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B b 22 BN AL Docker Al S8 A AR RN FH o AR5 B fe F AR )
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AN AR T B Docker flj 95 MILinux 3CAF R GiA 7857 (V3R I A
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e, ES5AAKAITHECR, BERMIEIYETE:  (010) 88254888,
88258888

[ EFRVFIE K MR 2 zlts@phei.com.cn, 5 R ZSRAE K BB 2
dbgg@phei.com.cn.

AP &R T 010-51260888-819 faq@phei.com.cn.
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DockerZE #s AR MLXCEOR K IR, —MEFEfr. MhilAse
IR G . Hrdr, ATRCEASE D) EE ) e EAL LA — NN AR 177
AT E R, MBI H P LA, S A5E AT . Docker A H
W, BRI, 20— AEREMWES, BEMYIG AR, TEE—H
AR, AITE AR E BN+ RE s 7 —3H .

FlSeDocker AL R4, HEIEK] BWGoogle, LAKAHLGIE A
al AL EHESD T, ERGACE B MR g5 ausdla 7K
ERE. nhh, HElBSFM R EGEZ, HEAFEMacHWindowsH f
[f)Docker L& HH [ betahftAs, LL—AME Giaf7 IR LRI H K .

Docker® 2 51aaS. PaaSHI/EA RGN R, HISE P ERH, 4
. AR AR R SRR SR, IS A E T, W Kubernetes
Swarm% g TH . HiE&H 2K K EDocker M BAR B3l 817, &1F
A gE T, MR A i Ly T Docker - 62 ERIN A, fiifk
Ji 2 B B BN YR

HENTHTHEARGFEMS, WRAEIFEADocker N HHEATIET
PLEIFFFE . ASBEXDocker N # 1 BEREAT AL, R4 SRAS BEAR - 1 3 FH iX
— R R AL . MR ORI AR E, MR EAEH
LA T B A R (e, HFRZEIRA T fEDocker IS Z HIHLEI, DUEHE IE
T BN, R 3 T M ) R AR T S
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B Tk ikt — B R ER E AN R R, 1& W 513 T Docker  High
PerformanceRhi+5, ‘B2 —AMH M4 — & Linuxz&Ait . AR T g
Docker PN LI DA A T e e 42 A v 25 8 12 i ) Docker#] 73 (1) 5 o

eHtreE, F-FHARMTEIE, NRIUTS, PR&is
T B RGN IE, EFE MG AERAE Tk, DR A IRISIR R
Ko

KA PEFE AL Dockertt XARF LW ) EIEE, ATt E ot
I TR EAT R . RN, A B AE X 2 e BORAE [ N IO FET RIS FE A HE A
1Ttk DOV A DR SEARTR, A0 )R Prae e Il ol bR, H
RACPAR, BEIRIEFTAER, A E I H REE LR 1L .

Pl
201647 H
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Allan Espinosase — % 4157 R 5 IDevOps MMV 2, 2R 2 404
ARG LHRTERFFIETTERE , tbiDockerMChef. AllanZE4 |4 T
ANTAT IR AT I Docker 5, X LLBEA5 HL 2 LR BIAA R B 77 KA1
WL EE AT

AN AT, AllaniSE HE — KM A MRS, GEH4E
P A BT GRS A . MAEAFT S B TR 2 KR
REHY, SR R R 2 v 5 b0 21 H A (2R P 3R B4l R 5t

YRA] LLigE ik Allan ) Twitter i 5 @ AllanEspinosafbk & 2t . At A4~ A
¥ 3t 72 http://aespinosa.github.io, H AR £ KT Dockerfl 73 A1 2L R S 11
[

BRI T Kana, M —nREAE S Rp e, kR0 9 K&
RIS TR R A
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Shashikant  Bangera & — 44 DevOpsZ2#iifi, HEA 165 FIITAIRZ
5. At T HEDevOps T H EAFE L F11R . Shashikantid &2 5
RKERWMER A TRBRIHE . M E S & S8 B B BEE T2 AR 1)
AR T, EAFERSCERAS, X AT DA & KA A2 fER
. thAk, Shashikant 2 Aff R TR T — N EHIMLIR. %
1 (on-demand) 55, X T KEMIDevOps T H, bt HAFEHIL
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HBWES
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{Docker% zs H &
HiAh S g pn H AT &

INGE
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Docker e — ARG I T A @A S E N I T B . nI A A 28 i
AT RATT DAEAEA o0 T7 18474005, I K TARSL 23 L = ih E AR
7T . Dockerf) TAEIAEH A& IAAAIESE FNEE 2 Aok . S8,
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KPR FEEANR

JLAE X Docker A 2 A B i ) AR IS AT DAFZ i 7 — B — Bl 5] s A
Fio XDocker B A RN BEAR B 78 A2 F= 235 A 30 38 ik I 15 AR 4 5 3
17, ATUAEFEERRE8EMI NS, [ fi#Docker & i falid N A M
DL R e AR BAAI— RV E R

F1E, WRG T I EAIETDocker, NMH T R F AT S
JREELI SOk 3 c bt

25, e Tt A Docker AR RAREEK], N4 1 24
POANEFTT, AN e ml & 28 A Docker 2 g IR PERE o

H3%, 4l T o 3 sh s @ DockerfE EHL, IFRHS T H B
H B DL S A i i Docker 25 #% 1) R UL E 22 11) «

$4AE, 4 1 A T4 H Graphitef& i i 1% R Ge A HELK#& 2 H &
ARG,

W55, 4R T anfalfdi ff Apache  IMeters k6@ f1%k, i Docker
BARHITERE . ARFE R R4 m PR ENIRERS, JFoth 75T
Docker )3 FH )14 Be 1 25 5, 91 G 72 B[] AN 7 e

H6E, e 1 A T EC EANES B A T Nginx () U A A% . R,
A T )4 S 85 48 R KT Docker B PRI BE AT AT 158
PEs
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PR B A HE
RS — G %5 T B A WAZ ) Linux L{Eui4E ADocker 1.10.08)

G 1MW AP Debian Jessie 8.2/F NILAHEEE R Gk w3 s 3
Docker.

pythontesting



A ) H b

A T N AR B A PR IS o A 2B Docker M H AN ZE KA T & & Fllia 4
EME. WRIREE T T Docker P 3EAEIR, JHAEGE D25
Dockerf) i, A XAFHEE G IR .
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T 51

AR, FAMEH TARK SO, X A RS S
Bo PUR XSRS 7 BB AT AR S o

AR AAAS . BieFERS . B4 X4 Uy B4 B
4. URL. H PN, TwittertF 2 Z#ZH LIPS M: <A
21 ] --link<source>:<alias> >k fill 2 Y5 75 Z source 2| J; — > 7% #¥ webapp )
ER,

FRRS R A% 20 R

FROM ubuntu:14.04
MAINTAINER Docker Education Team <education@docker.com>
RUN apt-get update
RUN DEBIAN_FRONTEND=noninteractive apt-get \
install -y -qg python-all python-pip
ADD ./webapp/requirements.txt /tmp/requirements.txt
RUN pip install -qr /tmp/requirements.txt
ADD ./webapp /opt/webapp/
WORKDIR /opt/webapp
EXPOSE 5000

CMD ["python", "app.py"]

PR A RS RSB 2 —H XA s A
AR .
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import os

from flask import Flask

app = Flask( name )

@app.route('/")

def hello():
provider = str(os.environ.get('PROVIDER', 'world'))
return 'Hello '+provider+'!'

if name == main ':
# Bind to PORT if defined, otherwise default to 5000.
port = int(os.environ.get('PORT', 5000))

app.run(host='0.0.0.0"', port=port)

il A7 A\ BT HH S S

dockerhost$ docker inspect -f "{{ .NetworkSettings.IPAddress
source

172.17.0.15

dockerhost$ docker inspect -f "{{ .NetworkSettings.IPAddress
destination

172.17.0.28

dockerhost$ iptables -L DOCKER

Chain DOCKER (1 references)

target prot opt source destination

ACCEPT tcp -- 172.17.0.28 172.17.0.15 tcp dpt:5000

ACCEPT tcp -- 172.17.0.15 172.17.0.28 tcp spt:5000
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Dockerfd . F A2 A-f 2% 7 BEINESE . el I i SR b G IS AT B4
KM, it 7 A A TF RS B A P A B B B I R i) AR . A
TR PUE A 2] AT A — N 2E T Docker P RIS,  BARRHEAE D IR In
I

HE25— P Docker g AL
Docker# 1% i) 3 A #4F
izfTDocker & 7%

ARERIKH W B 2B CLBERRR, Jf H T IFEDocker E J7
AR L EE PR, X B4 152 5 Dockerfd LA KM HS 73 i Al
B 28 JLE R A 2 28 B A
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25— 1 Dockerfs M1

{5 e B2 AR AN B — S Docker g L. X T 445 B K 43

, BRAEE R U RS AL, FRATES AR W I R A is AT s
o P{EZRS:: Debian 8.2 Jessie
« DockerfigA<: 1.10.0

N HEF A2 R T ERAE R ST Docker [ ARAS:

$ ssh dockerhost

dockerhost$ 1lsb_release -a

No LSB modules are available.

Distributor ID: Debian

Description: Debian GNU/Linux 8.2 (jessie)
Release: 8.2

Codename: jessie

dockerhost$ docker version

Client:
Version: 1.10.0
API version: 1.21
Go version: gol.4.2
Git commit: a34ald5
Built: Fri Nov 20 12:59:02 UTC 2015

0S/Arch: linux/amdé64
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Server:
Version: 1.10.0

API version: 1.21

Go version: gol.4.2

Git commit: a34aid5

Built: Fri Nov 20 12:59:02 UTC 2015
0S/Arch: linux/amd64

WS A B Docker A 58, 1] DA% RE Docker' & 77 Wi - 1) 150 B i3k
T4, Mhks&: https:/docs.docker.com/installation/debian.

/

-..\'Q

T #H s A

PRE] LR BT P b R 20T 26 K I Packe 1 & AR AR, Hb
Hk/2: http://www.packtpub.com. JCIRPRARTEAT 4 7 I ST IX

A, #w] BLVT ] http://www.packtpub.com/support H:F i, SO
W BB DR 7 IR LA R
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1% FiDocker%= 1%

4

DockerBa R G5 1 FATH N ANAH B 4 B s AT RO AT, Bl n#e 1
ARGt BT TPRES. e N 80FERE 2 Dockerfs AL L, P
Docker# s I st M« AR K AE A Fl DockerBe (5 1 /i F £

JUA R4

docker build
docker images
docker push

docker pull

TR

7 o A A RHEDocker XA Pl BRI LAY IA),  PdIE S -

https://docs.docker.com/userguide/dockerimages .

ImiEDockeriz 1%

AT K FHDocker Education/)N2H [ training/webapp¥ii H ) Dockerfile
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KAV —DockerfifR . 45 N KA PR ez ] 2 11X A0 48 N FH

1. B2, AT @Iy 2K e FEwebapp M Git 3
(https://github.com/docker-training/webapp) :

dockerhost$ git clone https://github.com/docker-training
training-webapp

Cloning into 'training-webapp'...

remote: Counting objects: 45, done.

remote: Total 45 (delta 0), reused 0 (de..., pack-reused
Unpacking objects: 100% (45/45), done.

Checking connectivity... done.

2. KRG, EHAT PRS2 25, fiHdocker build>K4wiFDocker
514

dockerhost$ cd training-webapp

dockerhost$ docker build -t hubuser/webapp .

Sending build context to Docker daemon 121.3 kB

Sending build context to Docker daemon

Step 0 : FROM ubuntu:14.04

Repository ubuntu already being ... another client. Wait
---> 6d4946999d4f

Step 1 : MAINTAINER Docker Education Team <education@doc
---> Running in 0fd24c915568

---> e835d0c77h04

Removing intermediate container 0fd24c915568

Step 2 : RUN apt-get update
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--=-> Running in 45b654e66939

Ign http://archive.ubuntu.com trusty InRelease

Removing intermediate container c08be35b1529
Step 9 : CMD python app.py

---> Running in 48632c5fa300

---> 55850135bada

Removing intermediate container 48632c5fa300

Successfully built 55850135bada

-

U

-h 2 T e BB s %%, #ric Nhubuser/webapp. H
<username>/<imagename>%5 75 # iR 22X T-HEiXZ DockerBi 15 & —
PNEEREE, XETARRBAARSFE TP 4. KT docker
build 4158 2 4075 AT LA BRI AH SO, L&
https://docs.docker.com/reference/commandline/ builds# iz 17

docke build--helpfii 4.

3. ®BJa, KA — TNEG L ETRNIPIDockerfg ENLHY,

Fdocker imagestiy 2> B AJ :

dockerhost$ docker images
REPOSITORY TAG IMAGE ID CREATED VIRTUA
hubuser/webapp latest 55850135 5 minutes ago 360 MB
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Ubuntu 14.04 6d494699 3 weeks ago 188.3

HEiX Docker: 14 21 5% I JE

FAT1C &M T Dockerii g, #2 Tk KX 2 B E, A3t
FAALEH At Dockerfs FEHL_LEHE . DockerIER AL B 244 55 A% 1% 2
Docker Hub. Docker Hubs&Docker2s &) & B H— AN RCE IR ZE, AR A
HB AT ARSI A A T B AR BIX A B UR E BL o B AR IR 2 SR E 1
IR IR

5

1. fEHEEE|Docker HubZ HI, 7% Hldocker loginfy & K3K1T
* ’ Al ?ﬁD‘F

dockerhost$ docker login

Username: hubuser

Password: ********

Email: hubuser@hubemail.com

WARNING: login credentials saved in /home/hubuser/.docker

Succeeded

-

WIRE B A Docker HubM)IK 5, v AZ MU K9 — N IK 5,
P4k https://hub.docker.com/account/signup.
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2. HIER DIHEIESi% FDocker  Hub [ o WIRT—T R ArR, Hr%%
<username>/<imagename> T X B R AR . i
docker pushiy 2-¥4 815 1% 2| Docker HubH, HATEHLUIT -

dockerhost$ docker push hubuser/webapp

The push refers to a repository [hubuser/webapp] (len: 1)
Sending image list

Pushing repository hubuser/webapp (1 tags)

428b411c28f0: Image already pushed, skipping

7d04572a66ec: Image successfully pushed
55850135bada: Image successfully pushed
latest: digest: sha256:b00a3d4e703b5f9571ad6a... size: 27

FATCE BT Docker 5 4 1% #|Docker  Hub, ‘&7 PAfEDocker
HubH # & 2], FIFE, AT UALEIZE 4 I Docker Hub) UL [ H 345
BEZRTENER. ARG, 28581 Docker Hub 1] 41k
s&https://hub.docker.com/r/hubuser/webapp, 1K E T/~

Short description is empty for this repo, docker pull hubuser/webapp

Full description is empty for this repo hubuser

Comments (0)
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T 2 % THEIL Dockerdi 8 21 91U e 1915 B 7T LU 147 docker
push--help®& &, BEZRE 730, MhkZ:

https://docs.docker.com/reference/commandline/push.

R Docker Hubj& —/MEiDockeri (5 FIAR I IR 7, (BIR 24510
TR EE CEBEGRIRE. Hl, JJATAE ARG R
Dockerfg EHLIIHH Tl o 37— R B A] gg 2 AT Dockerfis FALIEEL
P NS, TR KRN 7S B R, RS2, FRATH
B — BB U547 H D HIDocker registry, LAEIHA — M FAH K Docker
BR TR

M B IE FE A fi B Docker i 4

— H Dockeri 15 9w 1 5 I HEIE BB, WDocker Hub, KA
AT LR AR 278 EHL B SBEIT R MBI Docker s £ AL F 4 1% 58
Dockerfifg, Ay B = umA A rh g EAL EEER, XA TAER
seARE A A .. XEE% T EHABDocker/E F AL L E B m RS . P EEE
& [FIFE4 T M Docker Hubzk HUHARIN A Dockerfi G K4 2 FRATTH LY
Dockerfif®. T2, FXF T Z B os B 5 FEGit B8 I F7E 73 4 A Docker
18 ENL EEFgm e, AT LERENECE . $iHhubuser/webappiX /4~
Docker&i{Z R VEUN T s
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1. B4, BZ A Dockerfs FALEE, PRI TH MDocker
HubH HBUZE1E, BIEuwT:

dockerhost$ dockerhost rmi hubuser/webapp

SRJG, FAIT¥E S docker pullsk F#HIX MR, FRIET -

dockerhost$ docker pull hubuser/webapp
latest: Pulling from hubuser/webapp
e9e06hb06e14c: Pull complete

b37deb56df95: Pull complete
02a8815912ca: Already exists
Digest: sha256:06e9c1983bd6d5db5fba376ccd63bfa529e8d02f23

Status: Downloaded newer image for hubuser/webapp:latest

3. oA, HIACZLRI) FEEIZER, #IEWh.

dockerhost$ docker images
REPOSITORY TAG IMAGE ID CREATED VIRTUAL S
ubuntu 14.04 6d494699 3 weeks ago 188.3 MB

hubuser/webapp latest 2a8815ca 7 weeks ago 348.8 MB

-

S

KThr B Dockerfi R I Z 417, 7] LLE I P47 docker pull--help
i B A E 7 O, R
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https://docs.docker.com/reference/commandline/pull .
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14T Docker & 2%

H T e B EE 9Pk | Dockerfif%, AR LLiliddocker  runfiy
1T H M EAT. ATTEAE H 40 Dockerfy 2>k 3k 45 Dockerfg F ML L
IEEBITMREBNEZER, HFHENTE R FEZ T RPN ETH,
ke

* docker ps

* docker inspect

-

U

a4 0 FE RS B AT LUE I ST docker  run--help i 4> B A 7]
Téf:fi‘jii1§5 ’ Pﬁqjﬁliﬁi%:

https://docs.docker.com/reference/commandline/run.

{Etraining/webapp 5, ‘& HIDocker s e EAN— Webk %5 4%
BATH . N T E R DURSS 2228 AT 1], Docker s 22 FN1E 1% 8 FH 45
7€ Yt o Dockerf S X A G L A/E F - im . AT BAEBAT B A5

pythontesting



(eSS REEYSW

5] 3 AT 2 BT 4w P ¥ training /webapp Dockerfif%, %N HIz

import os

from flask import Flask
app = Flask( name )
@app.route('/")

def hello():

T—/\

5T Python FlaskfJWebMN A, & MPr7E5000%5 1, .webapp/app.py
GG RN P AT VN )

provider = str(os.environ.get('PROVIDER', 'world'))

return 'Hello '+provider+'!'

if _ name == ' _ main__

# Bind to PORT if defined, otherwise default to 5000.

port = int(os.environ.get('PORT', 5000))

app.run(host='0.0.0.0', port=port)

AR, @it Dockerfiled [RIEXPOSEFS 4, Dockerfs {4 1875 Docker

5 AL 1 A 2N T ££50003 H - BARZRBIan T -

FROM ubuntu:14.04

MAINTAINER Docker Education Team <education@docker.com>

RUN apt-get update

RUN DEBIAN_FRONTEND=noninteractive apt-get \
install -y -q python-all python-pip

ADD ./webapp/requirements.txt /tmp/requirements.txt

RUN pip install -gr /tmp/requirements.txt
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ADD ./webapp /opt/webapp/ WORKDIR /opt/webapp
EXPOSE 5000

CMD ["python", "app.py"]

BESR AT A 548 T Docker Ui i) & 55 25w 1w 1, ABA 82 N R W

T2 Kz 1Thubuser/webapp 45 4% :

1. BT —dbr%fdocker runfn 2K o sh B2 /EN— G G iRE,
BRI

dockerhost$ docker run --name ourapp -d hubuser/webapp

2. i#Iddocker psir A HHINIEZITI A A Z % | 50005 H 25 Dockerfs
FEHL, #BAEWT:

dockerhost:~/training-webapp$ docker ps
CONTAINER ID IMAGE ... STATUS PORTS NAMES

df3e6b788fd8 hubuser. .. Up 4 seconds 5000/tcp ourap

¥ T EXPOSEMTEH], C % F& s 1 n] DAAEIZAT I 38 --expose=[]

PR AT E SR . B0, A a0 R a5 40l BLikhubuser/webapp V. H 2% & b
[14000-4500:

dockerhost$ docker run -d --expose=4000-4500 \

--name app hubuser/webapp
dockerhost $ docker ps
CONTAINER ID IMAGE ... PORTS
caddcilda26d hubuser/webapp:latest ... 4000-4500/tcp, 5000
df3e6b788fd8 hubuser/webapp:1... 5000/tcp
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EAMRFER FIdocker  runbr AN H B0 G . 04, R E3RAT
[¥yWeb N FH 1 FH i [14000-4500, {H72, FRATHAA B By 48 A4 7
WA AR w7 R, A4 R] LA --expose=[1Ila i J5 31—~ H T 1A
B W2 RT U FIX RE TG R i R Docker 25 45 1 in) L, FF 72257
= AT RN

JRATT 25 2 i 1]

7 g v 1 A e 1% m R 2S48 N AT ﬁ‘ﬁﬁ??ﬂﬁ‘bbﬂlﬁﬂDockerME
FLUAAME LR, AT i 1 0 55 4 AT 25 docker  rundin & $24iE-
HI-phRZEK AT 75 7% N B 3 10 o AT/ 48 an e A X Wf/\ﬁﬁﬁ
i vt I 2l Dockerfg £ AL,

--publish-all

-PEF# --publish-all bR 25 K AT 2 45 W T A 2 7% 1% H 2| Docker s £
PLERIBENL s Az T, B 1 YE i X
£ /proc/sys/net/ipv4/ip_local_port_range . | [ )20 B 4k 44
Fhubuser/webapp i Docker#i (%, I A& A H 2 7 1) ¥ 1

1. H4, $AT MHEMALIBITES, JFRA I O &R K

dockerhost$ docker run -P -d --name exposed hubuser/weba

2. TR, HhikDockerfd T AT i 13277 LK 15 17115 3K % [
Docker 7 #5 %% #& 11500037 [ . % Adocker psfir & AKHhN L
BAEIR



qg 6089740 21734177 IT http://t.cn/RDIAj5D

dockerhost$ docker ps
CONTAINER ID IMAGE . PORTS
508cf1fb3e5 hubuser/webapp:latest ... 0.0.0.0:32771->5

3. [FEFER] LABSUE 43 BC i 132771 4F Dockerfig SEALEC B 111G B i
SENCEpAE

dockerhost$ cat /proc/sys/net/ipv4/ip_local_port_range
32768 61000

4. MeAh, TTLLEIE T fir 4 KBk Dockerfs AL SZ I I 78 4 i
1327713 01 I

dockerhost$ ss -1t 'sport = *:32771'
State Recv-Q Send-Q Local Address:Port Peer Address:

LISTEN 0 128 1:1:32771 M

5. HJa, A LAIGIEDockerfd AL A 3277 L A S A% ML B 3132 47 1
Docker&F 28, ikl MIAHTTPIE K 1) 1% [Bl{E &
J&training/webappiX {~Python . FH 45 R, #AEMNT

$ curl http://dockerhost:32771

Hello world!

--publish

-pEF --publishFR2E AR 25 45 b 11 & AT #|Dockerfd £ A1, QAR #
P 1A E3BfR, BARX DB LAY B 1. RIS SO
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B, -pARZE AT LASR 0 A 2N AT 25 28 i 11«
* containerPort
» hostPort:containerPort
* ip::containerPort

 ip:hostPort:containerPort

i3 F5 B hostPort,  AJ L5 E B 2| Dockerfg EAL_E 3N 1111
A2 N FE — AN w3 o 388 BHip, 1T PABR & I Dockerts =
HILERT VR 248 452 1R YSCZE 432 9 3R (B A 7 2504 B0, 45 LS Y Docker 25 # i 1 o [=]
F|hubuser/webappiX M3l ¥, Ik 40T i 4% B ST IX > Python M FH & &
15000 1 £/ Dockerfa F- AL I=1 A /) 25 452 1 1180 [ -

$ ssh dockerhost

dockerhost$ docker run -d -p 127.0.0.1:80:5000 training/weba
dockerhost$ curl http://localhost

Hello world!

dockerhost$ exit

logout

Connection to dockerhost closed.

$ curl http://dockerhost

curl: (7) Failed connect to dockerhost:80; Connection refuse

7£ 18 Fdocker runfiy & 2 J&, Dockerfs FHLMN F R feidEt
http://localhosti N HTTPIH 3K
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BERE 7R A

BT R R AT DI RE R SR VE AR # 1A] 18 S Docker s AL i
BHATIBAS . 1 — P ERREERR AR VAR T R4 BE R Th e . A AR BERL
FE—il ), AT AMEIRA A% A H AR A48 AOBTH S, IF HAREAE i ds PA
— iR 2 a7 SEHT A BB

A

B2 R THER A AR AU N A 7] AAEDocker CAS Pk BT, ik

#&: https://docs.docker.com/userguide/dockerlinks.

