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* Full ACID compliance
FR7|=s » Table Partitioning
* Row Level Locking

2= o A|AEI SW 2AE2F | - Olo|Ef 2tz
2lo| MA SHE| * PostgreSQL License AR £824 | « N/A
«1Ghz 7Y 20| Z2AMAM
Alsl st=9of « 2 2GB 0| Ate| =4 0] HE |« 152022 12€¥€ 7|=F)

- 2GB o|&te| |23 =7t

 ChSH 22 2 S (extension) S X |5tH HEXM
=2 « Java, python, perl & F A2 E = tHE 22| 210
« DBT= ZHolA DBL| Zt 4 E 2+ OSut 2|
« #2k™ ID : CVE-2022-2625
e AlZIC ; 71 ':_ITL:%
) o Flofd MY EMTE M JIX| A =Ho| 25 FO{X|H o] A2 Qs SAX}
H obF| ofH THFMNY = U= Tl A A&Z Qoo ZE MM s
PostgreSQL 14.5, 13.8, 12.12, 11.17, 10.220]| ¥ &0| /U=
- Cj Sakot: F AT X M
« 20 A2 https://www.postgresql.org/support/security/ CVE-2022-2625/
JHS|AH/AHFYE] | - PostgreSQL Global Development Group
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https://www.opensource.org/licenses/postgresql
http://www.postgresql.org/

« PostgreSQLS| L2 7=

PostgreSQL

F2I|s X5
Full ACID compliance x|
Table Partitioning x|l
Row Level Locking x|
MVCC NED
=l i x|l
Point-In-Time Recovery x| &l

Connection Pool

X2 (PgBouncer)
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« OS/Hardware/CPU/Database M| &t
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PostgreSQL

H| 3L

@ == 08

Linux(Z2& Z[A o ZEH,
Windows(XP O|4}), FreeBSD,
OpenBSD, NetBSD, macQOS,
AIX, HP/UX, Solari

PC& Windows OSE X| &

A== CPU

x86, x86_64, |IA64, PowerPC, PowerPC 64,

S/390, S/390x, Sparc, Sparc 64, ARM,
MIPS, MIPSEL, PA-RISC

1GHZ Dual Core processor
2GB of memory
2GB of disk space

Database
Limitations

Z|Cff Database Size: FA| &t
Z|CH Table Size: 2 EB

=|CH Row Size: 1.6 TB

= Column Size: 1GB
Ho|l2Ctt ol A JH4=: 2|5t
Blol 22 Z& 4% 250~1600
(2™ EfQdo] w2t CHE)
Hol=2% =t Rows: FX| st

Z|O Table Size2| 4 A OlCt
St =0 oo, AMA A 22X SHALS

L
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* http://yum_.postgresal.org/ M AIESH= 2l vl =20t 8™ 2 PostgreSQL =HQT

« ol = T AR
« OS H{™(RHEL 7/8, CENTOS)t &/ (RHEL/UBUNTU/Fedora/AMAZON LINUX &S)of| 2}

Search for... Q

Quick Links Downloads &,
EARNES PostgreSQL Downloads

o Packages

S

S JOUIEE PostgreSQL is available for download as ready-to-use packages or Installers for various platforms, as well as a source code archive if you want to build it yourself.
o Software Catalogue
o File Browser

Packages and Installers

Select your operating system family:

Linux macOS Windows BSD Solaris

po 5l A N
: e a0 8 S

Select your Linux distribution:

Debian Red Hat/Rocky/CentOS SUSE Ubuntu Other Linux

@ 8] -~ ® A
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» RHEL(Redhat) 2t CentOSE 7{'€0| Z0otM A}l
- OSH{ Mol w2t Z=E el shM M HA|
- Erofdof HFol MY M E2lsA ZEZE 3 PostgreSQL ZEZE Eof| #0| LIRE 9= 4

rootAl A (Linux)O| Lt superuser(PostgreSQL) Al S 2 AldH

RHEL 7

[root@node01] # rpm —Uvh https://download.postgresal.org/pub/repos/yum/reporpms/EL-7-x86_64/pgdg-redhat-repo—latest.noarch.rom

