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WETOT. FFETITEES,

JZ2ZFADOW ikiR—JIZIE, PostgreSQLETENMETEDSARY I RITPICDVWTOEESRD BN, ZOHRICLTIT—vavbEFNTIVET [PGWiki replical o T
BATIRBNTILIVT—avV I Ir 7OV TERBA SN TINET,

4.2.1. YUTIIRE

IVINIAIERDGE . VTINEERTRFEICIUTOLI B0 HIET

AbL=ILTT =3y
FIHR=ALTIT =23y
HIUR-ALTr—2ay
AN=IVHL T —Yay
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o OVAMLIVT—Y3y
4.2.1.1. AL=ILTV5 -3y

PostgreSQLWEN L TENMETRY—IENTBERL, TAEERMTEIAN —IDLANTT—AEHERLET, AL — VB BERNFLTIDEERTEED .
DRBD [DRBD] DLIICLinux ECEMET RV I IIPICLBEBRIHNET,

Xyb

e PostgreSQLMGIERE—DY-NCRZZDT, BE—F—NeEULIIERATEEY
TAUYE

o REAIOY—NIT-HR-2ELTEBELTVELOT, AFSRICFIATICENTEEER
4.2.1.2. PUFR-ALTIT -3y

PostgreSQLOT—AR—ARNICEFHICIOTEESN I MNAZERELTHE. BHICLIE R TR
LT Slony-1 TOEGAY S FAUYMEREBNLET,

i

BlOY—NEDHTED, KRIBERIC Slony-1 HHDET

Ayb
® PostgreSQLOT—AR—=ADIARCEFNBIREREITTEL AAEBEDT—INCOWTEITEREERTIENTES
o BEHENBIRICOVWTRISRARA . ENLUNORICOVWTIIEFH AR BN AIGETT

TAUYE

o LLESMIA—)IAYRBKREFNESD ., BBOAN)—IVTLT)T =030 AKICHAT, HEENMEMER N HNFET [pglogicall
4.2.1.3. Y IYR-ALTVr =23y

FIVT—2307I005 LEDBY—)\(PostgreSQLDMICABI RILDIPICES> T, BITSNEDIVEE R L TEBODBF—NTEIETEIET, T-IRN-AFEHL
F9, RERMBEGIC Pgpool-Il [Pgpool-lll BHNFET,

Ayb
o BHODBY—)VERWCAMAHERRTIMRIC. SRITY- EHIHTUCHICEYGY - NCO TUNBBIMICIRD 2 TN ST, 7T -3
UL RBEE—DDBY—/NEFALTLSLIICRAS
TAUYk

o —ERMDSQLIICKTIEENE—DDBH—/\EFELD
4.2.1.4. AM)=-IVTL T -3y

PostgreSQL F—AAR—2TIE, BHZAIVLEIRICEDHERED vV 1F TRNBLL ICEFIERETAIIICEEIOOTEITEIAH (Write Ahead Logging;
WALERAWTVET, COWALTPAINCRT—IR-ACH TIEHFEL TEITTIENTERERAPEFNTVETh L. ChEMDODB Y —NCERETEETT—A
R=2ZEHTBIENTED - INWHAN-ZVTLTIT—23VDERLBEZFTT,

A=V OLTUT = 2avid WAL UCEDMN R B EREFZOFEZERAL—TY—NTENH T IET, F BRI - )\ EHIC— KIS0 EE R
LET,

Ayb
o ZERT-NTHREQT-NEMBHIC—BULT-AR-AEERTEIENTES
o EEMY-NTIIVMEHDT-IEZERTHRCESAHFHCTIENTEI LD, BIEBELISELTNS
o SRWARFTHMNTED

TAUYE

o HEDTAN-A REFEEHTIEETELN
o AYv—N—UaUhEREBPostgreSQLOM TIIFIATER

4.2.1.5.AIHNLTVT—Yay

BYRILTIT—2asld, PostgreSQLIN—Yav10D IR RASNZHEETY , AN—IVTLTIT—2a ViR ERIOWALZZDFERERICERE TED(Cx L
T AIAILTIT =23V ERITWALTPVET - R RELBEBERNBNA ERERISEDFET,

Ay

o EEAY-NDO—EORICHTIEHLTEZERICEDIENTED
o BHMEEAY—NDH HELIDOZER/Y—/INTRITRMBZENTES
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o AUy—N\—IaUhEEBPostgreSQLOM TELFIATES
o ZERY-—NDT—AR-AEEHITI_ENTED

F Ay b

o LTUT—2auTERLSQLYAT I MG EERERERUTHRBEIRELBNSIZRLGERTIVLENHS
o ZEAY-NDOT-IR-AZEHUIHE  EEAY-NTOEHRABREHRE T IR DS

4.2.2. 3IWVTFIASE

SNFIABEHDGE . VIUDEERTEFEICEUTOLBEORHNET,

e Bi-Directional Replication
e Bucardo

4.2.2.1. Bi-Directional Replication

2nd Quadrant#t A ABILTLVS Bi-Directional Replication (&, Sl LEREL I —2aVveRWTT—AZE R LD EHOY—NTT—ADEHZA]
BEE LB TY . ELRAFREL TR EBEMICEENZIGFTICHREROY — BT, T AZHETEF AR EZEELTIET [PostgresBDR]

Ayb

o MELTVT—vavERALTVSIY. DA RICLDINTFIARCLEATE =AY RA NS
TAUYE

o LIUr—2avBARBIERBICITONGN, BT - NCRBCRTULSRITIOBRIRLZENHIET,
4.2.2.2. Bucardo

Bucardold, NUHR=ALTUT =23V F>CT—A%HE R LET [Bucardo] « ZDEH . AUyb FAVRMIDIITINIARAD MFR—=ALTIT—2avERUTT,
4.3. SZ 3wk

[IPA] JRILITEUE NERANIEHEEMAE. JEMAEERTL— R FIRAAM REERA#R]. 2010. http://www.ipa.go.jp/files/000026853.pdf

PGW ki replica] Smith, G.; Grittner, K;; Pino, Conrad T.; Ringer, C.; Simon, R. et al. Replication, Clustering, and Connection Pooling. 2017.
https://wiki.postgresal.org/wiki/Replication, Clustering, and _Connection_Pooling

DRBD] LINBIT, Inc. http://www.drbd.org/en/

pglogical]l] 2ndQuadrant. pglogical. https://2ndquadrant.com/en/resources/pglogical/

Pgpool-ll] PgPool Global Development Group. http://www.pgpool.net/mediawiki/index.php/Main Page

Bucardo] Jensen, G.; Sabino, G. M. et al. https://bucardo.org/wiki/Main_Page

Page 14 of 285


http://www.ipa.go.jp/files/000026853.pdf
https://wiki.postgresql.org/wiki/Replication,_Clustering,_and_Connection_Pooling
http://www.drbd.org/en/
https://2ndquadrant.com/en/resources/pglogical/
http://www.pgpool.net/mediawiki/index.php/Main_Page
https://bucardo.org/wiki/Main_Page

PostgreSQL Enterprise Consortium

5. AM—3DTLTI)r—23aYy

5.1 [FUsIC

5.1.1. PostgreSQLO A M=V LTI — 23y D H#E
PostgreSQLOAN—IVILIVTr—2a (LT, SRIER) (BT ZE MIELZHERTT,

o FAMKOM L
o fthEEM.E

IVRNOIE G UES N
o EEBEENMEMINIWALERFBEATIARAIN O AL —TRINELX TBETT—2ER A

Application Application

Read Write Read
{
PostgreSQal PostgreSQl

A

WAL Shipping

.| wal receiver
[ startup

wal sender

WAL

Master Slave

SREXREBRHE (AL—T18&)
PostgreSQL 10 [CHFTHELHAEERLET,

o E2RMMAAK [CLN. AL—TEREOE LIEFTES
o EEAXBWALDELEFTORIETHD., T—IRENE I,
o ELRARXEIWALOBAFTTORITHD. T-IRAMRIESN DD, UPILEM LOT—ASHBICHFF.
o synchronous_commitlCIZLL FORENFIRETHN . EHCIEUTER,

m remote_apply :SE2 R, WALEAETREL. FEHOBHERCSBETSHMOLTNE M.

m on (B WALERE (TAADEERAH) FTREL. T RENB R,

m remote_write :ZER A, WALERE (AEUEEAH ) FTRIL, T—RREENTF—IVADNF VAN EH #,
m local FJERE, O—AILDOWALEEAH FTREE. /S 74—I V2B LN EH I,

m off SEEIERIE A-AILOWALEEAH THRIELEL, U&7+ — YV AENIEHRER,

o LUTOHEIEsynchronous_commitDEREICLDIRIAFRETT,

synchronous_commit parameter setting List

Master Slave
D
®\C Cotarwp 1) _A2)
")
WAL
—)

@ remote_apply : to Remote Apply

@ on : to Remote Write (on Disk)

@ remote.write : to Remote Write (on Memory)
@ local : to Local Write

® off : None

o LTUF—oavA0vhk (28D, AL—TICHERBWALEI AN HERULEETS
o AL—TDEER (XY I-DFRAEE) FICIAITWALERELUINT . WALIPMILOBFIAICEIIOANT 3B ENHD,
o LFUr—3vanvhkn&iGaildwal_keep_segments/\IX—A(CLBFAE . B T7— DM TE-FERANBLETHOL - wal_keep_segments
FWALBZIEETEEDTHILYH ., RIBELINEH THD, - 7- DM TE— FLEHAL—TBRICHE BT EWALTZILOFI B ERIENE £,
o LUFr—2avanyhk W ALT7M VDE - REDHIEE Y AT LICEEIENTES,
o SRIEROWALTAAIVEBOENIIT7—N1TE- FERIEREFL . BEOKRICEIETRPITR) ZEHNHIIGEICHRTET D,
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o HHEAL—J0ZER. AL-TBILERDLIIT—Y3a020v & ERT 3,

Master Slave
Replication Slot
PostaresaL PostareSQL

WAL WAL

® ®

WAL

WAL transfer

wal sender wal receiver

Replication slot prevents the WAL necessary for
the slave from being lost due to circulation.

o BEHRMAL—THAL HaThE
o HERLEHAL—TRRIEARETH RN, BHIAL—TEZOAD1I B FTELSHIRN BN ENHERDILONE,
o FHIAL—TEEEANY)ICEINTEQuorum-based BEAL TV —avhiRESINTE,

FIRST2 (S1,52,53) ANY 2 (51,52,53)

TAE

AL—F —p AL—T
= = -

o BELIUVT—vav#ie (LoD, ARL— 23V RBREEBVEHNATHEC
o AL—JTo#EAE— EHEFHTIHAETHD, YTAITOFRIADENEICAL— TR EN B0 EH<CON L E Y,
WALTPA IV DERE GBI B EEN B, T—ARERPO)DE R TIIFEL . FEIE— FTEHEISELTES,

o
o recovery.conf Mrecovery_min_apply_delay/\5A—RIEEREZRE
o HEENDDFEELT, PITREFEALVTARIAERIFF RZIEELTUNNIT R THREEREEZRSZ A ELHD.

[ Application |
Read Write
| PostgreSqL | | PostgresqL |
! =]
¥ I @rapply delay
@ WAL ] WAL
{*No transfer delay
Master Slave

o HBERUBEE (pg_rewind)ICEDN. EDRVSRBHERNAIEEC

o [BVAREDIEEE AASERTE T, HFIVARBIMICENTTEEIIREE T HEEETH B,
HEZFRUE. BYRARCHIAIOW ALEE A GELMTE) $2E TIHIAIEHAL—TELTHER.
f€E(dpg_basebackup FICLDBIERMNLETHO,
KIRET—AR—ATlE, KIBBERERIEFTES,
TRICEZRUBEEDA A— %KY,

O 0 0 o
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= pg rewind —m,, fi start &
~ pachistop

1. Instance down !

[na pmfsical damage)
Old Master
Hasti i ﬂ

Mastar

TimeLinelD:1
4. create recovery.conf & 2 o
e |3 pa.rewind |
New Slave New Mastar

—
= =

TimeLing|D:2

o WALEMHEAE (CLD. WALEREX DS EEHE
o WALEMETHAXEM/INTRIEICE. WALER XD ERBENB M,
o AL-JEEMRHICEBTZISSICEFICED.
o GEERELTIE. EME (YY) PEEE (AL—TD) DERHNFELETS,

o FEEBREBERERNDIIAINA—\FPostgreSQLOBERETIITER VN, VI 2RVINERIATIVLENHNET, BRAIIAVIMUMERSN S
BEHNEI. A—TUY—AYTIIIPDPgpool-Il EFFENS DS ARVI M EFEALEZAIL ZERESN TVET . HICSRARIRETIHEE.

Pgpool-IE#EALET,
5.1.2. REE® R e LIz SREE AL
LI T OSRIBRICTHREIEEBLTLET,
o XH/)N—Yavld PostgreSQL 10
o 2017%11A BRORHIR

o 3/)—FiERL
o 1. #EHAL-TAKX(E - F1, F2) AL—T23IABERHOTIVS,

Application

Read wWrite
ostgresqL | | PostgresqlL | | PostgresqL |
F 3 F 3
l L
S WAL | | waL WAL
Master slavel slavez

) 2. DAT—FARKE - F - ) AL—T282aL—T1E8ENO TS

Apph cation

R&ad write
ostgresOL | [ PostgresqQL | [ PostgresqQL |
- -
l ¥
S waL | | waL WAL
Master Slavel Slavez

e PostgreSQLOMEREICIRE
o Pgpool-IFENI32ARYI MY ET—VIIxd &4t
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5.2. SRIRIGHEERDHREEE | #E(E

5.2.1. SRICE 75 HHA DX E

PostgreSQLOSREEMIC[AHR R BHERENDHD ., WU ZEFCSCTHEYCHET IV ENHIET, TR HEERHEAI AHEIENTEETT,

o "AN-IVILTIT—aE SRIERELET
o "LFUr—v3v2nyhE 20y ERTELET

52 5.1 SROHERE

Hhe

RE-B1

EER-ERE

T=H14TWAL

WERBWALTPILOREE, UL TO2584E,

o MIE)NNVHTPYTPITR)ICHER (TIINDPYTLUE
D)WAL, BEEREEECEIILREIARICAE
[CRTHEEN DD,

o SRIEBRICBVWVTKREREDWALERIFT S,

T=AATW AL T AD SR EEE LWL, REEL-TE
T=N4TW ALOBERBIGHIBRD N E

SRABRDIEE . WALTP M VOBEFREQH N R THhdE
¥, BETEERBROLIVT— 230209 O AL —ARH,
SRAERLICIIMEB )N \D Py TELHAIEEHDEH. BEICRT
BHDBINEHIEN\YD 7YTEREBTIHEME I,
hoBEEEL. —RMICIIET-DITE-FERTE T HE
EZbN3,

LFr—23va0y
|~

AL—TCHERWALTPA VERTFT HHICLBSRIBRLDHE R
HIET IR AL—TOREEOWALERFET D,

AL—=TAWALTP IV DEREN TEGLVREEDHCE. WALT?
AIHBENBIEZEE TS,

BHAL-TERTE. AL—TE(C20YOER/RERE
BIRTED,

AL—T®IIAOYMEER T I EN DD,

BELTIT—2ay

AL—JHRIowALEREERIVGELERET, AL—T%—%F
DBENIRECHFE T, BEIANRICEEDEAFTES
RE3485(293,

AL-TRELBEDKETHIH. SRIERICE—EDH
Rh'%H3,

TIA A= BTGB E 5 O AN A (TR B8, RTO D
RTHENDZ, ZNHEHAL-TEROBHEICIAL-TT
BT 20D — AR,

W ALIEHE

Full Page WriteBFHFIVIHRA Y MEDRADEFEFIC. WAL
TPAUCEEH T INR—IM A= I EEMET D, EMESNE
WALISE FRFICAEESND, WALHA AZKIBICEHETESH
REMED'HD. X BROERNEARFEINS BT -UAN
VERTTAEEEZ NS,

YA DEMERFEAL—T O ERICRE LIRS CCPURT
ERFREIDDD,

5.2.2. SROEAKRFZFEFIE(2/)—F)

EARWGSRIRBEDZRTEFIEERBNLET, @, YAREAL—TO@EY—/CPostgreSQLIFA VAN —ILEH THD. JARBITET—AR-ADF 23 EEELTIVSC

CERTIRELTLET,

1. BE/\SA—A

SRIBRICRIERVDELHREGLTOBENITT, AL—TEIRIDR—RWHPYTMDEREN BT, YARICERE L/ ITA—432TAL—T%
FHERDEICERESNET

o "AN-IVHLTVT =3y SRERELET
o 'LFUT—y3vAdyhE 2OV ERFEELET,

SEADEE L. UTOHRECLET,

= 5.2 BT

HHE RE

RABDIPY RLA BLUH -4

192.168.100.101/24 serverl

AL—=TDIP7 RLAB LU —/ 4

192.168.100.102/24 server2

R—rES

5432

LIV —oavA1—-Y/18A0—-F

repuser/password
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3 5.3 SREROFRERAINDpg_hba.conf)

REME

RE

host replication repuser 192.168.100.101/32 trust
host replication repuser 192.168.100.102/32 trust

FIIICIDRIEEICT
host replication repuser 192.168.102.0/24 trust

SRA1I-YOEGEHAITS,
*pg_hba.confld/— FEBDHRTEELDEND.
EBDNIARCH>THERTEDREET S,
“IP7 RLARW ALEREEITORY N I—DLANEIEE .
INTDLAN RIS, N—FE—FRLANEE T1,
A RKIIEEED, password®md5 TlEISAT— KT JLICED A HER
HoNBWESICT B,

3 5.4 SRODERTE(NAIDpostgresql.conf)

N3X=4 R E 8

nE

listen_addresses '0.0.0.0'

BREZTANBIPEIERE.,
HEZE TR,

wal_level replica

WALICENMNBEREZIEE
SREEFMDIF ST replica [CEXIE,
T4 Mhireplica CHIEHERLRE,
HEBTRER,

wal_keep_segments 64

FEEELT. max_wal_size/16MBDIEZELE o
ANy EFEATIERIIERETRE,
JO— RTKBE,

synchronous_commit on

BEICISUTRET D,

remote_apply : SE2 R, WALERFTEIRIL,

on : FE#l. WALERE R DTAADADEEIAH FTRELE.
remote_write : ZERIH, WALERE R DATVEEIAH FTREL.
local : JERIH. A—NINADEEAH FTREE (JE— MIREELELY) o
off : SE2IERE, O—NIADEEZRAHBRIELEL,

REARICHFEAL—TEERHLUE BFORL/FERLOTINEZ &
synchronous_standby_names|CTT), RIS A—RIEE,
O— FTREk,

" (FERIED

synchronous_standby_names

SROEFFAEREAZTINEZICER,

EREADIZE

FEHDOZE ' HBMIFEAL—TDapplication_name
UA—FTRER,

max_wal_senders 10

BT dwal sendersBEIETE,

pg_basebackup TWALAMN—IVIZEETIIHERZDNLEE
BEFT 74V D10 TR,

BEHTRER,

max_replication_slot 10

LI —2av 20y bR AT RE BB K 3K
BERTI2) D10 TRIELL,
BIEE TR,

restart_after_crash off

onNIZE . AVAIVAEE (postgres AT AEF)DIHEIC. BEIMICHREET
2o

IVTIVERK TIIERLBHBETHEN . SREMTREENMEMILTILN. offICERTE
TN —ARE,

JO— RTREE,
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+ 5.5 SROFRTE(AL—TDpostgresql.conf)

NSA—45 % 5E B RE
hot_standby on YR ARV NAEL TS B AIEEIRBE THREEN T B,
AL—JIH U TEERSQLERITTERLICEE AN TS,
FI4IW b TonTHIESH. EREFARE,
hot_standby_feedback | on onDBE . AL—THREMNELTLBENEDHEICONT, YARAT(—
RO E%ED,
BEEIEMETD AFCAOVMEER T RIHE(CFE LN RE,
T4 MIoffTHRILH, EENMBE,
%% 5.6 SRDERTEAL—TDrecovery.conf)
IAGP ] % 5E 5 RE
standby_mode on AL—=TJELTEEED . PITROVANVLIEBNEX BT DERTE .

onDHER. AL—TELTEEN T2, WALTAMILDRZICEL TN/
ERTET. TAINER L THWALEIAY NG EH# T,

primary_conninfo

'host=serverl port=5432
user=repuser
password=password
application_name=server2'

IANDERE X F I EHEE

hostldW ALEREEITILANEIRE . 2H — \HIDERIEDH THBHEN b,
N—=RE=FLANTERLY,

portldPostgreSQLAUAZ VT LT IVSIR—FEB (port/i5X—4),

userldreplication fRBBF—AX—2AEHE CE31-YEIHEEOA-—YD
replication BEHLUpg_hba.confDERE),

passwordl/ SAT— RSB ELRISEICEETE. /SAT— FORREEE T2 1
BEIE. ~/pgpassEER,

application_nameldfRBEEENIONE M THIWA T, T
FAL—-TREEE,
T4 M T'wal_receiver's

recovery_target_timeline | latest URNUDMERL T REBIDAA L51 VEIRE .
SRIEM CldlatestEHEE LUTHRHFTIM LM VEEHE,
primary_slot_name <A0yh4> LEAL—-THOZOY M ZER LTV E(F. ADYMEEERTE

FHN—J3aVTRAAY N EERL T 20— ARAY,

restore_command

FP=HATWALTPAIDYART? (T
E—) AiEERE

AV EFAL TV A RETRE

2. BEFIB

CCTIRERIB2/— FMERICH IS FIRETHLET .

= 5.7 SREEREH

HHE

nE

CEGPE:N

3F|El,ﬁﬁ(syn chronous_standby_names = ")

LT —yavzanyk

EARLEL

LTV —vav1—H1ER

Y2 —NTLIVr—2av A1 —YEERLET,

postgres=# CREATE ROLE repuser LOGIN REPLICATION PASSWORD 'password';

VRETFIIVDER

~

VAR T$PGDATABE FTMDpg_hba.confépostgresql.confEZEELET,

® pg_hba.conf
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LT =301 —9hF—aX-AEHE CEDLIpg_hba.confERDISCERFELES, CCTIIMEE L. trustiRis
EBELTWET, mdsRIFIEETRIEEENAT—RIPMI(~/.pgpass)EERALT. NAT— FOA AW FEELDL
SICERELET,

$ vi $PGDATA/pg_hba.conf

[pg_hba.conf]

# TIAIPCLUTOHRENEHZINTVET,

local replication all

host replication all 127.0.0.1/32
host replication all ::1/128

# LTORICEELES,

host replication repuser 192.168.100.100/32
host replication repuser 192.168.100.101/32
host replication repuser 192.168.100.102/32

® postgresql.conf

Y2ARELTREBE BB, postgresql.confERDIIICERELET . AL—TRIDERELEHTHEET, AL—TAID
FRIEF. YRR BITIIERSNZET,

$ vi S$PGDATA/postgresql.conf

[postgresqgl.conf]

port = 5432 (T7#IL 1)
listen addresses = '*'

wal level = replica (TF7#IL b
synchronous_commit = on (T774)V b

max_wal senders = 10 (T74IL b
max_replication slots = 10 (774 b
restart after crash = off
hot standby = on (T7#IL 1)
hot standby feedback = on

)
)
synchronous_standby names = '' (T74)bF)
)
)

I$SA-A0EEk %, REIFMINDEBERMTBLHICPostgreSQLEFEEILET,

$ pg_ctl restart

(3)pg_basebackuplZLBMEI7MILOIE— (AL—7)

A= Tpg_basebackup®EFTL. AL—TT—AR-2AEEELFT,

$ pg basebackup -h <V¥ARIP> -p 5432 -U repuser -D $PGDATA --progress —--

verbose

BHENAD—RI7MIUEpg_basebackup TlIIE—SNGLVESH, HEICELTIE-LET,

$ scp <¥ARIP>:~/.pgpass ~/

(4)recovery.conf@ERTE (AL—7)
pg_basebackup CHBLET—AR—2DSAADZREEEEL. AL—TELTHBTEILOICLET, BB EGPGDATAR T
Trecovery.confEERLET, BHAL—THERBINTA—HEE E(postgresql.conf)ld, YAAETEHREFEH DT ILH]
E—ah T3, EELETT,
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® recovery.conf

$PGDATABE F(Crecovery.confEMERL. LLFZEEHRLET,

$ vi $PGDATA/recovery.conf

[recovery.conf]

standby mode = 'on'

primary conninfo = 'host=serverl port=5432 user=repuser
password=repuser'

recovery target timeline = latest

(5)PostgreSQLODEREN (AL—7)

AL—TDPostgreSQLEREILET,

$ pg_ctl start

(6)IRMFEER (VAR)
SRIBESN TIVBIEERERLET,

[YASRITHERR ]

postgres=# \x
Expanded display is on.

postgres=# SELECT * FROM pg stat replication;
-[ RECORD 1

pid

usesysid 16385

usename repuser

application name walreceiver

client addr <AL—Jn1P>

client hostname

client port 48077
backend start 2018-01-04 01:30:54.01041+09
backend xmin

state streaming
sent_lsn 0/3000060
write lsn 0/3000060
flush 1lsn 0/3000060
replay lsn 0/3000060
write lag

flush lag

replay lag

sync_priority

sync_state

MR RHERR (AL—T)
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[AL—TJRITHEER]

postgres=# \x
Expanded display is on.

postgres=# SELECT * FROM pg_stat wal
-[ RECORD 1 ]-—=———-—-

pid

status streaming
receive start lsn 0/3000000
receive start tli 1

received lsn 0/3000140

received tli 1

last msg send time 2018-01-04 01:35:50.514256+09

last msg receipt time 2018-01-04 01:18:46.923761+09

latest _end lsn 0/3000140

latest end time 2018-01-04 01:33:20.23195+09

slot name

conninfo user=repuser password=***x**** dbname=replication
host=<YARDIP> port=<IAADHK—+HES>
fallback application name=walreceiver
sslmode=disable sslcompression=1

target session attrs=any

conninfoB(FEMEICIFLITTRERSNETH BELHITLTVET,
5.2.3. AL—J?:EMm

2)— RN BAL—T(server3)EBINT 2 A EAMICERHROFIEERBR T, EHAL—TARENAT—RAKDE I Eserver3fllTpg_basebackup
ZETTIDEREET. IRIDIEEDEVVEFITY, hAT—FAK TR, IAACERENFRVELDI A MIHNET,

1. pg_basebackup®ZE1T(server3)

(BHAL—THER : YA Eseverl)

$ pg basebackup -h serverl -p 5432 -U repuser -D SPGDATA --progress --
verbose

(DA —F#EmR YA lEserver?2)

$ pg_basebackup -h server2 -p 5432 -U repuser -D SPGDATA --progress --—
verbose

2. recovery.confDE%E (server3)

® recovery.conf

$PGDATABE F(Crecovery.confEERLET, DAT— FARDIGEICEserver2hbIE—SNETP1 VD EETS
DT FNEEELET, server2DFRTEEFERIRT, BLIDEIAFDIEETT,
$ vi $PGDATA/recovery.conf

[recovery.conf]

(BHAL—THER : YA Eseverl)

primary conninfo = 'host=serverl port=5432 user=repuser
password=repuser'
(DA —F#ER YA lEserver?2)

primary conninfo = 'host=serverl port=5432 user=repuser

password=repuser'

5.24.7—N4TE-FEH

SREBRICEWVTEY =DM TE-FERBENTY . AL—THBN\WDPYTELEZETOTT—NM1TE- FERBRETEHIFEAN, LT EZEMELTER TS
ELHNFET
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* PITR (Point In Time Recovery)lCC—EMNBEICET
T=HIATE-FERADRRKDAIEE ZET,
FBOMBEEELTNBIEELTUT —0av 18 HBNETH. PITROA N LDN AT,
s F=H1TWALOREE
WN\H 7y 71 B1EIERE T35 A . 7-A1IWALE1B 49 (HBNEENLLE) REFTEIECENET,
SROGHRDEN IR IFRE LIRS E>T LN (L, SREMBEITZ TEET,
WALERIFTIHAECLTIE, LTV — a0 209 M BDET,
SREEHUTWALERER TN, LERBWALRRETIUADEHDFE .
RRUVGHIREENKREGNTELIGE . WALSBEDNT1 AV 2V BRIAI R BN,
T TE-FERADBZEEELMICHIBRT BN, ZOURDIFBENEE 2 ET,

1. BAE/ITA—A
BHFEOLTIT -3V ARV bOREICMA . ROISTA—FEHEELET,

H—N1 FZEIFI NIA—4 % 5E & nE
NYA3 | postgresql.conf | archive_mode on T=HATEEHIETS,
YA% | postgresql.conf | archive_command | cp %p < 7—NATDRFL> /%f TP=NATDETIRVREEE TS, ADY

TretEE T HBLRRETHALH. 1HHT
IIBEHAH AL EN TR,

2AL— | recovery.conf restore_command | 'scp < ¥ARDI—HE> @ <IRADKRAL | YARDT7—NATEEIFTEIATV RERTE

7 B> <XABDT—NAT - T4LD M)> %f 9%, WALRIHAZRIE T DG S [ EL
%p’ . ERELLIUVT—Yav 20y aE AT
BERTETHD.
SER

e restore_command(CTscp IRV FEFEATRIHAE . AL—TEIRARDPostgreSQLMO S 1—HIZ sshICTISAT— FEL TR CE3L5
(CBRBENBNES, F@T7—NA1T-T4LD MENFSYIY MNE I/ AL—TH TR B TEELIACTEIET, 7M1 TDH/VHE
BZICENEY,

o [EERAL—TEIAACTRGEICHEA . YARCHRELZ/ITA—RE AL—TRITLHRNCE ML TEEEHELET,

2. REFIR

LN A B Dpostgresql.confDISTA—RELUTDLIICERET B,

$ vi S$PGDATA/postgresql.conf

[postgresqgl.conf]
archive mode = on
archive command = 'cp %p <7—NIJOREFR>/SL!

QILERLIFAL—TIDrecovery.confD/STA =LA T #EMNT S,

$ vi $PGDATA/recovery.conf

[recovery.conf]
restore command = 'scp <NAIDI—HE>Q<IAADKRANE > <IAADT—N4T-TF4LUMI>SE %p’

BIRAHAIEBIEEE L. ZNRAL-TRIEEIEE T3,

(Y23 /AL—TOmE A TERE]

$ pg_ctl restart

@) RAFBITIERFBICWALTPAIVELINEZ . 7—H1 IWALTPA LD hEN B EE/ER TS,
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postgres=# SELECT pg_switch xlog();
pg_switch xlog

0/7017008
(1 row)

$ <F—mMT-F4LOM)>
000000010000000000000007

5.2.5. LYy —vav2any b

AL—TICREEDWALERIFTBCET, SROMEFERIAELET . P DM TERTLRAPDRELETTRETTH, P-4/ IOV O EEGEDRIRELRBD, /—7—11
TERELTVIRFELE(HNET . TOLHOSBRRCHVT, LTV — 22V DM FERIET DI, LTV — 23V 200 b OB ENBETY, F7-hM1TEH
[CEWTE. 7—N1IWALTA L DBIBRICSRDE BHIRECLBZR8. ARBHRETT.

1. BA@EITA—A
BEFEOLTIT—2av A0 bORECIMA . RDINSA—FERELET,

EARMGSROBEFIECTEHREZHDIS5A—8E, WO TERHELTVET,
% 5.8 LAUT—230209 DR E

H—N JEIPAIN AP Sl % 5E fE RE
IA% | postgresql.conf | max_replication_slots | AL—J# LI E (BREFH) YERATRER LU — o3y a0y MRS
£

AL— | postgresql.conf | hot_standby_feedback | on (EREFKH) AL—TDREEIARCT4— RN T
7 %
Ab— | recovery.conf primary_slot_name L7V —23v2an0y b4 FERTBLTIT—YavA0v B EiEE
7 3%,

ER

o EERAL-JEYARCTRIEECHA. YARICERE LR/ TA—2F AL—TRITLRAICE N TIEEHELETS,
2. LAUT—2av20v b oA E
LFUT—2av20y MCBE T BBRIS L T D@D TY

% 5.9 LFUr—o3020v O
E € StH

pg_create_physical_replication_slot(AAY M4, ‘
trvefalsel LI —vay 209 et T B,

o ANVh%& {ERRTBELIIT—23avA0vb&ERET S,

o true/false:trueMFE . LFVT—2av A0y MIENEEICW ALERFT S,
falseDIFERERKED . AL—THRL )T —30 209 M B WVERE mhD
WALZRFT S,

pg_drop_replication_slot(AAY )
LA —230 209 281 T %,

o ANVt HIRYTBLIUT—YaV ANV MR EEEY .

3. ¥&EL

(1)NAR(CTpostgresql.conflCmax_replication_slotsENNA . $% & RILDIHEILE,

$ vi $PGDATA/postgresqgl.conf

[postgresqgl.conf]
max replication slots

10 <--= TI#IF

$ pg_ctl restart
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Q)RARCTLIIT =23y 209 b EE AL,

postgres=# SELECT pg create physical replication slot ('slotl', true);
pPg create physical replication slot

(slotl,0/B000220)
(1 row)

B)RARCTLIUT — a3y a0y b OERLERERR.

postgres=# SELECT slot name, restart lsn, active FROM pg replication slots;
slot name | restart lsn | active
___________ +_____________+________

0/B000220

ractive NV THBIEN D, FEFEASNTULELY,
restart_lsn FIIC{ENHDIEN D FERAENTIWVETEWALORFIFAAL TS,

@) AL—TZTrecovery.conflCprimary_slot_name®/1Z . 3R E RILDZHELH,

$ vi S$PGDATA/postgresql.conf

[recovery.conf]
primary slot name = 'slotl'

$ pg_ctl restart

G)RARATLIVT— a3y A0y MMERSN TS EERERR,

postgres=# SELECT slot name, restart lsn, active FROM pg replication slots;
slot name | restart lsn | active
___________ +_____________+________

slotl 0/B0002CS8
(1 row)

ractive BNt THBIZEN D FERASNTIVS,
5.26. [ ZBEBRIBEME-FICEF3I74—IVANDEE

BHIE— FOBEELT. WALEREDFHEC LD/ T74— YV ANDEENHNET . L TORIEsynchronous_commitDEEEFE LD\ T4—IVALLE TT, (on D
fEZ1.00& LIz AEXTE) -

o H—NAZARYYH
o CPU : Intel(R) Xeon(R) CPU E5-2640 v2 @ 2.00GHz 16Core
o *EY : 64GB
o OS :Red HatEnterprise Linux Server release 6.5 (Santiago)
o PostgreSQLMD/N\—3V : PostgreSQL 9.6.1
o \IA-RELE
o FryYabybEDEEEZ(TBNLIFE100%EBDLIICEAE
m shared_buffers : 8GB
o MBECEEIVACUUMMRELBVNLSICEMIE
m autovacuum :off
o MEPCFIVIRAYMIFEEUGVLIICHE
m checkpoint_timeout :1h
m max_wal_size :10GB
n QEFICERFETFIVIRS Y MEST
e UHYHYaIUY—)lidpgbench EER,
o #WHMEAT—IL 100
o 100tEYYav., 257—HALYRD FIUHD a3V EE (P gbench -c 100 - 25)
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o BEDOLTPTIIT—2aV TRINBEF LV NS VYD YA TREVED AETIIBREMEEZONET,
o REIE—FOREICHIOTI}. EBOPTIT—a  TREEL TIHERRIZS LY,

TPS of OLTP
Relative value of synchronous method

1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

on remote_write remate_apply

5.2.7. BEEL IV —Y3Y

AL—JD#EAE—BMIGEESEET, YAIDREIANENEICEENIDZHCON B MTT, WALBREFCILEERCUESNIEN. T3 R 2(CEEE
HFBh, BIHIERE(synchronous_commit=on)eDNFEH ENENTEET,

AER
*RAANDYINEDONETEIE S Q@ AN FEAET3HUINBED0ICHERANIDET,
SaAMERRCERNTOER,
BHAL-THERICT 18 BAEFH. T2E BEEEETETERNEIONET,
LU T OREEITOIE EBELTIT =23 VD& E (recovery_min_apply_delay)ldER SN  RFOIKEFTEASINET, SEE TS,
- BEE) (pg_ctl restart)
- B% (pg_ctl promote)
SEEE#A(synchronous_commit=remote_apply) CIEIDM LB EIIIY A IDIGEECOMMIT) BE# T2 BIEL VT —VaVdERTERE
ho

LT OREEEITVET
BREEL: BELTVT—2av0RES LU ERER
AL—TAOERANEE UKD BT DE, BLUTARTORILHE,
HREE2: RRERARMOINEFTER
ARL—2aVi2ARAEREL, REMMIKEZITERAL, R,
1. BEE) A4S
BEFEOLTIT—2av A0 bORECIMA . RDINSA—FERELET,

* 5.10 BELTVT—2av0EE
H—N FEI?MI AP St X EfE
AL—7 | postgresql.conf | hot_standby_feedback on (Z4—FN\wHEHZE)

AL—7 | recovery.conf recovery_min_apply_delay | EBESHZHMEEIEE

2. WAL BELIVT—0aV0RESSUEEMHER
O)RARCTFAMIERT 37—V EERL

(YA3)
postgres=# CREATE TABLE delay test(id integer, timel timestamp);
postgres=# \d delay test

Table "public.delay test"

| Modifiers
________ +_____________________________+___________
| integer |
| timestamp without time zone |

QAL—TTEELTIT—2avDFHRFEET. B,
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(AL=7)

$ vi S$SPGDATA/postgresqgl.conf

[postgresgl.conf]
hot standby feedback = on

$ vi S$PGDATA/recovery.conf

[recovery.conf]
recovery min apply delay = '60min'

$ pg_ctl restart

B)RARCTTFAMT=TIUCT—A %8,

(I2H)
postgres=# INSERT INTO delay test VALUES (1, localtimestamp);
postgres=# SELECT * FROM delay test;
|
____+ ____________________________
| 2018-03-10 18:05:46.29221
(1 rows)

@) AL—J(CTENEIC RSN B WNEERER,

(A=)
postgres=# SELECT * FROM delay test;
id | timel

<——— INSERTH'RBEESNTLVEL

G)VARCTHEFADEEEHE.
pg_stat_replicationE1—®Mreplay_lag 5 CHEER

(RA3)

postgres=# SELECT write lag, flush lag,replay lag FROM pg stat replication ;
-[ RECORD 1

write lag | 00:00:00.000323

flush lag | 00:00:00.00048

replay lag | 00:00:38.354572  <--- recovery min apply delaylcET3FTERERFE

(6)1 FfEfZE R . AL—JICGEASN - &/,

(AL=7)
postgres=# SELECT *,localtimestamp FROM delay test;
id | timel \ localtimestamp
____+ ____________________________ + ____________________________
| 2018-03-10 18:05:46.29221 | 2018-03-10 19:06:10.521195

(g rows)

(NRABICTHERADBEND 7SN B/,
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(I2H)
postgres=# SELECT write lag, flush lag,replay lag FROM pg stat replication ;
-[ RECORD 1

write lag |
flush lag |
replay lag |

3. fREL2: EFRERTOREZT:ER

O)RARCTTFAMT=TIUCT—A%EM,

(RA%)
postgres=# INSERT INTO delay test VALUES (2, localtimestamp);
postgres=# SELECT * FROM delay test;
|
____+ ____________________________
2018-03-10 18:05:46.29221
2 | 2018-03-10 19:30:11.23870
(1 rows)

id=2DEFHINSERNEARL—23 VI AEH L. AL—J =B FHEIOB R FCEA

(2)YA3 %=L,

$ pg_ctl stop

B)AL—TICT1HE RERSN IV FEHERR

(A=)
postgres=# SELECT * FROM delay test;
id | timel

<——- INSERTH'RBEESNTLVEL

@AL—TEEFLE,

$ pg_ctl stop

(5)AL—TCTrecovery.conf&#EIE,

$ vi $PGDATA/recovery.conf

[recovery.conf]

restore command = 'cp <$PGDATA/IA>/pg wal/%f %p' <--- WALD/\AZIEE
recovery target time = '2018-03-10 19:30:00' 1d=2MCOMMI TERIDEFZI
recovery target timeline = latest RHORI LMY
recovery target action = 'promote' HATE. 5%

6 AL—JICTHREREFTCOUINIE LUV FEAL—T-FYAN)
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$ pg _ctl start

$ pg_controldata | grep state

Database cluster state: in production

<-—— AR/ AL—TDFER

<—-- YA%

£ 5.11 BELTVr—YavnpitrROY

rAyt—3J

5 il

LOG: starting point-in-time recovery to 2018-03-10 19:30:00+09

recovery_targ et_time

LOG: recovery stopping before commit of transaction 578, time 2018-03-10 19:30:11.423701

id=2MCOMMITHE:RS

LOG: last completed transaction was at log time 2018-03-10 18:05:46.314276

id=1MCOMMITHE

@)VFINARCCid=1DH EAHAINTNBEEMER,

postgres=# SELECT * FROM delay test ;

—_—

1 | 2018-03-10 18:05:46.29221
(1 row)

5.2.8. WALE &5

Full Page WriteBF(FIVIRA Y MEDRADEEFEHIC. WALILEZH T INAR—IMA—IEEMmLET, EfMSNZWALGERBFCAESNET, WALTPMIL
DHAXHINE TR0, BEEAH PEEOBBER MIFSNET, FTERLLT, EBLERSTRELENFEETIEH. BELIRSICCPUEERALE
T, WRCOVTRZENOERESRICHIBTLES, —RMGERISEELT, SRERICBVTHRMEEZONET, HFICLUTOERTE AT,

o REIE—FEREFT) FEELRAPE-FGERET)
WALEEDEBEEEZ U CRAE— MR EERETS5E CWALEREERE LIS,
FRAT- FTEWALERBEE A TIH, —EOWALERZEDEEFEFRSNBH.

YABDCPUBTREEBELTWALEMBEEA LGV HIEEZEZOoNET,

o AL—JMiEIEHEE (T4F 25 - UnN)

AL—JERRMCRETSERCHNT, FERBE- FTEWALEREDEEN

HRHETBAEACWALEROBEAERELET,

1. BA@EITA—A

BHFEOLTIT—a ARV bOREICMA . ROISTA—FEHEELET,

%= 5.12 WALEHEOHRTE

¥—N1 FZE I IASP Ll

REME

YA postgresql.conf | wal_compression

‘on'

5.3. SRIRIRDES 18

53.L. L7V —vavBAENTER

53.1.1. FAEOBM

SREBROY—NOJERICOVTHERELERERTIZFEAMELTVET,

LITOFERCY—NOJCH hehdrvb—JemERLELE,

YA DFEE/ZLE

AL—JDfEE/fFIE

AT —RAL—J DS /= 1E

Y2 BIOWALBFIAICLZAANAAY M FEA)

LT D)8 -V THREELELE.
o LTUr—Ya iR EQTH A EME (T4 1)

AT = RAL—T BB OAL—TEIOW ALEFIAICLZOA MARAY MR ERA)
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o log_replication_command = off
o LT —YaVigEOTH hE e

o log_replication_command = on
53.1.2. BEHR

YABEIFR EAL—-TRIOY =0T AENBL TV —oa ERICOWTEEDFET,
RAME . IPTRLA, R—FES . 1-YR . T—IR-2EK(3HITT,

o LT —yaviREOTH HESE (FI4ILE)
£ 5.13 TIAI M TH AN B1ER

C R D) Y4k Ayt—J

START_REPLICATION 0/57000000 TIMELINE 1

AL—J = ILFE I3 AL—THEHEFETEL. Quorum-based RFALTUT—VaVEHRELTVEWNMEEIC.
ARAL-JORBF(FELETICECHRBEBERIEMAEILLEEEDHINET,

AR E LB AL—7 IS—XvE—IPENRLE ASNET,
LOG: invalid record length at 132/EF8AD7F0: wanted 24, got 0

TCP/IP connections on port 54327

FATAL: could not connect to the primary server: could not connect to server: Connection refused
Is the server running on host "master" (192.168.100.100) and accepting

0000001100000132000000EF has already been removed

WALBFIAICLS | YRR IS5 AvE—INHEDRLE SN ET,

AAk ERROR: requested WAL segment 0000001100000132000000EF has already been removed
WALEFIAICLS | AL—T IS—AvE—IHHEDRLE AEhET,

aAk LOG: started streaming WAL from primary at 132/EF000000 on timeline 17

FATAL: could not receive data from WAL stream: ERROR: requested WAL segment

o LTVr—Ya i ERTH hE S
T THASNIEWICMAT, UTHE SN ET,
x 5.14 BRRILKICH SN B1EER

LOG: received replication command: IDENTIFY_SYSTEM
LOG: received replication command:
START_REPLICATION 0/57000000 TIMELINE 1

CEEVY) Y4+ Ayt—
AL—J#EBFE | Y8 AL—THEHEEEL. Quorum-based REALTIT—VaVERELTOEWMEEIC,
3= LB ARAL—JDOREFE(FFLETIETCRABEIBRNELLEISEOH HAENET,

WALBRIAIC | Y28, AL-TAR | I5—AvE—IHHE0ERLE heh&ET,

£BOAF L—JHAEHA | LOG: received replication command: IDENTIFY_SYSTEM
F—R-LI)r— LOG: received replication command: START_REPLICATION 134/4A000000 TIMELINE 17
VEVL LS
53.13. AEHR

RORKFOXFNERF—0—- MEHTT,

log_replication_command [C&£3H NIFZNEFE S, BERICHTIEZEIREMTT,
ZRUN— FTRERTERCEEEDET. [REICAMETERLLEZET.

SREENDIS—HEELEBZEIZ. TIHIFDERE(log_min_messages='warning" ) CH—OJICH AShFT,

IASMMRIETHEAL— T ABBIFIH, AL—THE— DR EAL—TMZIE LTI ARICH AlEHNFEAT L,

e log_min_message = DEBUG[1-5] (f)DEBUG1,DEBUG2 £FBR_ETELTIT—VaVBEEDAvE—INHE ASNET,

RUEZENRREVNVED. BE($log_replication_command #EALET,

e log_replication_commandIZLBH A, AL—TDwal receiver JALANDI1— RINWIENTZEHRTT,
log_line_prefixlCapplication_name(%a)&iXE § %% CHERTEZET,

e SQLSTATEDEZEF—T— RICESREITIMHIC. log_line_prefix)\TA—RIZSQLSTATE (%e) &R ELET,

5.3.2. RI#AKRDE R

EREAL T — VAV R LIS A . \— FONW AL, FIBRKRICLST
IAREAL—T ORI RHEAL LET

COREEEEEL. AH0EEN S BEENTHINERERLET,

WA
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R

o YAATICIEFLII2EDAL—THER
o IR AL—TJICMANAT — RAL—TEAL—T FICHER T3 8
(WA —=E- LT —3V)

IN—33Y:PostgreSQL 10
BHIE— R EHiEn
5.3.2.1. RHBEE R

LWALOZEZFAHMEICLIREEEEZRANTERTIEFRIEEN
M2014FEWG3EEMESE- oA - I CORIEREN-ACERLET,

IAADW ALERR Y A DYEIG LizW ALD2 D DE 3 (E .

YA DRFHWALDEEAHGIE(LSN :Log Sequence Number)&

A5V DERALEWALORLE(LSN)EDE S INEH LET,

Y2ADLSNIF. pg_current_wal_insert_Isn (BIMRTIREOWALOBEALEEH BLES,
A8V DLSNIE, #E5t1E#Rpg_stat_replicationEa—@Dreplay_Isn EEALET,
CO2DODLSNDER &) MR TRRTBEHIC. pg_wal_lsn_diff EEBDEIHICENENEIEHHKL
FORERNEREEEBTINEOINT. BERETVET,

REECIE AT VTV ADYT R TEBELELE,
BEHRBARICONTIE, TALD & REHADHELTVET,
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#!/bin/sh
HOST=localhost
LIMIT=1
SLEEPTIME=2
ALERT="echo"
SLAVENUM=2

O J oy U b W N

function send alert () {
${ALERT} $1
}

IFS DEFAULT=$IFS
while
do
vall=$ (psgl -h SHOST -p 5432 -U postgres -gq -t -c "select current time;")
case $(psgl -p 5432 -U postgres -qg -t -c "SELECT pg is in recovery();"
lawk '{print S$NF}') in
t)
val2=$ (psql --no-align -h S$HOST -p 5432 -U postgres -g -t -c
"select client addr,pg wal lsn diff (master,replay lsn)
as replaydiff from (select pg last wal replay lsn() master)
as m,pg_stat replication;")

val2=$ (psgql --no-align -h $HOST -p 5432 -U postgres -q -t -c
"select client addr,pg wal 1sn diff (master, replay lsn)
as replaydiff from (select pg current wal insert lsn() master)
as m,pg stat replication;")

rownum=3$ (psgl --no-align -h $HOST -p 5432 -U postgres -q -t -c
"select client addr,pg wal lsn diff (master, replay lsn)
as replaydiff from (select pg current wal insert lsn() master)
as m,pg stat replication;" |wc -1)

for slave lsn in ${val2};
do

if [ ${rownum} -ne ${SLAVENUM} ]; then
send alert "Slave Down |$S{vall}"
fi
IFS=S"'|"'
byte="echo ${slave 1lsn} | awk '{print S$NF}'"
if [ ${byte} -gt S${LIMIT} ]; then
send alert "Replication Delay ${vall},S${slave lsn}"
fi
IFS=${IFS_DEFAULT}
sleep ${SLEEPTIME}

SEOBRIECAL—THEREETRIHEEL. FNEFNOAL—TDEER RER M T BN T EETHB_EHDHHDELE,
R VI EETH Cinsert XERITULEERERHLET,

LT @D BEKRERANTE, A=)V —NFIEETEETERTIENAIRETT,
FRBENICEFFLERLITOCENTEET, . B - GIREROEBEICREHLET,
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$ ./delay test.sh
Replication Delay
Replication Delay

.451839+09,192.
.451839+09,192.
.484532+09,192.
.484532+09,192.
.512656+09,192.
.512656+09,192.
.538009+09,192.

Replication

Delay
Delay
Delay
Delay
Delay

Replication
Replication
Replication
Replication

i# . AT — FAL—TRBEDOHE(CBGAL—T L TR YT ADYT MERITTBIET,

DAT = FAL—TEDEHADBIEK R ERIT D ENATRETT

5.3.3. 5. i MDDER

FRHLIVT—2aveBRLIEES . N\— FONw B, FIAKRICITIAREAL-T ORI IR RN EILLET

COREERERL. RYIOEENFAERANTHINEREDLET .

mATRE A
o 3/—FHERK
o 1. BEAL-TAX R - F1, F2) AL—T23325£8HMHTS,
Read write
| PostgresqlL | | PostgresqlL | | PostgresqL |
S— iR S— S—
0 g 0 i [ N [
Master Slavel Slave2
o 2. DIAT—RFARK (B - F - ) AL—T28AL—T1&&HHTIVDS
Read write
| PostgresQL | | PostgresQL | | PostgresQL |
—— | J Al | [—— WAL |[——
S HEES | BaEs
—_— " e ___I— —_ e —_
Master Slavel SlaveZ?

RIHE—F: REAF I LB (synchronous_commit = on /remote_apply)

533.1. BH-GMEHR
(1)PostgreSQLOMEREICLNEE R T B EITRIRED

- AL A

PostgreSQLDMWER/ ST A—H (statement_timeout)IZLD, YIAANDEH N (C* LT
AL—J B S T— MR ENBIME S (CEREUIET L, 75— MEM T3 EFATEEN EREI Z1TVELE,
statement_timeoutld, postgresql.confRCHERE FHEIE SN TILVENA, SQLEITHICERTE
Fz. pg_stat_replicationEa—(CLDEHEEMIC, BREANTEGUONIOVWTHREEEITLELE

- IREEAE R

e statement_timeoutZERELSQLERITUELEN ., ARICHAEET

Ctrl+ CEF—1 VT BE TR LBVELVFEREBDELE,

o HHENAL—TDI51 2THHBLTVSIHEICIIRERMERFLTIC

LEL,
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—ADAL—TDBEEEL TRENTE T LTLEIEH. thDAL—T DR LB EDRINTELNELDFEREBVFELE,
ETCOAL-THEEFTETHIES

psgl -U postgres -d testdb -g -t << EOF
\timing on
SET statement timeout TO 5000;
insert into test (id) wvalues(1l);
delete from test where id=1;
> EOF

Bfffl: 0.192 ms

~“CCancel request sent

WARNING: canceling wait for synchronous replication due to user request
DETAIL: The transaction has already committed locally, but might not have been
replicated to the standby.

BEfEl: 13626.496 ms

—ADAL-TOHHENAETHZSHE

psgl -U postgres -d testdb -g -t << EOF
\timing on
SET statement timeout TO 5000;
insert into test (id) values(1l);
delete from test where id=1;
EOF
Time: 0.147 ms
Time: 1.899 ms
Time: 1.277 ms

pg_stat_replication Ea—(CDWTIE, AL—TH—/\ZLBFCLO— FANEB TELKEd A
COREMATIETHRIEMIC, REAFEZRETIEN A RECTHI N HMNET,

testdb=# select * from pg stat replication;
pid | usesysid | usename | application name | client addr | client hostnam
e | client port | backend start | backend xmin | state | sen
t 1sn | write 1sn | flush 1lsn | replay lsn | write lag | flush lag | flush lag |
sync _priority | sync_state

()0SAYY FREDHMERHERE(C LD . BHME (I LT —ERRGENGIMEEEERTS

AL=THE—THNEtimeoutITV RICKD., FEER B TIRHI LIRTICRLIIL,

ARV ERBADEN TVBLAYE- UM AN ETS,

FBRTEELT, 1245 HSNT VD 5. ETOAL-THIEETERIME AR,
AVE—INBTHFF. R TIEEFIETEIETAL—TY—\EECLIREAFHERENT B ENATRETY

AL—THE—TH3EH
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$ timeout -sINT 5 psgl -U postgres -d testdb -q -t << EOF
> \timing on

> insert into test(id) wvalues(l);

>

>

delete from test where id=1;
EOF
Cancel request sent
WARNING: canceling wait for synchronous replication due to user request
DETAIL: The transaction has already committed locally, but might not have been
replicated to the standby.
Time: 4994.166 ms (00:04.994)
[postgres@test pg0l datal$ echo $°?
124

ULH'L statement_timeoutERTEICLBIREIED T — AL RFRIC, BEHAEDAL—T D551 2THERBLTNSIZEICIE
REBEEFLTIC—ADAL—TDIEEEE>THENTE T LTLEI N,
HDAL—TDREHRBIEDRIN TERNELIREREGDFELE,

—ADAL-TOHHENAETHZSHE

timeout -sINT 5 psgl -U postgres -d testdb -g -t << EOF
\timing on

insert into test (id) wvalues(l);

delete from test where id=1;

EOF
Time: 2.382 ms
Time: 1.246 ms
[postgres@test pg0l datal$ echo $°?
0

5.3.4. A7Uy b T LI1VDEER
53.41. ATUYF T LI VDEZRLAENOAM

SREBRLICHBVCIR BERYAIDEEERMULISESICAL—TEFRREEET, 2ENIAIBECLIEDH TY,, LEULARL—Y3VIAICED, TN EEHIKE
(CEMDDLTAL—TERESBTLERIELIFLENRTET . BEFROIRR(VUIV) 2B LV BIRGIKEICENES , EDRBEATI N LI VERRLET,

EDHETLETOPTIT—2avhiThR AR 0H EFHELTONERIESNEFEAN, 28 BOVARCHLERIEETIET - IDEEEMERON TLENET,
ENEETBIH . AU T LA VREICBSTVEBVD OERO A EERETLET,

5.3.4.2. R A%

LUTOERICOVNTEEDHEY,

H—\AJDE1R
pg_controldatad¥Y RICLBEER
pg_control_recoveryBA#ICLBEETR
pg_is_in_recoveryBEICLBEE 1R

5.3.43. Y—)\O0J0OER

pg_ctl promote ARV RICENF#E LG AR, FHELE/— ROY—NOTJICUTOrAvE—INE HENFET, timeline IDAIE{L LIZBLRDHNIFET,

received promote request

selected new timeline ID: XX

Y2RBBRCAL—TRICCDLSBAYE—IDH ASNTVBLNEERLET,

EER
recovery.con fEHIBR (F3h4) LEZICERETIETIAR (VU ELTREETRHELHIFET,
72U timeline ID OZAEHMG, FEIMIGAYE—JBH hShFEh KEBEFORIENERE T,
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5.3.4.4. pg_controldatad ¥V FIC L3 &R

pg_controldatad¥Y RIEHI#EHT71)L($PGDATA/global/pg_contro \DIKEEZRRLET,
UTFICETHIZERLET ., CCTRIRBEEHLANG DR EICINEEB TR RLTNET,
(1741

$ export LANG=C
$ pg_controldata
pPg_control version number: 1002

Catalog version number: 201707211
Database system identifier:
Database cluster state:

~LU T~

ZHOIEBBNHNFIN, CCTlE 'Database cluster state"([CHFB UET, HELRIEEOHHHTEHITT,

AL—=TTDEFTHI)

$ pg_controldata | grep "Database cluster state"

Database cluster state: in archive recovery

AFEFRDIREED HNET

e JAR/AL—T
o FEth/=ith

3 5.15 Database cluster state CZRIRSNBIE

FKRENBIE S FRSNBIE (B AEE) BB
in production EAP Y2ARELTHEE S
in archive recovery 7=h4 TR AL—=JELTiEE S
shut down Doy EDY IARELTZLE
shut down in recovery URINILIBH D Doy v | AL—JELTELE A

"in archive recovery"[@PITRELTOUAN)HFDIHFEEEH FTH, CCTEAL—TREDEKRTT,
AAT =R LT =23 iR OE & AL—TEUN YR EDERDIR VNI EBH
AAT = RAL—TERBRICAL— TR RBICE LT IR ED R RENFT

m/—Redin production KRB TRWEEEZRLET,
sshAYV FTUE— FDREEARZICIB TEET,
EERELTE JE-MIDREBEEHZRHUELVESD. BRMICIEETILENHIET,

LTFRO-AIEJE- FCR—FREDHIRTT .
ATV T LAV DIREET TOETHI)

$ ssh <remote> $SPGHOME/bin/pg controldata $PGDATA | \

> grep "Database cluster state"
Database cluster state: in production

5.3.4.5. pg_control_recoverydY YV FICLX3E R

pg_control_recoveryldFlEHT71 L DIEHRFpg_controldata Y RICRHONERBTEHETT,
G TEBEBIRONTVETH, SELECTX TERF TERELVOEFEHHNFET,
IKEEEIRDBIRFED—DELTIERBE TS,

(AL—TTOETHI)

6514575400714084610
in archive recovery
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=# SELECT pg_control recovery();
pPg_control recovery

(0/5E0001B0,1,0/0,0/0,f)
(1 17)

HUIEYINICLDS B BN DIEREINTNET, iiNbpg_controldata YV FTCERB CEET,

5% 5.16 pg_control_recoveryBA# DT RN EHI

HH N3 Ab—7J
min_recovery_end_Isn 0/0 0/15000178
min_recovery_end_timeline 0 1
backup_start_Isn 0/0 0/0
backup_end_Isn 0/0 0/0
end_of_backup_record_required | f f

min_recovery_end_location LU min_recovery_end_timelinelClYAREAL—TDEWHERNET,
7z12Upg_controldata VY FICLBEERERBR. AT — R- LTI — a3V 05 &G
AL=TEUN IR EDERDIR NN TEB78 . FISARIICHR T — RAL—TEeDENDERNEEA,

5.3.4.6. pg_is_in_recoveryBASIC LB EH

RN EIDERULET . YRATHNIE f (false) . AL—TTHNIE t (true) ERRULET,

AL—TTOETH)

=# SELECT pg is in recovery();
pPg_is_in recovery

M/ —REh f (false) IRETHBVEEHERLET,

5.4. SRIRIEDIEE FrER

541 AXE(CHTIREOEE=
5.4.1.1. 711 )LA =N

RAINDIEE FER PP CATRERC, AL—TEYAINF RS EBNEEELET.
BB UTNERTHD. LTVT—2avesnTOBLARERDIKETT,

LU — a3V iBADEIRICIEBIBOT TTAIL VD 1 ERTLETH

JAADEEDNA VARV ABERBE . T3 771V DEE TR R T A yF A - IN TR BIHE S LHNET,

5.4.1.2. 714 )L I\9D

TIMVA-NCINF RERICH1 & BELTT—0aVvBRICEIRS BN EEELET,
DUDIBRETZFRASIC FAL-TEBMULET,
FRAREF AL —TERREBTIIMNA— I RICR T CEFTREFBULERELET,

BHAL-TBA TR FELGLEBELNES,
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#*Imaee of failover / failback

[Time series] [Event] [Definitions of Terms]

. —

Feplication

2 9>
Feplication

Magter Failuer

3 9%
Feplication

Magter Failuer

O — R

Feplication

= Master failuer
= Replication down

- promote
= Mew master (Sinele)

- Mew zalve
- Replication start

5.4.1.3. AM{9FA—N\

RAREAL—TEANBZPNIEEELET,

YAFEEIL L AL—TEHVAINRIESEIBY AR EH AL —TELTHEBMULET,
N2ARDAVTF I ADTZHD—F B AN B A BENBITY,

TIANA=N—EDE VNI, Y2 F L DIEFICLBF LN ETEFIENTHD, AL—T (R TINER>REHTT

5.4.1.4. 24 9F I\9H

A IFA—INRIC, XA/ AL—TEANEZ B &R LET,
YR8/ AL—TEDEE R ERERERER, T 21 9FA— N IERHRTT

> FailOver

FailBack
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#Imaee of switchover / switchback

[Time zeries] [Event] [Definitions of Terms]

F{epllcat ion

¥ - Master stop
Slave o
% - Replication stop
Replication

SwitchOver
Feplication

¥ New Slave _ - New _Slatv'e start
- Replication start

Replication

* Replication stop
Replication

L)

A

-promote
SwitchbBack
Feplication

* Replication start

Replication

542 BEEFERFIE(2)— FER)
WEE LEOFIETRROBHEELET,

PostgreSQL 10.1

Y23 AL—T D2 BB (RAMBEENFN serverl,server2bREETS)

RIHAE— FIZEHA (synchronous_commit = on Fld remote_apply)

AL—=TRHRY 2RV I HERECENS B ATEE (hot_standby = on )

LG —aVvED1—H1E rep_user

AR/ AL=TEd portldFsa32%&{E A

LT —yav2anyMER

AR/ A=t REBEZEHPGDATA, PGPORTIZER EFH
EEEREEROERATIIVZI AV I FERATEON—RTIN, CCTREELFEHTER

H—1ONICIZ) ST D DH

RABIPICOWTIEEE LN

B —E KB BE3BEORMNTENEZONET
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5 5.17 EERIOx L

5]
ID i B = K iR pg_basebackup&pg_rewindDfE V5 7
1 | 2R YAREAL—T OB BN THENBERN D E pg_basebackup YV FEFEALTITIILINWD
o YIEEE
o promoteEFENITNAL—TDIAAE(recovery.con fHIFR)
2 | was Y2AREAL—TDRERIGBER L TEIBATAE pg_rewind YV FEERALTRIYF /WD
o FEREILTIT—23vDM1 VARV AEE (ZENHRIRETHER)
o ATUINILAVIREETDIRYAINDEER
3 | YRR YAREAL—TDOYINE 2 AT RE pg_rewind YV FEFERAULGWTAMvF ) ivD
o FTEFL
o RHILIVT—23vD1 V2RV AEEWEESEL)
4 | AL=7 | IAREAL—TD:EHE BT EE RHARXDIZEFIFRAKICTINER
o AL—JNEE

5.4.2.1. 711 )LA =N
AW A=NCOWTERELET,

Y2RCT EENFEE VIS EDAL—TEHIAIANFE L VU IVERE

[ Application | [ Application |
Read write Read wWrite
b wr'iteT‘ H H

.~ Failup

PostgresqL * [ PostgresqL | * [ PostgresQL | [ PostgresqL |

g

) (™= ) =~ wl T

Master Slave 01d Master New Master

Failover
1) IASDBEMPEE L
immediateA7YavICTELE, Feldpostgres AT ANk TEETHRUBES 2R ESIEET,
RARCTEITLES,

$ pg ctl -w -m immediate stop

$ kill -9 “head -1 $PGDATA/postmaster.pid’

() YASDIEEERICTREEIRA
SEREERDOAECEZSHHNFETH, CCTldpg_isreadyIYV FEFERALET,
pg_isreadydXV REDFM47U MY—ILTTDOT. FED/— FHDEITTEET,

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - no response

(3) AL—TEFHIAINT &
[BAL—TTETLET,

$ pg_ctl promote

Y- NAYICTRERBIEEHINSGCL

"database system is ready to accept connections”

RULCOBF R Tldsynchronous_standby_names/SIA—A(ENERE SN TS M. FIYAITEHLENTELIVKETT,
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@) FIYAREIEREAICYINE X
synchronous_standby_names/\A—AMNEEZ"ICFREL. YO— FTRIELET,
HNARTEITLET,

$ vi $PGDATA/postgresqgl.conf

[#mERAT]

synchronous standby names

(fm&E&]

synchronous standby names

$ pg_ctl reload

CNTEHNENTEHREICHNFEL,

(5) FYARDIEFRERICTIE R ZRERE

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - accepting connections

UETIAAINA—N=E5Z T TT,
5.4.2.2. 714 JLI\yH

pg_basebackup EEALETTIMIISWDICONTEREHLET ., MEIBEFIEZERUTT,
YAIEEREICLZITMNA— Nk, IBIAAEHAL—TELEL T —Ya VR

[ Application | [ Application |
Read write Read write

| PostgresqL | | PostgresqL | * PostgresqL | | PostgresqL |

I:'_-— — —-_:] WAL WAL [:-— —-‘] [::— — —:] WAL l WAL [::

01d Master New Master New STlave New Master

FartlBack
m/i5A—4
pg_basebackuplCHELRREELHLET,

F2 5.18 pg_basebackupCWHERELE

H—N HET7ZMI AP St R E RE
Y AR postgresql.conf | listen_address 0.0.0.0 2TOIPT7 RLAVvA D b DIEGREZ (173
Y3 postgresqgl.conf | max_wal_senders 2 WALAN)=LATVavet 53156, 2LL EEERTE

Mpg_basebackupdYUF

pg_basebackupdYVEDELATVIVIERDENTT,
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%% 5.19 pg_basebackup DA T3V

ATvay RE
-D <directory> HAREEFHETTILI NEERE,
-X <method > WHERWALTPAINEINWDTYICEDHD, method UNEA)ELL ThHER,

--wal-method=<method>
e fetch :WALTPMIUEEZ(CUNE

o stream:/\WOPYIERBICEBECWALEA M- LTINE

ERHFICpg_basebackupZEITIBIHEEICIE stream ZIEE TS,
fetch (RZICUNE) Tld. BERBWALIZ LD EIBRSN AT 8EEN H D78,

-S <slot_name> WALAM=I VT DIREICIEE LIELTUr—o30 A0y b EE A,
--slot=<slot_name> X stream EBYNTHERE
WHERWALIPIUDBIBRENZDZEHCEEB MET S,
ERASICpg_basebackupEEITIRIEECHERZHEETT,
LUTFICEETS,

o FHHICLIVT—2avA0vh 2 e T2 L ENHD
o YARDWALTRIBDZEEN+ D THEEEMHTRTS

-R FIEBRDrecovery.confEVER W EICIGUTrecovery.confEMEIEIE,

--write-recovery-conf

-r <rate> Y=ok SN I T —ANRREREREFIEE,

--max-rate= <rate> ERAD(Cpg_basebackupEEITIdES(CHERAZEETS,
BREREENZPET. VACH TR EERIRI2EZENET D,

-P ETRRBEEEL,

pg_basebackup EARICHEHLZOETKIRZHRE TS,
ERPICRTULESE ., TR0 23051 TGN L CETIKIRN100% A 55 E DD
50

v TRE-FeEMIE.
ETRABELFDLES . BELEBROTA VB EH A,

pg_basebackup CLIUT =320V MMERATEET, WALIREARIC stream FIEETIE TWALEZFHERTEETH . ANVMEIEE T IR TLNHERICH
DFET, 20V EFERATERTHNIE. COERBETERTIONE HTT,

w7V FIE

pg_basebackuplC A0V ZIEETHIGZE TR HLET,

1) I[BRARIDT—RR=2D5 23 &HIBR
[BYARICTERITLEYS,

S rm -rf SPGDATA/*

XSPGDATALIMMC R MBI ZER L TLVBIGE . EDTPMILLAEIRLET,
X$PGDATAT ALY MUEHIBRT 315513, postgres I—H TSPGDATAT ALY MEERL TER LS
B4 MOF—F—F BN -2v0aVvERELET,

@) LFUVT =300 b D1ER
HYARICTEITLET,
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$ psqgl

=# SELECT pg create physical replication slot('slot serverl',6 true); -- F2/\TA-RltruetsiE
pg create physical replication slot

(slot_serverl,144/EEFC8940)
(1 17)

=# \x on

PEsERRIE on T,

=# SELECT * FROM pg replication slots ;
-[ RECORD 1 ]J-—-—————- o
slot name | slot serverl
plugin |
slot type | physical
datoid |
database |
active | —— FEAOVMIERASNTELVEY false
active pid |
xmin |
catalog xmin |
restart lsn |
|

confirmed flush lsn

144/EEFC8940  -- true®iBEICLN. ERiEZ N Orestat 1sn&ili#

(3) pg_basebackupIYVRICT, FIYAADBF—AR—2AD 528 &IE—
[BYARICTEITLET,

$ pg_basebackup -h server2 -U rep user -D $PGDATA -X stream -S slot serverl -P -v -R
transaction log start point: 144/F3000028 on timeline 17

pg_basebackup: starting background WAL receiver

10503022/10503022 kB (100%), 1/1 tablespace

transaction log end point: 144/F3000130

pg basebackup: waiting for background process to finish streaming ...

