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HE > RABTKubernetes > XEIFIE
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7y, BEKE. SKEMROENERR: RSB CHFMERMEZ FlexVolume 5 CSI,

FEE—BER, BAREEANET Kubernetes BRIFAEMERZR, R T PV 1 PVC 1Y
BASCIRIE, FHER TIXHEANZITSCiR EEH TN EAR RN BERIEE,

MAESKXRYES, BHAROZE—TUEMEEIXENS, KRB CHFERE .
£ Kubernetes &, FiRARIFFABEMITSL: FlexVolume 7 CSI,

TR, BMAAREIT—TFlexvolume RYRIEFIERA A,

ENF, IERIZRHERIZ—1MER NFS LAY FlexVolume f&{4.

X3F— FlexVolume 28489 PV i, ERY YAML XN TR

B KAl

apiVersion: v1

kind: PersistentVolume
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metadata:
name: pv-flex-nfs
spec:
capacity:
storage: 10Gi
accessModes:
- ReadWriteMany
flexVolume:
driver: "k8s/nfs"
fsType: "nfs"
options:
server: "10.10.0.25" # BURIRE CI NFS g5 25tk

share: "export"

BLAEE], X PV ENMH Volume HEEIE flexVolume, FHEB, HBEETIXA Volume Y
driver IY{E k8s/nfs, XNMEFREE, REEDS LSIIRERFEHNEX.

m Volume B9 options FE¢, NE2—1BEENFE. BHER, BrIRE, HL2
map(string]string., ATLA, {REJLAFEX—HEB5> B BN EFREERE NAISE,

EFRNIXMIFE, options FFERIEE ¥ NFS IRSSE8A9HE (server: “10.10.0.25" ) , LIK
NFS £EEHRAIBZF (share: "export” ) . HR, (RXEBEEXHIFESE, SHESH

FlexVolume £%,

BT (RALMERIX Docker FHEERBERE—MIEARY NFS fRS5=s.

BIXEER— PV #EIES, —BEA PVC 48E#e3k, X4 FlexVolume 28 Volume Fi
SHNBBAIBEHFTAY Volume LMIERAZ,

IRMIZRICHS, XNAERIRFIME "TMERAIE" |, BD "Attach BiER" #0 "Mount iER" .
ENINEZEFR, 27 Pod FBERIBENL, FThiX4 Volume BRAWSAWITRE, Ll
REWESME (Attach) |, BiEHEE— NFS (IEZHZR (Mount) .

it (RILABEF— T 28 &3 & (PV. PVC. StorageClass, iXLZIElE
IE? ) RRIERAE.

MAEERRYEHIEAT, X MR ESCPR_ EEARY, IER Kubernetes B9 pkg/volume BRTF
REEIEM (Volume Plugin) . EFRANIXAMIIFE, #E pkg/volume/flexvolume iXMNBEF
=AW

HBRT, XNBRELHRZ FlexVolume #EFRIANA. LA "Mount FiER" 761, 7=
FlexVolume HRE, BHLEBEEIEERESR, W Fx:

B & i

// SetUpAt creates new directory.
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func (f *flexVolumeMounter) SetUpAt(dir string, fsGroup *int64) error {
call := f.plugin.NewDriverCall(mountCmd)

// Interface parameters
call.Append(dir)

extraOptions := make(map[string]string)
// pod metadata

extraOptions[optionKeyPodName] = f.podName

extraOptions[optionKeyPodNamespace] = f.podNamespace

call.AppendSpec(f.spec, f.plugin.host, extraOptions)

_, err = call.Run()

return nil

FEXANEOY SetUpAt() BY737%, 1ER FlexVolume f&4XS “Mount MER" BISCIMUE. M
SetUpAt() LR ERMT—45E, A2 EHT—177< (BI: NewDriverCall) , H
kubelet Z£ “Mount fiER" EH17.

