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fundamentals

EDB Postgres Advanced Server i3, LY X =754 PO T =&V V) 2 —> a Y 2EHT 57D HHT
XV ERHLET, IS DEERLMBEEIX. EDB Postgres Advanced Server Dikal, £, B I UE
S INECAVASS- 3 8

1.1 Benefits of EDB Postgres Advanced Server

EDB Postgres Advanced Server (&, 7 — 7> Y — 2 ®D PostgreSQL 7 — X N\ — 2 IZHLIREREZ B INT 2 A &
YE7RIHMEDT - XR= 2P —N—TF,

EDB Postgres Advanced Server (&, 2 I 2 =7 « Postgres IZTEET 2HEHEICIIZ T, =¥ 2 —75 1 XHHE
ZEMET 2 X5 ICHFFESNTVET, Zho DR

* Help database administrators to maintain and operate EDB Postgres Advanced Server databases
* Include enhanced SQL functionality and other features that add flexibility and convenience

» Extend Postgres security with features designed to limit unauthorized access

* Assist with performance monitoring and analysis

* Include multiple features designed to increase application programmer productivity

* Advanced replication support (version 14 and higher) o

EDB Postgres Advanced Server (Z1%, Oracle 7* 5 Postgres \D#1T% (£ 3 % KE D Oracle compatibility
features HH H £7,

EDB Postgres Advanced Server (Z1&, Oracle 7 7'V 77— a Y THR— F IN TV A OB RIS
SILRIERE. RO XICHME DO H 2 T ny—Yyuy vy, TR YRXFrhEura— BXU
EDB O Oracle A2+ 27 %, EDB  *Plus, EDB* Loader 3 X U0 % < @Y —)L & BhE,

EDB Postgres Advanced Server D X ¥ ¥ —N—3 3 V&, PostgreSQL DAY ¥ —NN—=T 3 ¥ Y J—RITH

HETHEY ) —RINFE T, EDB Postgres Advanced Server (&, j#% PostgreSQL XY ¥ —N—Y a > )
V—RAD 1~2 20 AKICYV—RAENET,

EDB Postgres Advanced Server (& Linux x86-64 . Linux Tl IBM Power 3 X ¢f Windows x86-64 TH K — b
INTVET,


https://www.enterprisedb.com/docs/pgd/latest/
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1.2 Database compatibility for Oracle developers

EDB Postgres Advanced Server (&, Postgres DL v 7, 7 14—, BITEHEZ Oracle D X 5125 279,
BATRICE X 22— PP, TQIKETE £3, Oracle HIMEMREZ 3% &, Oracle FIC
R ENTZ D7 TV r—> a v e /MRE 73 F o 72 { £ 4312 EDB Postgres Advanced Server T
FITTEET,

EDB Postgres Advanced Server (&, Oracle H¥ 224 L % 3,

* Stored procedure language (SPL) X b7 R/ R> —T %, 77> ay, PUH—, o i—=ID
T—=BRR=2AY—N—=H 4 F7 TV r—varudy 7 2flT 255

» Data types that are compatible with Oracle databases

Oracle SQL ¥ A1/t d & % SQL statements

SQLRAT— X+ BIUITRY =Yy rnYy 7T T % System and built-in functions
e Oracle DT =& T 4 7> aF V) e BHfED®H % System catalog views
* Additional compatibility with Oracle MERGE ,

IMBSEIHE TREER - B D H 2 SQL L, 7— 48, B XL 2 — SQL reference , - Built-in packages
DEL IRy F—ID—HTHZ TR —I 777 ¥ ayilioTiRtsh 2 B, - Hift
WoHsY—Le1—7 497 1 EDB *Plus, EDB* Loader, DRITA, ¥ X f EDB*Wrap Tools, utilities,
and components @ EDB Postgres Advanced Server 1 > A b —/WIZZENE T, - Oracle Call InterfaceOCI %
FHLUTERSNZT TV r—2 a DA, EDB @ OpenClient 74 77V —%, ZOA5D7 7V 7 —
YarvrOMEEMANEZIEML £3, EDB OCL Connector ZZf L TL 72X\,

1.3 Terminology

LUROHGEEIX. EDB Postgres Advanced Server DFREE 2D 3 VR —3 > M 2 HE T 2 7 DICEETT,

131 T—EAR—XAGF—N—RIA I & —

TR ERFBLUOEHETE 2 FEMBELIRMET 20 —N—T 0t R, T—ZR—XT7 7 VEEHEL, 7
FGATY N T TV =2 arh o T —ER=ANOEHRZZIAN, 77472 MRboTTF—&R—
R702ariEFEITLET, 7T —AR—ZAYF =T 8t R postgres £ MHINE T,

132 T—ER—RIVFXE—

F—ZR—=2DaL 7> a EBRT2—EOTF 1+ 27 LG, 779AX—1X, T —ZRXR—ZAH— "—
DHE— A VAR VAL >TH—ERENET, T—ERXN—RT7 TR X —|ddata T 4 L7 b VITRIFX
NE¥, EBFFHFT—EZRX—2ADdata T4 L7 FU%ENFS 7 7 A VY AT LIHRIFELIRWTL 20,

1.33 #7771

Postgres 1% 7 7 A MV A F ENTWVWE T XA —X—ZFH LT, EBHFE. X2V 71 RE. Hi
BfE, Bl aXy rRErEETEET,

4 % 1 Z EDB Postgres Advanced Server fundamentals


https://www.enterprisedb.com/docs/ocl_connector/latest/
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Structured Query Language SQL &, 7 —&RX—XIZ7 7t AL TIMET 20 DIFHEFETT, 2o
AL, SQL ZIET 27200 d R 7 7> 2 Y ORBEEREL, X0FEElZ FF 2 XY bAD
RAVRERBELET, 2OFa— bV TATRE, $YINT—ER-R2HH L, FELBZICOWT
AL E3,

2.1 About the examples

FFaXy MTRENTWBHITIE, PSQL 7027 2 %A L TWEF, PSQL X, Postgres DX — 3
AR—=ZADAIY R IA VA VR —T 24 ATF, PSQL DFHKFICEHE R "IN T s 7 M, F#r
INTWVWBEERAL Y M2 ILICHBICT 272012, oD TIEEKRIATHET,

Examples and output from examples are shown in a fixed-width, white font on a dark.
—background.

PNCBIE S 2 ROBEERARA » 2R LE T,

« EDB Postgres Advanced Server D4 > & +—/LHIZ, il [A] UAER 2B $ %1213, Oracle 7— & X —
A HBEDD 2WME 77 4V F 2 BIRT 20E DD £, PSQL TROaA~YY FEFTL, £
MRENTAEREZIRTZICED, T74 LV NOHEBMOH 2R EHRETEE T,

SHOW edb_redwood_date;
edb_redwood_date
SHOW datestyle;
DateStyle

Redwood, DMY

SHOW edb_redwood_strings;

edb_redwood_strings
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» fIClx. EDB Postgres Advanced Server D A{ > A b —LRHZERB L v — RNy T 7—7
)L dept . emp. BXU jobhist ZHFHL ET, emp 7—7/UiE, Bl R UHERZHEET 512X
RN T 2RENDH D P VT =4 VAP —=LENEF T, enterprisedb A —,8—ZL—H—¥ LT EDB
Postgres Advanced Server IC1 274 > L, KDa<wy REFTLTMIF—2EMILET,

‘ALTER TABLE emp DISABLE TRIGGER USER;

®%T. ROa~xy FEHEHLT, emp 7—7AD MU I —FH7 7574 HLTEET,

[ALTER TABLE emp ENABLE TRIGGER USER;

2.2 Conventions used

CITHATA FFa Xy P THHINATWAIRANL, Linux & X7 A ¥ Windows & A7 A DW /51258 H
INFET,

FTALZ FURRE, ATy a2 LR Linux BRTRRENE T, Windows & 27 L TIEET 535
By TALVZPMURABRIATITXFLLan Y THED, A79 3 2DRDOVIINY I RT v 2%
L%,

Z DTERD—ERIZ. PostgreSQL B & IF EDB Postgres Advanced Server 7 — X X— A > 2 7 L FARRICEF X
N25E03H D ¥£3, EDB Postgres Advanced Server 1%, EDB Postgres Advanced Server ZZ5 % 72912
XN E T, Postgres ¥, —fRAIIC PostgreSQL ¥ EDB Postgres Advanced Server Dij /5% S8 $ % 72
WHEAZINE T, TOH220DT7 —EZR—AY AT 12Xl 208D 256, FiE DRI PostgreSQL
% 721 EDB Postgres Advanced Server M X £ 5,

PostgreSQL ¥ 7z 1% EDB Postgres Advanced Server 8D A4 Y A b =7 4 L7 b U RRIX, POST-
GRES_INSTALL_HOME ¥ MHINFE T,

o N—Ta » 10 OGR4 > 2 b — 5 — %2 L TH{TE 117z EDB Postgres Advanced Server Linux
A YA M= DFE, T 7+ M /opt/edb/asx.x T,

« RPM 28w & — Y Z{#if] L THFT X5 EDB Postgres Advanced Server Linux 4 > 2 b —/LDFE, 7
7 4V Md/usr/edb/as<xx> T. <xx> & EDB Postgres Advanced Server N—3 a Y HF ST,

» EDB Postgres Advanced Server Windows 4 > 2 b —/L D&, 77 4L b C:\Program Files\edb\
as<xx> TT, HFA—Ya VBB x.x THEAN—Ya v 10 IEOEEIE xx TREINET,

2.3 SQL tutorial

EDB Postgres Advanced Server iZ, YL —>3F I T7—FRXR—AEE X7 L RDBMS T3, Ziud. U
L= a3 icehTnwa 7T — 22 BT30S AT LA THLILEERLET, YL—ary
. RENCT—=T I OFCEREETT, &7 — 70U, 1T04IMIaLr s> ary T3, REDT—T L
DEITIE, FCHAFTTDF] oty b3 D, BINIKED T—2 21 FTT, FOETOIEFEE
ENTVETA, SQLIFT— 7 VHDITONEF 2R L TLRAEL R W Z EIER LT EE WL L, £R
D7=DITHRINICY — T2 IETEE T,

6 # 2 = SQL fundamentals
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T=TME T—ER=R 27—t Eh, H—D EDB Postgres Advanced Server £ > A X >~ 212X - T
BHEINSET—ZR—ZADaLryarid, 7—ERX—RTFTAZ— 2K L £7,

ZOFa—FUTATIE, Y INF—Z_X— X% # LT RDBMS OELHERERZHAL £ 9

2.3.1 Sample database

ZDFa— b Y TATIE, PV INTF—RR=RAEBHHL T, ERAPSEERT — X X— XD % HH
L%,

Accessing the sample database

EDB Postgres Advanced Server 234 Y A b —)LEN 5 &, edb LWV I HKHETOY ¥ LT — X=X HEH]
WIERENE T, 2OV TILTF—EZR—2ZEK, TDF 22— b 7)1 T/usr/edb/asl?/share 7 14 L
ZMVIZHBAZ YTk edb-sample.sql ZEITLIRICHEHEINE T —T L Fars an&FEhTn
s

ZDRAZY) T MERDZ 2 ZITVWET,
e R L TCVWATFT —EZR—A WY IV T—T N Fars AR LET
o T—T X BT RTOMER% PUBLIC 7L — 725

F—oeTur o a3, BEODL—F—Nr—Tnras—I v BENT 2RI H 2B RADER
DR F—<IEREINET, ROa<wY REFITLT, MBEARZFRTEXET,

SHOW SEARCH_PATH;

Postgres DX — I FILRN—=Z2D 78> bLY RTHSPSQLDaA~Y REEHL T, MRARELHTE
£9,

Overview of the sample database

PO TNT—ER—=21F, HBNOREXBEZRLET, Jhuaid, /EE, M. BIORKEXBEDEREL
a— FDO3FEEDL a— FBRZENTVE T,

BUEER I, BAES. 4A1. BHHE. 5. B2 —Yry—2d D E3, —HORNERIZ. K5
WA TazlyraryeBERLTVET, HEEEEOERIETANT emp 7— 7 IVIHRFEINE T,

B IABHEIHIBANCEZRTDH 2720, 7T— ZR—AZHPADGHZEBH L £, SEEOMEEIZE
FRCEID Y ToNE T, FEFNE. —EOHMES L HWERTTHAI SN T T, FEHNE 1 DDA
HAFToNET, HMABEO TR TOERIE dept 7 — T VIREFEEINE T,

FtE, EEBRO T 2B T 2 EHMO B L TVE T, —HOREEBIIRHICRIEHL, X
FXERBEMEET LD, AL, MBEEEFLIZD L TEF L, MEBDORT —XREEN
HETLHr, DHIURTORY > a Y ORTHEZRERRLE T, BBH. LV M. H5. BXU
AT —=RAEEOHHEZEGH LY a 7L a— RPBIMINE T, TNTOMNEEEEIL jobhist 77—
TVIHERFENE T,

Kidz, YV TINTF—BER—ATF—T VDL T 4T 4 BRKTT,

edb-sample.sql A7V 7 MIRXDELBH TT,

2.3. SQL tutorial 7
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deptno

dept

dname
loc

i

i jobhist

ermpno empno
startdate

ename

job enddate

mar job

hiredate sal

sal comm

comm deptno

deptno chadesc

1: Sample Database Tables

functions, triggers, etc.

BEGIN;
/

Create the dept table

CREATE TABLE dept (

Script that creates the sample tables, views, procedures,

Start new transaction - commit all or nothing

Create and load tables used in the documentation examples.

deptno
dname
loc

Create the emp
CREATE TABLE emp (
empno

ename

job

mgr

hiredate

NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
VARCHAR2 (14) CONSTRAINT dept_dname_uq UNIQUE,
VARCHAR2 (13)

table

NUMBER(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
VARCHAR2(10),
VARCHAR2(9),
NUMBER(4),
DATE,
(RDR—J12Hi )

% 2 & SQL fundamentals
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sal NUMBER(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm NUMBER(7,2),
deptno NUMBER(2) CONSTRAINT emp_ref_dept_fk

REFERENCES dept(deptno)

- - Create the jobhist table

CREATE TABLE jobhist (

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

job VARCHAR2(9),

sal NUMBER(7,2),

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

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

(BIDR— 5 D %)

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) ;

(RDR—J12HKi )

2.3. SQL tutorial




EPAS Fundamentals, ') ') — X 18.1

FIDOR=IH 5 DHEX)
INSERT INTO dept VALUES (20,RESEARCH,DALLAS);
INSERT INTO dept VALUES (30,SALES,CHICAGO);
INSERT INTO dept VALUES (40,0PERATIONS,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,]ONES,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);
INSERT INTO emp VALUES (7876,ADAMS,CLERK,7788,23-MAY-87,1100,NULL,20);
INSERT INTO emp VALUES (7900, J]AMES,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,NULL,MANAGER,2975,NULL,20,New Hire);
INSERT INTO jobhist VALUES (7654,28-SEP-81,NULL,SALESMAN, 1250,1400,30,New Hire);
INSERT INTO jobhist VALUES (7698,01-MAY-81,NULL,MANAGER,2850,NULL,30,New Hire);
INSERT INTO jobhist VALUES (7782,09-JUN-81,NULL,MANAGER,2450,NULL,10,New Hire);
INSERT INTO jobhist VALUES (7788,19-APR-87,12-APR-88,CLERK, 1000,NULL,20,New Hire);
INSERT INTO jobhist VALUES (7788,13-APR-88,04-MAY-89,CLERK, 1040,NULL,20,Raise);
INSERT INTO jobhist VALUES (7788,05-MAY-90,NULL,ANALYST,3000,NULL,20,Promoted to.
—Analyst);

INSERT INTO jobhist VALUES (7839,17-NOV-81,NULL,PRESIDENT,5000,NULL,10,New Hire);
INSERT INTO jobhist VALUES (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,NULL,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;
(RDR—J12HKi )

10 # 2 = SQL fundamentals
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ANALYZE emp;
ANALYZE jobhist;

(HIDR=TI D 5 DfEX)

Procedure that lists all employees numbers and names

from the emp table using a cursor.

