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NativePG Cluster, 1@ 1% Kubernetes 7 7 A X —DAEICH D £F, ZHd,
TITAR=F, XTVw I N TV R, IVFIZIURDaAy7TFAL
TYNVF I IRR—=T7aA ZHIMTT HHEEETT,

Designated Primary

AD PostgreSQL 27 7 2 & —22 & DfAEIHHFTH D, LIV AT F A &% —
BT TARVICRBGETT 74 VICRDL LT EINTVWE LT VA
7 5 AR —N®D PostgreSQL AR Y NA 4 VAR VR,

Superuser

PostgreSQL Tl *A—S— 21— —*% LOGIN ¥ "SUPERUSER D i /7 D
Figeion—1T9, ¥ a2V 74 LOBHH 5. CloudNativePG 13, 11—
F1V®D Unix R XA >V %y Mg U7z peer il 2 1 L T “postgres’ L —H —
& LT postgres’ 7 — X R—RIHHEHE T2 Z e Ic kD, BEHEZA I 2H(TLE
R

41.3 7> LR

Resource Description

Region 779 RD*) =Y ayHE, *T7RAL TV T 4 =V — FETHRRE 7R
SN L =Y 7 CF, V=Y a YADY —=rTiE, 7Y Kb
Vy 7Dy b T7—=7 L AT —=RNELAEDD FH A

Zone 7279 F BV =re bIINET) O TRA TV T 4 =Y —UHE Y

V—RT77nATEZ)—YaryTs, B, 7RIV T 41—V =V
i, T2t R2—%EBFACT—&t X —D S NI BEYNIG L
ED

4.1. WD 3HIIC
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41.4 RIZIT5Ck

MEBICEN-DT, BRL7 Y FEIRICHRL — X — % ER$ 211 test CloudNativePG on your laptop
using a local cluster 32 Z & TE %,

4.2 1—A7—2X

CloudNativePG . BB 7 IV R AT 4 TZ I ARY LV ZAD=H1Z, [T Kubernetes 7 7 A X —IZ
H2T7 TV r—2aryTEET S XOIEEEATVE T,

7272 L. F—&R— 2% Kubernetes 7 7 AR —NTHRRAMTEETH, 7SV r—aryzRBcars
F—LTET., VMR OREKRDBIBTCETTIDLELDHIGELD D T3,
4.21 —2X1: Kubernetes IO 7 V45— 3>

—fRIRIN TR, 7V —2 a v 7 — & R— 1% Kubernetes 27 7 A X —ND[E U & RT2EMTHEITX
nE I,

https (443)

D

Postgres

database
_ k8s,

1: Application and Database inside Kubernetes
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7TV = avid, BEIZRT— ML RT, %D Deployment ¥ L TEH XN, EHDOL TV IHE
7% % Kubernetes / — RIZ7H{X 1, ClusterIP 4 — V¥ X%/ L THHHICAB SN E 3,

H—t 2. Ingress BEAXTONL X—Da— RS U —HEER /LT HTTPS 2N LTIy R —
A ) S A A/N S B =

7TV —a Iy 7T FD PostgreSQL 77— X N— 22 LT, BT X 2 KHH7 HIETIRE
ZEIWLET, 77V —avid TLSERZN LT, BIED T 74 VA VARV RAZ2KRA U T 5,
CloudNativePG IZ & o TEFX Nz Cluster VY — R ko TABEINEFHAIN D /EZAAY—L 225
MLUES, Cluster VY =R B—D T 74 RV BIURALF IVDAR Y ANA T —=FT7F » DN

Ty 7 BAAFN, Postgres TOEAHMNES 7 AKX —DEBOBEMH I PRI TVET,

4.2.2 ¥—2X 2 . Kubernetes NSO 7 TV r—> 3>

MDL—=R 7 —21F, 77V —>a vz REEEEREE7Z ) 1T LR35, PostgreSQL 7 — X RN — 2
% Kubernetes NTEMT 2 Z 2 TT, ZDHH. PostgreSQL &, Kubernetes TEF X 417z Ingress U Y —
AT B IP 7 FL R ((7213RR M) & TCP R— P TRINET,

77— a &, PostgreSQL ~\D TLS #hi & 5| i 2 IHHTE £ 5,

43 F—FFUF ¥

A 25— U T 4 OHEDHIZ, PostgreSQL 7 — X N — ZEH S 2 7 A%, BHHEIZ WriteA-
headLog (WAL) >wEYT ICHDOWIAHAALDOYIEL TV r— 3> et L £ 3,

PostgreSQL 1%, v b7 =27 Z N L7ERE RO A DA M) =3 7L Y = a v e JEFAM
77 ANN=2A0u 7Ty ¥y (@BE, WAL 7 7 ALVEF TV 27 MANTZIMRET 272007 5 —)b
Ny 2AxTyarye CTHEREINET) 2HR—FLTOVET, LY NIEERZ N ==L IT
. Ry b RZUNAEREDO BT TiAND EHOV -0 — FIZHHHTE XY,

CloudNativePG . XD:ALT. [E T Kubernetes 7 7 A X —NTHEHHD AR Y PAZR AL LT ) H2EH
T27DDIEEPBLIUFEHAR N =3I LTV = a VIKEDLK VTR =% R—- P LTVET,

s 1 DODTFTA=V, FA T arTEAHEDDDEBDERY "ARXI AL LTV D

o 7V —a THHAIEERY —E R *erw - 7V —2 a VIV IRR—DME—D T <
VA VAR RS * -ro - 7V —Ya VIiFRARDERY—70— FOME—DRy b XXV
NA VYIS -r - 7V —2 a VIEGARDEHOWTNLD A VAR ¥ 2RV —
ra— R

* PostgreSQL 7 5 A X —DETLN 2 @D 27 DIHEREINLE S =7 — NP v v 7 —F 77 F v 1 *
PostgreSQL A > A X > X372 % Kubernetes 7 —Hh—/ — FIZFEL. v b= DARHET
BN D D FF* PostgreSQL 4 Y AX Y RAFF LY =Y a YADRREZTRAZLV T 4 —Y —
VITHFET E B[R CHIBICEA TV S

43. 7—FTIF ¥ 13
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4 )
4 g )
Deployment
ReplicaSet
9 e : Application,

e R A
Cluster
\_ PostgreSL Database,

\ Kubernetes Clustep
2: Close-up view of application and database inside Kubernetes
14 FLAE ZDHARIZOWT
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Postgres
database

'
1
1
1
]
]
|
1
1
1
]
]
|
1
1
1
]
]
|
1
1
1
!

3: Application outside Kubernetes

431 AEZTTV—o0O—F

ROKNRT L5112, 77U s —2 3 vid. Kubernetes AR —&X—IC ko> TREDTSAI) 2 LTHE
RE N7 PostgreSQL £ ¥ A X ¥ AR T2 e ZIRETEEX T,

-— - e o o
,— _— e

= -
PostgreSQL - PostgreSQL PostgreSQL
Primary Standby Standby

4: Applications writing to the single primary

TV r—yaliF-rwH 74 v P AV - ARFEHTEE T,

7T A4 =) BRI E T2 ISR BN T & 7w &, Kubernetes (& ] HED 72 DIZ-rw — ¥ 2% 7
TRAR—=DRIDA VAR ZBE L T,

43. 7—FTIF ¥ 15
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4.3.2 iMOERT—IO—F

BE: 77V —>avid, HotStandby 2R3 2HIRZFEHML. Z2ho0v —27a— FE2ET 2
@ PostgreSQL DEMEICKER T 2 0 EH D £7,

TV —aiF, ARV —X—DFHAREIC LTz-ro Y —E XA BN LTHRY FPRAZ AL LY B
FIEATEET, COH—LRIZED, 77V —aiZ o4~ ) — FhoiARDER Y
A7u—RNTE%T,

ROKZE, 7—FT727F ¥ 2R L TVWET,

PostgreSQL  EEENNY PostgreSQL PostgreSQL
Primary Standby Standby

5: Applications reading from hot standby replicas in round robin

TV —alid, -r P—ERENLUTEED PostgreSQL f Y AX VAT 7 AT 3L TE
IR

433 RILFUV S X2—EH

EMR: CloudNativePG l&. ZOt 27y a Y THAT %L TV H 7 5 A X -+ INSHEREZ T LT,
EELD Kubernetes 7 7 A X —1ZD72% PostgreSQL D7 704 ZH K-+ LTVWET,

HL PostgreSQL 27 7 A X —TlE, WIZFF7 4~V & UTHAET 5 1 DD PostgreSQL £ ¥ A X ¥ ZAD AH
FELET, ZHE. 77V 7= a yP0DoTHH—O Kubernetes 7 7 A X —NIZDAEZ AL Z B3
TELZ2EHRLET,

Tip: TRXTDA VARV ADPEHEEAAREZIF ANLS PostgreSQL 7 —F 7 7 F ¥ [CHKEDN B 5 5513,
EDB Distributed Postgres by EDB % Z'% < 72X\, Kubernetes D%, EDB Distributed Postgres (21341 H

16 FA4E ZDHARICDOWVWT
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@ Operator 23% D 2022 FERFICTFESINTVET,

TR, B AR, RD 2 e DERTT,

* PostgreSQL Ny 7 7 v FF =R EHOLGF, V=Y a YIRFEL, BEICKo TdERR S TN
A X =TIk, Z7o—ULZBIEERER (RPO) ZHIRLEST (T4 HFXE2—1
IAUESD

e 774~V Kubernetes 7 7 A X —%i#BZ T PostgreSQL L V7 —>a vy %2FfFAT2Z2ic&bh, 7
o — L2 BIEEIRRRE (RTO) ZHIRL 3 (SRIAM)

FEDBEEITHLT 272512, CloudNativePG Tl PostgreSQL L VWIS XA —DEZEEALTWE
T LTV BIIRE=E, TT7A4R—=b, XTVw I ANA TV R, vAFI7I79FDary7FA b
TYNLVF I IRAR—TTaA ZEHTT % CloudNativePG DFFIET T,

LY BT T RAEZ—1FHID Cluster VY — AT,

1. EREINTMNERY — 27 5 R X — 5D bootstrap 47> a > ¥ LT pg_basebackup % 7/=135EL7MK
recovery ® D

2. replica.enabled 7> a2 V% true ICKET %

3. @% Kubernetes 27 5 2 X —DANERIZH B, replica.source T XN B ERI NI Y 5 2 & —7n
5DHEH

418IHA 7Y 27 P A+ 7 5%2E L7 WAL [HHRDOHELE (PostgreSQL O restore_command 287 X — & —
PEA). £/REA NIV TV —2 3> (PostgreSQL @ primary_conninfo 287 X — & — % {#
. £/ 220003 ) (barmanObjectStore ¥ connectionParameters D i AHEE7 5 A X —
TERINTVWBEHAE

5. PostgreSQL DF v F AKX Y NA THR— FINTWVWS, GANDEHRDOAEZZITANDS
B8E:

D PostgreSQL 27 5 A X — (externalClusters £ 2 > a > TERR) H 6D 70— AMAERDOFEHIZOWTIZ,
Bootstrap 18 Z B L T X W,

RONZ, 2 DDHEM 2 Kubernetes 7 7 AR —I1ZE 72035 PostgreSQL 7 7 A X —%RLTWET, o4
<V 77 AR —IIHmHID Kubernetes 7 7 AX—=IZHH, LIV AT FAX—IF2HKHIIHD £F, 2%H
@ Kubernetes 7 7 AR =%, KHEDT A FRAX =V IN) =7 52K - L THAEL., KFEIRAEL T
D2 AR —HIERTERL R THAEWLT 774 7L TEE T,

LIVH I ITRAR=IE, TITARVITRAR—RAILT7—FT77F v 2RO NTEET, 94~V
A VAR YADRDYIZ, VIV AT FTRAR—IIBESNIETFAIVA VARV ARDDET, Zh
AN =3IV VLTINS —vay G —F%727F %) THEEOED AR — RRARX U NAL H—N—
BHEOZ R AN, P —N—TF,

HBESINETIASVIZVDTHHABTEL LD, LAV I IRAX—%2EXAAEREZZTIANLONS
TIARV I ITRAZ=ITLET,

43. 7—FTIF ¥ 17
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Primary PostgreSQL Cluster Replica Cluster (Disaster Recovery)

Designated %
Primary

<4

Backup Object Store
(Private or Public cloud)

Backup Object Store
(Private or Public cloud)

6: An example of multi-cluster deployment with a primary and a replica cluster

Z4: CloudNativePG 1., HIFETIZZ S AR —BDRAAL v F I —N—%F 737 =2 A VF—N—%F
TLERA, ZOXDREEEZ. FETEIT T, SAFIIRAX—/T7 2T —ar I IAR—
IIED YRS 2 HENH D £F, 5 PostgreSQL 7 T A X —IZHWZHN L TWVWE T,

FiRoflciEEXNZT T4~ VIiE. restore_command 3 K X barman-cloud-wal-restore Z /L
7277 A4NR=—ZAD WAL v ¥ 7 DT+ —NANRNw 2 FFaryB2HEALT, WAL A Y —3I
(primary_conninfo) %/ LTI NFE T,

CloudNativePG Tl&, B DL TV H I 53R X —%EXTEZT, VB WEKOL IV AITLT YA D
TRAR—"EE L, VIARAR—DBTIAVICEB L 2 Z0MEHESLIT I TEE T,

4.4 1A=L T7yvTIL—FK
4.4.1 Kubernetes AD1>X =L

ARL—H—T TR EEEFEHRETS

FRL—&—l%. kubectl ZN L TCHEAINS YAML =7 = X F %/ L T. Kubernetes D> ) ¥V —
AL FRBRICA YA =L TEET,

ZDVAF—1 Y —2D latest operator manifest 1&, KD X S5IZA YA —ILTEET,

kubectl apply -f \
https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/release-1.18/
—.releases/cnpg-1.18.0.yaml

RDTIETHERTEE T,

18 FTAEZDHTRICOWVWT



https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/release-1.18/releases/cnpg-1.18.0.yaml
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kubectl get deploy -n cnpg-system cnpg-controller-manager

kubectl IC cnpg 571 V= ERT 3
cnpg 7774 VEMEHLT, IS =7 2 A CHBT 74V FOMRA S a v —nN—F 4 FTZ
9,

22X, TI7ANLVMOBRHOY=7 2 A MEERL, vy FEARIEMEREDHURIEMDAICER T
5i12E. REFEITLET,

kubectl cnpg install generate \
--watch-namespaces "specific-namespace" \

> cnpg_for_specific_namespace.yaml

X D AR BNCOWTIE,  ref:kubectl 12 Senpg” T T I A Y RAEH T % <kubectl \Z “enpg” T T A
AT 2> FXaX b 2BBLTLIEXW,

BHRORREIFTYvIOa v kDT

RORX/INYF U1 —ZDFIIZ CloudNativePG ORFTORRERAF v I ay b7 X MEEIEFFET S

mald.
cloudnative-pg/artifacts 225 =7 2 A M2 XY B —FTZEF, ZAUTED, HEDO R T V7 (X

AY) EYR—PEINTVBEEY Y —RHBEIZT 7R TEE T,
2 RDaA<w Y RT, 2OXAF—V I —ADFRL—R—DEHFDRAFy Fay b2 VA —
ILTEET,

curl -sSfL \
https://raw.githubusercontent.com/cloudnative-pg/artifacts/release-1.18/manifests/
—.operator-manifest.yaml | \
kubectl apply -f -

BE: 2F v 7Y 3 v M CloudNativePG THR— FENTESLT, EFEHTOFHAEZREELTVEEA,

Helm ¥+ — ~D{FEH

FRU =2 =%, Mt N Helm Fvy—bDERAZEHLTA VA M—LTEE T,

44, 1A= NETYTIL—F 19
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4.4.2 ERICEST 5554

Kubernetes Tl¥, A XL —& —1X7 7 # /)L b T cnpg-controller-manager & /X413 Kubernetes
Deployment ¥ LT cnpg-system ZHIZEMICA Y A b— L ENFE T, REFITL T, FMzEETEET,

kubectl describe deploy \
-n cnpg-system \

cnpg-controller-manager

> Deployment & [FAIFEIZ, ReplicaSet ® FiZH D, v—Y ¥ 77 v 7 7L —RFZ2HKR—bPLTVET,
CloudNativePG A RL — X —DF 7 # )L MEBIZIE, 1 ZEAYDA YA M= MIHELZE—DL 7Y HD
Deployment MfB L TWE T, Ry FRETINTWSE /) — RIEETERL L7256, Ry NZHID
) —RFRTHATFY 2 —LEINET,

FARL =X =L~V TEAHAUEDRERIGE, AR =2 =23 =X —#REF K- LT0IUE, 771
AXY MERTEBDOL ) A RBETEET, /. 74 Y b EREFHAL T, EBEOD PostgreSQL 27
FAR—PEFEINTVEZDEEL /) — FTARL =X —REFINBVEIRXTEIeHNTEZT (Z
Ucid, HOBMO Kubernetes f YA —1@Day hEr— LT L —VREFh238E5bHDFT),

443 7vTIL—F

BE: N—Ya iZXoTREMDOFIERAREIIRZGENRD 2720, 7y 7L —FEFEITTZENC D
)=/ —F 2EEELSBHALTEZWN,

CloudNativePG AL —&X —D7 v 77 L— KlE, RD2 AT v 7DTat AT,
l.ayirua—5—rE 3 3 Kubernetes VY — X %27 v 7L —FR3T 3%
2. FRTD PostgreSQL Pod TEITEINTWVWEA VAR VAR A=V v —%7 v 7L —RLET

YUY —2 ) — MZFHZEHINTORWVWED, ZFIDORT v FA3@E. 7L — 7 Kubernetes £ > & b —
ADFLWA—=TarDv=7 XA elEAT 20, MHTEZT4AMN)IEa—>arDrA4 T4 7%y
r—I<3—Y ¥ —EHHLTITVWET (EFLDET7 > a VORI TLEE W),

2EHORT vy AF, av to—J —2@8H LERICHBINCETSNE T, 7740 T BRSNS
AN TD PostgreSQL £ Y AR Y ZADu—1) ¥ ZEHE P Y HT—L T, FiL\wA YRRV AT H— ¥ —%ffiH
LY, v—Y 2 7EHFIEIZ. 77 41 b T unsupervised IZFZE XA TV % primaryUpdateStrategy
F 7 a ko THIEIENE T, supervised IKHE L2HE. T —H¥ —id kubectl @ cnpg 77 7' A
VENLTHLOA VAR AR FETEEIET, n—) Y IEHEZETTI20ELHD 3,

BE: primaryUpdateStrategy 737 7 # )L ME®D “unsupervised' IZHEZINTVWEHE, AR —X—D7 v
T —RIZED PostgreSQL 27 7 AR —DAA v F A —nN=2 Y H—Zh, EFIIEHTEZ) XV
VEALDPFELET,

20 FA4E ZDHARICDOWVWT
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N=2a >y 1L100 L, 0—Y Y ZEHFOEMELZ A VARV ATH:—T v —DA4 ¥ FL— AEHITE 2
LMW TEET, BE Tl PostgreSQL [ ¥ A X ¥ AR FEENT 2 LB L, ZOMER, 77 AKX —H
TAAL v FF—N=DRBETT, 774 FTENR> TV ZOEEICOVTE, IRTHAL 7,

AVARVARIRZ=D v —DA T L—XEH

77 4V M Tl CloudNativePG 34 RV — X =D EHINZ /NI FRAZ—Du—1 ¥ FHEHFZFHIT
LEF, ARV —ZX—ZAWENATOAHLVA VAR VA 32— vy —F, init a5 F—%2NHLTH
PostgreSQL 7R v FIZEMENE T,

727U, COBERIEEENLTEELT, A VARVAREZ—I % —DA4 Y L —REHE2EMT S
ZEDNTEEXT, ZHUF. av7F -2 T2 PID1 ot XTT,

NFERAYIZIX. CloudNativePG DN— 3 > 110 DA Y AR VAT 32— % —d, IRTONE St 2D
IEERETEI TR, BHFOETAREY » A VEBEMZ 2 LVEITARE7 7 A VDA VP27 v 3
VEVR-—FLTVET, HILOA VYRR YAREZ =T % =D LA F VAL CHERT 2 .
BEICSATE T W B postmaster AL 3,

Z DGR, PostgreSQL 70t RIIEH DB L 2T T, XA v FA—N—2FITTI2LEDDD TH A,
aA YORMANZ, Ky FOHBRICEE SN, REEOMBRBEERZm 2 Z T3,

F R L —% —5%F T ENABLE_INSTANCE_MANAGER_INPLACE_UPDATES FRIEZ %
"true' ICRRET D . TOMBEEREMICTEE T,

AVTV—RA 7T 7L —F X TE, Ky FRD nit a>7F A X—YB3EBXINETA, Lz
25T, Pod ERIZARL —X—DHEDNN—Y a v EKMLEHE A

BE: ZOKBEETIE, IRTORY F (HETFEARTIVR) BPREILTZ V74 —AI7—FT77F % (=
¥ 21, TARTO linux/amd64” ) TEITZINIZDHERD D T3,

N—=2 3 VOB

CloudNativePG 3t~ > 7 4 v 7 N=Y a =V IV ET, FU APIN=Y a3 YADFRL =X —DF
NTOY VY —=RF, UHIOV Y — R BEMRH D 5, BHED API A=Y 2 YIiE vl T, XN—=Ya v lxy
WWHELTOVWETD,

HHBEICINZ T, AR —X—DF LA —D g VICEANTBEL ZEEOBIAEEATVWET, 20D
72, b LETEE LT Postgres BRI EMERF T 272D/ N—Y a2 0BV ) —2& N5 70, A—H—
ICIEARL =2 —DORF/N—2aVICTyTIL—RI3 ezl $HHLET,

CloudNativePG 1ZFIfE, DR EHHARTHARL —R—DHFHLWA—T a2y E2 V) —XALTVET, FN—
Va vHNHARBEICR o FICEHEEATERWGSIE. N—Yar2Axy THTIC, HAN—Va
VERIEFICT v L — R LT, EHNCHEFOREBICT2Z 288D LF9,

BE:

44, 1A= NETYTIL—F 21
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2022 £, EDB 3SHE R * > 5 4 VHEFIH T E R WEREETO CloudNativePG O LTS VU — 2%
HELTWETS,

)1y—2J—k —=2121%. CloudNativePG DFTRTDV ) —Z2NN— 3 Y TEAINLLZHOFEMZ Y
ZAFDREENTVET, VIFrY2T7DOHLWA—I a7y 7L — R T ARNCHORHAELD D 3,

FELAEDN—Y g VIZEHET Yy 77— FA[RETH D, ZOHE. 7L — 7% Kubernetes £ > & k —
MZH LW =7 2 A M Z2HEHT 20, BERLET AR NI C2a—=>arOprA T4 T Rv r—I 31—
Py — %I 2RI THIT,

N=aVPEET Y STV —FTERWEE, FillLbAN—3 %4 VAP =L T 3EHIIEH WA= 3
CEHIRTZMNENSDET, THUIL Y —F—RIZEBHEELFTEAN., IRV —X—HTEHHIIDA
WEBLET,

45 V914 IRXA2— |k

DRy a Tk, BE 7203 Minikube TOT X b d B — %L Kubernetes 27 7 A X — T CloudNativePG
EHEALT, v 7 by F/arEa—X—TPostgreSQL 7 7 AR —% T A+ T2 HEIZOWTHHL £,

EE, Db r P aIZEENAFEI. FTEVRA ML —Yay, XM BXUOBYOARHB
LTEY., EBRFRBECHERALLRVTLIEI N,

flid> Kubernetes 7 7V 7 —3 a > ¥ [AFEIZ. CloudNativePG & YAML Tt I N /=@ED~v=7 = X + %
fFHLTT oA 3hE 7,

ZDOR=IDIRIHED &, B —H LD Kubernetes 1 >~ A b —)LT PostgreSQL 77 7 A X — % it#) L T
BRTE 2139 TT,

EE: Kubernetes 7 5 A X — 12T 21213, w3 VI kubectl 234 Y A P =L ENTWBZ L 2T L
TL7ZZ W, how to install kubectl <https://kubernetes.io/docs/tasks/tools/install-kubectl/>*__ @ Kubernetes
FFaxXxy Mo T &,

451 /N\— bk 1-O—74)J)L Kubernetes L1950 ROty N7y
BHIDOE5E. Minikube £7213 Kind DA Y 2 F —UIZDOWTTF . Y AT AIZOVWTHAT,. ¥E5%
FATT 3D ZHREL T XV, WIFNLEHRELZS, 28— P 2ITHEATLEE N,

IN— & 4-Prometheus & Grafana TY 2 AR —%Z&EH TS T, B—ALDT R MNFHMiDDIZ
Prometheus ¥ Grafana 2 L7- =& ) V7R ET 2 FIEHIRML 3
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TZION

Minikube /&, Kubernetes % 1 — H )L CHIEICHEITTE 2 Y — /LT3, Minikube IZ. HHHIIZ Kubernetes %
MUY, BERLZEDLEIELTWER2—F—DdHiz, 7y Ty T RO~ (VM) AT~
7/ — K@D Kubernetes 7 7 A X —% 5T L ¥ 3, %, VirtualBox L HAGHLETHEHAL I,

FHCOWTIE, 7 — L DEANREICH 5 57D Kubernetes documentation on how to install Minikube %
BIBLTLEI WV, A YA P=ALEL, XDa< Y F%E2%E{TLT minikube 7 5 2 X —%/ERL £7,

minikube start

ZAUZ X D, Kubernetes 7 7 XA X —ER I, T 2HERIBNE T, XOa~v> FTEET 2L
PHERLE T,

kubectl get nodes

minikube ¥\ 5 J — K 1 DFKRINF T,

e

A= AR NAF =2 L7 BRWIGE, Kind X Docker 2> 77 [ —F) ZFHLTa—
#1)L Kubernetes 7 7 A X —2FEIT3T 572DV — LT3 (Kind 1ZFEEIZIE TKubernetes IN Docker] D
T3 ),

4 wYI A — b DIERICHE > T kind

PIRBICA VA =L L, XEMAL T Kubernetes 7 7 A X —&E{ER L 3,

kind create cluster --name pg

4.5.2 /\— b+ 2-CloudNativePG D1 > X k—JL
2w 7 kv 7T Kubernetes & A >~ A b —L L THEITLZD T, CloudNativePG DA ~ & b — L EHITTE
£3,

AVAL=ILRZTTAMDER 7> a v #SIR LT, PostgreSQL 7 7 AKX —DF 71 A
WHEATL ZEWN,

45. 71y I Ra2—} 23



https://kubernetes.io/docs/tasks/tools/install-minikube
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4.5.3 /\— Ik 3-PostgreSQL 7 S X2 —%F70149 3%
Kubernetes TOMD 7 71 4 X > + L [FIFRIZ, PostgreSQL 27 7 XA X —% 7 a4 § 512id. HI®D Cluster
ZERTIMET 7 A V2T 20ENDHD £7,

cluster-example.yaml %> L7 7 A ME, T 7 ANV MDA ML= T 5 REMFERLTT 4 A2
I Z D 2T 5 Bl Cluster

EERLET,

# Example of PostgreSQL cluster

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3

# Example of rolling update strategy:

# - unsupervised: automated update of the primary once all
# replicas have been upgraded (default)

# - supervised: requires manual supervision to perform

# the switchover of the primary

primaryUpdateStrategy: unsupervised

# Require 1Gi of space
storage:
size: 1Gi

3/ — F® PostgreSQL 7 7 A X —ZAE T 5121, RDa~v >y REFETTI2LENDD £3,

kubectl apply -f cluster-example.yaml

get pods 2~ Y REMHHAL T, Ky FAMERINTWSE Z L 2HERTEET,

kubectl get pods

T 74N FTIE AR =R —=F, ARV —=Z =) ) = Z X N7z ¥ ZIT PostgreSQL DFEFTD X Y ¥ — N —
JarvORHIDONAF—N=Va LA M=V LET, Cluster EFRD spec £ > a3 > T imageName
F—HERETHIEITED, ZhEA—N=F 4 FTEET, & 2L, PostgreSQL 13.6 &1 A +—JL
ER-R =

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
#[...]
spec:

RDR—=J1ZHK )
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(BIDR—T 5 D x)

#[...]
imageName: ghcr.io/cloudnative-pg/postgresql:13.6
#[...]

BEE: fEDA VI TAMIIF ¥ —RFXA4 LTI, HICaAYTF—A A=V DREDN—Y a V&R
AV ETEIRENRDDET, 7IF7AX—NOEHARY ==Y a yOo—EBHIEHLTTFHlTERVS
FUFIZORDBZAREMND D 270, BHERE T latest R 13 REDX T RHERHLBVWTLIZE WV, B
B ERIN TR RER BRI OGS, <image>:<tag>@sha256:<digestValue> FE T A X —IZIT XA
VA MEEMTEET,

4.5.4 /X— b 4-Prometheus ¥ Grafana TS XX —%E4HT 3

EE: Prometheus ¥ Grafana DA YA b —)LE, ZO7adz 7 rO#FEHEHZEZTVET, 2Ot a
YOFIEZ, FEERrFHHOAZBHRNE LTWET,

ZDX T a T AT =Y T 4 DF2DIZ Prometheus & Grafana =7 7 11 A § % 777%. CloudNativePG
TIRAR—BFZRY T BDD Grafana X v ¥ 2R — F, BLXUT 7 — &R EFKT % Prometheus
=Dy bERLET,

Prometheus Community (2 & - TH##F & 415 Kube-Prometheus stack

. Helm F¥—b2EHLET, BMOFFa XY P eHRIZIOWVWTIE, ol 7 DO Web ¥4 b i
LT,

Kube-Prometheus-stack Helm F ¥ — &, Alert Manager Z 2L
Prometheus ZRL—32—0DH| & IN— b 4-Prometheus ¥ Grafana T AR —%8%HT3 77 A
XV IEA YA =L LET,

CloudNativePG 7 7 A X — DRI ERRIME I OWIHIRE 24255, ZOHelmF vy — b 2770557
DOWKT 7 A AP EENTVET,

A=)
Helm Fv—bFDER 274 VA P =L LTWERWEEX., instructions IZHE> T AT AT
AVA =L LTLEE N,

prometheus-community ")V AF ¥ — h VRS MV EBML, #1529 > FAMBEMEH L T Kube
Prometheus ARV D% 4 Y AN —=VT2REBHH ET,

RDATY FTINEITI ZENTEET,

45. J1vIR2—F 25



https://github.com/prometheus-community
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helm repo add prometheus-community \

https://prometheus-community.github.io/helm-charts

helm upgrade --install \

-f https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/main/docs/src/

—.samples/monitoring/kube-stack-config.yaml \

prometheus-community \

prometheus-community/kube-prometheus-stack

5879 % &. Prometheus, Grafana, ¥ X U Alert Manager /% kube-stack-config.yaml 7 7 A JLD{ATA

VA P—LENFET,

 Prometheus { > A b —/L 75, Prometheus Operator {Z any PodMoni tor % B X % 3 (*monitoring*

=5,

e Grafana { > A b —/LiX Grafana X' v & 25K — K ConfigMap # &AL 3,

BE:

EFitoa~y FOFHICOWTIE, helminstal D RF 2 XV F 2B L TLEE W,

BRDHRAZ LYY = ZAPMEREI N TN ZeBDhrD £,

% kubectl get crds

NAME CREATED AT
alertmanagers.monitoring.coreos.com <timestamp>
prometheuses.monitoring.coreos.com <timestamp>
prometheusrules.monitoring.coreos.com <timestamp>
BLUO—FHDOY—L R :

% kubectl get svc

NAME TYPE PORT(S)
prometheus-community-grafana ClusterIP  80/TCP
prometheus-community-kube-alertmanager ClusterIP  9093/TCP
prometheus-community-kube-operator ClusterIP 443 /TCP
prometheus-community-kube-prometheus ClusterIP  9090/TCP
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Prometheus TXRRT 3

Z DIfC. Monitoring ZH#1IC LTF 7 1 4 X7z CloudNativePG 7 7 X X —i&. Prometheus % /7L T
Bt CX ¥ 9,

72 21X, PodMonitor Z ML CHfli 7 S XX —%F 704 T&x% 7,

kubectl apply -f - <<EOF
apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-with-metrics
spec:

instances: 3

storage:

size: 1Gi

monitoring:
enablePodMonitor: true
EOF

Prometheus 127 7t 2§ %121%. Prometheus y—EAER— b+ 7V —FLE T,

kubectl port-forward svc/prometheus-community-kube-prometheus 9090

iz, B —A )T Prometheus 2> Y —LIiZ7 72X LET, hitp:/localhost:9090/

FoXY VT RARY IMHIEEICT 704 X4, enablePodMonitoring: true ZEHA L7 7 XX -2
5 RET % &, CloudNativePG 7 7 A X —IZBH# S 2 —#HOD X Y v I RFREINE T, HOIRLET
B, FEANC DWW T *monitoring section® 2SR LT L 72X W,

4 @ localhost
g Prometheus Alerts Graph Status~ Help
Use local time Enable query history Enable autocomplete Enable highlighting Enable linte
Q  cnpl
& cnpg_backends_max_tx_duration_seconds gauge
Table @ cnpg_backends_total gauge
& cnpg_backends_waiting_total gauge
< & cnpg_collector_collection_duration_seconds gauge
@ cnpg_collector_collections_total counter
& cnpg_collector_first_recoverability_point gauge
NGdtﬁ cnpg_collector_last_collection_error gauge
& cnpg_collector_lo_pages gauge

7: local prometheus
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prometheusRule Z/E LT, WL DD 7 I — b E2ERTEDLIITRDFE L,

kubectl apply -f \
https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/main/docs/src/

—»samples/monitoring/cnpg-prometheusrule.yaml

FIFNLERDT I — MBFREINET,

% kubectl get prometheusrules
NAME AGE
cnpg-default-alerts 3m27s

Prometheus 2>V —JL T, Alerts X —a—%27 Vv LT, A VA= L7ZENPDDT7F—+2FXRT
ER= S

Grafana %4> a7R—F

'L —>] 4 YR =)L TlX, Grafana 3FRIERINX v P 2 R— FRLUTERINET,

A— MEATEET,

kubectl port-forward svc/prometheus-community-grafana 3000:80

Z LT, BEt8EH admin 2 2 —¥ —% 2 LT, prom-operator 2 SAV— F ¥ LTHEL T,
http://localhost:3000/ TH— A WIZ Grafana IZ7 72 AL EF (
kube-stack-config.yaml TET),

P FD Grafana Xy ¥ aR—F&2A VA F—ILTEET,

kubectl apply -f \
https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/main/docs/src/

—»samples/monitoring/grafana-configmap.yaml

H)T Gratana R—JWC¥ v 7 7 v 7EN%E T, CloudNativePG X v ¥ aR— FRRREINE T,

2Dty b7 v FHITIEX. Prometheus & Grafana D /753, Monitoring 237 7 7 4 7{bXhTF 7T u 4 &
7D CloudNativePG 7 7 A X —Z2HUF T 5 Z LITHEE L TLZE W0,

4.6 7—FRXLZvT

Dt sy arTidk LW PostgreSQL 7 7 AR —ZEN T 27 DI ERA T a v e ZDHERIZH
ZRGHRLCOWTHAL T, HLWIFRAX =% T = A7y I T2120F B 2DO0HENDD
e

o M5 (initdb)

o W7D PostgreSQL 7 7 A X —72 5, [E#E (pg_basebackup ) % 7z1X[E#HIC (recovery )
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B8 General / CloudNativePG v =3 e B ©

>
Data Source = Prometheus ~ namespace = default ~ cluster  cluster-with-metrics v instances | All ~

~ Server Health

Instance Status Clustering / replicas Connections Max Connections Wraparound

cluster-with- Y
metrics-1 U p d es | 2 1255
j ‘ == - last:3 Mean:3

cluster-with- Y
metrics-2 U p | es y 12:55
j ‘ == - Last:1 Mean:1

8: local grafana

initdb 7'— b A b 7 v FIE, Kubernetes DI TH > T, BEFD Postgres 7 7 A X =55 1 D ED
F—RR=2A% A VKR—=FL, FIDXT ¥ —N— a3 D Postgres ZHHTZAREMED B L E T, 2D
HREDFEIIC DV T,

Postgres T—RANR—ZDA VR—k 227> a RSB LTI,

BE: BIFO 7RXARX—=006T— b AT 7 T2, N ANY —12H D, FiAID ERERE2
AR BN U7z PostgreSQL 27 5 R R —TdH 2+ L) h 7 5 AR —*+E2AE T 2 AlREMEA BN E T,

Z&: CloudNativePG Tld. postgres L—H— & T —XX—=ZADMFBEIHET 2REDND D £3,
I I5AR—TEMRRAZ BFEITTHI2E, B—HLD Unix XA Y7y b EFH LT, peer 38k
ZAr LT postgress T—H—¥ U THERT 2LEDNH D £F, postgres L—H —F 7213 “postgres” 7 —
AR — R #HIFR U RNT 72 & e

4.6.1 bootstrap to 3>

bootstrap XY v R, 77 A X —{IHD bootstrap ¥ 7 > 2 ' TEFETE %3, CloudNativePG IZHTE.
RDT—=PALT 9 TAYy REHPR—-FLTVET,

e initdb : H L\ PostgreSQL 7 7 A X —% At LE S (F7 41 1)
e recovery : NI 7 v TIF Tz VRN ENLTHFED Y AR —058T L. HHRIEER T

NTD WAL 7 7 A VEZEREDRRETEHET S22 21L& D, PostgreSQL 27 7 A X — & 1ERK
L

» pg_basebackup : A NV —3I VLV r—arrmbarE N LT pg_basebackup E{#HH L
T BALAY Y= N"=Va DM EDI 7 AR -2 L T, PostgreSQL 7 7 A X —%{ER L F
3 -Kubernetes DAED 5 TH, 7 — X N— 2% CloudNativePG IZBATT 255 IZIH £ T,
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initdb XY v F2IZEMZ D, recovery ¥ pg_basebackup iZ¥ 5535|0752 % — (X754 V%7
BAYI4) BEDSWTH LW FRX—%2EB L. VLTVITIFIRAR—DRE Y7 v FITHHTEX
T EHELHNEH T T AR—DERIKEFEL TVE T,

4.6.2 externalClusters ¥ > 3>

externalClusters €27 > a Y235, BIEDZ I X & —1ZH#T % 1 DLl LD PostgreSQL 7 &
AR —FERTEET, FTERINCE. 2Ot 7> a yTld X DM F U ADAIREICI D 355, BIfE.
MEL ) r—a VIZHEOWT, IFEXE Kubernetes 7 7 A X — 723 HERKD VM /X7 X ZIVERSR
WENEI7BRAY —Y a > PostgreSQL 7 F AR —%2ERT LI HNE LTVWET,

T—F AT BT BR D, externalClusters Z{#H L T. pg_basebackup X v K E7=lX recovery
XY FDY —Z PostgreSQL 7 7 AR —ZEHRTE LT, 7 7 AKX —ITIILLTIBRBETT,

e source 7 7 arENLTSHRE LTHEHAINS, AV P VT 7 XEX—%EBT %45
e XD BH 1D

¢« APV =3IV IERICHET 2ER - Y —RIFTRAR—DNY I T T T 7 A, DEDR=ZANY Y
7 v 78 WAL 7 —Hh A 7% &¢e Barman Cloud HIt DA 7P = 7 VA7 TH3 VANIFTS T
I X BT7ICEET 215,

AR HHA 7Y 27 X 7R, #E. AWS S3. ¥ 7213 Azure Blob Storage. % 7z1% Barman Cloud 2
X o TEMX N5 Google Cloud Storage Y — A T3,

APV =3I VRO ARERINTWVWBYS, VYV —Rld pg_basebackup XV v RIEATEES, VA
NUFTI 27 FA T DAPERINTWEEE, Y —Rld recovery XY v FIZFHTEE S, W5
BEFRBEINTVWBEE, 220D T — b ATy THEOWITNILEEIRTEE T,

X 512, pg_basebackup F 72135827 recovery RA ¥V " A VR A L), VAR —WBELVTVH T FTAX—
F— RIZESE TS, T 7T RAX—DA MY —3 7 PostgreSQL @ restore_command %/ L 72 WAL
Py EYT, FREFFD2ODOWTNL LGN IS e BERL T,

463 ZEDUVSAZ—%T—FXbZYvF$3 (initdb)

initdb 7— PR M T v FRXY v FEMHEHL T, LW PostgreSQL 7 7 A X —%2¥uhrblER L 3, K
WHRELRBWEDY T 7 4L M T,

ROFENZIE, initdb B DOSEEREENEFENTVE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-example-initdb
spec:

instances: 3

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

superuserSecret:
name: superuser-secret

bootstrap:
initdb:
database: app
owner: app
secret:
name: app-secret

storage:
size: 1Gi

LFRROT—=TP AT v TOHNIRD Z & ZITVE T,
1. PostgreSQL O+ A 7 4 7 initdb 23 ~< > FZ2MH LT, H L\ PGDATA 7 4 VX —%2E L £3

2. superuser-secret ¥ WO HHTDI —7 L v b5 postgres A—/N—A—HF—D 27 — FEFE
LET

3. app & WO HATDOIFFFHEL —F — Z1ERL 5

4. app-secret ¥ —27L v FOHDOEMFHL T, % (app) DAV —FZFREL £7 (username 53
owner ¥ RIUZHTE —HT 2 Z L BHERL TLZ&E W)

5. app ZT—H—DFIET B app L VWO TF—EXR—ZABER L £7,

BRLDHMWOBLITT, ARV —Z—ITF 74V bDF—ZR—=2% (app) LT 7 4L DT TV
r—yarva—%—% (F=ERX=RH L) ZERIE, A—N—2—F - liFORRHB AT —
R%E TR IIZERTEE T PostgreSQL D7 ) r— 2 ¥ a—H,

F/20d, FROBITHBALI X S51C, XAV —=FEER L, =21 v b LTERIFEL. PostgreSQL 7 7
AR —TCEHTEES,

HEXIN->—27 1L vy ME. kubernetes.io/basic-auth DEFRICHEINL T A2 AR H D £33, ZOFMER, > —
ZLw F® username ¥, ZA—%—Z—HF—Downer (FFVFr—arys—27Ly bOBE) BXU
postgres DWIN e —HTE2LENDH D F5,

MRiZ. basic-auth>—27L v FOHITT,

apiVersion: vl
data:
username: YXBw
password: cGFzc3dvemQ=
kind: Secret
metadata:
name: app-secret
type: kubernetes.io/basic-auth
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TIVr—a v TF—RR—RE, TV —a v F— ROMBREIER T ARERH D ET, TS —
Yavid, TV —2arTF—RR—RAEETE3L—H —TI TAR—IHERTIDERDD T3,

BE: COHEETONEOEETIE. ESNRERTEND 22— —2ERTE 2 X512k 21hdLNLE
A,

postgres ZA— 8—I1—H% —¥ postgres T—XARN—2F, 7 ITAXR—EWRT27-DDFRL—X—DA
PERAT2Z 21> TVET,

F—BR—2AZERE LR WVGE, ARV —Z—IBHNHE-> T app 7 — R RN—ZAEER L, TIFIL LD
Webhook ZfHH LTI I AX—ERICEBIMLES, RODIZ, T—EXR—RAZFET 22—V —E77 +
NI TTF—RR—2LEHHLE T,

TV —yara—P—EFARL XX o THEINFEH XN EE A, KDDIZ, A—r8—2—H—
WKHREEL T, 292X —%2HRORT—X AL ET,

BE: B, A——2—HF—>—7 Ly FOARDEEIZ I FAX—ICHAZINATVWERA,

FBED PostgreSQL 7 — & 7 4 L' b UiZ, initdb PostgreSQL 2~ > FOMUH L 2N L TERI N E
T TDAXY FIRAARARLA TS a Y EBMT 2HEDH 255 (DFED, 7T L—F T —ZR=2
WHHXN S locale ZEHE T 20, 7—XF =z v 7V L2 Z2BIMT 258). RONRTRAXA—R—FHHTE
EJu

dataChecksums : dataChecksums 73 true ICFREZINTWBHE, CNPG I initdb D-k & 7> a v E W
CHLTTF—EZR=VDF =2y 7V LEEMNMIL, I/OTATLIZEIWEERHLEST (7411
false ),

encoding : encoding DMEICEE X5 ¥, CNPG ZZ % initdb D--encoding A 7> a Y IZEL, 7
YTV —=F T —=RR=X (F7 4L+ IUTF8) ODLYa—T 4 V7 RERLET,

localeCollate : localeCollate ICEMERESINTWVWAIGEE. CNPG X Z1 % initdb D--1c-collate
T a iTELET, ZDA T a i, PostgreSQL K F 2 X ¥ b D Locale Support TEFRINL TV K
512, MENEF (LC_COLLATE 7 A7 aV) ZHlHILEST (74 b 1 C)

localeCType : localeCType IZfHAFRE I NTWBHE. CNPG 321 % initdb D--1c-ctype * 7> =
VICELET, ZDOA T 3 i, PostgreSQL K¥ o X> b (F7 4Lk 1 C) D Locale Support CTREFE
XN TWB &5z, BEIEF (LCCTYPES 7 A 73 V) 2HIEHIL 3,

walSegmentSize : walSegmentSize PMEICEXE XN 5 &, CNPG lZZ % initdb O --wal-segsize #
TraviZELET (F7 40 KR iPm@%QLLidf%Xﬁﬂ%Ftbfﬁ&éhi?%

FEMW:  initdb 77— F A b v IHIZ CloudNativePG 23E2E ST 2 2 oDua s — )t 7 a v DA,
LC_COLLATE BXU'LC_TYPE #7473V ZZRLE3, BT — Y7 h 73 VI lc_messages
. lc_monetary . lc_numeric . B X lc_time” 287 X —&X —%{HF LT, PostgreSQL ik CEZEMK T =
£9,

ROFITIE, T—RF 2o 7V LZHEMMIL, TIZANM DT ra—F 4 7% LATINL IZEREL 7,
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-example-initdb
spec:

instances: 3

bootstrap:
initdb:
database: app
owner: app
dataChecksums: true
encoding: LATIN1
storage:
size: 1Gi

CloudNativePG 1. options 47t 27 a % {#HL T,

initdb MU LOEIERZ B R X~ A4 X5 55

DHEEIR—PLTOVET, ZFL, ARV —X—DEEREIAREEDH Z 47> 2> (-—auth = -d
BY) DB EEZDE, COFRBIEHRETH D, APLOFKDAN— a U SHHIBREINE T,

T = RZR—=ZAIMERB I ORI NZERIC I FETENEZ VDI ARXRLVRAMNEIEET ST
XFF, INHDTZ T VI, postgres 7 — X N— R TR I N7z A—/N—1—H— (postgres ) ¥ LTH

TEhxd,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-example-initdb
spec:

instances: 3

bootstrap:
initdb:
database: app
owner: app
dataChecksums: true
localeCollate: en_US
localeCType: en_US
postInitSQL:
- CREATE ROLE angus
- CREATE ROLE malcolm
storage:
size: 1Gi

46. 7—hrRX+SvTF
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=,
=Q9-

JIVEFA= =2 —HF = LTETIN., 7 I7RAX—2RZRILZE20REMEDD 5720,
postInitSQL . postinitApplicationSQL . B X U “postInitTemplateSQL" A 7' a ML DIEREE A>T
HHALTLZEN, ZASDIZZYDVWTALTI I —HHETIL, 77— bR LTI T7 2 =M
HEiS i, 77 ARX—DPARTERREFITRD £7,

BT, T—EAR—ZADIERB X URERRICETEINS SQL X7 V) 7+ &L Secrets B LN/ F /-1
ConfigMaps DV A M EFEETEE T, INHDSQL ZZ VY 7 M, initdb k2> a v CIEEI N7 —
R R — 2\ HHE X 7 superuser @ — L (postgres ) Z{HH L TEITXNE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-example-initdb
spec:

instances: 3

bootstrap:
initdb:
database: app
owner: app
postInitApplicationSQLRefs:
secretRefs:
- name: my-secret
key: secret.sql
configMapRefs:
- name: my-configmap
key: configmap.sql
storage:
size: 1Gi

ERR: secretRefs THBIREN S SQL 27V 7 Mi&. configMapRefs THIRIN2Z SQL A2 1) 7 b &b bHi
WEFTEINET, WMAFDELI7>a>T, SQLRAZ YT MIV R FDIEFIZHE-> TETFTEINET, SQL 2
271 7 FATIE. % SQL A7 — b X ¥ M& PostgreSQL semantics {25 o TH— N— EDHE—D exec THE
TENETD, aXV v eEDLIENTEET psql -

g

& postlnitApplicationSQLRefs THE7E X 117z ConfigMap % 721% Secrets WIZT> + V —D(FFET %
ZEERMERLTLZE NV, ZOTRWEA, 7— MRy 3R LET, ZThoDSQL 7 7 4L
WKLo =03, 7— bR I T 72— AREFICTE T LEE A,
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4.6.4 BDYZZAZ—D5DT—rX+FvT

CloudNativePG l&, RIL X v == a YDRHID I FAR =D T— ATy TEEMILET, Z
DEEF, APV =3I 7LV —>a> (pg_basebackup) ZM LT, £REZVANI—FTS T
FRXR7 (recovery) /ML THIEINICHER T2 Z2ICEX D RELET,

V—R 275 A& —|%. name T#HAI XN 3 externalClusters 27 a VTEERETANERDH Y FT (F
VIV AR—L[AIL name ZEHT 22 2 BEHLET),

BE: 774V T recovery XY v Rl externalClusters £ 27 > a2 > D2 5 A X —O ‘name” % Bi&EIC
EHLT, @HEF—AN—OHFHHCTHEINTVWEA T2 PANTHDANY 77 9 FTF—RDRX4 >
T ANE =% B3 ET, barmanObjectStore.serverName 7R %7 4 THID b DEIEETEET (F7 %
VTR AR 9 A X —EFKD “name” DIEICEID Y THNET),

NYITvIDE5DT—rFZXMSYv T (recovery)

recovery 7— b A+ 7 v FTE— FTE BEEONY 2797 DFDVANI—FATST ORI RT 25
LW 9 2R —2ERTEE T,

CloudNativePG T Z DFERZG 212X 2 2D F5ENDH D £3,

e UINYF T2 PRAMTEMEHLES, ZHiX. Barman Cloud 12 & o TER X A,
externalClusters 2 ¥ a > ® barmanObjectStore 7> a V2N L TCERINZFD T 7 R
R—DNy 77w TT (HR)

o [A UCARTZERICH DBEFD Backup A 7P =7 b REHALET (ZHEAN—2 2> 1.8.0 X DEGICHE
FRJRERME—D A T2 a > TLI),

C55MEIERETH. TE2AREE FIAFTREARED WAL £T) /IIRAT
RA AR A LY AN — (PITR)

DEMCED 2T, BREIHZ2ETTIEG. 75RAZ—%21L VA E—FCEHTEIZDTEET,

FIR: EITHDIIREX—DNy 77y T UINYDOFE. Ny o7y TeUhN)—TRDIF3Z
EMBTEET,

FI72x U CRALTHSOEIE

Barman Cloud 12 & o TERRE N, Y R—PZINTWVWEAF TP 2T PRAML—JIZHREFEINTVE NNy T
7y I HEETE %3, barmanObjectStore £ 7 a VITKHERHNZ TRXTED T, A7 7 A &% —
ZEF L5, .spec.recovery.source 7> a Y THBRT ANENH D 5, KROFITIE. Azure D
BLOB a7+ =i+ 7Y =27 b A7 E2ERLET,
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-restore

spec:
[...]
superuserSecret:

name: superuser-secret

bootstrap:
recovery:
source: clusterBackup

externalClusters:
- name: clusterBackup
barmanObjectStore:
destinationPath: https://STORAGEACCOUNTNAME.blob.core.windows.net/
—»CONTAINERNAME/
azureCredentials:
storageAccount:
name: recovery-object-store-secret
key: storage_account_name
storageKey:
name: recovery-object-store-secret
key: storage_account_key
wal:
maxParallel: 8

BE: 77 4L MTlE, recovery X v Kid externalClusters’ £ 27> a > D2 7 AKX —O “name’ % B
HALT, @HEY—AN—DHHHICTFHNEINTVE AT 27 FAMTHONY I T 9 TT—=RDRXAL >~
T ANE—% B ET, barmanObjectStore.serverName 7 A%7 4 THID b DEIEETEET (F7 %
L RTUIE, AR 7 A X —EFKD “name” DIEICEI D HTHNET),

AR Lo, W5 WAL ECREE R L C. K8 2DY a 7R EHMII T —h A 7THh 5508k
WAL 7 7 AV ZREFIC7 2 v FLET, ZOEREIC XD, BEIEREAKEICERHEINE T, O F VT
ZHEANCEIHEL, BRREICEHLETIDRNIA =X —DERIEL AL T XV, ZIUIHEIITENWE
e 0w (RENTIR D),
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Backup # 7V hH 5 D[EIE

77 AR —FAERT BRBEND B LR TNy 77 v 7)Y — ZAMBBECHIHATTRERIGE. ROFID X5
IZ. .spec.bootstrap.recovery.backup.name Z /" L CZDOHRRIETTEE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-example-initdb
spec:

instances: 3

superuserSecret:

name: superuser-secret

bootstrap:

recovery:

backup:
name: backup-example

storage:
size: 1Gi

CD7— bR LTy THETE, BIRHRELRNY 7T v T NOBRDOAZIFETE LT,

EDMDEEEE

[EA TS 22 b A N7 E3FED Backup V Y — 2OWFNHEIET 35ETH, ROERHIED
BEHXNE T,

e TV —a T —EAR—RAZE T TV — a v F—RZR—R2—HF—F, HmIhTWi Ny
27w T HEEEINE T, ZHUE Kubernetes 7 5 RXA X —HOBHBBDBEHEDX Y TF AT 7T 4
BT 4 D—ETH b2, ARV —X—13BE, BRI —TJL vy b 2N 77y L LS5 LE
A,

o superuserSecret ZIHE LR WS, BT VX AR AT — FTH LW S O HEIRICAER X
NEF, ZO>—2IL v ME, 77 AKX —D postgres L—HF—DXRAT—F%2VUty b T572DI1C
XN E T,

e TI7ANITIE, T74NMIDR=F v bXALTA Y (FK 11 D PostgreSQL DA X current

A=V ay RUBEOBE) TYANYDHITEINE T, £ 7> a ¥ T recoveryTarget Z15E L
T ARA Y M YEALVANYZFTTEET (KA AR L) AN — (PITR) 2ZHD,

BEE: barmanObjectStore.wal. maxParallel * 7> a Y LT, VANV A TI 27 VAT BT
FrraruZz2ARIXY > 0— 55 8IC&D, 74 T»HD WAL 7 = v F2m@mdts 5 2
EEBRETLTLZE W,
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RA b2 R2A4LYANY— (PITR)

BHTDO WAL S TOITXRTDO WAL 2V FL A4 5T25RDDIZ, R=ZANw 77y TPl LK. (EEDOR
MTWAL DV 7L A4 2{E1ET % X 512 PostgreSQL IZHHT = £ 3, PostgreSQL 1% Z DFEEMHH L T,
KAV RALY HNY— (PITR) 2FEHLF T,

AR: PITRIF. VANV —FT7I 227 PR 7BV Backup A 79 =27 b HAFTEET,

FRL—R—IF, Azure KN ENTWREIHA 7P 7 b RA LRARX Y TR—ROHERHEHT 2R
OFD XSz, BIHX—7 v FDHEEINTIEEICZ OBREDEIET 2 7= DICRERIEK (T X —&X—%
ERRLET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: cluster-restore-pitr
spec:

instances: 3

storage:
size: 5Gi

bootstrap:
recovery:
source: clusterBackup
recoveryTarget:
targetTime: "2020-11-26 15:22:00.00000+00"

externalClusters:
- name: clusterBackup
barmanObjectStore:
destinationPath: https://STORAGEACCOUNTNAME.blob.core.windows.net/
-CONTAINERNAME/
azureCredentials:
storageAccount:
name: recovery-object-store-secret
key: storage_account_name
storageKey:
name: recovery-object-store-secret
key: storage_account_key
wal:
maxParallel: 8

LEEOHITIE. VANV EBARTEIN=—ZANy 77 v TRIEETE 2L A LARYTOEAT
targetTime RIEET 272 TH 2 Z 2 I&f W= d LOLEHEA,
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backupID & 7> a Vi, VAN FRELREHBTEIR—ANY 77y TRIGETESL LA > a2 v TT,
T 7 VT, ZOEIXZETT,

iz (Barman Ny 77 v FID DFERT) EHYUTBREL, ARL—R—IZFDANY I 7 v &Y HNY —
DR—ZA LTHEALET,

BE: 0I5B0 I Ty TIHRFEL, T/ RATES L RHERT 2RENDHD 5,

Ny 277y TIDPEEEINTVRWEEE, AL —X—ERXRD LSV HINY —DR—ANY I 7 v Tk
HEIFICHMHE L %35,

o targetTime 7213 targetLSN 2 T2 ¥, ARV —XR—EZDX—F v FOFICE T LRD
TNy 77y TEFERLET

o TN DLE. ARV — X —B3HHAREREH DNy 77 v T RRYITEIRL £7,
HHTZ2VANY X—5y FOREEIRDEED TT,

targetTime :
RFC 3339 TER TR ENZMIED XA L RAX T (IEHEREILERA > M

exclusive ¥ 7> a Y DEELZITET)

targetXID : U ANYDBEATENZ F I 0¥ 7> a > ID (EEREIERA > Mid exclusive 7> a > D
WELZIET), VIV F I aryIDE MUY a vORRRICY —r vy vy LIZEID S ToHNE
T, FIUH I aViERERAZBFEIEICE T TAILIKFERLTLEIY, MEXh2 5o 7 a
VN ABEINSF I UF 2T a vy (K7 aryTEDT) aly b IS U2 Y a v T,

targetName :© U HNY PHEL LRI EEICAR A >~ b (pg_create_restore_point () TIERK)

targetLSN : U AN 23S v 7 TEH ZIAADLA D LSN (ERERIFEIER A > Mk exclusive 7Y a
YORELHNET)

targetimmediate : UV ANV IE, —EH LUIREBICEERE, DFDTERRTRIKRTITHI2H0EDLDHD £9,
FUTAUNY Ty TOETLT B5E. ThENY 77 v TOREPET LERA VP 2ERLET

BE: targetTime 7213 “targetLSN” MEE SN TWBIHE, ARV —X—ZBRbiTVWANy 77 v 7% HE)
FNCHUF TE T2, O DX =7y M TH 5 “targetName” . targetXID . 8 X U “targetimmediate™ 13T &
A, TOEIRGE., AR IHNOFEHREREHIOANY 77 v I THRERWIGEEZRE. backupID
ZIET 5 L HEETT,

LURDfITIX, targetName R—AD Y ANY R—F 'y FEFEHLTVWET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
bootstrap:
recovery:

source: clusterBackup

RDR—=J1ZFK )
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HIDR=I D 5 DHEE)

recoveryTarget:
backupID: 20220616T142236
targetName: restore_point_1

% recoveryTarget i C LEFLD X —7 v b5 1 DT EEIRTE F I,
BT, BFEDXRA LT 4 D targetTLI #fl VU A ANY BIEETE X T,

F7 3L P T LHEID S XA — X —3HTH 2 e Rlrdh, U INY) —&Z—Fy FOERITTIEIEL %
3, Azure ® BLOB 2> 7 F —IZKIFET 2 XDOHD &k 512, HIHEZ—7 v FDEHZICEIEL., exclusive
NI RX—X—% false ICRRET 2 OGN LEMEER ERTE £,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster

metadata:

name: cluster-restore-pitr
spec:

instances: 3

storage:
size: 5Gi

bootstrap:
recovery:
source: clusterBackup
recoveryTarget:
backupID: 20220616T142236
targetName: "maintenance-activity"

exclusive: false

externalClusters:
- name: clusterBackup
barmanObjectStore:
destinationPath: https://STORAGEACCOUNTNAME.blob.core.windows.net/
—,CONTAINERNAME/
azureCredentials:
storageAccount:
name: recovery-object-store-secret
key: storage_account_name
storageKey:
name: recovery-object-store-secret
key: storage_account_key
wal:

maxParallel: 8
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TIVT—arT—aAN—RZERT B

EEL7:Y 5 R2—DigE. BMOBRTTY TV 75— 37— 2R—XADRFEERBRZBRTE X
Yo 7IVr—23T7—N—A0OERBERZEH T BICIZ. WEADNXT—FZERL. >—JL v b
ELTREL. =Ly bZ2ERALTT—ER—XZEBHLET, Fhid. ARL—F—ICFVHLIC

BEBNAT—REFERALTO—IL Yy FE2ERSEZEHTEET, =Ly FOFEHRICOWVWTIE.
BDIIAR—%T— A +Z7v 7 F3 Cinitdb) <ZBDI7 53R X —%T—+ A +F v 753 (initdb

) > k7T arEBRLTIESI WV,

ROFITLE, FTE&ED app . EESINz>—27 L v bd¥app-secret T7Z 7V 7 —32 3 ¥ F—&XN—2X app
PR L £,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
bootstrap:
recovery:

database: app

owner: app

secret:

name: app-secret

[...]

