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StorageClass J35:EPE]
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kind: StorageClass SIEER M

apiVersion: storage.k8s.io/v1
metadata:
name: do-block-storage
namespace: kube-system
annotations:
storageclass.kubernetes.io/is-default-class: "true"

provisioner: com.digitalocean.csi.dobs

B 7TiXA StorageClass, External Provisoner gie Rt HIIAY PVC BahgliEE PV, A&
ISR CS| #iEEIEHXA PV x3MAY Volume, IXIER CSI fKZ& Dynamic Provisioning
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SR UIME
tree $GOPATH/src/github.com/digitalocean/csi-digitalocean/driver SRS

$GOPATH/src/github.com/digitalocean/csi-digitalocean/driver
|— controller.go

— driver.go

|— identity.go

|— mounter.go

L— node.go

Hep, CSlldentity fR5SHISEIR, WUENIE T driver HRTHY identity.go SXHE,
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PR, ATHEEELLE Kubernetes 3582 CSI Identity RS, FAIFZESCE driver.go XIFE,
N—"MzHERT gRPC Server, 31RR7R:

RN T

// Run starts the CSI plugin by communication over the given endpoint

func (d *Driver) Run() error {

listener, err := net.Listen(u.Scheme, addr)

d.srv = grpc.NewServer(grpc.UnaryInterceptor(errHandler))
csi.RegisterIdentityServer(d.srv, d)
csi.RegisterControllerServer(d.srv, d)

csi.RegisterNodeServer(d.srv, d)
d.ready = true // we're now ready to go!

return d.srv.Serve(listener)

}
JLIES|, RERRSIFH gRPC Server jF A4S CSI, ERtalLAMESER External

Components iy CSI iE5K7T,

CSI Identity fRE, HREEMIEOL GetPlugininfo, BIREINFHEIXMNEHIEZFFIRA
5, WTAR:

#&E: CSI BNRSHEORE L—RXEFEENAT, RETLUEXEKREIE
A9 protoc 344,

S AR
func (d *Driver) GetPluginInfo(ctx context.Context, req *csi.GetPluginInfoRequest) (‘c51 Ge Jlug
resp := &csi.GetPluginInfoResponse{

Name: driverName,

VendorVersion: version,

}

Hrh, driverName A8, IER"com.digitalocean.csi.dobs", FrlAii, Kubernetes IE2iET
GetPlugininfo BUIR[EIE, FRIKFWRTE StorageClass BFEBAEEARY CSI 49,

&t CSI EXHHFRIRFBT "A DNS" 153,

5H9M—"GetPluginCapabilities #FAWMRBE, X MEORERIZEIXA CSI fEHRY "gen”
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5 (Z) - EREER) PRIBRAE.
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controller.go SZ{4EE,

FEL—RXEPREENEHED, XMRZEZLIAIHMZ Volume EIERIE
B9 “Provision YER" #0 "Attach MYER"

“Provision (YER" XMAYEL, 2 CreateVolume #0 DeleteVolume, EIHVEREE
External Provisoner, LA CreateVolume A, BRTEEZEU T~

B 2 il

‘IL{]
func (d *Driver) CreateVolume(ctx context.Context, req *csi.CreateVolumeRequest) (*c51.Cre;feVoI

volumeReq := &godo.VolumeCreateRequest{
Region: d.region,
Name: volumeName,

Description: createdByDO,

SizeGigaBytes: size / GB,

}
vol, _, err := d.doClient.Storage.CreateVolume(ctx, volumeReq)
resp := &csi.CreateVolumeResponse{

Volume: &csi.Volume{
Id: vol.ID,
CapacityBytes: size,
AccessibleTopology: []*csi.Topology{
{
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Segments: map[string]string{
"region":
s
¥
s
s

}

d.region,

return resp, nil

}

gJLAEE], XF DigitalOcean XHEHERAB =K, CreateVolume ZEMAVIRIE, FE2VEE
DigitalOcean SR¥FEIRSSHY API, BIEH—MFHES