EBAIXMIFH, kubelet EEITHAEBEN LHATRIES, WA

2

/usr/libexec/kubernetes/kubelet-plugins/volume/exec/k8s~nfs/nfs mount <mount dir> <json param>
>

Hrh, /usr/libexec/kubernetes/kubelet-plugins/volume/exec/k8s~nfs/nfs FEHHAIRT
PUTSHRIEER, XM nfs fISE, TERPERBAIEMEHIIEIN. BILUE— 1 THEIX
%, BRLUE—MIR, B2, REREREN LRHITERRDH,

MEXMNERER k8s~nfs Zy, IERIXMEHIE Kubernetes B8, BEM
driver="k8s/nfs"FEZfEHTH>KHT.

XA driver ZERAIIEILRE: vendor/driver, EbIl, —REFMEBEGARME (vendor) BIE=FE
NUYE k8s, IRMHRIFNEIXSN (driver) 2 nfs, HBA Kubernetes B k8s~nfs SKAE/9¥EF
2.
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FrLAR, SHiRm55E 7 FlexVolume NSEHlZ G, —EEIBEERIATHIT]XHMES N T mAvEH
HBEET.

MERAEHITHUEEER “mount” 2, EMXAIFEZEIAVIRE. 7 FlexVolume B, X
L ES B 2EERY, i init,. mount, unmount, attach, LA dettach &2, &
BTN AREIRY Volume SMEE#RE,

MERTE mount 2HEENAENFER: <mount dir>Ffl<json params>, MZE FlexVolume

IRAEEIX A SR MU TS
HPHE— 1M IT88<mount dir>, IER kubelet JHH SetUpAt() 75iA(EERRY dir BYE. ©
AFRAIZBRIERELERT Volume EBEN ERIBR. ERARIGIFE, XU TR

=ERTINT
/var/lib/kubelet/pods/<Pod ID>/volumes/k8s~nfs/test & RIS

Hrh, test IERFAIBIEENAY PV BBZF, M k8s~nfs, NZEBEHAIRF. AILIER, EHHEH
BZFIEEMREBAR driver="k8s/nfs"ZEX BT H KA.

MEZMTE#<json params>, UE— JSON Map &S EFIx. FKiIfEsimE PV
BENH options FERAYE, ESWENEXNSHE. I, 7 SetUpAt() FEREAILIE
2|, XNSEFIREIAEIET Pod BEBF. Namespace EroaidE (Metadata) .

TR T FERERIERASINSEGIR G, X MERI AT ARICIER D AR B 2R
7,

EXMIFh, BEERS T —ME8A shell IAR(EEERISSIL, ©XF “Mount i
ER" BRLIEEEE, WTFR:

45 H SRR
domount() { 52 A

MNTPATH=$1

NFS_SERVER=$(echo $2 | jq -r '.server')
SHARE=$(echo $2 | jq -r '.share')

mkdir -p ${MNTPATH} &> /dev/null

mount -t nfs ${NFS_SERVER}:/${SHARE} ${MNTPATH} &> /dev/null

if [ $? -ne © ]; then

err "{ \"status\": \"Failure\", \"message\": \"Failed to mount ${NFS_SERVER}:${SHARE} at ${MN1
exit 1

fi

log '{"status": "Success"}'

https://time.geekbang.org/column/article/44245 4/11



2018/10/31 B R] | SR HTKubernetes

exit o

ALAEE, & kubelet EEENEHIT “nfs mount <mount dir> <json params>" HY
FHE, XANBY nfs BUBIAR, FATLAEEM <mount dir>S#EE%| Volume fEEEHLRIB
%, BP: MNTPATH=

$<json params>

BYX=ASHZE, RMHAEREN—F, S8MEHNIT: nount -t nfs
MY ZUES CHAR

{NFS SERVER}:/${SHARE} ${MNTPATH}

FEFEE, HXA mount -t nfs B{ETRE, 1ReZB— JOSN 1&NRIFRFE, Lhan:
{ “status” : “Success” }, REISERAZE, MR kubelet, X2 kubelet #WNXKEAREE
BRI ME—{KIE.

