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F1E Introduction

EDB Postgres Advanced Server 14 TBIN S N7z#EEIC DWW TIE.

release notes % Z &

LTS,

11 N—FU=Zvyh

RDFETIE, PostgreSQL D X £ X F 74— FHIRICOWTHAL £5, 721, #ottAYZeN— FHIRRIZE
T RHENT, 7 —< Y RAOHIRPMHAIRER 7 4 R 2 1% ¥ OFEBRHRFIREH SN 255035 D

ESr
Item Upper limit Comment
database size unlimited B=/90
number of databases 4,294,950,911 B4
relations per database | 1,431,650,303 B4
relation size 32 TB 8192 XA DT 7 L b

BLCKSZ

rows per table limited by the number of tuples that can fit onto | %2472 L
4,294,967,295 pages

columns per table 1600 1 R=JIWUNE 2B X T H
A R E > TEHIZHIR X
NE3, LTFoEZSR

field size 1 GB ML

identifier length 63 bytes PostgreSQL Z 2 > 84 JL
TEHILTHERTIENT
R4

indexes per table unlimited T—EAR—AZTDRKY
L—a i kB8

columns per index 32 PostgreSQL Z Ff 2 >34 )L
THILTHESRTZIeHT
RS

partition keys 32 PostgreSQL Z 2 > 284 JL

THIETHERTIENT
RS

AR:
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o XN Z R TIIEH—D 8192 N P Db — T R=JIINF ZUENDH 5720, 7— 7 ILDF| D
KB SICHREINE T, flZIE. TNy Z—%FR< &, 1600 fHD int h 7 L THKINS
RTNNE 6400 N4 FEHBL, b =T R=JIHEWTEE T, 7272 L. 1600 bigint 5D X %k
12800 N4 R ERHE T Z720, b —TR=JWINE DY XA, text. varchar . char 72¥ OFIDA]Z
74—V RiE, lEPBERIZIREVEE, 7—710 TOAST 7 — 7 VICEEZETE £,
TFT—TNDEL—FTDRX TN I8N, FDRA Y R—DARERIDERDD T, EHEVWEXD
AZERET7 4 =V RDBFE, 4 X4 bERFIANL VDT 4 =V FAv X=DMFHEH, {HiZe—T%
TV S L E T

o TN LHIBRENFNG, FlIOmAHIBICHEBEL 3, X512, L IERINEZEZ LD
FRENZFMEIE, XDl By b~y ZTHEMIC I & LTY—23NFETH, null ¥y b
<~y 7HEEE EELET,

1.1.1 Conventions used

Z OIEHIZ. Linux > A7 A2 Windows ¥ AT ADMWAICHEHAINET, T4 L7 MU RRF, ATvTa
(A U7z Linux TERRCTRREINE T, Windows > AT L TIEETAHE. FIA4 ITXFEEFRUTHL a
OYTTA4 L7 PURRERIRL, ATv T a’2 Ny I ATy Y2 lBEMRIFT,

Z DTERD—ERIZ. PostgreSQL 3 X UF EDB Postgres Advanced Server 7 — X X— 2> A7 LMIEHA XN 3
BEh3H Y £5, * EDB Postgres Advanced Server £ WD FEEI&. EDB Postgres Advanced Server 159 1o
DICFERAINE T, Postgres* & W5 FFEIX. PostgreSQL & EDB Postgres Advanced Server Dl /7 % —fi 1
KIS DI NE T, TOB2DDFT—RAR—AY AT LEXAT 2R0END 2551, FEDH
A (PostgreSQL Z 7z!% EDB Postgres Advanced Server) 2MERH X % 5,

PostgreSQL ¥ 721Z EDB Postgres Advanced Server # D A > A F—)L 7 4 L 7 b U RRIZ, POST-
GRES_INSTALL_HOME 2 WHINE T,

* PostgreSQL Linux £ ¥ A b=V DIFE, 77 4L MEIN— 3 > 10 LIATD /opt /PostgreSQL/x. x
TFo LUEDN—T 3 > Tld, PostgreSQL 2 I 2 =7 4 Ry F—=IZFHL T EE W,

o N—=Ya v 10 ETOXGFER A ¥ A +—F — % H L TH{T X 17z EDB Postgres Advanced Server Linux
A A= DEE,. 77+ Md/opt/edb/asx.x T,

* RPM 8w 7 — V%A L T5E1TX 5 EDB Postgres Advanced Server Linux £ ¥ &2 s —/LDIFE, 7
7 # )L bl /usr/edb/asxx T3,

» EDB Postgres Advanced Server Windows 4 > X b —/L D&, 7 7 4L bid C:\Program Files\edb\
asxx TF, BFAN—Y a3 vEFEBIZ. N—Va v 10EDOESIEx.x $- 3 xx TRINET,

4 % 1 = Introduction
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1.1.2 About the examples
Z DHITIE. EDB Postgres Advanced Server D A > A b —LRHZERB IR — FEXh 39> L5 —7
L dept. emp. BX jobhist ZHHL £,

RDAZV T IERITTEILICED, U TINTF—ER—RADT =7V 70l o 5200 THHEER
TZ%9,

/usr/edb/asxx/share/pg-sample.sql

xx /& EDB Postgres Advanced Server D N—2 3 Y HE T,

B, ALTFT4 L2 FUDRZY F MZIE, Oracle 77— & RX— 2 ¥ %D H 2802 H L TER X
NEF—BR—ZAFT T2 7 FBEFNTOVET, TODRXZ VYT 7 7 4% edb-sample.sql TT, R
)NV A

c HEHEHMEINTVE T —EZR—RZH Y INT—TLe7uls s eERLET,
e PUBLIC 2L — 12T — I NI T BT RTOMERENEL 5,

F—INneFursLE BEOZ—F—B7F—I Fud— v BERT AR ZEHEORBARRADE
FDAF—<IERENT T, KOa<wy FRFEHL THRBRAZR 2R IETEET,

SHOW SEARCH_PATH;

PSQL a~ Y FEMFHL T, MBEAREEZHTEE T,

Y TIT—RIX—XDERA

P TNF—ER— 2%, HBOREERZR LT, T, /EEA. 3. BIXUOREBOBREL a—
FoO3fEDL a— RBEENTVET,

BRI, BAES, #El. AEH, 85 v~ 32—V v =25 D £3, —HOREERIZ, HEITA
TaIyyayzeRIMh 9, EEEHEOFHRIZT RN Temp 7 — 7 VITRFENE T,

B INREBHERZRT D 2720, HMOLFZEHL TVE T, RtLBEZhZNEE BN
5, FAME. —EOHMES L EWARTTHEN SN E T, FEFNE 1 OGN T o £ T,
ERFIREE D EEIE TN T dept 7— 7 MTREFESINE T,

FttidE7e, REEEPRET 2 a 7ICHET2HBERZENL T, R<CHDTWRHBOHFITIF, TFE
R, A, SRERBZEZLTVWAADBVET, MEEDRT —XARLEEIFET 2. RHEZ
HIDMMIOM THZRE L £, B e, Lk, fM. a5, BLO0R T2 2LHoM 25
LY a7l a— FBREMENET, IXNTOWNEBDEREIL jobhist 7 — T MITRFESNE T,

LRI pg-sample.sql 227 VU 7+ T3,

SET datestyle TO iso, dmy;

- - Script that creates the sample tables, views

RDR—J12Hi )

1.1. \—FUZvh 5
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(HTDR—T 5 DFEX)

- - 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)

)H

- - 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(®),

job VARCHAR(9),

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)

RDR—=J1ZHK )

6 % 1 = Introduction
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J;

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
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT
INSERT

INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO
INTO

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

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

(7369, SMITH, CLERK, 7902, 17-DEC-80, 800,NULL, 20) ;
(7499,ALLEN, SALESMAN, 7698, 20-FEB-81, 1600, 300, 30) ;
(7521,WARD, SALESMAN, 7698,22-FEB-81,1250,500,30);
(7566, JONES,MANAGER, 7839, 02-APR-81,2975,NULL, 20) ;
(7654 ,MARTIN, SALESMAN, 7698, 28-SEP-81, 1250, 1400, 30) ;
(7698 ,BLAKE,MANAGER, 7839,01-MAY-81,2850,NULL, 30) ;
(7782,CLARK,MANAGER, 7839,09-JUN-81,2450,NULL, 10);
(7788,SCOTT, ANALYST, 7566, 19-APR-87,3000,NULL, 20) ;
(7839,KING,PRESIDENT,NULL, 17-NOV-81,5000,NULL, 10) ;
(7844, TURNER, SALESMAN, 7698, 08-SEP-81,1500,0,30);
(7876,ADAMS, CLERK, 7788,23-MAY-87,1100,NULL, 20);
(7900, JAMES, CLERK, 7698,03-DEC-81,950,NULL, 30) ;
(7902,FORD, ANALYST, 7566 ,03-DEC-81,3000,NULL, 20) ;
(7934,MILLER,CLERK,7782,23-JAN-82,1300,NULL, 10);

RDR—=J1ZHK )

1.1, A\—FUZvw b
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- - 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;

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 $$

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

emp_cur CURSOR FOR
SELECT empno, ename FROM emp ORDER BY empno;
BEGIN
OPEN emp_cur;
RAISE INFO EMPNO ENAME;
RAISE INFQO ----- --——---- ;
LOOP
FETCH emp_cur INTO v_empno, v_ename;
EXIT WHEN NOT FOUND;
RAISE INFO % %, v_empno, v_ename;
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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 $%

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;
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;
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$$ 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));
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

RDR—=J1ZHK )
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AS $%
DECLARE
v_deptno NUMERIC;
v_empno NUMERIC;
v_ename VARCHAR;
V_IOWS 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 : %, SQLERRN;
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;

$$ 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 $%
BEGIN
RETURN (p_sal + COALESCE(p_comm, 0)) * 24;
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 $$
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DECLARE
v_cnt INTEGER := 1;
v_new_empno INTEGER;
BEGIN

WHILE v_cnt > ® 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;
$$ 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 $%

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;
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;
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EXCEPTION
WHEN OTHERS THEN
RAISE INFO The following is SQLERRM : %, SQLERRN;
RAISE INFO The following is SQLSTATE: %, SQLSTATE;
RETURN -1;
END;
$$ 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 $%

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;
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 : %, SQLERRN;

RDR—=J1ZHK )
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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, 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 FUNCTION user_audit_trig() RETURNS TRIGGER

AS $%
DECLARE
v_action VARCHAR(24);
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 ;
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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 $%
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;
END;
$$ LANGUAGE plpgsql;
CREATE TRIGGER emp_sal_trig
BEFORE DELETE OR INSERT OR UPDATE ON emp
FOR EACH ROW EXECUTE PROCEDURE emp_sal_trigQ);
COMMIT,;
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293 EDB*Z v

EDB*Wrap 2—7 4 V7 4 &, MDY —Ra—-Re 7wl S6 (77> ay ANZ7RTay—T %,
U=, BEORy =) ZAREREHR2SR#EL £3, EDB*Wrap 7’025 413, SPL %7213 PL
/pgSQL DY —Ra—F (FL—rT7F A L) 2807 74 V%, ZEAARAIERDOFELC a—- F2ET
7 7 ANCEBLE T, #yibeniBERXoa—- N2 AF L6, £Da— F% EDB Postgres Advanced
Server IZIEET 5., ZhoD vl 7 ah#Ht S NLTEATHRIFESNE T, EDB*Wrap l3HWVE VR
a—REFEFTLETD, 7T—IVERIEERAINTVETS,

9 T LbDRITARTCETLEINZERATREEINE T, XvFr—I2KEe5y T3, Nvr—
KIEKDY =2, Ror—I v X —IZEENEZTONRA T, Rob—IUBRRIZEENZ 777 ay
oy -y G XN ERTHREINRE T,

2.9.4 S V21 LEHAY —ILT7—*% T2 F+ (DRITA)

Dynamic Runtime Instrumentation Tools Architecture (DRITA) %#fff3 2 &, DBA XX u /Y o —% [
[T, DLy > a Y ERESRAT LBERDAT 3 =< VR EE G2 2RIV MR TE
9. DRITA 1&, &4 N> b OFERER e FFERHAIZCRL X5, ZORREEMLT, R7+—< 2
DOREZZMTE£F, DRITA X, BNROS AT LYY —REHBELENS, COKREEZREL 3,

DRITA 3R F v Foay b EHELT, SATL0R7 4 —< Y AZIHMALEST, X F v F¥avy M,
MEDRRTOMRFEINLS AT LT 4 =< VAT =R TF, HFAF v I ay MI—EDID FBETH
AXNZFET, DRITA LKR— MERETRF v T ay PIDESEMHHL T, A7 L87 3 —< ¥ AfaE
PIRTZ N TEET,

2.10 ECPGPlus

EDB % ECPG (PostgreSQL 7'V a >384 7) %Z#Lik LT ECPGPlus Z1ER L % L7z, ECPGPlus Zffiff 3
22, CT77Vr—ayiZAASQL a~v Y REED L e N TEE T, ECPGPlus 2 LT, H
DIAASQL a~ Y FEEL 7 TV r—Yavkary 4T be, SQLa— FhEF =y 7, Ci
EINE T,

ECPGPlus |&. EDB Postgres Advanced Server 7 — X X— 2 {Z#Hfi L7z & I, C 71277 LD Pro*C #53L
ZHR—bLET, ECPGPlus iZUFZHR—FLTWVET,

* Oracle E1fJ SQL -5 4 (ODS-M4)
e Pro*C HfOEXL T a v 7
e Oracle T—ZR—X L DO H 2 CALL X7 —F X > b

FEANCDOWTIE, ECPGPIus B L TL & W,
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211 7—TIDON—FT1>a=>y

NR—=T42ayT—7NLTE, 1 OOHEBECRERT — IR L /NSRBI XNE T, S—
F 4 ¥ a MBIV on0FIERH D T3,

o REEDRM., FHCT — I NOSEBICT7 72 R INBITDIEL AEDBE—D =T 4 ¥ a VERIEPR
DNR—F 4 aZHBEE. JZTVDRT+—<VARBINCA LI e TEET, —
Ta4va bEFHT R, A VT 7 ADEENPSNRN—T 4 > a il eERTEI N TES]
D, ATy 7 2AF A4 XD E . 4 > F v 7 ZAOMFHBEEDOE WIS R E VI E 3 A G
Elh ET,

o VXV FREHEIPE—D =T 4 arDREINIT AT IHEE, P—N—FA VT v I AL
T=INBRKIH LT VR LT 72 AGARD ZHHT2RbYIc =T 1> a0y —Fr>
VX NAF Y Y EFATTED. N7 x = VANH LT EHENDD £5,

o N—T 4T aVREFHCZEDOBEHEFEIL TWAIEE, =T 4> a vy ERBMEREHIRT 2 2212k
D, »za—F (FRE7>yue—F) 2% T& %9, ALTER TABLE (&, —FHREX D X% H

WEHTT, £7/72. KE®DDELETE IZ X o TH| = Z X5 VACUUM D F — N— v R Z5ELZ[A)E
LET,

o FHEBEORWF —&IZ, Eh&MliR (FREFEDEBV) A FL—UXAF 4 7IIBITTEX%9,

T—=IND=TF 4 ¥ a Mk, T—IUDIEFEICREL B EGEICDOAMERD D £F, 7T — TP —
T4 aMLOREEZTZEHERA M, 77V 75— a ik TERED 5, BRIl LT,
F—TNDH A REF—ZR— AP — O X E) #BZ3XERDH D F5,

EDB Postgres Advanced Server TH K — F XT3 7 — XX — 2 BHEREEE DN O W TR,

Database Compatibility: Table Partitioning % Z 8 L T < 72X\,
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ZDETIE, EDB Postgres Advanced Server 7 — & N — 2 DEM 2 X T 2 HEEEICOWTHAL £3,

configuration_parameters index_advisor sql_profiler pgsnmpd edb_audit_logging unicode_collation_algorithm

3.1 Configuration parameters

EDB Postgres Advanced Server #{( 87 X =& =&, T—X 7 7 A a7 7> A VOL, Hii. F86EL
X2V T4 ORE, VY —RADEIDETEHEB, 7—IA 7L TV r—>avORE, T7—17L
HatDINER., (bR Y, T—=ZR—2AY —N—DFE BEO I F X R MHEHZHIE L T 7 1 —~
VAF ==V, ar—Le 74—y FRE
EDB Postgres Advanced Server |[CD&BEHA I NBE/NT X —F2—I&.

Summary of configuration parameters WL X AL TV E T,
RS X — R —DFFHNCOWTIE,  PostgreSQL core documentation 228 LT L 72X W,

setting_new_parameters summary_of_configuration_parameters configuration_parameters_by_functionity

3.1.1 Setting configuration parameters

HHIMEDRT ZHH LU TEMRAS I A — X —Z2RELE T, T X=X =R F e/ NF2 KL %
BAo RIA—R-—HZEE, A 7> ary0%s (=) THEXYID %3,

Z D, postgresql.conf 7 7 A LDV DDA T A —X—REEZRLTVET,

# This is a comment

log_connections = yes
log_destination = syslog
search_path = "$user", public
shared_buffers = 128MB

NRIRX=R—fHIZ, RD52O2DXA4 TOVITNh e L THREINE T,
o T—)b, HFAMEIX. on. off. true. false. yes. no. 1. 0. TN o DOAEREEFETT,
o B /NEBERD I BUiE,

o BN, INGTIRYI B 7Y 3 v 0N R RO B,



https://www.postgresql.org/docs/current/static/runtime-config.html

EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

o SFHN, AL BAZENNT £ 723 FETRVIGA, DE DHICAR—ZARZ MO AFRIEENS
Ba., —HE AT THEN T F X ME,

o B2, FREDOXFHMED Y b+, FFAIXNSMHIZS R T LY 2 — pg_settings.enumvals IZH D F
T FIEEEIZRSCF L NCF R XA L 2 A

—HOBETIE, XY FLEFEOMEEIEELEST, ZasiEzhzh, Fuss b, Juev s (&
W8 FXunA b)), IV B, £REDOBBRNLREMANRDHD £F, AT AL 2— pg_settings.unit
EBRTL, T ANV MOHMNERDOILZ N TEET, HOEHRINCEETEE T,

Bz XEVHEAMEI KB (FANAL F), MB(AH AL b)), BEUGB(FH A b)) T, BRZBREBEAL.
ms (I UM, s@®). min(%). h@EFR). BXOXdH)TY, XEV2=v FOFEHIZ 1024 TT,

RS R — 2 —FREIE, SEIFRGETRETEET,

* EDB Postgres Advanced Server 7 — X N — 282 L T2 L ZZ, 2L DT X — X —FEDHK
EENET, INOEHAWMD HFHDORI X=X —THDH, HZEETLHILIFTEEEA, 7T—X
R=ZDMEBIFFIC, T—=RZR=RAZTLIZWL DODDNRT A =X —bABMNCHESNET, b0
NRIRA—R—ZFHRAMDBHTHD, T—BZR—AZH L THRTEET LI TEEHA,

¢ T—RRN—27 7 AR —2ERDIFIE TR TORRATHEIR ST X — X —DWIAREE. HK 7 7 4L
postgresql conf ICTYV R PINTVET, ZNOHDREIR. T —EXR— AP — \DEH) F 7213 FHiE
FRHCEMNCR D E T, SRRSO X —2 —RED—FIEA —N"N—F 4 R TEEFT, IXNT
DI T X — R —12i&, BHRINCE == F 4 R XN WG ICENRHAAAD T 7 4V b 3EE
HBHHET,

» postgresqgl.conf 7 7 £ LD R T X — & —iF, FL 8T X — & —73 postgresql.auto.conf
77 ANVCEENTWBHEICA—N—F 4 REIFF, ALTER SYSTEM 2~ FiX. postgresql.
auto.conf 7 7 A VO N T XA =X —2EHT 2 7-DITEHINE T,

— ANR—= 2P —NDFEFTHIZ, BT 7 ANDRIRX—R—REEEBETEET, M7 7 A A0
n— X3 (DF D SIGHUP & 7 FADFITEING) &, FEDRTRXA—K—R AL TIZOWT, BHEX
NIRRT =R —FEDTSWEMIRDET, TOULDRTRA—X—K AL TO—ETIZ. Vr— FER
WHEFETHDOELy > a Y THLOWRERZHEATEE S, ZALDRIX—Z—X A4 T7OMDIGE, #HL

WRERFHT I3 H Lty > a VEBTARERDDE T, 2R L, ORTXA—Z—Z 4 TD
Ba, BRELEREFT —EZRX—2AY—N—%2FEL THEHT2ETHEMIRD F¥A. M7 7141
Y u— RF 25ROV TIE,

PostgreSQL core documentation 2SR LT 72 &\,

« SQL 21> F ALTER DATABASE. ALTER ROLE. ¥ 72!% ALTER ROLE IN DATABASE %#f#if L T. ¢
EDRIRA—R—FBERERTEETT, BELERNTIXA—X—FEIE., a~y FEEITLERICH
LWty yaryTHEMICHKD 5, ALTER DATABASE (X, {EE SN2 F — R R— AR T 2H LW
v aITHBELET, ALTER ROLE I, fEESNzu— il ko TSN Lnwtey > a v
R L £F, ALTER ROLE IN DATABASE I, HE SN/ T — X RN—R I T fE SNz v —L
WEoTHBEINAZF LWk > a B LET, 26D SQL a2~ Y FTHEL I N/ T X —
R =GB, T—RZR=2AY — T HEH L THEPRICENTH D, MO FETHL SN REE
F—N—5 14 FLZEF, ALTER DATABASE ., ALTER ROLE ., ¥7z!% ALTER ROLE IN DATABASE 2~
YREZEHALTHZLINZ T A =X —FEIZ. RDOVWTIPIZL o TDAEETEET,

e IhHDaATY REHDARTI X —X—[ETHFEITLET,
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o SET parameter TO DEFAULT f) ¥ 713 RESET parameter AlOWFhrZHHLTIhAbDa< >
FEFITLET, TOHDME NTRXA—X—%MDOXY v FTHREINHRELMLHT 2 L5 L
HLET, oD SQL a2~y ROIEMEEIZOWTIE,

PostgreSQL core documentation 2SR LT 72X W,

-mwnws?ﬁ%ﬁ%@%?%# EDB-PSQL ¥721& PSQL a2~ > K54 705 ATSET A<

YREMFEHALT, fAxDty > a yOHHPICRFED NI XA X —RELZELHETEET, ZOFIET

TN 8T X — & —3@IE, FNCHA LA EO T2 U T SN R EE A —N—F
ARLETH, 20ty a yAHIZDATT,

postgresql.conf 7 7 1 JLOEE

postgresql.conf 7 7 £ VDR N T X — X —%, B&E., 3. Bk, BXUOZDMOBHWEICE T 23—
N—DEHWEERIEE L £¥, Linux B X Windows = 2 kT, postgresql.conf 7 7 £ )Lix EDB Postgres
Advanced Server f Y A b —LD D dataT 4L 27 FVIZHD FT,

Py —7RE @) PEIAVTVERT X=X =X, T7 4V MECREINE T, RTIRXA—X—([HEZE
FIA1I2E, KYRFEBSZHIBRL THLWEZ AT LE S, NTIA—X—BREFHEELHE LK. FL
WRT X — R —(BERENZT 2121, b —"—% reload /213 restart 3 A3LENH D 3,

postgresql.conf 7 7 A )L CTlE, —H#dD 8T X — X —IZ change requires restart /"3 I X ¥ "3
EFNTVETS, T—N—DOHEBPBLERNNTIA—R—DY AN ERRT BT, psqgl avY K74 2T
RO TV ZFTLET,

SELECT name FROM pg_settings WHERE context = postmaster;

pg_hba.conf 7 7 1 JLOZEE

WYIRERRE AR, R tF 2V 74 2L L $9, pg_hba.conf 77 A LDITY b VIX, H— =0
Bl 5294 7 MRS 2BEHERZEELE T, — =T SH0IC. pg_hba.conf 7 7 A
IVTIHREINRIE T 0T 4 OEBERQRBIZRBGE50RH D T3,

initdb 1—7 4 V7 4 ZIUOH LTI SRAX—%2{ENT 2L, 2—T 4 VT4 37D 7 AX—HIZ, i
T27547 Y MIRERIIHTDX A TRIEET % pg_hba.conf 7 7 A L ZIERLE T, TDT7 7 A L1F
AZHTEXET, pg_hba.conf 7 7 A VOFAERELZEHE L7, y—N—2HEH L TEEZEHLET,

#BAE ¥ pg_hba.conf 7 7 £ L DEHEDFMMIZOWTIX, PostgreSQL core documentation 2 S8 L TL 72
20,

B N IR ER B Z(ET D L. T— RR—ZANDEH 2 A 2 H112. pg_hba.conf 7 7 4 LD
FEWHT U TR N BERERERIEL 5, —N—ADEHZFREFT 3 7-HI1T pg_hba.conf 7 7
ANy MY —%uZEEkT 512l postgresql.conf 7 7 A4 /LT log_connections /¢ X — X —%
ON IZREL X35

La— R, #EREA S, T—EZR—2%, 22—V —%, 779472 FIP7 FL A, BXU pg_hba.conf
T7ANTINSEDNRTIRA =R =P Lz 2R AR TR HEEEELET, T—"—D
AR EINs e, B LTS eHL 2 — ¥ % pg_hba.conf 7 7 A L HHERTE X T,
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ZOfNE. AR LB pg_hba.conf T by on ZEEHEZRLTWET,

2020-05-08 10:42:17 IST LOG: connection received: host=[local]
2020-05-08 10:42:17 IST LOG: connection authorized: user=ul database=edb
application_name=psql

2020-05-08 10:42:17 IST DETAIL: Connection matched pg_hba.conf line 84:
"local all all md5"

3.1.2 Summary of configuration parameters

Z O ERIZIZ. TRTD EDB Postgres Advanced Server i3 7 X — X —¥ | RTX—R—DEZHDF —
BNV AP ENTVET,

INSDOREER. ¥~V —RORDI|ITHHEINE T,

NTA—B— BT R =K%,

hROEFH, HER T X — X —FEDORNROHP

e Cluster , ZDHEIE. T—ER—RTFREXLRK, DFDTFT—AR—ZAP—N—f VARV RIT
FoTEHINDZITRTOT —EAR—RAHELET,

e Database, REWET —RZRXN—RIZ X > TERZGERDHD, T—XRX—XADIERIFICHE XN E T,
07— ViREICBEE T 2 DD T X — R —IZEH SN E T,

e Session., HWEZ. LDy a vOREFTRRAEENHD FT,

BWRZAE, ROV T4 74N LTS EIERREZRITI ZENTE, ZDY R PDOREDREN
HIOREZ A —N—F 4 FLET,

« FoRR—RY 52 REME
¢ F=RN=RT FAR—NORFEDT — KX N— R
o FiE D%
s FFED T —ZR—2HHE LT & EORFEDO R — )L
s FEDEY v ay
BT BIIZE L7285 X — X —FENEMICR S L &,

» Preset , EDB Postgres Advanced Server ®fhA B L K XN 20, FFEDT — R R—ADBER I 3
CHEIENE T, CHEFHAMDEHDOARIXA—X—ThHhH, ZETEEHA,

e Restart, 7 —AR—AV—NEHEHFHITI2HENHD FT,
e Reload, M7 7 A LBV O — RT3, T—ERXR—AYF—N2HEHTILELHD T3,

o Immediate . PGOPTIONS BBIEZ M ZF/-IISET a~Y REMFALTEHED Yy > a Yy TREFLHEL
72568, kv aryTICIEMNIRZD £,

ALTER DATABASE . ALTER ROLE. ¥7-1% ALTER ROLE IN DATABASE a~ Y FZfH L CHEZZLEL /-
BE. Biltwky s a yTHIT,
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FAL—HF—, TR =R ELENCT EDIMHHTEIDNERDEIFARL—F 4 VT RATF AT H
VY NERIET—ZR— 20— )LOELE,

* EPAS service account, EDB Postgres Advanced Server —¥E X747 v > + (Oracle 77— X X— X
CHEWMDH B4 A M —1DEEIX enterprisedb . PostgreSQL HIAE— KD A >~ 2 b — LD

1% postgres ),
* Superuser , A— 38— —F—MERZFOT —XXN—21—),

e User, W% ZFAT—ZRN—AF T b, DFD, ALTER A<V Y RTEETE T —XX—2X
Flke—,

e n/a-L—H—INRTXA-—X—RNELEFTETEEA,
é;EHHO %52}\05 )( “_& #@Eﬁimgﬁﬁﬁo

EPAS D&, 1%, X — & —iX EDB Postgres Advanced Server ICDABAINE T, TDIFNZT> FUH
WG E, ST X — & — 73 PostgreSQL ICHEHA XN L Z e B R L E T,

AR ZLDRIA—R—BEETEEHA, NS, [HH] FITE: WEMER QA L f5E ST
WEF,
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3.1.3 Configuration parameters by functionality

NIA=R—DETN—TDHMIE, ROBEHDY X PBEEFHTVET,

e NIRXA=BR—=BA T RORXA—ZR—DPZFANDZEDTEZEDRA Ty XNTRXA—R—KAL TD
iz oW T,

Setting configuration parameters S L T ZE W,
o TI7#) Ml, EDHERL 7 7 A L THIRINCRE SN TWRWEED T 7 4 L b RE,
o B, (HOFFAHP,
s ROTNEEH, FHNCHE T 25/ OHM, EE. [MiOREDRNRA =T IEIRDNTIHT

Fo -ZITAR—RIR, DFDHREWER I FIAX—ADTRTDTF—EXR—ZAL FDtyaryTHUL
T3, ZOEMkIE.

Summary of configuration parameters DFRD Scope of effect ¥ & [ UEKTT,

s HOEBELNEMICKRIEE, XFIRXA—RX—DEOEEE T 7T 4 72T % 7= DI E i/ MIEM:
D77 av, BR7 7 ANVTITORETRTDNRT XA =R —FREDEFEIZ, T—EZRX—ZAH—N
PHEH T LICIDEMNMITEET, 2L, HEDRT X=X 12T —EAR—ZHP— N —
restart BWRE TS, —HD T X —XBEDEEIZ, T —ERXR=ZAY—NZEILE T IR T 7
A VD reload ZEMITEF T, mEIZ, HDORTXA—X—FEDEH I, F#HHRD immediate D
247 M7y a vy THMCTERE T, ZoEMIE.

Summary of configuration parameters DZRD When takes effect Fll & [{ UEHK T,

e VU T 1 TMUCHELREEE. (T X—X—REDEERT VT 4 7T 270D 21— —FFiED & A
To T=RAN=AY—N—OHEHEIMKLT 7 A LDV v — FBRERGE, 22— —I3 EDB
Postgres Advanced Server +—E 27 4 v > + ( EDB Postgres Advanced Server A4 > 2 + —JL
E— FIZIH U T enterprisedb 7213 postgres ) THLIMNENHH 3, ZDEM I,

Summary of configuration parameters 3D Authorized user %l ¥ [7] UEK T3,

top_performance_related_parameters resource_usage_memory resource_usage_edb_resource_manager
query_tuning query_tuning_planner_method_configuration reports_and_logging_what_to_log auditing_settings

ccd_locale_and_formatting ccd_statement_behaviour ccd_other_defaults audits unisted_options

Top performance-related parameters

INODERANT X —Z =X, T+ -V ARXRDEEZELET,

shared_buffers work_mem maintenance_work_mem wal_buffers checkpoint_segments check-
point_completion_target checkpoint_timeout max_wal_size min_wal_size bgwriter_delay seq_page_cost

random_page_costeffective_cache_size synchronous_commit edb_max_spins_per_delay pg_prewarm_prewarm
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shared_buffers

INTGRA—=R—24TF | B

77 #JLME: 32MB

E5F : 128kB~3 2 7 L ICHAF
HEORNGE: 77 RAK—
EOEENEMICRDZEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

F—=BNR—=ZAP—APHEEXET YNy 77 I HHTEZIXEVDEEHRTELE T, @E. 77+ Md32MB
TIPW, H—XAREDPTR—F LTOVRWVWIESE, initdb TIREXINE T, ZOFREIT 128kB M iz
TERENDHD F T, (BLCKSZ DT 7 4V PUAHDEIZK D B/MEPZH I E S, ) 2L, BF. B
WFig R 7 =< Y A %G5, RMEX D  KIEISEWRESBETT,

IGB ML LD RAM Zf R 7T — XA N—= A Y —N—03DH 275, shared_buffers OZ YL HGEIL >
AT LDRAEYD25%TT, —4fdDV —2 10— R Tid, shared_buffers DFEE KE L T3 LR IT
9, 7272 L. EDB Postgres Advanced Server (34 RV —7 4 Y 7S ATLDF ¥ v ¥ 2 ZbMIFLTWDB
7o, 40 %x i X 5 RAM % shared_buffers IZH|D M T3 &, X DBEYUNHAET 2ATREMED D D £5

IGB KD RAM ZH#H L7122 AT LTI, ARV —T 4 VY R T LAHOEREHRT 272012, &b
DI 0EIED RAM 2SHEYITT, ZhSDRWMTIE. XEVD 15 %X D — AT, £7. Windows,
shared_buffers DENZIUIEFNRMTIED D VA, REELBIVELES, RbbicARL—7 4
VIOVATADF v ak i DEZLFEHTEIE, KDEBWERNMELNZGELDH D FI, Windows >
AT LT shared_buffers OFREFIZ, —fMIZ 64MB 55 512MB T,

ZDNRIA—=R—%F &, EDB Postgres Advanced Server l34 XL —T 4 Y 7YX TLDT 7 4L b
BT EINTVEEDHZ LD System VEEXEV ZERTIGE0HDET, ZhHDRT X —
R — % T 2 57RO W TIE, PostgreSQL 27 K& 2 X ¥ b @ Shared Memory and Semaphores % S8
LTS,

work_mem

INTGRA=B—24TF | BE

T7A4IJLME: IMB

§5F . 64kB~2097151kB

MROR/NEHE : Lty arl
EOZEBELEMICHDIEE ¢ Al
TOT14TICBEBRER . £y ara—¥F—

—RT 4 A7 7 7 ANCEZRACHNICHEHT 2NEY — MEEE Ny 22T —TNVDAEVEBZHHEL
R

BT 7 ) DIFE, WL ODDUNREZ T3y & 2 IEHBWINCRITSI N HEADDH D £3, Kk
fEid, —7 7 A VANDTF—RDEFZALZHIAT 2H1IC, ZOMETHEINROXEY 2HHATEX
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T Fl, BROETHDELYy > a P &5 RIEEERRICETTI2HEL”DD T, Lizdi- T,
XN EF A E VX work_mem DEOZICRZ5ERHD T, HEERTI LI, ZOERE
RHEICEWTL XV,

v — FE/EIX. ORDER BY. DISTINCT . BL U~ —IESIHHINE T, Ny P aT—70F, Ny
SafEB, Ny P anN—R0HEEH BXRINY T 7T VDAY P aR—ADMHETHHEINET,

FHR(EZ. v DY A X, PRI L RIS E (max_connections THRE)., BLUN 7 TV OEHE
2B LT, @ 4MB~64MB T3,

maintenance_work _mem

INGRA—=B—24TF | B

T7#JLME: 16MB

& © 1024kB~2097151kB

WMROR/NEHE: tvyrarIlt
EOEENEMICHD L E 0 Ay
TOTATICRELRER: Ly ara—¥—

VACUUM . CREATE INDEX. ALTER TABLE ADD FOREIGN KEY 72 XD X V5 F v ABETHEHINEZ A EY
DIRREBEZIEELET, 774V MI1I6MB T, 7—ER—Xt v ¥ a Vid—EIZ 1 DOBREOAZE
TTE, A VA F—ATIEE. 2L OERRKICETLEVED, ZOME% work_mem X D B KIFEIC
RELHRELTHLRTT, REXRELT DL, "NF2— LT —RR—ZAX Y TDNT =< VAP
mET25E808HD %7,

autovacuum % {79 3 ¥ autovacuum_max_workers [HETEI DY THNEZDT, T 74N MEZEL L
TEROVIIICHERLTLEZE W,

REREIE LT, TNETATLAXEY DR STIERELETH, #512MB I NICRRELE T, HEAKEL
LTH RT3 —< Y ADRMETZ LR THA,

wal_buffers

INFRA—=2—31TF 1 B

T7#I)L ME : 64kB

#E : 32kB~3 R T AIZHKTE
HEORNGE: 77 RAK—

EOEENEMICHRD T !

TOT 1 TSR EREER : EPASH—ELRT7HV > b

WAL 77— R DOHEEXE Y THHAINIXEVE, 7—XB o oFrvardPaiy FEN3E0CT4
AZWICEEAENZ 2D, FHEF. 1 20— RN NP7 ailkoTEREINS WAL 77— X D&
DA T 20T LRREXCTINELRDD 7,
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ZDRIA—=R—%F &, EDB Postgres Advanced Server l34 XL —F 4 Y Y AT LDT 7 4L b
R THITEN TV EDHZL D System VIEGXEY 2 ERTZLEELDHDET, TAHDNRTF X —
R — R FFET B 7RI DOV T, PostgreSQL 7 K& 2 X >~ b @ Shared Memory and Semaphores % ZHR
LTLZEw,

DI NS BBETHFEICHEIRAET 2D TIEH D FRAD, RIS K> TIX. RDK fsync FE
CHLPREEL, AT 62002V =Ty FBME NS 2 A[REMDH D £, ZDEZF IMB IZHER T
. ZOMBEICHLTEE T, FRICEY R AT ATIE, KAR 16MB O SICEWEIREIC R S
B&0% D £3, shared_buffers & FBRIZ, Z D T X — & —|% EDB Postgres Advanced Server Df/Jf1:
BHXEVEID LY TEHEPLET, 2% F & EDB Postgres Advanced Server DOFEENI KT 2 551X,
ARV =T 4 VT RAT LADOHIRZEP LT,

checkpoint_segments

JEHERE, Z D85 X — & —1% EDB Postgres Advanced Server TIZ#RK— M XN TOWEHA,

checkpoint_completion_target

INGA—B—=RAT | FH/NER

TI7FIMME: 05

&H : 0~1

HEORNGHE : 77 RAK—
EOEENEMICHRD ST !

TOT 1 TSR ERESR : EPASH—ELRT7HV > b

FrovIZEAVIMRETDOR—Fy F2F v Z7RL Y MVEHOGH KOG LTIEELEST, 2085
X =R =3, YRATLDBRDF v ZRA Y MZANT THEEERZFBLTWAEEIC, Fzv 2RV D
EXABETHLE T,

F7ALED0SIE, RDF 2w 7KLY FDS0NDEFRTEL EWXF =2 v 7 RA Y FDEEAAE
KRTI2ZeZHMELTVET, 09 DfHEHIZ, ROF 29 ZEL Y FDIOUHET LIz EWZF v
RAVPDEHEZAAZTTIAZILZHNE LTVWES, ZOMEHIZ., EREICHZE2F =y IR,V E
EAATETEL, T =<V ADR LAY TDANRAL 7 REEL T,

checkpoint_timeout

INFRA—="2—31TF . B
TIHINME: 55
E5[ : 30s~3600s
HEORNGE : 77 RAK—

EOEBEHEMICHDIEE !
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TIT 1 TICHERFER . EPASH—L AT ATV b

HEI WAL F = v 7 R4 > FEORKRRE (BEA), ZORTXA—X—%EPLTE, 77y anb0H
IR RN EL R 2088 03H b 3,

checkpoint_timeout % 15 7772 & DR Z2MHICH T & KT shared_buffers ICKZRfEZfHHT 2
BE, YATLADTO BMEBRETEE T,

F VIRV ERIA—RX—IZINSDFERITI 2 D<A F AWK, AT LADEELREDENT 4
A7EBEFEAL, 77 vy aRE LGS BRI 222 Z2TT, 27-L, IFtAYDI—
=2l 5T, THEFRT +—< Y AEKBIZALEXE2-DDMEND D 7,

max_wal_size

INFRA—=B—R1TF . BEL

T7#J)LME: 1GB

8F © 2~2147483647

WEORNEGERE: 77 AX—
EOEENEMICRD S !

TOT4 TUICRBERESE . EPASY—L X7V b

max_wal_size (. HE) WAL Fx v 7KL > ETELET 2 WAL DI KV A X EEELEFT, I
XY 7 MU Iy bTT, WAL B4 XX, Bf2EWVE X, archive_command 3K L7z ¥ &, F721E
wal_keep_segments st ENRWVE ZR Y, KAlZIRI N T max_wal_size Z#BZX 25E805H D £73,

CDRIR=R—2HPRT L, 77y apbDRIRICHERRHARSZRZAIEMENDD £5, 08
Z X —X—1%, postgresql.conf 7 7 A L EEY —N—DaAS Y K534 VTRHRETEZET,

min_wal_size

INGRA—=RZ—24TF | B

77 #JLME: 80MB

E5E : 2~2147483647

HEORNEGE: 77 RAK—
EOEENBEMICHDEE !

TOT4 TUICRBERESE . EPASY—L A7 ATV b

WAL 7 4 A7 &2 min_wal_size TIHE S NfH%Z FEl> TWAIHEAE, di WAL 7 7 A JUIZHIFR X
NBZDTIEFRL, FzvIZRA Y ITIVHAINVEINET, ZOWREICE D, KRNy FY a3 72 HE
T3 2587% ., WALEHED Z 84 7 2T 272D 15978 WAL AR=ZABTFHINET, ZD8
7 X —X—%, postgresql.conf 7 7 A LF /=P —N—DaAv Y FI74 VTRETEZT,
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bgwriter_delay

INTGRA—=R—24TF | B

FIAILMME: 200 2 VR

EF . 10ms~10000ms

HEORNEGE: 77 RAK—
EOEBELEMICHRDIEE !

TOT4 TUICRHEREFE | EPASY—LRAT7HTU Vb

N T TI39VRIARDT7 7T 48T 47 FEIOBERZEELE T, 7V FT, 74Xk
W ORDE—F 4 Ny 77— T2EHEAAEZHITLET, (bgwriter_lru_maxpages 8 &
bgwriter_lru_multiplier R X —X—%fHL T, X—7 4Ny 77 —OEHIETEET,) R,
bgwriter_delay I VMR Y —7L. #DELET,

ZL DY AT LTI, RV —TBIEOENRREEIZ 10 2 YR TT, bgwriter_delay % 10 DfEFETIX
RWEIZCERET 22, 1D0LD 10 DEBICERELHE R UHERICR 258085 D £3,

EHE. bgwriter_delay #FET AL XX, T 74N MEPLEOLET, ZDRTX—Z—0HNT 3
THIFLAEDD A, HHBBIEFIMNS R T ATHEBHZ2EHNT 25813, HE2HEPT L
BTEET,

seq_page_cost

INSR—=B =24 F . FHNES
TIFIMME: 1

EF © 0~1.79769e+308
HROBRNEGEHE: Ly arIl
EOEELEMICHRDICE ¢ AR
TOT14TICBEBERER . £y ara—¥—

—HDY =T VT X N T 2y F DO THIT A ARIR=Y T2y FDAR DT 7 F—DRED D%
RELET, MCAMDT =T NVNAR=ANRT A =R —2HETHILICED, FEDT —TNAR=Z
DZDfE%EF—N—F4 FTEE T, PostgreSQL 27 F¥F 2 X ¥ +®D ALTER TABLESPACE % &8 L T
72E W,

F7 40 MEZIEE VRV F vy v U ZERELTWS D, ZLOBEE. ZhzB6T e e2BED
LET, 7—RR=—ZAPYHEXEY XD HKRIBIZRZIWVWIEETD, ZONRFXA—R—%2FT7 4V MED |
FODBENMEICEHEL T, ZOHETIDRWIZ VT IUBEONINE I nEHRT S 2BEHD
LET, T—EZR—ADPZELRAETVIINZZHEE. ZOEZXL NI TEET (B XxiE 0.1),
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random_page cost

INSX—=B =24 F | FH/NES
FTI7AILNE: 4

EF © 0~1.79769e+308

SHRORNGEH : kv arle
BEOEEHEMICHD S & A
TOT14TICBEBRER : £y ara—¥—

I o= x M T2 FEINEZT 4 RAIR=VDAA DT F—DORBIHYERELE T, [
CHETORFIH NI XA —R—2HET S I2&D, FFEOREHDT 74V b oA —nN—-54 RTEZ
IR PostgreSQL a7 K& 2 X2 FD ALTER TABLESPACE ZZHE L TL &\,

seq_page_cost K L TCZDEZHSO T L. AT LEBA VT v Z7ARAZT Yy Y 2BELET, 2%
LTz, ATy I RAAFx Yy RRBNEMCRZ T, WAHOEE—FIC LT NiFzb LT,
cpu_tuple_cost B & Uf cpu_index_tuple_cost 28T X — X —TilHX % CPU 2 A MIHT BT 4 R
210 2R POEENEZEETEET,

F 7V MERIEEIZD R WF v v o U TEBEELTWE D, Z2LDEAE. ThEROT I EBED
LET, 7T—EAR—ZAPYEXE) LY BKBIZRKREWHETD, TDNTGRAXA—R—%2 (DFED, T7 %
AR EDBHENME) KHERELT, ZOHETIDRWI Y IS U BN 32 ERTs %
BEOHLET, T—EAR—ADPFLECAETVNE GG, ZOEZ XIS TEET (2 23
0.1),

S AT LA THFA[ XN TWE T, random_page_cost % seq_page_cost RiGICEE LR WTL FE W, 7=
7P, T—ER=APFL AL EREERIIXEVIINE 2 GE. ZROE2FELVHIEFICELIRETS
IR OTVET, £/, Fry v P adBNT—EZRX—ZATIX, BHCRAMIZHEZR—I % T v
FITBAXIPBEELDBIEEPITDRNTZD, CPUNST X=X =12 L THATDEEZNXLLET,

effective_cache_size

INFRA—=2—31TF . B

T 7 #IJLME: 128MB

5B © 8kB~17179869176kB

MRORNER: tyarIt
EOEENEMICHRD T o AR
TOT14TICBEBERER . £y ara—¥—

1207 TV THHATESZT AR 7 XY v Y aDBEMBYA RCETE2 77V F—DRiHEEREL T,
COREF. ATy 7 RA%EHTZ2aXMORBEDDICEEINET, EREHWVIEY, A YT v 7R
Xy UMERAINZAREMENE L 2D 5, HAVNZIWVIFY, =7 YT vy VA F v UHMER X 2 A]EE
HEDE LD £,
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ZDRIRA=R—TRET 5L %X, EDB Postgres Advanced Server DHH Ny 7 7 —¥ | EDB Postgres
Advanced Server 7—&X 7 7 A MIERHZINEZ D= VDT 4 A7 F 2 v > 2Dl EEELTLEEW,
7o, HHARERAR—RAZHEGTIREND 5720, SEIERT—7MINT BRI TV OFHEE
ZRE LTS W,

Z DT A —&—|%, EDB Postgres Advanced Server IZ X - TEID ¥ ToHNFEEHXEY DY A 23
BET. I—ANVTARA7F 2223 TPHNEINERA, REDDOAICTHHLZZI W,

TDRIA—R—DEEMETER L, T30 F—3A YTy 7 R2HHT 2 &R IOBETH, FHL
BWI L BRETIGEDLDD FT, effective_cache_size ZYHXEY —D 50%ICHET 2 DIX, H
WHOMRSFRRRETT, & BN ZRE L. WHEXE) DN 75% T,

synchronous_commit

NFGRA=R—=ZALT . T—

T7F)MME D true

8 . {true | false}

WROFNDEE : tyarIt

EOZEBELEMICHRDEE ¢ Al
TOT4TICRBELRER: tydarva—F—

av Y P success a7 74 7Y MOGRTHIC, b7 ¥F 7> a>Da3y A WALL I— BT 4
ATICEZAFNZOERET 2050 EEELET, t—TI7HREEFA VTS, A7T58, 774
7Y NI HE XN TS, b7 oHF 72 a v —N—0 79 2L TEETH 3 L HHEKE
WRAE S N5 £ TITEBIENFET 255085 D £3, (RAELIE wal_writer_delay D 35 T3, )

fsync IFERD, ZONRTRX—X—%F 7ITHELTD, T—EXXRXN—ADO—EBMENEDLNEZ VR 7EH
DERA ARV =T 4 VIV RTLERET —ER=—ADB I Ty aTde, D BF5a3y
NNz VIV I a v BRONBZGEDRDHY ET, 1272l TER=XDREIE, ZhoD T
YT a yPIEFHIIHIEENLGEEFRT T,

L7=m - T, synchronous_commit %4 712522 2ld, 77> a v OMAMEICET 2 [ERERESE
LD ST+ =< Y ADPEBELRGEIZLE 5, #F#IZDOWTIE, PostgreSQL 27 ¥ 2 XY FO
Asynchronous Commit ZZ8 L T 72& W,

TDNRIR—RZ—IFVDOTHEHETEET, 1 DD M7 UHF 7> a YOEMEZX, a3y MNRSHERRRE
WEoTHREDES, Lo T, —HDO Mo ¥ 7 yay2EMAMCZIY ML, DS F 7> a
YERIFFARICAI Yy VT EDARETH D, EATT, L 2X. T7 4L MW OLEICH—D
SNVFRAT =AY MUY a IR Iy b T AIZE. T Y > a3 T SET LOCAL
synchronous_commit TO OFF ZF{TL 7,
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edb_max_spins_per_delay

INTGRA—=R—24TF | B

T 7 #JL ME D 1000

&F © 10~1000

HEORGHE . 77 RAX—-TL
EOEBELNEMICHRDIEE !

TOT4 TUICRHERESE | EPASY—LRAT7H DUV |k

A¥ray ZOFERICE Yy Y a VRRAY YT ARKEBMEIRELE T, 0y VBRI WES, £y
TaviFRY—FLET,

Z D7 X —&—|%, Non-Uniform Memory Access NUMA) 7 — ¥ 7 7 F ¥ T2 AT LTHILH
£9,

pg_prewarm.autoprewarm

INFRA=B—=RAT . 7=

TI7#AILMME true

8 . {true | false}
WEORNEGEE: 77 AX—
EOEENEMICRDZ S !

TOT4 TUICRERESE . EPASY—L X7V Y b

T —=BAR=AY =N, % v MR VEIRHENY 77 2T 4 AT R Y TTEN 7T Ry —
H—70t A TH? autoprewarm ZEITT 20 I 0ZHllHIL 5, K, F—"—pREFH X -2
BWCHENY 77 —ERFENCVA—LLET, 2FD., Juv I 2T 4 A6y 77— =R —
FLZETJ,

DRI RXA—=R—DF|EIE, v v bRV VHEICT 4 A7 IR TENETF—REr—RT522I12&D,
HF—N—FHEHFHEOY +— L7 v THEIEHEINS Z 2 TT,

pg_prewarm.autoprewarm % on IZi%E LT, autoprewarm V—H—%EHMMIL%£J, autoprewarm &
AN T BIIX o ICRREL 55

autoprewarm % fHEH 3 2 A1, XOHIWC/RF & 5 1. postgresql.conf 7 7 £ L D
shared_preload_libraries f§fi 8 F X — X —IZV A MXNTWB T A 77 VIiZ$libdir/pg_prewarm
ZEMT 208N HD £3,

shared_preload_libraries = $libdir/dbms_pipe, $libdir/edb_gen, $libdir/dbms_aq, $libdir/

—Ppg_prewarm

shared_preload_libraries 8T X —XZZEHLZR., T —EXN—AV—"ZHEFHL I, HEHNE.
H—N— 3B U IRBEICE L - [E4 1T autoprewarm Ny 7 757~ R —h— B L 3,
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autoprewarm Y-t 2lF, Ny 77— T —)LIEE Ny 7 7 —MHED 2 72 T, LIATIC$PGDATA/
autoprewarm.blocks ICFE#R I N7z ry 70u— FEFIGAL T, ZDHETIE,. BESrERX T2
IV RFITTEI 747 MZEoTimAAEniiLvnroy ZIFEZHMI oW EE A

autoprewarm Y Rt RE, T AR IPLDNy 77y —0On0— F%EKT T 5L, pg_prewarn.
autoprewarm_interval X7 X — X — CIHEEINBRBTEHNIIHENYy 77 -2 F 4 A 712X
YL ET, ROV — N—HFHEHFC, autoprewarm 70+t RE, BEICT 4 AZ WKy FEN=7ay
I THAENY 77 ZHAICTY +—LLET,

autoprewarm /\w 77 50 Y KT —HA—IZDWTIE.
pg_prewarm.autoprewarm_interval &= ZHI L T L 72& W0,

pg_prewarm.autoprewarm_interval

NFA—=G—R1TF | BE

T 7 AL ME D 300s

B © 0s~2147483s

WEORNEE: I AR—
EOEELNEMCHRDIEE !

TIOT14 TIUIRERER . EPASH—L A7 AV > b

autoprewarm Ny 7 75U R —H—DBHENY 77 —FBFT 4 AT X T T BETORNIE, 012
RETDHE, HENY 77 —W@EEHNICE Y TENEB Ao F—N—%2T %y XYY LEGEICDAX
VIEANET,

autoprewarm /\w 755U RJ—hH—IZDWTIE.
pg_prewarm.autoprewarm SR L TL 72X W,

Resource usage/memory

INSHDEERT X —&—1F, XEVICHEETAY Y —XDFHZHIEL %3,

edb_dynatune

INFA=G—R1T | B
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EOEENEMICRD S !

TUT 4 TURBERER  EPAS H—E 27 AV |
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KR M2 Y OFEFHEAARER Y Y — R AR b2 Y Y OHRICEDONVT, F—XR—=ZF—ADMEH T
BZERANSAT LD Y —RZPELET,

EDB Postgres Advanced Server Z Rx#ICA Y A b —LF2L EF, A VA b—LENKRZA b YD
B, DFEDRFS Y, BEMFEHA~ Y, FREEAY — =250 T edb_dynatune ZREL 3, 1F
YAYDGE, T AR—AEHEEZEIART +—~ A RA LXE L2 postgresql.conf 7 7 4 LD
TEIFEBRWR AT XA =X -2 T 20EIDH D F8 A

edb_dynatune XT X — X —{X 055 100 DIEEOBHEICRETEE T, H0 ZIEET 3 L HMNF 2 —
= 7RI 7T D TR AT i)Y = A0 D postoresal . conf 7 7 A VDO
ST R —R—1Z ko THIIX N E T,

125 33 DBV aiAofEE,. FRA M D) Y —2AZ5/NMRICIZEST, ZA5DEIE. ftho
ZO7 AV r—yayBMEHEINTOIHESS JICELTVETD,

3405 66 DHEIPADEIX, HEREDY Y —RA % T —XR=ZAP—N—ZHHYTET, ZOHEIX. EDB
Postgres Advanced Server £ Rl U~ Y Y TRERIERDOMD T TV r—> a YRETENTWRIEHO 7 7Y
F—a =N IZEHEING5ESHD FT,

67 225 100 DERAMEIZ, H—N=DV YV —ZADKERT % T — ZRX—= 2% — "= ZH|D 4 TEF, EDB Postgres
Advanced Server DFEITHEHD KRR <=2 2iE. ZOFMOBERFHL 3,

edb_dynatune DfEZER L 724, postgresql.conf 7 7 £ L DMDIER T X — X —%FET 2 LI
ED, T=BR=ZAY—N—DT 3 = VARSI LI TZ T, FAIN-HEIX. edb_dynatune
WE o GEREINIWNET 2MEEL —N—F 4 FLET, TR —X—DEEEHET 5121%, Mo T X —
R—DaXy+zHL, HHOHEZIEEL T, 7 —XRXR—AY—NZHEHL £7,

edb_dynatune_profile

INFRA—=2—24F . Enum

T7AILME: oltp

&5F : {oltp | reporting | mixed}
HEORNEGE: 77 RAK—
EOEENEMICRDZEE !

TOT4 TUICRBERESE . EPASY—LRAT7HT >V F

Fe RRN—2 P —NTTHEINZT 20— R a7 74 VIZEDSWT, Fa—=rZOHIHEZHIE L
9,

AJREZEIZRD e BD TT,

e oltp, T—RNRN—AY—NPEWLFT VIV T T a VMY —2o— FEIUELTW5E
BlBEDLET,

e reporting, REDT—XDL K- MIMHHINE T —XRXR=ZAH —N— RN E T,

emixed, FI7UH I a e F XL R- FEHAEDELY —AN—ITHRINE T,
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Resource usage/EDB Resource Manager

TS DA T X — & —iX. EDB Resource Manager %/ LTV Y — 2D HZHIMHL £ 3,

edb_max_resource_groups

INFRA—=2—310TF | B

TI7FIMME: 16

& © 0~65536

HEORNGEE . 77 AR—
EOEELEMICHRDIE !

TOT4 TICRBERESE | EPASY—LRAT7H TV b

EDB Resource Manager D3RR WKHEHTZ2 VY -7 V- ORKE2HEL £ 5,
edb_max_resource_groups CIEELZME LD B ZL DIV Y - RNV =T E2EMTEE T, 7L,
INEDIN—=TDTatRICLoTT7 774 Z7IMHHEINTNVWE VY —R 7N —TDRIZZDEZEX
5ZIFTEEHA,

ZDONRTA—R—1F, #FT2ZeNTFHEINLZ TN —TOREZUHTE S XSITRELF T,

edb_resource_group

INSRA=R—=34F . 7|
TIHILME: 2L

EHE %ML

MROZ/NEE : Ly arIlt
EOZEBELVEMICHDIEE ¢ Al
TOT4TICBERER: tydarva—F—

TN—=T DY Y —=RARA TERENE > THIED+E v & a > THilill % EDB Resource Manager DYV Y — X
7\\}1/"— 700)%%0

CDNRTRA—=R—=%FELRWGE, BHED+E v > a »IZ EDB Resource Manager i L £¥ A,
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Query tuning

INEDHERNNTX =R =X, AT T4 ~vAF—Dby MEHINET,

enable_hints

NFA—=R—ZATF . 77—

T7#4IMME . true

& . {true | false}
WMBRORNEGEHE: Lty arIl
EOZEELNEMICHRDIEE ¢ AR
TOTATICRELRER: £y ara—¥—

SQL a~wr FIZHDAENEF T T4 <A HF— bV F2EMILET, ZDRFIX—X—DF 7 DHE.
FFF4AF—Db Y MIEHEINAET,

Query tuning/planner method configuration

INOEDHER AT X —Z =X, T F—XYy FOMBICHERINET,

edb_enable_pruning

NFRA—=R—"2A4TF . 77—

T7#4IMME . false

& . {true | false}
MRORNGHE . Ly ar It
EOEELEMICHRDICE ¢ AR
TOTATICRERER : Ly ara—¥—

IV T F—=BR=T 4 aryT—INERBBIC TN TE 2 X5 1CLET, BRI r—=>
JelF. JTVT I F =N T UEERT LENC. Y TRBEINBRWS=T 1 avre [
N—==VT ) (DD, ) TEX2ZZ2EKLET, ZORER. BRIV RA—T4>aryDrx
V75 UBEREINRNE ST B, T 4 —< Y ADMEIELB T,

Wz, LAMNTIIN—Z2TF, 72V T30 F—DER=T42a>DIT) T TV RERLRIT -
FTA4TavEIN—=v TR BERLE Y, constraint_exclusion i 8o X —& —iX, L4 b
TN—= 7R %5,

FHNWC TV — =75 2H8RE13. WHERE AJO 27 TV OMWHEIZ K o THRZ D £9, B¥I7 L —= 713, WHERE
column = literal . /=¥ %!X. WHERE deptno = 10 O X 9 Rf#lf2HoHil 7=V COAFEHTE
9,
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WHERE column = expression. 7z ¥ %1%, WHERE deptno = 10 + 5742 ¥, X h#EML 7 Z VIIZRES
N—=V 72 LZRNTLEZ W,

TDNRTRA=R—F, N—= a ¥ 15 DIETIEIEHESE TS, 4 D IT enable_partition_pruning % ffH
LTL7ZEEW,

Reporting and logging/what to log

INEDOHEMANT A=K —1F, LR—bealZHl#EL £7,

trace_hints

INFRA=B—=RAT 7=

TI7#4ILME: false

8 . {true | false}

MRORNEHE : Ly arZlt
EOEENEMICHRD &S ¢ Al
TOTATICRERER : £y ara—¥—

FTT 4 AF—Db Y MEREL LB IHHL T, IV F =By b EFEHLELEI2ICETE LD
S B2 IRM L £ 9, client_min_messages B XU trace_hints i 85 X — X —%RXD X 5123
ELFT,

SET client_min_messages TO info;
SET trace_hints TO true;

ZOfllE, NO_INDEX b > FEF8E L7= SELECT 2~ K2, THODEE TR —R—%FH/EL-L =T
RN EMEREFRRT 2 HEERLTVET,

EXPLAIN SELECT /*+ NO_INDEX(accounts accounts_pkey) */ * FROM accounts
WHERE aid = 100;

INFO: [HINTS] Index Scan of [accounts].[accounts_pkey] rejected because
of NO_INDEX hint.

INFO: [HINTS] Bitmap Heap Scan of [accounts].[accounts_pkey] rejected
because of NO_INDEX hint.
__OUTPUT__

QUERY PLAN

Seq Scan on accounts (cost=0.00..14461.10 rows=1 width=97)

RDR—=J1ZH )
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(HTDR—T 5 DFEX)

Filter: (aid = 100)
(2 rows)

edb_log_every bulk_value

INFRA=Z—RALT 7=

T7#)MME false

8F . {true | false}

MRORNEE: Lty arIt
EOEENEMICHRD & T o AR

TOT 1 TICRBREER | A—r8—2—F—

—FEALEX, 55D 27— kX > b % EDB Postgres Advanced Server @27 7 £ )L ¥ EDB Audit 7 27 7
ANDOEHICFEERLE T, 7L, — U TIRNTORT— M XY M 2R 2T 512 2 b3
2D %5, edb_log_every_bulk_value i 8T X —&Z —ZFHA L T, v ICEERIN 2 —FEUHE 2 57—
MY MZHIETEET,

TDRIRA—K—% true TRET D . —FELUHOTRTORT— XY bR iR INE T, AN
L7 FLTHIZ edb_log_every_bulk_value 23 false ICRREZINTWBIHE, B/ X vt —J 3N X h
TATEE &SIV Z v ciisk g 3, BNE. —HUE v ic 1 FRITENE T,

Auditing settings

TS DA T X — & —iX, EDB Postgres Advanced Server 7 — Z N — ZBEEMAECHEFA L £ 3,

edb_audit edb_audit_directory edb_audit_filename edb_audit_rotation_size edb_audit_rotation_seconds

edb_audit_connect edb_audit_disconnect edb_audit_statement edb_audit_audit_value

edb_audit

INFRA—=Z—2AF . Enum

77 #JLMME . none

& . {none | csv | xml}

HEDR/NEHE: 77 AX—

EOEENEMICHRBZ L E !