CentOS 7

[root@node01] # rpm —Uvh https://download.postgresqgl.org/pub/repos/yum/reporpms/EL-7-x86_64/pgdg-redhat-repo—-latest.noarch.rpm

RHEL 8

[root@node01] # rpm —Uvh https://download.postgresal.org/pub/repos/yum/reporpms/EL-8-x86_64/pgdg—-redhat-repo—latest.noarch.rom

CentOS 8

[root@node01] # rom —Uvh https://download.postgresql.org/pub/repos/yum/reporpms/EL-8-x86_64/pgdg—-redhat-repo—latest.noarch.rom

Windows x86—-64/32

* https://www.enterprisedb.com/downloads/postgres— Dostqresql downloads (Enterprisedbiitoll A 2t B{X & Installer M| 25101 8 &)

+ HE0| 2= Download HE 22/50] JIAE2 B CH2RE F GUIRHECZ A
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http://www.enterprisedb.com/downloads/postgres-postgresql-downloads
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o AEX MAof w2l ct=2 X2 E S Linux2lZ < /etc/yum.repos.d C| 2 E2|0f|

X EHA(yumrepository) 7+

* repository 2t 1t g HAM 510 HYO|o|E Jtse 7K =5 A4 T}

« yum list postgres*2| WHO Z W|7|X| & Al = HAM
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« 2F ZFO| yum list postgres* WEHo| Aol LI ZHH 2 yum install @E o 2 MX|

(PostgreSQL 107| =)
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3l A
- OS AI2AL 8
- pgsal &
— Postgresgl AFZAF2} database MM 3 HsH £0]

- ots MY

-

[root@node01] # /usr/pgsal-10/bin/postgresql—-10-setup initdb
[root@node01] # systemctl enable postgresql.service
[root@node01] # systemctl start postgresql.service
[root@node01] # adduser post_test

[root@node01] # sudo —u postgres psql postgres

postgres=# create user post_test;
postgres=# create database post_test_db ENCODING ‘UTF-8’;
postgres=# grant all privileges on database post_test_db to post_test;

Postgres=# Wpasswd post_test;

PostgreSQL Y

A
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4.5 x| £ 31F(2/2)
B

- BlolE 44

[root@node01 bin] # sudo —u postgres psql postgres
postgres=# create table test(c1 integer primary key, c2 char(100));

— ESiA Mol 2t O] O|E{H| O A LHo| M SHAE
- Esii™MM Skl 04
2l 2t F A~ (rollback) = 0 oF &t

Al 1

MM 2

postgres=# begin; 0 PostgreSQLOIAM EZHAM M A|ZtSI= T2
al(i);
® 15E 1000077}X| sequentlals._F 242 test1H O] Eof 2/

postgres=# commit; @ st-te| E
#HA LS F| 25k rollbackzt t'._HZH o|o|e| T+E¢

postgres=# insert into test select i, i from generate_series(1, 10000)

postgres=# select count(*) from test;
@ MM20] = insertst 4ol BHA =] RUX|
ol
LS 0
SO -

0
(1 row)

select count(x) from test; @ M1l commit=oll MA20i gHY

count
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467l 2 ER
« PostgreSQL2| 7| =, £ 2, reload= pg_ctlO|2}= PostgreSQL LHE H¥ZHo| =3
D &M Mgk 7

« PostgreSQL M x|A| 2t =2 Database?| H|0|E| (%= X|HSIEZ -

- 7| = PostgreSQL T2 M| A A|E}
S 2 PostgreSQL ZZ2MA =&
AMEl: PostgreSQL T2 MAL| 1= 08 &0l
— WA ZE: PostgreSQL Z2MASE & £ A=
reload: PostgreSQL Z2MA S K A|ZFSHK| 24 H

DBO| SZ M &
— # pg_ctl reload &2 postgres=# select pg_reload_conf();
et 0| 2

— pg_ctl W& o{L} PostgreSQL L £ &t

pg_ctl [start/stop/restart/reload/status] pg_ctl start

[-w] [-D DATADIR]

pg_ctl stop  [-w] [-D DATADIR] [-m SHUTDOWN-MODE]
pg_ctl restart [-w] [-D DATADIR] [-m SHUTDOWN-MODE] pg_ctl

reload [-D DATADIR]

pg_ctl status [-D DATADIR]

