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£ BAEME . OpenYurt &M TH WAL ERG], HFROFEL RS TER
B A R EE B I 2 B A /M S IR X 4 B BT SR BRI L Sz A B DA A
IR BRI T 1) 22 A R SR A PR IBUR R
OpenYurt B MM HE W&iadE, LG 1. HERTEAWTIL
MRF R
o PREFIFAENT kubernetes: FRIUEXTJRZE kubernetes API H5E 4%, #ILXS ku-
bernetes 15 iUN FH AE fim o 17 BRI — 28 i 0 26, SR St B & B RO
B R
o LEEH: AL T —ANTH, WA HIEANL kubernetes F v “edge” Hl
¢4, 1M H OpenYurt ZHAFREIGEIEAILED AR H AL,
o WRER: AT ZIB M EENLE], B AT, AT RIS SRR A
A Z B0
o = FEIK: OpenYurt A LURZ 5 M B AL /A 3t = kubernetes JR55H .
OpenYurt SEHZ HL1D 5N HIE P A B, Bl =8 —A4 kubernetes 715 fi
PRT RAED G () 2 AN G fle RGN S E S TR R, RvFE T2
2 N HFER AT kubernetes 19 £ 5P EFE . OpenYurt 221K 3.13F 7, HEZEHAMH
LT LA

Cloud Yurt Controllers
Node Controller

Kubernetes

D
APIServer Unit Controller

Tunnel Server

Edge Edge Node
‘ YurtHub
| Kubelet R N N
[T S | Uni 1
[Other Addons B Unit 2
Cert.Mgmt N N N
Offline Data,

3.13 OpenYurt 224



@ YurtHub: —AT a5 852, 1E4 kubernetes T a5 #EF2 (41 Kubelet.
KubeProxy. CNI #fiff45) 1 stift fr0 B EEILZ M A HAE i T 2247 kuber-
netes T g ST HERE AT REDT I A BURAPIRAS . WA iR AR, IXLEF 4
BERE AT AAE 9 o5 B IR

@ Yurt #H S EEEE: HXANFE R LGERG], S s ES,  any aE)
an B TR A CHKE R AT

® Yurt FEIEMR ST AT & FAEDERAE R MG K EIE1TH) TunnelAgent 57
PR, SEIUAE = AR P A E RS Intranet (RFRAT) WAL f2 (RIS 22 4 1)
WX 2515 1]
GitHub: https://github.com/alibaba/openyurt.

3.3 F&RNMHSS

3.3.1 EHWFLIME
NOTE R E T M) T8, AR RSB T BT KA.
KubeEdge & Z8E =0 FHPAD LSk &, HFERERLE 3.1. T =uE
MG Y PRURAD, DRI B T BRI P A7 A 25 2 )
% 3.1 KubeEdge F&IfiE

OS hfiZ CPU &E H7F/GB BRAE/GB
Z Vi Ubuntu 16.04 64 bit Intel®Core™ i7-8700 8 20
%35 1 Ubuntu 16.04 64 bit Intel®Core™ i7-8700 2 10
%% 2 Ubuntu 16.04 64 bit Intel®Core™ i7-8700 2 10

H RIS #5847 Azure ToT Edge HIHRVE RS NFIZE: R ARG hfdakTid ™
1 Azure IoT Edge Runtime MR, 58432, JHRML T R PAa; K2
AT, BE MK EE K C AR IZ1T TR S Azure 10T Edge fE BNz
ITIE, FHRAE RS LA S BRI AL F % P 5 E RGUHILAC . A IEAT Azure
IoT Edge MI#1E 242 Ubuntu Server 16.04, WfE N 4GB, Hi#L{EfEAE N 20GB.