(d.doClient.Storage.CreateVolume) , WISR{RERAVZEMSEEAIREFME (Eban Cinder,
Ceph RBD %) , MWNAMER(FHEXIERRIZETFHESRI AP,

M “Attach fYER" XJhzAYIEOR ControllerPublishVolume #0
ControllerUnpublishVolume, E1{iJAVEAEZE Z External Attacher, LA
ControllerPublishVolume 35|, BRIZEINTFA*:

SR

Ej 4
func (d *Driver) ControllerPublishVolume(ctx context.Context, req *csi.ControllerPublishVolumeRe

dropletID, err := strconv.Atoi(req.Nodeld)

// check if volume exist before trying to attach it

_, resp, err := d.doClient.Storage.GetVolume(ctx, req.Volumeld)

// check if droplet exist before trying to attach the volume to the droplet
_, resp, err = d.doClient.Droplets.Get(ctx, dropletID)

action, resp, err := d.doClient.StorageActions.Attach(ctx, req.VolumeId, dropletID)

if action != nil {

11.Info("waiting until volume is attached")
if err := d.waitAction(ctx, req.VolumeId, action.ID); err != nil {
return nil, err

}

}

11.Info("volume is attached")
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return &csi.ControllerPublishVolumeResponse{}, nil

}

gJLAEE], XF DigitalOcean 35, ControllerPublishVolume 7 “Attach fiER" HEMAY

T{F, VM DigitalOcean BY API, S IBIHEHEIZENFMES, EREHSERIEIM L
(d.doClient.StorageActions.Attach) .

Hep, FiEEHIEKPEY Volumeld FIEE. MELWL, EEREEEIT Pod B, NH
1B5KHAY Nodeld kiEE. XLeSE, #BR External Attacher RSB KAITEEIZREMN.

HEL—BNXETELMRNEL, External Attacher BIT{EREEE, 2iF (Watch) T—#b
#Z0Y VolumeAttachment g9 API 335, X APl SR FEFERUN TFIR:

RN

// VolumeAttachmentSpec is the specification of a VolumeAttachment request.
type VolumeAttachmentSpec struct {

// Attacher indicates the name of the volume driver that MUST handle this
// request. This is the name returned by GetPluginName().

Attacher string

// Source represents the volume that should be attached.

Source VolumeAttachmentSource

// The node that the volume should be attached to.

NodeName string

MIXMISRAVEMERL, [ERH AttachDetachController REEERN (X2, {RAILABEEH—
5 28 &537E (PV. PVC. StorageClass, IXUSZ|EENIE? ) FHHEERS) .

XMEHITERRIERER, EFMEE Pod FRXIRAY PV, EEMSIENBEN LAUEEIER, MM
REEBEZEEINHX PV i#1T Attach (84#& Dettach) #{E.

MiXAS Attach #2(E, £ CSI ARE, mEtliEH EmEmXEFE— VolumeAttachment X35, B
LAEE, Attach #Z{ERTRRI PV BUEZ=F (Source) . BEHIIEF (NodeName) | 7FfiEfH
#HEF (Attacher) , ERIX4 VolumeAttachment JIAII—EF5

M= External Attacher SBIFEIXEFN—NISKHBINZE, MATLASZENER
VolumeAttachment BRUIXLFES, 35— gRPC i53kiEH CSI Controller A9
ControllerPublishVolume 7%,

&a, HIHALYRE CSI Node RS T,
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node.go {4 E,

BB ERSRZEFE, kubelet 9 VolumeManagerReconciler 4@ A B EER
CSI Node RSS%5eRk Volume BY “Mount fER” .

I, EEMRAECIIA, X "Mount FER” BIRMBEESC S AL T NodeStageVolume #
NodePublishVolume XNz,

XENREESCHRSZIER . FEriEsE 28 BXE (PV. PVC, StorageClass, 1XE5Z[E
AiRE? ) PEENEY, NFHEURRISERE, B Attach BIEENLZfE, Bk
TEENLEN—MEREFELES. MET "Mount MER" |, HATEEZERIMXMES, A
EABEEEEEZ Volume WNIBENBER L.

