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1. Rancher/Kubernetes D&

1.1. Kubernetes IRIEDIEA A

Kubernetes 7525 —Di&R 2 A T DLI(CHERKL T D. HBEIDIREELTDNS % dnsl,dns2 ZiRTE
U. Kubernetes 7529—-80tJ X N8BT 5. Kubernetes 75249 —(C(d. Master /—R% 1 D,

Worker /—R% node0,nodel #:%E Y 3. BILTJ X hAIC NetApp ONTAP ZEEEL SVM %18

B%. SSD & HDD 075 — NefERkL. €NEN aggrl_01. aggr2_01 &Uf, SolidFire BEZEL.

BEOZAN —Z)\v) 1> REEDIRZ 2L OiERUR.

master 192 168 300 10

HHRE noded 192,168.x¢.11
e nodel 192.168.5¢.12
dns1 dns2 —
i e default gateway 192.168.xx.254
192.168.1.1 192.168.1.2 svm 102.168.500200
‘ dns 192.168.1.1
f\ 192.168.1.2
\\J 192,168, 1 {24 At A nﬂ;ﬂ SSAT
R A
192168000 24 At
( \--/ Kubernetes Cluster 192,168 0254 _\\
master node0 node1
192.168xx.10 192168011 19216812
55D Aggregate HDD Aggregate
\ aggr1_01 aggr2_01 /

1.2. Kubernetes 1> A M=)l

Kubernetes 75249—0A4> X M—JLIC(F. kubeadm TA> A M=)V ZiTol. $5RIRIRIEFETEED
FETY NPV IUTEIe8 . CTTIHRVERERETEIE T3,

1.3. Rancher O4%4

Rancher (& A—7>Y—XTRIFEIN TS Kubernetes # &89 374 —>3>TY . Enterprise
Kubernetes made Easy ZBE#Z(C Kubernetes OBREZTEEE T — A THIFULY I LVBERE Mo T
F9,

BIIB1-Y—1>9-TJ1—A(. Web ISUY %I ST hIVRA>H-T1-REF-ZF ) %2 fE>
[EERAINY FEIBUTRIES 275550 2 AN HDET
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1B, Kubernetes T(3 Manifest EMENDI> T HEER I AV EERKRL. €N kubect! I RIC
IORMEE TS FTFZERE) -{FIELFET . UHU. Rancher TEFEDEIBIVY RSA D TIRIET BB,
IS0 -TORIECIOTHHIEIELET . Fz. Manifest J7( I E{E>TIBEIDHERA BATS A %
WebUI M558 TE TERLICBOTVWET . COLIRIDY—)UEEZURCTHLWFIEMEN Rancher D
BFHO— (O TVET,

EHEI—DOFFHHNMELID Kubernetes 7529 —Z2BIETEZLVONIFISIROBEEETT . CONILFIS
IRIC(& AV TVZZAD Kubernetes 7329—6EFN. I3V RPAS TV, 20OMIR 2 BRT1AN)E
=232 DD Kubernetes Z—cMCEIR I DENTEFT,

IRIETIIEED Kubernetes Z#BIETERELV DY —IUIFERICEZHDFI N, AR ATHNSKES
FiERINT. IILFISURTINFTAANE1-23 e %3 T5HL TLBY —ILIEZ<HDER Ae

FIz. Kubernetes 7529—%{EHMIFOZ—X(CXyFEEZED2ED Rancher DARERIYS 3> ND—
DITHOTVET, ZO—DEF 1Y -+ 17— RIS —DRETT . SHOBECSVTI-T—
BIEPET YT RIS —DFREEERICEBRERLIIOTVET, EU. I-Y-%2I352X5-8B(I\F
NSTEEBURINERSRVES. TOFEIIIEBCKREREDERD TLLD,
TOUVDIEREES AT LERHTEU. Active Directory ° GitHub. Azure AD. FreeIPA. OpenLDAP &
UVDTEREES AT LEDEMENTEE T, FRAEEND TR Ry hI—=IDRUS—, Kubernetes (CRI-fz
RBAC DF%7ERRE%Z Kubernetes MY ReFIFI 2L Web J59H -0 Ul ZiBU CGRIES 25
INGT-

fUCE. BEFACBVWTEERBBEER®COF ) 825U, 75— NBAIEREN®DDE T KR4 BY
SR ETEIVWTLVBYR—Z RY—EXD Kubernetes 7527 —(3EIB(COVWTHEDTICT IHE(EHD
FA. UNU. AZTLVZAD Kubernetes 7529—T &8 —/\—h1EEoD, UY-ZHEDRRZEH

EZABNEY ., HRTNSZEAITZLETET ASH DM IEZEURFNUTRDEE A UHU. ZOIRTEN
BRIENRINE, 2ETEMIETDEBERFE A TOARCIHREIA R ZHEIFCERU . BEN G215
BIIEHOFERTIHLEENERITZDENHDET ., Rancher [C(FENSOHEBEDEZ TWT, 75—b
RIRE. BRGEZREL. BEMICOADDIZ0JY -/ - \DERX I BENTEET,

REICTINT—2 > ORFEEEITOMEECOVWTTBNTUTHEET . WebUI DIRIECISTHEIRIET
EFDEEZTFEUILN, BE WebUI TR TOIDTHONIA-IZIEELU URFI 2DEIFRICKETT . €
ZT. Kubernetes O)\wor—IY¥x—Jv—EUTHIBNTULS Helm ZFIFAL T, ENSOIRIEZERIHT D
CENTERLIICBOTVET,

EN5(E. Rancher Catalog EVVOEZBITHIFTEEIN . BED Helm ©H50%4 ¢ Rancher B D5
AA34 XA]EER: Rancher Chart ZFIRULIEAF0J 0 2 FEFEEFIB T 3ENTEET . CNILERT?



NEEDTEFIBIEREE RO TVDDHR5T | BIREICEOTHHRIIIERL THVWERIBZGH(CEINT
ZENTEZEVSIAY MEERBLTVET,

CNHSOEEEZ No Vendor Lock-In DED ECDAYA—CHIRFLRWV ELVS—BUIERUS—(CED
FRINTLET ., Rancher LDEDRIA—HBE, EDTFIRICE. Y=IUCBARFLRVEVD BAR(L
([CECICTHEI T, ECICTEDRIFT, Kubernetes OFII MR BAIE THFTERELVOEEDRTS
=L TVBDTY,

1.4. Rancher Q1>A M=)V
1.4.1. Rancher 1> AM=JUTHETIHERY
Rancher 2.1.1 A*R—KMUTLVS Docker D/N—Z3U(FIA T OEOTY,
e Ubuntu 16.04 (64-bit)
o Docker 17.03.2
e Red Hat Enterprise Linux (RHEL)/CentOS 7.5 (64-bit)
o RHEL Docker 1.13
o Docker 17.03.2
e RancherOS 1.4 (64-bit)
o Docker 17.03.2
e Windows Server version 1803 (64-bit)
o Docker 17.06
EARM(C Kubernetes H*HR— MU TLVS Docker D/N—Z3> M3 iEL TS N=232ERDET,
1.4.2. Docker DA>AM=)L

Docker O)\—23>(d, LEROEDEADAMIWLEITN,. 1> A=)V F2757%(E. Rancher Labs 1M
A AN=IWAI) T NAESOMMERI TI, Tl Ubuntu 16.04 TEIHLET,

$ curl https://releases.rancher.com/install-docker/17.03.sh | sh

curl AY REASTURWMEE(. curl DX REASAM=)ILUEFT
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$ sudo apt install curl
1.4.3. Rancher D1 A=)l

Rancher #1>A=ILUEY,

$ sudo docker run -d --restart=unless-stopped -p 80:80 -p 443:443
rancher/rancher

1.5. Rancher »5 Kubernetes O41 >ik— b

1.5.1. Rancher ANOOJ 1>
4> ZAM=IV1&(C Rancher 2 A M=)ILUIRY - N—%TJ 50 -TRRUFT . UTOLOIRBEENERR
aNF9, (XSSLIIAENECHIAZEDZS(E. AR ZBNUEY)

Welcome to Rancher

T 3t ceche o bupens 1310 30t & 81009
passeced o e cutot [N

JN\2D0—Ri%E%. Rancher BIBEEN R RNET,
1.5.2. Kubernetes 75 X5—1BHN5E

EBILIZ(ENDD Rancher (C(F Kubernetes 7529 —-h'&DFEHE A Kubernetes 75245 —DENN755E
([CFVDODDAEDBDFEI N, ZZTIEERIC kubeadm THEZEL THLVE Kubernetes 75249 —%A
SIR—NI B EETRBNALED,

kubeadm %Zf#Eofz Kubernetes 75 29—DEEFFEICDOVWTIEI T EEAR RF1XD MSIBUTIZE,



Installing kubeadm - Kubernetes
https://kubernetes.io/docs/setup/independent/install-kubeadm/

IRIC. Yoz Kubernetes 7524—% Rancher h'BaRak TE2L3(CA >V R—NUET ., Global 5
Add Cluster "NY>%i8LFY,

4
” @ Global v Clusters Node Drivers Catalogs Users Seftings Security v

Clusters



https://kubernetes.io/docs/setup/independent/install-kubeadm/

J3A9—EMBEENMETEEIN B LD IMPORT A7>ZHULET,

@ Global ~ Clusters  Nede Drivers Catalogs Users Settings Security v

Add Cluster

IMPORT

A EXOSCALE

MR(C. Cluster Name Z15FEL T Create M52 %Z#UFE I (Member (B — ATEID(C(LENMT
BEFIHHFEA).