Pg_basebackup: base backup completed

(4) recovery.confDIEIE

[HYARICTEITLET,

pg_basebackuplCT-RAZFVaVEEE LIZET. recovery.confIMERRESNZET,
AOYPEIETELTLVBEN D, primary_slot_nameDIEENHIET, LT EEBELLET,

e recovery target_timeline/{5X—%4
e primary_conninf/{3A—4(Capplication_nameZBI (EE T4 MIwalreceiver)

$ vi $PGDATA/recovery.conf

[#mERHT ]

standby mode = 'on'

primary conninfo = 'user=rep user host=server2 port=5432 sslmode=prefer sslcompression=1'
primary slot name = 'slot serverl'

[#REEtR ]

standby mode = 'on'

primary conninfo = 'user=rep user host=server2 port=5432 application name=slave serverl
asslmode=prefer sslcompression=1"

primary slot name = 'slot serverl'

recovery target timeline = latest

(5) IHRYAADpostgresql.confOIEIE
[HYRRICT, AR DFEEITVET,

e synchronous_standby_names/{IA—3D&E1L
e pg_statsinfoDEINEEMELSNTIVDIEE)

RAALTIT— 230 DR EEENELES,
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#HAL—TMshared_preload_libraries/$5A—AIC pg_statsinfo BN ERESN TG EE. EEAHFNTETCIS—HHEELET,
pg_statsinfo DIEEZHIBRLET

$ vi $SPGDATA/postgresqgl.conf

(RS ]
synchronous standby names tr!
shared preload libraries = 'pg stat statements,pg statsinfo'

(R ]
synchronous standby names
shared preload libraries =

6) FAL—T DL E
HAL-TEEFLET,

$ pg_ctl start

(7) BIRARITOLT )T — 23 URER

pg_stat_replicationsE1—&SHULT, LIUT—Ya B THEIBERERLET,
pg_replication_slotsE1—#S B LT, A0V P T1ITHIEERERLET,

$ psqal

=# SELECT * FROM pg stat replication;
-[ RECORD 1 J-—==t—————————m———m— - ———————
pid 11262
usesysid 16384
usename rep user
application name slave serverl
client addr <FaAL—J1p>
client hostname
client port 44548
backend start 2017-03-22 06:36:06.362576+09
backend xmin 1781
state streaming -—— AM-3V5
sent location 0/10000060
write location 0/10000060
flush location 0/10000060
replay location 0/10000000
sync priority 2
sync_state async -—- EEHA

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]------- Hmmmmmm

slot name | slot serverl
active | t ——= 7547

@) LIV —2av AR EREARICER
FYARIZT, synchronous_standby_names/{SX—A2%%EL. UO— FCRBULET,

$ vi S$PGDATA/postgresql.conf

[Hm&RAT]

synchronous standby names

REX Y

synchronous standby names

$ pg _ctl reload
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$ psql -h server2 -U postgres postgres -c "SELECT * FROM pg stat replication" -x
-[ RECORD 1

pid

usesysid 16384

usename rep user

application name sl

client addr <#HAL-J1P>

client hostname

client port 44548

backend start 2017-03-22 06:36:06.362576+09
backend xmin 1781

state streaming —-—— ARU=35d
sent location 0/10000060

write location 0/10000060

flush location 0/10000060

replay location 0/10000000

sync_priority 2

sync_state sync

CNICT. L TFORRICEIBLELE,

o LJUF—y3v2a0yMER
o RHRXLTIT—aviER

5.4.2.3. 2Z49FA— N

AYFA=NCOWTERHEHLET,

W21 YFA—\FIE

SEELICHIEIA/AL—TOYINEZ FIETT, pg_basebackup¥®pg_rewind NARETHIEH YV IIVEFIETT,
]

SHERLLICTI2REAL—TOR B ENER LTI —Ya VB E
Read wWrite Read wWrite

‘

o “l T = wl T

Master Slave New Slave New Master

Switchover
1) YAIDEFEEIE
YARCTETLET,

$ pg ctl stop -m fast

) AL—TDF %
AL=JICTEFTLETS,
UT0HZEEICEpg_rewind FETT,

o ETEIZFIE
o RHILIVT—vavd( VARV ABEMIEEEREL)

$ pg ctl promote

LIBOFIERZITAIA—NDIZEERBTHILHERLES,

° 3. LT —23>209 bR
° 4. recovery.confDERL
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5. [HYAADpostgresql.confOIEIE
6. FIAL—JDEEE

7. FIRARTOL TV —2a ViR

8. LIr—2av AR EREARICER

©) LA =3y 209 OFIREARL—7)

TN A—=NEDENELTIZ, FAL—TIZIBIABAR D A0 MY ZRZENHDET,
restart_Isn BIIC{ENTZHTVBIKRETIE. YTARDVACUUM LB EBE T 313D
EFEOTREENHDIH. HIRLET,

A0 FOFIBRIIREETITI e, AL—TTHEITARETT,

$ psql

=# SELECT pg drop_ replication slot('slot server2');
pg create physical replication slot

=# SELECT slot name FROM pg replication slots ;
(0 rows)

UET2AIyFA—ID5E T LELE,

5.4.2.4. 24 9F N\

pg_rewind &ERALEZMYFNVIICONWTREEHLET,

pg_rewind(FFM4 L4 VDINELTVT— 23V eBRIIEEIHEETT, TR A-TINIFABRY—ADF2AREBERIONIRECBNET, 205H
pg_rewind ZOIEEE. BEDTIMNNA—NEFERIUTT . 31 LIMVDRIE RNV~ ADZAADOW ALEE AT 38 . EFHENDLIFNIEpg_basebackIZLd
BRIBETT, CNICENTTANA—1BE, BIYAIEB BICHAL—TEL TR S BRENTEET,

A YFA-N—&ICEEETICRLEL TV —Ya VB E

b m - Mew master stop
* Replication stop
Replication
G - promote
Master .
- SwitchbBack
Replication

* Replication start

Replication
~ /‘
mESE/ S A—4
pg_rewindCIHBEGREELHLET,
% 5.20 pg_rewind[CIHEGERTE
H—N ZEIPAI KSA—=4 % 5E & AE
YAA postgresql.conf | full_page_writes on FIVIRAY MEDEFH . TIADR—IDENBEWALICESIA
@0
AR postgresql.conf | wal_log_hints on EVREYNEFEFEfull_page_writes®EITT %,

Hpg_rewindJYVF
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pg_rewind YV FDDERBATVIAVERDEITT,
%+ 5.21 pg_rewindDAT 3
VA E nE
D <3—=HYrD325> pg_rewindZEITL. Y—ADI A DA BICEFRA DD I AR EIRTET D,

source-server="<Y—2AD32A8>"

FHRNRTHEY-ADI AR EHRE LT, EICRDTHRXFINEEALET,

host: Y—ADZ2ANKRA MG FFIPT7 LA
port: Y—2ADIAADR— FEE

dbname:Y—AD3 AR D&M I T —IN—24
user:Y—2AD3 23D EI—Y

P ETRREVR-PLTRTTS.

w21 vF WD FE
NERNIYAY/AL—TT1) BHENTA—ADZRENSN TSI EERHIRELET,

1) IBRASDIEEZLE
pg_rewindZEAT3ICEEEFLTIHLENRHNET,

FIELEIEYAAZ— BB LIz &, ERFELESEET,
FEECINEREICEEPELENTEGIMRETEpg _rewind (MERTEEEA,
N5 E & pg_basebackup EEALET,

$ pg_ctl start -w

$ pg_ctl stop -m fast -w

() pg_rewind DET

[HYAA Tpg_rewind #3E179 3,

$ pg_rewind -D $PGDATA --source-server="host=server2 port=5432"
servers diverged at WAL position 0/5015B70 on timeline 1
rewinding from last common checkpoint at 0/5015B00 on timeline 1
Done'!

() AL—TJDrecovery.conf&iRE
[HYAS®D $ PGDATABR T lCrecovery.conf&#ERR L. L FEZRELET,
$ vi S$PGDATA/recovery.conf

[k ]

standby mode = 'on'

primary conninfo = 'host=server2 port=5432 user=rep user'
recovery target timeline = 'latest'

@) FAL—TERE L. FTIIARERS LT VIDDRI> TS /R T D,

B4 LS54 VIDDEVZFICIE. pg_controldata ¥V FEERT 3,
BEFRICRBREFTF IO RA Y FEITHEDRA L1 VID THBH.

B4 LS4 VIDBRIH>TVENEEG, AR CTF VORIV MEITHR . BREZRLET,
sshiBHTEITIBRETEED/— o2 T ARV I 25 DIFHAEF TED,
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[$IVA5]

$ export LANG=C
$ pg_controldata | grep " TimeLineID"
Latest checkpoint's TimeLineID: 2

$ ssh serverl $PGHOME/bin/pg controldata $SPGDATA | grep " TimeLineID"
Latest checkpoint's TimeLineID: 2

Hpg_rewindFRABOTE S
o FEHEEFELNMKE

pg_rewind@E{TTRT—ARN—2ADF AR FEER T LN ENTEEA,
WMEEEEICINEEFIETEGIMEA . pg_rewind (IEATEE L, pg_basebackup EFEALET,

o E—A1LIMVDHEIEHER

pg_promoteEFRITEFICIBAL—TEHIARIILESZE . FIXAZDAA LF4 VIDIFEDLIELVES.
HYAREIRYARADAA L1 VIDIFEIUIKEETT
COBEEF pg_rewind [FETTEEEA,

o ETHFEALATERRHOBMEE
pg_rewindICLBTTMIVI WD DR ERREIZ2ODERNEREINET,

Stepl. pg_rewindICLPEZFRL (IHYAADWALZER)
Step2. WALBERICLBEBLMTE (FIYAROWALEER)

VAR TREEBFHHIZEE. Step LIFERFHEI T T LTHStep 2 CEFRINMINIZET,

#ERELT pg_basebackupDANIENB G EEHNHFET,

FHIAIFHEEOWALDEHIBRSN TVBIGE(E, Bl T3L5(CStep2 TIFT—ERBRAIEEEEHNET, ZDHEEEpg_basebackup
MR EEENET,

pg_rewind(F7TM A=\~ HENBEMEBENTICRITIEIENRIVITT,

o [AYARDW ALHIE

[BYARDEEZRLVICHELBIBIAIOW ALBBIBREN TV UL\BIEE  pg_rewind (FKBRLET,
FIZRIBIANEEICLNRERHF ORI TEER T VLB ELEICRELET,
pg_rewind ETECRODIOIBIT—HNFEELET,

could not open file "/home/pg96/pg96 data/pg xlog/0000000D00000002000000CEF": No
such file or directory

could not find previous WAL record at 2/CF000140
Failure, exiting

pg_rewind WMEINTBNEIMIRREE(d ry-run 7T VaV)ICCERICHERETIENTEET,

$ pg_rewind -D $PGDATA --source-server="host=server2 port=5432" --dry-run
servers diverged at WAL position 0/5015B70 on timeline 1

rewinding from last common checkpoint at 0/5015B00 on timeline 1

Done!

| *vE—3Jlddry-run?FavhiEWNEEERILTY,

| pg_rewindCIS—HFEETIHEE (AL—TOWALAIER) ($. COMIECTRRBTEETN.

| pg rewindCIS—HFEAELLBWT, ENoREETIHE (YAIDWALHIRR) JEHTEEE,
| REEDERECOVTEHE TS,

o FHIAIDW ALHI

pg_rewind . FIAL—TRFHIAIDWALEERATEET, FIVAREREALET,
FRARCFEHBEOWALIZ DRSO TOENMEE . FIAL—T BT ENTES OIS —NOJICH hehTET,
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HEELTLIWT = 230209 b OB RENE ATEH, HIYAIOW ALTEIDOREBICTER TS,

ERROR: requested WAL segment 0000000D00000000000000F3 has already been removed

o BALIMVDEERL

pg_rewindldPostgreSQLI.6MDAM LT VDEBERUNTERLIHOTNET,
CNIEENATUI N T LA UDRELTE, FIYRREAL—TICR T EN A BETT,

e pg_rewind T ELHZE
pg_rewind@A—SYEY—=ADZ23DEA LS4 VID B3I LIS EICETHBETT,

FDT=HRA LA UB S DINUEHOTIEE . pg_rewind 2T IRLEIHIFE,
Bz (Epg_rewind BATHFICROLOBAvE—INHIIGEE  pg_rewind FEITETI(C. LIBOREEHFELET,

servers diverged at WAL position 0/5032428 on timeline 2

no rewind required

5.4.2.5. AL—TEBEICLdx 0
AL—TEEHOR2ICOLEXG. IERHE— FPRBE— FMNII-TELENET,

FRHE-ROS AR AL—TEENI2AOEFHNEEEE LGV REABRELELIE N,
EQWE . YVTIVIREETHB O REICLT T —2aviBRICEIBLEY,

BAHE-FOHEER. AL—TEELIIIAIOEHFLENEZTEINNITKEBEBDET .

$ psqgl -h serverl -U postgres postgres -c "INSERT INTO testl t VALUES ( 1 )"
Cancel request sent
WARNING: canceling wait for synchronous replication due to user request

DETAIL: ** The transaction has already committed locally, but might not have been replicated to
the standby. **

INSERT 0 1

KCtrl+CeEF—1U93%F . BERMICFroRILLEBLERD, IRENMBR-TEEE,

DS BBICFRBAICHRETILENBIET,
FRMANDYINEZ LB S LRI RICHBES R ETHEH. BRI ISA T HETY,

FRPNDYINEZATIILL, AL—TDBEBERHSHELEANET  ZDAFNEHOLSCEEZAONET,
BNEEICEE) CENFEZDBNTIN, EEBCHRBDDIDNS. HAVIMEMLEZETEH TELIVKETHIELEAoNET,
FDLSERITEIRLD . FTIHEERICIAADNTIRERRHEBELET,

YAAOEIRER. AL-TDEIBEHAFFT .
YMEEEICLDEETERMES}, TV WIAEBERBROIEEEITVET,

[ Application | [ Application |
Read write I .I Read write

T %o e 1 il
[ PostgresqL | PostgresqL | [ PostgresqL | [ PostgresqL |
T [ [ |

) [ ¢~ — T = w |

Master Slave Master Slave

STave FaiJure
1) AL—TOFRPEETHE
immediateA7YavICTELE, Feldpostgres AT AN TEETHRUBES R ESEET,
AL—TJICTETLET,

$ pg ctl -w -m immediate stop

2) AL—JDOFE;EEERICTEEERAN
SERERDOAECEZHHNETH . CCTldpg_isreadyIIV FEFERALET,
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pg_isreadydYV REDFA4 7V M=V TTDOT. FED/— FHDRITTEET,

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - no response

3) IEREIE— RICEINEZ
synchronous_standby_names/S5A—3%"[CERETEET. ERMBIDZRELLBNET,

$ vi S$PGDATA/postgresql.conf

(R
synchronous standby names

[EER]

synchronous standby names

$ pg_ctl reload

4) FEREAE— FORERR
L7T=2avE— M SER B @syn o lCEB SNz B 2R LET,

$ psgl -At -c "SELECT sync_state FROM pg stat replication;"

async

CNTYASH B H MDA LR BEICE IR LEL, RELYVIIVREETH M. T11 LA~ NERHOEEETVET,
5.43. BEERHERFIE(EHAL-T)
mEEAE-RICONT

AL-THERHIEE . BERFICEOAL—TEHIAA LR TINMERCENFT . EAMICERLERLCVBAL—TEREITRETTH, AR LE
BEABH, ENRHAAL—TEESXT I EETT,

CNICxF LPostgresQLIZ, BEORILERTHE, REEEEERARKICTECET, RETREAL-—TERKLTVET, U LRIBIBEENARELES . AR
L—TOHEEIC, T2RRRIE RECHEEERTET . TORDEREHCHNTH, RLMEBENEATVBAL—TERATRETZETAL-TOFREEMAZD4—5 L
JAIYPELOHEERRABESNTVET,

RELIA—3LI3VDGE . URAPNEATOEAL—THEORIC LI TRLBZENERICIRNILETY, HEEEGERAED N - F472EELELT. A
HE-FeRRIIVENHIET,

o EEDRFRIH

synchronous_standby names = 'FIRST X (standby namel, standby name2, ...)'

BEORYPE-FCERTZEA. LEEDLS(Csynchronous_standby_namesEERELET, FIRSTILEFEDEIHIT— FOZEIRTHD ., BEERBETT, $hFXlE
FEHREDAL—THTH . HyIANDENDIEICE XL TR RICENET, hvINDAL—T 4. BEEHEDAL—TTT,

UTOEOBEHENDZE  slavel ~3NEHIERA. slaved ~5 (B EMBREERANSNGT, BENBRSERG. TEGERBVGERSN . RELGEE
FEIHANRESINFET, BlZ(Eslave2DIRBIIAINL LI SNEIZE . ZolAL—T TR EEN S slavel, slave3, slaved N EELERSNET, (DFDIEREA
BATH Eslaves NRIELEAAREEINET)

synchronous_standby names = 'FIRST 3 (slavel, slave2, slave3, slaved4, slave5)'

BEERLERE. RHAOELENSVAL-TEHIAIANRRIEET, BEORME— FTEIVINOERIPNREENE AILITREREEMEENET,

o DA—=3LI3Ivh

synchronous standby names = 'ANY X (standby namel, standby name2, ...)'

D=5 LAIVNCERT35E . LEEDLSCsynchronous_standby_namesZERELET ., ANYIEDA—F LAIVMDERTHN . CHELITEHBETEEBA, BFX
FEEARZDAL—THTHN . AYARDIEXEDAL—TOEEAZHFEET, HYIRDAL—T 4. REEHDAL—TTT,

UTOISBHREDIZE  slavel ~5DETHIA—3 LAV CIEASNET, YRR TEHFHHOLIZE . slavel ~5DIBNTNNE3 B TIAIN LD FE kB
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PETINE BHALEESBLET,

synchronous_standby names = 'ANY 3 (slavel, slave2, slave3, slaved4, slaveb)'

PEERER. FIVAINRESEIAL - TERIRTZOILERNDETT ., HRAERISELECT pg_control_recovery(); JAYY RICENBEDW AL EELL
BIBETY . REINEATORRIRBWALEEATVET , CNICIDHIBTHAIBETT

HATZ
LIBOFIETIIRDFHRELETS,

PostgreSQL 10

VAR 2B AL—T D3 BB (RAMBEENFN serverl,server2,slave3t R TS)
RIHAE— FIEEHA (synchronous_commit = on Ftld remote_apply)

RHAIC(ED4—5 LIV EEH (synchronous_standby_names = 'ANY 1 (slave_server2, slave_server3)")
A=Ay R 2RV I #EBEIC LD S BB AT EE (hot_standby = on )

LG —2avAD1—Y(d rep_user

Y23/ AL—TEd . portld5432%FE A

L) —vav20y MEH

AR /A=t BEEEHPGDATA, PGPORTIZER EFH
EEREREEROERTIINZI AV I ERTION— RN CCTRER L FETER
H—1ONICIZ) STV D

RABIPICOWVTEEE LN

B —E KAITIE4FEEOR WS ENEZONET,
= 5.22 KRB Dt

EEE

D| 7 =K% *n

1 | I24 YAREAL—T OB BN BN THN BB D E pg_basebackupdIVREFEALTITMIVINWD
o MEEE
e promoteEENHNAL—T DI (recovery.confHIER)

2 | YA Y2AREAL—T OB RIEEERUTE IR EE pg_rewind YV FEFERLTAIYF WD
o FEREILTVT—2avDAV 2RV AEE (ZENHDIRETHIR)
o ATUYNILAVIKEETDIBRAINDTEF

3 | YA Y2REAL—TDYINE Z T HE pg_rewind XY REFERALBVTAIYF WD
o FHEIFL
o RHILIVT—23vD1 VARV AEEWEESEL)

4 |2b-7 | TrsERL-TOEmER A FBXDBA . ok AL—TEEFAMKICTINE X
o AL—JNEE

5.43.1. 7T WA -NNEHAL-T)
AW A=NCOVWTEREH LET,
ROISHERRERELTNET,

e serverl:¥AR - [EFECINEL
e server2:AL—7 - FIVAANF
o server3:AL—7 - IAAN LW ALERENRIEZEZH. BEHHEL

YABCT BENRELLGEEDAL—TEHIAINRKE L YUY ERE
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Application Application
Read write Read write
; FasTu -4 & 4 &
[ PostgresqL [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

i I

=] || (=1 7J|| [=IC

01d Master New Master 01d Slavez

Fat lover
1) YA DR LUEE R &
immediateZ7YavICTELE, Fzldpostgres AT ANk TRB CHRILIES e R £ S BET,
I3 (server)ICTETLET,

$ pg_ctl -w -m immediate stop

$ kill -9 “head -1 $PGDATA/postmaster.pid’

2) YARDIEEEERICTEE TR
SEEREROAEICEZHHNFETN, CCTldpg_isready XV FEFERELET,
pg_isreadydYV REDFA 7V M=V TTDOT. FED/— FHDRITTEET,

$ pg_isready -h serverl -U postgres -d postgres
serverl:5432 - no response

3) FRARDAL—TRE
')7f SLATVIDBZE . BEOWALMBEREZRL. FIVAINFBIREAL-TEEELET,
WADAL—T (serverl,slave2)lCTEITL, HERELRLET,
HKEEORYPE-FTR. BEEDEVAL-IHNFERARELH . RREGLEHIFE,

[server?2]
=# SELECT pg control recovery();
pPg_control recovery

(0/1301F348,1,0/0,0/0, f)
(1 row)

[server3]
=# SELECT pg control recovery();
pg_control recovery

(0/1301F170,1,0/0,0/0, f)
(1 row)

KWALIEserver2MEATULDEH. server2Z2F &3,
serverl:1301F348
server2:1301F170

4) AL—TEFHIAINGE
|E|7\|/ J(server2) CEITLET,

$ pg_ctl promote

XY—NOJICTFEREABHEEHINDE

"database system is ready to accept connections”

ZULCOEF R Tldsynchronous_standby_names/\IX—AICEA R ESNTVRIGE . FIVAI TCEFULENTERIVKETT,

5) FIVASEIEEEICUINEZ
synchronous_standby_names/\SA—ADFREZ [CEEEL. JO— FTRBELET,
YA (server2) CRITLET,
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$ vi $PGDATA/postgresqgl.conf

(&R ]

synchronous_standby names = "'

$ pg_ctl reload

CNTEHNENTEPIREICLBNELL,

(6) IV AN DILREERICTIEFEHESR

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - accepting connections

LETIPANA—N—FZ T TT,
5.43.2. 714NN EBHAL—T)

pg_basebackupEFEAULETIMILINWDICONTERE LETS, RESNEBIEAL—TE FIYAADAL—TELGERTREHICERENVETT, [HIAAND
HAL—TNOBEINHABEEFIELEEFRUTT,

V2ARBEREICLZTIMINA—NE, BIAREHAL—TELIELTVT— 23 B RE

Read write Read write
[ PostgresqL | [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

4_
—
—

[ +—
—|

N . 4 11 | 1 4
=] || (|| [=1E ) S - I | | 8 0

0ld Master New Master 0ld slavez New Slavel New Master New Slavez

|

FailBack
m/I5A-4
pg_basebackupCHELFREELHLET,

5% 5.23 pg_basebackup|ChEFERTE

H—N FEI?PII $oA—4 X EE AE
A3 postgresql.conf | listen_address 0.0.0.0 2TOIPT RLAVA DD DEREZ(TFT5
YA postgresqgl.conf | max_wal_senders 2 WALAN—-LA T3Vt 533158, 2L EEERE

Mpg_basebackupdYVF

pg_basebackupdRYVRDERATVIVIFRDENTT,
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3% 5.24 pg_basebackup DA T3y

AFav AR
-D <directory> HAEEEHETTLD MNEETE,
-X <method> WERWALTIPA N END PYIICE DD, method UREA )G L THDEIR,

--xlog-method=<method>
o fetch :WALTPMILIETRE(ICUNE

o stream:/\WOPYIERBICEBECWALEA M- LTINE

BEAD(Cpg_basebackupZEITTBIHZEICIE stream ZHEET D,
fetch (RZICUNE) Tld. BERBWALIZ LD EIBRSN AT 8EEN H D78,

-S <slot_name> WALAR)—=I VDD EICIEELEEL )T —2ay A0y b eE A,
--slot=<slot_name> -X stream EBYNTHEE,
WHERWALIPIUDBIBRENZDZEHCEEB MET S,
ERASICpg_basebackupEEITIRIEECHERZHEETT,
LUTFICEETS,

o FHHICLIVT—2avA0vh 2 e T2 L ENHD
o YARDWALTRIBDZEEN+ D THEEEMHTRTS

-R FIEBRDrecovery.confEVER W EICIGUTrecovery.confEMEIEIE,

--write-recovery-conf

-r <rate> Y=ok SN I T —ANRREREREFIEE,

--max-rate= <rate> ERAD(Cpg_basebackupEEITIdES(CHERAZEETS,
BREREENZPET. VACH TR EERIRI2EZENET D,

-P ETRRBEEEL,

pg_basebackup EARICHEHLZOETKIRZHRE TS,

ERPICRTULESE ., TR0 23051 TGN L CETIKIRN100% A 55 E DD
%

v TRE-FZFEHIE,

ETRRRELEDLEE . BELREROTIP I EEH .

pg_basebackup CLIUT =320V MMERATEET, WALIREARIC stream FIEETIE TWALEZFHERTEETH . ANVMEIEE T IR TLNHERICH
DFET, 20V EFERATERTHNIE. COERBETERTIONE HTT,

w7V FIE
ROLSIBIRREEBELTVES,

e serverl:[HYAR - #FAL—T
e server2:|[HAL—T - #FHIAA
e server3:[HAL—7 - #HAL—7

pg_basebackuplCAOYMZIEE T IHEELHLET,
Q) LT —23>209bO1ERL
I8 (server2)lCTEITLETS,

$ psal

[serverl: |[BYAI-FHAL—TRHOLTVr—30A0v ]
=# SELECT pg create physical replication slot('slot serverl',true); -- F2/I5A-H(Ctrue®iEiE
pg_create physical replication slot

(slot_serverl,144/EEFC8940)
(1 17)

[server3: |[HAL—T-FHAL-THOLTVT—Yav QY ]
=# SELECT pg create physical replication slot('slot server3', true); -- FE2/{5XA—5(CtruekiERE
pg _create physical replication slot

(slot_server3,144/EEFC8940)
(1 17)
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(2) recovery.confDIEIE
[BAL—T(server3)ICTEITLET, primary_conninfolCRRE T2IEHR AT AIDIEREFH I AN (server2) [CEEMZFT,
FeLTT—0av 20y b N ERSNTVRISE . ERERDARICADEET,

$ vi $PGDATA/recovery.conf

[#mERAT]

primary conninfo = 'user=rep user host=serverl port=5432 application name=slave server3

asslmode=prefer sslcompression=1"

[Hm&RAT]
primary conninfo = 'user=rep user host=server2 port=5432 application name=slave server3
asslmode=prefer sslcompression=1"'

B3) HAL—T0i2H
[BAL—T(server3)[CTEITLET , recovery.confIEIEERBRL, HiAL—TELTHERELET,

$ pg_ctl restart

@) [BIYABDT—RR—=2AD5 23 &H B
[BY A3 (server])ICTEITLET,

S rm -rf SPGDATA/*

MIPGDATALISMCRBIHEIER LT VBIEE . ZDT7M1ILEBIRRLET,

X$PGDATATALD FUEBIRR T 215 & (. postgres I—H T$PGDATATALY FUBER TER LS
BT4LY MOA—F—F= (3 —3ya v ER e LET,

(5) pg_basebackup YV FICT, FAIVAAN T —AR—2D 5 A% —

IBY AR (serverl)[CTETLET,

$ pg_basebackup -h server2 -U rep user -D $PGDATA -X stream -S slot serverl -P -v -R
transaction log start point: 144/F3000028 on timeline 17
pg_basebackup: starting background WAL receiver

10503022/10503022 kB (100%), 1/1 tablespace

transaction log end point: 144/F3000130

pg basebackup: waiting for background process to finish streaming ...
Pg_basebackup: base backup completed

(6) recovery.confDIEIE

IBY A3 (server])ICTEITLET .

pg_basebackuplCT-RAZFVaVERE LIZET. recovery.confIMERKESNZET,
AOYPEIETELTLVBEN D, primary_slot_nameDIEENHIET, LT EEBELET,

® recovery target_timeline/{5X—%4
e primary_conninf/{3A—4(Capplication_nameZBI (EE T4l MIwalreceiver)

$ vi $PGDATA/recovery.conf

[#mERHT ]

standby mode = 'on'

primary conninfo = 'user=rep user host=server2 port=5432 sslmode=prefer sslcompression=1'
primary slot name = 'slot serverl'

[(#R&EE]

standby mode = 'on'

primary conninfo = 'user=rep user host=server2 port=5432 application name=slave serverl
asslmode=prefer sslcompression=1"

primary slot name = 'slot serverl'
recovery target timeline = latest

(7) IBRAADpostgresql.confOIEIE
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[HYAA (server)ICT, IS5 A—RDRBETVET,

e synchronous_standby_names/{5X—3D&E%h1E
e pg_statsinfoDEIEE LN TIVBIHE)

RELTIT -3V DB BB/ LET,
#HAL—TDshared_preload_libraries/S5A—23(Z pg_statsinfo R TESNTNBIHEIE. EFAHFNTETICIS—HEELET,
pg_statsinfo DIEEZHIRLET,

$ vi S$PGDATA/postgresql.conf

[(fR&E&]
synchronous standby names = ''
shared preload libraries = ''

(6) FAL—T DR E
HAL-TEEFHLET,

$ pg_ctl start

(7) BIRARITOLT )T — 23 URERR

pg_stat_replicationsEa—%#SHBULT. LI — Y3V THIB R LET,
pg_replication_slotsta—%88BULT. ADYM 7D T4 I THIBEHERLET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

-[ RECORD 1 J-=—==t—=——————m
pid 1866

usesysid 16384

usename rep user

application name slave server3

client addr HEN

client hostname

client port 46840

backend start 2018-02-13 14:06:04.475996+09
backend xmin

state streaming -—— AM—IUT
sent lsn 0/B067570

write lsn 0/B067570

flush 1lsn 0/B067570

replay lsn 0/B067570

write lag

flush lag

replay lag

sync _priority

sync_state -—- JEREH
-[ RECORD 2

pid

usesysid

usename rep user

application name slave serverl

client addr HE

client hostname

client port 46838

backend start 2018-02-13 14:05:53.580727+09
backend xmin

state streaming ——— AMJ=ZUHHh
sent lsn 0/B067570

write lsn 0/B067570

flush 1lsn 0/B067570

replay lsn 0/B067570

write lag

flush lag

replay lag

sync_priority 0

sync_state async -—— JEREA

=# SELECT slot name,active FROM pg replication slots;
- [ RECORD
slot name
active - TOT47
- [ RECORD
slot name
= PH5T

@) LI —2av AR EREIKICER
#YARIZT, synchronous_standby_names/{SX—3%%EL. UO— FCRBULET,

$ vi $PGDATA/postgresqgl.conf

[fm&RAT]

synchronous standby names

RCES Y

synchronous_standby names = 'ANY 1 (slave serverl, slave server3)'

$ pg_ctl reload
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$ psql -h server2 -U postgres postgres -c "SELECT * FROM pg stat replication" -x
-[ RECORD 1

pid

usesysid 16384

usename rep user

application name slave?

client addr HE

client hostname

client port 46840

backend start 2018-02-13 14:06:04.475996+09
backend xmin

state streaming ——— AMJ=ZHHh
sent lsn 0/B067570

write lsn 0/B067570

flush 1lsn 0/B067570

replay lsn 0/B067570

write lag

flush lag

replay lag

sync_priority

sync_state -—= D#=3L33vh
-[ RECORD 2 ]----

pid

usesysid

usename rep user

application name slavel

client addr HEN

client hostname

client port 46838

backend start 2018-02-13 14:05:53.580727+09
backend xmin

state streaming ——— AM—IVT
sent lsn 0/B067570

write lsn 0/B067570

flush 1lsn 0/B067570

replay lsn 0/B067570

write lag

flush lag

replay lag

sync _priority

sync_state -—= D#=3L33vh

ChICT. U TORRICEIBLELE,

o LFUr—av2nyhMER
o REAKLIT—YaviEnk

5.4.3.3. AM{9FA—INEHAL—T)
2 9FA=NCOVWTEREH LET,
B2 YFA—)\FIE

HEELECHITEIA/AL—TDYINEZ FIETT, pg_basebackup®pg_rewind NFRETHEIEHIVTIEFIETT,

ROLSBIRREEELTVET,

e serverl:¥A3 - #HAL—T
e server2:AL—7 - FHIAA
e server3:AL—7 - #FHAL—T

STEFIEICTIAREAL—TOREIEINE R LTI — Ya Vi RR
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Read write Read write
[ PostgreSqL | [ PostgreSqL | [ PostgresqL | * [ PostgreSQL | [ PostgreSQL | [ PostgresQL |

] 4 ]
2 e |

— L - - — —— = — —— —F —

—
—
[ [+
—
—
—
[ [+
[ [+

Master Slavel Slavez New STavel New Master New Slavez

SwitchOver
(1) YARDEHEZ L
JAR (serverl)[CTETLET,

$ pg_ctl stop -m fast

) AL—JTDFE&
Ab—T(server2)lCTEITLET,

LTOHEICEpg_rewind RETT,

o FTEIEL
o EHALTUT—2avm( VARV ABEWMEEERL)

$ pg_ctl promote

LIBOFIRIZIIANA— DS E LR THILHEILET .

HYARTOL TV — a3 UREsR
LIV —oav AR eR#KICER

° 3. LG =23y 20y b OERL

° 4. recovery.confDERL

° 5. [HYAADpostgresql.confOIEIE
. 6. FIAL—JDEEE

° 7.

° 8.

©) LFIG—230209 b OBIBRAL—T)

TN A=NEDEWNEL T, FrAL—T (server])ICIBY AR DAOY M EZELRHNET,
restart_Isn BIIC{ENTZH>TVBIKRETIE. YAADVACUUM LB EBE T 313D
EFEDOTREMENHDH. HIRLET,

A0V OHIBRIIREETITIth, AL—TTHEITHARETT,

$ psqal

=# SELECT pg drop_ replication slot('slot server2');
pPg create physical replication slot

=# SELECT pg drop_replication slot('slot server3');
pg_create physical replication slot

=# SELECT slot name FROM pg replication slots ;
(0 rows)

LLET29F A= \5E T LELT,

5.4.3.4. A{9F I\ @EHAL—T)
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pg_rewind &FEALEAMYFINWWDICOWTERELET,

pg_rewind[FAMLI1VDINELTIT—2a v eB RS ERHEETT . RITR. 3-TINSRRBY-2D5 2B EMA SNIREICBNET . Z207H
pg_rewind ROEER BEDIIMNNA-NKERLTT . 3/ LM VORIERANDY—-AD523OWALEZER T30, BEHENDLBINEpg_basebackuplc
LREHINERTT ., TNICEDTTIINA— B, BRI EBR S (CHAL—TEL TR IS ERIENTEET,

AMFA—N—&ICEREETICR UL T —Ya VBRI

ﬁ

* Mew maszter stop
* Replication stop

Replication
i . - promote
Master SwitchbBack
Replication
7 o Sla - Slave start
 —— Reploaton sa
Replication
wEE)SA-S
pg_rewind LB EELHLET,
3 5.25 pg_rewind [CIAEIIERE
H—N FHET7PMI AP St % 5E 5 RE
A5 postgresql.conf | full_page_writes on FIVIRAV MEDEFH . TAIADR-IDERNBEWALICESIA
t"o
AR postgresql.conf | wal_log_hints on EVMEYREFHEEEfull_page_writes®EITT 3,

Hpg_rewindIYVF

pg_rewind XY RDOELGATaVIERDBEITT,

3 5.26 pg_rewind DA T3

ATVay

RE

D <3—=Hyr)324>

pg_rewind®EITL. Y—ADI DN EBICEEHZ IV AR EETET D,

source-server="<Y—2D328>"

FHRRTHEY-ADI AR EHRE LT, EICRDTHRXFINEEALET,

host: Y—ADI2RDRA MG F P RLA
port:Y—2AD3 28 DH— pES

dbname:Y—AD3 AR D& LT —IN—24
user:Y—2AD3 28 DK K1Y

p

ETRREVR-PLTRTTS.

WA YF IO FE

BRI/ AL—TTQ) BE/ISA-DRENSN TS EERTIRELET

1) BRSO EEELE
pg_rewindZEATRICEEEFLTIHLENHNET,
FIELEIBYASE— B2E L. ERELESEET,

[EEICLNERICEB PELLNFTEGKETIEpg_rewind JERTEEEA,

FDHEAEE. pg_basebackupZERALET,

Page 61 of 285



file:///Y:/VMWareShare/GitHub/tech-report/build/html_wg3_replication/_images/SwitchBack.png

PostgreSQL Enterprise Consortium

$ pg_ctl start -w

$ pg _ctl stop —-m fast -w

() pg_rewind DEFT

[BYA3 Tpg_rewind X479 %,

$ pg_rewind -D SPGDATA --source-server="host=server2 port=5432"
servers diverged at WAL position 0/5015B70 on timeline 1
rewinding from last common checkpoint at 0/5015B00 on timeline 1
Done!

(3) AL—TJDrecovery.confEimE
[BYAS®D $PGDATABE T lCrecovery.confE{ERR L. L FEZRELET,

$ vi $PGDATA/recovery.conf

[#mEetk ]

standby mode = 'on'

primary conninfo = 'host=server2 port=5432 user=rep user'
recovery target timeline = 'latest'

@) FHAL—TERZE L, FTIRRERL LT VIDHRI> TN ERER T2,

"4 L54VIDDEFFICIE. pg_controldata ¥V FEERA T3,

BB ICRRIFTFIVORA Y FEITHEDRA LF74 VD THBZH.

B4 LS4 VIDHRI>TWVENEEE, YRRICTFIVIRA Y bEITR . BREZELET,
sshiBHTRITTIETEED/— D2 T—AR-ADF 28 DIEHRNEF TED,

[FTVAS]
$ export LANG=C

$ pg_controldata | grep " TimeLineID"
Latest checkpoint's TimeLinelID: 2

$ ssh serverl $PGHOME/bin/pg controldata $SPGDATA | grep " TimeLineID"
Latest checkpoint's TimeLineID: 2

Hpg_rewindERAROIER
o FEEINMKE

pg_rewind 8E4TI BT —AR—ADF2ARBEERKR T LBV TEEA,
WMEBEEEECINEREFIETEGIMEA . pg_rewind (FEATEFEE, pg_basebackupEEALET,

o E—A1LIMVDHEERETA

pg_promote®EITEBFCIBAL—TEHYARIC LS A IVAADAA L5/ VD IFZEDLIZLVESD.
HNAREIBYAIDAA L54 VIDIEE UIKEETT,
COEE. pg_rewind[FERITTEEEA,

o EITHFHACATERRIORER
pg_rewindC&BTTMILI WD DFFERFRIF2 DD E RN OERINET,

Stepl. pg_rewind(CLBEERL (IHVAIOWALZEF)
Step2. WALBEAICLDEBMTE (FIYAZDWALEE )
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YA TRERFNHBHEE, Step LIFERFH TR T LTHStep 2 CRENDNNET,

#ERELT . pg_basebackupDANSENRIMEELHIFET,

FEFHIAIFEEFOWALDBIBRESN TWBIGEE (L. Rl TELI(CStep2 CIT— LB AIREMEHNFET, FDiHFEEpg_basebackup
A BEENET,

pg_rewind(FT7TM I A—\—t% . HENBBEZENTICRITTEIENRIVITT,

o [AYAADW ALHIRE

[BY2AADEZRLVICHELRIBIAIOW ALABIBRESNTLBSIHEE . pg_rewind FKRELET,
BIZEIBIASNEEICLNKREEHOERPF TEER T LESHERECRELET,
pg_rewind EfTRFCROIIBIT—NFHELET,

could not open file "/home/pg96/pg96 data/pg x1og/0000000D00000002000000CF": No
such file or directory

could not find previous WAL record at 2/CF000140
Failure, exiting

pg_rewind MELINTBMEIMIAREE(d ry-run 2T VaV)ICTCHRICHER T IENTEET,

$ pg_rewind -D $PGDATA --source-server="host=server2 port=5432" --dry-run
servers diverged at WAL position 0/5015B70 on timeline 1

rewinding from last common checkpoint at 0/5015B00 on timeline 1

Done!

| XvE—3Jlddry-rundFavhEVEEERIUTT,

| pg rewindTIZ—HFELETRIHE (AL—TOWALAIRR) (3. CORREEICTREETEETH.

| pg_rewindTIF—HFEELLBNT, BHMORETIHE (YAIOWALAIR) FRETEEE,
| BREIOERRICOVTERE TS,

o HIYARDW ALHI

pg_rewind&. FAL—JIFHIAIDWALEBERTEE T, HIVARERBALET,
FIABCHEEHEOWALTF A ESTVEIMGE . FIAL—TBIMTENTES  ROIF—AY—NOJICH AN ERITET.
SERELTLIVT—2av A0y bOFEMEDE ATIH. FIYAAOWALBR O EICTEE TS,

ERROR: requested WAL segment 0000000D00000000000000F3 has already been removed

o BALIMVDEERL

pg_rewindldPostgreSQLI.6MDAM LT VDEBERUNTERLILOTVNET,
CNIEENATII N T LA UDRELTE, YA EAL—TICR T EN A BETT,

e pg_rewindNFELHE
pg_rewind@A—FYEY—ADZ2ADEA L4 VID BRI LEZEICETHBRETT,

FOTHRA LA VBRI UGB & . pg_rewind ZRITTILEEHNEE,
Bz (Epg_rewind BITEFCRDLOBAVE—INHEIGE A pg_rewind [FRITETIC. LIBOREEHFELET,

servers diverged at WAL position 0/503A428 on timeline 2

no rewind required

5.4.3.5. AL—JTEECLZH M EHAL—T)
AL—TEEHOR2NISOLEXG. IERE— FPRBE— PN TELDET,

FRBE—ROS AR AL—TEENI2IOEFHNEEEE LGV, BRABELELIEE,
EBVA. YUTIVKEETHBHRAAICL T —aViBRIcEIBLET .

AHE-ROHEE . BBLTVEAL-THD, APRROAL-THINTE-ZGE AL—TEECLIIAOEFHF L EBHFEESN NI TREEBDET,
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$ psql -h serverl -U postgres postgres -c "INSERT INTO testl t VALUES ( 1 )"
Cancel request sent
WARNING: canceling wait for synchronous replication due to user request

DETAIL: ** The transaction has already committed locally, but might not have been replicated to
the standby. **

INSERT 0 1

XCtrl+Ced—M1U92% . ERMICFrI I LEBWED. BENR>TEEEA,

D1 BLICERBICRET S, FBRPHROAL-THEREEROTBEABIES .
FRMANDYINBE A LB LIRF R IRICHBED R ETHBH. BNF S TTHETY,

FRPADYINBEZATIILL, AL—TDBERBERHEIHELZEANET  ZDAFNEMOLSCEEZONET,
BNEEICREEE) CENEZDBITT . EBCHFEDDDS . HAIVNIMEMBEZ TEH TELIVRETHIELEAONET,
EDLOLRITERLD . FTRREZRICIAADNVTIREMFEEEBELET.

Y2ADEIREE. AL—-TDEIRERA FT,
MEEZICLNEEFTERIMGS ], TT1IV) WHREBERBROIEEEITVET,

[ Application | [ Application |
Read write I .I Read write

T %o e 1 il
[ PostgresqL | PostgresqL | [ PostgresqL | [ PostgresqL |
T [ [ |

I I e I B O B o —

Master Slave Master Slave

STave FaiJure
1) AL—J DB e E £
immediateZ7YavICTELE, Fzldpostgres AT ANk TRB CHRILIES e R £ S BET,
AL—JICTETLET,

$ pg_ctl -w -m immediate stop

Q) AL—JOREEERICTEREERM
SERERDAEICEZEHHNETH, CCTldpg_isreadyIIV REFERALET,
pg_isreadydYVFEDIA 7V M=V TIDT, EED/)— FhbEITTEET,

$ pg isready -h server2 -U postgres -d postgres

server2:5432 - no response

(3) IEEHEAE—FICUINEZ
synchronous_standby_names/\IA—A%"[CERETHET. FERFADHREELDFT,

$ vi $SPGDATA/postgresqgl.conf

[ZFEAT]
synchronous standby names 'FIRST X (standby namel, standby name2, ...)'

[(EE#R]

synchronous standby names

$ pg_ctl reload

4) SERHAE— FORER
L7V —2avE— Y ERElasynolCE B SN B 2R LET,

$ psqgl -At -c "SELECT sync_state FROM pg stat replication;"

async

CNTI2ADEHNEN A RERBEICEIALEL, RELIVIIVIREETH I, J1/ VA — NERBRDIEEEITVET,
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544 BEMHERFIE(DAT— FER)
BETE LEOFIETRROBHEELES,

PostgreSQL 10.1

LI)G—2oavED1—H1d repuser
IAR/Ab—=TE . portlF5432%H A
LI —oavany MER

H—ONICIE) STV D
RAEIPICDONVTIFEE LI

B0 —E KBTI BEORMMTENEZONET

YAB/AL—TEE, IRIBELEHPGDATA, PGPORTIIEREEH
EEERIIEEOERATEDIAVINHEATION— RTINS CCTIIMER L FETEMR

% 5.27 EER O30

I8, AL=T1, AL=T2M3 B DART — FHERK (RAM B EZNFN serverl,server2,server3& Rt T3)
AL—J1HEEAE— K (synchronous_commit=on, synchronous_standby_names="server2')
AL—720EBHAE— R (synchronous_commit=off, synchronous_standby_names="")
AL—TRRY R 2BV A #EBEICEDS BB ETHE (hot_standby = on)

o ATIINILAVREETDIHIAIADEH

o FREHALIIT—2avDA VARV ABE (ZENHHRETHK)

EEE
1D i =K iR pg_basebackuptpg_rewindDfE V5 (F
1 | YA YAREAL—T OB BN BN THNBERNDE pg_basebackup YV FEFERALTITIAILINWD
o YMEEE
e promoteEFENHNAL—T DI (recovery.confHIER)
2 | YAA YAREAL—TDRERIFEER L TCE IR AT S pg_rewind XYV FEFERLTAIYF VD

3 | YR8 Y2AREAL—TDEINEZ AT RE

o FTEIFILE

o REILTVT—2avDA1 VA8V AEEWEEELL)

pg_rewind YV FEFERULGWTAIvF ) \vD

4 | Ab=71 | I2REAL-TOE BT AL

o AL—J0EE

R 0SS FIERAKXICTINEZ

5 | AL=TJ1 | I2REAL—T DEE B R AIRE

o AL—TJNEE

pg_basebackupdRY FEFEALTITMILINYD

6 | AL=72 | YJRBEAL-TDE BRI AT A8

o AL-JOEE

pg_rewind ¥V FEFERALBWTITIAILINYD

7 | Ab=72 | IAREAL-TDEHE BT AT AE

o AL—JNEE

pg_basebackupdYY FEEALTITAILINYY

8 | YAB. A | YAREAL—T2DEHEFB A8
L—71 i
o YR AL-T10EE

pg_rewind ¥V FeERALBVTITMILINYD

9 | YAB. A | JAREAL—T2DEEE A AT HE
L—J1 .
o AL—-JNEE

pg_basebackupdRY RFEFERALTIZMILINWY

5.4.41. 714 IA -1
AW A=NCOWTERELET,

5.4.42. RAAL—TADITANA—Y
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YA (serverl)lCT, EENFEE LB AICAL—T1(server) BV AN R K L B X

Application Application
Read write Read write
; B -4 & -4 &
[ PostgresqL [ PostgresqQL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

4

s

1

=]

Master Slavel Slavez 01d Master New Master New Slavel

Fai lover
(1) YA (server)DEELIEZ F &
immediateA7YavICTELE, Feldpostgres AT AN TEETHUBES R ESEFET,
YAB(serverl)l[CTEITLET,

$ pg ctl -w -m immediate stop
$ kill -9 “head -1 $PGDATA/postmaster.pid’

(2) YRR (serverl)DIL;EEERICTE B ERAN
SEREERDOAECEZSHHNFETH ., CCTldpg_isreadyIIV FEFERALET,
pg_isreadydYV REDFM47U M=V TTOT. FED/— FHDERITTEET,

$ pg_isready -h serverl -U postgres -d postgres

serverl:5432 - no response

() Ab—=T1(server2) BV AINR
Ab—T1server2) TETLET,

$ pg_ctl promote

M- )0JICFRREI EBENCE
"database system is ready to accept connections”

@) FTYAH (server2)DIL;EEERICTIE B HHER

$ pg isready -h server2 -U postgres -d postgres

server2:5432 - accepting connections

(5) Ab—T2(server3)DIL;EEL IR EHESE

$ pg_isready -h server3 -U postgres -d postgres

server3:5432 - accepting connections

(6) Y AN (server2)ICCTF—AEEFHNITA B EERER
7) Ab=T2(server3)lCTTF—ANMBIBEIN TN EEHESR

LETIPANA—N—FZETTT,
5.4.43. ERBMAL—TADTTINA—\

2B (serverl)/AL—T1(server2)F 4 MIPEENFKEUEIGEDAL—T2(server3) EFIYAINR K LB E
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Application Application
Read write Read write
[ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

[ 1] I l
o] || 1T HTF—1

Slavez 01d Master 01d Slavel New Master

Fai lover
(1) YRR (serverl)DEFUEE F 4
immediateZ7YavICTELE ., Fzldpostgres AT ANkl TRB CHRILIES e R ESBET,
Y28 (serverD)lICTERITLEY,

$ pg ctl -w -m immediate stop
$ kill -9 “head -1 $PGDATA/postmaster.pid’

) Ab—=T1(server2) DEFEEZ 4
immediateZ7YavICTZELE, Fzldpostgres AL ANk TRE CHILIES #RESEET,
Ab—T1server2)lCTETLET,

$ pg ctl -w -m immediate stop

$ kill -9 “head -1 $PGDATA/postmaster.pid’

(3) YA (serverl), AL—T1(server2) DIL;EERICTE B ERA
SERERDAEICEZHHNFETH, CCTldpg_isreadyIIV REFERALET,
pg_isreadydYV REDFM47U Y=L TTDOT. FED/— FHoEITTEET,

$ pg_isready -h serverl -U postgres -d postgres
serverl:5432 - no response

$ pg_isready -h server2 -U postgres -d postgres
server2:5432 - no response

4) Ab—T2(server3)BHIVAIN R
Ab—F2server3) TETLET,

$ pg ctl promote

XY—-NOJCTRABTHEEHSNGIE
"database system is ready to accept connections”

(5) YA (server3)DIE;EELMRICTIEE &HER

$ pg_isready -h server3 -U postgres -d postgres

server3:5432 - accepting connections

(6) FY AR (server3)lCTT—AEINITA B ERESR
UETIAAINA—N—-FETTT,

5.4.4.4. 714V I\YY

TTAIINDIZOWTEREHLET

5.4.4.5. [BYA3ERBE- FAL—-TELTIZMI YD

pg_basebackupZEFEALEITAIINWIICONTEHLES, MHBEFIELEFEFFLTT,
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YANEEREICLZITMNA— &, IBYARERIBIE— RETAL—TELELTUT —Ya ViR

Application Application
Read write Read write

X

)

[ PostgresqL | [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |
L 1]
0ld Master New Master New Slavel New Slavel New Master Slavez

FailBack
mEE/(SA—A
pg_basebackuplCHELBFREFLHLET,

%% 5.28 pg_basebackupCWHERELE

H-—N1 FEIT7AI Ro5A—4 X E fE AE
Y AR postgresql.conf | listen_address 0.0.0.0 2TOIP7 RLAVH DML DIER TR (FF(F3
Y AR postgresql.conf | max_wal_senders 2 WALAN—-LAT Va3V R 535 EE 2L L ZEETE

Mpg_basebackupdYVF
pg_basebackupdYYVEDERATVIVIFIRDENTT,

3% 5.29 pg_basebackup DA T3V
nE

ATav

-D <directory>

HAEZEEHTTILI MNIEEE.
WERWALTPAINEINYD PYTICEDH D, method IREA ) FLUTHHER,

-X <method>

--wal-method=<method>
o fetch :WALZPMILIERZICUNE

o stream:/\WOPYIER PICERFICWALEA M- LTINE

EAF(Cpg_basebackupEERITTBIHEEICE stream ZHEET .
fetch (FRIZICINE) TlE. BERWALTPIVDBIBREN D AT REMSEN H B8,

WALAM=IVDDIREICHRE LIELT)T — Y3y a0y b a#E A,
X stream EEYNTHERE
WERWALTPA LD BIBRENZDEHCEEZB MIET D,
ERA$ICpg_basebackupZEITTRIGE(CHERAERET TS,
UTISEETS,

-S <slot_name>
--slot=<slot_name>

o FHFICLIVT—2avAnv b EER T2 ENHD
o J2RDWALTRIBDZEEN+HTHEEEMHRTS

-R FIER Drecovery.confEER . HEICIEUTrecovery.confEMEBIE,

--write-recovery-conf

H— I\ oEREINDT AN KERE RETIEE
ERHICpg_basebackupEEITIRIGE(CHEMRERFT TS,

A RERINZASE T, JARCHTIHEEHIRTIEEEMET D,

-p ETIKRREEF S,

pg_basebackup MEBH(CHBLFOETIRINERE TS,

BADICEFTLESE. T-3RX=AD3 29054 ZH 8L TETKRN100% 2B X 255 0H
%,

v TRE-FeHEDE,
ETREBRELEDLEES . BELEFOTAIIREH N,

-r <rate>
--max-rate=<rate>

pg_basebackup CLIUT—2av A0y bhMEETEET, WALIRE A RKIC stream EIEETHE CWALERFFHERTEETN, A0V EIEETHE CLNHERICH
NFET, A0V EERTIERTHNIE. CORBETERTIONE ATT,

w71 IINOFIE
pg_basebackuplCAAYMEIEE T HEEELHLET,

1) IBYAH (server)DT—RR—2D5 A3 &4k
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IBY AR (serverl)lCTETLET,

S rm -rf SPGDATA/*

XSPGDATARIMSMCRSBEEERLTNBIGE . FDT71ILEHIBRLET,

¥$PGDATATALY NUEHIBR T 315 A (3. postgres I—F T$PGDATATALD MBI TER LD
HT4LD NOA—F—F=(3)—-3vaVERELET,

@) LFUT =300 n1ER

Y AR (server2)[CTETLET,

$ psql

=# SELECT pg create physical replication slot('slot server2',true); —— FE2)5A-H(CtruekisiE
pg _create physical replication slot

(slot_server2,0/96000090)
(1 17)

=# \x on

PREEFRRIE on TY,

=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]J-—-—————- t———————————
slot name
plugin
slot type
datoid
database

| slot server2
|
|
|
|
temporary |
|
|
|
|
|
|

physical

active —— FEAOYMIERASNTHLVEY false
active pid
xmin

catalog xmin
restart lsn

confirmed flush lsn

0/96000090 -— true®FEICID, EREERNSrestat_1sn&ERHE

(3) pg_basebackup YV RICT. FHIX AR (server2) Mo T—AR—=2AD 525 &IE—
[BYAA (serverl)lCTRITLET,

$ pg basebackup -h server2 -U repuser -D SPGDATA -X stream -S slot server2 -P -v -R
pg basebackup: initiating base backup, waiting for checkpoint to complete

pg basebackup: checkpoint completed

pg_basebackup: write-ahead log start point: 0/99000028 on timeline 32

pg_basebackup: starting background WAL receiver

138336/138336 kB (100%), 1/1 tablespace

pg_basebackup: write-ahead log end point: 0/99000130

pg_basebackup: waiting for background process to finish streaming ...
pg_basebackup: base backup completed

(4) recovery.confDEIE

[BYAA (server)ICTEFTLET,

pg_basebackuplCT-RAZFVaVEHRE LIZET. recovery.confMERKENZET,
ANV EIETELTLVBENDS, primary_slot_nameDIFEENHIET, LT EEFTLLET,

e primary_conninfo/Y3A—4(Capplication_name®BI ({EE .~ T4l MIwalreceiver)
® recovery_target_timeline/\IA—43B/0
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$ vi $PGDATA/recovery.conf

[#RERAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot server2'

EZEY

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server2 port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

recovery target timeline = 'latest'

HCEN
$ pg_ctl start

(5) F¥AH (server2)Dpostgresql.confOIEIE
YA (server2)ICTEITLET,

e synchronous_commit/ioX—20F 1k
e synchronous_standby_names/{5A—20F %1k

BV — 23V EEFHELET,
$ vi S$PGDATA/postgresql.conf

§ZES:0)
synchronous _commit = off
synchronous standby names

(&)

synchronous _commit = on

synchronous standby names = 'serverl'

REE R
$ pg_ctl reload

6) LFUT—2ava0v b D1ER
HAL—T1(server))ICTETLET,
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$ psqgl

=# SELECT pg create physical replication slot('slot serverl', true); = E2)\5A-B(CtruektsE
pg create physical replication slot

(slot_serverl,0/9A000060)
(1 17)

=# \x on

PEsERRIE on T,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]-—--———-

slot name slot serverl

plugin

slot type physical

datoid

database

temporary

active —— FEAAYMIEASNTEHLVES false
active pid

xmin

catalog xmin

restart lsn 0/9A000060 -— trueDEEICLD. EFKERIbrestat 1sn&iB#
confirmed flush lsn

(7) AL—J2(server3)ICCrecovery.confE1E
Ab—F2server3)lCTETLET,

primary_conninfo/Y5A—AMhost= |EHEEIE
primary_conninfo/Y3A—%(Zapplication_name®iBA1 ({EE T 74)l MIwalreceiver)
primary_slot_name/{3A—431E/0

recovery_target_timeline/ V5 A—4538/0

$ vi $PGDATA/recovery.conf

[#mERAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

[#mEik ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01/.pgpass'' host=serverl port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

g
$ pg_ctl restart

(8) Hi¥ A (server2) COLTTr—a mER

pg_stat_replicationsE1—#SRBULT, LT — Y3V THHIBERLET,
pg_replication_slotsEa—%#S8BULT. A0VM P T4 I THIEERERLET,
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=# SELECT * FROM pg_stat replication;
—=[ RECORD 1 J=———t———m——mm oo

pid

usesysid

usename
application name
client addr

46558

16384
repuser
serverl
<serverlIP>

PostgreSQL Enterprise Consortium

client hostname

client port 64897

backend start 2018-02-09 11:22:23.535181+09
backend xmin

state streaming
sent lsn 0/9A000140
write lsn 0/9A000140
flush 1lsn 0/9A000140
replay lsn 0/9A000140
write lag

flush lag

replay lag

——— AR-IVHH

sync _priority 1
sync_state sync --- EI#

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]-—------ e
slot name | slot server?2

active | t ——= 7H747

©) FHAL—T(server)TOL T —a U kEER

pg_stat_replicationsEa—%SBLT. LIT—Ya Bl THHIBERERLET,
pg_replication_slotsEa1—%S B LT, AOVM PO T I THREEHEZELET,

S psqgl

=# SELECT * FROM pg_stat replication;

[ RECORD 1 J-———t=—mmm oo
pid 97277

usesysid 16384

usename repuser

application name server3
client addr
client hostname
client port 52882

backend start 2018-02-09 11:55:20.971553+09
backend xmin

state streaming
sent lsn 0/9A000140
write lsn 0/9A000140
flush 1lsn 0/9A000140
replay lsn 0/9A000140

<server3IpP>

R QUSSYLY

write lag
flush lag
replay lag
sync priority
sync_state

——— R

CNICT, LT OERICEIBLELL,

o LJUS—v3v20vMER
e server2(YAA) =[R#I=> serverl(AL—71) = FERE=> server3(AL—72) DHAT—RLTIT—VaviERk

5.4.4.6. [HRYAIEA VARV ABEENM G TTMILINYD
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pg_basebackupEFEALEITAIINWIICONTEHLES, MHBEFIELEFEFRLTT,
VALV ARV AR E FAEICLZ 7TV A—N. . [BYARZREAE— FHIAL—TELEL TG —a ViR E

Read write Read write
[ PostgresqL | [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

1

=]

] [ 1
o=l | =T

[

L J

0ld Master New Master New Slavel New Slavel New Master Slavez

Fai IBack

[ WA PIIASES ]

1) Ab—=T2(server3)z—B{Z1E
Ab—72(server3)ICTEITLET,

$ pg _ctl stop

@) LIUT—oavza0v b ofEmk
YA (server2)lCTEITLET,

$ psql

=# SELECT pg create physical replication slot('slot server2',6 true); -— B2)WOA-HICtruetisE
pg_create physical replication slot

(slot_server2,0/96000090)
(1 17)

=# \x on

¥R TRIE on T,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]----——-

slot name slot server?2

plugin

slot type physical

datoid

database

temporary

active -— FEAOVMIFEASNTELVES false
active pid

xmin

catalog xmin

restart lsn 0/96000090 -— true®FEICID, ERERNOrestat_lsn%
confirmed flush 1lsn

(3) recovery.confDYERL
IBY AR (serverl)[CTETLET,

o LUTEHRELET,

$ vi S$PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server2 port=5432

application name=serverl sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'
recovery target timeline = 'latest'

(4) [HY A (serverl)Mpostgresql.confDIEIE
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[HYAA (server)ICT, IS5 A—RDRBETVET,

e synchronous_commit/$SXA—20D&E1L
e synchronous_standby_names/SSA—2ND&ENE
e pg_statsinfoDEMELEMELESNTVRIEE)

RELTT -3V DR EEEMLLET,

#HAL—TMDshared_preload_libraries/$5A—AIC pg_statsinfo BN ERESNTVBIGE T, EEAHFNTETICIS—HEELET,
pg_statsinfo DIEEZHIBRLET

$ vi S$PGDATA/postgresql.conf

§ZES:0)
synchronous_commit = on
synchronous standby names = '*'

shared preload libraries = 'pg stat statements,pg statsinfo'

(R ]

synchronous commit = off
synchronous standby names = ''
shared preload libraries = ''

(5) FAL—T(serverl)DIEHY
HAL—T(server)) ZH2EILET .

