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PostgreSQL Operator

* Operator
« Kubernetes OAKDOMEEZIFEL. BRAREBIEEZ 1—REUTERL., BEMEISD

* PostgreSQL Operator
* PostgreSQL DEIBY X UDBEENME (J\w o7V T, FEEER. TJT1ILA—/URE)
* PostgreSQL 275 XA M Primary/Standby D& E &1

- i%mZalando @ Crunchy

R Zalando SE Crunchy Data

S1t>X MIT License Apache License 2.0

MW\ —=3>  PostgreSQL 9.6 LABF PostgreSQL 9.5 LABF

EMFIRIR Amazon EKS, Google Kubernetes Engine (GKE), Amazon EKS, Google Kubernetes Engine (GKE), Red Hat
Red Hat OpenShift OpenShift, VMWare Enterprise PKS, IBM Cloud Pak Data

2’031 % MURL https://github.com/zalando/postgres-operator https://github.com/CrunchyData/postgres-operator
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4 Ny O T RiEEk
OTUDIRD DT y (2B0Dd : Primary Service & Replica Service)
chS5DEEDHZEBIMNCT S backend_hostname@="hippo"
\:| :,'7\0:/ — \/j—) I/ backend_hostnamel="hippo-replica’

backend porto='5432"
backend_portl='5432"

- .
N)LZAFT W /7 backend_flag@="'ALWAYS_PRIMARY |DISALLOW_TO FAILOVER'
backend_flagl="DISALLOW_TO_FAILOVER'
EE D 11 JLA—I\ 15
7I_\/5/|/\/IJ jj/\IJ sr_check_user='postgres'
Watchdog (Pgpool-Il (D HABEEE J coft
\_ load _balance _mode = on

on
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connection_cache

listen_addresses
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# pgpool deploy.yaml

apiversion: apps/vi « Kubernetes £ Pgpool-Il 7701 /&
kind: Deployment https://qithub.com/pgpool/pgpool2 on k8s
metadata: ~u

name: pgpool « Docker 1 XA—=
spec:

https://hub.docker.com/repository/docker/pgpool/pgpool

replicas: 1 .
P https://hub.docker.com/repository/docker/pgpool/pgpool2 exporter

spec:
containers: # kubectl create namespace demo
- name: pgpool # kubectl apply -f pgpool deploy.yaml -namespace=demo

image: pgpool/pgpool:4.2
env:
- name: PGPOOL_PARAMS BACKEND_HOSTNAME®
value: "hippo"
- name: PGPOOL_PARAMS BACKEND_HOSTNAME1 backend_hostname®="hippo’

value: "hippo-replica" o o
- name: PGPOOL_PARAMS_BACKEND_PORT |:> backend_hostnamel="hippo-replica

value: "5432" backend_porte="'5432"
- name: PGPOOL_PARAMS_BACKEND_PORT BT FT . '
value: "5432" {EED Pgpool-Il D backend portl='5432
NSA—HEB/ETED

- hame: pgpool—stats
image: pgpool/pgpool2 exporter:1.0
env:
- name: PGPOOL_SERVICE
value: "localhost"
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Amazon Aurora PostgreSQL

e PostgreSQL EBIRMEZEIF O ENFR—D REDU L —> 3 )7 —HFR—
AT>>>
e DB >RSI K
« 754<Y DB 1> XF> X (Writer)
. EFIAH - EHED
« U—RLZTJUF (Reader)
. EHFWMDOH BAISMEET)
« TR b
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Amazon Aurora PostgreSQL (Cd5(F3S Pgpool-ll [CKDITITUVUIRDDT

« ANU—=Z=2JLTUGT—232F—R
@ ————————————————————————————————————————————— . GIALNTRITUDRDAN. I70S3>T —LAvEs)

cp /etc/pgpool-II/pgpool.conf{.sample-stream,}

J11)LA—)\Z Aurora (CEEBBDT. NIULAF TV OZER)
(C9D

health_check_period = ©

- T35AXY - RZEBHBITITEE

backend_flag®
backend_flagl

e JN\WOT>RJ—RIBIRICOSRAAII RIRM> bEFAFRDT

W
BN

B - 218

' ALWAYS_PRIMARY |DISALLOW_TO FAILOVER'
'DISALLOW_TO_FAILOVER'

