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FAIELFIAHNXET =

2013 &, Docker InB &%

ESERERFENNIERAEFE, WER
PaaS ik “#44TE"

2015~2016 &F, FBRRH “=EFHE"

Docker Swarm, Mesos, Kubernetes & 229k
Vi REFBE, HMTAERGFE? 2BIEAN?

2018 &, ZRERAREZZFLHTF

Kubernetes BB =/ B LRBREE,
L “®=" AzORNTER R BRELE

2014 ¥, Kubernetes B A%

Google Borg/Omega ZG B8 EMARHEX "B
&7, "FaRital” NRBERXRLZ. 4k
EIR?

2017 &, Kubernetes BB LAnEIRIZ

Docker 288/ EZ LT mAE Kubernetes g
%, Swarm IEZhELEEP . REN{E?

20197?



2019 Ff - TERERAREFRITE

Bifl. B, £h, FHEELR

D" RO ETR & B8, EP R AEIAED
Kubernetes F=[FERBEMABAARNMER, KAETERADBIN
“2 Kubernetes’ B2min A2, “i& Kubernetes”. “EnBE4AEWHNEEHHENE
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YRR, TJEEREE
* RER—MXERE

container

* BEMERE - namespace
* BEHIFRERE - cgroup
* BIRIXHFES - chroot



tAaRa=R"?

B, B 1THERE. FEAURG . IRINEHRFEHESES

© MERE - MEEBABLIEE; BRIUFNE FF;
¢ BERRREERE - 1 2G AFX/N:; CPU BRI FF:
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EITERMMENRANGRS - FRER

Dockerfile — @A S5 1%

o g 3 SRl =4 S ARG RV E(L - chang
* 254} disk snapshot
*IE@DORUCEE, WBEERED

©debian
VS.
& anine

ICiNnuUX

eset

Benchmarking Debian vs
Alpine as a Base Docker Image

i

|
|

alpine:3.9

|

R —

golang:1.12-alpine

e



NEFIEIRR?

1Ll

W5 Dockerfile — app:v1

$ docker build . =t app:v1

docker registry — S&EENFENNS R

$ docker push app:v1

# base on golang:1.12-alpine image
FROM golang:1.12-alpine

# setting current working dir (PWD -> /go/src/app)
WORKDIR /go/src/app

# copy local files into /go/src/app
SRy . s

# get all the dependencies
RUN go get -d -v ./...

# build the application and install it
RUN go install -v ./...

# by default, run the app
CMD ["app™]

T —
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1) M docker registry T###& — docker pull busybox:1.25
2 BEARHRIIZE - docker images

@ B IFAEN A FFIZEIT - docker run [-d] —name demo busybox:1.25 top

registry

o "“N local storage

@%

container

2 list
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B8 - SEMBERIFBEXHES - Build once, Run anywhere
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Bz THIRIZE s EHE

RHIERE

T Init HEEREE = FEESFEE
2 iIZ1THRIE]ENIETT exec PUTIZHERIE

SRS A

AT FEENSEHEE
2! ¥3E# — docker volume vs bind

# bind host dir into container
$ docker run -v /tmp:/tmp busybox:1.25 sh -c "date > /tmp/demo.log"

# check result
$ cat /tmp/demo.log
Tue Apr 9 ©02:17:55 UTC 2019

# let it handled by docker container engine
$ docker create volume demo

# demo is volume name

$ docker run -v demo:/tmp busybox:1.25 sh -c "date > /tmp/demo.log'

# check result
$ docker run -v demo:/tmp busybox:1.25 sh -c "cat /tmp/demo.log"
Tue Apr 9 ©2:19:57 UTC 2019
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moby &z35|2521

containerd

1 BBETITEES|2E, 3B37F moby daemon
2 containerd—-shim EEE X4 5EH, oJ# containerd ZhEEE

Aeia{ThY

T BBRRUEEARE
2 runC kata gVisor
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BeEMVMZERER

VM

APP APP APP

Bins/Libs Bins/Libs Bins/Libs

Guest OS || GuestOS | | Guest OS
U IRIBE SRR, B2 Guest 0OS

2 K FAiBE Guest OS FREEIE
3 BIFIRENE - Hypervisor E2HiTE SR

container

Container Engine

1 & Guest OS, #HERFINIGEES
2 BahEtia/ER
3 BEEEREL - REYRST VM
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2405 WAR & + Tomcat BB 221t

« Biz—: EWAREB Ml Tomcaty] B3 — 1 RE&

[Lml

5 Tl (F R IR

o TLILE2WAR B3] Tomcat EFiEiEE

« HiEZ: REBRER{TETomcat, {EAHEUES (hostPath) MEEMN L
FWARB EF #H Tomcata 23

» BEAIF—EDMIVFHERAS
- BIREEBRNAGA?



