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EDB POSTGRES PLATFORM

TTAA AN H—EX &
AT a3y HR—k

DATABASE ~'7, DEPLOYMENT SERVICE,S*I
OPTIONS b OPTIONS

24F5f41365H
ga—n)L YR—k

AT L—3y

EDB Postgres
Advanced Server

E& AV W, JAaJxzviariL

H—EX

PostgreSQL THRIAR

NL—=2%
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EDB POSTGRES PLATFORM
INTEGRATION SUITES

@ DATABASE TOOL S, =B e,
e ——— > L S
- OPTIONS 1277 ==

SUITES

o IFEITFLTHAR—XEEIRTLMET. F
AT —ay X7 ILEA LTT—2%R M
EDB Postgres

Advanced Server  EDB Postgres Data Adapter
PostgreSQL - EDB Postgres Replication Server
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EDB POSTGRES REPLICATION SERVER
RRET7—XTIOFvIZLY BLENA—RT7—RITH I

LIR—=bRIZEBITDIH0 T JA—NIVABYRATLRTILT
IWIRZ—LT)/7—3> (SMR) RARG—LT)r—3v (MMR)

Master

EDB Advanced Server . = Master A Master B Master C
PostgreSQL Read/write -
Oracle® N\
SQL Server®

- Data filtering

+ Scheduling
EDB Advanced Server A TR - _

- PostgreSQL Read N ' -

Oracle® " WAN Repllcatlon
SQL Server®
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SMRD1—R7—A

+ YRA—DBDAMERM(AT7O0—F - LR—F12%)
« BEFET—AR—R[DOLT)r—3y

- IERIZEE N =B R TOREADEREDFER

s RET—IDTANRE~ADEE

» EPAS/PostgreSQLMD/\—23> 7y

» OracleMSEPASADT—RAR—RE1T

ion, 2020. All rights reserved.
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SMR®D 1—RT7—A#1

~AJa—K-LiR—F1>45

|. EPAS—EPAS
ll. Oracle—EPAS (2 T—32X—X[DLT)r—3)
lll. EPAS—Oracle ( " )
EDB Postgres Advanced Server
| Oracle Server OLTP
INTA—TUR
DRE
s @
AL
Procs Objects Queries Reports

EDB Postgres Advanced Server
| Oracle Server

TABLE TABLE
A C
BRI EH
or
TABLE TABLE Rlyoa—)b-~"—X TABLE TABLE
B D C D
1T24IL32—
or _
ETOIT

£DB

prisebB Corporation, 2020. All rights reserved. POSTGRES



SMRD1—R /7 —2#2
~H IR CBE N - R TOREAD4£RE D HE R

REHLR O R HLR
EDB Postgres Advanced Server EDB Postgres Advanced Server
Procs Objects Procs Objects Queries

A

TABLE TABLE TABLE TABLE
A C 4 o T 7 X v

or

Aoa—)L-R—X
TABLE TABLE TABLE TABLE
B D T4 8— B D
or a
ETOIT
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SMRO1—RXH5—X#3
~RKET—IDTARREAD

ABIRIE

EDB Postgres Advanced Server

Procs Objects
TABLE TABLE
A C
TABLE TABLE
B D
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FRFIREE
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SMRD1—RY—R#4
~ORACLEN5EPASA )T —A_R—ZH817

OraclelRIE (X FZRBIRE) EPASIRIE (i BB 1E)
Oracle Server EDB Postgres Advanced Server 22ATYITT. T—381T
B XTYTH#
BIEATORFTYToavk
— ERig
B XTUT#2
EnpL7)r—3y
Procs Objects Procs Objects
TABLE TABLE TABLE TABLE
A C A c

RAFyToavb & BEGRIEE

TABLE TABLE TABLE TABLE
B D ETOT B D
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/—A replication system

f—-xDB Replication Server

xDB Replication Console or
xDB Replication Server CLI

e

xDB
Replication :
e Configuration
File

Dz

Publication

Server

/| Subscription

Server

e o
L o
- -
| =
e O
i.