$ pg_ctl start

(6) HT¥ A (server2)Dpostgresql.confDIEIE
AR (server2)[CTETLET,

e synchronous_commit/SIA—20FZ1L
e synchronous_standby_names/{IA—20F %1k

BEALTIT -3V EEEMELET,
$ vi $SPGDATA/postgresqgl.conf

[#mERAT]
synchronous commit = off
synchronous standby names

(fm&E&]

synchronous_commit = on

synchronous standby names = 'serverl'

R EE R R
$ pg_ctl reload

@) LFIT—23>209 b O1ERL
#HAL—T1(server)ICTEITLET,
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$ psqgl

=# SELECT pg create physical replication slot('slot serverl', true); = E2)\5A-B(CtruektsE
pg create physical replication slot

(slot_serverl,0/9A000060)
(1 17)

=# \x on

PEsERRIE on T,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]-—--———-

slot name slot serverl

plugin

slot type physical

datoid

database

temporary

active —— FEAAYMIEASNTEHLVES false
active pid

xmin

catalog xmin

restart lsn 0/9A000060 -— trueDEEICLD. EFKERIbrestat 1sn&iB#
confirmed flush lsn

(8) AL—J2(server3)I[CTrecovery.confIE1E
Ab—F2server3)lCTETLET,

primary_conninfo/Y5A—AMhost= |EHEEIE
primary_conninfo/Y3A—%(Zapplication_name®iBA1 ({EE T 74)l MIwalreceiver)
primary_slot_name/{3A—431E/0

recovery_target_timeline/ V5 A—4538/0

$ vi $PGDATA/recovery.conf

[#mERAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

[#mEik ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01/.pgpass'' host=serverl port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

g
$ pg_ctl restart

9) Fi¥A S (server2) COLTIT—2aVmER

pg_stat_replicationsE1—#SRBULT, LT — Y3V THHIBERLET,
pg_replication_slotsEa—%#S8BULT. A0VM P T4 I THIEERERLET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

-[ RECORD 1 J-=—==t—=——————m
pid 12505

usesysid 16384

usename repuser

application name serverl

client addr <serverlIP>

client hostname

client port 58195

backend start 2018-02-07 21:55:00.722782+09
backend xmin

state streaming ——— AM—IUT
sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync _priority

sync_state

10) FIAL—T(serverl)TOL T —aUkESR

pg_stat_replicationst1—&SHULT. LIV —Ya B THEIBERRLET,
pg_replication_slotsEa—%#&HULT. ADYM PO T4 THZIE MR LET,

$ psqal

=# SELECT * FROM pg stat replication;

-[ RECORD 1 J-—==t——————————
pid 86651

usesysid 16384

usename repuser

application name server3

client addr <server3IP>

client hostname

client port 18206

backend start 2018-02-07 22:13:40.199786+09
backend xmin 606

state streaming -—— AM—3UT
sent 1lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync_priority

sync_state -—— JE[EEA

ChICT. L TFORRICEIBLELE,

o L)F—yavanyhEH
o server2(YAN) =F#A=> serverl(AL—71) -FEFHR-> server3(AL—72) DOAT—KLT)T —2a &R

5.4.4.7. [HY A% /IBAL—T 12211 1\9H

pg_basebackup EEALEIIMIIWDIICONTEREHLET ., MEIBEFIEZERUTT,

YA (serverl)/AL—T1(server2)Y4 MIEENFEEL, TTMINA—/\&. IYAA(serverl)/Ab—T1(server2)BTTDIREEICE IBLE LTI —YaVviERK
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Application Application
Read write Read write

[ PostgresqL

[ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

—
—
—
—
—
—
—
—
—
—

[

01d Master 01d slavel New Master New Master New Slavel New Slavez

Fai IBack

pg_basebackuplCHELEREICINTIE, UTERBRTHIZHERULET,
NAR2AREEEIE— RAL—TELTITIAILINYD ]

pg_basebackup CLIUT—YavA0ybhMEETEET, WALIREARKIC stream BIEETHE CWALEFFHEERTEETN, AOVMEIEETHE CLNHEERICH
NFT, A0V EEATEERTHNIE. COERETERTIONE L TT,

| WA PIIASE S}
pg_basebackuplCAAYMEIEE T HEEELHLETS.

1) IBY AR (serverl)DT—RAR—295 25 #HI k&
IBY AR (serverl)[CTETLEY,

S rm -rf SPGDATA/*

HKSPGDATARMMIRBEEERLTLRIGE . ZDT71ILEHIBRLET,

¥$PGDATATALY NUEHIBR T 15 A (3. postgres I—F T$PGDATAT ALY MBI TED LS
HHTAD MDA —+—FEI—3vaVERELET,

@) IBAL=T1(server2)DF—RR—2D5 25 %I k&

IBAL—T1(server2)lCCTEITLET,

S rm -rf S$SPGDATA/*

MEPGDATARMMIRSBEEER L TNBIGE . FDT7MILEHIBRLET,

¥$PGDATATALY MEHIBR T 215 A (3. postgres I—F T$PGDATAT ALY MBI TER LS
BFUDMNOA—F—F I —3IvvaVERELET,

B) LI —v3v209 b0 RL

¥ AR (server3)l[CTEITLET,

$ psqgl

=# SELECT pg create physical replication slot('slot server3',true); -— E2)\5A-8(CtrueEtsE
pg _create physical replication slot

(slot server3, 0/AD000090)
(1 17)

=# \x on

WERRRE on T,

=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]---—-—- tmm -
slot name slot server3
plugin

slot type physical

datoid

database

temporary

active —— FEAOVMIERASNTELVEY false
active pid

xmin

catalog xmin
restart lsn 0/AD000090 -— trueDEEICSD. EREENSrestat 1sn&ERa#
confirmed flush lsn
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(4) pg_basebackup YV RICT. FHiXAA (server3)MDT—AR—2AD 525 &IE—
[HY AR (server)ICTEITUET,

$ pg_basebackup -h server3 -U repuser -D $PGDATA -X stream -S slot server3 -P -v -R
pg_basebackup: initiating base backup, waiting for checkpoint to complete
pg_basebackup: checkpoint completed

pg_basebackup: write-ahead log start point: 0/3B000028 on timeline 2

pg basebackup: starting background WAL receiver

203852/203852 kB (100%), 1/1 tablespace

pg_basebackup: write-ahead log end point: 0/3B000130
pg_basebackup: waiting for background process to finish streaming
pPg_basebackup: base backup completed

(5) recovery.confDIEIE

IBY AR (serverl)[CTETLET,

pg_basebackuplCT-RATVaVEIEELEET. recovery.confBMERSNET,
A0V RERELTVSEN D, primary_slot_nameDIFENHNFT, L TEBELET,

e primary_conninfo/Y3A—4(Zapplication_name®BI (EE .~ T4l MIwalreceiver)
e primary_slot_name/{3X—43E0
e recovery_target_timeline/Y5A—538/0

$ vi S$PGDATA/recovery.conf

[#REEAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server3 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot server3'

[#mERiR ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server3 port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server3'

recovery target timeline = 'latest'

(6) FAL—T1(serverl)DF2E]
HAL—T1(server)E2EN LET,

$ pg_ctl start

@) LFIT—23>209 b O1ERL
#HAL—T1(server)ICTEITLET,
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$ psqgl

=# SELECT pg create physical replication slot('slot serverl', true); = E2)\5A-B(CtruektsE
pg create physical replication slot

(slot_serverl,0/AE000028)
(1 17)

=# \x on

PEsERRIE on T,

=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]J-—-—————- o
slot name | slot serverl
plugin |
slot type | physical
datoid |
database |
temporary |
active | —— FEAOVMIFERASNTELVEYD false
active pid |
xmin |
catalog xmin |
restartﬁlsn |
|

confirmed flush lsn

0/AE000028 -— trueDEEICLD. EFKERIbrestat 1sn&iB#

(8) pg_basebackup IV RICT. HAL—T1(serverl)hbTF—HAX-2H 528 &IE—
Ab—F2server2)lCTETLET,

$ pg_basebackup -h serverl -U repuser -D $PGDATA -X stream -S slot serverl -P -v -R
pg_basebackup: initiating base backup, waiting for checkpoint to complete
pg_basebackup: checkpoint completed

pg_basebackup: write-ahead log start point: 0/3B000028 on timeline 2

pg basebackup: starting background WAL receiver

203852/203852 kB (100%), 1/1 tablespace

pg_basebackup: write-ahead log end point: 0/3B000130

pg_basebackup: waiting for background process to finish streaming

pPg_basebackup: base backup completed

(9) recovery.confDIEIE

Ab—F2server2)lCTETLET,

pg_basebackuplCT-RATVaVEEELEET. recovery.confBMER SN ET,
A0V RERELTVSEND, primary_slot_nameDIFENHNFT, L TEBELET,

e primary_conninfo/Y3A—4(Zapplication_name®BI ({EE . T4l MIwalreceiver)
° primary_slot_name)\’?)‘-’iiﬁﬂﬂ
e recovery_target_timeline/Y5A—538/0

$ vi S$PGDATA/recovery.conf

[#mERHI ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=serverl port=5432
sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot serverl'

[#mERiR ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=5432
application name=server2 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

(10) FTAL—T2(server2) DELEN
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HAL—T2server2)EEBILET,

$ pg_ctl start

(11) ¥ A% (server3)D{E 1L
YR (server3)&ZIELET,

$ pg_ctl stop

(12) AL—T1(serverl)BEHY AN T
Ab—T1serverl) TETLET,

$ pg_ctl promote

XY—-NOJCTRABTHEEHSNGIE

"database system is ready to accept connections”
13) LIV —2av 20y b OIERL
#FAL—T1(server2)CTETLET,

$ psqal

=# SELECT pg create physical replication slot('slot server2',true); —— 2T A-H(CtruekiEE
pg _create physical replication slot

(slot_server2,0/AE000028)
(1 17)
=# \x on

WRERRE on TT,

=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]J-—-—————-

slot name slot server2

plugin

slot type physical

datoid

database

temporary

active -— FLAOVMIERASNTELVES false
active pid

xmin

catalog xmin

restart lsn 0/AE000028 -— true®FECID, EREEZNOrestat_1sn&:R
confirmed flush 1lsn

(14) FIAL—T2(server3)ICTrecovery.con fAERK
#FAL—T2(server3)lCTrecovery.confEERRLET,

e primary_conninfo/Y3A—4(Zapplication_name®BI (EE .~ T4l MIwalreceiver)
e primary_slot_name/{5XA—5MEHNN
e recovery_target_timeline/Y5A—5M:EN
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$ mv $PGDATA/recovery.done $PGDATA/recovery.conf
$ vi $PGDATA/recovery.conf

[#mERHT ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl0l/.pgpass'' host=server2 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

EZEY

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server2 port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

recovery target timeline = 'latest'

HCEN
$ pg_ctl start

(15) #Y¥AH (serverl)Dpostgresql.confDIEIE
VA8 (server)l[CTERITLET,

e synchronous_commit/ioX—20F 1k
e synchronous_standby_names/{5A—20F %1k

BV — 23V EEFHELET,
$ vi S$PGDATA/postgresql.conf
§ZES:0)

synchronous _commit = off
synchronous standby names = ''

[ ]
synchronous commit = on
synchronous_standby names = 'server2'

REE R
$ pg_ctl reload

(16) i AH (server) COLTUT —avkER

pg_stat_replicationsE1—#SRBULT, LT — Y3V THHIB R LIS,
pg_replication_slotsEa—%#Z8BULT. A0VM P T1ITHIEERERLET,
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=# SELECT * FROM pg_stat replication;
—=[ RECORD 1 J=———t———m——mm oo

pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent 1lsn

write lsn

flush 1sn
replay lsn
write lag

flush lag
replay lag

sync _priority
sync_state

12505

16384
repuser
server?2
<server2IP>

58195
2018-02-07 21:55:00.722782+09

streaming ——— AM—IUT
0/6A000818
0/6A000818
0/6A000818
0/6A000818

1
sync -—— [
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=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]-===——- -

slot name | slot serverl

active | t -—= 7O747

17) HAL—T1(server2) TOL TV —a keSS

pg_stat_replicationsEa—%SBLT. LIT—Ya Bl THHIBERERLET,
pg_replication_slotsEa1—%S B LT, AOVM PO T I THREEHEZELET,

S psqgl

=# SELECT * FROM pg_stat replication;

—=[ RECORD 1 J-===t==—————
pid 86651

usesysid 16384

usename repuser

application name server3

client addr <server3IP>

client hostname

client port 18206

backend start 2018-02-07 22:13:40.199786+09
backend xmin 606

state streaming —-—— ARU=35d
sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync priority 0

sync_state async -—— JERHA

=# SELECT slot name,active FROM pg replication slots;
slot name

slot server2
(1 row)

18) LU —y3v20v b OEIRAL—7)
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HAL-JCIRY2A R OOV MESEDHDES,

restart_Isn BIIC{ENTEOTVBIREETIEZ, YTARADVACUUM LB AE T 313ED
EEOTREEN BN, BIBRULET,

A0Y b OBIBRIZEESTITH78 . AL—TTHEITAIBETT,
Ab—F2server3)ICTETLET,

$ psqgl

=# SELECT slot name, actlve FROM pg replication slots;
slot name

slot server3
(1 row)

=# SELECT pg drop_ replication slot('slot server3');
pg_create physical replication slot

=# SELECT slot name FROM pg replication slots;
(0 rows)

CNICT, LT OERICEIBLELL,

o LJ7US—v3v20vMER
o serverl(YA%) =E#A=> server2(AL—71) = FE@EHA=> server3(AL—72) DART— KL IIT =3 ERk

5.4.4.8. AM{9FA—N1
2AVFA—-NCOWVTEEHLET,
5.4.4.9. BAAL—TAD AL yFA— I\

W2 YFA—\FIE
FHEFELLEICHTEIAR/AL—TDUINEZ FIETT, pg_basebackup®pg_rewindNFRETHBIEHIVTIVEFIETT,

FTEELEICTIZREAL—T10&RENETNBE A LTI — Y3 Vg RE

Application Application
Read write Read write
[ PostgresqL [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

_l_ | [ 1 4 1 4
| e I Flﬂff‘—-'i |70 g TITF -

T e — —f |

Slavez

Master Slavel Slavez New Slavel New Master

SwTtchOover

1) YRS (serverl)DIEEE1E
Y28 (serverl)lCTEITLETS,

$ pg _ctl stop -m fast

2) Ab—T(server2) DE
Ab—T(server2)[CTEITLET,

LITFDGEEICIEpg_rewind R ETT,

o FTEFL
° Hﬁﬂb?")’r—yajo)/fjl’ﬂjlﬂﬁg(%fﬁﬂ" L)
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$ pg_ctl promote

3) LIV —2av20v b OERk
AR (server2)[CTEITLET,

$ psqal

=# SELECT pg create physical replication slot('slot server2',true); —— 2T A-H(CtruekiEE
pg _create physical replication slot

(slot_server2,0/B40000C8)
(1 17)

=# \x on

WRERRE on TTY,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]J--—————-

slot name slot server2

plugin

slot type physical

datoid

database

temporary

active -— FLAOVMIERASNTELVES false
active pid

xmin

catalog xmin

restart lsn 0/B40000C8 -— true®FEICID, EREERNSrestat_1sn%
confirmed flush 1lsn

4) [HY A (serverl)Drecovery.confDYERL
UTZRHLET,

$ vi S$PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server2 port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot server2'
recovery target timeline = 'latest'

(5) IHY A (serverl)Mpostgresql.confDIEIE
[HYRA (server)IZ T, IS5 AR DA ETVET,

e synchronous_commit/\ZA—2D&EN1L
e synchronous_standby_names/{IX—3DE%h1E
e pg_statsinfo DEEIEEMELSNTIVDIHE)

BREALTIT—2a 0 EEEMELET,
#HAL—TDshared_preload_libraries/S5A—3(Z pg_statsinfo HNERESN TNBIH AT, EEFAHFNTEFT (LIS —HERELET,
pg_statsinfoDIEEZHIBRLET,

Page 84 of 285



PostgreSQL Enterprise Consortium

$ vi $PGDATA/postgresqgl.conf

(4R ]

synchronous commit = on

synchronous standby names tx!

shared preload libraries = 'pg stat statements,pg statsinfo'

[(fR&E&]

synchronous _commit = off
synchronous standby names "
shared preload libraries = ''

BEY
$ pg_ctl restart

(6) LFUT—ava0v b O1ERk
HAL—T (server])ICTEITLET,

S psqgl

=# SELECT pg create physical replication slot('slot serverl', true); -— B2)WOA-R(CtruettsE
pg_create physical replication slot

(slot_serverl,0/B4000028)
(117

=# \x on

WERRRIE on T,

=# SELECT * FROM pg_replication slots;
-[ RECORD 1 ]J--=-———- +

slot name
plugin
slot type
datoid
database

slot serverl

physical

temporary
active
active pid
xmin

-— FEAOYMIFEASNTHLVESD false

catalog xmin

restart lsn 0/B4000028 -— trueDEECID. EREHRN S restat 1snER#

confirmed flush lsn
(7) Hi< A (server2)Dpostgresql.confDIEIE
YA (server2)lICTEITLET,

e synchronous_commit/\IXA—2DHFH1E
e synchronous_standby_names/SSA—20DF L

BEIL I —2avDEEERMELES,
$ vi S$PGDATA/postgresql.conf

[Hm&RAT]
synchronous commit = off
synchronous standby names

[fR&k]
synchronous commit = on
synchronous standby names 'serverl’

BREERB
$ pg_ctl reload
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(8) AL—T2(server3)lCCrecovery.confIEIE
Ab—F2server3)lCTETLET,

primary_conninfo/Y5A—=30Thost= |EHEEE
primary_conninfo/YIA—4(Capplication_name®BII ({EE ./ TI4) MIwalreceiver)
primary_slot_name/{3X—53B/0

recovery_target_timeline/ V3 A—453B/0

$ vi $PGDATA/recovery.conf

RE 00
primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=12079
sslmode=disable sslcompression=1 target session attrs=any'

[#REER ]

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=12079
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

BEY
$ pg_ctl restart

) FiIA S (server2) COLTT—aVvmER

pg_stat_replicationsEa—%SBULT. LT —Ya B THHIBEERLET,
pg_replication_slotst'1—%B8BL T, AOYMTOT1 I THIBERERLET,

$ psqgl

=# SELECT * FROM pg_stat replication;

—=[ RECORD 1 J-=—==t—=—————
pid 12505

usesysid 16384

usename repuser

application name serverl

client addr <serverlIP>

client hostname

client port 58195

backend start 2018-02-07 21:55:00.722782+09
backend xmin

state streaming ——— AM—-3UT
sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync _priority 1

sync_state sync -—- EI#

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]------- Hmmmmmm

slot name | slot server?2
active | t ——= 7547

(10) FrAL—T(serverl) COLTVr—2a iR

pg_stat_replicationstEa—%SBULT, LITr—2aviBmTHIEEERELET,
pg_replication_slotsEa—%S B LT, AOVM PO T I THREEHEZELET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

—[ RECORD 1 J-===t————————— o ———————
pid 86651

usesysid 16384

usename repuser

application name server3

client addr <server3IP>

client hostname

client port 18206

backend start 2018-02-07 22:13:40.199786+09
backend xmin 606

state streaming -—— AM-3VT

sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync _priority 0

sync_state async -—- JEREH

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]

slot name | slot serverl

active | £

LLET2AvFA—=NNET LELE,
5.4.4.10. ERPAL—TADRIYF A -\

W2 VFF—\FIE

HEFELLECHITEIA/AL—TDYINEZ FIETYT, pg_basebackup®pg_rewind NFRETHBIEHIVTIEFIETT,
FHEELEICTIAREAL - 20BN ETINER LTI —Ya VBB
Read write Read write
[ PostgresqL | [ PostgresqL | [ PostgresqL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

4 T

_ 11 [ [ 1
e

] 5 e O | O

— ___ S — —

Master Slavel Slavez New Slavel New Slavez New Master

SwitchOver
(1) ¥ A8 (serverl)DIEEZELE
I3 (server)ICTETLET,

$ pg_ctl stop -m fast

) Ab—=T(server3)DF#&
Ab—T(server3)[CTEITLET,

LTOBEICEpg_rewind RETT,

o FtEIFIE
o LIUT—2avDAV AR ABE WMEEELEL)
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$ pg_ctl promote

3) LIV —2av20v b OERk
Y AR (server3)[CTEITLET,

$ psqal

=# SELECT pg create physical replication slot('slot server3',true); —— 2T A-H(CtruekiEE
pg _create physical replication slot

(slot_server3, 0/BA0000CS)
(1 17)

=# \x on

WRERRE on TTY,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]--=-==—-

slot name slot server3

plugin

slot type physical

datoid

database

temporary

active —-— FEAOYMIERASNTEHLVES false
active pid

xmin

catalog xmin

restart lsn 0/BA0000CS -— true®FEICID, EREERNSrestat_1sn%
confirmed flush 1lsn

4) [HY A (serverl)Drecovery.confDYERL
UTZRHLET,

$ vi S$PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server3 port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot server3'
recovery target timeline = 'latest'

(5) IHY A (serverl)Mpostgresql.confDIEIE
[HYRA (server)IZ T, IS5 AR DA ETVET,

e synchronous_commit/\ZA—2D&EN1L
e synchronous_standby_names/{IX—3DE%h1E
e pg_statsinfo DEEIEEMELSNTIVDIHE)

BREALTIT—2a 0 EEEMELET,
#HAL—TDshared_preload_libraries/S5A—3(Z pg_statsinfo HNERESN TNBIH AT, EEFAHFNTEFT (LIS —HERELET,
pg_statsinfoDIEEZHIBRLET,
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$ vi $PGDATA/postgresqgl.conf

[#mERAT]
synchronous commit = on
synchronous standby names tx!

shared preload libraries = 'pg stat statements,pg statsinfo'

[#REEtR ]

synchronous _commit = off
synchronous standby names
shared preload libraries =

(6) FAL—T1(serverl)DF2E]
HAL—T1(serverl)EEEILET,

$ pg_ctl start

7) LIV —230209 b D1ER
HAL—T1(server))ICTETLET,

S psqgl

=# SELECT pg create physical replication slot ('slot serverl', true); -— B2 A-HICtruetisE
pg_create physical replication slot

(slot_serverl, 0/BA000028)
(1 17)

=# \x on

YRR FRIE on TT,

=# SELECT * FROM pg replication slots;
-[ RECORD 1 ]--————-

slot name slot serverl
plugin

slot type physical

datoid

database

temporary

active —-— FEAOYMIFERASNTEHLVES false
active pid

xmin

catalog xmin
restart lsn 0/BA000028 -- trucOFECLD. EREENMbrestat_1sn%dl
confirmed flush 1lsn

(8) AL—J2(server2)lCCrecovery.confIE1E
AL—T2server2)lCTETLET,

e primary_conninfo/Y3A—4(Zapplication_name®BI (EE .~ T4l MIwalreceiver)
e primary_slot_name/{3X—43E/0
® recovery_target_timeline/{5X—%4
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$ vi $PGDATA/recovery.conf

[#RERAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=5432
sslmode=disable sslcompression=1 target session attrs=any'

(R

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=serverl port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

BEHY
$ pg_ctl restart

9) YA S (server3) TOL TG —a iER

pg_stat_replicationsE1—&SHULT. LIV —Ya B THIBEHRELET,
pg_replication_slotsEa—%S LT, ADYM PO T4 THEIE TR LET,

$ psql

=# SELECT * FROM pg stat replication;

-[ RECORD 1 J-—==t—=———————— - —————
pid 12505

usesysid 16384

usename repuser

application name serverl

client addr <serverlIP>

client hostname

client port 58195

backend start 2018-02-07 21:55:00.722782+09
backend xmin

state streaming -—— AM—-IVT
sent_lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync_priority 1

sync_state async -—— JERHA

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]---——--—- e

slot name | slot server3

active | t — e

(10) FHEAL—T1(server)TCOLTUT—avkER

pg_stat_replicationsEa—%SBULT. LT —Ya Bl THHIBEERLET,

pg_replication_slotst'1—%B 8L T, AOYMTOT1 I THIBERERLET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

-[ RECORD 1 J-=—==t—=——————m
pid 86651

usesysid 16384

usename repuser

application name server?2

client addr <server2IP>

client hostname

client port 18206

backend start 2018-02-07 22:13:40.199786+09
backend xmin 606

state streaming ——— AM—IUT
sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync _priority 0

sync_state async -—- JERHA

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]------- Hmmmmmm

slot name | slot serverl
active | t ——= 7H747

LLET219FA—1\DSET LELEE,

5.4.4.11. Z49F I\vD

AAYF DI ONWTRELET,

5.4.4.12. R E— FAL—THBIAIAD R 9F INvD

FHAIE— FAL—TICloTUVEIBY AR EY ARICIRIREE B A 9F W 2N TR BELET .

FHE— FAL—TJIC TUVEIRY AR EYAREL TEIRS B2 LT —Ya VBRI
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Ab—T1server)ICTEITLET,
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$ pg_ctl promote

(3) [HYAA (server2)Drecovery.confDYERL
UTZRHLET,

e primary_conninfo/Y3A—4(Zapplication_name®BI (EE T4l MIwalreceiver)
e primary_slot_name/{3X—43EN
e recovery_target_timeline/VYIA—33B/0

$ cp S$PGDATA/recovery.done S$PGDATA/recovery.conf
$ vi S$PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=5432
application name=server2 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

(4) Hi¥ A (serverl)Dpostgresql.confDIEIE
Y AB (server)ICTEITLET,

e synchronous_commit/\ZA—=20F 1L
e synchronous_standby_names/{oA—20&F %1k

BEALTIT -3V EEEMELET,
$ vi $PGDATA/postgresqgl.conf

(4R ]
synchronous commit = off
synchronous standby names

[k ]
synchronous_commit = on
synchronous_standby names = 'server2'

BREERB
$ pg _ctl reload

(5) FHTAL—T1(server2) DL EN

$ pg_ctl start

(6) AL—T2(server3)Drecovery.confDIERL
UTEREHLET,

primary_conninfo/$3A—4MThost= |EF 3 EIEIE
primary_conninfo/YIA—4(Capplication_name®BI ({EE. T4 FMIwalreceiver)
primary_slot_name/{ZA—5{E1E

recovery_target_timeline/Y3A—4380
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$ vi $PGDATA/recovery.conf

[#mERHT ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=5432
sslmode=disable sslcompression=1 target session attrs=any'

primary slot name = 'slot serverl'

EZEY

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=server2 port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

recovery target timeline = 'latest'

(7) AL=T2(server3)DEIEE)

$ pg_ctl restart

(8) I AN (serverl) TOL TG —a iER

pg_stat_replicationst1—&SHULT. LIV —Ya B THIBERRELET,
pg_replication_slotsEa—%S LT, ADYM PO T4 THEIE TR LET,

$ psql

=# SELECT * FROM pg stat replication;

-[ RECORD 1 J-—==t—=———————— - —————
johel 12505

usesysid 16384

usename repuser

application name server?2

client addr <server2IP>

client hostname

client port 58195

backend start 2018-02-07 21:55:00.722782+09
backend xmin

state streaming -—— AM—-IVT
sent_lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync_priority

sync_state

9) AL—T1(server2) TOLTIT—a v HERR

pg_stat_replicationsE1—&SHULT, LIV —Ya B THEIBERRLET,
pg_replication_slotsta—%&8BULT, ADYM 7D T4 I THIBERERLET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

-[ RECORD 1
pid
usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent 1lsn

write lsn

flush 1sn

replay lsn
write lag

flush lag

replay lag

sync _priority
sync_state

86651

16384
repuser
server3
<serrver3IP>

18206
2018-02-07 22:
606

streaming
0/6A000818
0/6A000818
0/6A000818
0/6A000818

LLET2AyF N2 T LELE,

e

13:40.199786+09

——— AR-IVHH

-—- FERH

5.4.4.13. ERHE— FAL—THHIAIAD R YF I\vD

EREAE— FAL—ThBIAIA R YF NI DWVTRELET

FRHE- FAL—TCHHTUVEIBR AR EY AR ELTRIRS B LT —Ya v
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$ pg_ctl promote

3) LT =23y a0y b DYER
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$ psqgl

=# SELECT pg create physical replication slot('slot server2', true); = E2)\5A-B(CtruektsE
pg create physical replication slot

(slot_server2,0/BB0O000CS)
(1 17)

=# \x on

PEsERRIE on T,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]-—--———-

slot name slot server2

plugin

slot type physical

datoid

database

temporary

active —— FEAAYMIEASNTEHLVES false
active pid

xmin

catalog xmin

restart lsn 0/BB0000CS -— trueDEEICLD. EFKERIbrestat 1sn&iB#
confirmed flush lsn

(4) [HY A (server3)MDrecovery.confDYERL
UTERHLET,

e primary_conninfo/Y9A—4(Capplication_name%iBMN (FE. T 74)L MIwalreceiver)
e primary_slot_name/{3X—438/N
e recovery_target_timeline/V5A—453B/0

S cp S$PGDATA/recovery.done S$PGDATA/recovery.conf
$ vi $PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

recovery target timeline = 'latest'

BEH
$ pg _ctl restart

(5) HTY A (serverl)Dpostgresql.confDIEIE
I A8 (serverD)ICTERITLEY,

e synchronous_commit/{ZA—=20F 1k
e synchronous_standby_names/{IA—30F %1k

BREALTIT—2avnEEZEMELET,
$ vi S$PGDATA/postgresql.conf

(4R ]
synchronous commit = off
synchronous standby names

(R
synchronous_commit = on
synchronous_standby names = 'server2'

$ pg_ctl reload
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(6) FI¥ AR (serverl) TOL T —a g

pg_stat_replicationst1—&BHULT. LIV —Ya B THEIBERRLET,
pg_replication_slotsEa—%S LT, ADYM PO T4 THZIE MR LET,

$ psql

=# SELECT * FROM pg stat replication;

-[ RECORD 1 J-—==t——————————
pid 12505

usesysid 16384

usename repuser

application name server?2

client addr <server2IP>

client hostname

client port 58195

backend start 2018-02-07 21:55:00.722782+09
backend xmin

state streaming -—— AM—IUTH
sent 1lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync_priority 1

sync_state sync -—— [

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]---———- e e

slot name | slot serverl
active | t - 7747

(7) Ab—=T1(server2) TOL TG —3 UHER

pg_stat_replicationsEa—%S LT, LTr—2aviEm THIEEHERLET,
pg_replication_slotst'1—%Z8BUL T, A0V TOT1 I THIBERERLET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

—=[ RECORD 1 J=———t———m——mm oo
pid 86651

usesysid 16384

usename repuser

application name server3

client addr <server3IP>

client hostname

client port 18206

backend start 2018-02-07 22:13:40.199786+09
backend xmin 606

state streaming ——— AM—IUT

sent lsn 0/6A000818

write lsn 0/6A000818

flush 1lsn 0/6A000818

replay lsn 0/6A000818

write lag

flush lag

replay lag

sync _priority 0

sync_state async -—- JEREH

=# SELECT slot name,active FROM pg replication slots;
-[ RECORD 1 ]--—---- oo

slot name | slot server?2

active | t -—= PH747

8) LAV —yav a0y b odEIRAL—7)

TTAIWA—=NREDENELTIE, FIAL—TICIBIAIBFAR O A0 M ERZENHDET,
restart_lsn B {ENFEOTWBIRETIE. YTAADVACUUM LB ZRET3LEED
EBOTREEN BN, BIBRULET,

A0Y b OHIBRIZEESR TITH7 . AL—T THRITRAIAETT,
Ab—F2server3)lCTERLET,

$ psql

=# SELECT slot name FROM pg replication slots;
slot name

slot server3
(1 row)

=# SELECT pg drop replication slot('slot server3');
pg _create physical replication slot

=# SELECT slot name FROM pg replication slots;
(0 rows)

UET2AyF NWONE T LELE,

5.4.4.14. pg_rewindZE A LEATYF IivD

pg_rewind &FE A LEAMYF INWWDICOWTERELET,

pg_rewind(FRM4 L4 VDINEZLTVT— 23V eBRIEISEIHEETT . TR A-TINISAARY-ADF2AEBERIoNIKEBICBNET, E0LH
pg_rewind £ DEEE. BEDAMVFA—NEFERUTT . 31 L1 VDRIERNDY—ADZ230OW ALEE RT3, BEFENDEINEpg_baseback(cLd
BRENEETY, CNICEDAMYFA—1\BE, IBYAIER BICHAL—TELTREIS BRI ENTEET,

AMYF A=~ . pg_rewind CIHYARZFH AL—TELTRLEL IV — Va3 Vg R
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Read write Read write
[ PostgresqL | [ PostagresqL | [ PostgresqQL | * [ PostgresqL | [ PostgresqL | [ PostgresqL |

g s s

e o

Master Slavel slave2 01d Master Mew Master Mew 5Tavel
Switchover
Application [ AppTication | [ AppTication
Read write Read write split Read write

Brain

| PostgresqL | | PostgreSQL | | PostgreSQL |

[ Postoresal | | | [ Postoresal | | | [ Postoresal | *
| e | | e e

01d Master New Master New Slavel New Master New Master New Slawvel

07d Master Return

[ AppTlication | [ AppTication Application
Read write split Read write Read write

Brain

1T

niT
| Plustgr‘esiL | | PIstgr‘eSQL | | PostgreSQL | * | Plustgr‘eSQL | | Pfstgr‘eSQL | | PostgresqL |
New Master New Master New Slawvel New Slavel New Master New S5Tave2
SwitchBack
mEE/SA—A
pg_rewind[CHELREETLHLET,
3 5.30 pg_rewind ([CIHEIZERTE
H—N FEIFAIN AP St FKEE AE
pg_rewind | postgresqgl.conf | full_page_writes on FIVIRAV MEDEFEF. TAAIR-IDERNBEWALICESIA
ETH-N ,
pg_rewind | postgresql.conf | wal_log_hints on EVREYNE#FHBFEfUll_page_writes®EITT3,
ETY-N
Hpg_rewindIYVF
pg_rewind XV RDELBATVaVEROENTT,
% 5.31 pg_rewind DA T3y
ATay RE
D <A3=5vyry524> pg_rewindER1TLU. Y—ADI 28 DR BICE SR BV A EIETET B,

source-server="<Y—2D324%>"

RHAHRTHEY- AV EH/ELET . ECROEH{XFIERALET,

host: Y—ADI2RMDKRA MG F P RLA
port: Y—2ADZAADR— FEF

dbname:Y—ADI A8 DEHEET —AN—24
user:Y—2D3 28 DERK 1Y

P ETRREVR-PLTRTTS.

w7V FIE
KERNCYAR TR E) IS A-ADRENSN TR ERTIRELET
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1) YAADEHEE L

pg_rewind #ERAT3ICEEREFLTILENRHIFET,

FIE L IBYASE— BEE L. EEFELESEET,
EE(CLNEREICEEPELENTEGIVMRETEpg_rewind FERATEEE,
05 EE. pg_basebackup EEALET,

$ pg_ctl stop -m fast

) AL—Tserver2) DF#&
Ab—T(server2)[CTEITLET,

o FTEIZIE
o RHILIVT—vavdM VARV ABEWMIEEERL)

$ pg_ctl promote

(3) [HY A (serverl)Dpostgresql.confDIEIE
[HYRA (server)IZ T, IS5 XA—RDFFEETVET,

e synchronous_commit/\ZA—2DEN1L
e synchronous_standby_names/{SX—3DE%h1E
e pg_statsinfo DEIEEMELSNTIVDIHE)

BREALTIT—2a 0 EEEMELET,
#HAL—TDshared_preload_libraries/S5A—3(Z pg_statsinfo HNERESNTNBIHEIE. EEAHFNTEFT (LIS —HERELET,
pg_statsinfoDIEEZHIBRLET

$ vi $PGDATA/postgresqgl.conf

[#mERTT]

synchronous commit = on

synchronous standby names = '*'

shared preload libraries = 'pg stat statements,pg statsinfo'

[fR&]

synchronous commit = off
synchronous standby names
shared preload libraries =

@) ATV T IR BBIR BE B 1R BT 8h. IBY A A (serverl) E B EFEEI L.
T—HREEHTD

$ pg_ctl start
$ psqgl
=# select * from test;

=# insert into test values (4);
INSERT O 1
=# select * from test;

(5) pg_rewind DEFTDREH, IBYA A (server)) FIEEE LTS,
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$ pg_ctl stop -m fast

(6) IHYAA (serverl)[CTpg_rewind DEFT

$ pg_rewind -D S$SPGDATA --source-server="host=server2 port=5432"
servers diverged at WAL location 0/D0000098 on timeline 45
rewinding from last common checkpoint at 0/D0000028 on timeline 45
Done!

@) LU —vavany b ok
VAR (server2)[CTEITLET,

$ psql

=# SELECT pg create physical replication slot ('slot server2', true); -— B2)TA-RCtruetEE
pg_create physical replication slot

(slot_server2,0/D00000C8)
(1 17)

=# \x on

YRR FRIE on TT,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 J-—-—-————- tm——————

slot name slot server?2

plugin

slot type physical

datoid

database

temporary

active -— FEAOVMIFERASNTELVES false
active pid

xmin

catalog xmin

restart lsn -— trueMEECID. MEREHNOrestat 1snER#
confirmed flush 1lsn

(8) recovery.confDYERK
[BYA A (server)ICTEITLET,

UTZEELET,

primary_conninfo/Y3A—4(Capplication_name®iBII (&~ T74)l MIwalreceiver)
primary_slot_name/$3X—53E/0

recovery_target_timeline/$5A—43&N

$ cp S$PGDATA/recovery.done S$PGDATA/recovery.conf
$ vi S$PGDATA/recovery.conf

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01/.pgpass'' host=server2 port=5432
application name=serverl sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

recovery target timeline = 'latest'

) FiAL—T(serverl) DT EN
FHFAL—T(serverl)&EEILET,

$ pg_ctl start

(10) FAL—T(server))ICTTF—HHERR
pg_rewindlCLD, T—ANERICEEFRINTNB_EEERLET,
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$ psqgl

=# select * from test;

(11) #Y¥AH (server2)Dpostgresql.confDIEIE
VAR (server2)[CTRITLET,

e synchronous_commit/ioX—20F 1k
e synchronous_standby_names/{5A—20F 1L

BV — 23V EEFHELET,
$ vi S$PGDATA/postgresql.conf

§ZES:0)
synchronous commit = off
synchronous standby names

[ ]
synchronous commit = on
synchronous standby names = 'serverl'

REE R
$ pg_ctl reload

12) LT =320 bOYERL
HAL—T1(server))ICTETLET,

$ psql

=# SELECT pg create physical replication slot('slot serverl', true); = FE2)5A-H(CtruekisiE
pg _create physical replication slot

(slot_serverl,0/D0000028)
(1 17)

=# \x on

PREEFRRIE on TY,

=# SELECT * FROM pg replication slots;

-[ RECORD 1 ]-—-———-

slot name slot serverl

plugin

slot type physical

datoid

database

temporary

active -— FLAOVMIFERASNTELVES false
active pid

xmin

catalog xmin

restart lsn 0/D0000028 -— trueMiEECID. MERE#Nbrestat 1snERH
confirmed flush lsn

(13) AL—72(server3)IZTrecovery.confIEIE
Ab—T2(server3)ICTEITLET,

e primary_conninfo/Y5X—AMThost= &R EEE
e primary_conninfo/Y3A—4(Zapplication_name®BI (EE . /T4l MIwalreceiver)
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e primary_slot_name/{3X—43E/N
e recovery_target_timeline/\IA—538/0

$ vi S$SPGDATA/recovery.conf

[#REAT]

standby mode = 'on'

primary conninfo = 'user=repuser passfile=''/home/pl01/.pgpass'' host=server2 port=5432
sslmode=disable sslcompression=1 target session attrs=any'

[#REER ]

standby mode = 'on'

primary conninfo = 'user=repuser passfile='"'/home/pl01l/.pgpass'' host=serverl port=5432
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

recovery target timeline = 'latest'

BEY
$ pg_ctl restart

(14) Fi¥ A8 (server2) COL T —aVkESR

pg_stat_replicationst1—&SHULT. LIV —Ya B THEIBERRLET,
pg_replication_slotsEa—%#&HULT. ADYM PO T4 THZIE MR LET,

$ psql

=# SELECT * FROM pg stat replication;

-[ RECORD 1 J-—==t——————————
pid 82328

usesysid 16384

usename repuser

application name serverl

client addr 172.16.25.111

client hostname

client port 63206

backend start 2018-02-28 22:40:16.337761+09
backend xmin

state streaming -—— AM—3UT
sent 1lsn 0/D0019538

write lsn 0/D0019538

flush 1lsn 0/D0019538

replay lsn 0/D0019538

write lag

flush lag

replay lag

sync_priority

sync_state

15) HIAL—T(server)TOL TV —aiER

pg_stat_replicationst1—&SHULT. LIV —Ya B THIBEHRELET,
pg_replication_slotsEa—%SHULT. ADYM PO T4 THEIE TR LET,
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$ psqgl

=# SELECT * FROM pg_stat replication;

—[ RECORD 1 J-===t————————— o ———————
pid 51369

usesysid 16384

usename repuser

application name server3
client addr 172.16.25.143
client hostname

client port 47281

backend start 2018-02-28 23:02:39.56715+09
backend xmin

sent lsn 0/D0019538

write 1lsn 0/D0019538

flush 1lsn 0/D0019538

replay lsn 0/D0019538

write lag

flush lag

replay lag

sync priority

sync_state -—- JEREH

(16) YRR, AL—TEH8M LA VID W RI> TSI EE /RT3,

B4 LS54 VIDDEVFICIE. pg_controldata ¥V FEFERT 3,

B (CIERFF TODRA U FRITEHDRA L1 VID THBH.

B4 LA VID BRI TWVEWEEF, IARCTF VDRI Vb EITHR . BRERLET,

[YAR (server?2) ]

$ export LANG=C

$ pg_controldata | grep " TimeLineID"
Latest checkpoint's TimeLineID: 46

[AL—T1 (serverl) ]
$ export LANG=C

$ pg controldata | grep " TimeLineID"
Latest checkpoint's TimeLineID: 46

[AL—T2 (server3) ]

$ export LANG=C

$ pg_controldata | grep " TimeLineID"
Latest checkpoint's TimeLineID: 46

Hpg_rewind FRABOTE S
o FEEFELNMBHE

pg_rewind@E{TTRT—ARN—2ADFARFEER T LN ENTEE,
MEBEEEECINEEFIETEGIMEA . pg_rewind (IEATEE L, pg_basebackup EFEALET,

o E—A4LIMVDIGAEIERERA

pg_promoteERITEFICIBAL—TEHIARIILESZE . FIYAZDEA LF4 VIDIFEDLIELVES.
HYAREIRYARADAA L1 VIDIFEIUIKEETY
COBEEF pg_rewind [FETTEEEA,

o ETHFEALATERRHOBMEE
pg_rewindICLBTTMIVI WO DR ERRIE2ODERNEREINET,

Stepl. pg_rewindICLPEZFRL (IHYAADWALZER)
Step2. WALBERICLBEBLMTE (FIYAAOWALEER)

YA TRERHFNHBI5E(E. Step LTI TR T LTEStep 2 CHRNHMNDET,
#ERELT. pg_basebackupDANIENB G EEHNFET,
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FHIAIFHEEOW AL EHIBRSN TG E(E, Bl T3L5(CStep2 TIT—ERBAIAEEEHIET, ZDHZBEEpg_basebackup
A EEENET,
pg_rewind(F7TM A=\~ HENBEMEBENTICEITTEIENRIVITT,

e [AYARDWALIREE

[HIYZADEZRLVICHERZIBIZAIOWALDEHIBRENTVSIHZE . pg_rewind FKRELET,
BIZZIBIANEEICLNRERFOR D TEER T VLB ELEICRELET,
pg_rewind BITRICRDIOBIS—HHELELET,

could not open file "/home/pg96/pg%96 data/pg xlog/0000000D00000002000000CE" :
such file or directory

could not find previous WAL record at 2/CF000140
Failure, exiting

pg_rewind RN T BMEIMIRREE(d ry-run 7T VaV)ICCERICHERTIENTEET,

$ pg_rewind -D $PGDATA --source-server="host=server2 port=5432" --dry-run
servers diverged at WAL position 0/5015B70 on timeline 1

rewinding from last common checkpoint at 0/5015B00 on timeline 1

Done'!

| *vE—3Jlddry-runtFavniENEEERIUTY,

| pg rewindTIF—HFELETRIHE (AL—TOWALAIER) (3. CORREEICTREE TEETA.

| pg rewindCTIS—HFEAELBWT, BNoREETIHE (YAIDWALHIR) & TEEEN,
| BEOEARICOVTERE TS,

o HIVAIDWALRE

pg_rewind . FHAL—TEFHIAIOWALEE AT LT, FIYARERBILET,
HYARCFEBEEOWALTPA LD FES TGS . FIAL—THBLMTENTET ROTIF—HH—NOJICH AEShEEITET,
SRELTLTIT =230 209 bOBENE A TIN, FIRAAOW AL O BICTERE TS,

ERROR: requested WAL segment 0000000D00000000000000F3 has already been removed

o SALIIVDEZRL

pg_rewind(ZPostgreSQLI.6 DA LM VDEER LN TERLICH>TNET,
CNICENATVIN T LA VB RELTEH, IV EAL—T (LR T CEN/THETT,

e pg_rewind " REGIFE
pg_rewind(dA—5YreY—ADZ 23D L4 VID B3 IE LEHEICETHBETT,

FDEHRA LA VDB DN LB EIEE . pg_rewind ZEITIINEEHIEEA,
BIZEpg_rewind BITRICRDLIBAVE—INHEIZE . pg_rewind (FETETIC. LUBEOBREEHGELET,

servers diverged at WAL position 0/503A428 on timeline 2

no rewind required

5.4.4.15. AL—JEEIIC L3
AL—TEEHOREMIEOLEMRG. ERLE— M EHE— ML TEENET,

FRPE-FOHEE. AL-TEENT2IDEFHNEEZEE LBV, RBRISELEHNEE,
EFWZ . OUTIVIRETHBHREICL T —a v ERICEIBLEY,

FAHE-FOHER. AL—TEELIIIAIOEHFLEBNEZTENNVTKREEBDET,
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$ psql -h serverl -U postgres postgres -c "INSERT INTO testl t VALUES ( 1 )"
Cancel request sent
WARNING: canceling wait for synchronous replication due to user request

DETAIL: ** The transaction has already committed locally, but might not have been replicated to
the standby. **

INSERT 0 1

XCtrl+Ced—M1U92% . ERMICFrI I LEBWED. BENR>TEEEA,

DR BLICERBICRETILENHIET .
FRMANDYINBE A LB LIRF R IRICHBED R ETHBH. BNF S TTHETY,

FRPADYINBEZATIILL, AL—TDBERBERHEIHELZEANET  ZDAFNEMOLSCEEZONET,
BNEEICREEE) CENEZDBITT . EBCHFEDDDS . HAIVNIMEMBEZ TEH TELIVRETHIELEAONET,
EDLOLRITERLD . FTRREZRICIAADNVTIREMFEEEBELET.

Y2ADEIREE. AL—-TDEIRERA FT,
MEEZICLDEEBTERIMGS}, TV WHREBERBROIEEEITVET,

Application Application
Read write Read write
H ﬂ 3 e 1 H H

[ PostgresqL |

Lo

[ PostgresqL |

[ e
T

Tae- P

Master Slavel Slavez Master Slavel Slavez

[ PostgresqQL [ PostgresqL | [ PostgresqL |

! 1
= || BT

— S — ——

—

STlavel Failure

Read write Read write
[ PostgresqL | [ PostgresqL | [ PostgresqL | * [ PostgresqQL | [ PostgresqL | [ PostgresqL |

N 1
o || eI

S 5
=E || FEES FEED

— - - S

Master Slavel Slavez Master 0ld Slavel New Slavel

S1avel? Return
Q) AL—JORLEEFHE
immediateZ7YavICTELE, Frldpostgres TAOT ANk TRHE CHRILIES # R ESBET,
Ab—T1server2)lCTETLET,

$ pg_ctl -w -m immediate stop

@) AL—T1(server2) DILEEMRICTEEERLN
SEREERRDAEICEZHHNETH, CCTldpg_isreadyIIV REFERALET,
pg_isreadydYV REDFM47V Y=L TTDOT, FED/— FHoEITTEET,

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - no response

(3) EREAE—RICLINEZ
synchronous_standby_names/SA—3%"[CERETHET. FRBIDFRELLBNET,
YR (serverl)l[CTEITLET,
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$ vi $PGDATA/postgresqgl.conf

[ZE AT
synchronous standby names

[(EE#R]

synchronous standby names

$ pg_ctl reload

CNTI2AD B H MBI AT BEIKEE(CIB IR LE L,

@) Ab—T2(server3) 2R E— FTHEE
recovery.conf 771 JVEIEIELET,

e primary_conninfo/\9A—=430Thost= |FHEEIE
e primary_slot_name/\7A—ANEREEINTIRIHEEF. BE

$ vi S$PGDATA/recovery.conf

[ZEH)

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=server2 port=12079
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot server2'

(EE#&]

primary conninfo = 'user=repuser passfile=''/home/pl01l/.pgpass'' host=serverl port=12079
application name=server3 sslmode=disable sslcompression=1 target session attrs=any'
primary slot name = 'slot serverl'

$ pg_ctl restart

(5) Ab=T2(server3)ICTTF—ANRIBEIN D EERERR
BHE— FOAL—THEFSBR MG S &, 71O ERIBHDIEEETVET,

5.5. F&¥

5.5.1. SR 8B ¥ &k ) EE 52
PostgreSQL 9.0 CSRIERENEE SN TLIRE, AJv—N—VaVEICSREEDFHHAEEERLELTET,
o "I2ARL—YaV B IAANERRELTRIEENHIET,
o "LFUT—vavAnyhEREB LGS IMBREELET RBEROGESEHTLET.
o "LFUT—yavanyh & A0y M EREEE TRIEANBNET .
5 5.32 SREEREVRSRDESR

N—
Jay SHFLEEB mE BEIE/ISSA—S
9.1 HFEMEOR L R#E—-FOEE [NABDpostgresqgl.conf]
TFRRE COMMITREHICW ALDERESE T FCEREET D, synchronous_standby_names
T—RREEINTA—IVRED M- RFT
9.1 MM E pg_ctl promote AV FICLD F &
FENEDABEE BAREOTY REGN I S TaoTz,
HEE(Itrigger_file TERE LRI AICtouch IXV RET I IVEER T DA
R TH-fe,
9.1 SR L pg_stat_replicationtf 1—M3iB N [AL—TMDpostgresql.conf]
SRIKRIBIENE S 1L Y2 TD, AL—TADW ALEREH LUEADIKRIBIEFEZNE HICH> | wal_receiver_status_interval
Tzowal_receiver_status_intervalfSf@ TR,
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AHIEEAM

B=

B9E/SS5A—4

BN LE
SRIKRIBIEDNE S 1L

pg_last_xact_replay_timestampBI £ ? ;& N
AL—JICTRIEERASNERERERETS

9.2

T—RREENNTH—T VA
DFFE

R A K (Cremote_writeD BN
synchronous_commit®D;:ERALELT. on/off/locallCIIA .
remote_write NBIISN T,

AL=TDABRVCEEALFECERIL TS, TORF R TOSHNVILEGE.
WALIFHERT B,

[NARDpostgresql.conf]
synchronous_commit

9.2

A AKOR £

WAT—FLTVT—23aVnRE
AL—TICE5 T %2 B OSREERNRIBEE LT
JAZDETFERE

9.2

EEMEOM L
SRIKRIBIEDNE S 1L

pg_xlog_location_diffB8 £ ? ;& N

AL—J DRk @ AN E DIEEEN TLINEIRET2ONESZICHTE,
kL pg_stat_replicationE1—FSHBULTLVEN, OJDRIER/ 1 M
[CHME T ENRERL,

AREAHBICIN16ENE D& MIELTERFTED,

9.3

EEMEOR L
RBAIZBOZEIL

VEOSAACDINES
history 774 JLDBREICLNELE

9.3

EEEOMR L

DAT—FLIVG—2avnE8E %R
AT — RDSRERICH VT AL—TDEFHIAR FHEZ(C. AL—TESR D
#hvErge(c

9.3

EEREOENRE

FELBEOERERE

FELECT, UINIDOHEFTL, FIYIRAY MEEIEY 2F TR HE
BRI,

BERETFIVIRA Y P FBMIBICTEITLTCU

9.4

EEEOMR L
SATRAE

BELIIYT—2av0RE
AL—TJT@EAZ—ErERH(recovery_min_apply_delay)iESH3%ET.
YA THRE VI ATRDIEMESS L TOEIEISEER,

o —ERFMMNICYAITHIAARERE L THRISHNHE

o FEEICEEBEESOEANMDETHIHEMEETDS

[AL—TDrecovery.conf]

recovery_min_apply_delay

9.4

EEMEOM L
WALIREFORIE

LFUr—vavanyroxRE

A= CHELBWALEIRR TRIF UK (TR B EREL

BICEBAL-TERICTHREN. L TORIEISEER,
o JARDWALSBENBNEBNLSICERERET
o AEAOVMIHIER (FHRFELTNDEWALZREE)

[NARMDpostgresql.conf]
max_replication_slots

[AL—TMpostgresql.conf]
hot_standby_feedback

9.4

WELTT—Yay

WELIVT—avoBEHORE
TFLRAIVOEBERNARZH W TIEHMNEESNE,
o pg_logical_slot_get_changesfi%k

o pg_logicaI_sIot_peek_changesﬁ%ﬂl
WETEE
o wal_level#logicallZE%7E

o FMELIUT—YavAnyhelErk

[NARDpostgresql.conf]
wal_level
max_replication_slot

9.5

W ALBRE S ZEDF £

WALTE B iE0RE
WALZEHMETDET. SENEOM LTS,
EfE BREICLDT—IN—AYRED FL— RATED, BERAVFDOAHK
AN
SRICHEHE LI BETIIEE VD TR DSRIER TOBERN S RIEEZD
N,

o EHIE-FFEZELRAE—F

o AL—JEERRtICEE (T4H AR -URn/)

[NARDpostgresql.conf]
wal_compression

9.5

EEEOR £
SREBEND R

pg_rewinddIV FDRE

SRUEHIASEIBIAN B EHITEIE T, SRIERERLE  MIENTLIE
ETRWMEEE. pg_rewind [CTHISATREGATREMEN $HB .
FRAANDIBIAANE D I\ Py T Z8nE B LUIBIAIOW ALEE A,
ER NNV TPYIDERE(Ipg_basebackup ERBRTHBIH. FHRDEREH
WE,

[NARMDpostgresql.conf]
wal_log_hints
full_page_writes
max_wal_senders

[NAB®Dpg_hba.conf]
replication 8¢ L7 —RX—2&

DEHE S

9.5

EEMEOMR L

LIV —vavEEAYE-JDH A
AVEEROFMEMEN T £, ZZLHEN S S B,

[NARMDpostgresql.conf]
log_replication_commands
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N—
Jay SHFEEEM mE BEE)SSA—4

9.5 HFEMEOR L AL—TTCO7—h1TH haE [AL—TMDpostgresql.conf]

R 7—h17 AL=TCBVTBELYOWALEHE HT3ET, EEEILRTIN I EEGR archive_mode
A7 —h1 ThiEr ke
9.6 AT=IL7ok SE2EBLIVT—YavBEOEE [NARMDpostgresql.conf]
SHRArs i AL=TADBEASE T FTEREL. synchronous_commit
AL—TSBECIAIER— T ADMRIASNZIE T, SRARDHICLS
AT =7 MR EN S,

9.6 TRRENZLEL FEHRYMAL—THE s aE [NABDpostgresqgl.conf]
REEFEHBAL—TON., FHAE— FHRETEZDE1 EDH THEH. Z | synchronous_standby_names
DOHIRE T3 o7,

FEICEHAL—TICH LTREIE— IR ETES,
9.6 HEMEOR L pg_stat_wal_receivert 1— 3B /M
SRIKRIEBIEDNE Z1E HERIFYARICTpg_stat_replicationEa—HSEBTELN, AL—TICT
pg_stat_wal_receiverEa—h'S B TE3,
AL=Thb LTI —oa v R MBENE S,
9.6 EEMEOM L pg_control_recoveryBA & ;& N
BEHRFEOZHI HE TP IVEROA. UNN\IICEET31EREIE.
fiEKldpg_controldata XY FTHIEN TP ILDIE R EERF LIz,
SELECTX CHS CERE CEEFARMBIRBRMEAZ,
9.6 EEEOR L pg_rewind D # &E ¥k 7k
BERBOBH L B4 L4 VIDDEEZICERIETED LI,
YARERTEETAL-JICRETENTEE,

10.0 EEMEOMR L —KLIY5—Yavanyhk
LT =23y a0y b e—RRIICAER TEDLIICHoT,
pg_basebackup VY RFEITHOHEATIEEICHEN,

—EFRIG A0 ESIMMEpg_replication_slots HAAT DtemporarydIT
FIB g3,

10.0 EEMEOR L Quorum-based@#IL TV -3y [NABDpostgresql.conf]
synchronous_standby_names(CCAL—TDUAMIX U TANYEIEET | synchronous_standby_names
3BT REALTIT—avelad AL—THE BUCIE UTERISEREN
éo

10.0 WAL RDILETE NI4T IIAOWALHE A [NARDpostgresql.conf]

eSS RIS TZ )\ D2 VTV ADERANME A HRIREMESD
SROMAETRBLN, BIEEIHELTBHE,

synchronous_standby_names
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6. AVANLTIT—3aY

6.1. OVAILLT )T — 23y DR E

6.1.1. =&

PostgreSQL 10.0&NAINILLTVT —Yavigenti— bEnELZ, AINLLIWT—2aVv TR, T-IINT AL T3 MBMBERRNE AT, Y—/)HO
T=RLTIr—2avEEBLET, PostgreSQL 9.0ENTFIR—FENTUWBAMN-IVILTIT =23V TR, F—AR-2AEEH TE 77V OEERNBEMEMICE
BYBIET, Y- )\HOTF-ALTVT—2avERRLES, HEDAN-IVILTT—2av0BHBL T —va e kI3 T OINLLT )T —Yavert
RSN TWET,

6.1.2. 1 8%
AYUNILLIIT—Yavld, PostgreSQL 9.0 DY R— FENTWBAMI—IVIL I —Vave LT BE L F O MERET,

FEEOT-IINDOHELTIT -3 aTRE
HEDQWNIEBIZLINSERTOH)DH ELTIT —aVa ke
B3%PostgreSQLN—JavEITOL )T —a U al R

LIVT =230k Tr—JIL T —ADEH AU TYI AT EN AT HE

L LIV —2avEdT—IN TR H LS EL HEVLEOHELTIT—2avT35EE. LTV —YavmeLTIr—2avk Tr—anEusdikeE
[CBNFT, LEROIIBZEICTAOBEMEI-YMRIETILENHIET,

6.1.3. 7—F7OFv

AJAILFIT =23 TlE Publisher(JS7yv)/Subscriber(F 72034 IV EFIVERALTHEN. LIVT—2avmdi—/NdPublisher. L7UT =23Vt —
NiESubscriberEMEFRENET, Publisher LI LTVT—2aumtRET2T—TILDMREEE THBPublication ISTIT—2a)EEZ&E L. Subscriber EIC
& LFIT—230RET3)1TU5 —0a v 203ERIER ChdSubscription HTADITVavEE &R LET, OVAILLTUT—2avIiB13 & REORBAE T ERIC
EHEHULET,

5 6.1 B

No. AzE A

1 Publisher(/¥ 7y LI —2avmelsdy—N

2 | Subscriber(BFAD31)Y) LIV —oavskeelzdt—N

3 Publication (/¥ UTr—3Y) LIT =230t RET3T—TILDEE , CREATE PUBLICATIONIYY FTHERL,

4 Subscription (F7ADUTV3Y) LIUT =230t & $3)180U0 — 23 e DR E & . CREATE SUBSCRIPTIONIYY FTHERL .

5 Replication Slot(L7Ur—2avA | LTI —2aVmIkREZRIFTEZT I b Subscription ¥ERKBFIC, Publisher E(CYERLEN D,
avhk) T4 NTIIERENBReplication SlotDA R, Subscription DA RIER UICERESND,

BT IT—2asE, TR TLIIr— a3Vt ESNET,

1. YT —-ADAFvT a3y EE
2. TREBRNBOEZECLSZT-HEH

BEGTEOM A—JERNET,
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Publisher

Database

HEeds
F=TNEE

| LIYS—ban

- 53F

Publication

E%?ZszFlv

Subscriber

Database

| LUE—SasTE

| Replication Slot

J1__Replication Siot |

4

AFuTiavk

#ENH

logical replication
worker

)

( logical replication )
worker

AN TVr—2a
. NEOH
istuiabioUAY ﬁﬁﬁ BITObREERL,
_ AFyTavhEREE
EEIEE Subscription
RIR o

PublisherMbSubscriberAMI2. T—AEBERNEDEZEICLET AR IETRONETEHRSNET,

O,
(@

Publisher

Database

=

wal writer )

WAL

wal sender

Subscriber

Database

e

worker

<Iogical replication

@. Publisher®TAADICWALNEEAEND
@. Publisher@walsender JOL AN B HN B EHIBNLEEENBSGRELH) C L
®. SubscriberMlogical replication worker JOCAICFRIBE B EE(E

@. subscriber®logical replication workerJOT AIISRIBLE EET—JIVICE A

6.1.4. 1— Ay —

A

AYHLTIT =23V BT OLS BT —ATHEREEZET,

1. BHODBY—NLEDTF—3%E1EDODBY—NITHE LEWVT— AT =32 A®&REY)
2. EFEOT-INT—R0HELIVT—0avE VT — AV AT LBOT—ADEHELE)
3. BRZN-VaVBTLIT —vavs i\ —AU\—Jar 7y T OT -8B 1TRE)

AOJALTIT =230 QBB BRI ABINPostgreSQLOXE [1] [CEHSNTVET DT, ZSBTEL,

[11 PostgreSQL10.0XE - $31F /WL T)F—93y

6.1.5. HIR E1\E

OYnLTIT =23 DHIBREFIRLUTOEITY, (PostgreSQL 10F &)
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£ 6.2 AUALIVT—a VIR EIE

No. HREE ez
1 F=AR=22F—IHLUDDLAYV REL T — | F—=AR—=2A2F—T(E, pg_dump --schema-onlyZ=FIFHLTHBITAIAE
23vEh gy
2 =oALV —vavEhizin I=FVARLTVT—avEh B,
=G VAL TEMFENESERIALE PE RN T OT—21E. T—TIT—2D—EELTLTIT -3
VO
3 TRUNCATEJRY RIZFLFUTr—avah sy DELETEORY RTEIE T E(E AT RE
4 S=IATITH MILTUT—avEniEiy BEOT—IIIUIT—HERMTILUNOEBE A ELL
5 T=IIWLHNDAT IO MIL TG =030 TER | Ea—  ITUT7IA X RE 12—, IS=F4YavDIb— b T=TIE T HET—TIEL TV —YavL
(A £5ETBEIS—ICB

HIRRFIEDFEMIL. PostgreSQLOXE 2] [CERESINTVETDT, CSEBTEL,

[21 PostgreSQL10.0XE - $31F HIELT)r—Y3v 31.4. HIREE

6.2. QYL TIT—23aVDERE
OYAML IV — Y2V DBEFIRICONTHBLET.
OYPMLTVT—YauTlE, LIV —vaV R RET 37— TN EU ThSRIRT BTENTHTT

1.
2.

F=AR=ANDETOT—TNELTIT =3V AR ETRI T—AR—ABLIDELTE | EFEF)
F=AR=-2ANEEDT—INDOHELTIT— 3 ERETEN T—T IV B L DR TE 1 EFFFR)
LIV —2aust&ET3T—TIUE, Publication {ERBFICHERELET,

Publication D¥ER IV FTHBCREATE PUBLICATIONIYY FOREXIILL FD@EN T,

CREATE PUBLICATION name
[ FOR TABLE [ ONLY ] table name [ * ] [,
| FOR ALL TABLES ]

[ WITH ( publication parameter [= value]

CREATE PUBLICATIONIYY FE{THEICIFOR ALL TABLES I #IEE LIEBZ A S,
F=RAR=ARDETDT—TIHLIVT =3 Ut &ICRED,
TFOR TABLEITClE, LIV —Yavt&EeT3T—JIVERELET,

[CREATE PUBLICATION 1YY FDME#E(E, PostgreSQLAXE [1] [CREHSINTLFETDT, CSBTEL,

[1] PostgreSQL 10.0X % - SQLOVYY K CREATE PUBLICATION

B IRRER
FIRFL FRBEEIMRICAEHBLTHIET,
* 6.3 RIFIER
HH A

PostgreSQL/\—33YV | 10.1

osN—=Jav CentOS 7.4
H— )R RARR) | 2P —)\(hodel,node2)

6.2.1. T—HAR—AHHMDHE
6.2.1.1. IRILA M

FAR-2ARDETDT—IINELTIT—2av T BENREFIRICOVTHRLET.

EI-I‘I

6.2.1.2. REIAE

RRFECTE, FROLTIT—2aVEREICHVTT—IR-2AB G TO,
ERBT-REET LTI —2a) B RE A RN DRI ERELE L.
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6.2.1.3. R IRE
Publisher Subscriber
|
Database1 _ Database1
F—FWURR: ’
FOR ALL TABLES
1
Publication <J BEEE | Subscription
nodel node2

6.2.1.4. R FIE
CEET

AJAILTIT =23V DREERETdHnodelHLUnode2(CH T,
PostgreSQLLOMDA VA M—ILPTF—AX-2D5 28 W E#A1L - SR EEEHELET,

1. IRIRER

ZEY—NTsshCTHERLET,

(nodel, node2®HY—/NICHVTERE)
sshiEizALT.
B UIRIENES

1-Y: root
NAT—F: xxxxxxx

2. IRAMRODERTE

BHRRDEHICET—NDRABERELES .

