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/ — RRslWatchdog
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# B/ — RORE
wd_hostname = 'server-1'
wd_port = 9000
wd_heartbeat_port = 9694

server-1

# ) — RDEETE

other_pgpool hostname® = 'server-2'
other_pgpool porte = 9999
other_wd_port@ = 9000
heartbeat_destinationl = 'server-3'
heartbeat_destination_portl = 9694
# i) — ROEEE

other_pgpool hostname® = 'server-2'
other_pgpool port@ = 9999
other_wd_porte = 9000
heartbeat_destinationl = 'server-3'
heartbeat_destination_portl = 9694

# B — RORE

wd_hostname = 'server-3'

wd_port = 9000
wd_heartbeat_port

server-3
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# B — ROETE

wd_hostname = 'server-2'

wd_port = 9000

wd_heartbeat_port = 9694

server-2

# M) — RODETE

other_pgpool hostname® = 'server-1'
Other_Pgpool port@ = 9999
Other_wd_porte = 9000
Heartbeat_destinationl = 'server-2'
heartbeat_destination_portl = 9694
# M) — RODEETE

other_pgpool _hostname® = 'server-1'
other_pgpool porte = 9999
other_wd_porto = 9000
heartbeat_destinationl = 'server-2'
heartbeat_destination_portl = 9694

ssEDFHE1E - 4. 1L RIDEEE
XRTBEHIC, J— R EICRBBRERITS

# ) — RODETE

other_pgpool hostname® = 'server-1'
other_pgpool porte = 9999
other_wd_porte = 9000
heartbeat_destinationl = 'server-3'
heartbeat_destination_portl = 9694
# i) — RODEEE

other_pgpool hostname® = 'server-1'
other_pgpool porteé = 9999
other_wd_port@ = 9000
heartbeat_destinationl = 'server-3'
heartbeat_destination_portl = 9694
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- B/ —R&EMB) — ROREZXBITDIZHIC. pgpool_node_idT 71 JLZFHD

hostname® = 'server-1'
wd_porte = 9000
pgpool port@ = 9999
hostnamel = 'server-2'
wd_portl = 9000
pgpool portl = 9999
hostname2 = 'server-3'
wd_port2 = 9000
pgpool port2 = 9999

pgpool_node_id 0.?): pgpool_node_id

0 1

N

heartbeat_hostname® = 'server-1'
heartbeat_porto = 9694
heartbeat_hostnamel = 'server-2'
heartbeat_portl = 9694
heartbeat_hostname2 = 'server-3'

heartbeat_port2 = 9694
\_ J

H pgpool_node_id

2

server3
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AR)==>0LTFYU—23>F—R ANU==20LTYUT—> 3> %K DPostgreSQLI S AT = EIRT B,
PostgreSQLMN T —HIR—RX TS A DEEZITD.

OZHhHILLTU—23>F—R OZHILL T UL —2 3> Z 8% 9 DPostgreSQLI S A I = EIRT B,
PostgreSQLAY—JJ)LDREEAZITD.

SlonyE— R Slony-1ZZ{£F9 dPostgreSQLI S R = EIR T D,
Slony-1\—J)LDEAZEIT D,

AT ILTUT—23>F—R Pgpool-II7—AIR—-X TS XS DERZEITD.

RawE— I Pgpool-11ZZ#¥H L CTPostgreSQLICIE#Ht 3 DZITDE— K,

Pgpool-Il{ET7 —AFXR—XDEHAC(ERES Uik, BREDEIETERR,
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ANU—=>D
LU —23>F—R
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(Pgpool-Il 4.20B%)
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Pgpool-1I 4.1 Pgpool-Il 4.2L{pz

master _slave_ mode master slave sub_mode replication_mode

on

on

on

off

off

stream
logical

slony

off

off

off

on

off
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backend_clustering_mode

streaming_replication
logical_replication
slony
native_replication
raw

snapshot_isolation
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* Pgpool-lIDHTOT DYRENO—F7—>3 > Z(TADKLDICIRDTZ
« J\S X —4(FPostgreSQLEE U

log destination = 'stderr'

logging collector = on

log directory = '/tmp/pgpool log'

log filename = 'pgpool-%Y-%m-%d %H%M%S.log'
log file mode = 06600

log truncate_on_rotation = off

log rotation_age = 1d

log rotation size = 10MB
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« Pgpool-IMI =4 77> REReEZITDIEHIC, J\RDT—RI7AI)ILZREFIT D

