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PostgreSQL Enterprise Consortium. 2013 EW G3;EHEHEZE. 2014. https://www.pgecons.org/wp-
content/uploads/PGECons/2013/WG3/pgecons-wg3-2013-report.pdf

PostgreSQL Enterprise Consortium. 2014 FEWGEBRIRESE (ATATMEMR). 2014, https://www.pgecons.org/wp-
content/uploads/PGECons/2014/WG3/PGECons 2014 WG3 Availability.pdf

[PGECons WG3 2013]

[PGECons WG3 2014]

2ndQuadrant. Postgres-BDR. Version Postgres-BDR94 1.0.2, November 14, 2016. https://2ndguadrant.com/en-
us/resources/bdr/

PostgresBDR
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[IPA] JITITEUE AN SHRALIEHEE IS, JERREERTL— R RIEHA REERHE). 2010. http://www.ipa.go.jp/files/000026853.pdf

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

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

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

pgpool2] 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
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remote_apply :SE2 R, WALERF TR
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local
m off

]
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it FIEHOREIERCS RAR S ROMIEN B /.

B, WALERE (TAADEEASH) TTREE T-IRENB H,

FERH O—DILOWALEEAH FTRIE. \74— IV ABEDN B,
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e LUTORIFIsynchronous_commitDEEEE(CLD/INTA—IVALLE (local DEZEL.00E LIZAEXHE) o

o H—NAZRYH
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remote_write
local
off

Master Slave
3 - /’@
(5] rotessa —
Y Cvalwiter) Gl )y _4A2)
T WAL
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remote_apply : to Remote Apply
on : to Remote Write (on Disk)

: to Remote Write (on Memory)
: to Local Write
: None

CPU : Intel(R) Xeon(R) CPU E5-2640 v2 @ 2.00GHz 16Core
AE) : 64GB
OS :Red Hat Enterprise Linux Server release 6.5 (Santiago)

PostgreSQLM/\—3V : PostgreSQL 9.6.1
o NIA-REE

2.8

Foa

ZZFROLSEEFL100% B2 LI FHE

remote_write :#EFEHA, WALERE (AEUEEIAH ) FTREE, T REL/ST+—IVADNZT VAN E B,
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m shared_buffers : 8GB
m WERCHBVACUUMDBFEEUEVLSCESE
m autovacuum :off
n MERCFIVIRSY M FEEURBOLIICHHEE
m checkpoint_timeout :1h
m max_wal_size :10GB
m NIBRICERIFEITFIVIRA Y MEST
o FUH¥HYaVY—)lldpgbench EfER,
n #HMERT—IL 100
B 100EYYav, 250—HALYED M UHD Y3V EEE(pgbench -c 100 -j 25)
o BEDTIIT—IavTEINBEETLBVNEEZONIN . —EOH ZIEINE,

1100 | TPS of OLTP
1000
0900 | relative value
0.800
0700 -
Q600
0500
0400
0300
0200
2100
Q000
local remote apply remote write

L7V —Yavanyhb (24D, ALb—TICELW ALZY A D HER U1

o AL—JDEEE (XY FI-ITRED) FILIAITWALEZRELUINT . WALTAM VOB AICIIOANT 382N H3.

o fEXKldwal_keep_segments/SIA—R(CLBEAE, FEEZT—H1TE-FERNBETH T - wal_keep_segmentsldWALEEIRETIEDT

Hdth. RIEELDEEEE, - 7—DMTE— FERAL—TREICB I TEWALTZ VO ER(EDIEDE £,

o LFT—2av209MEWALOFREBEW ALTPA ILDEIEED AT LICEE2ENTES,

o LIT=23vmwALT7 IVEBOEDIC7—D1TE-MERRLERLL BEDKRICEIRTIPITRIEGHNHIEEICHETS.
BHRYMAL-TH R HiaTaE

o PERLEHAL—THERIEATEETHoEN . REAZAL—TEZOAD1EFTELOHIRA H A ENAEDILONE,
BELTIVT—avBeE (CED, ARV 23V 22 RS BHOEN AT EEIC

o AL—JTh#EMAE—EFHEFHT IHEA 'C%Za YA TOARI AN ENEIC AL =T TR SN 2D EFH<CON B #,

o WALZP )V DEREISBEGRESN D, T—AHRERPO)DE A TIIEELL ., BHAE—FTHETEIELTED,

o recovery.conf Mrecovery_min_apply_delay/\5 X =R EEREEE T

o TERDMLOFIERELT, PITREMALTARIZAEATR REIEELTINNIT R TREEREEZRS A ELHD.
EBERUBEEE pg_rewind)ICED EORWIT— Y3V BEERATEEIC

o IBYAAER B RASERTE T, FIVAABIMIKEN AT REIIKRBE T2 RETH B,

o HBERULE. IBYAACHIAIOWALEE A GELMTE) TEETIHYAREHAL—TELTHERL,

o ftkldpg_basebackup FCLEBIERNMBETHZ,

o KBET—-AR-ATI}. KigLFEEMRIHAFTES,

o THRICEHERUEEEDIA-IERT,

= pg rewind 2. po.cil start &
~ pachistop

1 Instance down !
e Siave [nn physical damage)

‘ 4. create recovery.conf & |;W |

TimeLinelD:1

pg.cH start

New Slave Mew Mastar

= =

TimeLinelD:2

AM=-IVHLTIT -2V DEREDEE R
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o FEEERLEERERDITMIA—/\EPostgreSQLEEBE TR TERLVEH . VIRV IR A TILENHNES, ERAVIAIVIMERESNSEE
LEHNEIH A—TVY—2AYTIIIPDpgpool-Il EMEENDEI I AV I EEALEFILZRESNTVET, BICSBARSHETIESE.
pgpool—II’éﬁFﬁ LET,

4.1.2. BEDHERK
SEBAN—-IVIL T — VDR AEEEDIRITEEELTVET, LFOBREEEELTVET,

o XH)\—Yavld PostgreSQL 9.6
o 2017/03FF RD&THFTAR
e 2/—FERICIRE
o EAMBEDRIANEMTHIZH. 2/—FEEE
o BEHREAAL—THEALEERKRELIEDREETSD
e PostgreSQLDMEREICRE
o pgpool-IEDHZARVIMIETEIT—IEHRNETS

4.2. SRIRIEHEER DR TEIRR | H#HEE

4.2.1. SRICE T3 BRI DR E

PostgreSQLASR (AM—IVH LTI —23V) (L3 2 BHEENHD . NI BEECSUCEVICHKETILENHNET . L WETHEASHES LN
BETY,

& 4.1 AN-IVGLTUT—2avntEe

#EE AE B FES
7-n4705 WALTPA VDMEER L CERI SN 38T o
c. F—H4 TP LTRSS, chicd o TANBEKRHNBNLS . BEEHREE o F—NAJOUNEEEEBTEREH.
NeTOEEBEMESEND, RIFCEIBTERLSICTS, EHRIGHIBRA L ECT5B,
o BEIAMEICEENHRFTES
RE3451293,

o AL—TJEDREAERIISED,

LT —23vA AL—TRITERESN TLVELWALTPA L

Dok Wy dey o AL-TLORMERIEE L, o AL-TAWALTHIVEERATELL
ECWALDSBEN R (TR EERT
%o
BIELTT—Y3 | AL—TRIOWALEREERILTGELED .
) CET. AL—TEBEDR BT, o BREIAMRICEENHRFTESE o AL—TJREIBENIRETHZ:
RE345(273, . SEERICE—F0HIERND
60
o JIAINA—NEFCILELE 5 0 AH
WEICBD,
W ALIESE Full Page WriteBF(FTyImA  +ED )
EHOEHES)C. WALTPIUICES o [EIEARTRELGT—AHIEDIAD &iE o [THERCAEERICEELINRAIC
FINR— I A= IEEHET D, EMESN PEIFC, WALOEERESES, CPUZEFERATS,
T=w ALIZE FABFICARERESN D,

4.2.2. SRRENHFEFIBE

EXRMGSRIREOHREFIBEBNULET . . YAAEAL—TOFEH—/)NCPostgreSQLIFAVAM—ILEAH THND . YARBITRT—AR-ADS AR ZHEELTIVSC
EERAMRELTLET,

1. BE/ISA—A

A=V IL I — a3 Vi BICRIER L ERR RS TOEITT ., AL—TEIAEDR-R)WH 7y Ihb e ENSth, YARCERE L/
FA—RFETAL—TERABDEICHESNES .

o "AN=IVHLIVT =3 E SRERERTLET,
o "'LJUr—y3vAnvhE 20vMERIELET,

BEANEE L. UTOREELET,
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%= 4.2 BT

HH

nE

RARDIPY RLA BLUH -4

192.168.100.101/24 serverl

AL=JDIPY RLAS LU —114

192.168.100.102/24 server2

iK—hES

5432

LIV —oavA1—-Y/18A0—-F

repuser/password

% 4.3 AMN-IVHLTVT =300

BRENAIDpg_hba.conf)

R E fE

AE

host replication repuser 192.168.100.101/32 md5
host replication repuser 192.168.100.102/32 md5

F(ICIDRIEFEICT

host replication repuser 192.168.102.0/24 md5

LIVT—oavA1-Y0EGEH T3,

*pg_hba.confldf/— FE£BEDHEERDEND.,
EBBNIARICB>TEERTEDRTEET S,

IP7 RLARRW ALEREZ(T IR Y M I—DLANEIEE
INTUYDLANBASHC . N—FE—FRLANBE S,

REEARITER,

4.4 A=V T)T—2aVDERER A Dpostgresql.conf)

NRIA=4

2 E

RE

listen_addresses

" Fzld'0.0.0.0°

EHEZ(TANIIPEIEET S,

wal_level

replica
(9.5 ABTDIZBE -hot_standby)

WALICENNBEREEEET 3.

wal_keep_segments

PERIITAE-

RIERRFTIWALTA IV EERTES D,
A0V EER T ISR ERETFE,

synchronous_commit

LIT D% Eh'AIRE,

remote_apply : SEEEHA
on : [A#

remote_write : #[FHA
local : JEEIEA

off : T2 IERHA

BEICISUTRET S,

remote_apply : WALERIEN H@E AF CEIREL,

on : WALERE R TA ADADEEAH F TR
remote_write : WALBREZAEVEEAH FTREL,
local : A—HIADEEAH FTIREE,

off : A—HNINADEEFAHLRIELEL,

BHAXCHIAL-TEERSSTEIBRORL/SERLOTINE
ZlEsynchronous_standby _nameslCTHT5, AINITA—AEE,

synchronous_standby_names

EREADIZE:"
FEADIZE '+ HBNMIFEA
L—7®Dapplication_name

LIUT—2avnRMEREETINEZ ICEA,
O— FTRBRATHE,
AL-TH1ETHNIE ~ ZERE.

max_wal_senders

AL—THL EEHE

HETBwal sendersHEIEE,
pg_basebackup TWALAN)—IVIEIEETEHHEEIZONELEE

max_replication_slot

AL—THL L EHRTE

LFUT — a3y 2Ry MefE R T REB IR K 3K

restart_after_crash

off

onMIFE . AVARIVAEE (postgres AT AIEF) DI EIC. BE
HICHERET,

VDR TIIMERGHEETHIN ., SRIEER CIIEENEMILTS
Tz, offICERE T HDH— KA,

%= 4.5 AM)=3IVHLTT =300 TE(AL—TDpostgresql.conf)

NIA=4

REME

RE

hot_standby on

IRV EL TS RATREREE TREEN T B
AL=TICRUTHERSQLERITCERLIICBERE LTS,

hot_standby_feedback on

onMNIZE . AL—TIHRALELTWBBNENEICONT, 731IUA
24— RI\wDEED,
BEEFEMETD 4FCAOYMEER T RIGE(CEEED LA,
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%z 4.6 AM)=3V0L )5 —23V0E&FE(AL—TDrecovery.conf)

user=repuser
password=password
application_name=<77/U%&>"

NIA-—4 € B HE
standby_mode on AL—=TJELTHEED . PITRDUANVLIELERX B ET R E .
onMiF&E}. AL—TELTEENTS, WALTPMILORZISEL TSN
ERTEY. TAANER L THWALEIAY MRS EH# T,
primary_conninfo 'host=serverl port=5432 Y2ANDIERE X FFIZIEE

hostldWALEREEITILANEIRE . 2H — 1 \H DEREDH THHEN b,
N—=FE=FLANTERLY,

userldreplicationRBEBTF—AX—2NEfR CEP1-FEHREQA—TD
replication BHLUpg_hba.confDERFE).

password &/ SAD— B BTG EICEE, SAT— FOFEEHEEF LY
BAEE. ~/pgpassEFEA,

application_nameldfRZBEESHI0ON B I THDLETIEE, 774

JLRT'wal_receiver's

recovery_target_timeline | latest

URNIDMERRT BEBDFA L1 VERTE
SREM Cllatest BHEE L TRITIA L1 VEEHRE

E-) HmiEEEE

primary_slot_name <Ay k4> LEAL—-THOZAOY M EERLTWSEE(F. ADVMEEERTE
=FN=JaVTEAOY M EERRL T 20N — AR,
restore_command T=AATWALTPAIDUAR 7 (D | AOVPEFEALTVREE IR ERE

2. HBEFIR
CCTIERMBHERICSIRFIEERHLET,
% 4.7 AM=IVTL T —va g R &l

HHE R

EIEA=C JERH#A(synchronous_commit = off)

L7V —2avaayk FERALGL

LIV —vava1—HEmk
YA —=NTL IV —YavAO1-YEERLET,

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

QEFREIPMINDEE

YART$PGDATAER FDpg_hba.conf&postgresql.confZEELET,

® pg_hba.conf

LT =301 —9hF—AX-AEHE CEDLIpg_hba.confERDIESCERELES,

$ vi SPGDATA/pg hba.conf

[pg_hba.conf]

host replication repuser 127.0.0.1/32 md5
host replication repuser 192.168.100.101/32 md5
host replication repuser 192.168.100.101/32 md5

® postgresql.conf

YARELTIEBESESM. postgresql.confERDIIICEHELET,
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$ vi $PGDATA/postgresqgl.conf

[postgresqgl.conf]
port = 5432
listen addresses = '*'

wal level = replica
synchronous _commit = off
synchronous standby names = ''
max wal senders = 3

max replication slots =
restart after crash = off

I$oA-A0EEik %, REIFMIINDEBERMTBLHICPostgreSQLEFREEILET,

$ pg_ctl restart

B)AL—TDEE

AL—JTpg_basebackup®E{TL. AL—TT—HX-2AEEELET,

$ pg basebackup -h <VARIP> -p 5432 -U repuser -D $PGDATA --xlog --progress -
-verbose

@AL—TDETE

pg_basebackup CERGULET—AR—ADF2ADEEEER L. AL—TELTRHRETILIICLET, EDLHICEGE
($PGDATA)EE T C. postgresql.confZZE R L. En(lrecovery.confE{ERKLET,

e postgresql.conf

RONGA—FEEBLET,

$ vi S$PGDATA/postgresql.conf

[postgresgl.conf]
hot standby = on
hot standby feedback = on

® recovery.conf

$PGDATABE F(Crecovery.confEERL L. L FERRB LFET,

$ vi $PGDATA/recovery.conf

[recovery.conf]

standby mode = 'on'

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

recovery target timeline = latest

G)AL—TDREE

AL-TEEHLET.
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$ pg_ctl start

AN=IVGLTVT—avhEESh . TR RSN TV CEEMERLETS,

(VAR THERR ]

postgres=# \x

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

pid

usesysid 16385

usename repuser

application name walreceiver

client addr <AL=JD1P>

client hostname

client port 48077

backend start 2017-03-15 14:29:51.283395+09
backend xmin 548

state streaming

sent location 0/7000840

write location 0/7000840

flush location 0/7000840

replay location 0/7000840

sync_priority 0

sync_state async

[AL—JRITHEER]

postgres=# \x

postgres=# SELECT * FROM pg stat wal receiver;

-[ RECORD 1 J--=-—————-

pid

status streaming

receive start lsn 0/7000000

receive start tli 1

received lsn 0/7000920

received tli 1

last msg _send time 2017-03-15 14:33:38.605953+09

last msg_receipt time 2017-03-15 14:33:38.606003+09

latest _end 1lsn 0/7000920

latest end time 2017-03-15 14:32:08.44417+09

slot name

conninfo user=repuser password=****x***x dpbname=replication
host=<YARDIP> port=<IAADH—rES>
fallback application name=walreceiver
sslmode=prefer sslcompression=1

4.2.3. 7—h417E— FEH

PostgreSQLIIZ TOERRBEREEZWALTPMIVICEREFELTVET . T—AX=2AD3 230759V 1F5(E WALICERHIN TSRO ERREEZRH S ETEEE
[HLUTWET, ERELWALTAMIVERRERT2LH. HOWALRBERM A (EES) ShET, 71Tt RERICED. WALKNB R BESNZRIIC7—H1IWALT?
AIVELTRBFETEIENTRETT . ChICED. T—AR-2ADS AR ICHEBEEN KL LEIZEICE. WO TPYTIDUANPEICT—HA4TWALTAA IVERFTIW AL L
ZEATAE CEEREBEMECEIETIENAIEETT,

FREEOEEFTT—AERTEERHEETT, PITR (Point In Time Recovery)ELWOFEGETT, RELZ—AIIWALTAMIVEE B SN G(TIEEEEBTEEH.
EHRICHIBR T RBEDEENLETT,

1. BA&EITA—A

BHFEOLTIT -3V ARV bOREICMA . RDISTGA—FEEELET,
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H—N ZEITPAI KoA—=4 K E RE
YAR | postgresql.conf | archive_mode on TP=HATEEMIETS,
YA% | postgresql.conf | archive_command | cp %p < 7—NITDRFEL> /%f P=NATDETIRVREEET S, ADY

TrEtREIBELARETHIH., EHE
MIBREHHIAGENTHE,

Ab— | reocvery.conf restore_command | 'scp <YAADI1—HFE>@ <YARDKAL | IARDT7—NMTEEBTIIAVY REIERE

7 > <IAADT—NAT - F4LD N> %f 9%, WALRIEAZIREL T 5B CIHEET
%p’ %, iZLLTVT -3y 20y hEERT2
HEETFETHD,
R

e restore_command&#FHTRIHE . AL—TEYABDPostgreSQLMDOS 1—H(Z ssh(ZT/IAT— R L TR CEBRLSICHINELND
DFET, FlF7—H1T-F1LDMENFSYOUME, IA/AL—TRITHETRELIAICTEET, 71 TDH/WDBESICHEDET,
o [BEERAL—TJEYARCTRIGEICHA . YARCEKE LIE/NTA—EE AL—JRITEBFTCE ML TR EEH R LET,

2. REFIR

1)V Dpostgresql.confDISTA—RELUTDLIICERET D,

$ vi S$PGDATA/postgresql.conf

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

QILERLIFAL—TIDreocvery.confD/ITA =R LU T #EMT S,

$ vi $PGDATA/postgresqgl.conf

[postgresqgl.conf]
restore command = 'scp <YAIDIA—HEZ>C<IARDINALE>: <RAADTP—BAT-FALDRI>SE &

BIRARBIEBEEE L. ZNRAL-TRIEEES TS,

[RAR/AL—T O A TEME]
$ pg_ctl restart

@A TIREFNEICWALTPAINEGIDE R P— DA IWALTPA D NENBEERER T 2.

postgres=# SELECT pg switch xlog();
pg switch xlog

0/7017008
(1 row)

S <F=H47-F4LDO >
000000010000000000000007

4.2.4. L7U5—v3av Qv b
AL—F(CREGEDWALERIFTBIET, LIV —YavORBIERIELET . 7—H1 SERTLRLORIERARETTH, 7— D1 T0TDEBLEEDRIREERD,

)

/=P TERELTLVBRELZ<HNET, TOLHBRECHEVT, LTV —av0RBAERIET BN, LTI —2av 20y b O ENRETY, F
P=HATEAICBNTEH, 7= D1 IWALTPAILDEIRRICL TV — 23V DEBNTEICLBSEH . ERLERETT,

1. BE/INSA—A
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BHFEOLTIT -3V ARV bOREICMA . ROISTA—FEHEELET,

= 4.8 LIT—30 209 DR TE

Y- | REIPMI RSx4 X E B RE
IA% | postgresql.conf | max_replication_slots | AL—J#tLl £ TERATREIRL U — o3y a0y Mk EE
EY 3,
Ab— | reocvery.conf primary_slot_name LT —23av2a0yh4 EATBLTIT—2av A0V b2 ZIEE
7 EE:D
FER

o [EERAL—TEIASCTIBEICHA . YARTZRE L/ SA—4E AL—TJRITHLERICEMNIL TIEEHRELET,
2. LIS —230209k0EmR A &
L7V —23y 209 MIBEET 2RI L T O@ENTT,

= 4.9 L)r—yav20v DRk
B %4 B4

pg_create_physical_replication_slot(RAY 4],
true/false])

L7VT =23y A0y hetERL Y %o

o ANV {ERTBLTIIT—av A0y &5 E T3,

e true/false:9.6MDIBMENT, trueDIZFE . LTS —Y3> 209 MIENEE
[CWALERIFT D, false DIFEHRKBED . AL—THLTVr—Y3v2a0vk
[CROVZRERDMDWALZREFT S,

pg_drop_replication_slot(AAY M)
L) —23020v 81T 3,

o AOvh4& HIBRTBELIVT—2av ANy MR EIEES .