CREATE OR REPLACE PROCEDURE list_emp

IS

V_empno NUMBER(4) ;
VARCHAR2(10);

CURSOR emp_cur IS

v_ename

SELECT empno, ename FROM emp ORDER BY empno;

BEGIN

OPEN emp_cur;
DBMS_OUTPUT . PUT_LINE (EMPNO
DBMS_OUTPUT.PUT_LINE(C-----
LOOP
FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN emp_cur%NOTFOUND;
DBMS_OUTPUT.PUT_LINE(v_empno ||
END LOOP;
CLOSE emp_cur;

ENAME) ;

END;

/

|| v_ename);

Procedure that selects an employee row given the employee

number and displays certain columns.

CREATE OR REPLACE PROCEDURE select_emp (

IS

p_empno IN NUMBER

v_ename emp . ename%TYPE;

v_hiredate emp.hiredate%TYPE;

v_sal emp.sal%TYPE;
v_comm emp . comm%TYPE;
v_dname dept.dname%TYPE;

v_disp_date VARCHAR2(10);

BEGIN

SELECT ename, hiredate, sal, NVL(comm, 0), dname
INTO v_ename, v_hiredate, v_sal, v_comm, v_dname

FROM emp e, dept d
WHERE empno = p_empno
AND e.deptno = d.deptno;

v_disp_date := TO_CHAR(v_hiredate, MM/DD/YYYY);

(RDR—J12HKi )

2.3. SQL tutorial
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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

(HIDR=TI D 5 DfEX)

DBMS_OUTPUT.PUT_LINE(Employee || p_empno || not found);

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

- - Procedure that queries the emp table based on

- - department number and employee number or name. Returns

- - employee number and name as IN OUT parameters and job,
- - hire date, and salary as OUT parameters.

CREATE OR REPLACE PROCEDURE emp_query (

p_deptno IN NUMBER,
p_empno IN OUT NUMBER,
p_ename IN OUT VARCHAR2,
p_job OUT VARCHAR2,
p_hiredate ouT DATE,
p_sal ouT NUMBER

)

IS

BEGIN

SELECT empno, ename, job, hiredate, sal
INTO p_empno, p_ename, p_job, p_hiredate, p_sal
FROM emp
WHERE deptno = p_deptno

AND (empno = p_empno
OR ename = UPPER(p_ename));

END;
/
- - Procedure to call emp_query_caller with IN and IN OUT
- - parameters. Displays the results received from IN OUT and
- - OUT parameters.
(RDR—D1THE )
12 % 2 & SQL fundamentals
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(ATDR=I D 5 D X)
CREATE OR REPLACE PROCEDURE emp_query_caller

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

emp_query(v_deptno, v_empno, v_ename, v_job, v_hiredate, v_sal);

DBMS_OUTPUT.PUT_LINE(Department : || v_deptno);

DBMS_OUTPUT.PUT_LINE(Employee No: || v_empno);

DBMS_OUTPUT .PUT_LINE (Name : || v_ename);

DBMS_OUTPUT.PUT_LINE(Job || v_job);

DBMS_OUTPUT.PUT_LINE(Hire Date : || v_hiredate);

DBMS_OUTPUT.PUT_LINE(Salary || v_sal);
EXCEPTION

WHEN TOO_MANY_ROWS THEN
DBMS_OUTPUT.PUT_LINE(More than one employee was selected);
WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE(No employees were selected);
END;
/

- - Function to compute yearly compensation based on semimonthly

salary.

CREATE OR REPLACE FUNCTION emp_comp (

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

/
- - Function that gets the next number from sequence, next_empno,
- - and ensures it is not already in use as an employee number.
CREATE OR REPLACE FUNCTION new_empno RETURN NUMBER

IS
(RDR—J12HKi )
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(ATDR=I D 5 D X)
v_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;

/

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

- - uses package emp_admin.

CREATE OR REPLACE FUNCTION hire_clerk (

p_ename VARCHAR2,
p_deptno NUMBER
) RETURN NUMBER
IS
vV_empno NUMBER(4) ;
v_ename VARCHAR2(10) ;
v_job VARCHAR2(9);
v_mgr NUMBER(4) ;
v_hiredate DATE;
v_sal NUMBER(7,2);
v_comm NUMBER(7,2);
v_deptno NUMBER(2) ;
BEGIN
V_empno := new_empno;

INSERT INTO emp VALUES (v_empno, p_ename, CLERK, 7782,
TRUNC(SYSDATE), 950.00, NULL, p_deptno);

SELECT empno, ename, job, mgr, hiredate, sal, comm, deptno INTO
v_empno, v_ename, v_job, v_mgr, v_hiredate, v_sal, v_comm, v_deptno
FROM emp WHERE empno = v_empno;

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

DBMS_OUTPUT.PUT_LINE(Hire Date
DBMS_OUTPUT.PUT_LINE(Salary
DBMS_OUTPUT.PUT_LINE(Commission :
RETURN v_empno;

EXCEPTION
WHEN OTHERS THEN

|| v_hiredate);
[| v_sal);
|| v_comm);

(RDR—J12HKi )
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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;

- - PostgreSQL PL/pgSQL function that adds a new salesman
- - to table emp.

CREATE OR REPLACE FUNCTION hire_salesman (

p_ename VARCHAR,
p_sal NUMERIC,
p_comm NUMERIC

) RETURNS NUMERIC

AS g8

DECLARE
vV_empno NUMERIC(4);
V_ename VARCHAR(10);
v_job VARCHAR(9) ;
v_mgr NUMERIC(4);
v_hiredate DATE;
v_sal NUMERIC(7,2);
v_comm NUMERIC(7,2);
v_deptno NUMERIC(2);
BEGIN
v_empno := new_empno();

INSERT INTO emp VALUES (v_empno, p_ename, SALESMAN, 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 1 %, 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
(RDR—J12HKi )
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RAISE INFO The following is SQLERRNM:;
RAISE INFO %, SQLERRM;
RAISE INFO The following is SQLSTATE:;
RAISE INFO %, SQLSTATE;

RETURN -1;
END;
LANGUAGE plpgsql;
/

- - Rule to INSERT into view salesemp
CREATE OR REPLACE RULE salesemp_i AS ON INSERT TO salesemp
DO INSTEAD
INSERT INTO emp VALUES (NEW.empno, NEW.ename, SALESMAN, 7698,
NEW.hiredate, NEW.sal, NEW.comm, 30);

- - Rule to UPDATE view salesemp

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

UPDATE emp SET empno = NEW. empno,
ename = NEW.ename,
hiredate = NEW.hiredate,
sal = NEW.sal,
comm = NEW.comm

WHERE empno = OLD.empno;

- - Rule to DELETE from view salesemp
CREATE OR REPLACE RULE salesemp_d AS ON DELETE TO salesemp
DO INSTEAD
DELETE FROM emp WHERE empno = OLD.empno;
- - After statement-level trigger that displays a message after
- - an insert, update, or deletion to the emp table. One message
- - per SQL command is displayed.
CREATE OR REPLACE TRIGGER user_audit_trig
AFTER INSERT OR UPDATE OR DELETE ON emp

DECLARE
v_action VARCHAR2 (24);
BEGIN
IF INSERTING THEN
v_action := added employee(s) on ;

ELSIF UPDATING THEN

(BIDR— 5 D %)

(RDR—J12HKi )
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v_action := updated employee(s) on ;
ELSIF DELETING THEN
v_action := deleted employee(s) on ;
END IF;
DBMS_OUTPUT.PUT_LINE(User || USER || v_action ||
TO_CHAR(SYSDATE,YYYY-MM-DD)) ;
END;
/

- - Before row-level trigger that displays employee number and
- - salary of an employee that is about to be added, updated,
- - or deleted in the emp table.
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 (
(RDR—D1THE )
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p_empno NUMBER,
p_raise NUMBER
) RETURN NUMBER;
PROCEDURE hire_emp (

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

D

PROCEDURE fire_emp (
p_empno NUMBER

)F

END emp_admin;

/

- - Package body for the emp_admin package.
CREATE OR REPLACE PACKAGE BODY emp_admin
IS

-- Function that queries the dept table based on the department
-- number and returns the corresponding department name.
FUNCTION get_dept_name (
p_deptno IN NUMBER
) RETURN VARCHAR2
IS
v_dname VARCHAR2 (14);
BEGIN
SELECT dname INTO v_dname FROM dept WHERE deptno = p_deptno;
RETURN v_dname;
EXCEPTION
WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT.PUT_LINE(Invalid department number || p_deptno);
RETURN ;

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

-- returns the new updated salary.
(RDR—=JIZHEL)
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FUNCTION update_emp_sal (

p_empno IN NUMBER,
p_raise IN NUMBER
) RETURN NUMBER
IS
v_sal NUMBER := 0;
BEGIN
SELECT sal INTO v_sal FROM emp WHERE empno = p_empno;
v_sal := v_sal + p_raise;
UPDATE emp SET sal = v_sal WHERE empno = p_empno;
RETURN v_sal;
EXCEPTION

WHEN NO_DATA_FOUND THEN
DBMS_OUTPUT .PUT_LINE(Employee
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;

|| p_empno || not found);

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

PROCEDURE hire_emp (

p_empno NUMBER,
p_ename VARCHARZ,
p_job VARCHARZ2,
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);
END;

-- Procedure that deletes an employee record from the emp table based

-- on the employee number.
(RDR—J12HKi )
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PROCEDURE fire_emp (

p_empno NUMBER
)
AS
BEGIN
DELETE FROM emp WHERE empno = p_empno;
END;
END;
/
COMMIT;

2.3.2 Creating a new table

TF—I N, TRTDINZE ZORIEIREL T, FiLWTF— AR ERLE T, KiE. T—ILEEERET
57D ELE/NROIEREEL emp > FLT — TN DHMLAN—D 2 VTT,

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)

J;

ZDa— &, SITEHFHLTCPSQLICANITEE 3, PSQLIX, 2wy FAEIauyETHETLRWL
i LET,

SQL 2v Y KTk, BHAR—Z, 27, BLUOBUTE2MHEHATEE T, REGLTCa~vy FEEE L
D, TRTDOTFA M2 I{TICEEBELEZD TEE T,

20DXyTa -] 1FaXxy b2EALET, IS ICH L DDIE. TORBETERINE T, X512,
SQL, KNF /WX FEEFHET 2D TB _EH AT THENTWAIGELZRE, F—T—F&#
AFIZOWTRLF /ML FEXANL 8 A

VARCHAR2(10) &, BEX 10 XFETOEED X FHN N TE 57— X B2 HEE L ¥ 3, NUMBER(7,2)
Z. RBE 7. X7 — 2 OREE/NUGEETS, NUMBER(4) . KE 4. 27— 0 DBETT,

EDB Postgres Advanced Server (&, % @ SQL 7 — X INTEGER . SMALLINT . NUMBER. REAL . DOUBLE
PRECISION . CHAR. VARCHAR2 . DATE. B XU TIMESTAMP BX UL I NSD XA 7D X £ X F 2 [AIFHE
PAR—FLTVET,

TNV G, RREEHERT 2581 Roaxy F2ER L CHIFRTE %9,
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DROP TABLE tablename;

2.3.3 Populating a table With rows

INSERT A7 — b XV F2HHAL T, T— 7V T2REL X7,

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

ITRTOTFT—RENZ, LR ANFEREMHHL F 3, Bl BE TR VERZ. flo kS5 ic—E5IH
% CTHEENFET, DATE X4 FF. ZIFANDEDDICBVWTEIRTT, 270, Z2OF 22— MU 7Tl
CZIWRLTWAIHIER 7+ —~<y FREHL T,

CHNFETIHH L7 TIE, YOIEFZRATELELRD D £3, HOMITIE, FZBRIICY 2
FTEXY,

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

—

—HbDHE EME K 72 3BT 255, e A FERAAAREGE, BOMEFTHlZY A P TEXT,

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

—

|

% ORFEE R FIZHPRINCY 2 b3 213505, BERINCIHFIIKEFET 2 XD 8 RVWAXALELE X
TVET,

2.3.4 Querying a table

TN TF —RERGT 5121E. SQL SELECT 27— M X Y FREHLT VIVRZETLET, X
T— XY PMERD XS ITHPNTVET,

« IRV R GRFHIZY R MTBHED)
c TNV R TF =R ERETZ T -7 V%E Y R b LEES
o I 7Y a FIVBHIGIREHEE S 2 85
RDZ LY —F, T—ITNHAD TR TOREED TR TOINZREDIEFTY X LET,

SELECT * FROM emp;

ZZT, ERYVZATD 47 FIXRTOFNZEHRLE ST, URNE, 20272 »50HTT,

__OUTPUT__

empno| ename | job | mgr | hiredate | sal | comm | deptno
- e Fomm - F-————- e et e Fomm - Fo——— it
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
(RDR—J12HKE )
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RIDR—T 95 DFEX)

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-]AN-82 00:00:00 | 1300.00 | | 10
(14 rows)

BEBIRYZ MCRIEEOREIEETEE T, . ROZLNTEE T,

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

__OUTPUT__
ename [ sal | yearly_salary | deptno
- +-——— - Fommm - +-——————-
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)

ASHIRMEA L CTHABID NNV EEBR T 2 HIEICERLTLEE W, ASHIEA T 2 F0,

B ATRIEE T A WHERE A2 BINT 2 Z 22k b, 72V —%EMfiT& £3, WHERE A2, 77—V H
EANEENET, 7T AR true THRITOAPBRINE T, BEHiTIE, BEHD 7 —/LIEE T AND. OR
CBIXUNOT ZEATEEY, 722 213 Xoa<y Fid. 289 20 OE525$1000.00 282 2HE¥E %
B L %9,

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

ename | sal | deptno
(RDR—J12Hi )

22 # 2 = SQL fundamentals




EPAS Fundamentals, ') ') —X 18.1

(BIDR—T 5 D X)

S oo fommmeme o
JONES | 2975.00 | 20
SCOTT | 3000.00 | 20
ADAVMS | 1100.00 | 20
FORD | 3000.00 | 20

(4 rows)

7Y OfiR%EY — b ENLIEFTERT LS CERTEF T,

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

__OUTPUT__
ename | sal | deptno
[ SR R
ADAMS | 1100.00 | 20
ALLEN | 1600.00 | 30
BLAKE | 2850.00 | 30
CLARK | 2450.00 | 10
FORD | 3000.00 | 20
JAMES | 950.00 | 30
JONES | 2975.00 | 20
KING | 5000.00 | 10
MARTIN | 1250.00 | 30
MILLER | 1300.00 | 10
SCOTT | 3000.00 | 20
SMITH | 800.00 | 20
TURNER | 1500.00 | 30
WARD | 1250.00 | 30
(14 rows)

