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 Database Migration

F7s « Full ACID 2%t

« THE|N S, SEAXE

o2/ o A|2HSW 2ER - HIO|E &tz

AIEER E24 | - N/A
2fo| M AHEY « PostgreSQL 20| M A
HH » EDB Postgres Advanced Server v13

- 2EFE 1 95% O = 2te|0f A7|0r XsHet = ME
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 EDB Postgres Advanced Serverl| =8 7|5

FR7|s X& o &

Full ACID 2 2t x| &l
Table ItE| A X| & (Range, Hash, List, Composite)

Row Level Locking INEE

HEKX e A&

MVCC x| <

=2}Ql B K&

Point-In-Time Recovery X| &l
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EDB Postgres Advanced Server

X & kl= os

X|# E|&= cpu

ESPNS:

Database Limitations

RHEL 8.x / 7.x, CentOS 8.x / 7.x, OL8.x / 7.x,
Ubuntu 20.04, 18.04 LTS, Debian 10.x / 9.x
Windows Server 2019, Windows server 2016

x86 64, PowerPC

1 Ghz CPU processor 2
1GB O| & 2| StES|Of
512MB O|&9| C|A 3 Z7F

X|CH Database Size: F K| 3t
Z|CH Table Size: 32 TB
Z|CH Row Size: 1.6 TB
Z|CH Column Size: 1 GB
HO|2C QIElA 4= B2 Xt
HOol2% Z 3 7% 250~1600 (2 E EF 0| [}2tA CHE

HOl=

EF Z|CH Rows: FA| ot

O=2=NUm




m POWER TO POSTGRES

O==Nlp



4. 4% 9 A ‘ @EDB
|

POWER TO POSTGRES
4.1 AKX =

e https://www.enterprisedb.com/downloads/edb-postgres-advanced-server / | Al AFESH= 2|52
Hij 22 £F10F B 2421 B! EDB PostgresqL 2 Q)

o 7 110[2 0| M= EX|& Tj7|X| & M| SSHXA| &1L, YUM Repository =2 H 4 =

o 05 H{ 7 (RHEL 7/8, CENTOS) 1t B & (RHEL/UBUNTU &)0f 2} M X| Sl =tZ A7 20| CHE

1L

@ EDB Why EDB? Products Services Support Resources Plans Contact Dashboard ‘ Downloads ‘

EDB Postgres Advanced Server Download

« Back

Version: 13 12 11 10 9.6

General availability: Nov 17, 2020 Standard support end date: Nov 16, 2025
Windows x86-64
Interactive Installer Download
pports: Windows Server 2016, Windows Server 2019

Linux x86-64 —_—
RPM Access Repo
Supports: Cent0S 8.x / 7.x, OL 8. / 7.x, RHEL 8. / 7. - :
Linux x86-64 —_—
APT Access Repo
Supports: Debian 10, 118.04 LTS, Ub 0.04 LT: e
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_ 42 WFA X

e RHEL(Redhat) 1} CentOS= 7 20| ZOtM X2 2O M S rpm2 2 AX| 7t5

e edb-repo 2 X|

RHEL 7/ CentOS 7

#> yum install -y https://yum.enterprisedb.com/edbrepos/edb-repo-latest.noarch.rpm

RHEL 8/ CentOS 8
#> dnf -y install https://yum.enterprisedb.com/edbrepos/edb-repo-latest.noarch.rpm

Windows x86-64

* https://www.enterprisedb.com/downloads/edb-postgres-advanced-server
* DownloadE 2 EI5l0| QIAZFE HEU CIREE ST guiRtd = dX|
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POWER TO POSTGRES ]

o AFEXE™Y et CHEX| LR - Linux2| A $/etc/yum.repos.d C| & E 2|0 X & A (yum

repository) & &

e edb-repo B2 S QIst 71 Sl DA QI E Q2 (371 2 Q)
e epel-release S HIEA| 2 X|

#> sed -i "s@<username>:<password>@USERNAME:PASSWORD@" /etc/yum.repos.d/edb.repo

#> yum -y install https://dl.fedoraproject.org/pub/epel/epel-release-latest-7.noarch.rpm