Member Roles
v

Default Admin Cluster Owner

+ Add Member

10



UTFOR-STRRINEIN REEITUET . kubect! IV RIEFICA>AR)LU. kubernetes
([CHEH CERLINTELTHOVTLZEL,

@ Global v Clusters Node Drivers Catalogs Users  Settings Security v

Add Cluster: test-cluster

If your existing Kubernetes cluster already has a cluster-admin role defined, you must have this cluster-admin privilege to

import the cluster into Rancher In order to apply the privilege, you need to run the command below before running the

command to impart the

- lusterrole oleter-adnin —-use R ACEIUNT

Run the kubectl command below on an existing Kubernetes cluster running a supported Kubernetes version to import it

into Rancher

kubectl create clusterrolebinding cluster-admin-binding --clusterrole cluster-
admin --user [USER_ACCOUNT]

50 [USER_ACCOUNT] (3 EEINVY FEXITIBI1-Y—ID 2ELET .

FEOIVY RTHEAEORENIS - N RAETBIHEEF. U TFOIVY REEITUTTREL,

curl --insecure -sfL
https://XXXXXXXXXXXXXX . com/Vv3/import /XXXXXXXXXXXXXXXXXXXXXXXXX . yaml | kubectl
apply -f -

11



Kubernetes 75245 —h' Rancher (C1 > R— haN2EL T DOLSIC Global ® Cluster v 18— RIC
1 R— N5 R9-ERRENET .

r
ﬂ @ Global v ¢ s Node Drivers Catalogs Users Settings Security v

Delete [

State Cluster Name (Provider Nodes CPU RAM
Active test-cluster Google GKE 3
v208 Help & Docs Forums Slack File an Issue @ English v & Download CLI v

12



2. Kubernetes DX F L—(ZDUVT
CC Tl Kubernetes (CHIFRT—9%ZRE I I M—F 2 MIDWTEEEHLET .

TR EITDIED. THERE I DMEBEAERR I DALY -EXNH0J1E9 3 kubernetes DR b
L-20EERDFET.

2.1. PersistentStorage DEXR
Kubernetes TEAM —Z(CEEIBIR— NI 3 DHDFT
e StorageClass
o Y-EXNIDIEEERIDED,
¢ PersistentVolumeClaim

o TIVT—aohMREBRAN -SVY-2ZEERIZATSIIN CCTHITRD
StorageClass Z38EL7 VI —2a IGBURAN —2%T0E23=>)9 3,

e PersistentVolume

o EIRT-IREIIGEERLTVSATZIIH

13



TNETNORIMRZRIRL. CCIC namespace D2z NZZEDE T ORICRDFET,

1. PersistentStorage D E &

AT LA

1. TFUHE—230MI=T A FBELRR FL—21)
Y—R #Zigdh (PersistentVolumeClaim). FMH TR b
L—C0H%—EARBDZ 0T THSStorgeClass #1655

2. StorageClassISGELEzARy 22/ LT
EREQ T — A KiGibtElE T 4 S PersistentVolume Z 4E/E .
NG T RIZR b L—U SR T ALADEE

Persistent Persistent

m i VolumeClaim
VolumeClaim PVC#E Tldnamespace = & (248 L T L A4K08.

: (PVC) (PVC) g
v [ | Backend Storage System StorageClass EEIZIG L T
: : o TR E
PersistentVolume [l PersistentVolume [ FoEYs=vY
' Global objec! — :

2.2. DynamicProvisioning &(3

ITFHECBWTT KGR IRT 2 ETAN S REERIVR-K MIRDFET,
Dynamic volume provisiong (A4>7Y> RCAN —2%TOET3Z> )T 21cDEDTT .
Static provisioning. Dynamic provisioning TNENzLLELET,

Static provisioning DIB&. J529-DEBE N AN —2%ZTOEZ3Z>J U T, PersitentVolume
AT 19 MR L Kubernetes (CARIF 2 BN ®HNFT

Dynamic provisioning M54 Static provisioning TFEITITO> W ATV ZBEMEL. EIEE
DBTROTVWEAN —SOERINTOE DI I VEEE BRI ENTEET,

StorageClass AT 1 hCIEELETOE P32 FERL. BMIICAN —SUY-2%2T0E23Z>J93
ENTEFT,

StorageClass (C(3#k 2 IR\ SX—AZIBTE T DN TET T —2aV(SBUIEAN —SH4504 . T0J7
AIWEVERR T BENTE, YIBMRAN —SZMRIL T I A V7ERDFT,

2y 7y Dynamic provisioning Z3IR 9 31z6p0 NetApp Trident £0L\S provisioner g4t
LTLET,

14



2.3. StorageClass DE&X

StoageClass (FAN—EIBENIN -0 ISR ZTEHRIT 2 HE2IRMUET, I5RTECH-E
ADABEIVETUET . SRETETBEMELTIE, HEECHBIFZRIS —, T —HMRE(CREET RIS —.
ZOMBORIS—% Kubernetes 75 A9—-DEIBE NS ETEET,

AR =295 (E AWS P Azure BREDY—EZNIOIZEERITDEDEEZZENHDPTUVNEBVET,
e (S SFLARERD GP2. HaERHIELD Provisioned IOPS. BEXER(CHHAULE scl Lol dSA:
HDTY,

COIATTREREZANN —SSZAFATIETOT7AIVEENZEEHDFT,

° https://kubernetes.io/docs/concepts/storage/storage-classes/

15


https://kubernetes.io/docs/concepts/storage/storage-classes/

3. Trident ®a>R—R2 b+ - 1BE/ER
NetApp HMRHELTWS Trident (3 0SS £ULT GitHub TARLTWEY ., AV TLIXTHSIREZED
A4 F2vHTOE 3= > OEHERH IR FEII RN — S HEBENMERTTRERED T,

e  https://github.io/netapp/trident

3.1. Trident Q=

Dynamic storage provisioning #3131 3%/ ® NetApp Trident Z#B/TUFJ. Trident (&
Pod ELTT TOASNBEOT7 VT —>a> L EIRKICHEILE T .

BMICAL—2YY—RETOEY 3=V TT5EEA

Kubernetes Clients/Apps

Kubernetes Plugin Trident

Orchestration Engine kod

Create/Delete Commands eth

Storage Management Trident
Engine

Storage Abstraction Layer/StoragePool

ONTAP »
(AFF/FAS/Select/Cloud E-Series SolidFire
Volumes)

16


https://github.io/netapp/trident

3.2. RAD OS E&FE (iscsi. nfs I514 7> DAY AM=)))

Trident ®/WWHI>R(C(E NFS,iSCSI iFIFABIEETT s AEBAR —SHRANINT> M3z, IR
TO Kubernetes 75 249—IC1F1E9 2./ — RIGHELETD,

RHEL. CentOS DWWT(FLATF D URL ZHEFRLIZE L,
Worker preparation

SEZFT(CHRAD CoreOS (FATFD NFS, iSCSI )W —Sh7 IAILRNTA A R=)ILENTVEY,

3.2.1. NFS
sudo apt-get install -y nfs-common

3.2.2. iSCS
J\Wr—0E A

sudo apt-get install -y open-iscsi lsscsi sg3-utils multipath-tools scsitools

NIVFINADEZME

$ sudo tee /etc/multipath.conf <<-'EOF'
defaults {
user_friendly names yes
find_multipaths yes

}
EOF

$ sudo systemctl enable multipath-tools.service
$ sudo service multipath-tools restart

open-iscsi & multipath-tools ZB2NEL. EEEETEELET

sudo systemctl status multipath-tools
sudo systemctl enable open-iscsi.service
sudo service open-iscsi start

sudo systemctl status open-iscsi

17


https://netapp-trident.readthedocs.io/en/stable-v18.07/kubernetes/operations/tasks/worker.html

