M CloudNativePG

CloudNativePG
1)1)—X 1.17.1

The CloudNativePG Contributors.

2022511 A 10H






B1E
e
BIE

B4a4E
4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

B X

HR— TN TLWS Kubernetess Tt AU Ea2—>3 > 3
AT FARXR=D 5
T4 7
COHARIZOWVWT 9
BB BHMT .« o o 9
4.1.1 Kubernetes FIGE . . . . . .. 9
4.1.2  PostgreSQL HHEE . . . . . . . 10
413 TZIURHEE . 11
414 RTATI T E o 12
T RAT =R L e 12
421 7 —Z1:Kubernetes NO7 XV r—>a > .o 12
422 r—AZ2:Kubernetes D7 TV r—a> oo 13
T =X T T F X o 13
431 FAEBEZU—TO—F e 15
432 FAMDHEHT—Z8B—=F .. 16
433 RAFIZIRAR-REH ... 16
AVAR=ILET YT T U =R e 18
44.1  Kubernetes NDA AN —=IL . . L e 18
442 EBICBETAEEM . ... 19
443 TYTTL—=F 20
AT RAR=T e 22
451 %=1 1-@—7)V Kubernetes 7L A 759 FDOvy 7w 7 00000 22
452 %= P 2-CloudNativePG DA A b —JL . . . . . ... e 23
453 %=1 3-PostgreSQL 7 F AR —%TTRATE ... 23
T— R A LT YT e 24
4.6.1 bootstrapLZ>a > ... 25
462 externalClusters£27> 3> . ... ... .. ... 25
463 DV IAR—%T—F ATy FFS (@nitdb) ... 26
464 DI IAR=DPLEDT =M A NTv T 30
Postgres 77— X N—=ZADA YHR—=1 . . .. 43
471  AERHBA e 44
472 microservice XA 7 . . . 44
473 monolith XA 7 . . . e 47
TRV T A o 49
4.8.1 R e 49
4.8.2 N 49

483  TTRR— 50



4.9

4.10

4.11
4.12

4.13

4.14

4.15

4.16

4.17

4.18

Postgres £ Y AR Y AR I = 0 = o 0 it e e e e 53

4.9.1 Liveness & readiness 7 —7" . . .. 54
492 Ty FEIUHEIBE . L. 54
493 T x— I L —oN— 55
AT T 2= VT e 55
4.10.1 Pod DT 74 =T 4 ETYVFT T AT A v ie e et et e e 56
4.10.2 nodeSelector 2k 3/ — F3BIR . . . . ., 57
4103 BT 57
UY=L e 58
BREET — R L 59
4121 AFU=IFE .o 60
4122 BEET—F . . 60
4123 HBEOBE . . .. 62
4124 FEIVA . 62
=D U7y T = 63
4.13.1 HENEH (unsupervised) . . ... .. 63
4132 FEIEH (supervised) . . . ... 64
LZUT =3 e 64
4141 77V —=2ayl\ DL TV T =3y oo 65
4142 WA LT Z /70— e 65
4143 APV —3IZVLFVTr—ayDYR—F . 65
4144 FHEALV U —a > 66
4145 ERIAMEDEZDDOL IV Fr—2a YR8y b o 68
Ny Ty T VRNY — 70
4151 79 FFanA Z—DFE—b .. 70
4152 FUTRUERNO T T T e 78
4153 AT a—NENTNw T T T . 80
4154 WAL 7 =47 81
4155 VAU — 82
4.15.6 REFRV S — 84
4157 JEFETZ VTV R Lo e 84
4158 N 7w TA T2 DXRINF L 85
PostgreSQL BXAE .+« v v e e e e e e 85
4.16.1 postgresql B ra ¥ ... e e 86
4162 pg_hbatZ>a> . ... 91
4163 REENOZETE . 92
4164 FIHEEA ATV DERE . . . 93
4165 [T NRTR—R— . e 94
FRU—=R—FRTE . o 96
4.17.1 FIHATREIRRA TS a > o 97
4172 FRV—X MR~y TOER .. .. 98
4173 ARV =R ==L v FDEFR . . . e 98
4174 FRL—ZX—ZEHEBLTEREYVT—FT2 ... . 98
4.17.5 PPROFHTTP ¥ — N— | . . e e 99
AP = e 100
4.18.1 CloudNativePG DR F =7 . . . . o e e e 101
4182 KEEAV 2 —ADER L 101




4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4183 A PL—UZFRBNUTEERE . o o o, 102

4184 PVCT YT L —bFENLERE .« oo e e 102
4185 WAL DRV 2 — A .o oo 103
418.6 KU —2LHRIR . . . 104
SGRIVET )T =8 0 107
4.19.1 BIESEME . 108
4192 TI5RAR—DRART—=RDETR . . o i e 108
4193 BIEDHIR . . . . . 109
FBZRUST 109
4201 AVRRVADEZRVUY o 109
4202 FRU—Z—OWH . . 123
4203 TZIZAR—PEINTAXA PNV IZEBMETIHE . ... 123
TX T 124
4211 ARV —R—TF 125
4212 PostgreSQL H 27 . . . . 125
4213 PGAudit B2 . . 126
4214 FOMDTZ 128
T = 128
4221 FARV—F—FHE—F ... 129
4222 2—HF—BHOIFHAEE—F .. .. 130
75472 R TLS/SSLAESE . . . 135
4231 FUWGEEBHZEDIIT . . . 135
4232 TLSFFHAZEZENLHEHROT AN . oo 136
TV = alOERTD 138
4241 DNS R 139
4242 BREEZE .. 139
4243 FREE e 139
Bt 7 — 0 T 140
4251 T =T TF % 140
4252 AV TRAR = 141
4253 F—F5—UV—ZADIFATHATIL . 142
4254 X 2VUT 4 L 142
4255 FREE ..o 143
4256 Ry KT UL =DM .o e 144
4257 @wEIHME (HA) . 145
4258 PgBouncer DM A TS a > ... 146
4259 FEZRVUUY 147
42510 B2 154
42511 D —WHEIE . . L 155
42512 HIBR . L 155
LZVURTTAR— e 156
426.1 FEARREE .. 156
4262 LVFUVITZIRAR—DEy b7 v 157
4263 LVIFVHTITRAR—TIRESINLTIAVER ... ... ... 159
Kubernetes D7 v T2 L —F L 160
4271 reusePVC 2 false ICEREINSZS VINA VARV AT FAR— . .. ... ... 161
Postgres ' —E RADRBH . . . .o 162




4.29

4.30

4.31

4.32

4.33

4.34

4.35

4.36

4.37

4.38
4.39
4.40

4.41

428.1 Minikube TDT AL ..o 164

CloudNativePG T'7 774 ¥ . . . o 165
4291 A VAR =ILT DB e 165
4292 EFHTZ .. 165
HEIZ o AL —oN— 177
430.1 RTO ¥ RPOANDFEEE . . 178
RTINS a—T AU 178
4311 BRDDEIT . . o e 179
4312 FRU—F—IEH . . .. 180
4313 ZIAXIEW . . . 182
4314 Ry FIBH . . . . 183
4315 RNo 27y IEH .. 185
431.6 AFL =8 ... 185
4317 7 —FIBH . . . 186
A31.8 S&IF 186
4319 WL OO . .. 187
T VT 189
4321 AVRARVRETZ 2 VATAHE 189
4322 Tx U ZRELETIAE .. 190
4323 Tz Y IOMERA L 190
PostGIS . . . . e e e 191
433.1 PostGIS 7 AR —ICHITAREAMSZ . . . . ... 191
4.33.2 PostGIS THi L\ PostgreSQL 27 7 AX —%/EW$% . . ... .. .. ... ..... 192
IYURY—ZYRDTRAR 194
aAVTFARX=TDELE 195
4351 AX=URZOBELE L, 196
FRU—=Z—DEEHL NIV e 197
436.1 LAV I-FEARA A M= 0 o 197
4362 LRV 2-Y—AVRABRTZTTVL—K o 202
4363 LNV 3-TILTATHATIV oo e e e 203
4364 LAULA-TRWNAZE Lo 207
4365 LAILS-F—F 40w b L 208
HARLEY ROV MO —F— 208
4371 PVCODUTFAR .. 209
4372 TIASRVAVARYRAEVLT VD .o 209
4373 PVCO—EME . . . 210
4374 B—HNLZAPL =Y, UE—FAPL =Y BEEF—RR—ZAFA X ... ... 210
B 211
BT R = e 212
K BHDER (FAQ) . . o o 212
4.40.1 Kubernetes T PostgreSQL #5173 2 . . . . . . . .. . ... 212
4402 EEIEYE 214
APLU Z 7 L YR Lo 215
4.41.1 AffinityConfiguration . . . . . . . . .. ... oL 217
4.41.2 AzureCredentials . . . . . . . . . . e 218
4413 NoZT 9T 219
4414 No 7o TRER .. 219




4.41.5

4.41.6

4.41.7

4.41.8

4419

4.41.10
4.41.11
4.41.12
4.41.13
4.41.14
4.41.15
4.41.16
4.41.17
4.41.18
4.41.19
4.41.20
4.41.21
4.41.22
4.41.23
4.41.24
4.41.25
4.41.26
4.41.27
4.41.28
4.41.29
4.41.30
4.41.31
4.41.32
4.41.33
4.41.34
4.41.35
4.41.36
4.41.37
4.41.38
4.41.39
4.41.40
4.41.41
4.41.42
4.41.43
4.41.44
4.41.45
4.41.46
4.41.47
4.41.48
4.41.49
4.41.50
4.41.51

N 79T VAR 219

N TTo T = 220
BackupSpec . . . ... 220
NYTTOTRAT=BER i e 220
BarmanCredentials . . . . . . . . . ... Lo 221
BarmanObjectStoreConfiguration . . . . . . . . ... ..o 221
Bootstrap AR . . . . . . 222
BootstrapInitDB . . . . . . L 223
BootstrapPgBaseBackup . . . . ... Lo oo 224
BootstrapRecovery . . . . . . .. Lo e 224
RERREREAG . . . . . 225
CertificatesStatus . . . . . . . . . . L oL e e e 226
T TR 226
ClusterList . . . . . . . . o o e e 227
CIUSterSpec . . . . . . v o v e i e e e e 227
ClusterStatus . . . . . . . . o v vt e e e e e e e 229
ConfigMapKeySelector . . . . . . . . . . .. L L 231
ConfigMapResourceVersion . . . . . . . .. ... L Lo 231
DataBackupConfiguration . . . . . . . . . .. .. Lo 231
EmbeddedObject X X7 —& . . . .. .. 232
BMER D S AR — 232
Google BRIEMR . . . . . . . . 233
AVR= D 233
ImportSource . . . . . . ... 233
AVARYZAID o oo oo e s e e e 234
InstanceReportedState . . . . . . . . .. Lol 234
LDAPBindAsAuth . . . . . . . .. e 234
LDAPBindSearchAuth . . . . . . . . . .. . 234
LDAPConfig . . . . . . . . . 235
LocalObjectReference . . . . . . . . . . .. L L s 235
MonitoringConfiguration . . . . . . . . . .. . oL e 235
NodeMaintenanceWindow . . . . . . . . . .. Lo 236
PgBouncerIntegrationStatus . . . . . .. ... Lo Lo 236
PgBouncer DFBE . . . . . . e 236
PgBouncerSpec . . . . . . . L 236
Ry RXE e 237
PodTemplateSpec . . . . . . . . . . . L 238
D7 238
T T A 238
PoolerList . . . . . . . . 239
PoolerSecrets . . . . . . .. L 239
PoolerSpec . . . . . . . 239
PoolerStatus . . . . . . . Lo 240
PostInitApplicationSQLRefs . . . . . . . . ..o L oo 240
PostgresConfiguration . . . . . . . . .. L oL L L 240
UANY =R —=F7"w b L 241
ReplicaClusterConfiguration . . . . . . . . . . . .. . Lo o 241




4.42

4.43

4.41.52 ReplicationSlotsConfiguration . . . . . . . . . . . .. .. L o 242

4.41.53 ReplicationSlotsHAConfiguration . . . . . . . ... ... ... ... .00, 242
4.41.54 RollingUpdateStatus . . . . . . . . . . . o e e e 243
44155 S3EMMEM . .. .. 243
44156 A7 a—)VE NN I T 9T e 243
4.41.57 ScheduledBackupList . . . . .. . ... ... .. 244
4.41.58 ScheduledBackupSpec . . . . . . . . L 244
4.41.59 ScheduledBackupStatus . . . . . . . . ... L 244
441.60 SecretKey B L7 Z— . L e 245
44161 =2 Ly b X=T3 Y e 245
4.41.62 SecretsResource 2N—372 2 . L L. 245
4.41.63 StorageConfiguration . . . . . . . . . . . .. L e e 246
4.41.64 SyncReplicaElectionConstraints . . . . . . . . . ... ... ..o 246
4.41.65 MRBE T — . L e 246
4.41.66 WalBackup BEAK . . . . . . .o 247
FR=FPEZNTVBV YU =R .o 247
4421 PR=PFRU T — 248
4422 F—IUTRAF—L e 249
4423 CloudNativePG V V) —ZDHR—FRH . . .. ..o o o 249
4424 BEROVY =R oo 249
4425 HHWVUU=Z L 250
4426 HR=PEIE . 250
UU =R = b oo 251
443.1 CloudNativePG 1.17 DU U=/ — bk . .. ... o e 251
4432 CloudNativePG 1.16 DU U —ZX/ — bk . . ... ... o 252
4433 CloudNativePG 1.ISDUY VU =X/ — b . . .. ... o 256

vi



CloudNativePG, J1)—2X 1.17.1

CloudNativePG (&, 77 A RX—1t, T Y v I N4 TV R FhFTVLFII77 FNRIETETINT
WBHR—FEINTWDB Google Kubernetes Engine ]l TRIT 7 7 A X —T PostgreSQL FiFE V—27u— K
PEETZ LGN —T VY — 2D AR L —2—EEE—F T3, CloudNativePG X, HEEM
BHEMSANEDA V75 R F 27 F %72, DevOps DJFEAI e BERITHER L TV E T,

ZHUE. EATAEERARDEHZ VD4 7 e — FDRDic, B—DF74<v Vet Fyaryofior
7V B THE XL 5 PostgreSQL 27 7 A X — %K $ Cluster ¥ MEEL 3 HT L\ Kubernetes V YV — A% EH
LET,

[d U Kubernetes 7 7 AR —NICH 27 TV r— a g, 72— A —N—F 32 v FA—N—%D7
TARVE—LOEEZDILT 2 28R, ARV =X —DANEHT 53— 2% {iH L T PostgreSQL
T—=RN=RIZT7 72 ATEEF, Kubernetes 7 7 AX—DHNEICH 27 7V r—>a »id, TCP 2L
T Postgres /8B 3 % X 51 Service 7213 Ingress + 7Y = 7 b MR T 2 0ERH D £, Web 77V
7 —3a v, PgBouncer IZEED WA T4 TS — 7 —Z2HHTE X T,

CloudNativePG i3b & b & AT a—ILENNY I T v T IZX > TN FEH, KIZ Apache License 2.0
DRTH—-F>Y =%V Y —RL, 20224 4 12 CNCF Sandbox (Z32H L ¥ L 72, source code repository
is in Github ,

7EFR: Operator Capability Levels model 1232\ C, L —¥% —X CloudNativePG Operator 7> & D** L)L
V-HEfay b sy VREIIFTEE T,



https://github.com/cloudnative-pg/cloudnative-pg
https://github.com/cloudnative-pg/cloudnative-pg




F18 HR—PFINTLS Kubernetes 5T X bk
JEa— 3>

CloudNativePG 1Z1%, Kubernetes 1.22 MIEDNETT, O VWTIE, Y R—FEhTWBD ) —ZX R—
DESILTL XN,






CloudNativePG community (&, HEFE& A7 > FOMJF, D% D PostgreSQL D > 7 F A4
A=V R L £,

CloudNativePG F R L —R2—> 7T+ X—I3 distroless THD .
cloudnative-pg THIHATE 3,

PostgreSQL A X7 > Fa ¥ 7F+ A4 X —=I1&, postgres-containers » HEHE, Y VFITNDT7 —F7 7 F v —
THHTZ%7,

X512, a3 227 1 1% PostGIS extension DERZREEL £ 3,

E4&: CloudNativePG TlX. Kubernetes 7 7 A X —HNDTXRTD/ — FABFELCCPU 7 —F77F v %
FoORERH 27280, N4 7V v FCPU 7 —F727F v ® Kubernetes 7 7 A X —{FPR— b ZNTH
FH Ao



https://github.com/cloudnative-pg
https://github.com/GoogleContainerTools/distroless
https://github.com/cloudnative-pg/cloudnative-pg/pkgs/container/cloudnative-pg
https://github.com/cloudnative-pg/postgres-containers/pkgs/container/postgresql




o ARy — LB RE Y B3I, A MDD D Kubernetes AP H— N— ¥ EIGES

e HOBIEHEE . * BV FARINLZL TV A2 B E— TR LICEBA TS TIAT VA AR AD
T AINF—N—

e BINLAZL AU IRFBEIBEZZLICEB T4 VA VAR Y ZADEH B AL v FF—N—
*2 0 —)VT v TR HEEE
HEEDBDA VARV ADEFRE (RN 1~1 2D T 574V H—n—)

TIN5 —=0a %053 —0OH—DTSAIVY—N—ICIERTIHDHAMD /ES ALY —
ADEF

IV =23 eHmIBDT—I0-RDA ARV RIER T BTDHDHAD HFH*H — L XDER

o 75 AR — spec BN L7=RiED k72 Postgres FEIRFEHE % & T PostgreSQL MK D H S B
pg_audit . auto_explain., B X\ pg_stat_statements

e PVC 7> L — b 2HH LB —DVKEERY 2 —LDHF K- T
s Pod TOXFEARY 2 — LR b L—I OFEFH

% WAL 7 7 A VIR
e PostgreSQL ¥ A4 F— =Y a>Dr—) > 7 v FTF— 1

FFRV =R =T v TT L= FDA YTV —2AEiEn - 77y F7—t

TLS ##ir 7 54 7 > M EEE

H AR L TLS GEAAE DB R — b (cert-manager & DFEE % &)

e I TV PR TADOMIENI RN 77 v T (AWS S3 B XU S3 B, Azure Blob Storage, 3 X
U Google Cloud Storage)

e Ny 7y FRERYV S — (VAN =T 4 ¥ RicHEHDL)
*F T2 VA NTHNOBFEONY 727 v I D5EREIHE RA ¥ b4 X4 A18IH

* PostgreSQL DX Y ¥ —7 v F 7L — R &, BIFD PostgreSQL 77— X RXR—ZADF 7 54 ¥4 ¥
A—F

« WHI WAL 77— 4 ZEBTTTE D, T—EZR—ZAHHELRAARDZ NS AT 4T WAL AERIZOW
TW ZENTEET

e ATV PR MNTRX Ty IO —RENTANAY I T T T 7 ANDRIF T B R— LT, &7
P PR T LAY —TOLF T a VOB EHEENCLET



CloudNativePG, 1) —X 1.17.1

L]

TIAR=F, RTV I AL TVy P, SAF IV RDT7—F 77 F v AT 5. HHD
Kubernetes 77 7 A X —1Z4 72 % PostgreSQL D JE

AL 7V A DHAR— b
JIAR—LNLVTOHAYEL T Y r—>arZay PO KR— b
PgBouncer 12 & 2 #ii 7 —V > 7

nodeSelector ZNM" L7/ — K77 4 =7 1 DY K-}

metrics K— b %41 L7z Prometheus DL —HF —FEX MV v 7 DA T 4 T THARY A XA[HER
I AKR—K— (9187)

JSON JER D PostgreSQL =7 — X v & — Y DIFHEH Sim 7
Pod ® readOnlyRootFilesystemt¥ 25 4 2> 57 F X + & HEIANIZEKE
kubectl D cnpg 77 74 ~

PostgreSQL 7 5 ZA X —2fK, /23 A VARV ADF T2y DT 2P T

¥V TIUNAL VR MR+ NAL Y RLDAP 27 54 7> M ali

SRVFT—F 73—y bDAVTFAX=




FTA4EF ZODOHAKRICDOWT

T4 22—k OIRICHE - T, Kind % 7213 Minikube % f#FH L T — %1 ® Kubernetes 27
2 A & —-T CloudNativePG 7 XA b LE 3,

Kubernetes & PostgreSQL OEARI G MAGEICHEEL TULWRWEEIE.
RO BEINC ZZRLTLEZS W,

Postgres, PostgreSQL and the Slonik Logo l%. 717 & PostgreSQL 2 I 2 =7 1 =X DRlE £ 72 138 8%
FETH D, WMo ORI 2B TR LTVWE S,

4.1 R BHEIIC

£ 3 HIC, Kubernetes ¥ PostgreSQL IZ[EH D HFE R R T % Z L AR R TT,

4.1.1 Kubernetes F:iE

Resource

Description

NodeMaintenanceWin-

* ) — Fald ARAE F 72 13O Kubernetes DV —H—<> 2 THH, Ky F

dow DEFICRERTRTOH—ELRBay ha— LT L —> ) — RiZk-THE
MXNFET,
Ry RX& *Rw F*lZ, Kubernetes 7 7 A X —I127 704 TE5H/NDAV a2 —TF 4

VA bTHDH, v b= AL —VHFEITEZ 1O EDay
%%“T%E‘Zg ﬂi j’-o

:ref: “microservice® X A

7 <microservice XA 7

- R¥E, Ry ROV —=STEITIN, 77V r—>a YEOH—¥
A, O— RS VP T 2 A F— =77 ¥ OEE L 2 (L

> To7 V= arEFy b= - R LTAMT 2T,
PgBouncer DWE #—Z Ly M, NRT =R, 77 RAF— b= U REDVBOEE

T—RERFL. Ky FTHHT 2 X CRKEIShAA TV =2 T,

AL—=S05 %N
L7=5%E

#*Z ML =YY SRR FHT A, BEHEEIZ, oy at— (AWSEBS &
V) BAERIY— UV AT ay, R a—AIRRREEEL T TR
R—NDA L —PDIIAETERTEET,

RDR— IV H5E <



https://www.postgresql.org/about/policies/trademarks/

CloudNativePG, 1) —X 1.17.1

F1-—FOR=—ID5DFX

Resource

Description

Ry FTOKki#R
Ja—LARL—20D
B A

KERU a—L* (PV) & EEEICL-TFEHTTIOEY 3= vITni.
A ML—2 53R Ay bO-F—IC&>TENICTOED 3 =27
SIN=R ML= %KY Kubernetes 7 5 AR—ADYY —RXTY, PVId*Kk
BBRARY 2 - LER*ZFEAL TRy FICEE[MIFSN. TDSAITHA1D
LEENZEAYTZRY FOSMIILTVET, EE. PVIE. BINTV Y
077 RTRRY bT—=0RK)a21—LTY,
<https://kubernetes.io/docs/concepts/storage/volumes/#local>"__t&, Z# %
TRy FBFITINTOVIRED ) — FICOARFIET KR Y 2 — AT
ED

“*local persistent volume (LPV)

KR 2 —LDOER

KER) 2 —LER PVO) 13, AL —Y0ERZRLET, ZHITIE. W
AR, T7RRAE—F, EREFFREDA ML -7 AEGENET, Ky
RN — ROV Y —R%ZHET 3 AEL R, PVCIEPVODY Y —2%H
BLEI,

Namespace

*Z 221X, Kubernetes 7 7 2 X — DB CHBix =% 7y b TH
D, KDIEHY 5 AR —NOHRIEY 7 AR —* B3 e N TEFT,
LA RS2, BEHEZ S e 22 b, B, Foak it Eown
THBEINRBEZERTE £5,

O—JILR—ZXADT7 I+t
ZHITE (RBAC)

A—IILR—=ZDT7 7t X (RBAC) IX, *B—IAN—2ADtF 2T 4%k
HIEIN, A2 —R—RAFTLDLF 254 THEHAZN, SATLD
2y MNT=2 )Y =ANDT 7 RAZFHA I N2 —F —DAIZHIR L £
¥, Kubernetes 1213, GHIZEHE 79 RAX—1L~LTa—L2HIH L., €
DY Y — 2 EHNCEEMN T 272D %A T4 T APIBH D F7,

CRD #NLT=ART Y
REGROA—N—541
e

#*H AR LYY — RAEFE* (CRD) I Kubernetes API DILIEMEEETH D . IR
FEFEARARZ L)Y =R EMIN 5 L WT = 2B 379 27+ Z{ERT
R

FRL—2—EEE—
ke

EARL =R —#F 1 DU D7 TV r—> a VEREIREDY - A2 E
M2 X2 ANBEOARL X =@ EFITT A7y T2 LT 2 H R
RAUYY—=RATT, IRL—=&—1F, VY —RDOERINREPER SN
72IRBE ¥ H2—3§ B X 51T Kubernetes X L £3,

kubectl

“kubectl’tZ. Kubernetes 7 7 A X —OEHIZFHINEa~v> FI4 Y —
LTI,

CloudNativePG 121Z. Kubernetes 1.21 A& AT T,

4.1.2 PostgreSQL F:E

Resource Description
Instance MP 7 FLZJ & ITCP R—r1 GEFIZ5432) ODRTTEITBLULY v R
>3 % Postgres —N—F a2,
Primary P AR D BE & F ZIAARMEDOM /T %2 T AdLD Z & DT = % PostgreSQL A
VARY R,
RDAR— e L
10 FABE CDHARICOWVT



https://kubernetes.io/docs/concepts/storage/volumes/#local
https://kubernetes.io/docs/concepts/overview/working-with-objects/namespaces/
https://kubernetes.io/docs/reference/kubectl/overview/

CloudNativePG, J1)—2X 1.17.1

£ 2-HIOR=I DL DX

Resource Description

Replica 75 AR—NOM—DTF4 < VA VARV AMSEBL, HITEXAARD
7 (WAL) La—FDR MY —LZ5ANS I &> THEH ST 5
PostgreSQL £ Y AR Y R, LY HE, * AR U ANA+F T 3*xHh o XY *
B—N—r BIEINF T, PostgreSQL I, WA MY =3I 7L TV 47—
Yay GERBRIE) 774 R—200u sy vy vy GERE) 1ICKE
LTWVWET,

Hot Standby L) EPHARDEHY - - FERIT ARSI S X HI2F % Post-
greSQL DFEHE,

Cluster BN (HA) 27222 - LTER (B~ 7 74< ) et 7o a v oft
BOBDOL 7Y HTHER XS PostgreSQL f Y A X Y 2D+t v |k,

Replica Cluster IR L 7= PostgreSQL 27 5 2 & — 72 & ORFEHI Y 1NV £— FTH % Cloud-

NativePG Cluster, &7 1% Kubernetes 7 7 A X —DMNERICH H T3, T4
TIAR=F, XTVYw I AN TV R, RIAFIZI79FDAVyTHFA+
TYIAVF I IRAR—=T T 2GMT HHEEETT,

Designated Primary

AD PostgreSQL 27 7 2 & —22 & DRHIEIHFTH D, LIV AT F A &% —
MTIARVITRBIGETT 74 VITRDEIIEESNTVWE LT
7 5 AR —N®D PostgreSQL AR Y NA 4 VAR VR,

Superuser PostgreSQL Tl&, *R—,8—Z1—3 —*X LOGIN ¥ *SUPERUSER DTij}j D
Rtz Fion— T3, ¥ a2V 7 4 EOHBR 5, CloudNativePG 1&, @ —
J1L®D Unix K XA >V 7w b U7z peer g8l % /1 LT “postgres” L —H —
& LT postgres’ 7 — X R—RIHHEHi T2 e Ic kD, BEHEZA I 2H(TLE
ED

413 75U LGS

Resource Description

Region 779 RD*) =T a yHE, *TRA TV T 4= — TR S L7277
SN L =Y 7 T3, V—=Ya YADY —=rTiE, 7Y Kb
Vy 7Dy b7 =71 A T —=RIEFLAEDD FHEA

Zone 77U (= reBIHINET) OFTRAFEY T4 =Y —VFF

V—R%T77uATELV—YayTd, @, 7M7) T4 -V =V
F. TRy R—FRBRIL T &Y XD S N EYNTHIG L
EE

4.1. WD 3HIIC
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4.1.4 RIZIT5CL

FEBICENT-DT, BIRLZ 77 FERBICA R L — X —% BB 3 5 A test CloudNativePG on your laptop
using a local cluster 32 Z & TE XTI,

4.2 1—AJ7—2XR

CloudNativePG &, ZEE&K 7 T T PR A T4 TZ 7 ARY LY ADT=HIZ, [A U Kubernetes 7 5 A X —IZ
HBET7 TV r—aYTEET 2 X ICEKETENTVET,

7272 L. T—&~R—Z1% Kubernetes 27 7 A X —NTHRANTEFIN, 7V Fr—ya yrERCaYT
F—{bTEI. VMR Y DIRERDIRBEBTHEITTI2LENDZLERDH N FT,
4.2.1 7—2X1 . Kubernetes RO 7 U4 — 3>

— R TIE, TS = a v F— &R — Z|E Kubernetes 7 5 Z X —ND[E UL RT2LRTHEITX
NEJ,

https (443)

D

Postgres

database
_ k8s,

1: Application and Database inside Kubernetes

77V =y avik, BEIZRT— ML RT, fZHED Deployment ¥ L TEH XN, HHOL 7Y hHE
72 % Kubernetes / — FIZEIE #1. ClusterIP #— VY X &N L CHEHNIC A I N E T,

12 FTAEZDHTRICOWVWT
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H—V 2F, Ingress BLUR7TONS X —Do— KNS 3 —HEEE N L THTTPS 2/ LT Fa—
R ) S A A/N L R =

Uy

7N = a vidoNy 7Y RO PostgreSQL 7 — X R— A2 LT, [GHHT = 2 kM 72 /ETIREE
BB LET, 77V r—ya i TLSEREN LT, BED TS 7AT VA VARV AR, Y VT 5,
CloudNativePG I & > TEHE X7z Cluster VY —RIZ X o TR SN EFHARD /ZEXAAYF—L 225
BLUE3, Cluster YV —AWZIX, B—D T 74V VBIUTILFTINDAR AN, T —FTI7F yDu
Vv 7 BHAAEN, Postgres TORAHAMNES 7 AKX —DEHOBEH I PRI TVET,

4.2.2 ‘r—2 2 : Kubernetes A7 TV 4r—> 3>

MDOL—=R7 =21, 77V r—>a e (RELIRER ) 12 L7235, PostgreSQL 77— X N — &
% Kubernetes N TEH T2 Z ¥ TF, DA, PostgreSQL X, Kubernetes TEZR X 417= Ingress V) Y —
2GBTS IP 7 FLA (¥7203F R M) & TCP R— P TRINE T,

77V —3 a i, PostgreSQL ND TLS iz 5| R X IEHTE £ 35,

43 7—FTIVF ¥

mA M 27— ) 7 4 OEED7=9IZ, PostgreSQL 7 — X N— A EFH Y 2 7 L%, EHHEIC WriteA-
headLog (WAL) v EYT ICESWIAHAALOYIEL FUr—> 3> HaEr iRt L £3

PostgreSQL 1&., v b7 =2 2N LI R FIOm A DA MY =3 v 7LV r—vave, JEEM
T 7ANMR=Z2ADU Ty YT GEE, WAL 7 7 A Ve 47227 AN TZIMRFT 572007 +—)L
Ny 2t Fyarve LTHERINET) 29 R—-—PLTVET, LTV NGEEZXRZ YN —/N—2 T
B, Ry FRZVNAEEEDO BT Tit AR D HEHOY -0 — N2 EHTE£7,

CloudNativePG &, KD{EET. [FL Kubernetes 7 7 A X —NTHEED KR Y P AX I ANAL LT Y HBER
TE5-ODIERBIUFEPAA N I LV r—2 a VIZHEILK I FIRR—FEYR—F L TVET,

e 1 DODTIARV, AT a VTEAHBEDZDDEBDFRY " AR AL LT Y P

« 7Y — a Yy CHERER Y —E R *erw . 7TV 5 —2a iZT IRARXR—DME—DT I 4 <
VA VAR AW * -ro . 77V — a VidGANRDERNY—270— FOME—DRy A&V
NA VT AR v - 77TV 5=y a YZmARDEHOWIT NI DA VAR IR —
ra— R

* PostgreSQL 7 7 A X —DETL N2 @D 2 1 DITHRINE > 27— FF v v /7 —F70F v 1 *
PostgreSQL A > A X > 13 #2732 % Kubernetes 7V —Hh—/ — FIZTFEL. v b —27DARHEET
LREHH D F 3 PostgreSQL A Y AR Y RWEFE LY =Y a YHADRRZLZT7TRA T T4 —Y —
VITHAET & B[R CHIBUICEA 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


https://www.postgresql.org/docs/current/hot-standby.html
https://www.enterprisedb.com/docs/pgd/latest/
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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-1.17/
—.releases/cnpg-1.17.1.yaml

RDTIETHERTEE T,

18 FTAEZDHTRICOWVWT



https://raw.githubusercontent.com/cloudnative-pg/cloudnative-pg/release-1.17/releases/cnpg-1.17.1.yaml
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kubectl get deploy -n cnpg-system cnpg-controller-manager

BHORRAFyTIoay brOTA

RORK/NYF 1) —ZXDHIIZ CloudNativePG DRFORERAF Y I ay b7 X MFIEEHEL /-

WIS,
cloudnative-pg/artifacts »H<¥ =7 2 XA P2 XY B —RFTEEXT, ZHUED, BIEOFF 27 (X

4Y) Y R—PINTVWEEY Y —RZHBICT 72 ATEE T,
72221 RDaA<vY KT, ZOYAF—V ) —ZADFARL —R—DEFDRFy Fay "o f YA h—
ILTEET,

curl -sSfL \
https://raw.githubusercontent.com/cloudnative-pg/artifacts/main/manifests/operator-
—manifest.yaml | \

kubectl apply -f -

BE: 2Fv 7Y a3y M CloudNativePG THR— FEINTESLT, EEHTOFAZEELTOERA,

Helm ¥ v — F D{FEH

FRL—& =%, XN Helm Fy—bDERZEHL TS VA M—LTEE T,

4.4.2 ERICEST 255

Kubernetes TlZ, A XL —& —1X7 7 # /)L b T cnpg-controller-manager & /X413 Kubernetes
Deployment ¥ LT cnpg-system ZHIZEMICA Y XA b — L ENFE T, REFZITL T, FMZEUETEE T,

kubectl describe deploy \
-n cnpg-system \

cnpg-controller-manager

f.® Deployment & [A#kIZ, ReplicaSet D FizdHhH, v =V 77 v 77— RFE2HR—-—bPLTVET,
CloudNativePG A RL —Z—DF 7 # )L MERIZIZ, I ZEALYDA VAP —ICHELIZH—DL 7Y HD
Deployment Mf/E L TWE T, Ry FRETINTWSE /) — RIEETELRL L7256, Ky NZHID
J—=RTHEHRXTFYa2—-—NLEINET,

FRL— R — LRV TEAHNERBERIGE, AL —Z =23 =X —FREF K- L TWRUE, 771
AXY MERTEBROL TV AR ETEE T, £/, 74 ¥ b FREFAL T, FEBED PostgreSQL 7
FAR—PFEFTEINTVEZDEEL /) — FTARL =X —PREFINBVEIRXTEI e TEXT (Z
UzlE, HOBMO Kubernetes f YA R —1@Day b= LT L —VREFEh28E5dHDFET),

44, 1A= NETYTIL—F 19
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443 7vFIL—FR

BB N—Ya iZEoTENMDOFIEBRRE R ZGERD 5720, 7v 71— FEFETTZENC D
)=/ —F 2EEELSBHAL I,

CloudNativePG A RL—&X —D7 v 77’L— K, RD2 AT v 7D7Tat AT,
l.aybru—5—r#E3 3 Kubernetes ) YV — X% 7 v 7L — 93
2. FRTD PostgreSQL Pod TEITEINTWVWEA VAR VAR A=Y v —%T7 v 7L —RLET

YUY —2 ) — MFFICEHINTORWED, ZFIDORT v F3@E. 7L — 7 Kubernetes £ > A b —
ADFHL VA=Y a D=7 2 X MEEATE0, FHTE2T 44X M) Ea—>ayDrL T4 T8y
=<3 =¥ —EHHLTITVWET (EFLDET7 > a YOFRIIHE->TLEE W),

2EHDORT v AE, ar tu—J —2BEHLLRICEPNCFETEINE T, 7740 TR BRSNS
ANTD PostgreSQL 4 Y AX Y ZADB—Y Y ZHEHE PV F—-L T H LA VAR VAT — v —%2{HH
LEd, n—Y Y ZHEFHFIEIZ 57 4L T unsupervised IZEE XN TV 3 primaryUpdateStrategy
F T a ko THIIXNE T, supervised IZFXE L7284, 22— —1d kubectl ® cnpg 77 7' 4
YENLTH LV YRR 22 FHTHEKEIET, n—V Y IEHEETT20EPHD T,

BE: primaryUpdateStrategy 757 7 # )L ME®D “unsupervised' ICRE SN TV BEHE, AL —X—D7T v
77 L — RIZ& D PostgreSQL 27 9 AR —DAA v FA—N= ) F—h, GBFIEHRTES) XV
VERALDFELET,

N—=2a ¥y 1100 & a—Y U PEHFOEERZ A VARV ARI—V v —DA VL — AEFICE =z
2N TEET, HBE T PostgreSQL A ~ AR ¥ A% HiLE#§ 2 BN, TR, 772X —A
TRAA 9 FF—N—PRETT, FT7 4L THENNR>TWSE ZOFEICOWTIE, URTHAL 7,

AVRARAVAIZ—D v —DA T L—EH

77 # )L b TlE, CloudNativePG 134 RV — R —DNHEFINDZ 2RI T AR —Du—1 ¥ TEH = FT
LET, ARV —Z—LRBENTOEIHLVA VAR VAR 2=V v —iF, init a7 F—2NLTH
PostgreSQL R v FIZEMENE T,

20, ZOBRIERENLTEELT, A VARV AREI =Ty —DA VL —RBEHEZEMT S
ZEMTEFT, ZhE, ary7F—%#ET3PID1 e AT,

WHEREIIZIE. CloudNativePG DN— 2 > 110 DA Y AR VAR F—Y v —lE, TRTOWNEH ot 20D
IEFERETEI TR, BFOETARE7 7 A VR EZZ 2 L WIEITARE Y 7 A VDA VP =27 > a
VEYR—FLTVET, FILWA VYRRV ARSI =V v —DH L WAL F U EMFHL CHER T3 L.
BLCETEINT WS postmaster BHRAL £3,

Z DFER. PostgreSQL 70 RAIFEHDOHEEEZZITIT. AL v FA—N—ZFITT2RLEDDD FHEA,
a4 ORI, Ry FOBERRICEE SN, AEROMKB IR 25 Z 8 T3,

ZF L —% —5%7FE T ENABLE_INSTANCE_MANAGER_INPLACE_UPDATES BRiEZ %

20 FA4E ZDHARICDOWVWT
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"true' ICWET A I ICLD, ZOKBEEBIMCTEE T,

AVTV—R Ty T —F FatATE, Ry KAD init av7F A4 X—JREHINFEHA, L7z
25T, Pod ERIZARL —R—DHEDONN—T a VXKML EHE A

BE: COHETIE. TRTORY F (HEF ARSIV R) BREIL TSIy F 74 —AI7—FT727F % (=
21X, IRTOD “linux/amd64” ) TEITINZDLELRDH D £7,

N—2 3 VOB

CloudNativePG i¥t~> 7 4 v 7= a =V IV E T, BU APINN—a YNDFARL —X—DF
NRTOY Y —=RZ, YHIOV V=R BFEERH D £3, BED APLN—=T3 Yid vl T, N—=Ta v 1xy
WG L TWETS,

PHSEEICIIZ T, ARL =R —DH L WA= 3 VICEANTBIEL RERORIEDPEEFNTVET, 20
72, D LETEE LT Postgres BRI HERF T 272D/ N—Y a2 BV ) —2&Z N5 70, A—H—
ICREARL =2 —DRFN—2aVICTyvTIL— RT3z BEHLET,

CloudNativePG I3R1E. PR EHHARTARL —Z—DFHLWA—TaryZ Y Y —ALTVWET, FN—
a vHFHAEEIC R o FICEHEBEHTERVIBESIE, N—YarE XXy TR FI, HN—Ta
VEIEFRICT v L —F LT, EHNCHEFOREBIZTA2Z 2880 L F9,

BE:

2022 %, EDB I3BHE A > 5 4 Y EHHTE R WIRETD CloudNativePG D LTS UV — X %
HELTWET,

J1)—2/— bk R—Z1F. CloudNativePG DI RTDY Y —ZAN— g Y TEAXINLZHOIEMAZ Y
ZAFDBEEFRTVET, VI M 270H L WA= a7y 7L — R ARNCHDDERD D £3,

FEAEDN=YaYZEBEERT Yy 7L —Fa[gEThHH., DA, 7L — 7% Kubernetes f > A +—
MZHLWY =T 2 X M 2T 20, BIRLAET A A NI E2—2a DA T4 7y r—I < —
Py —2HT AT THITY,

N=TaVPEET Y 77— FTERVWES, BiLbuA—Ya B VA =T 3EHIIHWO A=Y g
VEHIRTZMNERDD T, THUILI—Y —TF—RIZEBHELEEAN, ARV —X—HTEHHIIDA
HELET,

44, 1A= NETYTIL—F 21
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4.5 V1Y RXAZ2— |k

ZDt Ty a T TEE £7203 Minikube TD7T X k® 1 — %)L Kubernetes 27 7 A X —T CloudNativePG
EEHALT. 2y by /a2 —X—TPostgreSQL 7 7 AR —% 7 A M T2 FIEZOVTHALE T,

gL DRI aVIZEENAFEI. FTEVA ML —Yay, TR, BiUOEYEoAREHNL
LTED., EBERECHEHLZVWTLEX W,

1> Kubernetes 7 7"V o — 3 a > ¥ [AlfkIZ. CloudNativePG X YAML Tilid X /- B@E DY =7 = XA %
FHLTF a4 INET,

ZDOR=IDFRICHED &, 1B — A )LD Kubernetes £ > & b —)LT PostgreSQL 27 7 A X — % jiLH) L T
BRTZ2139TT,

EE: Kubernetes 7 7 A X —IZHHt § 2121E. < VI kubectl’ 254 Y A b —LENTW5B Z L RHEEREL
T X\, how to install ‘kubectl <https://kubernetes.io/docs/tasks/tools/install-kubectl/>__ @ Kubernetes
FFaX Y Mo T XY,

4.5.1 /N\— bk 1-O—74)J)L Kubernetes L1959 KkDtEYy N7y

BRI DL 1Z. Minikube £721X Kind D4 Y 2 F = LIZOWTTT, AT ALIZOWVWTHAT. ¥E5%
BT T 202 ELTLEE WV, WINLZRELZS, 28— 2 ITHEATL IZE W,

SZION

Minikube /&, Kubernetes % 1 — H )L CHIHICHEITTE 2 Y — /LT3, Minikube IZ. HHHIZ Kubernetes %
AMLED, FRLEDLESELTWER2—F -l 7y by 7RO~ > (VM) NT >
7/ — K® Kubernetes 7 7 A X —%5fT L ¥ 3, %, VirtualBox L HHAGHLETHEAL I,

FHHCOWTIE, 7 — L DEANREIC D 5 5T D Kubernetes documentation on how to install Minikube %
BILTLEI WV, A VA=A LEL, XDa< Y K%E2%E{TLT minikube 7 5 2 X —%2ERL 7,

minikube start

ZAUZ & D, Kubernetes 7 7 A X —IMER I, HHTAHEMIENET, ROoa~vy FTEHET 22
PHERLE T,

kubectl get nodes

minikube ¥ \5 J — K 1 DFKREINF T,

22 FA4E ZDHARICDOWVWT



https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/tools/install-minikube
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B

AR~ N R= NP = FFH L7 BWEE, Kind & Docker 2> 77 [/ —F] 2FHLTr—
#L Kubernetes 7 5 A X —%E(TF 272DV — L TF (Kind 1ZFEEIZ1Z TKubernetes IN Docker | D&
T3 ),