FEOMMTIE, VANUDET LERICROZ BRI D 7,
1. 7 =& RX—=2R app BFEE LR WG, HILWVWT =X X—2Z app DMER SN E T,
2. 21— — app BFELRWEE, HLvwL—H¥ — app DERSINE T,

3. =Y —app BT —ZR—RADHEETHWEE, T—¥ — app &7 —XX—R app DFTEE & LT
a9,

4. username DfH?S secret D owner DHE —H T 2HE. 7V r—> a7 —XRXN—AD)RAY— K
73 secret D password DIHICEE XN FE T,

BE: LTV AE-FPENMTRoT0WE LTI AT 5 RARX—=DGE, R —&X—I13 PostgreSQL 4 >~ X
RYAWLT = ER=ZAFE L —F =2 ERLEEA, THHIIIEDT FRAX =P LEIEINE T,
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SATUVSAZ—DE5DT—FX 5 v (pg_basebackup )

pg_basebackup 77— F A+ T v FE—RNTE, ERIARMI=SI2TL V5= a EsEsNn LTl B
FFEDINA F1) Bz PostgreSQL A Y A X VR (VY —R) DIEMHERYHaY - LTHLWVWI T XX — (Z—
Tyb) ZIERTEET, VAL VY RX VR, 7747V E/IF AKX NA D PostgreSQL H— N —
P

DAYy FOFHa—R 47— R, Kubernetes #M8 % 721 Kubernetes A (F|DARL — & =72 ¥) 25
CloudNativePG NOAT IC L o TR N E T,

BE: BEOERETE 7u— T v AT LTI QIMEl SNl J AKX -2 T 5 &,
A1 P> D PostgreSQL £ ¥ AR Y AD*¥*AF v F¥avy MEERLET, FEliconTi, LR H
FEOFIR ZZRL T &N,

recovery 7— h A+ Z v XYV v ROBELFAIMKIZ, 70— HBEPTET T2, ARV =X —I1IRAIID
A VYRRV AMBR =7y F 77 AX—DFAEZIIR L $3, ZHUZld. CloudNativePG T E 72—k
DIERNRFTA =B —DF—N—F 4 F, ZA—R—2—HF—DAT— KDY+t v b, streaming_replica
=P -, LTV AOEREPEENE T, HRDI ITAX—IF, V—AL VARV R BHERITH
VLTWET,

FE:, X—F Y MM IYARAR VR —ZA VAR VA DRy b =27 ORBRIE. EEOa FFR ML
BESICIRTEST B 7. CloudNativePG F¥ 2 X > FOHIFZEZ TVWET,

pg_basebackup IZ & > THEBBIICEHINZ X —F Y VA VAR VADAMN) =TV TV r—2ay
25472 ME ROWVWTADLDHTETY AL VAR VA THAT A2 TEF T,

1. _'L-—"T—%//\"X '7 - f* DIL.\DE ‘fXEE
2. TLS client certificate #ZHI

CloudNativePG THEH XN T3 Y — R 721 TLS SRR S i Y — R 2 581, %RED
ﬁﬁémi?otﬁb\%mwﬁfyaym\gﬁmkHMgﬂQL#~Awkﬂ?5mﬁ@w% — 72
ERTHD, V—2 4 > AR 2% Kubernetes HEBDIER DRI H 255 iR b ML AETT, WG
DBZETDOWTLIMCHAL £5,

2

pg_basebackup 77— F A+ F v XY v RiZid, ROBHLEHENE T,
e X—=Fy PV —RBFACN—FY =TT —FT7 7 F ¥y THIREDRDHD FT
e X—T v b Y —REF T XY v — PostgreSQL NX—T a Y THINEPHD ET
o V—RICEREHEERLBZVTLEZZI W (MU0 HEDHIR 25 H)
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o V—RF, Nw 27y TR B 1 DD walsender ¥ WAL & F VU — 3 Y ZHIC 1 D% 42T
22212k, ZOLHEPRHDOARL—2avDER—F v bMEDT7 7 REHFAT2DIC+507%
max_wal_senders ZHEK T A2MNERDH D FF

o R—Fy " VAR YA — AL Y ARV AD PostgreSQL H— MM TEZ X5, Y-k
R—7y FMNEDIRy VU= RRERT Z2RENH D T
e YV — Z|Z REPLICATION LOGIN FitE%+on— L %HioT\Wa0EHH D, pg_hba.conf DZDr—

ADR—Fy b VAR AD 6, TENUTTLS 2N L EERE2ZIIANZIDLERD D 2T (ULITF
DLFUr—og3>ya—H—I220\WT #5H8)

o« X—7%" v MZ, REPLICATION LOGIN HEfRZ oo — L& {#iH L TY — X PostgreSQL £ > AR > A
WIEFICHER TZ20BRH D ET

BE:

FEAIZ DWW T, PostgreSQL F ¥ 2 X ¥ + D Planning . 94 775 AX—o6DT— AT v S
(pg_basebackup ) <74 77 7 AR = 6D T — MR N T v 7 (pg_basebackup ) > . B X T High Availability,
Load Balancing, and Replication ZZIR LT 72X\,

LAV r—oa>ya—H—IZoW\WT
gkt a v THHELEESIC, VY — &AL A& AT SUPERUSER . % 7213 T = 411X REPLICATION 4
MER O L —F —RETT,

Y — A5 — &R — 2 CloudNativePG TIE XL TV 2354, streaming_replica 2 —H% —ZFHAIH L.
7547 b TLS iFHEFFZHHTE 3 (F7 4L FTlE. TS streaming_replica ICFFA] &
TWVWAERITIETT ),

Kubernetes DA% S D T RTD & — ZI2DW Tk, REPLICATION KitEZ o2 —H —HHHT W3 2
YRR T A0, LTFORRICHE > TH LWL —F—ZER L TL EE W,

V— AT AT LD postgres T—HF— ¥ LT, REFETLTLEEW,

createuser -P --replication streaming_replica

R—T 9 M VARV ADY—T Ly MBS 2RERH 270, 7ur T FTRAV—FEANLT
BRELE T,

FR: LENEEETED D THAD, fHHICT 572912 “streaming_replica” Z#FH L £3, RDEI T =2
YOFIEEHEATIVU, DEISCTHHIEETEE T,
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2—4—/X27— KB
pg_basebackup 7 — F & b 5 v FEHH L T CloudNativePG TH R — b N TV 2 RFDFFEZ, 12—
- RV - D2y F U 7IESTOTVET,
FlEz LGS 2HNC. ROERDDH 2 Z L 2R L TLZE W,
e RAMHEIZIP 7 RLRE TCP K— FTHlAlE N2 Y — R A Y AR ¥ 2D
e L7V —varva—¥—% (ffHICT 57-9IT streaming_replica )
¢ RAY—FR

Y — A PostgreSQL £ ¥ AR ¥ A®D pg_hba.conf 7 7 £ MIZRD & 5 RITZEBIMT 20BN D 2550 DH
hET,

# A more restrictive rule for TLS and IP of origin is recommended

host replication streaming replica all md5

KD~ =7 x A MZ, target-db ¥ 5 H L\ PostgreSQL 15.1 7 5 2 X —%{E L. pg_basebackup
T— b AT FRAY v REEHL T, source-db (externalClusters EC4IAN) ¥ L CERER X740
PostgreSQL 7 7 A X —ZHH L $3, ZEDO LB D, source-db EFIL source-db. foo.com F R + Z2f5
L. streaming_replica T—#—¥¢ L THEHLE T, £D S AYV— Fid source-db-replica-user > —
7 Lv b ® password F—IZREINE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: target-db
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:15.1

bootstrap:
pg_basebackup:
source: source-db

storage:
size: 1Gi

externalClusters:
- name: source-db
connectionParameters:
host: source-db.foo.com
user: streaming_replica
password:
name: source-db-replica-user
key: password
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7 n— U EEDHERE S 5121k, A U PostgreSQL N—2 2 ¥ (ZDHEIX 15.1) 2L TR TOEMZHT-
TRENDHD FT,

TLS FEEREERE
pg_basebackup 7' — b 2 + 7 v F & L T CloudNativePG TH R — F XN TW3 2 HFHDFEIESTEIZ,
TLS 7 74 7 ¥ FREHBFZHE SV TWES, I X2V 74 OBE» SRS LE 7 T r—F T,

ROFEITIE, AT Kubernetes 27 5 A X — P HEF D PostgreSQL 27 7 2 X — (cluster-example ) M2 1 —
YERVERRLE T,

FR: ZDfNZ. Kubernetes 7 7 AR —DNIZH DA VAR A HIAN—FT 5 XD ICHBEICHEILTE
£9,

=7 xR Mi&. cluster-clone-tls ¥\ 9 # L\ PostgreSQL 15.1 7 5 2 X —Z2EHFEL T3, T,
cluster-example A2 5 A X —7 5 D pg_basebackup X Vv FEFHHLTT— A Sy FEhFE
T, FAMIFL 7 7 RAX—NDFHAID /EZAAY — L A& o TilA| 41, streaming_replica L—

PRI N —, EAFE. BIUOEERER (FhZ2R7 cluster-example-replication 38 Xk
cluster-example-ca > —2 L v b)) OBPITCTIBAEENE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-clone-tls
spec:
instances: 3

imageName: ghcr.io/cloudnative-pg/postgresql:15.1

bootstrap:
pg_basebackup:
source: cluster-example

storage:
size: 1Gi

externalClusters:
- name: cluster-example
connectionParameters:
host: cluster-example-rw.default.svc
user: streaming_replica

sslmode: verify-full

sslKey:
name: cluster-example-replication
key: tls.key

sslCert:

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

name: cluster-example-replication
key: tls.crt
sslRootCert:
name: cluster-example-ca
key: ca.crt
S T TN =2 a v T = RR—-AEHRT %

‘initdb’ B XU “recovery’ F— MR LTy THEOHE LIS, 74 T FTAR=hET— PR b
TOTFTBEIIRAR=—DT TNV r—>a YT —EN—2ADOHRD Y R—-—F L TVET, HLW\Wr I AX—
DL TV H o FAR— LTERENGE (LT HIE— RIAEMCRsTWEHE). 77V r—>a
YT AR—ZADBEMIIAF v TENE T,

ROFITE, 94 T2 F7RAR=DHEDT— A NT v RIS, fEEXINT2>—2 1L v b “app-secret’ .
SDRAY—FERFHL T SV r—>ary 7 —&ZR—2 “app” WKL Z T,

**yaml
apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
bootstrap:
pg_basebackup:

database: app

owner: app

secret:

name: app-secret
source: cluster-example

FREOMERTIE, VANUDPET LIBRICROZ eI D E5,
. 77— R X=X app BDHFELBWEE, FiLW\WT — X X—Z app BMEREINFE T,
2. 2 —%— app BFE LR WEE, HrLnwaz—% — app BMERSINE T,

3. 2—Y— app BT —EXRN—ZADEETRWIGE, 2—% — app lF7 — X X—R app DFTEH & LT
ExnhEd,

4. username DfH7’ secret D owner DY —H T BHAH, 77V 75— a7 —ERX—AD)RAY— R
73 secret D password DIHICEE XNE T,

BE: L VI E—FREMNTHE->TWBRL TV DT FAR—DEE, AL —&X —1X PostgreSQL £ > X
RYARXCT = BR—AERE2—F—RERLEBA, TNUHRITTDZ IR Z—hoEEINET,
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IRTEDHIPR

REFDOYR—rHBO EEA

CloudNativePG IZIZHFE, PostgreSQL 70— N A 7T 7 b, DEDBE—L, T—ER—Z, T—TILA
R—ZADFERBREESEHIEEINTOVERTA, B L ETF—ZR—REY —ZAA VARV APSER—F v
P SRR —IZaV—ZNFETH, T— T NAR—ZZIE I DN— a3 > D CloudNativePG (2 1E 72 WAKAE,
DEDBEMOKGERY 2 — LADERLEEMPBETT, R=ANY I 7 v T T —TNAR=ZAEWIH
&, PostgreSQL HZHEIZ, V—RA VARV ADEMERS T Y FRA YV IBR—T v v L VARV A (Z
DE1X CloudNativePG 2353 23 Kubernetes DRy R) ICHFAETINEND D ET, ZDD, 77—
TINAR—= A% FIH 3 % PostgreSQL 4 > X X > A% CloudNativePG ICEH#ZRITT 2 Z L IETEEHA (&
NS — A BHIBRT 20BN H D £, BT Z OREN N E 251X, EDB IEKE U CTEIBIEN % ff
TEI),

AFvIaybaE—

pg_basebackup XY v K&, V—AAf YRRV ADAF v T av h% PostgreSQL X— ANy 77 v 7D
FEATERLE S, Nv 277y TOBEH» SNy 77 v TOIE LW T ETIEZIAFNZTRNTDO T ¥
B ad 2HBHOBEREZHHALTE =%y P A VARV RAIZA MY —3I 27X NE T (pg_basebackup
D --wal-method=stream + 73 a > % &),

NPT IPRTET T, FILWA VAR YA LWEA L5 4 Y THRIGEN., Y —A»b0IKE L F
I, ZD7=, Kubernetes TX—7 v b T —ZR—IIKBITT BRI, YV —AT —ZR—=ZAADTXNTD
EXIAABERELET 22 B#OLE T,

BE: BT2RALENC. Tus—Yx e 7 Vb —ayOliFe T A M ARERDD 5, KR,
RBEBEO7 7V r—2a DRI VXA LEERINHE T 2121&,. BDBERZIBITFIEELETT S 2
EOBHEARTT, EDB FTBXRICBMVWEDOELLIZX W,

CloudNativePG DFFKRDAN— a Tl HlD PostgreSQL £ Y AR Y ZADL TV HTHBHLWVWI 72
=%l T2k, 2= =urEiTHEZAL (WAL) ¥ v ¥ 7%/ LT PostgreSQL Dk
BHEIHX =X 2 2HIHTE2 X511V ET, ZHCED, 2200FERI—-ZATFr—2AHHILNET,

e CloudNativePG D $72 % Kubernetes 27 7 A X —IChH=3 LTV r—>a v

o - 0A v FA— "—KiH* pg_basebackup 7 — F XA F T v F XY v FEHH L7 CloudNativePG
NDOBAT
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4.7 Postgres T—RZRX—XDA VR— bk

Dt a T, H LW CloudNativePG 7 5 2 & —PIZ 1 DLLEDBEF D PostgreSQL 7 — X X — 2
A YKR=PMTEHECOWTHHAL £3,

4 ¥R — MEIEIX, PostgreSQL DA > 7 4 VN y 77 v TOMRZITHESNTED, TTORZ FAD I v
b — 2N LTz pg_dump . B XU pg_restore IIKELTVWET, R4 T4 TDOINLFAN—T g v
FRFEITHIE (MVCC) & RF v TP ay hOBMIFT, PostgreSQL Tld, FEXIAAT 7T 4 €T 4 &2
T332k, X2 VI =20%NLT—EBLENY 77y F2RAKICIIETE X3,

N Y 77 v FUE, PostgreSQL N—F a VDAY ¥ —T v I L — REETT 570D RD RN TE
WCEETE 32 FETT,

ZORER, 2Dt I7 Y a YOFMHEIROMAGITHE L TVWET,

 Kubernetes DTS, BEFD PostgreSQL £ Y AR Y A5 1 DB EDF—ZX—2% 4 VK-t
)

o fEE D PostgreSQL XN—=Y a Y HFEICELEHLOA=Y a YT —XRXR=A% 4 YK—=F L.
PostgreSQL DX v =Ty FIL—FRZ2HMILET (N=Yar 10x2o6N"N—Ya» 14x72Y)

ZE: PostgreSQL DX Y ¥ —7 v I 7L —REFATTIHE. 77V r—>aryPHLun—yay
CHEMDH B BIXUT—ER-RICEENL A7V =7 + (JLEEREZ ESE) 07 v 7 7L —
RARZANEITARETH 2 L R T 2 EEAH D £3

THEH505ED. BMEITTOF—EZR—2D—E Lk XAFvFay bTEFTEINET,

BE: 20D, Nv 7 v TORBRICY —RT —ZR—=RIZMA SNFEEIISEHL T 7 AR =120
7=, Cluster VYV — XA TDEREKEA VR—FDENIZY — A TOEZAAERFEILTA2Z2 2 BEHD L E
T [ FAT75A4AVR=—VP] FRE TFAT753A4 A% —T v T 7L —F] 2L,

4.7.1 {tHH

BERENTIX, A ¥R — b TU& BootstrapinitDB ZFH L TH LWI I A X — (3BT FRAZ—) ZIEK L.
initdb.import 77> a YV EFE T L TEHFD Postgres 7 7 AR — (V—=RISRXAZ—=) oA TV =
T A VR TEZRENDD I, PostgreSQL DHEFHEIEICHE - T, KT T XX —D PostgreSQL
X% —N=Ta V@BV =R SRAA=DAX T v —N=Ta P T2 2BEHDHLET,
CloudNativePG &, ¥ —RA 27 AR —MBIENT FAR—IZF T2 7 v 2L VR—FT272DD20D
FERAEZREL £5,
s YA/ OY—EXF7TO—F 557 7 A% =13, CloudNativePG 71 = 7 b DHEFIZ)E- T, $4
ESINTT TV r—vaya—F-—MATL2H—DO7 SV r—2ary7F—ER—-X%&KA T3
XowEkEtchtux s

e BE/VRFTIO—F 5k FTAE—IF, V—RITFTRAR =oAL U E— FEINEEBRDF— &R —
AL B2 P —FRAPMTDEEICKTINTVET
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BHIDA ¥R — b FEE microservice X4 2N LU THEHATE, %&F X monolith X4 72/ L CHH
TZ%9,

gE: bR-OBMLT, A——2—HF —F /23 pg_dump TNy 77 v TEERT 27200+

DHEMREROL—YF —TY —R I FRR—=IZT7 7L ATEET, 7ML PostgreSQL documentation
on "SQL Dump" ZZME L T 7Z&E W,

\

4.7.2 microservice 17
YA UF—ERDT FU—F Tl V—R7FAR—D OIS FAR—ITA VK= b T B H—DF—
BRR—ZABIBETEE T, BIEZ4ODR Ty I TEFTENET,

e HLWI FRAZ—D initdb 7— bR T v S

e pg_dump -Fc Z{Hf L72#IRL 727 —&Z~X—X (initdb.import.databases A]) DT XK — b

initdb.owner = — ¥ —MFTE T % initdb.database (F 7V 75— a7 —&XRX—2) A\ND
pg_restore --no-acl --no-owner ZffH L7257 —&Z~X—2XD A K-}

¢ Fe BR—ARXRY T T 7ANDIY =T v T

e postImportApplicationSQL T X —X—%N L7277V r—>a v 7 —ZRXR—ATDL—Y —F
FESQLZ VDX TS a yDFELT

£ v R—FENF—RX—ZTOD ANALYZE VERBOSE DFELT

pg96.local:5432
Vi Ty
p— R LR R ' '
., SEEEEEEEEEE @ @ @
— : db2 ' dbn
— ___ . —__ .
PostgreSQL 9.6 db2 || F’BhlqruSQL 14 PostgreS0L 14 Z PostgreSQL 14 -
instance in a VM . : Clusterwithe =« o] vome e qo e ees Claster with * Cluster with .
("manalith”) = 5 | CloudNalivePG ] | CloudNativePG | CloudNativePG *
e .
Pl :
[
dbm T e
_
\ /
- /

9: Example of microservice import type

722 Z21E, BURD YAML 13, postgres IZHi#i3 5 Z 212k D, cluster-pg96 7 7 A X — (FKR— X
ATV PostgreSQL 9.6 Z ) 205 angus 7 — X N—R% 4 ¥K— F T 5 cluster-microservice
EWVIFL W3 4 YRR Y ZAD PostgreSQL 7 7 A X — % /E L £3, cluster-pg96-superuser > —72/
Ly MIREENTVWBE AT — FENA LT, postgres L—HF—%FHT 27— &ZR—2

apiVersion: postgresql.cnpg.io/vl
kind: Cluster

RDR—J1ZHi )
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(BIDR—T 5 D x)

metadata:

name: cluster-microservice
spec:

instances: 3

bootstrap:
initdb:
import:
type: microservice
databases:
- angus
source:
externalCluster: cluster-pg96
#postImportApplicationSQL:
#- |
# INSERT YOUR SQL QUERIES HERE
storage:
size: 1Gi
externalClusters:
- name: cluster-pg96
connectionParameters:
# Use the correct IP or host name for the source database
host: pg96.local
user: postgres
dbname: postgres
password:
name: cluster-pg96-superuser

key: password

EE: LRIt 23 2=7 1. L7 > T CloudNativePG TH R — b 4172 72 o 7= PostgreSQL
DN=Ta Y RFETLTNDEY AT —ER—ZAZFEMNHEALTVE S, Y- Y RAZ YA
DT —RIT AKR—ME, 5887 T AKX —D pg_dump D= a Y EFHLTETINE T, Z
NE HPR=FENT0EIN=Ta vy THEIRENDD 3, AboFERic ki, 7—&%2x”
ZR— T3 ZDFIEEZ Postgres DW= 3 Y RFKR— F IR TORWAN—Y 2 T HHEHE
LAY —F—&% Kubernetes ND X D BWS A7 LB HITAESEREMELE ST, chdl, 2ok”
Paryoflto.e ZHHLZELMEATY., ZONHCHENRE LGSR, JEEEZBHFELTS
DET,

microservice X4 FEMHAT AEICIZ, EETINERDZ B0 OhdHh FT,

e A VKR=1FT BT —REEURIED PostgreSQL £ > A X ¥ A %453 externalCluster 23N E T
GEMZ oW TIE,  cref:externalClusters’ £ 27 3 a ¥ <externalClusters 2 73 a v> 2B L TL 7
W)

o EHZ Kubernetes 7 5 A X — ¥ externalCluster D N5 7 4 v 7 2] T ALELDH D 3
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o pg_dump ZFEITL. B —VEREFHAMNIDERD ZIEEEIN2—HY —TYV —ZAF—ZRX— AN
DG T 2RERD D £T (R=N—2—H—13RED D TLA)

o HfE, pg_dump -Fc DFESIL PGDATA RV 2 — A D dumps 7 # L& —NIC—RHICREZI TN S
72, ElhHToN//) — ROX Y THER, B EN T —Re A VT v 7 2 2—RCED 5729
DT RREBDH Z1ETTT A VR MMEPTETT 2L, ZOT7 A NVX=FARL—X—1T&>
THEMCHIFRE N E T,

 initdb.import.databases ELFINICIEETE 27 —&AR—=RF 1 D72 TT

o O —LIEA YR— FENHR WD, initdb.import.roles NTIEETE EHA

4.7.3 monolith %1~
E/VRAT7 A —FTE, V=R FTRAR—POHHT TAR—IZA VR—+TEH50 LT —AR—2
Dty PEIEETEET, MIEEROFIETHEHITINET,

e HLWI AKX —D initdb 7— F X+ v S

e BN/ —ILDZIAR—+ A4 VER—}

e pg_dump -Fc ZEAL T, R L7 —&Z~X—2Z (initdb.import.databases ) #—EFiZ 1 O3
DILY AR— b

BEHRL 7287 — X X— 22K L. pg_restore ZfALTF—& %214 ¥ R—FLET
o« VR —FINKT —XN— 2T ANALYZE 2T LFF
¢« FeRR—ZAXYT T 7 ANDIZY)—=2T v S

pg96.local:5432

x/' - Y
! \ -
J— R erT _ Iﬁ

e .
| S EEEEEEEEE @ @ @
— § db1 db2 : dbn

[— : _ _
PostgreSQL 8.6 db2 [l AL EEERREE : :
instance in a VM P N L L L LR L T TR R TR T .
{“manalith”) ;_‘:: \ PostgreSQL 14 Cluster with multiple databases in CloudMativePG

10: Example of monolith import type

7= 21X, LUFD YAML &, accountant & bank_user @1 —/ b, B X cluster-pg96 75 accounting
. banking. resort 7—&X~N—2% 4 VR— b F 3 cluster-monolith L WIH L W3 f Y AEX L AD
PostgreSQL 7 5 A X — (ARL =R =2V ) =2 X N/RE THHMTRERRIIOX Y vy — =Y a V) %
ERLEF, 792X — (K= F XA T2 PostgreSQL 9.6 Zfififfl). postgres = —H—Z#H L T,
cluster-pg96-superuser ¥ —72 L' v MIFFEINTWVWBE AV — FZ#H L T postgres 7 — X X—2
WHERE L E 5
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-monolith
spec:
instances: 3
bootstrap:
initdb:
import:
type: monolith
databases:
- accounting
- banking
- resort
roles:
- accountant
- bank_user
source:
externalCluster: cluster-pg96
storage:
size: 1Gi
externalClusters:
- name: cluster-pg96
connectionParameters:
# Use the correct IP or host name for the source database
host: pg96.local
user: postgres
dbname: postgres
sslmode: require
password:
name: cluster-pg96-superuser
key: password

monolith XA FEMHT 2BICIX, EETINENDZ B0 ohdHh FT,

e A VK= T BT —REEURAED PostgreSQL £ > A X > A %457 externalCluster 25N E T
GEZOWTIE,  cref:externalClusters’ £ 27 3 a ¥ <externalClusters 2 273 a > 2B L TL 7
W)

o #EAIZ Kubernetes 27 5 A & — ¥ externalCluster D+ 57 4 v 72 HA[TAXERDH D £F

e pg_dump ZETL TR —AFEREZIF T 2LEND 2IFESNL—F —TY — XA T —ZRX— AN
DRI T 2MEDDH D FF (R—N—2A—HF—EZHEDD THA)

o HfE, pg_dump -Fc DFESIL PGDATA RV 2 — A D dumps 7 # L& —NIC—RJICRFEZI TN S
720, ElhHToN/e/) — ROX Y THER, BXEN T —Re A VT v 7 R 2—RNCED 5729
DT RREBDH Z51ETTT A VR MMEPTETT 2L, ZOT7 A NVX=FARL—X—I1T&>
THEMCHIFRE N E T,
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 initdb.import.databases BAITIHEESINE2D7Z D 1 DDT —EN—2X

4 VR—= FENTT = ZR—= 2 E R a = E, U OHIRAS &£ T initdb. import.roles WTHIE
TERIREDRDHD T, -ROA—ILDBHZEE, A R— b XNFEHFA postgres. streaming_replica
. cnp_pooler_pgbouncer

DALEH—FR"=" X, ZOBEOITRTDOA T2 b AV R—1+F 3 databases BL U/ E 7=
¥ roles BCHIDOME—DEHRZ L LTHHATEE S, 7—XXR—A%2—HI L I5HE5. VALEH—F
I postgres T —RXR—R, TV T L — b F—EZR—Z, BIOEREZHFITLTVWARVT —ZX—2
AL ET

clone FIEM5ET LB, TNTDF —&XN— 228 LT ANALYZE VERBOSE D3FETXNFE T,

e postImportApplicationSQL 7 4 —/L FiZ¥R— SN TVEEA

48 tx*a1)7r+

Ok a i, a—F, aviF, FI5RAR—DIDDEL B LAY —THH &3 CloudNativePG
DEFaV T4 CHTBIEREIEETATVET,

IR}

Zd: ZOR—JIZE TN B ERIZ. Kubernetes 7 7 A X — Tl D InfoSec DB FITT 2 %
HRELTIERD FH¥A, Kubernetes FF 2 X > kD Overview of Cloud Native Security R — ¥ ZHf# L
TLEEW,

48.1 O—F
CloudNativePG @Y — 2 a— Fix, €¥a T+« OEEEZELHINIOOERNTERNICAF vy X E
J, GolangCI-Lint iZ, FAILY —2a— RTEBDI VRZ—%2FTTEFT,

B D 1 D% Golang Security Checker . F7213Hi1C gosec T o, B A —N—T78vr—, SQLA VP =
7 ay - W OPlEEFET,

EE: CI/CD A 594 YOI — RN 7 = — X TOREEL. CloudNativePG DEMERAD 7 1 v
7‘7‘_’6?—0
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48.2 a7

CloudNativePG D—#{THZITRTDAYTF A X—=JE, IXRTDAI v MIHWTCI/CD %4 FF
AVENLTHEIICEALRINET, ZDXIRA X =&, HEFLZITRIART VR, FiZY
R—=FZNTVBEFTRTOD PostgreSQL N—Y a VS EFENE T, %4 T T4 YT, BHEIIRXD L SITA
FyrrEINET,

e Dockle : AV FFEARFELRCHTEIRRA N T 75 4 R

BEE: IRNTOART Y FA A=V, R=RAR=IBIURy 5= LALTEF 2 ) 7 1 BHAT
ONTGEINRL T4 & ->T 1 HIZ1EEEBINCY B R XN, EDBAEAT2ar7F A4 A=
Iy F LUV EF IR L 5,

aAVTFFLRADEF2 VT4 DD, RDHFA RIA T L—LT—IRNERINTVET,

« KEE#E (DoD) OEPAERS X7 LR (DISA) IC&>THESIN

Container Image Creation and Deployment Guide

* Center for Internet Security (CIS) 23BA%E L 7z CIS Benchmark for Docker

483 V5 R2—

PIAR—LRLDEF 2T 4 TE. aryba—L7rL—rr /) — FOMARZEKT % 3 XTOD Kubernetes
AVR—AY M BIUOIFRR—TETEINE T TV — 2> (PostgreSQL 2 &) BEEINE T,

A—IR—=XD7 7+ Xl (RBAC)

ARV —& =, cnpg-manager & MHIN 2 HHDOH - A7 H v >+ % L T Kubernetes API #— X —
Y IEE L %9, Kubernetes Tl, ZHUIT 7 4L b+ T cnpg-system HRIZE/ICA Y A =&, TD
B—VPRTZHT Y P EFRL—R—II[E5XNBNL—U Y Y —Z[FFE DL v + ZEFET S cnpg-manager
JIAR—B =L DD T AR—a =LA, REINET,

BE: FAHOMRIZ, ARV —X—DHP—VY 27 H 7> 7 Kubernetes AP 3 — 8N — & X553 2 72DI12D
ATRENTWET, Cluster . Pooler . Backup . 3 X UF *ScheduledBackup™ V) ¥ — A & DAMNGET 2 AR
L—Z—Da—H%—id, EHET7I7ELATEZEEA,

LRV o0l R L E 3, mHEER I 2IZ, CloudNativePG H3EH#ED Kubernetes $H12E/ Y YV —
ADSERFE IO EH 2L B T 2HEERLE T,

configmaps @ AL —&—|%, Prometheus T7 AR —R—F=R YV ZRX M) v I7DFT 7 5L MER~ v
TRERB L OEETZ2LEDLH D £3,

deployments : AL —&—X, fZH#ED Kubernetes Deployment Y ¥ — 2% ffiffl L T PgBouncer #ft 7 —
TR EMTINERDD T,
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jobs : ARL—&—iF, XEFXER Cluster D7 2 —RXE2EHT 27010 a 72T 230ERH Y
9,

persistentvolumeclaims : PGDATA Z3TE(ES %K Y 2 — AlE. PostgreSQL Cluster U Y — 2 DHULII 72
HRTT, ARV —Z -, ERSINLRAT Y 2—V) VY TRY S —IZEOWT, EREALZA L —D 7
FAEMEEL T, BRINZRY 2a— 22T a =V 7 T20BR”HD ET,

pods | ARl —&X—iX Cluster DA VARV AR EMTILENH D 3,

secrets . Cluster 7Y =7 MIFFHAZE L XAV — FREBELLZWVED, AR —F—1%, SV X LT
ERENT=RZAT— R TLSitfERZ L7 Fubya=r 7L, ZRHEMEIHEET S 2ICXD,
B LD DN &AL L BFHHALE T,

serviceaccounts : ARL—X—iF, 4 VARV AvH— ¥ — (PostgreSQL #—N—% AT 23> 7
F® PID ] 71+t R) » Kubernetes API #h—N—E ZRITHEL T, 77> aryZ2#H¥L, BETEZS X
TR AN TEZ K5I T 22— RT AT Y M EERT 2D D 7 Cluster D,

services : ARV —R =X, 77V — arh5 PostgreSQL 7 7 A X — (/38 7—7—) ~D
v M7= 7 72 A% L. BELEINIHIETT 2 —Ld ==/ A4 v F A —N—EE & #NcE
HE20E8RHDET (e xE $—ERDELWT Y REA ¥ M %Y 7F £ <1 PostgreSQL £ >~
ARV R),

validatingwebhookconfigurations ¥ & {f mutatingwebhookconfigurations : ARl —&—i&, EH
TEITNRTDY Y —RZMGEB K UL E T 2 7 DITHEIRIM /7 D Webhook %12 H C.E 4 Webhook CA %
FALE T, sHicOWTIE, Kubernetes documentation % Z & { 72 & W\,

nodes : ARV =X =X, 774 =T 47 YFT7 74 =T 4 D7 \NVERIRTI2RLEND B0, KT
J—RBBRBZZTRATEVT 4 =V =V IHBGE. Ky REAFP2— L LTL7YABRL/ —F
WHRLBWEDSICIRETEET, ZOMRIZ. / —FBRR 72— nZINTWEn 2 HWT320
WHHHIN, o MERTERVWKRY FOERZBEL F T,

FRL—Z—PNE Y F 3TN TOMEREFRT 51214, kubect]l describe clusterrole cnpg-manager
ZERITLET,

Ry REFal)FaoR)O—
Pod Security Policy &, Ry R332 7 AKX —TFEITT 51D TRHENRDZ2LX 2V T4
V=L eI KRR EFRT 5 72D Kubernetes D J7IET I,

InfoSec DFMH D5, FTXTD Kubernetes 77 v b 7 # — LA THETIZIHNENDD T3,

CloudNativePG Tl&., 2 ¥ 7 FDEITICHIET — FIADEDH D £ A, PostgreSQL 2 > 7 F X postgres
AT ALY -2 LTETEINET, root L LTEITTEINENDHZ 2 R—22 MEIHDH FHA,

FIRRIC, RY 2 — A7 72 RZIISFEET— F /T root FitED L ED D TR A, TEUIRHERIZ. Kubernetes
TIv b7 =L BRI ELIIEHENFEUNCED Y TH2HEDND D £5, PostgreSQL 2 ¥ 7 FHiE. #tA
WOEHDODL—T7 7 ANV AT L (DFD, FXIAAARERLA Y -7 L) TEITSNET,

ARV =R =%, BEZEF2V 74 arT7FAPZHRINCEREL £7,
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AppArmor Z{ER L 7= Pod 7 7t X DR

container.apparmor.security.beta.kubernetes.io 7./ 77— a Y E/N LT, TXRTD Cluster Ry
RAD postgres . initdb. join. full-recovery 3 X {f bootstrap-controller 2 > 7 F—IZ AppArmor
HEALE Pod 7O ADHEIRE Ju 77 AL B2E DY TEI RN TEE T,

L CoBOT7 ) T—avERHEHTAL. JORR—DEMELRL RAGEERDDET, 0%
. [FR% “Cluster 2> 5L 2ICHIBRTE 9,

AppArmor #f{(d Kubernetes / — F LRV THLZMENRDHD FT, DF D, BRIV —T 4 7>
AT LTIDF T ariBIC L, BUNHERT 208D D £5,

CANDNRITIE 72 < TERDS Cluster MEARRICBINE N5E. Ry FISER SN EHA, —F. Cluster
DBERE N7 /) T —2ary2lBilTde, 779RAX—HNDRy REEETET, RODX>5KTT—
BHEELET,

metadata.annotations[container.apparmor.security.beta.kubernetes.io/postgres]:.

—Forbidden: may not add AppArmor annotations]

ZD &5 58, Kubernetes BHFIZEAE LT, T 25872 AppArmor 7’11 7 7 £ L2 MFHL T <
7EEW,

Xy RI—=OR)S—
Cluster )Y —X|Z &k » TER & 117=7R v F % Kubernetes

2y b D=0 R)— THIEILT, PBLXUETCP LRILTA UANT Y RBIUTY FAT Y RD
3 NI =TT I REEMENCT BB TEET,

BE: AL —&—13, TCPR—} 8000 THA > AR YA Li@EL T, PostgreSQL H—N—D AT — &
AT EREIIS T E2RHED DD ET, Fy bT—=I RV —2BMT 258D LICHFERELT
{ 72&W, CloudNativePG 25 & D FEMCHITE T 2 72 DIfEH T2 R—bDV X MoV TE, T TR
BAR— b 2 arE2BHLTIEIN,

v b7—=2RKVI—FZDORFFa XY POHEHPFAZBEITVET, FFMICOWVTIE, Kubernetes F ¥ 2 X
YED R RT=ORIS— s a v EBRBLTLEIW,
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VN Ty g b el

CloudNativePG 1%, U FORICRT I, ARV —F— A VRAEXVAT X =V v —, BLXUEART ¥
RLARNLVTR=bERFHLE T,

AT b K= MBS B (AT REAE FEEE : | : - | : |

| : — BT 19443 |V = 7 7 v 7% — N— | webhook-server | TLS W HEFEL T | 8080 | X
FU w27 A |metrics |[TLS AL [ Y AR VAR A=Y v —7%L|9187 | X VU v 7 X |metrics |TLS 72 L
[f VAR VAR L= % —I2 L8000 | AT —& A |status | TLS R L [ARZ > R L | 5432 | PostgreSQL
A VARV A |postgresql |4 7> a >d TLS [I&W

PostgreSQL

CloudNativePG OHIFEDEHETIE, postgres Z— 88— L —HF — L F— XX —ZAFIHZED AT — R ¥,
pgpass 7 7 A VB HEINTER S E T,

R2A7 — FOREELIZE T 2R D, CloudNativePG (& PostgreSQL D7 7 #+ L b DEIEICHEVE T, Post-
greSQL 14 D%, password_encryption {7 7 # /L b T scram-sha-256 IZ3E XN TWE T, LIETD
N= a Y TiEmd5 KHREINTVET,

BE: #McOWTIE, PostgreSQL R¥ 2 X > b A—H—%/N2AT—RBEE£ 27> a V2SI L TL
72E W,

enableSuperuserAccess % false ICRET S LIC& D, ¥—2 L v %N L7 postgres T —H —%
AT — FOEHE2HMITEET,

AR ARV —% =&, enableSuperuserAccess ¥ 7> a > D b IV R—-PP L TVET, EfTHDI 7
AR—THMIT B, AL =X =3 =2 Ly PONBLZEMAL., ZAZHIFRL (AL —X =25

ANCAER U 7235E) . postgres T—HF —D AT — F%& 'NULL IZEREL T OS2V — REREEEN LY
E— b7 REEELEINCLET),

FECDWTIE,  PgBouncer MR B L TLZE W0,
INBEDT7 7 ANEFHLT, F—RAR—ZAADT7 SV r—ay7 7 AR TE LT,

F7 4L T, TRTDOL Y Hid. streaming_replica L MEEN BRI —F —Z2#H LT, BE
DFITAVVA VAR ZYEEIERIEAR R —S 2 F L= 3 THERT 3 Ko IR EnE T,
J — FREloESIL BBt &h, RFHE TLS 2507 FMEEE 2 L Titbhi: 5 GHElicOW T,

DZAT 2k TLS/SSL ¥R R—Y 2SR L TL X W),

B, ARV —& =13, BEHEZED postgresql D pg_hba 7> a > D—#r L T~=7 = X MIEE
pg_hba.conf {TREMT AL Z2HAILE T, ¥=7 2 X N TERINITHF 7 L kD pg_hba.conf
WEBMENET,

pg_hba.conf 3FRL — X —IZ Ko TEM I N2 TIEOFHMICOWTIE, FF 2 XY bD PosigreSOL 5%
EZZRLTIEI WD,
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EE: fflcld. Kubernetes 7 7 AR —MNT 574 R— N TLEER Ay T — 7 THRITENTWVWS Z L ZHIiTE
ELTVWET,

4.9 Postgres 1 VARV AR R—T v —

CloudNativePG lZ. 7 = 4 VA —N—FEHE2IHEY —NVITKIFEL A, Z4UE. Kubernetes API #— N —
. Postgres TV ARAVAIAL—T v —ENIEXA T 4 TF—a Y R—3 Y MHKIFELTVWET,

A VAR Y AT =Y ¥ —I&, PostgreSQL DFE 2 S+t X (postmaster & LTHHILNTVWET) D
FATHAL I NEREUEL £3,

LW IR ="l T 5, ARV =KX —=1FA VYRRV AZLIZ Pod BIELET, 74— K.
spec.instances (&, fET 24 Y RAX V ROBEIBELET,

ZPodiZ. A4 >aryTFOHETaE R (PID1) ¥ LTA VAR VAT — ¥ —ZHH] L. K PostgreSQL
A VAR ARFETLET, Pod DEFHAMA, 4 VAR VA2 —V v —1d Ny 72V ¥ U THRE

liveness and readiness probes.

4.9.1 Liveness ¢ readiness 7O—7

liveness 7" 1 — 7% pg_isready IZRTE L TWE 45, readiness 70— NI F — ZR—ZABBE L THED.
A== —F —DEIFRZMEH L THEREZIANL N TEZ0E S 2R L £ 3, Pod 25 b
Z 74w 7 EZIIANDIERMMPTETWBEE, readiness 70— 7IRI T 4 7 TT, liveness probe 13,
aryrFr—rHEETZE 4 IV IRGIL T,

Ja—7avy EREF oy 7O 10 OBIET3IEERT 2, 22000 — 7hkiE
WELET,

HEE S TlX. &ZH) 7 e — 73 Kubernetes 1.17 TOAHBAXNTWVWE D, ARL—X—FKRy KT
startupProbe Z K L 4 A,

liveness probe &, PostgreSQL A ¥ A& ¥ AN IKEETH D HEFDNEDNE S 02T 272912
ER XN FE T, startDelay DfEIE. TR — 7 DETEEILIH 2 72D XN, EFREIEVWAL ~
AR ADHEHENLVESICLET,

Pod 25CH) L T2 5 liveness 7' 12— 7 DENERBAIA T 5 £ TOMEIE. .spec.startDelay /8T X — X —
TRINET, 774V MI30MTT, 77 RAX—DIELWMHIX, PostgreSQL D FCEIZ A E A2 I 12 BE
HLTVWET,

.spec.startDelay 23K & 3 & liveness probe & PostgreSQL DFEENHTICENE R BH4A L. Pod ASAEYIIC
HiEghxh 2R H D £9,

58 FA4E ZDHARICDOWVWT


https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#container-probes

CloudNativePG, J1)—X 1.18.0

4.9.2 vy U I

Postgres ZFEITL T\ 5 Pod 23 FE 7218/ — FD F L A YHIEIE > THIFRE L5 & kubelet i34 > R
RUARZ =T % =R T T FNLEEEL, A VAR Y AT 2 — v —3i#Y] 72 /775 T PostgreSQL %
Yy bR YLETD, *’}‘iﬁf“?@é‘ﬂé .spec.stopDelay {&. PostgreSQL 233 ¥ v b &7 > § 2 K]
T3, fEOT 7 + L ME 30T

Ty FEUUFIRZE2ODRT v S THRINTVWET,

LAVRARYAR A =T % =1 A= b2 % v bRV EER L, PostgreSQL ~NOHT L WEft 2 FFa] L %
Hh, TDAT v Fi&, .spec.stopDelay Tk E IN-HDFE o= £9,

2. PostgreSQL 23 Z 2B L TWAHE, A VARV ARFA—I v —E @BEDT ¥ v hE T U EBERL,
WFOHEGEZRTLTICIKRTLES, A VAR VADB WAL 7 7 4 V% T — ﬁ%fﬁ;@@t
BFA MY =3I LTWAEEE, 7rt X, spec.stopDelay Tk E S N/- R DR D D4
LT o, MillliNcT vy PXY Y LET,

BE: 57— XX—ZADRPO IZHE %5 X % Postgres 7 7 AX—TDT—XDIBRZEET 5121k, 794
RVA VAR APETEINTOVS Pod ZHIFRLZWTL 72X W, ZDEE, WONHIDA VARV AN
DYIHLEZRFTLET,

AAYFA—=N—HDTSAIVDI vy b ETY

AL v FIF—N—HDT v v b XU FEZ, —RNRGELEZDLERD T35, EE ARL—& -3,
ﬁbm774701?«f®7 ZEFHTEZ X512, BRLZEFTLWT T4 <) B2FEXE 201,
UHID T 74 IDPER v v MR VEFITTI2HERD D £5,

D, BENMNTRINS . spec.switchoverDelay &, LFEID T IA T UDBIEFIZT vy hX T L
TIRTDOWAL 7 7 AN% T — A4 75 2RMZHIE L X9, oKD, 774V 42202
BHEiE I ANERA, 774 MEXTE @) IDKREL, BREOEBELZS I 2L - F25D+5
BRREITHDH, T—XOMAMEEZHERFL 5

E&: spec.switchoverDelay 7 7> a Y&, PostgreSQL 7— X X— 2D RPO ¥ RTO IZHE L FF, 1K
WEIZERES % £, RPO & D RTO BRI NZB/BEDVDH D FI0, 7 I7RAX—LRABINET
BN 7279 TNV TT—=ZBKRbNET, HiZ, ThZEWVEICRET S L. RS v F A ——
HIZT7 2747127574 VRBRLTI I RX—2RFHENET 5 & 212, 7—XBKDO VY 27 DHIBR
ENBGEDVDHD T,
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493 Jx—I)LA—/\—

T4V Ry RIEEDPRELLGE. 7 IAX—IE 7 2=Vt —N—F—FIZhD %7, Filld BF)
TTANF—=N—=ZZRLTLIEZ W,

410 R Ta—u>y
Kubernetes TO R 7 P 2 —1 ¥ 7k, WL O DOFEEIZE ST, AIRERIR D &R/ — RIZH LWVWER Y
FEEES 3 70t XTI,

7 J AR —DEFRD AffinityConfiguration £ 27 > a > %= LT, CloudNativePG 7 7 XA X —D A Y AR~
RBRT Y 2=V 2 EEHIETEETS,

s R RT T4 =T HITVFT 74274
o« J—FkL I &X—

SEFR: CloudNativePG 1%, V—280— FDRF7 Y 2a—% X DL HIHT 200Ky R FL— %
PR—FLTWVWERA, ZNHEBRHIOaL LTS FO—ETLED, BHHEF—LZIFAPIOFH LW AN—T g
Y (BZ5HL CNPG D v2) TOEAZRMEHTZZ2ICLE LR,

4101 Pod D7 74 =717 >VFT7 74 =T«

Kubernetes Tl ZNHD /) — FTEEITEINTWVWEIEROY -0 — RICESWT, Ry K27
a3 (PIT«=ZTa) LW (PUFTFI714=7T4) pEFIETEES, Zd. EhifNcRy
RET7Z 74 =FT«4/7>FT7T4=FT« £ LTHOLATVET,

CloudNativePG 137 7 # L N T, Z5RARXR—DA VARV AEFFELIGERZ ) — FTHREL., XD
affinity EEIZR D £3,

affinity:
podAntiAffinity:
preferredDuringSchedulingIgnoredDuringExecution:
- podAffinityTerm:
labelSelector:
matchExpressions:
- key: postgresql
operator: In
values:
- cluster-example
topologyKey: kubernetes.io/hostname
weight: 100
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KDY 5 AR FEDFER

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:15.1

affinity:
enablePodAntiAffinity: true #default value
topologyKey: kubernetes.io/hostname #defaul value
podAntiAffinityType: preferred #default value

storage:
size: 1Gi

L 72235 T, Kubernetes (X3 DD %5 /) —FT3 ./ —FDPostgreSQL 7 7 RAZ—% A7 Y a—N55
LBELET,

FROFREZRHKTZZ LT, RO F 7 4L OEEEZZEETE T,

podAntiAffinityType % required IZBUETX ¥ T, ZDHiH, preferredDuringSchedulingIgnoredDuringExecution
Db D IZ requiredDuringSchedulingIgnoredDuringExecution AMEH XN E T, 2D &k 5 Rikl7z

BHICE D, VY —ZADFHATELRWHEICEREFRTDAL VAR ANRETIA[EMESH B Z L ITHEEL

TL X (2. Kubernetes 7 7 A X —DHEIKFER T —1) ¥ 72

Cluster Autoscaler Z{HH 3 25 ICTFRINBZEMFTT)

757 REREETO topologyKey DHIDAEEXREIX, Ry R/ — FREF TR TIRA VYT 44—V =V
WOEEN 3 X512, topology.kubernetes.io/zone TF, ZDMD I 7 a 2DV TIE,

Well-Known Labels, Annotations and Taints ZZH L TL 72 & W\,
enablePodAntiAffinity % false \ICERXET B I 2IC& D, ARV —X—DERINZIET 7 4 =7 4 —K
Vy—%HEMcTEE S,

oI, XY DMkl »yERGEIZ. additionalPodAffinity B & O
additionalPodAntiAffinity B EZ N L THRA R LARY 7 74 =T 4 FR3ET7VF 77 4
ST AN—ADYRANEIBETEET, ZhoDL—E, BICH->TVAREEIEIARL —Z -2k -
THER SNV —TEINE N, 2SN DGEIERINCE I NE T,

AR: Pod R TP XN S “podAntiAffinity” F 7213 “podAffinity” D3> 7Y 2KEY —H—F /2%
“additionalPodAffinity” IZJE 5 HEDLH D £3F (2D PostgreSQL I HDIET 227 7 AKX —),

additionalPodAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:

RDR—=J1ZH )
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HIDR=I D 5 DHEE)

- labelSelector:
matchExpressions:
- key: postgresql
operator: Exists
values: []
topologyKey: "kubernetes.io/hostname"

4.10.2 nodeSelector IC &3/ — KER

Kubernetes Tl¥. nodeSelector 237 XL (F—Y2fHDR7 ¥ L TEHR) DV R MEEMLT, Ky K%
LITTED /) —FEBERTcEEd, BRI, 7 —RIdld, R 2L ENTEITENEEKY FDF
ANLE LT, BEINEEF—LEORTBHETT,

[E#£12. CloudNativePG l%. affinity 723 a > T nodeSelector ZEHRT A L ICHEL. ZhHD
FNADBHD ) — FTDARITT S LI PostgreSQL 7 7 AKX —% V7T AN TEET,

4103 ER
Kubernetes TlX, / — K79 taints ZI/RANICEFA L TV (tolerations Z/r L T) IXRTDOKRy F
PEBRT AN I % (taints ZNLT) HEETEE T,

L7zo T HED/ — FOD taints I~ $ 2V —2 10— FIZ tolerations DYty FEHRET S Z
Y& D, Kubernetes A7 Y 2 — 7 —3ERINZ ) — FEFERICAN, V—20—FERF I 21T 53
J— FERBELET, BRX. BEOBER D Kubernetes H532 %21 A3 .spec.affinity.tolerations
7 arvENLT, 7IRX=—DFTRNTORY RIZHLTHERTEET,

411 VY —XER
—f%fJ 72 Kubernetes 27 7 A X —Tlk, Ky FIEHIRBDY Y — A TETEINET, 774V F Tk, HE
723D CPU ¥ RAM O ZFA SN 5,

CloudNativePG Z{# 32 ¢, BHEZIZX, v=7x XA FDresources tZ>a ZHHLT, 75X&X—
DRy RIZk2 VY —2FHE%R 2507 7 THIlIB KUOEMTEE T,

e requests . FHIZEH:
e limits © VY —A=—XDEHNTIEMT 255 ORAMEHE

722 213, RD & 512 32MiB (128MiB I 27— 5 7)L) OFIHIED RAM ¥ 50m @ CPU (100m 12 X% —
FIN) BERTEZT,

resources:
requests:
memory: "32Mi"

RDR—=J1ZHK )

62 FA4E ZDHARICDOWVWT




CloudNativePG, J1)—X 1.18.0

HIDR=I D 5 DHEE)

cpu: "50m"
limits:

memory: "128Mi"

cpu: "100m"

XEYOEKREHIRIZa Y 7 FICBEEMIONETH, Ry RIZEAEVDOEREFIBEDZ2EZ S L
ERTT, By FOXEVERIZ, Ry NADITRTOI YT HIIHT B XEYVERDODEETT,

Ry FOXF Y 2a—0 2%, HIRTELRSERICESVTVWET, Ry FOXEVERPHLTOICT
DRXEBUN ) —FIHIGEICDA, Ry FId ) — FTEFTEIND EIRRAT I 2a—LENET,

VY —AZZ, avrFERBEEOEVIEIC3 DOV —ERAFE (QoS) 77 AWXHEHILE3,
« {REE
37 ghach: A
e RAMIT#—F

S DWW TIE, Kubernetes K 3 2 X > b D Configure Quality of Service for Pods 227 2 a Y &SR L TL
72E W,

PostgreSQL DV — 27 v — FDEE, TRFE) @ QoS W ET S Z e 2 BEIDL £7,

Kubernetes D 1) YV — ZABHEOMEZ T 21213, 79 AKX —1ERRED )Y —2ARE ] WO N
F7 T4 ARSI TLIEE W,

e Y72 AMT7 7 A Dresources T a T, AEY L CPUICKERERZIEELE T, TDLS
\ZLT, OOM Killed (TOOMJ % Out Of Memory %KL ¥3) & CPU throttle., F7zIZFEITHD
A VARV ATDZFOMDY Y — 2ABEHOBEZ T E %3,

e 752X —DFy F%& MEE QoS 75 RIZH DY T3I12iE, XEV & CPU Dfi /5 DHIR L BR%
R CMEICERET 2RDEND D T3,

e Ky FUY—RL—HLT, HEAX PostgreSQL X EV NI XA—X—ZIEELET (VM X7 13H
=YD FVATITI KO- ESE),

* nodeSelector ZHHL THMH/ — FIZT—ZR=ZAHP ==Ky K&ty 7y 7L ET, APl V
77 LY AR=YD “affinityconfiguration" V ¥ — A ® TnodeSelector | 3 & F ltolerations] 7 4 —/b
RESRLTLZE W,

RD<=7 =z A MOl SR TEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: postgresql-resources
spec:

instances: 3

(RDR—IIZHi L)
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(BIDR—T 5 D x)

postgresql:
parameters:
shared_buffers: "256MB"

resources:
requests:
memory: "1024Mi"
cpu: 1
limits:
memory: "1024Mi"
cpu: 1

storage:
size: 1Gi

EEEOHITIE. 256MB DfET shared_buffers $7 X —X—%{EELFEL/Z-DFD, T—XEFyva
T %7212 PostgreSQL H— N—HHICEHID Y THLNERAEY —D&E (ZDRFAXA—=X—DF 7 5 /)L MH
. EREINTOWARWER),

shared_buffers DY FHAEIZ. S AT LDAEY —D 25%TF, il : shared_buffers %5256 MB @
HE. Ay T FOXEY A XOHEREEIZ 1 GB TF, Z4Ud, Ky FHDFTRTD I ¥ 7 FIZ Kubernetes
DHICRFT 285N IGBDXEVDDHZ L 2FRLET, HIFFEBOICEEL £, FElICOWTI,
PostgreSQL F % 2 X > I @ Resource Consumption £ 27 > a Y ZZL T X W,

412 FEE—F

D+t a T, PostgreSQL 237 DR HARIHIC Kubernetes 7 7 2 X —CHEME S 3 AJREMED H 3 T
RREES TV FOMEZRMEL 5

BE: BELTWVWAEESF IR ZDOL IS 3 yTHIHZIATWRWES, HE— e XBIzovwTik
3 CIZEDB IZHEIE L TLZ X,

4121 XA ML —fFERE

F R —&—1Z, PostgreSQL 4 Y ARV AZ2IZ1DODPVC %A > A&Z > Z{tLL T, PGDATA 2> 7 >V
PRELEY, 772X —0FHLHIZ . spec.walStorage IR EXIN=HE. WAL R FL—YEHD 2
FHOPVC S ueya=rrEnEd,

DX KRAML—=VHEIE, RD 2 ODHECHHADLDICKREINE T,
« WIEF % Pod 232 —HF =12 L o THIFR S 7258 (B XTHT LW Pod S EHER S L E9)
s W53 % Pod 23HIERS AL, HID/ — F TRy Ya—LEhlkb &
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FRL—ZHFED PVC #HEAH LWL 5127 31213, By FERHIERT 2H11C PVC ZHIE$ 2 %8
HHET, ZOEDIZ, ROa~<y FeEHTX:9,

kubectl delete -n [namespace] pvc/[cluster-name]-[serial] pod/[cluster-name]-[serial]

FR: HHO WAL R 2 — 2 218E LGS, 207t 2AHICHIBRT 2 08XH D £3,

kubectl delete -n [namespace] pvc/[cluster-name]-[serial] pvc/[cluster-name]-[serial]-

—wal pod/[cluster-name]-[serial]

o1 :

$ kubectl delete -n default pvc/cluster-example-1 pvc/cluster-example-1-wal pod/
—cluster-example-1

persistentvolumeclaim "cluster-example-1" deleted

persistentvolumeclaim "cluster-example-1-wal" deleted

pod "cluster-example-1" deleted

4122 FEE—F

Cluster BT 2Ry Fik. ROFIETRKKT 2[REMEDH D £ 5,
o Ry RPZ—F =12 & o THRINCHIFR X iz,
» postgres I > 7 F O readiness 70 — 7 HBEML 7,
e postgres 2 ¥ 7 FOEET 0 — THRKL £9,
* Kubernetes V—#—/—FHB LA YENET,
e Ky PRI Y 2a—ENTW3 Kubernetes 7 —H — / — FIEENHEET 5,

IS DEEIZFNZFN., Cluster ¥ AR — X —DEH T3 —VRAICELRIEELEZ FT,

A—H—ICE&>THIRENIRY R

FRL — R —CHIBREAZNE T, Cluster BT 2H L WKy RiE. BEFED PVC 235 2 551X FHF|
LT, ZRLANDGERZTSAIVOYIHANY 77 v 76 BEIRIER S £ 7,

BE: Pod ZERMNCHIBR L7235 E. PodDisruptionBudget K1) > —IEH I N EH Ao

HOEEIX, apiserver IBHIEINZ 2T CIIHELE T,
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Readiness 70— 7 D%k
3EKHT B L. Ky FIERITETWEW L ARENE T, Ky FI5IEHE Cluster O—HFTH D,
FLOLWRy FIMER S TH A,

KBDOFERZEETEZWEEE, Ry F2TFHTHIRRTZ X3, 2hBoBE. Ky NIZEES R
Lz ZICHion— L2l LE S,

Ta—TnR3ERET S . BOBEIFEAELET,

Liveness 7O—7 D5%H

3MKT 5 2. postgres 2V T HIFKRKM LIz BRI E T, Pod X5 E2H = Cluster D—EBTH D,
kubelet (32> 7F—Z2HEHL L5 LET, RUOFRERZEETERVWEEIE. Ky F2FETHIFRT
EEIN

Tu—7H3ERKT S, BEBEPIEEL XTI,

J—h—/—FHBFLAYENELE

Ry Fldv——/ —Fhr o, Y- 22 5HIBREX N E F, nodeMaintenanceWindow 2T X —
X —D reusePVC A 7> a U off IKEREZINTWVWAHE, HLVRy FZTFSAIVOYEANY 77
TR R T == — FIHEREINET (F74V b i XY TF VAT 4 ¥ FyflZon, ZhLSD
BEX off ),

PodDisruptionBudget (&, #EHATETVWARWIIDR Y FRHB25GE. Ky RO 2T 3580
HHET,

FER: reusePVC 53 false’ ICRESNTVBIGE, SV INA VARV AT FAR—ITED /) —FDFL
4 Bl X EF, Kubernetes Upgrade section Z S L TL 72X\,

HOMBEX, apiserver IBHIENZ LT CIIKELET,

J—h—/—ROBE

J — RIZEENFELE U720, kubelet 1 liveness 71— 7' ¥ readiness 70— 72 ETLER A, Ky F
X, ZOREDOREDFREICH LT Kubernetes 27 7 A X —EHE DR L BN BICHIBEHIC— 27 X
NF ¥, Kubernetes 7 7 A X — DR ATEIC X > TE, Ry RBLENZYH — A SHIREINZGEDDH
h %3,

FLOWERY Fid, T75ARVOYEANY 77 v P30T —h— /7 — FIZERE1E 3§, Kubernetes 7
TAR—=TDEDNRTRA—=R—=DT 7 )L MBEIX5753TT,

tolerationSeconds DI HBIEN I TONE T,
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4.12.3 B2EE

RENFELEZRY FHRRAZ AL DFE. Ry FiZ -r 3 —bEXABIL-ro ¥ —E 2L 5HIRENE T,
Ry Fid HHTERGEEZO PVC 2EH L THEH I E T, ZhSOHE. HLVERY FISBLE
DTIAVVDNY 77 v ThofEREINE T, Ry Fid, EEPTELob-r+—VEY 2L -ro H—E 2RI
HEBMEN T,

EENRELZRY BT I7A4 VDS, ARV =X —1ZR T —X ADready TLTV T —>a v o7
BENDT 7T 4 TRy REFEEXE, -tw—ERE2RA VP LET, BELIRELEZRY Fidk, -r
P—EL2ABLIR-rw —EZADLSHIRENE T, tMOAZR AL BH LT IA4 < )6 OER AL
Y, TTDOT T4 < ViE PVC BFHAEER GG, pg_rewind ZHEM L TH LW F74 <) AL £55
Zo5Lne, BEDTI7AR VDN I T v THEFHLVAR AL BMERINET,

4.12.4 FENTA

XELINTORWEEDY G, FEICHEZRIRT 20ERDH2550HD £,

BE: ZOI5LBEE. EDBIY Y =7 Y U F— ADTBE B LIWCFHREEZETLAVWTLE
X,

FRL—=Z—DNN—=Va > 1.11.0 0256, XD X 512 cnpg.io/reconciliationloop 7/ 7 —3 a ¥ & {#
F LT, #R L7 PostgreSQL 7 7 A X — TN — 7% —RNCEMICTE £ 5,

metadata:
name: cluster-example-no-reconcile
annotations:
cnpg.io/reconciliationLoop: "disabled"
spec:

cnpg.io/reconciliationLoop (&, MDLDOEREZHA- T, HER/RESBRIEOHE— DRI EH § 2 HEH
HHET,

2E: o7/ 7—yayERONHBOAGHL, BAEENR T LESHIBRL T EX W, &
D7) T—aviIIRAR—IIHETE, ARL—Z—DB T - F—N—rXOoHaBEFI~<L —
SavEFTTERIRYET,
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413 O—V >0 7v7T5—Fk

FARV—=K=F, 77V 75— ayDFETHICT 7 AR —THH X2 PostgreSQL N—Y a Y2 EH T
£,

BE: PostgreSQL ¥ A F—VV—=2AD7 v 77 L — FOABYR—FENTVET,

n—Y 227 7y 77— RIEROGECHBINE T,
o I—HF—Nr 5 AX—HED imageName BHEEZEH L 3,
* PostgreSQL MDA HE 12, HES) ZEH T 2 HENH D 7,

o Cluster .spec.resources DfEDZEH

AKS TOXKEERY 2 — LERDY 4 XDOLEH

FRL—EZ—DEFHEINTER. Ry FDRRFDA UV AIVATRX—Dv—2RTTEDLIICLET (
in-place updates are enabled %% < ),

FRL—Z =X, —EIZ1 2D Pod TITXRTDOLFIVAIDT7 v 7L —FEHIBL, U 7ADPRRDEHN
OB LE TS,

TIA<VE, Ty T TVL—RTERED /) —FTT,

u—Y VZENIENATRE T, BRKCHIET 222 % (unsupervised ). ABDNMAZMBEL T2 L
HTEFET (supervised ),

7w 7L — FTIE. F— X ZHEEE 3 CloudNativePG @ ID DMFH XN E T, Pod IZHIBRX ., HBE
WISUTRLE PVC e H L WA X — I THEERINE T,

o0—Y Y ZEHRFIEFIZ, FF—EPRAZVRRLVMITZFTRARXR—DAT— XA KT 3 X5 ICBET
2720, 7V =y ayi3EHFTD ) — FEEHATEE T,

4.13.1 BEFEF (unsupervised )

primaryUpdateStrategy 7% unsupervised KEINTWVWEHEE., v —VU Y J7EH ot 2k Ku-
bernetes IZ X > TEHEH I, BFLICHBLEINE T, LIVIRT7 vy 7L —Fahd e, #BRLE
primaryUpdateMethod #{EH 77 4 <~V CTHIGEINE T, ZhDT 7 L M OEETT,

primaryUpdateMethod 4 7' a Ydk, ROWVWTNDDEZZIFANET,

e switchover : 24 v FA—N—BEPHBINEIT SN, BRBFEINZL TV I EH LR =7y
P24V ELTEREL, LEIOT AU Ry FEZ Yy bR LET (5741 0),

e restart . AJRETHIUL. TIA VA VARV ANETEINTVWARY FOHBIFEHNZETLE
3, ZNLNDGE, HEHERIZEHRIN, 2 v F - —N"—0FfTINET,

HHTIEIIE, T—ER—2ADEBEDY —27 1 — K, RPO & RTO DEM, PostgreSQL 7 —F 727 F ¥
HEXN TV R0 IRk, W OLOEKIKIFST 2725, HEEOHRIEZH D ¥ A, 12
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FEBE, PostgreSQL I T 7 AR V/ AR YNA T —F T 7 F ¥ DT —RAR—AEMI AT L TH 275, B
7 e RERBRNCT TV —>a DRy Y RZA LRERLET, AV TFA P TERINEHER
fIED 1 21&, Ry R2F LW PostgreSQL 2> 7 F —A A=Y %X >u— KT 25DI005KRHTT,
AL, Kubernetes 7 7 A X —DKE L ARIC L > TR D £F, switchover XY v Fi, YmE—+}
ENTZA VAR AR AYTF—DR—F 9 A RXA—=IN=TaVEFICETLTWS I 2R L5,
Kb DI, restart XV v Fid, 794 VKRy R vy bROU Y LERICAVIVLIRA MY S A
A=k X0 — KT EREDRDIGBEDRDHDET, T—EZRN=RZL>T, v—Y Y JEHEHFIHO—
#B ¥ LT restart 7213 switchover i3 2 DD & 5 2 W32 DIEH R/ TT,

4.13.2 FHEFH (supervised )

primaryUpdateStrategy 73 supervised IZERE XN TWABEE, TXRXTOL TV ANT v S 7L — KX
NicERIce =) Y IEHFIa A EhE T,

D7 2—RE, FHMAL v FF—N—F/134 VL —RAFHEHFOVTNLTOAE T TEXT,
RDOFFETAAL v FF—N—% YT —TEZT,

kubectl cnpg promote [cluster] [new_primary]

RXDaxy FTHE#Z N —TE T,

kubectl cnpg restart [cluster] [current_primary]

FEHIICDOWTIE, ref: > kubectl 12 “enpg” ST 74 Y REHT % <kubectl 12 “cnpg” T 7 74 Y ERMEHT 5>
ZHBRLTLEE W,

414 LV r—>a>

YL 7’ 7 —3 3 >3 PostgreSQL DFRAD 1 D TH b, HAKRKDOMHBO B L P 2t pa >
TXANTT =X 2B T 57-012 PostgreSQL Z IR L 72BHD 1 DTF, EWXEATHMELZFERT 570
WHEHZhZYHEL ) r—>a yTid, iAW ERAY -8 —-FDRr—L7 v b, F74<Un
S5D—EDIEEDLF 7 —FHTEET,

BE: Zotr> a3 Tid U Kubernetes 7 7 A X —TEHIN B[ L “Cluster’ VY —ANDL T
F—>a oV THHL £3, %72 % Kubernetes 7 7 A X —fTH . HlD Postgres Cluster 1V Y — XA T
"I 2HECO VT, LTVAIFZAE— o2 aryz2BRLUTIEI W,

414, LTV r—>ay 69
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4141 7TV =3 ILRILDOL TV r—2 3>

RAEIZDTz o T PostgreSQL DL 7V 77— a YHRREICEBA L TE M BIE. 1A 74 7OYHL 7Y
r—>arry/nuY—a0 kI CloudNativePG T ] AEZ SR L, Z 4% Kubernetes API IZ[EEH S
5Z2IWCLEL%,

Kubernetes DFHFETIE. ZAUIRX ML= LARILDL TV r—o 3> i3wiBince. 7705 —oa>vL
NILDLTVr=o3y ENE T,

4.14.2 IEBICAHAL-72/00—

PostgreSQL 1213, 74XV A YRR VA6 1 DU LDV TV 2T — R 2 EHT 5 7-0 DIFFITE R
THRALZAAT AT 7L =0T —=0DHD ET,

T aVINYERL VML VRA LY INY T ) ud—DELe LTEHED, WL TV 5 —2 3
2% PostgreSQL 8.2 (2006) THAEY ANV DT F7A Y DPET # —LARYNAAND WAL ¥y B> 7%
MLTEAINE LT

PostgreSQL 9.0 (2010) {F WAL A bV =3I Y 7Ry FRZAVNA 2N LiciiiAMD EHL 7V HTiift
TNFLED, 9.1 (2011) TEFSIUHFZaryL~L (RPO=027 5 ZX&X—) TORBIL SV r— 3
VIWEBAXINE LT, HRAT— KL 7Y 7 — 3 »iPostgreSQL 9.2 (2012) TV VUV —RINF L7, i
HL 7Y r— a ORI PostgreSQL 9.4 ICEDNE LA, N—T 2 > 10 (2017) TiX, AV ¥h
BIERICT—REL TV — T 220DRT VS v — [P TATFA NN =V DIA T 4 THR—
FOEAINE LTz,

4143 ARV —=22JLFVTr—23> DY R—-F

K TUE. CloudNativePG 1%, spec TIRfEX N 7= instances DEUCEDONWT, 7 5 2 X —NOYHE X
P)=IV I VLTV AZEESWRTETERL XD,

replicas = instances - 1 (where instances > 0)

75 AR —DHELDOEHE, AL —&—1FRD X 512 streaming_replica W5 2 —H —ZER L £ 7,

CREATE USER streaming_replica WITH REPLICATION;
—-- NOSUPERUSER INHERIT NOCREATEROLE NOCREATEDB NOBYPASSRLS

AMR: pg_rewind BEED 7=, PostgreSQL 10 Tl “streaming_replica® - —3 —3 *SUPERUSER" #£[R T/E
MENET,

ARV =2 =FF IR, BELENLF vy AL ZN LTI IRAX—NCA M) =3IV 7L T Y =2 ay
ZE%E L. streaming_replica 2 —#—IZ TLS 27 7 4 7 > b aFBHERRRE % 35| L % 3°- pg_hba.conf 5>
SEUGF LI ROFERTHEFAR R I N TOE T,
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# Require client certificate authentication for the streaming_replica user

hostssl postgres streaming replica all cert
hostssl replication streaming_replica all cert

FEINTVBEA.