(nodel, node2®Y—NICHLVNTENE)
# vi /etc/hosts
[FEEEI7ILKREISEM]
192.168.56.101 nodel
192.168.56.102 node2

3. 5432ik— FOfEIR

PostgreSQLEMEIE D8, 5432iR— MR LET,

(nodel, node2®Y—/NICHVTEE)

# firewall-cmd --permanent --add-port=5432/tcp
# firewall-cmd --reload

LIFOIRY R5432TiR— MERESN TLVB L ERERLET
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4.

5.

6.

(nodel, node2®HY—NCHIVTERE)

# firewall-cmd --list-ports
5432/tcp

PostgreSQLLOMyumLiRY FUiEAN

PostgreSQL10MyumLiRIMADI T —IEA1VAM-ILLET,

(nodel, node2®HY—/NCHVTEH)

# yum install -y https://download.postgresqgl.org/pub/repos/yum/10/redhat/rhel-7-

x86 64/pgdg-centosl0-10-1.noarch.rpm

LIFOIRY RTRED)INWT—INM VA=l ezl ERERLET

(nodel, node2®HY—/NCHVTERE)

# yum list installed pgdg-centosl0O.noarch

[BE8]

AVAL=IEH T

pgdg-centosl0.noarch installed

PostgreSQLMDAVAL=)L

yumIdYY RERVT, PostgreSQLEAVAM=ILLET,

(nodel, node2®HY—/NCHVTEHM)

# vyum install postgresgllO postgresgllO-server postgresqllO-libs postgresqgllO-contrib

UTOIARYRTIWT—IBA VA= ENT-CEERERLET,

(nodel, node2®HY—/NCHLVTERE)

# yum list installed postgresqll0 postgresqgllO-server postgresgllO-libs postgresgllO-

contrib

[BE8]

AVAL=IEH T

postgresgll0.x86 64 10.1-1PGDG.

@pgdglO-updates-testing
postgresgll0-contrib.x86 64 10.1-1PGDG.
@pgdglO-updates-testing
postgresqll0-1ibs.x86 64 10.1-1PGDG.
@pgdglO-updates-testing
postgresqllO-server.x86 64 10.1-1PGDG.
@pgdglO-updates-testing

REEHORE

postgres 1—HDIRBELEHDEEEZITVES,
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(nodel, node2MY—NICHWVTENE)

# su - postgres

$ vi ~/.bash profile
[FEEETAMILERECIEM]

export PATH=${PATH}:/usr/pgsql-10/bin

export PGHOME=/usr/pgsql-10

export PGDATA=/var/lib/pgsgl/10/data

export PGDATABASE=postgres

export PGPORT=5432

export LD LIBRARY PATH=${LD LIBRARY PATH}:/usr/pgsql-10/1ib

UTOIRY R CIRIEEHDER TR LET, SPGDATANKEREHIRLTVET,)

(nodel, node2®HY—NCHIVTEH)

S exit

ag7ok

# su - postgres

$ echo S$PATH
/usr/local/bin:/bin:/usr/bin:/usr/local/sbin:/usr/sbin:/usr/pgsgql-10/bin
$ echo S$PGDATA

/var/lib/pgsqgl/10/data

7. T=RAR=2AD523DVERL

T=RR-2D5 A3 DIERERELET .

(nodel, node2®HY—/NCHVTEHM)
$ initdb -D $PGDATA -A trust -U postgres --no-locale --encoding UTF8

8. postgresql.conf{&1E

postgresql.conflCA F&EERELET,

(nodel, node2®HY—NCHVTEH)

$ vi S$PGDATA/postgresql.conf

[TEENEBIEEMAZS)]

listen addresses = '*' # 2TORYNI=DAUE—T1I—AN\DEREZ(HTTEHRE
wal level = 'logical' # OYHIWLTIT =23V L BERBWALE HERE

max _wal senders = 10 # wal sender7OCABDEAREZLIOCERTE (7740 ME)
max_replication slots = 10 # LIr—2av20vt O A #ELOICHTE (774)0 ME)
log_line_prefix = '[%m] [%d] [%h] [%u] [%e] [%p] ' # AJAvE— VOBV EGHEHEZETS

9. pg_hba.conf

nodel,node2 I COT—AN—AEHEHFAILET,

(nodel, node2®HY—/CHVTEHM)
$ vi $PGDATA/pg hba.conf
[TENBEEMNZ3)]

host all all 192.168.56.0/24
X LEOHBEE. SubscriberhPublisher®T—AXK—ACHEHETBEICFIBESNET,
D%, PublisherlCDd ERRENBEEGNET,

10. PostgreSQLICE]

PostgreSQLERREILET,
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(nodel, node2®HY—NCHIVTERE)

$ pg_ctl start

IOV R TPostgreSQ LD BN EHEELET,

(nodel, node2®HY—NCHIVTEH)

$ pg_ctl status

pg_ctl: H—N\BBMEHTY (PID: 3517)
/usr/pgsgl-10/bin/postgres

B OVDLTIT -2y OEEHERR (T — BN — B L)
1. BEEZERAOT—AX-2ERK
AR CHIATHT —IN-AEERLET

(nodel, node2®MY—/NICHVTENE)
S createdb logicalreptest

LIFOIRY RTT—AR-2MER SN CEERERELES .

(nodel, node2®H—NCHIVTERE)
$ psgl -U postgres -1
List of databases
Encoding Collate Ctype Access privileges
———————————————— e e
logicalreptest | postgres | UTEF8 | C | C \
[HB8]

2. BERERADT-TIER
ER LIz T—RR=AICTANAOT—TIVEERLLET .

(nodel, node2®HY—NICHLVTERE)

$ psgl -U postgres logicalreptest

=# CREATE TABLE tllogical (cl INT, PRIMARY KEY
=# CREATE TABLE t2logical (cl INT, PRIMARY KEY

LITFOIRY FTER U T—TIVERERRLET .

List of relations

tllogical postgres
public t2logical postgres
(2 rows)

3. Publication fERE

nodel EIZTF—AR-2RDET—TIVHER Lizlogical&t2logical T—=FIWELTUT—arxt&ETBPublication BER LET
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(nodelMHY—NICHWTEM)

$ psqgl -U postgres logicalreptest
=# CREATE PUBLICATION pub nodel logicaldb FOR ALL TABLES;

LTOIRY ETPublication MEREN e &RERLET,
fER Lizpublication ClET—AR—2ARDET—TINELTVT—a Ut REL TINS5,
All tablesFl M true CHRI_EERERLET,

(nodel®dH—NICHWTEHE)
S psgl -U postgres logicalreptest
=# \dRp

List of publications

| All tables | Inserts Updates

————————————————————— R e B T
pub nodel logicaldb | postgres | € | t | t
(1 row)

4. Subscription YERK

node2 E(Cnodel LIZ#ER L7zPublication&L U —2avd3Subscription #ERLLET S

(node2®H—NZBWVTERR)

S psql -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node2 logicaldb CONNECTION 'host=nodel dbname=logicalreptest
port=5432 user=postgres' PUBLICATION pub nodel logicaldb;

LUFOIRY R TSubscription MERSN T CERFERRLET,

(node2®H—/NICHWTERE)
$ psgl -U postgres logicalreptest
=# \dRs
List of subscriptions
Owner | Enabled | Publication
————————————————————— e
sub node2 logicaldb | postgres | t {pub nodel logicaldb}
(1 row)

5. OYAILIVT—2a Ut B EMERRETE
FAMRICEB L2 20F7—JIUCLa— FEENENINSERTLET,

(nodel®H—NICHWTEHE)

$ psgl -U postgres logicalreptest
=# INSERT INTO tllogical VALUES (1);
=# INSERT INTO t2logical VALUES (2);
=# SELECT * FROM tllogical;

cl

1

(1 rows)

=# SELECT * FROM t2logical;
cl

2
(1 rows)

SubscriptionIOT—7ILICLA— FAINSERTEN TR EZHER LET , (LTI —2avENTIWVBIEERERR)
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(node2®H—NICHWTEHE)

$ psqgl -U postgres logicalreptest
=# SELECT * FROM tllogical;

cl

1 <-- nodeltRIUEERNLIIT—vavENTINVSCE
(1 rows)

2 <-- nodeltRUERMNLIIT—vavENTIVBIE

(1 rows)

6.2.2. T—J VB LD E

6.2.2.1. KR HM
T—HR-2ANDEEDT—TINDHELTIT— a0 T IEOREFIRICONTHERLET,
6.2.2.2. BRIARNE

REFETE, FROLTIT—2aVEEICBVTT—IIVREATH
EEBT-HEET LT - va ) N ER AT RN ORI EEELELE,

6.2.2.3. BRI IRIE
Publisher Subscriber
Database2 _ | Database2
F=T7 IR ’
FOR TABLE
1
Publication QT  subscription
nodel node?2
6.2.2.4. R F B

T=AR-ABRMTLIIT—a VDB EFIBICOVWVTHERLET,
B OVANLTIT =23V OENMERERR(T—TIVEA)
1. BEEZERAOT—ARX-2ER
KRR CTRIATET AN -AEERLET

(nodel, node2®Y—/NICHVTEE)

$ createdb logicalreptest?2

LIFOIRY RTT—AR-2MER SN CEEMRELES .
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(nodel, node2®HY—NCHIVTERE)
$ psqgl -U postgres -1

List of databases
Encoding Collate Ctype Access privileges
————————————————— e
logicalreptest?2 | postgres UTE8 | C | C \
[HEX)

2. BERERADT-TILER
ERLIeT— AR -AICREADT- IV EERLET .

(nodel, node2®Y—NICHWVTENE)
$ psgl -U postgres logicalreptest?2
=# CREATE TABLE t3logical (cl INT, PRIMARY KEY (cl));

LTFOIRY RTT—TIVBMER SNz CEERERLETS

(nodel, node2®Y—NCHVTEH)
=# \d
List of relations
Schema Name Type Owner

public
(1 row)

3. Publication fERK

nodel EICt3logical T—=FINDHELTIT—avstRETBPublication BYERL LET, (FOR TABLE(Ct3logical &5 7E)

(nodeldH—/NCHNVTENE)
$ psqgl -U postgres logicalreptest?2
=# CREATE PUBLICATION pub nodel t3logical FOR TABLE t3logical;

LUTFOIYY RTPublication MER SNz CEEMERRLET, YERLTzPublication Tld., All tablesFlhifalse CHI_EERERLET,

(nodel®dH—NICHNTEHE)
S psgl -U postgres logicalreptest?2
=# \dRp
List of publications

Owner | All tables | Inserts Updates Deletes
————————————————————— R e B T
pub nodel t3logical | postgres | | t
(1 row)

4. Subscription ¥ERK

node2 E[CPublication&L7Ur—2393Subscription ZERLLET

(node2®H—NZBWVTERR)
S psqgl -U postgres logicalreptest2

=# CREATE SUBSCRIPTION sub node2 t3logical CONNECTION 'host=nodel dbname=logicalreptest2
port=5432 user=postgres' PUBLICATION pub nodel t3logical;
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LLTFDOIYY R TSubscription MER SN = EEERRLET,

(node2®H—NIZBWTEHE)
$ psgl -U postgres logicalreptest?2
=# \dRs

List of subscriptions

Owner | Enabled | Publication

sub _node2 t3logical
(1 row)

5. OVAILIVT—2a i B EMERREE
FAMACER LTIV LD — FEINSERTUET .

(nodel®Y—NICHVTEN)

$ psgl -U postgres logicalreptest?2
=# INSERT INTO t3logical VALUES (1);
=# INSERT INTO t3logical VALUES (2);
=# SELECT * FROM t3logical;

cl

1

2

(2 rows)

Subscription fIOT—7IWCELI— RHINSERTEN TR EERERLET , (LTIT—avEN TSI EERERR)

(node2MY—/NICHWTEM)

$ psqgl -U postgres logicalreptest?2
=# SELECT * FROM t3logical;

cl

1 <-- nodeltRUHERMLIVTI—YavaEhTVBCE
2
(2 rows)

6.23. LU —YavyRRETIEHNEDRE
6.2.3.1. IRFLA M

FEEOT—INEOINILTIT— 230D REVIIKETHEDEHLENH &
LT =23 RETBBOFIEEHERLET .

6.2.3.2. R AR
AT, FEOLIIVT— a3V EICAWVTEFUEDRENRR AT RENORIIZRELELE,

6.2.3.3. R R E
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Publisher
Database

[ LZVs—yavaig:

INSERT:O
UPDATE:O
DELETE: X

Subscriber

Database

1
Publication <4 iR

nodel

6.2.3.4. IR FIE
m WK
1. LI —vaikeenrEsR
BEOLTIT— a3 iKEERRLET,

(nodel, node2®HY—/CHVTERM)

|

node2

$ psql -x -U postgres -c "SELECT * FROM pg stat replication"

(0 rows)

2. FAMRTF—RA-RHEH
FARELCRIATH7— 9K~ AEE R LET .

(nodel, node2®HY—/NCHVTEHE)
$ createdb testlogicalre

LTFOIVY FTT—AR-2MER SN B EFERLETS .

(nodel, node2®HY—NCHIVTERE)
$ psqgl -U postgres -1

List of databases
Owner | Encoding | Collate | Ctype |

Access privileges

——————————————— et e i e e

testlogicalre | postgres | UTF8
[HEE]

3. TANAT=TILERL
ERUIeT—AR-ACTANAOT—FIVEER LET

(nodel, node2®HY—NCHIVTERE)
$ psgl -U postgres testlogicalre

=# CREATE TABLE tllogical (cl no integer PRIMARY KEY, c2 date date);

=# SELECT * FROM tllogical;
cl no | c2 date

_______ o

(0 rows)

<-- {ERL7ZDB
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UTOIYY TR ULET—JIVERERRLET,

(nodel, node2®HY—/NCHVTERE)
=# \dt

List of relations

public
(1 row)

B OJHLTVT =030 ToOLTIT—0avRBNER
1. Publication&Subscription Z/ERK

nodelllfEMk Litllogical T—FIUTHK L. inserttupdateELTUT —a Ut RETBPublication EERL LET,

(nodel DY —NCHTERE)
=# CREATE PUBLICATION pub test nodel FOR TABLE tllogical WITH (publish='insert,
update') ; <-- BELZEHFLEOHELS)T—2ay
=# SELECT * FROM pg publication tables;
pubname | schemaname | tablename
________________ +____________+___________
pub test nodel | public tllogical
(1 row)

LUFOIRY FTPublication MER SN 2B &RERLET,
e Uizpublication CIFAHRDT—T L Dinserttupdate LTI —a Ut RELTINSEH,
Inserts&UpdatesFllHftrue THI_EEREELET,

(nodelMY—NICHVTENE)
=# \dRp
List of publications

Owner | All tables | Inserts Updates Deletes
———————————————— e R e et
pub test nodel | postgres | | t | t | £
<-- DELETERLFT—2avxRICEHHEL
(1 row)

node2(CnodellCfER L7zPublication&L T —2avF%Subscription BERL LET

(node2MHY—NICEWNTER)

=# CREATE SUBSCRIPTION sub test node2 CONNECTION 'host=nodel dbname=testlogicalre
port=5432 user=postgres' PUBLICATION pub test nodel;

=# SELECT * FROM pg subscription rel;

srsubid | srrelid srsubstate srsublsn

16435 16430 0/181A380
(1 row)

LLTFDOIYY R TSubscription MER SN =B E#EELET,
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(node2MHY—NICHWTER)
# \dRs

List of subscriptions

Owner | Enabled | Publication
———————————————— e e e
sub_test node2 | postgres | t | {pub_test nodel}
(1 row)

2. LU —vaKaERERR

WEOLTVT—a KB LET,
e L7zPublication&Subscription NIEE(CLTUT —Y3rEn TLVShE
application_name, state,sync_statel8 B CHEFZELET,

(nodeldH—NICHEWTER)

$ psql -x -U postgres -c "SELECT * FROM pg stat replication"

—=[ RECORD 1 J-——————m— oo

pid

usesysid

usename | postgres

application name | sub test node2

<-- subscription namef’&RREND

client addr 192.168.56.102

client hostname |

client port | 53076

backend start | 2017-12-20 10:44:04.503952+09

backend xmin \

state | streaming

<-- streaming N&RTREIND

sent 1lsn | 0/181A380

write lsn | 0/181A380

flush 1lsn | 0/181A380

replay lsn | 0/181A380

write lag \

flush lag \
\
\
\

replay lag
sync_priority
sync_state

<-- async (ERI#A)

0
async

B OJANLTIT -3V EnterERR
1. T=FIUCTF—R%EEmM

FAMRICYER LTzPublication IO T—FIVICLI— REINSERTLET .,

(nodel®Y—NZBWTERE)
=# INSERT INTO tllogical VALUES (1,'2017/12/20");
=# SELECT * FROM tllogical;

c2_date
_______ +____________
2017-12-20

Subscription flOT—FIWCELI— RHINSERTENTWBEEHERLET, (LTUT—23avEN TSR E/ER)
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(node2MH—NICHBIVTEHE)
=# SELECT * FROM tllogical;
cl no | c2 date

_______ +____________
2017-12-20

2. TINDT-HEEH

PublicationfBl®dF—7ILOLI1—REUPDATELET,

(nodelMH—/NICHNTENR)
=# UPDATE tllogical SET c2 date
=# SELECT * FROM tllogical;

c2 date
_______ F——

2017-12-25

= '2017/12/25' WHERE cl no = 1;

(node2®4—NCHVTENE)
=# SELECT * FROM tllogical;

c2 date
_______ -

2017-12-25

3. T-IILOF &R

PublicationflOFT— I DL I— RFEDELETELZET,

(nodel DY —NICHTERE)

=# DELETE FROM tllogical WHERE cl no
=# SELECT * FROM tllogical;

cl no | c2 date

_______ +_________

(0 rows)

<-- EEOT-SHHIFRENS

=1;

Subscription BIOFT—FIL TIELI— RPDELETESN TUWVEVWBZRERLET (LT —2avSh TWEBLVEERERR)

(node2MHY—NCHVTERE)
=# SELECT * FROM tllogical;

c2_date
_______ +____________

| 2017-12-25

<-- DELETELFIT—YavEnTLvEL
(1 row)

6.2.4. FXETBII7A—4
AJHIILIVT =23V OB EICHERREICOVWTERALET,
6.2.4.1. R{TEI7A—-4
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AYANLTIT—2aVCBR T BRITR)SA-RBUTOESNTY,
6.4 OYNILTIT—2aVICBRTBEITHIGA—S

NIA—-8% NS A—-5 D5 HETHIH—N

wal_level WALIZENNZIESRE . OJDILLTIT—23V TR AYAILTIT—avhPublisher,
Mogical IZE%XET S, A=V T LTV —avmI AR

max_wal_senders wal sender7JOLADTRZ KAE AYAILTIT—30DPublisher,
AR=IVH LIV =23 VDI RS

max_logical_replication_workers logical replication worker7OCADTR K # AJAILLTIT—2avdDSubscriber

max_worker_processes D590 RIOt A0 R K E AYAILTIT—=232DPublisher, Subscriber

max_sync_workers_per_subscription | Subscription HENDT—H—TOtL AN FI| AYHILLTUT—23vDSubscriber
max_replication_slots L5 —o30 20y DK AJAIL TG —230DPublisher
AR=ZVH LTIV =23 VDI RS

6.2.4.2. ZITH/ISA-SEEEB IO AOBE &

UKODDEITE/SA—REAOTAIL T — Va3 iR BRI RSN 2 IO A OB FREFEMA L TR EEERDIDENHNFET, CCTIIU T ORITEISA—
RCOVWTERLET,

max_wal_senders
max_logical_replication_workers
max_worker_processes
max_sync_workers_per_subscription

max_replication_slots
[ EIECE/N -
AEFLUTOREEMAVRIERETICESRUET,

T —1451(1P 192.168.127.31)
O3l Z4T —2-32 Publisher

[ pubdb ) logical replication
F A= launcher
datal
T2 wal sender

Publication
publ

a=4)l
L) —igqy

-

Subscription launcher

[ logical replication ]
subl

logical replication
worker

datal

al

[ )
'\J= =
‘“.5

subdhb
F—hN—2

T —J)42(1P 192.168.127.32)
O= L 74T —i,37 Subscriber
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o OUNILTUT—Iavld, Publisherl& . Subscriberl & THERL
o OVALIUT—avdpPublisher (=1, 1P7 LA 192,168,127.31) Cld, T—AR—=ADF AR A1 DD T —AR—AE1ERL
o pubdb: LIUTr—2aut&OT—JIVEEREE T SPublication publ%{ERL
o publDLFUT—2aumtRELTT—TIldatal B TE
o OJNMLIVT—avdsSubscriber (H—)12,1P7 LA 192.168.127.32) Tld, T—AR=ADF AR A1 DD T—IR—AE1E R
o subdb: Publisher@pubdb TF—AX—AICEZELPublication MpERET—A%5(TEBSubscription sub1BLUT—TibdatalZBERK

CCCPublisher, Subscriber® AL AZMEEETIE. L TOTOLANEEIL TS ERNHIDET,

e logical replication launcher: Publisher, Subscriber(Z129D
e walsender: PublisherlC1D
e logical replication worker: [& Subscriber(Z1D

(H=N1LCBVTERE)

S ps aux | grep postgres

postgres 2503 0.0 0.8 389296 16492 : : /usr/pgsqgl-10/bin/postgres
postgres 2504 . .1 242108 1936 7 : : postgres: logger process
postgres 2506 . .1 389448 3664 7 H H postgres: checkpointer process
postgres 2507 . .1 389296 3428 2 H H postgres: writer process
postgres 2508 . .3 389296 6324 2 H H postgres: wal writer process
postgres 2509 . .1 389752 3048 2 H H postgres: autovacuum launcher
process

postgres 2510 0.0 .1 244360 2204 7 : : postgres: stats collector process
postgres 2511 0.0 .1 389588 2492 2 H 0: postgres: bgworker: logical
replication launcher

postgres 2513 0.0 0.3 392428 5788 2 H H postgres: wal sender process
repusrl 192.168.127.32(40906) idle

(H—N2[EHLVTERR)

S ps aux | grep postgres

postgres 2387 .0 0.8 389296 16492 : : /usr/pgsqgl-10/bin/postgres
postgres 2388 . .1 242108 1932 7 H H postgres: logger process
postgres 2390 . .2 389448 3928 7 : : postgres: checkpointer process
postgres 2391 . .1 389296 3428 7 H H postgres: writer process
postgres 2392 . .3 389296 6324 2 H H postgres: wal writer process
postgres 2393 . .1 389752 3076 2 H H postgres: autovacuum launcher
process

postgres 2394 0.0 .1 244360 2200 7 : : postgres: stats collector process
postgres 2395 0.0 .1 389588 2756 2 : 0: postgres: bgworker: logical
replication launcher

postgres 2398 0.0 0.3 397072 6320 ? : : postgres: bgworker: logical
replication worker for subscription 16394

HPublication,SubscriptionZ: BN LB DR ETOL A

Publisher,SubscriberlCZNEFNT—TIbdata2®BINL. T—TIbdata2 %8 H T BPublication,Subscription #/ER LET,

(H=NN1LZHBNTERE)
pubdb=> CREATE TABLE data2 (cl INT PRIMARY KEY, c2 VARCHAR(S));
pubdb=> CREATE PUBLICATION pub2 FOR TABLE dataZ2;

(B=N2ICBVTERE)

subdb=> CREATE TABLE data2 (cl INT PRIMARY KEY, c2 VARCHAR(S));

subdb=# CREATE SUBSCRIPTION sub2 CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION pub2;

NOTICE: created replication slot "sub2" on publisher

CREATE SUBSCRIPTION

PublisherDBIRI#ETEIRE 1—pg_stat_replication®R3E. SELEMUEZLTUT—Y3V(RECORD 1)TTR FREFNDLTIT—Y3aV(RECORD 2)DIEHRNTEER
TEZEY,
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(H—N1CBWTER)

pubdb=# SELECT * FROM pg stat replication;
—[ RECORD 1 J-===t—=—————
pid 2692

usesysid 16385

usename repusrl
application name sub2

client addr 192.168.127.32
client hostname

client port 40909

backend start 2017-12-14 16:22:28.821828+09
backend xmin

state streaming

sent lsn 0/16D7B60
write 1lsn 0/16D7B60
flush 1lsn 0/16D7B60
replay lsn 0/16D7B60
write lag

flush lag

replay lag

sync priority

sync_state

-[ RECORD 2

pid

usesysid

usename

application name

client addr 192.168.127.32
client hostname

client port 40906

backend start 2017-12-14 15:15:46.183256+09
backend xmin

state streaming
sent_lsn 0/16D7B60
write lsn 0/16D7B60
flush 1lsn 0/16D7B60
replay lsn 0/16D7B60
write lag

flush lag

replay lag

sync_priority

sync_state

C_CPublisher, Subscriber® AL AZMEERTIELUTOTOLANEEILTHN., wal sender, logical replication workerM#FNFNSubscription B{LICHEE
BLTLVBIENDIMNZET,

e logical replication launcher: Publisher, SubscriberlC129 D2 TZELLL
e walsender: PublisherlC2D
e logical replication worker: Subscriber(Z22
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(H—N1CBWTER)

S ps aux | grep postgres

postgres 2503 0.0 0.8 389296 16492 : : /usr/pgsqgl-10/bin/postgres
postgres 2504 . .1 242108 1936 7 H H postgres: logger process
postgres 2506 . .2 389448 4188 7 : : postgres: checkpointer process
postgres 2507 . .1 389296 3428 7 H H postgres: writer process
postgres 2508 . .3 389296 6324 2 H H postgres: wal writer process
postgres 2509 . .1 389752 3048 2 H H postgres: autovacuum launcher
process

postgres 2510 0.0 .1 244360 2204 7 : : postgres: stats collector process
postgres 2511 0.0 .1 389588 2492 2 H 0: postgres: bgworker: logical
replication launcher

postgres 2513 0.0 0.3 392428 5788 2 : : postgres: wal sender process
repusrl 192.168.127.32(40906) idle

postgres 2692 0.0 0.2 392292 5252 7 H H postgres: wal sender process
repusrl 192.168.127.32(40909) idle

(H=IN20CBVTEE)

S ps aux | grep postgres

postgres 2387 .0 0.8 389296 16492 : : /usr/pgsqgl-10/bin/postgres
postgres 2388 . .1 242108 1932 7 : : postgres: logger process
postgres 2390 . .2 389448 4192 7 H H postgres: checkpointer process
postgres 2391 . .1 389296 3428 2 H H postgres: writer process
postgres 2392 . .3 389296 6324 2 H H postgres: wal writer process
postgres 2393 . .1 389752 3076 2 H H postgres: autovacuum launcher
process

postgres 2394 0.0 .1 244360 2200 7 : : postgres: stats collector process
postgres 2395 0.0 .1 389588 2756 7 H 0: postgres: bgworker: logical
replication launcher

postgres 2398 0.0 0.3 397072 6320 ? H H postgres: bgworker: logical
replication worker for subscription 16394

postgres 2571 0.0 0.3 397072 5992 ? H H postgres: bgworker: logical
replication worker for subscription 16400

BT -3IE-FTHhoEFHTIAEA

RICATVANL TV —2avDSubscription ERBFICETSNIMEA T —2OIE—NIBICLZRE IO ADIE R EMFR LET, CCTIIRVFI—DY—)bpgbench
EHETHLNUHT—RR—ApubdblZ1000 5 HDIEAT -2 % DT—Tlbpgbench_accountsEERLET,

(H—N1CBWTER)
$ pgbench -i -s 10 -U pubusrl pubdb

Publisher@F—AAX—2pubdbll#E#EL. #FflEPublication pub3&ERLEY,

(F—=NLHBVTE)
pubdb=> CREATE PUBLICATION pub3 FOR TABLE pgbench accounts;

Subscriber®T—8AR—2AsubdblZE#HEL. L7 "UT—2auxt&T—7 “IVEERLET,
(F=1R2CBVTERE)

subdb=> CREATE TABLE pgbench accounts (aid INT PRIMARY KEY, bid INT, abalance INT, filler
character (84));

F—RNRK—2subdblISubscription sub3Z&ER L. AYNILLTIT —2avERIRLET,

(H=N2[CHBVTER)
subdb=# CREATE SUBSCRIPTION sub3 CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION pub3;

Subscription sub3&F{ERLEERZICPublisher,SubscriberDFEE TAT A%HERTSE . wal sender, logical replication workerh" &N ZFNSubscription |
MATHEAT—AIE—-ZETTEIOCLASEZ TNBIENDHMNET,

e logical replication launcher: Publisher, SubscriberlC1 29D TZELLL
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e walsender: Publisherl242, 35123 #I#7—2IE-AOTOLA
e logical replication worker: SubscriberlZ42, 35123 ##F—2IE-RAOTOLA

(H—N1CBVWTER)

$ ps aux | grep postgres

postgres 2503 0.0 0.6 389296 12532 = :01 /usr/pgsgl-10/bin/postgres
postgres 2504 . .0 242108 1576 7 :00 postgres: logger process
postgres 2506 . .2 389612 42160 2 :00 postgres: checkpointer process
postgres 2507 . .1 389296 2892 7 :00 postgres: writer process
postgres 2508 . .3 389296 5836 7 :02 postgres: wal writer process
postgres 2509 . .1 389752 2564 2 :00 postgres: autovacuum launcher
process

postgres 2510 0.0 .0 244360 1816 7 :02 postgres: stats collector process
postgres 2511 0.0 .1 389588 2120 2 :00 postgres: bgworker: logical
replication launcher

postgres 2513 0.0 1.9 425924 36336 7 :24 postgres: wal sender process
repusrl 192.168.127.32(40906) idle

postgres 2692 0.0 1.9 425852 35920 7 0:24 postgres: wal sender process
repusrl 192.168.127.32(40909) idle

postgres 5731 0.0 0.2 392292 5248 7 0:00 postgres: wal sender process
repusrl 192.168.127.32(40958) idle

postgres 5732 19.8 0.4 392592 8788 2 0:01 postgres: wal sender process
repusrl 192.168.127.32(40959) COPY

(H—N2[ICHTERE)

$ ps aux | grep postgres

postgres 2387 .0 0.8 389296 16492 7 S 12R14 :01 /usr/pgsgl-10/bin/postgres
postgres 2388 . .1 242108 2000 2 Ss 12814 :00 postgres: logger process
postgres 2390 . .3 389612 43740 2 Ss 12814 :00 postgres: checkpointer process
postgres 2391 . .1 389296 3428 7 Ss 12A14 :00 postgres: writer process
postgres 2392 . .3 389296 6324 7 Ss 12A14 :01 postgres: wal writer process
postgres 2393 . .1 389752 3092 2 Ss 12814 :00 postgres: autovacuum launcher
process

postgres 2394 0.0 .1 244360 2200 7 Ss 12R14 0:02 postgres: stats collector process
postgres 2395 0.0 .1 389588 2756 2 Ss 12A14 :00 postgres: bgworker: logical
replication launcher

postgres 2398 0.0 0.3 397072 6320 ? Ss 12R14 :03 postgres: bgworker: logical
replication worker for subscription 16394

postgres 2571 0.0 0.3 397072 5992 2 Ss 12814 0:03 postgres: bgworker: logical
replication worker for subscription 16400

postgres 5597 0.0 0.3 397072 5728 ? Ss 10:15 0:00 postgres: bgworker: logical
replication worker for subscription 16418

postgres 5598 83.0 3.5 397536 67052 2 Rs 10:15 0:06 postgres: bgworker: logical
replication worker for subscription 16418 sync 16413

BH.MEPT-0IE-HNET T5IE-RAOTALA(LEODPID 5732,5598)h'& T L. wal sender,logical replication worker@®#A'Subscription &R U3
DICELTIIELHERTEELE,
Emax_worker_processest i B JO+ ADBE &

max_worker_processesld/\WI IS0 RTOLANR AR EE R TIRITHE/ISA—FTTF I MERKSTT, VAL TVT—2aVIC R T2 TOL A8 W TS
DY RTIOLAELTRENITEEN. COINSA—REDRERERIELET,

F9'. Subscriber®max_worker_processes®3(CEBLTHEEI T, H—OJICUTOHBIS—*ve—INH hEShZFT,

(H=120%—)\0%)

2017-12-15 11:00:44.951 JST [5755] LOG: logical replication apply worker for subscription "subl"
has started

2017-12-15 11:00:44.963 JST [5756] LOG: logical replication apply worker for subscription "sub2"
has started

2017-12-15 11:00:44.966 JST [5754] WARNING: out of background worker slots

2017-12-15 11:00:44.966 JST [5754] HINT: You might need to increase max worker processes.

COB¥. SubscriberDEIIRETEIRE 1—pg_stat_activity T/ \WIHIDY RTOLADTERER R T DL logical replication launcher & logical replication
worker BRENEFNINWWOHZOY FTOLAREL TR LTV LA DINET,
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(H—N2[CHLVTERR)
postgres=# select datname,pid,usename,backend start,wait event type,wait event, state,backend type
from pg stat activity where backend type = 'background worker';
datname | pid | usename | backend start | wait event type | wait event
backend type

.

5790 | postgres 2017-12-15 11:01:16.733998+09 Activity | LogicalLauncherMain

background worker

subdb 5791 | postgres 2017-12-15 11:01:16.742653+09 Activity | LogicalApplyMain
idle | background worker

subdb 5792 | postgres | 2017-12-15 11:01:16.750161+09 Activity | LogicalApplyMain
| idle background worker

subdb 5793 | postgres | 2017-12-15 11:01:16.760481+09 Activity | LogicallApplyMain
| idle background worker

— A TPublisher®max_worker_processes®E3CERBULTHREEFLCEY—NOJICIS—AvE—JBH ASNEE, COBDPUblisher®)\WD D50V RFOLE A
DIEHRERTTDE. logical replication launcher Z(FHHNDVFEN wal sender[FNDV FENTUWEEA,

(H—=NLEBNTER)
pubdb=# select datname,pid,usename,backend start,wait event type,wait event, state,backend type
from pg stat activity where backend type = 'background worker';

datname | pid | usename | backend start | wait event type wait event

state backend type

2511 | postgres 2017-12-14 15:15:28.478386+09 | Activity LogicallauncherMain
background worker

CODESIZ, Publisher®wal sender&SubscriberMlogical replication workerld&EHICSubscription DEICENETEMUETH, Publisher®wal senderld
max_worker_processes CEIEY /WO RTOLALEERZRWNTHI_ENHHIDELE,

6.2.4.3. £¥
BRI RERFZA TUTOERTE/ISA-ADROAICOVTEELET,

HEmax_wal_senders

o OJAMLIVT =3V TOREREAN—-IVTLTVT—0a VD AL—T#HEZEELTUTOHNBRETT,
o WEH = AMN-IVILIVT—2avDAL—T%) + @VAIILTUT—230DSubscription X 2)
o AVAMLIVT—2avn T —AEETOL AN REIT50 5E B L2575,
o FEAT—AREEATOLAIE max_sync_workers_per_subscription (F74)L F2) [ UTEAL TR, CCEREDPTHE I X200 H2EEI1LT
%,
o PostgreSQL10.1M7 74)L MEF10, EREMHEH TR LEILGLERLTHS

HEmax_logical_replication_workers

o OJNMLIVT—avTOREHEEELTCUTOHNSBETT,
o WEH = COY—NCHERMTSSubscription D X 2
o AVANLIVT—0avn AT — A EEARFICIEA 270 A EE B L2157 %,
o MEAT—AREATOLAIE max_sync_workers_per_subscription (F74)L F2) [ UTEAL TR, CCEEDPTHBEREX 20 2EE1LT
%,
o PostgreSQL10.1M0F 74V ME(d4, LEEMHEHMTRRLEILBLERLTH

HEmax_worker_processes

o OJNMLIVT—0avTOREHEEELTCUTORNBETT,
o WEHH = COY—NIC/ERTBSubscriptionD# X 2 + 1(=logical replication launcher®4) + ZDHD/ VD500 RTOLAIEE)
o MEAT—AEEATOLAIE max_sync_workers_per_subscription (F74)L F2) [ UTEAL TR, CCEEDPTHBEE X202 EI1LT
%,
o PostgreSQLL0.1MD7T74)L MEES, LREMHBEHMTARRLEILELERLTHS

HEmax_sync_workers_per_subscription

® PostgreSQLL0.1DTI#)L MER2T, COHE 1ML IIT—YaVRICERSNZHHHAT IR L 5 EFITERESNET,
o AT -ARMDIFIERFLT-TINDEIFTTT EHT—IICHTIRALEDAFIE R EHDETH, AUT-TINH T E R EHDEE A,

HEmax_replication_slots
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o OYNLLTIT =3y TOERBEENETUTORNBETT,
o WEH = OYNMLTIT—aVyTERT3Subscription D3 X 2 + AM—IV0L TG =23V THERTELTIT—2av A0V O IEE)
o MHT-ARHPTOCAE—FEMICLTVT—2aV A0V M EERR T8, CCEEPTIE A I X20EREEL TS,
o PostgreSQLL0.1MD7 74)L MEF10, LREMHEH TR RLEILGLERLTHS

6.3. QYL T)T—YavDis A

6.3.1. primary keyB' ERENTWEWT—TILOLTVT—YavEsE
6.3.1.1. R H M
primary keylE &SN TWVEWT—IILCHFBO TNV TIT— a3V DR TE F LR LET,

AIHLTIT—2avTlE, UPDATES LKIIDELTEZL TS —2avEd 83sIC, ZEULEZLI— REHET2HDEIR THBHREPLICA IDENTITYZPublication fl
DT IR ETIDENBHNET, REPLICA IDENTITYDHEE SN TULVEWT—TILAPublication [BMENEIHE . UPDATEL LIIDELETENTHNBETIS—
hFEELET,

FIAI M Tldprimary keyDNEESNET—TILDIEA ., primary keyh'REPLICA IDENTITYELCEBISRESNET, Fo. REPLICA IDENTITVICIZ—DA4 VTV A
(NOT NULLDDOE DA VT U0 APBE AT B VT YD ATIEBLY) 2R ETHET. UPDATEEDELETEDL U —Yavh e[ RETY, T—IIC LEEDF—HEELE
LMBE(E, REPLICA IDENTITYICFULLEER TE T H_E T, UPDATEEDELETEDL )G —aUh el 86T, [1]

REPLICA IDENTITYIE, AYAILL TG —a VR ARFICHE VT WALTPA VNS EFADTERE(CEEULFET, REPLICA IDENTITYICIEESNEFITIE, EEFRIOH
WA= FHEWALTPAIUCEEZAFNET, FULLEIEEULRISE(ICIE. WL I—FEETWALTIAILCEEAHH. IENETT,

REPLICA IDENTITYDERE A EDEEMIL. PostgreSQL MEEIHER TS [2]

[1] PostgreSQL10.0XZE - 315 HELF)F—Y3v31.1. NTV5—Yay

[21 PostgreSQL10.0XE - SQLOVYYF ALTER TABLE

6.3.1.2. RIEIRNE
primary keylNEZESIN TWEWT—TIVCHIFBLTIT —Da VW A gEBENERERT/2H. TRO/A—UTOIHLIVT—2aV0REEEmULELE, /18—
VEEEHERIERIITROBENTY, (O: LTI —Yava e, x: LT —YayF )
% 6.5 primary keyDWEEINTWEWT—TILOENMERER
T—JIER INSERT UPDATE DELETE wE
primary keyh\E&ESNiE=T—TI

uniquefll#(not nullfl#)Ereplica
identitylCunique YTV AZIERE

LREEEZALELVT—TIL e} x x PublicationBIM7T—JILICDELETES
SUUPDATEEEELEIGE . I7—IC
13

FRRICEE LIV T—TIbICreplica o} o} o}

identitylCfull B38E

6.3.1.3. Rl IR 1%
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Publisher 1 Subscriber
| i—?ibﬁﬁ:&:ib.
Database3 ‘ LN OnfFE ‘ Database3
(FRxeR)

1

nodel — L node2 D —

[ MFF=TNER:

F=7ND) : primary keyHAEBEhi-F—-7 I

F—=7N2 : uniquekl# (not nullkl#Y) &replica identitylzunique »F o A 155
F=7NQ : EREELLEVLT=TN

F=7N@ : ERBICEEHLEVLTF—T vilreplica identitylzfull & 558

6.3.1.4. IREIF B

1. BMERESRROT—JILERL
FTAMAOGT-IIVEERLET,

(nodel, node2®H—NCHIVTERE)

$ psgl -U postgres logicalreptest3
CREATE TABLE t8logical (cl INT, c2 TEXT, PRIMARY KEY (cl));
CREATE TABLE t9logical (cl INT NOT NULL, c2 TEXT);

CREATE UNIQUE INDEX t9logical ukey ON t9logical (cl);

ALTER TABLE t9logical REPLICA IDENTITY USING INDEX t9logical ukey;
CREATE TABLE tlOlogical (cl INT, c2 TEXT);

CREATE TABLE tlllogical (cl INT, c2 TEXT);

ALTER TABLE tlllogical REPLICA IDENTITY FULL;

LLFOIRY RTT—TIVBMER SNz CEERERLETS

(nodel, node2®Y—NICHLVNTENE)
=# \d
List of relations
Schema

tl0logical postgres
tlllogical postgres
t8logical postgres
t9logical postgres

2. Publication ¥ERK

nodel EDET—IINELTUT -3t &R ETBPublication BERLET,
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(nodeldH—/NCHNTENE)
$ psgl -U postgres logicalreptest3
=# CREATE PUBLICATION pub nodel t8logical FOR TABLE t8logical;

=# CREATE PUBLICATION pub nodel t9logical FOR TABLE t9logical;
=# CREATE PUBLICATION pub nodel tlOlogical FOR TABLE tlOlogical;
=# CREATE PUBLICATION pub nodel tlllogical FOR TABLE tlllogical;

LUTF®OIYY K TPublication MERSN T EBRESELET,

(nodel®H—NIZHBWTERE)
=# \dRp
List of publications
All tables | Inserts

pub nodel tl0logical postgres
pub nodel tlllogical postgres
pub nodel t8logical postgres
pub nodel t9logical postgres
(5 rows)

3. Subscription{ERL

node2 E(CnodellcfERLIzPublication&L UG —309BSubscription #ERLET

(node2MY—/NICHWTEM)

$ psgl -U postgres logicalreptest3

=# CREATE SUBSCRIPTION sub node2 t8logical CONNECTION 'host=nodel dbname=logicalreptest3
port=5432 user=postgres' PUBLICATION pub nodel t8logical;

=# CREATE SUBSCRIPTION sub node2 t9logical CONNECTION 'host=nodel dbname=logicalreptest3
port=5432 user=postgres' PUBLICATION pub nodel t9logical;

=# CREATE SUBSCRIPTION sub node2 tl0logical CONNECTION 'host=nodel
dbname=logicalreptest3 port=5432 user=postgres' PUBLICATION pub nodel tl0logical;

=# CREATE SUBSCRIPTION sub node2 tlllogical CONNECTION 'host=nodel
dbname=logicalreptest3 port=5432 user=postgres' PUBLICATION pub nodel tlllogical;

LUTFOIYY RTSubscription MER SNz CEEERRLET,

(node2®H—NICHNTENE)
=# \dRs
List of subscriptions
Owner | Enabled | Publication
______________________ +__________+_________

sub node2 tlOlogical postgres {pub nodel tlOlogical}
sub node2 tlllogical postgres {pub _nodel tlllogical}
sub _node2 t8logical postgres {pub_nodel t8logical}
sub _node2 t9logical postgres {pub_nodel t9logical}
(4 rows)

4. AYAILTIT —a v B VeI RERR

primary keylNEZEENZT—FIVICH LTI INSERT,UPDATE, DELETEEEMELET,
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(nodelMY—/NICHWTEM)

$ psgl -U postgres logicalreptest3
INSERT INTO t8logical VALUES (1, 'MERRY CHRISTMAS');
INSERT INTO t8logical VALUES (2, 'CHRISTMAS DAY');
UPDATE t8logical SET c2 = 'HAPPY NEW YEAR' WHERE cl = 2;
DELETE FROM t8logical WHERE cl = 1;

SELECT * FROM t8logical;

____+ ________________
| HAPPY NEW YEAR
(1 row)

SubscriptionllCT—ANKBEENTNDEEHERLET,

(nodelMH—NICHBTERE)
S psql -U postgres logicalreptest3
=# SELECT * FROM t8logical;

|
____+ ________________

| HAPPY NEW YEAR
(1 row)

uniquefll#(not nullfilf)Ereplica identitylCuniqued YTYIANE ZR SN T—TIUTx LT INSERT,UPDATE, DELETEREMELET

(nodel@H—NICHNTEHE)

S psgl -U postgres logicalreptest3
INSERT INTO t9logical VALUES (1, 'MERRY CHRISTMAS'):;
INSERT INTO t9logical VALUES (2, 'CHRISTMAS DAY');
UPDATE t9logical SET c2 = 'HAPPY NEW YEAR' WHERE cl
DELETE FROM t9logical WHERE cl = 1;
SELECT * FROM t9logical;

____+ ________________
| HAPPY NEW YEAR
(1 row)

SubscriptionfllCT =AM RSN TN EERERLET

(nodel®dY—NICHWTEME)
S psgl -U postgres logicalreptest3
=# SELECT * FROM t9logical;

|
____+ ________________

| HAPPY NEW YEAR
(1 row)

EERICZE LBV T—FIUT LT, INSERT,UPDATE, DELETEREELET,
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(nodeldH—/NCHNTENE)

$ psgl -U postgres logicalreptest3

=# INSERT INTO tlOlogical VALUES (1, 'MERRY CHRISTMAS');

=# INSERT INTO tlOlogical VALUES (2, 'CHRISTMAS DAY');

=# UPDATE tlOlogical SET c2 = 'HAPPY NEW YEAR' WHERE cl = 2;

ERROR: cannot update table "tl0logical" because it does not have a replica identity and
publishes updates

HINT: To enable updating the table, set REPLICA IDENTITY using ALTER TABLE.

¥ REPLICA IDENTITYAMEESNTULEMEEE, UPDATETERVEDAvE—JeLTH N3,

=# DELETE FROM tl0Ological WHERE cl = 1;

ERROR: cannot delete from table "tl0logical" because it does not have a replica
identity and publishes deletes

HINT: To enable deleting from the table, set REPLICA IDENTITY using ALTER TABLE.
=# SELECT * FROM tl0logical;

MERRY CHRISTMAS
2 | CHRISTMAS DAY
(2 rows)

SubscriptionfllCTF—AN RSN LGN EERERLET,

(nodelDH—NTHBTERE)
S psql -U postgres logicalreptest3
=# SELECT * FROM tl0logical;

MERRY CHRISTMAS
2 | CHRISTMAS DAY
(2 rows)

LERICEZ B UBWT—TIbCreplica identitylCfull B3 RE LIE 7— VIR LT INSERT,UPDATE, DELETEZEEELET,

(nodel®Y—NICHVTEN)

$ psgl -U postgres logicalreptest3
INSERT INTO tlllogical VALUES (1, 'MERRY CHRISTMAS');
INSERT INTO tlllogical VALUES (2, 'CHRISTMAS DAY');
UPDATE tlllogical SET c2 = 'HAPPY NEW YEAR' WHERE cl
DELETE FROM tlllogical WHERE cl = 1;
SELECT * FROM tlllogical;

____+ ________________
| HAPPY NEW YEAR
(1 row)

SubscriptionfllCT—ANREN TS EERERLET,

(nodeldY—NICHWTEME)
S psgl -U postgres logicalreptest3
=# SELECT * FROM tlllogical;

|
____+ ________________

| HAPPY NEW YEAR
(1 row)

6.3.2. AL TV —vay

6.3.2.1 ®EFA®
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OJHNLTIT—=2avlBWCRIBIL T —YavE R BT FIBEREZRLET,
6.3.2.2. RIIAE

RIREE T, FROLTIT—2aVvEREICBVWTEEIE- FIRRATREN DR 2R LELE,

6.3.2.3. Rl IRE
Publisher ' Subscriber
Database i Database
1
Publication <J BREE | Subscription
nodel node2
6.3.2.4. BRI FIE

m HIKEE
1 LI —2a KB ORERR
REOLVTIT—oa KB EHERELES,

(nodel, node2®HY—/NCHVTEHE)

$ psql -x -U postgres -c "SELECT * FROM pg stat replication"
(0 rows)

2. FAMAT AR 2HER
RREECHIATE7—IR—REMERLET.

(nodel, node2®H—NCHIVTERE)
$ createdb testlogicaldb

LR OIRY FTT—AR-2ME RSN B/ LET

(nodel, node2®HY—/NCHVTEH)
$ psgl -U postgres -1
List of databases
Owner | Encoding | Collate | Ctype | Access privileges

——————————————— e
testlogicaldb | postgres | UTF8 <-- {ERZL7zDB
ZHERR
[&E8]

3. TANAT-TIVERL
ERUIeT—AR-AICTAN RO T—FIVEERLET
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(nodel, node2®HY—NCHIVTERE)
$ psgl -U postgres testlogicaldb
=# CREATE TABLE tllogical (cl no integer PRIMARY KEY, c2 date time timestamp);

=# SELECT * FROM tllogical;
cl no | c2 date time

LIFOIRY FCER UIe T TV ERERLET .

(nodel, node2MY—NICHWVTENE)
=# \dt
List of relations
Schema

public
(1 row)

B OVHILTVT =230 TOER
1. Publication&Subscription Z/ERk

nodellCfERLTztllogical 7—FIVELTUT —2auxtRETBPublication BERLLET

(nodelDH—NTHBTERE)
=# CREATE PUBLICATION test_slotl FOR TABLE tllogical;
=# SELECT * FROM pg publication tables;
| schemaname | tablename
____________ +____________+___________
test slotl | public tllogical
(1 row)

LLROIYY FTPublication MER SN =B &HERLET,

List of publications
Owner | All tables | Inserts

test slotl <-- ZA=)F7=7
JLTREN
(1 row)

node2(CnodelllfER L7zPublication&L T —23avF%Subscription BMERL LET

(node2MHY—NICBWNTER)

=# CREATE SUBSCRIPTION test slotl CONNECTION 'host=nodel dbname=testlogicaldb port=5432
user=postgres' PUBLICATION test slotl;

=# SELECT * FROM pg subscription rel;

srsubid | srrelid srsubstate srsublsn

24755 24750 2/912A8A10
(1 row)

LLTFDOIYY R TSubscription MER SN =B E#EZELET,
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List of subscriptions
Owner | Enabled | Publication

———————————— B R e
test slotl | postgres | t {test slotl}
(1 row)

2. LT —vaiKaERERR

WEOLIVT—2aV KB ERRLET,
e L7zPublication&Subscription NIEE(CLTUT —Y30En TLVShE
application_name, state. sync_stateJH B CHEFRLET, (sync_statelFTREF R TldasynctBNFET,)

(nodel DY —NICHTERE)

$ psqgl -x -U postgres -c "SELECT * FROM pg stat replication"
-[ RECORD 1 J-===t==—————

pid | 1667

usesysid | 10

usename | postgres

application name | test slotl

<-- subscription nameh’&RREN 3D

client addr | 192.168.43.11

client hostname |

client port | 35564

backend start | 2018-01-05 10:39:02.914132+09

backend xmin \

state | streaming

<-- streaming N&RTEIND

sent lsn | 2/912A8A10

write 1lsn | 2/912A8A10

flush 1lsn | 2/912A8A10

replay lsn | 2/912A8A10

write lag \
flush lag \
replay lag \
sync _priority | 0
sync_state | async

<-- async (RS TIIIERL)

B RELIT—0aVDHRE
1. ARVRSAUTEE

ARVESAUD LIV -3V EERBL U —2avIcLES,

(nodeldH—/NCHNTENE)

$ psgl -U postgres testlogicaldb

=# ALTER SYSTEM SET synchronous_standby names = 'test slotl';
application nameZ¥EETD

BRETAANCTRBL I —aVICE RSN B EHERLET,

(nodel®Y—NICHVTENE)
$ cat /var/lib/pgsql/10/data/postgresqgl.auto.conf
# Do not edit this file manually!

# It will be overwritten by ALTER SYSTEM command.

synchronous standby names = 'test slotl'
o

<-- R#IFE([Capplication namehF{EEIN TS
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BRETIINONBERBRLET

(nodeldH—/NICHNTER)

$ pg_ctl reload

PostgreSQLEEENFF(Csynchronous_standby_names/{IA—AhERAAFNTNBBEERERLET,

(node®H—NICHWTH—/1EHE)

$ tail /var/lib/pgsql/10/data/log/postgresql-2018-01-05.1og
HHIAFNTIVBEEHER

LOG: received SIGHUP, reloading configuration files

LOG: parameter "synchronous standby names" changed to "test slotl"
LOG: standby "test slotl" is now a synchronous standby with priority 1

BEOLIVT—a KB ERRLET,
sync_stateDsyncEo>T VDB EMERLET,

(nodel@Y—NICHVTEM)

$ psqgl -x -U postgres -c "SELECT * FROM pg stat replication"
-[ RECORD 1 J-—==t—-=————————— - ————————
pid

usesysid

usename postgres

application name test slotl

client addr 192.168.43.11

client hostname

client port 35564

backend start 2018-01-05 10:39:02.914132+09
backend xmin

state streaming

sent_lsn 2/912A8A10

write lsn 2/912A8A10

flush 1lsn 2/912A8A10

replay lsn 2/912A8A10

write lag

flush lag

replay lag

sync_priority

sync_state

<-- sync (R#) [Ch3

B OVHILL IV — Y3V EnferEsR
1. T=FIUCTF—R%EEM

FAMRICYER LTzPublication IOT—ILICLI— REINSERTLET

(nodelMY—NZBWTERR)

S psql -U postgres testlogicaldb

=# INSERT INTO tllogical VALUES (1,localtimestamp);
=# SELECT * FROM tllogical;

c2 date time

SubscriptionfIOT—FIUZELT— RHINSERTENTWBEERERLET . (LTI —2avEn TS EEHERR)
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(node2MH—NICHBIVTEHE)
=# SELECT * FROM tllogical;
c2 date time

- TIMOT-REEH

PublicationfBl®dF—7ILOLI1—REUPDATELET,

(nodel®H—NZBWTEHE)
=# UPDATE tllogical SET c2 date time = localtimestamp WHERE cl no = 1;
=# SELECT * FROM tllogical;

c2 date time

(node2MH—NIZHBTEHE)
=# SELECT * FROM tllogical;
c2 date time

. T=IOT S EHIB

PublicationflOFT— I DL I— RFEDELETELZET,

(nodel DY —NICHTERE)

=# DELETE FROM tllogical WHERE cl no = 1;
=# SELECT * FROM tllogical;

cl no | c2 date time

_______ +______________

(0 rows)

<-- EEOT-SHHIFRENS

SubscriptionflOT—7ILTHELA— RODELETESN TWREEHERLET (LTVT—avEN TSR ERERR)

(node2MHY—NCHVTERE)
=# SELECT * FROM tllogical;
cl no | c2 date time

_______ +______________
(0 rows)

<-- EENT-ANEIFRESND

- TINAVERELRIEIL T —a v EHER

Subscription flOF—AX=2A, 7= Doid #FERLET,
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(node2®H—NICHWTEHE)
=# SELECT oid, datname FROM pg database;
datname

_______ +_______________
24748 testlogicaldb
[HE]

=# SELECT oid, datname FROM pg database;
| relname

_______ +_________________

24750 tllogical

[&B8]

Subscription OOV IEREEELET

(node2MH—NICHNTENR)

=# SELECT locktype, database, relation, mode FROM pg locks;
locktype | database | relation |

———————————— Bt s E e L

relation 24748 | 11577 | AccessSharelock

AyDENTLEL

virtualxid | ExclusiveLock

(2 rows)

SubscriptionIOT—F I &I VHD VaVRTAVIIKEEDFFICLET ., (AYYE—F : EXCLUSIVE MODE)

(node2MH—NICHNTENR)

=# BEGIN;

=# LOCK tllogical IN ACCESS EXCLUSIVE MODE ;
<-— F=JIEOYD

Subscription IOV IR EHERLET

(node2®H—NICHNTENE)
=# SELECT locktype, database, relation, mode FROM pg locks;
locktype | database | relation |

relation AccessShareLock

virtualxid ExclusiveLock

transactionid ExclusiveLock

relation AccessExclusivelock <-- F=7ILEOY
9

[AB&]

SubscriptionBIDT—FILH OVIIREEDFEZE, Publication BIDFT—TIUCLO— FEINSERTUFET,
Subscription (AR VI D HCommitDIE BN HDFE TEMIKBELDET,
(L. 60 L EIEBEDBIMEEE, 84 L7 bOOTHE hEhFT,)

(nodeldH—/NICHNTER)
=# INSERT INTO tllogical VALUES (1,localtimestamp);

EAVAIDD commit BENGLVEHTAVTMIEFES

Page 140 of 285



PostgreSQL Enterprise Consortium

(nodeldH—/NCHNTENE)

$ tail /var/lib/pgsql/10/data/log/postgresql-2018-01-05.1og
LOG: terminating walsender process due to replication timeout
wal sender timeout (default 60s)#>TAJNHEAENDS

[Ctrl+c]

Cancel request sent

WARNING: canceling wait for synchronous replication due to user request
DETAIL: The transaction has already committed locally, but might not have been
replicated to the standby.

INSERT 0 1

SubscriptionflOT—JIOVD &R T2ELTIT—Vavh'EELET,
SubscriptionfllOT—FILTELI— RHINSERTEN TS EEREZRLET,

(node2MY—/NICHWTEM)
=# COMMIT; <-- OvYDfEkR
=# SELECT locktype, database, relation, mode FROM pg locks;
locktype | database | relation |
———————————— Bt e
relation 24748 | 11577 | AccessShareLock
AyoEN T
virtualxid | | ExclusiveLock
(2 rows)
=# SELECT * FROM tllogical ;
c2 date time
_______ +____________________________
| 2018-01-05 13:44:52.134441
<-- LIUT—23vEnTd
(1 row)

6.3.3. EHYTAYITVay

6.3.3.1. BRI H

AILTVT =23V THEEBDSubscription (LU — a3 Wl gEVERRLET
6.3.3.2. RIANE

ARIREET(E, 3/ FTTFREBROLIVT—YaVARBE A R ORI e LELE,

6.3.3.3. I IRI%E
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Publisher
Database (logicalreptest)

Subscriber Subscriber

Database (logicalreptest) Database (logicalreptest)

e [ — — [ — —
|| t1logical | | | t1logical || | | t1logical ||
maw ] | (s SETTIg
Publication Subscription Subscription
(pub,node1,t1logical) (sub_node2_t1logical) BN | (sub_node3_t1logical)
Subscriber N Publisher

Database (logicalreptest) Database (logicalreptest) Database (logicalreptest)
I [ — — [ — —
|| t2logical || || t2logical || | | t2logical ||
acon ] SETTIg

— N Sm— a =
Subscription Publication Subscription
(sub_node1_t2logical) | BERE 1 (pub_node2_t2logical) L] | (sub_node3_t2logical)

Subscriber Publisher

Database (logicalreptest) Database (logicalreptest) Database (logicalreptest)

" stogal " siogeal o B=ECT:

logic t3logical ogical
(sub_node1_t3logical) EiEER (sub_node2_t3logical) (pub_node3_t3logical)

- = _— ~ = _ l" — =

— nodel <= > node2 < |— node3 -

6.3.3.4. IREEFIE
B ORI — 03V OEERERR(T— TV B
1. BMERERRRA DT — SR —APEBL
R THATETAIR-AEERLET,

(nodel, node2, node30Y—NCHVTER)

$ createdb logicalreptest

LTFOIVY FTT—AR-2MER SN B EFERLETS .

(nodel, node2, node3MHY—NICHBLVTERE)
$ psqgl -U postgres -1
List of databases
Encoding Collate Ctype Access privileges
———————————————— e
logicalreptest | postgres | UTES8 | C | C \
[HEX)

2. BERERADT-TIER
ER LIz T—RR=AICTANHOT—TIVEERLET .

(nodel, node2, node3MHY—NICHVTERE)
$ psgl -U postgres logicalreptest

=# CREATE TABLE tllogical (cl INT, PRIMARY KEY (cl));
=# CREATE TABLE t2logical (cl INT, PRIMARY KEY (cl));
=# CREATE TABLE t3logical (cl INT, PRIMARY KEY (cl));

LIF OOy FTHER LI T— DIV ERERRLET
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(nodel, node2, node3MHY—NICHBLVTER)
=# \dt

List of relations

tllogical postgres

t2logical postgres

t3logical postgres
(3 rows)

. 1EyhrBPublication. Subscription YERL

nodellC#Efk Liztllogical 7= IV ELTIT —Yauxt RET BPublication BYERL LET .

(nodeldH—/NCHNVTENE)
$ psgl -U postgres logicalreptest
=# CREATE PUBLICATION pub nodel tllogical FOR TABLE tllogical;

LLROIYY FTPublication MER SN =B &HERLET,

(nodelDH—NTHBTERE)
=# \dRp
List of publications
| All tables | Inserts Updates
————————————————————— Bt e et H
pub nodel tllogical | postgres | |t |t | t
(1 row)

node2(CnodelllfER L7zPublication&L T —2avF3Subscription BERLLET

(node2MHY—NICBEWNTER)

S psgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node2 tllogical CONNECTION 'host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub nodel tllogical;

LLFOIYY RTSubscription MER SN =B E#/EELET,

(node2®MHY—NICHTEE)
=# \dRs
List of subscriptions
Owner | Enabled | Publication
————————————————————— ——
sub node2 tllogical | postgres | t {pub nodel tllogical}
(1 row)

node3lCnodellC¥ER L7zPublication&EL T —23v33Subscription B ERRLLET

(node3MY—/NICHVTEM)
$ psqgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node3 tllogical CONNECTION 'host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub nodel tllogical;

LTFOIAYY R TSubscription MERENEEERERLET,
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(node3MH—NICBNTEM)
=# \dRs

List of subscriptions

Owner | Enabled | Publication
————————————————————— o
sub node3 tllogical | postgres | t {pub_nodel tllogical}
(1 row)

4. 2EyhMBPublication. Subscription fERL

node2lfERLTzt2logical 7= ELTVT—0arxtRETBPublication BERLLET

(node2®H—NIZBWTEHE)
$ psgl -U postgres logicalreptest
=# CREATE PUBLICATION pub node2 t2logical FOR TABLE t2logical;

LATFOIYY R TPublication MER SN =B ZHEZELET,

(node2MHY—NCHTERE)
=# \dRp
List of publications
Owner | All tables | Inserts Updates Deletes
————————————————————— B e et Lt T it
pub node2 t2logical | postgres | |t |t | t
(1 row)

node3lcnode2(CfER L7zPublication&EL T —23v33Subscription BER LET

(node3NHY—NICHVTERE)

$ psgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node3 t2logical CONNECTION 'host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub nodeZ t2logical;

LLTFOIYY K TSubscription MERSN =B &#/EELET,

(node30H—NIZBWTERE)
=# \dRs
List of subscriptions
Owner | Enabled | Publication

sub _node3 tllogical postgres {pub_nodel tllogical}
sub node3 t2logical postgres {pub_node2 t2logical}
(2 rows)

nodellCnode2lC#ER L7zPublication&EL )T —30F3Subscription B ERLLET

(nodel®dY—NICHWTEME)
$ psgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub nodel t2logical CONNECTION 'host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub node2 t2logical;

LLTFDOIYY R TSubscription MER SN =B E#EZELET,
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(nodelMHY—NICHWTEM)
=# \dRs

List of subscriptions

Owner | Enabled | Publication
————————————————————— o
sub nodel t2logical | postgres | t {pub_node2 t2logical}
(1 row)

. 3tYhrBPublication, Subscription YERL

node3lCfERLTzt3logical 7= ELTVT—arxtRETBPublication B/ERALET

(node30H—NIZBWTEHE)
$ psgl -U postgres logicalreptest
=# CREATE PUBLICATION pub node3 t3logical FOR TABLE t3logical;

LATFOIYY R TPublication MER SN =B ZHEZELET,

List of publications
Owner | All tables | Inserts Updates Deletes
————————————————————— -
pub node3 t3logical | postgres | |t |t | t
(1 row)

node3lCfER LTzPublication&LFUr—23F3Subscription ZERLET,

(node2®MHY—NICHTEE)

$ psgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node2 t3logical CONNECTION 'host=node3 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub node3 t3logical;

LTFOIAYY R TSubscription MERENEEEERLET,

List of subscriptions
| Enabled | Publication

sub _node2 tllogical postgres {pub_nodel tllogical}
sub _node2 t3logical postgres {pub_node3 t3logical}
(2 rows)

node3lCfER LTzPublication&ELFUr—30F3Subscription #ERLET .