TOT4 TUICRERETE . EPASH—L A7 v b

F— ZR— 2B ENEZZENCLE T, xml £7213 csv DMEHIZTFT —ZR—2EER2HIN L ET,
INHDEICE D, BEEERZXF Y T F v T3 7 7 ANERDIED £9, none l&, T—&EZR—AEER
E3 1N DR S
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edb_audit_directory

INTA—=B—=RA T | XFF|

T7#J)LME : edb_audit

#HE AL

HEORNGE: 77 RAK—
EOEENEMICRDZEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

BEBEa 7 s AVHPERENSET 4 L7 MY ZIEELET, EDB Postgres Advanced Server ® data 7 4 L
7 VDS DR R E IR ZIEE L £ T

edb_audit_filename

INFRA=R—=32A4TF . 75

F7AI)L ME . audit-%Y%mosd_%H%M%S

#HE MR

HEORNGE : 77 RAK—
EOEENEMICRD ST !

TOT 1 TSR ERESR : EPASH—ELRT7h V> b

S EREBMN T AERE 7 7y ANLD I 7 ANEAERELET 774 D7 74 LEIF
audit-%Y%m%d_%HEM%S T, %Y R%m REDITRAT —F S —4 v RF, AT LD HMN KL DE
U BREMEICE SR o E T,

edb_audit_rotation_day

INFGR=B—=BAT . LFF|

TI7#ILME: every

&5 : {none | every | sun | mon | tue | wed | thu | fri | sat} ...
FHEOREE 77 AKX~

EOEBEHNEMICHDIEE !

TOT4 TUICRBEREFR : EPASY—EL A7 AUV b

BB 74k —7—>a Y3 5BEHZIEE LT, ARNZMHEIE. sun, mon. tue. wed. thu. fri.
sat. every. B XU none T, [HEEZEINCT 21213, H% none ICKEL X T, 77 ALV EHEHT—
T—a v 32E, edb_audit_rotation_day DfE% every ICFREL T, HEDBEHII 7 7 A L%
n—7—>ar351I2E3 EHEHNOBHICREL T,
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edb_audit_rotation_size

INTGRA—=R—24TF | B

77 #JLME: OMB

[ : OMB~5000MB

HEORNGE: 77 RAK—
EOEBELEMICHRDIEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

T2 ANDA—F =S arPRETEIZLZDTI 7 ANFAZDLEWEE AT AL PTHEELET, 5
RX—=R=PRaX 7T FPENTWVWBED, QCREESNTWVWBRGEE., A4 XI2HSWE=T 7 4 L0blELZ
FEELEHA,

edb_audit _rotation_seconds

INTGRA=RB—24TF | B

FT7AILNE: 0s

E5[ © 0s~2147483647s

HEORNGE: 7 I RAK—
EOEBELNEMICHDIEE !

TOT4 TUICRHERESE . EPASY—LAT7HTV Vb

LnweZ 7 s A VEERT 2 2on—T7— a VR ZHEATIEE L E T, ZOWRELRMICT 5
WK, ZORIX=R—=20DEXICLET,

edb_audit_connect

INFA—=RZ—2AT . Enum

T7 AL ME: failed

& . {none | failed | all}

FEORNEE: 7T RAKX—
EOEENEMICHRD ST !

TOT4 TICRERESE | EPASY—LRX7H TV |+

DA kB T H A AT OB R EIC LE T, T AT ORHRT OB RN T 5120,
edb_audit_connect % none IZFRKE L F3, KWL -T2 IRTEE T 3I121E. B failed IR
EFLET, IRTOEFHMT2EET 210F. E2 all ITHRELET,
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edb_audit _disconnect

INFRA—=2—2AF . Enum

T 7 #JL ME : none

E5F : {none | all}

HEORNGE: 77 RAK—
EOEENEMICRDZEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

BHL TV 22— 12X 37— ZR—2UMOEEZEGMI LT, UMOBEEEZEMIT 21213, 4
Zall CTRELET, BT 2L, {E% none ICREL £3,

edb_audit_statement

INTGRAR=B—=A T © LFF|
FI7A4J) Ml ddl, error

#3F : {none | ddl | dml | insert | update | delete | truncate | select | error | create
| drop | alter | grant | revoke | rollback | set | all | { select | update | delete |

insert }@groupname} ...

HEORNGERE: 77 AR —
ENEENBMICBREE !

TOT 4 TICHBRIGESE | EPASH—E X7 A7 > b

XFEXFERATIVDSQLRAT—FAY b, FEDSQL a2~y RICHHEHTA2 AT — XV bDEHE%R
FEELET,

e T —H IR T B, NTA—&X—fE% error IZREL EI,

o CREATE TABLE *° ALTER TABLE ¥ DI ARTDDDL AT — F X ¥ FZERETAITIE, 87X —&—
% ddl ITERTL £3,

o FFEOEHD DDL A7 — b X ¥ b EBEE T 2I12F, 7 RX—X—fHIZZNSDFRFED SQL a <> K
(create. drop. /I3 alter) 2EH23IMNTEZ T, /. I~ FOMKIZ create table
. create view. drop role R¥DF TV 27 bR A TERIEETEE T,

o INSERT . UPDATE . DELETE . TRUNCATE ¥ DT ARTHOEHEAT— X ¥ M E2EET 3121,
edb_audit_statement % dml ICEREL £3,

o REDMHEOD DML 27— b X ¥ FREET 31213, 87 X—X—fHIZFED SQL 2~ > K insert
. update ., delete., 7213 truncate 2Z®H 3 I N TEEXT, /85 X — X —ff select . grant .
revoke. F7/zl¥ rollback Z&H T, ZNHDSQLaAY Y FICETA3RT— M XV M 2ERELE T,

e SET AT — FX Y F2EETBITIE. I X—X—fHSET &0 E T,

e IRTDRAT— XV MEEERETSICIX, HEY all IZREL T,
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o CORRERMEINIC T 2121E. fH% none ICREL £ 7

FTI2 7 T EDLRILVDEEEIZ, FFEDT—71D (@ 250B XY (-) ZVv—TF %R 5 % SELECT
. UPDATE ., DELETE., B XU INSERT A7 — b XV " RE¥DA TV = 7 MNREIC K » TEFRI S N 2 1E%
BEBLET, MEDXAL TOA TP 27 v eEBEBET AW, BEET A7 27 bV —T ORI RTEE
L%, edb_audit_statement ST X —&X—{2lE, (@ A VIV —RIVARLBIL (-) =TI AT )L—
R YRV EFHRALT, 70— 78BE S 7RED SQL 2~ > K (select . update . delete .
F7/-ld insert) EEHB IR TEET,

edb_audit_tag

INGRA=R—=32A4TF . 75
FIAILME: L
MROZNEE : Ly a v
EOZEBELNEMICHRDEE ¢ Al
T T« TICRERER -

edb_audit ST X —&X =D csv F/21F xml KRESNTWARIGEICEAER JICED ZXTFIMERIEE L
£7,

edb_audit_destination

INFRA—=Z2—2AF . Enum

TI7HILME: file

EiE . {file | syslog}
HEORNGEE: 77 AK—
EOEELIBEMICHBIEE !

TOT4 TUICRBEREFE . EPASY—ELRAT7HTU Vb

edb_audit_directory 87 X — X —THHEINT 4 L7 bV IZEEE R IE#REGERT 52, syslog 7
OBt RICEoTEHINET AL M7 74 VICEERT A% EELE T, edb_audit_directory T
fEEENT 4 L7 YRS 2ICE, file TRELE T,

/etc/syslog.conf 7 7 £ L THEL X L7z syslog 70t 2 & ZDEFi % M3 2121X. syslog ICERE
L¥73, syslog&EWE. Linux 78R b THRITZHNTW 2 EDB Postgres Advanced Server TDAH T T,
Windows ¥ 27 A TIEHR— I TOERA,

AW BOEOD Linux N—3 a Y Tld. syslog 13 “rsyslog” ICEEHIONE L, BER7 741X
*fetc/rsyslog.conf I2H D FF,
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edb_log_every_bulk_value

edb_log_every_bulk_value OFFHICOWTIX, edb_log_every_bulk_value % ZHR L TL 7ZE W\,

Client connection defaults/locale and formatting

INOEDWBANTA=F—F, vr—7+—<v MTHELET,

icu_short_form

INFR=B—=RATF : 55
TIAILME: 2L

EBE ;- 24kl

HEDR/NERE T-AR—X
EOEBEHEMICHDIEE - 4Rl
TOT4TICRELER © Z4k%L

7 — XX — R ¥ 7213 EDB Postgres Advanced Server f >~ XA &% > ZI\ZE| Y BT oHN7z7 7+ b D ICU DFEW
ERo&EisEFhTNEF, ICU MK L Unicode BE 713V X 21283 3 — N IEHIC OV T,

Unicode collation algorithm % ZHR L T 72 & W,
RDWTNPDHZEIT, TOMEAT X —R—ZHRELXT,

o TCU_SHORT_FORM /85 X — X — %57 LT CREATE DATABASE 2= FRHEHALET, ZOHES. &
EXIN-EHEEOLRIZHRELE T, TOF—ZR—AHHT 5 £, icu_short_form K <5
X—R—IZFREINFET,

e —-icu_short_form 47> a > CfflH X415 initdb 22~ > KT EDB Postgres Advanced Server £ > A
RYAZERLE T, ZOBA. I8ESNIFHEEOA4HTZRE L £3, %D EDB Postgres Advanced
Server 4 Y ARV ADT — R R— AT 5 ¥, icu_short_form i ¢ T X — X —IZR RSN FE
Fo T—ENR—RF, HHE®D ICU_SHORT_FORM /8 7 X — X — L IO WERTAH—N—F 4 FL ¥
Ao

IDNRTRXA—=R=F, ~ERETIHIEELEETETEEA,

Client connection defaults/statement behavior

OO TI A —&Z—F. AT—FXA Y FOFRICHEL 7,
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default_heap_fillfactor

INTGRA—=R—24TF | B

T7 4L ME: 100

& : 10~100

SHRORNGEH : kv arle
BEOEEHEICHD S ¢ A
TOT14TICBEBRER : £y ara—¥—

CREATE TABLE 2<% R 5 FILLFACTOR A b L —I T X — R —DPEBEEINT5E. T—TLDT 4L
77V R—"HELET,

F—=TNDT 4 N7 77 RZ—1F 10~100 DX—+t > T —I T, 100 135BLEy F 27 TT, Eh/hEn
TANT 77 R=4EET 5, INSERT B{EIIIEESI NI — VY T = DAL T =T NR=T %Ry 7
LET, ER=IYOED OFEHIZ. ZOR—IDITEEHT22DICFHNINTVET, 207 Fu—F
12X D, UPDATE &, fTOEHEIN/2a ¥ —%2ILOR—I LA LRI HET 2R LET, o
. BlOR=IJICELET % X D RN TT,

IV MUDNEHEINLZNT—TNLNDEGE, BNy F U ITHRETT, HBICEHINSE T — 7T,
X /X W FILL FACTOR Zf#f L %3,

edb_data_redaction

NFRA=R—ZA4TF . 77—

F7FILME: true

5B : {true | false}

HROBNEE: ty>arIt
BEOEELNBEIICHD S ¢ Al
TOTATICRERER : ty>ara—¥—

T=RVRX 7T a id, FRENGEMELE TSI LICED, REDKET —XORED L —F —~D
RBAZEFIRT 2 RY > —DH K-+ T,

TRUE IR ET L. T—RVZ I aidA—r—2—HF - F—TUFEERRLL TRTOL—F— 2
BWHXNZE T,

¢ A== —Y = T =TI NFEHET —XEEE L AL ET,

e DI ARTOZ—F—I1TF, VE IS a RIS —pHEHAIN, H7+—<v FENETF—ZBER
INFET,

FALSE ICERET 2 2. ROZ e BEAELE T,
¢ A= R—2—HF - T —INMEEIFIERE T —XREEANAL RZALET,

c DI ARTHZ—HF—1FTF— 12D T,
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T =RV X7 aIZOWTIE, EDB Postgres Advanced Server Security Features 2 2R LT <L 72 & W,

Client connection defaults/other defaults

INHDRIRXA—=R=F, ZDMDZ 547 ¥ M ERDT 7 L P 2RELET,

oracle_home

INFR=B—=RATF . 75

FIAIMME: 2L

#OE : 4L

HEORNERE: I AKX~
EOEBELEMICHRDIEE !

TOT4 TUICRBEREFE : EPASY—ELAT7HTU Y b

Oracle #—N—A~®D VY > 7 #{E 3 5 HiIC. EDB Postgres Advanced Server % IE L\ Oracle x— 247 4 L
7 P VIHERT R ENH D £F, Linux DHE1E LD_LIBRARY_PATH., Windows D553 PATH % Oracle
2747V PDAYAL =T 4L 2 PV DLib T4 L7 PVICEREL T,

F /=13, postgresql.conf 7 7 A /LT oracle_home Hl 87 X — X —DIEEFHETEZJ, oracle_home
MR RS X — & —THEE SN 7-fEHIZ. Linux @ LD_LIBRARY_PATH BSEZ 44 E X Of Windows O PATH BRbEZE
et —nN—4 FLZET,

SERR: oracle_home ¥ ST X —& —1%, Oracle 754 7> b, 2FED OCI' 94 75 UADIELWVWIR
PRSI ERD D T,

postgresql.conf 7 7 4 /L C oracle_home i 8T X — X —%BET 3I12E. ROITZEMLE T,

oracle_home = <lib_directory>

<lib_directory>{Z. Linux ® libclntsh.so 3 & X Windows @ oci.dll &% Oracle 7 54 7> + DA >~
A M—=LT 4 L7 b UAD oracle_home S A DRI T T,

oracle_home i R X — X —%FHE LK, V—N—F2HEH L TEELENCTINENRD D F5,
P—N—FHEZHL T,

e Linux Tld. systemctl 2~ F%7213 pg_ctl — V¥ 2 &

o Windows D55, Windows —E 2>V — L b
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odbc_lib_path

INTA—=B—=RA T | XFF|

FIAILME: L

#HE AL

HEORNGE: 77 RAK—
EOEENEMICRDZEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

ODBC R A N=2x =Y ¥ —%2ffH L T\T, BHEDSOBGFTIZA ¥ R s —F 55513, postgresql.
conf 7 7 £ )L C odbc_lib_path #i/ ¢ 7 X — X — 2R EL THZHEELE T,

odbc_lib_path = 'complete_path_to_libodbc.so'

BT 7 A M. FIAN— X =P v —HE A T VANDEERARARZEEDIVERD D T,
ZAULEH. libodbc.so T3,

Compatibility options

INODOMRANT A=K =13, SEIERT—EZRX—ZHHERREZHIHL 25,

edb_redwood_date

INFRA=Z—=RAT T—

T7#)ME false

8F . {true | false}

MROR/NEHE : Ly arIl
EOEENEMICHD L E ¢ Al
TOTATICRELRER: ty>ara—¥—

a<y FIHDFT—&Fe UTDATE BEREN, T—TNVEBNT —EZR—ARZREINTWBEA,
DATE % TIMESTAMP I[ZZ&HAL ¥ 3, Kiffla v RK—% Mi HfSE & IFNTHE g 3,

edb_redwood_date 73 FALSE IZE%E X LT\ 5354, CREATE TABLE %7213 ALTER TABLE 2> RDF|D
T —=ZRBNI A A T 4 7D PostgreSQL DATE 7 — Z B L TH D, 7 —ARN—XIRFSNE T, PostgreSQL
D DATE 7 — AN, FCHEEa Y R—F Y PR L TCHN DA ZIEHL % 5,

edb_redwood_date DFREICEERI <. DATE i a > 7+ 2 }\TT — 2By L THFRREINDBEE, FiC
NHEC TIMESTAMP ICEHAIXNE T, LAz -o T, Fffla Y R—3x Y M FET 2Lz e U T %
T, TNHDOaAYTFFRAFORFNIRDOE B TT,

e SPLESt Y aryEHDT— &5

e SPL 7Y =Y X ERIESPL 7 70> a vDRANAT A =X —DF — &4
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e SPL7 7> ayDRDHE

edb_redwood_greatest_least

INFRA=B—RAT 7=

T7A4IME: true

8F . {true | false}
MRORNEE: Lty arIt
EOEENEMICHRD & T o AR
TOTATICRELRER: £y ara—¥—

GREATEST 7 7 > 7 ¥ a g, NI X—X—DV Ao AKDEEFHFONT X —X—%IEL %3, LEAST
TrroTadii. NTIRX—Z—DYRA O R/MEEFONRTIX—Z—FRLET,

edb_redwood_greatest_least 23 TRUE ICEREZINTWVWBIGE, P b 1 DD T A —&Z—p3null D
4. GREATEST B X (X LEAST BEEUE null 238 L 3,

SET edb_redwood_greatest_least TO on;
SELECT GREATEST(1, 2, NULL, 3);

__OUTPUT__

greatest

(1 row)

edb_redwood_greatest_least 73 FALSE ICEREZINTWABIES, TRTDNRT A =X = null DEE%
PRE. null $F XA —2—3EHENET, Z20HE. BIInull ZRLET,

SET edb_redwood_greatest_least TO off;

SELECT GREATEST(1, 2, NULL, 3);
__OUTPUT__

greatest

SELECT GREATEST(NULL, NULL, NULL);
__OUTPUT__

greatest

RDR—J12Hi L)
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HIDR=I D 5 DHEE)

(1 row)

edb_redwood_raw_names

INFRA=Z—RALT 7=

T7#)MME false

8F . {true | false}

MRORNEE: Lty arIt
EOEENEMICHRD & T o AR
TOTATICRELRER: Ly ara—¥—

edb_redwood_raw_names %3 FALSE ICFRE XN TV 2HE, Redwood # &2 (D% H, ALL_. DBA_.
F/IUSER. DTV 7 4 v ZAPMP WIS AT ahkur) poRbe, 7—701%4, 5l b U T—%.
Tarl o s, Y —HREDT—EARN—ZAF TP 27 VADPRKLFTERENET), T/, 51K
. ERE N AR R CHEAE T,

edb_redwood_raw_names % TRUE ICEXEZINTWBAIGEA, 7 —XRX—XA 7Y =7 blE, Redwood 1 &
07 HRR LTz L ZIZ PostgreSQL S AT LA X B ZIWRFENT VWS B DICRREINE T, 5IHFR
L CER 7= 4H0E. PostgreSQL THUE B D I/NXFTRRINE T, sIHFTHENTER S
HETE, FER SNz BOIREREINFT T, 5IHMFED D $EA.

e 2 ROL—F—ZBERESH, 202 —F —Tty > a ryPimaInEd,

CREATE USER reduser IDENTIFIED BY password;

edb=# \c - reduser

Password for user reduser:

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

reduser ¥ L TT —XR—AWZHFERT DL, RDT—TUBMEREINE T,

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

edb_redwood_raw_names % 7 7 # L MME FALSE IZ8%%E L C. Redwood 7 X & 2" USER_TABLES 725 H. %
Y. BRI KXFETERREINET, HFMNEI Mixed_Case DEHITT, ZHid. fEFEAL LTRRIN, 5]
AR cHERTVETD,

edb=> SELECT * FROM USER_TABLES;
__OUTPUT__
schema_name | table_name | tablespace_name | status | temporary

- - e et e e T L Fommm - e it

RDR=J1ZHKe )
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HIDR=I D 5 DHEE)

REDUSER | ALL_LOWER |
REDUSER | ALL_UPPER |
REDUSER | "Mixed_Case" |
(3 rows)

| VALID
| VALID
| VALID

=2 =2 =

edb_redwood_raw_names % TRUE IZFXE L THRT % &, HHild Mixed_Case DEHI & R E/NFTHRR
ENFET, FEREINEENIFI AR L TRREINE T,

edb=> SET edb_redwood_raw_names TO true;
SET

edb=> SELECT * FROM USER_TABLES;
__OUTPUT__

schema_name | table_name | tablespace_name

S e __ e ___
reduser | all_lower |

reduser | all_upper |

reduser | Mixed_Case |

(3 rows)

| status | temporary

——— F——————————

| VALID | N
| VALID | N
| VALID | N

NS DAL, PostgreSQL pg_tables 7 X 1 7 B RN LG E KT LN FHR—HT 5 L5k

D i Lf:o

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

tableowner = reduser;
__OUTPUT__

schemaname | tablename | tableowner
e e __ e _____
reduser | all_lower | reduser
reduser | all_upper | reduser
reduser | Mixed_Case | reduser

(3 rows)

edb_redwood_strings

INFRA=B—R3ALT 7=
T7#)ME . false

8 . {true | false}
MRORNEE: Lty arIt
EOEENEMICHRD & T o AR
T T4 ISR ERER

tyyarya—¥—

edb_redwood_strings /87 X — X —#3 TRUE ICFE SN TWAEHE, XFHNBINERE /21E X5 & E
WEhz e, BRIZITCOXFEINCHED £3, edb_redwood_strings 75 FALSE ICEEZINTWAHEE. &
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A4 7 4 7D PostgreSQL OEIEIFHMFF SN F T, ZAUE. XFFHI & null ZEE 7213 null #55R 23K 3 null 71
ZEAE L F 9,

COFNEEVERLTVWET, YU L7V —aidld, RHEBEDT—TIAREERTVWET, 2
DTF—TMZE, FLAYDREEBICE 5 Tnull TH S comm & WD LRIDFIBD D £, KRDZ VI,
edb_redwood_string % FALSE IZFE L TETINF T, null ¥ & ZBTRWFH 28T 2 & ks R
Pnull i3, a3y arOhHEBDAN I T )ERICFEREINET, MO TN TOREED
H471& null TY,

SET edb_redwood_strings TO off;

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

EMPLOYEE COMPENSATION

ALLEN 1,600.00 300.00
WARD 1,250.00 500.00
MARTIN 1,250.00 1,400.00
TURNER 1,500.00 .00
(14 rows)

LITRIZ, edb_redwood_strings 73 TRUE IZFXE SN TV AIEHICFETEINBFR LY TY, T IT, null
FIDMEIZZEDLFF| e L TIRONE T ZHDOLFHN e HTHROWFINEHET 2 &, B TROWFYINE
BRENET,

SET edb_redwood_strings TO on;

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

EMPLOYEE COMPENSATION

SMITH 800.00

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

MARTIN 1,250.00 1,400.00
BLAKE 2,850.00

CLARK 2,450.00

SCOTT 3,000.00

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

KING 5,000.00
TURNER 1,500.00 .00
ADAMS 1,100.00
JAMES 950.00

FORD 3,000.00
MILLER 1,300.00

(14 rows)

edb_stmt_level tx

INFR=BZ—=RAT . 7=

T7AILMME: false

8 . {true | false}
WRORNDEE : tyarIt
EOZEBELEMICHRDIEE ¢ Al
TOT4TICBERERE : tydarva—F—

AT—=F XV RLRILO YIS 038 WS HFEIX, SQL a2~y FTEITRFZ I —BHEL, £
DHE—DaATY FICko THAELET—ZR—ZALDTRTOEHFAT— ANy 2 XNZEEEHAL £
T 722 21X, H—D UPDATE 2~ R TS5 DDITHEEICEH N2, 6 REHOfTEEH LIS T
2 e HINDBFAE L2568, SO UPDATE 2 <Y RIZX 3 6 DT RTODIFADEHIIO — ANy 7 XNET,
F/RaIy bEREFET N TEINTOWRWVLETD SQL 2 v > FORIRIZ, COMMIT ¥ 72!% ROLLBACK
av Y FRETINZETHEEEINE T,

EDB Postgres Advanced Server Tl&, SQL 2~ ¥ FOFETHIHINIRET 22, v T V7> a > OREA
PBEDF—ZRXR—ZATOITRTOEFRBO—ANy Z7ZNEFT, 5, b ¥F 7y aryiddibansk
REEIZ2 D, BDO S v Fr s armBIAST AH1IC COMMIT ¥ 721X ROLLBACK I~ ¥ REZFHIT T 3 NE R H
D ij‘o

edb_stmt_level tx 23 TRUE ICRREZINTWVWAHE, HlIAEa Iy PEINTVRVWT —XRX—RADEH %
O—L Ny 7 LEEA, edb_stmt_level_tx A3 FALSE ICEHEINTWAIRE, HAcEkh, 23 v X
NTVRNWT —ZR—ZAFHFER =Ny 7 INFET,

SEIR: TRUE % “edb_stmt_level tx° ICRRET DL, N7+ —< VY RICEZEBLE 2 200N D 272D,
BERIGEICOAFERLET,

PSQL THEfT& N 3 Z DL, edb_stmt_level_tx %S FALSE D¥55, 2 HHD INSERT a2~ > REHIET 3
CEAID INSERT A Y R R—INy 7 FTBZ e ZRLTVWET, PSQL TlX, 2 v F\set AUTOCOMMIT
off FATTHRENDH N FT, ZALHNDOEE, TRNTORAT— XY MIHBINICaI Yy FENET
B, Z3UZ edb_stmt_level_tx DFIRERLEFEA.
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\set AUTOCOMMIT off
SET edb_stmt_level_tx TO off;

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

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

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

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

COMMIT,;

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

empno | ename | deptno

o __ e P

(0 rows)

Z DI TIiX, edb_stmt_level_tx 73 TRUE ICHKEINTWA 728, 2&HHEHD INSERT 2 v R T T —7H
RBAE L%, IO INSERT a2~ > RlZu— Ny Z7EZNFHATLE, ZORET. &#D INSERT 2
<TYRERaIvFEREIR—ANY IJTEET,

\set AUTOCOMMIT off
SET edb_stmt_level_tx TO on;

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

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

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

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

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

__OUTPUT__

empno | ename | deptno

o ___ e e
9001 | JONES | 40

(1 row)

COMMIT,;

COMMIT 2<% FDfRPH DIZROLLBACK 27 ¥ REFEITT S &, [EH(EERS 9001 DFAD T —NL Ny 7 X
NEI,
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db_dialect

INFRA—=2—2AF . Enum

T 7 #4IJL ME . postgres

&M . {postgres | redwood}
HROBRNEGEHE: vy arIl
BEOEELIEICHRD CE ¢ B
TIOT1TRICBBRER tyyarva—¥—

24 T 4 7 PostgreSQL > A7 L X1 7 pg_catalog IZfIZ T, EDB Postgres Advanced Server 213 15R
HERATE 2 —NEENTVWET, UL EBRE-hEZ0 7Y a—Dsys hX a2 T3, db_dialect
NRIRX =R =%, BEIFHRD=DIZZINSDHZu BRI NEFZHIE L F 3,

postgres IZRXET 5 &, HAITZEM DBIEIENI X pg_catalog . KIZ sys 1272 D, PostgreSQL 7 X 1 773
ROEHEINZE T, redwood ICRET S &, HRITZEROELIEN X sys . KT pg_catalog 127 b . ERH
ENAHEa Y a—DERDELINE T,

default_with_rowids

NFRA=RZ—"2A4TF . 77—

T7#JLME: false

EiF . {true | false}
WROBNEE: kv arIt
EOEELEIICHRDICE ¢ AR
TOTATICRERER : £y ara—¥—

CREATE TABLE % on IZFXET % &, HLMER I Nz — 7 LI ROWID HA3 &, SQL a2~ FTH
MBT% %3, EDB Postgres Advanced Server D LHTD N— 2 > TlE, ROWIDs |& 0IDs iIZ~ v FENE L
7zo EDB Postgres Advanced Server »N— 3 a > 12 DIBETIX, ROWID X 1 THRE B> —F Y RIZE D 4 —
Y27 VXY METT, ROWIDs A 7> a Y TIERE N T — T L DEITICEID Y ToHNET, 7741
T ROWIDZNC—EDA ¥ 7T v 7 ADMERE N E T,

ALTER 3 X (f DROP #{FiZ. ROWID ¥ THIBE XN TWVWE T,

EDB Postgres Advanced Server 11 MF{D N— 2 > TROWIDs ZHH L TF—X X=X ZE LT 5121k X
ZERITTI2LEDPDD 5,

e pg_dump : 7 — 7 NIZ 0IDs A& FEN G, --convert-oids-to-rowids ZEEL TTF — X X—
ARy T LET, 2N DEEIX. 0IDs Z M LT, EDB Postgres Advanced Server N —3 a3
Y 12PRETT =TIV DIEREHATLE S,

e pg_upgrade : TF—7 v b, 7272 L. 7—7ILIC0IDs 7213 ROWIDs D& TN 251X, e FET
FTAIDRENHD T, 1. --convert-oids-to-rowids & 7> a VEIEL T, T—TILOX Y T%
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BELES, 2. 7—TAZHIBRL. 7y 72 L—FR2ETLET, 3.7y 7L — FBEII LB,
B TENTT—TNEEOH LW SRR IR TR =Ty b T —ER—ARETLLET,

optimizer_mode

INTG A= —RAT . Enum
57 #JL MME . choose

& B . {choose | ALL_ROWS | FIRST_ROWS | FIRST_ROWS_10 | FIRST_ROWS_160 |
FIRST_ROWS_1000}

MRORNDEHE: tyrarl

EOEEHEMICHRD T | HIF

TOT14TUICBERER . £y vara—¥—

FTTARAF =D Y V2T 20D 7 7 4V b ORHELE—-FEREL FT,
ROFIZ, FEEFREREEZRL E T,

Hint Description

ALL_ROWS FREY FOTRTOTORG 2 REIL L £ 3,

CHOOSE Ry OIS T 2 EETBICHE DWW T T 40 ORGEGIZ TV
Ao TOMT 7 VT,

FIRST_ROWS Ry FOBRYIDITOAEZEIGT 5 L 5 ITRELL 5,

FIRST_ROWS_10 Rty FOERAD 10 TORIS 2 Rt LE 3,

FIRST_ROWS_100 Rty FOBRAID 100 {TORRZ Fdb UE 5,

FIRST_ROWS_1000 FRE v M O®mHID 1000 ITOHEZ R L £ 5,

INSDEFELE—RIX SQL A~ Y REEETE 754 7V b EREy hOBRIIDO nf7OAEFIRL,
BROOFEREy FPEWETZ L VWIRTICESVWTVWET, ZZVIZEHOIYTHEREZY Y —RIFZFD XS
WCHRBINE T,

Customized options

custom_variable_classes

custom_variable_classes »8F X — & —{Z, EDB Postgres Advanced Server 9.2 TIEHEREIZZ2 D % L 7=,
DANE Z DRI R =R —IZRF LTV 8T X=X =X, P KR— bR ER LD F L7z, EDB Postgres
Advanced Server DLIETD ) U — X Tld, custom_variable_classes (¥, T EMFEREY D7 R4V E
Va— W EoTEMENS Z EAEEIIHIONTVWRVWAST X=X —TRET LT,
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dbms_alert.max_alerts

INTGRA—=R—24TF | B

T7 4L ME: 100

&M . 0~500

HEORNGE: 77 RAK—
EOEBELEMICHRDIEE !

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

DBMS_ALERTS 8w 7 — I REH LT, AT ATHAZINBFEKRT S — FORAEEIEELET,

dbms_pipe.total_message_buffer

INFR=F—R1TF . BEL

T 7 #IJLME: 30Kb

&5 . 30 Kb~256 Kb

WEORNEE: 77 AX—
EOEENEMICRD S !

TOT4 TICRERESE | EPASY—L X7V b

DBMS_PIPE v 7 — I ENEZ Ny 77 —DEHI A4 X2IEELET,

index_advisor.enabled

NFRA=R—Z2A4TF . 77—

T 2ILME: true

§F : {true | false}
HROBRNEGEE: vy arIy
BEOEELEICHRDCE ¢ AR
TOT14TICBEBERER . £y ara—¥—

EDB-PSQL % 7213 PSQL & v & 3 T Index Advisor Z —HFICHII L x5, Z O S X — & — %2
H$ %121, Index Advisor 77 ' 4 > index_advisor % EDB-PSQL £72/3ZPSQL -t v ¥ a »iZu—K§
ZRENHD FT,

Index Advisor 77 7'4 Y IZXD LS cn— R TE %7,
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$ psql -d edb -U enterprisedb
Password for user enterprisedb:
psql (14.0.0)

Type "help" for help.

edb=# LOAD index_advisor;
LOAD

SET ax Y FZEHL T, NIA—X—RELEELT, A YT IZRA7 FAAF—BREDI LY 75
VERERT ENE S eHlEL £7,

edb=# SET index_advisor.enabled TO off;
SET
edb=# EXPLAIN SELECT * FROM t WHERE a < 10000;
__OUTPUT__
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=9864 width=8)
Filter: (a < 10000)
(2 rows)

edb=# SET index_advisor.enabled TO on;
SET
edb=# EXPLAIN SELECT * FROM t WHERE a < 10000;
__OUTPUT__
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=9864 width=8)

Filter: (a < 10000)
Result (cost=0.00..327.88 rows=9864 width=8)

One-Time Filter: ===[ HYPOTHETICAL PLAN ]===::text

-> Index Scan using "<hypothetical-index>:1" on t (cost=0.00..327.88
rows=9864 width=8)

Index Cond: (a < 10000)

(6 rows)
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edb_sql_protect.enabled

e
77
&
we
D
7Y

zh
493
E36N

A=R—=BALT . T—

#JLME: false

. {true | false}

DERNEHE: 752 K%—

EEHEMCHRDICE !

T4 ISR ERAEER . EPASH—LR7H vV b

5DE— X > THITEINIZSQL A7 — b X > FE M L. edb_sql_protect.level DFEIHE-
6332 22X D, SQL /Protect BWREX N0 —L%E T 7T 4 TICEMRLTWEE S RHIE L
o SQL/Protect TR ZFHMA T ZHEMMPTERLD, TDNRTFIRX—X—% on ITHEL FT,

edb_sql_protect.level

NS
77
EiefEd

B

v —
fEd
7Y

R
AE
)
K%

AX=H—=847 . Enum

#JL MMiE : passive

. {learn | passive | active}

OR/NEE: 77 A% —

EENBEMCHRDCE

T4 FICBEBERESR © EPASH—ER7H V> b

ENFem =Xk o TSQL AT — F X ¥ b FITENT & Z1T SQL /Protect BFATT 577> a %
L%,
NRIRA=R=ZRDVTNPDOEICHEL T, FEHE—F, Ry TE—F, FLB72774 7€~
EHTE%9,

e learn, BREXINZO—NLDT7 7T 4 T4 BB L, O—BFHHTZV L —>a VEERLE

T REINLT TV =2 a Y OTFRSN2IERFE ENS L 51T, SQL/Protect Z AN HEK
THEEWLIDEEFHL T,

passive , REX N0 — AP EBI N —NMITER L TWAIGEICELEZRITLE 3. SQL
27— FAXAY FOFEITIIELELERA, ZHIE. SQL/Protect DMREEX N0 — LD FHE XN 2 EE
ZEBLIEBROROFIATT, THREANRAREE- FTEHEL T, E=& T AHR
BRTHEITTEE T,

active , R#EXI N T —LOENZ AT — P AL P2 FRTEIRLEST, ZOER, GRr
VOFETERCSQL 7 7 A 74— LTHRELE T, I, WEEXR7Z TV r—> a0l
BRICDH BT —EZR—=ZADWEFFERA > N e FBEEFRIEL LS L LTV AHEEORHDIRAT A M
U CTHRAICHIRAI TS, SQL/Protect 1Z. TN B DIEIHERA » FEZBAL 273 T, Ty 7 X
N7V ZBHLET, ZOMEICED, WBENS AT LRAT ZHOTEE RO 21,
EHECESETEET,
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#18T SQL/Protect % § 23551, edb_sql_protect.level % learn IZFXEL £ 7,

edb_sql_protect.max_protected_relations

INTGRA—=B—24TF | B

T7AILME: 1024

EF © 12147483647

HEOR/NEE: 7T AK—
EOEELBEMICHBIEE !

TOT4 TUICRBEREFE . EPASY—LRAT7HT Vb

O— LI RETZZVL—aYORABMERELET, Y—N"—DREINTV L - 3 VOB
i, REINLY L= a yOICFEI N —LOBEHNT TS, TRTOHREINLZY L — 3
VNE. HEXEVOHEBEHE L3, ARRRRDIRESNZY L - a3 YOBEBIE. 7 —ZR—ZF—
NOEEFHFICFIEINE T,

edb_sql_protect.max_protected_relations NERNREHPEMNDME (722 21X, fH 2,147,483,648) 1T&X
EEINTVEE XY —N=DEFHINDIE, T—ZRXR=—ZAYF—N—Du T 7 7 A MIEEX vy —IN
FeERENE T,

2014-07-18 16:04:12 EDT WARNING: invalid value for parameter
"edb_sql_protect.max_protected_relations": "2147483648"
2014-07-18 16:04:12 EDT HINT: Value exceeds integer range.

F— BN — Y — NZIEFICES) L ¥ 955, edb_sql_protect.max_protected_relations 235 7 # /L b
fHD 1024 ITREZNTVE T,

NI R=ZD ERIFBHT - 2MORRELE LTY R SN TV D, EROREIL, EHATRERLH
AEYDRE T —EZR—ZAY = "DOEFRHIHEH SN S 85 X —XEIC L > TRZD 7,

PERER P A XA VICTNTEBRD, ZoEEZFANONET, HEXE) OfHEBREZ FHTER
WEDIBE, T—ZR—ZAF—NDEHFIIRD LS KL — X v —ITRBLET,

2014-07-18 15:22:17 EDT FATAL: could not map anonymous shared memory:
Cannot allocate memory

2014-07-18 15:22:17 EDT HINT: This error usually means that PostgreSQLs
request for a shared memory segment exceeded available memory, swap
space or huge pages. To reduce the request size (currently 2070118400
bytes), reduce PostgreSQLs shared memory usage, perhaps by reducing

shared_buffers or max_connections.

ZDGE., T—ER—AY—NZEFEIEFTE S ETAATIA—REEZRS LET,
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edb_sql_protect.max_protected_roles

INTGRA—=R—24TF | B

T7AILNME: 64

EE5E : 1~2147483647

HEORNGE: 77 RAK—
EOEENBEMICHDIEE -

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb
RETZ 20— LDORAHMERELET,

TRCOFEIN e — i, HEXATVOFEHEHEL T, P——1% REINT-m— 1O L
#EXN7V 1L — 3 0O (edb_sql_protect.max_protected_relations ) OFEBZ FHIL T, 7—
AN =AY = NOEEIRIC, FJRERRKDORER —VHOEEN PRI NE T,

edb_sql_protect.max_protected_roles VAR HFHNDME (72 & 21X, fH 2,147,483,648) ITERE SN
TWVWREERLT—EZR=ZAY—nPRHEINDI L, TR —NDOBRT 7 7 A VMIZEEX v -
DRI NE T,

2014-07-18 16:04:12 EDT WARNING: invalid value for parameter
"edb_sql_protect.max_protected_roles": "2147483648"
2014-07-18 16:04:12 EDT HINT: Value exceeds integer range.

F— ZR— 2P — NI EEICEH U F 325, edb_sql_protect.max_protected_roles 257 7 # /L MED
64 ICERESINTWVWE T,

NRIRX—ZDFRIFBHT—XBOBEREYLY LTY X FEINTWETH., ERoFElE. HHERLE
XEVDEE T —ERXR—AY—NOEFFRFIFEHINE ST X —XHIC L >TELZD F7,

DELRERZEEXEVICFHTEZ3RY. CoEIZIANLAET, HHEXEY OfEBE FHTER
WEDIBE, T—ZR—ZAF—NDEHFHIIRD LS KRLTITI— X v —ITERBLET,

2014-07-18 15:22:17 EDT FATAL: could not map anonymous shared memory:
Cannot allocate memory

2014-07-18 15:22:17 EDT HINT: This error usually means that PostgreSQLs
request for a shared memory segment exceeded available memory, swap
space or huge pages. To reduce the request size (currently 2070118400
bytes), reduce PostgreSQLs shared memory usage, perhaps by reducing
shared_buffers or max_connections.

ZDGE, T—ER—AY—NZEFEIEFTE S ETAATIA—XEEZRS LE T,
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edb_sql_protect.max_queries_to_save

INTGRA—=R—24TF | B

T 7 AL ME D 5000

E5F - 100~2147483647

HEORNGE: 77 RAK—

EOEENBEMICHDIEE -

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

b 2 — edb_sql_protect_queries IZfR1F 3 2D H 27 TV DIRKMEFHEL T,

REINEZ7Z) IR THEA ) OMHEEZHE LT, RETEZI2RAZ Y HOMEERIZ, 7—&2X—
AP —NDEFHFICTFHINE T,

edb_sql_protect.max_queries_to_save BEMARHFHNDME (72 21X, H10) ITHREINTWVWD L &
T —ZR—AY—N"DPEFHEXINDZ L, T—ER—ZAPF =0T 7 7 A VMIZEEX v —I NN
3,

2014-07-18 13:05:31 EDT WARNING: 10 is outside the valid range for
parameter "edb_sql_protect.max_queries_to_save" (100 .. 2147483647)

Fe B R— 2 — NFEE ISR L 325, edb_sql_protect.max_queries_to_save 737 7 # /L MED
5000 ICRRE SN TVE T,

RIRX =KD FRIZEBEH T — 2 BOBEKEL LTY XA FINTOVETH, EROFE L. FHARERILE
XEYDEL T —RXR—ZAY—NDOEHFHIHHINZ T X —ZEIZX>TRED T,

DELEBEHAXEVICTHTELRD . ZoERRIANLIET, HEXEY OERE FHTER
WMEDG G, 7= XXN=ZF = NOBREIRD LSBT Xy - TRRLET,

2014-07-18 15:22:17 EDT FATAL: could not map anonymous shared memory:
Cannot allocate memory

2014-07-18 15:22:17 EDT HINT: This error usually means that PostgreSQLs
request for a shared memory segment exceeded available memory, swap
space or huge pages. To reduce the request size (currently 2070118400
bytes), reduce PostgreSQLs shared memory usage, perhaps by reducing
shared_buffers or max_connections.

CDHAE. T—EAR—AYP—NZEFHITEHTE L ETRIA-XEZHES LET,
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edb_wait_states.directory

INTA—=B—=RA T | XFF|

F7#ILMME: edb_wait_states

EEE AL

HEORNGE: 77 RAK—
EOEENBEMICHDIEE -

TOT4 TICRHEREFE | EPASY—LRAT7HTU Vb

EDB OfFHIREED T 77 7 L LM ENDE T 4 L7 P UARSRZEERELE T, MM S2 TR L, sefeiaifnt
RABFEHLET, 7277 L. T 7 4L FEEIZ edb_wait_states TH B 7=, $PGDATA/edb_wait_states
MT 74N EDT 4 L7 N)DEANCKRD £3, EDB OFRFFIREEICOWTIZ,

Performance analysis and tuning @ EDB wait states ZZHL T 7Z& W,

edb_wait_states.retention_period

INFRA—=F—R1TF . BEL

77 )L MME : 604800s

83 : 86400~2147483647

HEORNERE: I RAX—
EOEBELEMICHRDIEE !

TOT4 TUICRERESE . EPASY—L X7V Y b

EDB OfFRIRED B 277 7 A L ZHIFRS 5 L TOREIHZREL L9 77 40 I 604,800 ¥, D=
H 7 HT3, EDB OfFHIREEICDOWTIX, Performance analysis and tuning ® EDB wait dtates &ML
TLEZW,

edb_wait_states.sampling_interval

INTGA—B—R1T | BE

FIAILMME: Is

BF © 1~2147483647

FHEDRNGHE : 77 AKX~
EOEENEMICHRBZ L E !

TOT4 TUICRERETE . EPASH—L A7 v b

EDB7V A PAT—1+D2O0DY > TV ITH A IZNABDEAL IV THEREZRELES, T 7 4L FXE
X 1 T3, EDB DFFEIRFEICDOWTIE,  Performance analysis and tuning @ EDB wait states ZZH L
TL7EEW,
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edbldr.empty_csv_field

INFRA—=2—2AF . Enum

77 #JL ME : NULL

5@ : {NULL | empty_string | pgsql}
MROR/NEHE: kv arIlt
EOEEHNEMICHRDEE ¢ HIE
TOTATICRELRER: Ly ara—¥—

edbldr.empty_csv_field /S X — X Z{#H L T, EDB*Loader B 22D X FH| % I § 3 HiERIEEL £
T, ZDFEIZ. edbldr.empty_csv_field XTI X —X—DENLREERLTVET,

Parameter setting EDB*Loader behavior

NULL An empty field is treated as NULL.

empty_string An empty field is treated as a string of length zero.

pgsql An empty field is treated as a NULL if it doesn't contain quotes and as an empty
string if it contains quotes.

EDB*Loader @ edbldr.empty_csv_field /N5 X—4 —DEFHAIE.
Database Compatibility for Oracle Developers: Tools and Utilities % ZH& L T 72X\,

utl_encode.uudecode redwood

INFR=B—=RAT: 7=

TI7#4ILME: false

8 . {true | false}

WRORNDEE : tyarIt
EOEENEMICHRD &S ¢ Al

TIOT4 TRICBBRER £ty yava—¥—

TRUE \CRET % &. EDB Postgres Advanced Server @ UTL_ENCODE.UUDECODE 7 7 > 7 ¥ 3 V&,
UTL_ENCODE.UUENCODE 7 7 >~ 7 ¥ a >~ @ Oracle 3T & o TIEL S 4172 uuencode SNz 7 — X% 7 3 —
FTEZET,

FALSE ICRE T % &, EDB Postgres Advanced EDB Postgres Advanced @ UTL_ENCODE . UUENCODE 7 7 > 27
¥ a Y CIER &7z uuencode XNz F—R%EFa—FTEE T,
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utl_file.umask

INTA—=B—=RA T | XFF|

77 #JL ME 0077

#[H: umask FED 8 HEE
MROR/NEHE: kv arIlt
EOEEHNEMICHRDEE ¢ HIE
TOTATICRELRER: Ly ara—¥—

utl_file.umask /$7 X — & —|&, Linux ® umask 2 <> K FAHDOHETT 7 ILE—RIERR RV %
WRELZET, 4. EDB Postgres Advanced Server UTL_FILE /S v 7 — YN TOAEH L 7,

AMR: utl_file.umask X7 X — X —1% Windows ¥ A7 LA THR— PSRN TVEEA,

utl_file.umask ICFEE X /- fHIL. Linux umask 2~ R CTHERR 3 £7213 4 LFD § EXFEHTT, =
DFEF, UTLLFILED 7 7 7> are7usy—I %l o TER SN 7 7 A VD7 7 & RFFA] &2 ik
ELET,

IR, 77 40 F @D utl_file.umask &€ 0077 DFEREZRLTWVWE T, enterprisedb 71— FIZET
22— —BIUOMDTRTOL—HF —TIX, IXNTOMRIELRINE T, 2 —F — enterprisedb D
BWBT 7 ANDHARD BLUOEZAALMERZR > TVWET,

- I'Ww------- 1 enterprisedb enterprisedb 21 Jul 24 16:08 utlfile

Ungrouped

IS DHERK 8T X — KX —iX EDB Postgres Advanced Server [ZDAEF X, FFEDHIR XN zHI D=
HDHDTT,

nls_length_semantics

NFA—=E—B24T " Enum

T 7 #J)LME: byte

8@ . {byte | char}

WRORNEE : tyarIt
EOEENEMICHRD &S ¢ Al

TOT 4 TUIBERERR | A——2—F—
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Z D$F X — & —|3 EDB Postgres Advanced Server TIEXNRHIH D £ A, & 21X, ZDEAD ALTER
SESSION 2 ~< ¥ Nk, X T J—% A1 —+ 312 EDB Postgres Advanced Server TZIJ AN SN E T, 7=
L. By ra VERRREZEL FE A

ALTER SESSION SET nls_length_semantics = char;

AR: ORI X—Z—FHRELTHI—AN—BRRICHENR WD, AT AL 2 — pg_settings™ 121
FRINFERA,

query_rewrite_enabled

INFRA—=2—2AF . Enum

T7#)ME false

§5[ . {true | false | force}
MROR/NEHE : Ly arl
EOEENEMICHRD & T o AR
TOTATICRELRER: Ly ara—¥—

Z D8F X — & —|% EDB Postgres Advanced Server TIXXIRBH D TR A, 722 21E. ZDFHAD ALTER
SESSION o< N, T J—% 21 —+3IZ EDB Postgres Advanced Server TZIJANSNE T, 7=
L. ky>a VERIBEEELEEA,

ALTER SESSION SET query_rewrite_enabled = force;

AR ZOANTGR—R—BRELTDY —N—REICHED RN D, ¥ AT AL 2 — pg_settings™ 121
FREINZFRA

query_rewrite_integrity

INFA—=R—2AT . Enum

T7#JLME . enforced

&M . {enforced | trusted | stale_tolerated}
MRORNGEE : Ly ar Il
EOEELEMICHRDEE ¢ Al

TIOT4 TUICRERER | A—r—a2—H—
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Z D$F X — & —|3 EDB Postgres Advanced Server TIEXNRHIH D £ A, & 21X, ZDEAD ALTER
SESSION 2 ~< ¥ Nk, X T J—% A1 —+ 312 EDB Postgres Advanced Server TZIJ AN SN E T, 7=
L. By ra VERRREZEL FE A

ALTER SESSION SET query_rewrite_integrity = stale_tolerated;

AR: ORI X—Z—FHRELTHI—AN—BRRICHENR WD, AT AL 2 — pg_settings™ 121
FRINFERA,

timed_statistics

INFRA=B—=RAT 7=

T7A4IME: true

§5F . {true | false}
WMBRORNEGEHE . Ly arll
EOEENEMICHRD & T o AR
TOTATICRELRER: Ly ara—¥—

Dynamic Runtime Instrumentation Tools Architecture (DRITA) #EEED X 4 I > 77— X OINE R HIH L %
T, onICHET B8, XA I VI T—XBNEINET,

7EFR: EDB Postgres Advanced Server Z 4 ¥ A +—/L§ % & postgresql.conf 7 7 A MZIE “timed_statistics’
% off WRETZ2IHRMBRZY FUDEENET, ZOTZY MUPBAXY M7 Y N, W7 7 A4 A0
ye—Fahde, KREGEIIEETIET 7 4L METH % “on” HMEHEINE T,

Audit archiver

TS DR T X — X —1%, EDB Postgres Advanced Server 7 — X X— R E 7 — 4 TREEEIC X - T
ERXNE T,

edb_audit_archiver

INFGA—=R—ZATF . Enum
T7#JLME: false

EiF . {true | false}
HEORNGE : 77 RAK—

EOEBHEMICHDIEE !
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TIT 1 TICHERFER . EPASH—L AT ATV b

T—RAR—AGET =4 T HNEENIL LT,

edb_audit_archiver_timeout

INTR—=Z—RATF . B

T 7 AL ME D 300s

&M 30M~1H

HEORNEE: 77 RAX—
EOEELNEMCHRDIEE !

TOT4 TICRBERESE | EPASY—L X7 ATV

T—=BAR=—APOT T 7 ANET—AATLLIETHLEEA L7V P ERWHEMATEAL$T,

edb_audit_archiver_filename_prefix

INFRA=2—=314TF : 55|

T7#)LME: audit-

#HE - BN L

HEORNGE: 77 RAK—
EOEENEMICHRDZ T :

TOT4 TUICRBERESE | EPASY—LAT7HT Vb

T—AA THREREER T T 7 ANDT 7 ANGERIEEL ST, 77 A 14%IE, edb_audit_filename /¢
FIRA—R—HIZZENDHH FF, edb_audit_directory IZ edb_audit_archiver_filename_prefix
PROBE T 7 A &, EME 72 3EMHRYINONRTE,

edb_audit_archiver_compress_time_limit

INFGA—=G—R1TF | B

TIFIMME: -1

HAISNBME: 0. -1. FEREMOEOKIE
HEORNGE : 77 RAK—
EOZEELNEICHDIEE !

TOT4 TUICRBERESE | EPASY—LRAT7HTU Vb

BEO 7DBEMONRICIE 2 FTORMEDBEMTIRELET, TDONRIA—X—ZRETE 2HEHIIRD
EBHTY,
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0, O T 7 ANADTIED T 7 A NVTIRL 25 &3 CWEMDHImSINE T,
o -1, ZALY =720 77 7 A VOEMIIFEEL FEA,

edb_audit_archiver_compress_size_limit

NFRA=B—=R414TF 1 BH

TI7HILME: -
FAENBME: 0. -1. FHEAH AL FRADOIEOHIH
WEORNEE: I AX—
EOEENEMICHRD S !

TOT 4 TIICHERES . EPASY—VE A7 Hv Vb

EEO I DRFHONRELE 77 ANVF A4 XD LEWMEE X T AL PTIEELET, TDRTFX—X—p3-1
WERTEINTVAES, A4 RICHESWTr T 7 » L VT EI N T A,

edb_audit_archiver_compress_command

INTA=B—=BA T | XFF|

T7#)ME D gzip %p

g Bkl

HEDR/NEHE: 77 AX—
EOEELNBMICHBZEE !

TOT4 TUICRBEREFE . EPASY—LRAT7HTU >V |k

RO 7 7 A VDOEMEREITT2a~y FEIEEL T, edb_audit_archiver_compress_command @
T 7 )L MEWE gzip %p T3, gzipld. 7 7 AL Z2LHET 2D FIEZREEL F 3, XFHHND%p 1&.
T—AATTBT 7 ANDARRKICBEBEBRIONE T,

edb_audit_archiver_compress_suffix

INTA—=B—=BA T | XFF|

TI7HIMME: gz

g kL

FEORNGHE: 77 AX—
EOEELNBEMICHBZEE !

TOT4 TUICRHEREFE . EPASY—ELRAT7HTU Vb
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FEfHE OB 7 7 54007 7 4B EHEBELIEST .7 74 04H81
edb_audit_archiver_compress_command (&5 HE 2L ERDHHDET, 7741 DT 7 4%
i¥.9z TF,

edb_audit_archiver_expire_time_limit

INFRA—=2—310TF | B

TIFIMME: -1
FFAENBME: 0. -1, FREHHEAADIEDRIH
HEORNGEE . 77 AK—
EOEELEMICHRDIE !

TOT4 TICRBERESE | EPASY—LRAT7H UV b

B n BRI 2 ETORBZRWENTIEELE T, ZORTIXA—RXR—%RETEBZEIIRDL
BHTI,

e 0, BMHRIZ. v 7 s ANDEHED 7 7 ANTRLA XD ETSIWHE £,
o -1, ZALY =TT 7 ANDEMABREIREL THA.

edb_audit_archiver_expire_size_limit

INGRA—=B—24TF | B

FIAIMME: -1
FAENBME: 0. -1. FEAH A MRADIEDOEIHE
HEORNEE: 7T AK—
BEOEENBMICHZ LS !

TOT4 TUICRBEREFE . EPASY—ELRAT7HT Vb

ER o IPHARYIICREZETD 7 7 A NP A XD UEWEE X TN, P THRELE T, TDNTAXA—X—
D-1ICRESINTWBIGHE, A XICHEIWE=a 27 » A LOEHRIIRE L 8 A,

edb_audit_archiver_expire_command

INFRA=2—214TF : 55|
FIFILNME:
#HE ML
HEORNGE : 77 RAK—

EOEBEHEMICHDEE !
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TIT 1 TICHERFER . EPASH—L AT ATV b

HIFRS 2 ANCHIRVIM OB ER 77 7 A L THEITT2a~x Y FEEEL X T,

edb_audit_archiver_sort file

INFRA—=R—2A4T | F5

T7#)ME D mtime

& MRl

WEORNEE: 77 AX—

EOEELNEMCHRDIEE !

