OPERCOI\IA

Kak pynutb napoxogom MySQL

Huxkonam lxaJjialHeH



Pennukauua nyJiwue ogHoOro cepBepa

OOuH cepBep

e MeHbLlue cocTaBHbIX YacTeun

MeHbLUe nageHumn
* HoBble TpaH3aKkuMn YnTaoT
3aKOMMWYEHHbIe JaHHble De3

Client
3aJepxek

e [lpnnoxeHue 3HAET rge uckaTb
basy
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Pennukauua nyJiwue ogHoOro cepBepa

Pennukauuns

e CepBuUC XuMB N 0bCnyxmBaet
3anpocskl nocrie nageHus
OLHOro NI HECKOSTbKUX Y3I10B

* bonble cepBepos, bonblue
NPON3BOAUTENBHOCTb YTEHUS

e [Ipokcu-cepBepa rmbko
pacnpenenstoT Harpysky

3
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Pennukauua nyJiwue ogHoOro cepBepa

OaunH cepBep Pennukauus
* MeHblle coCTaBHbIX YacTeun e CepBuc XunB n obcnyxmneaet
MeHbLle nageHumn 3anpockl nocrie nageHud

« HoBble TpaH3aKLMN YnTaoT OAHOrO MITN HECKOJSbKUX Y3I10B

3aKOMMUWYEHHbIE JaHHble 6e3 * Bonblue cepBepoB, 6onbLue
3aepxKek NPOU3BOAUTENBHOCTb YTEHUS

* [lpunoxeHne 3HaeT rge nckatb * [Npokcu-cepBepa rmbko
basy pacnpenensT Harpysky
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Pennukauna Hy>XHa obnakam

* HOBbIN y3€ern C TaKUMU Xe AaHHbIM — fnerye Yem gOoporon MHCTaHC
* ¥Y3en ymep? [JaHHble BCE eLle OOoCTYyrnHbl. HeT npocTtos
* [lnaBHOe obHOBNeHKE: HoBas Bepcua MySQL Ha ogHow penrnuke
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Kubernetes + MySQL <> vendor lock

« CBobogHas murpauma mexagy obnadHbiMmn npoBavgepamMmm
e OTKa3oyCTONYMBOCTL MPU NoTepe y3nos

* [lpocTble Bekarnbl U BOCTAHOBIIEHME

* MacwTabupyemocTtb Ha YTeHue (SELECT)

* W3onaums OLTP 3anpocoB OT CIOXXHOW aHaNUTUKW
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MHoro HenapannenbHOU 3anNUCKU — nydlue
ACCUHXPOHHAaA pennukauus

e CKOpOCTb 3anucb Kak Ha
OOWMHOYHOM cepBepe

* MOXHO YNHUTDL PENMITUKHA

BPY4HYIO
(pt-table-checksum/sync)

INSERT VALUES (55) 0
 Yutaem c pennmk CHUMKU INSERT VALUES (50 W
npoLunoro Lo
» Jlerko pasBanuBaeTcs U OTCTa&T o
INSERT ROW (55)
INSERT ROW (56) 7
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CUHXPOHHAs pennuMKauma - ny4Lias
AaBTOHOMHOCTb

* HoBeii ysen CAM cospaéresins () C)

Oekana
« CAM BocTaHaBnmMBaeTcs nocre

cboH
+ CepTudrKaums KoMMUTa e

« ROW-based

‘ INSERT VALUES (56) |

‘ INSERT ROW (55) |

‘ INSERT ROW (56) |
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CUHXPOHHAs pennuMKauma - ny4Lias
AaBTOHOMHOCTb

* He “nponyckaiiTe” owmnbKu C) C)

* Ha KaX[O0M YaJie.
MWOEHTUYHbIE CHUMKU OaHHbIX

‘ INSERT VALUES (55) |

‘ INSERT VALUES (56) |

WriteSet

‘ INSERT ROW (55) |

‘ INSERT ROW (56) |

receive with GTID
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CUHXpPOHHAs pennuKauma — nydias
KOHCUCTEHTHOCTb

* [locne Heckonbkux RTT 3akoMMM4YeHHOE Ha BCeX y3nax

* Y3ern notepsn KBOpymM — oumbka BMeCTO pesynbraTta 3anpoca
* 3 1 6bonbLue y3nos
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MySQL B K8S 3To...