3.3. \WIIYRAN —IERFE
3.3.1. ONTAP DY
ONTAP OEFI#ERIILL T OENTY,

SVM {Epk - 5% TE

JLr==

X E

[ ]
aun

LIF {&R% -

export policy OYERY - 3%TE

ERYIZIO0NILOT-EXBIE
T O—EDIVY R31>%2FKITI D Trident H'5/\WIT> REETE I DEMHEENET,

vserver create -vserver [SVM %] -ipspace [IPSpace £ ] -aggregate [7HJ UH¥—F] -
language C.UTF-8 -rootvolume root -rootvolume-security-style unix

nfs create -vserver [SVM#] -access true -v3 enabled -v4.0 enabled -tcp enabled

export-policy rule create -vserver [SVM 4] -policyname default -clientmatch
0.0.0.0/0 -rorule any -rwrule any -superuser any

network interface create -vserver [SVM#%] -1lif [T—# LIF £] -role data -data-
protocol nfs -home-node [R—L/— K% ] -home-port [R—L7R— k] -subnet-name
[T+ v b&] -status-admin up -failover-policy system-defined -firewall-policy
data -auto-revert true

network interface create -vserver [SVM#] -lif [EEELIF 4] -role data -data-
protocol none -home-node [R—L/— K#£&] -home-port [7R—L7R— k] -subnet-name
[ T+v k4] -status-admin up -failover-policy system-defined -firewall-policy
mgmt -auto-revert true

security login password -username vsadmin -vserver [SVM 4]
security login unlock -vserver [SVM 4] -username vsadmin

vserver modify -vserver [SVM %] -aggr-list [7¥ U4 — b4 (vsadmin TEEAIRER
aggregate #E%) ]

3.3.2. SolidFire D%
SolidFire (DWW TOBHIHEE(EISEIOBHR TERE T, EEI7MIVCEERULI-Y—REEF., BiF
NFESHTIERLET .

18



3.4. Trident D1>AM=))

Trident DA>AM=ILT k8s V5 R9—DEBEERNNECRDFT,

kubectl auth can-i "*' '*' --3all-namespaces
JWITYRICEFFRIDNRIAY N IP (C k8s 5 RA—DI>FTFHSERBH N 2N EiEERLE T .

kubectl run -i --tty ping --image=busybox --restart=Never --rm -- ping [ip 7 F
LAR]

JAF)EAII>O-RUTAOAM=IWUET . J\WITORIAMN —S DD setup/backend. json ZiRE
LET . LTS TILERDFT,

wget https://github.com/NetApp/trident/releases/download/v18.01.0/trident-
installer-18.01.0.tar.gz

tar xzf trident*.tar.gz && cd trident-installer
cp sample-input/backend-ontap-nas.json setup/backend.json

trident D4 > A= )LPOEIBRZEHL T2 1—FT1UT(D tridentctl HNE—IANACFEELET ., S
DARL—23>(F tridentctl Z{ERAULTHIRVET,

3.4.1. Trident D¥EEK

Trident Tl& Trident BARDIKE (BERENTWVB/WITY RAN —SRE) ZREITINENHDET,
OV AN I OBF S THIEITIE—UTE setup/backend. json TIBRKIBIREZFREE I ZM)1- L%
YERRL. Trident D14 A=)V TOCATT—IMREINZET,

SEl3#EfmUTz ONTAP % Trident #BELIBROT —FkHbFRELFT . LUT OB I7 (I Z2fERLT
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "SVM &I IP",
"datalIF": "T—H@EERAD IP",
"svm": "SVM &",
"username": "vsadmin",
"password": "/NRT— K"

}

tridentctl

tridentctl -n trident create backend -f setup/backend.json

19



3.4.2. NFS/)WII>RDIGZE(ONTAP J\WITIR)

setup T1L7 NI ontap-nas-backend.json Z/ERUE T, 1EIET3EFTIEE(IRHTI S IPL1—
Y- NAT-RTY,

setup/backend. json ZA T DIICEELFT,
{

"version": 1,
"storageDriverName": "ontap-nas",
"managementLIF": "SVM &I IpP",
"datalLIF": "T—4&EHRD 1P",
"svm": "SVM A",

"username": "vsadmin",
"password": "/ART—FK"

}
backend.json OZfRER. AT OOV REETUAN —DN\vI I REFREITVET,

tridentctl -n trident create backend -f setup/backend.json
3.4.3. iSCSI /\wII> RDIZE (SolidFire /NI R)

Trident THEFDANN —2)\WIT> REEFKOIEET I, NFS /WU REBHRIC iISCSI \woI>Re
LT SolidFire 2&&xUE 9,

{
"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://[A—HH]:[/XRAT—K]@[MVIP ®F7 KL X]/json-rpc/8.0",
"SVIP": "192.168.06.240:3260",
"TenantName": "7+ L4",
"InitiatorIFace": "default",
"UseCHAP": true,

"Types": [
{
"Type": "Bronze",
"Qos": {
"minIOPS": 1000,
"maxIOPS": 2000,
"burstIOPS": 4000
¥
s
{

"Type": "Silver",
"QOS" : {
"minIOPS": 4000,
"maxIOPS": 6000,
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"burstIOPS": 8000

}
s
{
"Type": "Gold",
"Qos": {
"minIOPS": 6000,
"maxIOPS": 8000,
"burstIOPS": 10000
}
}

}

NFS Ny 1> REFRIFEOAREIRBVEAN —SOHY —EANIETEERELTVET &/\ K. /(-
R 4EEEZ ENENIEEL StorageClass TI4EEEZIETESNIZEICEEN TMR1—AIC QoS %5%
EIBENTIREERDFE T,

3.5. StorageClass DFEZHI
BIRD/ W T> RTE(C StorageClass Z/ERRLE T .

NFS )\ I> RO ONTAP DR N —SI52%EELES . U TFOYZITAM ONTAP BOY> Tl
ERDFT,

parameters CHAEHECHITZY-ERETOES I I BEORI1—-LATIaY, T—HREICDVWTIEEL
TWEY . CNSORAFEDE T -EXNIOT ZERRLET .

o IETFERIEERATS I https://netapp-
trident.readthedocs.io/en/latest/kubernetes/operations/tasks/backends/ontap.ht
ml#ontap-aff-fas-select-cloud

apiVersion: storage.k8s.io/v1
kind: StorageClass
metadata:
name: ontap-gold
provisioner: netapp.io/trident
parameters:
backendType: "ontap-nas"”
media: "ssd"
provisioningType: "thin"
snapshots: "true"
clones: "true"

tridentctl 1—T/UT1Z{ERLT/\WII> REFERLET,

21



$ ./tridentctl -n trident create backend -f setup/backend.json

+------- T +-------- Fo--mm-- - +
| NAME | STORAGE DRIVER | ONLINE | VOLUMES |
Fo------ e T Fo------- S +
| svmi2 | ontap-nas | true | 0 |
+------- T +-------- Fo--mm-- - +

[EI#%(C SolidFire O)\WII> FMEHRULET,

ZE50Y—EZNA0Y TIFERRFID IOPS BETOVIA N —S%TA—XYNF B3 T7M IS AT LZIETEL
TWEY,

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

name: solidfire-gold
provisioner: netapp.io/trident
parameters:

backendType: "solidfire-san"

IOPS: "8000"

fsType: "ext4"

UFOIVYRTRAN =I5 2% LET .

$ ./tridentctl -n trident create backend -f setup/solidfire.json

Fommm e e e e e e — e - - - e T Fo------- EE LT +
| NAME | STORAGE DRIVER | ONLINE | VOLUMES |
ooccccoocoosoooooosooooos Pocccscoooosssons {poccccoos e +
| solidfire 192.168.0.240 | solidfire-san | true | 0 |
Fommm e e e e e e — e - - - e T Fo------- EE LT +

CNFETIHERRUIEARN -2 I35 2% EBUE T,
$ kubectl get sc

NAME PROVISIONER AGE

ontap-gold netapp.io/trident 2m

solidfire-gold netapp.io/trident  21s

ontap-gold AN —2052% T TAINDAN —SHSACEELET . TIAIWMDANN —SIS5R(TER
FEIBL PVC (LA —SH52%5&EET EDH Dynamic Provisioing TEREN3AM —SI5AHE%
ESnFMEMEN A ELET,

$ kubectl patch storageclass ontap-gold -p '{"metadata":
{"annotations":{"storageclass.kubernetes.io/is-default-class":"true"}}}"'

storageclass.storage.k8s.io/ontap-gold patched

22



$ kubectl get sc

NAME PROVISIONER AGE
ontap-gold (default) netapp.io/trident  5m
solidfire-gold netapp.io/trident 3m
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4. a7+ TOFA(Rancher TOFIAAE)
4.1. Dynamic Provisioing TOIYFTFADAM —SDEIDZT