TOT4 TICRBERESE | EPASY—L X7 ATV

RHEVWB T T > A VEFBAILT, 747 7Ry MEE 3 ntime WEDSWTIHERER 75,
s mtime 1X. 7 7 A VOEBERLNHESWT I 7 A L%V —FLET,

e alphabeticid. 7 7 A NRKEHESWTI > ANETIAT7 7Ry MEZY—FLET,

3.2 Index Advisor

Index Advisor T—7 4 V7 413, 4 VT v 7 AZ2MF2HZ2REL T, FEDV -0 —FDRT 5 —=<
VA%MELEXEZDIHEILD F T, Index Advisor i B YV VU — (H—F|E/ZarRKIy b)) DAL TFv o
AR THERLET, T+ —F VA% LSELAMEODH MDA > T v 7 A& A4 7 DF D GIN,
GiST. ¥ & ¢f Hash I&i#5 L £¥ A, Index Advisor E5RFEREIZ EDB Postgres Advanced Server ¥ & %12 A
VA M=LEINEFET,

Index Advisor l%. EDB Postgres Advanced Server D27 TV 75 F—#EEL T, 72V S50 F =%
DEIBRA YTy ZADHAFRETH 20D XS ICETARXMNeHAET 2D T 2REI>TY D
AZER L £ 3, Index Advisor &, V—27 v — FTIRIEXNS SQL 7 =V 205 LTA 7 v 7 X %&5#%5|
L9,

Index Advisor ZfEH LT, ROWIT LD HETSQL 7 2V 2o TE F3,

e Index Advisor 1—7 4 V7 4 707 5 2MUHL, 2MT2SQLZZVEELTXFA M7 7 4L
ZHEL ¥3, Index Advisor 1%, #IEXN 21 > F v Z AD CREATE INDEX A5 — b X ¥ M2 &t
TEANTZ 7 ANEBERLET,

o Index Advisor T# 4 % EDB-PSQL 2~ K54 TV 2L £7,

* Postgres Enterprise Manager (PEM) 27 5 A4 7 > b %41 L C Index Advisor iZ7 72 AL %73, PEM 2
ATV RFEHALTY 27823 5L, Index Advisor 1 SQL 7B 7 » 4 5 — L @##EL, SQL + L —
AT Y 7 F v ENIca—FICHT 4 7y 7 2EROHEREHFIHZ ML £5, PEM TO SQL 7
07 74 Z—¥ Index Advisor DFEHDFEHIIZOWTIX, PEM K3 2 X > b @ Using the Index Advisor
EHRLTLIEE Y,
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Index Advisor 1%, INSERT. UPDATE. DELETE. B X SELECT A7 — b X > N TA VT v 7 AF1F D
FEHAZE T, Index Advisor ZMEUFH T & ZiZ. ROWITIhrOERTY—2a— REEREL 3,

e SQL 7 7 A NTa~y FEIEHLTWRESE, —EHo s
e psql AR Y RI4 Y TSQL A7 —hX Y FEIEEL TWAHE, EXPLAIN 27— h X ¥ b

Index Advisor 1X, FEEXN=27 VDI Y SISV e HEEFITaAXAMERRLETHE, F7ZVEETLE
A,

ZHTHIZ, Index Advisor I3M{RAEA ~ T v 7 ZADEEIZh D ST 7 Y FETa X ML 5, EA
VFw ZABRMEHUEEITIRA NS, KEA Ty 2 2A2FEHLLZWEGES XD /NI WVGEE

c WHDT T A EXPLAIN A7 — b X ¥ PO THEEINE T,
c WEELEBTZIXA M) v IDHEINE T,
o Index Advisor lZ. £ > 7 v 7 ZDVERIZ X E 7 CREATE INDEX 27— b X ¥ b AR L £9,

FEITaX M 2HIETAHEAL VFy 7 ZABROH 6% 0WIEE. Index Advisor 13 EXPLAIN X 57— F X ¥ FD
TR 7TV HIIDAZFRRALE T,

JERR:  Index Advisor \ZT7 — 7 WA VT v 7 ARER L ¥ A, Index Advisor 2342t 3 % “CREATE
INDEX' 27— XV MEEHLT, #BINZA VT 7R BT —7MBML T,

EDB Postgres Advanced Server THefit X 41 2 JLIRFEREIX. Index Advisor BSHTIC &K o THERINIZA VT v
I ZERDOMRBIHZRET 27— TV ER L £ 3., ZOHEKEIZ. 7—T7 107> o> arve
Pa—dfERL T, MROBSG L BREHRILL T,

A2 P FOETERD B5E. Index Advisor [ZFIFED Index Advisor £ v & g > TD AFHAJRE/: —F
T — 7 VICHEREIE 2 0 IR L5,

index_advisor_components index_advisor_configuration using_index_advisor review-

ing_the_index_advisor_recommendations index_advisor_limitations

3.2.1 Index Advisor components
Index Advisor K74 77 V&, 22V T 50 F =Ml LT, 4 VT v 7 AT OHEREFEIEZER L
R

Windows Tl%. EDB Postgres Advanced Server f > & + —Z —I|Z. EDB Postgres Advanced Server & — A
T4 L2Z VD libdir 3774 L7 P VREEIA TV 2ERLET, EFA T VIERDEEBD
T9,

index_advisor.dll

Linux %4, edb-asxx-server-indexadvisor RPM Ry 7 —I% 4 YA b=V L ETF, ZZT, xxlZ
EDB Postgres Advanced Server DN— a V&S TS, HESA 75V 3RO BEHTT,

index_advisor.so
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libdir 74 LZ FPUDIA 77V 2B = FTEDZDERA— =2 —F I TT, 7—XN—2EHE
%, Index Advisor 7 7 4 /L% libdir 7 4 L 2 |k U 7»& EDB Postgres Advanced Server "— A7 4 L 27 b
YD RD libdir/plugins 74 L 27 Y iZab—3 5 Z 22k b, IER—r8—2—H —IZ Index Advisor D
HHEZFATEET, BHTELZIFR— NP —DAHIIT T I A \DT 7L RAZFFAILET, Ih
. ERERECIEILETRVWHIETT,

A YA+ —=7—&, Index Advisor L—FT 4 VT4 a6ty b7y TRV NHIERL T,
pg_advise_index

SQL 7 ) 28t —F—EDAN 7 7 A V& HiAMD, CREATE INDEX A7 — F XY M 2ELT F X
N7 7 ANEERT Z22—T 4 VT4 70T T 0, TNHEDAT— XY b2fH LT, Index Advisor 23
HRT 2407 7 ARERTZ %3, pg_advise_index 7’1 2'F Alk, EDB Postgres Advanced Server
R—=LT4LZbM)DbinH 774 L2 MVIZHDFET,

AMR: pg_advise_index 1%, FANZ “$libdir/plugins’ 2> & index_advisor 77 74 %0 —F3 5 K5Iy
LY P7aRRRMKBELE T, AOPoWEE, Y—nN"—na2r 77 WL 7 -2 EZAL, $libdir
Pour—FLES5ELET,

index_advisor_log

Index Advisor {&, £ > 5 v 27 ZVEROHEREIE S index_advisor_log 7— 7 Uitk L %3, Index Advisor
F. 22—V —DMRF SR T index_advisor_log 7 — 7L E BOF SRR WIGEE, £ T v 7 213D
WHIAZFRI LA O—R T — 7 VIREFELE T, —R7— 703, BIEDL Y ¥ a v DK D OETICD A
FELE T,

show_index_recommendations()

Ny 7Ly F7at 2 ID T#HBIE N 2E5ED Index Advisor £ v & a YAZTbNEHERRZ IR L TER
$5PLpgSQL 7 7> 7> a v,

index_recommendations

Index Advisor {Z. Z T U 9 #rH i index_advisor_log T — 7 LI M I A IBEMICE S W T
index_recommendations ¥ 2 —ZfE L £¥, ¥ 2 —IJ show_index_recommendations() BA% ¥ [F] U
RTHAZERL ETH, RESNTVEZTRTOE Y > 2 VI F % Index Advisor DHERFIENE
TWE9, show_index_recommendations() BASUZ ko TIREIN AR LY ME, HBEE kY > a
VICHIRE N E T,

3.2.2 Index Advisor configuration

Index Advisor 1, BEDt v > a > DD OERDTO AL A RERHERRIHZ AT 2 7o D DML 2
ELERA. O Y > arDRREZRTFET 51213, EDB Postgres Advanced Server 23 Index Advisor D
HESEHIEZ fR1F 3 % index_advisor_log 7 — 7V E{ER T 2 0 E N H D £3F, index_advisor_log 7 —
TNEAERR T 512, HERIEEE index_advisor Z{E L £ 3,

Index Advisor DT — 7, 7727 ay, BIUE2—DA ML —IAF—<ZiERT 2 L =3, Index
Advisor ZIEFOH L THEREL Y F2BAT 2 IXRTOI—F -2 A F — <10 $ % USAGE FitgZ o> T\
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ZRBENDHZZLITHERLTLIEE N, AF—<lE, Index Advisor £ X156 2 TR TD L —HF — DS
A HBVENRDD FT,

1.ZEIR L7 R ¥ —~<% search_path /¢ X — X —DFEHHICEE L £5, 728 21, BHERBARADPRD &
BYTHBLLETS,

search_path=public, accounting

advisor ¥ WO HFTD A F — <1 Index Advisor 7Y = 7 M BIER T 285813, Roa~wy REMFEHAL
£7,

SET search_path = advisor, public, accounting;

2. F—BR—Z2F TPz FRERT 3 index_advisor TEEHERE R ER L £ 9, XA ——2—P—2 L
Tar4 vy, Roa<wy FeHEHLET,

edb=# create extension index_advisor ;
__OUTPUT__
CREATE EXTENSION

FR: DIETDN— 2 > D EDB Postgres Advanced Server T Index Advisor Zf#H L TWT, XN—Ya > 15
W7y 77— FRLTWAEAEIE. XD a~ > REMH L T index_advisor fEHRFEREZ/ER L £ 3

edb=# create extension index_advisor version 1.1;
__OUTPUT__
CREATE EXTENSION

Zoa<wr P, BEEEZERL. SWTF—EZR—Z2F T2 7 2V LET,

3. Grant RBIZX$ 2 FitfEE TR T D Index Advisor T—H — 125 L £9, Index Advisor L —H —D3 2 —
R —H—F R INEDT—ER—2AF TV 27 bDOFTEEDLE. COFIEINEDD XA,

e Grant 7— 7 JUIZXT$ % SELECT 35 K& Of INSERT Rt %2 5 LT, 2 —¥% —%3 Index Advisor % MU0 H
B2 X51CL%ET, -Grant 7— JVIZ DELETE FiER 5 LT, XN —F =27 —T 1D
NEZHIBETEA X512 %9, -Grant ¥ 2 — T SELECT 215 L %5,

ZOFITIE, ia WO HLRTD A F —< 2 Index Advisor 7 — ZN—2F 7Y =7 FBAERT 2 5EERL
TVWET, TORXF—<ZlE. 2 —¥—% ia_user D Index Advisor T—HF —N7 7L A TEE T,

$ edb-psql -d edb -U enterprisedb
psql.bin (15.2.0, server 15.2.0)
Type "help" for help.

edb=# CREATE SCHEMA ia;
CREATE SCHEMA

edb=# SET search_path TO ia;
SET

RDOR—=J1Z% <)
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HIDR=I D 5 DHEE)

edb=# CREATE EXTENSION index_advisor;

CREATE EXTENSION

edb=# GRANT USAGE ON SCHEMA ia TO ia_user;

GRANT

edb=# GRANT SELECT, INSERT, DELETE ON index_advisor_log TO ia_user;
GRANT

edb=# GRANT SELECT ON index_recommendations TO ia_user;

GRANT

Index Advisor DfF AL, IEE SN/ RAF —~ (ia) & ia_user search_path /S5 X —X — 28D 55
BHHET,

3.2.3 Using Index Advisor

Index Advisor ZFFUAHI T & X3, V=2 — F2EMT 208 NHDET, V—2ur—FiE a~v>r o4
YTIEINZZ7 ), £ —EHO 7TV EEL 7 7 AL TT, 6D T IiE, pg_advise_index()
B X > TETEINET, V—2ru— FE29H L=, Index Advisor 3Rty b 2—KF—7ILE7-
KT — 7 MR E L £ 5, Index Advisor I8 & o THEREINIZA ¥ F v 7 ZMEROHEIRFIE 2 MR L
Index Advisor IZ & o TARK X 17z CREATE INDEX A7 — M X ¥ b RFH LT, #EEXh24 Ty oI 2%
ER T & £3,

AR FAINDEHRNS VY27 > g T Index Advisor ZEITLARWTL & W,

ROFITIE, R—,8—2—H% — enterprisedb 73 Index Advisor T—HF —TH 2 Z L ZHHEL LTVWE T,
Index Advisor 7 — X RX—2AF 7P =7 plI, A—,8—2—H — enterprisedb ® search_path O A F—
TIERE N E L,

PIcid, RDORAT— XY b TR EN T — IV 2L £7,

CREATE TABLE t( a INT, b INT );
INSERT INTO t SELECT s, 99999 - s FROM generate_series(0,99999) AS s;
ANALYZE t;

FRDT — T IZIZIRDITHEENE T,

__OUTPUT__

a | b
oo e
0 | 99999
1 | 99998
2 | 99997
3 | 99996

RDR—=J1ZHK )

3.2. Index Advisor 105




EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

HIDR=I D 5 DHEE)

99997 | 2

99998 | 1
99999 | ©

pg_advise_index 1—F« U5 OEMHA

pg_advise_index 1 —7 4 V7 4 ZMEOHT ¥ =1, pg_advise_index XXk o> TEfTEINLZ 7 ) 25
77 ANDLHTEEDIZRERH D F T, Z7ZVIXFRICTEZEBIOITICEL 28BN TEETH, &7
IVEFEIan yTRTTI2RENRDDET, 77 A VADZ L) % EXPLAIN ¥ —V — R THDH S5 Z i
TZEHA,

ZoHNE. 3D workload.sql 7 7 A VDONEERLTVWET,

SELECT * FROM t WHERE a = 500;
SELECT * FROM t WHERE b < 1000;

pg_advise_index 70275 LB ETLET,

$ pg_advise_index -d edb -h localhost -U enterprisedb -s 100M -o advisory.sql
workload.sql

poolsize = 102400 KB

load workload from file workload.sql

Analyzing queries .. done.

size = 2184 KB, benefit = 1684.720000

size = 2184 KB, benefit = 1655.520000

/* 1. t(a): size=2184 KB, benefit=1684.72 */

/% 2. t(b): size=2184 KB, benefit=1655.52 */

/* Total size = 4368KB */

P a—FTiE, -d. -h, BXF-UAT > a vidpsql #EfeA 7> a > T,
-S

Index Advisor MR T 24 > F v 7 ZDHRAY A4 X ZHIRT 24 7> a DT X —X—, Index Advisor
DPHERYy FRIREIRVWES. -s DRENMET X AR H D 5,

-0
HRXNBZA Ty Z7RIE. -0 F > arORIIEEEINEZ T 7 ANMCEXATRE T,

pg_advise_index 707 J L2 X o THRRE NS EMIL. index_advisor_log 7 — 7 /VICEEER S NE T,
BIIRENT VWS a~< > RIZJEE LT, Index Advisor {ZXD CREATE INDEX 27— b X > k% advisory.sql
W7 7 ANCEZIABET,

create index idx_t_1 on t (a);
create index idx_t_2 on t (b);
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HelExN24 > F v 7 A&, 77 A LHND CREATE INDEX 27— X ¥ b 2EH L Tpsql 2~ K54
TERTE T3, /21, advisory.sql A7V S+ 2FHITLTA VT v 7 ABERTE %7,

$ edb-psql -d edb -h localhost -U enterprisedb -e -f advisory.sql
create index idx_t_1 on t (a);

CREATE INDEX

create index idx_t_2 on t (b);

CREATE INDEX

AMR: pg_advise_index 1X, AT “$libdir/plugins™ %> & index_advisor 77 7’4 %0 —F3 5 K5Iy
XY R7uLRZERLET, BODoRWEE, ¥—N"—n27 7AW 7 —%2HEEZIAHA, Slibdir
hou—FLESELET,

psql Y > K54 > T Index Advisor ZfEH T 3

Index Advisor Z ] LT, edb-psql 721 psql 2~> F 54 Y TANENSQL A7 — b X ¥ F&HT
TE¥9,

Index Advisor 72 7’4 % v — K L. Index Advisor Z{HH 3 %1213 :

1. edb-psql a~v Y R4 2 —T 4 VT 4 ZEH L TH— "1 L. Index Advisor 77 7' A V%
D"—Fbi?o

$ edb-psql -d edb -U enterprisedb

edb=# LOAD index_advisor;
LOAD

2. edb-psql 2= F 54 »%#iH L T, Index Advisor TOHTT 3% SQL 2~ FZMENH L E 9, Index
Advisor IZ. 7 TV OH#EIFHIES index_advisor_log 7 — 7VICIRIFL £3, index_advisor_log
F— TP —HF —D search_path ICEE LB WIEE., FICELIT—RT— 7RI E T,
ZO—RT =7, 2 —F—DHEDEL YT a YORD DBDOATFEL ET,

Index Advisor 75 274 & u— K3 2% ¥, Index Advisor i3 RXTD SQL AF— b X 25K L, D
Dty¥arod yry s Z{FROHEREHEEEZ 0 7L £ 9,

Index Advisor TZ TV L, 2TV EBETETICA VT v 7 AMEROHEREEZ/EMR T 512X, SQL
AT — b+ X F DN EXPLAIN ¥ — 7V — FZ21F %5,

25— kX OF{IZ EXPLAIN 3 — 7 — R 2112 W84, Index Advisor l3. 25— F X ¥ F OFEfTFHIZZ
T—FAVIEOMLET, BRTHETE 2 X512, 4 V7 v 7 2{NFOHEIEHIER index_advisor_log
T—INVICEEAAE T,

ZOHITIE, EXPLAIN A7 — b XV MIBEDI/ L) o5V E2FRLET, 7 UDBHERINZRE L >
Ty Z2ARFRALTWEEE, A7V r72) 7o Ui $d,
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edb=# EXPLAIN SELECT * FROM t WHERE a < 10000;
__OUTPUT__
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=10105 width=8)
Filter: (a < 10000)

Result (cost=0.00..337.10 rows=10105 width=8)
One-Time Filter: ===[ HYPOTHETICAL PLAN ]===::text
-> Index Scan using "<hypothetical-index>:1" on t

(cost=0.00..337.10 rows=10105 width=38)
Index Cond: (a < 10000)
(6 rows)

edb=# EXPLAIN SELECT * FROM t WHERE a = 100;
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=1 width=8)
Filter: (a = 100)

Result (cost=0.00..8.28 rows=1 width=8)
One-Time Filter: ===[ HYPOTHETICAL PLAN ]===::text
-> Index Scan using "<hypothetical-index>:3" on t

(cost=0.00..8.28 rows=1 width=8)
Index Cond: (a = 100)
(6 rows)

Index Advisor 72 27'4 & ra— F L7214 index_advisor.enabled ®5 7 # /)L M#lZ on T9, SET ¥
721% SHOW 2~ >~ K Zf#H L T index_advisor.enabled OIRFEDHEZ TR T 5 121E. Index Advisor 7
T4 ER—RITIRENHDET,

index_advisor.enabled /87 X — & —ZfH L T, psql £ v > a > % HW8 312 Index Advisor % — K
WIS 22D TEET,

edb=# SET index_advisor.enabled TO off;
SET

Index Advisor Z BN T 212iE, T X —RX—% on TREL F T,

edb=# SET index_advisor.enabled TO on;
SET
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3.2.4 Reviewing the Index Advisor recommendations
Index Advisor IZ & o THERINZA VT v 7 ZOHEREIHIL, W O0DHETHIETEET, ROZ L
MTEET,

e index_advisor_log 7— 7V EBEL 5,

o show_index_recommendations 77 > 27> a Y #ETLE T,

o index_recommendations ¥ 2 —Z MWL 9,

show_index_recommendations() F8& D

show_index_recommendations() 7 7 > 2 ¥ a ¥ %{#f L T Index Advisor T—7 4 V 7 4 OHEIEHIE S
MRS 212, Ey>aryp/atwADEEELT7 > > 7 ay2RU0HLET,

SELECT show_index_recommendations( pid );

pidid, BIfEDLy > a D 7rERIDTY, HEDELY > a > ut 21D Bbh 545055, NULL
DEZETLE, BEOEy Y a v ofEREy FHRINET,

ZDaA—RI77 77X ME HEREY bOITORIERLTVWETS,

edb=# SELECT show_index_recommendations(null);
__OUTPUT__

show_index_recommendations

create index idx_t_a on t(a);/* size: 2184 KB, benefit: 3040.62,
gain: 1.39222666981456 */
(1 row)

ZDRFITIX, create index idx_t_a on t(a) !&. Index Advisor iIZ X o THREBINA VT v 7 A %1E
T 272D ERSQL AT — XY FTT, MRty hOBITREXROZERLTVET,

« HEIRA VT Y FRABMERT BB BERaT VR,
e A VT v I ADRKMEET A4 X,

e AVT Y I RABMEHT S I DEIR I NAIR,

e AT v I ADFEENSET BHET A Vo

RDOE 2 —n5, TRTD Index Advisor v > a VOERZFRRTEE T,

SELECT * FROM index_recommendations;
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index_advisor_log 7—7 /LD T 1)

Index Advisor . 4 > 7 v 7 A{EMDHEIEEIE R index_advisor_log £ WIHHRTD T — T IVIIRIFL %
3, index_advisor_log 7 —7ILDEITICIE, A YT YT AT7 RALF—=DBZDI7 TV DETaAR %
HIJR T 272 DICBEED A Ty 7 AR TE2 L2 ) OERPEETRTVE T,

Column Type Description

reloid oid AT 7 ADERKD OID

relname name A VT 7 ADFERDLH]

attrs integer|] HRXNEAL VT v 7 A5
FFE Tl

benefit real ZDZTVDA YT v IR
DR XN

index_size integer F4RAIR—TJOWEA >~
Ty I AP A X

backend_pid integer IDLaAXyr—yary
BT 2Rt RDTat
A ID

timestamp timestamp BT TdRERI N HEF

psqgl 2% ¥ FZ 4 > T index_advisor_log 7— 7L ZMAETEX LT, ZOHNE, 2 DD Index Advisor 2 v
¥ a v OfERE 5 N7 index_advisor_log 7— 7 VT Y P U ERLTVWET, Ly aiZid2o0
JTUYDNEEN., T— I NVNTER S backend_pid HIC Kk > THAITEE T, Ly a2, Index
Advisor 1Z2 DDA ¥ 7y 7 ZOHEITHEEZ AR L F LT,

edb=# SELECT * FROM index_advisor_log;

__OUTPUT__

reloid | relname | attrs | benefit | index_size | backend_pid | timestamp
- Fommm - S e B e B et
16651 | t | {1} | 1684.72 | 2184 | 3442 | 22-MAR-11
16:44:32.712638 -04:00

16651 | t | {2} | 1655.52 | 2184 | 3442 | 22-MAR-11
16:44:32.759436 -04:00

16651 | t [ {1} | 1355.9 | 2184 | 3506 | 22-MAR-11
16:48:28.317016 -04:00

16651 [ t | {1} | 1684.72 | 2184 | 3506 | 22-MAR-11
16:51:45.927906 -04:00

(4 rows)

Index Advisor I¥. pg_advise_index T—7 4 U7 41X o TETEINIRD 202D 7 TV Z 0k LTz,
YD 2175 T —7MBMLE Lz,

SELECT * FROM t WHERE a = 500;
SELECT * FROM t WHERE b < 1000;
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backend_pid #|?D 3442 OfEIZ. T HDFERA IO LA DA 3442 DL v arhrbDBDTHE I L
ZRLUET,

BAIDOITD attrs D 1 DfEIX. (KEEA > F v 7 ABROEFDH] (FtDHla) KHBZZRLTWY
£7,

21THD attrs D 2 DfEIZ, REEA VT v 7 AMRD2FNEHICH 2 2 ZRLTVWET (FtDFb),

Index Advisor 13, psql 3% K74 Y TETEINTRD 202D 7 ) i Liik, BRED 21727 —7
JNZEBIMLE L,

edb=# EXPLAIN SELECT * FROM t WHERE a < 10000;
__OUTPUT__
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=10105 width=8)

Filter: (a < 10000)
Result (cost=0.00..337.10 rows=10105 width=8)

One-Time Filter: ===[ HYPOTHETICAL PLAN ]===::text

-> Index Scan using "<hypothetical-index>:1" on t (cost=0.00..337.10
rows=10105 width=8)

Index Cond: (a < 10000)

(6 rows)

edb=# EXPLAIN SELECT * FROM t WHERE a = 100;
__OUTPUT__
QUERY PLAN

Seq Scan on t (cost=0.00..1693.00 rows=1 width=8)

Filter: (a = 100)
Result (cost=0.00..8.28 rows=1 width=8)

One-Time Filter: ===[ HYPOTHETICAL PLAN ]===::text

-> Index Scan using "<hypothetical-index>:3" on t (cost=0.00..8.28
rows=1 width=8)

Index Cond: (a = 100)

(6 rows)

index_advisor_log &M benefit ¥ DfEIEZ, KORZMFHL CiHEINE T,

benefit = (normal execution cost) - (execution cost with hypothetical index)

B REN TV S index_advisor_log 7 — 7L DEmAEITD benefit FIDEIZ, RD SQL A7 — kX ¥
DrxTY T EFEALTGIREIRET,

EXPLAIN SELECT * FROM t WHERE a = 100;

S FEIHRFETEIEOEITa R b oviHlis X rHEEh T,
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benefit = (Seq Scan on t cost) - (Index Scan using <hypothetical-index>)

Fritpsr — 7 icamash i3,

benefit = 1693.00 - 8.28

benefit 1684.72

I ENTWE 7 ) OFREREMER T 20BN 25725, index_advisor_log 7— 70 517%
HIFRTE %3,

index_recommendations £ 2 —DiER

index_recommendations ¥ = —IZi&, EFEINZX MV v 7 v, FERIBIE index_advisor_log 7 —
TNZHBFTRXRTORy > ayOfEINL A T v 7 ZZFNT 579D CREATE INDEX X7 — b X
FEENTVE T, index_recommendations ¥ a2 —ZET2ILI2XD., RESATVEITRTD
Index Advisor £ v & a Y DIEREZRRTEX T,

SELECT * FROM index_recommendations;

:ref: index_advisor_log 7— 7 /LM77 L) <index_advisor_log 7 — 7LD 7 V> OflZFH T
%Y. " “index_recommendations’

Va2 —IZRBFRENE T,

edb=# SELECT * FROM index_recommendations;

__OUTPUT__
backend_pid | show_index_recommendations
o __ o e
3442 | create index idx_t_a on t(a);/* size: 2184 KB, benefit:
1684.72, gain: 0.771392654586624 */
3442 | create index idx_t_b on t(b);/* size: 2184 KB, benefit:
1655.52, gain: 0.758021539820856 */
3506 | create index idx_t_a on t(a);/* size: 2184 KB, benefit:
3040.62, gain: 1.39222666981456 */
(3 rows)

Bt arT, FAUHREALA Ty Z72AE2MATZ2IRTOZ LY OERIEEEIN, RS VT v IR
TrIZ1ky FDOX MYy IRER S, benefit B K gain LWIELRTD T 4 —L RITRKMENE T,

74—V FORIIRDEEBHTT,

size = MAX(index size of all queries)
benefit = SUM(benefit of each query)
gain = SUM(benefit of each query) / MAX(index size of all queries)
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Lo T, 28 23 RO ) 23 % L. backend_pid A3 3506 D S0t AhHfERMELNE T,

__OUTPUT__

reloid | relname | attrs | benefit | index_size | backend_pid | timestamp
- - e et +o—m - +o—mmmm - Fomm - tomm - tomm e
16651 [ t | {1} | 1355.9 | 2184 | 3506 | 22-MAR-11
16:48:28.317016 -04:00

16651 | t | {1} | 1684.72 | 2184 | 3506 | 22-MAR-11

16:51:45.927906 -04:00

backend_pid 3506 @ index_recommendations V' 2 —mHFRRENB X MY v ZIERDEBH TT,

__OUTPUT__

backend_pid | show_index_recommendations

S + _______________________________________________________________
3506 | create index idx_t_a on t(a);/* size: 2184 KB, benefit:

3040.62, gain: 1.39222666981456 */

Pa—DX MY ZERDEIICFHEZINRET,

benefit = (benefit from 1st query) + (benefit from 2nd query)

benefit = 1355.9 + 1684.72
benefit = 3040.62
PIRchn 2 .

gain = ((benefit from 1st query) + (benefit from 2nd query)) / MAX(index
size of all queries)

gain = (1355.9 + 1684.72) / MAX(2184, 2184)

gain = 3040.62 / 2184

gain = 1.39223

TFAUAXAM) w2 FEDEy g vAICEEHEIN-X T IE LRSS 7y 7 20N M S %
2 ZICRIBET, A VOEPRKEVIEY, A VT vy ZADRFHT IR0 H 257 4 X7
BB LT, ATy 220682 HIN2BAMNMENMENTOE T,

3.2.5 Index Advisor limitations
Index Advisor (& Index Only A ¥ ¥ Y ZE R L F ¥ A, HRFEHZEN T2 XA/ VT v I ARF Yy U %2
EELET,

Index Advisor I, WHERE AJ TR OD o751 EEZEMALE T, FEE LaXAVT—2avdDAfVTv I A
74 =L RV BZEHOKXNTHD D A, 74— FIZEMARTIGBTT,

Index Advisor 1. IRIEA VT v 7 A% MR T2 2 CHEEEBLEEA. ZZUDBET—TLESRT
%356, Index Advisor l3 77— 7ML LTA T v 7 ZADHEREITVEH A,

3.2. Index Advisor 113




EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

index_advisor_log 7 — 7, 734 V7 v 7 AEMOHELEDTTH N index_advisor_log 7 — 7V
WIRFEEN T — T EET pg_dump Ny 77 v 77 ANEEITLTZE LET, A 7Y =7 bMilkil+
(OID) #ZH ¥ 2% ¥, index_advisor_log 7— 7/l ¥. index_advisor_log 7 — 7/ LDITIC &k - TSR
ENBIETLEINT =TI DED TV > 7hbl) SNhBEERHH T,

Ny 77y THNATO N HERHIE R RN T 2 0B D 5551%. SQLUPDATE A7 — b X ¥ M &AL
T. index_advisor_log 7— 71 ® reloid F D W\ OID #SMRLEDT— 7L DHF L\ OID ITE E# X
BILEMWTEET,

UPDATE index_advisor_log SET reloid = new_oid WHERE reloid = old_oid;

3.3 SQL Profiler
IENEM 72 SQL a— R, T—ZR—ZADAT7 + —< VABEOTERERD 1 9T, 7T —XR—IEH
HEYrHREORE L., KRB TEELR S X TLATZDa— F2ROFTHREELT 2 2 TT,
* SQL Profiler* \&. ST 1437 SQL 2 — F% BOUF THR#E(L3 2 DI FT,
SQL u 7 74 7 —DFREDKEE L FlHIIXRD B Y TT,

¢ FUTFTIUYEFD L —R, RIX—X—%FHTHREL, PL—RAZMBTZZLICED, WOTD
SQL ML —X%E X ¥ SF ¥+ TEET,

« ATV a—NENEFL—R, HIEDEN N Z 2, PL—RRFTRX—R—%IFELT, BTHEITT
IR T T 2a—ILTBHIEHTEET,

e PL—RAZMRFLET, PL—XEETL, BTHATZZ XI5 IRFELET,

e FL—RT7 4R —, SQL ¥ ¥ I F v 2T —RZRN—2B L2 —F —HNE RN T 4 L Z ) 7
TE20, TARTODT—=EZR=ZIH L TITRTOL—HF—=DPEF LT RTDSQL A7 —F XV b
Xy TF Yy LET,

o NU—AHNTFIAY—, T T4 AN T—INEMHAT I, Bl ERIEAT XTI
VEFTIERKMAREFITTIANR—WHETE, 757 4 hNVFFETF A MR—ZD EXPLAIN 7
VT ZVDRALIEEELVAT VI LET,

* Index Advisor D&, BWI TV Z RO THREILLEZD, A YT v I A7 RALF—1cHITk?
F—INA Ty 2 ZADEREZHRL T, 74+ —< A 2X5RZMALEIEE2ZHTEET,

Fiz, 4 YA M —=LFIEIZOWTHHAL T,
AT7YvFT1:SQLTR 774 7—% A4 VA b=LTF B

SQL u 7 7 4 5 —IiX. WindowsEDB Postgres Advanced Server f ¥ X s — 5 —{Z X - T, Linux Tl
edb-asxx-server-sqlprofiler RPM Xy 7 —I 64 Y A =L ENET, xx & EDB Postgres Ad-
vanced Server DX—3 3 Y HF T,

FIg2: SQL 7u7745—=54 72V %BMT 5

A VARV AD postgresql.conf XTI X =X =T 7 A VEEBELT, SQL 077 A457—=54 75 V%
shared_preload_libraries #i{i 87 X — X —IZ&DH F T,

Linux £ Y A b =L DFE. NI X—X—{BIZIZRDSDHEENF T,
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$1libdir/sql-profiler

Windows TlX, T A —&X—(HICREEDZLENH D FT,

$1libdir\sql-profiler.dll

ATFwT3:SQL a7 74 7 —CHEAXNZEBEERT 2

SQL a7 74 5—A4 YA +—A70275 L% SQL X7 U7+ (sql-profiler.sql ¥\ 5 &R X
DIGFMCELE L E 3,

Linux OHE -

/usr/edb/asl4/share/contrib/

Windows :

C:\Program Files\edb\asl4\share\contrib\

psql ARV RIA VAV R—=T 24 REFRALT, 7RI7 7 A NT BV —N—LEDRAVTF VAT —RN—
2¥ LTHREXN2T —XX—RT sql-profiler.sql 227V 7 b %#F{TL %3, EDB Postgres Advanced
Server ZHH L TWAIHBE, T7ALPDAX Y TF U AT —RR—ZADLHIZ edb T, PostgreSQL 4 >
AR VAEFHLTWBIHEE, T 74 DX TFF UV AF—EZR—ZADEH1E postgres T3,

RDa<r Rk, psql a~> F54 »&2FH LT, Linux A7 AT sql-profiler.sql X227 U 7 k ZIFE
CHLZET,

$ /usr/edb/asl4/bin/psql -U user_name database_name <
/usr/edb/asl4/share/contrib/sql-profiler.sql

FlE4: —AN—ZFIELTHEH LT, ZEEZEMILE T,

SQL 7R 774 5 —%MKT 2L, B—N—LHEIRNTOT—EZRX—ATHHATES LS5 £5,
EDB Postgres Enterprise Manager 'C SQL 7’2 7 7 4 5 —#&HEZ AT = £ 3§, Postgres Enterprise Manager
DFIZOWTIZ, XD EDB Web ¥4 2B L T ZE W,

https://www.enterprisedb.com/docs

334 +FITNa—FTaT

FHL WA= aYDSQLTBT 74 57=~DT v T 7L —F2EITLEE), RDTFAI2ELLT—
MRELTHBE,

An error has occurred:
ERROR: function return row and query-specified return row do not match.
DETAIL: Returned row contains 11 attributes, but the query expects 10.
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DT —RELETZIE, BFO72 )Ly b E2H LW ULy MCEXBIZDLELHD T,
B #Z. uninstall-sql-profiler.sql X2V 7 h Z I XH LT SQL Profiler #7 >4 Y A b —JL L,
sql-profiler.sql X7V 7+ ZENH LT SQL Profiler A > A+ —L L ¥ T,

3.4 pgsnmpd

M. 'pgsnnmpd' 1. EDB Postgres Advanced Server v14 DR TIEHELET T, EDB Postgres Advanced
Server v15 IFICIZ B EN TV ER A,

pgsnmpd (&, Linux > 27 2 _E® EDB Postgres Advanced Server DIFEDIRREICRE 3 2 @B RERETZ &
MTESSNMP =— = FTF, pgsnmpd i, edb-asxx-pgsnmpd RPM /S 7 — % L CHAGB &
U4 YR b= ENET, ZIZT. xx !X EDB Postgres Advanced Server D N—3 3 Y &S TF, pgsnmpd
I—YxzYMI, AZYF7BYSNMP =Y 2V b, RRAZANL—HT Tz b, F72E AgentX
TI—YxY e LTEMETEE T,

EDB Postgres Advanced Server % 4 > A b —/)L L 7:#%. LD_LIBRARY_PATH Z %= H#H 3T 2 0ENH D £7,
RDa<y FEFHLET,

$ export LD_LIBRARY_PATH=/usr/edb/asl4/lib:$LD_LIBRARY_PATH

Zda<> Fix. LD_LIBRARY PATH DfHZ K#HiHIZZEHE L £+ A, LD_LIBRARY_PATH Dl % K 3%
EFTAHECOVWTIE, Lnux FTA AR Pa2a—2a D RFa XAV FE2BRBLTLEI N,

RoFNX. FAWMDEHY 7t 2 %2EHET 2 pgsnmpd O D fHHELFEHEEZ R L TWET, pgsnmpd 1%
net-snmp 7 A4 77 VIZEDSWTWVWE T, net-snmp DFFMNITDOWVWTIE, KD Web B4 2 ZTELZI W,

http://net-snmp.sourceforge.net/

3.4.1 pgsnmpd DFEE
pgsnmpd WK 7 7 £ L D4R snmpd. conf T, W7 7 £ L TIEE T E 2R TICOWTIE, snmpd.
conf Dv =2 71— (man snmpd.conf ) ZHEEL TLZ &\,

W7 7 4 MIEFEICTIERK T %2>, snmpconf perl 227 V) 7 b ZHH L THK 7 7 A VEERTEE T,
perl 227V 7 M& net-snmp S v — I TRMHINTVE T,

net-snmp (&, XKOGANPHAFTELE A -T2V =2y =TT,
http://www.net-snmp.org/

snmpconf #K 7 7> £ L7 4 ¥ — FEMHHT 2121, net-snmp X7 >0 —RLTA YA =L LT, A
YAM=APET LIS, av Y RFIA4 Y EMAEZ XROXSICANILET,

snmpconf
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W7 7 ALY 4 F— R 2. BEEOH T 7 A VB FHAIND XD ICKRD LN DIGENH D £T, none
EANLT, LV 7 A VAR L3 (MENCHFEE LMK T 7 A VIZEDWTOVWERA),

snmpconf (&, X =2 —BREDY 4 F— R TF, X==2—JHH 1: snmpd.conf ZFEIRL T, K 4
P—FZEHLFET, snmpconf IZE>THRREINDE by TLRIVDERA=a—F T a VEERTZ L,
74— FIZ—EHOERICHEA, KT 7 A LD RICREREROANZRD E T, 27 LICHH
TE28H 7TV OEREFEML =S, Finished £ AJ1 LT snmpd.conf £ W HKFTOWK 7 7 £ L EERK
LT, 774 0v%ab—LET,

/usr/edb/asl4/share/

342 URF—FT FLADEE

77 40 FTE, pgsnmpd (FAHR— P 161 TY vy AYLET, URF—HR— FHHIOY—L R X o TR
EHINTWRIEE, ROLT —BRRENDGENDHD 7,

Error opening specified endpoint "udp:161".

snmpd.conf 7 7 A LIZROFTFTZEBML T, REV X F—R—F2HETEET,

agentaddress $host_address:2000

ZDORFITIEZ, UDP A— 1 2000 TY v A>T 2 X951 pgsnmpd IZHERLE T, T I T, $host_address
WY —N—DIP7 KLATT (ffil, 127.0.0.1),

pgsnmpd ZFERHFRETIC, KD a~< > R 2H LT pgsnmpd A F —< Z21ERR L. BER S 2 23K E L T pgsnmpd
AF =T —TINEENT 2REBHD £,

CREATE SCHEMA pgsnmpd;
SET search_path = pgsnmpd;
\i pgsnmpd.sql

3.4.3 pgsnmpd OMEUH L

EDB Postgres Advanced Server D4 ¥ A X Y ADEE L T2 Z & 2R L £ 3 (pgsnmpd 53 Z DH — N —
WHEHRLET), XROBARDa~ > FTpgsnmpd ZFFAH TR, I Y FI7A4 Y RHE, R——2—
PHERRZ 5| X2 £ 3,

POSTGRES_INSTALL_HOME/bin/pgsnmpd -b
-c POSTGRES_INSTALL_HOME/share/snmpd.conf
-C "user=enterprisedb dbname=edb password=safe_password
port=5444"

POSTGRES_INSTALL_HOME !X, EDB Postgres Advanced Server DA > 2 b —LF 4 L 27 MY ZIREL 7,

pgsnmpd BN 7752 Y RTETTLIIIEETZICE. b A ar2EDET,
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pgsnmpd #K 7 7 A LD ARRAEEHTREEL T, -cAS> a2 B8D%T,

-C A 7> a »D#kIZ. EDB Postgres Advanced Server DA > A b — )L DIEHER ( 1ibpq #6t X FF D
X)) ZEDFET,
3.4.4 pgsnmpd ANJL DR

pgsnmpd L —F 4 U T 4 ZMERHT L ZiZ--help A 7> a V2 EH T, D pgsnmpd 2~ F 74 > F
TarvERRLET,

pgsnmpd --help

Version PGSQL-SNMP-Verl.®

usage: pgsnmpd [-s] [-b] [-c FILE ] [-x address ] [-g] [-C "Connect String"]
-s : run as AgentX sub-agent of an existing snmpd process
-b : run in the background
-c : configuration file name
-g : use syslog
-C : libpqg connection string
-X : address:port of a network interface

-V : display version strings

3.4.5 pgsnmpd IZ1EHREZEKRT S

net-snmp 2~ F2FHAL T, pgsnmpd 4 — V¥ RAEBETE% 3, #i:

snmpgetnext -v 2c -c public localhost .1.3.6.1.4.1.5432.1.4.2.1.1.0

LRdofti

-v 2¢ AT a viE. SNMP N— 3 ¥ 2c [ERTERZIEE T 5 X 51 snmpgetnext 7 7 4 7 ¥ MTHE
RLET,

-c publicld, A3 2T 4 HEEELET,
localhost (&, pgsnmpd #—N—%ETLTVWEKRRA MY Y ERLET,

.1.3.6.1.4.1.5432.1.4.2.1.1.0 1F, BRKEIN=2A TP 27 bDID TT, TXRTDT—EZRX—ZDY
2 FEFIRT I, BEOHTE 1O LEST Hl11, 12, 137%Y),

FEDF 7Y 27 M ERET 2701008 R Ty a—F 1 > 270%, MIB (BEHIEHRAN—2) TERILTW
F3, SNMP 27 74 7Y MIXFXERY—N—FHEHTEFET, P—N"—DFHHICX->T, FFEDY—
N Lo TR N ERPIRED T, % SNMP H—n—1x, N hz7F—%% MIB (BHEHR
N—2) OFERTHHEL T, 77 4L b TlE, pgsnmpd [ZRXDLGFTTMIB ZHMEL 7,

/usr/share/snmp/mibs

$HOME/ . snmp/mibs
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3.5 EDB audit logging

EDB Postgres Advanced Server Zff 52 &, 7—&RX—2ttF¥ 2V 71 OEHE, BEEN BLUIAR
L—&—% EDBEREOJEZMHEHALTT—AR—RA7 774 €7 4 BB IO TE £, EDBEHE
027, EETZIRNTOBRESUOERR 7 7 AV EBERLET, XKD X I RIBERELFET 2L
BAER 2R TEET,

e B —/L% EDB Postgres Advanced Server 7 — X X — ANDEHE L LT 5 & =

« EDB Postgres Advanced Server (25t L7- & 22 — U ER, ZHE, 2 HIBRT 27— & RX—2
7= b

o WALICRIL 72355

WAL~ 7 4 )L postgresql.conf ¥ 7213 postgresql.auto.conf TIEE XN 8T X — X —iF, BEED S
CEENhLEREHIELE S,

audit_logging_configuration_parameters selection_sql_statements_to_audit enabled_audit_logging au-
dit_log_file  using_error_codes_to_filter_audit_logs  using_command_tags_to_filter_audit_logs  redact-
ing_passwords_from_audit_logs audit_log_archiving object_auditing

3.5.1 Audit logging configuration parameters

ROBHENFA—Z—ZFERALT. T—EIN—XEEZFELFT,
Summary of configuration parameters B L T, WS T X =X —DEBE XN 5 22 HM L
£,

s TOWAMTIED T

o B DY 10— R

o F—RNR—AY—NOFHEEH LT
edb_audit

F— AR —2AEBE LGN EIEINCLE T, xml £720F csv DEIZ T —XR—2AEEEZEMILET,
INSDHEEZ, HEEREF Y IF v T3 77 ANERERLE T, none 137 —EZR—2EERENCL
9, ShMBT 7+ RTT,

EMR: logging_collector X7 X — & —% “on” ITHE LT, edb_audit 737 A =X —ZHIMZI L F7,

edb_audit_archiver
T—=RR=AEE T —h A TEENEITEINCL FT,
edb_audit_archiver_timeout

F—RR—ZAPOT T 7 ANE T —HA T LI TR ECRA LT FEBBEATHEHEALET, B
TR EiFE 30 5 1 HTI,

edb_audit_archiver_filename_prefix
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T—AA THREIREER T T 7 ANDT 7 ANBERIEELE T, 77 A 1%ld, edb_audit_filename /¢
FTRA—R—YHiZZVENHD 3, edb_audit_archiver_filename_prefix ®F 7 # /L MEIZ audit-
T79, edb_audit_directory IZ edb_audit_archiver_filename_prefix Z#OE&E 7 7 4 VX, FHE
EBMHRYIN DR T,

edb_audit_archiver_compress_time_limit

Bt 1 /DM O RICH 2 $CORMEMRATHEL 5. MHERHRXOLBHTT, 0Y7 74
ADBIED 7 7 4 VTR & F QIEMDHBENE T, --1—%4 1Y —R0 27 7 4 VO
L EH A,

edb_audit_archiver_compress_size_limit

EEO VBFEMONRIZEBZETD I 7 ANLTFA XD LEWVMEEZ X I AL VEMNTIEELE T, S5 X —
B—P-1 IR EXINTWVWAEE, YA ZXR—ZATORT T 7 L LDFEMBIREL EH A,

edb_audit_archiver_compress_command

BBER 7 > A NVDIEMEEFEITT 522~ FEIEEL £ 3, edb_audit_archiver_compress_command @
77 4V MHIX gzip %p TF o gzip &, 7 7 A VEEHT 2EEDQ FIERRBEL 3, XFHIN D% 1.
T—=HhATFTB7 7 A VDRRBICEELZIONET,

edb_audit_archiver_compress_suffix

EMEADOBE Z 7 741D 7 74 VEEHRELETT. 7 7404541
edb_audit_archiver_compress_command B HDE 3L ERDHDET, 7741 bDT7 74 1F
iZ.9z T3,

edb_audit_archiver_expire_time_limit

WA a AR YIAICR 3 FTORBZHEMNTIEELET, TORITXA—X—ZHRETESHEIIRDL
BHTE, BMHRIE. 92 77 AADTED 7 s ANTHLLBBZETWRBEDET, --1—&R AL LU —
a7 77 A NOEMARIIEEL FH A,

edb_audit_archiver_expire_size_limit

EHEa ZBHRYIAICR 2 ETO 7 7 A ALHF A XD L ZWVMEEZ XTI AL NTHELET, ST A—&X—25-1
WEHREXINTVWAEES., Y4 AR—ZATORZ 7 7 A LVOERHIRIZRE L FH A,

edb_audit_archiver_expire_command
HIFR T 2ENCHIRYIN DR ER 77 7 A L THEITT2a~ Y FEIEELET,
edb_audit_archiver_sort_file

RdbHwvwa 7 s A LEHIL T, 747 7Ry MEZ 71X ntime IZESWTHARFZ 3, mtime 13,
7 7 ANVEBRENICHE SNV 7 7 A L DAIRNEZE/R L £F, alphabeticld, 7 7 4 LAIHEIWTT >
ANETNT 7Ry MEZHNEZZZE2RLET,

edb_audit_directory

077 7 ANIPMEREINET AL PV EBELEST, T4L7 FVDRRAZ, T—F 7 4 VE =0T
BHX A F P23 SR TS, 77 4L Mid PGDATA/edb_audit 74 L2 U T3,

edb_audit_filename
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S ER AN T AERE 7 7y ANLD I 7 ANEAERELET. 774 D7 74 LEIF
audit-%Y%m%d_%H%NM%S TFo TRAT — S —AF Y R%Y . %m 72 2%, ¥ AT 50 HN 2 BZI2HE -
T, BYRBEEMECE SR ONE T,

edb_audit_rotation_day

BBV A ven—7—>aryI5@HEIEE L3, AR MEIE. sun. mon. tue. wed. thu. fri,
sat. every. BX U none TT, M2 T 21213, E% none CRELET, BH7 7 A L% —
T—a v § 52X, edb_audit_rotation_day DfE% every WKREL FI, HEDHEHIZIZ 7 A L%
0—7—>ar3 223, EEZHNOEHICEREL £7, every 237 7 4L METT,

edb_audit_rotation_size

T A0ou—T7—a YEEHITOLED T 7 AN AL XD L EWEE XS, VR TIEEL E
Fo T7ANMEZOMB TS, RNTRX—KX =X b7V PEINZD0RXHEINTVEHA, 4 X
R—=ZATDI7 7410 —FT—>a VIZFEELERA,

edb_audit_rotation_seconds

Q77 ANEERTEZRr—T7— a VIREIZMHEMATIEE LT, ZOMEEZEINCT 3121k, D8
FGR—R =BT 7L FDOICHELET,

edb_audit_connect

I—H =1L BT —BR—AEHGATOEEEZEAMI LT T, ITRTOEGRTOES 2T 51213,
edb_audit_connect % none IZRTEL FF, IRTOHFEFAITEERE T I, HE all TERELE T,
KU TR T2 S RTHEET 5123, 27740 MO failed ICREL E T,

edb_audit_disconnect

BEHRLTW2E22—Y—I12& 27 —XRX—2UMOEEEEMILE T, UMOEEEZEMNCT 31213, A
all ICRRELE T, EINTT 2123, HZ7T 7 4L FD none ITREL F T,

edb_audit_statement

TEIERAITIVDSQL AT — b XV FOEEAEZHELET, You can specify various combinations
of the following values: none , dml , insert , update, delete, truncate, select, error , rollback,
ddl, create, drop, alter, grant, revoke, set, all, and { select | update | delete | insert
}agroupname . 7 7 # /L ;E ddl BX K error TS, TD8T X —X—DFKTITOWTIE,

Selecting SQL statements to audit B L TL 72 &\,
edb_audit_tag
BRI MVDEER T 7 7 A MTEE 78 LTED X FHEZRIEEL £7,
edb_log_every_bulk_value

—FELEX, 55D 27— bk X > b % EDB Postgres Advanced Server @27 7 £ )L ¥ EDB Audit 227 7
ANVOWFICEFRLE T, 722 L. —FEUETIRTORT — XY M 2R ZICERT 51E3 R b2
»HFEFT, ZHUL. edb_log_every_bulk_value f 87 X — X —THIFEITE FF, true lIIKET S L.
—FEED TN TDRAT— XY b AR EINE T, —HEEITHIC edb_log_every_bulk_value 73
false KRAESINTWVWEHE, B X v =V I N7 E & I 2 v i g3,
50T, WIFE L Z 22 1 IR TENET, 7740 M false T,

edb_audit_destination
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edb_audit_directory /87 X —X—TIEEIN/=T 4 L7 b VICEKEER ERELHT 55, syslog 7
Ot 2K TEHEINET AL MV ET 7 A NIRRT IDPEZIRELES, 774V IERETDH S
edb_audit_directory TIREXN=T 4 L7 MU BRHHT 21213, file ITHRELE T,

Jetc/syslog.conf 7 71 L THE SNz syslog 7OL X EDIFFAZERAT BICIE. syslog ICREL F T,
syslog & 1%, Linux "X b TR{TETMTL 3 EDB Postgres Advanced Server TH*T#%D. Windows

SRATLTIFHR—FEINTUVWEEA, .. Note:
BIED Linux N—3 a > Tld. syslog iX “rsyslog’ ICE X1z 50, K7 7 A L1 letc/rsyslog.conf

WZHhH T,

7ER: EDB Postgres Advanced Server 12 & D, EHEMERICEET I S B — 3 =13, FEOZ—F —,
IN—T FFR— NI LB RAT— AV P EHATEES, REQZ—V-—2EHAETLII LD, &
MENDEEL I — FOREZER/BRICHIZ 2 2B TEE T, sHllicOWTIE,  Selecting SOL statements
10 audit DFIZBR LTI W,

3.5.2 Selecting SQL statements to audit

edb_audit_statement (2i%. Bi&E T2 SQL X232 1 oM Epar<~XYIW{EE2EDH 2 Z L B TE
9, R T+ —~<v NIRDOLBH T,

edb_audit_statement = value_1[, value_2]...

aV<RUD DEICIE,. AV RIS AR—ANFE2EDI I bEMT 22 b TEET, INFFE
BANFERZFREHAGOE THEEEETEX T,

HAR 2T A= R —fHIZRD B DT,

*all " RT—FXVIFDITT—RXot—I%EFLITRTORT—FX Y FEEEL T ICHRRL
9,

e none —IARTOELFr 0 /2N L £3, none DfEIZ. VA MIEETIAMMDEEZF —N—F
4 FLED,

e ddl —FTRTHF—XEHESHE (DDL) 27— b X > b+ (CREATE. ALTER. 3 X UDROP) ¥. GRANT
B XU REVOKE 7 — ZHlfIE3 (DCL) A7 — XV P 2EELET,

o dml —FRTHOF—XEEESEE (DML) A5 — b X > b (INSERT . UPDATE . DELETE . 35 X (X TRUNCATE
) BEELET,

e select — SELECT A7 — XV FEEBEL T,
e set —SETAT—MX Y FNREELET,
e rollback — ROLLBACK 25— M X > M ZEEEH L £ 9,

e error —RELEITARTOILTI—Xvt—I%a WL E T, ZNLUOGEE. all HHEH X
NTVREEERRE, LMD T X —2 —fEHICBE#ET 2 SQL AT — XY N THAELEZZ T —
WHET A2 X vt —J3u ST A,
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e { select | update | delete | insert }@groupname —FfE® DML X7 — k X > + (SELECT,
UPDATE . DELETE., B XN INSERT) DA 7P =7 M BERWICEE L, FFEDT— 71D (@) &
N—=TE2BEN LU ET, FICOWTIE, Object auditing B L TLIZE W,

DDL z-?— FAYREDCLRT—EFAY BRI, BET3REDDDL £7213 DCL 27— F X
BIEIRT 27-0DBIMDNT X=X —HEHHLE T, DML Z7—EFX> M X, %EH
k%ﬁ@DMLXT PRV FEBIRT 27-008BIMD 8T X — X —{BIZOWTEHAL %3,

edb_audit_statement /X7 X —XIZHK— F TN TOVRWMENEZENTVWEHE, T —XRXN—XP— N2
EXEHT % Z LT —DFEL £ T, create materialized vw LI — IR ZRDFID X ST —
WOWTE, T=ER=ZAY =077 7 A NL2ZR LTIV, IELWHIZ create materialized
view T3,

2017-07-16 11:20:39 EDT LOG: invalid value for parameter
"edb_audit_statement": "create materialized vw, create sequence, grant"
2017-07-16 11:20:39 EDT FATAL: configuration file "/var/lib/edb/asl4/data/

postgresqgl.conf" contains errors

DDLRAT—FX>FEDCLRAT—FX2 K
DDL BXUDCL AT — XV b EEET 255G, edb_audit_statement ST XA —X—IZE&DHB I LN
TEAHICIE. RO—RIRAL—ADEHENE T,

o edb_audit_statement /ST X —&X —{Zddl /21T all BEENZHE. TRTODDL 27— k X
VIDBEEXNE T, X5, DCL A7 — kX2 b GRANT B X I REVOKE D35 & XN E T,

e edb_audit_statement 7’ none ICFERE SN TWVWAE, DDLAT— XY % DCL A5 — h XV
FHEEINEHA,

» edb_audit_statement /87 X — X —IZfHDMHAEGHLEZED B Z I D, BEHED/-DICREDHE
O DDLB LU DCL A7 —h XY bR BERTEE T,

RO #FHLT, DDLAF7—F XY FD edb_audit_statement %5 X — X —fHZEL £,

{ create | alter | drop } [ <object_type> ]

object_type IZXDWVWITNHITT,
e ACCESS METHOD
¢ AGGREGATE
e CAST
e COLLATION
¢ CONVERSION
e DATABASE
e EVENT TRIGGER

e EXTENSION

3.5. EDB audit logging 123




EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

FOREIGN TABLE
FUNCTION

INDEX

LANGUAGE

LARGE OBJECT
MATERIALIZED VIEW
OPERATOR

OPERATOR CLASS
OPERATOR FAMILY
POLICY

PUBLICATION

ROLE

RULE

SCHENMA

SEQUENCE

SERVER

SUBSCRIPTION

TABLE

TABLESPACE

TEXT SEARCH CONFIGURATION
TEXT SEARCH DICTIONARY
TEXT SEARCH PARSER
TEXT SEARCH TEMPLATE
TRANSFORM

TRIGGER

TYPE

USER MAPPING

VIEW

SQL a~ Y RTHHEINEZ ATV =7 P XA T7DFBHIE. PostgreSQL core documentation (2% D £,

NI RX—R—{HD 5 object_type NEMINZGE, FHEINZIARNTDATY FAT— X+ (create

. alter ¥7zld drop) PEEINF T,

RO ZFHH LT, DCL AT —F XY F®D edb_audit_statement /87 X — X —fHEEEL F7,
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{ grant | revoke }

|

Z O TIX,. edb_audit_connect ¥ edb_audit_statement ZRDIEF 7 + L METHREZINE T,

logging_collector = on
edb_audit_connect = all

edb_audit_statement = create, alter, error

L72235 T, CREATE BXNALTER 2~ FIZX > THEUOHEIN/ZSQL R T — F XV FDADEEINE
T TT—RXotb—IbEHErICEETNET,

RETET—ER—ZAtv ayiEFROLEBHTT,

$ psql edb enterprisedb
Password for user enterprisedb:
psql.bin (14.0.0)

Type "help" for help.

edb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect

edb=# SHOW edb_audit_statement;
__OUTPUT__
edb_audit_statement

create, alter, error
(1 row)

edb=# CREATE ROLE adminuser;

CREATE ROLE

edb=# ALTER ROLE adminuser WITH LOGIN, SUPERUSER, PASSWORD password;

ERROR: syntax error at or near ","

LINE 1: ALTER ROLE adminuser WITH LOGIN, SUPERUSER, PASSWORD passwo...
A

edb=# ALTER ROLE adminuser WITH LOGIN SUPERUSER PASSWORD password;

ALTER ROLE

edb=# CREATE DATABASE auditdb;

CREATE DATABASE

edb=# ALTER DATABASE auditdb OWNER TO adminuser;

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

ALTER DATABASE

edb=# \c auditdb adminuser

Password for user adminuser:

You are now connected to database "auditdb" as user "adminuser".
auditdb=# CREATE SCHEMA edb;

CREATE SCHEMA

auditdb=# SET search_path TO edb;

SET

auditdb=# CREATE TABLE department (

auditdb(# deptno NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
auditdb(# dname VARCHAR2 (14) CONSTRAINT dept_dname_uq UNIQUE,
auditdb(# 1loc VARCHAR2(13)

auditdb(# );
CREATE TABLE
auditdb=# DROP TABLE department;

DROP TABLE

auditdb=# CREATE TABLE dept (

auditdb(# deptno NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
auditdb(# dname VARCHAR2 (14) CONSTRAINT dept_dname_uq UNIQUE,
auditdb(# 1loc VARCHAR2 (13)

auditdb(# );
CREATE TABLE

EREINBEBEO 77 > A VKRB EENE T, BEEn sy bV EgEISh, EEITICFERENE
T, AR 52372018 BEr 7y ) OBICEAITHAEAINE LT,)

2020-05-25 12:32:22.799 IST,"enterprisedb","edb",72518,"[local]",5ecbh6d7e.
11b46,1, "authentication",2020-05-25 12:32:22 IST,4/19,0,AUDIT, 00000,

"connection authorized:user=enterprisedb database=edb",,,,,,,,,"","client
backend","","connect"

2020-05-25 12:34:05.843 IST,"enterprisedb"”,"edb",72518,"[local]",5ecbh6d7e.
11b46,2,"idle",2020-05-25 12:32:22 IST,4/23,0,AUDIT,00000, 'statement: CREATE
ROLE adminuser;",,,,,,,,, psql","client backend","CREATE ROLE",'"create"

2020-05-25 12:34:16.617 IST,"enterprisedb"”,"edb",72518,"[local]",5ecbh6d7e.
11b46,3,"idle",2020-05-25 12:32:22 IST,4/24,0,ERROR,42601,"syntax error at or
near "",""",,,,,,"ALTER ROLE adminuser WITH LOGIN, SUPERUSER, PASSWORD
password;",32,,"psql","client backend","","error"

2020-05-25 12:34:29.954 IST,"enterprisedb","edb",72518,"[local]",5ecb6d7e.
11b46,4,"idle",2020-05-25 12:32:22 IST,4/25,0,AUDIT,00000, "statement: ALTER
ROLE adminuser WITH LOGIN SUPERUSER PASSWORD password;",,,,,,,,, psql",
"client backend","ALTER ROLE","alter"

RDR—J1ZHi )
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(HTDR—T 5 DFEX)

2020-05-25 12:34:40.114 IST,"enterprisedb","edb",72518,"[local]",5ecb6d7e.
11b46,5,"idle",2020-05-25 12:32:22 IST,4/26,0,AUDIT, 00000, "statement: CREATE
DATABASE auditdb;",,,,,,,,," "'psql","client backend","CREATE DATABASE", "create"

2020-05-25 12:34:50.591 IST,"enterprisedb"”,"edb",72518,"[local]",5ecb6d7e.
11b46,6,"idle",2020-05-25 12:32:22 IST,4/27,0,AUDIT,00000, "statement: ALTER
DATABASE auditdb OWNER TO adminuser;",,,,,,,,, psql"”,"client backend","ALTER
DATABASE", "alter"

2020-05-25 12:35:01.554 IST,"adminuser","auditdb",75531,"[local]",5ecbb6eld.
1270b, 1, "authentication",2020-05-25 12:35:01 IST,5/11,0,AUDIT, 00000,

"connection authorized:user=adminuser database=auditdb",,,,,,,,,"","client

backend","","connect"

2020-05-25 12:35:12.931 IST,"adminuser","auditdb",75531,"[local]",5ecb6eld.
1270b,2,"idle",2020-05-25 12:35:01 IST,5/13,0,AUDIT,00000, "statement: CREATE
SCHEMA edb;",,,,,,,,, 'psql","client backend","CREATE SCHEMA",'"create"

2020-05-25 12:37:18.547 IST,"adminuser","auditdb",75531,"[local]",5ecb6eld.
1270b,3,"idle",2020-05-25 12:35:01 IST,5/15,0,AUDIT,00000, "statement: CREATE
TABLE department

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

)iy, sss PSql”,"client backend","CREATE TABLE","create"

2020-05-25 12:39:09.065 IST, "adminuser","auditdb",75531,"[local]",5ecb6eld.
1270b,4,"idle",2020-05-25 12:35:01 IST,5/17,0,AUDIT,00000, " "statement: CREATE
TABLE dept (

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

)i sy, PSql”,"client backend","CREATE TABLE","create"

adminuser 7 —/LB X auditdb 7 — X X— 2D CREATE B XN ALTER 27— F X ¥ P BSEHEINE T,
error & edb_audit_statement /87 X — X —I{ZEZFENTWA /K, ALTER ROLE adminuser X7 — b X
YhrDZT—du S IEREINE T,

FIREIC, RF—~< edb ¥ 7 — 7/l department 35 & Of dept D CREATE A7 — F X ¥ b BEEHEINF T,

ddl. all. drop R D DROP A7 — F X ¥ b DEF I XN/ Z ¢ ZEEE % edb_audit_statement
RE XD FHA, L7z > T, DROP TABLE department 27— F X ¥ MIEERZICHD THA,

ZDRFITIE, edb_audit_connect ¥ edb_audit_statement IIRDIEFT 7 # )L METHRESINE T,
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logging_collector = on
edb_audit_connect = all

edb_audit_statement = create view,create materialized view,create sequence,grant

L7235 C. CREATE VIEW. CREATE MATERIALIZED VIEW. CREATE SEQUENCE. 3 XX GRANT 2<% Y
RICX o TMHOHEN/ZSQL AT — b XY FDADBBEEXINE T,

BETETFT—EAR—AtyTa EROEBHTT,

$ psql auditdb adminuser
Password for user adminuser:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect

auditdb=# SHOW edb_audit_statement;
__OUTPUT__
edb_audit_statement

create view,create materialized view,create sequence,grant
(1 row)

auditdb=# SET search_path TO edb;

SET

auditdb=# CREATE TABLE emp (

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

auditdb (# job VARCHAR2(9),

auditdb(# mgr NUMBER(4),

auditdb (# hiredate DATE,

auditdb(# sal NUMBER(7,2) CONSTRAINT emp_sal_ck CHECK (sal > 0),
auditdb(# comm NUMBER(7,2),

auditdb (# deptno NUMBER(2) CONSTRAINT emp_ref_dept_f£fk

auditdb (# REFERENCES dept(deptno)

auditdb(# );

CREATE TABLE

auditdb=# CREATE VIEW salesemp AS

auditdb-# SELECT empno, ename, hiredate, sal, comm FROM emp WHERE job =
SALESMAN;

CREATE VIEW
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auditdb=# CREATE MATERIALIZED VIEW managers AS

auditdb-# SELECT empno, ename, hiredate, sal, comm FROM emp WHERE job =
MANAGER;

SELECT 0

auditdb=# CREATE SEQUENCE next_empno START WITH 8000 INCREMENT BY 1;

CREATE SEQUENCE

auditdb=# GRANT ALL ON dept TO PUBLIC;

GRANT

auditdb=# GRANT ALL ON emp TO PUBLIC;

GRANT

ARSNDEER T 7 7 A VBB EENET, (BEEr7Ty MY Eo#Eh, BRITIcR RS %
T HR I T2 IEAER Y Y OMICZEATAHFASNE L)

2020-05-25 14:05:29.163 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.
9f6a,1,"authentication",2020-05-25 14:05:29 IST,4/28,0,AUDIT, 00000,

"connection authorized:user=adminuser database=auditdb",,,,,,,,,"","client

backend","","connect"

2020-05-25 14:12:06.318 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.

