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4.12 4.12 éŻĘç¿d’åd’Űèő£éŮő . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

i
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8.3 8.3 èţĎæžŘèőřå¡Ţ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
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8.6 8.6 ClusterIP çśżåd̄ŃçŽĎ service . . . . . . . . . . . . . . . . . . . . . . . . 59
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14.6 14.6 rolebinding äÿŐ clusterrole . . . . . . . . . . . . . . . . . . . . . . . . . 107
14.7 14.7 RBACæŐĹæİČ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
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17.2 17.2 ServiceåĹŻåżžè£ĞçĺŃ . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
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17.5 17.4 éćĎéĂL’åŻăçt’ă . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
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23.5 23.5 çőĂå Ţä¡£çŤĺ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
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• äÿL’ éŻĘç¿d’éČĺç¡š
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– 4.8 æĺąæŃ§ service èćńåĹăéŹd’
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– 4.14 è£d̄åĚě POD åőźåŹĺ
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– 5.6 create åĹŻåżž
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– 7.2 DeploymentæŐğåĹűåŹĺ
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– 8.1 Service åůěä¡IJæĺąåijŔ
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– 10.3 èŁĆçĆźå ŸåĆĺ
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– 13.1 çŤĺæĹůçŽĎçśżåd̄Ń
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– 13.7 å§žäžŐ token èőd’èŕĄ
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– 17.5 äijŸéĂL’åĞ¡æŢř
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– 19.2 qos èt’ĺéĞŔçőąçŘĘ
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• äžŇå ĄäÿL’ ETCDèŕęèğč
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– 24.1 æÿĚçŘĘéĂĂåĞžçŁűæĂĄçŽĎåőźåŹĺ
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CHAPTER 1

äÿĂ KubernetesæęĆè£ř

1.1 1.1 åőźåŹĺçijŰæŐŠåůěåĚů

• docker åőŸæŰźçijŰæŐŠåůěåĚů

docker compose # å ŢæIJžçijŰæŐŠåůěåĚů
docker swarm # åřĘåd’ŽåŔř docker
→˓æŔŘä¿ŻçŽĎèőąçőŮèţĎæžŘæŢt’åŘ́LçŽĎæŐěåŔčïijŇéŽŔåŘŐ docker compose
→˓çijŰæŐŠçŽĎæŮűåĂŹåŔłéIJĂèęĄéİćåŘŚè£ŹäÿłæŢt’åŘ́LçŽĎæŐěåŔčè£ŻèąŇçijŰæŐŠåřśèąŇïijŇæŮăèőžæŐěåŔčäÿŃæIJL’åd’ŽåřŚäÿłäÿżæIJžãĂĆ
docker mechine # åřĘäÿĂäÿłäÿżæIJžǻLİåğŃåŇŰäÿžäÿĂäÿłèČ¡åd’§åŁăåĚě
→˓docker swarm éŻĘç¿d’äÿ çŽĎéćĎç¡őçĺŃåžŔ

• mesos IDC æŞ ä¡IJçşżçż§

IDC æŞ ä¡IJçşżçż§ïijŇèČ¡åřĘäÿĂäÿł IDC
→˓æŔŘä¿ŻçŽĎçąňäżűèţĎæžŘïijŇçż§äÿĂèřČåžęåŠŇǻLĘéĚ ïijŇåőČåŔłæŸŕäÿĂäÿłèţĎæžŘǻLĘéĚ åůěåĚůïijŇéİd̄èČ¡åd’§çŻt’æŐěæL’ŸçőąåőźåŹĺçŽĎïijŇæL’ĂäżěåőČæŔŘä¿ŻäžĘäżěäÿłèČ¡åd’§çŻt’æŐěçijŰæŐŠæąĘæd̄űïijŇmarathonãĂĆ

• kubernetes

çŻőåL’ æIJĂæţĄèąŇçŽĎåőźåŹĺçijŰæŐŠåůěåĚů,åÿĆåIJžå ăæIJL’çŐĞæIJĂéńŸ

1.2 1.2 kubernetes

kubernetes æŸŕåÿŇèĚŁèŕ ïijŇç£żèŕŚè£ĞæİěæŸŕïijŽèĹţæL’ŃçŽĎæĎŔæĂİïijŇåőČçŽĎåŐ§åd̄ŃæŸŕèřůæ ŇåĘĚéČĺä¡£çŤĺ
Borg éŻĘç¿d’çőąçŘĘçşżçż§ïijŇåŔŕäżěèŕt’æŸŕéŻĘçżŞäžĘ Borg
èő¿èőąæĂİæČşçŽĎçš¿å ŐïijŇåźűäÿŤåŘÿæŤűäžĘ Borg çşżçż§äÿ çŽĎçżŔéłŇåŠŇæŢŹèő ãĂĆ

åőČçŽĎçŻőæăĞäÿ äżĚäżĚæŸŕäÿĂäÿłçijŰæŐŠçşżçż§ïijŇèĂŇæŸŕæŔŘä¿ŻäÿĂäÿłèğĎèŇČïijŇåŔŕäżěèől’ä¡ăæİěæŔŔè£řéŻĘç¿d’çŽĎæd̄űæd̄ĎïijŇåőŽäźL’æIJ åŁąçŽĎæIJĂçżĹçŁűæĂĄïijŇKubernetesåŔŕäżěåÿőä¡ăåřĘçşżçż§èĞłåŁĺåIJřè¿¿åĹřåŠŇçżt’æŇĄåIJĺè£ŹäÿłçŁűæĂĄãĂĆKubernetesä¡IJäÿžäžŚåŐ§çŤ§åžŤçŤĺçŽĎå§žç§şïijŇçŻÿå¡ŞäžŐäÿĂäÿłäžŚæŞ ä¡IJçşżçż§ïijŇåĚűéĞ èęĄæĂğäÿ èĺĂèĂŇåŰżãĂĆ

9



KaliArch’s awesome-kubernetes-notes, Release 1.0.0

kubernetes åIJĺ 2014 åźt’åŔŚåÿČäžĘçňňäÿĂäÿłçL’ĹæIJňïijŇçŻőåL’ åijĂæžŘåźűæL’ŸçőąåIJĺ
Github äÿŁãĂĆ

https://github.com/Kubernetes

çŻőåL’ ïijŇAWSãĂĄéŸ£éĞŇäžŚãĂĄå¿őè¡ŕäžŚïijŇçŻőåL’ åůšçżŔåŐ§çŤ§æŤŕæŇĄ
K8S ïijŇçŻőåL’ åůšçżŔåŔŕäżěèől’çŤĺæĹůçŻt’æŐěéČĺç¡šäžŚåŐ§çŤ§çŽĎæIJ åŁąãĂĆ

• æIJL’äżĂäźĹäijŸåŁ£

- å§žäžŐ Borg
→˓çşżçż§ïijŇèő¿èőąǽLŘçĘ§ïijŇåijĂæžŘãĂĄäÿŤè¡żéĞŔçžğïijŇçőĂå ŢæŸŞå ęãĂĄåőźæŸŞçŘĘèğčïijŻ
-
→˓æĺąåİŮåŇŰïijŇåŔŕæŔŠæŃŤïijŇæŤŕæŇĄéŠl’å ŘïijŇåŔŕäżżæĎŔçżĎåŘ́LïijŇä¿ŃåęĆïijŽç¡ŚçżIJçżĎäżű
→˓flannelïijŇå ŸåĆĺæŔŠäżűïijŻ
-
→˓æŢĚéŽIJåŔŚçŐřïij́Lå Ÿæt’żæĂğæŐćéŠ́LïijL’åŠŇèĞłǽLŚä£őåd’ èČ¡åŁŻïij́LåL’ŕæIJňæŢřéĞŔïijL’ãĂĄæIJ åŁąæżŽåŁĺå Ğçžğïij́LåřśçżłæŐćéŠ́LïijL’åŠŇåIJĺçž£æL’l’åőźïij́LåL’ŕæIJňæŢřéĞŔïijL’åŕĘéŠěåŠŇéĚ ç¡őçőąçŘĘïijŻ
-
→˓åŔŕæL’l’åśŢçŽĎèţĎæžŘèĞłåŁĺèřČåžęæIJžǻLűïij́Låd’Žçżt’åžęçŽĎæřt’åźşèĞłåŁĺæL’l’åőźïijL’ãĂĄåd’ŽçšŠåžęçŽĎèţĎæžŘéĚ éćİçőąçŘĘèČ¡åŁŻïij́LèţĎæžŘéŹŘǻLűïijL’ãĂĆ

1.3 1.3 çŐŕåćČæd̄űæd̄Ď

Kubernetes æŸŕäÿĂäÿłéŻĘç¿d’ïijŇæŢt’åŘĹåd’ŽåŔřèőąçőŮæIJžçŽĎèőąçőŮèČ¡åŁŻïijŇåőČæŸŕäÿĂçğ æIJL’äÿ å£ČèŁĆçĆźæĺąåijŔçŽĎéŻĘç¿d’ïijŇåIJĺ
K8S éŻĘç¿d’äÿ äÿżæIJžåĹĘäÿžäÿd’çğ èğŠèL’šïijŽ

MasterïijŽéŻĘç¿d’çŽĎçőąçŘĘèŁĆçĆźïijŇæIJL’äÿĂäÿłǽLŰèĂĚäÿĂçżĎèŁĆçĆźïijŇäÿĂè́Lň
→˓3 äÿłèűşåd’§äžĘãĂĆ
nodesïijŽæŔŘä¿ŻèőąçőŮèţĎæžŘçŽĎèŁĆçĆźïijŇåřśæŸŕè£ŘèąŇåőźåŹĺçŽĎèŁĆçĆźïijŇåŔŕäżěæL’l’åśŢãĂĆ

åőćæĹůçńŕåĹŻåżžåŘŕåŁĺåőźåŹĺçŽĎèŕůæśĆäžd’çżŹ Master ïijŇ-
Master äÿŁæIJL’äÿĂäÿłèřČåžęåŹĺåőČèČ¡åĹĘæd̄ŘåŘĎ nodes
èŁĆçĆźäÿŁçŽĎèţĎæžŘçŁűæĂĄïijŇæL’¿äÿĂäÿłæIJĂéĂĆåŘĹè£ŘèąŇçŤĺæĹůåőźåŹĺçŽĎèŁĆçĆźïijŇåźűåIJĺè£ŹäÿłèŁĆçĆźäÿŁä¡£çŤĺ
Docker åŘŕåŁĺè£ŹäÿłåőźåŹĺïijŇnode èŁĆçĆźçŽĎ Docker
åIJĺåŘŕåŁĺåőźåŹĺæŮűåĂŹäijŽéęŰåĚĹæčĂæ§ěæIJňåIJřæIJL’æšąæIJL’éŢIJåČŔïijŇåęĆæd̄IJæšąæIJL’åřśäżŐäżŞåžŞäÿ
pull çĎűåŘŐè£ŘèąŇãĂĆ

éĆčäźĹäżŞåžŞåŔŕäżěè£ŘèąŇäÿžåőźåŹĺïijŇæL’Ăäżěäź§åŔŕäżěæL’ŸçőąåIJĺ Kubernetes
äźŃäÿŁïijŇåĚűåőd̄ Kubernetes åŔŕäżěæL’ŸçőąèĞłèžńïijŇå şèĞłæL’ŸçőąãĂĆ

• ApiServer

kubernetes æŐěæŤűçŤĺæĹůåĹŻåżžåőźåŹĺç L’èŕůæśĆçŽĎæŸŕ Kubernetes Clus-
terïijŇéĆčäźĹåőČåŕźåd’ŰæŔŘä¿ŻæIJ åŁąçŽĎæŐěåŔčåřśæŸŕäÿĂäÿł API æŐěåŔč
ïijŇè£ŹäÿłæŐěåŔčéIJĂèęĄçijŰçĺŃæİěèő£éŮőïijŇæĹŰèĂĚéĂŽè£ĞçijŰåĘŹåě¡çŽĎåőćæĹůçńŕçĺŃåžŔæİěèő£éŮőïijŇKubernetes
Master äÿŁæIJL’äÿĂäÿłçżĎäżűåřśæŸŕ ApiServerïijŇæİěæŐěæŤűåőćçńŕèŕůæśĆïijŇèğčæd̄ŘåőćæĹůçńŕèŕůæśĆïijŇåĚűäÿżèęĄåŁ§èČ¡åŇĚæŃňèőd’èŕĄæŐĹæİČãĂĄæŢřæ őæăąéłŇäżěåŔŁéŻĘç¿d’çŁűæĂĄåŔŸæŻt’ïijŇäżěåŔŁèt’§èt’čåĚűäżŰæĺąåİŮçŻt’æŐěçŽĎçŻÿäžŠéĂŽèőŕåŠŇæŢřæ őäžd’äžŠïijŇåŔłæIJL’api
serveræL’ èČ¡æŞ ä¡IJetcdïijŇåĚűäżŰæĺąåİŮæČşèęĄèŐůåŔŰæŢřæ őéIJĂèęĄéĂŽè£Ğapi
serveræŔŘä¿ŻçŽĎæŐěåŔčè£ŻèąŇçŻÿåĚşæŢřæ őæŞ ä¡IJ

• Scheduler
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scheduler watch apiserverïijŇæŐěåŔŮçşżçż§æĹŰçŤĺæĹůèŕůæśĆæŸŕè£ŘèąŇïijŇåęĆä¡ŢèęĄè£ŘèąŇäÿĂäÿłpodïijŇéĆčäźĹ
Master äijŽä¡£çŤĺèřČåžęåŹĺïijĹschedulerïijL’æăźæ őèŕůæśĆæİěåĹĘéĚ äÿĂäÿłèČ¡åd’§è£ŘèąŇåőźåŹĺçŽĎ
nodes èŁĆçĆźïijŇä¿ŃåęĆïijŽæăźæ őçŤĺæĹůåŕźèţĎæžŘèęĄæśĆïijŇCPUãĂĄåĘĚå ŸãĂĄæİěèŕĎäijřåŞłäÿł
nodes æIJĂåŘĹéĂĆè£ŘèąŇãĂĆ

åd’ğæęĆçŽĎè£ĞçĺŃåřśæŸŕïijŽéęŰåĚĹæŸŕéćĎéĂL’ïijŇäżŐ nodes
äÿ æŇŚéĂL’åĞžçňęåŘĹçŤĺæĹůåőźåŹĺè£ŘèąŇèęĄæśĆçŽĎïijŇçĎűåŘŐåIJĺè£ŹäžŻéćĎéĂL’çżŞæd̄IJäÿ è£ŻèąŇäijŸéĂL’ïijŇéĂL’åĞžæIJĂä¡şçŽĎéĂĆéĚ
nodeãĂĆ

• ControllerïijĹæŐğåĹűåŹĺïijL’

åęĆæd̄IJè£ŘèąŇåőźåŹĺçŽĎèŁĆçĆźåőŢæIJžæĹŰèĂĚåőźåŹĺæIJňèžńè£ŘèąŇåĞžçŐřéŮőéćŸïijŇkubernetes
èČ¡åd’§åIJĺåĚűäżŰèŁĆçĆźåĘ åŘŕåŁĺäÿĂäÿłäÿĂæĺąäÿĂæăůçŽĎåőźåŹĺïijŇè£ŹåřśæŸŕ Ku-
bernetes æŔŘä¿ŻçŽĎèĞłæĎĹèČ¡åŁŻãĂĆ

æŐğåĹűåŹĺåřśåőd̄çŐřäžĘçŻŚæŐğåőČæL’Ăèt’§èt’čçŽĎæŕŔäÿĂäÿłåőźåŹĺçŽĎåĄěåžůçŁűæĂĄïijŇäÿĂæŮęåŔŚçŐřäÿ åĄěåžůäžĘïijŇéĆčäźĹæŐğåĹűåŹĺäijŽåŘŚ
Master åŔŚéĂĄèŕůæśĆïijŇMaster äijŽåĘ æňąçŤśèřČåžęåŹĺæŇŚéĂL’åĞžåŘĹéĂĆçŽĎèŁĆçĆźåĘ æňąè£ŘèąŇè£ŹäÿłåőźåŹĺãĂĆ

åőČèČ¡æŇĄçż æĂğæŐćæţŃæL’ĂçőąçŘĘçŽĎåőźåŹĺïijŇäÿĂæŮęäÿ åĄěåžůïijŇæĹŰäÿ çňęåŘĹçŤĺæĹůåőŽäźL’çŽĎåĄěåžůçŁűæĂĄïijŇåřśäijŽçŤśåőČåŔŚèţůæİěèŕůæśĆïijŇæİěä£İèŕĄåőźåŹĺåŘŚçŤĺæĹůåÿŇæIJŻçŽĎåĄěåžůçŁűæĂĄè£Ąå¿ŹãĂĆ

èĂŇ Kubernets æŤŕæŇĄäijŮåd’ŽçŽĎæŐğåĹűåŹĺïijŇæŤŕæŇĄåőźåŹĺåĄěåžůçŽĎæŐğåĹűåŹĺåŔłæŸŕåĚűäÿ äÿĂçğ ãĂĆ

• ControllerManagerïijĹåĹűåŹĺçőąçŘĘåŹĺïijL’

åIJĺ Master åĘĚç¡őçżĎäżűäÿ æIJL’äÿĂäÿłæŐğåĹűåŹĺçőąçŘĘåŹĺïijŇåőČèt’§èt’čçŻŚèğĘçİĂæŕŔäÿĂäÿłæŐğåĹűåŹĺïijŇåęĆæd̄IJæŐğåĹűåŹĺäÿ åĄěåžůæŮăæşŢåůěä¡IJïijŇéĆčäźĹçŤśæŐğåĹűåŹĺçőąçŘĘåŹĺæİěçąőä£İæŐğåĹűåŹĺçŽĎåĄěåžůïijŇçŤśäžŐ
Master æIJL’åd’ŽäÿłïijŇæL’ĂäżěåĚůæIJL’åĘŮä¡ŹæĂğãĂĆ

• PodïijĹåŐ§å ŘèřČåžęå ŢåĚČïijŇæŸŕåőźåŹĺçŽĎåřĄèčĚïijL’

åIJĺ Kubernetes äÿŁèřČåžęçŽĎåŐ§å Řå ŢåĚČïijŇKubernetes
äÿ çŻt’æŐěèřČåžęåőźåŹĺïijŇèĂŇæŸŕ PodïijŇPodåŔŕäżěçŘĘèğčäÿžåőźåŹĺçŽĎäžŇæňąåřĄèčĚïijŇåŔŕäżěçŤśäÿĂäÿłæĹŰèĂĚåd’ŽäÿłåőźåŹĺçżĎæĹŘïijŇåd’ŽäÿłåőźåŹĺåĚśäžńåŘŇäÿĂäÿłç¡ŚçżIJåŘ çğřçl’žéŮt’ïijŽNETãĂĄUTSãĂĄIPCãĂĆ

åŘŇäÿĂäÿł POD éĞŇçŽĎåőźåŹĺïijŇè£ŸèČ¡åĚśäžńåŘŇäÿĂäÿłå ŸåĆĺå ůïijŇå ŸåĆĺå ůåŔŕäżěåśd̄äžŐ
PODãĂĆ

äÿĂèĹňäÿĂäÿł POD åŔłè£ŘèąŇäÿĂäÿłåőźåŹĺïijŇåęĆæd̄IJéIJĂèęĄåIJĺPODæŤ¿åd’ŽäÿłåőźåŹĺïijŇéĆčäźĹäÿĂèĹňæIJL’äÿĂäÿłäÿżåőźåŹĺïijŇåĚűäżŰåőźåŹĺæŸŕäÿžäÿżåőźåŹĺæŔŘä¿ŻæIJ åŁąçŽĎãĂĆ

• NodeïijĹåůěä¡IJèŁĆçĆźïijL’

æŔŘä¿ŻèőąçőŮèţĎæžŘçŽĎèŁĆçĆźïijŇåřśæŸŕè£ŘèąŇ Pod
çŽĎäÿżæIJžïijŇKubenetes Cluster çż§äÿĂçőąçŘĘæL’ĂæIJL’çŽĎ node
èŁĆçĆźçŽĎèőąçőŮèţĎæžŘïijŇå¡ŞçŤĺæĹůèŕůæśĆåĹŻåżžèţĎæžŘçŽĎæŮűåĂŹïijŇåŔŕäżěæčĂæ§ěçŻőåL’ éŻĘç¿d’è£ŸæIJL’æšąæIJL’èţĎæžŘåŔŕäżěè£ŘèąŇçŤĺæĹůçŽĎåőźåŹĺïijŇè£Źåőd̄çŐřäžĘçż§äÿĂèřČåžęçż§äÿĂçőąçŘĘçŽĎäÿĂäÿłåźşåŔřãĂĆ

• LabelïijĹæăĞç ¿ïijL’

äÿĂäÿłçŤś key = value çżĎæĹŘçŽĎæăĞç ¿ïijŇåŔŕäżěäÿž POD
æL’ŞäÿŁäÿĂäÿłæăĞç ¿ãĂĆ

• SelecterïijĹæăĞç ¿éĂL’æŃl’åŹĺïijL’

éŻĘç¿d’äÿ è£ŘèąŇçŽĎäijŮåd’Ž POD ïijŇåL’ éİćæŔŘåĹřäÿĂäÿłæŐğåĹűåŹĺåŔŕäżěçőąçŘĘèŃěåźšäÿł
POD ïijŇéĆčäźĹæŐğåĹűåŹĺåęĆä¡ŢäżŐéŻĘç¿d’äÿ è£ŘèąŇçŽĎæL’ĂæIJL’ POD
äÿ æŇŚéĂL’åĞžæİěèĞłåůśéIJĂèęĄçőąçŘĘçŽĎ POD åŚć?

åIJĺåĹŻåżžäÿĂäÿł POD çŽĎæŮűåĂŹäÿž POD æL’ŞäÿŁäÿĂäÿłæăĞç ¿ïijŇèől’çĺŃåžŔåŔŕäżěéĂŽè£Ğè£ŹäÿłæăĞç ¿æİěèŕĘåĹńåĞžæİěè£ŹäÿłPODïijŇè£ŸåŔŕäżěçŤĺæİěåŇžåĹĘäÿĂçżĎçŻÿåŘŇåŁ§èČ¡çŽĎPODïijŇä¿ŃåęĆïijŽåĹŻåżžåŻŻäÿłnginx
podïijŇåŔŕäżěçżŹæŕŔäÿłpodåŁăäÿĂäÿł K/Vçśżåd̄ŃçŽĎæăĞç ¿åęĆïijŽapp=nginxïijŇåřĘæİěæL’¿åĞžè£ŹåŻŻäÿł
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nginx podïijŇéĆčäźĹæİąäżűåřśæŸŕæăźæ ő æŃěæIJL’ key äÿž app çŽĎpod åźűäÿŤ value äÿž
nginx æİěæŇŚåĞžè£ŹçżĎ PODãĂĆ

æăĞç ¿äÿ æŸŕ POD åŤŕäÿĂåĚůæIJL’çŽĎæIJžåĹűïijŇåĚűäżŰçŽĎçżĎäżűåŘŇæăůåŔŕäżěæIJL’æăĞç ¿ãĂĆ

1.4 1.4 æd̄űæd̄ĎåŠŇçżĎäżű

• Etcd

çŤĺäžŐ Kubernetes çŽĎåŘŐçńŕæŢřæ őå ŸåĆĺ,
→˓æL’ĂæIJL’éŻĘç¿d’æŢřæ őéČ¡å ŸåĆĺåIJĺæ d’åd’Ď

• Master èŁĆçĆźèt’§èt’čçżt’æŁd’éŻĘç¿d’çŽĎçŻőæăĞçŁűæĂĄïijŇäÿŁéİćè£ŘèąŇçŽĎäÿżæŐğçżĎäżűæIJL’

kube-apiserver # åŕźåd’ŰæŽt’éIJšäžĘ Kubernetes
→˓APIïijŇåőČæŸŕçŽĎ Kubernetes åL’ çńŕæŐğǻLűåśĆïijŇåŔłæIJL’ API
→˓Server äijŽäÿŐ etcd éĂŽä£ąïijŇåĚűåőČæĺąåİŮéČ¡å£ĚéążéĂŽè£Ğ API
→˓Server èő£éŮőéŻĘç¿d’çŁűæĂĄ
kube-controller-manager #
→˓åd’ĎçŘĘéŻĘç¿d’äÿ åÿÿèğĎäżżåŁąïijŇåőČæŸŕå ŢçŃňçŽĎè£ŻçĺŃïijŇåĘĚéČĺåŇĚåŘńåd’ŽäÿłæŐğǻLűåŹĺïijŇä¿ŃåęĆçżt’æŁd’
→˓POD æŢřéĞŔ
kube-scheduler # çŻŚèğĘæŰřǻLŻåżžçŽĎ Pod
→˓äÿžæŰřǻLŻåżžçŽĎ POD ǻLĘéĚ åŘ́LéĂĆçŽĎ node èŁĆçĆź

• Node èŁĆçĆźåőd̄éŹĚèt’§èt’čåőd̄æŰ¡ïijŇäź§åřśæŸŕè£ŘèąŇ POD
çŽĎèŁĆçĆźïijŇäÿŁéİćè£ŘèąŇçŽĎçżĎäżűæIJL’

kubelet #
→˓èŁĆçĆźèĞłæşĺåĘŇåŠŇèŁĆçĆźçŁűæĂĄæŻt’æŰřïijŇåőČçŻŚæţŃåůšçżŔǻLĘéĚ çżŹèĞłåůśçŽĎ
→˓PodïijŇäÿž POD åĞĘåd’Ğå ůïijŇäÿŃè¡¡ POD æL’ĂéIJĂçŽĎ
→˓SecretïijŇäÿŃè¡¡éŢIJåČŔåźűè£ŘèąŇïijŇè£ŻèąŇçŤ§åŚ¡åŚĺæIJ§æŐćæţŃïijŇäÿŁæŁě
→˓POD åŠŇèŁĆçĆźçŁűæĂĄ
kube-proxy #
→˓éĂŽè£Ğçżt’æŁd’äÿżæIJžäÿŁçŽĎç¡ŚçżIJèğĎǻLŹåźűæL’ğèąŇè£d̄æŐěè¡ňåŔŚïijŇåřĘ
→˓Kubernetes
→˓æŔŘä¿ŻçŽĎç¡ŚçżIJæIJ åŁąäżčçŘĘǻLřæŕŔäÿłèŁĆçĆźäÿŁïijŇåőd̄çŐřäžĘKubernetesæIJ åŁąæŁ¡èśą
docker # çŤĺäžŐè£ŘèąŇåőźåŹĺ

• æŔŠäżű

æŔŠäżűæŸŕåćd̄åijžéŻĘç¿d’åŁ§èČ¡çŽĎ Pod åŠŇ Service,
→˓æŔŠäżűåŕźèśąæIJňèžńæŸŕåŔŮåŚ¡åŘ çl’žéŮt’éŹŘǻLűçŽĎ,èćńǻLŻåżžäžŐ kube-
→˓system åŚ¡åŘ çl’žéŮt’.

• DNS

èŹ¡çĎűåĚűäżŰæŔŠäżűåźűäÿ æŸŕå£ĚéIJĂçŽĎ,ä¡ĘæL’ĂæIJL’ Kubernetes
→˓éŻĘç¿d’éČ¡åžŤèŕěåĚůæIJL’Cluster DNS,èőÿåd’ŽåžŤçŤĺä¿İèţŰäžŐåőČ,äÿž
→˓Kubernetes æIJ åŁąæŔŘä¿ŻDNSèőřå¡Ţ,åőźåŹĺåŘŕåŁĺèŕěåŘŐäijŽèĞłåŁĺåřĘ
→˓DNS æIJ åŁąåŹĺåŇĚåŘńåIJĺ resolv.conf äÿ .
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CHAPTER 2

äžŇ æăÿå£ČçżĎäżű/éŹĎäżű

2.1 2.1 Controller

è£ŹäžŻæŐğåĹűåŹĺåĹĘåĹńçŤĺäžŐçąőä£İäÿ åŘŇçśżåd̄ŃçŽĎ POD
èţĎæžŘè£ŘèąŇäžŐçňęåŘĹçŤĺæĹůæL’ĂæIJ§æIJŻçŽĎçŁűæĂĄãĂĆ

• RelicationController

æŐğåĹűåŘŇäÿĂçśż POD åŕźèśąçŽĎåL’ŕæIJňæŢřéĞŔïijŇåőd̄çŐřçĺŃåžŔçŽĎæżŽåŁĺæŻt’æŰřïijŇæĹŰèĂĚåŻd̄æżŽçŽĎæŞ ä¡IJãĂĆ

åIJĺæżŽåŁĺæŻt’æŰřæŮűåĂŹïijŇåĚĄèőÿäÿt’æŮűèűĚåĞžèğĎåőŽçŽĎåL’ŕæIJňæŢřéĞŔïijŇ

• RelicaSet

åL’ŕæIJňéŻĘæŐğåĹűåŹĺïijŇåőČäÿ çŻt’æŐěä¡£çŤĺïijŇåőČæIJL’äÿĂäÿłåčřæŸŐåijŔäÿ å£ČæŐğåĹűåŹĺ
Deployment

• Deployment

åőČåŔłèČ¡çőąçŘĘæŮăçŁűæĂĄçŽĎåžŤçŤĺïijŇè£ŹäÿłæŐğåĹűåŹĺïijŇæŤŕæŇĄäžŇçžğæŐğåĹűåŹĺïijŇä¿ŃåęĆïijŽHPAïijĹHorizontal
Pod AutoscalerïijŇæřt’åźş POD èĞłåŁĺäijÿçijl’æŐğåĹűåŹĺïijL’ïijŇå¡Şèt’§è¡¡éńŸçŽĎæŮűåĂŹïijŇèĞłåŁĺåŘŕåŁĺæŻt’åd’ŽçŽĎ
PODãĂĆ

• StatefulSet

çőąçŘĘæIJL’çŁűæĂĄçŽĎåžŤçŤĺ

• DaemonSet

åęĆæd̄IJéIJĂèęĄåIJĺæŕŔäÿĂäÿł node äÿŁè£ŘèąŇäÿĂäÿłåL’ŕæIJňïijŇèĂŇäÿ æŸŕéŽŔæĎŔè£ŘèąŇ

• Job

è£ŘèąŇäÿĂæňąæĂğä¡IJäÿŽïijŇæŮűéŮt’äÿ åŻžåőŽçŽĎæŞ ä¡IJïijŇä¿ŃåęĆïijŽåd’Ğäż¡ãĂĄæÿĚçŘĘïijŇäÿt’æŮűåŘŕåŁĺäÿĂäÿł
POD æİěè£ŻèąŇåd’Ğäż¡çŽĎäżżåŁąïijŇè£ŘèąŇåőŇæĹŘåřśçżŞæİ§äžĘãĂĆ
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åęĆæd̄IJè£ŘèąŇæŮűåĂŹ JOB æŇĆäžĘïijŇéĆčäźĹéIJĂèęĄéĞ æŰřåŘŕåŁĺèţůæİěïijŇåęĆæd̄IJè£ŘèąŇåőŇæĹŘäžĘåĹŹäÿ éIJĂèęĄåĘ åŘŕåŁĺäžĘãĂĆ

• Cronjob

è£ŘèąŇåŚĺæIJ§æĂğä¡IJäÿŽ

2.2 2.2 Service

äÿžåőćæĹůçńŕæŔŘä¿ŻäÿĂäÿłçĺşåőŽçŽĎèő£éŮőåĚěåŔčïijŇService
éİăæăĞç ¿éĂL’æŃl’åŹĺæİěåĚşèĄŤ POD çŽĎïijŇåŔłèęĄ POD
äÿŁæIJL’çŻÿåĚşçŽĎæăĞç ¿ïijŇéĆčäźĹåřśäijŽèćń Service éĂL’äÿ ïijŇä¡IJäÿž Service
çŽĎåŘŐçńŕïijŇService åĚşèĄŤ POD åŘŐäijŽåŁĺæĂĄæŐćæţŃè£Źäÿł POD çŽĎ IP
åIJřåİĂåŠŇçńŕåŔčïijŇåźűä¡IJäÿžèĞłåůśèřČåžęçŽĎåŘŐçńŕãĂĆ

æĂżçŽĎæİěèŕt’åőćæĹůçńŕèŕůæśĆ Service çŤś Service äżčçŘĘèĞşåŘŐçńŕçŽĎ
PODïijŇæL’ĂäżěåőćæĹůçńŕçIJŃåĹřçŽĎåğŃçżĹæŸŕ Service çŽĎåIJřåİĂãĂĆ

K8S äÿŁçŽĎ Service äÿ æŸŕäÿĂäÿłåžŤçŤĺçĺŃåžŔïijŇäź§äÿ æŸŕäÿĂäÿłçżĎäżűïijŇåőČæŸŕäÿĂäÿł
iptables dnat èğĎåĹŹïijŇæĹŰèĂĚ ipvs èğĎåĹŹïijŇService
åŔłæŸŕèğĎåĹŹïijŇæL’ĂäżěæŸŕ ping äÿ éĂŽçŽĎïijŇçŤśäžŐæŸŕd-
natèğĎåĹŹæĹŰæŸŕipvsèğĎåĹŹïijŇåŔŕäżěä¡£çŤĺåĹl’çŤĺçńŕåŔčè£ŻèąŇæţŃèŕŢ

Service ä¡IJäÿž k8s çŽĎåŕźèśąæİěèŕt’ïijŇæŸŕæIJL’åŘ çğřçŽĎïijŇåŔŕäżěéĂŽè£Ğ Ser-
vice çŽĎåŘ çğřèğčæd̄Řäÿž Service çŽĎ IP åIJřåİĂ

äÿĂèĹňæăijåijŔ: svcname.namespace.svc.cluster.local,
åęĆæd̄IJåIJĺåŘŇäÿĂäÿł namespace äÿ åŔŕäżěçŻt’æŐěä¡£çŤĺ svcname ,
åęĆæd̄IJäÿ åIJĺåŘŇäÿĂäÿł namespace äÿ , éIJĂèęĄåĘŹåőŇæŢt’çŽĎFQDNå§§åŘ ãĂĆ

• AddOns

èğčæd̄Řå§§åŘ æŸŕçŤś DNS æİěèğčæd̄ŘçŽĎïijŇäÿž k8s
äÿ æŔŘä¿Żå§§åŘ èğčæd̄Řè£Źçğ å§žçąĂæIJ åŁąïijŇçğřäźŃäÿžå§žçąĂæd̄űæd̄Ď POD
äź§çğřäÿž k8s éŹĎäżűïijŇæL’Ăäżěå§§åŘ èğčæd̄ŘçŽĎ POD åřśæŸŕ k8s äÿ çŽĎäÿĂçğ
AddOnsãĂĆ

èĂŇ k8s äÿ çŽĎ dns éŹĎäżűïijŇæŸŕåŁĺæĂĄçŽĎïijŇä¿ŃåęĆïijŽservice
åŘ çğřåŔŚçŤ§æŻt’æŤźïijŇåřśäijŽèĞłåŁĺèğęåŔŚ dns äÿ çŽĎèğčæd̄Řèőřå¡ŢçŽĎæŤźåŔŸïijŇåęĆæd̄IJæL’ŃåŁĺä£őæŤź
service çŽĎåIJřåİĂïijŇäź§äijŽèĞłåŁĺèğęåŔŚ DNS èğčæd̄Řèőřå¡ŢçŽĎæŤźåŔŸïijŇæL’ĂäżěåőćæĹůçńŕèő£éŮőæIJ åŁąæŮűïijŇåŔŕäżěçŻt’æŐěèő£éŮőæIJ åŁąçŽĎåŘ çğřãĂĆ

2.3 2.3 ç¡ŚçżIJæĺąåd̄Ń

k8s æIJL’äÿL’çğ ç¡ŚçżIJïijŽPODç¡ŚçżIJãĂĄéŻĘç¿d’ç¡ŚçżIJãĂĄèŁĆçĆźç¡ŚçżIJ

PODç¡ŚçżIJïijŽæL’ĂæIJL’ POD
→˓åd’ĎäžŐåŘŇäÿĂäÿłç¡ŚçżIJäÿ ïijŇåŔăåŁăç¡ŚçżIJ
éŻĘç¿d’ç¡ŚçżIJïijŽService æŸŕäÿĂäÿłåŔęåd’ŰäÿĂäÿłç¡ŚçżIJ
èŁĆçĆźç¡ŚçżIJïijŽnode
→˓èŁĆçĆźäź§æŸŕåŔęåd’ŰäÿĂäÿłç¡ŚçżIJïijŇåő£äÿżæIJžçŽĎåĘĚç¡Śç¡ŚçżIJ
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æL’ĂäżěïijŇæŐěåĚěåd’ŰéČĺèő£éŮőæŮűåĂŹïijŇèŕůæśĆéęŰåĚĹåĹřè¿¿ node
ç¡ŚçżIJïijŇçĎűåŘŐ node ç¡ŚçżIJäżčçŘĘèĞş service ç¡ŚçżIJïijŇservice æăźæ ő iptables/ipvs
èğĎåĹŹæİěè¡ňåŔŚåĹř pod ç¡ŚçżIJäÿ çŽĎ pod äÿŁãĂĆ ~~~ NODE ç¡ŚçżIJ -> SVC ç¡ŚçżIJ
-> POD ç¡ŚçżIJ ~~~

k8s æIJL’äÿL’çğ éĂŽä£ąïijŽ

• åŘŇäÿĂäÿł POD åĘĚçŽĎåd’ŽäÿłåőźåŹĺéŮt’çŽĎéĂŽä£ąïijŇåŔŕäżěéĂŽè£Ğ lo
éĂŽä£ąçŻt’æŐěéĂŽèőŕãĂĆ

• POD äÿŐ POD éĂŽä£ąïijŇåęĆæd̄IJä¡£çŤĺ flannel æL’ĂæIJL’ POD
éČ¡åd’ĎäžŐäÿĂäÿłç¡ŚçżIJïijŇåŔŕäżěèůĺ node äÿŐåŔęåd’ŰçŽĎ POD
çŻt’æŐěéĂŽä£ąïijŇåŻăäÿžä¡£çŤĺäžĘåŔăåŁăç¡ŚçżIJãĂĆ

• POD äÿŐ Service éĂŽä£ąãĂĆ

2.4 2.4 kube-proxy

åIJĺ node èŁĆçĆźäÿŁè£ŘèąŇçŽĎäÿĂäÿłåőĹæŁd’è£ŻçĺŃïijŇåőČèt’§èt’čéŽŔæŮűäÿŐ
apiserver è£ŻèąŇéĂŽä£ąïijŇåŻăäÿžæŕŔäÿł pod åŔŚçŤ§åŔŸåŇŰåŘŐéIJĂèęĄä£İå ŸåIJĺ
apiserver äÿ ïijŇèĂŇ apiserver åŔŚçŤ§æŤźåŔŸåŘŐäijŽçŤ§æĹŘäÿĂäÿłéĂŽç§ěäžŃäżűïijŇè£ŹäÿłäžŃäżűåŔŕäżěèćńäżżä¡ŢåĚşèĄŤçŽĎçżĎäżűæŐěæŤűåĹřïijŇä¿ŃåęĆèćń
kube-proxy äÿĂæŮęåŔŚçŐřæ§Řäÿł service åŘŐçńŕçŽĎ pod
åIJřåİĂåŔŚçŤ§æŤźåŔŸïijŇéĆčäźĹåřśçŤś kube-proxy èt’§èt’čåIJĺæIJňåIJřåřĘåIJřåİĂåĘŹåĚě
iptables æĹŰèĂĚ ipvs èğĎåĹŹäÿ ãĂĆ

æL’Ăäżě service çŽĎçőąçŘĘæŸŕéİă kube-proxy æİěåőd̄çŐřçŽĎïijŇå¡Şä¡ăåĹŻåżžäÿĂäÿł
service ïijŇéĆčäźĹåřśéİă kube-proxy åIJĺæŕŔäÿłèŁĆçĆźäÿŁåĹŻåżžäÿž iptables æĹŰèĂĚ ipvs
èğĎåĹŹïijŇæŕŔäÿł service çŽĎåŔŸåŁĺäź§éIJĂèęĄ kube-proxy åŔ åžŤåĹřèğĎåĹŹäÿŁãĂĆ

apiserver éIJĂèęĄä£İå ŸåŘĎäÿł node ä£ąæĄŕïijŇåőČéIJĂèęĄä£İå ŸåIJĺ etcd äÿ ãĂĆ

2.5 2.5 etcd

æŸŕäÿĂäÿłéŤőåĂijå ŸåĆĺçŽĎçşżçż§ïijŇäÿŐ redis å¿ĹåČŔïijŇä¡ĘæŸŕ etcd
è£ŸæIJL’äÿĂäžŻå ŔèřČåŁ§èČ¡æŸŕ redis æL’Ăäÿ åĚůåd’ĞçŽĎïijŇåőČè£ŸæIJL’èŁĆçĆźéĂL’äÿ¿ç L’åŁ§èČ¡ïijŇäżŐè£ŹäÿłèğŠåžęæİěèőš
etcd æŻt’åČŔ zookeeperãĂĆ

çŤśäžŐæŢt’äÿłéŻĘç¿d’çŽĎæL’ĂæIJL’ä£ąæĄŕéČ¡ä£İå ŸåIJĺ etcdïijŇæL’Ăäżě
etcd åęĆæd̄IJåőŢæIJžïijŇéĆčäźĹæŢt’äÿłéŻĘç¿d’åřśæŇĆäžĘïijŇåŻăèĂŇ etcd
éIJĂèęĄåĄŽéńŸåŔŕçŤĺãĂĆ

2.6 2.6 flanel

æL’Ÿçőąäÿž k8s çŽĎéŹĎäżűè£ŘèąŇ, åIJĺ k8s äÿ æIJL’å¿Ĺåd’ŽåĚűäżŰçŽĎåijĂæžŘç¡ŚçżIJæŔŠäżűïijŇä¿ŃåęĆéńŸæĂğèČ¡çŽĎ
calico äÿL’åśĆç¡ŚçżIJæŔŠäżű,æĂğèČ¡å¿Ĺåě¡ïijŇæŤŕæŇĄèő£éŮőæŐğåĹű

node ç¡ŚçżIJïijŽçL’l’çŘĘåŘĎèŁĆçĆźäźŃéŮt’è£ŻèąŇéĂŽä£ą
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POD ç¡ŚçżIJïijŽæL’ĂæIJL’ nodeäÿŁçŽĎ POD å¡ijæ d’äźŃéŮt’éĂŽè£ĞåŔăåŁăïijŇæĹŰèĂĚçŻt’æŐěèůŕçŤśæŰźåijŔéĂŽä£ą

service ç¡ŚçżIJïijŽçŤś kube-proxy èt’§èt’čçőąæŐğåŠŇçŤ§æĹŘ

2.7 ç§ěèŕĘåřŔçżŞ

• Master

kube-scheduler # èřČåžę pod
kuber-controller-manager # çőąçŘĘ pod
kube-apiserver # æŐěæŤűèŕůæśĆ
etcd #
→˓éŻĘç¿d’çŁűæĂĄå ŸåĆĺïijŇéŻĘç¿d’æL’ĂæIJL’çŽĎçżĎäżűçŽĎçŁűæĂĄéČ¡ä£İå ŸåIJĺè£ŹéĞŇ

• node

kubelet # èŁĆçĆź/podçőąçŘĘ
kube-proxy # watch apiserverçőąçŘĘservice
docker # åőźåŹĺè£ŘèąŇæŮű

2.7. ç§ěèŕĘåřŔçżŞ 16



CHAPTER 3

äÿL’ éŻĘç¿d’éČĺç¡š

äÿžçőĂå ŢäÿŁæL’Ńä¡ŞéłŇåŁ§èČ¡ïijŇåŔŕäżěåĚĹåĹl’çŤĺkubeadmåőL’èčĚæţŃèŕŢïijŇçŤ§äžğçŐŕåćČåżžèőőäžŇè£ŻåĹűæĹŰèĂĚäÿĂäžŻæĹŘçĘ§çŽĎéŻĘç¿d’éńŸåŔŕçŤĺåőL’èčĚæŰźåijŔïijŇKubeadm
æŸŕ K8S åőŸæŰźæŔŘä¿ŻçŽĎå£ńéĂ§éČĺç¡šåůěåĚůïijŇåőČæŔŘä¿ŻäžĘ kubeadm
init äżěåŔŁ kubeadm join è£Źäÿd’äÿłåŚ¡äżd’ä¡IJäÿžå£ńéĂ§åĹŻåżž kubernetes
éŻĘç¿d’çŽĎæIJĂä¡şåőd̄èůţïijŇæIJňçńăèŁĆèŕt’æŸŐäžĘä¡£çŤĺ kubeadm æİěéČĺç¡š K8S
éŻĘç¿d’çŽĎè£ĞçĺŃãĂĆ

• éŻĘç¿d’çżĎçżĞçżŞæd̄Ď

éąźçŻő èŕt’æŸŐ
éŻĘç¿d’èğĎæĺą MasterãĂĄnode1ãĂĄnode2
çşżçż§ CentOS 7.3
ç¡ŚçżIJèğĎåĹŠ PODïijŽ10.244.0.0/16ãĂĄServiceïijŽ10.96.0.0/12

3.1 3.1 éČĺç¡šåL’ åĞĘåd’Ğ

æIJňåřŔèŁĆçŽĎæL’ĂæIJL’çŽĎæŞ ä¡IJïijŇåIJĺæL’ĂæIJL’çŽĎèŁĆçĆźäÿŁè£ŻèąŇ

3.1.1 3.1.1 åĚşéŮ firewalld åŠŇ selinux

setenforce 0
sed -i '/^SELINUX=/cSELINUX=disabled' /etc/selinux/config

systemctl stop firewalld
systemctl disable firewalld
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3.1.2 3.1.2 åŁăè¡¡ ipvs åĘĚæăÿæĺąåİŮ

• åőL’èčĚ IPVS æĺąåİŮ

yum -y install ipvsadm ipset sysstat conntrack libseccomp

• èő¿ç¡őåijĂæIJžåŁăè¡¡éĚ ç¡őæŰĞäżű

cat >>/etc/modules-load.d/ipvs.conf<<EOF
ip_vs_dh
ip_vs_ftp
ip_vs
ip_vs_lblc
ip_vs_lblcr
ip_vs_lc
ip_vs_nq
ip_vs_pe_sip
ip_vs_rr
ip_vs_sed
ip_vs_sh
ip_vs_wlc
ip_vs_wrr
nf_conntrack_ipv4
EOF

• èő¿ç¡őåijĂæIJžåŁăè¡¡ IPVS æĺąåİŮ

systemctl enable systemd-modules-load.service #
→˓èő¿ç¡őåijĂæIJžåŁăè¡¡åĘĚæăÿæĺąåİŮ
lsmod | grep -e ip_vs -e nf_conntrack_ipv4 # éĞ åŘŕåŘŐæčĂæ§ě
→˓ipvs æĺąåİŮæŸŕåŘęåŁăè¡¡

• åęĆæd̄IJéŻĘç¿d’åůšçżŔéČĺç¡šåIJĺäžĘ iptables æĺąåijŔäÿŃïijŇåŔŕäżěéĂŽè£ĞäÿŃéİćåŚ¡äżd’ä£őæŤźïijŇä£őæŤź
mode äÿž ipvs éĞ åŘŕéŻĘç¿d’å şåŔŕãĂĆ

kubectl edit -n kube-system configmap kube-proxy

3.1.3 3.1.3 äÿŃè¡¡ Docker åŠŇ K8S

• èő¿ç¡ő docker æžŘ

curl -o /etc/yum.repos.d/docker-ce.repo https://mirrors.aliyun.com/
→˓docker-ce/linux/centos/docker-ce.repo

• èő¿ç¡ő k8s æžŘ

cat >>/etc/yum.repos.d/kuberetes.repo<<EOF
[kuberneres]

(continues on next page)
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name=Kubernetes
baseurl=https://mirrors.aliyun.com/kubernetes/yum/repos/kubernetes-
→˓el7-x86_64/
gpgcheck=0
gpgkey=https://mirrors.aliyun.com/kubernetes/yum/doc/yum-key.gpg
enabled=1
EOF

• åőL’èčĚ docker-ce åŠŇ kubernetes

yum install docker-ce kubelet kubectl kubeadm -y

systemctl start docker
systemctl enable docker
systemctl enable kubelet

3.1.4 3.1.4 èő¿ç¡őåĘĚæăÿåŔŁ K8S åŔĆæŢř

• èő¿ç¡őåĘĚæăÿåŔĆæŢř

cat >>/etc/sysctl.conf<<EOF
net.bridge.bridge-nf-call-ip6tables = 1
net.bridge.bridge-nf-call-iptables = 1
net.ipv4.ip_forward = 1
EOF

• èő¿ç¡ő kubelet å£¡çŢě swapïijŇä¡£çŤĺ ipvs

cat >/etc/sysconfig/kubelet<<EOF
KUBELET_EXTRA_ARGS="--fail-swap-on=false"
KUBE_PROXY_MODE=ipvs
EOF

3.2 3.2 éČĺç¡š Master

æIJňåřŔèŁĆçŽĎæL’ĂæIJL’çŽĎæŞ ä¡IJïijŇåŔłåIJĺ Master èŁĆçĆźäÿŁè£ŻèąŇ

3.2.1 3.2.1 æŔŘåL’ æŃL’åŔŰéŢIJåČŔ

åő£äÿżæIJžæIJĂåě¡èČ¡èő£éŮőåŻ¡åd’ŰèţĎæžŘïijŇåIJĺkubeadm
init åIJĺåĹİåğŃåŇŰçŽĎæŮűåĂŹäijŽåĹřèřůæ ŇçŽĎ docker hub
æŃL’åŔŰéŢIJåČŔïijŇåęĆæd̄IJåő£äÿżæIJžæţŃèŕŢæŮăæşŢèő£éŮő k8s.gcr.io
åŔŕäżěåIJĺæIJ åŁąåŹĺæL’ĂäżěæĹŚäżňèęĄæŔŘåL’ éČĺç¡šåě¡äżčçŘĘè¡ŕäżűïijŇæIJňä¿Ńäÿ çŻŚåŘňäÿłæIJňæIJž
9666 è£ŻèąŇéČĺç¡šãĂĆ
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åęĆæd̄IJæİąäżűäÿ åĚĄèőÿåŔŕäżěåŔĆèĂČ: https://blog.csdn.net/jinguangliu/article/
details/82792617 æİěèğčåĘşéŢIJåČŔéŮőéćŸãĂĆ

• éĚ ç¡ő Docker æŃL’åŔŰéŢIJåČŔæŮűåĂŹçŽĎäżčçŘĘåIJřåİĂïijŇvim
/usr/lib/systemd/system/docker.serviceãĂĆ

[Service]
Environment="HTTPS_PROXY=127.0.0.1:9666"
Environment="NO_PROXY=127.0.0.0/8,172.16.0.0/16"

• æŔŘåL’ æŃL’åŔŰåĹİåğŃåŇŰéIJĂèęĄçŽĎéŢIJåČŔ

kubeadm config images pull

• ä¡£çŤĺåĚűäżŰæžŘéŢIJåČŔ

docker pull mirrorgooglecontainers/kube-apiserver:v1.14.2
docker pull mirrorgooglecontainers/kube-controller-manager:v1.14.2
docker pull mirrorgooglecontainers/kube-scheduler:v1.14.2
docker pull mirrorgooglecontainers/kube-proxy:v1.14.2
docker pull mirrorgooglecontainers/pause:3.1
docker pull mirrorgooglecontainers/etcd:3.3.10
docker pull coredns/coredns:1.3.1

ǻLl’çŤĺ`kubeadm config images list` æ§ěçIJŃéIJĂèęĄçŽĎdocker image
→˓name

k8s.gcr.io/kube-apiserver:v1.14.2
k8s.gcr.io/kube-controller-manager:v1.14.2
k8s.gcr.io/kube-scheduler:v1.14.2
k8s.gcr.io/kube-proxy:v1.14.2
k8s.gcr.io/pause:3.1
k8s.gcr.io/etcd:3.3.10
k8s.gcr.io/coredns:1.3.1

# ä£őæŤźtag

docker tag docker.io/mirrorgooglecontainers/kube-apiserver:v1.14.2
→˓k8s.gcr.io/kube-apiserver:v1.14.2
docker tag docker.io/mirrorgooglecontainers/kube-scheduler:v1.14.2
→˓k8s.gcr.io/kube-scheduler:v1.14.2
docker tag docker.io/mirrorgooglecontainers/kube-proxy:v1.14.2 k8s.
→˓gcr.io/kube-proxy:v1.14.2
docker tag docker.io/mirrorgooglecontainers/kube-controller-
→˓manager:v1.14.2 k8s.gcr.io/kube-controller-manager:v1.14.2
docker tag docker.io/mirrorgooglecontainers/etcd:3.3.10 k8s.gcr.io/
→˓etcd:3.3.10
docker tag docker.io/mirrorgooglecontainers/pause:3.1 k8s.gcr.io/
→˓pause:3.1
docker tag docker.io/coredns/coredns:1.3.1 k8s.gcr.io/coredns:1.3.1

(continues on next page)
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docker rmi `docker images |grep docker.io/ |awk '{print $1":"$2}'`

3.2.2 3.2.2 åĹİåğŃåŇŰMaster

• ä¡£çŤĺ kubeadm åĹİåğŃåŇŰ k8s éŻĘç¿d’

kubeadm init --kubernetes-version=v1.14.0 --pod-network-cidr=10.244.
→˓0.0/16 --service-cidr=10.96.0.0/12 --ignore-preflight-errors=Swap

• åęĆæd̄IJæIJL’æŁěéŤŹä¡£çŤĺäÿŃéİćåŚ¡äżd’æ§ěçIJŃ

journalctl -xeu kubelet

• åęĆæd̄IJåĹİåğŃåŇŰè£ĞçĺŃèćńäÿ æŰ åŔŕäżěä¡£çŤĺäÿŃéİćåŚ¡äżd’æİěæĄćåd’

kubeadm reset

• äÿŃéİćæŸŕæIJĂåŘŐæL’ğèąŇæĹŘåŁ§æŸ¿çd’žçŽĎçżŞæd̄IJïijŇéIJĂèęĄä£İå Ÿè£ŹäÿłæL’ğèąŇçżŞæd̄IJïijŇäżěèől’
node èŁĆçĆźåŁăåĚěéŻĘç¿d’

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 $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.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 172.16.100.9:6443 --token 2dyd69.hrfsjkkxs4stim7n \
--discovery-token-ca-cert-hash

→˓sha256:4e30c1f41aefb177b708a404ccb7e818e31647c7dbdd2d42f6c5c9894b6f41e7

• æIJĂåě¡äżěæŹőéĂŽçŤĺæĹůçŽĎèžńäż¡è£ŘèąŇäÿŃéİćçŽĎåŚ¡äżd’

# åIJĺå¡ŞåL’ çŤĺǽLůåőűçŻőå¡ŢäÿŃǻLŻåżž.
→˓kubeçŻőå¡ŢåźűéĚ ç¡őèő£éŮőéŻĘç¿d’çŽĎconfig æŰĞäżű
mkdir -p $HOME/.kube

(continues on next page)
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sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.kube/config

• éČĺç¡š flannel ç¡ŚçżIJæŔŠäżű

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

• æ§ěçIJŃ kube-system åŚ¡åŘ çl’žéŮt’äÿ è£ŘèąŇçŽĎ pods

kubectl get pods -n kube-system

• æ§ěçIJŃ k8s éŻĘç¿d’çżĎäżűçŽĎçŁűæĂĄ

kubectl get ComponentStatus

• éĚ ç¡őåŚ¡äżd’èąěåĚĺ

yum install -y bash-completion
source /usr/share/bash-completion/bash_completion
source <(kubectl completion bash)
echo "source <(kubectl completion bash)" >> ~/.bashrc

3.3 3.3 éČĺç¡š Node

æIJňåřŔèŁĆçŽĎæL’ĂæIJL’çŽĎæŞ ä¡IJïijŇåŔłåIJĺ Node èŁĆçĆźäÿŁè£ŻèąŇãĂĆ

3.3.1 3.3.1 åŁăåĚěéŻĘç¿d’

• åŁăåĚěéŻĘç¿d’ïijŇæşĺæĎŔåIJĺåŚ¡äżd’åř¿éČĺåŁăäÿŁ –ignore-
preflight-errors=Swap ïijŇäżěå£¡çŢě k8s åŕźäÿżæIJž swap
çŽĎæčĂæ§ěïijĹk8säÿžäžĘæĂğèČ¡æL’ĂäżěèęĄæśĆè£ŻåĹű swap ïijL’

kubeadm join 172.16.100.9:6443 --token 2dyd69.hrfsjkkxs4stim7n \
--discovery-token-ca-cert-hash

→˓sha256:4e30c1f41aefb177b708a404ccb7e818e31647c7dbdd2d42f6c5c9894b6f41e7
→˓--ignore-preflight-errors=Swap

• è£ŤåŻd̄çżŞæd̄IJïijŇèąĺçd’žåŁăåĚěéŻĘç¿d’æĹŘåŁ§

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. (continues on next page)
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3.3.2 3.3.2 æ§ěçIJŃè£Żåžę

å¡Ş node èŁĆçĆźåŁăåĚě K8S éŻĘç¿d’äÿ åŘŐïijŇMaster äijŽèřČåžęåĹř Node
èŁĆçĆźäÿŁäÿĂäžŻçżĎäżűïijŇçŤĺäžŐåd’ĎçŘĘéŻĘç¿d’äžŃåŁąïijŇè£ŹäžŻçżĎäżűæšąæIJL’äÿŃè¡¡åőŇæĹŘäźŃåL’
Node èŁĆçĆźåIJĺéŻĘç¿d’äÿ è£ŸæŸŕæIJłåřśçżłçŁűæĂĄ

• åIJĺ node æL’ğèąŇäÿŃéİćåŚ¡äżd’ïijŇåŔŕäżěæ§ěçIJŃéŢIJåČŔçŽĎäÿŃè¡¡è£ŻåžęïijŇäÿŃéİćæŸŕæIJĂçżĹçżŞæd̄IJæŸ¿çd’ž

$ docker image ls
REPOSITORY TAG IMAGE ID
→˓CREATED SIZE
k8s.gcr.io/kube-proxy v1.14.0 5cd54e388aba 6
→˓weeks ago 82.1MB
quay.io/coreos/flannel v0.11.0-amd64 ff281650a721 3
→˓months ago 52.6MB
k8s.gcr.io/pause 3.1 da86e6ba6ca1 16
→˓months ago 742kB

• åŔŕäżěåIJĺ Master äÿŁä¡£çŤĺäÿŃéİćåŚ¡äżd’æİěæ§ěçIJŃæŰřåŁăåĚěçŽĎèŁĆçĆźçŁűæĂĄ

$ kubectl get nodes
NAME STATUS ROLES AGE VERSION
master Ready master 3d21h v1.14.1
node1 Ready <none> 3d21h v1.14.1
node2 Ready <none> 3d21h v1.14.1

• æ§ěçIJŃéŻĘç¿d’çŁűæĂĄ

[root@master ~]# kubectl cluster-info
Kubernetes master is running at https://10.234.2.204:6443
KubeDNS is running at https://10.234.2.204:6443/api/v1/namespaces/
→˓kube-system/services/kube-dns:dns/proxy
Metrics-server is running at https://10.234.2.204:6443/api/v1/
→˓namespaces/kube-system/services/https:metrics-server:/proxy

To further debug and diagnose cluster problems, use 'kubectl
→˓cluster-info dump'.
[root@master ~]# kubectl get componentstatuses
NAME STATUS MESSAGE ERROR
controller-manager Healthy ok
scheduler Healthy ok
etcd-0 Healthy {"health":"true"}

åęĆæd̄IJåńŇç¡ŚçżIJpulléŢIJåČŔæĚćåŔŕäżěåIJĺäÿĂåŔřäÿŁéİćåřĘéŢIJåČŔæL’ŞåŇĚåŔŚéĂĄèĞşåĚűäżŰnodeèŁĆçĆź
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æŃůèt’İǻLřnodeèŁĆçĆź
for i in /tmp/*.tar; do scp -i $i root@172.16.0.15:/root/;done

nodeèŁĆçĆźè£ŸåŐ§
for i in *.tar ;do docker load -i $i;done

• æ§ěçIJŃ kube-system è£Źäÿł k8s åŚ¡åŘ çl’žéŮt’äÿ æIJL’åŞłäžŻçżĎäżűïijŇåĹĘåĹńè£ŘèąŇåIJĺåŞłäÿłèŁĆçĆźïijŇ-
o wide æŸŕäżěèŕęçżĘæŰźåijŔæŸ¿çd’žãĂĆ

$ kubectl get pods -n kube-system -o wide

NAME READY STATUS RESTARTS
→˓AGE IP NODE NOMINATED NODE READINESS
→˓GATES
coredns-fb8b8dccf-cp24r 1/1 Running 0
→˓26m 10.244.0.2 i-xeahpl98 <none> <none>
coredns-fb8b8dccf-ljswp 1/1 Running 0
→˓26m 10.244.0.3 i-xeahpl98 <none> <none>
etcd-i-xeahpl98 1/1 Running 0
→˓25m 172.16.100.9 i-xeahpl98 <none> <none>
kube-apiserver-i-xeahpl98 1/1 Running 0
→˓25m 172.16.100.9 i-xeahpl98 <none> <none>
kube-controller-manager-i-xeahpl98 1/1 Running 0
→˓25m 172.16.100.9 i-xeahpl98 <none> <none>
kube-flannel-ds-amd64-crft8 1/1 Running 3
→˓16m 172.16.100.6 i-me87b6gw <none> <none>
kube-flannel-ds-amd64-nckw4 1/1 Running 0
→˓6m41s 172.16.100.10 i-qhcc2owe <none> <none>
kube-flannel-ds-amd64-zb7sg 1/1 Running 0
→˓23m 172.16.100.9 i-xeahpl98 <none> <none>
kube-proxy-7kjkf 1/1 Running 0
→˓6m41s 172.16.100.10 i-qhcc2owe <none> <none>
kube-proxy-c5xs2 1/1 Running 2
→˓16m 172.16.100.6 i-me87b6gw <none> <none>
kube-proxy-rdzq2 1/1 Running 0
→˓26m 172.16.100.9 i-xeahpl98 <none> <none>
kube-scheduler-i-xeahpl98 1/1 Running 0
→˓25m 172.16.100.9 i-xeahpl98 <none> <none>

3.3.3 3.3.3 éŢIJåČŔäÿŃè¡¡åd’łæĚć

node èŁĆçĆźéIJĂèęĄç£żåćŹäÿŃè¡¡éŢIJåČŔåd’łæĚćïijŇåżžèőőä¡£çŤĺ docker
éŢIJåČŔçŽĎåŕijåĚěåŕijåĞžåŁ§èČ¡ åĚĹåřĘmasterçŽĎäÿL’äÿłéŢIJåČŔæL’ŞåŇĚåŔŚéĂĄåĹřn-
odeèŁĆçĆźïijŇloadåŘŐåĘ jion