* BbICTPO MHCTaNNMpoBaTh

* [logKnouYnTLCSA U3 MPUIOXKEHUS

* [logKkpyTuTb HAacTpoukn Yyepes yaml
* Pacwumputb/cxaTb

 BocTtaHoBuTb Nocne cbos y3ana

* Pe3sepBHble Konun

* MoHUTOPUHr

11
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Crnoun ynpaBneHusi: onepaTtopbl

 PaclumpeHust Ha ypoBHe b
knactepa K8S w

e ABTOMATU3INPYIOT PYTUHHbIE [_clusterl mysqi1_|
py py KubeAPl | cluster2_mysql0 |
3agavun
| clusterl_mysql0 |
 [nobanbHbl ANa BCEX ooz mysq |

knactepoB MySQL B K8S

| clusterl_mysqgl2 |

| clusterl_mysql2 |
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OnepaTtopbl: 00BLEKTDI

Container
StatefulSet | > Pod L£> Sidecar

contalner

r% Job \ PersistentVolumeClaim
Backup
‘§§§§§§§7 Ciﬂ CronJob Pod JVL
TT @7 PersistentVolume

CustomResource| CustomResource
cluster backup

StorageClass 0 7

S
:
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OnepaTopsbl: Aeknapauna Knacrepa

)

=

StatefulSet

R

Job \

I \ % CronJob

CustomResource CustomResource
cluster backup
StorageClass 1 Ve

O

W

Backup
Pod

!

Contailner
pod L4ﬁ> Sidecar

contalner

PersistentVolumeClaim

y!

PersistentVolume

(o
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OnepaTtopsbl: 3anyck Pod

)

1]> t<§§§§§§7 Csﬁ CronJob

StatefulSet

-

Job \

CustomResource

backup

CustomResource
cluster
StorageClass 0

&

i©

W

Backup
Pod

!

Contailner
pod L4ﬁ> Sidecar

contalner

PersistentVolumeClaim

y!

PersistentVolume

(o

15

WWW.percona.com



OnepaTopbl: Nnogkn4YeHne AUCKOB

)

=

StatefulSet

R

S

Contailner
pod L4ﬁ> Sidecar

contalner

PersistentVolumeClaim

Job |~
Backup
\ % CrondJob Pod 1
PersistentVolume
CustomResource| CustomResource
cluster backup
StorageClass IT Y %i:\i:i:i;;B
N
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OnepaTtopbl: 3aNyCK KOHTEMHEPOB

)

=

StatefulSet

R

Job \

W

Contailner
Pod - Sidecar

contalner

PersistentVolumeClaim

Backup
Ysiiiiiiy CSﬁ CrondJob Pod JVL
PersistentVolume
CustomResource| CustomResource
cluster backup
StorageClass IT Y %i:\i:i:i;;B
N
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Onepartopbl: Ageknapauua 6ekana

)

ﬁ \ % CronJob

StatefulSet

R

Job \

CustomResource CustomResource
cluster backup
StorageClass 0 .

O

W

Backup
Pod

!

Contailner
pod L4ﬁ> Sidecar

contalner

PersistentVolumeClaim

y!

PersistentVolume

(o
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OnepaTopbl: oAHOpa30BbIe 3aga4u

)

=

StatefulSet

R

Job \

W

Contailner
pod \4> Sidecar

contalner

PersistentVolumeClaim

Backup
Ysiiiiiiy CSﬁ CrondJob Pod JVL
PersistentVolume
CustomResource| CustomResource
cluster backup
StorageClass TT Y %i:\i:i:i;;B
N
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OnepaTtopbl: nepnoanyeckKkme bekanbil

)

=

StatefulSet

R

W

Contailner
pod \4> Sidecar

contalner

PersistentVolumeClaim

Job |~
Backup
\ s CronJob Pod @
PersistentVolume
CustomResource| CustomResource
cluster backup
StorageClass TT Y %i:\i:i:i;;B
N
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OTnagka

kubectl get pods

kubectl get -o yaml pod cluster1-mysq|

kubectl describe pod cluster1-mysq|
kubectl logs backup-abc85683
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JoctynHble Open Source onepartopbl

ACUHXPOHHas CUMHXpOHHas
* Presslabs operator anga » K8S operator ana Percona
MySQL Xtradb Cluster
github.com/presslabs/mysql-operator github.com/percona/

percona-xtradb-cluster-operator

* Oracle MySQL Operator:

InnoDB Cluster
github.com/oracle/mysql-operator

22
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https://github.com/presslabs/mysql-operator
https://github.com/presslabs/mysql-operator
https://github.com/percona/percona-xtradb-cluster-operator
https://github.com/oracle/mysql-operator