(R EFMA, £ "Mount BER” , kubelet B9 VolumeManagerReconcile ¥=H{EFRERT—
X" BMERBVTIE, SRR
& = i A

kubelet --> pkg/volume/flexvolume.SetUpAt() --> /usr/libexec/kubernetes/kubelet-plugins/volume/¢
»

#iE: X1 NFS By FlexVolume BYZEESCER, EiXA GitHub FEE, m{RaNERE
FA Go 15545 FlexVolume fUiE, HBE—MEFHVGIFHURSE,

1R, ERIENEPKBIRENT, & NFS XEANERGFE, FATEERB T DEEE
HEWRIRE. LA, BAIEMAZESLY attach #0 dettach 27T,

Y, BiXtFR] FlexVolume SEI5Z0, E2XER, BFRMEADREA.

tban, IR Kubernetes IEHRY NFS fHAHEMLL, XA NFS FlexVolume #HE, thABES IS
Dynamic Provisioning (Bf: A& PVC Bt PV FIXINAY Volume) . BBIHRBRNEHR

E—1NE|JRY External Provisioner,

BN, FHAYREERIT mount BAERRHR, TIRESERM—LEHER., XWER, EEEH
17 unmount B{ERRHESMEERI, vJ2, LA FlexVolume FISEHIE, {RI&INEBIXLL(S
BHREE—TER, %% unmount BIRHEEE(EAA.
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ENRERTESZIER: FlexVolume SR HEHETHITIHRIER, R —IRTEMIZATE
fE. ATLA, ENMREEXLEEEEE—ME I LRIERSU4E, ZF2 unmount FRHERBEIE
HY,

XBEAA, FEAIFEE Container Storage Interface (CSI) XHFEZE. FBIRIERITFRIE
H5=.

BT, BRI — T REERRARISE _F50 CSI, Bl IekE—TCSI REHARRY
IR,

Hsr, @\IRimEXs FlexVolume RY#HA, {RRLZATLABER, BRIAER T, Kubernetes EBi@idE
EIEEESIERSEEANEENRE, TR TRNREESREA:

kube-controller-manager

Attach/Detach

Mount/Unmount

Mount/Unmount

-

—
—

External Persistent Storage
(AWS, NFS, Ceph ...)

FLER, ELAKRET, TieE FlexVolume, i£2 Kubernetes REBRIEMIZ &R, B
SChR ERENAE, (YUXE Volume BIEFA) “Attach ER” #1 “Mount ER" BIERIT
#. & Dynamic Provisioning iXtHINEE, BIASFMERBGRISRIE, MR Kubernetes X5
FEETEINRERY—ER D
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LT, CSIHRHARRNRITEE, BEEXA Provision ik, LK Kubernetes EERY—#R
DEEEEINE, NETRREMBLE, Mo T /I MRREE, XEAHEE Watch
API 50T Kubernetes B STZERXAIEME(L, Eban PVC BIBIE, KIVTEAREEE)
1E.

MIXLEEE, tbal “Attach BiER" #1 "Mount iEr" RIEMNE(E, SChr EHEEEEA
CSI fRf4kTenkAd.

XAt RES, HA LRI SRS ERER

kube-controller-manager

Csl

kube-scheduler External Components Custom Components
e Driver Registrar CSl Identity

External Provisioner = 5 SESEEs CSI Controller

External Attacher CSI Node

w_. External Persistent Storage
— (AWS, NFS, Ceph ...)

AILAEE, XEFBEBHRSZ T =NMRIZAI5NREM (External Components) , Bf
Driver Registrar, External Provisioner ] External Attacher, IIMAIIERM Kubernetes I

B 2R kAR o FEEIETRE,

FEFERIZ, External Components EAZ5MBAM, BIKIAR Kubernetes 1t XKF&F
HEIR,

mEFEAMNRNERD, HEFEHIWSIUDRKEIAY CSI @#F, — CSHEERE— 1T
H32, (BESLA gRPC RIGTRIIMEH = RSS (gRPC Service) , 73IMH{E: CSI
Identity, CSI Controller ¥ CSI Node,

