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42 Docker

Docker 2— MNHRIRE , 4T 2013 &4, HAE dotCloud ATREHI— M EIRE . BETF Google A
R Go 1S . MBMGEFRIMMAT Linux E£%, BM7T Apache 2.0 ¥, TERRITE GitHub (http
s://github.com/docker/docker) i T4ER

Docker BFFBEEZEZHIFETIE, LAETF dotCloud AEIEHRERXZ A Docker Inc, Redhat E&EE
RHELG.5 FhE&Efs7 1 Docker; Google t27EHE PaaS Fe@e/ 2 A

Docker MBI Bir2MR SRR ERFELULRERSZ . Docker BIERZE Linux 88 (LXC) SR,

£ LXC g9t E Docker 17 7it—2R9%, iILAPAREEXROSRNERE, EERIFENEE. AP
£ Docker RUBSRAEIRIF— M IREEERAVEIN —FFES.

TERE LR T Docker MEREIMEB IR RZA, NSRS ERFRFER LSLWEIML, BEER
RENRYRFER S, MESRHNEEEEEESEI.

App B
Bins/Libs V t I M h
Guest O3 Each viriualized application includes not only the
application - which may be only 10s of MB - and the
Hypervisor necessary binaries and libraries, but also an entire guest
operating system - which may weigh 10s of GB.
Host OS
Server
Bkl 1.1 ERELM
ADD B Docker
Bins/Libs The Docker Engine container comprises just the

application and its dependencies. It runs as an isolated
process in userspace on the host operating system,
Host OS sharing the kernel with other containers. Thus, it enjoys
the resource isolation and allocation benefits of VMs but

Docker Engine

Server is much more portable and efficient.

B 5 1.2 Docker
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P+ AZE(ER Docker?

TER—FFRAIEMITIE0, Docker IRMEFRIEIMC S TBLLEBRZSHINE .

B4, Docker BREEHIBEIAILAERRSEE, XABLLESRIELWI AN EREEZ . HIX, Docker JWERSEERIRH
MERRS, —&aFHN EaTAERNEiTETF Docker B8E,

BERBRTIETEHPNAN, ERTERIIMIRARER, FENEIMLRERS, ANESHNTHERE N &5E
WMINT3E0ETT 10 D ARRINAFLER 10 NESWL, MDocker IFEERN 10 M REBAINAEIR

BiKisisk, Docker UL A HEGRARINE .
| sEtrmozfIERE

MFF Rz (devop) ARKR, RRENFEROIENERE, JUAEESSIERET.

FREAJUMER—MRENREREE—EFASR, FhkThZE, BEARTUERERX T ERZRKIHBEN
t3. Docker AJLIRIREIERRE, RBEAANAIER, FIBENIESEIN, EENFHNEMKRESZIER
R FRFE R aNT A TERY . Docker BHRRIZRR! BRAISHITEEMRA, AEMTLOFA. Wi, &8
ER0ETE.

| sEssmmREL
Docker B=RANETTAFEENINY hypervisor 255, B©EMZKRIEMNL, EILRTLISCIIESAIMERERNER .
ELZ2/N: N CREZIN

Docker &/IFAIUEESRIFAE LiIaT, SEVIEN. B, 28, SAEB=. DABR. REHF. X
MERAEILULRFE— T NAEFN— e EEEREI R,

BHRPRIEE

{£F8 Docker, RFZIVNHEN, HMAUBLIERERIEF TIE. FrBRIBNEILUEERI S TR D KFNE
#, NMEMBMHHESHHIEE,
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=R

Docker FE=1EAES

« % (Image)
» 22 (Container)

* B (Repository)

BT X="MES, #iIEfE T Docker FUEENAEanEHR
I Docker 1%

Docker i#&52— 1 RIZAIER .

Blan: —MEREAILABEE— 7R ubuntu BIERGINE, BENZIT Apache SR HZERIE BN AFIE
Fo

eI LAFESEeI# Docker 2%,

Docker 12t T —MRESBAVEIR R EGETHRNENES, BREESTUEENEMARBETHE—1E
ZIFRYRGREZER.
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Docker 528

Docker FHABRZERKIZITRA

BRENMNEGEZRIETES . ERLWRER. Fia. FiE. Mk, BTEREREEREN. RIEREAIF
PAN

o

JIUESREME—MEZIRAY Linux 115 ( 2#Froot PR, #ig=E. ARZaiNE=EE ) FEiTE
HApRIN R .

x REEREN, SREEIEREE-EUERFAIRLEE.
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Docker G

CEREREFHIREXMRZMN . BINERECENCEEMIRSS (Registry ) IBA—3K, FATHEXD .
L, CEIMRSELEEERESNCRE, B8P CEFNEETEMRER, B8MRGEETFENRE (tag) .

BEDSRARFEE (Public) FIFAEBE (Private ) Bz,

BAMAFEER Docker Hub (https://hub.docker.com) , T HEBAEEREREF T . EROAT
BEAFE Docker Pool (http://www.dockerpool.com) £, BILURMHARERAEIRERIERSE .

=28, BPBRLERTEREREE— M AEBE,

SRAFEETBCRRGZEMALUER push SR ELEIIABRENECE, XiF NAESII—altL
ERXMEERR, RIFENCEL pull FEHMATLAT .

7¥: Docker BERIBESER Git (http://git—-scm.com) 20, F MRS ST LIRS GitHub IXEFAEEIRSS -
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Ubuntu %% % Docker

B Muh EESHIMNE T 225185 (https://docs.docker.com/installation/#installation) o
| BERgGEEaRE

Ubuntu 14.04 IRARFGHERBE® v Docker &, aJlLIBEERE.,

$ sudo apt—-get update

$ sudo apt-get install -y docker-.io

$ sudo In —sf /usr/bin/docker.io /usr/local/bin/docker

$ sudo sed —i '$acomplete —F _docker docker' /etc/bash_completion.d/docker.io

WMRFERIRMERFBTE LS Docker, BaIZEARARZILEIAA 0.9.1, BELEFHARA, aTLUBITFER
Docker ;BRI o

| @I DockerBZERITRA

BLEEEHN Docker fiAs, B5EFEELE apt-transport—https 2%, ZE@ETRINEREZE,

$ sudo apt—get install apt—transport—https

$ sudo apt—-key adv ——keyserver hkp://keyserver.ubuntu.com:80 ——recv—keys 36A1D7869245C8950F966E92D8576A8E

$ sudo bash —c "echo deb https://get.docker.io/ubuntu docker main > /etc/apt/sources.list.d/docker .list"
$ sudo apt—-get update
$ sudo apt—get install Ixc—docker

| 14.04 Z#iikRA

WMRBBRAEMRAR Ubuntu B4, FZELEHMZ.

$ sudo apt—-get update

$ sudo apt-get install linux—image—generic—Its—raring linux—headers—generic—Its—raring
$ sudo reboot

AIEEES FERISERENE .

ZLAE 7 5250 Docker RS .

$ sudo service docker start
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CentOS %% % Docker

Docker 3 CentOS6 K LAGHIARZA o

| Centose

FF CentOS6, mILAER EPEL (https:/fedoraproject.org/wiki/EPEL) FE%%E Docker, &<l

$ sudo yum install http://mirrors.yun—idc.com/epel/6/i386/epel-release—6—8.noarch.rom
$ sudo yum install docker—io

| centos?

CentOS7 &4t CentOS-Extras FEFEm Docker, AJLAEEZLEE:
$ sudo yum install docker
Z¥ 2 falas Docker fRSS, FLECHMERSNENMNE .

$ sudo service docker start
$ sudo chkconfig docker on
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IRENIRIR

FEZRIBNES, BIFERERE Docker FI=KBHZ—.