FEARTTH, BATR AL --link b2 K 2 B A 4% . 3% Pk
—AME TR I TR Ay, FARDIRAT

1. B4, #fiikhubuser/webapp %S #¥iz T Z& T 1 F8 €0 1. KAl
BRI —NEER, WAEsource, 1ENVRARS. BIEURA A1 #H:
(SN

dockerhost$ docker run --name source -d hubuser/webapp

2. IOk, BATHEBIZE 1 HIrESS. 1# H--link<source>:<alias>
G —MERE, Msourcelli 25 25 15 [Wlwebapp H Fn & 2%, #AE 0
e
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dockerhost$ docker run -d --1link source:webapp \

--name destination busybox /bin/ping w

3. WJr, DUFEIEITAS 2 H 8 i) H b5 & 45 destination KA A 1X
BOayiEr, BIEWT:

dockerhost$ docker inspect -f "{{ .HostConfig.Links }}" \
destination

[/source:/destination/webapp]

?“ %ﬁ%xﬁlﬂ%ﬂﬁﬂéki?ﬁ e ? Dockerfs T ALAE P> 4 18] Q1) 7
i TAIEIE . FAT AT PLE T Dockerfi E ML Hiptable kAN, EeEan
I
dockerhost$ docker inspect -f "{{ .NetworkSettings.IPAddress
source
172.17.0.15

dockerhost$ docker inspect -f "{{ .NetworkSettings.IPAddress

destination
172.17.0.28
dockerhost$ iptables -L DOCKER
Chain DOCKER (1 references)
target prot opt source destination
ACCEPT tcp -- 172.17.0.28 172.17.0.15 tcp dpt:5000
ACCEPT tcp -- 172.17.0.15 172.17.0.28 tcp spt:5000

{EHT— iptable!', Dockerfg FAL T H R
#&destination (172.17.0.28) 1JjIH]Jfi % #8source (172.17.0.28) F5000%
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) ) B HE . 26 —/iptable ) A 25 2 7S 70 VFIE 25 A source £ I M
destinationZs #5 7] F:5000% 1 A& H B85 42

&% T Dockerfd FEHLLEPA N B a0 5 37 22 45548, Dockerfs FHLid
M MERXRE JIRA G B4 Hir s 4

il

o INEEAR
« /etc/hosts )2k H

XS B AE R — RN RS BB 71— 2B AT 0 A

WRARE-IbRRE, T RME— NS G817, IR AR
Fo @A - hRFBEREH], P BRSNS R K. R IX

P, AR LU Docker & a3 R — AN Al S BN ERE, ST I8 [Fshell
o XARAEAE TR A K & Docker B ds WM AR A M . #5E
E B, BATR IR S RS B RN e N R A T A
A, DTRWT.

1. B, E— AR g2 1h B 2 2 Jis 1T 1 sourcedi
wew, BAEWR:

dockerhost$ docker run -i -t --link source:webapp \
--name interactive_container \
busybox /bin/sh

/ #
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2. FETOR, BAMERES Hirw a5 s, #IEw .

/ # env | grep WEBAPP
WEBAPP_NAME=/interactive_container/webapp
WEBAPP_PORT_5000_TCP_ADDR=172.17.0.15
WEBAPP_PORT_5000_TCP_PORT=5000
WEBAPP_PORT_5000_TCP_PROTO=tcp
WEBAPP_PORT_5000_TCP=tcp://172.17.0.15:5000
WEBAPP_PORT=tcp://172.17.0.15:5000

U8
—Moku, MHE R ARSI SO B TR &,
o WERE DA <alias> NAME=/container name/ alias_name

o« SRS T HR Ui L TURL AR -
<alias>_PORT_<port>_<protocol>. [FJif, EAENME—
A INER LI ZN S el

L WIN

AT 2%

« <prefix>_ADDR: JR% %% HIIPHIE
 <prefix>_PORT: % #& [

« <prefix>_PROTO: % i H K H ML, TCPEL
UDP

« <alias> PORT: VH% #8278 158 — A i




qg 6089740 21734177

1T http://t.cn/RDIAJS5D

3. WE, EABEEZNELSETY, BIrESTR IR /2 /etc/hosts
Ao webapp s A 7l 44 4% LS 2R 25 A I IPHBE RIS, YRS
P44 A A L AR R TP HB L . R T AR B Bk B T AT
T H R w2 1E T ) fete/hosts ST, e A& TR R

172.17.0.29 d4509e3da954

127.0.0.1 localhost

::1 localhost ip6-localhost ip6-loopback

fe00:
ffoo:
ffo2:
ffo2:

:0 ip6-localnet
:0 ip6-mcastprefix
:1 ip6-allnodes

:2 ip6-allrouters

172.17.0.15 webapp 85173b8686fc source

4. BJa, BAMEHADNZ RERIER DS . 8 I RIEIFh, KiE
i G —/NHTTPE 3K 2R 25 71 71 % webapp,  SEILVT YR
sehizZ T HIWeb N, BEAEMNR

/ # nc webapp 5000

GET /

Hello world!

/ #
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fil & docker commitiy %, A L EIFERT LA T AR SE. H
Ay IR R R B IR S EL T A R RS R R AN
KFE. P, &1 Hdocker buildfy %, I FH A il T H R
Dockerfile.
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N

v BN A T R KK ARA P PG I K% B e
—ANA] PLigE 4T Docker & 25 32 H.[\IDockerfs FAL. X5, wmik. Fak. b
£ & NS DockerBi%,  FH T I R AN ERE 25 4 BT K A BN A 772 20
i, fn, 4w PEEE N #Dockerii g ki T Docker &g . Ak,
IBENA T i) Sz A7 2548 AT 85 A8 Bk

ET—&Fh, REFSU b Dockerts (% . A4, 4REE%%F70E !
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2 it Dockeriz 1%

BESRIRAT T LA 4 1% 30 T Docker & 8%, A4 ML AT AT UR =32 6 7
KREVER] 1o G brER R R EM ARG E BB S, A
i fai Ak 7 BN FHARES ) TAE . Docker )45 # g 2UAS FAT TR AR IE L AR
R HIREFP I RRAS IF 5 HA AFE S o IF s R FS% I) TR) 4521 17 AR,
X AT T Docker 4% 1 AN E B E . Docker a4 R RS A8 AE /1A FAT]
R BURE S FH AR e A EE AR 55 4 EdR e B = ML L

Bie, AV I EIZHE EIHA ) H Dockerf IR K. HiF48
W T BN N AR P X B 1) B B Docker B AR IE AT P, H AS I B TR E &
#rgin. iMDocker  HubMiE a1 1 #EE (IS 8. AR, Docker
Hubfy nl BeA L, 1A THICIL#E 1o Dockerfii R IR C4i& FIGB
Zonl 17y XTI AR, — K R SR AT LB FE R K

AERE e A e Docker 75 A% JUST it HH P HIVE I )37 55, AT I L
S B TR AR R T, BRI A

V(B B 1
VB (e 1)
WG IR
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2R AR BT 2 B [

BEE I A OHERS , FRATTH 2 I Docker 25 28 B N~} AR5 SRR . 7
WA Dockerfg FALH EFISAT I A 28 A2 VA M : Docker<> & BEH] A
Dockerfif% )z, XEHRZEZMERNINAHRIGKImaIER. B2, %
J& N IRATHE R K R M TS O : X RS B B 22 ) Docker & #5
F|BAM I Docker i EHL. B —-# I Docker s EHLFTE T HIRA 1) 1Y
B4 Z. RN H—A“KDocker s FH /& Wi 52 M1 7F FrDocker s
FHLEREE R AR EE, IRATRMEIX A Docker M H Al @i 5%, &
L’ L

1. %W’5Dockerfilef!| % — > K”Docker 1% :

FROM debian:jessie

RUN dd if=/dev/urandom of=/largefile bs=1024 count=524288

2. TR, gmPEiXADockerfile, F£Hf_EFr%5hubuser/largeapp, ##
(UM

dockerhost$ docker build -t hubuser/largeapp.

3. K& IXNDockerfi g I ~F . MR TH A% H s R AT AT CLE B,
‘B 5 FH662MBZS[R], HEEEUN T

dockerhost$ docker images
REPOSITORY TAG IMAGE ID CREATED VIR

hubuser/largeapp latest 450e3123 5 minutes ago 662

pythontesting



4.

debian Jessie 9a61b6bl 4 days ago 125

J# I timefy 210 3% B _F A% E|Docker Hub A \Docker Hub B 1 it
|, EeEWT:

dockerhost$ time docker push hubuser/largeapp

The push refers to a repository [hubuser/largeapp] (len:
450e319e42c3: Image already exists

9a61b6b1315e: Image successfully pushed

902b87aaaec9: Image successfully pushed

Digest: sha256:18ef52e36996dd5831923673618483a4466aa2d1do
9fo...

real 11m34.133s

user 0moO.164s

sys Om0.104s

dockerhost$ time docker pull hubuser/largeapp

latest: Pulling from hubuser/largeapp

902b87aaaec9: Pull complete

9a61b6b1315e: Pull complete

450e319e42c3: Already exists

Digest: sha256:18ef52e36996dd5831923673618483a4466aa2d1do
9fo...

Status: Downloaded newer image for hubuser/largeapp:lates

real 2m56.805s

user 0moO.204s



qg 6089740 21734177 IT http://t.cn/RDIAj5D

sys 0Om0.188s

M BT S s R I R BRI DUE H, 34T docker pushiy 21,
&5 2Docker HubfE % | KEM A, fEHBE LT, docker pullfi
BUERA T 2 1 1% 2 A P2 I 55 [ Dockerfs EHLIEIAEAE 2% 7 1R B[R] o
T AR R 8030 B 18] B 8T Dockerfd £ 4L 5Docker  HubZ [8] B Y
%% . W% Docker Hubf#HL, FRATHLA BEARYE 75 K& & B IDocker & 2%,
A REHS I 25 48 284 I Dockerfg F L.

N T A Docker IHGHE /3 KRR AIEFE A B RE 1, FARRI N #4514
et R T EER. FERE&, FATALUZ1T 3 AR A I Docker
registry H T /74 f1 43 K Dockergi %, M AFAKH AL ¥ Docker  Hubfii
%o BERRNBnfIaI @R A Docker  registry, RN T AENERE T TH )
e Tt, BAEW TR,

1. ISR A2 KE 17 FAH Docker registry. ‘©HFISAT
{Etcp://dockerhost:5000:

dockerhost$ docker run -p 5000:5000 -d registry:2

2. BEFK, iEFATHINDockerfi R (1) B B B CLL R T, B
g6, XPSERTAIEMSEGINMREE, T4 e 2] A H Docker
registry, FRVEUIT:

dockerhost$ docker tag hubuser/largeapp \
dockerhost :5000/1argeapp

3. WMEEHEIZE [FIFE I Dockersi /% 2R A 1H 2 K Docker  registry )i &
Bz, M SR, WAEHEIEDocker A% i) H £ /02 2 7iiE
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JEI104

dockerhost$ time docker push dockerhost:5000/largeapp
The push refers to a ...[dockerhost:5000/largeapp] (len:

real Om52.928s
user Om0O.084s

Sys OmO.048s

4. HEMRCAEBER T ZAigmBEnrsg, Na NS A
Docker registry$i {Dockeri {4 I PERE . MR E R, 2 H{Docker
BRI B A 2 Hi o BUH FEE 1) 301 -

dockerhost$ docker rmi dockerhost:5000/largeapp \
hubuser/largeapp

Untagged: dockerhost:5000/largeapp:latest

Untagged: hubuser/largeapp:latestDeleted:

549d099cOledaef424edb6cfca8f16f5609b066ba744638990daf3b43.

dockerhost$ time docker pull dockerhost:5000/largeapp

latest: Pulling from dockerhost:5000/largeapp

549d099cOeda: Already exists

902b87aaaec9: Already exists

9a61b6b1315e: Already exists

Digest: sha256:323bed623625b3647a6c678ee6840be23616edc357

c68b62dd52ecf

Status: Downloaded newer image for dockerhost:5000/largea

real 0m10.444s

user Omo.160s
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sys OmoO.056s

P REHE T tn b 22 KA i ERIAE T AT 138 ek A 3 Jag s o) 2% b A% AN 7 B
%, ©14 T Dockerfg ENLI T 55, (F1G58E R 0L . HORHE ) A2,
FATHIERE A F 77 B KA Docker Hub .

N T HBZE Dockerfi A% 2 HA [\ Dockerfs AL, AT EO) 5 24
[JDocker registry. KT A& ERTFMHN S CEEE 7 AR BRR
WL, FZKT6)E#Docker registry HI4H ™ o] LLTE B J7 W il £
%, HohtiZ: https://docs.docker.com/registry/deploying.
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P B AR e 12 [

Docker§i & & I & & TARR £ ) T ZAR . faj At Docker 3CAFAITIN
AR PORNEAF AT AP BN T A {HA&, — B4 ¥ Dockerti
14T 7 i TR AN 52451, T84 A8 - Docker s K R U AL ok a8 v ok o AR
AT 10 LEAE B K B (B 44 i DockerBi iR M= B . R, TATHE
H T U B SR AE DRI 28 i)

X Hregistryi 1%

Pl

MR BRI (R — K A8 P AE R B BB i 2 . B 3RAT]
H ik frid i Dockerfile:

FROM java:8u45-jre

BT B g1 java:8uds-jreiX MER . A8 54— Dockerfs
FHL, BiFjava:8uds-jrelX NG EDocker Hub EFEHT 17, FRATHIWPE
I IE)Ks B2 1 N . FC B — A Hb [ registry B3 4505 PR AR IX S8 8515 1) G R s
H]. MM REHAE H S HDockerfd AN, X2 — AR A I
HLEHEE TR ZHLAN MM Docker Hub T # R —IX,
%A N B AR Docker s F ML AT UA B3 WA HB Frregistry 8544 i BUE
%

& — A registryBifg KA FEER AT — TN 41 B B — A Hiregistry —
Fefa B, HJE, FRAT7E 2181 A% i8--registry-mirroriZ T 25 Docker~F $73F
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e, FHULEC B Dockerfd EHLAIE A registry 855 . 23RN P

1. fE3HDebian Jessie R4t Dockerfi EALH, 8L A6 —
A Systemd i A KR EC B DockersF b FE, U E
fE: /etc/systemd/system/docker.service.d/10-syslog.conf, 7E£1%

I 25

service.d/10-syslog.conf, FEZCAFFIIANLIT R Z:
[Service]

ExecStart=

ExecStart=/usr/bin/docker daemon-H fd:// \

--registry-mirror=http://docke

2. )5, FATE E 5 Systemd>k il #docker.service [ 8T e & S,
AR T

dockerhost$ systemctl daemon-reload

3. i BT E (1 Systemd # 0K F Jf DockerSF 4 RS, 454140
0t

dockerhost$ systemctl restartdocker.service

4. G, BITE NG Mregistry ) Docker 2%, #AFIIT:

dockerhost$ docker run -p 5000:5000 -d \
-e STANDALONE=false \

-e MIRROR_SOURCE=https://registry-1.docker.io

-e MIRROR_SOURCE_INDEX=https://index.docker.1i

registry
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K, BB Bregisuy & IEH T, #BAEDERWTIIR,

1. AT LR ) Dockerfile, I8 =& 4w iFEm 1A . BT LA
W, IR BRI RS 70 I TR T 1 334 B DockerBi {5
java:8uds-jre, EEAEUIT:

dockerhost$ time docker build -t hubuser/mirrorupstr
Sending build context to Docker daemon 2.048 kB
Sending build context to Docker daemon

Step 0 : FROM java:8u45-jre

Pulling repository java

4ac125456dd3:
902b87aaaec9:
9a61b6b1315e:
1ffof26f0e9fb:
6f6bffbbf095:
4b61c52d7fe4s:
1a9ble5c4dd5:
2e8cff440182:
46bc3bbealec:
3948efdeeell:
918f0691336e:

Status: Downloaded newer image for java:8u45-jre

Download
Download
Download
Download
Download
Download
Download
Download
Download
Download

Download

---> 4ac125456dd3

complete
complete
complete
complete
complete
complete
complete
complete
complete
complete

complete

Successfully built 4ac125456dd3

real 1m58.095s
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user

sys

OmO.036s
OmO.028s

IT

2. RJG, BBIZEG IR BRI S, BEogmiEizsg,
HRUNR

http://t.cn/RDIAJS5D

dockerhost$ docker rmi java:8u45-jre hubuser/mirrorupstre

dockerhost$ time docker build -t hubuser/mirrorupstream .

Sending build context to Docker daemon 2.048 kB

Sending build context to Docker daemon

Step 0

Pulling repository java

4ac125456dd3: Download

902b87aaaec9:
9a61b6b1315e:
1ff9f26fe9fb:
6f6bffbbf095:
4b61c52d7fe4:
1a9ble5c4dd5:
2e8cff440182:
46bc3bbealec:
3948efdeeell:
918f0691336e€:

Status: Downloaded newer image for java:8u45-jre

Download
Download
Download
Download
Download
Download
Download
Download
Download

Download

---> 4acl125456dd3

FROM java:8u45-jre

complete
complete
complete
complete
complete
complete
complete
complete
complete
complete

complete

Successfully built 4ac125456dd3
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real Om59.260s
user OmO.032s
sys Omo.028s

java:8uds-jreiX DockerfifR 55 — Ik N EN, B M AHI)
registry5i 1% H iR, 1MA & MDocker Hub I F#%. #5#Docker registry
BRI LIS N El IR R B, W TR T DR A A . W SR
At DockerfE E M5 Ml Zregistry8i1%, © S MUFREIALEL: 20
Docker Hub#] N %,

U

REFEH T W] B iregistry 52 1% ) 7725 7 Docker' & 7 A
WXk B 22407 N AT DALE ek 25 1], Hivhb 2

https://docs.docker.com/articles/registry_mirror.

SH#ERIZ

PP EFT,  — P DockerfiA% & H— R P Z & FF ), e
Fle— N H—B GBS CF RS (union  filesystem) o ERAIFEMZE
Docker5i 14 H, Dockerz: 5 & DockerfileH IE/EACFE R4, FIWT{EE /)
AT REGOAFETUEHNGR, MARELZAE MR,
R R P A TAE T 20, AT LIRS JE 2L Docker 515 1)
B EH NIRRT R RS, FRATT AR i 7 R IX AN R AR
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AL, FEARBRAR T ZEIN NN R P OO . FERZHUFOL N, K
A B N R A% DBl Iy . 1 ARIXEEZ J5, A LT R TARRL A+
58 & BT —FP A DockerBE (4 1) TAE 5 3o

-

%al‘b»
/,/

B %2 ¢ T Dockerfilefis 4 WA # 22 47 1 N 25 7] AME 5 SCRS W sk
HEE R, WHESE: http:/docs.docker.com/articles/  dockerfile_best-

practices/#build-cache.

@, o ANEASR S — PRuby N HRET, BMIEARESEaT
SN

® 00 ] Reuse Layers =

(«>) (Bomim](=s-] (2 ]>»

Name A Size
~ config.ru 62 bytes
" Dockerfile 92 bytes
~ Gemfile 57 bytes

Horfconfig ra XA TN 40T Bl

app = proc do |env|
[200, {}, %w(hello world)]
end

run app

pythontesting



Gemfile S N B U0 Flrs

source 'https://rubygems.org'

gem 'rack'

gem 'nokogiri'

M Dockerfile XA I 2 40T Ffraw:

FROM ruby:2.2.2

ADD . /app
WORKDIR /app
RUN bundle install

EXPOSE 9292

CMD rackup -E none

BN SR K FE o A AT A1) 2 1% Ruby M B A2 5 i Docker 5 4%, 15:4F
WHFrR,

1. B, B M RKEIEDockerFi g . il Bon QB
RIS (8] 9103 e A

dockerhost$ time docker build -t slowdependencies .
Sending build context to Docker daemon 4.096 kB
Sending build context to Docker daemon

Step 0 : FROM ruby:2.2.2

---> d763add83c94
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Step 1 : ADD . /app

---> 6663d8h8h5d4

Removing intermediate container 2fda8dc40966

Step 2 : WORKDIR /app

---> Running in f2becodealc9

---> 289108c6655fF

Removing intermediate container f2becOdealc9

Step 3 : RUN bundle install

---> Running in 7025de40c01d

Don't run Bundler as root. Bundler can ask for sudo
Fetching gem metadata from https://rubygems.org/...
Fetching version metadata from https://rubygems.org/
Resolving dependencies...

Installing mini_portile 0.6.2

Installing nokogiri 1.6.6.2 with native extensions
Installing rack 1.6.4

Using bundler 1.10.5

Bundle complete! 2 Gemfile dependencies, 4 gems now

Bundled gems are installed into /usr/local/bundle.
---> ab26818ccd85

Removing intermediate container 7025de40c01d

Step 4 : EXPOSE 9292

---> Running in e4d7647e978b

---> a602159ch786

Removing intermediate container e4d7647e978b

Step 5 : CMD rackup -E none

---> Running in 407308682d13

pythontesting



---> bffce44702f8
Removing intermediate container 407308682d13

Successfully built bffce44702f8

real Om54.428s
user Omo.004s

sys Om0O.008s

2. % MK, Bfrconfig.ru AR AR N AR P RIS, BRAEMNT

app = proc do |env]
[200, {}, %w(hello other world)]
end

run app

3. EFATEF G XN DockerBi R, (A VEE G AL 2 A
], EAFQR:

dockerhost$ time docker build -t slowdependencies .
Sending build context to Docker daemon 4.096 kB
Sending build context to Docker daemon

Step 0 : FROM ruby:2.2.2

---> d763add83c94

Step 1 : ADD . /app

---> 052342367589

Removing intermediate container e9d33db67914

Step 2 : WORKDIR /app

---> Running in 65b3f40d6228
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---> c656079a833f

Removing intermediate container 65b3f40d6228

Step 3 : RUN bundle install

---> Running in c84bd4aa70a0

Don't run Bundler as root. Bundler can ask for sudo ...
Fetching gem metadata from https://rubygems.org/.........
Fetching version metadata from https://rubygems.org/..
Resolving dependencies...

Installing mini_portile 0.6.2

Installing nokogiri 1.6.6.2 with native extensions
Installing rack 1.6.4

Using bundler 1.10.5

Bundle complete! 2 Gemfile dep..., 4 gems now installed.
Bundled gems are installed into /usr/local/bundle.

---> 68f5dc363171

Removing intermediate container c84bd4aa70a0

Step 4 : EXPOSE 9292

---> Running in 68c1462c2018

---> c257c74eb7a8

Removing intermediate container 68c1462c2018

Step 5 : CMD rackup -E none

---> Running in 7e13fd0c26f0

---> e31f97d2d96a

Removing intermediate container 7e13fd0c26f0

Successfully built e31f97d2d96a

real Om57.468s

pythontesting



user OmO.008s
sys Om0.004s

ATARIL, RERA AT, (H2ik2 7R Z2aAEd AT
Docker5i 4 14— iEA A Tbundle  installiy 4. XEERCRIRME, 10 H.
EATE T RATHRIIFRARAS, BN TR EE 5 1508 B s ] 22 9 B 311847
DockerV H o X T A M ORI H K& R, XHEAREALSZ!

N T IRACIEATARGRL,  FRATTRT LUK HE 2% N FE P U ) B BOMREAS
N B B A b R ok, DR B

1. B4, ZF¥DockerfileN 2, #EUIT:
FROM ruby:2.2.2
ADD Gemfile /app/Gemfile
WORKDIR /app

RUN bundle install
ADD . /app

EXPOSE 9292

CMD rackup -E none

2. WRJE, HWIFENIHSGEE K Docker iR, BRAFMNT:

dockerhost$ time docker build -t separatedependencies .
Sending build context to Docker daemon 4.096 kB

Sending build context to Docker daemon
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Step 3 : RUN bundle install

---> Running in b4cbhc6803947

Don't run Bundler as root. Bundler can ask for sudo if it
needed, and

installing your bundle as root will break this applicatio
non-root

users on this machine.

Fetching gem metadata from https://rubygems.org/.........
Fetching version metadata from https://rubygems.org/..
Resolving dependencies...

Installing mini_portile 0.6.2

Installing nokogiri 1.6.6.2 with native extensions
Installing rack 1.6.4

Using bundler 1.10.5

Bundle complete! 2 Gemfile dependencies, 4 gems now insta
gems are installed into /usr/local/bundle.

---> 5c009ed03934

Removing intermediate container b4chc6803947

Step 4 : ADD . /app
Successfully built ff2d4efd233f
real 0m57.908s

user OmO.008s
sys O0m0.004s

G P TA) 5 Z HTARTA], A iE s h Step3 QU HIBRARID . 28
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Ja, BEFrEiconfigruSXCAF IR BB g R BLR, #RIFWTT

dockerhost$ vi config.ru # edit as we please
dockerhost$ time docker build -t separatedependencies
Sending build context to Docker daemon 4.096 kB
Sending build context to Docker daemon
Step 0 : FROM ruby:2.2.2

---> d763add83c94
Step 1 : ADD Gemfile /app/Gemfile

---> Using cache

---> a7f68475cf92
Step 2 : WORKDIR /app

---> Using cache

---> 203b5b800611
Step 3 : RUN bundle install

---> Using cache

---> 5c009ed03934
Step 4 : ADD . /app

---> 30b2bfc3f313
Removing intermediate container cd643f871828
Step 5 : EXPOSE 9292

---> Running in a56bfd37f721

---> 553ae65c061c
Removing intermediate container a56bfd37f721
Step 6 : CMD rackup -E none

---> Running in Oceaa70bee6c

---> 762b7ccf7860
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Removing intermediate container Oceaa70bee6c. ..