• åŕijåĞž
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docker image save -o /tmp/kube-proxy.tar k8s.gcr.io/kube-proxy
docker image save -o /tmp/flannel.tar quay.io/coreos/flannel
docker image save -o /tmp/pause.tar k8s.gcr.io/pause

• åŕijåĚě

docker image load -i /tmp/kube-proxy.tar
docker image load -i /tmp/pause.tar
docker image load -i /tmp/flannel.tar
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CHAPTER 4

åŻŻ åĚěéŮĺåŚ¡äżd’

4.1 4.1 kubectl

kubectl æŸŕ apiserver çŽĎåőćæĹůçńŕçĺŃåžŔïijŇè£ŹäÿłåőćæĹůçńŕçĺŃåžŔæŸŕéĂŽè£Ğè£d̄æŐě
master èŁĆçĆźäÿŁçŽĎ apiserver ïijŇåőd̄çŐřåŘĎçğ k8s
åŕźèśąçŽĎåćd̄åĹăæŤźæ§ěç L’å§žæIJňæŞ ä¡IJïijŇåIJĺ k8s åŔŕèćńçőąçŘĘçŽĎåŕźèśąæIJL’å¿Ĺåd’Žäÿł

å§žæIJňåŚ¡äżd’ (ǻLİçžğ):
create äżŐæŰĞäżűǽLŰæăĞåĞĘè¿ŞåĚěǻLŻåżžèţĎæžŘ
expose èŐůåŔŰäÿĂäÿłåd’ ǻLűæŐğǻLűåŹĺ, æIJ åŁą,

→˓éČĺç¡šǽLŰèĂĚæŽt’éIJšäÿĂäÿł POD åřĘåĚűä¡IJäÿžæŰřçŽĎ Kubernetes
→˓æIJ åŁąåĚňåijĂ
run ǻLŻåżžåźűè£ŘèąŇçL’źåőŽçŽĎéŢIJåČŔ, ǻLŻåżžä¡£çŤĺ

→˓deployment ǽLŰ job çőąçŘĘçŽĎåőźåŹĺ
set èő¿ç¡őåŕźèśąçŽĎçL’źåőŽåŁ§èČ¡, ä¿ŃåęĆåŔŚåÿČ,

→˓æŕŔæňąåŐżset äÿ çŤĺçŽĎimage tag

å§žæIJňåŚ¡äżd’ (äÿ çžğ):
explain æŰĞæąčǽLŰèĂĚèţĎæžŘ,

→˓åŔŕäżěçŤĺæİěæ§ěçIJŃèţĎæžŘæÿĚå ŢåĘŹæşŢ
get æŸ¿çd’žäÿĂäÿłǽLŰåd’ŽäÿłèţĎæžŘ
edit çijŰè¿ŚæIJ åŁąåŹĺäÿŁçŽĎèţĎæžŘ
delete æŇL’æŰĞäżűåŘ , æăĞåĞĘè¿ŞåĚě,

→˓èţĎæžŘåŠŇåŘ çğřǽLŰèţĎæžŘåŠŇæăĞç ¿éĂL’æŃl’åŹĺǻLăéŹd’èţĎæžŘ

éČĺç¡šåŚ¡äżd’:
rollout çőąçŘĘèţĎæžŘçŽĎéČĺç¡š
scale äÿžéČĺç¡šèő¿ç¡őæŰřåd’ğåřŔ, ReplicaSet, Replication

→˓Controller, Job
(continues on next page)
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autoscale èĞłåŁĺæL’l’åśŢäÿĂäÿłéČĺç¡š, ReplicaSet, ǽLŰèĂĚ
→˓ReplicationController

ç¿d’éŻĘçőąçŘĘåŚ¡äżd’:
certificate ä£őæŤźèŕĄäźęèţĎæžŘ
cluster-info æŸ¿çd’žç¿d’éŻĘä£ąæĄŕ
top æŸ¿çd’žèţĎæžŘ(CPU / åĘĚå Ÿ/ å ŸåĆĺ)ä¡£çŤĺæČĚåĘţ,

→˓éIJĂèęĄåőL’èčĚmetrics-server
cordon åřĘèŁĆçĆźæăĞèőřäÿžäÿ åŔŕèřČåžę
uncordon åřĘèŁĆçĆźæăĞèőřäÿžåŔŕèřČåžę
drain èő¿åőŽ node è£ŻåĚěçżt’æŁd’æĺąåijŔ
taint æŻt’æŰřäÿĂäÿłǽLŰåd’ŽäÿłèŁĆçĆźäÿŁçŽĎæśąçĆź

æŢĚéŽIJæŐŠéŹd’åŠŇèřČèŕŢåŚ¡äżd’:
describe æŸ¿çd’žçL’źåőŽèţĎæžŘǽLŰèţĎæžŘçżĎçŽĎèŕęçżĘä£ąæĄŕ
logs åIJĺåőźåŹĺäÿ æL’Şå řåőźåŹĺçŽĎæŮěå£Ů
attach éŹĎåŁăǻLřæ čåIJĺè£ŘèąŇçŽĎåőźåŹĺ
exec åIJĺåőźåŹĺäÿ æL’ğèąŇåŚ¡äżd’
port-forward åřĘäÿĂäÿłǽLŰåd’ŽäÿłæIJňåIJřçńŕåŔčè¡ňåŔŚǻLř pod
proxy è£ŘèąŇäżčçŘĘǻLř Kubernetes API æIJ åŁąåŹĺ
cp åřĘæŰĞäżűåŠŇçŻőå¡Ţåd’ ǻLűǻLřåőźåŹĺ,

→˓åŠŇäżŐåőźåŹĺåd’ ǻLű, èůĺåőźåŹĺåd’ ǻLűæŰĞäżű
auth æčĂæ§ěæŐ́LæİČ

éńŸçžğåŚ¡äżd’:
diff éŠ́LåŕźåřĘèęĄåžŤçŤĺçŽĎçL’́LæIJňçŽĎ Diff

→˓åőd̄æŮűçL’́LæIJň
apply

→˓éĂŽè£ĞæŰĞäżűåŘ ǽLŰæăĞåĞĘè¿ŞåĚěåřĘéĚ ç¡őåžŤçŤĺäžŐèţĎæžŘ
patch ä¡£çŤĺç ŰçŢěåŘ́LåźűèąěäÿĄæŻt’æŰřèţĎæžŘçŽĎå Ůæőţ
replace çŤĺæŰĞäżűåŘ ǽLŰæăĞåĞĘè¿ŞåĚěæŻ£æ ćèţĎæžŘ
wait åőd̄éłŇéŸűæőţåŚ¡äżd’:

→˓åIJĺäÿĂäÿłǽLŰåd’ŽäÿłèţĎæžŘäÿŁç L’å¿ĚçL’źåőŽæİąäżű,
→˓åőŽäźL’äÿĂäÿłèğęåŔŚåŹĺ
convert åIJĺäÿ åŘŇçŽĎAPIçL’́LæIJňäźŃéŮt’è¡ňæ ćéĚ ç¡őæŰĞäżű
kustomize äżŐçŻőå¡ŢǽLŰè£IJçĺŃ URL æd̄Ďåżž kustomization çŻőæăĞ

èő¿ç¡őåŚ¡äżd’:
label æŻt’æŰřèţĎæžŘäÿŁçŽĎæăĞç ¿
annotate æŻt’æŰřèţĎæžŘäÿŁçŽĎæşĺéĞŁ
completion åŚ¡äżd’èąěåĚĺçŻÿåĚşåŁ§èČ¡

åĚűäżŰåŚ¡äżd’:
api-resources åIJĺæIJ åŁąåŹĺäÿŁæL’Şå řæŤŕæŇĄçŽĎAPIèţĎæžŘ
api-versions äżě "group/version"

→˓çŽĎå¡ćåijŔåIJĺæIJ åŁąåŹĺäÿŁæL’Şå řæŤŕæŇĄçŽĎAPIçL’́LæIJň
config ä£őæŤź kubeconfig æŰĞäżű
plugin æŔŘä¿ŻäÿŐæŔŠäżűäžd’äžŠçŽĎåőd̄çŤĺçĺŃåžŔ
version æL’Şå řåőćǽLůçńŕåŠŇæIJ åŁąåŹĺçL’́LæIJňä£ąæĄŕ
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4.2 4.2 run

• åĹŻåżžæŐğåĹűåŹĺåźűè£ŘèąŇéŢIJåČŔ

åĹŻåżžäÿĂäÿłåŘ äÿž nginx çŽĎ deploymentïijŇéŢIJåČŔäÿž nginx:latest
,åęĆæd̄IJäÿ ç§ěéĄŞåL’ŕæIJňæŢřïijŇåĹŹäÿž1

kubectl run nginx --image=nginx:latest

• æŇĞåőŽè£ŘèąŇçŽĎ POD æŢřéĞŔ

kubectl run nginx --image=nginx --replicas=5 # åŘŕåŁĺ 5 äÿł POD

• äÿ è£ŘèąŇåőźåŹĺçŽĎéżŸèőd’åŚ¡äżd’ïijŇä¡£çŤĺèĞłåőŽäźL’çŽĎæŇĞäżd’

kubectl run nginx --image=nginx --command -- <cmd> <arg1> ... <argN>

• è£ŘèąŇäÿĂäÿłåŚĺæIJ§äżżåŁą

kubectl run pi --schedule="0/5 * * * ?" --image=perl --
→˓restart=OnFailure -- perl -Mbignum=bpi -wle 'print bpi(2000)'

• æŇĞåőŽæŐğåĹűåŹĺåŘ çğřè£ŘèąŇ nginx æŇĞåőŽçńŕåŔčåŠŇåL’ŕæIJňæŢřéĞŔïijŇäżěæţŃèŕŢæĺąåijŔè£ŘèąŇ

æŇĞåőŽåŔĆæŢř dry-run åŔŕäżěçŤĺæİěéłŇèŕĄåĘŹçŽĎ yaml
æŰĞäżűæŸŕåŘęå ŸåIJĺåijĆåÿÿïijŇäÿ äijŽçIJ§æ čæL’ğèąŇ

kubectl run nginx-deploy --image=nginx --port=80 --replicas=1 --dry-
→˓run=true

• æ§ěçIJŃåőźåŹĺæŸŕåŘęè£ŘèąŇ

kubectl get deployment

• æ§ěçIJŃèćńèřČåžęçŽĎäÿżæIJž

kubectl get pod -o wide

• éĂŽè£Ğ ip åIJřåİĂçŻt’æŐěèő£éŮőïijŇçŤśäžŐæL’ĂæIJL’çŽĎ POD
åd’ĎäžŐåŘŇäÿĂäÿłç¡ŚçżIJäÿ ïijŇæL’ĂäżěåIJĺéŻĘç¿d’åĘĚéČĺæŸŕåŔŕäżěèő£éŮőçŽĎ

curl 10.244.2.2

• åĄĞåęĆçŐřåIJĺåĹăéŹd’åĹŽåĹŻåżžçŽĎè£Źäÿł PODïijŇéĆčäźĹåL’ŕæIJňæŐğåĹűåŹĺäijŽèĞłåŁĺåIJĺåĚűäżŰçŽĎ
node äÿŁéĞ åżžè£Źäÿł POD

kubectl delete pods nginx-deploy-5c9b546997-jsmk6

• åĘ æňąæL’ğèąŇæ§ěçIJŃïijŇäijŽåŔŚçŐřåőźåŹĺåůšçżŔèćńèřČåžęåĹřåĚűäżŰèŁĆçĆźäÿŁè£ŘèąŇäžĘ
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kubectl get pod -o wide

4.3 4.3 expose

çŐřåIJĺå ŸåIJĺäÿĂäÿłéŮőéćŸïijŇåřśæŸŕ POD çŽĎ IP
åIJřåİĂåŔŕèČ¡éŽŔæŮűåŔŚçŤ§åŔŸåŁĺïijŇæL’Ăäżěäÿ èČ¡ä¡IJäÿžèő£éŮőçŽĎåĚěåŔčïijŇéĆčäźĹåřśéIJĂèęĄ
service æİěäżčçŘĘ POD æİěåĹŻåżžäÿĂäÿłåŻžåőŽçŽĎçńŕçĆźãĂĆ

• åĹŻåżžäÿĂäÿł service æİěæŽt’éIJšäÿĂäÿłæIJ åŁą

åIJĺæŐğåĹűåŹĺ nginx-deploy äÿŁåĹŻåżžåŘ å Ůäÿž nginx çŽĎ service ,
åőČåůěä¡IJçńŕåŔčäÿž 80, äżčçŘĘçŽĎåŘŐçńŕåőźåŹĺçńŕåŔč 80, å Ŕèőőäÿž TCP

kubectl expose deployment nginx-deploy --name=nginx --port=80 --
→˓target-port=80 --protocol=TCP

• åŔŕäżěçIJŃåĹřåĹŽåĹŽåĹŻåżžçŽĎåŘ å Ůäÿž nginx çŽĎ service
ïijŇçŐřåIJĺåřśåŔŕäżěåIJĺéŻĘç¿d’åĘĚçŤĺ service çŽĎåIJřåİĂæİěèő£éŮőäžĘ,
åęĆæd̄IJåd’ŰéČĺèő£éŮőåŔŕäżěä¡£çŤĺ NodePort æĺąåijŔ

kubectl get service

• åĹăéŹd’äÿĂäÿłäżżåŁą

kubectl delete deployment nginx-deploy

4.4 4.4 cp

• æŃůèt’İåő£äÿżæIJžæŰĞäżűæĹŰçŻőå¡ŢåĹřpodäÿ ïijŇâŽăïÿŔèęĄæśĆtaräžŇè£ŻåĹűæŰĞäżűåůšçżŔå ŸåIJĺåőźåŹĺäÿ ïijŇäÿ çĎűæŃůèt’İäijŽåd’śèt’ě

kubectl cp /tmp/foo_dir <some-pod>:/tmp/bar_dir

[root@master ~]# kubectl cp flannel.tar nginx-58cd4d4f44-8pwb7:/
→˓usr/share/nginx/html
[root@master ~]# kubectl cp mainfile/ nginx-58cd4d4f44-8pwb7:/usr/
→˓share/nginx/html
[root@master ~]# kubectl exec -it nginx-58cd4d4f44-8pwb7 -- /bin/
→˓bash
root@nginx-58cd4d4f44-8pwb7:/# ls -l /usr/share/nginx/html/
total 54108
-rw-r--r-- 1 root root 537 Jul 11 2017 50x.html
-rw-r--r-- 1 root root 355 May 27 06:47 dashboard-adminuser.
→˓yaml
-rw------- 1 root root 55390720 May 27 01:49 flannel.tar
-rw-r--r-- 1 root root 612 Jul 11 2017 index.html
drwxr-xr-x 4 root root 51 Aug 17 14:16 mainfile
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4.5 4.5 port-forward

• çńŕåŔčè¡ňåŔŚïijŇåřĘsvcåIJřåİĂæĹŰçİĂpodsçńŕåŔčåĹl’çŤĺkubeletæŸăåřĎåĹřåő£äÿżæIJžäÿŁ,åřĘèő£éŮőåő£äÿżæIJžçŽĎ8888çńŕåŔčçŽĎæL’ĂæIJL’æţĄéĞŔè¡ňåŔŚåĹř8111svc

kubectl port-forward --address 0.0.0.0 service/nginx 8888 8111

• è¡ňåŔŚpodsçńŕåŔč,åřĘèő£éŮőåő£äÿżæIJžçŽĎ8888çńŕåŔčæţĄéĞŔè¡ňåŔŚåĹřpodçŽĎ5000çńŕåŔč

kubectl port-forward pod/mypod 8888:5000

4.6 4.6 coredns

service æŔŘä¿ŻäžĘåŕź pod çŽĎåŻžåőŽèő£éŮőçńŕçĆźïijŇä¡ĘæŸŕ ser-
vice æIJňèžńçŽĎåŔŸåŁĺæĹŚäżňæŮăæşŢç§ěæŹŞïijŇéIJĂèęĄ coredns åŕź service
åĄŽå§§åŘ èğčæd̄ŘãĂĆ

• æ§ěçIJŃ coredns è£ŘèąŇçŁűæĂĄ

kubectl get pods -n kube-system -o wide |grep coredns

• æ§ěçIJŃåŘĎäÿł kube-system åŚ¡åŘ çl’žéŮt’è£ŘèąŇçŽĎæIJ åŁąïijŇåŔŕäżěçIJŃåĹř
kube-dns è£ŘèąŇçŽĎ IP åIJřåİĂ

kubectl get service -n kube-system

• ä¡£çŤĺ kube-dns æİěèğčæd̄Ř nginx è£Źäÿł service
çŽĎåIJřåİĂåřśåŔŕäżěæ čåÿÿèğčæd̄ŘäžĘ

dig -t A nginx.default.svc.cluster.local @10.96.0.10

• åĹŻåżžäÿĂäÿłèő£éŮő nginx åőćæĹůçńŕåőźåŹĺïijŇåźűè£ŻåĚěäžd’äžŠåijŔæĺąåijŔïijŇè£ŹäÿłåőźåŹĺéżŸèőd’çŽĎ
dns æIJ åŁąåŹĺåřśæŸŕ kube-dns æL’ĂåIJĺçŽĎæIJ åŁąåŹĺ

kubectl run client --image=busybox --replicas=1 -it --restart=Never

/ # cat /etc/resolv.conf
nameserver 10.96.0.10
→˓# kube-dns åIJřåİĂ
search default.svc.cluster.local svc.cluster.local cluster.local
→˓# éżŸèőd’çŽĎèğčæd̄ŘæŘIJçt’ćå§§
options ndots:5

• åIJĺ busybox è£ŹäÿłåőźåŹĺäÿ èŕůæśĆ nginx è£Źäÿłå§§åŘ çŽĎ service
ïijŇèČ¡åd’§æ čåÿÿèő£éŮő

wget -O - -q http://nginx:80/
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4.7 4.7 æĺąæŃ§ POD èćńåĹăéŹd’

• çŐřåIJĺæĹŚäżňåĹăéŹd’ service åŘŐçńŕçŽĎ POD ïijŇåL’ŕæIJňæŐğåĹűåŹĺäijŽèĞłåŁĺåĹŻåżžæŰřçŽĎ
PODïijŇèĂŇ service åĹŹäijŽèĞłåŁĺæŇĞåŘŚæŰřåĹŻåżžçŽĎ POD

kubectl delete pods nginx-deploy-5c9b546997-4w24n

• æ§ěçIJŃçŤśåL’ŕæIJňæŐğåĹűåŹĺèĞłåŁĺåĹŻåżžçŽĎ POD

kubectl get pods

• åIJĺ busybox è£ŹäÿłåőźåŹĺäÿ èŕůæśĆ nginx è£Źäÿłå§§åŘ çŽĎ service
ïijŇèő£éŮőæšąæIJL’åŔŮåĹřå¡śåŞ

wget -O - -q http://nginx:80/

4.8 4.8 æĺąæŃ§ service èćńåĹăéŹd’

• å¡ŞæĹŚäżňåĹăéŹd’ service åźűäÿŤéĞ æŰřåżžçńŃäÿĂäÿł service åĘ æňąæ§ěçIJŃ ser-
vice çŽĎåIJřåİĂåůšçżŔåŔŚçŤ§åŔŸåŇŰäžĘ

kubectl delete service nginx

kubectl expose deployment nginx-deploy --name=nginx --port=80 --
→˓target-port=80 --protocol=TCP

kubectl get service

• åIJĺ busybox è£ŹäÿłåőźåŹĺäÿ èŕůæśĆ nginx è£Źäÿłå§§åŘ çŽĎ service
ïijŇèő£éŮőæšąæIJL’äż çĎűæšąæIJL’åŔŮåĹřå¡śåŞ

wget -O - -q http://nginx:80/

4.9 4.9 labels

äÿžäżĂäźĹ Pod èćńåĹăéŹd’åŘŐïijŇservic äż çĎűèČ¡åd’§æ čçąőçŽĎèřČåžęåĹřæŰřçŽĎ
POD äÿŁïijŇè£ŹåřśæŸŕ k8s çŽĎ labels è£ŹäÿłæIJžåĹűæİěä£İèŕĄçŽĎãĂĆ

èČ¡åd’§ä¡£çŤĺæăĞç ¿æIJžåĹűäÿ æ ćæIJL’ podãĂĄåIJĺ k8s
äÿ å¿Ĺåd’ŽåŕźèśąéČ¡åŔŕäżěä¡£çŤĺæăĞç ¿ïijŇä¿ŃåęĆïijŽnodeãĂĄservice

• æ§ěçIJŃ service çŽĎèŕęçżĘä£ąæĄŕïijŇäijŽåŔŚçŐřæăĞç ¿éĂL’æŃl’åŹĺ

kubectl describe service nginx
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Name: nginx
Namespace: default
Labels: run=nginx-deploy
Annotations: <none>
Selector: run=nginx-deploy #
→˓è£ŹäÿłéĂL’æŃl’åŹĺäijŽèĞłåŁĺéĂL’äÿ run æăĞç ¿ïijŇäÿŤåĂijäÿž nginx-
→˓deploy çŽĎ POD
Type: ClusterIP
IP: 10.101.149.4
Port: <unset> 80/TCP
TargetPort: 80/TCP
Endpoints: 10.244.2.4:80 # å¡Ş service
→˓çŽĎåŘŐçńŕïijŇå¡Ş POD åŔŚçŤ§åŔŸåŁĺǻLŹçńŃå şäijŽæŻt’æŰř
Session Affinity: None
Events: <none>

• æ§ěçIJŃ POD çŽĎæăĞç ¿ïijŇäijŽçIJŃåĹřæŃěæIJL’ run=nginx-
deploy æăĞç ¿çŽĎåőźåŹĺïijŇèĂŇäžžäÿžåĹăéŹd’äÿĂäÿł POD
åŘŐïijŇåL’ŕæIJňæŐğåĹűåŹĺåĹŻåżžçŽĎåL’ŕæIJňäÿŁçŽĎæăĞç ¿äÿ äijŽåŔŸåŇŰïijŇæL’ĂäżěæăĞç ¿åŔĹèćń
service åĚşèĄŤãĂĆ

kubectl get pods --show-labels

NAME READY STATUS RESTARTS AGE
→˓ LABELS
client 1/1 Running 0 21m
→˓ run=client
nginx-deploy-5c9b546997-kh88w 1/1 Running 0 8m37s
→˓ pod-template-hash=5c9b546997,run=nginx-deploy

• æ§ěçIJŃ POD çŽĎèŕęçżĘä£ąæĄŕïijŇäź§åŔŕäżěæ§ěçIJŃåĹř POD çŽĎèŕęçżĘä£ąæĄŕ

kubectl describe deployment nginx-deploy

• æăźæ őæăĞç ¿è£Ğæżd’ïijŇä¡£çŤĺ -l æİěæŇĞåőŽæăĞç ¿åŘ çğřæĹŰåŘŇæŮűè£Ğæżd’åĚűåĂij

kubectl get pods --show-labels -l run=nginx-deploy

• æăĞç ¿éĂL’æŃl’åŹĺéŻĘäÿ è£ŘçőŮ

åĚşçşżäÿŐ: KEY,KEY KEY=VALUE2,KEY=VALUE2 # -l run,app
ç L’åĂijåĚşçşż:KEY = VALUE KEY != VALUE # -l run=nginx-
→˓deploy,app!=myapp
éŻĘåŘ́LåĚşçşż:KYE in|not in (VALUE1,VALUE2) # -l "release in
→˓(canary,bata,alpha)"

• æŸ¿çd’žæŇĞåőŽçŽĎæăĞç ¿çŽĎåĂijïijŇäÿŃéİćæŸ¿çd’žäžĘäÿd’äÿłæăĞç ¿

kubectl get pods --show-labels -L run,pod-template-hash
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• äÿžæŇĞåőŽçŽĎ POD æL’ŞæăĞç ¿ïijŇäÿž client è£Źäÿł POD æL’ŞäÿŁäÿĂäÿł release
æăĞç ¿ïijŇåĚűåĂijäÿž canary

kubectl label pods client release=canary

• ä£őæŤź POD çŽĎæăĞç ¿ïijŇä¡£çŤĺ –overwrite è£ŻèąŇä£őæŤźåŐ§æIJL’æăĞç ¿

kubectl label pods client release=stable --overwrite

• åĹăéŹd’æŇĞåőŽçŽĎ nodes äÿŁçŽĎæăĞç ¿ïijŇä¡£çŤĺæăĞç ¿åŘ çğřåŁă - çňęåŔů

kubectl label nodes node2 disktype-

• èőÿåd’ŽèţĎæžŘæŤŕæŇĄåĘĚåţŇå ŮæőţæİěåőŽäźL’åĚűä¡£çŤĺçŽĎæăĞç ¿éĂL’æŃl’åŹĺïijŇä¿ŃåęĆ
service åĚşèĄŤ pod æŮűåĂŹïijŽ

matchLabels: çŻt’æŐěçżŹåőŽéŤőåĂij
matchExpressions:
→˓å§žäžŐçżŹåőŽçŽĎèąĺè¿¿åijŔæİěåőŽäźL’ä¡£çŤĺæăĞç ¿éĂL’æŃl’åŹĺ: {key:
→˓"KEY",operator:"OPERATOR",value:[VAL1,VAL2,...]}

ä¡£çŤĺ key äÿŐ value è£ŻèąŇ operator è£ŘçőŮ,
→˓åd’ åŘ́LæİąäżűçŽĎæL’ èćńéĂL’æŃl’

æŞ ä¡IJçňę:
In, NotIn: åĚű value ǻLŮèąĺå£ĚéążæIJL’åĂij
Exists, NotExists: åĚű value å£Ěéążäÿžçl’ž

• k8s äÿ å¿Ĺåd’ŽåŕźèśąéČ¡åŔŕäżěæL’ŞæăĞç ¿ïijŇä¿ŃåęĆçżŹ nodes
æL’ŞäÿĂäÿłæăĞèőřïijŇéŽŔåŘŐåIJĺæůżåŁăèţĎæžŘæŮűåĂŹåřśåŔŕäżěèől’èţĎæžŘåŕźèŁĆçĆźæIJL’åĂ¿åŘŚæĂğäžĘ

kubectl label nodes node2 disktype=ssd

kubectl get nodes --show-labels

4.10 4.10 åŁĺæĂĄæL’l’åőź

• æL’l’åőźäÿĂäÿłéŻĘç¿d’çŽĎçŽĎ PODïijŇäÿŃéİćåŚ¡äżd’èąĺçd’žä£őæŤź deployment
æŐğåĹűåŹĺäÿŃçŽĎ nginx-deply åőźåŹĺçŽĎåL’ŕæIJňæŢřéĞŔäÿž2

kubectl scale --replicas=5 deployment nginx-deploy

4.11 4.11 æżŽåŁĺå Ğçžğ

• æŻt’æ ć nginx-deploy è£ŹäÿłæŐğåĹűåŹĺäÿŃçŽĎ nginx-deploy åőźåŹĺéŢIJåČŔäÿž iku-
bernetes/myapp:v2
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kubectl set image deployment nginx-deploy nginx-deploy=ikubernetes/
→˓myapp:v2

• æ§ěçIJŃæŻt’æŰřçŽĎè£ĞçĺŃïijŇçŻt’åĹř 5 äÿłåőźåŹĺäÿ è£ŘèąŇçŽĎéŢIJåČŔåĚĺéČĺæŻt’æŰřåőŇ

kubectl rollout status deployment nginx-deploy

[root@node1 ~]# kubectl rollout status deployment nginx-deploy
Waiting for deployment "nginx-deploy" rollout to finish: 3 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 3 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 3 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 3 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 3 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 4 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 4 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 4 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 4 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 4 out of 5
→˓new replicas have been updated...
Waiting for deployment "nginx-deploy" rollout to finish: 2 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 2 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 2 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 1 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 1 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 1 old
→˓replicas are pending termination...
Waiting for deployment "nginx-deploy" rollout to finish: 4 of 5
→˓updated replicas are available...
deployment "nginx-deploy" successfully rolled out

• åŻd̄æżŽæŞ ä¡IJïijŇäÿ æŇĞåőŽäżżä¡ŢçŽĎéŢIJåČŔåĹŹäÿžäÿŁäÿĂäÿłçL’ĹæIJňçŽĎéŢIJåČŔ

kubectl rollout undo deployment nginx-deploy

åęĆæd̄IJéŸšæ ćæŻt’æŰřè£ĞçĺŃäÿ èćńèřČåžęïijŇéĆčäźĹåřśéIJĂèęĄå ęäźăåřśçżłæĂğæčĂæţŃæL’ èČ¡åőd̄çŐř
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4.12 4.12 éŻĘç¿d’åd’Űèő£éŮő

• ä£őæŤź service çŽĎç¡ŚçżIJçśżåd̄Ńäÿž NodePort

kubectl edit service nginx

type: ClusterIP -> type: NodePort

• æ§ěçIJŃ service çŽĎä£ąæĄŕïijŇåŔŚçŐřåd’ŽäžĘäÿĂäÿł 30982 çńŕåŔč

kubectl get service

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S)
→˓ AGE
kubernetes ClusterIP 10.96.0.1 <none> 443/TCP
→˓ 15h
nginx NodePort 10.105.27.11 <none> 80:30982/TCP
→˓ 42m

• åIJĺéŻĘç¿d’åd’ŰéČĺä¡£çŤĺäżżæĎŔçŽĎ node IP åIJřåİĂ + çńŕåŔčæİěèő£éŮő

http://172.16.100.101:30982/

4.13 4.13 æŐŠæ§ěæŮěå£Ů

• æ§ěçIJŃäÿĂäÿł pod çŽĎæ§ŘäÿłåőźåŹĺçŽĎè£ŘèąŇæŮěå£Ů

kubectl logs pod-demo busybox

4.14 4.14 è£d̄åĚě POD åőźåŹĺ

kubectl exec -it pod-demo -c myapp -- /bin/sh
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CHAPTER 5

äžŤ éĚ ç¡őæÿĚå Ţä¡£çŤĺ

apiserver äżĚæŐěæŤű json æăijåijŔçŽĎèţĎæžŘåőŽäźL’ïijŇyaml
æăijåijŔåőŽäźL’æŔŘä¿ŻçŽĎéĚ ç¡őæÿĚå ŢïijŇapiserver åŔŕèĞłåŁĺåřĘåĚűè¡ňæ ćäÿž
json æăijåijŔïijŇèĂŇåŘŐåĘ è£ŻèąŇæL’ğèąŇãĂĆ

5.1 5.1 åŔŕéĚ ç¡őçŽĎåŕźèśą

• åŔŕçŤĺèţĎæžŘæÿĚå ŢéĚ ç¡őçŽĎåŕźèśą

workloadïijŽPodãĂĄReplicaSetãĂĄDeploymentãĂĄStatefulSetãĂĄDaemonSetãĂĄJobãĂĄCronJob
æIJ åŁąåŔŚçŐřåŔŁåİĞèąąïijŽServiceãĂĄIngress
éĚ ç¡őäÿŐå ŸåĆĺïijŽVolumeãĂĄCSI

ConfigMapãĂĄSecret
DownwardAPI

éŻĘç¿d’çžğèţĎæžŘ

→˓NamespaceãĂĄNoneãĂĄRoleãĂĄClusterRoleãĂĄRoleBindingãĂĄClusterRoleBinding
åĚČæŢřæ őçśżåd̄ŃèţĎæžŘ

HPAãĂĄPodTemplateãĂĄLimitRange

5.2 5.2 éĚ ç¡őæÿĚå ŢçżĎæĹŘ

• éĚ ç¡őæÿĚå ŢçżĎæĹŘéČĺåĹĘïijŇåd’ğéČĺåĹĘèţĎæžŘä¡£çŤĺéĚ ç¡őæÿĚå ŢæŰźåijŔæİěåĹŻåżž

apiVersion
# äżě "group/version" å¡ćåijŔæŇĞæŸŐïijŇè£Źäÿłåŕźèśąåśd̄äžŐåŞłäÿł

→˓API çżĎïij́LçL’́LæIJňïijL’ (continues on next page)
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(continued from previous page)

kind:
# èţĎæžŘçśżǻLńïijŇæăĞèőřǻLŻåżžäżĂäź́Lçśżåd̄ŃçŽĎèţĎæžŘ

metadata:
# åĚČæŢřæ őåĘĚéČĺæŸŕåţŇåěŮçŽĎå Ůæőţ
#

→˓åőŽäźL’äžĘèţĎæžŘåŕźèśąçŽĎåŘ çğřãĂĄåŚ¡åŘ çl’žéŮt’ïij́Lk8sçžğǻLńçŽĎäÿ æŸŕçşżçż§çŽĎïijL’ç L’ãĂĄæăĞç ¿ãĂĄæşĺèğčç L’
spec:

#
→˓èğĎèŇČåőŽäźL’èţĎæžŘåžŤèŕěæŃěæIJL’äżĂäź́LæăůçŽĎçL’źæĂğïijŇä¿İéİăæŐğǻLűåŹĺçąőä£İçL’źæĂğèČ¡åd’§èćńæżąèűş

# åőČæŸŕçŤĺǽLůåőŽäźL’çŽĎæL’ĂæIJ§æIJŻäžĘèţĎæžŘçŁűæĂĄ
status:

# æŸ¿çd’žèţĎæžŘçŽĎå¡ŞåL’ çŁűæĂĄïijŇk8s
→˓åřśæŸŕçąőä£İå¡ŞåL’ çŁűæĂĄåŘŚçŻőæăĞçŁűæĂĄæŮăéŹŘéİăè£ŚäżŐèĂŇæżąèűşçŤĺǽLůæIJ§æIJŻ

# åőČæŸŕåŔłèŕżçŽĎïijŇäżčèąĺäžĘèţĎæžŘå¡ŞåL’ çŁűæĂĄ

• èŐůåŔŰåĚĺéČĺçŽĎ api çL’ĹæIJň

kubectl api-versions

• èŐůåŔŰåĚĺéČĺçŽĎ api èţĎæžŘåŕźèśą

äżŐåĘĚåőźåŔŕäżěçIJŃåĹřäÿĂäžŻçijl’åĘŹïijŇæŰźä¿£æĹŚäżňæŮěåÿÿåŚ¡äżd’åŘŐçőĂåĘŹ

kubectl api-resources

kubectl get po # æ§ěçIJŃpod
kubectl get deploy # æ§ěçIJŃdeployment
kubectl get svc # æ§ěçIJŃservice
kubectl get cm # æ§ěçIJŃ configmap
...

5.3 5.3 èŐůåŔŰæÿĚå ŢåÿőåŁl’

• æ§ěçIJŃ k8s æ§ŘäÿłåĘĚç¡őåŕźèśąçŽĎéĚ ç¡őæÿĚå ŢæăijåijŔïijŇåžŤèŕěåŇĚåŘńåŞłäžŻå ŮæőţïijŇä¡£çŤĺ
. æİěæŸ¿çd’žå ŮæőţçŽĎæăijåijŔåÿőåŁl’ä£ąæĄŕ

kubectl explain pods
kubectl explain pods.metadata

5.4 5.4 æÿĚå Ţå§žæIJňæăijåijŔ

• åőŽäźL’äÿĂäÿłèţĎæžŘæÿĚå Ţ
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apiVersion: v1
kind: Pod
metadata:

name: pod-deme
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
- name: busybox

image: busybox:latest
command:
- "/bin/sh"
- "-c"
- "sleep 10"

5.5 5.5 å£ńæ ůèŐůåŔŰæÿĚå Ţ

• ä¡£çŤĺ -o åŔĆæŢřæİěæŇĞåőŽåŕźèśąæŢřæ őçŽĎè¿ŞåĞžæăijåijŔïijŇä¡£çŤĺ –dry-run
æİěæţŃèŕŢæĂğæL’ğèąŇäÿĂäÿłæŇĞäżd’ïijŇåőČäÿd’äÿłçżŞåŘĹèţůæİěïijŇåřśåŔŕäżěéĂŽè£ĞåŚ¡äżd’åĹŻåżžïijŇäÿŤçŤ§æĹŘ
yaml æăijåijŔéĚ ç¡őæŰĞäżűäžĘ -o yaml –dry-run

kubectl create secret docker-registry regsecret --docker-
→˓server=registry-vpc.cn-hangzhou.aliyuncs.com --docker-
→˓username=admin --docker-password=123456 --docker-
→˓email=420123641@qq.com -o yaml --dry-run

5.6 5.6 create åĹŻåżž

• åĹŻåżžèţĎæžŘæÿĚå Ţäÿ çŽĎèţĎæžŘïijŇè£ŹæăůåĹŻåżžçŽĎäÿžèčÿ POD
ïijŇæšąæIJL’æŐğåĹűåŹĺçőąçŘĘïijŇæL’ĂäżěåĹăéŹd’åŘŐäÿ äijŽèĞłåŁĺéĞ åżžïijŇæĹŘäÿžèĞłäÿżåijŔ
POD

kubectl create -f pod-demo.yaml

5.7 5.7 delete åĹăéŹd’

• åĹăéŹd’èţĎæžŘæÿĚå Ţäÿ åőŽäźL’çŽĎ POD
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kubectl delete -f pod-demo.yaml

5.8 5.8 apply åĹŻåżžæĹŰæŻt’æŰř

apply åŔŕäżěæL’ğèąŇåd’ŽæňąïijŇåęĆæd̄IJåŔŚçŐřæŰĞäżűäÿ åŘŇïijŇåĹŹæŻt’æŰř

kubectl apply -f pod-demo.yaml
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CHAPTER 6

åĚ POD éĚ ç¡őæÿĚå Ţ

6.1 6.1 pods.metadata PODåĚČæŢřæ ő

6.1.1 6.1.1 labels æăĞç ¿

• labels åőŽäźL’æăĞç ¿ïijŇéŤőåĂijåŕźçżĎæĹŘçŽĎæăĞç ¿

labels:
app: myapp
tier: frontend

6.2 6.2 pods.spec èğĎèŇČ

6.2.1 6.2.1 nodeName è£ŘèąŇèŁĆçĆź

• åIJĺä¡£çŤĺèţĎæžŘæÿĚå ŢåőŽäźL’ pod æŮűåĂŹïijŇä¡£çŤĺ nodeName
åŔŕäżěçŻt’æŐěçżŚåőŽèţĎæžŘåŕźèśąåIJĺåŞłäÿł POD è£ŘèąŇçŽĎèŁĆçĆź

apiVersion: v1
kind: Pod
metadata:

name: pod-deme
namespace: default
labels:

app: myapp
tier: frontend

(continues on next page)
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(continued from previous page)

spec:
nodeName: node2 # çŻt’æŐěæŇĞåőŽ POD

→˓è£ŘèąŇçŽĎèŁĆçĆź
containers:
- name: myapp

image: ikubernetes/myapp:v1
imagePullPolicy: IfNotPresent

6.2.2 6.2.2 nodeSelector èŁĆçĆźéĂL’æŃl’

• åIJĺä¡£çŤĺèţĎæžŘæÿĚå ŢåőŽäźL’ pod æŮűåĂŹïijŇä¡£çŤĺ nodeSelector
ïijĹèŁĆçĆźæăĞç ¿éĂL’æŃl’åŹĺïijL’å ŮæőţïijŇæİěåőŽäźL’èŁĆçĆźçŽĎåĂ¿åŘŚæĂğ

apiVersion: v1
kind: Pod
metadata:

name: pod-deme
namespace: default
labels:

app: myapp
tier: frontend

spec:
nodeSelector: # åIJĺ spec

→˓äÿ åőŽäźL’è£Źäÿł POD çŽĎèŁĆçĆźåĂ¿åŘŚæĂğ
disktype: ssd # è£Źäÿł POD

→˓æIJĂçż́LäijŽè£ŘèąŇåIJĺæŃěæIJL’ disktype æăĞç ¿äÿŤåĂijäÿž ssd çŽĎ
→˓nodes äÿŁ
containers:
- name: myapp

image: ikubernetes/myapp:v1
imagePullPolicy: IfNotPresent
ports:

• äżŐæŰĞäżűåŘŕåŁĺ podïijŇèğĆåŕ§ pod è£ŘèąŇçŽĎèŁĆçĆźïijŇäijŽåŔŚçŐřåůšçżŔè£ŘèąŇåIJĺæIJL’æăĞç ¿çŽĎ
node èŁĆçĆźäÿŁäžĘ

kubectl create -f pod-demo.yaml

kubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
→˓NOMINATED NODE READINESS GATES
pod-demo 1/1 Running 0 21s 10.244.2.29 node3
→˓<none> <none>
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6.2.3 6.2.3 restartPolicy PODéĞ åŘŕç ŰçŢě

AlwaysïijŽäÿĂæŮęåőźåŹĺæŇĆäžĘïijŇéĆčäźĹæĂżæŸŕéĞ åŘŕåőČïijŇk8s
æŕŔæňąéĞ åŘŕç ŰçŢěäÿž 30 çğŠçŽĎäÿd’åĂ ïijŇçŻt’åĹřç L’å¿Ě 300 çğŠéĞ åŘŕãĂĆ

OnFailureïijŽåŔłæIJL’åĚűçŁűæĂĄäÿžéŤŹèŕŕçŽĎæŮűåĂŹæL’ åŐżéĞ åŘŕåőČ

NeverïijŽäżŐæİěäÿ éĞ åŘŕïijŇæŇĆäžĘåřśæŇĆäžĘ

äÿĂæŮęæ§Řäÿł POD
→˓èćńèřČåžęǻLřæ§ŘäÿłèŁĆçĆźäÿŁïijŇåŔłèęĄè£ŹäÿłèŁĆçĆźåIJĺïijŇéĆčäź́LåőČåřśäÿ äijŽèćńéĞ æŰřèřČåžęïijŇåŔłèČ¡èćńéĞ åŘŕïijŇéŹd’éİd̄
→˓POD èćńǻLăéŹd’æL’ äijŽèćńéĞ æŰřèřČåžęïijŇǽLŰèĂĚ node
→˓æŇĆäžĘïijŇæL’ äijŽèćńéĞ æŰřèřČåžęïijŇåŘęǻLŹåŔłèęĄ node
→˓åIJĺïijŇéĆčäź́L POD åřśäÿ äijŽèćńéĞ æŰřèřČåžęïijŇåęĆæd̄IJ POD
→˓åŘŕåŁĺåd’śèt’ěïijŇéĆčäź́LåřĘäÿ æŰ çŽĎéĞ åŘŕ PODãĂĆ

å¡ŞéIJĂèęĄçż́Læ ć POD ïijŇk8s åŔŚéĂĄ kill -15
→˓ä£ąåŔůïijŇèől’åőźåŹĺåźşæżŚçŽĎçż́Læ ćïijŇç L’å¿Ě 30
→˓çğŠçŽĎåő¡éŹŘæIJ§ïijŇåęĆæd̄IJæšąæIJL’çż́Læ ćïijŇéĆčäź́LǻLŹåŔŚéĂĄ kill
→˓ä£ąåŔů

6.2.4 6.2.4 hostNetwork äÿżæIJžç¡ŚçżIJçl’žéŮt’

ä¡£çŤĺåÿČåřŤåĂijæŇĞåőŽæŸŕåŘęèől’ POD ä¡£çŤĺäÿżæIJžçŽĎç¡ŚçżIJåŘ çğřçl’žéŮt’

6.2.5 6.2.5 hostPID äÿżæIJžPIDçl’žéŮt’

ä¡£çŤĺåÿČåřŤåĂijæŇĞåőŽæŸŕåŘęèől’ POD ä¡£çŤĺäÿżæIJžçŽĎPIDåŘ çğřçl’žéŮt’

6.2.6 6.2.6 containers éĚ ç¡ő

kubectl explain pods.spec.containers

æŔŔè£ř POD åĘĚæL’Ăè£ŘèąŇåőźåŹĺïijŇèŕ æşŢïijŽcontainers <[]Ob-
ject>ïijŇèąĺçd’žåőČçŽĎåĂijäÿžæŢřçżĎïijŇæŢřçżĎåĘĚä¡£çŤĺåŕźèśąçŽĎæŰźåijŔæİěæŔŔè£řäÿĂäÿłåőźåŹĺïijŇåŕźèśąåŔŕäżěæIJL’äżěäÿŃåŔĆæŢřïijŽ

• åŔŕçŤĺåŔĆæŢř
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åŔĆæŢř ä¡IJçŤĺ
args
command
env åŘŚåőźåŹĺäijăéĂŠçŐŕåćČåŔŸéĞŔ
envFrom
image
imagePullPolicy
lifecycle
livenessProbe
name
ports
readinessProbe
resources
securityContext
stdin
stdinOnce
terminationMessagePath
terminationMessagePolicy
tty
volumeDevices
volumeMounts
workingDir

• çd’žä¿Ńåd̄ŃéĚ ç¡ő

apiVersion: v1
kind: Pod
metadata:

name: pod-deme # pod çŽĎåŘ çğř
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: myapp # è£ŘèąŇçŽĎåőźåŹĺåŘ çğř
image: ikubernetes/myapp:v1 # åőźåŹĺçŽĎéŢIJåČŔ
imagePullPolicy: IfNotPresent #

→˓äżŐäżŞåžŞèŐůåŔŰéŢIJåČŔçŽĎç ŰçŢě
ports: #

→˓åőŽäźL’åőźåŹĺæŽt’æijŔçŽĎçńŕåŔč
- name: busybox

image: busybox:latest
command:

- "/bin/sh"
- "-c"
- "sleep 10"
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6.2.6.1 imagePullPolicyäÿŃè¡¡ç ŰçŢě

• imagePullPolicy éŢIJåČŔèŐůåŔŰçŽĎç ŰçŢěïijŇèŕęèğĄïijŽkubectl explain
pods.spec.containers

Always # æĂżæŸŕäżŐäżŞåžŞäÿŃè¡¡
Never #
→˓äżŐäÿ äÿŃè¡¡ïijŇæIJňåIJřæIJL’åřśçŤĺïijŇæšąæIJL’åřśåd’śèt’ě
IfNotPresent #
→˓åęĆæd̄IJæIJňåIJřå ŸåIJĺåřśçŻt’æŐěä¡£çŤĺïijŇåęĆæd̄IJäÿ å ŸåIJĺåřśäÿŃè¡¡

åęĆæd̄IJæăĞç ¿æŸŕ latest éĆčäźĹåĹŹåğŃçżĹäżŐäżŞåžŞäÿŃè¡¡

6.2.6.2 ports çńŕåŔčä£ąæĄŕ

• ports åőŽäźL’åőźåŹĺä£İæŽt’éIJšçŽĎïijŇèŕęèğĄïijŽkubectl explain pods.
spec.containers.ports

åIJĺæ d’åd’ĎæŽt’éIJšçŽĎçńŕåŔčåŔŕäÿžçşżçż§æŔŘä¿ŻæIJL’åĚşåőźåŹĺçŽĎç¡ŚçżIJè£d̄æŐěçŽĎä£ąæĄŕïijŇä¡ĘäÿżèęĄæŸŕä£ąæĄŕæĂğçŽĎïijŇæ d’åd’ĎæšąæIJL’æŇĞåőŽçŽĎçńŕåŔčäź§äÿ äijŽéŸżæ ćåőźåŹĺæŽt’éIJšèŕěçńŕåŔčïijŇåőźåŹĺäÿ äżżä¡Ţä¿ęåŘň
0.0.0.0 åIJřåİĂçŽĎçńŕåŔčéČ¡åŔŕäżěäżŐç¡ŚçżIJèő£éŮő

ports: # åőŽäźL’äÿd’äÿłçńŕåŔčåŕźèśąäÿĂäÿł http
→˓äÿĂäÿł https
- name: http #
→˓åőŽäźL’è£ŹäÿłçńŕåŔčçŽĎåŘ çğřïijŇæŰźä¿£ǻLńçŽĎåŕźèśąåŔŰåijŢçŤĺ
containerPort: 80 # çńŕåŔčåŔů

- name: https # æŰźä¿£åijŢçŤĺçŽĎåŘ çğř
containerPort: 443 #

→˓è£ŹäÿłçńŕåŔčåŔůäżĚäżĚæŸŕèţůǻLřä£ąæĄŕçŽĎä¡IJçŤĺïijŇæŰźä¿£æ§ěçIJŃåŠŇä¡£çŤĺåŘ çğřåijŢçŤĺ

6.2.6.3 env äijăéĂŠçŐŕåćČåŔŸéĞŔ

åIJĺåőźåŹĺäÿ èŐůåŔŰ POD çŽĎä£ąæĄŕ

åŔŕäżěä¡£çŤĺçŐŕåćČåŔŸéĞŔ
åŔŕäżěä¡£çŤĺ downwardAPI
https://kubernetes.io/zh/docs/tasks/inject-data-application/
→˓downward-api-volume-expose-pod-information/

6.2.6.4 command ENTRYPOINT

• command åőŽäźL’åőźåŹĺè£ŘèąŇçŽĎçĺŃåžŔïijŇèŕęèğĄïijŽ

äÿĂäÿł entrypoint array èĂŇ command åŘŕåŁĺçŽĎçĺŃåžŔæŸŕäÿ äijŽè£ŘèąŇåIJĺ Shell
äÿ çŽĎïijŇåęĆæd̄IJæČşèęĄè£ŘèąŇåIJĺ Shell äÿ éIJĂèęĄèĞłåůśåąńåĘŹïijŇåęĆæd̄IJæšąæIJL’æŔŘä¿Żè£ŹäÿłæŇĞäżd’ïijŇéĆčäźĹåřĘè£ŘèąŇ
docker éŢIJåČŔäÿ çŽĎ ENTRYPOINTãĂĆ

6.2. 6.2 pods.spec èğĎèŇČ 44
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6.2.6.5 args CMD

• args åŘŚ command äijăéĂŠåŔĆæŢřçŽĎ

åęĆæd̄IJä¡ăæšąæIJL’åőŽäźL’ args èĂŇéŢIJåČŔäÿ åŔĹå ŸåIJĺ ENTRY-
POINT æŇĞäżd’åŠŇ CMD æŇĞäżd’ïijŇéĆčäźĹéŢIJåČŔèĞłåůśçŽĎ CMD
åřĘä¡IJäÿžåŔĆæŢřäijăéĂŠçżŹ ENTRYPOINTãĂĆåęĆæd̄IJæL’ŃåŁĺæŇĞåőŽäžĘ args
éĆčäźĹéŢIJåČŔäÿ çŽĎ CMD å Ůæőţäÿ åĘ ä¡IJäÿžåŔĆæŢřè£ŻèąŇäijăéĂŠãĂĆ

åęĆæd̄IJåIJĺ args äÿ åijŢçŤĺäžĘåŔŸéĞŔïijŇåĹŹéIJĂèęĄä¡£çŤĺ $(VAR_NAME)
æİěåijŢçŤĺäÿĂäÿłåŔŸéĞŔïijŇåęĆæd̄IJäÿ æČşåIJĺè£ŹéĞŇè£ŻèąŇåŚ¡äżd’æŻ£æ ćïijŇéĆčäźĹåŔŕäżě
$$(VAR_NAME)ïijŇè¡ňäźL’åŘŐåIJĺåőźåŹĺåĘĚä¡£çŤĺãĂĆ

6.2.6.6 annotations æşĺèğčä£ąæĄŕ

annotations äÿŐ label äÿ åŘŇçŽĎåIJřæŰźåIJĺäžŐïijŇåőČäÿ èČ¡çŤĺäžŐæŇŚéĂL’èţĎæžŘåŕźèśąïijŇäżĚäÿžåŕźèśąæŔŘä¿ŻåĚČæŢřæ őïijŇåőČçŽĎéŢ£åžęäÿ åŔŮéŹŘåĹű

apiVersion: v1
kind: Pod
metadata:

name: pod-deme
namespace: default
labels:

app: myapp
tier: frontend

annotations: #
→˓æşĺèğčåĚşéŤőå Ů

kaliarch/created-by: "xuel" #
→˓æůżåŁăéŤőåĂijåŕźçŽĎèţĎæžŘæşĺèğč
spec:

containers:
- name: myapp

image: ikubernetes/myapp:v1
imagePullPolicy: IfNotPresent

6.2.6.7 POD çŤ§åŚ¡åŚĺæIJ§

• äÿĂèĹňçŁűæĂĄ

PendingïijŽåůšçżŔǻLŻåżžä¡ĘæŸŕæšąæIJL’éĂĆåŘ́Lè£ŘèąŇåőČçŽĎèŁĆçĆźïijŇåůšçżŔèřČåžęïijŇä¡ĘæŸŕåřŽæIJłåőŇǽLŘ
RunningïijŽè£ŘèąŇçŁűæĂĄ
FailedïijŽ åŘŕåŁĺåd’śèt’ě
SucceedïijŽǽLŘåŁ§ïijŇè£ŹäÿłçŁűæĂĄå¿́Lç§
UnkownïijŽ æIJłç§ěçŽĎçŁűæĂĄïijŇåęĆæd̄IJ Apiserver äÿŐ kubelet
→˓éĂŽä£ąåd’śèt’ěǻLŹäijŽåd’ĎäžŐè£ŹäÿłçŁűæĂĄ

• åĹŻåżž POD éŸűæőţ
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çŤĺæĹůçŽĎåĹŻåżžèŕůæśĆæŔŘäžd’çżŹ apiserver ïijŇèĂŇ apiserver
äijŽåřĘèŕůæśĆçŽĎçŻőæăĞçŁűæĂĄä£İå ŸåIJĺ etcd äÿ ïijŇèĂŇåŘŐ apiserver
äijŽèŕůæśĆ schedule è£ŻèąŇèřČåžęïijŇåźűäÿŤæŁŁèřČåžęçŽĎçżŞæd̄IJæŻt’æŰřåIJĺ
etcd çŽĎ pod çŁűæĂĄäÿ ïijŇéŽŔåŘŐäÿĂæŮęä£İå ŸåIJĺ etcd äÿ ïijŇåźűåőŇæĹŘ
schedule æŻt’æŰřåŘŐçŻőæăĞèŁĆçĆźçŽĎ kubelet åřśäijŽäżŐ etcd
çŽĎçŁűæĂĄåŔŸåŇŰå¿Ůç§ěæIJL’æŰřäżżåŁąçżŹèĞłåůśïijŇæL’Ăäżěæ d’æŮűäijŽæŃ£åĹřçŤĺæĹůæL’ĂåÿŇæIJŻçŽĎèţĎæžŘæÿĚå ŢçŻőæăĞçŁűæĂĄïijŇæăźæ őæÿĚå ŢåIJĺå¡ŞåL’ èŁĆçĆźè£ŘèąŇè£Źäÿł
PODïijŇåęĆæd̄IJåĹŻåżžæĹŘåŁ§æĹŰèĂĚåd’śèt’ěïijŇåĹŹåřĘçżŞæd̄IJåŔŚåŻd̄çżŹ apiserver
ïijŇapiserver åĘ æňąä£İå ŸåIJĺ etcd äÿ ãĂĆ

6.2.6.8 livenessProbe å Ÿæt’żæĂğæŐćæţŃ

èŕęçżĘèğĄïijŽkubectl explain pods.spec.containers.livenessProbe

• livenessProbe / readinessProbe æŸŕ k8s äÿd’äÿłçŤ§åŚ¡åŚĺæIJ§ïijŇè£Źäÿd’äÿłçŤ§åŚ¡åŚĺæIJ§éČ¡åŔŕäżěåőŽäźL’æŐćéŠĹæİěæŐćæţŃåőźåŹĺçŁűæĂĄåĄŽåĞžäÿ åŘŇåŔ åžŤ

livenessProbe #
→˓æŇĞçd’žåőźåŹĺæŸŕåŘęæ čåIJĺè£ŘèąŇãĂĆåęĆæd̄IJå Ÿæt’żæŐćæţŃåd’śèt’ěïijŇǻLŹä¿İæ ő
→˓restartPolicy ç ŰçŢěæİěè£ŻèąŇéĞ åŘŕ
readinessProbe #
→˓æŇĞçd’žåőźåŹĺæŸŕåŘęåĞĘåd’Ğåě¡æIJ åŁąèŕůæśĆãĂĆåęĆæd̄IJåřśçżłæŐćæţŃåd’śèt’ěçńŕçĆźæŐğǻLűåŹĺåřĘäżŐäÿŐ
→˓Pod åŇźéĚ çŽĎæL’ĂæIJL’ Service çŽĎçńŕçĆźäÿ ǻLăéŹd’èŕě Pod çŽĎ IP
→˓åIJřåİĂ

• livenessProbe / readinessProbe åŔŕçŤĺçŽĎæŐćéŠĹåŠŇæŐćéŠĹçL’źæĂğïijŇæŐćéŠĹåŔłèČ¡åőŽäźL’äÿĂçğ çśżåd̄ŃïijŇä¿ŃåęĆïijŽHTTPGetAction

exec #
→˓åIJĺåőźåŹĺåĘĚæL’ğèąŇæŇĞåőŽåŚ¡äżd’ãĂĆåęĆæd̄IJåŚ¡äżd’éĂĂåĞžæŮűè£ŤåŻd̄çăĄäÿž
→˓0 ǻLŹèőd’äÿžèŕŁæŰ ǽLŘåŁ§ãĂĆ
tcpSocket # åŕźæŇĞåőŽçńŕåŔčäÿŁçŽĎåőźåŹĺçŽĎ IP åIJřåİĂè£ŻèąŇ TCP
→˓æčĂæ§ěãĂĆåęĆæd̄IJçńŕåŔčæL’ŞåijĂïijŇǻLŹèŕŁæŰ èćńèőd’äÿžæŸŕǽLŘåŁ§çŽĎãĂĆ
httpGet # HTTP GET
→˓èŕůæśĆæŇĞåőŽçńŕåŔčåŠŇèůŕå¿ĎäÿŁçŽĎåőźåŹĺãĂĆåęĆæd̄IJåŞ åžŤçăĄåd’ğäžŐç L’äžŐ200
→˓äÿŤåřŔäžŐ 400ïijŇǻLŹèŕŁæŰ èćńèőd’äÿžæŸŕǽLŘåŁ§çŽĎãĂĆ

failureThreshold #
→˓æŐćæţŃåĞăæňąæL’ ǻLd’åőŽäÿžæŐćæţŃåd’śèt’ěïijŇéżŸèőd’äÿž 3 æňąãĂĆ
periodSeconds # æŕŔæňąæŐćæţŃåŚĺæIJ§çŽĎéŮt’éŽŤæŮűéŢ£ãĂĆ
timeoutSeconds #
→˓æŕŔæňąæŐćæţŃåŔŚåĞžåŘŐç L’å¿ĚçżŞæd̄IJçŽĎèűĚæŮűæŮűéŮt’ïijŇéżŸèőd’äÿž
→˓1 çğŠãĂĆ
initalDelaySeconds #
→˓åIJĺåőźåŹĺåŘŕåŁĺåŘŐåżűè£§åd’ŽäźĚåŐżè£ŻèąŇæŐćæţŃïijŇéżŸèőd’äÿžåŘŕåŁĺåőźåŹĺåŘŐçńŃå şæŐćæţŃãĂĆ

• ä¡£çŤĺ exec æŐćéŠĹïijŇåőd̄éłŇçżŞæd̄IJåžŤèŕěäÿž 39 çğŠåŘŐ POD æŸ¿çd’ž ERROR
ïijŇä¡Ęäÿ èĞłåŁĺéĞ åŘŕ POD

apiVersion: v1
kind: Pod
metadata:

(continues on next page)
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name: execlive
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: busybox
image: busybox
command:

- "/bin/sh"
- "-c"
- "touch /tmp/healthy; sleep 30; rm -rf /tmp/healthy; sleep

→˓3600" # ǻLŻåżžäÿĂäÿłæŰĞäżűç L’å¿Ě 30
→˓çğŠïijŇè£ŹäÿłæŮűéŮt’æŐćéŠ́LåžŤèŕěæŸŕǽLŘåŁ§çŽĎïijŇ30
→˓çğŠåŘŐǻLŹåd’śèt’ě

livenessProbe: #
→˓åőźåŹĺçŽĎå Ÿæt’żæĂğæčĂæţŃïijŇåęĆæd̄IJåd’śèt’ěǻLŹæŇL’çĚğ
→˓restartPolicy ç ŰçŢěæİěéĞ åŘŕ POD

exec: # exec
→˓çśżåd̄ŃæŐćéŠ́LïijŇè£ŻåĚěåőźåŹĺæL’ğèąŇäÿĂæİąåŚ¡äżd’

command: ["test", "-e" ,"/tmp/healthy"] #
→˓æL’ğèąŇçŽĎåŚ¡äżd’äÿžæţŃèŕŢæŰĞäżűå ŸåIJĺæĂğ

initialDelaySeconds: 2 #
→˓åőźåŹĺåŘŕåŁĺåŘŐåżűè£§åd’ŽäźĚè£ŻèąŇæŐćæţŃ

periodSeconds: 3 #
→˓æŕŔæňąæŐćæţŃåŚĺæIJ§çŽĎéŮt’éŽŤæŮűéŢ£äÿž 3 çğŠ

failureThreshold: 3 # 3
→˓æňąåd’śèt’ěåŘŐǻLŹǻLd’åőŽäÿžåőźåŹĺæŐćæţŃå Ÿæt’żæĂğåd’śèt’ě
restartPolicy: Never #

→˓å¡ŞæŐćæţŃǻLřåőźåŹĺåd’śèt’ěæŸŕåŘęéĞ åŘŕ POD

• ä¡£çŤĺ httpGet æŐćéŠĹïijŇåőd̄éłŇçżŞæd̄IJåžŤèŕěåd’ğçžę
40 çğŠåŘŐæŐćæţŃå Ÿæt’żæĂğåd’śèt’ěïijŇèĞłåŁĺéĞ åŘŕ
PODïijŇçňňäÿĂæňąéĞ åŘŕäijŽçńŃå şè£ŻèąŇïijŇéŽŔåŘŐæŸŕ 30
çğŠçŽĎ2åĂ çŻt’åĹř 300 çğŠãĂĆ

apiVersion: v1
kind: Pod
metadata:

name: httpgetlive
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: nginx
image: ikubernetes/myapp:v1

(continues on next page)
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ports:
- name: http
containerPort: 80