4.1.1. Rancher OXZ1—#8RKICDWLT

9. Rancher T Dynamic Provisioning Z{#>A0EE/AZENELHIC Rancher UL BIHOXZ
1—RBRRICDVTHERRL THEE T . I3 RF—DAZ1—BRR(IATOLICRLTHD. AN —SEREFYS
AA—=(FRFNTVBENTHDET

Rancher X — 2 —#&R},
g T R —
o 7T R —

| AL —

HKigh ) 2 — A
AL =I5 R

h 4

v

[7—F
W 70Oy y b/EBIZER
o A /N —
o o — b
77—+
» 1B A
Jas

4.1.2. J3AI-DARN—>
RICHZAA—DAN -SSR T, 56 3 B StorageClass DTEESI TEZEUI ontap-gold h'&30
ZHERLET,
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FOTc I MEEZER  AZ)— Yl “ v

KR — L

RhL-5957

HIEE =
RRE 281 o JOEzsi— TIAIE
Active ontap-gold netapp.io/trident

TFTIFILER L= SAADER

UNU_EERTHEZRUIZA R —2 935 ET IAN MRS TV ER AL CNIE UL ENASZEERIRETY, T4
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4.1.3. JOSTIMDAZ1—HERRICDVT

Rancher OXZ1— 18/ CHESRBUIZISZAA—DAZ1—hBlE, 0T F 2T 04 I3LFTEFRATUR,
1>7FH%5T 049 3(C(d. Rancher OO 1 MZ1—HBITIU%ENHDFT,

&9\ Rancher 070317 MOXZ1—ERKICOVWTHEERL THEET . U TFOLICROTHD, SEIFIA
FHOFHEENIDOD—I0—-RERU1-LTT,
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TOSTIMAZ1—(CVK(EF 0=/ AZ1—HBT IAILNTHEIN TV Default] 70> 1 MHID
HxFEI,

7= XS5 PSAS—: minikubeE

41.4. 7T HTIOAFS

125737 704U T AR —3%EIDE TEFY . D—I0—- RS D—I0— R&EIRL. [FT04 INF> %48
big_O

minikube B

Default &3

O—O0—F A0SO FTU UVU—Z v FEZER A —

ROEE TI—I0—-RTTOA(C&BIEAA—-SRIETELET,
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4.1.5. ANJ1—-LDEIDHT
RIS 21— LEBIDHETET, [RV1-L1E2IIWILET, [RU1—LEEBN1ZIUYIU T, [FTULKER
)1—A(ER)Z2ERR 20 IvILETS,

o AT AFza—Und

= NLAFT V2

- #ﬁ'):g—l;

RUa—AFEM. WV

T XS LR 21— AEEN
PR 1 —A(EREER

J—EmETFa LI RUEIA VR

Z—4 Ly EER F )| *w il

Use a config map

v2 Use a certificate i Slack O ESES @ HFEEv 4 ClESOO-FEw
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BRIEAN—SI5RZIEEL T BEZANULET . Y-RE. [FULLKBTRY 21— ADIERICAN -7
SAZAER B IRLET

R 31— AERZEIEN
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4.1.6. NJ1—LDYI>DNEEIBTE

AI-AFEREFTEOT, TNZIZTFTOECITEIDHTINEELET .

R 31— AERZEIEN
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il
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o
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EE]

test-volume
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J—90—Re7T04O—&FE T (CH3EE 1 2HL T T2 RBUET,

4.1.7. XU PM=WESR

FEILEO> T F(THERU T N> MARERESRLE T,
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4.2. StatefulSet ZE>=91FZvo2OESa=>J 0fl

T-AINDEENREZINZDT —FTIFvDIHE AT—ILFBTLCAN —2%2TOETIZ2 IS 2MEN
HOEY,

COtEI23>Tld MongoDB OL JUHERICISUTAN —2%T0E 23> L7 JO0/LET,
MongoDB D1 > A ~—=)UIC(E Helm ZERLET .

4.2.1. MongoDB L JUhtzyh

MongoDB T(IE el BT -4l BE%2EIR 9 31#AEU T ReplicaSet Zi# U TVET,

MongoDB 7329—TTFARUNS N AUNT 5% TV —2a> L. BEOBRCEITAIA—-)-L
T—ANDT IR ITLET .

Kubernetes £ T(& MongoDB DO&3RT—ALJUr—23>%9 37 )r—>a>mifc PVC &N
T2WENHDFET ., Kubernetes M ReplicaSet Z{EFALT volume Claim template NSENHYIC
PVC ZER LI T HIEINH TRIENTEFT,

Secondary Secondary

Kubernetes
ReplicaSet
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e Kubernetes StatefulSet:
https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/

4.2.2. Helm FAERTEI7A I O%ESR

TSI values.yaml (FATD@ENTY ., FIAI IS dynamic provisioning #9312
storageClass ZZELTVWET,

replicas: 3
port: 27017

replicaSetName: rse

podDisruptionBudget: {}
# maxUnavailable: 1
# minAvailable: 2

auth:

enabled: false

# adminUser: username
adminPassword: password
metricsUser: metrics
metricsPassword: password
key: keycontent
existingKeySecret:
existingAdminSecret:
exisitingMetricsSecret:

HHHHHFHH

# Specs for the Docker image for the init container that establishes the replica
set
installImage:

repository: k8s.gcr.io/mongodb-install

tag: 0.6

pullPolicy: IfNotPresent

# Specs for the MongoDB image

image:
repository: mongo
tag: 3.6

pullPolicy: IfNotPresent

# Additional environment variables to be set in the container
extraVars: {}

# - name: TCMALLOC_AGGRESSIVE_ DECOMMIT

# value: "true"

# Prometheus Metrics Exporter
metrics:
enabled: false
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image:
repository: ssalaues/mongodb-exporter
tag: 0.6.1
pullPolicy: IfNotPresent
port: 9216
path: "/metrics”
socketTimeout: 3s
syncTimeout: 1m
prometheusServiceDiscovery: true
resources: {}

# Annotations to be added to MongoDB pods
podAnnotations: {}

securityContext:
runAsUser: 999
fsGroup: 999
runAsNonRoot: true

resources: {}

# limits:

# cpu: 500m

#  memory: 512Mi
# requests:

# cpu: 100m

# memory: 256Mi

## Node selector

## ref: https://kubernetes.io/docs/concepts/configuration/assign-pod-
node/#nodeselector

nodeSelector: {}

affinity: {}
tolerations: []
extraLabels: {}

persistentVolume:
enabled: true
## mongodb-replicaset data Persistent Volume Storage Class
## If defined, storageClassName: <storageClass>
## If set to "-", storageClassName: "", which disables dynamic provisioning
## If undefined (the default) or set to null, no storageClassName spec is
##  set, choosing the default provisioner. (gp2 on AWS, standard on
##  GKE, AWS & OpenStack)
##
storageClass: "solidfire-gold"
accessModes:
- ReadWriteOnce
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size: 10Gi
annotations: {}

# Annotations to be added to the service
serviceAnnotations: {}

tls:
# Enable or disable MongoDB TLS support
enabled: false
# Please generate your own TLS CA by generating it via:
# $ openssl genrsa -out ca.key 2048
# $ openssl req -x509 -new -nodes -key ca.key -days 10000 -out ca.crt -subj
"/CN=mydomain.com"
# After that you can base64 encode it and paste it here:
# $ cat ca.key | base64 -we
# cacert:
# cakey:

# Entries for the MongoDB config file
configmap:

# Readiness probe

readinessProbe:
initialDelaySeconds: 5
timeoutSeconds: 1
failureThreshold: 3
periodSeconds: 10
successThreshold: 1

# Liveness probe

livenessProbe:
initialDelaySeconds: 30
timeoutSeconds: 5
failureThreshold: 3

periodSeconds: 10
successThreshold: 1

4.2.3. MongoDB 704
MongoDB %A >AM=ILUET,

MongoDB %7 J04 9 2% —LAZAR—-2Z/ERLET
$ kubectl create ns mongo-replica

namespace/mongo-replica created
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BUF®D URL #2E (L. replicaset DKHALD/\WII>RIAN —(C(F iISCSI ORIV EERUE
SolidFire ZfERALTVWET,

. https://github.com/helm/charts/tree/master/stable/mongodb-replicaset

Helm %{£(\ MongoDB %#5 01U%9 .