Successfully built 762b7ccf7860

real Om0O.734s
user OmO.008s
sys Om0.000s

M ek T LLEF], docker build®E A T Step3HH A7, X
RN T GemfileJF B 24zl . [FIE, Dockersif% i g 3 i) 18] FRAK T
21801 .

X H M Dockerfi A4 1 7 12 AE PR & I (8] U7 T 23R H A 20 H
TSI H FIDockerfs EHL LAY H Step3 2 BTG Z, KB
AfrJDocker N FH R 7 Dockerfs - ALz HU Step4 21| Step6 11 5245 |2 K B HT N
27 RIAT

P/ g BT TR

{BE BAT L T Git IR IZ ) & B A — 1 Dockerfile XA, U1 R
SN
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806 .| Reduce Context '3
(<> ) (B mm) (s (]2 ](ce »

MName A Size

» | branches
COMMIT_EDITMSG 2
config 137 bytes
description 7
HEAD 23 bytes

. hooks
index 145 bytes

. info

. logs

.| objects

L refs

Dockerfile 19 bytes

v

ryFyrT¥v¥ery

AR b, AT I, gtk ST R 6. Xl BE
EHANRAL T2 TS 2 JF SR, BERITEWT:

dockerhost$ du -hsc .git
1001M .git
1001M total

2% P Docker N IR, FATT A I 4 ¥ Docker 5 & R TA] AR A
BEIEW R

dockerhost$ time docker build -t hubuser/largecontext
Sending build context to Docker daemon 1.049 GB

Sending build context to Docker daemon

Successfully built 9a61b6b1315e

real Oml17.342s

user Omo.408s
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sys Oml.360s

FEAMEE IO, BATE K, Dockersr i EAL 184
git 3% (Z11GB) , MINAGER N EEGER M FERE T. T2, &
Zw PEDockerti R HIIE A2, Docker~y I HERRAE DR 1 K& I [H] KA X HS
NSk

{H2, XL T2 P12 N R 7 i Docker8i A% /& L H I - 1M
H, XEEGithH <) S TAEA = I G s T MR P2 T .
FATAT LAFE S ¥ Docker85 1% 2 B % € Docker 2 Z Mg — L3, $lEJ7 1
[/

1. fEDockerfilePfifE H 3% T & —>. dockerignore X4, FFKEan
A H NAZ S

.git

2. f@i)ﬁi, j%iﬁ@féﬁﬁi%g[)()cl(er4§§{%3, $§%1¢Eiu]ff::

dockerhost$ time docker build -t hubuser/largecontext .

Sending build context to Docker daemon 3.072 kB
Successfully built 9a61b6b1315e
real 0mo.030s

user OmO.004s

sys O0m0.004s

BUAE, SRl 52T 1 2150018, [N/ 1 9 3 N A IR/
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B2 5C T AT 4 FH .dockerignore SO 5 4 0] DALLE B 7 SCRY ki
2, MHEsZ: htps://docs.docker.com/reference/
builder/#dockerignore-file.

i

FAFACHE

M2 EIR PEDockeri A4 2218 (1 5 PR 2 R LL T 2 SR MO 2R 1) Fia
4. Hltn, —A%EF Debian & 4 ) Dockeris A% 75 B MAPT B IR FE T 2,
WAL . SmikEaffidFE, apt-get installfi 41847 B [A) B K58 B T B
BN BRI RN o PRI IS g B4R 2 TH AR (R H 5 2 5l AiX
SE AL I AR . EEBRORAT A7 /2 apt-cacher-ng T H. . Ay
KX AT N AR R E, DMERE s Docker i 4 P TAEIM FIRE

Pl

7E N T FDockerfilefd] T+, 5514 B 2228 7 — K 5| Debianfk i, W
KR

FROM debian:jessie

RUN echo deb http://httpredir.debian.org/debian \
jessie-backports main > \
/etc/apt/sources.list.d/jessie-backports.list

RUN apt-get update &&\
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apt-get --no-install-recommends \

install -y openjdk-8-jre-headless

BATIER N, ERgIER RFERE K, X 2K NDockerfile T % 1
K= 5Java (openjdk-8-jre-headless) FH o< K i A0, #AEANT -

dockerhost$ time docker build -t beforecaching .

Successfully built 476f2ebd35f6

real 3m22.949s
user OmoO.048s
sys Om0.020s

AT R Edn PR iZDocker 5 AR 1R, FRAI 1K ¥4 2tapt-cacher-ng 5z 17
R, EiZH72, fEDocker Hub b — M UL EBE 55 .
#%apt-cacher-ng (122 B840 T o o

1. fEDockerfi EHLH & Bhapt-cacher-ng, FEIEUIT:

dockerhost$ docker run -d -p 3142:3142 sameersbn/apt-cach

2. HRR, B Dockerfile, P ZAUNT:
FROM debian:jessie
RUN echo Acquire::http { \

Proxy\"http://dockerhost:3142\"\; \

}\;>/etc/apt/apt.conf.d/01lproxy

pythontesting



3. #mPkZ Hi 62 JfFRric Ahubuser/debian:jessieff]Dockerfile, #1F
ik

dockerhost$ docker build -t hubuser/debian:jessie

4. HJh, ¥ #Hrhubuser/debian:jessie Vi Dockerdtfiti g%, Hfl
& T FE 2B — R4 Debianfk i, WAEWF:

FROM hubuser/debian:jessie

RUN echo deb http://httpredir.debian.org/debian \
jessie-backports main > \
/etc/apt/sources.list.d/jessie-backports.list

RUN apt-get update && \

apt-get --no-install-recommends \

install -y openjdk-8-jre-headless

5. WA TARR, ATt g PERAEZZ A LR, AR T

dockerhost$ docker build -t aftercaching .

6. fJr, BERNIAIEEQIRENGEER, HFEHMEZGARUEZF
PR BRARIR

dockerhost$ docker rmi aftercaching

dockerhost$ time docker build -t aftercaching .

Removing intermediate container 461637e26e05

Successfully built 2b80ca0di6fd



qg 6089740 21734177 IT http://t.cn/RDIAj5D

real Om31.049s
user OmoO.044s
sys 0m0.024s

R RATRA 1 I Docker 19w PR 2247, HIL R B s 38 IR 4 1R 1E
FEib 2R TR . A IRATN AN BE A 7] K Docker 2 il AR I, 1X AT
RA H o B\ A 7E 8 g B 5 A5 B K 3R A9 6. 553 B 7, TR At
TP 75 PO A i ek A =] N A ARBE T k. fERFER GRS 48 b
PR FI R TR, ORI AT LR T

AT A A BRI Z AR AR ST, b Ho A ] i 3
12 A AREE LSRN, A WSS, S840 R Bl o

 apt-cacher-ng: ' #2717 Debian. RPMHI AN E R4,
W3kA:  https://www.unix-ag.uni-kl.de/~bloch/acng .

 Sonatype Nexus: E3ffMaven. Ruby Gems. PyPIFINuGetl!]
WA ELZEAF, MHEA: http:/www.sonatype.org/nexus.

« Polipo: ER&— M REEFEHZAEE, Mk
A http://www.pps.univ-paris-diderot.fr/~jch/software/polipo.

« Squid: ‘B2 MRATHIZAAACER,  [RIRE AT LLAL A ) LA kY
i Eae, WA httpy/www.squid-cache.org.
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i /NDocker#i 1% 1 R~

& AT I Docker M URFEEGE A, AR AINER, MABERIR
SRR ARARHOREOR . IR 2 NAEfE Fl Dockerftf 2 & 8L, 1B % Hil4L 1
Docker5i 8 JHE 2T 1GB R . BLARBOKE & G Z 12 A1 7% Docker
NI T . DRI, BAT R 2N T B R IR IR e
I I Docker i R IS AL, IR 25 PRIIEARTF A RN HE B FH O g

AATRHARN T 1@ Docker B R /= 1 HARLHTT LS E A 152 AR A0 £ 2%
TRHKNE . 2R, FATRAEDT FEDockerfi (R TAF IR FE S AE
AN G RE .

BEAFE 2

Docker§i {5 )R A2 K — A SRR AR 22 %) 9 13 BiE 47 o ok 48 2 4
FIANBNBAB . —AE W SR BRATROT IR MEAF . 7E 228 58w PN
BATHRIIK R J5, XS A AN BE T K
hcleant1#54 AT LAEIR Z 6% (WDocker Hub) FJDockerfiled & 3,
EATH T IEEIR AR, flan:

FROM debian:jessie
RUN echo deb http://httpredir.debian.org/debian \

jessie-backports main \

> /etc/apt/sources.list.d/jessie-backports.list
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RUN apt-get update

RUN apt-get --no-install-recommends \

install -y openjdk-8-jre-headless

RUN rm -rfv /var/lib/apt/lists/*

1T http://t.cn/RDIAJS5D

{B5&, —Dockerfifk H R 28— MHLSLE BRI GFZ M, X

Wl A& SCIE AR e AL

HIRE R 2% R], AlIES A NS R EE -

Rlt, cleanV BRI A H1E M4 4H N

dockerhost$ docker build -t fakeclean .

dockerhost$ docker history fakeclean

IMAGE

33c8eedfc24a
48b87c35b369
dad9efad9e2d
a8f7bf731a7d
9a61b6b1315e
902b87aaaec9

CREATED

2
2
4
5
6
6

minutes
minutes
minutes
minutes
days ago
days ago

ago
ago
ago

ago

CREATED
/bin/sh
/bin/sh
/bin/sh
/bin/sh
/bin/sh
/bin/sh

BY

rm -rfv /var/lib..
apt-get install ..
apt-get update

echo 'deb http:/..
#(nop) CMD ["/bi..
#(nop) ADD file:..

LR, IR EE SUIBIRER . T2, Dockerfiler
RSB AGH BRI R, BRSO, [, i

IINBTCEIEE R, EARRAR RS,

N T FERBA BRI RT,
S TE S TN R = 0

BREEENZER —REERPIT. T
% . YDockerf# H/bin/sh>k

AT R — 254820, AT LU i Bourne  shell 2 A 1Y) & &4 15 H S )

wE, pln.
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FROM debian:jessie

RUN echo deb http://httpredir.debian.org/debian \
jessie-backports main \
> /etc/apt/sources.list.d/jessie-backports.list
RUN apt-get update && \
apt-get --no-install-recommends \
install -y openjdk-8-jre-headless && \
rm -rfv /var/lib/apt/lists/*

AR — ML ERST EL 2%/ T . T8GR E RS
AN, TRENEGH NSNS —T el R
P, BARWR

dockerhost$ docker build -t trueclean .
dockerhost$ docker history trueclean
IMAGE CREATED CREATED BY
03d0b15bad7f About a minute ago /bin/sh -c apt-get update

a8f7hf731a7d 9 minutes ago /bin/sh -c echo deb h...
9a61b6b1315e¢e 6 days ago /bin/sh -c #(nop) CMD...
902b87aaaec9 6 days ago /bin/sh -c #(nop) ADD...

008 g PR B R BT B AR

Docker5i {8 41 73— I I SO 2 4 I RE H I HIOCA 9 An L G
VRN AR 7 I R b DT RO R IR ACRS 2, Gn g 13 SRS SO — HLN A
REFgmiEse e, XA AR, BROVIs Tz M A EA S AR
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HOUE o

BN, 4w NI NNEER, o R 5eE IR E 2
Dockerz FHlL Fo X — M EHEFIWebN HIEF, KHGoiEE H A, 1%
A an ~ B A

® 06 &l src e
() (B o) (5] (@) (2] (=) »
Name ' Size
| Dockerfile 98 bytes
7 hello.go 231 bytes
hello.go ] A 2541 F

package main

import (
"fmt"
"net/http"
)

func handler(w http.ResponseWriter, r *http.Request) {
fmt.Fprintf(w, "hello world")

pythontesting



func main() {
http.HandleFunc("/", handler)
http.ListenAndServe(":8080", nil)

FA R ) Dockerfile Pt ¢ 40 g BFJRACRE AZ AT S 45 R, A
LU

FROM golang:1.4.2
ADD hello.go hello.go
RUN go build hello.go

EXPOSE 8080
ENTRYPOINT ["./hello"]

BRR, BATR AR IX A Docker i & i RS R Wifrl 22 K, BeAFan
MRS,

1. HYG, 4miFiX~Dockerfil4IF e ERIRN, #IEWT:

dockerhost$ docker bild -t largeapp .

dockerhost$ docker images

REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
largeapp latest 47a64e67fb81 4 minute... 523.1 MB
golang 1.4.2 124e2127157f 5 days ago 517.3 MB

2. W5, XTI SR N R R, AR

dockerhost$ docker run --name large -d largeapp
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dockerhost$ docker exec -it large/bin/1ls

total 5.6M
drwxrwxrwx
-rwXr-xXr-x
-rw-r--r--

drwxXrwxrwx

N B = N

root
root
root

root

root 4.0K Jul 14 06:26
root 5.6M Jul 20 02:40
root 231 Jul 18 05:59
root 4.0K Jul 14 06:26

1T http://t.cn/RDIAJS5D

-1h

bin
hello
hello.go

Src

HGoif & 95 N HFE P LU Gn AR ) — ML 2, en] LR

—N LR AT I

XX B AR 778 . DockerBi A% H1 Bk 1% i HAT

S SRR, 4 Hf R Docker B AHRAR 5l NFITCH SCIE . TRUR I,
oK B BRI SO AR B BB R T BN 1R 10015

FIRE, FRATAT AMRAL I AN B 24 [ Docker 548 F AN 169 & J5 Hhellov]
PAT SRR RO R, SRR 8 BB P3R5, AP RN R pis

1. B, Hilia

I

— /5 BY

ST A

o ) AT AT S B Docker s ML, FEAE LN

dockerhost$ docker cp -L large:/go/hello ../build

2. UNARHTH B RS, X —DEiea ek s, B
N T —25. B, GoL R4k ERUK L= ELA,
N VAR ERIETT, EHRZEEXEILEE, BT

dockerhost$ docker exec -it large /usr/bin/ldd hello

linux-vdso.so.1 (0x00007ffd84747000)

libpthread.so0.0 => /1ib/x86_64-1inux-gnu/libpthread.so.0

(0x000071f32f3793000)

libc.so0.6 => /1ib/x86_64-1linux-gnu/libc.so0.6

pythontesting



(0x00007f32f33€a000)

/1ib64/1d-1inux-x86-64.s0.2 (0x00007f32f39b0000)

R, BRI ZEESDockerfs B4, KA docker cp —Liy
é: T?T%ﬁzﬁﬂ?:

dockerhost$ docker cp -L large:/1ib/x86_64-l1linux-gnu/libp
. ./build

dockerhost$ docker cp -L large:/1ib/x86_64-l1linux-gnu/libc
. ./build

dockerhost$ docker cp -L large:/1ib64/1d-1linux-x86-64.so0.
. ./build

4. B)EE—/FriDockerfile H T2 71X AN R A @t (binary-
only) MEiM%. J£E, W HADDIEA K IL = FEE N2
DockerBifgH, HA/EWT:

FROM scratch

ADD hello /app/hello

ADD libpthread-2.19.s0 \
/1ib/x86_64-1inux-gnu/libpthread.so.0

ADD libc-2.19.s0 /1ib/x86_64-1inux-gnu/libc.so0.6
ADD 1d-2.19.s0 /1ib64/1d-1inux-x86-64.s0.2
EXPOSE 8080

ENTRYPOINT ["/app/hello"]

5. BE, BT OER AL X AN “binary-only” B4, SOk
W) B SR an S BT
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® OO0 ] Separate Images "
(B mm (=) () (2])(®] »
Name A Size
v [ build -
" Dockerfile 234 bytes
™ hello 5.8 MB
M 1d-2.19.s0 141 KB
™ libc-2.19.50 1.7 MB
™ libpthread-2.19.s0 137 KB
V¥ W src --
| Dockerfile 98 bytes
" hello.go 231 bytes

6. I/, >KHIbuild/Dockerfile 344w 31X > F - #02 f) — Bl
Dockerffif®, &4 BGGRR LLIER DN, BREWT .

dockerhost$ docker build -t binary .

dockerhost$ docker images

REPOSITORY TAG IMAGE ID CREATED VIRTUAL S
binary latest 45c¢327c815 seconds ago 7.853 MB
largeapp latest 47a64e67f 52 minutes ago 523.1 MB
golang 1.4.2 124e21271 5 days ago 517.3 MB

[FIRE I 7R LU T 2w B AN, i anis & K H . /configure&&
make&& make install /7 32 2L I ARLE B Ao [RIFE, A DU - A0 LB gk 1t
HFETE S N HFER, WPython. RubyE{#PHP. {H/2&, A& —/<“ia
1TI” FIRuby 1 5 HDockerfi {5 75 Zib 4T — Lo B A b Ab B . XAl
A B A S8 B S A — AT RE ST R AR T N HEE PP 3 5, IFH
BT HEERRKFEUE R KK

pythontesting



N

fEATE N, FRA15 2] T KT Docker W] 4 B AR A5 H B 1% 8 1 1R K
DO FI S %, AAEAE A g R RS R RS . RERSORIFA
i, B A HANER XS B SN X Docker i AR ITEAL . B2
I 5 AR 2 i 25 Docker$sg AR f AN TF A MR A I o B4R Fe AT T X 24
ARSI T A A B 2. Fdl172 5 M AEH DockerH 453 21 1 # B11
HABSALR 1] BT

Pl I [l gD 1

o EBITMHRERES, JFRBIAMIZE BTN 15 21 S 45 1
enH R
24 FH P AE AR L AR A R I I RS, BRATT R 75 BE A BRIk
AT R ?
I ZIC AT 45 F Docker ) H R AT H B, AT B £ SR R TARR R
A 2 A 52 2 B De Ak 152 79 R 75 X A Dockerfd ENLBEAT IHEE .
THEEHZ G Dockerfd THL, FAIFHEMEH —LENUEHRRLE L

Fo &8, FATRA >3 i i &8 B 1T HOR 5 35U AC B Docker
i FAHLo
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Chef g #7144, 35 E Docker

d

SEPNPE, BAIEZE TR T Docker’ b S R G H A SRR A
Dockerfg EHLHR ZHLEZE. HiE, T3 EDocker s LI H 9 Hf
WHHR . WREA BRI, BarAdr=mas b ftEifE
Docker# 2= H IR ZFa & .

TEARZE, FRATE ] BB S PR AR X A ) j . 341 K5 K Chef
Kt EE P Dockerfg £HL, Chef&— /MBS B KEBWALLT
17 2

Pic 5 7 R ) B
Chef /44

H 54k Hc & Dockerfg T A
B Docker ¥ 45

AER) H AL T A

pythontesting



fic & & A

Docker5| ZH 1R 2 8 FH EHATECE., Wegroups. WAF. CPU. XL
TR MEEHEESE. HnlDocker?E 2812 1T 7EME~Dockerfs FHL L2 7
— T HACE . Docker?s o8 i B e B ANF Pcgroups HLEH . BEHER
s A A, HAEXESHEMA RN HE TR IRFER .

TN EHl— 1 Lkl & B 55— & Dockerfd EHLZARAAMER] . FATA]
R EIC A —ME AL P IR, XA REAE I A 5 .
A CERIE R e R R R A R, OIS SRR I
() RO HERS M i 391 2R 2

WA RE LA —F SN B n] 3 i 07 AP AL B 25 8T I Dockerfg 4L,
PATRE B A IMFEE S E Docker N H » — 2 H s (17 4 AL B Docker
18 EHLRATEFEEZ . S0, TR AHFER K, Dockerfill #4545
[ RE R R AR A B o

BB B M — MR, HATEHENHETNARERE, HfEMEZ RS
AR . BEAMUNAE KN RS A, i HAERM RS, EF
i sk DockerfE EHLAR T, DL A& DockerZS as N H A B FIAR B . AF B
B F, Docker AFRMIN HEE PR T BCEE M, HFEWTHNE:

MNLHITF R R DR E B & 2 2L 73858, Docker#s 45 Al PA
PN R 1) A

9 12 Docker 5 5 52 — i il {3 {58 ML FH 2 e BE BT O 78 2 i A3 34 5
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T

Docker 7t - 1B\ il 7 ZE 48 N FE iz iT i R B a5 E S, [F
B AT DL B AR B v A A 5% . IR ADockerfile, At
ATTRT DU E S R R 7 A 0350 0 5 B2 B R A QB W 3 AT BT 75 K
i

Dockerit kA ¥ Docker5i (4 Fr it ) IR, N5, &
18 3 AH N AR B Dockerfileid 3%, [ABFICR TR ERHE. 42
FE A N A S AR B 1) A AR 1]

B2, E173ATN H Dockerfs EALHIAR4WE ? 544 Dockerfile
AN ) 55 B BN, AR PP is AT M B —,  C B T H A DL AR D
skDockerfg EHLHFIARE . EEiiL 1 A& Dockerfs LA RE . 7EHLE=HE
EDocker HFEFH, FATAT DUESEHL A 2 FrDockerfs 4. A MEALF
xR, BT CANEATE A e E Al LS 3 Dockerfs L. AR T
ZLEE Docker B A TR AN, AT R 754 Dockerfis FEALHIHACL & F5 M) #r B8
%o B EHARATT LLUE BHDockerfib B #13

pythontesting



fi F Chef

Chefsz — M EE B TH, B4t 1 e S B iE 5 0 FR a5t 1
Mo E AT EAL . FRmh it T R — DN BT E O — PRI, — R
PBEAR ER—Ruby/ii%, B UE—DMIRANERZANZH. ST
R B IR IR 1) A2 22 2 docker-engine A4 :

package 'docker-engine' do
action :install

end

XA TRV R AE Ruby AR SO, I AErecipes JAE— MRS
m (EFATZEH HFeDockerfs L) L ATrecipelt), AT & E X
T 1 B 4 PR AT Ik B TG B IR

A L CheffJrecipe 7] B8 2 M H 3 L6 7 R 101, Qe B AR AR HLAth
recipe. 1XZrecipefIAHN 1115 B EF 24 1d & fEcookbook ' . cookbook &
R 5545 o3 A AUHC B AN SR I SR Al e

AT 4n 5 Cheffrecipe K % /s Dockerfg LML TRIPIRE . TIFRAT
[trecipe 4% 2H 21 fF.cookbook ', HH 170 & B . (H2, iE3RA]
JoRHE R ChefIZ TR, S8 J5 H U {ErecipeH 1A 3 T Docker 1Y FE fil
WA . — ANChef A AL FE U R 847

— N Cheffl 55 2%

— A LA
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— A

TR LTTB RGN BN HM . R E, BATEEEENRkRES
Chef* 15, HT & Dockerfs L,

U

& Chef AT BE 2408 H 7 AHIREaE, H2HEREE
A LAEChef 5 5 SCRY sl A 5], Hudik 24 hitp://docs.chef.io.

M Cheffliz 55 &

ChefHR 55 75 72 FRAT THEA FE A 1 it ) cookbook A At KR U1 353 ey w00 %
V. TS TRNMNEHEEMEER TEE. XN ZEEIH, Cheffik
L8 ¥ cookbook. SEH%. Dockerfs ML TIE B W

- Chef iR 552581, AT ER P HEM — DA Chef kS 28 —
A3 ) Chef IR 55 28 R0 FR A THE JL Al it rh B B A 2 5N 17 . il —
MNFAA Chef iR 55 28 MK 5 HI20 BR U0 R AT 7 «

1. #TH https://manage.chef.io/signup® 71 HIH 5 K55 5, &K
NHR.
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£5CHEF

S>tart your free trial of hosted Chet Alre b o g
You'ra one step away from access 1o all the power and flaxibility of Chef t

Get ready to automate your infrastructure, accelerate your time to market, =

manage scale and complexity, and safequard your systems. Jusat complete Looking for open-source Chef?
the form to get started. Start with the

and check out our

Full Name Docker Liser -
Join the Chef Community
Email dockeruser@domain.com
Usarnama dockarusar
Password = ceeeeees
Company

& | agree 1o the and the

2. BESEH PRS2 5, FAH ChefflR 55 4% L VR ERAT 1B — A4
2. HAUAN 2 Chef Ik 55 5 F5 T M gz il 11 U7 Ia) AR & B 7
o BIEAHLRTFESR MR B EFTEAE B IF 587 “Create
Organization”#Z%H, #EW s

Create Organization %

Full Name (example: Chef

Docker Org

Short Name

dockerorg

Cancel

help? if you have questions or you're stuck, we're here to heip.

3. FRATEATER T QA A Chef RS 8K 5 HEAE. )5, Hi
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TNEF H“Download Starter Kit”%4H, E% F#—4 5 chef-
repolf] K46 304 7E T —1H, AT XS chef-repoiE 1T 141/

Mo

Nodes Reports Policy Administration ® dockerorgr &~ 0 [0
? Organizations
Thank you for choosing hosted Chef!
Create
Reset Validation Key Follow these steps to be on your way to using hosted Chef
Generate Knife Config
Invite User Learn Chef
Leave Organization Sta
Starter Kit
What's next?
Users
More Resources
Groups
The best place to start 3 QOur support team is here
Global Permissions learning about Chef in Hundreds of members of  to provide assistance with
general. the Chef community have  any issues you may have
contributed cookbooks while using hosted Chef.
you can use or draw
inspiration from.