Presslabs Operator for MySQL

$ helm repo add presslabs https://presslabs.github.io/charts
$ helm install presslabs/mysql-operator --name mysql-operator

* [lo3BonsgeT HacTpouTb pennukauuto Tuna Master-Slave, koTopas
ynpasnsetca Orchestrator

* YTunurta ansg aBToMatu4eCckom HaCTPOMKU pennmkaumm n nepeknoveHns
pPOSin MacTepa Ha cneuns

 Co3paeT/yHMYTOXaET CreurBbl Mo BaLllemMy 3anpocy

23
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3anyck Master-Slave knacTtepa

$ cat <<EOF | kubectl apply -f-
apiVersion: mysql.presslabs.org/v1alpha1
kind: MysqlCluster
metadata:

name: my-cluster
spec:

replicas: 1

secretName: my-cluster-secret
apiVersion: v1
kind: Secret
metadata:

name: my-cluster-secret

WWW.percona.com
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A rge pennukauua?

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
my-cluster-mysql-0 4/4 Running O 24m
mysql-operator-0 2/2 Running O 29m

$ kubectl get mysqlclusters.mysql.presslabs.org
NAME READY REPLICAS AGE
my-cluster True 1 22m

$ kubectl get mysqgl/my-cluster -o yaml | \
sed -e 's/replicas: 1/replicas: 3/' | kubectl apply -f - 25
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Pennukauuna?

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
my-cluster-mysql-0 4/4 Running O 29m
my-cluster-mysql-1 4/4 Running 0 2md4s
my-cluster-mysql-2 4/4 Running 0 104s

mysql-operator-0 2/2 Running O 34m
* KT0 ecTb KTO:

 [noe mactep?

 [pne cnensbl?

26
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Orchestrator

$ kubectl port-forward service/mysql-operator 8080:80

$ wget https://raw.githubusercontent.com/github/orchestrator\
/master/resources/bin/orchestrator-client

$ export ORCHESTRATOR_API=http://127.0.0.1:8080/api

$ orchestrator-client -c clusters
my-cluster-mysql-0.mysql.default:3306
$ orchestrator-client -c topology \

-i my-cluster-mysql-0.mysql.default:3306
my-cluster-mysql-0.mysql.default:3306 [0s,0k,5.7.26-29-log,rw,ROW,>> GTID]
+ my-cluster-mysql-1.mysql.default:3306 [0s,0k,5.7.26-29-log,ro,ROW,>> ,GTID]
+ my-cluster-mysql-2.mysql.default:3306 [0s,0k,5.7.26-29-log,ro,ROW,>> GTID] 27
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[NogknioyeHue K mysql

$ kubectl run -i --rm --tty --image=percona:5.7 \
--restart=Never percona-client -- bash -il
$ mysql --host my-cluster-mysql-1.mysql.default \
--user=root —password=not-so-secure
mysql> select @@read_only;

| @@read_only |
| 11

* CnewBbl TONbKO ANA YTEeHUS

e CLUSTER_NAME-mysql-N.mysql.NAMESPACE
e CLUSTER_NAME-mysqgl-master 28
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[lepeknioyeHue ponun macrtepa

$ orchestrator-client -c graceful-master-takeover \
-i my-cluster-mysql-0.mysql.default:3306 \
-d my-cluster-mysql-1.mysql.default:3306

$ orchestrator-client -c topology \

-i my-cluster-mysqgl-0.mysql.default:3306
my-cluster-mysql-1.mysql.default:3306 [0s,0k,5.7.26-29-log,rw,ROW,>> GTID]
- my-cluster-mysql-0.mysql.default:3306 [null,nonreplicating,5.7.26-29-

log,ro,ROW,>> GTID,downtimed]
+ my-cluster-mysql-2.mysql.default:3306 [0s,0k,5.7.26-29-log,ro,ROW,>> GTID]

* read_only ctaHoButcsa O

 START SLAVE Ha ctapom macTtepe YMHUT ero. >
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3anyck Master-Slave knacTtepa

$ export
GH=https://raw.githubusercontent.com/presslabs/mysql-operator/master/
examples

$ kubectl apply -f $GH/example-cluster-secret.yaml

$ kubectl apply -f $GH/example-cluster.yaml

 CosgaTb TECTObIN KNacTep Ha ABa y3na (master+slave) npocto

 He nogxoanTt ons 60eBOro NCnonb30BaHUS

30
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N3 KopoOKu

e podSpec orpaHmnyeHusa npoueccopa n namaTn HebonbLime
* Hactponkn MySQL no-ymonyaHuto: o4eHb MeaSIEHHO

