
VARCHAR2(9) ;
NUMBER (4) ;
DATE;
NUMBER(7,2);
NUMBER(7,2);
NUMBER(2) ;

1= new_empno,

emp VALUES (v_empno,

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

p_ename,

This function

'"CLERK', 7782,

* TRUNC(SYSDATE), 950.00, NULL, p_deptno);
* SELECT empno, ename, job, mgr, hiredate, sal, comm, deptno INTO
v_empno, v_ename, v_job, v_mgr, v_hiredate, v_sal, v_comm, v_deptno

FROM emp WHERE empno = v_empno;

* DBMS_OUTPUT.PUT_LINE('Department : ' || v_deptno);
*  DBMS_OUTPUT.PUT_LINE('Employee No: ' || v_empno);
* DBMS_OUTPUT.PUT_LINE('Name ' || v_ename);
* DBMS_OUTPUT.PUT_LINE('Job ""|| v_job);
.PUT_LINE('Manager ''|| v_mgr);

* DBMS_OUTPUT

DBMS_OUTPUT.
* DBMS_OUTPUT.
* DBMS_OUTPUT.

PUT_LINE('Hire Date
PUT_LINE('Salary
PUT_LINE('Commission :

|| v_hiredate);
[l v_sal);

|| v_comm);

* RETURN v_empno;

EXCEPTION
* WHEN OTHERS THEN
* DBMS_OUTPUT.PUT_LINE('The following is SQLERRM:');
* DBMS_OUTPUT.PUT_LINE (SQLERRM) ;
* DBMS_OUTPUT.PUT_LINE('The following is SQLCODE:');
* DBMS_OUTPUT .PUT_LINE(SQLCODE) ;
* RETURN -1;

END;

/

PostgreSQL PL/pgSQL function that adds a new salesman

to table 'emp'.

RDR—=J1ZH )

2.1. Sample Database 17




Database Compatibility for Oracle Developers Guide, J 1) —2X 14.1.0

(FHTDR—T 5 DHFEX)

CREATE OR REPLACE FUNCTION hire_salesman (

*  p_ename VARCHAR,
* p_sal NUMERIC,
*  p_comm NUMERIC
) RETURNS NUMERIC
AS $$
DECLARE
v_empno NUMERIC(4);
*  y_ename VARCHAR(10);
v_job VARCHAR(9) ;
*  v_mgr NUMERIC(4);
* v_hiredate DATE;
* y_sal NUMERIC(7,2);
v_comm NUMERIC(7,2);
* vy_deptno NUMERIC(2);
BEGIN
* y_empno := new_empno();
* INSERT INTO emp VALUES (v_empno, p_ename, 'SALESMAN', 7698,
* CURRENT_DATE, p_sal, p_comm, 30);

* SELECT INTO
v_empno, v_ename, v_job, v_mgr, v_hiredate, v_sal, v_comm, v_deptno
empno, ename, job, mgr, hiredate, sal, comm, deptno
FROM emp WHERE empno = v_empno;
* RAISE INFO 'Department : %', v_deptno;
RAISE INFO 'Employee No: %', v_empno;

* RAISE INFO 'Name : %', v_ename;

* RAISE INFO 'Job %', v_job;

* RAISE INFO 'Manager %', v_mgr;
RAISE INFO 'Hire Date : %', v_hiredate;

* RAISE INFO 'Salary %', v_sal;

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

EXCEPTION
* WHEN OTHERS THEN
* RAISE INFO 'The following is SQLERRM:';
* RAISE INFO '%', SQLERRM;
* RAISE INFO 'The following is SQLSTATE:';
* RAISE INFO '%', SQLSTATE;
* RETURN -1;

END;

$$ LANGUAGE 'plpgsql';

/

-- Rule to INSERT into view 'salesemp'
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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

K8

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
* y_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;

o

*

K8

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

CREATE OR REPLACE TRIGGER emp_sal_trig
* BEFORE DELETE OR INSERT OR UPDATE ON emp
* FOR EACH ROW

DECLARE
* sal_diff NUMBER;
BEGIN
* IF INSERTING THEN
DBMS_OUTPUT.PUT_LINE('Inserting employee ' || :NEW.empno);
* DBMS_OUTPUT.PUT_LINE('..New salary: ' || :NEW.sal);
* END IF;
* IF UPDATING THEN
sal_diff := :NEW.sal - :0LD.sal;
* DBMS_OUTPUT.PUT_LINE('Updating employee ' || :OLD.empno);
* DBMS_OUTPUT.PUT_LINE('..0ld 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('..0ld 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 VARCHAR?2,

* p_sal NUMBER,

* p_hiredate DATE,
p_comm NUMBER,

* p_mgr NUMBER,

RDR—=J1ZH )

20

% 2 Z SQL Tutorial




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

(FHTDR—T 5 DHFEX)

p_deptno
)5

NUMBER

* PROCEDURE fire_emp (

p_empno
)5

END emp_admin;

/

NUMBER

-- 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

* ) RETURN VARCHAR2

* IS
v_dname
* BEGIN

IN NUMBER

VARCHAR2 (14);

* SELECT dname INTO v_dname FROM dept WHERE deptno = p_deptno;

* RETURN v_dname;

EXCEPTION

* WHEN NO_DATA_FOUND THEN
* DBMS_OUTPUT.PUT_LINE('Invalid department number ' || p_deptno);

* RETURN '';

-- Function that updates an employee's salary based on the

-- employee number and salary increment/decrement passed

-- as IN parameters. Upon successful completion the function
-- returns the new updated salary.

FUNCTION update_emp_sal (

* p_empno IN NUMBER,

* p_raise IN NUMBER

* ) RETURN NUMBER

* IS

* v_sal NUMBER := 0;

* BEGIN

* SELECT sal INTO v_sal FROM emp WHERE empno = p_empno;
v_sal := v_sal + p_raise;

* UPDATE emp SET sal = v_sal WHERE empno = p_empno;
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* RETURN v_sal;
* EXCEPTION
* WHEN NO_DATA_FOUND THEN
* DBMS_OUTPUT.PUT_LINE('Employee ' || p_empno || ' not found');
* RETURN -1;
WHEN OTHERS THEN
* DBMS_OUTPUT.PUT_LINE('The following is SQLERRM:');
* DBMS_OUTPUT . PUT_LINE (SQLERRM) ;
* DBMS_OUTPUT.PUT_LINE('The following is SQLCODE:');
DBMS_OUTPUT.PUT_LINE(SQLCODE) ;
* RETURN -1;
* END;

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

* PROCEDURE hire_emp (

* p_empno NUMBER,
® p_ename VARCHAR2,
* p_job VARCHAR?2,
* p_sal NUMBER,
p_hiredate DATE,
* p_comm NUMBER,
* p_mgr NUMBER,
* p_deptno NUMBER
)
* AS
* BEGIN
* INSERT INTO emp(empno, ename, job, sal, hiredate, comm, mgr, deptno)

VALUES (p_empno, p_ename, p_job, p_sal,
p_hiredate, p_comm, p_mgr, p_deptno);

-- Procedure that deletes an employee record from the 'emp' table based
-- on the employee number.
PROCEDURE fire_emp (

* p_empno NUMBER

* )

* AS

BEGIN

* DELETE FROM emp WHERE empno = p_empno;

* END;
END;
/
COMMIT;
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CREATE TABLE emp (

* empno NUMBER(4),

* ename VARCHAR2 (10),

*  job VARCHAR2(9),
mgr NUMBER(4),

*  hiredate DATE,

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

)N
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DROP TABLE tablename;

2.3 Populating a Table With Rows
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INSERT INTO emp VALUES (7369, 'SMITH', 'CLERK',7902,'17-DEC-80',800,NULL,20);
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INSERT INTO emp(empno,ename, job,mgr,hiredate,sal, comm,deptno)
* VALUES (7499, 'ALLEN', 'SALESMAN', 7698, '20-FEB-81"',1600,300,30);

WMET LB DA —KX—TY X LD, —HMOINZEKLEDTHIdTEET (B 1 T
KIS A255) .

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

Z < DRFE X, BRI - —1ZKET 2 XD b, FIRBHRNICY R N T 3HBRZA ABERTH
BYEZTVET,

2.4 Querying a Table

</ div>

T—TINAPST—XERET 272012, 7—INVZIIVENET, TNEITH 1. SQL SELECT 27—
XY MRERHLEST, A7—FX NI BRUV A GRENBFNEVRANTER—F), 7—TNLVUR
M (F=2ERSTET TNV ANTE=-1), BXEA T aF Lok (GIRZHEET 25—
B) PN TVET e RDZ LY —&, 7T NVHADFTRTONEEBD TN TDINZRED F — & —T
VAMLET,

SELECT * FROM emp;

T, ERVZAFD [ %] BIRTOFNIEEKRLEST, UTIK, 2072V —250HNTS,

empno| ename | job | mgr | hiredate | sal | comm | deptno
————— Rt L s s et T e Rttt
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)
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BIRYUZ M CEEORZIEETEET, Hl. ROZ B TEET,

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

* ename | sal | yearly_salary | deptno
————————— i Tt e
SMITH | 800.00 | 19200.00 | 20
ALLEN | 1600.00 | 38400.00 | 30
WARD | 1250.00 | 30000.00 | 30
JONES | 2975.00 | 71400.00 | 20
MARTIN | 1250.00 | 30000.00 | 30
BLAKE | 2850.00 | 68400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCOTT | 3000.00 | 72000.00 | 20
KING | 5000.00 | 120000.00 | 10
TURNER | 1500.00 | 36000.00 | 30
ADAMS | 1100.00 | 26400.00 | 20
JAMES | 950.00 | 22800.00 | 30
FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10

(14 rows)

ASHIEFEH L THAFIDO IRV EEE T2 HEICFEE LT ZX W, (ASaldA 7> aFin,)

L) —i%, DELRITEZIEE T 2 WHERE A]ZBINT 2 Z ¥ TBAFiT% %3, WHERE AlIiX 7 —v (E3HH)
XEFEN., TR true THZITDADIREINE T, BEIIZEFD 77— #HA T (AND, OR, B X
'NOT) ZEHTEE 3, . ROFITIE. $525 1000.00 FAZFEZ 3 E00 20 OREEEEZEIE L 7,

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

* ename | sal | deptno
_______ e e
JONES | 2975.00 | 20
SCOTT | 3000.00 | 20
ADAMS | 1100.00 | 20
FORD | 3000.00 | 20
(4 rows)

L) —DFERDBY — P SN AKX —TERSINDZ LIV /A I TEET,

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

* ename | sal | deptno
________ o
ADAMS | 1100.00 | 20
ALLEN | 1600.00 | 30
BLAKE | 2850.00 | 30
CLARK | 2450.00 | 10
FORD | 3000.00 | 20
JAMES | 950.00 | 30

RDR—=J1ZHKe )
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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)

7)) —DFRPSEET 21T 2HIFRT 2 L5 ICERTEH T,

SELECT DISTINCT job FROM emp;
*  job

ANALYST

CLERK

MANAGER

PRESIDENT

SALESMAN

(5 rows)

KD aryTlE, 12027 —TEBOT—IAhofT2BE T2 HEERLET,

2.5 Joins Between Tables

</ div>

INET, Z7ZVWE—ERZ1 20T =N L7 7E2ALERATLRE, 72V, —EBlIIvILF I
DF—TNIT7CRT B, T—INDILF TILDITHBERKHICEINS KSR TF— 77 7
tRATEFET, LT —INERERRET—TNANDIALF FLOITII—EIIT 7R TR 7 —iF, *
ME*7 TV —eMHINE T, Bl TRTOMEBL a— F2BEEEfIoA4HT e BT L IV A R LW
YLET, ZD7DITE, emp 7T— 7 ILDITD deptno Fl% dept T — I DTN TDITD deptno ¥l & Lt
BL, ZhODEPY Y FTR{TORTEERTIBENDHD T, ZhE, ROTZ TV =Tk > THH
IhET,

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

* ename | sal | deptno | dname | loc
———————— T 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

RDR—=J1Z%i )
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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)

WHREY MZOWTRD 22D Z e #REERLTL X W,

o TP 40 DFERITIED D TR A, T, HFH40 D emp T — TN v F U b Y =30z
». dept T— I ND—H U TREENERT 272D TT, ISR INEBEBIET 2 HERHEL
3,

o FERMMHALAED, ROXSWEMEEKE LD TE2DTIERL., 77— 7 IVARTTEM X Lz H 17
FUANTAHEPLEE LWVWTT,

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

FTRTOHNDELANIER B 7= (BHiT 2HENDH 2 deptno R ). N—HFLEDTF—7NIBELTW
0% HEIRNICHH L E 32, ME 27TV THREZREBHiT2DRRVWAX AL LTS,

CHFETCRZ-BEOMEE 7. ZORB 7+ —2THhIddTEET,

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

ORI PR OEIE Y —fRIVICIIEHXNERAD, RO My ZE2HBETZDIIALT LS
TRLET,

FED L DT NTOMET, HM 40 ITE T 2 EEBR I NKRDr o772, HiFT40 DL a— FBERR
SNV LK TL x5, KT, v FUIREBDPVRVE VI HELZ 11O H T, MRICH
P40 DL a— RERR T2 HEEZRDOIET, 72V —TETTEDIE, dept T—T L EAF vy L., 1T
TYvF U7 emp T2 RADOITZZ8TT, v FUIITHRROPLRVWERIX, emp 7 — 7L DF| % 22
D) EICESRZZXERDDE T, ZOHDZ Y —3ZINBREELIENE T, (ChETRTELHES
BRSESTT,) a~<Y FIERO L3Ik D £5,

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
———————— T el T e ST LR
MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK

RDR—=J1ZH <)
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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)

O T —F. EABBE TN E T, ZhE MEEHETOEMNCSH 57— TV DI ETHD
b 1EEEFNZDITHL, GHIDOT— I, BRITICS Y F T2 NTIDAND 272D TTE
DT —=TND, HT—=TINDYy FRRVET =T VTHIEIRINS &, 2% (NULL) ED4G T — 7 A5
EXfzohEd,

AHEBAS & DIVEMESC X, WHERE AN DG &SR CHEREHEAE T (0 Z2HHT2 2T, MRS
HEFIE, —BLRWITZ null fECTEZHEZ 28BN D 27— 7 VDIGARTIORICEEZNE T, 2Dk
B, emp T— TN Y F U IITHRN dept T— TN DT RTDITITDOWT, Advanced Server 1 emp D
HleEgtBZBRY R RIS L TCnull Z R L E T, Lo T, LEEOHIZRD X SICEHEEXIZ 222 25T
ER8

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

* ename | sal | deptno | dname [ loc
———————— B Tl e s ST
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

(RDR=DIZHEL)
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* | 40 | OPERATIONS | BOSTON
(15 rows)

TNV EASHFICHLTHEAET 223 TEET, ZhEESKESMEINE T, fle LT, &
BOHHTE FOREBDOA—I vy DHFIEHRRTE LET, Lo T, Femp fTD mgr 5%, o
FTARTOD emp 7D empno ¥l & LT 2 B EDH D £7,

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)

T ZT, emp 7—7UE, EIRY X+ EAEERMFDMEEBITEERT el & LT, F/EIRY X b eAEERMA
DIF—T X & UTHREY v F UV VIERBIT2 R T 2 L LTIWDZEEINE L, IOH0EED T
AV 7RO ) THEHALT, BIANZENTEET,

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
———————— i it
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

RDR—J12Hi L)
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BLAKE | 7839 | 30 | SALES | CHICAGO
MARTIN | 7698 | 30 | SALES | CHICAGO
JAMES | 7698 | 30 | SALES | CHICAGO
(14 rows)

CDARAINVDOEBMITIEF ITHBICREL T,

2.6 Aggregate Functions

</ div>

fDIFLAYDY L — g F LT —RRX—2BE L R, Advanced Server I3EETEIEE ¥ R—F LTW»
T3, BT 77 avid. SAVFTIAVDASTMTrLHE—DFEREFHEL 3, Bl 17D+t v hT COUNT,
SUM. AVG (GF35)). MAX (F\K). BIUMIN (/) ZFHET2EH2D D 7,

fle LT, s et RIEBE5IEIRD 7 L) — TR BN TEET,

SELECT MAX(sal) highest_salary, MIN(sal) lowest_salary FROM emp;
* highest_salary | lowest_salary
________________ e
5000.00 | 800.00
(1 row)

RGP ROFMWVEERZ RO WEER, RO ZMLTATIEE W,

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

ERROR: aggregates not allowed in WHERE clause

#3777 a Y MAX X WHERE AJ T TE W=, ZHUIEREL S8 A. ZOHINNEFEET 2D
¥, WHERE AJDSEEH AT —DICABITRE L. EETBARE AT 201ICFHEiS 2 0 EAH 572D TT,
7Rl IO TUERGRALT, BNOEEEENRT 22D ) —2EBIETEXT,

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

* ename

P77V, S =) — 23RN E ORER 2GS ML L R T,
$ERHE. GROUP BY AJ L ilAGOE TIFFICHEM TS, il XD 7 ) —i3&HMDREHG 2L £,

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

________ e ——

RDR—=J1ZH )
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* 10 | 5000.00
* 20 | 3000.00
30 | 2850.00

(3 rows)

D7) =ik, M1 0BT EERL £, FEERIE. 2oHMICYy F ST BITT
FEINE T, T —FLE AT, HAVING AR LT 4 V2 VI TEE T,

SELECT deptno, MAX(sal) FROM emp GROUP BY deptno HAVING AVG(sal) > 2000;
* deptno | max
________ T
* 10 | 5000.00
20 | 3000.00
(2 rows)

ZD7 ) =i, FEEHEEDH 2000 Z & D KEWEFNCOVWTDAR UFHEREIRL T,
BEIC, RO ) —Tld, BEHFADT7FVZA M THIRDBEDODEHMEEBDAN T IV Y P ENRET,

SELECT deptno, MAX(sal) FROM emp WHERE job = 'ANALYST' GROUP BY deptno HAVING.
—AVG(sal) > 2000;
* deptno | max
________ e
20 | 3000.00
(1 row)

WHERE f] & HAVING A1V 7B WD H D £, WHERE A, 2L — A3 U CEH B X
NBHNZATE 7 4 VX —TRA L E T, HAVING fid, 1TV —Ab& i, 70— 7 2 s BRI ET
Ban%, SERC74VE—2HEHALET,

L7=235 T, BiOBITIX, 7F VR NTHEINEEDODANPERBINE T, 2OV Ty b, EEEIFES
FAZ iV —FbEn,. ZA—THND7 F VA ~DFEHEED 2000 & X D KENWTIL— T DA RIS
HicgEghxd, ZAud, #9220 D7 —F DAY TIEE D, #6920 DA 7 F VU X ME51E 3000.00
T3,

2.7 Updates

</ div>

BEFDATOFHEIE, UPDATE 2~ FEEHLTEETEE T, Bl RO —ry2A0a<y Rk, v%x—
PrTHIZEEIZ 10 WDRBEIT o FHIEROERERLTVWET,

SELECT ename, sal FROM emp WHERE job = 'MANAGER';
* ename | sal
_______ e
JONES | 2975.00

RDR—=J1ZH )
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BLAKE | 2850.00
CLARK | 2450.00
(3 rows)

UPDATE emp SET sal = sal * 1.1 WHERE job = 'MANAGER';

SELECT ename, sal FROM emp WHERE job = 'MANAGER';
* ename | sal
_______ e
JONES | 3272.50
BLAKE | 3135.00
CLARK | 2695.00

(3 rows)

2.8 Deletions

</ div>

DELETE a~ Y FEFEH LT, 7—7 U072 HIlRTEES, fl. Roa~xy Fo—r v Ri&, & 20
DI RTOMEBZHIRL-RTBOBRERLTVET,

SELECT ename, deptno FROM emp;

* ename | deptno
________ e
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

RDR—=J1ZH )

32 % 2 = SQL Tutorial




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

(FHTDR—T 5 DHFEX)

________ e
ALLEN | 30
WARD | 30
MARTIN | 30
BLAKE | 30
CLARK | 10
KING | 10
TURNER | 30
JAMES | 30
MILLER | 10
(9 rows)

XD & 572 WHERE A]72 U CDELETE 2~ FEIEET 2L EE. THITHFEELTLEX W,

DELETE FROM tablename;

DAT—bXY ME FBESNT—TIADLTXRTOITLHIFRL, TRICEDOEFICLES, Thz
SHNT, Y AT LR ZERL XHA,

a0

2.9 The SQL Language

</ div>

Advanced Server . F I 7 A HfDH 2 SQL SiEr. EREREE (X5 7LD F— X R— 2 Hf
PR LIV, 7213 Oracle ARA VDT TV r—2 ayi2HR— b LRVKRE) OMXra~vy %
FH— R LET,

o 4+ Z 27 )L Developers SQL &' 4 K D7 — X RX—ZAHHMEX2I1E, DITICB 3 25 fliER RS X Tn
S5

o H#EDDH % SQL M & FiEE R
o FT— XAl
e HR—FXNTWVW3 SQL a2~ FHEX
HA RDOav— 2R T 2121, Advanced Server 7 = 7H 4 M2 7 72 AL TL &L,

https://www.enterprisedb.com/docs
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</ div>

D7 > a > Tld. SQL Z{##H L T Advanced Server D7 — X ZHREFEB X7 7 AT 3HERIZOWT
FHHLE L, ZotryaryTid, BHEHEHRILL. 7T —XOERELIFEELHS N TES, &
D& SQL HEBEICOWTHBAL £9,