$ helm install --name mongodb --namespace mongo-replica -f values.yaml
stable/mongodb-replicaset

NAME : mongodb

LAST DEPLOYED: Fri Jul 27 20:43:15 2018
NAMESPACE: mongo-replica

STATUS: DEPLOYED

RESOURCES:

==> vl/ConfigMap

NAME DATA AGE
mongodb-mongodb-replicaset-init 1 0s
mongodb-mongodb-replicaset-mongodb 1 0s
mongodb-mongodb-replicaset-tests 1 Qs

==> vl/Service
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
mongodb-mongodb-replicaset ClusterIP None <none> 27017/TCP @s

==> vlbeta2/StatefulSet
NAME DESIRED CURRENT AGE
mongodb-mongodb-replicaset 3 1 0s

==> v1/Pod(related)

NAME READY STATUS RESTARTS AGE
mongodb-mongodb-replicaset-0 0/1 Pending © 0s
NOTES:

1. After the statefulset is created completely, one can check which instance is
primary by running:

$ for ((i =0; i < 3; ++i)); do kubectl exec --namespace mongo-replica
mongodb-mongodb-replicaset-$i -- sh -c 'mongo --

eval="printjson(rs.isMaster())""'; done

2. One can insert a key into the primary instance of the mongodb replica set by
running the following:

MASTER_POD_NAME must be replaced with the name of the master found from the
previous step.

37


https://github.com/helm/charts/tree/master/stable/mongodb-replicaset

$ kubectl exec --namespace mongo-replica MASTER_POD_NAME -- mongo --
eval="printjson(db.test.insert({keyl: 'valuel'}))"

3. One can fetch the keys stored in the primary or any of the slave nodes in the
following manner.
POD_NAME must be replaced by the name of the pod being queried.

$ kubectl exec --namespace mongo-replica POD_NAME -- mongo --
eval="rs.slaveOk(); db.test.find().forEach(printjson)"

ERENTz Kubernetes A7 19 MebEEELET

$ kubectl get all -n mongo-replica

NAME READY STATUS RESTARTS AGE
pod/mongodb-mongodb-replicaset-0 1/1 Running © 3m
pod/mongodb-mongodb-replicaset-1 1/1 Running © 2m
pod/mongodb-mongodb-replicaset-2 1/1 Running © im

NAME TYPE CLUSTER-IP EXTERNAL-IP
PORT(S) AGE

service/mongodb-mongodb-replicaset  ClusterIP  None <none>

27017/TCP 3m

NAME DESIRED  CURRENT  AGE
statefulset.apps/mongodb-mongodb-replicaset 3 3 3m

$ kubectl get statefulset -n mongo-replica
NAME DESIRED CURRENT AGE
mongodb-mongodb-replicaset 3 3 3m

$ kubectl describe statefulset -n mongo-replica

Name: mongodb-mongodb-replicaset

Namespace: mongo-replica

CreationTimestamp: Fri, 27 Jul 2018 20:43:15 +0900
Selector: app=mongodb-replicaset,release=mongodb
Labels: app=mongodb-replicaset

chart=mongodb-replicaset-3.5.2
heritage=Tiller
release=mongodb

Annotations: <none>
Replicas: 3 desired | 3 total
Update Strategy: RollingUpdate
Pods Status: 3 Running / © Waiting / © Succeeded / © Failed
Pod Template:
Labels: app=mongodb-replicaset

release=mongodb
Annotations: prometheus.io/path=/metrics

prometheus.io/port=9216

prometheus.io/scrape=true

38



Init Containers:
copy-config:
Image: busybox
Port: <none>
Host Port: <none>
Command:
sh
Args:
-C
set -e
set -x

cp /configdb-readonly/mongod.conf /data/configdb/mongod.conf

Environment: <none>

Mounts:
/configdb-readonly from config (rw)
/data/configdb from configdir (rw)
/work-dir from workdir (rw)

install:

Image: k8s.gcr.io/mongodb-install:0.6
Port: <none>

Host Port: <none>

Args:

--work-dir=/work-dir
Environment: <none>

Mounts:
/work-dir from workdir (rw)

bootstrap:

Image: mongo:3.6

Port: <none>

Host Port: <none>

Command:
/work-dir/peer-finder

Args:

-on-start=/init/on-start.sh
-service=mongodb-mongodb-replicaset
Environment:
POD_NAMESPACE: (vl:metadata.namespace)
REPLICA_SET: rso
Mounts:
/data/configdb from configdir (rw)
/data/db from datadir (rw)
/init from init (rw)
/work-dir from workdir (rw)

Containers:

mongodb-replicaset:
Image: mongo:3.6
Port: 27017/TCP

Host Port: ©/TCP
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Command:
mongod

Args:
--config=/data/configdb/mongod.conf
--dbpath=/data/db
--replSet=rso

--port=27017
--bind_ip=0.0.0.0
Liveness: exec [mongo --eval db.adminCommand('ping')] delay=30s
timeout=5s period=10s #success=1 #failure=3
Readiness: exec [mongo --eval db.adminCommand('ping')] delay=5s

timeout=1s period=10s #success=1 #failure=3
Environment: <none>
Mounts:
/data/configdb from configdir (rw)
/data/db from datadir (rw)
/work-dir from workdir (rw)

Volumes:

config:
Type: ConfigMap (a volume populated by a ConfigMap)
Name: mongodb-mongodb-replicaset-mongodb
Optional: false

init:
Type: ConfigMap (a volume populated by a ConfigMap)
Name: mongodb-mongodb-replicaset-init
Optional: false

workdir:
Type: EmptyDir (a temporary directory that shares a pod's lifetime)
Medium:

configdir:
Type: EmptyDir (a temporary directory that shares a pod's lifetime)
Medium:

Volume Claims:

Name: datadir

StorageClass: solidfire-gold

Labels: <none>

Annotations: <none>

Capacity: 10Gi

Access Modes: [ReadWriteOnce]

Events:
Type Reason Age From Message
Normal SuccessfulCreate 3m statefulset-controller create Claim datadir-

mongodb-mongodb-replicaset-0 Pod mongodb-mongodb-replicaset-0 in StatefulSet
mongodb-mongodb-replicaset success

Normal SuccessfulCreate 3m statefulset-controller create Pod mongodb-
mongodb-replicaset-0 in StatefulSet mongodb-mongodb-replicaset successful
Normal SuccessfulCreate 2m statefulset-controller create Claim datadir-

mongodb-mongodb-replicaset-1 Pod mongodb-mongodb-replicaset-1 in StatefulSet
mongodb-mongodb-replicaset success
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Normal SuccessfulCreate 2m statefulset-controller create Pod mongodb-
mongodb-replicaset-1 in StatefulSet mongodb-mongodb-replicaset successful

Normal SuccessfulCreate 1m statefulset-controller create Claim datadir-
mongodb-mongodb-replicaset-2 Pod mongodb-mongodb-replicaset-2 in StatefulSet
mongodb-mongodb-replicaset success

Normal SuccessfulCreate 1m statefulset-controller create Pod mongodb-
mongodb-replicaset-2 in StatefulSet mongodb-mongodb-replicaset successful

Kubernetes Y4 R&EDIER SN PVC ZHEZEZLE T

$ kubectl get pvc -n mongo-replica -o wide

NAME STATUS VOLUME

CAPACITY ACCESS MODES STORAGECLASS AGE
datadir-mongodb-mongodb-replicaset-0 Bound mongo-replica-datadir-mongodb-
mongodb-replicaset-0-3f8e9  10Gi RWO solidfire-gold 24m
datadir-mongodb-mongodb-replicaset-1 Bound mongo-replica-datadir-mongodb-
mongodb-replicaset-1-5f8cl  10Gi RWO solidfire-gold  23m
datadir-mongodb-mongodb-replicaset-2  Bound mongo-replica-datadir-mongodb-
mongodb-replicaset-2-7baf3 10Gi RWO solidfire-gold 22m

WIS RORAR —SIAERRSNIERADA ML — DR 1 — AR LE T .

T L L C T mmmmm - Hmmmmmm -
————— T T L T T ST

[ NAME | SIZE | STORAGE
CLASS | PROTOCOL | BACKEND | PooL |
S FR dmmmmmmmoee-
————— T T LT T TP

| mongo-replica-datadir-mongodb-mongodb-replicaset-2-7baf3 | 10 GiB | solidfire-
gold | block | solidfire_192.168.0.240 | Gold |

| default-mysql-pv-claim-4c942 | 20 GiB | ontap-gold
| file | svm12 | aggri_ o1 |

| default-wp-pv-claim-7bb75 | 20 GiB | ontap-gold
| file | svmi2 | aggri o1 |

| mongo-replica-datadir-mongodb-mongodb-replicaset-0-3f8e9 | 10 GiB | solidfire-
gold | block | solidfire_192.168.0.240 | Gold |

| mongo-replica-datadir-mongodb-mongodb-replicaset-1-5f8cl | 10 GiB | solidfire-
gold | block | solidfire 192.168.0.240 | Gold |

T T L LT 4o Hmmmmmm -
————— e B e T T S

MongoDB OV RS—/)—REHEFRLET . YAINRHSNIEREHEU TV SEMERTERLR.