* bekanbl He HaCTPOEHDI

« “Kakue-T0” Ancku BbibpaHbl

 SSD/Flash oueHb nonesHbl Ans coBpeMEHHbIX 6a3 gaHHbIX

31
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OrpaHunveHue Ha CPU & MEM

$ kubectl describe nodes

Allocatable:
attachable-volumes-gce-pd: 127
cpu: 3920m
ephemeral-storage: 47093746742
hugepages-2Mi: 0
memory: 12699300Ki
pods: 110

* Hapo nmeTb npeacTaBneHne o CBOMX y3nax

32
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CPU & MEM B example-cluster.yaml

podSpec:
resources:
requests:
memory: 8G
cpu: 3000m

« Kaxgbln 3anpoc, kotopbln pabotaet 1 cekyHay notpebnsaer 1000m
* lpeanbHo, ecnn 6a3a nomewaetcda B oydepa MySQL uenmkom

MunNnMoHbl CTPOK - COTHN MerabdaunT -> rurabaunTbl

33
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Hactponka MySQL B example-cluster.yaml

MysqlConf:
innodb-pool-buffer-size: 7G
innodb_log_file_size: 4G
innodb_flush_log_at_trx_commit: 2

 Onuun 6yayTt gobaeneHsl B my.cnf

* https://www.percona.com/blog/2016/10/12/mysql-5-7-performance-tuning-
immediately-after-installation/
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Hactponka MySQL B example-cluster.yaml

MysqlConf:
innodb-pool-buffer-size: 7G
innodb_log_file_size: 4G
innodb_flush_log_at_trx_commit: 2
sync_binlog=0
* [loTepsa oo 1 cekyHabl 3aKOMMWYEHHbIX TPpaH3aKUuin
* [lpn nageHnn Bcero krnacrepa pasom

* sync_binlog=N : fsync kaxgble N TpaH3akuum

35
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Tunbl “gnckoB”

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:

name: ssd
provisioner: kubernetes.io/gce-pd
parameters:

type: pd-ssd

« Kaxgbl obnadHbIM NpoBanaep NpegocTaBnsieT cBon “provisioner” 4ToObI
BblOpatb SSD unun 3agate numnt Ha IOPS

36
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Tunbl “anckoB” B example-cluster.yaml

VolumeSpec:
persistentVolumeClaim:
accessModes: [ "ReadWriteOnce" ]
resources:
requests:
storage: 16Gi
storageClassName: ssd

e Bknoyaem SSD

* MeHaem pasmep Toma
37
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Pe3epBHble Konuu

 Hapo cosgatb “secret” ana goctyna B S3 nnn GCS
*  Minio - filoKanbHO

* Cospartb pecypc MysqlBackup ans ogHokpaTtHoro bekana

* [lomeHaATb example-cluster.yaml ona nepunognyeckmx 6ekanos
* bekanbl OyayT caenaHbl ¢ nomMoLlbo xtrabackup

* Presslabs He ncnonbayet K8S CronJob

* CO30aéT 1 yaanseT 3agaHus caMoCTOATENBHO

38
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MyneHenpobuBaembin MySQL

Presslabs onepartop
NCNOJb3YET CTapble
NPOBEPEHHbIE TEXHOMNOINA

bekanbl ¢ MUHUMaNbHbIM

npoctoem (Backup Locks) ﬂ
Ilérkast murpaumsa ¢ OgUHOYHOTIo
MySQL cepBepa

OTnuyHas aBToMaTm3auns
pennukaunm MySQL

39
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JoctynHble Open Source onepartopbl

CUHXPOHHAaS

. » K8S operator aons Percona
Xtradb Cluster

github.com/percona/
percona-xtradb-cluster-operator

* Oracle MySQL Operator:

InnoDB Cluster
github.com/oracle/mysql-operator

40
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InnoDB Cluster: cMHXpOHHaA pennuKauus

Replication
Events

Paxos
KCOM

Replication
Events

41
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Y10 Takoe InnoDB Cluster?

Cwu HXPOHHAaA pernfinkayus

[Mnarmn MySQL Group Replication

YacTtuyHo 6asnpyetcs Ha “cTapbiX’ TEXHOSMOMMAX pennmkaymm
WRITESET

42
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Y10 Takoe InnoDB Cluster?