AT A7 — b DIERICHE > T kind

PIREICA VA =L L, X&EMAL T Kubernetes 7 7 A X —%{E L 3,

kind create cluster --name pg

4.5.2 /\— bk 2-CloudNativePG O1 > X k=L
Z v 7 b v 7T Kubernetes & A > A b —L L THEITL=D T, CloudNativePG DA > & b — L& HITTE
7,

AVAL=IECTyTIL—F 27> a 22U T, PostgreSQL 7 7 AX—D 7 7 a4
HEATLIEE W,

4.5.3 /\— Ik 3-PostgreSQL 7 S X2 —%F 701493
Kubernetes TOfD 7 71 4 X > b ¥ [EFEIC, PostgreSQL 7 7 A X —% 7704 § %121k, HHD Cluster
BERTHIMKT 7 ANVEBAT20ERDHD 5,

cluster-example.yaml % > L7 7 A M, T 7 ANV PDRA ML= 27 5 2&2FHLTTF 4 22
T2 EI D 2T 2 A7 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

RDR—J1ZHi)
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HIDR=I D 5 DHEE)

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

3/ — F® PostgreSQL 7 7 A X —ZAET 5121, RDa~ >y REFTTI2LENDD 3,

kubectl apply -f cluster-example.yaml

get pods 2~ Y FEMHHALT, Ky FAMERINTWSE Z L 2R TEZE T,

kubectl get pods

TN T, AR =R —{F, ARV —F =2 J— 2 X N7z & ZT PostgreSQL DEFHTD X P v — N —
JavORHDOYAF—N=Ia AL A=V L ET, Cluster EFKD spec £ > a > T imageName
F—EFETLHILICED, INEA—N=F 4 FTEFET, & X, PostgreSQL 13.6 & 4 ¥ X+ —/L
THITIE

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

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

BE: TEDAVITANIIF v —RIXA LT, BIZAVTF—AXA=IDRED =Y a V&R
AV MTEIRENRDDET, 7I7AX—NOEHRY) = "N=Ta O—BHIEHLTFHTE RV
F VA ORBBEEND D 5720, BHEBE T latest ° 13 DX T RMERLANTLIZE WV, B
BRDVERN CRIERER B DG S, <image>:<tag>@shal256:<digestValue> FEIRTA X —I BT X A
VA MEEMTEEXT,

4.6 7—rRXbLSv Y

ZDt 7y a T, H LW PostgreSQL 27 7 A X —ZERT 2 7= DICRERI TS a v e ZOHERICD
ZRGHBILCOVWTHALE T, HLWIFRAX—%2T— ATy T2, FX2O00HERDD
£,

e /W25 (initdb)
o BEfZED PostgreSQL 7 7 AR —7 5, [Ei% (pg_basebackup ) F7z13f#EMIC (recovery )

initdb 7— b X b 7 v FI&. Kubernetes DA TH > TdH, BEFD Postgres 7 7 A X =6 1 DU LD
T—=RR=2A% AL VR=FL, DX ¥ == 3 > Postgres ZHHT 2 REMDIBELE T, 2D
FEBEDFEIC DWW TIE,
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Postgres T—RANR—=2ADA VR—k 27> ayEBRLTLIEI W,

BE: UHFEDIIRAXR—PH6T— ATy 7T 2L, MBIV ANY —I12H D, HiAID FHEN 22
AN BT L7z PostgreSQL 27 5 AR —TH 2% L T V) B 7 5 AR —+EAERT 2 Al B2 E T,

Z&: CloudNativePG T, postgres 1—H — & T —XXR—ZADM T FEIFET 2RENHH £3,
JIAR—TEMMRRA 7 ZFTT5I12E, =D rD Unix RXA4 Yoy bEEHLT, peer 8L
/LT “postgress T—H —& L THEHT 2RLENDH D £3, postgres T —H —F 713 “postgres” 7 —
R AR —Z % H[FR U 7R WT 72 & Lo

4.6.1 bootstrap to 3>

bootstrap XYV v R, 77 A X —{IH£D bootstrap ¥ 7 > 2 ' TEHTE %3, CloudNativePG IFHRFE,
RDT—=bPAL T TRAYy REHR—-PLTVET,

e initdb : H L\ PostgreSQL 7 7 A X —%# At LES (F7 41 1)

» recovery N I 79 THATI I VAN ENLTBHFDOZ I R X = o8t L. HHRER T
NRTDWAL 7 7 A VELIFEORRETEHET S Z2IT& D, PostgreSQL 7 7 A X —Z{ERK
LET

» pg_basebackup : A V=3IV VUV Fr—r a7 m baiEN LT pg_basebackup E{#HH L
T FALAS Yy —AN"=Va DOMEDI 7 AX—%2EE L T, PostgreSQL 7 7 X X —%ER L F
3 -Kubernetes DAERD 5 TH, 7 — X N— 2% CloudNativePG IZBATT 255 I1ZIH £ T,

initdb XV v FEIZEMZ D, recovery ¥ pg_basebackup iZ¥H556bRD7 52X — (X754 V%72
WAV ITAY) REDSOWTH LW FRAX—ZER L. VIV ITIFTRAR—DRAE Y7y FIEHTEE
T EBE0HMH 7 AR —DERIKELTVET,

4.6.2 externalClusters o> 3>

externalClusters ¥ 27> a V2T 2L, BEDS 7 A X —12B#E T % 1 DLL LD PostgreSQL 7 7
AR—RERTEET, TERINCIZ. 20X 7Y a ryTRI VMRS TV ADAREICR D 54, BIfE.
PIBRL 7' r— 2 a LIZEDWT, X E X E 7 Kubernetes 27 7 A X — (73R D VM /N7 X ZOVERE
WCENE78A) —Y 3 > PostgreSQL 7 7 AR —%ERT LI HME LTVET,

T—FRA+Z v BT AR, externalClusters % L C. pg_basebackup XV v K E7ziX recovery
XYy FDY —Z PostgreSQL 27 7 AR —%ERTEF T, 7 7 AX—ITEUATDBHBETT,

e source A T a yENLTESRE LTHEHINS, AV PV T I7REX—%HAT 5401
e XDV dH 1D

e APV —IVIEHICHTABIR- VAT FRR—DNY I T v T T 74N, DEDR—ZANY 7
7w ¥ WAL 7 —H 4 7% &% Barman Cloud B DA 7Y 227 PR M7 THB VANV AT
R MTICET B IEH,
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AR HHA 7Y 27 P X 7R, #E. AWS S3. ¥ 7213 Azure Blob Storage. % 7z1% Barman Cloud 2
X o TEH X115 Google Cloud Storage Y — AT,

AP =3IV IEHROARERINTWVWBYS, YV —RXlid pg_basebackup XV v RIEATEES, VD
NUFTIP 27 FA N T DAPERINTWBEE, Y —Rld recovery XY v FIZFHTEE S, W5
PDERINTVAEE, 22007 = A M7y THEOOWITNULEEIRTEE T,

X 512, pg_basebackup F 721358287 recovery RA ¥ " A VR A L), VIRARXR—WBEFLV T VI T FTAX—
T— RIZES T, T 7T RAX—DA MY —3 7 PostgreSQL @ restore_command %/ L 7z WAL
Yy EYY, FREFZD2O0DWT AL LI EEIN S Z R EKRLE T,

463 ZEDUVZAZ—%T—FXbZ Y93 (initdb)

initdb 7— PR b T v FRAXY v FEMFEHL T, LV PostgreSQL 7 5 A X —%2¥uhr b B L 3, K
WHRELRWERD 77 4L b T,

ROFNZIE, initdb BROEELBENEENTVE T,

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

name: cluster-example-initdb
spec:

instances: 3

superuserSecret:
name: superuser-secret

bootstrap:
initdb:
database: app
owner: app
secret:

name: app-secret

storage:
size: 1Gi

LT =+ 2Ty TOHNERDZ  B2ITVE T,
1. PostgreSQL DA 7 4 7 initdb 2~ RZ{HH L T, # L\ PGDATA 7 4 VX —Z{ER L £

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

3. app WO HETOIFFEL —F —Z/ERL T
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4. app-secret —27L v FObDEMHHL T, %# (app) DSRAT — RZFHEL %3 (username 23
owner YEIUHRT & —HT 2 Z L EBERL TLZXW)

5. app L—H—DFTET S app LWV I T —EAN—ZAZERL £7,

BREDBRWOBPITT, ARV —X—KTF 74V DF—EN—=2% (app) ETF 74V DT 7Y
r—varva—F—4 (F—ZRX-ZAHLFAL) Z2HERSE, A—"—2—F - WORRELNRRT —
F% 52X IIZEMRTEE T PostgreSQL D7 SV r—2avya1—H,

F/2id, ERROBITHALZES1C, RAT—=FREEB L, =21 v b2 LTRIF L. PostgreSQL 27 7
X&wfﬁﬂquiﬁ—o

IBEXINES—2Z L vy M. kubernetes.io/basic-auth DEREICHENL S 20T H D £ 5, ZFOFEER, > —
7L v F® username ¥, ZA—%—Z—HF—Downer (FFVFr—aryy—2Ly bOBE) BXU
postgres DWINN L —HTEZ2LENH D T3,

IR, basic-auth>—2 L v FOHITT,

apiVersion: vl
data:
username: YXBw
password: cGFzc3dvcmQ=
kind: Secret
metadata:
name: app-secret
type: kubernetes.io/basic-auth

TV —TarTF—ER—RE, TV —a T AORFHEHETARERS D FET, TS —
YaliFd. TV —2alTF—RER—AEMETEZL—Y —TI IRAX 1T 20ENHD T,

BE: CoOHAFORROFELTIZ, EENRMRTEMD L —F —2/FRTE2 L5122 LA
A,

postgres A — X—I1—H% —¥ postgres T —ARN—2F, 7 IAXR—EHWRT2/-DDFRL—X—DA
DEHATEZ 212 TVET,

F = BR—=2AZEE LRSS, AR — X —IXBHNHE> T app T —XX—2AZ{ER L. T72ILED
Webhook ZF LTI 9 AR —ERIZEBMLET, (bHIZ, T—ER—ZAEFETLZ22—F -7 7+
IWEFTTF—AEAR—2Z{EFERHLE T,

TV —Yarya—P—13FRL —Z =12 X o THRIINHRHENEEA, KbDIZ, A——a2—F—
WHKIEL T, 729 AX—%HDRAT— X RIZHELE T,

BE: B, A—R—a2—F—>—27L v FOHKAIDEHIII 7 AX—ITHEHZINLTVWEEA,

FBXD PostgreSQL ¥ — X7 4 L' Z + Vi&, initdb PostgreSQL 2= > FOMEUH L ZN L TERI L E
T ZDATY RRXARRLF TS a v 2BINT 2B 55E (0Fh, 7V 7L — b7 —&ZRN—2
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W X% locale REE T30, T—XRF 2y 7V LZBMTE5E8). RONRNTX—RXR—FHHTE
9,

dataChecksums : dataChecksums 7 true ICFREZINTWBHE, CNPG IE initdb O-k + 7> a v B
CHLTF—ZR=—VDF 2y ZHLZHEMIL, 1/0O AT LI 2WEEHRELET (F740 1
false ),

encoding : encoding MHEIZERE X415 &, CNPG I&Z 4% initdb D--encoding 4+ 7> a YL, 7
VIV = F—=EZR=Z (F7 4/ b IUTF8) DLy a—7 4 VI RERLET,

localeCollate : localeCollate IZ{HMREINTWVWAEHAE. CNPG IZZN% initdb D--1lc-collate F
TTa iTELET, 204 T a i, PostgreSQL FF 2 X > + D Locale Support TEERIN TV X
512, WENEF (LC_COLLATE 37 h57aV) ZHHLEST (F744 b1 C)s

localeCType : localeCType IZfHAFRE XN TWBHE. CNPG IZZ 1% initdb D--1c-ctype * 7> =
VICHELET, ZOF T a2 iE, PostgreSQL K¥F a2 X >k (F7 4Lk 1 C) D Locale Support TER
XRTWB X511, BEIERF (LC_.CTYPEY 7 A7) ZHIEIL 3,

walSegmentSize : walSegmentSize PMEIWCHE XN S L, CNPG IZZ#N% initdb D --wal-segsize %
T aYiZELET (F7 40 b | RKEE- PostgreSQL IC L 2T 16 X HNA b LTERINE D),

FAMW:  initdb 7— + A b v 7HIZ CloudNativePG 735£ 52 2 oDOn s — )t 7T a v DAD,
LC_COLLATE BXULC_TYPE #7473V 2R L £3, Ehour—%7h 73 VI3, lc_messages
. lc_monetary . lc_numeric . B & T “lc_time® 27 X —&X —%{HF L T, PostgreSQL ML CEEMHAN T =
£9,

ROBITIE, T—EF 2z ZHLZENIL. T74L DTy a—F 4 7% LATINL ICEREL 3,

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 X, options 47t 7> a vyZHHA LT, initdb MUOHE LOEIWEEZ B AKX~ A XF 55
DHEEHR—FLTOVET, XL, AR —X—DEHWEZETAREMEDH B F 7> 3 >~ (-—auth % -d
BY) BHBRIrEREZLRY, TOFEIIEHRTH . APLOFFERON—Y 3 v b HIRERE T,

F— AR—ZADPERB IO SN BRI FETENREZ 2 VDHIAXLYRANERIEET DI DT
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XFF, INHDTZ TV IX, postgres 7 — X N— R I Nz A—/N—1—H— (postgres ) ¥ LTH

TEhEd,

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

EE: JTVEBA—AN—2 Y- LTETIN, 7I7RAX -2 ZEELZE2A0EMDLDH 270,
postlnitSQL . postlnitApplicationSQL . B & O “postlnitTemplateSQL" * 7> a VI LDEE%ETA- T
HHLTLESV, ThoDZ7TYVDOVWTANTII =0 ETLE, 77— PRI v T 72—
X, 7 9 RR—DBAERBEFITRDET,

BT, T—RRN—ZDIERB X UHRRICEITENS SQL 227 VU 7 b &L Secrets B X N/ F 721%
ConfigMaps DV A M ZIEETEE T, ZNHDSQL A7V 7 ME, initdb 27> a Y THREINT—
RN — 2 \ZHHE X 17> superuser @ —JL (postgres ) HfEH L THETENET,

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

name: cluster-example-initdb
spec:

instances: 3

bootstrap:
initdb:
database: app
owner: app
postInitApplicationSQLRefs:

secretRefs:

RDR—=J1ZHK )
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FIDOR=I D 5D X)
- name: my-secret
key: secret.sql
configMapRefs:
- name: my-configmap

key: configmap.sql
storage:

size: 1Gi

FR: secretRefs THIRE N2 SQL A7 V) 7 M. configMapRefs THIRE N2 SQL A7V 7+ XD i
WZHITENE T, WOt r>a T SQLRAZ Y MIV X POJEFICHE > TEITSNET, SQL R

271 7 FATIE. & SQL AT — b X ¥ M& PostgreSQL semantics {2 o TH—N— LD H—D exec THE
TENETD, XAV IEEDDEIENTEET psql o

B8 postlnitApplicationSQLRefs THaE X 117z ConfigMap ¥ 721& Secrets FIC > b Y —D(FHET B
CCEMRLTAZZ WV, Z5TRVWEE, 7= ATy F3RBRLET, ZhHDSQL 7 7 AL
WIZZ—=2Hsde, 7= PRI T 72 —ANREERTT LEE A

4.6.4 BDYZZAZ—D5DT—rX Sy

CloudNativePG l&, FILX Y v — =T a YDHID I S AR =MD T— ATy TREMILET, Z

DEEF. A MV =3I 7LV —>ar (pg_basebackup) #MN LT, £REZVANV—FTS T
F X7 (recovery) /L CRIEBMICERTZ2ZICIOEELET,

V— 275 AZ—¥,. name Tikgl X1 2 externalClusters Y27 > a VY TCERTITHIDENDH D T (4
VOV IAR—LEIL name ZEHT 222 BEHLET),

BE: 77 4L T, recovery XY v Fid externalClusters’ £ 27 > a > DY 5 A X —D “name % BEIC
EHLT, @HEIF—AN—OHHHCTHEINTVWEA T2 PANTHDANY 77 9 FTF—RDX 4 >

T ANE =% B ET, barmanObjectStore.serverName 7R %7 4 THID b DEIEETEET (F7 %
VR TIE, MY 9 A X —EFKD “name” DEICEID Y THNET),

30

FTAEZDHTRICOWVWT


https://www.postgresql.org/docs/current/protocol-flow.html#PROTOCOL-FLOW-MULTI-STATEMENT

CloudNativePG, J1)—2X 1.17.1

N OT7vIHEDT—kRX NS5y (recovery )

recovery 7— F A+ T v TE—FT, BEEOANY 77 v 7 DF D VAN —=F TSI RIART 5
HLWr 9 2R —2ERTEE T,

CloudNativePG T Z DFERZ1G 212X 2 DD FFHENDH D £3,

e UINYF T2 PRAMTEMEHLES, ZHiX. Barman Cloud 12 & o TER X .
externalClusters £ 2 > a > ® barmanObjectStore & 7> a Y E N L TERINZFD T 7 R
R—DNy 77w TT (HR)

o A CARITZERNC D BEEFED Backup A 7V =27 P EFHALET (ZHUdg— 2 > 1.8.0 X DAl
HrlgE7eME—D A 7> a > TLR),

EE5DEEARETH. T2AME FIBATELRRED WAL £T) £/HIEBKT
RAV LB A L) AN)— (PITR)

BEINTIED £F, BREHZETTLIHE. 77AX—%2L TV AE-FTREHTLIZLHTEZET,

AR FTHOIIRRZ—DNY 7Ty TV ANY DREME, NI Ty T IAN)— TRDIFZZ
EMTELT,

FTSx UV A RTHS5DEITE

Barman Cloud 12 & o TERE N, ¥ KR—PZINTWEAF TP 2T PR ML —JIZHREFEINTVE NNy T
7w I HEETE %3, barmanObjectStore £ 27 a VITHERHNZ TRXTED T, A7 7 X &2 —
ZEF L5, .spec.recovery.source + 7> a VTHBRTAMNENH D £5, KROFITIE. Azure D
BLOB 27 F—REEF T2 7 b AN T7EERELET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-restore
spec:

[...]

superuserSecret:
name: superuser-secret

bootstrap:
recovery:

source: clusterBackup

externalClusters:
- name: clusterBackup
barmanObjectStore:

RDR—=J1ZFK )
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HIDR=I D 5 DHEE)

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: 774V T recovery XY v Rl externalClusters 227 > a3 > D7 5 A X —D ‘name” % BiFIC
FHL T, @HEY—AN—DLHHICTHEINTVEIA T2 PR N THDONY I 7 v T F—=RDAAL ¥
T ANEK—% B3 ET, barmanObjectStore.serverName 7R %7 4 THID b DEIEETEET (F7 %
VR TIE, AT 7 AR —ERD “name” DEICEID Y ToHNET),

ER: b oflTid, 5 WAL EITHRERFIF L C, K8 2DV a 7R HMII T —H 4 THh b0 ExR
WAL 7 7 A VRFIFHIC 7 = v F LET, ZOMREIC LD, BIERBAKRECHEFINEST, cO>FU %
ZHEANCHE L, BEICAEDETIDARATIX—Z—DEEELLFAEL T EI WV, ZRUIHEIIEWE
e wnorE (BN 200,

Backup # 7Tz ¥ bh 5 DEIE

75 AR —TERT 20BN D 5 GRIEMTANY 77 v 7V Y — XD HHAEERIGE. ROHID & 5
IZ. .spec.bootstrap.recovery.backup.name 2/ L CZDHARIZIEETEE T,

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

name: cluster-example-initdb
spec:

instances: 3

superuserSecret:
name: superuser-secret

bootstrap:
recovery:
backup:

RDR—J12Hi )
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(BIDR—T 5 D x)

name: backup-example

storage:
size: 1Gi

DT —FAMNT v THETIE, EUBRERANY 77 v TANDOBHBOARIEETEET,

EDMDEEEE

FEEA TS 27 b AT ERIFEEFED Backup VY —ZADWFNrSEET 3BETDH, RDOEEBHIEH
BHXNE T,

e TN - arTF—RAR—RZY T TN —ayF—EAR—Z22—HF— 3, HILIhTWVwiE Ay
27y IThoREFEENE T, ZHUI Kubernetes 7 7 AX—HOHBDOBEDX YT F VAT T 4
T4 D—HTHEdD, ARV —R—3BE, HBIIRZP—T71Ly b ey 7797 L &5 LE
A,

» superuserSecret ZIEE LR WIGE., BEKR T VR LB AT — R TH LW D OB EERNTERK X
NEST, ZOT—27L v M. 79 RXAX—D postgres L—HP —DXATV— K2 V+tEy b T3572DIC
FRHXNE T,

e TIFNITIE, T74LVEDR—=F v v R A LF4 Y (K11 D PostgreSQL D¥E1E current
AN=Vay RUEDOEHE) TY AN DHATINET, 47> a > TrecoveryTarget 15/E L
T KAV IV RALVINYEETTEFET (RAY A 2RAL)AN)— (PITR) 25HR),

BEE: barmanObjectStore.wal.maxParallel + 7> a Y FH LT, VANV LTI =27 VA MNTH TV
VrrarnZZ2AICXY > u—FF2IED. 7—=AA4 76D WAL 7 = v F 2@ LS % 2
ERMBRILTLIEE W,

RAY b1 >RA LY ANY— (PITR)

BHTDO WAL E TOITRTD WAL 2V L4 5T25RDDIZ, R=2ZANw 77 v Pl L%, (EEDOR
M TWAL DV 7L A 2{E1EF % X 512 PostgreSQL ICHKFET & £, PostgreSQL 13 Z DFEZEMH L T,
RAV AR ALY HNY— (PITR) ZEBLFT,

FER: PITRIZ, VANV —FT7P 227 PR 7BV Backup A 72 =27 b HAFTEET,

FRL—&—1%, Azure HEHAZINTWAIEIHA T 27 Ve Z AL LAR Y TR—ZADEHEREH T 5K
OFD XSz, BIHX—7 v FDHEEINTIEEICZ OBREDEIET 2 7= DITRLERIEK (T X —&X—%
L E T,
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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

FEEOBITIE, VAN BRI TAZR—ANY 77y TRIGET DB, B4 LAZR Y TOEKT
targetTime Z{8E T A/ TH 2 Z 2 ik VWi=rd LtEE A,

backupID 7> a ik, VANY FRERERBTEIR—ANY 77y TRIGETESR A S a2 > TT,
F7 4L T, ZOEIXZETT,

fEi% (Barman Ny 277 v FID DFERT) EHYTRYL, ARL—Z—1ZZDNv 77 v TR Y HINY —
DR—Z LTHEHLE S,

BE: ZOXOBANYITYTHEEL. 77 RATERZ L RHRTANERDD T3,

Ny 77y T IDPIEEINTVREWES, ARL—ZX—ZRDEIICVHINY —DR—ANY I 7 v T %
HEIRNCHHE L3,

» targetTime ¥ 72! targetLSN 2T 22, ARV —XR—EZDX—7 v FOHIICET L&D
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TNy 77y TRBIRLET

o ZNLIANDIGE. ARV — X —3RHTRER B Oy 77 v TERRIITERL 3,
FRATEZ2 U)X —Fy hOFEEIXROLBD T,
targetTime :

RFC 3339 TER TR ENZMAED R A L AKX T (EfEREILERA > M
exclusive 7> a Y OEEYZIFTET)
targetXID © U ANYDBFATENZ F T 0¥ 7> a v ID (EREREIERA > MiX exclusive £ 7> a > D
WEPZITET), b0 arIDE MUY I a YORBRKRICS —Fr vy MIZEID Y ToHNE
TH, FIUH I aVIERERIBSIEICE T TSI EIWKHERL TR, MEXNE I 0H 7> a
EBBEINE IS U IS a VORI (AT avTEDT) aIv IR NI U IS a v TE,
targetName :© U Z NV PHEL LRI EEITCR A > b (pg_create_restore_point () TIERK)

targetLSN © U 7N Y p3Ede 1 7 FefTE ZIAA DD LSN (IEMERIFIEAR A > M id exclusive 72 a
YORELHNET)

targetimmediate : UV ANV L, —HLULIREBICEERE, DFDTERRTRIKTTHI2H8EDLDHD 9,
FYTAYNy I Ty THOETLT 56, @ Ny 2Ty TOREHBET LieRA ¥ P EEKLET

BE: rargetTime 7213 “targetLSN' DMEEZIN TV AHE, ARV =X —=3RdDiLVWAv 77 v T2 HE)
FICEBISTEE T, BHDX—7 v +TH 3 “targetName™ . targetXID . B £ U “targetimmediate’ 13T &
FHA. ZOXIRGE. AxaNOMEHAIRERE DNy 77 v T THRIERWIGEZRE. backupIlD
ZHEET 5 Z L HEETT,

IR ofITIx, targetName R—ADYANY X—Fy hEFHLTVWET,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
bootstrap:
recovery:
source: clusterBackup
recoveryTarget:
backupID: 20220616T142236
targetName: restore_point_1

% recoveryTarget Wil T LEED X =57 v v 25 1 O EBEIRTEE T,
X5, FFEDEA LT A4 D targetTLI @I U ANV BIEETEF T,

FI7 NPT, LEIDS T X —X =3P TH 2 L Riedh, UV IANY —&X—F» bOERITEIEL %
T, Azure ® BLOB 2 > 7 F —IZIKIFET 2 XDOHD &k 512, HIHEX—7 v FDEHZICEIEL., exclusive
NI RX—X—% false ICRRET 2 OGN LEMER ERTE £,
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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

TIVr—2arr—aN—zERI 3

EELISRE—DIFE. BMOBKRTT 7V Tr—>3 07— 4R—2ADAHI C ERERZEHTE X
Yo PIVTr—2307—EN—R0EREHRZEHIBICIF. HBDONZXT—FZERL. >—JL v
ELTREL, =Ly b EFERLTT—EIN—RZEBHLET, FE. TRL—F—ICFVH LI

REBRNAT—REFERALTO—IL Yy P EERIERIZEHTEET, O—2JL vy FOFEMICDOWVWTIE.
BDIVIAR—%T— A +Z7v 7 F3 (Cinitdb) <BDI7 5 RXX—%T—b AT v 753 (initdb

) >k arvESBLTLLEX N,

ROHFITIE, FrE&ED app « HESI N2> —2 L v D app-secret T7 7V 7 —32 a3 ¥ 7 —&X~X—X app
ZHER L £
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
[...]
spec:
bootstrap:
recovery:

database: app

owner: app

secret:

name: app-secret

[...]

FEEDORRTIE, VANV T LIZRIZRDZ PRI D 3,
1. 77— AR—R app BIFELBWEE, FTLWT —XXR—R app BMEREINF T,
2. 2—H%— app BEELRWVIES, FiLwa—¥— app BIERENE T,

3. =Y — app BT —ZXR—ADHEETHRWES, T —¥ — app &7 —XX—R app DFTEE & LT
5xn%d,

4. username DfEZ secret D owner DIEYL —HT 255, 7V r—>a VT —RXR—AD)NAY— K
73 secret D password DIEICE B XN E T,

BE: LTV IE-FBEMIRoTVWEL T VAT T AR—-DEE, AL —&—F PostgreSQL 1 ¥ A
RYAWZT=BAR=REI LV —ZER L EH A, TNHEFTTDI FAX =P oEEINET,

SAITIVSAZ—DBEDT—FX LS5y (pg_basebackup )

pg_basebackup 77— F A b T v FE—RTE, ERARNI=Z2TL V5= 8 wesNn LT B
FDINA F 1) Bz PostgreSQL 4 Y A X VR (VY —R) DIEMRYHaY— LTHLWVWI T AKX — (Z—
Ty k) BERTEE T, Y—AA YRRV RIE, T74 <V F72IERALX N4 D PostgreSQL H— 3 —
7.

ZDOXY v FOFERILI—ZF — A%, Kubernetes /58 % 7213 Kubernetes N (FIDARL — & =7 ¥) 75
CloudNativePG NORAT I L o TRINLF T,

EE: BEOEETIE. 7u—ERT e AT LTI QIMER SN 7R R —%EET 5 L,
F VYT D PostgreSQL £ Y ARV AD*AF v T avy MHEERLET, iflicowTid, LIFD R
EOHIR 2B L TL XV,

recovery 7— b AT v XY v ROGE LI, 70— ENTT T2, ARV —X—=IERIID
AVRARYADROR =Ty v 7 7 AX—DOFTAHEZIIGL 3, ZHUcld, CloudNativePG TRME L —
DHEB ST A =R —DF—=N—=Ff F| A=—2—HF—D ATV —FDVY+t v I, streaming_replica
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I—F—DIEH, LV DOEENEENE T, MRDIIAX—E, V=R VARV AP LERITH
VL TWET,

BE: X—F Y MIUYARVRAEY AL VRARXVABOX Y U —Z7ORRIZ. EBEOayFFR e
FRIBICHRIFE S 2729, CloudNativePG F¥ 2 X > M O ZE X TWE T,

pg_basebackup {2 & » TEBINICEHINE X -7y P YRRV ADA M) =3IV 7LV r—>ay

7547V ME ROWTNLDHETY — AL VARV ATHTEHE R TEET,
1. A—H%—%//NA 7 — RE8EE B
2. TLS client certificate #%H1

CloudNativePG TEM SN TW2S Y — X £7213 TLS FRREHICH S iz Y — R T 2 /a3, BED
HRINF T, LU, BIIDOA TS a Vi, —MBAVIZ PostgreSQL H— N —1Zxf 3 2 F8aE D iw b — &Y 72
JERTHD., V=R A ¥ ALK > A7 Kubernetes A DIER DRI D 258 1R BB HRFETT, Wig
DHGETDWTLLRICEHHAL £3,

2

pg_basebackup 77— F A F T v F XYV v FiZid, ROBEEREHINET,
e X—=F v eV —REFAUCN=FV 277 —FT7 7 FxTHIRUENDDET
e ey P LY —ZIFRAL X Y % — PostgreSQL N— 3 Y TH2LEHH D £F
o V- RRZBEEREZERLBZVTL LS (UIT0 REDFIR 22

o V—RF, Nw 7y TR B 1 DOD walsender ¥ WAL & F VU — 3V ZHIC 1 D%
22212k, ZOLEBRHDOARL—2a>DE—F v bMEDT7 7 REHFAT2DIC+507%
max_wal_senders ZHK T2 NERDH D T

e R—Fy " A VARV APY — AL Y ARV AD PostgreSQL H— MM TEL XS, Y-k
=7y FEDIRy VU= RRERT Z2RENDH D T
e YV — Z|Z REPLICATION LOGIN FitEZ+on— L %2#ioTWAMNEHH D, pg_hba.conf DZDr—

ILDR =T A VAR ADNE, TEIUITLS 2N LIEGREZZITIANIHE LD D £T (LLF
DLFUr—ogya—H—I220\WT #58)

e« X—7%" v MZ, REPLICATION LOGIN #EfRZHfono — L& {#H L TY — X PostgreSQL £ > AR > &
WIEFICHERTZ20EBRH D ET
BE.:

FEAIZ DWW T, PostgreSQL F¥ 2 X ¥ + D Planning . 94 775 AX—o6DT— AT v 7
(pg_basebackup ) <74 77 7 AR =W HD T — bR N T v 7 (pg_basebackup ) > . B X T High Availability,
Load Balancing, and Replication ZZHR LT 72X\,
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LU= a—H—C2WT
Eht s ayTHELELESIC, VY — & A AKX AT SUPERUSER . % 7213 T = 411X REPLICATION 4F
Wz RO —¥ —DRETT,

V — A F— &R — X CloudNativePG TIEK XN TWBHE, streaming_replica T—HF —%FHHH L.
27547 > b TLS iFHEFRMZHMATEE T (F7 4L b T, ZHH streaming_replica IZFFA] X4
TWAEHITETT ),

Kubernetes DA ERZ S ofthd T RTD & — Z12DW Tk, REPLICATION KitgZ o2 —H —HHHC W3 2
L RMERT B30, UROIERICH > TH LWL —F —2{ER L TL ZX W,

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

createuser -P --replication streaming_replica

R—T 9 M VARVADY =T Ly MBS 2B RNH 270, 7ur T FTRATY—FEAHNLT
RELET,

AR: ARNEEETED D THAD., fHICT 5 72DIC “streaming_replica” ZHHL T, XDt 7> =
YOFIEEBEHTIUE, BDECIGCTHHIEETEE T,

A—H—R/NZT— RERE
pg_basebackup 7 — t 2 7 v 7% L T CloudNativePG TH K — b T T W3 RA)DFIAL/THRIE, L —
P—HERRAT = FDT v F U TIREDSVTVET,
FlEZBMET 200, KROMWEWRD D 5 Z & RHERL T X,
e RAMKELIZIP 7 FL AL TCP R— FTiHAI I N2 Y — A A Y AR ZADLF
s L —varva—¥—% (fliHic3 %729HIT streaming_replica )
¢ R — R

Y — Z PostgreSQL { >~ 2 X >~ A®D pg_hba.conf 7 7 £ VIZRD & 5 2fT%BINT 20BN D 25505
hET,

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

host replication streaming_replica all md5

RD<=7 x A M, target-db &\ 5 H L\ PostgreSQL 15.0 7 5 2 X —%{E L. pg_basebackup
T—h ATy FXYy RE2MHH LT, source-db (externalClusters BlFA) ¥ L TEFEX NI
PostgreSQL 7 7 A X —ZHHL $F, ZED LB D, source-db iEFIL source-db. foo.com &R + Zf5
L. streaming_replica T—%—¥ LT L £3, ZD/$RAY — Kl source-db-replica-user > —
7L v +® password F—IZIRFINE T,
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: target-db
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:15.0

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

70— REDHEEE S 2 121E. FIL PostgreSQL N—3 a > (ZDFAE 15.0) 2 EL TN TOEMSE-
TRENDHD ET,

TLS FEBAEEREE
pg_basebackup 7' — b X + T v FEHH L T CloudNativePG TH R — F I TW3 2 HFHDOIRFEITHEIZ.
TLS 7 54 7 ¥ FiEFAFICE SV TWE T, Ui, X2V 71 OB, oHEREINSE 7 o —F T,

RDOHFITIE, A T Kubernetes 27 7 2 X —PNIZBEFD PostgreSQL 27 A X — (cluster-example ) D2 11—
VEERLE T,

AR ZDflZ. Kubernetes 7 7 AR —DINKIZH B4 VAR A B HAN—T 5 XS ICHBEICHEICTE
£,

<=7 x A M, cluster-clone-tls ¥\ 5% L\ PostgreSQL 15.0 7 7 A X — %2 EHR L T3, AL,
cluster-example #4275 A & — 72 & O pg_basebackup XV v FEMEHL T+ X +o v FPENE
o FAMIFL 7 7 RAX—NDFHAIRD [EZAAY — LRI &K - T#A 41, streaming_replica L—

P3Nz —, FEHE. BXUOFERER (272 cluster-example-replication 8B Xk f
cluster-example-ca > —2 L v k) OBPITCTiBiEENE T,
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apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-clone-tls
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:15.0

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:

name: cluster-example-replication
key: tls.crt
sslRootCert:
name: cluster-example-ca
key: ca.crt
St TV —a T — AR AT 3

“initdb® B XU “recoverys FT— MR MT v THEDHE LRI, FA4A TV ITARXR =T —F X b
SO TFBIIRAR—DT TV —2a >y F—BR—ADWEEDB I E—FLTVET, FILWVWIZ IR X —
ML TV H 77 RAX—2 LTEREINGE (LU HE— FPEMICHE>TWAER), 77V r—> 3
VT =R —ZADHIIAF v TENET,

ROPITE, FATI7IFIRR=PEDT— MR MT v TR, FEESINKT—2 1L v b “app-secret’ .
LDONRRAT— RERFHL T SV r—>aryF—&R—2 ‘app’ ZHHLET,

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

[...]

spec:

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

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

source: cluster-example

LR TIE, VANUDRET LIRICROZ eI D FF,
. 7—&NR—XR app PIFELZWEE, HILWVWT —&ZX— R app BERSINE T,
2. 2 —H— app BFELRWEE, HLwL—H¥ — app MERSINE T,

3. =Y — app BT —ZXR—RADHEETHWEE, T —¥ — app &7 —XX—R app DFTEHE & LT
Sxn%d,

4. username DfEDS secret D owner DHY —H T 2HAE. 77V r— a7 —ZR—AD)RAT— K
3 secret D password DIHICEH XN E T,

BE: LSYVIE-FIEMIRoTWBEL VDT T RAR—-DEE, L —&X—1% PostgreSQL £ > &
RYARXT—BERN=2AERF2—F—2ERLEEA. TOHRICDIZ IR Z—hoEEINET,

IRTEDHPR
REFDYR—rHBOEEA

CloudNativePG IZIZHTE, PostgreSQL 70— NLA 7T 27 b, DEDBE—IL, T—ER—Z, T—TIL R
R—Z2DHRREESBEHEIEEFNTVERA, BN ETF—EAR—RIY —RAL VAR AP R—F
N IARXR—IZA—EINFTH, T— TN AR—ZIZIE I D= a3 > D CloudNativePG 1Z1E 72 WAKAE,
DF DBMOKFERY) 2 — LADER L EMPINETT, N—ANY I 7 v T T—TINAR=ZA%R S5
A, PostgreSQL HAHFIE, V—AA VARV ADEMER T Y bRA VIR =Ty b AV RAX VA (T
DI35E X CloudNativePG 2 EH T % Kubernetes DRy F) ICHTEETIRERDD ET, ZDH, T—
TN ZR— 2% FHT % PostgreSQL A > 2 & > 2% CloudNativePG I[ZEFEITT 2 2 L IZTE A (B
NSV — 2 BHIBRT 20BN H D T3, HEETZ OMREN L ELIE1X. EDB IZHEKE U CHEILIEN 2
JET),
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AFyTay haE—

pg_basebackup XV v NliE, YV —AAf VAKXV ADAF v 7> av b%& PostgreSQL X— ANy 77 v 7D
R TERLE T, N 77y TOREP LNy 77 v TOELVK T ETICEZRAENZTRTDO T~
Yoo a i 2BHOEHEEHL TR —7 Yy P VARV RICA MY —3 v 7&NE T (pg_basebackup
D --wal-method=stream * 7> a > &),

N TZTTWETTEE, FILOWA VRARVADBFHLWER A L T4 Y THBEH, Y—An57IE L F
3, ZD7=H, Kubernetes TR —% v b7 —ZR—2IZBITT BRI, V—AT —ZR—=ZAADTRXTD
EXAAREEEILTZ2 B8O LE T,

BE: BTE2RALHNC. Tus—Sx 27 U —aryOilife T AT A30ENRD D 3, FRC.
RKEBRED 7 TV —2a v DRI VR A LARERINCHIE ST 51213, DERZIBITFIEEZFHETTS 2
EWHEATT, EDB FTEXBICBHVWELELIZE W,

CloudNativePG DFFRDN— 3 > TlE, FID PostgreSQL £ Y A XY ZADL TV ATH2HLWVWT 7 A
R—ZfETHZI2&D, 2—F =2 rHfTEZAA (WAL) ¥ v B> 7 %4 LT PostgreSQL Dk
FAMEIHA A = X L2 HIETE 2 X5 DET, ZAUTED, 2200FRI—RF — AP NE T,

* CloudNativePG D ¥72 % Kubernetes 7 7 A X —1Zb/=3 L SV Fr—a v

o — 04 v MF— N—Fifl* pg_basebackup 77— F XA+ 5 v 7 XY v K& L= CloudNativePG
NDBAT

4.7 Postgres T—AR—ZAD 1 VR—k

Dt r ¥ arTiE. #H LW CloudNativePG 27 5 2 & —AIZ 1 DL EDBEFED PostgreSQL 7 — X X — X
A VR=PFTBHECOWTHAL I,

A4 ¥R — MEIEIZ, PostgreSQL DI > 54 VRN Y 7 7 v TORRIIHESNTE D, TTOHRZ FAD S v
P — B RN LTz pg_dump . B XU pg_restore IHEIFELTVWET, 24T 4 TDIALFAN—Ta v
FRFFEATHIEI (MVCC) £ RF v 7> ay bDOBDIFT, PostgreSQL Tld, FXIAAT 7 T4 €T 4 2AF
5228k, 2y b7 =2 N LT—HLENY 77y F2RAKICHETE X,

N 77 v TUE, PostgreSQL N—2 a VDX v —7 v I 7L — R EETT 200K D —RTE
MCTEETE2FIETT,

ZOMR, 207y a YOFIRIROMFITHEL THET,

» Kubernetes DN TH ., BEFFD PostgreSQL f Y AR Y A5 1 DU ED T —XRX—2% 4 »K—F
KR

o fEE D PostgreSQL N — a YR HREICEREBH LV A=Y a YIZTF—EZR—X% 4 YKR—1 L,
PostgreSQL DA S ¥y —=F v T L—REBMILET (N—Ya ¥ 10x b=V a Yy 4xRY)
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EE: PostgreSQL DX Y v —7 v 7 VL —REFETTIHE, 77V r—2arydBHfilon—yay
CHEEERHE . BIUT—ERN—RZEENIA T2 b JLEERELZ D) o7 v 771 —
FRAMESTA[RETH B Z L 2R T 2EELD D 7,

EbHD5ES. IO T—EARXR-ZAD0—H L ATy T ay bTETEINET,

BE: 0D, Nv 7 v TORBKRICY — AT —EAR—AIZMA SNFEERIZSEHT 7 AR —=I12HW0N
7=, Cluster VY — XA TDEREKEA VR—FDORNZY — A TOEZAAREREFEIL T2 2BHD L E
T [ FAT75A4AVR=—V] TR THAT75A4A A%y —T v S L—F] 2L,

4.7.1 T

BERENZIE, A ¥ K= b TU& BootstrapinitDB ZFEH L TH L WS 5 A& — (3BFRI ZRAEZ—) ZIEH L.
initdb.import %7t 27> a Y25 T L THHFD Postgres 7 7 AR — (V—RIZRAZ—) oA 7
I A YR—PNTIREDDHD FF, PostgreSQL DHEIZHIEIZHE - T, FBHKYT T XX —D PostgreSQL
AT —N=TaVEYV =RV FRAEZ—DAT x—N=Ya P T2 2BHDOLET,
CloudNativePG 1%, VY — R AR —MOHHT TAR—ICATI 27 b4 VR=bFT3720DD2O00D
FRTERREL T,

e YA VOV —ERF7FO—F . 555t 7 5 A X —1%. CloudNativePG 0 = 7 + DHEFIHES T, f5
EXNET7 TV r—yaya—F—PPRETI2HE—D7 SV r—a 7T —ZR—A%KA+T 3
ORI AN TWET

e BE/VNRFTIOA—F [ 5H T FRAE—IF, V—RITFRAR =I5 U R— P EINEEBRDO T — X R —
AL BERZ2A—F—BRAPMT XK TVET

BHIDA ¥R — b JFEE microservice XA 72N LU THEHATE, %&F X monolith &4 72N L CHH
TZ%9,

2L bR-OBMLT, A——2—HF —F /=3 pg_dump TNy 77 v TEERT 27200+
NEMERZFROL—P—TY AT FAR—IIT 7 ATEF T, M PostgreSQL documentation
on "SQL Dump" ZZH L TLZE W,

4.7.2 microservice X177
SAZAF—ERADT FR—F TR, V—RAZ FRAX—HE5HT AKX Y R— T B H—DF—
BR—ZABIBETEE T, BIEZ4 OO Ty I TEFTEINET,

e HLWI AKX —D initdb 7— F X+ v S

e pg_dump -Fc ZfFHL7ERL 727 —&XX—2 (initdb.import.databases ) DL AK— b
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e initdb.owner L —H¥F —MFTHE T % initdb.database (F 7V F7r—>a VT —&XRX—2) A\ND
pg_restore --no-acl --no-owner Z{FH L7727 —&XRX—2ADA VK—}h

¢ T—RR—ARXRY T T 7ANDIV =T v T

» postImportApplicationSQL ST X —X—%N L7277V r—> a7 —ZRXR—ATDL—V —F
FESQLZZYDX T a vy DFELT

o f VR—FENET— X R—ZXTD ANALYZE VERBOSE D EFT

pg96.local:5432

|/ - .\-\

7 S CTETN § @
- :
— : db
e :

PastgreSQL 14 -

Cluster with
CloudNativePG

dbn |

PostgreSQL 9.6 dh2z [ | R M PaslgraSaL 14 PostgreSaL 14 .
instance in a Wi : Clusterwith: = = = = | = o= o oo Closter with *
(*manalith”) : CloudMativePG ClaudMativePG

7: Example of microservice import type

722 Z21E, BURD YAML 1%, postgres IZHHi 35 Z 12k D, cluster-pg96 7 7 A X — (FKR— X
AL TWRW PostgreSQL 9.6 ZfHH) 225 angus 7 — X RX—ZX% f ¥ R— 3 % cluster-microservice
EWVIHL W3 4 YRR Y ZAD PostgreSQL 7 7 A X — % E L £3, cluster-pg96-superuser > —7/
Ly MIRFEEINTWE AT — RZ/ LT, postgres T—H—ZHHT 57 —XX—2Z,

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

RDR—T1ZHi L)
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HIDR=I D 5 DHEE)

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

BE: Lot a3 2=7 4. LZd 5T CloudNativePG THHR— + 47z < 72 5 7z PostgreSQL
DN=TaYZFTLTVEY —RAT = RZRXN-—RZERNHEA L TOET, Y=L Y AXY A
LDT—RIYAR— NI, F85EY 7 AKX —D pg_dump DN—Y a VAL TETEINET.,
E PR FENT0EN—Ta v THEIRENDD 7, AboFERICIUI, 7—2%2x1”
AR— 1T 5 ZDFER Postgres DHWAN=T a2 YRPR-FZNTOWRVWANA=Y a Y THHEAEL.
L #Y—7— &% Kubernetes D & D RV X7 2B ET 2RI 2RELE T, Zhd. Zok”
> avOBITI.6 ZHEML-ERMHATY, JOPHTHENIRELHEEER, JHEZ2BHFbLTE
h &I,

microservice X4 T ABICIX, EETIREND LBV 00H Y FT,

¢« f VR—FTBF—XEELHIFD PostgreSQL £ ¥ A X ¥ A% 4§57 externalCluster SN E T
GEHICDWTIE,  ref:externalClusters™ 2 27 & a v <externalClusters £ 7 3 a ¥>" BB L TLE
XW)

o ¥E{EHIC Kubernetes 7 7 A X — ¥ externalCluster B N2 7 4 v 7 RFFAI T2 ERDH D FF

o pg_dump ZEITL., B—VEREFAWRDIDEND ZIBEEIN2I—HF —TY —AF —ZR— AN
DEGEIATAXRENRD D T (R—=N—2—H—13MEDH D FBA)

o HfE, pg_dump -Fc OFEHEIL PGDATA AV 2 — A D dumps 7 + L& —NIZ—HIICREI TN S
72D, b ToN/z/) — ROX Y THRER, BILEn T —Re A VT v 7 22 —RNCED 5729
DV BEBDSD 53T TT, A VA= MMELTETTEL, 2OT74NX—FFRL—X—=I12&Xo
THEMICHIFRE N E T,

 initdb.import.databases FLAINICIEETE 27 — X R—RF 1 22T

o O— LA Y AR— FXINRW=D, initdb.import.roles NTHETEZEHA
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4.7.3 monolith X1~
E/VRT7 TR —FTlE, V—RIITRAR—POHHT TAR—IZA VY R=—P+TE2R LT —ERN—2R
Dty NERETEET, MEEROFIETETINE T,

e FILWZ S5 RAKX—D initdb 7— F A +FS v S

e BN/ —ILDZ I AR—P A VER—F

o pg_dump -Fc ZEHAL T, BRL’=7—&Z~X—2Z (initdb.import.databases ) Z—EFiZ 1 o7
DIV AKR— b

BIRLU BT —ZX—2 %2R L. pg_restore ZHHAL CF—&% A4 v R—+ L ET
4 Y R= b+ ENFHET — X RX—RT ANALYZE ZFETLET

¢« FT—RAR—ARVTIT7ANDI ) =T v S

pg96.local:5432

1 R N — | f

S . :
dbl . @ @ @

_ é - . .