3.1 Views

</ div>

KD SELECT a< ¥ F2MEF L TL ZE W,

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

* ename | sal | yearly_salary | deptno
———————— i et
SMITH | 8600.00 | 19200.00 | 20
ALLEN | 1600.00 | 38400.00 | 30
WARD | 1250.00 | 30000.00 | 30
JONES | 2975.00 | 71400.00 | 20
MARTIN | 1250.00 | 30000.00 | 30
BLAKE | 2850.00 | 68400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCOTT | 3000.00 | 72000.00 | 20
KING | 5000.00 | 120000.00 | 10
TURNER | 1500.00 | 36000.00 | 30
ADAMS | 1100.00 | 26400.00 | 20
JAMES | 950.00 | 22800.00 | 30
FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10

(14 rows)

IR LBHINR 7Y — DS, 80 SELECT a2~ > FefZ2HEANEFIcZo7z) —2H
FAT2EELEXY Yy FiZ. LT RTES3RCEa—2ERT228 T,

CREATE VIEW employee_pay AS SELECT ename, sal, sal * 24 AS yearly_salary,
deptno FROM emp;

Y 2 —4Hij employee_pay i&. 7TV —%2FTTL5-DIBHEDT— I NVARIDO IS IHHTE 2 X512
ZhEL7
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SELECT * FROM employee_pay;

* ename | sal | yearly_salary | deptno
———————— i ettt
SMITH | 8600.00 | 19200.00 | 20
ALLEN | 1600.00 | 38400.00 | 30
WARD | 1250.00 | 30000.00 | 30
JONES | 2975.00 | 71400.00 | 20
MARTIN | 1250.00 | 30000.00 | 30
BLAKE | 2850.00 | 68400.00 | 30
CLARK | 2450.00 | 58800.00 | 10
SCOTT | 3000.00 | 72000.00 | 20
KING | 5000.00 | 120000.00 | 10
TURNER | 1500.00 | 36000.00 | 30
ADAMS | 1100.00 | 26400.00 | 20
JAMES | 950.00 | 22800.00 | 30
FORD | 3000.00 | 72000.00 | 20
MILLER | 1300.00 | 31200.00 | 10

(14 rows)

Pa—%2HBIMEHT2 Z 2k, Bh/7zSQL 7 —XR—ZAFY 4 OF—llHTI, Views X, 7—7 L
G0 ZEH T MET R —B LA v &2 72— R R LET, ZUE. 7SV =3 3 YOk
JGUTEL T 2AREMED D D £ 5

Views (. EEDO T — TN FHTEZRIZIIRTCOBRTHHTEE S, ot a—D i 2 —%H#
T3 LLIDD FXEA,

3.2 Foreign Keys

</ div>

TRTONEEDENLIINBL TR e 2R LILVWE LET, Zhud, 7—X0BREEHOH
FFEMHINE T, BMR T —AR—ZAT 27 4TI, 2 (5 LHIIL) FEEIh, BRI dept 7—7
NER Ty F UL a—ERRETE20E I D RMER L. KITHLWREEBL a— FEHAELITES
LET, 20770 —FIZZZ L OfMERH D, IEFICHETT, Advanced Server 13, Z1% X b ffiEIC
LE9,

ZD+t 7 ar T, Creating a New Table IREINT WS emp 7 — 7 IVDEIEN—T 3 V&, AE8F—Hl
MEBMUTORLET, ZEINZz emp 7— 7 VERD LS D 5,

CREATE TABLE emp (

empno NUMBER(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
* ename VARCHAR2(10),
* job VARCHAR2(9),
* mgr NUMBER(4),
hiredate DATE,
* sal NUMBER(7,2),

RDR—=J1ZH )
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* comm NUMBER(7,2),
* deptno NUMBER(2) CONSTRAINT emp_ref_dept_fk
* REFERENCES dept(deptno)

Js

B TIND emp 7 —7ILTRD INSERT 2~ FEFITL LD T3 &, SHTF —Hil#) emp_ref_dept_fk
W& D, dept 7—7MICHFT 50 BFIET 5 Z e DRIESNE T, £5TRWED, avy FIFELAZH
R

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

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

WX —DEIEX, 7TV =y a v ilGbE TR TEET, AF— 2 ELL AT, 7—%
R=AT7 TV r— aYORBEIPHEEIZAE LT 2720, AEHF—ICOVWTESHIZERZ M BEIDHL
9,

3.3 The ROWNUM Pseudo-Column

</ div>

ROWNUM . 7V =D 6T BE I A — &K —IEDWT., T O—Z0BEENEI Y ¥ ToHh b
BT T, Lo T, HIBEXNAHEIDITO ROWNUM X 112D 25, 2 ZBHDITIZIE. 2 D ROWNUM
RENEENT T,

COMBEEZFHLT, 72V —iCX o TR EINLTTORZEFRIRTE X3, ThEXRDHFITRLET,

SELECT empno, ename, job FROM emp WHERE ROWNUM < 5;
* empno | ename | job
_______ e e e
7369 | SMITH | CLERK
7499 | ALLEN | SALESMAN
7521 | WARD | SALESMAN
7566 | JONES | MANAGER
(4 rows)

ROWNUM %, FERt Y FOWARBEZBITHONZENATICEH OB TENE T, LEN-T, Rty M
ORDER BY A CIEE SNz A —X —TIREINETH, XRDHNZ/RT & 512, ROWNUM fEIZA T LD A —K—
THH R FHA,

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

———————— T et L

RDR—T1ZHi L)
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(FHTDR—T 5 DHFEX)

*

| 7499 | ALLEN | SALESMAN
| 7566 | JONES | MANAGER
| 7369 | SMITH | CLERK

| 7521 | WARD | SALESMAN

*

o8

w = N

*

(4 rows)

RDENZ. jobhist T—TNDITRTOITIIY —F VARESZEBMT 2 TEEZRLTVET, HAIT seqno
ZEIHT OF LWHIH T — T IZBME #1. RIZ UPDATE 2 > KT seqno A3 ROWNUM ISR EXNE T,

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

R®D SELECT 2~ Fix, HL\ seqno fHZ/RL TWE T,

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

seqno | empno | start | job
——————— i e ittt
1| 7369 | 17-DEC-80 | CLERK
* 2 | 7499 | 20-FEB-81 | SALESMAN
* 3 | 7521 | 22-FEB-81 | SALESMAN
* 4 | 7566 | 02-APR-81 | MANAGER
5 | 7654 | 28-SEP-81 | SALESMAN
* 6 | 7698 | ®1-MAY-81 | MANAGER
* 7 | 7782 | 09-JUN-81 | MANAGER
* 8 | 7788 | 19-APR-87 | CLERK
9 | 7788 | 13-APR-88 | CLERK
* 10 | 7788 | 05-MAY-90 | ANALYST
* 11 | 7839 | 17-NOV-81 | PRESIDENT
# 12 | 7844 | 08-SEP-81 | SALESMAN
* 13 | 7876 | 23-MAY-87 | CLERK
* 14 | 7900 | 03-DEC-81 | CLERK
* 15 | 7900 | 15-JAN-83 | CLERK
16 | 7902 | 03-DEC-81 | ANALYST
* 17 | 7934 | 23-JAN-82 | CLERK
(17 rows)
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3.4 Synonyms

</ div>

e synonym ¥l&, SQL 27— b X ¥ FTHIDF —XR—2F TP 27 + 2V 7 7L VRT3
TELHHFTY, ¥/ =23 T—ER—ZF 7Y =2 FHEH., SQL A7 — b X > FT#HYNT
WERENLTDICAF - AN L 282 BHiz L EE THHEIRIEET, 2047 =7
MTH L TER S NFFEZ. B—DIHBHi%ADOY 77 L v AZHMILL 7,

Advanced Server (&, XOFFHEZ I R—FLTVET,
s T—TN
« Pa—
c<FUTIAZARE 2
R 2
« FJH
. 1&RE
o« XA T
« FoRR—RY VI EALTT Z R ATEBA TS 2 7 |
o fhoD[FIFREE

O LT ARRTIR, BRAXF —< b B A 7Y 27 P HFET2REIDH D FEA, ¥/ =
LiE FELRWA T Y 227 P ELRBAF—<2ETHE0HD T, BBRA TV =27 P ELIERAF—
<ZHIBRT S L. ¥ = AR D 25, ¥/ = A 2IRINICHIBR L CHIBR S 2 62D H D £7,

D2 F—<F 7Y =7 b LFAFEIC. Advanced Server IR A ZMH L T, BAiXh TWRWREEES
ZRRIRLE T, HETOFRZRED 2 05 556, FFRBEANDOIFEHY 7 7 L v RE, MBARNOIEES N
T2l R ORI D FZREBICRR I NE T, public MR ARICH G, ZO4HEEBHiE I, 20
AFXF—~HNORFELZSRTEET,

Advanced Server 28 SQL 2~ ¥ R 25732 ¢, BIEDL—F ORI /) = 2DRIKRE2 T -2 N—2
ATV beBEXINET, 2—FDBEFDOF TV 27 MR 3 EYIRHERZE > TWRWES, SQL
avy FIRAHMLET,

> J ZLOER
CREATE SYNONYM 2~ FZ2HERH L THZBEZIER L 5, HUIRDBHTT,

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

*

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

INT A=A .
syn_name
syn_name (XFIFFEDHKEITTT, ¥/ L2 L4HNEIRAF—vHNT—ETHIMDENDD T,

schema
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schema i, ¥/ ZAPFETEAF—DLRIEIELE T, RAF—VHHIZIEELRVWES., MR X
DEVIOBFEDAF —<I12> ) = ADMERENE T,

object_name

object_name i, 7Y =7 FDEZHIZIEEL T,

object_schema

object_schema &, 7Y =7 FDBFETIAF— DL ZEEL FT,
dblink_name

dblink_name ¥, X—%7 v b AT 27 bADT 7L RAIMFHTESZ T —EAXRX—R) V7 DHHIZREL
£9,

REPLACE M2 & T, BIFORZEEEEZT L VWARECRICEETHRZI 5,

public R ¥ —<IZFAZEEZERT 512X, PUBLICHI R D ET, A7 7L T—XR—A B H 3
CREATE PUBLIC SYNONYM 2= Fid. public 2 ¥ —<ICTE(ET 2 RIFELIERL £7,

CREATE [OR REPLACE] PUBLIC SYNONYM <syn_name> FOR

<object_schema>.<object_name>;

CHUIEL O DERZETT !

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

RDPFITIE, enterprisedb.emp 7 — 7 /L% SH$ % personnel HEI{TIIDY ) = 2% ERL 35,

CREATE SYNONYM personnel FOR enterprisedb.emp;

> /) = AP CREATE SYNONYM 2< > RTEBMiEINZAF—<TRWVIED., BMRAIZXDBEHIDIED X F—
IERENE T, RDOaAa~x Y FEFEITLT, MBEASRER L2 —TXFET,

SHOW SEARCH_PATH;

search_path
development,accounting
(1 row)

Z DOHITIE. development LHIFIF DR F —<DFE L EWEGE, [FFKiE L accounting LRI IFD R F—
<IERENE T,

BITE. enterprisedb AF —<®D emp 7 — 7 /L&, ¥/ =LA personnel Z{#HH LT, {£E®D SQL A7 —
F x>+ (DDL ¥7:1& DML) THBIRTZ 7,

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

SELECT * FROM personnel;
* empno | ename | job | mgr | hiredate | sal | comm |deptno

RDR—=J1ZH )
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(FHTDR—T 5 DHFEX)

7369 | SMITH
7499 | ALLEN
7521 | WARD
7566 | JONES
7654 | MARTIN
7698 | BLAKE
7782 | CLARK
7788 | SCOTT
7839 | KING
7844 | TURNER
7876 | ADAMS
7900 | JAMES
7902 | FORD
7934 | MILLER
8142 | ANDERSON
(15 rows)

—————————— et e et
CLERK [7902 |[17-DEC-80 00:00:00| 800.00 | | 20
SALESMAN [7698 |20-FEB-81 00:00:00| 1600.00|300.00 | 30
SALESMAN [7698 |22-FEB-81 00:00:00| 1250.00|500.00 | 30
MANAGER |7839 |02-APR-81 00:00:00| 2975.00] | 20
SALESMAN |7698 |[28-SEP-81 00:00:00| 1250.00(1400.00| 30
MANAGER 7839 |[01-MAY-81 00:00:00| 2850.00| | 30
MANAGER |7839 [09-JUN-81 00:00:00| 2450.00] | 10
ANALYST |7566 |19-APR-87 00:00:00| 3000.00] | 20
PRESIDENT | [17-NOV-81 00:00:00| 5000.00] | 10
SALESMAN [7698 |08-SEP-81 00:00:00| 1500.00| 0.00 | 30
CLERK [7788 [23-MAY-87 00:00:00| 1100.00| | 20
CLERK [7698 |03-DEC-81 00:00:00| 950.00 | | 30
ANALYST |7566 |03-DEC-81 00:00:00| 3000.00| | 20
CLERK [7782 [23-JAN-82 00:00:00| 1300.00] | 10
CLERK [7902 |17-DEC-06 00:00:00| 1300.00| | 20

> J Z LOYIR

) = ABHIFRT A121%. 2~ K DROP SYNONYM Z#{#ifH L 9,

M ERDEBDTT,

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

INTA=4

syn_name

syn_name (XRIFEFBEDHLEITT, ¥/ 2 4HERAFXF—VHNT—ETHILELDHD ET,

schema

schema i, ¥/ ZADEFEETIRAF—VDOARIZIETLE T,

AX = TEBHITZ MDA T =7 LRI, MRANRRIZFECAFD 2 DD ) ZL0H 25650 D
DET, HIRT 2>/ =2 DOLRTEPHEICT 2121, AF—<HAiE2EDHET, >/ = L) DROP SYNONYM
Ay R TRAF—<BHIZINTWRWER D, Advanced Server I3RS RATROMN o722 ) Z LA DRAID A
VAR AZHIBRL E T,

F 7Y a Y TPUBLICA]Z & T, public AF —< Il HAFAZELHIRTEET, A7 7LF—&XR—X
Y H#uMEA3% % DROP PUBLIC SYNONYM 2<% > R, public ¥ —<IZH B RIFEZHIREL £ 7,

DROP PUBLIC SYNONYM <syn_name>;

ROBITLE. [FIFEFE personnel ZHIFRL 3,

DROP SYNONYM personnel;

3.4. Synonyms
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3.5 Hierarchical Queries

</ div>

s BEI/ Y —F. MFIVL—23 M TEIT—RICEOWVWT, BREY bOITZREA—4—IC
REIVIT)—D—FETY, BE. BEBIIYEY)—@BETREINET, V-3 HEEREShKL —
FTHBRINTWLWEY, &/ —FI&. BL. 12, FEREIILFIINOT/—FICERTEEI. &
J—FRig. BZFEAVREMN/ —RFRZRE. | DOH/ —FRICEGESNhEzT, 2O/ —RiIgLr—1
J=RTY, EYV—=ICIE. 1 D2DIL—F/—FHBHDET, FEFLAVW/ —FIZ. V-7 —
REMENRET, YU —IZIZEIIOREB 12D =7/ — b ET, L2, YU —H
—D /) — FTHRENATWBEMZr — 2 TF, ZOHE. L— 2V —T7DHHTT,

WEs ) —Tlk, #EREy PO 12 oYy Y-/ —F2RLET,

1! Note * 1 DDIEESINTATHERDOY V) —ICE RSN, Rty MCEREIFRRIN I EEELH D
£7,

JIV—DEREY L —aid, Ry P TITHREINSE A — X —DEME Y 72 % CONNECT BY AJiC & -
Tl XN F 3, CONNECT BY fAij ¥ ZAUCEHHE T 3 4 7> a F/LDAJH SELECT a~ ¥ R THN3GFTD a
VTEFRAMEMTIORLETD,

SELECT <select_list> FROM <table_expression> [ WHERE ...]
* [ START WITH <start_expression> ]
* { CONNECT BY <condition> }
* [ ORDER SIBLINGS BY <columnl> [ ASC | DESC ]
[, <column2> [ ASC | DESC 1 ] ...
* [ GROUP BY ...]
* [ HAVING ...]
* [ <other> ...]

select_list &, #&HRty bD7 4 =L NZMEKT 2 1 DLLEDKTF, table_expression i, fERt v
FDITDICIZ#2 % 1 DU EDT — TN F 72 E 2 —TF, other I, BIMDERN/ SELECT 2~ > KA T,

CONNECT BY I, BEO#H L a—FrZo Tl a—FloVL—rary2EELET,

e PRIOR ¥— 7 — FiZ. CONNECT BY AJOSHND 1 2ORDATIEETE XS, WEZ =V —0BfT
PHET 312 ARELZERCTIEECTI2HELRH D ET,

PRIOR expr = expr
or

expr = PRIOR expr

* CONNECT BY condition S & DEE. PRIOR ¥ — 7 — FRELZME 1 D721 T35, PRIOR 5
B~V F INGFHETIEELDH D T,

e PRIORF—V—FZ2HEHALT, BB —DHTF VL — a vy OFITEIHMETE %3,
e PRIOR ¥— 7 — NlZ, HIEATIFEHATEEEA.

e PRIORF¥F—V—FREMHLT, =%y P ZAFMHORITHIET 25 a— RICEE LB ZBINITE %
3, BEANX, PRIOR NEHH L CF 7o) —CTHSHREIhZ L 20H L a— FOEBOEEREL
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Qs

CONNECT_BY_ROOT /#i&E+#f#if] L C. CONNECT BY [PRIOR] 5 DthE%R X H 12k Tx %4, Z &
Tl EEOBUTZ TR, BEENOITXRTOMEITHIEL £3, #HllicOWTIE, Retrieving the Root
Node with CONNECT_BY_ROOT #ZB L TL X\,

|

RDPFITIE, CONNECT BY AJ¥ PRIOR ZffH L T, WEBE 32— vy —DUL—>a iR EHELIET T,
LEVEL fEZ AL T, WEELEA VTV FLT, {TORBOHEIZXHIZHAL T,

SELECT LPAD(ename,length(ename)+2 *(LEVEL - 1),' ') AS employee, empno, mgr, LEVEL
FROM emp
CONNECT BY PRIOR empno = mgr AND PRIOR emp.deptno = emp.deptno;

D7) —OHNEIRDEEHTT,

employee | empno | mgr | level
———————————— i s it e L
SMITH | 7369 | 7902 | 1
ALLEN | 7499 | 7698 | 1
WARD | 7521 | 7698 | 1
JONES | 7566 | 7839 | 1
* FORD | 7902 | 7566 | 2
* SMITH | 7369 | 7902 | 3
* SCOTT | 7788 | 7566 | 2
* ADAMS | 7876 | 7788 | 3
MARTIN | 7654 | 7698 | 1
BLAKE | 7698 | 7839 | 1
*  WARD | 7521 | 7698 | 2
* TURNER | 7844 | 7698 | 2
* MARTIN | 7654 | 7698 | 2
* JAMES | 7900 | 7698 | 2
* ALLEN | 7499 | 7698 | 2
CLARK | 7782 | 7839 | 1
* MILLER | 7934 | 7782 | 2
SCOTT | 7788 | 7566 | 1
*  ADAMS | 7876 | 7788 | 2
KING | 7839 | I 1
* CLARK | 7782 | 7839 | 2
* MILLER | 7934 | 7782 | 3
TURNER | 7844 | 7698 | 1
ADAMS | 7876 | 7788 | 1
JAMES | 7900 | 7698 | 1
FORD | 7902 | 7566 | 1
* SMITH | 7369 | 7902 | 2
MILLER | 7934 | 7782 | 1
(28 rows)
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KD TIX. ORDER BY fij ¥, CONNECT BY fJiC AND JHE T2 S HEELEEBIML T, HEBr v —

Py DREEEFRRLE T,

SELECT LPAD(ename,length(ename)+2 *(LEVEL - 1),'

FROM emp

CONNECT BY PRIOR empno = mgr AND LEVEL <= 3

ORDER BY LEVEL, ename;

') AS employee, empno, mgr, LEVEL

D7) —DOHENERDEBH T,

employee | empno | mgr | level
———————————— B e
ADANMS | 7876 | 7788 | 1
ALLEN | 7499 | 7698 | 1
BLAKE | 7698 | 7839 | 1
CLARK | 7782 | 7839 | 1
FORD | 7902 | 7566 | 1
JAMES | 7900 | 7698 | 1
JONES | 7566 | 7839 | 1
KING | 7839 | | 1
MARTIN | 7654 | 7698 | 1
MILLER | 7934 | 7782 | 1
SCOTT | 7788 | 7566 | 1
SMITH | 7369 | 7902 | 1
TURNER | 7844 | 7698 | 1
WARD | 7521 | 7698 | 1

* ADAMS | 7876 | 7788 | 2

* ALLEN | 7499 | 7698 | 2

*  BLAKE | 7698 | 7839 | 2

CLARK | 7782 | 7839 | 2

* FORD | 7902 | 7566 | 2

*  JAMES | 7900 | 7698 | 2

*  JONES | 7566 | 7839 | 2

MARTIN | 7654 | 7698 | 2

* MILLER | 7934 | 7782 | 2

* SCOTT | 7788 | 7566 | 2

* SMITH | 7369 | 7902 | 2

* TURNER | 7844 | 7698 | 2

* WARD | 7521 | 7698 | 2

* ADAMS | 7876 | 7788 | 3

ALLEN | 7499 | 7698 | 3

* FORD | 7902 | 7566 | 3

* JAMES | 7900 | 7698 | 3

* MARTIN | 7654 | 7698 | 3

MILLER | 7934 | 7782 | 3

* SCOTT | 7788 | 7566 | 3

RDR—=J1Z%i L)
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(FHTDR—T 5 DHFEX)