FRL—R—IFHA 75 AX—NDFTXRTDOL TV HDL TV Fr—arZAay b
EEFL, 72— A —N—3FREAL v FF—N—ETH, ERAXANAITHER WAL 7 7 A AT
FASYDRA L =D INE T,

BERNBENY I Ty TOBRE

7 AR =T ANy 77 v THBHE N TV BHE . CloudNativePG 1FH#EKEHT U 5 N U RFIC

restore_command ZHIH T2 K52V 7V A2 BEBRNCHR L £, ZORE. PostgreSQL IFA bV —

IVTL TN —2arENLEWAL D TARER L 2 3W0WDOTh, 75— AN\w I F S arl
LTWAL 77— 4 7% HEHTEE T,

4144 EHAL PV —> 3>

SLR—ZADEHR ) —

=~
~

CloudNativePG %, minSyncReplicas ¥ maxSyncReplicas I3 2 DDA T2 a v BN LTI 4—

DOLTFVr—=oa oz R— L T0WET, ZblE. BEIC#EHR]
RERTFREXNZFEHIAZ O ANL LT Y DO TT, HEBEOHMWT, ARL—X—EEIZINSH 20D
HEFEHATRERL TV DO R LT, 7 +r—F7 22 L 5,

BE: 774V 0T ALY —2 a VIIHHTTRBERTRTOL 7V A2 EEINGERLE S, X

DT> a T T 5 X512, syncReplicaElectionConstraint 7> a Y AL T/ — K 7L 28k
TRz, ALV AEAT Y 2a—LTE S /) —REHIBTEZ T,

FHAL 7V 7 —> a Y377 0 P CENC > TWE § (minSyncReplicas 3B & f maxSyncReplicas 137E

' PostgreSQL @ synchronous_standby_names # 7> a2 ¥ & XDEICHEINICEH L 3,
ANY gq (podl, pod2,

FEXNTWEHA), minSyncReplicas ¥ maxSyncReplicas D FHEE XN T W 5355, CloudNativePG

#FZT:

I

414, LTV r—>ay

°q

. ARV - X —DPHEPIKCEHE L ZBE T T, 1 <= minSyncReplicas <= q <=
maxSyncReplicas <= readyReplicas

e podl, pod2,

X, 77 AR —ANDFTXTOD PostgreSQL Pod DY A FTF
A,
[=R3
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H CETEMRE 2 4R L 3 2 72012, F L — & —{F “minSyncReplicas’ D EASFR{E i FH 7] HE
BRUTVHDEEDKREWGE, BHTE X9, readyReplicas 73°0° DG, FHIL 7Y
r—a VIZEBNCENICRD £,

PostgreSQL documentation TR 5N TWVWB X HIZ, #*X Y v K ANY

37 4= AR—ZADFAMIL 7V Fr—>a Y EIEEL. WAL L a— R332 b ) XA PNOER I N
BORHARZ N ICEBIENBETEFS oY 7 arnaly FRHFEIEE T,

BE: ARV —X-R@RHIL TV r— a YREEDOHHI LD b ACBEEZERL 305, 3oL EoA >~
ARV ABFFDI T AR—TDA, &KX ‘maxSyncReplicas < (instances - 1)° DHEIZFEAL 7V
F—2arvikitHT s e BEOLET,

BHEAL TV r—>3>n/—FZ&ERT 3

CloudNativePG Z i[5 % & . PGDATA % {#¥f3 % PVC & Postgres Ry K235/ — K FLIZHEDOW
T 7YFT774=2T 40—V ENLT, Z24—FLRX=ZADFAPAL 7V r—> a vty NIBMT 2 E
¥423% % PostgreSQL f ¥ A X ¥ R EBIRTEF T,

COMRED 21— 27— 2 B—DRIHL 7 H R FFDO 7 5 A& —Tld, ## topology.kubernetes.io/
zone label on anode TP ZNBE T ITAR VA VARV ALIZERDZTRATGE N T 4=V —=VIZHBZ
CERGEFCEE T, ZAUC kD, FHCHEBRIHARA ¥ (RPO) OB, H—D7RA LY T 4 —
V=V CTHEREPFEELGED Y 72X —OREEDMELET,

TUFT I AT ADEZIE 74 =7 LS MT2EAL 7V A0, BREINTL (ZDBE. 7
RNATGEVT 4=V =V IN)L) OIEDNERKRS ) — R TEITEINTBD., 774X VIBEDS/ — K
OEIRINDZ LIICTB I TTHEITH, ZOLIBRIEEIC—HT S/ — FRVWGEE, LY HIEFEHA
LAV —yavoxtieizh) 3,

BE: FIL 7 7EROBMOMINZERLTWS L 22, ACBEOHEHIZEH SN ET (EEL
TVr—2avil&d €07 —2EBRISRE— 2BHR),

PURoflix, spec.postgresql D syncReplicaElectionConstraint 2 a Y 2N LTINZ(TS
JEEZRLUTWE T, nodeLabelsAntiAffinity ZFH 32 . iHMliT 2 XENH B ) — K I LEFRE
LT, BIEEDTI74= Ve, 794 UDBHE/—F .

spec:
instances: 3
postgresql:
syncReplicaElectionConstraint:
enabled: true
nodeLabelsAntiAffinity:
- topology.kubernetes.io/zone
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https://www.postgresql.org/docs/current/warm-standby.html#SYNCHRONOUS-REPLICATION
https://kubernetes.io/docs/reference/labels-annotations-taints/#topologykubernetesiozone
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THBEOErBD, TRAGEUT 4 =Y —VIFERIHTTHA, AL —Y, CPU, XEVURY, /—F
PHAT AMDO T ANMCESWT ZOEEER AR EZ A4 R TEXE T,

4.14.5 S AEDHDOL TV r—>3>20y k

Replication slots 1% 9.4 TEA XNz A A T 4 7D PostgreSQL HEAETH D, 7 X v FENLTRTDR b
V=3IV VLTV r—>ay o347 Y "D WALE I XY VEZETHETT 74T UDBWALET XV
FEHIBRE T, TIAT VBV AN OBERG | ZRITAEEO D 21TEHIR LRV Z & 2 {RAES %5 H
LI NTAEZRME L ET AKX LD (—REIZ) UilrE iz %,

LAY —yaryAny ME, ZREER LA VAR ZIZDAFLE L, PostgreSQL 1 A X ¥ N A H—
N—IZEHLERA, FORBR, 72—NF—-N—FEFA[ v FF—N—0DK%, HILLOWTF7/<VI2F
HWTIA42 VDL TN r—yaryAny "G ENERA, ZHICED, HWT T4 VIR I T
20y h2koZA M) —I VLU —2ary 7547y MIUENRET AFREERH D £3,

CloudNativePG 1%, EJHAMZ 2 A X —M5[DT, 77 RAX—EMOL ) r—ary2ay b O
PEATHILICED, ZOF vy TEREDFET, ZOKREE. TIATVEREX NS DWA T, &)
AT 72X —NDEERY FARYANL LT IOYEL SV r—yary2ny hZ2EHEINCERLE T,

CloudNativePG TlZ, XOFGEZMHHAL 3,

s TIARVHAZROAY L : A THAIAD T FIRAR—DBIED T 742 VITL > THRREHX
N AN =3IV VLTV —2 a VTREDRAZ U ANL IRy 7522 2HNE S 2L 7Y
F—ayAay b, ZOL5KBATY MITIATVICDOAEFELET,

« ARAYVNA HA 2OV b . ZDF 4 7347 NE, 774~V D pg_replication_slots ¥
2—DAVTIUVICEITNVWT, ZI39RAX—HNDOHDRARX U NAITX > TREBIZEMI N,
pg_replication_slot_advance() #fff L CEMIMICEH XN F T,

CloudNativePG 1.18 TEATNI-C OMEEIX. BRTEMICTET T, FHHlld
ReplicationSlotsConfiguration

EHBBLTLEE WV, UUTRIZ, ERA T a VIZOoOWTHBIZHAL £ 7,

.spec.replicationSlots.highAvailability.enabled : true DHE. WHEEIZENTT (F7 41 M
false)

.spec.replicationSlots.highAvailability.slotPrefix : ZDEERED AR L — X —IC k- TEH XN
L7V r—yaryAny b EBNTEZ L7497 2 (F 74 b 1 _cnpg_)

.spec.replicationSlots.updateInterval : AX 2V NANL TV Fr—2a>yAny hOua—AhLa’—
DODNEBZHED T 74~V LofiE e [T 24K FHAL @ 30)

BE: LV —YarRuy M OMEZEZERIES 2 DI pe_replication_slot_advance() IZKFEL T\ 3
72, Z DHEEEICIE PostgreSQL 11 DU AEET T,

414, LTV r—>ay 73


https://www.postgresql.org/docs/current/warm-standby.html#STREAMING-REPLICATION-SLOTS
https://www.postgresql.org/docs/current/functions-admin.html
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& PostgreSQL 11 Tld, RUNCEMNICHR > TWARFAIKL YV r—yavyRay bEEMILE
D, WCEACENCR > TV RGEIEMNC LD T2, 77RZ—0u—) ¥ 7EHFLEIC
b EF (EEFFICOAGAI SIS “recovery.conf 7 7 A VBIFIET B 728),

BEHDIZLERAD. YOFESHEREEIZ. FRROF a2 hAXI AL XATEET,

223 RO=7 A MI. LAY r—arRay FAEMICKRoTWE 7 52X —"ERL 7,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
# Enable replication slots for HA in the cluster
replicationSlots:
highAvailability:
enabled: true

storage:
size: 1Gi

ROFID X DI, ARUNADTZ4<1) D pg_replication_slots Fa—%B=L, LV Fr—yayv
2By oA=L ab—EHEHTIHEEGIH T LB TEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
# Reduce the frequency of standby HA slots updates to once every 5 minutes
replicationSlots:
highAvailability:
enabled: true
updateInterval: 300

storage:
size: 1Gi

LV —=>ayAuay M, A VIR N7 7F y THERLERTIVLELDHDET, 774/ T
. Prometheus T2 XK —&X —®D pg_replication_slots X bV v 72, A0 v hDKH], XA T, 77
TATMEID, TIAUPLDT7 7 REDF—EREREL FT,
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415 Ny o7y T ) AN —

FRL—F—I3.
BarmanCredentials 7 — W EEDWIRBHIN Y 7T v FA VT TR NI 7 F v B TE %, £
RU—& =3, Z< D PostgreSQL 4 Y A XY A%y 277 v 7§ % Barman % — N—T AL 7 —
X7 7F ¥ 2T b DI,

barman-cloud-wal-archive . barman-cloud-check-wal-archive . barman-cloud-backup .
barman-cloud-backup-list . ¥ &£ f barman-cloud-backup-delete Y — /LIZHKTFEL TWE 3§,
ZORER, R=ANY 77 v F R tarball 127D FF, N—=ZANv 77 v ¥ WAL 7 7 A VDM J5 % A
LTSk TE% 7,

ZD7®IZlE. barman-cli-cloud Z BVERZHEHT2HEDL DD ET, TORA—=FWEFA A=Y
ghcr.io/cloudnative-pg/postgresql ZHHTZ %3, ZHiE, 2 I 2=7 1 PostgreSQL f X —I &
H D barman-cli-cloud /Sy 7 — I TR I N TVE T,

EE: Barman cloud TEA XIN/-HEERILEFIH T 2121E. AT ALATART VY ROBRHANA—YareHE
fTLTVWR e BHICHRLTLEEW (/92X —DtF 2V 71 HERLEXEET),

Ny 77w AE, Cluster DT AV ERBIEEINZTIA VAL VAR A SEfTEINET (B
EINTI54<V) 4 YRR Y ZADEHITOWVTIE,

LTVAISRA8— 2B TIRZE W),

4151 7o RZ7ONAM A —DHR— b
BarmanCloud f ¥ 75 A+ 727 F ¥ THR—FSNTVWEHY—ERATNY I T v T 7 A NET—HAT
T&EXJ, 2FD:
+ AWS S3
* Microsoft Azure Blob Storage
* Google Cloud Storage
PR=PFPEINTVEI Y —ELROEEMDDH 2FELFHT L2 D TEET,

DELRRER, BIRLEZA L =0 anN, X =12 koTERD, XDEIZ> a > THBLET,

4.15. Ny o7y T AN — 75


https://aws.amazon.com/s3/
https://azure.microsoft.com/en-us/services/storage/blobs/
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S3

BRI T 2 ROTERPDET T,
o ACCESS_KEY_ID :S3 127 7 AL %7y 70— F327-bIHHEN2727€2F—DID
» ACCESS_SECRET_KEY : L7 7 AF—D>—27 L v Mo
o ACCESS_SESSION_TOKEN : HERIFEDF S avdDtysar h—2

FHTZ772AF—I12EF XNy M7 74V %E T v 70— RTERPMBETT, 207D, BEHE
¥ T Kubernetes > — 27 L v M 2{ERT 2 XE R HD T, RDOa~xy RTIERTEE T,

kubectl create secret generic aws-creds \
--from-literal=ACCESS_KEY_ID=<access key here> \
--from-literal=ACCESS_SECRET_KEVY=<secret key here>

# --from-literal=ACCESS_SESSION_TOKEN=<session token here> # if required

BERIEH L Kubernetes PUCIRFE XN, A4 Y A F— L TREROREE(LIHER I N TV AEEIIESLIh
9,

ZFO—27Ly FEERLES, ROBID X127 7 AR—2HRTEE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: "<destination path here>"
s3Credentials:
accessKeyId:
name: aws-creds
key: ACCESS_KEY_ID
secretAccessKey:
name: aws-creds
key: ACCESS_SECRET_KEY

FEANRRF, A VAR VAN WAL 77 AL %27y 70— RTELZ 7% VX—%ETEED URL T3,
s3://BUCKET_NAME/path/to/folder,
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ZOMD S3EH/A TSI R FL—STONAH —

MinIO % Linode Object Storage 72 ¥ S3 HiftA 7V 2 7 P A ML =Y 2 FHLTWAHE, 7741 5D
S3EMHHTAZROICTY RRA Y M ERIEETEE T,

ZOHITIE. V—3 a3 ¥ us-eastl @D Linode @ bucket & v F2HHL 9,

apiVersion: postgresql.cnpg.io/vl

kind: Cluster

[...]

spec:

backup:
barmanObjectStore:

destinationPath: "<destination path here>"
endpointURL: bucket.us-eastl.linodeobjects.com
s3Credentials:

[...]

BEE: HTTPS £H T MinlO 2T 25872, 774 N— b CA TEHLINZEHZE 23 % Object
Storage 7R NA X—Z MR T2 LEF, Z0HE. Barman HEEAEZIEL S MAETE 2 K 51T, CA
NYRLEELY =7 Ly FEBRT B4 7 a ¥ endpointCA ZiXET 3HENRHD T,

7AMR: ConfigMap & Secret & 4 ¥ A X ¥ AT K o T HEANTH* ) B — F L72W5E, ¥ — cnpg.io/reload”
ZHFD 7 N % Secrets/ConfigMap (BT E £3, ZNLSNDIGEE. kubectl cnpg reload ¥ 72~ > K
EEHALTA Y RAX YRV R— RF 208D D £5,

MinlO ¥— b 1

F7232T. B3R GCSBEDMDISTRIA ML=V ) a—a IicNvIT7vTFToz o b2

PRI RIHEEN A —T AR LTMnIO = r VA 2 FERATEE T, FMICOVLTIE.
MinlO official documentation ZZHE L T L 72 &\,

BARMIZIX. CloudNativePG 7 5 A & —%, DIANCIERR L7z BRERE VP —EAZMHHL T, =¥ FRA
YheLTuE—A MO X — VoA ZEERS VI TEE T,

MinlO ¥ —2 L v &, PostgreSQL 27 7 A X —¥ MinlO 4 Y A X Y ZADM T CHEHAINE T, Lo
T, [FCAFEIZERNCHER S 2 0 EH D 5,

kubectl create secret generic minio-creds \
--from-literal=MINIO_ACCESS_KEYV=<minio access key here> \
--from-literal=MINIO_SECRET_KEY=<minio secret key here>

7EFR: Cloud Object Storage D EFFIEMIZ. Z DA MinlO 7 — b7 = 4 TOAFHINE T,

4.15. Ny o7y T AN — 77



https://docs.min.io/
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BEE: PostgreSQL 2 MinlO 7 — bV = A IZEFETZ 2 L HI1CT2IZE, MinlO X — vz 4 4 VAKX Y

AWZANA Y RENTAR =+ 29000° T ClusterlP® % — R 2 EN T 2 DD £5,

o1 :

apiVersion: v1
kind: Service
metadata:
name: minio-gateway-service
spec:
type: ClusterIP
ports:

- port: 9000
targetPort: 9000
protocol: TCP

selector:

app: minio

=

REZYR—PLTOVERA, 2D, Kb DIZ deployment ZEH L %3,

EE: ZOFFaX Y P EEOTOVWAREATIX, Kubernetes DD MinlO Operator (&7 — b v = A

MinlO ERTIX, 77V FA L=V OERBEREMEHAL TA IOz b2 VE— My N7 v -

RL. X279 7754 NZRIOERIZYL—LET,

RIE, AWSS3 225U RA 7Yz 7 b A ML= LTERALZHITT,

apiVersion: apps/vl
kind: Deployment
[...]
spec:
containers:
- name: minio
image: minio/minio:RELEASE.2020-06-03T22-13-49Z
args:
- gateway
- s3
env:
# MinIO access key and secret key
- name: MINIO_ACCESS_KEY
valueFrom:
secretKeyRef:
name: minio-creds
key: MINIO_ACCESS_KEY
- name: MINIO_SECRET_KEY

RDR—=J1ZHK )
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https://github.com/minio/minio-operator/issues/71
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(BIDR—T 5 D x)

valueFrom:
secretKeyRef:
name: minio-creds
key: MINIO_SECRET_KEY
# AWS credentials
- name: AWS_ACCESS_KEY_ID
valueFrom:
secretKeyRef:
name: aws-creds
key: ACCESS_KEY_ID
- name: AWS_SECRET_ACCESS_KEY
valueFrom:
secretKeyRef:
name: aws-creds
key: ACCESS_SECRET_KEY
# Uncomment the below section if session token is required

# - name: AWS_SESSION_TOKEN

# valueFrom:

# secretKeyRef:

# name: aws-creds

# key: ACCESS_SESSION_TOKEN
ports:

- containerPort: 9000

Cluster 7% T endpointURL & LT MinlO Gateway " — & 2 %K L. BUCKET_NAME % & X#2X 237 v
MR EIRL 3,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: s3://BUCKET_NAME/
endpointURL: http://minio-gateway-service:9000
s3Credentials:
accessKeyId:
name: minio-creds
key: MINIO_ACCESS_KEY

RDR—J1ZHi )
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HIDR=I D 5 DHEE)

secretAccessKey:
name: minio-creds
key: MINIO_SECRET_KEY

Ny 77w ThHED BHIZ, s3://BUCKET_NAME/ T7 —Hh A 7& 7= WAL 7 7 A VDFEEZHER L E T,

Azure Blob X L —2

AL =TT HY Y MIT 7 ERT BITUE. ROWT N DERERDHATOEIBETT,
e **Connection String**
e AL =7 A2 b & ##Storage account access key**
e ARL—=UF A2 b & ##Storage account SAS Token™**
e AL =T HDU Y R o Azure AD Workload Identity** 23SEENIER I N TV F T,

AzureADWorkloadIdentity Z i3 % &, BEi&{E#H % Kubernetes Secret IZRFE T I, XD X H12F7 TR
R —fERIZ inheritFromAzureAD Z BT & %3,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: "<destination path here>"
azureCredentials:
inheritFromAzureAD: true

—FH. ARL=FAIVRTPO0CRX— 573X NL=FHIV R SAS b= 0WliAZERL T,
BERIEH % Kubernetes Secret FIZIRTE L., BDERGHEICDAT —RITY MY BBEINT20ER’D D 5,
ROavwy RZFRERITLET,

kubectl create secret generic azure-creds \
--from-literal=AZURE_STORAGE_ACCOUNT=<storage account name> \
--from-literal=AZURE_STORAGE_KEY=<storage account key> \
--from-literal=AZURE_STORAGE_SAS_TOKEN=<SAS token> \
--from-literal=AZURE_STORAGE_CONNECTION_STRING=<connection string>

] 1% Kubernetes 27 7 A X — T Z DKEER AN o T B I5E. BMERISRIFRICHES(LE N
£75

DY —27 Ly badiud, RESNLERERE 2 7 A X —MRAICTEATEET,
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https://docs.microsoft.com/en-us/azure/storage/common/storage-configure-connection-string#configure-a-connection-string-for-an-azure-storage-account
https://docs.microsoft.com/en-us/azure/storage/common/storage-account-keys-manage
https://docs.microsoft.com/en-us/azure/storage/blobs/sas-service-create
https://azure.github.io/azure-workload-identity/docs/introduction.html
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: "<destination path here>"
azureCredentials:
connectionString:
name: azure-creds
key: AZURE_CONNECTION_STRING
storageAccount:
name: azure-creds
key: AZURE_STORAGE_ACCOUNT
storageKey:
name: azure-creds
key: AZURE_STORAGE_KEY
storageSasToken:
name: azure-creds
key: AZURE_STORAGE_SAS_TOKEN

Azure Blob Storage # 3 2%, destinationPath (I XDMEEE - L £ 5,

<http|https>://<account-name>.<service-name>.core.windows.net/<resource-path>

> >

Z ZT. <resource-path> l¥<container>/<blob> T%, 7HV Y FIFZ. AL —7h Vb4
HIEEN, HHI2FRXAMNERIZEENTE T,

Z Dt Azure Blob Storage B 7O/ 4 —

Azure Blob Storage API DRI DELEZHH L TV 555, destinationPath [IXDOMEEICKR D £3,

<http|https>://<local-machine-address>:<port>/<account-name>/<resource-path>

FDEGE. <account-name> I NXZADTREHID A Y RK—% ¥ FTT,

Z AU, Azure Storage Emulator ¥ 721& Azurite /LT Azure ¥R — 2 7 X b T35 8ITHETT,
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https://github.com/Azure/Azurite
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Google Cloud Storage

BfE, L — & —1% Google Cloud Storage ® 2 DDA EEF R —FLTVE T, | 2IF XY
F 2% Google Kubernetes Engine 7 7 A X NTEITEIN TV Z L ZHiIEE L, &5 | DIFIRELERK
GOOGLE_APPLICATION_CREDENTIALS % FfH L %3,

Google Kubernetes Engine A TR1T

IHUE Nv 7Ty TRAERT 2R BEHBITED 1 DOTH D, ROMRD AHRETT,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: "gs://<destination path here>"
googleCredentials:
gkeEnvironment: true

ZHUT KD, 7 F A& =7 Google Kubernetes Engine N TEITENT WD I ZARL —X—IZERXE T,
DED, 77 A4NDT v Tu— FIZEBRERIIBED D $EA

BE: ZOHETRE 77 AX—-Ky NICERRSERSNLEMHERPBLETT, Zholdr 7 A28
HENERT 2MENDHD 7,

SRREDTER

instruction from Google IZf€ 5 &, FRFEICHER TR TOERZ BT JISON 7 7 A L2 HUSF L
£7,

JSON 7 7 A LDOHNREIZ. KDa~<y RTERTE 3 Secret ZHH L TIRMHT 20T LD D £ 5,

kubectl create secret generic backup-creds --from-file=gcsCredentials=gcs_credentials_

—file.json

ZAUT XD, backup-creds &\ 5 HHIT Secret DIERE AL, KD K 512 yaml 7 7 A )LV THEHINE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

destinationPath: "gs://<destination path here>"
googleCredentials:
applicationCredentials:
name: backup-creds
key: gcsCredentials

T, ARL =X —13ERIFHR % HFH L T Google Cloud Storage (24 L CERAEZITWVWE 3,

FE: Z O IE T, Google Cloud Storage N7 v b AD 7 7 & 2B TR TOERE &L ISON
T 7AADBAYTFAHERINE T, DF D, #EPHRY RIZ7 7R T22, Nry bADEEZAAL
HRb T EIhET,

4152 A>FIVRNYOITv S

FLWANY 77y PRERT ZI2E. ROLSIBH LAY 7y TV —2ARERT 208N D D £9,

apiVersion: postgresql.cnpg.io/vl
kind: Backup
metadata:
name: backup-example
spec:
cluster:
name: pg-backup

F RV —&—|%, barman-cloud-backup ZHH L THERANY 77 v TEHIETZ LD F7ARXR—D
F—r AL —aryERABLET., 7L — 7 kubectl describe backup <name> 2~ F&E{HHL
T NI Ty TORT—RAZTRTEE T,

Name: backup-example
Namespace: default
Labels: <none>

Annotations: API Version: postgresql.cnpg.io/vl
Kind: Backup
Metadata:

Creation Timestamp: 2020-10-26T13:57:40Z

Self Link: /apis/postgresql.cnpg.io/v1/namespaces/default/backups/backup-
—,example

UID: ad5£855c-2ffd-454a-a157-900d5£1£6584
Spec:

Cluster:

Name: pg-backup

Status:

Phase: running

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

Started At:
Events:

2020-10-26T13:57:40Z
<none>

N 7T THETTEE, ROFIDESI1C7 = —XF completed 1272 D 5,

Name:
Namespace:
Labels:
Annotations:
Kind:
Metadata:

backup-example

default

<none>

API Version: postgresql.cnpg.io/vl
Backup

Creation Timestamp: 2020-10-26T13:57:40Z

Self Link: /apis/postgresqgl.cnpg.io/v1/namespaces/default/backups/backup-
—,example

UID: ad5£855c-2ffd-454a-a157-900d5f1£f6584
Spec:

Cluster:

Name: pg-backup

Status:

Backup Id: 20201026T135740

Destination Path: s3://backups/

Endpoint URL: http://minio: 9000

Phase: completed

s3Credentials:

Access Key Id:
Key: ACCESS_KEY_ID

Name: minio

Secret Access Key:

Key:
Name:
Server Name:
Started At:
Stopped At:
Events:

ACCESS_SECRET_KEY
minio

pg-backup
2020-10-26T13:57:40Z
2020-10-26T13:57:44Z
<none>

MEEZOBEHETIZ, A—RN—a2—F -7V Fr—vara—HF—D—7Ly NINv I 7 v TFEh
FH¥A. =2 L v Mi&, Kubernetes 7 7 A X —DIEHEN Y 77 v TFEO—H L LTANv I 7 v FEh
B8 TWET,
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4153 R a—IEnNfcnNy o7y

ScheduledBackup & WO HAFTDY Y —RAZER LT, Nv 77y TREMRNICAT D2 —1552HT
= %9, #3513 Backup Il TWE 25, schedule XIEEN 3 7 4 —L EBBMX N TVWET,

ZDT7 4=V EREcron RS a—ILERETH D, [FL format used in Kubernetes CronJobs IZfEWFE 3,

IHE, AT Ta—nNENkNy 77y TORITT,

apiVersion: postgresql.cnpg.io/vl
kind: ScheduledBackup
metadata:
name: backup-example
spec:
schedule: "0 0 @ * * ="
backupOwnerReference: self
cluster:
name: pg-backup

FEofltix. BHFRIORICANY 277y T2 25T a—L1LET,

EVbh: No o7y TOEEIR, EBERERIEIRA S M VR LD IANVEREERLREY T3 KEXDY
ANV A 7Y 227 b (RTO) KB G R 2580HD F35, bDT7 AL RIE Nv 727y %
T L CESMNCT A N Ly B HEITT 2 DIhH 2 ZHIE LT, RTO OFHEIATFEM: %2 [ L X1
522 T3, UVANVEENX, R=ZANN0 77 v OV A X, 77— THREEIELTY A N) IcEAE
TERDENDH D WAL 7 7 A VDEICHEINE T (WAL 7 — 4 4 7% PostgreSQL TOE R NN 7 7 v
TEARBICT 2 Z 2 B2 ENRNWTL X W ), BB ORERIZESOWT, LAY DEE, HEDR—2
Ny 779 T THRTTN, N 27y 721 HIZIEMEZRZY 2 -3 252 LI3IEHICENRTT,

ScheduledBackups (%, ()5 U T.spec.suspend: true ZiRET 3 T—HEILETEE S,
Eb, AT arhfalse THEINTWVWBRD, A7 a—LEINEH LAY 77 v TEEELET,

ScheduledBackup V) ¥V —ZAMMEM I N7z HF Iy 77 v TEFITT 2513, . spec. immediate: true
ERELET,

FIR: spec.backupOwnerReference 13, fEE NT=Nw 77 v 7)Y — APNCHELE T 2 1D 5 ownerRef-
erence L £9,

o none: (ERE NN 27 v TATI 27 VOFEESRIEID D FEA (7 4 =L FEAZINDH]
CRCENE) -self: Nv 277 v TOFFEEZEL LTRAT S a— LI NN I 7 v TEH T 27 Mo
ELET
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4.15.4 WAL 7—h+1 7

FESENRABEIRL, 777 FERIEMEMRT 2 LTI WAL 77— 4 7HHEMTED 3,

MEIZIEC T, WAL 7 7 A7y 7 — RENEH T CIEMB LN/ EFRIEEELT 5 2 & 23E&IRT
RN

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
[...]
wal:
compression: gzip
encryption: AES256

Ny OS2 EEMRTE, 77 AX MR TEH—1N=F 4 FLARVRD, AL —X—FZh%
HEHL %9,

PostgreSQL XS — 7 V> ¥ V7 —H A TAF— LB RZELTED, 7—Hh4 73 5FTXTD WAL £ 7 X
> MR LT archive_command EXFETENE T,

EE: 77 4/ FTlE. CloudNativePG IZ “archive_timeout” % “5Smin" ICFKE L. V—72 10— RBEWIEE
TH, PREEHSHILITWAL 7 7 A VAL N TT —H A4 7&h, BIEEIHKE (RPO) OFEE
B2 R R — 2 DEEIRME L £ 3, archive_timeout DEEZEE L TH, B ORER1 S, AR —&—
WEoTHRESINLT 7 AV MEPIZLALE DL =R T —RITHELTVWET,

PostgreSQL 4 Y A X YR A 7Y =7 b A b 7 HOWIHIETEED WAL 7 7 A L2 WA T —H 4 7T
X258, ROFID XA VARV AR 3= % —Dillif| WAL 7 — 7 4 THRER R TE £3,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
[...]
wal:
compression: gzip
maxParallel: 8
encryption: AES256

HIDHITIE, 4 VARV A3 —T % —IX, PostgreSQL RER L72d DEELIA 8 DDUEfFHT = /=
WAL 25N 7 —H A TFT2Z212kD. WAL —Hh A4 7 7ar A2 &Eb L £3,
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PostgreSQL 2k L TA Y AR VAR I =V % — I Lo TEUZ 7 — A4 78N TWB WAL D7 —h
A THRERTIGE. TOT7—hA TERFEENRAT —XATHNEINE T,

4.15.5 Y AN —

7 AR—DIEILE. BEFOZ 9 RAZ—TIX T4 VL —R ] TEITEINEXA, A7V XML —
DIT7y TR —RENT—2EFERLT, MENHER LTy 27y THhoHLWI I AR —%T—F
ALSyFTEET, AL —&—|L, barman-cloud-restore ¥V —/L (R—2ZA v 77 v 7H) BIK
barman-cloud-wal-restore ¥ —/L (BERIZJE U TUHYR— b EEL WAL 7 > A L) ZHHL T,
[iE 7ot 22 HFHEL£T,
recovery 7—hr XA RSy TAY Y ROFEHE FIEICDWTIZE.
N9 ZT79TPoDT = AT 97 Crecovery) < Nw 77 v ThoDT— A MT w7 (recovery
) SN ESRLTLEX W,
WERTIE, ARV =R —=3EHLWVI FRX—DRPIDA Y AR Y A init 2> T F—%FHA L, init 3> 7
F—EFA T2 PR ML =Dy 7y TOEEEHIBL 3,

BE: HILWPVC TOR—ZANy 77 v Fabt—Dfilid, NXv 77y T7O¥H A XL, 2y hY—T LR
ML —YOWADEEIC L > TERZD 3,

R=ANY I 7 TVIN) =T O ANTET T DL, AL —&—{F Postgres f Y AKX Y A% 7N —
E—FCEHLET, TD7x— XTI, PostgreSQL IFB@ L TVE T2, EMEZIFIAND ZLIZTE
I, IATHARATO—TIC LB Ry FIZIEH TY, restore_command %/ L C, PostgreSQL 17 — %
ATHE WAL 7 7 A VD7 = v F2MlE L $£3 (maxParallel 47> a Y2 E L. 5] WAL 1870H
BEEEMITZILT, 207 x2—X2EE(LTEET),

ZD7 x—RlZ, PostgreSQL 23X —7 v + (WAL DD D F72EKRA ¥ M A V24 LV AN DEEIT
WERZ =7y b)) WCEFETLZERTLET, . + 7> 2 > T recoveryTarget #f§EL T, KA ¥
P YRA LDV INYEFEITTEET, HELBEWVES, VINVET 74V EDR—T v bRALTA
> CHIHAFTHEZR HT D WAL £ THATEINE T (11 £TOD PostgreSQL DIHE 1L latest . N—T a > 12
DG E) .

UBNYUPRTFTEZL, AR —R— IR ER R —2—F— DAY — RE AL VAR AW ELE
T ILWT T4 VA VYRR VAPEFEEB D ITEEI N, BODA Y REXVABL TV A LTI F
X&‘—b:;}}jﬂjbij—o

Ot AFZZI—F I L TEETH D, Ry FTERITENTVEA VAR VAT HA—I v —I2&-
TEHINE T,
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N IT7yvTeooa zZFERLEISAZ2—ADETT

I IRAR—EILD~ =7 = A M. backup £Z > a UBEENBLENDDET, X LV
FAR—PEERICWAL D7 —H A4 TN 27y TOEREBT 2 2 2ERLE T,

e 2R IR0t > a i3, 79 AKX — cluster-example-backup 25DV T AX—T—F A M T v
TDOX=T 2 A MND—ETHHAREMED DD, BEINI FARXR—DR=ZA Ny 77 v 7 WAL MR
FX N5 recoveredCluster Y WHOZRIDRA L —IN"F v MZH LW L X —Z2/ER L 3,

backup:
barmanObjectStore:
destinationPath: s3://backups/
endpointURL: http://minio:9000
serverName: "recoveredCluster"
s3Credentials:
accessKeyId:
name: minio
key: ACCESS_KEY_ID
secretAccessKey:
name: minio
key: ACCESS_SECRET_KEY
retentionPolicy: "30d"

externalClusters:
- name: cluster-example-backup
barmanObjectStore:
destinationPath: s3://backups/
endpointURL: http://minio:9000
s3Credentials:

Bir b7 9RARZ—1TF 572 { AU barmanObjectStore R EFHFH LZWTLFE WV, AL —=INF v

FADEFDIERIFT LW FRARIZK T EEZINI5E8HD T,

B FRL—F—F, BHEZEBUOANL—INF Y 275X P LEEX LRV L 2HERT 3
DR ENF v 7R EDET, HEOR ML —V% FEXT R 5 2K —%, Ky RS Error 1REE
T 5 Setting up primary IREEDE FIZR D EF, Ky a3 RD X5 IR RENET, ERROR:

WAL archive check failed for server recoveredCluster: Expected empty archive
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4.15.6 fRIFR) > —
CloudNativePG 1, VNNV W 4 ¥ RO RZESWRIFRUS—%2FHLT. Nv 7o 74 7Y b
ANTHEDNY 7T 77 A NOHBHEIEEEETEE T,

NEREC, BREFR Y > —B&#E X barman-cloud-backup-delete ¥ --retention-policy “RECOVERY
WINDOW OF {{ retention policy value }} {{ retention policy unit }}” Z{FHL %73,

e 2. RDOESC30 HORRER Y =% FHL TNy 77y TR ERTEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
destinationPath: "<destination path here>"
s3Credentials:
accessKeyId:
name: aws-creds
key: ACCESS_KEY_ID
secretAccessKey:
name: aws-creds
key: ACCESS_SECRET_KEY
retentionPolicy: "30d"

4.15.7 ERET7ILIV XL

CloudNativePG I&, T 7 #/L TN 77 v 7 WAL 7 7 A VEIEEMTT —H A4 7L ET, 7271,
barman-cloud-backup (Nv 277 v 7H) B XU barman-cloud-wal-archive (WAL 7 7 A LH) %4t
LTCROEMEZ L TY LT E—FLTOVET,

* bzip2
* gzip
=

Ny 77 v 7 WAL DFEFEREIMT L TWET, APL Y 7 7 L ¥ XD DataBackupConfiguration 3 X Of
WalBackup ¥R £ 27 > a Y 2SR L TL X W,

7—H A4 T, EITER, BEOYH A RE 7T ZATERZ ZLICHEE T2 e AEETT, T
7L X0E, 2—RAT —RRZIG U GERT 208N DD 5,

Barman F— 4 0%. Barman Cloud THR— FENTWE 7N TY XLDNNT 4 —< Y ADFHIIZEITL F
L7z ROFIZ, B—H0 MinlO JEFITNY 77 v IHRE[TFTEINZ T F VAR E DD TT, Barman
GitHub 7’8 ¥ = 7 M2 deeper analysis DA ENTVWE T,
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Compression | Backup Time (ms) | Restore Time (ms) | Uncompressed size (MB) | Compressed size (MB) | Appro
None 10927 7553 395 395 1:1
bzip2 25404 13886 395 67 5.9:1
gzip 116281 3077 395 91 4.3:1
snappy 8134 8341 395 166 2.4:1

4158 N\ O T v TATST U DRI F}IF

Barman 2.18 TlX, barman-cloud-backup I & f barman-cloud-wal-archive Z/" L TA 72z 7 b X b
TN I 79 TV =2 RETIEDOR 7T OYR— b PEBEAINTVET, ZDHRE. PostgreSQL
aAVTFARXR=IWZN—= a ¥ 218 LIED Barman 3& TN TV 3545, CloudNativePG Z# 3 2 &
Ny P T79TF T2 b, DEDR=ZANY T 7 v T WAL 77 A, BET7 7 A VDX —HDRT

ELTRIZEETEET,

.spec.backup.barmanObjectStore EFHE TIZ 2 DD S 87 4 ZHFHTE F I,

e tags

T 7 A EBIMENE F—HORT DR

* historyTags
F—rlHORTDRT

MTFDYAML v =7 = X b DIRFE, T OREREDH B 2L TV E 5,

NI T TF T2V eNY I T TAF T2 VA NTNDT —H A4 7 &7z WAL

NI T TF T2V YR NTHNDT = A TENREET 7 A VTEIIE NS

apiVersion: postgresql.cnpg.io/vl

kind: Cluster
[...]
spec:
backup:
barmanObjectStore:
[...]
tags:
backupRetentionPolicy:
historyTags:
backupRetentionPolicy:

"expire"

"keep"

4.16 PostgreSQL X

PostgreSQL IZFHE L TW B 2 —F —l&, 4 VARV ZAEMRT 272DDRD 2 DD 7 7 4 VDIELE % Fik

LTWVWET,

+ postgresql.conf : PostgreSQL D X A > FEATRHER 7 7 A L

e pg_hba.conf : 754 7> hERAET7 7 A )L

90

FTAEZDHTRICOWVWT



CloudNativePG, J1)—X 1.18.0

PostgreSQL 22 > 7 F DE SR FEMHOBZICE D, 2—F -1 E oD 7 7 A MIZEEfIN S Z &
I3 TEEH A, parameters 3 K S pg_hba ¥ —%41 L TH AKX L postgresql .conf B K f pg_hba.conf
RERTERTDHI2ITED, Cluster VY —RAEFKRD postgresql €7 > a U ENLTHRTE XS,

INHDEREZIRTDA VAR ATHLETT,

& ALTER SYSTEM 7 =) Z{f LT, PostgreSQL A4 > 2 & > 2 DR & SEHIINCEE L 72T <
IV, BHEEARL—Z -1l THIEXNZ2 AT av0—#H%2EHT 2, EBICZ 72X —
TR RE/BHERNRE R IRREIC R 2 ATREMEDSH D 5, X 51T, ALTER SYSTEM DEHEIX T T AR —
ERICERINEEA,

HRAALBREDFERZED) 77 LYV REH Y FIIICEEFhTVWETD,
cluster-example-custom.yaml 2 2R L T 72X W,
4.16.1 postgresql o> 3>

ARy FAD PostgreSQL f ¥ A X ¥ X, 77 /L b D postgresql.conf 7 7 A LV CEBEILE T, ZD
7 7 AMZIE. ROBEPHEHNEMES N E T,

listen_addresses = *

include custom.conf

custom.conf 7 7 £ LiZlE. ROFID X 512, postgresql 7 a ViCa—F—EBEDORENEETH
9,

# ...
postgresql:
parameters:
shared_buffers: "1GB"

custom.conf DAY T VX, RDOEI T a v IDEFTEATZZ2ICED, ARL—Z—12k 5T
BHEMNZERB X ORI XN E T,

e T H—INLT T AL IR T A — R —

* PostgreSQL DX Y % —N— a VIHKIFT BT 7 4L bR F X — X —
o I—HF DT X —&—

o BEENRTRX—K—

JO—-NILTTHILENFA—=E—ZRDEBHTT,

dynamic_shared_memory_type = posix
logging_collector = on
log_destination = csvlog
log_directory = /controller/log

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

log_filename = postgres

log_rotation_age = 0

log_rotation_size = 0

log_truncate_on_rotation = false
max_parallel_workers = 32

max_replication_slots = 32

max_worker_processes = 32

shared_memory_type = mmap # for PostgreSQL >= 12 only
wal_keep_size = 512MB # for PostgreSQL >= 13 only
wal_keep_segments = 32 # for PostgreSQL <= 12 only
wal_sender_timeout = 5s

wal_receiver_timeout = 5s

& PostgreSQL 7 7 A X —TD WAL £ 7' X > b DREFZEFHEI L, H—N—N— 3 L LT,
FTREIOBZEINT -7 v — RIZHEDIWT, wal_keep_size F721% “wal_keep_segments” % EH ]I
MRS 23D RI-DFEHTT,

FE ANV =3IV VLTV — a4 7Y WEARAES 9 AR —THFEITEIRTVWE LTV D
A VARV ADADEE, LTV r—aryAuy MEREZFHLT, 79 AX—LNATL SV Fr—v 3
Y2Zay FOYR— FEBITE XY, replicationSlots.highAvailability 47> a > TZ DIERES
B TcE 3 GEEHMCOWTIE. ReplicationSlotsConfiguration SR L T L 12 & W),

L7V r—yarRAuy bHMBEHANAY 77 v THEHEINTVWRWIES, wal_keep_size 721X
wal_keep_segments ZH T 5 Z B, AKX UNADBEIALBL REZDEHSHE—DHFIETT, AXUAN
ADFELRLS 228, ROEIIBRLTT— Ry —IPERINE T, ZhiE, AV —=3I27L 7Y
r—>aOHMTEHWY WAL £ 27 X > b ER{REFT 2121%, PGDATA O—#B. ¥7:1& WAL 7 7 4 VDIRFE
HHICT2R0EDNH D 5,

RDNRTRA—R—ZBEETHD., ARV —&X—IT &> THMANICHIEI X N £ T,

archive_command = /controller/manager wal-archive %p
archive_mode = on

full_page_writes = on

hot_standby = true
listen_addresses = *

port = 5432

restart_after_crash = false

ssl = on

ssl_ca_file = /controller/certificates/client-ca.crt
ssl_cert_file = /controller/certificates/server.crt
ssl_key_file = /controller/certificates/server.key
unix_socket_directories = /controller/run

wal_level = logical

wal_log_hints = on
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FEE T X — X —1IRBRIENE NS /20, 2—F—BYAMLEREN L TE—1"—54 FTE5ZLIET

FERA, TNHDNTA =R —1F, IELWWAL 7—=HA4 7L Fr— a VITHETT,

LFVr—2 a3 EsE

primary_conninfo ., restore_command. ¥ & recovery_target_timeline I X —&—l%, 77 A

B—NDA VAR ZADIREBIZHE ST, ARL—Z =12 k> THEFMICEHINE T,

primary_conninfo = host=cluster-example-rw user=postgres dbname=postgres

recovery_target_timeline = latest

A2 HIERE

FRL—& =13 PostgreSQL IZ CSVIEX TR 72 1§25 Z e 2BRL, A Y RAEX VA3 —Y ¥ —HH
BN L CISON TERX T L £ 3. 2 D78, PostgreSQL DFRTO R FHREIFEEZINTED,
LETEFHA,

FHHCOWTIE, O 2B LTL XV,

#HEFIO-RS14T3)

PostgreSQL O shared_preload_libraries + 7> a Y, ¥ —N"—DEFHFHC SV —FT 5 1 2L
ODEESA 77V 2ar<RKD DY R O TIET 27-DITFEL £3, M@K, PostgreSQL THEH
TN, VAT LAERDIFLAEDT —EZR=2ty > ayTHHATE ZREDND ZILEKRE (72 213,
pg_stat_statements ) Z12— FLE3,

CloudNativePG T & . shared_preload_libraries * 7> a Y &7 7 1V s TE T,
shared_preload_libraries DA ¥ 7 ¥V %2F+ —N—=F3 4 N TZXF T2, HEMEKD Postgres L —
PF—DENZDF T a v 2RHT2Ie2BEDOLET,

BE: {HESNLIA T I VDREOLLRVGEE, = = IFEENTKM L. CloudNativePG 1% H CIETE
PEMTTE S, FENADDLETT, shared_preload_libraries D> T 2V R EEEET 2 T END 55
ElE. FICHRRERE L BEDM T2 T A P LTLZE W,

CloudNativePG &, &3 ] X4 T\ % PostgreSQL HLFRFEHE D W D7D shared_preload_libraries
FTTaroarryyZEHINCERTE XY GEiCOWTIE, UTD YR—2 FILRIEE £ 27> =2
VESRLTLIEEN),

BARINCIE, ARV —& =1, BHEATA =R B2 =T R I3 TS5V DVWTNrEHEL T 321
R eI, BRERIA TSIV RHBINGEMLUE T, AL —&X—13, EBED T X — X —HNHHE
LLBEVWETIZIA TS BHIRL 5,
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BE: shared_preload_libraries *5> 74 77 ) ZHIFRT 51213, 7 7 AX—HNDFTXRTDA Y ARV A%
FHEEIT 20ENDH 5 Z EITFITERLTLEE W,

.spec.postgresql.shared_preload_libraries %47 L CiB/N® shared_preload_libraries % X ¥4
DYVAPE LTRETEE T, ARL—X—RBZZhOEHHNCERET 2D —Y L ET,

T r— FHLERIERE

AiDt 7y a ryTFEEIN XS, CloudNativePG 12, WL DD XL HIGNTWE Y R— FZhTH
% JLERAEHE D shared_preload_libraries ®a > 7 YR HEICEHL T, BHED Y X MIERD
HOREENET,

e auto_explain
* pg_stat_statements
e pgaudit

INHDS 4TIy odE, FHTARNCTF —ZRXR—AMNIZEMDOA 7Y = 7 F IR ETT, W@, F—
AR — A TEFTT %121% CREATE EXTENSION a2~ Y FTEHINA L 2 —B X /-3 TT GEHE.
DROP EXTENSION 2~ RiZZn oA 7V =27 FEHIBRLET),

ZDEI%T 4775V DEE,. CloudNativePG 1&. XD Z V) Tkl Z N3 7 7 A X —HNOEHZEZIT A
N FTRTOT —ZN— X TOIIREEEDIER & HIFRZ BEIRNC UL L £ 5,

SELECT datname FROM pg_database WHERE datallowconn

AR L7 vICiE, template]l DESRT VT L= T —RR=ZAHEENTVET,

auto_explain ZHMICT 3

ref:auto_explain® % A # 1I2 § %< auto_explain® # G #1112 F 2> 453k ¥ 6B 1% .

" "EXPLAIN
PRHTETETIC. BOWRAT— XY FOETF S R HEINICR 2T 2 TFRE2EHELET (B
BLERTVRWI TV 2B 2 DIELHET ),

ROFIDPH: GET T2 ETIZ 10 ML E»H 2 7 TV OFEFTFHEZ BEIIC e ZZHERT %) DX DI,
auto_explain. TIHFE 587 X — X —Z MBS 2 Z 212X D, auto_explain ZEMICTEF T,

postgresql:
parameters:
auto_explain.log_min_duration: "10s"
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EMR: auto_explain ZEMICT B &, N7 4 —~ Y AOBENFEET ZAJREMDSH D 3, the auto explain
documentation ZZH LTIV

pg_stat_statements ZHXICT S
:ref:> pg_stat_statements” % E RN T B <pg_stat_statements T EHINT T 5> YLIREREX, 7=V
BV TNERA LTEMT 272912 PostgreSQL TR TE 2 b EHERLMEHED 1 DT,

ROFDIKFED & 512, pg_stat_statements. TIHE DB 87 X —X—ZHBICEBMT2Z2I12&D,
pg_stat_statements ZHMITEE T,

postgresql:
parameters:
pg_stat_statements.max: "10000"
pg_stat_statements.track: all
# .

Bk X 512, AL — & —1% pg_stat_statements % shared_preload_libraries 12 HEI 28
L. %7 —&~X— X T CREATE EXTENSION IF NOT EXISTS pg_stat_statements % EfT5 %72,
pg_stat_statements £ 2 — IR L TrZ ) 2FEFTTE X,

pgaudit ZEB®ICT S

pgaudit FRIRFEREIX. HED PostgreSQL 1 ¥ ¥ VHEEEZ M L Tt v o a v BE W/ EREA TV =
7 NEEr I RRELE T,

CloudNativePG (3. PostgreSQL ¥ 5 X2 —T®D PGAudit 07 %&EBMIDDRA T« TICHER—FLTWL
9, FHEMICOVTIE,

PGAudit A%
ROFIDYPHRED & 512, pgaudit. THE B 7 XA —R—ZERIBINT 2 222X D, pgaudit ZHR
WCTEET,

#
postgresql:
parameters:

pgaudit.log: "all, -misc"
pgaudit.log_catalog: "off"
pgaudit.log_parameter: "on"
pgaudit.log_relation: "on"

#
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4.16.2 pg_hba o> 3>
pg_hba lZ. Ky FTHH XN 3 pg_hba.conf DIERIEH X415 PostgreSQL R 2 b R— 2 DFFEIL—
ILDY A NTT,

BAIO—BOL— VR XN B 720, F L —&X—12 ko THER X N7z pg_hba.conf 7 7 £ ik 4
ODt I a Y THREINTWE RN TEET,

1. BEEL—I

2. 2 —HP—EFZRIL—IL

3.3 07> a D LDAP £ > a v
4. 77 L hL—JL

BEE/L—

local all all peer

hostssl postgres streaming replica all cert

hostssl replication streaming_replica all cert

FI7 3 FDIL—)L:

host all all all <default-authentication-method>

PostgreSQL 14 7> 5, password_encryption 7 — X N\— 287 X —X—DF 7 # )L MHEIZ scram-sha-256
WKRESINTVWET, 207D, TD PostgreSQL N— a w957 7 # )L b OFSEE/%IZ scram-sha-256
T,

PostgreSQL 13 LRI T, 77 4V s DFRAEAEYL LT mds AN E T,

FEHR D pg_hba.conf IZXD X 5127 h 5,

local all all peer

hostssl postgres streaming _replica all cert
hostssl replication streaming replica all cert

<user defined rules>
<user defined LDAP>

host all all all scram-sha-256 # (or md5 for PostgreSQL version <= 13)

‘more information on “pg_hba.conf’ <https://www.postgresql.org/docs/current/auth-pg-
—hba-conf.html>" IZDWTIE, PostgreSQL D FF 2 X ¥ FRBIB L TL Z X W,

JIAR— =T 2 A MATIE, ROWHITRT L 512, spec.postgresql.pg_hba ® VY X hEEHE LT
pg_hba fT25BIME N FE T,
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postgresql:
pg_hba:
- hostssl app app 10.244.0.0/16 md5

FEOFITIX. app 2 —H —H MD5 82V — REREE (WEIZIG U T scram-sha-256 #fEHTE%3) %
ER LT, Z&%F v+ (hostssl) #ENLTT7 VLA TEBRLSCLTVET,

LDAP &K

75 2 X —{LRED postgres £ T a 12X, pg_hba.conf 7 7 £ MBI E L2 L — IS % LDAP
MR ERT 272DIMHHTESZ AT arDldap s> avhdh s,

ZHF2ODE—FEYR—FLEXT, LDAP £ 2 a > T server. prefix. B suffix ZfHET
LN H B simple bind E— K ¥, server. baseDN. binDN, BL U > —2 L v M TH 3 ldap_tran_9
ZIET AMEDNDH B search+bind E— F, X 512, search+bind E— FiZid. searchFilter ¥7-1%
searchAttribute Z$5E T 24 7> a U 23H D £F, searchAttribute BIFEINRWEE, 77 41
D uid fEHESNE T,

XBHIZ, ¥55DF—RTH, Idapscheme D scheme ¥ port ZHHETEE T, 727 L. AF—LdKR—
FHBEDD A

search+bind TAHZINZZ DL Z T a yiFXRDESITHD 9,

postgresql:
parameters:
ldap:
server: openldap.default.svc.cluster.local
bindSearchAuth:
baseDN: ou=org,dc=example,dc=com
bindDN: cn=admin,dc=example,dc=com
bindPassword:
name: ldapBindPassword
key: data
searchAttribute: uid

4.16.3 BRXDEE

Cluster U YV — XM postgresql £ 7 > a V#REL T, BROLELFEHTEE T,

ZHE, 75AX—A4 VAX AT R Z)Ve— FLTCEEZFEHL 3., ZEICHESSNHER
NRIRX—=R—PEENBZEE, ARL—ZX—1FZn—V 77 v 7L —REEITLET,
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4.16.4 BNHEXE DFKTE

PostgreSQL (.
dynamic_shared_memory_type #{A 7" a ¥ 2/ L 2BHEA X TV EHO WL D0 DFEEE ¥ R —
FLTOVET,

CloudNativePG Tl, KD 2 DODEDONFTILICHIRT 2 Z e 2 BED L T,
e posix : shm_open ZfFH L TEID Y ToHNPOSIX HEXEVIZHKELET (F7 4L FRE)
» sysv . shmget #/F L CHEID Y TSN/ System VHEEF X EV ITHESVTVET

PostgreSQL Tl&. CODREIFLFIIT) TOXEVEIDHTICE>THICEETY, lIZCBE50
thread from the ‘pgsql-general mailing list <https://www.postgresql.org/message-id/CA%
2BhUKGJOj7qzDLxeFPVvto8 YEWop6FSQoT YPO9Z6Ee%3Di-nPS_Q%40mail.gmail.com>"__ x
SILTLEE W,

POSIX HBEXE
F RV —&—73/dev/shm D RIZ shm ¥ FEENE XEUINA Y RD “EmptyDir" R) a— L%k BEIC<

TN TBRIEEERDLE, IFEAYDES,. posix DT 7 IV FRETT DT, FITHD Postgres 2
YTIFHNDED XS BARY a— DY A AEHRTEET,

mount | grep shm

RDHAPFRENZE T,

shm on /dev/shm type tmpfs (rw,nosuid,nodev,noexec,relatime,size= #*#*** *%)

System VHEEXE

Kubernetes 27 5 A & — D SHMMAX 3 & O SHMALL /%5 X — Z —DEDATFICE VRS, RERETLI LD
TZ%9,

dynamic_shared_memory_type: "sysv"

R%ESFEATL T, PostgreSQL I > 7 FNH 5 SHMMAX /SHMALL 2R C&E %3,

ipcs -1m

1

- - Shared Memory Limits --------

max number of segments = 4096

max seg size (kbytes) = 18014398509465599

max total shared memory (kbytes) = 18014398509481980
min seg size (bytes) =1
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CTEDOrED, JEHICZ L Dmax total shared memory lE. dynamic_shared_memory_type % sysv iC
WETDZZHRLTVET,

AMDOFEE, REFEITTEI LT,

cat /proc/sys/kernel/shmall

cat /proc/sys/kernel/shmmax

4.16.5 BEE/INTA—H —

— 8D PostgreSQL MK ST X — X —ik, ARV —X —DPMINCE- T 2 0B R HD T3, ARV —K—
¥, T—¥—53 Webhook ZfEH L TRRETERVWESICLE T,

Z—H—Ii&, postgresql 7> a Y TROMEMNT XA —X—2RETHILIETEEE A

allow_system_table_mods
archive_cleanup_command
archive_command
archive_mode

bonjour

bonjour_name
cluster_name
config_file
data_directory
data_sync_retry
event_source
external_pid_file
full_page_writes
hba_file

hot_standby

ident_file

jit_provider
listen_addresses
log_destination
log_directory

log_file_mode

4.16.