Docker 1IZ2{TARBIREEAMBFENMNAYER, MRBERAFESR, Docker NEGEETE (Z0AR Dock
er Hub AILFMIRSRHICE )

AEBNHESXTIRENAS, 8F:

© NBEREURS;
o BEARMEN EARE;
« NMBHREIINERERE,

BJLAER docker pull 3 RN B EREVFTHREZER
TEAVIFIEM Docker Hub BETEH —1 Ubuntu 12.04 ##{ERZRHER

$ sudo docker pull ubuntu:12.04

Pulling repository ubuntu
ab8e2728644c: Pulling dependent layers
511136ea3cha: Download complete
5f0ffaa9455e: Download complete
a300658979be: Download complete
904483ae0c30: Download complete
ffdaafd1cab0: Download complete
d047ae21eeaf: Download complete

TEIRED, SBHRERRINE—EEE.

ZapSSLPfR EAES T $ sudo docker pull registry.hub.docker.com/ubuntu:12.04 %%, BIMEMARSSE regis
try.hub.docker.com HHJ ubuntu BERTHARICH 12.04 BYER.

o

=]
=

EMEES CEIMRSHTHRIE, JLUMNEMEETH. NECCE FMNERIEEREICEIMIRSS
ek, g0

B

$ sudo docker pull dl.dockerpool.com:5000/ubuntu:12.04
Pulling dl.dockerpool.com:5000/ubuntu

ab8e2728644c: Pulling dependent layers

511136ea3cha: Download complete

5f0ffaa9455e: Download complete

a300658979be: Download complete

904483ae0c30: Download complete
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ffdaafd1cab0: Download complete
d047ae21eeaf: Download complete

SeRklE, BIRIBERMERIZIRE T, AlnelE— 1 ass, 1EEFIETT bash M.

$ sudo docker run —t —i ubuntu:12.04 /bin/bash
root@fe7fc4bd8fcO:/#
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HIE

A dockerimages BRAMEEHIER.

$ sudo docker images

REPOSITORY TAG IMAGEID CREATED VIRTUAL SIZE
ubuntu 12.04 74fe38d11401 4 weeks ago 209.6 MB

ubuntu precise 74fe38d11401 4 weeks ago 209.6 MB

ubuntu 14.04 99ec81b80ch5 4 weeks ago 266 MB

ubuntu latest 99ec81b80c5H5 4 weeks ago 266 MB

ubuntu trusty 99ec81b80ch5 4 weeks ago 266 MB

TIHERF, TLUERNFRER

s RETFTWAEE, tLil ubuntu

- {REARIC, tban 14.04

- BM ID S (1—)

* BUEEATE)

- SN

HepBRH ID M—HRIATHER, F=2 ubuntu:14.04 1 ubuntutrusty BEBEHEENSER 1D , RIS

br ERE—=&

TAG ERFARIFNCEKBE— 1 CENRERE. #l20 ubuntu BEFEZSMEER, BE TAG EEXRXDA
1ThRAS, fIg0 10.04 . 12.04 . 1210 . 13.04 . 14.04 &, HIITEHOGSIEEFERRE ubuntu:14.04

KBS EE,
$ sudo docker run —t —i ubuntu:14.04 /bin/bash

MR EEEMAAIRC, WEAGER latest #RCER.
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BIERE

BIRRGBRESE, BFALU Docker Hub SRINREBRGHEH, HRILIFIRAMSXHEHERFLIZ—.
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FAER T RAVRGRENER:E.

$ sudo docker run —t —i training/sinatra /bin/bash
root@0b2616b0e5a8:/#

IR icfEESEN D, BEE=REE.
FEZAEREIN json #0 gem BN .
root@0b2616b0e5a8:/# gem install json

SERfE, FAER exit KRE, WEBR(INETREERILNNZET, £A docker commit s KIEREHE
AYRIA

$ sudo docker commit —m "Added json gem" —a "Docker Newbee" 0b2616b0e5a8 ouruser/sinatra:v2
4f177bd27a9ff0f6dc2a830403925b5360bfe0b93d4 76f7fc3231110e7f71b1c

Hep, -m RISERZARBPESR, REAVEBRMAZHIE—, -a JLUSEEHFIBAER 2GR
FRESZIRERIERM ID; REEEEMRGRIICER tag 5. SIZMNESREIXRMEERY ID 8.

A dockerimages (EEHOIZEHIER.

$ sudo docker images

REPOSITORY TAG IMAGEID CREATED  VIRTUAL SIZE
training/sinatra latest bbc342fa0b91 10 hours ago 446.7 MB
ouruser/sinatra v2  3cb59e02ddd1a 10 hours ago 446.7 MB
ouruser/sinatra latest 5db5f8471261 10 hours ago 446.7 MB

o

=]
=

i

ZhE, SLAMERHRERESE

hu)

$ sudo docker run —t —i ouruser/sinatra:v2 /bin/bash
root@78e82f680994:/#

FIFE Dockerfile A2 E&

A docker commit R EB—MEEILREER, BREAHEE—IENFDZ. FNITLUER docker build
KEE—NEHER . A, BEEELE— Dockerfile, B&—aN@eliimEriEs.

FE—1ERF— Dockerfile



$ mkdir sinatra
$ cd sinatra
$ touch Dockerfile

Dockerfile pE—5i5<HEI2IREN—R, FIa0:

# This is a comment

FROM ubuntu:14.04

MAINTAINER Docker Newbee <newbee@docker.com>
RUN apt—get —qq update

RUN apt—get —qqy install ruby ruby—-dev

RUN gem install sinatra

Dockerfile EARRIEER * £/ # KER * FROM #5<S5EF Docker (ERBMEGIF AR * HERHEIFE
AIEE * RUN FELAGIESSERIEPIET, tRE—1 R, EXEHA apt-get k& 7 —L4

#m55ehk Dockerfile [ERTLAERS docker build SREMIRER «

$ sudo docker build —t="ouruser/sinatra:v2" .

Uploading context 2.56 kB

Uploading context

Step 0 : FROM ubuntu:14.04

———> 99ec81b80c55

Step 1 : MAINTAINER Newbee <newbee@docker.com>
———> Running in 7c5664a8a0c1

———> 2fa8cade?2al3

Removing intermediate container 7c5664a8a0c1

Step 2 : RUN apt—get —qq update

——=> Running in b07cc3fh4256

———>50d21070ec0c

Removing intermediate container b07cc3fb4256

Step 3 : RUN apt—get —qqy install ruby ruby—dev

———> Running in abb038dd127e

Selecting previously unselected package libasan0:amd64.
(Reading database ... 11518 files and directories currently installed.)
Preparing to unpack .../libasan0_4.8.2—19ubuntul1_amd64.deb ...
Setting up ruby (1:1.9.3.4) ...

Setting up ruby1.9.1 (1.9.3.484-2ubuntut) ...

Processing triggers for libc—bin (2.19-0ubuntub) ...

———> 2ach20f17878

Removing intermediate container abb038dd127e

Step 4 : RUN gem install sinatra

——=> Running in 569d0065c1f7

Successfully installed rack—protection—1.5.3
Successfully installed sinatra-1.4.5
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4 gems installed

———> 324104cde6ad

Removing intermediate container 5e9d0065c1f7
Successfully built 324104cde6ad

Heh -t fRICKHFIN tag, IEEFOBEEGNEAER. “.” 2 Dockerfile FFIERVIRRR (LaiBR) , baliE
BRI—1MERRY Dockerfile RIE&1R.

Al LAER build HETEHITIRIE. EEMIE—HSBEMI LEXD Dockerfile IE, EAMGEIIRIERBERKIE
Dockerfile kif#1T. #AfE, Dockfile FAFESH —R—FHHIT. B—LHEET — P HNSEE, TaF+FPHT
BOFHRREN (FERZBINAISA) docker commit —#f) . HEFBRYIESHHMITREEZE, IRE T RELHE
& id. FTENESBITF- R S &R SR 1o

SEEMREAREEE 127 B

ItE5h, ERJLARIA ADD an<ERIAMIHEIRG; B EXPOSE p<kmsMiHAmixa; A CMD &<k
AR RENEETHREFRS. HIil

# put my local web site in myApp folder to /var/www
ADD myApp /variwww

# expose httpd port

EXPOSE 80

# the command to run

CMD ["/usr/sbin/apachectl", "-D", "FOREGROUND"]

AR LR Rt 2GR E— 18R .