Publication
Tables

Subscription
Tables
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INTY o2 —HITR9S5A4T ETILTEE, Y TRI54/4T
& LTV —=2ar /BT =T ILOBEHIETERL,

L7 4r—32 1%, Snapshot—Synchronization(Z 4 B #7) T
THrnd,

FH&E

xDB Replication Console: &% - :ERT 5= DGUIY—)IL

xDB Replication Server CLI: & -ERT 5= DCUIY—/L
xDB Replication Server: EPRSa>VR—RU D\ igEI3 55—/
xDB Replication Configuration File: $k&E771 /L

Publication Server: DBOZEET—42%LJ1)r—3> 9%
Subscription Server: Subscription Tables®Create% 175
Publication Database: Publication Tables%+2DB

Subscription Database: Subscription Tables%+2DB
Publication Tables: L4 —23>9 57—7I)LIEa—Dtvk
Subscription Tables: Publication Tables|Z®t &3 57— JL/IE 21—
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SMR T—3~N—X-HR—Fk )

Oracle Microsoft SQL EDB Postgres

Source 10gR2, Server EDB Postgres Advanced Server
11gR2, 2008, 2012, PostgreSQL Advanced Server 9.2 ~ (PostgreSQL
12cR1 2014 9.2 ~ 9.2 ~ (Oracle mode) mode)

Oracle 10gR2, 11gR2,
12cR1

Microsoft SQL Server
2008, 2012, 2014

PostgreSQL 9.2 ~

EDB Postgres Advanced

Server 9.2 ~ (Oracle
mode)

EDB Postgres Advanced

- Server 9.2 ~ (PostgreSQL
mode)

DB
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xDB Replication Server 4> XA —JL D& Rk (15)

INF—1 INF—22
xDB Replication Server Oracle Server 7 ﬁ H— N 55 0
xDB Publication MNEELLNEGZE
Replication Server
Console

Publication [ Subscription

ZH—/\D
BRIEERE
EDB Postgres
Advanced Server
] xDB
EDB Post Replication
~ gt o= ostgres
Oracle Server EDB Postgres EDB Postgres Advancengerver Console
Advanced Server Advanced Server
Publication
Server Subscription
Server
< S S *
- PB
POSTGRES
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SMRIRIEDEEFIE
EPAS9.6@epassrv02 — EPAS11@epassrv03

xDB RS: xDB Replication Server
xDB RC: xDB Replication Console

[ 1 Pu DBl /Ty —vauma— g0t S
7 | 2. [PubDB] T—AR—RI[IxT S, LTV T7r—avDHRE
71 3. [xDBRC] Publication Server &%
;j 4. [xDB RC] Publication Server |[ZT7—43~X—X[EPAS9.6@epassrv02] Z1B 0
£ | s xDB RC] Publication Database [ Publication Z{Ef (7—7 JL/IE 2—% 38 7E)
% [ 6. [xDBRC] Subscription Server %%
faj 7. [SubDB] H#JRH)FLavAI—HFETF—ER—RADIER
271 8. [xDBRC] Subscription Server [ZF—%~X—X[EPAS11@epassv03] Z 1B
Z 9. [xDB RC] Subscription Z{ER
= = 10. [xDB RC] RFv T avhER
11. [xDB RC] EHXEH DB (AT Ca1—ILETE)

=EDB
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SMRIRIEDEEFIE
EPAS9.6@epassrv02 — EPAS11@epassrv03

[ T—RR—XEEEHI) ] *BT -~R—X(PPAS9.4 LI L)

1. postgresql.conf
B alter system set wal_level = logical;
B alter system set max_wal_senders = 10;
B alter system set max_replication_slots = 10;
B alter system set track_commit_timestamp = on;

2. pg_hba.conf
TEC14TZEM

host replication <Publicationfla1—H %> <Publication ServerMIP7KL X>/32 md5

=EDB
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SMRIRIEDEEFIE
Oracle11gR2@oralnx01 — EPAS11@epassrv03

EPASD/r—R &ES BT
~ — : xDB RS: xDB Replication Server
1. XDB RS] JDBC for Oracle GD'IZ“J |‘7“J7 xDB RC: xDB Replication Console
/N _ . . . . Pub DB: Publication Database
3 2 PUb DB] /\7 ')/7'—V3>m1—4j'0)1’ﬁmz&*ﬁlzﬂ‘fﬂ"—i- Sub DB: Subscription Database
I7-
I 1 3. [xDB RC] Publication Server & &k
P
; 4. [xDB RC] Publication Server |[ZT7—43~X—X[ora11gr2@oralnx01] Z1E& /0
£ | 5 xDB RC] Publication Database [Z Publication Z{ER (7—7 JL/IE 2 —%$87E)
% [ 6. [xDBRC] Subscription Server %%
faj 7. [SubDB] H#JRH)FLavAI—HFETF—ER—RADIER
271 8. [xDBRC] Subscription Server [ZF—%~X—X[EPAS11@epassv03] Z 1B
=
% | 9. [xDBRC] Subscription Z{EEL
= 7 10. [xDB RC] RFv T avhER
11. [XDB RC] EZXEHDHKR (RTPa1—ILKE)