- name: https
containerPort: 443

livenessProbe: #
→˓åőźåŹĺçŽĎå Ÿæt’żæĂğæčĂæţŃïijŇåęĆæd̄IJåd’śèt’ěǻLŹæŇL’çĚğ
→˓restartPolicy ç ŰçŢěæİěéĞ åŘŕ POD

httpGet: # httpget æŐćéŠ́L
path: /error.html #

→˓æŐćæţŃçŽĎéąţéİćïijŇäÿžäžĘæŢ́Læd̄IJè£Źäÿłéąţéİćäÿ å ŸåIJĺ
port: http #

→˓æŐćæţŃçŽĎçńŕåŔčïijŇä¡£çŤĺåŘ çğřåijŢçŤĺåőźåŹĺçŽĎçńŕåŔč
httpHeaders: # httpget

→˓æŮűåĂŹèő¿ç¡őèŕůæśĆåd’t’
- name: X-Custom-Header

value: Awesome
initialDelaySeconds: 15 #

→˓åőźåŹĺåŘŕåŁĺåŘŐåżűè£§åd’ŽäźĚè£ŻèąŇæŐćæţŃ
timeoutSeconds: 1 #

→˓æŕŔæňąæŐćæţŃåŔŚåĞžç L’å¿ĚçżŞæd̄IJçŽĎæŮűéŢ£
restartPolicy: Always #

→˓å¡ŞæŐćæţŃǻLřåőźåŹĺåd’śèt’ěæŸŕåŘęéĞ åŘŕ POD

6.2.6.9 readinessProbe åřśçżłæĂğæčĂæţŃ

ä¿ŃåęĆæIJL’äÿĂäÿłåőźåŹĺè£ŘèąŇçŽĎæŸŕ tomcat ïijŇèĂŇ tomcat
åśŢåijĂ war åŇĚïijŇéČĺç¡šåőŇæĹŘçŽĎæŮűéŮt’åŔŕèČ¡è¿ČéŢ£ïijŇèĂŇéżŸèőd’
k8s äijŽåIJĺåőźåŹĺåŘŕåŁĺåřśæăĞèőřäÿž read çŁűæĂĄïijŇæŐěæŤű
service çŽĎèřČåžęèŕůæśĆïijŇä¡ĘæŸŕåőźåŹĺåŘŕåŁĺäÿ äżčèąĺ tom-
cat åůšçżŔæĹŘåŁ§è£ŘèąŇïijŇæL’ĂäżěéIJĂèęĄ readinessProbe
è£ŻèąŇåřśçżłæĂğæŐćæţŃïijŇæİěåĘşåőŽæŸŕåŘęåŔŕäżěæŐěåĚě service äÿŁãĂĆ

• livenessProbe / readinessProbe åŔŕçŤĺçŽĎæŐćéŠĹåŠŇæŐćéŠĹçL’źæĂğå§žæIJňäÿĂæăůïijŇæŐćéŠĹåŔłèČ¡åőŽäźL’äÿĂçğ çśżåd̄ŃïijŇä¿ŃåęĆïijŽHTTPGetAction

livenessProbe #
→˓æŇĞçd’žåőźåŹĺæŸŕåŘęæ čåIJĺè£ŘèąŇãĂĆåęĆæd̄IJå Ÿæt’żæŐćæţŃåd’śèt’ěïijŇǻLŹä¿İæ ő
→˓restartPolicy ç ŰçŢěæİěè£ŻèąŇéĞ åŘŕ
readinessProbe #
→˓æŇĞçd’žåőźåŹĺæŸŕåŘęåĞĘåd’Ğåě¡æIJ åŁąèŕůæśĆãĂĆåęĆæd̄IJåřśçżłæŐćæţŃåd’śèt’ěçńŕçĆźæŐğǻLűåŹĺåřĘäżŐäÿŐ
→˓Pod åŇźéĚ çŽĎæL’ĂæIJL’ Service çŽĎçńŕçĆźäÿ ǻLăéŹd’èŕě Pod çŽĎ IP
→˓åIJřåİĂ

• ä¡£çŤĺ httpGet æŐćéŠĹïijŇåőd̄éłŇçżŞæd̄IJåžŤèŕěåd’ğçžę
40 çğŠåŘŐæŐćæţŃå Ÿæt’żæĂğåd’śèt’ěïijŇèĞłåŁĺéĞ åŘŕ
PODïijŇçňňäÿĂæňąéĞ åŘŕäijŽçńŃå şè£ŻèąŇïijŇéŽŔåŘŐæŸŕ 30
çğŠçŽĎ2åĂ çŻt’åĹř 300 çğŠãĂĆ
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apiVersion: v1
kind: Pod
metadata:

name: httpgetread
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: nginx
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

- name: https
containerPort: 443

livenessProbe: #
→˓åőźåŹĺçŽĎå Ÿæt’żæĂğæčĂæţŃïijŇåęĆæd̄IJåd’śèt’ěǻLŹæŇL’çĚğ
→˓restartPolicy ç ŰçŢěæİěéĞ åŘŕ POD

httpGet: # httpget æŐćéŠ́L
path: /error.html #

→˓æŐćæţŃçŽĎéąţéİćïijŇäÿžäžĘæŢ́Læd̄IJè£Źäÿłéąţéİćäÿ å ŸåIJĺ
port: http #

→˓æŐćæţŃçŽĎçńŕåŔčïijŇä¡£çŤĺåŘ çğřåijŢçŤĺåőźåŹĺçŽĎçńŕåŔč
httpHeaders: # httpget

→˓æŮűåĂŹèő¿ç¡őèŕůæśĆåd’t’
- name: X-Custom-Header

value: Awesome
initialDelaySeconds: 15 #

→˓åőźåŹĺåŘŕåŁĺåŘŐåżűè£§åd’ŽäźĚè£ŻèąŇæŐćæţŃ
timeoutSeconds: 1 #

→˓æŕŔæňąæŐćæţŃåŔŚåĞžç L’å¿ĚçżŞæd̄IJçŽĎæŮűéŢ£
restartPolicy: Always #

→˓å¡ŞæŐćæţŃǻLřåőźåŹĺåd’śèt’ěæŸŕåŘęéĞ åŘŕ POD

• æL’ŃåŁĺè£ŻåĚěåőźåŹĺïijŇåĹăéŹd’ index.html äżěèğęåŔŚåřśçżłæĂğæŐćéŠĹçŽĎæčĂæţŃ

kubectl exec -it httpgetread -- /bin/sh
$ rm -f /usr/share/nginx/html/index.html

• çżŞæd̄IJè£Źäÿł POD çŽĎ READY çŁűæĂĄåůšçżŔåŔŸæĹŘéİd̄åřśçżłäžĘïijŇæ d’æŮű
service äÿ äijŽåĘ èřČåžęåĹřè£ŹäÿłèŁĆçĆźäžĘ

[root@node1 ~]# kubectl get pods -w
NAME READY STATUS RESTARTS AGE
httpgetread 0/1 Running 0 2m50s

• åIJĺåőźåŹĺåĘĚåĘ åĹŻåżžäÿĂäÿłæŰĞäżűïijŇäżěèğęåŔŚåřśçżłæĂğæŐćéŠĹçŽĎæčĂæţŃ
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kubectl exec -it httpgetread -- /bin/sh
$ echo "hello worlld" >>/usr/share/nginx/html/index.html

• çżŞæd̄IJè£Źäÿł POD çŽĎçŽĎ READY çŁűæĂĄåůšçżŔçijŰçĺŃåřśçżłäžĘïijŇæ d’æŮű
service äijŽèřČåžęåĹřè£ŹäÿłèŁĆçĆźäžĘ

[root@node1 ~]# kubectl get pods -w
NAME READY STATUS RESTARTS AGE
httpgetread 1/1 Running 0 8m15s

6.2.6.10 lifecycle çŤ§åŚ¡åŚĺæIJ§éŠl’å Ř

èŕęèğĄïijŽkubectl explain pods.spec.containers.lifecycle

postStart #
→˓åIJĺåőźåŹĺåŘŕåŁĺåŘŐçńŃå şæL’ğèąŇçŽĎåŚ¡äżd’ïijŇåęĆæd̄IJè£ŹäÿłæŞ ä¡IJåd’śèt’ěäžĘïijŇéĆčäź́LåőźåŹĺäijŽçż́Læ ćïijŇäÿŤæăźæ ő
→˓restartPolicy æİěåĘşåőŽæŸŕåŘęéĞ åŘŕ
preStop # åIJĺåőźåŹĺçż́Læ ćåL’ çńŃå şæL’ğèąŇçŽĎåŚ¡äżd’

• postStart / preStop çŽĎå§žæIJňä¡£çŤĺ

apiVersion: v1
kind: Pod
metadata:

name: lifecycle-demo
spec:

containers:
- name: lifecycle-demo-container

image: nginx

lifecycle:
postStart:

exec:
command: ["/bin/sh", "-c", "echo Hello from the postStart

→˓handler > /usr/share/message"]
preStop:
exec:
command: ["/usr/sbin/nginx","-s","quit"]

PODæŐğåĹűåŹĺ

æŐğåĹűåŹĺçőąçŘĘçŽĎ POD åŔŕäżěåőd̄çŐřïijŇèĞłåŁĺçżt’æŁd’ POD
åL’ŕæIJňæŢřéĞŔïijŇåőČèČ¡åőd̄çŐř POD çŽĎæL’l’åőźåŠŇçijl’åőźïijŇä¡ĘæŸŕäÿ èČ¡åőd̄çŐřæżŽçŽĎéĆčäÿłæŻt’æŰřç L’éńŸçžğåŁ§èČ¡ãĂĆ
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CHAPTER 7

äÿČ æŐğåĹűåŹĺéĚ ç¡őæÿĚå Ţ

7.1 7.1 ReplicaSet æŐğåĹűåŹĺ

èŕęèğĄïijŽkubectl explain replicaset

• æÿĚå ŢèğĎèŇČ

apiVersion <string> # api çL’́LæIJňåŔůïijŇäÿĂè́Lňäÿž apps/v1
kind <string> #
→˓èţĎæžŘçśżǻLńïijŇæăĞèőřǻLŻåżžäżĂäź́Lçśżåd̄ŃçŽĎèţĎæžŘ
metadata <Object> # POD åĚČæŢřæ ő
spec <Object> # åĚČæŢřæ ő

7.1.1 7.1.1 replicaset.spec èğĎèŇČ

1. replicas åL’ŕæIJňæŢřéĞŔïijŇæŇĞåőŽäÿĂäÿłæŢřå Ů

2. selector æăĞç ¿éĂL’æŃl’åŹĺïijŇåŔŕäżěä¡£çŤĺ matchLabelsãĂĄmatchExpressions
äÿd’çğ çśżåd̄ŃçŽĎéĂL’æŃl’åŹĺæİěéĂL’äÿ çŻőæăĞ POD

matchLabelsïijŽçŻt’æŐěçżŹåőŽéŤőåĂij
matchExpressionsïijŽå§žäžŐçżŹåőŽçŽĎèąĺè¿¿åijŔæİěåőŽäźL’ä¡£çŤĺæăĞç ¿éĂL’æŃl’åŹĺïijŽ
→˓{key:"KEY",operator:"OPERATOR",value:[VAL1,VAL2,...]}

ä¡£çŤĺ key äÿŐ value è£ŻèąŇ operator
→˓è£ŘçőŮïijŇåd’ åŘ́LæİąäżűçŽĎæL’ èćńéĂL’æŃl’

æŞ ä¡IJçňęïijŽ
InãĂĄNotInïijŽåĚű value ǻLŮèąĺå£ĚéążæIJL’åĂij
ExistsãĂĄNotExistsïijŽåĚű value å£Ěéążäÿžçl’ž
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3. template æĺąæİ£ïijŇè£ŹéĞŇéİćåőŽäźL’çŽĎåřśæŸŕäÿĂäÿł POD
åŕźèśąïijŇè£ŹäÿłåŕźèśąåŔłåŇĚåŘńäžĘ pod.metadata åŠŇ pod.spec äÿd’éČĺåĹĘãĂĆ

7.1.2 7.1.2 æÿĚå Ţçd’žä¿Ń

apiVersion: apps/v1
kind: ReplicaSet
metadata:

name: myrs
namespace: default

spec:
replicas: 2
selector:

matchLabels:
app: myapp
release: canary

template:
metadata:

name: myapp-pod # è£ŹäÿłåĚűåőd̄æšąçŤĺïijŇåŻăäÿžǻLŻåżžçŽĎ
→˓POD äżě rs çŽĎåŘ å ŮåijĂåd’t’

labels:
app: myapp # æăĞç ¿äÿĂåőŽèęĄçňęåŘ́L replicaset

→˓æăĞç ¿éĂL’æŃl’åŹĺçŽĎèğĎǻLŹïijŇåŘęǻLŹåřĘéŹůåĚěǻLŻåżž pod
→˓çŽĎæ żå¿łçŐŕïijŇçŻt’ǻLřèţĎæžŘèĂŮåř¡

release: canary
spec:
containers:

- name: myapp-containers
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

7.2 7.2 DeploymentæŐğåĹűåŹĺ

Deployment éĂŽè£ĞæŐğåĹű ReplicaSet æİěåőd̄çŐřåŁ§èČ¡ïijŇéŹd’äžĘæŤŕæŇĄ Repli-
caSet çŽĎæL’l’çijl’åőźæĎŔåd’ŰïijŇè£ŸæŤŕæŇĄæżŽåŁĺæŻt’æŰřåŠŇåŻd̄æżŽç L’ïijŇè£ŸæŔŘä¿ŻäžĘåčřæŸŐåijŔçŽĎéĚ ç¡őïijŇè£ŹäÿłæŸŕæĹŚäżňæŮěåÿÿä¡£çŤĺæIJĂåd’ŽçŽĎæŐğåĹűåŹĺãĂĆåőČæŸŕçŤĺæİěçőąçŘĘæŮăçŁűæĂĄçŽĎåžŤçŤĺãĂĆ

Deployment åIJĺæżŽåŁĺæŻt’æŰřæŮűåĂŹïijŇéĂŽè£ĞæŐğåĹűåd’Žäÿł Repli-
caSet æİěåőd̄çŐřïijŇReplicaSet åŔĹæŐğåĹűåd’Žäÿł PODïijŇåd’Žäÿł ReplicaSet
çŻÿå¡ŞäžŐåd’ŽäÿłåžŤçŤĺçŽĎçL’ĹæIJňãĂĆ

• æÿĚå ŢèğĎèŇČïijŇèŕęèğĄïijŽkubectl explain deployment

apiVersion <string> # apps/v1

kind <string> #
→˓èţĎæžŘçśżǻLńïijŇæăĞèőřǻLŻåżžäżĂäź́Lçśżåd̄ŃçŽĎèţĎæžŘ (continues on next page)
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metadata <Object> # POD åĚČæŢřæ ő

spec <Object> # åĚČæŢřæ ő

7.2.1 7.2.1 replicaset.spec åŕźèśąèğĎèŇČ

1. replicas åL’ŕæIJňæŢřéĞŔïijŇæŇĞåőŽäÿĂäÿłæŢřå Ů

2. selector æăĞç ¿éĂL’æŃl’åŹĺïijŇåŔŕäżěä¡£çŤĺ matchLabelsãĂĄmatchExpressions
äÿd’çğ çśżåd̄ŃçŽĎéĂL’æŃl’åŹĺæİěéĂL’äÿ çŻőæăĞ POD

matchLabelsïijŽçŻt’æŐěçżŹåőŽéŤőåĂij
matchExpressionsïijŽå§žäžŐçżŹåőŽçŽĎèąĺè¿¿åijŔæİěåőŽäźL’ä¡£çŤĺæăĞç ¿éĂL’æŃl’åŹĺïijŽ
→˓{key:"KEY",operator:"OPERATOR",value:[VAL1,VAL2,...]}

ä¡£çŤĺ key äÿŐ value è£ŻèąŇ operator
→˓è£ŘçőŮïijŇåd’ åŘ́LæİąäżűçŽĎæL’ èćńéĂL’æŃl’

æŞ ä¡IJçňęïijŽ
InãĂĄNotInïijŽåĚű value ǻLŮèąĺå£ĚéążæIJL’åĂij
ExistsãĂĄNotExistsïijŽåĚű value å£Ěéążäÿžçl’ž

3. template æĺąæİ£ïijŇè£ŹéĞŇéİćåőŽäźL’çŽĎåřśæŸŕäÿĂäÿł POD
åŕźèśąïijŇè£ŹäÿłåŕźèśąåŔłåŇĚåŘńäžĘ pod.metadata åŠŇ pod.spec äÿd’éČĺåĹĘãĂĆ

4. strategy æŻt’æŰřç ŰçŢěïijŇæŤŕæŇĄæżŽåŁĺæŻt’æŰřãĂĄæŤŕæŇĄæżŽåŁĺæŻt’æŰřçŽĎæŻt’æŰřæŰźåijŔ

typeïijŽ # æŻt’æŰřçśżåd̄ŃïijŇRecreate
→˓æżŽåŁĺæŻt’æŰřïijŇRollingUpdate æżŽåŁĺæŻt’æŰřç ŰçŢě
rollingUpdateïijŽ #
→˓æżŽåŁĺæŻt’æŰřæŮűåĂŹçŽĎç ŰçŢěïijŇè£ŹæŸŕéżŸèőd’çŽĎæŻt’æŰřç ŰçŢě

maxSurgeïijŽ #
→˓æżŽåŁĺæŻt’æŰřæŮűåĂŹåĚĄèőÿäÿt’æŮűèűĚåĞžåd’ŽåřŚäÿłïijŇåŔŕäżěæŇĞåőŽæŢřéĞŔǽLŰèĂĚçŹ¿ǻLĘæŕŤïijŇéżŸèőd’
→˓25%

maxUnavailableïijŽ # æIJĂåd’ŽåĚĄèőÿåd’ŽåřŚäÿł POD
→˓äÿ åŔŕçŤĺïijŇéżŸèőd’ 25%

5. revisionHistoryLimit æżŽåŁĺæŻt’æŰřåŘŐæIJĂåd’Žä£İå Ÿåd’ŽåřŚäÿłæŻt’æŰřçŽĎåŐĘåŔšçL’ĹæIJňïijŇåĂijäÿžäÿĂäÿłæŢřå Ů

6. paused å¡ŞæŻt’æŰřåŘŕåŁĺåŘŐæŐğåĹűæŸŕåŘęæŽĆåĄIJ

7.2.2 7.2.2 æÿĚå Ţçd’žä¿Ń

apiVersion: apps/v1
kind: Deployment
metadata:

name: myapp-deploy
namespace: default

(continues on next page)
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spec:
replicas: 2
selector:

matchLabels:
app: myapp
release: canary

template:
metadata:

labels:
app: myapp
release: canary

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

7.2.3 7.2.3 åĚşäžŐæŻt’æŰř

1. çŻt’æŐěä£őæŤźæÿĚå ŢæŰĞäżűïijŇkubectl apply -f deployment.yaml

2. ä¡£çŤĺ kubectl patch ä¡£çŤĺ json æăijåijŔçżŹåĞžæŻt’æŰřçŽĎåĘĚåőź

kubectl patch deployment myapp-deploy -p '{"spec":{"replicas":5}}'
→˓ # ä£őæŤź POD åL’ŕæIJňæŢřéĞŔ

kubectl patch deployment myapp-deploy -p '{"spec":{"strategy":{
→˓"rollingUpdate":{"maxSurge":1,"maxUnavailable":0}}}}'
→˓ # ä£őæŤźæŻt’æŰřç ŰçŢě

3. äżĚæŻt’æŰřéŢIJåČŔ kubectl set image

kubectl set image deployment myapp-deploy myapp=ikubernetes/myapp:v3

7.2.4 7.2.4 æĺąæŃ§éĞŚäÿİéŻĂåŔŚåÿČ

• åIJĺæŻt’æŰřåĹŽåĹŽåŘŕåŁĺçŽĎæŮűåĂŹïijŇåřĘæŻt’æŰřè£ĞçĺŃæŽĆåĄIJïijŇéĆčäźĹåŔłèČ¡æŻt’æŰřäÿĂäÿłïijŇè£Źåőd̄çŐřäžĘåIJĺéŻĘç¿d’äÿ åćd̄åŁăäÿĂäÿłéĞŚäÿİéŻĂçL’ĹæIJň

kubectl set image deployment myapp-deploy myapp=ikubernetes/
→˓myapp:v3 && kubectl rollout pause deployment myapp-deploy

• æ§ěçIJŃåůšçżŔèćńæŻt’æŰřäÿ èćńæŽĆåĄIJçŽĎæŐğåĹűåŹĺçŁűæĂĄïijŇåŔŕäżěçIJŃåĹřäÿĂçŻt’åd’ĎäžŐæŽĆåĄIJçŁűæĂĄçŽĎ
deployment
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KaliArch’s awesome-kubernetes-notes, Release 1.0.0

kubectl rollout status deployment myapp-deploy

Waiting for deployment "myapp-deploy" rollout to finish: 1 out of 5
→˓new replicas have been updated...

ç L’å¿ĚéČĺç¡š"myapp-deploy"éČĺç¡šåőŇǽLŘ:
→˓5äÿłæŰřåL’ŕæIJňäÿ çŽĎ1äÿłåůšæŻt’æŰř...

• åęĆæd̄IJéĞŚäÿİéŻĂæšąæIJL’éŮőéćŸïijŇéĆčäźĹçżğçż åŔŕäżěä¡£çŤĺçżğçż æŻt’æŰřçŽĎåŚ¡äżd’

kubectl rollout resume deployment myapp-deploy

7.2.5 7.2.5 æŻt’æŰřç ŰçŢě

• æIJĂåd’ğäÿ åŔŕçŤĺäÿž 0 ïijŇæŻt’æŰřæŮűåĂŹåŔŕäżěäÿt’æŮűèűĚåĞž1äÿł

kubectl patch deployment myapp-deploy -p '{"spec":{"strategy":{
→˓"rollingUpdate":{"maxSurge":1,"maxUnavailable":0}}}}'

7.2.6 7.2.6 åĚşäžŐåŻd̄æżŽ

1. rollout undo æŸŕåŻd̄æżŽçŽĎåŚ¡äżd’ïijŇéżŸèőd’æżŽåŻd̄äÿŁäÿĂçL’ĹæIJň

kubectl rollout undo deployment myapp-deploy

2. æ§ěçIJŃåŔŕäżěåŻd̄æżŽçŽĎçL’ĹæIJň

kubectl rollout history deployment myapp-deploy

2. rollout undo æŇĞåőŽåŻd̄æżŽçŽĎçL’ĹæIJň

kubectl rollout undo deployment myapp-deploy --to-revision=2

3. æ§ěçIJŃå¡ŞåL’ çŽĎåůěä¡IJçL’ĹæIJň

kubectl get rs -o wide

7.3 7.3 DaemonSetæŐğåĹűåŹĺ

• æÿĚå ŢèğĎèŇČïijŇèŕęèğĄ kubectl explain daemonset

apiVersion <string> # apps/v1

kind <string> #
→˓èţĎæžŘçśżǻLńïijŇæăĞèőřǻLŻåżžäżĂäź́Lçśżåd̄ŃçŽĎèţĎæžŘ (continues on next page)
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KaliArch’s awesome-kubernetes-notes, Release 1.0.0

(continued from previous page)

metadata <Object> # POD åĚČæŢřæ ő

spec <Object> # åĚČæŢřæ ő

7.3.1 7.3.1 DaemonSet.specèğĎèŇČ

æ d’åd’ĎåŔłåĹŮäÿ¿äÿ åŘŇäźŃåd’Ď

1. updateStrategy æŻt’æŰřç ŰçŢěïijŇæŤŕæŇĄæżŽåŁĺæŻt’æŰřãĂĄæŤŕæŇĄæżŽåŁĺæŻt’æŰřçŽĎæŻt’æŰřæŰźåijŔïijŇéżŸèőd’æżŽåŁĺæŻt’æŰřæŕŔäÿł
node

rollingUpdate # æżŽåŁĺæŻt’æŰřïijŇåőČåŔłæIJL’äÿĂäÿł rollingUpdate
→˓åŔĆæŢřïijŇèąĺçd’žæŕŔæňąæŻt’æŰřåĞăäÿł node äÿŁçŽĎ DaemonSet äżżåŁą
OnDelete # åIJĺǻLăéŹd’æŮűæŻt’æŰř

7.3.2 7.3.2 æÿĚå Ţçd’žä¿Ń

apiVersion: apps/v1
kind: Deployment
metadata:

name: redis
namespace: default

spec:
replicas: 1
selector:

matchLabels:
app: redis
role: logstor

template:
metadata:

labels:
app: redis
role: logstor

spec:
containers:

- name: redis
image: redis:4.0-alpine
ports:

- name: redis
containerPort: 6379

--- # åŔŕäżěä¡£çŤĺ ---
→˓æİěǻLĘéŽŤåd’Žäÿłèőřå¡Ţ
apiVersion: apps/v1
kind: DaemonSet
metadata:

(continues on next page)
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(continued from previous page)

name: filebeat-daemonset
namespace: default

spec:
selector:

matchLabels:
app: filebeat
release: stalbe

template:
metadata:

labels:
app: filebeat
release: stalbe

spec:
containers:

- name: filebeat
image: ikubernetes/filebeat:5.6.5-alpine
env: #

→˓åŘŚåőźåŹĺäijăéĂŠçŐŕåćČåŔŸéĞŔ
- name: REDIS_HOST #

→˓åőźåŹĺåĘĚçŽĎçŐŕåćČåŔŸéĞŔåŘ çğř
value: redis.default.svc.cluster.local #

→˓çŐŕåćČåŔŸéĞŔåĂijïijŇæŇĞåŘŚ redis service
- name: REDIS_LOG_LEVEL

value: info

7.3.3 7.3.3 åĚşäžŐæŻt’æŰř

• æŻt’æŰř filebeat-daemonset è£Źäÿł daemonset æŐğåĹűåŹĺäÿŃçŽĎ filebeat
åőźåŹĺçŽĎéŢIJåČŔ

kubectl set image daemonsets filebeat-daemonset
→˓filebeat=ikubernetes/filebeat:5.6.6-alpine
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CHAPTER 8

åĚń Service éĚ ç¡őæÿĚå Ţ

Service äÿž POD æŐğåĹűåŹĺæŐğåĹűçŽĎ POD éŻĘç¿d’æŔŘä¿ŻäÿĂäÿłåŻžåőŽçŽĎèő£éŮőçńŕçĆźïijŇService
çŽĎåůěä¡IJè£Ÿä¿İèţŰäžŐ K8s äÿ çŽĎäÿĂäÿłéŹĎäżűïijŇåřśæŸŕ CoreDNS ïijŇåőČåřĘ Ser-
vice åIJřåİĂæŔŘä¿ŻäÿĂäÿłå§§åŘ èğčæd̄ŘãĂĆ

8.1 8.1 Service åůěä¡IJæĺąåijŔ

1. userspace: 1.1 äźŃåL’ çL’ĹæIJň

2. iptables: 1.10 äźŃåL’ çL’ĹæIJň

3. ipvsïijŽ1.11 äźŃåŘŐçL’ĹæIJň

8.2 8.2 Service çśżåd̄Ń

çśżåd̄Ń ä¡IJçŤĺ
ClusterIP éżŸèőd’åĂijïijŇåĹĘéĚ äÿĂäÿł Service ç¡ŚçżIJçŽĎåIJřåİĂïijŇäżĚçŤĺäžŐéŻĘç¿d’åĘĚéČĺéĂŽä£ą
NodePort åęĆæd̄IJéIJĂèęĄéŻĘç¿d’åd’ŰéČĺèő£éŮőïijŇåŔŕäżěä¡£çŤĺè£Źäÿłçśżåd̄Ń
External-
Name

æŁŁéŻĘç¿d’åd’ŰéČĺçŽĎæIJ åŁąåijŢåĚěåĹřéŻĘç¿d’åĘĚéČĺïijŇæŰźä¿£åIJĺéŻĘç¿d’åĘĚéČĺä¡£çŤĺ

LoadBal-
ancer

K8S åůěä¡IJåIJĺäžŚçŐŕåćČäÿ ïijŇèřČçŤĺäžŚçŐŕåćČåĹŻåżžèt’§è¡¡åİĞèąąåŹĺ
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8.3 8.3 èţĎæžŘèőřå¡Ţ

SVC_NAME.NS_NAME.DOMAIN.LTD

ä¿ŃåęĆïijŽredis.default.svc.cluster.local.

8.4 8.4 Service æÿĚå Ţ

• æÿĚå ŢçżĎæĹŘ

apiVersion <string> # api çL’́LæIJňåŔůïijŇv1
kind <string> #
→˓èţĎæžŘçśżǻLńïijŇæăĞèőřǻLŻåżžäżĂäź́Lçśżåd̄ŃçŽĎèţĎæžŘ
metadata <Object> # POD åĚČæŢřæ ő
spec <Object> # åĚČæŢřæ ő

8.5 8.5 service.spec èğĎèŇČ

1. clusterIPïijŽæŇĞåőŽ Service åd’ĎäžŐ service ç¡ŚçżIJçŽĎåŞłäÿł
IPïijŇéżŸèőd’äÿžåŁĺæĂĄåĹĘéĚ

2. typeïijŽ service çśżåd̄ŃïijŇåŔŕçŤĺïijŽExternalName, ClusterIP, NodePort, and LoadBal-
ancer

8.6 8.6 ClusterIP çśżåd̄ŃçŽĎ service

apiVersion: v1
kind: Service
metadata:

name: redis
namespace: default

spec:
selector:

app: redis
role: logstor

type: ClusterIP
clusterIP: 10.96.0.100
ports:

- port: 6379 # service çńŕåŔč
targetPort: 6379 # pod çŻŚåŘňçŽĎçńŕåŔč
protocol: TCP
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8.7 8.7 NodePort çśżåd̄ŃçŽĎ service

NodePort æŸŕåIJĺ ClusterIP çśżåd̄ŃäÿŁåćd̄åŁăäžĘäÿĂäÿłæŽt’éIJšåIJĺäžĘ node
çŽĎç¡ŚçżIJåŚ¡åŘ çl’žéŮt’äÿŁçŽĎäÿĂäÿł nodePortïijŇæL’ĂäżěçŤĺæĹůåŔŕäżěäżŐéŻĘç¿d’åd’ŰéČĺèő£éŮőåĹřéŻĘç¿d’äžĘïijŇåŻăèĂŇçŤĺæĹůçŽĎèŕůæśĆæţĄçĺŃæŸŕïijŽClient
-> NodeIP:NodePort -> ClusterIP:ServicePort -> PodIP:ContainerPortãĂĆ

åŔŕäżěçŘĘèğčäÿž NodePort åćd̄åijžäžĘ ClusterIP çŽĎåŁ§èČ¡ïijŇèől’åőćæĹůçńŕåŔŕäżěåIJĺæŕŔäÿłéŻĘç¿d’åd’ŰéČĺèő£éŮőäżżæĎŔäÿĂäÿł
nodeip äżŐèĂŇèő£éŮőåĹř clusterIPïijŇåĘ çŤś clusterIP è£ŻèąŇèt’§è¡¡åİĞèąąèĞş PODãĂĆ

• æÿĚå Ţçd’žä¿Ń

apiVersion: v1
kind: Service
metadata:

name: myapp
namespace: default

spec:
selector:

app: myapp
release: canary

type: NodePort
ports:

- port: 80 # service çńŕåŔč
targetPort: 80 # pod çŻŚåŘňçŽĎçńŕåŔč
nodePort: 30080 # service äijŽåIJĺæŕŔäÿł node äÿŁæůżåŁă

→˓iptables/ipvs
→˓èğĎǻLŹéĞ åőŽåŘŚè£ŹäÿłçńŕåŔčçŽĎèő£éŮőïijŇæL’Ăäżěå£Ěéążä£İèŕĄæL’ĂæIJL’
→˓node çŽĎè£ŹäÿłçńŕåŔčæšąèćńå ăçŤĺ

protocol: TCP

åIJĺéŻĘç¿d’åd’ŰéČĺåřśåŔŕäżěä¡£çŤĺ: http://172.16.100.102:30080
→˓æİěèő£éŮőè£Źäÿł service åIJřåİĂäžĘ

åIJĺéŻĘç¿d’åĘĚåŔŕäżěä¡£çŤĺ service çŽĎå§§åŘ åIJĺ coredns
→˓äÿŁèğčæd̄Řå¿ŮǻLř service åIJřåİĂ: dig -t A myapp.default.svc.
→˓cluster.local @10.96.0.10

8.8 8.8 loadBalancerIP çśżåd̄Ń

service åIJĺæŕŔåŔřäÿżæIJžçŽĎ iptables/ipvs èğĎåĹŹåĘĚïijŇèő£éŮőäżżæĎŔäÿĂåŔř
node éČ¡åŔŕäżěåĹřè¿¿ podïijŇæL’ĂäżěåžŤèŕěåIJĺè£ŹäžŻ nodeip
åL’ åŁăèt’§è¡¡åİĞèąąåŹĺïijŇåęĆæd̄IJåůěä¡IJåIJĺåĚňæIJL’äžŚïijŇåŔŕäżěä¡£çŤĺ k8s
åĘĚç¡őçŽĎ loadBalancerIPïijŇæŞ ä¡IJåĚňæIJL’äžŚçŽĎèt’§è¡¡åİĞèąąåŹĺå şæIJ åŁąïijŇåőd̄çŐřåŁĺæĂĄçŽĎåćd̄åĹăãĂĆ

åŔŕäżěçŘĘèğčäÿž loadBalancerIP åćd̄åijžäžĘ NodePort çśżåd̄ŃçŽĎ service
ïijŇåIJĺéŻĘç¿d’åd’ŰéČĺåŕźæŕŔåŔř nodeip è£ŻèąŇèt’§è¡¡åİĞèąąãĂĆ
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8.9 8.9 æŮăéŻĘç¿d’åIJřåİĂçŽĎ Service

æŮăåd’t’ service èąĺçd’ž service æšąæIJL’ ClusterIP äź§äÿ æŸăåřĎ Node-
PortïijŇèĂŇæŸŕåřĘ service çŽĎå§§åŘ çŻt’æŐěèğčæd̄Řäÿž nodeIP äżŐèĂŇçŻt’æŐěèő£éŮő
nodeIP äÿŁçŽĎ PODãĂĆ

• æÿĚå Ţçd’žä¿Ń

apiVersion: v1
kind: Service
metadata:

name: myapp-nohead
namespace: default

spec:
selector:

app: myapp-nohead
release: canary

type: ClusterIP
clusterIP: None
ports:

- port: 80 # service çńŕåŔč
targetPort: 80 # pod çŻŚåŘňçŽĎçńŕåŔč

• æ§ěçIJŃ CoreDNS æIJ åŁąåŹĺçŽĎåIJřåİĂ

kubectl get svc -n kube-system

• åIJĺéŻĘç¿d’åĘĚä¡£çŤĺ CoreDNS çŽĎåIJřåİĂèğčæd̄ŘæŮăåd’t’çŽĎ serive
å§§åŘ ïijŇå¿ŮåĹřçŽĎçŻt’æŐěäÿž nodeip äÿ çŽĎ pod åIJřåİĂïijŇåĹl’çŤĺ dns
çŽĎåd’Žæİą A èőřå¡Ţæİěèt’§è¡¡åİĞèąą

dig -t A myapp-nohead.default.svc.cluster.local. @10.96.0.10

;; ANSWER SECTION:
myapp-nohead.default.svc.cluster.local. 5 IN A 10.244.1.75
myapp-nohead.default.svc.cluster.local. 5 IN A 10.244.2.74

8.10 8.10 externalName çśżåd̄Ń

å¡Ş POD éIJĂèęĄèő£éŮőäÿĂäÿłéŻĘç¿d’åd’ŰéČĺçŽĎæIJ åŁąæŮűåĂŹïijŇexternalName
åŔŕäżěæŸăåřĎäÿĂäÿłéŻĘç¿d’åd’ŰéČĺçŽĎæIJ åŁąåĹřéŻĘç¿d’åĘĚéČĺïijŇä¿ŻéŻĘç¿d’åĘĚ
POD èő£éŮőãĂĆ

åřśæŸŕæŁŁåd’ŰéČĺçŽĎäÿĂäÿłå§§åŘ åIJřåİĂïijŇæŸăåřĎäÿžéŻĘç¿d’åĘĚéČĺ coredns
èğčæd̄ŘçŽĎäÿĂäÿłåĘĚéČĺåIJřåİĂïijŇæŔŘä¿ŻéŻĘç¿d’åĘĚéČĺèő£éŮőãĂĆ
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CHAPTER 9

äźİ ingress æŐğåĹűåŹĺ

åęĆæd̄IJ k8s éIJĂèęĄæŔŘä¿ŻäÿĂäÿłç¡ŚçńŹïijŇåźűäÿŤè£ŹäÿłçńŹçĆźéIJĂèęĄäżě
https èő£éŮőïijŇèĂŇ iptables/ipvs åůěä¡IJåIJĺ 4 åśĆïijŇåőćæĹůåŔŚåĞžçŽĎ ssl
èŕůæśĆæăźæIJňäÿ èćńèğčæd̄ŘåřśèćńèřČåžęåĹřåŘŐçńŕ PODäžĘãĂĆèğčåĘşæŰźæşŢæIJL’äÿd’äÿłïijŽ

1. åŔŕäżěåIJĺåĚňæIJL’äžŚçŽĎèt’§è¡¡åİĞèąąåŹĺäÿŁéĚ ç¡őäÿŁ ssl èŕĄäźęãĂĆ

2. æŰřåżžäÿĂäÿłèt’§è¡¡åİĞèąąåŹĺçŽĎ POD ïijŇä¿ŃåęĆ nignx ïijŇè£Źäÿł POD
åĚśäžńäÿżæIJžçŽĎç¡ŚçżIJåŚ¡åŘ çl’žéŮt’ïijŇäź§åřśæŸŕèŕt’åŔŕäżěçŻt’æŐěéĂŽè£Ğ
nodeip èő£éŮőåĹřèt’§è¡¡åİĞèąąåŹĺïijŇssl èŕĄäźęéĚ ç¡őåIJĺè£Źäÿłèt’§è¡¡åİĞèąąåŹĺäÿŁïijŇåŕźåd’Űè£d̄æŐěäÿž
https èĂŇåŕźåĘĚçŽĎäżčçŘĘäÿž http å ŔèőőåĹř POD ç¡ŚçżIJçŽĎ POD äÿŁãĂĆ

• å ŸåIJĺçŽĎéŮőéćŸ

- èt’§è¡¡åİĞèąąåŹĺ POD ä¡£çŤĺèŁĆçĆźçŽĎç¡ŚçżIJåŘ çğřçl’žéŮt’,
→˓éĆčäź́LåőČåŔł èČ¡åIJĺè£Źäÿł node èŁĆçĆźäÿŁè£ŘèąŇäÿĂäÿłäžĘ,
→˓åŘęǻLŹåřśåĞžçŐřçńŕåŔčåĘšçłĄ
- èt’§è¡¡åİĞèąąåŹĺæŸŕäżčçŘĘ POD å ÿè¡¡ ssl èŕĄäźęçŽĎåĚşéŤőèŁĆçĆź,
→˓åőČäÿ èČ¡åŔłè£ŘèąŇäÿĂäÿł, åőČéIJĂèęĄåIJĺæL’ĂæIJL’èŁĆçĆźè£ŘèąŇäÿĂäÿł

• èğčåĘşæŰźæşŢ

- èt’§è¡¡åİĞèąąåŹĺä¡£çŤĺ DaemonSet åIJĺæŕŔäÿł node
→˓èŁĆçĆźè£ŘèąŇäÿĂäÿł,äżčçŘĘèŕůæśĆèĞş POD ç¡ŚçżIJçŽĎäÿ çŽĎ POD äÿŁ
- åęĆæd̄IJéŻĘç¿d’èŁĆçĆźéİd̄åÿÿçŽĎåd’Ž,åĚűåőd̄äÿ å£ĚåIJĺæŕŔäÿł node
→˓èŁĆçĆźéČ¡å£Ěéążè£ŘèąŇäÿĂäÿłèt’§è¡¡åİĞèąąåŹĺ POD
- æŐğǻLűèt’§è¡¡åİĞèąąåŹĺ POD è£ŘèąŇçŽĎæŢřéĞŔåŔŕäżěéĂŽè£Ğ lables
→˓æŇĞåőŽè£ŘèąŇéĆčåĞăäÿł node èŁĆçĆźäÿŁ
- çĎűåŘŐåŔŕäżěåIJĺèt’§è¡¡åİĞèąąåŹĺ POD æL’ĂåIJĺçŽĎ node
→˓èŁĆçĆźäÿŁæL’ŞäÿŁ "æśąçĆź" ä¡£åĚűäżŰçŽĎ POD
→˓äÿ äijŽåĘ èćńèřČåžęäÿŁæİě, èĂŇåŔłæIJL’èt’§è¡¡åİĞèąąåŹĺ POD
→˓åŔŕäżěåőźå£ è£ŹäžŻ "æśąçĆź"
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• èt’§è¡¡åİĞèąąåŹĺåŔŕéĂL’ïijŇæŇL’çĚğäijŸåĚĹçžğåĚĹåŘŐæŐŠåžŔ

Envoy # äžŚåŐ§çŤ§éńŸæĂğèČ¡æIJ åŁąäżčçŘĘ,åůšäżŐcncfæŕŢäÿŽ
Traefik # äÿžå¿őæIJ åŁąèĂŇçŤ§çŽĎåŔ åŘŚäżčçŘĘ
Nginx # æŤźéĂăåŘŐåŔŕäżěéĂĆçŤĺäžŐå¿őæIJ åŁąçŐŕåćČ
HAproxy # äÿ æŐĺè Řä¡£çŤĺ

æŰřåżžäÿĂäÿł service åřĘéIJĂèęĄäżčçŘĘçŽĎäÿ åŘŇæIJ åŁąçŽĎ pod åĹĘçśż

æŰřåżžäÿĂäÿł ingress èţĎæžŘïijŇäżŐ service äÿ åŔŰå¿ŮåĹĘçśżçżŞæd̄IJïijŇæŸăåřĎè£Ż
Envoy äÿ ïijŇéĞ è¡¡ Envoy è¡ŕäżűãĂĆ

9.1 9.1 ingress.spec èğĎèŇČ

• API åŠŇ kind

apiVersion: extensions

kind: ingress

• ingress.spec

backend # åŘŐçńŕæIJL’åŞłäžŻ POD
rules # èřČåžęèğĎǻLŹ

host # èŹŽæŃ§äÿżæIJž
http # http èůŕå¿Ď

9.2 9.2 ingress-nginx äżčçŘĘ

• åŘŐçńŕ service åŠŇ pods

apiVersion: v1
kind: Service
metadata:

name: service-ingress-myapp
namespace: default

spec:
selector:

app: myapp
release: canary

ports:
- name: http

port: 80
targetPort: 80

---
(continues on next page)
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(continued from previous page)

apiVersion: apps/v1
kind: Deployment
metadata:

name: myapp
namespace: default

spec:
replicas: 4
selector:

matchLabels:
app: myapp
release: canary

template:
metadata:

labels:
app: myapp
release: canary

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v2
ports:

- name: http
containerPort: 80

• åĹŻåżž ingress-nginx

kubectl apply -f https://raw.githubusercontent.com/kubernetes/
→˓ingress-nginx/nginx-0.21.0/deploy/mandatory.yaml

• èől’ ingress-nginx åIJĺéŻĘç¿d’åd’ŰéČĺèő£éŮő

kubectl apply -f https://raw.githubusercontent.com/kubernetes/
→˓ingress-nginx/nginx-0.21.0/deploy/provider/baremetal/service-
→˓nodeport.yaml

• åĹŻåżž ingress åŕźèśąïijŇåőČèČ¡åřĘ ingress-nginx äÿŐ service åĚşèĄŤïijŇäżŐèĂŇåIJĺ
service åŘŐäÿżæIJžåŔŚçŤ§åŔŸåŁĺçŽĎæŮűåĂŹïijŇåŔ åžŤåIJĺ ingress-nginx
è£ŹäÿłåőźåŹĺçŽĎéĚ ç¡őæŰĞäżűäÿ

apiVersion: extensions/v1beta1
kind: Ingress
metadata:

name: ingress-deploy-myapp
namespace: default
annotations:

kubernetes.io/ingress.class: "nginx"
spec:
rules:

- host: myapp.kaliarch.com #
→˓å§žäžŐäÿżæIJžåŘ çŽĎèő£éŮő (continues on next page)
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http:
paths:
- path: #

→˓çl’žçŽĎæŮűåĂŹäżčèąĺæăźïijŇèő£éŮőæăźçŽĎæŮűåĂŹæŸăåřĎǻLř backend
backend: # åŘŐçńŕçŽĎ

→˓service çŽĎéĚ ç¡ő
serviceName: service-ingress-myapp # åĚşèĄŤ

→˓service äżŐèĂŇèŐůåŔŰǻLřåŘŐçńŕäÿżæIJžçŽĎåŔŸåŁĺ
servicePort: 80 # åĚşèĄŤ

→˓service çŽĎåIJřåİĂ

• æ§ěçIJŃ ingress-nginx åŕźåd’ŰæŽt’éIJšçŽĎçńŕåŔčïijŇè£ŹéĞŇäÿž30080ïijŇåŠŇ
30443 äÿd’äÿł

kubectl get service -n ingress-nginx

• ä¡£çŤĺ nodeip + ingress-nginx æŽt’éIJšçńŕåŔčèő£éŮőïijŇçŤśäžŐäÿŁéİćåĹŻåżžçŽĎ
ingress äÿžå§žäžŐäÿżæIJžåŘ çğřçŽĎïijŇæL’ĂäżěéIJĂèęĄåIJĺèő£éŮőæŮűåIJĺ
/etc/hosts åĄŽåě¡æŸăåřĎåĹř nodeãĂĆ

http://myapp.kaliarch.com:30080/index.html

9.3 9.3 ingress-tomcat äżčçŘĘ

• åŘŐçńŕ service åŠŇ pods

apiVersion: v1
kind: Service
metadata:

name: service-ingress-tomcat
namespace: default

spec:
selector:

app: tomcat
release: canary

ports:
- name: http

port: 8080
targetPort: http

- name: ajp
port: 8009
targetPort: ajp

---
apiVersion: apps/v1
kind: Deployment

(continues on next page)
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metadata:
name: deploy-tomcat
namespace: default

spec:
replicas: 4
selector:

matchLabels:
app: tomcat
release: canary

template:
metadata:

labels:
app: tomcat
release: canary

spec:
containers:

- name: tomcat
image: tomcat:8.5.32-jre8-alpine
ports:

- name: http
containerPort: 8080

- name: ajp
containerPort: 8009

• åĹűä¡IJèĞłç ¿åŘ èŕĄäźęïijŇèől’ ingress-nginx åÿęæIJL’èŕĄäźęæİěèő£éŮő

# çŤ§ǽLŘ key
openssl genrsa -out tls.key 2048

#
→˓çŤ§ǽLŘèĞłç ¿èŕĄäźęïijŇCN=å§§åŘ å£ĚéążèęĄäÿŐèĞłåůśçŽĎå§§åŘ åőŇåĚĺäÿĂèĞt’
openssl req -new -x509 -key tls.key -out tls.crt -subj /C=CN/
→˓ST=Beijing/L=Beijing/O=DevOps/CN=tomcat.kaliarch.com

• åĹŻåżž secret èŕĄäźęåŕźèśąïijŇåőČæŸŕæăĞåĞĘçŽĎ k8s åŕźèśą

kubectl create secret tls tomcat-ingress-secret --cert=tls.crt --
→˓key=tls.key

• åĹŻåżžåÿęèŕĄäźęçŽĎ ingress åŕźèśąïijŇåőČèČ¡åřĘ ingress-
tomcat äÿŐ service åĚşèĄŤïijŇäżŐèĂŇåIJĺ service
åŘŐäÿżæIJžåŔŚçŤ§åŔŸåŁĺçŽĎæŮűåĂŹïijŇåŔ åžŤåIJĺ ingress-tomcat
è£ŹäÿłåőźåŹĺçŽĎéĚ ç¡őæŰĞäżűäÿ

apiVersion: extensions/v1beta1
kind: Ingress
metadata:

name: ingress-deploy-tomcat-tls
namespace: default

(continues on next page)
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annotations:
kubernetes.io/ingress.class: "nginx"

spec:
tls:

- hosts:
- tomcat.kaliarch.com
secretName: tomcat-ingress-secret

rules:
- host: tomcat.kaliarch.com

http:
paths:
- path:

backend:
serviceName: service-ingress-tomcat
servicePort: 8080

• æ§ěçIJŃ ingress-nginx åŕźåd’ŰæŽt’éIJšçŽĎçńŕåŔčïijŇè£ŹéĞŇäÿž30080ïijŇåŠŇ
30443 äÿd’äÿł

kubectl get service -n ingress-nginx

• ä¡£çŤĺ nodeip + ingress-nginx æŽt’éIJšçńŕåŔčèő£éŮőïijŇçŤśäžŐäÿŁéİćåĹŻåżžçŽĎ
ingress äÿžå§žäžŐäÿżæIJžåŘ çğřçŽĎïijŇæL’ĂäżěéIJĂèęĄåIJĺèő£éŮőæŮűåIJĺ
/etc/hosts åĄŽåě¡æŸăåřĎåĹř nodeãĂĆ

https://tomcat.kaliarch.com:30443
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CHAPTER 10

å Ą POD å ŸåĆĺå ů

åd’ğéČĺåĹĘæIJL’çŁűæĂĄçŽĎåžŤçŤĺéČ¡æIJL’æŇĄäźĚå ŸåĆĺïijŇåIJĺ Docker
äÿŁæĹŚäżňåřĘåőźåŹĺæL’ĂéIJĂèęĄçŽĎå ŸåĆĺå ůæŤ¿åIJĺåő£äÿżæIJžäÿŁïijŇä¡ĘæŸŕ
k8s äÿŁäÿ èąŇïijŇåŻăäÿž POD äijŽèćńåIJĺäÿ åŘŇçŽĎ node
èŁĆçĆźäÿŁåĹŻåżžåĹăéŹd’ïijŇæL’Ăäżě k8s éIJĂèęĄäÿĂåěŮåŔęåd’ŰçŽĎå ŸåĆĺå ůæIJžåĹűïijŇåőČèČ¡èĎśçężèŁĆçĆźäÿžæŢt’äÿłéŻĘç¿d’æŔŘä¿ŻæŇĄäźĚå ŸåĆĺãĂĆ

k8s æŔŘä¿ŻäžĘåd’Žçğ äÿ åŘŇçŽĎå ŸåĆĺå ůïijŇk8s
äÿ å ŸåĆĺå ůåśd̄äžŐ POD èĂŇäÿ æŸŕåőźåŹĺïijŇPOD åŔŕäżěæŇĆè¡¡ïijŇPOD
äÿžäżĂäźĹèČ¡æIJL’å ŸåĆĺå ůåŚćïij§è£ŹæŸŕåŻăäÿžåIJĺæL’ĂæIJL’èŁĆçĆźäÿŁè£ŘèąŇäžĘäÿĂäÿł
Pause çŽĎéŢIJåČŔïijŇåőČæŸŕ POD çŽĎå§žçąĂæd̄űæd̄ĎåőźåŹĺïijŇåőČæŃěæIJL’å ŸåĆĺå ůïijŇåŘŇäÿĂäÿł
POD åĘĚçŽĎæL’ĂæIJL’åőźåŹĺæŸŕäÿĂäÿłç¡ŚçżIJåŘ çğřçl’žéŮt’çŽĎãĂĆ

10.1 10.1 å ůçŽĎçśżåd̄Ń

æ§ěçIJŃ POD æŤŕæŇĄçŽĎå ŸåĆĺçśżåd̄ŃïijŽkubectl explain pods.spec.volumes

1. HostPathïijŽåIJĺèŁĆçĆźæIJňåIJřæŰřåżžäÿĂäÿłèůŕå¿ĎïijŇäÿŐåőźåŹĺåżžçńŃåĚşèĄŤåĚşçşżïijŇä¡ĘèŁĆçĆźæŇĆäžĘçŽĎæŢřæ őäź§äÿ å ŸåIJĺäžĘïijŇæL’Ăäżěäź§äÿ åĚůæIJL’æŇĄäźĚæĂğïijŇåőźåŹĺèćńèřČåžęåĹřåĹńçŽĎ
node æŮűåĂŹäÿ èČ¡èůĺèŁĆçĆźä¡£çŤĺHostPathãĂĆ

2. LocalïijŽçŻt’æŐěä¡£çŤĺèŁĆçĆźçŽĎèő¿åd’ĞãĂĄäź§æŤŕæŇĄäÿĂäÿłçŻőå¡ŢçśżäijijäžŐ
HostPathãĂĆ

3. EmptyDirïijŽåŔłåIJĺèŁĆçĆźæIJňåIJřä¡£çŤĺïijŇäÿĂæŮę POD
åĹăéŹd’ïijŇå ŸåĆĺå ůäź§äijŽåĹăéŹd’ïijŇåőČäÿ åĚůæIJL’æŇĄäźĚæĂğïijŇå¡Şäÿt’æŮűçŻőå¡ŢæĹŰèĂĚçijŞå ŸãĂĆ

4. ç¡ŚçżIJå ŸåĆĺïijŽiSCSIãĂĄNFSãĂĄCifsãĂĄglusterfsãĂĄcephfsãĂĄEBSïijĹAWS)ãĂĄDiskïijĹAzoneïijL’
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10.2 10.2 åőźåŹĺæŇĆè¡¡éĂL’éąź

åIJĺ K8S äÿ å ůæŸŕåśd̄äžŐ POD çŽĎïijŇèĂŇäÿ æŸŕåőźåŹĺïijŇæL’Ăäżěå ůçŽĎåőŽäźL’åIJĺ
POD äÿ ïijŇäÿĂäÿł POD äÿ åŔŕäżěåőŽäźL’åd’Žäÿłå ůãĂĆ

• åIJĺ POD äÿ æŇĆè¡¡ä¡£çŤĺïijŇkubectl explain pods.spec.containers.volumeMounts

apiVersion: v1
kind: Pod
metadata:

name: myapp
namespace: default
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
volumeMounts <[]Object> # å ůæŇĆè¡¡åŕźèśą

mountPath <string> # æŇĆè¡¡èůŕå¿Ď
mountPropagation <string> #

→˓çąőåőŽæŇĆè¡¡åęĆä¡ŢäżŐäÿżæIJžäijăæŠ ǻLřåőźåŹĺ
name <string> # æŇĆè¡¡åŞłäÿłå ů
readOnly <boolean> # æŸŕåŘęåŔłèŕżæŇĆè¡¡
subPath <string> # æŇĆè¡¡åIJĺå Řèůŕå¿ĎäÿŃ
subPathExpr <string> # äÿŐ subPath

→˓çśżäijijïijŇæŇĆè¡¡åIJĺå Řèůŕå¿ĎäÿŃïijŇäÿ åŘŇçŽĎæŸŕåŔŕäżěä¡£çŤĺ
→˓$(VAR_NAME) èąĺçd’žåőźåŹĺæL’l’åśŢè£ŹäÿłåŔŸéĞŔ

10.3 10.3 èŁĆçĆźå ŸåĆĺ

10.3.1 10.3.1 hostpathå ŸåĆĺå ů

åIJĺåő£äÿżæIJžçŽĎèůŕå¿ĎæŇĆè¡¡åĹř POD äÿŁïijŇPOD
åĹăéŹd’åŘŐïijŇå ůæŢřæ őæŸŕäÿ äijŽéŽŔäźŃåĹăéŹd’çŽĎïijŇä¡ĘåęĆæd̄IJ
node èŁĆçĆźæŇĆæŐL’ïijŇéĆčäźĹæŢřæ őæIJL’åŔŕèČ¡äÿćåd’śïijŇåęĆæd̄IJ POD
èćńèřČåžęåĹřåĚűäżŰçŽĎèŁĆçĆźïijŇéĆčäźĹåŐ§æİěå ůçŽĎæŢřæ őåřśèő£éŮőäÿ åĹřäžĘãĂĆ

https://kubernetes.io/docs/concepts/storage/volumes/#hostpath

• åőŽäźL’åŔĆæŢřïijŇkubectl explain pods.spec.volumes.hostPath

path <string> # äÿżæIJžäÿŁçŻőå¡ŢçŽĎèůŕå¿ĎãĂĆ
→˓åęĆæd̄IJèůŕå¿ĎæŸŕçňęåŔůéŞ¿æŐěïijŇǻLŹäijŽèů§éŽŔçIJ§åőd̄èůŕå¿ĎçŽĎéŞ¿æŐěãĂĆ
type <string> # èğĄäÿŃèąĺ

• çd’žä¿Ń
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apiVersion: v1
kind: Pod
metadata:

name: myapp
namespace: default
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
volumeMounts: # åőźåŹĺæŇĆè¡¡åŞłäžŻå ů
- name: webstore # æŇĆè¡¡åŞłäÿłå ů

mountPath: /usr/share/nginx/html #
→˓æŇĆè¡¡ǻLřåőźåŹĺåĘĚåŞłäÿłçŻőå¡Ţ

readOnly: false # æŸŕåŘęåŔłèŕż
volumes: #

→˓å ŸåĆĺå ůåśd̄äžŐPODçŽĎïij́Läÿ åśd̄äžŐåőźåŹĺ)
- name: webstore # å ŸåĆĺå ůåŕźèśąåŘ å Ů

hostPath: # hostpath
→˓çśżåd̄ŃçŽĎå ŸåĆĺå ůåŕźèśą

path: /data/myapp # åd’ĎäžŐåő£äÿżæIJžçŽĎçŻőå¡Ţ
type: DirectoryOrCreate # äÿ å ŸåIJĺǻLŹǻLŻåżž

10.3.2 10.3.2 gitRepoå ů

åřĘ git äżŞåžŞçŽĎåĘĚåőźå¡Şä¡IJå ŸåĆĺä¡£çŤĺïijŇåIJĺ POD
åĹŻåżžæŮűåĂŹè£d̄æŐěåĹřäżŞåžŞïijŇåźűæŃL’åŔŰäżŞåžŞïijŇåźűåřĘåőČæŇĆè¡¡åĹřåőźåŹĺåĘĚå¡Şä¡IJäÿĂäÿłå ŸåĆĺå ůãĂĆ

åőČåĚűåőd̄æŸŕåżžçńŃåIJĺ emptyDir çŽĎå§žçąĂäÿŁïijŇä¡ĘæŸŕåŕźå ůçŽĎæŞ ä¡IJäÿ äijŽåŘŇæ ěåĹř
gitrepo äÿŁãĂĆ

10.3.3 10.3.3 emptyDirçijŞå Ÿå ů

åőČä¡£çŤĺåő£äÿżæIJžäÿĂäÿłçŻőå¡Ţä¡IJäÿžæŇĆè¡¡çĆźïijŇéŽŔçİĂ POD
çŤ§åŚ¡åŚĺæIJ§çŽĎçżŞæİ§ïijŇåĚűäÿ çŽĎæŢřæ őäź§äijŽäÿćåd’śïijŇä¡ĘæŸŕåőČæIJL’äÿĂäÿłéİd̄åÿÿåd’ğçŽĎäijŸçĆźåřśæŸŕåŔŕäżěä¡£çŤĺåĘĚå Ÿå¡Şä¡IJå ŸåĆĺçl’žéŮt’æŇĆè¡¡ä¡£çŤĺãĂĆ

åőČåŔŕäżěçŤĺåIJĺ POD äÿ äÿd’äÿłåőźåŹĺäÿ æIJL’äÿĂäžŻæŢřæ őéIJĂèęĄåĚśäžńæŮűåĂŹéĂL’çŤĺãĂĆ

• åőŽäźL’ emptyDir åŔĆæŢřïijŇkubectl explain pods.spec.volumes.
emptyDir

medium <string> # ä¡£çŤĺ "" èąĺçd’žä¡£çŤĺ Disk
→˓æİěå ŸåĆĺïijŇä¡£çŤĺ Memory èąĺçd’žä¡£çŤĺåĘĚå Ÿ
sizeLimit <string> # éŹŘǻLűå ŸåĆĺçl’žéŮt’çŽĎåd’ğåřŔ

• ä¡£çŤĺçd’žä¿Ń
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apiVersion: v1
kind: Pod
metadata:

name: pod-volume-demo
namespace: default
labels:

app: myapp
tier: frontend

spec:
volumes:

- name: html
emptyDir: {} # ä¡£çŤĺçčĄçŻŸïijŇäÿŤæšąæIJL’åőźéĞŔéŹŘǻLű

containers:
- name: myapp

image: ikubernetes/myapp:v1
imagePullPolicy: IfNotPresent
volumeMounts:

- name: html
mountPath: /usr/share/nginx/html/

ports:
- name: http
containerPort: 80

- name: https
containerPort: 443

- name: busybox
image: busybox:latest
imagePullPolicy: IfNotPresent
volumeMounts:

- name: html
mountPath: /data/

command:
- "/bin/sh"
- "-c"
- "while true; do date >> /data/index.html; sleep 10; done"

• ä¡£çŤĺçd’žä¿Ń

apiVersion: v1
kind: Pod
metadata:

name: pod-volume-demo
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
imagePullPolicy: IfNotPresent

(continues on next page)
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volumeMounts:
- name: html
mountPath: /usr/share/nginx/html/

ports:
- name: http
containerPort: 80

- name: https
containerPort: 443

- name: busybox
image: busybox:latest
imagePullPolicy: IfNotPresent
volumeMounts:

- name: html
mountPath: /data/

command:
- "/bin/sh"
- "-c"
- "while true; do date >> /data/index.html; sleep 10; done"

volumes:
- name: html

emptyDir:
medium: ""
sizeLimit: 1536Mi

10.4 10.4 ç¡ŚçżIJå ŸåĆĺ

ç¡ŚçżIJå ŸåĆĺïijŇåřśæŸŕèĎśçężäžĘèŁĆçĆźçŤ§åŚ¡åŚĺæIJ§çŽĎå ŸåĆĺèő¿åd’ĞïijŇå şä¡£
pod èćńèřČåžęåĹřåĹńçŽĎ node èŁĆçĆźäÿŁïijŇäż çĎűåŔŕäżěæŇĆè¡¡ä¡£çŤĺåĚűäÿ çŽĎæŢřæ őãĂĆ

10.4.1 10.4.1 nfs

nfs æIJ åŁąåŹĺæŸŕå ŸåIJĺäžŐéŻĘç¿d’äźŃåd’ŰçŽĎæIJ åŁąåŹĺïijŇåőČäÿ åŔŮ node
èŁĆçĆźçŽĎå¡śåŞ ïijŇåŻăèĂŇåIJĺ node èŁĆçĆźåőŢæIJžåŘŐäż çĎűèČ¡åd’§æŔŘä¿ŻæŇĄäźĚå ŸåĆĺçżŹåĚűäżŰ
PODãĂĆ

• åIJĺ k8s çŽĎ node æL’¿äÿĂäÿłäÿżæIJžïijŇåőL’èčĚéĚ ç¡ő nfs æIJ åŁąåŹĺåźűåŘŕåŁĺ

$ yum install nfs-utils
→˓ # åőL’èčĚ nfs æIJ åŁą
$ mkdir -p /data/volumes
→˓ # ǻLŻåżž volume å ůçŻőå¡Ţ
echo '/data/volumes 172.16.100.0/16(rw,no_root_squash)' >> /etc/
→˓exports # éĚ ç¡ő nfs æIJ åŁąåŹĺ
$ systemctl start nfs
→˓ # åŘŕåŁĺ nfs æIJ åŁąåŹĺ

(continues on next page)
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$ ss -tnl
→˓ # çąőèőd’çŻŚåŘňçńŕåŔčïijŇnfs çŻŚåŘň TCP 2049 çńŕåŔč