$ sudo docker run —t —i ouruser/sinatra:v2 /bin/bash
root@8196968dac35:/#

ERTLAAS dockertag @p<SRIZBURBANRE

$ sudo docker tag 5db5f8471261 ouruser/sinatra:devel

$ sudo docker images ouruser/sinatra

REPOSITORY TAG IMAGEID CREATED VIRTUAL SIZE
ouruser/sinatra latest 5db5f8471261 11 hours ago 446.7 MB
ouruser/sinatra devel 5db5f8471261 11 hours ago 446.7 MB
ouruser/sinatra v2  5db5f8471261 11 hours ago 446.7 MB

TSN

ENRMEERESN—MER, BILMER openvz ( BEEIMLAISCERA ) RIEIRCREIEE: openvz AIIEMR
TS templates (http://openvz.org/Download/templates/precreated) o
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tban, S5 ™ET—1 ubuntu—14.04 B9iE%R, ZRERLUTHRSEA:
sudo cat ubuntu-14.04-x86_64-minimal.tar.gz |docker import — ubuntu:14.04
HREEEMSANER.

docker images

REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
ubuntu 14.04 05ac7c0b9383 17 seconds ago  215.5 MB
| Erems

FFAEILUEE docker push @<, IEECEIEANRG LERICEPRRIE=, a0, AP Docker Hub E£5Ep
EE, TLEEE CAREREICET.

$ sudo docker push ouruser/sinatra

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

Pushing repository ouruser/sinatra (3 tags)
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| ZhEs

NBESHBGEAIE, ATLMER docker save @<,

$ sudo docker images
REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
ubuntu 14.04 c4ff7513909d 5 weeks ago 225.4 MB

$sudo docker save —o ubuntu_14.04 tar ubuntu:14.04

B2

aLAM#EA docker load NSHRIARMIHEHESNRIAEGE, B0
$ sudo docker load —=input ubuntu_14.04.tar

a5
$ sudo docker load < ubuntu_14.04.tar

XEESNREUNERXTHIEER (BEFES) .
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EZES

R ELIRAMAVER, AILMER docker rmi 755, 33 dockerrm W< EIGRASE

Aag o

$ sudo docker rmi training/sinatra

Untagged: training/sinatra:latest

Deleted: 5bc342fa0b91cabf65246837015197eecfa24b2213ed6a51a8974ae250fedd8d
Deleted: edOfffdcdaebeb2c3a55549857a8be7fc8bc4241fb19ad 714364 chfd7a56b22f
Deleted: 5c58979d73ae448df5af1d8142436d81116187a7633082650549¢52¢3a2418f0

TR EMRRGRZEIESEA docker rm MlEKE X MERRUTE S .
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REASEIRIE

Docker B& 2 EALIUGSANEKLFLIRRT? B MEGEBRZEXIERL, Docker /A Union FS (http:/e
n.wikipedia.org/wiki/UnionFS) ¥ XEARRNEESE—MERP X,

BE Union FS BT AR, —HEIJUSIIAER LVM. RAID 621 disk ZEIE—MBRF, 55— 1 EEH
AR — 1 RIZND A — I SRS ZEEE—EE, Live CD IERETITTEZRLARIFAERGATAIEM &
RFAFPAEHE L#IT—2518(F. Docker £ AUFS EHIERIERRtBEFRIA T EMURIERIE
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222 Docker X—1ZIUMEER,

BRI, BRRMIOSTRI—ME—ENA, LREIINETEMNE. JINAY, RN LEREARINISTRY
—EBERFRR (BHTIESTSMENEMRRANE ) fMRE EENA.

AEEEFRNBNOREE— B, BIF0E. BoilELE. BoRsamMhs, —TERETEGHE—
NERHFEN, BI—TRBERIDIRZ (stopped ) WESEEFHEN.

K79 Docker IARELAERESR T, REIEHFEEMETHIBRTNFCIESE .

)i

Kz

BRapSEEN dockerrun .

Fan, FEmsSEE—" “Hello World” , Z/g&RIEASE,

n)h:l

$ sudo docker run ubuntu:14.04 /bin/echo 'Hello world'
Hello world

XIRTEAMBERERIT /bin/echo 'hello world' JIFREREAL(FAXE,

THEHSBSNE— bash i, FIFAFHITRE

$ sudo docker run —t —i ubuntu:14.04 /bin/bash

root@af8bae53bdd3:/#
Hrh, -t i&EIRitDockersfe—MuRin (pseudo—tty ) HESERIBSEHIFVEBA L, - NLLESEHIFRER
NRIFFTF

AEXREELT, BRALUBESFREIZRIRInREAG<, 5120

root@af8baeb3bdd3:/# pwd

/

root@af8baeb3bdd3:/# Is

bin boot dev etc home lib lib64 media mnt opt proc root run sbin srv sys tmp usr var

ZSFA docker run keEEF==AT, Docker fEfaRIaTHIRERRIFEE:

© REAMEREFERENERSR, TFERNBECETH



- MERGEEFE—TER

© PERANHERE, FERENRERINGER—FEURER
* WBEEVEENMFZEOPHE— M EIEORIERPE
o MIBIEBECE— ip AR ER

* PUTRPiEERINBRER

| EaEAIEEes

ALRIA docker start @<, EIEE— 1 EBEEINBERMET,

BRI ONFRITHONBRER, PRRENRRE RN ARERIE TP ER . BRIEZSt,

LIEEimRIAE ps B top RKEBHIZEEER.

root@ba267838cc1b:/# ps
PIDTTY TIME CMD
17? 00:00:00 bash
117 00:00:00 ps

HXEHEHEHRIR. A

A0, BEH(UEITTIEERN bash M. XFE=(#ES Docker WEBHNFBRNES, ESENIHRENE

M.
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TIRSIETT

W
gt‘g{-‘:

BEZHIAHR, FELL Docker BEEERBLISFIPE ( Daemonized ) FERiaf7. LAY, ATLAESRIN —d

SRLH,
PINTENGSESAEEEEITERR.

$ sudo docker run —d ubuntu:14.04 /bin/sh —c "while true; do echo hello world; sleep 1; done"
1e5535038e285177d5214659a068137486f96ee5c2e85a4ac52dc83f2ebed147

—

ARBEeNEEREI—ME—RY id, BEJLUEIE docker ps tpSRkEERREE

$ sudo docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES

1e5535038e28 ubuntu:14.04 /bin/sh —c 'while tr 2 minutes ago Up 1 minute insane_babbage
RS ENMEES, AJLAEE docker logs <.

$ sudo docker logs insane_babbage
hello world
hello world
hello world



i
T

(@]
ot
I
n‘g;j
w
w

BJLASEA docker stop R 1IE—MEfTHIIAES .

Itt4h, HDockerBz2iEEIN LR, FNestbBEIELE, AN TF E—ETHHhRBHN T —MERIFHE
28, APEIY exit apdak Ctri+d RIELLRiHET, FrolErIaserzI&IE,

K IPRERIREETLAE docker ps —a @S &R, FIa0

sudo docker ps —a
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NA
ba267838cc1b ubuntu:14.04 "/bin/bash" 30 minutes ago  Exited (0) About a minute ago tri
98ebefa7d997 training/webapp:latest "python app.py" About an hour ago Exited (0) 34 minutes ago

ATFERIPIRESHIREE, AILAUEBIY docker start s REFHED.

ItE7h,  docker restart GSEBE—MNETENAREL, AEBEHBIE.

HNER
EER -d 280, EREIESHANES. REMMEFEEENSREITRE, BREMEE, 81EFR dock

er attach #p<8k nsenter THZ,

attach %

docker attach E2DockerE®wHIa< . FTERAIMNEFERZGS .