(nodel®H—NIZBWTERE)
$ psgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub nodel t3logical CONNECTION 'host=node3 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub node3 t3logical;

LUTFOIYY RTSubscription MER SN =B #RERLET,
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(nodelMHY—NICHWTEM)
=# \dRs

List of subscriptions
Owner | Enabled | Publication

sub nodel t2logical postgres {pub_node2 t2logical}
sub nodel t3logical postgres {pub node3 t3logical}
(2 rows)

. 1EyhB BV TS —oa VBN R HREE

nodel®PublicationfIOT—T)b(tllogical)lCLd— FEINSERTLET

(nodel®Y—NICHWTEHE)

$ psgl -U postgres logicalreptest
=# INSERT INTO tllogical VALUES (1);
=# INSERT INTO tllogical VALUES (2);
=# SELECT * FROM tllogical;

cl

1

2

(2 rows)

node2®Subscription BIOT—JIUICELI— FHINSERTEN TSR EEMELET (LTI —Yavsh T3 E &)

(node2MHY—NCHTERE)

$ psgl -U postgres logicalreptest

=# SELECT * FROM tllogical;

cl

1 <-- nodeltRUFHERHLTIT—vavEnTIVBCE
2

(2 rows)

node3MSubscriptionBIDT—FILCELI— FHINSERTEN TR EEHEZRLET (LT —avEN TS BEHER)

(node3NH—NICHWTEM)
S psql -U postgres logicalreptest
=# SELECT * FROM tllogical;

<-- nodeltRUHERNFLIIT—2avEnNTIVBE

. 2BYhB BIYAILLTIT— 3 VB ERREE

node2MPublication BIDFT—TIb(t2logical)lcLI— FEINSERTLET
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(node2®H—/NCHNTENE)

$ psqgl -U postgres logicalreptest
=# INSERT INTO t2logical VALUES (3);
=# INSERT INTO t2logical VALUES (4);
=# SELECT * FROM t2logical;

node3MSubscriptionBIDT—FILCELI— FHINSERTEN TR EERERLET (LT —avEN TS BEHER)

(node3NH—NICHWTEM)
S psql -U postgres logicalreptest
=# SELECT * FROM t2logical;

<-- node2tRUHERNFLIIT—2avEnTIVBE

nodel®SubscriptionAIOT—FINCELT— FHINSERTEN TV EEERLET  (LTUT—2avEnN TS EERER)

(nodel@H—NICHNTEHE)

S psgl -U postgres logicalreptest

=# SELECT * FROM t2logical;

cl

3 <-- node2tEUHERBLTIT—2avEnNTNBE
4

(2 rows)

8. 3tyhB OURLLT—avBIEREE

node3MPublication BIDFT—TIb(t3logical)lcLI— FEINSERTLET,

(node3NH—NICHWTEM)

S psgl -U postgres logicalreptest
=# INSERT INTO t3logical VALUES (5);
=# INSERT INTO t3logical VALUES (6);
=# SELECT * FROM t3logical;

node2®SubscriptionIOF—FIUZELI— FHINSERTENT VB EEHEZELET . (LT —Yavan TR EERED)
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(node2MY—/NICHWTEM)
$ psqgl -U postgres logicalreptest
=# SELECT * FROM t3logical;

<-- node3RUHERENLTIT—YavshTWeiE

nodel®DSubscription BIOT—JIUCELI— FHINSERTEN TN EEMELET . (LTI —Yavsh T3 E &)

(nodel®dY—NICHWTEM)
$ psqgl -U postgres logicalreptest
=# SELECT * FROM t3logical;

<-- node3tEUBERBLTIT—2avENTNSE

m BERERR
1. VIEW COAT—HRAFEER

nodelTM&Publication/Subscription DEHEZMRLET,

(nodel®H—NIZBWTEHE)
$ psgl -U postgres logicalreptest

-PublicationlCEELET—TILEMER
=# SELECT * FROM pg publication tables;

| schemaname | tablename
_____________________ B
pub nodel tllogical | public | tllogical
(1 row)

LU —2av LTS IR EEDTERR

=# SELECT pid, application name, client addr, state, sync state FROM

pg_stat replication;
application name

streaming
streaming

1291 | sub node2 tllogical
1298 | sub node3 tllogical
(2 rows)

|
+
|
|

: Subscription®REIER

=# SELECT subslotname, subpublications, subconninfo FROM pg subscription;
subslotname | subpublications

subconninfo

sub nodel t2logical | {pub node2 t2logical} | host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres

sub nodel t3logical | {pub node3 t3logical} | host=node3 dbname=logicalreptest
port=5432 user=postgres password=postgres

(2 rows)

node2 CD&Publication/Subscription DE HEZMHRLET,
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(node2MY—/NICHWTEM)
$ psqgl -U postgres logicalreptest

-PublicationlCF&ELET—JILERER
=# SELECT * FROM pg_ publication tables;
pubname | schemaname | tablename

pub node2 t2logical | public t2logical
(1 row)

LU =23V LTS IR EDRERR
=# SELECT pid, application name, client addr, state, sync state FROM
pg_stat replication;

application name

| sub nodel t2logical streaming
| sub node3 t2logical streaming

: Subscription®&EEHR

=# SELECT subslotname, subpublications, subconninfo FROM pg subscription;
subslotname | subpublications

subconninfo

sub node2 t3logical | {pub node3 t3logical} | host=node3 dbname=logicalreptest
port=5432 user=postgres password=postgres

sub node2 tllogical | {pub nodel tllogical} | host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres

(2 rows)

node3TMD&Publication/Subscription DEHEEMALET,
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(node3ICBWLVTER)
$ psqgl -U postgres logicalreptest

-PublicationlCF&ELET—JILERER
=# SELECT * FROM pg_ publication tables;
pubname | schemaname | tablename

pub node3 t3logical | public t3logical
(1 row)

LU =23V LTS IR EDRERR
=# SELECT pid, application name, client addr, state, sync state FROM
pg_stat replication;

application name

| sub nodel t3logical streaming
| sub node2 t3logical streaming

: Subscription®&EEHR

=# SELECT subslotname, subpublications, subconninfo FROM pg subscription;
subslotname | subpublications |

subconninfo

sub node3 tllogical | {pub nodel tllogical} | host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres

sub node3 t2logical | {pub nodeZ t2logical} | host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres

(2 rows)

6.3.4. DA — Fig Rk

6.3.41. BRI HM

AJIINLTVT—2avERALEDAT — FER OB ENERERLET,
6.3.4.2. RIARNE

RIREETE, FEREROLIVT—avhRB AR ORI ERMELELE,

6.3.4.3. BRI IR

Publisher Subscriber | Publisher Subscriber
Database Database
(logicalreptest) (logicalreptest)
Database

Ttalogical | | Tttlogical | | (logicalreptest)
| |

1
Publication Subscription -t llogical
(pub_node1_t1logical) 0 B | (sub_node2_t1logical) #
Publication Subscription
(pub_node2_t1logical) < EERE | (sub_node3_t1logical)

— node? — — node3 —
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6.3.4.4. IRELFIE
B ORI — 03V OEERERR(T— TV B
1. BMERERRRA DT — SR —APEBL
AR THATET IR LET,

(nodel, node2, node30Y—NCHVTERE)

$ createdb logicalreptest

L)V FTCT—IR-2MER SN B EFERLETS .

(nodel, node2, node3MHY—NICHBLVTERE)
$ psqgl -U postgres -1
List of databases
Encoding Collate Ctype

Access privileges

———————————————— et et it e S

postgres | UTE8 | C C

logicalreptest
(&)

2. BERERADT-TILER
ER LIz T—RR=AICTANHOT—TIVEERLLET .

(nodel, node2, node3MHY—NICHVTERE)
$ psgl -U postgres logicalreptest
=# CREATE TABLE tllogical (cl INT, PRIMARY KEY (cl));

LITFOIRY FTER U T—TIVERERRLET .

(nodel, node2, node3NY—NICHVTER:)
=# \d
List of relations

public
(1 row)

3. Publication fERE

nodellC#Efk Liztllogical 7= IV ELTIT —Yauxt RETBPublication BYERL LET .

(nodel®HY—NICHWTER)

$ psgl -U postgres logicalreptest
=# CREATE PUBLICATION pub nodel tllogical FOR TABLE tllogical;

LLROIYY FTPublication MER SN =B MR LET,
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(nodelMY—/NICHWTEM)
$ psqgl -U postgres logicalreptest
=# \dRp

List of publications

Owner | All tables | Inserts Updates

Deletes

————————————————————— e T Rt

pub nodel tllogical | postgres | |t |t
(1 row)

4. SubscriptionERk

node2lCnodellC#EA L7zPublication&EL T —30F3Subscription B ERRALET

(node2®H—NICHWTEHE)
$ psgl -U postgres logicalreptest

t

=# CREATE SUBSCRIPTION sub node2 tllogical CONNECTION 'host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub nodel tllogical;

LLTFDOIYY R TSubscription MER SN =B EREELET,

(node2MHY—NICEWNTER)
S psgl -U postgres logicalreptest
=# \dRs
List of subscriptions
Owner | Enabled | Publication

————————————————————— e et
sub node2 tllogical | postgres {pub_nodel tllogical}

(1 row)

5. PublicationfERL
nodellCfER L7zPublicationELFUT—ar 333 &EBH>TVET—Tbtllogical)&
LU —2auxtRELEPublicationZnode 2 [ICHERLLET .

(node2®H—NICHWTEHE)
$ psgl -U postgres logicalreptest

=# CREATE PUBLICATION pub node2 tllogical FOR TABLE tllogical;

LATFOIYY R TPublication MER SN =B &HEZELET,

(node2MY—NICHIVTEHE)
S psgl -U postgres logicalreptest
=# \dRp
List of publications

Owner | All tables | Inserts Updates
————————————————————— B e s S At

pub node2 tllogical | postgres | |t |t
(1 row)

6. SubscriptionfERX

node3lCnode2lCfER L7zPublication&EL T —23v33Subscription BERRLET

Deletes

t
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(node3MY—/NICHWVTEM)
$ psqgl -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub node3 tllogical CONNECTION 'host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub node2 tllogical;

LLTFDOIYY R TSubscription MER SN =B E#/EELET,

(node3DH—NIZBWTEHE)
$ psgl -U postgres logicalreptest
=# \dRs
List of subscriptions
Owner | Enabled | Publication
————————————————————— e
sub node3 tllogical | postgres | t {pub_node2 tllogical}
(1 row)

7. BYNLT T =03V S EERRGE

nodel®Publication BIDFT—FILICLA— FEINSERTLET,

(nodel®dH—NICHNTEHE)

S psgl -U postgres logicalreptest
=# INSERT INTO tllogical VALUES (1);
=# INSERT INTO tllogical VALUES (2);
=# SELECT * FROM tllogical;

8. OYNILLT T —aV i S B IREERERR

node2MSubscriptionBIDT—FINICELI— RDINSERTEN TS B MR LET . (nodelMb LT —avEnNTIVDEERERR)

(node2®4—NCHVTENE)

$ psgl -U postgres logicalreptest

=# SELECT * FROM tllogical;

cl

1 <-- nodel&EUFHERBLTIT—2avENTBE
2

(2 rows)

node3®MSubscriptionIOF—FINZELI— FHINSERTEN TR EEFEELET, (node2h b LTIT—03 SN TIVBEEHERR)

(node30H—NIZBWTERE)
$ psgl -U postgres logicalreptest
=# SELECT * FROM tllogical;

<-= nodel&RUHBRMBLTIT—2avshTBlE

m B EHERR
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1. VIEW COAT—RARER

nodelTPublication DEEEFEALET,

(nodelDH—NCHBLTERE)
S psql -U postgres logicalreptest

-PublicationlERELET—TIEMER
=# SELECT * FROM pg publication tables;

| schemaname | tablename
_____________________ +____________+___________
pub nodel tllogical | public | tllogical

(1 row)

LTI —2av LT LB IREEDRERR
=# SELECT pid, application name, client addr, state, sync state FROM
pg _stat replication;
| application name client addr state sync_state
—————— e e e e
31121| sub node2 tllogical | node2 | streaming async
(1 rows)

node2 CMPublication/Subscription DEHEEHERLET,

(node2®H—NIZBWTEHE)
$ psgl -U postgres logicalreptest

-PublicationlCEELET—TILEMHER
=# SELECT * FROM pg publication tables;

| schemaname | tablename
_____________________ B
pub node2 tllogical | public | tllogical
(1 row)

LU —2av LTS IR EEDTERR
=# SELECT pid, application name, client addr, state, sync state FROM
pg_stat replication;
| application name client addr state sync_state
—————— f——_————
9185 | sub node3 tllogical | node3 | streaming async
(1 rows)
: Subscription®FREER
=# SELECT subslotname, subpublications, subconninfo FROM pg subscription;
subslotname | subpublications
subconninfo

sub node2 tllogical | {pub nodel tllogical} host=nodel dbname=logicalreptest
port=5432 user=postgres password=postgres
(1 rows)

node3®MSubscription DEHREMHERLET,
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(node3ICBWLVTER)
$ psqgl -U postgres logicalreptest

LU =23y LTS IR EDRERR

=# SELECT pid, application name, client addr, state, sync state FROM
pg_stat replication;

(0 rows)

: Subscription®FREIER

=# SELECT subslotname, subpublications, subconninfo FROM pg subscription;
subslotname | subpublications

subconninfo

sub node3 tllogical | {pub nodeZ tllogical} host=node2 dbname=logicalreptest
port=5432 user=postgres password=postgres
(1 row)

W EBNREE(Publication&Subscription DEERZIL — TS B IFEDEH))
1. Publication¥ERL
node2lfER LT=PublicationEL UG —30 Tt RER>TWVET—TIbtllogical) %
iU =23yt &ELEPublication Enode3ICERLLET .

(node3NHY—NCHTERE)
$ psgl -U postgres logicalreptest
=# CREATE PUBLICATION pub node3 tllogical FOR TABLE tllogical;

LLTFDOIYY R TPublication MER SN =B &#REELET,

$ psgl -U postgres logicalreptest
=# \dRp
List of publications
Owner | All tables | Inserts Updates Deletes
————————————————————— R et st
pub node3 tllogical | postgres | |t |t | t
(1 row)

2. Subscription {ERX

nodellCnode3ICfER L7zPublication&L U —2avF%Subscription BERL LET

(nodelDH—NTHBNTEHE)
S psql -U postgres logicalreptest

=# CREATE SUBSCRIPTION sub nodel tllogical CONNECTION 'host=node3 dbname=logicalreptest
port=5432 user=postgres password=postgres' PUBLICATION pub node3 tllogical;

3. AVALT VT —oav i BEERREEUL— TR

LIV —2avseL T —2av Entil—TLTa i,
MEAT—AOIE-BHC—BHFBRIREL, SHEICIS—AvE— I E ASNFT,
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(nodeldH—/NCHNTENE)

$ psqgl -U postgres logicalreptest

=# INSERT INTO tllogical VALUES (1);

(PostgreSQLAYDIS—Avt—Y)

[2018-01-31 17:18:03.060 JST][]1[][00000][444] LOG: logical replication table
synchronization worker for subscription "sub nodel tllogical", table "tllogical" has
started

[2018-01-31 17:18:03.072 JST][]1[]1[23505][444] ERROR: duplicate key value violates

unique constraint "tllogical pkey"

[2018-01-31 17:18:03.072 JST][]1[]11[23505][444
]

] DETAIL: Key (cl)=(l) already exists.
[2018-01-31 17:18:03.072 JST][][]1[23505][444] CONTEXT: COPY tllogical, line 1
[2018-01-31 17:18:03.073 JST][]1[]1[00000][227] LOG: worker process: logical replication
worker for subscription 16393 sync 16385 (PID 444) exited with exit code 1

6.3.5. \—F4a=—vHtnEH#EhHE

6.3.5.1. IREFHE K
Publisher — Subscriber —L
 Ke34vazuy - —Fqvazyy
Database \ 77N Database \ F=7N
7 7"
4 4

A
Publication 4 BEEE | Subscription
nodel > [ e | <

6.3.5.2. A ANELIEADA A

BR—T49aZVHRRIBELT—TIVCH L, T—AEEHT—TIVCHEILTRMTIE TR E RN ER L SB3IENTESRT,

Fe AL TIT =03 R BNEERRNREHEEIBTLIVT — Va3 E T BT — 1\ b T35 EHEDT —AN—ACEHNSBIENTEET,
NOEMEBADERZET. EHY— DT 251 D0OEMY— N ETIN—FT12avT—JIELTERTZENT g BNET,

6.3.5.3. R NE

B LT —0autRELEN—T10aZ 00 F=TIbhfSubscriberlC RSN B EEREERT B,

B PublishereBEDENSubscriber®N\—T4 Va0 7= TN E &R T 5,

B EHY—-NOFT—IINELDDOY—ND)S— T4 Va3V F—T I A TR D DI FEET R,

6.3.5.4. IREEE R

mIRBEE
1. LT =23 REEDRESR
BEOLIVT—Va ikEEmEZELET,

(nodel, node2®MY—/NICHVTENE)

$ psql -x -U postgres -c "SELECT * FROM pg stat replication;"
(0 rows)
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2. BEBRAT-ARX-2ERK
RRFECHIATHT —IRN-AEERLET

(nodel, node2®MY—/NICHVTENE)

S createdb testlogicalre

LT OIRY FTT—AR-2MEREN TR &R LET

(nodel, node2®HY—NCHIVTERE)
$ psqgl -U postgres -1
List of databases
Encoding Collate Ctype Access privileges
——————————————— e et e
testlogicalre postgres | UTEF8 | | C
[HB8]

3. REBAT—JIER(pgbench)

ER Lz T—AR—Alpgbench #EALTTFANRDOT—IINEERLET,
EFDEIC. HEDT—TIb(pgbench_history) & \—T4aviEXERWTI—F a0 LET,

(nodel, node2®H—/NCHVTERE)
$ pgbench -i -U postgres testlogicalre
$ psgl -U postgres testlogicalre
=# DROP TABLE pgbench history;
=# CREATE TABLE pgbench history(tid integer, bid integer, aid integer, delta integer,
mtime timestamp without time zone, filler character (22)) PARTITION BY RANGE (mtime);
=# CREATE TABLE pgbench history 201801 PARTITION OF pgbench history FOR VALUES FROM
('2018-01-01"') TO ('2018-02-01");
=# CREATE TABLE pgbench history 201712 PARTITION OF pgbench history FOR VALUES FROM
('2017-12-01') TO ('2018-01-01");
=# CREATE TABLE pgbench history 201711 PARTITION OF pgbench history FOR VALUES FROM
('2017-11-01') TO ('2017-12-01");
=# ALTER TABLE pgbench history 201801 ADD CONSTRAINT pgbench history 201801 pkey PRIMARY
KEY (tid, aid);
=# ALTER TABLE pgbench history 201712 ADD CONSTRAINT pgbench history 201712 pkey PRIMARY
KEY (tid, aid);
=# ALTER TABLE pgbench history 201711 ADD CONSTRAINT pgbench history 201711 pkey PRIMARY
KEY (tid, aid);
=# SELECT relname, n live tup AS rowcount FROM pg stat all tables WHERE relname LIKE
'pgbench history%' ORDER BY relname;

relname rowcount

pgbench history 201711
pgbench history 201712
pgbench history 201801
(3 rows)

4. Publication&Subscription #{ERK

nodellTERLENS—T12a0DFT—TINELTVT —auxt &ETBPublication #ERLET .
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(nodelMY—/NICHWTEM)

=# CREATE PUBLICATION pub nodel parttables FOR TABLE pgbench history 201711;
=# ALTER PUBLICATION pub nodel parttables ADD TABLE pgbench history 201712;

=# ALTER PUBLICATION pub nodel parttables ADD TABLE pgbench history 201801;

=# SELECT * FROM pg_ publication tables;

pubname | schemaname | tablename

pub nodel parttables i pgbench history 201801
pub nodel parttables i pgbench history 201712
pub nodel parttables pgbench history 201711
(3 rows)

LUROIYY FTPublication MER SN =B &HERLET,

(nodel®H—NICBWTEHE)
=# \dRp
List of publications
| All tables | Inserts Updates

pub nodel parttables
(1 row)

node2(CnodelllfER L7zPublication&L U —2avF%Subscription BERL LET

(node2®H—/NICBWTERE)
=# CREATE SUBSCRIPTION sub node2 parttables CONNECTION 'host=nodel dbname=testlogicalre
port=5432 user=postgres' PUBLICATION pub nodel parttables;
=# SELECT * FROM pg subscription rel;

srsubid srrelid srsubstate srsublsn

18381 18372 0/109C2570

18381 18369 0/109C2570

18381 18366 0/109C25A8
(3 rows)

LLTFOIYY K TSubscription MERSN =B &#/EELET,

(node2®H—NICHWTEHE)
=# \dRs
List of subscriptions

Owner | Enabled | Publication

—————————————————————— e R et e

sub node2 parttables | postgres | {pub_nodel parttables}
(1 row)

B OJNIVLTVT —2a Ui B EERERR
1. T=7ILTF—RiEm

pgbench CEIMESEBAD T M eE R LET
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(nodel®dY—NICHWTEME)
$ vi part test.sql

\set aid random(l, 90 * :scale)

\set bid random(l, 1 * :scale)

\set tid random(l, 10000 * :scale)

\set delta random(-5000, 5000)

BEGIN;

INSERT INTO pgbench history (tid, bid, aid, delta, mtime) VALUES (:tid, :bid, :aid,
:delta, CAST('2018-01-31'" AS date) - CAST(:aid AS integer));

UPDATE pgbench history SET filler to char(:bid + :delta, '9999') WHERE tid = :tid AND

nodel®PublicationIOT—FILICH LT, pgbench TAHUT P ERITLET,

(nodel®Y—NICHWTEHE)
$ pgbench -U postgres -c 1 -t 1000 -f part test.sqgl testlogicalre

L= R S=F4 2300 7= TIUCIRN TN TS B ERERLETS,

(nodel DY —NCHTERE)
$ psqgl -U postgres testlogicalre
=# ANALYZE;
=# SELECT relname, n live tup AS rowcount FROM pg stat all tables WHERE relname LIKE
'pgbench history%' ORDER BY relname;
relname rowcount

pgbench history 201711
pgbench history 201712
pgbench history 201801
(3 rows)

Publication D) \—T1YaZVJT—FIOL - FIEHRERERLET,

Page 159 of 285



PostgreSQL Enterprise Consortium

(nodelMHY—NICHWTEM)

=# SELECT * FROM pgbench history 201711 ORDER BY

delta

2772
1513
-3348

(nodel®dY—NICHWTEM)
=# SELECT * FROM pgbench history 201712 ORDER BY
\

delta

-4563

1206

-894
(3 rows)

(nodel DY —NCHTERE)

2017-11-17 00:00:00
2017-11-02 00:00:00
2017-11-11 00:00:00

2017-12-27 00:00:00
2017-12-07 00:00:00
2017-12-11 00:00:00

=# SELECT * FROM pgbench history 201801 ORDER BY

| delta

339
-1540
-4569

N=F42aZV97=TIOF BliTH M node lE—HLTWINEN ERERELET

(node2MH—/NICBWTER)

2018-01-09 00:00:00
2018-01-02 00:00:00
2018-01-18 00:00:00

S psql -U postgres testlogicalre

=# ANALYZE;

tid LIMIT 3;
filler

tid LIMIT 3;
filler

tid LIMIT 3;
filler

=# SELECT relname, n live tup AS rowcount FROM pg stat all tables WHERE relname LIKE
'pgbench history%' ORDER BY relname;

relname

pgbench history 201711
pgbench history 201712
pgbench history 201801
(3 rows)

rowcount

Subscription D/ S—F4Y3Z 0 F7=TF ) Tnodel&L— FR—BL TSR BEHRLET, (LTUT—YavEN TS B ERER)
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(node2®H—NICHWTEHE)
=# SELECT * FROM pgbench history 201711 ORDER BY tid LIMIT 3;
| bid id | delta | filler

2772 2017-11-17 00:00:00
1513 2017-11-02 00:00:00
-3348 2017-11-11 00:00:00

tid LIMIT 3;
filler

-4563 2017-12-27 00:00:00
1206 2017-12-07 00:00:00
-894 2017-12-11 00:00:00

=# SELECT * FROM pgbench history 201801 ORDER BY tid LIMIT 3;
tid | i delta | filler

339 2018-01-09 00:00:00
-1540 2018-01-02 00:00:00
-4569 2018-01-18 00:00:00

2. LT —oa iRReHERR

WEOLIVT—a KB EHRLET,
e L7zPublication&Subscription NIEE(CLTUT —Y3vEn TLVShE
application_name. state,sync_stateI8 B CHEZELET,

(nodeldY—NICHWTEME)

$ psql -x -U postgres -c "SELECT * FROM pg stat replication;"
-[ RECORD 1 J-—-——t——————————————————————————————

pid

usesysid

usename postgres

application name | sub node2 parttables <-- subscriptionD&RINERIND
client addr 192.168.56.102

client hostname

client port 52428

backend start 2018-02-05 10:21:33.710471+09

backend xmin

state streaming <-- streaming HERFREIND
sent lsn 0/10A29160

write lsn 0/10A29160

flush 1lsn 0/10A29160

replay lsn 0/10A29160

write lag

flush lag

replay lag

sync_priority

sync_state <-- async (FERH#A)

m F—7ILEm
1. =TI ERL
HRCIS =T a0 T TNV E R LET,
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(nodel, node2®HY—NCHIVTERE)
$ psgl -U postgres testlogicalre
=# CREATE TABLE pgbench history 201802 PARTITION OF pgbench history FOR VALUES FROM

('2018-02-01"') TO ('2018-03-01");
=# ALTER TABLE pgbench history 201802 ADD CONSTRAINT pgbench history 201802 pkey PRIMARY
KEY (tid, aid);

LIFOIRY FTHERUIe T TV ERERLET .

=# \dt
List of relations
Schema

pgbench accounts
pgbench branches
pgbench history
pgbench history 201711
pgbench history 201712
pgbench history 201801
pgbench history 201802
pgbench tellers

postgres
postgres
postgres
postgres
postgres
postgres
postgres
postgres

2. BEOOIHIVLIT T —oa i T—TIVEBn

R LN —T12aZ007—JIVEBEFEDPublication (BN ULET,

(nodelMY—NICHVTENE)

$ psgl -U postgres testlogicalre

=# ALTER PUBLICATION pub nodel parttables ADD TABLE pgbench history 201802;
=# SELECT * FROM pg publication tables;

| schemaname | tablename

pub nodel parttables
pub nodel parttables
pub nodel parttables
pub nodel parttables
(4 rows)

pgbench history 201801
pgbench history 201712
pgbench history 201711
pgbench history 201802

BEHUkPublication D1E#RESubscription [CRBRESEET,
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(node2MY—/NICHWTEM)

$ psgl -U postgres testlogicalre

=# SELECT * FROM pg subscription rel;
srsubid srrelid srsubstate srsublsn

18381 18372 0/109C2570

18381 18369 0/109C2570

18381 18366 0/109C25A8
(3 rows)

=# ALTER SUBSCRIPTION SubﬁnodeZiparttables REFRESH PUBLICATION;
=# SELECT * FROM pg subscription rel;
srsubid srrelid srsubstate srsublsn

0/10A3EBR98
0/109C2570
0/109C2570

0/109C25A8
(4 rows)

B OJALTIT -3 EnferER
1. FRT—TIUCT—2:800

Bz (CHERL LizPublication I/ S\—T4YaZ V07— IUICLA— REINSERTUET,

(nodelMY—/NICHWTEM)
$ psgl -U postgres testlogicalre
=# SELECT * FROM pgbench history 201802;
tid | bid | aid | delta | mtime | filler
————— R e e
(0 rows)
=# INSERT INTO pgbench history (tid, bid, aid, delta, mtime) VALUES (7777, 1, 12, 4321,
'2018-02-11 00:00:00") ;
=# SELECT * FROM pgbench history 201802;
tid | bid | aid | delta | mtime
—————— ot
7777 | 1| 12 | 4321 | 2018-02-11 00:00:00 |
(1 row)

Subscription BN/ S\—F1 3=V F=TIUZELI— RHINSERTEN TR EEERELET (LTI —YavaN TS EERHER)

(node2®H—NIZBWTEHE)
$ psgl -U postgres testlogicalre
=# SELECT * FROM pgbench history 201802;

tid | bid | aid | delta | mtime | filler
—————— B e it e ettt
7777 | 1 | 12 | 4321 | 2018-02-11 00:00:00 |

(1 row)

B FT—JIL OB L/ERD AT
1. N=T42avhnT—7 V&L

nodel®/\—74aZ HT—JILDENS LEPublication M D DHIBREITVET,
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(nodel®dY—NICHWTEME)
$ psgl -U postgres testlogicalre

=# SELECT * FROM pg publication tables;
| schemaname | tablename

pub_nodel parttables i pgbench history 201801
pub _nodel parttables i pgbench history 201712
pub nodel parttables i pgbench history 201711
pub nodel parttables i pgbench history 201802
(4 rows)

=# ALTER TABLE pgbench history DETACH PARTITION pgbench history 201802;

=# ALTER PUBLICATION pub nodel parttables DROP TABLE pgbench history 201802;
=# SELECT * FROM pgbench history WHERE tid = 7777;

tid | bid | aid | delta | mtime | filler

=# SELECT * FROM pg publication tables;
| schemaname | tablename

pub_nodel parttables i pgbench history 201801
pub _nodel parttables i pgbench history 201712
pub nodel parttables pgbench history 201711
(3 rows)

node2®)\—T4aZVHT—T DN LEEH UizPublication DIEFEERDSubscription AD R BREFTVET
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(node2®H—NICHWTEHE)
$ psgl -U postgres testlogicalre

=# SELECT * FROM pg subscription rel;
srsubid srrelid srsubstate srsublsn

0/10A3EB98
0/109C2570
0/109C2570
0/109C25A8

=# ALTER TABLE pgbench history DETACH PARTITION pgbench history 201802;
=# ALTER SUBSCRIPTION sub node2 parttables REFRESH PUBLICATION;
=# SELECT * FROM pgbench history WHERE tid = 7777;

tid | bid | aid | delta | mtime | filler

=# SELECT * FROM pg subscription rel;
srsubid srrelid srsubstate srsublsn

18381 18372 0/109C2570

18381 18369 0/109C2570

18381 18366 0/109C25A8
(3 rows)

2. N=T142avICT=TIVERDA T

nodelD\—FT12aZVI 57— I DEDFF(FEPUblication ADEBINEITVET,

(nodel®H—NIZBWTEHE)
$ psgl -U postgres testlogicalre
=# TRUNCATE TABLE pgbench history 201802;
=# ALTER TABLE pgbench history ATTACH PARTITION pgbench history 201802 FOR VALUES FROM
('2018-02-01') TO ('2018-03-01");
=# ALTER PUBLICATION pub nodel parttables ADD TABLE pgbench history 201802;
=# SELECT * FROM pg_ publication tables;
pubname | schemaname | tablename

pub nodel parttables i pgbench history 201801
pub nodel parttables i pgbench history 201712
pub nodel parttables i pgbench history 201711
pub _nodel parttables i pgbench history 201802
(4 rows)

node2®DN\—T1 a0 7= I DEDFFFEEFH LizPublication DIEFRDSubscription A\O R EFTLVET,
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(node2MY—/NICHWTEM)
$ psgl -U postgres testlogicalre
=# TRUNCATE TABLE pgbench history 201802;
=# ALTER TABLE pgbench history ATTACH PARTITION pgbench history 201802 FOR VALUES FROM
('2018-02-01") TO ('2018-03-01");
=# ALTER SUBSCRIPTION sub node2 parttables REFRESH PUBLICATION;
=# SELECT * FROM pg_ subscription rel;
srsubid srrelid | srsubstate srsublsn

0/10A523F8
0/109C2570
0/109C2570
0/109C25A8

\
+
\
\
\
\

(4 rows)

B FT—IWELTIr—2avl, R=F42aZ U MR

Subscriber Publisher
N—=F4a=%
Database F=7N Database1
N
| SIS |/> Publication1

ml Subscription1 Database?2
N

| BwEs > Publication?2

Wl Subscription2 ¢
Database3
Jll Subscription3 N N
L Publication3

B
S o] <

1. ABAT IRk

AREECRIATET - IRN-AEERLET

(nodeldY—NICHWTEME)
$ createdb testlogicalre2

(node2MHY—NICBWNTER)

$ createdb testlogicalre2 cl
$ createdb testlogicalre2 c2
$ createdb testlogicalre2 c3

ROV FTT—AR-2MEREN TR ERERLET
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(nodel®dY—NICHWTEME)
$ psqgl -U postgres -p 5432 -1

List of databases
Encoding Collate Ctype Access privileges
———————————————— e
testlogicalre?2 | postgres | UTES8 | C | C \
[HEX)

(node2®H—/NCHNTENE)
$ psgl -U postgres -p 5432 -1
List of databases
Encoding Collate Access privileges

testlogicalre2 cl postgres
testlogicalre2 c2 postgres
testlogicalre2 c3 postgres

[HEE)

2. HERRAT—JIER(pgbench)

nodel TERLET—AR—AICpgbench#ERAULTCTANADT—IIVEER LET
FOEIC. HEDT—T(pgbench_history)E\—T4 YaviEXXEAWT =T Y3z o0k LET,

(nodel @Y —NICHWTEME)
$ pgbench -i -U postgres testlogicalre?2
$ psgl -U postgres testlogicalre2
=# DROP TABLE pgbench history;
=# CREATE TABLE pgbench history(tid integer, bid integer, aid integer, delta integer,
mtime timestamp without time zone, filler character(22)) PARTITION BY RANGE (mtime) ;
=# CREATE TABLE pgbench history 201711 PARTITION OF pgbench history FOR VALUES FROM
('2017-11-01"') TO ('2017-12-01");
=# CREATE TABLE pgbench history 201712 PARTITION OF pgbench history FOR VALUES FROM
('2017-12-01') TO ('2018-01-01");
=# CREATE TABLE pgbench history 201801 PARTITION OF pgbench history FOR VALUES FROM
('2018-01-01') TO ('2018-02-01");
=# ALTER TABLE pgbench history 201711 ADD CONSTRAINT pgbench history 201711 pkey PRIMARY
KEY (tid, aid);
=# ALTER TABLE pgbench history 201712 ADD CONSTRAINT pgbench history 201712 pkey PRIMARY
KEY (tid, aid);
=# ALTER TABLE pgbench history 201801 ADD CONSTRAINT pgbench history 201801 pkey PRIMARY
KEY (tid, aid);
=# SELECT relname, n live tup AS rowcount FROM pg stat all tables WHERE relname LIKE
'pgbench history%' ORDER BY relname;

relname rowcount

pgbench history 201711
pgbench history 201712
pgbench history 201801
(3 rows)

node2 CHER LIE & T—AR—ACT—TIVEER LET
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(node2MY—/NICHWTEM)

$ psgl -U postgres -p 5432 testlogicalre2 cl

=# CREATE TABLE pgbench history 201711 (tid integer, bid integer, aid integer, delta
integer, mtime timestamp without time zone, filler character (22));

=# ALTER TABLE pgbench history 201711 ADD CONSTRAINT pgbench history 201711 pkey PRIMARY
KEY (tid, aid);

$ psql -U postgres -p 5432 testlogicalre2 c2
=# CREATE TABLE pgbench history 201712 (tid integer, bid integer, aid integer, delta

integer, mtime timestamp without time zone, filler character (22));
=# ALTER TABLE pgbench history 201712 ADD CONSTRAINT pgbench history 201712 pkey PRIMARY
KEY (tid, aid);

$ psgl -U postgres -p 5432 testlogicalre2 c3

=# CREATE TABLE pgbench history 201801 (tid integer, bid integer, aid integer, delta
integer, mtime timestamp without time zone, filler character (22));

=# ALTER TABLE pgbench history 201801 ADD CONSTRAINT pgbench history 201801 pkey PRIMARY
KEY (tid, aid);

3. Publication&Subscription Z/ERk

node2DET—HAR—AERLIET—TINELTIT—Ya Ut RETBPublication BEENENIERLLET

(node2®MHY—NCHTEE)

$ psgl -U postgres -p 5432 testlogicalre2 cl

=# CREATE PUBLICATION pub node2 parttablesl FOR TABLE pgbench history 201711;
$ psgl -U postgres -p 5432 testlogicalre2 c2

=# CREATE PUBLICATION pub node2 parttables2 FOR TABLE pgbench history 201712;
$ psqgl -U postgres -p 5432 testlogicalre2 c3

=# CREATE PUBLICATION pub node2 parttables3 FOR TABLE pgbench history 201801;

nodellCnode2lC#ERk L7zPublication&EL T —23v33Subscription BERLLET

(nodelDY—NICHBIVTEHE)

$ psqgl -U postgres -p 5432 testlogicalre2

=# CREATE SUBSCRIPTION sub nodel parttablesl CONNECTION 'host=node2
dbname=testlogicalre2 cl port=5432 user=postgres' PUBLICATION pub node2 parttablesl;

=# CREATE SUBSCRIPTION sub nodel parttables2 CONNECTION 'host=node2
dbname=testlogicalre2 c2 port=5432 user=postgres' PUBLICATION pub node2 parttables2;
=# CREATE SUBSCRIPTION sub nodel parttables3 CONNECTION 'host=node2
dbname=testlogicalre2 c3 port=5432 user=postgres' PUBLICATION pub node2 parttables3;

4. AVANLT T —2a G B EERERR

node2METF—RX—2AMPublication BIDF—TILICLI— REINSERTLET,
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(node2MY—/NICHWTEM)
$ psgl -U postgres -p 5432 testlogicalre2 cl
=# INSERT INTO pgbench history 201711 (tid, bid, aid, delta, mtime) VALUES (1111, 1,
4321, '2017-11-11 00:00:00");
=# SELECT * FROM pgbench history 201711;
tid | bid | aid | delta | mtime | filler
—————— A
1111 | 1| 12 | 4321 | 2017-11-11 00:00:00 |
(1 row)

$ psql -U postgres -p 5432 testlogicalre2 c2

=# INSERT INTO pgbench history 201712 (tid, bid, aid, delta, mtime) VALUES (2222, 2,
8765, '2017-12-11 00:00:00");

=# SELECT * FROM pgbench history 201712;

tid | bid | aid | delta | mtime | filler
—————— B T e T T
2 34 | 8765 | 2017-12-11 00:00:00 |

$ psgl -U postgres -p 5432 testlogicalre2 c3
=# INSERT INTO pgbench history 201801 (tid, bid, aid, delta, mtime) VALUES (3333, 3,
2109, '2018-01-11 00:00:00");
=# SELECT * FROM pgbench history 201801;
tid | bid | aid | delta | mtime | filler
—————— B s s et s St L PP
3 56 | 2109 | 2018-01-11 00:00:00 |

SubscriptionfIOT—FIUZELT— RHINSERTENTWBEERERLET . (LTI —2avEn TS EERERR)

(nodelDH—NITHBTEHE)

S psql -U postgres -p 5432 testlogicalre2
=# SELECT * FROM pgbench history;

aid | delta |

2109 2018-01-11 00:00:00
8765 2017-12-11 00:00:00
4321 2017-11-11 00:00:00

|
+
|
|
|

6.4. OYAILLT)T—2aVDEAR

6.4.1. 518
OVALLIT—Davh i 3R S5 T SR FI AT BB OV THRIILES,
6.4.1.1. AIRE T BRI

AREFLUTOREEFAVRIEERETCRRLET BB AN—-IVILTIT—2ave AT 3R REIMETIEIRE1— pg_stat_replication F)1LHB%k
B, ENENORTHRDEBVIRLE TERLICOINILTIT—2aveA M- 00TV —Yavem AR AT RREERALEY,
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7 —141(1P192.168.127.31) 7 —1%3(1P192.168.127.33)
O34 L-ZT —3i37 Publisher AUz g LTI =g 2L —F
A RSl P L Lo b= W )
-
i pubdb pubdb_all_table pubdb pubdb_all_table
FoAN—2R FoBN—3 FoB— F—HN—2R
datal data2 data3 datal data2 datal data2 data3 datal data2
F—Z F—ZI F—ZI F—ZI F—FI F—FI F—F F—ZI F—ZI F—ZI
datal_1 datal_1
F—FI . F—F
Ap)—zg
Publication Publication Publication Publication LT =g Publication Publication Publication Publication
pubi pub2 pub3 pub_all_table publ pub2 pub3 pub_all_table
ey IR
LT =gl
Subscription | Subscription | Subscription Subscription
sub1 sub2 sub3 sub_all_table
datal data2 data3 datal data2
F—ZI F—7I F—F F—2 F—Z
F—F
z subdb subdb_all_table
F—h—3 F—Bt—2
o —192(1P192.168.127.32)
A0l L F1r —i-37 Subscriber

e PostgreSQLY—NE3EHERK
o OYANLIUT—2avld, Publisherl & (H—)\1,1P7RLA192,168,127,31) . Subscriberl& (H—/32,1P7RLR 192.168,127,32) THER
o AM—IVJLTUT—23Uid, YAH1E (Publishert@—) ( A3 V1M1 & (F—/\3,1PPFLA192,168,127.33) THERL
o OYNILLTVT—2avhpublisherTld, T—AX—=2AD3 A3 RNI2D2DT—AX—ZERL
o pubdb: LIUTr—2aut&OT—JIVEERIEE T SPublication E1ERL
o pubdb_all_table: T—AR—ARNICFHETILT—IINELTIT—Yarxt&ETBPublication BERL
o OYNILLTIT—2avdsubscriberTld, T—3X—=ADZ AR RI2DDT—RIR—AZERK
o subdb: Publisher@pubdbT—AAX—AICFEZ UzPublication Mo ZEBET—A%5(TEBSubscription #4ERL
o subdb_all_table: Publisher®pubdb_all_tableT—3AX—AICFEZE LzPublication MO EET—A%32(1ELSSubscription Z/ERK

6.4.1.2.O0JNWVLTIT—Y3avDEE

6.4.1.2.1. Publisher CREZ TE 3158

Publisher®%—/NCHVT . Publication MERL SN T —AR—AICHERE L TR TERRMELL T OESNTT,
WY ATLHINOY pg_publication [1]

BEHEPOT—AXR-ACEZEINTLBPublication DIFFREMEIR TEET, PublicationDARI. TAZEICIA T, LIUT—avMThn 3 BHLEDFERIND
WDFET, Fo, FOR ALL TABLESHIZEIEE L CTHER L zPublication(d. puballtables = t EBNFET,

(H—N1LIZBWTER)
pubdb=# select oid, * from pg publication;
oid pubname | pubowner | puballtables

16399
16471

pubdb all table=# select oid, * from pg publication;
pubname | pubowner | puballtables | pubinsert pubupdate pubdelete
——————— o
16475 | pub_all table | 10 | t | t | t | t

[11 PostgreSQL10.0XE - 51.40. pg_publication

BYATLHRN0OY pg_publication_rel [2]

ERPOT—AR—ACERSNTIVBPublication LTI =23V RETET—IIVEER TEET,
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(H—=NLEBVTERR)
pubdb=# select * from pg publication rel;
prpubid | prrelid

16387
16394
16465
16496

pubdb all table=# select * from pg publication rel;
prpubid | prrelid
_________ +_________

722U, Publication . T—=7ILDOID ULIMRHE LU Vs, EBRICHIATBICIE pg_publication, pg_class EfEALT. TNEFNOLZIMERMSTILENHZTLL
5, F2.FOR ALL TABLESAIEIEE LTHERL LicPublication Tld LFUT—arstREBH>TWVST—JIUNRRENFEA,

[2]1 PostgreSQL 10.03C& -51.41. pg publication rel

BYATLHRN0OY pg_publication_tables [3]

BEHDPOT-AR-AICEZRINTWSPublication LTI —aunt RETET—J IV EHER TEET,

(H—=NLEBVTERR)
pubdb=# select * from pg publication tables;
pubname | schemaname | tablename

publ
pub2
pub3

pubdb all table=# select * from pg publication tables;
pubname | schemaname | tablename

pub all table | public
pub all table | public

B Dpg_publication_relE B LT, Publication. T—JIL DB TN EIEMEE TES_E. FOR ALL TABLESAIEIRE L T/ER L7zPublication TEL UG —
DAVRRDT—IIWNRERTED LN D EEOERTRIELEERTIELNTLLY,

[3]1 PostgreSQL10.03XZE -51.78. pg publication _tables

HpsqlDAZIIVEF

psqlARYFDARTYY RTdRp+ 1 THPublication DIFHREER TEET,
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(H—=NLEBVTERR)
pubdb=# \dRp+
Publication publ
Owner All tables | Inserts | Updates Deletes
————————— et e et
pubusrl | |t |t | t
Tables:
"public.datal"
"public.datal 1"

Publication pub2
Owner All tables | Inserts | Updates Deletes
————————— et e et
pubusrl | |t |t | t
Tables:
"public.data2"

Publication pub3
All tables | Inserts | Updates Deletes

postgres
Tables:
"public.data3"

pubdb_all table=# \dRp+
Publication pub_all table
All tables | Inserts Updates Deletes

\
+
\

YATLABOYpg_publication, pg_publication_relDIEMNFEHTRREINETH, FOR ALL TABLESHIEFETE L TIERL LiZPublication DF—FILIIR RS
nFEeh,

Y AT LHRANOT pg_replication_slots [4]

PublisherlCBEMERLSNBAINILTIT— 23V A0 DIEREFER TEET,

(H=N1CBVTEE)
pubdb=# select * from pg replication slots;
slot name | plugin | slot type | datoid | database temporary active | active pid
| xmin | catalog xmin | restart lsn | confirmed flush lsn
+

pgoutput | logical 16384

684 | 0/56083970 0/560839A8

pgoutput | logical | 16384 | pubdb
684 | 0/56083970 | 0/560839A8

| pgoutput | logical | 16384 | pubdb
684 | 0/56083970 | 0/560839A8

sub_all table | pgoutput | logical | 16474 | pubdb all table

| 684 | 0/56083970 | 0/560839A8

Publication DIERIFIEHRT BT —AR—AFETILOLNARZAEEAN, LTVT— 23V 20YMET— AR -2 23 NICFETILONL TREREINET, 4H.
slot_type @AYAILIVr—2avAAY Tl logical « AMN)=IVU LG =930 209 M physical ERTRENFET,

[4] PostgreSQL10.0XZ - 51.80. pg replication slots
6.4.1.2.2. SubscriberCHEZ TE 3153k
Subscriber®Y—/NICHLVT. Subscription MERLENTE T —AR—AICHEHE L CHER TERFERIIUTOESNTT,

WY ATLHIN0OY pg_subscription [5]

FT—RAR-AICFEETSSubscription DIEREMFR TEET, Subscription AR FIBEEICMA T, EHREDT—AX—2A, Publication DA FIZENNHIDET,
BH. pg_publication ClIdERE LI T—IX—ARDPublication DH N R ZFELEN . pg_subscription TIEEKE L T—IR-AENLT, £TO
Subscription "R RENFET,
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(B—=N2(2BWVTESE)

subdb=# select * from pg subscription;

subdbid | subname | subowner | subenabled subconninfo
subslotname subsynccommit subpublications

16384 | sub2 host=192.168.127.31 dbname=pubdb user=repusrl

password=repusrl sub2 off | {pub2}

16384 | sub3 | host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl | sub3 | off | {pub3}

16477 | sub_all table | 10 | t | host=192.168.127.31 dbname=pubdb all table
user=repusrl password=repusrl | sub all table | off | {pub_all table}

16384 | subl | 10 | t | host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl | subl | off | {publ}

[5]1 PostgreSQL 10.03¢Z -51.52. pg_subscription

WY ATLHINOY pg_subscription_rel [6]

ERPOT—AR—ACERSNTBSubscription LTV — 23Vt RETRIT- IV EHERTEET, Fo. MR T-IINoMIC, LIVT—YavDAT—AAG =
initialize, d = data is being copied, s = synchronized, r = ready (normal replication))®PLSNHTRRENZET,

(H—=1N20CBVTERE)
subdb=# select * from pg subscription rel;
srsubid | srrelid srsubstate | srsublsn

0/55FB63D0
0/16D7B60

0/55FDE4AO
0/56068D38

table=# select * from pg subscription rel;
| srsubstate | srsublsn

16484 16479 0/5602B818
16484 16485 0/56048B00

722U, Subscription , T—=7ILDOID UIMRE LU Vs, ERRICHFIATBICIE pg_subscription, pg_class EFES LT, TNENDRIERBITIHENHB T
Lddo

[6] PostgreSQL10.0XEE -51.53. pg_subscription_rel

HpsqlDARIAIVE

psqlAYVROARTIIY RIdRs+ | THSubscription DIEREMHER TEET, YATLNAOYpg_subscription ERIFRDERNE P ICEBEINTERREINET,
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(B—=N2(2BWVTESE)
subdb=# \dRs+
List of subscriptions
Synchronous commit | Conninfo
+ ____________________________________

subl | postgres | t | {publ} | host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

sub2 | postgres | t | {pub2} | host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

sub3 | postgres | t | {pub3} | host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

subdb all table=# \dRs+
List of subscriptions
Name |  Owner Enabled Publication | Synchronous commit |
Conninfo
o o

sub_all table | postgres | t | {pub_all table} host=192.168.127.31
dbname=pubdb all table user=repusrl password=repusrl

BB, pg_subscription TIETF—AX—=2D3 23RN DSUBSCRIPTIONAE TR REINEDICF L. AAAYY RTdRs + 1 TIIER R DT —IRX—ARDSubscription
ULh&RSNEFEh,

6.4.13. AJNILTVT —YavnigE K E

6.4.1.3.1. Publisher CREZ TE 315
Publisher@—NCHVWTHER TERFERBILLTOEHITY,
my -0y

CREATE PUBLICATION X #E{TULF A TldPublisher® Y —NOYICEH IR RSN FEHA, SubscriberCCREATE SUBSCRIPTION XEEFTULERF R TUT
OOINE hEhET,

(F=11o4-)1\0Y)

2018-02-06 11:24:40.990 JST [20086] LOG: starting logical decoding for slot "sub all table"
2018-02-06 11:24:40.990 JST [20086] DETAIL: streaming transactions committing after 0/56084A90,
reading WAL from 0/56084A58

BEINHEHERE 1— pg_stat_replication [7]

AN=IVTVTVT =3 e RIRRIC, QDL TIT — a0 0 IKIR MR TEEY, BEROT-IX-ACENL T T-IR-AD5 2 £ KOIEHRN KRS
ny.

(F=N1CHNTERE)

postgres=# \x

postgres=# select * from pg stat replication;
-[ RECORD 1

pid

usesysid 16385

usename repusrl

application name sub_all table

client addr 192.168.127.32

client hostname

client port 46452

backend start 2018-02-06 11:24:40.988512+09
backend xmin

state streaming

sent lsn 0/58000140

write lsn 0/58000140

flush 1lsn 0/58000140

replay lsn 0/58000140

write lag

flush lag
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replay lag
sync_priority
sync_state

-[ RECORD 2 ]----
pid

usesysid

usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent 1sn

write lsn

flush 1sn

replay lsn

write lag

flush lag

replay lag
sync_priority
sync_state

-[ RECORD 3 ]----
pid

usesysid

usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn

replay lsn

write lag

flush lag
replay lag
sync_priority
sync_state

-[ RECORD 4 ]----
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent 1lsn

write lsn

flush 1sn

replay lsn
write lag

flush lag

replay lag
sync_priority
sync_state

-[ RECORD 5 ]-—---
pid

usesysid
usename

192.168.127.32

46353

2018-01-17 11:07:07.204636+09

streaming

0/58000140
0/58000140
0/58000140
0/58000140

repusrl
subl

192.168.127.32

46411

2018-01-17 15:01:47.434102+09

streaming

0/58000140
0/58000140
0/58000140
0/58000140

192.168.127.32

46351

2018-01-17 11:07:07.188398+09

streaming

0/58000140
0/58000140
0/58000140
0/58000140

repusrl
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application name
client addr
client hostname
client port
backend start
backend xmin
state

sent 1lsn

write lsn

flush 1sn
replay lsn
write lag

flush lag
replay lag
sync_priority
sync_state

nk PGECons3
192.168.127.33

55519
2018-02-06 16:00:40.749454+09

streaming

0/58000140
0/58000140
0/58000140
0/58000140

PostgreSQL Enterprise Consortium

CZTlF RECORD 1~4 TH—/N1-2OOYNILLT )T =23V RECORD 5 TH—/\1-3DAN—IVF LTV — a3V DIERARFTENTWET, AL T
F—=2aveAM) -390 705 —2aVIEERI L X TRAETH application_name[FEFNFNUTOEBAIRTINTNET,

e OYNILLFTIT—av:Subscription DRI
o AN—=IVHLTUT—Yay: AL—TDrecovery.conflCiE# Lizapplication_name

1BH. Subscription®BZ1EEB3E, pg_stat_replication b2 B TBLTVT—JavDIFHRIER TSN BRBDET,

(F=N2ICBVTERE)

subdb=# ALTER SUBSCRIPTION subl DISABLE;

ALTER SUBSCRIPTION

pubdb=# select * from pg stat replication;

-[ RECORD 1
pid
usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn

replay lsn
write lag

flush lag

replay lag

sync _priority
sync_state
-[ RECORD 2
pid
usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn

replay lsn

write lag

flush lag

replay lag

] —_————

e

20086

16385

repusrl

sub all table
192.168.127.32

46452
2018-02-06 11:24:40.988512+09

streaming

0/580074E0
0/580074E0
0/580074E0
0/580074E0

192.168.127.32

46353
2018-01-17 11:07:07.204636+09

streaming

0/580074E0
0/580074E0
0/580074E0
0/580074E0
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sync_priority

sync state

-[ RECORD 3 ]----

pid

usesysid

usename

application name

client addr 192.168.127.32
client hostname

client port 46351
backend start 2018-01-17 11:07:07.188398+09
backend xmin

state streaming
sent 1lsn 0/580074E0
write lsn 0/580074E0
flush 1lsn 0/580074E0
replay lsn 0/580074E0
write lag

flush lag

replay lag

sync_priority

sync_state

-[ RECORD 4 ]----

pid

usesysid

usename repusrl
application name | nk PGECons3
client addr 192.168.127.33
client hostname

client port 55519
backend start 2018-02-06 16:00:40.749454+09
backend xmin

state streaming
sent lsn 0/580074E0
write lsn 0/580074E0
flush 1lsn 0/580074E0
replay lsn 0/580074E0
write lag

flush lag

replay lag

sync_priority

sync state

AJAILIVT—2avE AN =2 0T LT —avh, pg_stat_replication D EEEMICHER TR ETREIKREER THELLTLLD,

6.4.1.3.2. SubscriberCREZE TE 515k
Subscriber@Y—NCHVTHERTEPRFRHIFLLTOEENTY,
my—)ny

CREATE SUBSCRIPTIONX #R{TULERK A TUTOOVNE AShFET,

(H=1204-130%)

2018-02-06 11:20:29.883 JST [4245] LOG: logical replication apply worker for subscription
"sub all table" has started

2018-02-06 11:20:29.888 JST [4246] LOG: logical replication table synchronization worker for
subscription "sub all table", table "datal" has started

2018-02-06 11:20:29.899 JST [4247] LOG: logical replication table synchronization worker for
subscription "sub all table", table "data2" has started

2018-02-06 11:20:29.901 JST [4246] LOG: logical replication table synchronization worker for
subscription "sub _all table", table "datal" has finished

2018-02-06 11:20:29.912 JST [4247] LOG: logical replication table synchronization worker for
subscription "sub_all table", table "data2" has finished
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lMNogical replication table synchronization worker for subscription (Subscription ), table (7—7JL#) has finished JEH SN TLWNIE, LTUT—
VavREDT—IINCHRTEIMEAT—ADERENTE T LTHNERICATDILTIT —aVnGata Lie CEN R TEET,

EENHHEHERE 1— pg_stat_subscription [8]
Subscription BELICOVAILTVT— 23V OB IR ERERTEET, BREFOT-IX-ACENL T T-ARX-2AD 523 £HROERIERRESNET,

(F—N20CHVTERE)

subdb _all table=# select * from pg stat subscription;

subid | subname | pid | relid | received 1lsn | last msg send time
last msg_receipt time | latest _end lsn | latest_end time

.

16400 | | 31707 | 0/58000140 | 2018-02-06 16:00:07.649126+09 2018-02-06
16:00:07.482495+09 | 0/58000140 2018-02-06 16:00:07.649126+09

16476 | sub3 | 31709 | 0/58000140 | 2018-02-06 16:00:07.649515+09 2018-02-06
16:00:07.482694+09 | 0/58000140 2018-02-06 16:00:07.649515+09

16463 | subl | 32626 | | 0/58000140 | 2018-02-06 16:00:07.649203+09 2018-02-06
16:00:07.482386+09 | 0/58000140 2018-02-06 16:00:07.649203+09

16508 | sub_all table | 4267 | | 0/58000140 | 2018-02-06 16:00:07.649259+09 2018-02-06
16:00:07.482608+09 | 0/58000140 2018-02-06 16:00:07.649259+09

[8] PostgreSQL 10.0XE - %28.7 pg stat subscription View

6.4.2. EEROEN1EMHE
AJAILTIVT —2avh @ T 3RIECEENRAE VLSS OEBEHEZELET,
6.4.2.1. AR T BIREE

AERUTOREEF AL R RETICHERLET.
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7 —1451(1P 192.168.127.31)
A AL Z)4T —3is37 Publisher

[ pubdb ) [ logical replication ]
F— N -2

launcher

datal
= wal sender

Publication
publ

mEEraply
L FT —ig7s

logical replication ]

Subscription { launcher
subl

logical replication
da.ir:al waorker

=7
subdb
F— RN —2,

T —J)42(1P 192.168.127.32)
ARl Z) 4 —i,3% Subscriber

AYAILLTIT—2a v, Publisherl &, Subscriberl & THERK

AJANLTIT—2avDPublisher (B—)\1,1P7 RLA 192,168,127,31) Tld, T—AX—=2AD 321 DDT—HAX—ZERL
o pubdb: LT —2avt&OT—JIEERIEZETBPublication publZ/ERL

OYALTIT—=2a0Msubscriber (B—1%2,1P7 KL 192,168,127.32) Tld, T—ARX—2DF5A3RI1DDT—HX—AE/ERL
o subdb: Publisher@pubdbT—AX—AICEZELEPublication MO ZEET—R%5(TELBSubscription sub1%{ERK

6.4.22. BES—210JNWLIV—2aVEETOLADEERT

OV T T —2aVICEETBUTOTAEANEER T LR EHEHELET.

® logical replication launcher
e walsender
® logical replication worker

[ E2R:CRTN ]

PublisherTld logical replication launcher & wal sender OF7OLANEEILTIVET, &z, pg_stat_replication CAINILLTIT—2a VB BB THIC
ENFER TEET,
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(F—=NLHBVTE)

-bash-4.2$ ps aux postgres

postgres 2179 . .8 389356 16552 7 : /usr/pgsql-10/bin/postgres
postgres 2180 . .1 242164 2404 - : postgres: logger process
postgres 2182 . .3 389496 5716 7 : postgres: checkpointer process
postgres 2183 . .2 389356 4092 7 : postgres: writer process
postgres 2184 . .3 389356 6744 2 : postgres: wal writer process
postgres 2185 . .1 389812 3352 7 : postgres: autovacuum launcher
process

postgres 2186 0. .1 244420 2620 7 1: postgres: stats collector process
postgres 2187 0. .1 389648 3060 2 : postgres: bgworker: logical
replication launcher

postgres 21882 0.0 0.3 392540 5780 7 : postgres: wal sender process
repusrl 192.168.127.32(46474) idle

pubdb=# select * from pg stat replication;
-[ RECORD 1 J-—-——t——————————————————————————————
pid 21882

usesysid 16385

usename repusrl

application name subl

client addr 192.168.127.32

client hostname

client port 46474

backend start 2018-02-06 16:40:08.541313+09
backend xmin

state streaming

sent lsn 0/5800DBBO

write lsn 0/5800DBBO

flush 1lsn 0/5800DBB0O

replay lsn 0/5800DBBO

write lag

flush lag

replay lag

sync_priority

sync state

F7z. SubscriberTld logical replication launcher & logical replication worker D 7OCANEEILTHN. pg_stat_subscriptionhMoEAIAILL TG —
DAVhBE R THEICENTER TEET,
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(H—N2[CHLVTERR)

-bash-4.2$ ps aux | grep postgres

postgres 5405 0.0 0.3 397072 6264 2 : postgres: bgworker: logical
replication worker for subscription 16463

postgres 31698 0. .8 389296 16496 : /usr/pgsgl-10/bin/postgres
postgres 31699 . .1 242108 2008 7 : postgres: logger process

postgres 31701 . .2 389448 4724 2 : postgres: checkpointer process
postgres 31702 . .1 389296 3436 2 : postgres: writer process

postgres 31703 . .3 389296 6332 7 : postgres: wal writer process
postgres 31704 . .1 389752 3132 7 : postgres: autovacuum launcher
process

postgres 31705 0.0 .1 244360 2264 2 1: postgres: stats collector process
postgres 31706 0.0 .1 389588 2760 2 : postgres: bgworker: logical
replication launcher

subdb=# select * from pg stat subscription;

-[ RECORD 1 J-=-=—————-

subid

subname subl

pid 5405

relid

received lsn 0/5800DBB0O

last msg send time 2018-02-07 13:45:31.222443+09
last msg_receipt time 2018-02-07 13:45:31.05565+09
latest _end 1lsn 0/5800DBRB0O

latest end time 2018-02-07 13:45:31.222443+09

Hlogical replication launcher®fZ 1t

Publisher@logical replication launcher ZKill Y FCHEFIHR T I2EBEROTOTAD TREEISN TR ENHMET,

(F=NLBVTEE)

-bash-4.2$ kill -9 2187

-bash-4.2$ ps aux grep postgres

postgres 2179 . .8 389356 16552 7 1H09 0:56 /usr/pgsgl-10/bin/postgres
postgres 2180 . .1 242168 2404 - 1H09 0:00 postgres: logger process
postgres 28990 . .1 389356 2152 7 13:56 :00 postgres: checkpointer process

postgres 28991 . .1 389356 2156 7 13:56 :00 postgres: writer process

postgres 28992 . .1 389356 2116 2 13:56 :00 postgres: wal writer process
postgres 28993 . .1 389784 3004 2 13:56 :00 postgres: autovacuum launcher
process

postgres 28994 0.0 .1 244288 1988 7 13:56 :00 postgres: stats collector process
postgres 28995 0.0 .1 389656 2520 2 13:56 0:00 postgres: bgworker: logical
replication launcher

CODBPublisher, Subscriber@OJICIFZENFNLUTOAvE—IDNHE ASNTNET,
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(H=11o4—\0%)

2018-02-07 13:56:05.609 JST [2179] LOG: worker process: logical replication launcher (PID 2187)
was terminated by signal 9: Killed

2018-02-07 13:56:05.609 JST [2179] LOG: terminating any other active server processes
2018-02-07 13:56:05.609 JST [21882] WARNING: terminating connection because of crash of another
server process

2018-02-07 13:56:05.609 JST [21882] DETAIL: The postmaster has commanded this server process to
roll back the current transaction and exit, because another server process exited abnormally and
possibly corrupted shared memory.

2018-02-07 13:56:05.609 JST [21882] HINT: In a moment you should be able to reconnect to the
database and repeat your command.

2018-02-07 13:56:05.614 JST [2185] WARNING: terminating connection because of crash of another
server process

2018-02-07 13:56:05.614 JST [2185] DETAIL: The postmaster has commanded this server process to
roll back the current transaction and exit, because another server process exited abnormally and
possibly corrupted shared memory.

2018-02-07 13:56:05.614 JST [2185] HINT: In a moment you should be able to reconnect to the
database and repeat your command.

2018-02-07 13:56:05.620 JST [28988] FATAL: the database system is in recovery mode

2018-02-07 13:56:05.621 JST [2179] LOG: all server processes terminated; reinitializing
2018-02-07 13:56:05.652 JST [28989] LOG: database system was interrupted; last known up at 2018-
02-07 13:45:23 JST

2018-02-07 13:56:05.692 JST [28989] LOG: database system was not properly shut down; automatic
recovery in progress

2018-02-07 13:56:05.693 JST [28989] LOG: redo starts at 0/5800DADO

2018-02-07 13:56:05.693 JST [28989] LOG: invalid record length at 0/5800DBB0O: wanted 24, got 0
2018-02-07 13:56:05.693 JST [28989] LOG: redo done at 0/5800DB78

2018-02-07 13:56:05.698 JST [2179] LOG: database system is ready to accept connections
2018-02-07 13:56:10.640 JST [28998] LOG: starting logical decoding for slot "subl"

2018-02-07 13:56:10.640 JST [28998] DETAIL: streaming transactions committing after 0/5800DB78,
reading WAL from 0/5800DB78

2018-02-07 13:56:10.640 JST [28998] LOG: logical decoding found consistent point at 0/5800DB78
2018-02-07 13:56:10.640 JST [28998] DETAIL: There are no running transactions.

(H=120%—)\0%)
WARNING: terminating connection because of crash of another server process
DETAIL: The postmaster has commanded this server process to roll back the current transaction and
exit, because another server process exited abnormally and possibly corrupted shared memory.
HINT: In a moment you should be able to reconnect to the database and repeat your command.
2018-02-07 13:56:05.444 JST [5405] ERROR: could not receive data from WAL stream: server closed
the connection unexpectedly

This probably means the server terminated abnormally

before or while processing the request.
2018-02-07 13:56:05.446 JST [31698] LOG: worker process: logical replication worker for
subscription 16463 (PID 5405) exited with exit code 1
2018-02-07 13:56:05.450 JST [9938] LOG: logical replication apply worker for subscription "subl"
has started
2018-02-07 13:56:05.453 JST [9938] ERROR: could not connect to the publisher: FATAL: the database
system is in recovery mode
2018-02-07 13:56:05.454 JST [31698] LOG: worker process: logical replication worker for
subscription 16463 (PID 9938) exited with exit code 1
2018-02-07 13:56:10.463 JST [9939] LOG: logical replication apply worker for subscription "subl"
has started

LEEB&D. Publisher®logical replication launcherhMEIELEIGE . Publisher®M VARV ABEESE), UNNNULEBHTHONERICLTIT—YavhBRISh3CE
hhmELE,

B#%IC. Subscriber@logical replication launcher ZKillIYY RCERFHE T LEEZEES BEAOTOLAD TRESN TVBENDMET, Fo. COEF
Subscriber®f VARV ABEEE). UNNNVRENTONTHOLIIT—Ya i BREESN TLET,
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(H—N2[CHLVTERR)

-bash-4.2$ kill -9 31706

-bash-4.2$ ps aux | grep postgres

postgres 9947 .0 .1 389296 2124 2 13:57 :00 postgres: checkpointer process
postgres 9948 .0 .1 389296 2128 7 13:57 :00 postgres: writer process
postgres 9949 0 .1 389296 2108 7 13:57 :00 postgres: wal writer process
postgres 9950 0 1 389616 2980 < 13:57 :00 postgres: autovacuum launcher
process

postgres 9951 0.0 .1 244228 2008 2 13:57 :00 postgres: stats collector process
postgres 9952 0.0 .1 389588 2760 2 13:57 0:00 postgres: bgworker: logical
replication launcher

postgres 9953 0.0 0.3 397084 6240 ? 13:57 :00 postgres: bgworker: logical
replication worker for subscription 16463

postgres 31698 0.0 0.8 389296 16500 ? 1A17 0:47 /usr/pgsgl-10/bin/postgres
postgres 31699 0.0 0.1 242108 2008 2 1A17 0:00 postgres: logger process

(H=11o4—1\0%)

2018-02-07 13:57:43.391 JST [28998] LOG: unexpected EOF on standby connection

2018-02-07 13:57:43.498 JST [29004] LOG: starting logical decoding for slot "subl"

2018-02-07 13:57:43.498 JST [29004] DETAIL: streaming transactions committing after 0/5800DC58,
reading WAL from 0/5800DC20

2018-02-07 13:57:43.498 JST [29004] LOG: 1logical decoding found consistent point at 0/5800DC20
2018-02-07 13:57:43.498 JST [29004] DETAIL: There are no running transactions.