3. ¥R

(1)NAR {8 Tpostgresql.conflCmax_replication_slotsEMA . FRERMDEHBREENT S,

$ vi $SPGDATA/postgresqgl.conf

[postgresgl.conf]
max replication slots =

$ pg_ctl restart

QRARATLIVT -3V A0V M EERT B,

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

(slotl,0/B000220)
(1 row)

GWNARETLT T — 23y A0y DERERERR T B,

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

| 0/B000220

@ AL—TITrecovery.conflCprimary_slot_name®MZ . FRERRDEHBILENTS,
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$ vi $PGDATA/postgresqgl.conf

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

$ pg_ctl restart

G)RAREITLT T =23y A0y MMERSN TV CEEHER TS,

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

| 0/B0002C8

4.2.5. BEL TV -3y

AL-TOERE—RHICERESEET . YARDREIANENEIEHRSNZ0EHFCONBTY ., WALERESBEGRESN 38, T3 REOE R TR
BHDFEEN, PIIRTHLBENEER RAREETH. P- DM TERNREELNES, FA-AWHTYINLRTERETWALEER T3, B D315
EHBVET, WALBERR/ —7—DM T ERTLEERRETHD BELTVIR RN oW ALEE A TEEY,

1. BA&EITA—A
BEOLTIT -3V ARV bOREICMA . RDISTA—FEEELET,

% 4.10 WALEZEDEERTE
H—)\ FEI?IIN NP T e fE

AL—7 | reocvery.conf recovery_min_apply_delay | BESEZREMEERE T2

2. MREE
OTAMIERTZT—IINEERRT 2,

postgres=# CREATE TABLE delay test(id integer, timel timestamp);
postgres=# \d delay test
Table "public.delay test"

)AL—T8ITrecovery.conflCrecovery_min_apply_delay®EBHL. BiLEIT3,

$ vi $PGDATA/recovery.conf

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

G EIRIEDTZHC0ELET S,

$ pg_ctl restart

QA TTFAMT—TI1 S R TT—3%EMT 3,
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postgres=# INSERT INTO delay test VALUES (1, localtimestamp);
~#15%~
postgres=# INSERT INTO delay test VALUES (2, localtimestamp);

postgres=# SELECT * FROM delay test ;
|
____+ ____________________________
2017-03-27 18:05:46.29221
2 | 2017-03-27 18:06:46.728155
(2 rows)

B)id=2DEHEREIAEHBL. AL—TEANVTEF AR TIEELERIATS.
AYAFEZIET B,

$ pg ctl stop

(5)AL—TDrecovery.confHEIET S,

$ vi S$PGDATA/recovery.conf
[recovery.conf]
#recovery min apply delay = '60min'’

recovery target time = '2017-3-27 18:06:00'

$ pg _ctl restart

) AL—TDF—ATid=20BEHHFBASN TVBLCEEHERT S,

postgres=# SELECT * FROM delay test ;
id | timel
____+ ___________________________
| 2017-03-27 18:05:46.29221
(1 row)

(NAL—TEI2RCRIR T BHRETMIINEEET D,

$ vi $PGDATA/postgresqgl.conf

[postgresqgl.conf]
#hot standby = on
#hot standby feedback = on

$ vi $PGDATA/recovery.conf

[recovery.conf]

#standby mode = 'on'

#primary conninfo = 'host=<YAADIP> port=<YA3NiK—IFEFS> user=repuser password=repuser'’
recovery target timeline = 'latest'

#recovery min apply delay = '60min'’
recovery target time = '2017-3-27 18:06:00'
restore command = "'

@)AL—JEBEEL. I2HCT B,

Page 21 of96



PostgreSQL Enterprise Consortium

$ pg_ctl restart

Q)id=20EHMBASNTHLY . YARELCEERER TS,

postgres=# SELECT * FROM delay test ;

____+ ___________________________
1 | 2017-03-27 18:05:46.29221
(1 row)

postgres=# SELECT pg is in recovery();
pPg_is in recovery

4.2.6. WALFE #5

Full Page WriteBF(FIVIRA Y MEDRADEFEIC. WALILEEZHTINAR—IMA-IEEMmLET, EfMSNZWALGERBFCAESNET, WALTPMIL
OHAXHINE TR0, BEEAH PEEOBBER MIFSNET, FTERLLT, EBLESSTRELENFEETIEH, BELIRSICCPUEERALE
T, BREOVTRZNOERERIICHIBTLES, —RRMEERIEEEL T, AN-IVTLTT—YaVviBRICBVTHRMEE ZONFET, L TOEBOER%E
BHICLET,

o REIE—FEREFT) FEELRAPE-FGERET)
o AL—JMiEEEE (T4F 25 - UnN)

1. BA&EITA—A
BHFEOLTIT -3V ARV bOREICMA . RDISTA—FEEELET,

R 4.11 WALEMEDHRTE
H—)\ FEIFAIN I5x—4 el

YR postgresql.conf | wal_compression ‘on'

4.3. SRIRIEDE R

43.1. LTYr—oaviEEnJnE R
43.1.1. FAEDEMK

SREROY—NOVERICOVTHEELGBERERTIDEEEMELTVET, UTOEERCY—/OYICH DN AvE— IR LELE,

o JYANDEH)/IZIE
o AL—JMitE/{=IE
o I2A—flowALBFIAICEZOAMAAYMER)

LT D)3 — Y THEEELELTE,

o LTV —Ya iR ERTH AEME (TT4ILE)
o log_replication_command = off
o LTUT—YaVigEOTH hE R

o log_replication_command = on

43.1.2. ABEHER

S2ARRFERAL—FRIOH— AT ASNBLTVT—YaVviBRICOVWTEEDET , RALEIPPRLA R— MBS, 14, T-AX-2E3HITT,
o LFUT—Ya iR EnTH HEEE (T T4V E)
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£ 412 TIAI N TH AN B1ER

LRV Y4+ Aot—Y
AL—TJ1Z 1B A5 LOG: unexpected EOF on standby connection
CDFFDSQLSTATE(L "08P01 protocol_violation" T,
AR E LB Ab—7 I5—AvE—INENIRULE hah &,

LOG: invalid record length at 132/EF8AD7F0: wanted 24, got 0

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
TCP/IP connections on port 5432

COFFDSQLSTATE(E "XX000 internal_error" T,

WALEFIBICLPAR | Y24
|~

IS5 AvE—INHEDRLE HShET,
ERROR: requested WAL segment 0000001100000132000000EF has already been removed
COBFDSQLSTATE(S "58P01 undefined_file" TY,

WALBHAICLZAOR | AL—T
b

IS5—AvE—IHHEDRLE ASNET,

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

FATAL: could not receive data from WAL stream: ERROR: requested WAL segment
0000001100000132000000EF has already been removed

COEFDSQLSTATEIF "XX000 internal_error” TY

o LTVr—Ya iERTH hE R

T4 N THASNBIERICMA T, LR DS ET,

* 4.13 BIRRIEFICH WS B1EHR

LEEVY) B4t

ryt—Y

WALEFIAICLSOR | Y24
N

I7—AyE—IDRNIRLE heh &Y,

LOG: received replication command: IDENTIFY_SYSTEM

LOG: received replication command: START_REPLICATION 134/4A000000 TIMELINE 17
ERROR: requested WAL segment 0000001100000132000000EF has already been removed
COEFMDSQLSTATE(E “XX000 internal_error” TY,

43.13. AEHER

o I5—(IDUL\TIE. FIAIFRETHANBNES,
I5—NEEREVIELRTIE, T4 FCRERVEE XA ET,

o ROKFOXFNERF—I—FMEHTT,

o YAR—FLFAL—TEEZELTIE. RAAICIS—HEANHNET,

e log_replication_command [CLBH AFENEFE BB BERICHTIEEIEIRENTT,
Z)A— FCRBLTEDEEENE T, [RBICHEMILTERELEZAFT,

e log_min_message = debug EFBETELTVT—YaVEEDAVE— I HE S ET,
TRUEENREVNVED. BE(Elog_replication_command #EALFET,

e log_replication_command(Z&BHE A, AL—TDwal receiver JALANDI1— K\ ENTIFIHRTT,
log_line_prefixlCapplication_name(%a)&i%XE § %% CHERTEZXT,

4.3.2. AIHKRRDER

FERELIIT —0aVEBR LIRS . N\— FoNw R, FIARKIRICEST
IAE—EAL-TDRHIK RN EILLET,
COREERRL. APOEENFEEALBVTHINEERLET .

Wi

B Y28 — AL—T 02 &R
N—=33Y :PostgreSQL 9.6
EIEAE— K Bhizn

4321 RYEEER

OWALOZZFAHMECLIEEBEEEEZRA N TERTHEETEEN
M2014FEEWG3FEMEE- ATAMMR -1 CORFEREA-AICEELET,

YARDW ALERR V) S WIS LEW ALD2 DD E 53, YARDRETIWALOEEAH (LB

(LSN:Log Sequence Numben &R\ W B A LW ALDAIE (LSN)EDE R SNEH ULET,
YARMDLSNIE. pg_current_xlog_insert_location \BIENRTIREDWALDIREAGLEEHF BLET,
ARV DLSNIZ, #i5HIEHRpg_stat_replicationEa—Dreplay_locationZFEALET,
CO2DDISNDERENA MERLTRIRTIEHIC. pg_xlog_location_diffBIEDFIERICEFNFNEHEIRL
FOFERNEBEEBRBIINEONT., ERETVET,
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REECE LT YTV AT M TERBLEL
ERBEMEICOVTE, TAMD A ZREH DDOHELTNET,

#!/bin/sh
HOST=localhost
LIMIT=1
SLEEPTIME=2
ALERT="echo"

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

W J oy U b W N

}

while :
do

vall=$ (psgl -h SHOST -p 5432 -U postgres -gq -t -c "select current time;")
val2=$ (psgl -h SHOST -p 5432 -U postgres -gq -t -c "select client addr,

pg_xlog location diff (master,replay location)as
replaydiff from (select pg current xlog insert location() master)as m,
pg_stat replication;")

if [ ! -n "${val2}" ]; then
send alert "Slave Down | S{vall}™"
else
byte="echo ${val2} |awk '{print SNF}'"
if [ ${byte} -gt S${LIMIT} ]; then
send alert "Replication Delay |${vall},${val2}"
fi
fi
sleep ${SLEEPTIME}
done

BERVIIERITP Cinsert XeRITUEHERERLET,
LUTO&ED, BEKRERINTE, A-IT—NF(OEETIETERTHENTHETT,
FEEMICEHFSEROITOICNTEET sH ML, B - RIMEROBEICREHLET,

$ ./kanshi No8.sh
Replication Delay :03:39.701249+09,
Replication Delay :03:41.725377+09,

Replication Delay :03:43.745755+09,
Replication Delay :03:47.790622+09,
Replication Delay :03:49.813697+09,
Replication Delay :03:51.834757+09,

4.33. BH. ZHFIMNOER

FERLTIT—2aVEBRULEEE . N\— FoNw R, FIARKIRICEST
IA—EAL—TORBKRENEILLET
COREEERL. AHOEENHFREELVTHINEERLET.

WETER
R YA — AL—T D2 & @R
=33V :PostgreSQL 9.6
BEE—F : EEAFZESELEH (synchronous_commit = on /remote_apply)

433 1. BH-SGMER

(1)PostgreSQLMDBEREICLNEERR T3 (S AT RED

- BREEA &
PostgreSQLADMER/ T A—H (statement_timeout)ICLD, YRR —ADEFHFNERICx LT
A= E L& T—EFMRENEIME S (CEREUIET L. 75— MBI T3 ERATEEN BRI Z1TVELE,
statement_timeoutld. postgresql.conf A TOFEE IFHRESNTIVEL A . SQLAEITEFICERELELE,
Flz. pg_stat_replication E1—(CEDEERIC BRI TERVVMIDOWTHREEZITVEL,
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- FRELHER
statement_timeoutZFRELSQLEFRKITLELEN, HCHEEET
Ctrl+ CEXF—MVTRFECELLLBNELOREREGDELE,

postgres@test pg02 ~]$ psgl -U postgres -d testdb -g -t << EOF

[
> \timing on

> SET statement timeout TO 5000;

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

> delete from test where id=1;

> EOF

B¥fl: 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.

BEfl: 13626.496 ms

pg_stat_replicationEa—(CDWTI&, AL—TH—/Z LB (CLO— FINERB TELKT% 5
COREMATIETHRIEMIC, REAFEERETIENATRETHI_ENDMDET,

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 location | write location | flush location | replay location | sync priority |
sync_state

()0SIVY FREDHMERHEREICED . BHMEIH LT —ERRLENGIMEEEERTS

timeoutdYY FICED $EEFECEBITIBTICHKIIL . A3V ERBANERN TOELAYE-INH AENET,
FRTEELT, 12405 HSNT VD B AVE—VARFE, R TEEHIEHTZET
AL=TH—NEECLIRHELERITHENTRETT

timeout -sINT 5 psgl -U postgres -d testdb -g -t << EOF
\timing on
insert into test(id) values(1l);
delete from test where id=1;
EQOF
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.

Bl 4995.329 ms

S echo $?
124

4.3.4. ATYYFTLIVDER
43.41. ATV ILIVOEREHAEOB M
SRIBRLICBULTIE, BERIAI-—DEEERAMUEIGEICAL—TEFHEIEET, DFNIAI—FEICIBEDH TT, ERELARL—YaVI I, Y2 —NEER

KEICEMNDLTAL—TERBSETLEIEVDIFLANKET . BREFHOTAI—(VUJ) i BV BIRIGIRREICHEIET . TDIREBERATIINTLA VEEEL
=38

EDHEETLETOPTVT —2avhiTOR A —(COH FEHE L TUONERESNZ AN, 268 BOVAI—(CHEENARLETEET IR EUMELHN TLENE
T ENERHTRIIH, AT WM LA VIR TUWB LD DEE RO EERET LET,

43.42. BEHR A
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UTOERICOVNTEEDHEY,

H—\AJ DR
pg_controldatad¥Y RICLBEER
pg_control_recoveryBA#IC£BEETR
pg_is_in_recoveryBI3ICLBEE 1R

43.43. Y—NOJDER

pg_ctl promote ARV RICENF#E LG AR, FHELE/— ROY—NOTJICUTOAvE—INE AENFET, timeline IDAE (L LIZBELRDHNIFET,

received promote request

selected new timeline ID: XX

2R —RBBFRCAL-TRICCD LS BAYE—IDH AENTVBLDEERLET,

s

recovery.con fEHIBR (F3h4) LERICERETIETIAI—(VUII) ELTRREITEHELHNET,
72U timeline ID MZEAENG, MG AV E—JBH HShFEh. KEEFORIENEEHETT,

4.3.4.4. pg_controldatadY Y FICL3ERH

pg_controldatadYY RIZHIfEHT71)L($PGDATA/global/pg_contro )\MDIKEEERRLET,

LAFICEATHIERUET . CCTIIIRBEERHMLANG DEREICINEFBTRRLTVET

(ETH)

$ export LANG=C

$ pg_controldata
pPg_control version number:
Catalog version number:
Database system identifier:
Database cluster state:

pg _control last modified:
~LUTFHE~

ZHDEBEIHNFETMN, CCTlE 'Database cluster state"lCEFEBR UET, HERIEEDH ML T3HITT,

AL—=TTOETH)

960

201608131
6356464040634181169
in archive recovery

Tue Dec 13 14:39:49 2016

$ pg_controldata | grep "Database cluster state"

Database cluster state:

AEEOIRENHNET

o IAR—/AL—T
o EEt/{Fits

in archive recovery

3 4.14 Database custer state CRRSNBIE

KRN SME (HEEE) KRN SEBFRE

B

in production ERA Y2R—EL T B S
in archive recovery 7=h4FUH)\s AL—JELTEE S
shut down IeyhETY I2A—EL TR LR

shut down in recovery JANULEH S ey by | AL—JELTELEH

“in archive recovery"l@PITRELTOYA) R DIHFEELEHFTHN, CCTRAL-TREDEKTT,

M/—Redin productionIREETHWEEHERLET,

sshAYY R TUE— FDREEBRZICMB TEET,

FERELTE VE- MUDIRIRE M ERH LN, BATRHMICEE TR ENHIET,
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LUTFRO-AILEVE- FCRI—HREDFIRTT