« WRITESET

e TpaH3aKumMnm MeHSIT CTPOKU
* [nsa kaxgoun ctpokn cuntaem XXHASHG64 ot Primary Key
* [MAPAJIJIEJIbHO: TpaH3akunm MeHsoLWmne pasHbie CTPOKK

43
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Y10 Takoe InnoDB Cluster?

« WRITESET

* KoHdnukTyowme TpaH3akumm
e CuHXpoHHbIU Multi-Master

* [1na ogHOW N3 KOHMIIUKTYIOLWMX B KNacTepe TpaH3akuun genaem
ROLLBACK

44
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Y10 Takoe InnoDB Cluster?

 HaknagHo: noatBepxaaTh Kaxayto TpaH3akLUuto
e XCOM: eXtended communications

* Peannsauuna Paxos: KOHCeHcyC
 (CeTeBoe B3anmMmogemncTame

 CepTudukaumsa TpaHsakumn

45
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InnoDB Cluster — xopouwas
OTKa30yCTONYUBOCTb

 ABTOMATU4YECKOE MEepPEKIIIOYEHNE Ha XKNBOWU Y3er

» Bknoyas cboun koaa, enesa, PEKOHHEKT CoOeaMHEHNIN MexXay
y3namm

* BbicokogocTynHas 6a3a gaHHbIX (apXUTEKTYPHO)

46
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Y10 Takoe InnoDB Cluster?

* [NnarnH MySQL Group Replication

* Single/Multi-primary (M3ameHeHna 6a3bl N3 noboro yana)

* ABTOMaTMYecCKasi pacnpeneneHHas “pereHepauuns’ (recovery)
* O6HapyxeHune koHpnukToB (WRITESET)

« OTcnexunBaHue YneHcTBa B rpyrnne

47
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InnoDB Cluster: nHcTannauus

$ git clone git@github.com:oracle/mysql-operator.git
$ cd mysql-operator

$ helm repo update

$ kubectl create ns mysql-operator

$ helm install --name mysql-operator mysql-operator
$ kubectl get --namespace mysql-operator all

* KWcnonbayetca Helm
 CnoXxHble HacTpouKn 6es3onacHoOCTH

* Takoe Xe KOpOTKOoe UMSA pecypca Kak 1 ana oneparopa Presslabs

48
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mailto:git@github.com

3anyckK Knacrtepa

$ cat <<EOF | kubectl apply -f -
apiVersion: mysqgl.oracle.com/v1alpha1
kind: Cluster
metadata:

name: my-app-db

B namespace gomxHa b6bITb cCepBMCHadA y4ETHaAdA 3anmucb mysql-agent

* HeTt gokymeHTaummn Ha Bce nonsd B yaml pecypca

49
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NpunoxeHue HaxoanT 6a3y no DNS

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
my-app-db-0 2/2 Running 0 om40s
my-app-db-1 2/2 Running 0 4mS3s
my-app-db-2 2/2 Running 0 3m52s

$ PASS=%(kubectl get secret my-app-db-root-password \

-0 jsonpath="{.data.password}" | base64 --decode)
$ kubectl run mysql-client --image=mysql:5.7 -it --rm --restart=Never \
-- mysql -h my-app-db -uroot -p$PASS -e 'SELECT 1"
mysql: [Warning] Using a password on the command line interface can be insecure.
| 1]
| 1]

» BbanaHcupoBka coeanHeHun yepes K8S, moxHo yctaHoBuTb MySQL Routers
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Hactponka MySQL

kind: ConfigMap
apiVersion: v1
metadata:
name: mysql-config
data:
my.cnf: |-
[mysqld]
innodb_buffer_pool_size=256M
apiVersion: mysql.oracle.com/v1alpha1
kind: Cluster
metadata:
name: my-app-db
spec:
config:
name: mysql-config
volumeClaimTemplate:
metadata:

WWW.percona.com
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NMMumutbl CPU n namatu B K8S

* Ectb none Cluster.spec.resources.server.requests.memory B yam|
* Ho oHO uUrHopupyeTcst onepaTopom.
* KcnpaBneHo B master, xxgém penuaa.