$ sudo docker run —idt ubuntu
243c32535da7d142fb0ebdf616a3c3adalb8ab417937c853a9e1¢c251f499f550
$ sudo docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
243c32535da7 ubuntu:latest "/bin/bash" 18 seconds ago  Up 17 seconds nostalgic_hypatia
$sudo docker attach nostalgic_hypatia

root@243c32535da7:/#

B2 attach S<SHEHEHASE. HSPEOERT attach IE—1ERNME, FIEEOHSELE
o BRANEAFG S EEN, BtEOITERITIRET .



nsenter a5

T
nsenter TEE util-linux 82 23AEEE. MREZRF uti-linux 8281w, FTLUZERTENGENR

(R

$ cd /tmp; curl https://www.kernel.org/pub/linux/utils/util-linux/v2.24/util-linux—2.24.tar.gz | tar —zxf-; cd util-linux-2.24;
$ ./configure ——without—-ncurses
$ make nsenter && sudo cp nsenter /usr/local/bin

S
nsenter AILUARS—MNMAENZFZE ., nsenter BIFE TIFEES root R, RBA=, Ubuntu14.04 {3
SAMEARYZE util-linux 2.20. ZEEFRFARAA] util-linux (2.24 ) ik, BREBIUTESE:

$ wget https://www.kernel.org/pub/linux/utils/util-linux/v2.24/util-linux—2.24.tar.gz; tar xzvf util-linux—2.24.tar.gz
$ cd util-linux-2.24

$ ./configure ——without—ncurses && make nsenter

$ sudo cp nsenter /usr/local/bin

o

AT EEDER, MEFEHREIERNE—HEN PID, FJLUBE FTEAYRSIRE

o

PID=$(docker inspect ——format "{{ .State.Pid }}" <container>)
BFIXA PID, ST LUEERIX N EES:

$ nsenter ——target $PID ——mount ——uts ——ipc ——net ——pid
THEE—EEGF .

$ sudo docker run —idt ubuntu
243c32535da7d142fb0ebdf616a3c3adaOb8ab417937c853a9e1c251f499f550
$ sudo docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
243c32535da7 ubuntu:latest  "/bin/bash" 18 seconds ago  Up 17 seconds nostalgic_hypatia
$ PID=$(docker—pid 243c32535da7)

10981

$ sudo nsenter ——target 10981 ——mount ——uts ——ipc ——net ——pid

root@243c32535da7:/#

BEEEM, BINAFKRTE bashrc_docker (https://github.com/yeasy/docker_practice/raw/master/_loca
I/.bashrc_docker) , FEHRAERKE .bashrc &,

$ wget —P ~ https://github.com/yeasy/docker_practice/raw/master/_local/.bashrc_docker;
$ echo "[ -f ~/.bashrc_docker ] && . ~/.bashrc_docker" >> ~/.bashrc; source ~/.bashrc
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(3]
1t
)

XA HPEN TIRS S EER Docker HYa<, U0 docker—pid BJLSREEPERERY PID; M docker—ent
er JLUHNSSRNERERRARITHS .

$ echo $(docker—pid <container>)
$ docker—enter <container> Is
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SHMSAEEE
| sibme

MREBSHAMMEANSEE, oJLMEA docker export &%

$ sudo docker ps —a

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
7691a814370e ubuntu:14.04 "/bin/bash" 36 hours ago Exited (0) 21 hours ago

$ sudo docker export 7691a814370e > ubuntu.tar

X SE AR IRIRE AU S

BJLUER docker import MBS RIBSXAFESNAERGR, FIa0

$ cat ubuntu.tar | sudo docker import — test/ubuntu:v1.0

$ sudo docker images

REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
test/ubuntu v1.0 9d37a6082e97 About a minute ago 171.3 MB

s, walLiBigiEE URL SEENBREKSA, 4ia0
$sudo docker import http://example.com/exampleimage.tgz example/imagerepo

“iE: FAFBEERILAER docker load RSNEGEFMEUGEIARMRERZE, BAILUER docker import KSA—
PERREBEIAMISGE . XRENXBIETERRBXEEFENARICRATHIEES (BMNREFERS
LIRS ) , MIBGEMEUEBRERRICR, RIREX, IS, NARREXUSARLIENEE

IR ETHIRER

test

NAMES
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il

BJLABEA docker rm  SEMIBR—METFRIDASHIESS
Ban

$sudo docker rm trusting_newton
trusting_newton

NRERPF—DEITHSRE, BILURIN —f 2%, Docker &&i%X SIGKILL 5548



it
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Docker Hub

BFE (Repository ) REHFHIRGAINTS

—NBEDRENESEMESE (Registry ) o LIR LTRSS ELEROENEMARSE, S MRSELA
UBZ1MeE, MENCETEESMESR. NXAFEXRR, SETLUBANR— EARNIBEHESR. flanss
FEEEIE dl.dockerpool.com/ubuntu 3Ri5t, dl.dockerpool.com ZiFEAMRS ML, ubuntu 2BER.

KREPDEHE, HAFEBEDXARERIR.

Bai Docker ER#HF T —MNAHEEGE Docker Hub (https:/hub.docker.com/) , EFREZBIFET#ET 15,00
0 RYRR . REPD TR, #ILABIITE Docker Hub RER FEGRG R .

BJLUBITHIT docker login @8 S RENABRE . ZREOMMMERIEMIIE R, MG, KibEFRBERH
.dockercfg FREREFAFRVALEEE.

| sz

BRPEEZRAEEE docker search WS REHERCETRIESR, HFIFE docker pull frSREETEHE
$i&0
BNl centos Ak iEEIFITEER:

$ sudo docker search centos

NAME DESCRIPTION STARS OFFICIAL AUTOMATED
centos The official build of CentOS. 465  [OK]

tianon/centos CentOS 5 and 6, created using rinse instea... 28

blalor/centos Bare—bones base CentOS 6.5 image 6 [OK]
saltstack/centos—6—minimal 6 [OK]

tutum/centos—6.4 DEPRECATED. Use tutum/centos:6.4 instead. ... 5 [OK]

HJLEHRETREAEXRFORG, HPEERGET. Md. ER (FRZRGEHOZNLREE ) . EE6E
Bt EEEmHMeE. ENNRGRBEESMBHELEMLEFR, automated BIFAITFRFRIERGIIK
EGIIANESN
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BIEERERELRY, TEEGRREDAME., —MEE( centos XFENEMBE, BIRAEMBUIRRESR . X
LERGEH Docker AEIGIEE . IGIE. XiF. &M, XFENEGRATERRNRIEEIEF. BF—ME

B4, tbN tianon/centos &, ©iM Docker P RIEFHHFRY, FEHBERFEEIR. JLUBERIS
user_name/ EIEEFEAETBFRERYERE, Ll tianon AF.

Boh, EEHIHEET -s N SHAILUSENETENA N ELLEREE.
TEHEFS centos BIERANI,

$ sudo docker pull centos

Pulling repository centos
0b443ba03958: Download complete
539¢c0211cd76: Download complete
511136ea3cha: Download complete
7064731afe90: Download complete

FBRHalLIEE RGBT docker push #5551 #E%%) Docker Hub,
| Emolz
BzpelE ( Automated Builds ) RS FHELXEFREERNEFRR, +H9HE. B, BFREIETE

&, LERITEINRY, MRRGEDFIRANEZFDERRSR. -

mBEzmneZeIFAFEIE Docker Hub fEEREE—1BfrMi4 ( BRISZHE GitHub 3% BitBucket ) FRIIRE, —
BB REHAIER, NEHITEIE.

EREEMONE, SFUWTHSE:
o BIEHZEZR Docker Hub, LA EFRMI:;
« ERFMuEFIEENKFE Docker Hub;
e £ Docker Hub &2 fc&—1BExhtliE (hitps://registry.hub.docker.com/builds/add/) ;
o IER—BERMIEFRIIE (FEE Dockerfile ) #1953 ;

* 8% Dockerfile B E, FiEREIE.