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

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

4.3.4.5. pg_control_recovery 1YV FICL B &R

pg_control_recoveryldHI{EH 771 L D1EHREpg_controldata ¥V RICENNERG TR HIETT,
B TEBZEB FRONTVETH . SELECTX TERIFTEREL WO HENHNFET,
KREEROBIRFEO—DELTIRHE TS,

AL—=TTOEFTH)

=# SELECT pg control recovery();
pg_control recovery

(0/EOEAFB50,5,0/0,0/0, f)
(1 17)

HUIEEINICENSIEE MR EINTVET, iiNbpg_controldata YV FTHEEUG CEET,

3% 4.15 pg_control_recoveryBA DT RAEFI

EHA NA5 AL—T
min_recovery_end_location 0/0 0/EOEAFB50
min_recovery_end_timeline 0 5
backup_start_location 0/0 0/0
backup_end_location 0/0 0/0
end_of_backup_record_required | f f

min_recovery_end_locationBLU min_recovery_end_timelinelCYAR—EAL—TDENDERNET,
4.3.4.6. pg_is_in_recoveryBA B (C LB E

UHNURHEIDERLES, IA—THNIE false . AL—TTHNIE true ERRUET,

AL—TTOELTH)

=# SELECT pg is _in recovery();

Pg_is_in recovery

M/ — Rebfalse I RRETRVEEHERLET,
4.4, SRIREBDEERER

441 XX ECHPTPHEBENIEE
4.4.1.1. 714 )A—1\

YAINDIEE FEERFOPD CATBERFC, AL—TEI2INF RSB MEEIELET
ARGV THD. LT —2avsnTOBLARERADKETY,

LIV — a3 B BAOEIRICIEEE DT TTM4IL)3D 1ERTLETH,
Y2ADEENMEHBLOTENEE R, [ 2 9FA— NI A RELISEE HHNET,

4.4.1.2. 711)L1\vH
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TIANA-NCINFRERCH &R BELI - YaVvigHICBRSESNEERLET,
DUTIVBRE BTN AR FTAL—TEEBMULEYS,
V2R AL— TR RSB TITMIA—NBICR T CEF TR EFBVEELET,

BHAL-TRETE. FEQRBEENET,

#Image of failover / failback

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

O —

Feplication

2 % Slave
Feplication

Mazter Failuer

3 9
Feplication

Mazter Failuer

O — O

Feplication

= Mazter failuer
- Feplication down

-promote
- Mew master (Single)

- Mew zalve
- Feplication start

4.41.3. Z19FA—N

YAREAL-TEANBE A BNEEERLET,
YAREZIE L AL—TEHVAINR RS EIBY AR EH AL - TELTHEBMLET,
NARDAVTF I ADTHD—F B AN B A BEN B TY,

TIANA—N—tDE W, I2FENEF(CLZFEENETERLENTHD, AL—T (T THNERFEERTT

4.4.1.4. 21 9F 1\vH

A 9FA=INRIC, YA/ AL—TEANB A B L& LET,
I8/ AL—T DR R ERENEBARG, T 21 9FA— ) IERHTT

> FailOver

FailBack
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#Imaee of switchover / switchback

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

Repllcat ion

= Maszter stop
Slave o
* Replication stop

Feplication

2

SwitchOver
Replication

¢ New Slave _ *Mew Slave start
* Replication start

Feplication

VAN

* Mew master stop
* Replication stop

5 New Slave

Replication

-promote
SwitchbBack
Replication

* Beplication start

Replication

442 BEEEERAFIE
BETE LEOFIETRROBHEELET,

PostgreSQL 9.6

IR AL—T D2 E R (RANBEENFN serverl, server2ERETT3)
FIH#AE— RIEBEIEA (synchronous_commit = on F=(d remote_apply)
AL=TERY P 2BV A BEBEIC LD S BB ATEE (hot_standby = on )
LFVT—2avRA0O1—H1E rep_user

Y23/ A=, portlds5432%FE A

LI —oavzanyMER

I8/ AL—TEt IRBEHPGDATA PGPORTIZER EFH
EEERIIEREOERTEIDI AV I N EEATION—RRITIN. CCTIIMER L FETER
H—1ONICRINTID DH

RAEIPICOVTIR>BELEN

B0 —E KR T I3 BEOMMTENEZONET
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% 4.16 FEERIOxH L

EE
ID At fE =K i pg_basebackup&pg_rewind D V53 [F
1 | YAR Y2AREAL—TDREFRN BN THN BB RN E pg_basebackupdYVREMERALTIIAIVINWD
o YE[EE
e promoteEENHWAL—T DI (recovery.confHIER)
2 | IR Y2AREAL—T OB RIEEERUTE IR AT EE pg_rewind YV FEFERLTRAIYF /W
o FEREILTIT—23vD(1 V2RV AEE (EENHRIKETHEK)
o ATUYNILAVIKEETDIBRAINDTEF
3 | RAA IYAREAL—TDYINE Z A 8E pg_rewind ¥V FEERALBWTAYF VD
o FEIEL
o FEEALTVT—23vD1U2 Y AEE EEETEL)
4 | AL=7 | IAREAL—T DB E BRI AE RHAXDIGEFIERHAKICTINER
o AL—TJNIEE

4.4.2.1. 714 )A—N

TTAINA=NCONWVTEREHLET,

SASCT BENRELLGEEDAL—TEHIAINRE L YV YIERE

[ Application | [ Application |
Read write Read wWrite

b wr'iteT‘ H H
== S 5 Fa3luer 4 5 4 &
PostgresqL | * [ PostgresQL | [ PostgresqL |

PostgresSQL *

O -] T — = T

Master Slave 01d Master New Master

Failover
1) YA DEEUEE S A&
immediateZ7YavICTELE, Fzldpostgres AT ANk TRB CHRILIES e R £ S BET,
YARCTETLET,

$ pg_ctl -w -m immediate stop

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

(2) IAADIEEERICTEEERAN
SEEREROAEICEZHHNETN, CCTldpg_isready XV FEFERHLET,
pg_isreadydYV REDFA4 7V M=V TTDOT. FED/— FHDRITTEET,

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - no response

(3) AL—TEFHIAINR &
[HAL—JTEITLET,

$ pg_ctl promote

XU—-NOJICTFERABHEEINDE

"database system is ready to accept connections”

ERELCDEE R Tldsynchronous_standby_names/\IA—R(CENREENTNI 6, HIVAI TEFHULIENTEHIVKETT,
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4) FYAREERBACTINEZ
synchronous_standby_names/SA—3DEE" [CFREL. JO— FTRELLET,
VAR TEITLET,

$ vi S$PGDATA/postgresql.conf

[#mERAT]

synchronous standby names

RS

synchronous standby names

$ pg_ctl reload

CNTEHNENTEPIRECLBNELL,

(5) IV AN DILEEERICTIEFEHESR

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - accepting connections

UETIAANA—N=E5Z T TT,
4.4.2.2. 711V 1\vH

pg_basebackupEFEALETINILINWDICONWTERE LES, WHIBEFIELEFEFRUTT,
VAREEFREICLZ 7T/ A—NE . IBIAAEFHAL—TELELTUT—a ViR E

| Application | | Application |
Read write Read write

-] -]

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

l — —:'] WAL WAL [::— — —-:] [::— — —-:] WAL WAL [::— — —::]

_ _ __ _ _ — [— f.
01d Master New Master New STlave New Master

FartlBack

W/\SA—H

pg_basebackupllihE

BREERLEHLET

% 4.17 pg_basebackup[CWHERELE

-1 FEI?AIN N5A—4 % 5E fE nE
JYAR postgresql.conf | listen_address 0.0.0.0 £TOIP7 RLAvH Do DI EZ (T3
JYAR postgresql.conf | max_wal_senders 2 WALAN=LAT 3Vt 533581 2L EZERTE

Mpg_basebackupdIVF

pg_basebackupdYVFDELZATVIVIERDENTT,
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% 4.18 pg_basebackupDAT 3

ATay AE
-D <directory> HAREEHTTALI MEEE,
-X <method> WERBWALTPAINENNYD PYIICEDHD. method IREAR)FLLTHHER,

--xlog-method=<method>
e fetch :WALTZ7MIVIdEx#&(CINEE

o stream:/)\WOPYIERBICEIRFICWALEAN)—LTINE

EATP(Cpg_basebackupEEITTBRIHFEICE stream ZHEET %o
fetch (REZICINE) Tld, BELGWALTPA LD EIBREN B ATREMEN H B2,

-S <slot_name> WALAM)=IVDDIEICHRE LIELT)T— Y3y a0y b &#E A,
--slot=<slot_name> -X stream ELYNTHEE.,
WHERWALTPA LD BIBRENZDEHCEZB HIET D,
EASICpg_basebackupEEITIRIGECHERAEHETT,
LTFISEETS,

o FHFICLIVT—2avAnvbEER T 3L ENHD
o JY2ARADWALTRIBDZEEN+ D THEEEHTR TS

-R FIERDrecovery.confEER . HEIZFEUTrecovery.confEIMEEIE,

--write-recovery-conf

-r <rate> Y=ok ENZ T —ANRKNEERERIEE,

--max-rate=<rate> ERHICpg_basebackupZEITIBIGE(CHEMERFT TS,
EEREREEZASE T VARICKH T2 EEHIRI2EZBHIET D,

-p ETRREEEE M,

pg_basebackup LEBH(IHHLEFDEITIRNERE TS,
BABICEFTLESE. T-3RX-AD3 29054 ZHEmM L TETKIRN100% 2B X 25 E 0D
%,

v TRE-FeEDE,
ETREBRELENLEES . BELEFOTPIIREH N,

pg_basebackup CLIUT—2avA0vbhMEATEET, WALIRE A KIC stream EIEETIE CWALEFFHERTEETN, AOVMEIEETHE CLNHEEICH
NFET, A0V EFERATERTHNIE. COERBETERTIONE HTT,

[ WA PIIASIES )

pg_basebackuplc 2OV EIEETRIGEELEHLET,

Q) IBRARADT—RR=2D5 23 ZHIBR
[BY2RCTERTLES,

S rm -rf S$SPGDATA/*

KEPGDATARMMIRBEEER L TVBIGE . FDT7MILEHIBRLET,
X$PGDATATALD NEBIBRT 2155, postgres I—H T$PGDATAT /LD NUEERL TER LD
BT4LY MOA—F—F=(F)—3va Vv ek ELET,

@) LIV —2ava0y b0k
HYARCTEITLES,
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$ psql

=# SELECT pg create physical replication slot('slot serverl',true); -- F2/\IA-HIltruetaE
pg_create physical replication slot

(slot_serverl,144/EEFC8940)
(1 17)

=# \x on

YRR FRIE on T,

=# SELECT * FROM pg_replication slots ;
-[ RECORD 1 ]----——- t—————
slot name slot serverl
plugin
slot type
datoid

physical

|
|
|
|
database |
active | -— FEANVMIEASNTEZY false
active pid |
xmin |
catalog xmin |
restart lsn |
confirmed flush 1lsn |

144/EEFC8940  —- trueMiBEICL). fERiE#RNMDrestat 1sn&ilH

(3) pg_basebackup IV RICT, VAN T —AR—2D5 A%~
[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

[BYARICTEITLET,

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

e recovery_target_timeline/{5XA—4
e primary_conninf/$SA—"(Zapplication_nameZBIM(EE . FI4)L MIwalreceiver)

$ vi S$PGDATA/recovery.conf

[#mERAT]

standby mode = 'on'

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

[#mERiR ]

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) IBRAADpostgresql.confDIEIE
[BYARCT. INA—BDAEETVET,

e synchronous_standby_names/{5A—2D&E%N1L
e pg_statsinfo DEIELELEINTRHE)

BEL T —2a VDR EEEMELES,
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#HAL—TDshared_preload_libraries/S5A—3(Z pg_statsinfo HERE SN TNBIHEIE. EFAHFNTETICIS—HEELET,
pg_statsinfo DIEEZHIKRLET,

$ vi S$PGDATA/postgresql.conf

[#RERAT ]
synchronous standby names = '*'
shared preload libraries = 'pg stat statements,pg statsinfo'

(MRS ]
synchronous standby names
shared preload libraries =

(6) HAL—TDECEN
FAL-JEEELES,

$ pg_ctl start

(7) FIRAITOL TV — 3 R

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

$ psqgl

=# SELECT * FROM pg_stat replication;
-[ RECORD 1 J-===t———————mmm——
pid 11262
usesysid 16384
usename rep user
application name slave serverl
client addr <#HAL-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 -—— 3ERHA

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

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

@) LI —2av AR EREIKICER
HYARIZT, synchronous_standby_names/{IXA—42%%EL. YUO— FCRBUET,

$ vi S$PGDATA/postgresql.conf

[#m&RAT]

synchronous standby names

[k ]

synchronous standby names

$ pg_ctl reload

Page 34 of 96




PostgreSQL Enterprise Consortium

$ 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 <FAL—J1P>

client hostname

client port 44548

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

state streaming -—— AM—-IVT
sent_location 0/10000060

write location 0/10000060

flush location 0/10000060

replay location 0/10000000

sync _priority 2

sync_state sync

ChICT. L TORICEIBLELE,

o LFUr—av2nyhMER
o REAKLIT—YaviEnk

4.4.23. A1 9FA—N
A 9FA=NCOVWTEREH LET,
W2 YFA—N\FIE

HEELEICHITEIAR/AL—TDYINEZ FIETYT, pg_basebackup®pg_rewind NFRETHBIEHIVTIVEFIETT,
STEELLICTIAREAL—T O/ ENEYINEZ L TIT —Ya v
Read wWrite Read wWrite

]I ]I

PostgresqL PostgresqL * PostaresqL PostaresqL

) = o I 1= -

Master Slave New Slave New Master

SwitchOver
(1) YAADIEEEF L
YABICTEFTLET,

$ pg_ctl stop -m fast

2) AL—JDFE
AL—=JICTETLET,
LT0HEICEpg_rewind FETT,

o FtEIFIE
o REILTVT—2avD( VA8V AEE WEEELL)

$ pg ctl promote

LIROFIRETIANA— DS E LR THILHEMLET .

o 3. LW —2av A0y OfERL
° 4. recovery.confDERL
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5. IBYAAMDpostgresql.confDIEIE
6. FAL—J DS

7. IRAATOL ST —2a kR

8. LIWr—YavAREREIRICESR

©) LFVT—2av209b0HEIBRAL—7)

TTANA—NREDENELTIE, FIAL—TICIBYAABEAR DO A0 M ERZENHDET,
restart_Isn BIIC{EN RO TLVBIREETIEZ, YTAADVACUUM ALIEBEAE T 33ED
EBOTEEEN BN, BIBRULET,

A0Y b OHBIBRIZEESRTITH7 . AL—TTHRITRIEETT,

S psqgl

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

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

UETAyFA—NNTET LELE,

4.4.2.4. 24 9F \vD

pg_rewind &ERALEAMYF NI OWVTREEHLET .

pg_rewind(dF84 L34 VDTNEL VT —0a v e BRIFISBRHEETT . R1TER. 3—TYNIFAREY—-ADS AR B EMA ONIKREICBDET, Z207H

pg_rewind LD BEDIIMNINA—NEFERIUTT . A1 LF1VDRIERNDY—ADZ2A30OWALEE RT3, BEFENDEINEpg_baseback(cEd

BRENEETT, CNICENTTMIA—NBE, IBYAIER BICHAL—TELTREISBRIENTEET,

AMVFA—N—RICEEETICRLELIUT — a3V E

L m * Mew mazter stop
- Replication stop

Replication

ﬁ

-promote
SwitchbBack

Replication

- Slave start
- Replication start

A —

Replication

mEE) A4
pg_rewind[CHELREETLHLET,

3 4.19 pg_rewind [CHERERTE

H—) FEIZAI AP St % 5E fiE AE
Y3 postgresqgl.conf | full_page_writes on FIVIRA Y MEDEFHIF. TAADR—IDEABTEWALICESEA
s
AR postgresql.conf | wal_log_hints on EVREYNE#FHBFEfull_page_writes®ET3,

Hpg_rewindIYVF
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pg_rewind YV FDDERBATIVIEIRDEITT,
5 4.20 pg_rewind DA T3y
ATay nE
D <5=59rD325> pg_rewind&®EITL. Y—ADIADARICEZHZ DD I AR ZIEET D,

source-server="<Y—AD3245>"
RIEAX R THIV—ADI AR ERELET . FICRDEHGEXF I EERLET,

host:Y—ADI A8 DRA M Fz (PP FLA
port: Y—ADS2AANHK—FES
dbname:Y—2D5 28 DEHRET —H -4
user:Y—2AD 323 DK1Y

P EITKRZVIR— bELTERTT 3.

w21 yF N\ FE
KERNCYAY/AL—TTQ) BEENTA—HDHRENSN TR EERHRELET,

1) IBYARDIEE=ELE

pg_rewind #FERATRICIEIERFEILTIHENHDET,
FIELEIEY2Z—BEFLEEZ. EEFLESEET,
EECINERICREPELENTERIMKETEpg_rewind 3ERATEE B,
FN5EE. pg_basebackup EEALET,

$ pg_ctl start -w

$ pg_ctl stop —-m fast -w

(2) pg_rewind MEFT

[HYAA Tpg_rewind #E1793,

$ 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—TJ Drecovery.confEiRE
[BYASA®D $PGDATABL FlCrecovery.confEERR L. L FTEZRELET,

$ vi $PGDATA/recovery.conf

(fm&ER]

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

@) FAL—TERE L. FIYARERA LA VID D RIS TS L= /ERT B,

B4 LZ4VIDDEVFFICIE. pg_controldata ¥V FEERA TS,
BECERMFIVDRA Y MEITEEDRA LA VID THILH.