Copyright © 2012-2015 Chef Software, Inc. Need help? If you have questions or you're stuck, we're Feadback ‘What's New? About Chef Manage

here to help.

P& T AR,

IR Chef I 28 0 B8 TAER, TAER T ERChef iRk 55 %5 3t
TR H, FATHI IR 7t £ TAE RIS AR & e A% 25 Chef iR 523 11
7 TAESE A, FRATTEFE S At 15 e PO TG B T A — > Chef B ZE

Chef BV FERL T 1 A /252 0.1 B IF HARFE 5 Chef g 55 45 [A]
o BIETRAFE TR B H UL AR R B AL E S, IF 5 Chef ik 55
IR H . IR AP EChef TR FEI) . chef XA . BEINHLTFE
A TR 240 5 F1 5 Chef il 55 2% 7] 22 [ cookbook,  F:47ifi .cookbooks/ 3L
e s 78 Chef B e H ik G FE HAt SO A SO e, lan#d . At
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MRS B, (HiE, HAT T fifcookbook A% AL L4 1] LAAL B Docker s
THEL ST .

B RATER T PR3 TRAM? fi# 53] chef-report, H
W SR B TR

TAESE I 57 — A E AR Chef PR TREA. B85 HTE 5
chef-repoH L EA5 B A RIIFEF, H5Chef RS #3341T78 H . ChefH &
T HAFAERAE T T K BACHS . I3 F cookbook. 7EAS 2 [ J&5 A A
i, BATEE 2D A T RS &R

8 e 6 . chef-repo )
M E] = EIERIEX EE ) S
Name A Kind
v ;
" dockerorg-validator.pem printable encoded archive
" dockeruser.pem printable encoded archive
“ knife.rb Ruby Source File
¥ | cookbooks Folder
' chefignore Document
v | starter Folder
v [ attributes Folder
? default.rb Ruby Source File
v 2 files Folder
v [ default Folder
- sample.txt Plain Text Document
“ metadata.rb Ruby Source File
¥ | recipes Folder
¢ default.rb Ruby Source File
v [ templates Folder
b [ default Folder
" README.md md
v 1 roles Folder
¥ starter.rb Ruby Source File

oK, WRIEBAT ARSI G358 N B Z I Chef T & TR
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f3kA: https://downloads.chef.io/chef-dk, 1~ KT/~

1T http://t.cn/RDIAJS5D

CHEF DELIVERY LEARN CHEF RESQURCES
Chef Development Kit

The Chef Development Kit (ChefDK) brings the best-of-breed
development tools built by the awesome Chef community to your
workstation with just a few clicks. Download your package and start
coding Chef in seconds.

NG, TP BT R, R G IR T ChefF R T A

mJa, FNIER LR e, AT

$ chef -v

Chef Development Kit Version: 0.6.2
chef-client version: 12.3.0

berks version: 3.2.4

kitchen version: 1.4.0

EIE S

BESR C A 5e i | LAEu 2238, ik3AT 1Y 2 chef-repo/ S AR I 58
& Chef A58 1Y 8 J5 — B 2% TAE

JE BT R
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I Chef A B B J5 — 3B 21 5L, — A1 5] L2 Chef 2T 1Y
F—E M. B2 — M IEN. BRIV =FEELE
285 o FERATHI A, X B A 2 Dockerfs 4.

X F-Chef & PR SR UL, B B2 A Z4H A4 72 chef-client. ‘B 71 571&
F2Chef 5525, F&F 80 EIMEC B SCAE,  [FIBET SR E 2 TR
21— ~chef-client/E 15 51 _LIgATH, ER LAEMFEW T

'EAEChef 55 #% LIEMITRBUE B 2 HT 5 A

—_

2. BUWET R EMRGE EH T AR R R,

3. RJa, MY T E R P AH N A Chef cookbook.

4. JEIEINET ST Hrecipe kg 1 R .

5. SRJG, PATHTA 0TI A IR B AR A 2 0 B4 R

6. ), Bk chef-client]4h 45 Chef ik 55 a8 A1 HoAh 2L i B 1 7H
SRS

WAE, 1EFRATE Docker s T LT TAES RS E AN — D . 5l
S s 22 35 L B chef-client, B 05| S AEEAEW R R

$ knife bootstrap dockerhost

Connecting to dockerhost

dockerhost Installing Chef Client...

dockerhost trying wget...



21734177

dockerhost
dockerhost

dockerhost

dockerhost
dockerhost
dockerhost

dockerhost

1T http://t.cn/RDIAJS5D

Comparing checksum with sha256sum. ..
Installing Chef 12.3.0

installing with dpkg...

Thank you for installing Chef!
Starting first Chef Client run...
Starting Chef Client, version 12.3.0

Creating a new client identity for dockerhost usi

validator key.

dockerhost
dockerhost

dockerhost

dockerhost ...

dockerhost
dockerhost
dockerhost
dockerhost

dockerhost

resolving cookbooks for run list: []
Synchronizing Cookbooks:

Compiling Cookbooks...

WARN: Node dockerhost has an empty run list.

Converging 0 resources

Running handlers:
Running handlers complete

Chef Client finished, 0/0 resources updated in 12

BT RN, 5SS NP B, EAEDockerfs

PL A 22 IFAC B T chef-client. #RJ5, &3 8lichef-client>k 5 Chef ARk 5%
e FDPUHHEIRES . BT IRA T EA B BATAIRAS 45 Dockerfs £ 41, Fr
CLEBA R AL AL &

L)

S
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A URYE H O R EBCE S| M. 2 KT WA Hknife
bootstrap A 1t B il LAFE B 5 SCRS EA& T, RaEy:
http://docs.chef.io/knife_bootstrap.html.

IR Z ZHlt, =RUER DX Cheffil TIRERE S, ATLL, FRAT
R EZH =R ’SDKEP AT, AF5Z Hknife  bootstrap. Jf
H, BATATEF T EChef£E Rk, REHefter BN ECES
&, nchef-clientf¥]client.rb 34 Fl— L FZ A 4H

FA T Dockerfd FHL O &AL Chef il 5 A HHid M s e fa, vl RARIZH
BB ERE. Vil M
Ht: https://manage.chef.io/organizations/dockerorg/nodes/dockerhost>Kfff A
Dockerfg T AL O 48 42 Chef A5 i i — 419 1, #lE W R s .

> Nodes Showing All Nod es Q

Delete = NodeName Piatform FQON IPAgdress  Uptime Last Check-In Environment Actions
Manage Tags sockorhos: seoan tockorhast 172.16.132.187 2 days 2 minutes ago cetanit O~
Reset Key —p—

Edit Run List Node: dockerhost
Edit Attributes

Environment:

|||||||
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it E Dockerfg A1

BUAEChef MR AT T2 P i F C A 58, nI AR BlChef  recipe
SEpriidDockerfd AL FRIBCE . HLAh, FRATKFIFHChef A R G H
A )Chef cookbook K INA A fE /1. H T Dockerse FH T-# & ] —
ANAT B2 A, B LAFRATT AT LA 25 B cookbook ¥ Docker g E /Lt
fTECE . fEChefliiz b a] LK 34L X $2 ) Chef cookbook. fEChefTii17
R ] DL 3 HoAR 7] A ¥ cookbook, MX3iE>Ay:  http://supermarket.chef.io.

FEARTTH, IRR 522 WA %% 5 Chef recipeJF N H BT R H . N
Dockerfs L4 Srecipe F5 U1 N s

1. f# FHChefJT & T B85 f¥jchef generate cookfii&: Jif.cookbookt#
. V) F|cookbookI Hx 2 J5, AT H a4

$ cd cookbooks

$ chef generate cookbook dockerhost

i 2 A Jil ) cookbook AR S 5 M BB i T Bl
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® 006 | dockerhost o,
BRI = D ER e =R »
Name A Kind
" Berksfile Document
" chefignore Document
# metadata.rb Ruby Source File
" README.md md
¥ [ recipes Folder
¥ default.rb Ruby Source File
¥ [ spec Folder
Z spec_helper.rb Ruby Source File
¥ [ unit Folder
> | recipes Folder
¥ L test Folder
¥ [ integration Folder
¥ . default Folder
¥ L serverspec Folder
7 default_spec.rb Ruby Source File
¥ L helpers Folder
¥ [ serverspec Folder
Z spec_helper.rb Ruby Source File

2. KRG, BATIFUES B cookbook. 4 TAEH 13 2 B G0 & 1)
cookbook H3% T, #AEUT:

$ cd dockerhost

3. M ChefTii 171 22 35 4 B [ cookbook F Ak #fi, fldfapthl
docker. iX%EcookbookHi & =7 i ft, EATA LAFEIRATHrecipe
s . BE SR e E N gn e ok 45 EDockerfd F 4L, 4k
SN N H A 4K 3% 2 metadata.rb SO, AR

name 'dockerhost'
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maintainer 'The Authors'

maintainer_email 'you@example.com'

license 'all_rights'

description 'Installs/Configures dockerhost'
long_description 'Installs/Configures dockerhost'

version '0.1.0'

depends 'apt', '~> 2.7.0'
depends 'docker', '~> 0.40.3'

-

U

metadata.rb .41t 5% Chef cookbook™ A JCEHE(E E, MIXEEILEL
P SO 5 BiChef IR 55 28 76 S cookbook IEAfIFT E 2 A L. X
KT afa e B e e 1S B 3]Chef  cookbook [ HI N G & E /7
%, WHEA: htp://docs.chef.io/config_rb_metadata.html.

4. BRAACZFEU] TR, Bl TR P a0t Al #AE
LU

$ berks install

Resolving cookbook dependencies...

Fetching 'dockerhost' from source at .

Fetching cookbook index from https://supermarket.chef.io.

Installing apt (2.7.0)
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Installing docker (0.40.3)

Using dockerhost (0.1.0) from source at .

5. )i, MK %5 Chef recipe, B4R T 23U, rIZHK
Ui A% http:/ blog.docker.com/2015/07/new-apt-and-yum-
repos. FATKH 1 F aptik #icookbook 1 2 fit Yapt_repository %
I, SRJEH S WA N2 recipes/default.rb:

recipes/default.rb:

apt_repository 'docker' do
uri 'http://apt.dockerproject.org/repo'
components %w(debian-jessie main)
keyserver 'p80.pool.sks-keyservers.net'
key '58118E89F3A912897C0O70ADBF76221572C52609D'
cache_rebuild true

end

package 'docker-engine'

HitE, RA1EL5E T dockerhost/[f]Chef cookbookiff$s TA/E. )5
— et e N 2 AT I Dockerfg AL E, R DLEEFILE, #
YEDRUT R BT

1. B4, [f&Chef cookbook®|Chefik%5%5. HFE, £ NHBMW
AHid kA, aptfldockerft)cookbook 24 H 5) I 4% 3| Chef
A 55 o -

$ berks upload
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Uploaded apt (2.7.0) to: 'https://api.opscode.../dockeror
Uploaded docker (0.40.3) to: 'https://api.ops.../dockeror
Uploaded dockerhost (0.1.0) to: 'https://api.opscode.com:

organizations/dockerorg'

2. ARG, 18 Erun_listh Fdockerhost recipe®!| 1 &, WAL ETR
flIfIDockerfd EAL, FRAEWT:

$ knife node run_list set dockerhost dockerhost
dockerhost:

run_list: recipe[dockerhost]

3. &¢)i, ftdockerhost#47chef-client, chef-client’4<JHL
Dockerfg FHLHI T AN RIEN AT FRRE, #IENT:

$ ssh dockerhost
dockerhost$ sudo chef-client
Starting Chef Client, version 12.3.0
resolving cookbooks for run list: ["dockerhost"]
Synchronizing Cookbooks:

- apt

- dockerhost

- docker
Compiling Cookbooks...
Converging 2
resources Recipe:
dockerhost: :default

* apt_repository[docker] action add
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* execute[install-key 58118E89F3A912897C...] action ru

* apt_package[docker-engine] action install

- install version 1.7.1-0~j... of package docker-engine
Running handlers:
Running handlers complete

Chef Cl... finished, 6/7 resources updated in 24.69 secon

IAE, DockerC\ 4218 1S CheffE AT Dockerfis AL _E 223 L & 58
B TR AR B AT RE EES I — AN F i Dockerfs AL, R FFAE = He L
W0 — RS #3 95 H 2 i 9n 5 1) 4 N dockerhost ] Chef recipesk 5] 5 &
BIAT . 47 2 FH 2 Dockerfg EHLH ) DockersF 4 R I BC E I, H
7 58 1 Chef ) cookbook Hf: H #7 4 Bl chef-client B[ 7] ,

L)

AT, 18 EHP R EE A RN T AT
BOG i IE L EA T . T-3hia17 chef-client A & — - H3))
7. Al 14 B chef-client/E N —AN~F it F2121T, XA
T BRI 2 JE H T B B 'E . chef-client~F $ i AR5 1% 352
Chefflr 5525 Kfa BB & BN W R Z T A ELRH .. B
A, [FBERAE307 8 — K.

B 2 5T anrT it & chef-client A~ 97 A2 1045 B & W B 5 3
F4, MHEA: https:/docs.chef.io/chef_client.html.
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i Z Docker & 7%

it =& H Docker ] N — P il /& fEDocker s E ML H B 23 & Docker
Hdn. BIHATALL, TATCEwIETRZ PMDockerM H .. FATH —A T
BRI R % T IR Be s AR [R) o[ 1@ (E AAH B A o Chef  recipe r] LA ARES
KRNI, EX T HEE T A R R A S A At 2 1R e
(o FRATTAT DAAR /RIS 25 85 75 B AT, LA RIS Rl 42 . n] LLE L
DockerZs #% i S # AL MR E EAL. WX LeZepy ARG 10 5% TR AT LA
JFRATTH L FH 38 22 2 1) S S

FEART T, KEIE—Chef recipegm 2 Nginx#)Dockeri 5 #
FAIHIDockerfs FHL L. FERT—TH, Hdocker cookbookdftHKHCE
Dockerfs EHLHIChef BRI 24 FH B . HZE Y BAOD IR W B

1. B, G)ZChef recipe X ff. U~ ay4 ¥ 1Edockerhost/ H &
1| Zrecipes/containers.rb 3 1f:

$ chef generate recipe . containers

2. %RJ5, Mhttps:/registry.hub.docker.com/_/nginx# B E /7 [\/Nginx
Docker5i (4 A2 FRATHIE L. 285 fErecipes/containers.rb
A AR

docker_image 'nginx' do
tag '1.9.3'

end
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3. T#E5EDockertifg < J5, ECEDockerfs EALIBIT A #S. 1E
0.40.3f A 2 J5 fldocker  cookbook, A5 EidE i€ 2 3 Debian
Jessie 22 4t I Dockerfi £ H LAY FH systemdfE B Winit R 4t 1. & .
[FIF, @S nan~ W% #lrecipes/containers.rb:

node.set[ 'docker']['container_init_type'] = 'systemd'
directory '/usr/lib/systemd/system'

docker_container 'nginx' do
tag '1.9.3'
container_name 'webserver'
detach true
ort '80:80'

end

L)

CRS

docker_containerfldocker_imagef 13 % AL Il 75 48 €, HTHr
RN AR e HEE . docker cookbook ] #: A HiAh B 5 Dockerfs 7+
WA H. . B 22 5T Tn ] s FH I 6 10 B 70T ) PN 25 m) DAAE T H 32 4K
F, WHEA: hitps:/github.com/bflad/chef-docker.

4. RJG, FATE N R AT T A ) cookbook, A LA it
fEmetadata.rb™ 5 € AAE BRSZIL, NAEWT:
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name 'dockerhost'

maintainer 'The Authors'

maintainer_email 'you@example.com'

license 'all_rights'

description 'Installs/Configures dockerhost'
long_description 'Installs/Configures dockerhost'

version '0.2.0'

depends 'apt', '~> 2.7.0'
depends 'docker', '~> 0.40.3'

5. B #rBerksfile.lock 344 KB € BT A 15 2 A% 2| Chef Ak 55 25 1Y
cookbook LR A . #EAEUI T

$ berks install

Resolving cookbook dependencies...

Fetching 'dockerhost' from source at .

Fetching cookbook index from https://supermarket.chef.io.
Using dockerhost (0.2.0) from source at .

Using apt (2.7.0)

Using docker (0.40.3)

6. H BT cookbook M A 1B O 58 i, FRATRE ZE 4 AT I Y
f64 >k & cookbook®|Chef R 55 %% . 157ER, berk uploadfii 4
H 315 Hi ) 45 dockerhostiX > cookbook i £ B, 1Bkid |
aptfldockeriX % {>cookbook:

$ berks upload
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Skipping apt (2.7.0) (frozen)

Skipping docker (0.40.3) (frozen)
Uploaded dockerhost (0.2.0) to: 'https://ap.../dockerorg'

7. ¥ TR, ¥Usirecipes/containers.rbf!/Dockerfs EHLHTE1T 5K .

8.

B S R R Docker s AL, HEAEWR:

$ knife node run_list add dockerhost dockerhost::containe
dockerhost:
run_list: recipe[dockerhost]

recipe[dockerhost: :containers]

)5, EHrizaq7chef-client>k 5 #rDockerfg FHLAIACE . 1R E
N0 E | chef-clientd) sF47#HFE, AT 7] LL%E% chef-client H
BE R . BAEWT:

$ ssh dockerhost
dockerhost$ sudo chef-client
Starting Chef Client, version 12.3.0
resolving cookbooks for run list: ["dockerhost",
"dockerhost: :containers"]
Synchronizing Cookbooks:
- dockerhost
- apt
- docker
Compiling Cookbooks. ..

Converging 5 resources Recipe:
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dockerhost: :default

Recipe: dockerhost: :containers

* docker_image[nginx] action pull

* directory[/usr/lib/systemd/system] action create
- create new directory /usr/lib/systemd/system
* docker_container[nhginx] action run

* template[/usr/1lib/.../webserver.socket] action creat

* service[webserver] action enable (up to date)
* service[webserver] action start
- start service service[webserver]
* template[webserver.socket] action nothing ...
* template[webserver.service] action nothing ...

* service[webserver] action nothing ...

Running handlers:
Running handlers complete

Chef Client finished, 6/10 resources updated in 42.83 sec

WAEDockerfi ML C Az TENginx B4y . AT PLd 75 ]
http://dockerhost>R i\ e L& 1L TAE, RiZn] LB 200 B A7~ 1) L
ﬁ o
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éno ,|" Welcome ta nginx! X .II'«,.+

.\{-__’, & hutpe/ /dockerhost @ | (Q search B »

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.
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IV

X B HoA H 35 Bl & Docker s EALE AR E F2 T H. 71
R RHR.

«  Puppet: M Mhttp:/puppetlabs.com.

+ Ansible: il Ahttp:/ansible.com.

« CFEngine: M1 Nhttp://cfengine.com.

« SaltStack: M}k Nhttp://saltstack.com.

« The Docker machine: X2 — M EFFFEMECEEH TR, B
VFERATAE Al 15t H 2 (I FNEE B Dockerfs FAL. 5< T Docker
machineff) 5 Z15 B 7] LA M DockerH B 77 SCAS Wb £ 5], Pk
“Aj: https://docs.docker.com/machine.

W AR 58 4 A AEE FDockerfd EALIIEEAL B, A) LU$ FDockertt
EMRS. 1RZ EMA = RAER TG54t L Dockerfg FHLN = A% ik
55 o HABFE AT N 58 35 Th e i ok 07 A FRATT AT LLERAE T = ¥mDocker
18 FHLEAE — P DockerfE 118 EALF —FF. st Docker E 2
Rauhdid TR G TS, AR SR,

* Google Container Engine (https://cloud.google.com/container-

engine)

e  Amazon EC2 Container Service
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(http://aws.amazon.com/documentation/ecs)

* Azure Docker VM Extension (https://github.com/Azure/azure-

docker-extension)

» Joyent Elastic Container Service (https://www.joyent.com/public-
cloud)

FEHE Docker 45 /7 11, [FFFICHRZ A4 THALMEH . Efld
A ARAEAPI 77 A RIE AT FI & Docker % #% » A L2 APTH: %2 1T LA 5 Docker
enginelf €. 1XAJ U# A I7E S Dockerfs EALAZ B4 H — & B
Dockerfg EHL—HET7 . FG 2545582 2 Dockerfs EHLM A T HYIZFR T
FIm o

* Docker Swarm (https://www.docker.com/docker-swarm)

* Google Kubernetes (http://kubernetes.io)

» CoreOS fleet (https://coreos.com/fleet)

* Mesophere Marathon (https://mesosphere.github.io/marathon)

* SmartDataCenter Docker Engine (https://github.com/joyent/ sdc-
docker)

SR, I A2 T Rl TChef U AL & & B T B 7E Dockerfi F AL 353
FHNCE AT 9w HE R S
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N

AR, FA1F 2] 17w 5 sl & Dockerili 2 TAE. {4 HChefn]
DLES Bt B B FF e it 2 N Dockerfd EHL, BEAFFEATTAT LAY R P
EMZmHEDocker® 23 218 EAL A . WIXNAER, IR E S Chef
recipe K FF AT B4 221 B Docker Ak 3575

ET—3EH, AT AMEREL (instrumentation) K& FHA
DockerZE il 5 AN B o 14525 TR A 17 Ktk — 22 15 T W fit Ak Docker
BB AT 21 B S RCR 1 At
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\

4 S¥EDocker s EHLAIA 25

W JLE A4 1 i Docker#liZ 197532, LAR N9 e LS P fE
(B U] FIE AT R AL IR A WE 7 BEWS 1 3% Docker A4 AN, FH X
DA 4 AN F5 BB S B . PRIl R G PE R FA 1 Re g I
I REATEE ) £ IR

b 1 I3 ZDocker (245, PN B MK 55 AH O 14 R AR B 2L
I PR N 28 RGUE, 7] D RGUE RN H A BN B R, X
FEDocker H & Az 4E A1 BA AT LAXIE 55 #5TT E 7 Docker i il 1548 1 aliAs FF:
W kS E

TEART R, S5 F & TR
M )
7E Graphite 4% 42 Wi #2545
fEcolleted i i = % 5
EELKHR T4 H &

MDocker# #s ik H &
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[T

e 5 ) B

PSR 7 X Docker i i —Fh s i1, 1% 1 MERZ#81F R GeiERe
Flm 25 Hbri)— &5, 1EDockerfs E ML I G&E 1 THEXS T
i ARG TARIRESIR O, BAT AT RUE FH XM S TR 5 b H 72 1 AR
1EH .

R AEE RAN IEW, AT LMRR S R SO RS,
B B HHEAT I Docker SLF o« FE IR, AT DU PR [RIRE () 42 R R
X /3455 filbug.

Dockerfi W & K H EAE DI RE, BRikDockerfd E ALK Docker 5 4
FAY o T B HE RO e L AT
1t /var/lib/docker/<container_id>/<container_id>-json.log 3 {f#, docker
logsi 215 *K Docker 5| ZE 3L BUR J¢ S N 25 FF i Hi 2k

7 — A3 4 R docker stats, 1L [7]Dockers| iz FEAPI
/containers/<container_id>/statsfiik 55 i KILTE K, KiziT %545 Hcontrol
groupfi B (CPU. WAF. ML) SEF e ok, W onilst
s&docker statsf % H :

dockerhost$ docker run --name running -d busybox \
/bin/sh -c¢ 'while true; do echo hello && sleep 1; done'
dockerhost$ docker stats running
CONTAINER CPU % MEM USAGE/LIMIT MEM % NET I/O
running 0.00% O B/518.5 MB 0.00% 17.06 MB/119.8 k

pythontesting



N & ¥ docker logsHldocker statsX] W45 T & H I A /NI 56 &
NN HEAEH. H25EH - NMERT L asasER R R A4
ROy, WITEMARAER T, BEAFRRENFN B RN A

ey,
i 4 o

BAENEN T R4 Dockersl & A7 R M AE, 1 B IEA 2 T W&
7o N R 88 ) N ER T LLB ADockerfs EAL. M5 A R A] g H S Docker
8 N T 5 S AL AL B RE 1SR, AR E TRIEEm S

PRI, BEME NG 25 48 30 2 0 T A A R 45 h 21— g — & B A
R EE, REBEHY RRAFEAXERRGRKE TH4. P10
PCGREATAT & T NG, a5 N R a] LAVs 1Al i6 4% R4t . A F oA/
K @ 7s una] #& 4 docker logs Alldocker stats £ 4 -
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S 52 203 21 Graphite

N7 ITEG % Dockerdl &, B LB E — MRS mUUME AR 454
i . Graphites2 —™H H IS EIR 10 T 2R, BSCPhUifSefi Hi
KARFE T VP28 =77 THELTH SO, e, JATH R RGE
P& KA Graphite ) #E 2 4 8] 9.