* SMITH | 7369 | 7902 | 3

* TURNER | 7844 | 7698 | 3

* WARD | 7521 | 7698 | 3
(37 rows)

RDOFITIE, PRIOR ¥ —V— FZ2HH L T, FHEEBDOMRBHATE w5 — 2 v AT ZMERE T,

SELECT ename, PRIOR ename AS mgr FROM emp START WITH mgr
IS NULL CONNECT BY PRIOR empno = mgr ORDER BY ename;

D7) —DOHENERDEBH T,

ename | mgr
________ e
ADAMS | SCOTT
ALLEN | BLAKE
BLAKE | KING
CLARK | KING
FORD | JONES
JAMES | BLAKE
JONES | KING
KING |
MARTIN | BLAKE
MILLER | CLARK
SCOTT | JONES
SMITH | FORD
TURNER | BLAKE
WARD | BLAKE
(14 rows)

ROFITlE, F 7> aF /LD PRIOR A7 — kX > b ¥ ¥ HIZ CONNECT BY AJ 2 LT, L ULEEZERT
LE3,

SELECT LEVEL
FROM DUAL
CONNECT BY LEVEL <= 5;

D7) —DOHENERDEBH T,

-
vl B W N =

RDR—=J1ZH )
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HIDR=I D 5 DR E)

(5 rows)

M&fE 2~ =V, START WITH, CONNECT BY. 3 K 7fX ORDER SIBLINGS BY ICHHE# T 2 AjiIcDoWVWTld. KD+t
7> a vy CALE T,

3.5.1 Defining the Parent/Child Relationship

</ div>
FHEDITIZOWT, ZDOFRIRET 21T .
1. 18 E X N7={TT parent_expr # i L £ 7
2. table_expression Qi DFER. DTTT child_expr Z#HHi L £ 3,
3. parent_expr = child_expr OHH. ZDITIRIEEIN-FITOF/ — FTT,

4. table_expression DD DFTNTDIFIIN LT T a2 2EDIELET, FIE3 ORXEH-TF
NTOTE, fEESINBUTOF/ — FTT,

!1! Note * WHERE #J7%3 table_expression (I XN B F(IC. {TTITHT/ — RTHE0E S 2 HWs
LMot 203HAE L 9,

BIDAT v TTRODPRET /) —FEHL L TUHET 20702 2@ RUEDIRTZ2Ick D,
J— RO Y —HRINE T, F/— FOEKEy NCEFRBEBOFRLRWES, 7rtX3%ET L
F9-ZholZY -7/ —=FT9,

CONNECT BY fij% &3p SELECT 2~ > FIZIX@%. START WITH A)& £ F 3, START WITH AJid. /L—
b — Fi2% 317, 2D, B 7L T XLADBEHEINIBOIOHE ) — FTH2TERELET, &
UZHOVWTIE. ROt 7> a3y TXHIHBEL £,

3.5.2 Selecting the Root Nodes

</ div>

START WITH X, L— b+ ./ — F2 LT XN table_expression i &k » CEIRXNATERET 2
7=DIERA XN E T, start_expression ’true ¥ fHifix 415 table_expression I & » GERIN/=F
NTOITH, YV —D—h /) —FRiZhDET, LehoT, fRty NNOBENRY UV —0BuX, LV—
F)—FOBICHELL D T, #5E L LT, START WITH AJEME X N7-54E. table_expression I
Lo TRENDZTRTOTIE, HEHDY YV —D— MR D T,
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3.5.3 Organization Tree in the Sample Application

</ div>

BTN T TV = arDemp 7—7NEMRE L TLIEZ WV, emp 7— 7L DITE EEBDY A= %
DEEBHFBSEEL mgr FNICHSWTHEEE2 7 + —2 L E T, SREEBIKIE. BRRKT1I AR =Y v
WE T, KING Z3EHDOHETH 2720, v+ —I ¥ 20wz, KING ® mgr F)id null T3, F/=. i€
¥EPEBONEBED A —Y vy L LTITEITA ZEBARET T, 2DV L —Ya i UFIORT &S
W2 BRI ) —EE O RS EAHBERI 2 B L £ 5

7568

JONES
Tie8 T2 TH9 i
SCOTT FORD ALLEN WARD
TETE Ty
ADAME SHITH

1: Employee Organization Hierarchy

1 : EEB DB E</ div>

DY VL= a iZHEIWT 4+ —LREE I =V —Z2{EK T 51T1d. SELECT 2% > KT CONNECT BY PRIOR
empno = mgr Al EHE T, Hl. WEEFS 7839 DHETH 3 KING 135 2 5285, mgr 575 7839
TH HHEFEIX. JONES, BLAKE 3 K OF CLARK (ZHSIEKING DT/ — R) %43 % KING ICEEHRE
L%9, FMIC, 3B JONES DA, mgr F25 7566 125 L WMOMEEEIX JONES DT/ — R TF, &
DOFITIE. T 51E SCOTT & FORD T,

R D FERIZKING TH B 720, 2OV Y —I12E 12D — 1+ —F23H D %9, START WITH mgr IS
NULL fi%. KING DAZHHIL—F /—F2 L TGERLE T,

5E47% SELECT a~ Y FEMUTIRLE D,

SELECT ename, empno, mgr
FROM emp

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

7)) DT V=BV —=TANDET I F & LT, ErohaDr—X—IIBEL %7,
IR, 2oy =60t Td,
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ename | empno | mgr
_______ e e
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

</ div>

LEVEL |X8¢F|TdH D, SELECT 2~ FTHI R FRTE R THNUIL ZTHHATEE T, Rty
F DITIZOWT, LEVEL iZ, TDITTREND/ — FOWBEOFRI BIEET 2 X 0N OBRERIEL %
F, L—F /) —FOLEVELIZ 1 T%, L— 1+ — FOEFEDFD LEVELZ2 2 ¥ TT,

RDZ TV —i%, LEVEL SELFIAEBMEN=/D 7 =) —DEIETT, X512, LEVELfEERHH LT, 1
EBHEAVTUYILT, TORBEOEX ZXSIHALE T,

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

D7) —DOHENIEXRDEBHTT,

level | employee | empno | mgr
—————— et S
1 | KING | 7839 |
* 2 | JONES | 7566 | 7839
* 3 SCOTT | 7788 | 7566
* 4 | ADAMS | 7876 | 7788
3 FORD | 7902 | 7566
* 4 | SMITH | 7369 | 7902
o2 BLAKE | 7698 | 7839
* 3 ALLEN | 7499 | 7698

(RKDR—JIZHi L)
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(FHTDR—T 5 DHFEX)

* 3 WARD | 7521 | 7698

* 3 | MARTIN | 7654 | 7698

3| TURNER | 7844 | 7698

* 3 | JAMES | 7900 | 7698

o2 CLARK | 7782 | 7839

* 3 | MILLER | 7934 | 7782
(14 rows)

HEOHEHLBL, ALV HZ/ — FNERBEMENRE T, #Hl. EidoHiTld, €38 ALLEN,
WARD, MARTIN, TURNER B X F JAMES IZWBTH D, ZNBHIETRTL~L3THD, $ BLAKE. JONES,
BLAKE 5 X O CLARK 1X L)L 2 TH D, KING \ZHFEDRTH 372D HHTI,

3.5.5 Ordering the Siblings

</ div>

#5594t v ME. ORDER SIBLINGS BY AJ % L CEIRN L =FDMEIC & o THENA — & — F /-3 RIETH
REINDBDESWCEFFITBZeNPTEET, ZHUL BEZ =) TOAMHR T % ORDER BY fJ DRk
7‘_X\/C‘\b§_0

BidD 2 Y —i%. ORDER SIBLINGS BY ename ASC ZEM L TX HICEEHINTWVET,

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;

A7 ) —OHIDBEBE XN, HENIAFIDOF — X —TFREND LKD) £ L, W BLAKE, CLARK
B X IJONES IE, KING D PIZT7 V7 7Ry MECEEINS X517 F L7, W ALLEN, JAMES,
MARTIN, TURNER. 3B XX WARD !X, BLAKE D FIZ7 /L7 7Ry MEICEBESINE T,

level | employee | empno | mgr

—————— et 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

RD_R—J1ZHK )
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(FHTDR—T 5 DHFEX)

* 3 | SCOTT | 7788 | 7566
* 4 | ADAMS | 7876 | 7788
(14 rows)

ZORBOFITIZ, WHERE A)ZBIIL. 32D — /) — FTHBLEST, /— FY U -2 BRI =%,
WHERE A1 UV —NDITE 74 VR Y YL THREYy v 275 —2LET,

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;

2V —DHZE, 320D —1+ 7 —F (L)L 1) -BLAKE, CLARK 3 X Tf JONES BERENF T, X
512, WHERE A] %7z TR WTIXH 2 bHIBRE L E Lz,

level | employee | empno | mgr

—————— T e
* 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

</ div>

CONNECT_BY_ROOT [ZHIHEE T, FHEDTY L —avil— b — R R XN 31T OEE R
F— R =BT B 7 DIHFHTE E I,

111 Note * BIBSRE F13. CONNECT_BY_ROOT D& 1% CONNECT_BY_ROOT ¥ — 7 — RIZHi K FIERITH B H
—DARZ Y FTEMEL 27,

SELECT Y A bD a7 F A b TlE., CONNECT_BY_ROOT HE FIIRD X SRR ENE T,

SELECT [... ,] CONNECT_BY_ROOT <column> [, ...]

K8

FROM <table_expression> ...

CONNECT_BY_ROOT B FICBI§ 2% / — PRZRITRLE T,

o SELECT a~ > FH g2 =V —TH SR D, CONNECT_BY_ROOT j#i% T-1&. SELECT V A . WHERE
fiJ. GROUP BY fiJ, HAVING fij, ORDER BY fiJ. ¥ X (X ORDER SIBLINGS BY AJ CHTZ %7,
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o CONNECT_BY_ROOT /& F1Z. B8~ =1 — D CONNECT BY fi) % /=13 START WITH AJ CIIfHRTZ ¥
A,

o CONNECT_BY_ROOT 24| # &L RICHMA T 2 Z LIFF[RET I, 20703 R%2 h v a CHIHE
BHHFET,

KD 1) —i%, CONNECT_BY_ROOT {#HE T % #H L T, 73 E BLAKE, CLARK ¥ XX JONES ThE% %V
Y—iZHOWTHERE Y MTY R FENTWARMEBDOL— /) — FOREERS L WCEB LRI EER
HiEERLTOVWET,

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;

72— 5DH X, Flmgr empno B L mgr ename DFNTD/N— k. — KA, START WITH AJIZY
A FENTVWBHEZEE, BLAKE, CLARK, F721% JONES DW\WINNTHB I Z/RL TV I LIZIERL
TLEE W,

level | employee | empno | mgr | mgr empno | mgr ename

—————— T Tt s Rt T
* 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)

PUMEFEBRD 7 =) —T 925, mgr 573 null TH 2 H—D LM OIERBTHE 2> Y —% 1 DR TAEK
L9,

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;
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ROESTIE, ¥ mgr empno B LU mgr ename DI RTDIL—F/ —FiZ, TOREDI Y —D)L—
P& U TKING Z/RLTWVWET,

level | employee | empno | mgr | mgr empno | mgr ename
—————— T T T S
* 1 | KING | 7839 | | 7839 | KING
o2 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
o2 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)

SHIRETIC, ROFITIE START WITHAJZEIK L, 14 DYV Y —Z2ERLTVWET,

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;

PTRE, 722 —060HNTs, V—7/—F3HEDOY VD& LHZ 7 +—2F 27D, &%/ —F
¥, mgr empno % ¥ mgr ename F|D FIZ/L—F/—FeLThRed 1EEFREINET,

level | employee | empno | mgr | mgr empno | mgr ename
—————— et T ettt
* 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
o2 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

RDR—=J1ZH )
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(FHTDR—T 5 DHFEX)

* 1 | JAMES [ 7900 | 7698 | 7900 | JAMES
* 1 | JONES | 7566 | 7839 | 7566 | JONES
02| FORD [ 7902 | 7566 | 7566 | JONES
* 03| SMITH | 7369 | 7902 | 7566 | JONES
o2 SCOTT | 7788 | 7566 | 7566 | JONES
3 | ADAMS | 7876 | 7788 | 7566 | JONES
* 1 | KING | 7839 | [ 7839 | KING
o2 BLAKE | 7698 | 7839 | 7839 | KING
* 03| ALLEN [ 7499 | 7698 | 7839 | KING
3 | JAMES [ 7900 | 7698 | 7839 | KING
03 MARTIN | 7654 | 7698 | 7839 | KING
* 3| TURNER | 7844 | 7698 | 7839 | KING
* 03| WARD [ 7521 | 7698 | 7839 | KING
2 | CLARK | 7782 | 7839 | 7839 | KING
* 03| MILLER | 7934 | 7782 | 7839 | KING
o2 JONES | 7566 | 7839 | 7839 | KING
* 03| FORD [ 7902 | 7566 | 7839 | KING
¥4 | SMITH | 7369 | 7902 | 7839 | KING
* 03| 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
o2 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)

BUF &, CONNECT_BY_ROOT DHUIHEHA FOMREZRL TVE T, TOHNTRT LI, Ay aTHEAT
WARWHUZEA 3 % ¥, CONNECT_BY_ROOT /HE T, ERDFIFE ename DAIZHZE L E S, || ' manages
' || ename OEHEDOAE A CONNECT_BY_ROOT A RL —3 3 Y Do8— FTIERW2®, ename D 2 [MHD
HEISIREME XN TWAITOMHEICA D, ename DBRFIOHIRIINL— ) — R 5 DMHEIZZD 5,

SELECT LEVEL, LPAD (' ', 2 * (LEVEL - 1)) || ename "employee", empno, mgr,
CONNECT_BY_ROOT ename || ' manages ' || ename "top mgr/employee"
FROM emp

START WITH ename IN ('BLAKE', 'CLARK','JONES')
CONNECT BY PRIOR empno = mgr
ORDER SIBLINGS BY ename ASC;

T, 7229 —550HHTT, top mgr/employee D FIZAEM I NMEICEFEE L TLEE W,

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

—————— e s ettt

RDR—J12Hi L)
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(FHTDR—T 5 DHFEX)

* 1 | BLAKE | 7698 | 7839 | BLAKE manages BLAKE
* 2 | ALLEN | 7499 | 7698 | BLAKE manages ALLEN
® 2 | JAVMES | 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
o2 MILLER | 7934 | 7782 | CLARK manages MILLER
* 1 | JONES | 7566 | 7839 | JONES manages JONES
2 | FORD | 7902 | 7566 | JONES manages FORD
* 3| SMITH | 7369 | 7902 | JONES manages SMITH
* 2 | SCOTT | 7788 | 7566 | JONES manages SCOTT
* 3 ADAMS | 7876 | 7788 | JONES manages ADAMS
(13 rows)

ROFITIE. H v 3T EH =T CONNECT_BY_ROOT iHEF#HEH L TWVWE T,

SELECT LEVEL, LPAD ('

CONNECT_BY_ROOT ('Manager '

"top mgr/empno"
FROM emp

, 2 * (LEVEL - 1))
|| ename ||

is emp # '

| | ename "employee", empno, mgr,

|| empno)

START WITH ename IN ('BLAKE','CLARK','JONES')
CONNECT BY PRIOR empno = mgr
ORDER SIBLINGS BY ename ASC;

DT, 72V -1 T3, ename ¥ empno D/ DfEld CONNECT_BY_ROOT {#HH FDHE %21} 5 7
. top mgr/empno D TIRENTWVA LIS — /) — FhofEZHRICICEELTLEX W,

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

—————— R T et
* 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 | 79082 | 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)
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3.5.7 Retrieving a Path with SYS_CONNECT_BY_PATH

</ div>

SYS_CONNECT_BY_PATH |Z. FRIED / — R IL— b} — FORITHA T 215E S N=H 0% EZ BUS § 5 [
BT —NTHREST 2772072 a> TS, 770072 a> D72 F v IidRODLEBEH T,

SYS_CONNECT_BY_PATH (<column>, <delimiter>)

D772y aii2ons|BERD 5,
column i, 77> 272 a EMUHLTWAEE Y =) —CIEEEX N7 — 7ILNIZH 2F|DHAETTT,
delimiter X, {EEXN/FDFZT Y W) —% X% varchar fETT,

RDBITIE, WERBHEZDI A=Y —DYVRAPZBELET, X —I v X —I ¥ DD 2GE. £
DAHIHRERITEME 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
_______ e

* 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)
EEE Y NA

e level Flicid, 72V =R L7 LNV DEBBERRINE T,
 ename FICIIEEBHAIDR R INE T,
» managers ¥iZi¥, ¥ A —Y v —ODOREY A I BEENTVET,

SYS_CONNECT_BY_PATH @ Advanced Server E#£13, XOFEHAZIR—F LTOEHRA,
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» CONNECT_BY_PATH [ SYS_CONNECT_BY_PATH

* SYS_CONNECT_BY_PATH N SYS_CONNECT_BY_PATH

3.6 Multidimensional Analysis

</ div>

s ZXTLAMNE TAAXaVDEETELBEAEOEZEALTT—2ZRARBZT—EVITN\Y
CVITTIVr—a T—RNUICERATNSTOERZHBLET, 71 X > a vidk. KRE., it
B, SO HESA U BEDT—R2HBI3HICERTNZATIVTYT, HEDT 1 X
voarvey MCEEMITOSNIBRIE. 7727 b*edhEd, 7727 M3@EH, B0k,
Fag, @&, AV b icBET 2 8ETT,

VL= aF T —RER—AVRATLD—HEDT 4 X a ilfoTINSEDT7 77 b EEEA — X —
Wik, EE. SQLEGMERH I E T, * SQL &LEt+d, BAINC, T—XPREDHEE (F4 AV a
V) Wt T N—FLEh, FEREy BTV —TDF—XDHv v b, Gl FERYD 772 b
DEFTTHREINZ e ZEKRLE T,

SQL SELECT 1< > F GROUP BY AJid. EilEROAR Tt 2 2 HHE LT 2 ROILRERER R — 1+ L
TWE T,

o ROLLUP #53E
» CUBE fiL3EMEHE
o GROUPING SETS 13k

X 51T, GROUPING 7 7 > ¥ a > ¥ GROUPING_ID 7 7 > ¥ a > % SELECT U A b % /=% HAVING AJT
LT, S DIRMERELX [ L7580 ROREZIETE T,

1! Note * Z DFHATIZ., 3> T D dept BX K emp 7 — 7% LEPFNICEHER LT, ERIZRLET,
INSEDT—IMIZE, IO ERLEREIEE ST 272012, ROLELPEHINE L,

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 7— 7Y dept T— T ILDREEL S DROITHBMHEHINE T,

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

loc | dname | job | empno
—————————— T s St T
BOSTON | OPERATIONS | ANALYST | 9002
BOSTON | OPERATIONS | CLERK | 9001
BOSTON | OPERATIONS | MANAGER | 9003

RDR—=J1ZHKe )
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BOSTON | RESEARCH | ANALYST | 7788
BOSTON | RESEARCH | ANALYST | 7902
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 XU jobFllik, HITHH XN 2 SQLEFHDT 1 Xy avicfHIhEd, HROED
75727 ME, COUNT(*) 77> 27> avyZ2ERALTHE LEEEEDKTT,

loc, dname %% job Fl% 7' — AT 2HARNL 7T -1, ROLEBHTT,

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;

JEER D72 WFEARY 7 GROUP BY AJ 2 L7 Z DRt v + DITIE. * base aggregate */T L FHINF T,

loc | dname | job | employees
————————— T 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 X Of CUBE #5iRMEREIZ. SR v M/PETOBIML NV ZEMT 2 2 ik b, R—2AEFTIC
BIMLED,
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GROUPING SETS #ARFEREIX. B2 X A4 TN — AL B—0fERty NS T 2BEEZ ML 3,
GROUPING B X ¢f GROUPING_ID BH%uZ. Rt v FofEFRIcZ b £3,

NS DHRIEEEIC & o TRELS N 2 BIKREICOW T, DEDOR 7> a U TRELKHAL £7,

3.6.1 ROLLUP Extension

</ div>

ROLLUP #LBRIEREIT. BN — T/ G EE0 I —ToELy P 2ERLE T, BEDO A —&X—
. ROLLUP RV X F CHEEEINERDOF —K—12 X > THREL F T, BEBOR LTIV A FO—FLEDT
AFLTT, BELZENFNOERTE 74 7413 BIROT7A TADBR MLV THEHEE%E TIC
BEIL %7,

Hi—@ ROLLUP DIESLIIRD & BH TT,

ROLLUP ( { <expr_1> | ( <expr_la> [, <expr_1b> ] ...) }

* [, <expr_2> | ( <expr_2a> [, <expr_2b>1 ...) ] ...)