• åIJĺ k8s éŻĘç¿d’çŽĎ node èŁĆçĆźåőL’èčĚ nfs él’śåŁĺïijŇæţŃèŕŢæŇĆè¡¡æŸŕåŘęæ čåÿÿ

$ yum install nfs-utils
$ mount -t nfs 172.16.100.104:/data/volumes /mnt

• åőŽäźL’ nfs åŔĆæŢřïijŇkubectl explain pods.spec.volumes.nfs

path <string> # nfs æIJ åŁąåŹĺçŽĎèůŕå¿Ď
readOnly <boolean> # æŸŕåŘęåŔłèŕż
server <string> # nfs æIJ åŁąåŹĺåIJřåİĂ

• ä¡£çŤĺçd’žä¿Ń

apiVersion: v1
kind: Pod
metadata:

name: pod-vol-nfs-demo
namespace: default

spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
volumeMounts:

- name: html
mountPath: /usr/share/nginx/html/

volumes:
- name: html

nfs:
path: /data/volumes
server: 172.16.100.104

10.5 10.5 åĹĘåÿČåijŔå ŸåĆĺ

åĹĘåÿČåijŔå ŸåĆĺèČ¡æŔŘä¿ŻèĎśçężèŁĆçĆźçŤ§åŚ¡åŚĺæIJ§çŽĎå ŸåĆĺïijŇåŔĹæŕŤç¡ŚçżIJå ŸåĆĺæŻt’åŁăåĄěåčőïijŇåőČæŸŕåĹĘåÿČåijŔçŽĎïijŇæIJL’å¿ĹåijžçŽĎéńŸåŔŕçŤĺæĂğïijŇä¡ĘæŸŕåĹĘåÿČåijŔå ŸåĆĺéĚ ç¡őåd’ æİĆïijŇåIJĺçŤś
NFS æŔŘä¿ŻçŽĎç¡ŚçżIJåĆĺå Ÿäÿ ïijŇçŤĺæĹůéIJĂèęĄç§ěéĄŞåĹĘéĚ çżŹ POD çŽĎ NFS
å ŸåĆĺçŽĎåIJřåİĂæL’ èČ¡ä¡£çŤĺïijŇèĂŇåIJĺçŤśåĹĘåÿČåijŔæŔŘä¿ŻçŽĎå ŸåĆĺèČ¡åŁŻçŽĎå ŸåĆĺäÿŁïijŇçŤĺæĹůéIJĂèęĄåĚĚåĹĘäžĘèğčèŕěåĹĘåÿČåijŔå ŸåĆĺçŽĎéĚ ç¡őåŔĆæŢřïijŇæL’ èČ¡åd’§ä¡£çŤĺè£ŹäÿłåĹĘåÿČåijŔå ŸåĆĺãĂĆ

çŤśæ d’ K8S æŔŘä¿ŻäžĘ PVãĂĄPVC äÿd’çğ æIJžåĹűïijŇèől’æŹőéĂŽçŤĺæĹůæŮăéIJĂåĚşå£ČåžŢåśĆå ŸåĆĺåŔĆæŢřçŽĎéĚ ç¡őïijŇåŔłéIJĂèęĄèŕt’æŸŐéIJĂèęĄä¡£çŤĺåd’Žåd’ğçŽĎæŇĄäźĚå ŸåĆĺïijŇåřśåŔŕäżěäžĘãĂĆ

äÿĂèĹň PV äÿŐ PVC æŸŕäÿĂåŕźçżŚåőŽçŽĎïijŇPVåśd̄äžŐåĚĺåśĂïijŇPVC
åśd̄äžŐæ§ŘäÿłåŘ çğřçl’žéŮt’ïijŇå¡ŞäÿĂäÿł PV èćńäÿĂäÿł PVC
çżŚåőŽïijŇåĹńçŽĎåŘ çğřçl’žéŮt’ PVC åřśäÿ åŔŕäżěåĘ çżŚåőŽäžĘãĂĆèŕůæśĆçżŚåőŽæ§Řäÿł
PV åřśæŸŕçŤś PVC æİěåőŇæĹŘçŽĎïijŇèćń PVC çżŚåőŽçŽĎ PV çğřä¡IJ PV
çŽĎçżŚåőŽçŁűæĂĄãĂĆ
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PVC çżŚåőŽäžĘäÿĂäÿł PVïijŇéĆčäźĹ PVC æL’Ăåd’ĎåŘ çğřçl’žéŮt’åőŽäźL’çŽĎ
POD åřśåŔŕäżěä¡£çŤĺ persistentVolumeClaim çśżåd̄ŃçŽĎ volumes
äžĘïijŇçĎűåŘŐåőźåŹĺåřśåŔŕäżěéĂŽè£Ğ volumeMounts æŇĆè¡¡ PVC
çśżåd̄ŃçŽĎå ůäžĘãĂĆ

persistentVolumeClaim å ůæŸŕåŘęåĚĄèőÿåd’ŽèůŕèŕżåĘŹïijŇè£ŹåŔŰåĘşäžŐ PV
åőŽäźL’æŮűåĂŹçŽĎèŕżåĘŹçL’źæĂğïijŽå ŢèůŕèŕżåĘŹãĂĄåd’ŽèůŕèŕżåĘŹãĂĄåd’ŽèůŕåŔłèŕżãĂĆ

åęĆæd̄IJæ§Řäÿł POD äÿ åIJĺéIJĂèęĄäžĘïijŇæĹŚäżňæŁŁåőČåĹăéŹd’äžĘãĂĄåŘŇæŮűäź§åĹăéŹd’äžĘ
PVCãĂĄéĆčäźĹæ d’æŮű PV è£ŸåŔŕäżěæIJL’èĞłåůśçŽĎåŻd̄æŤűç ŰçŢěïijŽ
deleteåĹăéŹd’PVãĂĄRetainäżĂäźĹéČ¡äÿ åĄŽãĂĆ

10.5.1 10.5.1 PersistentVolume

çŤśçőąçŘĘåŚŸæůżåŁăçŽĎçŽĎäÿĂäÿłå ŸåĆĺçŽĎæŔŔè£řïijŇæŸŕäÿĂäÿłéŻĘç¿d’çžğåĹńçŽĎåĚĺåśĂèţĎæžŘïijŇåŇĚåŘńå ŸåĆĺçŽĎçśżåd̄ŃïijŇå ŸåĆĺçŽĎåd’ğåřŔåŠŇèő£éŮőæĺąåijŔç L’ãĂĆåőČçŽĎçŤ§åŚ¡åŚĺæIJ§çŃňçńŃäžŐPodïijŇä¿ŃåęĆå¡Şä¡£çŤĺåőČçŽĎ
Pod éŤĂæŕĄæŮűåŕź PV æšąæIJL’å¡śåŞ ãĂĆ

èğĄïijŽkubectl explain PersistentVolume.spec

• åIJĺ nfs äÿŁåőŽäźL’å ŸåĆĺïijŇ/etc/exportsïijŇåźűäÿŤåŕijåĞž nfs åőŽäźL’

/data/volumes/v1 172.16.100.0/16(rw,no_root_squash)
/data/volumes/v2 172.16.100.0/16(rw,no_root_squash)
/data/volumes/v3 172.16.100.0/16(rw,no_root_squash)
/data/volumes/v4 172.16.100.0/16(rw,no_root_squash)
/data/volumes/v5 172.16.100.0/16(rw,no_root_squash)

exportfs -arv

• åřĘ nfs åIJĺ k8s äÿ åőŽäźL’äÿž PersistentVolumeïijŇèŕęèğĄïijŽkubectl explain Persis-
tentVolume.spec.nfs

apiVersion: v1
kind: PersistentVolume
metadata:

name: pv-001
labels:

name: pv001
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 1Gi

nfs:
path: /data/volumes/v1
server: 172.16.100.104

---
apiVersion: v1

(continues on next page)
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kind: PersistentVolume
metadata:

name: pv-002
labels:

name: pv003
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 2Gi

nfs:
path: /data/volumes/v2
server: 172.16.100.104

---
apiVersion: v1
kind: PersistentVolume
metadata:
name: pv-003
labels:

name: pv003
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 3Gi

nfs:
path: /data/volumes/v3
server: 172.16.100.104

kubectl get persistentvolume
NAME CAPACITY ACCESS MODES RECLAIM POLICY STATUS
→˓CLAIM STORAGECLASS REASON AGE
pv-001 1Gi RWO,RWX Retain Available
→˓ 3m38s
pv-002 2Gi RWO,RWX Retain Available
→˓ 3m38s
pv-003 3Gi RWO,RWX Retain Available
→˓ 3m38s

10.5.2 10.5.2. PersistentVolumeClaim

æŸŕ Namespace çžğåĹńçŽĎèţĎæžŘïijŇæŔŔè£řåŕź PV
çŽĎäÿĂäÿłèŕůæśĆãĂĆèŕůæśĆä£ąæĄŕåŇĚåŘńå ŸåĆĺåd’ğåřŔïijŇèő£éŮőæĺąåijŔç L’ãĂĆ

• åőŽäźL’ PVCïijŇkubectl explain PersistentVolumeClaim.spec
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accessModes <[]string> # èő¿ç¡őèő£éŮőæĺąåijŔ
ReadWriteOnce # å ŢäÿłèŁĆçĆźäżěèŕżåĘŹæŰźåijŔæŇĆè¡¡
ReadOnlyMany # - åd’ŽèŁĆçĆźäżěåŔłèŕżæŰźåijŔæŇĆè¡¡
ReadWriteMany # - åd’ŽèŁĆçĆźäżěèŕżåĘŹæŰźåijŔæŇĆè¡¡

dataSource <Object> # åęĆæd̄IJéĚ ç¡őçĺŃåžŔåŔŕäżěæŤŕæŇĄ
→˓Volume Snapshot
→˓æŢřæ őæžŘïijŇåőČåřĘǻLŻåżžäÿĂäÿłæŰřå ůïijŇåźűäÿŤæŢřæ őåřĘåŘŇæŮűè£ŸåŐ§ǻLřèŕěå ůãĂĆ
resources <Object> # èţĎæžŘèąĺçd’ž PersistentVolume
→˓åžŤåĚůæIJL’çŽĎæIJĂåřŔèţĎæžŘ
selector <Object> # éĂL’æŃl’åŞłäÿł PersistentVolume
storageClassName <string> # å ŸåĆĺçśżåŘ çğř
volumeMode <string> # åőŽäźL’åčřæŸŐæL’ĂéIJĂçŽĎ
→˓PersistentVolume çśżåd̄ŃæL’ èČ¡èćńéĂL’äÿ
volumeName <string> # åŘŐçńŕ PersistentVolume
→˓ïijŇåřśæŸŕçš¿çąőéĂL’æŃl’ PersistentVolume ïijŇèĂŇäÿ æŸŕä¡£çŤĺ
→˓selector æİěéĂL’åőŽ

• åIJĺ volumes äÿ ä¡£çŤĺ PVCïijŇkubectl explain pods.spec.volumes.persistentVolumeClaim

persistentVolumeClaim
claimName <string> #

→˓åIJĺå¡ŞåL’ åŘ çğřçl’žéŮt’åůšçżŔǻLŻåżžåŔůçŽĎ PVC åŘ çğř
readOnly <boolean> # æŸŕåŘęåŔłèŕż

• åőŽäźL’ PersistentVolumeClaimïijŇèŕęèğĄïijŽkubectl explain PersistentVolume-
Claim.spec

apiVersion: v1
kind: PersistentVolumeClaim
metadata:

name: my-pvc
namespace: default

spec:
accessModes:

- ReadWriteMany # èő£éŮőæĺąåijŔ
resources: # èţĎæžŘæİąäżű

requests: # æŇŚéĂL’ PV
→˓æŮűåĂŹå£ĚéążæżąèűşçŽĎæİąäżűïijŇäÿ æżąèűşǻLŹäÿĂçŻt’ç L’å¿Ě

storage: 2Gi # å ŸåĆĺåd’ğåřŔ

• åIJĺ pod æÿĚå Ţäÿ åőŽäźL’ persistentVolumeClaim çśżåd̄ŃçŽĎ volumes
ïijŇåźűåIJĺåőźåŹĺäÿ æŇĆè¡¡ volumeMountsãĂĆ

apiVersion: v1
kind: Pod
metadata:

name: pod-vol-nfs-demo
namespace: default

spec:
(continues on next page)
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containers:
- name: myapp

image: ikubernetes/myapp:v1
volumeMounts:

- name: html
mountPath: /usr/share/nginx/html/

volumes:
- name: html

persistentVolumeClaim:
claimName: my-pvc # ä¡£çŤĺçŽĎ PVC çŽĎåŘ çğř

10.5.3 10.5.3 StorageClass

PVC çŤşèŕů PV çŽĎæŮűåĂŹïijŇæIJłå£ĚæIJL’çňęåŘĹæİąäżűçŽĎ PVïijŇk8s
äÿžæĹŚäżňåĞĘåd’ĞäžĘ StorageClass åŔŕäżěåIJĺ PVC çŤşèŕů PV çŽĎæŮűåĂŹéĂŽè£Ğ
StorageClass åŁĺæĂĄçŤ§æĹŘ PVãĂĆ

StorageClass åŔŕäżěåŁĺæĂĄçŽĎåĹř CephFS ãĂĄNFS
ç L’å ŸåĆĺïijĹæĹŰèĂĚäžŚçńŕå ŸåĆĺïijL’äžğçŤ§äÿĂäÿł PVïijŇèęĄæśĆå ŸåĆĺèő¿åd’Ğå£ĚéążæŤŕæŇĄ
RESTfull éčŐæăijçŽĎæŐěåŔčãĂĆ

10.6 10.6 StorageClass Ceph RBD

10.6.1 10.6.1 éĚ ç¡ő Ceph åĆĺå Ÿæśă

• åĹŻåżž ceph å ŸåĆĺæśă

yum install -y ceph-common
→˓ # åIJĺæL’ĂæIJL’èŁĆçĆźåőL’èčĚ ceph-common

ceph osd pool create kube 4096
→˓ # ǻLŻåżž pool
ceph osd pool ls
→˓ # æ§ěçIJŃ pool

ceph auth get-or-create client.kube mon 'allow r' osd 'allow rwx
→˓pool=kube' -o /etc/ceph/ceph.client.kube.keyring
ceph auth list
→˓ # æŐ́LæİČ client.kube çŤĺǽLůèő£éŮő kube
→˓è£Źäÿł pool

scp /etc/ceph/ceph.client.kube.keyring node1:/etc/ceph/
→˓ # åřĘçŤĺǽLů keyring
→˓æŰĞäżűæŃůèt’İǻLřåŘĎäÿł ceph èŁĆçĆź
scp /etc/ceph/ceph.client.kube.keyring node1:/etc/ceph/
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10.6.2 10.6.2 åőL’èčĚ rbd-provisioner

• 1.12 çL’ĹæIJňåŘŐ kube-controller-manager äÿ åĘ åĘĚç¡ő rbd åŚ¡äżd’ïijŇæL’Ăäżě
StorageClass çŽĎ provisioner èĂŇæŸŕéĂŽè£Ğåd’ŰéČĺçŽĎæŔŠäżűæİěåőd̄çŐř

https://github.com/kubernetes-incubator/external-storage/tree/
→˓master/ceph/rbd/deploy/rbac # rbd-provisioner

$ git clone https://github.com/kubernetes-incubator/external-
→˓storage.git # äÿŃè¡¡ rbd-provisioner
$ cat >>external-storage/ceph/rbd/deploy/rbac/clusterrole.yaml<<EOF
→˓ # åĚĄèőÿ rbd-provisioner èő£éŮő ceph
→˓çŽĎåŕĘéŠě
- apiGroups: [""]
resources: ["secrets"]
verbs: ["create", "get", "list", "watch"]

EOF
$ kubectl apply -f external-storage/ceph/rbd/deploy/rbac/
→˓ # åőL’èčĚ rbd-provisioner

10.6.3 10.6.3 ä¡£çŤĺ StorageClass

• åĹŻåżž CephX éłŇèŕĄ secret

https://github.com/kubernetes-incubator/external-storage/tree/
→˓master/ceph/rbd/examples # rbd-provisioner ä¡£çŤĺ ceph rbd
→˓çŽĎçd’žä¿Ń

---
apiVersion: v1
kind: Secret
metadata:

name: ceph-admin-secret
namespace: kube-system

type: "kubernetes.io/rbd"
data:

# ceph auth get-key client.admin | base64
→˓ # äżŐè£ŹäÿłåŚ¡äżd’äÿ åŔŰå¿Ů keyring
→˓èőd’èŕĄçŽĎ base64 åŕĘéŠěäÿšåd’ ǻLűǻLřäÿŃéİć
key: QVFER3U5TmM1NXQ4SlJBQXhHMGltdXZlNFZkUXRvN2tTZ1BENGc9PQ==

---
apiVersion: v1
kind: Secret
metadata:

name: ceph-secret
namespace: kube-system

(continues on next page)
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type: "kubernetes.io/rbd"
data:

# ceph auth get-key client.kube | base64
→˓ # äżŐè£ŹäÿłåŚ¡äżd’äÿ åŔŰå¿Ů keyring
→˓èőd’èŕĄçŽĎ base64 åŕĘéŠěäÿšåd’ ǻLűǻLřäÿŃéİć
key: QVFCcUM5VmNWVDdQRlJBQWR1NUxFNzVKeThiazdUWVhOa3N2UWc9PQ==

• åĹŻåżž StorageClass æŇĞåŘŚ rbd-provisionerïijŇ

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

name: ceph-rbd
provisioner: ceph.com/rbd
reclaimPolicy: Retain
parameters:

monitors: 172.16.100.9:6789
pool: kube
adminId: admin
adminSecretName: ceph-admin-secret
adminSecretNamespace: kube-system
userId: kube
userSecretName: ceph-secret
userSecretNamespace: kube-system
fsType: ext4
imageFormat: "2"
imageFeatures: "layering"

• åĹŻåżž PersistentVolumeClaim

---
kind: PersistentVolumeClaim
apiVersion: v1
metadata:

name: ceph-rbd-pvc data-kong-postgresql-0
spec:

storageClassName: ceph-rbd
accessModes:
- ReadWriteOnce
resources:

requests:
storage: 1Gi

• åIJĺ POD äÿ ä¡£çŤĺ PVCïijŇæIJĂåŘŐåIJĺåőźåŹĺäÿ æŇĆè¡¡ PVCãĂĆ

---
apiVersion: v1
kind: Pod

(continues on next page)
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metadata:
name: ceph-sc-pvc-demo
namespace: default

spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
volumeMounts:

- name: pvc-volume
mountPath: /usr/share/nginx/html/

volumes:
- name: pvc-volume

persistentVolumeClaim:
claimName: ceph-rbd-pvc
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å ĄäÿĂ éĚ ç¡őä£ąæĄŕåőźåŹĺåŇŰ

k8s æŔŘä¿ŻäžĘ configMapãĂĄsecret è£Źäÿd’çğ çL’źæőŁçśżåd̄ŃçŽĎå ŸåĆĺå ůïijŇåd’ŽæŢřæČĚåĘţäÿŃäÿ æŸŕäÿž
POD æŔŘä¿Żå ŸåĆĺçl’žéŮt’ïijŇèĂŇæŸŕäÿžçŤĺæĹůæŔŘä¿ŻäžĘäżŐéŻĘç¿d’åd’ŰéČĺåĹř
POD åĘĚéČĺæşĺåĚěéĚ ç¡őä£ąæĄŕçŽĎæŰźåijŔãĂĆ

• éĚ ç¡őä£ąæĄŕåőźåŹĺåŇŰæIJL’åŞłäžŻæŰźåijŔ

1. èĞłåőŽäźL’åŚ¡äżd’èąŇåŔĆæŢřïijŇä¿ŃåęĆïijŽcommandãĂĄargsïijŇæăźæ ő args
äijăéĂŠäÿ åŘŇçŽĎåŔĆæŢřæİěåřĘåőźåŹĺè£ŘèąŇäÿžäÿ åŘŇçŽĎçL’źæĂğ

2. çŻt’æŐěæŁŁéĚ ç¡őä£ąæĄŕåĹűä¡IJäÿž image äÿ ïijŇä¡ĘæŸŕè£Źçğ æŰźåijŔéİd̄åÿÿäÿ çĄţæt’żïijŇè£ŹäÿłéŢIJåČŔåŔłèČ¡éĂĆçŤĺäžŐäÿĂçğ ä¡£çŤĺåIJžæŹŕïijŇè£ĞåžęèĂęåŘĹ

3. çŐŕåćČåŔŸéĞŔïijŇCloud Native æŤŕæŇĄéĂŽè£ĞçŐŕåćČåŔŸéĞŔæİěåŁăè¡¡éĚ ç¡őïijŇæĹŰèĂĚä¡£çŤĺ
ENTRYPOINT èĎŽæIJňæİěéćĎåd’ĎçŘĘçŐŕåćČåŔŸéĞŔäÿžéĚ ç¡őä£ąæĄŕ

4. å ŸåĆĺå ůïijŇåIJĺåőźåŹĺåŘŕåŁĺæŮűåĂŹæŇĆè¡¡äÿĂäÿłå ŸåĆĺå ůïijŇæĹŰèĂĚäÿŞçŤĺçŽĎéĚ ç¡őå ŸåĆĺå ůïijŇæŇĆè¡¡åĹřåžŤçŤĺçĺŃåžŔçŽĎéĚ ç¡őæŰĞäżűçŻőå¡Ţ

• SecretäÿŐConfigMapåŕźæŕŤ

çŻÿåŘŇçĆźïijŽ
- key / value çŽĎå¡ćåijŔ
- åśd̄äžŐæ§ŘäÿłçL’źåőŽçŽĎ namespace
- åŔŕäżěåŕijåĞžǻLřçŐŕåćČåŔŸéĞŔ
- åŔŕäżěéĂŽè£ĞçŻőå¡Ţ/
→˓æŰĞäżűå¡ćåijŔæŇĆè¡¡(æŤŕæŇĄæŇĆè¡¡æL’ĂæIJL’keyåŠŇéČĺǻLĘkey)

äÿ åŘŇçĆźïijŽ
- Secret åŔŕäżěèćń ServerAccount åĚşèĄŤ(ä¡£çŤĺ)
- Secret åŔŕäżěå ŸåĆĺ register çŽĎéL’t’æİČä£ąæĄŕïijŇçŤĺåIJĺ
→˓ImagePullSecret åŔĆæŢřäÿ ïijŇçŤĺäžŐæŃL’åŔŰçğĄæIJL’äżŞåžŞçŽĎéŢIJåČŔ
- Secret æŤŕæŇĄ Base64 åŁăåŕĘ
- Secret ǻLĘäÿž kubernetes.io/Service AccountïijŇkubernetes.io/
→˓dockerconfigjsonïijŇOpaqueäÿL’çğ çśżåd̄Ń, Configmap äÿ åŇžǻLĘçśżåd̄Ń

(continues on next page)
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- Secret æŰĞäżűå ŸåĆĺåIJĺtmpfsæŰĞäżűçşżçż§äÿ ïijŇPod ǻLăéŹd’åŘŐ
→˓SecretæŰĞäżűäź§äijŽåŕźåžŤçŽĎǻLăéŹd’ãĂĆ

11.1 11.1 POD èŐůåŔŰçŐŕåćČåŔŸéĞŔ

• envïijŇèŕęèğĄïijŽkubectl explain pods.spec.containers.env

name <string> # åŔŸéĞŔåŘ çğř
value <string> # åŔŸéĞŔçŽĎåĂij
valueFrom <Object> # åijŢçŤĺåĂijïijŇåęĆïijŽconfigMap
→˓çŽĎæ§ŘäÿłéŤőãĂĄPOD åőŽäźL’äÿ çŽĎå ŮæőţåŘ ïijŇåęĆïijŽmetadata.labels
resourceFieldRef <Object> # åijŢçŤĺèţĎæžŘéŹŘǻLűäÿ çŽĎåĂij
secretKeyRef <Object> # åijŢçŤĺ secretKey

11.2 11.2 configMap

åĄĞåęĆæĹŚäżňçŐřåIJĺèęĄåŘŕåŁĺäÿĂäÿł POD ïijŇè£Źäÿł POD
åŘŕåŁĺæŮűåĂŹïijŇéIJĂèęĄèŕżåŔŰäÿ åŘŇçŽĎéĚ ç¡őä£ąæĄŕïijŇéĆčäźĹæĹŚäżňæIJL’äÿd’çğ æŰźåijŔïijŽ

1. åŔŕäżěåřĘ configMap èţĎæžŘåĚşèĄŤåĹřå¡ŞåL’ POD äÿŁïijŇ-
POD äżŐ configMap èŕżåŔŰäÿĂäÿłæŢřæ őïijŇäijăéĂŠçżŹ POD
åĘĚéČĺåőźåŹĺçŽĎäÿĂäÿłåŔŸéĞŔïijŇåŔŸéĞŔèćńæşĺåĚěåŘŐïijŇåŔŕäżěéĞ åŘŕåőźåŹĺãĂĆ

2. åŔŕäżěåřĘ configMap èţĎæžŘæŇĆè¡¡åĹřå¡ŞåL’ POD
äÿŁïijŇä¡IJäÿžäÿĂäÿłæŰĞäżűçşżçż§çŽĎèůŕå¿ĎïijŇè£ŹäÿłçŻőå¡Ţæ čåě¡æŸŕåžŤçŤĺçĺŃåžŔèŕżåŔŰéĚ ç¡őæŰĞäżűçŽĎèůŕå¿ĎïijŇåőźåŹĺåřśåŔŕäżěèŕżåŔŰåĹřéĚ ç¡őä£ąæĄŕäžĘïijŇå¡Ş
configMap ä£őæŤźäžĘïijŇéĆčäźĹåřśäijŽéĂŽç§ě POD ïijŇPOD
åŔŕäżěè£ŻèąŇéĞ è¡¡éĚ ç¡őãĂĆ

åIJĺæŕŔäÿł configMap äÿ æL’ĂæIJL’çŽĎéĚ ç¡őä£ąæĄŕéČ¡ä£İå ŸäÿžéŤőåĂijçŽĎéĚ ç¡őå¡ćåijŔãĂĆ

• æÿĚå ŢæăijåijŔïijŇèŕęèğĄïijŽkubectl explain configMap

apiVersion <string> # çL’́LæIJňåŔů
binaryData <map[string]string> # äžŇè£ŻǻLűçŽĎæŢřæ ő
data <map[string]string> # éŤőåĂijåŕźçŽĎæŢřæ ő
kind <string> # åŕźèśąçśżåd̄Ń
metadata <Object> # åŕźèśąåĚČæŢřæ ő

• åŚ¡äżd’èąŇæŰźåijŔåĹŻåżž

# ǻLŻåżžåŘ äÿž my-config çŽĎ
→˓configMapïijŇåőČçŽĎæŢřæ őæİěèĞłçŻőå¡Ţäÿ çŽĎæŰĞäżűïijŇéŤőäÿžæŰĞäżűåŘ ïijŇåĂijäÿžæŰĞäżűåĘĚåőź
kubectl create configmap my-config --from-file=path/to/dir

# ǻLŻåżžåŘ äÿž my-config çŽĎ
→˓configMapïijŇåőČçŽĎæŢřæ őæİěèĞłæŰĞäżűäÿ çŽĎéŤőåĂijåŕź

(continues on next page)
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kubectl create configmap my-config --from-file=path/to/file

# ǻLŻåżžåŘ äÿž my-config çŽĎ
→˓configMapïijŇäź§åŔŕäżěæL’ŃåŁĺæŇĞåőŽéŤőçŽĎåŘ çğř
kubectl create configmap my-config --from-file=key1=/path/to/bar/
→˓file1.txt --from-file=key2=/path/to/bar/file2.txt

# äżŐå ŮéİćéĞŔäÿ ǻLŻåżž
kubectl create configmap my-config --from-literal=key1=config1 --
→˓from-literal=key2=config2

# äżŐenvæŰĞäżűäÿ åŚ¡åŘ my-config
kubectl create configmap my-config --from-env-file=path/to/bar.env

11.2.1 11.2.1 æşĺåĚě POD ENV

• åĹŻåżž ConfigMap åźűåIJĺ POD ENV äÿ ä¡£çŤĺ

apiVersion: v1
kind: ConfigMap # ǻLŻåżž
→˓ConfigMap åŕźèśą
metadata:
name: nginx-config
namespace: default

data:
server_name: myapp.kaliarch.com #

→˓éŤőåĂijåŕźæŢřæ ő
nginx_port: | #

→˓éŤőåĂijåŕźæŢřæ őïijŇæ d’åd’Ďäÿž nginx
→˓éĚ ç¡őæŰĞäżűïijŇéIJĂèęĄæşĺæĎŔæ ćèąŇçŽĎåĘŹæşŢ

server {
server_name myapp.kaliarch.com;
listen 80;
root /data/web/html;

}

---
apiVersion: v1
kind: Pod
metadata:
name: pod-configmap-demo
namespace: default
labels:

app: myapp
tier: frontend

annotations:
kaliarch.com/created-by: "cluster amdin"

(continues on next page)
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spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

env:
- name: NGINX_SERVER_PORT #

→˓åőŽäźL’åőźåŹĺåĘĚåŔŸéĞŔçŽĎåŘ å ŮïijŇåőźåŹĺéIJĂèęĄåIJĺåŘŕåŁĺçŽĎæŮűåĂŹä¡£çŤĺ
→˓ENTRYPOINT èĎŽæIJňåřĘçŐŕåćČåŔŸéĞŔè¡ňæ ćäÿžåžŤçŤĺçŽĎéĚ ç¡őæŰĞäżű

valueFrom: # åĂijæİěèĞłäžŐ
→˓configMap åŕźèśąäÿ

configMapKeyRef: # åijŢçŤĺ configMap
→˓åŕźèśą

name: nginx-config # configMap
→˓åŕźèśąçŽĎåŘ å Ů

key: nginx_port # åijŢçŤĺ configMap
→˓äÿ çŽĎåŞłäÿł key

optional: true # çŻÿåŕź POD
→˓åŘŕåŁĺæŸŕåŘęäÿžåŔŕéĂL’ïijŇåęĆæd̄IJ configMap
→˓äÿ äÿ å ŸåIJĺè£ŹäÿłåĂijïijŇtrue ǻLŹäÿ éŸżåąd̄ POD åŘŕåŁĺ

- name: NGINX_SERVER_NAME #
→˓åőŽäźL’åőźåŹĺåĘĚåŔŸéĞŔçŽĎåŘ å ŮïijŇä¡£çŤĺ exec
→˓è£ŻåĚěåőźåŹĺäijŽåŔŚçŐřåŔŸéĞŔåůšçżŔåIJĺåŘŕåŁĺåőźåŹĺåL’ æşĺåĚěåőźåŹĺåĘĚéČĺäžĘãĂĆ

valueFrom:
configMapKeyRef:

name: nginx-config
key: server_name

11.2.2 11.2.2 æŇĆè¡¡äÿž POD å ů

• configMap äÿ çŽĎæŢřæ őåŔŕäżěåIJĺåőźåŹĺåĘĚæŇĆè¡¡äÿžæŰĞäżűïijŇåźűäÿŤå¡Ş
configMap äÿ çŽĎæŢřæ őåŔŚçŤ§åŔŸåŁĺçŽĎæŮűåĂŹïijŇåőźåŹĺåĘĚçŽĎæŰĞäżűçŻÿåžŤäź§äijŽåŔŚçŤ§åŔŸåŁĺïijŇä¡Ęäÿ äijŽéĞ è¡¡åőźåŹĺåĘĚçŽĎè£ŻçĺŃãĂĆ

apiVersion: v1
kind: ConfigMap # ǻLŻåżž
→˓ConfigMap
metadata:

name: nginx-config-volumes
namespace: default

data: # ConfigMap
→˓äÿ ä£İå ŸäžĘäÿd’äÿłæŢřæ őïijŇ
index: | #

→˓æŢřæ ő1ïijŇåőČåŔŕäżěåIJĺ container äÿ ä¡£çŤĺ ENV
→˓æşĺåĚěçŐŕåćČåŔŸéĞŔïijŇäź§åŔŕäżěåIJĺ container äÿ ä¡£çŤĺ
→˓volumeMounts æŇĆè¡¡ǽLŘäÿžæŰĞäżű

(continues on next page)
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<h1>this is a test page<h1>
vhost: | #

→˓æŢřæ ő2ïijŇåőČåŔŕäżěåIJĺ container äÿ ä¡£çŤĺ ENV
→˓æşĺåĚěçŐŕåćČåŔŸéĞŔïijŇäź§åŔŕäżěåIJĺ container äÿ ä¡£çŤĺ
→˓volumeMounts æŇĆè¡¡ǽLŘäÿžæŰĞäżű

server {
listen 80;
server_name localhost;

location / {
root /usr/share/nginx/html;
index index.html index.htm;

}

error_page 500 502 503 504 /50x.html;
location = /50x.html {

root /usr/share/nginx/html;
}

location = /hostname.html {
alias /etc/hostname;

}
}
server {

server_name myapp.kaliarch.com;
listen 80;
root /data/web/html;

}

---
apiVersion: v1
kind: Pod
metadata:

name: pod-configmap-volumes-demo
namespace: default
labels:

app: myapp
tier: frontend

annotations:
kaliarch.com/created-by: "cluster amdin"

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

volumeMounts:
- name: nginx-conf

(continues on next page)
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mountPath: /etc/nginx/conf.d
readOnly: true

- name: nginx-page
mountPath: /data/web/html/
readOnly: true

volumes: # åőŽäźL’å ů
- name: nginx-conf #

→˓åőŽäźL’å ůçŽĎåŘ å Ů
configMap: #

→˓èŕěå ůçŽĎçśżåd̄Ńäÿž configMap
name: nginx-config-volumes #

→˓äżŐåŚ¡åŘ çl’žéŮt’äÿ èŕżåŔŰåŞłäÿłåŘ å ŮçŽĎ configMap
items: # åőŽäźL’

→˓configMap æŢřæ őǻLřæŰĞäżűçŽĎæŸăåřĎïijŇåęĆæd̄IJäÿ åőŽäźL’ǻLŹä¡£çŤĺ
→˓configMap äÿ çŽĎéŤőäÿžæŰĞäżűåŘ çğřïijŇåĂijäÿžæŰĞäżűåĘĚåőź

- key: vhost # ä¡£çŤĺ
→˓configMap åŞłäÿłéŤő

path: www.conf # åřĘ
→˓configMap äÿ çŽĎæŢřæ őïijŇæŸăåřĎäÿžåőźåŹĺåĘĚåŞłäÿłæŰĞäżűåŘ çğř

mode: 644 #
→˓æŇĞæŸŐæŰĞäżűçŽĎæİČéŹŘ

- name: nginx-page
configMap:

name: nginx-config-volumes
items:
- key: index

path: index.html
mode: 644

• åŘŕåŁĺåŘŐè£ŻåĚěåőźåŹĺæ§ěçIJŃæŰĞäżűæŸŕåŘęæ čåÿÿæŇĆè¡¡

kubectl exec -it pod-configmap-volumes-demo -c myapp -- /bin/sh

• ä¡£çŤĺ curl åŚ¡äżd’éłŇèŕĄïijŇæŸŕåŘęèČ¡åd’§æ čåÿÿä¡£çŤĺ

$ curl 10.244.2.104
Hello MyApp | Version: v1 | <a href="hostname.html">Pod Name</a>

$ curl -H "Host:myapp.kaliarch.com" 10.244.2.104
<h1>this is a test page<h1>

11.3 11.3 secret

configMap æŸŕæŸŐæŰĞå ŸåĆĺæŢřæ őçŽĎïijŇåęĆæd̄IJéIJĂèęĄå ŸåĆĺæŢŔæĎ§æŢřæ őïijŇåĹŹéIJĂèęĄä¡£çŤĺ
secret ïijŇsecret äÿŐ configMap çŽĎä¡IJçŤĺå§žæIJňäÿĂèĞt’ïijŇäÿŤ secret
äÿ çŽĎæŢřæ őäÿ æŸŕæŸŐæŰĞå ŸæŤ¿çŽĎïijŇèĂŇæŸŕ base64 çijŰçăĄä£İå ŸçŽĎãĂĆ

• secret çśżåd̄Ń

11.3. 11.3 secret 86



KaliArch’s awesome-kubernetes-notes, Release 1.0.0

docker-registry # ǻLŻåżžäÿĂäÿł Docker registry ä¡£çŤĺçŽĎ secret
generic #
→˓äżŐæIJňåIJřæŰĞäżűïijŇçŻőå¡ŢǽLŰå ŮéİćåĂijǻLŻåżžäÿĂäÿł secret
tls # ǻLŻåżžäÿĂäÿł TLS secret

• æÿĚå ŢæăijåijŔïijŇèŕęèğĄïijŽkubectl explain secret

apiVersion <string> # API çL’́LæIJň
data <map[string]string> #
→˓äżěéŤőåĂijåŕźǻLŮåĞžæŢřæ őïijŇåĂijéIJĂèęĄçżŔè£Ğ base64 åŁăåŕĘ
kind <string> # åŕźèśąçśżåd̄Ń
metadata <Object> # åĚČæŢřæ ő
stringData <map[string]string> # æŸŐæŰĞçŽĎæŢřæ ő
type <string> # æŢřæ őçśżåd̄Ń

11.3.1 11.3.1 çğĄæIJL’äżŞåžŞèőd’èŕĄ1

• éęŰåĚĹéĂŽè£ĞåŚ¡äżd’èąŇåĹŻåżžåĞžæİě secret

kubectl create secret docker-registry regsecret --docker-
→˓server=registry-vpc.cn-hangzhou.aliyuncs.com --docker-
→˓username=admin --docker-password=123456 --docker-
→˓email=420123641@qq.com

• åęĆæd̄IJæČşä£İå ŸäÿžæŰĞäżűåŔŕäżě

kubectl get secret regsecret -o yaml

• POD åĹŻåżžæŮűåĂŹïijŇäżŐ docker hub æŃL’åŔŰéŢIJåČŔä¡£çŤĺçŽĎçŤĺæĹůåŘ åŕĘçăĄïijŇkubectl
explain pods.spec çŽĎ imagePullSecrets å Ůæőţ

apiVersion: v1
kind: Pod
metadata:

name: secret-file-pod
spec:

containers:
- name: mypod

image: redis
imagePullSecrets: #

→˓èŐůåŔŰéŢIJåČŔéIJĂèęĄçŽĎçŤĺǽLůåŘ åŕĘçăĄ
- name: regsecret # secret åŕźèśą

11.3.2 11.3.2 çğĄæIJL’äżŞåžŞèőd’èŕĄ2

• éęŰåĚĹéĂŽè£ĞåŚ¡äżd’èąŇåĹŻåżžåĞžæİě secret
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kubectl create secret docker-registry regsecret --docker-
→˓server=registry-vpc.cn-hangzhou.aliyuncs.com --docker-
→˓username=admin --docker-password=123456 --docker-
→˓email=420123641@qq.com

• åĹŻåżžèĞłåőŽäźL’çŽĎ serviceaccount åŕźèśąïijŇåIJĺ serviceaccount åŕźèśąäÿŁåőŽäźL’
image pull secrets

apiVersion: v1
kind: ServiceAccount
metadata:

name: admin
namespace: default

imagePullSecrets:
- name: regsecret # æŇĞåőŽ secret

• åĹŻåżž POD ä¡£çŤĺæŇĞåőŽçŽĎ serviceaccount åŕźèśą

apiVersion: v1
kind: Pod
metadata:

name: pod-serviceaccount-demo
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: nginx
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

serviceAccountName: admin # ä¡£çŤĺ
→˓serviceaccount
→˓è£ŻèąŇæŃL’åŔŰéŢIJåČŔçŽĎèőd’èŕĄïijŇè£ŹæăůæŻt’åŁăåőL’åĚĺ

11.3.3 11.3.3 åĹŻåżž TLS èŕĄäźę

• éęŰåĚĹéĂŽè£ĞåŚ¡äżd’èąŇåĹŻåżžåĞžæİě

kubectl create secret tls nginx-secret --cert=tls.crt --key=tls.key

• secret äÿ çŽĎæŢřæ őåŔŕäżěåIJĺåőźåŹĺåĘĚæŇĆè¡¡äÿžæŰĞäżűïijŇçĎűåŘŐåIJĺ nginx
åőźåŹĺåĘĚä¡£çŤĺèŕĄäźęæŰĞäżű

apiVersion: v1
kind: Pod

(continues on next page)
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metadata:
name: pod-configmap-volumes-demo
namespace: default
labels:

app: myapp
tier: frontend

annotations:
kaliarch.com/created-by: "cluster amdin"

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

volumeMounts:
- name: nginx-conf
mountPath: /etc/nginx/secret
readOnly: true

volumes: # åőŽäźL’å ů
- name: nginx-conf #

→˓åőŽäźL’å ůçŽĎåŘ å Ů
configMap: #

→˓èŕěå ůçŽĎçśżåd̄Ńäÿž secret
name: nginx-secret #

→˓äżŐåŚ¡åŘ çl’žéŮt’äÿ èŕżåŔŰåŞłäÿłåŘ å ŮçŽĎ secret
items: # åőŽäźL’

→˓secret æŢřæ őǻLřæŰĞäżűçŽĎæŸăåřĎïijŇåęĆæd̄IJäÿ åőŽäźL’ǻLŹä¡£çŤĺ
→˓secret äÿ çŽĎéŤőäÿžæŰĞäżűåŘ çğřïijŇåĂijäÿžæŰĞäżűåĘĚåőź

- key: tls.key # ä¡£çŤĺ
→˓secret åŞłäÿłéŤő

path: www.conf # åřĘ
→˓secret äÿ çŽĎæŢřæ őïijŇæŸăåřĎäÿžåőźåŹĺåĘĚåŞłäÿłæŰĞäżűåŘ çğř

mode: 644 #
→˓æŇĞæŸŐæŰĞäżűçŽĎæİČéŹŘ

- key: tls.crt
path: index.html
mode: 644
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CHAPTER 12

å ĄäžŇ StatefulSet æŐğåĹűåŹĺ

StatefulSet éĂĆçŤĺäžŐæIJL’çŁűæĂĄçŽĎåžŤçŤĺïijŇäÿĂèĹňåőČçőąçŘĘçŽĎåĚůæIJL’äÿĂäÿŃçL’źçĆźçŽĎ
POD èţĎæžŘ

1. çĺşåőŽäÿŤåŤŕäÿĂçŽĎç¡ŚçżIJæăĞèŕĘçňę

2. çĺşåőŽäÿŤæŇĄäźĚçŽĎå ŸåĆĺ

3. æIJL’åžŔãĂĄåźşæżŚçŽĎéČĺç¡šåŠŇæL’l’åśŢ

4. æIJL’åžŔãĂĄåźşæżŚçŽĎçżĹæ ćåŠŇåĹăéŹd’

5. æIJL’åžŔçŽĎæżŽåŁĺæŻt’æŰř

äÿĂäÿłåĚÿåd̄ŃçŽĎ StatefulSet åžŤçŤĺäÿĂèĹňåŇĚåŘńäÿL’äÿłçżĎäżűïijŽ

1. headless service ïijĹæŮăåd’t’ serviceïijL’

2. StatefulSet ïijĹæŐğåĹűåŹĺïijL’

3. volumeClaimTemplateïijĹå ŸåĆĺå ůçŤşèŕůæĺąæİ£ïijL’

åŘĎäÿł POD çŤĺåĹřçŽĎå ŸåĆĺå ůå£Ěéążä¡£çŤĺçŤś StorageClass
åŁĺæĂĄä¿ŻçżŹæĹŰèĂĚçŤśçőąçŘĘåŚŸäžŃåĚĹåĹŻåżžåě¡çŽĎ PVãĂĆ

åĹăéŹd’ StatefulSet æĹŰèĂĚçijl’åĞŔåĚűèğĎæĺąåŕijèĞt’ POD
èćńåĹăéŹd’æŮűäÿ äijŽèĞłåŁĺåĹăéŹd’åĚűå ŸåĆĺå ůäżěçąőä£İæŢřæ őåőL’åĚĺãĂĆ

StatefulSet æŐğåĹűåŹĺä¿İèţŰäžŐäÿĂäÿłäžŃåĚĹå ŸåIJĺçŽĎ headless Service
åŕźèśąåőd̄çŐř POD åŕźèśąçŽĎæŇĄäźĚãĂĄåŤŕäÿĂçŽĎæăĞèŕĘçňęéĚ ç¡őïijŻæ d’
headless Service éIJĂèęĄçŤśçŤĺæĹůæL’ŃåŁĺéĚ ç¡őïijŇåőČèČ¡åőd̄çŐřåIJĺ POD
åĞžçŐřæŢĚéŽIJèćńéĞ æd̄ĎæŮűåĂŹïijŇä¿İçĎűèČ¡åd’§ä¡£çŤĺäźŃåL’ çŽĎäÿżæIJžåŘ ãĂĆ
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12.1 12.1 æÿĚå ŢæăijåijŔ

podManagementPolicy <string> #
→˓æŐğǻLűæL’l’åśŢæŮűåĂŹçŽĎéąžåžŔç ŰçŢě
replicas <integer> # æĺąæİ£è£ŘèąŇçŽĎåL’ŕæIJňæŢř
revisionHistoryLimit <integer> #
→˓æŻt’æŰřåŐĘåŔšæIJĂåd’ğä£İå ŸæŢřéĞŔ
selector <Object> # æăĞç ¿éĂL’æŃl’åŹĺ
serviceName <string> # headless service
→˓çŽĎåŘ çğřïijŇå§žäžŐè£Źäÿł service äÿž POD ǻLĘéĚ æăĞèŕĘçňę
template <Object> # POD
→˓åŕźèśąæĺąæİ£ïijŇéIJĂèęĄéĚ ç¡őæŇĆè¡¡å ŸåĆĺå ůïijŇåžŤèŕěä¡£çŤĺ PCV
→˓çśżåd̄Ń
updateStrategy <Object> # StatefulSet æŻt’æŰřç ŰçŢě
volumeClaimTemplates <[]Object> # pvs çŽĎǻLŮèąĺ

• POD åĚşèĄŤä¡£çŤĺ PVC éĂżè¿Ś

æŕŔäÿł POD äÿ åžŤèŕěåőŽäźL’äÿĂäÿł PVC çśżåd̄ŃçŽĎ volume ïijŇè£Źäÿł PVC
çśżåd̄ŃçŽĎ volume åžŤèŕěåĚşèĄŤåĹřäÿĂäÿłå¡ŞåL’ åŘŇäÿĂäÿłåŘ çğřçl’žéŮt’çŽĎ
PVCïijŇè£Źäÿł PVC åžŤèŕěåĚşèĄŤåĹřéŻĘç¿d’çžğåĹńçŽĎ PV äÿŁãĂĆ

statefullset äijŽäÿž POD èĞłåŁĺåĹŻåżž PVC çśżåd̄ŃçŽĎ Volume ïijŇåźűäÿŤåIJĺ POD
æL’ĂåIJĺçŽĎåŘ çğřçl’žéŮt’äÿ èĞłåŁĺåĹŻåżž PVCãĂĆ

åIJĺ StatefulSet äÿ ïijŇæŕŔäÿĂäÿł POD çŽĎåŘ å ŮæŸŕåŻžåőŽäÿŤåŤŕäÿĂçŽĎïijŇå şæIJL’åžŔçŽĎæŢřå ŮæİěæăĞèŕĘïijŇä¿ŃåęĆïijŽweb-
0 æŇĆäžĘïijŇéĞ åżžçŽĎ POD è£ŸåŔńåĄŽ web-0ãĂĆ

èő£éŮő Service æŮűåĂŹçŽĎæăijåijŔïijŽ(𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑛𝑎𝑚𝑒).(namespace).svc.cluster.localïijŇè£ŹäÿłæŮăåd’t’
Service åŘ å ŮåIJĺèğčæd̄ŘæŮűïijŇèğčæd̄Řäÿž POD åŘ çğřçŽĎåĹńåŘ ãĂĆ

headless èČ¡ä£İèŕĄïijŇåŕź service çŽĎèő£éŮőèČ¡åd’§èğčæd̄Řäÿž
POD IPïijŇä¡ĘæŸŕçŐřåIJĺéIJĂèęĄæăĞèŕĘçŽĎæŸŕæŕŔäÿł POD
çŽĎåŘ å ŮïijŇæL’ĂäżěïijŇåŔłéIJĂèęĄåIJĺ Service åL’ åŁăäÿŁ POD çŽĎåŘ çğřå şåŔŕãĂĆ

ä¿ŃåęĆïijŽpod åŘ çğřäÿž web-0ïijŇæIJ åŁąåŘ äÿžïijŽmyappïijŇéĆčäźĹèő£éŮőè£Źäÿł
POD åřśä¡£çŤĺ

web-0.myapp.default.svc.cluster.local

12.2 12.2 åĹŻåżž NFS PV

apiVersion: v1
kind: PersistentVolume
metadata:

name: pv-001
labels:

name: pv001
spec:

(continues on next page)
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accessModes:
- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 5Gi

nfs:
path: /data/volumes/v1
server: 172.16.100.104

---

apiVersion: v1
kind: PersistentVolume
metadata:
name: pv-002
labels:

name: pv003
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 5Gi

nfs:
path: /data/volumes/v2
server: 172.16.100.104

---

apiVersion: v1
kind: PersistentVolume
metadata:
name: pv-003
labels:

name: pv003
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 5Gi

nfs:
path: /data/volumes/v3
server: 172.16.100.104

---

apiVersion: v1
kind: PersistentVolume
metadata:

(continues on next page)
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name: pv-004
labels:

name: pv004
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 10Gi

nfs:
path: /data/volumes/v4
server: 172.16.100.104

---

apiVersion: v1
kind: PersistentVolume
metadata:
name: pv-005
labels:

name: pv005
spec:
accessModes:

- ReadWriteMany
- ReadWriteOnce

capacity:
storage: 10Gi

nfs:
path: /data/volumes/v5
server: 172.16.100.104

12.3 12.3 åĹŻåżž statefulSet

apiVersion: v1
kind: Service
metadata:

name: myapp
labels:

app: myapp
spec:
ports:

- port: 80
name: web

clusterIP: None
selector:

app: myapp-pod
(continues on next page)
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---
apiVersion: apps/v1
kind: StatefulSet
metadata:

name: myapp
spec:

serviceName: myapp
replicas: 3
selector:

matchLabels:
app: myapp-pod

template:
metadata:

labels:
app: myapp-pod

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v1
ports:

- containerPort: 80
name: web

volumeMounts:
- name: myappdata

mountPath: /usr/share/nginx/html
volumeClaimTemplates:

- metadata:
name: myappdata

spec:
accessModes:
- ReadWriteOnce

resources:
requests:

storage: 5Gi

• èő£éŮő pod

pod_name.service_name.ns_name.svc.cluster.local

12.4 12.4 æL’l’åőźåŠŇå Ğçžğ

• æL’l’åőźåŠŇçijl’åőź

kubectl scale sts myapp --replicas=5

• å Ğçžğç ŰçŢěïijŇkubectl explain sts.spec.updateStrategy.rollingUpdate.partition
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åŔŕäżěåőd̄çŐřéĞŚäÿİéŻĂåŔŚåÿČïijŇéęŰåĚ́LäżĚäżĚæŻt’æŰřåd’ğäžŐç L’äžŐåd’ŽåřŚçŽĎéČĺǻLĘïijŇçĎűåŘŐæŻt’æŰřåd’ğäžŐ
→˓0 çŽĎïijŇåřśåŔŕäżěåĚĺéČĺæŻt’æŰřäžĘ
kubectl patch sta myapp -p '{"spec":{"updateStrategy":{
→˓"rollingUpdate":{"partition":4}}}}'

kubectl set image statefulset/myapp myapp=ikubernetes/
→˓myapp:v2kubectl

kubectl patch sta myapp -p '{"spec":{"updateStrategy":{
→˓"rollingUpdate":{"partition":0}}}}'
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CHAPTER 13

å ĄäÿL’ çŤĺæĹůèőd’èŕĄçşżçż§

apiserver æŸŕæL’ĂæIJL’èŕůæśĆèő£éŮőçŽĎç¡ŚåĚşæŐěåŔčïijŇèŕůæśĆè£ĞçĺŃäÿ ïijŇèőd’èŕĄçŤĺäžŐåőd̄çŐřèžńäż¡èŕĘåĹńïijŇæŐĹæİČçŤĺäžŐåőd̄çŐřæİČéŹŘæčĂæ§ěïijŇåőd̄éŹĚäÿŁïijŇæĹŚäżňä¡£çŤĺåŚ¡äżd’èąŇïijŽkubectl
apply -f ment.yamlïijŇåőd̄éŹĚäÿŁæŸŕè¡ňæ ćäÿž HTTP å ŔèőőåŘŚ apis-
erver åŔŚèţůèŕůæśĆçŽĎïijŇèĂŇèőd’èŕĄæŸŕä£ąæĄŕçŤś ~/.kube/config
è£ŹäÿłæŰĞäżűæŔŘä¿ŻçŽĎïijŇè£ŹäÿłæŰĞäżűèőřå¡ŢäžĘçőąçŘĘåŚŸæİČéŹŘçŽĎçŤĺæĹůä£ąæĄŕãĂĆ

• k8s çŽĎ API æŸŕ RESTfull éčŐæăijçŽĎïijŇæL’ĂäżěèţĎæžŘæŸŕçŤśèůŕå¿ĎæăĞæŸŐçŽĎïijŇåIJĺ
k8s äÿ ïijŇèţĎæžŘåŔłèČ¡åśd̄äžŐäÿd’äÿłåIJřæŰźïijŽåśd̄äžŐéŻĘç¿d’ æĹŰ
åśd̄äžŐåŘ çğřçl’žéŮt’ãĂĆ

éŻĘç¿d’çžğǻLńïijŽnamespaceãĂĄpv
åŘ çğřçl’žéŮt’ïijŽPODãĂĄdeploymentãĂĄdaemonSetãĂĄ serviceãĂĄPCV

ä¿ŃåęĆïijŽèŕůæśĆ delfault åŘ çğřçl’žéŮt’äÿŃçŽĎ myapp-deploy
æŐğåĹűåŹĺïijŇåřśæŸŕäÿŃéİćçŽĎåĘŹæşŢ

http://172.16.100.100/apis/apps/v1/namespaces/default/deployments/
→˓myapp-deploy

äÿŁéİćèąĺçd’žïijŽhttp://172.16.100.100:6443 éŻĘç¿d’çŽĎ apis äÿŃçŽĎ apps çżĎçŽĎ v1
çL’ĹæIJňçŽĎ namespaces äÿŃåŕżæL’¿ default äÿŃçŽĎ myapp-deploy æŐğåĹűåŹĺ

13.1 13.1 çŤĺæĹůçŽĎçśżåd̄Ń

æĹŚäżňä¡£çŤĺ kubectl è£d̄æŐě k8s éŻĘç¿d’è£ŻèąŇæŐğåĹűïijŇåőd̄éŹĚäÿŁæŸŕä¡£çŤĺçŤĺæĹůåőűçŻőå¡ŢäÿŃ
.kube/config è£ŹäÿłæŰĞäżűäÿ çŽĎçŤĺæĹůè£d̄æŐěåĹř apis-
erver åőd̄çŐřèőd’èŕĄçŽĎïijŇèĂŇæIJL’äžŻ POD ïijĹåęĆïijŽ-
CoreDNSïijL’äź§éIJĂèęĄèŐůåŔŰéŻĘç¿d’çŽĎä£ąæĄŕïijŇåőČäżňäź§éIJĂèęĄè£d̄æŐěåĹř
k8s éŻĘç¿d’äÿ ïijŇæL’Ăäżě k8s äÿ çŤĺæĹůçŽĎçśżåd̄ŃæIJL’äÿd’çğ ïijŽ
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1. äžžçśżä¡£çŤĺçŽĎçŤĺæĹůïijŽuseraccountïijŇåd’ĎäžŐçŤĺæĹůåőűçŻőå¡Ţ .kube/config
æŰĞäżűäÿ ïijŇåŔŕä¡£çŤĺ kubectl config –help èŐůåŔŰåÿőåŁl’åĹŻåżž

2. POD ä¡£çŤĺçŽĎçŤĺæĹůïijŽserviceaccuntïijŇæŸŕäÿĂçğ k8s
åŕźèśąïijŇåőČåŔŕäżěä¡£çŤĺ kubectl create serviceaccount –help èŐůåŔŰåÿőåŁl’åĹŻåżž

13.2 13.2 PODåęĆä¡Ţè£d̄æŐěéŻĘç¿d’

POD éIJĂèęĄä¡£çŤĺ serviceaccount è£d̄æŐěåźűèőd’èŕĄåĹřéŻĘç¿d’ïijŇPOD
äźŃæL’ĂäżěèČ¡åd’§è£d̄æŐěåĹřéŻĘç¿d’æŸŕåŻăäÿžæIJL’äÿĂäÿłåĘĚç¡őçŽĎ service åřĘ
POD çŽĎèŕůæśĆäżčçŘĘèĞş apiserver çŽĎåIJřåİĂäžĘãĂĆ

• åŘ å Ůäÿž kubernetes çŽĎ servie äÿž POD è£d̄æŐěåĹř apiserver æŔŘä¿ŻäžĘéĂŽä£ą

$ kubectl describe service kubernetes #
→˓éŻĘç¿d’åĘĚéČĺçŽĎ POD äÿŐ apiserver éĂŽä£ąä¡£çŤĺçŽĎ service
→˓ïijŇä¡ĘæŸŕæşĺæĎŔ apiserver éIJĂèęĄèőd’èŕĄçŽĎ

Name: kubernetes
Namespace: default
Labels: component=apiserver

provider=kubernetes
Annotations: <none>
Selector: <none>
Type: ClusterIP
IP: 10.96.0.1 #
→˓éŻĘç¿d’åĘĚéČĺèő£éŮő apiserver çŽĎç¡ŚåĚş
Port: https 443/TCP
TargetPort: 6443/TCP
Endpoints: 172.16.100.101:6443 #
→˓apiserver åůěä¡IJçŽĎåIJřåİĂ
Session Affinity: None
Events: <none>

13.3 13.3 serviceaccount åŕźèśą

k8s çŽĎèőd’èŕĄæIJL’äÿd’çğ äÿĂçğ æŸŕïijŽhuman userãĂĄäÿĂçğ æŸŕ ser-
viceaccountïijŇäÿŃéİćåřśæŸŕåĹŻåżž serviceaccount åőČæŸŕ POD èő£éŮő apiserver
æL’ĂçŤĺçŽĎäÿĂçğ åŕźèśąïijŇèĂŇ human userïijŇå şä¡£ kubectl åŚ¡äżd’èąŇéĂŽè£ĞèŕżåŔŰ
config äÿ çŽĎçŤĺæĹůèĂŇèőd’èŕĄåĹř apiserver çŽĎãĂĆ

• åĹŻåżžäÿĂäÿł serviceaccount åŕźèśąïijŇåőČäijŽèĞłåŁĺåĹŻåżžåźűåĚşèĄŤäÿĂäÿł
secretïijŇè£Źäÿł serviceaccount åŔŕäżěåĹř apiserver
äÿŁè£ŻèąŇèőd’èŕĄïijŇä¡ĘæŸŕèőd’èŕĄäÿ äżčèąĺæIJL’æİČéŹŘïijŇæL’ĂäżěéIJĂèęĄæŐĹæİČ

$ kubectl create serviceaccount admin
$ kubectl get secret
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• åĹŻåżž POD ä¡£çŤĺæŇĞåőŽçŽĎ serviceaccount åŕźèśą

apiVersion: v1
kind: Pod
metadata:

name: pod-serviceaccount-demo
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

- name: nginx
image: ikubernetes/myapp:v1
ports:

- name: http
containerPort: 80

serviceAccountName: admin

13.3.1 13.3.1 åIJĺ POD äÿ ä¡£çŤĺ serviceaccount

• POD è£d̄æŐě apiserver æŮűåĂŹïijŇéIJĂèęĄåIJĺæÿĚå Ţäÿ æŇĞåőŽ serviceAccount-
Name è£Źäÿłå ŮæőţïijŇèŕęèğĄïijŽkubectl explain pods.spec

æŕŔäÿł POD éżŸèőd’èĞłåÿęäÿĂäÿł volumesïijŇè£ŹæŸŕäÿĂäÿł se-
cretïijŇè£Źäÿłå ŸåĆĺå ůä£İå ŸçİĂ default-token-bq2gn çŤĺæİěèő£éŮő
apiserver ïijŇèĂŇè£Źäÿł secret æİČéŹŘäżĚäżĚèČ¡éĂŽè£Ğ api
èő£éŮőå¡ŞåL’ POD èĞłèžńçŽĎä£ąæĄŕïijŇåęĆæd̄IJæČşèęĄäÿĂäÿł POD
æŃěæIJL’çőąçŘĘéŻĘç¿d’çŽĎæİČéŹŘïijŇéĆčäźĹåŔŕäżěæL’ŃåŁĺåĹŻåżžäÿĂäÿł secret
åźűéĂŽè£Ğ volumes æŇĆè¡¡åĹř POD äÿŁãĂĆ

serviceaccout äź§åśd̄äžŐæăĞåĞĘçŽĎ k8s åŕźèśąïijŇè£ŹäÿłåŕźèśąæŔŘä¿ŻäžĘèt’ęåŔůä£ąæĄŕïijŇä¡ĘæŸŕèt’ęåŔůçŤśæšąæIJL’æİČéŹŘéIJĂèęĄ
rbac æIJžåĹűæİěåĘşåőŽãĂĆ

13.4 13.4 kubectl éĚ ç¡őæŰĞäżű

• kubectl éĚ ç¡őæŰĞäżűèğčæd̄ŘïijŇèŕęèğĄïijŽkubectl config view

apiVersion: v1
kind: Config
clusters: #
→˓éŻĘç¿d’ǻLŮèąĺ
- cluster: #
→˓ǻLŮèąĺäÿ çŽĎäÿĂäÿłéŻĘç¿d’åŕźèśą

certificate-authority-data: DATA+OMITTED #
→˓æIJ åŁąåŹĺèőd’èŕĄæŰźåijŔ

server: https://172.16.100.101:6443 # éŻĘç¿d’çŽĎ
→˓apiserver åIJřåİĂ (continues on next page)
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name: kubernetes # éŻĘç¿d’åŘ çğř
users: # çŤĺǽLůǻLŮèąĺ
- name: kubernetes-admin #
→˓ǻLŮèąĺäÿ çŽĎäÿĂäÿłçŤĺǽLůåŕźèśą
user: #

client-certificate-data: REDACTED #
→˓åőćǽLůçńŕèŕĄäźę

client-key-data: REDACTED #
→˓åőćǽLůçńŕçğĄéŠě
contexts: #
→˓äÿŁäÿŃæŰĞǻLŮèąĺ
- context: #
→˓ǻLŮèąĺäÿ çŽĎäÿĂäÿłäÿŁäÿŃæŰĞåŕźèśą

cluster: kubernetes # éŻĘç¿d’åŘ çğř
user: kubernetes-admin # çŤĺǽLůåŘ çğř

name: kubernetes-admin@kubernetes #
→˓äÿŁäÿŃæŰĞåŘ çğř
current-context: kubernetes-admin@kubernetes #
→˓å¡ŞåL’ äÿŁäÿŃæŰĞ
preferences: {}