7 1) DFERSEETZHIBRT 2 L5 ITEKRTEX T,

SELECT DISTINCT job FROM emp;
__OUTPUT__
job

ANALYST
CLERK
MANAGER
PRESIDENT
SALESMAN
(5 rows)
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2.3.5 Executing joins between tables

IV, —EBICEROT TN T 72 ALY, T IV DEBOITHERICAUEI NS XS5 ICHE T
TN T 7R LDTEET, RIULEREERE T —INVOEMOITII—EIIT 7R T 571 —
WX, join 7 L) — 2 IHENE T,

B®WaITV—0DRERIT

e 2R TRTOMER LV a— N2, B#ET25MOAR BT LIV R M LEVWELETS, 20
72HIiE, emp 7T — 7 LDEITD deptno F ¥, dept T— 7LD ITRTDITD deptno Fl|% LLlE§ 2 HE
BHHET, K2, ThSDEDP—HTRITORTEHERLET, Zhud, RO7 ) —%#HH L THET
TZ%7,

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

__OUTPUT__
ename | sal | deptno | dname | loc
- - Fo—mm - Fo—m - Fomm - Fommm -
MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK
CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK
KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS
ADAMS | 1100.00 | 20 | RESEARCH | DALLAS
FORD | 3000.00 | 20 | RESEARCH | DALLAS
WARD | 1250.00 | 30 | SALES | CHICAGO
TURNER | 1500.00 | 30 | SALES | CHICAGO
ALLEN | 1600.00 | 30 | SALES | CHICAGO
BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO
JAMES | 950.00 | 30 | SALES | CHICAGO
(14 rows)

Ry MCET2 22002 e #EERLE T,

o ERFH 40 OFERITIZD D TR A, THIE. HFI40 D emp 77— TN —HT BT P UMW, #E
Bl dept T— I NDA—BUTEERT27-DTT, XDa— RE, ThEZBETLZHEERLTY
%9,

o *fEHT 5 RO KD ICEHMiZEIET 5D TRERL, T—I VA TBHishLENIEY X 5
5ZEDEDETL,

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

TRTOINDOAHID R 5 T DIEMIT 2 0E DD % deptno ZFRE, N—F—RBZNLDBEL TS T —
TNERDOTE LT, L. a7V I EREMiTs I 2BHDLET,
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COEOHEE 7 ZVIE, RORE 7+ —LTELZLDTEET,

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

COMIEHED INHFHINZDDTIED D FEADN, ROy 7 RHRET2DIIHRIDEIIC
ZZTRLTVET,

NEMEEDRIT

FEEDOFTARTOMERETIE, P40 1B T 2MHEBIIRENFERATL, TR, #4000 DL a—
RIEFRENERA, RIS, BT ANEEDPVROVE WS EHEIZH2rbO T, MERICHMH40 L a—F
PHETAHERBRLET, 72V —lddept T—INEBZAF ¥ L, 72821, —HT 3 emp T2 R
DI EREDNDHD T, —HT21TBEROLLRVEGEIE. emp 7— 7 NLDHZNWL D00 22D | {HIZ
BEHEIET, ZOFEDOI/ ) -3 T70R—=J34> EMHENE T, ZAFE TR TE LGS REME
BT, av Y FERDEIRBDTT,

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

__OUTPUT__
ename | sal | deptno | dname | loc
- e Fommmmm - Fommmm— - Fomm e Fommmmm -
MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK
CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK
KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS
ADAMS | 1100.00 | 20 | RESEARCH | DALLAS
FORD | 3000.00 | 20 | RESEARCH | DALLAS
WARD | 1250.00 | 30 | SALES | CHICAGO
TURNER | 1500.00 | 30 | SALES | CHICAGO
ALLEN | 1600.00 | 30 | SALES | CHICAGO
BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO
JAMES | 950.00 | 30 | SALES | CHICAGO
| [ 40 | OPERATIONS | BOSTON
(15 rows)

O —Z EABREE L EINE T, MAHETOEMNCEERI N TV S 7T —70mcid, HINcsT
Rhledb 1EbHYET, AlloT—71iE ElloT—71r0—8H0iTe —8 T 21THIOADE
FNET, AT —TNC—HT2DDDBRVWET — T IVDITHEIRI NS ¥, 22D NULL fEIH T — 7V
DINCEZZ 5N E T,

AERfE A OB SE. WHERE A DR AR TN ATHEE T “(0)” 232 22 T3, b aTEE
Fid, —HLABEWITE null fHICB &I 27— 7L DB ORBRICEHESINE T, LEN->T, emp 7—7
JNZ—T 217037\ dept 7 — 7LD FTRTDITTIE. EDB Postgres Advanced Server (& emp D% % &1p
Y Z PR L CTnull ZIRLET, Lo T, MHETOHIZRD XS ICE SR 5N TEET,
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SELECT emp.ename, emp.sal, dept.deptno, dept.dname, dept.loc FROM dept, emp
WHERE emp.deptno(+) = dept.deptno;

__OUTPUT__

ename | sal | deptno | dname | loc

- e Fommmmm - Fommm - Fommm - Fommmmm -
MILLER | 1300.00 | 10 | ACCOUNTING | NEW YORK
CLARK | 2450.00 | 10 | ACCOUNTING | NEW YORK
KING | 5000.00 | 10 | ACCOUNTING | NEW YORK
SCOTT | 3000.00 | 20 | RESEARCH | DALLAS
JONES | 2975.00 | 20 | RESEARCH | DALLAS
SMITH | 800.00 | 20 | RESEARCH | DALLAS
ADAMS | 1100.00 | 20 | RESEARCH | DALLAS
FORD | 3000.00 | 20 | RESEARCH | DALLAS
WARD | 1250.00 | 30 | SALES | CHICAGO
TURNER | 1500.00 | 30 | SALES | CHICAGO
ALLEN | 1600.00 | 30 | SALES | CHICAGO
BLAKE | 2850.00 | 30 | SALES | CHICAGO
MARTIN | 1250.00 | 30 | SALES | CHICAGO
JAMES | 950.00 | 30 | SALES | CHICAGO

| | 40 | OPERATIONS | BOSTON

(15 rows)

HER/aDRT

T NEHTHBIR L THEAT2 22 TEEY, ZZ. HESE|LMINAE T, fle LT, &Kt
¥EHOLHE FOMEEBDY A= ¥ —DAHTIZ RO Ve LET, & emp {TDO mgr 5%, DT RT
D emp 17D empno %] & LI 20BN H D 3,

SELECT el.ename || works for || e2.ename AS "Employees and their
Managers" FROM emp el, emp e2 WHERE el.mgr = e2.empno;
__OUTPUT__

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
(RDR—J12HKi <)
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SMITH works for FORD
(13 rows)

(HIDR=TI D 5 DfEX)

TITIE emp 7—7 AW el IZF NI EEINT, #ERY X+ ERERFOMERBITEZRLET, X
7o BIRY 2 M ERERATI A —Y vy~ LTHEET 2 BT 2 WERBITZRTLDIT, 2 LTH S
AT ESNE L, MO Y TIALDMBEDTA V7 AZ2HHL T, ANz —iERNTEx3, f

SELECT e.ename, e.mgr, d.deptno, d.dname, d.loc FROM emp e, dept d WHERE

e.deptno = d.deptno;

NEW YORK
NEW YORK
NEW YORK
DALLAS
DALLAS
DALLAS
DALLAS
DALLAS
CHICAGO
CHICAGO
CHICAGO
CHICAGO
CHICAGO
CHICAGO

__OUTPUT__
ename | mgr | deptno | dname |
- e Fo—mm - Fommmm - Fomm - Fommmmmm -
MILLER | 7782 | 10 | ACCOUNTING |
CLARK | 7839 | 10 | ACCOUNTING |
KING | | 10 | ACCOUNTING |
SCOTT | 7566 | 20 | RESEARCH |
JONES | 7839 | 20 | RESEARCH [
SMITH | 7902 | 20 | RESEARCH |
ADAMS | 7788 | 20 | RESEARCH |
FORD | 7566 | 20 | RESEARCH |
WARD | 7698 | 30 | SALES [
TURNER | 7698 | 30 | SALES |
ALLEN [ 7698 | 30 | SALES |
BLAKE | 7839 | 30 | SALES |
MARTIN | 7698 | 30 | SALES |
JAMES | 7698 | 30 | SALES |
(14 rows)

CDARXANDOIEFEF X S HHINE T,

2.3.6 Aggregating data

DI AT DY L= aF T —2X— 285 ERIC, EDB Postgres Advanced Server (X585 HAE
PAR—bLTOET, EFHEEE EROATITHrOH—DRELZHEL T, e 21X —HoE.

T v biZH7z-> T COUNT, SUM. AVG P, MAX e K, BEXUMIN RNZFHEL 35

fle LT, RO7 L) —ChEiaG e RIEHBESGZ /RO 28 TEET,

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

__OUTPUT__
highest_salary | lowest_salary
S P
5000.00 | 800.00
(1 row)

RLBEWVIEGOMEBZ RO 0WEEIR, RO 2l Lz R20b LOLEEA,
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SELECT ename FROM emp WHERE sal = MAX(sal);
__OUTPUT__
ERROR: aggregates not allowed in WHERE clause

WHERE 7 CIXEETBIR MAX BT E R W=, 27 7u—FIIHEEL ¥ A, ZODHIRIX. WHERE f)
PEIRT =P WCABITERET H1DICHFELE T, Lo T, LiHBEBDERE SN2 H1ICHHES 2
REXRHDET, 2L, YITITVRERATEZZ A, 22y RYXZ—F LT, BRL-ERZ
ERTEET, 3772V - A7) — L i3ANCHE OREREIS T 2 ML LEHE TS,

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

%£5H3. GROUP BY Al HABDLETHMT 2 LA RIULL T, 2L A ROZ Y —&, HEM
TREDHGZIIFLET,

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

__OUTPUT__
deptno | max
o e
10 | 5000.00
20 | 3000.00
30 | 2850.00
(3 rows)

D7) =ik, M1 o0 IITEERL £, SEERIZ. 20— T 2T TEHEX
NFEFT, INHDZN—AEINF=1TIE. HAVING AJZfEHH LTI 4V Z Y VI TEE T,

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

deptno | max
[ o
10 | 5000.00
20 | 3000.00
(2 rows)

ZO7 ) —iX, FHEEED 2000 BB R SEPNCDAR CHERERLE T,
BB, ROZ72 Y —1d, FHAOT7F VR THIARDEHRONEREDATEEBLET,

SELECT deptno, MAX(sal) FROM emp WHERE job = ANALYST GROUP BY deptno HAVING AVG(sal) >
— 2000;
__OUTPUT__
deptno | max
(RDR—J1THi )
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FIDR—I 55 DA X)
I e
20 | 3000.00
(1 row)

WHERE f] ¥ HAVING AIZIZMIP 728 WA H D £, WHERE Allk. ZL— AesF4d UEHBEBSEH S h
BHENCATE 7 4 VR Y 7 LE T, HAVING AIE, 17030 —bE . 70— 7 L ICEFH BB FHE X
Nk, BRI VX EEHALET,

L7eDioT, #iOFITIE. 7T VR FNTHINEBDADPBREINE T, Z0H 7ty bbb, EEBX
WAZ /=TI NET, FA—THND7F V) A +DFEFIEED 2000 22 3 7L — T DADER
BEERICEENE T, T HA20 D70 —F1I2DAMSTIEED., 920 D7 F Y X+ ORKHESE
3000.00 T,

2.3.7 Updating a table

UPDATE a2~ FE2HFHAL T, BIFEOITOIERXEETEE T, 222X, ROa<wry Ry—r v, <
2=V % —THBZ3EEIC10%DAEEEZ I HBOBRERLTVET,

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

ename | sal

o PR

JONES | 2975.00

BLAKE | 2850.00

CLARK | 2450.00

(3 rows)

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

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

ename | sal

S e __

JONES | 3272.50

BLAKE | 3135.00

CLARK | 2695.00

(3 rows)

2.3.8 Deleting a table

DELETE a2~ FEMHEHL T, 7— 70T 2HIBRTEE T, 722 2, Roaxry Ky —7 YRk, 20
HHDO TR TOREEZHIBRT 2RI ZROERERLTVE T,

SELECT ename, deptno FROM emp;
__OUTPUT__
(RDR—J1THi )
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(BIDR—T 5 D X)

ename | deptno
S 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;

__OUTPUT__

ename | deptno
o e __
ALLEN | 30
WARD | 30
MARTIN | 30
BLAKE | 30
CLARK | 10
KING | 10
TURNER | 30
JAMES | 30
MILLER | 10
(9 rows)

A B5

KD XS 7% "WHERE f]#i5EE 2 DELETE a~ > FRIEET 3 L X IIEELTL W,

(DELETE FROM tablename;

CDRAT— AV ME FBEINZT—TA26ITRTOITERHIRL. ZRICEBOEFICILET, VAT
LE. THERITIRNCHERZERLEEA, N

30 # 2 = SQL fundamentals



EPAS Fundamentals, ') ') —X 18.1

2.3.9 The SQL language

EDB Postgres Advanced Server (&, Oracle #3Z & H¥ED B % SQL FEH L CHREREO Xt a~ > F
ZHR—TFLTWET, HRIEAEIZ. Oracle D7 — X RX— X #2323, Oracle XA 1D 7 7Y
F—>ar iV R—-FLEEA,

SQL reference (&, LURICBT 23ISRz RAE L £ 3
* Compatible SQL syntax and language elements
* Data types

* Functions and operators for the built-in data types

2.4 Advanced concepts
HIE7R SQLIKREIC & D EHEIAERILE N, 7 - X DR ELIIMEEC e N TEE T,

2.4.1 Views

Ea—=ld. 77075 —>a YOI TEEINIAREL DD 3 7 — 7V OEDFMZ 7tk
TE—EBLIEAVR—T A R LET, La—2HKRBIEATZ 221k BEh/zSQL 77— &2~ —
25 AL v OEBERAIE T,

JROD SELECT 2~ Y FEMET L £9,

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

__OUTPUT__
ename | sal | yearly_salary | deptno
- e Fommmmm——— Fommm e 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)

TR DIELEHT 2R TH 25E. B0 SELECT 2~ FREAZHANETICZoREZ2BHAHS
LR AITIRE. Ea—%2ET2Z8 T,
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CREATE VIEW employee_pay AS SELECT ename, sal, sal * 24 AS yearly_salary,

deptno FROM emp;

b 2 —% employee_pay ZiHFED T — T NADEIIIMHHLT, 72V —%2FTTELX5ITKRDEL

SELECT * FROM employee_pay;

__OUTPUT__
ename | sal | yearly_salary | deptno
- —————- Fmmmm——— - Fmmmm - Fmmm -
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—ld, EBOT— 7L E2FHAT 2RI ITXRNTCOGAMCHERTEE S, o a— 2Kk T a—%
P RT3 —RIETT,

2.4.2 Foreign keys

NERF—1T, AEF—T — TN EI NS T — X 2HlHT 2720122 0D T —ZRXR—ZAT—T1LDT—
AEDY 7 BB IOEHETA-OIFHENS 1 2L EOFZRLE T,

FTRTOMEBDENLZHNIB L TR I RBHEERLEWL, 2% D), T—XOBBESMEHIFL-VWE
LEd, BT —AR—ZAT AT ATIE. B dept T—INVESHRLT—HT 3L a— FIAEET S
MEILBERL. FILWIEEBL a— F2HAERIMES T2 22k, SREEEZHEITEE T,

D7 7a—FIZIZ L OEDRH D, FMETT, EDB Postgres Advanced Server, ZAUHHICR D F5,

Creating a new table THRME Nz emp 7T — T NVDEEN—Y a ¥ % Z 21T L, AR F—HKuEEML £
T, ZHLemp 7—7MERD L5122 D £5,

CREATE TABLE emp (
empno
ename
job
mgr

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

VARCHAR2(9),

NUMBER (4) ,

(RDR—J12Hi )
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(BIDR—T 5 D X)

hiredate DATE,

sal NUMBER(7,2),

comm NUMBER(7,2),

deptno NUMBER(2) CONSTRAINT emp_ref_dept_fk

REFERENCES dept (deptno)
)

P TN emp T—TIILTRD INSERT a2~ FEFITL LIS 2T 5. AEF —HHl# emp_ref_dept_fk
1. S50 ddept T— I NICTFETZ I 2R LE T, 2O Th\wWizd, avr FIEGEIE T,

INSERT INTO emp VALUES (8000, J]ONES,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".