Graphitef#] 73— HIHEE v] UK SEI WS RO ERTE G ok, MR¥EIX
LE R RS AR AT, BCRAR AT U 2R BRATT IR o 1 25 e 12 030

FEAATH, FRATTKS 1% B 40N Graphitefs SR ER, AR — AN/ TAE
Ko

+ carbon-cache: X 2 Graphiteifiid (X 4% B OB . iR 1752
PLRA ST, WS AT IYE pickle B —i3Ef B,  IXFRBISCEE Af:
e B, Mot 1 B R

« whisper: XJE—NETHFHEEE, 17 ¥ carbon-cache UL [
Bdm. [ K/NRRHE IR E S E AR . BEE B AR
AR A C Ty 5 S S EZRE A E T RNy 5 S DN

Sebr b, B2 IHERR R R, D, ) DL
FETHRIDR BE T whisper8ii B, ARG HAF N — M AFE MR AR
B

« graphite-web: X /& Hwhisper®di O, CLEIE EoRTE
PERBEIELE . AT LA 00, FFSERE 4 5 7R carbon-

pythontesting



cacheX] ik 5515 KR A F s (el &85 Awhisper/E
S DI

-

U

carbon b AH AN D H AL, 4] il carbon-aggregator fllcarbon-
relay. ‘EA1EN 2T B Graphiteh 75 U EL . B 245 Bl LN
f1EF4S: https://github.com/graphite-project/carbon. H fif, FAl]
R 75 Ecarbo-cache il & — ™ 4] H2. [¥) GraphiteZE #F -

I THI 3 20 47] 355 28 carbon-cache Allwhisper £ 41 o

1. S —"Dockerit%, 4 n T Dockerfile:

FROM debian:jessie

RUN apt-get update && \
apt-get --no-install-recommends \

install -y graphite-carbon
ENV GRAPHITE_ROOT /graphite

ADD carbon.conf /graphite/conf/carbon.conf
RUN mkdir -p $GRAPHITE_ROOT/conf && \
mkdir -p $GRAPHITE_ROOT/storage && \
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touch $GRAPHITE_ROOT/conf/storage-aggregation.conf &&

touch $GRAPHITE_ROOT/conf/storage-schemas.conf

VOLUME /whisper
EXPOSE 2003 2004 7002

ENTRYPOINT ["/usr/bin/twistd", "--nodaemon", \ "--reactor
"--no_save"]

CMD ["carbon-cache"]

2. f¥HEE — P Dockerfile4: A% hubuser/carbon 14 :

dockerhost$ docker build -t hubuser/carbon .

3. fEcarbon.confH', 75 E AL & carbon-cachef# i Docker:/whisper>k
Fr AR, A7 iiwhisperZ( 4 2 :

[cache]

CARBON_METRIC_INTERVAL = 0
LOCAL_DATA_DIR = /whisper

4. " plihubuser/carbon®i4 f5, 2% AE EHE 25 2347 itwhisper £ 2
JE :

dockerhost$ docker create --name whisper \
--entrypoint="'whisper database for graphite' \

hubuser/carbon

pythontesting



5. &Jo, 1475554 Bl carbon-cache iR 55 W% . Al T4 FH 72 il
X424 FR AN 2% B3 1 o U A 28

dockerhost$ docker run --volumes-from whisper -p 2003:200

- -name=carboncache hubuser/carbon

HATIAEAR — M FiDocker il KA I TT 1, v 1 i IX 8%
i, T BN 2R 75 . 1 I 227852 graphite-web i He, 25 JRAN
MRS,

1. 4 kit #hubuser/graphite-web %5 #% i) Dockerfile:

FROM debian:jessie

RUN apt-get update && \
apt-get --no-install-recommends install -y \
graphite-web \
apache2 \

libapache2-mod-wsgi

ADD local_settings.py /etc/graphite/local_settings.py
RUN 1n -sf /usr/share/graphite-web/apache2-graphite.conf
/etc/apache2/sites-available/100-graphite.conf &&
a2dissite 000-default && a2ensite 100-graphite && \
mkdir -p /graphite/storage && \
graphite-manage syncdb --noinput && \
chown -R _graphite:_graphite /graphite

EXPOSE 80
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ENTRYPOINT ["apachectl", "-DFOREGROUND"]

2. H—P ) Dockeri4 Hh#E Flocal_settings.py, KUl T & A
carbon-cache%¥ 25 fllwhisperi 1

import os

# --link-from carboncache:carbon
CARBONLINK_HOSTS = ['carbon:7002']
# --volumes-from whisper

WHISPER_DIR = '/whisper'

GRAPHITE_ROOT = '/graphite'

SECRET_KEY = os.environ.get('SECRET_KEY', 'replacekey')
LOG_RENDERING_PERFORMANCE = False
LOG_CACHE_PERFORMANCE = False

LOG_METRIC_ACCESS = False

LOG_DIR = '/var/log/graphite'

3. U#EIFDockerfilefllocal_settings.pylic & W A4F 5, G
hubuser/graphite-web%¥ 2% :

dockerhost$ docker build -t hubuser/graphite-web .

4. BJ5, i&4Thubuser/graphite-web Dockertf%, #%+4#%carbon-cache
25 25 Flwhisper: :

dockerhost$ docker run --rm --env SECRET_KEY=somestring \
--volumes-from whisper --link carboncache:carbon \

-p 80:80 hubuser/graphite-web

pythontesting



<

WIRAEY R graphite-web 3L 1%, SECRET_KEY 3 15AR 542 04
ANE[ /D). B £ 3¢ T-graphite-webd & 115 B 0] & L.

http://graphite.readthedocs.org/en/latest/config—local-settings.html .

WAE, BATE T —A 52 Graphiteii &, 7 LLIE T —AMa] 5Ll ik
KEERBIBFEIET . W a2 ¥ ] carbon-cache ik 55 /5 & 1% MY
{Elocal.random ] i ML Z 4 o

dockerhost$ seq “date +%s” -60 $(( date +%s”~ - 24*60*60)) \
| perl -n -e \
'print "local.random ". int(rand(100)) . " " . $_' \
| docker run --link carboncache:carbon -i --rm \

busybox nc carbon 2003

w5, BN EERERAE T 1, A] LAV [l hubuser/graphite-web ]
URLhttp://dockerhost/compose, fETreei&lii&H1, W] LLJE H-Graphite/local
H3%, #ter PAv A #lrandom s . a1~ E AT
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o Graphite Composer =
Tres Sesrch s .
u 3'!" g Now showing the past 24 howrs.
= 3 Graphils
555 i0cel 10580
=| ndom
oI User Graphs I 1 i
g0 ‘! h| i|| “;’ H d II| ]
Y | |P’ ’ | \r 1 || 1
o | |
130
a
Sun 12AM Sun AAM Sun BAM Sun 12PN Sun 4FM Sun BPM
. ke al randorm
Graph Opliona = | | Graph Dota | Auio-Redresh

Ly

=77 A2 4t [ Graphite

ARG H, (W PAEC B 1Y Graphite[ & 1 #2HK K £ [ Dockeril
=, ook ik 2R IR, IXB T 2P R Graphite S FEAC
Ho

N T ¥ & carbon-cache )AL ¥ EE /), T Eicarbon-relay#lcarbon-
aggregator M&EHL . 4 T $& Eigraphite-web Wi N BE 17, 75 PR H A 22
AT, #liimemcached—[Fl KP4 FE . 7] 58 75 22 Hkgraphite-web 1]
SEAF MESRAS 5 — AL ] . whisper£ids 10 75 22 5 carbon-cache !
graphite-web— [F]§ & .

y

52 X T9 e Graphite 82 115 2 0] DU W BESRTS
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collectd [/ ¥

FC & e I Bl UL 5, 1 TR 22 MDocker W H H SR BCRARZS 4
1o AT, BATEMEMcollectd, X&— AN MM RSt geit £dsE % kI
BERE, W —MRBREHEESVERCEF, LA 1) RSl sk
R ERE . DOvRBEEHRNA, FERARMRE R, GRZ ML
LR RSB

WAE TR 2 Dockerfs EAL, FHUN T 2P IR % 3 collectd, K HdE ik
#l|Graphite :
1. fEDockerfg F ML A % collectd:

dockerhost$ apt-get install collectd-core

2. Gl —"1m/Neollectdfic &, MIEEHE 2 Graphite. £ 2 HiliL &
carbon-cacheft), ZFx | BRI BH U 112003,
1% /etc/collectd/collectd.conf P #E47 U0 FAC & :

LoadPlugin "write_graphite"
<Plugin write_graphite>
<Node '"carboncache">
Host "dockerhost"
</Node>

</Plugin>

3. DTN Dockerfs EHLA ML= —LSE, R0 M E X

pythontesting



1% 2l)/etc/collectd/collectd.confH :

/etc/collectd/collectd.conf Hi:
LoadPlugin '"cpu"

LoadPlugin "memory"

LoadPlugin "disk"

LoadPlugin "interface"

4. BCEEHUE, HJHcollectd:

dockerhost$ systemctl restart collectd.service

5. fJa, {Egraphite-webf$E A A — MBI AR R R IR 2 7
WA E i . U Ialhttp://dockerhost/dashboard,
di“Dashboard”, f}Hdi“Edit Dashboard”#f#%, <3 HAXFKAE
e B SO, AN R ISONAS A ST -

[

{
"areaMode": '"stacked",
"yMin": "0",
"target": [

"aliasByMetric(dockerhost.memory.*)"

1
"title": "Memory"

iy

{

"areaMode": '"stacked",
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"yMin": lloll’
"target": [
"aliasByMetric(dockerhost.cpu-0.*)"

1
"title": "CPU"

WATIAER T — M ZEDockerfs ENLIZEMIFR, &G — 2 BRI
R T s

pythontesting



¥
Dashboard » Graphs ~ Share @ Relative Time Range Eﬁh&aﬁuta Time

4]

02:35 0240 02:45

B rmemory-buffered [l memory-cached B memory-free
B memory-used

4]
0235 0240 0245

B cpu-idle B cpu-irterrupt @ cpu-nice [ cpu-softirg
B cpu-steal [7] cpu-system B cpu-user [ cpu-wat

I 22 DockerfH < 5

IAE, TATTVRI—LE RN FH AR SR B P BE 4B bR, (R MFIRAN S AN
#WE? fF 4k T Debian Jessieff]Dockerfi AL b, #8217 #Edocker-
[container_id].scopef&E il ZH N, {51 LAMDockerfi £ Hlsysfs
HJ/sys/fs/cgroup/cpu. cpuacct/system.slice3ffs. izfJs&, collectdttf
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—cgroupsidi IR Hi & Fx W sysfs(5 BACH., 4 b B RR ez an ey 4
B E SR B Wi #2 Docker 2 28 I CPU T BE

1. B 4cfE/etc/collectd/collectd.confH i A & R Fic B

LoadPlugin "cgroups"

<Plugin cgroups>
CGroup "/Adocker.*.scope/"

</Plugin>

2. HJ3collectdflk 55 :

dockerhost$ systemctl restart collectd.service

3. fJr, %JL%F, Graphitez Mcollectd 3R 205 2 %, 3,
AITAT LLSRAS 446 B JE Ak Docker 75 25 CPU I 4: REEL 4 .

FATA] LLVG [A] Graphite i 2 )78 YL API dockerhost.cgroups-
docker*.*, MIMFE A Dockerss#s WCPUR R . K2 U7 4l T~ API
URLEAF BG4 . http://dockerhost/render/?

target=dockerhost.cgroups-docker-*.*.

pythontesting



1. 50

e ~ b
_-_____.,- = __,-"'K ",

= i —— -

B S =
0238 Bz 33 0 o0 02|l 038z LS E] oz e CER- =S

B dockerbost ©groups- docke - Sib4sic SI6F 05256 11 1EF 208 1004 TEOF bada 7500 160 0241 5d5%dF e, cpru ;.--um
B doc kbt & gr oo - docks r-90baaic SI6F D5aSte: HIIHM-SSBQ?S:CIF'n rl TE00al6c 0241554 & . cpu

B dockarkest. cgroups- docker - caebalZWmbilodds ToGAdf o 300 20 e SellaSe: SddSac cOB0ASIF oo . cpu i:.lsth
B dockerbost | cgroups-docke r -caebas@SiSb0Lodds To 44 c 300 28204 Sl L aSec S04 ae ¢ OSOASSF oo . R - uSET

-

U

5 2 55T cgroupstli {1 (A5 2 AT LN W BESRAS -
https://collectd.org/documentation/manpages/collectd.conf.5.shtml#plu

BUTE, cgroupstdift R M Docker 25 ICPUEME, BARICH HALK
W H AT, HEBRNIFRE TN, e, AN ET
Pythonft]collectdfdif4 7 LA ERdocker stats®Z H., P R2Z3& 00,

1. B, FEIs TR
dockerhost$ apt-get install python-pip libpython2.7
2. Hx, FHEIFLEGIthub 2

dockerhost$ cd /opt

dockerhost$ git clone https://github.com/lebauce/docker-c
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plugin.git
dockerhost$ cd docker-collectd-plugin dockerhost$ pip ins

requirements. txt

3. Nt N 4E B #l/etc/collectd/collectd.conflit & A4 .

TypesDB "/opt/docker-collectd-plugin/dockerplugin.db"

LoadPlugin python

<Plugin python>
ModulePath "/opt/docker-collectd-plugin"

Import "dockerplugin"

<Module dockerplugin>

BaseURL "unix://var/run/docker.sock"

Timeout 3
</Module>

</Plugin>

4. )5, HE)GcollectdiR%S:

dockerhost$ systemctl restart collectd.service

-

U

A RARA AR 22 2% 58 # Python % U7 1| Docker  statfik 4% i, X, ]
LU H collectd )i )2 Hcurl_jsonddi i A #8 R RN TG B AT LA

pythontesting



P B ) 25 aestac ik 55 SR HE SR, fEHT HHISONHE 20 i collectd £
P5. 2R TS BT PLAIN T R EE3RS

https://collectd.org/documentation/manpages/collectd.conf.5.shtml#plu

Ean N AEE R, AT LRI FH Graphite il Z http://docker/compose A
cgroups i H 3R 45 1 24 -

Tree | Search Auto-Completer

= -7 Graphite
=i dockerhost
(H |__] cgroups-docker-20b4abct 36M5ab6ec311bf20e3384 718
# [__] cgroups-docker-caeba22505b01cdd67 ci44fc3c0282a4
= ) docker-carboncache
(= [__] blkic-io_merged_recursive-8-0
= | ] blkio-io quewe recursive-8-0
# ] blkic-io_service_bytes_recursive-8-0
# [ blkio-io_service_time_recursive-8-0
(H |_] blkio-io_serviced recursive-8-0
(= [_] blkio-io_wait_time_recursive-8-0
# [_) cpu_throttling_data
@ () cpu_usage
# [ memory_usage
[H ] network_usage
=] blkio_single-io_time_recursive
=] blkio_single-sectors_recursive
=] cpu_percpu_usage-cpul
H | docker-jovial_newton
4[] User Graphs

EDocker N iz 17 collectd
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R ARG HoAh N F —FE 3B % collectd, A] LLLEDockerN #FiE4TE . Wl
wltatkDockerfile ) #AE, A LLAH T 5 38— collectd B2 i Docker

!
MR A

FROM debian:jessie

RUN apt-get update && \
apt-get --no-install-recommends install -y \

collectd-core

ADD collectd.conf /etc/collectd/collectd.conf
ENTRYPOINT ["collectd", "-f"]

-

20 & /prockl/sys ST R 48, 54 Nl collectd 4 1 5
XL, FREFEEDockerds, 1l ti--volume/proc:/host/proc.
SN, IRAEAR 2 i BB e BB g b 1Y) /proc Ml /sys H 3%, HIR %
R AT A4S XA B S N RS 3 18, AT 2 AN R Github 1T
[f]: https://github.com/collectd/collectd/issues/1169.
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N\

FELKM A H &

TERAMIIA M collectd FlGraphite ¥ 42 5 E ', A& Dockerfs 3+
MU 2848 0] AR TS . A Se R g HO2 1 H S SO E, B3k
IR ENRG IR AR S B ARG e H &, DU — ¢, 7]
DL 047 H 2 Docker . H B 5 /5 = 1 1] 5

ELKHZ M #PER), Rk @maas, S UGE—4»
Theg. HR .

* Logstash: Logstash/e | T-WEE M H S MFAF SRS, ZlitsE
AR HEE (Z4Dockerfs FHLMZEES) HIH O . FRATATLL
¥ F Logstash# AL AyE B IR H &, JFHRrHEFEEE
B HE R

« Elasticsearch: Elasticsearchse — &4 M 1A i 2 5|
B, SRR EEE SR, PR HEAME. BN
JE 5 B SR 7] SCRS 1), A RATI A AR H AR N f&E.

« Kibana: KibanasZElasticsearchft]) ;M A1 AR AL 18] 7 PHAH
133A1 1] LU Docker W FH A2 AN [ K i . KibanadE W 2 T 7€
filft, AT PAE SO A TRBEERE IME N R &, FR
WK ER, HEAWS FIRA = .

FERTIRIREL >, BATRE AN B SR, R Dockerfd EHLAT
s HERGE R, DUR P BRE IR BEELKAR .
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1. H4%, WUSE JrElasticsearch#%, i % 28 44 7 UM J5 2220
g1 A
dockerhost$ docker run -d --name=elastic elasticsearch:1
2. 1&47KibanaMtf4 IR fif — 5 1 ¥ Elasticsearch ¥ 28 B foite K . HLAE

Al DA FF K 5601 5 1 B4 38037 1, iX #£Kibana URLZE & KR
ESUI

dockerhost$ docker run -d --link elastic:elasticsearch \

-p 80:5601 kibana:4.1.1

3. "t Logstash DockerM {4 AT & S £ Dockerfile:

FROM logstash:1.5.3
ADD logstash.conf /etc/logstash.conf
EXPOSE 1514/udp

4. fEDockerMtf% 7, Mt E Logstash y—>Sysloghk4s 2%, fik: T I
— B FRF2UDPY Y JR K. 761 T logstash.conf XX H, Ak
fili e BT Sysloghik 55 Ja—# 70 il & 2 &1k H & 2IFR
Jelasticsearch ] ElasticsearchSE 5], FRATTREAE FH IX A 42
Elasticsearch ¥ #% i A1 4 -

input {
syslog {
port => 1514 type => syslog

pythontesting



output {
elasticsearch {

host => "elasticsearch"

-

U

Logstash A 1R Z A W E ddfE, w7 LA BUR 245 B r H S5k
Pe . BERI, H—"collectd codectfiff, o LAME HELKAR A E:
Graphite i ¥ #(95

TR EREZ
https://www.elastic.co/guide/en/logstash/current/plugins-codecs-

collectd.html .

5. WAV T 2850, 4 thubuser/logstash A5 :

dockerhost$ docker build -t hubuser/logstash .

6. P ATLogstash. JE&, FA1HEFE1514 145 Dockerfs EHIEN
Syslogiii [, EFERE T 2 B A IR NelasticlI 75 4% . H bR 44 FR
Helasticsearch, K JyH FHL41E 2 B C & P logstash.confHH it B N
Elasticsearch, Ff¥42U5 H B2
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dockerhost$ docker run --link elastic:elasticsearch -d \

-p 1514:1514/udp hubuser/logstash -f /etc/logstash.conf

7. BECEDockerfs =ML Sysloghk 55 & 2l Logstash 5 a5 » 1 AHEA
BeE, AT ERsysloghk kKA HE, tHEHETA MDockers]
ROk H E . 75 E %/ etc/rsyslog.d/100-logstash.conf, fIA
NN N

/etc/rsyslog.d/100-1logstash.conf, MIAMIFHNZ:

* * @dockerhost:1514

8. )5, HJASysloghk%s:

dockerhost$ systemctl restart rsyslog.service

WAVRAER T 1N EERARIEERELKR:, AR RIE A6 HIHE R
F|Logstash, fifii\H & &< B I EKibanal &K

1. BT e KIETHE -
dockerhost$ logger -t test 'message to elasticsearch'

2. Vil KibanafX # #ihttp://dockerhost. Kibana® 3K % & BRI\ R 5] #%
X, R TIEGME, #di“Create”$#4], FFURZE5l, KK
Fmo

pythontesting



Index Patterns

255 Mo default index pattern. You must select or create one to continue.

Configure an index pattern

Im order to use Kibana you must configure at least one index pattern. Index patterns are used to identify the Elasticeearch index
to run search and analytics against. They are also used to configure fialds,

™ index contains time-based events
Use event times to create index names

Index name or pattern

Patterns allow you to define dynamic index names using * as a wildcard. Exampile: logstash-*
logstash-*

Time-field name @ relresh fislds

Stimestamp j

3. vilAlhttp://dockerhost/#discover, 4% 2 HE H 58 A elasticsearch.
s B R 1 NI K& ] Syslogls &
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Discover

elasticasanch L=

(] =]

logstash-*

e

Selected Fields

TS

Available Figld

Time -

AUQUST

5

August 14th 2015, 1010100754 - August 14th 2015, 1002510754
Ttimestamp par 3D saeconds
e
message

l4ch 2015, 10:20:51.000 message to elasticsearch

1 hit

by 30 seconds

http://t.cn/RDIAJ5D

ELKEHAHIRZ H T HEZR WA A, 7] LA INLogstashid

-, 1 JERIYERE M Docker 2 28 A1 F ML H BRI H &
Elasticsearchfi & Fiiy K, wTCA#HATH R&,

PES Vi

https://www.elastic.co/guide.

1B 7] PLAE i Kibana

ZER. HZ2RTELKARRE R/ PAU; A a0~ Mk

pythontest
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K Docker A oy H &

WAERNTE T —ANEARANERNELKR, 7 LUK Docker H E55 Kk
F|H . fFDocker 1.7VAJE, JEMIMHERB) DA SCFE. EATH,
A THC & Dockerfg ENLE FH Syslogdkzl. BRIL), Docker [#]Syslog =
4 2= R fEDockerfs ML Sysloghlk 45, FNELE T 16 £ HLSyslogh%
K B RIELKAL, HATSAEELKAHE 2% 4 H b . BCE D B H A
N o

1. Docker5| ¥ 24 il i Debian  Jessie - HlSystemdfit & 5¢ 5. 5 HT
fEDockerfs EALHIZAT, i Systemd 3
4 /etc/systemd/system/docker.service.d/10-syslog.conf, {LASU1TF
FIr7s o

[Service]
ExecStart=
ExecStart=/usr/bin/docker daemon -H fd:// \

--log-driver=syslog

2. )4 Systemdfk5s, VIEHTHCE AR

dockerhost$ systemctl daemon-reload

3. /)&, HJ5Dockerg| .

dockerhost$ systemctl restart docker.service
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4. wAJiER), anRARE R L Docker 2% AT H EFERE, B LR AT
il Logstashid JE2% .

AL, AR b vy A 1R eyt #0383 Docker & #5 5% % FIELKAL ,
AT AT U — B SR AR e TAF 15 IR

dockerhost$ docker run --rm busybox echo message to elk

-

U

docker  runfiy &t FRAE A IS 4T & 4% ¥ H --log-driverfl--
log-opt=[1fr 2 ATIEII R & H &S i X L& I m] #HATIR Z IR
HI5 4% EHLTR

HATE LR IR S, W BN % A7 EElasticsearch™ . 17 |7 Kibanat/j 1]
sihttp://dockerhost, 2 CHE 1A “message to elk”, T Z HIAKIENITH
. WHEERER T KibanaH 145 % .

pythontesting



1 hit

Augusl 140h 2018, 1235284 028 - August 148 2008, 130744028 — by 30 secords

T

=

Slirmadlamp pir 0 et
.Y
Tiiveh o program FivA R g
=  August ldth 201%, 13:07:33.000 decker/cdsfazditdcia message to 2lk

Link ta /egstash-201%, 08, 14/ syl eq/ MIBgIOLSTAELE REErIg

Table 1508
&t | med tamp @ g M Avgust l4th 3015, 13:07:33. 000
Feprsion maml
id 5 8 [ AuBqZOLSTSELETEEErIg
_Tndex M logstash-Z01%.08.14
Lype 38 m sysled
facility @aam3
facility_label & & [ system
host o4 M Lr2.1F.42.1
Togsource B 8 [ deckerhast
Te G SR @ QO M message o elk
pid @ 8 [ 4459
priority @ 8 M 30
Progran & 8 M docker/cdeRaddfdcia
severity omQMmeE
sevarity_label & § M Informationa)
rimestanp &8 M aeg 14 04:07:3F
type @8 M sysleg

e B, m]RUE BRERIETE R, A S A OS T Syslog
(175 2. Docker Syslogikzh 15 B ER A Syslogid: BEAIIL 56 2% 73 1 Hsystem
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Flinformational. [FIt 2 4, B —MEF K E
~: docker/c469a2dfdc9a.

c469a2dfdc9a 71+ & J2 A1 2 AfbusyboxWHZ IR 451D BRIN 4%
PR E N: docker/<container-id> . T Z BT HIERIAJEREER AT
DL3E 1L A 8 --log-opt=[ 13 T >R SE I

L)

CRS

% 1 Syslog HISONC A H & KB4, Dockerid s FFHAH ) LA 7 7]
RORFEWH & . 25T HEWSIA & H A kel 2 i an
W 1ik:  https:/docs.docker.com/reference/logging

pythontesting



HAob W3 HE T &

A HAh J LA 7 R 0T 5838 > 3 T Docker ™ H B I 42 81 H 2284
A 2 N B RN Docker B gy, HABN Z WA LR H S R TT R
Blan 2 AR R, BCAEMIR & T REeE HEMRE—NT7T
[

FHAMITR, FAINZEE OO ATTR. B2, MXFedlm
RAEGEMER U, XA HIERERN . a1 M PR EAM R TR
L, WP H AT R

cAdvisor (http://github.com/google/cadvisor)
InfluxDB (http://influxdb.com)

Sensu (http://sensuapp.org)

Fluentd (http://www.fluentd.org/)

Graylog (http://www.graylog.org)

Splunk (http://www.splunk.com)

A%, B 4ERBAAIT AN 516 I & Az 47 Docker W I AMR 24
%5, BEUIFAEYES IEATH S5, i - BEEMHE TS, K
TR LESAE I EAT, XA BOR = 0 3 2 HUFE ALt Docker B
E.
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st n] PUERILAF B e 4280 H AR — R 2AE,  flinSysloghhl
collectd. M T HABA, FRATHEE F BB E EATHACEE LR 21 A1
HHRFe R EPF G B, W RAIRSIH 7 BEARTEN]:

* New Relic (http://www.newrelic.com)

» Datadog (http://www.datadoghq.com)

» Librato (http://www.librato.com)

» Elastic's Found (http://www.elastic.co/found)
» Treasure Data (http://www.treasuredata.com)

» Splunk Cloud (http://www.splunk.com)
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N

BAVHLAE FE A2 ULl R Fm] o5 1Al 5 1 4% Docker il 8 3E ¥ &
21 o FATHZE collectd M Graphite K i % Docker 75 25 25,  F-44 AN A
Dockerfag FHLM A &8 LI H EHES BIELKER LT 904 .