% exprid, fRtLy OV —FLERET AR TT, ( expr_la, expr_lb, ...) & L THEINTHZE
NTWBEE, expr_la & expr_1b IC X > TREINZHEDOMAGHEIE. BEOH—D I/ L—TF{LL L
EERLET,

Rty FTEINAENOEARL LE, RVRA ML TRENBEO—EOHAEHLEZ L TT,

EHIZ, —BOMEILIZ, VAMORIIOT A T4 (expr_1 £7213% ( expr_la, expr_lb, ...) OfHA
EHLEOVITNDIEEINTWVWSET) O/NWREINET, VAINAD2HZHD 74 74 (expr_2 7=
X ( expr_2a, expr_2b, ...) DfHAEGLEDOWTNMIEEINTS) D/NHE. BIIDT A TLDET
M=, —EOEZ L ITREINE T, &R, #RLy P 2ROREIRENE T,

NEHTDGE. NEIHBRIGENE T4 T AR LT null RSN E T,

GROUP BY AJ a2 > 7 ¥ A FNTHRE X 17> ROLLUP 1EiEHEAEIZ. KD LS ICEREINET,

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

select_list TIEEEXNI=7 4 7 413, ROLLUP expression_list ICHFTRENZIMNERDD T, £/
!X, COUNT, SUM, AVG, MIN, % MAX 72 ¥ OEFEARTRINUIR D VA, . BREHLIL—-T
MO & DITITHRIFE L WER FE 213 cR I uEe h 8 A (. SYSDATE 77> 27 a ),

GROUP BY AJTlX, ~/LF 7LD ROLLUP JLIRMERE & . 1D GROUP BY #LiRMERES X MEA 42 XD~ L F 7
ANDFHL VRAEBIETEXET,

HAOEEEEEE -1 Z20MOEKRD D 2 HETE/RT 55513, ORDER BY AjZ {52 08 H D %
3, ORDER BY AIBIEEINTWARWEE, Rty rOA—F— 1T 2RIEEH D XA,

IN—F L RLVERIZEETORIE* n*+*%1 TFo T Ty n*EIROLLUP RV R FADT A T LD %
RLET, FFMCHENSZYVRAMITIDODT7ATLELTHY Y FENET,

RDZ TV —i%. ¥ loc, dname. KIC job DFEEICEKEINTa—L 7 v ITRERLET,

58 % 3 & Advanced Concepts




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

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

GROUP BY ROLLUP (loc, dname, job)

ORDER BY 1, 2, 3;

HTEZ =y —DfER T3, loc, dname ¥ job D—EDHAEDOE T L OREERD IV ., lock
dname D—EDHAEDLE T L D/t loc D—EDEME., BIUOBRKITICERRINIREHED D 3,

loc | dname | job | employees
————————— T e
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)

RDZ LTV —i%. ROLLUP Y R FAD T A T L% o> ZWNTRHEE LEERERLTVE T,

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

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

ORDER BY 1, 2, 3;

HATE. BIOFID X 512 loc & dname DFHAEHED/NHDB RN 2IZ/ — P LTLFEE WY,

loc | dname | job | employees
————————— it ettt s b L e e
BOSTON | OPERATIONS | ANALYST [ 1
BOSTON | OPERATIONS | CLERK [ 1
BOSTON | OPERATIONS | MANAGER | 1

RDR—=J1Z%i )
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BOSTON
BOSTON
BOSTON
BOSTON
CHICAGO
CHICAGO
CHICAGO
CHICAGO
NEW YORK
NEW YORK
NEW YORK
NEW YORK

*

(16 rows)

RESEARCH
RESEARCH
RESEARCH

SALES
SALES
SALES

ACCOUNTING
ACCOUNTING
ACCOUNTING

ANALYST
CLERK
MANAGER

CLERK
MANAGER
SALESMAN

CLERK
MANAGER
PRESIDENT

W = = = 0 =R = 00 NN

17

ROLLUP Y R b DFRHID 2 FIDFEIMTH ENT WA HE, NILNILBERD 5,

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

ORDER BY 1

y 2, 3;

BHE. —ED loc ¥ dname DFHAEDLE T LI/ H D LI, loc D—EDHEIZII/NGTEH D A,

loc | dname | job | employees
————————— et et S LT T e
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

</ div>

CUBE #L3RF&BEIZ. ROLLUP #LIRMEAEICII T VW E T, 7272 L, ROLLUP IX, ZVv— 7 %/ER L. ROLLUP RV R
FDT7ATLDEPSEDY X MIEIOWTHEEZAERKL 35, CUBEIX, CLBEXRU R FDTRTDT
AT LDFTRTOIEFNCEDNT I N =B L OPNIEERLE T, L -> T, MRty ik, [
UV R P THEITEINZROLLUP X h 3 ZL DITHEENE T,

H—® CUBE DHEIZIRD L BDH T,

CUBE ( { <expr_1> | ( <expr_la> [, <expr_1lb> 1 ...) }
* [, <expr_2> | ( <expr_2a> [, <expr_2b> 1] ...) ] ...)

% expr i, Ry POV —AEPFET SR TS, ( expr_la, expr_1b, ...) & U THEINCH
NTWVWBIEE, expr_la ¥ expr_1b IZ X > TRINZEOMAGDLEIEK. B—D /L -T2 ERLET,

iRty PTEINZENOEAL T, KV ZA MK o TRESNBEO—EOHAEDEZ LT,

E5I, —BEOEZ2IZ., VAMNDEHIDO T A T4 (expr_1 £721% ( expr_la, expr_1b, ...) DflA
BOEDOVTNDIEESINTVSS) O/PNGINRENET, VAIND2HFHD 7 4 74 (expr_2 ¥7
¥ ( expr_2a, expr_2b, ...) DHAEDOEDOVITNLIEEEINT) O—EOEI L I/NGIPREINE
To BRAIDTATLE2BFBHDTA T LO—RHOMAGDE I LIT/NGFbRENT T, Ak, 3HHD
TATLD—RBOEME, 3HFBHDTA T L0—RHOEL | HEHDOT A 7 LDMAEDE, 3HBHDTA T 4
D—HOEL 2HFHD 74 7 10MHAEDLE., BEXU—EDHEI L IT/NPIREINT A TL3IFHDO T A
To, 2HBBDT7AT L, 1 ZHHDOTZA T L0MAEDYE, &EIZ, Rty PEEROKEINERENET,

NEHT DS, NEDEUEENE 7 A4 7 AR LT null 2SR ENFE T,
GROUP BY AiJ® 2 > 5 * A M NTHREE E 117 CUBE fEEFEREIZ. KD X S ICFRRENE T,

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

select_list TEE X N7 A4 7 L1l%, CUBE expression_list ICHERENIZDENHY £, /-
{Z. COUNT, SUM, AVG, MIN = MAX 72 ¥ OB TR A, 21k BREX I LV—-TH
DAEl & DITITHRIFE LR WERE 72 3R uE e ) 8 A (il SYSDATE 77> 7> a ),

GROUP BY AJTlX., ~/LF 7LD CUBE JLIRAEHE & . D GROUP BY HLEEFERESL X UMl & DD~ LF 7L
DAH LV ABIEETEET,

HHOEERD D 2HETHRRT 235513, ORDER BY A2 (#3242 A5 D £ 3, ORDER BY AJASHET &
NTWERWGE, Rty FOA—X—ICBT2HEED D XA,

TN—FL XV ERZEHOBIZ 2D n DRERFETT, CZTy n*FCBERV A MAHADT A T LD
PRLET, IHBACHENZVZAMNITID2DOT7 AT LTHY Y P ENET,

KD TV —iF. ¥l loc, dname B X job DIEFNCHE S WTF 2 —T2HERL 7,

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

RDR—=J1ZHKi )
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GROUP BY CUBE (loc, dname, job)
ORDER BY 1, 2, 3;

UTI7) —0fERT3, loc, dname ¥ job OFZMAEOLEDWEEBR DIV > bk, loc & dname
DEMAEDED/PNEE. loc & job DEHAEDHE, dname ¥ job DFAAEDHHE. % unique loc DEH
fl. dname OEHME, job DMEAHE, X UREDITICEREI N SHE

loc | dname | job | employees
————————— it T et
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 | | I 3

| ACCOUNTING | CLERK | 1

* | ACCOUNTING | MANAGER | 1

* | ACCOUNTING | PRESIDENT | 1

* | ACCOUNTING | | 3

* | OPERATIONS | ANALYST | 1

* | OPERATIONS | CLERK | 1

* | OPERATIONS | MANAGER | 1

| OPERATIONS | | 3

RDR—J1ZH )
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* | RESEARCH | ANALYST | 2
* | RESEARCH | CLERK | 2
* | RESEARCH | MANAGER | 1
* | RESEARCH | | 5
* | SALES | CLERK | 1

| SALES | MANAGER | 1
* | SALES | SALESMAN | 4
* | SALES | | 6
* I | ANALYST | 3

| | CLERK | 5
* | | MANAGER | 4
* | | PRESIDENT | 1
* I | SALESMAN | 4

I I I 17

(50 rows)

RDZ LTV =1, CBEVZRMADTATLEDP> IHNTHRELEEREZRLTOVET,

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

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

ORDER BY 1, 2, 3;

HHTX, 7/ — b & dname DFHAEDHE. loc & job DHAE DY, 7213 dname HHHE. £721% job
H7HBOMAEOEICET2/NHEH D TR A,

loc | dname | job | employees
————————— i 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
BOSTON | | I 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER | 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | | I 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

RDR—J12Hi L)
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K8

(28 rows)

ACCOUNTING
OPERATIONS
OPERATIONS
OPERATIONS

I

I

I

|

| RESEARCH
| RESEARCH
| RESEARCH
| SALES
| SALES
| SALES
|

PRESIDE
ANALYST
CLERK

MANAGER
ANALYST
CLERK

MANAGER
CLERK

MANAGER
SALESMA

NT

N

B R R R NN R R R e

[u
~N

RDZ L) —F. HmPIORAD CUBE HEBDAMAITIEEZI N B DANY) Z—> a Y ERLTVWET,

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;

ZOHATIE. loc DEZIL— LA D dname B XU job 1% L TEBEMSETEINE T,

loc | dname | job | employees
————————— e et e e LT e
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
KDR=I12Fe <)
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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
(28 rows)

3.6.3 GROUPING SETS Extension

</ div>

GROUP BY AJAC GROUPING SETS #EIRASEE R H T 2 &, ERITWXERZ 7L —AhicE S W TLF T
NOFERE Y P EEE L1 DOMRE Yy M EERT 2 FEMEEEINE T, ODF D, UNION ALL AL —
Tavii, RAFTINDIN—FLOfERE Y bR 1 ODFERE Y MTHEE L TEITINE T,

UNION ALL AL —3 3 ¥, L7=A 5> T GROUPING SETS #EIETld. FEEIN TV ARy M HEE
THHIBRE NN BICHEE LT XN,

Hi—@ GROUPING SETS #LIRDIESIIRDE B H TT,

GROUPING SETS (

* { <expr_1> | ( <expr_la> [, <expr_1b> ] ...) |
ROLLUP ( <expr_list> ) | CUBE ( <expr_list> )
| I

GROUPING SETS #E5RICIX, 1 2Bl Epar <X h R, FHEINTHE =D Y 2 b, ROLLUP 53R, B LU
CUBE LRI EDMHAB LR EED D BN TEE T,

GROUPING SETS #LAEHEREIX. KD X SIZGROUP BY AJD 2 Y T X XA NN TIEESINE T,

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

select_list THEE X N7 4 T 1. GROUPING SETS expression_list ICHFRREINZNELH D F
J, F72iX. COUNT, SUM, AVG, MIN° MAX 72 ¥ OEFBEE TR $HA, Tk BREDS
N—THNOE & DITIHIF LR WERE 7B TR IR ) F8A (Bl SYSDATE 77 > 27> a ),

GROUP BY AJTlE, ~/LF 7LD GROUPING SETS fL5RFERE . 1D GROUP BY LEREERER X UM 2 DX D
TNVFINDA I L Y ABIEETEET,

HHOEERD D 2HETHRRT 235513, ORDER BY A2 {F A3 242455 D £ 3, ORDER BY AJASHET &
NTVRWES., iRty FOA—X—IClFT 3D D T A

RDZ VY —Ii, loc, dname 5| ¥ job | TIREIN/IzI/ NV —TDa=d > EERLFT,
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SELECT loc, dname, job, COUNT(*) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno

GROUP BY GROUPING SETS (loc, dname, job)

ORDER BY 1, 2, 3;

FERIIXDE BHTT,

loc | dname | job | employees

————————— T e e

BOSTON | | |

CHICAGO | | I

NEW YORK | I I
® % | ACCOUNTING | | 3
woF | OPERATIONS | | 3
wo* | RESEARCH | | 5

| SALES | | 6

* | | ANALYST | 3
* [ | CLERK | 5
wo* [ | MANAGER | 4
wo0% [ | PRESIDENT | 1
w* [ | SALESMAN | 4

(12 rows)

AU, UNION ALL A TE2FEHT 2RO =Y — 2 RAETT,

SELECT loc AS "loc", NULL AS "dname", NULL AS "job", COUNT(*) AS "employees"
FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY loc
* UNION ALL
SELECT NULL, dname, NULL, COUNT(*) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY dname
* UNION ALL
SELECT NULL, NULL, job, COUNT(*) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY job
ORDER BY 1, 2, 3;

UNION ALL 7TV —2 6D H %, GROUPING SETS D1 [R L TH,

loc | dname | job | employees
————————— it ettt s b L e e
BOSTON | | I
CHICAGO | | I
NEW YORK | | |

RDR—=J1Z%i )
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(FHTDR—T 5 DHFEX)

K8

*

*

(12 rows)

| ACCOUNTING |
| OPERATIONS |

RESEARCH
SALES

CLERK
MANAGER
PRESIDENT

|
|
|
|
ANALYST |
|
|
|
SALESMAN |

B =R R UTW oY LT W W

RDOHNE, XFXFREX A 7D GROUP BY HL5RMEBE%Z GROUPING SETS RV R M N C—#E I3 2 5ik%

RLTVET,

SELECT loc, dname, job, COUNT(*) AS "employees" FROM emp e, dept d
WHERE e.deptno
GROUP BY GROUPING SETS (loc, ROLLUP (dname, job), CUBE (job, loc))
ORDER BY 1,

2,

3;

d.deptno

P& 2orzzy)—n60HTd,

BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
CHICAGO
CHICAGO
CHICAGO
CHICAGO
CHICAGO
NEW YORK
NEW YORK
NEW YORK
NEW YORK
NEW YORK

*
*

*

dname | job | employees

e fommm -

| ANALYST [ 3

| CLERK [ 3

| MANAGER [ 2

I | 8

I I 8

| CLERK | 1

| MANAGER [ 1

| SALESMAN | 4

I I 6

| | 6

| CLERK [ 1

| MANAGER [ 1

| PRESIDENT | 1

| | 3

I | 3
| ACCOUNTING | CLERK |
| ACCOUNTING | MANAGER |
| ACCOUNTING | PRESIDENT |
| ACCOUNTING | |
| OPERATIONS | ANALYST |
| OPERATIONS | CLERK |
| OPERATIONS | MANAGER |

=R R W R =

RDR—J12Hi L)
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* | OPERATIONS | | 3
* | RESEARCH | ANALYST | 2
* | RESEARCH | CLERK | 2
* | RESEARCH | MANAGER | 1
* | RESEARCH | | 5

| SALES | CLERK | 1
* | SALES | MANAGER | 1
*® | SALES | SALESMAN | 4
* % | SALES | | 6
* % | | ANALYST | 3
* | | CLERK | 5
*Ox | | MANAGER | 4
* | | PRESIDENT | 1

I | SALESMAN | 4
* I I I 17
* | I | 17

(38 rows)

HFFEARMIZ, GROUP BY loc, GROUP BY ROLLUP (dname, job) 35 X {FGROUP BY CUBE (job, loc)
P OEFNCERE NS MERE Y POETT, THHDEADI Y ZLITITRLE T,

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;

LUFiZ. GROUP BY loc AJO#ERtw F T3,

loc | dname | job | employees
—————————— e et
BOSTON | | I

CHICAGO | | I

NEW YORK | | |

(3 rows)

RDZ TV —{F. GROUP BY ROLLUP (dname, job) AJZffH L £,

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

GROUP BY ROLLUP (dname, job)

ORDER BY 2, 3;

BUFiX. GROUP BY ROLLUP (dname, job) AJOfER+tE v F T,

68 % 3 & Advanced Concepts




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

loc | dname | job | employees
et e e e fommm -
| 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
o | | 17
(17 rows)

XD Z 1) —%, GROUP BY CUBE (job, loc) AyZfHA L 7,

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;

LTI, GROUP BY CUBE (job, loc) AJDfEHR LY FTI,

loc | dname | job | employees
————————— s TP
BOSTON [ | ANALYST [ 3
BOSTON [ | CLERK [ 3
BOSTON | | MANAGER | 2
BOSTON | | I 8
CHICAGO | | CLERK [ 1
CHICAGO | | MANAGER [ 1
CHICAGO | | SALESMAN | 4
CHICAGO | | I 6
NEW YORK | | CLERK [ 1
NEW YORK | | MANAGER [ 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | [ 3

* | | ANALYST | 3

| | CLERK I 5

RDR—=J1ZH )
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* | | MANAGER | 4
* | | PRESIDENT |

* | | SALESMAN | 4
* | | I 17

(18 rows)

D 3207 LY % UNION ALL HiE T LA EDLE D L, 3 O0RE Y M DFEEMERINE T,

SELECT loc AS "loc", NULL AS "dname", NULL AS "job", COUNT(*) AS "employees"
FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY loc
* UNION ALL
SELECT NULL, dname, job, count(*) AS "employees" FROM emp e, dept d
WHERE e.deptno = d.deptno
GROUP BY ROLLUP (dname, job)
* 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;

HANIXD E BHTF, ZHlE. GROUP BY GROUPING SETS (loc, ROLLUP (dname, job), CUBE (job,
loco)) AJZERH LG E R L TT,

loc | dname | job | employees
————————— it e St e
BOSTON | | ANALYST | 3
BOSTON | | CLERK [ 3
BOSTON | | MANAGER [ 2
BOSTON | | I 8
BOSTON | | I 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 | | I 3

| ACCOUNTING | CLERK | 1

wOF | ACCOUNTING | MANAGER | 1

w0k | ACCOUNTING | PRESIDENT | 1

RDR—J12Hi L)
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* oo | ACCOUNTING | | 3
* | OPERATIONS | ANALYST | 1
* | OPERATIONS | CLERK | 1
¥ | OPERATIONS | MANAGER | 1
* | OPERATIONS | | 3
* | RESEARCH | ANALYST | 2
* | RESEARCH | CLERK | 2
* % | RESEARCH | MANAGER | 1
* | RESEARCH | | >

| SALES | CLERK | 1
¥k | SALES | MANAGER | 1
* % | SALES | SALESMAN | 4
* | SALES | | 6

| | ANALYST | 3
* | | CLERK | 5
* o | | MANAGER | 4
* | | PRESIDENT | 1
* | | SALESMAN | 4
® % | | | 17
* | | | 17

(38 rows)

3.6.4 GROUPING Function

</ div>

GROUP BY AJIZ ROLLUP, CUBE, or GROUPING SETS{NiRFSEEZR T 2354, IREREIC X > TR XN S
PNt FXFERL L L, FEREY bOR—ZREFHTEXFIT 2 2 L REEZIGEHH D £F, GROUPING
Ty ravid, ZTORFNETSFEEREELET,

GROUPING 7 7 > 27 ¥ a Y #ERT 272 D— W EIIRD B Y TT,

SELECT [ <expr> ...,] GROUPING( <col_expr> ) [, <expr> ]
FROM ...
GROUP BY [...,]
* { ROLLUP | CUBE | GROUPING SETS }( [...,] <col_expr>
* 0, ...1) [, ...]