£ kubelet B9 VolumeManagerReconciler #=F{EI A+, XFEEIED BIIY/EMountDevice
#0 SetUp.

Hrh, MountDevice #E, BiREEER T CSI Node BR5ZERY NodeStageVolume #[,
FREREN, XMNMEOER, FERIE Volume EBEN LI MNIEIERE, ARIEHEI—
MiEFTER (Staging BR) L.

X3F DigitalOcean 3Eix, B33 NodeStageVolume EORISLIN FF7R:

) ) =5V
func (d *Driver) NodeStageVolume(ctx context.Context, req *csi.NodeStageVolumeRequest) (*csi.Noc

vol, resp, err := d.doClient.Storage.GetVolume(ctx, req.Volumeld)

source := getDiskSource(vol.Name)

target := req.StagingTargetPath

if !formatted {

11.Info("formatting the volume for staging")

if err := d.mounter.Format(source, fsType); err != nil {
return nil, status.Error(codes.Internal, err.Error())
}

} else {

11.Info("source device is already formatted")

}
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if !mounted {
if err := d.mounter.Mount(source, target, fsType, options...); err != nil {
return nil, status.Error(codes.Internal, err.Error())

}
} else {

11.Info("source device is already mounted to the target path")

}

return &csi.NodeStageVolumeResponse{}, nil

}

gL EE], & NodeStageVolume FUSCIIE, FfiJEoET DigitalOcean B9 API 3REXZE! 71X
4~ Volume XJMAYIREEERIE (getDiskSource) ; #fE, FANEXMREBIVUHIEERIEIU
( d.mounter.Format) ; &f&, FEIHEBLHWEENEFIEERE T —MIEATEY Staging BR
(StagingTargetPath) T,

i SetUp #{EN<EA CSI Node BRS5H7 NodePublishVolume #:0. B 7 _LiAXIZEATFRLk
BTHE erElHdEEERT, A

sl

func (d *Driver) NodePublishVolume(ctx context.Context, req *csi.NodePublishVolumeRequest) (*cs!

source := req.StagingTargetPath

target := req.TargetPath

mnt := req.VolumeCapability.GetMount()

options := mnt.MountFlag

if I'mounted {
11.Info("mounting the volume")
if err := d.mounter.Mount(source, target, fsType, options...); err != nil {

return nil, status.Error(codes.Internal, err.Error())

}
} else {

11.Info("volume is already mounted")

}

return &csi.NodePublishVolumeResponse{}, nil

}

JLAER, EX—LLIAP, HINRFJEM—TIR(E, BD: & Staging BR, 48Ei=8E
Volume SSWAIBEFNER L.
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Volume BIBEN B REPEIEH TS, X Volume BEHBE RN 240" WIBOHSER
7.

S5, BHEEHTESREE, M XHRFAXRERFEIRS KR, il NFS 7 GlusterFS
%, BB — " NIN#EE "R%" FETREENL, Al kubelet £
VolumeManagerReconciler #Z=HIfEAF, BT MountDevice ##{EMEEHIT SetUp
E. FRLASFEANIFRR, BHARESLIL NodeStageVolume #2007,

AERET s CSl itz E, BAIMaILUEIX MEEFD External Components —fSEBEFTE,
B, HIIFERFE— DigitalOcean client IANFEZEFEFIRY Secret X5, W TAR:

R HINE

apiVersion: vl
kind: Secret
metadata:
name: digitalocean
namespace: kube-system
stringData:
access-token: "a@5dd2f26b9b9ac2asdas_ REPLACE_ME__ 123cb5dlec17513e06da"

ETR, BTBY—E<SHAILUE CSI AH-EREsk:

. - C ’/Qh%llﬁﬁ?-il
$ kubectl apply -f https://raw.githubusercontent.com/digitalocean/csi-digitalocean/master/deploy
»

XA CSIHEERY YAML XHRIEZERBWN TR (B, IFEENRTELHIE)