52
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Pe3epBHOe KonupoBaHue

apiVersion: mysql.oracle.com/v1alpha1
kind: Backup

metadata:
name: mysql-backup
spec:
executor:
mysqldump:
databases:
- name: test
storageProvider:
s3:
endpoint: ocitenancy.compat.objectstorage.ociregion.oraclecloud.com
region: ociregion
bucket: mybucket
credentialsSecret:
name: s3-credentials >3
cluster:
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PerynsapHbie 0eKanbl

apiVersion: mysql.oracle.com/v1alpha1
kind: BackupSchedule
metadata:
name: mysql-backup-schedule
spec:
schedule: '30 * * * *'
backupTemplate:
executor:
mysqldump:
databases:
- name: test
storageProvider:
s3:
endpoint: ocitenancy.compat.objectstorage.ociregion.oraclecloud.com
region: ociregion
bucket: mybucket >4
credentialsSecret:
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MySQL Router: sidecar

containers:
- name: mysqlrouter
image: mysql/mysql-router:8.0.12
env:
- name: MYSQL_PASSWORD
valueFrom:
secretKeyRef:
name: wordpress-mysql-root-password
key: password
- name: MYSQL_USER
value: root
- name: MYSQL_PORT
value: "3306"
- name: MYSQL_HOST
value: mysql-wordpress-0.mysql-wordpress
- name: MYSQL_INNODB_NUM_MEMBERS 33
value: "3"
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Oracle MySQL Operator

* [loxanyncta nonpobyute ero!

 Penko obHoBngetca: NocnegHun kommut 15 maga 2019
[cenyac okTsabpb 2019]

e OTO O4YEHb MPOCTON U DLICTPLIN CrIOcob
nonpoboBaTb INnoDB Cluster 8.0 [ewé ecTb dbdeployer]

56
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JoctynHble Open Source onepartopbl

CUHXPOHHAaS

.  K8S operator gpnsa Percona
Xtradb Cluster

github.com/percona/
percona-xtradb-cluster-operator

57
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https://github.com/presslabs/mysql-operator
https://github.com/percona/percona-xtradb-cluster-operator
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Percona XtraDB Cluster: cuHXpOHHas

C masi 2012 (5.5), - ——
18 penun3os 5.7 | | | pl

* Multi-master 3L @

clusterl_mysqlo WriteSet clusterl_mysqll
WSREP plugin

Y

WSREP plugin

I\

* ABTOMaTMYeCKoe ynpasreHue N
YfIeHCTBOM B rpynne winsa &

* BocTtaHoBrneHne gaHHbIX Ha e
y3ne nocne cbos

3306

[ ProxySQL |
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Percona XtraDB Cluster: knoHnpoBaHue

* Bootstrap

» State Snapshot Transfer (SST) == oysa ]
 Xtrabackup @ T . @
* Incremental State Transfer
(IST) s

* (gcache.size

59
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Percona XtraDB Cluster: BbinonHeHue
3arnpocoB Ha 3anucb

 BEGIN;

¢ 3a rl pOCbI [ ProxySQL | | ProxySQL |
3306 3306
e COMMIT:
. clusterl _mysqlo WriteSet clusterl_mysqgll

A

WSREP plugin |« > WSREP plugin

 Bbigenutb write-set

* [lonyuutb Transaction ID

clusterl_mysgl2

* [lepenaTb write-set WSRER plagi

* [logoxoaTb cepTudukaunm

[ ProxySQL |

* BepHyTtb OK knuneHty
60




Percona XtraDB Cluster: * _segno

e global seqno (x,y,z)

* |ocal_segno n1(a,b,c) n2(a,p,r)
n3(m, n, 0)

e last seen _seqno

* [na ceptudpuuympyemom trx

* Onpegenser HWXHIOK rpaHnLy
avanasoHa cepTudonkaumm

 depends segno
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Percona XtraDB Cluster: Flow Control

* ACUHXPOHHOE KOoMnmpoBaHue
TpaH3aKkuun Ha y3nbl

* ACUHXpPOHOE NpUMEHeHne
* [nobanbHbIN NOPSAOK
* QOuepenb nosyyeHus

 Flow Control
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Percona XtraDB Cluster: ocobeHHOCTIU

* Kaxabln y3en — nonHasg Konms gaHHbIX
e 3anmcb CO CKOPOCTbK CaMOro MeasIeHHOro cepBepa

* BuptyanbHO-CUHXPOHHAsA pennuKkauusi BMecTo ABYX-a3Horo
KOMMMUTA

* Y3en 6e3 KBopymMa He BbIMOSHSAET 3anpochl
e COMMIT — MmoxeT BblaaTb OLLMOKY
e COMMIT — ponrun, kKak MuHumym RTT

* He nobut bonblwmnx TpaH3akuum
63
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PXC onepaTop: 3anycK Knacrepa

$ git clone -b release-1.2.0 \
https://github.com/percona/percona-xtradb-cluster-operator
$ cd percona-xtradb-cluster-operator

