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T‘ kubernetesJ:J_chostgresu&Postgres!I#'IE

Postgres B—FXFTIRAIR R MEEGERE, #EE%’?EE??J:ESELE’JF,}?%?TE*SHEF‘ 243055
PRI R, SAEATSEME, RIS WIS T IRShIE

L=t
3R

B A X TR EN HA LRI CE T O X ERNFANE T, XBERSNBUETEK
bernetes E &%k postgresqlEiEE

F—: THipostgrestUiEg, EEdockeriiiEg, 1IXE L Apostgres:11.3 /54l
docker pull postgres:11.3

F & tlEnamesapce postgres FfiJ&Epostgresiifrpostgres Anamespace ™

kubectl create ns postgres

F=2: ERFpostgresfBIFRFENE, B=1 **em.yaml(EHBEENYE), postgres.yaml(FiR
X), sve.yaml(fR$S & IN)

cm.yaml
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apiVersion: v1
kind: ConfigMap
metadata:
name: postgres-cm
namespace: postgres
labels:
app: postgres-cm
data:
master.conf: |

listen addresses = '*'

archive mode = on

# configmapshUZ R
# configmapshyi;

# T

# IOTFRAIP
# FEVFIIA

archive_ command = 'cp %p /var/lib/postgresql/data/pg_archive/%f' # FRiZ#ap< TS logfil

segment

wal_level = hot_standby
max_wal_senders = 32

M, FugELD

wal_keep segments = 64
EHSEHLEZ 16M*64 = 1G

wal_sender_timeout = 60s

max connections = 100

AFEFER
pg_hba.conf: |
local all all
host all all
host all all

local replication all

host replication
host replication

host all all all
host all all
host replication

slave.conf: |

wal _level = hot_standby
max_connections = 1000

hot_standby = on

max_standby_streaming_delay = 30s
wal receiver status_interval = 10s

#ITIRRE
# XPMRETHURSEINREHER, E4Z8/1

# REREHIRENESHIxogHB, —HE 16M,

# IREMEH EVRIEEUERIERT YA
# XMEEETET, MWEAImMax_connectionsibsi

trust

127.0.0.1/32 trust

trust
trust

127.0.0.1/32 trust
=1/128 trust

trust

0.0.0.0/0 trust

# &
—RREZ T SRINANERIRERHEILRA
# RIAX SV MYUNERTHIREIIS, tRTHEES
# IR A IR AR
# ZARERSE—RKMITRE, BRNERETESESF!

Ar_.EEﬂﬁﬂ:'{klu ' ME/ \I%lﬁm EKE'JIEWHHTI@

hot standby feedback = on
log destination = 'csvlog’
Iogging collector = on
HFEEBE Tpg_ Iog/enterprlsedb *log

log_directory = 'log’
recovery.conf: |
standby mode = on

# MRBHEREUEST, EEREHTRIER
# HEMHRE
# BaIHEEE SR T HalterminalfYstdout, RFHRIE

# BEXHER

# BN R

primary_conninfo = 'host=postgres-0.postgres.postgres port=5432 user=postgres passwo

d=r00tme' # EHHER
recovery target timeline = 'latest’

svc.yaml

apiVersion: v1
kind: Service
metadata:

# BFR{D[root@paas-54 postgres]
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name: postgres # RSS2
namespace: postgres  # ARSSATTEN,

labels: # Irs
app: postgres # SEBEXTA{"app":"postgres" HIFRES
spec:
ports: # m
- name: postgres  # im[d4
port: 5432 # NERARSSaiEIServiceRYim ]

clusterIP: None # Headless Service IREERFZIFENMIP, hARZSSEESIKEIPod
selector: # IRSSIEEES
app: postgres # IRSFIEFRIRES(EXT H{"app":"postgres"}AJPod
apiVersion: v1
kind: Service
metadata:
name: postgres-read # fR53F
namespace: postgres # BRSSFRTESE,

labels: # R

app: postgres # SBEXSTA{"app":"postgres" }HIFREE
spec:

externallPs: # ZF=ServiceZ|FMRIP

- 192.168.1.225 #HEEENipRIE]

ports: # im

- name: postgres  # ig[4
port: 5432 # NEBARSSThIEIServicehYim
targetPort: 5432  # PodAAYim

selector: # PREEIRES

app: postgres # IRSIERITESHERT A{"app":"postgres-slave"}#IPod

postgres.yaml

apiVersion: apps/v1
kind: StatefulSet

metadata:
name: postgres # £
namespace: postgres # {Efpostgresis;
spec:
replicas: 1 # GUEERIAEL
selector:
matchLabels:
app: postgres # (" app":"postgres"JHIITESITED
serviceName: postgres # StatefulsetfsEFAYHeadless Serivce Apostgres
template: # GIEEPodiER
metadata:
name: postgres # GlEEPod &
labels:
app: postgres # PodXd RIAYRES
node: master # REgEE R LERE
spec:
tolerations: # 1D HUNR D RATIAMARE

- key: "node.kubernetes.io/unreachable”
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 60
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- key: "node.kubernetes.io/not-ready"
operator: "Exists"
effect: "NoExecute"
tolerationSeconds: 60

affinity: # FA0E
nodeAffinity: # PodZEFME

requiredDuringSchedulinglgnoredDuringExecution: # &K
nodeSelectorTerms:
- matchExpressions:

- key: node # tR#Elabel 2nodedVERERS
operator: In # 1IEBAEFTIXR
values: # BT
- master # JEAEEAmasterfrENT R
podAntiAffinity: # AIRIGNET RS {app:postgresfUARERE, & postgr

SER—DRESHE
requiredDuringSchedulinglgnoredDuringExecution:
- labelSelector:
matchExpressions:

- key: app
operator: In
values:
- postgres
topologyKey: "kubernetes.io/hostname”
terminationGracePeriodSeconds: 0 # SETRDAER
initContainers: # YltaftSes
- command: # WY
- bash
- "_C“
-
set -ex # BEANINETE
[[ *hostname™ =~ -([0-9]+)$ 1] # PRENANENE, BTFEUEERLSH IR
ordinal=${BASH REMATCH[1]} # IRINENBERNENIRS
if [[ $ordinal -eq 0 ]]; then # A0SR Epostgres-0, B EF T
echo test
else # tNER2EJFpostgres-0, AN R

rm /var/lib/postgresql/datal -fr
mkdir -p /var/lib/postgresql/datal
pg_basebackup -h postgres-0.postgres.postgres -U postgres -D /var/lib/postgresql/d
tal -X stream -P  # Spostgres-0i#{TEE
\cp /mnt/config-map/slave.conf /var/lib/postgresql/datal/postgresql.conf -f #
NECE XS
\cp /mnt/config-map/recovery.conf /var/lib/postgresql/datal/recovery.conf -f #
BSNBEXH
rm /var/lib/postgresql/data/* -fr
mv /var/lib/postgresql/datal/* /var/lib/postgresql/data/
fi
env:
- name: POSTGRES _USER # HUEREFRF
value: postgres
- name: POSTGRES DB # #WEREDB
value: test
name: init-postgres # NEE2
image: postgres:11.3  # {&{&&
imagePullPolicy: IfNotPresent # BREEFE, WARE
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volumeMounts:
- name: postgres-pv

mountPath: /var/lib/postgresql/data/

- name: config-map

mountPath: /mnt/config-map

- hame: tz

mountPath: /etc/localtime

containers:

# NasNEHRHEZR

# U
# FERERAZ
# configmapBIsZ4FHERE=E
# FHEERIS

# Podh =88

- name: postgres # Beat
image: postgres:11.3  # {553
ports: # im0
- name: postgres # I [1%5
containerPort: 5432 # wmAS
volumeMounts: # DesNERER
- name: postgres-pv # ERFE
mountPath: /var/lib/postgresql/data/ # FEHIRE
- name: config-map # configmaplIS{4TZBER R
mountPath: /mnt/config-map # R
- name: tz
mountPath: /etc/localtime
env: #INETE
- name: TZ # X, #
value: Asia/Shanghai # {8
volumes: # PodiMEE(E
- name: postgres-pv # EECULFE
hostPath: # EREENER
path: /srv/system/postgres/data # FHEREEE
- hame: tz
hostPath:
path: /etc/localtime
- name: config-map # EECUSE
configMap: # 3 fEconfigmaps

name: postgres-cm

BESIREHE R

mkdir data

=12

kubectl apply -f.

