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o GCP:Google Kubernetes Engine(GKE)

o AWS:Amazon Elastic Container Service for
Kubernetes(EKS)

o Azure:Azure Kubernetes Service(AKS)
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o Raspberry Pi 3 Model B x3

o VIkDI7
o Raspbian: Stretch Lite

o Kubernetes: +1H-6

m  32bitTOEMEIZNT HY

m release-1. 11T SV FDwEFREE LR
o etcd: 3.3.8
o Flannel: 0.10.0

o CNIZFS454>2:0.7.1
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o 15HB MDA (master)

o etcd, kube-apiserver, kube-scheduler, kube-controller-manager
o 3LIZ5E (node)
o  Docker, kubelet, kube-proxy, Flannel
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o swapDENIL
o  $sudo systemctl disable dphys-swapfile.service
e CgroupMDZRTE

o /boot/cmdline.txtIZ"cgroup_enable=memory cgroup_memory=1"%3B3iC
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e Kernel#64bitCEJLRLET
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e Google Cloud Platform® Compute Enginez #I|
o TL2HBATJ:nl-standard-96

o CPU:96a7

o AE!:360GB

o Preemptible VMTERL! (1/4<5LY)
e OS: Ubuntu 18.04 64bit

o F4AZ%:SSDPD 100GB

= $0.983/hour x $J2FfE = 220
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E JLK - Kubernetes

S sudo apt update

S sudo aptinstall -y docker.io make

$ sudo usermod -a -G docker ${USER}

S git clone https://github.com/kubernetes/kubernetes.git

S cd kubernetes

S git checkout release-1.11

S make release # output/release-tars/kubernetes-server-linux-arm.tar.gzIzHEHEN TLVS

(FRERFREI=%945%, T4 RV E&E=#70GB)
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E JLF - Kubernetes i)

$ sudo apt update

$ sudo snap install --classic go

$ go get -u github.com/jteeuwen/go-bindata/...

$ sudo apt install gcc-arm-linux-gnueabihf

$ git clone https://github.com/kubernetes/kubernetes.git

$ cd kubernetes

$ git checkout release-1.11

$ make all WHAT=cmd/kubectl KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm

$ make all WHAT=cmd/kube-apiserver KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm
$ make all WHAT=cmd/kube-scheduler KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm
$ make all WHAT=cmd/kube-controller-manager KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm
$ make all WHAT=cmd/kube-proxy KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm

$ make all WHAT=cmd/kubelet KUBE_VERBOSE=5 KUBE_BUILD_PLATFORMS=linux/arm
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EJLE - etcd

$ sudo snap install --classic go

S git clone https://github.com/coreos/etcd.git

$ cd etcd

S git checkout v3.3.8

S GOOS=linux GOARCH=arm ./build # bin/{etcd,etcdctl}lzmtE=HENTLVS

2% Building etcd
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https://coreos.com/etcd/docs/latest/dl_build.html

EJLE -flannel

$ sudo snap install --classic go

S sudo apt install gemu-arm-static

S git clone https://github.com/coreos/flannel.git

S cd Flannel

S git checkout v0.10.0

S make gemu-arm-static # ¥0xE JLEED#

S make dist/flanneld-arm # dist/{flanneld-arm}icitEHEN TS

2 Building flannel
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https://coreos.com/flannel/docs/latest/building.html

EJLE-CNITS5 1>

$ sudo snap install --classic go

S git clone https://github.com/containernetworking/plugins.git
S cd plugins

S git checkout v0.7.1

S GOOS=linux GOARCH=arm ./build.sh # binLl FizaitEtHEh T3
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2.
3.

& 2 %Raspberry PilZBxi%
kubernetes-server-linux-arm.tar.gzz &
Jusr/bin/LL FIZKubernetes, etcd, flannel D /N1 F ) Z#E &

(systemdDUNit 77/ L -EREIT7MILEERE)
o BFEF:FH[EITIZEL = Qiita, Kubernetes , eted, flannel (FBEIED 1=, —EpZHRE )

4. [opt/cni/bin/LLFIZCNITSHO A2 DN F ) EERE
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https://qiita.com/yaemonsan/private/6d1b1063ed97ef5f62a4
https://github.com/kubernetes/contrib/tree/master/init/systemd
https://github.com/kubernetes/contrib/blob/master/ansible/roles/etcd/files/etcd.service
https://github.com/kubernetes/contrib/blob/master/ansible/roles/flannel/templates/flanneld.service
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v 7w - master
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master: 5 B ZE &

NHXEXAANFESE(Z, easyrsaCHCERDIIAZEEHIT
e Master®Cluster IPILHERIFTHLMGELY (E5£10.0.0.1)
o Y TEFEIAZEIL /etc/kubernetes/tls/IZF& &)

fes8: {ca,server}{crtkey}WNEFHEINTLVNBZ &
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https://kubernetes.io/docs/concepts/cluster-administration/certificates/

master: etcd

%X TE 1B NN (Jetc/etcd/eted.conf)
ETCD_UNSUPPORTED_ARCH=arm
ETCD_LISTEN_CLIENT URLS="http://0.0.0.0:2379"
ETCD_ADVERTISE_CLIENT URLS="http://0.0.0.0:2379"

FEER: etedctl cluster-health’G‘Ii—tJ“?ﬁIL\:t
' cdct | cluster-health
0hch2 16 4* MJ k= |[~1|7£|| zot healthy result from http:/70.0.0.0:2379

n;.‘_-; _I_H )
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master: kube-apiserver