PostgreSQL 5&E 99




CloudNativePG, 1J1)—2X 1.18.0

log_filename
log_rotation_age
log_rotation_size
log_truncate_on_rotation
logging_collector

port

primary_conninfo
primary_slot_name
promote_trigger_file
recovery_end_command
recovery_min_apply_delay
recovery_target
recovery_target_action
recovery_target_inclusive
recovery_target_lsn
recovery_target_name
recovery_target_time
recovery_target_timeline
recovery_target_xid
restart_after_crash
restore_command
shared_preload_libraries
ssl

ssl_ca_file
ssl_cert_file
ssl_ciphers

ssl_crl_file
ssl_dh_params_file
ssl_ecdh_curve
ssl_key_file

ssl_max_protocol_version
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* ssl_min_protocol_version
¢ ssl_passphrase_command

¢ ssl_passphrase_command_supports_reload
¢ ssl_prefer_server_ciphers
e stats_temp_directory

¢ synchronous_standby_names
e syslog_facility

* syslog_ident

¢ syslog_sequence_numbers

¢ syslog_split_messages

* unix_socket_directories

e unix_socket_group

¢ unix_socket_permissions

e wal_level

e wal_log_hints

417 ARL—2—RE

CloudNativePG DA R L —&X —%, EEORH~=7 2 A P54 VA M= Xh, BRST XA 2D
HIZHENE T, T ALDGEE., TNTHEDD FEAD, ROXIBTFT IV OBHEREE T 55
VAN OnHHET,

o ARV —ZX—DERL., 7I7REX =D Y —RITHKEZINTVEITXRNRTDY Y —AIZ X > THAINS
T)TF—aYl IRNLEERT D

* PostgreSQL DHID T 7 4 )L b A4 X =IF7GBMO TV -7 Ly b RERT S

T 7 )L FTlE, AL —&X—IZ cnpg-controller-manager ¥ M:/X41 % Kubernetes Deployment & LT
cnpg-system ZFTZERICA Y A =L ENE T,

AR: LTIt ARV —2—EHOT 7 4L F DT ARTZEMZEEL TWE T,

ARV =R —DEFEE, ARV —X—=FT 7 X P EUCARMEMICHD., e LT
cnpg-controller-manager-config ZffH L THR A~ A4 X TEXF T,

BEE: MO ConfigMap® /Secret NDEHEZ, AR =X =1 X > THEMNIIHRHINEEA, 2D,
Ve—RF2RERHFET (MUITFESR), X512, BHEIZ. MY r— FINBRIERIhEY

4.17. ARL—2—8E 101



CloudNativePG, 1J1)—2X 1.18.0

V= RZDHBEHINE T,

BE: ARV —&—3& BN ConfigMap HZUIHE L, KIZ Secret DfE%Z Z DJEFFTUH L £, £ OfG
R, RF R =R =DM DL TERINTVSIHE, Secret ND D DHFHINE T,

4171 FIPEAELGA T a Yy

F RV —&—%, ConfigMap/Secret TEHRINLIRDEHEEREHEL £,

%07 @B —- | ——— — INHERITED_ANNOTATIONS | Cluster X X 7 — X CEFRIND &, Ry K
INHERITED_LABELS | # &L 3 RN TOERI N2V YV — AR EINE 7 ) T— a3 YZHDY X b Cluster
XRF—RTEHREINS L, Ry F PULL_SECRET_NAME | Z 8§ RTOERI NV YV — 2T & o THE
KEIND TNV HADY A PARL =X —DHHATEBTERSI N, A XA—YDOXYyu— RN %8
MoFNvy—2 1y D% PVC 238 4 XEFEIRET R Z v 7 L TWAEE, Postgres Pod ZHIFRT = %
T, ZOMAEIZTIC Azure TRIBAENT T (F7 4L Mid false) true ICRET L, ARL—&X—DH
MDA VAR VAR I =T v —DA YTV —=ABEHFPEINNTIRD . 7 IR X —Du—1 ¥ 7 HEHHE
ENEF (F7 4L+ MONITORING_QUERIES_CONFIGMAP ) fEE Nz T RTD T 5 AR —IZHHXNS T
73N FDIZ LY — (¥— queries TIHE) 2ETLARL — X —DHEITZERIAD ConfigMap D& RITEK X
NEFTRTDI FAR—ITHAINDE T 74V D2 LY (F— queries TIHE) 2HFHOARL—&Z—D
ZHTZERIN D Secret D

INHERITED_ANNOTATIONS 3 X Of INHERITED_LABELS DfElZ, RAD KIS BR I ANV KHI—REHER—FLT
WEF, 722 21X, fE example.com/* |X{E example.com/one ¥ example.com/two DM HFIZ— L 3,

PULL_SECRET_NAME X5 X — X —%ZHH L GEMDO INLS—2 Ly VEAZIRET B L. ARL—&Z 137
DY—7 Ly FEFEHLT, BRI TRTD PostgreSQL 7 7 A X —D IV —27 Ly M EERL Z
T, FDOT—7 L v bDEHilZ<cluster-name>-pull T3,

F RV — & —73 PULL_SECRET_NAME > — 72 L v b ZEETHETZEMIZ, ARV —ZX—% A VA =117
FICT, ARV—Z—DBZDI—7 L vy b ERDIFONZWEGEE, BT X —X -3 \EIN T T,

Z2E: DEION—Y a2 DFRL—&X—&, PostgreSQL 7 7 A X —% F 704§ 2 ZA1ZEHINIC
"PULL_SECRET_NAME' >—Z2 L v b2 abt—L%E L7z, N—=Ya>y [1.11.0) 225, BIfELLETOH
BT 2 L REEXNE L, ARV —ZX—DLFION—Y a P TERI WL o—7 Ly
MIFERIhERA,
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4.17.2 ARL—2—1BRT Y TDEE

IR oflcid, % TEMIMNS Cluster A 7Y 27 M Xko TEREINS Y Y =R ko TREEKZI NS F
NIT )T — a rEEEF L, in-place updates for the instance manager ZH T BT LIT& b, AR
L—X—DEifEE h AR~ A4 A LET,

apiVersion: v1

kind: ConfigMap

metadata:
name: cnpg-controller-manager-config
namespace: cnpg-system

data:
INHERITED_ANNOTATIONS: categories
INHERITED_LABELS: environment, workload, app
ENABLE_INSTANCE_MANAGER_INPLACE_UPDATES: true

4173 ARL—2——0L v FOER

LIRoflITid, B TEMENS Cluster #7027 M KXo TERENZ Y Y —RIC ko THEEIND 7
NIUT )T = a % ESF L. in-place updates for the instance manager ZHMICT B Z Ik H., AR
L—R—DEEz AR A AL E T,

apiVersion: vl

kind: Secret

metadata:
name: cnpg-controller-manager-config
namespace: cnpg-system

type: Opaque

stringData:
INHERITED_ANNOTATIONS: categories
INHERITED_LABELS: environment, workload, app
ENABLE_INSTANCE_MANAGER_INPLACE_UPDATES: true

4174 ARL—2—ZzHBEFHLTERZVO—FTS

ZHEZAMNIT212E, ARV —=F =Ky F2EERL TR~y 72V —-F T2 083D T, <
=7 = A MM LT Kubernetes ICARL —RX—% A4 VA=V LEEE, REFITLTEREITOZ L
MTEFET,

kubectl rollout restart deployment \
-n cnpg-system \
cnpg-controller-manager

—IZ. FPEDAHEIZEMAEE S N6, RDa~<v Yy FTARL =X —KRy FRHIFRTZ %7,

4.17. ARL—2—8E 103



installation_upgrade.md#in-place-updates-of-the-instance-manager
installation_upgrade.md#in-place-updates-of-the-instance-manager

CloudNativePG, 1J1)—2X 1.18.0

kubectl delete pods -n [NAMESPACE_NAME_HERE] \

-1 app.kubernetes.io/name=cloudnative-pg

EE: HAZIARE, ARV =X —FFaA4 A DOV B— FRIZIER S 7 Cluster V Y — R
DABHEINE T,

LR B> T, Cluster EFIZ categories 7/ 77— 2 >~ ¥ environment . workload . % 72!
app 7LDV T LA EEN TV EIHE, IhblE 7T a4 XY MCXo TERZINZTRTDY YV —
AITHRAEREINF T,

4.17.5 PPROF HTTP t}—/\—

F RV —&—IZ, localhost:6060 TRD LY FRA >~ b %Z{#FH L TPPROFHTTP % — N—% N TE 3,

- “/debug/pprof/ . Responds to a request for "/debug/pprof/" with an HTML page.
—1listing the available profiles

- " /debug/pprof/cmdline’ . Responds with the running programs command line, with.

—.arguments separated by NUL bytes.

- " /debug/pprof/profile’ . Responds with the pprof-formatted cpu profile. Profiling.
—lasts for duration specified in seconds GET parameter, or for 30 seconds if not.

—.specified.

- " /debug/pprof/symbol” . Looks up the program counters listed in the request,.
—responding with a table mapping program counters to function names.

- " /debug/pprof/trace’. Responds with the execution trace in binary form. Tracing.
—lasts for duration specified in seconds GET parameter, or for 1 second if not.

—specified.

FRU—=R—=FFMIT 2120, ARV —R—DFFa A X NefRE LT, 777 --pprof-server=true
PBEMT20ENH D ET,

IHZITIITE, RDa~vy FEFEITLETS,

kubectl edit deployment -n cnpg-system cnpg-controller-manager

KIZ, FRER—YTar7Fargs # NICA 7 —)L L, --pprof-server=true ZBML 73,

containers:
- args:
- controller
- --enable-leader-election

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

- --config-map-name=cnpg-controller-manager-config

--secret-name=cnpg-controller-manager-config

- --log-level=info

- --pprof-server=true # relevant line

command :

- /manager
Y EEERRETLE, TAA XY TR T Y MHRETIN, HTLWEY KT PPROF — =27
NTIE D £5,

Ay RRETEINESL, KDESICLTIYTFFNHT exec TEXET,

kubectl exec -ti -n cnpg-system — bash

curl localhost:6060/debug/pprof/ ***

418 A L —2

ARL=2F. T=EAR=ZADT—IO0— R TROLEFBRIAVR—RVFTY, X ML —JWXEICHIHRA]
RETHH., IREDPD D, 74— APEL. —BHECMAEDRIEEN TV ERENDD £3, K
S URRT ARV DMEROBBICHEH X N2 0 2 [F UL 2 EHE, Kubernetes 12 & » TEH X
N32ar7F0arys7x¥AMTHEMTI,

BE: gt ey a =y 7E8Ns X ML= L TIE. Kubernetes (IZIZMEORMESH D 3, Z
Nk, ARL=U9 35, kiR a—L, BEXOEKERY 2 —L2BRKDPEENE T, VM 2 YHE
= N—FDF—ZR—2AT =270 —FDRA L —J WL TEEICO > TR L -EERHERICZ
T, INOOMRZFAST2RLENDHD £3,

AP =V T7I7ERT BRI B 200HFERDD T,

o Ry hD— B E -IZHEEER (Kubernetes ZEfTLTWARA M —hLic~ww ¥ b X/
NFS RV 2 —2%EFZTLEEW)

e O—A Ry FREFTEINTWS / — FICEEERINTWE T (ZHITiX, Kubernetes D7 X
BV VAN NVICERERINT 4+ A7 EENET)

Kubernetes Tl d —fkMIR AR -0 THE2 5y P —T XA L =121, EROBETRET 20
FIUMENIRELET, chbld, BHO7 V5 —2ar e D1/ OBHEN T +—< v AFEROZH M
E AR CHEAI NI HEELRD D 3,

0—ANA L=, EDEOTFRAEER AT + =< VR T 270, G707 arBiU
Very Large Database (VLDB) D7 —27 08— RIZX DL /2> =7 —RF vy I 7 —F 77 F ¥ AN
LE7,
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E4&: CloudNativePG T PostgreSQL 7 7 A X —% 7 7u A T 3HNC, FHLTVWER ML —IHT—
RR=ZAT =780 —RNHRINTWE I 2R L TLZEW, FAlbED 7 R4 R |\ fio
REDYV—LVEFHLTRA ML =YXV Fv—2 L, RIZ pghench ZERLTTF—ZR—X BV
FR—=TFTBHILIZED, 75— AOHFHEZHEICRET 22T,

4.18.1 CloudNativePG O~V FI—2

EDB i&. T—AR—REAREBRIBICTIO1 9 30HiIC. Hl{EE N7z Kubernetes E15 T CloudNativePG %
RIUFI=VFBDDFA—TYV—ZADHARESA > Hellm Fy— bty FTHD

cnp-bench Z#ERF L £ 3,
BHIZE 213, cnp-bench X 2 DDLU TEIEST 3 K5 ICHEF IR TV E T,

e fioBZMHAHLT, HITHAX ML —YDRT 4+ —<VRZHEL. O—F v liislh, o—%
VIR NEEAA, TURLHGAIRD ., TURLEEAAREDT —ER—RAV— 70— RIZEHET
BXENY v

* PostgreSQL & ¥ HICHMHINDE T 7 4NV F DRV F 2=V — L EZHEHL TF—XRX—AD)RT +—
~ > RX%HET S : pgbench

BE: ALY TF—ER—RDWH D7 +—< VRAZHET 2 LE. F—ZR—2AMRERET 3
ANCHTORENDH D7 7T 4 T4 TFo 220, 2O XS RMERIE, FHEER (FREatHEZY) 23T
2 EFETA 7V A 7L, FRCRAERE (ZOFDT R N 2RITTI2RBM L o 2358) THIEFIC
HETY, 7—XN—AIFEBRCRHEOBHE YL » ICZ LB IOELL, T— RSB RIS T +—~
VAR EEEZ AREMEN DD ET, O—F Ty LDFHAND £213FE EAALAOHER EORK AL —
Ty NEAZZ X, IS DR TIEFITHIE 25, Fic, ANV — 20— FOEEIC X - THED
EbbRWS 27— RFosrZ0arysX A rTld, YATLEHMD, RVFI—ILFT,

4.18.2 k&R a—LDEKR
ARV —& =%, PGDATA Z{R1{F3 25 ZrZHME LT, %% PostgreSQL £ > A X ¥ ZADFKARHIR Y 2 — L
7V —2n (PVC) Z{ERKL. & Pod 2~V > b LET,

X512, YUITRD WAL DR 2—L THAXHATWS X 512, PostgreSQL DE/TEZIAA T Z (WAL) %*
RIF$ 20D PVC 2 L2 52X —DEREYR—F LTVET,
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4183 AL =05 X%ENLI-EE

PostgreSQL 7 7 AD A + L — Y ZM T 2 iR G EIE. ROFID X512, FEDH A XDA ML -V %
FRTBZLTY,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: postgresql-storage-class
spec:

instances: 3

storage:

size: 1Gi

FIOBRZERAL T, ERENZPVCIETFT 74NV FDRA ML=V 7 5 A2k o> THil-ENET, X—7 v
;@ Kubernetes 7 7 AR —IZF 7 AL FDA ML —T 27 5 AR WEES. £21Z PVC #EEHIO X L —
DU IATHIETRERDZGETH. WARLYY —RICEHETEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: postgresql-storage-class
spec:
instances: 3
storage:
storageClass: standard
size: 1Gi

BEE: CloudNativePG 1. A FL—V 7 FJRAMKELBVE D ICRFTFENTVET, WO D EkS512, K
BENCETRNIC, HIHEINEBE TR ML =Y 27 9 AR BYNCR Y Fv—2FT 22 2 B8O L5,

4.18.4 PVCF> 7L —brZNLTI-ERE

EREINZPVCEEHICHRARTA XTHI2E, ROFID LS, HARXLY Y —ZANIZPVCT YL —
FERMEL 5,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: postgresql-pvc-template
spec:

instances: 3

RDR—J1ZHK )
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HIDR=I D 5 DHEE)

storage:
pvcTemplate:

accessModes:

- ReadWriteOnce
resources:

requests:

storage: 1Gi

storageClassName: standard
volumeMode: Filesystem

4.18.5 WAL O a—L

77 4L kT, PostgreSQL X TRTD T — X2\ 3 PGDATA (74 L7 M V) IZRFL ¥£3, PGDATA
WNDa757 4127 YD1 D& pg_wal (PostgreSQL TIXEHMIIZ pg_xlog ¥ LTHIGNTWES) T
HY, T—=EZRN=ATRELZN I OH I avDEEOU IR LI XY b7 7 A VDR TEENLTY
R

FR: EBE., LAY IOV A XX 16MB TTH, BOIF7RARX—%T—+A+Z v 7F% (initdb )
<D IRARX—" T — VAT v T3 (nitdb) > THBHEINTWB XI12. 77 AX—DFHILFIC
T X3 walSegmentSize & 7> a »#FEH L THERTE I,

FL AL DA, PGDATADTEET 3D YR ARY 2 — Al pg_wal ZEBVTHEED D AN, WAL
ZRAODORY 2 —LIRET B2 Z 2 IV 20 DFENH D F5,

e /JO/NT A= >R WAL 7 7 4 /L% PGDATA X 1XE45 2 A b L —IIRFT 5 Z 22X D, PostgreSQL
X WAL #F GEFEIES —7r vy VEZIAAR) BEXUT =X T7 740 (F—=TNeA VT v I RR
) WA /O ZIEHTZ 2720, BEAANALELET A=) 74

« KODEWEFEN WAL 7 7 A VEHHD T 4 A7 %E T T 5 Z & T, PGDATA RV = — 2 DFEIK
PRELTD WAL OFEZAADHHITF 5N 5 Z 2137 <, PostgreSQL 774 < UDIELL % v b
Xy ENET,

o KDHMAHLVEIFH : PGDATA ¥ pg_wal DM FEHHDAR—ZARZEFHE L. WAL configuration ¥ F = v
TRA D EWFAEL, aX b ERELTAEDICHDA N -7 52 FHATE2IdTEET

« KDRWVWI/O E=4Y >4 :PGDATA ¥ pg_wal DlifTARE T 4+ AZHHEBEZHEICEHRL, -t
ZIE. PGDATA DY A REENNELIGEICEA T2 EY 75— P 2RETEET

.spec.walStorage A 7> a %/ LT WAL HORHMEDARY 2 — 2 %ZBIMTEET, Z4UL. storage
74— RIROWTHHZNTWBEDEEUA—AZEN, EHOPVC 2 ubya=rFULES, fil:

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: separate-pgwal-volume

RDR—=J1ZHK )
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https://www.postgresql.org/docs/current/wal-configuration.html
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(BIDR—T 5 D x)

spec:
instances: 3
storage:
size: 1Gi
walStorage:
size: 1Gi

BE: walStorage DIIFALIZ. 7 7 A X —DIERFIZDO AT K- XINFE T,

4.18.6 R 21— LILFER
Kubernetes 1&, 7 7 + /L N TEMIZR > TWETH, HiTK 5 StorageClass THHR— b T 20ENDH S
expanding PVCs ZFFR] 3% APl 2RI L $9

FiED StorageClass D3R Y 2 — AJLREVR—F L TWEE I 0RHERT 212 A L= 52
@ allowVolumeExpansion 7 4 —/L K& FAND £3,

$ kubectl get storageclass -o jsonpath={$.allowVolumeExpansion} premium-storage
true

R 2 — LIL3R Kubernetes ¥8EDEA
A=V ZADRY 2 — LEZ Y ER—FLTWAEE. Cluster DV 4 REHFEZLEHETEXE T, %
R —R—ILHEEZTXTOPVCITHEHAL F5,

StorageClass 73 online volume resizing Z# K — b+ L TWA5E, ZHEIZT I Pod ICHAINE T, &
WRABAML =7 FADRZNEZYR—F LTORWESRIE, Ry FREBRLTHA XEEEZ YA —F
SRENDH N FT,

BATT B DORBEOHHEZ, LTV ADSMDT, FRy FBNy 27y TINEDEM>T, —HEIC
12DKRy REHIFRT 22T,

AKS T®D PVC RV 2 — LODHLEE

BiFRF R TlE.  Azure is not able to resize the PVC's volume without restarting the pod  CloudNativePG &, #
AL —%—F%E O ENABLE_AZURE_PVC_UPDATES BREZZ# 2 A L T Z DR Z 7 RL TWE S, "true'
WCERTET % £, CloudNativePG X Postgres 7 7 A X —DR—Y Y JHEHFE NI I —-LF T,

F7203. UNOEFEICHE > T, AKS TRY 2 — 209 A X2 FHTLET LD TEET,
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/#expanding-persistent-volumes-claims
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#resizing-an-in-use-persistentvolumeclaim
https://github.com/Azure/AKS/issues/1477
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AKS TORY 2 — LILRO [EESE

ROFNEZHE > T, AKS LD PVC DV A4 XEFETEETEFET, fle LT, 320LFYB%FE SIS
AR—=DBHBELET,

$ kubectl get pods

NAME READY STATUS RESTARTS AGE

cluster-example-1 1/1 Running 0 2m37s
cluster-example-2 1/1 Running 0 2m22s
cluster-example-3 1/1 Running @ 2m10s

“docs <https://github.com/kubernetes-sigs/azuredisk-csi-driver/blob/master/docs/known-
~issues/sizegrow.md>"__ Ti#HHEINTW3 K 51T, Azure 7 4 A 27E [IEEE) IREET D AYLRRT
ERSc

Z UL, PostgreSQL 7 7 A X —MEHT 274 A7 DY A4 AREHET 31213, FHco—L 7Y b BET
TERENDDZEERLET, OIS, T4 AT, Y FEN/ZPVC 2L TPod KR MT 3
J—FEEBILEST, ZAUTED, ARV —ZX—@ENY I TIT0 FDT 4 A7V A XEBENET T 50
12 Pod ZEIER L. §<CICPVC ICEERTEZHA,

BOIDORAT v F1d. RDEXDH LT A X, 722 21X 112G 2EHAT27 9AXR—TCHELRET I,
T3,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3

storage:
storageClass: default

size: 2Gi

cluster-example-1Pod 237 S AR —D T 74V THBRET S . BRIV TV I EHAITTEE T,
7= 2 2%, cluster-example-3 Pod %72 b § 3% kubernetes / — K DIES{L 5050 F 3,

kubectl cordon <node of cluster-example-3>

R, cluster-example-3 Pod ZHIERL %3,

$ kubectl delete pod/cluster-example-3

RDa<y REETLET,

kubectl get pvc -w -o=jsonpath={.status.conditions[].message} cluster-example-3

RDOWHNHFREND ETHEE T,
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Waiting for user to (re-)start a Pod to finish file system resize of volume on node.

Rz, /= FROaAN KU EMRRTEET,

kubectl uncordon <node of cluster-example-3>

Pod 281E L < FER X4, Running 3B & O Ready IKREIC#2 2 £ TRHEB F T,

kubectl get pods -w cluster-example-3
cluster-example-3 0/1 Init:0/1 0 12m
cluster-example-3 1/1 Running O 12m

RDa<xy FEFETLT, PVCHIREHERLE T, SREEBDIC N2Gi) PRENE T,

kubectl get pvc cluster-example-3 -o=jsonpath={.status.capacity.storage}

L7zhioT, DDAy FIZHLTINSDOFIEEZRED BT ZENTEET,

BE: kubectl cnpg promote (7=t ZIX. cluster-example-3 % 77 4 < VIZTBE— F§ 572D “kubectl
cnpg promote cluster-example 3° ) ZHHL T, ¥4 X2ZLELH LW Pod & 7 uE— b LR, 774
T VA YRR RZBENT SN T 4 R DY A REBEREDT 4 A7 DEFICLTLEEW,

2 L= DOBER

ZPML =25 ZHRY 2 —LHEER Y E—F LTORWESTH, A ML—UZHEP L TH LW PVC 2
HODYTCTOLoT—ER—RERENTEZ2I2&D, HIOPVC T JAX—2HERTEEST, ZOBRME
Z. ZI5RER-ICEBD ) — PR EERBGRICOAEITTEE T,

ZORE, ROFEID X512, resizeInUseVolumes 7 J ZFZMEINZ LT, TR — X —DEED PVC B
HLRWEIICTARERDD £7,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:

name: postgresql-pvc-template
spec:

instances: 3

storage:
storageClass: standard
size: 1Gi
resizeInUseVolumes: False

75 ARX—RERDA N L —IHEBUCEENIT 2121X. TRXRTOPVC L IXRTDORY FEEIERT 2 0
BHEDET, ROFD LT, 320DV TV ROV RAX—BH2LET,
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$ kubectl get pods

NAME READY STATUS RESTARTS AGE

cluster-example-1 1/1 Running © 2m37s
cluster-example-2 1/1 Running 0 2m22s
cluster-example-3 1/1 Running 0 2m10s

DO PVC ZHHL T 2 AX—"2FEIEMRT 2121, 79 RAX—EHFEL2HHEL T resizeInUseVolumes %
BN LT 5. BDOPVCIZTRTDAL VAR AZEEKRLET,

il LT, cluster-example-3 DX L —I R EERT 31213 :

$ kubectl delete pvc/cluster-example-3 pod/cluster-example-3

BE: DO WAL RY 2 —22ERLGE. 207 et 2902 5O PVC ZHIBR T 20808 H D 3,
E 52, WAL ARY 2— 24 PVC ZHART 258 ISR CFIEIEHEINE T, T4, .spec.walStorage
+t 27> a v Td “resizelnUseVolumes® Z N T2 Z ¥ THRITTEZ T,

il (WAL 2 b L—YHHD PVC BFEET 2I5E) -

$ kubectl delete pvc/cluster-example-3 pvc/cluster-example-3-wal pod/cluster-example-3

FhBEbolb, ARV —Z—R@B YA XZEBE L PVC Z2HHLTHlOL 7Y DIEZHHEL £ 7,

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
cluster-example-1 1/1 Running 0 5m58s
cluster-example-2 1/1 Running 0 5m43s
cluster-example-4-join-v2 0/1 Completed © 17s
cluster-example-4 1/1 Running 0 10s

419 SRIVET /) T—>3>

Kubernetes DV Y — 21X 7 7 v MEETHRER I N, 205 ORICHEEERCERIED D FHA, 72720, Z
DEIRVY R ATz ME, NIV T/ T=2a> 2N LT L THERMNITZZENTE
£7,

FRR: IOV TIE, SRNIILET/T—=2a3>y B RILVET / T—2 3> IZB$ % Kubernetes R
Fa XV MESRLTIFEZNY,

By Bz

e 7/ T —Yavid MY — L DEEREET S e 2 HIE LT, BMoJEREHRZE D 4T
L7 DIfHENEY
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e SRV A T 2P VeI N— Tt L. Kubernetes DA 7 4 7L 7 X —EEER N L THRET 57>
DIFEHENET

CloudNativePG B THEH T2 1 DU EDOSRVEREZ T ) T —>a v BBIRTEE T, R, 759 AX—
DRXRTF—RTINLDIRLRT ) T—2aYeERTDIE, FRITE > TEREINEZTRTOY Y —
2 (Ry FREL) CHIMICHEINS K512, ARV —X—2HERTI20ERD D £5,

AR SRLET ) TF—a YOI Pod 72 L — R EDRE Y o —F Db D IZ CloudNativePG
PRS2 FIETY,

4.19.1 gty

TI7AILNETI VFRE—DAZT—RTERINLESRIVLERET / T—>aVIdEETZIVYV—X

ICHk R EhERA. SRNIVT/TF—2 a3 0fEEEMICT BICIE.
FRL—Z—BE L7 a ORI BDERDH D £7,

LUFTIE. 20T L. URICHIBL 3,

o FFR : categories

e Il :app. environment . B XX workload

AR ERE 7VOMTIZ, 2T F A MIERGE LA BHICERL TS, ity 4L
RH—RZMEHL. mycompany/ TIEE % 3T NTD TNV EFAIFREZ MWK T 2 72D mycompany/* 72 ¥
DI ZIRHATE 32 Z 2 ICHFEERELTLZE W,

419.2 VU FRF—DRAET—HDER

P IAR—ZERTLHAE. VY —RE2T 0L T BN, RDES AR T =R 2BUNRETEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
annotations:
categories: database
labels:
environment: production
workload: database
app: sso
spec:

# ... <snip>
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TIAR—PTFTuLEINES, 2z Roa<wy R2HHLT. By RIZTNIUBIELLSFEIN
TWb Z e 2R TEET,

kubectl get pods --show-labels

4.19.3 IRFEDHIR
FI{E. CloudNativePG 1T~V FERIZT ) F— a Y OlIEE2 BEIRICEE L EE A, LT, LN

IRy NS hiz7 /) 7 -2 a Y ERB TN FAZX—poHfRENTSH, AL —&—
BBET 2 Y Y — 255 HEIHICHIFR L € A

4.20 E=-X)>5

EE: Prometheus ¥ Grafana DA YA b —LE, ZO7uad =7 FO#FHFEHZEZLTVET, AT LIZIE
LAVRP=NEINTWVWE I ZHHRE LTVWET, 2720, FEEEHIC Part 4 of the Quickstart TFIE%
L ES,

4201 1 VARV ADE=ZRI VYT

FRL—& =&, % PostgreSQL £ ¥ A& > 22X LT, KH— b 9187 Tmetrics ¥ W3 HH[TD HTTP %47

LT Prometheus ZRL—2—0F DX P v 7 OT 7 AR—Z—ERELET, ARV —Z 121
BREESINEARN) Yy IEY F 2. 1 DD ED ConfigMap F 721X Secret

VY —2NLTEMDOZ Y RERTI2EDDEEIHEBI O I AR A X0[HERS AT LB HEL
TVWEST GEHlicowTiE, UTD A—HY—EEZDA LU wT 2SR LTLEZX W),

BE: N—Yar 111 LE, CloudNativePG 13 TIZ “default-monitoring” ¥ FEIX 415 “ConfigMap® 2 by
default a set of predefined metrics Z 4 > X b —/L L TWVWET,

AR UFRDO TVRR—=bEINFA NI I EBRETZIHELZS a YOFEIE->T, T7AR—- X
NEX MYy 7 ERETEE T,

PostgreSQL THEITEN 2 TARTOEHRZ ZVIZRDOLBH TT,
e 7h3Ivr (JTVYITLRIDDI I UHF I aYy)
* pg_monitor B — /L CHEST

 application_name % cnpg_metrics_exporter IZFE L THEST
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o 2 —#— postgres ¥ L THEAT

pg_monitor O—)LDFMIC DL TIE. PostgreSQL
documentation ® F7 3L bbDa—L | 27 ayE2HBELTLFEI N,

FI AN IFTE, 223 ROaY Y 212> T, Cluster VYV — ADIEE XN/ bootstrap X Y v F
TERINERAL I T—ER—RZH L TETEINET,

e initdb ZfHf : 7T VX initdb.database. FZIIEEINTVRWVWEE X app I LTT 7 +
NI THEITEINET

» recovery Zffiffl : 71V 3 recovery.database. F/IEE XN TWVWARWIEAIZ postgres Xt
LTF 74V hCERITENET

+ pg_basebackup Z{#fH : 7 TV X pg_basebackup.database . ¥/ IXfEE I N TR WVWIGEEIX
postgres IZM L TCTF 7 # /L h TEIFTENET

target_databases A 7> a Y T1 DM EDT—EZR—ZADV A MEIETLZ LD, FFEDL—F —
EFEA PV IDT 7 AN PDT—ER—=RZHEIIA—N=F 4 FTEEXT,

Prometheus 7L —%—Df|

Prometheus Operator's U >/ — X PodMonitor

ZAEF LT, FED PostgreSQL 7 7 AX —%2BHTE %3, 77 AKX —%1EL < #§3 PodMonitor &, 7
SZAX—1 Y —2AH5HET.spec.monitoring.enablePodMonitor % true IZFET B I 22k b, F
RU—Z =D HBIERTE XS (F7 40 b false)s

BE: HEMICIER X 4172 "PodMonitor’ NDZEHEIZ, RDOFES A4 IV TARL =X =T Lo ThH—r—
T4 REINFET, HRARXIA XBRERIGER, UFTHBELE T,

HEDY A X —D PodMonitor ZFHTF a4 T 2I120F KDXSIWCERL, DEWIGCTEELE T,

apiVersion: monitoring.coreos.com/v1
kind: PodMonitor
metadata:

name: cluster-example
spec:

selector:

matchLabels:
postgresql: cluster-example
podMetricsEndpoints:
- port: metrics

BE: —EHo4dit. ELWI I RX—DARFIZEME F~V AL T, FERofZZEEL T EZ W
(cluster-example ZfEFH L TWE T ),
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https://www.postgresql.org/docs/current/default-roles.html
https://github.com/prometheus-operator/prometheus-operator
https://github.com/prometheus-operator/prometheus-operator/blob/v0.47.1/Documentation/api.md#podmonitor
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ERiEESNEXA MYy Iy b
FTARTOD PostgreSQL 4 Y AR Y AL AR—Z =%, FHAERSINT—HEDOX MV v 7 ZHEANT AL
F9, U 200FEBERDTIVICHETEE T,

» cnpg_collector_* Thfi% % PostgreSQL BiED X + 1V v 7,

e FURTZ EDWAL 77 A VDR EEHI A X-T—HA TAFT—RRAT L X —HD.ready B X
X.done 7 7 A LOE-ERXNFHL 7V H OB, FEBIUOEBICBEIXNHE-L SV H 7 5
AR —F— FWEMPE DR RT 7 T 7 F7213 disabled - FENRAA v F - —N—DBREME S h %
N A A7

e go_* THAEB. TV &R A LBBEDOX Y v

IR, 4 VA& AD localhost:9187/metrics Y REA Y M X o TGRENB A MY v o207
ALTT, ZEBEDEBD., Prometheus 7 + —~< v MIBEDXXENLTI,

# HELP cnpg_collector_collection_duration_seconds Collection time duration in seconds

# TYPE cnpg_collector_collection_duration_seconds gauge

cnpg_collector_collection_duration_seconds{collector="Collect.up"} 0.0031393

# HELP cnpg_collector_collections_total Total number of times PostgreSQL was.

—,accessed for metrics.

# TYPE cnpg_collector_collections_total counter

cnpg_collector_collections_total 2

# HELP cnpg_collector_last_collection_error 1 if the last collection ended with.

—error, ® otherwise.

# TYPE cnpg_collector_last_collection_error gauge

cnpg_collector_last_collection_error 0

# HELP cnpg_collector_manual_switchover_required 1 if a manual switchover is.

—required, 0 otherwise

# TYPE cnpg_collector_manual_switchover_required gauge

cnpg_collector_manual_switchover_required 0

# HELP cnpg_collector_pg wal Total size in bytes of WAL segments in the /var/lib/
—,postgresql/data/pgdata/pg_wal directory computed as (wal_segment_size * count)

# TYPE cnpg_collector_pg_wal gauge

RDR—=J1ZFK )
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(HTDR—T 5 DFEX)

cnpg_collector_pg_wal{value="count"} 7
cnpg_collector_pg_wal{value="size"} 1.17440512e+08

# HELP cnpg_collector_pg_wal_archive_status Number of WAL segments in the /var/lib/
—postgresql/data/pgdata/pg_wal/archive_status directory (ready, done)

# TYPE cnpg_collector_pg_wal_archive_status gauge

cnpg_collector_pg_wal_archive_status{value="done"} 6

cnpg_collector_pg_wal_archive_status{value="ready"} 0

# HELP cnpg_collector_replica_mode 1 if the cluster is in replica mode, 0O otherwise

# TYPE cnpg_collector_replica_mode gauge

cnpg_collector_replica_mode 0

# HELP cnpg_collector_sync_replicas Number of requested synchronous replicas.

< (synchronous_standby_names)

# TYPE cnpg_collector_sync_replicas gauge
cnpg_collector_sync_replicas{value="expected"} 0
cnpg_collector_sync_replicas{value="max"} 0
cnpg_collector_sync_replicas{value="min"} 0
cnpg_collector_sync_replicas{value="observed"} 0

# HELP cnpg_collector_up 1 if PostgreSQL is up, ® otherwise.
# TYPE cnpg_collector_up gauge
cnpg_collector_up{cluster="cluster-example"} 1

# HELP cnpg_collector_postgres_version Postgres version
# TYPE cnpg_collector_postgres_version gauge

cnpg_collector_postgres_version{cluster="cluster-example",full="13.4.0"} 13.4

# HELP cnpg_collector_first_recoverability_point The first point of recoverability..

—.for the cluster as a unix timestamp

# TYPE cnpg_collector_first_recoverability_point gauge

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

cnpg_collector_first_recoverability_point 1.63238406e+09

# HELP cnpg_collector_lo_pages Estimated number of pages in the pg_largeobject table

# TYPE cnpg_collector_lo_pages gauge

cnpg_collector_lo_pages{datname="app"} O
cnpg_collector_lo_pages{datname="postgres"} 78

# HELP go_gc_duration_seconds A summary of the pause duration of garbage collection.

—.cycles.

# TYPE go_gc_duration_seconds summary
go_gc_duration_seconds{quantile="0"} 5.01e-05
go_gc_duration_seconds{quantile="0.25"} 7.27e-05
go_gc_duration_seconds{quantile="0.5"} 0.0001748
go_gc_duration_seconds{quantile="0.75"} 0.0002959
go_gc_duration_seconds{quantile="1"} 0.0012776

go_gc_duration_seconds_sum 0.0035741

go_gc_duration_seconds_count 13

# HELP go_goroutines Number of goroutines that currently exist.

# TYPE go_goroutines gauge

go_goroutines 25

# HELP go_info Information about the Go environment.

# TYPE go_info gauge

go_info{version="gol.17.1"} 1

# HELP go_memstats_alloc_bytes Number of bytes allocated and still in use.
# TYPE go_memstats_alloc_bytes gauge

go_memstats_alloc_bytes 4.493744e+06

# HELP go_memstats_alloc_bytes_total Total number of bytes allocated, even if freed.

# TYPE go_memstats_alloc_bytes_total counter

go_memstats_alloc_bytes_total 2.1698216e+07

RDR—=J1ZHK )
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# HELP go_memstats_buck_hash_sys_bytes Number of bytes used by the profiling bucket..
—hash table.

# TYPE go_memstats_buck_hash_sys_bytes gauge

go_memstats_buck_hash_sys_bytes 1.456234e+06

# HELP go_memstats_frees_total Total number of frees.

# TYPE go_memstats_frees_total counter

go_memstats_frees_total 172118

# HELP go_memstats_gc_cpu_fraction The fraction of this programs available CPU time..
—used by the GC since the program started.

# TYPE go_memstats_gc_cpu_fraction gauge

go_memstats_gc_cpu_fraction 1.0749468700447189%e-05

# HELP go_memstats_gc_sys_bytes Number of bytes used for garbage collection system.
—metadata.

# TYPE go_memstats_gc_sys_bytes gauge

go_memstats_gc_sys_bytes 5.530048e+06

# HELP go_memstats_heap_alloc_bytes Number of heap bytes allocated and still in use.

# TYPE go_memstats_heap_alloc_bytes gauge

go_memstats_heap_alloc_bytes 4.493744e+06

# HELP go_memstats_heap_idle_bytes Number of heap bytes waiting to be used.

# TYPE go_memstats_heap_idle_bytes gauge

go_memstats_heap_idle_bytes 5.8236928e+07

# HELP go_memstats_heap_inuse_bytes Number of heap bytes that are in use.

# TYPE go_memstats_heap_inuse_bytes gauge

go_memstats_heap_inuse_bytes 7.528448e+06

RDR—=J1ZHK )
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# HELP go_memstats_heap_objects Number of allocated objects.

# TYPE go_memstats_heap_objects gauge

go_memstats_heap_objects 26306

# HELP go_memstats_heap_released_bytes Number of heap bytes released to OS.

# TYPE go_memstats_heap_released_bytes gauge

go_memstats_heap_released_bytes 5.7401344e+07

# HELP go_memstats_heap_sys_bytes Number of heap bytes obtained from system.

# TYPE go_memstats_heap_sys_bytes gauge

go_memstats_heap_sys_bytes 6.5765376e+07

# HELP go_memstats_last_gc_time_seconds Number of seconds since 1970 of last garbage.
—collection.

# TYPE go_memstats_last_gc_time_seconds gauge

go_memstats_last_gc_time_seconds 1.6311727586032727e+09

# HELP go_memstats_lookups_total Total number of pointer lookups.

# TYPE go_memstats_lookups_total counter

go_memstats_lookups_total 0

# HELP go_memstats_mallocs_total Total number of mallocs.

# TYPE go_memstats_mallocs_total counter

go_memstats_mallocs_total 198424

# HELP go_memstats_mcache_inuse_bytes Number of bytes in use by mcache structures.

# TYPE go_memstats_mcache_inuse_bytes gauge

go_memstats_mcache_inuse_bytes 14400

# HELP go_memstats_mcache_sys_bytes Number of bytes used for mcache structures.

—obtained from system. ROA=FIHE<)
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# TYPE go_memstats_mcache_sys_bytes gauge

go_memstats_mcache_sys_bytes 16384

# HELP go_memstats_mspan_inuse_bytes Number of bytes in use by mspan structures.

# TYPE go_memstats_mspan_inuse_bytes gauge

go_memstats_mspan_inuse_bytes 191896

# HELP go_memstats_mspan_sys_bytes Number of bytes used for mspan structures.
—.obtained from system.

# TYPE go_memstats_mspan_sys_bytes gauge

go_memstats_mspan_sys_bytes 212992

# HELP go_memstats_next_gc_bytes Number of heap bytes when next garbage collection.
—will take place.

# TYPE go_memstats_next_gc_bytes gauge

go_memstats_next_gc_bytes 8.689632e+06

# HELP go_memstats_other_sys_bytes Number of bytes used for other system allocations.

# TYPE go_memstats_other_sys_bytes gauge

go_memstats_other_sys_bytes 2.566622e+06

# HELP go_memstats_stack_inuse_bytes Number of bytes in use by the stack allocator.

# TYPE go_memstats_stack_inuse_bytes gauge

go_memstats_stack_inuse_bytes 1.343488e+06

# HELP go_memstats_stack_sys_bytes Number of bytes obtained from system for stack.
—allocator.

# TYPE go_memstats_stack_sys_bytes gauge

go_memstats_stack_sys_bytes 1.343488e+06

# HELP go_memstats_sys_bytes Number of bytes obtained from system.

RDR—=J1ZHK )
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# TYPE go_memstats_sys_bytes gauge

go_memstats_sys_bytes 7.6891144e+07

# HELP go_threads Number of OS threads created.

# TYPE go_threads gauge

go_threads 18

FFR: cnpg_collector_postgres_version 1%, PostgreSQL @ “Major.Minor /N\— 3 a2 >~ % & ¢ GaugeVec X b
Vw7 TT, BEEESYT 4 v 78— 3 ¥ "MajorMinor.Patch” &, full ¥ WS HFID TV 7 4 —)b
FOHFIZHD %7,

A-—H—FRDOALI Y

C OMEREISBER—RIRETH D, U PostgreSQL Prometheus 27 A K — X — D queries.yaml file (ZfiH
FINTVWET,

HARLXBFY v 27, XOF D X S51Z. .spec.monitoring.customQueriesConfigMap ¥ 7z 1%
customQueriesSecret 27 > a2 D RD Cluster EF TIEM X7z Configmap /Secret &[T 5 Z
LIZkh, ERTEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
namespace: test
spec:
instances: 3

storage:
size: 1Gi

monitoring:
customQueriesConfigMap:
- name: example-monitoring
key: custom-queries

customQueriesConfigMap /customQueriesSecret 27 > a Vi, WAXR L ZUDNREREIN TS F—
ZI5E T % ConfigMap /Secret ZID VU A FMREFTHNTVET, BHEINZ VY —RE, 7 FZAKX—V
V— 2 A CARTZERNHER T 2 BN H 2 Z L ITHERLTL AW,
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AM: ConfigMap > —27 L v b2 A Y ARV A X > TEHEIIZ*) 0 — F LEEWEEIZ, F—
cnpg.io/reload TZ7 IV BIITE X T, ZHLANOHER. kubectl cnpg reload V7 2~ > F2HHL T
A YRR A% ) B — P T HRENRDHD £,

BE: 2 VF-EROX MV v IPRFEOX M) v 72 EEZTIL f VAR VARA—T ¥ —EA Y
- % &P json BER 7RI L F F:Query with the same name already found. Overwriting the existing
one. £, LEXINLI7TVHEELF—,

A—H-—FROA LUy IDH

Z 2T, LFEo Cluster DHITBIRENZ, B—DH A ZX L7 L) &L ConfigMap DRlZ R 2 Z &
MTEET,

apiVersion: v1

kind: ConfigMap

metadata:
name: example-monitoring
namespace: test
labels:

cnpg.io/reload:
data:

nn

custom-queries: |
pg_replication:
query: "SELECT CASE WHEN NOT pg_is_in_recovery()
THEN 0
ELSE GREATEST (0,
EXTRACT (EPOCH FROM (now() - pg_last_xact_replay_timestamp())))

END AS lag,
pg_is_in_recovery() AS in_recovery,
EXISTS (TABLE pg_stat_wal_receiver) AS is_wal_receiver_up,

(SELECT count(*) FROM pg_stat_replication) AS streaming_replicas

metrics:
- lag:
usage: "GAUGE"
description: "Replication lag behind primary in seconds"
- in_recovery:
usage: "GAUGE"
description: "Whether the instance is in recovery"
- is_wal_receiver_up:
usage: "GAUGE"

description: "Whether the instance wal_receiver is up"

RDOR=J1ZHi L)
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(BIDR—T 5 D x)

BANBE=ZZV > ITUD) X &, CloudNativePG 7701 XY MIBECA VX F—=ILENTWVWS
default-monitoring.yaml IZ% D F3,

BROT—EAR—IATRITENZI—HF—FERZDOA ) v 7D

target_databases 7Y a VITEBD T —ZR—ZABV XA P INTWBHE, X M)y ZZFhzin
HINEZINE T,

target_databases DV X MZITILDLSHBNZ—Y (0FED, * ? FRE [ 280) ZEETHZ
EIZED, FFEDZZVITH L TTF—EZX—ZOHFRLZ AN TE LT, RS TWIHE, AX
L — & —{X SELECT datname FROM pg_database WHERE datallowconn AND NOT datistemplate D3
T o TREN T =2 R=XZBML.

path.Match() L —UIZHEH TR =V v F U 7 T2 Z2I1I2&D, B—F v b TF—ER—2
DYVAMZREBRLET,

AR: *DOF % 77 X—I1F yaml IT special meaning 3D 2720, TDXIBARX -V DBEENDZHEIT
“target_databases” DfEZ 27 + — b+ (") FT2M5ENDHD £7,

722 Z2iE. ROFID X 512 current_database() 77 7> a YEFHL T, BRENB3 T TF— &K
R—ZADHHEHICEDZ I E2BEDHLE T,

some_query:
query: |

metrics:
- datname:
usage: "LABEL"
description: "Name of current database"
- rows:
usage: "GAUGE"
description: "number of rows"
target_databases:
- albert
- bb
- freddie

THUTED, RDX MYy ZHRBENET,
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https://pkg.go.dev/path#Match
https://yaml.org/spec/1.2/spec.html#id2786448

CloudNativePG, J1)—X 1.18.0

cnpg_some_query_rows{datname="albert"} 2
cnpg_some_query_rows{datname="bb"} 5
cnpg_some_query_rows{datname="freddie"} 10

ZHUuZ. templatel T— A RN—ATHETINZHEMHEEENNC L1222V OHITT (ZASND

BIRD 7 2 ) TIRIRENERA),

EL_/\
=N

some_query:
query: |

metrics:
- datname:
usage: "LABEL"
description: "Name of current database"
- rows:
usage: "GAUGE"
description: "number of rows"
target_databases:

- "templatel"

LFROFITIE, RDOX MY v IHERENET (F—XR—ADFET 255,

cnpg_some_query_rows{datname="albert"} 2
cnpg_some_query_rows{datname="bb"} 5
cnpg_some_query_rows{datname="freddie"} 10
cnpg_some_query_rows{datname="templatel"} 7

cnpg_some_query_rows{datname="postgres"} 42

A-HF—-EREA MY IDBE

FTRTDHRARLZ TV, ROEXREEHDH D £,

<MetricName>:
query: "<SQLQuery>"
metrics:
- <ColumnName>:
usage: "<MetricType>"

description: "<MetricDescription>"

AR T RCTD T 4 — K ORBABIIEKD £ 5D T,
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* <MetricName> : Prometheus X bV v Z D4R - query : X v v V7 ZERT 272D X—5 v b
T —RAN—RATHITT%SQL 7TV —primary : 774X VA VARV ATDAYZ L) —%FITT
¥ 5% -master : primary ¥ [A LU (Prometheus PostgreSQL T2 2K — X — DI ¥ D HIPED
72 - IEHELE) - runonserver @ 7 TV 25173 5 PostgreSQL DN—Y a Y EHIRT 52~ T 4 v
IN— a VHEIH (F]">=10.0.0" F/21X">=12.0.0 <=15.0.0") - target_databases : query %
FITT 2T —EAR=ADY R b, FIIEHEREZHRNTT S shell-like pattern , RN TW 2
B TI7ANVMDT—RZR=R% FEXZLET, -metrics | T AK—FINZITXRTDHDY X
FEEDEIYay, RDLIWCERINE T, - <ColumName> © 7 T VIZ ko TRINZFH D%
fil usage %% MAPPEDMETRIC IR E XN TWAHE

usage DAJEEREIZFRD E BDHTT,

Column Usage Label Description

DISCARD COYNIER T Z2RENH D 3

LABEL ZOHNESRLE LTS S

COUNTER O EIYR— LTHEHT 2

GAUGE COHEF =D LTHHAT 3

MAPPEDMETRIC COHERIEEI N T FAMEOY Yy Y I THEHLET
DURATION COFETFZMNIBE LTHERALES (2 VRHEN)
HISTOGRAM ZDFEL AN LTHET 2

S DWW T, Prometheus @ K3 2 X ¥+ D Metric Types (127 72X LTL 72XV,

A-H-—EROX LIy IDHES

HARLEFEDA MY v 7%, Prometheus T7 AR—ZX—T 2 KR A > b (:9187/metrics ) I K> TR
DR TREINET,

cnpg_<MetricName>_<ColumnName>{<LabelColumnName>=<LabelColumnValue> ... }
—<ColumnValue>

FR: LabelColumnName (&, usage 73 " LABEL IZRREI N/ X MV v 7 ¥ ZD “Value’

EEl D pg_replication D =EET 22, T/ AR—Z—DIT Y FRA ¥ MIRPTHIN S L ROHT]
PIRLUET,

# HELP cnpg_pg_replication_in_recovery Whether the instance is in recovery

# TYPE cnpg_pg_replication_in_recovery gauge

cnpg_pg_replication_in_recovery 0
# HELP cnpg_pg_replication_lag Replication lag behind primary in seconds

# TYPE cnpg_pg_replication_lag gauge

RDR—=J1ZHK )
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https://prometheus.io/docs/concepts/metric_types/
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(HTDR—T 5 DFEX)

cnpg_pg_replication_lag 0
# HELP cnpg_pg_replication_streaming_replicas Number of streaming replicas connected.
-»to the instance

# TYPE cnpg_pg_replication_streaming replicas gauge

cnpg_pg_replication_streaming_replicas 2

# HELP cnpg_pg_replication_is_wal_receiver_up Whether the instance wal_receiver is up

# TYPE cnpg_pg_replication_is_wal_receiver_up gauge

cnpg_pg_replication_is_wal_receiver_up 0

XMV oIDFI7A4ILEEY R

FARL—2—IF. ARL—2—DLZBIZERKN®D ConfigMap F7zI Secret TEHEINF-—EDE=XU >
JUOTVRIVSAA—ICEFMNICEATEESICERTEE Y,

AR —4—5%TE D MONITORING_QUERIES_CONFIGMAP % /=13
MONITORING_QUERIES_SECRET ¥ —% ., Z#1Z#41 ConfigMap ¥ 721 Secret DLHNIHET 2 HEDDH D %
T, ARL—&—% queries F—DONAEEFHL T3,

queries AV T Y VYANDEHIZ, ZNEMHHATET7 0L ENLITRTOI FARXR=IZT IR E N
s

FRL—=B— A VA=A =T 2 A MIE, TXRTDY 7 AR —THiH X435 cnpg-default-monitoring
LI B HREFR X N7 ConfigMap 23(E L TW%x 9, MONITORING_QUERIES_CONFIGMAP !X, 7 7 #
)L N TARL — R —#K T cnpg-default-monitoring ICHE XN FE T,

FTIANLEIDX Yy 7y NEEINICTZHEE. RDEXSICLET,

o« FRL—K—LLTECLET, FL—&— ConfigMap T MONITORING_QUERIES_CONFIGMAP
/MONITORING_QUERIES_SECRET ¥ —%"" (ZEDXFH|) ICREL T3, AL —&—dD ConfigMap
REET 101, AR — X —DOFHREHBNETT,

c FEDYZ S AR —THMZLET, 5 AKX —T.spec.monitoring.disableDefaultQueries %
true IZEREL 35

EE: MONITORING _QUERIES_CONFIGMAP /IMONITORING _QUERIES_SECRET % /' L TIaE S L/
ConfigMap F 721Z Secret &, #C[EEH “cnpg-default-monitoring® T2 7 A X —DAHILEMICa ¥ — 3 F
T ZDD, TI7ANTIORX MY v I BT AHEE. 77 AKX —DAHIZERIC Z DA4HTT ConfigMap
EYER LW TL 72 E W,
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Prometheus Postgres T X7 R—2— X DiEL)

CloudNativePG & PostgreSQL Prometheus Exporter IZfIfFEX N TWE TH, WL DO DBEWHAH D 5, K
IZ. cache_seconds 7 4 —/l Fl& CloudNativePG D L7 AR — X —IZEEXRTVWEH A,

4.20.2 FARL—2—0DER

FRL—&—F, metrics 2 \WWIHZRTDOR— b 8080 T HITP %41 LT Prometheus AR L —3—DfF] X
MY 7 BRNERINC AL 9,

AR MR TV RR—=bSINFTA NI I ZBRETEIHELIS a YOFEIE->T, T AR—- X
NEX MYy 7 ERRBETEE T,

B, ARV —X =377 4L+ D kubebuilder X b VU v Z7Z RN LTWET, FEHlcOVWTIE,

kubebuilder documentation ZZH L T < 72 & W\,

Prometheus XL —%—Df|

ARL—EZ—DFTFOA X2 I RO PodMonitor YUY —XEZEEZT B LIcEKD.
Prometheus 7R L—2—0OF ZHH L CEHTEET,

apiVersion: monitoring.coreos.com/vl1
kind: PodMonitor
metadata:

name: cnpg-controller-manager
spec:

selector:

matchLabels:
app.kubernetes.io/name: cloudnative-pg
podMetricsEndpoints:

- port: metrics

4.20.3 TORR—bENIXA MY I ZBRETBHE

Dt arTiE, RUAHIZEMET curl 2EITLTWS—KKy FEFERHL T, FFED PostgreSQL A
VARVARA=T % — (FTAVERELTVH) FREFARL—Z—IZX>TZ I AR—-FEN/
XMV 7 eBET 2 TECHET 2 EANLFIHZRZMEL £7,

AR LUFORITIX, PostgreSQL 27 7 AR —¥2 2 HIZT 7 4L b DLETZEBTEEL TWE Z L ZHiTEL
LTW% T, Kubernetes DFEEARMZAGERZEH LT, Zo0fl%2 ZTHZDL— A7 — ACHBIZEGXET
{ZEW,
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https://book.kubebuilder.io/reference/metrics.html
https://github.com/prometheus-operator/prometheus-operator/blob/v0.47.1/Documentation/api.md#podmonitor
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RDOWNET curl.yaml 7 7 £ L EIER L 5,

apiVersion: vl
kind: Pod
metadata:
name: curl
spec:
containers:
- name: curl
image: curlimages/curl:7.84.0
command: [sleep, 3600]

iz, Ry FEIERL 3,

kubectl apply -f curl.yaml

AVARVAWLE 2 TZIRAR—PENTZA V) v 7 2BETZ5E8E. X—7 v bRy FOKR— bk 9187
WHER T AMEDR DD FT, ZHUE ETTA3NHa~Y RFTT By RIRELWIP 2HHLTLZX W),

kubectl exec -ti curl -- curl -s <pod_ip>:9187/metrics

7= ¥ Z1E. PostgreSQL 7 T A X —DAHIH cluster-example T, 7 7 AX—NOBRAIDRY FOLT R
R—FENX MY v 272G T 2558, ROav Y FEETLTZORY FOIP 27025 L THRET
X%9,

POD_TP=$(kubectl get pod cluster-example-1 --template {{.status.podIP}})

ZLT, ETLEY,

kubectl exec -ti curl -- curl -s POD_TP}:9187/metrics

FRUV—=Z—DX MV w7277 RTIEEEIE. ARV =KX —DEITEINTVWE Ry FERAL VML,
TCPR— 18080 2 & —%w b2 LTHATAXNELRDHD T,

BMEOREZIC, curl By F2HIBRL TL ZE W,

kubectl delete -f curl.yaml

4.20.4 #BEH) YV —2X

BEH:

INHDY Y —AFFH e EFRHICRS N TE D, ERES A7 2205 2R Z2RTHO
TlEHHEEA
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doc/sre/samples/monitoring/ 7 4 L' 27 b VIZIE, AIBAIED 72D D—EDY TV T7 7 A ADH D FF, 2
YT HF A MTOWTIE, Part 4 of the quickstart £ 27 > a Y 2 S L TL 72X W0,

» kube-stack-config.yaml : kube-stack NV AF ¥ — b A VAN —LHOER T 7 £ L, ZHITX
D . Prometheus 733 XT®D PodMonitor V Y — A% VY v A L% T,

* cnpg-prometheusrule.yaml : CloudNativePG @7  — b % & s PrometheusRule , ¥ . Z U2,
BRI —E R OHEERAITEENE R A

Prometheus documentation ZZH L T &\,

» grafana-configmap.yaml : ¥ > 7L ® CloudNativePG X v & 2R — F DEFE % &1 ConfigMap, &
FEOTNMMIFERLTLZE W, ZHUT KD, Grafana 770 A X > k%3 ConfigMap % HOF £,

X512, A, Grafana &Y ¥ 28— K ¥ Prometheus 77— FL—L D D] vV —2 2L F3,
» alerts.yaml : 77— M Z D Prometheus /L — /L
» grafana-dashboard. json : %4 7 4 7 Grafana JSON ¥ L T® CloudNativePG X v > 2 R — K,

kube-prometheus-stack DR Tld. kube-stack-config.yaml TiE#tT23dD L D7 4 —L F
CREERMHTE 2 Z 2 ITERL T XV,

helm show values prometheus-community/kube-prometheus-stack #FEfTL THERTEF T, X
kube-prometheus-stack R— % ZHE L 72X W0,

4.21 Ox >4

ARV —&—1%, PostgreSQL 1 7% & {pfEHEH /712 JSON JTER THEBERIRR T % X S ICEFFahTvE 3,
FERZTY PVICERD T 4 =L EDH D T,
e level : B2 L)L (info. notice. )
cts [ RALRRYT (A7 Ry )
e logger : La—FDXA T (] : postgres F7-1% pg_controldata )
emsg I EEDOX vt —I, £/1EX vt —IH ISON JER THEN XN 25513F — 7 — F record
e record : ZE# (logger DFEFHIC X o THENER D F3)

» logging_podName @ B 7RI NTZRy R

EE: u7oRBIRFELEHIEARL — X —DHROHIFNTH D, Kubernetes £ ¥ A F—LD LN
NTIRMET 20 EHH D £, Kubernetes Logging Architecture D FF 2 X > RS LTL 72X W,
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https://prometheus.io/docs/alerting/latest/alertmanager/
https://github.com/prometheus-community/helm-charts/tree/main/charts/kube-prometheus-stack
https://kubernetes.io/docs/concepts/cluster-administration/logging/
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4211 ARL—%2—0O%Y
02 LU, A7 a v loglevel L T2 7 A X —{IATHEETE, error. warning. info (5
7 4L k). debug 721 trace DWITRLICHKETEE T,

FEATIE, B2 L ANUEA Y AR Y RADOREICOARTETE, ETBICEETZZ I3 TEE A,
75 AR —DEHFHRIC Y 5 AX—ARTHEIZEINZGE. CAEFEVERY FTREELFLVEY FT
B¥zw b £9,

4.21.2 PostgreSQL O

PostgreSQL 7 ZDF L + VIX, logger F—73 postgres IZRE X AL, RDFITHIH S 2 it % £52 ISON
F 7927 bTI,

"level": "info",
"ts": 1619781249.7188137,
"logger": "postgres",
"msg": "record",
"record": {

"log_time": "2021-04-30 11:14:09.718 UTC",

"user_name": ,

"database_name": ,
"process_id": "25",

"connection_from": "",

"session_id": "608be681.19",

"session_line_num": "1",

"command_tag": "",

"session_start_time": "2021-04-30 11:14:09 UTC",

"virtual_transaction_id": "",

"transaction_id": "0",

"error_severity": "LOG",

"sql_state_code": "00000",

"message": "database system was interrupted; last known up at 2021-04-30 11:14:07.
<UTC",

"detail": "",

"hint": "",

"internal_query": "",

"internal_query_pos": ,

"context": ,

nquery,n . ,

"queI‘y_pOS" . nn ,

"location": ,

"application_name": ,
"backend_type": "startup"

RDR—=T1ZHK )
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(BIDR—T 5 D x)

3,
"logging_pod": "cluster-example-1",

WHERHTIZ, AL — & —1F PostgreSQL CSV B ZTERITKEFE L TWVWE T, CSV log format DFFIZDWT
1%, PostgreSQL D F¥ 2 X > b EZBILTLZX W,

4.21.3 PGAudit 07
CloudNativePG (%, PostgreSQL 27 5 A & —T®D PGAudit A7 & FHEBWP DO A T 4 TIWHE—FLTW
£7,

BT Z ik, DB pgaudit T X —R—% 7 7 AX—DIERD postgresql 27 > a VIBEIMT 3 Z
T TY,

BE: shared_preload_libraries \Z PGAudit 7 4 77 UV EBIMT 20 EH D EX¥A. 74 77 Vi, post-
gresql RN D ‘pgaudit. ¥ X7 X — X —DIFEIZED W T, CloudNativePG I & - THEIRNZEBMX L E
o ARV =KX=, shared_preload_libraries >6>DZ 4 77 ) OB HIERZMHE L TEHRL %3,

FRL—& =, 7 FAX—NOBHHARER TR TDF — X RX— X CHAEEEEDER L HIRE DTV E T,

EE: CloudNativePG &, i e ZIIAND T T AR —HADTRTDT —XX—AT CREATE EXTENSION®
$ X "DROP EXTENSION® 21w > R2FE{TL ¥ 9,

AT, BRXNTMEAT pgaudit AR % PostgreSQL 13 Cluster 771 A X ¥ + DT,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:13

postgresql:
parameters:
"pgaudit.log": "all, -misc"
"pgaudit.log_catalog": "off"

"pgaudit.log_parameter": "on"
"pgaudit.log_relation": "on"
storage:
size: 1Gi
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https://www.postgresql.org/docs/current/runtime-config-logging.html
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PGAudit IZ X > TGRENIEECSV /Ty PR, BD D TR Tor 7L FRICHENT X4, TSON ER
T stdout \ICV—T 4 73 NEFT,

» .logger ¥ pgaudit ICFRTEENTWVWET

o .msg ¥ record ICRREINTVET

 .record IZl¥. logging_collector B 7 k[AFkIC, fRTE Nzl a— FRENEENTVWET,
o2 L TS,

"level”: "info",
"ts": 1627394507.8814096,
"logger": "pgaudit",

msg":
"record": {
"log_time": "2021-07-27 14:01:47.881 UTC",

"user_name": "postgres",

"record",

"database_name": "postgres",
"process_id": "203",
"connection_from": "[local]",
"session_id": "610011cb.cb",
"session_line_num": "1",
"command_tag": "SELECT",
"session_start_time": "2021-07-27 14:01:47 UTC",
"virtual_transaction_id": "3/336",
"transaction_id": "0",
"error_severity": "LOG",
"sql_state_code": "00000",
"backend_type": "client backend",
"audit": {
"audit_type": "SESSION",
"statement_id": "1",
"substatement_id": "1",
"class": "READ",
"command": "SELECT FOR KEY SHARE",
"statement": "SELECT pg_current_wal_lsn()",
"parameter": "<none>"
}
1},
"logging_pod": "cluster-example-1",