9f6a,2,"idle",2020-05-25 14:05:29 IST,4/34,0,AUDIT, 00000, "statement: CREATE

VIEW salesemp AS SELECT empno, ename, hiredate, sal, comm FROM emp WHERE job
= SALESMAN;",,,,,,,,, psql","client backend","CREATE VIEW","create"

2020-05-25 14:13:26.657 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.
9f6a,3,"idle",2020-05-25 14:05:29 IST,4/36,0,AUDIT,00000, "statement: CREATE
MATERTIALIZED VIEW managers AS SELECT empno, ename, hiredate, sal, comm FROM
emp WHERE job = MANAGER;",,,,,,,,, psql”,"client backend",'"CREATE
MATERIALIZED VIEW","create"

2020-05-25 14:13:38.928 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.
9f6a,4,"idle",2020-05-25 14:05:29 IST,4/37,0,AUDIT, 00000, "statement: CREATE
SEQUENCE next_empno START WITH 8000 INCREMENT BY 1;",,,,,,,,, psql","client
backend","CREATE SEQUENCE","create"

2020-05-25 14:13:51.434 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.
9f6a,5,"idle",2020-05-25 14:05:29 IST,4/38,0,AUDIT, 00000, "statement: GRANT
ALL ON dept TO PUBLIC;",,,,,,,,, psql","client backend","GRANT","grant"

2020-05-25 14:14:03.737 IST,"adminuser","auditdb",40810,"[local]",5ecb8351.
9f6a,6,"idle",2020-05-25 14:05:29 IST,4/39,0,AUDIT, 00000, "statement: GRANT
ALL ON emp TO PUBLIC;",,,,,,,,, psal","client backend","GRANT",'"grant"

CREATE VIEW 35 X X CREATE MATERIALIZED VIEW X5 — F XV FDEEBHE XN F T, create. create
table. ddl. B X all Offid’ edb_audit_statement 27 X — X —IZEHEN TV W=D, HjD CREATE
TABLE emp A7 — b XV MIETEINEHEA,
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CREATE SEQUENCE B X TF GRANT 27— b X ¥ M, TS5 DfED edb_audit_statement 8T X — & —IZ
EENZ-DICEEINE T,

ZOHITIE. edb_audit_connect ¥ edb_audit_statement ZFXRDIEF 7 + L METHEZINE T,

logging_collector = on
edb_audit_connect = all

edb_audit_statement = none

ADMIN £7-1Z SYSDBA ¥ L T 22— HF—Dt vy a VAERIEETEET, BHa— VP13, F—
AR —Z auditdb IZ ADMINUSER & U T I N TWE T, XKD ALTER USER 22 > FiX. ADMINUSER %
EEITZZE2EELTOVET,

ALTER USER adminuser SET edb_audit_statement = "all";

edb_audit_statement /$7 X —X—% all TR ET &, BHI—HF—DITNTDOSQL A7 —F XV b
EHATEZET,

FHETEZTF—EAR—ZAtyTaiZRODLBHTI,

$ psql auditdb adminuser
Password for user adminuser:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect

auditdb=# SHOW edb_audit_statement;
__OUTPUT__

edb_audit_statement

auditdb=# SET search_path TO edb;

SET

auditdb=> CREATE TABLE dept
auditdb-> (deptno NUMBER(2),
auditdb (> dname VARCHAR2(14),
auditdb (> loc VARCHAR2(13) );

CREATE TABLE
auditdb=> INSERT INTO dept VALUES (10, ACCOUNTING, NEW YORK);

RDOR—=J1Z% <)
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INSERT 0 1
auditdb=> INSERT INTO dept VALUES (20, RESEARCH, DALLAS);
INSERT 0 1
auditdb=> INSERT INTO dept VALUES (30, SALES, CHICAGO);
INSERT 0 1
auditdb=> UPDATE dept SET loc = BEDFORD WHERE deptno = 20;
UPDATE 1
auditdb=> SELECT * FROM dept;
__OUTPUT__
deptno | dname | loc
S e P
10 | ACCOUNTING | NEW YORK
30 | SALES | CHICAGO
20 | RESEARCH | BEDFORD
(3 rows)

auditdb=> DELETE FROM emp WHERE deptno = 40;
ERROR: relation "emp" does not exist
LINE 1: DELETE FROM emp WHERE deptno = 40;

A

auditdb=> DELETE FROM dept WHERE deptno = 10;

DELETE 1

auditdb=> SELECT * FROM dept;

__OUTPUT__

deptno | dname | loc

o o ___ o ___
30 | SALES | CHICAGO
20 | RESEARCH | BEDFORD

(2 rows)

ERENBEER T 7 7 A VZERBEENE T, (FEEn Ty MY EoHEh, BT Rsh %
T, A3 T2DIEEe Y MY OMICZEATAMAINE L)

2021-06-23 06:06:59.027 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,1,"authentication",2021-06-23 06:06:59 IST,4/19,0,AUDIT, 00000, "connection.,
—,authorized:

user=adminuser database=auditdb",,,,,,,,,"","client backend",,"","","connect"

2021-06-23 06:07:33.192 IST,"adminuser","auditdb",66316,"[local]",60daab0c.
1030c,2,"idle",2021-06-23 06:07:33 IST,4/16,0,AUDIT, 00000, "statement: SHOW edb_audit_
—,connect;

"

yrsssssss PSql”,"client backend",,"SHOW","","sql statement"

2021-06-23 06:08:12.474 IST,"adminuser","auditdb",66316,"[local]",60daablc.
1030c,3,"idle",2021-06-23 06:08:12 IST,4/17,0,AUDIT, 00000, "statement: SHOW edb_audit_

—.statement; (RDR=J1ZHiE<)
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"

yrsssssas psaql”,"client backend",,"SHOW","","sgql statement"

2021-06-23 06:08:20.519 IST,"adminuser","auditdb",66922,"[local]",60dab036.
1056a,4,"idle",2021-06-23 06:08:20 IST,4/15,0,AUDIT, 00000, "statement: SET search_path.
~TO edb;

" ysssssss Dsql","client backend",,"SET","","set"

2021-06-23 06:09:27.613 IST,"adminuser","auditdb",60218,"[local]l",60dabll7.
10602,5,"idle",2021-06-23 06:09:59 IST,4/21,0,AUDIT, 00000, "statement: CREATE TABLE.
—.dept

(deptno NUMBER(2),

dname VARCHAR2(14),

loc VARCHAR2(13) );",,,,,,,, pPsql","client backend",,"CREATE TABLE","",
—"create"

2021-06-23 06:09:39.238 IST, "adminuser","auditdb",60218,"[local]l",60d3083b.
eb3a,6,"idle",2021-06-23 06:09:29 IST,4/22,0,AUDIT, 00000, "statement: INSERT INTO
dept VALUES (10, ACCOUNTING, NEW YORK);",,,,,,,,, psql","client backend",,"INSERT","",

~"insert"

2021-06-23 06:09:39.242 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,7,"idle",2021-06-23 06:09:29 IST,4/23,0,AUDIT,00000, " "statement: INSERT INTO
dept VALUES (20, RESEARCH, DALLAS);",,,,,,,,, pPsql","client backend",,"INSERT","",

~"insert"

2021-06-23 06:09:39.247 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,8,"idle",2021-06-23 06:08:35 IST,4/24,0,AUDIT, 00000, "statement: INSERT INTO
dept VALUES (30, SALES, CHICAGO);",,,,,,,,, psql","client backend",,"INSERT","",
—"insert"

2021-06-23 06:10:04.849 IST, "adminuser","auditdb",60218,"[local]l",60d3083b.
eb3a,9,"idle",2021-06-23 06:08:59 IST,4/25,0,AUDIT,00000, "statement: UPDATE dept SET.
—»1loc = BEDFORD

WHERE deptno = 20;",,,,,,,,, psql","client backend",,"UPDATE","", "update"

2021-06-23 06:10:16.045 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,10,"idle",2021-06-23 06:08:59 IST,4/26,0,AUDIT,00000, statement: SELECT * FROM.
—dept;",, 5559

"psql","client backend",,"SELECT","","select"

2021-06-23 06:10:40.593 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,11,"idle",2021-06-23 06:08:59 IST,4/27,0,AUDIT,00000, "statement: DELETE FROM emp..
—WHERE deptno = 40;

"y sy psql”,"client backend",,"DELETE","","delete"
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2021-06-23 06:10:40.594 IST,"adminuser","auditdb",60218,"[local]l",60d3083b.
eb3a,12,"DELETE",2021-06-23 06:08:59 IST,4/27,0,ERROR,42P01,"relation ""emp"" does.
-not exist",,,,,,

"DELETE FROM emp WHERE deptno = 40;",13,,"psql","client backend",,"DELETE","","error"

2021-06-23 06:11:02.563 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,13,"idle",2021-06-23 06:08:59 IST,4/28,0,AUDIT,00000, "statement: DELETE FROM..
—.dept WHERE deptno = 10;

My sssssss psql”,"client backend",,"DELETE","","delete"

2021-06-23 06:11:14.585 IST,"adminuser","auditdb",60218,"[local]",60d3083b.
eb3a,14,"idle",2021-06-23 06:08:59 IST,4/29,0,AUDIT,00000, "statement: SELECT * FROM.
—dept;",, 5550

"psql","client backend",,"SELECT","","select"

ZOHITIE. edb_audit_connect ¥ edb_audit_statement (ZFXRDIEF 7 + L METHEZINE T,

logging_collector = on
edb_audit_connect = all

edb_audit_statement = all

I —H— carol DEEH LY T a i, T—EZR—XEHE D ALTER USER a~< > FEHH L T2
Oy 7 TE%ET,

ALTER USER carol SET edb_audit_statement = "none";

R S R—XEMEIZ. ALTER USER a2~ FZI5E L. edb_audit_statement 735 X — X — % {17&
DIEICHRETZ2Z 22D, BEDZ—HF—I1ZSQL RF— X Y FOEB R CEx %3, BET 27—
BER—=AtEyTa i ZRDODLBHTT,

$ psql auditdb carol
Password for user carol:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect

auditdb=# SHOW edb_audit_statement;

(RDR—J1ZHi)
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__OUTPUT__
edb_audit_statement

none
(1 row)

auditdb=# SET search_path TO edb;

SET

auditdb=> CREATE TABLE salgrade

auditdb-> (grade NUMBER,
auditdb (> losal NUMBER,
auditdb (> hisal NUMBER);

CREATE TABLE

INSERT INTO salgrade VALUES (1, 700, 1200);
INSERT INTO salgrade VALUES (2, 1201, 1400);
INSERT INTO salgrade VALUES (3, 1401, 2000);

R ENBZEERET VT 7 A M3, EEEEEROANEENE T, edb_audit_statement /ST X — X —
Znone IZHET B L. carol D SQL A7 — F X ¥V F DEEIFAI XN W0, BEo ZI3ERI N E
Ao

(BB 7y PV EERElESN., BEITICEREINE T, AR I 3530 IEEn sy YOI
EETAEAINE L)

2021-06-29 02:27:26.240 IST,"carol","auditdb",68072,"[local]",60dabd4e.
109e8,1,"authentication",2021-06-29 02:27:26 IST,4/13,0,AUDIT, 00000, "connection,,
—authorized: user=carol

database=auditdb",,,,,,,,," ", "client backend",,"","","connect"

DML X7—FkX> K
DML 25— kX ¥ F2EH T 355, edb_audit_statement /87 X —XICEDH B Z L 3T = A{HICIZ.
RO—MREZ L — A X N E T,

o edb_audit_statement X5 X —& —{Zdml £7-1% all EENZHEE, TRTHDML A5 — F X
VI hEEINET,

e edb_audit_statement 7’ none ICHREZINTWABHEE., DML X7 — F XY MIEBEINETEA,

» edb_audit_statement /87 X —X —IZfHEDHAEGHLEEZED 2 2 Iic kb, BEEAICREOREED
DML 25— M XY F2EIRTXF T,

RO %A LT, SQL INSERT . UPDATE . DELETE . ¥ 721X TRUNCATE A7 — h XY +D
edb_audit_statement 87 X — X —fHEZIEEL £ 3,

{ insert | update | delete | truncate }
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ZOHITIE. edb_audit_connect ¥ edb_audit_statement ZXRDIEF 7 4L METHRESINE T,

logging_collector = on
edb_audit_connect = all
edb_audit_statement = UPDATE, DELETE, error

L72535 T, UPDATE B XNDELETE 2<% FIZ KXo TN EN/ZSQL A7 — M X ¥ FDOADRETINE
3, UPDATE B XU'DELETE a~ Y RIZEHELARWZ 7 —%2 &1, IRTOZI—EHEu I/ ITEEThE T,

HETEZTFT—EAR—ZAty T aiZRODLBHTI,

$ psql auditdb adminuser
Password for user adminuser:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect

auditdb=# SHOW edb_audit_statement;
__OUTPUT__

edb_audit_statement

UPDATE, DELETE, error
(1 row)

auditdb=# SET search_path TO edb;

SET

auditdb=# INSERT INTO dept VALUES (10,ACCOUNTING,NEW YORK);

INSERT 0 1

auditdb=# INSERT INTO dept VALUES (20,RESEARCH,DALLAS);

INSERT 0 1

auditdb=# INSERT INTO dept VALUES (30,SALES,CHICAGO);

INSERT 0 1

auditdb=# INSERT INTO dept VALUES (40,0PERATIONS,BOSTON);

INSERT 0 1

auditdb=# INSERT INTO emp VALUES (7369,SMITH,CLERK,7902,17-DEC-80,800,NULL,20);
INSERT 0 1

auditdb=# INSERT INTO emp VALUES (7499,ALLEN,SALESMAN,7698,20-FEB-81,1600,300,30);
INSERT 0 1
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auditdb=# INSERT INTO emp VALUES (7521,WARD,SALESMAN,7698,22-FEB-81,1250,500,30);
INSERT 0 1

auditdb=# INSERT INTO emp VALUES (7934,MILLER,CLERK,7782,23-]AN-82,1300,NULL,10);
INSERT 0 1
auditdb=# UPDATE dept SET loc = BEDFORD WHERE deptno = 40;

UPDATE 1
auditdb=# SELECT * FROM dept;
__OUTPUT__
deptno | dname | loc
o e __ o ___
10 | ACCOUNTING | NEW YORK
20 | RESEARCH | DALLAS
30 | SALES | CHICAGO
40 | OPERATIONS | BEDFORD
(4 rows)

auditdb=# DELETE FROM emp WHERE deptno = 10;
DELETE 3

auditdb=# TRUNCATE employee;

ERROR: relation "employee" does not exist
auditdb=# TRUNCATE emp;

TRUNCATE TABLE

auditdb=# \q

EREINZEET T 7 7 A VBB EENET, (BEEon /Ty MV RGEEh, BT RENE
Fo AR TA3:DICEREe /Y M) OMICZZATAEAINE L z,)

2020-05-25 15:17:16.392 IST,"adminuser","auditdb",123420,"[local]",5ech9424.
le21c,1,"authentication",2020-05-25 15:17:16 IST,5/3,0,AUDIT, 00000,

"connection authorized:user=adminuser database=auditdb",,,,,,,,,""," "client

backend","",connect"

2020-05-25 15:19:18.066 IST, "adminuser","auditdb",123420,"[local]",5ecb9424.
le21c,2,"idle",2020-05-25 15:17:16 IST,5/14,0,AUDIT, 00000, "statement: UPDATE
dept SET loc = BEDFORD WHERE deptno = 40;",,,,,,,,, psql","client backend",
"UPDATE", "update"

2020-05-25 15:19:38.524 IST,"adminuser","auditdb",123420,"[local]", 5ech9424.
le21c,3,"idle",2020-05-25 15:17:16 IST,5/16,0,AUDIT,00000, "statement: DELETE

FROM emp WHERE deptno = 10;",,,,,,,,, psql","client backend","DELETE", "delete"

2020-05-25 15:19:48.149 IST,"adminuser","auditdb",123420,"[local]",5ech9424.
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le21c,4,"TRUNCATE TABLE",2020-05-25 15:17:16 IST,5/17,0,ERROR,42P01,"relation

employee'""does not exist",,,,,, "TRUNCATE employee;",,,"psql","client backend
" "TRUNCATE TABLE","error"

UPDATE dept 3 X UF DELETE FROM emp A7 — b X > b DEEEXNE T, insert. dml. /213 all ®
fED edb_audit_statement S X — X —IZ&FNTWRW=®, LIETO INSERT 27— b X ¥ MEITR
TEEINREEA.

select BL U all iF edb_audit_statement »$7 X — X —IZE&FN T\, SELECT * FROM dept
AT— XY MIEEXINTEA

error /¥ edb_audit_statement /87 X — X —THHEINTWE T, truncate fHTIZ/ W78, TRUNCATE
employee A7 — b XY bDITT—DEEE T 7 A MZEiERINE T, L L. 3L 7 TRUNCATE emp R
T—FMXYMIZSTEHDY FHEA,

3.5.3 Enabling audit logging
FTRTOEH, YW, DDLA7—FX > b, DCLA7—FXAY b, DMLAT—FX Y b, BXUOZT—
WRELIZRT— M XY Mer ZIZiti*d % & 512 EDB Postgres Advanced Server Z T % £5,

e edb_audit XT X —&X—% xml £7/21F csv ICRREL T, BEZEMILE T,

e X5 X —&— edb_audit_rotation_day Z HIODMEIZERTE L T, HLW7 7 L LDBERENZ 7 »
ANDor—F7—ya YHERELET,

FTARTOEG P EE T AI121E, 89 A —&— edb_audit_connect % all ICHREL F7,

FTRTOYWEEET 2121F, 89 X — & — edb_audit_disconnect % all ICREL F£7,

L]

DDL. DCL. DML E&UZDMDRAT—F XY FZ2EET B
Selecting SQL statements to audit DIETIZHE > T8 X — KX — edb_audit_statement

ERELET,

W7 7 £ LT edb_audit_statement ST XA —X—%RET B L, T—ERX—RT 7 AR —2RICHE
LE9,

ERINDZZAT— XY FOREEZXLIKDIAL IR TEE T, ZOXA N, HFHPDTF—ZX—
2ty arEEIFTLTVETF—EZR—28— LIt -> T, edb_audit_statement 85 X —&X—{i2 Xk -5
THIExhEzT,

« ALTER DATABASE dbname SET edb_audit_statement 2~ KT, f§E LT —XR—ZADEHL L
T edb_audit_statement XT X —X—Z2HRETEET, ZOREF. 7 —X~X— R dbname D IEHiHEE
CETINBRAT—F XY FORK 7 7 4 LD edb_audit_statement ST XA —&X—%F—N"N—5 4 FL
5,

ALTER ROLE rolename SET edb_audit_statement 2~ > KT, fEEL/7u— L DEMHE LT
edb_audit_statement X7 X —X—%ZRETZET, ZOFREIX WK 7 7 4 /LD edb_audit_statement
NIRA=R— BIMEESIN T —ADBHIED v & a Y 2FEITL TS & ZIZ ALTER DATABASE 2+
YRRZEoTTF—E&R-RIZH D Y ToNREEL A —N—F 14 FLET,
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+ ALTER ROLE rolename IN DATABASE dbname SET edb_audit_statement 2~ FTIEE LT —X
R—2EMHAT2H5E. HBELF-r—LDEMNYL LT edb_audit_statement $7 X — X — %R ETEF
T, ZOREZ. BT 7 4 LD edb_audit_statement ST X —X—%F—N—5 4 FLET, T/
ALTER DATABASE 2 <Y FIZX o TT —XR—=XIZHI D Y THN&E. B K IN DATABASE Aij72 LT
ALTER ROLE a~< Y FTu—LIZED HToHNLHFREEA —N—F74 FLET,

|

R, ZoFEofITd,

postgresql.conf 7 7 A MIZTRT DI, T—ERN—R7 5 XX —|3 edb_audit_statement % all ITf%
ELTHZLINTVETS,

logging_collector = on

edb_audit_statement = all # Statement type to be audited:
# none, dml, insert, update, delete, truncate,
# select, error, rollback, ddl, create, drop,
# alter, grant, revoke, set, all

# {select | update | delete | insert}@groupname

edb_audit_statement X7 X =X —ZROBETHHL T, T —ERX—R 0 —LHHEIINET,
e ddl. insert. update. B XU delete #ffiZ /=7 —&X~X— R auditdb
» select. truncate. B XU set ZHfO 1 —)l admin
» create table. insert., B XN update ZHfDO7 —X~X— R auditdb D1 —/L admin

Iz, F—RR—2r a0 —LOIER Y ZEERLET,

$ psql edb enterprisedb
Password for user enterprisedb:
psql.bin (14.0.0)

Type "help" for help.

edb=# SHOW edb_audit_statement;
__OUTPUT__
edb_audit_statement

edb=# CREATE DATABASE auditdb;

CREATE DATABASE

edb=# ALTER DATABASE auditdb SET edb_audit_statement TO ddl, insert, update, delete;
ALTER DATABASE

edb=# CREATE ROLE admin WITH LOGIN SUPERUSER PASSWORD password;

CREATE ROLE

RDR—=J1ZHK )
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edb=# ALTER ROLE admin SET edb_audit_statement TO select, truncate;

ALTER ROLE

edb=# ALTER ROLE admin IN DATABASE auditdb SET edb_audit_statement TO create table,.
—insert, update;

ALTER ROLE

iz, 3 DODEEICOWTITONEEBR LEROERE 7 7 AV ERLET,

—2Z 10—/l enterprisedb IC& 2 TTF—AEAR—2X auditdb ICINX SNIEE

ddl. insert. update. B LN delete AT — F X FDADBEHREINE T,

$ psql auditdb enterprisedb
Password for user enterprisedb:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_statement;
__OUTPUT__
edb_audit_statement

ddl, insert, update, delete
(1 row)

auditdb=# CREATE TABLE audit_tbl (f1 INTEGER PRIMARY KEY, f2 TEXT);
CREATE TABLE
auditdb=# INSERT INTO audit_tbl VALUES (1, Row 1);
INSERT 0 1
auditdb=# UPDATE audit_tbl SET f2 = Row A WHERE f1 = 1;
UPDATE 1
auditdb=# SELECT * FROM audit_tbl; <== Should not be audited
__OUTPUT__
f1 | f2

auditdb=# TRUNCATE audit_tbl; <== Should not be audited
TRUNCATE TABLE

RDEEH T 77 7 4 W&, CREATE TABLE. INSERT INTO audit_tbl. 35 XX UPDATE audit_tbl X7 —
XD MY DAZRLTWE T, SELECT * FROM audit_tbl 35 & Of TRUNCATE audit_tbl R
T—bMXYMIBEESINEVAT L, (BEAR 7Y MV EGEEHA, BRITICERRENE T, AT
{FT27-DI%EEr 7y M) OMICZEAITAHAINE L)
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2020-05-25 15:59:12.332 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,?2,
"idle",2020-05-25 15:59:02 IST,5/7,0,AUDIT,00000, "statement: CREATE TABLE
audit_tbl(f1 INTEGER PRIMARY KEY, f2 TEXT);",,,,,,,,, psql","client backend","CREATE._
—TABLE","","create"

2020-05-25 15:59:22.419 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,3,
"idle",2020-05-25 15:59:02 IST,5/8,0,AUDIT,00000, "statement: INSERT INTO
audit_tbl VALUES (1, Row 1);",,,,,,,,, psql","client backend","INSERT","","insert"

2020-05-25 15:59:32.180 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,4,
"idle",2020-05-25 15:59:02 IST,5/9,0,AUDIT,00000, "statement: UPDATE
audit_tbl SET f2 = Row A WHERE f1 = 1;",,,,,,,,,"psql","client backend","UPDATE","",

—"update"

—22:0=)ladmin [C&K>TF—RZR—X edb ICNMZSNIEE

select. truncate. BLEUset AFT— M XY N OADBETINE T,

$ psql edb admin
Password for user admin:
psql.bin (14.0.0)

Type "help" for help.

edb=# SHOW edb_audit_statement;
__OUTPUT__
edb_audit_statement

select, truncate, set
(1 row)

edb=# SET default_with_rowids TO TRUE;
SET

edb=# CREATE TABLE edb_tbl (f1 INTEGER PRIMARY KEY, f2 TEXT); <== Should not be.
—audited
CREATE TABLE
edb=# INSERT INTO edb_tbl VALUES (1, Row 1); <== Should not be audited
INSERT 0 1
edb=# SELECT * FROM edb_tbl;
__OUTPUT__
f1 | f2

140 % 3 = Database administration



EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

edb=# TRUNCATE edb_tbl;
TRUNCATE TABLE

BEHEO 7 7 A VDZIEIRD LI ICRREINE T, 2HBHDFr —RA2RITHRED 2 OO + VI,
SET default_with_rowids TO TRUE. SELECT * FROM edb_tbl. 3 XX TRUNCATE edb_tbl X7 — bk
XY PDANPRKRENF T, CREATE TABLE edb_tbl 35 & f INSERT INTO edb_tbl A7 — kX > hMIE:
BEXNFEFVATLR,

2020-05-25 15:59:12.332 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,2,
"idle",2020-05-25 15:59:02 IST,5/7,0,AUDIT,00000, "statement: CREATE TABLE
audit_tbl(f1 INTEGER PRIMARY KEY, f2 TEXT);",,,,,,,,, psql"”,"client backend","CREATE._
—TABLE","","create"

2020-05-25 15:59:22.419 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,3,
"idle",2020-05-25 15:59:02 IST,5/8,0,AUDIT,00000, "statement: INSERT INTO
audit_tbl VALUES (1, Row 1);",,,,,,,,, psql","client backend","INSERT","","insert"

2020-05-25 15:59:32.180 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,4,
"idle",2020-05-25 15:59:02 IST,5/9,0,AUDIT,00000, "statement: UPDATE

audit_tbl SET f2 = Row A WHERE f1 = 1;",,,,,,,,,"psql","client backend","UPDATE","",
—"update"

2021-02-18 08:04:57.434 IST,"admin","edb",3182,"[local]",602e65dc.cb6e,1,
"idle",2021-02-18 08:04:28 IST,4/22,0,AUDIT, 00000, 'statement: SET default_with_rowids,.
- TO TRUE;

" nonnon

yrssssssy PSql","client backend","SET","","set"

2021-02-18 08:06:01.662 IST,"admin","edb",3182,"[local]",602e65dc.cbe,?2,
"idle",2021-02-18 0©8:04:28 IST,4/27,0,AUDIT,00000, "statement: SELECT * FROM edb_tbhl;
" s sssss PSql","client backend","SELECT","","select"

2021-02-18 08:06:11.125 IST,"admin","edb",3182,"[local]",602e65dc.cbe,3,
"idle",2021-02-18 08:04:28 IST,4/28,0,AUDIT,00000, "statement: TRUNCATE edb_tbl;
M sy psaql”,"client backend","TRUNCATE TABLE","","truncate"

—23:0—)ladmin ICK>TTF—F2AR—X auditdb ICMIZ SNEE

create table. insert. B X update A7 — r XV bDOADEEINE T,

$ psql auditdb admin
Password for user admin:
psql.bin (14.0.0)

Type "help" for help.

auditdb=# SHOW edb_audit_statement;
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__OUTPUT__
edb_audit_statement

create table, insert, update
(1 row)

auditdb=# CREATE TABLE audit_tbl_2 (f1 INTEGER PRIMARY KEY, f2 TEXT);
CREATE TABLE
auditdb=# INSERT INTO audit_tbl_2 VALUES (1, Row 1);
INSERT 0 1
auditdb=# SELECT * FROM audit_tbl_2; <== Should not be audited
__OUTPUT__
f1 | f2

auditdb=# TRUNCATE audit_tbl_2; <== Should not be audited
TRUNCATE TABLE

BEEO 7 7 A NVDMZWERDEIS IR REINET, 3FHDF —RE2RITEEZEIPS2DODTY MV
{X. CREATE TABLE audit_tbl_2 3 X ¢f INSERT INTO audit_tbl_2 A7 — XV FDANRRINFE
J, SELECT * FROM audit_tbl_2 3 X {f TRUNCATE audit_tbl_2 A7 — F X ¥ MIBEBESINEXEAT
L7,

2020-05-25 15:59:12.332 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,?2,
"idle",2020-05-25 15:59:02 IST,5/7,0,AUDIT,00000, "statement: CREATE TABLE
audit_tbl(f1 INTEGER PRIMARY KEY, f2 TEXT);",,,,,,,,, psql","client backend","CREATE.
—TABLE","","create"

2020-05-25 15:59:22.419 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,3,
"idle",2020-05-25 15:59:02 IST,5/8,0,AUDIT, 00000, 'statement: INSERT INTO
audit_tbl VALUES (1, Row 1);",,,,,,,,, psql","client backend","INSERT","","insert"

2020-05-25 15:59:32.180 IST,"enterprisedb","auditdb",41837,"[local]",5ecb9dee.a36d,4,
"idle",2020-05-25 15:59:02 IST,5/9,0,AUDIT,00000, "statement: UPDATE
audit_tbl SET f2 = Row A WHERE f1 = 1;",,,,,,,,,"psql","client backend","UPDATE","",

—"update"

2021-02-18 08:04:57.434 IST,"admin","edb",3182,"[local]",602e65dc.cb6e,1,
"idle",2021-02-18 08:04:28 IST,4/22,0,AUDIT, 00000, 'statement: SET default_with_rowids.,
—TO TRUE;

yrsssssss psql”,"client backend","SET","","set"

RDR—=J1ZH )
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2021-02-18 08:06:01.662 IST,"admin","edb",3182,"[local]",602e65dc.cb6e,?2,
"idle",2021-02-18 08:04:28 IST,4/27,0,AUDIT, 00000, 'statement: SELECT * FROM edb_tbl;
"y sy psql”,"client backend","SELECT","","select"

2021-02-18 08:06:11.125 IST,"admin","edb",3182,"[local]",602e65dc.cb6e,3,
"idle",2021-02-18 08:04:28 IST,4/28,0,AUDIT,00000, "statement: TRUNCATE edb_tbl;
M sy PpSql”,"client backend","TRUNCATE TABLE","","truncate"

2020-05-25 17:30:59.057 IST,"admin","auditdb",122093,"[local]",5ecbb370.1dced,2,
"idle",2020-05-25 17:30:48 IST,5/11,0,AUDIT,00000, "statement: CREATE TABLE
audit_tbl_2 (f1 INTEGER PRIMARY KEY, f2 TEXT);",,,,,,,,, psql”,"client backend",
—.""CREATE TABLE","","create"

2020-05-25 17:31:08.866 IST,"admin","auditdb",122093,"[local]l",5ecbb370.1dced,3,
"idle",2020-05-25 17:30:48 IST,5/12,0,AUDIT, 00000, 'statement: INSERT INTO
audit_tbl_2 VALUES (1, Row 1);",,,,,,,,, psaql"”,"client backend","INSERT","","insert"

3.5.4 Audit log file
RO 7 7 A UIECSV £ XML ERTERTE TS, IBRIE. edb_audit M ST X —& -2k -
THRED FT,

BEw 7 DOE#IE. PostgreSQL core documentation @ =7 —p#ELux> 27 @ CSVERDv 7H
HOfEA) THAZATWS X512, PostgreSQL IZ K » THEITENuF U JIZEIOVWTVE T,

RDFIZ, CSVEBR o ZTERICFRENBIECT 4 =L FZ2 VAN LET, T— 7VIKIERDERI S E
NTVET,

e 7 4—JLF, PostgreSQL R¥ 2 X > hDH ¥ I NT—TILERITREINTWS 7 4 —)L KD,
o XML ZZ/EM. XML EROSE. 23T 2 XML ZZ04Aie 2o (RN 25E).
o F— &AL PostgreSQL ¥~ LT — TIVERTIREZI N T 4 — L RO F— XA,

o WA, 7 4 —L KD,

O T AEN VT 4 =L RiE, CSVERTHEHLI-av~< () L THRRENET,

Field XML ele- | Data type Description
ment/attribute
log_time event/log_time timestamp with time | A7 — b X > b D v 7 HAF/HEE,
zone

user_name event/user text AT — b AV FEFEITLET—X
NR—=ZAL—H—,

database_name event/database text 2T — MY I REITEINT—
BR— R,

RDR—JNTH L
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£ E-HIDOR—ID5DHX

Field XML ele- | Data type Description
ment/attribute

process_id event/process_id integer AT — AV MRE[TEINTAR
L—T 4 VT RATLDTRER
ID,

connection_from event/remote_host | text AT — bRV IFETEINTAR
b &K=+ DGR,

session_id event/session_id text AT — XV IDRETENEY
> arID,

session_line_num event/session_line_nynbigint tyTalHNDRAT—F XD
e

process_status event/process_status | text JLFER L,

session_start_time

event/session_start_t1

ntémestamp with time

zone

t v a VAR E N HR,

virtual_transaction_id

event/virtual_transac

toentid

ATF— M AV ORI S 2
> ayvID,

transaction_id

event/transaction_id

bigint

AFT—F AV FOBEHED b T W
7> a v iID,

error_severity

error_severity

text

25— F A POEKE, HIZ,
BERIhZRAT— XY bOBE
\ZAUDIT FERDTF—X vtz—
YDA IX ERROR T,

sql_state_code

event/sql_state_code

text

AT —=FRXYPMIZRHLTEE
N7 SQL K= —F, XML
o Z A DEH 00000 DIFE
“sql_state_code™ t& & ZIZERERE L
FH Ao

message

message

text

ZfTLES5L7ZSQL A7 — b
P IV

detail

detail

text

5 —Xvt—I D,

hint

hint

text

I‘a'—‘@t\/ ]\o

internal_query

internal_query

text

I —DFAL - 7=-HE 7 =)
(B 25E),

internal_query_pos

internal_query_pos

integer

ZOHD LT —LED TR,

context

context

text

15~3V7‘3FX ]\o

query

query

text

Io—DFRRE Ro/fza—Y—7
VY, =T7—8HH,

query_pos

query_pos

integer

ZOHDLT —(EDOLFH, —
i_%ﬁ“ﬁﬁo

location

location

text

Y —2Z2a—FHDIZ — D,
“log_error_verbosity* 23 verbose 12
BEZINTWVWBEE, location 7
4 =V NITEPRE S NE T,

RDR— IV H5E <
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Field XML ele- | Data type Description
ment/attribute
application_name event/application_nameext AT —bMXY MBEFTEINRE
77— aryD&h (F.
psql.bin),
backend_type event/backend_type | text “backend_type 1% .

‘pg_stat_activity.backend_type' 3
RTHDITHIG L. csv B ZIZF
cLroEmanxd,

leader_pid event/leader_pid integer TOTATIERTVLILT —H—D
V=X —0D7ut X ID,

query_id event/query_id long DNy ZLTY ROEFHDI T
DA

command_tag event/command_tag | text AT —FXYFDSQL a< > K,

audit_tag event/audit_tag text Wi 7 7 4 LD “audit_tag’ 2¢ 7
A — & —THE S N fH,

type event/type text B ND Xy —I %07 55

# “event_type FIREL FT,

ROFNE. CSV BLUL XML ERTERINE T,

postgresql.conf 7 7 A LD F 7 # )L F LN DEEREIIRDOEEBH T,

logging_collector

on
edb_audit = csv

edb_audit_connect = all

edb_audit_disconnect = all
edb_audit_statement = ddl, dml, select, error
edb_audit_tag = edbaudit

XML 7 +—~<v b R4ERT 2 L Z1T edb_audit parameter /& xml ICEHXNE T,

BfEALy Y a Yi3ROEBHTT,

$ psql edb enterprisedb
Password for user enterprisedb:
psql.bin (14.0.0)

Type "help" for help.

edb=# CREATE SCHEMA edb;
CREATE SCHEMA
edb=# SET search_path TO edb;

SET

edb=# CREATE TABLE dept (

edb (# deptno NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
edb (# dname VARCHAR2 (14) CONSTRAINT dept_dname_uq UNIQUE,
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edb (# loc VARCHAR2(13)

edb(# );

CREATE TABLE

edb=# INSERT INTO dept VALUES (10,ACCOUNTING,NEW YORK);
INSERT O 1

edb=# UPDATE department SET loc = BOSTON WHERE deptno = 10;
ERROR: relation "department" does not exist

LINE 1: UPDATE department SET loc = BOSTON WHERE deptno = 10;

A

edb=# UPDATE dept SET loc = BOSTON WHERE deptno = 10;

UPDATE 1
edb=# SELECT * FROM dept;
__OUTPUT__
deptno | dname |  loc
_ e —————— + ____________ + ________
10 | ACCOUNTING | BOSTON
(1 row)
edb=# \q
CSVEEMNI 771l

BERu 277410 CSVEREIRDLBDTT, (FEAr Y M kSEIXHh, BBITICRREINE
FTo R TKFT2DICEEr 7Ty M) ORICZEATHEAINE LTz,)

2022-12-14 12:19:01.035 UTC,"enterprisedb”,"edb",9290,"[local]",
6399b£f35.244a,1,"authentication",2022-12-14 12:19:01 UTC,4/19,0,
AUDIT, 00000, "connection authorized: user=enterprisedb database=edb",

yrssssss ,"client backend",,0,"","edbaudit", "connect"

2022-12-14 12:19:12.599 UTC,"enterprisedb"”,"edb",9293,"[local]",
6399bf40.244d,1,"authentication",2022-12-14 12:19:12 UTC,5/1,0,
AUDIT, 00000, "connection authorized: user=enterprisedb database=edb",

nuoon non

yrssssss o, 'client backend",,0,"","edbaudit","connect"

2022-12-14 12:19:21.351 UTC,"enterprisedb”,"edb",9293,"[local]",
6399b£40.244d,2,"idle",2022-12-14 12:19:12 UTC,5/3,0,AUDIT, 00000,
"statement: CREATE SCHEMA edb;",,,,,,,,, 'psql”,"client backend",,
0, "CREATE SCHEMA","edbaudit","create"

2022-12-14 12:19:27.817 UTC,"enterprisedb”,"edb",9293,"[local]",
6399b£40.244d,3,"idle",2022-12-14 12:19:12 UTC,5/4,0,AUDIT, 00000,
"statement: CREATE SCHEMA edb;",,,,,,,,,"psql","client backend",,

(RDR—IIZHi L)
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0, "CREATE SCHEMA","edbaudit","create"

2022-12-14 12:19:27.820 UTC,"enterprisedb","edb",9293,"[local]l",
6399b£40.244d,4,"CREATE SCHEMA",2022-12-14 12:19:12 UTC,5/4,0,ERROR,
42P06, "schema ""edb"" already exists",,,,,, "CREATE SCHEMA edb;",,,
"psql","client backend",,0,"CREATE SCHEMA","edbaudit","error"

2022-12-14 12:20:15.407 UTC,"enterprisedb","edb",9293,"[local]",
6399b£40.244d,5,"idle",2022-12-14 12:19:12 UTC,5/6,0,AUDIT, 00000,
"statement: CREATE TABLE dept (

deptno NUMBER(2) NOT NULL CONSTRAINT dept_pk PRIMARY KEY,
dname VARCHAR2 (14) CONSTRAINT dept_dname_uq UNIQUE,
loc VARCHAR2(13)
)"y yssssss, Psql”,"client backend",,®,"CREATE TABLE","edbaudit",
"create"

2022-12-14 12:20:24.433 UTC,"enterprisedb"”,"edb",9293,"[local]",
6399b£40.244d,6,"idle",2022-12-14 12:19:12 UTC,5/7,0,AUDIT, 00000,
"statement: INSERT INTO dept VALUES (10,ACCOUNTING,NEW YORK);",
yassssss PSql","client backend",,®,"INSERT","edbaudit","insert"

2022-12-14 12:20:34.393 UTC,"enterprisedb”,"edb",9293,"[local]",
6399b£40.244d,7,"idle",2022-12-14 12:19:12 UTC,5/8,0,AUDIT, 00000,
"statement: UPDATE department SET loc = BOSTON WHERE deptno = 10;",
yyssssss PsSql","client backend",,®,"UPDATE","edbaudit", "update"

2022-12-14 12:20:34.394 UTC,"enterprisedb"”,"edb",9293,"[local]",
6399b£40.244d, 8, "UPDATE",2022-12-14 12:19:12 UTC,5/8,0,ERROR,
42P01,"relation ""department"" does not exist",,,,,,

"UPDATE department SET loc = BOSTON WHERE deptno = 10;",8,,
"psql","client backend",,®,"UPDATE", "edbaudit","error"

2022-12-14 12:20:43.721 UTC,"enterprisedb","edb",9293,"[local]",
6399b£40.244d,9,"idle",2022-12-14 12:19:12 UTC,5/9,0,AUDIT, 00000,
"statement: UPDATE dept SET loc = BOSTON WHERE deptno = 10;",
yyssssss PsSql","client backend",,®,"UPDATE", "edbaudit", "update"

2022-12-14 12:20:51.231 UTC,"enterprisedb","edb",9293,"[local]",
6399b£40.244d,10,"idle",2022-12-14 12:19:12 UTC,5/10,0,AUDIT, 00000,
"statement: SELECT * FROM dept;",,,,,,,,, psql","client backend",,®,
"SELECT", "edbaudit","select"

2022-12-14 12:20:53.940 UTC,"enterprisedb"”,"edb",9293,"[local]",
6399bf40.244d,11,"idle",2022-12-14 12:19:12 UTC,,0,AUDIT, 00000,
"disconnection: session time: 0:01:41.344 user=enterprisedb database=edb
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host=[locall",,,,,,,,, 'psql"”,"client backend",,0,"","edbaudit","disconnect"

XMLEEOI 77 1)L

BEHER 77 7 A LD XMLIEREIXD BT, (HE. HENCOLDRIT L TE3DIC7+r—~Fy
FERTVWET,)

<event user="amul" database="edb" process_id="110405"
remote_host="[local]" session_id="63elf4cf.laf45"
session_line_num="1" process_status="idle"
session_start_time="2023-02-07 12:20:56.920 IST"
log_time="2023-02-07 12:20:55 IST" virtual_transaction_id="4/22"
type="create" command_tag="CREATE ROLE" application_name="psql"
backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: create user edb superuser;</message>
</event>
<event user="edb" database="postgres" process_id="110424"
remote_host="[local]" session_id="63elf4d4.1af58"
session_line_num="1" process_status="idle"
session_start_time="2023-02-07 12:21:00.561 IST"
log_time="2023-02-07 12:21:00 IST" virtual_transaction_id="4/25"
type="set" command_tag="SET" application_name="pg_regress"
backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: SET client_min_messages = warning</message>
</event>
<event user="edb" database="postgres" process_id="110424"
remote_host="[local]" session_id="63elf4d4.1af58"
session_line_num="2" process_status="idle"
session_start_time="2023-02-07 12:21:00.561 IST"
log_time="2023-02-07 12:21:00 IST" virtual_transaction_id="4/26"
type="drop" command_tag="DROP DATABASE" application_name="pg_regress"
backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: DROP DATABASE IF EXISTS &quot;regression&quot;</message>
</event>
<event user="edb" database="postgres" process_id="110426"
remote_host="[local]" session_id="63el1f4d4.1af5a"
session_line_num="1" process_status="idle"
session_start_time="2023-02-07 12:21:00.568 IST"
log_time="2023-02-07 12:21:00 IST" virtual_transaction_id="4/29"
type="create" command_tag="CREATE DATABASE" application_name="pg_regress"
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backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: CREATE DATABASE &quot;regression&quot; TEMPLATE=template®</
—message>
</event>
<event user="edb" database="postgres" process_id="110426"
remote_host="[local]" session_id="63el1f4d4.laf5a"
session_line_num="2" process_status="idle"
session_start_time="2023-02-07 12:21:00.983 IST"
log_time="2023-02-07 12:21:00 IST" virtual_transaction_id="4/30"
type="alter" command_tag="ALTER DATABASE" application_name="pg_regress"
backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: ALTER DATABASE &quot;regression&quot; SET lc_messages TO &
—»apos;C&apos; ;ALTER DATABASE &quot;regression&quot; SET lc_monetary TO &apos;C&apos;;
—+ALTER DATABASE &quot;regression&quot; SET lc_numeric TO &apos;C&apos;;ALTER.
—DATABASE &quot;regression&quot; SET lc_time TO &apos;C&apos;;ALTER DATABASE &quot;
—regression&quot; SET bytea_output TO &apos;hex&apos;;ALTER DATABASE &quot;
-, regression&quot; SET timezone_abbreviations TO &apos;Default&apos;;</message>
</event>
<event user="edb" database="regression" process_id="110429"
remote_host="[local]" session_id="63e1f4d5.1laf5d"
session_line_num="1" process_status="idle"
session_start_time="2023-02-07 12:21:01.152 IST"
log_time="2023-02-07 12:21:01 IST" virtual_transaction_id="4/33"
type="set" command_tag="SET" application_name="pg_regress/test_setup"
backend_type="client backend" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: SET synchronous_commit = on;</message>
</event>
<event user="enterprisedb" database="edb" process_id="5942" remote_host=
"[local]l"
session_id="5ec7ac4d.1735" session_line_num="8" process_status="idle"
session_start_time="2023-02-07 16:11:17 IST" log_time="2023-02-07
16:12:45.471 IST" virtual_transaction_id="4/27" type="select"
command_tag="SELECT" audit_tag="edbaudit" application_name="psql"
backend_type="parallel worker" leader_pid="5940" query_id="0">
<error_severity>AUDIT</error_severity>
<message>statement: SELECT * FROM dept;</message>
</event>
<event process_id="112399" session_id="63elf4e2.1b70f" session_line_num="1"
session_start_time="2023-02-07 12:21:14.150 IST"
log_time="2023-02-07 12:21:14 IST" virtual_transaction_id="5/2012"
type="error" sql_state_code="42601" command_tag="SELECT"

application_name="pg_regress/timestamptz" backend_type="parallel worker"
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leader_pid="112317" query_id="0">
<error_severity>ERROR</error_severity>
<message>date format not recognized</message>
<query>SELECT to_char(dl, E&apos;&quot;HH:MI:SS is&quot;
HH:MI:SS &quot;\&quot;text between quote marks\&quot;&quot;&apos;)
FROM TIMESTAMPTZ_TBL;</query>
</event>
<event process_id="112402" session_id="63elf4e2.1b712" session_line_num="1"
session_start_time="2023-02-07 12:21:14.156 IST" log_time="2023-02-07
12:21:14 IST" virtual_transaction_id="5/2015" type="error"
sql_state_code="42601" command_tag="SELECT"
application_name="pg_regress/timestamptz" backend_type="parallel worker"
leader_pid="112317" query_id="0">
<error_severity>ERROR</error_severity>
<message>date format not recognized</message>
<query>SELECT to_char(dl, &apos;HH24--text--MI--text--SS&apos;)
FROM TIMESTAMPTZ_TBL;</query>
</event>

3.5.5 Using error codes to filter audit logs

EDB Postgres Advanced Server I21%, L —H% —4#8E DT F —a— F % & EDB Postgres Advanced Server 1
777 ANIY N DSRNT B DIHHTE 2INREENGENTVET, AR TV PR T4
ARV T B3, WHIZ postgresql.conf 7 7 A LV EEE LU CTHIREIEEZEMNICT 20BN H D F
3, shared_preload_libraries /89 X — & — CIEE I N/{BHICRDOEEBIML 3,

$libdir/edb_filter_log

iz, edb_filter_log.errcodes XTI A —X—%fEHL T, v/ 77402 6NT 27 —a— %
FEELE T,

edb_filter_log.errcode = error_code

error_code . B 7 7 AN EEMKTEZ 1 O O —a— FEEELET, B OIS —a—F
Fary<XYIboyRrTHEELET,

7= 2%, edb_filter_log BNEFNT. edb_filter_log.errcode A3'23505,23502,22012" IZFHEX N
TWBHE, KD SQLSTATE 7 —DW I ZRIn /Ty Midu s 7 7 A A b B InE T,

23505 (L=—Z7HNIGER T 5725)
23502 (not-null HlFNEK T 2 728)
22012 (P o)

EDB Postgres Advanced Server 56850 277 4 V&Y ¥ 7 THR—-FENTVWE LT —a— FDERRY X b
WZDOWTIE,
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Postgres core documentation ZZH L T 72& W,

3.5.6 Using command tags to filter audit logs

0777 4ANMDELY PV, TT—Rvb—IRFRTITYM)ERE, AV REITBEENT
WET, av Y FXAE, Foalny P VI L TEITENS SQL a~v Yy RT3, avy FEX 7 2FEH
T2, BTY—AZEHLTR 7 7 A2 XF v L, SQLa~ Y RIZEET 2 MU RRDIT S
ZEMTEET,

ZOoRNE. FERLPLTVEICT7+—~<y hEN XMLERTY, 2~ F& 27, {E CREATE ROLE .
ALTER ROLE. 3 X (fDROP ROLE %#$5D event B D command_tag B L L TRREINET,

<event user="enterprisedb" database="edb" process_id="64234" remote_host=
"[local]l"
session_id="5ecbc7e6.faea" session_line_num="2" process_status="idle"
session_start_time="2020-05-25 18:58:06 IST" log_time="2020-05-25
18:58:21.147 IST"
virtual_transaction_id="4/30" type="create" command_tag="CREATE ROLE"
application_name="psql" backend_type="client backend">
<error_severity>AUDIT</error_severity>
<message>statement: CREATE ROLE newuser WITH LOGIN;</message>
</event>
<event user="enterprisedb" database="edb" process_id="64234" remote_host=
"[local]l"
session_id="5ecbc7e6.faea" session_line_num="3" process_status="idle"
session_start_time="2020-05-25 18:58:06 IST" log_time="2020-05-25
18:58:34.142 IST"
virtual_transaction_id="4/31" type="error" sql_state_code="42601"
application_name="psql" backend_type="client backend">
<error_severity>ERROR</error_severity>
<message>unrecognized role option &quot;super&quot;</message>
<query>ALTER ROLE newuser WITH SUPER USER;</query>
<query_pos>25</query_pos>
</event>
<event user="enterprisedb" database="edb" process_id="64234" remote_host=
"[local]l"
session_id="5ecbc7e6.faea" session_line_num="4" process_status="idle"
session_start_time="2020-05-25 18:58:06 IST" log_time="2020-05-25
18:58:44.680 IST"
virtual_transaction_id="4/32" type="alter" command_tag="ALTER ROLE"
application_name="psql" backend_type="client backend">
<error_severity>AUDIT</error_severity>
<message>statement: ALTER ROLE newuser WITH SUPERUSER;</message>
</event>
<event user="enterprisedb" database="edb" process_id="64234" remote_host=
"[local]l"
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session_id="5ecbc7e6.faea" session_line_num="5" process_status="idle"
session_start_time="2020-05-25 18:58:06 IST" log_time="2020-05-25
18:58:58.173 IST"
virtual_transaction_id="4/33" type="drop" command_tag="DROP ROLE"
application_name="psql" backend_type="client backend">
<error_severity>AUDIT</error_severity>
<message>statement: DROP ROLE newuser;</message>
</event>

RECSVERDFELATT, a~vY FEX7E, =Y ) ORE,S 2FBHDY|ITS, VAMT, &
(M) ¥FREN2501F, edb_audit_tag /S 7 X —X—DIETT,

(BEAEr 7Y PV ERFEER, BEITICERRESAE T, AP T25%DIkEERr 2 b Y ORI
ZEATHFHEASNE L)

2020-05-25 19:09:32.105 IST,"enterprisedb","edb",77212,"[local]",5ecbca7b.
12d9c,2,"idle",2020-05-25 19:09:07 IST,4/30,0,AUDIT, 00000, " "statement: CREATE
ROLE newuser WITH LOGIN;",,,,,,,,, psql","client backend","CREATE ROLE","",
"create"

2020-05-25 19:09:50.975 IST,"enterprisedb","edb",77212,"[local]",5ecbca7b.
12d9c, 3,"idle",2020-05-25 19:09:07 IST,4/31,0,ERROR,42601, "unrecognized role
option ""super""",,,,,,"ALTER ROLE newuser WITH SUPER USER;",25,,"psql",

"client backend","","","error"

2020-05-25 19:10:04.128 IST,"enterprisedb"”,"edb",77212,"[local]",5ecbca7b.
12d9c,4,"idle",2020-05-25 19:09:07 IST,4/32,0,AUDIT, 00000, "statement: ALTER
ROLE newuser WITH SUPERUSER;",,,,,,,,, 'psql"”,"client backend","ALTER ROLE","",
"alter"

2020-05-25 19:10:15.959 IST,"enterprisedb","edb",77212,"[local]",5ecbca7b.
12d9c,5,"idle",2020-05-25 19:09:07 IST,4/33,0,AUDIT, 00000, "statement: DROP
ROLE newuser;",,,,,,,,, psql","client backend","DROP ROLE","","drop"

3.5.7 Redacting passwords in audit logs

postgresql.conf 7 7 £ LD FD GUC »$F X — & — edb_filter_log.redact_password_commands %
FHLT, 27 7 A NVIREINTVWERRAY—RE VX a Y TEET,

M ERDEBHTE,

{CREATE | ALTER} {USER|ROLE|GROUP} identifier { [WITH] [ENCRYPTED] PASSWORD
nonempty_string_literal | IDENTIFIED BY { nonempty_string_literal |
bareword } } [ REPLACE { nonempty_string literal | bareword } ]
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NRAT—RYRZY aYEEMIT3I121E,. B postgresql.conf 7 7 A L EEHL TNFI X —X—
ZHMCT AHENDH D £, shared_preload_libraries /85 X — & —THHE X N EICRDIE % BN
LET,

$1ibdir/edb_filter_log

Rz, edb_filter_log.redact_password_commands % true {ZFXEL F5,

edb_filter_log.redact_password_commands = true

postgresql.conf 7 7y A VEEB L=k, V—N—%2HEHL CEELZENCTI2X0ENHD T,

]l

RDAT— X FD3log_statement IC K> TRAIFEHREND &, F—N—lZx DAV —FKE X
7vayLlET, 2R ROavwry R RHAnr7 > A naBMEhE T,

CREATE USER carol with login PASSWORD lsafepwd;

RD KSR RENET,

2021-05-17 05:01:46.841 IST,"enterprisedb"”,"edb",18415,"[local]",60a230f0.47ef,1,"idle
~",2021-05-17 05:01:36 IST,3/3,0,AUDIT,00000,"statement: CREATE USER carol with.
—»login PASSWORD x;",,,,,,,,, psql","client backend","CREATE ROLE","","create"

RDAT— b X b log_statement IC X o> TRAZEFRENS &, F—N—1FH LW RYT — K25
L. RAV—FRZx ITEZMWUZET, L2 XOavry y¥ur 7 > A VIGEMENE T,

ALTER USER carol IDENTIFIED BY new_pass REPLACE l1safepwd;

RDESICFERENET,

2021-05-19 04:41:45.718 IST,"enterprisedb"”,"edb",19354,"[local]",60a23a72.4b9%a,1,"idle
—",2021-05-19 04:41:23 1ST,3/3,0,AUDIT,00000, "statement: ALTER USER carol IDENTIFIED,,
—BY x REPLACE x;",,,,,,,,, psql","client backend","ALTER ROLE","","alter"

NRAT—FE2EOLRAT— XY a2 ICEEmEnEd, = N"—EFx DAV —FFFA 2R
TavLlET, AT— XV IO RX v b—JDaryFF A LTu I REIN3BE. —n—
BarFFAMLBRAT— P XY M EEBLET,
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3.5.8 Audit log archiving

EDB &R /7 — A4 W&, 7—RR—ABEHEBFIEER T4 L7 P UDBNHEHE T 2 HEE
ZHIE L, BEe 7 7 > A VOEBIZKI D £ 3, Audit Archiver &, audit 74 L 27 bV ITH 3
edb_audit_archiver_filename_prefix ZH L Tu 27 » 4 L DEME. FIT. B I OEIAR % UL
L7, edb_audit_archiver_timeout /$7 X —&X —{I, WYL XA IV THEERT 7 7 A VDL E
T3 EMHARZ U —LET, BEET— A TSI X — X —DFMlIic OV T,

Audit logging configuration parameters % ZH LT 72& W,
BET — A N—IERD I EIRIALB £ 3
c EMiT 2B /T4 L7 M U»6RT T s A LDY R M EHEHLET,

+ edb_audit_archiver_compress_time_limit.edb_audit_archiver_compress_size_limit %7 X—

R—%RIZ, TR T7 7 ANVERELET,

- 027 7 A IVDOEHEX. edb_audit_archiver_compress_command X9 X — X —Z LI Efia~ > K%
FBELTITVE T,

* edb_audit_archiver_expire_time_limit 3 X ¢f edb_audit_archiver_expire_size_limit <

TR—=R—IZFEIONWT, BT 2077 7 A VERELE T,

gzl

- edb_audit_archiver_expire_command »$7 X —& — T8 E L7z expiration 2~ > FZFEITL, »nI7 >
ANVZHIBRL 3,

HOWEBER 774020 —T7—2a A3, LW 7 ADPERENZ R 7 741D —F—
PavHERELET, INETIITE, 87 X —&K— edb_audit_rotation_day & HIYDMEIZRE L %
I, BEEn L a— R, A EoEEn 7L a— FIHHTE 328ELRVEE, BAREH LR—
ATCEEZINET,

0277 7 A VDI AR EZ BT % X 512 EDB Postgres Advanced Server #3511 ¢

1. postgresql.conf 7 7 £ L' C edb_audit_archiver /8 X —&X —% on IZREL T, EER D7 —
A TEAEMILET,

1. a2 7 7 A VDESEEEINTT 5121E, 289 X — & — edb_audit_archiver_compress_size_limit B
X ¥ edb_audit_archiver_compress_time_limit ZHEREICEREL F5,

1. a2 7 > A VOEMAREEMCT 2121F. 28T X — X — edb_audit_archiver_expire_size_limit
B LU edb_audit_archiver_expire_time_limit ZHELMEICEREL ET.

1. [EfE e BRHAR O S 2 BN T 5121k, 289 X — X — edb_audit_archiver_compress_size_limit
. edb_audit_archiver_compress_time_limit . edb_audit_archiver_expire_size_limit
edb_audit_archiver_expire_time_limit . B &£ ¥ edb_audit_archiver_expire_command % #

BRECHELET,
BIRIZ, postgresql.conf 7 7 £ VDAL T X — X —DFKTEDHITT,

Wi 7 7 4 VT edb_audit_archiver X7 X —X —%2RET DL, T—ER—RAT T AX—2RITHEL
%9, postgresql.conf 7 7 A JWZIRT L DT, T—ER—=X7 5 XX —\|3F edb_audit_archiver % on
WEROGE L THESLZNTWE T, BEAR 7 7 7 A LA, edb_audit 8T X — X — DEEITEDSNT CSV
TR TEREINET,
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logging_collector = on
edb_audit = csv

edb_audit_archiver = on # (Change requires restart)

|

OB TlX. edb_audit_archiver . edb_audit_archiver_compress_size_limit . B & O
edb_audit_archiver_compress_time_limit (X, 10MB 2B X 2¥&En0 77 » L L DL E G
TEHEEIICHREINTVET,

edb_audit_archiver = on

edb_audit_archiver_compress_size_limit = 10

I
(=]

edb_audit_archiver_compress_time_limit

EHRRTOBEER 77 » A VIIRD LS ICERENFE T,

- I'W------- . 1 enterprisedb edb 2097276 Jun 4 11:42 audit-20200811_114237.csv = <==_
—.Shows non-compressed audit log files

- I'W------- . 1 enterprisedb edb 2097278 Jun 4 11:42 audit-20200811_114243.csv

- I'Ww------- . 1 enterprisedb edb 2097289 Jun 4 11:42 audit-20200811_114245.csv

- I'W------- . 1 enterprisedb edb 2097330 Jun 4 11:42 audit-20200811_114246.csv

- I'Ww------- . 1 enterprisedb edb 2097343 Jun 4 11:42 audit-20200811_114248.csv

- I'W------- . 1 enterprisedb edb 2097338 Jun 4 11:42 audit-20200811_114249.csv

edb_audit_archiver 8 X — X —%, IO T 7 AN BRI a7 7 AV RHERLET, BE0 74
L7 RVIZABL B I0MB OR T 7 7 A VEHFFEL, BRbou 7 > A VEEMLET, gz k. BLC
FiEEN/-a 7 > A VOLHIEIEEL T, THEE. BB 7 7 A MEIRD XS ICEKREINE T,

- Iw------- . 1 enterprisedb edb 64119 Jun 4 11:42 audit-20200811_114237.csv.gz <==.
—Shows compressed audit log files

- IW------- . 1 enterprisedb edb 64323 Jun 4 11:42 audit-20200811_114243.csv.gz

- rW------- . 1 enterprisedb edb 64091 Jun 4 11:42 audit-20200811_114245.csv.gz

- I'w------- . 1 enterprisedb edb 64152 Jun 4 11:42 audit-20200811_114246.csv.gz

- I'W------- . 1 enterprisedb edb 2097343 Jun 4 11:42 audit-20200811_114248.csv <==,
—Shows non-compressed audit log files

- I'Ww------- . 1 enterprisedb edb 2097338 Jun 4 11:42 audit-20200811_114249.csv

Z o BT, edb_audit_archiver . edb_audit_archiver_expire_size_limit . B & O
edb_audit_archiver_expire_time_limit (. 1 Rl X D HWEE o 77 > L L O BB 2 E %
WHFDEITHRESNTVET,

edb_audit_archiver = on

edb_audit_archiver_expire_size_limit = 0

edb_audit_archiver_expire_time_limit = 3600

EMERTOEEETE T 77 7 A MERD LS ICRRENET,
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- I'W------- . 1 enterprisedb edb 2097367 Jun 4 13:23 audit-20200811_132352.csv = <==_
—.Shows non-compressed audit log files scheduled for expiration/removal

- I'W------- . 1 enterprisedb edb 2097395 Jun 4 13:24 audit-20200811_132353.csv

- I'W------- . 1 enterprisedb edb 2097328 Jun 4 14:35 audit-20200811_143438.csv

- I'Ww------- . 1 enterprisedb edb 2097276 Jun 4 14:35 audit-20200811_143502.csv

- I'w------- . 1 enterprisedb edb 2097211 Jun 4 14:35 audit-20200811_143503.csv

- I'W------- . 1 enterprisedb edb 2097152 Jun 4 14:35 audit-20200811_143504.csv

edb_audit_archiver RT X —X =X, mHDT7 7 ANV ZR a7 7 AV EHERLFI, 1 R ER]
our7 s AAERHIRLEST, BMHRATINZ 2, BEEO S 7 7 A MERD LS ICFRRENE T,

- I'W------- . 1 enterprisedb edb 2097328 Jun 4 14:35 audit-20200811_143438.csv
- I'W------- . 1 enterprisedb edb 2097276 Jun 4 14:35 audit-20200811_143502.csv
- I'Ww------- . 1 enterprisedb edb 2097211 Jun 4 14:35 audit-20200811_143503.csv
- I'w------- . 1 enterprisedb edb 2097152 Jun 4 14:35 audit-20200811_143504.csv
ol TAE . edb_audit_archiver . edb_audit_archiver_compress_size_limit N
edb_audit_archiver_compress_time_limit . edb_audit_archiver_expire_size_limit N

edb_audit_archiver_expire_time_limit . ¥ K& ¢f edb_audit_archiver_expire_command (.