- 1—HHpg_md5/pg_encZzFAL. BEILULZ/(RXD—RZ/{XDT— K
7 A1IVICEERT D

» Pgpool-1l 42°TI&. user:passwordfl2IN CaLik L2 T 7 ()L ZIEET AT
> 3 > -i/--input-file Bl =N T2

$ cat users.txt
userl:passwordl
user2:password2

$ pg_enc -m -f /etc/pgpool-II/pgpool.conf -i users.txt

$ cat /etc/pgpool-II/pool passwd
userl:AESX9MviGxOufr/+FLHT70H3g==
user2:AESVPeWFZsrIq5YwCX1leXvn9g==
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« SQLIFEET CE 2. BAENESTIAHFZITONEEE TSN

Pgpool-Il 4.1L150

» read_only_function_list. write_function_list W\ NHVZIRTEL. BEEZSOIITY DamED
ezl il
« read_only_function_list(C3ETE UTZ5HE D BEEIIE /DB ZITUN. ENLIMIITIOIRL)
« write_function_list(C1ETE UTeE S AHERIIETDEZITHIT . eNLINIITS

Pgpool-Il 4.2L%

- write_function_listd> K~ Uread_only_function_listNZEXFDIHFE. X7 AHNFOTDIEHRZ
=L, EROZTEE=F T v I T D

o VOLATILEEAE  CHNIE, ESAAFZITOERERIRSTI. BETElS/au)

» write_function_listak/Z(Eread_only_function_listDOWL\F UM ZEXFLASMDIH S Pgpool-Il
A1LLET & B UEE
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HERTREROE
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ERITSNZSQLON > FDEE, I\ ITY RS IS —MRENZEERZRR

test=# SHOW pool_backend_stats;

node_id | hostname | port | status | role | select_cnt | insert_cnt | update_cnt | delete_cnt | ddl_cnt | other_cnt | panic_cnt | fatal_cnt | error_cnt
————————— T S e ST e i ST e L rr TP PP
0 | /tmp | 11002 | up | primary | 12 | 10 | 30 | o | 2 | 30 | o | o | 1

1 | /tmp | 11003 | up | standby | 12 | o | o | o | o | 23 | o | o | 1

(2 rows)

NIVAF T Y D Diist ek

NILAF T v IDfFET IR E R

test=# SHOW pool_health_check_stats;

node_id | hostname | port | status | role | last_status_change | total _count | success_count | fail count | skip_count | retry_count |
--------- +----------4+-------"4-----"--""4--""-"-"-""-"-"-""F+----- - - - - -} -} e e e e e e e e e e - -4 L
0 | /tmp | 11002 | up | primary | 2020-11-09 ©1:53:19 | 1187 | 1187 | o | o | o |

1 | /tmp | 11003 | up | standby | 2020-11-09 ©1:53:19 | 1187 | 1187 | o | o | o |

(2 rows)
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SEJ 7 1 I)VDBFRIFAHZITOPCPIN > RODEN

« PCPONY > RIEHRY NI —DZ A TEZNDPgpool-IIZHlfHl T2 1< > K
* Pgpool-Il 4.1LLBTT(E. pgpool reload T:&TE T 7 -1 )LDBFHAHAHZITD

* Pgpool-Il 4.27T(&. %€ T 7 1 ILODEBFFIHAFHFZ1T D pcp_reload_config 1<
>~ RANENIENIZ
o UE— M5 Pgpool-lIDESTE T 7 1 )LIDB&ERMHAHFZITAD
« INTDPgpool-I7ZzEXREDHTEEET 7 1 ILDBFHMHAFHFEITAD