La— RDEKT7 4 —L FOFEMIZOWTIE, PGAudit documentation 22 L TL 72 &\,
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https://github.com/pgaudit/pgaudit/blob/master/README.md#format
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4.21.4 zoftonOs
FRLV =R = ZDA VAR VAL o THERINE TRTOE I ISONFERTH D, logger iTZh 5
EERLE7BR 2B TREINE T, LA T, AJBER TRTOD logger fHIZRD B H T,
* barman-cloud-wal-archive : barman-cloud-wal-archive %> & [E#
* barman-cloud-wal-restore : barman-cloud-wal-restore %5 [EH%
* initdb : initdb DFETH 5
* pg_basebackup : pg_basebackup DFEFTH 5
» pg_controldata : pg_controldata DEfTH 5
e pg_ctl :pg_ctl HTa<xr ROETHS
o pg_rewind : pg_rewind DETH S
o pgaudit : PGAudit JERHERED &
» postgres . postgres f Y AX VA5 (msgld record ¥ 1XE4% D £7)
» wal-archive ! f VARV A X —Y vy —Dwal-archive 4 7a< > Fh 5
» wal-restore ! f VAR VAT A —Y v —Dwal-restore 4 7a<x> b

AR DS % £5D postgres ZRE, MO T RTDETIE, B RHERINI IR r—TEN X v&—
I msg BRESINE T,

4.22 FIEAE
CloudNativePG {%. TLS EBHEZ 44 7 4 7ICHR— b T2 XS WCHKFF SN TVE T, Cluster ZHET
51iE, ARV =X — I MR ET T,

o H——3FEER (CA) GERAE

o Y= N—FREERIC &k o TEHA SN IY — 3 — TLS GEHE

s 7547 v Mkt RREIHE

¢« VAT VMBI Ko THERENIA MY =V VLTV r—2a vy 547 2 MitHE

AR 792X —THHINZTRTOY—2 Ly b ZOEMHRIZ. 752X —DAT— X XA THER
TE%9,

CloudNativePG (& TLS REFAZFICHE L TIERICRIRT, EIC22DE— FTEEL X T,
1. **operator managed**

DEFHAEIISERICHEHL I N TET AR L — 2 — 12 X o> THFICEF X A1, CloudNativePG
WEoTERENZ CA ZHHLTBELINET

2. **user provided**
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CRERHEE AR =R —DHBTER IR, IR —ERICI =Ly b2 LTA VE-}
XN F F-CloudNativePG 13 H % H 5 % cert-manager ¥ A L %3 (LR ZSIR)

FFAZE D —ED AD CNPG DI TEMEINZINA Ty K770 —F B EIRT2Z2HTEE T,

4.221 ARL —2—EEBE—R

F 7V FTIE, ARV =X —@FE—DFF/EER L. 77472 Y —N—0D G OFEAZE I H
LEST, INHEFEHIMNCEMBIUCERTEINE T,

H—/\—I[RAE

H—N—CA>—ZL vk

ARV =X —FHCEH CA ZER L, ROF—2ZLNHT -7 Ly MIRFELE T,

e ca.crt [V —N—FIHEOKRGEICHFH XN S CAFIAE, 754 7 > b DR XFY| T sslrootcert
*LTHEREEIE T,

e ca.key @ ¥— N— SSLFAHFICHIIMNCER T 272D IS F—

H—N—TLS>—JL vk

FRL—& =1, EREN-EHEEH CA ZHHL T, X4 7 kubernetes.io/tls @ Secret IZf-1F X 4L,
AV AR AT XK 5T ssl_cert_file BX N ssl_key_file ¥ LTHHZINS L5 IR EINATWS 7
O, 7747 B ID BEWRAEL TREICHEHRTEE T,

H—N—DOKE DNS £
F7 3L FDABNTIA T, I NIz —N"—TLS > —2Z7 L v FD—FZ 72 2 DNS H— N—DRE4

ZIRETE T,

73147 MEERE

aul

i

93472 FCA—=TLy b

\J

77 AT, == CA L FILHCES CAWBERHEINE T, 7V v 78HNE. BHLIF4
7Y MERAZEEBEETE 2 X512, TRTDA VAKX AT ssl_ca_file b LTHEXNRET, 74 X—
FF—IEFL>—2 Ly MBRFEN, kubectl cnpg 77 74 VI X o THERSI NI T4 7 > Mk
BIBAHAT DI INE T,
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254 7 > b streaming_replica SEFEE

\J

FRU—& =13, ERREN-HCOEB% CA 2L T, 22— — streaming_replica ®Z7 54 7 >~ MaFHH
EHIZBHA L. XA 7 kubernetes.io/tls @ Secret ICIRFL £3., ZOFBAEIR. o594~V A4 v RAE Y
AR TE D X D12, LTV I OERSCFHIT sslecert BL U sslkey & LTHEINET,

4.22.2 31— —i2HOAEE—F
+—/\—E[BRE

RENZIG T T, 2200 — N—FEBHEZRM L, SBHEYR—Jvy—0flREDREoa Y R—3 > b
FRALTERTAZLHTEET, VI RAX—ITHAR LAY —"— TLS SFFHEZ AT 2121F. RDR5
X —R—BEETIVDEND D £7,

o serverTLSSecret . ¥ — 3— TLS ZFHHE % &1 kubernetes.io/tls X A 7D Secret D Hij, FEHE
D tls.crt F—& tls.key F—DMTBEFENTVWERLENDHH 7,

o serverCASecret . ca.crt ¥—% &1 Secret D&,

AR ARV —Z—1X, 727472 MIHZBRHEETZ 22003 — 7Ly PR EHEEERB X OEERL
£9,

EM: ConfigMap £ —Z L v b EA VAR YRARZ K> THEBIINICH*Y o — FLEZVWERIX, ¥—
cnpg.io/reload TZ7 VBT E X3, ZHLUNDOEEX. kubectl cnpg reload %7 a2~ > F2EH LT
AVAR Y22V A— P 2R0EBDHD £,

SEERHNOVWTIE, UTFESBLTLZEIWN,

|

RDT 7 ANDHBEE LET,
 server-ca.crt @ ¥ — N— TLS FEFICE S L7 CA DAEHE,
 server.crt : % — 3— TLS GFAAE DFFHE,
» server.key @ ¥ — N— TLS iFFHEDME F —,

CAAZEZ &Y —2Z 1Ly FEERLE T,

kubectl create secret generic my-postgresql-server-ca \
--from-file=ca.crt=./server-ca.crt

TLS GEfHEZEH L T —2 Ly FRERL £7,
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kubectl create secret tls my-postgresql-server \

--cert=./server.crt --key=./server.key

INHDY—2 1Ly FESHT 5 Cluster ZER L £3

kubectl apply -f - <<EOF

apiVersion: postgresql.cnpg.io/vl

kind: Cluster
metadata:

name: cluster-example
spec:

instances: 3

certificates:

serverCASecret: my-postgresql-server-ca

serverTLSSecret: my-postgresql-server

storage:
storageClass: standard
size: 1Gi
EOF

LWy 7 2&—13, Rt hied— N —fEEZ TLS SEHucHHL £9,

SEEAE N R — Y v — D)

FEEAEY R —2 v —0f ZEH L THCO B CA ZRE L, 4272 TLS ¥ — N—GEHF 24

S % IRICB Y 2 M H 2B 2 RITR L £ 9,

apiVersion: cert-manager.io/vl
kind: Issuer
metadata:
name: selfsigned-issuer
spec:
selfSigned: {}
apiVersion: vl
kind: Secret
metadata:
name: my-postgres-server-cert
labels:
cnpg.io/reload:

apiVersion: cert-manager.io/vl
kind: Certificate
metadata:

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

name: my-postgres-server-cert
spec:
secretName: my-postgres-server-cert
usages:
- server auth
dnsNames:
- cluster-example-1lb.internal.mydomain.net
- cluster-example-rw
- cluster-example-rw.default
- cluster-example-rw.default.svc
- cluster-example-r
- cluster-example-r.default
- cluster-example-r.default.svc
- cluster-example-ro
- cluster-example-ro.default
- cluster-example-ro.default.svc
issuerRef:
name: selfsigned-issuer
kind: Issuer

group: cert-manager.io

my-postgres-server-cert L WO ZHATDT —27 Ly M, DBERTXTD T 7 £ L% & cert-manager
WEoTEREN, RDXIICT7IAX—OBRTEET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
certificates:
serverTLSSecret: my-postgres-server-cert
serverCASecret: my-postgres-server-cert
storage:
size: 1Gi

cert-manager ZfEH L TH—N— 27 54 7> L OO CA LAEHE% cluster-example-cert-manager.yaml
MLBE~=7 A P CTEET2EE2LHZROT2 N TEXT,

138 FA4E ZDHARICDOWVWT




CloudNativePG, J1)—X 1.18.0

73147 MEERE

aul

BEICHL T, 22077072 MERAEZRMHL. SAEYR—2v—0f ®

hashicorp vault

REDBMED Y R—2 P EFHLTERT A D TEES, VAXLCARBHLTZ 5X&%—0D
7547 Y VIEBHERZMEE T 21213, RDONRTRXA—R—ZIEETILENLHH T,

e replicationTLSSecret : 1 —# — streaming_replica ®2 74 7 >~ MilHE % &1 kubernetes.
io/tls XA 7D Secret DL, EHED tls.crt F— ¥ tls.key F—DMAHBEFTN TV B HEN
HYHFET,

» clientCASecret : 7 74 7> MEIAEDOMEEICHFH X415 CA D ca.crt ¥ —% & Secret D,

IR AL —&R—1F, = AN—FFHEBICEE#ET 2 200> — 27 Ly MR EHEEERBIOCEHELE T,

AR 79 AX-ZT 747 b CAMEREFHIETZ W=D, kubectl cnpg certificate ZFEH LTV 5
A7V MEAEZER T EE A

AR: ConfigMap > — 2L v b EA VAR A X o THEHBIICH*Y 0 — F LEEWEEIX, F—
cnpg.iofreload TZ XV ZBMTEF T, ZALANDEGEIZ. kubectl cnpg reload %7 2~ > RZ2fFH LT
A VARV AR )B—RTEREDRHD T,

SEEAE Y R — Y v — D)

T ITiR BERENFR—Yv—DfIZ ML THCESY CA ZFE L, BER TLS ¥ — N —GEE 2 £k
T HTRICE T A flE LA ERL T,

apiVersion: cert-manager.io/vl
kind: Issuer
metadata:
name: selfsigned-issuer
spec:
selfSigned: {}
apiVersion: v1
kind: Secret
metadata:
name: my-postgres-client-cert
labels:
cnpg.io/reload: ""

RDR—=J1ZFK )
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HIDR=I D 5 DHEE)

apiVersion: cert-manager.io/vl
kind: Certificate
metadata:
name: my-postgres-client-cert
spec:
secretName: my-postgres-client-cert
usages:
- client auth
commonName: streaming replica
issuerRef:
name: selfsigned-issuer
kind: Issuer

group: cert-manager.io

my-postgres-client-cert WIS ZHTDI —27 L v M, DERTXTD T 7 £ L% &L cert-manager
WEoTEREN., RDEIHICTIFIRRXR—0ESBTEE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
certificates:
clientCASecret: my-postgres-client-cert
replicationTLSSecret: my-postgres-client-cert
storage:
size: 1Gi

cert-manager Z{EFRA L TH—N—CI5147 > FOEAD CA LIFAEZ EIET 32 A 6.
cluster-example-cert-manager.yaml fLE~ =7 = A MIH D 3,

4.23 V547 >k TLS / SSL &%

CloudNativePG R L —&X —ik, H—"—fll& 754 7> MITOEIEFHDIES/L ¥ FEEEOW /5T TLS /
SSL 23 2 XS5 I ENTWVWE S, CNPG AL —&X—ZHH L TEREI N2 5 A &Z—121F. TLS
2547 FiEBHERER L TEBHR T 270D (CA) 2MYELTWE T, kubectl D cnpg 777
AENLT, RRAV—FEFHTA2RODICZ—F —DOFFHFEHTE2HLWTLS 794 7 > Mkl
HERITTEZET,

TLS /SSL EFAZEZ N U CERBEES 5 12i3. ROFIEE SR L TL 72X W, 2,

cluster-example-pg-hba.yaml
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YTz AMRHHLTIIRR—% A YA —L L= E2HHRE LTWET, BRSNS XA 40K
WEAUE, 207 740k app WO —HF—DPITE TS app T — X N—AZHIMNSERLE T (20
FRHI1Z bootstrap £ 27 > a2 D initdb R TEETEE9),

4.23.1 # L L\GEERE DRIT

RD &SI, cluster-example PostgreSQL 77 5 A X —T app L — ¥ — DIEIAZEERERTE £ 5,

kubectl cnpg certificate cluster-app \
--cnpg-cluster cluster-example \

--cnpg-user app

R L CAEE 2R TE X7,

kubectl get secret cluster-app \
-0 jsonpath="{.data[tls\.crt]}" \
| base64 -d | openssl x509 -text -noout \
| head -n 11

H77

Certificate:
Data:
Version: 3 (0x2)
Serial Number:
5d:e1:72:8a:39:9f:ce:51:19:9d:21:ff:1e:4b:24:5d
Signature Algorithm: ecdsa-with-SHA256
Issuer: OU = default, CN = cluster-example
Validity
Not Before: Mar 22 10:22:14 2021 GMT
Not After : Mar 22 10:22:14 2022 GMT
Subject: CN = app

CEDOEEBH, TLS 794 7 MEAZERET 7 40 FT o0 HEDERM: £ . PostgreSQL D L —H —$41Z
S 2 Hflize CN TERE L E T, 24X, pg_hba.conf ® hostssl T + ViZ cert FRFETEERTEH
T3=DICHETT,

4.23.2 TLSEERAZ N LT-EHEDOT X +
iz, CloudNativePG 27 7 A X — 2T BT EI IA 7 N7 TV —2a v EERLT, 20774
7Y MFHEE T A MLE T,

cert-test.yaml L WIHRDIY =T 2 A NI, T—ER—RATZ FAX—PETEINTNVSD L [FULHZE
MICT AT TV r—2a v Z2EHLTTERY F2IELL T,
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apiVersion: apps/vl
kind: Deployment
metadata:
name: cert-test
spec:
replicas: 1
selector:
matchLabels:
app: webtest
template:
metadata:
labels:
app: webtest
spec:
containers:
- image: ghcr.io/cloudnative-pg/webtest:1.6.0
name: cert-test
volumeMounts:
- name: secret-volume-root-ca
mountPath: /etc/secrets/ca
- name: secret-volume-app
mountPath: /etc/secrets/app
ports:
- containerPort: 8080
env:
- name: DATABASE_URL

value: >

- name: SQL_QUERY
value: SELECT 1
readinessProbe:
httpGet:
port: 8080
path: /tx
volumes:
- name: secret-volume-root-ca
secret:
secretName: cluster-example-ca
defaultMode: 0600

RDR—=J1ZHK )
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(BIDR—T 5 D x)

- name: secret-volume-app
secret:
secretName: cluster-app
defaultMode: 0600

Z D Pod 1%, CloudNativePG AL —&X -2V EH T 5> —7 Ly b2V PLETD,
e sslcert: TLS 7 74 7 ¥ b D/NBHAEHE
o sslkey: TLS 7 5 4 7 > b ilBAZE DM

e sslrootcert . 4 Y ARV ADID ZEALT 2 /=Dl X 33— N— EDREAEICE Y L7 TLS
FRRE SRR &
Ihnid, psql (BX U pgbench @ & 5 i) libpg R—ZAD 7 7V & — 3 >) 53 Postgres 7 — XX —
ZAND TLS B LG 2 ML T 2 72D ER T 7 4L DV Y —RABERT 2 =D T,

77 4V h T, psql ZFED L —H —D~/.postgresql 7 4 L' 7 N TIEHZE 2R L £ I35, sslkey.
ssleert, sslrootcert & 7> a Y 2 L T, libpq ZIESLRMOEREDOGMICRA > FTE%d, Lo
7 7 A VDOWER, kubectl D cnpg 77 74 Y EH L TUENICER I NS —2 Ly PholiEsh
£9,

TV r—arE7r7ul LET,

kubectl create -f cert-test.yaml

Rz, AE L7z Pod % PostgreSQL 27 4 7> s & LT L. fER L7z TLS GERAE % L T SSL £kt
CEREERMEE L £ 9
FeZR— AP = NZEFETEZLEZT TV 5= a VOERFERTETVWS Z L BHERT 2 L 512, #E
R TETVET,
Pod ®a > 7 FHNTHEER D bash T L. RERA T a VEMEHLTpsql 2FEITT522i12&b,

B RERET 2 Z L AR TX £3, PostgreSQL ¥ — N— X, FiAE ZA[AE/ Kubernetes ¥ — Y 2 &7
LTRMENET, psql av Y FE2RA Y PLT, 2OV —L R L 3,

kubectl exec -it cert-test -- bash -c "psql
sslkey=/etc/secrets/app/tls.key sslcert=/etc/secrets/app/tls.crt
sslrootcert=/etc/secrets/ca/ca.crt host=cluster-example-rw.default.svc dbname=app

user=app sslmode=verify-full -c select version();"

Hy

version

PostgreSQL 15.1 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.3.1 20191121 (Red Hat
8.3.1-5), 64-bit
(1 row)
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424 77V r—a h oI B
77V —a &, U Kubernetes 7 7 A X —N® CloudNativePG (2 & o TER S iz 3 — B 2 TEIfE
TH5IEICHRoTVWET,

* [cluster name]-rw

e [cluster name]-ro

* [cluster name]-r

CN5DHY—E X Kubernetes 7 5 X2 —IC L > TREICEEIN.
:ref: “microservice® X 4 F<microservice 2 A4 7> TiBHI N TWAERDORIE P 2REEL £7,

EVbk: 77V =2 ar TN —ERZHH L. FHED PostgreSQL A > A & ¥ AT ERREE L 72
W RS BEIDLET, BEREZT IR —OEMARAPICEE XN AHESELD D 5,

NSO —LRIX, ROFETT )V r—aryTHEATEET,
o DNS fi#k
IR A

PostgreSQL #5532 720 DEBIEHRICIZ, IRV —X -1k o TERI N —27 Ly FE2EHTE
e

EE: ARV —& =&, [cluster name]-any £\ D ZHEIDFIDH —E ZARER L FF, 2DV —E R,
PostgreSQL 4 ¥ A& Y ZADMH ZEH T 27 DICNECHEHENE T, 77V r— a v CEEGH
FT2ZEIEEINTVER A,

4.24.1 DNS &R

Kubernetes DNS %+ —E A ZHH LT, FFEDY —N"—% KA >V P TEF T, AL —&—I1% Kubernetes
DNS 4 — b 2%ZRQREY LET, 77V 7 —3 a ) PostgreSQL 7 7 A X — ¥ R CARIZERICT 704 X
NTWBHE, Y—ERDAFZMHL TINZITS e TEE T, PostgreSQL 7 7 2 X —H3 Al D44
=R D 56, BB T service-name.namespace-name Z#HHTE £3,

DNS &, #REZN2BHTTETT,
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4.24.2 IBETH

R¥

PostgreSQL 7 7 A X = EENZ D LR CAFZEMIC T TV r—Ya vz 7 a4 3358, RBEAK
HHLTT —XR—RIHHTH LD TEXT,

72 ¥ %13, PostgreSQL 27 7 A X — DA pg-database TH2 L LET, 77V — a ¥ TROERE
EREHHTEET,

¢ PG_DATABASE_R_SERVICE_HOST : #tAH D BH Y — 27 10— FD TR TD PostgreSQL f ¥ A XV A%
B3P —L2DIP7 KL X

o PG_DATABASE_RO_SERVICE HOST: 7 7 AX—DFTRTDKRY NARXIUNA LT Y h%ERL TS
H—L2DIP7 FL X

o PG_DATABASE_RW_SERVICE_HOST : 7 9 AX—DTSAIVA VARV AZIETI—LADIP 7 K
L2

4.24.3 TE
PostgreSQL A XL —& —iX, 7784 3253 XTD PostgreSQL 27 7 A X —IZx LT 2 DD basic-auth
RATDI =T Ly FRAERLET,

¢ [cluster name]-superuser

¢ [cluster name]-app

=7Vl v MZlE, FhFhNpostgres T—H — 2 T —AR—XADFAEED L —V —%4, RAV—K, B
K OEZEFRD pepass file BEENTOVE T,

-app ERIEHIL. PostgreSQL 27 7 AX —IZ#E#i T2 7 SV r—> a Y THAT I HELD D 5,
-superuser [ ZEHHMN TOAHHEINDS Z 2 IZHR>TWVWE T,

4.25 FGS—1) 0T
CloudNativePG /¥, Pooler CRD %/ L T. PostgreSQL D& b —klsA—T> Y — 27— 7 —D
1 DOTH%

PgBouncerIntegrationStatus ZER LIk 77—V > F 24 74 7 THR—PLTVET,

ffiHICE 5 &, CloudNativePG @ Pooler \&, 7 7'V o —3 a » & PostgreSQL —E X (rw H—¥E AR
) OfIC®d % PgBouncer Ky FDOFTFaAThHD, FED R — 7 7 TREKATRERATAEDEWT —
BAR—=RATFI7EALAYV— 2FRL %7,
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4251 7—FTUF ¥

RDOBE. PgBouncer IZHD L T—EAR—RAT7 7 AL A Y —DEAICEID, AL AT —I—F A T7DB
Mmo7 1L —FD X512, CloudNativePG D7 —F 7 7 F ¥ BED XS RXEDL I ZEHALTVWET, 77
U —3 a3, PostgreSQL 77 4 < VU H— B RICEREREK T 2D D 12, PgBouncer DD Y — b2
WEHTE 2 K512k, BFEOEGE BHAIH LT, PostgreSQL D7 3 —< > 2k VY Y — 2 EH %A
LxEET,

Kubernetes service for PgBouncer on the PostgreSQL Primary

PgBouncer PgBouncer PgBouncer

Database Access Layer

Kubernetes service for the PostgreSQL Primary

— amm e e e
- -

L - =~ -
BN  PostgreSQL PostgreSQL
Standby Standby

11: Applications writing to the single primary via PgBouncer

Database Layer

PostgreSQL
Primary

4252 V14U R2—Fh

CloudNativePG %° PgBouncer 7'— Z — % 52353 2 5k 2 @t 3 2 I b 2 515, BT,

apiVersion: postgresql.cnpg.io/vl
kind: Pooler
metadata:
name: pooler-example-rw
spec:
cluster:
name: cluster-example

RDOR=J1ZF L)
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(BIDR—T 5 D x)

instances: 3
type: rw
pgbouncer:
poolMode: session
parameters:
max_client_conn: "1000"
default_pool_size: "10"

BE: /-5 %% FICATEENDZ 5 AX -4 —BLRWTL ZEW,

ZHUE. cluster-example ¥ IMEZ4L 3 Postgres Cluster V Y — ZIZHIEIC BT H 4, FrAH D /&
ABY—VE R (rw, L7235 T cluster-example-rw ) %1873 pooler-example-rw ¥ FEIZNZH LW
Pooler UV Y —RAZEM L £,

Pooler (&, Postgres 7 7 A X — L [A CHAHIZEMICDH 2 0EHHH £3, T,
latest stable image of PgBouncer 2517 L, session

TR E N, 22K 1000 HOERZZ T ANE T, 77 4L b DT =¥ A & PostgreSQL [AllF
T3,

BE: Pooler 13 PgBouncer IZ % 7 4 — )Ny VT —EARN—ZADAZHRELET, 2D, 77347V
k2 B XINTAEHLFHND TR TDINT X — & —1% PostgreSQL H— N—IZHRk XL E 3 ( ["Section
[databases]" in PgBouncer’s documentation](https://www.pgbouncer.org/config.html#section-databases) % Z &

LTLEZEW),

& 512, CloudNativePG (&, PgBouncer THH SN MR T » A L2 &L 7 —F — R UCARTIOS —27 Ly
k& BEIICIERL L £ 55

4253 T—5—=D)YY=2DZ147H147I
Pooler V YV — Rk Cluster EE DY Y —RATWEHH FEA, —F7 =1, BEWIGCTFHTIERT 5
X oTWVWET, X5IZ, PostgreSQL 7 7 AR —Z L IO T — 7 — % BETE 3,

FEITARXEBER Z 213, Cluster & Pooler VY —ZAD T4 7H AL ZHUIFHRAEMYL L TWAZ T,
Cluster DHIFRILX. Pooler ® HENHIRZ EKE T, ZDHHFEEETT,

EBE: Pooler YD XS IHRET 2R HREL/-DT, AR 7Y —F T 7 F v DR THELICHETY, 7—
T—DRNTFTAR—, B—D S =5 %07 7R X —, FREFERDOS—F7 %> 72%— (D
Fh, 7V —2arl izl D) PEOILNLTEET,
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4254 X7«
PgBouncer 7’— 37—, 77—V DI 547 b (7T Vr—>ay) e —r— (PostgreSQL) {HID i
75T, TLS #EHE N L8555 OGSk D CloudNativePG ¥R — b & B#EICHEEINE T,

BRIZIE, PgBouncer & PostgreSQL H— N—DaEAE Z HEIHNCHAH L £3, EHIVTLS 2794 7V b
FFRAEERAE % L T PostgreSQL — N—IZHEHt L. 7574 7 ¥ b D RRAY — REBAED 72 D1 auth_query
PEFLET (UUTO BIEEDER 2218),

a7 Fid pgbouncer ¥ AT AL —H —¥ LTHFEITE4L, pgbouncer 7 —XR—ZAAND 7T 7+ AL, peer
WAEZ N Lie v — Vi M L TO ARSI NE T,

SEERE
77 4L hTl&. PgBouncer 7'— 7 =327 7 AX—HOHEVMEH T 3 O LA CAEHAE ZH L % 325,
=P —NINLOHFERMET I, =7 -B3ROEAD> -7 Ly P EZFANET,
1. HAGER
2.TLS
3. %M
TERRGE, HHT2RERD2FEOF—2HLET, ThHDOXF—FRDLEHTT,
e tls.crt
« tls.key

LMo T, ZOY—2L v FrETLSY—2Ly b2 LTV, ZI0BIEHDZ IR TEET,

4.25.5 533
INZAT)— RAR—ZXDFBEEX. CloudNativePG @ PgBouncer D2 74 7> b THR— b XN TWEHE—DF
HETI,

NEREICIE, 5E2251% PgBouncer @ auth_user 3 X F auth_query 4 7> a VITKIFL TV E 3, BRI
B, ARV =X —EROZ L ZITVWET,

* PostgreSQL #—N—|Z cnpg_pooler_pgbouncer ¥\ {EH#Ea — — B ERR L 3

* postgres 7 —AXN—RIV vy 77 v TR Z/ER L. cnpg_pooler_pgbouncer L—H —IZ5EITHE
Rzf5 L %3 (PoLA)

s 2DV —D TLS AFHZEZHITLE T
» cnpg_pooler_pgbouncer % auth_user ¥ L CiREL ET

o TLS GEHHE 2 {#FH L T PostgreSQL H— N —1Z%f L T cnpg_pooler_pgbouncer %#iRiE$ % & 51
PgBouncer Z % L £ 3

L]

AR T =7 —=EENT R TW AW 2T 2, EE2 I RXTHIBRL 5
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BE: HMEHDY—27L v b ERELESES. AL —&2—137— 5 —%2HEMNITHEE LER A

MEDOS =271y b EIEELEGEC S -7 —%2FHTHETIICNE, 7I79RX—APLRDI L) BE
T30 ERHD T,

RN, O— N2 BT 2 RERDH D £,

CREATE ROLE cnpg_pooler_pgbouncer WITH LOGIN;

R, 7TV r—varyF—AR—RZ¥IZ, cnpg_pooler_pgbouncer I[Z#5%i 3 2 MR E 5L £ 3,

GRANT CONNECT ON DATABASE { database name here } TO cnpg_pooler_pgbouncer;

BRI, 7TV 5 —2a T —RR=—RHE L, E7 TV r—a T —EAR—AMERIET 7 > 7
YarvEERLET,

CREATE OR REPLACE FUNCTION user_search(uname TEXT)
RETURNS TABLE (usename name, passwd text)
LANGUAGE sql SECURITY DEFINER AS
SELECT usename, passwd FROM pg_shadow WHERE usename=$1;;

REVOKE ALL ON FUNCTION user_search(text)
FROM public;

GRANT EXECUTE ON FUNCTION user_search(text)
TO cnpg_pooler_pgbouncer;

4256 Ry RTF>FL—F
Pooler VY — XD template £ 27> a Y TRy FFv 7L — MEEZRHTE TS, FMIZAPIY 7 7
L > A D “PoolerSpec section <api_reference.md#PoolerSpec>"__ # S L TL 72X\,

TYTL—=b2EHLT. Ry P/ —RDT 74 =T 4 N—NETVFT T 4 =T 4 =)L
., Ry FEEHICHERTEE S, 7740 T, 27713 gher.io/cloudnative-pg/pgbouncer
DARXA=VEFHLETD,

Z 2T, PodAntiAffinity #f5E T % 7 — 7 — Dl :

apiVersion: postgresql.cnpg.io/vl
kind: Pooler
metadata:
name: pooler-example-rw
spec:
cluster:

name: cluster-example

RDR—J1ZH )
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(BIDR—T 5 D x)

instances: 3
type: rw

template:
metadata:
labels:
app: pooler
spec:
containers: []
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
- pooler
topologyKey: "kubernetes.io/hostname"

EIR: .spec.template.spec.containers 1% “PodSpec DET 4 —)L R TH 572, EE L WHEIXHRK
WO WCRETZ2REDND D £3, .spec.template.spec.containers Wi E SN TWHEWES, v =7 X b
ZEAL &5 & L7k &1 kubernetes api-server (I XD L7 — %KL £,

TITR VY—REREL. AT HEBEEET 50 2RLET,

apiVersion: postgresql.cnpg.io/vl
kind: Pooler
metadata:
name: pooler-example-rw
spec:
cluster:
name: cluster-example
instances: 3
type: rw

template:
metadata:
labels:
app: pooler
spec:
containers:
- name: pgbouncer

RDR—J12Hi )
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(BIDR—T 5 D x)

image: my-pgbouncer:latest
resources:
requests:
cpu: 0.1
memory: 100Mi
limits:
cpu: 0.5
memory: 500Mi

4.25.7 5% (HA)

Kubernetes DB D BT T, H—DA VARV RAFERIBEBORY RTEITTLELD1C7— 5 — 2K

TEFET, NXNY—E 212X D, PgBouncer #FEIT L TCWAHHAIEELR Ry RIZZFA4 7 v
VR LTI NE T,

E: AT IR T I F v DEBIEOEBDO T RNA T T4 =V =V ICERDBEEE. *v b
=7k y FITHRELTLEI WV, L RE, V=Y 2 TEITEINTVWE T SV =y a vh, V-
3 THEITENTWS PgBouncer IZHft L, V' —> 1 D PostgreSQL 774 <V &Z KA~ ML TWEE
BxFEZET,

NN

4.25.8 PgBouncer D4+ S>3 >

F VL — & —3 configuration options for PeBouncer DIFE A X ZEBMT 2720, ZNLoDY 7Ly FDA
EEETEET,

& ARV =R —@FBA T a VEMEELIRWD, &4 T a YOEERIEL K RET 20EDND
R

= @

IR, HRAZ<A XDFFA]ENTWS PgBouncer 4 7> a DU A MERLET, TALIUIE, ZD
FFPED/RT X —X—D PgBouncer RF 2 XY "DV Y IREENTOVET, Z I THRICHT D DR WVERD |
7 7 # L MEI PgBouncer 12 & » THEBRRE IN/ZETT,

¢ application_name_add_host
e autodb_idle_timeout

¢ client_idle_timeout

client_login_timeout

default_pool_size

disable_pgexec
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https://www.pgbouncer.org/config.html
https://www.pgbouncer.org/config.html#application_name_add_host
https://www.pgbouncer.org/config.html#autodb_idle_timeout
https://www.pgbouncer.org/config.html#client_idle_timeout
https://www.pgbouncer.org/config.html#client_login_timeout
https://www.pgbouncer.org/config.html#default_pool_size
https://www.pgbouncer.org/config.html#disable_pqexec
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idle_transaction_timeout

ignore_startup_parameters .

ICEMEN % $-CNP THE

log_connections
log_disconnections

log_pooler_errors

log_stats 7 7 4L b TIXHER) (0

extra_float_digits,options

). BUR®D MonitoringConfiguration 22 ¥ a > CitBH$ % X 51T Prometheus =7 AR — MZ k-

THEDINE XN TWBIGE

max_client_conn
max_db_connections
max_user_connections
min_pool_size
query_timeout
query_wait_timeout
reserve_pool_size
reserve_pool_timeout
server_check_delay
server_check_query
server_connect_timeout
server_fast_close
server_idle_timeout
server_lifetime
server_login_retry

server_reset_query

server_reset_query_always

server_round_robin
stats_period
tcp_keepalive
tcp_keepent
tcp_keepidle

tcp_keepintvl
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https://www.pgbouncer.org/config.html#idle_transaction_timeout
https://www.pgbouncer.org/config.html#ignore_startup_parameters
https://www.pgbouncer.org/config.html#log_connections
https://www.pgbouncer.org/config.html#log_disconnections
https://www.pgbouncer.org/config.html#log_pooler_errors
https://www.pgbouncer.org/config.html#log_stats
https://www.pgbouncer.org/config.html#max_client_conn
https://www.pgbouncer.org/config.html#max_db_connections
https://www.pgbouncer.org/config.html#max_user_connections
https://www.pgbouncer.org/config.html#min_pool_size
https://www.pgbouncer.org/config.html#query_timeout
https://www.pgbouncer.org/config.html#query_wait_timeout
https://www.pgbouncer.org/config.html#reserve_pool_size
https://www.pgbouncer.org/config.html#reserve_pool_timeout
https://www.pgbouncer.org/config.html#server_check_delay
https://www.pgbouncer.org/config.html#server_check_query
https://www.pgbouncer.org/config.html#server_connect_timeout
https://www.pgbouncer.org/config.html#server_fast_close
https://www.pgbouncer.org/config.html#server_idle_timeout
https://www.pgbouncer.org/config.html#server_lifetime
https://www.pgbouncer.org/config.html#server_login_retry
https://www.pgbouncer.org/config.html#server_reset_query
https://www.pgbouncer.org/config.html#server_reset_query_always
https://www.pgbouncer.org/config.html#server_round_robin
https://www.pgbouncer.org/config.html#stats_period
https://www.pgbouncer.org/config.html#tcp_keepalive
https://www.pgbouncer.org/config.html#tcp_keepcnt
https://www.pgbouncer.org/config.html#tcp_keepidle
https://www.pgbouncer.org/config.html#tcp_keepintvl
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¢ tcp_user_timeout

¢ verbose

PgBouncer #D 71 X &< A4 XU,

.spec.pgbouncer.parameters < v 7|

- ==

-H 5

FcEHEZAENE T,
ARV =R =37 =7 —(HOEEIRIG L, TXTD PgBouncer {4 > A X ¥ 3% — b R % Hlf8 312
EH IR EZ Y e — F LT,

EE: TNTOD PgBouncer Pod 1&. fEHRD T X =X —12HEDETHUBRICRD ET, ZhbDs
TRA—R—ITAD DD B b, T—F—2f=DRENREL T BN HD X7, BEFE. 7> 3
COEZRIEL FEA,

4259 E=R2)>J

Pooler ® PgBouncer £#%121X, 7 7 #+ /L + @ Prometheus T2 AR — X —fE L TOE T,
e SHOW LISTS (L7 4 v 7 R ! cnpg_pgbouncer_lists )

* SHOW POOLS (7L 7 4 v 7 R : cnpg_pgbouncer_pools )
* SHOW STATS (L 7 4 v 7 A ! cnpg_pgbouncer_stats )

CloudNativePG A > 2 & ¥ R L [ARfIZ, =27 AR —% =13 PgBouncer #FE(TLTWVWA &Ky FDKR— b 9127

THEITSN, Go 7V XA LZHETEX MY v 78 RHELEYT (FL 74 v 7 X go_*), RDA<TYF
ZfEH LT, PgBouncer #FEITLTWAKRyY RTCLIV RAKR—KXR—%T Ny FTEET,

kubectl exec -ti <PGBOUNCER_POD> -- curl 127.0.0.1:9127/metrics

cnpg_pgbouncer X kU w7 OH I

# HELP cnpg_pgbouncer_collection_duration_seconds Collection time duration in seconds

# TYPE cnpg_pgbouncer_collection_duration_seconds gauge

cnpg_pgbouncer_collection_duration_seconds{collector="Collect.up"} 0.002443168

# HELP cnpg_pgbouncer_collections_total Total number of times PostgreSQL was.
—accessed for metrics.

# TYPE cnpg_pgbouncer_collections_total counter

cnpg_pgbouncer_collections_total 1

# HELP cnpg_pgbouncer_last_collection_error 1 if the last collection ended with.,
—error, 0 otherwise.

RD_R—=J1ZHK )
4.25. ®\RT—-V>T
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# TYPE cnpg_pgbouncer_last_collection_error gauge

cnpg_pgbouncer_last_collection_error 0

# HELP cnpg_pgbouncer_lists_databases Count of databases.

# TYPE cnpg_pgbouncer_lists_databases gauge

cnpg_pgbouncer_lists_databases 1

# HELP cnpg_pgbouncer_lists_dns_names Count of DNS names in the cache.

# TYPE cnpg_pgbouncer_lists_dns_names gauge

cnpg_pgbouncer_lists_dns_names 0

# HELP cnpg_pgbouncer_lists_dns_pending Not used.

# TYPE cnpg_pgbouncer_lists_dns_pending gauge

cnpg_pgbouncer_lists_dns_pending 0

# HELP cnpg_pgbouncer_lists_dns_queries Count of in-flight DNS queries.

# TYPE cnpg_pgbouncer_lists_dns_queries gauge

cnpg_pgbouncer_lists_dns_queries 0

# HELP cnpg_pgbouncer_lists_dns_zones Count of DNS zones in the cache.

# TYPE cnpg_pgbouncer_lists_dns_zones gauge

cnpg_pgbouncer_lists_dns_zones 0

# HELP cnpg_pgbouncer_lists_free_clients Count of free clients.

# TYPE cnpg_pgbouncer_lists_free_clients gauge

cnpg_pgbouncer_lists_free_clients 49

# HELP cnpg_pgbouncer_lists_free_servers Count of free servers.

# TYPE cnpg_pgbouncer_lists_free_servers gauge

cnpg_pgbouncer_lists_free_servers 0

RDR—=J1ZHK )
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# HELP cnpg_pgbouncer_lists_login_clients Count of clients in login state.

# TYPE cnpg_pgbouncer_lists_login_clients gauge

cnpg_pgbouncer_lists_login_clients 0

# HELP cnpg_pgbouncer_lists_pools Count of pools.

# TYPE cnpg_pgbouncer_lists_pools gauge

cnpg_pgbouncer_lists_pools 1

# HELP cnpg_pgbouncer_lists_used_clients Count of used clients.

# TYPE cnpg_pgbouncer_lists_used_clients gauge

cnpg_pgbouncer_lists_used_clients 1

# HELP cnpg_pgbouncer_lists_used_servers Count of used servers.

# TYPE cnpg_pgbouncer_lists_used_servers gauge

cnpg_pgbouncer_lists_used_servers 0

# HELP cnpg_pgbouncer_lists_users Count of users.

# TYPE cnpg_pgbouncer_lists_users gauge

cnpg_pgbouncer_lists_users 2

# HELP cnpg_pgbouncer_pools_cl_active Client connections that are linked to server.
—.connection and can process queries.

# TYPE cnpg_pgbouncer_pools_cl_active gauge

cnpg_pgbouncer_pools_cl_active{database="pgbouncer",user="pgbouncer"} 1

# HELP cnpg_pgbouncer_pools_cl_cancel_req Client connections that have not forwarded.
—.query cancellations to the server yet.

# TYPE cnpg_pgbouncer_pools_cl_cancel_req gauge

cnpg_pgbouncer_pools_cl_cancel_req{database="pgbouncer",user="pgbouncer"} 0

RDR—=J1ZHK )
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# HELP cnpg_pgbouncer_pools_cl_waiting Client connections that have sent queries but.
—-have not yet got a server connection.

# TYPE cnpg_pgbouncer_pools_cl_waiting gauge
cnpg_pgbouncer_pools_cl_waiting{database="pgbouncer",user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_maxwait How long the first (oldest) client in the queue.
—has waited, in seconds. If this starts increasing, then the current pool of servers.
—~does not handle requests quickly enough. The reason may be either an overloaded.
—server or just too small of a pool_size setting.

# TYPE cnpg_pgbouncer_pools_maxwait gauge
cnpg_pgbouncer_pools_maxwait{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_maxwait_us Microsecond part of the maximum waiting time.
# TYPE cnpg_pgbouncer_pools_maxwait_us gauge

cnpg_pgbouncer_pools_maxwait_us{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_pool_mode The pooling mode in use. 1 for session, 2 for.
—transaction, 3 for statement, -1 if unknown

# TYPE cnpg_pgbouncer_pools_pool_mode gauge

cnpg_pgbouncer_pools_pool_mode{database="pgbouncer" ,user="pgbouncer"} 3

# HELP cnpg_pgbouncer_pools_sv_active Server connections that are linked to a client.

# TYPE cnpg_pgbouncer_pools_sv_active gauge

cnpg_pgbouncer_pools_sv_active{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_sv_idle Server connections that are unused and.

—immediately usable for client queries.

# TYPE cnpg_pgbouncer_pools_sv_idle gauge

cnpg_pgbouncer_pools_sv_idle{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_sv_login Server connections currently in the process of.
—logging in.

RDR—=J1ZHK )
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# TYPE cnpg_pgbouncer_pools_sv_login gauge

cnpg_pgbouncer_pools_sv_login{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_sv_tested Server connections that are currently running.
—,either server_reset_query or server_check_query.

# TYPE cnpg_pgbouncer_pools_sv_tested gauge
cnpg_pgbouncer_pools_sv_tested{database="pgbouncer",user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_sv_used Server connections that have been idle for more.
—»than server_check_delay, so they need server_check_query to run on them before they.
—can be used again.

# TYPE cnpg_pgbouncer_pools_sv_used gauge

cnpg_pgbouncer_pools_sv_used{database="pgbouncer" ,user="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_avg_query_count Average queries per second in last stat.
—period.

# TYPE cnpg_pgbouncer_stats_avg_query_count gauge

cnpg_pgbouncer_stats_avg_query_count{database="pgbouncer"} 1

# HELP cnpg_pgbouncer_stats_avg_query_time Average query duration, in microseconds.

# TYPE cnpg_pgbouncer_stats_avg_query_time gauge

cnpg_pgbouncer_stats_avg_query_time{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_avg_recv Average received (from clients) bytes per.

—,second.

# TYPE cnpg_pgbouncer_stats_avg_recv gauge

cnpg_pgbouncer_stats_avg_recv{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_avg_sent Average sent (to clients) bytes per second.

# TYPE cnpg_pgbouncer_stats_avg_sent gauge

cnpg_pgbouncer_stats_avg_sent{database="pgbouncer"} 0

RDR—=J1ZHK )

4.25. #ERT—-) T 157




CloudNativePG, 1J1)—2X 1.18.0

(HTDR—T 5 DFEX)

# HELP cnpg_pgbouncer_stats_avg _wait_time Time spent by clients waiting for a server,
in microseconds (average per second).

# TYPE cnpg_pgbouncer_stats_avg_wait_time gauge

cnpg_pgbouncer_stats_avg_wait_time{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_avg_xact_count Average transactions per second in last.
-,stat period.

# TYPE cnpg_pgbouncer_stats_avg_xact_count gauge

cnpg_pgbouncer_stats_avg_xact_count{database="pgbouncer"} 1

# HELP cnpg_pgbouncer_stats_avg_xact_time Average transaction duration, in.
—microseconds.

# TYPE cnpg_pgbouncer_stats_avg_xact_time gauge

cnpg_pgbouncer_stats_avg_xact_time{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_total_query_count Total number of SQL queries pooled by.

—»pgbouncer.

# TYPE cnpg_pgbouncer_stats_total_query_count gauge

cnpg_pgbouncer_stats_total_query_count{database="pgbouncer"} 3

# HELP cnpg_pgbouncer_stats_total_query_time Total number of microseconds spent by.
—.pgbouncer when actively connected to PostgreSQL, executing queries.

# TYPE cnpg_pgbouncer_stats_total_query_time gauge

cnpg_pgbouncer_stats_total_query_time{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_total_received Total volume in bytes of network traffic.

—received by pgbouncer.

# TYPE cnpg_pgbouncer_stats_total_received gauge

cnpg_pgbouncer_stats_total_received{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_total_sent Total volume in bytes of network traffic sent.

—by pgbouncer.

RDR—=J1ZHK )
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# TYPE cnpg_pgbouncer_stats_total_sent gauge

cnpg_pgbouncer_stats_total_sent{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_total_wait_time Time spent by clients waiting for a.

-,server, in microseconds.

# TYPE cnpg_pgbouncer_stats_total_wait_time gauge

cnpg_pgbouncer_stats_total_wait_time{database="pgbouncer"} 0

# HELP cnpg_pgbouncer_stats_total_xact_count Total number of SQL transactions pooled.

—by pgbouncer.

# TYPE cnpg_pgbouncer_stats_total_xact_count gauge
cnpg_pgbouncer_stats_total_xact_count{database="pgbouncer"} 3

# HELP cnpg_pgbouncer_stats_total_xact_time Total number of microseconds spent by..
—.pgbouncer when connected to PostgreSQL in a transaction, either idle in transaction.
—,0r executing queries.

# TYPE cnpg_pgbouncer_stats_total_xact_time gauge

cnpg_pgbouncer_stats_total_xact_time{database="pgbouncer"} 0

Clusters DIFE L EHRIC. Prometheus XL —42—0DfF| Z#EA L TWRIBEEIX. XD
PodMonitor

PEBELTRED S — 5 %A LAY TR L5 ITHRTE T,

apiVersion: monitoring.coreos.com/v1
kind: PodMonitor
metadata:

name: <POOLER_NAME>
spec:

selector:

matchLabels:
cnpg.io/poolerName: <POOLER_NAME>
podMetricsEndpoints:

- port: metrics
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4.25.10 O

v 27&, XOFID X 512, JSON R CRMEH NCEREEINE T,

{
"level": "info",
"ts": SECONDS.MICROSECONDS,
"msg": "record",
"pipe": "stderr",

"record": {
"timestamp": "YYYY-MM-DD HH:MM:SS.MS UTC",
"pid": "<PID>",
"level": "LOG",
"msg": "kernel file descriptor limit: 1048576 (hard: 1048576); max_client_conn:.
100, max expected fd use: 112"

}

4.25.11 #EHDO—FHFLE

Pooler {LEETIE. 77 4L b T false ICRE XN TW3 paused & 7> a YN LT, ESMHKRO A%
f#f L C. PgBouncer ® PAUSE 3 X (N RESUME a2~ > FZFHTE X T, true TRET DL, TR —
& —1% PgBouncer TC PAUSE 2= >~ R ZNERHNICHE N L £ 5

1. 7T UDET T 5D%EFRE- 7%, PostgreSQL H—N—=ADFTXTD7 77 1 T EZHL T
2.7 747V M rb0H LW gk E —RHEILL £ 5

paused 7> a V% false IR &, 4Rl —& —{d PgBouncer T RESUME 2~ > REZFEUH L, Pooler
TEFINT= PostgreSQL — B AND X v T2 HEME £7,

BE: fPERON—Y a3 yTid. A4 v F A4 —"—1{ElZ PgBouncer 7'— 7 — L BRI A S 4. PAUSE
IRESUME R§RER R LTI 94 7Y b7 TV =2 a YDFRMT 2 XY v 2 A4 L EHIB L £, Bl
TlX. paused JBVE% true \CFE L. ref: kubectl’ IZ “enpg’ 77 7' A > = $ % <kubectl 12 “cnpg” 7
TAERERAT 2> BENLTA, v FA—N—a< Y FERITL, RERIZ paused BYE% “false” 1I21EICL
THRILMHRZB[E LD TEET,
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4.25.12 HlIpR

B—0 PostgreSQL 7 5 X 72—

7— 5 —DBAEDFEREL. FiED CloudNativePG 7 5 2 & — (IFREICIZY—E X)) O—#L U THERET 2 X
SCEFENTVE T, FHFETIER, BRO I SRR —ICERE T — 5 —2ER T2 L3 TEEHA,

HIE S NI BRI RERNE

CloudNativePG 1%, PgBouncer L 4 ¥ —73 PostgreSQL ¥ {53 % 72 DIHH I N2 WL Oh DA 7> a
YR BRINER LT, ZDX5A T a IS ST & 3 TLS RERAE, FRALRE. databases
tryay, BXUusers 7> ariEgEngEd, £/, H—0 PostgreSQL 7 7 A X —DRED L —
Ay —A%ERT e, RASHLEER, 2 -V -PHRTESA 7> a V2RIV A N2 2,
T3,

AR BNV Y 2—Ya VIR -2 — 2B L TWETH, XD EETHRAEXTA X
ENTz>F Y AT PgBouncer B3H VR ETET T 572D DHDARL — X —%RERINCFEET 2R 2K L
TWVWET,
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LAY A7 5 A& =3I L7z CloudNativePG Cluster V Y — AT, Jl®D Postgres f ¥ AKX Y ZADL 7
HCH B Z e DERFTH D, HAHAICIZ CloudNativePG TH EFI XN E T, @H, LTV H I TR KR —
FRIDY =2 a DRID Kubernetes 7 7 AR —IZHDET, VLIVATZITRAR—BbHRAT—RTHZLH
TE, URTHAT S LI, V—ADbDT—XOL TV r—2a vt 737 MR M7 DARIHKLE
TZET,

RDOK-Z DEEREICREI T 2 88l 2 &3 “Architecture” section 2> HEUS-1X. VL VAV SR X —TRETE
57 —%77F v DHlERLTHNET,

4.26.1 EARELR

CloudNativePG |&. PostgreSQL 75 X2 —HBIFEDY 5 XA 42— (V—2R) HSERSN.
L7VAYZAZ— e N L THRIZ N TV EHE TS, PostgreSQL L 7V r—>a Y7L —4
V=0 DEBIKIFELTVWET, Y—RiF, TI9ARVIIREZ—F7EHOL TV I T TR E—
(ARF—=FLFVH T FAE—) TT,

T—= b R E T TV N LOLDIES T, LY 7 — a VI LU TERRRER A 7> =
JIERDEBHTT,

e LV AITTAR— Y —RBDRA M) =LV r—raryEFEALET (ZHIZE. 220D
DI AR—EDXy VT —THGENIE LS REEINTWS ZE 2TERT 272012, BEEBIUtFxa
V7 4 B DIEENHETT)
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Primary PostgreSQL Cluster

archive_command
‘4

Backup Object Store e
(Private or Public cloud)

Replica Cluster (Disaster Recovery)

.................................

Designated %

Primary
4 .- .Y
; S Tt o K8s Cluster #2)
restore_command archive_command
‘4
Backup Object Store

(Private or Public cloud)

12: An example of multi-cluster deployment with a primary and a replica cluster

e R=ANY I 79T, V=AnbA Tl + A MZICERHINCHFEEN, LTV AT FTAX—D
barman-cloud-wal-restore iZ X - T 7L X415 WAL 7 7 £ )L D[AI{EIZ Barman Cloud + 7Y = 7

AT REHLES

e 2 ODWVIT D

ERRICHZ 9 R Z—BERT B3 TF, pg_basebackup (R MV —3I72) F/id recovery (47
Pz FAN7) EMHEAL T PostgreSQL H—N—D 7 v — Y EAEKT B HIEICOWTIE,

Bootstrap 18 2L T2 &0,

ER 7 5 A & —1Z barmanObjectStore £ 7 > a VW EENEHE .

e recovery 7> a VEMFHLT, A7 VAT LOL T VAT TAR—%ET— A TS

TEZET

e CloudNativePG I3f8EEXN/= T 74 <V 4 A X > AIZ restore_command % HEIFNICREL £

MER 27 5 A & —IZ connectionParameters ¥ 27> a Y AIEEN 355 .

e pg_basebackup 22> a VEMHALTRA N —I LIV r—2 a2 N LTLT YA T TAR—

Z7—hRAbPF7y ITEET

e CloudNativePG 1%, f8EEN/7=T 74~V f > A& VAT primary_conninfo * 73 a > % HEIRY
WHEL, WAL LY —N—T 02DV —R 7 FAR—IER L TT—RE2ZETAE5CLET

ERENTL TV AT 5 AKX =13, HEESNLTIA VDO THNEAF T VAT TNy I Ty
TRETTE272D, THHONIT —% 7 7 F ¥ DVEMIBD £5,

REERT B Z2ITE D, PostgreSQL 7 — X N—ZDBRUCAD DT —F 7 7 F v 52 2ICFKM DD

HHEIWCRETEZ T,

o« B AT — XY R —I1TH HED Kubernetes 7 5 AR —ICE=MBBETI5AR— 757 F

e B2 —Y g YOBEED Kubernetes 7 7 AR —ICELNEZ AT Y 2759 K

c HID2DDIv I A (N TVYUwKR)
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c B R —YarvBIUERLZ I R - X7, X — FOEED Kubernetes 7 7 A X —12
FMBNRT )V I IT R

4262 LTVAHIVSRAZ—DEYy 7y
VAT FZAR=PBEL T VI T TRAR—ty b7 v T30, 77 AX— YAML 7 7 4 VEER
L. ZRCECTRDOE D2 EHET I2RDELDHD 7,

e LY H 5 AKX —T externalClusters 27> a VEEHRLET

c LTVHIFTRAR—DT— ATy TN EER L $T, pg_basebackup 7 a rEMHLT
APV =3IV TT—+RbMT7 v T 3D, recovery 27> a VEMFEHLTA IS =27 AT H
LT7—b RIS TEET

LAY T AR Y ANV (spec.replica) ZEFRLET, AT-bHT 3HENDH 5 DIT.
%7 a ¥ spec.replica.enabled TL VU HE— FEBIMZL., 47> a2 spec.replica.source T
externalClusters ZHiZHET S TT

O RIDFITIX. 77— AT FTEMEANY INVDHHFTA M) —I LY — a VRER
LTV AT SRR —BFERLET, LIV I FIRAEKX—1F, TLS A2 HFHLTY —R 7 52X —IT
L E3,

samples/ ¥ 77 4 L'Z b U O sample YAML 28T & £5,

V=275 AR —%ELTW2 bootstrap 27 > a > ¥ replicat 7> a VITIEELTL W,

bootstrap:
pg_basebackup:
source: cluster-example

replica:
enabled: true

source: cluster-example

externalClusters £ 7 3 a > Tld. connectionParameters ¥ 7t 7> a > DR R MIIE LWARTZER
PHEALTIEE W, VLV I T ITRAR=DFNDOLETZERICH 2355, HEIZIS U T-replication B X
L-ca¥—7Lvy bZab—3230ER™HHET,

externalClusters:
- name: <MAIN-CLUSTER>
connectionParameters:
host: <MAIN-CLUSTER>-rw.<NAMESPACE>.svc
user: streaming_replica
sslmode: verify-full
dbname: postgres
sslKey:
name: <MAIN-CLUSTER>-replication
key: tls.key

RDR—=J1ZHKi )
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HIDR=I D 5 DHEE)

sslCert:
name: <MAIN-CLUSTER>-replication
key: tls.crt
sslRootCert:
name: <MAIN-CLUSTER>-ca
key: ca.crt

2EBDH TlX. recovery 7 alEFEHALTATIT Sz VAN TTMET— ATy L, A MY —
IVIVLTIN =2 a v eEEINA T 27 PR N T OMGEMEH L TRHREE Y A N) —EERLE
To ANV =3IV VT —2avDFE, VIV AT IAR-IREATMEFHLTY —R 7 7 AKX —
WHEHLE T,

samples/ %77 4 L2 b U T sample YAML Z{#i8TZ ¥£7,

V=275 AR —%ELTW5 bootstrap 27 > a ¥ replicat7 > a VITIEELTL &N,

bootstrap:
recovery:

source: cluster-example

replica:
enabled: true

source: cluster-example

externalClusters £ ¥ a3 > TlX, endpointURL 3 X I} connectionParameters.host TIE L WH4H]
ZEMEEERAT 2 E2ICLTLEE N, ¥, BBERZIGCTRERS -7y bPav—3h, Y—R7 7
AR =Dy 7Ty THBIEREN TV 2 ZHERL T2 & W,

externalClusters:
- name: <MAIN-CLUSTER>
barmanObjectStore:
destinationPath: s3://backups/
endpointURL: http://minio:9000
s3Credentials:

connectionParameters:
host: <MAIN-CLUSTER>-rw.default.svc
user: postgres
dbname: postgres
password:
name: <MAIN-CLUSTER>-superuser
key: password

FRR: VRIGRR—L LTV HITFTRAR—FATA M) =3IV AV r— a2 HHT3I120F. 2
DD TAR—NC Ay V=TGRS B . BXUOSRT— RERIFEHE 2 RT3 0E TR
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TOY—27 Ly FAEIMCHETNIERIN TN Z L 2RI IHERD D £7,

4263 LTVAHYVSAR—THEESNLTZAT)ZHK

BESNETZAI) 2 TS3AIVICHEBXE 1213, £ 7 3 spec.replica.enabled ZffH LT
LIV H I IAR—DL T HE— FEENTZEITY

replica:
enabled: false

source: cluster-example

LFUAE—FRBEINCTIE, LIVDIIFIRAR—LY —R T FRAR—D2ODPEAD 7 5 A X —127%
D, LIV D T TRAR—DIBEINT A BDZEDI IAR—D TSAIVICHFELE T, cnpg 7
STAVEEALT, LENEL TV I THoR T FAR—DRAT—XARTHERL T, B—ILDOLEHE R
TZ%9,

kubectl cnpg -n <cluster-name-space> status cluster-replica-example

AR: L7V = a OB RRERN HRET T, LTV = a YEERNCL T, HEEX
N=2T T4 Ysrpss TS5 L VR CHEXFEZ L, LIVAITIRAR—L Y — AT 57 AX—ZPREMZ
2ODMN L= T AR D T3,

4.27 Kubernetes 7wy oL —K
Kubernetes 27 7 A X — 3R FTDIRFEITROMED D D 5, FHIART XA AJLT Kubernetes 7 7 A X —% H
CEMLTWAEA, ZAUIXHICEEICRD £5,

TERA B EGE L THEITT D281k, XV TF Y RDEDIZT FAR—=15 7 — RE—FRINCHIRS %
HlHI X Nz XY > X 4 Lh3 Kubernetes 4 > 7 7 A 7 7 F ¥ ITEBAZINTWARIb 0006 F, Mo E
MAEELEBEL, ARV A7 E2BRT 2 HETT (EREXN 251 © Embracing Risk Site Reliability
Engineering D&MD 5 ),

72 & 21, Kubernetes 754 Y A b — L ENTWS Linux — "=t X2 VT4 BH T/ A 2HHAL
72D, RAM, CPU, RAID 2 ¥ b =5 —REDMREELIN—F V=7 a Y R—2 > 2L D.
7 I AR—THmHN—T a D Kubernetes 1IZ7 v 77 L— KL D T30 ERNDIG5E58HD 3,

BH, 29AX—TDAYTF Y ABEX. —EIZ1250/ — FTEITENET,
1.EH$2/ —F s y—2ruo— RE2EBEVHT (drain)
2. EBOEE AT LT v IF— b RY) OFET

3. — KB I52X—IZHSMT % (uncordon )

4.27. Kubernetes D7y I L —K 165



https://landing.google.com/sre/sre-book/chapters/embracing-risk/

CloudNativePG, 1J1)—2X 1.18.0

FieorutvxTcld, 7y L —FoREIchblzo Ty —2n— FEREIET 30, Hlo ./ — FICET
TEIRLENRDH FT,

B — 2%, — VY 2ADOEFEN: & Kubernetes D HBIEBEEOH TFREINS 7 — AT, —KH
WETRLE SAZ—TEIEL., 7y 77 L —RF&Nz/ — RPBEEBRE T2 ETHET 2 2 X
N3GERDD £3,

FFIZ, PostgreSQL 27 7 A X —23 /—RO—AI A L= - ITKFE L TV B5E, Z41UT* PostgreSQL 7 —
RR—AMWEITEIN TV S Kubernetes V—# —/ — RICA—AILTY, /J—FRO—AILZAFL—=2 (£
BEICE—ALRA ML —=U%) 1F, X7+ =< VA% LD HHINET,

AR T—ER—RAT7AND XY V=T LOHEFERA ML =D WZHE5E. AVTFYATV 4 Y RU%E
ERETIDEZRWVGEERDDET, Ky FCXo THEFBHINATWERY 2 —24%, FLA %I
D/ —FTHEITEINTVWERY RTHFHTEZ 258, ARL—2—07 7 4V +OHCBEIEIEE
WHEELE T (227> a OO ERAFYy T TEET),

PostgreSQL DB —ANA ML =Y Z2HT 256, e 2 U —FERE/ - FETEBHZHEHL
EE

L XvTFr RV 4 Y RYOHMERERR D HOREICHIRL T, 207 = —X T, Ku-
bernetes D TR XN ZEMED NI 20, HEBE. -V 77y 57—, Ry FHEAN
Yxv MY oORlRAETEITINET,

7 5 A X —® nodeMaintenanceWindow F 7> a iZid, X HIK2D2ORELDH T3,

inProgress ! /= RDX Y7 F YRV 4 ¥ FUDBIEETHIE S D% RT 7 —IUHl, 77 4L M Tl
off ITHESINTVET, XVTFYRAYV 4 ¥ RUHIZ, LINOD reusePVC & 7> a Y34 R —& =12
Lo TiHlix L E 3,

reusePVC : X ¥ 7 ¥ ZFHICEEHFD PVC Z HAIH T 2008 502 ERT 5 7 —/UH, 77 4L+ Tid.
onICHESINTWVET, BWMICTS L. Kubernetes 1/ — RHOABLIEFHT2D%2FF-TH S, BEFED PVC
ZHEFMM L %5, PodDisruptionBudget KV > —Z—HHNCHIBRX N E Lz, EXHDHE. Kubernetes
1% PostgreSQL OYJFZ bV — I v LY r—ra yEFHLT, HHLWPVC Z2HHLTHID / — RIiZ
Ay FEBEHIFNCEERL, Ky R —#ICHWPVC ZHELE S, 2O FIUFE, 7T—EZRX—2ADY
A ZDNE L, B PostgreSQL £ ¥ AR Y ADFH 7 0 — 20 2RO FHET 2 X b WG EZER
E EFIEIBEOTEETHA, ZOENEZ. £ VAKX AN 1 DT T, reusePVC BEINCH > TWB 7
TR =G HEAINERAS, UTDEI7 > a v EBRLTIIEE N,

FR: kubectl drain A< 2 RESRITT 258, --delete-local-data & 7> a V& BINT 2ENH D 5,
B 2B EH D FH Ao PostgreSQL 77— X7 4 L7 M) TldK <, ARV —X—DNERNCER T 2 5
DRV 2= %2BRLTVET,
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4.27.1 reusePVC H' false ICSRESNT=OVITINA VARV RIS AR —

BE: S HERZREET 27201, BICEHBOA VAR VAT SRAR—2ERTAZ e 2BHD LET,

reusePVC 7% false ICKEI NS Y INA VARV AT T AR —NDOME—D PostgreSQL f ¥ A X > X%
HIER S22, IRTOT—XBPEDLNE I 2EBERKT 2720, XA VTFTFVRAE—FTHoTdH, 2—%—
MEDEIBA VAR ANETENRTWE/ —FERLA Y LREVWESICLET,

7L FDXEIR ) —FDAYTF U ADBRKRERIBE, 22004 aryydhh 9,
1. XYY XA LEZIFANT reusePVC ZEMI L ¥ T
20D —RICA VARV RAEL TV —F L, oA~V YO EZFT

TR —ZAYF—VLRDEV VXA LDPRETHFATZEIRD, 77— FDODFL A VIZ
nodeMaintenanceWindow % inProgress: true :FSJ: N reusePVC: true WHETI2DELFLLH
WETT, ZAUTX D, JED PVC AMEHATREIC2 2 £ 31 (V= RN w 77 v 7TE NS L3 ID)
A VAR ZEHIBR L THERTE 9,

ZFHLANDEGEEIE. 7 I9ARAR—FAT—L7 v 7L, BlO/ —FTHLWA VY RAZ Y ZAZER L. FTLL
AVRABRYVARTSIARVICHEMER T, AVFFYRFD ) — R TIDA VARV A B vy bR Y
TAIRERHDET, ZOGBEOHE—DR Y VXL 2F. AL v FF—"—DHABITT,

EZoNBE7 70—F 3RO BHTT,
1LBEDA VARV AREFTINTWE ) —F2a—F4 7 LET,

2.V IRAR=B2DODA VARV AWZART—=ILT v T LET, 7T —ZRX=ZADY A T & o TIRREH D
MBGERHD FT,

3L WA VAR ANE[TEIND LT, REDODT 74 < U BNEEz /) — R TETERTWS &,
FRL—X—IZEFINCRAAL v FF—N—%EFTLET,

4. 0 G AR —BH—DA VARV ARZAT—AET Y LET, ZAUTE D, TS Y 22 2AhHIBRE
ESc)

5LV —RFTHLOLWIT ARV ZFTLEEET VT IA4<VD/ —FEEHICFLA Y TEET,

4.28 Postgres —E XD/

Dt ¥ a T PostgreSQL H— & 2 2 AMiIZ AP L. NGINX Ingress Controller Z {8/ L T Kubernetes

95 A2 —DNERH S PostgreSQL 7 — R R— 2T 7L ATEDS X SICT 3 HIEZOVWTHHAL 5,
TAYv I 22—k It o735E. default

ZHZER D cluster-example-rw (774 < V) BX U cluster-example-r GiAI D EH) +—v X%
NLTIIRR—NIZT VLA TED T —ZR=AIMEBEINTWVWBIETTT, 55D —ERAH K-
bs%z%@ﬁbi?o

HR—F 5432 THET 7 ADE T IASR VA VAR VR T 7L ATEXS3 5512352 L%EF, Kubernetes
AVTIRAN I F Y IIBITT 2 GED— e — 2 — 2%, FERHE E 23876 Tlay s+
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by TERVWLAS =T FVr—23> T3, BHRERERE, RE~S ¥ £ E3YBEY —N—12H 5 A]HE
MDENT SV —>a iz, R+ y bV —2 0D Kubernetes 7 7 A X —AN®D PostgreSQL 7 — X N —
ANDT 72 AZFT 5L TT,

L. STV IRV NI —IPET—RAR—AND T VL RERHAT 2L, F—RRN—IANEZED
HEL—F—ODBEMNBREBICXI L XINZTAREELRH D ET, A7 7 R e T 20T —
AR — 2 RET 5 h, Kubernetes 7 7 AR =BT F7AR—+ 2y b —I0n5DAEERRETH 3
Y ERHERLTLITE W,

Z OBFITIX. NGINX Ingress Controller ZffifH L £3, ZAUd. Kubernetes 70 = 7 M & » THEEHER
. TRTOD Kubernetes 7 7 AX—Tty b7 v FTEZEHTT, llchZlDary ba—5—77F|
HAT=%3 (WM Y Z M2 DOWTIE Kubernetes documentation 2 2H&),

ROZ e ZHitRE LTVWET,
* NGINX Ingress 2> Fa—F =237 7 A S, EFCEELTHES

e 75 XX —|Z LoadBalancer X £ 7OH¥ — VL A BERTEET

BEE: Ingress &, HTTP BX U HTTPS +7 7 4 v 7 2 /RNHT 27 DITDHMETT, NGINX Ingress 2
YR —F I TEZIN, TRTDIngress A 7V =7 bWMEEDR—MERWE T balERETE 2
DHDITIEHD FEA,

BAIDAT v Fid, T—&F 7 4 =L FIIRRICRNBENEZR— b, NETRA >~ T 38R0, ¥—
P, R— BT 3E#HEET tep-services ConfigMap Z1ER T 3 Z ¥ T,

apiVersion: v1
kind: ConfigMap
metadata:
name: tcp-services
namespace: ingress-nginx
data:
5432: default/cluster-example-rw:5432

K, FFa2XY FTRESINTWS & 512 NGINX Ingress Controller # 4 > A2 k — L L7254,
ingress-nginx ¥ — VY ADBQKE T, 5432 K— & NBHT 512X, ingress-nginx ¥ — b 2B
TEIRBEDDDET, A V7L RIE. B— b 5432 OFEERE T —ZAR—-RV XA L2 FLET,

apiVersion: v1
kind: Service
metadata:
name: ingress-nginx
namespace: ingress-nginx
labels:
app.kubernetes.io/name: ingress-nginx
app.kubernetes.io/part-of: ingress-nginx

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

spec:
type: LoadBalancer
ports:
- name: http
port: 80
targetPort: 80
protocol: TCP
- name: https
port: 443
targetPort: 443
protocol: TCP
- name: postgres
port: 5432
targetPort: 5432
protocol: TCP
selector:
app.kubernetes.io/name: ingress-nginx
app.kubernetes.io/part-of: ingress-nginx

:ref: cluster-expose-service.yaml <samples/cluster-expose-service.yaml>" ZfEHL. .