XM T

kind: DaemonSet
apiVersion: apps/vilbeta2
metadata:
name: csi-do-node
namespace: kube-system
spec:
selector:
matchLabels:
app: csi-do-node
template:
metadata:
labels:
app: csi-do-node
role: csi-do
spec:

serviceAccount: csi-do-node-sa

hostNetwork: true
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containers:
- name: driver-registrar

image: quay.io/k8scsi/driver-registrar:ve.3.0

- name: csi-do-plugin

image: digitalocean/do-csi-plugin:ve.2.0

args :
- "--endpoint=$(CSI_ENDPOINT)"
- "--token=$(DIGITALOCEAN_ACCESS_TOKEN)"
- "--url=$(DIGITALOCEAN_ API_URL)"

env:

- name: CSI_ENDPOINT
value: unix:///csi/csi.sock
- name: DIGITALOCEAN_API URL
value: https://api.digitalocean.com/
- name: DIGITALOCEAN_ACCESS_TOKEN
valueFrom:
secretKeyRef:
name: digitalocean
key: access-token
imagePullPolicy: "Always"
securityContext:
privileged: true
capabilities:
add: ["SYS_ADMIN"]
allowPrivilegeEscalation: true
volumeMounts:
- name: plugin-dir
mountPath: /csi
- name: pods-mount-dir
mountPath: /var/lib/kubelet
mountPropagation: "Bidirectional”
- name: device-dir
mountPath: /dev
volumes:
- name: plugin-dir
hostPath:
path: /var/lib/kubelet/plugins/com.digitalocean.csi.dobs
type: DirectoryOrCreate
- name: pods-mount-dir
hostPath:
path: /var/lib/kubelet
type: Directory
- name: device-dir
hostPath:
path: /dev
kind: StatefulSet
apiVersion: apps/vilbetal
metadata:

name: csi-do-controller

namespace: kube-system
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spec:
serviceName: "csi-do"
replicas: 1
template:
metadata:
labels:
app: csi-do-controller
role: csi-do
spec:
serviceAccount: csi-do-controller-sa
containers:
- name: csi-provisioner

image: quay.io/k8scsi/csi-provisioner:ve.3.0

- name: csi-attacher

image: quay.io/k8scsi/csi-attacher:v0.3.0

- name: csi-do-plugin

image: digitalocean/do-csi-plugin:ve.2.0

args :
- "--endpoint=$(CSI_ENDPOINT)"
- "--token=$(DIGITALOCEAN_ACCESS_TOKEN)"
- "--url=$(DIGITALOCEAN_API_URL)"

env

- name: CSI_ENDPOINT
value: unix:///var/lib/csi/sockets/pluginproxy/csi.sock
- name: DIGITALOCEAN_API_ URL
value: https://api.digitalocean.com/
- name: DIGITALOCEAN_ACCESS_TOKEN
valueFrom:
secretKeyRef:
name: digitalocean
key: access-token
imagePullPolicy: "Always"
volumeMounts:
- name: socket-dir
mountPath: /var/lib/csi/sockets/pluginproxy/
volumes:
- name: socket-dir

emptyDir: {}

JLEER], HMWER CSI BEERE—THEINM, BRIRER digitalocean/do-csi-
plugin:v0.2.0,

M#(1ERE CSI BEHRERRNE:

g—, @it DaemonSet TEE N EEBII— CSI G, & kubelet 124t CSI Node R
. XEEN, CSI Node [REBEEH kubelet BEi5EMA, FTLAEER] kubelet "—X—" #hER
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FREEHER, NEiHEE— Pod BAY CSI fH4752809 Identity BRZIRENE!.

FEIEE, BT CSIHEHEITE—ERE, A4 CSI Node fRZSE "Mount BiER" H4T
HOERIRIE, SChR LR AREDXNEE8H Mount Namespace By, a2, B{IEEFEHIT
HEBENNS, #BEBENL /var/lib/kubelet BRI IER.