"4 LA VD BRI TUWVEWEERF . IARCTF VORIV b EITR. BRERLET,
sshiBHTEITIIETEED/— FHb 2T —AR-2D3 25 DIEHNIGE TES,
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EEZE)

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

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

Hpg_rewind ERAROIER
o EEEINLE

pg_rewind #RITT BT —AR—ADF2ARBFEERL T LEIFNEVTEEA,
YMEEEECINERFILETEGIMEA . pg_rewind (IEATEFEE, pg_basebackupEEALET,

o E—A1LIMVDEHEERERA

pg_promote#EITHFCIHAL—TEFHIAR UG E . FINAADAA LI4 VIDIFEDLIELVESD.
FIVAREIBYAB DA L5414 VID ISR UIREETT,
COEEE. pg_rewindl[FETTEEE,

o EITHEALFTEZ R DR R
pg_rewind(CEBTTMILI WO DR EREF2 ODERNOEREINET,

Stepl. pg_rewindlCLBEERL (IBYAADWALZE )
Step2. WALBRICLBEBLMTE (FIY22OWALEER)

HIVAATREEFHNHIZEE. Step LIFTEEFRI TR T LTHStep 2 CHRENDMIZET

FERELT, . pg_basebackupDANIENB MG EEHNBET,

FLEFIAAFBEFOWALDBIRRSN TVBIGEE (., BB TDLICStep2 CIT— LB AIREMEHNFET, TDiHFE[Epg_basebackup
A EEGNET,

pg_rewindF7T AN~k HENEFEEEN TICETTEIENRIVITT,

o [HYAADW ALHIF

[HY2Z3DEZFRLICHERIEIAIOWALAHIBREN TS VBIEE . pg_rewind [FERBLET,
BIZXIBIZAANEEZCLINRERFHFOER P TEER T VLB ELEICHKELET,
pg_rewind EfTEICROIIBIT—NREELET,

could not open file "/home/pg96/pg96 data/pg x1og/0000000DO0000002000000CF": No
such file or directory

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

pg_rewind NI T RAHEIMIMREEd ry-run 7T aV)ICTERIICHER T2ENTEET,

$ pg_rewind -D S$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!

| Xvt—3Jlddry-runtFavhiEEEERIUTT,

| pg_rewindCIZ—HFETIGEE (AL—TOWALAIER) (& COMIECTRERBTEETA.

| pg_rewindTIF—HFEELLBNT, BHMORETIHEE (YAIOWALAIR) (R TELEN,
| BREEDERECOVTRE TS,

o HIYARDW ALHIRR

pg_rewind . FIAL—TRBEHIAIDWALEEHTEET, FHIYARERHLETS,
VAR CHEEEOWALIZM DS TOVEWNSE . HAL—JIRBIMTENTES, ROIS—MY—N0JICH AEhEITET,
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HEELTLIT =23V A0y OB RIENE DTIH. HIYAZOW ALTEE DR BICTERE TS,

ERROR: requested WAL segment 0000000D00000000000000F3 has already been removed

o SALIMVDEZRL

pg_rewind(ZPostgreSQLI.6H DA LM VDEER LN TERLICH>TNET,
CNIZENATVIN T LA UBRELTEH, IV EAL—T (LR T CEN R IHE T,

e pg_rewind " REGIFE
pg_rewinddA—5YreY—ADZ 23D L4 VID B3 IE LEHEICETHBETT,

FDEHRA LA VDB DN LB EIEE . pg_rewind ZEITI IR EEHIEEA,
Bz Epg_rewind BITRICRDLIBAVE—INHEIZE . pg_rewind (FETETIC. LUBOBREEHGELET,

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

no rewind required

4.4.25. AL—JTEZE(CLx0
AL—TEEFHOREMIEOLEMRG. ERLE— FIEE— ML TEENET,

FRPE-FOHEE. AL-TEENT2IDEFHNEEZEE LBV, RBRIGELEHNEE,
EFWZ . OUTIVIRETHSHREICLT T —a v ERICEIBLEY,

FAHE-FOHER. AL-TEELIIIAIOEHFLEBNEAZTENNVTKREBEBDET,

$ 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—M1U93% . ERMICFvI I LR BENR>TEFEA,

DR BLICERBICRETILENHIET .
FRMANDYINBE A LIRS LUIR R IRICHBED R ETHRH. BNFE S TTHETY,

FRPADYINBEZATIILL, AL—TDBERBERHIHELZEANET . ZDANNEMOLSCEEZONET,
BNEEICREEE) CENEZDBITT . EBCHFEDDDS . HAIVNIMEMBEZ TEH TELIVRETHIELEAONET,
EDLOLRITERLD . FTRREZRICIAADNVTIREFEEEBELET,

Y2ADEIREE. AL—TDEIRERA FT,
MEEZICLNEEFTERIMGS ], TV 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 Fat lure

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

$ pg_ctl -w -m immediate stop

) AL—J O FERICTEEERA
SERERDOAECEZEHHNETH, CCTldpg_isreadyIIV REFERALET,
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pg_isreadydYV REDFA47U MY—ILTTDOT, FED/— FHoEITTEET,

$ pg_isready -h server2 -U postgres -d postgres

server2:5432 - no response

3) IEREAE—FICUINEZ
synchronous_standby_names/$A—3%"[CERETHET. FRBIDFRELLBNET,

$ vi S$PGDATA/postgresql.conf

[Z A ]
synchronous standby names

[(EE#R]

synchronous standby names

$ pg_ctl reload

4) SERHAE—FORERR
L7V —2avE— Y EREiGasynolCE B SN B 2R LET,

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

async

CNTIYAADEH WA AT REGKBICEIBLEL ., RELIVYIVIREETHSH., J11I 47— NERBOIEEETVET,
4.5. FEDH

451 AMN)—-IV5LFVr—ya Ve iEDESR

PostgreSQL 9.0 CAMI=IVILTIT —Ya U RENRE SN TLIRE A Yv—N—J3VE(CAN -3V LTV —Da VB EOFEEEEZRE L TVET, LUITICHE
BEFLHET,

o "SAARL—Yav T IAANERRER T BHEENHNET
o 'LIr—YavAdvhERELESEIMERERLET. REROSEEBELET,
o "LIUT—YavanyhE ANy M ERREE T RSN HIET .
* 4.21 AM=IVTLTUT —Da v REIRSRDE

N—
Jay A EHEICIEEM Bz BYE/)ISA—4
9.1 EEMEOR L RYE-—FOEE [NARMDpostgresql.conf]
TRRE COMMITEHICW ALDERIESE T FCEIREET . synchronous_standby_names
FT—RIREENNTA—IVAED - AT
9.1 HIEMEMLE pg_ctl promote IVV FICLDF
FIENIEOBAEL BRREGORY REIED I BT,
fEK(Ftrigger_file CERE LRI AICtouch IV FET I IVEERR T2 A
XThHo1z,
9.1 MM E pg_stat_replicationtf1—?M3E N [AL—TDpostgresql.conf]
SRINIEENEH 1L IAZTO, AL—TADOW ALERE B LB RADIKRIBIBAENE HICB2 | wal_receiver_status_interval
fzowal_receiver_status_intervalfEf@E TR,
9.1 EE %@L pg_last_xact_replay_timestamp B 3 M 3& 0
SRIKRIBIEDE H1E AL—JICCREBEASNZREZIGTS
9.2 FRREENTA—IVA | AHA R (Cremote_write® BN [RABDpostgresql.conf]
NEREE synchronous_commitDFERELELT, on/off/locallChiZ. synchronous_commit
remote_writeBNBAISNTZ,
AL—TDABRUCEEADBETERIAT D, TDBERTOSHNIIUEIES.
WALIHERT 3.
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N—
Jay SHFLEEM Bz BYE)SSA—4
9.2 =a AtEOmR £ WAT—FLIVG—YavnRE
AL=TJICEoTHB2B B OLTUT —a Vg pini A gee a7z,
RARDEFHEMER/NRETELTIT—avidik,
9.2 EEMEOR L pg_xlog_location_diffB £ 0 i& hn
SRIKIRIBIEDFE H1E AL—J D8Rk wE ANEDIEEEN TLINEIRFT2ONESZICHTE,
€K& pg_stat_replicationEa—&S LTIV, OVDEIEE) 1 M
[CHME T ENRE,
AREAHBICEN16ENE D& MIELTERFTES,
9.3 EEMEOR L 249 F RO ORE
BEIRBOMEL history 774 L DEREICENEEE
9.3 EEMEOR L DA —FLIVG—2avnE8 R E
AT = RLIUT =23V RICBWT. AL—TOFHIAB T &IC. AL—T
ELTVT—oavikfmhiargelc
9.3 EERREOEE FSENBEOE XL
SELEB(CT, JINIDOHERITL, FIvoRM Y AR T3S ToEfEEHE
ZEH,
RERFFIVIRAV M RRLIEBICTEITLTVE,
9.4 EEMEOR L EBELIVT—23avnRE [AL—TDrecovery.conf]
IAXRRE AL—JTOERE—EREM(recovery_min_apply_delay) b H3Z=T. recovery_min_apply_delay
YARTHRE VLI ZAARDEIREHC LTOSIEITEE,
o —EBEAICIAITOIAAREREA L TR SN N E
o FEEICEEBESOEANMDETHIEHEEEEETD
9.4 EEMEOR L L7V -3y a0y nkRE [NABDpostgresql.conf]
WALIRFFORELE A= CHELBWALEIRR TRIF LT B EREL max_replication_slots
HICEBAL-TERICTHREN. L TORIEBISEER, [AL—TDpostgresql.conf]
o YAROW ALFEEIARNBVLS[CEE R ERET hot_standby_feedback
o FREZNVMIHIK (FREFLTLVBEW ALERFF)
9.4 WELTIT -3y WMELIIT—2av0BEHBORE [NARDpostgresql.conf]
TLRVOEBERNREH NTEHNEESNE, wal_level
o pg_logicaI_sIot_get_changesﬁ%ﬂl max_replication_slot
o pg_logical_slot_peek_changes#
WHETSEK
o wal_level#logicallZEX3E
o WELIUVI—Y3vA0ybEfER
9.5 WALERIE SR DM £ WALE R EEDRE [NARDpostgresql.conf]
WALEEHETRE T SEENR LT3, wal_compression
[EH4E/ FRICEDA—N—AYRED FL— RATEN BEEAFDFHK
E\,
LG —2avICH b LI BBETIIE O, HICRDL TV — a3 R TO
HEANSRMEEZ NS,
o FAEAE—FFEEELREAE—F
o AL—JEEEHICEE (F1H A% - UH/)
9.5 EEEOR L pg_rewinddIV FDRE [NARMDpostgresql.conf]
SRIBEDZNEIL FRUEHVAREIBY A EBRIEATIET. LI —VavEERE, wal_log_hints
YIEMGEZETHIMESE. pg_rewind (LTS ATRER AT BEE D BB, full_page_writes
FRAANDIBIYAANE R I\ Py T i B LUIBIAIOW ALZEE A, max_wal_senders
ER NNV TPYIDERE(Ipg_basebackup EBIBRTHIEH. BEHRDEREND | [NARDpg_hba.conf]
WE, replication Et L7 —RX—2&
DEHIE 3
9.5 EFEMEOR L LIYr—Yav@EAvyE—JDOH H [NARMDpostgresql.conf]
OYBERDFME N M L, 2R UHEIZLEH AENTL, log_replication_commands
9.5 =gidedol i AL—TTCO7-h1TH e [AL—TDpostgresql.conf]
iR 7—h17 AL=TJICBENTELOWALEH F1TBHB T, FAEFISRUIN DT E MR archive_mode
R 7—h4 Thia &,
9.6 AT=I7ok SEERBLIVT—avBEEnRE [NARDpostgresql.conf]
SHRARS N AL—TA\DBERATE T FCEREL. synchronous_commit

AL—TSBEHIYARER —T—HNMREISNEE T SBATH LD
AT =IV7O RSN B,
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N—
Jay SHFLEEM Bz BZE/I A4
9.6 THRENZEL BEHRYMAL—TEpk#aE [NARMDpostgresql.conf]
HERIEHAL—TORN. BT FHRETEZDII1 EDH TH/EH, Z | synchronous_standby_names
DOHIENE g7,
RIEFICEHAL T LT RIEAE— FAERE TES,
9.6 EEMEOR L pg_stat_wal_receivert 1— 03BN
SRIKRIEIEDRE Z 1t HEEIFYARICTpg_stat_replicationEa—HSBTEREH, AL—TCT
pg_stat_wal_receiverE1—hSHRTE3,
AL=Thb LT —oav0iKiRMBENE S,
9.6 EEMEOM L pg_control_recoveryBAE & N
BEHRFEOZHI HE 771 ILIEROMN . VN NUICEE T IEHREERE,
fiEKldpg_controldata XY FTHIEN T7M L DIE R EERGF LIZM,
SELECTX CHS CERE CEEFARMBIRBRMEAZ,
9.6 EEEOR L pg_rewind D # &E ¥k 7F
FEIRBOBE S B4 L4 VIDDEEZICERIETEDLI IR,
Y2R(ERATIECAL—TICR T BN AT HE,

4.5.2. PGEConsD 5 # O H D #
AN=IDHLTVT—=avld, LTFICRTIERDT—IEBELTVET,
o TR
o ZEAM
o SHEARMMH

PGECons (IG5 HEBEWGIZT, SEIFREAND PostgreSQL DFAE - BRI EH T TNEET, REAAUv—/\—J3VD PostgreSQL 10 TELTUT—avikE
DILFENFESNTVET, SHREAN-IVILIVT—2aVvaEENHEME DT, ORI ERBELTVELDEEITVET,
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5. Bi-Directional Replication (BDR)
5.1. [FUHIC

5.1.1. BDRD H 1
5.1.1.1. BDRE (X

BDR(Bi-Directional Replication)l#2ndQuadranttt(CL>TRAFE SN F—TUY—A(PostgreSQL License) DIINFIAR - LTV =23V Y ATLTT, W
BROFERBAGHEL TV —aVaFE AL, EBMIC OB LD S AR TRERTRHICER TSN TVET,

RIVFRYARICONT

—HRBIIGRDBMSDTTRALBE R (YRR AL—THER) BV TE. BH B ERITAI e Y — NEIRREEFRLET, WLFIRREE. R—DTF—3%REFLTNS
BHODBRE(D72R) (CBWT. BEFUEBEEHAIGELY - \WEREFETIEREIELET, BDRTEIMNAMICLIIT—Yav el THET. BTN
ANOBEFHEAREICLTIET,

51.1.2. 1—A5—2A

BDRIFUTDLIGT—ATHATY,
1. sEfEthPE L1 FUVIRIETOS A8 EER LTS5 4.
2. &)—-FHEZAHNEEEHTIEE,
3. DI TT—ANERBITHILEHF B TEREE,

BlIELTRELTFOLSCLARY 2ZR LS BREHCE T T — 3y RUDBEEESBBLI BT —ANEZOoNET

Osaka

New York

5.1 BDRI1I—AH—2

5.1.1.3. A WX Lx

BDRTlEMLogical Decoding IICEN . WALDOIREMBERE mEHMEL. &/—FCEATEETHARLIVT—0avERELTNET, (Logical Decoding
RUWALDZERZIER) YD TZ0V RD—H—TOEANEELET)

RO NH-—2RNVERABLTVT—0av056 . TRIOLICEEAHNRDICHE (EERHE. EERBR) LTLENET,

Use triggers to Extra writing is Apply changes to
capture changes required another node
m Node1 » Queue Table

5.2 NJIR=2ZANZZ L

— A .BDRTCRENBEEAHNREBT NI+ —IVAMICHFIET>TNET,

m e N

walsendar

5.3 BDRANZA L

FIFAENTLVBPostgreSQLOAN_ALD—ETT,
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£ 5.1 FIAAN-XLO—E

No. BRE Bz

1 Event Triggers —2DT—TINHEHRSIN . DMLARY MDA ZH R THEED FNIHERELGD EFET—ARX—ANDDDLINY il
AT HE.

2 Logical Decoding SQLEN LTETSNERFHLEENERI Y V1—IANAN -3V Ih0OMEE BFHHEREOIALLTIT—
23av20Y hCEBIEN . AM—-LICEHENS,

3 Replication Slots IAADT—AR-2ANERZAL—TRIICR VIER C#Ei A T 37z h Dk

4 Background Workers A-HIRHEOI- FEHTOLATRITTELOICHRETHEAEE, Background WorkerJAT Aldpostgres 7O A
[C&oTHEEN, R T . BEEtHSN B,

5 Commit Timestamps FUHD DAV DIV ENTENVERERR T DT DI EE

6 Replication Origins LT =23y D#EITIKIREB BT B DHERE, WA R LTI —2avCTL—TOR L BED AT BE,

7 DDL event capture EITSNBDDOLIAYY FEIR T H#EEE,

8 generic WAL messages for TEAHBNE A FIDAvE—JBEW ALICHEA TESLHH (API) ; Logical Decodin g #REICSo TiRA HHEN

logical decoding BEERELTS,
5.1.1.4. &

UNFIAFEREMBIGE . &/— M E DB RICAEEHNREVBVSIICEETHEMEANNEELENET, BDRTIIFERESM (eventually consistent) &
FEEN2—EMETINEERRAL, BEMERRLET,

o FIAITRBMENKELZZE . REOEHFVENBEAINET, (last_update_wins)
o HAHERIEIT—I I bdrbdr conflict history | CHEFRRIRETT

update 12:01 update 12:02
it 4 Nodo <

5.4 #EREGMH

5.1.1.5. Y= VA
BDRCIE—EAEEILWEIZOIC. TTO-)ULI—T VA1 TAFYT/ATEY b=V 21 E V200 FHEEBNALTVET,
1. 90-)0Nby—5 VA
HO=1Vo—= ATl & /= RCFHEDBR (chunk) T—EHTOEINIRICETENEHEEB L TLET,

e chunk®HET3tvoting IR (TEESHR) Z1TL\. FElCchunk ZEMIRDET,
o HO—)NILY—TVAGBELFETT, (FREOATYI/A7Ey - V2% HE)

voting ALIE

"chunk"EMFENBI—T U ABBEOFEFNE/— FICEIN A THNEZEvoting REBEFUET, "chunk"HMEHD/— RICEINE TONBWCEEERTIEN. /—F
FICTHRELENMTOHNTHEN, EBICHEESEIEDICEFTHRED/— FMIRETYT, BFHD/— FMFLELTVRISE]. HELBCTEFHICEELL(ES
. FULV chunk'H/ = RIZBEIDHTONFER, ZLT. "chunk" BB LEBE . nextval DEFTICKELTULENET,

20001~30000
T

20001 aaa

1~10000 10001~20000
T

10001 aaa

10002 bbb
10003 ccc

20002 bbb
20003 ccc

5.5 A=Y= VA
2. ATVTIATEINI—-H U

ATYT/ATEIN =T VATIE, B/ — FTBEDPostgreSQLY—TVAEHEALET ., BY—TVAERUEL TS SNBLIICL. ENERL
BOLSICRELET

Page 44 of 96


file:///C:/Users/naka24nori/Documents/tech-report/build/html_wg3_2016_replica/_images/01-3.png
file:///C:/Users/naka24nori/Documents/tech-report/build/html_wg3_2016_replica/_images/01-4.png

PostgreSQL Enterprise Consortium

o FRETRCHTIENDLETY,
o BHIBEEHBIEEREEDBE/— FOEBMITHISTEE R, (Fl: L0DEHTHNE/— FEDEBINIFL0EET)

5.1.1.6. LIRK

FLBAERURREDY L LLBEOHERTT,

[ Lo |

1 aaa 2 aaa

1001 bbb 1002
2001 ccc 2002 ccc

[ Nose 1 _F

=

Sequence C

3 aaa
1003 bbb
2003 ccc

[ Notes I

= =\

5.6 A7V /A7y b=V

5.2 SRR URREDHE LR

No HEIER BDR SR(Hot Standby) Slony
1 RIVFIAS o x
2 BRI -3y o) x
3 AR o) x
4 NAT=F4VY x o)
5 WALR—=AL T =23y ¢ ¢}
6 DDLLT—2ay o} e}
7 BELTUNEFHT-IIL o) o)
8 I=b5VAL IV =3y ¢ o}
9 TV —FH o ¢
10 | RE#AIIYE o) ¢}
11 | SET—EVTEA o) ¢}
12 | LIUANDOEEAH o) x
https://2ndquadrant.com/en/resources/bdr/
5.1.1.7. YiR—F
HR—MIOWTEULTHIEELES,
*& 5.3 Yik—F
No Hikh—+ B
1 mEYR—F BDRIZAZTAADA—)L, BDRDGoogleHIL—THTETE,
email: bdr-list@2ndQuadrant.com
Google)l—7: https://groups.qoogle.com/a/2ndQuadrant.com/forum/#!forum/bdr-list
2 HEYR-b 2ndQuadrant#tC LB IR— FEZIFBENATEETT
¥ 2ndQuadrantft(ZDNT
BDRDEIEITT, PostgreSQLOFMR (IIVA—F) WEHEFHEITILETY,
PostgreSQLAIAVFITFAVIF—E2AFERHELTNET,
https://2ndquadrant.com/en/
5.2. A&, BRELD B

HEOBERBEESIVRELCOVT, LTFEELBEMELTVET,

5.3.