— : dbi a2 | dbn

[ : = =
PostgreSQL 8.6 db2 [ e AR ELREERL :
instance in a WM . R I .
("maonalith”) — : \ PostgreSQL 14 Cluster with multiple databases in CloudMativePG

8: Example of monolith import type

722 21X, LUF®D YAML &, accountant & bank_user @1 —/l, B X cluster-pg96 75 accounting
. banking. resort ¥ —&Z~X—2X% A »HK— T3 cluster-monolith ¥ WSH L W3 4 VARV AD
PostgreSQL 7 7 A X — (ARL =R =) ) =R INRRTHHARERBRFI DX Y v ==Y a V) %
ERLET, 77 AKX — (K= FZHN TR PostgreSQL 9.6 Z ). postgres = —H—%HH L T,
cluster-pg96-superuser > —72 L' v MIREFEINTWVWE 82T — K2 L T postgres 7 — ZX—2
WHEHLE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-monolith
spec:
instances: 3
bootstrap:
initdb:
import:
type: monolith
databases:

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

- 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 X A4 2T 2BICIX, HEETAIRENRDZE BP0 2hHH FT,

¢« A VR—1FT BT —XEETLHIFD PostgreSQL £ ¥ A X ¥ 2% $§7F externalCluster SN ETT
GEHCDWTIE,  ref:externalClusters™ ¥ 27 & a V<externalClusters £ 7 3 a ¥>" 2SR LTL 2
W)

o #EHIC Kubernetes 27 5 A X — ¥ externalCluster D F 57 4 v 72T AXERDH D £F

o pg_dump ZETL TR —IEBREIE T ADERD ZIEEEINZLI—HY —TYV —ZAF —ZRX— AN
DG AT2HERD D £F (R=N—2—F—13REDH D FLA)

o HAE, pg_dump -Fc DFESIL PGDATA RV 2 — A D dumps 7 # L &X —PNIC—RICREZI TN S
7o, EIb Y Tohi /) — RFOX Y TRER, Bsizr—2e A Ty 7 R —RNICED 5729
DT RREEDDH 3T TS, A VAR—PMMEPTETIT I, ZOT7 4 VKX =FARL—&X—1Z&>
THEMMCHIFRE N E T,

 initdb.import.databases A TIEESINEDR D 1 DDT—EZN—2X

o 4 VK= ENIT —EZR-REzm —UE PUNOHIBRS =T initdb. import.roles WTHEE
TEIMERHD ET, -ROOA—ILDHZEE, A R— b XNFEHFA postgres . streaming_replica
. cnp_pooler_pgbouncer

e YANRKD—=FR"*" X, ZOMBEOIRTOL 7Y =7 b4 VK- bF 5 databases BL U/ E 7
¥ roles BLAOME—DERE L THHTE XS, 7—EZRXR—R2—HIE¥IHBE. VAL EH—F
i postgres T—RXNR—R, TV T L — b F—EZR—2, BIOEREZHFITLTVARVT —ZX—2
AL ET
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e clone FIEAFET Lz, $XRTOF — X R—Z2I1Z% LT ANALYZE VERBOSE BEfTEXNE T,

» postImportApplicationSQL 7 4 —/LV FiZH¥R—FSNTVEEA

48 E¥all7«

DI TaiZii. a—FK, arvyrF, FIREX—D3ODELZ L A v —THHE 3 CloudNativePG
DEFxa) T4 ICHTZERDPEENTVET,

EE: ZoOR=JIZHEENSTHHRIE. Kubernetes 7 7 X X —TiliH @ InfoSec D2 FTT 52 %
RELTERD EHA, Kubernetes FF 2 X > kD Overview of Cloud Native Security < — 3 % Ffi# L
TLEEW,

48.1 J—F
CloudNativePG DY —2a— KX, €F¥a U5 OEEEZELHNOTOEN THERNICA Xy 3 E
3, GolangCI-Lint %, FILY — A3 — R THEHBDOU VR—%2FTTEET,

I 5D 1 D& Golang Security Checker . F7213HIZ gosec TF o B A —N—Tm—, SQLA VP =
gvay -0 opleEFET,

BEE: CI/CD A 754 vO#EHa— Foth 7 = — X TOREZEZ. CloudNativePG DEMERIKD 71 v
H—T,

482 A>T

CloudNativePG D—EfTHZFTRTDAYTFA X—JF, TRTDA Iy MKW TCI/CD 34 75
AVENLTHEMCELRINE T, TOXIBAX—JF, HETEITITRIART VR, FHcH
R—FEINTVWBITRTD PostgreSQL N—T a VI EENF T, 84 7574 YNT. EIRIZRD &SI A
FrrENEd,

e Dockle : VT FENLRTaLRICEHTARA NS5 4 &

BE: IRTOIRTIYFARX=DE, R=ZAA A=Y BIURy r—=IL L TEF 2l 7 4 BHHBT
DLNTIGENTAA T T4 &> TIHIZIEIEEFNCY AL REN, EDBOWEMAT 22> 7F 4 A=Y
W20y FLAULO BRI L 5,

AVFFLARADEF 2T 4 DEDIT, RDHA RFTA4 e TL— LT —IRERBINTVET,
o KREIEMHRE (DoD) OEMHIERS AT LA (DISA) IC&k > THREINT:

Container Image Creation and Deployment Guide
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* Center for Internet Security (CIS) 23FA%E L 7z CIS Benchmark for Docker

483 V7 R72—

TIAR—L LD F 2 YT 4Tl aryra— L7 —rr ) — ROWGEFERT % 3TXTO Kubernetes
AVR=2V b, BEXEIIFRAR-—TE[TENET7 TV r—2 a2y (PostgreSQL Z B1p) NEREINE T,

A—ILR—ZD7 7t X%l (RBAC)

F RV —&—1%, cnpg-manager ¥ FUINZ2EHDY — v 27 H v > + & #H L T Kubernetes API ¥ — N —
Y IEE L %9, Kubernetes TlE. Z#UEF 7 # /L + T cnpg-system LRIZERNICA VA F—L&h, D
HB—VCRT7H TV b eARL—R I 5XNZL—L )Y —Z[FFEDE Y + ZEFET S cnpg-manager
JIAR—B—)LEDEDT FTAR—O—ILHBNL Y REINET,

BE: LOHERIZ, ARV —Z—DH =LY R 7Y > bH Kubernetes APl H— N — & W55 T 5 729D 12D
ATREINTWE T, Cluster . Pooler . Backup . 3 X UF ScheduledBackup™ V) ¥ — A ¥ DAMNGET % 4
L—&—Da—%—id, EHETI7LATZEEA,

BRIV o0l R L E 35, mHEELZ 22, CloudNativePG H3EH#ED Kubernetes $H12ZE/ Y ¥V —
ADSERE IO EH 2L T2HEEZRLET,

configmaps @ AL —&—{&, Prometheus T/ AR—KX—F=ZX )7 X ) v DT 7 5L MK~ v
TREB L OEH T 20EDL DD £ 7,

deployments : F XL —&X—{%, #ZH#E®D Kubernetes Deployment V ¥ — A % fifi L T PgBouncer it 7 —
T —ZEHTIRNENDD X7,

jobs I ARV —X =ik, XFEXFER Cluster D7 = — A2 EHT 2720129 a 72T IHEND D
s

persistentvolumeclaims : PGDATA 23TEfE T %RV 2 — Al&, PostgreSQL Cluster V Y — 2 DHUL 72
HRTT, ARV —Z -, EEINLRAT Y 2—V) Y ITRY = IZEDWT, ERENALA ML=V 7
FREMFE LT, BERIN2RY 2 —2Z2FHNC T 0T a =V 7T 20ERH D 5,

pods : ARL—&X—|% Cluster DA Y ARV A% EMHT 2B NHH 5,

secrets . Cluster A 7Y =7 MIHHHEL AV — FZ2BEHELLBZVED, AL —&—F, X ALIZ
ERENTZNRAT— R TLSiEELZ L7 T unbYa=r 7L, ZALEMEIMRET S I2&D,
TR X D IR XA L 2FHLE T,

serviceaccounts : A RL—&X—iX, 4 VARV AT —Y v — (PostgreSQL ¥—N—%Hll{HlT2a> 7
F @ PID 1 71+t R) 75 Kubernetes APL % —N— Y ZRGEF LT, 77 ary2#fL, FHETE2R
T— R AN T E 2 X5 XT3 — AT IV Y P EERT 24N DH D £ Cluster D,

services ! ARV —&X =X, 7TV T — arhb PostgreSQL 27 7 AR — (/37T —7—) ~D
3w b =27 72 R%HIEL, BELINZTIETT 2 — LA —N—/Z 4 v FF — N—$E % HYNCE
HI20ERHDET (221X, Y=L RDIELWIY REA ¥ &Y 75 4 <V PostgreSQL 4 >
ARVR),
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validatingwebhookconfigurations ¥ & {f mutatingwebhookconfigurations @ XL —&—i&, EH
TEITNRTDY Y —RZMGEB K UL HE T 2 7 DITHEIRIM /7 D Webhook %12 H C.B 4 Webhook CA %
FALZE T, sficoWTIE, Kubernetes documentation % Z & { 72 &\,

nodes : ARL—X =¥, 774 =T 487 YF 774 =T 4 DT \NVERIGT 20BN D 5720, FfZ
J—RBBRBZZTRATEVT 4 =V =V IHBGE. Ky RERAFP2— L LTL7YABRL/ —F
WELBWESICRETEET, ZOMHRIZ., /— KPR 72— INTWErES 02 HET 5720
WHHAIN, ol MERTERWER Y FOERZEEL 3,

FRL =R —PPE L T2 TR TOMER%ZFRT 51213, kubect]l describe clusterrole cnpg-manager
ZEITLET,

Ry REFal)rFaR)O—
Pod Security Policy &, Ry F237 7 AKX —TFEITT 571D TRENRDZ2LX 2V T4
L=V eI KRR EFRT 5 729D Kubernetes D F7IET T,

InfoSec DFMH D5, FTXTD Kubernetes 77 v b 7 # — LA THETIHNENDD 3,

CloudNativePG TlX, 2 ¥ 7 FDEITICHIET — FIADED D £ A, PostgreSQL 2 > 7 F X postgres
VAT ALY -2 LTETEINET, root 2 LTEITTEIMNENDHZ 2 R—22 MEIHDH FHA,

FIFEIC, RY 2 — A7 72 RIIIFIEE— FE /2T root FitED XN EH D TR A, EY)72HERIX. Kubernetes
79 N7 3 —LBLKEIIEEENHEYNCE D Y TE2HENDH D FF, PostgreSQL 2 > 7 FIi&, Fik
WOEHDOL—T7 7 ANV AT L (DFD, FXIAAARERLA Y -7 L) TETINET,

ARV =R —F, BEREF 2V T4 arT7FRAP2PRINCREL 7,

AppArmor Z{ER L 7= Pod 7 7t X DR

container.apparmor.security.beta.kubernetes.io 7./ 57— a Y EN LT, TXRTD Cluster Ry
RD postgres . initdb. join, full-recovery 3 X {f bootstrap-controller 2 > 7 F—IZ AppArmor
HERLTcPod POV EZADFIR 707 7 ANERED Y TEZENTEET,

g8, COBOT7 /) T—YarvEERATRE. ZIRX—DEHELRL RBGEENDD ET, T
. IR %Z “Cluster 2> 5Z2IICHIBETE £,

AppArmor #{id Kubernetes / — F LRV THLZUENRHD T, DD, BRI AXRL—T 4 V7>
ATFLATIDF T arEEML, BYNHERT20ERHD T,

DRI TIEAR KL FERD Cluster ERRHICBINX N=25E, Ky RIMMEREIN EFH A, —F. Cluster
PERE NI /) T—2a v BBIMT2E. 79RAX—HNORy FEEBITES., XOLk>KRTo5—
PFEELET,

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

—Forbidden: may not add AppArmor annotations]
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https://kubernetes.io/docs/reference/access-authn-authz/extensible-admission-controllers/
https://kubernetes.io/docs/concepts/policy/pod-security-policy/
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Z D& 958, Kubernetes BHEFIZEAE LT, 3 2@ )72 AppArmor 7’11 7 » A L2 MRFHL T
72EW,

2y D=0 RYS—
Cluster )V —RIZ &k > TIER TN 7=R v K % Kubernetes

2y b D—OR)S— THIFMILT, IPBEULTCP LRILTA UANY Y FBIUT7 T FAT Y FD
3y NI =07 v ARENENI TN TEET,

BE: FRL—&—, TCPK— I 8000 THA > A& A LiEEL T, PostgreSQL #— "—D 27— &
2T A EREBUF T Z2RLERDHDE T, 2y b= RV —FBMTIHEEIIDOZLICHERLT
 72& W, CloudNativePG 23 & D EEANCHIE§ 2 720 I1IfEH T3 R— DV Z MZOWVWTIE, UFD TR
BAE— b 22 a vy E2BRLTLEIWN,

Y P =RV =EZDRFFaX Y OHEHFEAZEBEITHET, IOV TIX, Kubernetes F 3 2 X
SED 2y RT—=ORYS— kS arvESBRBBLTLEI N,

RETNIR—

CloudNativePG 1%, MU FDORITRT LI, ARV —&X—, S VRER VA F—T v —, BIXUEIRT Y
RLARALTR—FZ2RELET,

AT A R— b ES (B AT REAE BREE | : —: | : | :

| : —JHBE T 19443 |7 = 77 v 7% — N— | webhook-server | TLS [lZ W\ EE T | 8080 | X
FY v Z 2 |metrics |[TLS L |4 Y AR VA3 —Y ¥ —7 L|9187 | X VY v 7 X |metrics | TLS 72 L
[f VARV ARSI =T % =72 L |8000 | R T —&X A |status | TLS 72 L [ARZ >~ R L | 5432 | PostgreSQL
A VAR A |postgresql |4+ 7 g D TLS [iFw

PostgreSQL

CloudNativePG DIRTEDREETIX, postgres A— N—Z—HF — ¥ F—RXRX—IAFIEZED AT — R ¥,
pgpass 7 7 A A HEINAER I N E T,

R2A7 — FOREEICE T 2R D, CloudNativePG & PostgreSQL D7 7 #+ L b DENEICHEVE T, Post-
greSQL 14 LIf#, password_encryption (&7 7 # /L b T scram-sha-256 IZRGE XN TWE A, LLETD
N=Ya yTlEmds KREINTVET,

BE: oWV TIE, PostgreSQL F¥ 2 X ¥ b A—H—2/N2AT—REEE €27 > a &SR TL
72E W,

enableSuperuserAccess % false ICERET DI I LD, ¥—Z L v b %S L7 postgres L —H —%
A7 — FOEBERIMMITEETS,
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AR ARV —% =&, enableSuperuserAccess ¥ 7> a > Db IV R—-P L TVET, EfTHDI 7
AR —THEMTTHL, ARV —X—FT =2 Ly FONFZER L, ZRZHIFRL (AL —X =1
ANCAER U 725E) . postgres T—HF —D AV — F%& 'NULL ICEREL T OS2V — REREEEN LY
E—FT7 7R RBHEELEINCLET),

P DWTIE,  PgBouncer MR S L TLEE W0,
INBEDT7 7 ANEFHLT, F—RAR—ZAADT7 IV r—ay7 7 AR TE LT,

F7 4L TR, TRTDOL Y Hid, streaming_replica L MEEN BRI —F —2#H L T, BE
DTFTATVA VAR ACYBBIEREAR F) =S I LTV r—oa >y TEiT 2 L5 M ng 3,
J — FEOERIZ BS S, FEHITLS 251472 MIERAE 2N L TiTbi g s GHlicowTid,

DS5A4T 2V TLS/SSL¥ER: R—=I BB TLEE W),

BRE, ARV —& =13, EHEZED postgresql D pg_hba 7> a > D—#r L T~=7 = X MIEHE
pg_hba.conf fTREMT AL Z2HAILE T, ¥Y=7 =2 X N TERINITHF 7 L kD pg_hba.conf
WBMENE T,

||

pg_hba.conf 23A XL =X =12 X o TEHIN 2 HIEDFHFMIZOWTIE, FF 2 X2 D PostgreSOL 5%
EESRLTLIEIW,

BE: fflcld. Kubernetes 7 7 AR —DT 54 RX— N TCRER A Y MV = TEITENTWVWDS Z L ZHiTE
L TWVWET,

4.9 Postgres 1 VARV AIR— v —

CloudNativePG lZ. 7 = A LA —N—FEHZHNEY —VITREL TH A, ZHUE. Kubernetes API H— N—
. Postgres T VAR VAIAL—T v —MENEZ AT 4 THF—a v R—% ¥ MKELTVWET,

A VAR Y AR =Y ¥ —I&, PostgreSQL DFE L St X (postmaster & LTHHILNTVWET) D
FA T A INERE LT,

HLWIIRAR—2ERTEL, ARV =K —FA YRRV AZLIZ Pod ZAERLE T, 74— K .
spec.instances ¥, TE T 24 VA X 2D EFRELE T,

#Podld, X4 >aryTFOHTrER (PID1) 2 LTA YRRV A3 — ¥ —%HH) L. K PostgreSQL
A VAR AEFATLE T, Pod DEFHMH, 4 Y 2AX VAT Hx =V v —3Ny 7T R LTHRE

liveness and readiness probes.
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https://kubernetes.io/docs/concepts/workloads/pods/pod-lifecycle/#container-probes
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4.9.1 Liveness & readiness 7O0—7

liveness 7' 10— 7% pg_isready IZf7FE L TWE $23, readiness 70— 71X T — X X—2ADKH L TEBD,
A== =Y —DERIERZMEHL TEHEZIT AN ZENTELZ0E S 2B L%, Pod 23 b
774 v BRI ANDERPTETWBHE, readiness 70— 71IAKI T 1 T3, liveness probe 1.
ayTF—HEHTLEA I VTRl £,

Ta—7a<y FARF 2y 7O 10WOBIET3IEKRT 22, 2200 u— 7hskiiz
wWELET,

R S Tlk, B8 71— 713 Kubernetes 1.17 TOAEBEAZINRTWB D, FRL—Z—FKy FT
startupProbe M L ¥ A,

liveness probe (&, PostgreSQL 4 ¥ A& ¥ AHDMENTIRFETH D, HEBHBHENE S 2T 572012
ERH XN E T, startDelay DfEIE. R — 7 DETEBIL X2 72DIHH XN, EHFREIREVWAL ~
AR ADHEFHINBRNEIITLET,

Pod 238 L CTH 5 liveness 7' 10— I RFIEZFARE S % £ TOMEIL, .spec.startDelay /XT X —&X —
TRINET, 774V ME30OWTT, 77 AX—DIELWHEIX, PostgreSQL DHEENT AT 72 FEfE 12 B
HLTVET,

.spec.startDelay 2K 3 & % ¥ liveness probe (& PostgreSQL DEEIRTICEIEZ FHLA L. Pod 23 5E I
HE#x N2 ELD D £3,

4.9.2 vy AT HIE

Postgres 3T L TW5 Pod 5 FEF 7218/ — RD F L A VEIEICHE > THIBRX L5 & kubelet iX4 > R
RUARI =D % — IR TS T FLBEE L, 4 VAR YA — ¥ —I3#Y] 72 /57T PostgreSQL %
Py v bR LET, MENMNTHRENS . spec.stopDelay I&. PostgreSQL 23 v v kX7 > 3§ 5 IR
TS, HDOT 7 4L ME30HTT,

Sr v FEYUFIEZ2ODRT v PTHEKIATVWET,

1LAYVARYAR A= % = A= % v b XU U EER L, PostgreSQL NDHT L W ZFFA] L £
Ao ZDAF v FlE. .spec.stopDelay TiE I N-HRI DY 0k = F7,

2. PostgreSQL S E B L TV AHA, A VAR VARSI =V ¥ —E BEDS v v N7 U RERL,
BIFOHEGER T LTI T LES, A VRARYADB WAL 7 7 A VBT —h A4 TBXN/ %7
FA MY =3I LTWAEE, 7rt X, spec.stopDelay TiXE S N DED 05 % T
HHELThrs, BRI vy FEY Y LET,

BE: 57— XRX—2ZADRPO ITHE %5 2 % Postgres 7 7 AX—TD 7T —RDEREEET 2121F, 774
VA VAR AWFEITENT VWS Pod ZHIFRL W TL X0V, ZDBE. BANIHIDA ¥ AR > AN
DYIDZEZEFATLET,
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AL YFA—N—RDTZAIVDI vy b ETY

AL v FF—N—HDT v v F XU UFIEF, —BERGEL XD LERD F3, HE AR —F -1,
HLWTIAVTIRTOTFT—XEFHEATESZ X512, BIRLEF LW T4 <) 2EKXE BHE1IC,
LRI T S5A<UBBE S vy YV 2FITT20ERD D 7,

D8, BEATHRINS . spec.switchoverDelay (I, LRIO TS A < UBEHICT vy XYL
TIRTDOWAL 7 7 A N7 —hA4A 75 2REZHEL X9, ZORERH, 754V RAX VR
R EZ T ANEEA, 774V MEZ1TE @) KOKREL, BEOEBELZS I 20— M350 T5
BRREXTHD, T—XOMAMEEHERFL 23

E&: spec.switchoverDelay 7 7> a »1&, PostgreSQL 7 — X X— 2D RPO ¥ RTO IZHEL F5, K
WEICERET 5 2. RPO X D& RTO BEHEINZGEVDHD ETH, 7 IAX—LNLBLN/ET
BN 77y LRV TT—=ZBRbNE T, #HiZ, ThE2EWERRETS L. R vFA4——
HIZT7 27471774 VRBRLTIY IRAXR -2 RINHERET % & 212, 7—XBRD Y 27 DHIBR
ENBILGEDVDHD T,

493 Jx— LA —/N\—

T4 VURY RIEERFELRBEES, 79X -3 72— F—N"—F— N2k 3, i 2
TTAINFA—=N— %2 TL XN,

410 X oa—)>yg
Kubernetes TD AT T 2 —V V7&, WL ODDFEMEIZESIWT, AJRERR D H&ER / — FIZH LWEKR Y
RZ2EE T2 Sat X TT,

75 AR —DEFED AffinityConfiguration 7 > a > %A LT, CloudNativePG 7 7 A X —D A Y AR~
AR AT Y a—)F B IEEHIETE 5,

e R R IT4 =T 4IT7VF T 74 =74
e J—FEL I HE—

- B

SEFR: CloudNativePG ld, V—20— FDR T T 2 — L2 X DML EIHT 22008y FFoFL—1+ %
PR—PFPLTVWETA, ZNHEEHIOaL LT FO—ETLED. BREF—LIZAPIOF LW AN—T g
v (BZ5 CNPG D v2) TOEAZLEHTZZICLEL,
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4101 Pod D7 724 =714 7 >FT7 74 =T«

Kubernetes Tld. ZNo6D /) — FTCRUCEITEINTWAEAEEOY -0 — RIZESWT, Ky FE2XF
Pa—nNT3 (PI«=ZTa) LW (PUFT7714=7T4) pEFETEES, ZE FEliricRy
RE7 74 =Z7«4/7>FT774=7«4 L LTHILATVET,

CloudNativePG 1357 7 # L N T, Z5RRXR—DA VARV AEFFELIGERS ) — FTHEEL., XD
affinity EFIZRZ D 3,

affinity:
podAntiAffinity:
preferredDuringSchedulingIgnoredDuringExecution:
- podAffinityTerm:
labelSelector:
matchExpressions:
- key: postgresqgl
operator: In
values:
- cluster-example
topologyKey: kubernetes.io/hostname
weight: 100

RDY 5 A RHREDRER

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: cluster-example
spec:
instances: 3
imageName: ghcr.io/cloudnative-pg/postgresql:15.0

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

storage:
size: 1Gi

L7235 T, Kubernetes (X3 DD %5 /) —F T3/ —FDPostgreSQL 7 7 RAZ—% A7 ¥ a—N55Z
LBELET,

FRHROBREZHAETZZ LT, RO T 74V OFHEREETEE T,

podAntiAffinityType % required ICBETE ¥ F, Z DR, preferredDuringSchedulingIgnoredDuringExecution
Db D IZ requiredDuringSchedulingIgnoredDuringExecution AMEHEINE T, D &k S5 Rikliz

ZEHICE D, VY —ZADFHTERWEEIRATDOA Y ARX Y ADRFAET AR H 2 Z L ICHEREL

TL X (2. Kubernetes 7 7 A X —DHEIKFER T —1) ¥ 72
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Cluster Autoscaler Z#H T 2585 TFHRINDILHFTT)

7 79 REIETO topologyKey DBIDAIREARMEIX, Ky R/ — RZEF TR TRAFEY T4 =Y =V
ZELE NS K512, topology.kubernetes.io/zone TY, ZDMDF 7 a v izH>W\WTid.

Well-Known Labels, Annotations and Taints ZZH L T & W,

enablePodAntiAffinity % false ICFRET B I 2ICE D, ARV —R—DEREINZZIET 7 4 =T 4 —R
]) y_%ﬁéﬂ&:’G% i‘j_o

TR & e REEILELRE S X, additionalPodAffinity 3 &k O
additionalPodAntiAffinity #REBMH AN L THRRLRY 7 74 =T 4 FRET7VF 77 4
ST AN—ADYRAERIBETEET, ThHDIL—LE, BRI TOVAREEEZARL —&Z =12k o
THERI NIV — MBS, Zh DS OGEITERINCE XN E T,

AMR: Pod BT T XN 2 “podAntiAffinity” F 721 “podAffinity” D> 7Y 2kE2 v —h—F /=%
“additionalPodAffinity” IZJETHEDH D 5 (¥ D PostgreSQLIEHMRET 57 7 AKX —),

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

4.10.2 nodeSelector &3/ — RiEIR

Kubernetes Tld., nodeSelector 237 ~\JL (F—LfHDORT7 L LTERH) DVYVRXMERMBELT, Ky K%
FATTEZ 7 — REBRIRTEET, BEAINCIEZ. /7 —FiIZiE, AT P a2— L ZhTEITEREEY FOF
N LT fEESNLEF— CHDORT BRBETT,

FI#£iC. CloudNativePG 1. affinity 72 3 a > T nodeSelector ZEHEIT B LICHAEL. 25D
FRUDBH B ) — R TDAFEITT S X 512 PostgreSQL 7 7 AX—% YT A MNTEET,

4103 R

Kubernetes Tl. / — K2 taints ZRHRANICETFAR L TV (tolerations 2/ L T) TRTORy F
ZEBT AN S % (taints ZNLT) HEETEE T,

L7285 T, FED / — RO taints 18— T %7 —2 B — R tolerations DY)kt y M EFET S Z
YIZ& D, Kubernetes A7 Y 2 — 7 —3EREIN ) — REFBERICAN, V—20—FERTFrIa2—1T 5
J—FZRELET, BB, BREO@EE D Kubernetes ¥ %3217 A3 .spec.affinity.tolerations
7 arvENLT, 7IRX—DFTRNTORY RIZHLTHERTEE T,
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https://github.com/kubernetes/autoscaler/tree/master/cluster-autoscaler
https://kubernetes.io/docs/reference/labels-annotations-taints/
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411 Y —XEE
—f%[ 7% Kubernetes 27 7 A X — T, Ry FIZEHIRDOV Y — A THEITEINE T, T 7 4L FTlE, BHE
77217 D CPU ¥ RAM DD ZFAI XN E T,

CloudNativePG {32 ¥, BH&ZIZ, v=7x XA FDresources tZ>a ZHHLT, 75X&X—
DAY FIZk3 VY —2HER 250/ 7 THIMB XOEHETEXE T,

e requests . FJHAEMA:
e limits | VY —RX=—ZXPEINHEMT 255 ORAEH &

7o Z4E. RO X512 32MiB (128MiB IR 7 —F 7)) OYIHIED RAM ¥ 50m @ CPU (100m (2R 7 —
ZTN) BERTELT,

resources:
requests:
memory: "32Mi"
cpu: "50m"
limits:
memory: "128Mi"
cpu: "100m"

XEYOEREHIRIZa Y 7T FHICBEEMNTSNETH, Ry FITEAETVOERLGIREDHZ EZ S L
ERTT, By FOXEVERIZ, By FROITARTOa Y FHIZHT 3 XEYERDODEHTT,

Ry FORFY 2a—9 2%, HIBRTELZSERICESVWTVWET, Ry FOXEYERPHLZTOICT
DRXFBUN ) —FIZHIGEICDA, Ry FId /) — FTETEINBZ LR T I 2a—LEINET,

VY =222, avTFEBREOEVIHIZ 3 OOV — L AHE (QoS) 77 AHEIL£3,
* {REE
« EBRPTL
e RARIT7A—F

FHIZ DWW TIX, Kubernetes K F 2 X > k@ Configure Quality of Service for Pods 227 > a Y Z&f L TL
72EW,

PostgreSQL D7V — 70— FDIGE, RE) ® QoS ZET L2 BEDHLET,

Kubernetes D 1) YV — ZABHEOMEZ ST 51213, 79 AX—1ERRED )Y —2A AR R WHEDORZ N
7T 4 RAESRLTLEX W,

e YTz AMT77ALDresources 7> a T, XEY L CPURKEREZIEELET, ZDLD
IZL T, OOM Killed (TOOMJ % Out Of Memory ## L ¥73) & CPU throttle. E7/I3FEITHD
A VARV ATDZEDMDY Y — 2B HEOREZ AT E 3,

e VIRAX—DKRy F% MEFE] QoS 7 7 AICEID BT 3IZiE. XEV ¥ CPU Difi 5 DHIFR & Ek %
FICEICRE T ADRERDH D F5,

e Ky FUY—RL—HLT, HEX PostgreSQL X EVY T XA —X—ZIEELET (VM =3
I YDYFVATITI XH-LUTFESH),
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https://kubernetes.io/docs/tasks/configure-pod-container/quality-service-pod/#qos-classes
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* nodeSelector ZfEH L THEH ) — NIZT—EAXR—ZAH—N—FKy N2ty F7v FLET, API V
77 LY AR—=YD “affinityconfiguration" V Y — A D [nodeSelector| B XU ltolerations| 7 4 —/v
FESIRL T I W,

RD<=7 =z A FDlZBBETEET,

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

name: postgresql-resources
spec:

instances: 3

postgresql:
parameters:
shared_buffers: "256MB"

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

storage:
size: 1Gi

FEoflTid, 256MB OfET shared_buffers X A —X—ZIEELEL-2FED, T—ZXEFyr vz
T % 72T PostgreSQL H— N—HHICEID Y THLNERXEY —DE (ZD T XA—=X—DF 7 5 /)L MHA
. RSN TOWARWVER),

shared_buffers DZ 4L BHMHEIE. AT LADREY —D 25%TF, il : shared_buffers 53256 MB O
BE, Ay 7T FORXEY A XOHRE(EIZ 1GB TT, Z4Ud. Ky FRDFTARTDa > 7 12 Kubernetes
PHICRET 285N IGB DX EYDDH LI 2EMKRLE T, HIRFEBOICEMEL 29, FElCOVWTIE,
PostgreSQL K & 2 X > + @ Resource Consumption £ 27 > a2 Y ZHIRL TL X W,

412 FEE—F

Dt 7> a rTld. PostgreSQL 532 DEHLHAKIHIC Kubernetes 27 7 A X —TIEIH S % AIREMED & % FH
mREESF VA OME LR L £7,

BE: BELTWAEEIFUINZOELIZ Y a v THAZIATORWES., - eXBlzonTi
T CIZEDBIZHAZ L TL X W,

412. FEE—F 59



https://www.postgresql.org/docs/current/runtime-config-resource.html
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4121 XA NL—FERE

FRL—&—1Z, PostgreSQL f Y AR VAT LIZ1DODPVC %4 > AX > Z{L LT, PGDATA 2> 7 >V
PRELEY, 772X —DOFHALAIZ . spec.walStorage DTEE X N=HE. WAL A FL—YEHHD 2
ZHOPVC I rbYa=rr7dnET,

ZDEIBRATL—YHEBIZ. RD 2 ODEEICHEAHDOEDICHREINET,
o XHET % Pod 2 —H —I1Z ko CTHIRENZGE (BXUH LW Pod AEMEREINET)
o XHind 3 Pod DiHIBREN. BlD /) — FTRF T a—EdNie &

FRL—ZXPRED PVC ZHEAALAEWESI2T 3121F. Ry FEYIFET 3E1I2 PVC 2 HIBRS 2 HEps
HHET, ZOEDIZ, RDavry REFHTEEI,

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

FRR: EHO WAL RV 2 —2218E LGS, 2070t XHFICHIBRT 2 0ERXH D 3,

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

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 IZBT 2Ky Nld. ROFETKRKKT 2[R H D £ 7,
o Ry FZ—H =12 & o THRINCHIFR X 172,
» postgres I > 7 F O readiness 71 — 7 HEML 5,
* postgres 2 V7 FDIEE T — T KL £5,
* Kubernetes V—A—/— KB FL A YENFT,
e Ry RWRF Y 2—LEINLTW5 Kubernetes 7 — 1 — / — RIZPEENFEET 2,

INSHDEEZZNFN. Cluster ¥ ARV — X —DEHE T 29—V ARCELRZIEELSEZFT,
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A—H—ICE>THIFRENAR Y B

FRL =R —IZHIRDPEAZNE T, Cluster IKET 2 LWVWAR Y RiE. BEHFD PVC 235 2 55 3B H
HLT, ZhDANDEGEEITSAIVDYEANY 77 v 76 HEIICER ST E T,

BE: Pod ZEXMNCHIBR L7355, PodDisruptionBudget R ¥ —I3BHINEHE A,

HEEEIX, apiserver IBHIEINS 23T CICHELE T,

Readiness 70— 7 D%k
3EKHTZ L, By NIZERPTEITOLAVWL RSN E T, Ry FIZ5 &= Cluster D—FTH D,
FLOWERY FIMERLE N ER A,

KBDFERZEETEZWEEIE, Ry F2FHTHIRRTZ X3, 2hlBoBEa, Ky NIZEESMER
L7z ZICHion— L2l LES,

Ta—7n3ERKT 5. HEBEXEEL T,

Liveness 7O— 7 D5

3MKT 5 2. postgres 2> T HIFKRM LIz BRI E T, Pod X5 ZH = Cluster D—EBTH D,
kubelet (32> 7> —Z2HEHL L5 LEd, RUOFRERZEIETERWESIE. Ky F2FETHIFRT
EE3N

Tu—7Hn3ERKT . BOBENIEEL XTI,

J—h—/—FHBFLAYENELE

Ry FIdv—Hh—/ — FbHlREh. — 205X N %3, nodeMaintenanceWindow /S X —

X —D reusePVC A 7> a UMW off THEZINTWAEA. HILWERY RZFZAIVDYFENY 77 v

v Uiﬁétﬁé? H—) —RIEFRENZET (FI7AN b  XUTFF AT 4 Y Fufidon., 2R D
mai Off)o

PodDisruptionBudget &, #EffHITETVWRVIAIDR Yy FRHB2GEE, Ry RO T b 2T 255
HhHET,

ER: reusePVC 23 “false® ICRRESINTWEEE, PV INA VARV AT FAR—=ITED /= FDRL
A4 VPl &% 3, Kubernetes Upgrade section S L T L 72X\,

HOMBE R, apiserver IBHIENZ T CIIHELE T,
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J—h—J— KOEE

J — RICEENFE L2729, kubelet 13 liveness 71— 7'¥ readiness 72— 72 TLEHA, Ry K
X, ZORPEDREEDFERFIZN LT Kubernetes 7 5 A X —EFEDHER L 2B RICHIBRHICY — 7 &
NF ¥, Kubernetes 7 7 A X — DN FIEIZ L o T, Ry ROBLENHZY —E AL HHIBRENZIGE0H
D ijo

HLOWRY RiZ, 75AVDYHEANYy 77 v T2 3OV —Hh— ) — RIHER SN % §, Kubernetes 27
FAR—TDEDNRTRA—R—DF 7 4 )L MEIZS5 5T,

tolerationSeconds D%ICHOBENMTHORE T,

4.12.3 BCEE

BENFELRY RBRRZXUANLDES, Ry Rl -r P —ERXRB I F-ro b —E A0 5HIREINE T,
Ry FiE EHATEERGEEZD PVC 2EH L THEH SN E T, ZhAoGE. HLVERY FIZBTE
DTITARVDNY I Ty THBIEREINET, Ky Fik, BEPTELS-r¥—ERE -ro$—ELRIZ
HEBMENET,

ENRELERY FATI5A4 <) DFA, ARV —KX—1FRA T — X A ready CL AV r—>ar5 2
DRNDT 7T 4 TlRy REFMEIE, -tw b —ERERA P PLET, BEBIRELEZRY Fik, -r
P—bERABLF-tw F—EADLHIRINE T, MORZ AL IEHLWT T4 <V 2o OEBERMGL

3, LD T A<V IiE, PVC BFIHAIRERGE. pg_rewind ZEHLTH LW I I 4 <V AL 73,
Z5LRve, HEDTIA VDN I 7 THHEFHLUWAR N, DEREINE T,

4.12.4 FENA

NECINTORVEE DG, FETHEZ MRS 2DENDHL55HHD £,

BE: COX54BAE EDBIZYY =7V VI F— DR EIRL LICFIRELZFTLRVWTR
ISR

FRL—=R—DNN—=T 2> 1.11.0 256, XD X SIZ cnpg.io/reconciliationloop 7/ 77— a v &f#
LT, #R L 7= PostgreSQL 27 7 A X — T )L — 7% — RTINS TE £ 3,

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

cnpg.io/reconciliationLoop (&, HIDDEEZA- T, HER/BERZ2REEOME—OHIRNICHEH T 2 XL
HHFEI,
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Z2E: o7/ 7—YaryERoNHBOAGHL, BRAFEENMET LESHIBRL T EX W, &
D7) F—2avwlIRAR—IIETE, ARL—FX—B Tzt —N—RrOACBEL <L —
TarvEFITTERILDET,

413 O—V>I7v 75—k

ARV—=Z—=F. 77V 75— arDFTHICT 7 AR —THHEN 5 PostgreSQL N— a Y2 EHETE
IR

BE: PostgreSQL ¥4 F =V V—=2AD7 v 7L — FOANPYR— P ENTVET,

n—1Y 27 7y 7L — REROGE B NE T,
o 2 —F =97 5 AKX —(EED imageName JEHEZEEL 7,
* PostgreSQL MR DZEHE I2Id, HEHZEH T 20BN DH D 7,

o Cluster .spec.resources DfEDZETH

AKS TOXKEERY 22— LBRDY 4 XDLEH

FRL—Z—HDEBHINE. Ry FBERDA LV RAIVAIR—Dv—2RITTBILSICLET (
in-place updates are enabled % F& < ),

FRL—& =X, —EIZ1 2D Pod TITXRTDOLFAUFHIDT v 7L —F2HIEL. U 7ABRDED
LOLEBLETS,

TIA4=VE, Ty IS —RITBAEEBED ) — FTT,

0—Y Y HEHNIMEERATRET, ERICHIET 222 % (unsupervised ). ABDONAZLEL T3 8
HTEZ T (supervised ),

7y L — FTid. F— X ZEERE 312 CloudNativePG @ ID PMFFF XN EF, Pod IZHIFEX . HE
WIBCTHEL PVC 2 H L WA X —I THEERINET,

u—Y Y ZEHFFEIC. B —ERAZYFRAL Y MIZIREZ—DRAT— R A RT3 & 5 1CBE§
3720, 7V r—ya idBEHHFOD /) — FEREHTEET,

4.13.1 BE1E#H (unsupervised )

primaryUpdateStrategy 7% unsupervised KREINTWBREHEE, u—VY Y 7EH ot 2k Ku-
bernetes IZ & > TEMI N, BRICHILINE T, LIV Ty 7L —Rand e, #IRL-
primaryUpdateMethod #ENR T I 4 < U THIAENE T, ZhDBT 7 41 FDBEIHETT,

primaryUpdateMethod 4 7> 3 iE, ROVWTNLDEEZZIFANE T,

.+ switchover : 24 v FF — S—H{ESEBINCEITS N, ROTLENIL T DEFHLOE—
FFPI7A4=VELTHREL. MEIO T 74 <V KRy F2d vy FETYYLET (F741 1),

413. O—V>I7v7FTF—+h 63
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e restart : AJEETHIUE, 94 VA VARV ARETINTWEEY FOHEHEHZ2EITLE
T, ZNLANDGE, HEFHERIZEHRIN, 24 v FF—N—0FTINET,

HHHEIIX, T—ER—2DFEEDY —27 1 — F, RPO ¥ RTO DEMH:, PostgreSQL 7 —F 7 7 F ¥ B
HEXINTVENEIRE, W OPOBERIKIFEST 272D, TREOHHIEDH D £HA. 12

FEE. PostgreSQLIZ T T A RV/I AR NA T —F T 7 F ¥ DT —ERXR—RABEMI AT L THSD7H, B
W7o REBRINCT TV r—2a DRI YR L2ERLET, AV TFAMTERBINESHER
D 1 21F. Ry F2FT LW PostgreSQL 2 Y T+ —A X =Y %Xy > a— R 25DIHhHh5KHETT,
ZHuE. Kubernetes 7 7 A X —DRE L HARIC L > TR D £9, switchover XY v Kk, FaE— b
ENFZAVARYANRAY T F—DR =T 9 b A R=I =V a VEFIZETLTVE I ZHERLE T,

KD DT, restart XV v R, 794X VEKRY FT 2y bRV LAERIIFVSVLIRA MU 6A
R=V% Ry ou—RFTEREDRHIGERDHNET, T—ERN—RAZ->T, v—V Y7EBHFIEHDO—
e LT restart ¥7z13 switchover Z {3 2 D REH 5 0 &M 3 2 DIEHKR7ZTI,

4.13.2 FEEH (supervised)

primaryUpdateStrategy 2% supervised iICEREZNTWVWEIHE, IRXTOL TV ANT v I 7L —F &
BRI =Y ¥ 7 T a0l s £9,

D7z —RE FH}AA v FF—N—F73A ¥ L - 2HEHOVTOUHLTOAE T TEET,
ROTFETCAA v FF—N=% Y F—TEE T,

kubectl cnpg promote [cluster] [new_primary]

RDaxry FTHEEZ PV AT—TEET,

kubectl cnpg restart [cluster] [current_primary]

FEANCOWTIE, cenpg S LTL X0,

414 LTV r—3>

YL 7Y 7 —3 3 >3 PostgreSQL DFRAD 1 D TH b, HARKDMHBO B L P 2t pa >
TXFAMCTT—XEEHT 57-91C PostgreSQL ZER L/ HHD 1 D TY, EWXEITHELEHRT 5720
WHERHZALZYEL ) r—2aryTidk, iV EHY -0 —-FORF =17V e, 74U 0
S5D—EDIEEDLF 7 —RFHTEET,

EFE: 20Ok a Tl FU Kubernetes 7 7 A X —TEMXNSF L Cluster VY —ZANDL 7V
r—2a iZOVWTHHL %3, #7225 Kubernetes 7 7 A X —[TH. RHlD Postgres Cluster V) > — XA TH
I ZHECOVTUE, LTVAVZFARZ— 72 a 2SR TIEEI W,
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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
5Z2IWZLEL%,

Kubernetes DFHFETIE. ZAUIRXA ML= LARILDL T r— 3> 3B, 7705 —oa>vL
NILDLTVr=o3y 2ENE 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) TEFSIvHFZaryL~L (RPO=027 5 Z&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

MEINTVWBIFEE, ARV—ZX—ZHA 7 7 AZX—HNDITRTOL TV DL F Y r—yaryAay 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

75 AR—THEN ANy 77 v TR N TWBYE . CloudNativePG X #EEHT V H N U FIC
restore_command ZHIH T2 K52V 7V A2 FEBRNCHR L 3, ZOHE. PostgreSQL (FA bV —
IVITVIVN =2 ayENLE WAL DIADBKRBLIzE Z3NWDOTH, 74— N\v I FTvare
LTWAL 7 =44 72EHTE XS,

4144 EHAL PV —> 3>

CloudNativePG %, minSyncReplicas ¥ maxSyncReplicas I3 2 DDA T2 a v BN LTI 4—
SLR—ZADEEAR M= JL TV 5= a > olledR— L TWE T, Zhbid, FICHAR
R TRINBZFAMRAZ AN, LT Y HDOHTT, HEBEOBHWT, ARV —&Z—3HIZIhs 220
EZEHATRER L TV DO LT, 74+ —F 224 L E5,

BE: 774V NTE ALY = a VIZMERARER SR TOL 7Y A 2 HERNIERL £5, 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
FEXNTWEHA), minSyncReplicas ¥ maxSyncReplicas D FHEE XN T W 5355, CloudNativePG
' PostgreSQL @ synchronous_standby_names # 7> a2 ¥ & XDEICHEINICEH L 3,

ANY q (podl, pod2, ...)