BE0 7 7 A VOEMEE AIAROM G 2 EMTT 2 L5 ICHRESNTVET,

edb_audit_archiver = on
edb_audit_archiver_compress_size_limit = 4
edb_audit_archiver_compress_time_limit = 0
edb_audit_archiver_expire_size_limit = 5
edb_audit_archiver_expire_time_limit = 0

edb_audit_archiver_expire_command = cp %p /home/edb_audit/backup-log/

EHRRTOBEER 77 7 A VIIRD LS ICERENE T,

- I'W------- . 1 enterprisedb edb 2097522 Jun 4 13:02 audit-20200811_125816.csv  <==_,
-.Shows non-compressed audit log files ready to be removed/expired

- I'w------- . 1 enterprisedb edb 2097510 Jun 4 13:02 audit-20200811_130215.csv

- I'W------- . 1 enterprisedb edb 2097336 Jun 4 13:10 audit-20200811_130947.csv

- I'W------- . 1 enterprisedb edb 2097271 Jun 4 13:10 audit-20200811_131034.csv

- I'W------- . 1 enterprisedb edb 2097246 Jun 4 13:10 audit-20200811_131035.csv

- I'W------- . 1 enterprisedb edb 2097289 Jun 4 13:10 audit-20200811_131036.csv

edb_audit_archiver 8 X — X —%, IO T 7 AN ZR a7 7 7 AV RHERLET, BER 74
L7 RV REEHAMB OO T 7 7 A VZREEL, D Ou T 7 s AVZEMHLE ST, 077 741D
BHWREZF 2 v 7 L TW3 & ZIZ, edb_audit_archiver 3%&E0 2774 L2 b VIZSMB Y Eon
77 ANEREEL, Bhour 7 > A VEHIBRL 3, T HIRIIADRK, BEEr 77 7 A LERD X
SRR ENET,

- I'W------- . 1 enterprisedb edb 63854 Jun 4 13:10 audit-20200811_131034.csv.gz
- I'W------- . 1 enterprisedb edb 63513 Jun 4 13:10 audit-20200811_131035.csv.gz
- I'W------- . 1 enterprisedb edb 63738 Jun 4 13:10 audit-20200811_131036.csv.gz
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expire 2%~ Fi&, postgresql.conf 7 7 A )L T edb_audit_archiver_expire_command = 'cp %p /
home/edb_audit/backup-log/' & L CHIESNE T, edb_audit_archiver IZdDa~<> FEFEITL.
0y 77 ANEEERS T4 L7 PUDBLHIBRT 2RIy 7Ty T T4 L7 PUIZa—L% Y,
JERE BARRYIN DR, N 77 v Tur T4 L7 PVIERD LS IERINET,

- I'w------- . 1 enterprisedb edb 2097522 Jun 4 13:02 audit-20200811_125816.csv.gz
- I'W------- . 1 enterprisedb edb 2097510 Jun 4 13:02 audit-20200811_130215.csv.gz
- I'W------- . 1 enterprisedb edb 2097336 Jun 4 13:10 audit-20200811_130947.csv.gz

3.5.9 Object auditing

AT 27 P LNLOBETIE FEDT — 7V LORED 7 — £ 1#8/F 555 (DML) 27— b X > b (SELECT
. UPDATE . DELETE. INSERT2¥) DA 7Y =7 M2 ERANCEHETE XS, A7V =7 FPLARNLDEH
TlX. edb_audit_statement S XA —&X—T (@) F£/21F (-) ZIEETAI LY. HEDODIL—T%
BODRN LD TEE T, DML X7 — b X ¥ b DOFEICOWTIE,  Selecting SOL statements to audit
ESIRLTIEI N,

ROMEZ % {#EF LT, SELECT . UPDATE . DELETE ., ¥ 7213 INSERT 27— bk X > h D edb_audit_statement
NRIRX—R—[EEIELET,

{ select | update | delete | insert }{@ | -}groupname

|

ZOHITIE. edb_audit_connect ¥ edb_audit_statement ZRDIEF 7 4L METHRESINE T,

logging_collector = on
edb_audit_connect = all
edb_audit = csv

edb_audit_statement = select, insert, update, delete

SELECT . INSERT. UPDATE. B XUDELETE <% FIC Ko TMUH X2 SQL X5 — + X~ F R
ENnE T,

HETEZT—EZR—2AtyTaiZROLEBEH T,

$ psql edb enterprisedb
Password for user enterprisedb:
psql.bin (14.0.0)

Type "help" for help.

edb=# SHOW edb_audit_connect;
__OUTPUT__
edb_audit_connect
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all
(1 row)

edb=# SHOW edb_audit_statement;

__OUTPUT__

edb_audit_statement

select, insert, update, delete

(1 row)

edb=# CREATE TABLE emp

edb-#
edb (#
edb (#
edb (#
edb (#
edb (#
edb (#
edb (#
CREATE TABLE

(empno NUMBER(4) NOT NULL,
ename VARCHAR2(10),

job VARCHAR2(9),

mgr NUMBER(4),

hiredate DATE,

sal NUMBER(7, 2),

comm NUMBER(7, 2),

deptno NUMBER(2));

edb=# ALTER TABLE emp SET (edb_audit_group = low_security);

ALTER TABLE

edb=# CREATE TABLE dept

edb-#
edb (#
edb (#
CREATE TABLE

(deptno NUMBER(2),
dname VARCHAR2(14),
loc VARCHAR2(13) ) with (edb_audit_group = low_security);

edb=# CREATE TABLE bonus

edb-#
edb (#
edb (#
edb (#
CREATE TABLE

(ename VARCHAR2(10),

job  VARCHAR2(9),

sal NUMBER,

comm NUMBER) with (edb_audit_group = high_security);

edb=# CREATE TABLE sal

edb-#
edb (#
edb (#
CREATE TABLE

(grade NUMBER,
losal NUMBER,
hisal NUMBER) with (edb_audit_group

high_security);

edb=# SET edb_audit_statement = select@low_security@high_security, insert@high_

—security-low_security, update-low_security@high_security, delete@low_security-high_

—,security;
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SET

edb=# SELECT reloptions FROM pg_class WHERE relname IN(emp, dept, bonus, sal);
__OUTPUT__

reloptions

{edb_audit_group=low_security}
{edb_audit_group=low_security}
{edb_audit_group=high_security}
{edb_audit_group=high_security}
(4 rows)

edb=# SELECT setting FROM pg_settings WHERE name = edb_audit_statement;
__OUTPUT__

setting

select@low_security@high_security, insert@high_security-low_security, update-low_
—,security@high_security, delete@low_security-high_security
(1 row)

edb=# SELECT * FROM emp;
__OUTPUT__
empno | ename | job | mgr | hiredate | sal | comm | deptno
- - Fo—mm - +--——= +-———= Fommm - +-———= F-————- Fommmm -

(0 rows)

edb=# SELECT * FROM dept;
__OUTPUT__

deptno | dname | loc
o e _ o _

(0 rows)

edb=# SELECT * FROM bonus;
__OUTPUT__

ename | job | sal | comm

- - +-———= e e

(0 rows)

edb=# SELECT * FROM sal;
__OUTPUT__

grade | losal | hisal
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edb=# INSERT INTO emp VALUES (7369, SMITH, CLERK, 7902, TO_DATE(17-DEC-1980, DD-MON-
~YYYY), 800, NULL, 10);

INSERT 0 1

edb=# INSERT INTO emp VALUES (7788, SCOTT, ANALYST, 7566, TO_DATE(09-DEC-1982, DD-MON-
<YYYY), 3000, NULL, 20);

INSERT 0 1

edb=# INSERT INTO emp VALUES (7566, JONES, MANAGER, 7839, TO_DATE(2-APR-1981, DD-MON-
<YYYY), 2975, NULL, 30);

INSERT 0 1

edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1

edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1

edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1
edb=# INSERT INTO
INSERT 0 1

dept VALUES (10, ACCOUNTING, NEW YORK);

dept VALUES (20, RESEARCH, DALLAS);

dept VALUES (30, SALES, CHICAGO);

dept VALUES (40, OPERATIONS, BOSTON);

bonus VALUES (SMITH, CLERK, 800, NULL);

bonus VALUES (SCOTT, ANALYST, 3000, NULL);

bonus VALUES (JONES, MANAGER, 2975, 300);

sal VALUES (3, 800, 1500);

sal VALUES (2, 2975, 4000);

sal VALUES (1, 3000, 5000);

edb=# UPDATE emp SET sal = 5500 WHERE deptno = 10;

UPDATE 1
edb=# UPDATE dept
UPDATE 1

edb=# UPDATE bonus SET sal

UPDATE 1

edb=# UPDATE sal SET losal

UPDATE 3

edb=# DELETE FROM
DELETE 1
edb=# DELETE FROM

SET loc = BEDFORD WHERE deptno = 20;

4000 WHERE ename = SMITH;

5000;

emp WHERE deptno = 10;

dept WHERE deptno = 20;
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DELETE 1
edb=# DELETE FROM bonus WHERE sal = 4000;
DELETE 1
edb=# DELETE FROM sal WHERE losal = 5000;
DELETE 3

enterprisedb L —H# — ¥ edb T — XX — R D edb_audit_statement % T X — X —
% 'select@low_security@high_security, insert@high_security-low_security,
update-low_security@high_security, delete@low_security-high_security' WK &E T % & .
7 7 ANVADEEER I (@ ZE&H, - FRIV S 5 SELECT . INSERT . UPDATE ¥ 7213 DELETE A7 — k X
VINERETEET,

0777 ANLDT—TILDIGE .

» select@low_security@high_security i, low_security 3 & fhigh_security B5& 7L — 7D
SELECT A7 — M XV P 2EEEL X7,

e insert@high_security-low_security /& high_security ® INSERT A7 — b XV FEE&E L,
low_security Bi& 7L — 7D insert A7 — b X~ M EBRAL T,
o update-low_security@high_security !Z. high_security ® UPDATE X7 — h X F ZEEHE L.

low_security Bifr 7 /L— 7@ update 27— b X ¥ b RRI L 3,

» delete@low_security-high_security !¥ low_security @ DELETE A7 — h XV b EEEHEL, 1
777 ANANDT — 7LD high_security BEEH 7V — 7D delete 7 — b X ¥ P ZERAL E 35,

EREINBEBEO 77 > A VIR EENE T, (BEEn sy bV EgEISh, EEITICHERENE
T, AR 527201 BEr sy M) OBICEAITHEAINE LT,)

2021-07-20 01:45:27.077 IST,"enterprisedb","edb",87490,"[local]",60f662f7.
155c2,1,"authentication",2021-07-20 01:45:27 IST,5/1,0,AUDIT, 00000, "connection.,
—authorized: user=enterprisedb

database=edb",,,,,,,,, ", "client backend",,"","","connect"

2021-07-20 01:50:40.125 IST,"enterprisedb”,"edb",87490,"[local]",60f662f7.
155c2,2,"SELECT",2021-07-20 01:45:27 IST,5/13,0,AUDIT,00000, 'statement: SELECT * FROM.
S€MP;", s

"psql","client backend",,"SELECT","","select"

2021-07-20 01:50:53.778 IST,"enterprisedb","edb",87490,"[local]",60£f662f7.
155c2,3,"SELECT",2021-07-20 01:45:27 IST,5/14,0,AUDIT,00000, "statement: SELECT * FROM.
—dept;", .,

"psql"”,"client backend",,"SELECT","","select"

2021-07-20 01:51:05.306 IST,"enterprisedb","edb",87490,"[local]",60f662f7.
155c2,4,"SELECT",2021-07-20 01:45:27 IST,5/15,0,AUDIT,00000, 'statement: SELECT * FROM.
—bonus;",,, .55,

"psql"”,"client backend",,"SELECT","","select"
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2021-07-20 01:51:14.874 IST,"enterprisedb","edb",87490,"[local]",60£f662f7.
155c2,5,"SELECT",2021-07-20 01:45:27 IST,5/16,0,AUDIT,00000, 'statement: SELECT * FROM.
—sal;",, 00

"psql","client backend",,"SELECT","","select"

2021-07-20 01:52:53.413 IST,"enterprisedb","edb",87490,"[local]",60f662f7.
155c2,6,"INSERT",2021-07-20 01:45:27 IST,5/24,0,AUDIT,00000, 'statement: INSERT INTO.
—bonus VALUES (SMITH, CLERK, 800, NULL);

"y psql”,"client backend",,"INSERT","","insert"

2021-07-20 01:53:02.945 IST,"enterprisedb”,"edb",87490,"[local]",60f662f7.
155c2,7,"INSERT",2021-07-20 01:45:27 IST,5/25,0,AUDIT, 00000, "statement: INSERT INTO.
—bonus VALUES (SCOTT, ANALYST, 3000, NULL);

My sssssss pSql”,"client backend",,"INSERT","","insert"

2021-07-20 01:53:12.064 IST,"enterprisedb","edb",87490,"[local]",60£f662f7.
155c2,8,"INSERT",2021-07-20 01:45:27 IST,5/26,0,AUDIT,00000, "statement: INSERT INTO.
—bonus VALUES (JONES, MANAGER, 2975, 300);

My sssssss psql”,"client backend",,"INSERT","","insert"

2021-07-20 01:53:23.836 IST,"enterprisedb","edb",87490,"[local]",60f662f7.

155c2,9, "INSERT",2021-07-20 01:45:27 IST,5/27,0,AUDIT,00000, 'statement: INSERT INTO.
—»sal VALUES (3, 800, 1500);

"y psql”,"client backend",,"INSERT","","insert"

2021-07-20 01:53:33.280 IST,"enterprisedb”,"edb",87490,"[local]",60f662f7.
155c2,10,"INSERT",2021-07-20 01:45:27 IST,5/28,0,AUDIT, 00000, "statement: INSERT INTO.
—.sal VALUES (2, 2975, 4000);

My sy pSql”,"client backend",,"INSERT","","insert"

2021-07-20 01:53:42.388 IST,"enterprisedb"”,"edb",87490,"[local]",60£662f7.
155c2,11,"INSERT",2021-07-20 01:45:27 IST,5/29,0,AUDIT,00000, "statement: INSERT INTO.
—sal VALUES (1, 3000, 5000);

My assssss psql”,"client backend",,"INSERT","","insert"

2021-07-20 01:54:17.126 IST,"enterprisedb","edb",87490,"[local]",60f662f7.
155c2,12,"UPDATE",2021-07-20 01:45:27 IST,5/32,0,AUDIT,00000, "statement: UPDATE bonus.
—SET sal = 4000 WHERE ename = SMITH;

" sy psql”,"client backend",,"UPDATE","","update"

2021-07-20 01:54:34.344 IST,"enterprisedb”,"edb",87490,"[local]",60f662f7.
155c2,13,"UPDATE",2021-07-20 01:45:27 IST,5/33,0,AUDIT, 00000, "statement: UPDATE sal.
—SET losal = 5000;

"y ssssss, PSql","client backend",,"UPDATE","","update"
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2021-07-20 01:54:45.887 IST,"enterprisedb","edb",87490,"[local]",60£f662f7.
155c2,14,"DELETE",2021-07-20 01:45:27 IST,5/34,0,AUDIT,00000, "statement: DELETE FROM.
—emp WHERE deptno = 10;

My sssssss psql”,"client backend",,"DELETE","","delete"

2021-07-20 01:54:54.513 IST,"enterprisedb","edb",87490,"[local]",60f662f7.
155c2,15,"DELETE",2021-07-20 01:45:27 IST,5/35,0,AUDIT,00000, "statement: DELETE FROM.
—~dept WHERE deptno = 20;

" sy psql”,"client backend",,"DELETE","","delete"

3.6 Unicode collation algorithm

Unicode Collation Algorithm (UCA) %, Unicode 7 — X ZHEB X VT 2 h XA &~ 4 XA[gER T iE%E
EFRT 5118k (Unicode Technical Report #10) T3, Collation i%, SELECT ‘- ORDER BY A]JD & 5 IZ7 —
REWMNEZLGEZERLE T, EBIE. KD/hE0n. KD REWV, 3L WEEFCHIPHZ 6 H
THMRICEEL £ 7,

ARARIA A, KDL S RS FIERBHTHEELRERTT,

o Unicode IZFRZEDEEBEZYE—F LTVET, WL OH»DSFEICHLET 2 7RE 0 B 3 X F13.
S TELRZIEFTHREINLZ Z DR THEINIGERD D £3,

¢ TRV IMRULTY MR DRIEDSEDO T L HITFREIN I LFIE, BBl > T FHEIN
LRABICEEE5ZET,

o SEEIC X o TiE. BHOER T 2 XFOMHAEDEE. ZOBEEIERICE L CTH—OXFEL LTHKS
PERHD FT,

¢ BRI Lo TFOREBTOVWTRNEDH AN D 258050 £F, L 2R INCFOX T2
CXFDORXFORNCIRET 20 ZOHITT20ERDH D %5,

¢ PUR—RATNE, N TV, FRIFAR—ANFEREDHGEAPRBES — 7 Y ATERT 3.
NFEHNCFEE LR WDLD XD ICHICHR T30 S 0BT A3RERDH B HGELH D T,

Unicode D3Y R— F T AWALBOEETCINSGDONY L -2 a2 IRTEZL L, BEERZIET
372 DRFEDRME R BING B3 HIENMHETT, 24U, Unicode BET LI Y XLDEHETLIHDTT,

FAIR: X512, ICU A (Unicode AT IV X LADFEE) 2HHT2H 5 1 DOFEII A7+ —<
ATT, BYV—A Ty 7 2ADEREEDIREZ XA 71X, JEICU HEEIH D 3R O F0 KT
TTXFd, FlRA7+—<YRADMALIZ. ARL—F 4 VI RFLDNN—Tay, TFAINTF—X
St BLXUOZOMOERIC XL > TEEZD 3,

UFRDE27yarTid, EBRBE7Z LI X L0 EMELOMBICHIHLE S, 71TV XLEZFD
EREFIEEICERETHD., SFXERANV IS arpHi0H, FliconTIE, Z2hsnkrya
VTHIHENTVWARRFF 2 XY F2BRLTL XN,
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3.6.1 EXH% Unicode BE 7L X LDEER

Unicode JEE 73V X L DRRIGHIZ. Unicode Technical Report #10 TIEESINTWVWE T,
http://www.unicode.org/reports/tr10/

ICU - International Components for Unicode %% < OFHLERZREML 3. BREOWRDOFTHIZ, XD
Web ¥4 N TROIFBZZENTEET,

http://userguide.icu-project.org/collation/concepts

Unicode BE& 7L IV X L DEARNLHERIZ., < LF LLHEBROFHTY, Z4Ud. ROFEEXITLAR
LIDBEL LS5 LTYRFNINTOVAZHDL NADERINZ I EPERLET, &L~k It
DXL THEEBLET, XFME. BOUIWCL~L 1 2RRENETI4 <Y L~ULRER L THEX
E

T4V LARVCEDSOWTEFZRETEZ 258, 7LV XLETT T, 774 <V LUZHED
mf%ﬁ%&if%tm%n‘kﬁ/&Uv«»@VNwzﬁﬁ@éhi?o:%vxwm%dmfﬁf
ZRETEDZLEEI TV XLDFEITEN, ZRUHOGEEFZ=RL U HEHAEINE T, @, #ioD
u«wf%&f%&m%AkﬁF%&iﬁém%%&&47v—7v«w#%bifo

o LRI I-BEEAXFZOTIL NIV, XFRB TR EDEALFDOIEFT, A < BREDEWHSIRED
9,

o ¥R YL 2T TRV D2 LAIL,

¢ LARNILZHT—ZADE3Z LA T4V LARALERITEICZT LARLDE LB WIES, 7 —
ZDBE N EoTa < AREDIEEDRHRE D T3,

o FRLAUL 4 MJFRDE 4 LN,

e LRILSAALTL—IDEA—L AR, =R K. =R, EEORDLRAVERRWVGE, a—
FEA Y MEREDMDEC L > TIEESRE D £9,

3.6.2 Unicode OEEI>VHR—x> b+
Unicode @& 7 L3V X &1&, International Components for Unicode (ICU) 2MEt3 24— >V -2V 7
P27 & THEEXNTVWEST, 2OV I rv 27 C/ICH+BEUYJava o4 77V DY b T,

EDB Postgres Advanced Server Zffif] L C, ICU a2 ¥ K—3 > b ZIEUH L TRERERT 2546, R
ICUREB LI T,
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O7—ILOBE

s — LV OREZERT 256, @, ffESin s —LVOHRFERS N ICU it Rtsh £ 7,

ICUYa—b74—Lik BEDTu T 4 THIBEEMRHEET 2 /HIETT, Collation Attributes
. BEBMICET 2 BMERZBML 5,

0 —UZid, FEERSI N ICU EHiERH D £3, »o —1 0 ICU Ik, FED R 7 — I
HHEHXNW2BEBUREPHAAENTVWET, XD, Zorsr—LoBEBHEDY X &K%
BETAHEN L b7, BEER T a AnERIbLINE T,

AT LA A1 pg_catalog.pg_icu_collate_names IZid. @7 —1D ICU DO LETDO Y R b A3
BENTVWET, ICU DFEWERDOHAETE, 5 icu_short_form 2V X P TR TVE T,

edb=# SELECT icu_short_form, valid_locale FROM pg_icu_collate_names ORDER BY
valid_locale;
__OUTPUT__

icu_short_form | valid_locale

LAF | af
LAR | ar
LAS | as
LAZ | az
LBE | be
LBG | bg
LBN | bn
LBS | bs
LBS_ZCYRL | bs_Cyrl
LROOT | ca
LROOT | chr
LCS | cs
LCY | cy
LDA | da
LROOT | de
LROOT | dz
LEE | ee
LEL | el
LROOT | en
LROOT | en_US
LEN_RUS_VPOSIX | en_US_POSIX
LEO | eo
LES | es
LET | et
LFA | fa
LFA_RAF | fa_AF
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DB U T, BEou s — Lo ICU EBHEEDOT 7 4L F OEER, 207074 B F—N—54 F53
BEBEBMYEEETZIICED A —N—F 4 FTEZT, JTHUIOVWTIE, ROt 7 > a yTALE T,

REREM

ICURBEZIERT 2 & X, IR ERFEZIEE T2 0EDH D £, Locale Collations TarlHL
& oic, ZHGEE, BNOv S, —1 0 ICU HWERTHEITTE 9, 72720, & b BRI RIEHRI%
ELEET. BARMZMHEHLTRBE a7 1 ZIEETE T,

BEIEFEEE. TF A N XXFHNORENERFERET 37D LF e T3 FEOL—LEERLET,
Unicode &, E., g, LI U TCEEXERANYV L -2 a9 VCIAREE LY V2 I AN—TF 372D, &
nooRBEBHIZIERICEMETT,

& E D2 TIEMZR B & HHEICOWTIE, XD ICU - International Components for Unicode Web
4 D+t a ¥ [Collator Naming Scheme] #ZZIRL TL 7Z& W,

http://userguide.icu-project.org/collation/concepts
PURE, WERME L, ICU MWEROTTEZEH L TEEY 2 TEOHEBELZMETY

HFHREREMEE, ROEREZIZV A PSNTOERLFTERINE T, FEBUEDOEMRMEZ, 220 ZHIC
RENTWVWEIA—-FTIHEENE T, —Hoa—FE, IXRTOBHIC—BRNZERZR >TwEd, X
. BUEAZICRET S ZERLET, O BREZA VICRET S I LEZEKLE S, DX B
MWe 77+ MACRET 5 e Z2EKRLET,

« A-X8 (N S. D), ZEH., AR, LS R Y OEHTOUMZMM L £3, HHA (N) 12K
ET B, AIETFOENITOEWERICHEEETHONET, 27 (9) KHRETHE, 7]
EXTFDEVEIHEDEETIIH D FHA (DF D, R—AXFRHET 5 & S ITAIEFIIEMR S
nEI),

e C-7—RT77—RAF X\ L. U. D)o MNXFERULAXF (L) DEHIZY —MT 20, KXF%F
U/ (U) ORIICY = 32226 L E T, 47 X)) & 8%, hF (L) BREREEIC
EEXNZE T,

e E-7—ZLAJL (Xi O. D)o Strength B MHAGHODETHET 2L, ¥ —ALVVEKET 7+
Y NEEMATAGEHERINE T F—R,

e F-7SVREBEDHEE (X, 0. D)o onICHRKET D L. HFXDT7 IV AFEr — )L RAMIZ, 2K
H7EN (772> FDFFE) BXXFHDO®RAD1EY — P ENET,

o oH #4383 (X, O, D),

e N-IERIEFTvY (X. O. D)o LD/ DICTF A N ERBWERET 20502 HEL 75,
EHEE, BR2a—RFRRA V=T Y ADE X FEERT D, ZO LI BRXFERINEZF
AT 3 v 2 ICHEAS I FR T, TFR FOEENRFRSEOMERRVES, 77 7,
BRFV S XFE AT TAFE. LU T 4 —iB RARE. NMFLEBEREOSEEE. EHtF v 2%
AVCHELTHERT 2HE DD F3,

o SHEE (1. 2. 3. 4. L. D)o [HEUCHHAINZRABE L ~NL, LFEFIRBEE BT 2 &

2. 7272V PRI RKLFENLFPERSINLEINEIDITHELE T, BHFIEILVAAVERLF
T IOREF, FLESZERLET (DFD. LARLS),
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o T-ZH D5 (16 EH) . Alternate BVESTEAAT (N) ICHREINTOVRWEFICOAMEA I E
To 16 ERIE, METEZ2 L ARSINIBRRO TS —Fr Y AZIEELET, b 23, ZHITE
HTE 223, AIHOAIEXFIIEMRTERVES, 0020 I28%E X417z Variable Top 1 S ICEE X
7z Alternate JE1E ¥ 3 1T E S 47z Strength @M & ITHRESINF T, 13 16 #E 0020 T, v
DAR=RA, BT AT 4—=F, Fx Vv IV X—=rREDMODIFFRROAZELFITIE,. 0020 K
WOMEDH D £F, TRTORRATRERARARICIZ 0020 X D REWELD D £5,)

—HDBEEE L Z0EIZ. BEEEOYF HNOBHETER NS TF R P XFHITRINE T,
ROFNTRT L5112, BEUBMEDORTIZ, 7YX —RAT7LFTRORTIHEEEINET,

AN_CX_EX_FX_HX_NO_S3

07 —L®ICU it L DICHREBMEEEL T, 27— LDFT 7 3L bOBMUHREEA—N—F 4 F
TE%9d,

BURIE. LROOT &\ 5 #4HiD ICU DR 2 O Z O ERIEMED R T TEE T 2HIT 5
AN_CX_EX_LROOT_NO_S3

BIOBITIE, BB () PEATER Y WIREZINTWE T, Case First BN (O &, off (X) 2%
EINTVET, Fr—ALUVEHE B) 347 ) IKERESNTVWET, EFRMEE QD X (0) ITERE
TNTVET, BEREME (S 1E. 3RV 3 ICREINE T, LROOT X, ZH5DMDEMEDZHE % i
AL TW3 ICU O T,

3.6.3 BEDEMA

LU EREINICU BBEIX. COLLATION "collation_name" fij% SQL 2~ > FTH T E 33577 (
CREATE TABLE 227 Y KOFIHEE, %721 SELECT 2~ > KD ORDER BY AJOA BN THEATE 3,
T, KREDHEFEITHD W ICU A DIER A DB Z W< D27R L £ 7 (en_US.UTF8 ),

N5 DFITIE, ROFFEZERO ICU BEDERE N E T,

M8 icu_collate_lowercase \&. NILFOLF R RKXFORNZY —FLET (CL),

H8& icu_collate_uppercase (¥, KXFDOXFZMIET 2/ NCFOHRNTY — P LET,

P& icu_collate_ignore_punct i2& D, YV — MHICAIAENT (FFH L AFHA) PEHAINEST (AS),

B8 icu_collate_ignore_white_sp IC & D, ZEHSRZ DMODIERROAIE L FIXY — bHICEH I N E
IO, BRI TWBAE Y (AFis) IERIAEEA (AS. T0020 ),

CREATE COLLATION icu_collate_lowercase (
LOCALE = en_US.UTFS8,
TICU_SHORT_FORM = AN_CL_EX_NX_LROOT
)H

CREATE COLLATION icu_collate_uppercase (
LOCALE = en_US.UTFS8,
ICU_SHORT_FORM = AN_CU_EX_NX_LROOT
DK

RD_R—J1ZHK )

3.6. Unicode collation algorithm 167




EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

HIDR=I D 5 DHEE)

CREATE COLLATION icu_collate_ignore_punct (
LOCALE = en_US.UTFS8,
ICU_SHORT_FORM = AS_CX_EX_NX_LROOT_L3
)3

CREATE COLLATION icu_collate_ignore_white_sp (
LOCALE = en_US.UTF8,
ICU_SHORT_FORM = AS_CX_EX_NX_LROOT_L3_T0020
);

AR WMEZMENT 2L 21T, LROOT MEZEET 2 @MAfEE s Tna &, ICU 2EME L &S
Ay —IBERT2LERDD T,

RDpsql a~v¥ Rk, BEZVYRMLET,

edb=# \dO
__OUTPUT__
List of collations
Schema | Name | Collate | Ctype | ICU
- - et ettt e i o B e e T
enterprisedb | icu_collate_ignore_punct | en_US.UTF8 | en_US.UTF8 | AS_CX_EX_NX_
—LROOT_L3

enterprisedb | icu_collate_ignore_white_sp | en_US.UTF8 | en_US.UTF8 |
AS_CX_EX_NX_LROOT_L3_T0020

enterprisedb | icu_collate_lowercase | en_US.UTF8 | en_US.UTF8 | AN_CL_EX_NX_
—LROOT
enterprisedb | icu_collate_uppercase | en_US.UTF8 | en_US.UTF8 | AN_CU_EX_NX_
< LROOT
(4 rows)

RDT =T NVDPERE N, T—EHBANENET,

CREATE TABLE collate_tbl (
id INTEGER,
c2 VARCHAR(2)
)H

INSERT INTO collate_tbl VALUES (1, A);
INSERT INTO collate_tbl VALUES (2, B);
INSERT INTO collate_tbl VALUES (3, O);
INSERT INTO collate_tbl VALUES (4, a);
INSERT INTO collate_tbl VALUES (5, b);

RDR—=J1ZHK )
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INSERT INTO collate_tbl VALUES (6, c);
INSERT INTO collate_tbl VALUES (7, 1);
INSERT INTO collate_tbl VALUES (8, 2);
INSERT INTO collate_tbl VALUES (9, .B);
INSERT INTO collate_tbl VALUES (10, -B);
INSERT INTO collate_tbl VALUES (11, B);

RDOZIVIF. TIANLFORBERMFHLTH c2 THIRFEZET, 9. 10. BLL 11 D id FEZE>
AT (ZEE e AHE) ZERXN, XFBTY—FENBZEIKHERLTLEZ Y,

edb=# SELECT * FROM collate_tbl ORDER BY c2;

__OUTPUT__
id | c2
gl ___
7 | 1
8 | 2
4 | a
1 | A
5 | b
2 | B
11 | B
10 | -B
9 | .B
6 | ¢
3 | C
(11 rows)

RDZ TVIF, HA icu_collate_lowercase Z{HH L THlc2 TY—bFLET, T LD, IhXFDOX
FOFE CEALFORLFORNCY — b INE T, Fio. ANBEMHIE, R—AXFERHIKT 2 & 22r[%
FEREUCLALVTY = MEZED S0, 9. 10, BLU 11 D id @z 21705V — bV R b OEFHICR
REND ZLIWHEBRLTL XN,

edb=# SELECT * FROM collate_tbl ORDER BY c2 COLLATE "icu_collate_lowercase";

__OUTPUT__
id | c2
e o
11 | B
10 | -B
9 | .B
7 |1
8 | 2
4 | a
1 | A
5 |b
2 | B

RDR—=T1ZHKi )
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6 | c
3 | C
(11 rows)

RDZ VX, A icu_collate_uppercase ZfHHLTH c2 TY—bLET, ZHUI. KXFOXF%
[F] U A F D/ FORNTY — F L ET,

edb=# SELECT * FROM collate_tbl ORDER BY c2 COLLATE "icu_collate_uppercase";
__OUTPUT__

id | c2
g __
11 | B
10 | -B
9 | .B
7 |1
8 | 2
1 | A
4 | a
2 | B
5 |b
3 | C
6 | c
(11 rows)

RDZ VX, A icu_collate_ignore_punct ZHEHL Tl c2 TY—FLEF, ZHiCLD, A[ZE
FHOWEHREINL 720, idEA 9, 10, BLU 11 DITIE, RSN AIELFOERICHSXFBTY —
FLET,

edb=# SELECT * FROM collate_tbl ORDER BY c2 COLLATE

"icu_collate_ignore_punct";

__OUTPUT__
id | c2
o
7 |1
8 | 2
4 | a
1 | A
5 | b
11 | B
2 | B
9 | .B
10 | -B
6 | c
3 | C
(11 rows)
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RDZ T VX, MBS icu_collate_ignore_white_sp ZfEF L THl c2 TUREZ T, RED AS BX
10020 JEHEIC X D, 16 R D 0020 LIRD I — FRA ¥ F 2HOR B X FIIERINE T, 16 ERD
0020 X h KZ\wa— RS ¥ M EROAIEXFIEY - MZEENFE T,

AR—ZAXTE (16 D 0020 ) THEE 2 id DfEA 11 TH 21T1E. XFBTY—bENEF, idfEN9
BLUL10THD, 16 EHD 0020 & D KE WK RABER AT A TIHE 217X, 205 DRFEDR[EXLFEH
NR—ANERHBTAL ZICEICLNLTY — MEZEENE 0, V— M) X MOEHEICERINE T,

edb=# SELECT * FROM collate_tbl ORDER BY c2 COLLATE

"icu_collate_ignore_white_sp";

__OUTPUT__
id | c2
g ___
10 | -B
9 | .B
7 |1
8 | 2
4 | a
1 | A
5 | b
11 | B
2 | B
6 | c
3 | C
(11 rows)

3.6. Unicode collation algorithm 171






173

£4E EDB Resource Manager

* EDB Resource Manager *!%. EDB Postgres EDB Postgres Advanced Server 7' Bt AT 215 4R
L—T 4 YT RT LY — XD Z i3 % #aE 24215 %5 EDB Postgres Advanced Server D%
BT

COMEEICE D, FFEDI AT 4V Y — A% HIHAREICHEBIEHB X OG5 20580 H 5 Fat An
LYATLERETEET,

LURiX. EDB Resource Manager DfHFICBH T2 WL O DERELRA ¥ T,

- EDB Resource Manager DHEA I Y R—% ¥ NIV Y =RV —=FTF, UY—XJ)I—TFZ. EDB
Postgres Advanced Server £ ¥ XA X Y AND TR TDT —XRX—XATHEHARERARINE DO/ — L7
N—=TTHYH, SEZTERVY-AEHFIRZERTEET, HEDY Y —RXTN—=TDRX Y N— LT
&b 24T &4 7= EDB Postgres Advanced Server 72t 21X, 71— FHDITRTHOTat 2D Y — A ff
HEOERID 7N — 7 TERS MR < 1ITHERF 2415 X 512, EDB Resource Manager 12 X - CHillf#l X
nxd,

)Y =R N—TOER, EE, HlFRE. T-XERSBEOATY FTITVWET, ZhbDa~vy Rid,
A== 2 —HF — R EFHFOTFT —EAR— 2L —F—DABFEHTEET,

e VY —RTN—=TFRZ/TZIRTOTat ZAOHWOEFHHEL NLE, VY —XZATNFA—
R—TEHRSINE T, EDB Resource Manager THAEV RK— XN TWRXEXERXAS TOI R T
LYY —=RZE, XEXFERVY—RARA T RTGXA=R=—DH D FT,

o« ZNFNDYV Y —RARA TNRIGX—R—DEREDELIEEDOV Y — RNV —TRIERTE 3720,
VY — 2N —TF T ICBRZHEBLRLVEERTEET,

+ EDB Resource Manager 1%, VY =XV —7HNOTa A% LT, VY —AHEREL ) Y —AX
A TRGRX =R —TERINEHFEECITRE £, VY — RN —FIIRENERSNZY Y —R
RATRTR=R=DERD 256, FFEDY Y — AKX A TTE, EEOV Y —RAHEPERIN:
VY —=RARA TNRG A =R —GE XD SRR NGED DD £3, 4. EDB Resource Manager
DEBINLEVY —ZAZATREZFOIRTDNY —XEERINLHIBACHERFL LS T3
Tuat 22T 5720 TY,

o EHFTRER Y Y — ATV —TDERL ZD Y Y —RAX A TRER, HHEDZ 0 - 27 a5 &0
TWHNEINE T, LiehoT, VY —=AZL—T7E, FFED EDB Postgres Advanced Server £ > A
RYANDITNRTDT —XRX—ZATHHTEET,

» edb_max_resource_groups i/ ¢7 X — & =%, EITHO TR FARICT 7714 JICTE3Y
V= RAIN—TDERBERELET, 774V PEREF16HDY) Y —RATV—TFTF, DT
X =R —ADEHIL, T—EZRXN— 2 — N"NOHEHEHRFICENCRD 5,

- SET edb_resource_group TO group_name 2> KT, BHED Tt AR ELZV Y —ZA T L—F
WZE|D Y TFF, RESET edb_resource_group 2> K ¥721% SET edb_resource_group TO DEFAULT %
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HHLT, VY XN —hoHEO ot 2 2HIBL 9,

« FI7FINLIFDY Y —RFZ)—F, ALTER ROLE ... SET a~Y FEfEHA L To—iZ, 721X ALTER
DATABASE ... SET2X Y RTT—AR—RAIEDHTEZ P TE%9, postgresql.conf 7 7
ANV TR—=R=FFBETDHILIWTED, T—ER=ZAYF =N YRRV ALK T 7 4L DY
V=R N—=TZE DB TEIeNTEET,

T BR—AYP =N VARV ADNY T T T T 7 A M) V=R N—T%ED 55513, pg_dumpall
NI T79Ta=T4 VT4 2T 74N IRETHHALEST (DF D, --globals-only. --roles-only
. ¥72l%--tablespaces-only ¥ 7> a VEELEEA),

41 VY —RJN—TDIER L EIE

Dt rYaryTHAT AT —RERSE A~V NI, VY XL —TOMER e EHZREAEL 3,

411 VY —=RTIWN—T=EKT S

CREATE RESOURCE GROUP <Y FZHHAL T, LW Y —2 7L —F2ERL £7,

CREATE RESOURCE GROUP <group_name>;

4.1.2

SEI:I

BR
CREATE RESOURCE GROUP <Y R, BEXN/LHTDY Y — ATV —TE2ERL £ F, RIZ, ALTER

RESOURCE GROUP a~< > FZEM LT, 77—V Y —RHlRZERTEET, VY -7 — T3,
EDB Postgres Advanced Server f ¥ AR Y AND TR TDT —RR—=ZANH 7 72 ATEET,

CREATE RESOURCE GROUP a~< Y FZfH T 512, A——2—HF —HERBIHETT,

41.3 NFA—H—

group_name

VY —2 Z)N— 7D,

4.1.4 4|

ROFITIE. resgrp_a. resgrp_b. B resgrp_c LWHIELRID 3 DDY Y — AT —FHIERE 1
R
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edb=# CREATE RESOURCE GROUP resgrp_a;
CREATE RESOURCE GROUP
edb=# CREATE RESOURCE GROUP resgrp_b;
CREATE RESOURCE GROUP
edb=# CREATE RESOURCE GROUP resgrp._c;
CREATE RESOURCE GROUP

RDZ TV, edb_resource_group A X B ITHNDY Y —ZAT)NL—TDTY MY ERRLET,

edb=# SELECT * FROM edb_resource_group;
__OUTPUT__
rgrpname | rgrpcpuratelimit | rgrpdirtyratelimit

resgrp_a | 0| 0
resgrp_b | (VI ()
resgrp_c | 0| O
(3 rows)

41.5 ALTERVY —XJ I —7

ALTER RESOURCE GROUP a2~ FEHL T, MEFEOV Y —RI7V—TDOBMHEEELE T, a~v v
XX 3 0DEADH D £ 5,

BHIDT7 +—2LF, VY —R TNV —TOLHEEBELE T,

ALTER RESOURCE GROUP <group_name> RENAME TO <new_name>;

2EBFHD 7 4 —2lF, VY —RIN—A2Y) YV —RA& A4 THEH Y TE T,

ALTER RESOURCE GROUP <group_name> SET
<resource_type> { TO | = } { <value> | DEFAULT };

3BHD 7 +—L1F, VI —RARA TOEY Y TEIN—THADT 7L ZVty FLET,

ALTER RESOURCE GROUP <group_name> RESET <resource_type>;

4.1.6

%

B3

ALTER RESOURCE GROUP <Y Kix., BIfFQO VY —ZA7 N — O EDBHEEZEH LT,
RENAME TO A) 2 L7=B#IDOERIZ. BEFEDVY Y —ZA 7L —FIZH LWEARIZEI D ¥ TE T,

SET resource_type TOfJZ{FEH L7z 2 BHOHERIE, F8EXINV T INEE Y Y —R XL F12EHY
T, DEFAULT DMEE XN B Y —RAXA TR )ty bLET, VYV —RAXA 7% DEFAULT IV
Ty FPEREERETDIE, VY —RATN—TWIEFDY) VYV — R XA FIZERINFIRL W & 2 EK
LET,

41. VY —RTIN—TDER L EER 175




EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

RESET resource_type A2 &L 3 HEHD 7 + — 2%, RO LS CI/N—T DV Y —2A XA T2V ty
FLET,

ALTER RESOURCE GROUP a2~ Y RZ{HHT 5121k, A — 8— 2 —P —MRPIHETT,

417 NTAX—H—

group_name

EHT 2 Y — A7 V— 7D,

new_name

VY =R ZN—ZED YT HH LW,

resource_type

HFHEDEZFRET DV Y —ADXA TRIEET DV Y —AXA TRI A=K —,
value | DEFAULT

value ##8E€ L7=355. resource_type XA T 3V 7 F)U{H, DEFAULT Zi8EL7=HE. VY —A 7
L— 7%t LT resource_type DEDHETE2 Vv FLET,

4.1.8 il

LI RiZ. ALTER RESOURCE GROUP 2=~ ROflT7F,

edb=# ALTER RESOURCE GROUP resgrp_a RENAME TO newgrp;

ALTER RESOURCE GROUP

edb=# ALTER RESOURCE GROUP resgrp_b SET cpu_rate_limit = .5;
ALTER RESOURCE GROUP

edb=# ALTER RESOURCE GROUP resgrp_b SET dirty_rate_limit = 6144;
ALTER RESOURCE GROUP

edb=# ALTER RESOURCE GROUP resgrp_c RESET cpu_rate_limit;

ALTER RESOURCE GROUP

KDY TVYIX, edb_resource_group A X B FZ DIk VIZNF % ALTER RESOURCE GROUP 2<% > KD
HRERLTOVET,

edb=# SELECT * FROM edb_resource_group;

__OUTPUT__

rgrpname | rgrpcpuratelimit | rgrpdirtyratelimit
o e ______ e ____
newgrp | © | ©

resgrp_b | 0.5 | 6144

resgrp_c | O | ®

(3 rows)
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419 VY —-RJ)IN—T=zrOv~

DROP RESOURCE GROUP a~ Y REMHHL T, VY —RIIL—7%2HIFRL £3,

DROP RESOURCE GROUP [ IF EXISTS ] <group_name>;

4.1.10 FiBAH

DROP RESOURCE GROUP 2 Rif, f8EXNARIDY Y —ZA 7L —TZHIBRL %3,

DROP RESOURCE GROUP 2~ REM T 212, A — 88— 2 —HF —MERBIHETT,

4111 NI A—2—

group_name
HkRd 210 YV — X7 I— T D4,
IF EXISTS

VY —RIN—=THBFELBRVGETH LI —2 A0 —LEtHA, ZOHE, BHINHEITEINET,

4.1.12 4l

ROFITIE. VY —RZ )N — 7 newgrp ZHIBEL 5,

edb=# DROP RESOURCE GROUP newgrp;
DROP RESOURCE GROUP

4113 VY —=RT)IN—TADO7O0CZADEDYHT

KIZRT X 512, SET edb_resource_group TO group_name 2~ REFHL T, €LY VY —R 7
N—FWHED oL 2 2E DY TET,

edb=# SET edb_resource_group TO resgrp_b;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group
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TN—TDYY—ZAZA TEFHEIZ. REO T X TTIICEMIEYET, Zoa<wy FE2FEHL T,
RIEO 7o RICE DY THATWRY Y -V —TF2LET 22, HiLLEbY Tz L—TD
VY —ZARA TREDT SITEMZIED $5,

BEEDVYY — R N—T"a—)L, T—ER—Z, FHET—ER—ZAYF—N— [ V2R ZAEKIZE|D
TRk, nteRAEBETY Y —ATINL—TICEDLIENTEET,

ALTER ROLE ... SETa~ Y FZHL T, 7741 DYV -2 N —TF20— ) )LICEHYBTEZ N

T %9, ALTER ROLE 2 < ¥ FOFICDOWTIE, ROBGFATIZH % PostgreSQL 27 ¥ 2 X > b 25
LTL72ZW,

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

T 7 AN EDY Y —RAZ)—FE, ALTER DATABASE ... SET IV Y R TT—XRN—RICEDYHTEH L
M TEEF, ALTER DATABASE 227 > K DFEMIICOWVTIX, KDBFTICH % PostgreSQL 27 K F 2 X &
FESRLTLIZE W,

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

RIZRT X912, postgresql.conf 7 7 £ /LT edb_resource_group M ST X — X —%HKETZZ ¥
WCED, T—RZR—AY =N VARV AREBIZT 7 AN MDYV Y —ATN—TRE DY TR LINTE
£9,

# - EDB Resource Manager

# edb_max_resource_groups = 16 # 0-65536 (change requires restart)

edb_resource_group = resgrp_b

postgresql.conf 7 7 4 /LD edb_resource_group "DZEH|L, T —ZR—AY— N[ VAKXV ATH
N BDENCHE 7 7 A V2 ) u— RT2R0EDH D 3,
41.14 VY —=RJI)—FH 5D 7Ot ADHIFR

edb_resource_group % DEFAULT IZE%XE 3 % 7>, RESET edb_resource_group ZfffH LT, XD X ST
VY —RIN—=ThoBIED 70t XA ZHIFRL £5,

edb=# SET edb_resource_group TO DEFAULT;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

O—LPHT 74NV bDYY =T N—TFRHIBRS 5121, ALTER ROLE 2 ¥ > K ® ALTER ROLE ...
RESET FERZMHHL 3,

TFT—=ER=ZANBLT 7L DY Y =R )N —T%HIBRF 5121, ALTER DATABASE 2~ > K ALTER
DATABASE ... RESET JERZMH L 7
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T—=BR=2AY =N VARV APLT 74N DY Y =R T )V—F2HIBRT 5121k, postgresql.conf
7 7 4 LT edb_resource_group Ml 87 X — X —%2ZBOXFINIHKEL, BR77 A 1v%2 ) —FL
R

41.15 VY —RIN—7DTFOE ADER
VY= AIZN—=TRERT L. TNEDV Y —ZATN—=T %777 4 ZCHHL TV Fut 208 %
bt 2 — edb_all_resource_groups 2> 5HIG TE %3,
edb_all_resource_groups DFNIRD ¥ B H T,
* group_name. V) Y — 2 7 )L— 7 D,
* active_processes, VY —RXITN—TNDT 7T 4 7T at ADH,
o cpu_rate_limito VY — A7 N —F1ZEH B THN CPU L— MMEIRRY vV — 2 X 4 7D,

* per_process_cpu_rate_limit, VY — A7V —FADEL D7 77 4 7727 at RHEH X5 CPU
L — MHIRR,

o dirty_rate_limit, VY — 27— FIZE DY ToN/X—T 4 L— MRV YV —2X & 4 TDMHE,

* per_process_dirty_rate_limit, VY — X7 NV—THNDEL D7 77 4 7R Ta AITHHAINE X —
i‘ A L — ]\ ﬁ]il“zﬂo

JEFR: % per_process_cpu_rate_limit™ 3 X Uf “per_process_dirty_rate_limit" (&, TRt 2L o> THEH I
BHFEED*Y Y — AHBERLEVAD. EDB Resource Manager 3 Y — A7 )V—THNDT7 7 7 1 774
TR ZADHIE SV THA DT v ZAD Y Y — AR ERET 2 HEERLET,

MTRiE. VY =X —Fresgrp_a i Ta AnEENTES T, VY —Z )L —F resgrp_b 22
ODEE T ZAREENTEBD, VY —ZAF7 )L —Tresgrp_c i 1 DDE ST 0 2AnH 255 % L
TWE T,

edb=# SELECT * FROM edb_all_resource_groups ORDER BY group_name;

__OUTPUT__

- [ RECORD 1 J---------—--————- Fomm
group_name | resgrp_a
active_processes | ©
cpu_rate_limit | 0.5
per_process_cpu_rate_limit |
dirty_rate_limit | 12288
per_process_dirty_rate_limit |

- [ RECORD 2 J-----------—————- et L L L B L et
group_name | resgrp_b
active_processes | 2
cpu_rate_limit | 0.4
per_process_cpu_rate_limit | 0.195694289022895

RDR—J12Hi )
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dirty_rate_limit | 6144
per_process_dirty_rate_limit | 3785.92924684337

- [ RECORD 3 J---------——--———- Fommm -
group_name | resgrp_c
active_processes | 1

cpu_rate_limit | 0.3
per_process_cpu_rate_limit | 0.292342129631091
dirty_rate_limit | 3072

per_process_dirty_rate_limit | 3072

INHEDYY =R N—=FICEHDYTHNECPUL—FY Iy P BLXUX—=T 4L =1V Iy FORER
RDEBHTT,

edb=# SELECT * FROM edb_resource_group;

__OUTPUT__

rgrpname | rgrpcpuratelimit | rgrpdirtyratelimit

L ___ P e

resgrp_a | 0.5 | 12288

resgrp_.b | 0.4 | 6144

resgrp_c | 0.3 | 3072

(3 rows)

edb_all_resource_groups ¥ 2 — T . per_process_cpu_rate_limit B X U

per_process_dirty_rate_limit DfEIZ. ZIEMIEFT 2 CPU L — MR X—7 4 L — FHIR %
TIT4T7R T RO TEH 7D TH S I LIHERLTIEE W,

4.2 CPU fEARDHAE

Y —27)L—70D CPUFHARIZ., cpu_rate_limit VY —RAZA TRIRX—X—BRETZHILITX
Dl E T,
cpu_rate_limit XT X —&X—%, L —TFTHADITRTD 7t XD CPU [ HRIHEZ 72\, FERFHE

IZH3 3 CPU KB OE|GICERELE T, L7223 o> T, cpu_rate_limit ICE|D B ToHNBEITER | LIF
THHIRLERDHD T,

WNLF AT AT ALTIE, cpu_rate_limit 2 1 KD KEVWHEICERET S Z2Iic&LDbh., O CPU 27
WHEATEE T, 722 213, cpu_rate_limit 2320 ICREXINTWABIHE. 220D CPU % 100 %{EH L
£7,

cpu_rate_limit /S5 X — X —DEMNHPHIZ 0 ~1.67772e+07 TT, 0 WCRET DL, VY —ATL—7
IZ2CPU L — M’HIRPEREZI N TWARWZ L EEKRL 3,

cpu_rate_limit 1%, 100 ZH#NIB L., VY —R 7N —FD CPUMHRLMBIRT A dTEET,

EDB Resource Manager (& CPU 20w fU T ZFHAL T, Z—THADITXRTO T v RDEF CPU #
H#% cpu_rate_limit XT X — X —TIREINHIBRIHEELET, JL1—THDO ot 3, EHEX

180 %5 4 Z EDB Resource Manager




EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

N-HIRZHeFE 3 2 72 d ., FIRHEARA Y =7 E—- NIZRI2GEVDH D 5, 2D X5 LHEHW
DD XS IFAET % HE. EDB Resource Manager MEH T 2MED 7 L3V XL Ko TERSINE T,

421 VY —XJI—TFDCPU L — ~IRDERE

SET cpu_rate_limit fij%##§%E L /= ALTER RESOURCE GROUP a2~ FZEHL T, VY —ZXZL—FD
CPU L — M’MARZREL 7,

ROFITLX. CPU EHEDHIRA resgrp_a A% 50%. resgrp_b 73 40%. resgrp_c 73 30%IZFRE XN T
WET, ZAUX. resgrp_a lCEID S THNEZTRTO T EERADEE CPU HRHH 50 %I1cHiFF X
22 EMRLUET, FEKIC, resgrp b DI RTO TR TIE, &il L7z CPU HHENH 40 % IR
VA (0= IS

edb=# ALTER RESOURCE GROUP resgrp_a SET cpu_rate_limit TO .5;
ALTER RESOURCE GROUP
edb=# ALTER RESOURCE GROUP resgrp_b SET cpu_rate_limit TO .4;
ALTER RESOURCE GROUP
edb=# ALTER RESOURCE GROUP resgrp_c SET cpu_rate_limit TO .3;
ALTER RESOURCE GROUP

RDZTYIF, AR ZHND cpu_rate_limit DFEZTRLTWVET,

edb=# SELECT rgrpname, rgrpcpuratelimit FROM edb_resource_group;
__OUTPUT__
rgrpname | rgrpcpuratelimit

— e

resgrp_a | 0.5
resgrp_b | 0.4
resgrp_c | 0.3
(3 rows)

VY —ZA7NV—7D cpu_rate_limit ZEHT 2, ZL—FIEDHTonH LT o RICEE
TERTTRL, IV—=TDRIN=—THIBERTHO 0t A ELHEOHELZITIET, DFD.
cpu_rate_limit 3.5 2263 KEHXNHE. v — FTHREETHTO P uk apfHgksh, 71—
DEEF CPU EHAZERD 50 % T2 < 30 %L iz b 5,

VY =27 —7D CPU L — MR ZRET 2R ERT2DIC, ROHITIX, 7=V SELECT 20000!
THEITEX N3 20000 FEFE (20000 * 19999 * 19998 DR|E) DFHEZMFHL %I, psql a~v FF7 4 a—
T4V T4 TEITLETD,

ZNSDHITIE, RO Z T VITTRENATWVWS CPU L— MEIRRERED Y VYV — A7 —FHMERAI N E T,
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422 . B—J)L—THOE—FOEX

MR, BED a2y Y — X7V —Fresgrp b ZHH T2 X ICHEENRTVWAILERLTY
9, FERFTEIHIRINE T,

edb=# SET edb_resource_group TO resgrp_b;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

edb=# SELECT 20000!;

2%FHDE Y a2 T, Linux D top a2~y FEMFHL T, %CPUFNITIRINTWS CPU HHERE TR
LES, U top a2~y FORNBEHNICERE XN DDIEDORETOAF Yy > ay b T,

$ top

top - 16:37:03 up 4:15, 7 users, load average: 0.49, 0.20, 0.38

Tasks: 202 total, 1 running, 201 sleeping, 0 stopped, 0 zombie
Cpu(s): 42.7%us, 2.3%sy, 0.0%ni, 55.0%id, 0.0%wa, 0.0%hi, 0.0%si, 0.0

Mem: 1025624k total, 791160k used, 234464k free, 23400k buffers
Swap: 103420k total, 13404k used, 90016k free, 373504k cached
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
28915 enterpri 20 O 195m 5900 4212 S 39.9 0.6 3:36.98 edb-postgres
1033 root 20 0 17lm 77m 2960 S 1.0 7.8 3:43.96 Xorg
3040 user 20 0 278m 22m 14m S 1.0 2.2 3:41.72 knotify4

FERFTEZEITT 2 psql v > a »id, COMMAND %D RiZ edb-postgres DR /RENET, %CPUF|D
TeRREIND Ly > a>D CPUMARIZ399 Z/RLTVWETS, T, VY =R )L—Tresgrp_b T
FREZNTWVD 40%D CPU HIFRISEWT T,

SIRENC, psql £y > a ¥ &Y Y —RZL— TP oHIRL T BERFHRZHERETT 2 L. CPU R
PIBPITELRD T

edb=# SET edb_resource_group TO DEFAULT;
SET

edb=# SHOW edb_resource_group;

OUTPUT__

edb_resource_group

RDR—J12Hi )

182 %5 4 Z EDB Resource Manager




EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

HIDR=I D 5 DHEE)

(1 row)

edb=# SELECT 20000!;

edb-postgres M%CPUFD RD CPU I 93.6 1272, 70 AN Y —RIN—TD—ETH - 7=
£ ED39.9 ZKRIEIC EH > TWET,

$ top

top - 16:43:03 up 4:21, 7 users, load average: 0.66, 0.33, 0.37
Tasks: 202 total, 5 running, 197 sleeping, O stopped, 0 zombie
Cpu(s): 96.7%us, 3.3%sy, 0.0%ni, 0.0%id, 0.0%wa, 0.0%hi, 0.0%si, 0.0
Mem: 1025624k total, 791228k used, 234396k free, 23560k buffers
Swap: 103420k total, 13404k used, 90016k free, 373508k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

28915 enterpri 20 ©® 195m 5900 4212 R 93.6 0.6 5:01.56 edb-postgres
1033 root 20 0 171m 77m 2960 S 1.0 7.8 3:48.15 Xorg

2907 user 20 0 98.7m 1lm 9100 S 0.3 1.2 0:46.51 vmware-user-lo

4.2.3 5l : B—J)IL—TRHROEHOTOE X
AiRD X 51z, CPU L — MHIRRIZY V=R 7N —THNOITRTO Tt AOEFICHEHINE T, 2O
REROEITHAL £3,

FERETEIZ. 2 ODMEFID psql £ v > a Y THRIRFIZETEINE T, v avid., cpu_rate_limit
.4 (CPU R 40 %) ITRHEINTVWE Y Y =X)L —F resgrp_b IZEMENTVE T,

tyig>ril:

edb=# SET edb_resource_group TO resgrp_b;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

resgrp_b
(1 row)

edb=# SELECT 20000!;

A=
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edb=# SET edb_resource_group TO resgrp_b;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

edb=# SELECT 20000!;

3ZFHDEY Y a3 VIZCPUHHAREEHRLET,

$ top

top - 16:53:03 up 4:31, 7 users, load average: 0.31, 0.19, 0.27
Tasks: 202 total, 1 running, 201 sleeping, O stopped, 0 zombie
Cpu(s): 41.2%us, 3.0%sy, 0.0%ni, 55.8%id, 0.0%wa, 0.0%hi, 0.0%si, 0.0
Mem: 1025624k total, 792020k used, 233604k free, 23844k buffers

Swap: 103420k total, 13404k used, 90016k free, 373508k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
29857 enterpri 20 0 195m 4708 3312 S 19.9 0.5 0:57.35 edb-postgres
28915 enterpri 20 ©® 195m 5900 4212 S 19.6 0.6 5:35.49 edb-postgres
3040 user 20 O 278m 22m 14m S 1.0 2.2 3:54.99 knotify4
1033 root 20 O 171m 78m 2960 S 0.3 7.8 3:55.71 Xorg

%CPU DfEAY 19.9 ¥ 19.6 TH 5 edb-postgres L WIHLHID 2 DD T aLABH D, ZNHDEFHIV VY —
A J )V — 7 resgrp_b IZEE X 17z 40%D CPU HERHFRIZITWT T,

RDa<y Fyr—r Y&, 0.5 BORBBETY > 7Y v 7 &I RTD edb-postgres a2 XDE
FEFRRLET, Z4UE. EDB Resource Manager 23 7 0t 2% FHEL TY Y — A7) — 7 DAEFH CPU i
FE% 40 %00 RO EZ, VY —ZA 7L —THAD T at 2ADEEH CPUHHARN YD X 5 1I&LT %
PERLTVET,

$ while [[ 1 -eq 1 ]1]; do top -d0.5 -b -n2 | grep edb-postgres | awk { SUM
+= $9} END { print SUM / 2 }; done

37.
39.
38.
38.
44 .
39.
42.