# Y FEDPgpool-II(Cx L THEIT
$ pcp_reload config -w -h localhost -U postgres -p 11001
pcp_reload config -- Command Successful

# I/ TDPgpool-II(CH L THEIT
$ pcp_reload config -w -h localhost -U postgres -p 11001 --scope=cluster
pcp_reload config -- Command Successful
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s XML TUT—>3>F— ROHLGR
« AFvITZ 3w hOBEREZEINMLU T, J— REXRTMNDH
HED D—EMZRELT D

Pgpool-Il DENEE— R

s ANJ—=0LTU—23>F—R
* PostgreSQLOA NJ—=>22JLJUo—>3>TLTIVG—23>%T73E—R
c XML TVT—23>FE—R
« Pgpool-IlNt&_/—RTRUSQLZEITIDCET, LIV —23>ZT5FE—R
« Flm 1 T—SREIHADEZEN TR
« R J— REITOFRAED D—EMEHIRIESNIR0N
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FTAT14IT LI VT—>3>F—RICHIFSBDB) — RETOT—IREESRHE

« AA=JICKD T BDBD/)\WOTRTIEOZY NEHFDT—I5mDDN.
)\ OT> RTIEFO=ZY MEIDT—INGHESNDICENDD

HHAE -
SELECT * FROM t1;

& BEGIN UPDATE t1 SET i =1+ 1 COMMIT

Session 1 BEGIN UPDATE t1 SETi =i + 1

COMMIT

INSERT INTO log SELECT * FROM t1

Sessm

INSERT INTO log SELECT * FROM t1
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AFvIS a3y NrPAYIL—S3>F— ROLEHM

« KEDODXRATAILTIUG—23>F— RICRFYVISav FOEMRBEE
=11

s NS H O3 ADORADSQLIONY RTRAFv TS 3y h=EEIET 3
ES(CCOMMITE MBI 29 S &C. J— FRITOHERAFID —8% %=
{REIE

« NS HOS 328kl R)LIZRepeatable readDdEHR— b

« AFARXICEDNWTEESNTLS

« Pangea: An Eager Database Replication Middleware guaranteeing Snapshot Isolation
without modification of Database Servers
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AFvISay 74V L —>3>F—ROTHEEE
* PostgreSQLIC—U)FZ AN D Z &7 < Global Snapshot Isolation

b\ﬁuE_C =D

« FER L CLVDGlobal Snapshot IsolationZfREET D73A(E. IART

PostgreSQLODKIR/RESENNE

« B —)\DPostgreSQLDO AT 7 —)\—=3 OMEIR D TUOVTCTEE

DIRLN
« B — ) \(&PostgreSQLE #2 T HIITFI A

] HE

 PowerGres Plus. Amazon RDS. EDB Postgresiq &
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HAFEEDEE

- FFEOEE
e master -> main, leader, primary
e slave -> replica
* white -> read, cache safe
e black -> write, primary routing, cache unsafe

o I\SA—HEZDEE

 black function_list -> write function_list
e white function list -> read_only function_ 1list
« black _query_pattern -> primary_routing query pattern

« black memcache table list -> cache _unsafe table list
« white memcache_table list -> cache safe table list

« follow _master_command -> follow_primary_ command
* backend flagdDALWAYS MASTER -> ALWAYS PRIMARY

* relcache _query target@®master -> primary
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PostgreSQL 13MSQL/\—YHD1%tE

* Pgpool-11ESQL/ \—H & F > TUL\B

o BMIRSQLZ IEHE(CERIT I DIzsD

« JDTYUDESMAZTITZD
« A —U =X Z{TDIZUNC. PostgreSQLD &1/ \—H = 4B
* Pgpool-Il 4.2(FPostgreSQL 13D/ \—ZF1E

ALTER TRIGGER ... NO DEPENDS ON EXTENSION ...
ALTER FUNCTION ... NO DEPENDS ON EXTENSION ...
FETCH FIRST ... WITH TIES

ALTER VIEW ... RENAME COLUMN ... TO ...