TV = a y DHERF —DEIER IR TE RS, AF—2ELIEHT ., T—&ZXR—X7 7
Vr—ya ORBENAELES, ZASICOVTH o ¥R L2l BEIDOL XTI,

2.4.3 The ROWNUM pseudo-column

ROWNUM 1X. 27 VU 2T HUS I NZIERICEDOSWT, 72884 Y7 U X U XV —EOEBEEIE D
BToONBEUHTT, LhoT, BIREINTHEADITIZIE 1 D ROWNUM 23H H, 2 FEHDITIZIZ 2 D
ROWNUM 22 ¥23H D £5,

RENBZITOHZFHIRY S
ZOMRERMFHL T, 7TV o THIR I N 1THEHIBR T %3,

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

ROWNUM filZ, #EHRE v FDOUWANBEZNFHET ZRNCHITICH DS TOENE T, Lo T, Rty M
ORDER BY AJ CIEE I NZIEFE TR EINE T, 7275 L. ROWNUM EIZFIETHRWGERD D 7,

SELECT ROWNUM, empno, ename, job FROM emp WHERE ROWNUM < 5 ORDER BY ename;
__OUTPUT__
rownum | empno | ename | job
(RDR—J12Hi )
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(BIDR—T 5 D X)

= os===== e fommmm== fommmmme===
2 | 7499 | ALLEN | SALESMAN
4 | 7566 | JONES | MANAGER
1 | 7369 | SMITH | CLERK
3 | 7521 | WARD | SALESMAN
(4 rows)

T—7IADITICY =T V ABSZEMT S

RDAENZ, jobhist T—TNDITRTDITICY —F YV ABSZBMT 2 5EZRLTVET, BIIZ seqno
WS EHTDH R T — T NMICEM L $9, XIZ. UPDATE 2~ > FT seqno % ROWNUM ICEHE L £3,

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

KD SELECT 2~ > Fik, #H LV seqno lEX/RL 3,

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

jobhist;

__OUTPUT__

segqno | empno | start | job

- - e Fommm - Fommm -
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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2.4.4 Synonyms

S J)ZLlFE, SQLRATF— XY FTRIDF—ZR—Z2A T 227 F 2B T 2 7-DIHHT X 25T
TS, ¥/ 203, T—ER—ZATI =7 FHHEHE, SQL AT — b XY MCHEHUNCSRENE X 5ITR
XU XD TELBHPDERGEHLEET, 204 TV 27 MTERINY /=2l BH—0D
JHEHIBETINDSR 2 R L £ 9,

EDB Postgres Advanced Server (&, M FORIFEZ Y R—TF LTV,
« T
o Pa—
CTVUTIAL R a2
¢« V—JI VR
e Ry ir—v
e Tud—Vxy
Iy ¥av
- M
¢ T—AR—AVYIENLTT7ERATELZAT Y= b
o ZDMhD[FFERE

)= EERT A 2T, BREANZRAF—BIBREINI AT =27 PIFHETIHLEIDH D A
S)ZAEF FHELEWA TS 27 b ERERAF—<E2BRIZ2eNTEET, SRAN ATV
MERERAF—<FRHIRT 2, O/ AP ENCED T, ¥/ = aRHIBRT 2121 BRI ER v
TEEREDRDHD T,

DR *—~<* 7Y =2+ 2[EMIC, EDB Postgres Advanced Server {IMZ S A 2 U TIFERID > /
ZLHERRLET, RLARTD 2 D0 ) = 2hH 256, ¥/ = A OIFEHBRIT. MR ZAND
BEINTAETDOBRIIDS ) = MR ENE T, public BREASRRIZH 255, £ D4E1ZEHiE3IC
ZDAFX—<DY ) =2 BBTEET,

EDB Postgres Advanced Server 23 SQL 2<% > F2FETT 2 &, BHED L -V —OFRED >/ = 2D FEITI
BT —AN—ZAA Tz P LTF 2y 7E3NET, 2—HF—DZDA T =7 MIXT ST
BREZR o TORWES, SQL a2~ FIRKBRL £,

> J Z LOER
CREATE SYNONYM <> FZFHL T, ¥/ = A2ERLET, #XZRDODEBH T,

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

FOR <object_schema>.<object_name>[<@dblink_name>];
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INFA—=F—

syn_name

syn_name 1¥, ¥/ ZLDHZFITT, ¥/ 28 3FAF—<HNT—ETHIDLENDD T,
schema

schema X, ¥/ Z AP FETEAF—DLRIEIEELE T, RF—~VHERELRVWES., ¥/ =21F
RBARZDRYDEAFD A X —<ITERENE T,

object_name

object_name i, 7Y =7 FOEHIEEEL T T,

object_schema

object_schema |, 7Y =7 " BFETEAF—OHLFZIEELF T,

dblink_name

dblink name {3, X—%7v bA TV 27 M7V RATELT —ER—RY V7 DHHIRIEEL 3
REPLACE fJ %2 &8 T, P ORIFEERZH L WFARFEERICESMRZ X7,

PUBLIC A]% & T, public AF—~<IZ> /) 2L %®IER L T, Oracle 77— ZXR—ZX L HI#MENRDH D |
CREATE PUBLIC SYNONYM 2= Y Fid. public AF—<IZH 2> /) = LZERL 7,

BCREATE [OR REPLACE] PUBLIC SYNONYM <syn_name> FOR

<object_schema>.<object_name>;

ZHUE, ROBRAHETT,

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

<object_schema>.<object_name>;

Z DI TlX, enterprisedb.emp 7 — 7% SHR T 5 personnel X WIHKEIDY ) = L EERL ET,

(CREATE SYNONYM personnel FOR enterprisedb.emp;

>/ =173 CREATE SYNONYM 2% RTAF—<EHMiZNTWRWED, MEAAXDHRIIDIFED X F—
CIERENE T, ROa~vy FEETLT, MBEARARERRTEET,

SHOW SEARCH_PATH;
__OUTPUT__
search_path

development,accounting
(1 row)
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|

Z DT, development & WS HHIDRAF —<DBEE LR WA, &/ = Ald accounting &\ 5 %H(
DAF—<IEHENET,

T, ¥/ =L personnel ZHH LT, f£E® SQL A7 — k X >~ b DDL %7213 DML T enterprisedb
AF¥—<Demp 7T—INEBRTEXT,

p

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

SELECT * FROM personnel;

__OUTPUT__

empno | ename | job | mgr | hiredate | sal | comm |deptno
- ———— Fmmmm - Fommm - e Fmmmm Fmmm— - e F—————-
7369 | SMITH | CLERK [7902 |[17-DEC-80 00:00:00| 800.00 | | 20
7499 | ALLEN | SALESMAN [7698 |20-FEB-81 00:00:00| 1600.00|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 |®3-DEC-81 00:00:00| 950.00 | | 30
7902 | FORD | ANALYST |[7566 |®3-DEC-81 00:00:00| 3000.00| | 20
7934 | MILLER | CLERK |7782 |23-JAN-82 00:00:00| 1300.00] | 10
8142 | ANDERSON| CLERK [7902 |[17-DEC-06 00:00:00| 1300.00| | 20
(15 rows)

> J Z LOHIR

) = ARHIRT 21213, DROP SYNONYM 2~ F2HEHLES, X3 XDorBHTT,

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

INTA—=Z—

syn_name

syn_name |¥, ¥/ ZLADEHITT, ¥/ L% EAF—NT—ETHILELDD X7,

schema

schema lZ. ¥/ ZADTFHET 2 AF—<DH4HIEIEEL T,

AFXF—<BEMiTEZMDA T LT b AR, RBAARZFECLHID 20D ) L2 EDB N TE
T3, Fay 532 2 204HTZHEICT 212, AF—<EZEEDET, ¥/ =LHDROP SYNONYM
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av Y R TRAF—vEHiINTWARWED, EDB Postgres Advanced Server (&, ME XX TR/ /
ZLDRHIDA Y AR Y ARHIRL 5,

% 7> a » CPUBLICHI Z&® T, . public A ¥ —<IlH 2>/ =L %HIBRTEZ %3, DROP PUBLIC SYNONYM
a< Y R, Oracle 7—AR—ZA MR H D, public AF—~<ZHd> /=% FuyLET,

DROP PUBLIC SYNONYM <syn_name>;

|

ROHFITIE. >/ =24 personnel ZHIFEL £3,

DROP SYNONYM personnel;

2.4.5 Hierarchical queries

BEIIVIZ. BRFEH7R2ERT 27 —XICESWT, #ERey FOITRBEIERFETET 7Y D&R A4 7
T, BEREE, BXEov ) —METRIhET, YV —& MHAEERIWZ/—F THERIhTY»
T3, %/ —FiE, L. 1D, FREFERDO F/—FIERTEE S, &/ —Fid, BizFEl-R2vty
T —RERE, 1208 /) — FiEREINEST, 2O/ —FNiEroot /—FTF, £V VU —IZE L—+h
J— M1 T,

TERERZN — R V=7 —FReMEn: 3, VU3 BEAPRLeH 12DV —T7 7 —FhdHD
T3, xR VY- — FTHEEIN2 BEREE, ZO8EE. /—KEL—1+THH Y —
7THHHET,

s ) —Ti. EREy FOFZ 12U LYY —D /) —F2RLET,

0 IR
H—DRFEDITHEROY Y — IR REINE -0, Rty MCEBEIFRREINE T,

(374

7 ) —DFEERE{RIX CONNECT BY AU TRt X4, MRty P TIIWRINBIEFOEMBEZIEHK L 3,
Z DOfNl%, SELECT < FIZ CONNECT BY Aij & ZDRH# A 7Y a FAAINFREINZ GO a >y TF 2 b
ERLTVWET,

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

[ <other> ...]
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select_list I&, #ERELY D7 4 =L FEHKT S 1 DD LEDHTF, table_expression I&. FiR
ty POITOERILD 1 DL LD T =7V E721E 2 — T3, other i, BIMOHRN/ SELECT 2~< > K
TS,

CONNECT BY 1%, BBl a—FeZoF L a— FoBREIEELE T,

e PRIOR ¥— V7 — Fl&., CONNECT BY AJOLHENDORE | O IHEETEE T, BE VY —THIT%
ST 21203, GERRBEORTIEETA2XERD D T3, #i

PRIOR expr = expr
or
expr = PRIOR expr

* CONNECT BY condition MEEDHE. 1 DDEMED A PRIOR F—V — REQXREY L0, #
D PRIOR SR DHIET 2 HEDHH £3,

e PRIOR ¥— 7V — RFEHHLT, BEZ TV — OB TERICDH Z2BITEFMET = 3,
e PRIOR ¥ — 7 — NIZHIEATIIHHATE EHA,

e PRIOR ¥—V—FEHLT, =7y PV ZAPORIET 2L a— R ICHELBZBINTE %
3o BANEX, PRIORREZFHLTCTF 7V —CT2RIh2 & HL a— FOEBOMEERLET,

CONNECT_BY_ROOT AL — & —%{#if§ L T. "CONNECT BY PRIOR O¥fex X 512t L 5,

fl

Z OFITIX, CONNECT BY AJ& PRIOR 2L C, HBr~vx—2 v —[HOBEREZERL 3, LEVEL
EE2HERLT, WEBELHA VFY FEIAT, BITOMBOEINX HICHRIHINE 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;

DTN SDHINIRDE BT,

2.4.6 Hierarchical queries

Defining the parent/child relationship
REDITOFZIET 5121
1. 68 EN7=17T parent_expr ZFHMH L £3,
2. table_expression DFHHliOFERTH 2 MthDITT child_expr ZFHMHE L F 3,
3. parent_expr = child_expr D&, ZOTIEEINZBITOF/ —F T,

4. table_expression DD D FTRTOFIIH LT a2 %2 DR L %3, FIE3 OHFBEREHE-
TIRTOITIE, HBESNLBITOF/ —FTI,
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0 IR

IDF 7 — R TH2H Y5 »%Hks 25Hili 70t 21k, WHERE %75 “table_expression |2 H S
BHNC, table_expression \I2 X o TGRENBZ IR TOITTHRELE T,

DTt AZEDIRL, LEIOFIETHERO»o72&F/ — FZ2HL LTRWV., /— ROWY ) —E /AL
LET, F/— FOEKEY MCHDEHBOFRRWES, 7ot 3BT LET, 2hblidV—7/—
R T,

CONNECT BY fiJ%&&%p SELECT 2~ > FiZld. i@H. START WITH A& ENF T, START WITH A, L —
b —FIZHRB1T, 2F D7DV XL EATAUHE ) — FTHBITEIELF T,

Selecting the root nodes

START WITHAJIZ, L— 1+ ./ — R ¥ U T{#EH T % table_expression I &k o CEIRXNTRREL FT,
start_expression 7’ true ¥ iHiid % table_expression IZ &k o TEIRX N2 TRTOITH, YU —D
N—bF /=R ET, LEPoT, fiRty FTHOKRT Vv v ) —DE3L— 1+ ) — ORI L%
LD FET, ZOFE, START WITH A EME X5 &, table_expression i & > TRE NS TART
DT, MEDY Y —0D— MIRD £7T,

Organization tree in the sample application

MV — Bl HERT 212, Yo A7 TV r—yarDemp T— 7L EBRFHLET, emp 7— 7L
DITIE, MEBD A -V v —DREEBEDNEENS mgr TSV THEEEEKL 3, SHEEEII
BRATIADTA—I % —DBW0E T, KING ZEHDOHETT, it —I v —WninwizH, KING
D mgr FiE null TS, T/, WEEBPEHOMHEBOLA—Y vy —2 L TTEITA I BAEETT, 2D
BfRIE, — Ry v S0 EHERNEER L £3,

2: Employee Organization Hierarchy

COBRICESNWTHEE 7 =V — 2T 572912, SELECT 2~ > FIZ CONNECT BY PRIOR empno =
mgr AU EENE T, 72t 2. HEHMKING ., NEEEHFSH 7839 TH 5 L. mgr FD 7839 TH A
B KING ICEFZRE LT, ZOMRIE. KING DT/ — FT#H3 JONES. BLAKE, 3 X F CLARK I234T
WEEDFET, FRIC, E3EE JONES DBE. 7566 £ % LW mgr Fl 2RO fE3EBIX JONES OF/ — R
T3, ZO6D/ — Nid, fITi SCOTT 3 K X FORD T,
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M D by FIZKING TH B 72D, OV Y —ZE 12D —+ /) —F2BHH %9, START WITH mgr
IS NULL AJiZ, #JHiL—F / —F & L TKING DAZFEIRL 3,