=EDB
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xDB Replication Server / SMR D #& (51

EDB Postgres Advanced EDB Postgres Advanced EDB Postgres Advanced
Server Server Server

Publication Database

Publication#1

ication Databa Subscription Database

Subscription Database
Publication#5

Subcription#6

Subcription#1

N

Publication#2

Publication Database

Publication#3

Subcription#2

Subcription#3 Subscription#6| E

(X, #1+#2+#3 DT

—TJIEEDHHIL
MTES

)

Subscription Database Subscription Tables

#Publication Tables
ELTES

Oracle Server Subcription#4

Publication Database

Publication#4

Subcription#5

[l
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xDB Replication Server 12 XA— L DER(HI) (5x)

[: xDB Replication Console (6.2.8) =[] I

27T AILF

§ DRUY L8N T e

b LTVT—2avb——
&% Publication Server (172.16.12.180:9051)
=2 SMR
=&} Postgres Plus Advanced Server (192.168.0.218:5446:webnar20200226:smrpubuser)
=& Pub01
=3 public.dept
88 deptno
QB dname
28 loc
#-[E] public.emp
@& Pub02
@ Oracle (192.168.0.150:1521:0ral12:XDBPUB)
&} Postgres Plus Advanced Server (192.168.0.218:5445 :webnar20200226:smrpubuser)
=& 95_employees
&} Postgres Plus Advanced Server (192.168.0.219:5445 :webnar20200226:smrpubuser)
£ MMR
=& Subscription Server (172.16.12.180:9052)
=&} Postgres Plus Advanced Server (192.168.0.219:5445 :webnar20200226:subuser)
=& from_oracle
=& Oracle_Data
B SOURCE_USER.DEMO_IOS
=& sub02
=& Pub02
public.employees_nomax
public.employees_nomax_employees_2001
public.employees_nomax_employees_2004
public.employees_nomax_employees_2007
public.employees_nomax_employees_2010
public.employees_nomax_employees_2013
public.employees_nomax_employees_2014
& public.employees_nomax_employees_2015
=) public.employees_nomax_employees_2016
&-& subl
=@} Postgres Plus Advanced Server (192.168.0.219:5444:webnar20200226:subuser)
& 95_employees
-8 sub03
=&} Postgres Plus Advanced Server (192.168.0.161:5444:webnar20200226 subuser)
& all_sub
=& Publication Server (192.168.0.181:9051)
£2 SMR

£ nanan

BEIEE |

FOI8F ] &
IRFTVT—3aoy—N\ 192.168.0.180
IRFTVT =3 o —)iF—+ 9051
Job type Synchronize
Scheduled time 2020-02-19 16:56:42
Previous fire time 2020-02-20 16:04:52
Next fire time 2020-02-20 16:05:02

- G- - - - -

=EDB

20  © Copyright EnterpriseDB Corporation, 2020. All rights reserved. POSTGRES




=D =]

POSTGRES

EPRS6 MMR



MMR®D 1 —AT—A

- HIBMCEEN-HLAMTORXEDBDIESE
e HO—/N)L O RTFLTOO—HILHLE D DBALIES E1L

« Writing D X —ILF7 Ik
* Writing High Availability

« EPAS/PostgreSQLD AV v—-/\—230 Ty

.

B Corporation, 2020. Al rights reserved.

WAN Replication

Each geography updates Allows failover of one
a local master faster than geography to another one
a single common master for improved availability
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MMR® 1 —AT7—A#1

~ b 3

RREHLR

EDB Postgres Advanced Server

\ 4

TABLE TABLE
A C
TABLE TABLE
B D

MriseDB Corporation, 2020. All rights reserved.

R E
or
Aoa—)L-R—X
1T24)L3—
or
ETOIT

BN - m B T XL EDBDEE

A AL =

EDB Postgres A

dvanced Server

N

TABLE TABLE
A C
TABLE TABLE
B D
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MMR®D 1—A T —X#2

~ EPAS/PostgreSQL AV v —=/\—13> 7w

(@]

%zﬁéli TI)IE. B )
BETUIEEITULVGAS,
xDB/MMRl J:UIElI—i"‘L -

MATHI

(BATRIE. 7TV, )
BERERETL
HEITLVGEA S,
xDB/MMR [Z&Y #r

\z/%ﬁtﬁﬁ J

BFRERE R EIRE
MMR
EPAS9.6 ~ @= == == == EPAS12
e
BT
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(—A replication system