Ui VD N WO =N

RDR—J12Hi )
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HIDR=I D 5 DHEE)

39.1
39.2
39.2
41
42.85
46.1

4.2.4 f : EBOT I —TOEHOTOLE R

ZOFITIE, BID 20Dty > a v dbIiZ2O0DBMDpsql vy > avAFEHIhET, 3FHL 4%
Hoty>aidx, VY —RAZ)NL—F resgrp_c N T cpu_rate_limit #.3 (30 %® CPU X)) TF
ITLE T,

w33

edb=# SET edb_resource_group TO resgrp_c;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

resgrp_c
(1 row)

edb=# SELECT 20000!;

ttwiar4:

edb=# SET edb_resource_group TO resgrp_c;
SET

edb=# SHOW edb_resource_group;
__OUTPUT__

edb_resource_group

resgrp_c
(1 row)
edb=# SELECT 20000!;

top A~ Y Rk, ROWMHERRLET,
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$ top

top - 17:45:09 up 5:23, 8 users, load average: 0.47, 0.17, 0.26
Tasks: 203 total, 4 running, 199 sleeping, 0 stopped, 0 zombie
Cpu(s): 70.2%us, 0.0%sy, 0.0%ni, 29.8%id, 0.0%wa, 0.0%hi, 0.0%si, 0.0
Mem: 1025624k total, 806140k used, 219484k free, 25296k buffers

Swap: 103420k total, 13404k used, 90016k free, 374092k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
29857 enterpri 20 0 195m 4820 3324 S 19.9 0.5 4:25.02 edb-postgres
28915 enterpri 20 ® 195m 5900 4212 R 19.6 0.6 9:07.50 edb-postgres
29023 enterpri 20 0 195m 4744 3248 R 16.3 0.5 4:01.73 edb-postgres
11019 enterpri 20 O 195m 4120 2764 R 15.3 0.4 0:04.92 edb-postgres
2907 wuser 20 0 98.7m 12m 9112 S 1.3 1.2 0:56.54 vmware-user-lo
3040 wuser 200 278m 22m 14m S 1.3 2.2 4:38.73 knotify4

ERHFD 220D Y Y — 27— 7D CPU FHRIX 40% & 30% T3, HHAD 22D edb-postgres 71t
A D%CPU FDEFTE 39.5 (resgrp_b DHIRTH 24140 %) TH D, 3FHE 4 FEHD edb-postgres 7
1t 2 D%CPU F D EFHZ 31.6 (#7130 %T3) resgrp_c DlR),

oD T RANETE200DY Y — A7 )L—TFD CPU HHEROFIEDEET 70% T3, KD,
45070t ZADEEPNT0%TH R 2R LTVWET,

$ while [[ 1 -eq 1 ]]; do top -d®.5 -b -n2 | grep edb-postgres | awk { SUM
+= $9} END { print SUM / 2 }; done
61.8

76.4

72.6

69.55

64.55

79.95

68.55

71.25

74.85

62

74.85

76.9

72.4

65.9

74.9

68.25

ZHZH LT, 320ty a yHUHRT, 2290k v arhresgrp b il TWB, 3HFHDE Y
TarRroY Y —R7N—=FIZHBELTVRWEE, top A7 Y FRROENZRRLET,

$ top
top - 17:24:55 up 5:03, 7 users, load average: 1.00, 0.41, 0.38

RDR—J12Hi )

186 %5 4 Z EDB Resource Manager




EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

HIDR=I D 5 DHEE)

Tasks: 199 total, 3 running, 196 sleeping, O stopped, 0 zombie
Cpu(s): 99.7%us, 0.3%sy, 0.0%ni, 0.0%id, 0.0%wa, 0.0%hi, 0.0%si, 0.0
Mem: 1025624k total, 797692k used, 227932k free, 24724k buffers
Swap: 103420k total, 13404k used, 90016k free, 374068k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
29023 enterpri 20 ® 195m 4744 3248 R 58.6 0.5 2:53.75 edb-postgres
28915 enterpri 20 O 195m 5900 4212 S 18.9 0.6 7:58.45 edb-postgres
29857 enterpri 20 O 195m 4820 3324 S 18.9 0.5 3:14.85 edb-postgres

1033 root 20 0 174m  81m 2960 S 1.7 8.2 4:26.50 Xorg

3040 user 20 0 278m 22m 14m S 1.0 2.2 4:21.20 knotify4

CPU =D 40 WICHIBXNTVWE Y Y -2 N —FIZET 2 2HHYE 3FHD edb-postgres 7ot
ZDEE CPU EHZEIZ 37.8 TS, 7275 L. WHID edb-postgres 7t 2FV YV — A7) — TN
72 58.6 %D CPU R TH H ., AT AT 24 LOBEY OFHARER CPU Y VY —X%2FIHL %7,

FIRRIC, ROHFE, £y ¥ a>dD 1 OTCPUHARICHIRIAREINTOVARNVWED, 3 20FXTDEy
T aryOEHIISNTH A ERLTVET,

$ while [[ 1 -eq 1 ]]; do top -d0.5 -b -n2 | grep edb-postgres | awk { SUM
+= $9} END { print SUM / 2 }; done
96

90.35

92.55

96.4

94.1

90.7

95.7

95.45

93.65

87.95

96.75

94.25

95.45

97.35

92.9

96.05

96.25

94.95
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4.3 A—T7a4 /NNy I77AOQAv ) >T

HEANY 77 —ADEZAAIZ, dirty_rate_limit YUYV —ARA TNRTX—R—%FKETZILITXo
THIEI XN E T,

dirty_rate_limit 8T X —&X—%, A —THDITRTOTALARHEENY 77 —ZEEALE-Z
(Z—F 4 — TREHL—F D 1B oFo L FVEICEREL T, ZEFZ. B8 3072 Fa A
T

dirty_rate_limit 235 X — X —DHEZEIPHIZ 0 ~1.67772e+07 TT, 0WCRET B L. VY —ZX T )L —
FWZHX—T 4 L— MR REINTVWEWZ L EEKRL T,

EDB Resource Manager (34 —7 4 /\v 7 7—20Y UV I ZFHL T, 71— HADTXRTDTrER
DEFNY 77 —EXAAEE R dirty_rate_limit X5 X — X —TIREINLHIERE TEb T, 7
N—TRNOTatxid, ERINLHIRZHERT 2 201l h, BRERY —7E— FITR3580
HYHET, TOEIBRHEPNDOED K SI12FHAT %513, EDB Resource Manager 233 2B D 7L
TV AL K> TERINE T,

431 VY —=RTIN—TFDH—7T 41 L — L FIBRDERTE

SET dirty_rate_limit fJ%+8% L 7= ALTER RESOURCE GROUP 2~ FZHHL T, VY —RAZ)L—FD
X—F 4 L— I HIREFRELET,

ROFITlE, X—7 4 L— MHIBRIZ, resgrp_a 23 12288 1 N1 b, resgrp_b 23 6144 F A
4 b, BEU resgrp_c B3 3072 FuNf MICREINTWVWET, ZHE, resgrp_allE#lhHToHh
I RTOTRERADEFENY 7 7 —~OGEFHE ZAALREDHK] 12288 F 1 MHEHFEN 2 Z e 2 E
BRLE ¥, FEIC, resgrp b DI RTHFaE AT, HENY 7 7 —~ADEFIE XIAAHEEIZBH
6144 F A MCHERF SN E T,

edb=# ALTER RESOURCE GROUP resgrp_a SET dirty_rate_limit TO 12288;
ALTER RESOURCE GROUP
edb=# ALTER RESOURCE GROUP resgrp_b SET dirty_rate_limit TO 6144;
ALTER RESOURCE GROUP
edb=# ALTER RESOURCE GROUP resgrp_c SET dirty_rate_limit TO 3072;
ALTER RESOURCE GROUP

RDOZTVIX, X ZHNOD dirty_rate_limit DFREZRLTVWET,

edb=# SELECT rgrpname, rgrpdirtyratelimit FROM edb_resource_group;
__OUTPUT__

rgrpname | rgrpdirtyratelimit
o e ____
resgrp_a | 12288
resgrp_b | 6144
resgrp_c | 3072
(3 rows)
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)Y — 270V —7 D dirty_rate_limit 2Z#EHT 2, ZA—FE Y TohlHL VT vt R
BYD120TRHR, IAV=TDAUN=THIBEETHO 0 A EEOHELZTET, 2% D,
dirty_rate_limit 2% 12288 205 3072 ICEHE XN/ E. 7NV — T THEFITHO 7 et 2E R HICHE
BXNDD, IJV—TDRE—T 4 L— M 12288 F N4 MHITIERL 3072 F a4 b iZib
s

VY =R N—=TX =7 4 L— MillRZEET 2R eRT7DI2, ROBITIE, FEHHZR 1O #1EIC
DWTRDEZEML £,

CREATE TABLE t1 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);

FILLFACTOR = 10 Aij#¥8EF 3 L. INSERT 2 <Y RTR—I T LI 10%D ATy Z7ENET, Zh
&b, ZhesoflTid, R—T 4 G0 709> Y U INZL Rk ET,

pg_stat_statements EY 2 —/lik, SQL 27 Y RIZX > THEINHENYy 77 —Tuy 708 e, 2
XY FDFETR Do R ZRRT 27-DICHHINE T, ZHUTED. SQL a~x > FOERED 1 B
7D DEZAABEELZEHAL, VY —RAIN—=TICREEINT X =T 1 L— MR & LT 2 72D DIE#H
PRt E T,

pg_stat_statements EY 2 — V2T 21213, ROFIEZETLET,

AT w7 1. postgresql.conf 7 7 £ LT, XD X 5 iZ$libdir/pg_stat_statements %
shared_preload_libraries #f S 9 X — X —IZBML F7,

shared_preload_libraries = $libdir/dbms_pipe,$libdir/edb_gen,$libdir/pg_stat_

—Statements

AFYT2: F—RR—ZAY—N—ZHEHL 7,

A7 w73 CREATE EXTENSION 2~ > R%Z{#H L T, pg_stat_statements E¥ 2 — LVDIERETET L
S

edb=# CREATE EXTENSION pg_stat_statements SCHEMA public;
CREATE EXTENSION

HA5) % BAffEIC 3 5 /=912, pg_stat_statements_reset() B %@ L T pg_stat_statements £ 2 —
7V 7LET,

INSHDHITIE. BIDZZVITRENTWEE—T 4 L— MMlRERED ) YV — ANV —THMFERH XN E T,

432 f§l . B—JI)IL—THOE—TOEX

RDa<wy Ry—rvRF, 7—71 t1 OfFERLTVWE T, BEDO ot REY Y —
A7V —7 resgrp b ZHEATEZEI5CHREINTVWET, pg_stat_statements b = — ik,
pg_stat_statements_reset() BAEZFEIT LTI U 7 ENE T,

RIS, INSERT a2~y RiE, 7—7 T —&X%Z AN, $10,000 70y 2% X —FT 4125 520D
HOBBELERL 5,
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edb=# CREATE TABLE tl1 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE
edb=# SET edb_resource_group TO resgrp_b;
SET
edb=# SHOW edb_resource_group;
__OUTPUT__
edb_resource_group

edb=# SELECT pg_stat_statements_reset();
__OUTPUT__

pg_stat_statements_reset

(1 row)

edb=# INSERT INTO tl1 VALUES (generate_series (1,10000), aaa);
INSERT 0 10000

Iz, INSERT 2~ FOMERZRLET,

edb=# SELECT query, rows, total_time, shared_blks_dirtied FROM

pg_stat_statements;

__OUTPUT__

- [ RECORD 1 J---—-—--—- Fmm
query | INSERT INTO t1 VALUES (generate_series (?7,7), ?);
rows | 10000
total_time | 13496.184
shared_blks_dirtied | 10003

FBEDOX—7 4 BIIRD XS IEHHRINE T,

e IUM (UM BEhREX—T43N=70v Z708IE 10003 70 v 27/ 13496.184 I VT, *
0.74117247 T VX2 D £5,

o FERIT 1000 ZHNI T, 1 BWH=DIE—T 4 BIEE Iy 7OBEEHL T (1 #=1000 2 V&),
I, F1RBZD 741.17247 Ta vy D £95,

o FERIC8IN BHNI T, 1 BB D KX —T 4 1 ho/zFa g ML (1 7r vy 27=8192 Fu A })
PHUET, 2. 6072 F0NA1 MANIZR D £,

6072 FuNA MRIDOEBOX—FT 4 L—FE, VYV —RTL—TFDXE—F 4 L— F’ilBTH 3 6144 ¥ 1
NA MSGAEWZ IEBE LT EE W,

MR, a2 ZXB8Y Y =R 7N —FIBE T IWCHUIFIEIEDBRINDIGE, X—T 4y 7 7—D
HEXIZBZICEL D T,
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edb=# CREATE TABLE tl1 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE

edb=# SHOW edb_resource_group;

__OUTPUT__

edb_resource_group

edb=# SELECT pg_stat_statements_reset();
__OUTPUT__
pg_stat_statements_reset

(1 row)

edb=# INSERT INTO tl1 VALUES (generate_series (1,10000), aaa);
INSERT 0 10000

UY—X TN —FRFH LR WSS D INSERT 2~ > ROFRZRISRLET,

edb=# SELECT query, rows, total_time, shared_blks_dirtied FROM

pg_stat_statements;

__OUTPUT__

- [ RECORD 1 J-------- e
query | INSERT INTO t1 VALUES (generate_series (7,7), ?7);
TOWS | 10000
total_time | 2432.165
shared_blks_dirtied | 10003

T3, GEMERNE. F—TF 4 L — MEIRAS 6144 Fu N4 NRICHREXINY Y — AT —FRHER LT
BED 13496.184 I VML HER L T, 302 2432.165 I VYRTH B Z L ICIHEE L TLEX W,

VY =27V —TEFHLEWGEDEBOX—T 4 Rix, ROLSIEEINE T,

e IUM (FUR) BHEHDOX—F 4170y Z7HIZ 10003 7a v 7/2432.165 S URT, *1 I VD=
D 4.112797 70 v 727D ¥5,

o FERIT 1000 BHNTI T, 1 BB X —T 4 BIEE 7oy 7oEEH L £ (1 #=1000 3 V),
U, *1RBD 4112797 Tay 2D £5,

o FERIC 81N BHNIT, 1 BB D X —T 4 1 holzFua g ML (1 7 vy 27=8192 Fu A })
FHUET, Uk, 33692 081 AN D 5,

33692 F AL MROEBEOX—F 4 L— I, 6144 Fungf MRPOX—T 4 L— 1 IRZE2D Y —
ATN—=TRERLEGEE XD DRKBICEH NI LITEEL T EE W,
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4.3.3 ffl : BE—JI)IL—TRHROEHOTOE X
RO X512, F—F 4 L—FHIBRIZY Y —ZX 7N —THDOITRTO St 2oEHIcEHEINET, =
DOREZ % ROFI T L £ 3,

ZORITIE, FAZ 2 oDMERID psql £y S a Y T2Oo0ELE 7 — 7L TRHICETEINE T, kv
¥ a vid, dirty_rate_limit 236144 F oA MICEREZINTVWE Y Y —X 7 )L — 7 resgrp_b IZi8
mEhTHwET,

tyigri:

edb=# CREATE TABLE tl1 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE
edb=# SET edb_resource_group TO resgrp_b;
SET
edb=# SHOW edb_resource_group;
__OUTPUT__
edb_resource_group

edb=# INSERT INTO t1 VALUES (generate_series (1,10000), aaa);
INSERT 0 10000

tyigr2:

edb=# CREATE TABLE t2 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE

edb=# SET edb_resource_group TO resgrp_b;

SET

edb=# SHOW edb_resource_group;

__OUTPUT__

edb_resource_group

edb=# SELECT pg_stat_statements_reset();
__OUTPUT__
pg_stat_statements_reset

edb=# INSERT INTO t2 VALUES (generate_series (1,10000), aaa);
INSERT 0 10000
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FER: twvraryl1BLXUtysary 2 ® INSERT a~v > R, £y a2 ® SELECT
pg_stat_statements_reset()’ 2% > RAFEITIN-RICHBEINE L=,

RIiZ, 220Dty a2 TOINSERT 2~ FOMERE/RL £3F, RECORD 31k, vy a1 DERER
LTWE3, RECORD 2, Ly ¥a Y2 DERERLTVETS,

edb=# SELECT query, rows, total_time, shared_blks_dirtied FROM

pg_stat_statements;

__OUTPUT__
- [ RECORD 1 J--———---—- o
query | SELECT pg_stat_statements_reset();
TOWS | 1
total_time | 0.43
shared_blks_dirtied | 0
- [ RECORD 2 J]---——-—- Fmm
query | INSERT INTO t2 VALUES (generate_series (?7,7), ?);
rows | 10000
total_time | 30591.551
shared_blks_dirtied | 10003
- [ RECORD 3 J-------- e it e e
query | INSERT INTO t1 VALUES (generate_series (?7,7), 7);
TOWS | 10000
total_time | 33215.334
shared_blks_dirtied | 10003
F3., Evrav EEMRRINE 33215334 2 UMD, kw3 21%30591.551 S URTL =, &HIDOHI

Kf?i5ﬁ\HLUV—X?»—7Tlo®kyya/®6#77747tok%é\ﬁ%@l%%im
SYUMTUL LEDRoT, VY —RIN—THNDT 7T 4 TR TatZANZNEY, JL—THNDT Z
T4 TRTACATLIIX—T 4 L—FPETRLE S, I, UTFOFEITRENTVWE T,

oy arl DEBOX—T 4 REIRD XS ZFHEINE T,

IUR (UM BEhicK—T 4 En=7ay 708X 10003 70 v 27/33215.334 S URT, *
IUBHED 0.30115609 70w 72D 9,

o FERIZ1000 ZHNI T, 1 BB cE—T 4G 70y 2708 A& =1000 2 VM) 2BISL %
T, ZhUE, *301.15609 T a v /D £5,

o FEERIC 81N ZHNI T, 1 BB DICEX—T 4 1 o/=2Fu g ML (1 7 ry 7=8192 Fu A )
PHUET, 2. 92467 QN1 AN D £5,

v ary2DEBOX—T 4 BIERDO LI IGFHEINET,

c IUM (UM BbE—FT 4 EhETay Z7OEIE 10003 72y 27/30591.551 S YRT, *
0.32698571 2 VR*izhkeh £5,

o FERIT 1000 ZHNI T, 1 B E—T 4 BFEEIny 7OBEEH LT (1 #=1000 2 V#),
ZHUE. * 1 BH7D 32698571 Tay ETD 5,
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o FEEIZ 812 ZHNIT. 1B DIcK—T 1 1holzFung ML (0 Try 2=8.192Fa 4 })
PHLUEST, ZHE. 2679 F0/N1 AR D 5,

twarl 2467 FuL MR vy ar2 2679 Fung M) OFX—F4 L —FE2EET S
Y. B S146 Fu g Mk, VY — RN —FICERESINE—T 4 L— MR (6144 oA b/
) 2 TREDH 3,

4.3.4 f : EBOT I —ToEHOTOL X

ZOPITE, HiD 220Dty aryeblZ2O0DBMDpsql vy ¥ a yBfEHINET, 3FHL 4%
Hotyyavik, #3072 F2 4 FDdirty_rate_limit Z#FH LT, VY — AL —F resgrp_c
T U INSERT a2~ > FEZETLE T,

tyrarle2id #IOHNTIRT 512, B 6144 Fu (DY Y —R 7 )N — 7 resgrp_b 2 L
THEDIREINE T,

w33

edb=# CREATE TABLE t3 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE

edb=# SET edb_resource_group TO resgrp_c;

SET

edb=# SHOW edb_resource_group;

__OUTPUT__

edb_resource_group

resgrp_c

(1 row)

edb=# INSERT INTO t3 VALUES (generate_series (1,10000), aaa);
INSERT ® 10000

ttwyar4:

edb=# CREATE TABLE t4 (cl INTEGER, c2 CHARACTER(500)) WITH (FILLFACTOR = 10);
CREATE TABLE

edb=# SET edb_resource_group TO resgrp_c;

SET

edb=# SHOW edb_resource_group;

__OUTPUT__

edb_resource_group

resgrp_c
(1 row)
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edb=# SELECT pg_stat_statements_reset();
__OUTPUT__
pg_stat_statements_reset

(1 row)

edb=# INSERT INTO t4 VALUES (generate_series (1,10000), aaa);
INSERT 0 10000

AR 4001y a YITNTDINSERT a~v > Rid, v > a4 ® SELECT pg_stat_statements_reset()’
Ay RRETINIRICHREINE L,

R, 40Dt ayTOHINSERT a< > FOREREZRLET,
RECORD 31, Ly a1 OERERLTWVWET, RECORD 213, £ty a2 DfEREZRLTVWET,

RECORD 4. v > a v 3 DfERZRLTWET, RECORD 5%, v a4 DfEREZRLTVWET,

edb=# SELECT query, rows, total_time, shared_blks_dirtied FROM

pg_stat_statements;

__OUTPUT__
- [ RECORD 1 J-------- e it e e e
query | SELECT pg_stat_statements_reset();
Trows | 1
total_time | 0.467
shared_blks_dirtied | 0
- [ RECORD 2 J-------- et et e L e L e e
query | INSERT INTO t2 VALUES (generate_series (7,7), ?7);
TOWS | 10000
total_time | 31343.458
shared_blks_dirtied | 10003
- [ RECORD 3 J]-------—- o e e
query | INSERT INTO t1 VALUES (generate_series (?7,7), ?);
rows | 10000
total_time | 28407.435
shared_blks_dirtied | 10003
- [ RECORD 4 J]-------- -
query | INSERT INTO t3 VALUES (generate_series (?7,7), 7);
TOWS | 10000
total_time | 52727.846
shared_blks_dirtied | 10003
- [ RECORD 5 J-------- et et e L e L e e
query | INSERT INTO t4 VALUES (generate_series (7,7), ?7);
TOWS | 10000

RDR—=J1ZH )
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(HTDR—T 5 DFEX)

total_time | 56063.697
shared_blks_dirtied | 10003

BRONC, vy a1 (28407.435) kv a2 (31343.458) OFRIX. £y > a >3 (52727.846)
tvya OB B LT, dirty_rate_limit 73 6144 ICEREZINTVWABRL Y Y — AL —F12H
2 IERELTLZE WS (56063.697), Zbid dirty_rate_limit 233072 WCRRESINZY Y — 27
N—=TWZHYET, BEDIN—FIFLDEVE—T 4 L—LlRBZH 2720, Ly ar3Bi4
DG L FERIC, PRI UERHOEL 2D 3,

tovraryl DEBOX—T 4 RIZRD XS IFEINET,

UM (TUR) Btk —T 4 &7 ay Z70RIE 10003 71 v 7/28407.435 S VT, *1
IYMBHD 035212612 Tay 7D £9,

o FEENZ 1000 ZHMNTI T, 1B ICX—T 4 1Ch3EETay 7o 1 #=1000 I V) #EIE
LEF, ZHUd. #352.12612 7a v 7/ h £9,

o FERIC8IN ZHNI T, 1 BB D KX —T 4 1l o/zFu"f ML (1 7ry 7=8192 Fu A )
PHUET, 2. #9288 £ONA MANTHR Y £35,

ty T arv2DEBROX—T 4 RIIRDO XS IFEINET,

e IUM (UM BEhiKX—T43N=70y Z708IE 10003 70 v 27/31343.458 I VT, *
0.31914156 7 v Z7/3 V) f#*,

o FERIZ 1000 ZHNI T, 1 BB/ X —T 1 i k2HETay 708 (18 =1000 I VE) ZHG
LES, Z4Ud. #319.14156 7 a v 7@k b £9,

o FEEIZ 812 ZHNI T, 1WBEDICK—T 1 holzFung ML (0 Try 2=8.192Fa 4 })
PHLUET, ZHuE. 2614 F0/)N1 AR D 9,

twvsarl 2885Fua g M) kv ar2 Q6l4Fung M) OX—F 4 L—FEEDbDEE
HRIZ, #5499 Fu NS FTHD, VY —RIN—FITREENEE—T 4 L— M HIR (6144 Fa N
A M) 1ITEWT S,

ty P ar3DHEEDX—T 4 REIRD XS ITHEINTT,

c IUR (ZVUM) BDEHDX—T 4170y 78I 10003 70 v 27/52727.846 S URT, *1 I VD
721 0.18971001 72 v Z*2kh 7,

o FEEIZ 1000 ZHMNTI T, 10D D KX —T 4 k3 HEETay 7o 1% =1000 I V) 2HEE
LEd, Z4UE. *189.71001 71w Z/R*12/ b %3,

o FERICZ8I1N ZHNI T, 1DV ICK—T 4 IZho7=2Fu"f ML (A Try 2=8192F1 4 })
PHUET, 2. 8% 1554 T4 M2 D £93,

tyavA4DEBROX—T 4 RIEIRD XS IFHEINET,

VR (VM) BihicX—T 13027 my Z70EIE 10003 71y 7/56063.697 I VT, *
0.17842205 71 v 7 /3 V) b=,

o FERIT1000 ZHNI T, 1 MBI X—T 4 BIFE ey 70BEEH LT (1 #=1000 2 V#),
AT, *178.42205 70w /2D £ 7,
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o FEEIZ 812 ZHNIT. 1B DIcK—T 1 1holzFung ML (0 Try 2=8.192Fa 4 })
PHLUES, ZHE. #1462 20N1 AR Y 5,

twTari3 (U554Fang M) tkviard (1462 Fund M) O&HE—T 4 L — MZ 3016
FoNf MBTHD, ZHUFV Y ATV —TIZRESINTZ—T 4 L— MR (3072 Fa 4 M) 12
FNTT,

L7235 T, Z4uX. EDB Resource Manager 282 D7)V —TFHNDT7 77 4 7R T ADEEFFR—T 4
L— b2 IN—TITHESINE—T 4 L— MHIFRICEDIT 2 AEZRLTVETD,

4.4 2T LhEOT
Z D+t 2> a>Tid. EDB Resource Manager 332 VY — A7) — FEREEGNT 5 AT L h 40

ZIWZOWTHIAL £7,

4.4.1 edb_all_resource_groups

RDFRIZ, edb_all_resource_groups H X1 7 CHEMAMHERIEREZ VA P LE T,

Column Type Description

group_name name VY =R ZN—T D4,

active_processes integer VY —A7V—THNDOHRE
7Y T4 7T at A0,

cpu_rate_limit float8 VY — 27V —TFDEHEKR
CPU L — MR, 0" (3]
REEKRL %9,

per_process_cpu_rate_linfloatS VY — 27— FHNOBIE

TIT 4Tk TakAT e
DK CPU L — MR,

dirty_rate_limit floar8 VY =R NV—=T DK
X—7 4 L— MR, ~0°1&
IREHIRR 2 R L £ 5

per_process_dirty_rate_lliftottS VY — 27— THNOBE

TIT 4T TR
DE]AKZE—T 4 L — MlFR,
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4.4.2 edb_resource_group

RDFEIZ, edb_resource_group X v 7 THARERERZ VR M LET,

Column Type Description

rgrpname name VY =R Z—T D4,

rgrpcpuratelimit float8 VY =27V —T DK
CPU L — hllER, 0" (At
ReERL %9,

rgrpdirtyratelimit floar8 VY -7V —7DKRK

X—7 4 L— MR, "0&
IEHIFR 2 ER L 5
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ZE5Z libpq C library

libpq &, EDB Postgres Advanced Server ND C 7 7V r—>ary7ur7<HA X —7 24 AT, libpq
. 7947 b7 25 L% EDB Postgres Advanced Server IZZ =V 2JEL., o507 ) OfER%
ZETZ2L58F574 77 VDY FTT,

libpg l&. C++. Perl, Python, Tcl. ECPG HIZfEENizd Dz G, MOV DHD EDB 77V 7 —
PavAYR=T 2 A RDRIIRZ IV THHD LT, Lo T. ZTHHD Ry =Y DVnThd
ZHEAT 255, libpg DFEDO WL O OflEIZ L —F —I12k o TEETT,

libpg ZfEHT 22747 70 s I Lld Ny X—7 7 AL 1ibpg-fe.h &4 27— KL, libpq 7
ATV I TRRERDD ET,

5.1 EDB SPL T libpq 2B % 3

EDB SPL Sl libpg £ ¥ X —7 24 X534 77 )V THHTE, LFRZVR-FLET,
e Tud—Vx— TrviTay, Nyr=
o HEfFXNIZRAT— XV b
* REFCURSORs
o B — VL
» structs B & X typedefs
o ficHl
DML ¥ X Of DDL #/F

L]

IN/OUT /IN OUT 8T X — X —

5.2 REFCURSOR O H7R— k
DIFTD Y YV — R T, EDB Postgres Advanced Server (32X libpq Bd%4’% /i L T REFCURSOR ®# K — b
PRHELE Lz, NS 0BEBNIIEHERE Y R HELRD D F3,

e PQCursorResult()

¢ PQgetCursorResult()

e PQnCursor()
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PQexec() ¥ &£ Uf PQgetvalue() Zf#HH LT, SPL (721X PL/pgSQL) BA%IZ & - TR X417z REFCURSOR
ZHUGTE2 X512/ D ¥ L7z, REFCURSOR X, /1 — Y ILOEHTERT UK T XFH DR TIRE N E
To A=Y NLOLETZEERE LS, 1 DU EDFETCH AT — b X Y F2FEFLT, I—YLENLTHH
ENTMEZHIFTEET,

ROV > T EBED I SA 7Y N7 IV — a v TCRERTS —UHa— FAREEFRTOEE A

5.3 H—® REFCURSOR &Y

KDL, REFCURSOR BDE%RIR T SPL 77 > 27> a v ERLTVWET,

CREATE OR REPLACE FUNCTION getEmployees(p_deptno NUMERIC)
RETURN REFCURSOR AS

result REFCURSOR;
BEGIN

OPEN result FOR SELECT * FROM emp WHERE deptno = p_deptno;

RETURN result;
END;

ZOBIBUE. H—D 85 X —& —p_deptno ZME L. OPEN A7 — b X ¥ MI/REATW5 SELECT 77 =
Y DfERE v b %R %5 REFCURSOR iR L ¥ 3, OPEN A7 — F X M, 7T VU ZETL, HiRtv
FNEH—=YIVIHRTFELE T, P—N—EZDH =Y NVDLGETEER L. ZRiEER (result ¥ W5 &HD)
WARIEL 5, RS, BEE Y — Y L OAFTEFEORH LITISE L 5,

libpq ZEHLTC 27547 bh 6 ZOBBZEFOHTI2IE. PQexec() B XU PQgetvalue() Z T
R

# include <stdio.h>
# include <stdlib.h>
# include "libpg-fe.h"

static void fetchAllRows(PGconn *conn,
const char *cursorName,
const char *description);
static void fail(PGconn *conn, const char *msg);

int

main(int argc, char *argv[])

{
PGconn *conn = PQconnectdb(argv[1]);
PGresult *result;

if (PQstatus(conn) != CONNECTION_OK)
fail(conn, PQerrorMessage(conn));

RDR—=J1ZHK )
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result = PQexec(conn, "BEGIN TRANSACTION");

if (PQresultStatus(result) != PGRES_COMMAND_OK)
fail(conn, PQerrorMessage(conn));

PQclear(result);

result = PQexec(conn, "SELECT * FROM getEmployees(10)");

if (PQresultStatus(result) != PGRES_TUPLES_OK)

fail(conn, PQerrorMessage(conn));
fetchAllRows(conn, PQgetvalue(result, 0, 0), "employees");
PQclear(result);
PQexec(conn, "COMMIT");
PQfinish(conn);
exit(0);
static void
fetchAllRows (PGconn *conn,
const char *cursorName,

const char *description)

size_t commandLength = strlen("FETCH ALL FROM ") +
strlen(cursorName) + 3;

char *commandText = malloc(commandLength) ;

PGresult “result;

int row;

sprintf(commandText, "FETCH ALL FROM \"%s\"", cursorName);

result = PQexec(conn, commandText);

if (PQresultStatus(result) != PGRES_TUPLES_OK)

fail(conn, PQerrorMessage(conn));

printf("-- %s --\n", description);

for (row = 0; row < PQntuples(result); row++)

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

const char *delimiter = "\t";
int col;

for (col = 0; col < PQnfields(result); col++)
{

printf("%s%s", delimiter, PQgetvalue(result, row, col));

delimiter = ",";

printf("\n");

PQclear(result);
free(commandText) ;

static void
fail (PGconn *conn, const char *msg)

{
fprintf(stderr, "%s\n", msg);

if (conn != NULL)
PQfinish(conn);

exit(-1);

a— RFH ¥ 7. getEmployees() 7 7 ¥ 7> a Y EMUH L. #M 10 DTN TONEBZ BT
Rty b2RTa—- MIEEATVET,

result = PQexec(conn, "SELECT * FROM getEmployees(10)");

PQexec() BIEZ. C 7o ARy PNV RARBRLE T, Rty MAMMEL 1 273 &EFENhFE
T, ZOfEIX. getEmployees() WX KXo TRENZ I — VY ILDAHITT,

H—YNLVOLHIEEG L7565, SQLFETCH AT — XY FREHALTZDH— Y LNDITEEIGTE %7,
BE%K fetchAllRows () tE. FETCH ALL RF— M XY F2REEE L, ZDRTF— XY M E2FETLT, FETCH
ALL A7 —MX Y FOHEREYy bEHAILET,

Zo7mr s ol TITRLE T,

- - employees --
7782 ,CLARK,MANAGER, 7839,09-JUN-81 00:00:00,2450.00,,10
7839,KING,PRESIDENT,,17-NOV-81 00:00:00,5000.00,,10
7934 ,MILLER,CLERK,7782,23-]JAN-82 00:00:00,1300.00,,10
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5.3.1 8#1®d REFCURSOR Z:&R 9

RDOFE. 2 2D REFCURSORs iR L %7,

o M) REFCURSOR (Z1&, FECNH LITHHEE L - HIFHAN O TEI SR TOREBZ G-V L
(employees) DHAFINEENTVE T,

» 2 7% H D REFCURSOR (21d, FEONH LTAMEE L 7= HFIN D 3 X TOEF % &1 h — L (departments)
DHHBEENTVET,

ZOHITIE, BIFUIZEL—® REFCURSOR %3R3 fXbH D12, SETOF REFCURSOR (Z#u. 0 LI D REFCURSORS
EEHRLET) ZRLET, d5 1 DOHEELEWZ, libpg v 7 F 2134ERE v MZH—O REFCURSOR
TR, ZRPNCH—DEPEENZ 2 O0DTEHET S 2 TT RAIDITICIX employees I — Y
NDGHEIDEEN., 2 FHDITIZIE departments 7 — VLD,

CREATE OR REPLACE FUNCTION getEmpsAndDepts(p_min NUMERIC,
p_max NUMERIC)

RETURN SETOF REFCURSOR AS

employees REFCURSOR;

departments REFCURSOR;
BEGIN

OPEN employees FOR

SELECT * FROM emp WHERE deptno BETWEEN p_min AND p_max;
RETURN NEXT employees;

OPEN departments FOR
SELECT * FROM dept WHERE deptno BETWEEN p_min AND p_max;
RETURN NEXT departments;
END;

BIDBID X 512, PQexec() B LU PQgetvalue) ZHHALTSPL 7 » > 27> a vy EMUHIT I N TE
£7,

# include <stdio.h>
# include <stdlib.h>
# include "libpg-fe.h"

static void fetchAllRows(PGconn *conn,
const char *cursorName,
const char *description);
static void fail(PGconn *conn, const char *msg);

int

main(int argc, char *argv[])

{
PGconn “conn = PQconnectdb(argv[1]);
PGresult *result;

RDR—=J1ZHK )
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if (PQstatus(conn) != CONNECTION_OK)
fail(conn, PQerrorMessage(conn));

result = PQexec(conn, "BEGIN TRANSACTION");

if (PQresultStatus(result) != PGRES_COMMAND_OK)

fail(conn, PQerrorMessage(conn));

PQclear(result);

result = PQexec(conn, "SELECT * FROM getEmpsAndDepts(20, 30)");

if (PQresultStatus(result) != PGRES_TUPLES_OK)
fail(conn, PQerrorMessage(conn));

fetchAllRows(conn, PQgetvalue(result, 0, 0), "employees");
fetchAllRows(conn, PQgetvalue(result, 1, 0), "departments');

PQclear(result);

PQexec(conn, "COMMIT");

PQfinish(conn);

exit(0);

static void

fetchAllRows (PGconn *conn,

const char *cursorName,
const char *description)

{
size_t commandLength = strlen("FETCH ALL FROM ") +
strlen(cursorName) + 3;
char *commandText = malloc(commandLength) ;

PGresult *result;

int row;

sprintf(commandText, "FETCH ALL FROM \"%s\"'", cursorName);

result = PQexec(conn, commandText);

if (PQresultStatus(result) != PGRES_TUPLES_OK)
fail(conn, PQerrorMessage(conn));

RDR—=J1ZHK )
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(BIDR—T 5 D x)

printf("-- %s --\n", description);

for (row = 0; row < PQntuples(result); row++)

{
const char *delimiter = "\t";
int col;

for (col = 0; col < PQnfields(result); col++)
{

printf("%s%s", delimiter, PQgetvalue(result, row, col));

delimiter = ",";

printf("\n");

PQclear(result);
free(commandText) ;

static void

fail (PGconn *conn, const char *msg)

fprintf(stderr, "%s\n", msg);

if (conn != NULL)
PQfinish(conn);

exit(-1);

getEmpsAndDepts (20, 30) ZFEUH T &, B — N—IEf0FT 20 /213 30 THIK TN TOMNEEZEL D —
Yok, #f20 BXU30 OFHEZEL 2 /HDO -V L EIRLET,

- - employees --

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

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

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

RDR—J1ZHi )
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7902 ,FORD, ANALYST,7566,03-DEC-81 00:00:00,3000.00,,20
- - departments --

20,RESEARCH,DALLAS

30, SALES, CHICAGO

5.4 BEHINA VT4

EDB Postgres Advanced Server DEIFI N A > REEEER G T2 &, 1 HOFETH Y h 7 —2Z 2T — &
DEHNZXETEE T, Ny VLTV PRV TF—R2RZETIE. 207 —XZ2MH L THASI3E
W E e RITTEX Y,

BIFINIZAT — P XY P THEREZFAITLE T, ROBEBZHEH L TRAT— X P 2#fHL T,

PGresult *PQprepare(PGconn *conn,
const char *stmtName,
const char *query,
int nParams,
const 0id *paramTypes);

PQprepare() DFfffilid, ¥HINIAT— XY PDEI T a IZHY ET,
ROBBZBAL T, EREZEITTE XTI,

e PQBulkStart

* PQexecBulk

e PQBulkFinish

¢ PQexecBulkPrepared

5.4.1 PQBulkStart

PQBulkStart() &, H—N—TO—ERELZVHILL 5, ==V T T =R EHEETDIEN. Z
OB EZORHTHELNH D 3, PQBulkStart() &, stmtName TIEEI N/ T IYRT FAF— F XV
rZ2FHAL L C. paramFmts TIREE XN/ TT—2 22D 3,
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5.4.2 APIES

PGresult *PQBulkStart(PGconn *conn,
const char *Stmt_Name,
unsigned int nCol,

const int *paramFmts);

5.4.3 PQexecBulk

PQexecBulk() (&, LIE1IZ PQBulkStart() Z{HH L TV 7 #EFIICHIIb NIz R T — b X Y MIZT —
& (paramValues) =it 3 27D IcHHE N E T,

Z DOREEE. PQBulkStart() DRICEEFIEH L T, BROTF—&27ny 7% EETEE T, dflicown
T, FIZSRL T XN,

5.4.4 APl E%

PGresult *PQexecBulk(PGconn *conn,
unsigned int nRows,
const char *const * paramValues,
const int *paramlLengths);

5.4.5 PQBUulkFinish

ZORBUE. BIEO 522 T L9, ST — P XA Y MA BEHE SICHEMHTE X3,

5.4.6 APIES

PGresult *PQBulkFinish(PGconn *conn);

5.4.7 PQexecBulk (& F &

F 7213, PQexecBulkPrepared() 77 > 7 aYEMHHL T, 1EO7 77> aya— L T—fE#E
PHRATTE FJ, PQexecBulkPrepared() (&, fEEI N/ T X —X—%FH L THFIN/ZAT— F X
YMNEFITTRERERE L. MREFL T, ZOBEUI. PQbulkStart() . PQexecBulk() . B XU
PQBulkFinish() OMEEZMAGDEZDDTT, ZOMBEMAT 2854, —EREL I 72134
TTH2REEIDDERA, ZOT7 77y a i, —HERMELZHGL. 7—2 20— "—1CELT. —1f
BEEZRTLET,

stmtName DAL, FRICHERINZZAT— XV MREELET, @ORLEHXN 2 a3~ N,
FITENZ -0 TERL, 1 EZTENB X CFHEENE T,
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5.4.8 APIE&

PGresult *PQexecBulkPrepared(PGconn *conn,

const char *stmtName,

unsigned int nCols,

unsigned int nRows,

const char *const *paramValues,
const int *paramlLengths,

const int *paramFormats);

5.4.9 O— Kl (PQBulkStart. PQexecBulk. PQBulkFinish % {&H)

ROHITIE, PGBulkStart . PQexecBulk. 3 KX PQBulkFinish #{#H L TW% 3,

void InsertDataUsingBulkStyle( PGconn *conn )

{

PGresult *res;

0id paramTypes[2];

char *paramVals[5][2];

int paramLens[5][2];

int paramFmts[2];

int i;

int a[5] = { 10, 20, 30, 40, 50 };

char b[5][10] = { "Test_1", "Test_2", "Test_3",

"Test_4", "Test_5" };

paramTypes[0] 23;

paramTypes[1] = 1043;

res = PQprepare( conn, "stmt_1", "INSERT INTO testtablel values( $1, $2

)", 2, paramTypes );
PQclear( res );
paramFmts[0] = 1; /* Binary format */
paramFmts[1] = 0;
for( i =0; i < 5; i++ )
{
a[i] = htonl( a[i] );
paramVals[i][0] = &(a[i]);
paramVals[i][1] = b[i];
paramLens[i][0] = 4;
paramLens[i][1] = strlen( b[i] );
(RDR—1ZHi L)
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res = PQBulkStart(conn, "stmt_1", 2, paramFmts);
PQclear( res );
printf( "< -- PQBulkStart -- >\n" );

res = PQexecBulk(conn, 5, (const char *const *)paramVals, (const
int*)paramlLens) ;

PQclear( res );

printf( "< -- PQexecBulk -- >\n" );

res = PQexecBulk(conn, 5, (const char *const *)paramVals, (const
int*)paramlLens) ;

PQclear( res );

printf( "< -- PQexecBulk -- >\n" );

res = PQBulkFinish(conn);
PQclear( res );
printf( "< -- PQBulkFinish -- >\n" );

5.4.10 J— Kl (PQexecBulkPrepared % fEF)

ROHFITIE. PQexecBulkPrepared Z{#HH L TWWE T,

void InsertDataUsingBulkStyleCombinedVersion( PGconn *conn )

{
PGresult *res;
0id paramTypes[2];
char *paramVals[5][2];
int paramLens[5][2];
int paramFmts[2];
int i;
int a[5] = { 10, 20, 30, 40, 50 };
char b[5][10] = { "Test_1", "Test_2", "Test_3",

"Test_4", "Test_5" };

paramTypes[0] 23;

paramTypes[1] = 1043;

res = PQprepare( conn, "stmt_2", "INSERT INTO testtablel values(
$1, $2)", 2, paramTypes );
PQclear( res );

RDR—=J1ZHK )
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1; /* Binary format */
0;

paramFmts[0]
paramFmts[1]

for(i=0; i < 5; i++ )

{
a[i] = htonl( ali] );
paramVals[i][0] = &(a[il);
paramVals[i][1] = b[i];
paramLens[i][0] = 4;
paramLens[i][1] = strlen( b[i] );
}

res = PQexecBulkPrepared(conn, "stmt_2", 2, 5, (const char *const
*)paramVals, (const int *)paramlLens, (const int *)paramFmts);
PQclear( res );
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6.1 7/\vH—DIERK

TNy A —%HH T BH0IC. postgresql.conf 7 7 A L ( EDB Postgres Advanced Server k— A7 4 L' 2
M)Ddata ¥ 774 L7 FVIZHHFET) EHEL. shared_preload_libraries - 5 X — & —IC
YA PENTWVWB T A7 FVi2$libdir/plugin_debugger ZEML %3,

shared_preload_libraries = $libdir/dbms_pipe,$libdir/edb_gen, $libdir/plugin_debugger

e Linux TlZ. postgresql.conf 7 7 A MIRDIGFTIZH D £3 © /var/lib/edb/asxx/data

* Windows Tl, postgresql.conf 7 7 4 I RDLGFTIZH D 3 . C:\Program Files\edb\asxx\
data

xx |% EDB Postgres Advanced Server D N— a ¥ TF,

shared_preload_libraries /87 XA —XEZE L 72K, T —ERXR—AV—N"EHEHTI2LEN1HD FF,

6.2 7/\vH—DicE

pgAdmin4 ZffHL T, RZXY K7 Y TNy THOT Ny A =7 72X LET, 7N =2
3. pgAdmin 4 Browser SA LV TT Ny FFB5A M7 R0 —I v k37 7 7> a v DAHITZiEH
FRLET, RIZ. Object X =2 —» 5 Debugging X = 2 —IZBHI L., ¥ 7 X =2 —7» 5 Debug % FEiR
LET,

pgAdmin 4 Filev Objectv Toolsv Help+

K1:[A7 =27 M X

Browser L4 Create » arties  SQL  Statistics Dependencies Dependents ¥ Debugger ¥ Debugger ¥ Debugger x
& Servers (1) X E
v [ EDB Postgres Advanced Server 1 Refresh... e Transactions per second
v = Databases (2) Delete/Drop 3.00
- M Transactions
v Sedb Drop Cascade 250 | mmcommits
(&9 casts ) R 2.00| mmRollbacks
> ¥ Catalogs (3) Debugging 150
[ Event Triggers Scripts > 100
> ) Extensions (6) .
- . Properties... 0.501
> = Foreign Data Wrappers
> Languages (2) 40! 0.00
v % schemas (2) Tuples in Tuples out Block I/0
> & enterprisedb |
v & public 1.00 2000, 100 h
p ) inserts Fetched MReads
> &l Collations Updates 1500/ M¥Returned 80 mHits
> @& Domains MDeletes 60
> [} FTs Configurations | 0.50 1000,
> [R FTS Dictionaries 40
> Aa FTS Parsers S0 20
> FTS Templates
0.00 0 0
> [ Foreign Tables
v {z} Functions (6) Server activity
=)
{Z}emp_comp(p_< Sessions  Locks  Prepared Transactions Q  Search <
{=}emp_query_cal
(_f} hire_clerk(p_en PID User Application Client Backend start State Wait Event BlockingF
{=} hire_salesman(
o © M » 2568 enterprisedb pgAdmin 4 - CONN:6098332 ::1 2019-04-01 15:04:56 IST idle  Client: ClientRead
{=} new_empno()
{=) select_emp(p_t © M » 2992 enterprisedb pgAdmin 4 - CONN:1190633 ::1 2019-04-01 15:04:56 IST idle  Client: ClientRead
N - —
[ Materialized Views &, gy, 3735 enterprisedb pgAdmin 4- CONN:2023868 -1 2019-04-01 15:04:57 ST idle  Client: ClientRead
> ¥ Packages -
] v

1: Starting the Debugger from the Object menu
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pgAdmin 4 Browser TA M7 K70y =Y ¥ 7 7> 7> avyOfiiEHEZ7 Vv 7L, av7TF X b
X = 2 —7% 5 Debugging. B XU Debug ZEIRT BB TEET,

pgAdmin 4 Filev Objectv Toolsv Helpv

Browser L4 Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger ¥ Debugger ¥ Debugger x
£ servers (1) £ b . . "
« E EDB Postgres Advanced Server 14 Database sessions Transactions per secon
v £ Databases (2) 14.0 3.00,
v =edb 120 --Tol.a\ 250 .Transa.clions
_ - Active Commits
(&9 casts 10| M 2.00( mmRollbacks
> ¥ Catalogs (3) : 150
[ Event Triggers 8.0 100
> 5 Extensions (6) 60 '
> = Foreign Data Wrappers (2| ) 0.50
> ©7Languages (2) 40 0.00
v % schemas (2) e Tuples out Block 1/0
> <& enterprisedb Create >
v & public 2000, 100
P! Refresh WFetched MReads
> Al Collations efresh... 1500| MIReturned 80| mHits
> @& Domains Delete/Drop 6
> [HFTS Config Drop Cascade 1000
e T .
> Aa FTS Parser el 9 500 2
> (7 FTS Templ: Scripts > Set breakpoint . ,
> [F Foreign Tat Restore...
v {ZFunctions ( Query Tool...
{Femp_cc Properties... s Prepared Transactions Q  Search <
{(=lemp_qu
(=) hire_clerk(p_en PID User Application Client Backend start State Wait Event Blocking F |
{=} hire_salesman(
. © M » 2568 enterprisedb pgAdmin 4 - CONN:6098332 ::1 2019-04-01 15:04:56 IST idle  Client: ClientRead
{=} new_empno()
{=) select_emp(p_¢ © B » 2992 enterprisedb pgAdmin 4 - CONN:1190633 ::1 2019-04-01 15:04:56 IST idle  Client: ClientRead
> jali iews
Materialized Views ¢, g , 3732 enterprisedb pgAdmin 4- CONN:2023868 =1 2019-04-0115:04:57IST idle  Client: ClientRead
> ©Packages
J 3 .

2: Starting the Debugger from the object’ s context menu
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Setting Global Breakpoint for In-Context Debugging 2SR L T 72X\,
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Name Type Null? Expression? Value Use Default? Default value
p_sal numeric ¥ @ NaN <No default value>
p_comm numeric @ 4] NaN <No default value>

% Cancel ¥¥ Debug

3: The Debugger window

e Null? F 2w 7Ry ZA%ZFIZLT, NIRX—X—PNILLETHZZ L ERLET,
e Value 7 4 —/V RICADNE TN B E1E. Expression? F v 7Ry 7 RAEAIZLET,
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INYH—0414> KD

AL YT =T 4 Y EVIZIE2DDRAFNADH D £7,

o E#fD Program Body /S LICIE. TR T LDY —RXaA— FNRELRINFT,

o REED Tabs A NMICIE, SEXFERBEROX T v HHD T3,

by FFNIZH B Tool Bar 74 AV EFEHAL T, TNy ZHBEICT7 72 AL F 5,

File v

@ﬁpgAdnﬁn4

Objectv Tools v

Help v

Browser

¥

> %) Extensions (6)
> = Foreign Data Wrappers (2
> ©Languages (2)
v % schemas (2)
> & enterprisedb
v <& public
> Bl Collations
> & Domains
> [[3FTS Configurations
> [l FTS Dictionaries
Aa FTS Parsers
FTS Templates
[F] Foreign Tables
{} Functions (6)
{=} emp_comp(p_g
{=}emp_query_cal =

< v v v

{=} hire_clerk(p_en
{=} hire_salesman(
{=} new_empno()
{=} select_emp(p_

[5 Materialized Views

%7 Packages

{("y Procedures

.3 Sequences

&% synonyms

Tables
{=} Trigger Functions

v vVVvVvVVvVvwy

[7) Types
> [E Views

Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Debugger ¥ Debugger ¥ Debuggei € 9 %
= =Z 0 @ 0 0O
select_emp(p_empno integer)
1 DECLARE
2 v_ename emp.ename%TYPE;
3 v_hiredate emp.hiredate%TYPE;
4 v_sal emp.sal%TYPE;
S v_comm emp.comm%TYPE;
6 v_dname dept.dname%TYPE;
7 v_disp_date VARCHAR(10);
8V BEGIN
SOOSELECTINTO
10 v_ename, v_hiredate, v_sal, v_comm, v_dname
11 ename, hiredate, sal, COALESCE(comm, ©), dname
12 FROM emp e, dept d
13 WHERE empno = p_empno;
14 END;
Parameters  Local variables Messages Results Stack
Name Type Value
p_empno integer 7900

4: The Main Debugger window

M4: XA TRy =T 4 VY

2 DDIRINMZDNWTIX, KDL a > Tt AL 3,

6.4.1 707 5 LAEENxRIL

Program Body XA /WICIE, TAY ZHDO TR T T LDY —Ra— RBRFREINET,

RIRA =P . N

ZOBNE. TN H =MD SELECT A7 — MA Y FE2ETLESELTWAZ R RLTVET,

Jurz <

LREDFODA I —2 =13, FITTLRDRAT— XY P Z@E#HTRRL T,
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@ pgAdmin 4 Filev Objectv Toolsv Help+v
Browser L4 Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Debugger ¥k Debugger ¥ Debuggei ¢ % %
> ) Extensions (6) = = 0 0 O
> = Foreign Data Wrappers (2 .
» = Languages (2) select_emp(p_empno integer)
v % Schemas (2) 1 DECLARE
> <& enterprisedb 2 v_ename emp.ename%TYPE;
v & public ERs v_hiredate emp.hiredate%TYPE;
> Al Collations 4 v_sal emp.sal%TYPE;
> @& Domains 5 v_comm emp.comm%TYPE;
> ([ FTS Configurations 6 v_dname dept.dname%TYPE;
> [l FTS Dictionaries 7 v_disp_date VARCHAR(10);
> Aa FTS Parsers 8¥ BEGIN
> CFTsTemplates | ©  [SEECTINTO
> [ Foreign Tables 10 v_ename, v_hiredate, v_sal, v_comm, v_dname
v {Z}Functions (6) 11 ename, hiredate, sal, COALESCE(comm, ©), dname
{=}emp_comp(p_s = 12 FROM emp e, dept d
{=) emp_query_cal ® 13 WHERE empno = p_empno;
{=)hire_clerk(p_en = 1% END;
{=} hire_salesman(
(=) new_empno() Parameters  Local variables Messages Results  Stack
{=} select_emp(p_t¢
> [ Materialized Views | Name Type Value
> @ Packages v_ename character varying NULL
> {{"yProcedures X X i .
> maSequences v_hiredate timestamp without time zone NULL
> 43 Synonyms v_sal numeric NULL
> [ETables v_comm numeric NULL
> {z) Trigger Functions
1 Types v_dname character varying NULL
. ‘ > [ Views = v_disp_date character varying NULL

5: The Program Body

6.4.2 27N\
N8O Tabs SANVZMAL T, NTRX—X—fEF 72130 —HNVERE R R EIFZLE LD, RAISE INFO
KXo TERENIX vy =Y L BIBORIREFR R LD TEET,
RANDRTIZERENDHRIIRD L B D TT,

e Parameters X 72, BED 8T X — X —fENFKRSNET,
Local variables Z 7iCld, 7027 ANTEHS INIEHMOEIRRINE T,
Messages X 71k, 7077 LDFEITRRIGR ENMRPIFREINE T,

Results Z 7ICIX, 77> 27> a>@DRETURN A7 — XV FDER Y., 7075 A0ME 44T
B5E) DERREINET,

Stack tab ¥ — VAKX v 7R RLET,
ROKNZE, SEIEREZTOMREZRLTVET,
K6:[8FX—=R—-]&XT

M7:a—hVERRT
K8:[Rvt—I]&T

X9 :[fER 47
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File v

pgAdmin 4

Objectv Tools v

Help v

Browser L4 Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Debugger x
> 55 Extensions (6) "TE = 0 0 O
> = Foreign Data Wrappers (2)
> ©Languages (2) select_emp(p_empno integer)
v % schemas (2) 1 DECLARE
> & enterprisedb 2 v_ename emp.ename%TYPE;
v & public = 3 v_hiredate emp.hiredate%TYPE;
> $| Collations 4 v_sal emp.sal%TYPE;
> & Domains 5] v_comm emp.comm%TYPE;
> [(5FTs Configurations 6 v_dname dept.dname%TYPE}
> [ FTS Dictionaries 7 v_disp_date VARCHAR(10);
> Aa FTS Parsers 8v BEGIN
> (£ FTS Templates SOSELECTINTO
> [ Foreign Tables 10 v_ename, v_hiredate, v_sal, v_comm, v_dname
v {&)Functions (6) 11 ename, hiredate, sal, COALESCE(comm, ©), dname
{z}emp_comp(p_sa 12 FROM emp e, dept d
{=}emp_query_calle® 13 WHERE empno = p_empno;
(% hire_clerk(p_enat Parameters  Local variables Messages Results Stack
{=} hire_salesman(p, =————————
(=} new_empno() Name Type Value
- (=) select_emp(p_en p_empno integer 7900
> [ Materialized Views
> 9 Packages
> {}Procedures
> t.3Sequences
> &9 synonyms
> [ Tables M
> {¢} Trigger Functions
7] Types
> i Views -
< i ,
6: The Parameters tab
@ pgAdmin 4 File~v Objectv Toolsv Helpv
Browser 14 Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger x
> & Extensions (6) Cl= o @ 2 o

> Foreign Data Wrappers (2

> ©Languages (2)

v % schemas (2) 1
> & enterprised! Create
v & public
> B Collatior Refresh...
> @Domaint  Delete/Drop

> FTS Con Drop Cascade

emp_query_caller()

[ FTS Dic -
PSR Debugging >

>
> Debug |
> [5)FTS Ten Scripts > Set breakpoint
> [EfForeign  Restore... e 1= 'Martin';
~ { Functior Query Tool... query := emp_query(v_deptno, v_empno, v_ename);
{=}emp. INFO 'Department : %', v_deptno; L
{=}emp. Properties... INFO 'Employee No: %', (r_emp_query).empno;
=} hire_clerk - T
& !re_c erk(p_en Parameters  Local variables Messages Results Stack
{=} hire_salesman(
{=} new_empno() Name Type Value
(=) select_emp(p_¢ v_deptno numeric NULL
> -] Materialized Views|
N @Packages v_empno numeric NULL
> {() Procedures v_ename character varying NULL
> n3S
equences V_rows integer NULL
> &7 Synonyms
> - r_emp_query text NULL
> {Z Trigger Functions
7] Types
> 2] Views -

DECLARE
> no NUMERIC;
o NUMERIC;
e VARCHAR;
INTEGER;
query TEXT;

I

7: The Local variables tab
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@ pgAdmin 4 File~ Objectv Toolsv Ipv
Browser L4 Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger
> 5 Extensions (6) i ol e o o

v

=’ Foreign Data Wrappers (2

{=} hire_salesman(
{=} new_empno()
{=) select_emp(p_t

hire_clerk(p_ename character varying, p_deptno numeric)

> &7 Languages (2)
v % Schemas (2) 1
> < enterprisedb 2 v_empno NUMBER(4) ;
v < public 3 v_ename VARCHAR2(10) ;
> Al collations 4 v_job VARCHAR2 (9) ;
> & Domains 5 v_mgr NUMBER(4) ;
> [[3FTS Configurations 6 v_hiredate DATE;
> [} FTS Dictionaries 7 v_sal NUMBER(7,2);
> Aa FTS Parsers 8 v_comm NUMBER(7,2);
> FTS Templates 9 v_deptno NUMBER(2) ;
> [ Foreign Tables 10 BEGIN
v {z) Functions (6) 11 Vv_empno = new_empno;
{=} emp_comp(p_¢ 12 INSERT INTO emp VALUES (v_empno, p_ename, 'CLERK', 7782,
{z}emp_query_cal= 13 TRUNC(SYSDATE), 950.00, NULL, p_deptno);
(Dhire_clerk(p_en Parameters  Local variables Messages Results Stack

Inserting employee 8001

..New salary: 950.00

User enterprisedb added employee(s) on 2019-04-01

> [F1Materialized Views
> ?Packages Department :
> () Procedures Employee No: 8001
Name :

> n.3Sequences Job . CLERK
> @Synonyms Manager 1 7782
> Hire Date : 2019-04-01 00:00:00
> {: Trigger Functions salary : 950.00

[T Types Commission :
> @ Views -

8: The Messages tab

@¥pg

Browser L4

File~ Objectv Toolsv Help

Dashboard Properties SQL Statistics Dependencies Dependents

> 5 Extensions (6)
> = Foreign Data Wrappers (2
> ©7Languages (2)

hire_clerk(p_ename character varying, p_deptno numeric)

v 9schemas (2)

> < enterprisedb 2 v_empno NUMBER (4) ;

v <& public B v_ename VARCHAR2 (10)
> Al Collations 4 v_job VARCHAR2 (9) ;
> & Domains 8 v_mgr NUMBER(4) ;
> [[3FTS Configurations = © v_hiredate DATE;
> [R\ FTS Dictionaries 7 v_sal NUMBER(7,2);
> pa FTS Parsers 8 v_comm NUMBER(7,2)};
> FTS Templates S v_deptno NUMBER(2) ;
> [E Foreign Tables 10 BEGIN
v {5 Functions (6) 11 V_empno = new_empno;

{=} emp_comp(p_s

INSERT INTO emp VALUES (v_empno, p_ename,

'CLERK', 7782,

{z}emp_query_cal= 13 TRUNC(SYSDATE), 950.600, NULL, p_deptno);
}hire_clerk(pen = = T s o -
& T - Parameters  Local variables Messages Results — Stack

{=} hire_salesman(

{z)new_empno() | = hire_clerk

{=) select_emp(p_t 8001

(5 Materialized Views
% Packages
{('yProcedures
n.3Sequences

&5 synonyms

Tables

vV ViV YVY VY

-+ Trigger Functions
7] Types
[ Views -

v

3¥ Debugger

9: The Results tab
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6.43 XAy U7

Stack 2 7, Bffa— R &y 2 izhbs7uros (MUHEINEREREETLTWARWS RS S L)
DY RAIPFRREINE T, 0TI LERUIHT L, [Stack | R TICFRREINS YR DI T 0 S
LDGHIDEMENE T, 07740387322, ZOAFNIY A M SHIBRENE T,

Stack X 712id, 7w 77 AMCHLICET 2EML XRINE T, BHRICBIRDODDBFENET,
o 70T ANOMUH L OB
o FEUCH LG I
s FUHENTWE T8 2T LD

A—NRRy ZRERT DL, —HEORXARX M EINLT 0T ADETHEEEZ FL—ATEET,

pgAdmin 4 Filev Objectv Toolsv Helpv

Browser L4 Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Debugger x
> ) Extensions (6) "E =0 002 O
> = Foreign Data Wrappers (2

> ©Languages (2) emp_query_caller()

v 9 schemas (2) 1 DECLARE

> <& enterprisedb 2 v_deptno NUMERIC;

v <& public Ll 3 v_empno NUMERIC;
> Al Collations 4 v_ename VARCHAR;
> & Domains 5 v_rows INTEGER;
> [[3FTS Configurations 6 r_emp_query TEXT;
> [l FTS Dictionaries 7V BEGIN i
> ha FTS Parsers § vdeptmo i=oo;
> FTS Templates 5 v_empno = 0}
> [Ff Foreign Tables 10 v_ename != 'Martin'j
v {ZFunctions (6) 11 r_emp_query = emp_query(v_deptno, v_empno, v_ename);

(E}emp,comp(p,s 12 RAISE INFO 'Department : %', v_deptno;

{?)emp_query_calf 13 RAISE INFO 'Employee No: %', (r_emp_query).empno;
{=}hire_clerk(p_en ) e
{=} hire_salesman(
{z)new_empno() | Name Value Line No.
{=) select_emp(p_t

> [ Materialized Views

> % Packages

> {{'}Procedures

> #.3Sequences

> 43 synonyms

> [FTables

> {5} Trigger Functions

Parameters Local variables Messages Results Stack

emp_query_caller() 8

71 Types
> 2] Views

10: A debugged program calling a subprogram

10: 4770277 5Z2N0HT TNy ZIEAETR T T A

EDXNX. emp_query_caller 7% emp_query EWHKHIDH 7 0TI I L 2MUHZES L LTWEZ Y
FRLTWE T, emp_query_caller (ZIRE, T—IL ARy JDEHEHIIH T,

emp_query NOFERH UETEINS 2. emp_query 25 Stack X 7D FEICFR RS, ZDa— KHn
Program Body "t /LI REINF T,

11O EINEY T a5 507Ny 7

Y77 TT LADEITHET TS, GlEIFECH LIt v 2 S A (emp_query_caller) IR D, BERZ
Stack 2 7D FEIICR R XN TVWE T,

K12 : FAw ZENEYTIa S A0 bHEBES
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@ pgAdmin 4 File~w Objectv Toolsv Helpv

Browser L4

> 3 Extensions (6)
> = Foreign Data Wrappers (2
> ©Languages (2)
v % Schemas (2)
> < enterprisedb
v < public
> Al collations
& Domains
FTS Configurations
[l FTS Dictionaries
Aa FTS Parsers
2 FTS Templates
[ Foreign Tables
v {z) Functions (6)
{=} emp_comp(p_s
{=} emp_query_cal
{} hire_clerk(p_en
{=} hire_salesman(

Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger x

emp_query_caller()

W O Nd OB W D

10
11
12
13

Parameters  Local variables Messages Results Stack

DECLARE M
v_deptno NUMERIC;

v_empno NUMERIC;

v_ename VARCHAR;

v_rows INTEGER;

r_emp_query TEXT;

BEGIN

videptno 1= 203
v_empno i= 0;

v_ename := 'Martin';

I

r_emp_query := emp_query(v_deptno, v_empno, v_ename);
RAISE INFO 'Department : %', v_deptno;
RAISE INFO 'Employee No: %', (r_emp_query).empnoj

{z}new_empno() | = Name Value Line No.
(=) select_emp(p_s emp_query_caller() 8
> [ Materialized Views
> 99 Packages
> {"yProcedures
> h3Sequences
> 47Synonyms
> ables Il
> {5, Trigger Functions
7] Types
> [@ Views -
« i v
11: Debugging the called subprogram
pgAdmin 4 Filev Objectv Toolsv Helpv
Browser L4 Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger x
> 5 Extensions (6) "= =Z 0 e 0 O
> = Foreign Data Wrappers (2
> ©Languages (2) emp_query_caller()
v 9 schemas (2) 1 DECLARE T
> <& enterprisedb 2 v_deptno NUMERIC;
v < public Ll 3 v_empno NUMERIC;
> Al Collations 4 v_ename VARCHAR;
> & Domains 5 v_rows INTEGER;
> [ FTs Configurations 6 r_emp_query TEXT;
> [l FTS Dictionaries 7V  BEGIN g
> [2FTS Templates 9 v_empno i= 0}
> [E Foreign Tables 10 v_ename :i= 'Martin'j
~ {&}Functions (6) 11 r_emp_query := emp_query(v_deptno, v_empno, v_ename);
{=} emp_comp(p_¢ 12 RAISE INFO 'Department : %', v_deptno; L
{(z)emp_query_cal= 13 RAISE INFO 'Employee No: %', (r_emp_query).empno;

{=} hire_clerk(p_en
{=} hire_salesman(
{=} new_empno()
{=) select_emp(p_t
[[5 Materialized Views
% Packages
{{’yProcedures
.3 Sequences

v vV Vv iVVVY VY

=1 Trigger Functions
I Types
[ Views

v

Parameters Local variables Messages Results Stack

Name

emp_query_caller() 8

Value Line No.