5E47 SELECT a2~ Y FiZRD BHTT,

SELECT ename, empno, mgr
FROM emp

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

ZTYVHADITIE, V= 2BV —TFETKETIVFEENSTR, ErSEDIEFTHHL T,

__OUTPUT__

ename | empno | mgr
S e __ fe__
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)

Designating the node level

LEVEL !X, SELECT 2 <Y R TCHIZRRTZ ZGACHHATE 28 TF, LEVEL X, Rty D&
IR LT, ZOIFHET /) — FORBOERI ZIEET 2L NOBBIERELET, L—F/—FKD
LEVEL X 1 T9, L—}+ ./ — FOEHEDFD LEVEL 132 2 ¥ T3,

]l

KD TV —%, LEVEL LB E2EBMLZME0 27 =y —OZEETY, X512, LEVELEZMFEH LT, it
EBUANA VTV FENT, BITOMBOEI DRI HICHFAINE T,

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

DT YMSDOHITERDE BT,
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__OUTPUT__

level | employee | empno | mgr

- - Fmmm e e
1 | KING | 7839 |
2 | JONES | 7566 | 7839
3 | SCOTT | 7788 | 7566
4 | ADAMS | 7876 | 7788
3 | FORD | 7902 | 7566
4 | SMITH | 7369 | 7902
2 | BLAKE | 7698 | 7839
3 | ALLEN | 7499 | 7698
3 | WARD | 7521 | 7698
3 | MARTIN | 7654 | 7698
3 | TURNER | 7844 | 7698
3 | JAMES | 7900 | 7698
2 | CLARK | 7782 | 7839
3 | MILLER | 7934 | 7782

(14 rows)

HEOFHEHBEL, AL NVIZHZ ./ — R RBLFEEINET, 22 21X, EidoHTiE. X8
ALLEN . WARD. MARTIN. TURNER. 3 X JAMES iX. TN THID BLAKE THBAL LI THB7H, I
T3, JONES. BLAKE. BXNCLARK IZ. L2 THDH. KING ILBEOETH 2720, WETT,

Ordering the siblings

ORDER SIBLINGS BY fyZffifl L C. B IR L EFVEICH S WTHENFIEE ZIIRIETERINS K512,
HREy FEUAREZZ 08 TEZ S, UL, BESZ Y —TOAERT% % ORDER BY A)DRk

7‘*—7\“6‘?'0

ORDER SIBLINGS BY ename ASC ZBIIT 32212k b, B 7o) — 2 X HICEHTEF T,

SELECT LEVEL, LPAD ( , 2 * (LEVEL - 1))

FROM emp START WITH mgr IS NULL
CONNECT BY PRIOR empno = mgr
ORDER SIBLINGS BY ename ASC;

|| ename "employee", empno, mgr

VIO Z 2L OB INEBE XN, AP EHORIETER RIEINE T, i BLAKE, CLARK, BX U
JONES Z3KING D RIZ7 V7 7Ry MECHBINS X527 D £ U7z, 5a sALLEN, JAMES . MARTIN .
TURNER . B X A WARD lZ. BLAKE D RIZ7 L7 » Ry MECEBINE T, MUN, FEREI,

(RD_R—J1THE )

__OUTPUT__
level | employee | empno | mgr
- - Fomm o e Fomm
1 | KING | 7839 |
2 | BLAKE | 7698 | 7839
3 | ALLEN | 7499 | 7698
42
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3 | JAMES | 7900 | 7698
3 | MARTIN | 7654 | 7698
3 | TURNER | 7844 | 7698
3 | WARD | 7521 | 7698
2 | CLARK | 7782 | 7839
3 | MILLER | 7934 | 7782
2 | JONES | 7566 | 7839
3 | FORD | 7902 | 7566
4 | SMITH | 7369 | 7902
3 | SCOTT | 7788 | 7566
4 | ADAMS | 7876 | 7788
(14 rows)

(BIDR—T 5 D X)

ZO®RBEOHIE. WHERE AJZBM L. 320D —F/ —FTHBLEST, /— YU -5,

WHERE AJ1ZY UV —NDITR 7 4 LRV VL THRERE Yy F2ERLET,

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;

ZI)—E5DOHNIZIE. 32D — k) —FL L 1BLAKE. CLARK . 3B XU JONES BERINF T,

& 512, WHERE A&7 X W3 i SHIBREI N E L,

p

__OUTPUT__
level | employee | empno | mgr
- - Fommmmm - Fo—m— - +o——— -
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)

Retrieving the root nhode with CONNECT_BY_ROOT

CONNECT_BY_ROOT (&, FZELi L T, IWEDITIIHNLTIL—F/ —RFeEZLNBTOHDEERIRT /=D

AT E 2 HIHER 7T,

0 IR

*HTERE 3, B—DART v FEEEL$%, CONNECT BY _ROOT D¥3&. CONNECT_BY _ROOT

*—v— Rk AIBTT,
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(374

SELECT Y A k@ consql Tlk. CONNECT_BY_ROOT {HHE FIIRXD L BDH T,

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

CONNECT_BY_ROOT {#HE 7B 3 2 1 EEHIHE

o SELECT o~ FORERAHTH B D, SELECT Y X . WHERE fJ, GROUP BY fJ, HAVING fij,
ORDER BY ], 3 X F ORDER SIBLINGS BY AJC CONNECT_BY_ROOT B FZ=MHHATE 73,

o {82~ 1) — D CONNECT BY fiJ ¥ 7-1% START WITH AJTl. CONNECT_BY_ROOT B FIIHHTZ %
A,

* CONNECT_BY_ROOT i, &2 &LUTHATEE T, ZhxfT51k,. REedo T THOLEND D
%9,

|

KD TV —F, CONNECT_BY_ROOT {HE & L C. 38 BLAKE. CLARK. B XX JONES TIE %
VU —IZHEOWT, Ry MU R MINEEMEEEDL— ) — FOREERS LMEEBLERTZ
CERLTVETD,

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 I, Flmgr empno B L mgr ename DI TD/NL— b+ — KA, START WITH AJICY
A FENTWABHEFHEE-BLAKE. CLARK, F7213 JONES DWW TN THB I ERLTVET,

__OUTPUT__
level | employee | empno | mgr | mgr empno | mgr ename
- - Fomm - Fo——— +-———— Fommm - Fomm -
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

(RDR—J12Hi )
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(BIDR—T 5 D X)

2 | SCOTT | 7788 | 7566 | 7566 | JONES
3 | ADAMS | 7876 | 7788 | 7566 | JONES
(13 rows)

FIFEDZ ) —TF2, mgrfAnull THEIHE—~D vy TLRLDOWEBTHEET LIV —% 1 D4R
L%,

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;

ROMHTIE, ¥l mgr empno B LU mgr ename DFTRTDIL—F/ — KB, ZDIZTY—DL—rEL
TKING Z/RLTWVWE T,

__OUTPUT__
level | employee | empno | mgr | mgr empno | mgr ename
- - Fomm - +-—————- +--———- Fo—m - Fo—m -
1 | KING | 7839 | | 7839 | KING
2 | BLAKE | 7698 | 7839 | 7839 | KING
3 | ALLEN | 7499 | 7698 | 7839 | KING
3 | JAMES | 7900 | 7698 | 7839 | KING
3 | MARTIN | 7654 | 7698 | 7839 | KING
3 | TURNER | 7844 | 7698 | 7839 | KING
3 | WARD | 7521 | 7698 | 7839 | KING
2 | CLARK | 7782 | 7839 | 7839 | KING
3 | MILLER | 7934 | 7782 | 7839 | KING
2 | JONES | 7566 | 7839 | 7839 | KING
3 | FORD | 7902 | 7566 | 7839 | KING
4 | SMITH | 7369 | 7902 | 7839 | KING
3 | SCOTT | 7788 | 7566 | 7839 | KING
4 | ADAMS | 7876 | 7788 | 7839 | KING
(14 rows)

SHRANIC, Z DOFITIE START WITH A] =BT 2720, 14 KDYV =2 H 7,

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;

V=T ) —FTEZHMEDY VY —D FHEFEKT 2725, 72V =0T, %/ — Fldmgr empno
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BIXUmgr ename SO FDIL—F /) —Fe LTHhRLed 1 HFREINET,

__OUTPUT__
level | employee | empno | mgr | mgr empno | mgr ename
- - B it Fo—m - F-————- Fomm - Fomm -
1 | ADAMS | 7876 | 7788 | 7876 | ADAMS
1 | ALLEN | 7499 | 7698 | 7499 | ALLEN
1 | BLAKE | 7698 | 7839 | 7698 | BLAKE
2 | ALLEN | 7499 | 7698 | 7698 | BLAKE
2 | JAMES | 7900 | 7698 | 7698 | BLAKE
2 | MARTIN | 7654 | 7698 | 7698 | BLAKE
2 | TURNER | 7844 | 7698 | 7698 | BLAKE
2 | WARD | 7521 | 7698 | 7698 | BLAKE
1 | CLARK | 7782 | 7839 | 7782 | CLARK
2 | MILLER | 7934 | 7782 | 7782 | CLARK
1 | FORD | 7902 | 7566 | 7902 | FORD
2 | SMITH | 7369 | 7902 | 7902 | FORD
1 | JAMES | 7900 | 7698 | 7900 | JAMES
1 | JONES | 7566 | 7839 | 7566 | JONES
2 | FORD | 7902 | 7566 | 7566 | JONES
3 | SMITH | 7369 | 7902 | 7566 | JONES
2 | SCOTT | 7788 | 7566 | 7566 | JONES
3 | ADANMS | 7876 | 7788 | 7566 | JONES
1 | KING | 7839 | | 7839 | KING
2 | BLAKE | 7698 | 7839 | 7839 | KING
3 | ALLEN | 7499 | 7698 | 7839 | KING
3 | JAMES | 7900 | 7698 | 7839 | KING
3 | MARTIN | 7654 | 7698 | 7839 | KING
3 | TURNER | 7844 | 7698 | 7839 | KING
3 | WARD | 7521 | 7698 | 7839 | KING
2 | CLARK | 7782 | 7839 | 7839 | KING
3 | MILLER | 7934 | 7782 | 7839 | KING
2 | JONES | 7566 | 7839 | 7839 | KING
3 | FORD | 7902 | 7566 | 7839 | KING
4 | SMITH | 7369 | 7902 | 7839 | KING
3 | SCOTT | 7788 | 7566 | 7839 | KING
4 | ADAMS | 7876 | 7788 | 7839 | KING
1 | MARTIN | 7654 | 7698 | 7654 | MARTIN
1 | MILLER | 7934 | 7782 | 7934 | MILLER
1 | SCOTT | 7788 | 7566 | 7788 | SCOTT
2 | ADAMS | 7876 | 7788 | 7788 | SCOTT
1 | SMITH | 7369 | 7902 | 7369 | SMITH
1 | TURNER | 7844 | 7698 | 7844 | TURNER
1 | WARD | 7521 | 7698 | 7521 | WARD
(39 rows)

CONNECT_BY_ROOT {HEFIZ. 2o I THERTWARWRIGHH N ABE. FDEEDAZE ename 12D &
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WEPEZ$T, %BED|| ' manages ' || ename DX, CONNECT_BY_ROOT F XL —3 a > D—Fk

TWEHHELA, LizD>T, ename D 2 M HOHBIIHENH XN TV BITOMEE R F 375,

DOEMOHRIZL— ) — R o5DOEEZEREE T,

ename

SELECT LEVEL, LPAD ( , 2 * (LEVEL - 1))
CONNECT_BY_ROOT ename ||

FROM emp

manages

|| ename

"employee", empno, mgr,

|| ename "top mgr/employee"

START WITH ename IN (BLAKE,CLARK, JONES)

CONNECT BY PRIOR empno = mgr
ORDER SIBLINGS BY ename ASC;

7Y —r5DHD top mgr/employee F|D R THEMIN/ZMEITER L TLEEW,

__OUTPUT__

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

(13 rows)

mgr/employee

manages
manages
manages
manages
manages
manages
manages
manages
manages
manages
manages
manages
manages

BLAKE
ALLEN
JAMES
MARTIN
TURNER
WARD
CLARK
MILLER
JONES
FORD
SMITH
SCOTT
ADAMS

ZOFITIE, 2o T THEN/-R T CONNECT_BY_ROOT JEHE FZ2#H L % 3,

SELECT LEVEL, LPAD ( , 2 * (LEVEL - 1))
CONNECT_BY_ROOT (Manager

"top mgr/empno"
FROM emp

|| ename ||

START WITH ename IN (BLAKE,CLARK, JONES)

CONNECT BY PRIOR empno = mgr
ORDER SIBLINGS BY ename ASC;

|| ename

is emp #

"employee", empno, mgr,

| | empno)

ename ¥ empno DfEIZM /7 £ 3 CONNECT_BY_ROOT HE TOMERZITE T, ZOFME. 21513 top
mgr/empno | D FDNL— b/ — K SEZRERE T,

__OUTPUT__
level | employee

| empno | mgr

top mgr/empno

- - Fomm - Fo—— - Fo————- o

(RDR—J12Hi )
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1 | BLAKE | 7698
2 | ALLEN | 7499
2 | JAMES | 7900
2 | MARTIN | 7654
2 | TURNER | 7844
2 | WARD | 7521
1 | CLARK | 7782
2 | MILLER | 7934
1 | JONES | 7566
2 | FORD | 7902
3 | SMITH | 7369
2 | SCOTT | 7788
3 | ADAMS | 7876
(13 rows)

7839
7698
7698
7698
7698
7698
7839
7782
7839
7566
7902
7566
7788

Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager
Manager

BLAKE
BLAKE
BLAKE
BLAKE
BLAKE
BLAKE
CLARK
CLARK
JONES
JONES
JONES
JONES
JONES

is
is
is
is
is
is
is
is
is
is
is
is
is

emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp
emp

HFOH OH H OH OB H O H OH K H B K

7698
7698
7698
7698
7698
7698
7782
7782
7566
7566
7566
7566
7566

(BIDR—T 5 D X)

Retrieving a path with SYS_CONNECT_BY_PATH

SYS_CONNECT_BY_PATH L. @2/ =V —TCEIfEL. BHED ./ — FIl— b/ — RORITHET 2IEEZN
7 OFMEERISS 277> 7 a T,

(374

T7o72arDI T3 F I EROLEH T,

SYS_CONNECT_BY_PATH (<column>, <delimiter>)

Ty a2 o051 8ERD £,

ecolum I, 77072 a v EHUOHLTWEREE S =V —CIEESX =T — 7D 35| D 45|
T3,

o delimiter |&, fEEXNF DKLy b)) B 7#ES % varchar fE TS,

|

ZOFITIE, MEBHLEZDIA—Y vy —DVRAMNERRET, 32— v —Ivx =TI ¥ —DPWVWBHA,

ZOHFIDRR I EMENE T,

edb=# SELECT level, ename , SYS_CONNECT_BY_PATH(ename, /) managers

e . B

1 | KING

FROM emp

CONNECT BY PRIOR empno = mgr
START WITH mgr IS NULL

ORDER BY level, ename, managers;
__OUTPUT__
level | ename |

| /KING

managers

(RDR—J12Hi )
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(HIDR=TI D 5 DfEX)