Bk ARiHE—TIX=A External Components,

Hrh, Driver Registrar B4, REEHETME kubelet B (XATLAELC A, BalHiTsoH
WEEHEBSRET) . MEEMSEIE, Driver Registrar EEiEK CSI #H4AY Identity fRSS3k
SRBUEHE R,
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miExternal Provisioner B4, fREEAYIER Provision fE&. FEEMRSCEIE, External
Provisioner #50fr (Watch) 7 APIServer BBy PVC X%, ZH—4 PVC iEIERT, BERMER
CSI Controller gy CreateVolume 5%, A{REIEIIAL PV,

5, MRIFERNFERABRRMIVEE (EFRRE) NG, X—LHFEERAER
(BEBERIREIRSS) BY API REIEIXA PV FTiiAfi#E (ERIRE) 7.

g, BT CSIiEEREIMSITF Kubernetes Z4HMA, FRLATE CSI A9 API BRSEEE(FEH
Kubernetes EXAY PV 358, MESEHISEN —1EIEA Volume 358,

RTHERA, EAGHE, KSR Kubernetes BAGIZA(LESLEINUIE PV, 1B CSI BHYIEAR

HESSBIUE CSI Volume, BIRSHXDEER.

&e— " External Attacher B4, TzF=RAIIER "Attach fER" . EEARSIL E, BEh T
APIServer BB VolumeAttachment &I, VolumeAttachment 3452 Kubernetes fff
IA— Volume BJLUHEN “Attach ER" HIEERE, BREE F—RXEEARIFMAR,

—BHINT VolumeAttachment X35, External Attacher Fi<&iEH CSI Controller fRSZHY
ControllerPublish /5i%, TRAERXIMAY Volume BY Attach FER.

m Volume AJ "Mount fiER” , FHAJ/ETF External Components AFUERZ. = kubelet B
VolumeManagerReconciler I=HIfEIMEBERITEEHIT Mount 2/ERIEHZR, S@ET
pkg/volume/csi &, Bz CSI Node IR$S5SR Volume BY “Mount fHER" .

TESCPRER CSI fRGRIATIR, BfISFIX=1" External Components {EJ3 sidecar Z&5F0 CSI
HRFETER— Pod A, HBF External Components X CSI #E(FAIERIEEINEE, FRLUX
4 sidecar RIERE SRS

K, BT CSHEHRIE="z55: CSlldentity, CSI Controller #1 CSI
Node,

Hrh, CSI#&4AJ CSI Identity frSS, RERNINBEXNMEEABHIEE, WFATR:

B & #I4Chg
service Identity { R UM

// return the version and name of the plugin
rpc GetPluginInfo(GetPluginInfoRequest)
returns (GetPluginInfoResponse) {}
// reports whether the plugin has the ability of serving the Controller interface
rpc GetPluginCapabilities(GetPluginCapabilitiesRequest)
returns (GetPluginCapabilitiesResponse) {}
// called by the CO just to check whether the plugin is running or not
rpc Probe (ProbeRequest)
returns (ProbeResponse) {}

}
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MICSI Controller RSS, EXHINEXT CSI Volume (XFRZ Kubernetes EBRY PV) BUETRIE
O, tban: elEEFIMIER CSI Volume, XJ CSI Volume i#47 Attach/Dettach (£ CSI B, X4
EBAEHNULE Publish/Unpublish) , LAR3d CSI Volume i#17 Snapshot &, EIRYEOENX
WRFR7R:

ERIIANE

service Controller {
// provisions a volume
rpc CreateVolume (CreateVolumeRequest)

returns (CreateVolumeResponse) {}

// deletes a previously provisioned volume
rpc DeleteVolume (DeleteVolumeRequest)
returns (DeleteVolumeResponse) {}