$ for ((i = 0; i < 3; ++i)); do kubectl exec --namespace mongo-replica mongodb-

mongodb-replicaset-$i -- sh -c 'mongo --eval="printjson(rs.isMaster())"'; done
MongoDB shell version v3.6.6

connecting to: mongodb://127.0.0.1:27017
MongoDB server version: 3.6.6
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"hosts" : [
"mongodb-mongodb-replicaset-0.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-1.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-2.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017"

1,

"setName" : "rso",

"setVersion" : 3,
"ismaster" : true,
"secondary" : false,

"primary" : "mongodb-mongodb-replicaset-0.mongodb-mongodb-
replicaset.mongo-replica.svc.cluster.local:27017",
"me" : "mongodb-mongodb-replicaset-0.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017",
"electionId" : ObjectId("7ffff{ff0000000000000002"),
"lastWrite" : {
"opTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)
¥
"lastWriteDate" : ISODate("2018-07-27T11:53:237"),
"majorityOpTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)

¥
"majorityWriteDate" : ISODate("2018-07-27T11:53:23Z7")

¥

"maxBsonObjectSize" : 16777216,
"maxMessageSizeBytes" : 48000000,
"maxWriteBatchSize" : 100000,

"localTime" : ISODate("2018-07-27T11:53:25.3507"),

"logicalSessionTimeoutMinutes" : 30,
"minWireVersion" : 0,

"maxWireVersion" : 6,

"readOnly" : false,

"ok" : 1,

"operationTime" : Timestamp(1532692403, 1),
"$clusterTime" : {

"clusterTime" : Timestamp(1532692403, 1),

"signature" : {
"hash" : BinData(®©, "AAAAAAAAAAAAAAAAAAAAAAAAAAA="),

"keyId" : NumberlLong(®)

}
}

MongoDB shell version v3.6.6
connecting to: mongodb://127.0.0.1:27017
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MongoDB server version: 3.6.6

{
"hosts" : [

"mongodb-mongodb-replicaset-0.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-1.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-2.mongodb-mongodb-replicaset.mongo-

replica.svc.cluster.local:27017"

1,

"setName" : "rso",
"setVersion" : 3,

"ismaster" : false,
"secondary" : true,

"primary" : "mongodb-mongodb-replicaset-0.mongodb-mongodb-
replicaset.mongo-replica.svc.cluster.local:27017",
"me" : "mongodb-mongodb-replicaset-1.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017",
"lastWrite" : {
"opTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)
¥
"lastWriteDate" : ISODate("2018-07-27T11:53:237"),
"majorityOpTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)

¥
"majorityWriteDate" : ISODate("2018-07-27T11:53:23Z7")

¥
"maxBsonObjectSize" : 16777216,
"maxMessageSizeBytes" : 48000000,
"maxWriteBatchSize" : 100000,
"localTime" : ISODate("2018-07-27T11:53:25.705Z2"),
"logicalSessionTimeoutMinutes" : 30,
"minWireVersion" : 0,
"maxWireVersion" : 6,
"readOnly" : false,
"ok" : 1,
"operationTime" : Timestamp(1532692403, 1),
"$clusterTime" : {
"clusterTime" : Timestamp(1532692403, 1),
"signature" : {
"hash" : BinData(®©, "AAAAAAAAAAAAAAAAAAAAAAAAAAA="),
"keyId" : NumberlLong(®)

}

}
MongoDB shell version v3.6.6

connecting to: mongodb://127.0.0.1:27017
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MongoDB server version: 3.6.6
{
"hosts" : [
"mongodb-mongodb-replicaset-0.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-1.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017",
"mongodb-mongodb-replicaset-2.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017"

1,

"setName" : "rse",
"setVersion" : 3,
"ismaster" : false,
"secondary" : true,

"primary" : "mongodb-mongodb-replicaset-0.mongodb-mongodb-
replicaset.mongo-replica.svc.cluster.local:27017",
"me" : "mongodb-mongodb-replicaset-2.mongodb-mongodb-replicaset.mongo-
replica.svc.cluster.local:27017",
"lastWrite" : {
"opTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)
¥
"lastWriteDate" : ISODate("2018-07-27T11:53:23Z"),
"majorityOpTime" : {
"ts" : Timestamp(1532692403, 1),
"t" : NumberLong(2)

¥
"majorityWriteDate" : ISODate("2018-07-27T11:53:23Z7")

¥
"maxBsonObjectSize" : 16777216,
"maxMessageSizeBytes" : 48000000,
"maxWriteBatchSize" : 100000,
"localTime" : ISODate("2018-07-27T11:53:26.0687"),
"logicalSessionTimeoutMinutes" : 30,
"minWireVersion" : 0,
"maxWireVersion" : 6,
"readOnly" : false,
"ok" : 1,
"operationTime" : Timestamp(1532692403, 1),
"$clusterTime" : {
"clusterTime" : Timestamp(1532692403, 1),
"signature" : {
"hash" : BinData(®©, "AAAAAAAAAAAAAAAAAAAAAAAAAAA="),
"keyId" : NumberlLong(®)
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4.2.4. J—RESFERFOEEHERR

i EE
J—REENFELEL. Deployment TEIESN TLBRY RHBIRY REL TRENUISBE(CHT —Ih' Kk
{IEENTUVB L =ERLUET .

B Foo0-TkEboERzLET,
1. BEERERICT-9%2RF
2. Deployment TEIEENTLS Pod ZI N THIR

3. BE Deployment T Pod Wc&ian. 5./— RTEEBFICI 1. I TRIFUT —52SBTE3
CEEMESR

BOHDTANT =2 ALFT

$ kubectl exec mongodb-mongodb-replicaset-© -n mongo-replica -- mongo --
eval="printjson(db.test.insert({keyl: 'trident fail test'}))"

MongoDB shell version v3.6.6

connecting to: mongodb://127.0.0.1:27017

MongoDB server version: 3.6.6

{ "nInserted" : 1 }

BAURT 928 LE T,

$ kubectl exec mongodb-mongodb-replicaset-0 -n mongo-replica -- mongo --
eval="rs.slaveOk(); db.test.find({keyl:{\$exists:true}}).forEach(printjson)"

MongoDB shell version v3.6.6

connecting to: mongodb://127.0.0.1:27017

MongoDB server version: 3.6.6

{
" id" : ObjectId("5b5bed43e521f72e61cf2fof"),
"keyl" : "trident fail test"

¥
Replica Set i'&/—RICECESNTLET,

mongodb-mongodb-replicaset-0 1/1 Running © 5m
10.244.3.6  node2 |
mongodb-mongodb-replicaset-1 1/1 Running © 5m
10.244.4.8 node3 |
mongodb-mongodb-replicaset-2 1/1 Running © 4m

10.244.1.5 node®
CZT Helm Charts Tf52NTWBIANILT Pod ZIARTHIBRLET .
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$ kubectl delete po -1 "app=mongodb-replicaset,release=mongodb" -n mongo-replica

pod "mongodb-mongodb-replicaset-0" deleted
pod "mongodb-mongodb-replicaset-1" deleted
pod "mongodb-mongodb-replicaset-2" deleted

Deployment ([CEDEIBENTLS ). Pod MELEUIZOZAREIL THE Pod hMe#hienxd.

$ kubectl get po --watch-only -n mongo-replica -o wide

NAME

NODE
mongodb-mongodb-replicaset-0
10.244.3.6 node2
mongodb-mongodb-replicaset-1
10.244.4.8 node3
mongodb-mongodb-replicaset-2
10.244.1.5 node@
mongodb-mongodb-replicaset-0
10.244.3.6 node2
mongodb-mongodb-replicaset-1
10.244.4.8 node3
mongodb-mongodb-replicaset-2
10.244.1.5 node@
mongodb-mongodb-replicaset-0
10.244.3.6 node2
mongodb-mongodb-replicaset-1
<none> node3
mongodb-mongodb-replicaset-2
<none> node®
mongodb-mongodb-replicaset-2
<none> node®
mongodb-mongodb-replicaset-1
<none> node3
mongodb-mongodb-replicaset-2
<none> node®
mongodb-mongodb-replicaset-1
<none> node3
mongodb-mongodb-replicaset-0
10.244.3.6 node2
mongodb-mongodb-replicaset-0
10.244.3.6 node2
mongodb-mongodb-replicaset-0
<none>
mongodb-mongodb-replicaset-0
node3
mongodb-mongodb-replicaset-0
node3
mongodb-mongodb-replicaset-0
10.244.4.9 node3

READY
1/1
1/1
1/1
1/1
1/1
1/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1
0/1

0/1

STATUS

Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Terminating
Pending ©
Pending ©
Init:0/3 ©