Amazon

Aurora = o =

DB Cluster I>0|<j,-|—{z49> ~ > RIRA > N ZERTE
backend_hostnamed = 'IJSXAFT RRA > K
backend_hostnamel = 'FAERDIT> KRR K

e« ARNU—Z=20LTVG—2 g i BREFTYVIEENCITD

7>4<UDB
A2 RAF2R

sr_check_period = @

« Pgpool-ll DTS4 77> hEREET md5 Rk Z2B3(CT D

N o e e o o e e e e e e e e e M e e e me M e e e e e e e e

enable_pool_hba = on
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c SRECBIBNSZICID I
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e logger JOTZRADEE
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« write function list & read only function list MDEERD AL
#8825 PostgreSQL DRI THeH+END —E DR

* snapshot isolation mode ME A
| DAP ub\nIEGD-U-/_I_\ I\

« NLVAF T VOB KLUFET SQL OD%)LI:I-I_ [EEROES
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write_function_list & read_only function_list DEEiRD AR

Pgpool-1l 4.1 LR

« AN EZTIAFZITONZEFRFTTETIAL)
o EZXIAHEEZE write function list (CEEiR I DMEBENGD D

Pgpool-Il 4.2 BIj#
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HERTREROE
sQL IV > kofREH R
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 - - -} m - - m - mmmm e m e e e e e e e e e e e e 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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Pgpool-Il Exporter
e Prometheus B—/\MW\5DUOTXX MMIGU T, oo
Pgpool-Il @ SHOW Y > R CTHUEUZREA KU N ngool J[BN Pull Metrics 4_[;

D X E#HZ Prometheus T4 —Nw N TH Exporter
* https://github.com/pgpool/pgpool2_exporter Prometheus Grafana

« B—)IDUY KRR DOPT—EXDZEA NITR
EIREUTCERZITOITEZSYIITS AT A

* Prometheus B —/) UNERARI (CETD Exporter (CxF
L CTR—U 2D &ITUVRR 1RIEHRZ INEE (Pull 2285
)

« IRE U= —% % Prometheus N DB (C{RF
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Snapshot isolation mode & (&

» Native replication mode DL5E
c AFwIT> 3y hOEBEEZTENLU T, J— RZXREH D5
FHFED D—EMEZIRIET D

Pgpool-ll DENMEE— K

 Streaming replication mode
« PostgreSQL D streaming replication TL U4 —23>Zi75E—R

 Native replication mode
 Pgpool-ll B’/ —RTHEU SQLZFEITIDZET. LITUT—23>ZT5FE—R

© 2020 SRA OSS, Inc. Japan 19



@ SRA0SS,INC.

Native replication modelC (S DB/ — R TTOFT —HF R ESEIE

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

HHAE -
SELECT * FROM t1;

o Server 1  BEGIN UPDATE t1 SET i =i + 1 COMMIT

LU Server 2 BEGIN UPDATE t1 SET i =i + 1 COMMIT

Server 1 INSERT INTO log SELECT * FROM t1

X

Sessm

Server 2 INSERT INTO log SELECT * FROM t1
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Snapshot isolation mode DL+

« Snapshot MEREEEZEIN LT, J— RREITODFZHRHED —E4EZRIE

e NSOHOI I RDOBRHIIDSQL IAXY > RTRXFv IS gy NEEET
2 EE(C COMMIT EHEthEIEI 9B

« NSHO 3Bl N)LIL Repeatable read DdH%&EHR— b
s FFFRNCEDWVWTEESINTULD

« Pangea: An Eager Database Replication Middleware guaranteeing Snapshot Isolation
without modification of Database Servers
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Snapshot isolation mode MHIHETE

» PostgreSQL (C—1t]]=

2 ATD C E78< Global Snapshot

Isolation PMEEECED

« RN TLYB Glo

bal Snapshot Isolation Z{RaE 9 DF37E(E. IART

PostgreSQL MANR/IXEEN NE
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« 5 — ) (& PostgreSQL Bt THUIFI B EE
 PowerGres Plus. Amazon RDS. EDB Postgres 7 &
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* Pgpool-ll
* https://pgpool.net/
* https://www.pgpool.net/docs/latest/ja/html/
» Kubernetes D% E
* https://github.com/pgpool/pgpool2 on k8s
» Aurora D&% TEH
* https://www.pgpool.net/docs/latest/ja/html/example-aurora.html

* Pgpool-Il Exporter
* https://github.com/pgpool/pgpool2 exporter
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