• éĚ ç¡őæŰĞäżűä£İå ŸäžĘïijŽåd’ŽäÿłéŻĘç¿d’ãĂĄåd’ŽçŤĺæĹůçŽĎéĚ ç¡őïijŇkubectl
åŔŕäżěä¡£çŤĺäÿ åŘŇçŽĎçŤĺæĹůèő£éŮőäÿ åŘŇçŽĎéŻĘç¿d’ãĂĆ

éŻĘç¿d’ǻLŮèąĺïijŽéŻĘç¿d’åŕźèśąǻLŮèąĺ
çŤĺǽLůǻLŮèąĺïijŽçŤĺǽLůåŕźèśąǻLŮèąĺ
äÿŁäÿŃæŰĞïijŽæŸŕæŔŔè£řéŻĘç¿d’äÿŐçŤĺǽLůçŽĎåĚşçşżǻLŮèąĺãĂĆ
å¡ŞåL’ äÿŁäÿŃæŰĞïijŽèąĺçd’žå¡ŞåL’ ä¡£çŤĺåŞłäÿłçŤĺǽLůèő£éŮőåŞłäÿłéŻĘç¿d’

èĞłåőŽäźL’éĚ ç¡őä£ąæĄŕïijŽèŕęèğĄïijŽkubectl config --help
ca åŠŇèŕĄäźęä£İå Ÿèůŕå¿ĎïijŽ/etc/kubernetes ä£İå ŸäžĘæL’ĂæIJL’çŽĎ ca
→˓åŠŇç ¿åŔŚçŽĎèŕĄäźęä£ąæĄŕãĂĆ

13.5 13.5 æůżåŁăèŕĄäźęçŤĺæĹůåĹř config

k8s apiserver èőd’èŕĄæŰźåijŔæIJL’äÿd’çğ ïijŽsslèŕĄäźę åŠŇ token
èőd’èŕĄïijŇæIJňæňąä¡£çŤĺ ssl èŕĄäźęåĹŻåżžçŤĺæĹů

13.5.1 13.5.1 åĹŻåżžSSLèŕĄäźęçŤĺæĹů

• åĹŻåżžè£d̄æŐě apiserver çŽĎçŤĺæĹůèŕĄäźę

# ǻLŻåżžçğĄéŠě
(umask 077; openssl genrsa -out kaliarch.key 2048)

(continues on next page)
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# çŤ§ǽLŘèŕĄäźęç ¿ç¡šèŕůæśĆïijŇO æŸŕçżĎïijŇCN
→˓åřśæŸŕèt’ęåŔůïijŇè£Źäÿłèt’ęåŔůèćń k8s
→˓çŤĺæİěèŕĘǻLńèžńäż¡ïijŇæŐ́LæİČäź§éIJĂèęĄæŐ́LæİČè£Źäÿłèt’ęåŔů
openssl req -new -key kaliarch.key -out kaliarch.csr -subj "/
→˓CN=kaliarch"
#penssl req -new -key kaliarch.key -out kaliarch.csr -subj
→˓"O=system:masters/CN=kaliarch/"

# ä¡£çŤĺ CA ç ¿ç¡šèŕĄäźęïijŇåźűäÿŤåIJĺ 1800 åd’l’åĘĚæIJL’æŢ́L
openssl x509 -req -in kaliarch.csr -CA /etc/kubernetes/pki/ca.crt -
→˓CAkey /etc/kubernetes/pki/ca.key -CAcreateserial -out kaliarch.
→˓crt -days 1800

# æ§ěçIJŃèŕĄäźę
openssl x509 -in kaliarch.crt -text -noout

13.5.2 13.5.2 æůżåŁăSSLèŕĄäźęçŤĺæĹůåĹřconfig

• åřĘ kaliarch çŤĺæĹůæůżåŁăåĹř k8s çŽĎ config äÿ ïijŇèő¿ç¡őåőćæĹůçńŕèŕĄäźęäÿž
kaliarch.crtïijŇèő¿ç¡őåőćæĹůçńŕçğĄéŠěäÿžïijŽkaliarch.keyïijŇä¡£çŤĺ –embed-
certs=true æİěéŽŘèŮŔè£ŹäžŻæIJžåŕĘä£ąæĄŕ

kubectl config set-credentials kaliarch --client-certificate=./
→˓kaliarch.crt --client-key=./kaliarch.key --embed-certs=true

13.5.3 13.5.3 åĹŻåżžåĹĞæ ćäÿŁäÿŃæŰĞ

• åĹŻåżžäÿŁäÿŃæŰĞåŕźèśąïijŇæŐĹæİČ kaliarch çŤĺæĹůèő£éŮőåŘ çğřäÿž kubernetes
çŽĎéŻĘç¿d’

kubectl config set-context kaliarch@kubernetes --cluster=kubernetes
→˓--user=kaliarch

• åĹĞæ ćå¡ŞåL’ ä¡£çŤĺçŽĎäÿŁäÿŃæŰĞïijŇåĹřæŐĹæİČ kaliarch åĹř kubernetes
çŽĎäÿŁäÿŃæŰĞäÿŁ

kubectl config use-context kaliarch@kubernetes

• çŤśäžŐè£ŹäÿłçŤĺæĹůæšąæIJL’æŐĹæİČïijŇæL’Ăäżěè£ŹäÿłçŤĺæĹůæŸŕæŮăæşŢ get
åĹřä£ąæĄŕçŽĎïijŇåŔŕäżěåĘ åĹĞæ ćåŻd̄æİě

$ kubectl get pods
$ kubectl config use-context kubernetes-admin@kubernetes
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13.6 13.6 åĹŻåżžæŰř config æŰĞäżű

ä¡£çŤĺ kubectl config set-cluster åĹŻåżžäÿĂäÿłæŰřçŽĎ config
æŰĞäżűïijŇæČşèęĄèő¿åőŽè£ŹäÿłæŰřåĹŻåżžçŽĎ config æŰĞäżűåŔŕäżěä¡£çŤĺ –kube-
config=/tmp/test.conf æŇĞæŸŐãĂĆ

• èő¿ç¡őéŻĘç¿d’çŽĎè£d̄æŐěçŽĎ ca æIJžæd̄ĎèŕĄäźęïijŇ–kubeconfig åŔŕäżěæŇĞåőŽ
kubectl ä¡£çŤĺçŽĎéĚ ç¡őæŰĞäżűä¡ ç¡őïijŇéżŸèőd’äÿžçŤĺæĹůåőűçŻőå¡Ţ .kube
çŻőå¡Ţäÿ çŽĎ config

kubectl config set-cluster k8s-cluster --server=https://172.16.100.
→˓101:6443 --certificate-authority=/etc/kubernetes/pki/ca.crt --
→˓embed-certs=true --kubeconfig=/tmp/test.conf

• åřĘ kaliarch çŤĺæĹůæůżåŁăåĹř k8s çŽĎ config äÿ ïijŇèő¿ç¡őåőćæĹůçńŕèŕĄäźęäÿž
kaliarch.crtïijŇèő¿ç¡őåőćæĹůçńŕçğĄéŠěäÿžïijŽkaliarch.keyïijŇä¡£çŤĺ –embed-
certs=true æİěéŽŘèŮŔè£ŹäžŻæIJžåŕĘä£ąæĄŕ

kubectl config set-credentials kaliarch --client-certificate=./
→˓kaliarch.crt --client-key=./kaliarch.key --embed-certs=true

• åĹŻåżžäÿŁäÿŃæŰĞåŕźèśąïijŇæŐĹæİČ kaliarch çŤĺæĹůèő£éŮőåŘ çğřäÿž kubernetes
çŽĎéŻĘç¿d’

kubectl config set-context def-ns-admin@k8s-cluster --cluster=k8s-
→˓cluster --user=def-ns-admin --kubeconfig=/tmp/test.conf

• åĹĞæ ćå¡ŞåL’ ä¡£çŤĺçŽĎäÿŁäÿŃæŰĞïijŇåĹřæŐĹæİČ kaliarch åĹř kubernetes
çŽĎäÿŁäÿŃæŰĞäÿŁ

kubectl config use-context def-ns-admin@k8s-cluster --kubeconfig=/
→˓tmp/test.con

13.7 13.7 å§žäžŐ token èőd’èŕĄ

13.7.1 13.7.1 åĹŻåżž serviceaccount

• äÿž POD åĹŻåżžäÿĂäÿł serviceaccount åŕźèśąïijŇåőČæŸŕ POD èő£éŮő apiserver
çŽĎåĞ èŕĄ

kubectl create serviceaccount dashborad-admin -n kube-system
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13.7.2 13.7.2 çżŚåőŽéŻĘç¿d’çőąçŘĘåŚŸèğŠèL’š

• åĹŻåżž clusterrolebinding åřĘçŤĺæĹůçżŚåőŽèĞş cluster-admin
éŻĘç¿d’çőąçŘĘåŚŸïijĹæIJĂéńŸæİČéŹŘïijL’

kubectl create clusterrolebinding dashborad-cluster-admin --
→˓clusterrole=cluster-admin --serviceaccount=kube-system:dashborad-
→˓admin

13.7.3 13.7.3 éĂŽè£Ğ serviceaccount å¿ŮåĹř Token

• æL’¿åĹřåĹŽæL’ åĹŻåżžçŽĎ serviceaccount åŕźèśą

kubectl get secret -n kube-system

• å¿ŮåĹř serviceaccount åŕźèśąäÿ çŽĎ Token

kubectl describe secret -n kube-system dashborad-admin-token-skz95
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CHAPTER 14

å ĄåŻŻ çŤĺæĹůæİČéŹŘçşżçż§

åIJĺ k8s äÿ çŽĎçŤĺæĹůæİČéŹŘçşżçż§æŸŕä¡£çŤĺ RBAC æĺąåijŔçŽĎïijŇRBAC æŸŕ
Role-Based AC çŽĎçijl’åĘŹïijŇåĚĺçğřïijŽå§žäžŐèğŠèL’šçŽĎèő£éŮőæŐğåĹűãĂĆ

æĹŚäżňåŔŕäżěèől’äÿĂäÿłçŤĺæĹůæL’őæijŤäÿĂäÿłèğŠèL’šïijŇèĂŇè£ŹäÿłèğŠèL’šæŃěæIJL’æİČéŹŘïijŇèĂŇè£ŹäÿłçŤĺæĹůåřśæŃěæIJL’äžĘè£ŹäÿłæİČéŹŘïijŇæL’ĂäżěåIJĺ
RBAC äÿ ïijŇçŤĺæĹůæŐĹæİČåřśæŸŕæŐĹæİČæ§ŘäÿłèğŠèL’šãĂĆ

çŤĺǽLůïij́LuserïijL’ïijŽçŤĺǽLůåŔŕäżěæŃěæIJL’æ§ŘäÿłèğŠèL’šãĂĆ

èğŠèL’šïij́LroleïijL’ïijŽèğŠèL’šåŔŕäżěæŃěæIJL’æ§ŘäžŻèőÿåŔŕãĂĆ
1. æŞ ä¡IJ
2. åŕźèśą

èőÿåŔŕïij́LpermissionïijL’ïijŽ
→˓åIJĺäÿĂäÿłåŕźèśąäÿŁèČ¡æŰ¡åŁăçŽĎæŞ ä¡IJçżĎåŘ́LèţůæİěïijŇçğřäźŃäÿžäÿĂäÿłèőÿåŔŕæİČéŹŘãĂĆ

• çŤĺæĹůçśżåd̄Ń

Human UserïijŽ # çŤĺǽLůèt’ęåŔů
Pod Service AccountïijŽ # æIJ åŁąèt’ęåŔů

• èğŠèL’šçśżåd̄Ń

- ruleïij́LèğŠèL’šïijL’ãĂĄrolebindingïij́LèğŠèL’šçżŚåőŽïijL’
-
→˓clausterroleïij́LéŻĘç¿d’èğŠèL’šïijL’ãĂĄclusterrolebindingïij́LéŻĘç¿d’èğŠèL’šçżŚåőŽïijL’

• æŐĹæİČçśżåd̄Ń

- çŤĺǽLůéĂŽè£Ğ rolebinding åŐż bind ruleïijŇrolebinding
→˓åŔłèČ¡æŸŕå¡ŞåL’ åŚ¡åŘ çl’žéŮt’äÿ

(continues on next page)
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- éĂŽè£Ğ clusterrolebinding åŐż bind
→˓clausterroleïijŇclusterrolebindingäijŽåIJĺæL’ĂæIJL’åŘ çğřçl’žéŮt’çŤ§æŢ́L
- éĂŽè£Ğ rolebinding åŐż bind clausterroleïijŇçŤśäžŐ rolebinding
→˓åŔłåIJĺå¡ŞåL’ åŘ çğřçl’žéŮt’ïijŇæL’Ăäżě clausterrole
→˓æİČéŹŘèćńéŹŘǻLűäÿžå¡ŞåL’ åŘ çğřçl’žéŮt’

• éĂŽè£Ğ rolebinding åŐż bind clausterrole çŽĎåě¡åd’Ď

åęĆæd̄IJæIJL’å¿́Låd’ŽåŘ çğřçl’žéŮt’ãĂĄåęĆæd̄IJçŤĺ rolebinding çżŚåőŽ
→˓ruleïijŇéĆčäź́LǻLŹéIJĂèęĄåIJĺæŕŔäÿłåŘ çğřçl’žéŮt’éČ¡åőŽäźL’ role
åęĆæd̄IJä¡£çŤĺ rolebinding çżŚåőŽäÿĂäÿł clausterrole ïijŇçŤśäžŐ
→˓clausterrole æŃěæIJL’æL’ĂæIJL’åŘ çğřçl’žéŮt’çŽĎæİČéŹŘïijŇèĂŇ
→˓rolebinding
→˓åŔłèČ¡çżŚåőŽå¡ŞåL’ åŘ çğřçl’žéŮt’ïijŇéĆčäź́LåřśçIJĄåŐżäÿžæŕŔäÿłåŘ çğřçl’žéŮt’éČ¡æŰřåżžäÿĂäÿł
→˓role çŽĎè£ĞçĺŃäžĘãĂĆ

14.1 14.1 æİČéŹŘåĹŮèąĺ

kubectl get clusterrole admin -o yaml

14.2 14.2 åĹŻåżž Role

• åŚ¡äżd’èąŇåőŽäźL’

kubectl create role pods-reader --verb=get,list,watch --
→˓resource=pods

• ä¡£çŤĺæÿĚå ŢæŰźåijŔåőŽäźL’

apiVersion: rbac.authorization.k8s.io/v1
kind: Role
metadata:

name: pods-reder
namespace: default

rules:
- apiGroups: # åŕźåŞłäžŻ api
→˓ç¿d’çżĎåĘĚçŽĎèţĎæžŘè£ŻèąŇæŞ ä¡IJ
- ""
resources: # åŕźåŞłäžŻèţĎæžŘæŐ́LæİČ
- pods
verbs: # æŐ́LæİČåĄŽåŞłäžŻæŞ ä¡IJ
- get
- list
- watch
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14.3 14.3 åĹŻåżž rolebinding

• ä¡£çŤĺ rolebinding åŕźèśąåĹŻåżžïijŇçŤĺæĹůäÿŐ role çŽĎçżŚåőŽ

kubectl create rolebinding kaliarch-read-pods --role=pods-reader --
→˓user=kaliarch

• ä¡£çŤĺæÿĚå ŢæŰźåijŔåőŽäźL’

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding
metadata:

name: kaliarch-read-pods
roleRef:

apiGroup: rbac.authorization.k8s.io
kind: Role
name: pods-reader

subjects:
- apiGroup: rbac.authorization.k8s.io

kind: User
name: kaliarch

• åĹĞæ ćçŤĺæĹůåŠŇçŐŕåćČäÿŁäÿŃæŰĞ

$ kubectl config use-context kaliarch@kubernetes

• æţŃèŕŢçŤĺæĹůæŸŕåŘęæŃěæIJL’ get æİČéŹŘ

kubectl get pods

14.4 14.4 åĹŻåżž clusterrole

• åŚ¡äżd’èąŇåőŽäźL’

kubectl create clusterrole cluster-reader --verb=get,list,watch --
→˓resource=pods

• ä¡£çŤĺæÿĚå ŢæŰźåijŔåőŽäźL’

apiVersion: rbac.authorization.k8s.io/v1
kind: ClusterRole
metadata:

name: cluster-reader
rules:
- apiGroups:

- ""
resources:

(continues on next page)
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- pods
verbs:
- get
- list
- watch

• çşżçż§åĘĚç¡őæIJL’éİd̄åÿÿåd’ŽçŽĎ clusterroleïijŇèŕęèğĄïijŽkubectl get clusterrole

NAME
→˓ AGE
admin
→˓ 5d16h
cluster-admin
→˓ 5d16h
cluster-reader
→˓ 4m32s
edit
→˓ 5d16h
flannel
→˓ 5d6h
system:aggregate-to-admin
→˓ 5d16h
system:aggregate-to-edit
→˓ 5d16h
system:aggregate-to-view
→˓ 5d16h
system:auth-delegator
→˓ 5d16h
system:aws-cloud-provider
→˓ 5d16h
system:basic-user
→˓ 5d16h
system:certificates.k8s.io:certificatesigningrequests:nodeclient
→˓ 5d16h
system:certificates.k8s.
→˓io:certificatesigningrequests:selfnodeclient 5d16h
system:controller:attachdetach-controller
→˓ 5d16h
system:controller:certificate-controller
→˓ 5d16h
system:controller:clusterrole-aggregation-controller
→˓ 5d16h
system:controller:cronjob-controller
→˓ 5d16h
system:controller:daemon-set-controller
→˓ 5d16h
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14.5 14.5 åĹŻåżž clusterrolebinding

• åŚ¡äżd’èąŇåőŽäźL’

kubectl create clusterrolebinding kaliarch-read-all-pods --
→˓clusterrole=cluster-reader --user=kaliarch

• æÿĚå ŢåőŽäźL’

apiVersion: rbac.authorization.k8s.io/v1beta1
kind: ClusterRoleBinding
metadata:

name: kaliarch-read-all-pods
roleRef:

apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: cluster-reader

subjects:
- apiGroup: rbac.authorization.k8s.io

kind: User
name: kaliarch

• åĹĞæ ćçŤĺæĹůåŠŇçŐŕåćČäÿŁäÿŃæŰĞ

$ kubectl config use-context kaliarch@kubernetes

• æţŃèŕŢçŤĺæĹůæŸŕåŘęæŃěæIJL’ get æİČéŹŘ

$ kubectl get pods -n kube-system
$ kubectl config use-context kubernetes-admin@kubernetes

14.6 14.6 rolebinding äÿŐ clusterrole

åęĆæd̄IJä¡£çŤĺ rolebinding çżŚåőŽäÿĂäÿł clausterrole ïijŇçŤśäžŐ
clausterrole æŃěæIJL’æL’ĂæIJL’åŘ çğřçl’žéŮt’çŽĎæİČéŹŘïijŇèĂŇ rolebinding
åŔłèČ¡çżŚåőŽå¡ŞåL’ åŘ çğřçl’žéŮt’ïijŇéĆčäźĹåřśçIJĄåŐżäÿžæŕŔäÿłåŘ çğřçl’žéŮt’éČ¡æŰřåżžäÿĂäÿł
role çŽĎè£ĞçĺŃäžĘãĂĆ

• åŚ¡äżd’åőŽäźL’

$ kubectl create rolebinding kaliarch-cluster-reader --
→˓clusterrole=cluster-reader --user=kaliarch

• æÿĚå ŢåőŽäźL’

apiVersion: rbac.authorization.k8s.io/v1
kind: RoleBinding

(continues on next page)
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(continued from previous page)

metadata:
name: kaliarch-admin

roleRef:
apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: admin

subjects:
- apiGroup: rbac.authorization.k8s.io

kind: User
name: kaliarch

• åĹĞæ ćçŤĺæĹůåŠŇçŐŕåćČäÿŁäÿŃæŰĞ

$ kubectl config use-context kaliarch@kubernetes

• æţŃèŕŢçŤĺæĹůæŸŕåŘęæŃěæIJL’ get æİČéŹŘïijŇçŤśäžŐä¡£çŤĺäžĘ rolebinding
ïijŇæL’Ăäżě cluster-reader èćńéŹŘåĹűåĹřå¡ŞåL’ åŚ¡åŘ çl’žéŮt’

$ kubectl get pods -n kube-system
$ kubectl config use-context kubernetes-admin@kubernetes

14.7 14.7 RBACæŐĹæİČ

åIJĺ bind æŐĹæİČçŽĎæŮűåĂŹïijŇåŔŕäżěçżŚåőŽçŽĎçŤĺæĹůäÿżä¡ŞæIJL’ïijŽuserãĂĄgroup

• ä¡£çŤĺ rolebinding åŠŇ clusterrolebinding çżŚåőŽ

çżŚåőŽǻLř userïijŽèąĺçd’žåŔłæIJL’è£ŹäÿĂäÿłçŤĺǽLůæŃěæIJL’ role
→˓ǽLŰèĂĚ clusterrole çŽĎæİČéŹŘ
çżŚåőŽǻLř
→˓groupïijŽèąĺçd’žè£ŹäÿłçżĎåĘĚçŽĎæL’ĂæIJL’çŤĺǽLůéČ¡åĚůæIJL’äžĘ role
→˓ǽLŰèĂĚ clusterrole çŽĎæİČéŹŘ

• åĹŻåżžçŤĺæĹůæŮűåĂŹåŁăåĚěçżĎïijŇåŁăåĚěçżĎåŘŐèt’ęæĹůèĞłåŁĺéŻĘæĹŘèŕěçżĎçŽĎæİČéŹŘ

# ǻLŻåżžçğĄéŠě
(umask 077; openssl genrsa -out kaliarch.key 2048)

# çŤ§ǽLŘèŕĄäźęç ¿ç¡šèŕůæśĆïijŇO æŸŕçżĎïijŇCN
→˓åřśæŸŕèt’ęåŔůïijŇè£Źäÿłèt’ęåŔůèćń k8s
→˓çŤĺæİěèŕĘǻLńèžńäż¡ïijŇæŐ́LæİČäź§éIJĂèęĄæŐ́LæİČè£Źäÿłèt’ęåŔů
openssl req -new -key kaliarch.key -out kaliarch.csr -subj
→˓"O=system:masters/CN=kaliarch/"

# ä¡£çŤĺ CA ç ¿ç¡šèŕĄäźęïijŇåźűäÿŤåIJĺ 1800 åd’l’åĘĚæIJL’æŢ́L
openssl x509 -req -in kaliarch.csr -CA /etc/kubernetes/pki/ca.crt -
→˓CAkey /etc/kubernetes/pki/ca.key -CAcreateserial -out kaliarch.
→˓crt -days 1800 (continues on next page)
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(continued from previous page)

# æ§ěçIJŃèŕĄäźę
openssl x509 -in kaliarch.crt -text -noout
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CHAPTER 15

å ĄäžŤ dashboard

åőČä¡IJäÿž k8s éŻĘç¿d’çŽĎéŹĎäżűå ŸåIJĺïijŇæŸŕ kubernetes
åőŸæŰźçŽĎéąźçŻőäźŃäÿĂïijŇèŕęèğĄïijŽhttps://github.com/kubernetes/dashboard

15.1 15.1 éČĺç¡šæţĄçĺŃ

• äÿž dashboard æŔŘä¿Ż ssl èŕĄäźę

# çŤ§ǽLŘçğĄéŠě
(umask 077; openssl genrsa -out dashboard.key 2048)

# çŤ§ǽLŘäÿĂäÿłèĞłç ¿èŕĄäźęïijŇæşĺæĎŔ CN
→˓çŽĎåĂijå£ĚéążèęĄäÿŐèĞłåůśçŽĎå§§åŘ åőŇåĚĺäÿĂèĞt’
openssl req -new -x509 -key dashboard.key -out dashboard.crt -subj
→˓"/O=dashboard/CN=k8s.dashboard.com"

# æ§ěçIJŃèŕĄäźę
openssl x509 -in dashboard.crt -text -noout

• äÿŃè¡¡ dashboard çŽĎæÿĚå ŢæŰĞäżű

wget https://raw.githubusercontent.com/kubernetes/dashboard/v1.10.1/
→˓src/deploy/recommended/kubernetes-dashboard.yaml

• äÿž dashboard åĹŻåżž secret åŕźèśą

kubectl -n kube-system create secret generic kubernetes-dashboard-
→˓certs --from-file=dashboard.crt=./dashboard.crt --from-
→˓file=dashboard.key=./dashboard.key
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• ä£őæŤź dashboard æÿĚå Ţäÿ service çŽĎåůěä¡IJæĺąåijŔäÿž nodeport

sed -i '/targetPort: 8443/a\ \ type: NodePort' kubernetes-dashboard.
→˓yaml

• æşĺéĞŁæŐL’ kubernetes-dashboard.yaml æÿĚå ŢæŰĞäżűäÿ çŽĎ Dashboard Secret
è£ŹäÿłèŕĄäźęçŽĎæÿĚå ŢåőŽäźL’

# ------------------- Dashboard Secret ------------------- #

#apiVersion: v1
#kind: Secret
#metadata:
# labels:
# k8s-app: kubernetes-dashboard
# name: kubernetes-dashboard-certs
# namespace: kube-system
#type: Opaque

#---

• éČĺç¡š dashboard æÿĚå Ţ

kubectl apply -f kubernetes-dashboard.yaml

• åŔŰå¿Ů service è£ŘèąŇçŽĎçńŕåŔč

kubectl get service -n kube-system

• ä¡£çŤĺ chrome èő£éŮő dashboard

https://172.16.100.102:31097/

15.2 15.2 ä¡£çŤĺäżd’çL’ŇçŹżå¡Ţ

• äÿž POD åĹŻåżžäÿĂäÿł serviceaccount åŕźèśąïijŇåőČæŸŕ POD èő£éŮő apiserver
çŽĎåĞ èŕĄ

kubectl create serviceaccount dashborad-admin -n kube-system

• åĹŻåżž clusterrolebinding åřĘçŤĺæĹůçżŚåőŽèĞş cluster-admin
éŻĘç¿d’çőąçŘĘåŚŸïijĹæIJĂéńŸæİČéŹŘïijL’

kubectl create clusterrolebinding dashborad-cluster-admin --
→˓clusterrole=cluster-admin --serviceaccount=kube-system:dashborad-
→˓admin

• æL’¿åĹřåĹŽæL’ åĹŻåżžçŽĎ serviceaccount åŕźèśą
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kubectl get secret -n kube-system

• å¿ŮåĹř serviceaccount åŕźèśąäÿ çŽĎ Token

kubectl describe secret -n kube-system dashborad-admin

15.3 15.3 åĹĘçžğçőąçŘĘ

çŐřåIJĺéIJĂèęĄåĹŻåżžäÿĂäÿłåŔłèČ¡çőąçŘĘ default åŘ çğřçl’žéŮt’çŽĎçŤĺæĹůïijŇéĆčäźĹæĹŚäżňåŔŕäżěçŤĺ
rolebinding åŐżçżŚåőŽ admin è£Źäÿł clusterrolue åŕźèśąïijŇéĆčäźĹåřśèŐůå¿ŮäžĘå¡ŞåL’ åŘ çğřçl’žéŮt’çŽĎçőąçŘĘåŚŸæİČéŹŘäžĘãĂĆ

• åĹŻåżž serviceaccount çŹżå¡Ţ

kubectl create serviceaccount def-ns-admin -n default

• ä¡£çŤĺ rolebinding åŕźèśąïijŇåřĘ default åŘ çğřçl’žéŮt’çŽĎ def-ns-admin è£Źäÿł ser-
viceaccunt äÿŐ admin è£Źäÿł clusterrole çżŚåőŽ

kubectl create rolebinding def-ns-admin --clusterrole=admin --
→˓serviceaccount=default:def-ns-admin

• æL’¿åĹřåĹŽæL’ åĹŻåżžçŽĎ serviceaccount åŕźèśą

kubectl get secret -n kube-system

• å¿ŮåĹř serviceaccount åŕźèśąäÿ çŽĎ Token

kubectl describe secret def-ns-admin

15.4 15.4 éĚ ç¡őæŰĞäżűèőd’èŕĄ

äÿŐäźŃåL’ å§žäžŐ SSL èŕĄäźęçŽĎ config æŰĞäżűäÿ åŘŇïijŇè£Źæňąä¡£çŤĺæŸŕå§žäžŐ
Token çŽĎ config æŰĞäżűïijŇåŔŕäżěäÿ çŤĺåĹŻåżžèŕĄäźęäžĘïijŇä¡£çŤĺåůšæIJL’çŽĎ ser-
viceaccount åŕźèśąçŽĎ tokenãĂĆ

• èő¿ç¡őéŻĘç¿d’çŽĎè£d̄æŐěçŽĎ ca æIJžæd̄ĎèŕĄäźęïijŇ–kubeconfig åŔŕäżěæŇĞåőŽ
kubectl ä¡£çŤĺçŽĎéĚ ç¡őæŰĞäżűä¡ ç¡őïijŇéżŸèőd’äÿžçŤĺæĹůåőűçŻőå¡Ţ .kube
çŻőå¡Ţäÿ çŽĎ config

kubectl config set-cluster k8s-cluster --server=https://172.16.100.
→˓101:6443 --certificate-authority=/etc/kubernetes/pki/ca.crt --
→˓embed-certs=true --kubeconfig=/tmp/test.conf

• åŔŰå¿ŮäÿĂäÿłåůšçżŔçżŚåőŽèğŠèL’šçŽĎ serviceaccount åŕźèśąçŽĎ Token
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kubectl describe secret def-ns-admin

• ä¡£çŤĺ Token æİěåĹŻåżžéĚ ç¡őæŰĞäżűäÿ çŽĎçŤĺæĹů

kubectl config set-credentials def-ns-admin --token=<TOKEN> --
→˓kubeconfig=/tmp/test.conf

• åĹŻåżžäÿŁäÿŃæŰĞåŕźèśąïijŇæŐĹæİČ kaliarch çŤĺæĹůèő£éŮőåŘ çğřäÿž kubernetes
çŽĎéŻĘç¿d’

kubectl config set-context def-ns-admin@k8s-cluster --cluster=k8s-
→˓cluster --user=def-ns-admin --kubeconfig=/tmp/test.conf

• åĹĞæ ćå¡ŞåL’ ä¡£çŤĺçŽĎäÿŁäÿŃæŰĞïijŇåĹřæŐĹæİČ kaliarch åĹř kubernetes
çŽĎäÿŁäÿŃæŰĞäÿŁ

kubectl config use-context def-ns-admin@k8s-cluster --kubeconfig=/
→˓tmp/test.conf

• åd’ åĹű /tmp/test.conf è£ŹäÿłæŰĞäżűåĹř dashboard äÿ åřśåŔŕäżěçŹżå¡ŢäžĘ
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CHAPTER 16

å ĄåĚ ç¡ŚçżIJéĂŽä£ą

K8S çŽĎç¡ŚçżIJéĂŽä£ąåőŇåĚĺçŤś CNI æŐěåŔčäÿŁçŽĎæŔŠäżűæİěåőd̄çŐřïijŇæŔŠäżűéIJĂèęĄåőd̄çŐřäżěäÿŃéŻĘäÿ éĂŽä£ąæĺąåd̄ŃãĂĆ

çŻőåL’ æŕŤè¿ČæţĄèąŇçŽĎæŔŠäżűæIJL’ïijŽflannelãĂĄcalicoãĂĄcanelãĂĄkube-
router âĂę

• åęĆä¡ŢåŁăè¡¡æŔŠäżű

k8s åIJĺåŘŕåŁĺçŽĎæŮűåĂŹäijŽåŐżïijŽ/etc/cni/net.d/ çŻőå¡ŢäÿŃåŕżæL’¿ç¡ŚçżIJæŔŠäżűçŽĎéĚ ç¡őæŰĞäżűïijŇPOD
åIJĺåĹŻåżžæŮűåĂŹ k8s èřČçŤĺè£ŹäÿłéĚ ç¡őæŰĞäżűïijŇçŤśæŔŠäżűæăźæ őè£ŹäÿłéĚ ç¡őæŰĞäżűè£ŻèąŇåĹŻåżžç¡ŚçżIJãĂĆ

16.1 16.1 éĂŽä£ąæĺąåd̄Ń

1. åőźåŹĺéŮt’éĂŽä£ąïijŽåŘŇäÿĂäÿł POD åĘĚåd’ŽäÿłåőźåŹĺéŮt’çŽĎéĂŽä£ąïijŇä¡£çŤĺ
lo ç¡Śå ąéĂŽä£ą

2. PODéŮt’éĂŽä£ąïijŽPOD IP çŻt’æŐěäÿŐ POD IP éĂŽä£ą

3. POD äÿŐ ServiceïijŽPOD IP çŻt’æŐěäÿŐ Cluster IP

4. Service äÿŐéŻĘç¿d’åd’ŰéČĺåőćæĹůçńŕçŽĎéĂŽä£ąïijŇingressãĂĄNodePortãĂĄLoadbacer

16.2 16.2 éĂŽä£ąæĺąåd̄ŃåžŢåśĆ

æŮăèőžåŞłäÿĂçğ ç¡ŚçżIJæŔŠäżűïijŇåőČäżňçŤĺåĹřçŽĎåžŢåśĆæŰźæąĹéČ¡æŸŕäżěäÿŃåĞăçğ ïijŽ

1. èŹŽæŃ§ç¡ŚæąěïijŽbrgïijŇçŤĺçžŕè¡ŕäżűåőd̄çŐřäÿĂäÿłèŹŽæŃ§ç¡Śå ąïijŇäÿĂçńŕåIJĺPODäÿŁïijŇäÿĂçńŕåIJĺåő£äÿżæIJžäÿŁæŐěåĚěåĹřç¡ŚæąěæĹŰçL’l’çŘĘæŐěåŔčæąěäÿŁïijŇçğřäÿžéŽğéĄŞç¡ŚçżIJãĂĆ

2. åd’Žèůŕåd’ çŤĺïijŽMacVLANïijŇå§žäžŐ MAC çŽĎæŰźåijŔåĹŻåżž
VLAN ïijŇäÿžæŕŔäÿłèŹŽæŃ§æŐěåŔčéĚ ç¡őäÿĂäÿłçŃňçńŃçŽĎ MAC
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åIJřåİĂïijŇä¡£å¿ŮäÿĂäÿłçL’l’çŘĘç¡Śå ąæL’£è¡¡åd’ŽäÿłåőźåŹĺä¡£çŤĺïijŇè£ŹæăůåőźåŹĺçŻt’æŐěä¡£çŤĺçL’l’çŘĘç¡Śå ąïijŇå§žäžŐ
MacVLAN è£ŻèąŇèůĺèŁĆçĆźéĂŽä£ąãĂĆ

3. çąňäżűäžd’æ ćïijŽç¡Śå ąæŤŕæŇĄçąňäżűäžd’æ ćïijŇSR-IOV ïijĹå Ţæăź-
IOèŹŽæŃ§åŇŰïijL’ æŰźåijŔïijŇè£Źçğ ç¡Śå ąæŤŕæŇĄçŻt’æŐěåIJĺçL’l’çŘĘçžğåĹńèŹŽæŃ§åĞžåd’ŽäÿłæŐěåŔčïijŇéńŸæĂğèČ¡ãĂĆ

16.3 16.3 K8S åŘ çğřçl’žéŮt’

K8S åŘ çğřçl’žéŮt’äÿŐ POD ç¡ŚçżIJåŘ çğřçl’žéŮt’äÿ åIJĺäÿĂäÿłçżt’åžęïijŇæL’Ăäżěå şä¡£åIJĺäÿ åŘŇçŽĎ
K8S éŻĘç¿d’åŘ çğřçl’žéŮt’åĘĚåĹŻåżžçŽĎäÿ åŘŇ PODïijŇäź§åŔŕäżěéĂŽè£Ğç¡ŚçżIJçŻt’æŐěéĂŽä£ąãĂĆ

èĂŇçŻőåL’ åžŤçŤĺæIJĂåź£çŽĎ flannel ç¡ŚçżIJæŔŠäżűïijŇæŸŕäÿ æŤŕæŇĄè£Źçğ äÿ åŘŇéŻĘç¿d’åŚ¡åŘ çl’žéŮt’çŽĎç¡ŚçżIJéŽŤçężç ŰçŢěçŽĎãĂĆ

calico æŤŕæŇĄåIJřåİĂåĹĘéĚ ïijŇäź§æŤŕæŇĄäÿ åŘŇéŻĘç¿d’åŚ¡åŘ çl’žéŮt’çŽĎç¡ŚçżIJéŽŤçężç ŰçŢěïijŇä¡ĘæŸŕåőČä¡£çŤĺè¿Čäÿžåd’ æİĆïijŇæŤŕæŇĄ
BGP äÿL’åśĆç¡ŚçżIJè¡ňåŔŚïijŇæĂğèČ¡æŕŤ flannel åijžãĂĆ

äź§åŔŕäżěä¡£çŤĺ flannel æİěåĄŽç¡ŚçżIJçőąçŘĘïijŇåĘ åőL’èčĚ calico
äżĚäżĚåĄŽéŻĘç¿d’åŚ¡åŘ çl’žéŮt’ç¡ŚèůŕéŽŤçężç ŰçŢěïijŇè£Źçğ æŘ éĚ æŰźæąĹãĂĆ

16.4 16.4 K8Sç¡ŚçżIJæŃŞæL’Ś

æL’ĂæIJL’ POD è£d̄æŐěåĹřïijŇæIJňæIJž cni0 æŐěåŔčè£Źäÿłç¡ŚçżIJïijŇcni0
æŐěåŔčåŔŚåĞžçŽĎæŁěæŰĞåĹřè¿¿ flannel.1 è£ŹäÿłæŐěåŔčïijŇè£ŹäÿłæŐěåŔčåřĘæŁěæŰĞåřĄèčĚäÿžéŽğéĄŞå ŔèőőïijŇéĂŽè£ĞæIJňæIJžçŽĎçIJ§åőd̄çŽĎçL’l’çŘĘç¡Śå ąåŔŚåĞžãĂĆ

• æ§ěçIJŃæIJňæIJžçŽĎæŐěåŔč

1: lo: # æIJňåIJřåŻd̄çŐŕ
2: ens33: # äÿżæIJžçL’l’çŘĘç¡Śå ą
3: docker0: # docker
→˓éżŸèőd’çŽĎæąěæŐěç¡ŚçżIJïijŇåIJĺ k8s äÿ æŮăçŤĺåŔŕäżěǻLăéŹd’
4: dummy0: #
5: kube-ipvs0: #
6: flannel.1: # flannel
→˓èŹŽæŃ§ç¡Śå ąïijŇåřĄèčĚéŽğéĄŞæŁěæŰĞ
7: cni0: # æL’ĂæIJL’åőźåŹĺåd’ĎäžŐè£Źäÿłç¡Śæąě
8: veth0c014b8b@if3: # åőźåŹĺçŽĎç¡Śå ąè£d̄æŐěǻLř cni0
9: veth97c048e5@if3: # åőźåŹĺçŽĎç¡Śå ąè£d̄æŐěǻLř cni0
11: vethd2f0bf2b@if3: # åőźåŹĺçŽĎç¡Śå ąè£d̄æŐěǻLř cni0
12: veth648a500f@if3: # åőźåŹĺçŽĎç¡Śå ąè£d̄æŐěǻLř cni0

• äÿŃè¡¡ bridge-utils åŇĚä¡£çŤĺåŚ¡äżd’ brctl show cni0 æ§ěçIJŃ cni0 æŐěåŔč

bridge name bridge id STP enabled interfaces
cni0 8000.9a6ec95f8285 no veth0c014b8b

veth648a500f
veth7a3f56b7
veth97c048e5
vethd2f0bf2b
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16.5 16.5 flannel

flannel æŸŕäÿĂäÿłäÿŞäÿž kubernetes åőŽåĹűçŽĎäÿL’åśĆç¡ŚçżIJèğčåĘşæŰźæąĹïijŇäÿżèęĄçŤĺäžŐèğčåĘşåőźåŹĺçŽĎèůĺäÿżæIJžéĂŽä£ąéŮőéćŸãĂĆ

16.5.1 16.5.1 flannel åůěä¡IJæĺąåijŔ

• flannel.1 è£ŹäÿłèŹŽæŃ§ç¡Śå ąæŤŕæŇĄåd’Žçğ äijăè¿ŞæĺąåijŔïijŽVxLANãĂĄhost-
gwãĂĄDirectroutingãĂĄudp

æĺąåijŔäżŃçż
VXLANä¡£çŤĺ VxLAN ä¡IJäÿžéŽğéĄŞåřĄèčĚæŁěæŰĞ
host-
gw

äÿ ä¡£çŤĺåŔăåŁăç¡ŚçżIJïijŇèĂŇæŸŕåIJĺäÿżæIJžçŽĎèůŕçŤśèąĺäÿ åĹŻåżžåĹřåĚűäżŰäÿżæIJž
subnet çŽĎèůŕçŤśæİąçŻőïijŇæĂğèČ¡è¿Čåě¡ïijŇçijžéŹůæŸŕïijŽæL’ĂæIJL’ node
èŁĆçĆźå£Ěéążåd’ĎäžŐåŘŇäÿĂäÿłäžŇåśĆç¡ŚçżIJäÿ ãĂĆ

Di-
rec-
tRou
ting

å¡ŞäÿżæIJžä¡ äžŐåŘŇäÿĂå Řç¡ŚæŮűåŘŕçŤĺçŻt’æŐěèůŕçŤśïijŇäÿ åIJĺåŻd̄éĂĂåĹř
VxLANãĂĆ

UDP çŻt’æŐěä¡£çŤĺ UDP å ŔèőőïijŇæĂğèČ¡åůő

16.5.2 16.5.2 VXLAN éĂŽä£ąè£ĞçĺŃ

Flannel VXLAN åőd̄èt’ĺäÿŁæŸŕäÿĂçğ âĂIJèęĘçŻŰç¡ŚçżIJ(overlay network)âĂİ
ïijŇäź§åřśæŸŕåřĘTCPæŢřæ őåŇĚèčĚåIJĺåŔęäÿĂçğ ç¡ŚçżIJåŇĚéĞŇéİćè£ŻèąŇèůŕçŤśè¡ňåŔŚåŠŇéĂŽä£ąïijŇçŻőåL’ åůšçżŔæŤŕæŇĄUDPãĂĄVxLANãĂĄAWS
VPCåŠŇGCEèůŕçŤśç L’æŢřæ őè¡ňåŔŚæŰźåijŔãĂĆ

• flannel VXLAN éĂŽä£ąè£ĞçĺŃ

åIJĺ K8S äÿŁ POD äÿŐ POD æŸŕçŻt’æŐěéĂŽè£ĞåŕźæŰźçŽĎ
IP åIJřåİĂè£ŻèąŇéĂŽä£ąçŽĎïijŇPOD åŔŚåĞžçŽĎæŁěæŰĞçżŔè£Ğ
cni0 ç¡ŚæąěåĹřè¿¿ flannel ïijŇflannel åřĘæŁěæŰĞåřĄèčĚäÿŁäÿĂåśĆ
VxLAN çŽĎéęŰéČĺïijŇåd’ŰåśĆåŔĹèćńåřĄèčĚäÿĂåśĆ UDP
å ŔèőőçŽĎéęŰéČĺïijŇåŔŚéĂĄçżŹæIJňæIJžçL’l’çŘĘç¡Śå ąïijŇæIJňæIJžçL’l’çŘĘç¡Śå ąåŔĹåřĘ
flannel åŔŚè£ĞæİěçŽĎæŁěæŰĞåd’ŰåśĆåřĄèčĚäÿŁ IP éęŰéČĺåŠŇäżěåd’łç¡ŚåÿğéęŰéČĺïijĹMACïijL’çŤśç¡Śå ąåŔŚåĞžïijŇåŔęåd’ŰäÿĂäÿł
node èŁĆçĆźæŤűåĹřæŁěæŰĞïijŇåĘĚæăÿåŔŚçŐřæŸŕäÿĂäÿł VxLAN
çŽĎåŇĚïijŇæŃĘæŐL’ IP éęŰéČĺéĂĄçżŹ flannel åžŤçŤĺçĺŃåžŔïijŇflannel æŃĘæŐL’
VxLAN éęŰéČĺåźűåřĘåĘĚéČĺçŽĎæŢřæ őåŔŚéĂĄçżŹïijŇcni0 ç¡ŚæąěïijŇcni0
æŤűåĹřåŘŐè¡ňåŔŚçżŹ PODãĂĆ

| |
→˓ |
|<------------------ VxLANåřĄèčĚ ----------------->|<-----------
→˓åŐ§åğŃæŁěæŰĞ ------------->|
+-----------+-----------+-----------+-----------+-----------+-------
→˓----+-----------+

(continues on next page)
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(continued from previous page)

| node ç¡ŚçżIJ | nodeç¡ŚçżIJ | node ç¡ŚçżIJ | VxLan | POD
→˓MAC | POD IP | data |
| åÿğéęŰéČĺMAC | IPéęŰéČĺ | UDP éęŰéČĺ | éęŰéČĺ |
→˓éęŰéČĺ | éęŰéČĺ | Payload |
+-----------+-----------+-----------+-----------+-----------+-------
→˓----+-----------+

16.5.3 16.5.3 flannel éČĺç¡šæŰźåijŔ

1. åIJĺ k8s éŻĘç¿d’åŘŕåŁĺåL’ ïijŇflannel çŻt’æŐěéČĺç¡šåĹřèŁĆçĆźäÿŁïijŇä¡IJäÿžäÿĂäÿłåőĹæŁd’è£ŻçĺŃè£ŘèąŇãĂĆ

äżżä¡ŢäÿĂäÿłéČĺç¡šäžĘ kubelet çŽĎèŁĆçĆźéČ¡åžŤèŕěéČĺç¡š flannel
→˓ïijŇåŻăäÿž kubelet èęĄåĂ§åŁl’ flannel äÿž POD èő¿ç¡őç¡ŚçżIJæŐěåŔč

2. ä¡£çŤĺ kube-admin çŻt’æŐěåřĘ k8s èĞłåůśçŽĎçżĎäżűåŇĚæŃň flannel è£ŘèąŇåIJĺ k8s
äźŃäÿŁçŽĎéİŹæĂĄ PODãĂĆ

å£ĚéążéĚ ç¡őäÿžåĚśäžń node èŁĆçĆźç¡ŚçżIJåŘ çğřçl’žéŮt’çŽĎ
→˓PODïijŇæL’Ăäżě flannel POD æŐğǻLűåŹĺäÿž DaemonSetãĂĆ

16.5.4 16.5.4flannel éĚ ç¡őæŰĞäżű

• éĚ ç¡őæŰĞäżűéĂL’éąźåŘńäźL’

{
"Network": "10.244.0.0/16", // flannel ä¡£çŤĺçŽĎ CIDR

→˓æăijåijŔçŽĎç¡ŚçżIJåIJřåİĂïijŇçŤĺäžŐäÿž POD éĚ ç¡őç¡ŚçżIJåŁ§èČ¡
"SubnetLen": 24, // æŁŁ Network

→˓ǻLĞǻLĘäÿžå Řç¡Śä¿ŻåŘĎ node
→˓èŁĆçĆźä¡£çŤĺæŮűïijŇä¡£çŤĺåd’ŽéŢ£çŽĎæŐl’çăĄǻLĞǻLĘïijŇéżŸèőd’äÿž 24

"SubnetMin": "10.244.10.0/24", // çŤĺäžŐǻLĘéĚ çżŹ node
→˓çŽĎå Řç¡ŚèţůåğŃåIJřåİĂïijŇäżŐè£Źäÿłç¡ŚçżIJåijĂåğŃǻLĘéĚ ç¡ŚçżIJ

"SubnetMax": "10.244.255.0/24" // çŤĺäžŐǻLĘéĚ çżŹ nide
→˓çŽĎå Řç¡ŚçżŞæİ§ä¡ ç¡őïijŇè£ŹäÿłæŸŕæIJĂåd’ğǻLĘéĚ çŽĎç¡Śèůŕ

"Backend": { // æŇĞæŸŐ POD äÿŐ POD
→˓èůĺèŁĆçĆźéĂŽä£ąæŮűåĂŹä¡£çŤĺçŽĎ flannel åůěä¡IJæĺąåijŔ

"Type": "vxlan", // åůěä¡IJæĺąåijŔ
"Directrouting": true //

→˓æŸŕåŘęä¡£çŤĺçŻt’æŐěèůŕçŤśæĺąåijŔ
}

}

• flannel æL’ŸçőąåĹř k8s äÿŁçŽĎéĚ ç¡őæŰĞäżűïijŇåd’ĎäžŐ kube-flannel-cfg è£Źäÿł
configmap äÿ ãĂĆ
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kubectl get configmap kube-flannel-cfg -n kube-system -o json

16.5.5 16.5.5 ä£őæŤźåůěä¡IJæĺąåijŔ

• ä£őæŤź flannel åůěä¡IJæĺąåijŔïijŇæůżåŁă Directrout-
ingïijŇè£ŹäÿłæŞ ä¡IJåžŤèŕěåIJĺåĹŽåĹŽéČĺç¡šåőŇ k8s
éŻĘç¿d’æŮűåĂŹä£őæŤźïijŇæŐĺè Řä£őæŤź

kubectl edit configmap kube-flannel-cfg -n kube-system

"Backend": {
"Type": "vxlan",
"Directrouting": true

}

• æ§ěçIJŃæIJňæIJžèůŕçŤśèąĺ

ip route show

default via 172.16.100.254 dev ens33 proto static metric 100
10.244.1.0/24 via 10.244.1.0 dev ens33 # å£Ěéążäÿž dev
→˓çL’l’çŘĘç¡Śå ąæŐěåŔčïijŇåŘęǻLŹ Directrouting æšąæIJL’èő¿ç¡őǽLŘåŁ§
10.244.2.0/24 via 10.244.2.0 dev ens33 # å£Ěéążäÿž dev
→˓çL’l’çŘĘç¡Śå ąæŐěåŔčïijŇåŘęǻLŹ Directrouting æšąæIJL’èő¿ç¡őǽLŘåŁ§
172.16.100.0/24 dev ens33 proto kernel scope link src 172.16.100.
→˓101 metric 100
172.17.0.0/16 dev docker0 proto kernel scope link src 172.17.0.1

16.6 16.6 Calico

Calico åĹŻåżžåŠŇçőąçŘĘâijĂäÿłæL’ĄåźşçŽĎäÿL’åśĆç¡ŚçżIJ(äÿ éIJĂèęĄ over-
lay)ïijŇæŕŔäÿłåőźåŹĺäijŽåĹĘéĚ äÿĂäÿłåŔŕèůŕçŤśçŽĎ ipãĂĆçŤśäžŐéĂŽä£ąæŮűäÿ éIJĂèęĄèğčåŇĚåŠŇåřĄåŇĚïijŇç¡ŚçżIJæĂğèČ¡æ §èĂŮåřŔïijŇæŸŞäžŐæŐŠæ§ěïijŇäÿŤæŸŞäžŐæřt’åźşæL’l’åśŢãĂĆ

åřŔèğĎæĺąéČĺç¡šæŮűåŔŕäżěéĂŽè£Ğ bgp client çŻt’æŐěäžŠèĄŤïijŇåd’ğèğĎæĺąäÿŃåŔŕéĂŽè£ĞæŇĞåőŽçŽĎ
BGP route reflector æİěåőŇæĹŘïijŇè£Źæăůä£İèŕĄæL’ĂæIJL’çŽĎæŢřæ őæţĄéĞŔéČ¡æŸŕéĂŽè£Ğ
IP èůŕçŤśçŽĎæŰźåijŔåőŇæĹŘäžŠèĄŤçŽĎãĂĆ

Calico å§žäžŐ iptables è£ŸæŔŘä¿ŻäžĘäÿřåŕŇèĂŇçĄţæt’żçŽĎç¡ŚçżIJ Pol-
icyïijŇä£İèŕĄéĂŽè£ĞåŘĎäÿłèŁĆçĆźäÿŁçŽĎ ACLs æİěæŔŘä¿Ż Workload
çŽĎåd’Žçğ§æĹůéŽŤçężãĂĄåőL’åĚĺçżĎäżěåŔŁåĚűäżŰåŔŕè¿¿æĂğéŹŘåĹűç L’åŁ§èČ¡ãĂĆ

æIJL’äÿłæŰřçŽĎéąźçŻőïijŽcanelïijŇåőČéŻĘåŘĹäžĘ flannel åŠŇ calico çŽĎäijŸçĆźãĂĆ

• æşĺæĎŔ

Calico çŻőåL’ äÿ æŤŕæŇĄåůěä¡IJåIJĺ iptables äÿŃçŽĎ kube-proxyïijŇäÿŃéİćäżŃçż
canal ç¡ŚçżIJç ŰçŢěçŽĎä¡£çŤĺ
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16.6.1 16.6.1 åőL’èčĚ canal

• äÿŃè¡¡æÿĚå ŢæŰĞäżűïijŇéIJĂèęĄç£żåćŹ

kubectl apply -f https://docs.projectcalico.org/v3.6/getting-
→˓started/kubernetes/installation/hosted/canal/canal.yaml

16.6.2 16.6.2 æÿĚå ŢåőŽäźL’

• æÿĚå ŢæăijåijŔïijŇèŕęèğĄïijŽkubectl explain networkpolicy

egress <[]Object> # åĞžçńŹèğĎǻLŹçŽĎåŕźèśąǻLŮèąĺ
ports <[]Object> # çŻőæăĞçńŕåŔčçŽĎåŕźèśąǻLŮèąĺ

port <string> #
→˓æŢřå Ůå¡ćåijŔǽLŰèĂĚæŸŕåŚ¡åŘ çŽĎçńŕåŔč

protocol # å Ŕèőő TCPãĂĄUDP
to <[]Object> # çŻőæăĞåIJřåİĂåŕźèśąǻLŮèąĺ
ipBlock <Object> # äÿĂçżĎ IP åIJřåİĂ

cidr <string> # CIDR èąĺçd’žçŽĎ IP èŇČåŻt’
except <[]string> # æŐŠéŹd’ CIDR

→˓äÿ çŽĎæ§ŘäžŻåIJřåİĂ
namespaceSelector <Object> # åŘ çğřçl’žéŮt’éĂL’æŃl’åŹĺ
podSelector <Object> # POD

→˓éĂL’æŃl’åŹĺïijŇçŻőæăĞåIJřåİĂåŔŕäżěäź§æŸŕäÿĂçżĎ POD
ingress <[]Object> # åĚěçńŹèğĎǻLŹçŽĎåŕźèśąǻLŮèąĺ

from <[]Object> # æžŘåIJřåİĂåŕźèśąǻLŮèąĺ
ipBlock <Object> # äÿĂçżĎ IP åIJřåİĂ

cidr <string> # CIDR èąĺçd’žçŽĎ IP èŇČåŻt’
except <[]string> # æŐŠéŹd’ CIDR

→˓äÿ çŽĎæ§ŘäžŻåIJřåİĂ
namespaceSelector <Object> # åŘ çğřçl’žéŮt’éĂL’æŃl’åŹĺ
podSelector <Object> # POD

→˓éĂL’æŃl’åŹĺïijŇæžŘåIJřåİĂäź§åŔŕäżěæŸŕäÿĂçżĎ POD
ports <[]Object> # POD

→˓èĞłåůśçŽĎçńŕåŔčïijŇèąĺçd’žæŐğǻLűèĞłåůśçŽĎçńŕåŔčæŸŕåŘęåŔŕäżěèćńèő£éŮőïijŇçŽĎåŕźèśąǻLŮèąĺ
port #

→˓æŢřå Ůå¡ćåijŔǽLŰèĂĚæŸŕåŚ¡åŘ çŽĎçńŕåŔč
protocol # å Ŕèőő TCPãĂĄUDP

podSelector <Object> # POD
→˓éĂL’æŃl’åŹĺåĘşåőŽèğĎǻLŹåžŤçŤĺåIJĺåŞłäžŻ POD äÿŁ
policyTypes <[]string> # åŔŕäżěæŸŕ "Ingress", "Egress
→˓", ǽLŰèĂĚ "Ingress,Egress"
→˓ïijŇèąĺçd’žæŤ¿èąŇæżąèűşè£ŹäžŻèğĎǻLŹèő£éŮő

16.6.3 16.6.3 policyTypes

• éęŰåĚĹåőŽäźL’ åŘ çğřçl’žéŮt’
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kubectl create namespace dev
kubectl create namespace prod

• åIJĺäÿd’äÿłåŚ¡åŘ çl’žéŮt’åĹĘåĹńåĹŻåżžäÿĂäÿł POD

apiVersion: v1
kind: Pod
metadata:

name: pod1
namespace: dev
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1

---
apiVersion: v1
kind: Pod
metadata:
name: pod1
namespace: prod
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1

kubectl apply -f pod-a.yaml -n dev

• æŃŠçżİæL’ĂæIJL’ dev çl’žéŮt’çŽĎæŁěæŰĞ

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: deny-all-ingress
namespace: dev

spec:
podSelector: {} # {}

→˓çl’žçŽĎéĂL’æŃl’åŹĺèąĺçd’žéĂL’æŃl’åĚĺéČĺ
policyTypes:
- Ingress # æŇĞæŸŐ Ingress èğĎǻLŹçŤ§æŢ́LïijŇåŇźéĚ

→˓Ingress åřĘèćńæŤ¿èąŇïijŇåęĆæd̄IJæšąåőŽäźL’ Ingress
→˓ǻLŹäÿ èČ¡åŇźéĚ æL’ĂæIJL’ïijŇäijŽæŃŠçżİåĚĺéČĺ

# policyTypes æšąæIJL’ Egress
→˓èąĺçd’žäÿ æŐğǻLű Egress ïijŇéżŸèőd’äÿžåĚĄèőÿ

• åIJĺæŇĞåőŽåŚ¡åŘ çl’žéŮt’åžŤçŤĺèğĎåĹŹæŰĞäżű
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kubectl apply -f deny-all-ingress.yaml -n dev

• æ§ěçIJŃèğĎåĹŹ

kubectl get networkpolicy -n dev

• æ§ěçIJŃ dev çl’žéŮt’äÿ çŽĎ POD åIJřåİĂåźűèő£éŮőïijŇçżŞæd̄IJæŸŕäÿ èČ¡èő£éŮőïijŇåŻăäÿžè£ŹäÿłåŚ¡åŘ çl’žéŮt’æŃŠçżİåd’ŰéČĺèő£éŮő

kubectl get pods -n dev -o wide

curl 10.244.1.2

• æ§ěçIJŃ prod çl’žéŮt’äÿ çŽĎ POD åIJřåİĂåźűèő£éŮőïijŇçżŞæd̄IJåŔŕäżěèő£éŮőïijŇåŻăäÿžè£ŹäÿłåŚ¡åŘ çl’žéŮt’æšąæIJL’åőŽäźL’èğĎåĹŹ

kubectl get pods -n dev -o wide

curl 10.244.2.2

• åĚĄèőÿæŇĞåőŽç¡ŚæőţçŽĎ POD èő£éŮőæIJň POD çŽĎ 80 çńŕåŔč

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: allow-80-ingress
namespace: dev

spec:
podSelector:

matchLabels:
app: myapp

ingress:
- from:
- ipBlock: # æŇĞåőŽæžŘåIJřåİĂäÿž IP åIJřåİĂåİŮ

cidr: 10.244.0.0/16 # æŐl’çăĄå¡ćåijŔæŇĞåĞžæžŘåIJřåİĂ IP
→˓åIJřåİĂèŇČåŻt’

except: # æŐŠéŹd’ cidr
→˓èŇČåŻt’åĘĚçŽĎæ§ŘäÿłåIJřåİĂ

- 10.244.1.2/32
ports:
- port: 80 # åĚěæắLäÿŤçŻőæăĞçńŕåŔčäÿž 80

→˓çŽĎǻLŹåŇźéĚ
protocol: TCP

- port: 443
protocol: TCP

policyTypes:
- Ingress # æŇĞæŸŐ Ingress èğĎǻLŹçŤ§æŢ́LïijŇåŇźéĚ

→˓Ingress åřĘèćńæŤ¿èąŇïijŇåęĆæd̄IJæšąåőŽäźL’ Ingress
→˓ǻLŹäÿ èČ¡åŇźéĚ æL’ĂæIJL’ïijŇæŃŠçżİåĚĺéČĺ

# policyTypes æšąæIJL’ Egress
→˓èąĺçd’žäÿ æŐğǻLű Egress ïijŇéżŸèőd’äÿžåĚĄèőÿ
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• æ§ěçIJŃèğĎåĹŹ

kubectl get networkpolicy -n dev

• æŃŠçżİåĞžæăĹçŽĎæL’ĂæIJL’èŕůæśĆ

apiVersion: networking.k8s.io/v1
kind: NetworkPolicy
metadata:

name: deny-all-egress
namespace: prod

spec:
podSelector: {} # {}

→˓çl’žçŽĎéĂL’æŃl’åŹĺèąĺçd’žéĂL’æŃl’åĚĺéČĺ
policyTypes:
- Egress # æŇĞæŸŐ Egress èğĎǻLŹçŤ§æŢ́LïijŇåŇźéĚ

→˓Egress åřĘèćńæŤ¿èąŇïijŇåęĆæd̄IJæšąåőŽäźL’ Egress
→˓ǻLŹäÿ èČ¡åŇźéĚ æL’ĂæIJL’ïijŇæŃŠçżİåĚĺéČĺ

# policyTypes æšąæIJL’ Ingress
→˓èąĺçd’žäÿ æŐğǻLű Egress ïijŇéżŸèőd’äÿžåĚĄèőÿ
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CHAPTER 17