" kubectl’” ZM#FEHLTHHATEET,

ol

T

&H: ZO7 7 ANEEHERT % 2. Ingress D “ConfigMap™ B X UF “Service® DUURTOEH % |# =
S

Z AL T, Kubernetes 7 7 A X — DD & PostgreSQL 27 7 A X —ICEETZ ¥ 3,

BEE: Ingress 205 DA LRI T 5 & 51T pg_hba” ZFEM L TL 7ZE W,

4.28.1 Minikube TD7 X k

Minikube Tl&. XZFEITLTA YL Rarytrua—S5—%ty F 7y I TX%9,

minikube addons enable ingress

X2, tcp-service ConfigMap 2%y FZ i L T, Ingress DR — b 5432 Oz 774 < VI2V) X4

L7 FLET,

kubectl patch configmap tcp-services -n kube-system \
--patch {"data":{"5432":"default/cluster-example-rw:5432"}}

4.28. Postgres H—E XD LB
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RIZ, BRIy FREHLT, R— 5432 TO7 7 A2 TEET, RDOWNAT patch.yaml &\
57 7 ANVEERLET,

spec:
template:
spec:
containers:
- name: nginx-ingress-controller
ports:
- containerPort: 5432
hostPort: 5432

Z 4% nginx-ingress-controller deployment IZ@EMA L F3,

kubectl patch deployment nginx-ingress-controller --patch "$(cat patch.yaml)" -n kube-

—.system

REFEFTLTVWBERS UM T34 VT 7R ATEET,

psgl -h $(minikube ip) -p 5432 -U postgres

4.29 CloudNativePG 7541 >

CloudNativePG &, Kubernetes TZ 7 A X —%2EH T 572D kubectl 77 74 V2L F3,

4291 12X F=ILT3

RHENTZA VA=AV 2AZ YT NEFEITLTC, enpg 7774 VS AT L% A VA M—NLTEET,

curl -sSfL \
https://github.com/cloudnative-pg/cloudnative-pg/raw/main/hack/install-cnpg-plugin.
—~sh | \
sudo sh -s -- -b /usr/local/bin

F 7203 BRC Krew 2834 Y A P — L ENTWAEEIF. REETTEET,

kubectl krew install cnpg
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HR— FENTVBT—F7IF v

CloudNativePG 77 7' 4 Y 3BE, RDARL =T 4 YIS RAT LT —F 77 F ¥ ANFICENL FENT
WY,
e Linux * amd64 * arm 5/6/7 * arm64 * s390x * ppc64le

¢ macOS * amd64 * arm64

¢ Windows * 386 * amd64 * arm 5/6/7 * arm64

4.29.2 £AI 3

T34 A VA=V LTERLES, RO XS IHEHEZHIBETE T,

kubectl cnpg <command> <args...>

AVAF=IIZT TR NDER

cnpg 774 VEBHLT, AL —X—DA YA F—LHD YAML~Y=7 2 XA b REKTEEST, 2
DX T avid, @E. VLIV, 4 VA M= VAFTZER, BT AREIEMREDT 7 4L MK
A —N—F 4 RTEHEEIHEHINET,

e HHATRE R A T a vic oW Tid, REFETLET,

kubectl cnpg install generate --help

FRATa i FRDODEBHTY,
e -n I ARV—=K—F% A VR —)LT ZH4H12EM (77 4L+ cnpg-system )
e —-replicas @ EHMNDL 7V h D

e ——version : A VA F—NTEFRL—R—D A F—N—T a3y, HlziE, 1.17, A4 F——
TalVPEEINTWAEIGE., 974 VE3FDYAF—N—=—Ta VDORFDRy FAN—Va v
A VARV LET, X=Ya VPREINTOVRWEE, 7774 ViEARL —X—DRHFTD
MAJOR.MINOR.PATCH N— a V&H A VA =L L E T,

* —-watch-namespace : B3 2 4R1EMESa Yy XU D OXFY) (F7 4L FTEIRTDOH
A 22f)

FRL—R—% A YA F—=LFTEYAML =7 = X %4 T % generate 2~ FOFNIXRD LB Y
7.

kubectl cnpg install generate \
-n king \
--version 1.17 \

--replicas 3 \

RDR—=J1ZH <)
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HIDR=I D 5 DHEE)

--watch-namespace "albert, bb, freddie" \

> operator.yaml

FiRoa<wr RO7 3 7OBERIIRDE B TT,

* -n king i, CNPG AL —&X —% king ZRlZMICA VA b=V LET

e ——version 1.17 %A F—N"N—=Va v .17 DEF Ay FA—Sa 2L VA=A LET

e ——replicas 332DV FYHITARL—R—FA VA +—ILLET

* —-watch-namespaces "albert, bb, freddie" |Z!%. albert. bb. B XU freddie HFiZEM D
DEEZEMRT E2ARL =X =D ET

AT—R2X

status A~¥ Y N, 79 RAX—DHEDRA T — X ZAOMERIREL £5,

o —RRIEER : 7 5 X Z—DHH, PostgreSQL DY A7 A ID, 4 ¥ AR > ZE, WAL TOBED X A 1

54 e fiiE

* backup : [AIfEA]

BEMERA > b, BEUT 74 <55 pg_stat_archiver ¥ 2 —IZ K> TiREN 3
WAL 7 —H A TRAT—RA-F2IV TV H I FRAR—DGHRIBEINLT 74~V

¢« AMNU=ZILFUT—23>: T34V A4 VAR AD pg_stat_replication ¥ a2 —H5HHE

PERUS L 72168

cAVRARAVR L EA VAR VAT I =T v —DEEIUFT %% Postgres 4 ¥ ALK 2RI 216,

AR N4 DA, Current LSN 7 4 —JL R,

ABDBFTF (U 7L 4 LSN) IXIG L E 5,

VAANYHNZY LA SRR n ZEiTH X

BE: FHORT—X2ABRII X ETIE R ETIERIGH RGN, R L Thyric—8%
DRWVMEINREINE T, 722 ZI1E. A4 Ny X—O “Current Write LSN® DIFFTIL. 2 DD E7 2 R
RCTHBRENE 2D, £ VARV ZART—ZAD Current LSN™ 7 4 —)L R 2 IZB R BGERD D T3,

kubectl cnpg status sandbox

Cluster in healthy state

Name:

Namespace:

System ID:
PostgreSQL Image:
Primary instance:
Instances:

Ready instances:

Current Write LSN:

sandbox

default

7039966298120953877
ghcr.io/cloudnative-pg/postgresql:15.1
sandbox-2

3

3

3AF/EAFA6168 (Timeline: 8 - WAL File: 00000003000003AF00000075)

RDR—J12Hi L)
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Continuous Backup status
First Point of Recoverability: Not Available

Working WAL archiving: OK
Last Archived WAL: 00000008000003AEA0000079 @ 2021-12-14T10:16:29.
3400477

Last Failed WAL: -

Certificates Status

Certificate Name Expiration Date Days Left Until Expiration
cluster-example-ca 2022-05-05 15:02:42 +0000 UTC 87.23
cluster-example-replication 2022-05-05 15:02:42 +0000 UTC 87.23
cluster-example-server 2022-05-05 15:02:42 +0000 UTC 87.23

Streaming Replication status
Name Sent LSN Write LSN Flush LSN Replay LSN Write Lag o
—Flush Lag Replay Lag State Sync State Sync Priority

sandbox-1 3AF/EB0524F0 3AF/EB011760 3AF/EAFEDE5S® 3AF/EAFEDE50 00:00:00.004461 .

—00:00:00.007901 00:00:00.007901 streaming quorum 1
sandbox-3 3AF/EB0524F0 3AF/EBO30BO® 3AF/EBO30BOO® 3AF/EBO11760 00:00:00.000977 .
—00:00:00.004194 00:00:00.008252 streaming quorum 1

Instances status

Name Database Size Current LSN Replication role Status QoS Manager..
—Version

sandbox-1 302 GB 3AF/E9FFFFE® Standby (sync) OK Guaranteed 1.11.0
sandbox-2 302 GB 3AF/EAFA6168 Primary OK Guaranteed 1.11.0
sandbox-3 302 GB 3AF/EBAD5D18 Standby (sync) OK Guaranteed 1.11.0

--verbose £/-I3HIC -v ZBIML T, AT —RADEDElGZAN—Y a v EARBTA2ZdTEET

kubectl cnpg status sandbox --verbose

Cluster in healthy state

Name: sandbox
Namespace: default
System ID: 7039966298120953877

PostgreSQL Image: ghcr.io/cloudnative-pg/postgresql:15.1
Primary instance: sandbox-2

RDR—=J1ZHK )
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Instances: 3
Ready instances: 3
Current Write LSN: 3B1/61DE3158 (Timeline: 8 - WAL File: 00000008000003B100000030)

PostgreSQL Configuration
archive_command = /controller/manager wal-archive --log-destination /controller/log/
—.postgres.json %p

archive_mode = on

archive_timeout = 5Smin
checkpoint_completion_target = 0.9
checkpoint_timeout = 900s
cluster_name = sandbox
dynamic_shared_memory_type = sysv
full_page_writes = on

hot_standby = true

jit = on

listen_addresses = *
log_autovacuum_min_duration = 1s
log_checkpoints = on
log_destination = csvlog
log_directory = /controller/log
log_filename = postgres
log_lock_waits = on
log_min_duration_statement = 1000
log_rotation_age = 0
log_rotation_size = 0
log_statement = ddl

log_temp_files = 1024
log_truncate_on_rotation = false
logging_collector = on
maintenance_work_mem = 2GB
max_connections = 1000
max_parallel_workers = 32
max_replication_slots = 32
max_wal_size = 15GB
max_worker_processes = 32
pg_stat_statements.max = 10000
pg_stat_statements.track = all
port = 5432

shared_buffers = 16GB
shared_memory_type = sysv
shared_preload_libraries = pg_stat_statements
ssl = on

ssl_ca_file = /controller/certificates/client-ca.crt
ssl_cert_file = /controller/certificates/server.crt

RDOR=J1ZHi L)
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ssl_key_file = /controller/certificates/server.key

synchronous_standby_names = ANY 1 ("sandbox-1","sandbox-3")

unix_socket_directories = /controller/run

wal_keep_size = 512MB

wal_level = logical

wal_log_hints = on

cnpg.config_sha256 = 3cfa683e23fe513afaee7c97b50ce0628e0cc634bca8b096517538a9a4428efc

PostgreSQL HBA Rules

# Grant local access

local all all peer map=local

# Require client certificate authentication for the streaming_replica user
hostssl postgres streaming replica all cert

hostssl replication streaming_replica all cert

hostssl all cnpg_pooler_pgbouncer all cert

# Otherwise use the default authentication method

host all all all scram-sha-256

Continuous Backup status
First Point of Recoverability: ©Not Available

Working WAL archiving: OK
Last Archived WAL: 00000008000003BOOOOO0OID @ 2021-12-14T10:20:42.
—272815Z

Last Failed WAL: -

Streaming Replication status
Name Sent LSN Write LSN Flush LSN Replay LSN Write Lag o
—Flush Lag Replay Lag State Sync State Sync Priority

sandbox-1 3B1/61E26448 3B1/61DF82F0 3B1/61DF82F® 3B1/61DF82F0 00:00:00.000333 .

—00:00:00.000333 00:00:00.005484 streaming quorum 1
sandbox-3 3B1/61E26448 3B1/61E26448 3B1/61DF82F® 3B1/61DF82FQ 00:00:00.000756 .
—00:00:00.000756 00:00:00.000756 streaming quorum 1

Instances status
Name Database Size Current LSN Replication role Status QoS Manager..

—Version

RDR—=J1ZHK )
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sandbox-1 3B1/610204B8 Standby (sync) OK Guaranteed 1.11.0
sandbox-2 3B1/61DE3158 Primary OK Guaranteed 1.11.0
sandbox-3 3B1/62618470 Standby (sync) OK Guaranteed 1.11.0

Zoavwy ik, yaml BXY jsonFEROHEI b RK—FLTVET,

=Ry )

Zoavwy FOEKZ, 779RAX—HNDKRy RE 754 <V I promote TEB/dD, FTAR—TRXVT
FUREEERBLIED, A4 v FF—N—WRNET AN LEDTEET

kubectl cnpg promote cluster-example cluster-example-2

FhF A VAR VAR — FEESRFEHALTCAKBTCEET

kubectl cnpg promote cluster-example 2

SEERE
CloudNativePG F L — X — 2 LU TIERE N2 9 A X —1F, CA ¥ E#E L T TLS FZirirHEICE %
LET,

AEAEZEUSS 21213, BREREZRET 22— 2Ly PO, 77 AX %, BLUFL—¥—2HE
TERENDD XY

kubectl cnpg certificate cluster-cert --cnpg-cluster cluster-example --cnpg-user.

—.appuser

S—2 Ly FIMERE NS, kubectl ZHHLTCHIE T %7

kubectl get secret cluster-cert

ZLT. ROoa=wy FE2FEHALT. FL—yTFF X MTCRICNEZERLET,

kubectl get secret cluster-cert -o json | jq -r .data | map(@base64d) | .[]
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B

kubectl cnpg restart A< ik, XD 2 ODEHIHEHTE X T,

o IRV —R—IZ, FEDZ FAX—Du—)L 7Y hOHEHEFHL T2 LHICERLET, .
HARLNE=LRY V77T % ET ConfigMap RED DV 7 AR —MIFA T =7 MTHROEE L
BEHT 3581 ILET,

e HM—DA U RAAVADHEEBAPERLEST, A VAR VAR IFTAR—DT54<) DEEFITFD
BT, Ry ROV TV HIDGEERy FEEIBR L CTHEIEMRL £,

# this command will restart a whole cluster in a rollout fashion

kubectl cnpg restart [clusterName]

# this command will restart a single instance, according to the policy above

kubectl cnpg restart [clusterName] [pod]

ATV —AHEEPERINTZD, AL v F A —N—R LU TEELHEHATERWEGES., Af v FF——
B34 YL —AHEHS LD EELEINE T, ZO—KINRT —RIE, PostgreSQL f X =D~ AF—=7 v
771V —FTY,

ER: ConfigMap > — 2L v b EA VARV AR X o THHBIIC* Y r— FLEWEA, ¥—
cnpg.io/reload TZ~I)LEBIMTE 3,

a—F

kubectl cnpg reload 2 <> Rif, EDI JARXR—DIHBEEN -T2 )T —FT 2 X5 RL—&—
WERLET, ZHUI HRZLE=ZLZY YT 7Y 2ET ConfigMap IR E DV 7 AR —KIEX TV =7
MIHERDOEE 2T 2 58RI 5,

RDa<y Fid. HEDIZ FRAZ—DITRTOEEE VB —FLET,

kubectl cnpg reload [cluster_name]

ATFFVR
kubectl cnpg maintenance 2~ Fik, HARIZEMEET I DU ED I FAX—%EFEL, XVTF VR
T4 Y RYDEERET 2DIRILEET, RD7 4 — IV FEEELET,

* .spec.nodeMaintenanceWindow.inProgress

 .spec.nodeMaintenanceWindow.reusePVC
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INEMHL T set BE WP unset 2518 LTI AL, set DIFEIX true IZ. unset DHEIT false
WERELET,

F 7 4L hTlE. --reusePVC 7 7 VI N VIR D, reusePVC X IZ false WHEINFE T,

FSTAVIEETEIS5RAR—ZOHUWMEDO Y A M 2H L THEREEZRD T, ZhHBZITANRD
N3, 207272 aryBIVRAMNOITRTOYZ 5 RAZ—IHEHAINET,

Kubernetes 27 7 A X —NDFXTD PostgreSQL % X ¥ 7 F > AWK ET 2 5E51E. KDa~<y FEIRT
5720 T9,

kubectl cnpg maintenance set --all-namespaces

ZLT, BHiTE3IRTDITIAR—DVABHDET

The following are the new values for the clusters

Namespace Cluster Name Maintenance reusePVC
default cluster-example true false
default pg-backup true false
test cluster-example true false

Do you want to proceed? [y/n]: y

LR—F

kubectl cnpg report 2~ R, IFXEREWREZIP 7 7 A NVICF e DHFET, KBERBED I T AKX —
DOEE TNy T 27D ERaYyTHFAMNERIETZ2 e 2HNE LTVET,

operator ¥ cluster D 2 DODY¥ 7 a<wy FHHDH 7,

LAR—MERF

operator 7 a~< Rk, ARV —X—DEH., W, BLUFA XY MBS 2EREIRET 2 X514
R =X —ICERLET,

EE: Secrets ¥ ConfigMaps D3 X T DHEEIFHRIZ REDACTED T3, 7— &< v S+ F — = hRFIR
ENF TR, EHIIEZRDET, 752 -S/--stopRedaction VX, VR I a v EHENNMILTHEZFRRL
T, CHEOBMETOAMFHL T ZIW, ZHEEAT—22HEEGLET,

AR 77 AT ARV =X —u ZBINEINERAD, --logs 77 7 THRL =X —n 7 DINE
PHMCITEET

s FTOAXYIMMER: AL —X—F A X P ARL—&Z—KRy K

o B ARV — X —HH[Z2EH D Secrets & ConfigMaps
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e events : A RL — X —HZHTZEM DA X2+

Webhook #&FX : Webhook fER DZHE ¥ MidiE

YIJIvIY—ER v T7vIH—EX

logs : JSON fTl6RADARL —&—Pod (X F> 2>, 774V TEH7) O

ZoavwryRiE, XFEIFERY=_T2RXAME YAMLERTED ZIP 7> A A 2ERLET (F7 41 b
TlX, -0 777 TISONICRETEET), -f 757 %FHLT. R » A VIR 2T £
o £777%FHLEVEE, T74LDRALARYTRED T 7 4 VAW zip 7 7 4 WITHERLE
Nx3,

AR LR—=FMTF 74 3 kubectl HANZHEW, ZRTZEEIC X > THIWE N 2472 =7 2R L E T,
CNPG Operator (335, 7 7 A X — R UAETZEMICIEA YA =L ENFERA FIT 7410 2DA VA
k — VA ETZERE X cnpg-system

kubectl cnpg report operator -n <namespace>

DFER

Successfully written report to "report_operator_<TIMESTAMP>.zip" (format: "yaml")

£ RFELET,

kubectl cnpg report operator -n <namespace> -f reportRedacted.zip

T2 ANERETEZYY, TALZ N EBMITZDDRAL LRAR Y I EDHE EA T + VA —DHERL X
NnEI,

unzip reportRedacted.zip

Archive: reportRedacted.zip

creating: report_operator_<TIMESTAMP>/

creating: report_operator_<TIMESTAMP>/manifests/

inflating: report_operator_<TIMESTAMP>/manifests/deployment.yaml

inflating: report_operator_<TIMESTAMP>/manifests/operator-pod.yaml

inflating: report_operator_<TIMESTAMP>/manifests/events.yaml

inflating: report_operator_<TIMESTAMP>/manifests/validating-webhook-configuration.
< yaml

inflating: report_operator_<TIMESTAMP>/manifests/mutating-webhook-configuration.yaml

inflating: report_operator_<TIMESTAMP>/manifests/webhook-service.yaml

inflating: report_operator_<TIMESTAMP>/manifests/cnpg-ca-secret.yaml

inflating: report_operator_<TIMESTAMP>/manifests/cnpg-webhook-cert.yaml

a2 EH#DS REDACTED TH 3 Z & ZHERTE %7,
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cd report_operator_<TIMESTAMP>/manifests/

head cnpg-ca-secret.yaml

data:

ca.crt:
ca.key: ""
metadata:
creationTimestamp: "2022-03-22T10:42:28Z"
managedFields:
- apiVersion: vl
fieldsType: FieldsV1
fieldsVl:

-S (--stopRedaction) A 7> a Y 2EMITHL, =Ly PBRREINET,

kubectl cnpg report operator -n <namespace> -f reportNonRedacted.zip -S

BEEIREZRRLELIELTVEE VS YA VX =R REINZET,

WARNING: secret Redaction is OFF. Use it with caution
Successfully written report to "reportNonRedacted.zip" (format: "yaml™)

unzip reportNonRedacted.zip

head cnpg-ca-secret.yaml

data:
ca.crt: LSOtLS1CRUdAITiBD:-
ca.key: LSOtLS1CRUdAITiBF---
metadata:
creationTimestamp: "2022-03-22T10:42:28Z"
managedFields:
- apiVersion: v1
fieldsType: FieldsVl

LR—bI>525—

cluster ¥ 7a< > Rk, REPEL £7T,
e VZAR—)Y =R 75 XX —EH. kubectl get cluster -o yaml X [FU
e VSRB—KRYR | IV FRAX-FFN—BIT 57 7 AX—HHIZEH DRy F
¢« USRB—=23T 1 VI RAX-EHTE BT 57 T AR -HHIEMITY a TRDH B HE
e events : 7 7 A X —HHFIZER DA R T

e podlogs : JSON TR D 2V 72X —Ky ¥ (AT ay, 774V bTEH7) Ous
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e U37OY Va Sl ko TERENSZPod DY (FFay, TI4NNTET)

cluster ¥ 7 a~< > FiX. operator [EEIZ., -fBXU-0 777 %ZIIANE T, - £ 777 %HEHL
BWEE, 774NV EDRA LARY TFEDLR—- VEAPFHEINE T, 77 XX —IFHRIIIHERK Secrets
/ ConfigMaps 25& N TWARW®, -SSR >TVE T,

AR TI7ANLETR 77 RZ—aZB3IESINERAD, -logs 777 T2 7 RAX—u k2 HR)

ICCTEET

fHF

kubectl cnpg report cluster <clusterName> [flags]

operator 7 a~< > FEIZELD, cluster M 7a<Y RTld. ZI9AX—DBF 7 3L MIHRWVED, 7
FTRAR—=%, BIRFLAYDGAEARIERMEIEET 2DENDH 5 Z LITERLTLIEE W,

kubectl cnpg report cluster example -f report.zip -n example_namespace

ZLT:

unzip report.zip

Archive: report.zip

creating:
creating:
inflating:
inflating:
inflating:
inflating:

report_cluster_example_<TIMESTAMP>/
report_cluster_example_<TIMESTAMP>/manifests/
report_cluster_example_<TIMESTAMP>/manifests/cluster.yaml
report_cluster_example_<TIMESTAMP>/manifests/cluster-pods.yaml
report_cluster_example_<TIMESTAMP>/manifests/cluster-jobs.yaml
report_cluster_example_<TIMESTAMP>/manifests/events.yaml

--logs 7 7% MHHLT., Ry RePar7our% ZIPIZBIMTES 2L IIFERELTLEI W,

kubectl cnpg report cluster example -n example_namespace --logs

Successfully written report to "report_cluster_example <TIMESTAMP>.zip" (format: "yaml

="

unzip report_cluster_<TIMESTAMP>.zip

Archive: report_cluster_example <TIMESTAMP>.zip

creating:
creating:
inflating:
inflating:

report_cluster_example_<TIMESTAMP>/
report_cluster_example_<TIMESTAMP>/manifests/
report_cluster_example_<TIMESTAMP>/manifests/cluster.yaml
report_cluster_example_<TIMESTAMP>/manifests/cluster-pods.yaml

RDR—=J1ZHK )
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inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster-jobs.yaml

inflating: report_cluster_example_<TIMESTAMP>/manifests/events.yaml

creating: report_cluster_example_<TIMESTAMP>/logs/

inflating: report_cluster_example_<TIMESTAMP>/logs/cluster-example-full-1.jsonl

creating: report_cluster_example_<TIMESTAMP>/job-logs/

inflating: report_cluster_example_<TIMESTAMP>/job-logs/cluster-example-full-1-
—initdb-gnnvw. jsonl

inflating: report_cluster_example_<TIMESTAMP>/job-logs/cluster-example-full-2-join-

—tvj8r.jsonl
oy RS 5

“kubectl cnpg destroy’ I<Y Rk, 4 VAKXV AL B#T 5 FTXTOD PVC % Kubernetes 7 7 A
X =2 HHIBRL 3,

AT ardD --keep-pvc’ 7TV EIEET B, PVCEMRFELAD S, A YRRV R > TRES T
725N T®D “metadata.ownerReferences’ % HIFRTEF 3, X5, PVC D cnpg.io/pvcStatus™ 7
~NILH “ready’ 55 “detached’ WKEEIN, HHINLA Ko7 ERLET,

‘--keep-pvc’ 7 I 7 BMIITICav U FEBHEFETITLIE. TRy FINPVCHHIRENE T,

EQEERE

kubectl cnpg destroy [CLUSTER_NAME] [INSTANCE_ID]

ROFITIE. “cluster-example-2° HRv FrEHET 2 PvC ZHIFRL 9,

kubectl cnpg destroy cluster-example 2

###t T ITRR=NA N =T a

F— R LAY S CloudNativePG “Cluster’ DFEITZ—KEIEL. B T7 2774 YT 4 2HEAT3
CEPRBICRIGENDD ET, ZOWEEER ¥ T AR —NANX =T g Vi LIFATVET,

NANF—aviE, “kubectl cnpg hibernate [on|off]” aI~<Y RENLTOAHHTEEZ T,

CloudNativePG 27 7 A X — %Ki § 2 ¥, PostgreSQL 774 XV A VARV RAIZ/ST % PVC ZRE, 7
FGAR—ZE o TEREINETRTOY Y —ABWEINE T,

RDITETY 7 AR —%"RIETEXT,

kubectl cnpg hibernate on

kb .

1. $RTDPostgreSQL f Y AX VA% % v AT Y LET

RDR—=J1ZH )
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2. 7T9ARVA VARV ADT —REEZLPVCEYIMIL, BRFDT —ERN—ART—XALHHDY 7 A
R— R CHEREMNTE T

3. EMENZTRTOY YV — A% & "Cluster” VY —XZHIBRL =3 -RiRD PVC ZREF T

KIEIRFEIZ72 2 ¥ | CloudNativePG 27 7 A X —IZ PVC D 7L — 7 DATRII, “PGDATA 2 HLr7 5
AR —1Zl¥. “pg_controldata’ DAV T VYV EEULRIDAT —RXRABFREINE T,

Warning: :
T2V HIRIEIREED—ETH 270, 72V RAEINA VARV RAZHO Y 5 22— 3Kk Tx %
A,

I —DRELEGE. ARV —Z—R@FIEEITCCRET I LIETE A, XD~ v K TEIEETETIT
XE9,

kubectl cnpg hibernate on cluster-example —force

WILIRRED 7 5 A X — 13 RDITETHATE X7,

kubectl cnpg hibernate off

AR —PRIET B Y, T v v FE T UED PostgreSQL DEREZE DR L X T — X R EFRRTEET,
CHUIRD XS ICETTEET,

kubectl cnpg hibernate status

### pgbench ZHH L 72T —XRN—ZADXRYFv—7

Pgbench &, XD a~> FZMHHL T, BEFD PostgreSQL 7 7 A X —THITTEE I,

kubectl cnpg pgbench — —time 30 —client 1 —jobs 1 ™™

Al Benchmarking section 2SR L T 72 &\,

430 BB 7 = 1ILA—/N—
TIAVTTPHILRVWZ S = RELLGE, 77 AX—3T7z—IVA—N—FE—FIZKDET, Zh
E T ZEROGEICHET AR DD 5,

e TIARVRY FIZT 4 AZBENRDHH 5

e I 4< U Ry RDHIFRE N

o 54 <1 D postgres 2V T FIM SOOI ZFEEND D 5

T2 F—N—DTFVFTIE, TI7ATVDBEECHIELTWS EEETEEEA,
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FRDOXOI T —2DH%, 774V KRY FOD readiness 7R — 7BRBLBEDE T, ZHd, avba—
7 — DL — T THREEINET, arvite—F—ik RD2ODFETT =z —LF—N—T ot 2%k
RLET,

1. ¥, TargetPrimary % pending ¥ L T~—2 L %3, ZOREOENICED, 54 VURy F
DPBHIINCS vy PR YER, LU ID WAL LY —AN—DEFLET, 7I5AX—1ZT7 =z —LF—
N—Tz2—X(Tz—NF—N—] ) Tv—27ZNET,

2.FRTOWAL LY —N=F T2, V—K—EZERTDI, il o4~ pmbaIhEd, %
RENFA VARV RETTARVANDAERBL, CODRETTIE. 77 RAXR—IZEHEDARL —
TarvEHRELES, —H. LEIOF 74~V KRy RIZEEEL., 794~V TERLRo7Z Ml
L. L7V A/ —FRizkh T,

BE: 2027 x—XDFHEIZ, WAL L > —AN—ZEFIEFEIETE, BEXNEELZT 74~V PHEH
FFRICWAL DA MY —I V7 Z2HBALAVWIEZHIELET, ZhoDZEMRITED, LI I74<
V2L FPUIEDEAL LT A Y DAR—HDFHIEXNE T,

EENREELETIAS DBy PRXYENTWSHE !

LIS, X4 577 b & LT.spec.switchoverDelay )T PostgreSQL OF&R v R ATV %317 L
¥5, OV =RV vy bR VIE, REFOWAL Z 7 —HA4 7L LS LET,

2.EEY vy PR UK T B XA L7 NEBX A, PostgreSQL DRI vy AT VB3
RENFE T,

AMR: TEE] T— NI&, PostgreSQL 7 74 7 ¥ M SUIWT$ 2 D 25725, EITHDOA Y FA N I Ty
TERTLET, 777 47RIIUF I avye2dRXRTR—IANy I L, 7547 bEEHmcy
L7, =—N—% r vy PXYYLET, AIFT4ZA M E—FE 2V =V ry bRV UET
12, FARTD PostgreSQL #r—N—7 -t 2% 3 CIZHIEL £5,

4.30.1 RTO £ RPO AN

72— F—=N=IZED, Y—ECRANEELZTD, T2 ERbNID T HA[REMELDHD 5,

1. 774V CEEPFEALMBOLM. av ba =087 2 A VA —N—FEZHIE T 2 A1, EEFD
IV, WALEZRAA, F v 784V s BLUORROBREN RN T 25505H D 57,

2EES vy FATvawy FRRTEINA L, 79 RAX I EREZIIANGZL 230, F—E RIZ
HEEPZTETH, T-RIEKONERA,

3.EES vy PR UKL ZGE. B v v FE Y VIZ WAL EE2AAZEREEFO ot 2%
BIELET, T—ZBEROAZAHEELD D 7,

4. T4 IUBT vy PRI VL, FILWLWTSAUDRNELREB L TORWEL, 752X —1F754~<V
R LUTENET 2720, BEIRELEIN, T—XFEbILEEA,
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ER: RSy y PR VERGHIHITE2RXA L7 NI A v FA—N—DHELFRRIC
*.spec.switchoverDelay’ IZ X > TRESINE T, MHET v v PRV Y OREZ R T2 Z i RPO DR
D OIFRETTH, WBH OBIEANDERIEN 2 RN D D, RTO WEFE L MIELE T,

BE: A9 FA—N—T L RAEHFHAT I L EC AV RAEVAIEZ—T v —DA T L—RE#H T
BRCab 72 & 512, .spec.switchoverDelay % 73 a > % PostgreSQL 7 — XX — 2D RPO ¥ RTO 125
BLEd, MWEICHRET 2. RPO XD RTOPEBEREINZZENDHD FTH, 77 RAKX—LNL
BERWERBANY 779 FLRAVTT—ZBRONET, HiZ, The@WMEIRET S L. A (v
FF N T I T4 TRTFTARVR LTI IRX—%RFEBET 3 2 212, 7—&EKDY
A7 DHIBRENZ5GERH D £3,

431 FSTNa—Fa>F

ZDR—ITlE, Kubernetes 7 7 A X —®DF 71 A4 T CloudNativePG % b 7> 2 —F 4 ¥ 7§ 3 )57E
W A EABRE RO A2 e N TEET,

E> b: Kubernetes EHE X, :ref: kubectl’ I “cnpg” 77 7' 4 ¥ & T % <kubectl 12 “cnpg” 77 74
VEMHTES> R=IET v I/ =T LTBLRLEDXDHD 3,

4.31.1 & 3HEiIC
Kubernetes &5
NI TNS a—T4 VI T7 7574 T 4 TEWVELELDIR, EIZ7 5 Kubernetes > 2 7 AR5 2 BARE 2
IHREFEMETZ 2 TT,
RDZ e wMERLTLEEWN,
o L TW3 Kubernetes 74 A VP a—aryenN—TYay
* PostgreSQL 2SEfEL TW5 / — KDtk

s EBBICABZRICIT A ML= O FRERYFI—VZET. RREOD
StorageConfiguration \IZ2WTTZ B[R D,

o 752X —THLTWSEHE T2 Kubernetes 7 7V 7 —3 3> (D% D, Prometheus, Grafana,
Istio, Certmanager 72 ¥")

431. +ITNPa-FTa2T 185



CloudNativePG, 1J1)—2X 1.18.0

EHRI—T1 VT o
FITNTa—T 4 Y 7ITUE. RHAD kubectl =7 4 U T A WZMAT, AT LTRDTZ 74 v[2—
T4VT 42T BEDOLET,
* kubectl O :ref:kubectl’ IZ “cnpg™ 77 7' A ¥ B2AEH T % <kubectl 12 enpg 7T 74 Y REHT 5>
s jg. BETERZISTYFIA4 Y ISON Tty ¥—
* grep

IEEINEARE I T AT 1O EDATTI T 7 ANVTHRELE T, 1T A Y D*nix
F4 ARV a— g CHUCHHREET S, Windows OS ZH L TW35E1X. grep O
&b D IZ findstr Z {3 2 7,

wsl ZEEFHL T, fFAD*

nix 74 AV a—>ar®Af VA=A LTELOY— L ZHHTEET,

as

CloudNativePG 12 & o TER B X QHIHE N2 T RXRTDH Y YV — XX, Kubernetes THIF XN 2 k52, E
$Z JSON format \IZ R VR L £ T, ZORR. FEDV Y =260 /%2153 %1213 kubect]l logs 2
<Y FICKET 2RERDH D FT,

FHICOWTIE. RO KD AN LE T,

kubectl logs --help

B> b: JSON o 73 TREAIN S DICHRGE TS A, AMATAR S ORZHRETT, fueds2mt
TEBIE, jga~Y FEHHT 22 2BEOLET, 728 21E. |jg-C T kubectl logs™ 2~ > K%&*
RA THETCEFET,

FEIR: IR+t 27> 3 »Tld, CloudNativePG D F 570y a—F 4 Y ZWZEALT, ¥EXERYY -2
WS 30 72 ST 2 5ECHET AN 2006 Z2 R L7,

4.31.2 ARL —2—{5#R
77 # L b Tld. CloudNativePG #* XL — & —1Z. Kubernetes @ cnpg-system #[iZ2M 2 Deployment &
LTA YA b=LEhET GHlllcOWTIE,
EBRICEET 25 25,
REFEITLT, ARVLV—Z—Ry FOV RN EEETEE T,
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logging.md
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kubectl get pods -n cnpg-system

FR: HEORNRTIE., ARV —Z—DFETINTVWE 1 DDKRy RBH Y. cnpg-controller-manager- T

AE DHETCHBSNE T, MAHEZERT XI5 CARV—X—Z2HRELTVEIHEIE. XDZLD
IV MUDBBETT, ZNHDRy I, cnpg-controller-manager ¥ \W S HFIDT 70 A XY MZEo>T
BEHINET,

REMHAL T, pod <POD> THERITENTWAARL —X—IZH T 2BEBEREINEL £3,

kubectl describe pod -n cnpg-system <POD>

KT, ReEITLT, ALARY FronZ7z2RlGEL £7,

kubectl logs -n cnpg-system <POD>

FRL—2—ICET 3FMBERZINET S

Ru&FEI{TL T, CloudNativePG L —&X—F 7 { (IAFFRL—Z—F 70 L DEHE) DFTRTD
Ky Khon72BELET,

kubectl logs -n cnpg-system \
deployment/cnpg-controller-manager --all-containers=true

Tip: LEEoa~Y R -f 777 %BMLT, a2 7124 LATEIFTEET,

REFETLT, aZ%ISON 7 7 4 VITREL 7,

kubectl logs -n cnpg-system \
deployment/cnpg-controller-manager --all-containers=true | \

jq -r . > cnpg_logs.json

kubectl-cnpg 75 74 ~Z{#H L T, CloudNativePG L —&Z —DN—T 3 Y EHIGL T,

kubectl-cnpg status <CLUSTER>

i

Cluster in healthy state

Name: cluster-example
Namespace: default

System ID: 7044925089871458324

PostgreSQL Image: ghcr.io/cloudnative-pg/postgresqgl:15.1-3

RDR—=J12%i )
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(HTDR—T 5 DFEX)

Primary instance: cluster-example-1
Instances: 3
Ready instances: 3

Current Write LSN: 0/5000000 (Timeline: 1 - WAL File: 000000010000000000000004)

Continuous Backup status

Not configured

Streaming Replication status

Name Sent LSN Write LSN Flush LSN Replay LSN TWrite Lag Flush..
—Lag Replay Lag State Sync State Sync Priority

cluster-example-2 0/5000000 0/5000000 0/5000000 0/5000000 00:00:00 o
—00:00:00 00:00:00 streaming async 0

cluster-example-3 0/5000000 0/5000000 0/5000000 0/5000000 00:00:00.10033 _
—00:00:00.10033 00:00:00.10033 streaming async 0

Instances status
Name Database Size Current LSN Replication role Status QoS o
—.Manager Version

Gy — e ————

cluster-example-1 33 MB 0/5000000 Primary OK BestEffort .
—1.12.0
cluster-example-2 33 MB 0/5000000 Standby (async) OK BestEffort .
~1.12.0
cluster-example-3 33 MB 0/5000060 Standby (async) OK BestEffort .
—~1.12.0

4.31.3 75 X2 —I5k

NAMESPACE %4 RijZEBE] D<CLUSTER> 27 7 A X —D AT — X A%, RD XD IR TEF T,

kubectl get cluster -n <NAMESPACE> <CLUSTER>

i
NAME AGE INSTANCES READY STATUS PRIMARY
<CLUSTER>  10d4h3m 3 3 Cluster in healthy state  <CLUSTER>-1

FREDHITIE, 30D Y RAX Y A5 5 1EH 75 PostgreSQL 7 7 2 X — 3 RiE X, FARTH ready 1K
HET. <CLUSTER>-1 D754~ 1) —T7,

BELREOE S, Cluster VY —XDY=7 2 X M2HET 22, XHIKCHRATEET,
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kubectl get cluster -o yaml -n <NAMESPACE> <CLUSTER>

IET 25 1 DOERERaA~Y RiX, cnpg 7774 Vit o TIRMHEEN S status A~ > F T,

kubectl cnpg status -n <NAMESPACE> <CLUSTER>

Tip: --verbose & 7> a > %ZBMT 25, KO EZLDEREHNITEET,

AR VIIRRXR—DRT =K A% B ZEITMAT, enpg 7774 Y FHLTROZ L Z2{TH DT
FES, LSV AETBE—FLET, <brSAEHEZEELES, <br/> 8=V 7Y PYRX—}I TR
2 —RVER L TR D ZE 2 AL 3, <br/o—F2FHLTY e —FL, BEOZLHEEZEHL £7,
<br /> FEHIZDOWTIE, ref:kubectl 12 enpg” 77 74 ¥ 2AEH T % <kubectl I ~cnpg 77 7 A Ve EH
T3> FFaXY bESRLTIEI W,

PostgreSQL 2> 7 F A X =YD=V a Y EHIE L £73,

kubectl describe cluster <CLUSTER_NAME> -n <NAMESPACE> | grep "Image Name"

o

Image Name: ghcr.io/cloudnative-pg/postgresqgl:15.1-3

AR kubectl-cnpg status -n <NAMESPACE> <CLUSTER_NAME> %[l L CTRICEWMEZIE T2 2 H T
EES I

4.31.4 Rv FIER

REFHAL T, FFED PostgreSQL 7 7 A X —IZJBT B4 VARV ZADY A s 2RI TE %3,

kubectl get pod -1 cnpg.io/cluster=<CLUSTER> -L role -n <NAMESPACE>

it

NAME READY STATUS RESTARTS AGE ROLE
<CLUSTER>-1 1/1 Running O 10d4h5m  primary
<CLUSTER>-2 1/1 Running © 10d4h4m replica
<CLUSTER>-3 1/1 Running O 10d4h4m  replica

REFATLT, Ky RHRKBLT0EnE I 2l TE %Y,
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kubectl get pod -n <NAMESPACE> -o yaml <CLUSTER>-<N>

RDa< >y KT, FFED PostgreSQL £ Y AR Y ZADITANTORZEZRETEX T,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N>

1% % PostgreSQL 7Rt A D AICHIR T 25813, KREETTEET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jq select(.logger=="postgres") | .record.message

ROFITIE, FORTWERTEA LZAX Y TEEBMLET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jg -r select(.logger=="postgres") | [(.ts|strflocaltime("%Y-%m-%dT%H:%M:%S %Z")),
—record.message] | @csv

PostgreSQL R RICEAT B EMBHREZNELTI IRV VTTS

299 allHEDRY Fhou 2Rl %3,

kubectl logs -n <NAMESPACE> --previous <CLUSTER>-<N>

FEE D PostgreSQL Pod 7> & FATAL =7 —%#H§ L £ 3

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \

jg -r .record | select(.error_severity == "FATAL")
HiJ7 e
{
"log_time": "2021-11-08 14:07:44.520 UTC",
"user_name": "streaming_replica",
"process_id": "68",

"connection_from": "10.244.0.10:60616",
"session_id": "61892f30.44",

"session_line_num": "1",

"command_tag": "startup",

"session_start_time": "2021-11-08 14:07:44 UTC",
"virtual_transaction_id": "3/75",
"transaction_id": "0",

"error_severity": "FATAL",

"sql_state_code": "28000",

"message": "role \"streaming_replica\" does not exist",
"backend_type": "walsender"
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FREDAEY RO 2T PostgreSQLDB L5 —X vt —I % 74 LR YT LET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | jq -r .err | select(. != null)

i

dial unix /controller/run/.s.PGSQL.5432: connect: no such file or directory

HEDRY Fhberr V— FIZ—HT 23X v b—YRAUSLE T,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | jq -r .msg | grep "err"

HiJT:

2021-11-08 14:07:39.610 UTC [15] LOG: ending log output to stderr

FEED A Y RO PostgreSQL 7Rt 253 RTHOR 7 EZEIGFL £,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \

jg -r . | select(.logger == "postgres") | select(.msg != "record") | .msg
\\\'I:Hjj:

" “shell
2021-11-08 14:07:52.591 UTC [16] LOG: redirecting log output to logging collector.
—.process

2021-11-08 14:07:52.591 UTC [16] HINT: Future log output will appear in directory "/
—controller/log".

2021-11-08 14:07:52.591 UTC [16] LOG: ending log output to stderr

2021-11-08 14:07:52.591 UTC [16] HINT: Future log output will go to log destination

~"csvlog".

HZ2HFO7 4 — NV RTI74NEY U T7ENRy FrZ 2808 L. | TRYJ-THELE I,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jg -r [.level, .ts, .logger, .msg] | join(C" | ")

s

info | 1636380469.5728037 | wal-archive | Backup not configured, skip WAL archiving
info | 1636383566.0664876 | postgres | record
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4.31.5 N\v 2o 7 v TiE#Hk

RefER LT, BT 2 72X =B E NNy 27 v T2 Y A PTEET,

kubectl get backup -1 cnpg.io/cluster=<CLUSTER>

BE: Nv 77 v 7DTUFIFIE. CloudNativePG D N—T a3 > 1,100 TEAXINFE L), Lo T,
FDON=T a VB TIERENTZY Y —ZADARIZEFDE I BRI "ABEENFET,

4.31.6 X L —21EHR

i

RDESZ, 757 RAR=HMEMT % StorageClass Z X7 NF v 7 LT, fABERIE NI TNV a—T 4

YIOHIZEDEZL DAY T F RN EHRT 2 RO ERD D 3,

STORAGECLASS=$ (kubectl get pvc <POD> -0 jsonpath={.spec.storageClassName})
kubectl get storageclasses $STORAGECLASS -o yaml

ZLDHE. 77 AR—=IET 7 )V kD StorageClass ZfHH L TIERE N D7D, ZZTREIZIFAX—Ky
KD 1255 StorageClass ZHfF L £ 3

4.31.7 /— K&k

Kubernetes / — N, FHAEHIIZ PostgreSQL AR v RBETSINZGFITT, ZRHICDOVWTTESREITZ L
ZHIB Z & IS EE TS,

RZEAEH L T, Kubernetes 7 7 AX—HND ./ — DY X M ERIGTEE T,

# look at the worker nodes and their status

kubectl get nodes -o wide

EHIT, FEDZ FAR—DRy FRFE[TESNTVWE/ —FOV XM RIIETE T,

kubectl get pod -1 cnpg.io/clusterName=<CLUSTER> \
-L role -n <NAMESPACE> -o wide

®BEIZ. Ry FDPEGEEINTVIIGRZERT I CHEETT,
affinity/anti-affinity rules and/or tolerations % ffifl L T\ 2358 CIEHITHL D £,
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4.31.8 &4

%< DA T 4 7 kubernetes + 7Y = 7 b like here ¥ [FfIC. 7 9 A X —1% status.conditions b /B
LET, ZHUTED., 77 RAX—2KDIRBEBITKFT 2RO DIC. FEDARY "B FET D% THE]
TE Y, HEMAFRERSZEMFEI RO B TS,

» LastBackupSucceeded
o W7 —HA T
s L7 4

LastBackupSucceeded IXFH DNy 77 v TOAT—RABHME L TWE T, True TRESINTWVWBEY
By BREONY 77 v THRELL BRI TVET, 2L DEEIE False ICREINE T,

ContinuousArchiving X WAL 7—Hh A4 7DRAT—X 2 EHME L TVET, True IKHREINTWVWBRIEE.
RED WAL 7 —Hh A4 7 7B ANEFITK T ENE L, ZhLSLO%LEIE, False KRESINET,

Ready 1Z. 79 AR —IC2—HF—DHEELTBDA VARV ADDH Y, 74V A VAR Y ZADUEFHET
ETWAEE, True T3 ZOFEGEERZ VT MTHEHALT, 77 AX—DMEREI NS FTRHIETEE T,

HEDRMHZ[RT 575&

e Nw T v

$ kubectl wait --for=condition=LastBackupSucceeded cluster/<CLUSTER-NAME> -n
—.<NAMESPACE>

o LT — A4 T

$ kubectl wait --for=condition=ContinuousArchiving cluster/<CLUSTER-NAME> -n
—<NAMESPACE>

e Ready (7 7 RAZ—DMEFHTETVEHNE I D) &

edb_notranlate_37 LU IE., KL 725k % &% cluster.status D A=~y hTT,

$ kubectl get cluster/<cluster-name> -o yaml

status:
conditions:
- message: unexpected failure invoking barman-cloud-wal-archive: exit status
2
reason: ContinuousArchivingFailing
status: "False"

type: ContinuousArchiving

RDR—J12Hi )
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CloudNativePG, 1J1)—2X 1.18.0

HIDR=I D 5 DHEE)

- message: exit status 2
reason: LastBackupFailed
status: "False"
type: LastBackupSucceeded

- message: Cluster Is Not Ready
reason: ClusterIsNotReady
status: "False"

type: Ready

4.31.9 LW Dh DO—AZAY A RIE

2=V VT

75 AR —AND 1 2L EDKRY K CrashloopBackoff IZH D, @7 MET 4 27 B3NV W2 TV
BZHREMDIH 2 Z L DIRENTWABIEEE, BZHL A VARV AD PersistentVolumeClaim D¥ A X
PHELOTHENDNET, FXa X bR a—LHEE 278 ZX 0,

Pod »' Pending KRETRX 2w U9 3

TIRAR—=DA VARV AP Pending 7 £ —XATARXR v 7 L TWBEEIX, Ky RO Events k7> a v
PHERL T, ZOHRICH 2HEHZEBEST 2D0ERZDHD F3,

kubectl describe pod -n <NAMESPACE> <POD>

ZHZERD LS RFERPEZ SN ET,
* nodeSelector IX—HT 5/ —FiZHh FHA
¢« J—FDTAVIPE—BTBEIIRCHBDELLERIATHERA

o FHFEERR ) — FAFE /2L H Y EVA, THi. cluster-autoscaler B3\ D DRI FE
L=d, —RRRREERFE L B ICHEE L CW A AR H D £

ZDLGE. BEIEMOARY P EERT e dHIBEE T,

kubectl get events -n <NAMESPACE>

# 1list events in chronological order

kubectl get events -n <NAMESPACE> --sort-by=.metadata.creationTimestamp
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N7y THEEEINTUVWRWMERICL T AL EEAL AL

AT FIADIS, LTVADBD LA TICHBIHENH D £F (Kubernetes / —RHRRL 1> ETNB L
FEEZTCRETEWY), ISRE—TNYIT7vTHBEIATVWERWESE, LTV ADEELIEEEIC.
TZAIVICEEZELBEVWWAL 7 7 M ILDREICKRZIZEDHD FT (

:ref: > postgresql” £ 2 3 a Y <postgresql £ 27 > a >>°
THBI L7z & 5120 WAL BEERY & —ifto TRV I 4 7 rEhtugd) FAo,

FR%IC. pg_rewind DSLARTD 754 < VICIFE LR W WAL 7 7 £ LB RE Y § 334, pg_rewind:
error: could not open file Z¥{EH L %7,

INHDEGE. Ry FIREFENTETWRWS=H, PVC ZHIFRL T, AL —Z =1L 7Y HZ I ELF
XEBZREDRDHD FT,

BHIC T ue Y a =y ZENkEiR Y a— a2 AL TED, PVETHEZHIRYT 2 2L ICEEND S
BalE. ROLSICTEET,

PODNAME=<POD>
VOLNAME=$ (kubectl get pv -o json | \
jq -r .items[]|select(.spec.claimRef.name==\"$PODNAME\") |.metadata.name)

kubectl delete pod/$PODNAME pvc/$PODNAME pvc/$PODNAME-wal pv/$VOLNAME

4.32 Jxzoo>9

CloudNativePG @ 7 = > ¥ 73, PostgreSQL 27 7 A X —D 1 DLl b, F/RIEITXRTDOA Y A &X 2V ZADEE
EL T2 e DbN 2 GBI, 207 — X2 RET 25MO T 0L RATT, f YARVANT 2 VRS
Nz e, By FOFEITHIC PostgreSQL #— N— 7+t X (postmaster ) 23 ¥ v hE YV EXN3B L
RAEXNF T, ZHUTED, 72V ADRRENZ T, Ky F EDF— XD PostgreSQL 12 & » TEH X
N TN T b I TN a—T 4 YIOHNTI 7 AN AT LEAETEET,

4321 1V RARVRA BTV ARATBRAE

CloudNativePG Tl&, KDt %7z Y ATE¥7F,
s FFEDA VARV R
c A YARYADY A |
* Postgres Cluster £{K

T2V NE A VAR ZALD ISONFERD Y R + 2N E Y §5 cnpg.io/fencedInstances 7./ 7 —
arparrFyuENMLTHEIRE S, 7/ 7—aryR' [""]' . YA AL RI—FREFERALEZS
INE VYR MIERESNTVWRGA, 7 I7RAX—2RKPT7 2 23N E T, FRHZED ISON V R M
BWEINTVEHE, ARV =X —ZFRPRESINTORVDLD XS ICEIEL £ 3,

o1 :

G

N
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e cnpg.io/fencedInstances: '["cluster-example-1"]' (¥ cluster-example-1A{ AKX AD
ATz VALET
e cnpg.io/fencedInstances: '["cluster-example-1","cluster-example-2"]" X

cluster-example-1 3B X If cluster-example-2 f VAX VA% 7z VALET
* cnpg.io/fencedInstances: '["*"]'IX ZTRRX—HADINTDA VARV A% 72V ALET,

7 /77— aviE, kubectl annotate 2~ FREZMA LT, £7i3 kubectl cnpg fencing on ¥
Ja<y REMHALTEER R GIET, Kubernetes 7 73 27 MIRETEE T,

# to fence only one instance

kubectl cnpg fencing on cluster-example 1

# to fence all the instances in a Cluster

kubectl cnpg fencing on cluster-example

I MRS 7 =2 Y RAENTA Y AR Y A% ED Cluster DT,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
annotations:
cnpg.io/fencedInstances: ["cluster-example-1"]

4322 Jx 2 7 FLLEITRAE

T2y NE T T—arEZV7TE30, HOMEICKRET S THRETEE I,

7B L T, 2T kubect]l annotate B L CFENTEITT 30, KD X 51T kubectl
cnpg fencing ¥ 7a~> REFHLCEITTEE T,

# to lift the fencing only for one instance

# N.B.: at the moment this wont work if the whole cluster was fenced previously,

# in that case you will have to manually set the annotation as explained above

kubectl cnpg fencing off cluster-example 1

# to lift the fencing for all the instances in a Cluster

kubectl cnpg fencing off cluster-example
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4.323 7> 0LEA

AVRARYAB T 2 IRICERESNS Y, postmaster TRE A& v v XY VT 3 FIEIBHEA
ENFET, ZHUE. XA L7 7 bA.spec.stopDelay ICEREXNT-RAIDAT— vy bRV B
WTRERGEDERS v v MU VY THEREINE T, R

e Pod IZHER SN E T
e Pod ZERTT L LTV —2ENFEHA

* Postgres f Y ARV ZADREZHEL LBEVWT RN TOEEIHEINE T, TIUIDLRIREEN
£,

o 1 IZFERE XN B cnpg_collector_fencing_on Z[RE, X MY v Z7RINEZINFHA

B T IATVA VARV RN T 2 Y AZINTWABEE, £ postmaster HE T v v b
R VENETH, 72 A NI —N—R3FEfTIhWD, 77V r— a Y ORENFM T £T,
T Y ADPBREND 2, T2 A NG —N—%2ZTEITC T 74V A VARV APEEH XN E T,

FDID, BEBIIHBERIGEIIDATIATVA VARV AR T2V ATE3I e 2BHD LTI,

fenced 1 ¥ A& VY ADHIFRE N5 &, Pod I IEFICHIER S L E 3753, postmaster [FEF TN EFEA, Th
3. 4 ~ A& > A Crashlooping DBEITIEEITEL D £ 7,

4.33 PostGIS

PostGIS . PostgreSQL DIEHIC AR DD 34— 7> Y — RILREHE T, T — X RX— 212 GIS (HIFEIER
SATL) ATV VEMEFEL, SQLEN L THRET 272009 K- 2EALTVET,

BE: Z0t7yarTid, @tEh PostGIS IZHE@E L TW5a Z e 2HifEL LTH D, CloudNativePG Z 41
L T Kubernetes T PostGIS 7— & X —Z %2 L THr L\ PostgreSQL 7 7 A X —Z2{ER T % J7iEICEE S
2 BRI Z R L 5

CloudNativePG 2 2 2 =7 4 X, 23D PostGIS images hosted on DockerHub FIZHSR X NFza > 7 F 4
A=V EHERLTVET, FlicOVTE XEeZBELZE W,

* postgis-containers

* postgis-containers
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4.33.1 PostGIS 7 5 X2 — LAY 3EXBR
WERHNZIX, PostGIS X — 2 D PostgreSQL 27 7 A & — (F 7213 HLIZ PostGIS 27 7 X & —) 131D PostgreSQL
7 IAR—LAKTT, ME—DEWIRDEEBDHTT,

s PostGIS BXUBH Z 4 75V DY AT LNDIFETE

e PostGIS T2 X5 ¥ a v DF —RN— ZANDIELE

CloudNativePG 134 I 2a— X TN 7 XV Fr—>arayrHilFEoOnT WAz, PostGIS Z 7ubEya=
VIFTEME—DHIEE, ARTF Y NIMEHTE2aAVTFAR-JICEMTEZETY,

AT FHFAA—JOEH Z. ChBITSHECHET AWM TFIEELRER L E T, X hEEc

Z. UFROFIO LS, 232=FT4DPostGIS A>T FA X—IVZFHTEET,

2HFHD AT v 7 TlE. PostgreSQL 7 — X R — ZIZHLRIEAEZ A Y A b =L L ¥ T, ZHICIE2 DDFHE
BHDET,

e XA OY -V RT—FT I F XIS TI FRARX—THRAPMTEXAL VD OBEZLLME—DT —
BN=ATHZT TV —=2a YT —ARN—RAZA YA =VT 5, £iF

e A VAR VADBHODTF — ZER—ATHFEINBZE /) VR T7 X7 7F v AT REE. 75X
Z—TERTEITRTDT—XR—ATHHATE 2 X5 templatel 7 — XR—ZIZA YA F—JL
L%

AR T—ER—AHNDVA 7 aHP—EREE/ VRT—FT7F v DeFMlc-OWTIE, How many databases
should be hosted in a single PostgreSQL instance? ¥ 7z Database import ZZH L TL 72\,

4.33.2 PostGIS TH L\ PostgreSQL 7 5 XA 2 —%{Ef T 3

PostGIS 3.2 TH#7 L\ PostgreSQL 14 7 7 A X —Z{EM L7z LEL & 9,

BHIDORT v FiE. 5 ¥ FIZIELW PostGIS 2> 57 F A4 X—I %A L. Cluster U Y — ZIZ.spec.
imageName 4 7> a Y R HMYNIERET 5 Z 2 TI,

LUR @ postgis-example.yaml &, PostGIS 7 7 2 X — DAEKITIEICHT 2 04 XV R Z2 L 5,

E&: CloudNativePG (IR & D B BIFIANEA SN E 34, EREHICS X T L DMK L F 2 —=>
TR 2 BT RENDH D e BB L TLZE N, £z, LT DHID “imageName® 1. PostgreSQL
14 THIHFTRERBRHFTDA X — P Z EHINCHE LR LTVWE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: postgis-example
spec:

RDR—=J1ZHK )
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(BIDR—T 5 D x)

instances: 3
imageName: ghcr.io/cloudnative-pg/postgis:14
bootstrap:

initdb:

postInitTemplateSQL:
- CREATE EXTENSION postgis;

CREATE EXTENSION postgis_topology;
- CREATE EXTENSION fuzzystrmatch;
CREATE EXTENSION postgis_tiger_geocoder;

storage:
size: 1Gi

NG, 7TV = aryTF—AR—2 (app EMHIN T T) ZHEBIIERT 2H1IZ. templatel 7 —
BAR—=Z2IZHLTIZZYDY R+ %EITT S postInitTemplateSQL A 7¥ a YIKFLTWET, OF
D, N7 xR MEREHALTIZ 7 RAX—DEET 2 L. EEHOIRBHENR T > T L — T —XR—2L 7

TV —2alTF—EAR—ZADWHITA VA =&, FHTEZX51C2) %7,

IR W% - T, postnitApplicationSQL 72 ¥ D API ') 7 7 L > Z @ .spec.bootstrap.initdb “C{# F A §E

RAT a YRR LET,

app 7 — AR— AR TS itk b. a> T FND PostGIS DA RER NN — P a > 2 fHICHERT

EEY (ZOFFaX Y POHEEIZERLZGEVDD £5),

$ kubectl exec -ti postgis-example-1 -- psql app

Defaulted container "postgres" out of: postgres, bootstrap-controller (init)
psql (15.1 (Debian 15.1-1.pgdgl10+1))

Type "help" for help.

app=# SELECT * FROM pg_available_extensions WHERE name ~ Apostgis ORDER BY 1;
name | default_version | installed_version |

comment

postgis | 3.2.2 | 3.2.2 | PostGIS geometry..
—.and geography spatial types and functions

postgis-3 | 3.2.2 | | PostGIS geometry..
—.and geography spatial types and functions

postgis_raster | 3.2.2 | | PostGIS raster.
—types and functions

postgis_raster-3 | 3.2.2 | | PostGIS raster.,
—types and functions

postgis_sfcgal | 3.2.2 | | PostGIS SFCGAL.
—functions

RDR—J1ZHi )
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BIDR— T 5 DR X)

postgis_sfcgal-3 | 3.2.2 | | PostGIS SFCGAL.
—functions
postgis_tiger_geocoder | 3.2.2 | 3.2.2 | PostGIS tiger.