#FZT:

eq . ARV —Z—DPHEMWICEHHEL 2B T ¥, 1 <= minSyncReplicas <= g <=
maxSyncReplicas <= readyReplicas

e podl, pod2, ...k ZI7AX—NDFTTOD PostgreSQL Pod DV A F TF

I

= =%
=1
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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—ZADFAMILV 7V Fr—>a Y EIEEL. WAL L a— R332 b ) XA MNOERI N
BORHARZ N ICEBIENBETEFS oY 7 arnaly FRHFEIEE T,

BE: ARV —X-R@RHIL TV - a YREEOHHI LD b ACBEEZERL £33, 3 M 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)) HEFFDO 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
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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,

« TSATVUHARXRAY L . SATHA TN FIRAX—DIRED T 74 VI X > THBICEMX
N ARV —I LV —2a v THEDAR AL ISy T2 BN T 2L 7Y
F—aYAuy b, ZDEIBATY MNITITATVICDATFEELE T,

« 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 TEA IN/-C DOKEEIZ. B TEMICTEX T, HAIT

ReplicationSlotsConfiguration
ESILTLZI WV, R, FRA T Y a VIO THEICHAL £ 3,

.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,
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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,

414, LTV r—>ay 69
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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,
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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,

7ARR: 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 L 72 BRERE VP — L AZMHHL 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,
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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
ZWTNA ¥ R ENFZR— bk “9000° T Cluster]P* 4 —E 2 Z/ER T 20ERH D 5,

o1 :

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

- port: 9000
targetPort: 9000
protocol: TCP

selector:

app: minio

g4,
El=K

ZDRFaXY FEFENTOVBRATIX, Kubernetes DN D MinlO Operator (&7 — b v = A
REZYR—PLTOVERA, 2D, Kb DIZ deployment ZEH L %3,

=

MinlO ERTIX, 77V FA L=V OERBEREMEHAL TA IOz b2 VE— My N7 v -
RL. N 279 P75 ALEROEFRIZYL—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

CloudNativePG, 1) —X 1.17.1

(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 FIF. AL —7Hhu v v 4e
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 1 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 ISON 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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https://cloud.google.com/docs/authentication/getting-started
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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: 2020-10-26T13:57:40Z
Events: <none>

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

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/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: ACCESS_SECRET_KEY
Name: minio
Server Name: pg-backup
Started At: 2020-10-26T13:57:40Z
Stopped At: 2020-10-26T13:57:44Z
Events: <none>

MEEZOBEHETIZ, A—RN—a2—HF -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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https://pkg.go.dev/github.com/robfig/cron#hdr-CRON_Expression_Format
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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, PRLEEHSHILITWAL 7 7 A VAL HNTT —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 AR 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,

4.15. Ny o7y T AN — 81



https://www.postgresql.org/docs/current/runtime-config-wal.html#GUC-ARCHIVE-TIMEOUT

CloudNativePG, 1) —X 1.17.1

PostgreSQL 2k L TA VAR VAR X =V % — I Lo TBUC 7 — A4 78N TWB WAL D7 —7H
A THRERTIGE. TOT7—hA TERFEENRAT —XATH NEINE T,

4.15.5 Y AN —

792X -0, BIFDI 5 AX—TIE 147 —R ) TEITENEXA, 7V PR L —
DTy Ia—REINT =R 2FHLT, ENER LNy 77y THhofil vy I RAX—%2T—h
ATy FTEET, AL —&—{%, barman-cloud-restore ¥V —/L (R—ZNvy 77 v 7H) BXU
barman-cloud-wal-restore Y —/L (ERIZJH U TAiH|HKR— b2 ETL WAL 7 7 A )VH) Z#H LT,
kA =T - L PR

recovery 7— R X LSy T XY Y ROFMEFIEICDOWVWTIE.
Ny 79 TIPoEDT—MRALZ7 v 7 Crecovery) <\v 77 v IThHDT—MRA L Z v 7 (recovery
) > ESBRBRLTLIEEWN,

NERTIE, ARV —Z =3 LW I AX—DE]RPIDA Y AR A init AT F—%2MA L, init 2> 7
F—EF T2 PR ML =MDy 77y FOEIBZEBBL £,

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 URBEEFNBLENDDET, 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
TDOR=T7 2 A MDO—ERTHLA[RMNDH D, FEINTT FARX—DR=Z Ny 77 v 7 WAL 23R

FXN 3 recoveredCluster E WO EH DA L —INRry MZH LW + LX—2ER L £7,

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

4.15. Ny o7y T AN —
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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 sXE

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

4.16. PostgreSQL :XE
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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, TNHDNTAXA =R —1F IELWWAL 7—=HA4 7L = 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,
EHETEZFEHA,

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> 2 Y &7 7 # /)L b TZ®T T,
shared_preload_libraries DA ¥ 7 ¥V %2+ —N—F5f N TEXF T2, HEMEKD Postgres L —
PF—DENZDF T a v 2RHT2Ie2BEDOLET,

BE: {HEINLIA T I VDREOLLRVGEE, = "= FEENKM L. CloudNativePG 1% H CETE
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
AT aroarFyyZERINCERTE XY GEiCOWTIE, UTD YR—2 RILREE £ 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 HENICEML 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,

ROFDOIKFED & 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. HHED PostgreSQL 1 ¥ > VHEEEZ M L Catliet v o a v BE W/ EREA TV =
7 NEEr I RRELE T,

CloudNativePG (3. PostgreSQL ¥ 5 X2 —T®D PGAudit 07 %&EBMIDDRA T« TICHR—FLTWL

£9, FHICOWVLTIE.
PGAudit O

ROBIDHFED X 512, pgaudit. TIHE B 7 X —X—FRBRIBMNT 2 2212k D, pgaudit ZEHX
ICTEET,

#
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%EFEATL T, PostgreSQL I > 7 FNH 5 SHMMAX /SHMALL 2R CE %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

WRETHIEHRLTVWET,
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—

X, 2 —3—7% Webhook i L TERETERVWELSITLE T,

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

* allow_system_table_mods
e archive_cleanup_command
e archive_command

e archive_mode

¢ bonjour

* bonjour_name

¢ cluster_name

e config_file

e data_directory

e data_sync_retry

* event_source

e external_pid_file

e full_page_writes

e hba_file

¢ hot_standby

e ident_file

e jit_provider

e listen_addresses

¢ log_destination

e log_directory

e log_file_mode
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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

4.16.

PostgreSQL % 7E
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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
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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 &, Ky 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,

4.17. ARL—2—8E 97



CloudNativePG, 1) —X 1.17.1

4.17.2 ARL—2—1BRT Y TDEE

IR oflcid, % TEMIMNS Cluster A 7Y 27 M Xo TEREINS Y Y =R ko TREEKZI NS 5
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, BTEMENS Cluster #7027 MZXo TERENZ Y Y —RIC ko THEREIND 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,
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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 RBRETEINESL, KDESICLTIYTFFNHNT 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—2  EHERE 2R (Kubernetes ZEfTLTWARZA 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—
ANR—=RAT =7 8— FIZHRINTVE I 2R LTIV, FAbDT7 FoAA R BN fio
BREDY—=NVEFHLTRA ML =Y %ERYFv—2 L, RIZ pgbench ZHHLTT —XRX—X %RV
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 DT =<V RAZHET 2 LE,. F—RZR—2AMRFEHET 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

HOERZHERAL T, ERENZPVCETFT 74NV FDRA ML=V 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 OEFEZAADHHIF 5N 5 Z 2137 <, PostgreSQL 774 < UDIELL % v b
Xy VENET,

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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(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 § % 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— }§ 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 2R 2 —LHEER Y E—F LTORWESTS, AL =YL TH LW PVC 2
HODYTCTOLoT—ER—RERENTEZ2I12&D, HIOPVC T JAX—2HERTEEST, ZORME
Z. Z5RER—ICEBD ) — FREENBGRICOAETTEET,

ZORE, ROFEID X512, resizeInUseVolumes 7 J ZFZMINZ 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—YEHHO PVC B FEET 255

$ 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 EDOIRVEREZ T ) T —>a v BBIRTEE T, RIS, 757 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
FHICH 2Ry RIZEBENET7 /) 7—2a v EREoIMNT AR —5HIBRENTDH, TR —&X—
FREE T 20 Y — 2005 HEIICHIBR L £ A,

420 E=RIV>J

4201 1V RARVADEZ=ZRI VT

AR —& =13, PostgreSQL £ Y AR Y AZ 12, R—F 9187 Tmetrics ¥ \5 HTTP %41 LT Prometheus

FARL—=Z—DF DX ) v 7D I AR —% BB L F T, FRL—& =121
BEREESINIEARN) Yy IEY R &, 1 DL ED ConfigMap F7-1% Secret

VY —2Z2NLTCEMDZ Y2 ERT27DDEEITHRBI O I AR A XA[RER S AT LB L
TVWET GEEHlicoVWTiE, UTFo A—HF—FFZDA M) v o 25R),

BE: N—Y a3 1.11 LI, CloudNativePG (XBLIZ “default-monitoring™ & FHE415 “ConfigMap® {Z by default
a set of predefined metrics Z A A b — L L TWVWE T,

AR URDO TOVRAR—=FESNEA NI v I ZBETEHERL7S a YOFIBEIE>T, T AKRK—FX
NEA V) I EMETEET,

PostgreSQL THEITENZ TR TOREMR I TV IIXD L BH T,
e 7bhIvy (ZZYZEWRLIDODIFIHF I ay)
e pg_monitor @ — )L TCHT
 application_name % cnpg_metrics_exporter IZi%E L THELT

o 2 —#— postgres ¥ L THELT

pg_monitor O—JLDFFMAIC DL TIE. PostgreSQL
documentation ® [F 7L rDa—)L] €73 ary#SRBLTLEIWN,

F7FNETE, Z72VEROO Yy ZIZHE-> T, Cluster VY — ZADFEE X7 bootstrap XV v K
TERINEZAA T —=ER=RIIH L TETEINE T,
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https://www.postgresql.org/docs/current/default-roles.html
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e initdb 2 : 7 =V lX initdb.database. FIIEEINTVWAERWESIX app KN LTT 7 %
N THEITENET

o recovery Zffiffl . 7TV 3 recovery.database. F/IXET XN TWARWIESIE postgres Xt
LTF 74 hCETEINET

» pg_basebackup Zffff : 7 T V iZ pg_basebackup.database . E/IFIBEIN TR WIEEIZ
postgres IZNLTF 7 4L h TEFEINE T

target_databases # 7> a Y TI1 DU EDTF—EZR—Z2DV A RIEETZILICED, HEDLZ—¥—
EBAMI Y IZDT 74N DT = RRN=RAEFIIA—N=F 4 FTEET,

Prometheus XL —%—Df|

Prometheus Operator's V > — X PodMonitor

ZEH LT, FED PostgreSQL 7 7 A X —Z B TE £ 3, 77 A X —%1EL 4§73 PodMonitor (¥, 7
FAR—VY Y —2ZAH45 HE& T.spec.monitoring.enablePodMonitor % true ICFKETZ I LITE D, F*
RU— X =D HBINERTE ST (F7 40 b false)s

EE: ABNICIER SN PodMonitor NDEHEE, ROFEY 4 7V THRL =R —ITX o TH—N—
T4 RENET, DRAXYA XHBRDELRIFEE. LT THML ET.

WED T AKX —D PodMonitor ZFHTT 704 T 2120F. RDOXIIERL, BDEWILCTEELE T,

apiVersion: monitoring.coreos.com/v1
kind: PodMonitor
metadata:

name: cluster-example
spec:

selector:

matchLabels:
postgresql: cluster-example
podMetricsEndpoints:

- port: metrics

BE: —EoHAie, ELWI 7 AXR—DAFIZEME IV EHHLT, LEEOFIZEELTLZEN
(cluster-example Z{EFH L TWVWET),
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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—RAT 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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HIDR=I D 5 DHEE)

# 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: 2V -—EHROX M) v IPRFEOX M) v 72 FEZTIL f VAR VARFA =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 \IZH D EF (X MU IDTI7HIL by b Z25),

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 MZYTILDLSHBNZ—Y (0FED, * ? FRE[1280) 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://github.com/cloudnative-pg/cloudnative-pg/blob/main/config/manager/default-monitoring.yaml
https://pkg.go.dev/path#Match
https://yaml.org/spec/1.2/spec.html#id2786448
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cnpg_some_query_rows{datname="albert"} 2
cnpg_some_query_rows{datname="bb"} 5
cnpg_some_query_rows{datname="freddie"} 10

I, templatel T—AR—RATHEITEINZHEMHEZENC L2 2 T (ZRLINDEE.
AR 7 =) TR ERA),

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 U (Prometheus PostgreSQL T2 2K — X — DL ¥ D HIED
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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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 ARL—2—DER

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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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

AVAR VAL E > TZIRAR—bENTZA V) v 7 2BRETZ5EE. 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

421 Ox>J

FRL—&—1%, PostgreSQL 1 7% & LpFEHEH J712 JSON PR CEHERLER T 2 L3 ICEIEhTuE T,
BFERIZTY PVIRIERD T 4 =V EDBHH FT,

e level : B2’ L)L (info. notice. ***)

cts I XA LREVT (A 7Oz KRy 7)

e logger : La—FDXA T (] : postgres F7-1% pg_controldata )
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e msg | EEDXvt—I, /I X vE—I ISON FER TR XN 2551 F— 7 — K record
o record . FE# (logger DFEFHIC X » THENERD £3)

* logging_podName : B 74X Nz Ry R

EE: nJoRIMRFLEHIEIARL — X —OHEROHHINTH D, Kubernetes £ > A b —LD LN
VTR T 20BN H D FF, Kubernetes Logging Architecture D R 2 X ¥ b Z S L TL 72X W0,

4211 ARL—%2—0O%
o7 LU, 7 ar loglevel 2L TY 9 XA X —{I#TIEETE, error. warning. info (&
7 4 ). debug £7213 trace DWTFNNICKETE X,

FEETIE, B2 L3S Y RAZ VRADOREIICOARETE, ETRBICEZETZ I3 TEERA,
75 AR—DRHFFRICYZ 7 AX—AHETHEPIZEEINZGE. CREEVRY FTRELSHLVEY FT
Bk b 9,

4.21.2 PostgreSQL O

PostgreSQL B 7 DT> + VIX, logger ¥ —73 postgres IZRE X 4L, RDHITHBH S 2 iti % 52 JSON
727 T,

"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”,

RDR—=T1ZFKi )
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"detail": "",

"hint": "",

"internal_query": "",

"internal_query_pos": "",

"context": "",

"query": "",

"query_pos": "",

"location": "",

"application_name": "",

"backend_type": "startup"
1,

"logging_pod": "cluster-example-1",

WHEBHTIZ, ARV — & —1& PostgreSQL CSV 1 ZTERUTKAFE L TWE T, CSV log format DFEHHICDOWT
¥, PostgreSQL D R ¥ 2 X ¥ FEZ B TL X0,

4.21.3 PGAudit 07
CloudNativePG &, PostgreSQL 27 7 A X —T® PGAudit A7 %FERHIDPORA T 4 WP R—F LTV
S

BT Z v, DB pgaudit T A —R—% T 5 AR —DIEMD postgresql 7 > a VBT E Z
eI TY,

BE: shared_preload_libraries \Z PGAudit 7 4 77 ) BT 20EEH D ¥ A, 74 77 Vi post-
gresql # N O “pgaudit.* 2T X — X — DIFAEIZEEDWT, CloudNativePG 12 & - THEIRNZEM S L E
o ARV =K =X, shared_preload_libraries 7>&>DZ 4 77 ) OB HIERZMHE L TEHRL 3,

FRL =KX=, 7 FAX—NOBHRHAEER TR TDF — X RX— X CHEEEEDER L HIBE DTV E T,

EE: CloudNativePG &, i e ZIAND T 7 AR —HNDTRTDT —X~X—AT CREATE EXTENSION®
$ X O DROP EXTENSION® v > R2FETLE T,

THUE, BERXNTMEAT pgaudit AT S PostgreSQL 13 Cluster 771 A X ¥ + DT,

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

RDR—=J1ZHK )

126 FA4E ZDHARICDOWVWT



https://www.postgresql.org/docs/current/runtime-config-logging.html

CloudNativePG, J1)—2X 1.17.1

(BIDR—T 5 D x)

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

PGAudit iI2 X o TIRENSZEEECSV Ry U, BD DITRTORZ L FEERICHENT X, JSON FER
Tstdout ICV—TFT 4 7T ENFET,

» .logger I pgaudit ICERTEXNTWVWET

o .msg ¥ record KCEREXINTVET

e .record IZlX, logging_collector B 27 X [EffIC, XNzl a— FRENEFENTVET,
UFoflzZRL T ZE W,

"level”: "info",
"ts": 1627394507.8814096,
"logger": "pgaudit",

"msg": "record",

"record": {
"log_time": "2021-07-27 14:01:47.881 UTC",
"user_name": "postgres",
"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",

RDR—J1ZHi )
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HIDR=I D 5 DHEE)

"class": "READ",
"command": "SELECT FOR KEY SHARE",
"statement": "SELECT pg_current_wal_lsn()",
"parameter": "<none>"
}
1,
"logging_pod": "cluster-example-1",

La— FDK T 14— ROFEIZOWTIE, PGAudit documentation 22 L TL 72 & W,

4.21.4 zoftonOsd
FRUV—R =L ZDA VAR AR X > TEREINZTRTOE NI ISONTERTH D, logger IXZFN5H
PERLE 0 RCIGCTEREEINET, LA > T, AlERTRTOD logger fHIZRD B H T,
* barman-cloud-wal-archive : barman-cloud-wal-archive %5 E#%
* barman-cloud-wal-restore : barman-cloud-wal-restore 25 E#
e initdb : initdb OFETH S
» pg_basebackup : pg_basebackup DFEITH 5
* pg_controldata : pg_controldata D177 5
e pg_ctl Ipg_ctl ¥Tavy FOETHLL
e pg_rewind : pg_rewind DFEITH 5
e pgaudit : PGAudit #5IRFERE D> &
» postgres . postgres f Y AX YA/ 5 (msgld record ¥ I1XE7 D £73)
» wal-archive ! f VAR VAT A —Y v —Dwal-archive 4 7a~<> 5
* wal-restore : f VARV AT X —Y ¥ —Dwal-restore ¥ 7 A< Kb

IR DMEE % FFD postgres ZFRE, MDD IR TOETIZ, RIICHREINEI TR —TEINzXA vE—
DI msg BREXNE T,

4.22 SFEAE
CloudNativePG 1. TLS iFHIEZ %A 7 4 WY R— b T2 XIS TVWET, Cluster ZHET
21213, ARL — R IR ETT,

o F—N—FRILE (CA) FEARE

o = N—FRRERIC X o THEHA I NP — N — TLS GEIHZE
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« 7947y it RREAE

« I A7V NRRERIC X o TERENZA N =0 VLTIV —arr o4 7 MitiAE

AR 79AX—THHINBZITRTOS—2 Ly P ZOEMHIRIZ. 752X Z—DRXF— & XA THEZR
TZ%9,

CloudNativePG (& TLS GEFHEICEI L CTIER ISR T, EIC22DE— FTEHEL X,
1. **operator managed**

DREAEBIR R AL N TETA R L — & =12 & o THERNICER X4, CloudNativePG
KXo TR E N CA ZERI L TEASNET

2. **user provided**

CRERHFE AR =R DA TER IR, IR —ERICI =Ly b2 LTA VE-F
SN F F-CloudNativePG (X H%7 H & % cert-manager ¥ & L3 (LITFOHZ2SIR)

AEIAE O —HBD A2 CNPG OAVERTHEMENZNA TV y 7 Tu—F BT L5 HTEET,

4.221 ARL —2—EEBE—R

F 74V ETlE, ARV =X —ZHE—0FARmEER L. 77472 2P —N"—0D 5 DFEAZE A
LET, ChoEEFNCEEBIOEHRINE T,

H—/\—LRAE

Y—N—CA>—JLvh

AR =X —FHCEH CA ZER L, ROF—2Z3LNHI -7 Ly MITRFELE T,

e ca.crt [V —N—FEAAEOKEEICHFRA N3 CAFEAE, 774 7 > b OEHiXFH T sslrootcert
*LTHEREIE T,

» ca.key ! ¥— \— SSLEFAZEICHEINCER T 27 DICEH IS ¥ —

H—N—TLS>—JL vk

FRL—&—1, EREINEEHOESYL CA ZHH LT, &4 7 kubernetes.io/tls O Secret IZfF1FE X .
A VAR AT X 5T ssl_cert_file BE U ssl_key_file ¥ LTINS XI5 Il TWa 7
B, 7747 bHPID ZMGEEL TERITHEMRTEET,
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H—N—DOE DNS £

F7 3L FDOABNTMA T, ERE Nz —N"—TLS > —2Z7 L v F D—FEZ 2 5 DNS H— N— DR
PIRETEE T,

347 MERE

aul

i

7

\J

172FCAS—TL Yk

F7 3T, b= "—CAFLCHOEBSL CAPRFEHINES, 7V v I7imE, BLHLEZ 4
7Y MIHZEERIETE S L5112, TRNTDA VARV AT ssl_ca_file b LTEXINE T, I R—
FEF—RBREILS—27 Ly MIREEZ N, kubectl cnpg 75 74 VI ko THEREINTZZ 54 7 > Ml
BB T A-DIEHEINE T,

254 7 > b streaming_replica SEBFE

\J

FRL =2 =%, AR EIN-HEEHS CAZHHL T, 21— — streaming_replica D2 7 A 7 > Mk
EH 2B L. XA 7 kubernetes.io/tls ® Secret IZRFL T, TOFHETEER. 734V ARV
AWZERITHEHTE S LD, LY I OERCTFHIT ssleert B XU sslkey & LTHEINET,

4.22.2 31— —iRBEOFHAZTE—F
B —N—iIAE

RENZIG U T, 2 00H — N—ftHEZME L., SEAETR—Cv—OflR Y DRIEDa Y R—> b &
FHLUTERTAZEDTEET, 7 IRAR—IIHRAR LY —"— TLS SFFHERZFHT 2121%. XD
X —R—BIEETINELDD FT,

o serverTLSSecret : ¥ — 3— TLS iFHHE % &3 kubernetes.io/tls X A 7D Secret D Hij, FEHE
D tls.crt F—2 tls.key F— DM AREEINTVWERLERDH D 3,

e serverCASecret . ca.crt ¥—7% & Secret DHHi,

AR ARLV—ZX =1, 7747 FFAZECEET 22200 — 7Ly MRS EHREERB X OEBEL
9,

A: ConfigMap £ —27 L v b EA VAR A X o THEHBIIH Y 0 — F LEEWEEIX, F—
cnpg.io/reload TZ )V EBIITE £, ZHLINOEEX. kubectl cnpg reload %7 2= > REHHLT
A VARV ARV — RTERENRDHD 7,

FRZHNTONTIE, UTFZ2BRL TS W,
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|

RD7 7 ANDDDE LET,
e server-ca.crt . #— V— TLS FEHFICEH L7z CA DA,
e server.crt @ ¥ — \— TLS AFHZE DFFAE,
o server.key : % — 3— TLS iFBHEDOME * —,

CAREEZ &Y — 2 Ly MR L £,

kubectl create secret generic my-postgresql-server-ca \
--from-file=ca.crt=./server-ca.crt

TLS GEFAEZEH L T —2 Ly FRERL $7,

kubectl create secret tls my-postgresqgl-server \
--cert=./server.crt --key=./server.key

oDy —2 1Ly N EBRT 5 Cluster Z/ERL £5,

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

HLwr 72213, Rtz d — N—GEE 2 TLS A L £95

SEERE R R— T v —Df

EEAE Y R —2 v —Df ZEH L THCES CA ZRE L, %72 TLS ¥ — N —fEAEF 24

S % RIS 2 M H 2B 2 RITR L £9,

apiVersion: cert-manager.io/vl
kind: Issuer
metadata:

RDR—=J1ZHK )
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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:
name: my-postgres-server-cert
spec:
secretName: my-postgres-server-cert
usages:
- server auth
dnsNames:
- cluster-example-1b.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 ¥ WO ZAIDT —27 Ly M, DBERITRTD T 7 4 L% &L cert-manager
WKEoTHEREN. RDEIWCIZFAXR—ILBRTELT,

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

RDR—J1ZHi )
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serverTLSSecret: my-postgres-server-cert

serverCASecret: my-postgres-server-cert
storage:

size: 1Gi

cert-manager ZfEH L TH—N— 7 54 7> DD CA LAEHIFE % cluster-example-cert-manager.yaml
BE~Y=7 2 X FCEHT2ER2RHEROT 2 NTEET,

73147 MEERE

aul

BEICGL T, 22077072 MERAEZRMHL. SAEYR—2v—0f ®

hashicorp vault

BREDBMED Y R—2V P EFHLTERT A D TEES, PAXLCARBHLTZ S X&%—0D
7547 Y VAEBHERMEE T 21213, RDONRTIRXA—R—ZIEETIVLENHD 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—DMABEFTN TV B HEN
HYHFET,

» clientCASecret : 7 74 7 > MEIAEDOMEEICHFH X5 CA D ca.crt ¥ —% & Secret D,

IR AL —&—1F, = N—FFHEICEE#ET 2 200> — 27 Ly MR EHEEERBIOCEHELE T,

AR 79 AX—IT 747 b CAMEREFHIETZ W=D, kubectl cnpg certificate ZFH LTV 5
A7V MEAEZER T EE A

FA: ConfigMap £ — 2L v b EA VAR A X o THEHBIICH Y 0 — F LEEWEEIX, F—
cnpg.io/reload TZ )V EBIITE £ 3, ZHLINOEGEX. kubectl cnpg reload %7 2= > REHHLT
A VARV ARV — RTEIRENDD 7,

SEEAE R R — Y v — D)

TITiR FBERENFR—Yv—OfIZ ML THCES CA ZFE L, BER TLS ¥ — N —GEHE 2 £k
T HTRICE T 2 flEAHIERL T,

apiVersion: cert-manager.io/vl
kind: Issuer
metadata:

RDR—J1ZHi )
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HIDR=I D 5 DHEE)

name: selfsigned-issuer
spec:
selfSigned: {}
apiVersion: vl
kind: Secret
metadata:
name: my-postgres-client-cert
labels:
cnpg.io/reload:

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 ZHTDT —27 Ly M, DBERTXTD T 7 £ L% &L cert-manager
KXo TERIN, RDEICTIRX—LBBTEET,

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 ZEHALTH—N—C U547 FOEmED CA LitFAEZEIRT 2240,
cluster-example-cert-manager.yaml FLE~ =7 = A MIH D £ 7,
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4.23 75147 > bk TLS/ SSL #fit

CloudNativePG AR L —&X =&, ——fllx 7 54 7> MITOIREF DIEE(L & FRAEDM /5T TLS /
SSL 2T 2 X5 ICkiranTWwEd, CNPG AR — R —%FH L TER N2 7 2% —12id, TLS
7747V MEHEZER L TBHAT 27D 085 (CA) PMHELTWE 3, kubectl @ cnpg 77 2
A ENLT, RRAT7—FEFHTZRODIC2—F —DFRGEHATE 25 LWTLS 7 74 7 > MEH
HERITTEET,

TLS/SSLAEAAZF 2 /M L CRBAE S 2123, ROFEZSML TLES v, ThUd,
cluster-example-pg-hba.yaml

YTz AMRHHLTII9RR—% A YA =L LI 2R LTWE T, B ST XA 208K
WENE, 207 74 idapp EWI L—F—DFE T2 app 7 — XRXN—XZHEMIERLET (20
FRFI1Z bootstrap £ 27> a2 D initdb MK TEETEE9),

4.23.1 #L LGEEAZ D RIT

KD X512, cluster-example PostgreSQL 27 7 A X —TC app L —H —DiEHEEZERTE 3,

kubectl cnpg certificate cluster-app \
--cnpg-cluster cluster-example \

--cnpg-user app

R L CREEZ R TE X7,

kubectl get secret cluster-app \
-0 jsonpath="{.data[tls\.crt]}" \
| base64 -d | openssl x509 -text -noout \
| head -n 11

HiJT:

Certificate:
Data:
Version: 3 (0x2)
Serial Number:
5d:el: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

CEDLEBED, TLS 774 7> baFHEIZ T 7 4L b T o0 HREIO AR & . PostgreSQL D L —H — %41
WIS 2 HifliZze CN TER XN E T, Z4UL. pg_hba.conf ® hostssl T + VIiZ cert il 7% % 15 H
T B72DITHETT,

4.23. V547> k TLS/SSL #&#: 135
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4.23.2 TLSEEAZEZN L IcEBEDOT X b+

iz, CloudNativePG 27 7 A X — 2T AT E I IA T V7 TV —2a v EERLT, 20774

7Y MEHEZT A LT T,

cert-test.yaml X WHRXDY =T 2 A MM, T—ER—RT FTARX=DBETINTVBD LR UCLHTZE

RICT AN 7TV =2 a v BFEHLTTERY FEERLET,

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:

RDR—=J1Z%i )
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HIDR=I D 5 DHEE)

port: 8080
path: /tx
volumes:
- name: secret-volume-root-ca
secret:
secretName: cluster-example-ca
defaultMode: 0600
- name: secret-volume-app
secret:
secretName: cluster-app
defaultMode: 0600

Z D Pod 1%, CloudNativePG AL —&X =2 EH T 52> -7y b2V MLETD,
e sslcert: TLS 7 54 7~ + D/NBHFERAZE
o sslkey: TLS 7 5 4 7 > b iFRAZE O

» sslrootcert : f Y AR Y ADID ZMGET 2 72D X 2% — N — EOFFHEICE S L7z TLS
oAk Jey RIE R &
INBiE, psql (BEX U pgbench @ & 5 %MD libpg X—AD7 7V 47— a ) H Postgres 7 — RN —
AAND TLS WS LR 2 L T 272 DICDERT 74V DY Y — R EERT 272D IfEHINE T,

F7 4L Tl psql [ZBED LT —F —D~/.postgresql 7 4 L7 + VN TAEHEZ R L £ 325, sslkey.
ssleert, sslrootcert & 7> a Y Z{HH LT, libpq ZHEE{LEM DO EREOHZMICKA » P TEE T, LoD
7 7 4 VDORNEIX, kubectl D cnpg 77 74 Y EMHEH L TURNICER Iz —27 Ly beblES R
s

TV r—arerulLET,

kubectl create -f cert-test.yaml

iz, YERL L7z Pod % PostgreSQL 27 7 4 7> b & LT L. fERK L 7= TLS FAZE % {#H L T SSL ##t
CERREEMGEL £9,
Fe BAR— AP — NZHFETZXR L XWCT V= a VORENTETWAZ L 2R TB L 5I1c, #
R TETVET,
Pod ®a > 5 FHNTHFER D bash ZEITL. RELA TS a V2HEHLTpsql 2EITTF322i12kb,

B ERE T2 Z L BERR TE 3, PostgreSQL H— N—1&, HiAHE ZA[REL Kubernetes % — E 2 %/
LTRBENE T, psql a<v Y FERA Y PLT, 2O —ELRERLET,

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();"

tH
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version

PostgreSQL 15.0 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.3.1 20191121 (Red Hat
8.3.1-5), 64-bit
(1 row)

424 7TV r—arh &Y S
77V — a &, [AU Kubernetes 27 7 2 X —A® CloudNativePG 12 & o TR S L7z — B A THIfE
TBHIEIRoTVET,

e [cluster name]-rw

* [cluster name]-ro

e [cluster name]-r

NS5 DY —E Xid Kubernetes 7 5 A2 —IC & > TREICEEIN.
-ref: “microservice™ & A4 F<microservice 2 4 7> TiiBHX N TWAERDORE P 2 EHEL £5,

Evbk: 77V 5= arTIhALDH - REMH L. FED PostgreSQL A > R X ¥ ZIZIEH L L 7%
WZ Rl BEIOLET, BEEZ IAX—OEMPABPICEE I NS AREESH D £5,

IHRHEDHF—LRIE. ROFETT IV r—>ayCHERATEET,
o DNS f#k
IR

PostgreSQL IZ#%#t 3 2 72D DERFIEHRICIEZ, ARV =KX=k TERINZ> -7 Ly P EMFHATE
£,

E&: ARV —& =&, [cluster name]-any ¥\ D LHEIDH DY —E 2 RER L FF, ZDV—E R,
PostgreSQL £ > 2 R ZADMH 2 BT 2 DWW CHEH SN E T, 77V r— a v CHEEHH
FTAZLIEEEINTVWERA,
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4.24.1 DNS &R

Kubernetes DNS #+— P 22 LT, FFEDY—N—% KA v FTEF T, 4L — & —Z Kubernetes
DNS 4 — b 2%ZRQREY LET, 77V —2 a3 ) PostgreSQL 7 7 A X — ¥ R CARIZERICT 704 X
NTWRHE, Y—EROAFZMHL TINZITS e TEE T, PostgreSQL 7 7 2 X — 13l D44
=R D D56, BB service-name.namespace-name Z#HHTE £3,

DNS (&, #REZnsBHTETT,

4.24.2 IBELTH

PostgreSQL 7 7 A X =W EEN LD L [F CARIZERICT TV r—>av e 77 a4 3256, BRIEAK
BEHLTT —XRN—RIHEHT DI DHTEET,

RE

72 & %13, PostgreSQL 27 7 A X — DA H([H pg-database TH2 L LET, 77V — a3 ¥ TROEBEHR
EREHEHTEET,

* PG_DATABASE_R_SERVICE_HOST : #itAND HAYV — 27 0 — FDOFXTD PostgreSQL f ¥ A X > X%
B3I —EL2DIP7 FL A

o PG_DATABASE_RO_SERVICE HOST: 7 7 AR —DFTRTDKRY NRAXUNNA LTV h%ERL TS
H—EADIP7 FL X

o PG_DATABASE_RW_SERVICE_HOST : 7 9 AR —DTSAIVA VARV ARIETH -V ADIP 7 K
L2

4.24.3 TE
PostgreSQL A XL —& =&, 7784 35T XTD PostgreSQL 7 7 A X —IZK LT 2 DD basic-auth
RATDY =Ly bEERLET,

¢ [cluster name]-superuser

¢ [cluster name]-app

=7 Ly M2lZ, FhFR postgres T—HF — ¥ F—AR—ZADFREED L —F—%, RNAV— K, B
K OEEFRD pepass file BEENTVET,

-app BEAETEHIE. PostgreSQL 7 7 AR — Xk $ 267 7V r—> a YT 2 HENH D £5,
-superuser [ZEHHMN TOAFHINS Z IR > TVWE T,

424, 7TV Tr—a h5ERT S 139
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4.25 El‘)ﬂij— U yﬁ‘

CloudNativePG (., Pooler CRD %/ L T, PostgreSQL D d — kAt — 7>y — 2 ki 7— 7 —D
1DOTH5

PgBouncerIntegrationStatus M Llc¥fe 7 — V) > 7% 1A 74 7 THR—=FLTVET,

fliHIZE 5 &, CloudNativePG @ Pooler &, 77V 7 —3 a » & PostgreSQL ¥ — ' X (rw +—¥E %2
) O[NCH % PgBouncer Ky ROFFua A THYH, FMEDRT —F 7L THEEATEERTHED S VT —
BAR—=RATIEALAY— Z{EHRL 73,

4251 7—*F7U0F v

RDXE, PgBouncer IZHD L T —=ER=—AT7 7 ELALAVY—DEAILLID, AL RAT7—=I—-F 14 T7DB
D71V —FD X512, CloudNativePG D7 —x 7 7 F ¥ BED XS WXED LD ZMHAL TVES, 77
U — a3, PostgreSQL 77 4 <V — B RICEHEEK T 2D D 12, PgBouncer D[FZFED Y — b2
WHERTE 2 K512k, BHFEo#EN 2 HAIH LT, PostgreSQL D7  —< > R Y Y — R EH 2 [A]
xEE I,

Kubernetes service for PgBouncer on the PostgreSQL Primary

PgBouncer PgBouncer PgBouncer

Database Access Layer

Kubernetes service for the PostgreSQL Primary

— amm e e o
-—
[ ]

- ~ -
PostgreSQL  EENENENNY PostgreSQL PostgreSQL
Primary Standby Standby

9: Applications writing to the single primary via PgBouncer

Database Layer
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4252 914y I ARZ—k

CloudNativePG 7% PgBouncer 7'— 5 — %533 2 LR #HHT 2 &b MHLGHEE. HlTT,

apiVersion: postgresql.cnpg.io/vl
kind: Pooler
metadata:
name: pooler-example-rw
spec:
cluster:
name: cluster-example

instances: 3
type: rw
pgbouncer:
poolMode: session
parameters:
max_client_conn: "1000"
default_pool_size: "10"

BE: 774 RCHAMIEENDZ 72X -2 —HLAEVWTLES W,

ZHUE. cluster-example ¥ MEZ4L 3 Postgres Cluster V Y — ZIZHIEIC BT 4, GeAHD /&
ABY—VE R (rw, L7235 T cluster-example-rw ) %573 pooler-example-rw ¥ FEIZNZH LW
Pooler UV Y —RAZEM L £,

Pooler (&, Postgres 7 7 A X — L [A] CHAHIZEMIC D 20BN H D £3, T,
latest stable image of PgBouncer 2517 L., session

TR E . 22K 1000 HOERZZ T ANE T, 77 4L b DT =¥ A XZ PostgreSQL [AllF
T3,

BE: Pooler I3 PgBouncer IZ % 7 4 — )Ny VT —EAN—ZADAZHRELET, 2FH. 77347
k2 & XNTAEHELFHND TR TDIRT X — & —i% PostgreSQL H— N —ZHRk XL E 3 ( ["Section
[databases]" in PgBouncer's documentation](https://www.pgbouncer.org/config.html#section-databases) % Z &

LTLEEW),

& 512, CloudNativePG (&, PgBouncer THEH SN MK T » A L2 &L —F — R UCARTIOS —27 Ly
k& HEINICIERL L £ 55
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https://ghcr.io/cloudnative-pg/pgbouncer
https://www.pgbouncer.org/config.html#pool-mode
https://www.pgbouncer.org/config.html#section-databases
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4.25.3 ==Y —=2DS14 717U
Pooler V ¥V — XX Cluster EE DV Y —RATWEHH FEA., —F =1, LEWIGCTFETIENRT %
TR oTVWET, XHIT, PostgreSQL 7 7 AR —Z L ITHEHD S — 7 — %2 RBETZE T,

EEITARNZEHERZ 2IE. Cluster £ Pooler VY —ZAD 54 79 A4 ZNVFHREMILTWEZ L TT,
Cluster DOHIBRIZ. Pooler D HENHIRZ EEE 3. ZOWHFEETT,

BE: Pooler WED KD ITHEBET 2002 IR L 72D T, AlRER 7 —F 7 7 F v D THEEBWCEHHTY, 7—
T—DRNTFTAR—, B—DT -5 %O 72X —, $REERDOTS—F7—%2FK>772%— (D
FH, 7V —arlelllo) BEOZLNTEET,

4254 x5+«
PgBouncer 7’— 37—, 7=V DI 547 b (7T r—2ay) e —r— (PostgreSQL) {HID i
75T, TLS #HEE N L8555 OGS/ d CloudNativePG ¥R — b & B#EIICHE XN E T,