å ĄäÿČ èřČåžęç ŰçŢě

Master äÿżèęĄæŸŕè£ŘèąŇéŻĘç¿d’çŽĎæŐğåĹűåźşéİćçżĎäżűçŽĎïijŇapiserverãĂĄschedulerãĂĄcontrolermanagerïijŇMaster
è£Ÿä¿İèţŰäÿŐ etcd è£ŹæăůçŽĎå ŸåĆĺèŁĆçĆźãĂĆ

kubeadm éČĺç¡šçŽĎéŻĘç¿d’äijŽåřĘ Master çŽĎæŐğåĹűçżĎäżűéČ¡è£ŘèąŇäÿžéİŹæĂĄ
POD äžĘïijŇäżŐæIJňèt’ĺæİěèőšïijŇè£ŹäžŻçżĎäżűåřśæŸŕè£ŘèąŇåIJĺ
Master èŁĆçĆźäÿŞäÿžéŻĘç¿d’æŔŘä¿ŻæIJ åŁąçŽĎè£ŻçĺŃïijŇMaster
æŸŕäÿ èt’§èt’čè£ŘèąŇåůěä¡IJèt’§è¡¡çŽĎãĂĆ

node èŁĆçĆźæŸŕèt’§èt’čè£ŘèąŇåůěä¡IJèt’§è¡¡ POD çŽĎçŻÿåĚşèŁĆçĆźïijŇçŤĺæĹůåŔłéIJĂèęĄåřĘè£ŘèąŇäżżåŁąæŔŘäžd’çżŹ
Master åřśåŔŕäżěäžĘïijŇçŤĺæĹůæŮăéIJĂåĚşå£Čè£ŘèąŇåIJĺåŞłäÿł node èŁĆçĆźäÿŁïijŇ-
Master æŢt’åŘĹäžĘæL’ĂæIJL’ node äÿžäÿĂäÿłèŹŽæŃ§çŽĎèţĎæžŘæśăãĂĆ

17.1 17.1 PODåĹŻåżžæţĄçĺŃ

çŤĺæĹůåĹŻåżžçŽĎäżżåŁąæIJĂçżĹåžŤèŕěè£ŘèąŇåIJĺåŞłäÿł node
èŁĆçĆźäÿŁïijŇæŸŕçŤś Master èŁĆçĆźäÿŁçŽĎ scheduler åĘşåőŽçŽĎïijŇèĂŇ scheduler
äź§æŸŕåĚĄèőÿçŤĺæĹůåőŽäźL’åőČçŽĎåůěä¡IJçL’źæĂğçŽĎïijŇéżŸèőd’æČĚåĘţäÿŃïijŇæĹŚäżňæšąæIJL’åőŽäźL’åőČïijŇåĚűåőd̄æŸŕä¡£çŤĺçŽĎéżŸèőd’çŽĎ
scheduler èřČåžęåŹĺãĂĆ

å¡ŞæĹŚäżňä¡£çŤĺ kubectl describe pods myapp æ§ěçIJŃ POD
ä£ąæĄŕæŮűåĂŹïijŇäijŽæIJL’äÿĂäÿł Events å Ůæőţäÿ ïijŇæIJL’åĚşäžŐèřČåžęçżŞæd̄IJçŽĎçŻÿåĚşä£ąæĄŕãĂĆ

Scheduler äijŽäżŐäijŮåd’ŽçŽĎ node èŁĆçĆźäÿ æŇŚéĂL’åĞžçňęåŘĹ
POD è£ŘèąŇèęĄæśĆçŽĎèŁĆçĆźïijŇçĎűåŘŐåřĘéĂL’åőŽçŽĎ node
èŁĆçĆźä£ąæĄŕèőřå¡ŢåIJĺ etcd äÿ ïijŇkubelet åğŃçżĹ waitch çİĂ apiserver
äÿŁçŽĎåĚşäžŐæIJňèŁĆçĆźçŽĎä£ąæĄŕåŔŸåŇŰïijŇkubelet åřśäijŽåŐż apiserver
èŐůåŔŰåĚşäžŐåŔŸåŇŰä£ąæĄŕçŽĎéĚ ç¡őæÿĚå ŢïijŇæăźæ őéĚ ç¡őæÿĚå ŢçŽĎåőŽäźL’åŐżåĹŻåżž
PODãĂĆ
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17.2 17.2 ServiceåĹŻåżžè£ĞçĺŃ

å¡ŞçŤĺæĹůåĹŻåżžäÿĂäÿł service çŽĎæŮűåĂŹïijŇè£ŹäÿłèŕůæśĆäijŽæŔŘäžd’çżŹ
apiserverïijŇapiserver åřĘæÿĚå ŢæŰĞäżűåĘŹåĚě etcd äÿ ïijŇçĎűåŘŐæŕŔäÿł
node èŁĆçĆźäÿŁçŽĎ kube-proxy äijŽ waitch apiserver åĚşäžŐ service
èţĎæžŘçŽĎçŻÿåĚşåŔŸåŁĺïijŇåŔŚçŤ§åŔŸåŇŰæŮűåĂŹïijŇæŕŔäÿłèŁĆçĆźçŽĎ kube-proxy
äijŽåřĘ service åĹŻåżžäÿž iptables/ipvs èğĎåĹŹãĂĆ

äżŐéĂŽä£ąèğŠåžęæİěèőšïijŽkubectlãĂĄkubeletãĂĄkube-proxy
éČ¡æŸŕ apiserver çŽĎåőćæĹůçńŕïijŇè£ŹäžŻçżĎäżűäÿŐ apiserver
è£ŻèąŇäžd’äžŠæŮűåĂŹïijŇæŢřæ őæăijåijŔäÿž jsonïijŇåĘĚéČĺçŽĎæŢřæ őåžŔåĹŮåŇŰæŰźåijŔäÿž
protocolbuffãĂĆ

17.3 17.3 èţĎæžŘéŹŘåĹűçżt’åžę

1. èţĎæžŘéIJĂæśĆïijŽè£ŘèąŇ POD éIJĂèęĄçŽĎæIJĂä¡ŐèţĎæžŘéIJĂæśĆ

2. èţĎæžŘéŹŘåĹűïijŽPOD åŔŕäżěå ăçŤĺçŽĎæIJĂéńŸèţĎæžŘéŹŘéćİ

17.4 17.4 Scheduler èřČåžęè£ĞçĺŃ

1. éćĎéĂL’éŸűæőţïijŽæŐŠéŹd’åőŇåĚĺäÿ çňęåŘĹè£ŘèąŇè£Źäÿł POD
çŽĎèŁĆçĆźãĂĄä¿ŃåęĆèţĎæžŘæIJĂä¡ŐèęĄæśĆãĂĄèţĎæžŘæIJĂéńŸéŹŘéćİãĂĄçńŕåŔčæŸŕåŘęèćńå ăçŤĺ

2. äijŸéĂL’éŸűæőţïijŽå§žäžŐäÿĂçşżåĹŮçŽĎçőŮæşŢåĞ¡æŢřèőąçőŮåĞžæŕŔäÿłèŁĆçĆźçŽĎäijŸåĚĹçžğïijŇæŇL’çĚğäijŸåĚĹçžğæŐŠåžŔïijŇåŔŰå¿ŮåĹĘæIJĂéńŸçŽĎ
node

3. éĂL’äÿ éŸűæőţïijŽåęĆæd̄IJäijŸéĂL’éŸűæőţäžğçŤ§åd’ŽäÿłçżŞæd̄IJïijŇéĆčäźĹéŽŔæIJžæŇŚéĂL’äÿĂäÿłèŁĆçĆź

• POD äÿ å¡śåŞ èřČåžęçŽĎå ŮæőţïijŇåIJĺ kubectl explain pods.spec äÿ

nodeName # çŻt’æŐěæŇĞåőŽ POD çŽĎè£ŘèąŇèŁĆçĆź
nodeSelector # æăźæ ő node äÿŁçŽĎæăĞç ¿æİěåŕź node
→˓è£ŻèąŇéćĎéĂL’ïijŇè£ŹåřśæŸŕèŁĆçĆźçŽĎäžšåŠŇæĂğ

• åĚűäżŰå¡śåŞ èřČåžęçŽĎåŻăçt’ă

èŁĆçĆźäžšåŠŇæĂğèřČåžęïijŽèąĺçŐřäÿž nodeSelector å Ůæőţ

POD éŮt’äžšåŠŇæĂğïijŽPOD æŻt’åĂ¿åŘŚåŠŇæ§ŘäžŻ POD
è£ŘèąŇåIJĺäÿĂèţůïijŇä¿ŃåęĆåŘŇäÿĂäÿłæIJžæĹ£ãĂĄåŘŇäÿĂäÿłæIJžåŹĺ

POD éŮt’åŔ äžšåŠŇæĂğïijŽPOD åŠŇæ§Ř POD æŻt’åĂ¿åŘŚäÿ èČ¡è£ŘèąŇåIJĺäÿĂèţůïijŇè£ŹåŔńåŔ äžšåŠŇæĂğïijŇä¿ŃåęĆïijŽçŻŚåŘňåŘŇäÿĂäÿł
nodeportïijŇæIJL’æIJžåŕĘæŢřæ őçŽĎ

TaintsïijĹæśąçĆźïijL’ïijŽçżŹæ§ŘäžŻ node æL’ŞäÿŁæśąçĆźïijŇ

17.2. 17.2 ServiceåĹŻåżžè£ĞçĺŃ 124
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TolerationsïijĹæśąçĆźåőźå£ ïijL’ïijŽäÿĂäÿł POD èČ¡åd’§åőźå£ node
äÿŁçŽĎæśąçĆźïijŇåęĆæd̄IJè£ŘèąŇè£ĞçĺŃäÿ node åĞžçŐřæŰřçŽĎæśąçĆźïijŇéĆčäźĹ
POD åŔŕäżě

él’śéĂŘPODïijŽnode çżŹäÿĂäÿłéŹŘåőŽçŽĎæŮűéŮt’ïijŇèől’ POD
çężåijĂè£ŹäÿłèŁĆçĆźãĂĆ

17.5 17.4 éćĎéĂL’åŻăçt’ă

äÿŃéİćçŽĎéćĎéĂL’æİąäżűéIJĂèęĄæżąèűşæL’ĂæIJL’çŽĎéćĎéĂL’æİąäżűæL’ åŔŕäżěéĂŽè£ĞéćĎéĂL’

1. CheckNodeConditionPred

æčĂæ§ěèŁĆçĆźæŸŕåŘęæ čåÿÿ

2. GeneralPredicates

å Řç ŰçŢěä¡IJçŤĺ
Host-
Name

æčĂæ§ěäÿżæIJžåŘ çğřæŸŕäÿ æŸŕ pod.spec.hostname æŇĞåőŽçŽĎ NodeName

Pod-
Fit-
sHostP
orts

æčĂæ§ě Pod åĘĚæŕŔäÿĂäÿłåőźåŹĺ pods.spec.containers.ports.hostPort
æÿĚå ŢæŸŕåŘęåůšèćńåĚűåőČåőźåŹĺå ăçŤĺïijŇåęĆæd̄IJæIJL’æL’ĂéIJĂçŽĎ
HostPort äÿ æżąèűşéIJĂæśĆïijŇéĆčäźĹ Pod äÿ èČ¡èřČåžęåĹřè£ŹäÿłäÿżæIJžäÿŁ

MatchN-
odeSel
ector

æčĂæ§ě POD åőźåŹĺäÿŁåőŽäźL’äžĘ pods.spec.nodeSelector æ§ěçIJŃ node
æăĞç ¿æŸŕåŘęèČ¡åd’§åŇźéĚ

Pod-
Fit-
sResou
rces

æčĂæ§ě node æŸŕåŘęæIJL’èűşåd’§çŽĎèţĎæžŘè£ŘèąŇæ d’ POD
çŽĎå§žæIJňèęĄæśĆ

3. NoDiskConflictïijĹéżŸèőd’æšąæIJL’åŘŕçŤĺïijL’

æčĂæ§ě pod åőŽäźL’çŽĎå ŸåĆĺæŸŕåŘęåIJĺ node èŁĆçĆźäÿŁä¡£çŤĺãĂĆ

4. PodToleratesNodeTaints

æčĂæ§ěèŁĆçĆźçŽĎæśąçĆź nodes.spec.taints æŸŕåŘęæŸŕ POD
→˓æśąçĆźåőźå£ æÿĚå Ţäÿ pods.spec.tolerations çŽĎå ŘéŻĘ

5. PodToleratesNodeNoExecuteTaints

æčĂæ§ě pod æŸŕåŘęåőźå£ èŁĆçĆźäÿŁæIJL’ NoExecute æśąçĆźãĂĆNoExecute
→˓è£ŹäÿłæśąçĆźæŸŕåŢěæĎŔæĂİåŚćãĂĆåęĆæd̄IJäÿĂäÿł pod
→˓äÿŁè£ŘèąŇåIJĺäÿĂäÿłæšąæIJL’æśąçĆźçŽĎèŁĆçĆźäÿŁåŘŐïijŇè£ŹäÿłèŁĆçĆźåŔ́LçżŹåŁăäÿŁæśąçĆźäžĘïijŇéĆčäź́L
→˓NoExecute
→˓èąĺçd’žè£ŹäÿłæŰřåŁăæśąçĆźçŽĎèŁĆçĆźäijŽél’śéĂŘåĚűäÿŁæ čåIJĺè£ŘèąŇçŽĎ
→˓podïijŻäÿ åŁă NoExecute äÿ äijŽél’śéĂŘèŁĆçĆźäÿŁè£ŘèąŇçŽĎ
→˓podïijŇèąĺçd’žæŐěåŔŮæŮćǽLŘäžŃåőd̄ïijŇè£ŹæŸŕéżŸèőd’ç ŰçŢěãĂĆ

(continues on next page)
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(continued from previous page)

6. CheckNodeLabelPresenceïijĹéżŸèőd’æšąæIJL’åŘŕçŤĺïijL’

æčĂæ§ěèŁĆçĆźäÿŁæŇĞåőŽæăĞç ¿çŽĎå ŸåIJĺæĂğïijŇåęĆæd̄IJèŁĆçĆźæIJL’podæŇĞåőŽçŽĎæăĞç ¿ïijŇéĆčäź́Lè£ŹäÿłèŁĆçĆźåřśèćńéĂL’äÿ ãĂĆ

7. CheckServiceAffinityïijĹéżŸèőd’æšąæIJL’åŘŕçŤĺïijL’

äÿĂäÿł Service äÿŃåŔŕäżěæIJL’åd’Žäÿł PODïijŇæŕŤåęĆè£ŹäžŻ POD
→˓éČ¡è£ŘèąŇåIJĺ 1ãĂĄ2ãĂĄ3 æIJžåŹĺäÿŁïijŇèĂŇæšąæIJL’è£ŘèąŇåIJĺ
→˓4ãĂĄ5ãĂĄ6 æIJžåŹĺäÿŁïijŇéĆčäź́LCheckServiceAffinity
→˓åřśèąĺçd’žæŰřåŁăåĚěçŽĎ POD éČ¡éŻĘäÿ è£ŘèąŇåIJĺ 1ãĂĄ2ãĂĄ3
→˓æIJžåŹĺäÿŁïijŇè£ŹæăůéŻĘäÿ åě¡åd’ĎæŸŕäÿĂäÿł Service äÿŃ POD
→˓äźŃéŮt’åĘĚéČĺéĂŽä£ąçŽĎæŢ́LçŐĞåŔŸéńŸäžĘãĂĆ

8. MaxEBSVolumeCount

çąőä£İåůšæŇĆè¡¡çŽĎäžŽél’ňéĂŁ EBS
→˓å ŸåĆĺå ůäÿ èűĚè£Ğèő¿ç¡őçŽĎæIJĂåd’ğåĂijïijŇéżŸèőd’39

9. MaxGCEPDVolumeCount

çąőä£İåůšæŇĆè¡¡çŽĎGCEå ŸåĆĺå ůäÿ èűĚè£Ğèő¿ç¡őçŽĎæIJĂåd’ğåĂijïijŇéżŸèőd’16

10 MaxAzureDiskVolumeCount

çąőä£İåůšæŇĆè¡¡çŽĎAzureå ŸåĆĺå ůäÿ èűĚè£Ğèő¿ç¡őçŽĎæIJĂåd’ğåĂijïijŇéżŸèőd’16

11. CheckVolumeBinding

æčĂæ§ěèŁĆçĆźäÿŁçŽĎ PVC æŸŕåŘęèćńǻLńçŽĎ POD çżŚåőŽäžĘ

12. NoVolumeZoneConflict

æčĂæ§ěçżŹåőŽçŽĎ zone (æIJžǽL£)
→˓éŹŘǻLűåL’ æŔŘäÿŃïijŇæčĂæ§ěåęĆæd̄IJåIJĺæ d’äÿżæIJžäÿŁéČĺç¡š POD
→˓æŸŕåŘęå ŸåIJĺå ůåĘšçłĄ

13. CheckNodeMemoryPressure

æčĂæ§ě node èŁĆçĆźäÿŁåĘĚå ŸæŸŕåŘęå ŸåIJĺåŐŃåŁŻ

14. CheckNodeDiskPressure

æčĂæ§ěçčĄçŻŸ IO æŸŕåŘęåŐŃåŁŻè£Ğåd’ğ

15. CheckNodePIDPressure

æčĂæ§ě node èŁĆçĆźäÿŁ PID èţĎæžŘæŸŕåŘęå ŸåIJĺåŐŃåŁŻ

16. MatchInterPodAffinity
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æčĂæ§ě Pod æŸŕåŘęæżąèűşäžšåŠŇæĂğǽLŰèĂĚåŔ äžšåŠŇæĂğ

17.6 17.5 äijŸéĂL’åĞ¡æŢř

åIJĺæŕŔäÿłèŁĆçĆźæL’ğèąŇäijŸéĂL’åĞ¡æŢřïijŇåřĘçżŞæd̄IJæŕŔäÿłäijŸéĂL’åĞ¡æŢřçŻÿåŁăïijŇå¿ŮåĹĘæIJĂéńŸçŽĎèČIJåĞžãĂĆ

1. least_requested.go

éĂL’æŃl’æű́LèĂŮæIJĂåřŔçŽĎèŁĆçĆźïij́Læăźæ őçl’žéŮšæŕŤçŐĞèŕĎäijř
→˓cpu(æĂżåőźéĞŔ-sum(åůšä¡£çŤĺ)*10/æĂżåőźéĞŔ)ïijL’

2. balanced_resource_allocation.go

åİĞèąąèţĎæžŘçŽĎä¡£çŤĺæŰźåijŔïijŇèąĺçd’žäżě cpu
→˓åŠŇåĘĚå Ÿå ăçŤĺçŐĞçŽĎçŻÿè£ŚçĺŃåžęä¡IJäÿžèŕĎäijřæăĞåĞĘïijŇäžŇèĂĚå ăçŤĺèűŁæŐěè£ŚïijŇå¿ŮǻLĘåřśèűŁéńŸïijŇå¿ŮǻLĘéńŸçŽĎèČIJåĞžãĂĆ

3. node_prefer_avoid_pods.go

çIJŃèŁĆçĆźæŸŕåŘęæIJL’æşĺèğčä£ąæĄŕ "scheduler.alpha.kubernetes.io/
→˓preferAvoidPods"
→˓ãĂĆæšąæIJL’è£Źäÿłæşĺèğčä£ąæĄŕïijŇèŕt’æŸŐè£ŹäÿłèŁĆçĆźæŸŕéĂĆåŘ́Lè£ŘèąŇè£Źäÿł
→˓POD çŽĎãĂĆ

4. taint_toleration.go

åřĘ pods.spec.tolerations äÿŐ nodes.spec.taints
→˓ǻLŮèąĺéąźè£ŻèąŇåŇźéĚ åžęæčĂæ§ěïijŇåŇźéĚ çŽĎæİąçŻőèűŁåd’ŽïijŇå¿ŮǻLĘèűŁä¡ŐãĂĆ

5. selector_spreading.go

æ§ěæL’¿å¡ŞåL’ POD åŕźèśąåŕźåžŤçŽĎ
→˓serviceãĂĄstatefulsetãĂĄreplicatset
→˓ç L’æL’ĂåŇźéĚ çŽĎæăĞç ¿éĂL’æŃl’åŹĺïijŇåIJĺèŁĆçĆźäÿŁè£ŘèąŇçŽĎåÿęæIJL’è£ŹæăůæăĞç ¿çŽĎ
→˓POD èűŁåřŚå¿ŮǻLĘèűŁéńŸïijŇè£ŹæăůçŽĎ POD äijŸéĂL’èćńéĂL’åĞžãĂĆ
→˓è£ŹåřśæŸŕèŕt’ǽLŚäżňèęĄæŁŁåŘŇäÿĂäÿłæăĞç ¿éĂL’æŃl’åŹĺäÿŃè£ŘèąŇçŽĎ
→˓POD æŢčåijĂ(spreading)ǻLřåd’ŽäÿłèŁĆçĆźäÿŁãĂĆ

6. interpod_affinity_test.go

éĄ åŐĘ POD
→˓åŕźèśąäžšåŠŇæĂğçŽĎæİąçŻőïijŇåźűåřĘéĆčäžŻèČ¡åd’§åŇźéĚ ǻLřèŁĆçĆźæİČéĞ çŻÿåŁăïijŇåĂijèűŁåd’ğçŽĎå¿ŮǻLĘèűŁéńŸïijŇå¿ŮǻLĘéńŸçŽĎèČIJåĞžãĂĆ

7. most_requested.go

èąĺçd’žåř¡åŔŕèČ¡çŽĎæŁŁäÿĂäÿłèŁĆçĆźçŽĎèţĎæžŘåĚ́LçŤĺåőŇïijŇè£ŹäÿłåŠŇ
→˓least_requested çŻÿåŔ ïijŇäžŇèĂĚäÿ èČ¡åŘŇæŮűä¡£çŤĺãĂĆ

8. node_label.go
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æăźæ őèŁĆçĆźæŸŕåŘęæŃěæIJL’æăĞç ¿ïijŇäÿ åĚşå£ČæăĞç ¿æŸŕäżĂäź́LïijŇæİěèŕĎäijřǻLĘæŢřãĂĆ

9. image_locality.go

èąĺçd’žæăźæ őæżąèűşå¡ŞåL’ POD
→˓åŕźèśąéIJĂæśĆçŽĎåůšæIJL’éŢIJçŽĎä¡Şçğŕåd’ğåřŔäźŃåŠŇæİěéĂL’æŃl’èŁĆçĆźçŽĎãĂĆ

10. node_affinity.go

æăźæ ő POD åŕźèśąäÿ çŽĎ
→˓nodeselectorïijŇåŕźèŁĆçĆźè£ŻèąŇåŇźéĚ åžęæčĂæ§ěïijŇèČ¡åd’§ǽLŘåŁ§åŇźéĚ çŽĎæŢřéĞŔèűŁåd’ŽïijŇå¿ŮǻLĘåřśèűŁéńŸãĂĆ

17.7 17.6 éĂL’æŃl’åĞ¡æŢř

å¡ŞéĂŽè£ĞäijŸéĂL’çŽĎèŁĆçĆźæIJL’åd’ŽäÿłïijŇéĆčäźĹäżŐäÿ éŽŔæIJžéĂL’æŃl’äÿĂåŔř
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CHAPTER 18

å ĄåĚń éńŸçžğèřČåžęèő¿ç¡ő

èŁĆçĆźéĂL’æŃl’åŹĺïijŽnodeselectorãĂĄnodeName

èŁĆçĆźäžšåŠŇèřČåžęïijŽnodeAffinity

18.1 18.1 èŁĆçĆźéĂL’æŃl’åŹĺ

• ä¡£çŤĺ nodeselector æİěåřĘéćĎéĂL’èŇČåŻt’çijl’åřŔïijŇæšąæIJL’èćń nodeselector
éĂL’äÿ çŽĎèŁĆçĆźåřĘèćńéćĎéĂL’éŸűæőţæůŸæśř

apiVersion: v1
kind: Pod
metadata:

name: pod-schedule-demo
namespace: default
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
nodeSelector:

gpu: ok

• æ d’æŮűåęĆæd̄IJæšąæIJL’äżżä¡ŢäÿĂäÿłèŁĆçĆźæIJL’ gpu
è£ŹäÿłæăĞç ¿ïijŇéĆčäźĹè£Źäÿł POD çŽĎèřČåžęåřĘäijŽèćńæŇĆèţůïijŇPending
çŁűæĂĄïijŇçŻt’åĹřæżąèűşæİąäżű
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kubectl label nodes node2 gpu=ok --overwrite

• æ§ěçIJŃ POD èćńèřČåžęçŽĎèŁĆçĆźïijŇPOD åůšçżŔèćńèřČåžęåĹř node2 èŁĆçĆźäžĘ

kubectl get pods -o wide

18.2 18.2 åŕźèŁĆçĆźçŽĎäžšåŠŇæĂğ

äžšåŠŇæĂğåőŽäźL’ïijŇèŕęèğĄïijŽkubectl explain pods.spec.affinity.nodeAffinity

• POD åŕźèŁĆçĆźäžšåŠŇæĂğåőŽäźL’

nodeAffinity <Object> #
→˓POD åŕź node èŁĆçĆźçŽĎäžšåŠŇæĂğ
preferredDuringSchedulingIgnoredDuringExecution <[]Object> #

→˓è¡ŕäžšåŠŇæĂğèęĄæśĆïijŇåř¡éĞŔæżąèűşäžšåŠŇæĂğ
preference <Object> #

→˓äžšåŠŇçŽĎèŁĆçĆźåŕźèśą
matchExpressions <[]Object> #

→˓æ§ěæL’¿èąĺè¿¿åijŔ
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
matchFields <[]Object> #

→˓æ§ěæL’¿å Ůæőţ
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
weight <integer> #

→˓æİČéĞ 1 - 100
requiredDuringSchedulingIgnoredDuringExecution <Object> #

→˓çąňäžšåŠŇæĂğèęĄæśĆïijŇäÿ æżąèűşǻLŹ Pending
nodeSelectorTerms <[]Object> #

→˓éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ
matchExpressions <[]Object> #

→˓éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
(continues on next page)
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(continued from previous page)

matchFields <[]Object> #
→˓æ§ěæL’¿å Ůæőţ

key <string> #
→˓æăĞç ¿

operator <string> #
→˓æŞ ä¡IJïijŽæŕŤè¿Č

values <[]string> #
→˓åĂij

• çd’žä¿ŃéĚ ç¡ő

apiVersion: v1
kind: Pod
metadata:

name: pod-nodeaffinity1-demo
namespace: default
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
affinity:

nodeAffinity:
requiredDuringSchedulingIgnoredDuringExecution: #

→˓çąňäžšåŠŇæĂğèęĄæśĆïijŇäÿ æżąèűşåřś Pending
nodeSelectorTerms:
- matchExpressions:
- key: zone

operator: In
values:
- foo
- bar

---
apiVersion: v1
kind: Pod
metadata:

name: pod-nodeaffinity2-demo
namespace: default
labels:

app: myapp
spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1
affinity:

nodeAffinity:
preferredDuringSchedulingIgnoredDuringExecution: #

→˓è¡ŕäžšåŠŇæĂğèęĄæśĆïijŇäÿ æżąèűşäź§åŔŕäżěåŕźåĞŚ (continues on next page)
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KaliArch’s awesome-kubernetes-notes, Release 1.0.0

(continued from previous page)

- preference:
matchExpressions:
- key: zone

operator: In
values:
- foo
- bar

weight: 50

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods

NAME READY STATUS RESTARTS AGE
pod-nodeaffinity1-demo 0/1 Pending 0 6m16s #
→˓çąňäžšåŠŇæĂğèęĄæśĆïijŇæšąæIJL’åřśç L’å¿Ě
pod-nodeaffinity2-demo 1/1 Running 0 7s #
→˓è¡ŕäžšåŠŇæĂğèęĄæśĆïijŇæšąæIJL’åŘ́LéĂĆäÿżæIJžäź§åŔŕäżěåĞŚåŠŇ

18.3 18.3 åŕź POD çŽĎäžšåŠŇæĂğ

POD åŠŇ POD åĞžäžŐéńŸæŢĹçŽĎéĂŽä£ąè£Źçğ éIJĂæśĆïijŇæL’ĂäżěéIJĂèęĄåřĘ
POD åŠŇ POD çżĎçżĞåIJĺåŘŇäÿĂåŔřæIJžåŹĺïijŇåŘŇäÿĂäÿłæIJžæĹ£ïijŇä¿ŃåęĆïijŽLNMT
åęĆæd̄IJèČ¡è£ŘèąŇåIJĺåŘŇäÿĂäÿłäÿżæIJžäÿŁæŻt’åě¡ãĂĆ

1. æČşæŁŁäÿĂçżĎ POD è£ŘèąŇåIJĺäÿĂèţůïijŇä¡£çŤĺèŁĆçĆźäžšåŠŇæĂğåřśåŔŕäżěåőd̄çŐřïijŇäÿžäžĘè¿¿æĹŘè£ŹäÿłçŻőçŽĎïijŇæĹŚäżňéIJĂèęĄïijŽæŁŁèŁĆçĆźæăĞç ¿çš¿å£ČçijŰæŐŠïijŇåÿŇæIJŻåIJĺäÿĂèţůè£ŘèąŇçŽĎ
PODïijŇåřśä¡£çŤĺåŘŇäÿĂçżĎæăĞç ¿éĂL’æŃl’åŹĺæİěéĂL’æŃl’èŁĆçĆźïijŇè£Źçğ æŰźåijŔéIJĂèęĄçőąçŘĘèŁĆçĆźæăĞç ¿åŠŇ
POD äžšåŠŇæĂğæL’ èČ¡åĄŽåĹřãĂĆ

2. æČşæŁŁäÿĂçżĎ POD è£ŘèąŇåIJĺäÿĂèţůïijŇä¡£çŤĺ POD
äžšåŠŇæĂğïijŇæĹŚäżňåŔŕäżěèő¿ç¡ő POD åŕźæ§Řäÿł POD
çŽĎäžšåŠŇæĂğïijŇéĆčäźĹæŕŤåęĆïijŽLNMTïijŇéĆčäźĹ MySQL
åŠŇ Tomcat åŔŕäżěèő¿ç¡őäÿžæŻt’åŁăäžšåŠŇ Ngninx
æL’ĂåIJĺçŽĎäÿżæIJžæĹŰæIJžæ§IJïijŇæL’Ăäżěå£ĚéążæIJL’äÿłåL’ æŔŘåřśæŸŕ POD
åŠŇ POD æĂŐäźĹæL’ æŸŕæIJĂè£ŚçŽĎïijŇè£ŹäÿłæăĞåĞĘæŸŕäżĂäźĹïijŇäź§åřśæŸŕäżĂäźĹæŸŕåŘŇäÿĂä¡ ç¡őïijŇæĂŐäźĹæL’ èČ¡ç§ěéĄŞ
node åŠŇ node æŸŕåIJĺäÿĂäÿłæIJžæ§IJãĂĆ

æL’ĂäżěåŔŕäżěäÿžåŘŇäÿĂäÿłæIJžæ§IJçŽĎ node èŁĆçĆźæL’ŞäÿŁçŻÿåŘŇçŽĎæăĞç ¿ãĂĆ

3. MySQL åŠŇ Tomcat äÿĂåőŽäÿ èČ¡åŠŇ Nginx è£ŘèąŇåIJĺäÿĂèţůïijŇè£ŹåřśæŸŕåŔ äžšåŠŇæĂğãĂĆ

• POD åŕźåĚűäżŰ POD çŽĎäžšåŠŇæĂğïijŇèŕęèğĄïijŽkubectl explain
pods.spec.affinity.podAffinity

podAffinity <Object> #
→˓POD åŕźåĚűäżŰ POD çŽĎäžšåŠŇæĂğ
preferredDuringSchedulingIgnoredDuringExecution <[]Object> #

→˓è¡ŕæĂğäžšåŠŇæĂğïijŇåř¡éĞŔæżąèűşäžšåŠŇæĂğ
podAffinityTerm <Object> #

→˓äžšåŠŇçŽĎ POD åŕźèśą
(continues on next page)
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labelSelector <Object> #
→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ

matchExpressions <[]Object> #
→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąïijŇéĂL’ POD æăĞç ¿

key <string> #
→˓æăĞç ¿

operator <string> #
→˓æŞ ä¡IJïijŽæŕŤè¿Č

values <[]string> #
→˓åĂij

matchLabels <map[string]string> #
→˓éŻĘåŘ́LæăĞç ¿éĂL’æŃl’åŹĺ

namespaces <[]string> #
→˓åŘ çğřçl’žéŮt’çŽĎǻLŮèąĺ

topologyKey <string> #
→˓äžšåŠŇǻLd’æŰ æİąäżű

weight <integer> #
→˓æİČéĞ 1 - 100
requiredDuringSchedulingIgnoredDuringExecution <[]Object> #

→˓çąňæĂğäžšåŠŇæĂğïijŇäÿ æżąèűşǻLŹ Pending
labelSelector <Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ
matchExpressions <[]Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąïijŇéĂL’ POD æăĞç ¿
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
matchLabels <map[string]string> #

→˓éŻĘåŘ́LæăĞç ¿éĂL’æŃl’åŹĺ
namespaces <[]string> #

→˓åŘ çğřçl’žéŮt’çŽĎǻLŮèąĺ
topologyKey <string> #

→˓äžšåŠŇǻLd’æŰ æİąäżű

• çd’žä¿ŃéĚ ç¡ő

apiVersion: v1
kind: Pod
metadata:

name: pod1
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:

(continues on next page)
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- name: myapp
image: ikubernetes/myapp:v1

---
apiVersion: v1
kind: Pod
metadata:
name: pod2
namespace: default
labels:

app: db
tier: db

spec:
containers:
- name: busybox

image: busybox:latest
imagePullPolicy: IfNotPresent
command:
- "sh"
- "-c"
- "sleep 3600"

affinity:
podAffinity:

requiredDuringSchedulingIgnoredDuringExecution: #
→˓çąňäžšåŠŇæĂğèęĄæśĆïijŇäÿ æżąèűşçŽĎ Pending

- labelSelector:
matchExpressions:
- key: app

operator: In
values:
- myapp

topologyKey: kubernetes.io/hostname #
→˓äžšåŠŇæĂğçŽĎä¿İæ őäÿžåŘŇäÿĂäÿłäÿżæIJžåŘ ǻLŹäžšåŠŇ

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -o wide

NAME READY STATUS RESTARTS AGE IP NODE
→˓NOMINATED NODE READINESS GATES
pod1 1/1 Running 0 3m33s 10.244.2.4 node3
→˓<none> <none>
pod2 1/1 Running 0 3m33s 10.244.2.5 node3
→˓<none> <none>

18.4 18.4 åŕź POD çŽĎåŔ äžšåŠŇæĂğ

• POD åŕźåĚűäżŰ POD çŽĎåŔ äžšåŠŇæĂğïijŇèŕęèğĄïijŽkubectl explain
pods.spec.affinity.podAntiAffinity
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podAntiAffinity <Object> #
→˓POD åŕźåĚűäżŰ POD çŽĎåŔ äžšåŠŇæĂğ
preferredDuringSchedulingIgnoredDuringExecution <[]Object> #

→˓è¡ŕæĂğåŔ äžšåŠŇæĂğïijŇåř¡éĞŔæżąèűşäžšåŠŇæĂğ
podAffinityTerm <Object> #

→˓åŔ äžšåŠŇçŽĎ POD åŕźèśą
labelSelector <Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ
matchExpressions <[]Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąïijŇéĂL’ POD æăĞç ¿
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
matchLabels <map[string]string> #

→˓éŻĘåŘ́LæăĞç ¿éĂL’æŃl’åŹĺ
namespaces <[]string> #

→˓åŘ çğřçl’žéŮt’çŽĎǻLŮèąĺ
topologyKey <string> #

→˓äžšåŠŇǻLd’æŰ æİąäżű
weight <integer> #

→˓æİČéĞ 1 - 100
requiredDuringSchedulingIgnoredDuringExecution <[]Object> #

→˓çąňæĂğåŔ äžšåŠŇæĂğïijŇäÿ æżąèűşǻLŹ Pending
labelSelector <Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąǻLŮèąĺ
matchExpressions <[]Object> #

→˓æăĞç ¿éĂL’æŃl’åŹĺåŕźèśąïijŇéĂL’ POD æăĞç ¿
key <string> #

→˓æăĞç ¿
operator <string> #

→˓æŞ ä¡IJïijŽæŕŤè¿Č
values <[]string> #

→˓åĂij
matchLabels <map[string]string> #

→˓éŻĘåŘ́LæăĞç ¿éĂL’æŃl’åŹĺ
namespaces <[]string> #

→˓åŘ çğřçl’žéŮt’çŽĎǻLŮèąĺ
topologyKey <string> #

→˓äžšåŠŇǻLd’æŰ æİąäżű

• éĚ ç¡őæÿĚå Ţ

apiVersion: v1
kind: Pod
metadata:

name: pod3
namespace: default

(continues on next page)
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labels:
app: myapp
tier: frontend

spec:
containers:
- name: myapp

image: ikubernetes/myapp:v1

---
apiVersion: v1
kind: Pod
metadata:
name: pod4
namespace: default
labels:

app: db
tier: db

spec:
containers:
- name: busybox

image: busybox:latest
imagePullPolicy: IfNotPresent
command:
- "sh"
- "-c"
- "sleep 3600"

affinity:
podAntiAffinity:

requiredDuringSchedulingIgnoredDuringExecution: #
→˓çąňäžšåŠŇæĂğèęĄæśĆïijŇäÿ æżąèűşçŽĎ Pending

- labelSelector:
matchExpressions:
- key: app

operator: In
values:
- myapp

topologyKey: kubernetes.io/hostname #
→˓åŔ äžšåŠŇæĂğçŽĎä¿İæ őäÿžåŘŇäÿĂäÿłäÿżæIJžåŘ

18.5 18.5 node æśąçĆź

æśąçĆźåŔłçŤĺåIJĺ node äÿŁçŽĎéŤőåĂijåśd̄æĂğïijĹn-
odes.spec.taintsïijL’ïijŇåőČçŽĎä¡IJçŤĺæŸŕæŃŠçżİäÿ èČ¡åőźå£ è£ŹäžŻæśąçĆźçŽĎ POD
è£ŘèąŇçŽĎïijŇåŻăæ d’éIJĂèęĄåIJĺ POD äÿŁåőŽäźL’åőźå£ åžęïijĹpods.spec.tolerationsïijL’ïijŇåőČäź§æŸŕéŤőåĂijæŢřæ őïijŇæŸŕäÿĂäÿłåĹŮèąĺïijŇèąĺçd’ž
POD åŔŕäżěåőźå£ çŽĎæśąçĆźåĹŮèąĺãĂĆ

äÿĂäÿł POD èČ¡äÿ èČ¡è£ŘèąŇåIJĺäÿĂäÿłèŁĆçĆźäÿŁïijŇåřśæŸŕ pods.spec.tolerations
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åĹŮèąĺäÿ æŸŕåŘęåŇĚæŃňäžĘ nodes.spec.taints äÿ çŽĎæŢřæ őãĂĆ

• node æśąçĆźæÿĚå ŢæăijåijŔïijŇèŕęèğĄïijŽkubectl explain node.spec.taints

taints <[]Object> # æśąçĆźåŕźèśąǻLŮèąĺ
effect <string> # å¡Ş POD

→˓äÿ èČ¡åőźå£ è£ŹäÿłæśąçĆźçŽĎæŮűåĂŹïijŇèęĄéĞĞåŔŰçŽĎèąŇäÿžïijŇäź§åřśæŸŕæŐŠæŰěäÿ åőźå£ æśąçĆźçŽĎ
→˓POD

NoSchedule #
→˓å¡śåŞ èřČåžęè£ĞçĺŃïijŇä¡ĘæŸŕåůšçżŔèřČåžęåőŇǽLŘ POD æŮăå¡śåŞ

PreferNoSchedule #
→˓å¡śåŞ èřČåžęè£ĞçĺŃïijŇåřİèŕŢél’śéĂŘèřČåžęåůšçżŔåőŇǽLŘçŽĎä¡Ęäÿ åőźå£ æŰřæśąçĆźçŽĎ
→˓POD

NoExecute #
→˓æŰřåćd̄çŽĎæśąçĆźïijŇå¡śåŞ æŰřçŽĎèřČåžęè£ĞçĺŃïijŇäÿŤåijžåŁŻél’śéĂŘèřČåžęåůšçżŔåőŇǽLŘçŽĎä¡Ęäÿ åőźå£ æŰřæśąçĆźçŽĎ
→˓POD
key <string> # éŤő
timeAdded <string> #
value <string> # åĂij

• çżŹ node æL’ŞäÿŁæśąçĆźïijŇéŤőäÿž node-type åĂijäÿž productionïijŇæśąçĆźåŁĺä¡IJ

kubectl taint node node2 node-type=production:NoSchedule

• åĹăéŹd’ node äÿŁçŽĎäÿĂäÿłæśąçĆź

kubectl taint node node2 node-type-

• æţŃèŕŢæÿĚå Ţ

apiVersion: apps/v1
kind: Deployment
metadata:

name: myapp-deploy
namespace: default

spec:
replicas: 4
selector:

matchLabels:
app: myapp
release: canary

template:
metadata:

labels:
app: myapp
release: canary

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v2
ports:

(continues on next page)
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- name: http
containerPort: 80

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -o wideïijŇåŻăäÿž POD æšąæIJL’åőŽäźL’åőźå£
node2 çŽĎæśąçĆź

NAME READY STATUS RESTARTS AGE
→˓IP NODE NOMINATED NODE READINESS GATES
myapp-deploy-675558bfc5-4x5cf 1/1 Running 0 9s
→˓10.244.2.13 node3 <none> <none>
myapp-deploy-675558bfc5-58f2s 1/1 Running 0 9s
→˓10.244.2.10 node3 <none> <none>
myapp-deploy-675558bfc5-gz4kv 1/1 Running 0 9s
→˓10.244.2.12 node3 <none> <none>
myapp-deploy-675558bfc5-hlxdd 1/1 Running 0 9s
→˓10.244.2.11 node3 <none> <none>

• æ d’æŮűçżŹ node3 äź§æL’ŞäÿŁæśąçĆźïijŇåźűél’śéĂŘåŐ§æIJL’çŽĎ POD

kubectl taint node node3 node-type=dev:NoExecute

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -o wideïijŇåŻăäÿž node3
æŰřåćd̄çŽĎæśąçĆźél’śéĂŘäžĘäÿ èČ¡åőźå£ æśąçĆźçŽĎ POD ïijŇæL’Ăäżě POD
èćńæŇĆèţů

NAME READY STATUS RESTARTS AGE
→˓IP NODE NOMINATED NODE READINESS GATES
myapp-deploy-675558bfc5-22wpj 0/1 Pending 0 10s
→˓<none> <none> <none> <none>
myapp-deploy-675558bfc5-lctv5 0/1 Pending 0 14s
→˓<none> <none> <none> <none>
myapp-deploy-675558bfc5-m5qdh 0/1 Pending 0 15s
→˓<none> <none> <none> <none>
myapp-deploy-675558bfc5-z8c4q 0/1 Pending 0 14s
→˓<none> <none> <none> <none>

18.6 18.6 POD æśąçĆźåőźå£

• POD åőźå£ åžęïijŇèŕęèğĄïijŽkubectl explain pods.spec.tolerations

tolerations <[]Object> # åőźå£ åžęåŕźèśą
effect <string> # èČ¡åŘęåőźå£ node

→˓äÿŁçŽĎæśąçĆźél’śéĂŘç ŰçŢěïijŇäÿžçl’žèąĺçd’žåőźå£ äżżä¡Ţél’śéĂŘç ŰçŢě
NoSchedule # èČ¡åőźå£ node æśąçĆźçŽĎ

→˓NoSchedule
PreferNoSchedule # èČ¡åőźå£ node æśąçĆźçŽĎ

→˓PreferNoSchedule
(continues on next page)
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NoExecute # èČ¡åőźå£ node æśąçĆźçŽĎ
→˓NoExecute
key <string> # æśąçĆźçŽĎéŤő
operator <string> # Exists

→˓æśąçĆźå ŸåIJĺäÿ çőąäżĂäź́LåĂijïijŇEqual æśąçĆźçŽĎåĂijå£Ěéążç L’åĂij
tolerationSeconds <integer> #

→˓åőźå£ æŮűéŮt’ïijŇå şåęĆæd̄IJèćńél’śéĂŘïijŇåŔŕäżěç L’åd’ŽäźĚåĘ èţřïijŇéżŸèőd’
→˓0 çğŠïijŇNoExecute ä¡£çŤĺ
value <string> # æśąçĆźçŽĎåĂij

• çżŹ node2 ãĂĄnode3 åĹĘåĹńæL’ŞæśąçĆź

kubectl taint node node2 node-type=production:NoSchedule
kubectl taint node node3 node-type=dev:NoExecute

• åőŽäźL’ POD æÿĚå ŢæŰĞäżűïijŇåőźå£ node äÿŁå ŸåIJĺ node-type åĂijäÿž dev
çŽĎæśąçĆźãĂĄæŐěåŔŮèćńél’śéĂŘãĂĆ

apiVersion: apps/v1
kind: Deployment
metadata:

name: myapp-deploy
namespace: default

spec:
replicas: 4
selector:

matchLabels:
app: myapp
release: canary

template:
metadata:

labels:
app: myapp
release: canary

spec:
containers:

- name: myapp
image: ikubernetes/myapp:v2
ports:

- name: http
containerPort: 80

tolerations:
- key: node-type
operator: Equal
value: dev
effect: NoExecute

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -o wideïijŇè£ŘèąŇåIJĺèĞłåůśåőźå£ çŽĎæśąçĆźçŽĎèŁĆçĆźäÿŁäžĘ
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NAME READY STATUS RESTARTS AGE
→˓IP NODE NOMINATED NODE READINESS GATES
myapp-deploy-97578cf74-5v2r6 1/1 Running 0 6m22s
→˓10.244.2.16 node3 <none> <none>
myapp-deploy-97578cf74-gbfj7 1/1 Running 0 6m22s
→˓10.244.2.14 node3 <none> <none>
myapp-deploy-97578cf74-l4lbv 1/1 Running 0 6m22s
→˓10.244.2.15 node3 <none> <none>
myapp-deploy-97578cf74-zvn8f 1/1 Running 0 6m20s
→˓10.244.2.17 node3 <none> <none>

• äÿžèŁĆçĆźåćd̄åŁăæŰřçŽĎæśąçĆźïijŇèő¿ç¡őél’śçęż POD

kubectl taint node node3 disk=hdd:NoExecute --overwrite

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -o wideïijŇPOD
äÿ èČ¡åőźå£ æŰřçŽĎæśąçĆźïijŇçżŞæd̄IJèćńél’śéĂŘ

NAME READY STATUS RESTARTS AGE
→˓IP NODE NOMINATED NODE READINESS GATES
myapp-deploy-97578cf74-84bfz 0/1 Pending 0 6s
→˓<none> <none> <none> <none>
myapp-deploy-97578cf74-fxk2d 0/1 Pending 0 5s
→˓<none> <none> <none> <none>
myapp-deploy-97578cf74-jp99j 0/1 Pending 0 6s
→˓<none> <none> <none> <none>
myapp-deploy-97578cf74-vdkbx 0/1 Pending 0 6s
→˓<none> <none> <none> <none>
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CHAPTER 19

å Ąäźİ åőźåŹĺèţĎæžŘéŹŘåĹű

èţůåğŃåĂij requests æIJĂä¡Őä£İéŽIJ

çżĹçżŞåĂij limits çąňéŹŘåĹű

• CPU

1 éćŮ CPU = 1000 millicores
0.5 éćŮ CPU = 500 m

• åĘĚå Ÿ

EiãĂĄPiãĂĄTiãĂĄGiãĂĄMiãĂĄKi

19.1 19.1 èţĎæžŘéŹŘåĹű

• æÿĚå ŢæăijåijŔïijŇèŕęèğĄïijŽkubectl explain pods.spec.containers.resources

resources <Object> # èţĎæžŘéŹŘǻLű
limits <map[string]string> # èţĎæžŘæIJĂéńŸéŹŘǻLű

cpu <string> # å Ţä¡ m
memory <string> # å Ţä¡ GiãĂĄMi

requests <map[string]string> # èţĎæžŘæIJĂä¡ŐèęĄæśĆ
cpu <string> # å Ţä¡ m
memory <string> # å Ţä¡ GiãĂĄMi

• æÿĚå Ţçd’žä¿ŃïijŇnode èŁĆçĆźçŽĎ CPU äÿž 12 æăÿå£ČïijŇcpu limits èő¿ç¡őäÿž
1000m äź§åřśæŸŕåĚĄèőÿ
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apiVersion: v1
kind: Pod
metadata:

name: pod-resources-demo
namespace: default
labels:

app: myapp
tier: frontend

spec:
containers:
- name: nginx

image: ikubernetes/stress-ng
command:
- "/usr/bin/stress-ng"
#- "-m 1" # äżěå Ţçž£çĺŃåŐŃæţŃåĘĚå Ÿ
- "-c 1" # äżěå Ţçž£çĺŃåŐŃæţŃCPU
- "--metrics-brief"
ports:
- name: http

containerPort: 80
- name: https

containerPort: 443
resources:

requests:
cpu: 1000m #

→˓åőČåĘşåőŽåIJĺéćĎéĂL’éŸűæőţæůŸæśřåŞłäžŻäÿżæIJž
memory: 512Mi

limits:
cpu: 1000m # èąĺçd’žéŹŘǻLűåőźåŹĺä¡£çŤĺ node

→˓èŁĆçĆźçŽĎäÿĂéćŮ
→˓CPUïijŇæŮăèőžåd’ŽåřŚè£ŻçĺŃïijŇåőČäżňæIJĂåd’ŽåŔłèČ¡å ăçŤĺ node
→˓èŁĆçĆźçŽĎåŔŕ CPU

memory: 512Mi

• æ§ěçIJŃçżŞæd̄IJ

Mem: 855392K used, 139916K free, 10188K shrd, 796K buff, 350368K
→˓cached
CPU0: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU1: 100% usr 0% sys 0% nic 0% idle 0% io 0% irq 0%
→˓sirq # å ăæżąäžĘäÿĂéćŮ CPU
CPU2: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU3: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU4: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU5: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq

(continues on next page)
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CPU6: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU7: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU8: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU9: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU10: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
CPU11: 0% usr 0% sys 0% nic 99% idle 0% io 0% irq 0%
→˓sirq
Load average: 0.84 0.50 0.40 3/485 11

PID PPID USER STAT VSZ %VSZ CPU %CPU COMMAND
6 1 root R 6888 1% 1 8% {stress-ng-cpu} /usr/

→˓bin/stress-ng -c 1 --metrics-brief
1 0 root S 6244 1% 10 0% /usr/bin/stress-ng -c

→˓1 --metrics-brief
7 0 root R 1504 0% 11 0% top

19.2 19.2 qos èt’ĺéĞŔçőąçŘĘ

• GuranteedW

æŕŔäÿłåőźåŹĺåŘŇæŮűèő¿ç¡őäžĘ CPU åŠŇåĘĚå ŸçŽĎ requests åŠŇ
→˓limitsïijŇèĂŇäÿŤ

cpu.limits = cpu.requests
memory.limits = memory.requests

éĆčäź́LåőČåřĘäijŸåĚ́LèćńèřČåžę

• Burstable

èĞşåřŚæIJL’äÿĂäÿłåőźåŹĺèő¿ç¡ő CPU ǽLŰåĘĚå ŸèţĎæžŘçŽĎ requests åśd̄æĂğ

éĆčäź́LåőČåřĘåĚůæIJL’äÿ ç L’äijŸåĚ́Lçžğ

• BestEffort

æšąæIJL’äżżä¡ŢäÿĂäÿłåőźåŹĺèő¿ç¡őäžĘ requests ǽLŰ limits åśd̄æĂğ

éĆčäź́LåőČåřĘåŔłæIJL’æIJĂä¡ŐäijŸåĚ́LçžğïijŇå¡ŞèţĎæžŘäÿ åd’§çŤĺçŽĎæŮűåĂŹïijŇè£ŹäÿłåőźåŹĺåŔŕèČ¡æIJĂåĚ́Lèćńçż́Læ ćïijŇäżěèĚ¿åĞžèţĎæžŘæİěïijŇäÿž
→˓Burstable åŠŇ Guranteed

• oom ç ŰçŢě

æIJĂåĚ́LæİĂæ żå ăçŤĺéĞŔåŠŇéIJĂæśĆéĞŔçŽĎæŕŤä¿Ńåd’ğçŽĎ
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CHAPTER 20

äžŇå Ą HeapSterçŻŚæŐğïijĹåž§åijČäÿ ïijL’

kubectl top æŸŕ k8s åĘĚç¡őæ§ěçIJŃ POD çŻŚæŐğä£ąæĄŕçŽĎåŚ¡äżd’ïijŇåőČæŸŕäżŐ
HeapSter äÿ åŔŰå¿ŮæŢřæ őïijŇèĂŇ HeapSter æŸŕè£ŘèąŇåIJĺ K8S
éŻĘç¿d’çžğåĹńçŽĎçŻŚæŐğè¡ŕäżűãĂĆ

kubectl æIJL’äÿĂäÿłåĘĚç¡őæŔŠäżűïijŇåŔń cAdvisor åőČçŤĺæİěæŤűéŻĘ node
èŁĆçĆźåŠŇèŁĆçĆźäÿŁçŽĎ POD äÿŁçŽĎèţĎæžŘä¡£çŤĺéĞŔïijŇHeapSter åŔŕäżěæŤűéŻĘ
cAdvisor åIJĺæŕŔäÿłèŁĆçĆźäÿŁéĞĞéŻĘçŽĎæŢřæ őïijŇè£ŹäžŻæŢřæ őæČşèęĄæŇĄçż å ŸåĆĺïijŇéĆčäźĹåřśå£ĚéążåřĘæŢřæ őæŤ¿åIJĺ
influx DB çŽĎæŢřæ őåžŞäÿ ïijŇçĎűåŘŐåŔŕäżěä¡£çŤĺ Grafana éĚ ç¡ő influx DB
äÿžæŢřæ őæžŘïijŇçĎűåŘŐåśŢçd’žãĂĆ

• heapster åőŸæŰźéąźçŻő

https://github.com/kubernetes-retired/heapster

20.1 20.1 åőL’èčĚ influx DB

influx DB æŸŕäÿĂäÿłæŮűåžŔæŢřæ őåžŞïijŇåőČéIJĂèęĄäÿĂäÿłæŇĄäźĚå ŸåĆĺæİěä£İå ŸæŢřæ őïijŇæL’ĂäżěèęĄæşĺæĎŔçŽĎæŸŕåIJĺåőČçŽĎæÿĚå ŢæŰĞäżűäÿ åžŤèŕěåřĘåőŸæŰźéżŸèőd’çŽĎ
emptyDir ä£őæŤźäÿžåĚůæIJL’æŇĄäźĚå ŸåĆĺèČ¡åŁŻçŽĎå ŸåĆĺå ůãĂĆ

• heapster/deploy/kube-config/influxdb/influxdb.yaml

apiVersion: apps/v1 # æ d’åd’Ďä£őæŤźäÿž apps/
→˓v1ïijŇçŤśäžŐä£őæŤźäžĘæ d’åd’ĎæL’Ăäżěè£ŸéIJĂèęĄä£őæŤźæăĞç ¿éĂL’æŃl’åŹĺ
kind: Deployment
metadata:

name: monitoring-influxdb
namespace: kube-system

spec:
(continues on next page)
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replicas: 1
selector: # æůżåŁăæăĞç ¿

matchLables: # æůżåŁăæăĞç ¿
task: monitoring # æůżåŁăæăĞç ¿
k8s-app: influxdb # æůżåŁăæăĞç ¿

template:
metadata:

labels:
task: monitoring
k8s-app: influxdb

spec:
containers:
- name: influxdb

image: k8s.gcr.io/heapster-influxdb-amd64:v1.5.2
volumeMounts:
- mountPath: /data
name: influxdb-storage

volumes:
- name: influxdb-storage

emptyDir: {} #
→˓æ d’åd’ĎåžŤèŕěä£őæŤźäÿžåĚůæIJL’æŇĄäźĚå ŸåĆĺèČ¡åŁŻçŽĎ
---
apiVersion: v1
kind: Service
metadata:

labels:
task: monitoring
# For use as a Cluster add-on (https://github.com/kubernetes/

→˓kubernetes/tree/master/cluster/addons)
# If you are NOT using this as an addon, you should comment out

→˓this line.
kubernetes.io/cluster-service: 'true'
kubernetes.io/name: monitoring-influxdb

name: monitoring-influxdb
namespace: kube-system

spec:
ports:
- port: 8086

targetPort: 8086
selector:

k8s-app: influxdb

• æ§ěçIJŃ service åŠŇ pod

$ kubectl get svc -n kube-system
NAME TYPE CLUSTER-IP EXTERNAL-IP
→˓PORT(S) AGE
kube-dns ClusterIP 10.96.0.10 <none>
→˓53/UDP,53/TCP,9153/TCP 9d

(continues on next page)
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kubernetes-dashboard NodePort 10.109.5.194 <none>
→˓443:30894/TCP 3d14h
monitoring-influxdb ClusterIP 10.104.173.236 <none>
→˓8086/TCP 18s

$ kubectl get pod -n kube-system
NAME READY STATUS RESTARTS
→˓ AGE
.....
monitoring-influxdb-866db5f944-d7rkd 1/1 Running 0
→˓ 69s

20.2 20.2 åőL’èčĚ HeapSter

• éęŰåĚĹåőL’èčĚ rbac çŽĎçŤĺæĹůïijŇheapster/deploy/kube-config/rbac/heapster-
rbac.yaml

kind: ClusterRoleBinding
apiVersion: rbac.authorization.k8s.io/v1beta1
metadata:

name: heapster
roleRef:

apiGroup: rbac.authorization.k8s.io
kind: ClusterRole
name: system:heapster

subjects:
- kind: ServiceAccount

name: heapster
namespace: kube-system

• åőL’èčĚ heapsterïijŇheapster/deploy/kube-config/influxdb/heapster.yaml

apiVersion: v1
kind: ServiceAccount
metadata:

name: heapster
namespace: kube-system

---
apiVersion: apps/v1 # ä£őæŤźæ d’åd’ĎçŽĎäÿž apps/
→˓v1ïijŇä£őæŤźæ d’åd’ĎäżěåŘŐè£ŸéIJĂèęĄæůżåŁă selector
kind: Deployment
metadata:

name: heapster
namespace: kube-system

spec:
replicas: 1
selector: # åŻăäÿžä£őæŤź api

→˓çL’́LæIJňæL’ĂäżěéIJĂèęĄæůżåŁă (continues on next page)
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matchLabels: # æůżåŁă
task: monitoring # æůżåŁă
k8s-app: heapster # æůżåŁă

template:
metadata:

labels:
task: monitoring
k8s-app: heapster

spec:
serviceAccountName: heapster
containers:
- name: heapster

image: k8s.gcr.io/heapster-amd64:v1.5.4
imagePullPolicy: IfNotPresent
command:
- /heapster
- --source=kubernetes:https://kubernetes.default
- --sink=influxdb:http://monitoring-influxdb.kube-system.