-D M2 Hlolye Z={AE X[ X|H

-w M2 HdHo| YMaXMo =z £l E WX 7|CcH
Shutdown mode

smart : 2 clientS0| §&& %#7|E 7|8 (-ms), Oracle®l normal M2}t H[= (-ms)
fast : 2 client&2| &Y =S rollback 5t &ES B2 F 3R
immediate : ZH S =5t0{ AH{ A|ZF Al recovery =& . Oracle2| abort

ex) pg_ctl stop -D /dbdata -mf —w

FH2E[= (-mi)

I HES 22 & 2351, Oracle?] immediate} H| = (-mf)
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Mel2 RIS S8k RIS We

- O olE &AM M2l E & 4% DB WWFo 2E€eolHz7t Ee
- =2 ot Ho|EH=7k=2 DB2| H|th=t & 7HA| 0| & & AN StE Z2i e
- =2t HolEHsLE 355t 7X 2571 VACUUM

* ANALYZE

0

- DBMS<= DBofl Hio|&|& A4 < ] Hio|le] @& A =2|H sz 52 SHE 0lE

=<

E8x0l ww oz tolE HAY
- ANALYZEE o] E42 24l Hlo|E| AEjE J|uto 2 KA BHs o

- EX =70 w2t vacuumo| Atz Al | = autovacuumO| A = H A gnalyze ™

[ ]
[nn
12

=

- &2 H0|E{= pg_dump, pg_dumpall & FEEIE|E AISsH

—

rir

— Oracle} FAlsH 2HAl© 2 On-Line@al ol B! Jls

— 450l w2t Schema, Datat &= & tiefet 252 0| wet ALE Jhs
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5.2 Vacuum &f
.

* VACUUM (22}l 2 J7I535tt 28 & 75t 2 7ts)

— 7202 M 10| ALR5HH AMp|7| ZZH2 AR &

« FULL (EIO] & lockS &M

- Hlolg ®MH 2 2alxe

* FREEZE
- EUMME =2 (40 E

* ANALYZE

-Hol=2e SAEE =4

Command:
“escripticn: garbage-collect

FULL | FREEZE |

A1
{ [ FULL ] [ FREEZE ] [
R

2 M7 (Hols 37| 232 8F E2)

and optionally analyze a database

VERBOSE | ANALYZE } [, ...] ) ] [ table name
VERBOSE ] [ table name ]

[

(column_name

PostgreSQL
QEEQ ostgre p

[

LL ] [ FREEZE ] [ VERBOSE ] ANALYZE [ table name [ (column name

r =--113 11

B16 -
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5.3 Analyze

-
« ANALYZE
— HlolefH|oj2of = HIol= Lol thet SAH =&
Y

-z 2= ol SAHE AESHH HElE flet

0t

AHEH

Command: VACUUM
Description: garbage-collect and optionally analyze a database
Syntax:

VACUUM [ ( { FULL | FREEZE | VERBOSE | ANALYZE } [, ...] ) ] [ table_name [ (column _name [, ...
VA f [ FULL ] [ FREEZE ] [ VERBOSE ] [ table_name ]
VA f [ FULL ] [ FREEZE ] [ VERBOSE ] ANALYZE [ table_name [ (column name [, ...

=7 Tip A2 28 UMz o= £2 &Y

REINDEX
* UPDATEL} DELETE S2 = DBAIO|=7} 43| =
« B x| A A5 (CHZF INSERT —> CHZ DELETE) Al &2

CLUSTER
. olelA M2 Ho|2 HolEE 22/Hoz X7y
- Elol22 228 % + A TA + REINDEX &1}

VACUUM FULL
. H|o|'=' =2 '='E|7<-I oz OI-=<

- DB7t #EUS W, EﬂOIE A E MEHSH0{ 248|7| Hlo[8 & AH St H|Ol= S2H2 OS ghet

rlok
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« COLD ¥ (Mu{ ™MX|
- =0/
— Data Directory (22{AH)E OS WEHHE

« HOT ¥ (MH 7t & 4 )

=

- ME|A7t 29 Bofl @
- HOT #ed Ttel2 ol 8

=
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o 54 H(COLD W Wl olH)(1/3)