ZJ&a, ®JLA EDocker Hub RIB B2 REFIREFER EIZAPAS .
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IWEECRE

BFE(ER Docker Hub IXHFRIAHBERGERTSE, BRTLUEE— A CEHFANGER.
KON ENAERT T ERE.

docker-registry EEFRMNTE, T BETFHEMNENEREE.

\

L2717 docker—registry

nt

247 Docker &, BJLUBISIRENETS registry Hi&RE1T .
$ sudo docker run —d —p 5000:5000 registry

XIBERERN registry B RKENAIBIIFAECE. BRULUBSIESESckEEEINECEMNE, i ES
B 1##Z2) Amazon S3 RS .

$ sudo docker run \
—e SETTINGS_FLAVOR=s3\
-e AWS_BUCKET=acme—-docker \
—e STORAGE_PATH=/registry \
-e AWS_KEY=AKIAHSHB43HS3J92MXZ \
—e AWS_SECRET=xdDowwlK7TJajV1Y7EcOZrmuPEJIHYcNP2k4j49T \
—e SEARCH_BACKEND=sglalchemy \
—p 5000:5000 \
registry

s, B LEEARMEERR (40 /homeluser/registry—conf ) FHIBCE 14,

$ sudo docker run —d —p 5000:5000 -v /home/user/registry—conf:/registry—conf -e DOCKER_REGIS
TRY_CONFIG=/registry—conf/config.yml registry

ZOANBRT, CESHEEERSEN /tmp/registry’ . FJLUEIY -V SEERIEEEEFERIEAR IS ERREZR .
B0 FEARIBIFIE HERIEERE /opt/datal/registry’ B .

$ sudo docker run —d —p 5000:5000 -V /opt/data/registry:/tmp/registry registry



HHHHE AT A
SFF Ubuntu 3 CentOS FA&1ThR, alLABEZEE T RZEE.
* Ubuntu

$ sudo apt—get install —y build—essential python—dev libevent-dev python—pip liblzma-dev $ sudo pip

install docker—registry

*CentOS

$ sudo yum install -y python—devel libevent-devel python—pip gcc xz—devel $ sudo python—pip install

docker-registry

AL [docker-registry](https://github.com/docker/docker—registry) IRB FakiRiBH T .

$ sudo apt—get install build—essential python—dev libevent-dev python—pip libssl-dev liblzma-dev libf
fi-dev $ git clone https://github.com/docker/docker-registry.git $ cd docker—registry $ sudo python se
tup.py install

ARIRIEECESX M, £Z(EX dev RHRERAY “storage_path® EIARIAIFIECEERIIEE o

$ cp config/config_sample.yml config/config.yml

ZIEB5 Web IRSS .

$ sudo gunicorn —c contrib/gunicorn.py docker_registry.wsgi:application

A

$ sudo gunicorn ——access—logfile — ——error—logfile — —k gevent —b 0.0.0.0:5000 —w 4 ——max-reques

ts 100 docker_registry.wsgi:application

LEAS(ERS curl AiEAAY 5000 iwH, BEHIE docker—registry RUNRAEEIRBBIEI T -

>iF: “config/config_sample.yml’ {42 R~EIELE 4.

#HH# ERVECELE. TH. BRIES

BIBIFFAEBEZIE, MAJLMER docker tag” SRiFc—MER, AREEEEICE, 3IR=R ERAILATETRT . AIaIrAE CE
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FEMNEBRCHIRR.

$ sudo docker images REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE ubuntu latest ba587
7dc9bec 6 weeks ago 192.7 MB ubuntu 14.04 bab877dc9bec 6 weeks ago 192.7 MB

{8 docker tag” ¥ “bab8" IXMEFIRICH 192.168.7.26:5000/test” (&9 “docker tag IMAGE[:TAG] [REGISTRYHOST/][

$ sudo docker tag ba58 192.168.7.26:5000/test root ~ # docker images REPOSITORY TAG IMAGE |
D CREATED VIRTUAL SIZE ubuntu 14.04 bab5877dc9bec 6 weeks ago 192.7 MB ubuntu latest bab587
7dc9bec 6 weeks ago 192.7 MB 192.168.7.26:5000/test latest bab877dc9bec 6 weeks ago 192.7 MB

f$F8 “docker push’ _Ef&HRCHIER .

$ sudo docker push 192.168.7.26:5000/test The push refers to a repository [192.168.7.26:5000/test] (I
en: 1) Sending image list Pushing repository 192.168.7.26:5000/test (1 tags) Image 511136ea3c5a alre
ady pushed, skipping Image 9bad880da3d?2 already pushed, skipping Image 25f11f5fb0cb already pu
shed, skipping Image ebc34468f71d already pushed, skipping Image 2318d26665ef already pushed,
skipping Image ba5877dc9bec already pushed, skipping Pushing tag for rev [ba5877dc9bec] on {htt
p:/192.168.7.26:5000/v1/repositories/test/tags/latest}

A curl BB BEFRIER .

$ curl http:/192.168.7.26:5000/v1/search {"num_results": 7, "query": ", "results": [{"description": ", "na

me": "library/miaxis_j2ee"}, {"description": ", "name": "library/tomcat"}, {"description": ", "name": "librar
y/ubuntu"}, {"description": ", "name": "library/ubuntu_ office"}, {"description": ", "name": "library/deskto
p_ubu"}, {"description™: ", "name": "dockerfile/ubuntu"}, {"description": ", "name": "library/test"}}

XEALIESR {'description™: ", "name": "library/test"}’, XIRIGEEWEHIN EET .
WA LAR) B —ENEE NHIXNER -

$ sudo docker pull 192.168.7.26:5000/test Pulling repository 192.168.7.26:5000/test ba5877dc9bec: D
ownload complete 511136ea3cha: Download complete 9bad880da3d?2: Download complete 25f11f5fb

Ocb: Download complete ebc34468f71d: Download complete 2318d26665ef: Download complete $ su
do docker images REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE 192.168.7.26:5000/test la
test bab877dc9bec 6 weeks ago 192.7 MB
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ALMER [X/MEIZ] (https://github.com/yeasy/docker_practice/raw/master/_local/push_images.sh) #it&E _EEARHAYEEIGE T

$ wget https://github.com/yeasy/docker_practice/raw/master/_local/push_images.sh; sudo chmod
a+x push_images.sh $ ./push_images.sh ubuntu:latest centos:centos7 The registry server is 12
7.0.0.1 Uploading ubuntu:latest... The push refers to a repository [127.0.0.1:5000/ubuntu] (len: 1) Sen
ding image list Pushing repository 127.0.0.1:5000/ubuntu (1 tags) Image 511136ea3cba already pushe
d, skipping Image bfb8b5a2ad34 already pushed, skipping Image ¢c1f3bdbd8355 already pushed, skip
ping Image 897578f527ae already pushed, skipping Image 9387bcc9826e already pushed, skipping |
mage 809ed259f845 already pushed, skipping Image 96864a7d2df3 already pushed, skipping Pushin
g tag for rev [96864a7d2df3] on {http://127.0.0.1:5000/\v1/repositories/ubuntu/tags/latest} Untagged: 1
27.0.0.1:5000/ubuntu:latest Done Uploading centos:centos?... The push refers to a repository [12
7.0.0.1:5000/centos] (len: 1) Sending image list Pushing repository 127.0.0.1:5000/centos (1 tags) Ima
ge 511136ea3cha already pushed, skipping 34e94e67e63a: Image successfully pushed 70214e5d0a9
0: Image successfully pushed Pushing tag for rev [70214e5d0a90] on {http://127.0.0.1:5000/v1/reposit
ories/centos/tags/centos7} Untagged: 127.0.0.1:5000/centos:centos7 Done

## CEERCE X

Docker B Registry FIBEEXHRME T —LOEENR (flavor) , BRAILIBEREEREIRETFRSEFEE
#H 1BIR

£ ‘config_sample.yml® 3247, aILABREI—LLEIpAIEIRER :

*‘common': EAtEE

*local': FFHEEIRRIA N RS

*'s3": fRfiEEIREI AWS S3

*dev': M ‘local' ERHEAREE

*test’: BTl

*prod': E£FFINEECE (EA LIRS3BCEZE )

*'ges': FiEHIERI Google N=fFfi#

*swift' : FFiEEIERI OpenStack Swift &S

*glance': FiE#IEE) OpenStack Glance RS, AHEXHRFNEE
*‘glance—swift' : Z{iE&#ES] OpenStack Glance fRSS, Swift AEE
*“elliptics™: FEEWEZ Elliptics key/value =i

BPBA LIRS E X AHERER .