ENEEX

# configmapsfy&=

XERT YRR, SHEFEFIBEBEN, X—L2AULIERY, FTLifEyamiEXEEENK,

LS TR T,
FEApostgresql.conf

kubectl exec -it postgres-0 -n postgres -- sh -c 'cp /mnt/config-map/master.conf /var/lib/pos

gresql/data/postgresql.conf -f'
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EApg_hab.conf

kubectl exec -it postgres-0 -n postgres -- sh -c 'cp /mnt/config-map/pg_hba.conf /var/lib/pos
gresql/data/pg_hba.conf -f'

E1=

kubectl delete pods postgres-0 -n postgres

2 2
postgres2EAEIFYC/SEM, H E R SmysqliZ LFZ ARG, postgres 2 ZHFZEEY
THEItHFEZREE
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iC%) ZEPostgreSQLARIEFSAE, WALEHRXZESNSFAMFHEZAIWALEHERIZ X,

HiERE

BaF aX {EF
Postmaster (Daemon) Process postgres server
e e B HERPostgreSQLEFIIE— M EHIHE. B, MIPTIRE. EtE=ENEE
HiZfTEEHERE. EER&HE, SEEFinAEiERa K, BRRRtldEERATRE.
Background Process [FaHE
PostmasterfIBackend#fltl, AETREEERIMARREENNRE, EAXLINREBUR T BIAVEFEIIRER PO
tgreSQLAIER.
Backend Process [EimiHiE Hpo
tgresfRSSeRiAESE], FUHER—MEENE iR HRAEER. BEBERENTCPIERSEFinE
. FHEE PR EERTELE,
Client Process 8 bytes = Pl
EREERAEE SR, MBS EFiE. BREBERT, PostmasterHERIRE—NFHIE
SO IRt

Backgroundi#f2iF4m5IzE

Hig {EF

logger KERERSElogAEH

checkpointer SERLIN, SHEAFREE
¥ES

writer [EHAMERSBE N TFIRE N34

wal writer BWALEFS AWAL 4
Autovacuum launcher B avacuum# = FERY

BEREautovacuumT{E#HFZE, autovacuumitiZAER RESEN B KR I1Tvacuumiz

archiver FAEE{ TR, SRIWALEENSE
BET.
stats collector PR ESEERITER., Fia0

EPTEESIT (EApg_stat_activityflE) FORERERSALT (pg_stat_all_tablestiE)

5k

fEEF75E, postgresttgEt+oias), EREERB+D75{E MEpostgresiFHEZFE HBIRRENMY
BRAMEIEET .

AREXREEER

postgresql BFRiHFR ERSHIFEXREEREE, (BHCpostgresFERIEIESBILINSTHFjson, X
ER2ALUEmongodb—HERAFERY, 3 ElpostgresiIttAEELF
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MongoDB vs PostgreSQL - Transaction Performance

{more is better)
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postgresfimongodb X AHEHEAEAIMRELLER postgres vs mongodb
SRIEERE

postgresAE 7 F ERIEIEREFIS B ER BRI HIRURE 7 bRISFOAETRAMEUER, postg
esTEM IR S HABEN 238K, JARURIRBRBEFEAIEYELE, postgresthAiakom
ngodbillesAVERkE

Ptk S B

PostgreSQLIZHLAASRTZLE IPv4, IPv6 1 MAC MU =FhpsRhAOSURSEEY, B FERXLEEL
KER{RIFEMEHBIE L Fvarchargi & textdd, EApostgresNE 7 X LB AR NGO FI—LL
LELREY, XERIMTLESEEERD L TS ERNMETE, LR EIIB8 AR
iBFE. THEEIUERERIEN.