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)
Rty b

o level FIZiZ,

I =R UL RV RRENE T,

* ename FICiE, MEEBENPERINET,

» managers ¥iZiX, A —Y v —DREBY A I REENTVWET,

SYS_CONNECT_BY_PATH @ EDB Postgres Advanced Server 251X, XDHHEZIR—F L TOEHA,

» CONNECT_BY_PATH [ SYS_CONNECT_BY_PATH

* SYS_CONNECT_BY_PATH [N SYS_CONNECT_BY_PATH

2.4.7 Multidimensional analysis

ZBRTPE, T4 A a DI EIEFRMAEGOEEFHL T —22BET 2 n A2 L ET,
T4 X aid, K, Hi, SHoEM, 8o v RhREDTFT—REET DRI E H T
VT, TOTRELREF, T—RV 27N\ 7 TV r—a T RNCERENE T, FFED
T4 AT ayty MEEMFONERE. 770 eEENE T, 77 2 MEEE, BEoE L, F
. BB, B IicEET 3 BET T,

VYL —3aF T —BR—ZAZATLDT A4 A aryty MEoTINo6D 7 7 7 F #EET 31213,
BHEIE SOL &5 B L 3, SQLER I3, EARMNIZ T —XPREDHEET 4 X a VitE->TH
A—AEh, EREY BB IL—THDOF -0, &5t FEHREY D7 » 7 FoEHTHERENS

rEERLET,

fERDER

SQL SELECT 21 > F D GROUP BY fJid, iR E AN T 3 7 0t R 2R T 2 ROILRIERE % K —
FLTWVET,

o ROLLUP #55Ef&HRE

 CUBE AR IERE
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o GROUPING SETS #LiRHERE

& 51T, SELECT U A b % 721X HAVING i) GROUPING 7 7 > 27 > a > ¥ GROUPING_ID 77 > 7> a %
ERLT. 2o DiREREZ HH 3 2BOBROBREXZTEE T,

0 IR

B2 TAD dept BEU emp” 7T — T ME, TDT 4 AA v ¥ a CILEFNICHH XA, RGE R
LEd, D ERBHEREZBEMRT 27D, ROLERINLD T — 7 MTHEHAINE 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 B XU dept 7 — T IVDFEED B DRDITHHEHENE T,

2.4.8 Multidimensional analysis
BRI HLaRIERE

ROLLUP 3 X ¢f CUBE #5IEMEEEIE. Rt v MTEBMLLO/NEt 2Rt T 2 22tk b, N—2E3HTIZ
BIML X9,

GROUPING SETS HIEMSREZ(FH T2 2, X FXFREHO N -2 BE—DfERELy MIHEAETEE T,
GROUPING B X CF GROUPING_ID 7 7 > 7 ¥ a vid. Rty MDD 7,
ROLLUP extension

ROLLUP fIRIKREIR. B L — T /Nt eigit e B/ v — 7oL v M 24AEML 9. FEEOIERF
(&, ROLLUP IV X M CHRE S NARDIEFIC L o TIRE D 5, BEEORKR B, VR M ORbE[DIH
HTY., AEOEOFIEB R, BEZz NIl xS, —HHOHEBEI R FMILNUZH D 7,

(374

H—@ ROLLUP D XIERDE B H T,

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

% expr i, MRty VOV —AEPET SR TT, ( expr_la, expr_lb, ...) & UL THEINCHZE
N7-5E, expr_la BE U expr_1b I X > TRENZHEHOHAEDLEN, BEOHE—D /L —TLRILE
ERLET,

fiRE Y PTRENLZEFDHEAL UL, RV A M Lo TRENZ2EO—EOMAGDLEILITHD
9,

EHIZ, —EOEZT LI, VA FOBRAIDIEH expr_1 £721% ( expr_la, expr_lb, ...) OfHAEDLE.
feE XN D/NGIREINE T, PMihE. VA MO 2 FHDIEH expr_2 £721% ( expr_2a, expr_2b,
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L) OfAEDE, BEINHFIIH LT, BAIOEEHDOE I/ L—TFO—EDHEI L IREhET, WUF
IRk, R, Rty M REOREIPREINE T,

NEHTOHE, NI SN B THEIZ OV T null 2SR SN E T,

GROUP BY AJD 2 ¥ 7 ¥ A b THEE X 7= ROLLUP LiEHEREIX. KD BDHTT,

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

select_list THREINLEHHEIZ, ROWTIHITHI2RHENDH D £73,
e ROLLUP expression_list ICHEGLET
e COUNT. SUM. AVG., MIN, . MAX R ¥ Ot 7 > 27> a v

o ROEMN N —THNOME A DITHSHN L TWBERERITZ T 77> a iz 213 SYSDATE 7 »
N 2-V4

GROUP BY AJZ{# [ L C. #%(?D ROLLUP LEIRMEEE. 3B X OMMiiod GROUP BY FRARIEHE ¥ il &4 DR DEE D F
HL Y AEEELET,

ORDER BY A)Z# i LT, HWHZWE X IZZFDMOEBEKRD D AEETERLET, Z0AZHHTZ L.
MRy FOIEFEMMRES N E T,

IN—FL RV ERFEH ORI n+1 TF, 22T, nlZROLLUIPRY X FOEEHEAEL 7, HN
THENZVZA NI 1 DOHEH LTHY Y P ENE T,

|

XD Y —i%, Flloc. dname. B LU job DFEEICE SN Tr—L7 v TRENRL 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;

7TV —DFERICTIE, loc. dname . BX U job D—EDMHAGHLE I L DNEHXEDE L. loc D—EDH
Z iz loc BL U dname D—EOMABDHLEZ L O/NDPERRENE T, BEHIREDITICERRENE T,

__OUTPUT__

loc | dname | job | employees
- e Fomm - Fomm - Fomm -
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

(RDR—J12Hi )
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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

I I I 17
(20 rows)

KD TV —iE, ROLLUP V R + DIEHH ZHEMANTHAS LR R ERLTVET,

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;

Hzid, mioflo X 512, loc B L dname ODHAEDLED/NHIEENETE A,

__OUTPUT__
loc | dname | job | employees
- Fomm - Fomm - Fomm -
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 | | I 3
I I | 17
(16 rows)

ROLLUP U R F DEAFID 25237 o T THENRTWABIEE, PeFL R B FEIRRICEZ D 5,
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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;

Z Z T, —HEDloc & dname DIHAEDOE T LITNETDIH D T3, loc D—EDED/NHEIH D FHA,

__OUTPUT__
loc [ dname | job | employees
- - Fommm - e Fommmmmm -
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)

CUBE extension

CUBE JL7EH#E % ROLLUP J5IRFEREIC LT W E ., 7275 L. ROLLUP &, ROLLUP RV X FDHEHHEHODEDR HH
DY R PMIHEINWT, EERNO L —SLeERE24AER L FIT, CUBEIX, CUBER VA FADTRTDIH
HDOTRTOIEFNCFESNT, 27—/ NtEAERL T, Ldio T, Mty Micid, ALY
A P TEITENZROLLUP X D 2L DITHAEENE T,

(374

Bi— CUBE DHSUIRD EEBH T,

CUBE ( <expr_1> | ( <expr_la> [, <expr_1b> ] ...)
[, <expr_2> | ( <expr_2a> [, <expr_2b> ] ...) ] ...)

% expr i, ERLY bV —FLERET HATI, ( expr_la, expr_1b, ...) ¥ L TN THZE
N7=5E. expr_la BE UL expr_1b i X o TRENZHEDHAEHEBE—D N —TEERLET,

MEEY Y PTIREINZEFTOEAL NVEZ, RVRA Mo TRENZEO—EDHAEDLEZLIZHD
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R

EHIZ, —EOEITIC, VA FOBRMDIEH expr_1 £721% ( expr_la, expr_1lb, ...) OHAEDE.
BEINZHTDO/NEIPREINET, —BDOEIIZ, VA D2 EFBHDIEH expr_2 £721% ( expr_2a,
expr_2b, ...) OfAEDLYE, FHEXNHTO/PMIREINE T, /Netd. BYWOEHL 2 HEHOHEED
—HEOMAGDbE I IGREINE T, FAfic. 3FBHOHEND 256, RO/NGPERINET,

 3HFHOHHDOE—E DA

* 3FHOHHE t BAOHBE DHAEDEDE—EDHE

« 3%FHOHEB L 2 FHOHHOMAGDEDZE—HOMHE

« 3FHOHEH, 2&FHOEH, BXUEHOEHDOMAGDEDFE—EOME
KR, MRty P REROBENEINE T,
NEHTOBE. NP EUF S B HEIZOWTIE null 2SR ENE T,

GROUP BY A 2 > 7 ¥ 2 b THEE X417z CUBE JLIRMEEEIX. KD BT,

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

select_list TIHEINIHBIZ, XOWTIHHLTHE2LELHD 7,
o CUBE expression_list 2B L £3
e COUNT. SUM. AVG, MIN, /I MAX R Y D&EFH 777> ay

o RDEMN N —THNOME A DITH LML TWBERERIEZT7 77> a iz 213 SYSDATE 7 »
N 2-0V4

GROUP BY AJZ{# ] L C. D CUBE IEiRIEAE. 3B X OMMiiod GROUP BY FRARIEAE ¥ ffl & DR DEE D A 7
LYAREELET,

ORDER BY AJZH L C, HANZEHROD 2METHRRL, Kikty FDIEFZRIEL £7,

IN—T L RVEZEFHORIE. 20 n®TT, 22T, nlXCUBERV XA MOIEHBZRL 3, #
MCTEEN-ZVRAMIIODEHE L THY Y FENET,

|

RKDZ Y —1%. %) loc. dname. BX L job DIEFNIZESNWTF 2 —T2ERKL 3,

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;

UREZ ) —OfERTS, loc, dname. BX Y job DIHAEDLE I DEEEROE L. RD/NEHH
FREINFT,

e loc. dname OFHHAE DY
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loc. job DFMAEDLYE

dname . job ORMAEDLE

loc DEF—EDHE

dname D F—EDE

job DE—E DM

EHIRBRDITICRREINE T,

__OUTPUT__

loc

BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
BOSTON
CHICAGO
CHICAGO
CHICAGO
CHICAGO
CHICAGO

CHICAGO
CHICAGO
CHICAGO

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

dname | job | employees
- - Fommm - Fomm - Fo—mm -

OPERATIONS | ANALYST | 1
OPERATIONS | CLERK | 1
OPERATIONS | MANAGER | 1
OPERATIONS | | 3
RESEARCH | ANALYST | 2
RESEARCH | CLERK | 2
RESEARCH | MANAGER | 1
RESEARCH | | 5
| ANALYST | 3

| CLERK | 3

| MANAGER [ 2

| | 8

SALES | CLERK | 1
SALES | MANAGER | 1
SALES | SALESMAN | 4
SALES | | 6
| CLERK | 1

| MANAGER | 1

| SALESMAN | 4

| | 6

ACCOUNTING | CLERK [ 1
ACCOUNTING | MANAGER | 1
ACCOUNTING | PRESIDENT | 1
ACCOUNTING | [ 3
| CLERK [ 1

| MANAGER [ 1

| PRESIDENT | 1

| | 3

ACCOUNTING | CLERK | 1
ACCOUNTING | MANAGER | 1
ACCOUNTING | PRESIDENT | 1
ACCOUNTING | | 3
OPERATIONS | ANALYST | 1
OPERATIONS | CLERK | 1

YORK
YORK
YORK
YORK
YORK
YORK
YORK
YORK

(RDR—J12Hi )
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| 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
| | ANALYST | 3
I | CLERK | 5
I | MANAGER | 4
| | PRESIDENT | 1
| | SALESMAN | 4
I I I 17

(50 rows)

KD TV —iX, CUBE VY R FDIEBZHIMATHASDOE MR ERLTVET,

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;

H 121, loc ¥ dname DFHAEDOE. loc & job DiHAGHHE, dname BT HE. 7213 job HrHEH,

__OUTPUT__

loc | dname | job | employees
- - Fommm = Fommm - Fommmm -
BOSTON | OPERATIONS | ANALYST | 1
BOSTON | OPERATIONS | CLERK | 1
BOSTON | OPERATIONS | MANAGER | 1
BOSTON | RESEARCH | ANALYST | 2
BOSTON | RESEARCH | CLERK | 2
BOSTON | RESEARCH | MANAGER | 1
BOSTON [ | | 8
CHICAGO | SALES | CLERK | 1
CHICAGO | SALES | MANAGER [ 1
CHICAGO | SALES | SALESMAN | 4
CHICAGO | | I 6
NEW YORK | ACCOUNTING | CLERK [ 1
NEW YORK | ACCOUNTING | MANAGER [ 1
NEW YORK | ACCOUNTING | PRESIDENT | 1
NEW YORK | | I 3

(RDR—J12HKi <)
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| ACCOUNTING | CLERK | 1
| ACCOUNTING | MANAGER | 1
| ACCOUNTING | PRESIDENT | 1
| OPERATIONS | ANALYST | 1
| OPERATIONS | CLERK | 1
| OPERATIONS | MANAGER | 1
| RESEARCH | ANALYST | 2
| RESEARCH | CLERK | 2
| RESEARCH | MANAGER | 1
| SALES | CLERK | 1
| SALES | MANAGER | 1
| SALES | SALESMAN | 4
I | | 17

(28 rows)

KDY LY =%, mEHIDIRD CUBE HEIRMERE DN TIREZNBAIDOANY T —2 g Y ERLTVET,

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;

ZOHNTIE. loc DEZ )L — 7D dname B Xk job DJEFIDBEITEXNE T,

__OUTPUT__

loc | dname | job | employees
- - Fmmmmm— - Fmmmm - Fmmmm -
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

(RDR—J12HKi <)
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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
(28 rows)

GROUPING SETS extension

GROUP BY #JC GROUPING SETS #iRISFER T2 ., XX RN —AMcEIOWT-EBHROERE v
FOEHRTH S | DOFEREL Yy b ERERT 2 FEITREINE T, DF D, UNION ALL #/ElX. #E D
AL—TDERty b2 1 ODERLy MIHEELTEITEINE T,

UNION ALL AL —3 3>, D% D GROUPING SETS {iREEREIZ. FEEXINSERL Y Mo EEITEHI
FRLUEXE A,

(374

Hi—@ GROUPING SETS fLRFEREDAESIIX D EBH TT,

GROUPING SETS (
I <expr_1> | ( <expr_la> [, <expr_1lb> ] ...) |
ROLLUP ( <expr_list> ) | CUBE ( <expr_list> )

doo..10

GROUPING SETS #LIRMEAEICIZ, 1 DDl o a =Xy h DR, o> ZTHEN/ZAD Y X+, ROLLUP L3R
HEARE. B KX CUBE IERAERED T E DA E DR EZED D I N TEE T,