GROUPING 7 7 >~ > 2 »{iX. ROLLUP, CUBE. ¥7-i% GROUP BY fiJj® GROUPING SETS #EiRD IV X +TE
BENT 4 A a VHORTHLIZAERDL2B—DNRTX—REWD T,

GROUPING 7 7 7 ¥ a Y DFEREIX 0 F7213 1 TF, 7V —DfERLE Y T, GROUPING 7 7 > 7 > 3
Y THREEINFED null DIFE. (TIZZFDHN D~ LF FADMED/NEFK T 728, GROUPING 7 7 >~ 7
Ta FRDET, 1 Dffi, 1753 GROUPING 7 7 > 7 ¥ a ¥ THE I NTF DFFE DEICHE I W TR %
BRFHA. GROUPING 7 7 > 7> aVIHMAO R LET, BEDHA. FliEnull THIEnull THFWE
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HAow WTHIILTDH, ZOHOFEDHEIINTZ2HDTHH, ~ALF FIADHEIZHZ2/NGITEHDD F
A

KD TV —i, GROUPING 7 7 > 7 > a ¥ DFERMEN/PNEHTICED X 5 ITWIET 208 RLTVET,

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)

ORDER BY 1, 2, 3;

GROUPING PO H N 2 RR T 2 HIHD 3 DDFITIE. MIHT 3HDEIZH Tz o THAIR SN TV S
AL PEHMTICE 1 BERREINF T,

loc [ dname | job | employees | gf_loc | gf_dname | gf_job
————————— it et T it L SEP T
BOSTON | OPERATIONS | ANALYST | 1 | 0 | 0 | 0
BOSTON | OPERATIONS | CLERK | 1] 0 | 0 | 0
BOSTON | OPERATIONS | MANAGER [ 1] 0 | (VI 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)

INEDA VI —RE. BEDNGFORZ Y —= v FHMEY UCHEHTEET, fl. fiorzy —%ff
3 % &, HAVING A]C GROUPING 7 7 > 7 ¥ a Y= LT, loc & dname DfHAEHED/NGT DA% R
RTEET,

SELECT loc, dname, job, COUNT(*) AS "employees",
* GROUPING(loc) AS "gf_loc",

RDR—=J1ZHKe )
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(FHTDR—T 5 DHFEX)

* 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;

DT —IZROFERZERL 5,

loc | dname | job | employees | gf_loc | gf_dname | gf_job
————————— T Tt ST T T e S
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)

GROUPING 7 7 > 7> a Y RHHL T, NeHMTER—ZREHITEREIR VA FOT7 A4 72D 1 OHBROEIC
o TWAHOFER Y UTnull ZRTRED/NHTE XT3 Z &3 TE null, FD/NGHERTDTIEAR
. RDIT,

CDEEFIAT 272012, ROITH emp 77— 7 MTBIMEINE T, Z4UZE D, job 52 NULL {H% D
IRt h 3,

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

RDOZTY =, DHEDRTLTEDITHERS LTHEITESATVET,

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, job)
ORDER BY 1, 2;

H121. loc %l BOSTON %l & job FDZAR—2 (B0 4FEHE 5F/BHOZY MY) 280 21THE %
NTWVWBZEIWERELTLEX N,

loc | job | employees | gf_loc | gf_job
——————— T e T
BOSTON | ANALYST | 3 | 0 | 0
BOSTON | CLERK | 3 | 0 | 0

(RDR—J1ZHi)
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(FHTDR—T 5 DHFEX)

BOSTON | MANAGER | 2 | 0 |
BOSTON | | 1| 0 |
BOSTON | I 9 | 0 |
* | ANALYST | 3 | 1] 0
* | CLERK | 3] 1] 0
| MANAGER | 2 | 1| 0
I I 1] 1] 0
* | | 9 | 1| 1
(10 rows)

job %l (gf_job) @ GROUPING 7 7 > 7 > a ¥ 1 ZRT 51Tk, AR TRTOY a 7O/t TH 3 Z
EERLTOVET, 17D employees FNT/NFHE I DSEFNT VWS Z EITHERELTL 72XV,

job ¥ loc %D GROUPING 7 7 > 7 > a A3 0 #iR T 4 HHDITIE, Z415% loc 3 BOSTON T job 2% null
THEZITRNTDITON—RENTH 2 Zr Z/R LA, employees Ficid 1 BEEFNE T, T, HAX
NEZDEIBBE—DITOh Y Y M T,

F7-. OBRHDIT (BEHBOEE) TIE. / — M40 GROUPING 7 7 > 27> a »d 0 %3K L. loc %D GROUPING
Ty rarvhlBZRLET, UL, ZHD job FlAS null ZDHITHASINZHE—~TOH T b,

3.6.5 GROUPING _ID Function

</ div>

GROUPING_ID 7 7 > % ¥ a X, ROLLBACK, CUBE ¥ 7-!Z GROUPING SETS {iRD 65 DiERtY v FNDAT
D/PNEFL ARV BRET B A — &KX —I2, GROUPING 7 7 > 7> a v OHML 2L £3,

GROUPING 7 7 > 7 > a2 YF 1 DDFIIRDAEID |, 1TREDFTI DT R TDED/NTTH B0 E S DR
RERLET, Lo T, SIALFIADIN—TIE<ALF T NI Y D/NGFTDLRVERIRT 31
1. D GROUPING BB BG83 H D £ 5,

GROUPING_ID 7 7 > ¥ a &, ROLLBACK, CUBE ¥ 7-1% GROUPING SETS JLiRHERECHH XN TW3B 1D
P EDFHIRZZIF AN, ZASDFND/NDEFERTOBIRE S 0 Z T 2D HHTE 38—
BHEPIRLET,

GROUPING_ID 7 7 > 7 ¥ a VAT 2 /20 0— kW ig X0 BH T,

SELECT [ <expr> ...,]
* GROUPING_ID( <col_expr_1> [, <col_expr_2> ] ... )
* [, <expr> ] ...

FROM ...

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

GROUPING_ID 7 7 2 ¥ a &, ROLLUP, CUBE. % 7-l3 GROUP BY AJ® GROUPING SETS fisRDI Y R b+
THEEXNEZT A AT aYHORTHIZNERDHZ 1 OUEDATXA—Z—FBD £T,
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GROUPING_ID 7 7 > 7 ¥ a VIFEEUEZR L £3, ZDf#HlZ. GROUPING_ID TIEEIXI N RT XA —X—D
BT EBICERSHEDF — X —THRE XN U — XD GROUPING BIEIZ X » TRX N 3 XN
120 THRENEE Y bRZ FLD 10 EEORRICHIGELES, 777> ay

KDY L) —1%, ¥ gid THRZX N2 GROUPING_ID 7 7 > 7 ¥ a DRI A, ¥ loc B XU dname D 2
D0 GROUPING BIEUC & » GRENZHICE D XS ICHIET 20 ERLTVWET,

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;

ROHITTIX, gf _locfl¥ gf_dname [ECHR XN Iy hRZ bLE, gid TIEESINEHr DY L —
2a il /= bhLTLIEEN,

loc | dname | employees | gf_loc | gf_dname | gid
————————— R e 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
BOSTON | | 8 | 0 | 1] 1
CHICAGO | | 6 | 0 | 1] 1
NEW YORK | | 3 | 0 | 1] 1
* | ACCOUNTING | 3 | 1] 0 | 2
* | OPERATIONS | 3 | 1| 0 | 2
* | RESEARCH | 5 | 1] 0 | 2
* | SALES | 6 | 1] 0 | 2
* I | 17 | 1] 11 3
(12 rows)

RDFIZ. HI1D 417D GROUPING 7 7 > 7 ¥ a >~ DFER(EICED < GROUPING_ID 7 7 » 7 ¥ a Y DEHE
DEMRFlIZRLTOVET,

dname Bit  Vector<br /><br | GROUPING_ID<br
header loc
/>gf loc gf_dname /><br /> gid
BOSTON OPERATIONS 0*21+0*20 0
BOSTON null 0*2l 4120 1
null ACCOUNTING #2040 *20 2
null null #2041 %20 3

RDFRIX, GROUPING_ID 7 7 ¥ 7 ¥ a ¥ DFERED, Lt FETE 70— INED L 533 %

PERLOLHDTY,
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. Bit Vector<br /><br />gf_loc | GROUPING_ID<br /><br /> gid
header Aggregation
gf_dname
by Column
00 0
loc, dname
loc 01
dname 10 2
Grand Total 11

ZFD7=®, dname 17 & B/ Nt DA ZEFERT B121F. GROUPING_ID 7 7 > 7 ¥ a v IZE-D /= HAVING A)T
ROBHbanz7) —2FHTEE T,

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)

HAVING GROUPING_ID(loc, dname) = 2

ORDER BY 6, 1, 2;

PR 7 =) — RT3,

loc | dname | employees | gf_loc | gf_dname | gid
et e B et Fommm - e i
* | ACCOUNTING | 3| 1 | 0 | 2
* | OPERATIONS | 3 | 1] 0 | 2
* | RESEARCH [ 5 | 1] 0 | 2
| SALES | 6 | 1| o1 2
(4 rows)
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</ div>

Advanced Server Tld, 7 —ZR—ZAZX—NX—2—PPRHLFIHTI T 7 7 A L 2EKTEE T, &£7n 77
A WZ. password B LU mds FBiE 2 LT 227 — REHDIL—LE2ERELET, 70774 LAD
N—IVIZRDZ e B TEZET,

c KLTzu A VTRV T B

e A VAITOBBLKBCED T AU Y ey 2T 5
o NRY— FIZHMHRZ ~— 2

o N2V — FOHVHRBONTHIM 2 EHT 2

NRAT — ROBEMI DL -V EERT D

e XRY—FOHAMAZHIRTIL—NEEET D

a7y A, FAEORFEE2HET 20— 1D L — FR2HEICEHRTX 3 27 — FELEDO AR
Fi3ty b T, XAV — REHREHEHINEIGE, 70774 VEEHLT, 20707 7 4 )VICHHE
IR TR L—FICH L VWEHEZEHTEE T,

Ty ANVEER LR, 77 A0k I AL EOZ—F—ICEEMIT R e A TEES, 29D
BN IZEFT R, ——lFu L yu—LBEEMT ST 7 > A LR EHALES, Tunry
ANMET FAR—NDITRTDT —XR=ATHEINE T, K7 FTAX—IZE~LFTILDTa 7 7 4
ADBEET BGEDRDHDE T, SAFINDT—ER—AWITIVEZRATESE 1 ADLI—HE, 7 FAX—
NDFTF—ZN—2 RT3 2@ a7 > AV EFHALET,

Advanced Server 1%, & 707 7 A APEEINTOVRWVER D, 17— L OIERIRHTHT L e — LI BT
o b default EWHHEMTITIDO T 7 7 A VEER L E T, DETOY —"\N—2 3 > H 5 Advanced
Server IZ7 v 77 L—F3 3, BFEOT—LM default 707 7 A MICHEIWZEI D B ToHh T,
default 7’07 7 A LZHIBRT 2 Z X TEHA,

default 707 7 4 Lid, XOBEHEZIEEL 5,
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FAILED 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— AR — R A —8— 1 —H|&, ALTER PROFILE 2= FZ{HH L T, default 7u 7 » L L TIEIH
JEEEETEET, 707 7 A VDOEFEDFHHIZOWTIX, Altering a Profile ZZH L T 72& W,

4.1 Creating a New Profile

</ div>

CREATE PROFILE a~< Y FZFEHAL T, HriLwyu 7 > A L 2ERL 3, HXE RO B TT,

CREATE PROFILE <profile_name>

*

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

LIMIT Aj ¥ 1 DL ED AR — X TXY] 57> parameter / value D7 Z & T, Advanced Server IZ & -
TEMMINZL—LEIELET,

NTA=K

profile_name l¥. 7B 7 7 A LOAFIEIEEL T,

parameter &, 7R 7 7 A MIC Ko THIRX N2 BIERIEEL 7,

value &, X7 X —XDHIRZIEEL F7,

Advanced Server (%, %% parameter {2 U TR FIZ/RT value Z VR -+ LTWVWET,

FATILED_LOGIN_ATTEMPTS &, ¥ —/ N—723 PASSWORD_LOCK_TIME CIEEXNEX, 2—¥F%27H v bk
oSy 77Dk make FTICA—YDRITTE 2004 VifTORKREIMEIREELE T, YR—F&h
2EIEFRDEBHTT,

e ® X bh K=\ INTEGER fH,

» DEFAULT-DEFAULT 7’1 7 7 A )L CH&7E€ X417z FAILED_LOGIN_ATTEMPTS D,
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o UNLIMITED —#fa—H&., v 4 VEITORKEFICHIBIZD b A,

PASSWORD_LOCK_TIME !&. FAILED_LOGIN_ATTEMPTS ik -oTuvwv 7 XN/=T7HU Y Mg —N"—210y
VRS A ETIRB T 2L EDRD ZREOEXRIBELET, P R—FINZHEIRDOEEBEDTT,

o 0 LI o NUMERIC fH, HD 10 #EEER T 218E T 2121k, /MUEZISE L3, fil. 4.5 ZHHL
T, 4H, RKEERELET,

o DEFAULT-DEFAULT 7’1 7 » 4 )L C&%E X 4172 PASSWORD_LOCK_TIME ODAE,

o UNLIMITED -7 AW > ME. F—ZR—ZZ2—_—2—HF 12> TFFTry BRI h3ETr Yy
7EINET,

PASSWORD_LIFE_TIME X, Z—H¥FHBH LW ASRAT —FDANEZRD LN ETIHED KR Y — FE&{#
FT&2HE%EEELEF, PASSWORD_LIFE_TIME AJ%2 i LT, SRV — FIZ X 2 BRI TH
LU= X BEMPELRIN S EFTOHKEEET 53551, PASSWORD_GRACE_TIME A] % Z D £ 3,
PASSWORD_GRACE_TIME DMEE XN TWRWEE, »S A7 — KX PASSWORD_GRACE_TIME O 7 7 # /L MAT
FBEXINZHIZZF AL 7 L, 2—HFR@FH LRy — Rt h 3 Eca~y FOEFTEHII XN
FHA, PR—FENBHEEIRDEEBHTT,

o 0 L1 -0 NUMERIC fl, H®D 10 EEE D 26T T 21203, /MIEZIEELE S, i, fH4.5 ZEHL
T. 4 H. 12EEZETLET,

» DEFAULT-DEFAULT 'R 7 7 £ )L CH5E X 172 PASSWORD_LIFE_TIME DfH,
o UNLIMITED —% RV — RIZIZAZHREHD H TH A,

PASSWORD_GRACE_TIME X, /SR 7 — KROEHRBLIN T 52— RAY — ROEE Rl X3 %
TOMFHHEOREXRZEELE T, WPHMIKRT T2, a—VFRER2IFTINETH, RO
NRAY—FEREHFTI2ETa~y FOEFZHIINERA, PR—FINBEIZROEBHTT,

o 0 L1 o NUMERIC flH, HD 10 #EEER D 215E T 2121k, /MUEZISEL T, fil. 4.5 ZHHL
T, 4H, RKEERELET,

o DEFAULT-DEFAULT 7’1 7 7 £ JL C&%E X 4172 PASSWORD_GRACE_TIME DfH,
o UNLIMITED —W§FHARIZIERR T3,

PASSWORD_REUSE_TIME (¥, 2 — ¥RV - P2 HAH T2 ETCHEITI2HBERELE T,
PASSWORD_REUSE_TIME /85 X — & — ¥ PASSWORD_REUSE_MAX /85 X — & —{¥, —fIcHHT 3%
HIE LTWE T, ZhBHD8F X —&X—D—J5IZ UNLIMITED Z48E L T, —H D87 X — X —IZHR(HE
ZETD . WS RAY—REHAHATERIRDET, WMHDNF X — X —7H UNLIMITED ICRE X
TW3EE, NAY— RFOBHAHIZET2HIRBIEHD D A, P R—FINZEIRDOEEBHTT,

o 0 LI o NUMERIC fH, HD 10 #EEER D Z215E T 2121k, /MUEZISEL 3, fil. 4.5 ZHL
T, 4H, RKEERELET,

o DEFAULT-DEFAULT 7’1 7 7 A JL C57E X 417> PASSWORD_REUSE_TIME ODH,
e UNLIMITED —$R 7 — RIZHlR%Z L CHMATE T,

PASSWORD_REUSE_MAX %, SAV— FEBEAHTARNCHET 2XENH 227 — REBOREIRTEL
%9, PASSWORD_REUSE_TIME /%5 X — & — ¥ PASSWORD_REUSE_MAX 85 X —& —{%. —fEICHHT 2 Z
CEEMNELTVET, TNHDNRT A —R—D—JIZ UNLIMITED Z$8E LT, — /DRI X —R—IZH
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RIEZEET S, HWSRRAY— REEFHTERI D T, WHD/T X — & —7H3 UNLIMITED I1Z5%
ENTWVWBEHE, ATV — FOFAHICETAHIBED D THA, TR—FINZHEIIXDEEBH T,

» 0 DL - INTEGER fH,

* DEFAULT-DEFAULT 7’1 7 7 A JL"CH&E & 417z PASSWORD_REUSE_MAX DA,

e UNLIMITED — %R 7 — FIZHlfR: L CTHAHTE 3,
PASSWORD_VERIFY_FUNCTION (3 %27 — FOEMI ZIEEL 3, K- S BHEIXRDEBHTT,

* PL/SQL 7 7 > 7 ¥ a ¥ D4,

 DEFAULT-DEFAULT 7’1 7 7 A JL"C$5/E E 417z PASSWORD_VERIFY_FUNCTION Dfff,

* NULL

PASSWORD_ALLOW_HASHED (X, FEE b XNz 2TV — ROFEHEH T 208 502 EE L %3, E% TRUE
PLTHETR ., YATAIE, 77472 ¥ A FTAy Y agtBINLEEBE AR Y - REFRET S
CrIED, 2P RRATV—FELHETEXLL5ICLET, 27, H% FALSE ¥ L TIEET 254,
RINHRFEA — X —1ZE AT —FE T L=V TF AN 74— LA TIRETA2RERHDET, Z5LAE
We ., = AN—DEE L EINRNRAY - R EZELEGECZ I —BRAe—3NET, P R—FXh3E
ERDEBDH T,

o BOOLEAN {E TRUE/ON/YES/1 ¥ 7= FALSE/OFF/NO/®,
o DEFAULT-DEFAULT 7’1 7 7 £ )L CI&E X 4172 PASSWORD_ALLOW_HASHED D1{H,

!11 Note * -PASSWORD_ALLOW_HASHED % Oracle A8 X — X Tl3®H H £ A, -DROP PROFILE a2 < > F
PHEALT, 70774 L ZHIBRL %5,

fl

RDaA<Y FiE, acctg LREMTT DT 0 7 > A VERERLE T, 2D T 74 E, 22— 5 [BDR
ITCIELWARY — F TR I o256, 7HU Y IR 1 HERy 2 3N3 e 2EELE T,

CREATE PROFILE acctg LIMIT
* FAILED_LOGIN_ATTEMPTS 5
PASSWORD_LOCK_TIME 1;

RDa<y Rid, salesHBETIOT 07 » AV ZERLET, 207077 A 0E, 2—FBR0HI
WCRAY— REEBRTEIHREPDHE I EZIBELTVET,

CREATE PROFILE sales LIMIT
PASSWORD_LIFE_TIME 90
* PASSWORD_GRACE_TIME 3;

U7 7 A NLNTIEESI N 90 HARBR T 2RI —F B RAY — FR2ZEHLTWREWESE, v 4 VI
Vwﬁ/ﬁﬁ@%ﬁéhi?‘ 3HEOHTFHRSEE22, 7H 9 MINXAYV—REEHTZETav
Y ROMUH L EFFI XN TR A,

RDa<wy Rid, accts BEMTT D TR 7 > A VEERRLE T, 2D7R 7 7 4 M, 2—F =287 —
RERBIHEHA LTS 180 HYUNICSAY — FEBLI—YPTERWVWI L EEEL, SAV— FEHEAEH
FTARNCPL D SERR T — FEEBETIZNERD D AT — R,
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CREATE PROFILE accts LIMIT
* PASSWORD_REUSE_TIME 180
PASSWORD_REUSE_MAX 5;

RDa< > RiE, resources LHEITIID 07 7 A VEIER L ES, 777 74 LiX password_rules ¥
WHOHFMTII DL —F—ER 7 7 > 7> a YU L, $EEIN/ AT — ROEMEX ORMER - L
TWbZ e 2R LTS,

CREATE PROFILE resources LIMIT
* PASSWORD_VERIFY_FUNCTION password_rules;

4.1.1 Creating a Password Function

</ div>

PASSWORD_VERIFY_FUNCTION {5 &3 256, T—H —PRRAV—-REZHE Lz X IHEAXN X2
VT 4= IVEBETIHARXIA REINET7 77 ayRifECE % T, Hl LRV —FROE
IR ¥ nINFTHILENDH Y, FEDENPEEFNTORVWI L ERET AN —ILEIEETE
9,

NRAT— R T 7002 a B3RO TEFF v BHDET,

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

15FR -
» user_name I —H DHHETTI,
* new_password [IHT LWV AT — K,

e old_password |, Z—H —DLEIDONRAT—F, 77272 aYNTIDRIX—REY T 7LV
2T BEGE

T —EAR—AR=NR—2—YFPRAY— FEEETE L, 3HFHD T X —RITFEITNULLIZD 3,

CREATEROLE JEMEZ O — NN RAYV - FEEEFET 22, A7 — F XY MIREPLACE AR EENTWVWS
BE. XTI R —RIIFID AT — R &L %3, REPLACE fij)i¥. CREATEROLE #EfR #0212 —HF DA 7> 3
FILOEXTHZ I LITHERELTLEX W,

F—BR— A A —8—2— P Tl37 {. CREATEROLE BHE -2V —HF —N AT — FEREET S &,
3FEHD AT X=X IZIEa — L DOLEIORZA T — R EENRE T,

Ty a7 —MEREBELET, 77T avditrue B L. B R REZBRWES, SR T —
FEZIANLNET, 777 ardfase BRTH, HIANEREXBLEGE, AV - FRIEGESH
T5, 77 arvhliiNNEREXREGE, BEINEZI—X vt —I P2 —FRERINET,
77y arPfiNEREXIET. false ZRTHA, RDLT— X v —IDBRRINET,

ERROR: password verification for the specified password failed

4.1. Creating a New Profile 81




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

T30 a VT —ER—RAA=NN—2—FDPFE L., sys AX—<IFETI2LENH D £T,
il :

ROBITIE, TRT 7 ANEHRARLT 77y ayBIERLES, R, 77>y avid7ar>4
MCBEERNT &5 % §, KD CREATE PROFILE 2= > Fld. acctg_pwd_profile &HiffiFo 77 » 4
NEERL 55

CREATE PROFILE acctg_pwd_profile;

RDa< >y RiZ, verify_password ZHifHiyI D (R¥x—~<{&fi) 77> 7> a v BIERLET,

CREATE OR REPLACE FUNCTION sys.verify_password(user_name varchar2,
new_password varchar2, old_password varchar2)
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;

D777 adid, RUICANRAV—FOREINMDRA DS XFTHE I EZHRLTHLL, FHiLw
NRAT— R HWARRT— RZ2HBRLET, FTLWASRT — RIZEENBIXEDN S XERBORE., £/
BEWRRAT - RWEENIGE, 77002 ayi3no— 2R EXEET,

XD, verify_password 7 7 > 27 ¥ a v DFiEHER enterprisedb 77— AR — X X — R — L — P
ELET,

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

KIZ, verify_password 77 V7 a vl u 7 » A MCEEMTISNET,

ALTER PROFILE acctg_pwd_profile LIMIT PASSWORD_VERIFY_FUNCTION
verify_password;

RDAT— A ME, BONZT A P 2—H (alice) ZIE L. KICEMB X UEMN LAY — R &L
DO — )VIZEEMITES TR T, 77027 arpBELTWAEZ e 2HERL 5,

CREATE ROLE alice WITH LOGIN PASSWORD 'temp_password' PROFILE
acctg_pwd_profile;
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KT, alice BT —EZR—RWZER L TARAV—FEZEHEL LS T2, 3 ar7>A4 07707
Y a VKo THE L ENI2 L — IV RBSF S 2 08NS D £, CREATEROLE #7272 WIERA — 8 — 21— —
X, MRV — FARZLHET AL X2 REPLACE Aj2 &0 A NERH D £ 5,