-.geocoder and reverse geocoder

postgis_tiger_geocoder-3 | 3.2.2 | | PostGIS tiger.
—.geocoder and reverse geocoder

postgis_topology | 3.2.2 | 3.2.2 | PostGIS topology.
—spatial types and functions

postgis_topology-3 | 3.2.2 | | PostGIS topology..
—»spatial types and functions

(10 rows)

ROFNETIX. postInitTemplateSQL 27 a M2V R b XN TV BHLIRIEEEDS app 7 — X R— RIZIE
LA YA P—LENTWEZ L EERLE T,

app=# \dx
List of installed extensions

Name | Version | Schema | Description
e el it fommm e T
fuzzystrmatch | 1.1 | public | determine similarities and distance.
—between strings
plpgsql | 1.0 | pg_catalog | PL/pgSQL procedural language
postgis | 3.2.2 | public | PostGIS geometry and geography..
-.spatial types and functions
postgis_tiger_geocoder | 3.2.2 | tiger | PostGIS tiger geocoder and reverse.
—.geocoder
postgis_topology | 3.2.2 | topology | PostGIS topology spatial types and.
—functions
(5 rows)
BRIZII

app=# SELECT postgis_full_version();
postgis_

—full_version

POSTGIS="3.2.2 628da50" [EXTENSION] PGSQL="140" GE0S="3.9.0-CAPI-1.16.2" PR0J="7.2.1"
LIBXML="2.9.10" LIBJSON="®.15" LIBPROTOBUF="1.3.3" WAGYU="0.5.0 (Internal)" TOPOLOGY
(1 row)
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434 T FRY—I2FDTAE

CloudNativePG (&, F XL —&—723PostgreSQL 7 7 AX —%#IELL 7704 LTEMT 2 Z L 2IRIET %
—HOIYRY—IYF (E2E) TALE2ALT, a3y MRICHBMICT A S ET,

X 512, KD Kubernetes N—F a a3y P I RICTRAMEINL 20, BFE T XD TS
PRETEET,

*1.25

L]

1.24

1.23

1.22

1.21

KD PostgreSQL N— 3 VBT A P IR TWVWET,

L]

PostgreSQL15
PostgreSQL 14
PostgreSQL13
PostgreSQL 12
PostgreSQL11

PostgreSQL 10

Kubernetes ¥ PostgreSQL D7 A h ¥Njon—Y a > Z iz, TEEE M L T Kubernetes 27 7 2 X —ME
JREN, EDT FARXR—=TRDEE 7R AL — FDBFEFTINET,

BE: ARL—EF—DA VA=) ZVIRAX—DIER;* T— XA L —ID/=DDKGERY 2 —
LDfER,

H—EXES ARDERZSOH—ERXZNLES. 21—V -2 RELEY—N—BIU/Z
7237 74 7 v FEEHEZ A L $#, * PgBouncer;

BE2EE: 7x—ILA—N"N— AL v FF—N— % 10RRETT 2 — N F—N—DFKELHEED
TIARVIY FRA Y FAAL v F, #2200 0ANICRAAL v F A —N—=LGED TSI <YK
KAV MDAAL vF, *60 HUMICHILIRELSEIEL £3, * PVC DHIBR;

Ny o7y Feigrm : *S3 kd Barman Cloud Zffifl L7y 27 7 v 7 ¢ ScheduledBackups D %17,
* Barman Cloud on Azure blob X s L —J 2 L7zNv 27 7 v 7 ¥ ScheduledBackups DF#EfT, * S3
C Barman Cloud ZffH L TNy 77 v 75 6EE L $9, * Barman Cloud on Azure BLOB X k L —
PEMEHALTANY 27y THhoim L Ed, ¥V 4L X L7,

FRL—=B— . ARL—2—FEM, ConfigMap 2N L7eARL —X—FE, * ARV —X—Kvy K
DOHIBR; * ARV —X—Ry FOZE I aYy, *FARL—X—D7 v T 7L —F; * FRL—X—D
el M,

AIERAIM . XMy aL 23>, PgBouncer X bV w» Z;*JSON v 7T
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c LU=y i MEBLTIVAISRE—, LY r—SarRay b, *FAAERE, * 275X
R—DAT—=NVT v TERT =LY,

« FSTALY I #*CNPG T3 7 A VERFEH LIV AR —NA NI —2ay, TP Hliari
EDERL

* Postgres 180K : * PostgreSQL DL HZEF L £3, * PostgreSQL A X =Y ZZEHT 5L ZD
H— ]) yﬁ%%ﬁo

e Ry RDRTTa—1)>4  * Tolerations ¥ taint,

* NodeSelector ZfH L7z Pod 77 4 =7 4,
¢ DIZRBA—ARBRT—=R . VFRAR—=FRIVET /) T—23 >0 ConfigMap, * 73 =7 b XART =X,
« Blff : T—H DB, pg_basebackup;

« F=AR—=ZADAVR—b 1O —EEX7O—F, T/ VA7 Ta—F,
e AL = *2 P L —UHEER,

e ZXalUFaq  *AppArmor 7/ T—3 a ¥V DIk, Azure BRI TOAEITEINE T,
e XAVTFVR LX) —=FRFRLA Y,
4.35 AVTFHAXA—CDEWH

Kubernetes fl @ CloudNativePG #+ XL — & —&, ROBMHICHEHLF % PostgreSQL D HHEDH 2 a > 7
F—AX=ITENET 2 XD WCHKEF TN TVWET,

o RRUZH BREDD % PostgreSQL FEITRIAEZ » A /L -initdb - postgres-pg_ctl-pg_controldata
- pg_basebackup

e RRWHDBNHEMND S Barman Cloud EAITH[RE 7 7 £ L
barman-cloud-backup-delete

barman-cloud-backup

barman-cloud-backup-list

barman-cloud-check-wal-archive - barman-cloud-restore - barman-cloud-wal-archive
- barman-cloud-wal-restore

BEGEDAH)

o PGAudit EERHERED A A b — L ENF L (F 7Y a V-BEE Y 5 AKX —T PGAudit 2345
o WY —LEE

BE: PostgreSQL versions supported by the PGDG D ADFFAI XN E T,

CloudNativePG 34 Y AX VAR F—I ¥ —THF—N—F4 RT 520D, f X—IEBIZTZY M) —KA
ViRavwr FIIBESLD FE A

oM
El=I
x5

: TV =2 araryi A RX=J&, BHRANFIA T a DRy FRAR AN, P —N—F —
2 F x** T DA CloudNativePG 12 & > THHEINEF T,
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CloudNativePG 2 X 2 =7 4 X, CloudNativePG TEIfEJ % public PostgreSQL container images % 2t
XUHAR—FL. gherio TRALTWE T,

4.35.1 1 X—=CRTDEMH
A X —PZ121% Docker THMR AR BT 2 Z 2 W TE £ 38, CloudNativePG AL — X — 13 X—
R ZEHLT, A XA=JIEENS Postgres XY v —"—Y a YEWHHLE T,

A RX—=IR7E, BRI PostgreSQL X ¥ v —NN— a V&HFF (145 F731572Y) THED, A 7> =
TRy FERYFLANADHLDELRDD 5,

Z DI, Docker X 7 TRIFANSNEZ B R X FOMAEDLEE, BIICFy b, 7YX —2a7, %
723~ A FREEEHITDENTEET,

EHT & B ER K 7 Df:
.+ 11.1
.+ 12.3.2.1-1
«12.4

* 13

14.5-10

* 15.0

BE: latest 3AX—YDEMRR T LIIRRENERA,

4.36 ARL—2—DEEHNLARNIL

Dt 7> a T, Operator SDK definition of Capability Levels 7 L — AV — 27 2 L THEI L=,
CloudNativePG IZ & > TEEX N WMEEOME LML 5,

Level Il Level lll Level IV

Basic Install Seamless Upgrades Full Lifecycle Deep Insights Auto Pilot

Automated application Patch and minor version App lifecycle, storage Metrics, alerts, log Horizontal/vertical scaling,
provisioning and upgrades supported lifecycle (backup, failure processing and workload auto config tuning, abnormal
configuration management recovery) analysis detection, scheduling tuning

13: Operator Capability Levels

BZE: Operator Capability Levels model 12#-9WWT, CloudNativePG Operator 2> 5 D** L)LV - HEfj S
Aay b by PRI TEET,
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BIREL UG, ARL — X =2 2R E O BHEKREL v MICBEM T s TV E T,
1 HARAL 2 =L

2.Y—=LVARBRT v ST L —F

3.9V A4THA T

4. PRNEE

5.4 — koS4 my b

AR COTL—LT—2F ARL—R—TORKDEELEEDOH A FeEZTVET,

4.36.1 LRNIL1-BEBERAVZA =)L

BREL AL 1I2lE, ARV —R—D A VA=)l L BEPEENE T, ZOHTIVIZIE, ARL—&—
X PostgreSQL 7 7 2 X — K ¥ OXFETIEDLEZE R Y, HLPeT I 1 —H —T 7 2R T ZOHEEEHR
kB EENE T,

FE: ZOLNILVOFEFEREF 2 ) T 4 O EHRET L TVET,

EERBRICE B3 ARL—2—DERH

FRL—&—1%, 4 DDOFE CustomResourceDefinition & 7Y =2 b, Cluster. Backup. BX U
ScheduledBackup % EF 3 % Kubernetes v =7 = XA b HHAL T, ESHRAGETA VA b—1ENE T,

EEEMICK % PostgreSQL 7 5 X 2 — DR

PostgreSQL 27 7 A X — (A7 ¥ F) &, TRICEESMWRFIET Cluster H AKX LV Y —AEEHLT
EFRINE T, PostgreSQL D NN— a id, BERSINLL I A MY D6 HEIICEIGE 5 CR TER
ENART Y RAVTFAR=—JWZEoTHREDE T, ARTVNZREMT L, AR —Z—1FX
DY Y =2 HHANIER L £ 3, Pod. Service. Secret. ConfigMap. PersistentVolumeClaim .
PodDisruptionBudget . ServiceAccount . RoleBinding. Role
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CRD Z/tL1cARS Y FEZFEDA —N—F1 F

Z DEFEFIX, PostgreSQL BNERIZH ZEREDART Y KAy TFHA X =V %P K- T3 X5 1CEGEHS
NTVET, 774 FTIE AR —& =13, PostgreSQL 2 I 2 =7 4 THR— F XA, gherio TR
NTVBEHOLEELRXY v == a YOERHFDOTAF—N"—2a Y EFHALET, CR T imageName
B ERETSHILICED, TIARVIRRYANL T —FT7 7 F ¥ ZEHYR— b3F % PostgreSQL O H.
DDA X -V ZHEHTEE T, ARL—Z—d, TIAR=1aVTF—LIRPVRITIELRT
2728 ® imagePullSecrets ¥, 27 F—A X —IDARZEMZ X O HIHT 272D % 7% HR—
FLTWET,

RV /) T=>3Yy

FRUV =R —F, VIAR—DRXRT =R TEEINTZTIRNLET ) T—ayDEEY K-35k
SITHERTEFE T,

HOTHEEDSA Y RAE VAR —T v —

ARV — & —|&, Patroni % Stolon 7% ¥ DAY — L% f#iH L T Kubernetes 7 7 2 X —7R v FAD PostgreSQL
A VARV RAZTET A bDIC, FRY FAD/controller/manager £ WS EHID 7 7 4 T AL —
R—FATARE T 7 A VEFALE T, TD7 7V — a2 d, K7 % PostgreSQL A » A & > 2 % Hil{#
L. PostgreSQL 27 7 A X — b AR IIZEDSVTKRY FORT =X A% A YAX VY ABTHG LREST 572
DIHEHENE T, A VAR VAT A=Y ¥ —IF, B —7D kubelet IZ &k o> TH-UIH S5 Web H—
N—EELET, kubelet IT X o TR X7z Unix & 7 F A VAR VAR A =T ¥ —ITXoT
T 4R, BB T T, AEA R P ADEBRTHIE S N7 ED 72912 postgres 7 rk
AHEEEINE T, A VARV AT A=Y ¥ —IX Go TERINTE D, ABKIFRERIED D T8 A

2L —HER

AFL =ik, T—ER—AY -0 —ROERLIVK—F Y FTT, ARL—F—lF, AL =T D
Bl & Kubernetes DA 7 1 7HEEEE V Y — X 2R T 2728, Hi& ¥ 72 % Kubernetes BRI R T =
2HDIHEDVT, V=20 —RFOBEFICH LA ML=V % B IRT 20+ R FMELREL 5,
HE TV v 75T RBBETREDRA ML —I 7 5 X% RT 57, CR @ storage /87 X — X —
DPVC Ty 7L— 2N L THEREINPVC 2WHHET 2 2EKRLE T, 7+ -3 A%\ L
. KO KHIHT 272012, 77 AKX —DHITEZIAARS (WAL, pg_wal & LTHHIHND) %
DAY 2 — L THRALNTBI B TEET,

cnp-bench A =7V —2X7ay 27 b2FHL T, ERBHRIICA ML - T —=ZRXR=20D
WMAZERYF~Y—ITEET,
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L) Digex

F RV —&—I%, instances ¥ FHINZH—D TR =X —2FHL T, 79X X—NDL 7V H%BHEHN
WHHLE T, 1ICREINTWBEE, 77 AX—1ZL 7V DB VE—D T £ <) PostgreSQL £ > 2
RUATHEREINET, 1 KO KREVWEE, ARV —X—ZHH 7 = A VI — =12 X 2EA % (HA) ¥
AL v FF—N—EEC kB —Y VI EHEET instances -1 L 7Y A EEH L E 3, CloudNativePG
&, Failover slots ¥ FEIEI 2 DIRTICHEER X 417= PostgreSQL D% v FICfiliFE X /-2 HH LT, HA 7
FAZ—=ANDITRTOL TV HIDL TV r—yaryiuy M2 HBICEEL 3,

F—RAN— R

FRL—X—F, B—DF —X~X—ZT PostgreSQL 27 7 A X — %2 BT 2 X 5 IRGEIShTwE T, AR
L—&—id, @AW D/[EZIAAL, ZARD, AN EHAOY -7 u— FHICHENIZ I neYa=rr
BIXOEHINS 3 DD Kubernetes Y —EAZHHL T, 7—XRX—=ZXAND7 7L X% HHANEHRL %
T BRE D VKO Tu—F2FEHLT, AL —&Z—iZapp L WVWI F—RZR—AE/ER L ET, 7
7 4V b TlE. A CHARTO@E O Postgres L—HF —=DFE L X T, BDEIZIGLT, T—RRX—RAH{ L 1—
P—ZOMAFEIETEE T, 7 IAR—ZFHTT2-DDMBIIHLED D THAD, CR D postgresql
£ 27> 2 > T PostgreSQL 7 ¥ & A4 LMK & PostgreSQL 7R A b RX—Z DR — LD 5% H AR~ A X
TEET,

Ry keFaUFo KU —

InfoSec BAFICOWTIX, ARV —Z—13a vy T F—OFRHEET— FEXELrEY. SARDEHOL—
T7ANTRATAEMAL T, ARL—X—2 ARV FRy FOMAIIHNLTary s F—OrRENZ2 R
ELET, T/ MERYEF 2T 42y TF A 2HARNCEHREL F T,

TI4=T4

7 I AR =D affinity 27> a vEMFHT L. Ry R kAR Y 2 — 272 ¥ DREE ) Y — 2% Kubernetes
JIAR=D ) = RRAERTRAr Y 2a—NT5HERMAETEET, Rz, ARV =X -3 T2V K-
FLTWVWET,

e Ry RT7 74 =T 4T VFT 74 =74
o J—FEkLZX—

« FAY P LEA
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ARYERESAAM 2 =T —2R

CloudNativePG 121X, HBED Ay R4 VA VX =T =24 ADHH £H A, PostgreSQL 7 T A X —EH
I ARY Y 2B I OEHET 2 cnpg 2 WD T5 74 VRIS 2 Z 212 X D, Kubernetes (C5
WAy RI4 VA4V R =T 24 A TH 3 kubectl IZKFLTVET,

VSR —DREDAT—RR

FRL—Z =13, BHEINZTZFRAR—DAT—RATCRDAT—RAL T a v 2RGHICERL %
F o PostgreSQL 27 7 AR —2ARD R 7 — X AF, Ry FTFETEINTVEA VAR VAT =Y v —I
Ko THRIMNICE R E N E T, £ VAKX VA 32— % — &, #ilfHll 24172 PostgreSQL £ > A X ¥ T4
FEREFERHEALCT, 772X —DRERAT—RZIEHLEST (Bl ZD pod -1 1754V TH
D, pod -1 ZFHTHEZEEIEILENDH D T, D Pod id pod -1 IZESBELH D ET), FL
ATF—& A%, PRS2 72912 kubectl D ecnpg 7 A VIZ ko THAINE T,

7.|"\° l/_a_UJmL,\DIE%

F L —XIFZEDHOZER % BEINC/ER L £ 3, Webhook %r— N—2MEHT 2 U — Z7EFBAE R ER L
T. ARV — X —FEER £ B4 LT, Kubernetes APL H—N—¥ ¥R — X —HDHHOMOLRLEE
PRAEL F 5,

U5 22— DR/

AR =& —E, TNTOD PostgreSQL 7 7 A % —Didilt iz BEIINC/ER L3, Z4udk. ArY—23
TLTVN =2 a Y AR YN P —nN— (RRT7—=FObD) 28, 7747/b®mﬁﬁwnsﬁ
AZEDORITEEINMHHEINET, 7947 Y ViEIAZED W A X LFRER OV R— M, =L v b %

NMUTHHTEE S, Z4UTIE, cert-manager & DG D A ENFE T, FEAFIX. kubectl D cnpg 772
/f VEMBHLTHITTEET,

TLS 6
FRL—& =, 793R X—DFHREFEHLTEF 2074 LT 270102547 MY —nN—3&

1% W5+t % TLS / SSL ##t 2 B DO A 7 4 TITHKR— P LET, W AKX LT —N—FEHFO Y
—ME, =Ly FENLTHHATEE S, ZHUTIE, cert-manager £ DA EEFNE T,
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AMV=I2JLTVTr—2 3> DOFRERS:

FRL—&—F, NAV—F (LEdRoTo—2Ly ) KEKGFTZIRDDIZ, TLS 754 7> MFRAZE
FELICRIEL T, AR NP —N—PEDA M) —I VLV — a VEREARLET,

MR ER

ARV —R—%HHT 5 &, PostgreSQL D Cluster VY —AD YAML £ 2 ¥ a3 Y IZEH & #HH T
=, WA TS g VI U TIRTOAL VARV ADEYNZY v — RE-dEEE xR 3, RIEOHIR :
ALTER SYSTEM TOZEHIIMHENEHA, DF D, 77X X—DIREITEHINFEEA,

BIZ® PostgreSQL 7 —2ZR—ZXD 1 VR— bk

N—=Ta Y LI6 LR, ARV — &2 =13 F 7 5 4 Y72 L T, BIFED Postgres 7— XX — X % Kubernetes
DH L\ CloudNativePG Cluster 124 ¥ R— M35 G5EZRME L £3, M UMKBEIZ. PostgreSQL 7 — X
R=—ZADFTFGAVDAT % =T v T T L—=FHEHIN=LTVET, T 774 VI T—ER=AHA »
R—PENBET, 77V —2arhY —ATEZAAREREILT 20ENDH L L 2HKLE T,
ZOKREIE, initdb 77— PR MF v T XYy FEALRL T, A0 PostgreSQL 7 — X X — X THIH AT RER
T—XDFEAF Y S ay FEMEHLTH LW PostgreSQL 7 7 A X — %2 ERL 3, UL, R—r3%—
I—H—HFEHENLTT 7 EATEET, 1 VR—MIFVR—- PN TWENN—=T 3 »D Postgres 2° 5T
HY, BIEDIRNTDT =KX=, BERUOERINLGEEI0 —LITH L TERITEN LW 5
AR—=TF74<Un5D pg_dump B X U pg_restore ITHIFEL TWVWE T,

PostGIS 75 X% —

CloudNativePG &, PostgreSQL D d —MxHIRILRIEEED 1| D TH 2T — X RX—ZH D PosiGIS 75
AB=F =T —AEBRE R L2 JAX—D A4 VA b=V EYR—-—FLTVET,
PostgreSQL DE AR LDAP 533

ARV =X —%HHT % &, PostgreSQL documentation: LDAP authentication TEBHZNLTWA X 51T, &
STINA Y REIREB+NA Y RE— REMHH LT, PostgreSQL 27 7 4 7 > b @ LDAP #ZAE % #iK T
g

BRO1 A N=IAE

Operator l%, kubectl apply #/1L T Kubernetes v=7 =z A b %A YA h =L, X7V v 7 BIUTZ

AR— 759 REIBEDOHEED Kubernetes £ Y A F— )L THEHATEE T, XHI2, AL —&—FHD Helm
Chart HF|HTZ F3,
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BRL D HIRK

FRV =K —1F, BRI DO Z L 22T R—P L, HEEDT 7 4V MEZIREL RIS, A —
N=F A4 RRH AR A R LET, FITD YAML 22— F{TT Cluster CRD % {#F L T, PostgreSQL
JIAR—DFTuAL BIRETEET,

4.36.2 LRNJL2-—LLABTYITIL—FR

HREL NV 213, ARL—Z—LRBEOT—I0—-ROEH. ZDHEE PostgreSQL H— N — BT 5
HDTT, THUZIZ. PostgreSQL DI A F—U ) —XDEH EEDLF 2V T 4 EAXTDIEIE) & X
Sw—AYSAYTYTIL—R BEERET,

ARL—=EZ—DT7vFIL—FR

FRL—=Z—=1F, FILLVEHE LTS —ALLVART Yy 7L —FTEET, A VAR VAT =T v —D
A2 ayOBNITC, HEFZPEZHELTHARI Y RZEHEITAINEID D FXHA, HEFIZL.
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PEHD EH A,
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RAYR=2Y FTF, PostgreSQL 2 A 7 4 ZOYPL TV r—>a v eky AR ANL LT Y B %A
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TEBRINTREDRA Vb A Y EAL LIIEITLT S I2E D, #H LW PostgreSQL 27 7 A X — Z BT =
T3, ZOMBEIISEERETTO BIcEEaINTED,
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2 —@ 27 1 X Kubernetes 7 7 A X — b RO I %EFXELET, replica X 7> a2 HHT 2L, AL X
V== 3 DHID PostgreSQL Y — A0 6 T — R MEGHNCER T 2 X5 L IR X%
bty b7y STEET, ZOESRY—RE 220DV FRA Y b 5D TLS RHDOEHERA P —I >
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N ®D PostgreSQL 7 — XX — 2D 'Y 1 Ak REE 2 BIRIC A E ¥ %3 (BIfE. Kubernetes 7 =7 L —
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¥ a YD ReusePVC X > a v 2T 2., FHTIHMREIEETEES, HIRS N4 Y R EX 2V RIZ
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PERALER =) 722 A T4 TTHR=FLTWVWET, 7—F727F xDERD» S, PgBouncer
iR 7 — 7 —DXA T4 TRERBT —ER—RLZT 7 RFT 20D LAY —2EBAL, 4 VAX
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BI/ERZ Secret A7 27 P LTEREINIEARZLE=RY) V77TV EYR—-—PFLET,
CloudNativePG . 2> 7 F X MZHA L THIET X % PostgreSQL DEARRRE=RY V77T Dt v
MEERIEL £ 9, [cnp-sandbox TR =7 FIE, WL ODPDEARPLA M) v 7 Xy ¥ aR— Fofl%
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D7INRALDIITIVE=ZR) VY
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NIl Ko TEITENZTRTOD SQL A7 — b X ¥+ DFTH & FEITOHGT 2B TE F T,
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CloudNativePG ZffH T2 &, T —ZR—RAtF a7 1 OFEHE, BEEAN, ARV —X -1, PGAudit
(PostgreSQL fil) 2L TTF —ZRX—R 72774 LT 4 2 BB LU TEE T, 20587774
E'7 413 JSON v 7 Z E#EfiAL, Fluentd 2 ¥ Ok w7 70— — 2 L CEYIZZY > 2 B Y —
LE=Ty MINV—T 4 Y TEXT,
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VY =20, / — FDHIFR, 7 v 7 7L — R ¥ Kubernetes API T TIN5 FERA RV Zisx
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g, BE. B Fa—o A ESEYTTVET,

BEEEDHDEE T T — LA —/N—
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FATVELTHRETAILICED, 75 RARXR—DRAT—RAREHLET, FOME, FEEXTVWE Ry
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ENRT =R RACHT B EHET 27D ERFIEEFG LT, A0 T 74 <V MEIHLZGA.
RUAHI=ZXLIZED, 77V 5= a BT VICEETERVWESICL, Y — N—T pg_rewind
BEITL, AR AL 2 LTHESL T,

AB N1 DEEBIER

AR UNALZERA N LTWB Ry FOBHIBREINZIGES. ARV =X —1Z AR AN P —N—2FERT S
FlEEFAARL 5,

4.37 hXAZ LRy R bO—5—
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DAEA Y MTOWTHHLE T,

4.37.1 PVCO UYL X
ZHUZ StatefulSet D L HISNHIRTT, PVC DY A4 XZEFEIZHR—FLTVWEFA, ZHUITF—
BR—=ZIZE 5 THETT, RV a—2DY A XB2EET 31213, EHERERERAHETT,
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L= A8 R— b LTWAEEIXPVC DY A AEBE RN TE £,
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ZOENE, FREOIRETHEITT 2 1E LWVERMIE 2 TET 2 & 2 ICBERLET,

—HOEEZ, RNV TV A TEITL T T IA RV TETTHRENDH D 34, BFEhkL 7Y
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BT B0 LW PVC 7 DERZBBEL E7,

4374 O—ALNZX L= UE—FX L=, BLUVT—ER=XH1X
7w 77— REFTS729DIZ, Kubernetes / — FZIEITA2DERHZGEBHDET, 7y 7L —F
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BIPNCHIO R A M~ FTEE T (B2 H/z0M@E7Z I H > TnES),
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BRT TV — 2T 2 HEAY 2R —,

5ER7245 : cluster-example-full.yaml : fEHRIREIR A 7> a Y DIFE AL ZRET 57 7 AKX —,
PostGIS Dl : postgis-example.yaml : [PostGIS 27 7 2 & — | Dffl (FEAllX PostGIS section % Z )

AMV==2T7ZNLELTVAISZAZ— | HilREMH ©
cluster-example.yaml 238 H X 41, 1IEH © cluster-example-replica-streaming.yaml : A ) —3 > 'L
V47— a ML cluster-example

WKLV A T TAR—,

Ny 77y TP ENTBig 7 7 A 2 —: giigEM | MTIE. minio AT TSN TWVWS Z & ZHi{E
& LTWE T, backup.barmanObjectStore % minio X7 X —X—% 7377V KV Va2 —2a v TH
L TLZ& W, cluster-example-with-backup.yaml N v 27 7 v TORER I NI HEA Y T A X —,

Ny 779 TENLELV TV AT 5 AKX — Gttt cluster-storage-class-with-backup.yaml 235@H X ., 1E
o Z LT, Ny 7 v 7 cluster-example-trigger-backup.yaml %@ LTS5 T L ¥ L7z, : cluster-example-
replica-from-backup-simple.yaml : N 27 7 v TOHER I NIz 7 FAX=IZH VTV AT T AKX —,

SQL 7 7 A &2 &L T — b A+ T v 72 5 AKX —: cluster-example-initdb-sql-refs.yaml : 7 — X X — Z M E
X 72 [ERRIT Secret & ConfigMap TERI N7 TV Dty M E2FETT 27 7 A2 -,

pg_hba B H A X~ A4 ZAENT=H > TV 5 ALK — : cluster-example-pg-hba.yaml : L —# — app 23k
PHEZHHL CRRETE 2 X5 T2 EANL Y I XA & —,

EHAIRER A 72 a DU R MIZOWTIE, APIJ 7 7L YA BTN,
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4.39 RVFI—7
4.39.1 pgbench

kubectl 77 7' 4 > a2~ > K pgbench i&. BEfFD Postgres 7 7 A X —TL—H —ERD pgbench ¥ =2 7%
FITLET, 20a~v Y Nd--dry-run 2~ Y FZIFANE T, ZhE, Yar7~v=7 X FZHEHAE
FITHALET,

B

kubectl cnpg pgbench <cluster-name> --pgbench-job-name <pgbench-job> --db-name <db-
—name> -- --time 30 --client 1 --jobs 1

cluster-example ¥ WIH HZFID T T AR —I0 L TEITT 3 HEDH] :

kubectl cnpg pgbench cluster-example --pgbench-job-name pgbench-job -- --time 30 --
—client 1 --jobs 1 -n NAMESPACE

--db-name 7 7 7= {HHL T, BEFOT—XR—ATHEITT 2 HEDH :

kubectl cnpg pgbench cluster-example --db-name pgbench --pgbench-job-name pgbench-job..
—-- --time 30 --client 1 --jobs 1 -n NAMESPACE

JaTdDAT—RRF, REFETLTHIETEE I,

kubectl get job/pgbench-job -n NAMESPACE

NAME COMPLETIONS DURATION AGE
pgbench- job-name 1/1 15s 41s

TaTMRET Lo, ReFTLUTHRZINETE T,

kubectl logs job/pgbench-job -n NAMESPACE

4.40 FEAYR—F

CloudNativePG |37 L7=A—F > Y =27 ud =7 FThHH, DEZHRLTHEEA,

ZHiE. CloudNativePG ICEHE T 2B F 13— X 2T 29— P —FT 4 OREBIEADVY
A MTI,

CloudNativePG OREHAY R — F 2L TV RIGEEIX. COR—IZREEL T, BoEH T -13HEEE Y
A MZEIMLTLEXWN,

UZARMITNLT 7Ry MEZEREXATHETS,
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Company URL Regions/Countries
Ry a—)LENiz/\ | enterprisedb.com Global
woTvT

4.41 £< HZER (FAQ)

4.41.1 Kubernetes T PostgreSQL #2179 %

PostgreSQL D& 5B X7 — b 7T —2 0— K3 Kubernetes TRITTIF RV CIFHBHH > TWE
o BEFELDTIH?

2021 4F 9 H @ independent research survey commissioned by the Data on Kubernetes Community Tl [EI&
FHOYDMPEZE AL DAY —2 10— K% Kubernetes TEITL TV ZEHALH,ITRD F L s 90%
\¥ Kubernetes (FA 7 — b 77 =27 B —FRIZMETESLEZTED, 70% IFAFBRETT —FZXN—2
ZETLTVET, Postgres DX I RT —XNR—=R, 722l EHICkd e, HE#HOFX v v 7 (—HANC
Kubernetes & 7 77 R34 7 4 71322 FHERDH D £3) % Kubernetes AR —X—DER Y, &H
BRHEDKR > TVWE T, BEH. CloudNativePG D X 5 B ARL =X —=HT0 Y 27 P OEINTKEL
HlT2EZTWAHETT,

BDESBT—IR—IAOBIENBAICE > T, FHEDTF—LF T v—Id
*Kubernetes 1.14 in April 2019* TO B —HIKFERY 2 — DY R— T+ DEATT,

CloudNativePG I&. REDT7 FUr—o 3>y AT FHEICEBETATVWET, ESVWSEBEKTTH?

VA —VPRT7—FTI7F ¥R —Ck2e, avFF—3B D7V r—rarvERiisut
ABFETTEEICEHEINTVET, ZORRE, 20X RAVFFAR—JEF XAV 7TV r—=
VEH—OIUPURALA U (DWABPID]1 FutR) ¥ LTEFTIIIICHEIRET,

Kubernetes DFHFETIX, 77V r—>aiiv—ru—RFeEINnEd, V—27u—RKiE, Web 7 7)) o —
arP—N—DIICAT—PLRARXTEHILDH, T—ER-ADIICAT—PINIZTHIEDHT
XFET, ZOWEE PostgreSQL IZv vy ¥ 7358, AEDT7 SV r—yaryaryrFid, Frsh, £
EDarTF A RXA—INODE—DRFEDN—Y a ZBEAHT 5N 7z8—0 [postgres] 70+ 2T,
SSH *° systemd, syslog 7% ¥ Do 7'mt ZIFFFAI S HA,

RE7 IV r—rarvaryyrFid, arysrFEHERLUTHERT 27-903EFIC— RN HIETHZAE Y
AT LAY TF BT T,

RZELIE, a VT FRFOEFHIBCEE IR WI L 2 ER L E T, BH. v F, BROZLHIZH
DERA, 77V —arya— R2EHTEI0 0y FRERATALERD ZEEIE. LA X—%
PILRLTHT I A LEST, AEMICED, BREPLDEZEICHRD, RKIEFREICRD 5,

FEC DWW T, *"Why EDB chose immutable application containers"* 2SR L T < 72X\,
VIV RRXAT4TERBESVWSEKTTH?

299 RAAT 4 Tara—T 4 ZMENE. *Cloud Native* “¥ WS HFEERERL TVWET, 7770,
2ndQuadrant T2 77 KA 7 4 7 PostgreSQL / CloudNativePG # R L — X — DBl XL TLUR, BHFF—
DET7 T RRAT 4 T EIODDELMEL LTHRL THE T,
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1. A&, BRI 7t R 2HEo W, BFEO/HETAYI DR LTz DevOps Xb, & D &2 TR Tl
TR FETE Y 3 R I2HE?

2. A3 2—RTNT7 TV —=2aryaryrFiEIL A7 — LR —FT 7 F %
3.2 arysF (Kubernetes 72 ) #EHBIUA—Fr A L —a v 2551

B, a7 A=A —ayOEREOEREX 77U RIA T4 77V —2a vOERM. B
M, 27— )74 %HELT % Kubernetes TF,

b OHEEMERT F9 R4 T 4 7ORIDEFKIZ, *"Kubernetes Patterns", published by O'Reilly* T
Ibryam ¥ HuB IZ X » TER I N7=dDTT,

arvrHbEIniz~vA4 Zur—e X2 KEBEICEEL ST A RAl, & —>, v—iL
PostgreSQL Z A>T+ Y LTRITTA3RDODICREF 2 FERTIVELNHZDIXHBETITH?

Kubernetes T PostgreSQL % F1T3 % 7- 0 D b A2 7 7’1 —F 13, Kubernetes T D ER D HR/NEAIT
HZKRy REMFHL, L7V ID4R Postgres 2 7 F %2 ETT 5 2 TT, Postgres 7T—X T 4 L7 b
VERAFT 2R 2—41FKy Figwvvy b, @FIEAY PV X ML —=JRZHHET, 208
A+ Kubernetes (XD FE LTGE IR y 2 HEE)S 22, 5D Kubernetes / — FIZBEIL £ 3,

RIS NT27 7o —F & JEHE T %4 LT PostgreSQL #5735 Z ¥ TF, AL —&—{ZKubernetes
ayha—S5—ORTHD, WHLR T TV r— a UHE IR A T F A P TED X 5 ITHEE
EEERLET, ARL =X =KX=V, ZOHPDT20D Kubernetes DBAERLH TS, AL —
Z—Z. BEfkEN 0 s 7 AR FETABOARL =X —DIF%2>I2L—FLET,

Postgres (ZEMR 7 TV 75— a >y ThHH, ARV —ZX—1EI7 53R X —%EMAT2 BRIDATv ) 72
TR FHILROA RS MTHEYNSHIE S 2 BHZ S D 5, WHINZRHNET = 4 VA —"—T7F,

FRL—&R—1F, HOBE. 75— V074, LV Fr—ay, A Nv o797 VN,
T, 77EBZA, VY-, AL —IFHEL Y OEES Kubernetes ICIRIEL TWE T, T2, v
EBHEBIUVEHA V75 A5 27F v AD PostgreSQL 7 5 A X — DA D ERITRD £F,

CloudNativePG T, B S 172 % /1 L T PostgreSQL 27 7 2 X —D B DIREER EFK TE £ ¥, Kubernetes
l¥. Kubernetes 2> F B —F —IZ X o> THIHI NN - T 2B LT, A Y77 A NF77F ¥y DHIEDIR
EOHWOIREEY =33 5 2 & 2RkHAINCHER L £ 3, EE LWIREB L EROIREI—H L RWiGaE, #
BL—THHECBEFIEEZ YA —LEF, £ I T, CloudNativePG D X 5 BARL —X =28 L 75,

CloudNativePG 3T EICEERDARL —2—f2e o L5»WVWET, ES5VWSEKTITH?

b BERITER, MR OBV EIEH T 202 L CESEBRZHHT 22 TY, aml
Hary7TF AT, REBIEIIERICEITEINSEG —HEOX A7 LTEHEINE T, Lo T, &EIDA
VARV RAEER L, VIV = a v EBRL, 2BHDOA Y REZ VR u—=V L, 3FHDAL ¥
2R ARERT 52 812&D, 37— FD PostgreSQL 7 7 A X —%#HESTE %3,

HEM7 7n—F TR YAT7T20REREIMRZMEHLTERSINET, DFED, 220017V A %&FED
PostgreSQL 13 7 7 A X =B D EF, ZO7 Fu—Fick b, ZEEHBENIEFICHRILIN, Zh
LM Git REDY — RIS R T LIRFE N5 & Infrastructure as Code BAEDS AR D 3, 72,
Kubernetes XV 7 T A FDBIWDOTHii7zINb DT 574D, 77084 XD bEITEAE T,

Kubernetes T PostgreSQL Z RT3 3 1-DICHERIFILIFFATIH?

Kubernetes C PostgreSQL % 52173 %121, DevOps F— 4 T PostgreSQL & Kubernetes D i 7D & F )L-73
RETT, REDIT I ARY TV AF, T —ZX— A EHE D Kubernetes D 2 7 212 F5# L, Kubernetes
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EMELNFETEZLETY,

2 5% R4 7 4 7 PostgreSQL % F AKFRIZIEH LT, CNCF i8&E 71 25 1755 [Certified Kubernetes
Administrator (CKA) | A7 =X ZAZHUFL7ZVWEEZEZTVWETRXRTDAANDT RANL AT,

CloudNativePG 1' StatefulSet % L A WLDIIBRETITH?

CloudNativePG & StatefulSet V YV —RIZMFHT, I ne Yy a =y JHIGERINEZR L= 7
F2EERLT, BICkh2 PVC R EEEMLE T, ZOREDFHME BE IOV TIE,

AZRZLRYy ROV FO—5— 27> a vy 22 LTLIEZ W,

4.41.2 SFTRA%
ARL—2—Ry RHBEIELTBE. FRIE—ERBEFBATERVMES. PostgreSQL 7 5 X2 — (5K
b X9IH?

£ hbHiF. CloudNativePG A XL —&X —ik, HOBEREZHILET, 20720, AL —X—0DEFEIE
IR TERWEADLH D F5,

7=72 L. f21EH  PostgreSQL 7 5 X Z—%R{TLTWVWE ./ —RICEELBWVWERET R . T—ER—2X
I&FAE T 5 Kubernetes T —EXZN L TEEDIREZIRELEITE T, T5IC. & PostgreSQL Ry K
ATRERITEINS

AVREVARIZ—= v —DA T L—XEH

FEIEBEENEL. aX v 2. X PV 27D XK~ b+, WAL 7 7 A VOGN 7 —h A4 Ty 7
X H VI —ELRABELT —EZAR—AYF—N—DBFH LT3 I BiERLET,

BRTae

FRL—X—DEIZ, BT LD PostgreSQL 7 — X R—ZADEIEZERT 25D TEHD THA, Th
i, DBAR Y AT LEHERLTT —EARN—RA2F[TT2L5%bDTT,

442 APIV 7L > X

CloudNativePG (X, KDH AR LY Y — A% EFHKT 5 Kubernetes API ZHL3R L £ 3,
s NvOTwT
c UFRHA—
« J—5—
e AT a—=ILENTNvITvS
FTARTDHDY Y —RII postgresql.cnpg.io/vl APl TEREINTVWE T,
ERBIE K 3 2 X > b D Configuration Samples “#ZHR L TL 72X\,
DIRIC, BRINZV Y —ROFHALDH D 75,

* AffinityConfiguration
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AzureCredentials
Ny IT7y7
NI T Y TR
Ny ITFyvTIR
Ny IT7yTI)—2R

BackupSpec

NYITPYTRAT—R2R

BarmanCredentials

BarmanObjectStoreConfiguration

Bootstrap R

BootstrapInitDB

BootstrapPgBaseBackup

BootstrapRecovery
SEEAEHERY
CertificatesStatus
IVI3RAR—
ClusterList
ClusterSpec

ClusterStatus

ConfigMapKeySelector
ConfigMapResourceVersion
DataBackupConfiguration

EmbeddedObject X 2T —3

NEBY S X R —
Google BI&IEHR
12R—F
ImportSource
A12RARZRID
InstanceReportedState
LDAPBindAsAuth

LDAPBindSearchAuth

4.42

.APIVT 7L YR
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LDAPConfig
LocalObjectReference
Monitoring Configuration
NodeMaintenance Window
PgBouncerlntegrationStatus
PgBouncer D
PgBouncerSpec

Ry FX&
PodTemplateSpec

T—5—

T—-5—HE

PoolerList

PoolerSecrets

PoolerSpec

PoolerStatus
PostInitApplicationSQLRefs
PostgresConfiguration
JAN)—=E—Fy
ReplicaClusterConfiguration

ReplicationSlotsConfiguration

ReplicationSlotsHAConfiguration

RollingUpdateStatus

S3 BigiEk

RTa=lLenf=-nNy o7y 7

ScheduledBackupList
ScheduledBackupSpec
ScheduledBackupStatus
SecretKey £ LU & —
=Ly bkN=3Y
SecretsResource IN—2 3 >

Storage Configuration
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* SyncReplicaElectionConstraints
. bROU-—

» WalBackup ¥

4.42.1 AffinityConfiguration

AffinityConfiguration 121Z, Ry KD7 7 4 =F 4 L— BT 2 12 DICRERERPEETNTVET

Name Description Type
‘enablePodAntiAffin- | Ry FOT U F 774 =7 4%7 277 4 71ZL | *bool
ity ° 9, TD7 4 =L PRI false IZEE &

NTOVRWRD, ARV —Z—FRy FOT >~
FT7 T4 =T A RERLET

“topologyKey * 7TYFT T 4 =T 4 BRI T % Topolo- | string
gyKey, fIZOWVWTIE, k8 D RF¥F a2 X ¥ b %
ZRL T V-7A

“nodeSelector ° NodeSelector 13, Ky FZEITTE 2/ — FZJE | map[string]string
BT H1DIHFHENZ F—HORT D~ v 7
T, #M : https://kubernetes.io/docs/concepts/
configuration/assign-pod-node/

“tolerations * Tolerations . EHR XNz — F TZEAT | [Jcorevl.Toleration
TEZ3L50FTRTORY FERET
208D H % Tolerations @ VY A b T3,
R https://kubernetes.io/docs/concepts/

scheduling-eviction/taint-and-toleration/
“podAntiAffinityType* | PodAntiAffinityType Z i/ 3 % £, 2 —+% — | string
B IAR—A4 VARV ABORY DT ¥
FTIAZTABAT Y 2a— VIR N8
e AR TRENRDZ2NESIPERETEE
T, [HHTX 2{HIX preferred) (ZEDFEDT
7 4 ) ¥£721% Trequired] T3, [required)
KRET D, BFED /) — FATRXRTLHER
Ry ROKT 7 4 =7 4 L= =B LRV
&, # LW Kubernetes / — F2SBMI N2 F
TA YRR Y ADREF D £ 5 AJREME
WY FF, M https://kubernetes.io/docs/

concepts/scheduling-eviction/assign-pod-node/

#inter-pod-affinity-and-anti-affinity
additional PodAnti- AdditionalPodAntiAffinity % {3 % & . Enable- | *corevl.PodAntiAffinity
Affinity PodAntiAffinity 2% true (77 # /L +) IZBRE SN
TWAHE, ARV —X—iCL o ThERS N
b DIBINT 22, false KHEINTWBEGE
DAEHENE T,

RDR—J12H L
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https://kubernetes.io/docs/concepts/configuration/assign-pod-node/
https://kubernetes.io/docs/concepts/configuration/assign-pod-node/
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£ T7T-HIDOR—ID5DHX

Name

Description

Type

“additionalPod Affinity

AdditionalPodAffinity Z#H 3 2 &, §XTDY
FAR—DRy FICHET Ry K774 =71+
BERIEETEET,

*corev1.PodAffinity

4.42.2 AzureCredentials

AzureCredentials |X. Azure Blob Storage 127 7 A V%7 v 70— F§ 5= DICMHH I N2 EREROMEE
TY, EHSCTFINCIE. BDERITRTOBWPEENTVE T, HEHCTHIIEE SN TORVIEER,
AL —=ITHhV Y PHE RDVWTID (BIL 1 D720 BB ETT,

* storageKey - storageSasToken

* inheritFromAzure AD % true (Z3%E L TR v REREED & B EHZ MK

Name Description Type
“connectionString i3 2 HiF5 *SecretKeySelector
“storageAccount T—=R%27v 7 —FFTEA ML =Y TAHY Y | *SecretKeySelector
1S
“storageKey A=Y 7hV Y e HAGDETHEMAZ | *SecretKeySelector
NBZAPL—=I TATYF F—
“storageSasToken * AP =Y 7Ahv M EHAEDETHEHE | *SecretKeySelector
ha 7 72 2 EH
inheritFromAzureAD ¥ — 2 HRINCIEER 312 Azure AD R—Z D | bool
PR L £9, - %A
4423 Nvo7v7
N7y FENy 77y T APLORAF—3TY
Name Description Type
metadata B/ QP metav1.0ObjectMeta
“spec * Ny 27y 7TOHWOEIEDIEE., af#l 0 | BackupSpec
https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#
spec-and-status
“status Ny 77y TORBICEMEINLRT — | NvITVTAT—22R
R, TODFT — XIFEH T2 WA]HE D
HHET, AT LR EoTANEINE
T, ALY HH, FEM D hitps:/gitk8s.io/
community/contributors/devel/sig-architecture/
api-conventions.md#spec-and- status
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https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.25/#objectmeta-v1-meta
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#spec-and-status
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4.42.4 I\v 07 v T8k

BackupConfiguration iZ, 7 7 AR —D Ny 77 v F2RIGT 2 HEZERLE T, BT R-FEOTH
%Ny 277 v 7 J71E3 barmanObjectStore DA T T, atll L HITONWTIE, FFaX P bRy 77y T
VANY DRy a v 2SR TLIEIN

Name Description Type

barmanObjectStore barman-cloud ¥ — /L 2 4 — t DFERK *BarmanObjectStoreConfig-
uration

“retentionPolicy ° RetentionPolicy ¥, »Xv 77 v 7' WAL (D% | string

h T60d)) WHHXNZHEFHERY > —TF, £
BRY -3 XXu O TREXNF T, XXX
EoEchHb, “uld [dwm]' H. #H. ATT,

4.425 Ny o7 v TIXk

BackupList ICiZ Ny 77 v 7OV A M DEENTVET

Name Description Type
metadata MY 2 b D XX T — &, #FM:  hips: | metavl.ListMeta

//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
“items Ny 779 7TDVAL - AE [1Backup

4.42.6 I\N\vOT7vII—2X

BackupSource 121&, LT 2RBEDRHE v 77 v T, IELLEILT 2 7DICRERERIEZENTY
R

Name Description Type

endpointCA EndpointCA &, barman > F7RA > D CA N | *SecretKeySelector
YRAVERRFLES, BABAAIASZ 2MHL
T, AFEHEDFITHE £ barman-cloud-wal-archive
TOLT—%Z[ET 2HEITHILBET,
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https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#types-kinds
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#types-kinds
https://git.k8s.io/community/contributors/devel/sig-architecture/api-conventions.md#types-kinds
https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.25/#listmeta-v1-meta
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4.42.7 BackupSpec

BackupSpec 13Ny 77 v TOLEF LWVIKEERER L T

Name

Description

Type

cluster

NPT TTE7TAR—

LocalObjectReference

4428 NI T7 YV TRAT—RR

BackupStatus (&, Ny 77 v TOEHIREL ERL T

i

Name Description Type
“endpointCA ° EndpointCA &, barman = KR4 > b D CA N | *SecretKeySelector
YEALERFLE T, BOBLEAZEZHHL
T, AEFHF D FITH & barman-cloud-wal-archive
TOLT —Zz[HET 2 5EITRILB £ T,
“endpointURL * HEJZY NRA ¥ MRl ZA — =514 FF 5, | string
I RCT—&R%7 vy 7a— KT 5D
HEnzzy FRL v+
destinationPath Ny 727 v T2REFETZ5R (DF D | string
s3://bucket/path/to/folder) T D »% X &, X ¥
ZERHHT ANX—ZEH LT, WAL &7 —
RSN ET
“serverName ° S3 LDV —n—H, ZDRIFTRX—KX—FHEMEL | string
7Hald s S RAX IR ET
“encryption ° S3 APLIZ AL SAL T 4 string
“backupld Barman DNy 77 v 7D ID string
“phase * filE DNy 77 v T DIRRE BackupPhase
“started At Ny 77y Tk S e HIR *metav1.Time
“stoppedAt * N 77 THRET LI % *metav1.Time
“beginWal ® %G WAL string
“endWal IVT 4 ¥ WAL string
“beginLSN * 4G D xlog string
*endLSN IVT 4 ¥ 7D xlog string
“error M a s — string
*commandOutput * RMEMH, HwAN=2 a v e OEHED 7= DIZfR | string
FBIhTtnEd,
*commandError * I —DRELGEDNY 77y Fa< Y K | string

RDR— I
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https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.25/#time-v1-meta
https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.25/#time-v1-meta
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#F 14 -FiOR=I D5 DEEX

Name

Description

Type

“instancelD °

Ny 77y TORIRITEDA VAR A BRRET
% 1EH

*InstancelD

4.42.9 BarmanCredentials

BarmanCredentials %2 2 7 K a4 X —DOEBENLRERBEREELA 7P =27 b

Name

Description

Type

googleCredentials

Google Cloud Storage I27 —&X %7 v 7r—F3
% 7= DIAE I § % AR TE R

*GoogleCredentials

7o DITER S 2 BRI

“s3Credentials * S3ICT—X%E7 vy 7u— K3 57DIfFHT % | *S3Credentials
BRI
“azureCredentials * Azure Blob Storage 127 — &% 7 v 70— 3§ 5% | *AzureCredentials

4.42.10 BarmanObjectStoreConfiguration

BarmanObjectStoreConfiguration (21&, S3 HIDA 7Y =27 P A M L =20 LT Barman ZfHH L 72N v

27y THEPEENTHET

Name

Description

Type

“endpointURL *

HEIZY FARA ¥V MEHEA—N—=F 1 F T3,
779 RETF—=R%ETy Tu— TSIl
AEXnsdLy FRA VT

string

“endpointCA *

EndpointCA &, barman => FKA4 > b ®D CA N
YRAERREFELET, BOBAAIAZI AL
T, AEFHEDFEITH £ barman-cloud-wal-archive
DT —ZET 258 R IHET

*SecretKeySelector

destinationPath

Ny 27y TRRETZNRA(DFED
s3://bucket/path/to/folder) Z D % 21X, X &
ZERIEIT A NVE—ZFEM LT, WAL &7 —
LIS ET

string

“serverName °

S3 LD —nN—%, ZTDNRTR—X—FEHMKL
PG EE T I AR —EMEREINE T

string

“wal *

WAL Z bV —2DNy 77 v 7O/, EFHX
NTWRWEGE. WAL 7 7 £ VIFIEEHECIRTE
XN, AT Y FDF 7+ RS —IZHE-T
FTI 2 PR TICEBLINRVIGEEN D
D%E7,

*WalBackupConfiguration

RDR—JNTHE L
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£ 16 —FiOR—ID 5 DEEX

Name

Description

Type

“data

F—RT 7 ANDNY 77y FIFHHE N 51
MEBRBINLTOVRWEE, X=Xy 77 v
77 A NVIEERE N T ICHREFEZN, Ny b O
TI7ANV MRS =W -oTEA T =7 PR b
TIEB LN 25850 H D £3,

*DataBackupConfiguration

“tags "

Tags 1%, Barman —tags * 7> a3 Y ICE XN 3
F—YEHORTDY R FTT,

map[string]string

“historyTags *

HistoryTags 1%, Barman --history-tags * 7> a
YICEINDEF—LHDORT DY XA M T,

map(string]string

4.42.11 Bootstrap &

BootstrapConfiguration (21&. PostgreSQL 7 7 A X —DIENTIEICEE T 2 1HMAGENTVE T, HKR—1b
ENTVET— PR Ty TRV Y FIE1DRFERTEE T, HEELARWVWEE. initdb 7 —FX b
Zv IhHEE LTHERHENE T, GOV TIE. FF 2 X2 D Bootstrap R—I ZZHL T L ZE W0,

735

Name Description Type
“initdb * initdb ZN LTI/ FRAR—%T—F A MF v 7 | *BootstrapInitDB
“recovery N 779 TPl F7AR—%7T—FAF7 v | *BootstrapRecovery

pg_basebackup

HHEED B % Rl D PostgreSQL A > A X >~ ZADY)
ANy 727y 2RI LTI FAX =% 7=}
AbZ7vTTS

*BootstrapPgBaseBackup

4.42.12 BootstraplnitDB

BootstrapInitDB &, initdb ZHH T 2HBAD T — A+ T v P70 O T TR OWTIE, F¥Fa
A ¥ D Bootstrap R—I S L TL LI W,

Name Description Type
*database TV —=2a BT 5T A RXR—-ZAD% | string
flc 7741 app, - WAB
“owner TV = a vhPERT 54 Y AKX AN | string
DT — A= ZADFTHEDHHE, 77 4L M
database ¥ —DIETT, - W47
“secret I —HF =T = EZX—= 2D HHEDHIAERIEH | *LocalObjectReference
EELY—7 Ly FOfE, EDHBE, HiLw
=Ly "R OIERESNET
RDR—I1ZHi <
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£ 18-HIOR=I P LDfE
Name Description Type
“options 7 A% —DOIERKIRFIC initdb I T RHEDNDH % | [Istring
F T aroU R, JEHERE D ZAuT KD, MK
B RS H D 3, b D
o BHRANICIRE S N T X =& =2 AL
TLEI WV, ERINTWRGE, HRIZE

RSN ET,

*dataChecksums kAT 3%k initdb ICELT. T—RRX—2 | *bool
DF VIV LEEMCTRIHLESD (774
Lk Yalse)

“encoding initdb D+ 7> a2 > *--encoding™ & L TIE X3 | string
fli (77411 @ UTFS)

“localeCollate * initdb DA 7> 2 » “-lc-collate® & L TIE X5 | string
B (F7x11F:0)

*localeCType * initdb D4 7> 2 > *le-ctype” & L T XL BMH | string
(F7 4 b1 0)

*walSegmentSize initdb @ *--wal-segsize’+ 7> a VI XN B X | int

HNA B (1~1024) OfE (F7 4L b 222§
H ¥ LT PostgreSQL D7 7 # /)L b : 16MB)
“postInitSQL * 7 7 AR —=IMER S NI ERIC A — 28— —F — | [Istring
ELTHEITENSSQLZ VDY R b - HllLD
FEZIA->THHLET (F7 41 TIE%)
*postInitApplication- MPER S NTERICT TV r—> a ¥y 7 —&N— | [[string
SQL* RTRA—r—2—HF— b LTEfFENS SQL 2
IZVDY R -MOOEEZ A THEALET
(F7 4L N TIE%)

“postlnitTemplateSQL | 27 7 A X —HIEL & 72181 “template] TR — | [Istring
) NR—2—F—r LTHEITENLSQLZ Y DY
A+ -HIDOFEEER > THEHALET (7741
hTIEZE)

“import * Ny 77 v 7 (pg_dump B KT pg_restore) | *Import
Z i U CRETFD PostgreSQL A ¥ A X ¥ AH 5
T—REAVR=PFTEHILITED, HiLwy
FAR—%T— PR Ty TLET

postInitApplication- PostInitApplicationSQLRefs iX. SQL 7 7 A /L% | *PostlnitApplicationSQL-
SQLRefs &1 ConfigMap % 721X Secret NDSE % KA > | Refs

FLET, Zh5DBWAD R FELIER
&, TARTOD Secrets 2> 53X T D ConfigMaps
ANTH D, Secrets F 7% ConfigMaps N TIE, 5
KIEF &Y DNEF e RTTT (F7 40k
Tl328)
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4.42.13 BootstrapPgBaseBackup

BootstrapPgBaseBackup 121&. BEfFED PostgreSQL 27 7 A X — DY N 77 v TR T % 7o DI TR

MRS EENTVET

Name Description Type

“source YVIEEAN Y 77 v TRAENT 208D %P — N— | string
DA - WA

database 7TV = alPMERAT AT —XRX—ZAD% | string
fiec 741 :app, - WA

“owner 7TV r—=arPEHT AL VAR AN | string
DT —RRX—=ZADFEE DY, 77 4V ME
database ¥ —DETT, -#7A

“secret * 2—F—F = ZRX—=Z2DFTHEE DYIHERIEHR | *LocalObjectReference
EEUvY—7 Ly FOAHT, EOHE. FiLw
=7y VRO ENE T

4.42.14 BootstrapRecovery

BootstrapRecovery 121%, f8E I NTHFTTNY 77 v TRETLT 27 DITHERBRIEZENTE D, XA—
N—2—HF—ITEREIN R Y — FTRRY — F2EB LR, Zh2@HL T, Brshk 774
RUDPEITRTDA VARV AZEML T, FHICOWTIX, F¥ =2 X2 bD Bootstrap R—I 2SR L

TLEE W,

Name

Description

Type

“backup *

BT 2RERH DI I T v T

*BackupSource

“source ©

N 727y TREILT AN 7R K—, Th
F. N 27y IBREEINDE T A NVK—D%
e LCHHHIND D, V—RATTAX—
DEFNCRET ZRERH D T

string

recoveryTarget

774 bTR BETRLRET -4 TH
DIEFATRER 3 RTD WAL 7 7 4 L&A L
9 (GERMEE), 72721, PostgreSQL TTHX
N3 X512, ‘RecoveryTarget 72 =27 + (D
FD, RALRRYT, bTUY I arID,
LSN. .. o). #F#ll: https://www.postgresql.
org/docs/current/runtime-config- wal.html#
RUNTIME-CONFIG-WAL-RECOVERY-TARGET

*RecoveryTarget

“database *

TV = aYHERT ST -XN-2D%
fiec 741 :app, - WA

string

“owner

TV = a BT EA VAR AR
DT —RRX—ZADFTEEDGH, 77 44 M&
database ¥ —DETT, - WA

string

RDR— 128 L
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£ 20-HiDR—I D5 D=