GROUPING SETS #:3EF1Z. GROUP BY AJO I > 7 F X M TIREIN X T,

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

select_list TIHEINZHBEZ., XOWTNHOLTHE2LEDNH D £5,
* GROUPING SETS expression_list IZ%&35
* COUNT, SUM, AVG, MIN., MAX RX OEF7>»> 7> a v

o ROENIZN—THNOME A DITHSMNL L TWBEREITZT7 77> a izt 21X SYSDATE 7 7
N4

GROUP BY fJZ{#H L T. B8 D GROUPING SETS fLiRIEAE. 3 & UFMilidd GROUP BY JLFRAEHE & il £ DD
BROAAL V2RI ELET,
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ORDER BY 2 LT, HOHREHKDH 2HETHERL, Ry FOIEFZFIEL 55

|

KD Y —i%. ¥ loc. dname. BX L job THREIN7 NV —TDa=F U B2HERL 75,

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;

HREXO L BH T,

__OUTPUT__

loc | dname | job | employees

- - Fo—mmm - Fommmm - F-—————————-

BOSTON | | | 8

CHICAGO | | | 6

NEW YORK | | I 3
| ACCOUNTING | | 3
| OPERATIONS | | 3
| RESEARCH | | 5
| SALES | | 6
| | ANALYST | 3
| | CLERK | 5
I | MANAGER | 4
[ | PRESIDENT | 1
I | SALESMAN | 4

(12 rows)

ZAUX. UNION ALL B TFE2MFHT 2RO =) —FE 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, 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 —» 5D Hfl&, GROUPING SETS H O ¥R LTI,
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__OUTPUT__
loc | dname | job | employees
- - Fommm = Fommm - Fommmm -
BOSTON | | | 8
CHICAGO | | | 6
NEW YORK | | I 3
| ACCOUNTING | | 3
| OPERATIONS | | 3
| RESEARCH [ | 5
| SALES | | 6
| | ANALYST | 3
| | CLERK | 5
| | MANAGER | 4
[ | PRESIDENT | 1
I | SALESMAN | 4
(12 rows)

ZOFNZ, XFEXERAXA T D GROUP BY fiRFEHE % GROUPING SETS F\VU R h C—fEICEHTZ= 2 HiE%x

RLTVET,

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

WHERE e.deptno = d.deptno

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

ORDER BY 1, 2, 3;

MR, 2ozt

__OUTPUT__
loc | dname | job | employees
- Fommm - Fomm - Fommm -
BOSTON | | ANALYST | 3
BOSTON [ | CLERK | 3
BOSTON | | MANAGER [ 2
BOSTON | | | 8
BOSTON [ [ | 8
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
CHICAGO | | | 6
NEW YORK | | CLERK [ 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | | 3
NEW YORK | | I 3

| ACCOUNTING | CLERK | 1

(RDR—=JIZHEL)
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| 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 | I 6
I | ANALYST | 3
| | CLERK | 5
| | MANAGER | 4
| | PRESIDENT | 1
I | SALESMAN | 4
| | | 17
I | | 17

(38 rows)

HF71E. FASHIIZ GROUP BY loc. GROUP BY ROLLUP (dname, job) .3 XTFGROUP BY CUBE (job, loc)
DFERE Y FOEFETT, TALDHLADZ Y —IZROEBH 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;

GROUP BY loc AJOfERt Y MIXRDE BT,

__OUTPUT__

loc | dname | job | employees

- - e e Fmmmmm -
BOSTON | | I

CHICAGO | | [

NEW YORK | | I

(3 rows)

KD TV —% GROUP BY ROLLUP (dname, job) AJZ{FHAL %3,
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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;

GROUP BY ROLLUP (dname, job) AIDfER+E Y MIXRDEEBH T,

__OUTPUT__

loc | dname | job | employees

B Fommmmm - 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
| | | 17

(17 rows)

KD TV —% GROUP BY CUBE (job, loc) AJZfHL £,

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;

GROUP BY CUBE (job, loc) AJO#ERty MIXRDEEBHTT,

__OUTPUT__

loc | dname | job | employees

- - Fommm——— Fommm - Fommmm -
BOSTON [ | ANALYST | 3
BOSTON [ | CLERK | 3
BOSTON [ | MANAGER | 2
BOSTON | | | 8
CHICAGO | | CLERK | 1

(RD_R—J1THKE)
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CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4
CHICAGO | | | 6
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | | 3
I | ANALYST | 3
I | CLERK | 5
I | MANAGER | 4
| | PRESIDENT | 1
| | SALESMAN | 4
I I I 17
(18 rows)

BID3DOD 7TV =N UNION ALL HE T2 HASDOE 2 L, 3 20fEE Ly N DEENERINFE 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;

Hi771%. GROUP BY GROUPING SETS (loc, ROLLUP (dname, job), CUBE (job, loc)) fiZ{#iMH L 7=35
BLRALTT.

__OUTPUT__

loc | dname | job | employees
- Fomm - Fomm - Fomm -
BOSTON [ | ANALYST | 3
BOSTON [ | CLERK | 3
BOSTON [ | MANAGER | 2
BOSTON | | I 8
BOSTON | | | 8
CHICAGO | | CLERK | 1
CHICAGO | | MANAGER | 1
CHICAGO | | SALESMAN | 4

(RDR—J12HKi <)
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CHICAGO | | I 6
CHICAGO | I I 6
NEW YORK | | CLERK | 1
NEW YORK | | MANAGER | 1
NEW YORK | | PRESIDENT | 1
NEW YORK | | I 3
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
| RESEARCH | ANALYST | 2
| RESEARCH | CLERK | 2
| RESEARCH | MANAGER | 1
| RESEARCH | I 5
| SALES | CLERK | 1
| SALES | MANAGER | 1
| SALES | SALESMAN | 4
| SALES | I 6
I | ANALYST | 3
I | CLERK | 5
I | MANAGER | 4
| | PRESIDENT | 1
I | SALESMAN | 4
I I I 17
I | | 17
(38 rows)

GROUPING function

GROUP BY ) ROLLUP . CUBE . ¥ 7-!% GROUPING SETS HLIRHERER T 2354, HEMEEIC X » TAER X
N7 EIFRLNAVD/NGHEFERE Y PORKREFITEXAT 2 Z e DL WGEEHH D £3, GROUPING
Ty ryaid. ZOXAETS HERRMELET,

374

GROUPING 7 7 > 2 ¥ a Y BT 2720 D— 2SI RO B Y T,

SELECT [ <expr> ...,] GROUPING( <col_expr> ) [, <expr> ]
FROM ...
GROUP BY [...,]
(RDR—J12Hi )
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{ ROLLUP | CUBE | GROUPING SETS JC [...,] <col_expr>
Lo ooodl D [y oool

GROUPING 7 7 > 7 3 a »i%. GROUP BY #J® ROLLUP . CUBE. ¥ 7-!% GROUPING SETS #LEEDF U 2 +C
HBEINZTAX T a IO THIHE—D T X—X—%ZFTWD £5,

GROUPING 7 7 7> a VORDEIZ0F/-FE 1 TF, 72V —DfERLy T

o FTDIFDHDEIDED /Nt BT T /=0, GROUPING 7 7 > 7 ¥ a ¥ THRE I N FR 8 null D5
4. GROUPING 77 Y7 a VIidME 1 ZERELET,

o GROUPING 7 7 7 ¥ a V' THE I NHDRE DEIZE DTG R 2K 3355, GROUPING 7 7
YT aiIEOBIRLE T,

H“EDOGE. & null DADOIGE SRR null ISR 2585 D £3, WTFhDEED., ZRIEZZDHD
FEDMHEICET 2D THH., BEOMBED/NTTIEHD A,

|

RDZ TV —%, GROUPING 7 7 > 7 ¥ a YDRDEI/NHTICED X 5 IZHIET 208 RLTVWET,

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 7 7 27 ¥ a YOI %2FRT 5 3 DDGEHDFITIE. NIGT 2FNDMEIZHTz o TNt EIR &
NABFTIC. DNEHTIC 1 OfEBFRRENE T,

__OUTPUT__

loc | dname | job | employees | gf_loc | gf_dname | gf_job
- - Fmm e R Fmmm - R e R
BOSTON | OPERATIONS | ANALYST [ 1| 0 | 0 | 0
BOSTON | OPERATIONS | CLERK | 1| 0 | 0 | 0
BOSTON | OPERATIONS | MANAGER | 1| 0 | 0 | 0
BOSTON | OPERATIONS | | 3 | 0 | 0 | 1
BOSTON | RESEARCH | ANALYST | 2 | 0 | 0 | 0
BOSTON | RESEARCH | CLERK | 2 | 0 | 0 | 0
BOSTON | RESEARCH | MANAGER | 1| 0 | 0 | 0
BOSTON | RESEARCH | | 5 | 0 | 0 | 1
BOSTON [ | | 8 | 0 | 1| 1
CHICAGO | SALES | CLERK | 1| 0 | 0 | 0
CHICAGO | SALES | MANAGER | 1| 0 | 0 | 0
CHICAGO | SALES | SALESMAN | 4 | 0 | 0 | 0

(RDR—J12Hi )
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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

I I | 17 | 1] 1] 1
(20 rows)

INBEDA YO —2—lx, FEDNFORZ Y —= v ZHHELY LTHATE X T, 22 23, fido s
TV —%{#H3 2% L. HAVING AJ C GROUPING 7 7 > 27 > a Y ZFHT 22212k D, loc B LU dname D
HAEDBDNTDOAEFRRTEE T,

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

FROM emp e, dept d

WHERE e.deptno = d.deptno

GROUP BY ROLLUP (loc, dname, job)

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

ORDER BY 1, 2;

D7) —3ZRDFERZAMRL £5

__OUTPUT__

loc [ dname | job | employees | gf_loc | gf_dname | gf_job

- - Fmmmmm— - +-——— Fmmmm Fommm—— Fmmmm— - Fmmmm——
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 2 LT, /NHTE2EAREEHMTE LI ED/NHTE XA TE X T, 2o
INEHTIZIE. ROFEICR ZF03 7 — 7LD 1 DL EDOITTnull TH 257285, null ZIRFTHKY A MIC 1D
OEERHD D T3, X, FNOPMTEERT L LIXENTT,

COREHIAT A0, ROITE emp 77— 7MTEBIML 3, Z4UL. job ¥ NULL iz & T2 18
L FEI,

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

RDOZ TV =%, HEICT 272 DICHIR S NATEEFH L TRITEINE T,
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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;

Hi 71213, loc #IC BOSTON Z &4, job ¥7— 7LD 4 HBHBIUS5HEHD LY FVICAR—RAZET2
DDITHREENE T,

__OUTPUT__
loc | job | employees | gf_loc | gf_job
- - +o—m— - Fomm - +-——————- +-——————-
BOSTON | ANALYST | 3 | 0 | 0
BOSTON | CLERK | 3 | 0 | 0
BOSTON | MANAGER | 2 | 0 | 0
BOSTON | | 1] 0 | 0
BOSTON | | 9 | 0 | 1
| ANALYST | 3] 1] 0
| CLERK | 3 | 1| 0
| MANAGER | 2 | 1| 0
| | 1] 1 | 0
| | 9 | 1 | 1
(10 rows)

51THIE. job %|d GROUPING 7 7 >~ 7 > a ¥ (gf_job) 21 2R T 5{THT. IABITRTHY a 7D
NP THBZ e ZRLTVWET, 1TD employees Fi2id. /N 9 BEFENTVE T,

44THTIE. job 4k loc %D GROUPING 7 7 > 272 a0 ZiBL ¥ T, ZHUE. TABTXRTDITD
HARLEZTHY. loc 2VBOSTON TH D, job 2 null THBZLERLET, THADRZIDEDIHAZH
7247 T3, employees HiTidk, HAZINZZDEXIBRE—~DITOHI Y FTH S 1 BEFENTVET,

9 1THEEZED HRDITTIE. job D GROUPING 7 7> > 7> a i 0 BIBL £, loc 50D GROUPING
Ty adidl ZRLET, ZHUL. 20D job HIA null TH S TRTDFFD/NGITH S Z L &R
LTVWET, ZOFITHAZINE—~{TORTT,

GROUPING_ID function

GROUPING_ID 7 7 7 > a »i¥. GROUPING 7 7 > 7 a v Offi#E (b #4124t L. ROLLBACK. CUBE. ¥/
% GROUPING SETS fLEFEHED & DFER YL v P DITO/NGHL NV BRREL £ 7,

GROUPING 7 7 > 7 ¥ a >Z, % 1 DMWY, T3 EEEINFND TR TOED/NHTHE0E S
PERLEST, LEDRoT, BHEROIILV—-FtH &7 U —D/NHD LRV EEIRS 51213, B8O
GROUPING 7 7 > 7 ¥ a YR BEIC R B GERHD D 3,

GROUPING_ID 7 7 7 > a ¥, ROLLBACK. CUBE. ¥ 7/-!% GROUPING SETS #LiEtSRECEH XN 1D
P EDHIREZFANE T, TS5 DH DY DFIT/NIDEFT SN0 R W2 7-DIffHTE 28—
DEHERLET,
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(374

GROUPING_ID 7 7 » 7 ¥ a ¥ D—fRI LR IZRD e B TT,

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

FROM ...

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

GROUPING_ID 7 7 > 7 ¥ a ViE, 1 DU ED AT X —2—%HD F3, Z4 51X, GROUP BY AJD ROLLUP .
CUBE . F7-1% GROUPING SETS#LEEDINY A b THEXN T 4 XAV a VHORTHEZRAENDH D T3,

GROUPING_ID 7 7 > 7 ¥ a VIZBHEZFER T T, ZOfHiZ. GROUPING_ID 7 7 >~ 7 ¥ a Y TIRESI N/
NRIRX =X —DEFERICE» SHEDIEFTHET X =—HOD GROUPING 7 7 7 a YIZX->TiRE R
3, HEXNL T L 0THKRINAE Y FRZ M LD base-10 EFRICHIG L E 5,

]l

RD 7TV —1E, %l gid TE XN 3 GROUPING_ID 7 7 >~ 7> a Y DEDHEA. % loc 3 X dname D 2
DD GROUPING 7 7 27> a Y IZXk o TRENBEICED XSG TE20ERLTVWET,

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;

ROBATIE. gid TIEEIN-EE L B L7 gf_loc fHY gf_dname [ECHER XN 2y hRZ ML
DRARICIER L TL W,

__OUTPUT__
loc | dname | employees | gf_loc | gf_dname | gid
- - Fommmm— - Fommm - Fmmm - Fmmmm - F-———-
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 [ I 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

(RDR—J12Hi )
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| SALES | 6 |
I | 17 |
(12 rows)

RDFZ. HS1D 447D GROUPING 7 7 > 73 a Y DR D {HIZES W/ GROUPING_ID 7 7 > 7 ¥ 3 Vit&
DEMKGEREEL 5,

loc dname Bit Vector<br GROUPING_ID<br /><br /> gid
/><br />9f_loc
gf_dname

BOSTON OPERATIONS 0*2' +0%20 0

BOSTON null 0*2! 4+1%20 1

null ACCOUNTING 1*#2040%20 2

null null 1#2041%20 3

RDFRIX, GROUPING_ID 7 7 ¥ 7 > a VDR DEN, BB FEETE 7L —FINED L5 IxIGT 5
DEFEEDEDHDTT,

Aggregation by Col- Bit Vector<br /><br />gf_loc gf_dname GROUPING_ID<br /><br
umn /> gid

loc, dname 00 0

loc 01 1

dname 10 2

Grand Total 11 3

dname 12Xk 2 NS DN DAEFRT 3121, GROUPING_ID 7 7 ¥ 7 ¥ a »IZH-DW\W/ = HAVING AJ TR
OBfbaN-7 ) —2FHL 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;