BRIIZIE, PgBouncer & PostgreSQL H— N—DFEAE Z HEHNCHAH L £3, EHIVTLS 2794 7V b
FFRAZEESRE 2 A L T PostgreSQL $r— N—IZEHE L. 774 7> P DAY — FEHEED 7212 auth_query
PEFLET (UUTO BIEEDFER 221R),

a7 Fl3 pgbouncer ¥ A7 AL —H—¥ L THEITS4, pgbouncer 7 — X RN—ZAAND7T 7+t I, peer
PREZ T Le v — A W EEfi 2 M L TOAFFA SN E T,

SEERE
77 4L hTl&. PgBouncer 7— 7 =327 7 AX—HOHEVMEH T 3 O L [A CAEHE 2 HH L % 325,
=P —NINLOHFERMET 2, T -BROEAD> -7 Ly P EZFANET,
1. FEAGERE
2.TLS
3. ~EH
RERRGE, EHT2RERH2REDF—2ELET, TAHDOF—FRDE BT,
e tls.crt
« tls.key

LMo T, ZOY—2Ly FETLS Y —2Ly b2 LTV, ZI0BIEHZ IR TEET,
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4.25.5 F3EE
INRAT—RR—XDFZEEIE. CloudNativePG @ PgBouncer D2 5 4 7> b THR— b ENTWEHE—DS
ETY,

NEREICIE, 52251% PgBouncer @ auth_user 3 X F auth_query 4 7> a VITKIFL TV E 3, BRI
. AR —R—IERD Z e BITVWET,

* PostgreSQL #—N—|Z cnpg_pooler_pgbouncer ¥\ {EH#Ea — — 2 ERR L 3

 postgres 7 —XN—IZ)Vv 77 v TBIBUZER L. cnpg_pooler_pgbouncer L —H —IZEITHE
Rz2ft5 1L %3 (PoLA)

¢« ZDA—F—DTLS AEHEZFITLE T
» cnpg_pooler_pgbouncer % auth_user ¥ L TiREL ET

o TLS FEHHE 2 {#FH L T PostgreSQL H— N —Z%F L T cnpg_pooler_pghouncer % #RiE$ % & 51
PgBouncer Z % L £ 3

5 RAR=T—F—pEEMN TR TOWENWZ 2 BET 2, EE2IRTHIBRLET

BE: MO -2 Ly FRIBELLEE. ARV —X -3 77 -2 HBMNIHAEL $EA,

HMEDY—27VLy bRIEELGEIC T -7 —2FHTMET DI, 7 7ARAX—HNPRHLRDI LY &3
T3 2REBHD £T,

BRONS, B— 2B 2 RE DD T,

CREATE ROLE cnpg_pooler_pgbouncer WITH LOGIN;

Rz, 7TV r—aryF—AR—RAZ¥IZ, cnpg_pooler_pgbouncer 2%t 3 2 MR 5L 3,

GRANT CONNECT ON DATABASE { database name here } TO cnpg_pooler_pgbouncer;

RRIZ, 7 TV r—2ar T —RR—AZHE R L. &7 TV r—>a v —ZRX—AMGERGE7 7 > 7
arvEERLET,

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;
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4.25.6 Ry RT>7L—F
Pooler VY —Z® template £ 27> a Y TRy F7F v 7L — MZRAHATE XS, FFMZAPLY 7~
L~ A D “PoolerSpec section <api_reference.md#PoolerSpec>"__ #SH L TL 72& W,

TUTL—b2EHLT, Ry P/ —FRDT 74 =T 4 N—NETVF T T 4 =T 4 L— LW
Y. Ry FEEHICHERTEE S, 7741 b TlE. 27 F13 gher.io/cloudnative-pg/pgbouncer
DARXR=VEMFHLET,

Z ZTClE. PodAntiAffinity #15E 3 2 7 — 7 —Of :

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: []
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- labelSelector:
matchExpressions:
- key: app
operator: In
values:
- pooler
topologyKey: "kubernetes.io/hostname"

EIR: .spec.template.spec.containers 1% “PodSpec DNET 4 —)L R TH 572, EHE L WEHEIXHRK
WO CRET A2HEDDH D FF, .spec.template.spec.containers DX E SN TOVWRWEE, =7 =z A b
ZiEH L X5 & L7z & ZIZ kubernetes api-server IZXD L7 —ZIR L E 7,

TITiE VY —RAZREL, T HEBeEEST 202" X7,

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

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

metadata:
name: pooler-example-rw
spec:
cluster:
name: cluster-example
instances: 3
type: rw

template:
metadata:
labels:

app: pooler

spec:
containers:

- name: pgbouncer
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, BH—DA VARV RAFERIIBEBORY RTEITTLE L5127 — 5 — 2K

TEET, NI —L 212X D, PgBouncer #FEIT L TWAHHAIEELR Ry RIZZFA4 7 v
VR BT ENE T,

& AVITAN I I F A DEBEEOERO T NA TV T 4 =Y = VI8 Ry b
=7k y FITHRELTLEI WV, L RE, V=Y 2 TEITEINTVWET SV =y a vh, V-
3 THEITEINTWS PgBouncer IZHft L, V' —> 1 D PostgreSQL 774 <V &Z KA~ ML TWEE;
ExFEZET,

NN

4.25. #ET—I > 145



CloudNativePG, 1) —X 1.17.1

4.25.8 PgBouncer D84 7> 3>

F RV — & —I3 configuration options for PeBouncer DI A X ZEMT 2720, ZNoDY 7Ly FDA
EEETEET,

= g

B ARV =R 3B A T a VEMEELIRWD, &4 T a Y OERIEL K RET 2REND
R

IR, A AR A ZDFEFAIETW5 PgBouncer 7 7> a YDV X MERLET, ZhfhUcid, 20
FRED/RT X=X —D PgBouncer RF 2 XY "ADY Y IREENTVET, Z I TRITHT D DR WERD |
77 # )L M#X PgBouncer 12 & » CHEEFRE I NEHTT,

 application_name_add_host

e autodb_idle_timeout

client_idle_timeout

client_login_timeout

default_pool_size

disable_pgexec

¢ idle_transaction_timeout

e ignore_startup_parameters . extra_float_digits,options
WBEME N E T-CNP TR

* log_connections

¢ log_disconnections

¢ log_pooler_errors

e log_stats : 77 # L M TIXERD (0

). BURD Monitoring Configuration 22 ¥ a > Tl $ % X 512 Prometheus T2 AR — M k-
THETDIE I T WA HE

e max_client_conn

e max_db_connections
* max_user_connections
* min_pool_size

* query_timeout

* query_wait_timeout

* reserve_pool_size

. reserve_pool_timeout
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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
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
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» server_check_delay

* server_check_query
* server_connect_timeout
e server_fast close
e server_idle_timeout
e server_lifetime
e server_login_retry
* server_reset_query
e server_reset_query_always
e server_round_robin
* stats_period
* tcp_keepalive
» tcp_keepent
* tcp_keepidle
* tcp_keepintvl
¢ tcp_user_timeout
¢ verbose

PgBouncer #D 71 X &< A4 XU,

.spec.pgbouncer.parameters ¥ v JICE S

FcEHEZAENE T,
ARV =R =37 =7 —(HOEEIRIG L, TXTD PgBouncer {4 > A X ¥ Z3H— b R %l 312
HHEhMEzYe—-FL%T,

EE: $NTOD PgBouncer Pod 1%, fEHRD T X =X —12HEDETHUBRICRD ET, ZhbDs
TRA—R—ICHD DD B b, T—F—2f=DRENREL T RN HD X7, BEFE. 7> 3
VOEZRIEL FEA,

4259 E=R2)>J

Pooler ® PgBouncer £#%121X, 7 7 #+ /L + @ Prometheus T2 AR — X —fJE L TOE T,
e SHOW LISTS (L 7 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 )

4.25. gERT—1I >
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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
https://www.pgbouncer.org/config.html#tcp_user_timeout
https://www.pgbouncer.org/config.html#verbose
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CloudNativePG £ ¥ A& ¥ A L Ak, =27 AK—% —1F PgBouncer ZE/TLTWVWE KRy ROR— b 9127
THEITESH, Go 7V XA LICHMT XA M) v 7L ET (FL 71 v 7 X go*), XDATYE

ZfHEH LT, PgBouncer #5FfTLTCWAKY RCZIRAR—KX—% TNy JTEZET,

kubectl exec -ti <PGBOUNCER_POD> -- curl 127.0.0.1:9127/metrics

cnpg_pgbouncer X b VY v 7 OHF 1

# 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, ® otherwise.

# TYPE cnpg_pgbouncer_last_collection_error gauge

cnpg_pgbouncer_last_collection_error

# HELP cnpg_pgbouncer_lists_databases

# TYPE cnpg_pgbouncer_lists_databases

cnpg_pgbouncer_lists_databases 1

# HELP cnpg_pgbouncer_lists_dns_names

# TYPE cnpg_pgbouncer_lists_dns_names

cnpg_pgbouncer_lists_dns_names 0

Count

gauge

Count

gauge

# HELP cnpg_pgbouncer_lists_dns_pending Not

of databases.

of DNS names in the cache.

used.

# TYPE cnpg_pgbouncer_lists_dns_pending gauge

cnpg_pgbouncer_lists_dns_pending 0

RDR—=J12%i L)
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# 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

# 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

RDR—=J1ZHK )
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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_reqg{database="pgbouncer",user="pgbouncer"} 0

# HELP cnpg_pgbouncer_pools_cl_waiting Client connections that have sent queries but.

—shave 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

RDR—=J1ZHK )
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# 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.

# 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.

RDR—=J1ZHK )
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# 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

# 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. RDR=J12FKi <)
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# 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.

—Dby pgbouncer.

# 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

RDR—=J1ZHK )
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cnpg_pgbouncer_stats_total_xact_time{database="pgbouncer"} 0

Clusters DIFE L EHRIC. Prometheus XL —42—0fF| #EA L TWRIERIX. XD
PodMonitor

PEBELTRED S — 5 %A LAY T3 L5 ICHRTE 9,

apiVersion: monitoring.coreos.com/v1
kind: PodMonitor
metadata:

name: <POOLER_NAME>
spec:

selector:

matchLabels:
cnpg.io/poolerName: <POOLER_NAME>
podMetricsEndpoints:
- port: metrics

4.25.10 O

027, ROBID & 512, JSON LA TIRERNICEREE SN X 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"
3
}
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4.25.11 #EHDO—EHZLE

Pooler ftA(TlZ. 7 4L T false ICHEZINTWVW 3B paused 7 a 2N LT, EENERDO AR
f#ifl L C. PgBouncer ® PAUSE 3 &K L RESUME a2~ > FAFHTE %3, true KRET B L., AL —
& — % PgBouncer C PAUSE 2~ > FZ NN L 9,

1. 7T UDTET T 5D%EFRE- /1%, PostgreSQL H—N—=ADFTXTD7 7T 1 T EMEZHAL T
2.4 7Y b roDF LW g E —RHEIEL £ 7

paused 7> 3 V% false IR &, ARl —& —{& PgBouncer T RESUME 2~ > REZFEUH L, Pooler
TEFK X7 PostgreSQL +— L AND X v TEHEHE 3,

BE: MROAN—Y a TR, R4 v FA4— N—$#(Eld PgBouncer 7'—F — L SERITHIE S . PAUSE
IRESUME #REZFIH LT A7V v 7 PV — a VDR T2 XY 24 LA RHIBL £5, BHRiE
TlE. paused % true ICFRE L. cnpg ZMMLTARAL v FF—nN—a<x> FEFRTL, &R paused |&
M false ICEILLTHRILAEREZGZ2 2D TEE T,

4.25.12 HIBR
B—0 PostgreSQL 7 5 X 2 —

T— 5 —DOHIEDFEMEL, KED CloudNativePG 7 5 2 & — (IFREICIZY—E ) O—Ey U THEET % X
ICEKEFE N TVWE T, BHIFETIE, BRO I S AXR—ICE05 T — 5 —2ET 2 2L I3 TEEHA,

HIE S N ABR AT RENE

CloudNativePG &, PgBouncer L £ ¥ —%3 PostgreSQL ¥ j@E T 2 7=DIFH I N2 WL O DMK A 7 2
VEFBBINCEHELE S, TOX5 AT a I ST E 3, TLS FERAE. FPAERE. databases
trvary, BXQusers 7> ardigEngd, £/, H—0 PostgreSQL 7 7 A X —DRIED L —
Ay —A%ERT S, MAINHEZX 2—F-DPERHTEE2F 7> a v EIRMNICVANTSZ L
T,

R HINAEZY Y 22— a YBABADOL -7 —RHELTVETH, KDEETHIREZTA X
N2> F ) AT PgBouncer A VR EFET T 2720 DHNDFRL — R —EFERINCTE T 2 RHEHRL
TVET,
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426 LTVHIOFR2—

L7V Hh 75 AE =3I L7z CloudNativePG Cluster U Y — AT, HllD Postgres £ YA XY ZADL 7Y
DD ZENERRTH D, B CloudNativePG THEH XN E T, #H, LTV H I T AR~
BV — a Y DRID Kubernetes 7 7 AR —IZHDET, LIVHT TAR—b AR —FT2ZLH
TE, UFTHATZ L1 V=ADODT—XDL TV r—2arik A 7Y cr M A7 DARITKEF

TEET,

ROK-Z OHEREICBET 325 &> “Architecture” section 2» HHE-1Z. LV B FZ SR X —TEETE

57 —%77F ¥ DRIERLTVET,

Primary PostgreSQL Cluster

Primary - - > Standby Standby
3 Coog. P 4
_ S, oeeees K8s Cluster #1)

archive_command

‘4

Backup Object Store -
(Private or Public cloud)

Replica Cluster (Disaster Recovery)

\\

~
App App App
Designated %
e > Standby Standby
< VS ®o0a 4
A° S, —oeeeee : K8s Cluster #2)

‘4
Backup Object Store

(Private or Public cloud)

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

4.26.1 BEAXELR

CloudNativePG 3. PostgreSQL 7 5 XZ—HBEDI ZXX2— (V—X) H'SERIN.
LTVHOSZ2—BEREEN L TRIIINTWAHETD, PostgreSQL L ) r—>a > 71— A
V= OEBIKELTVET, Y—RE 74V I I7REX—5RFHMDOL TV AT T AR~

(AT —FL TV BT IAR—) T,

T— b R E Ty LUV Y AN LOVDE ST, LY r— a VICB LU THERARIRER A 7> 2

YEXDOEBH T,

LTI ITIFIRAR— Y —ABDRA M) —I VLTV —a v EFRALET (ZHUE. 2200
I AR—[EDHy VT — TG NPIE L REEINTWE I 2TERT 2012, EHBIU0txa

V7 4 BIEOIEEBDETT)

¢ R=ZANY I 79T, V=AbF 7V x7 b AT IZEMMCHAEN, LTV I FAE—D
barman-cloud-wal-restore iZ Xk > T 7L &3 WAL 7 7 A JLD[AI{EIZ Barman Cloud 7Y = 7

FRAM72ERHLET

e 2 DDWT D
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EBICHER S AR —%EHKET 5777 TF, pg_basebackup (R MY —3I ) F7zld recovery (47
Pz PANT) B LT PostgreSQL H—N—D 7 10— Y E2EK T 3 HFIEICDOWTIE,

Bootstrap 18 B L TL 2 E W,
I 5 2 & —1Z barmanObjectStore £ 7 a VG ENLHE .

e recovery vt 7> a VEMHALT, A7V VAN LROLL TV AT FIRR—FET— A IS
TEXET

o CloudNativePG IZfEE XN/ T 74 <V 4 A& AT restore_command Z HFANICEHREL £ 5
MER 7 5 A & —IZ connectionParameters 27> a YAEEN B35S .

e pg_basebackup 22> a VEMFHLTRA N —I LIV r—2 a2 N LTLTYAH T T RAR—
7= AL T v S TEET

e CloudNativePG . f8€XNh/=F 74~V 4 >~ AR VAT primary_conninfo + 7 a > % HEIH
WEEL. WAL LY —N—=TBE ANV — A7 T AR L TT— 2 E2ZETHLICLET

EENTL TV AT F A X —1F, HEESNLTIA VDO THNEAF T VAT TRy I Ty
TeFITTELD, THREONMMT —F 727 F v BWEMTZD £5

REERT B Z2ITE D, PostgreSQL 7 — X N— ZDBRUCAD DT —F 7 7 F v & 52 RIFKM DD
HHICIRETE %3,

o« B AT — XY R —I1TH BED Kubernetes 7 5 AR —ICE=BBETI5AR— 757 F
o B2 —Y a VOB D Kubernetes 7 7 A X —ICE=2035 7 Vw2759 R
c HID2DODI v IR (N4 TV R)

e B2V —YarBIUERLZ I R - RN, X — FOEED Kubernetes 7 7 A X —12
E VAR R/ /8 AV

4262 LTIVAISR2—DEYy TV

V=R FGAR=POEL T VAT TRAR—%ty b7 v T5I120& 77 AKX— YAML 7 7 4 VEERK
L. ZRUCECTROE T2 EHET D2RLEBH D 7,

e LU HZF5 XK —T externalClusters v 7> a V2 EHRLET

c LTVHIIRR—DT = R T v TERD R ER L E T, pg_basebackup 7> a Y EHLT
APV =3IV TCT—F R Ty T 2Mh, recovery 27> a Z2FHALTA IV 27 AT,
57— RN S TEET

LY BT 5 AR Y ANV E (spec.replica) ZEZRELE T, FAl-H03T 3X0ERH 3 DI,
F 7 a v spec.replica.enabled TL U HE— FEHAIMMZL., * 7 a Y spec.replica.source T
externalClusters ZHiZRET 5L TT

O BRADHFITIE. T— PRIy TR ANV DOH A TA NI —I L) r— a v a|H
LTCLFVHI I SRE—ZERLET, LIV DT FTRAX—1E, TLS R EFHLTY —RA 7 5 AKX —IC
L3,
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samples/ %77 4 L2 b U @ sample YAML %8 CZ %3,

V—RA 75 AR—%FEL T3 bootstrap 7 > a v ¥ replicat 7> a VICHERELTLEEW,

bootstrap:
pg_basebackup:

source: cluster-example

replica:
enabled: true

source: cluster-example

externalClusters £ 2 < 3 > Tld. connectionParameters ¥ 7t 27 3 > DARR MIZIE LWHERITZERH
ZEALTLIEZW, LTV AT 7 RAX=2RlOAFZERICH 256, BB U T-replication B &
P-ca¥—2VLy +r2av—32308 08D %7,

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

sslCert:

name: <MAIN-CLUSTER>-replication
key: tls.crt
sslRootCert:
name: <MAIN-CLUSTER>-ca
key: ca.crt

2EBODF TlE. recovery 27> a VEFEHALTAI S22 VA 767 — ATy L, A MY —
IVLIN =y a Y e REINLA T 27 VAN T O SGRMEH LT AN — 2 ERLE
T ANV =V TV IV r—=2avOBa, VIV AIIZIAR—ZERTREZHHLTY —R 75 ALK —
WHEHE L £5

samples/ %77 4 L 2 b U T sample YAML %R CTE £5,

V—RA 75 AR—%FEL T3 bootstrap 7 > a v & replicat 7> a VICHEELTLEEW,

bootstrap:
recovery:

source: cluster-example

replica:
enabled: true

RDR—=J1ZHKe )
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HIDR=I D 5 DHEE)

source: cluster-example

externalClusters 227 2 2 > Cld., endpointURL 35 X If connectionParameters.host TIE L W4
EMEMHT 2 XL TLEEI WV, $hy BEWOGUTRERY I Ly M abv—3h, Y—R7 5
AR =Dy 77y TPBIER STV S Z e ZHERL T2 E 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

FHR: VR FGRR - LTV A T IRAR—TRA M) —I VLV — a VRHHAT 3121, 2
ODDTFTAR—NZ Xy VI =GR DHZ . BIUOARRY — FERFEHER RT3 HER TN
TDOY—27 Ly bDEFNCHEYNERINTVWS Z L 2HERTIDERD D £3,

4263 LTVANISRAE—THRESNLT AT ZFE

BESN-TS5A4T) 2 TSAIVICEMEXEZ1T1E. 7> a > spec.replica.enabled Z{#f L T
LIVHA T FIRAR—=DL T HE— REHEMNCT S50 TT

replica:
enabled: false
source: cluster-example

LU BE—RERENNCTEIE, LIVDIISRAR—Y AT FAR—N2ODRMAD 7 52X —127%
D, LTV A FRAR—DEESNI=TSAII BZDI FRAX—D FSAIVICHEELET, cnpg 7
SOA4UEMHLT, UEIEL TV DI THo727 FRR—DAT —XARMRL T, B —LVOEHE PR
TE%3,

kubectl cnpg -n <cluster-name-space> status cluster-replica-example

FRR: LV = a YOEIHLIZHH AR R RE TS, LY = g YREINCL T, *HEE X
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NPT o4 Yrrpss TS LU CHRXBZ ., LIV ATIRER—L Y — AT 5 AX—FPEMC
2ODMN LT T AR =D FT,

4.27 Kubernetes 7w 45 L —R

Kubernetes 7 7 A X — 3B HDIRREICRODEND D T3, FHIART AL T Kubernetes 7 7 A X —% H
CEMLTWAEA, TS HICEREIIRD T,

ERAZZ B ZEE L TIFITT D281, XY TF Y RADEDIZT FAR—=05 7 — RE—FRIICHIRT %
FlHI X N7z X > X 4 L5 Kubernetes £ > 7 7 A 7 7 F ¥ ICHEAZIN TV 00b 6T, M H
MAEEREEL, UYARV A7 EBRT 25ETT (RN 25iE | Embracing Risk Site Reliability
Engineering DA 5 ),

7= ¢ Z213. Kubernetes 34 > & b -Jl/éﬁflﬂé Linux —N—{ZtF 2V 54 E%ﬁj’ﬂ 7?A’?iﬁm L
72D, RAM, CPU, RAID 2> tra—5 —REDEFEL/-N—F Y7 a v R— LD,
U AR =T NN—T 3 D Kubernetes IC7 v 7L — K L7203 308N D 5@% iP%DiT

BE, 7 I7ARX—TORXYTF Y AHEZ, —FEIZ 120/ — FTETEINET,
LLEHT2 /) —Frov—2ru—FEBOWHT (drain)

2. FEBOEE (VAT LT v T —bRE) DFEIT

3.7 —F%27 52X —ICHZMT 3 (uncordon )

oot xTlk, 7y 77— FoichblzoTy —2u— F2EILET 30, Bl — FIcEiT
TEIRERDD T,

BH D7 — 2%, ¥ — ¥ RADEHEN: ¥ Kubernetes D H O BEEEDH TTHEINZ 7 — A TEH, —RH
WIRTRLEZSRAZ—THEL, 7y 7L — RN/ — FOEERET 3 ETHET 2 2 et
NBGEERDD T3,

FFIZ, PostgreSQL 7 7 AR =13 J—RO—AIN R L= - IKF L TV 3855, Z4Ud* PostgreSQL 7 —
RNR—AMEITENT WS Kubernetes V—H—/ — FICAO—AILTT, /—FO—AHILXL— (Ff:
IBBEICo—H LR L —U%) 3, X7+ —< VAR LXEL-DFHHEINET,

AR: T—EZR=RT77AND Ry VY= FOEFA ML =D WZHEIHE. AVTF VAV 4 Y Ru%
ERETIVNERRVEARHDE T, By NICko THREMHAIATVWAEERY 2—24%, FL A4 vBI2H|
D/ —RTHEITEINTWVWE Ry RTHAHATE 258, ARL—2—07 7 1V O HCEEIEIER
WHRELE T (ZDk 272 avORDDERERFYy TTEET),

PostgreSQL DB — A NVA ML =Y Z2FHT 258, 7222 Y —FERE/ - FETEBHZEHL
S
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EE: X075 FrRAv 4 Y FyOHEETRERB DB WREICHIRBLE ST, 2D 7 2 —XTlE. Ku-
bernetes D TR XNZEEO—HVEMNICZ B0, HEBE, -V 2277 v 57—k, Ky FHEAN
Pz bR EYOHIRMNETEITINE T,

2 5 A X —®D nodeMaintenanceWindow A4 7’2 a Y iZid. X HIZ2ODHREL DN F7,

inProgress ! /= RDX YT F YRV 4 ¥ RUDBEETHIE S D %RT 7 —IUH, 77 4L M Tl
off ITHESINTVET, XVTFYRAYV 4 ¥ RUHIZ, LIND reusePVC & 7> a 34 R —&X =T
Lo TFHlix L E 3,

reusePVC : X ¥ 7 F ¥ ZEHICEHFED PVC Z HAIH T 2008 502 ERT 5 7 —/UH, 77 4L+ Tld,
on ICRESINTVET, BMICT S L. Kubernetes 13/ — FHABYNEH T2 D%2FoThr s, BEFED PVC
HEAMAL 3, PodDisruptionBudget RV & —IZ—FANCHIFRE N E Lz, EMDIES. Kubernetes
1% PostgreSQL OYJFZ bV — I VLY r—2a yBFHALT, HLWPVC Z2EHLTHID / — R
Ry REEHINICEER L, Ry RE—#ICHOWPVC ZHEELE T, 2O FVAIE, T—ZR—2DH
A ZHNE L FHT LW PostgreSQL £ ¥ AR ¥ ZADF 7 1 — Zhh 2 RHDFHET 2 & D b WHEZER
X, HEEIBEDTEEEA. ZOEEE. £ VXXV R 1 DI T, reusePVC DMEXNTIR > TW5B S
FZAZ—IFEHA SN FRA, UFOR 72 a v 2B TSIV,

SERR: kubectl drain <> ¥R FEITT 256, --delete-local-data 7> a VY ZBINT 30BN D 5,
ANZREIEH D TR A, PostgreSQL 77— X7 4 L7 b U TIE L, ARV —X—DBNERINERH T 2 5
DRV 2—LZSRLTVET,

4.27.1 reusePVC H' false ICERESNT=OVITINA VARV RIS AR —

BE: SrHMZRAET 272012, BITEBDOA VAR VAT IAR—2ENT 522 B#DOLET,

reusePVC 7% false ICRRESI NS Y TN VARV AT 5 AR —HNDME—D PostgreSQL A > AR ¥ A%
HIBR S 22, IRTDT—XHBRONDSE I ZBRT 27D, XAV TFVRAE-FTHoTH, 2—F—
MEDEIBRA VAR ADPFEITEINT VWS —RERFLA Y LRBRVWESIZLET,

R, FOEOIB ) —FDORX YT F U ABRELRIGEE. 2200F 7> arhdHh 3,
1. X724 LBZIFANT reusePVC ZHEMICLET
2.0lD ) —RIZA VAR ALY — ML, T4~V 2UDEZET

T—RR =AY —ERADEXY YV EALDPERETHATEZLZRD., /- FOFLA YR
nodeMaintenanceWindow % inProgress: true ¥ X {f reusePVC: true WCiRETZ2DEELL 5
WHTF, 24Uk D, JLO PVC BEHRTREICR 2 2T (V= F2Nw 77y TEh 3 3IK)
A VAR AZHIBR L CHERTE X3,

ZNLANDEGEE, 7 FRRXR =R =T v L, D/ = FRTH LA Y RAX Y ZA2ER L. FHLw
AVARVABTFTARVICHBEIR T, AVFFYRAFTD /) —RTIEDA VARV A2 vy FR TV
TEHRIDRERHDET, ZOGBEOHE—DX T VR AL 2F. AL v FF—"—DHBTT,
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EZoN57 0 —FEIRDEBHTT,
LBEDA VAR APE[TEIN TS/ —F2a—T4 Y7 LET,

20 ARR—=%2DDA VAR VRZAT —=VT v TLET, T—ZXRX—=ADH A X2 K o TIEKif20
DEBENDHD ET,

3HLWVA VAR UAREITEINE T, BED T 74 < U XNz — FTEITINTWS &,
FR—X—IZHIINCRAAL, v FF—N—FEfTLET,

4. 75 AR—FH—DA VARV AR —ILE T LET, LD, Hng Y 2R ADHIRE N
Ed

5L —FTHLWT AV REGTLEEET, HWII742 VD —FEEBICRLAL Y TEET,

4.28 Postgres —E XD F

Z D+t 7 ¥ a ¥ T, PostgreSQL ¥ — 2 Z A2 8B L. NGINX Ingress Controller % f#H L T Kubernetes
IS5 ARA—DNEBH' S PostgreSQL 7 — X N— 2RI 7 7 RATES LT EHECOVTHHALE T,

DAY I AEZ— bk I 75AE. default

HHTZEE D cluster-example-rw (774~ V) BX U cluster-example-r GiANDEHA) +—v 2%
NMLTIIRAR—NIIT VA TEDE T —ER=—APEREINTVWBIETTT, 556D —ERHKR—
b 5432 ZHL %9

K=+ 5432 THE T 7 AD LT FTAR VA YRRV RIZT 72 RATES LI T 52 LET, Kubernetes
AT IANTIF Y IIBAITTRHE0 RN — 2 — 2%, EBRICER 23 N Tay s+
by TERVWLAD =T FVr—>3> T3, BRRERERIE, RE~S > R3S —N—I12H 2 AHE
HEDBENT TV r—a iz, AUy b7 =270 Kubernetes 27 7 A X —ND PostgreSQL 7 — X N —
ANDT 72 A %7 T 5T,

BE: RTV9 I3y VT =TI DT —RER—ZANDT 7 AZHATEE, T—ER—ADPEED
HDIL—Y =00 DBIEMNBRBEBBICE L INLAREMEDH D £5, 7 7 A 2FFA[ T 51T —
RN — A B{RHET 5 7, Kubernetes 7 7 AR =W T I A RXR—= 3w bU =005 DAEERGETH B
T EMERL TSN,

ZDFITIX. NGINX Ingress Controller ZfH L £3, Z4UI. Kubernetes 7B = 7 MZ & o THEHZHER
BN, TRTOD Kubernetes 7 7 AR —Tty N7 v FTEZEHDTT, icdbZiDary ba—5—7F|
AT %3 (MR YU X M2 OWTIE Kubernetes documentation 2 ZH8),

RDZ e ZHifde LTWET,
* NGINX Ingress 2>~ Fa—7 =277 A 3, EFCEFELTHET

e 75 XX —|Z LoadBalancer X4 7OH¥ —V A ZERTEET

BE: Ingress . HTTP BEX U HTTPS b7 7 4 v 7 2T 27DICDOANETT, NGINX Ingress 2
YhE—=F—ETEETH, IXRNTDIngress A 73 =7 " PEREDOR—MERET0 baLz T3
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DITREDHD £EA

BHIOAT v FF. T—=&R7 4 = RIS /BI R — b2, WETRA >~ b F 240020, ¥ —
PR, B— MZET 3E#R%Z 2T tep-services ConfigMap Z1EK T2 Z & T,

apiVersion: vl
kind: ConfigMap
metadata:
name: tcp-services
namespace: ingress-nginx
data:
5432: default/cluster-example-rw:5432

RIZ, RF2 XY PTREZIN TV S X 51 NGINX Ingress Controller % 4 >~ 2 + — L L7284,
ingress-nginx ' —EARPETT, 5432 K— b Z BT 512id. ingress-nginx ¥ — ¥ 2B
TEAIRERDDET, £ VL RIE. R—1F 5432 OBEEHRET —XR—AICVXA L7 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
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>" Z{FHL. .

~ “kubectl ™ HEHLTCGEATEEI,
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ford= )
=]
LET

: D77 ANEEHZEHAT % 2. Ingress D “ConfigMap™ B & O “Service” DLIRTDEE % F#E =

Z AT, Kubernetes 7 7 A X — DD & PostgreSQL 7 7 AR —IZEETE 5,

BE: Ingress 26 DR ZEFFAI T 5 X 512 pg_hba” ZHEK L TL 72X W0,

4.28.1 Minikube TD7 X

Minikube TlX, REETLTA v Z L 2aryin—o—%ty s 7y TEET,
minikube addons enable ingress

L7 FLET,

IZ, tcp-service ConfigMap I2-%v F % LT, Ingress DR — b 5432 DEfiie 774 < VI XA

kubectl patch configmap tcp-services -n kube-system \

--patch {"data":{"5432":"default/cluster-example-rw:5432"}}

57 7 ANEERLET,

iz, BEIC Sy FRBEHLT, B—F 5432 TO7 7R ZHATEET, RONAET patch.yaml &\
spec:

template:

spec:

containers:

- name: nginx-ingress-controller
ports:

- containerPort: 5432

hostPort: 5432
Z 4% nginx-ingress-controller deployment IZ@MA L F3,
~.system

kubectl patch deployment nginx-ingress-controller --patch "$(cat patch.yaml)" -n kube-

REFEFTLTVWBERI UM T I7A4 VT 7R ATEET,

psql -h $(minikube ip) -p 5432 -U postgres
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4.29 CloudNativePG 7541 >

CloudNativePG %, Kubernetes TZ 7 A X —%EH T 272D kubectl 7T 74 VL 3,

4291 1A F=ILT3

BN A VRPNV ATZ VT I EFEITLT, enpg 77 7A VAT L EA VA N—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 7213, BEZ Krew 234 Y A P — L ZNTWAEEIE. REETTEET,

kubectl krew install cnpg

HR—FSNhTWVWET—FTIF v

CloudNativePG 77 7’4 Y ZBIE, RDARVL =T 4 YT RAT LT —F 727 F ¥ [AIFICTELV FEhT
WE9,
e Linux * amd64 * arm 5/6/7 * arm64 * s390x * ppc64le

¢ macOS * amd64 * arm64

¢ Windows * 386 * amd64 * arm 5/6/7 * arm64

4.29.2 EAT 3

TITA A YAV LTERLES, RDOXSIHHZMBTEET,

kubectl cnpg <command> <args...>

AT—22R

status A~V Kk, 79 RAX—DHEDRA T — X ZAOMERIREL £5,

o —RRIEER : 7 5 X Z—DHH. PostgreSQL DY AT A ID, 4 ¥ AR ZE, WAL TOBED X A 1
4 i@

* backup : [I{EATREMERA >~ b, BXU T 74U h 5 pg_stat_archiver K 2 —IiZ k> TiREN 3
WAL 7 =W 4 TAT =R RA-F1E VLT VA I FAXR-DEEIIMEEEINLTF74<V
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« ARY=Z2TLTVr—=3> 534V A4 VAKX AD pg_stat_replication ¥ 2 —h5HE
RIS L7215
c AVRRAVRA I BA VAR Y AT =T X —DEEEIT T 5 % Postgres 4 ¥ AR ¥ AT 5 1HH.

AR UNA DEE, Current LSN 7 4 —/L i, UANVHIZY FL A Sz ORw 7ETE X
SABDEFT (V7L A4 LSN) 126 L E9,

BE: A7 — XA 2ABERMI X FIERRENCX FTIERGMTHIE SN, BRe LThbI»ric—8%
DRVMEMNREINE T, 728 ZI1E. A4 Ny X—O “Current Write LSN® D35, 2 DD E 7 2 R
TS XINE /20, £ VARV ART—XAD Current LSN” 7 4 —)L R L IZBRZ25E08HD T,

kubectl cnpg status sandbox

Cluster in healthy state

Name: sandbox

Namespace: default

System ID: 7039966298120953877

PostgreSQL Image: ghcr.io/cloudnative-pg/postgresql:15.0
Primary instance: sandbox-2

Instances: 3

Ready instances: 3

Current Write LSN: 3AF/EAFA6168 (Timeline: 8 - WAL File: 00000008000003AF00000075)

Continuous Backup status
First Point of Recoverability: Not Available

Working WAL archiving: OK
Last Archived WAL: 00000008000003AEQ0000079 @ 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/EB0®11760 3AF/EAFEDE5® 3AF/EAFEDE5S0 00:00:00.004461 .
—00:00:00.007901 00:00:00.007901 streaming quorum 1

RDR—=J1ZHK )
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(BIDR—T 5 D x)

sandbox-3 3AF/EB0524F0 3AF/EB0O30BO® 3AF/EBO3OBOO® 3AF/EB011760 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 £/-IFHIC -v ZBIML T, AT —RADEDEHlGEAN—Y a v ERBE T2 TEET

kubectl cnpg status sandbox --verbose

Cluster in healthy state

Name: sandbox

Namespace: default

System ID: 7039966298120953877

PostgreSQL Image: ghcr.io/cloudnative-pg/postgresqgl:15.0
Primary instance: sandbox-2

Instances: 3

Ready instances: 3

Current Write LSN: 3B1/61DE3158 (Timeline: 8 - WAL File: 00000003000003B100000030)
PostgreSQL Configuration

archive_command = /controller/manager wal-archive --log-destination /controller/log/
—.postgres.json %p

archive_mode = on

archive_timeout = 5min

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

RDR—=J1ZHK )

4.29. CloudNativePG 7541 > 167




CloudNativePG, 1) —X 1.17.1

BIDR— T 5 DR X)

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
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

RDOR=J1ZHi L)
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(HTDR—T 5 DFEX)

Continuous Backup status
First Point of Recoverability: Not Available

Working WAL archiving: OK
Last Archived WAL: 00000008000003BO000OOOID @ 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 3B1/61DF82F0® 3B1/61DF82F0 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

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 BE X json FEROEHI I R—F L TVWET,

=R

ZDavxy FOEKIE, 77 AX—HNDERy FET 74 <) Il promote TEX L7280, JITARXR—TAVT
F U REEERMB LD, AL v F A —N=IKHET AP LD TEET

kubectl cnpg promote cluster-example cluster-example-2

F20F A VAR VA — FEESRFEHALTCAKTEET

kubectl cnpg promote cluster-example 2
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SEERE
CloudNativePG * L — X —ZHH LU TIERE N2 7 A X —1F, CA ¥ E#E L T TLS FZirirHEICE 4
LET,

AEHEZ RIS S 51213, BREHREZRIFET 2> —2 Ly POAHT. 772X —-%, BLXUO2—F—2HE
THERENDD XY

kubectl cnpg certificate cluster-cert --cnpg-cluster cluster-example --cnpg-user.

—.appuser

=2 Ly FAMEREIN=5, kubectl BFEH L TEHETEET

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) | .[]

BicE

kubectl cnpg restart 2~ Fik, XD 2 ODGEEIMEHTE £ I,

o FRL—R—IZ, FFEDZ FAX—Du—L7 v OHEHERHL T2 LICERLET, i,
HARLE=RY V77T %EL ConfigMap BED T 7 AR —ARKFEA T =27 MTHBROERE %
W 385EI% LB £5,

c M—DA VAR VADHEEREPERLET, A VAR VAR TFTAR—DT 54 DEEITFD
BT, Ry ROV TV HDGEFEy FEREHIFR L TEHIMERL £,

# 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]

4 ¥ T —ZAHEFPERINTD, AL v FA—N—RLTEHEEZHEATERNGS, 24 v FA—n—
A Y L —2FEH LD DEEIhET, Ol s — &, PostgreSQL £ X =YD A F—7 v
707\1/“" F‘/C:\h;—()

AM: ConfigMap &> =2 L v M A VYRR YA Lo THEHFIFIC*Y B — FLEWEE, ¥—
cnpg.iofreload T ~IVEBIITE £3,
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va—F

kubectl cnpg reload 2 <> Rif, FEDI FARXR—DIHBEEN -T2 )T —FT 2 X5 RL—&—
WERLET, ZHUX DRAXLE=ZXY Y Z 7)Y 28T ConfigMap RED Y 7 AR —ARGFEX TV = 7
MIHERDOEE 2T 2 58RI £5,

RDa<y Fid. HEDZ FRAZ—DITRTOFEE VO —FLET,

kubectl cnpg reload [cluster_name]

XTFTFVR
kubectl cnpg maintenance 2<% Fid, ZRTZEMEET I DU ED I S AX—%EBEL, XVTF VA
T4 Y FYDEERET 2DIRLEET, RD7 4 — IV FEEELET,

* .spec.nodeMaintenanceWindow.inProgress

 .spec.nodeMaintenanceWindow.reusePVC

INZEMEHLTset BL WP unset 2518 ¥ L TZIF AN, set DIEFEIX true 12, unset D EIT false
WERELE T,

F7 4 )L TlE. --reusePVC 7 7 VD EI N VIR D, reusePVC IXHEIZ false KHRESINFE T,

TITAVBERTEZIIREX— FOHLWVEDOY XA bR FHLCHERZRDET, ZAXZITANLD
Nz, 20773 alBIYRAFNDITRTDY FAR—ITHEAINET,

Kubernetes 27 7 A X —NDFTXRTD PostgreSQL % X >V 7 F Y AHKET 2561, RDa~<y FEERT
573 TY,

kubectl cnpg maintenance set --all-namespaces

ZLT, B2 XRTDIFIRAX—DYAMEDHD 5

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
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LR—F

kubectl cnpg report I~ Fid, XFXEREWREZIP 7 7 A NICF e HFE T, KFERBEDI I AKX —
DR TNy 755D BERAYTFA MM T 2 2HNE LTVWET,

operator ¥ cluster D 2 ODY T a~wy KHHDH 7,

LAR—MEREF

operator 7 a~< > Rk, ARV —X—DERH., W, BLUFA XY MBET2EREIEBMET 2 X514
R =X —ICERLET,

BEE: Secrets ¥ ConfigMaps D3 X T DHEEIEFHRIZ REDACTED T3, 7— &< v S+ F — = HhRFIR
ENF TR, EHIEIEZRYET, 752 -§/--stopRedaction ', VR a ML THEZEFRRL
T, CHHEOBMETOAMFHL T ZIW, ZHEEAT—22HEEGLET,

AR 77 AL MTIER, ARV =X —u ZBINEINERAD, --logs 77 7 THRL =X —n 7 DIE
PHMCTEET

c FTOAMXYIMER: AL —X—F A X P ARL—&Z—KRy K

B AR — & -2 D Secrets & ConfigMaps

o events : AL — X —HRFIZE/ DA X b

Webhook ¥&pE : Webhook #ik DZE 5 & A3
e YT TITIWIH—ER V2T Ty - R
* logs : JSON fTIERD ARV —&X—Pod (A F> 2>, T74LbTA7) Ous

Zoavwy R, XFEXERY=_T 2 A M2 YAMLERTEL ZIP 7 7 AV EERLET (F7 40 b
T, -0 77 TISON ICKETEET), -f 7572 FHL T, R » A VIR 2 %
o f777%MRALEVES, T7 4L DRALRARYTRED T 7 4 VAW zip 7 7 4 WITHERLE
nxd,

AR: LAR— 7T 74 Ud kubeetl BANSHEW, ZRTZEFRIC K o THIIES NS A TP 27 F 2R LT,
CNPG Operator (3%, 77 A X — A UERATZEBICIEA Y A b= E3NEHA, HIF 7+ L DA VR
b — L& H{24RE1E cnpg-system

kubectl cnpg report operator -n <namespace>

DGR
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Successfully written report to "report_operator_ <TIMESTAMP>.zip" (format: "yaml™)

£ EBRELET,

kubectl cnpg report operator -n <namespace> -f reportRedacted.zip

T7ANBRRETEE, TALZ NI BREHTAE-DDRA LAR Y TNEDOR AT 4 L& — &
NnNEI,

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

155 REDACTED TH 2 Z ¥ 2R TEX £7,

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 PBRRINET,

kubectl cnpg report operator -n <namespace> -f reportNonRedacted.zip -S

BEEIREZRRLELIELTVEE VS YT A VX —DRREINET,
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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: vl
fieldsType: FieldsV1l

LR—bIS525—

cluster 7 a~< > Rk, RENEL 7,
e YSRARA—=)Y =R 75 AKX —1EHM. kubectl get cluster -o yaml 2[F L
¢« UFRB—=RY R | 7 FAXR—ZANI—HT 57 7 RAX—HAHIZEMORy ¥
e USRA—23T i I IAR-HZHTE —HT 57 T RAX—ZFZEMICY a THD 255
e events: 7 7 A X —HHIZEHB DA X T
e podlogs : JISON{TIERD 2 S A& —KRy ¥ (XF>ay, 774V 1+TH7) ous
23707 YaTiEoTERENZPod DR (X F>ay, T4V FTEHT)

cluster ¥ 72~ FiX, operator ¥[AkIC. -fBLXU-0 777 %ZIIANET, -£f 777 %HL
BWGE, T7 4V DA LRAR Y TREDLR— PEPEHINE T, 7 7 AX—IEHRITIIMEK Secrets
/ ConfigMaps 3 & N TWARW2H, -SIXEINCR>TVWET,

FRR: 77V NTE, Z27RX—0 EINEINEBAD, -logs 777 TY 7 AX—mJINEEER)
ICTEET

Tk

kubectl cnpg report cluster <clusterName> [flags]

operator 7 a< > FEIZEALD, cluster W 7a<Y FTld. ZI9XAX—DBFT 7 3L MIHRWED, 7
TRAR—=%, BIRFELAYDEEARIEREIEET 2 DENDH 5 Z LITERLTLIEE W,

kubectl cnpg report cluster example -f report.zip -n example_namespace
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ZLT:

unzip report.zip

Archive: report.zip
creating: report_cluster_example_<TIMESTAMP>/
creating: report_cluster_example_<TIMESTAMP>/manifests/
inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster.yaml
inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster-pods.yaml
inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster-jobs.yaml
inflating: report_cluster_example_<TIMESTAMP>/manifests/events.yaml

--logs 79 7% AL T, By FePar7ons% ZIPIBNTERZ L ICEELTLE XV,

kubectl cnpg report cluster example -n example_namespace --logs

AR

Successfully written report to "report_cluster_example <TIMESTAMP>.zip" (format: "yaml

)

unzip report_cluster_<TIMESTAMP>.zip

Archive: report_cluster_example <TIMESTAMP>.zip

creating: report_cluster_example <TIMESTAMP>/

creating: report_cluster_example <TIMESTAMP>/manifests/

inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster.yaml

inflating: report_cluster_example_<TIMESTAMP>/manifests/cluster-pods.yaml

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 BT 5

“kubectl cnpg destroy’ I<Y Rk, 4 VAKX VAL B#T 5T XTD PVC % Kubernetes 7 7 A
X =2 HHIFRL 3,

AT ardD --keep-pvc’ 7T VEIEETHEL. PVCEMRFELAD S, A YRRV R > TRES T
72§ X T®D “metadata.ownerReferences' % HIFRTEF 3, X 5. PVC D "cnpg.io/pvcStatus™ 7
~NILH “ready’ 55 “detached’ WKEEIN, HHINLA Ko7 ERLET,

RDR—=J1ZHK )
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(HTDR—T 5 DFEX)

‘--keep-pvc’ 777 ERIITICaA Y REHEIITTLL, TRy FEINPVCHHIBREINE T,

%

kubectl cnpg destroy [CLUSTER_NAME] [INSTANCE_ID]

ROFITIE. “cluster-example-2° HAv FrEEET 2 PvC ZHIEL £9,

kubectl cnpg destroy cluster-example 2

###t T ITRR—NA N =T a v

F— R BRI L2 A3 5 CloudNativePG “Cluster’ DFETEZ—KEILL. BT7 2774 ¥ T4 2 HET 3
CEPRBICRDZGENDD ET, TOKEER ¥ T AR —ANANF—T g rEr PIEATVE T,

NANF—a i, “kubectl cnpg hibernate [on|off]” 2~ Y KENLTOAFEHATEEZT,

CloudNativePG 7 5 A & —%{Kik$ 3 ¥, PostgreSQL 7’54~V A4 VA X RIZ|ET % PVC Z[RE. 7
FAR X o THERINZTRTOY Y —ADWEINET,

RDITETY 7 AR —ZRIETEXT,

kubectl cnpg hibernate on

iz kb
1. $XTDPostgreSQL f VARV A% v v XTIV LET

2. TIARVA VARV ADT—XEELPVC UM L, BRFIDT —ER—RAZAT—XALBHDT 7 R
R— R CIHEREMNTE T

3. EENETRTDY Y — X% & “Cluster” VY —XZHIRL £ 3-F1R0 PVC 2R 5

RIEIREEIZ72 5 £ CloudNativePG 27 5 A X —{iZ PVC DL —FDATHREX N, “PGDATA" Z2&Lr7 5
AR —IZl¥, “pg_controldata’ DAV T VYV EELRIDAT —RXRABFREINET,

Warning: :
T2V VT BRIEREED—ERTH 272D, 72V RAEINTA VARV AZREO ISR X —I13MKIETXF
A

L7 —RREAELEGE, ARV —X—EFFIEEZTCRT I IZTEEEA, RDa~w >y FTHEZEHIT
g

kubectl cnpg hibernate on cluster-example —force
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RIEREED 7 5 AR — 13RO FETHTE 3,

kubectl cnpg hibernate off

25 AR—PRIET B L. vy PR Y D PostgreSQL DB DM L 27— X A 2R RTEXET,
THERDESIICEFTTEE T,

kubectl cnpg hibernate status ***

430 BF7 =1 ILA—/N—
TIARVTTFHLBEVWZ S =R ELRGE, 77 RAX—3T7z—ILA—N—F—RZiKHET, Zh
E. R ZEROBETRET ZAREENH D £ 7,

e II9A4= VR FIZT 4 AVEENDD £ F

s 774U Ry RDHIBREIN D

o 54 <1 D postgres AV T FIM SO RFEENH D 5
T2 = VF—=N=DTFVYATIE, TIATIDPERFCIEL TV EEETEZEEA,

FEHRDE M —2DH. 74~ VUEY FODreadiness 72— 7R LIEBEDE T, i, 2> ha—
T — DN — T THREINET, avbte—F—F XD2O0DOFIETT7 -4 —N"—Tnt 2%k
HLE T,

1. ¥, TargetPrimary % pending 2 L T~—27 L %3, ZOREOEIICED, IA4<URy F
DPHEHINCS vy PR ER, LTUID WAL LY —AN—2ELET, 7I7AX -7 2 —LF—
N—T2—X (72— F—N—] ) Tv—7ENET,

2.FRTO WAL Lo —N=ME LT 2, V=X —EZERTDI, FILWIT I U mbINnET, #
RENTA VARV RETTATYVANDFRBZHB L. TODTT T2, ZI7AX—TEEDARL —
arvEEEALET., —H. LHEIOT74 <Ry RIZEEEL, 774~V TERLS koI Mt
L. L7V A /) —FRIZRYET,

BE: 202 7xz—XDOFHIZF. WAL L ¥ —N—%REHICEILTE, BRENRELEZT T4 < LELEH
FRICWAL DA MY —I V7 %2BBALAWI L ZHIELE T, Zh50EZEMNKITID, HILVwWTI74<
Ve L FVIEDERA LTA4 DAL XNE T,

EENREELTIASUDBT Yy PRXY Y ENTWAH !