→˓svc:8086
---
apiVersion: v1
kind: Service
metadata:

labels:
task: monitoring
kubernetes.io/cluster-service: 'true'
kubernetes.io/name: Heapster

name: heapster
namespace: kube-system

spec:
ports:
- port: 80

targetPort: 8082
selector:

k8s-app: heapster

• æ§ěçIJŃçżŞæd̄IJïijŇkubectl get pods -n kube-system

NAME READY STATUS RESTARTS
→˓ AGE
...
heapster-5d4bf58946-6dmgf 1/1 Running 0
→˓ 113s
monitoring-influxdb-866db5f944-d7rkd 1/1 Running 0
→˓ 23m
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20.3 20.3 åőL’èčĚ Grafana

• åőL’èčĚ Grafana æÿĚå ŢïijŽheapster/deploy/kube-config/influxdb/grafana.yaml

apiVersion: apps/v1 # ä£őæŤźæ d’åd’Ďäÿž apps/v1
kind: Deployment
metadata:

name: monitoring-grafana
namespace: kube-system

spec:
replicas: 1
selector: # çŤśäžŐä£őæŤźäžĘ api

→˓çL’́LæIJňïijŇæL’Ăäżěåćd̄åŁăæ d’åd’Ď
matchLabels: # æăĞç ¿éĂL’æŃl’åŹĺ

task: monitoring # æăĞç ¿éĂL’æŃl’åŹĺ
k8s-app: grafana # æăĞç ¿éĂL’æŃl’åŹĺ

template:
metadata:

labels:
task: monitoring
k8s-app: grafana

spec:
containers:
- name: grafana

image: k8s.gcr.io/heapster-grafana-amd64:v5.0.4
ports:
- containerPort: 3000

protocol: TCP
volumeMounts:
- mountPath: /etc/ssl/certs

name: ca-certificates
readOnly: true

- mountPath: /var
name: grafana-storage

env:
- name: INFLUXDB_HOST

value: monitoring-influxdb
- name: GF_SERVER_HTTP_PORT

value: "3000"
- name: GF_AUTH_BASIC_ENABLED

value: "false"
- name: GF_AUTH_ANONYMOUS_ENABLED

value: "true"
- name: GF_AUTH_ANONYMOUS_ORG_ROLE

value: Admin
- name: GF_SERVER_ROOT_URL

value: /
volumes:
- name: ca-certificates

(continues on next page)
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hostPath:
path: /etc/ssl/certs # æşĺæĎŔéĚ ç¡ő ssl èŕĄäźę

- name: grafana-storage
emptyDir: {} # æşĺæĎŔéĚ ç¡őæŇĄäźĚå ŸåĆĺ

---
apiVersion: v1
kind: Service
metadata:

labels:
kubernetes.io/cluster-service: 'true'
kubernetes.io/name: monitoring-grafana

name: monitoring-grafana
namespace: kube-system

spec:
type: NodePort #

→˓åęĆæd̄IJéIJĂèęĄéĂŽè£Ğåd’ŰéČĺèő£éŮőåŔŕäżěæL’ŞåijĂïijŇåŔŕäżěåĚşéŮ
→˓heapster çŽĎæ d’éąź
ports:
- port: 80

targetPort: 3000
selector:

k8s-app: grafana
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CHAPTER 21

äžŇå ĄäÿĂ æŰřäÿĂäżčçŻŚæŐğæd̄űæd̄Ď

21.1 21.1 æăÿå£ČæŇĞæăĞæţĄæřt’çž£

çŤś kubeletãĂĄmetrics-server äżěåŔŁçŤś apiserver æŔŘä¿ŻçŽĎ api
çżĎæĹŘïijŻäÿżèęĄ CPUçt’ŕèőąä¡£çŤĺçŐĞãĂĄåĘĚå Ÿåőd̄æŮűä¡£çŤĺçŐĞãĂĄPOD
èţĎæžŘå ăçŤĺçŐĞåŔŁåőźåŹĺçŽĎçčĄçŻŸå ăçŤĺçŐĞãĂĆ

• metrics-serverïijĹæŰřäÿĂäżčçŽĎèţĎæžŘæŇĞæăĞèŐůåŔŰæŰźåijŔïijL’

åőČæŸŕäÿĂäÿł apiserver ïijŇåőČäżĚäżĚçŤĺäžŐæIJ åŁąäžŐæăÿå£ČæŇĞæăĞæIJ åŁąçŽĎïijŇåőČäÿ æŸŕ
k8s çŽĎçżĎæĹŘéČĺåĹĘïijŇäżĚäżĚæŸŕæL’ŸçőąåIJĺ k8s äźŃäÿŁ PODãĂĆ

k8s çŽĎ apiserver åŠŇ metrics-server çŽĎ apiserver
åL’ çńŕåžŤèŕěåŁăäÿĂäÿłäżčçŘĘæIJ åŁąåŹĺïijŇåőČåřśæŸŕäÿĂäÿłèĄŽåŘĹåŹĺïijŇæŁŁæİěèĞłåd’Žäÿłäÿ åŘŇçŽĎ
apiserver èĄŽåŘĹæĹŘäÿĂäÿłãĂĆåőČåřśæŸŕ kube-aggregatorïijŇçżŔè£ĞåőČèĄŽåŘĹåŘŐçŽĎ
api æĹŚäźĹåřĘéĂŽè£Ğ /apis/metrics.k8s.io/v1/beta1 æİěèŐůåŔŰãĂĆ

21.2 21.2çŻŚæŐğæţĄæřt’çž£

çŤĺäžŐäżŐçşżçż§æŤűéŻĘåŘĎçğ æŇĞæăĞæŢřæ őåźűæŔŘä¿ŻçżĹçńŕçŤĺæĹůãĂĄå ŸåĆĺçşżçż§äżěåŔŁ
HPAïijŇåőČåŇĚåŘńæăÿå£ČæŇĞæăĞåŠŇéİd̄æăÿå£ČæŇĞæăĞïijŇéİd̄æăÿå£ČæŇĞæăĞäÿ èČ¡èćń
k8s æL’ĂçŘĘèğčïijŇk8s-prometheus-adapter åřśæŸŕè¡ňæ ćäÿž k8s
æL’ĂçŘĘèğčæăijåijŔçŽĎäÿĂäÿłæŔŠäżű

• prometheus

CNCFäÿŃçŽĎçňňäžŇåd’ğéąźçŻőïijŇæŤűéŻĘåŘĎçğ çżt’åžęçŽĎæŇĞæăĞïijŇ

åőČæŤűéŻĘçŽĎä£ąæĄŕïijŇæİěåĘşåőŽæŸŕåŘęè£ŻèąŇ HPAïijĹèĞłåŁĺäijÿçijl’ïijL’
çŽĎäÿĂäÿłæăĞåĞĘ
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prometheus æŮćä¡IJäÿžçŻŚæŐğçşżçż§ä¡£çŤĺïijŇäź§ä¡IJäÿžçL’źæőŁæŇĞæăĞçŽĎæŔŘä¿ŻèĂĚæİěä¡£çŤĺïijŇä¡ĘæŸŕåęĆæd̄IJæČşèęĄä¡IJäÿžçL’źæőŁæŇĞæăĞæŔŘä¿ŻçżŹ
HPA è£ŹæăůçŽĎæIJžåĹűä¡£çŤĺïijŇéIJĂèęĄè¡ňæ ćæăijåijŔïijŇèĂŇè£Źäÿłè¡ňæ ćäÿžçL’źæőŁæŇĞæăĞçŽĎäÿĂäÿłæŔŠäżűåŔńïijŽk8s-
prometheus-adapterãĂĆ

21.3 21.3 åőL’èčĚ metrics-server

• åőŸæŰźäżŞåžŞïijŇè£ŹéĞŇæĹŚä¡£çŤĺçňňäÿĂäÿł

https://github.com/kubernetes-incubator/metrics-server/tree/master/
→˓deploy/1.8%2B # æŔŠäżűåőŸæŰźåIJřåİĂ
https://github.com/kubernetes/kubernetes/tree/master/cluster/addons/
→˓metrics-server # k8s åőŸæŰźæŔŠäżűçd’žä¿Ń

• åőL’èčĚéČĺç¡šçŻÿåĚşçŽĎæŰĞäżűïijŽ/tree/master/deploy/ïijŇä£őæŤź metrics-server-
deployment.yaml æŰĞäżű

containers:
- name: metrics-server

image: k8s.gcr.io/metrics-server-amd64:v0.3.1
imagePullPolicy: Always
args: # æůżåŁăåŔĆæŢř
- '--kubelet-preferred-address-types=InternalIP' #

→˓äÿ ä¡£çŤĺäÿżæIJžåŘ ïijŇä¡£çŤĺ IP
- '--kubelet-insecure-tls' #

→˓äÿ éłŇèŕĄåőćǽLůçńŕèŕĄäźę
volumeMounts:
- name: tmp-dir

mountPath: /tmp

$ kubectl apply -f ./

• æ§ěçIJŃ POD åŠŇ Service çŽĎåŘŕåŁĺæČĚåĘţ

$ kubectl get pods -n kube-system
$ kubectl get svc -n kube-system

• æ§ěçIJŃ API äÿ æŸŕåŘęå ŸåIJĺïijŇmetrics.k8s.io/v1beta1

$ kubectl api-versions

• éĂŽè£ĞæţŃèŕŢæŐěåŔčèŐůåŔŰçŻŚæŐğæŢřæ őïijŇkubectl proxy –port
8080ïijŇkubectl top äź§åŔŕäżěæ čåÿÿä¡£çŤĺäžĘ

$ curl http://127.0.0.1:8080/apis/metrics.k8s.io/v1beta1
$ kubectl top nodes
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21.4 21.4 åőL’èčĚ prometheus

• åůěä¡IJåŐ§çŘĘ

- prometheus éĂŽè£Ğ pull metrilcs æŇĞäżd’äżŐæŕŔäÿł Jobs/exporters
→˓æŃL’åŔŰæŢřæ ő
- åĚűäżŰçŽĎ short-lived jobs äź§åŔŕäżěéĂŽè£ĞåŘŚ pushgateway
→˓äÿżåŁĺåŔŚéĂĄæŢřæ őïijŇçŤś prometheus èćńåŁĺæŐěæŤű
- prometheus
→˓èĞłèžńåőd̄çŐřäžĘäÿĂäÿłæŮűéŮt’åžŔǻLŮæŢřæ őåžŞïijŇäijŽåřĘå¿ŮǻLřçŽĎæŢřæ őå ŸåĆĺǻLřåĚűäÿ
- åIJĺ k8s éIJĂèęĄä¡£çŤĺ service discovery
→˓æİěåŔŚçŐřæIJ åŁąåŔŰå¿ŮéIJĂèęĄçŻŚæŐğçŽĎçŻőæăĞ
- åŔŕäżěä¡£çŤĺ apiclientãĂĄwebuiãĂĄGrafanaãĂĄæİěåřĘ prometheus
→˓äÿ çŽĎæŢřæ őåśŢçd’žåĞžæİě
- å¡ŞéIJĂèęĄæŁěè ęçŽĎæŮűåĂŹè£ŸäijŽæŐĺéĂĄçżŹ alertmanager
→˓è£ŹäÿłçżĎäżűçŤśè£ŹäÿłçżĎäżűæİěåŔŚéĂĄæŁěè ę

• éČĺç¡šæŰĞäżű

https://github.com/kubernetes/kubernetes/tree/master/cluster/addons/
→˓prometheus
https://github.com/iKubernetes/k8s-prom

21.5 21.5 HPAåŚ¡äżd’èąŇæŰźåijŔ

• åĹŻåżž POD åŠŇ service

kubectl run myapp --image=ikubernetes/myapp:v1 --replicas=1 --
→˓requests='cpu=50m',memory='256Mi' --limits='cpu=50m,memory=256Mi'
→˓--labels='app=myapp' --expose --port=80

• åĹŻåżž HPA æŐğåĹűåŹĺ

kubectl autoscale deployment myapp --min=1 --max=8 --cpu-percent=60

• æ§ěçIJŃ HPA æŐğåĹűåŹĺïijŇkubectl get hpa

NAME REFERENCE TARGETS MINPODS MAXPODS REPLICAS
→˓AGE
myapp Deployment/myapp 0%/60% 1 8 1
→˓17s

• åijĂåğŃåŐŃåŁŻæţŃèŕŢ

ab -c 100 -n 5000000 http://172.16.100.102:32749/index.html

• æţŃèŕŢçżŞæd̄IJïijŇèĞłåŁĺæL’l’åőźçŤ§æŢĹ
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$ kubectl get hpa -w
NAME REFERENCE TARGETS MINPODS MAXPODS REPLICAS
→˓AGE
myapp Deployment/myapp 0%/60% 1 8 1
→˓7m35s
myapp Deployment/myapp 34%/60% 1 8 1
→˓9m58s
myapp Deployment/myapp 102%/60% 1 8 1
→˓ 11m
myapp Deployment/myapp 102%/60% 1 8 2
→˓ 11m
myapp Deployment/myapp 96%/60% 1 8 2
→˓ 12m
myapp Deployment/myapp 96%/60% 1 8 4
→˓ 12m
myapp Deployment/myapp 31%/60% 1 8 4
→˓ 13m
myapp Deployment/myapp 26%/60% 1 8 4
→˓ 14m
myapp Deployment/myapp 0%/60% 1 8 4
→˓ 15m
myapp Deployment/myapp 0%/60% 1 8 4
→˓ 17m
myapp Deployment/myapp 0%/60% 1 8 3
→˓ 18m

$ kubectl get pods
NAME READY STATUS RESTARTS AGE
myapp-64bf6764c5-45qwj 0/1 Terminating 0 7m1s
myapp-64bf6764c5-72crv 1/1 Running 0 20m
myapp-64bf6764c5-gmz6c 1/1 Running 0 8m1s

21.6 21.6 HPAæÿĚå Ţ

• æÿĚå ŢåőŽäźL’èŕęèğĄïijŽkubectl explain hpa.spec

maxReplicas <integer> #
→˓èĞłåŁĺäijÿçijl’çŽĎ POD æŢřéĞŔäÿŁéŹŘ
minReplicas <integer> #
→˓èĞłåŁĺäijÿçijl’çŽĎ POD æŢřéĞŔäÿŃéŹŘ
scaleTargetRef <Object> #
→˓åĚűäżŰçŽĎäijÿçijl’æŇĞæăĞ
apiVersion <string> # æŇĞæăĞ api

→˓çL’́LæIJň
kind <string> # æŇĞæăĞçśżåd̄Ń
name <string> # åŔŕçŤĺæŇĞæăĞ

targetCPUUtilizationPercentage <integer> # æăźæ őçŻőæăĞ
→˓åźşåİĞ CPU ǻLl’çŤĺçŐĞéŸ́LåĂijèŕĎäijřèĞłåŁĺäijÿçijl’
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• çd’žä¿ŃæÿĚå ŢïijŇåőČåőd̄çŐřäžĘåŕź myapp è£Źäÿł deployment æŐğåĹűåŹĺäÿŃçŽĎ
POD è£ŻèąŇèĞłåŁĺæL’l’åőź

apiVersion: autoscaling/v2beta1
kind: HorizontalPodAutoscaler
metadata:

name: myapp-hpa-v2
spec:

scaleTargetRef:
apiVersion: apps/v1
kind: Deployment
name: myapp

minReplicas: 1
maxReplicas: 10
metrics:
- type: Resource

resource:
name: cpu
targetAverageUtilization: 55

- type: Resource
resource:

name: memory
targetAverageValue: 50Mi
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CHAPTER 22

äžŇå ĄäžŇ K8SåŇĚçőąçŘĘåŹĺ

Helm æŸŕ Deis åijĂåŔŚçŽĎäÿĂäÿłçŤĺäžŐ Kubernetes
åžŤçŤĺçŽĎåŇĚçőąçŘĘåůěåĚůïijŇäÿżèęĄçŤĺæİěçőąçŘĘ ChartsãĂĆæIJL’çĆźçśżäijijäžŐ
Ubuntu äÿ çŽĎ APT æĹŰ CentOS äÿ çŽĎ YUMãĂĆ

Helm Chart æŸŕçŤĺæİěåřĄèčĚ Kubernetes åŐ§çŤ§åžŤçŤĺçĺŃåžŔçŽĎäÿĂçşżåĹŮ
YAML æŰĞäżűãĂĆåŔŕäżěåIJĺä¡ăéČĺç¡šåžŤçŤĺçŽĎæŮűåĂŹèĞłåőŽäźL’åžŤçŤĺçĺŃåžŔçŽĎäÿĂäžŻ
MetadataïijŇäżěä¿£äžŐåžŤçŤĺçĺŃåžŔçŽĎåĹĘåŔŚãĂĆ

åŕźäžŐåžŤçŤĺåŔŚåÿČèĂĚèĂŇèĺĂïijŇåŔŕäżěéĂŽè£Ğ Helm
æL’ŞåŇĚåžŤçŤĺãĂĄçőąçŘĘåžŤçŤĺä¿İèţŰåĚşçşżãĂĄçőąçŘĘåžŤçŤĺçL’ĹæIJňåźűåŔŚåÿČåžŤçŤĺåĹřè¡ŕäżűäżŞåžŞãĂĆ

åŕźäžŐä¡£çŤĺèĂĚèĂŇèĺĂïijŇä¡£çŤĺ Helm åŘŐäÿ çŤĺéIJĂèęĄçijŰåĘŹåd’ æİĆçŽĎåžŤçŤĺéČĺç¡šæŰĞäżűïijŇåŔŕäżěäżěçőĂå ŢçŽĎæŰźåijŔåIJĺ
Kubernetes äÿŁæ§ěæL’¿ãĂĄåőL’èčĚãĂĄå ĞçžğãĂĄåŻd̄æżŽãĂĄå ÿè¡¡åžŤçŤĺçĺŃåžŔãĂĆ

22.1 22.1 å§žçąĂæęĆå£ţ

• Helm

Helm æŸŕäÿĂäÿłåŚ¡äżd’èąŇäÿŃçŽĎåőćæĹůçńŕåůěåĚůãĂĆäÿżèęĄçŤĺäžŐ Kubernetes
åžŤçŤĺçĺŃåžŔ Chart çŽĎåĹŻåżžãĂĄæL’ŞåŇĚãĂĄåŔŚåÿČäżěåŔŁåĹŻåżžåŠŇçőąçŘĘæIJňåIJřåŠŇè£IJçĺŃçŽĎ
Chart äżŞåžŞãĂĆ

• Tiller

Tiller æŸŕ Helm çŽĎæIJ åŁąçńŕïijŇéČĺç¡šåIJĺ Kubernetes
éŻĘç¿d’äÿ ãĂĆTiller çŤĺäžŐæŐěæŤű Helm çŽĎèŕůæśĆïijŇåźűæăźæ ő
Chart çŤ§æĹŘ Kubernetes çŽĎéČĺç¡šæŰĞäżűïijĹHelm çğřäÿž Re-
leaseïijL’ïijŇçĎűåŘŐæŔŘäžd’çżŹ Kubernetes åĹŻåżžåžŤçŤĺãĂĆTiller è£ŸæŔŘä¿ŻäžĘ
Release çŽĎå ĞçžğãĂĄåĹăéŹd’ãĂĄåŻd̄æżŽç L’äÿĂçşżåĹŮåŁ§èČ¡ãĂĆ
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• Chart

Helm çŽĎè¡ŕäżűåŇĚïijŇéĞĞçŤĺ TAR æăijåijŔãĂĆçśżäijijäžŐ APT çŽĎ DEB
åŇĚæĹŰèĂĚ YUM çŽĎ RPM åŇĚïijŇåĚűåŇĚåŘńäžĘäÿĂçżĎåőŽäźL’ Kubernetes
èţĎæžŘçŻÿåĚşçŽĎ YAML æŰĞäżűãĂĆ

• Repoistory

Helm çŽĎè¡ŕäżűäżŞåžŞïijŇRepository æIJňèt’ĺäÿŁæŸŕäÿĂäÿł
Web æIJ åŁąåŹĺïijŇèŕěæIJ åŁąåŹĺä£İå ŸäžĘäÿĂçşżåĹŮçŽĎ Chart
è¡ŕäżűåŇĚäżěä¿ŻçŤĺæĹůäÿŃè¡¡ïijŇåźűäÿŤæŔŘä¿ŻäžĘäÿĂäÿłèŕě Repository çŽĎ Chart
åŇĚçŽĎæÿĚå ŢæŰĞäżűäżěä¿Żæ§ěèŕćïijŇHelm åŔŕäżěåŘŇæŮűçőąçŘĘåd’Žäÿłäÿ åŘŇçŽĎ
RepositoryãĂĆ

• Release

ä¡£çŤĺ helm install åŚ¡äżd’åIJĺ Kubernetes éŻĘç¿d’äÿ éČĺç¡šçŽĎ Chart çğřäÿž Re-
leaseãĂĆChart äÿŐ Release çŽĎåĚşçşżçśżäijijäžŐéİćåŘŚåŕźèśąäÿ çŽĎçśżäÿŐåőd̄ä¿ŃçŽĎåĚşçşżãĂĆ

22.2 22.2 Helm åůěä¡IJåŐ§çŘĘ

• Chart Install è£ĞçĺŃ

1. Helm äżŐæŇĞåőŽçŽĎçŻőå¡ŢǽLŰèĂĚ TAR æŰĞäżűäÿ èğčæd̄ŘåĞž Chart
→˓çżŞæd̄Ďä£ąæĄŕãĂĆ
2. Helm åřĘæŇĞåőŽçŽĎ Chart çżŞæd̄ĎåŠŇ Values ä£ąæĄŕéĂŽè£Ğ gRPC
→˓äijăéĂŠçżŹ TillerãĂĆ
3. Tiller æăźæ ő Chart åŠŇ Values çŤ§ǽLŘäÿĂäÿł ReleaseãĂĆ
4. Tiller åřĘ Release åŔŚéĂĄçżŹ Kubernetes çŤĺäžŐçŤ§ǽLŘ ReleaseãĂĆ

• Chart Update è£ĞçĺŃ

1. Helm äżŐæŇĞåőŽçŽĎçŻőå¡ŢǽLŰèĂĚ TAR æŰĞäżűäÿ èğčæd̄ŘåĞž Chart
→˓çżŞæd̄Ďä£ąæĄŕãĂĆ
2. Helm åřĘéIJĂèęĄæŻt’æŰřçŽĎ Release çŽĎåŘ çğřãĂĄChart çżŞæd̄ĎåŠŇ
→˓Values ä£ąæĄŕäijăéĂŠçżŹ TillerãĂĆ
3. Tiller çŤ§ǽLŘ Release åźűæŻt’æŰřæŇĞåőŽåŘ çğřçŽĎ Release çŽĎ
→˓HistoryãĂĆ
4. Tiller åřĘ Release åŔŚéĂĄçżŹ Kubernetes çŤĺäžŐæŻt’æŰř ReleaseãĂĆ

• Chart Rollback è£ĞçĺŃ

1. Helm åřĘèęĄåŻd̄æżŽçŽĎ Release çŽĎåŘ çğřäijăéĂŠçżŹ TillerãĂĆ
2. Tiller æăźæ ő Release çŽĎåŘ çğřæ§ěæL’¿ HistoryãĂĆ
3. Tiller äżŐ History äÿ èŐůåŔŰäÿŁäÿĂäÿł ReleaseãĂĆ
4. Tiller åřĘäÿŁäÿĂäÿł Release åŔŚéĂĄçżŹ Kubernetes
→˓çŤĺäžŐæŻ£æ ćå¡ŞåL’ ReleaseãĂĆ

• Chart åd’ĎçŘĘä¿İèţŰèŕt’æŸŐ
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Tiller åIJĺåd’ĎçŘĘ Chart æŮűïijŇçŻt’æŐěåřĘ Chart
→˓äżěåŔŁåĚűä¿İèţŰçŽĎæL’ĂæIJL’ Charts åŘ́LåźűäÿžäÿĂäÿł
→˓ReleaseïijŇåŘŇæŮűäijăéĂŠçżŹ KubernetesãĂĆ
åŻăæ d’ Tiller
→˓åźűäÿ èt’§èt’čçőąçŘĘä¿İèţŰäźŃéŮt’çŽĎåŘŕåŁĺéąžåžŔãĂĆChart
→˓äÿ çŽĎåžŤçŤĺéIJĂèęĄèČ¡åd’§èĞłèąŇåd’ĎçŘĘä¿İèţŰåĚşçşżãĂĆ

22.3 22.3 éČĺç¡š Helm

åőŸæŰź github åIJřåİĂïijŽhttps://github.com/helm/helm

• äÿŃè¡¡äžŇè£ŻåĹűçL’ĹæIJňïijŇèğčåŐŃåźűåőL’èčĚ helm

$ wget https://storage.googleapis.com/kubernetes-helm/helm-v2.13.1-
→˓linux-amd64.tar.gz
$ tar xf helm-v2.13.1-linux-amd64.tar.gz
$ mv helm /usr/local/bin/

• åĹİåğŃåŇŰ tiller æŮűåĂŹäijŽèĞłåŁĺèŕżåŔŰ ~/.kube
çŻőå¡ŢïijŇæL’ĂäżěéIJĂèęĄçąőä£İ config æŰĞäżűå ŸåIJĺåźűèőd’èŕĄæĹŘåŁ§

• tiller éĚ ç¡ő rbacïijŇæŰřåżž rbac-config.yamlïijŇåźűåžŤçŤĺ

https://github.com/helm/helm/blob/master/docs/rbac.md #
→˓åIJĺè£Źäÿłéąţéİćäÿ æL’¿ǻLř rbac-config.yaml

$ kubectl apply -f tiller-rbac.yaml

• åĹİåğŃåŇŰ tiller æŮűåĂŹäijŽèĞłåŁĺèŕżåŔŰ ~/.kube
çŻőå¡ŢïijŇæL’ĂäżěéIJĂèęĄçąőä£İ config æŰĞäżűå ŸåIJĺåźűèőd’èŕĄæĹŘåŁ§

$ helm init --service-account tiller

• æůżåŁă incubator æžŘ

$ helm repo add incubator https://aliacs-app-catalog.oss-cn-
→˓hangzhou.aliyuncs.com/charts-incubator/
$ helm repo update

• åőL’èčĚåőŇæĹŘïijŇæ§ěçIJŃçL’ĹæIJň

$ helm version

Client: &version.Version{SemVer:"v2.13.1", GitCommit:
→˓"618447cbf203d147601b4b9bd7f8c37a5d39fbb4", GitTreeState:"clean"}
Server: &version.Version{SemVer:"v2.9.1", GitCommit:
→˓"20adb27c7c5868466912eebdf6664e7390ebe710", GitTreeState:"clean"}

22.3. 22.3 éČĺç¡š Helm 157
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• helm åőŸæŰźåŔŕçŤĺçŽĎ chart äżŞåžŞ

http://hub.kubeapps.com/

• åŚ¡äżd’å§žæIJňä¡£çŤĺ

completion #
→˓äÿžæŇĞåőŽçŽĎshellçŤ§ǽLŘèĞłåŁĺåőŇǽLŘèĎŽæIJňïij́LbashǽLŰzshïijL’
create # ǻLŻåżžäÿĂäÿłåĚůæIJL’çżŹåőŽåŘ çğřçŽĎæŰř chart
delete # äżŐ Kubernetes ǻLăéŹd’æŇĞåőŽåŘ çğřçŽĎ release
dependency # çőąçŘĘ chart çŽĎä¿İèţŰåĚşçşż
fetch # äżŐå ŸåĆĺåžŞäÿŃè¡¡ chart
→˓åźűïij́LåŔŕéĂL’ïijL’åřĘåĚűèğčåŐŃçijl’ǻLřæIJňåIJřçŻőå¡Ţäÿ
get # äÿŃè¡¡äÿĂäÿłåŚ¡åŘ release
help # ǻLŮåĞžæL’ĂæIJL’åÿőåŁl’ä£ąæĄŕ
history # èŐůåŔŰ release åŐĘåŔš
home # æŸ¿çd’ž HELM_HOME çŽĎä¡ ç¡ő
init # åIJĺåőćǽLůçńŕåŠŇæIJ åŁąåŹĺäÿŁǻLİåğŃåŇŰHelm
inspect # æčĂæ§ě chart èŕęçżĘä£ąæĄŕ
install # åőL’èčĚ chart å Ÿæąč
lint # åŕź chart è£ŻèąŇèŕ æşŢæčĂæ§ě
list # releases ǻLŮèąĺ
package # åřĘ chart çŻőå¡ŢæL’ŞåŇĚǽLŘ chart æąčæą́L
plugin # æůżåŁăǻLŮèąĺǽLŰǻLăéŹd’ helm æŔŠäżű
repo # æůżåŁăǻLŮèąĺǻLăéŹd’æŻt’æŰřåŠŇçt’ćåijŢ chart å ŸåĆĺåžŞ
reset # äżŐéŻĘç¿d’äÿ å ÿè¡¡ Tiller
rollback # åřĘçL’́LæIJňåŻd̄æżŽǻLřäżěåL’ çŽĎçL’́LæIJň
search # åIJĺ chart å ŸåĆĺåžŞäÿ æŘIJçt’ćåĚşéŤőå Ů
serve # åŘŕåŁĺæIJňåIJřhttpç¡ŚçżIJæIJ åŁąåŹĺ
status # æŸ¿çd’žæŇĞåőŽ release çŽĎçŁűæĂĄ
template # æIJňåIJřæÿšæ§Şæĺąæİ£
test # æţŃèŕŢäÿĂäÿł release
upgrade # å ĞçžğäÿĂäÿł release
verify # éłŇèŕĄçżŹåőŽèůŕå¿ĎäÿŁçŽĎ chart
→˓æŸŕåŘęåůšç ¿åŘ äÿŤæIJL’æŢ́L
version # æL’Şå řåőćǽLůçńŕ/æIJ åŁąåŹĺçL’́LæIJňä£ąæĄŕ
dep # ǻLĘæd̄Ř Chart åźűäÿŃè¡¡ä¿İèţŰ

• æŇĞåőŽ values.yaml éČĺç¡šäÿĂäÿł chart

helm install --name els1 -f values.yaml stable/elasticsearch

• å ĞçžğäÿĂäÿł chart

helm upgrade --set mysqlRootPassword=passwd db-mysql stable/mysql

• åŻd̄æżŽäÿĂäÿł chart

helm rollback db-mysql 1

• åĹăéŹd’äÿĂäÿł release
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helm delete --purge db-mysql

• åŔłåŕźæĺąæİ£è£ŻèąŇæÿšæ§ŞçĎűåŘŐè¿ŞåĞžïijŇäÿ è£ŻèąŇåőL’èčĚ

helm install/upgrade xxx --dry-run --debug

22.4 22.4 ChartæŰĞäżűçżĎçżĞ

myapp/ # Chart çŻőå¡Ţ
âŤIJâŤĂâŤĂ charts # è£Źäÿł charts
→˓ä¿İèţŰçŽĎåĚűäżŰ chartsïijŇåğŃçż́LèćńåőL’èčĚ
âŤIJâŤĂâŤĂ Chart.yaml # æŔŔè£řè£Źäÿł Chart
→˓çŽĎçŻÿåĚşä£ąæĄŕãĂĄåŇĚæŃňåŘ å ŮãĂĄæŔŔè£řä£ąæĄŕãĂĄçL’́LæIJňç L’
âŤIJâŤĂâŤĂ templates # æĺąæİ£çŻőå¡Ţ
âŤĆ âŤIJâŤĂâŤĂ deployment.yaml # deployment
→˓æŐğǻLűåŹĺçŽĎ Go æĺąæİ£æŰĞäżű
âŤĆ âŤIJâŤĂâŤĂ _helpers.tpl # äżě _
→˓åijĂåd’t’çŽĎæŰĞäżűäÿ äijŽéČĺç¡šǻLř k8s
→˓äÿŁïijŇåŔŕçŤĺäžŐåőŽǻLűéĂŽçŤĺä£ąæĄŕ
âŤĆ âŤIJâŤĂâŤĂ ingress.yaml # ingress
→˓çŽĎæĺąæİ£æŰĞäżű
âŤĆ âŤIJâŤĂâŤĂ NOTES.txt # Chart
→˓éČĺç¡šǻLřéŻĘç¿d’åŘŐçŽĎäÿĂäžŻä£ąæĄŕïijŇä¿ŃåęĆïijŽåęĆä¡Ţä¡£çŤĺãĂĄǻLŮåĞžçijžçIJĄåĂij
âŤĆ âŤIJâŤĂâŤĂ service.yaml # service çŽĎ Go
→˓æĺąæİ£æŰĞäżű
âŤĆ âŤŤâŤĂâŤĂ tests
âŤĆ âŤŤâŤĂâŤĂ test-connection.yaml
âŤŤâŤĂâŤĂ values.yaml #
→˓æĺąæİ£çŽĎåĂijæŰĞäżűïijŇè£ŹäžŻåĂijäijŽåIJĺåőL’èčĚæŮűåžŤçŤĺǻLř GO
→˓æĺąæİ£çŤ§ǽLŘéČĺç¡šæŰĞäżű

22.5 22.5 ä¡£çŤĺ Helm + Ceph éČĺç¡š EFK

æIJňæŰĞä¡£çŤĺ K8S éŻĘç¿d’äÿŁè£ŘèąŇ EFKïijŇä¡£çŤĺ Ceph éŻĘç¿d’ä¡IJäÿž Elastic-
Search éŻĘç¿d’çŽĎæŇĄäźĚå ŸåĆĺãĂĆ

çŤĺåĹřç§ěèŕĘæIJL’ïijŽStorage ClassãĂĄPVCãĂĄHelmïijŇåŔęåd’ŰïijŇå¿Ĺåd’ŽæIJ åŁąéŢIJåČŔéIJĂèęĄç£żåćŹãĂĆ

helm install éŸżåąd̄è£ĞçĺŃäijŽäÿŃè¡¡éŢIJåČŔåŔŕèČ¡äijŽæŕŤè¿ČæĚćãĂĆ

helm éĞŇéİćæIJL’å¿Ĺåd’ŽåŔŕäżěåőŽåĹűçŽĎéąźçŻőïijŇè£ŹéĞŇæĹŚåřśäÿ åőŽåĹűäžĘïijŇåŔ æ čæĹŚçŽĎèţĎæžŘäź§åd’§çŤĺïijŇæĞŠå¿ŮèřČäžĘãĂĆ
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22.6 22.6 Storage Class

---
apiVersion: v1
kind: Secret
metadata:

name: ceph-admin-secret
namespace: kube-system

type: "kubernetes.io/rbd"
data:

# ceph auth get-key client.admin | base64
key: QVFER3U5TmMQNXQ4SlJBAAhHMGltdXZlNFZkUXAvN2tTZ1BENGc9PQ==

---
apiVersion: v1
kind: Secret
metadata:

name: ceph-secret
namespace: kube-system

type: "kubernetes.io/rbd"
data:

# ceph auth get-key client.kube | base64
key: QVFCcUM5VmNWVDdQCCCCWR1NUxFNfVKeTAiazdUWVhOa3N2UWc9PQ==

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

name: ceph-rbd
provisioner: ceph.com/rbd
reclaimPolicy: Retain
parameters:

monitors: 172.16.100.9:6789
pool: kube
adminId: admin
adminSecretName: ceph-admin-secret
adminSecretNamespace: kube-system
userId: kube
userSecretName: ceph-secret
userSecretNamespace: kube-system
fsType: ext4
imageFormat: "2"
imageFeatures: "layering"
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22.7 22.7 Helm Elasticsearch

• äÿŃè¡¡ elasticsearch çŽĎ StatfullSet çŽĎ chart

helm fetch stable/elasticsearch

• çijŰè¿Ś values.yamlïijŇä£őæŤź storageClass æŇĞåŘŚäÿŁéİćåĹŻåżžçŽĎ storageClass

storageClass: "ceph-rbd"

• ä¡£çŤĺ helm æŇĞåőŽ values.yaml éČĺç¡š elasticsearch

helm install --name els1 -f values.yaml stable/elasticsearch

• åőL’èčĚåŘŐæ§ěçIJŃïijŇèřČèŕŢçŻt’åĹřåĚĺéČĺåd’ĎäžŐ READY çŁűæĂĄ

$ kubectl get pods
NAME READY STATUS
→˓RESTARTS AGE
els1-elasticsearch-client-55696f5bdd-qczbf 1/1 Running 1
→˓ 78m
els1-elasticsearch-client-55696f5bdd-tdwdc 1/1 Running 1
→˓ 78m
els1-elasticsearch-data-0 1/1 Running 1
→˓ 78m
els1-elasticsearch-data-1 1/1 Running 1
→˓ 56m
els1-elasticsearch-master-0 1/1 Running 1
→˓ 78m
els1-elasticsearch-master-1 1/1 Running 1
→˓ 53m
els1-elasticsearch-master-2 1/1 Running 1
→˓ 52m
rbd-provisioner-9b8ffbcc-nxdjd 1/1 Running 2
→˓ 81m

• äź§åŔŕäżěä¡£çŤĺ helm åŚ¡äżd’æ§ěçIJŃ

$ helm status els1

LAST DEPLOYED: Sun May 12 16:28:56 2019
NAMESPACE: default
STATUS: DEPLOYED

RESOURCES:
==> v1/ConfigMap
NAME DATA AGE
els1-elasticsearch 4 88m
els1-elasticsearch-test 1 88m

(continues on next page)
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(continued from previous page)

==> v1/Pod(related)
NAME READY STATUS
→˓RESTARTS AGE
els1-elasticsearch-client-55696f5bdd-qczbf 1/1 Running 1
→˓ 88m
els1-elasticsearch-client-55696f5bdd-tdwdc 1/1 Running 1
→˓ 88m
els1-elasticsearch-data-0 1/1 Running 1
→˓ 88m
els1-elasticsearch-data-1 1/1 Running 1
→˓ 66m
els1-elasticsearch-master-0 1/1 Running 1
→˓ 88m
els1-elasticsearch-master-1 1/1 Running 1
→˓ 63m
els1-elasticsearch-master-2 1/1 Running 1
→˓ 62m

==> v1/Service
NAME TYPE CLUSTER-IP EXTERNAL-IP
→˓ PORT(S) AGE
els1-elasticsearch-client ClusterIP 10.98.197.185 <none>
→˓ 9200/TCP 88m
els1-elasticsearch-discovery ClusterIP None <none>
→˓ 9300/TCP 88m

==> v1/ServiceAccount
NAME SECRETS AGE
els1-elasticsearch-client 1 88m
els1-elasticsearch-data 1 88m
els1-elasticsearch-master 1 88m

==> v1beta1/Deployment
NAME READY UP-TO-DATE AVAILABLE AGE
els1-elasticsearch-client 2/2 2 2 88m

==> v1beta1/StatefulSet
NAME READY AGE
els1-elasticsearch-data 2/2 88m
els1-elasticsearch-master 3/3 88m

NOTES:
The elasticsearch cluster has been installed.

Elasticsearch can be accessed:

* Within your cluster, at the following DNS name at port 9200:

(continues on next page)
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(continued from previous page)

els1-elasticsearch-client.default.svc

* From outside the cluster, run these commands in the same shell:

export POD_NAME=$(kubectl get pods --namespace default -l
→˓"app=elasticsearch,component=client,release=els1" -o jsonpath="{.
→˓items[0].metadata.name}")

echo "Visit http://127.0.0.1:9200 to use Elasticsearch"
kubectl port-forward --namespace default $POD_NAME 9200:9200

• åŘŕåŁĺäÿĂäÿłäÿt’æŮűçŽĎåőźåŹĺïijŇèğčæd̄ŘéŻĘç¿d’åIJřåİĂïijŇæţŃèŕŢéŻĘç¿d’ä£ąæĄŕïijŇæ§ěçIJŃéŻĘç¿d’èŁĆçĆź

$ kubectl run cirros1 --rm -it --image=cirros -- /bin/sh

/ # nslookup els1-elasticsearch-client.default.svc
Server: 10.96.0.10
Address 1: 10.96.0.10 kube-dns.kube-system.svc.cluster.local

Name: els1-elasticsearch-client.default.svc
Address 1: 10.98.197.185 els1-elasticsearch-client.default.svc.
→˓cluster.local
/ # curl els1-elasticsearch-client.default.svc.cluster.local:9200/_
→˓cat/nodes
10.244.2.28 7 96 2 0.85 0.26 0.16 di - els1-elasticsearch-data-0
10.244.1.37 7 83 1 0.04 0.06 0.11 di - els1-elasticsearch-data-1
10.244.2.25 19 96 2 0.85 0.26 0.16 i - els1-elasticsearch-client-
→˓55696f5bdd-tdwdc
10.244.2.27 28 96 2 0.85 0.26 0.16 mi * els1-elasticsearch-master-2
10.244.1.39 19 83 1 0.04 0.06 0.11 i - els1-elasticsearch-client-
→˓55696f5bdd-qczbf
10.244.2.29 21 96 2 0.85 0.26 0.16 mi - els1-elasticsearch-master-1
10.244.1.38 23 83 1 0.04 0.06 0.11 mi - els1-elasticsearch-master-0

22.8 22.8 Helm fluentd-elasticsearch

• åőL’èčĚ kiwigrid æžŘ

helm repo add kiwigrid https://kiwigrid.github.io

• äÿŃè¡¡ fluentd-elasticsearch

helm fetch kiwigrid/fluentd-elasticsearch

• èŐůåŔŰéŻĘç¿d’åIJřåİĂ

els1-elasticsearch-client.default.svc.cluster.local:9200

• çijŰè¿Śä£őæŤź values.yamlïijŇæŇĞåőŽ elasticsearch éŻĘç¿d’çŽĎä¡ ç¡ő
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elasticsearch:
host: 'els1-elasticsearch-client.default.svc.cluster.local'
port: 9200

• ä£őæŤźåŕźæśąçĆźçŽĎåőźå£ çĺŃåžęïijŇä¡£åĚűåőźå£ Master
èŁĆçĆźçŽĎæśąçĆźïijŇäź§è£ŘèąŇåIJĺ Master èŁĆçĆźäÿŁæŤűéŻĘä£ąæĄŕ

tolerations:
- key: node-role.kubernetes.io/master

operator: Exists
effect: NoSchedule

• åęĆæd̄IJä¡£çŤĺ prometheus çŻŚæŐğåžŤèŕěæL’ŞåijĂ prometheusRole èğĎåĹŹ

podAnnotations:
prometheus.io/scrape: "true"
prometheus.io/port: "24231"

service:
type: ClusterIP
ports:

- name: "monitor-agent"
port: 24231

• ä¡£çŤĺ helm æŇĞåőŽ values.yaml éČĺç¡š fluentd-elasticsearch

helm install --name flu1 -f values.yaml kiwigrid/fluentd-
→˓elasticsearch

• æ§ěçIJŃçŁűæĂĄ flu1 è£Źäÿł helm æIJ åŁąçŽĎè£ŘèąŇçŁűæĂĄ

[root@master fluentd-elasticsearch]# helm status flu1
LAST DEPLOYED: Sun May 12 18:13:12 2019
NAMESPACE: default
STATUS: DEPLOYED

RESOURCES:
==> v1/ClusterRole
NAME AGE
flu1-fluentd-elasticsearch 17m

==> v1/ClusterRoleBinding
NAME AGE
flu1-fluentd-elasticsearch 17m

==> v1/ConfigMap
NAME DATA AGE
flu1-fluentd-elasticsearch 6 17m

==> v1/DaemonSet
(continues on next page)
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NAME DESIRED CURRENT READY UP-TO-DATE
→˓AVAILABLE NODE SELECTOR AGE
flu1-fluentd-elasticsearch 3 3 3 3 3
→˓ <none> 17m

==> v1/Pod(related)
NAME READY STATUS RESTARTS AGE
flu1-fluentd-elasticsearch-p49fc 1/1 Running 1 17m
flu1-fluentd-elasticsearch-q5b9k 1/1 Running 0 17m
flu1-fluentd-elasticsearch-swfvt 1/1 Running 0 17m

==> v1/Service
NAME TYPE CLUSTER-IP EXTERNAL-IP
→˓PORT(S) AGE
flu1-fluentd-elasticsearch ClusterIP 10.106.106.209 <none>
→˓24231/TCP 17m

==> v1/ServiceAccount
NAME SECRETS AGE
flu1-fluentd-elasticsearch 1 17m

NOTES:
1. To verify that Fluentd has started, run:

kubectl --namespace=default get pods -l "app.kubernetes.io/
→˓name=fluentd-elasticsearch,app.kubernetes.io/instance=flu1"

THIS APPLICATION CAPTURES ALL CONSOLE OUTPUT AND FORWARDS IT TO
→˓elasticsearch . Anything that might be identifying,
including things like IP addresses, container images, and object
→˓names will NOT be anonymized.
2. Get the application URL by running these commands:

export POD_NAME=$(kubectl get pods --namespace default -l "app.
→˓kubernetes.io/name=fluentd-elasticsearch,app.kubernetes.io/
→˓instance=flu1" -o jsonpath="{.items[0].metadata.name}")
echo "Visit http://127.0.0.1:8080 to use your application"
kubectl port-forward $POD_NAME 8080:80

• æŸŕåŘęçŤ§æĹŘäžĘçt’ćåijŢïijŇçŻt’æŐěä¡£çŤĺèő£éŮő elasticsearch çŽĎ RESTfull API
æŐěåŔčãĂĆ

$ kubectl run cirros1 --rm -it --image=cirros -- /bin/sh
/ # curl els1-elasticsearch-client.default.svc.cluster.local:9200/_
→˓cat/indices
green open logstash-2019.05.10 a2b-GyKsSLOZPqGKbCpyJw 5 1 158 0
→˓84.2kb 460b
green open logstash-2019.05.09 CwYylNhdRf-A5UELhrzHow 5 1 71418 0
→˓34.3mb 17.4mb

(continues on next page)
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green open logstash-2019.05.12 5qRFpV46RGG_bWC4xbsyVA 5 1 34496 0
→˓26.1mb 13.2mb

22.9 22.9 Helm kibana

• äÿŃè¡¡ stable/kibana

helm fetch stable/kibana

• çijŰè¿Ś values.yamlïijŇä£őæŤź elasticsearch æŇĞåŘŚ elasticsearch
éŻĘç¿d’çŽĎåIJřåİĂ

elasticsearch.hosts: http://els1-elasticsearch-client.default.svc.
→˓cluster.local:920

• ä£őæŤź service çŽĎåůěä¡IJæĺąåijŔïijŇä¡£å¿ŮåŔŕäżěäżŐéŻĘç¿d’åd’ŰéČĺèő£éŮő

service:
type: NodePort

• ä¡£çŤĺ helm æŇĞåőŽ values.yaml éČĺç¡š kibana

helm install --name kib1 -f values.yaml stable/kibana

• èŐůåŔŰ service çńŕåŔč

$ kubectl get svc
NAME TYPE CLUSTER-IP EXTERNAL-
→˓IP PORT(S) AGE
els1-elasticsearch-client ClusterIP 10.98.197.185 <none>
→˓ 9200/TCP 4h51m
els1-elasticsearch-discovery ClusterIP None <none>
→˓ 9300/TCP 4h51m
flu1-fluentd-elasticsearch ClusterIP 10.101.97.11 <none>
→˓ 24231/TCP 157m
kib1-kibana NodePort 10.103.7.215 <none>
→˓ 443:31537/TCP 6m50s
kubernetes ClusterIP 10.96.0.1 <none>
→˓ 443/TCP 3d4h

• çŤśäžŐ service åůěä¡IJåIJĺ NodePort æĺąåijŔäÿŃïijŇæL’ĂäżěåŔŕäżěåIJĺéŻĘç¿d’åd’ŰéČĺèő£éŮőäžĘ

172.16.100.6:31537
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äžŇå ĄäÿL’ ETCDèŕęèğč

23.1 23.1 ETCDæęĆè£ř

Etcd æŸŕ ä¡IJäÿžK8Så£Ěäÿ åŔŕåřŚçŽĎéŤőåĂijåĚČå ŸåĆĺçşżçż§ïijŇéIJĂèęĄè£ŻèąŇçşżçż§çŽĎå ęäźăæİěæŻt’åě¡çŽĎäžĘèğčK8SïijŇ

23.1.1 23.1.1 ETCDçőĂäżŃ

etcdæŸŕCoreOSåŻćéŸ§äžŐ2013åźt’6æIJĹåŔŚèţůçŽĎåijĂæžŘéąźçŻőïijŇåőČçŽĎçŻőæăĞæŸŕæd̄ĎåżžäÿĂäÿłéńŸåŔŕçŤĺçŽĎåĹĘåÿČåijŔéŤőåĂij(key-
value)æŢřæ őåžŞãĂĆetcdåĘĚéČĺéĞĞçŤĺraftå Ŕèőőä¡IJäÿžäÿĂèĞt’æĂğçőŮæşŢïijŇetcdå§žäžŐGoèŕ èĺĂåőd̄çŐřãĂĆ

23.1.2 23.1.2 åŔŚåśŢåŐĘåŔš
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23.1.3 23.1.3 ETCDçL’źçĆź

• çőĂå ŢïijŽåőL’èčĚéĚ ç¡őçőĂå ŢïijŇèĂŇäÿŤæŔŘä¿ŻäžĘHTTP
APIè£ŻèąŇäžd’äžŠïijŇä¡£çŤĺäź§å¿ĹçőĂå Ţ

• åőL’åĚĺïijŽæŤŕæŇĄSSLèŕĄäźęéłŇèŕĄ

• å£ńéĂ§ïijŽæăźæ őåőŸæŰźæŔŘä¿ŻçŽĎbenchmarkæŢřæ őïijŇå Ţåőd̄ä¿ŃæŤŕæŇĄæŕŔçğŠ2k+èŕżæŞ ä¡IJ

• åŔŕéİăïijŽéĞĞçŤĺraftçőŮæşŢïijŇåőd̄çŐřåĹĘåÿČåijŔçşżçż§æŢřæ őçŽĎåŔŕçŤĺæĂğåŠŇäÿĂèĞt’æĂğ

23.1.4 23.1.4 æęĆå£ţæIJŕèŕ

• RaftïijŽetcdæL’ĂéĞĞçŤĺçŽĎä£İèŕĄåĹĘåÿČåijŔçşżçż§åijžäÿĂèĞt’æĂğçŽĎçőŮæşŢãĂĆ

• NodeïijŽäÿĂäÿłRaftçŁűæĂĄæIJžåőd̄ä¿ŃãĂĆ

• MemberïijŽ äÿĂäÿłetcdåőd̄ä¿ŃãĂĆåőČçőąçŘĘçİĂäÿĂäÿłNodeïijŇåźűäÿŤåŔŕäżěäÿžåőćæĹůçńŕèŕůæśĆæŔŘä¿ŻæIJ åŁąãĂĆ

• ClusterïijŽçŤśåd’ŽäÿłMemberæd̄ĎæĹŘåŔŕäżěå ŔåŘŇåůěä¡IJçŽĎetcdéŻĘç¿d’ãĂĆ

• PeerïijŽåŕźåŘŇäÿĂäÿłetcdéŻĘç¿d’äÿ åŔęåd’ŰäÿĂäÿłMemberçŽĎçğřåŚijãĂĆ

• ClientïijŽ åŘŚetcdéŻĘç¿d’åŔŚéĂĄHTTPèŕůæśĆçŽĎåőćæĹůçńŕãĂĆ

• WALïijŽéćĎåĘŹåijŔæŮěå£ŮïijŇetcdçŤĺäžŐæŇĄäźĚåŇŰå ŸåĆĺçŽĎæŮěå£ŮæăijåijŔãĂĆ

• snapshotïijŽetcdéŸšæ ćWALæŰĞäżűè£Ğåd’ŽèĂŇèő¿ç¡őçŽĎå£ńçĚğïijŇå ŸåĆĺetcdæŢřæ őçŁűæĂĄãĂĆ

• ProxyïijŽetcdçŽĎäÿĂçğ æĺąåijŔïijŇäÿžetcdéŻĘç¿d’æŔŘä¿ŻåŔ åŘŚäżčçŘĘæIJ åŁąãĂĆ

• LeaderïijŽRaftçőŮæşŢäÿ éĂŽè£Ğçńd̄éĂL’èĂŇäžğçŤ§çŽĎåd’ĎçŘĘæL’ĂæIJL’æŢřæ őæŔŘäžd’çŽĎèŁĆçĆźãĂĆ

• FollowerïijŽçńd̄éĂL’åd’śèt’ěçŽĎèŁĆçĆźä¡IJäÿžRaftäÿ çŽĎäżŐåśd̄èŁĆçĆźïijŇäÿžçőŮæşŢæŔŘä¿ŻåijžäÿĂèĞt’æĂğä£İèŕĄãĂĆ

• CandidateïijŽå¡ŞFollowerèűĚè£ĞäÿĂåőŽæŮűéŮt’æŐěæŤűäÿ åĹřLeaderçŽĎå£ČèůşæŮűè¡ňåŔŸäÿžCandidateåijĂåğŃçńd̄éĂL’ãĂĆ

• TermïijŽæ§ŘäÿłèŁĆçĆźæĹŘäÿžLeaderåĹřäÿŃäÿĂæňąçńd̄éĂL’æŮűéŮt’ïijŇçğřäÿžäÿĂäÿłTermãĂĆ

• IndexïijŽæŢřæ őéąźçijŰåŔůãĂĆRaftäÿ éĂŽè£ĞTermåŠŇIndexæİěåőŽä¡ æŢřæ őãĂĆ

23.1.5 23.1.5 çŻÿåĚşåŐ§çŘĘ

23.1.5.1 æŢřæ őèŕżåĘŹéąžåžŔ

äÿžäžĘä£İèŕĄæŢřæ őçŽĎåijžäÿĂèĞt’æĂğïijŇetcdéŻĘç¿d’äÿ æL’ĂæIJL’çŽĎæŢřæ őæţĄåŘŚéČ¡æŸŕäÿĂäÿłæŰźåŘŚïijŇäżŐ
Leader ïijĹäÿżèŁĆçĆźïijL’æţĄåŘŚ FollowerïijŇäź§åřśæŸŕæL’ĂæIJL’ Follower
çŽĎæŢřæ őå£ĚéążäÿŐ Leader ä£İæŇĄäÿĂèĞt’ïijŇåęĆæd̄IJäÿ äÿĂèĞt’äijŽèćńèęĘçŻŰãĂĆ

çŤĺæĹůåŕźäžŐetcdéŻĘç¿d’æL’ĂæIJL’èŁĆçĆźè£ŻèąŇèŕżåĘŹ

• èŕżåŔŰïijŽçŤśäžŐéŻĘç¿d’æL’ĂæIJL’èŁĆçĆźæŢřæ őæŸŕåijžäÿĂèĞt’æĂğçŽĎïijŇèŕżåŔŰåŔŕäżěäżŐéŻĘç¿d’äÿ éŽŔä¿£åŞłäÿłèŁĆçĆźè£ŻèąŇèŕżåŔŰæŢřæ ő

• åĘŹåĚěïijŽetcdéŻĘç¿d’æIJL’leaderïijŇåęĆæd̄IJåĘŹåĚěå¿ĂleaderåĘŹåĚěïijŇåŔŕäżěçŻt’æŐěåĘŹåĚěïijŇçĎűåŘŐçĎűåŘŐLeaderèŁĆçĆźäijŽæŁŁåĘŹåĚěåĹĘåŔŚçżŹæL’ĂæIJL’FollowerïijŇåęĆæd̄IJå¿ĂfolloweråĘŹåĚěïijŇçĎűåŘŐLeaderèŁĆçĆźäijŽæŁŁåĘŹåĚěåĹĘåŔŚçżŹæL’ĂæIJL’Follower
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23.1.5.2 leaderéĂL’äÿ¿

åĄĞèő¿äÿL’äÿłèŁĆçĆźçŽĎéŻĘç¿d’ïijŇäÿL’äÿłèŁĆçĆźäÿŁåİĞè£ŘèąŇTimerïijĹæŕŔäÿłTimeræŇĄçż æŮűéŮt’æŸŕéŽŔæIJžçŽĎïijL’ïijŇRaftçőŮæşŢä¡£çŤĺéŽŔæIJžTimeræİěåĹİåğŃåŇŰLeaderéĂL’äÿ¿æţĄçĺŃïijŇçňňäÿĂäÿłèŁĆçĆźçŐĞåĚĹåőŇæĹŘäžĘTimerïijŇéŽŔåŘŐåőČåřśäijŽåŘŚåĚűäżŰäÿd’äÿłèŁĆçĆźåŔŚéĂĄæĹŘäÿžLeaderçŽĎèŕůæśĆïijŇåĚűäżŰèŁĆçĆźæŐěæŤűåĹřèŕůæśĆåŘŐäijŽäżěæŁŢçěĺåŻd̄åžŤçĎűåŘŐçňňäÿĂäÿłèŁĆçĆźèćńéĂL’äÿ¿äÿžLeaderãĂĆ

æĹŘäÿžLeaderåŘŐïijŇèŕěèŁĆçĆźäijŽäżěåŻžåőŽæŮűéŮt’éŮt’éŽŤåŘŚåĚűäżŰèŁĆçĆźåŔŚéĂĄéĂŽç§ěïijŇçąőä£İèĞłåůśäż æŸŕLeaderãĂĆæIJL’äžŻæČĚåĘţäÿŃå¡ŞFolloweräżňæŤűäÿ åĹřLeaderçŽĎéĂŽç§ěåŘŐïijŇæŕŤåęĆèŕt’LeaderèŁĆçĆźåőŢæIJžæĹŰèĂĚåd’śåŐżäžĘè£d̄æŐěïijŇåĚűäżŰèŁĆçĆźäijŽéĞ åd’ äźŃåL’ éĂL’äÿ¿è£ĞçĺŃéĂL’äÿ¿åĞžæŰřçŽĎLeaderãĂĆ

23.1.5.3 åĹd’æŰ æŢřæ őæŸŕåŘęåĘŹåĚě

etcdèőd’äÿžåĘŹåĚěèŕůæśĆèćńLeaderèŁĆçĆźåd’ĎçŘĘåźűåĹĘåŔŚçżŹäžĘåd’ŽæŢřèŁĆçĆźåŘŐïijŇåřśæŸŕäÿĂäÿłæĹŘåŁ§çŽĎåĘŹåĚěãĂĆéĆčäźĹåd’ŽåřŚèŁĆçĆźåęĆä¡ŢåĹd’åőŽåŚćïijŇåĄĞèő¿æĂżçżŞçĆźæŢřæŸŕNïijŇéĆčäźĹåd’ŽæŢřèŁĆçĆź
Quorum=N/2+1ãĂĆåĚşäžŐåęĆä¡ŢçąőåőŽetcdéŻĘç¿d’åžŤèŕěæIJL’åd’ŽåřŚäÿłèŁĆçĆźçŽĎéŮőéćŸïijŇäÿŁåŻ¿çŽĎåůęä¿ğçŽĎåŻ¿èąĺçżŹåĞžäžĘéŻĘç¿d’äÿ èŁĆçĆźæĂżæŢř(Instances)åŕźåžŤçŽĎQuorumæŢřéĞŔïijŇçŤĺInstancesåĞŔåŐżQuoromåřśæŸŕéŻĘç¿d’äÿ åőźéŤŹèŁĆçĆźïijĹåĚĄèőÿåĞžæŢĚéŽIJçŽĎèŁĆçĆźïijL’çŽĎæŢřéĞŔãĂĆ

æL’ĂäżěåIJĺéŻĘç¿d’äÿ æŐĺè ŘçŽĎæIJĂåřŚèŁĆçĆźæŢřéĞŔæŸŕ3äÿłïijŇåŻăäÿž1åŠŇ2äÿłèŁĆçĆźçŽĎåőźéŤŹèŁĆçĆźæŢřéČ¡æŸŕ0ïijŇäÿĂæŮęæIJL’äÿĂäÿłèŁĆçĆźåőŢæŐL’æŢt’äÿłéŻĘç¿d’åřśäÿ èČ¡æ čåÿÿåůěä¡IJäžĘãĂĆ

23.2 23.2 ETCDæd̄űæd̄ĎåŔŁèğčæd̄Ř

23.2.1 23.2.1 æd̄űæd̄ĎåŻ¿
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23.2.2 23.2.2 æd̄űæd̄Ďèğčæd̄Ř

äżŐ etcd çŽĎæd̄űæd̄ĎåŻ¿äÿ æĹŚäżňåŔŕäżěçIJŃåĹřïijŇetcd
äÿżèęĄåĹĘäÿžåŻŻäÿłéČĺåĹĘãĂĆ

• HTTP ServerïijŽçŤĺäžŐåd’ĎçŘĘçŤĺæĹůåŔŚéĂĄçŽĎ API èŕůæśĆäżěåŔŁåĚűåőČ etcd
èŁĆçĆźçŽĎåŘŇæ ěäÿŐå£Čèůşä£ąæĄŕèŕůæśĆãĂĆ

• StoreïijŽçŤĺäžŐåd’ĎçŘĘ etcd æŤŕæŇĄçŽĎåŘĎçśżåŁ§èČ¡çŽĎäžŃåŁąïijŇåŇĚæŃňæŢřæ őçt’ćåijŢãĂĄèŁĆçĆźçŁűæĂĄåŔŸæŻt’ãĂĄçŻŚæŐğäÿŐåŔ éęĹãĂĄäžŃäżűåd’ĎçŘĘäÿŐæL’ğèąŇç L’ç L’ïijŇæŸŕ
etcd åŕźçŤĺæĹůæŔŘä¿ŻçŽĎåd’ğåd’ŽæŢř API åŁ§èČ¡çŽĎåĚůä¡Şåőd̄çŐřãĂĆ

• RaftïijŽRaft åijžäÿĂèĞt’æĂğçőŮæşŢçŽĎåĚůä¡Şåőd̄çŐřïijŇæŸŕ etcd çŽĎæăÿå£ČãĂĆ

• WALïijŽWrite Ahead LogïijĹéćĎåĘŹåijŔæŮěå£ŮïijL’ïijŇæŸŕ etcd
çŽĎæŢřæ őå ŸåĆĺæŰźåijŔãĂĆéŹd’äžĘåIJĺåĘĚå Ÿäÿ å ŸæIJL’æL’ĂæIJL’æŢřæ őçŽĎçŁűæĂĄäżěåŔŁèŁĆçĆźçŽĎçt’ćåijŢäżěåd’ŰïijŇetcd
åřśéĂŽè£Ğ WAL è£ŻèąŇæŇĄäźĚåŇŰå ŸåĆĺãĂĆWAL
äÿ ïijŇæL’ĂæIJL’çŽĎæŢřæ őæŔŘäžd’åL’ éČ¡äijŽäžŃåĚĹèőřå¡ŢæŮěå£ŮãĂĆ

– Snapshot æŸŕäÿžäžĘéŸšæ ćæŢřæ őè£Ğåd’ŽèĂŇè£ŻèąŇçŽĎçŁűæĂĄå£ńçĚğïijŻ

– Entry èąĺçd’žå ŸåĆĺçŽĎåĚůä¡ŞæŮěå£ŮåĘĚåőźãĂĆ

éĂŽåÿÿïijŇäÿĂäÿłçŤĺæĹůçŽĎèŕůæśĆåŔŚéĂĄè£ĞæİěïijŇäijŽçżŔçŤś HTTP Server
è¡ňåŔŚçżŹ Store è£ŻèąŇåĚůä¡ŞçŽĎäžŃåŁąåd’ĎçŘĘïijŇåęĆæd̄IJæűL’åŔŁåĹřèŁĆçĆźçŽĎä£őæŤźïijŇåĹŹäžd’çżŹ
Raft æĺąåİŮè£ŻèąŇçŁűæĂĄçŽĎåŔŸæŻt’ãĂĄæŮěå£ŮçŽĎèőřå¡ŢïijŇçĎűåŘŐåĘ åŘŇæ ěçżŹåĹńçŽĎ
etcd èŁĆçĆźäżěçąőèőd’æŢřæ őæŔŘäžd’ïijŇæIJĂåŘŐè£ŻèąŇæŢřæ őçŽĎæŔŘäžd’ïijŇåĘ æňąåŘŇæ ěãĂĆ

23.3 23.3 åžŤçŤĺåIJžæŹŕ

23.3.1 23.3.1 æIJ åŁąæşĺåĘŇåŔŚçŐř

• åL’ åŘŐçńŕäÿŽåŁąæşĺåĘŇåŔŚçŐř
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äÿ éŮt’äżůåůšçżŔåŘŐçńŕæIJ åŁąåIJĺetcdäÿ æşĺåĘŇïijŇåL’ çńŕåŠŇäÿ éŮt’äżůåŔŕäżěå¿Ĺè¡żæİ¿çŽĎäżŐetcdäÿ åŔŚçŐřçŻÿåĚşæIJ åŁąåŹĺçĎűåŘŐæIJ åŁąåŹĺäźŃéŮt’æăźæ őèřČçŤĺåĚşçşżçŻÿåĚşçżŚåőŽèřČçŤĺ

• åd’ŽçżĎåŘŐçńŕæIJ åŁąåŹĺæşĺåĘŇåŔŚçŐř

åŘŐçńŕåd’ŽäÿłæŮăçŁűæĂĄçŻÿåŘŇåL’ŕæIJňçŽĎappåŔŕäżěåŘŇäžŃæşĺåĘŇåĹřetcdäÿ ïijŇåL’ çńŕåŔŕäżěéĂŽè£ĞhaproxyäżŐetcdäÿ èŐůåŔŰåĹřåŘŐçńŕçŽĎipåŠŇçńŕåŔčçżĎïijŇçĎűåŘŐè£ŻèąŇèŕůæśĆè¡ňåŔŚïijŇåŔŕäżěçŤĺæİěæŢĚéŽIJè¡ňçğżåśŔèŤ¡åŘŐçńŕçńŕåŔčåůšçżŔåŘŐçńŕåd’ŽçżĎappåőd̄ä¿ŃãĂĆ

23.3.2 23.3.2 æűĹæĄŕåŔŚåÿČäÿŐèőćéŸĚ

23.3. 23.3 åžŤçŤĺåIJžæŹŕ 171
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etcdåŔŕäżěåĚĚå¡ŞæűĹæĄŕäÿ éŮt’äżűïijŇçŤ§äžğèĂĚåŔŕäżěå¿Ăetcdäÿ æşĺåĘŇtopicåźűåŔŚéĂĄæűĹæĄŕïijŇæűĹèt’źèĂĚäżŐetcdäÿ èőćéŸĚtopicïijŇæİěèŐůåŔŰçŤ§äžğèĂĚåŔŚéĂĄèĞşetcdäÿ çŽĎæűĹæĄŕãĂĆ

23.3.3 23.3.3 èt’§è¡¡åİĞèąą

åŘŐçńŕåd’ŽçżĎçŻÿåŘŇçŽĎæIJ åŁąæŔŘä¿ŻèĂĚåŔŕäżěçżŔèĞłåůśæIJ åŁąæşĺåĘŇåĹřetcdäÿ ïijŇetcdåźűäÿŤäijŽäÿŐæşĺåĘŇçŽĎæIJ åŁąè£ŻèąŇçŻŚæŐğæčĂæ§ěïijŇæIJ åŁąèŕůæśĆè£ŹéęŰåĚĹäżŐetcdäÿ èŐůåŔŰåĹřåŔŕçŤĺçŽĎæIJ åŁąæŔŘä¿ŻèĂĚçIJ§æ čçŽĎip:portïijŇçĎűåŘŐåŕźæ d’åd’ŽçżĎæIJ åŁąåŔŚéĂĄèŕůæśĆïijŇetcdåIJĺåĚűäÿ åĚĚå¡ŞäžĘèt’§è¡¡åİĞèąąçŽĎåŁ§èČ¡