R T RRE AN, RnTE S N R B A A B AR
Graphite-webMIKibana o VF 3 A1 142 A€ il AL FIAGR B AN 3B, FF4etit 1
Xt Docker N HIRJZ R T . RNA 7iXEelays THEHMECR, JATA AT
LUKfDockeriz 47 FERE T-4E 7= R4t .

fE N —EA, BATRITIE M — s rE e, St — M Em I
NN FHRERE . AT Z RES 6 M 2 R GO BB EVE REAT N
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\;IED-J;

5 [ HER A

NTHRANH, WAGENSEERMAREE, PR REAEX T e
DockerZ s H RN GR M RIMIEFRELE. NHAAGHIRE T L2
ffih 77 . Dockerfs EHLA HUWINAE. ML, CPURIFEESETT LA
B MR LERE O, FAEHE LS H ORI, FARTTER
BEAT IR T35 SRS 2 L 2

Ak, AR A IE R RRI, tA] BL T g2 T IR B & U Docker v
FHRE I PR, H IR P 2 15 75 22350 38 B 2 Docker g EHLKY M H
AIRRE T, B ARG A N R B R E G . N AFEE CPU Docker
16 FHL. WRIATEREG =HE, BrT DU HIX L PPk & I = 72
AT AT LAy B FH FR A B 1) S

PN L ey 5o P e S v EAT W L, X R0 R 2 2% SR BE D AR R B
o ARG RIS AE A0 L3 IR A 3 05, AR AT m] RAFE R A 52
77 J T 2N G 2 e is #

EATES, FATSTR T [ .
A e SE HETC B Apache JMeter
A BRI TH P R SR £ %

o3 A N 1 e
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fic & Apache JMeter

Apache JMeter& H] T Web M H & FH B4R T H o B 1 52l
W, BRI E I SR AR 2 B, FIWLDAP. FTPARIZETCP
. HaReEMRG, ARt BN SR, TP T E
T F P SR5R 5 I Web N P2 AR IR 37 5 .

TR A BAT A Thag, w2 Bl sk M Hr e
IMeter > 7 A S 21 ] B A ) A& — &R A Dhg,  w) RLSLZI A T4
VERESS R o BIESCRHRZ 1T, WG el W2 E 25,
] LB A EAT.

B 2 anal {8 H Apache JMeter B B AR A LAAE 40 T W hik iR 3R 1S«
http://jmeter.apache.org.

EARTH, ATHEZE —MNH TSN A, JHUMES— BT
JMeter{d: GE MR ) L AEuk

H B — A Ta] B
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N TR T, AREBERATSHE AT EWebN H, N 2 A H
Unicorn (—~% H I Ruby M. k5545 ) #E 1, £ % T RubyJWebh.
F, HEEhEE R UNIX socketfE I MNginx & KK #E, X FRuby
IVASEEE Y AE | St g IR

FEARTTH, FATHRuby N #2E 7EFK ywebapp ) DockerfE F AL
Hh, AT HERE T B A% 79 758 E /A R Dockerfs EHLH, X
FEVERE AN I 42 Wi A 2 52 2N FH A 5

U A& #3E Ruby Web N FH H 25 1%
1. “EpiRack config.ru3CfF, HCERubyMN H:

app = proc do |env|

Math.sqrt rand
[200, {}, %w(hello world)]
end

run app

2. BN F{E NDocker 7 25 1 A

FROM ruby:2.2.3
RUN gem install unicorn
WORKDIR /app

COPY . /app

VOLUME /var/run/unicorn

pythontesting



CMD unicorn -1 /var/run/unicorn/unicorn.sock

3. ‘Epinginx.conffit B SCAF, BORRE E—2P R BUFTUNIX socketf
K1 K B Unicorn M IR SS;  1dxiG RIIFIRS, &
$ remote_addrfll $ response_time. J&Z2¥dE EAHTIX NS
£

events { }
http {
log_format unicorn ''$remote_addr [$time_local]''

"' ""$request"" $status''

"' $body_bytes_sent $request_time'';
access_log /var/log/nginx/access.log unicorn;
upstream app_server {

server unix:/var/run/unicorn/unicorn.sock;
}
server {

location / {

proxy_pass http://app_server;

4. ¥ 2 B A R FINginx iC B H 0 F Dockerfiled ]t i Docker s #5 :

FROM nginx:1.9.4

COPY nginx.conf /etc/nginx/nginx.conf
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5. 1#iddocker-compose.ymlf {25 25 2H & L SRt AT HE

web:
log_opt:

syslog-tag: nginx

build: ./nginx
ports:
- 80:80

volumes_from:
- app
app:

build: ./unicorn

ieJr, AEAURS BRI LU B0 R B s ity H 3454

806

_app

NEDNEREY

»

Name

# docker-compose.yml
¥ W nginx
| Dockerfile
# nginx.conf
¥ [ unicorn
" config.ru

" Dockerfile

EIRH - EDE

Kind

YAML document
Folder

Document
Configuration file
Folder

Document
Document

HLLE T iR B Docker g T4

pythontesting
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webapp$ docker-compose up -d

-

U

Docker Composese —MEMEZ RN TH, EidEYML
4 58 X ff)schemadtfiid Docker s #8 41{A] iz 47 LA N fina] i 422

Docker Compose X #fcurlbashzz3é 7%, EiFATHG#E 2358, G
LN

dockerhost$ curl -L https:// github.com/docker/compose/
releases/download/1.5.2/docker-compose- "uname -s - uname
-m”~ \

> /usr/local/bin/docker-compose

PATH 218 . FiDocker compose, WIHRAEIRAN Tk, A LAS I
1 R M4k: http:/docs.docker.com/compose-

e, T 2 e e 1 R

$ curl http://webapp.dev
hello world

g LA, T, BATRIEE 2 IMeter i £ 3L #ENI U T
R .
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27 5 JMeter
B ) 438 4748 A& F Apache JMeter 2. 134T MART . AT, FATE
TN EE T AR, DRI

1. AffEIMeter i 1) R %5 0
[f http://jmeter.apache.org/download_jmeter.cgi.

2. i%FPrapache-jmeter-2.13.tgz 145 T %K.
3. F#EGEE, I RGeS AT
$ tar -xzf apache-jmeter-2.13.tgz
4. F¥sbin H R IMASPATHHM B AL & -
$ export PATH=$PATH: pwd /apache-jmeter-2.13/bin
5. iz{TIMeter:

$ jmeter

JMeter UIFE IR s, BUE S I 3R ENHA T A .

-

S

V¥ &, Apache JMetersgJava [, 5fffr LI{E¥iJava Runtime
Environment % /> 7&1.6/k 4~ LA I .
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Ui EMac OSX, 1] LA# F{Homebrew 34T %2 .

$ brew install jmeter

N 2 IMeter AR G R, AT UAS L0 Mk

http://jmeter.apache.org/usermanual/get-started.html

808 Apache JMeter (2.13 r1665067)
@@l M ®e X0 [+]=]%[p]r @0 "% % % o d et
!«,tPi.n |
% WorkBench Test Plan

Name: Test Plan
Comments

User Defined Variables

Name Value

Detail Add Add from Clipboard Delete Up Down

Run Thread Groups consecutively (i.e. run groups one at a time)
Run tearDown Thread Groups after shutdown of main threads
Functional Test Mode (i.e. save Response Data and Sampler Data)
Selecting Functional Test Mode may adversely affect performance.
Add directory or jar to classpath Browse.. Delete Clear

Library
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Ly

= PR BE A E

AR RS R R R AR I 1A . Apache JMeter t b 45T 38 U
—R, BADACLEE S50, AE v, AT A A an ks 1l @A
VAR/EE

Nz AT A 1 2
AT P A AR 2
FH P RTSE FH 22 8] ey 228 5.2
WXL FBTF 45, AT AR e AT A% B sond B FH 0 755K

FER— TR N A, AT T —1~WebM H, 25 H FiE KR
[B]“hello  world”. *fTWebMH, FRATT— Mg B 5 0o A It 5 A wa) 97 I5F (]
T EEWREA 2/ H P AT LLFE B R “hello world”; Wi S A U] A2
% P AE I B “hello world” B 4545 [ i) [A]

AR, FRAME ) Apache IMeterd: it — P IEAC I AEFEUE, SR )5 13 1)
IXANFEEAN SE 45 i) W4 T B S AT W46 90, SR Ja v R gt AT
VAL, AFIRATIOT N A E AR TR

£ IMeter 4= 3R 1 &)

Apache JMeterH i 14 BE I AT A2 8k M TH X)) Ctest plan) SRHHA
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1, — I RIIA T IMeter Z45 ) — R AU ME,  B4n1a B AE
Ko PPN IR, AR EE TR, HEX
EARMIREE Y -

NN HRIPRIcR, FEAR LR FREAHE, AE N
AT, AEFT I HISCASE G R EMAR GER . NEPIREZ
FEMAL TR H A T Thread Group.

Threads (Users)
Test Fragment
Config Element
Timer

Thread Group |
setUp Thread Group
tearDown Thread Group

Paste HW
Reset Gui

T YT YA

NHEF AP BRI R T A G5 B ATAR ZE A It K-

1. B, HEA4“test plan” y*“Unicorn Capacity”, .ii“test plan”JtC
7, VAT EEAT .

2. f£Unicorn CapacityMiXitXl, @l#Ethread group, FFH x4 N
Application Users. FATACE tthread group®E b FRLFE K%
10,000/M 3K -

— Number of Threads: 1
— Ramp-up Period: 0 seconds

— Loop Count: 120,000 times
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...\‘Q
24z BT RIS, K Loop Countid BAHE—L2H = M. &

fITAT BAAN10,000, HFE10FFUG. X FENR N (]2 1R4H, A LA Z)
RN, 5N G, AT PUR AR IR e S,

3. fE“Application Users" thread group [F#sil“Sampler, HTTP
Request”, “ERREIEAIIENR. BCEUT:

— Name: Go to http://webapp/

— Server Name: webapp

4. BJr, TEWTLRFEPE . £“Unicron Capacity” R s I1— Mt
Wr 2%, ¥#shn“Simple Data Writer”, fiy4 N“Save Result”. W&
A4 Hresult jtR ORAF T BRI ZE 5 . FRATT 43 A 1tk e 5 SRt
T B 4

BUAEFRATAE B T FEARM 1%,  7Ehttp://webapp//=4E T 120,000
HTTPIFEK, M TR 2 s /A7 Bllresult jol ST, a0 B PR
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Blal ™ L 00 =%k @6 % %% oot EH

L ; Umicorn Capacity s B
v [ Appiication Users Simple Data Writer
P Cres b " .
Pl Ll Name: |Save Results
= ENIIE

T workBench Comments:
Wirite results to file / Read from file

Filename | resultjtl Bromwie... Log/Display Only Errors Successes Configure

LS AT PEREII 1o 7E“Run” 5 i I £ “Start” WO 4634471t
e TFRISATI,  StartdZ AR KB AS ol 04T, PATER)E, J4HIE
B A

PATTEREMNRSE R — T IRATRE 0 A A7 i A result LA 1 A

IMeter MR tH A S AR T AT AL, BR T AT 2
bb, ICHRZ AT AT IEIER . WG RMphds. mFHEL
g, ATRAZ ANk R

http://jmeter.apache.org/usermanual/component_reference.html.
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a3 AT 32 T ) 4 5 R

ARTTEA DRI T ZAENR SR, L€ 120,000/ 3K /2 Ui e 52
R A S Web B FH PEREFEHERT,  FRATT— O P S8 SIS 1R B

I R B AL 45 /b AR 2
IS A 5 R 1 W B [ 2 % 0 2

X PR Web ' BEBUHEAR 2 52 B4 e sl S IRk 55 (g2 . i, /b
HIPHEREFIN 2 5350, W A BEORE e AT SR st oz H Fég i
EAEAR? BATTLRENS RGCPU. NAEFIMZEXT R, ATk
TERGHIAE

¥ 2 TMeteria 1T 45 1

IMeterH A JLAMiWTr a8 TR AE GBI IR 17, H63E TE v R
iﬁi‘zlﬂﬁlﬁ%#ﬁﬁﬁﬁ 1E|%UIP‘THT@lﬁi&@%%ﬁﬂﬁ%éfiﬁﬁﬂ’]iﬁ‘f

, B, IS AT R T DIRE S o AEAT Y, FRATTHE A BT il
mﬂaﬂ, 34T Mresult.jio HH 3RS F1 503G, BB IMeter i #8 7o & HIE A

B RATT B A AN TR, R Analyze Results, A7
PR A TR PRI TN 8s oK. 25, BRmE&Ma] LH T 287
M BE 45 B T Meter (i T % .
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PEE

X F 58—k, AT H Summary Report{iiFr s, BbAiiir 28 m]
RN A . PEREVEINNE R N B ] CLACEE 2 /D IRE 5

fr

LR EAR, FEMTU NP,

S

AT 48 5, £ “Filename” 3 H i Aresult.jtl, HAHFRATZATE
RSB o 1 T B B A A R 2R T 120,000 HTTPIE KA IA AT
http//webapp, it & NREFP746.71K5 K

Summary Report
Mame: |Summarny Report

Comments:

Write results to file / Read from file

Filename |resultjtl Browse... Log/Display Only: Errars Successas Configure
Label # Samples Average Min Max 5ud. Dev, Error % Throughput KBfseg Avg. Bytes
Go o hp. .. 120000 1 o 411 2. 44 D.00% F46.7[5ec 120.28 164.9
TOTAL 120000 1 ] 411 2.44 0D.00% 746.7[sec 120.28 164.9

HATE A LU B A B WTRE%E Graph  Resultsfil T #5148 4k . £
Analyze ResultsMiitXl o5 A R4 N “Throughput over time” Ity
a5 o IR A A “Throughput” S EHEM AR L (522 DL HAl A &) .
BI85, B REBARATFresult jiill i 4s 8. FHRESKERT
A I A AR i S I TR T AR A ) -
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Craph Results
Mame: Throughput over time

Comments

Write results to file [ Read from file

Filename | result.jtl Browse... Log/Display Only: Errors SuCCcesses Configure
GCraphs 1o Display Data Average Median Deviation (¥ Throughput
2 ms

_'/"”"_—’
‘/’_’J‘/‘

/
0 ms
Mo of Samples 120000 Latest Sample 1 Average 1
Dreviation 2 Throughput 44,801.195/minute Median 1

IEAEATIE LA RN, BEE IMeterft HLAFE M A BTN

http://t.cn/RDIAJS5D

(warm-up) , FHEHG EFHR®E. (EREENRGgSET, FHER
EAE— N Wi % thread group | Jloop count, 7 LA IR (8]
KKRe 5 .

XFE, fFSummary Report i~ 7 M B 45 R 8l 2 5li/b 2 — 8.

T ELER S, Graph Resultsfit W S AERTAGAT Jm 2 A B S8 A2 Hicdfs £

]

o

31

Q

WELE, RN, WA B LR, AT R
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[RIRL AL R !

) ' e 2 1] ]

TN FRATVBG R 48 A2 e BB [B] (response  time) o M) W)
) & 7= IMeter 22U 21 B2 FH W N JiT 75 2258 A7 OIS TR) o AR P A 5 AT DL
Ny B RN LB T P25 s 78 3 0 A B[R] CR IS fige TR AN e
1 tnJavaScripti B 2= yH FERT (6], (HAEX T IRATHISLE], XML % 2
W REHRD .

BLE N B B2 E], 75 28 F Response Time Graphfiibr 2. #E47
VI E I, T LB A BE 1 5002280, 2B AE500 22 F0 1) e T 38
103k Blresult.jtl o 78R B, 0] LLE BN FE 7 e B[R] K 22 2 7E K
2112H8D:

Response Time Graph

Milliseconds
Y] N

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

.—|.—|..-|.-.—r.—-.—-.—-.—-.—-.—-.—-nn.—-H.—-.—-nnnnHHH.—-nnnnHH

® Go 1o http:) \webapp/

IR E S AN NI TR], w] DURE TR RR RN 1= Ab . TR,
KR ZHIRTE], Oy IMeter (TUTR R B 2 5. A K21
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FEASIT, IMeter AT e A i5t, DOV BRATIO AR R B4 2 9% I WA R o
BAEIE . ARIFMEEG T, BATHEE i WS RA T RSt 3K
AL T — TS LR 9

7f GraphiteflKibana+ Ml %2 4 ¢

B, AT TAESCKIH T, JavaAReib B HIMeter T ULE 7~
[11120,000 4048 o 9 7RI AN ], 22 1 e B2 ) R BN, BT DA
DHRE, Bl A DR ESR, BARIRATET A ARARE S O B
Blo AL, ARRATEELHEE M, XX TEEENHE MR N
REZE, iz, WNCKWE THEF4ETELNRERS.

RN

FEAT R, AT IR 3 A0 H 35 R St E £ PR ymonitoring [
Dockerfg EALH . &84T B H & A8 FIDockerfs & HlwebappH, HCE
A collectdMIRsyslog, ‘EA141 57K S A /< 1% F|monitoring..

IO AT A 14 B AL AT TRAT TR 2 () Nginx B B 1S ? AriENginx 75 45
= A2 57 18] H B Dockergk B, A SR FRATA% FH PR 2S48 A [R] R 1)
DockersFH AL B, X 4L H B FHAH A HRsysloghk 953K BL . Syslog H
E oW Kk F|Logstash  SyslogWtZE#%, f7hii{EElasticsearch, %A J51#H
Kibana B AL DI RE BB N H W SR J1. T B Bz 8950 Al g i@ v 2
Elasticsearch &R #0215 i) H B804 11 :
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¥ i mui-brachats

FATH AT LLAEKibanaH ) H S FH e 82 8] o 1 5 7 22 3R &
Logstash, MR R i) H &R SR . Sgr 4z 4
logstash.conf 3, I Agrok{} i yE#s, ALUIHR:

input {
syslog {
port => 1514

type => syslog

}

filter {
if [program] == ""docker/nginx"" {
grok {
patterns_dir => [""/etc/logstash/patterns""]
match => {

""message"" => ""%{NGINXACCESS}""
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}
}
output {
elasticsearch {
host => ""elasticsearch""
}
}

-

U

Logstash )i Ji8 & 4 1 FH 248 7 1R A7k 2| Elasticsearch i i &
i, BRI BE AL NISONKE I & SOREE, LMET /528
HT. B Z KT Logstashid €A HIFE 5 S, AT ANGD N M AE3R
15: https://www.elastic.co/guide/en/logstash/current/ filter-

plugins.html.

grok{ }id i€ 28 i X NGINX ACCESSHE : 4 #f JyPatterns S04, H:
NS0T s

REQUESTPATH \""%{WORD:method} %{URIPATHPARAM} HTTP.*\""
HTTPREQUEST %{REQUESTPATH} %{NUMBER:response_code}
WEBMETRICS %{NUMBER:bytes_sent:int} %{NUMBER:response_time:f
NGINXSOURCE %{IP:client} \[%{HTTPDATE:requested_at}\]
NGINXACCESS %{NGINXSOURCE} %{HTTPREQUEST} %{WEBMETRICS}

pythontesting



wJa, WERAEF IR ER, B A Bhubuser/logstash  Docker#
8. LB HiDockerfile, fLALUNT Fios:

FROM logstash:1.5.3

ADD logstash.conf /etc/logstash.conf

ADD patterns /etc/logstash/patterns/nginx
EXPOSE 1514/udp

EXPOSE 25826/udp

PAEFRATTA] LM Nginx v 7] H 25 A F e . if E],  A] PL7EKibanaH
fo X se B PE i ok . T B3 /2 Kibana P & 7 R4 A0~ 250 87 B) 18] 1 718
1

Response Time

@timestamp ,'J -: : ” .‘H‘ "'~Ji| :Ii ‘ : I1
Interval ‘| ' ¥

Second L]

| JSON Input ©®

¥ Add sub-buckets

FANA] LA R B 45 R 2, Dockerfii - Hlwebapp X A [F] 4 B & v
RIE I B & . B4, A LAEEE Web B X Dockerfs EHLCPURITE #E
5. AR LLE A graphite-web{X K%, [H Hwebapp.cpu-0.cpu-* (HE

[

—
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Kkcpu-idleZi#l) HIEE . "TPLEH, Dockerfd EHLCPULEIN B K & 15 K
I FEIA F]100%, W1 K EFTR.

http:/iwebapp/ CPU

100.0

80.0

&0.0

40.0

20.0

o=

03:00 03:01 0302 003 03:04 005 03:06
B cpu-interrupt [l cpu-nice B cpu-softirg B cpu-steal B cpu-system [[] cpu-usar
B cpu-weait

Wr] P R T N A ot R GRS AEHTTPIE R K /) T IR
Bl mEZERGE, FATATLMEH XSG, R0 i web M H 5 EAT
LA R AR o

L)

&
s

Apache JMeter 2.135Z WA, BFE—NEEMTE, <K
IMeterZ S 21 B30 L R IR BIAMBR S m e BN, 30RF
Graphite wire P}l A DA X AN SCRPRE: R 2R AE 20 Ak B S 4 &
4% 4 () Graphite b 5 22 HEAT 70 Afr o BE 2250045 W LS LA ]

Hk: http:/jmeter.apache.org/usermanual/realtime-results.html .
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e TR

WAE, FAICLH T4 Apache IMeter 1A= SRR A0 43 i ik v 45
REVFEARTARR . A7 HA—SH0n] DUAEE, X —77, RATEHH
MR THLY, KB FE Docker W T FR fill 72 96 B .

Yl

BRI S Eloop  count. HYHNTE 2 I i K AT LAHIR
117 N SO M AR L o X 2 BN BE SR HE ARG BE, (R D WA 283
FANEAFR A (BRARRF R e HERR 1Ml RENE D #R ] BERZ M BATTK I
o

RN ER 2% 2 IR E, THGEERBI AWM EIEA E U
MDockerM. H . @14, MIRATHIE — o0 g B A= A 2 DB
PUES P AT N, R AR 200018, N T 3 inTMeterf= A= 1)
J£77, BILAE nthread groupH MIZFEE S, X< INIMeter B IR A Al Y
FRIGKREE . WRABBA G P&, ] LU ramp-upff B A2
K—Lk,

Q

A A AR = A K P U], B] AR B ramp-uph [A]280, 1X
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FERT R ZAESLZITT 06 TAE . B E AR ARAT v,  Hinfs e
BE RO I —ANIEAE, ] LA{% A Stepping Thread Group i .

X PR EEFP 100X U7 )37 5%, ] LA Timer st R 35 il 47 T 26 1%
FEAER . N T BRIAEE, WTLAM$H Constant  Throughput Timer, Ut
Z4 i IMeter H 3] PR il Web N H () & IH: &

SEEE A BRI R R A GE R Apache JMeterfR g 45 e >k, {H &
A A T] H P4 n] DR fa] Bt = A ff gk, N FHEAT R . Apache
JMeter | HH & R A4 A9 P HE 40 . http:/jmeter-plugins.org.