FrLA, EREX DaemonSet Pod RYBTHE, FAIFEEICEHEENRY /var/lib/kubelet LA Volume Y
AliERuHE CSl R =sERERT, REIREXA Volume B9
mountPropagation=Bidirectional, BIFEXNREESEE, NMESHEXNTERTHEHTHE

%, @ StatefulSet HEE— PR LBBE—1 CSI #&f4, 79 External Components $2
{it CSI Controller JREZ. FrLL, {EJ9 CSI Controller fREZHSVEFEZE, External Provisioner ]
External Attacher IXFEMIMNEBEM, FUFRZELL sidecar BIATAISORERZRY CSI 4 E N ER
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{ReBEtFS, P4EAI=H StatefulSet AR Deployment Jz{TiX4™ CSI &HHR,

X2EA, BT StatefulSet BEMFUFAHRIMAIRGEN, FLAEY Pod WEHT, 278
(OEIRRRS, B): RAETERI—A Pod EILFHIRZIE, EASCIRHEHT— Pod,

M&EA ) _EmX A StatefulSet BY replicas IRE/9 1 B9IE, StatefulSet HiSHIR Pod #i
BRERAAHE, KZBBRERBE— CS| 4R Pod iZTEERFH. XX CSI iEEAIERESR
i, BXEE,

MESTXBNE—R, FIIFMELEN 71X CSI #EH3IRAY StorageClass (BP: do-
block-storage) , FRLMFE T RREEE N —/EIAHERIXA StorageClass #9 PVC BIE], &0
TR7R:

S AR

apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: csi-pvc
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 5Gi

storageClassName: do-block-storage

https://time.geekbang.org/column/article/64392 12/14



2018/11/2 BT | IR HTKubernetes
SRB_ IR PVC 183245 Kubernetes Zf5, {REIBEILATE Pod EBRSHBR{EREXA™ csi-pve SRIEHF
ANFET . X—EDER PV #1 PVC RS, BMARZERT

NSO

ESRXBYXEF, HLA— DigitalOcean B9 CSI #4441, FURDETHRE CSI FHFLIENR
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ENPIF, JF—1EBET CSI IFiEiEHRY Kubernetes SER iR :

LAFAET— PVC 25, {FEImZpERY StatefulSet BB External Provisioner 528, &t
SIBIREXA PVC BUitaEE, AR ERE— Pod BHY CSI #&{4AY CSI Controller fRSSHY
CreateVolume 7374, JREIZBHITNAT PV,

XAHE, 1Z171E Kubernetes Master T3 EAY Volume Controller, i@
PersistentVolumeController =#I1E A, AIUXXIFHEIEEHKAY PV #1 PVC, HBEZIEI=
BHRYZRRE— StorageClass. AfLA, BESEX—XY PV #1 PVC #xEfek, {# PVC #A Bound

R, BPEIET— 1 ERERLA PVC Y Pod, FEIXA Pod #iEEESEEZITEEN A

. XAH&E, Volume Controller B9 AttachDetachController #E#l{ER =&, LA PVC

SIRZAY Volume, FE#H; Attach ZEITEFEAL A £, FrLA, AttachDetachController el5E—
VolumeAttachment XJ5, XMXSIET 7 EEH A FOEFCERY Volume BRI,

1X#E, StatefulSet BBRY External Attacher 28, Fi=RIFZEIX VolumeAttachment Y&
L. T2, EMSERXNTRENBEENF Volume B, ARR— Pod B/ CSI #5
1489 CSI Controller fE5ZHY ControllerPublishVolume 753%, Bk “Attach fER” .

FRSIERGE, IETEBEN A £ kubelet, Fi£i@id VolumeManagerReconciler #5544
B3, RMIFIEEN LB Volume XN HIFIEIRE (ELUIHE) BE# Attach Z 7HEA
REFERT. T& kubelet iRERAR—aBEN LAY CSI #H4AT CSI Node ARSSHY
NodeStageVolume # NodePublishVolume /5%, XA Volume Y “Mount fHER" .

Elt, —PNEENFAM Volume HIBIBFIIEERIEMERT .

IU\ ;

IHIFRIEIRE FlexVolume #1 CSI #&4RYMAE, Dr— MM ARHRIZAER FlexVolume, +4
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