(H=1204%-)1\0%)

2018-02-07 13:57:43.216 JST [31698] LOG: worker process: logical replication launcher (PID 31706)
was terminated by signal 9: Killed

2018-02-07 13:57:43.216 JST [31698] LOG: terminating any other active server processes
2018-02-07 13:57:43.218 JST [31704] WARNING: terminating connection because of crash of another
server process

2018-02-07 13:57:43.218 JST [31704] DETAIL: The postmaster has commanded this server process to
roll back the current transaction and exit, because another server process exited abnormally and
possibly corrupted shared memory.

2018-02-07 13:57:43.218 JST [31704] HINT: In a moment you should be able to reconnect to the
database and repeat your command.

2018-02-07 13:57:43.226 JST [31698] LOG: all server processes terminated; reinitializing
2018-02-07 13:57:43.250 JST [9946] LOG: database system was interrupted; last known up at 2018-02-
07 13:46:06 JST

2018-02-07 13:57:43.309 JST [9946] LOG: recovered replication state of node 1 to 0/5800DA98
2018-02-07 13:57:43.309 JST [9946] LOG: database system was not properly shut down; automatic
recovery in progress

2018-02-07 13:57:43.310 JST [9946] LOG: redo starts at 0/73706380

2018-02-07 13:57:43.310 JST [9946] LOG: invalid record length at 0/73706460: wanted 24, got 0
2018-02-07 13:57:43.310 JST [9946] LOG: redo done at 0/73706428

2018-02-07 13:57:43.315 JST [31698] LOG: database system is ready to accept connections
2018-02-07 13:57:43.327 JST [9953] LOG: logical replication apply worker for subscription "subl"
has started

Bwal sender® =1k

Publisher@wal sender&Kill YV FTHRF#E T LET,
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(H—N1CBWTER)

-bash-4.2$ kill -9 29004

-bash-4.2$ ps aux | grep postgres

postgres 2179 0 .8 389356 16552 = 1809 0:56 /usr/pgsgl-10/bin/postgres
postgres 2180 0 242168 2404 - 1R09 0:00 postgres: logger process
postgres 29085 .0 .1 389356 2156 2 14:12 :00 postgres: checkpointer process
postgres 29086 .0 .1 389356 2160 2 14:12 :00 postgres: writer process
postgres 29087 0 389356 2120 7 14:12 :00 postgres: wal writer process
postgres 29088 0 389784 3004 7 14:12 :00 postgres: autovacuum launcher
process

postgres 29089 0.0 .1 244288 1992 7 14:12 :00 postgres: stats collector process
postgres 29090 0.0 .1 389656 2520 2 14:12 0:00 postgres: bgworker: logical
replication launcher

postgres 29093 0.0 0.3 392476 5952 7 14:12 :00 postgres: wal sender process
repusrl 192.168.127.32(46482) idle

(H=11o4—1\0%)

2018-02-07 14:12:19.446 JST [2179] LOG: server process (PID 29004) was terminated by signal 9:
Killed

2018-02-07 14:12:19.447 JST [2179] LOG: terminating any other active server processes
2018-02-07 14:12:19.450 JST [28993] WARNING: terminating connection because of crash of another
server process

2018-02-07 14:12:19.450 JST [28993] DETAIL: The postmaster has commanded this server process to
roll back the current transaction and exit, because another server process exited abnormally and
possibly corrupted shared memory.

2018-02-07 14:12:19.450 JST [28993] HINT: In a moment you should be able to reconnect to the
database and repeat your command.

2018-02-07 14:12:19.456 JST [2179] LOG: all server processes terminated; reinitializing
2018-02-07 14:12:19.485 JST [29083] LOG: database system was interrupted; last known up at 2018-
02-07 14:11:06 JST

2018-02-07 14:12:19.511 JST [29084] FATAL: the database system is in recovery mode

2018-02-07 14:12:19.519 JST [29083] LOG: database system was not properly shut down; automatic
recovery in progress

2018-02-07 14:12:19.519 JST [29083] LOG: redo starts at 0/5800DEES8

2018-02-07 14:12:19.519 JST [29083] LOG: invalid record length at 0/5800DFC8: wanted 24, got O
2018-02-07 14:12:19.519 JST [29083] LOG: redo done at 0/5800DF90

2018-02-07 14:12:19.524 JST [2179] LOG: database system is ready to accept connections
2018-02-07 14:12:24.529 JST [29093] LOG: starting logical decoding for slot "subl"

2018-02-07 14:12:24.529 JST [29093] DETAIL: streaming transactions committing after 0/5800DF90,
reading WAL from 0/5800DF90

2018-02-07 14:12:24.529 JST [29093] LOG: logical decoding found consistent point at 0/5800DF90
2018-02-07 14:12:24.529 JST [29093] DETAIL: There are no running transactions.

(H=120%—)\0%)
2018-02-07 14:12:19.280 JST [9953] ERROR: could not receive data from WAL stream: server closed
the connection unexpectedly

This probably means the server terminated abnormally

before or while processing the request.
2018-02-07 14:12:19.281 JST [31698] LOG: worker process: logical replication worker for
subscription 16463 (PID 9953) exited with exit code 1
2018-02-07 14:12:19.285 JST [9998] LOG: logical replication apply worker for subscription "subl"
has started
2018-02-07 14:12:19.344 JST [9998] ERROR: could not connect to the publisher: FATAL: the database
system is in recovery mode
2018-02-07 14:12:19.345 JST [31698] LOG: worker process: logical replication worker for
subscription 16463 (PID 9998) exited with exit code 1
2018-02-07 14:12:24.354 JST [9999] LOG: 1logical replication apply worker for subscription "subl"
has started

LEE&EDPublisher®wal senderhZ1ELiZIHEES. Publisherd VARV ADFERE)., UANURENTONERICLTVT—YaVvhBRESN e HMDELE,

Hlogical replication worker® {1k

Subscriber@logical replication worker&KillJYY FTEEHIFR T LET,
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(H—N2[CHLVTERR)

-bash-4.2$ kill -9 9999

-bash-4.2$ ps aux grep postgres

postgres 10013 O. .1 389296 2124 2 14:16 :00 postgres: checkpointer process
postgres 10014 O. .1 389296 2128 7 14:16 :00 postgres: writer process
postgres 10015 O. .1 389296 2104 7 14:16 :00 postgres: wal writer process
postgres 10016 O 389616 2980 7 14:16 :00 postgres: autovacuum launcher
process

postgres 10017 0.0 .1 244228 1968 2 14:16 :00 postgres: stats collector process
postgres 10018 0.0 .1 389588 2760 2 14:16 0:00 postgres: bgworker: logical
replication launcher

postgres 10019 0.0 0.3 397052 6340 2 14:16 :00 postgres: bgworker: logical
replication worker for subscription 16463

postgres 31698 0.0 0.8 389296 16500 ? 1A17 0:47 /usr/pgsgl-10/bin/postgres
postgres 31699 0.0 0.1 242108 2008 2 1A17 0:00 postgres: logger process

(H=11o4—1\0%)

2018-02-07 14:16:13.087 JST [29093] LOG: unexpected EOF on standby connection

2018-02-07 14:16:13.161 JST [29139] LOG: starting logical decoding for slot "subl"

2018-02-07 14:16:13.161 JST [29139] DETAIL: streaming transactions committing after 0/5800E360,
reading WAL from 0/5800E328

2018-02-07 14:16:13.161 JST [29139] LOG: 1logical decoding found consistent point at 0/5800E328
2018-02-07 14:16:13.161 JST [29139] DETAIL: Logical decoding will begin using saved snapshot.

(H=1204—)\0%)

2018-02-07 14:16:12.920 JST [31698] LOG: worker process: logical replication worker for
subscription 16463 (PID 9999) was terminated by signal 9: Killed

2018-02-07 14:16:12.920 JST [31698] LOG: terminating any other active server processes
2018-02-07 14:16:12.924 JST [9950] WARNING: terminating connection because of crash of another
server process

2018-02-07 14:16:12.924 JST [9950] DETAIL: The postmaster has commanded this server process to
roll back the current transaction and exit, because another server process exited abnormally and
possibly corrupted shared memory.

2018-02-07 14:16:12.924 JST [9950] HINT: 1In a moment you should be able to reconnect to the
database and repeat your command.

2018-02-07 14:16:12.930 JST [31698] LOG: all server processes terminated; reinitializing
2018-02-07 14:16:12.957 JST [10012] LOG: database system was interrupted; last known up at 2018-
02-07 14:12:43 JST

2018-02-07 14:16:12.973 JST [10012] LOG: recovered replication state of node 1 to 0/5800DEBO
2018-02-07 14:16:12.973 JST [10012] LOG: database system was not properly shut down; automatic
recovery in progress

2018-02-07 14:16:12.974 JST [10012] LOG: redo starts at 0/73706710

2018-02-07 14:16:12.974 JST [10012] LOG: invalid record length at 0/73706A30: wanted 24, got O
2018-02-07 14:16:12.974 JST [10012] LOG: redo done at 0/737069F8

2018-02-07 14:16:12.974 JST [10012] LOG: last completed transaction was at log time 2018-02-07
14:15:21.893165+09

2018-02-07 14:16:12.980 JST [31698] LOG: database system is ready to accept connections
2018-02-07 14:16:12.990 JST [10019] LOG: 1logical replication apply worker for subscription "subl"
has started

LEBdND. Subscriber®logical replication launcherhZIE LG & ESubscriberd VARV ADELE), UNN\URERITHNEZZ(ICLTVT—Yavh BRSNS
CEnhHMELE,

6.4.2.3. [EE 5 — A2 Publisher® /— Ff& 1t

AYAILLTVT—2avDpublisherhi e LB DE B ZREFRLET

m{) H 4K 58

Subscriber®pg_stat_subscription DL IUT —2a v @ ThHIEEmERLELE,
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(B—=N2(2BWVTESE)

subdb=# select * from pg stat subscription;

-[ RECORD 1 ]J-=-==————-

subid

subname subl

pid 10084

relid

received lsn 0/5800ECB8

last msg_send time 2018-02-07 .310381+09
last msg receipt time 2018-02-07 .143584+09
latest _end lsn 0/5800ECBS8

latest end time 2018-02-07 :37:30.310381+09

HPublisher®/— F&{Z1E

Publisher CEEENH DPostgreSQLY—N\ETRFIFE T LT,
(H=N1CBVTEE)
-bash-4.2$ pg ctl -m f stop

Y- MEILREOE T E2F>TNET ... ET
F-NFFLLELE

R(ZSubscriber@pg_stat_subscription #FERTdE, LI— REHABLEDDpid, LSNFDFHRIR RTSNLEDFELE,

(F—=N2[CBVTER)
subdb=# select * from pg stat subscription;
-[ RECORD 1 ]J-—==——-—-
subid

subname

pid

relid

received lsn

last msg send time
last msg receipt time
latest end 1lsn
latest end time

Fz. COBEDSubscriberDY—NNAOUEMERTRE. sHE(CERER1TLU Tlogical replication worker JATANIS—#R T F3ERMENIRSNTELE,

(Y=1204-)\0%)
2018-02-07 14:55:44.067 JST [10084] LOG: data stream from publisher has ended
2018-02-07 14:55:44.067 JST [10084] ERROR: could not send end-of-streaming message to primary: no
COPY in progress
2018-02-07 14:55:44.069 JST [10075] LOG: worker process: logical replication worker for
subscription 16463 (PID 10084) exited with exit code 1
2018-02-07 14:55:44.072 JST [10118] LOG: logical replication apply worker for subscription "subl"
has started
2018-02-07 14:55:44.073 JST [10118] ERROR: could not connect to the publisher: FATAL: the
database system is shutting down
2018-02-07 14:55:44.074 JST [10075] LOG: worker process: logical replication worker for
subscription 16463 (PID 10118) exited with exit code 1
2018-02-07 14:55:49.083 JST [10119] LOG: logical replication apply worker for subscription "subl"
has started
2018-02-07 14:55:49.084 JST [10119] ERROR: could not connect to the publisher: could not connect
to server: Connection refused

Is the server running on host "192.168.127.31" and accepting

TCP/IP connections on port 543272
2018-02-07 14:55:49.085 JST [10075] LOG: worker process: logical replication worker for
subscription 16463 (PID 10119) exited with exit code 1

BEMMD. Publisher@PostgreSQLY—NEBEREILET,
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(F—=NLHBVTE)

-bash-4.2$ pg ctl start

Y= N T EF>TLVET . .. .2018-02-07 14:58:44.785 JST [29300] LOG: listening on IPv4 address
"0.0.0.0", port 5432

2018-02-07 14:58:44.785 JST [29300] LOG: listening on IPv6 address "::", port 5432
2018-02-07 14:58:44.785 JST [29300] LOG: listening on Unix socket
"/var/run/postgresqgl/.s.PGSQL.5432"

2018-02-07 14:58:44.790 JST [29300] LOG: listening on Unix socket "/tmp/.s.PGSQL.5432"
2018-02-07 14:58:44.807 JST [29300] LOG: redirecting log output to logging collector process
2018-02-07 14:58:44.807 JST [29300] HINT: Future log output will appear in directory "log".
5T

Y-NEBFET

C DB, Subscriber@pg_stat_subscription ® R2EMEPIREEDFRICL TG —a Vb ig@h THEIEN R TEELE,

(H=)20CBVTEE)

subdb=# select * from pg stat subscription;

-[ RECORD 1 J-—==——-—- +--—-—
subid

subname subl

pid 10161

relid

received lsn 0/5800ED60

last msg send time 2018-02-07 14:58:59.837546+09
last msg receipt time | 2018-02-07 14:58:59.670736+09
latest _end lsn 0/5800ED60

latest end time 2018-02-07 14:58:59.837546+09

CODBsPublisher, Subscriber@OJICIFZENFNLUTOAVE—INE AENTNET,

(H=120n4-)50%)
2018-02-07 14:58:49.397 JST [10161] LOG: 1logical replication apply worker for subscription "subl"
has started

(H=11o4-)\0Y)

2018-02-07 14:55:44.215 JST [2179] LOG: received fast shutdown request

2018-02-07 14:55:44.226 JST [2179] LOG: aborting any active transactions

2018-02-07 14:55:44.232 JST [2179] LOG: worker process: logical replication launcher (PID 29090)
exited with exit code 1

2018-02-07 14:55:44.232 JST [29085] LOG: shutting down

2018-02-07 14:55:44.240 JST [29290] FATAL: the database system is shutting down

2018-02-07 14:55:44.252 JST [2179] LOG: database system is shut down

2018-02-07 14:58:44.809 JST [29302] LOG: database system was shut down at 2018-02-07 14:55:44 JST
2018-02-07 14:58:44.813 JST [29300] LOG: database system is ready to accept connections
2018-02-07 14:58:49.572 JST [29310] LOG: starting logical decoding for slot "subl"

2018-02-07 14:58:49.572 JST [29310] DETAIL: streaming transactions committing after 0/5800EC80,
reading WAL from 0/5800EC80

2018-02-07 14:58:49.572 JST [29310] LOG: logical decoding found consistent point at 0/5800EC80
2018-02-07 14:58:49.572 JST [29310] DETAIL: There are no running transactions.

COFERLED, PublisherBMBILLIZIZERBLTIT—2avhEIE 750 BEERBITNELTVT—Yavt BRSNS e hMELE,
6.4.2.4. BEE 7 — A3 Subscriber®/— FE 1

AJHILTIT—2avdSubscriberhEIE LB OB BN EREERLET

mE) H K R

Publisher@pg_stat_replication DL T — a3V RE P THEICEERER LEL,
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(F—=NLHBVTE)

pubdb=# select * from pg stat replication;
—[ RECORD 1 J-===t—=—————
pid 29213

usesysid 16385

usename repusrl

application name subl

client addr 192.168.127.32

client hostname

client port 46484

backend start 2018-02-07 14:33:55.842956+09
backend xmin

state catchup

sent lsn 0/5800EBDS

write 1lsn 0/5800EBDS

flush 1lsn 0/5800EBDS

replay lsn 0/5800EBD8

write lag

flush lag

replay lag

sync priority

sync_state

MSubscriber®/— F&&£1E

Subscriber CR2EIF DPostgreSQLY—NEEHIIR T LET,
(H=12ICBVTEE)
-bash-4.2$ pg ctl -m f stop

Y- ML MEOFE T EFTNET ... ET
F-NFFLLELE

RICPublisher@pg_stat_replication FEFRTdE. LTI — Va3V DIEHRARRENEENELE, Fo. COBPublisher®Y—NOJCIAEE AESNTUWEE

hTUR,

(H—N1CBWTER)
pubdb=# select * from pg stat replication;
(0 rows)

BH. COREDEFEPublisherC1#ET—AFINSERTLCEAFICRIERCREIESE T LET,

(F—=NRLTBVTER)
pubdb=# insert into datal values (6, 'pub6');
INSERT 0 1

EMMVD. Subscriber®PostgreSQLY—N\NeHEREILET,

(F=1R21CBVTERE)

-bash-4.2$ pg ctl start

H—NOERHTET E#HF>TVET . .. .2018-02-07 14:33:55.641 JST [10075] LOG: listening on IPv4 address
"0.0.0.0", port 5432

2018-02-07 14:33:55.641 JST [10075] LOG: listening on IPv6 address "::", port 5432
2018-02-07 14:33:55.642 JST [10075] LOG: listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2018-02-07 14:33:55.642 JST [10075] LOG: listening on Unix socket "/tmp/.s.PGSQL.5432"
2018-02-07 14:33:55.656 JST [10075] LOG: redirecting log output to logging collector process
2018-02-07 14:33:55.656 JST [10075] HINT: Future log output will appear in directory "log".
T

Y-NEHET

CCTC.Publisherflil®pg_stat_replication ZRAEFNHAKREDRRICLTIT —2aVRMEIHL VBN R TEELE,
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(F—=NLHBVTE)

pubdb=# select * from pg stat replication;
—[ RECORD 1 J-===t—=—————
pid 29213

usesysid 16385

usename repusrl

application name subl

client addr 192.168.127.32

client hostname

client port 46484

backend start 2018-02-07 14:33:55.842956+09
backend xmin

state catchup

sent lsn 0/5800EBDS

write 1lsn 0/5800EBDS

flush 1lsn 0/5800EBDS

replay lsn 0/5800EBD8

write lag

flush lag

replay lag

sync priority

sync_state

F7=. PublisherCINSERTL/ZLd—Fh'Subscriber®T—INCEERE SN TLVET,

(H=12(CBTERR)
subdb=# select * from datal;
| | c3
+ +
| |
| |
| |
| |
| |
| |

CODBsPublisher, Subscriber@OJICIFZENFNLUTOAVvE—INE AENTNET,

(F=N1049-0Y)

2018-02-07 14:33:55.845 JST [29213] LOG: starting logical decoding for slot "subl"

2018-02-07 14:33:55.845 JST [29213] DETAIL: streaming transactions committing after 0/5800E858,
reading WAL from 0/5800E820

2018-02-07 14:33:55.845 JST [29213] LOG: 1logical decoding found consistent point at 0/5800E820
2018-02-07 14:33:55.845 JST [29213] DETAIL: There are no running transactions.

(H=1204—=)30Y)

2018-02-07 14:33:55.658 JST [10077
2018-02-07 14:33:55.659 JST [10077
2018-02-07 14:33:55.662 JST [10075
2018-02-07 14:33:55.674 JST [10084
has started

database system was shut down at 2018-02-07 14:29:59 JST
recovered replication state of node 1 to 0/5800E740
database system is ready to accept connections

logical replication apply worker for subscription "subl"

]
]
]
]
COFERID. SubscriberBMEIELEBEELTVT—2avnE 930 BEREITNELTII—Yavb BRSNS e hMNELE,
6.4.2.5. fEE 7 — 24 Publisher/Subscriberfll D %y b7 — D i i

AJLTVTr =23V THIAT 3% M) O LIz B O E B ZRER LET S

[ E2R:CRTN ]

Publisher@pg_stat_replication DL T —2avh i@ THEI L EMERLELE,
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(H—N1CBWTER)

pubdb=# select * from pg stat replication;
=[ RECORD 1 J-=—==t—=————— - ———————
pid KRN

usesysid 16385

usename repusrl

application name subl

client addr 192.168.127.32

client hostname

client port 46522

backend start 2018-02-07 14:58:49.56556+09
backend xmin

state streaming

sent lsn 0/5800EE40

write 1lsn 0/5800EE40

flush 1lsn 0/5800EE40

replay lsn 0/5800EE40

write lag

flush lag

replay lag

sync priority

sync_state

L B EDI)]: 1)

PublisherCLIUS —auICEATIRYMNI—D%EIELET, CCTIFOS(Cent0S7.2)DNetworkManagerZFIFAL TR A VA TI—A(ens192)&E1ELEL
1z

(H—N1CHNTEE)

[root@nk PGECons 1 ~]# nmcli connection down ensl192

Connection 'ensl92' successfully deactivated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/0)

[root@nk PGECons 1 ~]# nmcli connection show

E2y UUID 847

ensl92 fa64b28e-a7db-45f0-b7bl1-0b2b298b20d2 802-3-ethernet

ensl60 c0791a7a-43be-4254-847d-2b793b583bba 802-3-ethernet ensl60

LIE{DME(FPublisherDpg_stat_replication NFIEPREEDFEFTTA, 10 EERBTIELTVT—YavnERIR RENBEDELE,

(H=NLCHBVTERE)
pubdb=# select * from pg stat replication;
(0 rows)

COEEDPublisherDOFICIZLL TFOAYE—INH HSNFLRE, CSTlEwal_sender_timeout/SIA—=8FT 74 FD6OF TERTELTLVERD . 34 LTI RN
LCIEESDL I — Vi eIt LTLET,

(H=11o4-1\nY)
2018-02-07 15:41:12.504 JST [29310] LOG: terminating walsender process due to replication timeout

mxyrI-H0EIR

PublisherCIELELIERYFI—D DM VA 71— A%EIBLET,

(H=NLZHBNTER)

[root@nk PGECons 1 ~]# nmcli connection up ensl192

EHENERICTHTAR—rENELE (D-Bus 7YT74FISA: /org/freedesktop/NetworkManager/ActiveConnection/2)
[root@nk PGECons 1 ~]# nmcli connection show

&0 UUID 847

ensl92 fa64b28e-a7db-45f0-b7b1-0b2b298b20d2 802-3-ethernet ensl92

ensl60 c0791a7a-43be-4254-847d-2b793b583bba 802-3-ethernet ensl60

Publisherfll®dpg_stat_replication ZFEERTdE. LTI —YavDIEBMABURRENDLICHNELE,
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(H—N1CBWTER)

pubdb=# select * from pg stat replication;
—[ RECORD 1 J-===t—=—————
pid 29665

usesysid 16385

usename repusrl

application name subl

client addr 192.168.127.32

client hostname

client port 46523

backend start 2018-02-07 15:44:40.511419+09
backend xmin

state catchup

sent lsn 0/5800F300

write 1lsn 0/5800F300

flush 1lsn 0/5800F300

replay lsn 0/5800F300

write lag

flush lag

replay lag

sync priority

sync_state

Publisher®OJICIFATOAvE—IDE AEh . LTVT—2avBRASNEZENMDNMFET,

(F=15104-)\0Y)

2018-02-07 15:44:40.514 JST [29665] LOG: starting logical decoding for slot "subl"

2018-02-07 15:44:40.514 JST [29665] DETAIL: streaming transactions committing after 0/5800EE40,
reading WAL from 0/5800EEOQ8

2018-02-07 15:44:40.514 JST [29665] LOG: 1logical decoding found consistent point at 0/5800EEOQS8
2018-02-07 15:44:40.514 JST [29665] DETAIL: There are no running transactions.

Fz . Subscriber®OJIZLATDAYE—IHH AENTHD, 2YbI—DDEIBICHEST logical replication worker WEREILIEZENDNMIFET,

(H=1204%-)1\0%Y)
2018-02-07 15:44:40.338 JST [10161] ERROR: could not receive data from WAL stream: server closed
the connection unexpectedly

This probably means the server terminated abnormally

before or while processing the request.
2018-02-07 15:44:40.339 JST [10075] LOG: worker process: logical replication worker for
subscription 16463 (PID 10161) exited with exit code 1
2018-02-07 15:44:40.343 JST [10247] LOG: logical replication apply worker for subscription "subl"
has started

NHEDFERLID ., RYMI-DOMHEICIN—FICLTUT — Y3V iR IE LIS A T, Xy bI-ONEIRTNIEL TV — vt BERIICERSN e HNDEL
z

6.4.3. L7US—Yaym & 57— 7L 0B hn/HI B
AYNILIVT—2auh iz LTV BIRE CHECAER LET—IINELTUT — Y3y RELTRMULED, T-JIVEREE R I3 FIEEMELET,
6.4.3.1. AR T BIREE

AERUTOREEF AL CRERERETICHERLET,
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—14101P 192.168.127.31)
Ol F) T —2,37 Publisher
pubdb pubdb_all_table

F—AN =T F—AN =T
subdb subdb_all_table
F == F A=

% —142{1P 192.168.127.32)

Oz AL Z 4T —i,3% Subscriber

e PostgreSQLY—NEOIDILLTIT—2aVDPublisherl& . Subscriberl & TR
o OIJNILLFIT—avdpPublisher (=81, 1P7RLR 192,168,127,31) Tld. FEICAER LET—AX—2pubdb,pubdb_all_table D& EERK
o OIJNILLITIT—23VMSubscriber (BF—)32,IP7KLA192,168.127.32) Tl HRRICERLET—3A—2Asubdb,subdb_all_table D& EVERL

6.43.2. LTV =93y EZ0T—TINEEBMISZFIE(T—EX—ABE L DPublication)
F—=RNR—=ABAIDPublication MER SN =T —AXR—AICR LT, T—IIVEBMTBFIEERBALET,
[ E2E: RN

Publisher®@F—AAR—2pubdb_all_tablelliE#EL. T—AX—2ABAIDPublication pub_all_tableZ/ERLET,

(H=N1EBVTERE)

pubdb all table=# CREATE PUBLICATION pub all table FOR ALL TABLES;
CREATE PUBLICATION

pubdb all table=# \dRp+

Publication pub all table
Owner | All tables | Inserts Updates Deletes

Pulisher®T—8AX—2pubdb_all_tablelZT—7 “JbdatalEERLET, YATLARAYpg_publication_tables Tr—7)bdatalh’Publication
pub_all_tableDLF7Ur—3utRELTERBMENL CENHERTEET,
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(H—=NLEBVTERR)
pubdb_all_table=# CREATE TABLE datal (cl INT PRIMARY KEY, c¢2 VARCHAR(S));
CREATE TABLE
pubdb all table=# SELECT * FROM pg publication tables;
pubname | schemaname | tablename
_______________ +____________+___________
pub all table | public datal

Subscriber®F—AAX—2Asubdb_all_tablelC#&EHi L. Subscription BERLET ., 5H. Subscription YERE s CHEHR L DPublication DR RT—TILDTEFEL
BLWEIS—(CH3%H. HODUHSubscriber®DT—AX—AUZE— B FFDOT—TIVEERLTHENTESLY,

(B—=N2(2BVTESE)

Subdb_all_tableZ# CREATE SUBSCRIPTION sub_all table CONNECTION 'host=192.168.127.
dbname=pubdb_all table user=repusrl password=repusrl' PUBLICATION pub all table;
ERROR: relation "public.datal” does not exist *datalT—JILHBFEELBLEIS—ERS

subdb all table=# CREATE TABLE datal (cl INT PRIMARY KEY, c2 VARCHAR(5));

CREATE TABLE

subdb all table=# CREATE SUBSCRIPTION sub all table CONNECTION 'host=192.168.127.31
dbname=pubdb all table user=repusrl password=repusrl' PUBLICATION pub all table;
NOTICE: created replication slot "sub_all table" on publisher

CREATE SUBSCRIPTION

Subscription #ERL T 3ESubscriberOOYCHEAT —REREDAvE— I H AEN. ATV TIT —Davhi Rta SNz CENRER TEET,

(H=1204—-)\0%)

2018-01-17 11:09:23.050 JST [31749] LOG: logical replication table synchronization worker for
subscription "sub all table", table "datal" has started

2018-01-17 11:09:23.062 JST [31749] LOG: logical replication table synchronization worker for
subscription "sub _all table", table "datal" has finished

m7—JI DB NFIE

WEPKEEN D, Pulisher®T—AAX—Zpubdb_all_tablellT—7 “Jldata2Z¥ERLLFET, FOR ALL TABLESAIE{F(FTCRATE LzPublication D7z, YERL LT
T=Tdata2 NEBMICLTIT —2art RELTRBINTVBIENDMDET,

(H—N1ZHLVTER)
pubdbﬁallgtable:# CREATE TABLE data2 (cl INT PRIMARY KEY, c2 VARCHAR(S));
CREATE TABLE
pubdb all table=# SELECT * FROM pg publication tables;
schemaname | tablename

pub all table
pub all table

7. T—Tlbdata2dLFIT—avhBRIR SN TULRB LI ENDIDET,

(B—N2[ICHTERE)
subdb all table=# CREATE TABLE data2 (cl INT PRIMARY KEY, c2 VARCHAR(5));
CREATE TABLE
subdb _all table=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from
pg_subscription rel as al left outer join pg class as a2 on al.srrelid = a2.oid left outer join
pg_stat subscription as a3 on al.srsubid = a3.subid;
subname | relname | srsubstate | srsublsn
——————————————— ettt it e
sub all table | datal | r 0/5602B818

BEFEDSubscription [CERBLTIIT— a0t & T—J IV EERESE B HIC. ALTER SUBSCRIPTIONXEEITLET, BUpg_subscription_rel #FEET2ET—
Jibdata2hi#rzl SNTWBIENFERTEET,
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(H—N2[CHLVTERR)

Subdb_all_table=# ALTER SUBSCRIPTION sub all table REFRESH PUBLICATION;

ALTER SUBSCRIPTION

subdb _all table=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from

pg subscription rel as al left outer join pg class as a2 on al.srrelid = a2.oid left outer join

pg _stat subscription as a3 on al.srsubid = a3.subid;
subname | relname | srsubstate | srsublsn

sub all table datal
sub_all table | data2

6.433. LTV —YavREZOT—TINEEBMTIFIE(T—T I EELDPublication)

TV DPublication MERENZT—AR-ACK LT, T—TIEEBMTZFIEZHALET .
L EIRCE N

Publisher®T—3AX—2pubdblZT—7)bdatalZCREATELT . LT —auxtRETBPublication publEERKLET,

(H=NLZHBNTER)
pubdb=# CREATE TABLE datal (cl INT PRIMARY KEY, c2 VARCHAR(5));
CREATE TABLE
pubdb=> CREATE PUBLICATION publ FOR TABLE datal;
CREATE PUBLICATION
pubdb=# \dRp+
Publication publ
All tables | Inserts | Updates Deletes

————————— ettt Tt it
pubusrl | | t | t | t
Tables:

"public.datal"

Subscriber®F—A~X—2subdblZSubscription®/ERL L. LTVT—2avaEREIELET,

(H—N2[CHLVTERR)

subdb=# CREATE TABLE datal (cl INT PRIMARY KEY, c2 VARCHAR(5));

CREATE TABLE

subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION publ;

NOTICE: created replication slot "subl" on publisher

CREATE SUBSCRIPTION

BT—JI DB MFIE

WHIREEN D, PulisherDT—8AR—2pubdblZT—7 “Jldatal_1&{ERLET, FOR ALL TABLES B E{FFFICCRATELIzPublication DT, YERL LIET—T I
datal_1DLTUT— 23Ut REBESN TUVEBLIEADMDET,

(H—N1CBVTERE)

pubdb=# CREATE TABLE datal 1 (cl INT PRIMARY KEY, c2 VARCHAR(S));
CREATE TABLE

pubdb=# SELECT * FROM pg publication tables;

pubname | schemaname | tablename

T—7ldatal_1%BE#FDPublication publlCLFUT—2auxtRELTEMTBICIE. ALTER PUBLICATION X EEITLET,
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(H=N1UZHBNTER)

pubdb=# ALTER PUBLICATION publ ADD TABLE datal_l;
ALTER PUBLICATION

pubdb=# SELECT * FROM pg publication tables;
pubname | schemaname | tablename

public

RIZ. Subscriber®T—AR—AsubdblZF—T)bdatal _1E#ERLET . CORFETIISubscription sub1(CT—TIbdatal_1EEHSNFEA,

(B—=N2(2BVTESE)
subdb=# CREATE TABLE datal_l (cl INT PRIMARY KEY, c2 VARCHAR(5));
CREATE TABLE
subdb=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from pg subscription rel as al
left outer join pg class as a2 on al.srrelid = a2.oid left outer join pg stat subscription as a3 on
al.srsubid = a3.subid;
subname | relname | srsubstate srsublsn
————————— o
datal | 0/55FB63D0

BETEDSubscription [CHERL I =03 R T—JIVERE S B3 HIC, ALTER SUBSCRIPTIONX EEITULET . pg_subscription_rel #HRT2ET—TI
datal INDFIECRRBESN TS IENTER TEET,

(B—=N2(ZBWVTESE)

subdb=# ALTER SUBSCRIPTION subl REFRESH PUBLICATION;
ALTER SUBSCRIPTION

subdb=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from pg subscription rel as al
left outer join pg class as a2 on al.srrelid = a2.oid left outer join pg stat subscription as a3 on
al.srsubid = a3.subid;

subname | relname | srsubstate

0/56068D38
0/55FB63D0

6.43.4. LTV —avRdZ0T—TINEEETEFIE
LI — 03B EITENTVBT—JIUCH 5B MT3FIEEHBALET,
myHKEE

B MDPublication publ, Subscription sub1ZFAL. T—FIbdatalDT—AhPublisher,Subscriberfl CLTIT—YavEdNTNRIREEELET Fe, 77
datallCEENEFNLIEOTANFEETIIRELLET,

(B—=N1ZHWVTER)
pubdb=# SELECT * FROM datal;

(B=N2(CHBVTER)
subdb=# SELECT * FROM datal;

w5 03E o F IR

LIV =03Vt 0TIV ERICA—BLHIEBEHHRENELEL. ATJALTIT—0avDE L OBANET, ERILEGNIS—FRIIHEIHON UHALTER
SUBSCRIPTIONX CSubscription E—BHEIELTHLELNTLELD
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(B—=N2(2BWVTESE)
subdb=# ALTER SUBSCRIPTION subl DISABLE;
ALTER SUBSCRIPTION
subdb=# SELECT * FROM pg stat subscription;
subid | subname | pid | relid | received 1lsn | last msg send time
last msg receipt time | latest _end lsn | latest _end time

COF. Subscriber®OYICIFUL T ORREAVE—INHE HSNET,

(H=1204%-)1\0%)
2018-01-17 14:51:52.437 JST [31708] LOG: logical replication apply worker for subscription "subl"
will stop because the subscription was disabled

AYHILL IV =3 vEE1E Uiz, Publisher®T—7JJbdatallCALTER TABLEX CHIEEMULET, . CCTHEZEDEHIHLI-FEEALTHEET,

(H=NLIZHBVTERR)

pubdb=# ALTER TABLE datal ADD COLUMN c3 VARCHAR(S);
ALTER TABLE

pubdb=# INSERT INTO datal VALUES (2, 'pub2', 'pub2');
INSERT O 1

pubdb=# SELECT * FROM datal;

RIZSubscriber®T—7)bdatal([CEALTER TABLEX CRIUEZEDHNEEBMULET, SubscriptionEELLLTNSEH24E B OLI— REFEERZE SN TLERA,

(B=N2(CHBVTER)

subdb=# ALTER TABLE datal ADD COLUMN c3 VARCHAR(5);
ALTER TABLE

subdb=# SELECT * FROM datal;

SubscriberCSubscriptionZBEAIEL. OVALLTIVr—0aVeBRATRE. CORRT2HBOLI— FiREShET,

(=218 TEHE)

subdb=# ALTER SUBSCRIPTION subl ENABLE;
ALTER SUBSCRIPTION

subdb=# SELECT * FROM datal;

Subscriber@pg_stat_subscritpion EAVEBEHRTIE. ERECLTIT—2avhBREN TWSIENDINET,
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(H—N2[ZHNTESE)

subdb=# SELECT * FROM pg stat subscription;

subid | subname | pid | relid | received lsn | last msg send time
last msg receipt time | latest end 1Isn | latest end tim

16463 | subl | 32626 | 0/56073298 | 2018-01-17 15:02:10.817291+09 | 2018-01-17
15:02:10.650377+09 | 0/56073298 2018-01-17 15:02:10.817291+09

(H=1204-\0%)
2018-01-17 15:01:47.266 JST [32626] LOG: logical replication apply worker for subscription "subl"
has started

6.4.3.5. LTV —9avR&OT—TNICAUTYD AEEMT5FIE
LIV =03 RITSN TR T—JIUCA U TID A& BT 2 FIEERBALET,
mAH K RE

BTiRDPublication publ, Subscription subl1BLUT—TIdatal EZDFERMALET, MK EETPublisher,Subscriber®T—TJ)ldatallFA TOE FEER>
TLET,

(H—=NLEBVTERR)
pubdb=# \d datal
Table "public.datal"
| Collation

character varying (5)
character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)
Publications:
"publ"

(H=12(CBNTERR)
subdb=# \d datal;

Table "public.datal"
| Collation

character varying (5)
character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

BPublisher®T—JILICA U TYD A%E M

WEPREENBPUblisherMT—TIbdatallCDHA I TYI AECREATET B, Subscriber®T—)bdatallllEf Ty AR BIMSNBLZENDHMET,
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(H—=NLEBVTERR)
pubdb=# CREATE INDEX datal c2 idx ON datal (c2);
CREATE INDEX
pubdb=# \d datal
Table "public.datal"
| Collation

character varying (5)
character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)
"datal c2 idx" btree (c2)
Publications:
"publ"

(B—=N2(ZHBWVTESE)
subdb=# \d datal;
Table "public.datal"
| Collation

character varying (5)
character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

BSubscriber®T—TIICA YT YD A%E N

R(ZSubscriber®T—FbdatallZDHA I T YD AECREATETBE. Subscriber®T—FIbdatallZDH M T YD A BMESN TR ENDHMNET,

(B—=N2(2HBVTESE)
subdb=# CREATE INDEX datal c3 idx ON datal (c3);
CREATE INDEX
subdb=# \d datal;
Table "public.datal"
| Collation

character varying (5)
character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)
"datal c3 idx" btree (c3)

(H—N1CBVTERE)
pubdb=# \d datal
Table "public.datal"
| Collation Default

character varying (5)
character varying (5)

"datal pkey" PRIMARY KEY, btree (cl)

"datal c2 idx" btree (c2)
Publications:

"publ"

AIANLTIVT =2aulBWNTAUTYIAILTIT —0auRt KERLRBWNVESD ., 4 VTV 208, BIBRDEEFEOL TIT —avIl @85 RIFTEFHIFEAN,
Publisher CYER LTzA VT YD AMSubscriber CEMLETHNIEE UCREATE INDEXX ZHITTILENHNET,

6.4.4. LTV =93y & hE3BE. AT I1HE

A=V ILTVT =23t F =B R=ADZ 23 ANDERAE AT I1D b a2 TEETIDEEL, PostgreSQLIODAIMILL T —2a v TIELL T ORISR IE . 47
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IJIH M EEENF B, ZDEHINBIIHEICIEUTPublisherkSubscriber CRI VIR EERITIZE D3 L EKRHOHNET,
% 6.6 AUALTIT—a  TEESNBIMEE. AT V1D b
BE.ATI1H b B {ERREE
CREATE TABLE, ALTER TABLE, CREATE INDEXZMDDL
I-FUADEE. T4

TRUNCATE |

Large Object

VIEW, MATERIALIZED VIEW

FOREIGN TABLE

UNLOGGED TABLE

KN=T4a=v5nET—T Il

CC Tl  TRUNCATEE Y= VAL TBAIAILIIT —oa v D E S EHELET,
6.4.4.1. RIIRET BRI

AEQFLUTOREEF AUCREIERETICAEHRLET,

T —11101P 192.168.127.31)
A+ AL Z1)47 —i-3% Publisher
pubdb
F AN =2
datal data3
F—" F—Z
Publication Publication
publ pub3
mEESalIE
L ZAr —igus
Subscription Subscription
subl sub3
datal data3
F—2 F—7I
subdb
F—hN—3
o —142(1P 192.168.127.32)
Ozl Z1)r —3,37 Subscriber

PostgreSQLY—NZOINILLTIT—2avMPublisherl& . Subscriberl & THERL
OYALTIT—avdpPublisher (F—)31,IP7 FLA 192,168,127, 31) Tld. FRICHER LET—2X—Apubdb BIERL
o F—AR—-2pubdbllld. LIUT—23 ot &DT—TIVEERIEEZTSPublication publ,pub3&{ERk
o publ,pub3dLFUVr—avRRELT, ENENT—Tldatal,data3 &R TE
AYAILFIIT—2avDsubscriber (F—/32,1P7 KL 192,168.127,32) Tl FHRICHER LET SR —Zsubd b B1ERL
o F—RAAR—ZsubdblZld, Publisher@pubdbF—AX—AICEZEUEZPublication Mo ZEEF—A%%2(FEBSubscription subl,sub3BLUT—
Jlbdatal,data3&fERK
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6.4.4.2. TRUNCATE

L EIEERN

VEPREETT—TIbdatalDT—ADPublisher,Subscriberfli CLIUT —YavdNTWBIREEELET, T2, T—TIldatallZIFZNEFNSHD TN FEETHIREE
ELFET,

(H—=NLEBVTERR)
pubdb=# select * from datal;

|
¥
|
|
|
|
|

(H—=12(CBVTER)
subdb=# select * from datal;

|
+
|
|
|
|
|

PublisherCT—7)ldatallCxfUCTRUNCATE TABLEZZEFTULEY,

(H—=NLIZBVTERR)
pubdb=# TRUNCATE TABLE datal;
TRUNCATE TABLE
pubdb=# select * from datal;

|
____+____

CDIRBEETSubscriber®T—TJIbdatalldELLTWVEVWCENFEE TEET,

(H=12[CBNTER)
subdb=# select * from datal;

|
+
|
|
|
|
|

SubscriberTtT—JIbdatallCxtUCTRUNCATE TABLERE{TTSET. Publishere—EULET,

(H=12([CBNTER)
subdb=# TRUNCATE TABLE datal;
TRUNCATE TABLE
subdb=# select * from datal;

|
____+____

(H—N1LIZBWTER)
pubdb=# select * from datal;

|
____+____

TRUNCATE TABLEIIWALICHERERSN BT —AFEHIRIETHN . A= VT LTUT =03y THERSNBIRETIN. OVALLTIT—0ar TIIER SN ELVEDE
%73&2‘%?3’0
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6.4.43. Y—HVA
CCTCIISERIALFIEE G T—IINE0IDI L TIT — 03V TRE VG E DE B EEZELET,
[ PR RN

Publisher®@F—AA~—2Zpubdb. Subscriber®F—ABAX—2Asubdb(ZZNFNT—Tldata3ZER L. ATV TG —0aV TRESNDIRBEICLET, F. 7—
Jibdata3(ZIFSERIALFIEZEZELET,

(H—INLICHBWNTER)

pubdb=# CREATE TABLE data3 (cl SERIAL PRIMARY KEY, c2 VARCHAR(5));
CREATE TABLE

pubdb=# CREATE PUBLICATION pub3 FOR TABLE data3;

CREATE PUBLICATION

(H=N2ICBVTERE)

subdb=# CREATE TABLE data3 (cl SERIAL PRIMARY KEY, c2 VARCHAR(5));

CREATE TABLE

subdb=# CREATE SUBSCRIPTION sub3 CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION pub3;

NOTICE: created replication slot "sub3" on publisher

CREATE SUBSCRIPTION

WSERIALSIDL TV —Y3Yy

Publisher®T—7)bdata3lCLI— FEEALET . EALELI—FhHSubscriber®T—T)bdata3lCbERASNET,

(B=N1CHWVTER)

pubdb=# INSERT INTO data3 (c2) VALUES ('publ');
INSERT O 1

pubdb=# SELECT * FROM data3;

(H=I20CHBNTERE)
subdb=# SELECT * FROM data3;

OB BETPublisherlCTFHE TR V=T VARIREMENLICHE TVETH, SubscriberlCFETRY—T U ANB IR EBEH RS CELEA, DFEN. SERIALFIDIER
RFEEINZLOD, REMICERSNE YTV ANT-R3EHINTVER,

(H=N1EBVTERE)
pubdb=# SELECT currval ('data3 cl seq');
currval

(H—IN2[ZHVTERE)
subdb=# SELECT currval ('data3 cl seq');
ERROR: currval of sequence "data3 cl seq" is not yet defined in this session

ZCTSubscriber®T—7)bdata3 (LT LA— FERATREF—EHE CIT—ICHNFET, ChldSubscriber®Y—T Y AICPublisher® Y=o AT —RERZREL
1&2HTLEEHTT,

Page 201 of 285



PostgreSQL Enterprise Consortium

(B—=N2(2BWVTESE)
subdb=# INSERT INTO data3 (c2) VALUES ('publ');
ERROR: duplicate key value violates unique constraint "data3 pkey"
DETAIL: Key (cl)=(l) already exists.
subdb=# SELECT currval ('data3 cl seq');
currval

COIREETHEESubscriber®T—TJbdata3lCLI— FEBEATRERILET . CNILFEFEINSERTICER B LZBRICSubscriber® V=0 Y AZLICHIY M PYTENT
HD. SEDINSERTC2ERITULEEHF—EENRELTTHEATELEHTT,

(B—=N2(ZHBWVTESE)
subdb=# INSERT INTO data3 (c2) VALUES ('publ');
INSERT 0 1
subdb=# SELECT * FROM data3;
|
____+ ______
|
2 | publ
subdb=# SELECT currval ('data3 cl seq');
currval

COBsETPublisher® Y= Y AIFIREEN 1D, COFEFEPublisher®T—JIbdata3|CINSERTTBESubscriberDT—JIVTHF—EBNFEELFET, T,
Publisher® Y=V ANWIEEE2ICHEH THHLI—FIEATBEPublisherCHEA LR LI—Fh'SubscriberlCEEIESNFELE,

(B=N1ZHWTER)
pubdb=# SELECT * FROM data3;

|
____+ ______

1

pubdb=# SELECT currval ('data3 cl seq');
currval

pubdb=# SELECT nextval ('data3 cl seq');
nextval

pubdb=# INSERT INTO data3 (c2) VALUES ('publ');
INSERT 0 1
pubdb=# SELECT * FROM data3;

(H—=NLIZBVTERR)
subdb=# SELECT * FROM data3;

CODESIC. Publisher CSERIALFIC T S5 EN 2 fBIESubscriber®T—FINEREENFTH . AEMICHERTIV—TVADT—RFEEINGVES. Subscriber
THBICLI-REBRATIEY T VADT—RICRBENELET, Z0EH. SERIALFIZELT—IILTATNILLTIT -3V EsT3B & [dSubscriber COLO— F
B LEANRLNTLLD,
6.4.5. EFH B S E OB

YR UDEH TERBVWAR—I VT LTI =23 vl b, BYAILLTIT—2avldSubscriberb BET T RN TEET, £7E L. Publisher&Subscriber®T—7Ib
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FTUTORBEHRLEONE S

DRETIARMEDHIET
R 6.7 VNI —0aV TRETIEHLEDGRS )/ -y

A=AV R B EREE A HTHY) BEREE @H TSR HE)
FX-BR/-EFER [ | L]
CHECK#I#9:2 R | § | §
BHT —Ah THEELEBL [ 1 [ 1
HIBRT “—Aah TFEELEL [ 1 [ 1
=7 CIh CEELEL [ 1 [ 1
—EDFINFFELEL [ 1 [
FAREMTIS— [ | L]
7=7 ooy [ 1 [ 1
BHFRZLI-F "0Ovh [ | [ |

CCTRBANFELE UEROEEER IS A A OVWTRIELEY .

6.4.5.1. ATIRE T BRI

ARERLUTOREEFAUREERETCRRLET,

Publisher

T —1481(1P192.168.127.31)
A A L) —igny

-

pubdb
F— RN — 2

Publication
publ

-

(mEr

hil

LT =iy

Subscription

subl

W

QLT —

Subscriber

T —42(1P192.168.127.32)

=

e PostgreSQLY—/NEOINILLTIT—2aVDPublisherl& . Subscriberl B TR
o OJNILFIIT—Y3vhPublisher (F—/31,1P7KLA 192,168.127,31) Tld, FRBICIER LI T—2X—2pubdb EERL

o T—HAR—=2pubdbllld. LIVT =23V EOT—TIVEERIEZE T BPublication pub1EERL

o publDLIUT—2aumtRELT. ENEFNT—T)ldatal B E
o OYAILTIT—avdsubscriber (B—)32,1P7RLA192,168,127,32) Tld, FIICHERULET—HX—Asubdb E/ERK
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o T—AAR—ZsubdblllE. Publisher@DpubdbTF—AR—AICEZE UPublicationMbZE BT —A%Z(TEBSubscription sub1BLUT—TIb
datal&ERL

6.4.5.2. BHEDRAFELRE

AR DIRBFICHEVTERICHR AN RLE VEROEEE RS EMRESEILHO A ZERARED) -V BB LES,

64521 FF—ER/—BE¥-ER

mE) B R A8

F—7IbdatalDF—AHPublisher,SubscriberflI LTI —2avEdNTWVBIREEELET T2, T—TIbdatalllldc15IEPRIMARY KEYEL, ENFNLUTDTF—4
HKEETIKREELET,

(F=NLTBVTER)
pubdb=# \d datal

Table "public.datal"
| Collation

character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree
Publications:
"publ"

pubdb=# select * from datal;

(H=I21CB L TEHE)
subdb=# select * from datal;

Publisher®7—7)ldatalllcl=20DLA—F&EATHEPublisherDINSERTIZRABILET,

(H=NLZHBNTER)

pubdb=# insert into datal values (2, 'pub'):;
INSERT 0 1

pubdb=# select * from datal;

|
____+ _______

aaaaa
pub

COBSubscriberCldEF—BRICEZHMENFELEL, LTIT—2aVuhZ1ELET, Publisher, Subscriber@OYICIIFR AN RIETIETSHEICLUTOrAvE—
INENIRLE HENZFET,
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(F=R104%-1\0Y)

2018-01-10 13:37:55.149 JST [5859] LOG: starting logical decoding for slot "subl"

2018-01-10 13:37:55.149 JST [5859] DETAIL: streaming transactions committing after 0/55F82E30,
reading WAL from 0/55F82DF8

2018-01-10 13:37:55.149 JST [5859] LOG: logical decoding found consistent point at 0/55F82DF8
2018-01-10 13:37:55.149 JST [5859] DETAIL: There are no running transactions.

(H=1204%-)1\0%)

2018-01-10 13:37:49.965 JST [2132] ERROR: duplicate key value violates unique constraint
"datal pkey"

2018-01-10 13:37:49.965 JST [2132] DETAIL: Key (cl)=(2) already exists.

2018-01-10 13:37:49.968 JST [2131] WARNING: out of background worker slots

2018-01-10 13:37:49.968 JST [2131] HINT: You might need to increase max worker processes.
2018-01-10 13:37:49.968 JST [2123] LOG: worker process: logical replication worker for
subscription 16394 (PID 2132) exited with exit code 1

WA OfEH

SubscriberDT—JIVCHF—NEETELI— FEHIBRTIEFRENERE L. LTI —2aVvhBRENET, Fz. Publisher, SubscriberADMIZ—Avt—JEH 5
SNBLBDFET,

(H=12(CBNTERR)

subdb=# delete from datal where cl = 2;
DELETE 1

subdb=# select * from datal;

6.4.5.2.2. CHECKHl #9382 &

mEH R A

FT—Tdatal®T—AHPublisher,SubscriberflI CLIUT —2avaNTWVBIREEELET , £, Subscriber®T—T)bdatalDc1HIICCHECKFIFIET 5 LET,

(F=1R21CBVTERE)
subdb=# ALTER TABLE datal ADD CONSTRAINT datal cl check CHECK (cl < 10);
ALTER TABLE
subdb=# \d+ datal
Table "public.datal"
Column | Collation | Nullable | Default Storage Stats target
Description

integer
| character varying(5) | extended
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)
Check constraints:
"datal cl check" CHECK (cl < 10)

EHEAEORE

Publisher®7—7)ldatalll, Subscriber®#ICEBAMULECHECKHFICER THLI— FEBEATEE. PublisherDINSERTIERAIILET,
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(H—=NLEBVTERR)

pubdb=# insert into datal wvalues (10, 'publO');
INSERT 0 1

pubdb=# select * from datal;

COFFSubscriber CIFCHECKHIFIERICLZFHMENFLEL. LTVT—avhMZIELETS, Publisher. Subscriber@OJICIEFR &N EEETEETSHEICLITO
Avt—IHENIRLE AENET,

(F=N104-09)

2018-01-10 14:05:32.268 JST [6057] LOG: starting logical decoding for slot "subl"

2018-01-10 14:05:32.268 JST [6057] DETAIL: streaming transactions committing after 0/55F833ES,
reading WAL from 0/55F833B0

2018-01-10 14:05:32.268 JST [6057] LOG: logical decoding found consistent point at 0/55F833B0
2018-01-10 14:05:32.268 JST [6057] DETAIL: There are no running transactions.

(H=1204%-1\05)

2018-01-10 14:05:32.097 JST [6020] LOG: logical replication apply worker for subscription "subl"
has started

2018-01-10 14:05:32.102 JST [6020] ERROR: new row for relation "datal" wviolates check constraint
"datal cl check"

2018-01-10 14:05:32.102 JST [6020] DETAIL: Failing row contains (10, publO).

2018-01-10 14:05:32.103 JST [2123] LOG: worker process: logical replication worker for
subscription 16394 (PID 6020) exited with exit code 1

Wi & O H

Subscriber®T—7)bdatalDCHECKHIFIEDROPTBEFEANELHEL. LTI —aVhBRISNET . Fz. Publisher. SubscriberADIS—AvE—JUEH S
NRKENET,

(F—N2[CHVTEM)

subdb=# ALTER TABLE datal DROP CONSTRAINT datal cl check;
ALTER TABLE

64523.BHT ~—Hh "HFHELBL

L EIRCE N

F—=TIbdatalDF—AHPublisher,Subscriberf TCLTUT =3 ENTIVBIKEEELET , =, Publisher,Subscriber®T—J)ldatallFENFNLUTOLI—F
WKEETIIREELET,

(H—N1LIZBWTER)
pubdb=# select * from datal;

(B=N2(CHBVTER)
subdb=# select * from datal;

|
____+____

EHEAEORE

PublisherCLO—REEH TBEPublisherMUPDATEIFREIILETH, Subscriber®LI—RIZIFZEALDHIFEE . 2. Publisher,Subscriber®OJICIT—X*y
t—ItHAINhTWEEA,
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(H—=NLEBVTERR)

pubdb=# update datal set c2 = 'publa';
UPDATE 1

pubdb=# select * from datal;

|
____+ _______

| publa

(H=12([CBNTER)
subdb=# select * from datal;
|

————————

F-H—EITBLI-FIFELBVMES DS FERSN. LIUT—avbFEIE LB e hDET,

64.524.HIfx7 "&b "HFELBL

L EIEERN

FT—7datalDT—AHPublisher,Subscriberfll CLTUT —23vENTVBIKEEELET, F2. Publisher,Subscriber®7—T)bdatallFENEFNLUTOLI—F
WEETIREELET,

(H—N1CBWTER)
pubdb=# select * from datal;

(H=12(CBNTERR)
subdb=# select * from datal;

|
____+____

EHEEORE

PublisherCLO—R%EHIBRTSEPublisherMDELETEERLIILET A, Subscriber®L1—RICIIEALDHDF B, F. Publisher,Subscriber@AJICIZ—XAy
t—ItHAINhTWEEA,

(H=12[CBNTER)

subdb=# delete from datal where cl = 1;
DELETE 1

subdb=# select * from datal;

|
____+____

subdb=# select * from datal;

|
____+____

T —EHITBLA-FIFELBVME SO S ERIN. LT —va b FE kLBl ehthmiEy,

6.4.5.25.7—7 "I "HEHELEWL

m) H K

T—TdatalDT—AMPublisher,SubscriberI CLTUT —2avENTWBIKREELET,
BRE0OREE

SubscriberCT—7)bdatal®DROPULE#, PublisherCT—TIbdatallCLd— FEEATBE, PublisherDINSERTIFREIILET
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(F=N2CBNTET)
subdb=# DROP TABLE datal;
DROP TABLE

(H—N1ZHLVTER)

pubdb=# insert into datal values (1, 'publ');
INSERT 0 1

pubdb=# select * from datal;

COBSubscriberClET—IN A —BUCLBFHEENFREL, LTUT—2avhMEIELET, Publisher, Subscriber®AJICIEFRE D ERETRETSHEICLU T DAY
j L hEhZET,

(F=1109-)\0Y)

2018-01-10 15:09:10.872 JST [6331] LOG: starting logical decoding for slot "subl"

2018-01-10 15:09:10.872 JST [6331] DETAIL: streaming transactions committing after 0/55F8B9IES,
reading WAL from 0/55F8B9B0

2018-01-10 15:09:10.872 JST [6331] LOG: logical decoding found consistent point at 0/55F8B9B0
2018-01-10 15:09:10.872 JST [6331] DETAIL: There are no running transactions.

(H—=nN2on4-—04)

2018-01-10 15:09:10.700 JST [6297] LOG: logical replication apply worker for subscription "subl"
has started

2018-01-10 15:09:10.706 JST [6297] ERROR: logical replication target relation "public.datal" does
not exist

2018-01-10 15:09:10.708 JST [2123] LOG: worker process: logical replication worker for
subscription 16394 (PID 6297) exited with exit code 1

W5 & O H

SubscriberCr—TIibdatal ®BERLTREAYCIS—EHE ASNBEIFETH, LT —YavidBRSNF B,

(B—=N2(2HBVTESE)
subdb=# CREATE TABLE datal (cl INT PRIMARY KEY, c2 VARCHAR(5)):;
CREATE TABLE
subdb=# select * from datal;
|

————————

CNhiE. BERLIeT—T)bdata1h’Subscription sub1hb LIS — 23Ut RELTRE SN TLEBLVEHEEZONET,

(F=1R21CBVTERE)
subdb=# \dRs+
List of subscriptions
Enabled | Publication Synchronous commit | Conninfo

subl | postgres | t | {publ} host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

subdb=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from pg subscription rel as al
left outer join pg class as a2 on al.srrelid = a2.oid left outer join pg stat subscription as a3 on
al.srsubid = a3.subid;

subname | relname srsubstate srsublsn

————————— f——————————

Subscription sub1(Z% UTALTER SUBSCRIPTIONXZZEFTU T, subllCLTIT—Yaumt & T—JIVEBEREESERL. T—TldatalOL VT —YavhBEEE
nEy,

Page 208 of 285




PostgreSQL Enterprise Consortium

(B—=N2(2BWVTESE)
subdb=# ALTER SUBSCRIPTION subl REFRESH PUBLICATION;
ALTER SUBSCRIPTION
subdb=# select a3.subname, a2.relname, al.srsubstate, al.srsublsn from pg subscription rel as al
left outer join pg class as a2 on al.srrelid = a2.oid left outer join pg stat subscription as a3 on
al.srsubid = a3.subid;
subname | relname srsubstate srsublsn
————————— e
| datal | r 0/55F8C298

T—TdatalDT—AHPublisher,Subscriberfll CLTUT —2avENTWBIREEELET, £z, SubscriberCr—TIbdatalDc25I#DROPLET,

(H=12(CBNTER)
subdb=# ALTER TABLE datal DROP COLUMN c2;
ALTER TABLE
subdb=# \d+ datal;
Table "public.datal"
Column Collation | Nullable | Default | Storage Stats target Description
———————— e e et e
cl | integer | | not null i
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

EHEAEORE

PublisherCT—7IldatallC®LTLI— FEEATBE. PublisherDINSERTIZELBILET,

(H—N1ZHLVTER)

pubdb=# insert into datal values (1, 'publ');
INSERT 0 1

pubdb=# select * from datal;

COFFSubscriberTIFFIDAR—BUCLZRAENFKEL, LTV —2aVvhMEIELET, Publisher, Subscriber®OYICIERENRIETEIETSHEICUTOAVE—
BUH AENET,

(F=11o49—-)\0Y)

2018-01-10 15:53:11.464 JST [6480] LOG: starting logical decoding for slot "subl"

2018-01-10 15:53:11.464 JST [6480] DETAIL: streaming transactions committing after 0/55F900CO,
reading WAL from 0/55F90088

2018-01-10 15:53:11.464 JST [6480] LOG: logical decoding found consistent point at 0/55F90088
2018-01-10 15:53:11.464 JST [6480] DETAIL: There are no running transactions.

(H=1204%-)1\0%Y)

2018-01-10 15:53:11.284 JST [6472] LOG: logical replication apply worker for subscription "subl"
has started

2018-01-10 15:53:11.298 JST [6472] ERROR: logical replication target relation "public.datal" is
missing some replicated columns

2018-01-10 15:53:11.299 JST [6420] LOG: worker process: logical replication worker for
subscription 16394 (PID 6472) exited with exit code 1

W5 & O H

SubscriberCr—7)bdatal D2 B EH/EEMTIELTVT—2avnBRASNET, . Publisher, SubscriberADIT—AvE—IEH ASNHLNET,
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(B—=N2(2BWVTESE)
subdb=# ALTER TABLE datal ADD COLUMN c2 VARCHAR(5) ;
ALTER TABLE
subdb=# \d+ datal;
Table "public.datal"
Column | Collation | Nullable | Default Storage Stats target
Description

| character varying(5) | extended
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)
subdb=# select * from datal;

BSubscriber® T—JIVCHINE(ERESNTINZIES

BT DEBNSubscriberDT—TIWCPublisher®T—JILDFINFE LGNS IR AR ELET, H(CPublisherDT—IUZEELBLFINSUbscriber®T—
TNCHEELESE . UTOEBDFEREERELEB. COBSubscriberDT—FILOHICEZSNEZFITENU LR ESNET,

(H—=NLZBNTER)
pubdb=# \d datal
Table "public.datal"
| Collation

character varying (5)
Indexes:
"datal pkey" PRIMARY KEY, btree
Publications:
"publ"

(H=I2(CBNTER)
subdb=# ALTER TABLE datal ADD COLUMN c3 VARCHAR (5); <-- PublisherlCfF#ELEBL\c3FIEEMTS
ALTER TABLE
subdb=# \d+ datal;
Table "public.datal"
Column | Collation | Nullable | Default | Storage Stats target
Description
pommmm o fommm pomm e

integer | | not null |
| character varying(5) | | | | extended
| character varying(5) | | | | extended
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

(F=NLTBVTER)
pubdb=# insert into datal values (1, 'publ');

INSERT O 1
pubdb=# select * from datal;

(H—=12(CBVTER)
subdb=# select * from datal;

NULL <-- 3% (PublisherkEZS) (CIINULLH#EM#HEND
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64527. 7 HRER|MTIS—

mEH R A

F—7lbdatalDF—AHPublisher,SubscriberflI LTI —2avEdNTWVBIREEELET , Tz, SubscriberTCT—TIbdatal D25 EEBZT—ABICERLET,

(H=IN20CBVTERE)

subdb=# ALTER TABLE datal ALTER COLUMN c2 TYPE integer USING c2::integer;
ALTER TABLE

subdb=# \d+ datal;

Table "public.datal"

Nullable | Default | Storage

Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

BESORE

PublisherCr—7)lbdatallZxtLTLO—FEEATSE, PublisherDINSERTIERRIILET,

(F=NLTBVTER)

pubdb=# insert into datal values (1, 'publ');
INSERT 0 1

pubdb=# select * from datal;

COBSubscriberClEROR—HUCLZFHENFEEL, LTVT—2auMEIELET, Publisher, Subscriber@OVICEFRENEEETIETSHEICLUTOAE—
INEDRULE AENET,

(F=R104%-1\0Y)

2018-01-10 16:08:13.308 JST [6602] LOG: starting logical decoding for slot "subl"

2018-01-10 16:08:13.308 JST [6602] DETAIL: streaming transactions committing after 0/55F943ES,
reading WAL from 0/55F943B0

2018-01-10 16:08:13.308 JST [6602] LOG: logical decoding found consistent point at 0/55F943B0
2018-01-10 16:08:13.308 JST [6602] DETAIL: There are no running transactions.