ALTER TABLE ... DROP EXPRESSION

ALTER STATISTICS ... SET STATISTICS

DROP DATABASE ... WITH (force)

CREATE DATABASE ... LOCALE

VACUUM (PARALLEL 1) ...
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TDMDZEE (1) Pgpool-IIOARET OLRA&EDH

* Pgpool-IIOARB T ORZZ7 T Uo—> 3> s cOycE s
* Pgpool-IXA>TJ O X -> main

Pgpool-IF7FJ Ot X -> child

NILVAF w2 TOER -> health_check%d

LU —<3>F 1w oJ0O1TX -> sr_check worker

PCPA> 7Ot X -> pcp_main

PCPFTOTX -> pcp_child

2021-01-15 19:55:53 main [10249] LOG:
2021-01-15 19:55:53 main [10249] DEBUG:

0 2021-01-15 19:55:53 child [10280] DEBUG:
log line prefix = '%t %a [%p] ' > 2021-01-15 19:55:53 sr_check_worker [10287] DEBUG:
2021-01-15 19:55:53 health_checke [10288] DEBUG:
2021-01-15 19:55:53 health_checkl [10289] DEBUG:
2021-01-15 19:55:53 pcp_main [10286] DEBUG:

© 2021 SRA OSS, Inc. Japan 20



@ SRA0SS,INC.

TDMDEER (2) 7T VIr—>3 Ak NDHEER

* log line_prefixd 77T VT —2 3 2 &EHEINSA—4 [%al WSS
DENETE
« A=KV ITRAvtz—=
o $&it/ S A —4 (Pgpool-Il 4.21[F)
« SETON > R (Pgpool-Il 4.2L0B%)

log line prefix = '%t %a [%p] main [11423] LOG: pgpool-II successfully started. version 4.2.1
main [11423] LOG: node status[@]: 1
main [11423] LOG: node status[1]: 2
myappl [11445] LOG: DB node id: © backend pid: 11469 statement: SELECT
myappl [11445] LOG: pool reuse_block: blockid: ©
myappl [11445] CONTEXT: while searching system catalog, When relcache is
$ PGAPPNAME=myapp1 psql -h /tmp -p 11000 myappl [11445] LOG: DB node id: 1 backend pid: 11470 statement: select 1;
postgres=# select 1; myappl [11445] LOG: DB node id: @ backend pid: 11469 statement: DISCARD
myappl [11445] LOG: DB node id: 1 backend pid: 11470 statement: DISCARD
postgres=# SET application_name TO 'myapp2'; myappl [11445] LOG: DB node id: © backend pid: 11625 statement: DISCARD
- myappl [11445] LOG: DB node id: 1 backend pid: 11651 statement: select 1;
myappl [11445] LOG: DB node id: © backend pid: 11650 statement: SET
postgres=# select 2; myappl [11445] LOG: DB node id: 1 backend pid: 11651 statement: SET
myapp2 [11445] LOG: DB node id: 1 backend pid: 11651 statement: select 2;
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TDMDEER (3) EEHIE TROOI DiiH

* log_disconnections (Pgpool-Il 4.24[)
- log_disconnectionsZiXE T D ET. &k 7 Z20OJA\HH

log connections = on
log disconnections = on

2021-01-15 20:37:39 child [12330] LOG: new connection received

2021-01-15 20:37:39 child [12330] DETAIL: connecting host=[local]

2021-01-15 20:37:43 psql [12330] LOG: DB node id: © backend pid: 12359 statement:
2021-01-15 20:37:43 psql [12330] LOG: pool reuse_block: blockid: ©

2021-01-15 20:37:43 psql [12330] CONTEXT: while searching system catalog, When
relcache is missed

2021-01-15 20:37:43 psql [12330] LOG: DB node id: © backend pid: 12359 statement:
2021-01-15 20:37:43 psql [12330] LOG: DB node id: 1 backend pid: 12360 statement:

2021-01-15 20:37:43 psql [12330] LOG: frontend disconnection: session time:
0:00:03.555 user=pengbo database=postgres host=[local]
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* https://www.pgpool.net/docs/latest/ja/html/release-4-2-0.html
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