1R

o BDREMAULVIVFIANREEEE. EATICHED, ZIEHEEED/ISA-IDBECHELFRDI M

o IREE

o BDROENE (BERE) PESRERONEERNE

o FHMEREDIRIE

HE . RALDHTIR
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K 5.4 HE. RLOHETR
HHE L]

PostgreSQL/\—Y3v | 9.4.10
% BB A TIEBDRIFI.6(CHRIE LT LV gh 728

BDR/\—Y3v 1.0.2
Y—2AO—R:https://github.com/2ndQuadrant/bdr

0s Cent0S 7.1
B 2/)—RigRL

AH0— REJ1-IURUTICENET,

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 #ERRICENES,

Client machine

Bi-Directional

Replication

BDR BDR
processes processes

Node1 Node2

5.7 AE. RIIREERE
5.4. BDRIRIBHEERDRELRETFIE

5.4.1. BDRER 5 O 5% 5& F IR

5.4.1.1. &

PostgreSQL BDR (Bi-Directional Replication) &R A LEILFIARIBBEOEEFIBC OV THEELET,
o ULFIABREHER . &/ - HCHLTEHDET I8N ERRLET,

http://bdr-project.org/docs/next/installation-packages.htmI#INSTALLATION-PACKAGES-REDHAT

CHELDIRE TREEEERELELE,
5.41.2. }FHABEY-—N

5.5 ARHABKRT—N
Y—N4% P77 FLA

nodel 192.168.0.10

node2 192.168.0.12

5.4.1.3. ERIRER
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1. yumh' M AT REGIRRE THAHE
o IWr—JEAFTIRICyumEEHR
REFIE
FBENGVERDE nodel node2 A TEMELET,
1. BREBRBER

BDRIREIZRIET HHNIRTEEKLET .

sshiFERERN T, SRYIREAER

1-Y: root
NAT—F: xxxxxxx

2. hostsDERTE

DNSDARIRROIEDHICET—NDRAMRERELET

# vi /etc/hosts

[TFEETPMIIVKEISEM]
192.168.0.10 nodel
192.168.0.12 node?2

3. EER— OB
PostgreSQLREIMBDRIEEDIHIC5432R— FORAKRELET,

# firewall-cmd --permanent --add-port=5432/tcp
# firewall-cmd --reload

LTFOIYY FTHERLES,

# firewall-cmd --list-ports
5432/tcp

4. BDRURY MDE %

BDRLUIRI FNUFHDRPMES 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

LIFOIRY RTAVAN-IViFH —EEHELES,

# yum list installed postgresql-bdr94-2ndquadrant-redhat.noarch 0:1.0-3
[HEE]

AVAL=IEH T -
postgresgl-bdr94-2ndquadrant-redhat.noarch . installed

5. BDRIVAR—=IL

Z4%UEBDRLUIRY NN BBDRES VAR—ILLET,
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6.

# yum install postgresql-bdr94-bdr

[HEX)

AVAR=)b:
postgresql-bdr94-bdr.x86 64 0:1.0.2-1 2ndQuadrant.el”.centos

KR EZA VAR —ILLELE

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

SETULELE!

LUTFOIYYRTAVAM-ILiFS —BEEERELET,

# yum list installed postgresqgl-bdr94-bdr.x86 64 0:1.0.2-1 2ndQuadrant.el7.centos

(&R ]
AVAN=IEH I =

postgresgl-bdr94-bdr.x86 64 1.0.2-1 2ndQuadrant.el”.centos
@postgresqgl-bdr94-2ndquadrant-redhat

RIFEHHRE

T=AR=2D52RETAVY FETIPNCRBEERDREELET

$ vi ~/.bash profile

[FERROBEEMAS]
#PGDATA=/var/lib/pgsql/9.4-bdr/data
PGDATA=/var/lib/pgsql/2ndquadrant bdr/data/
[FEEETAMILERECIEM]

export PATH=/usr/pgsql-9.4/bin:S$PATH

LITFOIVY FTRE VLRI R MERRLET,

S exit

nyirl

# su - postgres
$ echo S$PATH

/usr/pgsgl-9.4/bin:/usr/local/bin:/bin:/usr/bin:/usr/local/sbin:/usr/sbin

$ echo S$SPGDATA
/var/lib/pgsql/2ndquadrant bdr/data/

T—RAR=2D5 2 E R
BDRIZEEACHIR T —AR-ADSAREERLLET

$ mkdir -p $HOME/2ndquadrant bdr/

$ initdb -D $HOME/2ndquadrant bdr/data -A trust -U postgres --no-locale

BDRODISIA—HE&E (postgresql.conf)

BDRDIISA—RERE (postgresql.con)ELET,
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9.

10.

11.

$ vi /var/lib/pgsqgl/2ndquadrant bdr/data/postgresqgl.conf
[FEEDEEEMAS]

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=%d p=%p a=%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

BDRDDSA7Y MREEERE(pg_hba.conf)

BDRDIZATY MEREEEEE (pg_hba.conf)ELET,

$ vi /var/lib/pgsqgl/2ndquadrant bdr/data/pg hba.conf
[FEROBEEMAS]

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

PostgreSQLEZE)

RENRIELELEBPOStgreSQLEREENILET,
FREIRFICBDRD/ WISV RO—NDE AV —INH SN 2B &R LET,

$ pg_ctl start

Y—NFEBFTT,

-bash-4.2$ < 2016-10-19 01:47:01.891 JST >LOG: JWHHSDURI—A"bdr supervisor"Z#ZFKULTLET
< 2016-10-19 01:47:02.041 JST >LOG: RYHAEOTIRETOCAICIVEILIIL TWET

< 2016-10-19 01:47:02.041 JST >tEVh: ::b"ao)u'j'ﬁjjj(ii:’fl/')F'J"pg_log"[«:}ﬁﬂi_‘fo

LLTDOIYY K TPostgreSQLADFEENR IR EFEFELET,

$ pg_ctl status
pg_ctl: H—)\WEEHRTY (PID: 10948)

/usr/pgsqgl-9.4/bin/postgres

F—BR—2HER
BDROEIERERADT A X~ &R LET

$ createdb bdrtest

AT DRy FTERLIE T -3 R—2ND i e FERR LET .
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$ psgl bdrtest
psal (9.4.9)
"help" TAINTERRLET.

bdrtest=# \gq
-bash-4.2$

12. BDREY1—-IL &SR

BDRICWMERILREI1-IEEHLET,

$ psqgl -U postgres bdrtest

=# CREATE EXTENSION btree gist;
=# CREATE EXTENSION bdr;

LT OIRY RTAVAR—IViEH DILRE 21—V ERERLET

AVAL=IVESH DHRO—E

pg_catalog Bi-directional replication for PostgreSQL
btree gist . support for indexing common datatypes in GiST
plpgsqgl . pg catalog PL/pgSQL procedural language
(3 17)

13. BDRYIL—THERK

nodel TBDRUIN—TEERTEH. Tbdr.bdr group create |BI#ZEERITLET,

$ psgl -U postgres bdrtest
=# SELECT bdr.bdr group create(
local node name := 'nodel',
node external dsn := 'host=nodel port=5432 dbname=bdrtest');

DIV—ThER SN CEEEE T3, Tbdr.bdr node_join_wait for ready |BAEEERITLET,

=# SELECT bdr.bdr node join wait for ready();
bdr node join wait for ready

14. )— &

node2T/—F&E%937=MIC. Tbdr.bdr group join |BAEERITLET,
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S psql -U postgres bdrtest
=# 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’
)

J— Q&SN BT, Mbdr.bdr_node_join_wait_for_ready |BAEEEITLET,

=# SELECT bdr.bdr node join wait for ready():;
bdr node join wait for ready

15. /—FIKEEOHERR

)—FDIREEZETbdr.bdr nodes |T—JILDIEHRNOHERLET,

$ psgl -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 ]----—-

node_sysid 6369045470046586386

node timeline 1

node dboid 16385

node status r

node name node2

node local dsn host=node2 port=5432 dbname=bdrtest
node_init from dsn host=nodel port=5432 dbname=bdrtest
node read only £

16. S EERREE(hodel)
nodel CBDRDEZENMERIIZEELFT,
nodel RSN T—TILET—A B node2([CLTVT =3 vyanN TSR LET,

$ psgl -U postgres bdrtest
=# CREATE TABLE tlbdr (cl INT, PRIMARY KEY (cl));

=# INSERT INTO tlbdr VALUES (1);
=# INSERT INTO tlbdr VALUES (2);

17. BB EEEE(node2)

node2 CBDRDME Z ENMERR I DFER R LET S
nodel&@UT—TIET—ANRKRTECLNIE, BELLBDRIRBICHZERIHNEE,
nodeltEHRDE ZEMERREI Znode2 M EEMBLTTELY,
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S psql -U postgres bdrtest
=# SELECT * FROM tlbdr;
cl

1
2
(2 17)
=# INSERT INTO tlbdr VALUES (3);

5.5. BDRENEHREE

5.5.1. /— FMi&hn- G103 L

55.1.1. REEDEH

/= FOBNM/INEELEAVFM VDB I BLTERITTERNENERRLET .
55.1.2. KRIEANE

KRBT, 2B THEAESNZBDRIFIAACH LT, FiEeERLELE,

1. /—RFUIDEL
2. /J—FiEhn

nodel node?

Bi-Directional Replication

tion

Bi-Directional Replica

Bi-Directional Replication

M)—RFUIBELIBLUT/— FEMN I FFCH) — R ERDnode)[CFSUHD Y3V ERITL, FUFDIaVICIS-DRETINENERERLELE,
5.5.1.3. RIARE
CHEHDIRE THREFEEMELELE.
5.5.1.4. BREEFIE
55.14.1./—FHINEL
1. BDROE/— FKAERERR
BDROE/— FREDOLT T =23V EEICEMEL TS EE bdr.bdr nodes IT—FIVERAVTHERLEY,

Page 52 of 96


file:///C:/Users/naka24nori/Documents/tech-report/build/html_wg3_2016_replica/_images/5-5-1.png

PostgreSQL Enterprise Consortium

(nodelDF—HNR—AITHEHE)

=# 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_LEHR

node_init from dsn

-[ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IEE) Thd_L&HEDR

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhp{ERENTL\BILERER

2. BEERAT-IINET -8 DIERL
pgbebch ERIAL T, REERICRIATET—IIET—REERLET,

(nodellCTEM)

$ pgbench -i -s 10 bdrtest

3. MIUYDLAVRTT

pgbenchZRMALT, /—FLEFSUFD aVERIRIICEITLEY, /- R2EYINEELERAELLIBEIC, /- FLUIHULTEFTLE MUY Y3
VCIS—HHEETINENEHERELET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

4. J—REINEEL

J—R2&YINBELT S8, Tbdr.bdr part by node names |IBA$EETLET,

(nodelDF—HNR—AICHEHE)
=# SELECT bdr.bdr part by node names (ARRAY['node2']);
bdr part by node names

5. J—ROUINEE LIS RFESR
J—RFOYINEELEER % bdr.bdr nodes I T—FIVERAVNTHERLET,

(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
node status
node_init from dsn
-[ RECORD 2 ]--———-
node name

host=nodel port=5432 dbname=bdrtest

node local dsn host=node2 port=5432 dbname=bdrtest
k <= k (HIFR) ThE_CEHER

host=nodel port=5432 dbname=bdrtest

node status

+
|
|
|
|

+
|
|
|
|

node_init from dsn

6. YATLNIOTDET—SHIER
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AFIBEHEINDFIETIEHNFEAD., HIBRIKEED/— FHTbdr.bdr_nodes | T—FIUCTE-TLVBEEIBR Lz /— FDEBMBEITTERLVED
EEMGRLTT, BDRDIssues Clbdr.bdr connections IOT—AEHIBRTIENMERSNTIVEDT. CELLEEMNRFIBETINEITLE
T, HMIETREISETS,

e https://github.com/2ndQuadrant/bdr/issues/97
® https://github.com/2ndQuadrant/bdr/issues/126

(nodelDF—HN—AICHEHRE)
=# 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';

7. J—ROUINBELIERFESR
J)—RFOYINEELEER % bdr.bdr nodes I T—FIVERAVTHERLET,

(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

node_init from dsn

8. BDROEZMIE

J—F20F—=AR—=AhBbdr.remove_bdr_from_local_node |B%EFAVCBDRZHIBRL . BDRILIRMEAEZHIBRLET,

(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

9. FIUHD VI REERITIRRERESR
FlE1TEITLEpgbench(CIS—HEALTHBWEEHERALET, AR TEIIS—ERAELFEATLE,
5.5.1.4.2./—Fi&hn

YINEELZBDR/— FEBEBMTZEE . BEFE/— FOFT—AR-2AEBMT S/ — RDT—AR—-ANAF —IBLUT— A 2RASEILELRBNFS, /— FRIDT—
AIE—(CIF, HREBIC-EHEIC-02200FENHNET,

e http://bdr-project.org/docs/stable/functions-node-mgmt.htmI#FUNCTION-BDR-GROUP-JOIN

% 5.6 AE—WB A%

mHE JE-m#&E St £
1 bdr.bdr_group_join B | I—HhHEE UL/ — RRAT—AR-2ADAF—IET—IHVTEMB pg_dumpdYVRICHEY
BET
2 bdr_init_copyd<YVF A-YMEELE/—FEDETHOT—IR—-2ADIE—-%miF pg_basebackupdVYUK
()

mEREIE—(CLD/— FIBN
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1. FUYDLaVRT

pgbenchZRMALT, /—FLIEFSUFD D aVERIRIICETLES, /- R2ACEIRTBRRIC. /— FLICH UL TRITLE MUY D a3V oz bbb
ENEHERRLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—F2MPostgreSQLEEE)

)—F2 ETEIMES BPostgreSQLERBISEET,

$ pg_ctl start

3. T—HAXR-ZAIk

BDRTHIALET—AXR-AZHIBRLET,

(node2dF—HN—AICHEHE)
=# DROP DATABASE bdrtest ; X EHGHEOTH. HIRTELLMGE & PostgreSQLEREE)

DROP DATABASE

4. T=AR-2ANBER
BDRTHAT ST —IN-AEBEMERLET

(node2dF—ANR—AITHEHE)
=# CREATE DATABASE bdrtest;

5. BDRAZE
EmIIELIZBDREBEAMIELLET,

(node2dF—ANR—AITHEHE)

=# CREATE EXTENSION btree gist;
CREATE EXTENSION

=# CREATE EXTENSION bdr;
CREATE EXTENSION

6. /—RMENM

J—FEEMJEEIR)SE3%H. (bdr.bdr group join |BA#EEITLET,

(node2MF—RNK—2AICHE#T)

=# 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'

)

bdr group join
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7. J—FEMOHERFS
J—FhBMESNCEEEFE T, (bdr.bdr node join_wait for ready |BA#IEEITLET,

(node2MF—AN—ICHEHE)

=# SELECT bdr.bdr node join wait for ready();
X ROUYDVAVERTHOGE. LEBROBERIRIEEN.

nodel®MPostgreSQLAYTPAILICTREAVE—INH hehizik, EIHOLELFRIAShEE,

(nodel®OY Ayt —Ith#r)
LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIYY RTEITHND MSUYDVaVEFE L T2, FRERTAvE—INH AN, EIRRENFRKRSNET,

(nodelMAYAvt—Itk#k)

LOG: logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.