23.3.4 23.3.4 åĹĘåÿČåijŔéĂŽç§ěäÿŐå ŔèřČ
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• å¡Şetcd watchæIJ åŁąåŔŚçŐřäÿćåd’śïijŇäijŽéĂŽç§ěæIJ åŁąæčĂæ§ě

• æŐğåĹűåŹĺåŘŚetcdåŔŚéĂĄåŘŕåŁĺæIJ åŁąïijŇetcdéĂŽç§ěæIJ åŁąè£ŻèąŇçŻÿåžŤæŞ ä¡IJ

• å¡ŞæIJ åŁąåőŇæĹŘworkäijŽèőšçŁűæĂĄæŻt’æŰřèĞşetcdïijŇetcdåŕźåžŤäijŽéĂŽç§ěçŤĺæĹů

23.3.5 23.3.5 åĹĘåÿČåijŔéŤĄ

å¡ŞæIJL’åd’Žäÿłçńd̄äžL’èĂĚnodeèŁĆçĆźïijŇetcdä¡IJäÿžæĂżæŐğïijŇåIJĺåĹĘåÿČåijŔéŻĘç¿d’äÿ äÿŐäÿĂäÿłèŁĆçĆźæĹŘåŁ§åĹĘéĚ lock

23.3.6 23.3.6 åĹĘåÿČåijŔéŸ§åĹŮ

æIJL’åŕźäÿłnodeïijŇetcdæăźæ őæŕŔäÿłnodeæİěåĹŻåżžåŕźåžŤnodeçŽĎéŸ§åĹŮïijŇæăźæ őäÿ åŘŇçŽĎéŸ§åĹŮåŔŕäżěåIJĺetcdäÿ æL’¿åĹřåŕźåžŤçŽĎcompetitor
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23.3.7 23.3.7 éŻĘç¿d’åŔŁçĹśä¡ăäÿŐLeaderéĂL’äÿ¿

etcdåŔŕäżěæăźæ őraftçőŮæşŢåIJĺåd’ŽäÿłnodeèŁĆçĆźæİěéĂL’äÿ¿åĞžleader

23.4 23.4 åőL’èčĚéČĺç¡š

23.4.1 23.4.1 å ŢæIJžåőL’èčĚ

åŔŕäżěä¡£çŤĺäžŇè£ŻåĹűæĹŰæžŘçăĄäÿŃè¡¡åőL’èčĚïijŇä¡ĘæŸŕå śåőşéIJĂèęĄèĞłåůśåĘŹéĚ ç¡őæŰĞäżűïijŇåęĆä¡ŢèęĄåŘŕåŁĺéIJĂèęĄèĞłåůśåĘŹæIJ åŁąåŘŕåŁĺæŰĞäżűïijŇæŐĺè Řä¡£çŤĺyumåőL’èčĚæŰźåijŔ

hostnamectl set-hostname etcd-1
wget http://dl.fedoraproject.org/pub/epel/epel-release-latest-7.
→˓noarch.rpm
rpm -ivh epel-release-latest-7.noarch.rpm
# yum äżŞåžŞäÿ çŽĎetcdçL’́LæIJňäÿž3.3.
→˓11ïijŇåęĆæd̄IJéIJĂèęĄæIJĂæŰřçL’́LæIJňçŽĎetcdåŔŕäżěè£ŻèąŇäžŇè£ŻǻLűåőL’èčĚ
yum -y install etcd
systemctl enable etcd

åŔŕäżěæ§ěçIJŃyumåőL’èčĚçŽĎetcdçŽĎæIJL’æŢĹéĚ ç¡őæŰĞäżűïijŇæăźæ őèĞłåůśçŽĎéIJĂæśĆæİěä£őæŤźæŢřæ őå ŸåĆĺçŻőå¡ŢïijŇåůšçżŔçŻŚåŘňçńŕåŔčurl/etcdçŽĎåŘ çğřç L’

• etcd éżŸèőd’åřĘæŢřæ őå ŸæŤ¿åĹřå¡ŞåL’ èůŕå¿ĎçŽĎ default.etcd/ çŻőå¡ŢäÿŃ

• åIJĺ http://localhost:2380 åŠŇéŻĘç¿d’äÿ åĚűäżŰèŁĆçĆźéĂŽä£ą

• åIJĺ http://localhost:2379 æŔŘä¿Ż HTTP API
æIJ åŁąïijŇä¿ŻåőćæĹůçńŕäžd’äžŠ

• èŕěèŁĆçĆźçŽĎåŘ çğřéżŸèőd’äÿž default

– heartbeat äÿž 100msïijŇåŘŐéİćäijŽèŕt’æŸŐè£ŹäÿłéĚ ç¡őçŽĎä¡IJçŤĺ

• election äÿž 1000msïijŇåŘŐéİćäijŽèŕt’æŸŐè£ŹäÿłéĚ ç¡őçŽĎä¡IJçŤĺ

• snapshot count äÿž 10000ïijŇåŘŐéİćäijŽèŕt’æŸŐè£ŹäÿłéĚ ç¡őçŽĎä¡IJçŤĺ

• éŻĘç¿d’åŠŇæŕŔäÿłèŁĆçĆźéČ¡äijŽçŤ§æĹŘäÿĂäÿł uuid
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• åŘŕåŁĺçŽĎæŮűåĂŹïijŇäijŽè£ŘèąŇ raftïijŇéĂL’äÿ¿åĞž leader

[root@VM_0_8_centos tmp]# grep -Ev "^#|^$" /etc/etcd/etcd.conf
ETCD_DATA_DIR="/var/lib/etcd/default.etcd"
ETCD_LISTEN_CLIENT_URLS="http://localhost:2379"
ETCD_NAME="default"
ETCD_ADVERTISE_CLIENT_URLS="http://localhost:2379"
[root@VM_0_8_centos tmp]# systemctl status etcd

23.4.2 23.4.2 éŻĘç¿d’éČĺç¡š

23.4.2.1 äÿżæIJžä£ąæĄŕ

äÿżæIJžåŘ çğř çşżçż§ IPåIJřåİĂ éČĺç¡šçżĎäżű
etcd-0-8 CentOS 7.3 172.16.0.8 etcd
etcd-0-17 CentOS 7.3 172.16.0.17 etcd
etcd-0-14 CentOS 7.3 172.16.0.14 etcd

23.4.2.2 HOSTSéĚ ç¡ő

åIJĺæ d’çd’žä¿ŃçŤĺäÿL’äÿłèŁĆçĆźæİěéČĺç¡šetcdéŻĘç¿d’ïijŇåŘĎèŁĆçĆźä£őæŤźhosts

cat >> /etc/hosts << EOF
172.16.0.8 etcd-0-8
172.16.0.14 etcd-0-14
172.16.0.17 etcd-0-17
EOF

23.4.2.3 ETCDåőL’èčĚ

äÿL’äÿłèŁĆçĆźåİĞåőL’èčĚetcd
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wget http://dl.fedoraproject.org/pub/epel/epel-release-latest-7.
→˓noarch.rpm
rpm -ivh epel-release-latest-7.noarch.rpm
yum -y install etcd
systemctl enable etcd
mkdir -p /data/app/etcd/
chown etcd:etcd /data/app/etcd/

23.4.2.4 ETCDéĚ ç¡ő

• etcdéżŸèőd’éĚ ç¡őæŰĞäżű

[root@etcd-0-8 app]# cat /etc/etcd/etcd.conf
#[Member]
#ETCD_CORS=""
ETCD_DATA_DIR="/data/app/etcd/"
→˓ #
→˓etcdæŢřæ őå ŸåĆĺçŻőå¡ŢïijŇåżžèőőå ŸåĆĺåIJĺæŢřæ őçŻŸ
#ETCD_WAL_DIR=""
ETCD_LISTEN_PEER_URLS="http://172.16.0.8:2380"
→˓ #
→˓äÿŐåŘŇäijt’çŽĎéĂŽèőŕåIJřåİĂïijŇåŠŇåĚűäżŰèŁĆçĆźåŘŇäijt’çŽĎéĂŽèőŕåIJřåİĂ
ETCD_LISTEN_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓8:2379" # åŕźåd’ŰæŔŘä¿ŻæIJ åŁąçŽĎåIJřåİĂ
#ETCD_MAX_SNAPSHOTS="5"
→˓ #
→˓etcdæIJĂåd’ğå£ńçĚğä£İå ŸæŢř
#ETCD_MAX_WALS="5"
→˓ #
→˓etcd æIJĂåd’ğwals
ETCD_NAME="etcd-0-8"
→˓ #
→˓etcdèŁĆçĆźåŘ çğřïijŇéŻĘç¿d’åĘĚéIJĂèęĄåŤŕäÿĂ
#ETCD_SNAPSHOT_COUNT="100000"
→˓ #
→˓æŇĞåőŽæIJL’åd’ŽåřŚäžŃåŁąïij́LtransactionïijL’èćńæŔŘäžd’æŮűïijŇèğęåŔŚǽLłåŔŰå£ńçĚğä£İå ŸǻLřçčĄçŻŸ
#ETCD_HEARTBEAT_INTERVAL="100"
→˓ # leader åd’ŽäźĚåŔŚéĂĄäÿĂæňąå£ČèůşǻLř
→˓followersãĂĆéżŸèőd’åĂijæŸŕ 100ms
#ETCD_ELECTION_TIMEOUT="1000" #
→˓éĞ æŰřæŁŢçěĺçŽĎèűĚæŮűæŮűéŮt’ïijŇåęĆæd̄IJ follow
→˓åIJĺèŕěæŮűéŮt’éŮt’éŽŤæšąæIJL’æŤűǻLřå£ČèůşåŇĚïijŇäijŽèğęåŔŚéĞ æŰřæŁŢçěĺïijŇéżŸèőd’äÿž
→˓1000 ms
#ETCD_QUOTA_BACKEND_BYTES="0"
#ETCD_MAX_REQUEST_BYTES="1572864"
#ETCD_GRPC_KEEPALIVE_MIN_TIME="5s"
#ETCD_GRPC_KEEPALIVE_INTERVAL="2h0m0s"
#ETCD_GRPC_KEEPALIVE_TIMEOUT="20s"

(continues on next page)
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(continued from previous page)

#
#[Clustering]
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://172.16.0.8:2380"
→˓ #
→˓èŕěèŁĆçĆźåŘŇäijt’çŻŚåŘňåIJřåİĂïijŇè£ŹäÿłåĂijäijŽåŚŁèŕL’éŻĘç¿d’äÿ åĚűäżŰèŁĆçĆź
ETCD_ADVERTISE_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓8:2379" #
→˓åŕźåd’ŰåĚňåŚŁçŽĎèŕěèŁĆçĆźåőćǽLůçńŕçŻŚåŘňåIJřåİĂïijŇè£ŹäÿłåĂijäijŽåŚŁèŕL’éŻĘç¿d’äÿ åĚűäżŰèŁĆçĆź
#ETCD_DISCOVERY=""
#ETCD_DISCOVERY_FALLBACK="proxy"
#ETCD_DISCOVERY_PROXY=""
#ETCD_DISCOVERY_SRV=""
ETCD_INITIAL_CLUSTER="etcd-0-8=http://172.16.0.8:2380,etcd-0-
→˓17=http://172.16.0.17:2380,etcd-0-14=http://172.16.0.14:2380"
→˓ #
→˓éŻĘç¿d’äÿ æL’ĂæIJL’èŁĆçĆźçŽĎä£ą
ETCD_INITIAL_CLUSTER_TOKEN="etcd-token" #
→˓ǻLŻåżžéŻĘç¿d’çŽĎ
→˓tokenïijŇè£ŹäÿłåĂijæŕŔäÿłéŻĘç¿d’ä£İæŇĄåŤŕäÿĂãĂĆè£ŹæăůçŽĎèŕİïijŇåęĆæd̄IJä¡ăèęĄéĞ æŰřǻLŻåżžéŻĘç¿d’ïijŇå şä¡£éĚ ç¡őåŠŇäźŃåL’ äÿĂæăůïijŇäź§äijŽåĘ æňąçŤ§ǽLŘæŰřçŽĎéŻĘç¿d’åŠŇèŁĆçĆź
→˓uuidïijŻåŘęǻLŹäijŽåŕijèĞt’åd’ŽäÿłéŻĘç¿d’äźŃéŮt’çŽĎåĘšçłĄïijŇéĂăǽLŘæIJłç§ěçŽĎéŤŹèŕŕ
ETCD_INITIAL_CLUSTER_STATE="new"
#ETCD_STRICT_RECONFIG_CHECK="true"
→˓ # æŰřåżžéŻĘç¿d’çŽĎæŮűåĂŹïijŇè£ŹäÿłåĂijäÿž
→˓newïijŻåĄĞåęĆåůšçżŔå ŸåIJĺçŽĎéŻĘç¿d’ïijŇè£ŹäÿłåĂijäÿž existing
#ETCD_ENABLE_V2="true"
#
#[Proxy]
#ETCD_PROXY="off"
#ETCD_PROXY_FAILURE_WAIT="5000"
#ETCD_PROXY_REFRESH_INTERVAL="30000"
#ETCD_PROXY_DIAL_TIMEOUT="1000"
#ETCD_PROXY_WRITE_TIMEOUT="5000"
#ETCD_PROXY_READ_TIMEOUT="0"
#
#[Security]
#ETCD_CERT_FILE=""
#ETCD_KEY_FILE=""
#ETCD_CLIENT_CERT_AUTH="false"
#ETCD_TRUSTED_CA_FILE=""
#ETCD_AUTO_TLS="false"
#ETCD_PEER_CERT_FILE=""
#ETCD_PEER_KEY_FILE=""
#ETCD_PEER_CLIENT_CERT_AUTH="false"
#ETCD_PEER_TRUSTED_CA_FILE=""
#ETCD_PEER_AUTO_TLS="false"
#
#[Logging]
#ETCD_DEBUG="false"
#ETCD_LOG_PACKAGE_LEVELS=""

(continues on next page)
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#ETCD_LOG_OUTPUT="default"
#
#[Unsafe]
#ETCD_FORCE_NEW_CLUSTER="false"
#
#[Version]
#ETCD_VERSION="false"
#ETCD_AUTO_COMPACTION_RETENTION="0"
#
#[Profiling]
#ETCD_ENABLE_PPROF="false"
#ETCD_METRICS="basic"
#
#[Auth]
#ETCD_AUTH_TOKEN="simple"

etcd-0-8éĚ ç¡őïijŽ

[root@etcd-server ~]# hostnamectl set-hostname etcd-0-8
[root@etcd-0-8 ~]# egrep "^#|^$" /etc/etcd/etcd.conf -v
ETCD_DATA_DIR="/data/app/etcd/"
ETCD_LISTEN_PEER_URLS="http://172.16.0.8:2380"
ETCD_LISTEN_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓8:2379"
ETCD_NAME="etcd-0-8"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://172.16.0.8:2380"
ETCD_ADVERTISE_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓8:2379"
ETCD_INITIAL_CLUSTER="etcd-0-8=http://172.16.0.8:2380,etcd-0-
→˓17=http://172.16.0.17:2380,etcd-0-14=http://172.16.0.14:2380"
ETCD_INITIAL_CLUSTER_TOKEN="etcd-token"
ETCD_INITIAL_CLUSTER_STATE="new"

etcd-0-14éĚ ç¡őïijŽ

[root@etcd-server ~]# hostnamectl set-hostname etcd-0-14
[root@etcd-server ~]# mkdir -p /data/app/etcd/
[root@etcd-0.14 ~]# egrep "^#|^$" /etc/etcd/etcd.conf -v
ETCD_DATA_DIR="/data/app/etcd/"
ETCD_LISTEN_PEER_URLS="http://172.16.0.14:2380"
ETCD_LISTEN_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓14:2379"
ETCD_NAME="etcd-0-14"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://172.16.0.14:2380"
ETCD_ADVERTISE_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓14:2379"
ETCD_INITIAL_CLUSTER="etcd-0-8=http://172.16.0.8:2380,etcd-0-
→˓17=http://172.16.0.17:2380,etcd-0-14=http://172.16.0.14:2380"
ETCD_INITIAL_CLUSTER_TOKEN="etcd-token"
ETCD_INITIAL_CLUSTER_STATE="new"
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• etcd-0-7éĚ ç¡ő:

[root@etcd-server ~]# hostnamectl set-hostname etcd-0-17
[root@etcd-server ~]# mkdir -p /data/app/etcd/
[root@etcd-0-17 ~]# egrep "^#|^$" /etc/etcd/etcd.conf -v
ETCD_DATA_DIR="/data/app/etcd/"
ETCD_LISTEN_PEER_URLS="http://172.16.0.17:2380"
ETCD_LISTEN_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓17:2379"
ETCD_NAME="etcd-0-17"
ETCD_INITIAL_ADVERTISE_PEER_URLS="http://172.16.0.17:2380"
ETCD_ADVERTISE_CLIENT_URLS="http://127.0.0.1:2379,http://172.16.0.
→˓17:2379"
ETCD_INITIAL_CLUSTER="etcd-0-8=http://172.16.0.8:2380,etcd-0-
→˓17=http://172.16.0.17:2380,etcd-0-14=http://172.16.0.14:2380"
ETCD_INITIAL_CLUSTER_TOKEN="etcd-token"
ETCD_INITIAL_CLUSTER_STATE="new"

• éĚ ç¡őåőŇæĹŘåŘŐåŘŕåŁĺæIJ åŁą

systemctl start etcd

23.4.2.5 æ§ěçIJŃéŻĘç¿d’çŁűæĂĄ

• æ§ěçIJŃetcdçŁűæĂĄ

[root@etcd-0-8 default.etcd]# systemctl status etcd
âŮŔ etcd.service - Etcd Server

Loaded: loaded (/usr/lib/systemd/system/etcd.service; enabled;
→˓vendor preset: disabled)

Active: active (running) since äžŇ 2019-12-03 15:55:28 CST; 8s
→˓ago
Main PID: 24510 (etcd)
CGroup: /system.slice/etcd.service

âŤŤâŤĂ24510 /usr/bin/etcd --name=etcd-0-8 --data-dir=/
→˓data/app/etcd/ --listen-client-urls=http://172.16.0.8:2379

12æIJ́L 03 15:55:28 etcd-0-8 etcd[24510]: set the initial cluster
→˓version to 3.0
12æIJ́L 03 15:55:28 etcd-0-8 etcd[24510]: enabled capabilities for
→˓version 3.0
12æIJ́L 03 15:55:30 etcd-0-8 etcd[24510]: peer 56e0b6dad4c53d42
→˓became active
12æIJ́L 03 15:55:30 etcd-0-8 etcd[24510]: established a TCP
→˓streaming connection with peer 56e0b6dad4c53d42 (stream Message
→˓reader)
12æIJ́L 03 15:55:30 etcd-0-8 etcd[24510]: established a TCP
→˓streaming connection with peer 56e0b6dad4c53d42 (stream Message
→˓writer)

(continues on next page)
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12æIJ́L 03 15:55:30 etcd-0-8 etcd[24510]: established a TCP
→˓streaming connection with peer 56e0b6dad4c53d42 (stream MsgApp v2
→˓reader)
12æIJ́L 03 15:55:30 etcd-0-8 etcd[24510]: established a TCP
→˓streaming connection with peer 56e0b6dad4c53d42 (stream MsgApp v2
→˓writer)
12æIJ́L 03 15:55:32 etcd-0-8 etcd[24510]: updating the cluster
→˓version from 3.0 to 3.3
12æIJ́L 03 15:55:32 etcd-0-8 etcd[24510]: updated the cluster
→˓version from 3.0 to 3.3
12æIJ́L 03 15:55:32 etcd-0-8 etcd[24510]: enabled capabilities for
→˓version 3.3

• æ§ěçIJŃçńŕåŔčçŻŚåŘň(åęĆæd̄IJæIJłåIJĺæIJňåIJřçŻŚåŘňçŐŕåŻd̄åIJřåİĂïijŇéĆčäźĹåIJĺæIJňåIJřä¡£çŤĺetcdctläÿ èČ¡æ čåÿÿè£d̄åĚěè£ŻåŐż)

[root@etcd-0-8 default.etcd]# netstat -lntup |grep etcd
tcp 0 0 172.16.0.8:2379 0.0.0.0:*
→˓LISTEN 25167/etcd
tcp 0 0 127.0.0.1:2379 0.0.0.0:*
→˓LISTEN 25167/etcd
tcp 0 0 172.16.0.8:2380 0.0.0.0:*
→˓LISTEN 25167/etcd

• æ§ěçIJŃéŻĘç¿d’çŁűæĂĄ(åŔŕäżěçIJŃåĹřetcd-0-17)

[root@etcd-0-8 default.etcd]# etcdctl member list
2d2e457c6a1a76cb: name=etcd-0-8 peerURLs=http://172.16.0.8:2380
→˓clientURLs=http://127.0.0.1:2379,http://172.16.0.8:2379
→˓isLeader=false
56e0b6dad4c53d42: name=etcd-0-14 peerURLs=http://172.16.0.14:2380
→˓clientURLs=http://127.0.0.1:2379,http://172.16.0.14:2379
→˓isLeader=true
d2d2e9fc758e6790: name=etcd-0-17 peerURLs=http://172.16.0.17:2380
→˓clientURLs=http://127.0.0.1:2379,http://172.16.0.17:2379
→˓isLeader=false

[root@etcd-0-8 ~]# etcdctl cluster-health
member 2d2e457c6a1a76cb is healthy: got healthy result from http://
→˓127.0.0.1:2379
member 56e0b6dad4c53d42 is healthy: got healthy result from http://
→˓127.0.0.1:2379
member d2d2e9fc758e6790 is healthy: got healthy result from http://
→˓127.0.0.1:2379
cluster is healthy
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23.5 23.5 çőĂå Ţä¡£çŤĺ

23.5.1 23.5.1 åćd̄åŁă

• set

æŇĞåőŽæ§ŘäÿłéŤőçŽĎåĂijãĂĆä¿ŃåęĆ:

$ etcdctl set /testdir/testkey "Hello world"
Hello world

æŤŕæŇĄçŽĎéĂL’éąźåŇĚæŃňïijŽ

--ttl '0'
→˓èŕěéŤőåĂijçŽĎèűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠ)ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž0)ǻLŹæřÿäÿ èűĚæŮű
--swap-with-value value
→˓èŃěèŕěéŤőçŐřåIJĺçŽĎåĂijæŸŕvalueïijŇǻLŹè£ŻèąŇèő¿ç¡őæŞ ä¡IJ
--swap-with-index '0'
→˓èŃěèŕěéŤőçŐřåIJĺçŽĎçt’ćåijŢåĂijæŸŕæŇĞåőŽçt’ćåijŢïijŇǻLŹè£ŻèąŇèő¿ç¡őæŞ ä¡IJ

• mk

åęĆæd̄IJçżŹåőŽçŽĎéŤőäÿ å ŸåIJĺïijŇåĹŹåĹŻåżžäÿĂäÿłæŰřçŽĎéŤőåĂijãĂĆä¿ŃåęĆ:

$ etcdctl mk /testdir/testkey "Hello world"
Hello world

å¡ŞéŤőå ŸåIJĺçŽĎæŮűåĂŹïijŇæL’ğèąŇèŕěåŚ¡äżd’äijŽæŁěéŤŹïijŇä¿ŃåęĆ:

$ etcdctl mk /testdir/testkey "Hello world"
Error: 105: Key already exists (/testdir/testkey) [8]

æŤŕæŇĄçŽĎéĂL’éąźäÿž:

--ttl '0' èűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠïijL’ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž
→˓0)ãĂĆǻLŹæřÿäÿ èűĚæŮű

• mkdir

åęĆæd̄IJçżŹåőŽçŽĎéŤőçŻőå¡Ţäÿ å ŸåIJĺïijŇåĹŹåĹŻåżžäÿĂäÿłæŰřçŽĎéŤőçŻőå¡ŢãĂĆä¿ŃåęĆïijŽ

$ etcdctl mkdir testdir2

å¡ŞéŤőçŻőå¡Ţå ŸåIJĺçŽĎæŮűåĂŹïijŇæL’ğèąŇèŕěåŚ¡äżd’äijŽæŁěéŤŹïijŇä¿ŃåęĆïijŽ

$ etcdctl mkdir testdir2
Error: 105: Key already exists (/testdir2) [9]

æŤŕæŇĄçŽĎéĂL’éąźäÿžïijŽ
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--ttl '0'
→˓èűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠ)ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž0)ǻLŹæřÿäÿ èűĚæŮűãĂĆ

• setdir

åĹŻåżžäÿĂäÿłéŤőçŻőå¡ŢãĂĆåęĆæd̄IJçŻőå¡Ţäÿ å ŸåIJĺåřśåĹŻåżžïijŇåęĆæd̄IJçŻőå¡Ţå ŸåIJĺæŻt’æŰřçŻőå¡ŢTTLãĂĆ

$ etcdctl setdir testdir3

æŤŕæŇĄçŽĎéĂL’éąźäÿž:

--ttl '0'
→˓èűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠ)ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž0)ǻLŹæřÿäÿ èűĚæŮűãĂĆ

23.5.2 23.5.2 åĹăéŹd’

• rm

åĹăéŹd’æ§ŘäÿłéŤőåĂijãĂĆä¿ŃåęĆ:

$ etcdctl rm /testdir/testkey
PrevNode.Value: Hello

å¡ŞéŤőäÿ å ŸåIJĺæŮűïijŇåĹŹäijŽæŁěéŤŹãĂĆä¿ŃåęĆ:

$ etcdctl rm /testdir/testkey
Error: 100: Key not found (/testdir/testkey) [7]

æŤŕæŇĄçŽĎéĂL’éąźäÿžïijŽ

--dir åęĆæd̄IJéŤőæŸŕäÿłçl’žçŻőå¡ŢǽLŰèĂĚéŤőåĂijåŕźǻLŹǻLăéŹd’
--recursive ǻLăéŹd’çŻőå¡ŢåŠŇæL’ĂæIJL’å ŘéŤő
--with-value æčĂæ§ěçŐřæIJL’çŽĎåĂijæŸŕåŘęåŇźéĚ
--with-index '0'æčĂæ§ěçŐřæIJL’çŽĎindexæŸŕåŘęåŇźéĚ

• rmdir

åĹăéŹd’äÿĂäÿłçl’žçŻőå¡ŢïijŇæĹŰèĂĚéŤőåĂijåŕźãĂĆ

$ etcdctl setdir dir1
$ etcdctl rmdir dir1

èŃěçŻőå¡Ţäÿ çl’žïijŇäijŽæŁěéŤŹ:

$ etcdctl set /dir/testkey hi
hi
$ etcdctl rmdir /dir
Error: 108: Directory not empty (/dir) [17]
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23.5.3 23.5.3 æŻt’æŰř

• update

å¡ŞéŤőå ŸåIJĺæŮűïijŇæŻt’æŰřåĂijåĘĚåőźãĂĆä¿ŃåęĆïijŽ

$ etcdctl update /testdir/testkey "Hello"
Hello

å¡ŞéŤőäÿ å ŸåIJĺæŮűïijŇåĹŹäijŽæŁěéŤŹãĂĆä¿ŃåęĆ:

$ etcdctl update /testdir/testkey2 "Hello"
Error: 100: Key not found (/testdir/testkey2) [6]

æŤŕæŇĄçŽĎéĂL’éąźäÿž:

--ttl '0' èűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠ)ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž
→˓0)ǻLŹæřÿäÿ èűĚæŮűãĂĆ

• updatedir

æŻt’æŰřäÿĂäÿłåůšçżŔå ŸåIJĺçŽĎçŻőå¡ŢãĂĆ

$ etcdctl updatedir testdir2

æŤŕæŇĄçŽĎéĂL’éąźäÿž:

--ttl '0'
→˓èűĚæŮűæŮűéŮt’(å Ţä¡ äÿžçğŠ)ïijŇäÿ éĚ ç¡ő(éżŸèőd’äÿž0)ǻLŹæřÿäÿ èűĚæŮűãĂĆ

23.5.4 23.5.4 æ§ěèŕć

• get

èŐůåŔŰæŇĞåőŽéŤőçŽĎåĂijãĂĆä¿ŃåęĆïijŽ

$ etcdctl get /testdir/testkey
Hello world

å¡ŞéŤőäÿ å ŸåIJĺæŮűïijŇåĹŹäijŽæŁěéŤŹãĂĆä¿ŃåęĆïijŽ

$ etcdctl get /testdir/testkey2
Error: 100: Key not found (/testdir/testkey2) [5]

æŤŕæŇĄçŽĎéĂL’éąźäÿž:

--sort åŕźçżŞæd̄IJè£ŻèąŇæŐŠåžŔ
--consistent
→˓åřĘèŕůæśĆåŔŚçżŹäÿżèŁĆçĆźïijŇä£İèŕĄèŐůåŔŰåĘĚåőźçŽĎäÿĂèĞt’æĂğãĂĆ

• ls
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åĹŮåĞžçŻőå¡Ţ(éżŸèőd’äÿžæăźçŻőå¡Ţ)äÿŃçŽĎéŤőæĹŰèĂĚå ŘçŻőå¡ŢïijŇéżŸèőd’äÿ æŸ¿çd’žå ŘçŻőå¡Ţäÿ åĘĚåőźãĂĆ

ä¿ŃåęĆïijŽ

$ etcdctl ls
/testdir
/testdir2
/dir

$ etcdctl ls dir
/dir/testkey

æŤŕæŇĄçŽĎéĂL’éąźåŇĚæŃň:

--sort åřĘè¿ŞåĞžçżŞæd̄IJæŐŠåžŔ
--recursive
→˓åęĆæd̄IJçŻőå¡ŢäÿŃæIJL’å ŘçŻőå¡ŢïijŇǻLŹéĂŠå¡Šè¿ŞåĞžåĚűäÿ çŽĎåĘĚåőź
-p åŕźäžŐè¿ŞåĞžäÿžçŻőå¡ŢïijŇåIJĺæIJĂåŘŐæůżåŁă/è£ŻèąŇåŇžǻLĘ

23.5.5 23.5.5 watch

• watch

çŻŚæţŃäÿĂäÿłéŤőåĂijçŽĎåŔŸåŇŰïijŇäÿĂæŮęéŤőåĂijåŔŚçŤ§æŻt’æŰřïijŇåřśäijŽè¿ŞåĞžæIJĂæŰřçŽĎåĂijåźűéĂĂåĞžãĂĆ

ä¿ŃåęĆ:çŤĺæĹůæŻt’æŰřtestkeyéŤőåĂijäÿžHello watchãĂĆ

$ etcdctl get /testdir/testkey
Hello world
$ etcdctl set /testdir/testkey "Hello watch"
Hello watch
$ etcdctl watch testdir/testkey
Hello watch

æŤŕæŇĄçŽĎéĂL’éąźåŇĚæŃň:

--forever äÿĂçŻt’çŻŚæţŃçŻt’ǻLřçŤĺǽLůæŇL’CTRL+CéĂĂåĞž
--after-index '0' åIJĺæŇĞåőŽindexäźŃåL’ äÿĂçŻt’çŻŚæţŃ
--recursive è£ŤåŻd̄æL’ĂæIJL’çŽĎéŤőåĂijåŠŇå ŘéŤőåĂij

• exec-watch

çŻŚæţŃäÿĂäÿłéŤőåĂijçŽĎåŔŸåŇŰïijŇäÿĂæŮęéŤőåĂijåŔŚçŤ§æŻt’æŰřïijŇåřśæL’ğèąŇçżŹåőŽåŚ¡äżd’ãĂĆ

ä¿ŃåęĆïijŽçŤĺæĹůæŻt’æŰřtestkeyéŤőåĂijãĂĆ

$ etcdctl exec-watch testdir/testkey -- sh -c 'ls'
config Documentation etcd etcdctl README-etcdctl.md README.md
→˓READMEv2-etcdctl.md

æŤŕæŇĄçŽĎéĂL’éąźåŇĚæŃň:
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--after-index '0' åIJĺæŇĞåőŽ index äźŃåL’ äÿĂçŻt’çŻŚæţŃ
--recursive è£ŤåŻd̄æL’ĂæIJL’çŽĎéŤőåĂijåŠŇå ŘéŤőåĂij

23.5.6 23.5.6 åd’Ğäż¡

åd’Ğäż¡etcdçŽĎæŢřæ őãĂĆ

$ etcdctl backup --data-dir /var/lib/etcd --backup-dir /home/etcd_
→˓backup

æŤŕæŇĄçŽĎéĂL’éąźåŇĚæŃň:

--data-dir etcdçŽĎæŢřæ őçŻőå¡Ţ
--backup-dir åd’Ğäż¡ǻLřæŇĞåőŽèůŕå¿Ď

23.5.7 23.5.7 member

éĂŽè£ĞlistãĂĄaddãĂĄremoveåŚ¡äżd’åĹŮåĞžãĂĄæůżåŁăãĂĄåĹăéŹd’etcdåőd̄ä¿ŃåĹřetcdéŻĘç¿d’äÿ ãĂĆ

æ§ěçIJŃéŻĘç¿d’äÿ å ŸåIJĺçŽĎèŁĆçĆź

$ etcdctl member list
8e9e05c52164694d: name=dev-master-01 peerURLs=http://localhost:2380
→˓clientURLs=http://localhost:2379 isLeader=true

åĹăéŹd’éŻĘç¿d’äÿ å ŸåIJĺçŽĎèŁĆçĆź

$ etcdctl member remove 8e9e05c52164694d
Removed member 8e9e05c52164694d from cluster

åŘŚéŻĘç¿d’äÿ æŰřåŁăèŁĆçĆź

$ etcdctl member add etcd3 http://192.168.1.100:2380
Added member named etcd3 with ID 8e9e05c52164694d to cluster

23.6 23.6 çd’žä¿Ń

# èő¿ç¡őäÿĂäÿłkeyåĂij
[root@etcd-0-8 ~]# etcdctl set /msg "hello k8s"
hello k8s

# èŐůåŔŰkeyçŽĎåĂij
[root@etcd-0-8 ~]# etcdctl get /msg
hello k8s

(continues on next page)
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# èŐůåŔŰkeyåĂijçŽĎèŕęçżĘä£ąæĄŕ
[root@etcd-0-8 ~]# etcdctl -o extended get /msg
Key: /msg
Created-Index: 12
Modified-Index: 12
TTL: 0
Index: 12

hello k8s

# èŐůåŔŰäÿ å ŸåIJĺçŽĎkeyåŻd̄æŁěéŤŹ
[root@etcd-0-8 ~]# etcdctl get /xxzx
Error: 100: Key not found (/xxzx) [12]

# èő¿ç¡őkeyçŽĎttlïijŇè£ĞæIJ§åŘŐäijŽèćńèĞłåŁĺǻLăéŹd’
[root@etcd-0-8 ~]# etcdctl set /testkey "tmp key test" --ttl 5
tmp key test
[root@etcd-0-8 ~]# etcdctl get /testkey
Error: 100: Key not found (/testkey) [14]

# key æŻ£æ ćæŞ ä¡IJ
[root@etcd-0-8 ~]# etcdctl get /msg
hello k8s
[root@etcd-0-8 ~]# etcdctl set --swap-with-value "hello k8s" /msg
→˓"goodbye"
goodbye
[root@etcd-0-8 ~]# etcdctl get /msg
goodbye

# mk äżĚå¡Şkeyäÿ å ŸåIJĺæŮűǻLŻåżž(setåŕźåŘŇäÿĂäÿłkeyäijŽèęĘçŻŰ)
[root@etcd-0-8 ~]# etcdctl get /msg
goodbye
[root@etcd-0-8 ~]# etcdctl mk /msg "mktest"
Error: 105: Key already exists (/msg) [18]
[root@etcd-0-8 ~]# etcdctl mk /msg1 "mktest"
mktest

# ǻLŻåżžèĞłæŐŠåžŔçŽĎkey
[root@etcd-0-8 ~]# etcdctl mk --in-order /queue s1
s1
[root@etcd-0-8 ~]# etcdctl mk --in-order /queue s2
s2
[root@etcd-0-8 ~]# etcdctl ls --sort /queue
/queue/00000000000000000021
/queue/00000000000000000022
[root@etcd-0-8 ~]# etcdctl get /queue/00000000000000000021
s1

(continues on next page)
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# æŻt’æŰřkeyåĂij
[root@etcd-0-8 ~]# etcdctl update /msg1 "update test"
update test
[root@etcd-0-8 ~]# etcdctl get /msg1
update test

# æŻt’æŰřkeyçŽĎttlåŔŁåĂij
[root@etcd-0-8 ~]# etcdctl update --ttl 5 /msg "aaa"
aaa

# ǻLŻåżžçŻőå¡Ţ
[root@etcd-0-8 ~]# etcdctl mkdir /testdir

# ǻLăéŹd’çl’žçŻőå¡Ţ
[root@etcd-0-8 ~]# etcdctl mkdir /test1
[root@etcd-0-8 ~]# etcdctl rmdir /test1

# ǻLăéŹd’éİd̄çl’žçŻőå¡Ţ
[root@etcd-0-8 ~]# etcdctl get /testdir
/testdir: is a directory
[root@etcd-0-8 ~]#
[root@etcd-0-8 ~]# etcdctl rm --recursive /testdir

# ǻLŮåĞžçŻőå¡ŢåĘĚåőź
[root@etcd-0-8 ~]# etcdctl ls /
/tmp
/msg1
/queue
[root@etcd-0-8 ~]# etcdctl ls /tmp
/tmp/a
/tmp/b

# éĂŠå¡ŠǻLŮåĞžçŻőå¡ŢçŽĎåĘĚåőź
[root@etcd-0-8 ~]# etcdctl ls --recursive /
/msg1
/queue
/queue/00000000000000000021
/queue/00000000000000000022
/tmp
/tmp/b
/tmp/a

# çŻŚåŘňkeyïijŇå¡ŞkeyåŔŚçŤ§æŤźåŔŸçŽĎæŮűåĂŹæL’Şå řåĞžåŔŸåŇŰ
[root@etcd-0-8 ~]# etcdctl watch /msg1
xxx

[root@VM_0_17_centos ~]# etcdctl update /msg1 "xxx"
xxx

(continues on next page)
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# çŻŚåŘňæ§ŘäÿłçŻőå¡ŢïijŇå¡ŞçŻőå¡Ţäÿ äżżä¡Ţ node
→˓æŤźåŔŸçŽĎæŮűåĂŹïijŇéČ¡äijŽæL’Şå řåĞžæİě
[root@etcd-0-8 ~]# etcdctl watch --recursive /
[update] /msg1
xxx

[root@VM_0_17_centos ~]# etcdctl update /msg1 "xxx"
xxx

# äÿĂçŻt’çŻŚåŘňïijŇéŹd’éİd̄ `CTL + C` åŕijèĞt’éĂĂåĞžçŻŚåŘň
[root@etcd-0-8 ~]# etcdctl watch --forever /

# çŻŚåŘňçŻőå¡ŢïijŇå¡ŞåŔŚçŤ§åŔŸåŇŰæŮűæL’ğèąŇäÿĂæİąåŚ¡äżd’
[root@etcd-0-8 ~]# etcdctl exec-watch --recursive / -- sh -c "echo
→˓change"
change

# backup
[root@etcd-0-14 ~]# etcdctl backup --data-dir /data/app/etcd --
→˓backup-dir /root/etcd_backup
2019-12-04 10:25:16.113237 I | ignoring EntryConfChange raft entry
2019-12-04 10:25:16.113268 I | ignoring EntryConfChange raft entry
2019-12-04 10:25:16.113272 I | ignoring EntryConfChange raft entry
2019-12-04 10:25:16.113293 I | ignoring member attribute update on /
→˓0/members/2d2e457c6a1a76cb/attributes
2019-12-04 10:25:16.113299 I | ignoring member attribute update on /
→˓0/members/d2d2e9fc758e6790/attributes
2019-12-04 10:25:16.113305 I | ignoring member attribute update on /
→˓0/members/56e0b6dad4c53d42/attributes
2019-12-04 10:25:16.113310 I | ignoring member attribute update on /
→˓0/members/56e0b6dad4c53d42/attributes
2019-12-04 10:25:16.113314 I | ignoring member attribute update on /
→˓0/members/2d2e457c6a1a76cb/attributes
2019-12-04 10:25:16.113319 I | ignoring member attribute update on /
→˓0/members/d2d2e9fc758e6790/attributes
2019-12-04 10:25:16.113384 I | ignoring member attribute update on /
→˓0/members/56e0b6dad4c53d42/attributes

# ä¡£çŤĺv3çL’́LæIJň
[root@etcd-0-14 ~]# export ETCDCTL_API=3
[root@etcd-0-14 ~]# etcdctl --endpoints="http://172.16.0.8:2379,
→˓http://172.16.0.14:2379,http://172.16.0.17:2379" snapshot save
→˓mysnapshot.db
Snapshot saved at mysnapshot.db
[root@etcd-0-14 ~]# etcdctl snapshot status mysnapshot.db -w json
{"hash":928285884,"revision" :0,"totalKey":5,"totalSize":20480}

• åŔĆèĂČéŞ¿æŐě
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• https://github.com/etcd-io/etcd

• https://www.yuque.com/lurunhao/nl81zh/hb8sie

• https://www.hi-linux.com/posts/40915.html

• https://cizixs.com/2016/08/02/intro-to-etcd/

• Etcd Raftä¡£çŤĺåĚěéŮĺåŔŁåŐ§çŘĘèğčæd̄Ř

• https://juejin.im/post/5dabc50ef265da5b591b761a

• https://www.infoq.cn/article/coreos-analyse-etcd/
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äžŇå ĄåŻŻ
åŻ¡äžğåőźåŹĺçőąçŘĘåźşåŔřKubeSphereåőd̄æĹŸæŐŠéŤŹ

æęĆè£řïijŽè£ŚæIJ§åIJĺä¡£çŤĺQingCloudçŽĎKubesphereïijŇæd̄Ąåě¡çŽĎçŤĺæĹůä¡ŞéłŇïijŇçğĄæIJL’åŇŰéČĺç¡šïijŇæŮăå§žçąĂèő¿æŰ¡ä¿İèţŰïijŇæŮă
Kubernetes ä¿İèţŰïijŇæŤŕæŇĄèůĺçL’l’çŘĘæIJžãĂĄèŹŽæŃ§æIJžãĂĄäžŚåźşåŔřéČĺç¡šïijŇåŔŕäżěçžşçőąäÿ åŘŇçL’ĹæIJňãĂĄäÿ åŘŇåŐĆåŢĘçŽĎ
Kubernetes éŻĘç¿d’ãĂĆåIJĺk8säÿŁåśĆè£ŻèąŇäžĘåřĄèčĚåőd̄çŐřäžĘå§žäžŐèğŠèL’šçŽĎæİČéŹŘæŐğåĹűïijŇDevOPSæţĄæřt’çž£å£ńéĂ§åőd̄çŐřCI/CDïijŇåĘĚç¡őharbor/gitlab/jenkins/sonarqubeç L’åÿÿçŤĺåůěåĚůïijŇå§žäžŐå§žäžŐ
OpenPitrix æŔŘä¿ŻåžŤçŤĺçŽĎåĚĺçŤ§åŚ¡åŚĺæIJ§çőąçŘĘïijŇåŇĚåŘńåijĂåŔŚãĂĄæţŃèŕŢãĂĄåŔŚåÿČãĂĄå ĞçžğïijŇäÿŃæd̄űç L’åžŤçŤĺçŻÿåĚşæŞ ä¡IJèĞłåůśä¡ŞéłŇè£ŸæŸŕéİd̄åÿÿçŽĎæčŠãĂĆ
åŘŇæăůä¡IJäÿžåijĂæžŘéąźçŻőïijŇéŽ¿åĚ å ŸåIJĺäÿĂäžŻbugïijŇåIJĺèĞłåůśçŽĎä¡£çŤĺäÿ éĄĞåĹřäÿŃæŐŠéŤŹæĂİèůŕïijŇéİd̄åÿÿæĎ§èřćqingcloudçd’¿åŇžæŔŘä¿ŻçŽĎæŁĂæIJŕå ŔåŁl’ïijŇåŕźk8sæIJL’åĚt’èűčçŽĎåŔŕäżěåŐżä¡ŞéłŇäÿŃåŻ¡äžğçŽĎåźşåŔřïijŇåęĆäÿİèĹňéąžæżŚçŽĎä¡ŞéłŇïijŇrancherçŽĎçŤĺæĹůäź§åŔŕäżěæİěåŕźäÿ ä¡ŞéłŇäÿŃãĂĆ

24.1 24.1 æÿĚçŘĘéĂĂåĞžçŁűæĂĄçŽĎåőźåŹĺ

åIJĺéŻĘç¿d’è£ŘèąŇäÿĂæőţæŮűéŮt’åŘŐïijŇæIJL’äžŻcontainerçŤśäžŐåijĆåÿÿçŁűæĂĄéĂĂåĞžExitedïijŇéIJĂèęĄåŐżåŔŁæŮűæÿĚçŘĘéĞŁæŤ¿çčĄçŻŸïijŇåŔŕäżěåřĘåĚűèő¿ç¡őæĹŘåőŽæŮűäżżåŁąæL’ğèąŇ

docker rm `docker ps -a | grep Exited |awk '{print $1}'`

24.2 24.2 æÿĚçŘĘåijĆåÿÿæĹŰèćńél’śéĂŘçŽĎ pod

• æÿĚçŘĘkubesphere-devops-systemçŽĎnsäÿŃæÿĚçŘĘ

kubectl delete pods -n kubesphere-devops-system $(kubectl get pods -
→˓n kubesphere-devops-system | grep Evicted |awk '{print $1}')
kubectl delete pods -n kubesphere-devops-system $(kubectl get pods -
→˓n kubesphere-devops-system | grep CrashLoopBackOff |awk '{print
→˓$1}')

• äÿžæŰźä¿£æÿĚçŘĘæŇĞåőŽnsæÿĚçŘĘevicted/crashloopbackoffçŽĎpod/æÿĚçŘĘexitedçŽĎåőźåŹĺ
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#!/bin/bash
# auth:kaliarch

clear_evicted_pod() {
ns=$1
kubectl delete pods -n ${ns} $(kubectl get pods -n ${ns} | grep

→˓Evicted |awk '{print $1}')
}
clear_crash_pod() {

ns=$1
kubectl delete pods -n ${ns} $(kubectl get pods -n ${ns} | grep

→˓CrashLoopBackOff |awk '{print $1}')
}
clear_exited_container() {

docker rm `docker ps -a | grep Exited |awk '{print $1}'`
}

echo "1.clear exicted pod"
echo "2.clear crash pod"
echo "3.clear exited container"
read -p "Please input num:" num

case ${num} in
"1")

read -p "Please input oper namespace:" ns
clear_evicted_pod ${ns}
;;

"2")
read -p "Please input oper namespace:" ns
clear_crash_pod ${ns}
;;

"3")
clear_exited_container
;;

"*")
echo "input error"
;;

esac

• æÿĚçŘĘåĚĺéČĺnsäÿ evicted/crashloopbackoffçŽĎpod

# èŐůåŔŰæL’ĂæIJL’ns
kubectl get ns | grep -v "NAME" |awk '{print $1}'

# æÿĚçŘĘél’śéĂŘçŁűæĂĄçŽĎpod
for ns in `kubectl get ns | grep -v "NAME" | awk '{print $1}'`;do
→˓kubectl delete pods -n ${ns} $(kubectl get pods -n ${ns} | grep
→˓"Evicted" |awk '{print $1}');done

(continues on next page)
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# æÿĚçŘĘåijĆåÿÿpod
for ns in `kubectl get ns | grep -v "NAME" | awk '{print $1}'`;do
→˓kubectl delete pods -n ${ns} $(kubectl get pods -n ${ns} | grep
→˓"CrashLoopBackOff" |awk '{print $1}');done

24.3 24.3 Docker æŢřæ őè£Ąçğż

åIJĺåőL’èčĚè£ĞçĺŃäÿ æIJłæŇĞåőŽdockeræŢřæ őçŻőå¡ŢïijŇçşżçż§çŻŸ50GïijŇéŽŔçİĂæŮűéŮt’æŐĺçğżçčĄçŻŸäÿ åd’§çŤĺïijŇéIJĂèęĄè£ĄçğżdockeræŢřæ őïijŇä¡£çŤĺè¡ŕè£d̄æŐěæŰźåijŔïijŽ
éęŰéĂL’æŇĆè¡¡æŰřçčĄçŻŸåĹř/dataçŻőå¡Ţ

systemctl stop docker

mkdir -p /data/docker/

rsync -avz /var/lib/docker/ /data/docker/

mv /var/lib/docker /data/docker_bak

ln -s /data/docker /var/lib/

systemctl daemon-reload

systemctl start docker

24.4 24.4 kubesphere ç¡ŚçżIJæŐŠéŤŹ

• éŮőéćŸæŔŔè£řïijŽ

åIJĺkubesphereçŽĎnodeèŁĆçĆźæĹŰmasterèŁĆçĆźïijŇæL’ŃåŁĺåŐżåŘŕåŁĺåőźåŹĺïijŇåIJĺåőźåŹĺéĞŇéİćæŮăæşŢè£d̄éĂŽåĚňç¡ŚïijŇæŸŕæĹŚçŽĎéĚ ç¡őåŞłéĞŇäÿ åŕźäźĹïijŇäźŃåL’ éżŸèőd’ä¡£çŤĺcalicoïijŇçŐřåIJĺæŤźæĹŘfluanneläź§äÿ èąŇïijŇåIJĺkubesphereäÿ éČĺç¡šdeploymentäÿ çŽĎpodçŽĎåőźåŹĺäÿŁåŔŕäżěåĞžåĚňç¡ŚïijŇåIJĺnodeæĹŰmasterå ŢçŃňæL’ŃåŁĺåŘŕåŁĺçŽĎèő£éŮőäÿ äžĘåĚňç¡Ś

æ§ěçIJŃæL’ŃåŁĺåŘŕåŁĺçŽĎåőźåŹĺç¡ŚçżIJäÿŁèţřçŽĎdocker0

root@fd1b8101475d:/# ip a

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN
→˓group default qlen 1

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo

valid_lft forever preferred_lft forever

2: tunl0@NONE: <NOARP> mtu 1480 qdisc noop state DOWN group default
→˓qlen 1

(continues on next page)
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link/ipip 0.0.0.0 brd 0.0.0.0

105: eth0@if106: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc
→˓noqueue state UP group default

link/ether 02:42:ac:11:00:02 brd ff:ff:ff:ff:ff:ff link-netnsid
→˓0

inet 172.17.0.2/16 brd 172.17.255.255 scope global eth0

valid_lft forever preferred_lft forever

åIJĺpodsäÿ çŽĎåőźåŹĺç¡ŚçżIJçŤĺçŽĎæŸŕkube-ipvs0

1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue qlen 1

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo

valid_lft forever preferred_lft forever

2: tunl0@NONE: <NOARP> mtu 1480 qdisc noop qlen 1

link/ipip 0.0.0.0 brd 0.0.0.0

4: eth0@if18: <BROADCAST,MULTICAST,UP,LOWER_UP,M-DOWN> mtu 1500
→˓qdisc noqueue

link/ether c2:27:44:13:df:5d brd ff:ff:ff:ff:ff:ff

inet 10.233.97.175/32 scope global eth0

valid_lft forever preferred_lft forever

• èğčåĘşæŰźæąĹïijŽ

æ§ěçIJŃdockeråŘŕåŁĺéĚ ç¡ő

ä£őæŤźæŰĞäżű/etc/systemd/system/docker.service.d/docker-
options.confäÿ åŐżæŐL’åŔĆæŢřïijŽ–iptables=false è£ŹäÿłåŔĆæŢřç L’äžŐfalseæŮűäijŽäÿ åĘŹiptables

[Service]
Environment="DOCKER_OPTS= --registry-mirror=https://registry.
→˓docker-cn.com --data-root=/var/lib/docker --log-opt max-size=10m -
→˓-log-opt max-file=3 --insecure-registry=harbor.devops.kubesphere.
→˓local:30280" (continues on next page)
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24.5 24.5 kubesphere åžŤçŤĺèůŕçŤśåijĆåÿÿ

åIJĺkubesphereäÿ åžŤçŤĺèůŕçŤśingressä¡£çŤĺçŽĎæŸŕnginxïijŇåIJĺwebçŢŇéİćéĚ ç¡őäijŽåŕijèĞt’äÿd’äÿłhostä¡£çŤĺåŘŇäÿĂäÿłcaèŕĄäźęïijŇåŔŕäżěéĂŽè£ĞæşĺéĞŁæŰĞäżűéĚ ç¡ő

âŽăïÿŔæşĺæĎŔïijŽingressæŐğåĹűdeploymentåIJĺïijŽ

kind: Ingress
apiVersion: extensions/v1beta1
metadata:

name: prod-app-ingress
namespace: prod-net-route
resourceVersion: '8631859'
labels:

app: prod-app-ingress
annotations:

desc: çŤ§äžğçŐŕåćČåžŤçŤĺèůŕçŤś
nginx.ingress.kubernetes.io/client-body-buffer-size: 1024m
nginx.ingress.kubernetes.io/proxy-body-size: 2048m
nginx.ingress.kubernetes.io/proxy-read-timeout: '3600'
nginx.ingress.kubernetes.io/proxy-send-timeout: '1800'
nginx.ingress.kubernetes.io/service-upstream: 'true'

spec:
tls:

- hosts:
- smartms.tools.anchnet.com

secretName: smartms-ca
- hosts:

- smartsds.tools.anchnet.com
secretName: smartsds-ca

(continues on next page)
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rules:
- host: smartms.tools.anchnet.com

http:
paths:
- path: /

backend:
serviceName: smartms-frontend-svc
servicePort: 80

- host: smartsds.tools.anchnet.com
http:

paths:
- path: /

backend:
serviceName: smartsds-frontend-svc

servicePort: 80

24.6 24.6 Jenkins çŽĎ Agent

çŤĺæĹůåIJĺèĞłåůśçŽĎä¡£çŤĺåIJžæŹŕå¡Şäÿ ïijŇåŔŕèČ¡äijŽä¡£çŤĺäÿ åŘŇçŽĎèŕ èĺĂçL’ĹæIJňæt’żäÿ åŘŇçŽĎåůěåĚůçL’ĹæIJňãĂĆè£ŹçŕĞæŰĞæąčäÿżèęĄäżŃçż åęĆä¡ŢæŻ£æ ćåĘĚç¡őçŽĎ
agentãĂĆ

éżŸèőd’base-buildéŢIJåČŔäÿ æšąæIJL’sonar-scanneråůěåĚůïijŇKubesphere Jenkins
çŽĎæŕŔäÿĂäÿł agent éČ¡æŸŕäÿĂäÿłPodïijŇåęĆæd̄IJèęĄæŻ£æ ćåĘĚç¡őçŽĎagentïijŇåřśéIJĂèęĄæŻ£æ ć
agent çŽĎçŻÿåžŤéŢIJåČŔãĂĆ

æd̄ĎåżžæIJĂæŰř kubesphere/builder-base:advanced-1.0.0 çL’ĹæIJňçŽĎ agent éŢIJåČŔ

æŻt’æŰřäÿžæŇĞåőŽçŽĎèĞłåőŽäźL’éŢIJåČŔïijŽccr.ccs.tencentyun.com/testns/base:v1

åŔĆèĂČéŞ¿æŐěïijŽhttps://kubesphere.io/docs/advanced-v2.0/zh-CN/devops/
devops-admin-faq/#%E5%8D%87%E7%BA%A7-jenkins-agent-%E7%9A%84%E5%8C%
85%E7%89%88%E6%9C%AC
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https://kubesphere.io/docs/advanced-v2.0/zh-CN/devops/devops-admin-faq/#%E5%8D%87%E7%BA%A7-jenkins-agent-%E7%9A%84%E5%8C%85%E7%89%88%E6%9C%AC
https://kubesphere.io/docs/advanced-v2.0/zh-CN/devops/devops-admin-faq/#%E5%8D%87%E7%BA%A7-jenkins-agent-%E7%9A%84%E5%8C%85%E7%89%88%E6%9C%AC
https://kubesphere.io/docs/advanced-v2.0/zh-CN/devops/devops-admin-faq/#%E5%8D%87%E7%BA%A7-jenkins-agent-%E7%9A%84%E5%8C%85%E7%89%88%E6%9C%AC
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åIJĺ KubeSphere ä£őæŤź jenkins-casc-config äżěåŘŐïijŇæĆĺéIJĂèęĄåIJĺ
Jenkins Dashboard çşżçż§çőąçŘĘäÿŃçŽĎ configuration-as-code
éąţéİćéĞ æŰřåŁăè¡¡æĆĺæŻt’æŰřè£ĞçŽĎçşżçż§éĚ ç¡őãĂĆ

åŔĆèĂČïijŽ

https://kubesphere.io/docs/advanced-v2.0/zh-CN/devops/jenkins-setting/#%E7%99%
BB%E9%99%86-jenkins-%E9%87%8D%E6%96%B0%E5%8A%A0%E8%BD%BD

jenkinsäÿ æŻt’æŰřbaseéŢIJåČŔ
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âŽăïÿŔåĚĹä£őæŤźkubesphereäÿ jenkinsçŽĎéĚ ç¡őïijŇjenkins-casc-config

24.7 24.7 Devops äÿ MailçŽĎåŔŚéĂĄ

åŔĆèĂČïijŽhttps://www.cloudbees.com/blog/mail-step-jenkins-workflow

åĘĚç¡őåŔŸéĞŔïijŽ
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åŔŸéĞŔåŘèğčéĞŁ
BUILD_NUMBERThe current build number, such as âĂIJ153âĂİ
BUILD_IDThe current build ID, identical to BUILD_NUMBER for builds created in 1.597+,

but a YYYY-MM-DD_hh-mm-ss timestamp for older builds
BUILD_DISPLAY_NAMEThe display name of the current build, which is something like âĂIJ#153âĂİ by

default.
JOB_NAMEName of the project of this build, such as âĂIJfooâĂİ or âĂIJ-

foo/barâĂİ. (To strip off folder paths from a Bourne shell script,
try: 𝐽𝑂𝐵𝑁𝐴𝑀𝐸)||𝐵𝑈𝐼𝐿𝐷𝑇𝐴𝐺|𝑆𝑡𝑟𝑖𝑛𝑔𝑜𝑓”𝑗𝑒𝑛𝑘𝑖𝑛𝑠−{JOB_NAME }-
${BUILD_NUMBER}âĂİ. Convenient to put into a resource file, a jar file, etc
for easier identification.

EX-
ECU-
TOR_NUMBER

The unique number that identifies the current executor (among executors of the
same machine) thatâĂŹs carrying out this build. This is the number you see in the
âĂIJbuild executor statusâĂİ, except that the number starts from 0, not 1.

NODE_NAMEName of the slave if the build is on a slave, or âĂIJmasterâĂİ if run on master
NODE_LABELSWhitespace-separated list of labels that the node is assigned.
WORKSPACEThe absolute path of the directory assigned to the build as a workspace.
JENK-
INS_HOME

The absolute path of the directory assigned on the master node for Jenkins to store
data.

JENK-
INS_URL

Full URL of Jenkins, like http://server:port/jenkins/ (note: only available if Jenkins
URL set in system configuration)

BUILD_URLFull URL of this build, like http://server:port/jenkins/job/f oo/15/ (Jenkins URL
must be set)

SVN_REVISIONSubversion revision number thatâĂŹs currently checked out to the workspace,
such as âĂIJ12345âĂİ

SVN_URLSubversion URL thatâĂŹs currently checked out to the workspace.
JOB_URLFull URL of this job, like http://server:port/jenkins/job/f oo/ (Jenkins URL must

be set)

æIJĂçżĹèĞłåůśåĘŹäžĘéĂĆåžŤèĞłåůśäÿŽåŁąçŽĎæĺąçL’ĹïijŇåŔŕäżěçŻt’æŐěä¡£çŤĺ

mail to: 'xuel@net.com',
charset:'UTF-8', // or GBK/GB18030
mimeType:'text/plain', // or text/html
subject: "Kubesphere ${env.JOB_NAME} [${env.BUILD_NUMBER}

→˓] åŔŚåÿČæ čåÿÿRunning Pipeline: ${currentBuild.fullDisplayName}",
body: """
---------Anchnet Devops Kubesphere Pipeline job-----------

→˓---------

éąźçŻőåŘ çğř : ${env.JOB_NAME}
æd̄ĎåżžæňąæŢř : ${env.BUILD_NUMBER}
æL’ńæŔŔä£ąæĄŕ : åIJřåİĂ:${SONAR_HOST}
éŢIJåČŔåIJřåİĂ : ${REGISTRY}/${QHUB_NAMESPACE}/${APP_NAME}

→˓:${IMAGE_TAG}
æd̄ĎåżžèŕęæČĚïijŽSUCCESSFUL: Job ${env.JOB_NAME} [${env.

→˓BUILD_NUMBER}] (continues on next page)
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(continued from previous page)

æd̄ĎåżžçŁűæĂĄ : ${env.JOB_NAME} jenkins åŔŚåÿČè£ŘèąŇæ čåÿÿ
æd̄ĎåżžURL : ${env.BUILD_URL}"""

24.8 åŔĆèĂČéŞ¿æŐě

• KubernetesåőŸç¡ŚæŢŹçĺŃ

• Kubernetesäÿ æŰĞçd’¿åŇž

• äżŐKubernetesåĹřCloud Native

• Kubernetes Handbook

• KubernetesäżŐåĚěéŮĺåĹřåőd̄æĹŸ

• KubernetesæŇĞå Ů

• awesome-kubernetes

• äżŐDockeråĹřKubernetesè£ŻéŸű

• pythonå¿őæIJ åŁąåőd̄æĹŸ

• äžŚåŐ§çŤ§äźŃèůŕ

• CNCF Cloud Native Interactive Landscape
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https://kubernetes.io/docs/concepts/workloads/controllers/statefulset/
https://www.kubernetes.org.cn/k8s
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https://jimmysong.io/kubernetes-handbook/cloud-native/from-kubernetes-to-cloud-native.html
https://landscape.cncf.io/
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24.8.1 èğĘéćŚ

• él’ňåŞě(dockeråőźåŹĺæŁĂæIJŕ+k8séŻĘç¿d’æŁĂæIJŕ)

• å¿őæIJ åŁąåőźåŹĺåŇŰåőd̄æĹŸ

åęĆæd̄IJæ d’çňŤèőřåŕźæĆĺæIJL’äżżä¡ŢåÿőåŁl’ïijŇæŻt’åd’ŽæŰĞçńăïijŇæňćè£ŐåĚşæşĺå ŽåőćäÿĂåİŮå ęäźăäžd’æţĄð§ŚŔ

24.8.2 èŕůæĹŚåŰİåŠŰåŢąâŸŢïÿŔ

• å¿őä£ą

• æŤŕäżŸåőİ
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https://www.bilibili.com/video/av35847195/?p=16&t=3931
https://www.acfun.cn/v/ac10232871
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