L. ERANS, X4 2577 b LT.spec.switchoverDelay #)C PostgreSQL OE&E v v M AT > %7 L
F9, ZOTL—RAT7AT vy bR VE, REAFTOWALZT7 =4 7L LS8 LET,

2.EEY vy N UDRRT B0, XA LTV MEBZTGE. PostgreSQL DEIRFS vy AT V5B
HENE T,
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AR TE#] E— I PostgreSQL 27 4 7 ¥ s UM 2 D 28723, #EITHDOA Y F4 o Nw 77y
TeRTLET, 7274 7R 7% are2dNTR—ANy L, 7747 b2l
L7, == vy P XUV LET, AI74Z4 b E=FE 2V =y y bRUVET
12, FATD PostgreSQL H—N—Fat 2% 5 IWCHIEL 5,

4.30.1 RTO £ RPO A&

72— F—N=IZED, Y —ERANEELZITD, T—EBERbNTD T HA[RMENDHD 5,

L. 774 =V KEEXFEELMDIM. 2> b =707 = A VA —N—FIEEZFIGT 2 A, TEFD
7LV, WALEFZAA, F v 78 AV FBLOFRROBRENRNT 25508HD 57,

2B vy PR YA Y ERFEITEND . 77 AXR -3 EREEZII AN D7D, F—E RiX
WEEPZITE TN, T—RIEIKbNLEHA,

3.EES vy PR UKL IGE. B v v FE T VIZ WAL 22 AAZEREEFO ot 2%
BIELET, T—2DBEDbNSA[RENELRD D 5,

4. 774 VDT vy FETYL, FILWITIARUDBEREH L TOWARWE, 772X —-137714<Y
BRLUTEET 270, BENRELE TN, 7T—XERDAFTEA,

ER: RS Yy PR YRR T 224 L7 ME AL v F A —N—DHEEHEMKI
*.spec.switchoverDelay’ IC X > TRESINE T, MHET v v PRV Y OREZ R T2 Z 2id RPO DR
DOREETTD, B OBREANDERIEN SRS DH D, RTO WELEZRIIL X7,

B A v FF—N—T 0 REPFHT I ERL A VARV AIL—T v —DA > T L —2AEH T
BRI T2 & 512, .spec.switchoverDelay % 73 a > % PostgreSQL 7 — XX — 2D RPO ¥ RTO 125
BLET, RWEIRET 2L, RPO kDb RTOBERINIGEDN DD T, 77 AX—L L
BEWERBEAY 77y TLRNVTT—2pkbhEd, Hic, IhZzEWMECRET S L. A{ v
FF N T I T4 TRTFTARVR LTI I RX—%RFEMET 3 2 212, 7—&ELDY
A7 DHIBRENZ5GERH D £3,

431 FSTNa—Fao 2T

ZDR—ITlE, Kubernetes 7 7 A X —®DF 71 A4 T CloudNativePG %2 b 5 7V 2 —F 4 ¥ 7§ 3751
BT 2ERARBEHREROIIZ 2N TEET,

b > b: Kubernetes BHIFE L. kubectl R—T % T v 7<= —27 LTEBLABERH D £5,
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4.31.1 WD BHIIC

Kubernetes &5
FOTINS a—=T 4 YT T T 4T 4 TEVWRZEDDIE, FIZ/2 % Kubernetes > A7 LB T 2 HAEZR
THHeRftsTs e TY,
RDZ & 2R LTI,
o LT\ % Kubernetes 7 4 AV Ea—> a2y nN—Yay
* PostgreSQL 2SEfEL TW 5 / — K Dfthk

o EBBICABHNCIT oA ML= IS RERYFI—V%EBL. EBD
StorageConfiguration IZ2OWTTZBRD,

o VI RAX—THHALTWAHHE T 2 Kubernetes 7 7V 47— a ¥ (D% D, Prometheus. Grafana,
Istio, Certmanager 7% ¥")

ERE1—T1 VT
FIINY a—T 4 Y ZIE, HED kubectl =T 4 VT 4 WA T, AT LTRDOT 74 V/2—
TAVT A AT Z2BHOLET,

e kubectl @ cnpg

e jq. BETFW/La~>Y K74 Y ISON Fat v #—

* grep

EBEINEARAR VIS BT 1O EDAN T 7 AV THRELE T, T2 A Y D*nix
T4 AP a— gy CRICHIHAREET S, Windows OS Z#H L TW3IEEIX. grep D
&b DI findstr Z{EFH 3 2 2o,

wsl ZEEFEHL T, FAD*

Nx 74 APV a—ary®24 VA= LTLEEDY L EFHTEET,

aos

CloudNativePG 12 & o TER B X QHIHE N2 T RTDH Y YV — X, Kubernetes THifF XN 2 k512, E
#2 JSON format IZ0 ZFE8R L E T, ZOHE, HEDV VY —A»6nu 7 2HE 3 41213 kubectl logs 2
<Y FICIKET 2RENRDH D T,

FHICOWTIE. RO LS ICANLE T,

kubectl logs --help
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https://www.gnu.org/software/grep/
https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/findstr
https://docs.microsoft.com/en-us/windows/wsl/
logging.md
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B> b: JSON v IR Cit A2 DICHRIE T2, ABDHAI 2 DIZREE TS, e dx%ZEE
TEBIZE, jgax Y P T2 2BE8OLET, & 2, |jg-C T kubectl logss 2~ > Ki*
A TR TEET,

FR: IR+t 27 > 3 »Tld, CloudNativePG D b7 7Ly a—F 4 YL T, EFEXERY V-2
WK 2n 7 2ES T 2 FIEICET 3 WL ool ERL 7,

4.31.2 #RL—42—15HR
77 )L FTld, CloudNativePG 7 XL — & —{Z, Kubernetes D cnpg-system % FiZ2[#1Z Deployment ¥
LTA YR P=LENET GElicOWTIE,
BRICET 25 22,
REFFTLT, ARV —ZX—Ky FOYR MN2BIGTEFE T,

kubectl get pods -n cnpg-system

AR BHEORNHTIE, ARV —Z=DEITEINTVWBE 1 DDKRy RBH D, cnpg-controller-manager- T

AEDAATTHASNE T, MATHMEEZERT 2 X5 CARL—X—2RELTWAHEE, XhEZLD
IV MUDBRETT, ZNHDRY Fid. cnpg-controller-manager ¥\ S 4EIDT 704 X2 Mk oT
BHINET,

REMHALT, pod <POD> THEITINTWEARL —X—ICHT2BEEREINEL 3,

kubectl describe pod -n cnpg-system <POD>

R, REFEFTLT, ARy FronZZ2liGL£7,

kubectl logs -n cnpg-system <POD>

ARL—E—ICHT 3FMBERZINET S

K& FEITL T, CloudNativePG AR — X =770 A (TLFARL—X—=F704 DEFE) OTXRTD
Ry Fron 720G L% T,

kubectl logs -n cnpg-system \

deployment/cnpg-controller-manager --all-containers=true
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Tip: LELoa~<>Y P -f 75 7%EBMLT, v2Z%2 Y 7L 2 A4 A TEHFTEET,

REFFTLT, a2 % JSON 7 7 A WITARFL £,

kubectl logs -n cnpg-system \
deployment/cnpg-controller-manager --all-containers=true | \

jg -r . > cnpg_logs.json

kubectl-cnpg 75 7' 4 ~Z{#H L. CloudNativePG L —&Z —DN—Ta VERELET,

kubectl-cnpg status <CLUSTER>

i

Cluster in healthy state

Name: cluster-example

Namespace: default

System ID: 7044925089871458324

PostgreSQL Image: ghcr.io/cloudnative-pg/postgresql:15.0-3
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 Write 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

cluster-example-1 33 MB 0/5000000 Primary OK BestEffort .
~1.12.0

cluster-example-2 33 MB 0/5000000 Standby (async) OK BestEffort .

L 1.12-0

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

cluster-example-3 33 MB 0/5000060 Standby (async) OK BestEffort .
—1.12.0

4.31.3 V5 X2 -5k

NAMESPACE #HiZE D <CLUSTER> 7 7 A X —D AT — X A, RD XS ICHERTE 7,

kubectl get cluster -n <NAMESPACE> <CLUSTER>

o
NAME AGE INSTANCES READY STATUS PRIMARY
<CLUSTER>  10d4h3m 3 3 Cluster in healthy state  <CLUSTER>-1

FREDHITIE, 3 DDA YRRV ZAH 57525 IEH 7% PostgreSQL 27 7 A X — 23 X4, TR T ready 1K
HET, <CLUSTER>-1D37 54V —T7,

BEELREOE S, Cluster VY — XD =7z XA M2HET 22, XHWKHRATEET,

kubectl get cluster -o yaml -n <NAMESPACE> <CLUSTER>

INET 2D 1 DD0EERaA~<Y FIX, cpg 7774 Vi2& > TREEEN S status ¥ Y F T,

kubectl cnpg status -n <NAMESPACE> <CLUSTER>

Tip: --verbose & 7> a YBT3, EDZLDEREZMITITEET,

AR 7 IRZ—DAT—RAEHBZLIZMAT, cnpg 7774 VEFERALTROZ e 2fTH DT
XX, LAV ARTHE-FLET, <brsREHEZEHLE T, <br/s B—LT7 Y PV RX—FT TR
R—FER L TR OZLELEALE T, <brsh—F2FEHLTCYe— R L, BEoZLELEALE T,
<br /> FEHIZOWTIX, cnpg FHF a2 XY FESRLTLIZE W,

PostgreSQL 2> 7T F A X =YD=V a VY ZEIELET,

kubectl describe cluster <CLUSTER_NAME> -n <NAMESPACE> | grep "Image Name"

H77

Image Name: ghcr.io/cloudnative-pg/postgresql:15.0-3
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AR kubectl-cnpg status -n <NAMESPACE> <CLUSTER_NAME> %[l L CRICEWMZEZHIE T2 2 H T
EEJ

4.31.4 Rv FIER

REMFHL T, FFED PostgreSQL 7 7 AX —IZJBT 24 VAR ZADY A N 2EISTE X3,

kubectl get pod -1 cnpg.io/cluster=<CLUSTER> -L role -n <NAMESPACE>

g

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, Ry FHKBRL TV E0E S 2l TE %9,

kubectl get pod -n <NAMESPACE> -o yaml <CLUSTER>-<N>

RDaA<> KT, FED PostgreSQL £ Y AX Y ADTRTORZZHIGFTEX T,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N>

158 % PostgreSQL 7Rt ZDAICHIR T 25813, KREETTEET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \

jq select(.logger=="postgres") | .record.message

ROFITE, FORTWERTEA AZAX Y TREBMLET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jq -r select(.logger=="postgres") | [(.ts|strflocaltime("%Y-%m-%dT%H:%M:%S %Z")),

—record.message] | @csv

PostgreSQL R RICEAT 2 EMBEHREZNELTI LRI >ITS

799 alREDRY Rrbu 2Rl %7,

kubectl logs -n <NAMESPACE> --previous <CLUSTER>-<N>

FEE D PostgreSQL Pod 7° & FATAL =7 — 2§ L £ 3
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kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \

jg -r .record | select(.error_severity == "FATAL")
o
{
"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"

FFEDARY ROB 2T PostgreSQLDB 57— X vt —I% 7 4 LX) 7 LET,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | jq -r .err | select(. != null)

HiJ7:

dial unix /controller/run/.s.PGSQL.5432: connect: no such file or directory

NEDKRY F2berr V—FIZ—HTE2XvE—Y%BURLET,

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

FFEDR Y KD PostgreSQL 7Rt A5 IR THOO 7 EZHEL 5,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jg -r . | select(.logger == "postgres") | select(.msg != "record") | .msg

U

" "shell
2021-11-08 14:07:52.591 UTC [16] LOG: redirecting log output to logging collector.
—process

RDR—=J1ZHK )
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HIDR=I D 5 DHEE)

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".

lEFHEOT7 4 — L RTI4ALXRY T ENRy FaZ2RE L. | TRY->THEELE T,

kubectl logs -n <NAMESPACE> <CLUSTER>-<N> | \
jg -r [.level, .ts, .logger, .msg] | join(C" | ")

HiJT:

info | 1636380469.5728037 | wal-archive | Backup not configured, skip WAL archiving
info | 1636383566.0664876 | postgres | record

4.31.5 \v 2o 7 v iE%Hk

KR LT, BT 2 72X =B E NNy 27 v T2 Y A PTEET,

kubectl get backup -1 cnpg.io/cluster=<CLUSTER>

BE: Ny 277 v 7D LFE. CloudNativePG D N— 3 > 1.10.0 TEASINFE Lz, Lz o T,
FON—D a YPBETIEREINTZ) Y —ZADAIZFD XS IRABEENE T,

4.31.6 X L —21EHR

1

RDESZ, 75 RAR=HMEHT % StorageClass Z X7 NF v 7 LT, ABERIE NI TNV a—T 4
YIZHIREDZL DAY T XA 2EET 3 LRI OBEN DD 5,

STORAGECLASS=$(kubectl get pvc <POD> -o jsonpath={.spec.storageClassName})
kubectl get storageclasses $STORAGECLASS -o yaml

ZL DA 77 AR =T 7 4L D StorageClass ZfiH L TIER SN 272D, T TREZ FAX—Ky
RD 1275 StorageClass ZHUF L 79,
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4.31.7 /— FiER

Kubernetes / — Fld. F&HIIZ PostgreSQL AR v ROETSIN G TS, ZNHICDOVWTTESRITZL
ZH B Z & IS EE T,

K%M L T, Kubernetes 7 7 AX—HND ./ — KDY R EBIGTEE T,

# look at the worker nodes and their status

kubectl get nodes -o wide

B, FFEDI FRAR—DRY FRETENTVSE ./ —FOYR M RINETEZT,

kubectl get pod -1 cnpg.io/clusterName=<CLUSTER> \
-L role -n <NAMESPACE> -0 wide

#BER. Ry FDRHEINTVWIIGFZER TSI CHEETT,
affinity/anti-affinity rules and/or tolerations % ] L T\ 2 5EICIEF ITHILE £

4.31.8 &4

%< DA T 4 7 kubernetes + 7Y = 7 b like here ¥ [FfIZ. 7 T A X —1% status.conditions b Z\FH
LET, Zhickh, 77 R2—2RDRBITKIFT 2RO DI, FEEDA RV M RFEET 20% 1%
TEFET, HEMAMREREFEIROE BT,

» LastBackupSucceeded
o W7 —HA T
s LT«

LastBackupSucceeded ZFHHT DNy 77 v TDRAT —RAEZHE L TWVWET, True IZHEINTWVWSEY
Gy BREBEOANY 77 v IHRELLEFEINTOET, ZhNDE S False IKREINE T,

ContinuousArchiving X WAL 7 — A4 T7DRA T —X 2 EHE L TVET, True IKHKEINTVWBRIEA,
B%D WAL 7 —H A4 77 a e APREFIHK T ENE L, ZhLBOEEIX, False IKRESINE T,

Ready &, 79 AX—IC2—H—DIEELHDA VY RAXVZADBHD, 74~V L VAR ZADUE[HHT
ETWVWABIES, True T3, ZORGEZAZVFVTHEHALT, 779 RX—DMEREINDETRHETEE T,

REDRHZ[THT BHE

e Ny T

$ kubectl wait --for=condition=LastBackupSucceeded cluster/<CLUSTER-NAME> -n
—<NAMESPACE>

o T — T4 T
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$ kubectl wait --for=condition=ContinuousArchiving cluster/<CLUSTER-NAME> -n
—.<NAMESPACE>

e Ready (7 7 RAZ—DMEEBTETVEDE I D) &

edb_notranlate_37 LU IZ. KL 725:F% &1 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

- message: exit status 2
reason: LastBackupFailed
status: "False"
type: LastBackupSucceeded

- message: Cluster Is Not Ready
reason: ClusterIsNotReady
status: "False"

type: Ready

4.31.9 L < DD DO—A%BI%: 5RE
AL =0V EVWT T
752X —HND 1 DL EDR Y F23 CrashloopBackoff iIZH D, @705 T 4 A7 BN W0 - T\

BZA[HEEDI D B Z EDURENTWVWAEEIE, BZH LA VARV AD PersistentVolumeClaim OH A X
PP THRERDDET, FFaxXy o R a—L¥EE 2 Z&L X0,
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Pod »' Pending KRETRX 2w U9 3

TIRAR—=DA VARV AP Pending 7 £ —XTARXRy 7 L TWBEEIX, Ky KO Events k7> a v
PHEEERL T, ZOHERICHPHHZEBEST I2D0ERDHD F3,

kubectl describe pod -n <NAMESPACE> <POD>

ZHZERD LS RFERPEZ SN ET,
» nodeSelector IX—HT 3/ —FiZHh FHA
¢« J—FDT AV IPE—BTBEIIRCHBDRELLERIATHVERA

o FHARER ) — FAE /2L H Y EVA, THiE. cluster-autoscaler B3\ D DRI FE
L=d, —RRRERFRE L B ICHEE L CWAAREEDL H D £

DA, BEIEMOARY P EERT XL E T,

kubectl get events -n <NAMESPACE>

# 1list events in chronological order

kubectl get events -n <NAMESPACE> --sort-by=.metadata.creationTimestamp

Ny O T Yy THEEEINTUVWERWMERICL T AL FEEAL L

XVTFYADDH. LTVADBD LA TICBBZIHEHDHD £9 (Kubernetes / —RH RLA>Eh3 L
FEEZITLEETW), I95RAFA—=TNYIT7vTIHRBHEEINATLWERWMES., L7UADEIELIEFIC.
T3AIVICFEELBWWAL 7 7 M ILDBREBICHBZHEDHDFT (

:ref: postgresql” 2 7 3 a > <postgresql £ 7 > a >
THHLZ L5112, WAL EHERY > — 1> TRV A4 7 EhTnET) R,

FIREIZ. pg_rewind DSLIRTD I 4 < VICIFEAE LW WAL 7 7 A V2R T 2845, pg_rewind:
error: could not open file ZHiEHL 7,

INHDHE. Ky FIZEFMATETWRWESD, PVC ZHIFRL T, AL —Z =1L FY B EVELR
IHIZRERDHD ET,

ey a oy a3k kiiR) a— 22 HHLTED, PVHOEHSRHIRT 2 Z L ICHELD 2
BEIF. ROXSICTEET,

PODNAME=<POD>
VOLNAME=$(kubectl get pv -o json | \
jg -r .items[]|select(.spec.claimRef.name==\"$PODNAME\") |.metadata.name)

kubectl delete pod/$PODNAME pvc/$PODNAME pvc/$PODNAME-wal pv/$VOLNAME
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432 Jx >0

CloudNativePG @D 7 = > > > 7%, PostgreSQL 27 7 ZAX—®D 1 DLk, /1 TRTDA VARV AR
FELTW2 e EDLNIGARIC, 20T —XERETLIHMO T L RATT, A VARVAPT 2 VR E
Nz, Ry FOFEITHIZ PostgreSQL #— N— 71t X (postmaster ) 23 ¥ v h XV XNZ T LHh
RAEXINE T, UKD, 72 VADEREINZ E T, Ry K EDT — X203 PostgreSQL I &K » TEH X
N, TN T I I TN a—T 4 VITDENT 7 7 ANV AT LEHETEE T,

4321 A1 VARV A ETTVRTBHEE

CloudNativePG Tld, XDt %7 =Y ATEET,
s FFEDA Y ARV R
s A VRRYADY A B
* Postgres Cluster 2K

T2V NE A VAR ZZD ISONFERD Y R + 243 ¥ § % cnpg.io/fencedInstances 7./ 7 —
TarparvyryYENLTHEENE S, 7/ 7—>a vy ["*"]', YA LRI —FREFHHELES Y
IRV RAMIHRESNTVWEHAE, 7 I7AX—2KNT7 = VASINE T, TRHZED ISON Y R M
BRESINTVEIHE, ARV =X —R@FERPFESNTORVDLD LS ICEEL £7,

o1 :

* cnpg.io/fencedInstances: '["cluster-example-1"]"'!%cluster-example-14 > ZA&X XD
HAEITVALET
e cnpg.io/fencedInstances: '["cluster-example-1","cluster-example-2"]" =8

cluster-example-1 3B X U cluster-example-2 f VARV RA%Z 72 VAL ET
» cnpg.io/fencedInstances: '["*"]'1X. ZTRX—HNDTRTDA VARV A%E T2V ALET,

7 /77— aviE, kubectl annotate 2~ FRYZM LT, £7!3 kubectl cnpg fencing on ¥
Tax Y REMH L CE#EPNZ AT, Kubernetes 7Y 227 MIERETEE 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, LEMC 7 2 v RENTA Y AR Y A% ED Cluster DT,

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

RD_R—J1ZHK )

G

\
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(BIDR—T 5 D x)

annotations:
cnpg.io/fencedInstances: ["cluster-example-1"]

4322 Jx o I FEEIFBAE

T2y NE T/ T = arEIZUVTTE0, HIOMEICERET S TRIRTEET,

7z LTIE,. ZHid kubect]l annotate B UL CTFENTEITT 55, KD X 512 kubectl
cnpg fencing ¥ 7a~ >y Re2HHLCETTEE 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 "*"

4.32.3 727 DA

AVARYAMT 2 Y THICEKESNS ¥, postmaster 70t 2A% T v v XY VT 3 FIELEILA
ENFET, ZhiE. XA L7 7 Fh.spec.stopDelay WCKEZINRAIDAT— v v bRV, #i
WTRERGEDEHEY v v P X TSN E T, KIT:

e Pod IXHER X EF
e Pod 3R T E LT —2 INERA

* Postgres 1 Y AX V ZADREZLEL LEVWT RN TOLEENFINE T, ZAKEIPEEN
£79,

o 1 IZEE XN S cnpg_collector_fencing_on ZFRE. X MU v ZI3IEXNFTEA

EE: T IARVA VAR VRPN T 2 Y RAINTWBEE, Z O postmaster 7Bt A1k v v b
RV ENETH, 72 A NG —N=FFTINRWD, 7TV =2 a Y OREDPHHEINE T,
Tz YADEREND . T2 ANT—AN—ZETETIIT T4V A VAR AHHEEFENE T,

ZFDD, BBEICHELRIBEICDATIARIA VARV RAEZ T2V RATEIEBEHDLET,
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fenced 1 ¥ A& YV ADHIFRE N5 & Pod I IEFICHIFR S L E 3753, postmaster [FEFI TN EFEA, Th
3. 4 ¥ A& > AH Crashlooping DB EITIEF IR D £ 7,

4.33 PostGIS

PostGIS 1. PostgreSQL DIEHICARDH % 4 — 7>V — ZIERERE T, 7 — XX — 212 GIS (HiFIH®R
VRATL) ATV bERFL. SQLEN L TR T 27200 R—- b 2EALTVWET,

BE: Z0t®7yarTid, @i PostGIS IHE@E L TW5a Z e 2HifEL LTH D, CloudNativePG %41
L T Kubernetes T PostGIS 7— & X—Z %2 L THr L\ PostgreSQL 27 7 A X — 2 {ER T % J7iEICEE S
2 BEAN SRR L £ 5,

CloudNativePG 2 I 2 =7 1 1%, 2SR D PostGIS images hosted on DockerHub FICHEER X iza > 74
A=V % MRFLTVE T, FElCOVTIE, R ZEHIEE W,

* postgis-containers

* postgis-containers

4.33.1 PostGIS 7 5 X2 — LAY 3EXBR
WERHNZIE, PostGIS X — 2 D PostgreSQL 27 7 A & — (F 7213 BT PostGIS 27 7 A & —) 131D PostgreSQL
I AR—LAKTT, ME—DEWVWIRDEEBDHTT,

s PostGIS BXUBH Z 4 75V DY AT LNDIFE

e PostGIS T2 X5 ¥ a v DF —RN— ZANDIELE

CloudNativePG 3£ 2 2 — R IN 7V r—>arayrHiCEINTWE =0, PostGIS #27rE Y a =
VT RAME—DHEZ, ARTVRRFEHAT RV TFAX=JIEMT 22T,

AT FAA—=CDEH X, BT HECHET M AFIEZIBMAL 3, X bffjHc

. UTOHIDESI1IZ, 232274 DPostGIS A>T F A XA—IRFHTEET,

2HFHD AT v I TlE. PostgreSQL 7 — X RN — ZIZHLREAEZ A Y A b =L L ¥ T, ZHICIE2 DDFHIE
BHDET,

e YA Y —ERT7—FTFTI7F IO TI FTRAZ—THRAMNTEIXA VP DOBELLH—DF—
BAR—=ATHBET7 TV r—>ayrF—FZR—AZA VA M—=1LT 5, /=&

e A VAR VADBH DT — ZER—ATHFINBZE /) VR T7 X7 27F v AT REE. 75X
RZ—TERTEITRTDT—XR—ATHHATE 2 X5IT templatel 7 —XR—ZIZA YA F—JL
LE9d

AR T—ER—AHND~VA 7 aP—EREE/ VRT —FT7F v DefMlicOWVTIL, How many databases
should be hosted in a single PostgreSQL instance? ¥ 7z Database import ZZH LT 72 &\,
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CloudNativePG, 1) —X 1.17.1

4.33.2 PostGIS TH L\ PostgreSQL 7 5 X2 —% kKT 3

PostGIS 3.2 THi L\ PostgreSQL 14 27 7 A X —%E L7z LEL % 5,

BHIDRAT v Fld. 52 FIZIELWPostGIS 2> 7 F A X—I%fH L. Cluster U Y — ZIZ.spec.
imageName 7> a Y RHEYNIERET 5 Z 2 TT,

LUF @ postgis-example.yaml (X, PostGIS 7 7 2 X —DIERAIEICET 2 54 BV 2 2L 5,

E&: CloudNativePG ITIIMEAR & D D HFIDEH SN E 30, EREHICS AT LOMRE F 2 —=>
TR ERTOENDHZ Z e B ERBLTL I, £, LUROH|D “imageName® 1. PostgreSQL
14 THIFARTRERRFT DA X =P 2 BRI LRLTVWE T,

apiVersion: postgresql.cnpg.io/vl
kind: Cluster
metadata:
name: postgis-example
spec:
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

ZOfE, 7TV =2 a T —&ZR—R (app EMINFET) 2EBICERT 2H1IC. templatel 7 —
BR—=Z2IZHLTZZYDY R+ %FEITT 3 postInitTemplateSQL A 72 a VIHKEFEL TWVWE T, OF
D, =7z A @A LTI 7 RAZ—DFT 2. LilOIEEENT Y L — T —ZR=2E 7
TV r—2ary7F—RN—ZADWIIZA4 YA P—LEh, HHTEZ L5124 D %5,

FR: K% H > T, postnitApplicationSQL 72 ¥ D API ') 7 7 L > Z @ .spec.bootstrap.initdb C{# F FIRE
RATT a v EHERLET,

app T— ANR— R T2 222k D, arTFHND PostGIS DEHTIRE/ L NN— Y a v 2 EiHICHERR T
ZFET (ZOFRFaXYMOEEIEERZGERDD ET),

$ kubectl exec -ti postgis-example-1 -- psql app
Defaulted container "postgres" out of: postgres, bootstrap-controller (init)

RDR—J1ZHi )
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BIDR— T 5 DR X)

psql (15.0 (Debian 15.0-1.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

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)

RDOFIETIX. postInitTemplateSQL 273 a 2V X M XA TV BILIEKEREDS app 7 — & X — RIZTE
LAYVAP—ALEINTVWB I RIERLET,

app=# \dx
List of installed extensions

Name | Version | Schema | Description
ettt fommm - fommm e o
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

RDR—J1ZHi )

4.33. PostGIS 193




CloudNativePG, 1) —X 1.17.1

(BIDR—T 5 D x)

postgis_topology | 3.2.2 | topology | PostGIS topology spatial types and.
—functions

(5 rows)

=%

app=# SELECT postgis_full_version();
postgis_

—full_version

POSTGIS="3.2.2 628da50" [EXTENSION] PGSQL="140" GE0S="3.9.0-CAPI-1.16.2" PROJ="7.2.1"
LIBXML="2.9.10" LIBJSON="0.15" LIBPROTOBUF="1.3.3" WAGYU="0.5.0 (Internal)" TOPOLOGY
(1 row)

434 T RY—I2VFDTAK
CloudNativePG 1%, F XL —&—73 PostgreSQL 27 7 A X —%1E L 7704 LTEHET 2 Z e 2R3 5%
—H#HOIYRY—IYFR (E2E) TALEZALT, a3y MRICHBMICT A P ET,

E 512, RD Kubernetes N—F a a3y FITRIZTRA NSNS0, BFE T 0 2XDHHHEE TS
PMETEE T,

*1.25
* 1.24
* 1.23
e 1.22
e 1.21

KD PostgreSQL N—¥ a BT A P ENTVWE T,
* PostgreSQL15
* PostgreSQL14
* PostgreSQL13
* PostgreSQL 12
* PostgreSQLI11
* PostgreSQL 10

Kubernetes ¥ PostgreSQL D7 & b /=N —Ta > iz, TEEZH L T Kubernetes 27 5 2 X —H3E
REN, ZDZFAR—TRDEE T A LA — IBFETINET,
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L]

BE: ARL—F—DA VA=) 7I7RAZX—DIEH;* T— XA L= DDDKGERY 2 —
LD,

s H—EREH: MAMDERZIC T —EREN LI, 2 — -2 Ly —"—BXU/Z
7232 74 7 v FEEE 2/ L 72885, * PgBouncer;

c BEBEE: Jx—IA—N—0 X4 v FF—N— 2 10RBETT = — NI —N—FELEED
TIA4RVIY RRA VP RAL v Fy ¥ 20 UNICAAL v FF—N—LEBEDTS54 <) R
RA Y IDRAL v F, *60 HLINICHILIKED HEIEL £3, * PVC OHIBR;

e Ny o7y Feigr: *S3 Ld Barman Cloud 2 L 72Ny 77 v 7% ScheduledBackups D F1T,
* Barman Cloud on Azure blob X b L =Y 2 L7=N» 7 7 v 7 ¥ ScheduledBackups D517, * S3
C Barman Cloud Zf#H L TNy 77 v 75 5L L %9, * Barman Cloud on Azure BLOB R k L —
CEMBHL TN 27y IO LETS, *V LY X T

e ARL—Z— ! ARL—FZ—EM, ConfigMap M L7cARL — X —FE, * ARV —KX—Kvy R
DHIE, * AR —&X—Ky FOIZVEZYay, *FRL—X—D7 v 7L —F * FRL—X—D
i n] .

 AIERAIYE : XKD woaAL Y23, PgBouncer X bV w27 * JSON 1 7

c LTV —=o i MBL VAT RE— L) —avRuay b, *[EIEHER, * 75X
R—DAT =T v TERAT—ILRY >,

o ISTAY *CNPG IS5 74 VLT SRR —NA NI —2ay, TP, HEfiir
EDIER;

* Postgres #&p : * PostgreSQL WD EHZEH L £3, * PostgreSQL f X =Y Z2ZLHT 2L ZD
a— U yﬁ%%ﬁo

s Ry RODRTTa—1)>Y . *Tolerations ¥ taint, * NodeSelector Z{ff L7z Pod 77 4 =7 4,
e VDIRBA—RBRT—=R . VFRARZ—=FRIVET /) T—23 >0 ConfigMap, * 73 =7 b XART—XK;
- B8 : T—2 DB, pg_basebackup;

s T—ER—RDAVER—bF 14O —EXF7FO—-F, £/ VAT Ta—F,

e ARL =1 #2 b L—PHER,

e LXal)TF+ ! *AppArmor 7/ T — 2 ¥ DI, Azure BRI TOAETINE T,

c XVTFVR LX) —=FFLA Y,

4.35 AT FAA—DEH
Kubernetes F§ @ CloudNativePG # XL — & —I&, KROBHICHENL S % PostgreSQL D EHf kD H 2 a > 7
F—AX—=ITEMET 3 XD ITKFFEIhTVET,

o R H BREDD B PostgreSQL FATAIREZ 7 A4 /L - - initdb - postgres - pg_ctl - pg_controldata
- pg_basebackup

« RRIWZHDBHEMND S Barman Cloud EAITHHE 7 7 £ /L. - barman-cloud-backup
- barman-cloud-backup-delete - barman-cloud-backup-list -
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barman-cloud-check-wal-archive - barman-cloud-restore - barman-cloud-wal-archive
- barman-cloud-wal-restore

RBEDA)

o PGAudit JEERIEREDS A Y A b —&ENF L7z (X 7Y a V- B E N0 7 A X —T PGAudit 3 E
o EYIm r —LERE

BE: PostgreSQL versions supported by the PGDG D ADFFAI I N E T,

CloudNativePG 134 Y AR VAR F—I % —TA—N—F 4 FT 37D, /A X—IFRICZY MY —RA
Viavw Yy FEIMNELD FHA.

for = =
==
*7

: TV = arar T FAR—=IF, BN FIF T a DRy PAR NP —N—T —
2 F v #** T DA CloudNativePG 12 & » THHA XN E T,

CloudNativePG 2 I 2 =7 4 &, CloudNativePG TEIfEF % public PostgreSQL container images % 2t 3
KUV R—=PFL., gherio TREALTWETD,

4.35.1 1 X—HTDEH

A X —2%121% Docker THXNZAFIE[IY 3 Z 2 A TE F 23, CloudNativePG AR — X — 34 X—
RTEHEHLT, A X=JIZEENS Postgres X P v —"—Y a VEMHLE T,

YTRY PNy FLANABKL BESDHD T,

Z D&IZIX, Docker X 7 TRIFANSNE BB XFOMAEDLEE, BIICKYy b, 7V X—Ra7, %
72~ A FRAREEHITZ e NTEET,

AT 2 &L 7 DH:
¢ 11.1
¢ 12.3.2.1-1
.« 12.4
.« 13
¢ 14.5-10
* 15.0

a=a
=08

latest 134 X —Y DEMRR T IZR R ENTERA,
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4.36 ARL—2—DEEHLARIL

ZDx 7> a»Tld Operator SDK definition of Capability Levels 7 L — 24V — 27 2 L THEI N2,
CloudNativePG 12 & - THE XN S HEEOME 2R L £ 5,

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

11: Operator Capability Levels

EE: Operator Capability Levels model I123£-25WT, CloudNativePG Operator 7> 5 D** [L~UL V - HEj R
Aay b =ty PERHIFRFCEE T,

BIEREL ~UE, ARL — X =AM 2 KPE O BEHIAE v MICBEN T s hTuwE T,
1LEAAL 2=

2.—LVRART v T 7L —F

3.9 VA4 T AL 70

4. NS

5. F—bt 41y b

FHR: O —LT—2F, ARL—R—TOFRDIFELEEDOHA FLEZTVWET,

4.36.1 LRNIL1-BEERAVZA =)L

BEREL L 112, ARV —Z—D A VA=) 2 BEPEENET, ZODTIVITE, ARV —K—
X° PostgreSQL 7 7 A X —HE & OMFEHFEDOUER Y, HnPe T I 2—F -2 7 AR TV ADHERER
fkrE&EENT T,

BE: OV LOERE X 2V 7 4 DD ZBRE L TVWE T,
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https://operatorframework.io/operator-capabilities/

CloudNativePG, 1) —X 1.17.1

EERBHICE AR L —2—DEH

IRV —& =%, 4 DOFEHEX CustomResourceDefinition 7Y =7 +. Cluster. Backup. BXU
ScheduledBackup % EFH T % Kubernetes ¥ =7 = X F ZHHL T, BEENRGETA VA =L EINET,

EEEHICK % PostgreSQL 75 X2 —DEE

PostgreSQL 7 7 A X — (ARZ ¥ F) &, BRICESWIRITIET Cluster FRAX LV Y =R 2R LT
EFRINE T, PostgreSQL D NN— a Vid, BERINLL I A MY 26 HEIICEIE X 5 CR TESR
ENTART Y FAVTFARXR=IRXEoTIREDET, ARTFUVFZEMTZ ., ARV =X —1EX
DYY—2HHIANIER L £3, Pod. Service., Secret. ConfigMap. PersistentVolumeClaim .
PodDisruptionBudget . ServiceAccount . RoleBinding. Role

CRD ZNML1cARS Y FEZEDA —N—F1 F

Z DEFE X, PostgreSQL SN H ZEEDART Y FaA v TFA X =V %P R— T3 L IITEGF
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T BHED Web ¥ — =% LT,

Prometheus AL —R2—0OF €E=X VY 7BLUT7 77— Y —=ILDX M) v 7 BT T AR~
FF2725DLY FRA VI ERBELEST, AR —& =&, postgres_exporter & HIEHED H
L= LT, ConfigMap

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%
et 3% Z 212 & D, CloudNativePG % Prometheus 35 & OF Grafana ¥ &5 2 HIEERTA—T YV — 2
@ Helm % — F T3,

JSON XD PostgreSQL TS —X vt —J DIEEH O

FTRTOBI Ry —JF, BALRRYTOE 1 LNILDERKR, oL, BXaZzy YDk
A 7 (IEHD PostgreSQL LT — X vt —IF ¥ 1 )LD postgres K &) & HiZ, JSON LA THEHEH )
WEEXNE T, ZDE,. CloudNativePG IZ X > TEHEXNEZTXRTDPod ., V—AT—REXAL T
LTISON ZHHE—FFTBZXY YA M) =200 R &%y 7 L BErOEHERETEXET,

D7INRALDIITIVE=ZR) VY

CloudNativePG XA F 2B BEII DR A4 T 4 TIWCHR—-FLFET,

o EEHL refpg_stat_statements’ G B <pg_stat_statements & BT %> . PostgreSQL ¥ —
NIl Ko TEITENZTRTOD SQL A7 — b X ¥+ DFTH & FEITOHGT 2B TE F T,

o :ref:auto_explain® ZEHMIZT B< auto_explain’ ZHIMZT 5> ., °EXPLAIN

EFETHEITETIC, BWRAT— b X ¥ b OETEEZ BERNC 2 2R T 2 TR AL
9 (Wb TwRWI ) 28T 20IH LB ET ).
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EE

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,

Kubernetes 1 N> k

VY =20, / — FDHIFR, 7 v 7 7L — R ¥ Kubernetes API T TIN5 FERA RV Zisx
LET, A XV M, kubectl describe XN kubectl get events 2~ REMFHL THRRTEET,

4.36.5 LANILS5-F—FN1OY b+

BEREL NV S51E. AT ALY T4 LAY —2oF EL-EE L AROHRAZE -, BBIXT—U>
g, BE. B Fa—o A ESEYTTVET,

BEEEDHDEE T T — LA —/N—

T4V THEEPBHINHE, ARV =2 =13 RO T 74V ENLL TV I EH LR =Ty v
FATVELTHRETAILICED, 75 RARXR—DRAT—RAREHLET, FOME, FEEXTVWE Ry
FDA VAR AR Z =T % =1, HILWT T4 VIR, RIS ZITED, 757 AR —DHEK
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—

Kubernetes 1% Controller pattern Z{#H LT, IHEDZ 7 A X —DIREEZ BN DREICEDEE T,

AT=RIZIT V5= a @8,
StatefulSet 2> b —5 —TEHINE T, ZE. FICARETHEEINE—ED Pod Z/ER L TH
L, ZhoicEHEID 28 b Y TE 9,
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CloudNativePG {%, StatefulSet 2> Fu—J—ZKEFFT b VIC, WEHDOAIREZ LY u—F5—%
FEEL T PostgreSQL 4 Y A X Y AZE ML E T, ZORFTOFERICL D, FEES I DEMITRD 325,
AR —& —1J PostgreSQL 7 7 A X —D MR P ZBEBEINC LIRS, 77 ARXR—ZEHT 2 H5EZ XD
FHIATO Z e D TEFE T,

THA VHEBOZ  OFEIRE  FkIC, B2 28 RENIMOZIHC ORI D £5, UFDEF > a2 »Tid,
Dixat OFYUT X D CloudNativePG D FEHEDEHENED A L, HELP T RoZz e Bbhisn o
DAEA Y MTOWTHHLE T,

4.37.1 PVCO UYL X
ZHUZ StatefulSet D L HISNHIRTT, PVC DY A4 XZEFEIZHR—FLTVWEFA, ZHETF—
BR—=ZIZE 5 THETT, RV a—2DY A XB2EET 31213, EHERERERAHETT,

SHHEAYIC. CloudNativePG 1E. BERX MR ML —Y 7 S ARIERH L THEICR S PVC ZEEZEEML, X b
L= A8 R— b LTWAEEIXPVC DY A AEBE RN TE £,

4372 T73ARVAVARVAR LTI AN

StatefulSet Y bR—7 =& 1 DDF7 ¥ T L — 2 56—#H0D Pod Z1ERT % & 5 ICHFFEINTVET,
PostgreSQL 4 Y A XY A Z 221 DD Pod T2 2, 2 HORY F2HH T,

1. 754< VA4 Y RZ A (12F1F)

2.7V (B8 A7 ar)

ZOENE, FREOIRETHEITT 2 1E LWVERMIE 2 TET 2 & 2 ICBERLET,

—HOEEZ, RNV TV A TEITL T T IA RV TETTHRENDH D 34, BFEhkL 7Y
AP LWT T4 e LTHRLIZRICOAFEITLE T, 2L 213, HID PostgreSQL 4 X =3 N—T a3 &~
ZHHT 255, £7z1d max_connections (Z 4L treated specially by PostgreSQL because CloudNativePG
uses hot standby replicas) @D X 2 BRHH T X — X —ZHHLTHETT,

ZDFE. CloudNativePG 13> V) 7 VEBSEF T4 <, PostgreSQL £ Y AR 2Du—Li2EELET,

BEWZXoTE, AL — &w@ﬁ®7n%xmﬁ5%£ﬁ%0iioE%K7547UTW¥L Rz
LY B TIEEL 3, #HilZ1X. max_connections % RiF 356, ZD%A. CloudNativePG 1ZXD Z ¥
ZITVWE D,

cHLVWREZ T IA VA VARV AICHEHAL XS
s HEFIL X T
s LTUMTHLOWRERBEH L ET

StatefulSet 2> bt —F7—X, 7V r— a VIHKIFEL R\, PostgreSQL DA 7 4 7L 7
F—varyrr/uY—IEAEDOERHAADL I ENTEEE A,
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https://www.postgresql.org/docs/current/hot-standby.html
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4.37.3 PVC O—E¥
PostgreSQL A ¥ A & > 21d, BB D PVC TEMET 2 XS5 ITHMTE %S, T WALR ML —U%
PGDATA 7 5 7B 2 51T,

2O0DT—XAMZIZFARIICHEHAZ NS 72D, PostgreSQL DR S5 —BH L TWARLENRDHD FF, [~
AR YAD WAL R b L =25 $ % PVC ZHIFRS % £, PGDATA DMRFE N TW5 PVCIXHHTE R
{Zeh %9,

Z OEIEL PostgreSQL ICEETH D, StatefulSet 2> hu— 7 —IZIFEHEINTVERA, BEET
TV =2 a YERETEDD FHA.