3.3.2 KubeEdge #B25%fIF %

KubeEdge 2244738 =455, 3l = 1. v =M. 2% 0757 2= b3 ATC B A L
. TR, BN 5 TISATAG NS NG %, WAuIsIT S Milg k%,
el s . i E. KubeEdge 4470 N mvm A A S ZH A, = v A E45
CloudCore. Admission Webhook, ‘EAITH#ELE kubernetes MERE /12 b, AILLEAT
TEAEAA kubernetes £E#EH; 1HZMIZH/4 45 EdgeCore MF N %) Mappers, F i,
Mappers i 5 N %k %, EdgeCore H 3TN H 5&&E . HHl, KubeEdge
HIRRA CLE B 2 v1.3. A5 LA KubeEdge v1.1 N, F4HiHi# KubeEdge 45 #E,
e — s pl, fiESE,



WIGRCE MR

o Ui master: Ubuntu 16.04 64 bit, F /4~ k8smaster, IP 4 192.168.137.131.
o %% slavel: Ubuntu 16.04 64 bit, F /" 44 k8slavel, IP SN 192.168.137.132.
o %35 edge: Ubuntu 16.04 64 bit, F /" 4N edge-node, IP 4 192.168.137.133.
KubeEdge #5240~ 4044

o nifi: dockery kubernetes FE#EF1 KubeEdge z Uiif% Lo .

o W% uH: docker. mqtt il KubeEdge 14 %5 umt% O,

1. # 3£ kubernetes % ##

]

1) &% docker
docker s&2—"MHT I & KAMNEITNHBREFRFIBCE & FIH docker P AZ S
WA R EACHD,  wT DU 25 9 D ARHS B 2 5 AR IS A TARHS 2 (8] Y A IR »

[ ]
‘# apt-get install docker.io ‘
l |

i /etc/docker /daemon.json A

# cat > /etc/docker/daemon.json <<-EOF
{

"registry-mirrors": [
"https://a8qh6yqv.mirror.aliyuncs.com",
"http://hub-mirror.c.163.com"

1,

"exec-opts": ["native.cgroupdriver=systemd"]

EOF

HA, registry-mirrors BRI A HdE .
#H )3 docker, #F cgroup:

# systemctl restart docker

# docker info | grep -i cgroup

Cgroup Driver: systemd

2) master E£#1EE kubernetes
(1) KM swap.
Yul Jetc/fstab UM, VEFE swap X HEERIIAT, FIATUL N drd:

# swapoff -a

(2) ¥shn kubernetes [ P45 I 5 5.

# apt-get update && apt-get install -y apt-transport-https
# curl https://mirrors.aliyun.com/kubernetes/apt/doc/apt-key.gpg | apt-key add -




# cat << EOF >/etc/apt/sources.list.d/kubernetes.list

deb https://mirrors.aliyun.com/kubernetes/apt/ kubernetes-xenial main
EOF

# apt-get update

(3) %% kubeadm £ T H..

# apt-get install -y kubeadm kubectl kubelet kubernetes-cni
LA A
# apt-get install kubeadm=1.17.0-00 kubectl=1.17.0-00 kubelet=1.17.0-00

Hr, kubeadm FI1ESI SEHFI M4, kubectl F{Ear24T LE, kubelet /FNTE
LR AT A LA BT A, PATEWES) pods AR BRIEME. #2325,
kubelet B:f% )L FF B3 —IR, EFE crashloop H44F kubeadm 154 .

(4) FREGHE P 75 BB AR A

PAT U N iy 2 AT IR AUB R 81 3R

# kubeadm config images list

kubeadm Pt & HA45IFRWE 3. 14178

root@k8smaster : /home/k8smaster# Kkubeadm config images List
WO527 23:59:18.623656 5474 version.go:101] could not fetch a Kubernetes version from the internet: unable to get URL "https://d
1.k8s.io/release/stable-1.txt": Get https://storage.googleapis.com/kubernetes-release/release/stable-1.txt: net/http: request canc
eled while waiting for connection (Client.Timeout exceeded while awaiting headers)
We527 23:59:18.623739 5474 version.go:102] falling back to the local client version: v1.17.0

23812 5474 validation.go:28] Cannot validate kubelet config - no validator is available

23833 5474 validation.go:28] Cannot validate kube-proxy config - no validator is available

.gcr.io/kube-apiserver:v1.17.0
.gcr.io/kube-controller-manager:v1.17.0
.gcr.io/kube-scheduler:v1.17.0
.gcr.io/kube-proxy:v1.17.0
.gcr.io/pause:3.1