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

HLWVARRT — N3P D 5 XFORSIBBETT,

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

HLOWARRAY = FRZFANRLNEES, a~v Y FIEno—RLTRETLETD,

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

alice B3 SRAV — F2LEETRIEE, TTILW AR T — FIZHWRRAY—RF2E0HAZ LI TEE A,

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

WML 7 7 > 72 a Y &RHIRT 2121, password_verify_function % NULL ICEREL £3,

ALTER PROFILE acctg_pwd_profile LIMIT password_verify_function NULL;

KIZ, TRTDNSRAT—RDaA YR M4 UDBRBRENET,

edb=# ALTER ROLE alice PASSWORD 'hey';
ALTER ROLE

4.2 Altering a Profile

</ div>

ALTER PROFILE a~ Y REMFHAL T, 22—V —ERD70 7 7 A V%52 ZEHE L3, Advanced Server {Z, 2
<Y FD200ELEY K- LTVET,

ALTER PROFILE <profile_name> RENAME TO <new_name>;

ALTER PROFILE <profile_name>

*

LIMIT {<parameter value>}[...];
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LIMIT AiJ & AR—RATRY] 572 1 DL ED parameter/value DR 7 % &8 T Advanced Server 12 & - T
BEHXN AL — L ZIEE S S5, ALTER PROFILE...RENAME TO # LT R 7 7 A LOLETZZHE L
9,

INTR—=Z .

profile_name l¥. 7B 7 > L LOAHIZIEEL T,

new_name (¥, 707 7 A LOH LWAHIZIEE L £,
parameter (. 707 7 A M ko THIBX N2 EBHEEIEELET,
value 13, X7 X=X OHIRZHREL £3

ZFANSNE 8T X —=ZMEDRT DTV X MZDOWTIE, Creating a New Profile DR ZZM L T <
72E W,

]l

RDBITIE. acctg_profile HHIfTITDO TR 7 » A VEEHLET,

ALTER PROFILE acctg_profile
* LIMIT FAILED_LOGIN_ATTEMPTS 3 PASSWORD_LOCK_TIME 1;

0274 v a— )L — N—ADEHF AT S, acctg_profile 3B =#RTE2 AV FLET,
T 7 74 ME, 2—FRIEORITCTIE LWASRAY — RTHRIFINBL-5E. 7Ho Y ks
HEvy 723322 ELET,

RDPFITIE. acctg_profile DHH% payables_profile IZEH L £3,

ALTER PROFILE acctg_profile RENAME TO payables_profile;

4.3 Dropping a Profile

</ div>

DROP PROFILE a2~ > FZHL T, v 7 > A L E2HIRLET, MXIXOELBH T,

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

BEXNET0 7 7 ANADPEFEELBEVWEEICZ I —%2 20— LRWVWE SIS —N— RS 312, IF
EXISTS A E8DE T, 707 7 A APFHELEBEWES, —"N—I3EFZFHITLE T,

A 7> aF D CASCADE Al % & T, BET R 7 7 A MIBEMT 5T b 2 —% —% default 7’1
77 ANMCHEDLTLTHrLS, 774k Fuy FLET, 7> aF)LdDRESTRICT AJ 2 & H T,
2 —ZEEMIF SN TWE TR 7 7 A AV RHIBRLRWE DI —N—IZHER L ET, 2T 7 40 b
DEHETT,

INTA—=H
profile_name

HlkrEns a7 > A4 LD&H,
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il
ROFITIE. acctg_profile HHifFIID T v 7 7 A VEZHIFRL %35

DROP PROFILE acctg_profile CASCADE;

Zpawr Fid, m#IZ acctg_profile 71 7 7 A MIZEHEMY 570 — L% default 07 7 f )L
WCHEREMIF T 5. acctg_profile 7m 7y A% Fuay FLET,

RDBFITIE, acctg_profile HEHMTIFDO TR 7 » L L EHIBRL £3,

DROP PROFILE acctg_profile RESTRICT;

a~< > RO RESTRICT ik, 717 7 A MICBEHHEY Sz v — 235 53545, acctg_profile ZHIFRL
BVE T —N—IZHERLE T,

4.4 Associating a Profile with an Existing Role

</ div>

a7 7 A NVEER LS, ALTER USER... PROFILE ¥ 7-1Z ALTER ROLE... PROFILE 2~ > FZ{#if{
LT, a7 40— LICBEEMITZZeNTEET, 707 7> A VEHKREICEE T a~ Y Fi#
ERDODEBDH T,

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

option IZid. ROHFHHDOH 2 A2 EETEE T,

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

F 7213 option 1213, ROIEEHAIZIEETEE T,

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

Advanced Server TH R — F XA TWA ALTER USER ¥ 7/-1% ALTER ROLE 2<%~ FOEMANZOWTIE, K
@ URL T AFAIHEZL PostgreSQL a7 XEESIR L TL 12X W,

< https://www.postgresql.org/docs/current/ #J/sql-commands.html >

F—BR—RAA—NR—2—YFEHZDAN, a7 7 A )VEMP RS 5 ALTER USER|ROLE A 2 H T
=F9, Ald. ROFMEREEIL %7,

o PROFILE A] ¥ profile_name & T, ERIFA IO T 7 A V&0 — )LIZBHEMNIT 20, 2—FI2B
HTONTWBERFATO I 7 ALEEHLET,
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* ACCOUNT ] ¥ LOCK ¥ 721 UNLOCK ¥ —V — R2&EDHT, 2—¥7hv v brenuyrFkiiny J7#
RIREEICT A L 25 EL £ 3,

e LOCK TIME 'timestamp' f]& HfI/IRZIER & T, fHEINREICe—LE2oy 7L, 2D —
JNZEID BT HNF=7 a7 7 4 LD PASSWORD_LOCK_TIME /8T X — R T/RENHice — 12y
ZRBR L £ 3, LOCK TIME %% ACCOUNT LOCK A ¥ ¥ I XN 25E. v—1dn v 7 Z#RT
% % DIF. ACCOUNT UNLOCK fiJZ DT — X R—=ZARA ==L —HFDATT,

» PASSWORD EXPIRE fiJiZ AT 'timestamp' ¥—7— FE&EH T, @ —WZEEMIF SN2 T —F
DEFNARD T F 284 7 HA/RZIZH5E L £ 9, AT 'timestamp' ¥—7— FZHWEIT 2, ¢
27— RiEFCIZF AL 7R D ET,

* PASSWORD SET AT 'timestamp' ¥—V — RE&EDHT, NAV— RELFEHZIRE L-REICEREL
%7,

o STORE PRIOR PASSWORD {'password' 'timestamp} [, ...]1AIZ&EDTRY— FIBREEZZEEL,
FLWARAY — R 2y — FRFESINRLNZEBML 3,

B4 O —VERETEZ 07 74 MI 1 DT TY, BfEu 24 o —uclEffFshTtns
a7 7 AV EMEH T 5121, DBA_USERS ¥ 2 —® profile ¥ %E 27 Y —L %7,

NFA—2

name

fRE SN 7 07 7 A AHEEAM T 55 v — LD,

password

0 —UIBEM 1 57z 827 — R,

profile_name

0 — VIZBEMN T S5 T a7 7 4 LD,

timestamp

SFRIEDHATE N2 HIFF, timestamp DEZIEE T % & &, HZH-5[AFCHAZ T,
|

RDa~<> Fix, ALTER USER... PROFILE a~ Y REMHHAL T, acctg HHifFiIID a7 » {1 L% john
LRI O 2 —H I CBEMT £ 9,

ALTER USER john PROFILE acctg_profile;

RDa<> Fid, ALTER ROLE... PROFILE 2~ FZ{#H L T, acctg &ARiffIID 717 7 4 /L% john
R O 2 —ICBEMT £ 5,

ALTER ROLE john PROFILE acctg_profile;
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4.5 Unlocking a Locked Account

</ div>

Fe BN — XA A —s8— 2 —H|Z, ALTER USER|ROLE... 2> FOAIZHHL T, v—ilZov 7 £kix
0y VERBRTEET, BXIIXDEEBHTT,

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

o—LEFICa Yy 73 3121%, ACCOUNT LOCK AJ2&H%T, ry 7 Xh 3, 11—/ L0 LOGIN HEREI XM
Mz Y %3, LOCK TIME AJ7% L C ACCOUNT LOCK AJZ#EE T % . A — 83— —H¥H% ACCOUNT UNLOCK
fAERFEHL T — A2y ZRBETAE T, B—LOREBIEIZTEHINER A,

ACCOUNT UNLOCK A& LT, v—ironay 7 2f@RL 3,

LOCK TIME 'timestamp' AJZfEH L T, 2D a— /WZEHEMTF SN-7 17 7 £ )LD PASSWORD_LOCK_TIME
NIRX—RTI/EINEX, IBEXNIZZA LAX Y TITIREINI-REIC T AUy beny 235 X
5 "]j"—)‘\"—&:#é‘i_\‘ I/ i ‘j_o

LOCK TIME 'timestamp' fJ¥ ACCOUNT LOCK fij%#HAE4>+H T, ACCOUNT UNLOCK AJZMEUNH 3 R — % —
I—HFWXoTT7 AV Y Iuy VEREINE T, fREINLFEICT AV b eay 2 LET,

NFA—%

name

Oy 7 fkidny 7R s a—o%bE,

timestamp

o—Apny 7 3 AR, timestamp DEEIEET 3 & X, HEHE—5|HNTHAZ T,

" Note ¥ 2D~ F ( Advanced Server TDOAHHAIHE) &, Oracle A X A LD 717 7 L )VEHZ Y
R—FTE2DICEEXhTVET,

]l

RDFITIE, ACCOUNT LOCK AJ2{#HH LT, john Hfiffitov—iruy 7 LET, 747> M, ACCOUNT
UNLOCK A TR v ZIRRENZETry 2 XINFEFWRDTHTI U b,

ALTER ROLE john ACCOUNT LOCK;

RDOFITIE. ACCOUNT UNLOCK AJZ{#FH L C. john &HifHiToum—izoyv ZERL %9,

ALTER USER john ACCOUNT UNLOCK;

ROHFITIX, LOCK TIME 'timestamp' AJZ AL T. 201549 A 4 HIZ jomn &HiffTor—iLl%Eoy
7L%ET,

ALTER ROLE john LOCK TIME ‘September 4 12:00:00 2015 ;
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T —/Li. PASSWORD_LOCK_TIME 8T X — X CIgEIN-EZny XNk £75,

ROHFITIX, LOCK TIME 'timestamp' fJ ¥ ACCOUNT LOCK AJZ#HASHHE T, 201549 H 4 HIC john %
Fiffdoua—LZzay 7 L3,

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

Fe BN — X A — 80— — PP ACCOUNT UNLOCK a2~ > R&EFHLTue—Lray ZERT2FE T, o—
Moy 73N EFITRD FET,

4.6 Creating a New Role Associated with a Profile

</ div>

F— BN — 2 R —— 21—, CREATE USER|ROLE 2~ FOA]ZHH L T. v — LOIERRHIZ&RI
a7 AN LZED Y TR, v— 1D a 7 s A VEHOFHEIEETEET, In 77 A
JVETHRSEE BB T 3 a~ Y FIEECIEI RO B TF,

CREATE USER|ROLE <name> [[WITH] <option> [:--]]

option IZiZ. ROHFIHEDOH 2A]28ETE T,

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

F 721X option IZiE, RDIEAAZIEETEE T,

| LOCK TIME '<timestamp>'

Advanced Server TH AR — F XA TW 3 CREATE USER % 7-1% CREATE ROLE a~< » KOEEANIOWTIZ,
RD URL TAFAHEZL PostgreSQL 2 7 XEAX SR L T F X\,

< https://www.postgresql.org/docs/current/ #tJ/sql-commands.html >

CREATE ROLE|USER... PROFILE %, B#$ % 707 » £ L2 Eo#H L\wa —/L% Advanced Server 7 — &
R—RA 7 FAXEMLUET,

CREATE USER <Y FTEREN/-e—E (F7 41V TiX) mo' 4 >a—)L T3, CREATE ROLE <
YRR ERZT =L (74T v 4 om—LTlEHH £ A, CREATE ROLE 2~ KT
OZ A7 ATy MRS A2, LOGIN F— T — RE2ED3XERH D £5,

F—AR—ZARA—R—2—YEHEDAN, 077 A VEHZEMT 5 CREATE USER|ROLE A2 T
xFT, INSHDANE. ROBEEERHIL £ 3,

* PROFILE fJ ¥ profile_name 2 &® T, BRIFA IO 7 7 A V&0 — )BT 55, 22— 2
HATONTWBERFATO I 7 ALEEHLET,

* ACCOUNT ] ¥ LOCK £ 7=l UNLOCK ¥ —V — K2 &H T, 2—¥7h v bruyriiiiny 7E
FRIREEIC T A Z e 2IBEL £ 7,
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* LOCK TIME 'timestamp' fj¥ HJ/RXfi% & T, fEEINZRIce—lEry /L, ZDHR—
MZEID BT HN=T 17 7 4 )LD PASSWORD_LOCK_TIME /8T X — R TRENHIce — 120y
JfEkR L £3, LOCK TIME %% ACCOUNT LOCK fJ ¥ & IR XN ZGE. n—idn v 7 Z2E#RT
% 2 ?DlE. ACCOUNT UNLOCK A]ZFfD T — A NR=ZA X ==L —HFDATT,

e 7T aF )LD AT 'timestamp' F—V — K ¥ ¥ 312 PASSWORD EXPIRE AJ% & T, 10—/ LIZH
HAF 5Nz 2 7 — ROBEMARS =% 231 7 AL 2 8E L 3, AT "timestamp' F—
V—FRETZE. SATV—FRISICZF AL 722D F T,

B4 O —VCERETEZ 07 74 MI 1 DOFFTY, BfEu 24 o —uclEffirshTtns
a7 7 A BT 5121, DBA_USERS ¥ 2 —® profile¥%E 7Y —L %7,

NFA—2

name

a — L D4,

profile_name

0 —WZBEMN T s T a7 7 4 LD,

timestamp

SRIEDHAT SN % HIFF, timestamp DEZIEE T % & &, E2H—5[AFTCHAZ T,
]l

RODOBFITIE. CREATE USER Z{#iH LT, acctg_profile 7’1 7 » A MICEHEAT T &5 TW 3 john LRI
Jowr 4 ra—LBERLET,

CREATE USER john PROFILE acctg_profile IDENTIFIED BY “lsafepwd’ ;

john X, SRV — K lsafepwd ZHH L TH—N—-IC0 I/ TE XTI,

RDOFITIE., CREATE ROLE Zf#ifl L C. acctg_profile 7’0 7 » A MZEHETT STV 3 john ARt
Jou 4 ra—LEBERLET,

CREATE ROLE john PROFILE acctg_profile LOGIN PASSWORD “lsafepwd’ ;

john ¥, 7SR 7 — K 1safepwd ZHH L TH —N—IZB /" TXE T,

4.7 Backing up Profile Management Functions

</ div>

717 7 A4 W&, Advanced Server I & o Tl XN B EMERIEET 21—V —EHE I 7 I/ a v ews
3% PASSWORD_VERIFY_FUNCTION ]2 &2 W TEE T, Yu7 74 37—t 7Yy
FTT, ZNBIWET TARZR—HNDTARTDT —ER—ATHEINE T, Turyrf o —1it 7
Pl b, -V -ERERE T —ERXR—X AT b,

-g £/2ld-r A 7> 2 > Tpg_dumpall ZFEUHT 2, BIFEO TR 7 » A VDERZFER TS A2V T+
DVERR X E 355, PASSWORD_VERIFY_FUNCTION AJ CZR&EN 2 21—V — ERBEIIIHEIER I TR A,
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pg_dump 1—7 1 V7 4 ZfEH LT, IhoDBBMBFEET 27 —ZRX—RZHPRINICK 7 (B UK
TIEIL) T A2RERHD ET,

pg_dump IC K o THERR I N R 2 ) FME, Al 7 7 o7y av&EiEaa~y FREENE T,

ALTER PROFILE:---

LIMIT PASSWORD_VERIFY_FUNCTION <function_name>

Bidhiz7 > 7 yaryiz, MENCEEMMF S TWiz7n 7 » 4 VIZBEEMNIT F 5,

PASSWORD_VERTFY_FUNCTTON 473 DEFAULT % 721% NULL 1288 X T\ 34, pg_dumpall -g £7-1%
pg_dumpall -r 2 RIZX > TERINTAZ Y T ML > TEESEBINE T,

90
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5% Optimizer Hints

</ div>

DELETE, INSERT, SELECT £7-13 UPDATE 2~ FZMUHT L, +—N—13—#HOETT T U EENL
T3, INSDOFETEIEZESHT LK. —r—1F, RETHEREy v (—i%2) ERETEZERL
o b= N—DFHDERIZ, WL OLDOERIKFEL F5,

o T—ZANAY RV IHIEOHEERITI A b,

» postgresql.conf 7 7 £ /LD Query Tuning 27> a v DT X —X—1ZEH B THN=RT X —
&_'fﬁo

o ANALYZE 3% ¥ FI2 & o TIUE X h725l#E

=2 LT, 22V =7V FIE3mDEMBET IV %ERLET, ATT70<AFEMEFHLT, 7
IVT I UEBERT 2 ZCH NI ER 55 TEET, 77 4 A% k> M, DELETE,
INSERT, SELECT %7213 UPDATE 2<% RDERIZHIK TR ¥ + D X5 BESUTHDIAANT =T 4 L7 T 4
7 (FREAVFTINLDIERT) T, XY MOF—T— RiE, EREy M EERT 2 L 2 IRED
FHEIE SR E 723 E0 S 2 X 51— N —IHERLE T,

S

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

o

* <statement_body>

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

*

<statement_body>

F T4 AF—Db Y ME, FROEROVWTNRICED B e TEET, MAOHERT, 77 2&d
5 (+) D/FERIF--OFIBEa X Y FEBEDEBICAR—ZAZ ANTIZHIT R ITFTIUILED ERA, 5L
BNE, = N—IRDO =22y b LTHRRLER A,

BHIDO 7+ — L2 FHLTVWAES, b AP aFroaxxy MIvAFIATIChbE3BE08H
DFET, 2FBHD 7+ —ATE, TRTOL Y PeaXy DB 1IFIRINEZIRERDD T, A7— b X
YFOBYIFFHLWVITTAX— T A3RERH D £3,

ER
BEELTHEE W
o ForN— 2o, ARERIRD, fEEINL Y FEEICERLES L LET,

c BFED TS R A TEEMITBEIICTIUFRAY v RRFIR—EDBREINTVWBEE, 75
YFHIMDARER A T a VR WRD, ZOTF I ik P THEEIN TV TR EEA,
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T3 UFXYw FXT X—ZXDHIL, enable_indexscan, enable_seqscan, enable_hashjoin,
enable_mergejoin, enable_nestloop T3, ZNHITTRTT—IRTFRX—=KTT,

e BV IAaX Y MIHEHDIAANTVWE Z L EZENRWTL IV, FBRELT, Y bORRILDR
EoTWAHH, $ida—, 770, FGFIREDE Y F DT X =R DARLH[EE - T
288, £33 SQL av Y RIKIFELRWEE, MIohrDL I =R ELZ EIIRENER A,
WXL -3 EET, ¥ bR BIcEHEINE T, SQLa~vY FOT—7 A FERIEFE 2 —
HENCHIGDMER SN TV S, AV FLDA TP 27 MAFTTIER L Bl%%HETE & > b T
FT2AZRENRDH D FF, Fl. accounts DHIZTH % SELECT /*+ FULL(acct) */ * FROM accounts
acct ..., acct A< ¥ KTk, 7— 7140l accounts Tl {. FULL b >~ b TIEE T 2 LED
HHFET,

EXPLAIN 2~ FEMHHL T, b Y MBIELLKERIN. 7V FRey b EFEHLTWS Z 2 2RAEL
F ¥, EXPLAIN a2~ ROFMIZOWTIE, Advanced Server DX Et v b S L TLZE W,

—fRINC, AT T4 <A FDOe Y NI BB T SV =y ay (F AV — s YOS T — o
T=EPEBEIND) TIEEHLRONTLIZE W, BINRFIHDMHEENC ANALYZED 12725 X 51255 Z & T,
FIDFHET D EH XN THOLEL KM XN, 77V FIZZDEREMEH L TREDa~ Y FEFTFOR/Na
A MEHEZERLE T, A 7T oA Doy 2T, 2o v X0BN M EZRDNL. 7—7
NT = ZOEFFRICEFRBELSFAC T 7 YIEREINE T,

INTA—=H

hint

FTFTARAF DO T4 LIT 4T,
comment

BINEREEOCXLTY], aXY  MNIEDHEZIENTEIZLFIEHIRED 2 Z L IHERLTLEZE W, 3@
. conment X, 7L 7 7Ry b, BT TUE—Ra7, FLELE, v —TiH. AR—ALFDA
TR EINE T, ZOHIEERATFOMSUCBDIEDRITINUIRD FHA, XY MBI DT 4 — LRV
b, PARZFDHDOL Y FHEHINZTL & I,

statement_body
DELETE, INSERT, SELECT F7-!X UPDATE a2~ FDO#®D,

UTDtv 27 arTld,. ¥ 774 ~A4P by MERFIZOWTEHLLHAL £9,

5.1 Default Optimization Modes

</ div>

Advanced Server T — X R—2A 7 FAZDT 7 3NV FREL L GERTEA3RELE— FHAWL O0d D %
T, ZOFRTEF. AT T4 <A¥ k> FAD ALTER SESSION 2 > K ¥l % ® DELETE, SELECT BX*
UPDATE 2~ Y RZHL T, v > ayIeEETHIHTEET, ZNH6DT 7 4L bE— FZHil
3 23E T X — X DALH{HHFIZ OPTIMIZER_MODE T3,