Init:1/3 0
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RESTARTS  AGE
(%] 7m
0 6m
0 6m
(%] 7m
0 6m
0 6m
0 7m
(%] 6m
0 6m
0 6m
(%] 6m
0 6m
(%] 6m
0 7m
0 7m

0s

0s

0s

25s

IP

<none>

<none>

<none>



mongodb-mongodb-replicaset-0 0/1 Init:2/3 0 26s
10.244.4.9 node3

mongodb-mongodb-replicaset-0 0/1 Init:2/3 © 27s
10.244.4.9 node3

mongodb-mongodb-replicaset-0 0/1 PodInitializing @
10.244.4.9 node3

mongodb-mongodb-replicaset-06 0/1 Running © 31s
10.244.4.9 node3

mongodb-mongodb-replicaset-0 1/1 Running © 44s
10.244.4.9 node3

mongodb-mongodb-replicaset-1 0/1 Pending © 0s
<none>

mongodb-mongodb-replicaset-1 0/1 Pending © 0s
node2

mongodb-mongodb-replicaset-1  0/1 Init:0/3 © 0s
node2

mongodb-mongodb-replicaset-1  0/1 Init:1/3 © 17s
10.244.3.7 node2

mongodb-mongodb-replicaset-1  0/1 Init:2/3 © 18s
10.244.3.7 node2

mongodb-mongodb-replicaset-1 0/1 Init:2/3 © 19s
10.244.3.7 node2

mongodb-mongodb-replicaset-1  0/1 PodInitializing ©
10.244.3.7 node2

mongodb-mongodb-replicaset-1  0/1 Running © 23s
10.244.3.7 node2

mongodb-mongodb-replicaset-1 1/1 Running © 35s
10.244.3.7 node2

mongodb-mongodb-replicaset-2 0/1 Pending © 0s
<none>

mongodb-mongodb-replicaset-2 0/1 Pending © 0s
nodel

mongodb-mongodb-replicaset-2 0/1 Init:0/3 © 0s
nodel

mongodb-mongodb-replicaset-2 0/1 Init:1/3 © 9s
10.244.2.6 nodel

mongodb-mongodb-replicaset-2 0/1 Init:2/3 © 10s
10.244.2.6 nodel

mongodb-mongodb-replicaset-2 0/1 Init:2/3 © 11s
10.244.2.6 nodel

mongodb-mongodb-replicaset-2 0/1 PodInitializing ©
10.244.2.6 nodel

mongodb-mongodb-replicaset-2 0/1 Running © 19s
10.244.2.6 nodel

mongodb-mongodb-replicaset-2 1/1 Running © 27s

10.244.2.6  nodel
ERIZHYTHREENUTZ replicaset H' Pod {BLERIEBID.) — RTEENETNTVET,

$ kubectl get po -n mongo-replica -o wide
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<

<

22s

<

<

18s

none>

none>

<none>

none>

none>

<none>



NAME READY STATUS RESTARTS  AGE IP
NODE

mongodb-mongodb-replicaset-0 1/1 Running © 2m
10.244.4.9 node3
mongodb-mongodb-replicaset-1 1/1 Running © Im
10.244.3.7 node2
mongodb-mongodb-replicaset-2 1/1 Running © im

10.244.2.6 nodel
FARRICANTET —AN-2ADEZTEZRLUET

$ kubectl exec mongodb-mongodb-replicaset-0 -n mongo-replica -- mongo --
eval="rs.slaveOk(); db.test.find({keyl:{\$exists:true}}).forEach(printjson)"

MongoDB shell version v3.6.6
connecting to: mongodb://127.0.0.1:27017
MongoDB server version: 3.6.6

{
" id" : ObjectId("5b5b@d43e521f72e61cf2fof"),

"keyl" : "trident fail test"
}

Ry ROEIBREN, BERRESNIZ ETET — Ak EL TOWDIRREN R TE & LT,
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4.3. Trident ONYIIY RAMN —JICEETELT: ONTAP TOEWS
AN —HEEEL TA N — T2 iRmith(cL TV —2 3> 3 2HEEN'SHDE S . (SVM-DR)

CC T3 Heptio ark Z{ERL. Kubernetes D&k IEHR%E/\WI7vT/VARPL. EFT—4% SVM-DR
xEAWT—Yi51%%. B Kubernetes BB TUARN I3 53ECDVWTERALET,

B ZZTE 2 DD Kubernetes 529—DT54XVI525—. DR I35 —hREIL TL\BRIHE T .
4.3.1. Heptio Ark

Heptio #h424EL TL\3 Kubernetes OF 777 bD)\wH 7w T -UZARTY—ILTY,

. https://github.com/heptio/ark

Heptio ark ZE52¢ TSI —24KY Label TIETELI Kubernetes A7 10 M2/ \wi7yTd3CE
NTEFT,

EBURN\YI 7Y T R{ERITIETUTOLIRTENEIRBIGEETT,
e Kubernetes 7529—m)\w-7v7, DR
o  ARFBEIBOIIAI-HSHEREBEBAERIEHREUANT

o J3RH-D3#L
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https://github.com/heptio/ark

Kubernetes + NetApp + Heptio Ark
552 AROMARIER. 7—5 DR

AWS 53

ﬁ Azure blob
GCS

S3 compatible Restore

Kubernetes E® T
FFUsr—,q¥ Cont:::r;esrlzed
MERIEEEDR v

Kubernetes7 5 X4 2%

i Storage
ZDR%ZTIEEIC Orchestrator

NetApp Trident

Storage
Orchestrator
NetApp Trident

FIVr=oarr=—4
@DDR

— = L/ EmA | N »
F=RTS59 +7 2—1 o dppttrugm sy /1 T=2779br72—4

Rl

BE e SR U s TR 21— ADL VT —2a (EHR— hanNTUORLE. BIOFETN\wI7yT-UR
Nr&I2MENHDET ., Heptio ark 0.9 LIBE T restic 1>F7J L —3avhbmR—han, 7705 -3
AT =AEATITI AN —IABUS TERLICRDFEUR. ZIZU. BR—h&NTLB0D(E local
persistent volume &> TWVET,

e |ocal persistent volume:
https://kubernetes.io/docs/concepts/storage/volumes/ #local

43.2. 7IVTr—33>57-A0LT)o—23>
7T —23>F7=ADNYIPYT - DR (AN =S LAV —DL VT -S> #Ee TEIRUE S,
NetApp TRIT—=ALTIT—23>0FEEVTIUATO 3 D05 ENHDET .

1. SnapMirror: RJ1—LABRIOT-ILTVT—23>, TOvIEDEREN I EE

2. SVMDR: {RAEZR M —SBAIOT AL TVT—33>, TOv)EDERXRNEIEE. MDA —SiE
(TN MOT—FBERD IP RE) ZHEFFUIARAE TERX

3. CloudSync: SaaS OF —4EHEAY—IL. J71)VEEAIDZE D ERIRN CIRE

S1El(Z SVMDR ZfERUTEIRLELR.
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SVMDR Z#ZR L /-2 H

Heptio Ark ZfERUTEUST3/\wI7y T CZINYIIY RAM —20) IP PIBRIFIRIEEN TLSIR
BET)\WI7yTEnEs ., 2IhBiBeiTol. AN =LAV —DIBRRIBIR(T - EERD IP F)HE
SB(IRBEIER(CHEURTR B8 ARBRAN — DB TINRTZERX T DA ZIRMHTED
SVMDR Z#ERUEUIZ.

43.3. EEROWERK

Heptio Ark D4 > X ~F—/L

A ZAM=IUODVTIIBFEMNERLBIEEDD. ARORFIA MSELITBEZHITIHLET.
J https://heptio.github.io/ark/v0.9.0/quickstart
BR—b&N2N\WI7YTHRDA N —JEUA T OR-S(SEEBNHDETS .

. https://github.com/heptio/ark/blob/master/docs/support-matrix.md
Heptio ark 4> ZR—JLBSC/\WI 7Y TORUSFEDOATS1IMA N — S FEHRLET .
COREEm S DISRAI—-TEMI DR ENHDFT .