.gcr.io/etcd:3.4.3-0
.gcr.io/coredns:1.6.5

3.14 kubeadm FCE=1&%FE

(5) FrHUEAZ A
VIUEAE kubernetes B, 75 EHCE A B =55 G, i BIA pullk8s.sh:

images=(

kube-apiserver:v1.17.0
kube-controller-manager:v1.17.0
kube-scheduler:v1.17.0
kube-proxy:v1.17.0

pause:3.1

etcd:3.4.3-0

coredns:1.6.5

)

for imageName in ${images[@]} ; do

docker pull registry.cn-hangzhou.aliyuncs.com/google_containers/$imageName

docker tag registry.cn-hangzhou.aliyuncs.com/google_containers/$imageName k8s.gcr.io/$imageName
docker rmi registry.cn-hangzhou.aliyuncs.com/google_containers/$imageName

done




PAT AL IR -

# chmod +x pullk8s.sh
# bash pullk8s.sh

(6) T# flannel %1% .
flannel &M% A kubernetes %€l ) = JZ W2 ok 5 &, 18 DIOK I AR LAt I g 3t
R — NSRS TP Hubk g BN EE ) F A TR A 2 s E LSS )

# docker pull quay.io/coreos/flannel:v0.11.0-amd64

(7)) #IEE4L kubernetes.

# kubeadm init --pod-network-cidr=10.244.0.0/16

EFE—A Pod MM INZEAE, FHEIRUEE & 7 2 F kubeadm init A& AT S,
FRAR BRI = 7 3w, 75 ZH —-pot-network-cidr B NFF & THRALRT I{E . k8s ¥
AN 3157

root@k8smaster: /home/KubeEdge/src/github.com/kubeedge/kubeedge/cloud

bootstrap-token] configured RBAC rules to allow certificate rotation for all node client certificates in the cluster

[
[bootstrap-token] Creating the "cluster-info" ConfigMap in the "kube-public" namespace
[kubelet-finalize] Updating "/etc/kubernetes/kubelet.conf" to point to a rotatable kubelet client certificate and key
[addons] Applied essential addon: CoreDNS
[addons] Applied essential addon: kube-proxy
Your Kubernetes control-plane has initialized successfully
To start using your cluster, you need to run the following as a regular user:
mkdir -p $HOME/.kube
sudo cp -i /etc/kubernetes/admin.conf SHOME/.kube/config
sudo chown $(id -u):$(id -g) SHOME/.kube/config
[You should now deploy a pod network to the cluster.
Run "kubectl apply -f [podnetwork].yaml" with one of the options listed at:
https://kubernetes.io/docs/concepts/cluster-administration/addons/
Then you can join any number of worker nodes by running the following on each as root:

kubeadm join 192.168.137.131:6443 --token eqzgwt.cfezvasbw2f3qle7 \
--discovery-token-ca-cert-hash sha256:99ebd94686f400fb2bac1dbede9cee4f88c481d3d9a0da38f9da992400f30619

3.15 k8s #IRILEIN

kubeadm init & AT — RIITEC A, DAHHCRHLES & 471217 kubernetes. X4
ToAS 2 o fix 25 FEAE AR R BT IR H o S8)5 , kubeadm init T #FH % 2E cluster control
plane 44

WHESe~, Eil admin.conf SXAFRYSHTH P AN HZ T, PLSCHFEE root H iz
1T kubectl,

# mkdir -p $HOME/.kube
# sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
# sudo chown $(id -u):$(id -g) $HOME/.kube/config

token H]T control-plane i 5 fll joining 55 & 2 [8] FIAH B B 43 B8IE » token [N 283
ZIRE, BONAEATIA token M NERH] LA R AEFF A INZ L 58 UE 59 /(. kubeadm token
AR LA AR token.



(8) #B%#% flannel.
LAHE5E master TG, BATAMEE (kubectl get nodes) , RILT A HPIRE N
Noready, ItHTH flannel BT MZSECE .