12: Control returns from debugged subprogram
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6.5 7O S LDFINvYT

ROBIERRITLT, a6 T \y I TEET,
e IUTILAE—HIZ IITTOFEITLET
e TL—FURAVIMNIEETAFE TS L2FEITLET

s U ANDR —INEREEFRRBLUOLHET S

6.5.1 I—KFDOXFTvTEIT

YV N—DT7 A aVEFEHALT, AN HF—TTar L6227y TETLET,

Step into
Step over Stop
/Continue/Start /

= © e @ o0

13: The Tool bar icons

13:YV—IAN—DT7 Ay
T4 aryOHMNEIRDOEEBH TT,
« ATV TA>, Step into 7 A aVEI Y v I LT, BEWRAFRREINTWS a— FITEFEITLET,

« AT THA—=/IN—; Step over 74 A% I Vv 7L Ta—FITEFETL, a— RFiZk > THULH
ENBZYT T 7002alBRAT v TF—N—0LFET, 77707 a i3ETENETTH, 7
L—RAVIEDBEENTVRVED TNy Z7XNERTA,

o ${T/BIMR, Continue/Start 7 A aY %27V v 7 L THAFRREINI-a— FEEFTL, a4
MITL—TRA VY MCEET IR TTIETHITLETD,

o Bk, Stop TAAVEZVY I LT, TuFILDETEEILELET,

6.5.2 JL—YURA1 > bDEMA

TN HT=ZE TR T L6%2EZTT5e, TL—URA Y MNZEET -0 —FRMELELE ST, TNy H—
B—HHEIEL720, 0— DA EHEERELZIEEH LD, a—NLZAXy 270y PYICKEH LT, Z%
LD, DT L= RA Y M ERELEZDTEES, RODRT v T4 Y, AT v TF—nN— ¥/
EHATEIEICE D, TN H—E T L — 7R ¥ MK a— FORDITHSETEHHLE T, 71—
TARA Y MZIERD2FEERH D 7,

O—HL TL—FRA VM -O—HNLT L =78, ME a7 7 ANDOETARER T — FITICRETE
T3, TAvHT—IE, B—HNTL—T R,V FDRRESINTVWABITIERET 2 2 E T2 —FELELE T,
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Ta—r\VT L= RA V- FEDELY S arBEDTL—I R Y MNZEETZ L, -1 T L —
TRAVIDBMNIHF—ZINET, Tl F7L6DaVTHFAMNT ANy TEFETTREEE. Fr—r 1T L —
TRAVIERELE T, 0778270 —NNVT L= KRA Y IPRESNTVWBIES, Zr—IL
TL—=0RA VI RELT Ny Ty Tavid, 207077 a105loty > a Y THOHENS F
THELET, 78— LT L =R Y PEA— =2 —F —DAPRETEZXT,

O—H T —RA Y P 2lERT 212, a— AL T L= KA Vs 2&ET 23— FIToEM KA

ORI ORANZEZ Vv 7 LET, ZL—0OHBNIORAZ 2V v 7355, Y—Xa—FD 12
TEICT L= RAL U Ry bBRRINBGHDO L1, RADOHANCH 2 HENH D 5,

TNy H—IMERE NS &, RECEVWREZRRL, ERLLa— FMTIITL—2 KA ¥ P BRES N
ZrZRLET,

@ pgAdmin 4 Filev Objectv Toolsv Helpv
Browser L4 Dashboard  Properties SQL  Statistics Dependencies Dependents x
> 95 Extensions (6) I . . 1
- i Database sessions Transactions per second
> = Foreign Data Wrappers (2)
> ©7Languages (2) 11.0 = 3.00 = -
10.0 otal ransactions
v % schemas (2) Active 250! |mcommits
> & enterprisedb 90! mmidie 2.00( mRollbacks
~ < public 8o 1.50
> i 7.
A1 Collations ‘ o 100
> & Domains | 2 050
> [FTscont  Create > :
> [k FTS Dicti 0.00

> naFTSPars  Refresh..
> FTS Tem Delete/Drop
| 2000 100

> [E Foreign1 Drop Cascade WFetched MAReads
v {z} Function 80 i
& v Do > Debug 1500 | #¥Returned Hits
(Zemp_ ) . 60
(=) emp. Scripts > Set breakpoint 1000

Tuples out Block 1/0

{=}hire_c  Restore... 40
e 500
(Jhire_¢ Query Tool... 20
Enew. Properties... 0 0
{=} selec ‘
> [ Materialized Views Server activity
> @ Packages Sessions  Locks  Prepared Transactions Q  Search fs
> {"yProcedures —
> n.3Sequences PID User Application Client Backend start State Wait Event Blocking
> &9Synonyms
- © B » 2568 enterprisedb pgAdmin 4 - CONN:6098332 =1 2019-04-01 15:04:56 IST idle  Client: ClientRead
> [P Tables
> {z} Trigger Functions © M » 2992 enterprisedb pgAdmin 4 - CONN:1190633 1 2019-04-01 15:04:56 IST idle  Client: ClientRead
0 Types © M » 3732 enterprisedb pgAdmin 4- CONN:2023868 =1 2019-04-0115:04:57IST idle  Client: ClientRead

> ] Views -
1

i v M~ BB . AAAG st AL Al A AAMALAAEGZAA .4 ARAA A4 A4 AE.AAET AT Ui Alioa Al

14: Set a breakpoint by clicking in left-hand margin

14 Elo~—y %227 )y 7 LTI L —2K, Y FERET S

O—hL TL—2RA Y MNIRDERPFFRETEEZST, a—HLT L =RV MR TAv T £y
Tarvoill, HIFREN 2 ETHENTI,
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6.5.3 O—AILTL—IRA > bDHIRR

a—HL 7L —2RA Y REIBRT 2121&. Program Body /AL DKEDHEENTOREICHZ T —2
FAAYPMDORY v 2EZYVY 7 LET, Ky bBHA, JL—20KRA Y IDHIBRENIZ e ZRLET,
Clear all breakpoints 74 2> %27V v 2735, B Program Body 7 L — LICHRRINTWSE S
077 LhHITRTDOTL—IRA Y FERHIRTEET,

Clear all breakpoints

c e @ o0

15: Clear all breakpoints icon

K15: 3XRTDIT V=T RA 222 V75574 ay

AR LEEO7 7 aronihhrkETT 5 8. BTE Program Body S IVICFRRENTWBR T0 7
LANDT VL =2 KA Y FOAPHIRENE T, IS S 770 s I aNO 7L —2K, v P ERiE
BTE Program Body SAWVICRREINT WS 0l I A2 UHT 07 ANO 7L — 27 K4 > MEH|
PRENEHE A

654 1AV TFAMTNYIDOITO-NILTL—IRA2  2RET D

A2AVTFRANT AN THIZZ B =T L= RA ¥ b EFRET I121E. Browser SHFNLTTL—72
RAVIERETAAIN R TR0y =%, 7700 ay, $EF M)A —%2@E#HARTLE T, Object
X=a2—%F 5 —1b+ LT, Debugging. RiT Set Breakpoint %iEIRL £7,

H16: [T 27 M XA=a—hbDZu—r LT L—28EL 2 FOHRE

F/20F, FR =NV T L= RA VM ERETIAMN T RIS =Yy Ty vay, FRE NV —
DEFTEEZ VY 7L, RDEIIZayTHFAMRAX=2—h5 Set Breakpoint Z3ERL £,

K17 . A7 227 +DAVTFIFRA MR Z 206D A — LT L -84V FOHE

MUF =B =NV TV —F RV PERETZICNE. NI —2E&LT—T L/ —FZ2ERL. 7y
PIARED PV —HBARR L. A7 R as—Y v 77073 ayOBEE e RCHERCHENET,
Ry r =7 — LT —TRA Y FERET DI, TN T TR —IDy 75— ) — KD
TORED TR =Y ¥ EET7 772 a vy RilifRR L. A7 R eIy BIUT770 73
VDA R UHERICHEDVE T,

Set Breakpoint ##IRIT 2L, TN A —U 4 VRUDHE, 7V 5= arBiNe 75370 r
FLEMUHTOERELE T,

K18 : 7 ur 7 ADMUH LB TNy Z7ENEDEFHF->TVET

PSQL 27 54 7 >~ b3 select_emp B (/0 — NNV TL—FRA YV IPRESNTVWET) ZECHL
3,
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@ pgAdmin 4 Filev Objectv Toolsv Helpv
Browser ¥ Create > perties SQL  Statistics Dependencies Dependents x
> 5 Extensions (6) . :
> = Foreign Data Wrapper: Refresh... ns Transactions per second
> ©7Languages (2) Delete/Drop 20.0, = -
M Transactions
v 9 schemas (2) Drop Cascade 15.0| #Commits
> & enterprisedb | mRollbacks
v & public Debugging i Debug 10.0)
> Bl coliations Scripts [l set breakpoint |
N i — |
bomains  Properties... 50 ‘
> [[3FTS Configurati A
T 4.0 0.0
> [\ FTS Dictionaries
> Aa FTS Parsers Tuples in Tuples out Block 1/0
> FTS Templates 1.00 12000 700 5
> [ Foreign Tables : Mlinserts 10000 WlFetched 600 mReads
v {5 Functions (6) Updates Returned 00 Hits
{=) emp_comp(p_sa WlDeletes 8000 oo
{=}emp_query_calle®  0.50 6000 200
{=} hire_clerk(p_enal 4000 200
{=} hire_salesman(p) 2000 100
{=) new_empno() 0.00 o o
{=) select_emp(p_en :
> (5 Materialized Views Server activity
> %7 Packages Sessions  Locks  Prepared Transactions Q  Search F5
> {"yProcedures
> m3Sequences PID User Application Client Backend start State Wait Event Blocking
> &5 synonyms . . . ) .
N bles ' © M » 2568 enterprisedb pgAdmin 4 - CONN:6098332 ::1 2019-04-01 15:04:56 IST idle  Client: ClientRead
> {&} Trigger Functions © M » 2992 enterprisedb pgAdmin 4 - CONN:1190633 =1 2019-04-01 15:04:56 IST idle  Client: ClientRead
[ Types © M » 3732 enterprisedb pgAdmin 4 - CONN:2023868 =1 2019-04-01 15:04:57 IST idle  Client: ClientRead
> @ Views -
127.0.0.1:49400/ browser/# | » ™ E v AONO0 Anbarmriaa Al A dimnia A ANMRALONACOLNN -1 AN1A NA N1 1E.NACT 10T idla Nlhimmé: OlinmiNand i

16: Setting a global breakpoint from the Object menu

@ pgAdmin 4 Filev Objectv Toolsv Helpv

Browser L4 Dashboard Properties SQL  Statistics Dependencies Dependents x
> ) Extensions (6) 0 . i A
- noni Database sessions Transactions per second
> = Foreign Data Wrappers (2)
> ©Languages (2) 1.0 = 3.00 =: -
100 otal ransactions
v <2§Schemas(‘2) Active 250! | mcommits
> & enterprisedb 90| mmidie 2.00( mmRollbacks
~ < public 80 1.50
i 7.
> B Collations ‘ ‘ 100
> & Domains 6.0 050
> [BFTscont  Create > :
> [R FTS Dicti 0.00
> aFTspars  Refresh.. Tuples out Block I/0
> FTS Tem Delete/Drop |
: 2000 100 3
> [E Foreign1 Drop Cascade | WFetched MAReads
v {z} Function 80 i
& v Debugging > Debug 1500 | #¥Returned Hits
(= emp ) 60
(=) emp. Scripts > Set breakpoint 1000
{=}hire_c  Restore... 40
e 500
() hire_¢ Query Tool... 20
new.s Properties... 0 0
{=} selec
> [ Materialized Views Server activity
> @Packages Sessions  Locks  Prepared Transactions Q  Search s
> {"yProcedures
> n.3Sequences PID User Application Client Backend start State Wait Event Blocking
> &5 Synonyms
> [ Tables © M » 2568 enterprisedb pgAdmin 4 - CONN:6098332 =1 2019-04-01 15:04:56 IST idle  Client: ClientRead
]
> (= Trigger Functions © M » 2992 enterprisedb pgAdmin 4 - CONN:1190633 =1 2019-04-01 15:04:56 IST idle  Client: ClientRead
1 Types © M » 3732 enterprisedb pgAdmin 4 - CONN:2023868 =1 2019-04-01 15:04:57 IST idle  Client: ClientRead
> [ Vi .
« [ n — VIeWS » M\ BB . AAAO s AL L Ad_i_ A AANRLAAEAZAA .4 AAAA AL A1 AE.AAET AT I Al Al -l

17: Setting a global breakpoint from the object’ s context menu
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7\31 pgAdmin 4 Filev Objectv Toolsv Helpv

Browser \ZJ @ @ Dashboard Properties SQL  Statistics Dependencies Dependents ¥ Debugger
> ) Extensions (6)
> = Foreign Data Wrappers (2)
> ©7Languages (2)
v 9 schemas (2)
> < enterprisedb
v <& public
> Al Collations
> @ Domains
>[5 FTS Configurations
> [K\ FTS Dictionaries
> Aa FTS Parsers

>[5 FTS Templates
> [F] Foreign Tables
v {z) Functions (6)
{z} emp_comp(p_sa

(=) emp_query_calle Waiting for another session to invoke the target...
{=} hire_clerk(p_enal
{=} hire_salesman(p
{=} new_empno()
{=} select_emp(p_en

> 5] Materialized Views

> % Packages

> {}Procedures

> #.3Sequences

> &5 synonyms

> [FTables

> {5 Trigger Functions

Types
> ] Views

18: Waiting for invocation of program to be debugged

$ psql edb enterprisedb
psql.bin (14.0.0, server 14.0.0)
Type "help" for help.

edb=# SELECT select_emp(7900);

select_emp 7 7 ¥ 7> avid, TN AN =TIl I LR Ty THEITTEHETHRT LEEA,

K19: 70— T7L—2RL Y IBREINZTRT T L

AT TA Y. ATy TH—nN— FAT. FRE0—HLT L -7 KAV FORER Y. BIROEIE%
HALTIar o027 N/ T&EET, 7RI ITLDETERT Yy TAV—=F 2L, MUHLITOT7 7

s —3ar (PSQL) DHlEHZED R L. select_emp 7 7> 27 a VHETEIET L. ZOHNBFRRE
hE3,

$ psql edb enterprisedb
psql.bin (14.0.0, server 14.0.0)
Type "help" for help.

edb=# SELECT select_emp(7900);

__OUTPUT__
INFO: Number : 7900
INFO: Name : JAMES

INFO: Hire Date : 12/03/1981
INFO: Salary : 950.00

(y\'@’\“‘ y@:%@u <)
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File v

pgAdmin 4

Objectv Tools v

Help v

Browser L4

> 55 Extensions (6)
> = Foreign Data Wrappers (2)
> ©Languages (2)
v 9 Schemas (2)
> & enterprisedb
v & public
> 4| Collations
> & Domains
> [ FTS Configurations
> [l FTS Dictionaries
> Aa FTS Parsers
> FTS Templates
> [E] Foreign Tables
v {{z) Functions (6)
{=}emp_comp(p_sa
{=}emp_query_calle
{=} hire_clerk(p_enal
{=} hire_salesman(p
{=} new_empno()
(=) select_emp(p_en
> [5] Materialized Views
> 99 Packages
> {'}Procedures
> #.3Sequences
> &7 Synonyms
> [ Tables
> {¢} Trigger Functions
7] Types
> o] Views <

Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger x
=E =0 0 0 0O
select_emp(p_empno integer)
1 DECLARE
2 v_ename emp.ename%TYPE}
3 v_hiredate emp.hiredate%TYPE;
4 v_sal emp.sal%TYPE;
5 v_comm emp.comm%TYPE;
6 v_dname dept.dname%TYPE;
7 v_disp_date VARCHAR(10);
8v BEGIN
SOSELECTINTO
10 v_ename, v_hiredate, v_sal, v_comm, v_dname
11 ename, hiredate, sal, COALESCE(comm, ©), dname
12 FROM emp e, dept d
13 WHERE empno = p_empno;
Parameters  Local variables Messages Results Stack
Name Type Value
p_empno integer 7900

19: Program on which a global breakpoint has been set

(RIDR—TH 5D XE)

INFO: Commission: 0.00
INFO: Department: SALES

select_emp

COREET, TR H—tv > a VB R TTEET, TR H—kuy arr KT LREWES, Tur>
AEMOHIROT7 PV —> arpBr7a—r 7L —2RA Y MSEBBL. TNy 24 Z LB
RENET,

6.5.5 TNV H—DIT

TN =y ariBET LTIy —2KT 32120 GLEMIZHZEALA27/ a2 @ 227y
JLTERTEHUET,

K20 : TNy H—DKT
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:t+ Tools~ Helpv

Dashboard Properties SQL Statistics Dependencies Dependents ¥ Debugger x
= =0 @ @ O (Closethecurently octive pane o]
hire_clerk(p_ename character varying, p_deptno numeric)
1 =
2 v_empno NUMBER(4) ;
3 V_ename VARCHAR2(19); =
4 v_job VARCHAR2(9) ;
3 v_mgr NUMBER(4) ; I |
© v_hiredate DATE;
7 v_sal NUMBER (7,2) ;
8 v_comm NUMBER(7,2);
9 v_deptno NUMBER(2);
10 BEGIN
11 V_empno = new_empno;
12 INSERT INTO emp VALUES (v_empno, p_ename, 'CLERK', 7782,

13 TRUNC(SYSDATE), 950.08, NULL, p_deptno);

Parameters Local variables Messages Results Stack

Inserting employee 8003
..New salary: 950.00

20: Exiting from the Debugger
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57E Performance analysis and tuning

EDB Postgres Advanced Server (&, X7 # =< VAP EF 2 —=V 7DD DIFIERY — V2L
¥, ZOkrTaryTlR, ThEDOREEICOWTHAL £,

74 314 FFa—>

EDB Postgres Advanced Server l&, 7 —&XX—=ZA%—N—DENF 2 —=> 2P R—-FLT, {1 VX =
NENTWDERR M= Y THEMATRER S AT L) Y — 22 RELL £9. ZOKEEZHIETT 2 2 DDoX
7 X —&X—1%, postgresql.conf 77 A UIZHDFEFT, TNOHDRTRX—R—FRDELBHTT,

¢ edb_dynatune

¢ edb_dynatune_profile

7.1.1 edb_dynatune

edb_dynatune (&, FRX M U THEHATRER Y Y — XD EH L RRA M= Y OFHBRICESWT, F—
BR—= AP —N—FHTEZRA IS RATLADY Y —AOBEZHREL T,

EDB Postgres Advanced Server Z i fJiZ4 > A b =3 % & %, edb_dynatune X7 X —&X—IF, £ YA b—
NENTARR P Y OFRLIHR i~y v, BAEEHA~> Y. $RBHAY— =) 12t TRE
ENET, IZFLALDHE, T —ERXR—RAEHEENRT x —< 2 A% M EXE 572912 postgresql . conf
T 7 ANDIEZERMRNT R =X -2l T 2 0EIDD 8 A

postgresql.conf 7 » A L %&HHET S Z 212X D, EDB Postgres Advanced Server DA > 2 b —L1%
IZ edb_dynatune NI X —X —DHEZLETEXFET, FILWVEREZ BT 5I12iE. postmaster % FHHLE]
TEHERERHD FT,

edb_dynatune /87 X — & —%, 0 LLE 100 LU FOBEIEICHKETEE T, 0 DEIEZIFNTF 2 —=> 7
RHER T 12T 270, T—&ZR—ZAPF—nN"—1 YV —2DFHEIZ postgresql.conf 7 7 4 LD DER
NRIR—=R =Tk > TRBICHIEENE T,

PulANOBEWE Wl 1205 33) 13, FRAMII DY Y —RADE/NEEY T —RRN—Z2HF —N— (2% D
MTET, ZOBRTEF. HOZL D7 AV r—2 a UBMEHIN TV AR~ VICHEHINE T,

34 55 66 DHPADIAIL, HERBEDY Y — A% T —XN—AF—N—1ZED Y TEF, ZOHRER. EDB
Postgres Advanced Server £ [l U~ Y TREIEBDOMD T TV 7r—> a YHETEINTWHRIEHO 7 7Y
F—rayP—n"—IHHEINLGERDHD T,

EEDE (Bl 67-100) X, —N—DV Y —RDKEIT %2 T —ZRX—=ZAH—N"—(1ZHDHTET, O
FE1X. EDB Postgres Advanced Server DFEITERHD KRR b~ VITHEHINE T,
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edb_dynatune DfEZER L7z 5. postgresql.conf 7 7 4 L DD T X — X —ZFHEL T, 7—
BR=AY—N—=DNRT =V RAEI LI TEET, ARINZHKEIX. edb_dynatune I & - T
BIRXNT NI T 2HE A —N—=F 4 FLET, BRI X—X—Daxy &4 L. HNOEZIEEL
T, T—ER—AYF—ANZHEHTZILICED, RFX—X—DEEEETEET,

7.1.2 edb_dynatune_profile

edb_dynatune_profile 87 X — X —iX, T —RRN—2AY—N—TFHINZYV— -0 771l
WHOWTF 2 ==V 2l T 2 7DIfEHINE T, ZDRFTRA—K—=F, T—EZXRXR=XH—10DjL
FRCEMC Y £5,

edb_dynatune_profile DA[REZMHIZRD L B H TI,

Value Usage

oltp T =RER=AY—NPENVLT IV T I a WY - n— K%
WEHLUTWA5HEICBEDO L LT,

reporting KEDT—RDLAR— MIFHINE T =X R=ZAP == 1THERXNFE T,

mixed PV I a VY TR L R— M EHAGDE - N ICHERR X R
£7,

7.2 EDB D1 IREE

EDB wait states contrib EY 2 — LI 2 DD FEa VvV R—F ¥V FREEFNATVET,

7.2.1 EDB FIRENY I IS5V RI—h— (EWSBW)
FBIREEDNY 7759 FY— D —DHEEF VO —-FS 475V D 1 D2 LTERINTWVWEEA.
EWSBW 13T D&t v > a vy 2 E M a—7 LET,

FTARTDEY > a3 IZOVWT, HEHLTWETFT—ZR—2Z, Ly da izal 4y L TWwbi—¥— %
DEyTaryTEITEINTWE 7Y, HFELTOWEFEARY PR OBEREZINELET,

ZDIEHIX. postgresql.conf 7 7 A LIZIEBINEX NS edb_wait_states.directory 28T X —&X —TH5
EXINT22—F —ERARER R E T A L7 N 74 VR —ZH 23D T 7 A VMIRFEEINE T, f5E
T2 %R, MRS TR, MRS ZATHEEDRDHD £3,

PIRTIE, Linux AT ALATDAL YA =70t 2 DOWTHHL £ 3,

X57w 1. EDB OfFHIRAEIX, edb-asxx-server-edb_wait_states RPM 8w & —ITA Y A b —)L
ENFF, TIT. xx!XEDB Postgres Advanced Server D N— 3 VB EF T,

27w T2 V—h—%iEL# ¥ %1213, shared_preload_libraries 85 X —&—Z%ffifl L T postgresql.
conf 7 7 A MIZEIRT 2REDDHD 3, I :
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shared_preload_libraries = $libdir/edb_wait_states

ATYT 3 T —RR=2AY—N—2HEE L F5, BESPIENT I, NXv 77570 Ry —h—ik
F—XDINEEBL T,

ATV T4 F—REHRT 51203, ROIREREZ R L £,

CREATE EXTENSION edb_wait_states;

XTw 5. EDB ffEIREY — ) — % T ¥ 5121X. shared_preload_libraries /89 X —&X —»»
5$libdir/edb_wait_states ZHIFRL. 7 — X RX—XHF—N—ZHEH L 7,

LURTIX, Windows AT LA TDA VA =170 RIZOWTEHHELE T,

XFw 1. EDB HtIKEEY 2 — L 1Z. EDB Modules £ > X k— 5 —T StackBuilder Plus 2 —7 4 U
TAZMOIHTZ2IRED A VA b= NE T, BHHEDIERICHES T, EDB Modules DA > A b —L%
SETLED,

FlE2: v —h—%&kT 51213, postgresql.conf 7 7 A L %EZ LT, shared_preload_libraries
W T R — R —IZFHRIREE S A 79 V2 EDE T, NTIRX—X—(HITEUTE2ED 2 DENDD £5,

shared_preload_libraries = $libdir/edb_wait_states.dll

EDB 5 IREED 4 > X b — L. edb_wait_states.dll 54 751U 7 7 A L ERDASRACHEL 9,

C:\Program Files\edb\as14\1lib\

ATYTI I EBZAMNTT 272DICT —ER—AF—N—2HEHL T3, BEHPEITLE. Ny
27U P —A—0EHL, T XOIEZHBL T,

ATV T4 F—RERRT D12, ROIREREZ R L 5

CREATE EXTENSION edb_wait_states;

A A bF—5—1%. edb_wait_states.control 7 7 A LERDARRICEEL F9,

C:\Program Files\edb\asl4\share\extension

7.2.2 FEIREDT—H—%RTT3

EDB f#IRfEY —h — %473 5121%. DROP EXTENSION 22~ > Rl L T edb_wait_states f:5RHE
BEXHIBRL 3, RiZ. postgresql.conf 7 7 f L% ZH L, shared_preload_libraries $J X —&X—
2 53$1ibdir/edb_wait_states.dll ZHIBR L £3, postgresql.conf 7 7 £ L2 ZEHE L CHEMA L 7214,
T—=RR=ZAY—NEHEH L T,
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723 VA1 bRAT—bA22—T 1R

DA VE—T 24 RE, RDEZ7Sa VA PEIRTVWAEEENEENTVWET, 2hoDZBK
WiE, WEDASI AR GRX—Z— IR T A—R =D ET, TALDRTX—R—IRDELBH T,

o start_ts £ end_ts (IN)o TN o 3—HEIC, RREIFRE 77— X 2HEL £ T, start_ts DAZIEE
L7258, start_ts LIED T — 231 &N £ 3, end_ts DAZFEL/ZHA. end_ts £TD
T=ABRHITENET, ZRNHEDVTRHIBEBEINTVARWES, TXRTOT—X2PHTINET,
TARTORIIERR S 7T — 22N LET, MU, SEBOHINTOWTHAL £7,

e query_id (OUT), [EH{bEIN/z27 2V ZHILET, ZUX, 7V oEtREINLAF ANy > 2
a— F"C‘\j—o

o session_id (OUT), v a ®#HALET,

o ref_start_ts & LU ref_end_ts(OUT)o FFEDT— R KAV b EEL T 7 ANDRA LAR Y TREE
MLET, 77— XKLV ME ARV IOV La—F, 7Yl a—FK, £hdky s
YL a— KT,

HRBDOWESIZOWTIR, RDE 7> a »THHALET,

FRR: UTFDE7 Yy a iaordhld, BRr22—V—%HHLTERSE T — XX IZEHRINTZ4DO0D
Birdtvyya yCRICETEINZRD 3 DD Z T VIZESVWTVE T,

SELECT schemaname FROM pg_tables, pg_sleep(15) WHERE schemaname <>
pg_catalog; /¥ ran on 2 sessions */

SELECT tablename FROM pg_tables, pg_sleep(10) WHERE schemaname <>
pg_catalog;

SELECT tablename, schemaname FROM pg_tables, pg_sleep(10) WHERE schemaname
<> pg_catalog;

7.2.4 edb wait_states data

Z OFEREIZ. EWSBW DINE L7 7 — X 2 5iAM S 12D E T,

edb_wait_states_datal(
IN start_ts timestamptz default -infinity::timestamptz,
IN end_ts timestamptz default infinity::timestamptz,
OUT session_id int4,
OUT <dbname> text,
OUT <username> text,
OUT <query> text,
OUT <query_start_time> timestamptz,
OUT <sample_time> timestamptz,

OUT <wait_event_type> text,

RDR—=J1Z% <)

232 %8 7 Z Performance analysis and tuning



EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

(HTDR—T 5 DFEX)

OUT <wait_event> text

COMREZHH LT, RO Z L 2B TEET,

FTARTOEy ¥ aryTHREEIN-HY (start_ts BL WP end_ts TEFEK) EITENTWE 7V, Zh
LR L TV A N> b,

SELECT query, session_id, wait_event_type, wait_event
FROM edb_wait_states_data(start_ts, end_ts);

REOHIBANODXR v > a v OEITIRE (0%, kv ayTEITENSZZTY (session_id = 100000) ¥
7 ) DR L 2= A X b,

SELECT query, wait_event_type, wait_event
FROM edb_wait_states_data(start_ts, end_ts)
WHERE session_id = 100000;

B> FADF TR AR, B -

SELECT min(sample_time), max(sample_time)
FROM edb_wait_states_data();

7.25 NS AXA—2—

BRRD—fR1728F X =2 —=1ZMA T, HODBEATIIERDBDREGENE T,
dbname

tyraryor—&R—2

username

tyrarilnZf4 L T0wd1—%—

query

tyaryTERTEATWE LY

query_start_time

7 ) D3k S IR

sample_time

FHANRY b TF—RZ2EL 7R

wait_event_type

tyrary N7V R) BREELTOLERA RS FD XA T

wait_event
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Tyvay Ky 2Ty ) HBEELTOSHEA R b

7.2.6

Rz, edb_wait_states_data() BABOH IHIEZRL F 5,

edb=# SELECT * FROM edb_wait_states_data();
__OUTPUT__
= [ RECORD 1 Jmmmmmm oo oo o oo oo

ym——————

session_id | 4398

dbname | edb

username | enterprisedb

query | SELECT schemaname FROM pg_tables, pg_sleep($1) WHERE schemaname <>
~$2

17-AUG-18 11:56:05.271962 -04:00
17-AUG-18 11:56:19.700236 -04:00
Timeout

query_start_time
sample_time
wait_event_type
wait_event PgSleep

= [ RECORD 2 ]~ —bmmmm = mmm oo oo e e e

ym—————

session_id | 4398

dbname | edb

username | enterprisedb

query | SELECT schemaname FROM pg_tables, pg_sleep($1) WHERE schemaname <>
~$2

query_start_time | 17-AUG-18 11:56:05.271962 -04:00
sample_time | 17-AUG-18 11:56:18.699938 -04:00
wait_event_type | Timeout
wait_event | PgSleep
= [ RECORD 3 J = —bmmmm = mmm oo oo o e e

ym————

session_id | 4398

dbname | edb

username | enterprisedb

query | SELECT schemaname FROM pg_tables, pg_sleep($1) WHERE schemaname <>
—$2

query_start_time | 17-AUG-18 11:56:05.271962 -04:00
sample_time | 17-AUG-18 11:56:17.700253 -04:00
wait_event_type | Timeout

I

wait_event PgSleep
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7.2.7 edb_wait_states_queries

DIEREIX. EWSBW IC X o TH Y FY v &2 2V ICET 3 IEmEREEAL 3,

(y

edb_wait_states_queries(
IN start_ts timestamptz default -infinity::timestamptz,
IN end_ts timestamptz default infinity::timestamptz,
OUT query_id int8,
OUT <query> text,
OUT ref_start_ts timestamptz
OUT ref_end_ts timestamptz

HLwr L) 7 7 AVTEMINCERE N2 720, FREDHRIIHICL TERBD 7 ) 7 7 4 AHVERE
N2GE8HH £T,

OB, BEIN-BEEREERLZ 7Y T2 A ALHDOTRTOIZZYZRLET, LUNITRT 2
IV, start_ts £ end_ts DETH > TV U 7 ENE7 V2 EL I Y 774 LHADITRTHI LY
PRELET,

SWEZIUE, OB, FEESNEBRTEIT I Rr o7V e T25E808HD 5, 21—
P —7 edb_wait_states_data() ZHFHTILEND 2 Z & ZIEFEICHI 5729,

SELECT query FROM edb_wait_states_queries(start_ts, end_ts);

728 N AXA—Z2—

AR D — 72 8T X — 2 =12 Z T, HHDBITITWEIRD DDV EENE T,
query

EffLE Y 77X X b

7.2.9 4l

iz, edb_wait_states_queries() BEoOH Il ZRL FT,

edb=# SELECT * FROM edb_wait_states_queries();
__OUTPUT__
= [ RECORD 1 Jdmmmmmmm oo oo o oo

query_id | 4292540138852956818

query | SELECT schemaname FROM pg_tables, pg_sleep($1) WHERE schemaname <> $2
ref_start_ts | 17-AUG-18 11:52:38.698793 -04:00

ref_end_ts | 18-AUG-18 11:52:38.698793 -04:00

= [ RECORD 2 J+=mmmmmm e e e e o e e e e e e e e e

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

3754591102365859187
SELECT tablename FROM pg_tables, pg_sleep($1) WHERE schemaname <> $2
ref_start_ts | 17-AUG-18 11:52:38.698793 -04:00

query_id |
I
I

ref_end_ts | 18-AUG-18 11:52:38.698793 -04:00
1

query

= [ RECORD 3 J-—mmmmmmmmmm oo oo e e e e e
query_id | 349089096300352897
query | SELECT tablename, schemaname FROM pg_tables, pg_sleep($1) WHERE.

—.schemaname <> $2
ref_start_ts | 17-AUG-18 11:52:38.698793 -04:00
ref_end_ts | 18-AUG-18 11:52:38.698793 -04:00

7.2.10 edb_wait_states_sessions

ZDEEEIX, EWSBW IC Ko TH > Y V7 E Nty ¥ a VIBET21EHREIRMEL T,

edb_wait_states_sessions(
IN start_ts timestamptz default -infinity::timestamptz,
IN end_ts timestamptz default infinity::timestamptz,
OUT session_id int4,
OUT <dbname> text,
OUT <username> text,
OUT ref_start_ts timestamptz
OUT ref_end_ts timestamptz

COMBERHAL T, #RiENETF—EZR—2BIWNEREIEFNLDE Yy Y a VEBIB L2 —% — %2k
ETEET, f:

SELECT dbname, username, session_id

FROM edb_wait_states_sessions();

edb_wait_states_queries() [EHEIZ. 2D 7 7> r 7> a vid, BESINERBATYEY Y v 7&h
ey yaryZy Ttk HESNELHEBATY Y TV v 73ty a vk &ty yaryrrs AL
IR EN TR Ty a Y EHALES, 2R eiliild 512i3,. edb_wait_states_data() ZfifH
TEIRERDHH ET,
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7211 NI AXA—2—

AR D — kA 7235 XA =R —=1ZA T, HAODETITERDS DHAEFENE T,

dbname

tyarPERINTVE T —ER—2X

username

tyraroul4ra—H—

7.2.12 {5

iz, edb_wait_states_sessions() B OB NHlERL £,

edb=# SELECT * FROM edb_wait_states_sessions();

__OUTPUT__

- [ RECORD 1
session_id
dbname
username
ref_start_ts
ref_end_ts

- [ RECORD 2
session_id
dbname
username
ref_start_ts
ref_end_ts

- [ RECORD 3
session_id
dbname
username
ref_start_ts
ref_end_ts

- [ RECORD 4
session_id
dbname
username
ref_start_ts
ref_end_ts

edb
enterprisedb

17-AUG-18 11:
18-AUG-18 11:

edb

enterprisedb

17-AUG-18 11:
18-AUG-18 11:

userl

17-AUG-18 11:
18-AUG-18 11:

17-AUG-18 11:
18-AUG-18 11:

52:
52:

38.
38.

.698793
.698793

.698793
.698793

.698793
.698793

698793
698793

-04:
-04:

00
00
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7.2.13 edb_wait_states _samples

DFEREIEX. EWSBW IZ X o TH Y TV U Z XN HFEA RV M T2HERERME L E T,

(y

edb_wait_states_samples(
IN start_ts timestamptz default -infinity::timestamptz,
IN end_ts timestamptz default infinity::timestamptz,
OUT query_id int8,
OUT session_id int4,
OUT <query_start_time> timestamptz,
OUT <sample_time> timestamptz,
OUT <wait_event_type> text,
OUT <wait_event> text

W, 2V - Z OBz ERFCHTLERZHD THA,

7214 NFX—5—

ATRD—f&HI72 85 X =X —IZA T, HODETIEERD D DBEFENET,
query_start_time

Dty ay Ty HEGE IR

sample_time

FHANY b T =2 2IE L 7R

wait_event_type

oy a VDL TV REA Ny b x4 T

wait_event

tyvay Ry Z7IYF) SHELTO BRI~ b

7.2.15 |

iz, edb_wait_states_samples() BAOH IHIERL 5,

edb=# SELECT * FROM edb_wait_states_samples();

__OUTPUT__
= [ RECORD 1 oo oo
query_id 4292540138852956818

17-AUG-18 11:56:00.39421 -04:00
17-AUG-18 11:56:00.699934 -04:00

|

session_id | 4340
query_start_time |
|

sample_time

RDR—=J1ZHK )
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(BIDR—T 5 D x)

wait_event_type | Timeout

wait_event | PgSleep

- [ RECORD 2 J---—smmmmmmmmmm o e e
query_id 4292540138852956818

|

session_id | 4340

query_start_time | 17-AUG-18 11:56:00.39421 -04:00
| 17-AUG-18 11:56:01.699003 -04:00
| Timeout
|

sample_time
wait_event_type
wait_event PgSleep

- [ RECORD 3 J----H#-————— oo
4292540138852956818

4340

17-AUG-18 11:56:00.39421 -04:00
17-AUG-18 11:56:02.70001 -04:00

query_id
session_id
query_start_time
sample_time

wait_event_type Timeout

wait_event PgSleep

- [ RECORD 4 J----+--———————mmmmm e~
query_id 4292540138852956818

session_id 4340

17-AUG-18 11:56:03.700081 -04:00
Timeout

|

|
query_start_time | 17-AUG-18 11:56:00.39421 -04:00

sample_time |

wait_event_type |

|

wait_event PgSleep

7.2.16 edb_wait_states purge

ZOEIZ., start_ts DBIIERE A, end_ts DENICZ—Y V2 (B—F—3 a3 yv) ENEZITRTOY
STV F—R T AN (Y, kyday, BXUOFEEARY ML) REHIBRLE T,

edb_wait_states_purge(
IN start_ts timestamptz default -infinity::timestamptz,
IN end_ts timestamptz default infinity::timestamptz

BH., 2—HF -3 ZOMEEZEITTADLEEDD ERA, Ny 7y FIMEEFHIRICE > TENRS &8 —
DTEZRERDHD T, MSLOEHTENNEZ SRWIGE. COBENFEHINIGENDD T3,

BV IR E N TSR EAZ A 51203, Z OB ORTOFITERA L 72 & 512 edb_wait_states_data()
PHEALET,
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7.2.17 4

edb_wait_states_purge() 4T3 2 HiDSPGDATA/edb_wait_states 74 L7 F VU .

[root@localhost datal# pwd
/var/lib/edb/as14/data

[root@localhost datal# Is -1 edb_wait_states

total 12

- I'W------- 1 enterprisedb ...
—587922758698793

- I'w------- 1 enterprisedb ...
—587839958698793

- I'Ww------- 1 enterprisedb ...
—587922758698793

253 Aug 17 11:56 edb_ws_queries_587836358698793_

1600 Aug 17 11:56 edb_ws_samples_587836358698793_

94 Aug 17 11:56 edb_ws_sessions_587836358698793_

edb_wait_states_purge() FE{TD$PGDATA/edb_wait_states 74 L 27 + VU

edb=# SELECT * FROM edb_wait_states_purge();

__OUTPUT__
edb_wait_states_purge

[root@localhost data]# pwd
/var/lib/edb/as14/data

[root@localhost datal# 1s -1 edb_wait_states

total ©
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FT8E EDB clone schema

*EDB 7R —YZ2F—3*F B—ALELBVE-FT—EZR—R (VY—RAT—EXR—2R) »bEE
7 —=ZN=2 (X =7 v FT=EN=R) TAF =L EDT—EN=AF 7Yz  eat—T
% % X 5123 % EDB Postgres Advanced Server DYLREY 2 — L TT,

VAT =BER=RAC X =7y b T—=EZRX=2F, AUYHET—ZRX=ZATd, ALT—ER—RT TR
R—NDEZEZF—EZR—ZXThH, MDF—ZR—=Z2H—N—K 2+ LOFDF—ZR—Z 7 5 ZAX—T
EITEINTOVBHNDOTFT —EZR—ZATHELEVERF A

EDB 70— Y X F—< CROMBBERHEHL £7,

e localcopyschema, Z DI, AF - ZDT—ER—ZAA TPz bDab—%Y—-—AT—X
N=ZAPBRELT—=ZR=Z (Z—=%"v b) IZERLETH, TORAF—<HLIZRLEDET, 20D
Ty r¥adid, TOY —ARAF = RO AV 2R LT — X RX—ZANHE T 255 1EH
L %73, localcopyschema BEIEICDOWTIZ,

O—AIIE-RF—T 2SR T I,
* localcopyschema_nb. & DBE#Z localcopyschema ¥ [A] U HMZEITLETH, Nv 7759

YaT7r LT, LidoT, MBI mERZMM LT, Zhud. />0y F 2 JHKEE
MENE T, localcopyschema_nb BEEIZDWTIE,
localcopyschema_nb 2SR L T 72E W,
 remotecopyschema, Z DHFEIX, AF -~ ZFDT—ER—AA TPz 7 DAV —%V—A7—
AN=APORDR =5y b T = XR=ZIMERLET, D777 arid, TOY—RAR
FoI ROV —% 2 0DFHD T —ZR—RICEHET 2HERHEHLE T, JloF—x~—

2. FU F7213%7% % EDB Postgres Advanced Server 7 — X N— 27 7 AX —IZFHETE LT,
remotecopyschema BIEIZ O WTIE,

DE—FIE—ZXF—T 2B TIEIW,

* remotecopyschema_nbo, = D% remotecopyschema ¥ AU HMEZFEITLE T, Nv 7757w
YRYaTZe LT, LkdoT, BED AN WREZMRLET, Zhudk. />7OvFoI#%
AEX XN F T, remotecopyschema_nb BIEIZ DWW TIE,

remotecopyschema_nb &SR L T L 72 &E W,

* process_status_from_logo Z DIEHEIL, 7 0 —= Y THRED A T — X RAEFRR L ET, 7 u—="IK
REFECNN LIRRICHRE T A ENH 20T 7 7 A A S IEHREEIR L £ 3, process_status_from_log
BRI DV TIE,

process_status_from_log ZZH LT 72 & W,

» remove_log_file_and_job. Z DEREIX., Fu—=V HREIC K o TIE E Nz n 27 » £ L EHIBRL
I3, ZOBI BB v ouy XU A TEREINEY a 72EIRT 2720 #HTEE
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9, remove_log_file_and_job BEIZOWTIZ,
remove_log_file_and_job BB LT 7 &,
HHEAF—IPOHDAF —<IHHTEL T —ER—AF TV 27 MIRDEBH T,
o« T—&A

e R—TFT 4 TarvT—INEELT—TIN, WNET— TN ERRL

L]

AT I

o il

¢« V—JIT VA

s EREZRR

e XTUTIAR R a—

75 4 R— A

L]

e T=INIVH— ELARY P MY H=IFFRL

o JL—)L

. 1&RE

o Fhix

e Ny =

e YR—FPEINTVETRTOA T =7 P EATDaAX b

e YR=FINTVEZITRNTOA TV 27 XA TD7 7L RHEHY 2+ (ACL)
RDT—=BZR=AF TV 7 MIEHTEZEEA,

e 7—IYA 7Yz b (Postgres LOBs B & U} BFILES )

s T—INDMmEL Y r—ya vEhkt

o T—AR—=RY Y

BT =5 T v j—

o ST —T

e ARV FMIUA—

o JLARIERE (BRRMSEEICIKF T 24 7 27 F D7 B — 2200 TE, RDHIRY 2 + D 3 % H DS
FEEZSHMLTLILEEW,)

c ATLRILDEF 2T 4
e KUY —
e ARV —R—T TR

51T, ROMIRDEH S E T
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* EDB 7 u—>YZ2¥—=<id, A ¥ A —/LHIZ EDB Postgres Advanced Server EDB Postgres Advanced
Server @ Dialect &4 7 1B 2T Compatible with Oracle S EDIEEINHE, FHIETF X
E—RDA YR b=V EET 7 AR —YIHEHIC--redwood-1ike ¥ —7 — RAEENZHEICD
AP R—FENET,

e Ty vay, Tui—=V%, bUH— N Fr—IRYADY —RXa—FRik, Z—F v P XF¥—
RICAE—LRIZEFEINET A, ZOLIRTUT I LICAF—HEZROA T 7 FAOD
I—RBBPEENTVIEE, FOEOIBRAF—<EZENEZ—F vy PRAF—NT—EBLTULZWL
Y. TRl LEFE—7 Y PAAF—< TONPCHLICERTI5E17HD 3,

¢ JURRAF—A T 27 bDRGFEABRBIEIRINERA, X—F v PAF—<DA T =7 b
HDAF—<DA T =27 MKFLTWBIGE, ZOREERIE 0—= v eIk ah E
A,

e VE— B -V IDEA, V—RAF—HNDF T = FMERMEREICIKTE L TWAGAE. Y
FE—+R -7 7 a Yy ENRHETENC ZOWREREZ VU E— T —ZR—Z2AD T Y v
I RAF—IERT AREDRDHD FI,

s RARTI6DaAV—Yar %70 —rRAF—<ZWHITETTEET TN, P a T IKE 77— 7—
RENHTA—F23RKI6 DT —H—T0tZA2H D ET,

e Ny I IR = A =L oTFITSINTVE 7TV EF v L TERHA,

KD arTld, T—EZRXR—XATEDB 70— Y RAF—<rHETIHEZOWTHHALET,

81 y r7w7OEX
EDB Clone Schema #ETY — 2 F 721X —7 v VT —&ZXR—2A 2 UTHEHT %12id,. PL/Perl E3E2 & %
WL O DYERIERER T — B R— A2 YA =T A3RERD D £7,

B, F—ER—ZAY——OD postgresql.conf 7 7 £ LD—EDHER T X —X—%RZEHT 3 L%
R0DH2HEDBDHD 3,

TRk, 2hsoBE 0Ly b7y 7FIETT,

8.1.1 #L3RMEEEE PL/ Perl D1 > X k—JL

PURTIE, REARREREE PL/ Perl ifi2 A Y A b =3 2 FIHICOWTHHL 7,

ZH 5 DFEIZ. EDB Clone Schema M§REIC k. o TY — R FRER—F v FF—&ZRXR—2r LTHHINS
F—RN—ZRTEITTIRERDH D ET,

ATV 1 ROIGREAER T — ZRX—RIZA YA =T H5RENRDHD £,
e postgres_£fdw
e dblink
¢ adminpack

¢ pgagent
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pgagent JLIRMKEEZ TERK T B HIIC. pgAgent 234 Y A b — L ZNTW5B Z L 2R L £ 3, Linux Tk,
edb-asxx-pgagent RPM % v 7 — I R TX ¥£3, Z ZT. xx X EDB Postgres Advanced Server DN —
Y a »#H5 T, Windows, StackBuilder Plus Z{#H L T pgAgent #X v >0 — KL TA YA =L LET,

BN DIRAEREREIX. EREEELRWIESIE. ROa<x Y FTA YA —LTEET,

CREATE EXTENSION postgres_fdw SCHEMA public;
CREATE EXTENSION dblink SCHEMA public;
CREATE EXTENSION adminpack;

CREATE EXTENSION pgagent;

CREATE EXTENSION <> RKOEHADFEMICOWVTIX, XD PostgreSQL 27 RF 2 X ¥ M EBILTL 72
20,

https://www.postgresql.org/docs/current/static/sql-createextension.html
ATw T2 postgresql.conf 77 A LEZEBL T,

RDOHNZRT X 512, $libdir/parallel_clone % shared_preload_libraries i/ ¢ T X — & —I1238
IMU T, postgresgl.conf 7 7 A VEEHL F T,

shared_preload_libraries = $libdir/dbms_pipe,$libdir/dbms_aq,$libdir/parallel_clone

27w T3 Perl FiiZxZ3E (PL/Perl) %#7—X~X—ZI1ZA A k—/L L, CREATE TRUSTED LANGUAGE
plperl o~ REFEITTALENH D £5, Linux DS, edb-asxx-server-plperl RPM Sy 7 —
ZEALTPL/Perl 4 A b=V L¥EF, ZZT. xx!& EDB Postgres Advanced Server D N—3 a V&
H5T3, Windows D35, EDB Postgres 5t %y 7 2L 3, EDB 58 8y ZIZDOWVWTIE, RD*
EDB Postgres Saa’Sy 74 R* 2SR L TL 72X W0,

https://www.enterprisedb.com/docs

ATFYT4: A= R—2—HF - L TTF—ER—XZEFH L. XDOa<wy FE2EFTLET,

CREATE TRUSTED LANGUAGE plperl;

CREATE LANGUAGE 2~ > KD DFEHINCOWTIX, XD PostgreSQL 27 F¥F 2 X ¥ M EBIRLTL 72
W,

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

8.1.2 BHINSX—X2—DHKTE

FRD+t 27 a»Tld. postgresql.conf 7 7 A W TEENNEIZRZIGED D DHEF AT X — & —1C
DWTEHL £35,
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813 NT7+—T 2V ABH/INTAX—R—

1 DD V¥ 72 arD—e LTABRBRAF—< 2 —F23 L5V R T L2 TIREDLD
BGENDHH FT,

BRI A =R —DF 2 —=V 7%, 77—V TSR ENDE Y — R T —ZR—=AY—N—HTT,
FHEEDSMEL TR postgresqgl.conf 7 7 A LD RT A —X—1ZRDE BHTT,

o work_mem, —Ri7 4 R 7 7 A MIZEZIALENT, WEIEARBZIBIEL Ny > a7 — TS
HZXEVOEEIEELE T,

 maintenance_work_mem, VACUUM. CREATE INDEX. ALTER TABLE ADD FOREIGN KEY 2 ¥ D X ¥
FF U ABETHHAINAIREYVDRKERIEELET,

* max_worker_processeso, AT LY KR—FTEBZNYy 77590 IO AORABERELET,
« checkpoint_timeout, HE] WAL F = v 7 KA > MDA (FRYEANAL),

« checkpoint_completion_target, 7 = v 7 KA ¥ MEOEFH R OE G LT, Fxv 7RS¥ FE
TOR—=7y bERfEELET,

* checkpoint_flush_after, F = v 7 K4 > b DFEITHIZ checkpoint_flush_after /N1 FZ# 2 2 E
ZIAADTONTIGEITHEIC, OSICHICRAA ML —JIRIALDEXIAARFKITEIEET,

* max_wal_size, HH] WAL F = v 7 KA ¥ Ml T WAL 2 EX B3R AT A X,

» max_locks_per_transaction, ZDXF X —&X—lI, FrI7 ¥ I aicEHHYTOENELF TV
Zray ZOVERERELES, IRTOM VY rZyarouy iy 75— 70IINE 3
B, lExDNZ Y72 alidihZBlodr 7Y beny 7 TEET,

WK X T X — R —12DWTIE, KD PostgreSQL 27 R¥ 2 X ¥ FEZBIRL TLZ X0,

https://www.postgresql.org/docs/current/static/runtime-config.html

8.1.4 X5—4A22Z204

Ia—= U THEEIC X A RT =R 20X U NE, 7 u—=  JHEREOREOH LRRCERI L TV b 57— XX —
AP — 3D postgresql.conf 7 7 £ LD log_directory 8T X — X THREIN=T4 L7 byicu
7 7 ANEER LT,

77 #0 F DAL, KIRT & 512 PGDATA/log T,

# log_directory = log # directory where log files are written,
# can be absolute or relative to PGDATA

TDTF4LV2Z bVIE 70—V IBRERFAT T SRNCHFEL TV A RELDH D £9,

0y 7 7 ANDGENE, 70—V ZHERERUOH T 2 IR TIX—R— YR MNTHRELLZDIDIZE - T
REDET,

Q777 ANDPBERAT—RA%FRRT SI2IE. process_status_from_log BIKCEERH L %3,
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0277 A VEHIBRT %121, remove_log_file_and_job 7 7 > 7 a v EMHT 55, HIZ log 7 4
L7 s VICKBEIL TFEITHIBRL £35

815 EDB/O—>XAF*x—IDA VA=

EDB Clone Schema # 4 >~ A b — L3 3 FEHIXDE BHTT,

Zh 5 DFJEIZ, EDB Clone Schema HHEIC X > TY —RAFHEE—F v FF—&ZR—X e LTHEHINS
T —RER—ATHEITTEILENRDD FF,

AFv T 1 LENCEH WA= 3 > D edb_cloneschema IEESREZ 4 VA F— L L2 223D 35813,
ROaxy FEFEITTIZRLEND D FT,

DROP EXTENSION parallel_clone CASCADE;

Zoa<y Pk, edb_cloneschema FEIRAERE B HIBEL £ 5,

ATYT2: Roaxy P LU THGRKEZ A > A P =1L LT,

CREATE EXTENSION parallel_clone SCHEMA public;

CREATE EXTENSION edb_cloneschema;

edb_cloneschema JI5RFERE % TERL S A H1IC. #3 parallel_clone EERIEREZERR L TL 72X W0,

8.1.6 AL —N—I1—HF—-IvEVITDIERK

o—Ahirn—="7B% localcopyschema ¥ /=1 localcopyschema_nb OWI % HH 3T 3545,
WETGNRTG A =R =D 1 DI, T—EAR=ZAP—=nN—¥t HEINILZXF DY —ZABLULL ¥ —N—
THET—ZR—2AEHNT 272D DE—DHEHY —N—DEENET,

VE— b a—="2HHE remotecopyschema % 7213 remotecopyschema_nb DWW SNhZH T 2545,
2 ODRIFANRT R =R =122 DDHNEH —N=DEENE T, RAID T X —&X—r L TRE I NZHEE
P—nN=iF, BHIN R F DTN X —THB T —EAR—RE DIV — AT —RRN— 2P — N —
ZHAILET, 2BEEHD RN I X =R = LUHREEINIZAGBY —N—=1F, Z—F v b T —ZR—= AP ——
. BREINIRAZF—~DREETH LT —EZN—AZ@#ALE7,

AR —N—=T I, 2= =< v U ZRIERTIRERD D T, BRLT—ER—RA R — 8 —2—
Y=o == 7777 a MO THE, 7700 a2 OET 7 —ER—ZA 2= 8 —2—
P—ld, 70— T 770 02arDRITRA=R— UTHRE SN — N =D T 7 & XM % F¢
DT —=BENR—RAL =P —HENRRAT =PIy TEINTVIRERD D 7,

AT — & A — N = BRUOP 2P =< v B T 5 BN ERICOWTIE, XD PostgreSQL
A7 RFaX Y b EZRLTIEI WY,

https://www.postgresql.org/docs/current/static/ddl-foreign-data.html

RD2ODETTarTlE,. TNLEDONEHY—N— 2 —HF—< v B IDPEDIIICERINDENITDO
WTHHL 75,
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8.1.7 O—A/LyO—=>J TN —N—r 21— -y T

localcopyschema 5 & Uf localcopyschema_nb 7 7 27> a YDFE, YV —AAF—< L X—7 v bR
F—~W@EMAEBFALT —EZR=ZAY—N=DF LT —ERXR=ZANIZHD T, LEh>T. TOL6DHK
RIS L TERB LI UIEET 2 BB D 258V —N—1X 1 D721 TT, oMY — =%, O—AI
P—N— I E T,

ZO¥——1Z, localcopyschema ¥ 7-iZ localcopyschema_nb 7 7 > 7 > a Y MU H T ¥ =126
TRZRERD B2, a—h LY —N—rIEINFET,

P =<y X IE SBY — N — D C AR EE L KT,
COMMRY—N—2—F =< v VY7, 70—V IRREET L0 —INF—N—DT = ZX— AN
RS 2 0ED DD 5

I -y PV IMRERINLE T —ER—22—P—F, Z——2—H—THH. EDB Clone Schema
Ty arvERRHT X0 — AP N—ICEH L TWALERD D £7,

ROFITE, BHITZ2AF -2 80T —ZN=2ADHNHH —N—2fFR L. HRIN XX —<bZ(E
LEJ,

CREATE SERVER local_server FOREIGN DATA WRAPPER postgres_fdw
OPTIONS(
host localhost,
port 5444,
dbname edb
)3

CREATE SERVER 2> KD DM OV TIX, KD PostgreSQL 27 FF 2 X ¥ FEBIRLTL X W,
https://www.postgresql.org/docs/current/static/sql-createserver.html

ZOY—N—D2—HF—2 v XKD BH T,

CREATE USER MAPPING FOR enterprisedb SERVER local_server
OPTIONS (
user enterprisedb,
password password

J;

CREATE USER MAPPING 217 > F DEH DFEMICOWTIX, KD PostgreSQL 27 RF 2 X > s 2B LT
72E W,

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

RDpsql a2~ Fik, A —N—r 2 —HF—Dv vV ITE2RRLET,

edb=# \des+

__OUTPUT__

List of foreign servers

- [ RECORD 1 J-------- S

RDR—J12Hi )
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(HTDR—T 5 DFEX)

Name local_server

Owner enterprisedb
Foreign-data wrapper | postgres_fdw
Access privileges
Type

Version

FDW options (host localhost, port 5444, dbname edb)

Description
edb=# \deu+
__OUTPUT__
List of user mappings
Server | User name | FDW options

—_ e ————— ———— + ______________ + ______________________________________________
local_server | enterprisedb | ("user" enterprisedb, password password)
(1 row)

T — R R—RAR—,{—2—H — enterprisedb 27 B — =V FREREZIF O T &, T —XR—2Z—H—
enterprisedb ¥ Z D XAV — RAMHEH I, KR— b 5444 TT —XN—R edb IZEH L T

CDEE. A=A D edb T —EZN—ANDEHICHEHEIN L~y TENLT —ZIR—-22—F —
enterprisedb & 7 —&X N — XL —#— enterprisedb i, ZFLFRLCA—DT —EZRXR—-A 2 —%—
TP, ZHUIENHI LB TED D $HA,

INEDHERY —N— 22— —< v B T DOHID BRI EHEIC O W T, localcopyschema Dffll%
SHRLTLEE W0,

8.1.8 UE—hro/O—ZVIKEEDNABY —N—1—HF—IvEVT

remotecopyschema 3 & If remotecopyschema_nb 7 7 27> a Y DFE, V—RAAF—<X—4F v b
2F—=ld, ALCEREREREZ T —ZR—AY—N—DERZTF—EZR—AZHNET, LEBoT, &
N DEREICIE 2 DY —N—% ERBLUIEET 2LEDIDH D £,

TDF—RR—RF =Nt WHEND Y —RRAF = EEBE DT — AN— A B ERT BIEF — i —
. V=AY —=—N—F73VE—F—N—2 I T T,

BT A2AXF—<2ZETET—ER—AY—N—L ZDT —EAR—AZERT I — " —1F, 22—
Ty MY —N—F7-30—-hIY—N—2fEINnE 3,

X —7y PP —N—1F, remotecopyschema ¥ /-1 remotecopyschema_nb 7 7 7 ¥ a VY EHUIHIT &
XWHERTA2RELD D720, B—D P —N— bINE T,

=P ==y B 7L, ST — N — D LR RE ER L F 9

IO —N— 2 —F -2y B T REITRT, X—F v Ma—ALY—N—DX—F v F T—X&
N=ZPHER T 2 BEHDH D £,
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I—HP - vV IPERINE T —ER—RAL—HY—F, A—>8—2—%—TH Y., EDB Clone Schema
Ty arRRUHTE XICa—AAY —N—IZER LTV ARBENRD D 9,

ROPITIE, BEENTAF—<E2XETI20-HNVDE—F v b T —XXRX—= XD — N — 2R L
75

CREATE SERVER tgt_server FOREIGN DATA WRAPPER postgres_£fdw
OPTIONS(
host localhost,
port 5444,
dbname tgtdb
);

DY —NR—DA—P—T v P IEIROEEBH T,

CREATE USER MAPPING FOR enterprisedb SERVER tgt_server
OPTIONS (
user tgtuser,
password tgtpassword

);

ROFITIE, BEEINEZZAF DY —RERBVE—FDY —AF—RR— ZDHEH —N— TR L
£9,

CREATE SERVER src_server FOREIGN DATA WRAPPER postgres_fdw
OPTIONS(
host 192.168.2.28,
port 5444,
dbname srcdb

);

O —N—D2—HF—2 v I IRDEBH T,

CREATE USER MAPPING FOR enterprisedb SERVER src_server
OPTIONS (
user srcuser,
password srcpassword

J;

XD psql av ¥ FiE, A —N—ta—P—<o b I7e2RRLET,

tgtdb=# \des+

__OUTPUT__

List of foreign servers

- [ RECORD 1 J-------- o -
Name | src_server

Owner | tgtuser

Foreign-data wrapper | postgres_fdw

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

Access privileges |
Type |
Version |
|
|

FDW options (host 192.168.2.28, port 5444, dbname srcdb)

Description

- [ RECORD 2 ]-------- o
Name | tgt_server

Owner | tgtuser

Foreign-data wrapper | postgres_fdw

Access privileges |

Type |

Version |

FDW options | Chost localhost, port 5444, dbname tgtdb)
I

Description

tgtdb=# \deu+
__OUTPUT__
List of user mappings
Server | User name | FDW options
e e e e
src_server | enterprisedb | ("user" srcuser, password srcpassword)
tgt_server | enterprisedb | ("user" tgtuser, password tgtpassword)
(2 rows)

F— RAR— A A —3—2—H% — enterprisedb 737 1 — UHEEEEFE 3 ¥, /827 — K tgtpassword &
o7 —&ZR—22—H— tgtuser ZHH LT, K— b 5444 TT7 —XRX— R tgtdb IZHEHRL 3,

E 512, 2SR Y — K srcpassword D07 — X N— XL —H— srcuser |, R— b 5444 ZEHL TF—
XX — R srcdb IZHHE L F 5

AR VAT =2 R=Xsredb” ZFEITLTVWDE T —XRN—ZAH— =0 “pg_hba.conf” 7 7 £ LT, X—
7y b= N—DFFT (ROBFID T R LR 192.168.227 ) 75 DEFZIHFAT2WYIRL Y N UHH B Z
CEMRLTLAEZIV, V=AY —N—2 T —XRN—AZEHRT %P —,3— src_server o

# TYPE DATABASE USER ADDRESS METHOD

# "local" is for Unix domain socket connections only

local all all md5
# IPv4 local connections:

host srcdb srcuser 192.168.2.27/32 md5

NS DI —N—r =P —~< v ¥ DR D BRI HEICDOWTIEX, remotecopyschema Dl
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EZIRLTIZE W,

8.2 EDB 7/ O0—> X F—i%dE

parallel_clone 35 X Uf edb_cloneschema JLIRIEREDS 4 > A b= &N 5, EDB 70—V AF—< 7 7
Yo varvhedo_util AF—<I/ERINE T,

EDB Clone Schema $$REZ (5 2 A1IC. KDL EHER L TL ZE W,
o X—Fy FERIER—HNT — ZRX— ZADHNERY — N — D CREATE USER MAPPING 2~ R TERX
NEZTF—EAR—ZAZA—R—2—PF =2 LT, X—F v bERER—HILTFT —EZR—ZEFEL TV
3