RDEIF, FRERIEZRLTHET,
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Hint Description

ALL_ROWSER L » PO TR TOITEEET 27Dk L £3,

CHOOSE fiRty b OB EIN2 L HEINZ1THICHE DL 77 4L b ORELIFITTONE R A
BT T 0 b,

FIRST ROWSREt v F ODRAIDITOAZEIRT 2 L5 IckEL L £5,

FIRST ROWSERe v + DEAID 10 {TOEEHICHEEL L £ 7,

FIRST _ROWSERa0y + DEAID 100 {TOEUSHICHEILL £ 3,

FIRST _ROWSERa09 t DIEAID 1000 1T DHESFHICHEL L %3,

FIRST ROWSHEz v b O®RAID* n HTOEEHICHREILL T, TD 7 +— ik, "ALTER SESSION
SET OPTIMIZER_MODE 2~ > FDA 7Y =27 b LTHAT 2 Z I ETExEHA, SQL
A< RO EDT 4 —LTOAFHTEE T,

NA

INHDORBELE— P, SQLa~ Y FEEETZ7 747 MHfERE Y POERAID 'ny TOAZR
AL, #REY POIRD ZBEET 5 L WO RIHRICESVTWET, 72V —REDHToRLY Y —RE,
ZD XS ITREEINET,

|

BHEDEy > a vy 2EELT, Rty FORID 10 T0OIE 2 &EL L 7,

ALTER SESSION SET OPTIMIZER_MODE = FIRST_ROWS_10;

OPTIMIZER_MODE /%5 X — X DIED(EIZ. SHOW 2~ F2FEHL TR RTEET, ZDavy Fliiz—
TAVTAXMEKETZ2a~<v Y FTHB I EIHFERLTLZE W, PSQL TiE, SHOW a~< > FIZRD L 51
fEHXNE T,

SHOW OPTIMIZER_MODE;

optimizer_mode

first_rows_10
(1 row)

FIINTF—RR—R BEDOH % SHOW 2~ > FOESUIRD B H TF,

SHOW PARAMETER OPTIMIZER_MODE;

optimizer_mode
first_rows_10

ROFNZ, SELECTa~Y FTe Yy b LTI AREBELE— FERLTVWETS,
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SELECT /*+ FIRST_ROWS(7) */ * FROM emp;

empno| ename | job | mgr | hiredate | sal | comm | deptno
————— e T T Tt St T LR
7369 | SMITH | CLERK | 7902 | 17-DEC-80 00:00:00 | 800.00 | | 20
7499 | ALLEN | SALESMAN | 7698 | 20-FEB-81 00:00:00 | 1600.00 | 300.00| 30
7521 | WARD | SALESMAN | 7698 | 22-FEB-81 00:00:00 | 1250.00 | 500.00| 30
7566 | JONES | MANAGER | 7839 | 02-APR-81 00:00:00 | 2975.00 | | 20
7654 | MARTIN| SALESMAN | 7698 | 28-SEP-81 00:00:00 | 1250.00 |1400.00| 30
7698 | BLAKE | MANAGER | 7839 | 01-MAY-81 00:00:00 | 2850.00 | | 30
7782 | CLARK | MANAGER | 7839 | 09-JUN-81 00:00:00 | 2450.00 | | 10
7788 | SCOTT | ANALYST | 7566 | 19-APR-87 00:00:00 | 3000.00 | | 20
7839 | KING | PRESIDENT| | 17-NOV-81 00:00:00 | 5000.00 | | 10
7844 | TURNER| SALESMAN | 7698 | 08-SEP-81 00:00:00 | 1500.00 | 0.00 | 30
7876 | ADAMS | CLERK | 7788 | 23-MAY-87 00:00:00 | 1100.00 | | 20
7900 | JAMES | CLERK | 7698 | 03-DEC-81 00:00:00 | 950.00 | | 30
7902 | FORD | ANALYST | 7566 | 03-DEC-81 00:00:00 | 3000.00 | | 20
7934 | MILLER| CLERK | 7782 | 23-]JAN-82 00:00:00 | 1300.00 | | 10

(14 rows)

5.2 Access Method Hints

</ div>

ROy M, AT 4AEBV L —2a 727 ALTHIR LY FBERT 2 HEICHELE T,

Hint Description

FULL(table) ‘table’ THRER S — T VT ¥ VAF ¥ U BFITLET,

INDEX(table [ index ] [...]) “table’ T 'index AL T, VL —>a Y7 7ERALET,
NO_INDEX(table [ index ] | VL —> a7 72 RAF 372HIT table’ T Vindex” ZfH L2 WTL 72
[..]) X,

NA

X 512, ALL_ROWS, FIRST_ROWS 3 XX FIRST_ROWS(n) b ¥ F2{HHTEE 9,
Al

P TINT TV r—a ilE,. 7T 44 Py hOMRERT DI DRT—XB VWD, Z0D
7 a >k OFITIE, Advanced Server bin %77 4 L2 MV IiZH B pgbench 7 V) r— 3 ViZ
X o TERENTRITT — ZR—=RZHHL £,

XDFNETIE. bank. pgbench_accounts, pgbench_branches, pgbench_tellers. pgbench_history
DERPBASNLHHINTOT —ZR—ZAZEM L £T, -s 204 T2 a3, Rr—V 77727 %20
PREELET, ZHUTXD, 221 100,000 7 A7 > D20 D75 ¥ FHER X 1L, pgbench_accounts
7 — 7 W2 &7 2,000,000 17, pgbench_branches 7 — 7 /U2 20 fTMER SN E T, 10D T 7 —03%& 7
5 U FICE D YT HAN, pgbench_tellers 7— 7 UICEEF 200 FTMERL S N E §,

94 %5 5 & Optimizer Hints




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

LFiZ. bank 7 —&~X— 2D pgbench 7 7V Fr— a 2L £5,

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)
vacuun. . .

set primary keys...

done.

ZD%, FEFS500,00 DTy a yBUEINE T, 2T XD, pgbench_history 7— 7 ILIZ
500,000 T ATTENEF T,

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

RDR—=J1Z%i L)
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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)

ROERIIRDEBHTT,

\d pgbench_accounts

*

Table "public.pgbench_accounts"”

* Column | Type | Modifiers
__________ A
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 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
__________ +_______________ ——— o ———
bid | integer

+
tid | integer | not null
|
tbalance | integer |

filler | character(84) |

Indexes:

* "pgbench_tellers_pkey" PRIMARY KEY, btree (tid)

\d pgbench_history
Table "public.pgbench_history"

Column | Type | Modifiers
________ +_____________________________+___________
RDR—J1ZH )
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tid | integer |
bid | integer |
aid | integer |
delta | integer |
mtime | timestamp without time zone |
filler | character(22)

EXPLAIN 2 <Y R, 72V =TIV FICE-oTEIRENAT IV E2RRLET, ROHFITIE, aid S
TARNVF—FHNTHE7=D, 4 VT v 7 AJEREDI AL > F v 7 X pgbench_accounts_pkey TEH X
E

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)

HUTIERT LI, ATy 72X BHHTA3RHDIC, FULLE Y FRHHLTREEY -7 VY v LA F v
VEREEHIL T,

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

* QUERY PLAN
Seq Scan on pgbench_accounts (cost=0.00..58781.69 rows=1 width=97)

* Filter: (aid = 100)

(2 rows)

NO_INDEX b ¥ MiE, RO XS IZA VT v 7 REMEHAT 20 iz, WAy —r ooy v AF ¥
EEITLET,

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

Gather (cost=1000.00..45094.80 rows=1 width=97)

K8

Workers Planned: 2
* -> Parallel Seq Scan on pgbench_accounts (cost=0.00..44094.70 rows=1
*  width=97)

! Filter: (aid = 100)

(4 rows)
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BIOBIT/R L7z EXPLAIN 2~ FOMHICIZ T, 750+ > FE2FH LR Y S 2§ 3 255
MEPEIST 5121, trace_hints FRENT X —ZEZRD X IR ELE T,

SET trace_hints TO on;

NO_INDEX b > MMJ &= D SELECT 2~ REDITIZHEDIRL T, trace_hints i 89 X — X —DKE X
NTVWBGEEICERINZBIERERLE T,

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 Seq Scan on pgbench_accounts (cost=0.00..44094.70 rows=1
width=97)
* Filter: (aid = 100)

(4 rows)

#ﬁﬁéﬂéwm\mm:mmm]ﬁﬁﬁTén@m CWREBLTEEN, Zhid. /1 >F vy
7X%W®XAw#WLOTD RDOFNRT LD, BV MY —F =232V I 2035 3
CrERLTOWAAREND D 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)
Index Cond: (aid = 100)

(2 rows)

5.3 Specifying a Join Order

</ div>

ORDERED 7 4 L7 7 4 7% &H T, FROMAIICV A FENTWVWERA—K—TT—T N EEE XTI/ ) —
F T T4 APIHEFRLUE T, ORDERED ¥ — 7 — FZ2Z0RWHE, 72V -4 774 <A &7 -7
PREEA—X—FERLE T,

B, Xoa<y F2HEHT2E. 774 AFIEFROMANICY A F IR TWEBTFT— TN EFEEF — &2 —
BIRTE £ 9,
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SELECT e.ename, d.dname, h.startdate
* FROM emp e, dept d, jobhist h
* WHERE d.deptno = e.deptno
* AND h.empno = e.empno;

Kpa<wy R, BEINLEFETTF— I Z2EL S T4 A FIHERLET,

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

* AND h.empno = e.empno;

ORDERED N— 3 D a~< ¥ FTlE. Advanced Server IXFFIIC emp e % dept dIZHEA L TH 6. ERE
jobhist hiZHEE L E T ORDERED 7 4 L7 T 4 TR WIEE, BEAr—&K 372V —-FTT74~4 Y
bu J: OT@*R% ﬂi j—o

111 Note * ORDERED & 4 L' 27 F 4 7l&. Oracle A X 4 LOANERES (T+) LB Z2EORE) TIIMEEL %
A,

5.4 Joining Relations Hints

</ div>
2ODT—TNEEETIHE. BEOFITMHHTE 2 3 50EH®ID D £,

o« RAMEINTEIN—THEE-T —TNE. BEEINMOT— T NLDTRTOITIH LTI EAF v >
SINFET,

e - Merge Sort Join * &7 — 7 E, FEVBSNIFNCHEEETY —FEE T, KT, 2
DDT—=TADPMATLTRAF ¥ Y I, v F Y TP ESINTHEITE 7 + — 23N ET,

e NYDaARE- T TINDBRAF Y U EN, FOREEREN ANy AaF— L TAY T any T aT—
TNRZE—RFENET, RS, I 1 DDEET—TIADBZAF v 3., ZOREERBELI Ny > 2
F—r L THEHEINT, IIDT =T~y F U IIIHREEINE T,

RDOFIZ, T3V FB1DODRATDOREGT 7V EBMNDRA TDT 7 NfFERHT L5 EEE X 57
DIHFHTEXA LT T 4~ A FDL Y 2R LET,

Hint Description
USE_HASH(table [...]) ‘table IZlE Ny Y aiEAEHHL £,
NO_USE_HASH(table [...]) “table™ IZIE Ny T affiB 2 A LRV T L ZE W,
USE_MERGE(table [...]) ‘table IZlZ~— YV — MEEGEFEHL T,
NO_USE_MERGE(table [...]) | “table' 12lZ~— Y — MEBEMEA LRV TL Z X0,
USE_NL(table [...]) “table™ IZIE A AT v RA—THREEEMEHL 5,
NO_USE_NL(table [...]) ‘table’ IR AT v RIL—=THEERMHLRNWT L 72X W0,
NA

|
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RDFTIE. pgbench_branches b > F ¥ pgbench_accounts 7 — 7L DFEEIZ USE_HASH b > b M
INET, 711 FFIE. pgbench_branches 7— 7 NVDIEEEEP SNy P 2T —TNEERT S Z
LIZED, Ny T aEEPFEHINE I ERLTVET,

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)

-> Seq Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215 width=12)
* -> Hash (cost=21.20..21.20 rows=20 width=4)

* -> Seq Scan on pgbench_branches b (cost=0.00..21.20 rows=20 width=4)

(5 rows)

RIZ, NO_USE_HASH(a b) B> M2k b, o FiEnyvars—TbNO7 Tua—F2FHT2 X5
WRHIENE T, BRIE—-IHBETT,

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
-> Seq 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

® -> Seq Scan on pgbench_accounts a (cost=0.00..53746.15.
—rows=2014215 width=12)
(9 rows)

%I, USE_MERGE b > MI 7o v Ficw—JHEDHEHZEHE L x93,

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

RDR—=J1ZH )
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* -> Seq 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
* -> Seq Scan on pgbench_accounts a (cost=0.00..53746.15_
—rows=2014215 width=12)
(9 rows)

ZD3ODT—TNDFEEGDOEITIX. 75 > FIidF 3 pgbench_branches 3 X U pgbench_history 7 —
TITAy Y afiG Ay ¥ afliG e FEIT L. RRICKHR L pgbench_accounts 7 — 7L Ty ¥ affif
FEITLET,

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)
-> Seq Scan on pgbench_history h (cost=0.00..8185.00 rows=500000.

—width=20)

* -> Hash (cost=21.20..21.20 rows=20 width=4)

* -> Seq Scan on pgbench_branches b (cost=0.00..21.20 rows=20 width=4)

* -> Hash (cost=53746.15..53746.15 rows=2014215 width=4)

* -> Seq Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215_
—width=4)
(9 rows)

COFEIZ. b FRMEALTY—Y Y — MGy Y afEOMAGbEZEEIT 2 Z LIk DEE
ShET,

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)

RDR—J12Hi L)
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* Sort Key: b.bid

* -> Seq 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

K8

-> Seq Scan on pgbench_history h (cost=0.00..8185.00.
—rows=500000 width=20)

* -> Hash (cost=53746.15..53746.15 rows=2014215 width=4)

* -> Seq Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215..
—width=4)
(13 rows)

5.5 Global Hints

</ div>

CAMET, SQL a7y FTHBREINLTFT— NIk v FOEEEH SN TEE LR, Pa—2SQL 2
Y P THSHEINLZ L ZC, Pa—REREINZT TNy 2EHTA2ZdTEET, LU b
BEra—HOHBICRRTREINFEADS, La—%2BWT 2 SQL vy FIZERENET,

Pa—NO7—7MIEAT 2 Y bEIEET2HE. Ea—RT7—71BIEe Y’V R MDD Ry
FRETREINE T,

BE

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

NFA—%

hint

RKOE Y POV,
view

table Z B L 2 — DA,
table

by AEAENDE T — T,
A

tx B EIfT I DY 2 —&, Joining Relations Hints @ & D HlIZ/R X 21TV % pgbench_history,
pgbench_branches ¥ pgbench_accounts D 3 DD F — 7N DFEEH SMERINE T,
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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;

O 2a—oER L TEREINZ2 ) 75 0B TIRLETD,

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)
* -> Seq Scan on pgbench_history h (cost=0.00..8185.00 rows=500000.

—width=20)

* -> Hash (cost=21.20..21.20 rows=20 width=4)
® -> Seq Scan on pgbench_branches b (cost=0.00..21.20 rows=20.
—width=4)

* -> Hash (cost=53746.15..53746.15 rows=2014215 width=4)

* -> Seq Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215..
—width=4)

(9 rows)

Joining Relations Hints D% T Z OFEICHAIN DL Y b2, RO XS 2 —ICHHATE 3,

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

* -> Seq Scan on pgbench_branches b (cost=0.00..21.20 rows=20.
—width=4)

K8

-> Materialize (cost=65768.92..68268.92 rows=500000 width=20)
-> Sort (cost=65768.92..67018.92 rows=500000 width=20)
* Sort Key: h.bid
-> Seq Scan on pgbench_history h (cost=0.00..8185.00.
—rows=500000 width=20)
* -> Hash (cost=53746.15..53746.15 rows=2014215 width=4)

*

*

-> Seq Scan on pgbench_accounts a (cost=0.00..53746.15 rows=2014215..
—width=4)
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(13 rows)

AN7 R a2a—ADT—7 MY bEERAT 2 Z2IMA T, ROHFNTRT LI, 77V HNDT—
TN Y b EBHATEEZS, Yo7V 5 —yarDemp T— I NMINTZZDI7 LY —TlE. emp
T—=IN%, &b CHAlENS emp 7—7NDY T I TV eHEETEHIICED, MEBLZDY—
V-V RAMEINET,

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
——————— ettt S
* 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)

JIX) =T FMERLET S VR TIORLE TS,

EXPLAIN SELECT a.empno, a.ename, b.empno "mgr empno", b.ename "mgr ename"
FROM emp a, (SELECT * FROM emp) b WHERE a.mgr = b.empno;
* QUERY PLAN

Hash Join (cost=1.32..2.64 rows=13 width=22)
* Hash Cond: (a.mgr = emp.empno)

-> Seq Scan on emp a (cost=0.00..1.14 rows=14 width=16)

* -> Hash (cost=1.14..1.14 rows=14 width=11)

-> Seq Scan on emp (cost=0.00..1.14 rows=14 width=11)

(5 rows)

P77 VAND emp T — 7N Y FEEALT, 7— 7L RAF 3y ORHOHIC, £ T v 7 R emp_pk
TAVT VI ARAF Y Y RFTTEET, 7TV =T 7 VDEWZERLTLEZI W,

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;

RDR—=J1ZH <)
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* 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)

o

Sort Key: a.mgr

* -> Seq 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

</ div>

77 # L b Tid, Advanced Server 13T LW — X & 7 — 7L ORI DF AT EE/ 2L 2 fEIBICEM L 3
NFa—sZNLa—NZXoTHIZENET), INSERT %7213 SELECT 2~ > N DF£IZ APPEND 7 4
L2 T4 7%EDT, T—INRCHBT—TNLD TV —ZAR=ZBNL AL, T— 7 IVORFZICH LW
TRMAMT 2 E5HRLET, 2OFTT 44Dy M, T—XEZNNLr7a—T 40755 %
WWRHTRAL B 9,

M ERDEBHTE,

/*+APPEND*/

B, S I7NF—EZR—R HHEDH ZRD A~ Fid, INSERT A7 — F XY FDF— X% sales T —
TNDRBITEBINT 2 K5I —AN—IZfERLE T,

INSERT /*+APPEND*/ INTO sales VALUES
(10, 10, '01-Mar-2011', 10, 'OR");

Advanced Server . Hi—® INSERT 27— F X ¥ MISAF FILDITEBINT 2 L %I APPEND £ > b &
PR-—FFTBILWRERELTLEI N,

INSERT /*+APPEND*/ INTO sales VALUES
(20, 20, '01-Aug-2011', 20, 'NY"),
(30, 30, '01-Feb-2011', 30, 'FL"),
(40, 40, '01-Nov-2011', 40, 'TX");

APPEND b > b, INSERT INTO A7 —+F XV D SELECTAJIICH EHDEZ I N TEE T,

INSERT INTO sales_history SELECT /*+APPEND*/ FROM sales;

5.6. Using the APPEND Optimizer Hint 105




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

5.7 Parallelism Hints

</ div>
PARALLEL * 77 4 A4 ¥k ¥ ME, WHRAF vy 2@kl 272D FHEINE T,
NO_PARALLEL A 77 4 A F b ¥ M. NI VLAAF v VOFHAEEE T,

S

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

NO_PARALLEL (<table>)

A

o WHNIZAF v UHE, YAFTNADNY I 7S50 R —h—2FHL T, FFEDIZZY —IZHLTT—
TNDAF %% (DFED, WHNC) EITTZLTT, 2OFaERIZED, ¥—F YT v LA
Xy R YOMOFEID RT3 —<ADAELE T,

INTA—=H

table

Ak > MBI ENZ T — T,
parallel_degree | DEFAULT

parallel_degree (&, X7 LIV RAF ¥ VIHHT2HLEDY — I —BEFET 2 IEOBETT, fHEINT
W24, parallel_degree ¥ #RE /¥ X — & max_parallel_workers_per_gather @ 5 H/NEWITAS,
T —H—DeHEE Y L THHENE T, max_parallel_workers_per_gather /85 X — X DFEHHICDOWT
X, RDIBATNZ B % PostgreSQL 2 7 X E D Resource Consumption M T2 % Asynchronous Behavior
PHIBLTLEXN,

< https://www.postgresql.org/docs/current/ #J/runtime-config-resource.html >
DEFAULT 2MEE SN TWSIHE, AlRERERARISIESHH S £ T,

parallel_degree & DEFAULT DM AR EMINZIGE, 72V =4 T 7 4 <A FRWHNELZREL ET5,
ZDGE. AT T 4 <A ¥hiparallel_workers A b L —I T X — X THEZNTWBIES, ZOfEIZ
WHEY U THERAXINET, parallel_workers A b L — I %5 X — ZDFHICOWTIX. RDGANCH
% PostgreSQL 2 7 XX #H D CREATE TABLE D [NiZd % Storage Parameters ZZH L TL72& W,

* < https://www.postgresql.org/docs/current/ #f¥/sql-createtable.html >

RIC IR < . MiHEIFRRE ST X — X max_parallel_workers_per_gather DREZMZ 2 Z L 13dH
DEEA.