9 O==NUp
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e yuminstall 3o 2 HX|

#> yum -y install edb-as13-server

[root@kdshost ~1# yum -y install edb- asig:gggggz::::>
Loaded pluglns as irror

Loading mirror speeds from cached hostfile

epel/x86_64/metalink | 6.6 kB
* base: ftp.jaist.ac.jp

* epel: mirror.yer.az

* extras: ftp.jaist.ac.jp

* updates: mirrors.cat.net

2ndquadrant-products-2ndgpostgres—-release-pgl2 | 2.9 kB
2ndquadrant-products-2ndqpostgres—-release-pgl2-debug | 2.9 kB
2ndquadrant-products-tpa-release—-pgl2 | 2.9 kB
2ndquadrant-products—-tpa-release—pgl2-debug | 2.9 kB
base | 3.6 kB
edh/7/x86_64/signature | 498 B
Retrieving key from file:///etc/pki/rpm-gpg/ENTERPRISEDB-GPG-KEY

Importing GPG key @x7E38651C:

Userid . "EnterpriseDB Inc. (EnterpriseDB Yum Repositories) <packages@enterprisedb.com>"
Fingerprint: ca4® 9f7c 635f 2aeb5 6c%e 8b34 ebed e919 7e30 651c

Package : edb-repo-20-3.noarch (@/edb-repo-latest.noarch)

From : /etc/pki/rpm-gpg/ENTERPRISEDB-GPG-KEY
edb/7/x86_64/signature 2 kB
epel 4 kB
extras 2 kB
updates 2 kB
(1/7): 2ndquadrant-products-2ndqpostgres-release—-pgl2-debug/7/x86_64/primary_db 9 kB

(2/7): 2ndquadrant-products-tpa-release—-pgl2/7/x86_64/primary_db

(3/7): updates/7/x86_64/primary_db

(4/7): edb/7/x86_64/primary_db

(5/7): epel/x86_64/updateinfo

(6/7): 2ndquadrant-products-2ndgpostgres—release—-pgl2/7/x86_64/primary_db
(7/7): epel/x86_64/primary_db

Resolving Dependencies

——> Running transaction check

———> Package edb-asl13-server.x86_64 0:13.3.7-1.rhel7 will be installed

= O 0
ar e N

o~
. P
VWO WO, NYONO
x
w

00:00:00

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00
00:00:00

00:00:00 !

00:00:00
00:00:00
00:00:00
00:00:01
00:00:01
00:00:01
00:00:03
00:00:07
00:00:08
00:085:15

--> Processing Dependency: edb-asl3-server-sqlprotect(x86-64) = 13,3.7-1.rhel7 for package: edb-asl3-server-13.3.7-

1.rhel7.x86_64

——> Processing Dependency: edb-asl13-server-pltcl(x86-64) = 13.3.7-1.rhel7 for package: edb-asl3-server-13.3.7-1.rhe

17.x86_64

CBFS _ 10
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POWER TO POSTGRES

e initdb @ H = AFE S0 EDB Cluster 4 7/d
e MHIA 5 S BB A XI5 5 EHEE 2H

eDBYI 2T

- psql =

02

#> PGSETUP_INITDB_OPTIONS="-E UTF-8 --lc-collate='C' --Ic-ctype="'C'"" /usr/edb/as13/bin/edb-as-
13-setup initdb

#> systemctl enable edb-as-13.service

#> systemctl start edb-as-13.service

#> su — enterprisedb

#> psql postgres

11 O=2=nbp
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POWER TO POSTGRES
ol =<
4671 A S

e EDB Postgres2| 7| &, S &, reloade= pg_ctlO|2t= EDB PostgresQL L& FHO +=H
e EDB Postgres 2 X| A| &4 =2 Databasel| O|O|EH 2| X| = X|HSIEZ D &=