$ kubectl apply -f deploy/bundle.yaml

$ kubectl apply -f deploy/secrets.yaml
$ kubectl apply -f deploy/ssl-secrets.yaml
$ kubectl apply -f deploy/cr.yaml
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https://github.com/percona/percona-xtradb-cluster-operator

PXC onepaTop: 3anycK Knacrepa

$ kubectl get pods

NAME READY STATUS AGE
cluster1-proxysql-0 4/4 Running 4m4s
cluster1-proxysql-1 4/4  Running 5m3s
cluster1-proxysql-2 4/4  Running 4mb51s
cluster1-pxc-0 2/2 Running 10m

cluster1-pxc-1 2/2 Running 4m24s
cluster1-pxc-2 2/2 Running 3m33s

percona-xtradb-cluster-operator-745476¢cd76-p2glw  1/1  Running 13m
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[MoakniovyeHue U3 NPUNoOXeHUs

$ kubectl run -i --rm --tty --image=percona:5.7 \
--restart=Never percona-client \

-- mysql -h cluster1-proxysql -uroot -proot_password

B TOM Xe npocTpaHCcTBE MMEH: NMSI-KIacTepa-proxysql

* MoxHO 3agaTtb MOSHbIM NYTb C NPOCTPAHCTBOM MMEH:
cluster1-proxysql.default.svc.cluster.local

 Cepsuc B K8S Service c Tunom ClusterlP 6anaHcunpyeT coegnHeHnst Mexay
Bcemun mysql noptamm ProxySQL
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ProxySQL HyXeH Kaxxaomy

* BbanaHCcMpoBLLMK HArpy3Ku
« Pabotaet no npotokony MySQL
 Ha yposHe:

e 3anpocos
e TpaH3akumn

 [lonb3oBaTtenen

 PaspeneHune SELECT /
INSERT+UPDATE+DELETE
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ProxySQL: HacTpoukKa

$ kubectl exec -it cluster1-proxysql-0 \
-- mysql --port=6032 --protocol=tcp \

-uproxyadmin -padmin_password

* Knactepusauums: MHoro ProxySQL cepBepoB ¢ 06LLMMM HACTpOUKamm
* Bce HacTpounkn moxHo MeHAaTb no MySQL npotokony, TCP/6032.
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ProxySQL: HacTpoukKa

» OnepaTop noagepXnuBaeT CNMCOK CepPBEpPOB B akTyarbHOM
COCTOSIHUU

* Bce cepBepa B Tabnunue mysql_servers

* Ponu cepBepoB (nucartens, Yntartesb, 3anacHon niucaTens) B
mysql_galera_hostgroups
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ProxySQL: HacTpounkKa, nonb3oBaTtenu

mysql> GRANT ALL PRIVILEGES ON database1.* \
TO 'user1'@'%' IDENTIFIED BY 'password1’;
$ kubectl exec -it cluster1-proxysql-0 \
-- proxysqgl-admin \
--config-file=/etc/proxysql-admin.cnf --syncusers

* [lonb3oBartenu gomkHbl ObiTb B ProxySQL mysql_users
* Takue >xe nmeHa 1 naponu OosmkHbl ObiTe B MySQL

 [JlocTtato4yHo gobaBuTb Ha ogHoM y3ne PXC
» [lpaBa nonb3oBatenen (GRANT/REVOKE) — B MySQL =0
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ProxySQL: HacTpouKa, pOyTUHr

* mysql_query rules:
SELECTbI ob6pabaTbiBatoTCA YMTaTENSAMU,
ocTarnbHble 3anpockl (Bktovaa select for update) obpabaTbiBatoTcH

eaANHCTBEHHbIM NMMcarterieMm.
° PoyTI/IHF 3afnpocoB MOXHO A€raTb Ha OCHOBE
* RegExp
* WmeHun nonb3osarens (prod_ro, prod_rw)
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BaHaanuam: npoBepKa HagEeXXHOCTHU

$ kubectl delete pv \
pvc-faeafbd9-ee5d-11e9-a1ba-42010af000de

$ kubectl delete pvc datadir-cluster1-pxc-1

$ kubectl delete pod cluster1-pxc-1 # 2X

* Ypansiem Ouck OAHOro U3 y3roB
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BaHaanuim: 6bIno

mysql> select @@hostname;

| @@hostname |

1 row in set (0.01 sec)

* Ygansem OucK ogHOro 13 yarnos 73
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BaHaanuam: npobnema obHapyxeHa

mysql> select @@hostname;
ERROR 2013 (HY000): Lost connection to MySQL server
during query

e 3anpoc Bo3BpallaeT owmnbKy
* Proxysql 3akpbiBaeT coeanHeHne K NpUnoXxXeHuto
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Banpganu3m: failover

mysql> select @@hostname;

ERROR 2006 (HY000): MySQL server has gone away
No connection. Trying to reconnect...