7 L) —DFERIIRD L BDTT,

__OUTPUT__
loc | dname | employees | gf_loc | gf_dname | gid
B e Fomm - Fommm - +o———=
| ACCOUNTING | 3 | 1] 0 | 2
(RDR—J1THi )
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| OPERATIONS | 3 | 1| 0 | 2

| RESEARCH | 5 | 1| 0 | 2

| SALES | 6 | 1 | 0 | 2
(4 rows)

2.5 Sample database description

FFaX Y boflTid, 3> 77— )L dept . emp. B jobhist ZHHL ¥, 451X EDB
Postgres Advanced Server D4 > A b —LRHZIERB L v — RS E 5,

2.5.1 EARIEEBRIUT b

RDAZ VT MNEFRITTBHILIED, YUY TNT—EZR=ZADT =70 70T T L030DTHEIENR
TE%79,

‘ /usr/edb/as<xx>/share/pg-sample.sql

<xx> l%. EDB Postgres Advanced Server D N— 3 a Y FHS T T,

B, ALT4L2Z PUDARZY F MZIE, Oracle 77— A RX— 2 BfED B 202 H U TIER X
NPT —BR—2AF T2 7 bBEEFRTVET, TDRAZ YT 77413 edb-sample.sql TF, A
ZDNVAN

s HEEMM L TWA T —EZAR—A Y ILT =T a5 A2ERLE5,
o T— I NIZHT BT RTOMER % PUBLIC 7L — 7125,

F—IerarsaEk BEOL—Y—DBr—Terus— v 2T 2R H 2 MB A DE
HDAF—<IHERZINE T, XDa~wy FEFEHAL TRBESZAZFRRTEXET,

[SHOW SEARCH_PATH; J

PSQL PostgreSQL DX — I FANR—ZADA YR —T 2 Aa<y REFHLT, MRBRAZZZETEET,

252 YO FIFT—E2R—=XIZDOWVWT

P INTF—ZR—21F, HBAOREELZRLTT, JhiE, EEE, M. BXUOEEXBEDOBBREL
a— FDO3FEHEDL a— FBFENTVET,

BREEB X, #BAES. 4. BFHH. 85, BXU~xx—Yr—2dh x7, —HOMERZ H5
WKMATazlyraryeEERLTVWET, HEEEBEEOERIETANT emp 7— 7 IVIHRFEINE T,

U INVBRIHBINCZRT D 572D, GO ZEL 3, SEEOIEERIZHFNCEHDHTS
NET, BEFNE. —EOHMES L HOWARTTHEM SN T T, FEFNE 1 DDGAMIBEEN T o x T,
EFIREE D R TOERIZ dept 7 — 7 VITRIFSNE T,

A, TEEBDPMN TV MBICE T 2 HERSEH L TVWET, —HOEKBRIRTITRIHHL, &
XL ERIELZD, AL, MBZREHLALDLTEX L, HEEDRT —XALEN
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BET2e, ZHEBLFEIORS > a v OKRTHEERLUE T, BMAH. HrLWEREEL. M. H5. BLU
AT —RAEHOHBZEDH LW a 7L a— FREMENET, TXRTOMNEEEREIL jobhist 77—
TR SN E T,

MR pg-sample.sql 227 VU 7 T3,

SET datestyle TO iso, dmy;

- - Script that creates the sample tables, views
- - 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 NUMERIC(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR(14) CONSTRAINT dept_dname_uq UNIQUE,
loc VARCHAR(13)

- - Create the emp table

CREATE TABLE emp (

empno NUMERIC(4) NOT NULL CONSTRAINT emp_pk PRIMARY KEY,
ename VARCHAR(10),

job VARCHAR(9),

mgr NUMERIC(4),

hiredate DATE,

sal NUMERIC(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
comm NUMERIC(7,2),

deptno NUMERIC(2) CONSTRAINT emp_ref dept_f£fk

REFERENCES dept (deptno)

- - Create the jobhist table

CREATE TABLE jobhist (

empno NUMERIC(4) NOT NULL,
startdate TIMESTAMP(0) NOT NULL,
enddate TIMESTAMP(O),

job VARCHAR(9),

(RDR—J12Hi )
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sal NUMERIC(7,2),
comm NUMERIC(7,2),
deptno NUMERIC(2),

chgdesc VARCHAR(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 (40,0PERATIONS,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,J]ONES,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);
(RDR—J12HKi )
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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);

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,NULL,MANAGER,2975,NULL,20,New Hire);
INSERT INTO jobhist VALUES (7654,28-SEP-81,NULL,SALESMAN,1250,1400,30,New Hire);
INSERT INTO jobhist VALUES (7698,01-MAY-81,NULL,MANAGER,2850,NULL,30,New Hire);
INSERT INTO jobhist VALUES (7782,09-JUN-81,NULL,MANAGER,2450,NULL,10,New Hire);
INSERT INTO jobhist VALUES (7788,19-APR-87,12-APR-88,CLERK, 1000,NULL,20,New Hire);
INSERT INTO jobhist VALUES (7788,13-APR-88,04-MAY-89,CLERK, 1040,NULL,20,Raise);
INSERT INTO jobhist VALUES (7788,05-MAY-90,NULL,ANALYST,3000,NULL,20,Promoted to..
—Analyst);

INSERT INTO jobhist VALUES (7839,17-NOV-81,NULL,PRESIDENT,5000,NULL,10,New Hire);
INSERT INTO jobhist VALUES (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,NULL,ANALYST,3000,NULL,20,New Hire);
INSERT INTO jobhist VALUES (7934,23-]AN-82,NULL,CLERK,1300,NULL,10,New Hire);

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

ANALYZE emp;

ANALYZE jobhist;

- - Function that lists all employees numbers and names

- - from the emp table using a cursor.

CREATE OR REPLACE FUNCTION list_emp() RETURNS VOID

AS 8§

DECLARE
V_empno NUMERIC(4);
v_ename VARCHAR(10);

emp_cur CURSOR FOR

SELECT empno, ename FROM emp ORDER BY empno;
(RDR—D1THE )
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BEGIN
OPEN emp_cur;
RAISE INFO EMPNO ENAME;
RAISE INFO ----- ————-—-—- ;
LOOP
FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN NOT FOUND;
RAISE INFO % %, v_empno, v_ename;
END LOOP;
CLOSE emp_cur;
RETURN;;
END;
LANGUAGE plpgsql;

- - Function that selects an employee row given the employee
- - number and displays certain columns.
CREATE OR REPLACE FUNCTION select_emp (
p_empno NUMERIC
) RETURNS VOID

AS g8

DECLARE
v_ename emp . ename%TYPE;
v_hiredate emp.hiredate%TYPE;
v_sal emp.sal%TYPE;
v_comm emp . comm%TYPE;
v_dname dept.dname%TYPE;
v_disp_date VARCHAR(10);

BEGIN

SELECT INTO
v_ename, v_hiredate, v_sal, v_comm, v_dname
ename, hiredate, sal, COALESCE(comm, 0), dname
FROM emp e, dept d
WHERE empno = p_empno
AND e.deptno = d.deptno;
IF NOT FOUND THEN
RAISE INFO Employee % not found, p_empno;

RETURN;
END IF;
v_disp_date := TO_CHAR(v_hiredate, MM/DD/YYYY);
RAISE INFO Number : %, p_empno;
RAISE INFO Name : %, v_ename;
RAISE INFO Hire Date : %, v_disp_date;
RAISE INFO Salary : %, v_sal;

RAISE INFO Commission: %, v_comm;

(HIDR=TI D 5 DfEX)
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RAISE INFO Department: %, v_dname;
RETURN;
EXCEPTION
WHEN OTHERS THEN
RAISE INFO The following is SQLERRM : %, SQLERRNM;
RAISE INFO The following is SQLSTATE: %, SQLSTATE;
RETURN;
END;
LANGUAGE plpgsql;

- - A RECORD type used to format the return value of
- - function, emp_query.

CREATE TYPE emp_query_type AS (

empno NUMERIC,
ename VARCHAR(10),
job VARCHAR(9),
hiredate DATE,

sal NUMERIC

- - Function that queries the emp table based on

- - department number and employee number or name. Returns
- - employee number and name as INOUT parameters and job,
- - hire date, and salary as OUT parameters. These are

- - returned in the form of a record defined by

- - RECORD type, emp_query_type.

CREATE OR REPLACE FUNCTION emp_query (

IN p_deptno NUMERIC,
INOUT p_empno NUMERIC,
INOUT p_ename VARCHAR,
OUT p_job VARCHAR,
OUT p_hiredate DATE,
OUT p_sal NUMERIC

)

AS

BEGIN

SELECT INTO
p_empno, p_ename, p_job, p_hiredate, p_sal
empno, ename, job, hiredate, sal
FROM emp
WHERE deptno = p_deptno
AND (empno = p_empno
OR ename = UPPER(p_ename));

(BIDR— 5 D %)
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END;
LANGUAGE plpgsql;

- - Function to call emp_query_caller with IN and INOUT
- - parameters. Displays the results received from INOUT and
- - OUT parameters.

CREATE OR REPLACE FUNCTION emp_query_caller() RETURNS VOID

AS g

DECLARE
v_deptno NUMERIC;
v_empno NUMERIC;
v_ename VARCHAR;
V_IrOows INTEGER;
r_emp_query EMP_QUERY_TYPE;
BEGIN
v_deptno := 30;
v_empno := 0;
v_ename := Martin;
r_emp_query := emp_query(v_deptno, v_empno, v_ename);

RAISE INFO Department : %, v_deptno;

RAISE INFO Employee No:

RAISE INFO Name

RAISE INFO Job

RAISE INFO Hire Date

RAISE INFO Salary

RETURN;

EXCEPTION

WHEN OTHERS THEN
RAISE INFO The following is SQLERRM : %, SQLERRNM;
RAISE INFO The following is SQLSTATE: %, SQLSTATE;
RETURN;

R

, (r_emp_query) .empno;

R

, (r_emp_query) .ename;

R

(r_emp_query) . job;

R

(r_emp_query) .hiredate;

R

(r_emp_query) .sal;

END;
9ls| LANGUAGE plpgsql;
- - Function to compute yearly compensation based on semimonthly
- - salary.
CREATE OR REPLACE FUNCTION emp_comp (
p_sal NUMERIC,
p_comm NUMERIC
) RETURNS NUMERIC
AS s
BEGIN
RETURN (p_sal + COALESCE(p_comm, 0)) * 24;

(HIDR=TI D 5 DfEX)
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END;
LANGUAGE plpgsql;

- - 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() RETURNS INTEGER

AS 5§

DECLARE
v_cnt INTEGER := 1;
v_new_empno INTEGER;
BEGIN

WHILE v_cnt > O LOOP
SELECT INTO v_new_empno nextval(next_empno);
SELECT INTO v_cnt COUNT(*) FROM emp WHERE empno = v_new_empno;
END LOOP;
RETURN v_new_empno;
END;
9ls| LANGUAGE plpgsql;

- - Function that adds a new clerk to table emp.
CREATE OR REPLACE FUNCTION hire_clerk (

p_ename VARCHAR,

p_deptno NUMERIC
) RETURNS NUMERIC

AS 5§

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

INSERT INTO emp VALUES (v_empno, p_ename, CLERK, 7782,
CURRENT_DATE, 950.00, NULL, p_deptno);
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;
(RDR—TIZHi )
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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 : %, SQLERRNM;
RAISE INFO The following is SQLSTATE: %, SQLSTATE;
RETURN -1;
END;
ﬁﬁ LANGUAGE plpgsql;

- - Function that adds a new salesman to table emp.

CREATE OR REPLACE FUNCTION hire_salesman (

p_ename VARCHAR,
p_sal NUMERIC,
p_comm NUMERIC

) RETURNS NUMERIC

AS gy

DECLARE
v_empno NUMERIC(4);
V_ename VARCHAR(10) ;
v_job VARCHAR(9);
v_mgr NUMERIC(4);
v_hiredate DATE;
v_sal NUMERIC(7,2);
v_comm NUMERIC(7,2);
v_deptno NUMERIC(2);
BEGIN
v_empno := new_empno();

INSERT INTO emp VALUES (v_empno, p_ename, SALESMAN, 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;
(RDR—J12HKi )
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RAISE INFO Manager 1 %, 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 : %, SQLERRNM;
RAISE INFO The following is SQLSTATE: %, SQLSTATE;
RETURN -1;
END;
LANGUAGE plpgsql;

- - Rule to INSERT into view salesemp
CREATE OR REPLACE RULE salesemp_i AS ON INSERT TO salesemp
DO INSTEAD
INSERT INTO emp VALUES (NEW.empno, NEW.ename, SALESMAN,
NEW.hiredate, NEW.sal, NEW.comm, 30);

- - Rule to UPDATE view salesemp

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

UPDATE emp SET empno = NEW.empno,
ename = NEW.ename,
hiredate = NEW.hiredate,
sal = NEW.sal,
comm = NEW.comm

WHERE empno = OLD.empno;

- - Rule to DELETE from view salesemp
CREATE OR REPLACE RULE salesemp_d AS ON DELETE TO salesemp
DO INSTEAD

DELETE FROM emp WHERE empno = OLD.empno;

(BIDR— 5 D %)

7698,

- - 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 FUNCTION user_audit_trig() RETURNS TRIGGER

AS s

DECLARE
v_action VARCHAR(24) ;

(RDR—J12HKi )
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v_text TEXT;
BEGIN

IF TG_OP = INSERT THEN

v_action := added employee(s) on ;
ELSIF TG_OP = UPDATE THEN

v_action := updated employee(s) on ;
ELSIF TG_OP = DELETE THEN

v_action := deleted employee(s) on ;
END IF;
v_text := User || USER || v_action || CURRENT_DATE;
RAISE INFO %, v_text;
RETURN NULL;

END;
LANGUAGE plpgsql;
CREATE TRIGGER user_audit_trig
AFTER INSERT OR UPDATE OR DELETE ON emp
FOR EACH STATEMENT EXECUTE PROCEDURE user_audit_trigQ);

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

CREATE OR REPLACE FUNCTION emp_sal_trig() RETURNS TRIGGER
AS g
DECLARE
sal_diff NUMERIC(7,2);
BEGIN
IF TG_OP = INSERT THEN
RAISE INFO Inserting employee %, NEW.empno;
RAISE INFO ..New salary: %, NEW.sal;
RETURN NEW;
END IF;
IF TG_OP = UPDATE THEN
sal_diff := NEW.sal - OLD.sal;
RAISE INFO Updating employee %, OLD.empno;
RAISE INFO ..0ld salary: %, OLD.sal;
RAISE INFO ..New salary: %, NEW.sal;
RAISE INFO ..Raise : %, sal_diff;
RETURN NEW;
END IF;
IF TG_OP = DELETE THEN
RAISE INFO Deleting employee %, OLD.empno;
RAISE INFO ..0ld salary: %, OLD.sal;
RETURN OLD;
END IF;

(BIDR— 5 D %)
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END;
LANGUAGE plpgsql;
CREATE TRIGGER emp_sal_trig
BEFORE DELETE OR INSERT OR UPDATE ON emp
FOR EACH ROW EXECUTE PROCEDURE emp_sal_trig(Q);
COMMIT;

(BIDR—T 5 D X)
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