TE 21BN ZF (Jetc/kubernetes/apiserver)

JL

X

e --insecure-bind-address=0.0.0.0

e -service-cluster-ip-range=10.0.0.0/16

e -—client-ca-file=/etc/kubernetes/tls/ca.crt

e --tls-cert-file=/etc/kubernetes/tls/server.crt

e --tls-private-key-file=/etc/kubernetes/tls/server.key

HETLHE (/etc/kubernetes/config)
e --master={master®IP}

FEER: kubectl get nodesTIS—MELNZ & (R 1L04H)

S kubectl config {set-cluster, set-context, use-context}Hh L E
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master: kube-apiserver

D. Takahashi, Future University Hakodate



master: kube-apiserver
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master: kube-apiserver

D. Takahashi, Future University Hakodate 53



master: kube-scheduler

HEER: systemctl status kube-scheduler (]2E1#E LIXSKIEEF V)
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master: kube-controller-manager

1

=X EZ BN (/etc/kubernetes/controller-manager)
e --service-account-private-key-file=/etc/kubernetes/tls/server.key

HERR: systemctl status kube-controller-manager (f2E1#& LIXSKITEF V)
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7 v7: node
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node: Docker

curl -sSL https://get.docker.com | sudo shTA A k—JL

% T 21BN (/lib/systemd/system/docker.service)
e --exec-opt native.cgroupdriver=systemd

sz dockermfo’CCgroup Drlverb\systemdl f&o'CL\é_&
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node: Docker

iner Engine

et firewalld.service

zinfinity
zinfinity

zinfinity

zon-failure

Instal |
=multi-us
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node: flannel

EXTEZ 1B (/etc/flanneld/flanneld)
e --etcd-endpoints=http://{master-ip}:2379
e --etcd-prefix=/kubernetes/network

O UREEST
$ etcdctl set /kubernetes/network/config
{"Network": "10.0.0.0/16", "Backend": {

"Type": "vxlan" } }

D. Takahashi, Future University Hakodate

/etc/cni/net.d/10-flannel.confZFERL
{

"name": "podnet”,
"type": "flannel”,
"delegate": { "isDefaultGateway": true }

}

BEEZ: /var/run/flannel/subnet.envh®
ELLIEREN TNV E
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node: flannel

10.0.0.0/167, "Backend :
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node: kube-proxy

BERR: systemctl status kube-proxy (RE2&1#% LIESKIFEF v Y)
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node: kubelet

kubectlM5E&EEZ T AR—F
$ kubectl config view > /etc/kubernetes/kubelet.kubeconfig

%X TEZ 1B NN (Jetc/kubernetes/kubelet)
--address={0.0.0.0 or EAT 51 2—TT/ XD IP}
--network-plugin=cni

--cni-conf-dir=/etc/cni/net.d

--cni-bin-dir=/opt/cni/bin

—cluster-dns 1.1.1.1, 8.8.8.8 # # L7 DNSH—/\ZI5F

fERR: kubectl get nodesD#E R (Zmaster1 B DHMIBRSN TS
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node: kubelet
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Nginx®D7 784

kubectlm™5NginxzET 704
$ kubectl apply -f https://git.io/fwlG9

#e82: kubectl get all -o wide Tservice/nginx-svcDIPER—EHEFEL, T5OYT
TIOEALTHS
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https://git.io/fwlG9

Nginx®T7 7804

¢ -t https://git. io/TwlGY

I | r—'-d' e J
ct| get all -o wide
READY STATUS RESTARTS  AGE
d-dkn8s 171 Running 0 Bs
d-6crbj 171 Running 0 bs

|--L[,J._TEF 15 EXTERNAL-IP

! DESIRED  CURRENT ~ UP-TO-DATE

dep | oyment . apps/nginx-dep 2 Z i 2

DESIRED  CURRENT  READY

D. Takahashi, Future University Hakodate
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NE i nx

CONTAINERS

Ng inx

1

IMAGES
nginx:

IMAGES

nginx:

2

1

13
SELECTOR

NEinX,

app-=

SELECTOR

app=ng inx

[:- O
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%) kubernetes
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_ CTCldfangmof=C&ED—ER

o FMBIZAMICLT. BFICUSRFZRESNLGNELIITT S

e LoadBalancert>PersistentVolumes(FIRIEZ EICEENNDE
o MetallLB, RookZ; & %I FH AT &E

e Raspberry Pi 3B+IX B #RLANMGbEIZZE R

e kube-dnsé&hDashboard&h

o [DALIRRIZEH TS, | etedetl v3ALIEE, EHEEDTE
o ETCDCTL_API=2%DIF75Z&T. BRI ERDOTURBIR M

m f5l: etcdctl cluster-health — etcdctl endpoint health
] etcdctl set xxx xxx — etcdctl put xxx xxx
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References

e Kubernetes The Hard Way
o 3HREZvX>%[Kubernetes DI ANY—/N\(E1H “HA/IN—I—Ix bk

JEL"
e C(Creating a Custom Cluster from Scratch
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https://github.com/kelseyhightower/kubernetes-the-hard-way
https://developers.cyberagent.co.jp/blog/archives/14721/
https://developers.cyberagent.co.jp/blog/archives/14721/
https://kubernetes.io/docs/setup/scratch/

Q&A

D. Takahashi, Future University Hakodate

73