LOG: exported logical decoding snapshot: "00046FEO-1" with 0 transaction IDs

8. BDRMD% /— FIRAEREER
J—R2hBmENn=CE%Ebdr.bdr nodes IT—7ILDIERHNOFEZRLES .

(nodelDF—HN—AILHEHRE)

=# 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%) ThHI_L=HER

node_init from dsn

-[ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(E%) Tho_LerE:R

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhnfE
RENTNBIEEHR

B YEIC-1CL3/— REm
1. FUYDYaVET

pgbenchZRALT, /—FLEFSUFD IaVEREIICEITLET, /— R2(TEBMT BT, /— FLIH LTEITULE MUY YavnE ik bt
BENEHEHERLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—F2MPostgreSQLIZILFEER
)—E2 ETEIETZPostgreSQLIMEIEL TR ERRERLET,
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(node2(CTEHE)

$ pg_ctl status
pg ctl: no server running

3. MEIC-0RE

J—F2ETIbdr_init_copy] YV FEZEFTL. /— F1 EOIE-ZERIFLET,

(node2ICTEM)
$ 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
rFUHDYavVOdEIEYMLET,
Initializing BDR on the local node:
bdrtest: adding the database to BDR cluster
All done

nodel®PostgreSQLAYIPAILIC T EEAVE—INH SN BMOLENBHIRSNFEA,

(nodelMAYAVE—JtkHE)

LOG:

logical decoding found initial starting point at 0/BB399BFO

DETAIL: 10 transactions need to finish.

pgbench XYY FTEITHD MUYDVaVERILTHE, TRETAvE—IhH heh ., BIRRENFHIRSNET

(nodelMOY Ayt — Iy

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%/— FiRAERERR

J—R2hEmEnzCE%E bdr.bdr nodes |IT—FILDIERNHFERLET,
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(nodelDF—HNR—AITHEHE)

=# 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_LEHR

node_init from dsn

-[ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <—— r(IEH) THILEEDR

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhnfE
RSN TNBIEERERR

5.5.1.5. IREI§E R
YINBE LT ) — FOBERA Y AT LAAOJ(CHESTLEI 8, TARENZ SN TN VAT LIAOT DT HIBRFBRETULE,

YATLARIOT DT —HREREILSNTOETH, TINRELE) — ROBEIRA Y AT LNAOYICHELTUBIEE ., /— FEMECTROAvE—IN M hEn, /- R
BINDERETEGUSH . RAREETRE EFLRELTYATLOAOT DT -2 EIREERELTHNET,

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: 7—HA70tA: bdr db: bdrtest (PID 17232)(F#&TI—F1THTULELE

J—REMICETOCAOBEREBIIHESHDVEFEAN., FSUTFDVaVDEIERRETLE,
55.2. 50— NIV I -5 AKE
5.52.1. RO EHM

BDRICEESNEZIO-NIL =TV AOFIRAAELCOVTHERLES ., Y- o—TVAERIATEET/— FEICIWHENE Y- VAF S B s, /—F
MOY—T V2B SOHEEHCCENTEZINENEEZELES,

5.5.2.2. Wil R E
CHOQIREE THREIEEMLELE,
5.5.2.3. IR FIE
1. #IEIRAE
BDRDE/— FEIOL VT —a v IEEICEMEL TSR bdr.bdr nodes IT—FIVEAVTHERLET,

(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
<-- r(ER) THE TR

-[ RECORD 2 ]-————-
node name

host=node2 port=5432 dbname=bdrtest
r <-- r(E®) THELarER
host=nodel port=5432 dbname=bdrtest <-- nodelhBIERENTWB LEMEE

node local dsn
node status
node_init from dsn

+
|
|
|

node init from dsn |

+
|
|
|
|

2. JO-NIVo—T U ABERERR
nodelDT—AN—2ICHEREL. serial EFITHDgstest T—TIVEMERRLET, serial HEHOT-IINEEKTEE. BEIMICO—T U ANMER
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ENFET, TO-1ILI—T V2B DIz, T—TIERBFICTSET LOCAL default_sequenceam = 'bdr; 1ZIEETILENHNET,

(nodelMT—ANR—AICHERE)
=#
BEGIN;
SET LOCAL default sequenceam = 'bdr'; <—— HO-1Io—r VAR RO E
CREATE TABLE gstest (
id serial primary key,
hogehoge text
)7
COMMIT;

% . LEDDLETHICnodellctl hehdAdive—Y
LOG: DDL LOCK TRACE: attempting to acquire in mode <ddl lock> for (bdr (xxxxxxxXx))

STATEMENT: CREATE TABLE gstest (

id serial primary key,

hogehoge text

)i

LOG: DDL LOCK TRACE: attempting to acquire in mode <write lock> (upgrading from
<ddl lock>) for (bdr (XXXXXxXxxX,))
>STATEMENT: CREATE TABLE gstest (

id serial primary key,

hogehoge text

- OW=RNIbo= VAR RERR

nodelBLUnode2MF—IR—AICEK L. TO— 1L Y—T U ABMER SN e &R LET,

(nodel@F—HAR—AICHEHE) (node2MT—5R—AICHEHE)
=# \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 TREDSQLTHMEM(pg_classDIER) ZHERRIRETT .

=# SELECT * FROM pg class
INNER JOIN pg segam ON (pg class.relam = pg segam.oid)
WHERE pg segam.seqamname = 'bdr' AND relkind = 'S';

IRy —=5 V2% R

nodelDT—AR-AICEK L. 1HDT-AEIRALET,

(nodelDF—HR—AITHEHE)

=# INSERT INTO gstest (hogehoge) VALUES ('testl');
INSERT O 1

node2DT—AR-AICERKL. 1HDT-AERALET,
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(node2MF—AAK—AICHEH)

=# INSERT INTO gstest (hogehoge) VALUES ('test2');
INSERT 0 1

5. Y—TUAENEH R

nodelBLUnode2d V=TV ADMBICFHE N FEELTWVENCEERERLET, ARIETIE. nodel(22HEID LB THN. node2(ZIF100001HE]
DL THNELE,

(nodelNF—AN—AICHEHE)
=# SELECT * FROM gstest;
| hogehoge

<-— nodellllF20 =5V ANEINLHTHN D
100001 test2 <-- node2l(3100001DY—=H5VANEIN L TOHND
(2 rows)

6. JO—1NLy— VAR A

nodell2200,000DT—3%&H AL, Y=V ADEN100,000% B A5 E . n0ode2M100,001EHE LBVINENERERLELE,

(nodellcBWTEM)
$ 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-)NLOIKEERERR

nodelDY—5UAN'100,000%F|FALEDE, nodellCENIRONZEEREZRLELE,

(nodelNF—AN—AICHEHE)
=# SELECT * FROM gstest WHERE 99999 <= id;

test99997
100000 test99998

100001 test2

150001 test 99999 -< 100, 000%#BZ 3. nodel®Y—HVAN150, 00LICEMIRON S,
150002 test100000

150003 test100001

150004 test100002

150005 test100003

150006 test100004

5.5.2.4. RAHER

SO-NILo—T U 2ERAWEIET/— FED Y- T V2B SN S EIIE TEZENHERTEE L, TIL—1NLY—T VAV TRIK DD OFIRFEENYZ27IVIC
RESNTHENEIOT. EELTTEL,

1. 1(F74)L ME) DINCREMENTE [T R— kSN TVET,

Page 60 0of 96



PostgreSQL Enterprise Consortium

2. MINVALUEEMAXVALUE(ZT 74V FTOYIENTHED EETB_ERFTEE A,
3. CACHEfRRIEYR—IFENTLFEEA,

e http://bdr-project.org/docs/1.0/global-sequence-limitations.html

553. ZRM/LITUT—2ay
BIRALIVT =23V WTREHLET,
5.5.3.1. &R E M

TIIVBETOEIRMLTIT— 23V DaI B R LET, BIRMLTIT—2aVv0aIERENDT—AX- 2B TOEEDT—IINOT—HREETICHIBTLET
Fe BRI T — 03V e KB T30 EEFIREAMEICTIEERMELET,

5.53.2. RIEANE

nodel Database:rep test ‘ ‘ node2 Database:rep_test
! Replication Set:default
E all_rep TableData < > all_rep TableData

) Bi-Directional Replication

. Replication Set:nodel

i nodel_only TableData

| Replication Set:node2

i node2 only TableData

e Replication Set: LT —Y3umtgET2T—JINOMRBEESERL., /— FMEICRETHE
e http://bdr-project.org/docs/stable/replication-sets.html

FERML T —VavBiIRE
o WAHBLIVT—YavnEERER
o FEIRMLTIT—3avnodel) DEMERERR
o FEIRMLTIT—3avnode2) DEIERERR
5.5.3.3. RIARE
CHHOIRE TRIEEMLELE,
5.5.3.4. IR FIE
1. BIRMLTIT—2aVIREBEE
BIRLIVT -3V 0EMERERD AIC, TERORIIREEEELET,
L) T—HR—=2VER
TANEERTDAEDT—AN-AEERLET,

(nodel, node2(CHTENME)

=# CREATE DATABASE rep test;

(2)BDRDAZNE
ERLIET—RAR—A L CBDRIGBEDE L EEELET,

(nodel, node2MT—AR—AICHIVTEHE)
=# CREATE EXTENSION btree gist;

=# CREATE EXTENSION bdr;
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(3)BDRUI—TDIERK
BDR/—FDDSAR(Mbdr.bdr group create |#F|IALTHR D/ — FEERRLET,

(nodelDF—ANK—2AICHE#HT)
=# 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
[Cnodel%iEMN

@4))—R&$k(node2)

BXFDBDR/—RDISAR(Tbdr.bdr group join IZFIALT/—FE&EFLET, CNICED. £2TO/—FRTLI)T—2aVuhBthsnET,

(node2MF—AN—AICHEH)
=# SELECT bdr.bdr group join(

local node name := 'nodel2',

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']); X% replications_ret
[Cnode2%:BHN

(5))— FOIRAERESR

BDRYI—TAD/)— DAV T & bdr.bdr_nodes |ZFBAULTHEZELET,

(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 host=nodel port=5432 dbname=rep test

node status <-- r(IE%) THa_LerE:R
node_init from dsn

-[ RECORD 2 ]-—-———-

node name

node local dsn host=node2 port=5432 dbname=rep test

node status r <—-— r(IE®) THEI_L&HEDR

node init from dsn | host=nodel port=5432 dbname=rep test <-- nodelhpfERENTVBLZHE

B
aits

6LV —2avEy OFERR

BELE/—ROLFI)T—Yavtyb&lbdr.connection get replication sets |#FIFALTRERLET,

(nodel DT —AN—AICHEHE)

=# SELECT bdr.connection get replication sets('nodel');

—[ RECORD 1 ]-———————mmmmmmmmm e e
connection get replication sets | {default,nodel} <-- nodelh“EMSNTBIE

=# SELECT bdr.connection get replication sets('node2');
~[ RECORD 1 ]=========———————m fmmmm
connection get replication sets | {default,node2} <-— node2hBMEINTVSE

- BARLIVT—2ardRT—TIVOENERER
FE BEORAELIVT—2aVEanE R LET . FADT-IICT—SEEALERICEI —ADT-IIUSL T RA SN TVET,

W) 7= @ll_rep) R
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TANEEETSHDT—TIball_rep)BIERLLET

(nodelDF—HNR—AILHEHE)
=# CREATE TABLE all_rep(id int, PRIMARY KEY (id));

CREATE TABLE

QLIIG =3ty rERR

EELET—IIDOLT)T =3ty b & bdr.connection_get_replication_sets | M AL THERLET,

(nodelDF—HNR—AITHEHE)

=# SELECT bdr.table get replication sets('all rep');

-[ RECORD 1 J-—-—=—————————— +-——

table get replication sets | {default,all} <-- defaulth'&FNTLBCL

(3)7—4:Em

nodelDT—JIUIT—H%EEALET,

(nodelNF—AN—AICHEHE)
=# INSERT INTO allirep VALUES (1)
INSERT O 1

WLTVr—2aURERR
node2dT—FIUCET—ANL IV —2avEnN TSR &R LET,

(node2MF—RNK—2AICHE#T)
=# SELECT id FROM all rep;
id

1 <-— FARLTUT—YavehTaCE

. LT =2aui RN T—TILOER(nodelDd)

RICERRBLT T —2a VB EEERLET. RELET-IILTRLIVT —2aVBETHOna<BnET DT, FEDT—IINDH LTV -3
VEEBENHEES,

1) T—7)nodel_only)DYERL

FANEERETEADT—T(nodel_only)EERLET,

(nodelDF—HN—AICHERE)
=# CREATE TABLE nodel_only(id int, PRIMARY KEY (id));

CREATE TABLE

QLTI —avtyhER

BELET=IIDOLTIT—o30tyh&Elbdr.table set replication sets IZFALTnodel ([CEREL. LIIT—Yavxd &R E nodel DH(C
LET, RELELTVT =030ty b &R T3ICIE. Thdr.table get replication sets IZFIAULET,
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(nodelDF—HNR—AITHEHE)

=# 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 ]-=———=——=—————— Fommm
table get replication sets | {nodel,all} <-- nodelhEMENTIVBIE

(3)7T—4:Em
nodelDF—FINCTF—HAEEALET,

(nodelDF—HNR—AILHEHRE)
=# INSERT INTO nodel_only VALUES (1);
INSERT O 1

@@L =3 mERR
node2MF—JIUIFT—=AHLTIT —oavsh TOEBWEEERLET,

(node2dF—ANR—AITHEHE)

=# SELECT id FROM nodel only;

id

——— <—— LIT—2avEnTIvElh e
(0 17)

. LIV =230 mt g8 T—TJILDER(node2Ddy)
BI#E(C. £5—ADDDERMLIIT -V bR LET
1)F=FInode2_only)DIERK

FANEEETEEDT—T(node2_only)BERRLET,

(node2dF—ANR—AITHEHE)
=# CREATE TABLE nodeZionly(id int, PRIMARY KEY (id));
CREATE TABLE

QLTI —vavtyhEE

BELET-IIDOLIIT—Yavtyb &l bdr.table set replication sets IZFIFALT node2' ICEREL. LTI —Yaust R & node2 DHIC
LFET, BRELELTIIT—0avty &R T3ICIE. Thdr.table get replication sets IZFIRAULET,

(node2MF—AN—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 ]———————mm—mmm fmmm e
table get replication sets | {node2,all} <-- node2hBIISNTIVBIE

(3)7—3:Em

node2MT—JIUCT—H%EBALET,
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(node2MF—AAK—AICHEH)

=# INSERT INTO node2 only VALUES (1);
INSERT O 1

@IV —oa kR
nodelDT—JIUZET=ABLTIT -3y TOWBWEEEZELET,

(nodelNF—AN—AICHEH)
=# SELECT id FROM node2 only;
id

_—_ <== LI =2avEnTIVECE
(0 17)

5.5.3.5. IREI R

SEIOBREEER T, LTVT—2av ey M CEBE D/ - FERETE CRIRMLT T —Ya v RSN S ENMER RS U, Fo BRMLTIT—2avER
DAEDHEEEFIECOVTHHERH XL,

122U LIV —2av ey MCr—JIVEE T 3563, BEDT-AFTREALBLOT, FETRAIMBETT,
BIRLIVT—2300FEEHRERTRICEIET,

e http://bdr-project.org/docs/1.0/replication-sets-concepts.html

e http://bdr-project.org/docs/1.0/replication-sets-tables.html

1. DDLRLIIT—2avty b0 EICEFRECEICTATO/ - RCHELET,

2. TRUNCATEREICLTUT—bENET, 2EKBVMEE . DELETEZFIATILENHNET,

3. L7Ur—2avty b0k E R, M141/— REMEE S EHICET—TIT—301E-(CE8 e 5 2 FtEh.

4, LIVT—2aveyMIT—JIVEBMUEISEEURIOT—ANAEL/ - FCRBEShFEA, BF. BBEE. T—IIWELTUT—YavtyMIBMUE .

FHTRYTILENHNET,
5.5.4. BH BRSO ENE

5.5.4.1. FRFEM

BDRE@VILFIAREM T HR/— RICH LT SRNBEEFHNEERITII_ENAIRETY . HE/ — T L TRIBICEHFLENERSNEIZE . &/ — R
LVCETSNEEHFLENFETIERPRETIEENHIET,

BORMENKLELLIGE . REDEHULENEREINFET (ast_update_wins), T, HEFERIEFT—T ) bdr.bdr conflict history | CHEERAIRETT,

e [bdr.bdr_conflict_historyl[CIE#MESNBFEWRICOVTRETREZISE TS,
e http://bdr-project.org/docs/stable/conflicts-types.html

TEEBALNCT DRI EEELELE.

1. BEHLENFEE LIS E0EE)
2. BERERICIATLNIOVICE SN ER

5.5.4.2. BRAIANE
write write write  write write write write  write
Conflict
BDRENMEIRIIMIZER
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TROBEREROEFEARFELELE,

5.7 BAELEHEED/ -V

BHE S5 St

1 PRIMARY KE Y7 (EUNIQUEl$9 22MIRENEILUNIQUE KEYERDITICE 25 RIFT
TOFBREERIILES,

2 SHER %Y SEBF—FHNERSNET—TIUUIHBNT,
HIFIERTET—RHEIBRICLTEIERISNIHR S ERELET,

3 Befth %9 BDR CIEHEMHIFIEH R— FLTLVEBLVEDIC,
B HRCHENVTRENRE LSS ERIILET,

4 HO-1IViaT—4 J—E®50—Nb(PostgreSQLYATLEIR)D
FTROA-IBENELSEE TORE TR LET,

5 OvDOFEEETY ROYD Db iR BDREAJOLAEOVIDFRE(COWTIREELET,

6 Z0fth BHEIMICARREETNT-I0RENEELLIBEIC
FECRBEEITOAEERIILET,

5.5.4.3. R RE
CHLQEE TRITERMELFELE,
5.5.4.4. {REEF B

1. HAEOIATVav0EMLTER

A RERICT—JIIbdr.bdr_conflict_history IICIEREECEXT B/, bdr.log_conflicts_to_table/S5A—Ahon CRESNTNBIESE
BLET,

¥ off[Clg>TULVED, postgresql.conflZlbdr.log_conflicts_to_table=on IFBEEL. BiAHAHERITLTTFSY,

nodel/node2DT—AR—AICHER L., INTA—FEHERTRLHICT LIV FERITLET,

(nodellCTELE) (node2(CTENE)
=# SHOW bdr.log conflicts to table; =# SHOW bdr.log conflicts to table;
bdr.log conflicts to_ table bdr.log conflicts to table

2. LT =23V RS REIDERE

FYRD—DRBIEREDERDIREEEE U TR EITOEMH. bdr.default_apply_delay/\oA—3%FHRELET, COISA—AEHZTETEIETL
TIr—2av0 kB ERE LB EUR)Eo B2 ENHEET,

¥ SEINREETIE, BAEDREEHERLLICT DI 2" ERELTNET,

nodel/node2MT—AR—AICHEMEL . NIA—REHER T BLHICTF LIV FERITLES,

(nodellCTERME) (node2lCTEHE)
=# SHOW bdr.default apply delay; =# SHOW bdr.default apply delay;
bdr.default apply delay bdr.default apply delay

3. BDRO%/— FKAEERERR

BDRDE/—FREIOLIIT—2a Vv EEICEMEL TV EE bdr.bdr nodes |#FIFALTRESELET,
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(nodellCTEEME)
=# 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%) THI_LEHR
node_init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(IE%) THR_ L&D

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelMpfEENTB L ZMER

4. BEERT-IINET -5 DIER
pgbebch ERIAL T, EERICRIATET—IIET—REERLET,

(nodellCTEENR)
$ pgbench -i -s 10 bdrtest
$ psgl -h nodel -d bdrtest

=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000001, 1, 0);

5.5.4.4.1. PRIMARY KEYZ 7= [ UNIQUEHI #

1. INSERT vs INSERT
B EEHME

BL—MLESELT. 220ERE3/— ROINSERTARIULPRIMARY KEYDJE FE. BE—DUNIQEHIHDE) &2 TF— A EIEATIT — A%
WEELELE,

mREHER

B4 LRV, RRICT-AhER SN AP RIFENELE,
mRARETFIE

&)= FDDZENEFNINSERTERITULINSERT vs INSERT DR S ERESEET,

(nodelMF—AX—2AASQLEIZA)
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 2, 0);

(node2MF—ANR—AASQLEIR A )
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 3, 0);

BE&OJ%Ebdr.bdr conflict history IZFIFALTHEERL. A DHREEHERLET,

X BERET-JITERENIPH ASh TSR0y —Ne0—nil. RHRIEJE-FELTRRLET, LoT ENENDY - NTEITENE
FIUYDYavEO—NIL NSV D DAYy UBE- RIS D VavE LTERBALET,
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(nodelZFldnode2i & BET—JIVICEEEAYTHH A1)
=# \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 1sn
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

3944663

3/765949B8

2017-01-25 10:36:03.7876984+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

EINENOT-IINOREEHEEL. A K EROMEBEREZELET.