- COLD U9} s

— MB{= stopAteEfofof &t
— giol =231 Q| = cluster(instance) & A
— Datalt wal 227} 22t AX|of {x|e 4 sync &F[ of &

— 7| tablespaceZt US 4 =0l = &) s

« of ¥

— pg_ctl stop -mf -w —-D /dbdata
— mkdir backup
— cp —a /dbdata ./backup

nU>
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5.4 B (HOT e & 2 of &) (2/3)

« HOT i dlt
— archive?Z &M 35}t =[0{ 0{of &

— start g4

g start backup('test', true);

p —-a /ubdata ./backup

s backup

elect p; stop backup():
"NC\H‘—’éq[F,

A —> data(EHAEH) SAF—> stop B

PostgreSQL
ostgre p

O==nNUp
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-
* pg_dump
— £7H tableO|L| DDL dumpoll =2 ALS
- &8 gAle AR E HAC|IZEE) 2 ofFtolE &Al(Hlo|LH2])
« AtEH
— pg_dump <O|O|E{H[O|AO[ &> > <#iH ulo| &>
— pg_dump —h <K<EAEOQ|E> —p <EZEHS> <H|O|E{HO|AO0|E> > <A T}A0|E>
- =M
—f, —file=filename dump file™ EE+= directory™

*
* —F, —format=c|d]|t|p dump file format (custom,directory,tar,plain text (default))
* =7, ——compress=0-9 =z MX
* =7  —help E2LS 205
* pg_dumpall

— cluster?| 2 & database== dump
- &3 WAI2 AR E HA(CIEE) 2 otFto|E &Al(Hto|H2])

« A2
- &= 57| : pg_dumpall > all.out
— restore 5}7| : psql —f all.out <H|O|E{H| 0| AO|E>
_2M
H —
* a : O|O|E} only
* s . 27|0f only

* g =2EY QEME only —ie. AFSAN OF
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5.5 & HA HLl|o| E

PostgreSQL

&

4

-
« =4 B HH 0| E 2

- Mx| "Hio|2| A : tsts D EZ Master, Standby = =5 Zt2t X = $F 4 Xt 2 M X
— pg_upgrade : $PGDATA/bin C|H E2|0]| = HIO|HZ|ZAM Ztotsh st M = shLfe

BHOlZ gasfol= T

« Of Al

pg_upgrade

PGDATAOLD=/data/EDB_PAS_BACKUP/data/nvoddb w v

PGDATANEW=/data/data/nvoddb

PGBINOLD=/data/EDB_PAS_BACKUP/Postgres/9.2AS/bin ‘U ‘u
PGBINNEW=/data/Postgres/as9.6/bin u pg_upgrade

PGPORTOLD=5444

PGPORTNEW=5444 U

Old version DB startup New version empty DB
-22-
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PostgreSQL y»

0

1. BUEY

pgAdminv,,s,,,M (‘ﬂ, TadpoleHub
Management Tools for PostgreSQL ~ Hync Databaee Managamens Mactan

Feature rich | Maximises PostgreSQL | Open
Source

Pgpeol-11 PostgreSQL
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6. &S0 A

6.1 ZHE{&E(1/2)

-bash-4.1%

-bash-4.1% ps -ef | grep post

root
postfix
root
postgres
postgres
postfix
postgres
postgres
postgres
postgres
postgres
ocess
postgres
S
postgres
postgres

/ENGINE/postgres9.6/bin/postgres "-D" "/ENGINE/postgres9.6/data"

1338
1363
4559
4562
4563
5070
5301
5303

305
5306
5307

5308

5312
5313

1

1338

1234
4559
4562
1338

1
5301
5301
5301
5301

0 17

=55

0 17:

0
0
0
0
0
0
0
0
0

(<]

19:38
19:38
19:38
217
223
22
222
227 ]
P2

22

22:%]
22

NN N NT NT N N NN

-bash-4.2$ pg ctl status
pg ctl: server is running (PID: 1336)