Connection id: 309

Current database: *** NONE ***

F e +
| @@hostname |
F e +
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BaHpanuam: recovery

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
cluster1-pxc-0  1/1  Running 0 34m
cluster1-pxc-1 1/1  Running O 13m

cluster1-pxc-2 1/1  Running 0 32m

* Y3en PXC c 4MCTbIM OMCKOM CaM NPOCUT OaHHble C Apyroro yana:
State Snapshot Transfer

 Ecnu gnckn ¢ gaHHbIMKU, TO HYXXHa TOJMbKO pasHuua:
Incremental State Transfer
 wsrep_provider_options="gcache.size=512M"
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[Oopun3oHTanbLHoOe MacwTabunpoBaHue

[MpunoxeHne ba3a gaHHbIX
* BbICTpLIN CTApT HOBOrO y3na  MeaneHHbIW 3anyck, Hago
 bonble npoueccopa, bonbLue KNOHMPOBATE AaHHbIC
Harpyska * bBbICTpbIE N MEeANEHHbIE
3anpochb!
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[Oopun3oHTanbLHoOe MacwTabunpoBaHue

$ kubectl get pxc/cluster1 -o yaml \
| sed -e 's/size: 3/size: 5/'\
| kubectl apply -f -

* MeHaeT KoHMUrypaumio anga knacrepa

* TexHnyeckn novtn kubectl scale StatefulSet name’
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Oun He cpaboTano

$ kubectl get pods

NAME READY STATUS RESTARTS AGE
cluster1-pxc-1 1/1  Running 0O 20m
cluster1-pxc-2 1/1  Running 0 19m

cluster1-pxc-3 1/1  Running 0O om30s
cluster1-pxc-4 0/1 Pending O 4m28s

* KonunyecTtBo y3noB B knactepe K8S HenocTaTo4vyHO

* kubectl describe pods cluster1-pxc-4
* 0/4 nodes are available: 4 node(s) didn't match pod affinity/anti-affinity

* gcloud container clusters resize CLUSTER NAME --num-nodes 5 "
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[Oopun3oHTanbLHoOe MacwTabunpoBaHue

mysql> show status like 'wsrep_cluster_size’;

F e s +

| Variable_name | Value |
F e +e——- +

| wsrep_cluster_size | 5 |
F e p T +

* Kak Tonbko y K8S 6yayT pecypchl, BCE Ha4MHaET paboTaTtb
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[Oopun3oHTanbLHoOe MacwTabunpoBaHue

$ foriin $(seq 200) ; do\
mysql -N -h cluster1-proxysql -uroot -proot_password \
-e 'select @@hostname' 2>/dev/null ; done | sort -u
cluster1-pxc-0
cluster1-pxc-1
cluster1-pxc-2
cluster1-pxc-3

 OawH “nucarenb”

* Yetblpe “yntatens’
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MacwTtabnpoBaHue BHU3

$ kubectl get pxc/cluster1 -o yaml \
| sed -e 's/size: 5/size: 3/'\
| kubectl apply -f -

e He ocBoboXxnaeT ANCKMU.

* Ypangaert B nopsaake cosganus: octattea 0, 1, 2

* Kkubectl delete PersistentVolumeClaim \
datadir-cluster1-pxc-{3,4} \
proxydata-cluster1-proxysql-{3,4}
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Onepatop PXC

CT1abunbHbIN

J1erkmm B ncnonb3oBaHU

[MbKknn B HacTpomnke

[oTOB “eLle B4Yepa”
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BbiBoabI

* HyxHO ncnonb3oBatb onepatopbl MySQL
e OOuHO4YHbIE MHCTAHCHLI — TONbKO BHe “[Mpoaa”
* Presslabs — na! BsameH TekyLwen acCMHXpPOHHOWN pensinkm

* N OOVHOYHbIX CEepBEPOB
* |InnoDB Cluster — Bce elle ¢ OCTOPOXHOCTbIO

 PXC Operator — A! bbICTHO, HaAEXHO, aBTOMAaTU3UPOBAHHO.
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Bonpochbi?

?
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