- 7| &: EDB Postgres L2 M| 2 A| At

- 5 = EDB Postgres ZENA TR

- 2LEl: EDB Postgres ZE M| A 2| 150 & =0l

- M A|2E: EDB Postgres ZEMAE T & F A A|E

- reload: EDB Postgres T2 M| A E XA QiO| Bt 4~ Q= L2 Hi20|Ho| =t A S peY| 4

—

S R=2
1O

- # pg_ctl reload &2 postgres=# select pg_reload_conf(); = pg_ctl B & 0 L}postgres L £ 20| &

(B2 12 O»=NU>
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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]

4 7HX| 7|C}el

Shutdown mode
smart : 2= clients0| &2 &7\ 2 7||:fE ms), Or

H| = (-mf)
immediate : Z X S E25H MB Al&F Al recovery =&
ex) pg_ctl stop —D /dbdata —-mf —w

. o O
fast: B = client=2| &Y = rollback ol 1 HE2 B22 5

pg_ctl status [-D DATADIR] -D &8 =2 S22 H X[ X[H w82 FHO

acle®| normal& M 1t

H. Oraclel| abort= M1

ZS =2 6}H, Oraclel| immediated}

H| == (-ms)

|' |A(m|)

O=2=NUm
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5. OFZ| Bl A 50 7 Fe
5.1 Ot7 | &l X

POWER TO POSTGRES

® Process & Memory Architecture

- ™
_ Postmaster
9 J
- ™\
Shared Memor
WAL Buifers
BGWRITER STATS
COLLECTOR
CHECKPOINTER ARCHIVER
AUTO-- LOG WRITER
VACUUM
WAL Writer

O=2=Nlp
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POWER TO POSTGRES
5.1 Ot 7| &l

o 7| & Process 9
- Background writer : HZ3 HIH2| H|O|H{ & C|AF 0| 7| =
- WAL writer : WAL H{IH2| H|O|E{ & C|A30f 7| =
- Checkpointer process : Lf2t0/E &40 2} checkpoint =3
- Autovacuum launcher : 2 2 0f| [}2} Autovacuum work A&
- Logging collector : ZA LY 7| =
- Stats collector : H|O| 21t =5 & &4 =&
(@]

- Archiver: S 282 (ot waAL 21 Tj Y S At

15 O==NUp
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POWER TO POSTGRES
52222 22 7|

EDB Postgrest= Oracle2 £ EH2| 3& T =HZ2 %[44+ UYL E Oracle 28 7|52
M-S gL,

CIOIH EfROIAN £E 2 FZ7HX| Oraclel] &S AHZ2 AIEY = U= T2 =N Ht0f
Lo A7e AN o2 B Al £ sl
TR 7|5
. DataType
*  Integer, number, char, double precision, float, varchar2, blob, clob, xmitype, rowid
. FRIP2 oy

. DUAL table
. NVL, DECODE, ADD_MONTHS, TRUNC, SYSDATE &
. Built-in Package
. DBMS_ : SQL, MVIEW, LOB, LOCK, CRYPTO & 157}
. UTL_ : FILE, HTTP, URL, SMTP, ENCODE & 771
. Oracle Dictionary:
. All_, DBA_, USER_ views
. Tools
. EDB*SQL, EDB*Loader, EDB*Wrap
- a97s

. Packages, Functions, Triggers, Hints, Database Links, Hierarchical Queries, Synonyms, Sequences