/usr/libexec/postfix/master
gmgr -1 -t fifo -u

sshd: postgres [priv]

sshd: postgres@pts/0

-bash

pickup -1 -t fifo -u
/usr/bin/postgres

0_postgres: logger process

postgres: wiiler process
postgres: wal writer process

postgres: autovacuum launcher pn

postgres: stats collector proces

ps -ef
grep post

PostgreSQL
Qgiz<mg@ p

-
o DU EE g
— Linux2| psEHZ 0| E510d ZZMAE A 3A5t0] ool Ml Z2MA S2 {8 A3
—oleiel AE2H 2 AAH 2tHol| w2t cHE
— PostgreSQL W& H&HA QI pg_ctl HHOA ALE
— # ps —ef | grep postgres
— # pg_ctl status
o ALEH

-24-
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6.1 ZLE A (2/2)

o=t

-
o HL|E{Z gt
— DB2| Active Session =3
st
=

- DBe| Lock M H =3
— 212 o2 ol = PSQLAMIMOIAM M2 EI|E

PNE-TE
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6. &0 A

2 LELA ES EE8DB & 0|3 Aol

6
-9

EAA EE Load balancingZ} XI= Failover 52| 7|s= +=H

Query/DMLE XI=2 2 2lAI5109 |oad balancing

— Read-only Standby& & ¢t read traffic =4t
Zholl X 2 XIS Failover X[ (on/off 7+s)

27l o| At CtE AEHHLO| Instance
= A& AlZE

=3 AE BUHY X2

pgpool-ll (active

g X[ 3

virtual IP

pgpool-ll (standby)

¢ watchdog |(;,

" heartbeat signal
formation sharing

watchdog |

PostgreSQL
(primary

PostgreSQL
(standby)

=

PostgreSQL
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A2 ERCHE 7)50] BEsIx|a e 2 22lo|HE 25 2o B E|Z

£35| pgadmine| &2 server statusE Safl ZHotst ZUE 0| 7hsEH o

PostgreSQLO = E| 0| SAH O| AT} EXY5t-t27?
OracleM & H|o|=AHo|A2t= 7HE O &A gt et 7 E ol chEL .
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At2s £ JAEZ 2 ghct J2| 10 Ho|EAH oA =2|F 2l SizeH FHol
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PostgreSQL
ostgre p

-
Z0f oY
PostgreSQLE 7| s& W 718 HA Al&t=E|= ZZ2AMA0(H, £7| 7[5 Ald|
=7 &Y, Shared Memory =7|2F 2td ) HHOZIRE T 2MA FSEH S
Postmaster | wsysiny clz wal2C ZoAAC o ZToAAZ W2 E T 2A|AQ)
HAA ZE2 A| AFE L= A7 T= o5t
Master Node2} Standby NodeZt2| DB=7|SHE SH7| @6l HHE = AtstS
Streaming | Master Nodeo| Al Standby NodeZ X|£& © 2 Replication XLOG(0| =2} LOG)E
Replication EYH2ZM FX|, Master Noded| A 2 11llE Standby NodeZ X|HEHO 2
Metsto 2 M AlAIZH| 77l EX2 74
Point In Time Recovery. 8¢l 2! S5o| SHHEOZ Al EH A[HZE
PITR oo & tHIOIﬁS HiHAE2 o2 E415l= 7|&0|0{, PostgreSQLOI M= Hot Backup2 2
copydll & IS Data DirectoryZ2 Restore
WAL Write Ahead Log. HIO|E{Ho]|A2| H|o|E{ mtdof| Z7|F5I7| Mol HAAIES
WAL Bufferoll 7| F3lf |ctot Ao &l A|Aoll WAL Filedl 7| Sst= 24 oAU S
A E2[X], 7HAEE OOl E{H 0| A & 092 E0kof|A] ZLEIAH M0ol= HESA S Z,
Snapshot DBMSOHH = DB2| SZf MEl, = DBe| AefE 7i2|7| 2, M 22| el 2 E/std

UCH} LISl S S ?let 822 T2 £

-28- O==nNU>



Open Source Software Installation & Application Guide

O=2=NUp

QEAA ADEQ|0] SYAIHME
Open Source Software Support Center

DG O Hx22I2|0l0lE 2HHE[MAAEA- uFel- SUTAHUASZ 2 0 thateiZatolMA]of whet
N ‘BY NC SA Ol%él-%' 4\_ %lﬁbll___l-