BF FERT fig

7881915 IPvAFOIPVERILE

7T8019FT IPvAFOIPV6 A
R L&

6T MACHBE
8 bytes MACHEHE (

UI-644&3()
json

JSONZEEUHB R postgresfISEmz—, jsonZEEUHB R postgresal LUMSIHEEZERIERL, jsontha] LA
FiEeEE A1, (B2 JSON HUESEAURMMNIENFTIFS JSON HERAREFIRIERT
BATT LA+ 5@ EE N sonsi & HdfkeyaiE value, XTI AILATEsqIEE LXdjsond
iéiﬁﬁ%, X5mongodbANIEESRREMS, {Epostgresiyjsont{ERFEAEE, EEEE E7Emongo

A . Bf] NFEZ2ERNESSENEAN. EEAILIRXEZ —25E, g
BIFE AN ARIRBEE I, EREWIVES IRFTIIOME M EUE. M RS
—MORREFRY TSI, EERANERIE—E, RAFEMHIINaELR, B2 TERL RS
RRZ, EATTFEREN. BFRS|, XBRE— IS ARBRILE.
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5 S

PostgreSQLAIF—NERPIIFIEN AT R SHLAE, TLASIRHAIRERAFEN RIS, Bk
. AEXREEEERIEE.

XETA N EIREIRM TIFESHIRIEE.
CREATE TABLE sal_ emp (

name text,

pay by quarter integerf],
schedule text([][],
body json

)i
AT LAEApostgresiE 7 FEAIXFPER, IXIRIH 7 X R M BEUEERRE, igjson

RCES:S
RGeSl 3 n el 7

BF =R =x iR
16FT FEEAR
X,Y)
32T ToBRI<RYZ: {
B.C}
32=F1 BRLER ((x
y1).(x2,y2))
32FY FEFAE ((x1,
1),(x2,y2))
16+16n=FH AR CGUTZIER)
(x1,y1),...)
16+16n=T5 FFREERR
(x1,y1),...]
40+16n=FEH Zif2 GHUTFHTRRER)
(x1,y1),...)
24=F%5 <(xy)r
(PIO=FIER)
PostgresB—ZRFIFERIREFNRIERFOI AR TSI VENRIE, N4ER. 8. IEEFIitEAERE
3|
postgresiBit 7 SFE AT ARIAEINERS [ 1IEEFER
e B-tree ZE3|: in P EBES T KEPDERAIB-tree FR5,

e Hash Z5|: REEAMBEBHEIR, NMEANI—NERSFIERE—MERT - BIEFFRItERRT
BRI EBER—THash&5|. TERmSELIE— 1 HashZE5|:
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CREATE INDEX name ON policy USING HASH (column);

e GIiST &5|: GISTRS | HAR—MEAMAYZS|, MEULARTEIRSAEERS IRISFIEMIRNE post
resHINREREIR L T BTS2 4 AR BLRIGISTIERT.

-- BEHEIBRSER IR 10 M.
SELECT * FROM places ORDER BY location <-> point '(101,456)" LIMIT 10;

e GIN 5[: GIN &R5|2 "BIHFERS|" | CE&E&TESS MAMEREIEE, HIaNEdE. fIHERS|H
F—MANESES P RENT, EULEStIENEE AR ERSFENER.

CREATE INDEX idxgin ON policy USING gin (source,destination); -- 7£ source #[] destination
B EESTEREZR5 | EfEEsAEN

e BRIN 5| (RERZRSINEE) FHEEXEFERE—RIEIERTE CRIERERER. 5 GiS
. SP-GIST #1 GIN #8{i{, BRIN BILTFHREMABRIZRS IR, FEALIS— BRIN R5|EE(E
A E R FRTEUR T RS 5RER.

I=4E
XESER— BRI postgres IR S
postgres #iEEF{DIKE
#SHsql30i4

pg_dump -U postgres nap > nap.sql

#SN
drop database nap; #flpRERAYZE

CREATE DATABASE nap;

psql -U postgres -d nap -f nap.sql
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