I8 Hl{Edockerizfg

e  FTH WAR BF0 Tomcat (RIHIwart ~%
https://www.middlewareinventory.com/blog/sample-web-application-war-file-
download/#Code _and Explanation)

{AINTAINER rstyro

« Bl Dockerfile X EHAGEE R
4 # HEAILfFFdocker-admin FE|E—Dockerfile OPY admin.war /usr/local/tomcat/webapps

° iﬁfrﬁ-*@@’%ﬁ{% dOCkel’ run 5 «cd docker-admin && vim Dockerfile

o

1 # FBIB— ¥ Adocker-admin —

seucyber@localhost: ~/docker-admin
gROM docker.io/tomcat

mkdir docker-admin

N

* JkkHﬂLEééBZIjM% WAR @%B%@J Tomcat 1 # £ EE admin X3 O8E 8080

2 docker run --name=admin -p 86080:8080 -d admin:1.0.0

&« C © | #Z 172.17.0.1:8080/adm

A SRR AR EE



https://www.middlewareinventory.com/blog/sample-web-application-war-file-download/

F T8 dockeriE{% 1% docker hub
s

« SEEIEDocker hub TKS |, FHEIZEGZE | https://hub.docker.com/ s cee

Create Repository

. A SR E RIS = -

admin.war + Tocat

1 docker tag <existing-image> <hub-user>/<repo-name>[:<tag>]
Al /
- AMERHCH docker hub ikS 2 XBfjtagRisERtAlatest.

1. TEAHE ST docker hub TKE 40T :

o BB HEX E - docker push

root@master:~# docker login
Username: lidnyun
Password:

. HECEHTHEEER, TOURETE o o sess

WARNING: login credentials saved in /root/.docker/config.json
Login Succeeded

2.pushiff, @SLWT:

1 docker push <hub-user>/<repo-name>:<tag>



AEBGIREAT .

S B{ R https://blog.csdn.net/qq _32923745/article/details/80817395
® cscyp/admin1.0.0
https://blog.csdn.net/ximenghappy/article/details/669 /71035

Last pushed: 2 minutes ago

Builds Collaborators ~ Webhooks Settings

D
:
%

IMAGE ID CREATED

b25f49cc2290 About an hour ago

b25f49cc2290 About an hour ago ) )
040bdb29ab37 HEoe ago Tags and Scans @vquﬁmuwsowwwc-m%pm?
53c371b7016¢ 18 months ago This repository contains 1 tag(s).

office d1a0bdfeadoo 2 years ago
TAG oS PULLED PUSHED
seucyber@localhost:~/docker-admin$ ifconfig
docker® Link encap: AKM WMt 02:42:cc:34:d7:27 )
inet Hofik:172.17.0.1 [ #%:172.17.255.255 $#b3:255.255.0.0 latest 2 minutes ago 2 minutes age
inet6 iil: feB80::42:ccff:fe34:d727/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 RRm#:1
IR 75211 $1R:0 EF:0 TH:0 M0
RIXHIEE 136456 FE1R:0 KFr:0 TH:0 FiK:0
hifE:0 RIXPATIKE:0

e ArsE it
T T5:3593164 (3.5 MB) RIXFT3:205310462 (205.3 MB) seucyber@master:~/docker-admin$ sudo docker login

Login with your Docker ID to push and pull images from Docker Hub. If you don't have a Docker ID, he
ad over to https://hub.docker.com to create one.

Username: cscyp

Password:

WARNING! Your password will be stored unencrypted in /home/seucyber/.docker/config.json.

Configure a credential helper to remove this warning. See
https://docs.docker.com/engine/reference/commandline/login/#credentials-store

seucyber@localhost:~£docker-admin$ sudo docker build -t admin:1.0.0 .

[sudo] seucyber BYZRET:
Sending build context to Docker daemon 11.26kB
Step 1/3 : FROM docker.io/tomcat
---> 040bdb29ab37
Step 2/3 : MAINTAINER rstyro
---> Using cache
---> 409848d77673
Step 3/3 : COPY admin.war /fusr/local/tomcat/webapps
---> Using cache
---> b25f49cc2290
Successfully built b25f49cc2290
Successfully tagged admin:1.0.0

Login Succeeded
seucyber@master:~/docker-admin$ sudo docker push cscyp/admin1.0.0
The push refers to repository [docker.io/cscyp/admin1.0.0]

: Pushed

: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat
: Mounted from library/tomcat

latest: digest: sha256:632714d281ba3b34ec8cal648a25e401adc98c18c5¢c3e6d0f44a9e84caB5¢ccl2 size: 2629



https://blog.csdn.net/qq_32923745/article/details/80817395
https://blog.csdn.net/ximenghappy/article/details/66971035

BRE—TEXRERAERIGIF

o Zfl: helloworld 72/

$ pstree -p

 helloworld }2=Lfr - 2H—Hi#AIZ

| -helloworld, 3062
(Linux B89472) ZHEJZ } {:E;ziiimggz‘l
| l-{log},3065
¢ X 4 MEFEHEL= helloworld FZ2FRHHR | ~—{compute}, 3133