¥ RICT-AMERESNTEA-AIL IS UFD VRSN TVET,

(nodelNFT—HANR—2A%FER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance

1000001
1000002
(2 17)

(node2MF—HANR—2A=HER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance
1000001

1000002

(2 17)

% last update wins keep local

. INSERT vs UPDATE

A HME

BHORM LAY TTHBA-NIIVEIOEHIER

—2M/)—RTINSERTULE T—REESIHAD/— FTUPDATE LT —AN B UPRIMARY KEYDEEF D7 —AEMREELELE,
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ORGSR

INSERT/UPDATEDBR &N HKE LGS REEEETIEHARL—ABITOT—HEENBEERD EENRETT,
RS REFIE

TRT-IINEMHIREELET,

(nodeldF—ANR—AE/ER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance filler

1000001 |
(1 17)

(node2MT—ANX—2A&HFER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance filler

1000001 |
(1 1)

B /)— D BENFNINSERT/UPDATEEZETTL. INSERT vs UPDATE DR EEHRESHFET,

(nodelMT—ANR—=2AASQLEEA)
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 4, 0);

(node2MT—HNR—2AASQLEH A )
=# UPDATE pgbench accounts SET aid = 1000002 WHERE aid = 1000001;

BEOJ%bdr.bdr conflict history IZFIFALTHEERL. A DHREEHRLET,
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(nodelZFldnode2i & BET—JIVICEEEAYTHH A1)
=# \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 1sn
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 10:36:46.7808224+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

EINENOT-IINOREEHEEL. A K EROMEBEREZELET.

(nodelNT—HAR—2A=HEER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| abalance

1000001
1000002
(2 17)

(node2d7—8NR—2A&HRERR)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid |

abalance

| filler

| filler

————————— s pat et

1000002 |
(1 1)

PRIMARY KEYDUPDATE CHAE LIEFE A TUE— MAITR—EFIFHEROEHISER IO AN T -4 R TEY . O—AIIEITRERELTUT—
DAVHICEKRNTIEISN ., T-30BEMHNENB(BRRENERINELE,
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(nodel®F—AR—-20%)

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

(node2®F—3X—-20%5)

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

¥ BRETHITNEO-NIAINLFEITHIBR TS FTLWE—MTILERRE L3 LIICUPDATEY B ENHS

EERKETE. O-NILRINS DL TV — a3 U BRESN BRI, FRETBHC. O—NILRIOT—5EUPDATELEY,

(nodelMT—HANR—2AASQLEH A )
=# UPDATE pgbench accounts SET aid = 1000003 WHERE aid = 1000002;
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| abalance | filler

1000001
1000003
(2 17)

(node2MF—ANK—A%HEER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— Fm—
1000002 |
(1 17)

¥ BERFEHSN ROT-ADL LTI —avhiadEsht T — A 0B S THEHD

3. UPDATE vs DELETE
AR
—20/)—FTUPDATELET—AEE5FAD/— FTDELETE LIz T—AhE UPRIMARY KEYDEZF D — ABAREELELLE,
W REEER
UPDATE/DELETEDSR & LIz 35 & . UPDATENBEESNEL,
B RAEREFIE
TRT—IIVEMEREELET,
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(nodelMF—RAR—2A&HER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance

| filler

————————— T ety ST
1000001 |
(1 17)

(node2MF—AN—2A&HER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;

| bid | abalance

| filler

————————— et e

1000001 | |
(1 1)

&)= RFhBENFNUPDATE/DELETEZZETTL. UPDATE vs DELETE D S EHREIEET,

(nodelMFT—HAR—AICSOLEZEA)

=# UPDATE pgbench accounts SET bid = 4 WHERE aid = 1000001;

(node2MF—RR—AIZSQLEHZA)

=# DELETE FROM pgbench accounts WHERE aid = 1000001;

BEOJ%Ebdr.bdr conflict history IZFIFALTHEERL. A DHREEHRLET,

(nodelFldnode2dE & BET—IIICHRAEDTNE A1)

=# \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_sqglstate
error querystring
error_ Cursorpos
error detail

error_hint
error context
error columnname

error typename

error constraintname
error filename

error lineno

error_ funcname

6371561413984311673

0

3/8BF7BA38

2017-01-25 10:37:45.561678+09
public

pgbench accounts
6371553825031594764

3960157

2017-01-25 10:34:30.564936+09
2/D9831CC0

update delete

skip change

{"aid":1000001, "bid":4, "abalance":0,"filler":null}

Page 72 of 96



PostgreSQL Enterprise Consortium

INFNOT-TINDIREEFERL. e REBFONEBEREDRLET,
3 DELETE#DUPDATEDNHEZESNTET,

(nodeldT—8NR—2A&HRERE)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

(nodelDT—AN—A%HEER)

=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

————— R i e

(0 17)

¥ skip change : EEEERL.HWESNE

. INSERT vs DELETE

—20/)—FTINSERTUET—ANEI A D/ — FCDELETESNTZ T —HER UPRIMARY KEYOEEHRF D — AEHREELE LT,
m REERER

DELETEQUIEBABEZESNELE, EFKEDIKBIIOVWTIEIVATLAIATY b HERT B ENTELBATLE,

W BREREFIR

TRT-IIEMHKREELET,

(nodelDT—HAR—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— e
1000001 | |
(1 17)

(node2MF—HANR—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— T mate e e e
1000001 | |
(1 47)

&)= DENFNINSERT/DELETE®ZESTL. INSERT vs DELETE DR S EFKAEIEET,

(nodelMT—RANR—AICSQLEHEA)
=# INSERT INTO pgbench accounts (aid, bid, abalance) VALUES (1000002, 5, 0);

(node2@7—ANR—AICSQLEHA)
=# DELETE FROM pgbench accounts WHERE aid = 1000002;

wE0J% bdr.bdr conflict history IZFIFAULCHEREL. S B DR EFERLET,

X BB FHERHREIEATLE,
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(nodelFizldnode2dFH & BET—IICEHRAATHH AN R
=# \x

=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

INTNDT—TIDKEEHEELET,

(nodelDT—9NR—2A&HRERR)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| abalance | filler

1000001
1000002
(2 17)

(node2dT—8NR—2A&H/ERE)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| abalance | filler

1000001
1000002
(2 17)

5. DELETE vs DELETE
R EHE
220ERD/— FCETINEDELETENRIUPRIMARY KEYOIEEH DT — A %HIBR T2 — ABRIELELE,
ORGSR
DELETE/DELETEAR & LIEIGE . R ADDELETENEIRSNLEETE T LELE,
RS REFIE
TRT-IINEMHIREELET,

(nodeldF—ANK—AE/ER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— o
1000001 |
(1 17)

(node2dT—ANX—2A&HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
| bid | abalance | filler
————————— e
1000001 |
(1 17)

&)= D oENFNDELETEERSTL. DELETE vs DELETE DA EHRESIEFT,

(nodelMT—ANR—AICSQLEHEA)
=# DELETE FROM pgbench accounts WHERE aid 1000001;

(node2MF—RR—AIZSQLEHZA)
=# DELETE FROM pgbench accounts WHERE aid 1000001;

BEOJ%bdr.bdr conflict history ZFIFALTHEERL. A DHKEEHRLET,
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(nodelZFldnode2i & BET—JIVICEEEAYTHH A1)
=# \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

-[ RECORD 1 J-—===—=—————

conflict id

local node_ sysid 6371561413984311673

local conflict xid 0

local conflict lsn 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 1lsn 2/E8E9A388

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

EINENOT-IINOREEHEEL. A K EROMEBEREZELET.

¥ O-HLEID)— ENhBDDELETENERSNTULET,

(nodelDT—AN—A%HER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

(node2dF—ANR—AE/ER)
=# SELECT * FROM pgbench accounts WHERE aid >= 1000001;
aid | bid | abalance | filler

¥ skip change : ZEZHEMRL. WEINE

5.5.4.4.2. 5+ 8% —Hl$

1. SAERF—HIRIDHE

mHRAHE

120)— FTHEF—FIRNERBSNET—IILUSHLTT - EHEA L, ERT-HEASEI R A D/ — FICKBRENZHTC, I/ AD/—RIC
BLWTHEF—DSRATHET-IINOT—AEHIRTB_ET, SMBF—FIHPNERSNET-TNADT-AHAL ST —SRET-IIIC

WYBTHHEIRERAESEET,
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W REEFER

HERF—HIRIER T DNENERSNZIZETEBDRTIRIIS—(CHH T TP R+ —Hil#0:Z R DIREEICBDFELE,
RS REFIR

TERORFEREF OT-IINEERLET,

(nodelDF—HNR—AITHEHE)
=# 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, parentfid) VALUES (11, 1),

B /=R DZENEFNINSERT/DELETEZESTL. A EBF—HIH DR E TR ESEET,

¥ nodelMHDINSERTIEFnode2 Tld, FT—FIN TSBENTLBENEFELT. node2MDELETEIdnode1 TBIBLTIVSEH T3 %HIBRLEL
SELTVBDT. TNEFNERE K BNET,

(nodelMT—ANR—AICSQLEHEA)
=# INSERT INTO child(id, parent_id) VALUES (21, 2);

(node2MF—RR—AIZSQLEHZA)
=# DELETE FROM child WHERE parent id = 2;
=# DELETE FROM parent WHERE id = 2;

EINENOT-IINOREEREEL. AR ERONEBEREZLET.

(node2MF—H/R—A%HER)
=# SELECT * FROM child;
(nodeldT—RNR—A=HER) id | parent id
=# SELECT * FROM child;
id | parent id

(2 11)

(2 11) =# SELECT * FROM parent;
id

=# SELECT * FROM parent; ——
id 1
- (1 17)
1
X NEF—HFERDT—INchi1dT—TIUCFEET S,

5.5.4.4.3. B fth #1149

1. BHthHIRIDEES
A HME
Pt GBAR CH32 00T —HERBD/— RIbRIEFICT—ILCINSERTL, /— RO TR AN FEETET — AEREILET .
W REEAER

—20/)—FTINSERTSNET &L A AD/— FICRRS EBRRICHHHHE RO FEEL, /- RGN SNET . BREERIETHE
WICFARL - TOT S BEENDEEBIHEENDETT,

B BAELETFIE
TROHMHFERFOT-TINEERLET.
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(nodelMF—RR—AICSQLEEZA)

=# CREATE TABLE sample (aid integer primary key, range daterange, price integer);
=# ALTER TABLE sample ADD EXCLUDE USING gist (price WITH =, range WITH &&);

-

&/ FDHOENENINSERTERTL. BHllFIH DR S ERESEET.

3 [2012-04-18 ~ 2012-04/20]DHARINER A LTV SEHICHHbFIFZ RERE L TLET,

(nodelMdF—AR—AICSQLEHRA)
=# INSERT INTO sample VALUES (1, '[2012-04-16, 2012-04-20]"', 10000);

(node2MF—RR—AICSQLEFZA)
=# INSERT INTO sample VALUES (2, '[2012-04-18, 2012-04-23]', 10000);

(nodelZFlinode2MEEBRET—IIICEHEEOTHE ASniLY)
=# \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

INETNOT-TIOREEHEEL ., HERERONEBERIELET,
X O/ — FTETSNET - EHERBIBIRC. HIFERNFELEL, BDRICES/ — FREIDEFRI I SNES

(nodelMF—ANX—2A%HER)
=# SELECT * FROM sample;

1 | [2012-04-16,2012-04-21) | 10000
(1 17)

(node2MF—AN—2A%FER)
=# SELECT * FROM sample;
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(nodel®F—AA~—20Y)

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

(node2®F—AX—20%)

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/ FTHIFIEBROFELEL., BDRICLSEHMEIBISN TLES BEHOLWIE- NI S TI0- NI TV ERIBREBEETS

FHE R DIKEEEREHTBH(C. mEAIOT—2ZUPDATELET,

(nodelDF—AR—AIZSQLERA)
=# UPDATE sample SET range '[2012-04-11,2012-04-16]"'" WHERE aid

(node2MT—RANR—AICSQLEHEA)
=# UPDATE sample SET range '[2012-04-23,2012-04-29]"' WHERE aid
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(nodelDF—HANR—A%RER)
=# SELECT * FROM sample;

[2012-04-11,2012-04-17)
[2012-04-23,2012-04-30)

(node2MF—HANR—A%RER)
=# SELECT * FROM sample;

[2012-04-23,2012-04-30)
[2012-04-11,2012-04-17)

55444.90-LB 55
1. 90-NILBT—A0%&
mHRAHE
A=LbPO—-NLTF =) O1EERN) — FETERGSIKET. thdd/— FICFEELBLO- LR A UGS [CRETIREDT — A& LELE,
W REEER

LIV —2av5m/— RCRBOO—IUEELBIMES . I5-ICNET . I5-&ETBICE AL -2 BITORENBELZHIEEN
WETY,

BBAEEFIE
FRCERLEO-ILTT—IIVEERLET

(nodelMT—ANR—AICSQLEHEA)
=# CREATE ROLE testuser SUPERUSER LOGIN;
=# \c testuser
=# CREATE TABLE testO0l (id integer primary key);
=# \d

J—vavn—&
A¥—=Y | &A@ |
—————————— T e

| test0l | =7 | testuser

(node2MFT—H/AR—AICSOLEZEA)
=# \d
YL—YavhienELh,

¥ A-BERLTT—0armtREBLBLOT, EDO—IILTERSNZT—TIE LTI —YaustREBb

F—RAR-20YEHEZRL. ERRORDPEF L TH ASN TUONEHRENRELTVET,
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(node2®F—H~—20Y)

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.test0l (id
pg catalog.int4 , CONSTRAINT test0l pkey PRIMARY KEY (id) ) WITH (oids=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 HERIIZEFRG RAB0R-IDMERESNNIE, BRE3AFRTS

LI —oa e BRRSE3HICO—ILERTO— IV TR e LET

(node2MF—RR—AICSQLEZA)
=# CREATE ROLE testuser LOGIN;
=# \d

J—vavn—%

public
(1 47)

55445.0970BAETYFOYIOD
1. OYoOREETY ROV DH
mHAHE
—20/)— FCRGLERAYIELI R AD/— FTIRGLEOYIN, FyRAOYDREBERS T — AERREELELE,
mREERER
B35/ — RCERITSNE MUY D avTTy ROV RO RA UGS . OV DRSNS FTAVIFENFEELE T, PostgreSQLICHINT
TYRAYODRELZHZE. TYRAYWESIERIT MU FD Yavh BB TA—IL/ W EshETN, £/ — RETRELETYRFAYIEONTIE
BHTELRUEY ., AVDFESIRENREET,
W BRAEFEEFIE
TRT-IIVEMERELLET,

(nodelMF—RAR—AICSQLEFZA)
=# CREATE TABLE sample (aid integer primary key, range daterange, price integer);
=# ALTER TABLE sample ADD EXCLUDE USING gist (price WITH =, range WITH &&);

Al

—# INSERT INTO sample VALUES (1, '[2012-04-16, 2012-04-201', 10000);
—# INSERT INTO sample VALUES (2, '[2012-04-21, 2012-04-30]', 12000);
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(nodelDF—HANR—A%RER)
=# SELECT * FROM sample;

[2012-04-16,2012-04-21)
[2012-04-21,2012-05-01)

(node2MF—HANR—A%RER)
=# SELECT * FROM sample;

[2012-04-16,2012-04-21)
[2012-04-21,2012-05-01)

120/)—FoT—JIVERYI L. £/ A D) — KM b[UPDATEEZRFTL, AV LD EEZ (TS EERALET . OVDNEIRSNSET.BDR
BAIOCAZOYOFENRELET,

(nodelMF—RR—AIZSQLEHZA)

=# BEGIN;

=# LOCK TABLE sample IN ACCESS EXCLUSIVE MODE;
=# SELECT pg sleep(10);

=# END;

(node2M7—ANR—AICSQLEHA)
=# UPDATE sample SET price = 14000 WHERE aid = 2;

(AYDFFBEROTHREATDH AEnizly)
=# \x
=# SELECT * FROM bdr.bdr conflict history ORDER BY conflict id DESC LIMIT 1;

5.5.4.4.6.Z Dt
BEMICEREREEGVT-A0EENRELZS AR UTREEALTFHTHETILENDIET.
¥ LI —0a iR EIR T 3 EN T RE TH A MERTIRICIERNBETT,

HE NIA=4 iR

1 bdr.do_not_replicate(boolean) | COINTA—REYIEED MUY D AV TIThNEEE(.
)= READLTVT =300 =HICFa— (TSN,

=# CREATE TABLE test (id int primary key, name text);

=t \q
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(nodellCxtLTOdH LI— FBINEELT)
$ export PGOPTIONS='-c bdr.do not replicate=on'
$ psgl -h nodel bdrtest
=# INSERT INTO test values(l, 'test');
=# SELECT * from test;
id |
____+ ______

| test
(1 17)

(node2(ClF RSN TWEBNEERER)
=# SELECT * from test;
| name

BHE AP St E71:
2 bdr.skip_ddI_replication(boolean) | DDLICLBEREDL TV —v3vE2AF¥Y T3,
— &8N/ — RDH(CDDLERITLIEVNGEICHE D,
A—NI\—1—HDHhE&RE T HE,

(nodellZO#H T—T IV E1ER)
=# BEGIN;
=# SET LOCAL bdr.skip ddl replication = true;
=# CREATE TABLE skip (id int primary key, name text);
=# END;
=# \d
J—2avn—&

postgres
postgres
postgres

(node2(ClF RSN TWVBNEERER)
=# \d
J—vavn—&
El

sample 7—7 postgres
test 7—7 postgres

HE ISP St B

3 bdr.permit_unsafe_ddl_commands(boolean) | ®LICLIIT =23V TERVLAF—VYDEBEF RT3,
A—=\—1—HDHH R ETHE,
UTDE T 74 FCRETNHFRIESN TR TVEEIT A,
* CREATE TABLE AS
* ALTER TABLE ... ADD COLUMN ... DEFAULT
* CREATE MATERIALIZED VIEW
* REFRESH MATERIALIZED VIEW
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(T4 TRIZ—EBD)
=# CREATE TABLE test2 AS SELECT * from test;
ERROR: CREATE TABLE AS is not supported when bdr is active

(I5—HHBVIEZHEER)

=# BEGIN;

=# SET LOCAL bdr.permit unsafe ddl commands = true;
=# CREATE TABLE test2 AS SELECT * from test;

=# END;

5.5.4.5. IR

—HOFHENR—UICT, BERILGVEMENRAE TR0, RERBETERENRELBV -V TRIAIREEERFET,
5.5.5. /- FEEEtEIR

5.5.5.1. BREED A

B/ - FTHRBESNBDI 2R RBENNDL/— FICEENRELLISATE, /- FTHRGEF ATTRNEHERERLET, T BENRELL/ - FED5ARIRE
([CEIRSERFIEERERLET .