. XAXOZ 31 7| Xt = " 16 O=2=nNUp



oF7|ElN A 7|5 AT EDB
5 ’ 1 x o = POWER TO POSTGRES
53 Y L
. EDBE CHSH 22| U =2 # Q] WS X 2ot 2210150 S ppol HHAS X ABtLITt
« WA A LFS ALEOIY HY B S X azte + gL
= Y T =] Wy YH
« pg_dump S E2|E| + SQL Command
_ =P EHOl MR OEla|E| — SQL client &0 A{ BEGIN/END 242} F &0
_ 2atolxol &3 It £ 2oty HO|E/2 1 med =4
. O E|
— Data only, DDL only, £& 27|0} only, £7 pg_basebackup & 2| E|
HO[£ only & CHoSt Hiol @M H 2 - =2 YWY ME FELIE
- 2 HAE HO|H2| 5 HY =8 X & - 2Z/2|2E ¢°[ DB #Y X[

et= X| &
_Z|RE B x|
- 08 H|O|= A

|'-|

| E3 M| XA

- = X[ (0~
BART (Backup and Recovery Tools)
— pg_basebackup FEE|E|Z 7|t = HH S

9 BA =8 7ts)

A
=

E2Z/2|RE MO| 03 DRBO| ZIEHER 1 7|5

s o= s
ol OX| MM QB KA B
SE WY XY
_ o 17 O=2=nNUp




@ POWER TO POSTGRES

. EDBE THQ A|AE 7|U PR #Y Y =0
. =] QT 22| WIS TSt 22t =

=2 Yy B3

 pg_restore R EZ|E|
- =c| 8 F7 TE FEIE

- 22leE0f = Jts
— Data only, DDL only, &8 A7|0t only, £§7

1012 only  CHofH =7 84 HlE
- At HAE Hio|L{2] 5 QY EH X2
— o= R

- 2|RE H x|
- 0l2f HlO|= #EAl 2 Xl X[

|'-|

2 =7 K| =
2o 27 x|
- H A S70| ER
AHEoR Tt
NES ==t
-7 238 tgs st EXt A5
- AZH S SCN 7| =S+ 587 28 7t
- 02| Zelot 2 A|HLez =4 7ts
R CECREEE
- R/W 7t5 dEIZ 2EF
- F/HEQ 27E fI8l shutdown
— Readonly #Ej2 @E
BART (Backup and Recovery Tools)
— WA IS =15 S0t S5 A A=}

Of

| IE of7jo|E 21

F

Ohﬂ

O=2=nbp
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POWER TO POSTGRES ,
5.5 HH A o1

BART (Backup and Recovery Tools)= EDB Postgres2| B ¢/2 1 E S XH 2 £ 22| St= EDBS
S /= 22| = L T
BART= OIO|E{H|O| A Q| 7t8/HS SLHA|Z| 0 B /=7 Yo £ H S MAH L CL.
BARTR| 8 7|52 Ct24d &5 L L

- EZ/2|2E | 0 2 PostgreSQL EE-= EDB Postgres Database 1 Database 2 Database 3
of tiet 7HEH 2 Z & Stk 22l

o= O -
- A= 2= 7|5 &% MD5 checksum A5 7|

 EAMM R UYWAY 27 K|

L ay | = = i \ 1 /
- E-llOl—E':'AJ_L-”O|A_IE__I.L Djtlﬂ__rl._roltl H 7 Il_l_O_I

O X| & = n - EDB P
_ HH OH H | 4 XH Ol EE X.”j_l '|'E'_| ‘ ’ ostgres

Back d
—

Central Catalog

Database 1 Database 2 Database 3

Backups Backups Backups
Sept. 1 Sept. 1 Sept. 1
Sept. 11 Sept. 11 Sept. 11
Sept. 21 Sept. 21 Sept. 21

WAL WAL WAL

tFiIeLFiIe 2, tFiIeLFiIe 2, ':File1,FiIe 2,
File 3, ... File 3, ... File 3, ...