R, HHEWE, 5T helloworld F2HY
Tk



e Kubernetes = I21EZR %
® %\‘.%% = ﬁ*ﬂ% (Linux 47¢)
e Pod="

-
* L#*EZE (Linux 47248)

(tE#0: Linux)



“HiEH"

$ pstree -p

o 2 .
| -helloworld, 3062
. helloworld 2fEH 4 NHISAR, XEHE Y EHE ST H | [-{api},3063
| | -{main}, 3064
e 5187 - o - =2 C | |—{log},3065
la)@h: helloworld 20l BB 23 HFCRKIE? | St b S

« fBiE—: £ Docker B&H, BmNX 4 Mz
- §Fi5): B PID = 1 NHRMENBASLEA main #12, BAERAREERRRN 3 MiEE?
- BN REERE!
« BRIE:
« NAHEAGAS HEEEEN (XEWFE: heloworld EFHEAE systemdiIEES])
o SE, BN PID=1#F2X M systemd

c XL BERLE = EE systemd |= HIZFEBNAXS



$ pstree -p

| -helloworld, 3062

| |-{api}, 3063

| | -{main}, 3064

| |-{log}, 3065

| " -{compute}, 3133

Pod = “1#*z2H”

o

apiVersion: v1
kind: Pod
metadata:
name: helloworld
spec:
containers:
- name: api
image: api
ports:
- containerPort: 80
- name: main
image: main
- name: log
image: log
volumeMounts:
- name: log-storage
- name: compute
image: compute
volumeMounts:
- name: data-storage

.

=
@
o
=

o)

=
Q

-
...............-.....-......

*e

Pod: — M2, 21 BaMNAES
Kubernetes B/ 718 811



S8 Google Borg B &

« Google WTFEIM{1&LIN, 7f Borg MBESMPENNA, FTEHEFEEE
T HEMHRZEAR KR, BRI, ﬁmﬁﬁb}l I Z B BEE
PINIMER R, FEENLASETER—allss LABEXZELEER

- Large-scale cluster management at Google with Borg, EuroSys’'15



771Jr/A Pod MR FIREBA?

o ¥fl: MPSREZBMME « Task co-scheduling [o] R

- App: WSEEE, SHEXH « Mesos: #EREIF (resource hoarding) :

* I9n0ol eater R o Ela0cosIs . FIBIRE T Affinity SREVES AT, 7
. AEER: FHEG—#TRE

. App: 1G R CIERVES PSP 2

« LogCollector: 0.5G « Google Omega: FMIFELIEPR:
- HEIPTARE: « FAERXERR, MEBEIHMITHNENR

. Node A: 1.95G MBI LI 7 PR Z SRR 0,

- Node_B: 2G * B

« MR App E#HIBEZIT Node A F, EEAHE? * Kubernetes: Pod



A RIEf

- REXR - HERR

MTNARERETER—aB\ENL

- HBREEBXAR - Pod iR

RREBZRNXHFIZ R
{#Alocalhostsl & Socket XX {4 # 1T A thE(S
RREFEIMERIRPCIEFA

SHZH L inux Namespace (tE#l, — 1S
2REBMA B —1 B 2EHINetwork Namespace)




) Pod HISSHIHLA



Pod E##)~HY|0) &)

o« WENE—" Pod ERIZ 1T Ea3Z BREMOAZEEFZ RALIE?

o A BRAEH Linux Namespace #1 cgroups fE 5 FHY



1. AENZS

- FEATIB
i Pod
1#1Y Infra Container B9 A HZ=[E— Network Namespace:

/proc/{pid}/ns/net -> net:[4026532483]

« & k8s.gcrio/pause; [CRESEERM. KizbT EE"; K/\100~200 KB Container A Container B
« HiZ{FHlocalhosti#{TE(E
« HIMNZIEEZRINraAREINTE—HF nfra

container

. —PodRBE—MPHEHE, thit2iX M PodiNetwork
Namespace*J i f9IPh i

« FMBEMBRIR, MR —TPod—13, HEBEPodFHMETREE

o B Podi04& A BAHARINfraBss—=, M5B RAHIBILX \



apiVersion: vl
kind: Pod
metadata:
name: two-containers
spec:
restartPolicy: Never
volumes:
- name: shared-data
hostPath:

path: /data » shared-data XNEREFH LB FE

containers:

- name: nginx-container %?&EB??;BET%%&ETJ:Kﬁ/l\%%%

image: nginx
volumeMounts: % CP
- name: shared-data
mountPath: /usr/share/nginx/html
- name: debian-container
image: debian
volumeMounts:
- name: shared-data
mountPath: /pod-data
command: ["/bin/sh"]
args: ["-c", "echo Hello from the debian container > /
pod-data/index.html"]
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* Pod & Kubernetes InH BN Bz 1R A9

o “Be3Z TRV ZE Google Borg AR B EHEERESIHR Z—

o thZ Kubernetes #1378 22N BBRHAVER KT 2 —

IIWI‘

s MIEIITRIVIIARFEZ: EFAFIE