« edb_util AF—<DBMRAARICH B0, 7u—=V7EEE%R edb_util L 7 4 v 7 AENT TN
HEhFEzT,

c NRT = BRN =R RRA X —BHFEELEE A

e UE—Fabt—HEEREHT 3545, on_tblspace /85 X — & —2 true ICHREINBZHEE, X—
Ty FT—BZR—ZATFRAZ—I2EF. V—AAF—<HNDA T2V M XoTHBHRENSETART
DT —TNAR=AWEENE T, ZNLHOEHE., FhoDT—XRX—2XA4 72 =27 D DDL A
F— XY FOERIIABMLET X —F vy b RAF—<, ZRICED, Zo—ER 7ot 2n5B L
9,

o VE—Fab—BEER T 255, copy_acls 28T X — X —P true ICREZNTWBIGE, YV —
ARF—=DATI 27 MTHT 5 GRANT FtEZ RO TR TOR— AR —F v b T —EZR—R 7
FRAR—IWIHFELE T, ZRLADGEE. X—F v b TINHDA —NAADFHED5ICHRIM L F3
AFx—<, ZHIZEY., Za—ER T ot ABKBL £T,

e T u v AR OBEBEMHT 256, X—7 v b7 —ZN—=ZITH LT pgAgent BFEITE LTV
%9,

pgAgent DFEICOWTIZ. KOBGFTZH % pgAdmin FF 2 X ¥ F 2B LTIV,
https://www.pgadmin.org/docs/pgadmin4/dev/pgagent.html

pgAgent 1% EDB Postgres Advanced Server D > —% > b ¥ L TIHEINTWE Z L ITHERE LT XN,

821 O—AJIIE—R*—<

localcopyschema 7 7 > 7 ¥ a »Z. source_fdw ABH —N—HNTIEEI N2 —H LT — X R—2
NDRAF =L ZDT—RR—=RAF T2 Vo, V—RARF—I05HELT—XXN—AHDIEE I 17z
R—=7y PAF—=IZab—-LE7,

localcopyschema(
<source_fdw> TEXT,
<source_schema> TEXT,
<target_schema> TEXT,
<log_filename> TEXT

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

[, <on_tblspace> BOOLEAN

[, <verbose_on> BOOLEAN

[, <copy_acls> BOOLEAN

[, <worker_count> INTEGER ]]]]

BOOLEAN fHASBEEIC & » TRENF T, BT 2 L, true 2SRENE§, LT 2 ., false
MRENFE T,

source_fdw, source_schema, target_schema. B XU\ log_filename |ZME T X — X —TTH, fi
DITRTDNRTA—R—ZF T arTT,

8.22 NTA—H—

source_fdw

F—ER—2AF T 27 D0 —IEd postgres_fdw IHT — X 7 v 8—IZ & o TEB XN 2989 —
/§"O)%ﬁﬁo

source_schema

T—RR—ZAFTT 27+ DI a—YITLDRAF—~< DA,

target_schema

V= ARAF=POT = ER=AF TV 27 D70 — Y BERT % A ¥ —< D4,
log_filename

B S DBmyEEREIhsn 7 > A VDA, v 277 7 4 V&, postgresql.conf 7 7 4 LD
log_directory #fi 87 X — X —THHEXN=T 4 L7 P VD RIEREINE T,

on_tblspace

BOOLEAN fEZHH LT, 7 —ZRN=XA 7P 27 b EREBNHERLT 20502 EL T, false
PIEE XN TWAYE, TABLESPACE AJIZ X —%" v b AF —<10BMEX Nz & E12§%% 3 % CREATE DDL
AT —F XY MZEENER A, true BHEEEINTWVBE, TABLESPACE AjlZ X —4 v P AF —< B
InX41a ¥ ZIZ CREATEDDL X7 — b X Y MZEENE T, on_tblspace 8T X —X—%EMLI-5HE.
77 )L MEIZ false TI,

verbose_on

A=y NAF—<TA T 27 F2EMRT 5L ZIZDDL % log_filename IZH 13 2028 5 R i8E
3 % BOOLEAN fH, false DMEEINTWVWAHE, DDLIZH T ENFERA, true BIFEINTWVWBIHE,
DDL B hEnEd, B LGEEDT 7 L MAEW false T,

copy_acls

BOOLEAN [EZ LT, B—% v FAF—<TA IV =7 FRIERT 2 L X127 7 XHI#H Y X + (ACL)
BEDDIMEIPERELE T, 772 AN X M. GRANT FiMERA T — b XY+ Dty b TF, false
DBIEXINTWVWBEA. 772ZGIHY A MEIZ—F vy FAF—<Il&ETNEH A, true BfEEXIN TV
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8. B—7 v PRF—<D7 7l A M DEFENE T, copy_acls T X —X—%EMKL 725
Ay 77 4L MEX false T,

worker_count

2 —VEWNHETTINY 2759 FU—h—D8, BERLESHEDT 7 40 MiIZ 1T,

8.2.3 fl
ROFNE, —HDT —ER=2A T2 v 2FLAFX—~ edb DX —% v b AF—< edbcopy ~D 7
O—=YZ%RLTVWET, ML d local_server TERINZT —XN—Z edb NIZHH T,
ZDBNIRDIEEDHZETT
¢ FT—RZNR—2Y—N\FHHKRZ b localhost

o F—BR—ZAHF—N"DE— | ;5444

e JU—VDTF—RR—XYV —X/X—47"v b+ edb

L]

SHk4 — N — (local_server ) L EATHEH ORI L 22 —F—< v LV
e V—AXAF—=< ! edb

* MR F—= . edbcopy
» localcopyschema: enterprisedb ZMEUHT T —ZR—ZAZX —R—2—H—

BRI RIIC, T — X R— X2 —H% — enterprisedb Ik > TF—&ZR—X edb ICEHINE T,

edb=# SET search_path TO "$user",public,edb_util;
SET
edb=# SHOW search_path;
__OUTPUT__
search_path

"$user", public, edb_util
(1 row)

edb=# SELECT localcopyschema (local_server,edb,edbcopy,clone_edb_edbcopy);
__OUTPUT__
localcopyschema

XIZ. process_status_from_log Bz L/-n ¥ o VAT —X AT RLE T,

edb=# SELECT process_status_from_log(clone_edb_edbcopy);
__OUTPUT__

RDR—=J1ZH <)

8.2. EDB 7 O—>XF—THkde 253



EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

(HTDR—T 5 DFEX)

process_status_£from_log

(FINISH,"2017-06-29 11:07:36.830783-04",3855,INFO,"STAGE: FINAL","successfully.,
—cloned schema")
(1 row)

70— UH5E T L7, edbcopy AF —RICAV—ENLT —ER—XF 7T =27 bO—HEZRITRL
£9,

edb=# SET search_path TO edbcopy;

SET

edb=# \dt+
__OUTPUT__

List of relations

Schema | Name | Type | Owner | Size | Description
- Fmmmm Fmmm e Fmm e
edbcopy | dept | table | enterprisedb | 8192 bytes |

edbcopy | emp | table | enterprisedb | 8192 bytes |

edbcopy | jobhist | table | enterprisedb | 8192 bytes |

(3 rows)

edb=# \dv
__OUTPUT__

List of relations
Schema | Name | Type | Owner
- N Fo—— - o

edbcopy | salesemp | view | enterprisedb

(1 row)
edb=# \di
__OUTPUT__
List of relations
Schema | Name | Type | Owner | Table

edbcopy | dept_dname_uq | index | enterprisedb | dept

edbcopy | dept_pk | index | enterprisedb | dept
edbcopy | emp_pk | index | enterprisedb | emp
edbcopy | jobhist_pk | index | enterprisedb | jobhist
(4 rows)

edb=# \ds

__OUTPUT__

List of relations

(RDR—J1ZHi)
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(BIDR—T 5 D x)

edbcopy | next_empno | sequence | enterprisedb

(1 row)

edb=# SELECT DISTINCT schema_name, name, type

schema_name = EDBCOPY ORDER BY type, name;

__OUTPUT__

schema_name |

EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
EDBCOPY
(24 rows)

name | type
R e e

EMP_COMP | FUNCTION
HIRE_CLERK | FUNCTION
HIRE_SALESMAN | FUNCTION
NEW_EMPNO | FUNCTION
EMP_ADMIN | PACKAGE
EMP_ADMIN | PACKAGE BODY
EMP_QUERY | PROCEDURE
EMP_QUERY_CALLER | PROCEDURE
LIST_EMP | PROCEDURE
SELECT_ENP | PROCEDURE
EMP_SAL_TRIG | TRIGGER
"RI_ConstraintTrigger_a_19991" | TRIGGER
"RI_ConstraintTrigger_a_19992" | TRIGGER
"RI_ConstraintTrigger_a_19999" | TRIGGER
"RI_ConstraintTrigger_a_20000" | TRIGGER
"RI_ConstraintTrigger_a_20004" | TRIGGER
"RI_ConstraintTrigger_a_20005" | TRIGGER
"RI_ConstraintTrigger_c_19993" | TRIGGER
"RI_ConstraintTrigger_c_19994" | TRIGGER
"RI_ConstraintTrigger_c_20001" | TRIGGER
"RI_ConstraintTrigger_c_20002" | TRIGGER
"RI_ConstraintTrigger_c_20006" | TRIGGER
"RI_ConstraintTrigger_c_20007" | TRIGGER
USER_AUDIT_TRIG | TRIGGER

FROM user_source WHERE
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8.2.4 localcopyschema_nb

localcopyschema_nb 7 7 > 2 ¥ a »i&. source_fdw /P — N—NTIEI N0 —H LT —RN—
ARNDAF =R EZEDT —ER—AF T 27 b, V—AXAF—InLRLT —ZRX-AADIFES N
TeX—5y PRAF—<IZabt—LE I, pgAgent ITXEEI NP a7 LTI vy 0 7 hETar—
LEd,

localcopyschema_nb(
<source_fdw> TEXT,
<source> TEXT,
<target> TEXT,
<log_filename> TEXT
[, <on_tblspace> BOOLEAN
[, <verbose_on> BOOLEAN
[, <copy_acls> BOOLEAN
[, <worker_count> INTEGER ]]1]]

INTEGER fED Y 2 7' ID 1%, pgAgent IZHEF I NP a 7OBBIC X > TR F T, BB EBL 1285
A, null PIRENET,

source_fdw, source, target. B XU log_filename IFMNENT X —X—TITH, HOTRTD T
X—=R—=13F T a T,

pgAgent ¥ a 7H5E T L7265, remove_log_file_and_job 77 27 a TP a 7EHIKRLE T,

8.25 NTX—H—

source_fdw

FeRAR—ZAF T 27 D70 —IED postgres_fdw T — & T v 8— 12 ko TEH XN 2989 —
N— D,

source

T—BER—AATT 27 bDIB—YITLDRAF—<DHH(,

target
V—AAX—IPOT—RR—RFTY =7 PO — Y 2ERT 5 X F —~ DA,
log_filename

D o DFEHRMARLRENLI20 s 7 7 4 VDHTHT, 027 7 4Lk, postgresql.conf 7 7 £ )LD
log_directory Ml 8T X =X —THEINLT 4 L7 VDO MIHMERENE T,

on_tblspace

BOOLEAN fEXZ LT, T—&ZR—2F 7P 27 M EREBNIIER T 2020 2B EL T3, false
DHEEZINTWAIGE,. TABLESPACE A3 X —# v P AF —< 3B M- L i12#%2 3 5 CREATE DDL
AF—F XYV PMIEENE A, true BIEESINTWAEE, TABLESPACE AjllZ X —4# v F A F —< 2B

256 % 8 = EDB clone schema




EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

XN 23 & ZIZCREATEDDL A7 — b XY MZEENFE T, on_tblspace /87 X —XR—%2HMELIGE.
77 )L MHX false T,

verbose_on

R—Fy FAXF—<TA TP x27 FBVENT 5 & %12 DDL % log_filename ICH T 23028 5 28T
3% BOOLEAN fH, false BMEEXNTWAHA, DDLIZH T ENFEHA, true BHEEINTWBIEHE,
DDL 2’ hEnEs, B L7ZEEDT 7 41 MEL false TI,

copy_acls

BOOLEAN fHZIL T, X—% v " AF—<TA 7V =7 b RERT 2 =17 7€ 2V 2 b (ACL)
EEDLIDESIPEBELEY, 77 AHIEY) A ME. GRANTRERT—F X rDtEy FTF, false
PIREXINTWRGE, 772 AGlY A MEIR—F vy FAF—<IZEETNFHA, true BIEEZINATH
BEE. R—T v P AF—~<D7 7 RFIHY A S REENFE T, copy_acls RT7 X —R—%HIKL /23
& 77 4L MEWE false TI,

worker_count

20— RWHEFTTINY 7759 RU—h—D, BRLEGEDT 7 40 MAEIZ 1 TS,

8.2.6 f
localcopyschema Dl R 7 v —=Y ZJHENREITEINETH, /oI FX o rorvr>ay
localcopyschema_nb ZfHH L %7,

RDa<y FEMHH LT, pgAgent DEYI LT —HNTF— RR—ZATFEITENTVWEINY I R HERTE
IR

[root@localhost ~]# ps -ef | grep pgagent

root 4518 1 0 11:35 pts/1 00:00:00 pgagent -s /tmp/pgagent_edb_log
hostaddr=127.0.0.1 port=5444 dbname=edb user=enterprisedb password=password
root 4525 4399 0 11:35 pts/1 00:00:00 grep --color=auto pgagent

pgAgent BVEEN L TOWRWES, LLRDO X5 ICEBITE %3, pgagent B 2'F L7 7 A )LiE, EDB Postgres
Advanced Server £ YA =T 4 L7 YD bin %774 L7 FVIZHD FT,

[root@localhost binl# ./pgagent -1 2 -s /tmp/pgagent_edb_log hostaddr=127.0.0.1.
—port=5444

dbname=edb user=enterprisedb password=password

FIR: pgagent -12 * 7> 2 > pgAgent % "DEBUG” E— R TCiEEHI L, MR TNy JERE s 7
TarvTHRESINLR T 7 7 A MR LET, (AT a i D/PNSWEZERT 20, ERICEK
LTEDDRWERZAFEL 3,

localcopyschema_nb 7 7 > 27> a i, filica ¥ LTUREIATVWEY a7 ID RIBLET,
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edb=# SELECT edb_util.localcopyschema_nb (local_server,edb,edbcopy,clone_edb_edbcopy);
__OUTPUT__
localcopyschema_nb

(1 row)

PIRICY a 7ORT =R ADBEREINE T,

edb=# SELECT edb_util.process_status_from_log(clone_edb_edbcopy);
__OUTPUT__

process_status_from_log

(FINISH,'"29-JUN-17 11:39:11.620093 -04:00",4618,INFO,"STAGE: FINAL","successfully.,
—cloned schema")
(1 row)

PURE, pgAgent ¥ a 77 HIBRL 5,

edb=# SELECT edb_util.remove_log_file_and_job (4);
__OUTPUT__

remove_log_file_and_job

8.2.7 VE—hFIE—RXR*—V

remotecopyschema 7 7 7 ¥ avid, AF—ELZDT—XRX—ZAA TP =27 b%, source_fdw #
B N—HNTIREZINZVE— PV —RAF—ZR—ZADY —ZARAF—<h 5, target_fdw FEH —N—
NTHEESIN B —HINVE =Ty FT—ER=ADX—F vy PAF—<ilat—LET,

remotecopyschema (
<source_fdw> TEXT,
<target_fdw> TEXT,
<source_schema> TEXT,
<target_schema> TEXT,
<log_filename> TEXT
[, <on_tblspace> BOOLEAN
[, <verbose_on> BOOLEAN
[, <copy_acls> BOOLEAN
[, <worker_count> INTEGER ]]]]
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BOOLEAN fHASBIRUC K o TIRENE T, BIBDIEINT 2 &\ true MRS NFE T, B KT 5 &, false
MPRSNET,

source_fdw, target_fdw, source_schema, target_schema . ¥ X f log_filename IXME ST X —
R —TITH, HOITRTDORFIRA—X -3+ T a v TT,

828 NIAX—%H—

source_fdw

F—BR—2F T 27 bDI A —IED postgres_fdw INFT— X T v 8= ko> TEH XN 245589 —
N— D4,

target_£fdw

FeRR—ZAF T 27 D70 — D postgres_fdw INFT— & T v —12 ko TEH XN 2988 —
N— DL,

source_schema

T=RRN=RAF TV 27 PO A= VTTEDRF =< DA,

target_schema

V= ARAFX =P OT—RAR=AATY =7 DI A=V EEELT 5 AF—< DA,
log_filename

B> 5 DERPEREINZI BT 7 7 4 VDKHI, B 77 7 4 LIiX, postgresql.conf 7 7 £ )LD
log_directory M 8o X — X —TEESINTT 4 L7 P VD NIMEREINE T,

on_tblspace

BOOLEAN fEZEH LT, 7 —4AN=XA 7P 27 b EREBNHERLT 20502 EL T, false
PIEE SN TWBIA, TABLESPACE AJIZ R — % v F AF —< BN N/ & 2123424 § % CREATE DDL
AT—FXYMIZEENERA, true HTEEINTWSIEHE, TABLESPACE AJIZ X —% v F A F —<IZiB
XN 3L ZIZCREATEDDL 27— F X ¥ MZEENET, on_tblspace 87 X —X—%EME L7255
77 )L MEIZ false TI,

FERR: true BIEEIN., T—ZR—XAF 7Y =7 MIZ TABLESPACE A3 H 255, ZFORMEWMEZ —47 v
P TF—=RR=R7 FARXWFHELBEWEGE, 78— AESBSRRIE LML 3,

verbose_on

R—Fy b AF—<TA TPz FBIERT 3 L 212 DDL % log_filename ICH T 30 5 0 Ri6E
3 % BOOLEAN f#i, false BMEEINTWVWAIEE. DDLIFHNIEINERA. true BIEEINTWVWAIES.
DDL B hEnEd, B LEEDT 7 L MAW false T,

copy_acls

BOOLEAN fEZHH LT, X—% v FAF—<TA IV =7 FRIERT 2 L X127 7 XH#lf#HY X + (ACL)
EEDIMEIDEIRELE T, 77 2 M, GRANT AT — XY Dty b TF, false
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PBIEEZINTWVWAEGE. 727G A MEIE—F vy FAF—<IZEENFH A, true BIEEZXNTW
28, X—F v F2AF—<D7 7 AIHY 2 v BEENE T, copy_acls 8T X —X—%HME L /-5
B, 77+ MHX false TT,

ER: true DIEE SN, GRANT HERZF OO — AN R =7y F T —ERN=2 7 5 AR =T LRV
Ay 7 a— AEEBEREIR R £9

worker_count

20— RWMHFITT 2Ny 77579 FT—D—D, BRLZHEDT 7 4L MEZ 1 TT,

8.2.9 il

RDOFNZ. src_server TEFINT=F — XX — R srcedb WD X ¥ —= srcschema %, tgt_server T
ERINZT —EZR—R tgtdb NDX—7 v b AF —< tgtschema I/ B —=> 73 3 HiEE/RLTW
s

V= AP —N—IREE
¢ VAT = AN=AYP = N=PRITENTVSHHRA b 1192.168.2.28
o VAT —=RANRN—=RHP—N—=DKR— | 5444
e JR—YDT—RNRN—RY —R ! srcdb
o SR —N— (src_server ) L EATHESFHEZOERICL 2 —F -~ v T
¢ VY —AAX*x—= : srcschema
R—5y Y — N—BRET
o MRT—XR=ZH—NHEH L TWBHRA R localhost
e X—=Fy P T —ARN—=ZHF— NDKR— | 5444
¢ JU—VDT—ANRN—RZAX—%4v b tgtdb
o SHBY — N — (tgt_server) L EfTEEHEZOHRICL 22 —F - v V>
* WRAF—~ : tgtschema
» remotecopyschema: enterprisedb ZFEUHTF—AR—ZA R —8—2—HF—

B EEOCH TRIIC, 7F— ZXN— 22 —H — enterprisedb I2 & o TF— X RX— R tgtdb IZEF I N E T,
Z DIEREIZIZ 4 D worker_count DMfEEENTVWE T,

tgtdb=# SELECT edb_util.remotecopyschema
(src_server,tgt_server,srcschema, tgtschema,clone_rmt_src_tgt,worker_count => 4);
__OUTPUT__

remotecopyschema

RDR—J12Hi )
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(BIDR—T 5 D x)

t
(1 row)

Rz, 72— MR 7ot ADIEFXERKHATORT 77 A NVDRT —RXRAERRLET,

tgtdb=# SELECT edb_util.process_status_from_log(clone_rmt_src_tgt);
__OUTPUT__
process_status_from_log

(RUNNING, "28-JUN-17 13:18:05.299953 -04:00",4021,INFO, "STAGE: DATA-COPY","[0][0].
—successfully

copied data in [tgtschema.pgbench_tellers]
")

(1 row)

tgtdb=# SELECT edb_util.process_status_from_log(clone_rmt_src_tgt);
__OUTPUT__
process_status_from_log

(RUNNING, "28-JUN-17 13:18:06.634364 -04:00",4022,INFO,"STAGE: DATA-COPY","[0][1].
—successfully

copied data in [tgtschema.pgbench_history]
")

(1 row)

tgtdb=# SELECT edb_util.process_status_from_log(clone_rmt_src_tgt);
__OUTPUT__
process_status_from_log

(RUNNING, "28-JUN-17 13:18:10.550393 -04:00",4039,INF0, "STAGE: POST-DATA","CREATE.
—PRIMARY KEY

CONSTRAINT pgbench_tellers_pkey successful"
)

(1 row)
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tgtdb=# SELECT edb_util.process_status_from_log(clone_rmt_src_tgt);
__OUTPUT__
process_status_from_log

(FINISH,"28-JUN-17 13:18:12.019627 -04:00",4039,INFO,"STAGE: FINAL", "successfully.,
—clone

schema into tgtschema")

(1 row)

R, Za—rENZr—7VERLETD,

tgtdb=# \dt+
__OUTPUT__
List of relations
Schema | Name | Type | Owner | Size | Description
- —m—— - tomm - B oo m - e et Fom -
enterprisedb | 256 MB |
enterprisedb | 8192 bytes |

tgtschema | pgbench_accounts | table
tgtschema | pgbench_branches | table
tgtschema | pgbench_history | table enterprisedb | 25 MB |
tgtschema | pgbench_tellers | table enterprisedb | 16 kB |

(4 rows)

remotecopyschema 7 7 > 7 > a YR UHEINZL B2, 4 DD\ 7 759 KU - —DBREIN
i L?:’_o

027 7 4 )L clone_rmt_src_tgt DRDERNX, 4 DDAy 7750 Y R —H—%[FH L0557 — &
DAL —EORT =R AZRLTVWET,

Wed Jun 28 13:18:05.232949 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0] table count.
—[4]

Wed Jun 28 13:18:05.233321 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0][0] worker.,
—started to

copy data

Wed Jun 28 13:18:05.233640 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0][1] worker.
—started to

copy data

Wed Jun 28 13:18:05.233919 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0][2] worker.
—started to

copy data

Wed Jun 28 13:18:05.234231 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0][3] worker.
—started to

copy data

Wed Jun 28 13:18:05.298174 2017 EDT: [4024] INFO: [STAGE: DATA-COPY] [0][3].

-.successfully

RDR—J12Hi )
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(HTDR—T 5 DFEX)

copied data in [tgtschema.pgbench_branches]

Wed Jun 28 13:18:05.299913 2017 EDT: [4021] INFO: [STAGE: DATA-COPY] [0][0].
—successfully

copied data in [tgtschema.pgbench_tellers]

Wed Jun 28 13:18:06.634310 2017 EDT: [4022] INFO: [STAGE: DATA-COPY] [0][1].
—successfully

copied data in [tgtschema.pgbench_history]

Wed Jun 28 13:18:10.477333 2017 EDT: [4023] INFO: [STAGE: DATA-COPY] [0][2].
—.successfully

copied data in [tgtschema.pgbench_accounts]

Wed Jun 28 13:18:10.477609 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0] all workers..
—finished

[4]

Wed Jun 28 13:18:10.477654 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] [0] copy done.
—[4] tables

Wed Jun 28 13:18:10.493938 2017 EDT: [4019] INFO: [STAGE: DATA-COPY] successfully.,
—,copied data

into tgtschema

DATA-COPY B 7' X vt —JIZiX, 2 DOOKIEMBFENE TN TVWE ZLIZFEELTLEZX W (2 213,
[01[31 )

BOIOBFIEZY a T4 VT v 7 AT, 2B HOMFRIV—H—A VT I RATT, V—H—A VT v IR
HOHPHIZ, 4 DDNY I 75T KT —H—DOH»H 3T,

2ODAF—DI/ =T a TPUWITLTEITINTWBES, flon s 7 74 Edar7 4Ty
PR LTOMBDHY, 2/BOU T 77 A NMNET a T4 VT 2R LT1IHAHY ET,

8.2.10 remotecopyschema_nb

remotecopyschema_nb 7 7 > 7 ¥ a V&, source_fdw AV —N—NTIRESINZVE—F Y —RF—
RR=ZADY —ARF—=20b, target_fdw Y — N—NTIHRESNO—H VX —F v b T —XZR—
ADR—=T 9 FPAF =, AFX—FEZDT—ERN—RAF 7Tz b2at—L%7, pgAgent [ZE(E
ENizv a7,

remotecopyschema_nb(
<source_fdw> TEXT,
<target_fdw> TEXT,
<source> TEXT,
<target> TEXT,
<log_filename> TEXT
[, <on_tblspace> BOOLEAN
[, <verbose_on> BOOLEAN
[, <copy_acls> BOOLEAN

RDR—J1ZHi )
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HIDR=I D 5 DHEE)

[, <worker_count> INTEGER ]]1]]

INTEGER fHD Y 2 7' ID 1&. pgAgent [IZEE SNV a TOBIC K > TGREI N F T, BB KIL /235
A, null EXNFE T,

source_fdw, target_fdw, source, target. 3 XU log_filename {TMHE ST X —X —TFTH, D
FANRTDNRTA=R=EA T a > TI,

pgAgent ¥ a 7H5ET L7=5, remove_log_file_and_job 77 27 arTY¥a 7EHIKRLET,

8.2.11 NI AX—&—

source_fdw

F—RAR—ZAF T 27 D70 — 2 IED postgres_fdw T — & 5 v 8— 12 ko TEH X N2 /808 —
N— D,

target_fdw

F—RR—ZAF T 27 D70 — 5D postgres_fdw IET — & 5 v —12 ko TEH XN 29808 —
N— D%,

source

F—=RAN=2AF TV 27 bDI7a—VIEDRAF—< D4,

target

V= RARAF—=INHT —RR=ZAF TV 7 v Dra— Y EENT 5 A ¥ —< DH4H,
log_filename

B> 5 DERPEMEINZ BT 7 7 4 IVDKHI, BT 7 7 4 LiX, postgresql.conf 7 7 4 )LD
log_directory i 8T X — X —THESINZT 4 L7 P VD MIHMEREINE T,

on_tblspace

BOOLEAN fEZ LT, T—AR—XA TP 27 P ZREHANERT 2050 ELET, false
PIEE SN TWBIA, TABLESPACE fJIZ X —% v F AF —<TBME Nz & 2123424 § % CREATE DDL
AF—F AV MZEENER A, true BHEEINTWBIA, TABLESPACE fAjllZ X —% v F A ¥ —<ITiB
&4 ¥ &I CREATEDDL 27— b XY MIZEENE T, on_tblspace 87 X —X—%HMK L =545,
77 # )L MEIZ false T,

IR true BEEZI N, F—EXR—RXF 7T =27 M2 TABLESPACE AJ3H 245, FDOREWHI X —4 v
FF—ER—RAT7 5 RAR—IHFELRWIGE, 70— RSB SR L £ 7,

verbose_on
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R—F 9 P AF—<TA I 27 FEIERT 3 L =212 DDL % log_filename ICH T 30 5 0 kiEE
3% BOOLEAN fH, false BMEEINTWVWAEE, DDLIFHAINERA, true BIFEINTWVWBIES,
DDL i han% 3, A LG50 7T 7 L MEZ false T,

copy_acls

BOOLEAN fHZI LT, X—% v " AF—<TA 7V =7 b RERT 2 =217 7 2V 2 b (ACL)
EEDINEIDERELE T, 77 EREHY R MK, GRANT FiHER 7T — F XY b Dty b TY, false
PIEINTWBRES, 7278 XEHIIY A MIR—7 v PRAF—SICEENEH A, true BIFESINLTW
BGE. B—7 v PRAF—~<D7 7Ll A S BEENRE T, copy_acls 8T X —X—EEMEL 7235
B, 77 4V MHEX false TT, 3E: true DMEE X4, GRANT tEREFFou — X —7 'y F 57 —&
N=RAY7 FAR=IZHIELRWVGE. 70— AERRREIERI L £3,

worker_count

70— BWHETTEINY 2759 FU—h—D8, B LEGEDT 7+ MEZ 1 TT,

8.2.12
remotecopyschema O [ 70 —=Y JHEENRETEINETH, /v 7uvdx 77707 ay
remotecopyschema_nb Z{#H L ¥ 3,

RDa<wy Rk, &—4v b7 —X~X—2 tgtdb T pgAgent ZEH L ¥3, pgagent 7RI L7 7 4L
%, EDB Postgres Advanced Server f Y XA b =74 L 27 VD binH% 774 L7 FVIZHD FT,

[root@localhost bin]# ./pgagent -1 1 -s /tmp/pgagent_tgtdb_log hostaddr=127.0.0.1.
_port=5444

user=enterprisedb dbname=tgtdb password=password

remotecopyschema_nb 7 7 27 ¥ a i, flic2 8 LTRENTVWEY a7 IDEZRLET,

tgtdb=# SELECT edb_util.remotecopyschema_nb

(src_server,tgt_server,srcschema, tgtschema,clone_rmt_src_tgt,worker_count => 4);
__OUTPUT__

remotecopyschema_nb

(1 row)

TaTDRETAT—RRAZRD X ICERREINET,

tgtdb=# SELECT edb_util.process_status_from_log(clone_rmt_src_tgt);
__OUTPUT__

process_status_from_log

(FINISH,"29-JUN-17 current:16:00.100284 -04:00",3849,INF0O,"STAGE: FINAL",
—"successfully clone schema into tgtschema')

RDR—=J1ZH <)
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HIDR=I D 5 DHEE)

(1 row)

TRk, v7 7741k pgAgent ¥ a2 7xHIBRL 3,

tgtdb=# SELECT edb_util.remove_log_file_and_job (clone_rmt_src_tgt,2);
__OUTPUT__
remove_log_file_and_job

8.2.13 process_status_from_log

process_status_from_log 77 > 27> avid, Bl 7 7 AN I Q-0 T 77002 alDAT —
RAZERMEL 3,

process_status_from_log (
<log_file> TEXT

COMEIE. a7 s ANADLERDT 4 =L FEERLET,

Field name Description

status STARTING. RUNNING. FINISH. %723 FAILED DWW SN2 TR L ET,

execution_time av Y FREITEINZHE, B4 LAX Y TR TEREINET,

pid ra—YAFxF—<REgHiEhsty > arruatX 1D,

level INFO. ERROR. %7213 SUCCESSFUL' DWW INhERRLET,

stage STARTUP. INITIAL, DDL-COLLECTION. PRE-DATA. DATA-COPY. POST-
DATA. %7213 FINAL' OWINhEFRRL F T,

message Havy FELFEZFICET 2 1EH,

8.214 NFAX—Z2—

log_file

s —= U ERERE NI N FCHEEINAF—D /0 — v PR T33u 774 L0
EZE18

266 % 8 = EDB clone schema




EDB Postgres Advanced Server Guide, ') 1) —X 15.2.0

8.2.15

LURIX. process_status_from_log BADFEHEERL TWE T,

edb=# SELECT edb_util.process_status_from_log(clone_edb_edbcopy);
__OUTPUT__
process_status_from_log

(FINISH,"26-JUN-17 11:57:03.214458 -04:00",3691,INFO,"STAGE: FINAL", "successfully.,
—cloned schema")

(1 row)

8.2.16 remove_log_file_and_job

remove_log_file_and_job 77 > 7 ¥ avid, A¥—~ru—=r HEEIC X o TIER -0 07 >
ANEIETa Y JREIC K o TR E NP a TZHIBRT 22 8ICED, 2V =T v FRRI7ZEITL
R

remove_log_file_and_job (
{ <log_file> TEXT |
<job_id> INTEGER |
<log_file> TEXT, <job_id> INTEGER

remove_log_file_and_job 7 7 7 > a Y EMUHT & ZIZ, 20D NRNT X=X —DWINDE /TS
DIEZFRETZE T,

o log_file DADBIEEINTWVWAEE., ZOBMIIe 7 7 A LDAZHIELET,
e job_id DAMREINTWABIES., ZOBEBIIY 2 7OAZHIBRL £5,
s MR EZINSGE, ZOMBZu s 77408 a 7OARHIBLET,

8.2.17 NS X—4A—

log_file
HIER3 2027 7 4 L D44,
job_id

B4 32 a 7Dy a 7 1D,
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8.2.18

ROHFITIE, B 7 s A NBEBIEEL TR 7 7 A LDAEHIBRL 7,

edb=# SELECT edb_util.remove_log_file_and_job (clone_edb_edbcopy);
__OUTPUT__
remove_log_file_and_job

ROFITIE, FBEXNEZY a7 IDTYa J7OAZHIBRL T,

edb=# SELECT edb_util.remove_log_file_and_job (3);
__OUTPUT__
remove_log_file_and_job

ROFITE, MGOMEZFEEL T, a7 74P a7 %ZHIBRL 7,

tgtdb=# SELECT edb_util.remove_log_file_and_job (clone_rmt_src_tgt,2);
__OUTPUT__
remove_log_file_and_job
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9% Enhanced SQL and other miscellaneous
features

EDB Postgres Advanced Server 121&, #E5R X 4172 SQL BERE L . & & 7% 2 2k & FIEME 2 H2 453 2 2 ofth
DIFIERBENZTENTVET, TOETIE. ZHHDBEMDVL DOPIZOWTHIAL 5,

9.1 OX>h

PostgreSQL COMMENT 2<% ¥ R THR— P EINTWVWE AT I =7 bADAX ¥ MZHIZ T, EDB Postgres
Advanced Server (XBIIDA TV 27 X4 FWCEHTZ2aX BT R—PLTVWET, ¥ R—PEHTH
BRI RD BT,

COMMENT ON
{

AGGREGATE <aggregate_name> ( <aggregate_signature> ) |

CAST (<source_type> AS <target_type>) |

COLLATION <object_name> |

COLUMN <relation_name>.<column_name> |

CONSTRAINT <constraint_name> ON <table_name> |

CONSTRAINT <constraint_name> ON DOMAIN <domain_name> |

CONVERSION <object_name> |

DATABASE <object_name> |

DOMAIN <object_name> |

EXTENSION <object_name> |

EVENT TRIGGER <object_name> |

FOREIGN DATA WRAPPER <object_name> |

FOREIGN TABLE <object_name> |

FUNCTION <func_name> ([[<argmode>] [<argname>] <argtype> [,...11)|

INDEX <object_name> |

LARGE OBJECT <large_object_oid> |

MATERIALIZED VIEW <object_name> |

OPERATOR <operator_name> (left_type, right_type) |

OPERATOR CLASS <object_name> USING <index_method> |

OPERATOR FAMILY <object_name> USING <index_method> |

PACKAGE <object_name>

POLICY <policy_name> ON <table_name> |

[ PROCEDURAL ] LANGUAGE <object_name> |

PROCEDURE <proc_name> [([[<argmode>] [<argname>] <argtype> [, ...]11)]

RDR—=J12%i L)
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(HTDR—T 5 DFEX)

PUBLIC SYNONYM <object_name>
ROLE <object_name> |
RULE <rule_name> ON <table_name> |
SCHEMA <object_name> |
SEQUENCE <object_name> |
SERVER <object_name> |
TABLE <object_name> |
TABLESPACE <object_name> |
TEXT SEARCH CONFIGURATION <object_name> |
TEXT SEARCH DICTIONARY <object_name> |
TEXT SEARCH PARSER <object_name> |
TEXT SEARCH TEMPLATE <object_name> |
TRANSFORM FOR <type_name> LANGUAGE <lang_name> |
TRIGGER <trigger_name> ON <table_name> |
TYPE <object_name> |
VIEW <object_name>

} IS <text>

aggregate_signature XD EBH TT,

|
[ <argmode> ] [ <argname> ] <argtype> [ , ... 1 |
[ [ <argmode> ] [ <argname> ] <argtype> [ , ... 1 1]
ORDER BY [ <argmode> ] [ <argname> ] <argtype> [ , ... ]

9.1.1 NS AX—Z—

object_name
AXYPLTWEETY 27 DA,
AGGREGATE aggregate_name (aggregate_signature)

AGGREGATE A] %2 &8 T, BT 2 a X FE/EK L £ 3, aggregate_name |IEFTDOHHTEFEE L.
aggregate_signature (JBH#H T2 BHERD VTN DOEATIEEL £3,

|
[ <argmode> ] [ <argname> ] <argtype> [ , ... 1 |
[ [ <argmode> ] [ <argname> ] <argtype> [ , ... ] ]
ORDER BY [ <argmode> ] [ <argname> ] <argtype> [ , ... ]

argmode 237 7y > 7> ay, TRy —I %, FRIIEHFIEDE— NTHB5EE. argmode I& IN, OUT .
INOUT . %72!% VARIADIC T3, B L7754, 77 4L NI INTT,

argname |35EH5 [ BOHETT T,

argtype \&. £E 51807 —&HTT,
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CAST (source_type AS target_type)

FrAMCETZ2aXy bPEERT ST CASTHIZEDE T, Fr A MIET2aX Y b2EKRT 2
%&. source_type l3F ¥ A PDY —RXTF—XMUEIFE L. target_type IF ¥+ A bDX—F v FT—
XM HRELE T,

COLUMN relation_name.column_name

COLUMN AJ =& T, FNCET2aX Y P 2fER L £3, column_name (&, 2 XY s &HEH T 25| D%4H]
PHELE T, relation_name &, FINTFLET ET—T, Ya—, R, FE3NET—TLTT,

CONSTRAINT constraint_name ON table_name
CONSTRAINT constraint_name ON DOMAIN domain_name

CONSTRAINT AJ 2 &8 T, HlIFNICHT2axX Y M E2BMLUET, FNCBET2a Xy b 2ERT 255,
constraint_name IZFHFIOLHIZIEE L £ 9, table_name F 723 domain_name (&, FHlIFIBERZINT
WET—INERIF XA COLHTEIEELE T,

FUNCTION func_name ([[argmode] [argname] argtype [, ...]1]1)

BIRUCE 2 a X FEBMT 212i1%, FUNCTION A)2 &8 £ 3, func_name |3, BIBOLHIZIEEL %
3, argmode 1%, BADOE— FEIEEL £3, argmode X, IN., OUT. INOUT. %7=iX VARIADIC T,
B L7256, 774V NI INTT,

argname 13, 7727 ay, Juy—Y v, 2REEFIROAFIEEELET, argtype i, 77 v
ryrayv, Fur—Iv, EREEHFIBOT-XBERRELE T,

large_object_oid
large_object_oid ¥, IX Y FLTWE 57— 4TV 27 bDY AT LEH DY TD OID T,
OPERATOR operator_name (left_type, right_type)

OPERATOR A] 2 & T, HATICHET2aX Y M EBIML %73, operator_name (¥, 2 X b T 3HAT
D (7Y aryTRF—<EBH) ARiEHERELE T, left_type BX U right_type 1%, HETFO5 D
CF 7> a v TRF—<Bfi) 75— &xATT,

OPERATOR CLASS object_name USING index_method

OPERATOR CLASS ]2 &80T, ARV —X =2 F AT 2aX Y M EBEMLET, object_name IX, 2
XY MTRHEETD (XY a v TRX—<EHi) ARIEIEEL £3, index_method I, AR —&—
VIADEETEA VT I RARXY v FEBELET,

OPERATOR FAMILY object_name USING index_method

OPERATOR FAMILY fj%2 & T, HET7 7 I VICBET2aX Y b EEBIMLET, object_name lF, X
YIFIBHEAEF T 7IVD (A TV a ryTRI—<EH) ARiZfEE L £3, index_method \X. THE T
77 IVOBET A Ty 7 AHERIEELE T,

POLICY policy_name ON table_name

RV —ICET2aXy MEBINT 2I12E. POLICY A% E&HE T, policy_name IRV > —DHHi%2TE
ZE L. table_name &RV ¥ —DEHEMTFONZ T — TV EIEELF T,

PROCEDURE proc_name [([[argmode] [argname] argtype [, ...]11)]
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Ty —Y %I 5aX Y MEIBINT %121E, PROCEDURE A)2 &89 %3, proc_nameld, 7o —3I v —
DHHITZIEE L E T, argmode 1. 70> —I ¥ —DE—RFEIEELE T, argmode (&, IN, OUT. INOUT
« ¥721X VARIADIC T3, A L7HE, 774V MIINTT,

argname (&, 777> aYv, Tud—I %, FREEEFIROLEIZIEE L T, argtype i&. 7 7 ¥
rrav, IRr—Yv, FREERFIHEOT-XTUEEELET,

RULE rule_name ON table_name

RULE ) & T, JL— LT COMMENT ##§E L £3, rule_name XL —/LDHHIZEEL. table_name
BL— AR EREINTVWE T — 7T ILOLHIRIEELE T,

TRANSFORM FOR type_name LANGUAGE lang_name
TRANSFORM |2 COMMENT #4873 %12l%. TRANSFORM FOR A]Z & %5,

type_name ¥ b T VAT 4 — 2 D7 —XBOHHFTEIEE L., lang_name ¥ b T VAT 4 — LD FIEDHH]
ZIRELE T,

TRIGGER trigger_name ON table_name

TRIGGER A]Z & T, b VU H —IZ COMMENT %#f8E L %3, trigger_name I+ VU H—DHKFIEIEE L.
table_name lZ P U H —DEBEINTWVWE T —TIILOELHIZIEEL 9,

text

NFHNVTINERZaXy bREIRT 2 NULL & LTEZAENZ2aX Vb,

912 /—}

F—7, Hit BE. T, XAV AT —T N, 7o riay, AVFy X, HETF, HETF
VIR, HEBEFT77IV—, NuFr—I, Fud—Vy, —F VA, TEFAMERLF T b, £A
7. BEUOE 2 —DHFNIAF—< B TE ET,

9.1.3 f

RKOFITIE. new_emp E WO EZFIDT—7AMIZa Xy s EEBIMLET,

COMMENT ON TABLE new_emp IS This table contains information about new

employees.;

COMMENT < > F O DFEMICOWTIE, KD PostgreSQL 27 FF 2 X ¥ FESIRL TL 2 W,

https://www.postgresql.org/docs/current/static/sql-comment.html
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9.2 Bg# version() DA

RN

version() 77 ¥ 7> a DT F A MXFEHIHINIE, BHFOZHE, ZON—Yar, BIXUOA VA F—
ALENTVWBHRRA N AT ADBFRRINET,

EDB Postgres Advanced Server D355, version() Hi1ld \#ID 7 F X b7 — K EDB Postgres Advanced
Server N—3 3 ¥ 10 LUFTD EnterpriseDB Tlx7% { PostgreSQL T®H % ¥\ 5 5T, PostgreSQL 2 I 2. =
TAN=Y a v eAROEATT,

version() H /1O — IR ERIEIXDE B D TT,

PostgreSQL $PG_VERSION_EXT (EnterpriseDB EDB Postgres Advanced Server $PG_VERSION) on
—$host

L 727235 T, BTED EDB Postgres Advanced Server D N— a Y XLFFNIRD & S IFRENF T,

edb@45032=#select version();
__OUTPUT__
version

PostgreSQL 14.0 (EnterpriseDB EDB Postgres Advanced Server 14.0.0) on x86_64-pc-linux-
—.gnu, compiled by gcc

(GCC) 4.8.5 20150623 (Red Hat 4.8.5-11), 64-bit

(1 row)

FERMYIC, EDB Postgres Advanced Server 10 DIFHE, N— a Y XFHNERD L BH TT,

edb=# select version();
__OUTPUT__
version

EnterpriseDB 10.4.9 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.4.7 20120313 (Red.
—Hat

4.4.7-18), 64-bit

(1 row)
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9.3 XA NI1HEoOCAHILTI—FR

AR NP —N—THil7Ta— F2EH T3 2. get, peek, advance 72¥ D APl A RL —3 a Y IZJ&
BETEZMEL SV r—>ay A0y hERAR AL —N—IERTEZT,

LOGICAL DECODING DFFAIZ-DWTIE, PostgreSQL core documentation ZZHH L T 72X\,

AR YNL = N—DFHHEA T v P HEBET 5 121E. A X N4 T hot_standby_feedback /$7 X — & —
T ON ICERET ADEDH D £ 3, hot_standby_feedback /87 X — & —{F, AKX NAH—n— FDRE
FOMBL 7Y r—YaryAny bHAREE T 2 RIAEMIC o 71T % VACCUM D3 HIFR L VWX 5ic L %
To RARUYNATRABR Y NOBEPRELGE, Any NI Fay FanEd,

AR YNA THT a— FEREES B 212E, 774 V= N— AZ Y NL HF—N—Dfj 5T wal_level
% logical ICRET A2 ENH D 3, wal_level 75 logical UADMHEICEREZINTWBIHE, Ray
MIERENFERA, 774~V Twal_level % logical UIADMEIZEKE L. RAEX VA ICEEFED A
20y FBEBHIZGE. FOEO5 KAy MEiFay FER, HilwRroy PEERTE A,

PO I alPNTITATVT—N—ICEEZATNIE., 7774 ET4IWCE2TRAR YN P —N—
WEEZR y FBEREINE T, I <V 47‘—)\—%))7/{ FIVIREEDIG S, AR U ANA F—N—Zinf
20y P EERT 212307 DR 222580850 3,

L7V =2 arveimr a— FoflzdR— 3 3B OVnTIE. ROBIZDH % PostgreSQL
FFaXy r2ZRLTIEZEI N,

https://www.postgresql.org/docs/current/functions-admin.html#FUNCTIONS-REPLICATION

https://www.postgresql.org/docs/current/logicaldecoding-example.html
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Z10E System catalog tables

RDIATFTLARATT—TNICNE, T—ER—ZAF TV 27 FOEBDPEENTVET, YAT LT —
TADLA 7Y MIZBEINZEERDDET, AT LT — TV EIR TV AIBRICKET S 7 7
Vr—2a v BT 2581F BMEO XA a7 a—2 T 250, hxur/va—%2ERKLTT 7Y
F—aV iR ERTLIEBHMOLET, AT LT—T L,

10.1 edb_dir

edb_dir 7 — 7/LiZl%. CREATE DIRECTORY a2~ Y FTERENT 4 L7 PYBRIETIA U7 AT 2IC
1 DDITREENTVET, T4L2Z VIR RAM I 7 AN AT LAANDHIBMNE 7 7 A% 2 —H—
WKEFA[ T 32D A ) 7 ATT,

T4LZ P RMEHLT, 774V RTNOREDT 4 L7 PUY Y =2 —H -2 T2V ATEXE
T, 22 2 UTL_FILE v 7 —F, 2—HF—DBRA N7 7 AL AT LHNDTZ 74T 4127 Y
RHABEXITELXLDICTIMELRML £ T5, 77— X _X— R EHHE D CREATE DIRECTORY 2% > %
MLTT 7 RZHFA LR ZAANDT 72 ZADAZHFALET,

Column Type Modifiers Description

dirname "name" not null 497 ZADHHI,

dirowner oid not null IA VT AEAET 51—%—D
OID,

dirpath text 7 RADEFRIENDE T 4 LT b
DEZN

diracl aclitem[] IAYVTRZT 7 EATESLL—
P—2RET 27 7 ZAHHY) 2
ko

10.2 edb_all_resource_groups

edb_all_resource_groups 7 — 7 /LIZl&. CREATE RESOURCE GROUP a2~ K CEf &NV Y —2 77
N—=T TR 1 DODTNREEN, GV —RAIN—=T D7 774 7270t AOBELRRLE T,

Column Type Modifiers Description
group_name "name" VY =R I — T D4,
RDR—D1TH5 L
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£ 2-HIOR=I DL DX

Column Type Modifiers Description

active_processes integer VY —=RIN—THNOBET 77
4 7Tt ZDH,

cpu_rate_limit float8 Y — 271V —FDHK CPU
L — MR, 0™ 1M BR 2 Bk
L%,

per_process_cpu_rate_limit float8 VY= AT N—THNOBHET 7T
4 TR TaERT DA CPU
L — MR,

dirty_rate_limit float8 VY —RIN—TDRKE—T 4

L — MR, 0 IR 2 Rk
I/ i \3—0

per_process_dirty_rate_lin|

vifloat8

VY — AT N—THNDHRET 7
4 TR DERE—
4 L — MR,

_‘7’_
7_

10.3 edb_policy

edb_policy RiZlZ. RS =221 2DfTHEENTVE T,

Column

Type

Modifiers

Description

policyname

name

not null

KU —%

policygroup

oid

not null

BEREH T,

policyobject

oid

not null

TORYV T -1 ko THRE
X7 —71D OID ( ob-

ject_schema & ‘object_name)

policykind

char

not null

DRV =1L TREZINS
A7 FOMEH I T—T LD
%A <br /><br [>T ¥ 2 —DFE
<br /><br />=2 /7 = A< br /><br
SEHAETHEIWE 1) T,

policyproc

oid

not null

RV Y-t D OID (func-
tion_schema ¥ ‘policy_function)

policyinsert

boolean

not null

AV T =% INSERT A7 — h X
M EoTHEHASN 2GR

trueo

policyselect

boolean

not null

AV —H SELECT 25— b X
VM EoTHAINZEGEZ

trueo

policydelete

boolean

not null

ARV &=V DELETE' 2 7 — b X
ML THEHAZNHER

trueo

RDR—J 128 L
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£ 3-HIOR=I DL DX

Column Type Modifiers Description

policyupdate boolean not null AR =3 UPDATE X 7 — k X
YR XoTHEAEINZHER
true,

policyindex boolean not null BAERMBHTI,

policyenabled boolean not null R =B > TV BGE
I true,

policyupdatecheck boolean not null ‘UPDATE' X7 — hF X ¥ MZ Lo

THEIIINIATHRY & — &2
TRENRD 535503 true,

policystatic boolean not null BERMH TS,

policytype integer not null BHEARMEH TS,

policyopts integer not null BERMH TS,

policyseccols int2vector not null “sec_relevant_cols'iZ UV A b
TV HIDIES,

10.4 edb_profile

edb_profile 7— 7LICid. HHARER 70 7 » A VBT 3 EMDPRIEZINE T, edb_profiles .
I IAR—HNDITRNTDT —ER-—ATHFINET,

Column Type References Description

oid oid 177 GERRDEMN. BRI
WEIRT 2REDR DD £7),

prfname name a7 7 4 VDK,

prifailedloginattempts integer a7y A NVTERAIE NS 174

ValMTORMEE, 113 7T 7+
NEDTB T 7 A NOEEFERT
5Zt%mRLET, 20 w7
A ¥ DRBUHIR DN Z & Z7R
LET,
pripasswordlocktime integer 77 7 A MZBEMNT S %
AT —FRay ZKE #). -113.
TI7ANT+DTUT 7 A NVDEE
T2z 2RLET, 213
TAYY MK Y 75 BT
EERLET,

RDR— D12 <

10.4. edb_profile 277



EDB Postgres Advanced Server Guide, ') ') —X 15.2.0

R 4-FHIOR=I D 5D

Column Type References Description

pripasswordlifetime integer a7 7 A MZBEMN T H 7%
27— FOAFHAR ). -1,
TN bDTOT 7 A NVDEE
T2 2R LET, 21
NV — FPHEHRTHL %
RLET,

pripasswordgracetime integer 77 7 A MBEMNT S8
AT — F O TR () -1
T7xNtDTaT 74 NVOEE
T2 2RLET, 213
NRAT— FPHEHIRTHL L %
RLET,

pripasswordreusetime integer I =Y =R RY — REHHH
T5ETIHET 2REDD 28
¥, -1& 77400 TmT
ANOEZEHT 2 ZRLE
T 21 HW AR —FREH
FATERVWZEEZRLET,
pripasswordreusemax integer RRAYT — R HAHT 2 £ TICH
LT EREND B1AT — RDE
HoREE, -1 77400
077 ANDEEENSTS %
ARLET, 210F, HWRT—
FEEAHATERNC LR E

ER
pripasswordverifyfuncdb | oid pg_database.oid PNRAY — RIRGERBEDTFIES 5
T —&ZRX—ZD OID,
pripasswordverifyfunc oid pg_proc.oid 7a 7 7 4 MIZEER T S 78

27— FIGEEHEEE D OID,

10.5 edb_redaction_column

#H&Zn 2 edb_redaction_column (2l&, 7 — 7 NVDINIHFENTT =XV Z T a R Y 2 —DIERH
X E S,

Column Type References Description

oid oid TR0 GERRDEME, BIRK
WEIRT 2 0ESH D F9),

rdpolicyid oid edb_redaction_policy.oild— X ) X7 > a YRV ¥ —Id,
SN TWRINCEH S E
ED

RDR—JNZHE L
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£ E-HIDOR—ID5DHX

Column Type References Description

rdrelid oid pg_class.oid FHE NI HNDIEST 5T —T L,

rdattnum int2 pg_attribute.attnum | FCib & V7B DFH,

rdscope int2 YR arRa—7 ]=query,
2 =top_tlist, 4 = top_tlist_or_error

rdexception int2 YR a A 8§=none. 16
=equal, 32=V—2 7 NL—7

rdfuncexpr pg_node_tree T—=2VY X7 a KR

FR: ROV KT a R T — edb_redaction_column.rdpolicyid VETHH, VX arR) ¥ —
R edb_redaction_policy.rdexpr 3 true ¥ fHiliE 415355, Description 53V X7 > a Y I E T,

10.6 edb_redaction_policy

#1 &1 2 edb_redaction_policy i2i&. 7—7NDY X T a RS —DERIPBHEINE T,

Column Type References Description

oid oid 1Tl CGERTOENE. BRI
WEIRT 2REDRDH D £7),

rdname name T=RVRIaryR)I—D%4
Al

rdrelid oid pg_class.oid TRV ayR)T—hH
HEhs7—7,

rdenable boolean FT—=RVRX I aryR)I—I¥F
Wi > TOE T2

rdexpr pg_node_tree TFT=RVRT > ayRYI—R,

AR FTRVE I ayRYT—E TIANEMTIE o TWT, R rue & FHili & 72355128 H
ENET,

10.7 edb_resource_group

edb_resource_group 7 — 7/LIZ1%. CREATE RESOURCE GROUP 2~ > FTIERENZY Y —A T —7F
T ODITHEEATVET,
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Column Type Modifiers Description

rgrpname "name" not null VY — 2 7— T D,

rgrpcpuratelimit Sfloat8 not null VY =27 V—TDRAK CPU
L — MR, 0 I MEHIRR 2 ik
LE7d,

rgrpdirtyratelimit Sfloat8 not null VY =R IN—TDRRKE—T 4

L — MR, 0 IR 2 Rk
I/ \i \3—0

10.8 edb_variable

edb_variable 7 — 7 LICIE. v T —I L RALDEH (R r—IHNTESINERZER ZriclD

DITHEEN TV T,

Column

Type

Modifiers

Description

varname

Hname "

not null

ZERL DA

varpackage

oid

not null

Ny rFr =Y ERET D
*pg_namespace 17D OID,

vartype

oid

not null

ZHOMEEFRT 5 “pg_type 1T
@ OID,

varaccess

"char"

not null

+ BHDNY r—2 ONBTEER
TEBIH5E. <br/><br />
DRy —INTOASRTE S
BB, <br/><br/>iE: TV w7
BRIy r—I Ny X—NTH
SENFEITERII Ny r—IKIK
NTESSINET,

varsrc

text

ZHOT 7 L MERZE D, &
HESDY —ABREGENTVE
R

varseq

smallint

not null

Ny — O TERDES S|
Fo

10.9 pg_synonym

pg_synonym 7 — 7 LTI,
SNERFEEZ LI DDTREENATVET,

CREATE SYNONYM 21 > K %7z!% CREATE PUBLIC SYNONYM 22~ > KCfERK

Column Type Modifiers Description
synname "name" not null > = LD,
RDR—JZHi <
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K I-HIDOR=I 5D
Column Type Modifiers Description
synnamespace oid not null ‘synowner'® B X 1 2 ¥ 9,
) AN EIRhTWS
*pg_namespace 17D OID 23 & %

nTnxy

synowner oid not null V) ZLAEMAET LY -0
OID,

synobjschema "name" not null SREIND A 7T =7 PHERS
NTWVWBHRF—7,

synobjname "name" not null ZREN2A 7Y 27 + D&,

synlink text ZEIND AT =7 bDER

SNTVET —RN—=ZAY ¥ 7D
(F 7> ar) %

10.10 product_component_version

product_component_version 7 — 7 /WCIIHEED AIICEE T 2 EMOIEENTVE T, 7SV Fr—> =
YA VAR ERRETRICIOT =TV ZRALT, 77V r—>a VMRS 2 RE2 207
TRAX Y NTHATES Z R HRETEE T,

Column Type Description
product character varying (74) BN EA-TTN
version character varying (74) BEDON—-Y 3 VS,
status character varying (74) VY—=ADAT—R R,
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exceptions

RDKIZ, FRIER S NBISL, SQLstate H, BIET 5 redwood =7 —a— F, B I OPISL DR ZRL

R

Exception name

SQLState

Redwood
code

error

Description

value_error

22000

-6502

TN BEAEAND LU KL
7B E B FE L £5,

invalid_number

22000

-6502

SCFEN D2 & BB D AR
% ¥, PL A7 — kX hTHIS
DBFEAELET,

date-

time_value_out_of _range

22008

-1863

Gy ®EAN O BERT T 4 —
L REEXAALTWS & X125t
DRAELET,

divide_by_zero

22012

-1476

ZOENE. Ta s S AEIEE
YoTlRELII LI ZI2H
ELET,

zero_divide

22012

-1476

ZofME. Tar S AhEESR
YoTRELII L L =125
ELET,

dup_val_on_index

23505

ZofNE. Tud S AB—ED
AT v 7 2k o THIBBRE N7
FNCEET 2MEERELES T
RELET,

invalid_cursor

34000

-1001

ZofNE. Tar T LR
H—YNTH—YNVEE CF—T
YENTWRWA—=Y Ve a—
AT2RE) T THEHAEL
EJ I

cursor_already_open

42P03

-6511

ZoBIME. T a T LB
WTWBH—YLEZHISL T3
ERELET,

collection_is_null

P1403

-6531

oL, Tz S apEIEL
ENTOVRVWAA M LR E T
VARRAY OERIZMEZEE D M4 T
O3B HRELET,

RDR—I1Hi <
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F1-—FOR=—ID5DFX

Exception name

SQLState Redwood  error
code

Description

subscript_beyond_count

P1404 -6533 ZofINE. Tursanary
¥ a YNDEFRHE D KE VRS
HEEZFHLTAR M LRE
¥ VARRAY 22 L k5733

ERAELET,

subscript_outside_limit

P1405 -6532 ZFANE. Ta r S ApEFEA
DEFN|HBEEFHL TR ML
FE 7213 VARRAY EZ2 S L

X THEeRAELET,

DBMS_CRYPTO
package

ciphersuiteinvalid The exception occurs when the cipher suite is not defined.

ciphersuitenull The exception occurs when no value is specified for the cipher suite or contains a
NULL value.

keybadsize The exception occurs when the specified key size is bad.

keynull The exception occurs when the key is not specified.

UTL_FILE package

invalid_filehandle The exception occurs when file handle is invalid.

invalid_maxlinesize

The exception occurs when the max line size is invalid or the max line size value

is not within the range.

invalid_mode

The exception occurs when the open_mode parameter in FOPEN is invalid.

invalid_operation

The exception occurs when the file could not be opened or used upon request.

invalid_path

The exception occurs when the file location or filename is invalid.

read_error

The exception occurs when the operating system error occurred during the read

operation.

write_error

The exception occurs when the operating system error occurred during the write

operation.

UTL_HTTP package

end_of _body

The exception occurs when the end of HTTP response body is reached.

UTL_URL package

bad_fixed_width_charset

The exception occurs when the fixed-width multibyte character is not allowed as a
URL character set.

bad_url

The exception occurs when the URL includes badly formed escape code sequences.
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11.1 EDB Postgres Advanced Server D% —7— |

¥—7— KR ik, EDB Postgres Advanced Server »$—H% —IZ X o THIAIRER £ 72 13B8E# 1 H % & 78k <
NBHGETT, pg_get_keywords() 7 7 > 7 > a % LT, EDB Postgres Advanced Server & — 7 —
FOERHV AN ZEHETEET,

acctg=#
acctg=# SELECT * FROM pg_get_keywords();
__OUTPUT__
word | catcode | catdesc
S e __ el __
abort | U | unreserved
absolute | U | unreserved
access | U | unreserved

pg_get_keywords {Z. EDB Postgres Advanced Server IZ & > T SN2 F—TU — FEELT— 7L %EIR
L%,

e word FICIZF —V — FBRRENTE T,
+ catcode FiX, A7V a—FERRLET,
o catdesc HiCiZ, F—V—FBET S A 73V OfELHHALFTRINE T,

LRI ZHEHI AT THEN TV A5G, B FICRTEONFEMFHTE 2 22 ICERELTLEX N,
pg_get_keywords() 7 7 > 7 ¥ a Y EERINCIBE LT, FEED A 73V IZJE$ % EDB Postgres Advanced
Server ¥ —7 — FOEHV A MG TEZ £ 3,

SELECT * FROM pg_get_keywords() WHERE catcode = code;

code lZXDEBH T,

R- ZOHFERFHINTVWET, PREAF—7— FNEEHTFE LTHATEEEA, ZhsiE—on—
PHERT 27D FRHERTVWET,

U- BEE TS ATV E A, FFWEE B0 752 F THEIICHA SR E T, 7 Xe 2
7Y =2 b ORETE LTHASh 3 HE55 D £,

T- ZOHFRIEINERCTHEH ST A, BE3Mo%E e LTHATEXT,
C- ZOHFEREIARTHEM ST T, I3 LTREEATE XA,

EDB Postgres Advanced Server Dl F & ¥ —7 — FDOFEHICOWTIX, XD PostgreSQL 27 FF 2 X~
FEZRLTLIEZ W,

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