—_— 19 O=2=nNUp



OlF|EIX] Q! 7|= A — @EDB

5.6 EFMS O| &%t DB 0|& 2t 7+/49| o

e EDB Failover Manager - At-& Failover 7| 2 =3
— &0} ZX| & Xt= Failover X| & (on/off 7t3)
— Witness 0|0|MEE &3t Split Brain &X|
— VIP, Fencing Script = &%} Fencing 278

a. fencing script
b. promotion script

— O|AF C}Z= AEHHIO| QIAEIA 31A X|2
27} 01 £} 2eibto] QI AHA 2 X T
- Xf% %-EI:II 7|3 X|TL'I B: The MASTER is down!

Cllents

Witness F

Ex-” AI-_<"?:|- =} |__| E_.I = | Xl 0_] C/D/E/F: We agree! Take control nowI

a. EX‘” | 2 topology ' Yirtual IPs '

b. 2X 3% ZL|EE M

c. 28| lag ELEHE
_— _— _— _—
\!-—d \!-—d \!._4 \!-—d

New Streaming Streaming Streaming

Master B Replica C Replica D Replica E

20 O==NUp
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POWER TO POSTGRES
5.7 85 EL|EHE

,—ro

EPAS2| DRITA (Dynamic Runtime Instrumentation Tools Architecture) 7| &= 7l |
GO E{H| O] A0f| St = 2= L7 O|HEE FIEH =1 70| ARAF B = ME L T

LE St Stats CollectorOl| 2|6 ZHE 21 H|O|S0f| HA|ZF R E= LEMEN AMA &=
E': O|HIE HHEQt ASsto d& 54 X"E HBIME &S += A& LY.

EPASC| DRITA 8 EA ME EIME 2229
Statspack, AWR % I - AbSt @E%% =LA =

EaM g3 2% [ In-memory J
edbreport() Database H11AM X3 Statistics
stat_tables_rpt() HolE8 H1AM X3 j \
statio_tables_rpt() E[O]2 10 K11 M X3 o d Stats
stat_indexes_rpt() | QA A X3 edbsnap() Ig o/ Collector
statio_indexes_rpt() | QIHA 10 E1M =3
sys_rpt() AAE 7| Oo|IE B DM X3
sess_rpt() MM CH7| ojiE HM X3 j_
edbsnap() ALHAE M DRITA

EDB Report
get_snap() AWM EE I3
purgesnap() s R | [A& 1] Dynamic Runtime Instrumentation Tools Architecture
truncsnap() AUHAE TH| ARH|

(B2 - D1 O»=NU>



5. OIS

5.7 895

mj
x

[=RN]=

2|
o

e
Paki-

7

EM (Postgres Enterprise Manager)= S0l C
ol = (@)
o

Cheet 7ls=

DB Capacity Manager

Enterprive Dashboars

Agen Sttus
[ - 58 1At 1 Voo Posceenes § T §CPU Usinaton () ¢ Mmery Uit (4) 450
° =) = Saa0em T —
° st e e v 020em o s san

Posigres Server Status

o= 3 Pontyea D gaadon 064 ko e g, compied g 05/

- 40 Ermpmeonasar o0 shpemen g compmmaty e 00C)

Aot Status

At Typn + At e Ve £ Outban Schena 5 Pachage {Object + Adtons P # Addibons P

__ zouee
[T e

< i Capacity Manager Report

& Capacity Manager Report

& Capacity Manager Report

Timestamp

Timestamp

Buffers Written - Backends

Butters Written - Check;
(Posigres Enterprise Manager Host/Posigres Enterprise Manager Server) (Posigres Enterprise Manager Host1

Tue 27 Oct 2015 06:33:13 PM PST
Tue 27 Oct 2015 11:58:56 PM PST
Wed 20 Oct 2015 03:24:38 AM PST
Wed 26 Oct 2015 06:5021 AM PST
Wed 26 Oct 2015 10:16:04 AM PST