I—F—=2PVC % Fuy §5r, StatefulSet \IZNZHEIEM L. PostgreSQL £ > AKX > ADTHE L
F L7

CloudNativePG (ZfXH D12, B H D PVC 2RI LTHEEL, BlOA VARV ANT I AKX —IZIEL
BT B0 LW PVC 7 DERZBBEL E7,

4374 O—ALNZX L= UE—FX L=, BLUVT—ER=XH1X
7w 77— REITS729DIZ, Kubernetes / — FZIEITA2DERHZGEBHDET, 7y 7L —F
B, 7oL — FEIEIS U T, a3/ — FRABPUBET 20, il —FICBEEBRIONET,

FHTERN . — R PostgreSQL £ Y A X Y A% ARARLTVWE ERET S L, T—XRN—ZADH A XL
II9RA VT IRANIZF RIS LT, ROWTIUDT 7> a v iR TE X T,

1. X2 L7/ —FIZHBPVCEPod%x Fay FLET, BIOPVC 6T —2%2EHT2HLWPVC %
B L E9, ZO%. ZFORY FERAFTa—ILLET

2Ry REFay L, HlO)—FTRYy F2RF5Pa—nA1L, ZFIEPVCEYYYMLET
3. Pod 2 PVCZZDEFICLT, /—FBNw I 7 v 7 T30%2Fb% 7,

BAIDERRZ, T —ZRX—ZADH A4 AHRFHTHECFEFHNTD Y, BELEDL TV A2 TSRS
EDPTEXTY,

2HFEHDOMBREKIX, B —HL /) —FDRA ML=V FHL TOWRWGEICOAEHAGETH D, ZY K
BIPNCHIO R A M~ FTEE T (B2 H/z0M@E7Z I H > TnES),

3FEHDOY YV a—valid, 7T—EAR—APKEL, X7 53— VAT —XDOMANERKABICED 3
72Dl —HAL /) —RAML =Y RFHTIEECELTVET,
CloudNativePG > FO—5—3 N5 IRTOHEEZRETSH. A—HF—I3IFXF2—LRILTE
KIBIEZBIRTETET GHBICOWVLTIE )

Kubernetes DT T L—KR 2> arz2BRAalZIWV),

NHTHB7-%. StatefulSet lZZDLNILDHRAXYA X% HALEE A
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4.38

ZDE7 T ar TR, PostgreSQL 7 T AR =%+t b7 v T 270K T 7 A LDRlE N DR L
9,

BE: WS TEVAML—vayeEREHNE LD T, 904y I AE4—F THIHIATWS &
512, Minikube ¥ 7=1% Kind % {# L T A D Kubernetes 7 7 A X —THEITTEF T,

BAR 2 5 2 & — : cluster-example.yaml 27 5 2 & — DA 72,

HAR LT T AKX — . cluster-example-custom.yaml postgresql.conf 3 X ¢f pg_hba.conf 7 7 £ L DT
TALVIDRAML =T TREDARLINRT A =R =% T 2EANR S 72 % —,

HARTA RSNz A ML= 7 T & : cluster-storage-class.yaml : standard DIEESNIA L =P 7 5
AT 2 BEARNZ Y 7 AR —,

HARRA RENTZA R L =7 TRy 77y 7 GRstE: N7y XML —IDFHATRETH 3
RERHDET, VO TNUERIEAWS I TT, £ty b7y FICEDLETEELTL N,

NI Ty BitREH . cluster-storage-class-with-backup.yaml 7@EHE I . EE :
backup-example.yaml : FiDH > T L THEITINZ Ny 77 v TOH

PVC CkftR Y 2 —LBRK) DX N7z2 T A % — : cluster-pve-template.yaml : BHZRIGZZKAER Y 2 — 4
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
B X N7 [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,

4.38. fl 211



CloudNativePG, 1) —X 1.17.1

4.39 BAYKR—F

CloudNativePG 137 LA —F > Y —27ud 7 b Thb, PERPHRLTOEEA.

ZAiE. CloudNativePG ICEHE T 28I E /213 — A ZRM T2 — =T 4 DREBICHEADY
A MTT,

CloudNativePG DRV R— F 2L TV BIGEEIX. TOR—IZHEL T, BoEH T -I13HEEE Y
A MIEIMLTL XN,

YUZMIEITLT 7Ry MEZEREXATHETS,

Company URL Regions/Countries
Ry a—)LENiz/\ | enterprisedb.com Global
woTvT

440 K< H3ER (FAQ)

4.40.1 Kubernetes T PostgreSQL #3179 3%

PostgreSQL D& 5B X7 — k7 )LET7—20— Fid Kubernetes TRITTEIF AV CIFHDIHM > TV E
Yo BEYRDTIH?

2021 £E 9 H @ independent research survey commissioned by the Data on Kubernetes Community T, [HEIZ
HDO¥DBIFe AYDARFE Y — 7 10— K% Kubernetes TEITLTWB Z LMD F Lz, 90%
!X Kubernetes 1ZA 7 — 71V =278 —RIZHETEZLEZTED, 70% IFABRETT — X X—2
ZFITUTWVE T, Postgres DX I RT—XR=X, 72720, HHICEDL, HF#EOF ¥ v 7 (—HHNC
Kubernetes & 7 77 R34 7 4 73R FHMFRD D D £3) % Kubernetes AR —X—DER Y, H
BRFEIER > TVWET, BED. CloudNativePG D X H BARL —X—B70P =27 b DEINTKEL
HT 2 EZTWAHEETT,

EBDESBT—ER—IADBENBAICE>T, FEHOT—LF o v—IF
*Kubernetes 1.14 in April 2019* TO R — A VKFERY 2 —L2DH K- bDEATT,

CloudNativePG (3. FEDT7 FVr—23> AT F EICEBERINTUVET, E5WVWSEKRTIH?

VA7V —VEPRT7—FTI7F ¥R —&kBe, aviF—I3B—O7 TV r—rarvERESot
ABETTZEICHRHTEINTVET, ZOFER, COXI3RavFFAX—VF, X4 7TV r—a
VEHE—DIZVFYRAYE (WHDWABPID1 FutR) ¥ LTEFTTSEIICHERINET,

Kubernetes DFFETIE, 7 7V r—>avidv—2rn— ReMEhzd, V—20— Kk, Web 7 7V 7 —
avI—N—DEIRAT—FLRARRTEZILED, T—EN—ADLSWXAT—FINMITHI DT
XET, ZOWERE PostgreSQLIZY vy ¥ 7358, REDT SV r—yaryarrHEd E7Eh, ©
ZDaAYTFARX—IVHNOHE—DRFEDAN—Y a VIZEHEMTY S /-H—D [postgres] 70t AT,
SSH % systemd. syslog 72 £ Dfhd 71t ZIFFFAI SN EE A,

PE7 TV r—rarvaryrsHE, avrFEERLUCERT 27200 FFIC—RNLFIETH 2A[E >
AT LAY TFeIENERTT,
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https://dok.community/dokc-2021-report/
https://kubernetes.io/blog/2019/04/04/kubernetes-1.14-local-persistent-volumes-ga/
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AELIX, VT IFPZFOFEGRHBERICEEINZWI EE2ERLE S, B v F. BROZHEIIDH
DERA, 77V —arya— RE2EHTE0 Ry FREHTADERD ZEEIE. LA X—%
EALRLTHEHT oA LET, AEMICE D, BREX L DERICHRD., KIERREICR D £5,

S OWTIX,  *"Why EDB chose immutable application containers"* ZZI8 L T 72X W,
VI RRXAT4TEIBESWVWSEKRTTH?

299 RIAT 4 T7arya—T7 4 Y ZHMEE, #Cloud Native* “2 WS HEEEZERLTVWET, =71,
2ndQuadrant T2 %V K44 7 4 7 PostgreSQL / CloudNativePG # XL — X — 235 X L TLUR, BT —
LEFZ T RIAT 4 TR IDOERMRL LTHRRLTVWE T,

L AN&, FRIE 7at 2128007, BIFORETAY DR LT DevOps b, & D KR TR TRE
N FIETE Y 3 R IZfifE %z

2432 —RTNT7 TV = aryaryr I ~vA4 /Y — LR —F77F %
3.2 arysF (Kubernetes 72 ) #EHBIUSA—F A L —2a v 32351

BfE, av 74— A L= a YOFERLOEEL, 77V XA T4 777V r—> a Y OER, &
M, X7 —7v V)74 %HENLT % Kubernetes T3,

7B DHEEIERT T R4 T 4 TORIDEREIEX, *"Kubernetes Patterns", published by O'Reilly* T
Ibryam & HuB IZ X > CTEREINZD DT,

arvrHeEn~ A ey — X2 RBBICHELT 2 Al &x—2 Y—L
PostgreSQL Z A>T FHE LTRITIBNODICEREFEZERTIVEDNHBIDREBETIH?

Kubernetes T PostgreSQL % 5173 5 72 DR b HAR 72 7 7’10 —F 13, Kubernetes TD R DHR/NENAIT
HBHKRy RE[EHL., L7V DDA Postgres 2> 7 F%2FEITT 5 8T, Postgres 7—XT7 4 L2 b
VeARZA T 2KRY 2—L13Ry Ry >y bEh, @HEAY P72 L —JIZHDET, 2D
&+ Kubernetes (IFEDFE L7258 1CR v N2 HEE)$ 22, 5D Kubernetes / — FIZBEIL £73,

ROUEHI N7 o —F & HE T2 #H L T PostgreSQL #4735 Z ¥ TY, AL —&—iX Kubernetes
ayru—7—0IRTH D, LT 7V r—2 a VLI X MK Y T EF R M TED X 5 IcHEEE
EOEEBRBLET, ARL =X =X =2, ZOBEMD=H D Kubernetes DHRARICIHT T, AL —
Z—3. Bk 7m s sl HFETABEOARL —X—DfFE%R> I2L—bLET,

Postgres (3EMe 7 TV r—>a v ThHDH, ARV —Z—13 7 7 RARXR—%EMTZ (BIIDRATv ) 72
JTRLL FHILZRWA XY MSHETNSHES 2 08035 D $5, BB ZHE Y = 4 VA —N—T7,

FRL—&—iF, HOBIE, 27— VT4, LTV Fr—ay, @M. Nv o727y 7, UANY,
FH., 77, UY =R, AL —IERHEL Y OMEER Kubernetes ICIFL TWE T, T/, 10
BEMBIOEMRA V752527 F v ~D PostgreSQL 7 5 A X — DB D EZITHD £3,

CloudNativePG T, B 5172 % /1 L T PostgreSQL 27 7 A X —D HIDIKEEL EFK T Z £3, Kubernetes
13, Kubernetes 2> B — 7 —IZ X o THIGEIN 2N —T 2B LT A Y77 X727 F ¥ DBTEDIR
EOHWOIREEY —3F 5 2 & kiR L 3, EF LWIRE L EROIREI—H L LWiGa,
BNL—TPHECBETIEZ Y A —LET, £I T, CloudNativePG D & 5 2 A XL —X—2EHL LT,

CloudNativePG IR EICESRDARL —42—f2rE-LH2VET, ESVSEKRTITH?

b EHZITRE, i n MR e OE WS B2 A L CTES MR EHAT 5 28 TF, mal
Ay 7 AT, REBIREFICFTEINSG —HOXRAZ L LTERINE T, LT, BADA
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VARV ARER L, LIV r—2a Y EBERL, 2BEHDA Y RZR R B 70—V 7L, 3FHDA v
ARV ABNERT A& D, 3.7 —FD PostgreSQL 7 7 A X —%BUSTZ £ 3,

HEM7 70— TR, AT L20REBRIMWEEHHL TERSINE T, 2% D, 22001V TV A 2Ho
PostgreSQL 13 7 7 A X =3B D ¥F, ZO7 Fu—FIck b, ZHEEEBEMIEFICHRILIN, oh
LM Git REDY — RIS 2T LIR{FE N5 & Infrastructure as Code BREDS AR D £3, 7=,
Kubernetes XV 7 T A bW DOTHiINE2 5T 2720, 7704 LD dLIEAET,

Kubernetes T PostgreSQL Z£1T79 3 7-DICHERIFILIZMTIH?

Kubernetes C PostgreSQL % 5173 % 121%. DevOps F— AT PostgreSQL & Kubernetes DM /7 D A F /L5
WETT, WEmDITT AR TV AL, T — XX —ZEHE D Kubernetes D 2 7 BERITHEE L. Kubernetes
BHECNFETEZZ L ETT,

27997 R4 T 4 7 PostgreSQL %I KIRIZTEH LT, CNCF i8E 7 v 2 F 55 & [Certified Kubernetes
Administrator (CKA) | A7 =X ZXZEELZVEZBZTVWETRTDOANDT FANL ZTT,

CloudNativePG ' StatefulSet % L A WLDIIBRETITH?

CloudNativePG % StatefulSet VY — R IZIKFER S, BN Y a =V FHIGEBRIN A ML =D
F2EEHLT, ik 2 PVC R EEEMLE T, ZOREDFHME BEICOVWTIE,

ARABZLRYy ROV FO—5— 27> av2BRLTLFEE WV,

4.40.2 SeIE%

FRL—2—Ry RHIMELELBE. £IE—EREFIATERWVES. PostgreSQL 7 7 X2 —3E 5%
D xE9ghH?

¥ Db}, CloudNativePG AL —&X —ix, HOBEHKEZHEIEILE T, 207D, AL —X—0DEL
IR TE R WEERD D £5,

7=72 L. 21t} PostgreSQL 7 5 X 2—%RITLTVWB ./ —RICEELBVWCRET R L. T—EIR—2X
IFAE T 5 Kubernetes T —EXZ N L TCEEDIREZIRELEITE T, T5IC. & PostgreSQL Ry K
ATRITIND

AVREAVAIX=S v —DA T L—RAEH
BEIEHREFEL, nxX>y 2 XU v DI AR— b, WAL 7 7 L VOGN 7 —H A Thor
7V -V RABELT — ZR—AF—N—2BEH L TV 2HlERLET,

BRgae:

FRV =R —DIEIX, 3 LD PostgreSQL 7 — ZRN—RADELZEKRTE2DDTIEH Y XA, TN
&, DBA R AT L EHHIRLTT —ER—A2FTT25L572bDTT,
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4.41 APIU 7L >R

CloudNativePG 1&, KDH AR LY Y — A% EFKT % Kubernetes APl ZHE5R L ¥ 3

s NwITwT

- U528—

- F—5—

« R a—-NLENINvIT VT
FTARTDHY Y — L postgresql.cnpg.io/vl APl TERINTWVWET,
fEFFNE K 3 2 X >+ D Configuration Samples “# SR L TL 72X W,
DR, ERENTY Y —ROFMHRH D 13

o AffinityConfiguration

» AzureCredentials

s NwITvT

s Ny I Ty THE

s Ny ITv TR

s Ny IOTvTI)—2R

* BackupSpec

s NV ITYTRT—RZR

* BarmanCredentials

* BarmanObjectStoreConfiguration

* Bootstrap ¥&p%

* BootstraplnitDB

* BootstrapPgBaseBackup

* BootstrapRecovery

o SERAEAER

o CertificatesStatus

c USRAE—

* ClusterList

* ClusterSpec

* ClusterStatus

* ConfigMapKeySelector

* ConfigMapResourceVersion
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DataBackupConfiguration
EmbeddedObject X 2T —23
NEBO S 25—

Google BI&IEHR

1 VR—b

ImportSource
AVRARZVRAID
InstanceReportedState
LDAPBindAsAuth
LDAPBindSearchAuth
LDAPConfig
LocalObjectReference
Monitoring Configuration
NodeMaintenance Window
PgBouncerlntegrationStatus
PgBouncer D
PgBouncerSpec

Ry FX&
PodTemplateSpec

T—-5—

T-5—HRE

PoolerList

PoolerSecrets

PoolerSpec

PoolerStatus
PostInitApplicationSQLRefs
PostgresConfiguration
JAN)—=E—Fy
ReplicaClusterConfiguration

ReplicationSlotsConfiguration

ReplicationSlotsHAConfiguration
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* RollingUpdateStatus

3 BRIEIR

« AT a—=ILENTENVIT v

e ScheduledBackupList

» ScheduledBackupSpec

e ScheduledBackupStatus

o SecretKey Z LU 32—

e —=JLybN=Tar

e SecretsResource IN—2 3 >

» StorageConfiguration

* SyncReplicaElectionConstraints

Y =D

» WalBackup ¥

4.41.1 AffinityConfiguration

AffinityConfiguration 121Z, Ry RD7 7 4 =F 4 L=V EERT 2 12 DICRERERPEETNTVET

BT H1DIHFHENZ F—HORT D~ v 7
T, #M : https://kubernetes.io/docs/concepts/

configuration/assign-pod-node/

Name Description Type
‘enablePodAntiAffin- | Ry FOT VY F 774 =7 4%7 277 4 71ZL | *bool
ity * 9, TD7 4 =L FBHRINC false ICEE &
NTORVIRD, ARV —=Z—13Ky FO7 >~
FTIT4ZTARERLET
“topologyKey * TYFT T 4 =T 4 BRI T % Topolo- | string
gyKey, #HfICOWVWTIE, k8s D RF a2 X b %
S L TS WV-7E
“nodeSelector ° NodeSelector 13, Ky FZEITTE 2/ — FZJE | map[string]string

“tolerations °

Tolerations &, FfR XNz / — K THEAT
TEZ2X5FIRNRTORY FEHRET
2R B B Tolerations D Y A kT T,
R https://kubernetes.io/docs/concepts/

scheduling-eviction/taint-and-toleration/

[Jcorev1.Toleration

RDR— ki
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£ T7T-HIDOR—ID5DHX

Name

Description

Type

“podAntiAffinity Type

PodAntiAffinityType ZfEH 325 &, 2 — ¥ —
37 FAR—A VARV ABORY RDT7
FT7IA=T A BRAT Y 2 — VIR 7R B
e AR TRBEDPDE2NE I DERETEE
3, T 2MHIX Ipreferred) (ZZDHEDT
7 4 ) F721X Trequired] T3, lrequired]
WKRET DL, BED ) — FHRTRNTRHER
Ry ROKRT 7 4 =7 4 L—il—H] LRV
A, H LW Kubernetes / — RBIME N3 F
TA VAR ZAHRRET D F £iT7% 5 AlHEME
DBdHHFT, sl

concepts/scheduling-eviction/assign-pod-node/

https://kubernetes.io/docs/

#inter-pod-affinity-and-anti-affinity

string

additional PodAnti-
Affinity

AdditionalPodAntiAffinity % 13" % ¥ . Enable-
PodAntiAffinity 2% true (77 4L }) IRES I
TWAHE, AR =R =Tk o TEREI N
b DITBINT 220, false KHEINTWBGE
DAEHENE T,

*corev1.PodAntiAffinity

“additionalPod Affinity

AdditionalPodAffinity 25 2 . IXTDY
FAR—=DRy FCETRYy F7 74 =74+ H
mEIRETEET,

*corev1.PodAffinity

4.41.2 AzureCredentials

AzureCredentials 1%, Azure Blob Storage I27 7 A V% 7 v Fu— R 5 7-DICffH X2 BERSIEHROMEHE
T, HHCFINCE. BDERTRTOEBRIEENTVE T, BHCFEFIAHEE SN TVRWEGEE,
AML=IT7HU Y b{E, ROVWTID (BEU 1 2720)) BRBETT,

 storageKey - storageSasToken

* inheritFromAzureAD % true {ZEXE L TR v RERED & BEEIERZ K

PREEH L E3, - A

Name Description Type

*connectionString i 2 85 *SecretKeySelector

“storageAccount * T—R%ET v 7R —=FFTEAML =Y 7HhU Y | *SecretKeySelector
K

“storageKey AP =Y 7Ahv B EHAEDETHEHE | *SecretKeySelector
NBEAML =Y TAHTY b F—

“storageSasToken ° AP =Y 7hU Y  HEHAEOETHEHAZ | *SecretKeySelector
haH7 7R EH

inheritFromAzureAD | % — % BI/RIVICHRE R 312 Azure AD X—Z D | bool
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4.41.3 Nvo7vr

Ny 77y TEINY 77y T APLORAF—<TT

Name Description Type
metadata =LYV metav1.ObjectMeta
“spec Ny 27y 7OHNOEEDRE, #FM : | BackupSpec

https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#
spec-and-status

“status ° Ny 727y 7TOmRBIEHNINLERAT - | NvITVTZAT—H2R
R, TDFT — X3 &M TRV AFEMN A
HBHET, PVRATLICEoTALERE
T meAHD BH, FEM . hups//gitk8s.io/

community/contributors/devel/sig-architecture/

api-conventions.md#spec-and-status

4.41.4 IN\v 2O 7 v T

BackupConfiguration 1¥, 7 7 AX—0D Ny 77 v FRIUFT 2 HEEERLE T, BEFE—-FSIhTH
%Ny 277 v 7J57KIZ barmanObjectStore DA T T, L BICOVWTIE, FFaXy POy I 7 v T
VAN DRI S aryZ2ZHLTIZEI N

Name Description Type

barmanObjectStore barman-cloud ¥ —/L A 4 — b DR *BarmanObjectStoreConfig-
uration

‘retentionPolicy RetentionPolicy (&, »Nv 77 v 7 WAL (D% | string

D T60d)) WCHHXNAHEERY S —TF, &
R -3 XXu OIERTREINEF T, XX IZ
FEOBBTHY., “wiF [dwm] H. #. ATI,

4.41.5 N\v o7y TR+

BackupList iZIE Ny 77 v 7OV R M EENTVET

Name Description Type
metadata MEY X PO XK F— &, 3FM:  hips: | metavl.ListMeta

//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
‘items Ny 779 TDY R -AAE [1Backup
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4.41.6 \N\voO7vFI—2X

BackupSource (2, 1BILT 2 MENH 2Ny 77 v T, IELLEILT 27D ERIFRIEZENTY

£,
Name Description Type
endpointCA EndpointCA &, barman > F7RA > D CA N | *SecretKeySelector
YAV ERFELET, HOBXLAEHAFEZMEHL
T, AFHHEDFITHE £ barman-cloud-wal-archive
TOLI— 2T 255K Lb % T,
4.41.7 BackupSpec
BackupSpec 13NNy 77 v TOLFE LWVIKRERER L T
Name Description Type
cluster NI TTTB0TAR— LocalObjectReference

4418 NV ITVTRT—22R

BackupStatus 1X, N 277 v FTOEHIKELERLET

Name Description Type
“endpointCA * EndpointCA (%, barman > KA > D CA N | *SecretKeySelector
YRV ERRFLES, HOBAHSZT 2HHL
T. FFFHE DO HATHE & barman-cloud-wal-archive
TOL7— 2T 255K T,
“endpointURL * HEj—> FRA ¥ Mo 24— =51 F 9§35, | string
7Y RCT—R%7 vy Ta— R F57DIE
HZfhszr FKRA VT
destinationPath Ny 27y TRRFET 5% (D F D | string
s3://bucket/path/to/ffolder) Z D % A 1k, & &
EERGEE 7 ANVX—Z AL T, WAL &7 —
ZIZHHINET
“serverName * S3 LDV —nN—F, ZDRFTRXA—K—FHMEL | string
7HER s I ARG ENE T
“encryption ° S3 API IZ B IE 5Lk string
“backupld * Barman O Ny 77 v 7D ID string
“phase HiE DNy 77 v 7 DIREE BackupPhase
“started At Ny 77y IS T Hi *metav1.Time
“stoppedAt Ny 77y IPRERT LIt & *metav1.Time
RDR—JZHi <
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#F 14 -FiOR=I D5 DEEX

% THH

Name Description Type

“beginWal * fth WAL string

*endWal IVT 4 ¥ WAL string

“beginLSN * FAZR D xlog string

“endLSN * IVT 4 7D xlog string

“error mHEhizs— string

*commandOutput * KEH, HouN—=2 a2 > e ODHEEED 72DITR | string
FIhTwET,

*commandError I —DBRELEEHEDONY 77y Fa< > F | string
i

“instanceID * Ny 77y TORIGTDA Y AR Y A%RET | *InstancelD

4.41.9 BarmanCredentials

BarmanCredentials 22 2 7 K a4 X —DBENLREREREELA 7P =27 b

Te DTS 2 BRI

Name Description Type

googleCredentials Google Cloud Storage \27— &% 7 v 70— K | *GoogleCredentials
% 7= DI 2 RRETH R

*s3Credentials * SBIT—=R%E7 vy Tu—RFT57DIfEHTS | *S3Credentials
=G

“azureCredentials * Azure Blob Storage 127 — &% 7 v 70— 3§ 5% | *AzureCredentials

4.41.10 BarmanObjectStoreConfiguration

BarmanObjectStoreConfiguration (21&, S3 HI DA 7Y =27 P A ;L =20 LT Barman ZfHH L7z Ny
77y TR EENTVET

YEAVEREFLET, HOBHRIFHAEZMHHAL
T. FFBHEDOF{TE £ barman-cloud-wal-archive
DT —%EETZHHIBELEET

Name Description Type
“endpointURL HEj—>Y FRA ¥ Mozt — =51 F 9§ 5, | string

279 RCT—R%7yFu— T 57DI1E

HEhsLy FARA Vb
“endpointCA * EndpointCA (&, barman T FRA > D CA /N | #SecretKeySelector

RDR—JNTH L
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£ 16 —FIOR—I D5 D=

THERT 7 AR —HIMERINET

Name Description Type

destinationPath Ny 727y TRRHET S8R (D F D | string
s3://bucket/path/to/ffolder) Z D »% A 1k, X &
SERGIE T A+ VE—Z AL T, WAL &7 —
RSN ET

“serverName S3 EDH—nN—=%, ZDNRTRX—R—FHEMKL | string

“wal

WAL Z bV —2DNy 77 v TOMK, E&HRS
NTVWRWEA, WAL 7 7 £ VIZIEEHE CIRE
XN AT Y FDTFT T AN IR IR T
F 727 P RN TREEBLINRWGEELRD
DEI,

*WalBackupConfiguration

“data’

F—RT 7 ANDNY 77y FIHHEI N5
BERBINTOVRWEGES, R=2ANy 77 v
7 7 ANMIEMENTIHRIZEIN, Ny b O
TI7ANERY S TATY = PR T
TICHEBLEINBIGE3H D 3,

*DataBackupConfiguration

“tags

Tags !, Barman --tags *+ 7> a Y iZJEXN 3
F—LEHORTDY R T,

mapl[string]string

“historyTags *

HistoryTags &, Barman --history-tags 7> a
YIEEEINEF—CHDORTDY X T,

map[string]string

4.41.11 Bootstrap &k

BootstrapConfiguration (21&. PostgreSQL 7 7 A X —DAIEKTIEICE T 2 HMAGENTVE T, FKR— b
ENTVET— ATy T Ay FIZ1IDEFERTEEXT, FHELRVEE, initdb 287 — F R b
Z v THEe LTHERINE T, FFlicoVWTIE, FF a2 X > bD Bootstrap R—I Z SR L TL EX W0,

795

Name Description Type
“initdb initdb Z/M L CZ S AKX —=%7—1FAFZ v 7 | *BootstraplnitDB
“recovery Ny IPT v TMH7 7AR—=%7—FA+Z v | *BootstrapRecovery

pg_basebackup

HHEED B 2 Rl D PostgreSQL A > A X > ZADY)
HWANy 727y TRBG LTI IRR =% T —}
2SN A I

*BootstrapPgBaseBackup
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4.41.12 BootstraplnitDB

BootstrapInitDB (%, initdb Z T 2HED7— A T v 7 at RO TTFHMICOVWTIE, F¥a
X ¥ D Bootstrap R— I Z SR TL X W,

Name

Description

Type

“database *

TV =y a YREHT T —ZR— D4
Alc 77 4L b app, - WAE

string

“owner

77V = a PHERHTEL VAR AR
DT —RARN—ZADFHEEDKTH, 77 4 M&
database ¥ —DETT, - WE

string

“secret

I —H —F— ZR— 2DOFEE O ERIER
PELY—7 1Ly bR, EOEE. FiLwv
=Ly ORI HERINET

*LocalObjectReference

“options *

75 2R — DYERRIFIZ initdb IZTETHENRD 3
FFTardV A, JEHERE ZHUT KD, WK
CEHMEDS R RBAREEDN DD 5, DD
12, BRI X /R F X — 2 — 2R L
TLEXWV, ERINTWREES, HREARE
FEHINE T,

[Istring

“dataChecksums *

kAT 3> % initdb ICELT. T—ER=
DFTVvIHLEBRICTIHESH (74
JLE : Yalse)

*bool

“encoding °

initdb @4 7> a > “—-encoding’ ¥ L TIE XN 3
i (74 % : UTFS)

string

“localeCollate *

initdb DA 7> a > “--lc-collate’ ¥ L CTIE XL S
i (F72+1F:0C)

string

“localeCType *

initdb DA 7> g > “--le-ctype” ¥ L THE XN 2 fH
(F741 b :10)

string

“walSegmentSize

initdb @ *--wal-segsize’ * 7> a VITEZI N5 X
HNA b (1~1024) OfE (F7 40 b 125,
¥ LT PostgreSQL D7 7 /L b : 16MB)

int

“postInitSQL *

75 AR —IMER SN EHIC R — o8 — 2 — P —
LLTHEITFTENSSQLZ VDY Z b - HLD
HFEEH->THEHLES (577 5L hTIEZE)

[Istring

“postInitApplication-
SQL "

PMERINTZBERICT TV r—2 a5 —&R—
ATA=—R—2—H—r LTHETEINS SQL 7
IZVDY R -HMLOFEEE > THEHLET
(F7 L+ Tid%e)

[Istring

“postlnitTemplateSQL

77 AR —=HMERE N7z12IZ “template]” TR —
R —H =2 LTETEINESQL 7Y DY
2+ -MODEREE->THALES (F7 41
b TIEZE)

[Istring

RDR— IV L
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£ 18-HIOR=I P LDfE
Name Description Type
“import * WWEAN Y 77 v 7 (pg_dump B & T pg_restore) | *Import
ZAEF L CTREED PostgreSQL A ¥ AR ¥ A5
T—REAVR=1FT2HZLIZED, FiLnwy
FAR—=% 7= ATy S LET

postlnitApplication- PostInitApplicationSQLRefs (X, SQL 7 7 A /L% | *PostInitApplicationSQL-
SQLRefs ¥ ConfigMap %7213 Secret N\DZHE%Z R A > | Refs

FLETS, 2o DBRAND— IR ELEIHF

. TXTD Secrets 72 53X T D ConfigMaps
ANTH D, Secrets F721% ConfigMaps N Tl&,
HIEF I BN DIEFF LRI TY (F7 40 b
Tld%8)

4.41.13 BootstrapPgBaseBackup

BootstrapPgBaseBackup 1213, BEfF®D PostgreSQL 27 7 A X —DWHINy 77 v TRAENT % 72 DI EER
BRAEENTVET

Name Description Type

“source YIEEAN Y 77 v TRAENT 208D B %P — 3— | string
DA - WA7A

database 7TV =y a T 57— 2 RX—2AD% | string
Bio 77 4V N app, - WA

“owner TV = a yBEHT S AKX AN | string

DT —ZR—ZXDHHEDHAH, 77 4L &
database ¥ —DETT, -#A

“secret * 2—HF—F = ZRX—=Z2DFHEE DYIHEETER | *LocalObjectReference
EELY—7 1Ly bOKHL, HOYE, Filwy
=7y MR OERENE T

4.41.14 BootstrapRecovery

BootstrapRecovery 21d, f8E S NLHTTNY 77 v TRIETCT 2 7 DITRHELRBRIEENTB D, A—
N—2—PF—ITEREIN SR Y — FTRRY — F2EBE LR, Zh2@HL T, Brshk 774
TUDPLTRTDA VAR RAEEHLE T, IOV TIX, FF 2 X2+ D Bootstrap R—I Z S L
TLIEZ W,

Name Description Type
“backup BT 2REDRDENY 7T v T *BackupSource

RDR— I NZHE L
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£ 20 -FiOR—=ID 5 DEEX

Name

Description

Type

“source ©

N 27y TREILT AN FAKX—, Th
F. N 27y IPREEINDE T A NK—DH
e LCHHIND D, V—RATTFTAX—
DEFNCRET ZRENH D T

string

recoveryTarget

774N PTR BETRLRET -4 TH
DOEFARER T RTD WAL 7 7> A L&A L
9 (GERME), 72721, PostgreSQL T
N5 X512, “RecoveryTarget A 7 =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 -XRX-20%
fic 741 :app, - WA

string

“owner

TV —arhFEHTEAL VAR AN
DT —RR—ZADFTEEDLH, 77 44 M&
database ¥ —DETT, - WA

string

“secret

2 —HF—F— ZR— XD E DA B IEHR
PELY—7 1Ly FO&KHT, EOBEE. FiLwv
=Ly "R HERINET

*LocalObjectReference

4.A41.15 FERAZEER

CertificatesConfiguration 121%, H— N—FEAAEZ U T 2 7o DI E RS ZENTVE T,

Name

Description

Type

“serverCASecret *

P—N— CAGEHEZEGL> -7 Ly b, EFE
STV RWEE, HOEH CATH LWL —2
Ly MMERLX 1, TLS FEBAE ServerTLSSecret
DAEBIHER SN E T, I — N—GEHE DOELE
WS 20ERDDET, 7747 MEHIK
FHC “sslrootcert” ¥ L THEHA XN F T, <br/>-
ca.key : Hr—rN— SSLAFHFOARMICEH TN 5
¥ —, ServerTLSSecret 232t X LTV B HE,
CHUIEMTE LT, <br/>

string

“serverTLSSecret *

7547 ¥ b postgres ICEEITHERMTE B &
12 “ssl_cert_file’ B X O “ssl_key_file® ¥ UTEAE
ENDH—N—TLSFEHE L X -2 a0 x4 T
kubernetes.io/tls, EFZ L TWRWIGE, Server-
CASecret 13 “cakey IRt T 2 00 H D | H2fit
SN CAZBEHLTHLLWS =27 Ly FOE
MEET,

string

RDR—JNZHE L
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£ 21 —FiOR=ID 5 DX

Name Description Type
replicationTLSSecret | “streaming_replica’ L —4% —¥ UTCERaE3 52 7 | string
4 7 ¥ ViEE % & ¥ & 4 7 kubernetes.io/tls D
=T Ly b, BERINTOWARWES, Client-
CASecret 1Z “ca.key dIEET 208 NH D | $24{4t
SN CAZERALTHLOLS =27 Ly FHE
MENET,
“clientCASecret * 7547 CAFEHEZ G —27 L v b, JE | string
FINTWRWES, HEBH CATH LW —
JLy FOMER SN, TRTDI 747 > Mk
HHEOERICHHEINE T, TRTDOA Y RX
VAD ssl_ca file LTHEHEINE 94 7V
M EERHE OMGEEICER § 2 B3 H D £, <br
/> -cakey: 27 47> NEHEDAERICMHH X
1% *—, ReplicationTLSSecret 23t X LT
256, ZHUIBERTEES, <br/>
“serverAltDNSNames | AEIZEU T, BNz — N — TLS FEBHE | [Istring
) WIZIBMENE P —N—DRE DNS DV R b,
4.41.16 CertificatesStatus
CertificatesStatus 1213, FEGEIAE & BE T 2 BRHIRAEE TV E T,
Name Description Type
expirations TN TOREHE DA, map][string]string
4.4117 V5 A R—
Cluster (% PostgreSQL APl D X ¥ —<T§
Name Description Type
metadata IR L metav1.ObjectMeta
“spec 77 AX—DOHMNDOEED LR, FEM | ClusterSpec

https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#

spec-and-status

RDR—JI2H L
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# 23 -FiDOR—=ID 5 DX

Name Description Type
“status 7 7AR—DRBICEREINIAT =K R, T | ClusterStatus
DT =X BFEMTRVARELI DD FF, >
X%-L\LCJ: ij\jjéﬂij—o %}L%‘HX D gﬁﬁo
FEMH © https://git.k8s.io/community/contributors/
devel/sig-architecture/api-conventions.md#
spec-and-status
4.41.18 ClusterList
ClusterList 121, 7 7 AX =DV AR EENTVET
Name Description Type
metadata MY X2 FD XK F— &, 3FM . hips: | metavl.ListMeta
//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
“items ° TIARXR—DY A - @B []Cluster
4.41.19 ClusterSpec
ClusterSpec 137 7 A X —DHEF LWVIREZERLET
Name Description Type
*description * Z @ PostgreSQL 77 7 A X — DA string

“inheritedMetadata °

TIAR—IICHETEZIRTOF T 27 M
MERINZIXET—&

*EmbeddedObjectMetadata

“imageName *

AT FARXR=—IDHKHETH D, X
7 (<image>:<tag>) & T & & B T K
EAREZEMOD X 4 Y =2 X b (<im-
age>:<tag>@sha256:<digestValue>) D [}
TiZdR— 1+

string

“imagePullPolicy *

ARXR=IDTIVRY > —, Always, Never, F7z1%
“IfNotPresent D WM, EEINTOVWRWE
AL 7 7 4L ME IfNotPresent TF, BEHTEXF
A, ##M : https://kubernetes.io/docs/concepts/

containers/images#updating-images

corevl1.PullPolicy

“postgresUID *

A X =YD “postgres’ L—HF—D UID, 7 7 #
L MiE 26

int64

“postgresGID *

A X =IND “postgres L—H—D GID, T 7 *
L M E 26

int64

“instances °

75 AR—TRERAL VAR ZADE - 678

int

RDR—JZHi L
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# 25 -FiDR—ID 5 DX

Name Description Type

“minSyncReplicas * T4V DAL TV = a VITRHER | int
A VAR ZADERNI, REFFTIF0 ZHE
TRHE, RARUNADPHATE RV FICEE
AAESETTEET,

“maxSyncReplicas * R TEIZRRZ I ANL OB ZNE D DR | int

BECEOT I TERRMIL SV r— 3
VA —F DRy M, KEFEZIZ0
BEEL Yy — g Y EREFNC L £,

“postgresql

PostgreSQL #— N — Dk

PostgresConfiguration

“replicationSlots *

LAY —varyzay NEFERK

*ReplicationSlotsConfigura-

tion

“bootstrap *

IDIIRAR—%T— b ATy TTBFIE

*BootstrapConfiguration

“replica *

AN EANE S

*ReplicaClusterConfigura-

tion

“superuserSecret °

R =L —F—DNRAT — REEI—T Ly
o BERINTOVRVWEE, 7 VX LTAERX
NN AT — R TH LW —2Z Ly PR X
NET

*LocalObjectReference

enableSuperuserAc-

cess

CDXTYavEAMITLE, ARV —& =1
*SuperuserSecret” % i} L T “postgres’ L —# —
NRAV—FEEHLET (=2 v DDEE
LRWEHA, AR —Z—ZHBNER L £
) TOFTTa BT LE, AL —
& — % “SuperuserSecret D 2 > 7 >V ML,
HEIERRFICHIER L. postgres’ L —H —D R
7—F%Z NULL'CREL %S, 774V b TH
iz o TVWET,