&84T A0 2t

RS RS HR, BRKRGERIFBAZN . FATA LU EIMeter
B2 A4210,000M5 K, ERARATREAE UL, ONILIR A 2] 1 ATk
PR . FATTHE L — N IMeterfik 55 a3l 13 FIMetery 4= 79 A1 20K
o AT EIIRE M, B9 R] Bz s = 2 s 1 e D RSP
X T A R B ANFIE S AT BARA o oAl 2 T4 e i 3R 4 55
RA A, wf VLR P AT 5 253t 1) AT ] i Docker B2 H

AT N A K IMeter BB E 2 & A g5 A% b, B A Uk REFE HE
YUEE

1. B4, fU&hubuser/jmeterffJDockerfile:

FROM java:8u66-jre
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# Download URL for JMeter

RUN curl http://www.apache.org/dist/jmeter/binaries/apac
jmeter-2.13.tgz | tar xz

WORKDIR /apache-jmeter-2.13

EXPOSE 1099
EXPOSE 1100

ENTRYPOINT ["./bin/jmeter", "-j", "/dev/stdout", "-s", \

"-Dserver_port=1099", "-Jserver.rmi.localpor

2. HIR, #EEWEHER AR, 12 &6 Dockerfs £HL
P =ML A4 BE TP . A58 B P P Docker £ 4L1: dockerhostl
Fldockerhost2:

3. fEDokcerF Ml FigiTIMeter, B NFF— G AW T iy

dockerhost1l$ docker run -p 1099:1099 -p 1100:11600 \
hubuser/jmeter -Djava.rmi.server.hostname=docke
dockerhost2$ docker run -p 1099:1099 -p 1100:11600 \

hubuser/jmeter -Djava.rmi.server.hostname=docke
4. iBf7IMeter? v, ZEHIMeter iR 55 Vi :
$ jmeter -Jremote_hosts=dockerhostl, dockerhost2

BB L IMeterSe it Jm, 8470 A AR VER, AT AR 2RE L
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E5E T & IMeter ik 55 # ERIZAREE. AT LT AOIITRI
JMeter 't fE R 1HE 277 2£240,000 M5 K, FATEARIE IR E TR B S
o wi LA St R AT DA 3 A P HEAT I AR A

B Ja, IR AENRERE, MRunsEH b % Remote Start
All, dockerhostl#ldockerhost2 F i1t Xl e X HJIMeter ik 55 & KL %
MNEEFEH . MNginx P15 i) H E A 0] LU BIA FE R IFEIIPHLEE, W R
Frw:

172.16.132.216 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2
172.16.132.187 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2
172.16.132.216 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2
172.16.132.187 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2
172.16.132.216 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2
172.16.132.187 [14/Sep/2015:16:...] ""GET / HTTP/1.1"" 200 2

-

52 KT o0 A A FE A A R0 R AT EAAAR R M ESRAS

http://jmeter.apache.org/usermanual/remote-test.html .
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At RE R ME T A

HA S e R ENR TR AT LS 40 Bk

« Apache Bench : http://httpd.apache.org/docs/2.4/en/programs/
ab.html

« HP Lab's Httperf: http://www.hpl.hp.com/research/linux/httperf

« Siege: https://www.joedog.org/siege-home
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N

AT, FAIEE T PFDocker S H B M RE 3L #E . 8 FH Apache
IMetertl 2B 4ZR L B N IRIE RS, A Lot A ES s NS AT N, 7]
FENFRATEANI N A Re ) EIR, T DUH T R Z A Fe

R, FATS TR IR RE 77K 9 & SR I 11 a8 25y iy
1] 7L
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6 HiEIyH

T AU A Docker N, S RE R MEREMA. AT — A
AR R EROR, ATCL T RN IRE 1. FEA AR K, Dockerh
FH PRI IXANEE )1 EIR . BANEER VA T Docker W FH AN BE Ab 2
2GR, AL A YRR ? Brbh, N 7RSS AWK K,
TN Z K3 EEDocker M H

FEARFEF, FATKE RT3 EDocker N A, AT & s . FH 114
REBERE ST BRATTRs i S a1 2 A FWebdr™ J I HI 28 A4 ) <
PRAHAT . I A 2K T 2 K Dockerfd ENLEEREAIANE N _E .
AEAE LU A%

£ Dockerfi FALERE
158 FH Nginx KA 67 2535 1y
7KF¥ EDocker N H

ik FH A e 5 s S I AT HIL X AR
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25 Docker s ENLERE

TN Docker FIREAT T B, E S B — R ST AR AR . FEBAT
FIZRH R, & EES — P Dockerfd AR, EHAHE AN .
— MR R R T7 2 S A B T RORZE N AL A A, AT
LLZ 235 T 9 4

WS I Dockerfs FAVERZ )5, wirl IHESIBITNH T AT
i, BTSSP R — R H A NodeJSN A, NP A1z N FH & Wiz 47
i

ZWeb FH 7 — MR /N NodeI S Fapp.js. A T 5 i M 44 B
e AT AR, FRANTSITE— R HEEE, RRPHIZNHZE
ATTEME— & Dockerfg FEHL LA app.js AR DL AHS:

var http = require('http');

var server = http.createServer(function (request, response)
response.writeHead (200, {"Content-Type": "text/plain"});
var version = "1.0.0";
var log = {};
log.header = 'mywebapp';
log.name = process.env.HOSTNAME;
log.version = version; console.log(JSON.stringify(log));

response.end(version + " Hello World "+ process.env.HOSTN

1)
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server.listen(8000);

N T ERE IR LGN FHACAS, FRATTE I LT ) Dockerfile, HVEFTALEY
—“/Docker# {4 hubuser/app:1.0.0:

FROM node:4.0.0

COPY app.js /app/app.js
EXPOSE 8000

CMD ["node", "/app/app.js"]

PATT LR Dockergi (4 B ZE B 2, I & 4f #Docker HubH . IXF¥
—K, AV TR E S E . MHL N Ess, HFRml
Docker Hub:

dockerhost$ docker build -t hubuser/app:1.0.0 .
dockerhost$ docker push hubuser/app:1.0.0

WE—8, T2 N HEE 2 = DA FEDockerfs F 4L
I~: greenhost00. greenhostO1fllgreenhost02. 3 F|EE 67 FALLE,
TEL T A%

greenhost00$ docker run -d -p 8000:8000 hubuser/app:1.0.0
greenhost01$ docker run -d -p 8000:8000 hubuser/app:1.0.0
greenhost02$ docker run -d -p 8000:8000 hubuser/app:1.0.0
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-if%:;:z>
BUFHITTR 2, AT BLS — A Chef
H

cookbookK 3 3& Docker)™.
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i

Nginx A A G 235 187

WAE, C&H T A "Dockerh il A G R &, SR G FATE
& MBI d . FEARTTH, BRATSTENANgink, B — AT
. R AR EPEREIWeb RS 2% . JEH KU, Nginx ] DA F1E &
I AREE, SRIGRFE KB ZAWebN A, HLUnFATHT T S K NodeJSH.H .
HED Docker S FH It B W Nginx 1) & ACEE H 9k, Nginx it vl LUK
KA BIREA R E

4

1EEZ i # i ae i, FRAT1 S 1EDockerfs -EAldockerhost [
Nginx  DockerZ#y. #E 5EMJE, Nginxih 46 7] Llgreenhost* H Sk )
Dockerfg F LT K i & .

DL & Nginx ) — L@ AL E . XL E AN JG, Nginxes 7] Z |
& B Docker . Hth i K& .. #1ZAC & PR A7 £ dockerhost F 1
f*]/root/nginx.conf+ :

events { }

http {
upstream app_server {
server greenhost00:8000;
server greenhost01:8000;
server greenhost02:8000;

}

server {
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location / {

proxy_pass http://app_server;

A ERINginxBC B FEEA S T 2554845, BRI S HMNME
o AR LA Fupstream¥is 2K & XN . fEZN A, 6
Hiserverfs %€ L H RS 28 . B A i IRk 55 a8 18 € XN
<hostname-or-ip>:<port> iX Fji#% =X,

L)

CRS

ETHR B84 AT AZ 25 PL R P E:

. upstream—

http://nginx.org/en/docs/http/ngx_http_upstream_module.htm

. server—

http://nginx.org/en/docs/http/ngx_http_upstream_module.htm

. proxy_pass—

http://nginx.org/en/docs/http/ngx_http_proxy_module.html#p

B2 QIR AR S AR AL, AT BT )

http://nginx.org/en/docs/beginners_guide.html#conf_structure.
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FATIAE O LSS I T nginx.conf X4, 1] DL ZAC & O35 2
Nginx & 284 T 7] LLfEdockerhost FHL_FizfTPA R4

dockerhost$ docker run -p 80:80 -d --name=balancer \

- -volume=/root/nginx.conf:/etc/nginx/nginx.conf:ro

FA T wWeb B AT PLiE i http:/dockerhost iy 7]« BF 551 SR & 2> #f %
H1 % hubuser/webapp:1.0.0%5 25 1B HF R H i — A

N T HAIRATIAE, AT Ll i KibanaR foR = A EAL R E )
flie e, AVTE LV RN RE. o] DUEH S5 & A4
IMeterill iAHEZE . D9 1 ARG, B ] AR (RIS AT 2RACL 1 T R 2
K= AR

$ while true; do curl http://dockerhost && sleep 0.1; done
.0.0 Hello World 56547aceb063
Hello World af272c6968f0
Hello World 7791edeefb8c
Hello World 56547aceb063
Hello World af272c6968f0
Hello World 7791edeefb8c
Hello World 56547aceb063
Hello World af272c6968f0

B R B R R B R R R
© © © © © © © ©
© © © © © © © ©

Hello World 7791edeefb8c

BZ—F, {ERTIHESRI MY, FATE$SHOSTNAMET] E1 3
HTTPW R . 722 BTRIE]F B, N 2 2 7RDocker 5 2 ) EHL4 . 7
B, EERIANIEIL T, DockerAF#s SR A DRI AEENENL . M
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M B e T AR, BRATIS R 7 =S [F) A AR R R

AR BAT PSR L H ARS8, FATR] LS Kibanak B4 mJ

MALH R £ N B, BATAT LA AR BB Dockerfid EHLIR B
M 25 H

Load Distribastion ]

Legand O

& greenhos10d
@ greenhosil
® greenhosil?2

0836 08:38 (-] D42 DB 44 DE:4E D848 0850 D52
gtimestamp per minute

M EBERT LU, S Nginx ) 29373 i 21 1 =->Dockerfi F 4L
_I: greenhost00. greenhostO1F1greenhost02 .

-."Q
?'jTﬁKibanaEﬁﬁﬂﬁ—f?)”uWﬁB%i_ﬁ, FHHEPrCDockery 2%, It

ftLogstash i JEIX 26 H BT, A48 B AT T IR Hi 4 Elasticsearch
AEFE. SBRRINR

B, ATEMRAE %%Docker@%ﬁﬂﬂiﬁﬁ syslog-tagit i, 1X 7]
DIfiLogstash 5 25 7 id A s H & 1817 BL M4
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greenhost01$ docker run -d -p 8000:8000 \
--log-driver syslog \
--log-opt syslogtag=webapp \
hubuser/app:1.0.0

XFE—2K, Logstash# < U RFR1C T docker/webapphy 2 ) 75 7
E. ARG, FAT{EElasticsearch 1§ F Logstashid & 2% EE%?E/%‘ s

Y

P
filter {
if [program] == "docker/webapp" {
json {
source => "message"
¥
¥
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K9 fEDocker . F

WUE, 8= fiDockerld AL LI SR IFAAIRT. IAEATRRATEE
SERONginx GBI HT 2, 4 BIAIPERE S & T WE, I ROk # RS T 2
W %R PR R OIS, B 2 ) ok
Gt GRS S BT BRI B, KT R R AR
R RE /T L (6T

RUONERATHI RN H Q2 Tt 1, P LOKF3 e A 2 AR fiaj 2
[K1o LA B LA 20 SR G ] 2 v 2 8 70 ) S8 78 AR

1. ¥ 5Dockerfa F ALt AH [F] 1) LAk e B K 61 2 i Dockerfs 3=
Bl AT, FATREAIE M & ¥ Dockerfd EHL, 73714
f greenhost03f1greenhost04 .

2. fEHriDockerfs LA EHE N FEH 52 AUAH AR 654 -

greenhost03$ docker run -d -p 8000:8000 hubuser/app:1.0.0
greenhost04$ docker run -d -p 8000:8000 hubuser/app:1.0.0

3. &k, T HCHTI N RS 4 O e & i oEREE 7. B
1, BATFHEREAIRINEINginx A2 H . 5
Hr/root/nginx.conf 3 A, K EA TN Eupstream ik 55 5 it - -

events { }

http {
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upstream app_server {
server greenhost00:8000;
server greenhost01:8000;
server greenhost02:8000;
server greenhost03:8000;
server greenhost04:8000;

}

server {
location / {

proxy_pass http://app_server;

4. wJa, BATFE M Nginx FH#FE KIZHUP  UNIX{E'%5, SKiBH
Nginx 725 28 BT IN# A B SCF . A3 DLUR a2 ok R i% BN #E

ju

ES

dockerhost$ docker kill -s HUP balancer

-

KT afalff FHUNIXAE 5 k%1 Nginx, 1§2%:

http://nginx.org/en/docs/control.html
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HAE, AT 58/ T KPP EDocker N, kA1 H-{# FKibana
AL T HORM R — R . FRIER T E R AR5 6
Dockerfg FHL AT

Load Distribution F X
Legend ©
@ greenhosiig
@ greenhosi0d
@ greenhosidl
@ greanhost0d
@ greenhosiOd

Count

1028 10628 10230 10:31 1032 10233 1034 1035 10:36 10:37 10:38 10:30 10:40 1041 142

Etimestamp per minute

M EEFRT A, NginxE#H )5, EH i RE > K251
Docker&F#s . fEIZ Hi, S P DockerF#<HW =172 —HiniE, W
TEREANDocker S N I 53 2 — I E .

AL E

i BRI B RIS 73— AN FAL, w2 al e RN . f%
gi b, IadE TR G B2 R LN B BE S B T R S AL 7 M85 v 1) B
He 2810, imEADIENHZ i ade el e tas, 3ATRBIA X
— e TEARTIH, FATEE Fblue-greeniill & i A Sk 2245 AL 5 b
H.
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H AT, DockerZ #sittthubuser/app:1.0.08¢#x Ngreenfs EHLHL, KN
‘B IEAEREICKR B Nginx 7 28035 i 28 iiE K« BRATTKE 58 35 5 1O B FH 562 N
Docker#s #3 7B hubuser/app: 2.0.0.

15 H CL R 20 98 58 15 58 -
1. B3N Fapp.jst HI A5

var http = require('http');

var server = http.createServer(function (request, respon
response.writeHead (200, {"Content-Type": "text/plain"}
var version = "2.0.0";
var log = {};
log.header = 'mywebapp';
log.name = process.env.HOSTNAME;
log.version = version;
console.log(JSON.stringify(log));

response.end(version + " Hello World "+ process.env.H

1)

server.listen(8000);

2. EHEFH T NHNEZ G, AT EAES — A HThA K Docker$:
% hubuser/app:2.0.0, & i Z|Docker Hub L :

dockerhost$ docker build -t hubuser/app:2.0.0 .

dockerhost$ docker push hubuser/app:2.0.0
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3. ARG, FEWHSDockerfd EHLIE, 75
F&bluehost01. bluehost02f1bluehost03, ] LALE = He kv A 61
i, WA DA SEYBAE . IX AN EREFR NDockerfid F AL
fhiblue.

4. HJa, WAVTEMHEAHUL a4, E8AE ENLEEE B
Docker/™. H :

bluehost00$ docker run -d -p 8000:8000 hubuser/app:2.0.0
bluehost01$ docker run -d -p 8000:8000 hubuser/app:2.0.0
bluehost02$ docker run -d -p 8000:8000 hubuser/app:2.0.0

Dockerfi EHLblue LA HER LT . BARE D& L&istT, HMA
HIERERH PR E. dh, 5 M PR E S AN H 2§, F-ATAT
DAKHIEA SEREAT AT S, L andi AT ks (preflight checks) At

ERiIADockerfg F Hlithbluen] LIEH TAEZ 5, #e] LUK ES
[r]blue 1 - FATTA] LAMR 75 {8 75 BiL & S /root/nginx.conf B 75 fbluefs 3=
Ml Blserverd| & B, Mi7KF4 fEDockerfs T AL .

events { }

http {
upstream app_server {
server greenhost00:8000;
server greenhost01:8000;
server greenhost02:8000;

server greenhost03:8000;
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server greenhost04:8000;
server bluehost00:8000;
server bluehost01:8000;
server bluehost02:8000;
}
server {
location / {

proxy_pass http://app_server;

}

BT LN 4 KIEHUPE 5, REIN#ENginx 13228, #os L
A E

dockerhost$ docker kill -s HUP balancer

I, Nginx<s i & [F] N & 4 Docker M. FH 1) 2E bt A<
(hubuser/app:1.0.0) Fi#rf A Chubuser/app:2.0.0) o [ AT R A B H
RIS E, A CAIRATTAT PS8 i AT A N 2 5
PO TAE . WA REIER TAE, 7T LAUMERDockerfs ALt A (]

bluehost*F L, MINginx EH KILHUP(E 5, MMz h=lE.

SR, AR SR F AN R 1, B4 mta] LU A 235
Ay B SRR, 2 A M R 22 AR i Docker A o FRATT 75 EE ML B L
/root/nginx.confH, MR FTA K greenhost* Al 55 28

http {
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upstream app_server {
server bluehost00:8000;
server bluehost01:8000;
server bluehost02:8000;

}

server {
location / {

proxy_pass http://app_server;

WAE, FATHEF IR Nginx K iEHUP/E 5, 5t AT LL5E B E A ALER
. ILiF, Dockerfi EHLitbluets A& E N H Fra M A P~ R i .
6, Dockerfs EHLitiblueZ % | #7 HDockerfi F- Alitgreen. N T WL 5%
P, BATAT LLIEFEM B 22 B Docker s F Hlitkgreen.

SE#E [¥)blue-greeni#s & it #£ 1] LA Kibana (1) ] A8 A0 B K i 4 -
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Deployment ; u

Legand O
® 1.0.0

& 200

EE, f£EEP, BMEEER SRS, M RERERH PR E.
TER B AT, B M s 2 25N 1L0.0ARA RN H b 7EBOE
Dockerfg FHlitiblue J5, 3/8MIMEHLIM2.0.0MAKNH . &fE, &
TR T 22 FIDocker s =MLt green i 24 45 s, A B N FH i f 4 B9 7]
2.0.0fRAHI R L

B %2 % T blue-greenif & A HAN R ) TAEH LR AT FAR, A LAZ
% Jez Humblef1Dave Farley%s 5 It Continuous Delivery— 15, XA
5] L7Ehttp://continuousdelivery.com - #£31
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HoAth 57 28 23 i

FAh T HAR R DA 9N B sy es . A # L AR T Nginx,
fEHAMBBCE S . FATTRT LURIA B SR EINEE R E. AR TA
FHAC B S A AE SNSRI 2, EhRedis  etcd AT — 55 $0 B3 /2
BI85 =B A BB B . B Nginx 2 {7 Hor—
EeTiRe. A —SIHEIUE, DS =J7 B 7 P R Nginx .

DLN F1 3% r 10 47 28 Yo 4 1 mT DAAERRAT] 10 2244 w1 8 Bl Docker %
iy

Redx(https://github.com/rstudio/redx)
HAProxy (http://www.haproxy.org)

Apache HTTP Server (http://httpd.apache.org)
Vulcand (http://vulcand.github.io/)

CloudFoundry's GoRouter
(https://github.com/cloudfoundry/gorouter)

dotCloud's Hipache (https://github.com/hipache/hipache)

RIS, A —Se B T A S i as,  n] Dol e AT e A% 2
APTHHTEC B .. MR =R RIS, Horhfg e i S 2 LR LA
) 5 APL
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N

FEARF R, AT @R 7 MBI AL, PR e,
HATLLDocker & 4 U, FiE ARG B Nginx {F oy T8 5 ras, ik
P37 Je T Docker N o[RS, AE ST LR, BATIE A S
Bl T F LA

ETF—3mH, AP S T ik Docker& #5,  $&miDockerfl
IR
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7 ¥ BB A I AT HEBR

A, BSCRIIEA, Hinsgash @ M H SRS,
PR, BATRLZ A —Frn] 377 & 7 A Docker #8228 1EAT i b G I A1
fRER. 2RI, AWK, FATRAEE X F|Dockerfs FHL LK EFHDocker &
%, BRILZAN, ATeAhk.

EARZ S, RATHAZH LT 3/
{8 F docker exects & 25 25
MDocker ] #MEAT 8

HAb R A
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FoL B 25 A

X M 55 AR AT Bk M AN HE RIS, A S R 7 Sl 2 8 sk 2L 3
FEEH. fEDockerd, AW TAER D> AL : Bl HIRAER T
Foxk T H (Wssh) & F|Dockerfs EHL L, 28 J518 Fdocker execitt A\ 45
SEN BT RIS AR R dr 4 . AR VTN iR e — MR
X ARE LT

TEARFT R 0+, FATSXHE1THAProxy I Docker & 23 #H47
BRI HEBRAI . N TR A, R DU T WA G2 HAProxy
FIC B At haproxy.cfg:

defaults
mode http
timeout connect 5000ms
timeout client 50000ms

timeout server 50000ms

frontend stats
bind 127.0.0.1:80

stats enable

listen http-in
bind *:80

server serverl www.debian.org:80
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SRJG, 1B 77 WJHAProxy Dockerf5{% (haproxy:1.5.14) F1Z Fif]
HONCE, AT AT LLEITA S T . fEDockerf EHL L, BT N4
K JA BTHAProxy 25 #%

dockerhost$ docker run -d -p 80:80 --name haproxy \
-v “pwd’/haproxy.cfg:/usr/local/etc/haproxy/haproxy.cfg
haproxy:1.5.14

DUE, BATATUIF GGG ER LSRRI Fla, #HIAHAProxy & &% /&
AT 80 1 | o ssHE P Al AFE K Z #Linux X 41ThR (WDebian) F4T
EPHEETSIHE BRI/ . AT LLEIT LT ar 4, KRIEZ7RDocker?s
ax N IEAEATT BT IS THE B

dockerhost$ docker exec haproxy /bin/ss -1

State Recv-Q Send-Q Local Address:Port Peer Address:Por
LISTEN © 128 *:http *:
LISTEN © 128 127.0.0.1:http *:

HHT-ss L& fEhaproxy:1.5.14 1 52 7% Zdebian:jessie F BRI %34 1,
Pldocker exec‘ﬁiﬁjﬂiﬁﬁb@@ﬁﬁ FATAREAEH R T A (i
netstat) , KRDNBEERINACA %3, i&4Tnetstatan &< 1L MR

dockerhost$ docker exec haproxy /usr/bin/netstat -an
dockerhost$ echo $?

255

AT A& B Docker5| RS HE, KAEKE T4 AL
TSN, ERATFE 25 T netstathe 7 AAFLE
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dockerhost$ journalctl -u docker.service -0 cat

time="...
time="...
time="...

time="...

time="...

time="...

level=info msg="POST /v1.20/containers/haproxy/ex
level=info msg="POST /v1.20/exec/c64fcf22b5c4.../
level=warning msg="signal: killed"

level=error msg="Error running command in existin

[8] System error: exec: \"/usr/bin/netstat\":"

stat /usr/bin/netstat: no such file or directory"

level=error msg="Handler for POST /exec/{n.../sta

level=error msg="HTTP Error" err="Cannot run exec

2015/11/18 17:58:12 http: response.WriteHeader on hijacked c

2015/11/18 17:58:12 http: response.Write on hijacked connect

time="...

level=info msg="GET /v1.20/exec/c64fcf22b5c47he82

75— M netstatzg 75 2% 1) VR 38 B A N A 4%

H1, docker

shell&if, #H1

exectt B — ik Ti-it, AT LLHEF F— 1 BARH

T fEbashd ¥ A\ LL Ran 4.

dockerhost$ docker exec -it haproxy /bin/bash

root@b397ffbodfi13:/#

WAE, FATE— M HERshel A ST+, A# A b5 AE R Linux T 2 347
Wike. T —1d, RMSFEENBIXEnS. B, -ATE—TF AT
2 netstat N e TAE -

root@b397ffb9df13:/# netstat

bash:

netstat: command not found
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root@b397ffb9df13:/# /usr/bin/netstat -an

bash: /usr/bin/netstat: No such file or directory
A LA Mbashf%i & 2, netstatFH oK %3,

FATAT DR 5 — AN J7 i netstat 22 2 B A s, R IRATIAE — K
[fIDebian¥p 5e HHARKE . FEZF A% FH A LR i oK % Benetstat:

root@b397ffbodf13:/# apt-get update
root@b397ffb9df13:/# apt-get install -y net-tools

WA, AR PLIE S i T netstatin 2 1 :

root@b397ffb9df13:/# netstat -an

Active Internet connections (servers and established)

Proto Recv-Q Send-Q Local Address Foreign Address St
tcp 0 0 0.0.0.0:80 0.0.0.0:* LI
tcp 0 0 127.0.0.1:80 0.0.0.0:* LI

Active UNIX domain sockets (servers and established)

Proto RefCnt Flags Type State I-Node Pa

FHAER LR W75, AR T Docker 84N, Wiz fd H 1E#
DGR T RAMIEE TR Tk, 1R AT8EE — MEF4RE PR ER T

>No

PL T & FHdocker exectn XN 5 F B (HfF: Lk last-resort
approach) [ — £ ey R A%

1. HFIEFFE @R AN, AT M netstatifl R T - X2 KA
JEA T HAProxy 52 {4 3 R & 1% i 4. ER Sl 23 4

pythontesting



sl Docker ) EE AL, SE— AR ZRRIZEN]

2. WRBATA L/ DockerfAZ HAT R A AR T A, HAHEB
KANER ARG R, BB ST, BE22EF N, AT
T BEARA IR N 2R TR RN

3. m/AMERER G RS B E R R ofF, HE%bash  shell#iik
Ao WALLNSSKI, BATTIRREANR 4

dockerhost$ docker exec -it minimal_image /bin/bash
dockerhost$ echo $?