Heptio Ark /N O 7w FX 21 —LERE

ark TERTZ1-VEEZY 3L TEMIITBRIBIRO/ W) 7y T2 BUSEIHE TS .
AT 1-)UF --schedule= THETE. ERE crontab OEOHMERTIEETT

ark create schedule k8sbackup --schedule="*/5 * * * *" __aexclude-namespaces
kube-system

namespace DIETE. INNELIFI-ZIETEITDIEERIRET T,

ALY RFTY IR L—DERE

ZZTI3&HB1EE ONTAP ZAIHOTVWSHIFR TELEHL CLET . SVMDR ZiBA T Blcth. TENTNDISR
H—THEAIBAN —ZALTLIVT -2 DREEITVET . RIMETFRELLTEUTORNTT,
2 DD SR —ATERUVBIBIRIFLET

e Intercluster LIF /&R%
e cluster peer ERX

e SVM Peer /&R
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https://heptio.github.io/ark/v0.9.0/quickstart
https://github.com/heptio/ark/blob/master/docs/support-matrix.md

e SVMDR OUL—23>4ERk
e SVMDR O7—%53>7%
U ETZAMN =AY -DOFERIERENT T T,
4.3.4. JIAH9=T1AIA—N\—%EN
CCECOIREETUT 2 OERANR) W7y THEUS TETVDIRRETT .
e Heptio ark (C&3 Kubernetes OW&RLIETR
o AR =LAV —-(CBIBZT7IVT -0 T —ADERRRIR) W7y - = pRHADERX
ZINBEARN—SMEIEUIeCEZABTEL. EDSSRIRIENNENZTTBALE T
DR BIDZ R~ T TF DIV REZEITU. DR 2T 5/XVELTIRILICLET
SVMDR OUL—23>%"TLAI"UES
snapmirror break -destination-path [DR F® SVM]:
RIBZA N -2 )\Z i)
vserver start -vserver [DR Fi() SVM]
ZZETT DRAIZR —S0ieEnh'sE TUELUI,

T, Ark '8\ 77y TF7—4%UZN7L T Kubernets 73529—h 54 YUERIUIRRE(C R RNV ETESR
LEd.

FII) W TPv I T —AD—EHFEBLFT .

$ ark backup get

NAME STATUS CREATED EXPIRES SELECTOR
testl Completed 2018-07-06 16:27:30 +0900 IST  29d <none>
VAR ZRITUEFET

$ ark restort create restorel --from-backup testl
Restore request "restorel" submitted successfully.

Run “ark restore describe restorel” for more details.
[root@dr-master ~]# ark get restore
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NAME BACKUP STATUS WARNINGS ERRORS CREATED

SELECTOR

restorel testl InProgress 0 0 2018-07-06 16:39:40 +0900
JST <none>

EITH5E T UIES Kubernetes 75249 —DERZITVET
$ kubectl get all --all-namespaces

435 EES
e 7547V, DR BITEUXY NI—IHERKICL THLE DR BHEEDS SR L BIRE TH B8
DR EHEEFCIERY NI —IMBRREZEE I BL

o UIDEZRDI(ZDI DEENMEZARES

o UIDRULOENMTTE
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4.4. Trident Fast PVC Cloning OfEW\AEI—-AT—A
Trident DYFHBIRHLEED 1 DTHS. PVC Fast Cloning ([CDVWTIRMTUED.
4.4.1. PVC Fast Cloning &(&

BHZ0 PVC 2RE(CIE—S BHEETY . COMAREERT LR Ta3LEL T FONBDE0
HeDES.

o FANT—HFERTEFHD Database as a Service DEIR

o TAMNBRORFZBEHCIE -

o ABRIENST—4H%2IE-UT. AEADEREZIEMRL what-if D4
Fe. AN —2BFERHBELRVEWS XY MNEHDET,
4.4.2. KEROREE
CCTREBRICERIDIVIIAMRRL., SHEINEIEB(COVWTHRIAWLET.

F91E mysqgl D/VZXT—R% secret CANEY,

$ kubectl create secret generic mysql-pass --from-literal=password=yourpassword
-n [F—LAR—X]

mysql B{RDOT 04X MILTFOLSBEDE DN NET . CITIER—RERD PVC mysql-pv-claim
ZVERRLE T,

apiVersion: apps/vl
kind: Deployment
metadata:
name: mysqldatabase
labels:
app: database
spec:
selector:
matchLabels:
app: database
template:
metadata:
labels:
app: database
spec:
containers:
- image: mysql:8
name: mysqldatabase
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env:
- name: PASSWORD
valueFrom:
secretKeyRef:
name: mysql-pass
key: password
ports:
- containerPort: 3306
name: mysqldatabase
volumeMounts:
- name: mysql-persistent-storage
mountPath: /var/lib/mysql
volumes:
- name: mysql-persistent-storage
persistentVolumeClaim:
claimName: mysql-pv-claim
apiVersion: vi1
kind: PersistentVolumeClaim
metadata:
name: mysql-pv-claim
labels:
app: database
annotations:
trident.netapp.io/reclaimPolicy: "Retain'
trident.netapp.io/exportPolicy: "default"
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 20Gi
storageClassName: ontap-gold

apiVersion: vl
kind: Service
metadata:
name: mysql
labels:
app: database
spec:
ports:
- port: 3306
selector:
app: database
tier: mysql
type: NodePort

RE}RICT-IZRALTERDT —IN-ZZERLET .
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70->7t® PVC (Z(E I/O BMFEAELTVRN LR LFT .

H0-=>%(& PVC @ annotation (C trident.netapp.io/cloneFromPVC %#5%EL. IE—HED
PVC ZiEFE IR L TEIRTEET,

T oseib & LEY .

annotation:
trident.netapp.io/cloneFromPVC: mysql-pv-claim

FECOBEONZIJIANEEFBH I 27556HDEI N, Helm Z{FESCETINRIEICEBRI2ENTEE
9, LATO2 D20IEE% helm E1TRFICHELET,

e persistence.storageClass=ontap-gold

e persistence.annotations={trident.netapp.io/cloneFromPVC: XXX}
$ helm install stable/mysql --name [!JJ—X%] --namespace [R—LANR—R] --set

persistence.storageClass=ontap-gold --set
persistence.annotations."trident\.netapp\.io/cloneFromPVC"=[3 E—3® PVC £& ]

NZJIANZBERFE(DTIFRK. LEDLICHEED (SEIFAR —SI724%E annotation) Ddr
ZEZRUILR(CERAI LN TEET,

SEIOHIET —IN-2ZHIELTERIBLELIZD, KEDT -4 - 2y MBS OIRARL —2 3272 I BEEIC
BEROFERTEEI LN TEET .
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5. &4

1273759 NIA—- ADOEIREGER LIREERDEMME. T—FKBALICOVTEDISCARR TEZNEAR
RO M==THRUFEUI. FHiBIRZAyIEL TIE Kubernetes, Rancher, Trident £LVofzd>
A= MERUEUR,

BERBIBIEBRRELTIE AN —DR>IA-TIAZXZAN —ZORY N PYTAN —2%I2FTF TS5y NI A—
L(kubernetes)ANDRRCTENTEBAN —Z A=A —5 -0 Trident OF JOADSEVNS L TEER
BAL. 77O042N T3 Kubernetes Z &89 31&ZI£L T Rancher ZERALTVET,

Trident. 2UT Rancher (L&D, I>FFADR) 1—LADAAF oSO T a= > LEEROL S )r—3
INCKBI\WITPY T T=ADHIO—— ) FTHER T BN TEF U,

ADTF(EH T2 KENBAN —SOEIR(LERZ IS L TEERRETT  ARTA MR—/(-
THRUIZ LECOAEDEN INSREDFBRRERD, BATOIL T FHIRZHEET 212D —hf
ERBBEREOTVET.

RFANZ*E -2y " Py TR ARTA M= —2BU T, T F 2 ALLESRAORRZZIE. £
ZATOIYTFRAZAL-XICLTUKBOIBERZSEEIRMUTOEZVEB I TVET,

YRy TERSH/MRASHRIIZ
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6. XHHE - L EHHEE

Ky Py TERIS

HRDOEHN, T—92BIE. REFEIZYI-32EL T RN TDYINITT, 2T A H—EA(C
EREFLTVEY, BER(EBEHOIRTE. 2L TREROBRINDIHIC, Ry N PYITDF—LT—1, FPIHE.
[ERVEEIL TOET , Ry NPV TERISHE. K NetApp, Inc.OBAREATY ., @, Yi—-33>,
H—-EXDFEMICRALTIE. www. netapp. com/jp &I ELITEW

E-mail : ng—japan—openecosystem@netapp. com

BSR4V X (Stylez Corp.)

https://www. stylez. co. jp

A4V X 2003 FEDHIZLK, BENPBBEEEZITIOCRER IT Y1-33 7ML TGS
AT LTIV =23 EETY . Siifira i &mn) (CERALL IT Y —EXZRHELTVET . T4, YR
—METYIRII 7P ERMHIRIEN WEB ST L%, RBRIRE FABBZTI[ 179 -ER(C
SESU. BZED TCO KR, TSI EHEESRIZBEL TVET,

PR : T101-0052 BRREPFARHAXHE/NIIET 1-2 BREEE)L 6 B

TEL : 03-5244-4111 (&) / FAX : 03-5289-3141

E-mail : web—contact@stylez. co. jp
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