5.55.2. RIEANE

RIRFECII2 B THEASNZBDRY S AR LT, FaeeEmLELE,

1. J—FEE
2. J—FEIH
nodel node?
Bi-Directional Replication
w q ot s

Bi-Directional Replication

Bi-Directional Replication
5.5.5.3. IR IR 5

CHLQIREE THREIEEMLELE,
5.5.5.4. IR FIE
55541./-FEE

1. BDROE/—FIKEERERR

BDRDE/— REIDLTIT—oavhEECENMEL TSI ERTbdr.bdr nodes IT—FILVERNTHERLET,
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(nodellCTERM)

=# 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(IEE) THI_LEMHR

node_init from dsn

-[ RECORD 2 ]--—-—-

node name

node local dsn host=node2 port=5432 dbname=bdrtest
node status r

<-- r(IE%) ThI_L=HER

node_init from dsn | host=nodel port=5432 dbname=bdrtest
<-- nodelhnEMENTH L EHER

2. BEERAT-IINET—ADIER
pgbebch ERIAL T, RAERICRIATET—IIET—REERLET,

(nodellCTEM)

S pgbench -1 -s 10 bdrtest

pgbenchZRALT. /= FLIC MUY a3V EliRICETLET, /- RACEEDRELLFEC, /- FLUIHLTETLENSUYD
IS—HEETINENEERELET,

2
I}

\G
i

S pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

4. )—FEE

)= R2TENETBPostgreSQLEF LS EET,

(node2lCTENE)

$ pg ctl stop -m i

waiting for server to shut down
server stopped

5. J—RionJwER
J— R2BEERICH ASNB3OTAve— JaERLET, FEEAVE—IEHAETNETH pgbench® M UHFD V3V E L TEITAIEETT,
$ tail -f [PostgreSQLOATI7AIL]

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. BDRDE/— MKRERESR

J—R2[EE#%., /- PRENLEILTINENE bdr.bdr nodes IT—TIVERWTHEZRLET,
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(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

-[ RECORD 2 ]-—-———-

node name

node local dsn host=node2 port=5432 dbname=bdrtest
node status T <-- r(IE®)DKEDEF
node init from dsn | host=nodel port=5432 dbname=bdrtest
X OREBEILRHERTEFEATLL,

+
|
|
|

node_init from dsn |

+
|
|
|

7. J—RFOYIDEEL

EENFKE L/ —R2EYIDEELT 7). Tbdr.bdr part by node names |BI##ETLET,

(nodelNFT—AN—AICHEHE)
=# SELECT bdr .bdr part by node names (ARRAY['node2']);
bdr part by node names

8. /—ROYINEELIERHESR
J—ROYINEE LR % bdr.bdr nodes | TN ERWTHERLET,

(nodelDF—HNR—AITHEHE)

=# 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(BIBR) THI_LEHER
node_init from dsn host=nodel port=5432 dbname=bdrtest

9. YATLHRIOTDFET—SHIR

AFIBRHESNDZIFIETEIHOEEAN, HIBRIKRED/— kA Tbdr.bdr nodes IT—FINCTELOTWVSE/— FEIBARITTERVVZHE E T
#ALTY, BDRDIssuesTlpdr.bdr connections |DT—FEHIFRTSEMRRSNTWVEDT, CHELEEEMBFIRTINETLET, il
[ITEEEISETS.

e https://github.com/2ndQuadrant/bdr/issues/97
e https://github.com/2ndQuadrant/bdr/issues/126

(nodelDF—HNR—AICHERE)
=# 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';

10. FSUYD YA KBERITINAERERR
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FIE1TRITUpgbench [CIS—AFEELTRVIEERERLET . KR TRIIS-BFELELFEATLLE,
5554.2./—F#&IBH

BDR/—FOEIRAEV/—FEMTRI5E . BiF/— FOT—AR-ALEIRSES/— FOT—AR-ADAF —IH LV T - RS LI LENBNES . /— FREID
F—AJE—(CE, WREIE-EYEIE-D220F ENHNET

e http://bdr-project.org/docs/stable/functions-node-mgmt.htmI#FUNCTION-BDR-GROUP-JOIN

5.8 AE—MiGAHE

B JE-m#{E StH £
1 bdr.bdr_group_join B | I—Yh4EELE/— FRT—AR—ADAF—IET—RH V&G pg_dumpIdIVFICAEY
BET
2 bdr_init_copydI U F I-YMEELE/— FEDETOT—AX-20IE—%MF pg_basebackupdIUF
(CHE

m EREIE-(CLBEIR
1. FUYDYaVRT

pgbenchZRMALT, /—FLIEFSUFD I aVERIRIICETLES, /- R2ACEIRTBRRIC. /— FLICH LTERTLE MSUFD Y3V oz b hbi
ENEHERRLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest

starting vacuum...end.

2. J—F2MPostgreSQLIEZED
/—R2 ETEIMET BPostgreSQLEREISHET,

$ pg_ctl start

3. BDROEXNE

)= R20F—AXK—-2AMHBDRZHIBRL. BDRILARMEEEZHIBRUET,

(node2MF—RNK—2AICHE#HT)
=# 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. T—HR-2HI
BDRTHIALET—AX-EHIFRLET .

(node2dF—HNR—AITHEHE)
=# DROP DATABASE bdrtest ; X EHELE-STHD. HIBRTELMEAdPostgreSQLEBEIEE]

DROP DATABASE

5. T—AR-2NEER
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BDRTHIAT ST —AR-AEBEERLET.

(node2dF—ARK—AIZHEHE)

=# CREATE DATABASE bdrtest;

6. BDRAEZE
#ENELIZBDREBEAMILLET,

(node2dF—HN—AICHEHE)

=# CREATE EXTENSION btree_gist;
CREATE EXTENSION

=# CREATE EXTENSION bdr;
CREATE EXTENSION

7. J—RmEM

J—FEEBMJIEIRSE3%MH. Mbdr.bdr group join |IBEA#EEITLET,

(node2MF—AN—AICHEHE)
=# SELECT bdr.bdr group Jjoin
local node name := 'nodel2',
node external dsn := 'host=node2 port=5432 dbname=bdrtest',
join using dsn := 'host=nodel port=5432 dbname=bdrtest’'
)

bdr group join

8. /—FEMOHERFSL
J—FhEBMESNCEEEFE T, [bdr.bdr node join_wait for ready |BA#IEEITLET,

(node2MF—AN—ICHEHE)
=# SELECT bdr.bdr node join wait for ready();
X RIUYDLVAVERTHOGE. LEBROBRIRIEEN.

nodel®PostgreSQLAYIPAIVCFEEAVE—INHE ASh iz, EIHOMENRIRSNE B,

(nodel®OY AVt —Ith#r)
LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIYY RTEITHND MSUYDVaVEF LT3, FREATAvE— IR AN, EIRRENFRKRSNET,

(nodelMAYAvt—Ith#r)
LOG: logical decoding found consistent point at 0/B2895648

DETAIL: There are no running transactions.
LOG: exported logical decoding snapshot: "00046FEO-1" with 0 transaction

9. BDRDE/— FIRAERESR

J—R2hBmEnzCe% bdr.bdr_nodes |IT—FILDIERNHFEELET,
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(nodelDF—HNR—AITHEHE)

=# 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_LEHR

node_init from dsn

-[ RECORD 2 ]-—-———-

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <—— r(IEH) THILEEDR

node init from dsn | host=nodel port=5432 dbname=bdrtest <-- nodelhnfE
RSN TNBIEERERR

m YEIC-(ICLBEIR
1. +UYDYaVRT

pgbenchZRMALT, /—FLIEFSUFD IaVERRIICETLET, /- R2(CEIRTBRRIC. /— FLICH LTETULE MSUFD Y3V o bbb
ENEHERRLET,

$ pgbench -h nodel -c 10 -t 100000 bdrtest
starting vacuum...end.

2. J—F2MPostgreSQLIZILFEER

)—FE2 ETEIETBPostgreSQLIMEIELT VB ERRERLET,

(node2(CTEM)
$ pg_ctl status
pg _ctl: no server running

3. YEIC-0mE

J—R2 ETIbdr_init_copylAYYV FERITLU. nodel EOIE—ZEBFLET,

(node2|CTEHE)
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(MPostgreSQLAYIZMIUCTFEEAVE—INH AEh ik, EIBOLENRIBESNFEA,
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(nodelDOYAvt—Itk#)

LOG: logical decoding found initial starting point at 0/BB399BFO
DETAIL: 10 transactions need to finish.

pgbenchIYY RTEITHND MSUYDVaVEFILT3E, FEEAVAVE-INH SN, BIBRENFHIBSNET,

(nodel@OFAyE— 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,

(nodelDF—HNR—AITHEHE)

bdrtest=# 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_LEHR

node_init from dsn

- [ RECORD 2

node name

node local dsn host=node2 port=5432 dbname=bdrtest

node status r <-- r(EE) Thd_t&HEDR

node init from dsn host=nodel port=5432 dbname=bdrtest <-— nodelhnfE
BENTIVBILERER

5.5.5.5. IRET§E R

/- FEENREUVERCH, D) — FTR MUY Ya ViR T2 ENTRET L, [BE/— FEEIBSEILHICRT A RENE SN TS Y ATLAS
AYOT-SBIBRPBETLE,

5.5.5.6. i =

/- FEERBLVEIBRICODLERTIRE T ROLI- N AShET,

=# 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

5.6. BDRT4 BEFREE

5.6.1. EH AR R

5.6.1.1. RSB M

ANHEREBDROAREDI- AT —ATHB. BIATYVREEOR A ELTIT—aVvRECHTDEHIIUDL AR AR B ENICIEIHRER B R LIZED

T,

5611L1LRINE

SEF 2014 FERIRESE (ATANE [CREBESNERR-VUAR—IIEOERER (EEEET6.95ms, FEIE0.16Gbits/s) FEEIC, UTOLILREE
EEZEUpgbench&®E1TLELE,
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Delay and bandwidth
between Japan and
Singapore

nodel

= — B3

Bi-Directional Replication

=N

node2

E=ZN

B E

Delay and bandwidth
between Japan and
Singapore

nodel

Delay and bandwidth
between Japan and
Singapore

node2

<j:|

Streaming Replication

BEOAN-IVILTIr—0avTHNnE. BEHHIVERTLZVWGEERIVAR-ILOYAR ) - RCEHFEREERTILENHDETH. BDRTERFIO/

RICHUCEHERERET SN THETT,
56.1.1.2. BRI BRI

CHLQIREE THREIEEMELELE,
5.6.1.1.3. &3 F IE

1. IRIBHEE

pgbench®E{T33%EHEITL\ET . (BDR, SRIRIEMA)

# pgbench -i test -U postgres -s 10

NOTICE: table "pgbench history" does not exist,
NOTICE: table "pgbench tellers" does not exist,

skipping
skipping

NOTICE: table "pgbench accounts" does not exist, skipping
NOTICE: table "pgbench branches" does not exist, skipping

creating tables...

100000 of 100000 tuples (100%) done
vacuum. . .

set primary keys...

done.

(elapsed 0.25 s, remaining 0.00 s).

nodel, node2&bICF—TIHMEREN TR EEREELET,

# psqgl -U postgres test -c "\d"
U—vavn—%&

pgbench accounts
pgbench branches
pgbench history
pgbench tellers

postgres
postgres
postgres
postgres

-9.4/bin/psgl -U postgres -h node2 test -c "\d"

J—vavn—%&

pgbench accounts
pgbench branches
pgbench history
pgbench tellers

IR HIR R P BEREETVET

postgres
postgres
postgres
postgres
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(clientldnode2RIHEEDHFIR)

tc gdisc add dev eth0O 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 ethO parent 1:10 handle 10:1 netem delay 38ms 1lms

(nodelldnode2mI+:EIE DA 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 1lms

(node2l3ii/— FRITBEELHIR)

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

FHEGIROFER LU TOLOIBREICHIES,

® 5.9 HEFIREORY T —DIER

Client/Server client nodel node2
client - JEIE:0.5 ms JEIE:76ms
THIZNE: 934 Mbits/s | HIEHME: 160 Mbits/s
nodel JEIE:0.5 ms — JEIE: 76ms
I8 934 Mbits/s #8160 Mbits/s
node2 JEIE:76ms EIE:76ms —
i@ 160 Mbits/s | HiZM&: 160 Mbits/s

2. LARYZRA LFESR

BHITUOGEREERERLET.

# time psgl -h nodel -x -c "UPDATE pgbench branches SET bbalance = bbalance + 100 WHERE
bid = 1" test
UPDATE 1

025s
001s
001s

OmO.
OmO.
Om0.

real
user
Sys

# time psql
bid =

-h node2 -x -c "UPDATE pgbench branches SET bbalance = bbalance + 100 WHERE
1" test
UPDATE 1

0Om0.259s
user O0m0.001s
Sys Om0.000s
(RYFI=DBECHEVVARYANME T LTINS ERER

real

3. SRIREBED4REER

JEREASRERDYAI—(C L Tpgbench BEELET
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# 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. BDRIREDMEEEAER

HAEDNRELTVRINIEZRTINIC, Todr.bdr_conflict_history I# BB U BERMEREZELET,

# psqgl -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

BDRIRIEED./— 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

number 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)

BRENRELTVEBLIEERERLET,

# psgl -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

56114 1RAFER
AR CIIA T ERERT BN F LR,
o LARYARA LOIER,
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BLITVIo0—NCEHIIVERITAIEETHRLH . LARY AR LEERTHENHEFELUE,
e TPSOME L

LARY 284 LB SN2z, TPsDE ENRohFELE,
"17.057455" -> "92.602290" ($45.44%)

1RL RRBREECIR A ROH CEBERBUB SNRE LBVLSICULERERIZ Tzt COLIBHRICHILDEBONET,

FEFECHEALTLSpgbench (TCP-B340) DL, BEDMEIHLTME LTI BNEDSE  HERESTHRAEMRITIENTELGLVED., #ERTHR
EHRAELGVVERILETT,

) BH T 37— TN EACE S T5%
5.7. &M

5.7.1. BDREREEF W

AIRFE TS, BDROWRELFBH LU ERI - AT —AEH LFABEZRELE LT, BDROBMEREIS LU REIREIEE M LE Lz, AR TEIELIZBDROE)
YERRELDFERIITRODBENTY,

# 5.10 fERFEMEE

R =1’
O FRER L,
A FIARFICAREIC 2T — ANH B,

HIGLTLVEW, FEEMALL,

X

% 5.11 BDRIZEHESR

BE R E E e

1 J— REhn/EIk% A J)— REIBRIEAYS A U TEITAIRE, /— FEBMEC S UTDYav0E B E, iz, BlkkLE/ —F
FEBMTRBEICEYATLIAOTDIEENRBE,

2 ga—-1\o—rvA o) Y= UADFHEEEHCIENTTEE, 2R L, YZaPMC R H SN HREE IOV TIIERNBE,

3 BERHLTVT -3y o) BDREFMALTHEREDT—IIOT—AEHNEEEIE AT 4L

4 BEHNLEFRABHOEE A BHNHEE TR/ -V TERLBVSENREL. BEREOEHFH TORENBE,

5 /—REELEIR A J—REIRBFICE NSO DDaV0ELERRE, Fo BENRELL/ - FEEIBSEIRICVATLA
AOTDRIENBE,

FRAETHALLN-Y3a01.0.2)TREFDHRE TR/ -V TCERILGVEMENRE T, BDREEATIE A BEENFEELBNLIBTTIT—aVEkEt
PTI-TNRE B ELCEDES,

Bl) EHIIT-IIEMRIEC D T2%E
/- FEEROERICEVTE, — BRI TEVYATLIIRY DBREELEET RS ROBEND BB DN SHERIHERSNELL,

Fz,. BDRODZBIRWLTVT— 23V EAVBET, PostgreSQLAAN)—IVY - LTI =23V TRERTER L, T-IIVBEEOL TV —Ya ViR E AT RER L& hE
BTEELE, LEBEEERAVT, YVATLEOT-SEET - AENHF) eRRICEHTERLEATHENET,

MRERREEDFE RSN, I- AT —ATHEEL LS NEEBL AR TR A MICEHR T IHEIC. VARV LOEBRCARIER L (COBHS e R TEELE,

P ETHRELLED. BDREEATH_ETHEIER ML AR D S YD Va it RegiE | DEIRML TV T —Da iR e IR LT T -2 EH 1 ERIRTESL
EZET

5.8. & Xk

[BDR] Postgres-BDR FFaXAU b http://bdr-project.org/docs/stable/

5.8.1. ¥ —&
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F5.12 BAH—E

H&E BE % SHBEFFaAVE
1 bdr.bdr_group_create functions-node-mgmt.html
2 bdr.bdr_group_join functions-node-mgmt.html
3 bdr.bdr_part_by_node_names functions-node-mgmt.html
4 bdr.remove_bdr_from_local_node functions-node-mgmt.html
5 bdr.bdr_node_join_wait_for_ready functions-node-mgmt.html
6 bdr.table_set_replication_sets functions-replication-sets.html
7 bdr.table_get_replication_sets functions-replication-sets.html
8 bdr.connection_get_replication_sets | functions-replication-sets.html

5.8.2. YATLDAOT—&

%+ 5.13 YATLAHROD—&

HE YATLHAOY SHBFXaAVE
1 bdr.bdr_conflict_history | catalog-bdr-conflict-history.html
2 bdr.bdr_nodes catalog-bdr-nodes.html
3 bdr.bdr_connections catalog-bdr-connections.html
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