*bool

“certificates °

CA B L OB 2 RERIE DK

*CertificatesConfiguration

“imagePullSecrets

AR DINVIFHEINBZ I LS —71L v b
DY R b

[ILocalObjectReference

“storage ° A VARV ADRA ML —T DR StorageConfiguration
“walStorage PostgreSQL WAL (1 Z75E4TE Z3AA) DA + L— | *StorageConfiguration
¥ DR
“startDelay ° PostgreSQL £ > A X ¥ AN IEFICEE T2 £ T | int32
WZRFR E B IR (77 41 T 30)
“stopDelay PostgreSQL A ¥ A X Y ADIEFIZT ¥ v P XY | int32
> TE B (F7 411 30)
“switchoverDelay AA v FF—=N=HIZTF 1<V PostgreSQL 1 | int32

YARYADBIERIZY v v bRY T E B,
77 # /L MEIX 40000000 T, 1 FEX2EZ 2 H
MT, HEROBEBIEER S I 2L — T 2DI1+5
BRKEXTT

“affinity Pod D7 7 4 =7 417 F 7 7 4 =7 4 b—J)V | AffinityConfiguration
RDR—=I1HE <
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# 25 -FiDR—ID 5 DX

Name

Description

Type

“resources

AR ENIzFTRTORY ROV Y — 2B, Tl
IZDWTIE, https://kubernetes.io/docs/concepts/

configuration/manage-resources-containers/ % 2
LTSN,

corevl.ResourceRequirements

primaryUpdateStrat- FARTOL 7Y ADIEFICEHF SN/, 2 — | PrimaryUpdateStrategy
egy VY TEBFFEFICT T F—N—%T v

T —R3B3-008E : BE) (unsupervised

-7 74V ) FEFE) (supervised)
*primaryUp- FTRTOL TV APEFICEFIN/%, 27—V | PrimaryUpdateMethod
dateMethod YUBEFHTFIERC T IA VS —N=2T v ST

L—RTBHE XL v FF—— (switchover

-F 74V b)) FEA TV —R (restart)
“backup * Ny 77y FITHERH SIS *BackupConfiguration
nodeMaintenanceWin- | Kubernetes / — FDX V7 F AU 4 ¥ FU % | *NodeMaintenanceWindow
dow EFET D

“monitoring °

DT ITAR—DEMRA VT TRANTTF %D
FE K

*MonitoringConfiguration

“externalClusters R CTHEHENZNN S A2 —D Y X b+ [IExternalCluster
“logLevel ® A VAR ZADA T L)L, ROWT N DIHE: | string
error, warning. info (77 # /L 1), debug. trace
4.41.20 ClusterStatus
ClusterStatus 1%, 7 7 A X —DEEHIKELERL T
Name Description Type
“instances TIAR—HNDA VAR ZADEFE int
“readylnstances 77 AR—NOERFHTETVSEA VAKX YA | int

O BFHH

“instancesStatus *

InstancesStatus 1%, f Y ARV ADRED AT —X
ADERLET

map(utils.PodStatus][]string

edState

AVvFF—N—FEF Tz LF—N—FDP
BIDA VAR RALIZELR D T

“instancesReported- BRZOFAEN — I Xtz 4 > A & > 2 | map[PodName]InstanceReport
State * DIRHE
“timelinelD * Postgres 7 7 ARX—D XA L7 A4V int
“topology ° A VAR YA P RRY —, RO —
“latestGeneratedNode * | I fRICER SN/ — FDID (/ — FHDEZE | int
% [AkEs % 7o I )
“currentPrimary BEDTI7ARIVAL VARV R string
“targetPrimary R—=T9 N TITARVA VAR YA, ZHULR | string

RDR—J 128 L
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# 26 —FiOR—ID 5 DEEX

Name Description Type
“pveCount * DY TR X o TR SN PVC O# | int32
*jobCount * CDIIFAR—=IZ Lo TERE Ny a 7D | int32
*danglingPVC * TDUTAR—IT Ko TIERE N, FMHAA] | [Istring
AE7Z2. Ky IR SN TWRWTRTO PVC
DY R b
“resizingPVC * ResizingPVC $fF 20T XTDPVC DY A b, | [[string
“initializingPVC * ZDI AR Ko THILE N TV S T | [[string
TDOPVCDY R}
“healthyPVC * 227 7B LD L TWRWTRTDPVC | [[string
DY A b
*unusablePVC * AD PVC W72 DIHEHTERWTRTD | []string
PVC DV X }
“writeService * BFEDOFEZAHLKRY ¥ string
“readService * HAMD Ry FOBEDY A b string
“phase JIAR—DBED T = —X string
*phaseReason BHED 7 = —XDOHH string

“secretsResourceVer- FRV =R —DPEHTE> -7 Ly bDVY Y — | SecretsResource N— 3>
sion * AN=TaYDYRF, ZZTOITRTOLEHE

[ S A N e R <k i IR N

ARI =T % —DEDITONET
*configMapRe- FRU =K =12 Ko TEME NS, configmap @ | ConfigMapResourceVersion

sourceVersion

YV —Z2N=Ta DY A+, TZTDHDITRT
DEHEZ, W~y 7T —X2EHTEL VR
RUARE—T v —DI=DIATONE T

“certificates * 77 4 Tk I Tz CA BXOBE# S % | CertificatesStatus
FIERAZE DK
*firstRecoverability- RFC3339 JEXTHN & L TIRIEES N mRAIDIE | string
Point * ERTREAR A > b
“cloudNativePG- ZDFRL =R =PETLTWVWEIIv by | string
CommitHash ° v a%E
“currentPrimary- TIARVANDEBEOFREIREELI2E TDX | string
Timestamp ALRARYTS
‘targetPrimaryTimes- | HIL W7 I 4 < VICH§ 2 |mEDERDAFEA L | string
tamp * REEDRALRARYTS
“poolerIntegrations * 7 IAR—2 BT BT — 7 —ITHERRE *PoolerIntegrations
cloudNativePGOpera- | HETFDNA F VDAY > a2 string
torHash
“onlineUpdateEnabled | OnlineUpdateEnabled &+ > 54 >~ 7 v 7 2L — | bool
) RHZ 52X —NTHMTIE > TWB Y S
ZRLET
“azurePVCUpdateEn- | AzurePVCUpdateEnabled (&, T D27 7 A &Z—"T | bool
abled ® PVCHY A7 v T 7L — RPEMITIZ-T
WEDPEIPERLET
RDR—IIZHiE L
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# 26 —FiOR—ID 5 DEEX

Name

Description

Type

“conditions *

TIRAR—F T 27+ DEM

[Imetav1.Condition

“instanceNames *

5 AR—NDA VAR ZALDY X

[Istring

4.41.21 ConfigMapKeySelector

ConfigMapKeySelector i21%. ConfigMap O ¥ —% HD 2 DI T REHRFEENTVET

Name Description Type
key HEIRT 5 ¥ — - w47 string

4.41.22 ConfigMapResourceVersion

ConfigMapResourceVersion (&, XL =X =12 X o TEHINLES =Ly POV Y —AN=TaVTT

Name

Description

Type

metrics

XMV 7 EETIZDIHHINS TR TOMRK
Ry TON=—TVarvikEl~vy S, vy ¥ —
B~y T8, vy SEHIEAN—Ya v

map[string]string

4.41.23 DataBackupConfiguration

DataBackupConfiguration &, 77— X7 4 L 27 b VDN 77 v TORMKTT

Name

Description

Type

“compression

FITOL 7 FPARTIRA MY — IV IHIIAY
I79TT7 AN (T—TNAR=ZAZT LD tar
77 A0N) RIEMLE T, HHMRERA TS a v
. ZZOXXFH| (EMER L. 77 40 M), gzip.

“bzip2® % 721 “snappy" T3,

CompressionType

“encryption

7 7 ANVOESLEHE T2 & (NTy baYE
FPZED XTI N TOWRWER), FFrfXh
B2H 72 a FEOXFH (Nry FRY Y —
). AES256 8 KT aws:kms

EncryptionType

RDR— I VZH5E <
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£ 29 —FiOR—ID 5 DX

Name

Description

Type

immediate Checkpoint

PostgreSQL T - N - D “check-
point_completion_target 3% E I € o T, N v
27y TOPHF 2y JRA DO V=2
0— RZHIRT 20502l L £,
WRET D, HIFfF 2 v 7 KA > MDMHEA X
NEF, DF D, PostgreSQL IZT X 3713 REAL
Frzyv I RA Y EZETLES, 774V T

“false’,

true

bool

“jobs

Ny 727 v 7TD7yra— RIZERINBI)
Ja g, T MIE2

*int32

4.41.24 EmbeddedObject XX F—4

EmbeddedObjectMetadata I21%, 7 7 AKX —IZB#HT 2T RXTOV Y — R Lo TR I NS X X T — &)

BENLTVET
Name Description Type
“labels * B=/40 map][string]string

annotations

B4

map[string]string

4.41.25 NEPUI X2 —

ExternalCluster (I, MR OMDt 7> a v CTHEAINZINE Y 7 AR —~ADERFGNTXA—R—2FRLET

Name Description Type
“name Y= N—H, WH- E string
connectionParameters | dbname, host, username 7% & D¥#i ¢ 7 X — X — | map[string]string
DY Ak
“sslCert ZDA VAR Y ANDERUMHE S SSLEE | *corevl.SecretKeySelector
HEANDOSMH
“sslKey ° ZDA VAR Y ANDERUEH TS SSL 7 | #corevl.SecretKeySelector

FZAR=FF—ANDZM

“ssIRootCert *

DA VAR Y ANDEGIEH S5 SSL CA
NG E S NOL I

*corev1.SecretKeySelector

“password "

Y= N—ADEFIHH XN B8R T — FAD
S

N

*corev1.SecretKeySelector

“barmanObjectStore *

barman-cloud ¥ —/L 2 A — + OHERY

*BarmanObjectStoreConfig-

uration
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4.41.26 Google Bi&iER

GoogleCredentials 1. Google Cloud Storage BIFHHD X 4 7 T3, ZiUZ. GKEBRENTHEITT 258
THRET I2HELDH D £7,

Name Description Type
*gkeEnvironment true ICEXE T % £ GKE BENTHETZA TV | bool
rEINET, 7740 M false TF, -
WA
applicationCreden- FRRFIH R % & Tr Google Cloud Storage JSON 7 7 | *SecretKeySelector
tials ANEELY—7 Ly b

4.41.27 1 >VR— b

Import 121%. externalCluster DY v 7 ZAF v T ay b oHT—XRXR=ZXZ2HHLT 2N EENT
WE§

Name Description Type
“source ° A VR=FDY —R - hB ImportSource
“type A ¥KR— XA T, “microservice’ ¥ 721 “mono- | SnapshotType

lith T3, - %HE
“databases AVR=PITET—ER—R - W4A [Istring
“roles AYR=bFT B [Istring
postlmportApplica- WA VR= P ENERIZT SV —> a7 — | [Istring
tionSQL BR—ZATA——2—HF—r LTETEN?

SQLZ TV DY R+ - fLDEREZA- THA

LETd (F740V FTRERE), ¥4 78— 2R

A TTOAEHTEELT,

4.41.28 ImportSource

ImportSource (&, FHRAF Y > ay hOY—-AZHHAL T

Name Description Type
externalCluster A4 VR— M X % externalCluster DFH] - | string
WAZE
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44129 1> XXX 1D

InstanceID 1%, 4 Y ARV AEHBATA2ERBEENTVET

Name Description Type
*podName Ry N string
ContainerlD ar7F+ 1D string

4.41.30 InstanceReportedState

InstanceReportedState 1.

FEOL— SIS XN A VAR ADRERRLET

E3cR

Name Description Type

“isPrimary AVARRYAMT T A YPE I DERLET - | bool
WA

timeLinelD A VAR Y ZADIE D Timelineld I2H 25 %~ L | int

4.41.31 LDAPBindAsAuth

LDAPBindAsAuth (X, LDAP O XA ¥ K

POREZ S 2 72 DI B Ie 7 4 — L R ARt L S5

Name Description Type
prefix bind FBFFEA T a v DT LT 4 v IR string
suffix bind FREEA 7> a v DV T 4 v I R string

4.41.32 LDAPBindSearchAuth

LDAPBindSearchAuth (3.

NA Y R+ZR LDAP FRRE S v R B S 2 720100 B 7 4 —)L R 2424t L

ESca

Name Description Type
“baseDN * I —H R ZHIET 50— DN string
*bindDN * TALZIVIIANAL Y FT 52— —DDN string

“bindPassword *

TA4LZ PVIIANL Y R TEL—F—DIRRAT —
FEHEHS>—2Z1L v b

*corev1.SecretKeySelector

searchAttribute

- -HeET 5 RN

string

RDR—JNTHE L
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# 38 -—FiOR—ID S DX

Name Description Type
“searchFilter * R+ N A >~ RERAEZAT S & 2T 2% | string
T 4B —
4.41.33 LDAPConfig
LDAPConfig 121, LDAP iBREICRERNT A =R —=NEENTVET
Name Description Type
“server " LDAP R X b4 %7213 IP 7 FL R string
‘port® LDAP #r— X —FK— } int
“scheme ° fif3 % LDAP 2 ¥ —~, {fifiF[fE/+ 7> a | LDAPScheme
2F 1dap B & O C1daps
“tls LDAP over TLS ZHMCF %121 Ttrue) ICEE | bool
LE3, [Malse] 2877 4L b
“bindAsAuth * FUREMER Y L TN A U R *LDAPBindAsAuth
bindSearchAuth NA R+ ERERAL S AR *LDAPBindSearchAuth

4.41.34 LocalObjectReference

LocalObjectReference (21, [ CHARTZEFNOBERD X 4 TR —hVF 7Y =7 W2 RO 5D T577%

BRI EEN TR
Name Description Type
name L7 7L Y hD%H, - WA string

4.41.35 MonitoringConfiguration

MonitoringConfiguration 1, ffEDZ 7 AR —DITRTDE=R Y VIR EEFL XA T TT

Name Description Type
*disableDefault- TIANPDIT TV ZIFHFAT LIRS 77 | #bool
Queries AR=IZT 7 4NV D7) BHEALRVEGS
WE. true CERELE T, 77 4L b false,
customQueriesCon- HARLT T R B~y TOY X+ [1ConfigMapKeySelector
JfigMap
“customQueriesSecret | HAR LI T YR ELHI—I 1Ly FDY A b [1SecretKeySelector
“enablePodMonitor * “PodMonitor' Z B2 E 72 13RI L E T bool

4.41. APIVT 7L >R
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4.41.36 NodeMaintenanceWindow
NodeMaintenanceWindow (21, #2722/ — FD7 v 7L — FHIZAR L — X =M T 2 [ERIE %
NTWVWET,

CTOF T aviF, BIRLEZA L =D&k o TRy FA/ — FETHHEIZBEITELRWESICO AT
HET,

Name Description Type

inProgress EITHD ) —FDRAXAYTFYRT7I7T 4T 4 | bool
3HD ETH? - A

‘reusePVC® B2 PVC ZHAIHT 2 (/7 — R2EEREIS | *bool

Z0%R[ED) 2, Liw (oG CHEAER T 3

- instances >1 DIGE) - W7E

4.41.37 PgBouncerintegrationStatus

PgBouncerIntegrationStatus (&, 7 7 A X —% S35 % pgbouncer 7'— 7 —ITHERMEEZ D S MELL ET

Name Description Type
secrets BA=1/ 4P [Istring

4.41.38 PgBouncer D#ME

PgBouncerSecrets {21, pgbouncer I & o THHINE S =27 Ly FON=Y a VDFENTVET

Name Description Type
authQuery BEREZ Z VD=2 Ly PXN=Ta v =Ly bhN—=D3>

4.41.39 PgBouncerSpec

PgBouncerSpec (& PgBouncer DI EE EHR L E T

Name Description Type
“poolMode * T—E— K - WA PgBouncerPoolMode
RDR—J1ZHE <

236 FABE CDHARICOWVT



CloudNativePG, J1)—2X 1.17.1

K 45 -FIDOR—I 5 Dfi =
Name Description Type
authQuerySecret AL TV IR T 2 RBEN D 52— —D | *LocalObjectReference
BHREW. IEEINTVEHE.  AuthQuery
(5] "SELECT usename, passwd FROM pg_shadow
WHERE usename=$1") $f5E T2 0EHNH D,
HEICNPG 27 7 A X —ifiGFIE Y — S EH
Ao
“authQuery * MEDL—HF—DRRAT—=RD Ny 2%k X | string
vyua—R3i7bicflHIsns 2z, 7
7 4V b . "SELECT usename, passwd FROM
user_search($1)"s FEEZIN TV BIEAIX. Auth-
QuerySecret HIFET 2 0EDH D, HBE CNPG
JIAR—EFI NV —SNEEA,
‘parameters PgBouncer (28 3BT X — & — - #AAIHEZL | map[string]string
AT aryDY R MIDOVTIE, CNPG F¥a
AV PR LTLEEY
“paused ‘true IZFRE T 5 ¥ . PgBouncer & PostgreSQL | *bool
F—N=D oYW L, BHITTRTD Y LY H%E
T3 2DZMHFEL. ZOfEA false® (77 41 1)
KHEINZETIRNTOHLVWI T4 72 b
Pt e —IRHZIE L £ 9, WEBRIC, ARV —&—
1% PgBouncer @ "PAUSE $ & (f '‘RESUME' 21+
YREMUOHLET,

4.41.40 Ry FX&

PodMeta {& metav1.ObjectMeta (Z{Ll7=##& T3 %5, controller-gen TH#MT LT, 2 —H¥ —1Zi# L7z CRD % 1{E
L %9, PodTemplateSpec DA X ¥ MZlEk, a7 7 —=ZBZHHL TOWRWHEEBOHHALD D £7,

Name Description Type

“labels * ATV 7 bOMRKE T (Ra—7 L ER) | map[string]string
KT XFox -~y 7, LY
Vr—Yarvaryitn—J—tH—b20tL
JR——HTBGENDHD 5, #Hlll 1 hitp:
/Ikubernetes.io/docs/user-guide/labels

annotations 7 T7T=avid EEOXXT—X%Z{R1FE | map[string]string
K UBUF T 20 — M k> TRREX LD Y
Y —RbIRFEINLIELF —(EHY v
7 T3, TNHRBRAGEETIR WD, +7
VxV VEEET DI ZIIRFFTILELDD
E§, FHM : http://kubernetes.io/docs/user-guide/

annotations
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4.41.41 PodTemplateSpec

PodTemplateSpec (&, L —H23 Pod LMD T > 7L — PR ET X HHETT,

RS, BN EINIZCRDICIEA R T =R 7> a DT 4 =L KWz, corevl.PodTemplateSpec
XA TREHTE LA

HN

Z 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 BELF T 27 PDRXRXRT — &, Ffl: | Ry A&

https://git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#metadata
“spec® Ry FOHNOEWEDHAL, FF#l : hitps:/gitk8s. | corevl.PodSpec

io/community/contributors/devel/sig-architecture/

api-conventions.md#spec-and-status

44142 7—5—

Pooler (% pooler API D X ¥ —<T¢

Name Description Type

metadata =L/ 4P metav1.ObjectMeta
“spec” BV PoolerSpec

“status =LYV PoolerStatus

4.41.43 7—S—%8E

PoolerIntegrations 1Z, 27 7 AKX —%2ZF 27— —ICRhELME L T ML ET

Name Description Type
pgBouncerlntegration | %3472 L PgBouncerlntegrationStatus
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4.41.44 PoolerList

PoolerList 12137 — 9 — DV XA M BREFNTVWET

Name Description Type
metadata 4= 4P metav]1.ListMeta
“items © [JPooler

4.41.45 PoolerSecrets

PoolerSecrets 121%. HHXNZTRTDI—T 1Ly bDOA—JarREgENTVET

Name Description Type
“serverTLS ° P—N=DTLS =2 Ly b=V a ¥ =Ly bhkN—=3>
“serverCA P—N—CA>—IL vy b=V a Vv =Ly bkN—=3>
“clientCA PIAT7YRCAS =T Ly b= a Yy =Ly bkN—=3>
pgBouncerSecrets PgBouncer MEHAT 5> —2 L v FDN— a3 | *PgBouncerSecrets

~

4.41.46 PoolerSpec

PoolerSpec 13 7' — 7 —DLEF L WIREZERL X T

Name Description Type

“cluster ° . =T =2EET B0 5 AKX =BT | LocalObjectReference
To =7 —%id FUCHRZEHND 2 7 A X —
B —BLBRWTLIEEW, - WA

“type NI T 4w VERMIET DREDND B A ALK | PoolerType
U3 - WA
instances RERL T H DR - A int32
“template * fER$ % Pod DT > 7L — b *PodTemplateSpec
pghouncer PgBouncer %7€ - #7H *PgBouncerSpec
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4.41.47 PoolerStatus

PoolerStatus &, 7— 7 —DEHRIRELZ ERL T

Name Description Type
“secrets WA T2 7 DY Y —ZAN—Va v *PoolerSecrets
instances 27T a—N L XD LTWVWBERY FO int32

4.41.48 PostinitApplicationSQLRefs

PostInitApplicationSQLRefs (%, SQL 7 7 £ /L% & ¥ ConfigMap ¥ 7z1d Secret NOZMZ KA~ P LET,
B DBBAD— 72 ZEENEF X, 3TXTD Secrets 7> 53X T D ConfigMaps NTdH D, Secrets 7=
l% ConfigMaps N Tid, FEZEIEFIZZEYOIETF R T TT

Name

Description

Type

“secretRefs *

SecretRefs 1Z Secrets NDSHED U X b B{REF L
E3c)

[1SecretKeySelector

configMapRefs

ConfigMapRefs /& ConfigMaps ~DSHRD U 2 +

ERELTOVET

[1ConfigMapKeySelector

4.41.49 PostgresConfiguration

PostgresConfiguration (% PostgreSQL il % E&H L £ T

“shared_preload_librarie

Name Description Type
“parameters PostgreSQL #{ 4 7> a > (postgresql.conf) map[string]string
‘pg_hba® PostgreSQL & &2 k N — 2 @ B FE )L — JL | []string

( pg_hba.conf 7 7 4 MIZBINX N 21T)
syncReplicaElection- L 7V A7 38, Zid. Tsyn- | SyncReplicaElectionCon-
Constraint chronous_standby_names | 7$7 X — X —DEFEST | straints

BRI EBLET,
*promotionTimeout * A VARV AR T T4 VICHEEIE S L ZIT | in32

T oA REL$T, 774V ME

1% 40000000 C. 14EZ@EZ 2HHEA T, HWED

RALT I 2T Ialb—bT3DRTHRK

EXTY

s7 74 FDHDITEMT 2EAEF Y —FF | [Istring

A77YDY R b

RDR— 128 L
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# 55 —FiDR—I2 5 DEEX

Name

Description

Type

“ldap ®

LDAP #K 2 f6E T2 A4 > a >

*LDAPConfig

4.41.50 YAN)—E2—45v k

RecoveryTarget Ti, [ 7 a1t 2215 1E3 2 B 2 T & $5, TargetTLI ZFR{ $XRTDX—5" v b
F 7> a Y EMHECHHMBN TS,

X true)

Name Description Type

“backupID * YANY =T at A% T 2Ny 77 v TD | string
ID, ZZDGE (F7 4L 1), AL —&—|3 tar-
getTime ¥ 7213 targetLSN (FEE XN TV B H5H
WHDWT ANy 77y TR HEIFNCHRE L £5,
ZRLO5ER, FIHATRERERT DNy 77
TRRRIITHERAL 7,

“targetTLI R—7y b RALTA Y (THRHr F7FEDE | string
)

“targetXID ° MR Z ¥ 7> arID string

“targetName * & —2"y b4 (DURIIC " pg_create_restore_point™ T | string
TERD

“targetLSN * 5D LSN (Log Sequence Number) string

“targetTime * RFC3339 fH#ED X A LA R Y T LTDR—7 | string
v MR

targetlmmediate —HURRBIZELLZST SRV ANY ZKET | *bool
35

“exclusive * X—7y FERPMEANICERELET (F7 41 | #bool

4.41.51 ReplicaClusterConfiguration

ReplicaClusterConfiguration (&L 7"V 1 27 5 A & — DRk E /1 T b L £5

Name

Description

Type

enabled

L7V AE— REMTR>TVWEESE, 2D
FAR—FFEFED I S AX—DL Y HITHD
F3, LIVAI SRR =F, WEA TV
PR 75, F7213 pg_basebackup /L 7z R
P =3IV 7B LUTERTE 3, FHflllico
WT, FFaXryroLr ) r—yarR—
PESIBLTLIIEIN, - %E

bool

RDR— IV L

4.41. APIVT 7L >R
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£ 57 —HiOR—=ID 5 DX

Name

Description

Type

“source ©

LAV —2a It THEINH I FAZ—D%

RN N A
Al - AZH

string

4.41.52 ReplicationSlotsConfiguration

ReplicationSlotsConfiguration (L 7'V r—> a Y 2a v s O ZE H 7L L %5

Name

Description

Type

highAvailability

SR TR L Y r—>ary2ay b

*ReplicationSlotsHAConfig-

uration

“updatelnterval

ARYNAF, a—=ANL T r—aryAay
b DR 7 — & R % “updatelnterval ¥ Z &\ B HT
LET (7741 M 30),

int

4.41.53 ReplicationSlotsHAConfiguration

ReplicationSlotsHAConfiguration (&, &AM (HA) DDITARINA AL VARV RAEDA Y =3IV
VTN = a yEREGIIT 272012 =X —IZ Ko THEMCERINZ L TV F—2a vy X
oy O E S TEAMELE T, LTV F—YaryRay ME, ANV =3IV 75470 (ZOF
EDT —ATIEHA Z 7AX—D—ETHZ L7V H) HUWTE iz =12, PostgreSQL 2 HENMIC T F
A< VICWAL 7 7 4 VEHFET 2 X 5123 % PostgreSQL DFEHET T,

Name

Description

Type

“enabled *

HNMCT 2L, ARL—KX—1ZFF74 <V AL VR
RUYADL TV r—aryZay b EEBNIC
BHEL, HAZ 9 RAX—D—HTHBITNTDR
RUNALAL VARV ALEDA N ) =T LT
Vr—yarvERTEN o EHEHLET, B
WKL7HE (F 7400, ARLV—2—-FL T
VAHEDAMY) =V IERTL SV —>a
Y2y FEAHALERA, ZOKEEIZ. BE
ENTIARIDPSZEDIRT— LT A
FT. VIVAIIIRR—DL T r—ay
Zvy FBHIHL F3, ZAUIMERFFICD AR
ETEET, -AE

bool

slotPrefix

HA DARL =X —pEHT L 7Y r—>ay
A8y bDTVT 4 v IR, INF BFE T
R—2aA7DAEEZDBIELNTEET, I
FERRHICOARETEE T, 77 4L b T
C_enpg ICRRESINE T,

string
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4.41.54 RollingUpdateStatus

RollingUpdateStatus 121, FHFHDA > 2 X ¥V AT 2IHERNE TR TVET

Name Description Type
imageName Pod I A 3 B4 - 678 string
startedAt 7y I7— oG E S metav1.Time

4.41.55 S3 BRRIBER
S3Credentials (X, S3IX7 7 A% 7 v 70— KT 3-DIfEHIN2ERERO XA 7 TF, 24, 2
SORBGETEETE E T,

« accessKeyld ¥ secretAccessKey % FH/RINICIE 5

* inheritFromIAMRole % true IZf¢E L TR v FEEED 5 0 — L 2K

Name Description Type

“accessKeyld 7 7t RXF—ID NDZH *SecretKeySelector

“secretAccessKey =V b7 ERAF—ADSIR *SecretKeySelector

‘region V=S a By =71y hADOSHR *SecretKeySelector

“sessionToken * tyyaryF—ADOSH *SecretKeySelector

inheritFromIAMRole F—Z RIS I e — LR — ZDFEFE | bool
ZREHLES, -7

44156 R a—=ILEcnNf=-Nvo7vr

ScheduledBackup (& cheduledbackups API D X ¥ —<T§

Name Description Type

metadata BN L 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 f £ ICEi R & L 7c R 7 — | ScheduledBackupStatus
B R, DT — RIZRH TR VAR D
HBHEFT, VAT Ao TATSINLE
T meAHD BH, FEM 0 hips//gitk8s.io/

community/contributors/devel/sig-architecture/

api-conventions.md#spec-and-status
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4.41.57 ScheduledBackupList

ScheduledBackupList {21 ScheduledBackup DV A D EEFNTVWE T

Name Description Type
metadata MY 2 b D XX F— &, #FM:  hips: | metavl.ListMeta
//git.k8s.io/community/contributors/devel/
sig-architecture/api-conventions.md#types-kinds
‘items T AX—DY R b - [1ScheduledBackup
4.41.58 ScheduledBackupSpec
ScheduledBackupSpec & ScheduledBackup D FE L\WVIREZERL T
Name Description Type
“suspend ° DNy Ty THHKMIENTNENE S0 *bool
“immediate * YERIRICRAI DNy 727 v T2 QIG5 | *bool
BEDDZEDE DD
“schedule ® AT a—NE BMOMIEEFHEENTNS | string

72%. Kubernetes CronJobs TEH XN 3 [6 U
RUITTEVEH A,
robfig/cron#hdr-CRON_Expression_Format - {478

https://pkg.go.dev/github.com/

“cluster NPT TTB0TAR— LocalObjectReference
backupOwnerRefer- ER SN2y 77 9 7TV Y —ZAPNCELE T % | string
ence ownerReference %7~ L ¥ 3, <br/> - none : {EX
XN 2Ty TETY 27 FOFIEESR
BHDERA (74— NV RIEREAXNDZHILIFE
UEIWE) <br/>-self : A7 a— L &=y o
TOTATI =2 VEMEEL LTERELE T,
Ny T Ty TD<br/>- 7 FAR— 1 7 FAR—
BN 7y TOFEEL LTRELE T <br/>
4.41.59 ScheduledBackupStatus
ScheduledBackupStatus (%, ScheduledBackup DEHIRFER EFL T
Name Description Type
“lastCheckTime B ORI *metav1.Time
lastScheduleTime N T 79 IHRBICAT S 2 — )L XN/ & | *metav].Time
DTEH
nextScheduleTime RENGIANY 77 v TEETLET *metav].Time
244 BAE CDHARICOWVWT



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
https://pkg.go.dev/github.com/robfig/cron#hdr-CRON_Expression_Format
https://pkg.go.dev/github.com/robfig/cron#hdr-CRON_Expression_Format
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
https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.25/#time-v1-meta
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4.41.60 SecretKey L 74—

SecretKeySelector 121d. Secret D ¥ —% HOF 2 DI+ kBRI EENTVET

Name Description Type
key WIRT 2% — - B string

44161 >—J Ly bN=23>

SecretVersion {213, > — 72 L v b % ¥ %D ResourceVersion 23 FATWE T

Name Description Type
“name A2 D 44 i string
version > —7 L v I D ResourceVersion string

~

4.41.62 SecretsResource /\— 3>

SecretsResourceVersion 1, AR —X —IZX > TEHINE S —FI Ly bDIY Y —ZAN—=Y 3 U TT

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 arv

applicationSecretVer- 77V =¥ ==Ly DY Y —AN— | string

sion Jav

“caSecretVersion ° FEH, HwuN—=2 a2y OEED72DITR | string
Fxhtugd,

“clientCaSecretVer- PostgreSQL 7 54 7~ b3 A4 FCA>—2 L v | string

sion PN=TayDVY—AN=Ta v

“serverCaSecretVer- PostgreSQL #—N—fllCA > —Z L v 8= 3 | string

sion YDVY—=AN=Tar

“serverSecretVersion > | PostgreSQL #r— N—H A N> =2 L v b NX—2 | string
ayDYY —AN=Ta Yy
“barmanEndpointCA ~ | 2t X T 245E. Barman Endpoint CA @V | string
V—=AN=Ta v
“metrics ° A MYy 7 ZETTDIMHHINDTXTDS— | map[string]string
JLy FDON=TYarrgl~vy 7, vy TF—
B —2vLy b vy THIEEN-Ta v
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4.41.63 StorageConfiguration

StorageConfiguration (&, PostgreSQL 4 ¥ A X Y AD A b L —Y DL TS

Name Description Type
“storageClass ° T —=RZN—=27—& (PGDATA) \Z{#f$ % Stor- | *string
ageClass, PVC 7> 7L — b+ 25 L 7242128
ks (ATRERSGE). fELRVWEE, &
&% PVCIETF 7 4L EDRA L =Y 27 TR
WKLo TSk d
“size® AL =YDH¥ A X, PVCT 7T —MTEX | string
?aié NTVWRWEEEIBHE, D7 14— F
DEFHE X, TERE 117z PVC 12 BBV F#E A
éhi?‘o YA XX T NITEER A,
resizeInUseVolumes BEFD PVC OV A X2 ZEHLET, 7741+ | *bool
& true
“pvcTemplate ° KRV 2 — L DERDEFIHEH SN E T > | *corevl.PersistentVolumeClaihSpec
7L —}

4.41.64 SyncReplicaElectionConstraints

SyncReplicaElectionConstraints {2{&, FIHIL 7'V 5 OFEROFFI B EEFHTVE T,

TUFT T LT ANRTRA=R—=—DGFE, TRTDITNIUEDB—HT 255G, 22004 Y AX Y REFETL
BAMCH 3 RdhEd,

FRAICIZ. ZENC X AFEEIL 7Y 5 OFIRFIRS Y R— P X B FETT,

Name Description Type
“enabled * 077270, LY A ofilf¥yEz AL | bool
¥ - A

nodeLabelsAntiAffinity | Ry RDBFELC R H 208 5 EFHIS | [Istring
27Dt B XU T 5 7 — F SN HED
B

4.41.65 RO —

PRBY—IZIE Y I AKX~ bRuY-EFENET
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Name

Description

Type

successfullyExtracted

SuccessfullyExtracted (&, FRB Y —7 —X b
HENTZLE S22 RLET, BEIEELL
HaORL 7V AT T + — Ny ZEIE
RHIET BRI BET

bool

“instances °

A VARV RWZEFA VAR ADERY FhRo
IHEENTVET

map[PodName]PodTopologyL.

abels

4.41.66 WalBackup &5

WalBackupConfiguration (&, WAL 2 k) — A DNy 77 v 7O TY

Name Description Type
compression A7V 27 bAMTITEET BRI WAL 7 7 4 | CompressionType
N ERMEL £9. AR A 77 a i3, 22D
XFH) (EfiEiz Uy 77 v ). gzips “bzip2' ¥
7213 “snappy T3,
“encryption ° 7 7 ANVOWES L2 @EHHl T2 Z (N7 v 2YE | EncryptionType

PZED IR I TOWRWES), Frfdh
2H 72 a NFEOLFH (Nry FRY O —
). AES256 6 & T aws:kms

maxParallel

WITLT7—h4 7&N 5 (PostgreSQL A > &
RURPN I T TH T2 VA NTIIT —
HATLTWBREGE) £72300/7 L TETEh
% (PostgreSQL A X Y NAMWY AN I TV =
I RRANT7D6 WAL 7 7 A VEEIR LTV 55
) WAL 7 7 A VO, F5E L7RWEE, WAL
T AMEI—EIZ I oF OB EINE T, HE
LCIEDBEEZ I ANE T, 1 1 3ZFANhLH
% i/ MET S,

int

4.42 HR—brIhTWLBUU—X

o ZDR—IIZIX, CloudNativePG *DIEY RK— P ZINTWB VY —RADAT—RA, BA LTS,
RV —BYVZAPEINTVWET,

RBHD22ORAFT—V)—RZHYR-—FLTHED. 2HDATEICHLVIAFT—VU—-IZERT S

rZBELTVWEY, EUU—XI3.
table below TEHZ &Nz [P R— T HETHR— P EINF T,

CloudNativePG DY R — F XN TWBR Y Y —RIZNE, 77T A TRAVTFVAT 4 Y RZHD, EFa
V74 EANTEEDDD Ny FRFEBINZV ) —AREENET,

XA F =V IV =RATOEBED Cy FV Y =123, MIAEHBEEORWEBIEEATVE A,

4.42, Y R—FETNTVLBUU—-2R
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L]

HR—-bRYS—
« X—IVIJRAF—L

e CloudNativePG ') 1) — 2D KR— MR

L]

HR—k i

4.421 HYR—kRUS—

a3 v b Z &I CloudNativePG D L WEL FE2AER L %3,

WohAZLIL, 4 F—VY—ZXREILFL, WOPDBEMTAMLYVY —XRBELZETLET, ~
AF—V V) —RATRODSERIED Ry FAN—Ta BV YV —ALTWVWET,

XFXERXATDY Y —ZIE, CloudNativePG 2 I 2 =F 4 5D X FXFREFHEL L TIEL
NLERLTOVET, 23227 412X 53R—bOFEME. UTFO HR—FEIZ ZBRL TN,

%% 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 1.17.0is re-

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

not contain any additional code other | fixes, users are strongly encour-
than the security fix from the previous | aged to adopt security patches af-

patch ter release.

releases page THIHAIEEZR V
V—REHOF2 2 TEXE
ER

JUU—R/)—F T, ~AF—
By FVIY—Z2DHELA
LNDOEREROIFZZ T
£9,
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4422 2—IVJRXAF¥—L

=B D A F—21%. RD & 512 Semantic Versioning 2.0.0 IZFEDWTWE T,

<major>.<minor>.<patch>

<minor>ZV VU —AZ LML, <patch> IIHFED<minor> V) —ZAD Ry FOHEHV Y PLET,

Ry FIFEHE.

N— g >0 Git X7 DIHEIZ v BB E N E T,

<minor> VUV — R LB L TNIBREETT,

4.42.3 CloudNativePG 1) ') — XD R — MR

Version | Currently Supported | Release Date End of Life Supported Kubernetes Versions | Tested, b
1.17.x Yes September 6, 2022 | ~ February 12, 2023 1.22,1.23,1.24 1.19, 1.20
1.16.x Yes July 7, 2022 ~ November 25, 2022 | 1.22,1.23, 1.24 1.19, 1.20
main No, development only

FEEOROHR— F XN TS Kubernetes X—F 3 DV R bk, CloudNativePG X > 7 F—HH%RK— b
CTAMNDPEHENTHEZEEZTVWEIDICE>TERRED ET,

B fSClX, CloudNativePG 2 I 2 =7 1 |&. Red Hat OpenShift 72 ¥ D3E/1D Kubernetes 7 4 A + J £ 2 —
YayEYAR— bt LTVWERA (THIRREES N AIEMSH D $5, ZHE LA, CloudNativePG
AT F=DER L7 RRARY =ik E g 3),

4.42.4 5DV —2

Version Release Date End of Life Supported Kubernetes Versions
1.18.0 October 25, 2022 April 13, 2023 1.23,1.24,1.25

1.19.0 January 12, 2023

1.20.0 March 13, 2023

FRR: FEROBHMEITEETH D, EEINZAEEEND D T3, Z4UL. Kubernetes N— a2 VI

HEhxs,

4.42, Y R—FETNTVLBUU—-2R
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4425 HLWJU—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

4.42.6 HR—bkriZ

2PAZCEIRZH LVWEKRY Y —REER T2 2 2EEZ28, P R— b4V EFRTRERBEV Y —RTIUF
EHD2o0D<AF =V Y= XBIC1H2H) DN 5HHTT,

ITROK T, release-1.16 11XV VY —ZX7 5 »FDHITT,

e 2R BV Y -2 v1.16.0 THZ2 BT 2L, v1.16.0 ¥ v1.15.0 Dl 5 DY KR— k23
HFrTEEd,

BT VFOTRIDNNy FVY) —ZADABYR—FEINTVET,

- - A > main (trunk development)
\
\ \
\ \ v1.16.0

\ \ Jul 7, 2022 A
\ \---—--——-- Fommm e > release-1.16 |

\ | SUPPORTED

\ | RELEASES

\ v1.15.0 | = the two

\ Apr 21, 2022 | last
o - tom - > release-1.15 | releases

v

RD2FEHOY A— F2EELTVET,

TN R=F: TI7INYR=PE PR-—PEINTVBZV Y- L TDARA LT 5 —
FCHREXNFET,

CloudNativePG Slack ( #general ¥ ¥ > #JV) T. %7/=Z GitHub Discussions
PHEALT, 232274 XY R—-b2ERTZET,

X2V T 4 EANTOBIE  BHEFE—TFZIRTVETRTOV Y —RIIZ, X2V 74 DBEZET
BHEBNTDELEEANAYy ZR—PLET, RvFENY IJR-FTBHIC, XD ZEHMLET, TBE
KD —=RENFEN—Ta > OREMZXREHICERLTVWR L ZRBICBEVWT, TONYIR—ME
“CloudNativePG " &L £9H 7]

HAW Y R— bR ERIGEZ. 5T RTONA A —DHR—EE2BRLTLFEE N, ZZICY A
ENTVBERYE—F, P R— MIBOEER2 S0 — ALV ERBE L TW35E808H D 3,
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https://cloudnativepg.slack.com/
https://github.com/cloudnative-pg/cloudnative-pg/discussions
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443 VJ—X/—F

<A F =V VU —RIT NS NIz, CloudNativePG D1 —HF — TR RSN 2L HDENE,
* CloudNativePG 1.17 D)V —X /) —
* CloudNativePG 1.16 D)) —RJ — k
* CloudNativePG 1.15 D) V) —X/—k

CloudNativePG DI I 2 =F 4 HR—FRY =IOV TIE, HER—FINhTWLWBDY—ZZHBLTL
72E W,

ZF /2. CloudNativePG DH{E TH % 3XTD release notes from 1.0.0 to 1.14.0 of Cloud Native PostgreSQL by
EDB DitixZ R L TVWE T,

4.43.1 CloudNativePG 117D 1)—X/— |

CloudNativePG @ 1.17 A4 F—V V) — R TOIL—F —ICFRINZLHDERE,

EEDFELLY) A MIOWTIE, GitHub DV YV —2X 75 »F D commits SR L TLZE W,

N—23ar 1171

DU—2ZB:2022%10H 6 H
PRAESRAL ©

e Oy R —F—<%—Y ¥ —IZ leaseDuration B X If renewDeadline 28T X —X—%EA LT, *
R =X —EHTDY — X —EZEDRE A Z L (#759)

e WAL 77 ANEHDTT—HA4 TTRHNINY I T TA T2 7 VA NTHNETH 3 L R
TEIXH=XL%ZH/ELE T, .check-empty-wal-archive ¥ WS LW I 7 A ME, 77 R X —
MT—F ATy FEINZELIC PGDATA IZELE X4, RHID WAL 7 7 A LBIEFIC T —H A4 7 &
NnEx L=

tXxaV7 4

e nonroot:nonroot L—H¥ —2ffH L T, distroless/static:nonroot 2> 7+ A4 X —JIZat’—
ENBA VARV AR I =T % =N F ) DR ZHPTRINCERE S 5 (#754)

BIE :
o TIARVIER LS. AR UNATT 2T 4 THESZ Fay 743 #737)

e %A 4 7 Prometheus -T2 A 7R — & —C MAPPEDMETRIC 35 & CfF DURATION X b U w 7 X 4 FZ¥a%
BIeT % (#765)

* PostgreSQL 7 # —~ v M2 L T~ A 7 uEETIRESI N XA LAX Y THIEL L @ Eh
5 X312 FT #741)
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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)

4.43.2 CloudNativePG1.16 D 1)—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—=2321.16.3

DY—XB8: 20224 10H 6 H
FERETRIL.

e 2V IR —F—< 3% — ¥ —IZ leaseDuration B X If renewDeadline 8T X —X—%EA LT, *
R =X —ERHTDY — X —EZEDORA 2 @I (#759)

e WAL 7 7 A VEHDTT —h A4 TFT BN I T v TFH T2 VA NTWNETH B Z L wHER
FTAIXH =X LBRELE T, .check-empty-wal-archive LWOFH LW I 7 A UE, 7T AR —
M7 — PR Ny FENERIC PGDATA ICHLE SN, ®HID WAL 7 7 A ABIEHIZT — A4 7&
nFEL-

TFxal7 41

* nonroot:nonroot L —H —%ZffH LT, distroless/static:nonroot 2> 7+ A4 X —JZat—
ENBEA VARV AR I =T % =4 F V) OWRZIRINCEE T % (#754)

BIE :
o TIAR VA LS, RRXRUNATT 754 ThERZ Fay 7453 #737)
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