BB MERRIEIRE dev', EERAEMRIRIEAFOAME, FJLURIN SETTINGS_FLAVOR® ZIIMETEH, a0
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export SETTINGS_FLAVOR=dev

BHh, BRENGPTENIMNEREFMNHE, BEERA _env:VARIABLENAME[:DEFAULT] .

##H# TOIECE

common: loglevel: info search_backend: "_env:SEARCH_BACKEND:" sglalchemy_index_database:
"_env:SQLALCHEMY_INDEX_DATABASE:sqlite:////tmp/docker—registry.db"

prod: loglevel: warn storage: s3 s3_access_key: _env:AWS_S3_ACCESS_KEY s3_secret_key: _en
Vv:AWS_S3 SECRET_KEY s3_bucket: _env:AWS_S3_BUCKET boto_bucket: _env:AWS_S3_BUC
KET storage_path: /srv/docker smtp_host: localhost from_addr: docker@myself.com to_addr: m

y@myself.com
dev: loglevel: debug storage: local storage_path: /home/myself/docker

test: storage: local storage_path: /tmp/tmpdockertmp ™



SRS
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HEER— IS ERERITARER, e5d UFS, aLURHEZSEREIE:

RS SR aH=MER

SHEHREREN S DEN

MEIESAIER, F=EMRR

ta—HFE, BEIREERER *HIESAER, FET Linux FXYEREXMHET mount.
| l— i HuEs

R docker run as<RIRIR, A -v IRCKEZ—NHIESHEREITRE . X run PZXERTLL
HEHZS I EIES.
TEEZE— web B2, FIH—HIESZIERM /webapp BR.

$ sudo docker run —d —P ——name web —v /webapp training/webapp python app.py

o

=]

E=: EILA%E Dockerfile A VOLUME EFINI— 1 a&E S PSR RIZRGREZINERS

B

o

| H=E—ENERIERIES

5 -v fRCBAILIEEEH — A ETRERTISRFE.
$ sudo docker run —d -P ——name web -V /src/webapp:/opt/webapp training/webapp python app.py

TERISSINEENR /src/webapp BREIAZEH /optiwebapp BFE. XNINEEEHTUIXARHE+ DS
@, (LRI LUNE—LREFEIAERY, REERSRETEE L. ABERBRERVRBEITIEREE, W0
REFEAEE Docker £BHAREIEE .

T2 Dockerfile FALZEIXFAEE, XZ2F A Dockerfile 2R THBENSZBIY. A, FEIRI(EERZHIRE
R A—HE, PTLABBIEABES S,

Docker H#HERENAMAMIRZRE, BAEALIET ro IEENRER.

$ sudo docker run —d —P ——name web -V /src/webapp:/opt/webapp:ro
training/webapp python app.py
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MY o ZfE, BHEEARIET .
| EEE— AU E RIS

~v R LAMENIER RN USRI B 88+
$ sudo docker run ——rm —it —v ~/.bash_history:/.bash_history ubuntu /bin/bash
XA LUCRERSZMAZTGS T .

R MREEEH NG, REXMRETE, 8 vi 5iE sed ——in—place , AJRERIERM S inode
A9EE, M Docker 1.1.0i2, XESEREIRER . FIARBESRNEMEEESHIXER
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HiEsaR

o

ZEHZ, RIFIZHIEES=R.

i

=]
=

MRIFE—LIFEERIAERTERS

hu)

HiEEasR, ER—NERNSR, TIARRHEESHECERERR,
Bit, Sl aRrIEiEES=s dodata:

$ sudo docker run —d —v /dbdata ——name dbdata training/postgres echo Data—only container for postgres

==l

KRG, EEMESERFER ——volumes—from RiE#; dbdata BEEHHIEUIES .

$ sudo docker run —d ——volumes—from dbdata ——name db1 training/postgres
$ sudo docker run —d ——volumes—from dbdata ——name db2 training/postgres

AT LMERZ ——volumes—from SHRMENBEERSNHIES. HAUMNEMESER 7 HIESNER
FEHEIRES

$ sudo docker run —d ——name db3 —-volumes—from db1 training/postgres

IR A ——volumes-from SHFMEFEHIHIEENRREZEHCHAZTEFRTEETIRE.

SNSRMIRR T EHAIERE (815 dbdata. db1#1db2) , HEEHASHKENMNR. WREMF—EIEES, ©
MEMRRE—MAESE A ESIER docker rm -v S RIEERIMIIR KBNS EE . XATLULARES
S AT EIEES . BEARRIPRE T DR TR
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FRfEEEKEn . KE. TBRHES

BILAR SRS ERRVEURH I THITED . IKEMIEE .
| &t

B5E#EA ——-volumes—from #RCKEIE—MINE dbdata BEEEMNAE, FMAMENER LIZIZ2EH) /bac
kup B=. s

$ sudo docker run ——volumes—from dbdata —v $(pwd):/backup ubuntu tar cvf /oackup/backup.tar /dbdata

R[BEEHE, FAHT tar SFE dbdata HEMHAZAMAY /backup/backup.tar .
| s

MREBREHIEE— 1 B=R, BRE— " HEHIREMINEES dodata2,
$ sudo docker run —v /dbdata ——name dbdata2 ubuntu /bin/bash
AEBIES— 1588, F3 dbdata? E2E, FHMER untar BIESHFEHEEISEEF .

$ sudo docker run ——volumes—from dbdata2 —v $(pwd):/backup busybox tar xvf
/backup/backup.tar



&
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SMNERIDIn)ES R

i
W

BRPOLUE T —LEMENA, ZLMIBELARRIXENAE, JLIEE -P 3 -p SHKIEEROMET .

Iy

LfER —P #RCAS, Docker £RENIMET— 49000~49900 RYUiHAZI NP FRAIME R .

£ docker ps BJLABE!, ZAb=EHIAY 49155 HBREIE T =T 5000 iAo IEESAEAHIAY 49155 in RN
aipaEEEA web M ARHAVFRE .

$ sudo docker run —d —P training/webapp python app.py

$ sudo docker ps |

CONTAINER ID IMAGE COMMAND  CREATED STATUS PORTS NAMES
bcb33791f3f5 training/webapp:latest python app.py 5 seconds ago Up 2 seconds 0.0.0.0:49155->5000/tcp nostalgic_r

ERERY, AILUEIY docker logs #p&kREENAEE.