£l
LUTOFENRT A —RFEDENTT,

SHOW max_worker_processes;

* max_worker_processes

RDR—=T1ZHK )
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(FHTDR—T 5 DHFEX)

SHOW max_parallel_workers_per_gather;

* max_parallel_workers_per_gather

ROFNE, 7 —7 )L pgbench_accounts DT 7 # )V b AF ¥ YERLTWET, ZJZV TS5y —r Y
VX NAF Y YPRRINTVEZEIREFERELTLEE N,

SET trace_hints TO on;

EXPLAIN SELECT * FROM pgbench_accounts;
* QUERY PLAN
Seq Scan on pgbench_accounts (cost=0.00..53746.15 rows=2014215 width=97)
(1 row)

ROFITIE, PARALLEL b Y b 2L TCWE T, ZTU TS50 T N 2059 Ry —h—%2E#T 3
Gather / — FiZ, 2200V —h—WMHEHEXNZFETHD I ERLTVET,

!1! Note * trace_hints 2% on IZRE XN TV B HE . pgbench_accounts BX X Z Do b > M EERIIXT
LT PARALLEL 287 ANLSHNT= 2 ¥ %7- T INFO: [HINTS] fTDEREINE T, B OBITIZ. ZhesD
FILEFERCHNZ R TR RINERA (OF D, trace_hints X off IZV Ly FENTVWET),

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

INFO: [HINTS] SeqScan 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)
* Workers Planned: 2

-> Parallel Seq Scan on pgbench_accounts (cost=0.00..41996.56 rows=839256..

—width=97)

(3 rows)

o8

FHTFE. max_parallel_workers_per_gather & EMEML TWVWE T,

SET max_parallel_workers_per_gather TO 6;

RDR—=J1Z%i )
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(FHTDR—T 5 DHFEX)

SHOW max_parallel_workers_per_gather;
* max_parallel_workers_per_gather

pgbench_accounts T U 27 TV — P EEFEITX 4L, PARALLEL b > MIWHIENfEEXI N TVWERA, &
HXNZT—H—DBE. 7T 4 AT OREIINE-> TAIWHEMLTWAZEIEELTLEI W,

EXPLAIN SELECT /*+ PARALLEL(pgbench_accounts) */ * FROM pgbench_accounts;
* QUERY PLAN

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

* TWorkers Planned: 4
* -> Parallel Seq Scan on pgbench_accounts (cost=0.00..38639.54 rows=503554_

—width=97)

(3 rows)

FRFE, PARALLEL b b DT X —RIZ 6 DENEEINTVWET, V—h—0HEHEBIX, ZDEE
fHe LTRENDZ XSk b L=,

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

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

* TWorkers Planned: 6
* -> Parallel Seq Scan on pgbench_accounts (cost=0.00..36961.03 rows=335702.

—width=97)
(3 rows)

WiFfE D DEFAULT fXETRIL 7 U —FITENBZ X912k D £ U2, BRI FEEORKIFELDE
HXNTWSZERLTVWET,

EXPLAIN SELECT /*+ PARALLEL(pgbench_accounts DEFAULT) */ * FROM

pgbench_accounts;
* QUERY PLAN

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

* TWorkers Planned: 6
-> Parallel Seq Scan on pgbench_accounts (cost=0.00..36961.03 rows=335702.

—width=97)
(3 rows)
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5 — 7 )L pgbench_accounts 7ZEH X 41, parallel_workers A h L —I %5 X — RN 3 IZHEZX NS X
ST E LT

1! Note * parallel_workers /X7 X — X ZFFE T 5 ALTER TABLE 2~ > FDZ D7 x—<v ME, * 7
INTF—=ZR—=2 EEERH D A,

parallel_workers €%, PSQL\d+a~ > FTHRRENFE T,

ALTER TABLE pgbench_accounts SET (parallel_workers=3);

\d+ pgbench_accounts

® Table "public.pgbench_accounts"

Column | Type | Modifiers | Storage | Stats target | Description
————————— T s et T Aaiae e LT LR
- 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

T, MiFIE7 LT PARALLEL b ¥ MR ESINHGE. R LTETHIN 2 7V —h —DEIZ
parallel_workers /87 X — X DfHIZ/Z D ¥,

EXPLAIN SELECT /*+ PARALLEL (pgbench_accounts) */ * FROM pgbench_accounts;
* QUERY PLAN

Gather (cost=1000.00..242522.97 rows=2014215 width=97)
Workers Planned: 3
* -> Parallel Seq Scan on pgbench_accounts (cost=0.00..40101.47 rows=649747.
—width=97)
(3 rows)

PARALLEL b > + Ci%|EE % /=1 DEFAULT %2853 % £, parallel_workers iXEN A —N—F 4 F &
NEJ,

XDFENE, NO_PARALLEL & > F 2R LTWEF, trace_hints 23 on IZERE IN TV 35A, INFO: [HINTS]
Xt —I1F, NO_PARALLEL BV FDEDIC NI LI AF ¥ Y ESEINEZZ B RLTWE Z 2 IZHEE
LTL XL,

EXPLAIN SELECT /*+ NO_PARALLEL (pgbench_accounts) */ * FROM pgbench_accounts;
INFO: [HINTS] Parallel SeqScan of [pgbench_accounts] rejected due to
NO_PARALLEL hint.

* QUERY PLAN

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

RDR—=J1ZHKe )
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(FHTDR—T 5 DHFEX)

(1 row)

5.8 Conflicting Hints

</ div>

aAvw Y FIZ2OLEDRET ALY PR EENTWBHE, = AN—3FETI 2L P EEHALE T, X
DFERIZ, BWVZFETS Y bERLET,

Hint Conflicting Hint

ALL_ROWS FIRST_ROWS - all formats

FULL(table) INDEX(table [ index ]) ‘<br /><br /> "PARALLEL(table [ degree ])

INDEX(table) FULL(table) <br /><br /> 'NO_INDEX(table) ‘<br /><br /> PARALLEL(table [
degree |)

INDEX(table index) FULL(table) <br /><br /> NO_INDEX(table index)'<br /><br /> PARAL-
LEL(table [ degree ])

PARALLEL(table [ de- | FULL(table) <br /><br /> INDEX(table) <br /><br /> 'NO_PARALLEL(table)
gree |)

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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B 6= dblink ora

</ div>

dblink ora Z{FHT 2. VE— b A I NP —N—IfFEBD 7 TV ZFITTEF 3, dblink oralk. Advanced
Server N B F 5 7L 25 MMARTE X )z SELECT, INSERT, UPDATE % /-1% DELETE ¥ — X Z A[HEIC T
3 0CIR—ADT —RZR—Y 7 2R3,

#eF T T NT — BN — ANDHERHH

F I I NDOEREEINCT 2121F. ROV = 7H A b LR TAFTE S Oracle D OCI R A N=% K
v >ua— KL%, <hitp://www.oracle.com/technetwork/ 7 — & ~X— Z/ database-technologies / instant-client
/overview / 4 7 v 2 X html >

Linux DHE. Xv>a—RLEFASFSINVAL VY REXY 275472 M2 libclntsh.so 94 75 VU BE%
NTWVWERWEES, Xvra— KL= g v%fT libclntsh.so WO HKFHTITDS VR v 7Y &~
TR 2RERDDET, A VARV VNI4T T4 L7 PUVRBEHIL, Roavwy REFETL
£9,

In -s libclntsh.so.<version> libclntsh.so

Z Z°T. versionlZ libclntsh.so 94 75U DAN— a VHETT, #:

In -s libclntsh.so.12.1 libclntsh.so

F 5 7N —N—ADY ¥ 7 VBT BHEIIZ. OCI K T £ NDIEFT% Advanced Server IZfER s 2 XELH
D%3,

Linux @ LD_LIBRARY PATH BRIEZE%K (£ /=13 Windows D PATH) #* 57NV 2 547 P4 VAL — 3
TA4LZMUDLibT AL PVIERELET,

Windows DIFED A, {8 D IZ postgresql.conf 7 7 4 /LD oracle_home FHE/$T X — X D% FET
X ¥ 73, oracle_home FE/$T X — X THHE XN /-{HIX. Windows @ PATH BRIGEEZ A —N—F 14 FL
S

Linux Tl LD_LIBRARY_PATH BBIEIRIEZ M (WindowsPATH BRS 255 % 7213 oracle_home FHE /ST XA — &)
1¥. Advanced Server Z A X — + § 3= NCHEYNCERET 2 DHELD D T3,

Linux ¥ — Y2227 Y 7+ 2 LT Advanced Server # 2 X — F 3 35E51F. X7V F A pg_ctl 22—
T4 V)T 4 ZMEUH LT Advanced Server # A X — b T3 ZIZEMICR 2 L5112, $—ELRZAZ VT A
“C LD_LIBRARY_PATH 2SR E XN T WS Z ¥ ZHER L TL X W,

#% Windows D& : ** postgresql.conf 7 7 4 /LT oracle_home RE T X — X ZRET I, 77
ANERREL. ROITEBMLET,
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oracle_home = 'lib_directory'

lib_directory % oci.dll # &% Windows 74 L' 27 bV OZRNCE X2 $7,

oracle_home FHENT A —XRERE LK. BEHEANCTBZEY—N—%2VRX—FTI20EBNHD
F9, Windows W —E 23y Y — b —N"N—2HEHL 75,

6.1 dblink_ora Functions and Procedures

</ div>

dblink _ora lZ. XOBEEY o —I v 2P R—FLTVWET,

6.1.1 dblink_ora_connect()

</ div>
dblink_ora_connect() 7 7 7 ¥ a i, -V —EOERBEREMFHL T 7 71T =X R=2ZA

DEREHILE T, TOT7 72272 a Q32 20RABHN T, BOID T 4+ —LDT 72T v IR
DEBHTT,

dblink_ora_connect(<conn_name>, <server_name>, <service_name>, <user_name>,

<password>, <port>, <asDBA>)

Y5PR
 conn_name . V¥ 7 OA4HIEZIEEL £7,
+ server_name (¥, K2 FDLHTEI/EL LT,
e service_name l¥, Y —CRADHAFIEZHEL 7,
e user_name ¥, F—N—A"DEHUHHE N HHTZIEL £,
* password (X, T—VHFNCEEMNT SN2 RAT - FE2IEELE T,
e port 3 KR—FEESEHBELET,

F 5 7 VY — N—"T SYSDBA it 2 B3R T 3355, asDBA X True T, TDNRIX—RIFF T aFi,
B L7256, 7 7 4L MEIX FALSE T3,

dblink_ora_connect() D\HD 7 + — Ald. TEXTEEZERL 73,

dblink_ora_connect() 77 27> avD2HBHD 7 + — LD T2 F v IERDEEBH T,

dblink_ora_connect(<foreign_server_name>, <asDBA>)

I5FR -

» foreign_server_name |, NP —NOLFIZIEEL 5,

112 % 6 = dblink_ora




Database Compatibility for Oracle Developers Guide, 'J 1) —2X 14.1.0

F 5 7 )LH— N—T SYSDBA KitEZ TR 2354, asDBA L True T, DRI XA —RIFZF T aF I,
B L725E. 57 4L MEIZ FALSE T,

dblink_ora_connect() 772> avD2FEHD 7 + — AT, F—"—~"DOEHRELIHELT B & =2,
HHTER SN —NDHf T a7 4 ZfEHTEE T,

dblink_ora_connect() 77 > 2> a YD 2HEHED 7 + — L MU H THIIZ, CREATE SERVER 2~ K%
FHLT, SATLT—INAADY 7 OEFE a7 4 ZIREL %9, dblink_ora_connect() 77 >
72 a RO T L %1%, CREATE SERVER 2~ Y RTIREIN=H —N—ZHi%2 VU > 7 OLFICE x4
AET,

dblink_ora_connect() D2 HEHD 7 + — 4lE. TEXTEZEL F 3,

6.1.2 dblink_ora_status()

</ div>

dblink_ora_status() 77 27> avii. T—ZR—ZaAx 7 aYyATF—RAREKRLET, ¥ %xF ¥
BFEXOEBH T,

dblink_ora_status(<conn_name>)

5P .
conn_name (¥, VY7 DELHIREELET,

EXNEGRN T 7T 4 TRIBE. 77227 a IZ TEXT DfEOK 238 L £7,

6.1.3 dblink_ora_disconnect()

</ div>

dblink_ora_disconnect() 7 7 > 7 > aviITF—&EZR—Rax7aryEHLET., ¥ F ¥ IERD
*BHTT,

dblink_ora_disconnect(<conn_name>)

BFh .
conn_name (¥, V7 DLHIERELET,

Ty a X TEXT AR L £5,
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6.1.4 dblink_ora_record()

</ div>

dblink_ora_record() 77 > 27> avid, T—EAR—ZADLLEREIELET, 72 F 23RO BD
T,

dblink_ora_record(<conn_name>, <query_text>)

BFh .
o conn_name X, U Y ZOHAFIRIBETLET,

o query_text 1. A7 NP —N—THUIHEN23 SQLSELECT A7 — F XY FDOTF A EFEEL
s

7723 aIESETOF La— RERLET,

6.1.5 dblink_ora_call()

</ div>

e
o

dblink_ora_call() 77 > 7> a i, 7717 —&XR—ATIESELECT A7 — h X ¥ FB2FEITL.
Bbey b2BRLET, 75 F X REROLBN T,

dblink_ora_call (<conn_name>, <command>, <iterations>)

15Fh
* conn_name ¥, V¥ 7 DAHIEEEL £ T
e command (X, AT NP —N—THLHINE SQLAT—F XY FDTFAMEIBELET,
e iterations ¥, A7 — FX Y MPOE[TFEINZEHEIEEL £F,

7727 a I SETOF La— FZIRLE T,

6.1.6 dblink_ora_exec()

</ div>

dblink_ora_exec() 7R —I %, VE—FT—AXRX—XTDML £/1ZDDL 25— b X ¥ kBT
LS, X F v EROEBHTT,

dblink_ora_exec(<conn_name>, <command>)

BFR .
o conn_name X, UV ZOHARIRIBETELET,
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e command (¥, A 7Y — N—THUH X5 INSERT, UPDATE ¥ 7-!% DELETE SQL A7 — h X
FOTFAMERIRELET,

T 77 aiivoID IR L 9,

6.1.7 dblink_ora_copy()

</ div>

dblink_ora_copy() 7 7 ¥ 2 ¥ avii. A5 7 NVvF7F—=71% EDB 7—70iIZa¥¥—L %7,
dblink_ora_copy() 7 7 ¥ 7 ¥ a ik, a¥—3NTO%ERT BIGINTHZRLFF, 73 F vl
RDEBHTT,

dblink_ora_copy(<conn_name>, <command>, <schema_name>, <table_name>,

<truncate>, <count>)

15Ph
* conn_name (¥, V¥ 7 DHHIEEEL T,
o command |, 47 7N — N—TIFPHEN2 SQLSELECT A7 — XY FDT XA P RIEEL X T,
e schema_name l&, X—7 v P AF—<OH4HTZIEL $£7,
* table_name . & —7 v FROAFIZIEL 7,

o truncate ¥, H— =33 ¥ —DH{ICT — 7 /L% TRUNCATE T AXNERH A0 Y I 0 riEEL £7,
TRUE Zf8E LT, ¥ —"—2F— 7 )L% TRUNCATE T ARXENDH B Z £ #RLE T, truncate |3+
T aF, BLEE, fHIZ FALSE T,

ecount (¥, nLA—FITLWRRAT—XRABHRELER—FTE2E5Y—AN—IZHRLET, niHEEX
NEBEETT, 777> a OEITHIZ, Advanced Server 1377 >~ b DRIEZ ¥ IZEKE INFO D
BHZH LU %9, #il. FeedbackCount 5 10, dblink_ora_copy() D&, 10 L a— K Z 2 IZ@HA
FELET, count 134 7> aFiL, BELEGA, HIZO T,

6.2 Calling dblink_ora Functions

</ div>

XKopa<r Fid, dblink_ora_connect() 77 v 27 a v L CTHEEEEILET,

SELECT dblink_ora_connect('acctg', 'localhost', 'xe', 'hr', 'pwd', 1521);

ZOFITIE, 22—V HRThr £ %2V — K pwd Z{#HH LT, K— b 1521 (localhost L) THITZh TV
% xe HEMTIF OV — IR L 3, #EHidnlacctg 2 LT, i dblink_ora BAEUEFESHI &
X ZDEMEBRTEE T,

KD < RiZ., edb_conn ZRIFIF DIEHT dblink_ora_copy() 7 7 7> a Y% LT, ora_acctg
LWIHELHTIDT— T (X5 703 —n— 1) 25 empid 3B L deptno 5% as_acctg & 1F D Advanced
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Server DA Y ARV AD public AF —<IZH BT —7MZa¥— L% T, TRUNCATE 4 7' a V5 &
N 3DT74—KNw I hT Y MBEEINET,

edb=# SELECT dblink_ora_copy('edb_conn', 'select empid, deptno FROM

ora_acctg', 'public', 'as_acctg', true, 3);
INFO: Row: O
INFO: Row: 3
INFO: Row: 6
INFO: Row: 9

INFO: Row: 12
* dblink_ora_copy

(1 row)

JR®D SELECT 27— k X~ M&, dblink_ora_record() 7 7> 27 ¥ a v ¥ acctg #%fzH LT, 572
N = N=2 S HEHRERIFL £ 3,

SELECT * FROM dblink_ora_record( 'acctg', 'SELECT first_name from employees') AS.
—1t1(id VARCHAR);

ZDa<y Fix. employees 7— 7LD first_name IO FTRTHOZY PV EEL YR M EIIELET,
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ZE7E Open Client Library

</ div>

Open Client Library &, # Z Z /L Call Interface & 7 7V o —> a Y OMAEEREZREEL £3. AT
my 274> INTW=7 7Y 7 — a i, EDB Postgres Advanced Server £721&4 7 7 V57— X R—
ADWTNUHITENEL, 77V r—>ara—F2IZL ALYZEHELEH A, Open Client Library ® EDB 52
i CcTtihEhTVET,

RDXZ, Open Client Library ¥ %+ < 27U Call Interface 7 7V 7 —> a Y AR v 7KL TOVE T,

Oracle Call EnterpriseDB's
Interface Open Client Library

Same

Application Programs Application Programs

Published API Compatible API

Open Client Library
Libpg

Wire-Level Protocols

1: Open Client Library

Open Client Library & ¥R — + SN 2 BEREDFEHIZR #7712 DWW T, * EDB Postgres Advanced Server
OCL Connector Guide * 2SR L TL 723\,

https://www.enterprisedb.com/docs/ocl_connector/latest/

I Note * EDB (&, # Z 7/l Real Application Clusters (RAC) ¥ X (84 7 2 /L Exadata T® Open Client
Library Off i Z %R — 1+ L TOWE R A, HihO 47 7 VEEIE. D EDB #FTIFFHMHERED EhT
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ZE8E Oracle Catalog Views

</ div>

FAIZINAEZBT Viewsld, A7 I7NVT—=XT 47> aF )V a— A OH 2 5ETT — 2= 4
7Y MCHETAEHRERMELET, PR- IR TVE L 2 — 1T 2EHIZ. ROBFICH S T+
Z 27 )V Developers Catalog Views 7' 4 KD 7 — X X— 2B A F) TAFTEET,

https://www.enterprisedb.com/docs
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FEI9E Tools and Utilities

</ div>

Hf OB 2y — N a—T 4 VT4 7077 M2k D, BFEEIFHNEN-ERET Advanced Server % 1
ET& %3, Advanced Server YR — b T3V —ILIRDEBH T,

EDB *PlusEDB *Loader EDB *J v 7 -8IlNT > XA LGy — L7 —F 527 F + (DRITA)

Advanced Server THHR— F XN TV B EREDFEMICOWVWTIE, XD Web %4 b TATFH[EER A5 71
Developers Tools and Utilities Guide D7 — X X— 2 F#atky * 2SI L T2 E W0,

https://www.enterprisedb.com/docs
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F10= ECPGPlus

</ div>

EDB 1% ECPG ( PostgreSQL 7"V 2> >%1 J) %Z#Lik LT ECPGPlus Z{ER L % L 7z. ECPGPlus Zffif 3
22, C77Vr—ya iZdAASQL a~v Y REED S N TEE T, ECPGPlus Z{#H LT, H
DIAASQL A<y REEal7 U r—yarvzary{rdse, SQLa— RIEYF=v27Eh, CI2
EfiEhE 5,

ECPGPlus {Z. Advanced Server 7 — X X— QIR EINTWBIHE, C 7025 AL TPro  *C B
Y R—bPLFET, ECPGPlus 3L THHYR—FPLET .

%5 7L Dynamic SQL —/j7% 4 (ODS-M4), -Pro *C HftoE# 70y 7, ¥ 57V F—&ZR—2A L H
D H B CALL 27— F X ¥ |k,

ECPGPlus ® Pro * C ¥ 8— + ¥ LT, BEGIN DECLARE SECTION 3 X X END DECLARE SECTION
BRTIZ2EDIZMNEEIDD XA,

ECPGPlus D OFEMIICOWTIE, XD EDB ¥ = 7% A %5 AFTE %* EDB Postgres Advanced Server
ECPG 2427 X5 4 F*E2ZML T I,

https://www.enterprisedb.com/docs
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Z11E System Catalog Tables

</ div>

AT LS AT T —T NI, Advanced Server CHEHFIRER T — AR—ZAF TV = 7 FDEBRDIEEN
TVWETS, YATLAT—TNADLA 7Y VIEBINZ Y T2 "B ET, YRAT LT — TV
HENTVRERIKFET 27 SV r—>a v Z2ER L TWA5E, BIfFOA 2 a7 2 —2 T 272,
ARV 2 =R LTI AT LT —TINVDEENL T TV r—> a2 2 BEHDHLET,
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