# kubectl apply -f https://raw.githubusercontent.com/coreos/flannel/master/Documentation/kube-
flannel.yml

3) BLE node T

(1) HTHIHES

B HAHE S TAE R

o %% kubeadm;

o I# flannel #1%;

o BN /etc/kubernetes/admin.conf SCAFE il F node 17 i [ /etc /kubernetes/
H%.

(2) IMAEERE.

PAT AT I R, S5 R 3,167

root@kSSLavel Jhome# kubeadm join 192.168.137.131:6443 --token eqzgwt.cfezvasbw2f3qle7 \
-discovery-token-ca-cert-hash sha256:99ebd94686f400fb2bacidbede9cee4f88c481d3d9a0da38f9da992400f30619

woo@; ©1:30:33.416651 1106000 join.go:346] [preflight] WARNING: JoinControlPane.controlPlane settings will be ignored when control-pl

ane flag is not set.

preflight] Running pre-flight checks

preflight] Reading configuration from the cluster...

[preflight] FYI: You can look at this config file with 'kubectl -n kube-system get cm kubeadm-config -oyaml

kubelet-start] Downloading configuration for the kubelet from the "kubelet-config-1.17" ConfigMap in the kube-system namespace

[kubelet-start] Writing kubelet configuration to file "/var/lib/kubelet/config.yaml"

[kubelet-start] Writing kubelet environment file with flags to file "/var/lib/kubelet/kubeadm-flags.env"

[kubelet-start] Starting the kubelet

[kubelet-start] Waiting for the kubelet to perform the TLS Bootstrap...

This node has joined the cluster:
* Certificate signing request was sent to apiserver and a response was received.
* The Kubelet was informed of the new secure connection details.

Run 'kubectl get nodes' on the control-plane to see this node join the cluster.

3.16 node T EMABIY

4) IJF kubernetes 5&f
7E master 1 AT kubectl get nodes B iE AURES .
Wl 3.7, P EHLEE CA Ready HRZS, kubernetes ZEHESE Al

root@k8smaster: /home/KubeEdge# kubectl get nodes
STATUS ROLES AGE VERSION

Ready > 34m v1.17.0
k8smaster Ready master S5h53m vi.17.0

3.17 k8s ZPERIN

2. %% KubeEdge

1) KubeEdge ME S
(1) GEEERE S H %,

[

| # mkdir /home/KubeEdge
‘# cd /home/KubeEdge
i

# mkdir cloud edge certs yamls src




cloud F edge SCAIE 50 AT T 1 2 i AN 32 S 22 BRI SO, certs A7 TR BRI UE
F, yamls fF/RACE LM, sre A7URRY

(2) golang HIHHE .

o T3 golang, J##EH]/usr/local.

o ININAEIAL & .

TE ~/.bashre AR JEAHIN:

# vim ~/.bashrc
export GOPATH=/home/KubeEdge
export PATH=$PATH:/usr/local/go/bin

TRAFJG AT source ~/ bashre fr 24240, AT go version 2 5uilk.
(3) F#{ kubeedge J5fi,

[
‘# git clone https://github.com/kubeedge/kubeedge.git $GOPATH/src/github.com/kubeedge/kubeedge

(4) KM gee & 15223,
RN LB LEET geco HUL T A RIA:

# gcc --version

(5) #%FF kubeedge WA .
kubeedge v1.1.0 Fl1 kubeedge v1.2.0 LA IR A% 77 :0F — 25X 5, clone T3k

A EEAE v11.0 7, BeAb T EAERAY) 3] v1.1.0.

# cd $GOPATH/src/github.com/kubeedge/kubeedge/
# git tag
# git checkout v1.1.0

(6) Yz o

# cd $GOPATH/src/github.com/kubeedge/kubeedge/

# make all WHAT=cloudcore

AR 3k cloudcore AL T cloud H%. E#il] cloudcore FlfE— H I &
A (conf HE) FIFE TR H .

# cp -a cloud/cloudcore $GOPATH/cloud/
# cp -a cloud/conf/ $GOPATH/cloud/

(7D kIS .

# cd $GOPATH/src/github.com/kubeedge/kubeedge/

# make all WHAT=edgecore