(H=120%—-)\0%)

2018-01-10 16:08:13.136 JST [6597] LOG: logical replication apply worker for subscription "subl"
has started

2018-01-10 16:08:13.142 JST [6597] ERROR: invalid input syntax for integer: "publ"

2018-01-10 16:08:13.142 JST [6597] CONTEXT: processing remote data for replication target relation
"public.datal" column "c2", remote type character varying

, local type character varying

2018-01-10 16:08:13.143 JST [6420] LOG: worker process: logical replication worker for
subscription 16394 (PID 6597) exited with exit code 1

W5 & O H

SubscriberCc28|DTF—AEETICRTELTVT— a3V BRSNET, F=. Publisher, SubscriberADIF—AvE—IEH DEINBENET,
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(B—=N2(2BWVTESE)
subdb=# ALTER TABLE datal ALTER COLUMN c2 TYPE VARCHAR(5);
ALTER TABLE
subdb=# \d+ datal;
Table "public.datal"
Column | Collation | Nullable | Default Storage Stats target
Description

| character varying(5) | extended
Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

subdb=# select * from datal;

BT AROBRNERNATELREES
Publisher&Subscriber®T—J IV THIDT—RI BN HEETZI5 A TR AN BEBRN AIBETHNELL TOEBDHREERELEE,

(H—N2(CHLVTERR)
subdb=# ALTER TABLE datal ALTER COLUMN c2 TYPE date;
ALTER TABLE
subdb=# \d+ datal;
Table "public.datal"
Nullable | Default | Storage

Indexes:
"datal pkey" PRIMARY KEY, btree (cl)

(F=NLZBVTER)
pubdb=# insert into datal values (1, '2018/1/1'");
INSERT O 1
pubdb=# select * from datal;
cl |
____+ __________
2018/1/1

(H—=12(CBNTER)
subdb=# select * from datal;
| c2
____+ ____________
2018-01-01 <-- BRMLGEREMIFRELGLI-FELIUT—Yavsn3 (TEXTE -> DATER)

6.4.528.7—7 “)IoOvy

L E2R:C RN
FT—=TIbdatalDF—AHPublisher,Subscriberf TCLIUT =3 ENTIVBIREEELET,
NEEORE
SubscriberCLIUT =23 vt &NDT—T)bdatal #BARMICOYI LET,
(H=12([CBNTER)
subdb=# BEGIN;
BEGIN

subdb=# LOCK TABLE datal IN EXCLUSIVE MODE;
LOCK TABLE
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PublisherCT—7)bdatallCxtLTLO—REEATEE. PublisherDINSERTIERIILET I, Subscriber®T—T)bdatallCld RSN FEA, CDEE
Publisher, Subscriber@AYICIFIZ—AvE—JlFHASNTHEL T, LTI —2avhOvD SR EE# U IREEE GO TLET,

(F—=NLZBVTEE)

pubdb=# insert into datal values (1, 'publ');
INSERT 0 1

pubdb=# select * from datal;

(H=12([CBNTER)
subdb=# select * from datal;
|

____+____

w5 S OfRHE

SubscriberChIUYDYaVER T L, OV EBRT L. LIVT—YavniBRESN ., 70 EmE SN ET,
(H=12([CBNTER)
subdb=# COMMIT;

COMMIT
subdb=# select * from datal;

64529. FEFHZLI-—F “0oOvy

L EIECRN S

FT—=TIbdatalDF—AHPublisher,Subscriberf TCLIUT =3 ENTIVBIREEELET,

EHREDRE

SubscriberCr—7J)bdatal®LI— RESELECT FOR UPDATE CBASRRAICAYO LET,

(H=12[CBNTER)

subdb=# BEGIN;

BEGIN

subdb=# SELECT * FROM datal WHERE cl = 1 FOR UPDATE;
LOCK TABLE

PublisherCRI—DLI—REEEH TBE. Publisher®UPDATEIZRIILETH, Subscriber®F—TIbdatallllIRBRENFEN, COBFPublisher, Subscriber®
ASJICIEIS—AvE—JRBHASINTHHT . LIUTr—oavhiOvn @& Us IREEE B> TVET,

(H—N1CHNTERE)
pubdb=# update datal SET c2 = 'publl' where cl = 1;
UPDATE 1
pubdb=# select * from datal;
|
e
publl

(B=N2(CHBVTER)
subdb=# select * from datal;
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SubscriberChS YD YaVER T U, OVDERRT L. LTV —YavhtBRSh ., T—ahmksh &7,

(B—=N2(2HBVTESE)
subdb=# COMMIT;
COMMIT

subdb=# select * from datal;
|

____+ _______
publl

6.453. AT -SRBIFOBRE RELRHE

AINILT T — 23V ORIEFHCRITSN AT - AR MBCEVTEEHBFERHR OB SN R ETIARENHNEY LT THHAT - ARARCHEENFE
EUBOEECREERIESEIHDAEE/ -V EBICENLET,

64531 FF—ER/-BE¥-ER

[ E2E: RN
Publisher,Subscriber®T—7)bdatallCldc1FIEPRIMARY KEYEL, ENFNLUT DT AW IEETRIREELET,

(H—=NLEBVTERR)
pubdb=# select * from datal;

(H=12([CBNTER)
subdb=# select * from datal;

SubscriberCSubscription sub1Z¥ERLL. AYDILLTIT =23V ERIELEY . COBFSubscriber ClIEF—BRICLIFHENFKLEL, LTVT—2avhziELE
S

(H=IR2ICBVTERE)
subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl

password=repusrl' PUBLICATION publ;
NOTICE: created replication slot "subl" on publisher
CREATE SUBSCRIPTION

Publisher, Subscriber®AYIC[EREENERETEETSHEBICUTOAYE—INEDIRLH HENFT,
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(F=R104%-1\0Y)
2018-01-11 15:53:32.764 JST [10254] LOG: 1logical decoding found consistent point at 0/55FB4C50
2018-01-11 15:53:32.764 JST [10254] DETAIL: There are no running transactions.

2018-01-11 15:53:32.772 JST [10255] LOG: starting logical decoding for slot "subl"

2018-01-11 15:53:32.772 JST [10255]

reading WAL from 0/55FB4C50
2018-01-11 15:53:32.772 JST [10255
2018-01-11 15:53:32.772 JST [10255
2018-01-11 15:53:32.792 JST [10256
2018-01-11 15:53:32.792 JST [10256

DETAIL: streaming transactions committing after 0/55FB4C88,

LOG: logical decoding found consistent point at 0/55FB4C50
DETAIL: There are no running transactions.
LOG: logical decoding found consistent point at 0/55FB4C88
DETAIL: There are no running transactions.

]
]
]
]

(H=120%—)\0%)

2018-01-11 15:53:32.602 JST [10275] LOG: logical replication apply worker for subscription "subl"
has started

2018-01-11 15:53:32.608 JST [10276] LOG: logical replication table synchronization worker for
subscription "subl", table "datal" has started

2018-01-11 15:53:32.630 JST [10276] ERROR: duplicate key value violates unique constraint
"datal pkey"

2018-01-11 15:53:32.630 JST [10276] DETAIL: Key (cl)=(2) already exists.

2018-01-11 15:53:32.630 JST [10276] CONTEXT: COPY datal, line 2

2018-01-11 15:53:32.631 JST [6420] LOG: worker process: logical replication worker for
subscription 16447 sync 16424 (PID 10276) exited with exit code 1

mi A OfFH

SubscriberDT—JIVCHF—HEETELI— FEHIBRTIERENERE L. LTI —0aVvhBRRESNET, F. Publisher, SubscriberAMIZ—Avt—IEH 5
SNBLBDFET,

(H—N2(CHLVTER)

subdb=# delete from datal where cl = 2;
DELETE 1

subdb=# select * from datal;

6.4.5.3.2. CHECKHl #9:8 )&

FF-ER/—EBEF-EBRICLPHRALRILECHRIEHBSNIEHBIZLET,

64533.FHT ~—8h "HFHELBL

MNET-ARATREIFEELBWVT —ADEHEIELET,

64534.HlIkRT "~—8h "HFELBL

MEAT AR TEFEELBVNT - 2DEHEIZLET,

64.5357—7 "I "HFELGBL

Publisher,Subscriber®T—7)bdatalllldc1FIEPRIMARY KEYEL, ENFNLUT DT —AWFEETRIREELET,
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(H—=NLEBVTERR)
pubdb=# select * from datal;

(H=12([CBNTER)
subdb=# select * from datal;

SubscriberCT—7JLEDROPLTHD. Subscription BMERL T REIS—ERNET, Subscriber®T—AR—AZT—TIVHIFEFE LMK EETIESubscription BVERK
TERLWESD . T AR EAFICERE LGV —2EBDET,

(H=NLZHBNTER)
pubdb=# select * from datal;

(F=1R2IZBVTEE)

subdb=# drop table datal;

DROP TABLE

subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION publ;

ERROR: relation "public.datal" does not exist

6.4.53.6.—HDHH "HFLELEL

[ ER:R TN
PublisherlZldT—TIbdatal EER L. LO— RO HFEETRIREICLET, SubscriberlZEFIN DIV TF—TIbdata1 EER LET,

(H—=NLZBNTER)

pubdb=# CREATE TABLE datal (cl INT PRIMARY KEY, c2 VARCHAR(5));
CREATE TABLE

pubdb=# select * from datal;

(H—I20CHB L TER)
subdb=# CREATE TABLE datal (cl INT PRIMARY KEY);
CREATE TABLE

BESORE

SubscriberTSubscription sub1Z¥ERLL. AVDILL T — a3V ERIRLES . COBFSubscriber CIIFIERDHEICLZREN R EL, LTI —YavhiEiE
LEY,

(H=IN20CHBVTERE)

subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION publ;

NOTICE: created replication slot "subl" on publisher

CREATE SUBSCRIPTION
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Publisher, Subscriber®@AYICESHEBICUTOAVE—IDEDIRLH AN FET,

(H=11oy-)50Y)

2018-01-11 16:04:15.836 JST [10365] LOG: starting logical decoding for slot "subl"

2018-01-11 16:04:15.836 JST [10365] DETAIL: streaming transactions committing after 0/55FB5ACO,
reading WAL from 0/55FB5A88
2018-01-11 16:04:15.836 JST [10365]
2018-01-11 16:04:15.836 JST [10365] DETAIL: There are no running transactions.

2018-01-11 16:04:15.849 JST [10366] LOG: 1logical decoding found consistent point at 0/55FB5ACO
2018-01-11 16:04:15.849 JST [10366] DETAIL: There are no running transactions.

LOG: logical decoding found consistent point at 0/55FB5A88

(H=1204%-)1\0%)

2018-01-11 16:04:15.666 JST [10385] LOG: 1logical replication apply worker for subscription "subl"
has started

2018-01-11 16:04:15.673 JST [10386] LOG: 1logical replication table synchronization worker for
subscription "subl", table "datal" has started

2018-01-11 16:04:15.686 JST [10386] ERROR: logical replication target relation "public.datal" is
missing some replicated columns

2018-01-11 16:04:15.688 JST [6420] LOG: worker process: logical replication worker for
subscription 16454 sync 16449 (PID 10386) exited with exit code 1

SubscriberCr—7ldata1 BB LTH, MHT—RIEHASN TV FEA,

(H=12([CBNTER)
subdb=# select * from datal;

BIEOHSRELR UL, SubscriberCr—FbdatalDc2 I EEBMNTRELTIT—VavhBRESNET,

645377 3BEHTIS—

—E0FIN FELBNB-VERUEBICHREHBISNIEHEIELET,

6.4.53.8.7—7 “)oOvyy

[ E2E: RN
Publisher,Subscriber®FT—7J)ldatallC[FEFNEFNUT DT —IDEFEETHIREELET,

(H—=NLEBVTERR)
pubdb=# select * from datal;

(H=12([CBNTER)
subdb=# select * from datal;
|

————————

WESORE

SubscriberT7—7J)bdatal®LOCK TABLE ~ IN EXCLUSIVE MODE CEARMIICAYI LET,
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(H=I20CBVTEE)
subdb=# BEGIN;
BEGIN

subdb=# LOCK TABLE datal IN EXCLUSIVE MODE;
LOCK TABLE

SubscriberCLED S UTFDVaVvERITUREEE. AIOIVY—ILTSubscription ZERLET . COBREL )T —2avidAvD #8392, T—JIbdatal(Z(E4)
T —ANEHSN TLVENZENMDIIET,

(H—IR20CBVTEE)

subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.31 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION publ;

NOTICE: created replication slot "subl" on publisher

CREATE SUBSCRIPTION

subdb=# select * from datal;

|
____+____

WA OfEH

SubscriberThSUY D YaVER T THEAVIBMRRENT, LTV — 23V 0T -2 RN RIS ET

(B—=N2(CHBVTE)

subdb=# COMMIT;

COMMIT

subdb=# select * from datal;

64539.EFHHKLI—F “0oOvy

MEAT - EHTERELBNT —ADEHBIZ LET,

6.4.5.4. WALDAF YT IC LB & DR HE

BIRDERICSubscriberTHRANRECBIERZINIRSAEEFRIC, HEDNRETIWALDOSUbscriber\OBEREAFYITBHEICOVTUTICHENLET,
m{) H 4K 58

F—TdataldF—AHPublisher,SubscriberflI CLIUT —avENTWBIREEELET, Fo. T—TIbdatallZlELA— FHSH-FETEL. Publisher®W ALADLSN
[&M0/55FB6948 1ETIH>TLET,

Page 218 of 285



PostgreSQL Enterprise Consortium

(H—=NLEBVTERR)
pubdb=# select * from datal;

pubdb=# SELECT pg current wal lsn()
pg_current wal lsn

’

0/55FB6948

(B—=N2(2HBVTESE)
subdb=# select * from datal;

subdb=# SELECT oid, subname FROM pg subscription ;
| subname
_______ +_________

16463 | subl
subdb=# SELECT * FROM pg replication
local id | external id | remote lsn | local lsn
—————————— R
| pg 16463 | 0/55FB6948 | 0/7360A120

_origin status;

EHEAEORE

SubscriberCr—7IbdatallC6FBDLI—FEEALREE. PublisherCRI—F—DLI—FEEAL. BB ERESIEET,

A=)

(H—N2(CHLVTER)
subdb=# insert into datal values (6, 'sub6');
INSERT 0 1

subdb=# select * from datal;

(F=NLTBVTER)
pubdb=# insert into datal values (6, 'pub6');
INSERT 0 1

pubdb=# select * from datal;

T A

FANEAELTBED. PublisherDLSNETSubscriberMLSN(remote_lsn)DEIZELTWEEA,
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(H=N1UZHBNTER)
pubdb=# SELECT pg current wal lsn() ;
pg_current wal lsn

0/55FB6DB0O

- SUBSCRIPTIONfIT ‘remote lsn%&hEiR

(B—=N2(ZHBWVTESE)

subdb=# SELECT * FROM pg replication origin status;

local id | external id | remote lsn | local lsn

—————————— T T S
| pg 16463 | 0/55FB6910 | 0/7360A120

WA OfEH

==

SubscriberCpg_replication_origin_advanceB#ERITULSNEENBRET. HENFEELTVBIWALERAF VTS BET , CORF S TSubscriber®t—)\0Y
LTI =23 uhME L LEEBED IS — Ayt — IR hENBENET,

(H=I2ICBVTERE)
subdb=# SELECT pg replication origin advance ('pg 16463', '0/55FB6DBO');
pg _replication origin advance

Subscriber CLSNEHEEFET2EPublisherDLSNE—EIL TR ZENDMIET, BB FEEREERNICIEALEZLI—R(cl1=6, 2=subb)IFZDEFEHEINTLY
7,

(B—=N2(2HBVTESE)
subdb=# SELECT * FROM pg replication origin status;
local id | external id | remote lsn | local lsn
Fomm - fomm
| pg 16463 | 0/55FB6DBRO | 0/7360A120

subdb=# select * from datal;

COIREETPuUblisherlCEH LW I—FEFEATBE, SubscriberDcl=6DLI— REFFERESNEFELTVT—VaVEBRESNTHEN., PublisherCLI—FK
(c1=6,c2=pub6)EHHALEWALDH K AFYTSNIEZENDHHIDET,
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(H=N1UZHBNTER)

pubdb=# insert into datal values (7, 'pub7');
INSERT 0 1

pubdb=# select * from datal;

|
+
|
|
|
|
|
|
|

(B—=N2(2HBVTESE)
subdb=# select * from datal;

|
+
|
|
|
|
|
|
|

6.4.6. AM)—IVTLTIr—vavkn bt A
CCTE AL TIT —2aveA M-I LTI — DAy et AT BIRBEREL. U TOR R eI LET.

o AN-IVHLIVT—Yav et A IIREDEBETFIR
o AM—IVHLIIT—2avEftRTARECEENKELLEESDERTFIE

6.4.6.1. R IRETIRIE

AERUTOREEH AL R RETCHERLET,

*F—141(1P192.168.127.31) *F—143(I1P192.168.127.33)
00l L 24 —is37 Publisher A=z L)y —g AL —F
RN =28 =g, v AR
=
pubdb pubdb_all_table pubdb pubdb_all_table
F—hr—2 F—h—2 TR —2 TR =2
datal data2 datal data2 datal data2 datal data2
F—ZI F—ZI F—=ZI F—ZI F—ZI F—2I F—ZI F—ZI
AbU=—zd
L FUsr —i32,
Publication Publication Publication Publication Publication Publication
publ pub2 pub_all_table pub1 pub2 pub_all_table

owhll
L FUr —ians

Subscription | Subscription
sub1 sub2

Subscription
sub_all_table

datal data2 datal data2
F—ZI F—ZI F—I F—ZI
subdb subdb_all_table
F—hr—2 F—h—2

H—142(1P 192.168.127.32)
Oz )L Z) 4T —237 Subscriber

e PostgreSQLY—NI3 &R
o OYNILLFTIT—2avid, Publisherl& (B—/\1,1P7RLA192,168,127,31) . Subscriberl & (H—/¥2,1P7 KL 192,168,127,32) THERK
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o AM—IVJLTUT—93Uid, YAH1E (Publishert@—) ( A3 V1M1 & (H—/\3,1PP7FLA192,168,127.33) THERL
o OYNILLTIT—2avdpPublisherTld, T—AX—=ADZ 2R RI2DDT - X—AZ/E R
o pubdb: LIUT—2audt&OT—JIVEERIEETSPublication E#1ERL
o pubdb_all_table: T—AR—ARNICFHETELT—IINELTIT—Yauxt&ETBPublication BHERL
o OYNILLTIT—2avdsubscriberTld, T—3RX—=ADZ AR A2 DDT—IR—A=ERK
o subdb: Publisher@pubdbT—AX—AICEZE LizPublication MO EE T—A%5(TELBSubscription B4ERL
o subdb_all_table: Publisher®pubdb_all_tableT—3X—AICEZE LzPublication MO EET—A%32(1ELSSubscription Z/ERK

6.4.6.2. AN—IVTLTVr—2a Vet AT 3R BEOBEFIR

BECOYNILTUT —2avhi BB L TVBREICH LTAN -V LTI - Ya VR BS B2 F IR, R TAN-IVIL T — 03V e @S 5 FIREEND
FRh. ETISRREDREFIEINOEESRIVIEEDDFIBICLIN>TAN-IVILTIT—2avDIAR AL—TEEELTTEL,

6.4.6.3. AN—IVULTVT—2a Vet AT 3RECEENRELEESOERFIE

L EIEERN

PublisherlZ[FTF—RR—2pubdb&pubdb_all_table NEELET, Fr. pubdbT—RR—2A, pubdb_all_tableT—RAX—2AICIE. Publication BN FN2D. 1
2HFEELET,

(H—=NLEBVTERR)
pubdb=# \dRp+
Publication publ
-[ RECORD 1
Owner

All tables
Inserts

Updates

Deletes

Tables:
"public.datal"
"public.datal 1"

Publication pub?2
-[ RECORD 1
Owner

All tables
Inserts

Updates

Deletes

Tables:
"public.data2"

pubdb_all table=# \dRp+
Publication pub all table
-[ RECORD 1

Owner

All tables

Inserts

Updates

Deletes

AYANLTIVT—2avdDPublisherE A= VT LTUT =3 VDI AR EFE R Y — 11 OBIRI#FEHEIRE 1—pg_stat_replication(Zl&. AYAILL TG =300
1EHRECORD 1~3), AMN—IVHILTIT— 23V DIEFRRECORD HNFER TEET,

(H=N1CBVTEE)

pubdb=# select * from pg stat replication;

-[ RECORD 1 J-==—t————————— o ———————
pid 2054

usesysid 16385

usename repusrl

application name sub_all table

client addr 192.168.127.32

client hostname




client port
backend start
backend xmin
state

sent 1lsn
write lsn
flush 1sn
replay lsn
write lag
flush lag
replay lag
sync _priority
sync_state

-[ RECORD 2 ]
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn
write lsn
flush 1sn
replay lsn
write lag
flush lag
replay lag
sync_priority
sync_ state

-[ RECORD 3
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn
write lsn
flush 1sn
replay lsn
write lag
flush lag
replay lag
sync _priority
sync_state

-[ RECORD 4
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn
write lsn
flush 1sn

46604
2018-02-08 13:42:42.520503+09

streaming

0/580126B0
0/580126B0
0/580126B0
0/580126B0

192.168.127.32

46526
2018-02-08 13:36:25.199985+09

streaming

0/580126B0
0/580126B0
0/580126B0
0/580126B0

repusrl
subl
192.168.127.32

46524
2018-02-08 13:15:08.479523+09

streaming

0/580126B0
0/580126B0
0/580126B0
0/580126B0

nk PGECons3
192.168.127.33

55520
2018-02-08 13:14:36.673678+09

streaming

0/580126B0
0/580126B0
0/580126B0
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replay lsn 0/580126B0
write lag 00:00:00.00054
flush lag 00:00:00.000541
replay lag 00:00:00.000541
sync_priority 0

sync_state async

H=N1D I AT LB pg_replication_slots Tld. AYAILLTIT—23UDSubscriptionEE DB TEEER SN LTI — Y3y A0V DIERNEZR TEE
B

(F—=NLHBVTERE)

pubdb=# select * from pg replication slots;
-[ RECORD 1 ]----——-

slot name

plugin pgoutput
slot type logical
datoid 16384
database pubdb
temporary £

active t

active pid 1948

xmin

catalog xmin 701
restart lsn 0/58017AA8
confirmed flush 1lsn | 0/58017AEQ
-[ RECORD 2 ]-—-=-=——-

slot name

plugin pgoutput
slot type logical
datoid 16384
database pubdb
temporary il

active t

active pid 1850

xmin

catalog xmin 701
restart lsn 0/58017AA8
confirmed flush 1lsn 0/58017AE0
-[ RECORD 3 ]-——-———-

slot name sub _all table
plugin pgoutput
slot type logical
datoid 16474
database pubdb all table
temporary f

active t

active pid 2054

xmin

catalog xmin 701
restart lsn 0/58017AA8
confirmed flush lsn 0/58017AE0

pubdbF—RAX—2,pubdb_all_tableT—AR—=2AZNFNNDdatal T—TIUFHLNUH1 T —IFINSERTLTHEET,

(H—=NLEBVTERR)
pubdb=# select * from datal;
|

————ee

|
pubdb all table=# select * from datal;

Subscriber@subdbT—AAX—2, subdb_all_tableT—3X—2IZlE, Subscription NENEFN2D, 1DFELET,
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(B—=N2(2BWVTESE)
subdb=# \dRs+
List of subscriptions
Enabled Publication Synchronous commit | Conninfo

subl | postgres | t | {publ} | host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

sub2 | postgres | t | {pub2} | host=192.168.127.31 dbname=pubdb
user=repusrl password=repusrl

subdb all table=# \dRs+
List of subscriptions
Name |  Owner Enabled Publication Synchronous commit |
Conninfo

sub_all table | postgres | t | {pub_all table} off host=192.168.127.31
dbname=pubdb_all table user=repusrl password=repusrl

AJAILLTUT—230DSubscriber ChHHH— )1 2 OB EHEIHRE 1—pg_stat_subscription (ClE. AVAILTIT =23V DIERI R TEET,

(H—IR2ICBVTELE)

subdb_all table=# select * from pg stat subscription;

subid | subname | pid | relid | received 1lsn | last msg send time
last msg receipt time | latest _end lsn | latest _end time

16463 | | 11038 | 0/58011F60 | 2018-02-08 13:42:47.590367+09 | 2018-02-08
13:42:47.423435+09 | 0/58011F60 2018-02-08 13:42:47.590367+09
24677 | sub2 | 11072 | 0/58011F60 | 2018-02-08 13:42:47.59058+09 | 2018-02-08
13:42:47.42367+09 | 0/58011F60 2018-02-08 13:42:47.59058+09
24678 | sub _all table | 11158 | 0/58011F60 | 2018-02-08 13:42:47.590534+09 | 2018-02-08
13:42:47.423605+09 | 0/58011F60 2018-02-08 13:42:47.590534+09

AN=ZTLTVT—=0a0DAL—TTHEY— ) B3 TIIENM#HEHERE 1—pg_stat_wal_receiver CAN)—I VI LT — 3V DIESRHI R TEET,

(H=)\BIEBLVTELE)
pubdb=# select * from pg stat wal receiver;
-[ RECORD 1 ]----————- ettt et R

status streaming

receive start lsn 0/58000000

receive start tli 1

received lsn 0/58016A78

received tli 1

last msg_send time 2018-02-08 13:52:22.063552+09

last msg receipt time 2018-02-08 13:52:21.953994+09

latest _end 1lsn 0/58016A78

latest end time 2018-02-08 13:52:22.063552+09

slot name

conninfo user=repusrl password=******** dbname=replication host=192.168.127.31
port=5432 application name=nk PGECons3 fallback application name=walreceiver sslmode=prefer
sslcompression=1 krbsrvname=postgres target session attrs=any

Fiz H—IBICEIAITHZIT -1 TEZEINTWBPublication BAR—IVHLTIT =23V THEBEINTVET,
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(B—N3IZHBVTESE)
pubdb=# \dRp+
Publication publ
-[ RECORD 1
Owner

All tables
Inserts

Updates

Deletes

Tables:
"public.datal"
"public.datal 1"

Publication pub?2
-[ RECORD 1
Owner

All tables
Inserts

Updates

Deletes

Tables:
"public.data2"

pubdb_all table=# \dRp+

Publication pub_all table

-[ RECORD 1

Owner

All tables

| postgres

|
Inserts |

|

|

t

Updates

t
t
Deletes t

U H=1BET—=/2enn b LTT —oa v B L TLVEWVES ., H—) B3O #EHIERE 1—pg_stat_replication,pg_replication_slots®#RTH.
F—N1ERUERIIFELEEN,

(F=N3ICHVTET)
pubdb all table=# select * from pg replication slots;

(0 rows)
pubdb all table=# select * from pg stat replication;
(0 rows)

BAN-IVTLTVT—2avnI AN E LB FIE

MEPREOBRTAN-IVI LTI — 03y DR AR BEENFEE VKRB EREL, R UEAL—IARINLLT T —2avetIN B 5 FIEESRBALET. U
BRORBFLUTOHKICEIET,
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—143(1P 192.168.127.33)
AbY—z G LT =g AL —F

pubdb pubdb_all_table
F =2 F—B 2
datal data2 datal data2
F—=Z F—=ZI F—=ZI F—=ZI

Publication Publication Publication
publ pub2 pub_all_table

mEa PN
L Fr =gy

Subscription Subscription Subscription
subl sub2 sub_all_table

Publication Publication Publication
pub1 pub2 pub_all_table

datal data2 datal data2
T T T F—ZI
subdb subdb_all_table
F—h—2 F B —2

—1%2(1P192.168.127.32)
AL Z) 4T —i,32 Subscriber

F9'. AMN-ZVILTUT =300 A (H—\1)DPostgreSQLY —NERFIIR T UET,

(F=N1CBVTERE)
-bash-4.2$ pg ctl -m f stop

Y- MEOE T EF O TNET ... ET
F-NFLLELE

AN=ZIH LTI =03 vDAL—T (B —/13)Tpg_ctl promote IV FERTTL, YARICHEHKLET,

(H—N3IZHNTENE)

-bash-4.2$ pg ctl promote

waiting for server to promote....5%ET
server promoted

H—I1BOOJTIZRELTHERERZ (FFHIRDIECENRERTE, AN -IVI LTI —2avn3 28 & @R T LET.

(H=N304%—504)

2018-02-08 15:16:34. [26148] : received promote request

2018-02-08 15:16:34. [26148] : redo done at 0/58020F38

2018-02-08 15:16:34. [26148] : last completed transaction was at log time 2018-02-08
14:24:19.546571+09

2018-02-08 15:16:34. [26148] : selected new timeline ID: 2

2018-02-08 15:16:34. [26148] : archive recovery complete

2018-02-08 15:16:34. [26146] : database system is ready to accept connections

RIC =) BEFHLBPublishere LEAYNILL TV —Da v aRRS B THET,

F9'. —)12TALTER SUBSCRIPTION X &E{TUTEETEDSubscription DIEREEEE B LTHELE,

(H—IN2[ZHNTEE)
subdb=# ALTER SUBSCRIPTION subl CONNECTION 'host=192.168.127.33 dbname=pubdb user=repusrl

password=repusrl';
ALTER SUBSCRIPTION

Subscriber®AYERZEH—)BICLTIT—YavA0YE subl BEELBVCERRETERELTNET,
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(H=1204—\0%)

2018-02-08 15:27:04.296 JST [11029] LOG: worker process: logical replication worker for
subscription 24678 (PID 12728) exited with exit code 1

2018-02-08 15:27:04.299 JST [12729] LOG: logical replication apply worker for subscription "subl"
has started

2018-02-08 15:27:04.302 JST [12729] ERROR: could not start WAL streaming: ERROR: replication slot
"subl" does not exist

Fz BEEDSubscription BEBER LLSELTEH, LTV —230209k subl NEELBVCETHIBRBIESTSINET,

(H—IN2[ZHVTERE)

subdb=# DROP SUBSCRIPTION subl;

ERROR: could not drop the replication slot "subl" on publisher
DETAIL: The error was: ERROR: replication slot "subl" does not exist

Subscription @DROPEFICIZL T — 23y A0y & ENETDROPLEIELET , SEIDARICLTVT — 23V ARy MEFEELELSubscription B F I35 & (3.
Subscription &—BF{Z L (DISABLE)L. LT —Yav A0y beDxt G w8 S1E(slot_name = NONE)LTHBDROPTILENHNET,

(F=1R21CBVTERE)

subdb=# ALTER SUBSCRIPTION subl DISABLE;

ALTER SUBSCRIPTION

subdb=# ALTER SUBSCRIPTION subl SET (slot name = NONE);
ALTER SUBSCRIPTION

subdb=# DROP SUBSCRIPTION subl;

DROP SUBSCRIPTION

subdb_all_table=# ALTER SUBSCRIPTION Sub_all_table DISABLE;
ALTER SUBSCRIPTION

subdb_all table=# ALTER SUBSCRIPTION sub all table SET (slot name = NONE);
ALTER SUBSCRIPTION

subdb all table=# DROP SUBSCRIPTION sub all table;

DROP SUBSCRIPTION

Subscription®DROPULEE . #FHlz(CSubscription Z/ENETE. LROBAASNET,

(H—IN2[ZHVTERE)

subdb=# CREATE SUBSCRIPTION subl CONNECTION 'host=192.168.127.33 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION publ WITH (copy data = false);

NOTICE: created replication slot "subl" on publisher

CREATE SUBSCRIPTION

subdb=# CREATE SUBSCRIPTION sub2 CONNECTION 'host=192.168.127.33 dbname=pubdb user=repusrl
password=repusrl' PUBLICATION pub2 WITH (copy data = false);

NOTICE: created replication slot "sub2" on publisher

CREATE SUBSCRIPTION

(H=1204—)\0%)

2018-02-08 15:53:08.879 JST [13210] LOG: 1logical replication worker for subscription "subl"
has started

2018-02-08 15:57:37.386 JST [13231] LOG: logical replication worker for subscription "sub2"
has started

2018-02-08 15:57:37.393 JST [13232] LOG: logical replication synchronization worker for
subscription "sub2", table "data2" has started

2018-02-08 15:57:37.405 JST [13232] LOG: logical replication synchronization worker for
subscription "sub2", table "data2" has finished

1385, CREATE SUBSCRIPTIONXICWITH (copy_data = false)&ft593&. AVNILLTVT—YaVBREO M T —2IE—HF Ay TENFT, S LICWITH
(copy_data = false) E{F(FFICEITTIE. EAT—ADIE—BFCHEFTET—AeF—EEERIL. AJALTIT —vavhRESnEE A,
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(H—N2[CHLVTERR)

subdb_all table=# CREATE SUBSCRIPTION sub all table CONNECTION 'host=192.168.127.33
dbname=pubdb_all table user=repusrl password=repusrl' PUBLICATION pub all table;
NOTICE: created replication slot "sub all table" on publisher

CREATE SUBSCRIPTION

(H—=N204%—)504)

2018-02-08 16:00:04.913 JST [13245] LOG: logical replication table synchronization worker for
subscription "sub_all table", table "datal" has started

2018-02-08 16:00:04.923 JST [13246] LOG: 1logical replication table synchronization worker for
subscription "sub all table", table "data2" has started

2018-02-08 16:00:04.928 JST [13245] ERROR: duplicate key value violates unique constraint
"datal pkey"

2018-02-08 16:00:04.928 JST [13245] DETAIL: Key (cl)=(1l) already exists.

2018-02-08 16:00:04.928 JST [13245] CONTEXT: COPY datal, line 1

2018-02-08 16:00:04.929 JST [11029] LOG: worker process: logical replication worker for
subscription 24685 sync 16479 (PID 13245) exited with exit code 1

2018-02-08 16:00:04.939 JST [13246] ERROR: duplicate key value violates unique constraint
"data2 pkey"

2018-02-08 16:00:04.939 JST [13246] DETAIL: Key (cl)=(1l) already exists.

2018-02-08 16:00:04.939 JST [13246] CONTEXT: COPY data2, line 1

SROFTIARER ST — ) B OEIIHEHIEIRE 1—pg_stat_replication BFER T L., H—/B3=2>H—)200 YN LTIT—auh L LTS ZENDIDET,
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pubdb all table=# select * from pg stat replication;

-[ RECORD 1
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn
replay lsn
write lag
flush lag
replay lag
sync_priority
sync_state

-[ RECORD 2
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn
replay lsn
write lag

flush lag
replay lag
sync_priority
sync_state

-[ RECORD 3
pid

usesysid
usename
application name
client addr
client hostname
client port
backend start
backend xmin
state

sent lsn

write lsn

flush 1sn
replay lsn

write lag
flush lag
replay lag
sync_priority
sync_state

6.4.6.4. £

AYMLLTVT—2aveA -3

16385

repusrl

sub all table
192.168.127.32

53059
2018-02-08 16:07:25.52522+09

catchup

0/58022DA0
0/58022DA0
0/58022DA0
0/58022DA0

192.168.127.32

52951
2018-02-08 15:57:37.444994+09

streaming

0/58022DA0
0/58022DA0
0/58022DA0
0/58022DA0

repusrl
subl
192.168.127.32

52949
2018-02-08 15:53:08.937385+09

streaming

0/58022DA0
0/58022DA0
0/58022DA0
0/58022DA0

VOV =03V e ATEEE . BHNRE— LU TT-A0BEHEERLLICTREH, AMN-IDTLTIT—23VnIA
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REOIAILTIT—avDPublisherlFR Y —NICLE ADRLNEEZFET,
ZOBE . AN-IVHLTIT—2avDI 2B AL—T (YN ED->THPublication FB E & T AV EEHNE .

— A TSubscription FEAERNHET, B \Subscription [ELTUT — a3y 20 b DR G EENIELTHOBIR T2 ENBNFT, F. #HeBSubscriber®
ERT BRI T OVNTNADAENRIRTEET,

e CREATE SUBSCRIPTIONXICWITH (copy_data = false)&{FF CHEAT—AIE—%[EET 3,
e Subscriber®T—JILEHDH UHTRUNCATE TABLE CZE(CLTHHCREATE SUBSCRIPTIONZETTL., FIHTF—2IE—%PNET,

BIE R T-HIE-DREBNIRETAVANLTIT -2V eBRT3ETORRMERME TEETH, IO B AN ESubscription DBE/ERETICHETSE
HeEUTERVT AV M BNFTOT, ERBREICI CERT IV ENHNEITT,

6.5. F&H

AETIIFETPostgreSQLOAIYAILTIT =03V 0. 7—FT0F v, 1—Ar—A, FIREFIEEEIEL, EEOEEFEXZATAVINLIIT -3V ERET
PEAMBFIEERBALELE, AN—-IVH LTI =03V TRIARDAR =NV YT T —BR—AD 5 AR B T—E T2 AL—TEER LizDICH L. OYhIL
LI —2avTldPublication/SubscriptionEWVTEATITH M Lo T, T—TIVE IR EIHIE R B COFRGEETETOLTIT—aVvEER TERIeN
nhnELE,

Flo. EATRISA-R(OVWTIIRE T 7O AR E DB R EREE LI R eI TR ABEERH I AR ERRLEL L, 7—F 7O F v AN -3V
F—2ave £ BREDDHEH—HORITETA—REAN -3 VIV T -3V CERATE IO A EE B UL R ENBETHEEDMDELE,

RICEFALTIT—2ay, E#Subscription ANDLT T =23y AT — FERE VW2 IS RBE WA ZREEL. QUL IUT — 23y TH AN -3 0T LT ) —
DAVERIBRDBRNEN B ENFER TEEL, F2. \—T12aZ VI Eld A HEIETERY - 1\DT 221209 - NCENTET A EDARCELISAT
EHENHERTERLL,

EREAIVANLIVT =03V ERRIGERTS Y- VEREL. BER A EPEETREROEE. LT -3 RRER0T—JILEN. EEEFEOFIEICONTHE
SELELRE, AMN—-ZUH LT =03 0EZ 0O YNV T)T =30 TldSubscribers B CERIRNNICE S HEI—FHBRLLBITNE LBV, EHEORR
ENFELLEELI-TRITRA. SHTIDERHDET, ZEL. MR TEFREDNRELLBEORIE A EFIRONTSED . ERALES TRV, EXRMIC
HENFE VBV ERTDLNTRINETT, 2FD. SubscriberlCBBRRADI U TYIAZF 5T IRRECEDTT—ADEHIITNLEVDONREFLINEZE
T Fe AN-2D0L VT —2aveRIhiL VT — Vet AT 3R E TOREE M E UL TlE. Subscription T LLPublication [COREELTAIA
WG =203V eBRTFCOERMNLBFIBERR TEELE,

VENLRBRICT—TIVEGL, BHIER B THEE TERLCHD, LI —2avnEREENAN L VA ET 20— AT ERAE TR IALTIT—a0n
HREGOBMEERATIID MIEETECER, BEFHFKORAIEEUERHOERAN2TI-HICESN TV RABERKTEHNEEL L ERAEOERN
ERSNIMEERILAS RKRHONET
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7. Bi-Directional Replication (BDR)

7.1 [ZUHIC

7.1.1. BDROD
7.1.1.1. BDRE (L

BDR(Bi-Directional Replication)ld2ndQuadranttt(CL> TR SN F—TVY—A(PostgreSQL License) DIINFIAR - LTUT =93V Y ATLTT, W
BROFERBAGHEL IV —VavEFE AL, EBMIC OB ULED S A TRERTRHICERTT SN TVET,

RIVFRYARCDOT

—HREIGRDBMSDILRALIERL (YAHAL— TR [CHWVTIE. BHNBERITIREGY —NETAREEFLEY, WLFIRRLR. RA—OTF—5&&EFLTS
BHODBM(D528) [CHEVT, BEHLEEREF ALY - \IMERESHFETIEREELET, BDORTEAMARMICLTIT—YaVERET I ET, EHOT—N
NDBEHFHEAREICLTVEYS,

7.1.1.2. 1— A -2
BDRIFUT DL —ATHATY,
1. EmEHPE LI TUVRIETII A EE AL TISIEE .

2. B/)-FIEEAHNEERETZI5E.
3. DS 2BRETT - ANERITHI_LEH B TERHE.

BIELTIEIUA T OLIICLARY 2% @ LS EREHICEHHTT T — a3y RUDBEEMES BRSO BT - ANEZoNET .

New York

7.1 BDRI—AH—2A
7.1.1.3. AA=X L

BDRTldMLogical Decoding IICEN . WALDOEIREMBERE mEHMEL. &/—FCEATEETHARLIVT—0avERELTNET, (Logical Decoding
RUWALDZERZIER) YD T50V RD—H—TOEANEELET)

WD T -2RVERABMLTIT—2a0056. TRIOLICEESAHNRSICHEE (EERE. RERB) LTLENET,

Use triggers to Extra writing is Apply changes to
capture changes required another node
m Node1 » Queue Table

7.2 MJAR=ZANZX L

— A .BDRTCRENBEEAHNEREBTT NI+ —IVAMICEHFIELG>TUVET,

m o

walsendar

7.3 BDRANZA L

FIASNTLVBPostgreSQLOAN_ALD—ETT,
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R7.1MAANZZALO—E

No. B e =

1 Event Triggers —DOT—TINEHTEEIN . DMLIRY MDA EHETEEED NUHEFERLD B ET—FIX—2DDDLI XY Mt
1R AT RE,

2 Logical Decoding SQLEN LCETSNERFHFLEEN IV V1—IAAN IV T3h0OMEE, BFHEREOIALLTIIT—
2aV A0 R THEAIEN . AM—-LICEHENS,

3 Replication Slots I2ADT—AR-2ANEEZAL—TRIICR VIER TE A 37z hDikEE.

4 Background Workers 1-HREOI- FERTOCATEITTBLIICHER T SHEAE. Background Worker /Ot Aldpostgres AT A
[CHoTHEED, #2 T BEEtREN 3,

5 Commit Timestamps FIUHD VRN DIV ENTENVERER T T2 HDIERE

6 Replication Origins LIVT =23y D#EITIR IR EB IR T BTz hDHERE . WA R LTI —avCTUL—T OB L s ED AT Bk,

7 DDL event capture E{TSNJDDLAYY FEIR THERE,

8 generic WAL messages for TEAHBNZNAFIDAYE—JEWALICHER A TESLH#H (API) . Logical Decoding BREICL 2 TEH HHEN

logical decoding BEE/ELTVD,

7.1.1.4. B&H

VIVFRAFERENBIGE . &/~ M OERICFAEBENIRELGVLOCEETREHES PR EELGNFET, BDRTIIFERE S 4 (eventually consistent) &
FEENS—BMHETIEIRAL, BaMEHRLET,

o TIAINCEBMENKLELZIGE . REDEHLENERSNET, (last_update_wins)
o HEFERIIT—TIIIbdr.bdr conflict history | CRESERIEETT,

update 12:01 update 12:02

74 RERESMN

7.1.15. Y—5 YA
BDRTR—EABEELVHIESHIC, TTO—-1Y—H VR, TATYT/ATEIR =T VA IEWNIR2DDFEERBNANLTVET,
1. Ja=-1Nby—5v2A
JO-1IL=5 VTR, &/ - FICFHIEOB (chunk) E—EHTOEINIRIETENER EE B LTLET,

o chunk®HET3tvoting IR (TFESHR) BT\, F/llchunkEBINDIRDET,
o TO—)NNILY—TVAGBELFETT, (FREOATYS /A7y - V2% HE)

voting JLEE

“chunk"€MFENZY—TVABBDFEENE/— RICEIN L TEUNE Zvotin g MIBEMEVET, "chunk"HEED./— RICEINHTonGWCEEHERE TR, /— 1
EICERELENMTON TS, EFEICHEESEIEHICEFHED/ — FIBETY, BFHO/—FHMELELTVSEE]. HENEICTEFHICEZEUETES
. FHULVchunk" B /= RICEIDETHONFEA., ZLT, "chunk" B8 LIEB A nextval DEITICKBLTLENET,

20001~30000
[ Lo |

20001 aaa

1~10000 10001~20000
[0 Lo |

10001 aaa

10002 bbb
10003 ccc

20002 bbb
20003 ccc

7.5 9O0-NILbo—=H5V2A
2. ATV IATEINI-H VR

ATVI/ATCIN =T VAT, &/ — FTBEDPostgreSQLY—TVAZHALEY, EY—TVAZRUEBLFESSNILICL, ENEEL
BOESICHRELES,
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o FRERCETFENBLETY,
o BHIBEEHBEEREEOBLE/— FOEBMISHISTEE R, (Fl: L0DEHTHNE/— FHDEBIMIFLI0EET)

[ Lo | oo | oL vaue |

1 aaa 2 aaa 3 aaa
1001 bbb 1002 bbb 1003 bbb
2001 cce 2002  ccc 2003  ccc

[ Node1 & S Nodez I | Noted P

= o

B 7.6 ATVT/AT7EIR =TV
7.1.1.6. L& %
B R U RO L LLEORETT,
7.2 BUBERUEGKEON L L

AJALTIT—2a

No. HEIEH BDR SR(Hot Standby) Slony M

1 YIFIAH o} x x x

2 BIRLIIT -3y o) x o) o)

3 AR O x x o

4 NAT=F405 x o) o) o)

5 WALR=AL T —Y3y o) o) x o)

6 DDLLIUT =23y o) o) x x

7 BEILTUNEF T O o) x x

8 I=HYALTIT =3y o) o) o) x

9 TIA)F—EH o) o) x o)

10 GiE-mES] ¢} e} x o)

11 | SR T-EVTEA O O x o)

12 LIUNADEEAH o) x o) o)
https://2ndquadrant.com/en/resources/bdr/
7.1.1.7. YR— b
Y= MOV TR THEELET .

% 7.3 Y=t
No. Hih—+ Bz
1 |mEYR—F BDRIAZIIZFAADA—)L, BDRDGoogle S —THTEHE,

email: bdr-list@2ndQuadrant.com
GoogleJJL—7: https://groups.google.com/a/2ndQuadrant.com/forum/#!forum/bdr-list

2 HiEYR— 2ndQuadrantftCLBYR— MR (FRIENATEETT,

% 2ndQuadrant$t(CDW\T

BDRDEIEIT T, PostgreSQLOEMR (AIVA—F) NS HEETILETT,
PostgreSQLAIVHIL T4V —E2AFEHRELTVET,
https://2ndgquadrant.com/en/

7.2. SAE. BIALOHEY

HEDBERBEESIVREECOVT, LTFEEBEMELTNET,

o I[HEIREIE

o BDREFRAUETIFIANRBFHEE ERTICHED, BIEHEED) SA—FDERBICHELRIFROIZH
o IRFE

o BDROENME(FRERZE) PEZTREROMUEERNE

o BHEREDIRE
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7.3. FHE. IRELOFIE

x 7.4 HE . RLOHTR
A B

PostgreSQL/\—Y3Y | 9.4.10
¥ SFERF S TIEBDRIFI. 613G LT LV 28

BDR/N\—Y3v 1.0.2
Y—2AJ—R:https://github.com/2ndQuadrant/bdr

0s Cent0s 7.1
(=153 2/)—FHERL

AHod— REJ21—-ILRUTFICENET,

postgresql-bdr94-bdr.x86_64 0:1.0.2-1_2ndQuadrant.el7.centos
postgresql-bdr94.x86_64 0:9.4.10_bdrl-1_2ndQuadrant.el7.centos
postgresql-bdr94-contrib.x86_64 0:9.4.10_bdrl-1_2ndQuadrant.el7.centos
postgresql-bdr94-libs.x86_64 0:9.4.10_bdrl-1_2ndQuadrant.el7.centos
postgresql-bdr94-server.x86_64 0:9.4.10_bdrl-1_2ndQuadrant.el7.centos

LT IEHERICENES,

Client machine

Bi-Directional

Replication

BDR BDR
processes processes

Node1 Node2

7.7 RE. RIBREERE

7.4. BDRIRIBIE ERFDRTEEREFIE

7.4.1. BDRIR5: O 5% 7€ F I
7411 BE
PostgreSQL BDR (Bi-Directional Replication)EFIALEIIFIARREDEBEFIEICOVWVTHERELET,

Fe, UVFIARRBEBER, &/— FCFLTEHDRIT RN EHERLET

http://bdr-project.org/docs/next/installation-packages.htmI#INSTALLATION-PACKAGES-REDHAT

CHLDRE TREAIERELELZ,

7.412. FRABRY-—N
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= 7.5 SRHABY—N
-4 IP7RELA

nodel 192.168.0.10

node2 192.168.0.12

7.4.1.3. FHIHER
1. yumAFIFARTREIIRRE THBE
o IVWr—JEAFTIRICyumEfER
REFIE
BENBVERSE nodel node2 A TEMLET,
1. REDRFEH
BDRIREIEEME T IO EEHEMLET,

sshiEfieAVC. ZAREANER

1-Y: root
NAT—F: xxxxxxx

2. hostsDE&XTE

DNSDABIZRDIEDICE T —NDIRAM R ERELET .

# vi /etc/hosts

[FEEEI7ILKREISEM]
192.168.0.10 nodel
192.168.0.12 node?2

3. BER—- OB

PostgreSQLMEMBDRIFEHENDEMHIC5432R— FORAKRELET,

# firewall-cmd --permanent --add-port=5432/tcp
# firewall-cmd --reload

UTFOIYY RTHERLET,

# firewall-cmd --list-ports
5432/tcp

4. BDRURYMDE %
BDRLUIRY FNIFRHDRPMES VA R—=ILLET,

# RHEL/CentOS users only:

# yum install http://packages.2ndquadrant.com/postgresql-bdr94-2ndquadrant/yum-repo-
rpms/postgresql-bdr94-2ndquadrant-redhat-latest.noarch. rpm

UTFOIARYRTA VAN IViEFS —BEeERBLET,
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# yum list installed postgresgl-bdr94-2ndquadrant-redhat.noarch 0:1.0-3
[&HE]

AVAM=IVEH T =
postgresgl-bdr94-2ndquadrant-redhat.noarch . installed

5. BDRIVAM=IL

ZERUEBDRUIRY NN BBDRES VA R—=ILLET,

# yum install postgresqgl-bdr94-bdr
[HB8]
AVAM=)b:
postgresgl-bdr94-bdr.x86 64 0:1.0.2-1 2ndQuadrant.el’.centos

IR HEEEEI VAL LELL :
postgresgl-bdr94.x86 64 0:9.4.10 bdrl-1 2ndQuadrant.el7.centos
postgresgl-bdr94-contrib.x86 64 0:9.4.10 bdrl-1 2ndQuadrant.el7.centos
postgresgl-bdr94-1ibs.x86 64 0:9.4.10 bdrl-1 2ndQuadrant.el”.centos
postgresgl-bdr94-server.x86 64 0:9.4.10 bdrl-1 2ndQuadrant.el”.centos

FETLELE!

LTFOIRYRTAVAM-IiFS —BEEHERLET,

# yum list installed postgresql-bdr94-bdr.x86 64 0:1.0.2-1 2ndQuadrant.el7.centos
[&HE]
AVAL=IViEH T =Y

postgresgl-bdr94-bdr.x86 64 1.0.2-1 2ndQuadrant.el7.centos
@postgresgl-bdr94-2ndquadrant-redhat

6. IRIEERHERE

F=AR=2D5 2RIV FEITIPAIVCIREBEEHOREELET,

$ vi ~/.bash profile

[FEEDEBEEMAS]
#PGDATA=/var/lib/pgsql/9.4-bdr/data
PGDATA=/var/lib/pgsql/2ndquadrant bdr/data/
[FaEETr7MILREICEM]

export PATH=/usr/pgsql-9.4/bin:S$PATH

LAITFOIYY FTRE LVEIRIRE R EMELET.

S exit
ag7ok
# su - postgres

$ echo $PATH
/usr/pgsgl-9.4/bin:/usr/local/bin:/bin:/usr/bin:/usr/local/sbin:/usr/sbin
$ echo S$PGDATA

/var/lib/pgsql/2ndquadrant bdr/data/

7. TAR=2D5 2B
BDRBREEAICHIR TT —AR-AD5 AR EERH LETS
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$ mkdir -p $HOME/2ndquadrant bdr/

$ initdb -D $HOME/2ndquadrant bdr/data -A trust -U postgres --no-locale

8. BDRD/IIA—HELE (postgresql.conf)

BDRDISSA—HE&E (postgresql.conf)ELET,

$ vi /var/lib/pgsqgl/2ndquadrant bdr/data/postgresqgl.conf
[FERROEBEEMAS)]

listen addresses = '*'

shared preload libraries = 'bdr'

wal level = 'logical'

track commit timestamp = on

max connections = 100

max wal senders = 10

max replication slots = 10

# Make sure there are enough background worker slots for BDR to run
max worker processes = 10

log line prefix = 'sm d P=%p a= q

# These aren't required, but are useful for diagnosing problems
#log error verbosity = verbose

#log min messages = debugl

# Useful options for playing with conflicts

#bdr.default apply delay=2000 # milliseconds

#bdr.log conflicts to table=on

9. BDRODISA 7V MEREEEKE (pg_hba.conf)

BDRDDIA 7Y MREEEEE (pg_hba.conH)ELEY,

$ vi /var/lib/pgsql/2ndquadrant bdr/data/pg hba.conf
[FEEDBEEMAS]

host all all 192.168.0.10/32
host all all 192.168.0.12/32
local replication postgres trust

host replication postgres 0.0.0.0/0 trust

host replication postgres ::1/128 trust

10. PostgreSQLIEES

BRENMRELELEHPostgreSQLEREENILET,
EBRFICBDROD) WISV RD—HDEF A vE—INHE hEN B EHELET,

$ pg_ctl start

H—-NFEBHTT,

-bash-4.2% < 2016-10-19 01:47:01.891 JST >L0OG: /JWHHS59YRD)—h"bdr supervisor"ZZ$ELTLET
< 2016-10-19 01:47:02.041 JST >LOG: RYHAEQJIREIOLAICUSLLOM TULET

< 2016-10-19 01:47:02.041 JST >EVb: ZIhHOOTHEAETALY M "pg log"lcBNET,

ROy I‘_CPostg reSQ L@ti}ﬂkzﬂ’éﬁmmbia—

$ pg_ctl status
pg_ctl: H—/\BEMEHTYT (PID: 10948)

/usr/pgsql-9.4/bin/postgres

11. T—HR-2ER
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BDROEMEHERADT —AR-AEERH LES

$ createdb bdrtest

AT OORY RFTER LIE T — 3R - 2ND R e R LET .

$ psgl bdrtest
psgl (9.4.9)
"help" TAITERRLET.

bdrtest=# \g
-bash-4.2$

12. BDREV1—IL &R

BDRICHERBILEEV1-IEEHULET,

S psql -U postgres bdrtest

=# CREATE EXTENSION btree gist;
=# CREATE EXTENSION bdr;

LT OIRY FTAVAR—IViEH DIRREI 21—V ERERRLET

AVAM=IVEH DHRRO—E

pg_catalog Bi-directional replication for PostgreSQL
btree gist . public support for indexing common datatypes in GiST
plpgsql . pg_catalog PL/pgSQL procedural language
(3 17)

13. BDRUIL—FHERL
nodelTBDRUIN—TEEMTEMH. Tbdr.bdr group create |IFABIEEITLET,

$ psgl -U postgres bdrtest
=# SELECT bdr.bdr group create (
local node name := 'nodel',
node external dsn := 'host=nodel port=5432 dbname=bdrtest');

DIV —=THMER SNz B R T35, Tbdr.bdr node join wait for ready|BE#EETLET,

=# SELECT bdr.bdr node join wait for ready():
bdr node join wait for ready

14. J—FEER

node2T/—RF&ExTB7=HIC. Tbdr.bdr group join |BAEEEITLET,
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$ psgl -U postgres bdrtest
=# SELECT bdr.bdr group Jjoin
local node name := 'node2',

node external dsn := 'host=nodeZ port=5432 dbname=bdrtest',
join using dsn := 'host=nodel port=5432 dbname=bdrtest'
)

J— D ERSNCEEEFR T3, (bdr.bdr node join wait for ready |BAEIERITLET,

=# SELECT bdr.bdr node join wait for ready():;
bdr node join wait for ready

15. /- FREEDHERR

/= FOKEEEbdr.bdr nodes IT—TILDIFHMOHEELET

$ psqgl -U postgres bdrtest

=# \x

=# SELECT * FROM bdr.bdr nodes;

-[ RECORD 1 ]J--———-

node sysid 6369044607312522907

node timeline 1

node dboid 16385

node status r

node name nodel

node_local dsn host=nodel port=5432 dbname=bdrtest
node_init from dsn

node read only

-[ RECORD 2 ]J-—-————-

node sysid 6369045470046586386

node timeline 1

node_dboid 16385

node status r

node_name node?2

node local dsn host=node2 port=5432 dbname=bdrtest
node init from dsn host=nodel port=5432 dbname=bdrtest
node read only £

16. B EEHEEE(nodel)
nodel CBDRDE B ENMERIIEEELET,
nodel TR ENET—TIET =R node2([CLTUT =3 Vs N TR EEEERLET,

$ psqgl -U postgres bdrtest
=# CREATE TABLE tlbdr (cl INT, PRIMARY KEY (cl));

=# INSERT INTO tlbdr VALUES (1);
=# INSERT INTO tlbdr VALUES (2);

17. 5 EEHEEE(node2)

node2 CBDRDE S ENMERIIDFEREHERLET,
nodelE@UT—TIET—INRRTETCLNIE, BELLBDRIZEICHIZERBHNEE,
nodel&E#DE S ENMEREIEnode2 M EEMLT TS,
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$ psgl -U postgres bdrtest
=# SELECT * FROM tlbdr;

cl

1
2
(2 1)
=# INSERT INTO tlbdr VALUES (3);

7.5. BDRENMEFREE

7.5.1. /J— FOEmMm- LINEEL

7.5.11. READEHM

/= ROEM/EINEELEA Y51 V(DB L) BLTRITTEINENEMRLET,
75.1.2. REARNE

AR TIE. 2B THRSNEZBDRYF AR LT, FRERMBLELE,

1. J—FUIDEEL
2. J—FEn

nodel node?

Bi-Directional Replication

tion

Bi-Directional Replica

Bi-Directional Replication

[)—FUIBELIBLUT/— FEM I FFCH/ — R ERDnode )T MUY D Y3V ERITL, MSUFDIaVICIS-DRETINENEREELELE,
7.5.1.3. R RE

CHLQIRE THRAIEEMRULELE,

7.5.1.4. BRI FIE

75.14.1.)— FHINEL

1. BDRD%E/— FIRAERESR
BDRDE /— REIOLTIT— a3V EBICEMEL TS R bdr.bdr nodes | T—FIVERAWTHERLET,
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(nodelNF—AN—AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1

node name

node_local dsn host=nodel port=5432 dbname=bdrtest

node status <-- r(E®) THR_LEHR

node init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE®) THI_LEmER
node_init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhbERENTI\BIEERER

2. BEERAT-IINET—ADIER
pgbebch ERIAL T, RAERICFIATET—IIET—REERLET,

(nodellCTEM)

S pgbench -1 -s 10 bdrtest

pgbench&RIALT, /- FLCFSUHD DV EiRMICEITLEY, /- R2EUINBELERAELLHE(C. /- FLUCHUTETUE M UYD Y3
VCIS—DEETINENEHERELET,

S pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

4. )—FEINEBEL

J—R2&YIDBE LT B8, Tbdr.bdr part by node names IBA#EEITLET,

(nodelDF—HNR—AITHEHE)
=# SELECT bdr.bdr part by node names (ARRAY['node2']);
bdr part by node names

5. /— ROYUIEE LIS REERR

J—ROYINEELEEER % bdr.bdr nodes |IT—FIVERWTHERLET,

(nodelDF—AK—2AICHEHT)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]-=-———-
node name

node local dsn

node status

host=nodel port=5432 dbname=bdrtest

-[ RECORD 2 ]-————-
node name

node local dsn
node status
node_init from dsn

host=node2 port=5432 dbname=bdrtest
k <-- k (HIBR) THI_LEHER
host=nodel port=5432 dbname=bdrtest

+
|
|
|

node init from dsn |

+
|
|
|
|

6. YATLARIOTDIET—HHIBR
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AFIEIIHEESNZFIETEHNEBAN, HIFRIREED/— FHTbdr.bdr nodes |T—FIUTFESTUVBEHIBR U/ — FDBINETTEGLVESD
B EMBRANTT, BDRDIssuesTlbdr.bdr connections INDT—REHIBRTIENMREINTIVEDT, CEobEEMBFIBETINEITLE
T, FHMETREEISETEL,

e https://github.com/2ndQuadrant/bdr/issues/97
® https://github.com/2ndQuadrant/bdr/issues/126

(nodelNF—AN—AICHEH)
=# DELETE FROM bdr.bdr connections USING bdr.bdr nodes WHERE node status =

k!

(node sysid, node timeline, node dboid) = (conn_sysid, conn timeline, conn dboid);

=# DELETE FROM bdr.bdr nodes where node status = 'k';

7. J—FOYINEEURE R R

J—ROYINEELEE R % bdr.bdr nodes |IT—FIVERWTHERLET,

(nodeldF—AN—2AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr

-[ RECORD 1

node name

node local dsn host=nodel port=5432 dbname=bdrtest
node status r

node init from dsn

8. BDROEMNE

)= R20F—=BR—=2hbbdr.remove bdr from local node |BIZA&EAVTBDRZHIBRL. BDRILIRIEREXHIBRLET,

(node2MF—AN—AICHEHE)

=# SELECT bdr.remove bdr from local node (true);

WARNING: forcing deletion of possibly active BDR node

NOTICE: removing BDR from node

NOTICE: BDR removed from this node. You can now DROP EXTENSION bdr and,
if this is the last BDR node on this PostgreSQL instance, remove bdr from
shared preload libraries.

remove bdr from local node

=# DROP EXTENSION bdr;
DROP EXTENSION

FIE1TRITUpgbench [CIS—HFEEL TRV EERERLET . RMRFETRIS-BFELELFEBATLLE,

7.5.14.2.)—Fi&m

AND

.bdr nodes;

YINBELIEBDR/— FEBEEMT S5 6. B/ — FOT-IR-2LEMT B/~ FDT—AR-ADAF—IH LU T - eREISEILENHNET, /- FRIDT—
AIE—-(C}, wEBIE-EYEIE-D220F ENHNFT,

e http://bdr-project.org/docs/stable/functions-node-mgmt.htmI#FUNCTION-BDR-GROUP-JOIN

x 7.6 IE-—MIGHE

(=

EHE JE-mf{E L] w5
1 bdr.bdr_group_join B | I—HYh4EELE/— FAT—AR—ADAF—IET AV TR pg_dumpIdIVFICAEE
WET
2 bdr_init_copydYUF 1-YHEELE/— FEDLTHTF—IR—-2ANIE—Zm]F pg_basebackupdvYUF

mEREIE—(CLB/— FBN
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1. FSUYDYIaVET

pgbenchZRALT. /= FLIC MUY I3V EMRMICETLET, /—FACEIBTIMRC, /— FLTHULTETUE FSUYD Yava @b
ENENEHRERLET,

S pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—R2MPostgreSQLIEEN

)—F2 ETEIETBPostgreSQLEREEISEET,

$ pg_ctl start

3. TAR-2HIBR

BDRCHIALLET—4X—-2A&HIRRLET,

(node2dF—ANR—AITHEHE)

=# DROP DATABASE bdrtest ; X EHHE-STHD. HIBRTELLMEAdPostgreSQLEBEIEE]
DROP DATABASE

4. TAR-2DBERK
BDRTHATSET —ARN—AEBEMERLET,

(node2MF—AN—AICHEHE)
=# CREATE DATABASE bdrtest;

5. BDRAZIE
ELLIZBDREBEAMILLET,

(node2MF—AN—ICHEHE)

=# CREATE EXTENSION btreeigist;
CREATE EXTENSION

=# CREATE EXTENSION bdr;

CREATE EXTENSION

6. /—FRMDEM

J—REEMAIEIRSEZ%EH. Tbdr.bdr_group_join IBEASEERTLET,

(node2dF—HNR—AITHEHE)
=# SELECT bdr.bdr group join(
local node name := 'node2',
node external dsn := 'host=node2 port=5432 dbname=bdrtest’,
join using dsn := 'host=nodel port=5432 dbname=bdrtest'
)

bdr group_ join
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7. J—REBMOrEREFS
J—FhEBMENEIeEEE T2, Mbdr.bdr_node_join_wait_for_ready |BEAEEEITLET,

(node2dF—ARK—AICHEHE)

=# SELECT bdr.bdr node join wait for ready():;
X MIUYDVAVNRTHOGE . EREEHOBRIRIEEN.

nodel®PostgreSQLAYIPAILIC T EEAVE—INH SNk BEIHOLENBHIRSNFHA,

(nodelMAYAvt— Itk #r)
LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIXYRTEITHD M UHDVaVEFILTHE, FEEATAVE- IR e EIBREIBAIASNET,

(nodelMAYAYE—Jik#)

LOG: logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.