$ sudo docker logs —f nostalgic_morse

* Running on http://0.0.0.0:5000/

10.0.2.2 — - [23/May/2014 20:16:31] "GET / HTTP/1.1" 200 -

10.0.2.2 — - [23/May/2014 20:16:31] "GET /favicon.ico HTTP/1.1" 404 -

-p (/NERY) WELUSEEMSin0, FH, E—MEEmA LRTUSE— 1S ZIFHERE ip:hostP

ort:containerPort | ip::containerPort | hostPort:containerPort .

| megdpraR Ot

A hostPort:containerPort #&z{AHEAY 5000 iwOREIZEIZS 2R 5000 w0, LT
$ sudo docker run —d —p 5000:5000 training/webapp python app.py
IWRTBA RSP EAMET B O _ERIFrE L,

| mrsdBsEtbhAtE R

BJLUER ip:hostPort:containerPort 1&UISEMEMER—MSE L, ELil localhost #tik 127.0.0.1

$ sudo docker run —d —p 127.0.0.1:5000:5000 training/webapp python app.py



55 8 & ML | 53

| Btz RO

{$F3 ip::containerPort 4% localhost RYEEIRCRIZAEEAY 5000 iw, AENSBHE— " imH .
$ sudo docker run —d —p 127.0.0.1::5000 training/webapp python app.py
B LAEA udp #RICKRIERE udp iwd

$ sudo docker run —d —p 127.0.0.1:5000:5000/udp training/webapp python app.py
BEMEIKOLCE

{£F8 docker port XEEZLRIMEIIKOEE, tBA/LIEERISBERIMRIE

$ docker port nostalgic_morse 5000
127.0.0.1:49155.

o BBRBEECHINZEMLEHN ip ik (88 docker inspect BILKENFFBERIZEE, Docker MR LAE— AR
ROMEEECE . )

s —p iRCHUZSXERRIES iR
BN

$ sudo docker run —d —p 5000:5000 —p 3000:80 training/webapp python app.py
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W
’\/

B0z (linking ) RAZM Tin SIS, S—MIRSEFNARRERS.

ZESFRERIENERZEEE— I EE, ERSRr LB RSSREENER.
| BEvEss

EERGIRIESRBMERT. B, BxFEEEX —MFIchERWE.

SARLCEBRRNINE, RAMASDE—1EF. BENGRTRE2MIFL: * BEXM&GE, HRIFIC,
g—"PwebAERFAII LIS CleE web * SBEZEEMMSRNE, JLUEI—IERNSER, &R

B ——name FRCHUNBREENHE.
$ sudo docker run —d =P ——name web training/webapp python app.py
58 docker ps RIGIFIRERITHRA o

$ sudo docker ps —I
CONTAINER ID IMAGE COMMAND CREATED  STATUS  PORTS NAMES
aed84ee?1bde training/webapp:latest python app.py 12 hours ago Up 2 seconds 0.0.0.0:49154->5000/tcp web

LA docker inspect KEEBRIZF

$ sudo docker inspect —f "{{ .Name }}" aed84ee21bde
/web

B BRNEHER—1. MEEEHET— MU web WEE, YREMRER web X MSIHWIIR, BE
4P docker rm SRR BISIZAESE.

1T docker run RIRHMEGNSRAFIN ——rm #xic, WBRMELRUERSYZIMER. F2, —m 1 -d 25%
BERATERE

1

I Z \%%EH*

Iy

EA ——link SHAILUIBSEZ IR TeE,

TESGEIE— I HRIEIREESS
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$ sudo docker run —d ——name db training/postgres
bRz BIEUEEAY web &3
$ docker rm —f web
RIFEIE— AT web B85, FISBIEREE db &
$ sudo docker run —d =P ——name web —-link db:db training/webapp python app.py
IKAT, db &880 web BESEEBAXR,
—link 2HAMERXH ——link name:alias , HF name REHHEIBEEIR, alias X MERHGISE.

£ docker ps XKEBERAIEE

$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
349169744e49 training/postgres:latest su postgres —c '/usr About a minute ago Up About a minute 5432/tcp C

aed84ee21bde training/webapp:latest python app.py 16 hours ago Up 2 minutes 0.0.0.0:49154->5000/tcp

FTEREENEESE, db 1 web, db 2289 names 715 db thE web/db. X3FE3~ web &558553 d
b 28, web BB HAIF AT db BEEIEE.

Docker RN EBAIIBRZECIEZ T — M ZE2RE, MEFBARFE(INEOREEEN L. TE5) db FEA9
AHEFRBER —p 1 -P #xic, M T RESIERFROZIIMEME L.

Docker @1 2 A ABREATHERER:
- KETE

« EFf Jetc/hosts 14
A env @<RKEE web BRINIETSE

$ sudo docker run ——rm ——name web?2 ——link db:db training/webapp env

DB_NAME=/web2/db
DB_PORT=tcp:/172.17.0.5:5432
DB_PORT_5000_TCP=tcp://172.17.0.5:5432
DB_PORT_5000_TCP_PROTO=tcp
DB_PORT_5000_TCP_PORT=5432
DB_PORT_5000_TCP_ADDR=172.17.0.5

Hrh DB_ FFLAOIMERER M web BERIERE db BaEM, RIEBRAASRIEES .
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R TIMEZE, Docker im0 host (EEFIRARERY /etc/hosts BINIE., TEHEZERXEEE web B hosts X4

$ sudo docker run =t =i ——rm —=link db:db training/webapp /bin/bash
root@aed84ee21bde:/opt/webapp# cat /etc/hosts
172.17.0.7 aed84ee21bde

17217.0.5 db

XEE 21 hosts, F—1 2 web BE, web Fe2H id /EAMAIENE, F-/ 2 db FEERY ip MFENZ.
ATLUTE web BEFRZE ping B9 RNt IRAbE LINES .
root@aed84ee21bde:/opt/webapp# apt—get install —yqq inetutils—ping
root@aed84ee21bde:/opt/webapp# ping db
PING db (172.17.0.5): 48 data bytes
56 bytes from 172.17.0.5: icmp_seq=0 ttl=64 time=0.267 ms

56 bytes from 172.17.0.5: icmp_seqg=1 ttI=64 time=0.250 ms
56 bytes from 172.17.0.5: icmp_seq=2 ttl=64 time=0.256 ms

F ping kMitdbaes, Bk 172.17.0.5
TR BAM ubuntu BIEEANRBZLE ping, SEBITRE.

RRALEEZ N RE=REFEeR, tlaJAsEZ1 web &l db /=5 £,
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24 Docker Bahid, £BmNEEN _EEIZE— docker0 FEIAMITE, SEFRER Linux B9—1 bridge, BJLAIERR
N—NRERR . EEEEHFCHNOZERTER .

@A, Docker Nl BEc— AR S BAIFABEMER (17 RFC1918 (http://tools.ietf.org/html/rfc1918) #zE
M) FRg—MMbhEE dockerO O, ELANEARIRY 17217.421 , #6954 255.255.0.0 . HEEIRISSERAIMN
Ot&BEmpE— 1 E—ME ( 172.17.0.016 ) HIHbhE,

LalE— Docker BEERIAHE, ERFSOIET 3T veth pair #0 (LEHIBGLEE—MEON, B4—1E
AR LAKERERNEIES ) . XXEO—IRESEAN, Bl eth0 ; B—infE A ttEFEHEl docker0

7, BFRLL veth FFL (6180 vethAQI2QT ) . BEIXMA, ENMAILIRSRBE, SRZEEILUIERR
{5, Docker BiEIZE T EENIAFFBE TR ZIE— M EIHZME,

o
o
=
-+
2,
=
®
-

ethO ethO ethO0
L__l__J L__I__J L__I__J
_ wthXX wethYY wthZZ
docker0
dockerO

172.17.42.1/16
Host OS

B 9.1 Docker Mg

B TR BN BE—LEH=SH, Docker FRERIMEEFIEE . LUMET Linux apSRIBFEE., #h7e. EEE
2 Docker BRIAHIMLRHECE o

TEZ— R Docker M8 xM5S5%E,
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HopBLap IR B Docker BRSBEIRIEHEZ GEECE , MAEAREED AN,

—b BRIDGE or ——bridge=BRIDGE ——{§E&ssHEHAIMIR

——bip=CIDR ——7E| docker0 AY#&EHS

~H SOCKET... or ——host=SOCKET... —-Docker iR int=Kan<HIE

* —-icc=truelfalse ——RAEXIFERZEHITERE

» ——ip—forward=truelfalse ——1B& FXA=RZEVES

e ——iptables=truelfalse ——Z%1F Docker i#0 iptables M

* ——mtu=BYTES —-&ZBMLEHHI MTU

TE2A S EREE A LATE SRS ATERE, tBallA Docker 88850 ( docker run ) BHEIEE .. 7 Docker R
SEIRRHEIS TN ABIAME, SEHIT docker run BIBJLIEEIRERIBIAME.