Name

Description

Type

“secret

I—H—F— ZR— 2DFEE O ERIER
PELY—7 1Ly bR, EOBEE. Ly
=Ly FOERAPHERINET

*LocalObjectReference

4.42.15 EFRAEER

CertificatesConfiguration 121%, ¥ — N—FERHE 2T 2 7 DITHERBRL EENL TV E T,

Name

Description

Type

“serverCASecret °

Y—N—CAFIHZEZEZL> -7 Ly b, EFR
ENTVWRWEE, HOCEH CATH LWL —72
Ly FMERLX 4L, TLS FEAHE ServerTLSSecret
DEBICHEHINE T, Y — N—GLIHF OMGEE
WHERATARENHDET, 77472 MERX
FHT “sslrootcert” & LT XN F T, <br/>-
ca.key : Hr—rN— SSLAFAAF DA RNICEH T 5
% —, ServerTLSSecret 232t X N TV B HE.
B TEE T, <br />

string

“serverTLSSecret *

7547 ¥ b postgres IZEEITHERTE B &
512 ssl_cert_file" 3B L T “ssl_key_file” & U TEE
ENEH—N—TLSFFHEL X -2 80214 S
kubernetes.io/tls, EFEZ N TWRWIGE, Server-
CASecret 1& “cakey IRt T 2 0 ENH D | F24it
SN CAZFEHLTH LW =27 Ly F2E
BMENE T,

string

replicationTLSSecret

“streaming_replica’ L—% — ¥ U CElfE3 527 7
4 7 > ViEAE % & ¥ X 4 7 kubernetes.io/tls D
Y=Ly b, ERINTOVRWEA, Client-
CASecret 1Z “ca.key IRt T 2 HENDH D | $E1HE
ENF CAZHRHLTH LV =21y b2ME
MEET,

string

“clientCASecret *

2747 CARIAEZ G —27 Ly b &
FINTWRWES, HOBH CATH LWL —
Ly FOBMEREN, TRTDY I 47> Mk
HEOERIKHEHINE T, IXRTOAS VR X
VAD ssl_ca_file LTHHAINE 94 7
MEERAZE OMEEIEH T 20808 H D £3, <br
/> -cakey: 7 F 47> MERAZEDEMITMHR X
%% —, ReplicationTLSSecret 23X LT
%G, ZHUIABTE XS, <br/>

string

“serverAltDNSNames

PENZIH U T, B E =Y — N— TLS iFBHE
WCEBMENE3Y—N—DREDNSZDU X+,

[Istring
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4.42.16 CertificatesStatus

CertificatesStatus {21%. WGEAZE L BE T3 AR E TR TVWE T,

Name Description Type
expirations TR TOREHE O FH MR, map|string]string

44217 V5 A2 —

Cluster (& PostgreSQL APl D X ¥ —<T%

Name Description Type
metadata IR L metav1.0bjectMeta
“spec* 7 2RAX—DOHMOEIEDERE, FEM ¢ | ClusterSpec

https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#
spec-and-status

“status 75 AR—DRIBICEER I NIRRT =K R, T | ClusterStatus
DT —RBBEHTRHRVARES DD $3, ¥
AT LK TANENET, SiAHD HEH,
FEMH 0 https:/git.k8s.io/community/contributors/

devel/sig-architecture/api-conventions.md#

spec-and-status

4.42.18 ClusterList

ClusterList IZlZ, 7 9 AZ—DY A MBEENTVET

Name Description Type
metadata BMEY X DX &XF— %, 7 htps: | metavl.ListMeta

//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
“items AR —DY R - B [1Cluster
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4.42.19 ClusterSpec

ClusterSpec 1327 7 A X —DEE LWIREER ER L T

Name

Description

Type

“description *

Z @ PostgreSQL 7 7 A & — D

string

“inheritedMetadata *

I RAR—ICHETBEIRTOF TV 27 M
HEINDEIXEXT—&

*EmbeddedObjectMetadata

“imageName *

AT FARXR=TDOHHETH D, &
7 (<image>:<tag>) ¥ h & i@ B T K
B ERBMOO X4 Y = X b (<im-
age>:<tag>@sha256:<digestValue>) D [T
HEPR—F

string

“imagePullPolicy *

AR=T DI INVKY ¥ —, Always., Never. F721%
“IfNotPresent D Wi, ERINTWRWE
AT 7 4L ME IfNotPresent TF, BEHTEF
A, ##l © https://kubernetes.io/docs/concepts/

containers/images#updating-images

corev1.PullPolicy

“postgresUID *

A X =Y HND “postgres T—HF—D UID, 7 7 #
VM iE 26

int64

“postgresGID *

A X =Y AD “postgres L—H—D GID, 7 7 #
LML 26

int64

“instances °

7 IAR—TRERAL VAR ZADH - 78

int

“minSyncReplicas

T4 DRIV Y = a VICRE R
A VARV ZADEN, RERERIZF 0 2FE
T, RRUANAPFHTERVE ZicEX
ANARETETTEET,

int

“maxSyncReplicas *

HEEDI T E AR N DAL D DI
BERCEOLT N TEZRAL SV r—> 2
VIO F—FLDE—F v Ml, REEE/IZ0
BRI 7V 7 —> a YR LE5,

int

“postgresql

PostgreSQL # — N — DK

PostgresConfiguration

“replicationSlots

LAY r—arAay MNEHRER

*ReplicationSlotsConfigura-

tion

“bootstrap *

DV IARAR—%T— b ATy T BFE

*BootstrapConfiguration

“replica *

AN EA S & 59

*ReplicaClusterConfigura-

tion

“superuserSecret

2= R—A—HF—DRAT— FE2EHT— T Ly
bo BEINTOVRWES, 7YX LITERE
NN AT— R TH LW —2Z Ly PR X
nNEd

*LocalObjectReference

RDR—J12Hi L
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# 25 -FiDR—ID 5 DX

Name Description Type
enableSuperuserAc- ZDFTTavEAMITHE, ARV =& =% | *bool
cess “SuperuserSecret % i L T “postgres’ L —H —

NAT—R2BEHLET (=2 Ly FHETE
LRWEGE, ARV =X —ZEBINIER L ¥
o TOFTTarBEINCT I, ARV —
& — % “SuperuserSecret D > T > REEM L,
HEIERRFICHIFR L. “postgres’ L —H — DR
7—F%Z NULL'WCREL XS, 774V b TH
Mo TVET,

“certificates °

CA B X UBHE T 2 AEIHZE DAL

*CertificatesConfiguration

“imagePullSecrets

ARXR=IDINIMERHENDE T —2 Ly b
DY A B

[ILocalObjectReference

“storage ° AVARYADA L — DR StorageConfiguration
“walStorage PostgreSQL WAL (1 7 5E{T5H ZiAA) DA b L — | *StorageConfiguration
> DRI
“startDelay ° PostgreSQL A ¥ A X ¥ AN IEFIHEEIT 5 £ T | int32
WERFATE L5 I (77 + 1 b 30)
“stopDelay * PostgreSQL 4 Y AR Y ADIEHIZS v v XY | int32
Y TEBIH (7741 30)
“switchoverDelay * AA v FF—=N—=HIZTF 4=V PostgreSQL £ | int32

VAR YADIEFICY ¥ v XD VT E B,
F 7 L M 40000000 T, 1 FEZHBZ 2 FH
. WROBIER Y I 2L — T 202 +5
BRKEXTY

“affinity

Pod D7 7 4 =T 4I7FT7 74 =T 4)Lb—JL

AffinityConfiguration

“resources

ERS AT RTORY FOY Y —RE, FHll
WZOWTIE,
configuration/manage-resources-containers/ % 2
LTSS W,

https://kubernetes.io/docs/concepts/

corev1.ResourceRequirements

primaryUpdateStrat- | 3XTDL 7V ADPIEFICHEFTE /2%, v — | PrimaryUpdateStrategy
egy VY TEBFIEFIC S IA4 VT —N=%T v

TV —RT 270D HE) (unsupervised

-T 74V ) E2EFE Gupervised)
*primaryUp- FTRTOL TV APEFICEHF I N/%, v—1 | PrimaryUpdateMethod
dateMethod * YIEHFIERC T I V== T v T

L— RF 245K R4 v FF—r"— (switchover

-T 7 A0 N) FREA YTV —R (restart)
“backup Ny 77y FIEHE 5 R *BackupConfiguration

nodeMaintenanceWin-

dow

Kubernetes / — KDOX > FTF A7 4 Y Kok
ERT S

*NodeMaintenance Window

“monitoring

DT IAR—DERA VT TRA NI TF v D
AR

*MonitoringConfiguration

“externalClusters *

R CHERINZNE I S AX—DY R b

[JExternalCluster

RDR— IV L
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# 25 -FiDR—ID 5 DX

Name Description Type
“logLevel ® A VARYZADARZ LNV, KDNTUDDME: | string
error, warning, info (77 # /L 1), debug, trace
4.42.20 ClusterStatus
ClusterStatus 1%, 27 7 A X —DEEHIRELZER LT
Name Description Type
“instances ° 75 AR—NDA VAR Y ADEFH int
“readyInstances * 77 AR —NDOMEFRTETNWEA VAR YR | int

DEFE

“instancesStatus *

InstancesStatus 1, 4 Y ARV ADRED AT —X
A mLET

maplutils.PodStatus][]string

edState

“instancesReported- RIZDIFEEN — FHICEHE SN2 { > XA X > A | map[PodName]InstanceReport
State * DIREE
*timelinelD * Postgres 7 7 AR —D XA LT A ¥ int
“topology AVARYAMRRY —, FROT—
“latestGeneratedNode > | FfRICAEM SN2/ — FDID (/ — FHADEZE | int
% bkt S % 7o OITHE)
“currentPrimary * BEDTIA4< VAL VARV R string
“targetPrimary ° R—=F 9 FTITARVA YRRV A, THIER | string
4 v FF—N=5F72037 =4 VI —"—HDLL
HIDA Y AR RALIFRED T
“pvcCount * DT FTAR=IZE o TEREI N2 PVC OFL | int32
*jobCount * DI FTAR=IZXoTERENY a 7DE | int32
*danglingPVC* ZDY AR X o TERRE ., FRMHA] | [Istring
AEZ2. Ky MRS TWARWTRTO PVC
DY A b
“resizingPVC * ResizingPVC &2 Fi0FRXTDPVC DV R b, | [Istring
“initializingPVC * ZDITAR=IZ Ko THIILE N TWVWS TR | [[string
TDPVCDY X
“healthyPVC R 7 7B LD L TWRWTRTDPVC | [[string
DY R T
“unusablePVC * AD PVC W72 DIHHTERWTRTD | []string
PVC ® Y X b
“writeService ° BEDOHFEZALKRY ¥ string
“readService FARD Ky FOBFEDY X b string
“phase 77 AR—DEEDT = —X string
*phaseReason ° BED7 2 —XDOHEH string

RDR—JzH L
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# 26 —FiOR—ID 5 DEEX

sourceVersion

Uy —2Z2NRN—=YaryDY A+, TITTHOITRT
DEHEIZ, B~y T —X2EHFTI( VR
RUAREI—T % —D/=DIATbIET

Name Description Type
“secretsResourceVer- FRV =R —PEHETE>—T7 Ly DY Y — | SecretsResource IN—3 >
sion * AN=TayDYRA L+, TITOITRNTOLH
F, =2 Ly TR EEHRTEA AR Y
ARI =TI % —DIDIfTbNET
“configMapRe- FRL =R =2k > TEHXN S, configmap @ | ConfigMapResourceVersion

WEREIPERLET

“certificates 77 4 T b E Tz CA BXOBI# S % | CertificatesStatus
AR E O RERL,

*firstRecoverability- RFC3339 JTEATHft e L TIRRES N BAI DI | string

Point ° HAfREAR A > b

*cloudNativePG- ZDARL—=R=DFE[FLTWVWASaIy by | string

CommitHash va®ks

“currentPrimary- TIARVNOERDRBPREE L2 DX | string

Timestamp ADARYTS

“targetPrimaryTimes- | HTL W77 4 < VI T 2 AEDERDFEAEL | string

tamp e EDRALRARYT

*poolerIntegrations * 7 IAR=B BT BT — 7 —ITRERRE *PoolerIntegrations

cloudNativePGOpera- | THEF DA F VDY &2 string

torHash

“onlineUpdateEnabled | OnlineUpdateEnabled i&. 4> 5 A > 7 v 7 2'L— | bool

) KR AR —NTHEMTZ>TWERE S
ZRLET

“azurePVCUpdateEn- | AzurePVCUpdateEnabled (&, ZD 2 5 XX —"T | bool

abled * PVCAYZ4 7 v 7L —FHENCE ST

“conditions *

T IAR=FTY =7 b DM

[Imetav1.Condition

“instanceNames *

TIAR—NDA VAR AZLDY A+

[Istring

4.42.21 ConfigMapKeySelector

ConfigMapKeySelector {21, ConfigMap O ¥ —% H-D} 2 DIZ T RERPEENTVET

Name Description Type
key BERT 2% — - wA string
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4.42.22 ConfigMapResourceVersion

ConfigMapResourceVersion (&, AL =X —IZ K> TEHEINEZS—2L vy PDY Y —AN=Ta»yTT

Name Description

Type

metrics X WV 7 RETDIMFHINDE TR TORK
Ty TDON=TarEFYY S, vy T —
MR~ Yy T, vy SEEAN-Ya >

map[string]string

4.42.23 DataBackupConfiguration

DataBackupConfiguration &, 7—X7 4 L 27 b VDN 77 v TORWKTT

Name Description

Type

*compression FTI2 P AP TIZA MY — IV THIIAN Y
079 T T 7 AN (T—=TNAR=ZAZ LD tar
77 AN) BIEMLE T, HHARERA 7> a2 ¥
. ZZOXXFA| (EMER L. 77 4V M), gzip.
“bzip2® % 721 “snappy” T3,

CompressionType

“encryption 7 7 ANDIESLEEHI T2 L ONF vy MK
EZDE IR INTORWES), FFaldh
2A T a VIZEOXXFH] ONFy PR T —
). AES256 KT ‘aws:kms

EncryptionType

immediateCheckpoint | PostgreSQL - N — D “check-
point_completion_target' % E I i€ o T, N v
27y TOHMF =y ZRA D IO T =2
n— FZHIRT20 502 LET, true
WCERET B, BT = v 7 KA > M X
NEF, DF D, PostgreSQL IZT X BT RAL
FryIRAVMEETLES, 774V 8T

“false’,

bool

“jobs N 77y 7FD7 vy 7u— RIEHXHBI5]
JaTdo, T ANME2

*int32

4.42.24 EmbeddedObject X 25 —4

EmbeddedObjectMetadata 121%, 7 7 AKX —IZFH#HT 2T RXTOV Y — R Lo TR I NS X X T — &)

BENTVET
Name Description Type
“labels * ML map][string]string
annotations IR L map[string]string
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4.42.25 N\ERY T XK —

ExternalCluster 1%, OOt 7> a U CTHEHINENEI 9 ARX—~NDFEH NI A —X—%RLET

Name Description Type

‘name Y—N—H, WH- E string

connectionParameters | dbname. host. username 72 & D##i ¢ 7 X — X — | map[string]string
DY R}

“sslCert ZDA VAR ANDERUAEH X415 SSLEE | *corevl.SecretKeySelector
HEANDZ

“sslKey * ZDA VAR ANDERUAEH X5 SSL 7 | *corevl.SecretKeySelector
FAR=FF—ADOZH

“ssIRootCert * DA VAR Y ANDERUAFEF X415 SSL CA | *corevl.SecretKeySelector
UNEESNOE i

*password Y= N—ADEFNHH XN B 8A T — RAD | *corevl.SecretKeySelector
2

“barmanObjectStore * barman-cloud Y — /L 2 4 — + DK *BarmanObjectStoreConfig-

uration

4.42.26 Google Bi&iER

GoogleCredentials 1. Google Cloud Storage BEFEIEHRD &% 4 7T, Zhid. GKEBRENTHEITT 2545
THIET 2HESDHD £T,

tials

AINEBL =21y b

Name Description Type
*gkeEnvironment * true IZFRES % & GKE BRENTIHITSNTW | bool

e EINET, 7740 M false TY, -

WA
applicationCreden- FRREIH R % 2 Google Cloud Storage JSON 7 7 | *SecretKeySelector

4.42.27 1 >VR— b

Import (21, externalCluster DY v 7 X F v T ay vhHT—EXN— AL 2B E T

WET
Name Description Type
“source A VR=PDY =R - W47 ImportSource
“type A Y R—=F"&XAF, “microservice” £ 7213 “mono- | SnapshotType
lith TF, - WA
“databases AVR=PTET—ER—Z - 4] [Istring

RDR— I
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# 3B-FIOR=—I DS DEEX

Name Description Type
“roles * AVR=bFTBE—L [Istring
postlmportApplica- MA VR= P ENRERICT SV —2a >y 7 — | [Istring
tionSQL BAR—RZATA—R—2—HF—¥r LTETENS
SQL 7Y DV R b - fLOFEEEA-> THH
LEd (F740 FTlEZE), ¥4 7% —E 2R
BA T TOAEHTEET,
4.42.28 ImportSource
ImportSource (&, FHRAF Y > ay hOY—-AZHHAL T
Name Description Type
externalCluster A4 ¥ R— MER XN 3 externalCluster D44 H] - | string
WA
44229 1> XXX 1ID
InstancelD 121&, 4 Y A X Y AZi#AT 2 ERPEENTVET
Name Description Type
*podName Ry N string
ContainerlD ary7+1ID string

4.42.30 InstanceReportedState

InstanceReportedState 1.

FEOL — SIS XN A VAR ADRERRLET

Name

Description

Type

“isPrimary *

AVARUVAMT 74 )MESISERLET -
WA

bool

timeLinelD

A VAR ABE D Timelineld 125 202 % R~ L
E3c)

int

4.42. APIUO 7L >R
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4.42.31 LDAPBindAsAuth

LDAPBindAsAuth i, LDAP D NA ¥ REREEZR ST 272D E R 7 4 — L R R L £3

Name Description Type
prefix bind FEFEA T a DL T4 v TR string
suffix bind FBAEA 7> a YDV T 4 v IR string

4.42.32 LDAPBindSearchAuth

LDAPBindSearchAuth 1%, /N4 > F+#i%E LDAP FRAE 7 0t R 2T 2 72D B 7 4+ —L RZH4E L

s
Name Description Type
“baseDN * I —H MR ZHIGT 51— DN string
*bindDN * TALIZ FVRAL Y FFT 52— —D DN string

“bindPassword *

FA4LTZ PVIAL Y FTEL—F—DIRRAY —
FzE-o>>—271 v b

*corevl.SecretKeySelector

searchAttribute A—F-HBETIEME string
“searchFilter * MR+ A ¥ FEREZIT SO & 2T 2% | string
T 4R —
4.42.33 LDAPConfig
LDAPConfig 12i. LDAP fBAEICRELNT XA =R —=NEENTVET
Name Description Type
“server LDAP KX PR EIXIP 7 FL X string
“port® LDAP #— N—7FK—} int
“scheme i3 % LDAP 2 ¥ —~, {#ifnJE% 4+ 7> a | LDAPScheme
VE 1dap B K U ldaps
‘s LDAP over TLS Z W F 5121k Ttrue) IZEE | bool
L¥Ed, [lfalse] 2377 41 b
“bindAsAuth * FUEERER E LTS U R *LDAPBindAsAuth
bindSearchAuth NA ¥ R+ IR R AR L *LDAPBindSearchAuth
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4.42.34 LocalObjectReference

LocalObjectReference (21&, [A CHHETZEMPNOBERID X A4 TR —h vt 7Y =7 v RO 2 D1+707%

HHROPEENTVET
Name Description Type
name L7 7L Y D%, - WY string

4.42.35 MonitoringConfiguration

MonitoringConfiguration 1Z. FED 7 7 AR —DFTRTDE=X ) Y TR EL XA T TS

. true WERELET, 77 401 false,

Name Description Type
*disableDefault- TI7ANIDI TV AT E20EIh. 77 | *bool
Queries * AR=WZT 7N D7) BEALRWEGS

customQueriesCon-

ARRLY L) Z2ZUME~y 7DY X b

[1ConfigMapKeySelector

figMap
“customQueriesSecret | HAX LT T BELHI—7 Ly FDY R b [1SecretKeySelector
“enablePodMonitor “PodMonitor Z XM E /- IXEMC L E T bool

4.42.36 NodeMaintenanceWindow

NodeMaintenanceWindow (1%, £iZ72 2 /) — FD7 v 77 L — FHICAR L — X —MFHH T 2 ERIE %

nTnEd,
DT avid, BRLZA ML —=JWIZXo> TRy 2/ — FRITHHICBEITX RWEEICO AL
5ET,
Name Description Type
inProgress EITHD ) —FDX YT F AT 7T 4 BT 4 | bool
EHDFTH?- WA
‘reusePVC BEF0 PVC 2FAIHT 2 (/ — FAFEEEH T | *bool
LD%EFD) 2, Ly (OB CEERT %
- instances >1 DIGE) - WAB
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4.42.37 PgBouncerintegrationStatus

PgBouncerIntegrationStatus 1%, 27 7 2 X —% SR $ % pgbouncer 7 — 7 —ICHELRFGEE D T ML L T

Name Description Type
secrets 4= 4P [Istring

4.42.38 PgBouncer DHME

PgBouncerSecrets {21, pgbouncer iIZ & o THHINE S =27 Ly FOAN=Y a VOFENTVET

Name

Description

Type

authQuery

REEZ VD —T Ly bXN—=T gV

=Ly bkN=23ay

4.42.39 PgBouncerSpec

PgBouncerSpec (& PgBouncer DI L% EHR L ET

Name

Description

Type

“poolMode *

F—ILE—F - A

PgBouncerPoolMode

authQuerySecret

AL TV ICHH T 208N D 2 L —F —0D
BHIEW. IEEINTVE5E,  AuthQuery
(f§i] "SELECT usename, passwd FROM pg_shadow
WHERE usename=$1") #5E S 2 LEMRDH D |
HEICNPG 27 7 A X —ifiFIE Y H—EhEH
Ao

*LocalObjectReference

“authQuery °

BEDLI—F—DRRAV—FDNy a2 X
vya— 33k iffHENE 7Y, 7
7 4V b . "SELECT usename, passwd FROM
user_search($1)", FEEZIN TV BIFAIX. Auth-
QuerySecret HIEE T 2 HENH H. HE) CNPG
IIRAR—IHE TPV NER A,

string

“parameters

PgBouncer (23BN ST X — & — - WL ATRER
A7 arDY A MIOWVWTIEE, CNPG F¥ =2
XY MEERLTLEIN

map[string]string

“paused *

‘true IZRE T % & . PgBouncer & PostgreSQL
F—N=D oYW L, BHNICTRTD Y LY H5%E
T3 20K L. ZOfED false’ (77 4L 1)
WKREINDZETIRTOH LW F74 7> b
Pt e —IRHZIE L £ 97, WEBANIC, ARV —&—
1% PgBouncer @ "PAUSE'$ & (f '‘RESUME' 21 %
YREMUOHLET,

*bool
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4.42.40 Ry FX&

PodMeta (& metav1.ObjectMeta (2 {l7-##3i& T3 25, controller-gen T#HT LT, L —H —IT# L7z CRD %A{E
L %9, PodTemplateSpec DA X ¥ MZiE, a7 7 —=ZRZHHL TOWRWHEHBOHHAZD D £7,

Name Description Type

“labels * ATV 27 bOMRKETE (Ra—7 L EER) | map[string]string
KEHTE X oF -~y 7, LY
Vry—Yarvarirp—7—r¥-—LRADLL
IR—C—HTBHGENDHD £5, Ml 1 hitp:
/Ikubernetes.io/docs/user-guide/labels

annotations 7 T7T=avid EEOXXT—X%2{R1FE | map[string]string
KURIG T 2By — M k> TRESNZ Y
Y=L HIRFEN L IFMELF —E~ v
7T, THLBRAAEETIIR VD, +7
VbV EET L EFIRFTETILESDHD
E§, FFM : http://kubernetes.io/docs/user-guide/

annotations

4.42.41 PodTemplateSpec

PodTemplateSpec (&, L —H#23Pod LD T > L — b EFHETZ 2HETT,

RS, EREINTZCRDICIEA R T =X 7> a DT 4 =L KWz, corevl.PodTemplateSpec
XA TREHTE LA

% B& . https:/github.com/kubernetes-sigs/controller-tools/issues/385  https://github.com/kubernetes-sigs/

controller-tools/issues/448 https://github.com/prometheus- operator/prometheus-operator/issues/3041

Name Description Type
metadata BMEF T2 7 bDORXEXT— &, Ml | Ry RFX&Z

https://git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#metadata
“spec® Ry FOHNOEWEDHAL, FFfl : hitps:/gitk8s. | corevl.PodSpec

io/community/contributors/devel/sig-architecture/

api-conventions.md#spec-and-status
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44242 T—5—

Pooler & pooler APl D A ¥ —<TF

Name Description Type

metadata =LY metav1.ObjectMeta
“spec” ML PoolerSpec

“status Z4k L PoolerStatus

4.42.43 T—S5—HE

PoolerIntegrations 1&. 27 7 AKX —%2Z$ 57— —ICRELRME L T MbLET

Name Description Type
pgBouncerlntegration | 334721 PgBouncerlntegrationStatus

4.42.44 PoolerList

PoolerList 12137 — 9 — DY A M BEFNTVWET

Name Description Type
metadata ML metav1.ListMeta
“items ° [JPooler

. UIE

4.42.45 PoolerSecrets

PoolerSecrets 121, HEINBTRTOI—ZLy FOAR—TarypBEaFEhTVWET

Name Description Type
“serverTLS ° P N—DTLS > —Z 1L w hN—=T g S—HLwy rN—=3 Y
“serverCA ° Y- N—CA>—ZL v ;RN —T gV S—JLy rN—TaY
“clientCA ° ATV FCAT =Ly bN=Ta Yy S—HLy rN—=3Y
pgBouncerSecrets PgBouncer M T %> —2 L v D N— 3 | *PgBouncerSecrets
v
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4.42.46 PoolerSpec

PoolerSpec 137 — 7 —DLEF LWIKEEZERL T

Name Description Type

“cluster UG, T —DEET BT T AKX =BT | LocalObjectReference
F, =7 —Hld FICHRIZERND 2 5 2% —
He—BLBRNTL IV, - @b

“type NI T 4w VEMRIET DRENDH B A4 2 ALK | PoolerType
A1%? - WA
instances BT LT H DR - B int32
“template ° fER 3 % Pod D7 > 7L — b *PodTemplateSpec
pgbouncer PgBouncer #%/E - #47 *PgBouncerSpec

4.42.47 PoolerStatus

PoolerStatus &, 7— 7 —DEHIRELZ ERL T

Name Description Type
“secrets WA TS 27 DY Y —2ZANRN—Va v *PoolerSecrets
instances 25T a—LL &2 LTVWEEKRY FO int32

4.42.48 PostinitApplicationSQLRefs

PostInitApplicationSQLRefs l%. SQL 7 7 £ /L% &¢p ConfigMap ¥ 7z1% Secret NOSBHEZ KA > P LET,
NS DBBAD— IR FEEIEF X, TXTD Secrets 2> 5 FTXTD ConfigMaps NTdH D, Secrets F 7=
I¥ ConfigMaps W T, FEEENEFIZSEAONETF LR U TS

Name Description Type

“secretRefs * SecretRefs I% Secrets NDSED Y A+ B{RFFL | [ISecretKeySelector
3

configMapRefs ConfigMapRefs /& ConfigMaps ~NDZIRD Y A b | [|ConfigMapKeySelector
PRFELTVET

4.42. APIUO 7L >R 247



CloudNativePG, 1J1)—2X 1.18.0

4.42.49 PostgresConfiguration

PostgresConfiguration (% PostgreSQL il % E&H L £ T

Name Description Type
*parameters PostgreSQL #4722 > (postgresql.conf) mapl[string]string
‘pg_hba’ PostgreSQL & &2 b N — 2 @ FBiE /L — JL | []string
( pg_hba.conf 7 7 4 MIZBINX L 21T)
syncReplicaElection- RV 7V A7 38, Zid. Tsyn- | SyncReplicaElectionCon-
Constraint chronous_standby_names | »$7 X — X —DEFEST | straints
BRI EBLET,
*promotionTimeout * A VARV AR T T AT VICHEEIE S L 2T | in32
T o RAMBEIEELES, 774V ME
1% 40000000 C. 14EZ@EZ 2HHEA T, HWED
BALTY Y2l =T 20T 0RK
XXTT
“shared_preload_libraries 7 7 4 /L b Db DITBEINT 2 HEHE 7V v — K F | [Istring
A7ZVDY R
“Idap * LDAP M2 48E T 24 S a v *LDAPConfig

4.42.50 VAN —E2—45v k

RecoveryTarget Tid, [EIfE 70t X Z2{F LT 2B Z ML T 9, TargetTLI ZBR< TXTDX—7 v b
F 7 a VIFMHEICHHER TS,

Name Description Type

“backupID * VANY =T at2A%HIEST 2Ny 77 v 7D | string
ID, ZED%E (F7 V8, ARV —&—|T tar-
getTime ¥ 7213 targetLSN (JEE XN TV B GH
WKHSWTN Y 77y T2 HEIRNTHH L X5,
RS DG ER, FAATRERRHT DNy 77 v
T RIFRIITHEHAL £7,

“targetTLI® R—=7y b RALTA4 Yy (THRHr F73EDE | string
20

“targetXID ° MR Z ¥ 7> arID string

“targetName * & —74 v b4 (DUAIIZ " pg_create_restore_point™ T | string
TERO

“targetLSN * 5D LSN (Log Sequence Number) string

“targetTime * RFC3339 tREED X A LA R Y T LTDXR—7 | string
v MR

RDR— I

248

FTAEZDHTRICOWVWT




CloudNativePG, J1)—X 1.18.0

# 56 —FiOR—ID 5 DEEX

Name Description Type

targetlmmediate —HLURBIGELZS TSIV AINYZHET | *bool
ER

“exclusive ® X—7"y P ERPHIINCREL T (77 4L b | #bool
I true)

4.42.51 ReplicaClusterConfiguration

ReplicaClusterConfiguration &L 7'V 1 27 5 X & — D E 7 72 b L 5

Name Description Type
enabled LU AE— RBENCHR > TWBEE, 2DZ | bool
FAR—IIGFED I FRARXR—DL T Y AT D
¥, LIVAIZIREZ=Z, MEA T2
A N7 25, F721X pg_basebackup Z /T L7z X
)=V ENLTERTE ST, FEflico
WTE, FFaXryhroLr 7Y r—2arR—
PEZRLUTITEEI WV, - #7

“source LV r—2ayuTh N7 7 AKX —D% | string
Al - 6H

4.42.52 ReplicationSlotsConfiguration

ReplicationSlotsConfiguration (&L 7"V 7 —> a Y 2u v O Z H S UL L £

Name Description Type
highAvailability B AEEROL 7Y r—>a v 2my b *ReplicationSlotsHAConfig-
uration
“updatelnterval * RARUNLE, B=AN LTV = ary Ay | int
D27 — & 2% “updatelnterval ¥ Z ¥ IZ B HT
LET (7741 ME30),

4.42.53 ReplicationSlotsHAConfiguration

ReplicationSlotsHAConfiguration &, =R (HA) DZDICAR Y ANA L VARV AEDA MY =3 Y
VTN = a VEREGIIT 272010 =X =12 X > THENICEBINZ L TV F—>a v R
oy FOWEES TEUELE T, LIV r—YaryRay M, ANV —3I0 2725472 b (ZDF
EDT—ATIEIHA VI RZ—D—ETHBL TV D) BUMES Nzt 212, PostgreSQL 2SHENIZ T 5
A< VI WAL 7 7 A )VEIRFFT % X 5125 % PostgreSQL DIEHET 37
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Name Description Type
“enabled BT 2E, ARL—X =TT 4 <1 A > 2 | bool

RYAZADLFYr—TarAay +EBEFIC
BHEL,. HAZ 92X —D—ETH BTN TDR
BRIYNAAL VARV RAE DAY =3IV
Vr—>a ERTENoZHHLET, )
WKL E (57408, ARV—F =1L 7
VALDAN)—=I VIR TL TV 5 — 1
Y2uy v EAHALEEA. ZOKEEIX. FBE
INZTIARUDPLZDHAT—RL TV
EFTC. LIVAIIRR—DL T T —>ay
Zuy FHHIEL E3, ZAUIMERFIZD AR
ETEET, -WAE

slotPrefix HA DFARL =X —DEHTZL 7Y 7 —>ar | string
28y DTV T 4 v 7 R, INLF BT TV
R—RaA7DAEEFDDLIENTEET, N
FERBFICOARETEE T, 77 4L b T
C_enpg CWCRRIEINE T,

4.42.54 RollingUpdateStatus

RollingUpdateStatus 121%, EHHDA > 2 X AT 2BWRAE TR TVET

Name Description Type
imageName Pod IZ AN 2 [Hf§: - WA string
startedAt 7y 77— afEE N S metav1.Time

4.42.55 S3 ENRIEIR
S3Credentials 1Z, S3IC7 7 A V%7 v 70— FF5DIfEHINALEREHRD X A 7 TF, THE 2
SOREHETIRETE T,

« accessKeyld ¥ secretAccessKey % FH/RIICIE 3

* inheritFromIAMRole % true I[ZFE L TR v FEREID 5 17— L 2K

Name Description Type

“accessKeyld 7 7R F—ID NDZHR *SecretKeySelector

“secretAccessKey =Ly b7 EAF—ADSIR *SecretKeySelector

“region V=Y artkady—71Ly hADOSIR *SecretKeySelector

“sessionToken * tyraryF—ADSH *SecretKeySelector

inheritFromIAMRole * — ZIARINICIRME T Ico — L R— X DEREE | bool
ZMEHLES., -®AE
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44256 R a—=ILcnNf=-NvoT7vS

ScheduledBackup (& cheduledbackups API D X ¥ —<T§

B R, TODT — XIZRHTRVATRENED
HBHEFT, VAT Ao TATSINLE
T meAHD BH, FEM 0 hups//gitk8s.io/
community/contributors/devel/sig-architecture/

api-conventions.md#spec-and-status

Name Description Type

metadata =LYV metav1.ObjectMeta

“spec ScheduledBackup @ H #] © B F D #§ € . #F | ScheduledBackupSpec
b https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#
spec-and-status

“status ScheduledBackup D £ ICE R & L7z R 7 — | ScheduledBackupStatus

4.42.57 ScheduledBackupList

ScheduledBackupList (21 ScheduledBackup DV A B EENTVWE T

Name Description Type
metadata MY X DX & F— &, M hips: | metavl.ListMeta
//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
“items JIARXR—DY A - @A [1ScheduledBackup
4.42.58 ScheduledBackupSpec
ScheduledBackupSpec (& ScheduledBackup D & LWIKEEZ ER L £
Name Description Type
“suspend ZONY 7Ty TRHFEER TR 0L S H *bool
“immediate * YERRICERIID Ny 727 v T3 QG % | *bool
BB B E D D
“schedule ® A7 Y 2= BMOMIEEFHEEN TS | string
72 . Kubernetes CronJobs Tffif X415 [F] U
RITHENVE R A, https:/pkg.go.dev/github.com/
robfig/cron#hdr-CRON_Expression_Format - 78
“cluster NI T TTEIITAR— LocalObjectReference

RDR— I L
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£ 64 —FIOR=ID S DEEX

Name Description Type
backupOwnerRefer- ERZ NNy 727y T Y —ZXNICELE T % | string
ence ownerReference #7~K L %3, <br/> - none : 7ERX
ENTNY 7Ty THTI 27 OFEESR
BHDEVTA (74 —NEREAXNDSHE]EHE
CEIE) <br/>-self : A7 ¥ 2 — L &Nz 7
T TFITI 2 bEAEL LTRELETS,
N9 TT 9 TDbr/>- T FAR— 1 7 FAR—
BN Ty TOREEL LTRELE T <br/>
4.42.59 ScheduledBackupStatus
ScheduledBackupStatus (%, ScheduledBackup DB HIKFER EFR L 5
Name Description Type
*lastCheckTime * BH DR *metav].Time
lastScheduleTime Ny P 7w THRBIZATY 2 — L N/ = | *metav].Time
DIEH.
nextScheduleTime RENI N 27w THRFETLET *metav1.Time

4.42.60 SecretKey L 74—

SecretKeySelector 121d, Secret D ¥ —% HOF 2 DI+ kBRI EENTVET

Name

Description

Type

key

RS 2 ¥ — - WA

string

44261 >—J Ly bN—=23>

SecretVersion {21&, > — 2 L v % ¥ # D ResourceVersion 23 & FATWE T

Name Description Type
“name P2 D 441 string
version > —7 L v I D ResourceVersion string
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4.42.62 SecretsResource /\— 3>

SecretsResourceVersion 1, AR —X —IZX > TEHINE S —I Ly bDYV Y —ZAN—=Y 3 U TY

13 true

Name Description Type

“superuserSecretVer- lpostgres | L—H—=>—Z L v DV Y —ZAN— | string

sion Jav

replicationSecretVer- l'streaming_replica| L —H%—>—27 L v bDVY | string

sion V—=AN=T aVv

applicationSecretVer- 77V 2= ==L v bDV Y =R N— | string

sion Jav

“caSecretVersion ° KEH, HuN—=2 a2 vy OHEHEED 72DITR | string
FENTVETD,

“clientCaSecretVer- PostgreSQL 7 74 7~ b ¥4 K CA>—7 L v | string

sion PN=Ta DV Y —AN=Ta v

“serverCaSecretVer- PostgreSQL #——flICA > —27 L v b N—=T a | string

sion YDVY—=AN=Tar

“serverSecretVersion > | PostgreSQL #r— N—H A N> —F L v b NX—2 | string
ayDVY—AN=Ta Yy

“barmanEndpointCA * | 2t X T 245E. Barman Endpoint CA @V | string
V—=AN=Ta Yy

“metrics A MYy 7 ZETTDIMFHINDTXTDS— | map[string]string
JLy FDON=Tarrgl~vy 7, vy TF—
3= vy M vy SEEAN=Ya v

4.42.63 StorageConfiguration
StorageConfiguration (%, PostgreSQL £ ¥ AX Y ADA L —Y DT T

Name Description Type

“storageClass ° F—ZR—2F—R& (PGDATA) \Zffifi§ % Stor- | *string
ageClass, PVC 7> 7L — b %3l L 72 #4128
Hanxd (AIRERGE). fRELRWEE. 4
JRENZPVCIET 7 ANV DAL =TT TR
WKWEoTmInxd

“size® AML—=YDHA X, PVCT Y7L —FTE7 | string
FEESNTVRWEGERMH, ZD7 4 —NLF
ANOZEEF, AR S N7z PVC I HEIICFEEH
ENFET, YA XXV VI TEERA.

resizeInUseVolumes BEED PVC DY A X2 ZEHLE T, 7744 F | *bool

“pvcTemplate *

KEEARY 2 — ADEROERICHEHEI NS T~
AN

*corev1.PersistentVolumeClair

nSpec

4.42. APIUO 7L >R
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4.42.64 SyncReplicaElectionConstraints

SyncReplicaElectionConstraints {2{%, FIHIL 7'V 5 OFROFFKI B EENTVE T,

FUFT T AT 4 RTRA—R—DFE. TRTD I NIHEL—HTIEE. 220D4 Y AX Y RIEFEL
LAk s Rlran 3,

FERANICIE, BENC X2 FEIAL 77V 7 OFERHIRD Y R— b S 2 FETT,

Name

Description Type
“enabled Zo7 7270, FHL 7Y A ofliZ /ML | bool
£ - WA
nodeLabelsAntiAffinity | Ky FMBEUC b RRIWZH 208 5 &G-S | [string
571t B KUK T 5/ — F 7L ED
RSN
4.42.65 RO —
FRBEY 2B FRZ— - PRBY—DEFENRET
Name Description Type
successfullyExtracted | SuccessfullyExtracted 1%, FRB Y —7—X24H | bool

HEnhr 50 RLET, RENFBELL
LA DFEML 7V IERT 7 + — o8y 78
ZHIET 5 eRILHET

“instances °

A VAR Y AZEA VAR ADRY R KRR
CIMEENTVET

map[PodName]PodTopologyL.

abels

4.42.66 WalBackup 18

WalBackupConfiguration &, WAL A sV — 2D Ny 77 v TORK TS

Name Description Type
compression ATV 27 bR TITHET BHIT WAL 7 7 4 | CompressionType
NREMELE 3, EHMTRERA 7> a Vi3, 22D
A (Effiz L. 77 4V b)), gzips “bzip2
721& “snappy" T3,
“encryption * 7 7 ANOEEF L EIEHIT 5 & % (N7 v FAYE | EncryptionType

PZED XS ITHREINTVWRWES), FFajah
52472 a FEOLTFY) Ny bRY T —
). AES256 B & T aws:kms

RDR— I8

254

FTAEZDHTRICOWVWT



CloudNativePG, J1)—X 1.18.0

R 72-HIOR=ID5DHE
Name Description Type
maxParallel WATLTT—H4 7&N 3 (PostgreSQL A > & | int
BRUAMWNY 7T TATI 27 PAMTITT —
A4 T LTWAE5E) 30T LTETESh
% (PostgreSQL A X Y NAWY AN F TV x
JFPARTDH WAL 7 7 A VEHIG LTV 55
E). WAL 7 7 £ LO¥, F8E LR WE. WAL
77 AME—EIZ I OF OB E T, [HE
L CTIEOBHZZIIANE T, 1 13RTFALLN
%/ MET S,

443 HR—FZNTWLWBRUD—X
o ZDR—IIZIE, CloudNativePG *DIREY RK— F XN TVWBR VY —ZADAT—RRA, B4 LT,
RV —DVRXFEINTVET,

BHD2D2ORAF—V )=z R—rLTED, 2HATCICHLVIAFT—UU - Z2EHT S

t#BELTVWET, EUU—XII.
table below TEHE 3Nz K- b7 HETHR—- PN FT,

CloudNativePG DY R — F XN TWBR VY —RIZEI, 77T A TRAVTFVRAT 4 Y ROZH), £Fa
V74 EAXTEBEDDD Ny FRFEBEINLZV ) —AREGENET,

<A F =V VY =RATOEBED Cy F VU —20F, MIAEBEEOLRWEBIEEATVERA,
e I R—FRUS—
c XA—IVIJRAF—L
e CloudNativePG ') V) — 2D R— MK

« HR—FEIZ

4.43.1 HYR—kRUS—

a3 v b Z &I CloudNativePG D LWEL F2AERL %3,

K2hrHZEIZ, ¥4 F =V YU —RZELFL, WSOLDBEMTA VY —RBEEZFTLET, <
A F =V V=R THRODP S LHED Ry FN=T a2 )Y —ALTVET,

XFXEREZATDY Y —ZIE, CloudNativePG 2 I 2 =57 4 DX FIF LA FHEL RV L
NLERLTOVET, 23227 412X 53R—bOFEME. UTFO HR—FEIZ ZBRL TN,
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7% 73: :header: Type,Support Level,Quality and Recommended Use
:widths: 12,25,15 :align: left :class: longtable

Development Build

No support

Dangerous, may not be fully reli-

able. Useful to experiment with.

Minor Release

Support provided until 1 month after
the N+2 minor release (ex. 1.15 sup-

ported until 1 month after 1.17.0 is re-

not contain any additional code other
than the security fix from the previous
patch

leased)
Patch Same as the corresponding Minor re- | Users are encouraged to adopt
lease patch releases as soon as they are
available for a given release.
Security Patch Same as a Patch, however, it will | Given the nature of security

fixes, users are strongly encour-
aged to adopt security patches af-

ter release.

releases page THIFHAIREZR V
V—R%ZRDOT5 e TEXE
ED

Jy—2/)—F T, ~A4F—
BIUERYFIYY —=2DELAN
LDERERDIT R Z T
EJ

4432 2—I2VJRXF—L

fF= b Dt A F — 0%, KD X 51T Semantic Versioning 2.0.0 IZEHEDWTWE T,

<major>.<minor>.<patch>

<ninor> 13V Y —RZ 2 IZ#EL.
2w FILEH .

<patch> [IBHED<minor> VY —AD v FOEEAI VY P LET,

<minor> V) — R LU TUNIRBREETT,

N—=a »D Git X7 OSEHIC v IBEINENET,
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4.43.3 CloudNativePG 1) ') — XD R — MK

Version | Currently Supported | Release Date End of Life Supported Kubernetes Versions | Tested,
1.18.x Yes November 10, 2022 | ~ April 13, 2023 1.23,1.24,1.25 1.22
1.17.x Yes September 6, 2022 | ~ February 12, 2023 1.22,1.23,1.24 1.19, 1.2
1.16.x Yes July 7, 2022 ~ December 10, 2022 | 1.22,1.23,1.24 1.19, 1.2
main No, development only

FRRORDOB AR — X TWB Kubernetes N—3 3 DY A M, CloudNativePG X ¥ 7 F—D3H¥R— k
CTRAMPEHRNTHELEZTVWEIHDICE->TERD FT,

BTl CloudNativePG 2 I 2 =7 1 |&. Red Hat OpenShift 72 ¥ D3E/I1® Kubernetes 7 4 A 1 £ 2 —
YayEYAR—FLTVWERA (ZHIRREES N AIEMED2H D $5, ZHE LA, CloudNativePG
AT F=PERLIZARRY) o — ek h £3),

4.43.4 5DV —2X

Version Release Date End of Life Supported Kubernetes Versions
1.19.0 January 12, 2023 June 15, 2023 1.23,1.24,1.25

1.20.0 March 13, 2023

1.21.0 May 15, 2023

AR VY -2 1 ERFENTHREED 7 V — X0 FE

BE: [CROHMEITHEETHY, EEINZAEEENID D £33, Z4UL. Kubernetes N— a2 VI
HEh %3,

4435 HWJU—2X

Version Release Date End of Life Compatible Kubernetes Ver-
sions
1.15.x April 21, 2022 October 6, 2022 1.21,1.22,1.23
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4.43.6 Y R—bk i

2LAZECH LVWRKEY Y —REBERT 22 2EZX2E, YR— IV 4V EFTREEVV—RT IV F
WD 220D A F—V Y =2 XBIZ1H) OM52HTT,

MUTODOXT, release-1.16 13V V—A7 7 »FOHITT,

72 2 BHOV Y —25v1.16.0 TH2 ET 2L, v1.16.0 £ v1.15.0 DDV R— +H3HA
BFTE%xd,

BT VFORFDNRy F VY —Z2ADABYR—FERTVWET,

- - R et T e e > main (trunk development)
\ \
\ \
\ \ v1.16.0
\ \ Jul 7, 2022 A
\ \--——-=-—--- tommm e > release-1.16 |
\ | SUPPORTED
\ | RELEASES
\ v1.15.0 | = the two
\ Apr 21, 2022 | last
o Fom e > release-1.15 | releases
v

RD2 DY R— P 2R EL TV T,

TIZANY A= T7ZANHR=PE $R=FZOTVEY Y —RITH L TDARR P F —
PRt ENE T,

CloudNativePG Slack ( #general 5 ¥ > JL) T, F7zi& GitHub Discussions
EHEALT, 2332=7 4V R-r2ERTEET,

X2V T 4 EATOBE  BEFE-FIRTVEIZITRTOY Y-, X2V 74 DEBEEZET
HERANTDBEEANAYy JR-—FLET, NvFENY IZR-FTIHNC, ROZ e EHBLE T, TBE
IV =XENTN—D a3 VDEREMZEREHICERLTVWBR L EZRBEICBEVWT. CONYIR—ME
“CloudNativePG " % EL £ H 7

BRI RS R— bR ELRIGEIE. V5T RTONAE—DHR—F2BHLTLLEI WV, ZZICV R
ENTVBEIRYX—Z, P R— M HHOEEZ ST — AL RNV ERIRBELTWIEELH D T3,
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4.44 J1)—2 /) —F

<A F =V VU —RIT NS NIz, CloudNativePG D1 —HF — TR RSN 2L HDENE,
* CloudNativePG 1.18 D) V) —X/ —
* CloudNativePG 1.17 D) —RJ —k
* CloudNativePG 1.16 D)) —X/ —

CloudNativePG DI I 2 =F 4 HR—FRY =IOV TIE, HER—FINhTWLWBDY—ZZHBLTL
72E W,

HWY Y —Z
e CloudNativePG 1.15 D)) —X /) —k

¥ 7z, CloudNativePG DHITH Td % 3XTD release notes from 1.0.0 to 1.14.0 of Cloud Native PostgreSQL by
EDB DfLixZ R L TV T,

4.44.1 CloudNativePG1.18 D) 1)—X /— |

CloudNativePG D 1.18 ¥4 F— VU ) — XA TDIL—HF —IZFKRI N LT HD B,

EHEDSERIZLY A MZOWTIX, GitHub DYV —2A 75 ¥ F D commits ESZIRLTL XN,

N—2321.18.0

DY—XB8: 2022411 H10H
ST

s EHAMADISRAA—BIBOYIBL V=3 A0Y M A4 L AR AL DT,
SO AR —HNDERY PRAR AL LTV IOYEL SV r—rar2ay F 2 HEIRIZ
B L £9 #740)

o Postgres 25 X% —{KIEIREE 1 5 L\ 7 2= > F kubectl cnpg hibernate on/off/status
<cluster-name> ZfHH LT, 774 V2N LTI 7 ARXR—IRILIREBZEALE T, NI % —
¥ a vid. PostgreSQL I A4 <V A VARV RIZET 5 PVC 2R, 77 AX =T Ko THERE N
TFRTOV Y —RZHEL $3 #782)

¥xaVrg

» SeccomProfile KRy N ¥ a7 BN (#888)

FREsRL -
o pvcTemplate IZH A4 XBERPDHZIGE. VIAR—ARY JTA ML —IF A X2EBWETE3 LS
12 (#914)

e cnpg 774 D status AV R - LU —Ta A2y MEHREBI #373) - fenced 7 7 A
R —DFRRE WL #886)- L TV A7 5 AR —DRREUE #871)
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e RF a2 X2 ! -Prometheus ¥ Grafana Z{#H LT —H /1> X T LT CloudNativePG D R HIE

FERE 2 3T § 2 HIEICE T 28R 3 =2 ) I/ R—UBWE L F L 7= (#968) - to-End Test
Suite 7 — 2 (#945)

cnpg 7774 DLW T a< >y KL -pgbench 13, 7 5 A& —1Z% LT pgbench ZFE{T73 5
Ta TEBEERLET #958) - install IZARL—KX—DA VA== T72 A MEEBLE
T (#944)

PostgreSQL 15.0 Z#H L\WF 7 4 /L b N—P 2 & L THRE (#821)

plpgsql 7 7 > 72 a Y TT—RR—=X% A VK= b (#974)
RAY M YRA LV INYEITI EERDBITDANY 77 v TEBEINTE DT FF (#949)

ScheduledBackup 7 # —< v b3 Kubernetes @ CronJob 7 #+ —< v M- TWiWZ & % Ak
b (#883)

Tz ANt —nN"—aTy 7% HWAJEEH DD % Kubernetes Pod D¥EHTIZ L, f VY REA VA<
=3 ¥ —» 5 D Postgres fFRIZFED N T L 72 W (#890)

MU ERENSZ2 9AR -7 — WA T T2 WALDBDHZ Z e 2R LEST, - FET DL
Ny 77w THEEEE L7 WATREME DS B B (#897)

F& 2 X~ b ® barmanObjectStore @ YAML ¥ —%Z{B1F (#877)

krew U U — X ZBIE (#866)

4.44.2 CloudNativePG1.17DJJ—X/—+

CloudNativePG D 1.17 A4 F—1J V) — X TDIL—HF —IZFKRI N B L HEDEFE,

BHEDSEEIZY A MZOWTIX, GitHub DV YV — R 75 ¥ F D commits EBIRLTL ZE W,

N—=2321.17.2

JYy—28: 2022 11 H10H

¥xaVrg

» SeccomProfile Ry N ¥ a7 BN (#888)

PRERIL

e cnpg 7774 D status A< Y F 1 -fenced 7 T AKX —DERE L #886)- LTV BT TR

R —DFREWNE #871)

e FF a2 X b -Prometheus ¥ Grafana Z{#H L Tra— # /L2 X5 AT CloudNativePG @ ] B I #%

REZ MM 2 HIEICE T 2R 2RIt T 25241 VI R=I B E (#968)

o PostgreSQL 15.0 ZH LWF 7 4L b A= a ¥ ¥ U TERE #821)
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e plpgsql 77 7> a Y TT—XXRN—=RA% 4 VR—1 (#974)
e KAV M YRALYINYEITD L ZITRHITLWAAY 77 v TE2BEYNTE DT FF (#949)

» ScheduledBackup 7 + —~ v k2% Kubernetes ® CronJob 7 # —< v MIHE> TWRWT & & HAfE
b (#883)

o JxANF—nN—uPy Ik, HWATREM D H % Kubernetes Pod D¥EFETIZI L. f VARV A<
= v — 5D Postgres [HEICEEDWT 72X W (#890)

c LB AN/ AR -T2 T7—H4 7352 WALDDHE Z 2R LET, - ~ETDL
N 77w THFEEE LI WATREME DS B B (#897)

o ¥ 2 X h® barmanObjectStore ® YAML ¥ —#& #1E1F (#877)

» krew UV U — R Z{EIE (#866)

N=23 21474

DYy—22B8: 20224 10H 6 H
RETRAL

e Oy R —F5—<%— ¥ —IZ leaseDuration B X If renewDeadline ST X —X—%EA LT, *
R =X —EHTDY — X —#ZEDREAZ L (#759)

c WAL 7 7 A VEFDTT —HA TFTBHNIN I T v T I TP 27 VA NTWETH B I L EHER
TAIXH=AXLBHELE T, .check-empty-wal-archive LWOSFH LW I 7 A ME, 7T AR —
M7 — bR Ty FTINZERIC PGDATA ICALE XN, WHID WAL 7 7 A ADIEHIZT — 4 T &
nNE L7

tXaVTr 4

 nonroot:nonroot Z—# —Z{HH L T. distroless/static:nonroot 2> 5+ A4 X —JlZat—
ENZA VARV AR I =T v =4 FV OWRZIHRINCERE S 5 (#754)

EIE .
o TIARVIER LB, AR UNATT 2T 4 TRIESZ Fay 7§53 #737)

e %A 4 7 Prometheus L. 27 A 7R — & — T MAPPEDMETRIC 35 & {fF DURATION X kU w 7 X 4 FZ&¥a%
BIeT % (#765)

* PostgreSQL 7 # —~< v M2 L T~ A 7 o EETIRESI NI XA LAX Y THRIEL L T Eh
% X5ITL LT (#741)

444. V)—X/—F 261
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N—=23>117.0

DY—ZB: 20229 H6H (x4 F—1JVY—2X)
R

s WAL 77 IILBOREAR)a—L: 54 b7y Fa2 (WAL) £ T —ZRXR—RAFT—RXT7 74 L%
BRDZTARZZHHET 2V K=, 7—2T4 L 27 MVDI/OARMEZERKT 22212k D, Ho0E
FIAAT AT LTONRT 3 = Y ADA LT 2R[RMDPH D 3, ZOF TP ayid A7varo
walStoraget 7> a Y EEAL T, X4 YBLUHED storage 7 > 3 > TEF: I 4172 PGDATA
L3z, EHAY 2—LATWAL 77 4L (pg_wal) 2032 Z e ThHlflch T3, BIEDH
fR : walStorage &7 7 A X —DIENIFICOARETE, 7 7 XX —OBEHIITEN 72 1XHIERT
XEHA

FERETRIL.
» PgBouncer it 7 — 7 —FHETHEL L x v b7 —2 TCP iREDHEREEMITT 5 #584)

+ cnpg.io/instanceName B & If cnpg.io/podRole 7 ~ILA3HIZ Pod ¥ PVC ICIFTES % Z & & HEZR
LT 72XV (#0632 B X U#680)

e £ VARV AD role I NILEEITH B PVC IZIEHE (#634)
o A VARV ALEET 5T NTDPVC DHIBRICIEIID kubect]l cnpg destroy 2> FEEA (#643)
EIE

cHLWIIRR—DT 74~V %27 — AT v 7§ 5L 2T shared_preload_libraries % fififf
T B (#642)

e Bl T ADMEITHFNE I ZT FIvIZICFzv 7 LT, ARL—X—DEBD4 VTS —2
7w 77— R 7at ADFERHCETINE DRI E LT (#655)

¢ FRLV—RX—DF I Ty T — FHRCHET IO D 2BHEIRERHE, LTy 7
O— FENTA VAR VAREA =V % — 2 RETEZDIIN—Fa—RREh=T7 >4 LVEEFEHAL
FWNT K 72 & W (#660)

* GetAllAccessibleDatabases ZIFUH L7z XWX = VR AET 2DREF L7 (#641)

4.44.3 CloudNativePG1.16 D) —X /— |

CloudNativePG @ 1.16 4 F—VJ U —ZATDI—F —IZFKREINZLEDERE,

EHEDSERILY A MZOWTIX, GitHub DV YV — 275 ¥ F D commits ESBIR L TL XN,
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N—=23>1.16.4

DU—ZB: 20224 11 H10 H
tXaVUs 4 .

» SeccomProfile Ry K ¥ a7 BN (#888)
FERESRIL

e cnpg 7774 D status A< Y F 1 -fenced 7 T AKX —DFEIRE ML #886)- LT U ST TR
R — DR Z W (#871)

e FF a2 XY b -Prometheus ¥ Grafana Z{#/H L T — /L2 27 LT CloudNativePG @ ] &I 4%
REZ PR3 2 7HEICE S 28R 2 R kT 2 E =&V O I R— Y ZIE (#968)

e plpgsql 777> a Y TT—XXR=RA% 4 VR—1 (#974)
e KAV IMA Y RALYAINYEITI & ZITRDILNAY 77 v TRBEINC AT £ T (#949)

o ScheduledBackup 7 +—< v b3 Kubernetes @ CronJob 7 #+ —< v MIHEo>TWiWZ ¥ 2Bk
1t (#883)

e JxANF—rn—uPyv o, HOATEEMDH % Kubernetes Pod DHE[F T/, A VAEX IV RA~<
F—3 % —H 5D Postgres THHICIED N T L 72X W (#890)

e FILMER AN FRRZR -8 T —HATTEWAL DL L 2R LET, - BT DL
Ny 77w THEEE L7 WATRES DS H B (#897)

o F¥ a2 X D barmanObjectStore @ YAML ¥ —%& #1E1E (#877)

o krew U U — X Z{EIE (#866)

N—23>1.16.3

DY—22B8: 2022 10H 6 H

e Oyt —F5—v%x— ¥ —I|Z leaseDuration B X If renewDeadline ST X —X —%EA LT, *
R =X —EHATDV — X —EZEDORKZ 8L (#759)

e WAL 7 7 A NEHDTT—IA4 TTBHNINY I T TA T2 VA NTHETH 5 I L R
TAEXHI =X L%BELE T, .check-empty-wal-archive LWOSH LW I 7 A ME, 7T AKX —
M7 — AN Ty FESNIERIC PGDATA IZHLE S, HAID WAL 7 7 A ADIEWICT — A 7&
NxL7

X2V 7 4

e nonroot:nonroot Z—H# —Z{HiH L T. distroless/static:nonroot 2> 7 F A X —IJ|\Zat—
ENBA VAR AR A= v =4 F ) OMRZIRINCEE T 5 (#754)

BIE :
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o TIARVIEIR L. AR UNATT 2T 4 TRESZ Fay 743 #737)

o 34 F 4 7 Prometheus T2 Z K — & —T MAPPEDMETRIC ¥ DURATION D X F U v 7 & 4 724
PRET 5 (#765)

N—2321.16.2

DY—\B: 2029 H6H
FERETRIL.
* PgBouncer it 7 — 7 —EEETHEL Lt v N7 —2 TCP REDHRE BT % (#584)

* cnpg.io/instanceName 3 X Of cnpg.io/podRole T NIV HEIZ Pod ¥ PVC ICTFAES % 2 & HHER
LT 2V (#0632 B X U#680)

o { VARV AD role I N\LE KT B PVC ITIEHE (#634)

cHLWIFTAR—DTIA VBT — AT v 7§ 3L %\ shared_preload_libraries % {# /]
T2 (#642)

c HMDT L ZAPEITHHAE SR T I v IICF 2y I LT, ARV —Z—DEBDA T —2R
7y 7L — R T ARFERICFEITEND DEITE £ T (#655)

e ARL—R—DAVFA Ty T — FHRICHRET IO D 2 SIRERLE, L Ty 7
O— RFENA VAR VAR =V ¥ —%2RETE2DIIN—FRa—RREhET7 >4 VG EFEHL
T2WT L 72 &0 (#660)

* GetAllAccessibleDatabases ZMEUNHI L7z & BIZ =y I DBFET 2D R X F L7z (#641)

N—2 3> 1.16.1

DyY—28:2022FE8H 12 H
FERETRIL.
* PostgreSQL O huge_pages & 7> a Y DXEEHMICT 5 (#456)

o FAREDERDN S EBEDE ZIABDAIAEICZR 5 FTORBRHEZH I T2 8IED. 7= A—
N—FRBRAL v FA—N—RRIT, AMBIOEEPon 7 2@l £3 #371)

o« VI AR—AT — R AT PostgreSQL 27 5 AR —D XA 1T 4 > &E X (#462)

e Va7, Ky F. PVCIZ instanceName ¥ clusterName 7 ~JLZBIL T, THHDY Y- D
M HAEH % 25 (#534)

o PostGIS 7 5 A X —%A{ER S % LD % B0 #570)
tXaVTr 4

» securityContext % Pooler 7710 A X > MIIH/RANCE D 2T %3 (#485)
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* Slowloris DDoS %[5 < 72 I NFEE Web H— N— 5 AHD 2 4 A7 7 MEZIBI #437)

e YR&Z—} (stopDelay) ¥ XA v F*—— (switchoverDelay ) IZIELWEIEZ{#HH L TL 7
WV, LANCE->TAY v XN FE L7z, switchoverDelay X EXINTESHT., T 7 4+ MED
40000000 BHEFH L TW235E, EHRICYV R X — 270y 7320505 5720, ZHUIE
BREIETS #531)

e JITYNLT—RRLZEEZICA M) v 7 aL 7 X—PR=y 7R ERITOREE T #396)

e Fz v ZEANTOVWERWEKRA VRESBRLTWE, BETRVWTANAY I X vE—U%HIRL, B2 LR
NMIBGRBEL B IR T —a vy 7+ —L 25 223 (#491)

« VIAR—IT ) T arhRVGED T 2 Y Y TR A=y 7 RBEIE #512)
o TLS SFAENZE XN TWR WIS, CRD OEHZ BT 2 #501)
o CRD ([ZPEFHE 2 AT 2BEOBA T UUE T 5 (#547)

¢ F—ZNR—ZADA VR—F - F—ZR—ZADA »K— T pg_restore %= E{THIZ postgres L—
Y —%HH 3 3 #411) - connectionParameters T dbname DMEE X NG EDIEENL LD A VR—
N (#569)

e Nw 77y T UHNY  -GoogleCloud TH 7P =27 b A+ 7 DEMIEHRZIEL < TET & 51T #454)
<A F—REE:

e TTANIDART Y KA X —I% PostgreSQL 15.0 123

N—23>1.16.0

DY—=2B:202F7H7H (x4 F—YV—2)
R

* PostgreSQL DA 754 VT —RA VR— b XTv¥—7 v I L—F bootstrap.initdb.import
7> avEEBEALT, PostgreSQL fH Ny 77 v 7OMR 2 HH L T, BEFD PostgreSQL A >
A& v A (Kubernetes DANETD) oI T2 b AL U R— T 25EZEML £ 3 (pg_dump
/pg_restore ), W UAEZFEHAL T, HLWT 7 AKX —"TPostgreSQL DA I ¥ —7 v 7L —F%
EITTEZT, ZOMAETIZ, microservice (1 DDF—ZR—ZADHBEHFLWVWT T AR —IT4 >~
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