MMR7 —3% T F

=

xDB Replication Console or
xDB Replication Server CLI

/—xDB Replication Server

xDB | A
Replication c

Configuration
File

Publication Publication Publication
Tables Tables Tables

Master Node Master Defined Node Master Node
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T—TILRLDIIIVLF-IRE—-LT)r—232  BHDT
AZ—TRIFEHNTHN 5=, Conflict(fER) 54 D AT §E
ENHD,
L7 —avig. SMRERIH. Snapshot —
Synchronization(Z72 B #7) T{TH 15,

FHE

xDB Replication Console: %% - :ERT 5= DGUIY—)L
xDB Replication Server CLI: & -ERT 5= DCUIY—/L
xDB Replication Server: EPRSa>VR—RU bH\ #3545 —/\
xDB Replication Configuration File: $k&E771 /L
Publication Server: DBOZEET—2%LJ)7r—3>9 %

Publication Database: Publication TablesZ+2>DB

Publication Tables: L7 /r—>3>3457—JI)LIEa—D+vE
Master Defined Node (MDN) :

« TOJILER. EEMNAHE

« DI RE/—RICT—2ERMILT)r—ardH/—F
Master Node : 11130)7/‘(’5!—-/—P(:v‘-“—ﬁ’élxj"'ﬂr—bﬁ‘/ .
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Lo r—2avima

« AT
- —ENlRE 7247 T—IRLT—IN. EHO/—FTHEAINS
- BIHE - BR—DTICRLT. EH#HO/—FTEHINS
- HIfERE - HH/—FTHIBRSINITHMBO/—FTEHFIND
o BiAfER
- L\JI;E)QTE/UPDATE DELETE/DELEETEIZDW\T, TEA T avEHAWTHERFRNE
Y (RS
BRHFALREIVT — wREFLWLWT—2%EA
B3 MLRE3VT — mIGWT—42%#EH
B/ —FEEIEA — EBEEIFZRIELN/—FOT—42%EH
B HREL
- —EMRAeEEETB=H. vZaTIVESEITT—TILEEET,
- BHEIfFRTELMESIX, "Pending’ 5D T, FETT —RETEICHE S EER
DB

26 © Copyright EnterpriseDB Corporation, 2020. All rights reserved. POSTGRES



MMR 7 —%~—2 -4 7R—F ad)

- EPAS. PostgreSQLZ#HR—k
e IN—2329.2 Pl EEHYR—b
« BRBADy—-N—a DL TV r—avEYR—F i) 9.2+10+12

Cluster Type

EDB Postgres

Source PostgreSQL Advanced Server
Compatible Cluster Oracle Compatible
PostgreSQL 9.2 ~ v
Postgres Plus
Advanced Server 9.2 ~ v
(PostgreSQL mode)
= Postgres Plus Advanced v

Server 9.2 ~ (Oracle mode)
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MMRIE &

DEEFIE

EPAS11@epassrv03 € EPAS9.6@epassrv02

xDB RS: xDB Replication Server
xDB RC: xDB Replication Console

"~ 1. [PubDB] /TS —a A1 —HDEREERMS oub DB: Publication Database
2. [PubDB] 7—AR—XI[Zx9 D, LT)r— a3V DERTE
3. [xDB RC] Publication Server %43
4. [xDB RC] Publication Server [T —3~N—X[EPAS11@epassrv03] Z 1B

* MMRYZ X 42D & ¥ DPublication Dataabse %MD TMDN&EE S

- 5. [xDB RC] Publication Database < Publication Z4Ef (T—J ILIE 2—% 18 %)
6. [PubDB] /NI —L 30 AT —3R—XDERK

1 7. [xDB RC] Publication Server [T —4%~R—X[EPAS9.6@epassrv02] Z 1B
8. [xDBRC] RF+vFavhEmK

- 9. [xDBRC] Z#7E#HDER (RT7P1—ILEETE )

=EDB
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xDB Replication Server

xDB
Replication
Console

Publication
Server

N

xDB Replication Server / MMR D #& i (151)

EDB Postgres
Advanced Server

EDB Postgres
Advanced Server
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xDB Replication Server / MMR M #& ik (51

(W)

~ xDB Replication Console (6.2.8)

27T

§ UHWY UL

:ﬂ LU r—aug—ii—
= %% Publication Server (172.16.12.181:9051)
=& MMR

@ mmr_EPAS_1
- public.dept

2% deptno

AB dname
..... B |oc

mar

iyl hiredate
sal

..... comm
} deptno
- \B comment1
o _U comment2
; | comment3
e ‘.B commentd
i AB commentS
o E | comment®

C,\ [EZ] public.employees_nomax

s mmr_EPAS 1
(=] public.dept
[{-} public.emp
i E‘}-v public.employees_nomax
. B4 SMR