7]
a

14.2057
255714
471694286

Alert List Definition | Notification
Alert Name ]
Total connections as percentage of n Name |
Connections in idie-in-transaction st | Template | A user expires in N days. =
Last Autavacuum Number of days before a users validity expires.
A user expires in N days Description
Server Down Reauired probe(s): user info g
Alert Options
Frequency @ Default [1 2| Minutes
Enabled? @ ves OMNo
History Retention  Default (30 | payts)
Comparison Operator  [< I
Threshold Values (Days) Low | | Medium | High |
Parameter Options
Hame Value
1 server Postgres Enterprise Manage
________=b
Help Cancel
Please specify Alert Name:

231 47|

S|IAER BM

Summary

Dependents

= Global Overview

Machine Utization:
Workload Proflle:

Number of servers sslected: 1

Dedicated
oLTP

Acctg - PPAS 9.5 (192.168.2.147:5444)

GUC Parameter

Original Value Recommended Vaiue

efiective_cache_size
‘mainienance_work_mem
random_page_cost
shared_buflers
wal_bufiers

work_mem

4096MB T4IMB
64MB 51MB

4 2
247MB. 395MB
aMB 16MB.
4MB. 5MB

Report generated by:

Server Up Since: 20
Gonerated:

Number of Alerts: |

Server Log

= Server Log Analysis

Audit Log Analysis

Fom  (2015-12-0106:12:00 To 201512-02 06:17:41
Usernarme Dataase [ Commana Type |
Filter
Timestamp User Name Transaction & Command__ Messago

2015-12.0206:15.00 entarprisec eco
2016:12:0206:1500 enrprisoch odo
2016-12.0206.15,00 entaprsedd ed
2016:12:0206:15/00 enkorprised edo
2015-12.0206:15.00 entarprsecd edd
2011202061500 enrprisedt oo
2151202061500
2015:12:0206:1500 onwrprisact adb
2015:12.0206:15,00 enterprsodd ad
2015-12:0206:15.00 enterprisedd edb.
2015-120206:15.00 entoprised posigros
2016-12.0206:15:00 enforpriseds posigres
2015-12.0206:15,00 ontorrised posigros
2015:12:0206:1500 enwrprisoct oo
2015.12.0206:15,00 entorprisodd edd

30947 565aked 7883 0 192.169.2.147:46232 e
162168.2.14746232 SELECT
192.168.2.14746232 BIND

192.168.2.147:46232 PARSE
192.168.2.147:40232 SELECT

discannection: session ims: 0:00.00,058 usar
duraton: 1,446 ms.
duraton: 140 ms.
duraton: 1,922 ms.
durason: 0,369 ms

0047 S66ekced 7083 0
30047 S65eked 7803 0
0047 S65eked 7803 0
0047 S650ked 7003 0

30047 S65eked 7603 0 921682,
0047 S650ked 7803 0 connecton recelved: host=192.168.2.147 ports
30046 S65eked 70820 e

0046 S65aked 7002 0
30046 S6Sekced 7802 0
30043 S65eked 70l O
0043 S66eked 70t O
0043 S6Seked 784l O
0044 BoBekced 7000 0
004 S65eked 7000 0

192.168.2.14740231 SELECT
102168.2.14746231 SELECT
192.168.2.14740228 idle
192.168.2.147:40228 SELECT
192.168.2.14748220 BIND
102.160.2.14740229 Ko
192.168.2.14740229 SELECT

duraton: 1,363 ms
duraton:0,408 ms.
disconnecton; session fime: 0000112 userd
durason:0.300 ms
duraton: 0,833 me
disconnection: sassion ime; 00000108 users
duraton:0312ms

- Y S|AEY2 pg_stats 7IE 2
Soj| ®ZHEL|ct.

- SIAEIW XME B
elem_count_histogram

* ALTER TABLE table_name ALTER
COLUMN column_name SET
STATISTICS n BEOZ S| 2AE0HW N

+E =8 %ts

(B2

—1
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