255

.2, docker execit KB AR T E, WLRASENESS B T & Fay
AT AT -0k, e RT DU A B A AT AT IR N
e XMITEWRAIRZ /R, JEERERAUR A TR DLERA
ZHREDocker 45T 1.

KT -docker exectir @ WIHE LR, FTLVEEE 7 3CH4:

https://docs.docker.com/reference/commandline/ exec,

BT EAPRA Y A U] X L R R, ADocker#h s AR
AT P A A PR o FATTRE &7 2N A an e {8 IX 2 T A,
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M

JE Dockerfg & |24 I LE . AR ERETTIE, (H2REAS )
4198 75 B Dockerfd EAERAE R AKPAT H IEW a7 2. FATAT LLFIH
X, MANE RS E AR DockerF 28 . EATIH, FATSHHHH
ft)— 4 T H o[ {E | T Docker% #% . 7] LAfEDockerfd EALEEH A — €
PR (EZ AR, elevated privileges) )55 %¥#% (sibling container)
i, A EDockerfg EHLH AL

1B R R G

TEARSS 288 E T, RS0 B system call tracer%*/l\?%%@]:ﬂo
B LA ICREIRHAN RS A, MR ERFEAENLRIE.
i FATT#E Docker s % Hia AT AN [FI ) B FH ATERE }ﬂ*ﬁiﬂfﬁﬁﬁAU\%?ﬁlﬁ
F 897 30 A Dockerfg FEHLHILinux#/E R4 .

fELinuX 24t H, stracef2 5 ] LLASKIC R RSt . strace -2 Al
HEIDREr] LMK B Docker S o« 25w AE A F B A A A B R & A
HI AT DLz 1] H 25 4% A2 W is AT 1Y .

MIANLLU NS, E3EA Debianf)Dockerfs £ A I 2 3 strace:

dockerhost$ apt-get install strace

pythontesting



<

1 F docker run ) i (% {5 B --pid=hostiX M&E T, 7] LUK 25 28 FIPID

i 44 22 A 2 Dockerfs EALH . X P70, FATTLAFE

Docker#s # W1 % Jéstrace, KA & Dockerfi FHLH A R

AR IRATTAEAE AR R A i AR, AT LAZEAS [R] ¥ Linux &< AT hit
(L inCentOSE Ubuntu) 2 #strace.

KT ZEm, BZERTUSH

http://docs.docker.com/engine/reference/run/#pid-settings-pid.

A Dockerfd EAL & %4 [ strace, AT DL BRI
HAProxy A #s I RS 1o A LL N 4 KRIB ERHAProxy & 45 1 R4t
T -

dockerhost$ PID="docker inspect -f '{{.State.Pid}}' haproxy"
dockerhost$ strace -p $PID

epoll wait(3, {}, 200, 1000) =
epoll wait(3, {}, 200, 1000) =
epoll wait(3, {}, 200, 1000) =

© o o o

epoll wait(3, {}, 200, 1000) =

PRATLAE 2], HAProxy# s i H 1 epoll_wait()S¢ 47 M 45 4% . I
fE, E5n— MR Z&umE, WAL TS, MRS KIEHTTPIEK:
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$ curl http://dockerhost

IRIE, BATTE B el Blstracef2 /7, A LLEFILL T N

epoll_wait(3, {}, 200, 1000) =0

epoll_wait(3, {{EPOLLIN, {u32=5, u64=5}}}, 200, 1000) = 1
accept4(5, {sa_family=AF_INET, sin_port=htons(56470), sin_ad
setsockopt(6, SOL_TCP, TCP_NODELAY, [1], 4) = ©

accept4(5, 0x7ffc087a6a50, [128], SOCK_NONBLOCK) = -1 EAGAIN
recvfrom(6, "GET / HTTP/1.1\r\nUser-Agent: curl"..., 8192, 0
socket (PF_INET, SOCK_STREAM, IPPROTO_TCP) = 7

fcntl(7, F_SETFL, O_RDONLY|O_NONBLOCK) = 0

setsockopt(7, SOL_TCP, TCP_NODELAY, [1], 4) = ©

connect (7, {sa_family=AF_INET, sin_port=htons(80), sin_addr=
epoll_wait(3, {}, 200, 0) =0

sendto(7, "GET / HTTP/1.1\r\nUser-Agent: curl"..., 74, MSG_D
recvfrom(6, 0x18c488e, 8118, 0, 0, 0) = -1 EAGAIN (Resource
epoll_ctl(3, EPOLL_CTL_ADD, 7, {EPOLLOUT, {u32=7, u64=7}}) =
epoll_ctl(3, EPOLL_CTL_ADD, 6, {EPOLLIN|EPOLLRDHUP, {u32=6,
epoll_wait(3, {{EPOLLOUT, {u32=7, u64=7}}}, 200, 1000) = 1
sendto(7, "GET / HTTP/1.1\r\nUser-Agent: curl"..., 74, MSG_D
epoll_ctl(3, EPOLL_CTL_DEL, 7, 6bbcic) =0

epoll_wait(3, {}, 200, 0) =0

recvfrom(7, 0x18c88d4, 8192, 0, 0, 0) = -1 EAGAIN (Resource
epoll_ctl(3, EPOLL_CTL_ADD, 7, {EPOLLIN|EPOLLRDHUP, {u32=7,
epoll_wait(3, {{EPOLLIN, {u32=7, u64=7}}}, 200, 1000) = 1

pythontesting



recvfrom(7, "HTTP/1.1 200 OK\r\nDate: Fri, 20 N"..., 8192, 0
epoll_wait(3, {}, 200, 0) =0
sendto(6, "HTTP/1.1 200 OK\r\nDate: Fri, 20 N"..., 742, MSG_
epoll wait(3, {{EPOLLIN|EPOLLRDHUP, {u32=6, u64=6}}}, 200, 1
recvfrom(6, "", 8192, 0, NULL, NULL) =0
shutdown(6, SHUT_WR) = 0 close(6) =0
setsockopt (7, SOL_SOCKET, SO_LINGER, {onoff=1, linger=0}, 8)
close(7) =0
epoll_wait(3, {3}, 2600, 1000) =0

AT LAE 2], HAProxyH] 1 ArAER] . BSDX K ER T RS H
H, Htinacceptd(). socketO)Fclose () , KFEed. AEEAIRCHF K HHTTP
P ERE . RN, 15FERE, BI{EFHAProxy & EAL P IE R ) Id 2
H,  epoll_waitOAAEA W A A, X B o] PUFE H HAProxy /& {{n] &b
BT R EREN -

B ARG 2R A HBEOR, AT UUHRIRIRZL B A= 24,
e N VA I A AR RS, A AR P AT v g B 4 1) ) S
- (i Dockertifs ) , AWM (Bi# Dockerfile) . MIZATH N
R, ] LSRG R mME— 2R 2t 2 M H I R SR

TR

strace[l'] B 75 W 1 & http://sourceforge.net/projects/strace/. 5 215
BrUZHEiZET, WAL~ ard:
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dockerhost$ man 1 strace

MEE MM 7 ELinux REH ARG TAH, JLLS%
http://man7.org/linux/man-pages/man2/syscalls.2.html, XX} T H# f#
strace ¥4 tH ARG H5 W) .

3 Bt 9 25 B3

TATHE 1K Z HDocker B a5 i Fe it | AL A 28 iS5 . B4
= THAProxy ', &ds EEREN B ZEHTTPM A E. TIeFA]
IBAT RPN, MEEIE R 248 HDockerfg EHLK H, AT 5E
BE R . W ATENIE I 8RN 2, FATTHEAT LA T i Docker s 5 [
AT AN, AT A H 203 B 70 B #8 tepdump K W 22 Docker 75
A FRSOR 32 [ ) 28 0 R I =

7£ 3¢ DebianffJDockerfg EHLH, A LL T Ay 22K % 2 tepdump:

dockerhost$ apt-get install -y tcpdump

-:Ef:;i

BATW AT LK Dockerfg EHLHI R 32 R ign Ay . @I XMI7
%, WA LAER 28 N 22 Bitepdump, A ikl 22285 /)83 T
Hi5 9 Docker i EHLAIAEE . X 1] LLUEITIZ 1T docker runf ¥ 1
net=hosti£ Wi, AR LAZEDocker&F 28+, fifi Htcpdumpisy Al

pythontesting



dockerOM < .

"I T FH tepdump H 4811 /& £1 %) Vagrant VMware Fusion 7.0/7. {fRiX
FNTELH —Debianff)Dockerfs EHL{E N Vagrant VMware  Fusion
box, &84T LT i & K& {5 MK & Dockerfa F ML AL :

$ vagrant suspend
$ vagrant up
$ vagrant ssh

dockerhost$

HE, FATEEDockerfs EHL BT LA T ar . HATKI,
7Edebian:jessie %5 2% H A RE i HTwww.google.com | :

dockerhost$ docker run -it debian:jessie /bin/bash
root@fce09c8chel6:/# ping www.google.com

ping: unknown host

AR, FRATAT LAFE 53 4 — AN B ) 24032 1T tepdump. 243217 ping
A I, ] LYE B B tepdump ) Far i -

dockerhost$ tcpdump -i docker0

tcpdump: verbose output suppressed, use -v or -vv for full p
listening on docker0@, link-type EN10MB (Ethernet), capture s
22:03:34.512942 ARP, Request who-has 172.17.42.1 tell 172.17
22:03:35.512931 ARP, Request who-has 172.17.42.1 tell 172.17
22:03:38.520681 ARP, Request who-has 172.17.42.1 tell 172.17
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22:03:39.520099 ARP, Request who-has 172.17.42.1 tell 172.17
22:03:40.520927 ARP, Request who-has 172.17.42.1 tell 172.17
22:03:43.527069 ARP, Request who-has 172.17.42.1 tell 172.17

Al LLE S|, /bin/bashiEAES#8172.17.42.1, XiE & Docker| 2 1)
4<% D dockerORIPHENE . 2R JE, FATMIALL TS EH —
“Ndocker0:

dockerhost$ ip addr show dev dockero©
3: docker0O: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc
state UP group default

link/ether 02:42:46:66:64:b8 brd ff:ff:ff:ff:ff:ff

inet6 fe80::42:46ff:fe66:64b8/64 scope link

valid_1ft forever preferred_lft forever

DAE, FRATHE AR T W< M docker0i% A i 15 & IPv4
bk, BEE, HVMwarePk & Dockerfsd EALET, docker0 F B & FIIPHE
SR LI H N R . SEIB A, AR TT S0 1] FRH HE 2 Docker 5
98 Ji Docker2> B8 Hi #)4f fhdockerOM < #2 [ . fEDockerfs EHL L, #i

A LLF 74K H J3 Docker 5] 2 :

dockerhost$ systemctl restart docker.service

BUTE, BAVEAT 52 WMIR A4, UG SIIPHiE O 2 s
T

dockerhost$ ip addr show dev dockero©
3: docker0O: <NO-CARRIER, BROADCAST, MULTICAST,UP> mtu 1500 qdi
link/ether 02:42:46:66:64:b8 brd ff:ff:ff:ff:ff:ff

pythontesting



inet 172.17.42.1/16 scope global dockero
valid_1ft forever preferred_lft forever
inet6 fe80::42:46ff:fe66:64b8/64 scope link

valid_1ft forever preferred_l1lft forever
BATE B AT A 2 AT B, AT LG S 18] @ ok 1

root@fce09c8c0el6:/# ping www.google.com

PING www.google.com (74.125.21.105): 56 data bytes

64 bytes from 74.125.21.105: icmp_seq=0 ttl=127 time=65.553
64 bytes from 74.125.21.105: icmp_seq=1 ttl=127 time=38.270

-

U

2 KT tepdumpZ i B 115 S, ATUASH
http://www.tcpdump.org. AT ] LB BLF iy 2 & % tepdump
i@ =

dockerhost$ man 8 tcpdump

WS BR 2

Docker?¥ as ks KUl A7 il (EVIERAF it ke o% L, LU 0¥ SSD.
Docker/i& /= {15 I &l SO R Gi — A RENLYT R R BB, IR
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W 2 A%, AR A 2R 9 e R/ AT CAREAL DT A itk
(blocks)

T Docker& 25 — LA PR IV/OAT NAIVERE M) R,  FRATT AT DL
Fiblktrace T HRIBER . & # AR i & R R &, XN EF AT
DAl 2 3 AR anfr A B i 2 AT 2 BRI N A AR FEA/ N, JRATTHS
W B Dockerfs L, RMER LRI ZEMEKS .

B, fEDockerfg FHL L, i A LLT 422 Bblkirace 2 T«

dockerhost$ apt-get install -y blktrace

Foh, BT EIT R XA R G ERET . fEDockerfs EHL E, 4
VNV

dockerhost$ mount -t debugfs debugfs /sys/kernel/debug

Ml e, FA1E Hrblkorace 7EMF RIS /OHEMF. N TIBERS
RINVOEA:, AT E AN IEDockeris 17 i AR U4 H SR AEMR . £F
Dockerfd FHLHVERNNECE B, B47HF 48 A 1 /var/lib/docker. iz47 LA KA
%, REFEERE TN

dockerhost$ df -h
Filesystem Size Used Avail Use% Mounted on

/dev/dm-0 9.06 7.66G 966M 89% /

udev 10M 0 10M 0% /dev
tmpfs 99M 13M 87M 13% /run
tmpfs 248M 52K 248M 1% /dev/shm

tmpfs 5.0M 0 5.0M 0% /run/lock

pythontesting



tmpfs 248M 0 248M 0% /sys/fs/cgroup
/dev/sdal 236M 34M 1906M 15%  /boot

M A PAE 1, Dockerfs ML /var/lib/docker H % & 7E / XA
X T, XilsgblktracelWrHEHINIE . BIANLL T4, FHEBRINZE
% B0 A):

dockerhost$ blktrace -d /dev/dm-0 -o dump

-

U

iz47docker run I 5 A0 b --privilegediE Wi, FRATTEL AT ALE A 25
fd Hiblktracefiy & T IZIEIN, W LIRAGHRIT BB, M

BHOH KM R G B2 R T RESGHIRKNE, ATLS
https://docs.docker.com/engine/reference/ run/#runtime-privilege-

linux-capabilities-and-1xc-configuration.

WAV AR SN QS BB/ 7 XARR 7AW, AInE
At B EVOSA . Fan N LA R a7 L Ak

dockerhost$ docker run -d --name dump debian:jessie \

/bin/dd if=/dev/zero of=/root/dump bs=65000

iz Al BEAR DU A R 1, XHR TR 0 XA = Ao FRATTRT LA
I LA iy 2 3R U 48 I PID:
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dockerhost$ docker inspect -f '{{.State.Pid}}' dump
11099

WAE, FAFE] T P EVOFEAF I Docker & 45 HIPID, ] LA#
Fblktrace )4 Bl L. H.blkparse. blktracef /5 S Wi Wt Linux A% B ER1/0
=, g R 2 S0 . blkparsefE 7 — MBI TR, WUEE
MM e, ALV T a4, 1B AW S 4 Docker % 45 11
PIDX B (/O A

dockerhost$ blkparse -i dump.blktrace.® | grep --color " $PI

254,06 0 730 10.6267 11099 Q R 13667072 + 24 [exe]
254,0 0 732 10.6293 11099 Q R 5042728 + 16 [exe]
254,0 0 734 10.6299 11099 Q R 13900768 + 152 [exe]
254,0 0 736 10.6313 11099 Q RM 4988776 + 8 [exe]
254,06 0 1090 10.671 11099 C W 11001856 + 1024 [ex
254,06 0 1091 10.6712 11099 C W 11002880 + 1024 [0]
254,06 0 1092 10.6712 11099 C W 11003904 + 1024 [0]
254,06 0 1093 10.6712 11099 C W 11004928 + 1024 [0]
254,060 0 1094 10.6713 11099 C W 11006976 + 1024 [0]
254,06 0 1095 10.6714 11099 C W 11005952 + 1024 [0]
254,06 0 1138 10.6930 11099 C W 11239424 + 1024 [0]
254,06 0 1139 10.6931 11099 C W 11240448 + 1024 [0]

BT 4 T LR 2, AEBL ¥ 2% /dev/dm-0_E w2 & 4110018561
AE, H—IRI024FET BN (W) , FHEL5ER (C) . NTHEH
— DA, AT LERSFME AN REEMNE. WAL TTmS, o

pythontesting



E H XA e AL

dockerhost$ blkparse -i dump.blktrace.0®@ | grep 11001856

254,060 0 1066 10.667 8207 Q W 11001856 + 1024 [kworker
254,06 0 1090 10.671 11699 C W 11001856 + 1024 [0]

AT ULERI BN (W) E&WikworkeriEFE BN T 15 25 A %]
(Q ', WA, BABREHRNZIAZ TG F . fE402F0 2
J&, DockerBZasitFERIZE NERTERK T -

TRATTRI I HEAT 1 18 4R 7 RE A2 136 FH blktraced & B /O A 1) — > /N
T o FATH AT LLE B Docker s a3 H B IEAIL/OAT Ay, FEHH R FH I
Mo AREAETRZMBEIER? KREMEOEREDTHFESAL? X T
P E docker stats= AL [ VEREFEAR, X L8 LSRN TIR N B i A
AMHARRE A H

B £ 5¢ T blkparse i) H Aliblktrace i T, w] PAS2% H P Fiit

http://www.cse.unsw.edu.au/~aaronc/iosched/doc/blktrace.html .
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AL e ks AN kB C R

iR Docker#¥ 2% H ) N -5 1A Linux H fr) 3538 N 2 A E . 28
M, FIEMEHPRETR 2R, JEEREST ARG &A=
it ANDockerfg ENLFIEAE RS, @ RS ARN RS H, JATT
DAASE R AT 7 R 1K L SR 3 A T e e i AT R

B 7 bR ERLinux TRZ 46, HIRZEMARM LTRSS, HEST
—RIIbRME TR, PR as i E AL . LU 2 TR

« Red Hatffjrhel-tools Dockerifg & — MNE RKAIASS, ST IA
Z R R L
H.. https://access.redhat.com/documentation/en/red-hat-
enterprise-linux-atomic-host/version-7/getting-started-with-

containers/#using_the_atomic_tools_container_image ¢ S04

7 1 e LB B B BR 158 FH 12 %5 4% o

*  CoreOS[#jtoolbox#2 77 /2 — Mk el I A T K, ] LA Systemd ]
systemd-nspawn /7 Al & — /N Linux 25 8% . @t & AT I
Docker & as FIHR UM #2148, HATA] LZBAE R 3/ THE, 1A
oxi5 Dockerfd EHLHI A R4t BZE R US
2 https://coreos.com/os/docs/latest/install-debugging-tools.html .

« nsenter L. = 7] LAk ALinux{% 20 (control group) HJ#EFRE=%S[H],
‘B f&docker  execlET &, CE&MNYEY 7. WHRAE T ffdocker
exectf 758, W LAZFnsenterTil H 1]

pythontesting



L https://github.com/jpetazzo/nsenter.
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N

iHIoE, ExBDockerfd LA HEAT G, FFAZ— AT RITT
Ao ENMHEE ERIMBCRIE TR, alPIPGE. SRt IRk
RERIRI L. 1043, WA NS RN RBEK, 1847 tepdump Kifiia

> B

Docker& as o

N —ZFF, BATE ST 3L T Docker ) TAE f 2 H F2E 7230
i

pythontesting



8 M H A2

Dockerit H T-dotCloudfJPaaS, PA—FHRIER) . w9 & i 77 2k 2
ITX T H A A B Web N H 752K, FFm A2 H I K i Web k. 7E4
FEIREET, B RTE NI4T EDocker B g, AN — M B F R .

FEARTE R, FAPRY &2 a2 it Docker AR, I A 44T
RN TS i dEWeb N H . A LN 3278

« Webiz4k
i Fi Docker 37 5 7
HE N
IR
KT WebBrAEIHE 2 25 50K
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Webiz 4

FE IR _EAERFWeb B H 7124/ N 384T, X TEAFF R I R B E
HHEGEH TPkl . DockerfU ) FELE BT AMAGUEH, HIL B
DockerBi (R (17530, EAHHAEFIELE G4

SR, DockertB AR5 . T WebNMHBORBE %, Hik, T
BAF RN R g8 A R S R AR B . KBS BRI SOR
R e, KERTWebN FIE NATTHI TG R A AN, B P ORI

=]
=] o

N1 A FEWeb N FH 4P I B 4%, IRAT TR ZEEIEWebis 4E 4075
HNT ERIXEEPNZE, Theo  Schlossnagleff H 45 a4 : &R, LT
B, KR FHRZfR 8 — R R . S UCRRE 2 3
KT Webiz4E){E B . H@EEAN], NP EIEEAHERE, Xa L7
WA A P A B TR O N FH 28K . BE S Docker A Linux 25 4% HIULAT
HYE T ERARTIR. A£5875F, FATCELFE F)H H K Linux
W T B A X Docker s & 52 A 2. 18IS 1 42 a5
Dockerfg EHERIE RGAEEI], AT LL R Docker F & A= 1) 1]

AN AR ERAARIA L A B A2 el i A
Docker, PLAUAIE AL E L. 2z, AT T MR AR 45
Dockerit Z B Z iR, KL Docker5ifg . Webia 4E 7111 2 Jr 3k
i1, At 5 T Docker 854506 T+ AT 4 e 14 A0 AT 50 38 14 A2 AR B 221 o
B3R e v R s - Docker A & — B — A I FAG, REALE T HE A
Wrelik. 298, FRATATREH: Z R =2 M R AT A = R 2 — X

pythontesting



Docker#i % . {H+&, #tf%Schlossnagleii AL, BEE N [RIIR, 7EFF
Z:4 F Docker 113 #2 A5 FI 256 7T KR Y R IRA T & FI 4568 77 .

I N FIR RS B T H, FRATERE T MR Ss, ARl RE
S Eo R S M e R goe, AT DS H E BRI W, et
AL M Docker 11817 L B Pl e e K AE PR . Schloassnagled® 2], KA
T B EWebla 4E R IRV 50 . 5% ) andr] e G B AW, R A IR AN &
Yo A AEA BRI (MDD B B IR e, X2 i/ N
Dockers& SR BUIX AR K122 55 () S 0 77 3o RBAA — D FrifEr& BT 37
HIA] FH fDocker 518, W1k Webiz 4t TARIT AT LLENEE HHARATH CHIHA
55, FEMNEE R . [, %R AR, Dockerdh
BRI, BRI TR & 7RI & S .

EIREWebiz 45 — M. 810, XEEHARIE AR E
M. BMf#E &Docker, A% 1 JLAFERIRTE], AATAEIRBMEH SR
s 7 30 AEREZ AT, AR5 A 9 KM 4 B Docker i 4 42 EL 7 i
K. #RT, ZE2& R3], Y/ bDockerti g 1 £ (footprint) A F|T &
N A E A XK, BATATEZEHEDRAL, Ko
261G B ANTRT B . IX 284 F Docker ) KRR FEAS 2 152 — s Docker H 5% 1
Bt n] LL—B i st 1, 1X 75 2K B S Dockertt X IR IR, FFAEA
FE IR HR SR anfeT 48 F Docker .

FEF TN, FRATE T i Docker 7 #5 ) BR A 5L BN T 18 4k
Web . HIHJH B .
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1§ FH Docker > FFWeb M

RN T Web N H S BE . (A 8511 4% SOk B BRI I
e, XERETEEOGHIER, $ K EIWeb N RS # . RYEIH
RAVFFPE, Web & MR AMAE Al R IR — 20IRAS,  SRAAT 2 7 A

oo
55
P
A U 5 FE AN
Y Docker 15 FHL H &
Heeii B
i A
=4 1 Wy e
L W R 557 HERE
Docker 175 34/
TAE L
fic & WSy
1 WRAES
BRI S
(- # i
Docker g F41 s 138 1
EXH

M EEF R LA R, &2 # e 1T — 1 Dockerfg ML E 1)
DockerZS#s N o X THREANHAF BT/, AT LS —1d FHDockerifi & £t
WIS . NS E, G2 M6 T A AR AR, BR
T Dockerfi EHLH FJDocker~y 4 b FE, FRATFE Z LA—Fh ol 4 1 77 XM
SMEHWebZEM KM . EERINAGL, FRANTTLLES], &1 -Dockerfs
N KIEZHEE (N RGESE. HEGEENER) 21—

pythontesting



LU HEMEE RS, A E R 4% 18 H Graphite MELK# & 11X
FE—DNRG. BRILZAN, RIREIETRE NI~ RS, HREW HEMH
SHRRERE S, HFRIZERS 71 575 T Docker T Web W FH #R 4E 47 [ T
RN, XEEHA 5 — Lo ug MRS A O, Ehan N i wT A A
Ae, AT ZRBGE R R UE N A 2 ik BRI RR K. —DMWEE AR
4, UWNagiosZi & — 56 =77 & 4iPagerDuty, 1] LLFZEFA I Dockerils
F, B EAENET7ERNAT.

FEAEBIEE T AREEHE RS, A Dockerfs EHLER S MIX
HErA R ENEICE . 535 P IAME H Chef il 55 25 K AF i Docker
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