LOG: exported logical decoding snapshot: "00046FEO-1" with O transaction IDs

8. BDRDE /— PIKAERESR
J—R2hEmEn=CE& bdr.bdr nodes IT—FILDIEHRNHFERLET,

(nodelNF—AN—AICHEH)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1

node name

node local dsn host=nodel port=5432 dbname=bdrtest

node status <-- r(IE%) THE_LEHER

node_init from dsn

-[ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE%) ThHI_L=HER

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelh bk
SN TS &R

m YEIE-(CLB/— FEm
1. FUYDLaVRT

pgbenchZFMALT. /= FLIC ;S UFD DaVEBGEMICETUET, /— R2(BMT BRI, /— LR ULTETULE MU Y3V oFE b bt
ENENERERLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—F2MPostgreSQLIZFILFERR

/—R2 ETEIMETBPostgreSQLIMEIEL TS L ERERRLETY
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(node2ICTER)

$ pg_ctl status
pg _ctl: no server running

3. PEIC-0mE

/J—R2 ETIbdr_init_copy AYY FEETL. /—F1EOIE-EEWBLET,

(node2|CTENE)
S rm -rf SPGDATA/*
$ bdr _init copy -D SPGDATA -n node2 -h nodel -p 5432 -d bdrtest
—-local-host=node2 --local-port=5432 --local-dbname=bdrtest
bdr init copy: starting
Getting remote server identification
Detected 1 BDR database(s) on remote server
Updating BDR configuration on the remote node:
bdrtest: creating replication slot
bdrtest: creating node entry for local node
Creating base backup of the remote node...
50357/50357 kB (100%), 1/1 tablespace
Creating restore point on remote node
Bringing local node to the restore point
rUYDYavnTEIEY A LET,
Initializing BDR on the local node:
bdrtest: adding the database to BDR cluster
All done

nodel®MPostgreSQLAYTPAILICTREAYE—INH hehizi, BMOLELFRIAShEE,

(nodelDOYAvtE—Itk#)

LOG:

logical decoding found initial starting point at 0/BB399BFO

DETAIL: 10 transactions need to finish.

pgbenchIYY RTEITHND MSUYDVaVvEFE L T2, FRERTAvE— I AN, EIRRENRRKRSNET,

(nodelDOY Ayt — Itk

LOG:

logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.
STATEMENT: SELECT
pg _create logical replication slot('bdr 25434 6369931070716042622 2 25434 ', 'bdr');

4. BDRODE/— FIRRERESR

J—R2hBmENzCE%E bdr.bdr_nodes |IT—FILDIEHRNHFEELET,
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(nodelNF—AN—AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1

node name

node_local dsn host=nodel port=5432 dbname=bdrtest

node status <-- r(E%) THho_LarER

node init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE®) ThHd_tEmER

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelh bk
BENTIVBLERER

7.5.1.5. R R
YIBELTE ) — ROTEIRA Y AT LASOTCEZS>TLEI D T BENZ LS TV VAT LAIAT DT — 2 EIBRN B ETULE,

YATLAAOT DT —SRERFBEIESNTVETH, YINBELE/ — ROBHRD VAT LARATICESTVBIEE . /— FEMBFICTFROAVE—IBE A, /— D
BINAERE TEGUESH, RREETRE EFRELTYATLHAOT DT —2EIBREEELTHENET

ERROR: System identification mismatch between connection and slot

¥ #: Connection for bdr (6369029438929838565,1,16385,) resulted in slot on node bdr
(6369034270871134883,2,16385,) instead of expected node

LOG: MD—h7O0fA: bdr db: bdrtest (PID 17232)F&TI1—R1THRTLELE

J— BEMZRTOEA0BEEBEBRESNFEAN, FSUFDYaVDEIENBETLE,
7.5.2. 90- NIV Y—H5IAETE
7.5.2.1. RIADEM

BDRICEESNZIO-) =T V2AOFIRAEICOVTHERLET . TIL— o= V2R ATEET/— FELILVHEN D V- VAFE SIS E, /—F
FOY—T VAR SDHBEHCCENTEZINENEEELET,

7.5.2.2. R RE
CHOQIREE THREIEEMELELE,
7.5.2.3. IR FIE

1. #IHRRE

BDRDZE/—FEIOL )T —2aVvh EBICEMELCTLVACERE bdr.bdr_nodes | T—JILERWTHEZELES,

(nodelDF—HNR—AITHEHE)
=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]J-—-—————-
node name

node local dsn
node status

host=nodel port=5432 dbname=bdrtest
<-- r(IE®) THI_LEHER

node_init from dsn

node name

node local dsn
node status

node init from dsn

host=node2 port=5432 dbname=bdrtest
r <-- r(IE®) THI_ =R
host=nodel port=5432 dbname=bdrtest <-- nodelhMbiERENTLBILEMHEE

+
|
|
|
|

-[ RECORD 2 ]--————- +
|
|
|
|

2. JO-1NIVo—=5 V2B ErER
nodelDT—ANR—AITHERL. serial U EF(THEDgstest T— TN EVERLLET, serial EFOT-IIEERKR TIE. BEIMICO—T U ANMER
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SNFET, JO-1I o= VA ER DIz, T—TIVERBFCITSET LOCAL default_sequenceam = 'bdr; I1ZEETILENHNET,

(nodelNF—AN—AICHEH)
=#
BEGIN;
SET LOCAL default sequenceam = 'bdr'; <—— HO-NVo—r VA e RO E
CREATE TABLE gstest (
id serial primary key,
hogehoge text
)7
COMMIT;

$% . LiEDDLE{TH(CnodellcHAdn3O0AvE—Y
DDL LOCK TRACE: attempting to acquire in mode <ddl lock> for (bdr (xxxXXXxxx))

STATEMENT: CREATE TABLE gstest (

id serial primary key,

hogehoge text

)7

LOG: DDL LOCK TRACE: attempting to acquire in mode <write lock> (upgrading from
<ddl lock>) for (bdr (XxXXXxXXX,))
>STATEMENT: CREATE TABLE gstest (

id serial primary key,

hogehoge text

ORIV U 2 e B RERR
nodelBLUnode2MF—AR—AICHERH L. TO- L=V 2ABMER SN CEERERLET,

(nodeldT—HRAR—AICHERE) (node2MT—HRR—AICHEE)
=# \ds =# \ds

List of relations List of relations

-[ RECORD 1 -[ RECORD 1

Schema | public Schema | public
Name | gstest id seqg Name | gstest id seqg
Type | sequence Type | sequence
Owner | postgres Owner | postgres

X TEEDSQLTEHEMIBE R (pg_classDIFER) EHERRIRETT,

=# SELECT * FROM pg class
INNER JOIN pg segam ON (pg class.relam = pg segam.oid)
WHERE pg_segam.seqamname = 'bdr' AND relkind = 'S';

- I0=bo—5 V2% R

nodelDT—AR—AICHERL. 1HEDT—AEHZRALET,

(nodelNF—AN—AICHEHE)

=# INSERT INTO gstest (hogehoge) VALUES ('testl');
INSERT 0 1

node2MT—AR—AICHER L. 1EDT-IERALET,
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(node2MT—RNK—AIZH#EHT)

=# INSERT INTO gstest (hogehoge) VALUES ('test2');
INSERT 0 1

5. U= UAMEDRS A HEER

nodelBLUnode2D V=TV ADMBEICERENFEELTWVENCEZHRLET . ARIETIE. nodell2MEINHTHN. node2(Zld100001 A
nLETOHNFELE,

(nodelDF—HNR—AILHEHE)
=# SELECT * FROM gstest;
| hogehoge

<-- nodellll320 =5 VAREINLHTHND
100001 test2 <—- node2lZlF100001DY—=FYANEINHTHND
(2 rows)

6. JO-)NLy—5VAF A

node1l2200,00040DF—3 %K AL, I—T Y ADMEN100,000%#BZ 7215 E . node2?®100,001EFEE LBVNEN EHERLELE,

(nodellCHWVTER)
$ cat /tmp/gs.sh
#!/bin/sh

for 1 in “seq 1 200000°
do
psgl -d bdrtest -c "INSERT into gstest (hogehoge) VALUES ('test${i}');"
done
$ sh /tmp/gs.sh
INSERT 0 1
[HEE)

7. JO-NILIKRERERR

nodelDY—5V2AH100,000&FIBHLZDE, nodellCBINIRONTZEEHEZR LELE,

(nodelDF—HNR—AICHEHE)
=# SELECT * FROM gstest WHERE 99999 <= id;

test99997
100000 test99998

100001 test2

150001 test99999 -< 100, 000%#%3%E. nodelDI—TUAN150, 001LICEINIRLGN B,
150002 test100000

150003 test100001

150004 test100002

150005 test100003

150006 test100004

7.5.2.4. BRI R

HO-NVo—5o2&ANSIET/— FED Y-V ABS DR AL TERIENHER TEELZ, TIL—1NILY—TVACVTRIK 2D OFIREIEAYZ27IVC
RESNTHEIFTOT EBLTTSL,

1. 1(F74JV ME) DINCREMENTE [THHR— FENTULET,
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2. MINVALUEEMAXVALUEIZT 7A4)L FCOYDENTHEN, TETB LI TEE A,
3. CACHEfRSFHR—rENTVFEEA,

® http://bdr-project.org/docs/1.0/global-sequence-limitations.html
7.53. ERMBLTVT—Yay

BIRMLIVT —2avIo VW TRELET

7.5.3.1. RFA M

TR TORIRMLTIT— 23V DRIEEHERLET, EIRHLTIT—2aV0RIEREVNDT—AR-2ABTOREEDT—IINOT—2REETICHIBTLET
FeGEBIRMLT T — 03 e BB T30 EEFIEEHECTIEERMELET,

7.5.3.2. RIERNE
nodel Database:rep_test ‘ ‘ node? Database:rep_test
' Replication Set:default
: all_rep TableData < > all_rep TableData

) Bi-Directional Replication

' Replication Set:nodel

i nodel_only TableData

| Replication Set:node2

E node2 only TableData

e Replication Set: LT =23y RET2T—JINOMRBESERL. /— MBI ERTHE
® http://bdr-project.org/docs/stable/replication-sets.html

BIRLTT — a3V REERE
o MAMLINT—2avnEERER
o FERWLIT—Yav(nodel)DENEREER
o EBEIRMLIT—Yavnode2) DENVERERR
7.5.3.3. R RE
CHHDIRE TRETEERLELE,
7.5.3.4. IR FIE
1. BIRMLTIT —VaVIRIREE
BIRALTIT— a3V OB ERERDAIC. TRRORIBREEHEELES,
Q)T —RR—2ER
TANERETBADT—AN—AZEHLET,

(nodel, node2lCBWTERM)

=# CREATE DATABASE rep test;

(2)BDRODEZNE

ERLLIe T —R R -2 L TBDRIEREDF RN LEERMELET

(nodel, node2dT—ANR—AICHEVTENE)

=# CREATE EXTENSION btree gist;
=# CREATE EXTENSION bdr;
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(3)BDRIIN—TDIERK

BDR/—FDDSAR(Tbdr.bdr_group create %M AL THEID/— FEERLET,

(nodelDF—HNR—AITHEHE)
=# SELECT bdr.bdr group create (
local node name := 'nodel',

node external dsn := 'host=nodel port=5432 dbname=rep test',
replication sets:= ARRAY['default',6 'nodel']); ¥ replications_ret
[Cnodel1%:&HN

@))—R&fk(node2)

BEFDBDR/— FDD52AR(CMbdr.bdr group join IZFALT/— FEEHLET, CNICED. £2TO/—FETLTIT—YavhRReshEd,

(node2MF—RNK—2AICHE#HT)
=# SELECT bdr.bdr group join

local node name := 'node2',

node external dsn := 'host=node2 port=5432 dbname=rep test',

join using dsn := 'host=nodel port=5432 dbname=rep test',

replication sets:= ARRAY['default',6 'node2']); ¥ replications ret
[Cnode2%E 10

(5)/— FOIRAERESR

BDRUI—THD/)—RDAVINyT%& bdr.bdr nodes IZFIALTHRLET,

(nodelNF—AN—AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]--—-—-

node name

node_local dsn host=nodel port=5432 dbname=rep test

node status <-- r(ER) THd_LERR

node init from dsn

-[ RECORD 2 ]-—--——-

node name

node local dsn host=node2 port=5432 dbname=rep test

node_status r <-- r(IE®) THH LR
node_init from dsn | host=nodel port=5432 dbname=rep test <-— nodelhpERENT\BILEHE

6\LTVr—2avty b ORER

EBELE/—ROLI)T—Y3vtybEIbdr.connection_get_replication_sets |#FAULTHERLET,

(nodelDF—HN—AICHERE)

=# SELECT bdr.connection get replication sets('nodel');

~[ RECORD 1 ]-========——————— fmmm o
connection get replication sets | {default,nodel} <—- nodelhBEMEINTLVSIE

=# SELECT bdr.connection get replication sets('node2');
~[ RECORD 1 ]-m—mmmmmmmmmmmmmmm o
connection get replication sets | {default,node2} <-- node2hEBMENTLSZL

- BAMULIVT =230 R T—TINOEVERETR
FTRBREORARLTIT—2aV B EERLET, AADT-—IIUCT—AERBALLRICEI—ADT—TIET -3 HME A SN TVET,

O)F=FI@l_rep)ERK
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TANEEETSADT—T @l _rep)BERLET,

(nodelDF—HNR—AICHEHE)
=# CREATE TABLE allirep(id int, PRIMARY KEY (id));

CREATE TABLE

Q)LIIVG =23ty rERR

EBELET-IINDOLIIT—Yavty k&l bdr.connection_get replication sets |#FIFALTHEZELET,

(nodelNF—AN—AICHEHE)

=# SELECT bdr.table get replication sets('all rep');

~[ RECORD 1 ]-m——mmmmmm—m T

table get replication sets | {default,all} <-- defaulth'&FnTWBZE

(3)7 =418/

nodelDT—JIUITF—AEEALET,

(nodelDF—HNR—AILHEHE)
=# INSERT INTO all_rep VALUES (1)
INSERT O 1

@@L —oarERR
node2DT—IUCET =AML TIT—0avENTNVEEEREELET,

(node2dF—ANR—AITHEHE)
=# SELECT id FROM all rep;
id

: <= F-RHLIP—YaVENTNBIE

- LI —0aud &N T—JIOERi(node1DdH)

RICGERRMLTIT—2a VB EEERLET . BELET-IILTRLIVT —2aVvBETONBKENETOT, FEDT-TILDH LTV -3
VEERENHEET,

1)F=FInodel_only)DIERK

FTANERETEADT—Tnodel_only)BERLET,

(nodelNF—AN—AICHEH)
=# CREATE TABLE nodel only(id int, PRIMARY KEY (id));

CREATE TABLE

QLTI —vavteyhEE

BELET=IIDOLIIT—o30y k&l bdr.table set replication sets IZMALTnodel (CREL. LTI =3V R E nodel DHIC
LEd., BRELELIIT—30ty b &iERT3IC(E. Tbdr.table get replication_sets IZFIFALFET .
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(nodelNF—AN—AICHEHE)

=# SELECT bdr. table set replication sets('nodel only', ARRAY['nodel']);
-[ RECORD 1 J-————————————~— +-

table set replication sets |

=# SELECT bdr.table get replication sets('nodel only');
~[ RECORD 1 ]-———————————m b
table get replication sets | {nodel,all} <-- nodelhBMENTLB L

B)T—5ENn
nodelDT—JIUIT—H%EEALET,

(nodelNF—AN—AICHEH)
=# INSERT INTO nodel only VALUES (1);
INSERT 0 1

GHL TG -3 HERR
node2DT—JIUZIETF=ADB LTI —oavsn TWEBWEEERELET,

(node2MF—AN—AICHEHE)

=# SELECT id FROM nodel only;

id

—_——— <—= LIUT—2avEnTIvElhle
(0 17)

. LIV =23 mt N T—JILOER(node2Dds)
BI#RIC. 5 — Ao DERMLTIT— a3V EE L RER LETS
L)T—7IUnode2_only)DIERK

FANEEBETEADT—TInode2_only)EEMLET,

(node2MF—AN—ICHEHE)
=# CREATE TABLE node2 only(id int, PRIMARY KEY (id));
CREATE TABLE

QLTI —aveyhER

BELET=IIDOLIIT—Y30y k& bdr.table set replication_sets IZFALTnode2 ([CEREL. LTI =3V &R & node2 DHIC
LET, ZELELIIT—2avty a9 3IC(3. Thdr.table_get replication_sets IZFIFEALET,

(node2dF—HNR—AICHEHE)

=# SELECT bdr.table set replication sets('node2 only', ARRAY['node2']);
-[ RECORD 1 J--———————————~— +-

table set replication sets |

=# SELECT bdr.table get replication sets('node2 only');
-[ RECORD 1 ]-———=———=————— T
table get replication sets | {node2,all} <—- node2MEMMENTLVBIE

(3)7 =418/

node2MT—JIUCTF—AEEALET,
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(node2MF—AN—AICHEHE)

=# INSERT INTO node2 only VALUES (1);
INSERT 0 1

WLTVr—2aURERR
nodelDT—FIUCRTF—ABLIIT—2avEnN TV BV EEREZELET,

(nodelDF—ANK—2AICHEHT)
=# SELECT id FROM node2 only;

id
——— <-- LIUF—2avEn Tt
(0 17)

7.5.3.5. REI &£ R

SEOBRERERTE. LIV T—2av ey MCERD/ - FEEETIE GERML T —DaVhIRBEN S BN R H EE U, T, BRMLTVT—YavER
DADREEEFIRCOVTHHERH XL,

REL, LIV —2avtey Mo F—JIVEB T 35813, BEDT-AFTREELEVOT, FEITRHANIBETT,
BIRMLIVT— 2300 FEFERTRICENET.

® http://bdr-project.org/docs/1.0/replication-sets-concepts.html

® http://bdr-project.org/docs/1.0/replication-sets-tables.html

1. DDLRLIIT—2av v b O EICEGRBCEICIATO/ - FCEELET,

2. TRUNCATERBICLIVT— b FET, BEKBIME S}, DELETEZR AT L EDNHNET,

3. LUr—2avty b0 ER. M1H1/ - FEME S ICET—TILT-01E-(CE8e5 X F N,

4. LIV —2aveyMIT—JIVEBMULEISEEEUEIOT—ANAL/ - FCREEShFEA, BE . EBEE. T—IIWELTUr—YavtyMIEmUEE.

FHCRIPTILENBNET,
7.5.4. BHAOEHRSEOEE
7.5.4.1. RETA M

BDRIFVIFIANERM TR /— RICH LT, SRLEBEEHINEBERITIIENTRETT, BE/— FCRHUTRBICEHFLENEBSNLISE ., &/ — RTH
LCETSNEEHFLENRETIERIRETIISENHNET .

BDRIAHNFEAELLHE . REOEHULENERINET (last_update_wins), Tz, AT RET—T)bdr.bdr_conflict_history | CFEERRIRETT,

e [bdr.bdr_conflict_history |[CHE#IESNIBFWMICOVTETREISE TS,
e http://bdr-project.org/docs/stable/conflicts-types.html

TRREBAONMITIEHRIEERLELE,

1. BHUENFRELLHEEDEE

2. BARERBICIATLAIONICERIEINIER
7.5.4.2. KA S

write write write write write write  write  write

Conflict

BDRENMEMREIMER
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TROBEFEROEEERRIELELE,

= 7.7 RIAULEFEDINB—Y

HE V] B4

1 PRIMARY KEYZEZIZUNIQUE #l#9 22D ENRILUNIQUE KEYERDITICEEERIFT
TOBREERIILET,

2 L ERF—Hl %Y SNEF—HPHPERSNET-INICHENT,
FHHIERTETHHIRICIHOTEIEFRIINIREERIELET,

3 Bt il 59 BDR CldHEfthHl 9% R— FLTULVELVEDIC,
B F BV THRENRE LB R ERIILET,

4 Ho-1IVigT—4 J—E0T0—NL(PostgreSQLYATLEIR)D
TRO-IBEYNERBRIGEETOFHE TR LET,

5 OvHDFREETY ROV D BOREA AL AEOVIDFREICOWTIREELET,

6 Z0fth BEMICAEREERVT—ADMEENRRELLIGE(C
FHCRABETOAEERIELES,

7.5.4.3. BRI IR

CHELDIRE TREEEERELELL,
7.5.4.4. I®REIF B
1. BEAYATVavnBE LR

FREFERCT—JIL bdr.bdr conflict history |ICIEHREREERT 7M. bdr.log_conflicts_to_table/iIX—Ahon [CERESN TSI LE
FULET,

¥ off[CHOTLVED, postgresql.conflclbdr.log_conflicts_to_table=on I#BEEL. BitHAHEEITLTTE,

nodel/node2MT—AR—AICHEMEL . NIA—REHER T BLHICTFELITY FERITLES,

(nodellcTEIE) (node2|CTEHE)
=# SHOW bdr.log conflicts to table; =# SHOW bdr.log conflicts to table;
bdr.log conflicts to table bdr.log conflicts to table

2. LT —2av RBRESEIDERE

2D BELGEDEBEOREERE L TRILZITOEH. bdr.default_apply_delay/ I A—AZHRELET, CD/ITA—AEHRFETRETL
T -3V 0 RBERRTE LR (SUR)Bo S BN RET,

X SEIDBREETI, BADFEEHEE LTI IENIC2s"ERELTNES,

nodel/node2MDT—AN—AICHERE L. NSA—REHER T BLHICTEIVY FEEITLET.

(nodellZTEHE) (node2ICTEHE)
=# SHOW bdr.default apply delay; =# SHOW bdr.default apply delay;
bdr.default apply delay bdr.default apply delay

3. BDRDE/—FIREERERR

BDRDE/— FEIDL T —a v EE[CEIMEL TS EE bdr.bdr nodes IZRIALTHERLET
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(nodellCTEM)
=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;

-[ RECORD 1 ]--—-=--

node name

node local dsn host=nodel port=5432 dbname=bdrtest

node_status <-- r (IE%) THE_LERHER

node init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <—— r (IE®) THI_LEHER

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelMbfERENTS EEMER

4. BEERT-IIET -5 DER
pgbebch ERIALT, RERCRIATET—IIET—REERLET,

(nodellcTEHE)
S pgbench -1 -s 10 bdrtest
$ psgl -h nodel -d bdrtest

=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000001, 1, 0);

7.5.4.4.1. PRIMARY KEYZ 1z [ UNIQUEHI #

1. INSERT vs INSERT
B BREHE

BL—MEHEaELT. 220E B3/ — FOINSERTARILPRIMARY KEYDJEFE:(E. E—OUNIQEHIKDIE) B2 T— I &IEATIT — A%
BEELELE,

m REEER

B4 L2BVFCHE RBICT—BMER SN ADMRIFShFELE,
mBREREFIE

& /= EhbENFNINSERTEEFTL. INSERT vs INSERT DERESERESEET,

(nodelDF—AR—AASQLER A )
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 2, 0);

(node2MT—RANR—=2AASQLEE A )
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 3, 0);

B&EOJ%E bdr.bdr conflict history |ZFIFALTHERRL. B E DR EETHRLET,

X BHERET-JITEBRAENIDPHE ASh TSR0 —Ne0—-hl. RAAIEIE-FELTRTRLET, LoT ENENDY - INTEITSNE
FSUHDLaVEO-AIV ST DYV UE-FFSUPD VAV ELTERBALET,
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(nodel#Fldnode2@HEBET—JIVICEEEOYDH 1)
=t \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

-[ RECORD 1 ]--————————--

conflict id

local node sysid
local conflict xid
local conflict lsn
local conflict time
object schema
object name
remote node sysid
remote txid

remote commit time
remote commit lsn
conflict type
conflict resolution
local tuple

remote tuple

local tuple xmin
local tuple origin sysid
error message

error sglstate
error querystring
€rror Cursorpos
error detail
error_hint

error context

error columnname
error typename
error constraintname
error filename
error lineno

error_ funcname

INENOT-IIOKREEHEEL. HE

6371561413984311673

3944663

3/765949B8

2017-01-25 10:36:03.787698+09

public

pgbench accounts

6371553825031594764

3960113

2017-01-25 10:32:48.772254+09

2/CA1AD950

insert insert

last update wins keep local
{"aid":1000002, "bid":3, "abalance":0,"filler":null}
{"aid":1000002, "bid":2, "abalance":0,"filler":null}
3944662

RERONEEREZRLET .

¥ RICT-HMERSNEEA-AIL ST D a VMRS TOET,

(nodelDF—AN—2A&FER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance

1000001
1000002
(2 17)

(node2MF—AN—2A%FER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance
1000001

1000002

(2 17)

X last update wins keep local

. INSERT vs UPDATE

A HE

RHOAA LAR VT THZO-NIVRIOEHHE F

—20/)—RTINSERTULE T—REEIHAD/— RTUPDATE L= T—AN B UPRIMARY KEYDEEFF D7 —A&MREELELE,
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W REEER

INSERT/UPDATEDE S WRAE LIS S A ERIETIHINL—AAITOT - ARENBREELGD TENBETT,
B BAELETFIE

TRT-IINEMHREELET,

(nodelDT—ANK—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance filler

1000001 |
(1 1)

(node2MF—ANK—2A%HEER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance filler

1000001 |
(1 17)

&)= EhBENFNINSERT/UPDATEZRZEITL., INSERT vs UPDATE DA EHREIEET,

(nodelMF—ANX—2AASQLEZA)
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 4, 0);

(node2MF—HR—IASQLER A )
=# UPDATE pgbench accounts SET aid = 1000002 WHERE aid = 1000001;

BE&NOJ%Ebdr.bdr conflict history ZFIFALTHERRL. A DR EEHERLET,
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(nodel#Fldnode2@HEBET—JIVICEEEOYDH 1)
=t \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

-[ RECORD 1
conflict id
local node sysid
local conflict xid
local conflict lsn
local conflict time
object schema

] ____________

object name
remote node sysid
remote txid

remote commit time
remote commit lsn
conflict type
conflict resolution
local tuple

remote tuple

local tuple xmin
local tuple origin sysid
error message

error sglstate
error querystring
€rror Cursorpos
error detail
error_hint

error context
error_ columnname
error typename
error constraintname
error filename
error lineno

error_ funcname

6371561413984311673

3944715

3/81295CF8

2017-01-25 10:36:46.780822+09

public

pgbench accounts

6371553825031594764

3960133

2017-01-25 10:33:31.640126+09

2/D1CE6F00

insert insert

last update wins keep local
{"aid":1000002, "bid":1, "abalance":0,"filler":null}
{"aid":1000002, "bid":4, "abalance":0,"filler":null}
3944714

INENOT-IIOREEHEEL, RERERFONBEHRERLET,

(nodelMF—ANX—2A%HER)

=# SELECT * FROM pgbench accounts

aid bid | abalance
1000001
1000002

(2 17)

(node2MT—ANR—AEFER)
=# SELECT * FROM pgbench accounts

| bid | abalance

WHERE aid >= 1000001;
| filler

WHERE aid >= 1000001;
| filler

————————— et e

1000002 | |
(1 1)

PRIMARY KEYDUPDATE CH A LIEFR & TUE— MAITR—EFIFHEROEHISER IO AN T -4 R TET ., O—HILAITIRERELTUT—

YavH(CERIIESN . T-A0BE NN BKBIRENERSNELE,
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(nodelDF—HA—20%4)

LOG: starting background worker process "bdr (6371553825031594764,1,43905,)->bdr
(6371561413984311673,2,"

ERROR: duplicate key value violates unique constraint "pgbench accounts pkey"

DETAIL: Key (aid)=(1000002) already exists.

CONTEXT: apply UPDATE from remote relation public.pgbench accounts in commit
1/2F279190, xid 3941360 commited at 2017-01-10 11:00:22.736985+09 (action #2) from node
(6371561413984311673,2,43865)

LOG: worker process: bdr (6371553825031594764,1,43905,)->bdr (6371561413984311673,2,
(PID 21287) exited with exit code 1

(node2dF—H~R—204)

bdr (6371553825031594764,1,43905,) :receive LOG: starting logical decoding for slot

"bdr 43865 6371553825031594764 1 43905 "

bdr (6371553825031594764,1,43905,) :receive DETAIL: streaming transactions committing
after 1/2F279190, reading WAL from 1/2F279068

bdr (6371553825031594764,1,43905,) :receive LOG: logical decoding found consistent point
at 1/2F279068

bdr (6371553825031594764,1,43905,) :receive DETAIL: There are no running transactions.
bdr (6371553825031594764,1,43905,) :receive LOG: could not receive data from client:
Connection reset by peer

bdr (6371553825031594764,1,43905,) :receive LOG: unexpected EOF on standby connection

X BETHITNED-NIAINLFETHIBRT S FLWE-MIILERRE LS LIICUPDATEY S ENHS

EERRETE. A-NILRINEOL TV — 23 U BRRESNBUVREENEK Tz, FRHTS7HIC. O-NILAIOT—5ZUPDATELEY,

(nodelDT—HNR—2ANSQLER A )
=# UPDATE pgbench accounts SET aid = 1000003 WHERE aid = 1000002;
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| abalance | filler

1000001
1000003
(2 17)

(node2MF—HANR—A%HER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler

————————— T mate e e e

1000002 | |
(117

¥ BmAERBEHSN., ROT-SN6LTIT - aviiREsh T — A0 B A TRIESHD

3. UPDATE vs DELETE
mHAHE
—20/)—FTUPDATELET—AELIF A D/ — FTDELETE LIz T—AN R UPRIMARY KEYDEZ D7 — AR EELELLE,
R R
UPDATE/DELETEDSRE L35 & . UPDATENBRESNELZ,
B REFREFIE
TRET—IINVEMEKRELLET,
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(nodelDT—ANK—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— e e
1000001 |
(1 17)

(node2MF—ANK—A%HEER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— Fm—
1000001 |
(1 17)

&)= FhbENFNUPDATE/DELETEEESTL. UPDATE vs DELETE DA ERESEET,
(nodelMF—RR—AIZSQLEHZA)
=# UPDATE pgbench accounts SET bid = 4 WHERE aid = 1000001;

(node2MT—RANR—AICSQLEHEA)
=# DELETE FROM pgbench accounts WHERE aid = 1000001;

BE&NOJ%EMbdr.bdr conflict history |ZFFALTHERRL. A DR EEHERLET,

(nodelFzldnode2MiEBET—IICHEEOINE )
=# \x

=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

-[ RECORD 1

conflict id

local node sysid 6371561413984311673

local conflict xid 0

local conflict 1lsn 3/8BF7BA38

local conflict time 2017-01-25 10:37:45.561678+09
object schema public

object name pgbench accounts

remote node sysid 6371553825031594764

remote txid 3960157

remote commit time 2017-01-25 10:34:30.564936+09
remote commit 1lsn 2/D9831CCO0

conflict type update delete

conflict resolution skip change

local tuple

remote tuple {"aid":1000001, "bid":4, "abalance":0,"filler":null}

local tuple xmin
local tuple origin sysid
error message
error_sglstate
error_querystring
€rror Cursorpos
error detail

error hint

error context

error_ columnname
error typename
error_ constraintname

error filename
error lineno
error funcname
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INFNOT-TINDIREERERL. REREBFONEBEERLET,
% DELETE#&DUPDATEDNHEZESNTLET,

(nodeldT—HAR—A=HER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

————— B

(0 17)

(nodelDT—HAR—AEHER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

¥ skip change : ZEZEEMRL. WEINE

. INSERT vs DELETE
B AR
—20/—RFTINSERTLET—ANEI FAD/— FTDELETESN T —ALRUPRIMARY KEYDIEZEFF D — ARIERIELE L,
W REEER
DELETEDLEENIEESNE UL, AR EDIREICOVTEIVATLIAOTN O HEER TR ENTEERATLE,
B A FELEFIE
TRT-IIVEMEREELET,

(nodelDF—ANR—A%RER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— Fmm
1000001 |
(1 17)

(node2dF—ANK—AE/ER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— o
1000001 |
(1 17)

B /=R DENEFNINSERT/DELETEZZESTL. INSERT vs DELETE DFE SR AESEET,

(nodelMF—AX—-RICSQLEIZA)
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 5, 0);

(node2®7T—AR—AIZSQLEHA)
=# DELETE FROM pgbench accounts WHERE aid = 1000002;

BE&OJ%Ebdr.bdr conflict history IZFIFALTHEEREL. A DHREEHRLET,

X BE IR RFEATLE,
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(nodelFzldnode2dm BB ET—JIWIFAATHHE AShizy)
=# \x

=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

INENDOT-TIOKEEHEELET,

(nodeldT—HAR—A=HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid bid | abalance | filler

1000001
1000002
(2 17)

(node2MT—ANX—2A&HFER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid bid | abalance | filler

1000001
1000002
(2 17)

5. DELETE vs DELETE
mHAHE
20MRED/)— FTEITSNEZDELETEN R UPRIMARY KEYDIEZF DT —A&HIBR T3 — AEREELELE,
mREERER
DELETE/DELETENFRE LIEIBE . HADDELETENEIESNNIEESE T LELE,
mBREEEFIE
TRT-IINVEMERKELLET,

(nodelDT—ANK—2A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— e e
1000001 |
(1 17)

(node2MF—ANK—A%HEER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— Fm—
1000001 |
(1 17)

B )— EHODENFNDELETERZESTU. DELETE vs DELETE DS EHEIEET,

(nodelMF—RR—AIZSQLEHZA)
=# DELETE FROM pgbench accounts WHERE aid = 1000001;

(node2MT—RANR—AICSQLEHEA)
=# DELETE FROM pgbench accounts WHERE aid = 1000001;

B&NOJ%Ebdr.bdr conflict history IZFFALTHERL. A DR EEHERLET,
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(nodel#Fldnode2@HEBET—JIVICEEEOYDH 1)
=t \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

-[ RECORD 1 ]-—===——=———-

conflict id

local node sysid 6371561413984311673
local conflict xid 0

local conflict 1lsn 3/A193CA88

local conflict time 2017-01-25 10:39:07.794699+09
object schema public

object name pgbench accounts
remote node sysid 6371553825031594764
remote txid 3960197

remote commit time 2017-01-25 10:35:52.78243+09
remote commit lsn 2/EBE9A388

conflict type delete delete
conflict resolution skip change

local tuple

remote tuple {"aid":1000001, "bid" :null, "abalance":null,"filler":null}
local tuple xmin

local tuple origin sysid

error message

error sglstate

error querystring

€rror Cursorpos

error detail

error_hint

error context

error columnname

error typename

error constraintname

error filename

error lineno

error_ funcname

INENOT-IIOREEHEEL, RERERFONBEHRERLET,

¥ O-HILEID)— EHhHDODELETERNERSN TLET,

(nodelDT—HAR—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

(node2MFT—ANK—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

¥ skip change : EEEERL.WESNE

75442.5 8B % —H K
1. SHEF-Hlfosa
A HME
120/ = RTHEF MDD ERSNZT—TCHULTT—AEREAL, LERT-HEADEI AN/ — RICREESNBHEIC, £3FHD/—FIC

BLWTHEBF—DSRETHET-IINOT-AZEIRTZ_ET SMEF—FIRNERSNET-IIADT -2 AL S EF—S B ET-TIIC
WIBT-HHEIRERESEET,
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W REEER

HERF—FIRIOER T DMEBNEESNZIZETEBDRTIRIIS—(CHH T, TIPSR —Fl#E RDIKEEICIDELLE,
B BAELETFIE

TROBRTFEREROIT-IINEERLET.

(nodelNF—AN—AICHEHE)
=# CREATE TABLE parent (id integer primary key);
=# CREATE TABLE child(id integer primary key, parent id integer not null references

parent (id) ) ;
=# INSERT INTO parent (id) VALUES (1), (2);
=# INSERT INTO child(id, parent_id) VALUES (11, 1),

&)= FhDENENINSERT/DELETEREITL. S EBF—HIHORBMEERESEET,

¥ nodelMDNINSERTIEFnode2 Tld, FT—IINTSBEINTVIHRNEFEET. node2MDELETEFnode1 TS LTIV EHR T -3 %HIBRLEL
SELTVBDT., TNEFNERH ELBNET,

(nodelMF—RR—AIZSQLEHZA)
=# INSERT INTO child(id, parent id) VALUES (21, 2);

(node2MT—RANR—AICSQLEHEA)
=# DELETE FROM child WHERE parent id = 2;
=# DELETE FROM parent WHERE id = 2;

INENOT-IIOKEEHEEL ., HERERFONEBEHREIRLET,

(node2MF—RNR—2A&HER)
=# SELECT * FROM child;
(nodelNFT—HANR—2A%FER) id | parent id
=# SELECT * FROM child;
id | parent id
____+ ___________
1 (2 17)
21 | 2

(2 17) =# SELECT * FROM parent;
id

=# SELECT * FROM parent; ———
id 1
- (1 17)
1
X NERF—HIFHERDT—ANchi1dT—TIUCHFEET S,

7.54.4.3. Hith %
1. HHthHIRIDRE
mHRAHE
Pt BBAR CHZ2 0D TR ERBD/— RILRIEFICT—JILCINSERTL, /— REEDT - AN FEETET — ABRELLET
B REEER

—20/)—FTINSERTENET—AEEI A D/ — FICRBRS BB CHHMFIRSE R DR EL, /- FEOEGEI SN ET ., BREEHIETRE
DICFARL—ITOT—HBEN B ERERBBLHIENLETT,

BRAEEFIE
TREOHHHIREF OT-TINEERLET,
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(nodelMT—AXR—AIZSQLEEA)

=# CREATE TABLE sample (aid integer primary key, range daterange, price integer);
=# ALTER TABLE sample ADD EXCLUDE USING gist (price WITH =, range WITH &&);

’

&/ FhHENENINSERTEREFTL. HHFIRIDH SR ESEET,

3 [2012-04-18 ~ 2012-04/20]DEARIN R & LT WVBHICHEthHIFI B R ER L TULET,

(nodelMF—RAR—AICSQLEZA)
=# INSERT INTO sample VALUES (1, '[2012-04-16, 2012-04-20]"', 10000);

(node2MF—RR—AICSQLEEZA)
=# INSERT INTO sample VALUES (2, '[2012-04-18, 2012-04-23]', 10000);

(nodel#zlnode20iE A& BET—IIVICEREOTHH AEhigly)
=# \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

EINENOT-IIOREEHEEL. AR EROMEBEREILET,
X o/ — FCRTSNET - EHERBIIIRC. FHERNFELEL. BDRICLS/ — FRIDEHICIESNES

(nodelDT—AN—2A%HER)
=# SELECT * FROM sample;

[2012-04-16,2012-04-21) | 10000
(1 17)

(node2MT—AN—&HER)
=# SELECT * FROM sample;
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(nodelDF—HA—20%4)

bdr (6371561413984311673,2,42879,) :receive LOG: starting logical decoding for slot

"bdr 42892 6371561413984311673 2 42879 "

bdr (6371561413984311673,2,42879,) :receive DETAIL: streaming transactions committing
after 1/15D41640, reading WAL from 1/15D413BO

bdr (6371561413984311673,2,42879,) :receive LOG: logical decoding found consistent point
at 1/15D413B0

bdr (6371561413984311673,2,42879,) :receive DETAIL: There are no running transactions.
bdr (6371561413984311673,2,42879,) :receive LOG: unexpected EOF on standby connection
LOG: starting background worker process "bdr (6371553825031594764,1,42892,)->bdr
(6371561413984311673,2,"

ERROR: conflicting key value violates exclusion constraint "sample price range excl"
DETAIL: Key (price, range)=(10000, [2012-04-18,2012-04-24)) conflicts with existing key
(price, range)=(10000, [2012-04-16,2012-04-21)).

CONTEXT: apply INSERT from remote relation public.sample in commit 1/194FBC20, xid
3940666 commited at 2017-01-06 16:12:28.275376+09 (action #2) from node
(6371561413984311673,2,42879)

LOG: worker process: bdr (6371553825031594764,1,42892,)->bdr (6371561413984311673,2,
(PID 27843) exited with exit code 1

(node2dF—H~R—204)

LOG: starting background worker process "bdr (6371561413984311673,2,42879,)->bdr
(6371553825031594764,1,"

ERROR: conflicting key value violates exclusion constraint "sample price range excl"
DETAIL: Key (price, range)=(10000, [2012-04-16,2012-04-21)) conflicts with existing key
(price, range)=(10000, [2012-04-18,2012-04-24)).

CONTEXT: apply INSERT from remote relation public.sample in commit 1/15D41640, xid
3957701 commited at 2017-01-06 16:09:10.299493+09 (action #2) from node
(6371553825031594764,1,42892)

LOG: worker process: bdr (6371561413984311673,2,42879,)->bdr (6371553825031594764,1,
(PID 29311) exited with exit code 1

bdr (6371553825031594764,1,42892,) :receive LOG: starting logical decoding for slot

"bdr 42879 6371553825031594764 1 42892 "

bdr (6371553825031594764,1,42892,) :receive DETAIL: streaming transactions committing
after 1/194FB9D0, reading WAL from 1/194FB700

bdr (6371553825031594764,1,42892,) :receive LOG: logical decoding found consistent point
at 1/194FB700

bdr (6371553825031594764,1,42892,) :receive DETAIL: There are no running transactions.
bdr (6371553825031594764,1,42892,) :receive LOG: unexpected EOF on standby connection

X B/ FTHIFIE RO FELE L. BDRICLSEHDEIMSN TLES FHOLWIE- TN ETI0- NI TV ERIREIEEEETS

HHBROREEERIETHHIC, HBIOT—5ZUPDATELET

(nodelMF—RAR—AICSQLEFZA)
=# UPDATE sample SET range '[2012-04-11,2012-04-16]"' WHERE aid

(node2d7—ANR—AICSQLEHA)
=# UPDATE sample SET range '[2012-04-23,2012-04-29]"' WHERE aid
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(nodelDT—ANK—A%HER)
=# SELECT * FROM sample;

[2012-04-11,2012-04-17)
[2012-04-23,2012-04-30)

(node2MFT—ANK—A%HER)
=# SELECT * FROM sample;

[2012-04-23,2012-04-30)
[2012-04-11,2012-04-17)

75444.90-1\sT—48
1. J0-NILBT—A0%4&
AR
A=LPO—NLTF =) O1EERN)— FETERGSIKET, thd/— FICFEELBVO-ILERIAULLIG S [CHRETIRE DT —AERILLELE,
W REHER

LIV —2avd/— RCRBOO-IWEFELBIMES . I5-ICBNET . I5-&fETBICE IRV -2 AITORMENREL I HIEEN
WETY,

B BREREFIE
FRICERLEEO—ILTT—JIVEE R LET,

(nodelMF—RR—AIZSQLEHZA)
=# CREATE ROLE testuser SUPERUSER LOGIN;
=# \c testuser
=# CREATE TABLE testOl (id integer primary key);
=# \d
I—Yavn—&
A¥—% | A&Hl
—————————— e it
public | test0l | =7 | testuser
(1 17)

(node2MF—RR—AIZSQLEHZA)
!
YL—2avhienEEh.

¥ O-IBERLTIT -3 ReBLBLOT, TOO-ITERSN T LTI —YavsdgEBoL

T—AR-20VEHZA L. ERRORDEF L CH SN TN EFR SN RELTVET,
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(node2MF—/~—20%4)

LOG: starting background worker process "bdr (6371561413984311673,2,42879,)->bdr
(6371553825031594764,1,"

ERROR: role "testuser" does not exist

CONTEXT: during DDL replay of ddl statement: CREATE TABLE public.test01l (id
pg catalog.int4 , CONSTRAINT testOl pkey PRIMARY KEY (id) ) WITH (0ids=OFF)

apply QUEUED DDL in commit 1/15DD2278, xid 3958054 commited at 2017-01-06
17:37:58.608995+09 (action #2) from node (6371553825031594764,1,42892)
LOG: worker process: bdr (6371561413984311673,2,42879,)->bdr (6371553825031594764,1,

(PID 30136) exited with exit code 1

X ERESEFRLC Rao0-iMEfsish i, B &3ERTS

L7 —YaveBRASE3EHIcO—ILBEDTO— LT -3 EER LET,

(node2dF—AR—2AIZSQLEHRA)
=# CREATE ROLE testuser LOGIN;
=# \d

J—Yavn—&

£l

7.5445.0990FREETYFOYY DS B

1. OYHOFEEETYRAYD DG

—20/)—FTERFLEOYIELS A AD/— FTEGFLZOVIHN, TYROYIIRREE S — ABREELELL,
W REEER

B3/ - RCETSNE MU FD0av Ty kv IKRENFKE LIS E OvIN EIREN2FTAVI BN R AELET ., PostgreSQLICHIVT
FYROWHRELEIGE . TYROYIESIERCT ST avh BE8TO—ILIWOShETH, B33/ — RETHRAELEFYROWIZOWTIE
BRHETEGLES, OVDFBRENMREET,

B BARETIE
TRT-TIVENGRELLET,

(nodelMT—ANR—AIZSQLEZA)
=# CREATE TABLE sample (aid integer primary key, range daterange, price integer);

=# ALTER TABLE sample ADD EXCLUDE USING gist (price WITH =, range WITH &&);
=# INSERT INTO sample VALUES (1, '[2012-04-16, 2012-04-20]"', 10000);
=# INSERT INTO sample VALUES (2, '[2012-04-21, 2012-04-30]1', 12000);
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(nodelDT—ANK—A%HER)
=# SELECT * FROM sample;

[2012-04-16,2012-04-21)
[2012-04-21,2012-05-01)

(node2MFT—ANK—A%HER)
=# SELECT * FROM sample;

[2012-04-16,2012-04-21)
[2012-04-21,2012-05-01)

120)—khoT=JIVEOYI L, B3/ AD)— FhbBIZUPDATERRITL, AV EFBDHEEZ (12 EHRALET, AVUNERIREINSET.BDR
BEATOCAZOVDEFENRELET,

(nodelMT—RANR—AICSQLEHEA)

=# BEGIN;

=# LOCK TABLE sample IN ACCESS EXCLUSIVE MODE;
=# SELECT pg_sleep(10);

=# END;

(node2®7—AR—AICSQLEHA)
=# UPDATE sample SET price = 14000 WHERE aid = 2;

(AVDFFEROTEHREDTNE ASNEL)
=# \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

75.446.2 Dt
BEMCEARRHEERVT-I0EENRELLEH AR UTHRELEALTFHTHETILENDIET.
X LT —0a IR ERIRT B EN T RE CHAL MR T IRICINERNBETT,

HE RIA-4 A

1 bdr.do_not_replicate(boolean) | CO/INTA=A Y EEFED FSUYD Va3V TITONEEE(L,
)= EADLTIT =300 IcF1—ICEHEIN 0,

=# CREATE TABLE test (id int primary key, name text);

=# \q
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(nodelllxLTMHdH LI— FEMEET)
$ export PGOPTIONS='-c bdr.do not replicate=on'
$ psgl -h nodel bdrtest
=# INSERT INTO test values(l, 'test');
=# SELECT * from test;
id | name

(node2(CIFRBRENTWVENEERERR)
=# SELECT * from test;

BHE ISP ] 571
2 bdr.skip_ddl_replication(boolean) | DDLICLREEREDLTIT—2avEAFyTST3,
—En/)— RFDH(CDDLEEFTULEVMEEICE R,
2—=1\—=1—HDHH &R E T HE,

(nodellZO# T—T IV &E1ERL)
BEGIN;
SET LOCAL bdr.skip ddl replication = true;
CREATE TABLE skip (id int primary key, name text);
END;
\d
I—Yavn—&
AF—=7 |

sample 7—7 postgres
public i 57— postgres

public 7—7 postgres
(3 17)

(node2lClFREENT VG CEEERR)
=# \d
J—avn—&
eI

sample | ¥=7J | postgres
test F—=7J | postgres

BHE AP St 5t

3 bdr.permit_unsafe_ddl_commands(boolean) | ®EICLTIT =23V TERVWAF—YDEBZFRI T3,
A—=I\—1—-HYDHHERETHE,
UTDEBT 74V FCRETNEFRI SN TRV ITVEEITATHE,
* CREATE TABLE AS
* ALTER TABLE ... ADD COLUMN ... DEFAULT
* CREATE MATERIALIZED VIEW
* REFRESH MATERIALIZED VIEW
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(T4 TRIZ—EHD)
=# CREATE TABLE test2 AS SELECT * from test;
ERROR: CREATE TABLE AS is not supported when bdr is active

(IS—MHERBVCEERHESR)

=# BEGIN;

=# SET LOCAL bdr.permit unsafe ddl commands = true;
=# CREATE TABLE test2 AS SELECT * from test;

=# END;

7.5.4.5. iR

—HOBE VT, BERIVGVEMENRE TR, R TRIREDEELBW -V TRIRAIREEERET,
7.5.5. /- FEEtEIH

7.55.1L RO B K

B/ - FTREBSNSDIARIRENNL/ - FICEENRELLISATE, /- FTRGF AT RNEN EHERLET, Fo. BENRE UL/ - FED5ARIRE
[CEIRSE3FIEEHRLET.

7.5.5.2. RIERNE

RIREETI>2 B TSN ZBDRISARICH LT, TEeeEELELE,

1. J—FEE
2. J—FEIR
nodel node?
<:> 0. initial state
Bi-Directional Replication
<x> q ot dem
Bi-Directional Replication
Bi-Directional Replication
7.5.5.3. RiIIRE

cHoQBRIE TRETEERELELE,
7.5.5.4. IR FIE
75541./)—-FEE

1. BDRO%/— FIKRERERD

BDRDZE/— DL TG —aVvhEEICEIMELTIVACERTbdr.bdr nodes |T—FIVERWTHEZELET,
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(nodellCTEM)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]--—-—- +--—-———

node name | nodel

node_local dsn | host=nodel port=5432 dbname=bdrtest

node status |

<-— r(IE%) THI_LERER

node init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest
node status r

<-- r(IE%) ThHI_ =R

node_init from dsn | host=nodel port=5432 dbname=bdrtest
<-- nodelhbfEpieN TIVBE&HERR

2. BEEAT—IIVET—ADIER
pgbebchZF|IALT., MREBFICFIATET—INET—3EERLET,

(nodellCTEME)

$ pgbench -i -s 10 bdrtest

pgbenchZRMALT, /—FLEFSUFD VaVERGIICETLET, /- RAICEENRELZZEIC, /- RLUIHUTEITLE NS VTD YavIC
IS—HEETINENEHERELES,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

4. )—FEE

)= 2 TCENETBPostgreSQLEEIESEET,

(node2(CTEME)

$ pg_ctl stop -m i

waiting for server to shut down
server stopped

5. J—R1onJpEsR
J—R2EERFICHASNIOTAVE— IR LET, TRAVE—JRBHEATNETH, pgbench® b5 UHD VaVE##E L TEITRIAETT,
$ tail -f [PostgreSQLOAYIPMIL]

LOG: starting background worker process "bdr (6367633348875313343,1,34478,)->bdr
(6369931070716042622,2,"

ERROR: establish BDR: could not connect to server: Connection refused
Is the server running on host "node2" (192.168.1.3) and accepting
TCP/IP connections on port 54327

6. BDRD%E/— FKAERERR

J—R2EE#®., /- FRENEILTEINENE bdr.bdr nodes IT—JILVERVTHEZELET,
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(nodelNF—AN—AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]J-—-----

node name

node_local dsn host=nodel port=5432 dbname=bdrtest

node status

node init from dsn

-[ RECORD 2 ]-—--——-

node name

node local dsn host=node2 port=5432 dbname=bdrtest
node status T <-- r (EE)DRENFE
node_init from dsn | host=nodel port=5432 dbname=bdrtest
¥ REEILIHER TEERATLE,

7. J—ROYIDEEL

EENFE UL/ —F2EY)NE LTS8, Tbdr.bdr_part by node_names IBA#EETLET,

(nodelDF—HNR—AILHEHRE)
=# SELECT bdr.bdr part by node names (ARRAY['node2']);
bdr part by node names

8. /—FoYInNEE UFER R

J—RFOYINEELEE R % bdr.bdr nodes |T—FIVERWTHERLET,

(nodel DT —AN—AICHEHE)

=# SELECT node name, node local dsn , node status, node init from dsn FROM
bdr.bdr nodes;

-[ RECORD 1 ]-=-———-

node name

node local dsn host=nodel port=5432 dbname=bdrtest
node status

node init from dsn

-[ RECORD 2 ]-—-—-——-

node name

node local dsn host=node2 port=5432 dbname=bdrtest
node_status k <-- k (HIBg) THBI_LEREE
node_init from dsn host=nodel port=5432 dbname=bdrtest

9. YATLAAATDET—HHEIRR

AFIEIHEZESNZFIETEHNEEAH, HIFRIREED/— kD Tbdr.bdr nodes IT—FIUIFZHOTIVRE/— FEIBNEITTERVVEHE EML
AL TT, BDRMDIssues Clbdr.bdr connections IOT—AHHIRTEIENMZRESNTWVEDT, CH0EEEMBFIECTNETLET, 4
FTEEEISETEL,

® https://github.com/2ndQuadrant/bdr/issues/97
e https://github.com/2ndQuadrant/bdr/issues/126

(nodelDF—HR—AITHEHE)
=# DELETE FROM bdr.bdr connections USING bdr.bdr nodes WHERE node status = 'k' AND"
(node sysid, node timeline, node dboid) = (conn sysid, conn timeline, conn dboid);

=# DELETE FROM bdr.bdr nodes where node status = 'k';
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FIELITEITU Iz pgbench [CIS—DRELTHVEEHERLET RRIAETRIS—FRELFEATLULE,
7.554.2.)—F#IA

BDR/—FOEIRAEV/—FEINTIEE ., BFE/— FOT—IR-ALEIAEES/ - FOT—AR-ANAF—IH LV T2 ERHASEILENBDET, /—FEOD
F=AIE—(C[E, REIE-EYEIE-D220F ENHDET .

® http://bdr-project.org/docs/stable/functions-node-mgmt.htmI#FUNCTION-BDR-GROUP-JOIN

%= 7.8 AE—WMB A%

HE JE-m#&{ St -
1 bdr.bdr_group_join B | A—HhIEELE/— RAT—AR—ADAF—IET—HH VT 1F pg_dumpIYYRICHEHY
BMET
2 bdr_init_copydYVF A-YPEELE/—FEDETOT—IR—-2A0IE-=miE pg_basebackupdvYUF
[CHE &

m EHEIE-(CLBER
1. FSUYDYaVEST

pgbenchZERMALT, /—FLEFSUHD aVERIRHIICEITLET, /- R2AEIRTIRRIC. /- FLICH UL TRITLE MUY D Y3V oz b hb
ENEHERERLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—R2MPostgreSQLIEEEN

/=2 L TCENMET BPostgreSQLEREEISEET,

$ pg_ctl start

3. BDROEXE

)= 207 —AR—-2AMbBDRZHIBRL. BDRILAEMEEZHIBRULET,

(node2dF—ANR—AITHEHE)
=# SELECT bdr.remove bdr from local node (true);
WARNING: forcing deletion of possibly active BDR node
NOTICE: removing BDR from node
NOTICE: BDR removed from this node. You can now DROP EXTENSION bdr and,
if this is the last BDR node on this PostgreSQL instance, remove bdr from
shared preload libraries.
remove bdr from local node

=# DROP EXTENSION bdr;
DROP EXTENSION

4. F—RAR—HIB
BDRTHIALEF—AX-2%HIBRLET,

(node2MF—AN—AICHEHE)

=# DROP DATABASE bdrtest ; X ERDETHD. BIFRTERMERIPostgreSQLERILE)
DROP DATABASE

5. TRAR-ANDBEER

Page 275 of 285


http://bdr-project.org/docs/stable/functions-node-mgmt.html#FUNCTION-BDR-GROUP-JOIN

PostgreSQL Enterprise Consortium

BDRTHIFATST —AX-AEBEERLET.

(node2dF—ANR—AITHEHE)

=# CREATE DATABASE bdrtest;

6. BDRAEZE
ENELEBDREBEAMILLET,

(node2MF—AN—AICHEH)

=# CREATE EXTENSION btree gist;
CREATE EXTENSION

=# CREATE EXTENSION bdr;

CREATE EXTENSION

7. J—FoEmM

J—REEMAEIRSEZ%EH. Tbdr.bdr group join |BEAEEITLET,

(node2dF—HN—AICHEHE)
=# SELECT bdr.bdr group join(
local node name := 'node2',
node external dsn := 'host=nodeZ port=5432 dbname=bdrtest',
join using dsn := 'host=nodel port=5432 dbname=bdrtest'
)7
bdr group join

8. /—REBMDFEREFS
J—FhBMENEIeEZE T3, Mbdr.bdr_node_join_wait_for_ready |BA#EEITLET,

(node2M7—3R—2ICH#E)
=# SELECT bdr.bdr node join wait for ready():;
X MIUYDVAVNRTROGE . EREEHOBRIRIEEN.

nodel®PostgreSQLAYIPMILIC T EEAVE—INH SN BEIHOLENBHIRSNFEA,

(nodelMAYAvt—Ik#r)
LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIXYRTEITHD IS UHDVaVEFILTHE, FEEATAVE- IR e EIBREIFAIASNET,

(nodel®OYAvt—Jk#E)
LOG: logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.
LOG: exported logical decoding snapshot: "00046FEO-1" with O transaction

9. BDRODE/— FIKAEREER

J—R2hEmEn=CE& bdr.bdr nodes IT—FIDIEHRNHFERLET,
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(nodelNF—AN—AICHEHE)

=# SELECT node name, node local dsn, node status, node init from dsn FROM bdr.bdr nodes;
-[ RECORD 1 ]--—-—-

node name

node_local dsn host=nodel port=5432 dbname=bdrtest

node status <-- r(E%) THho_LarER

node init from dsn

-[ RECORD 2 ]-—--——-

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE®) ThHd_tEmER

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelh bk
BENTIVBLERER

m YEIF-(CL31EIR

==

1. MUYDYaVEST

pgbenchZRMALT, /—RLEFSUFD L aVERIRIIICEITLET, /- R2ACEIRTBRRIC, /- FLICH UL TRITLE MUY D Y3V oz bbb
ENEHERERLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest
starting vacuum...end.

2. J—F2MPostgreSQLIZFILFERR

)—F2 ETEIMETBPostgreSQLAMEIELTWVBCEERESRLET,

(node2(CTEHE)
$ pg_ctl status
pg ctl: no server running

3. WEIE-0EmE

J—F2ETIbdr_init_copy] ¥V F%#ZE{TL. nodel EOIE—EEEFLET,

(node2lCTENE)
$ rm -rf $SPGDATA/*
$ bdr init copy -D SPGDATA -n node2 -h nodel -p 5432 -d bdrtest
—--local-host=node2 --local-port=5432 --local-dbname=bdrtest
bdr init copy: starting
Getting remote server identification
Detected 1 BDR database(s) on remote server
Updating BDR configuration on the remote node:
bdrtest: creating replication slot
bdrtest: creating node entry for local node
Creating base backup of the remote node...
50357/50357 kB (100%), 1/1 tablespace
Creating restore point on remote node

Bringing local node to the restore point
FUYDYavOERIEYRLET,

Initializing BDR on the local node:
bdrtest: adding the database to BDR cluster
All done

nodel®PostgreSQLAYIPAILIC T EEAVE—INH AEN4 . B IHOLENBHIRESNFEA,
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(nodel®OY*ytz—Itk#E)

LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIXYRTEITHD M UHDVaVEEIETRE, FREATAVE- U heh, BIBRENFBSNET,

(nodelMAY Ayt — Stk #

LOG: logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.

STATEMENT: SELECT

pg _create logical replication slot ('bdr 25434 6369931070716042622 2 25434 ', 'bdr');

4. BDRO%/— RIKREFESR

J—R2hEmEn=CE& bdr.bdr nodes I T—FILDIEHRNHFERLET,

(nodelNF—AN—AICHEHE)

bdrtest=# SELECT node name, node local dsn, node status, node init from dsn FROM
bdr.bdr nodes;

-[ RECORD 1 J--———-

node name

node local dsn host=nodel port=5432 dbname=bdrtest

node status <-- r(E%) Tho_LerE:R

node init from dsn

-[ RECORD 2 ]----—-

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE®) ThHd_tEmER

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhn{E
BENTNBILZHER

7.5.5.5. BRI R

/- FEENREULERCE, D/ — FTRFSUYD Y3V EiGRIT I ENAIRET L, [BE/— FEEIBSEILHICRT - A BENRE SN TS Y ATLNS
OYOT—SHIBRIBETLE,

7.5.5.6. &

/- FEE®RBIVEIBRICODLERTIRE T RENIS—NHASNET,

=# CREATE TABLE test2 (id int);

ERROR: No peer nodes or peer node count unknown, cannot acquire global lock
HINT: BDR is probably still starting up, wait a while

7.6. BDR4&REAREE
7.6.1. EH BRI &R

7.6.1.1. RILA M

FHBIBOROFRDI- AT —XThS, BLATYVBRBLORFALTVr —YaVBRECHISEH I TIOL AR AR EE NI IR R EEREBLE LD
¥

76111LRIAAE
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SEIF 2014 FEERIREE (R AME) [CREBEINEERER-VUAR—ILEORRIER (G EE76.95ms ., i8ilE0.16Gbits/s) #HEIC, UTOLILRE
HEELUpgbench®#EITLELE,

Delay and bandwidth
between Japan and

Delay and bandwidth
between Japan and

Singapore Singapore
nodel node2 nodel node2
— =
Bi-Directional Replication Streaming Replication

Delay and bandwidth
between Japan and
Singapore

=N =

BEOAN-IVILTr—0avTHNE. BEFHHIVERTLZVGEERIVAR-ILOIAR /- RCEHEREERTILENHDETH. BDRTERFIO/ -
RICH U TEHERERET SN AT HETT,

7.6.112. &R HEE
CHELDIRE THREEEEMELELL,
7.6.1.1.3. %R F IE

1. IREBEE

pgbenchEE{TTEREITIVET, (BDR, SRIREMA)

# pgbench -i test -U postgres -s 10

NOTICE: table "pgbench history" does not exist, skipping
NOTICE: table "pgbench tellers" does not exist, skipping
NOTICE: table "pgbench accounts" does not exist, skipping
NOTICE: table "pgbench branches" does not exist, skipping

creating tables...

100000 of 100000 tuples (10 done (elapsed 0.25 s, remaining 0.00 s).
vacuum. . .

set primary keys...

done.

nodel, node2tHICT—TILHMER SN TR EERERLET,

# psgl -U postgres test -c "\d"
W—-vavo—%&

pgbench_accounts =7 postgres
pgbench branches =7 postgres
pgbench history =7 postgres
pgbench tellers =7 postgres

# /usr/pgsql-9.4/bin/psql -U postgres -h node2 test -c "\d"
J—avn—&

pgbench_accounts =7 postgres
pgbench branches =7 postgres
pgbench _history =7 postgres
pgbench_tellers =7 postgres

FIRHIR R P BEREETVET .
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(clientldnode2@I+:EEDH HIR)

tc gdisc add dev eth0 root handle 1:0 htb

tc class add dev ethO parent 1:0 classid 1:10 htb rate 160Mbit

tc filter add dev ethO protocol ip parent 1:0 prio 1 u32 match ip dst 192.168.0.12/32
flowid 1:10

tc gdisc add dev eth0O parent 1:10 handle 10:1 netem delay 38ms lms

(nodelldnode2mI+:EEDH FIFR)

tc gdisc add dev enp0s25 root handle 1:0 htb

tc class add dev enp0s25 parent 1:0 classid 1:10 htb rate 160Mbit

tc filter add dev enp0s25 protocol ip parent 1:0 prio 1 u32 match ip dst 192.168.0.12/32
flowid 1:10

tc gdisc add dev enp0s25 parent 1:10 handle 10:1 netem delay 38ms lms

(node2(d/— FAITEEELHIR)

tc gdisc add dev enp0s25 root handle 1:0 htb

tc class add dev enp0s25 parent 1:0 classid 1:0 htb rate 160Mbit

tc gdisc add dev enp0s25 parent 1:0 handle 10:1 netem delay 38ms lms

IR R LU TOLSIBIREICANET,
% 7.9 miEHIREZEORYFI—DIER

Client/Server client nodel node2
client — EIE:0.5 ms JEIE: 76ms
IS 934 Mbits/s | FRIEME: 160 Mbits/s
nodel JEIE:0.5 ms - BEIE:76ms
IR 934 Mbits/s NS 160 Mbits/s
node2 JEIE: 76ms EHE:76ms -
IS 160 Mbits/s | HigilE: 160 Mbits/s

2.

LRV 254 LHEER
BHIIIDISEREEHELET,

# time psgl -h nodel -x -c "UPDATE pgbench branches SET bbalance = bbalance + 100 WHERE
bid = 1" test
UPDATE 1

real Om0.025s
user Om0.001s
sys Om0.001s

# time psgl -h node2 -x -c "UPDATE pgbench branches SET bbalance = bbalance + 100 WHERE
bid = 1" test
UPDATE 1

real
user
sys

Om0.259s
Om0.001s
0m0.000s

(RYPI—DEECHEVVARVAME T LTS EE/HER)

3. SRIREBODHEESAER

JEREASRERHE DY AR —ICx LCpgbenchE#EMELET,

Page 280 of 285



PostgreSQL Enterprise Consortium

# pgbench -U postgres -p 5433 -h node2 -s 10 -c 10 test -T 180
scale option ignored, using count from pgbench branches table (10)
starting vacuum...end.

transaction type: TPC-B (sort of)

scaling factor: 10

query mode: simple

number of clients: 10

number of threads: 1

duration: 180 s

number of transactions actually processed: 3078
latency average: 584.795 ms

tps = 17.042442 (including connections establishing)
tps = 17.057455 (excluding connections establishing)

4. BDRIREEDMEHEEAER

FRADFEELTVBHEERTRHIC. Tbdr.bdr_conflict_history |1 * SR LS BEMERERLET,

# psql -h nodel -x -c "SELECT count (*) FROM bdr.bdr conflict history;" test
-[ RECORD 1 ]
count | 52265

# psgl -h node2 -x -c "SELECT count (*) FROM bdr.bdr conflict history;" test
-[ RECORD 1 ]-
count | 132935

BDRIREED/—FlCpgbench #EELET,

# pgbench -U postgres -h nodel -s 10 -c 10 test -T 180
scale option ignored, using count from pgbench branches table (10)
starting vacuum...end.

transaction type: TPC-B (sort of)

scaling factor: 10

query mode: simple

number of clients: 10

numpber of threads: 1

duration: 180 s

number of transactions actually processed: 16677
latency average: 107.933 ms

tps = 92.598796 (including connections establishing)
tps = 92.602290 (excluding connections establishing)

BRENREELTVEVIEZHEELET,

# psql -h nodel -x -c "SELECT count (*) FROM bdr.bdr conflict history;" test
-[ RECORD 1 ]
count | 52265

# psql -h node2 -x -c "SELECT count (*) FROM bdr.bdr conflict history;" test
-[ RECORD 1 ]-
count | 132935

76114 R3EHR
KIREECIIA T ERERT SN R E LI,
o LARYZEA LOER
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BLATo0—NCEEHIIVEERITRIBETHIH. LARY AR LEER T e H K FELE,
e TPSOM L

LARY A4 LhME SN2z, TPsoE EXRonFELE,
"17.057455" -> "92.602290" ($45.44%)

L. AR CE A ROBCEREERE LRSI RELBVLIIC LRzt COLIBRRICBEDERNNET,

AFFECHEALTLSpgbench (TCP-B340) DL, BEMEICH LTMELTUNKIIBNEDSE  ERES THAEHRRITEENTELGLVESD, HEXRFCTH
EHRELBVERIBETY,

B BHFITET—IINEMAEILHT7%

7.7. F&H

7.7.1. BDRIREEZEWH

AREETIE. BOROAE DB MBIV ERI- AT — 2B LA ERE L LT, BOROENMEREES LU RERGEERMELE LI, AHREETEHEL/ZBDROB
ERIDRERETROBNTY,

+® 7.10 #ERFMEALE
iP5 =
o | MELL.
A | FIFAECRREICERT — 2 B3,
x IHLTWVEL, BR LRGN,

% 7.11 BDRIZEHER

HE BREEB R wmE #hiR

1 /— & hn/aElRR A /— REIBREAYSA U TRITH R, /— FIBMEC A UTDVavnEIE PR E, Fz, BIBRLEZ/—F
EEBMT IS ACRIATLAIOTDRIENBHE,

2 a-1RLvo—=rUA ¢ =B VAR B EHCEN T RE, 272U, YZaPIUC BB SN HIBRBEIC OV TIIHER B E,
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