E} &qy Postgres Plus Advanced Server (192.168.0.219:5445 webnar20200226_mmr:pubuser) MDN

- Xg) Postgres Plus Advanced Server (192,168 .0.218:5446:webnar20200226_mmr: pubusear)

TN
FOnF+

T2 192.168.0.218

- 5446

F=PRA=R webnar20200226_mmr
a-—-+ pubuser

Replication mode WAL

Controller database? No

MDN? No

R DL ST 1

Job type Synchronize
Scheduled time 2020-02-20 15:23:34

Previous fire time
Next fire time

2020-02-20 16:04:34
2020-02-20 16:04:44
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TEHLWT —XTIOF a0 H

il BR & 52 AR

RITHADRAZRRT S

UGN =N\ =X T O F VI LEE—EER

ARF—)LF7o rarvteT 4L, xDB6 [(FEEAR DL
SR T4 [ Z IR

FEMT—FEEIZLY ., geo PBENIZE—F/ —
FRIOL 7Y 5—2 3 UhMBRIZH S

754 0T =2 DXKEGEENFIRS ., 1) AN AGEL

DI3ARE— A ANKELBGBIZONTLT Y r—2
3 VDFLEREMNMERT S

RMI 7B FaNIZ&EB T 7AT7 94— ILDRERE
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FYZLDBE=——XIZH G

c 1DNY—R *H—N\DLDEHD/INT ) 5r—
3 UEYR—F

- BEFFYVSRATIE, B—<T XA (SMR) &7 IILF
RRAL TN r—2 32 (MMR) B E

« ART—F-LTYHr—23o0@Eih b RO

ADX. FRFELIIUMEIAE=Y—/I\—DES
HBEEREBE. BLBA3RAFT—I~ADLTYH5r— 3y
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EPRS7TD7 —FTOF - A A=

« Kafka & Zookeeper [CLB R EL T Tr—23>

DB DB DB DB 8 ik
Server 1 Server 2 Server3 | « Read/Write/Read-write Saverd sanerd
+ SMRMMR
« Encrypted
EPRS Server! EPRS Server2 EPaRienid EPRS 7 0) ¥ﬁ' %ﬁg
EPRS || EPRS EPRS EPRS || PE(F:RS ; EPRS || .
| > ~
e s e | ART— K- LU =AY
Kafka Broker Kafka Broker Kafka Broker . 7_-‘\ —AR—XT L :*E?;QO) INTD ) — 3
Leader Topics ‘ Leader Topics || ' Leader Topics ‘ N N —_
i | P | e IR -Y— - IV KRDT—REHE
Kafka/ Zookeeper Kafkal Zook _

Follower Topics Replication Follower Topics | ) Rep"ggugsper ! Follower Topics o 7 - A 9 éﬁid) %*ﬁ vi

Fiorror oo SRR it MO TOrrOpToT

OO YOO OO TR Qi i nigcsr .
« ACLR—ZXMD7 7t Al

Zookeeper Zookeeper Zookeeper = o =

« SEBAEAR—X DEREE

EPRS Controller EPRS Controller EPRS Controller . o
« FEIEINT-T—F XN—X¥zikx

— O
REST AP m— RESTAPI e FITTAVARFwTay bk
CLI
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XDB6 & EPRS7 - H¥BELLEX

WindowsH—/\ H7R—k Yes 7++

Linux H-7/R—pk Yes 7.0

DBES&MI D)V EE Yes 7.0

Update/Update & Insert/Inserta>2') Y NEE (DY —/\—IZh =532 7)) Yes (timeboxed) 7++

ART—RL T r—ay No 7.0

DB EIZHEHD /T r—i a3y No 7.0

IVRY—IURDT—3IEHE No 7.0

TLRILILINAY Y Yes 7.0

BILARIILTAILE) T No T++

T—IILR—LIVELY No 7.0

DSRATAREER No 7.0 (initial version; completed in 7.1)

ACLR—ZR DT 7tz R Hill{E No 7.0

FEBAER—RDEEE No 7.0

EEbT—aN—X &R Yes 7.0

IS4 RFyTavk No 7.0

T—ILEEBM/EIBRLTD/NT)r—a BH Yes 7.0

BEHEGUI Yes 7++ (PEM based)

PG/EPAS SMR/MMR Yes 7.0

Sybase SMR/MMR No 7++ (trigger based)

Oracle SMR/MMR SMR Only (trigger based) 7++ (initially trigger based)

SQL Server SMR/MMR SMR Only (trigger based) 7++ (trigger based) _;
g
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