// make a volume available on some required node
rpc ControllerPublishVolume (ControllerPublishVolumeRequest)

returns (ControllerPublishVolumeResponse) {}

// make a volume un-available on some required node
rpc ControllerUnpublishVolume (ControllerUnpublishVolumeRequest)

returns (ControllerUnpublishVolumeResponse) {}

// make a snapshot
rpc CreateSnapshot (CreateSnapshotRequest)

returns (CreateSnapshotResponse) {}

// Delete a given snapshot
rpc DeleteSnapshot (DeleteSnapshotRequest)

returns (DeleteSnapshotResponse) {}

AR, CSI Controller RFZEENMNXIRMEENHER R, BRI EHEEREEL
17, MEETF Kubernetes B Volume Controller §9i2%58, tBmiE/EF Master 15 =H9—30

b )2 f_"\

TERIZ, IEQD?E%E%UET;EE?EUE’\J%BH, CSI Controller [RSBHILIRERE, FA2
Kubernetes (BD: i@id pkg/volume/csi &#t CSIi5K) , M2 External Provisioner #
External Attacher, iXF4™ External Components, 33l@id 0T PVC 0
VolumeAttachement X35:, kiR Kubernetes #1T1ME.
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m CSI Volume FEMEBENLHITHIERIE, #ENXET CSI Node IRSZEME, W TFI:

SRS

service Node {
// temporarily mount the volume to a staging path
rpc NodeStageVolume (NodeStageVolumeRequest)

returns (NodeStageVolumeResponse) {}

// unmount the volume from staging path
rpc NodeUnstageVolume (NodeUnstageVolumeRequest)

returns (NodeUnstageVolumeResponse) {}

// mount the volume from staging to target path
rpc NodePublishVolume (NodePublishVolumeRequest)
returns (NodePublishVolumeResponse) {}

// unmount the volume from staging path
rpc NodeUnpublishVolume (NodeUnpublishVolumeRequest)
returns (NodeUnpublishVolumeResponse) {}

// stats for the volume
rpc NodeGetVolumeStats (NodeGetVolumeStatsRequest)
returns (NodeGetVolumeStatsResponse) {}

// Similar to NodeGetId
rpc NodeGetInfo (NodeGetInfoRequest)
returns (NodeGetInfoResponse) {}

EFEME, "Mount YER” 7£ CSI Node a9, 2H NodeStageVolume F1
NodePublishVolume BIMMEORRFEISLIIA, HESE F—RXEF, SAFRFANBX MR
HRIFIEARRISSIN ST,

g4 gt

1ICN=1

EARYER, BAREMARET FlexVolume F1 CSI X B E X FEEHII T IERE.,

gL BRI, 8T FlexVolume, CSIANRITEE, 1BEHAVEREMN "FMERAMR" |, ¥R T
Provision, Attach 1 Mount =/}E%. E, Provision &\ F "GIEM#E" , Attach &)

FEEHHEZEIEIL . Mount FHNTF "Bz ER LS, HEHE Volume UBEENBER
J:" .

87T CSl ffHZfE, Kubernetes REARSAIRIRIKTESS 28 X E (PV. PVC,
StorageClass, IXEEIEMANIE? ) FRTFRNANITE, BE—XIIET:
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o 4 AttachDetachController EE#{T “Attach” #2{ERt ( “Attach NER" ) , ©LfrL2
#17EI pkg/volume/csi BRH, 8i#E— VolumeAttachment X35, MifftA External
Attacher JEH CSI Controller 5589 ControllerPublishVolume J3i%.
¢ % VolumeManagerReconciler E&i#17 “Mount” #{ERS ( "Mount fiER" ) , BLhx
S HITEI pkg/volume/csi BR=F, EiEM CSI Node RSB AEIEH
NodePublishVolume /5iE&HJiEK,

LLE, #iE CS aH&ERANTIFRET .,

ET—RNEE, HEMF—Esti— CSI fFisfrI2siligiE.

&R

BRRIE, FRBEENENEZMN—GEUN, (FESMINERFANENE, BRETHEZEM
H=ER. (RESERMEEIAY, 1 Provision, Attach 1 Mount fYER, CSI R4EPTEEMIIPLL R
1EIS?

, BRBDEEEZRIAR—RIE.

RASHRAOKIT, RRIDIRETEE

it

WA EFRIFRE, RETFAAMEEE

BYESSFE )
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