* —-dns=IP_ADDRESS... ——{£REEIDNSRSZE

e ——dns—search=DOMAIN... ——iEEDNSE=Ig;
BEIXEIEINREE docker run HTEHERE, EACRHTRSEAMNFERNE

—h HOSTNAME or ——hostname=HOSTNAME —-EtEREFHZ

——link=CONTAINER_NAME:ALIAS ——#INaIS— 1 S22niEss
¢ ——net=bridge|none|container:NAME_or_ID|host —-BtEASHIFIEETR
e —p SPEC or ——publish=SPEC ——M&I&seixOZIFEF

e —Por ——publish-all=truelfalse ——IR5IB2EFFEIROAZIFBET
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BcE DNS

Docker REANBIMEREIIEFRSR, BBATABENEESRAIENIZH DNS EER? WRHMECFIAEE
S RIEREIRE A 3 MBXECEN .

EREPFER mount as AT LIBRHEHEE:
$ mount

/dev/disk/by—uuid/1fec...ebdf on /etc/hostname type ext4 ...
/dev/disk/by—uuid/1fec...ebdf on /etc/hosts type ext4 ...
tmpfs on /etc/resolv.conf type tmpfs ...

XFNHIRTLALLE TN, DNS (5EEEEHE, B Docker 38809 dns BLEi@IY /etc/resolv.conf {437
2ERIEH

WMRAFEEFEERREE, TR A THEANEI,
—h HOSTNAME or ——hostname=HOSTNAME

BERSENENE, ELEBRIRERHY /etc/hostname F1 /etc/hosts  (BEERSRINBERE, BEASTE
docker ps FER, BASEEMAISEEH /etc/hosts BE.

——link=CONTAINER_NAME:ALIAS

IS RS RRAIAHE, RII— M ESRAVENZE /fetc/hosts X, IEHERAIAER LUERENS
ALIAS #eJLUEREE

——dns=IP_ADDRESS

70 DNS BRS3285IZ220Y Jetc/resolv.conf &, 1ERZRAIXNIRSZBESREITEIEAIE /etc/hosts FRYEA
2o

——dns—search=DOMAIN

REDFANER, HgEERE N example.com BY, EEZER—13ZH host BIEHET, DNS F~MXEZEhos
t, TR host.example.com . FE: WRIKE LIRS 2 MNEIR, Docker 2ABEN LAY /etc/resol

v.conf RECERES.
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\

Bzl

BEANAIEES], FEET Linux £AY iptables BAXEESEITEIREFILIL, iptables =2 Linux _EZHARIBHX
B, SRS AITHRHER T o

BRTAISMEBMES

BREENVINENG , FEAMRGRIELASST. FLinux ZEH, WERAKEETTH.

$sysctl net.ipv4.ip_forward
net.ipv4.ip_forward =1

MR 0, HEARBEHBRA, WEEFHFTH.
$sysctl —w net.ipv4.ip_forward=1

WNEREFEN Docker IRESHIIHEIZTE ——ip—forward=true , Docker fi=BEINMTERFM ip_forward SEH
1o

| =i

BRZEEEINE, FEMSEAISIS.

© BRONBIRINEREEEK. BUABRT, FESRESWIEREE] docker0 MHF L.
« RHRGHIFGAIERG —— iptables RERTFEE .

hlErARN

/35 Docker IRSBEHE, BUASTII—SEEASREEE) iptables A9 FORWARD % L. 5@ ( ACCEP
T ) 15221k ( DROP ) BEURTFELE ——icc=true (H&EE) XR ——icc=false . HX, WMERFEE ——ipta
bles=false WA iptables #MY o

AL, MAMERT, TRASHRZEEAFNEEBEN . MR TREERE, ALUE /etc/default/docker X
fc& DOCKER_OPTS=--icc=false RZIEE.
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ihiEtEERA

T8d —icc=false XFMLKZiHAGE, IXATLUEIT —-link=CONTAINER_NAME:ALIAS %IusEi50A229FFHL
i1

a0, 7E/Es0 Docker BRSSRY, BILARERYER icc=false ——iptables=true ZSHRXAFEERIMNEHE, F
1.E Docker AJLMEM R HRY iptables #IR.

LERY, ZESEhfY iptables FINIATEER 2L
$ sudo iptables —nL

Chain FORWARD (policy ACCEPT)
target prot opt source destination
DROP  all == 0.0.0.0/0 0.0.0.0/0

2ZiE, BahaeR ( dockerrun ) BHEF —-link=CONTAINER_NAME:ALIAS %I, Docker &7t iptable &
HBEINBERSBRIN—5 ACCEPT N, #FHEEAEFMAIKO (BURTF Dockerfile A9 EXPOSE

7)o
AT —-link=CONTAINER_NAME:ALIAS &IN5, iRI1T iptables #N,

$ sudo iptables —nL

Chain FORWARD (policy ACCEPT)

target prot opt source destination

ACCEPT tcp —— 172.17.0.2 172.17.0.3 tcp spt:80
ACCEPT tcp —— 172.17.0.3 172.17.0.2 tcp dpt:80
DROP  all == 0.0.0.0/0 0.0.0.0/0

E&E: ——link=CONTAINER_NAME:ALIAS 1y CONTAINER_NAME H#l42 Docker DEHEF,
£ -—name SEIEENETF. ENBUFSHEIRG.



£ 9 E SRMLEECE | 63

g [ BRE SR

BABRT, SRLAEDBERIINENEER, (BRINMINETELIEIRSE.
| =egipimshapm

BRTERSNIMEREE, FIIEBERNAT AR SGRIIPIEE . XZ2(ER iptables AYIRIBIE(IZIRIFSE
S8

S|

BEENAI NAT .

$ sudo iptables —t nat —nL
Chain POSTROUTING (policy ACCEPT)

target prot opt source destination
MASQUERADE all —— 172.17.0.0/16 1172.17.0.0116

Hep, EAINPEERERIEIIE 172.17.0.016 WE, BirtibAEMMNER (/MWL ) BORENTSHEANER
ZME&EL . MASQUERADE IR{E4 SNAT RIGF 2 EEERIS MM -RERENHEE .

| shapipimsegTm

BEERUFIMERIAIE, ALATE docker run BHMZEEIE -p 3% -P SEKER.
NERRMNE, HLEEAMA iptable B9 nat FAHFRINERAIFIN o
£/ -P BY:
$ iptables —t nat —nL

Chain DOCKER (2 references)
target prot opt source destination
DNAT  tcp —— 0.0.0.0/0 0.0.0.0/0 tcp dpt:49153 10:172.17.0.2:80

£ -p 80:80 AY:

$ iptables —t nat —nL
Chain DOCKER (2 references)
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target prot opt source destination
DNAT  tcp —— 0.0.0.0/0 0.0.0.0/0 tcp dpt:80 t0:172.17.0.2:80
R

o XERHMINRETT 0.0.0.0, BREBESTVRBREEZEONRE. AFPALUEE —p IP:host_port:contai
ner_port ¢ —p IP:port IEESIFHDERMEN LR IP. #OFE, LUSHIEEEAIRN

o WRFEXAGEZENEER IP ik, ATLATE Docker BeESUE /etc/default/docker F3§E DOCKE
R_OPTS="--ip=IP_ADDRESS" , ZE&E/3 Docker fRZEIATER -
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AtE dockerQ Pt

Docker [REEIASEIEZE— docker0 W (ELEB— docker0 AZMED) , SENZEEE 7 EftbaYY)
By E N, XFISHERSEMNA M ENEEIR—MIEMNLE .

Docker BUIAEE T docker0 £2M1 RY IP HiEAIF S, ILENAERZ B LAIBIMNFEERE, BiX%
T MTU (EORTFREKNSEXAERST) , BER 1500 Bytes, siEEFHIMEIEA FIFHIAME, XL
EERJ LAEARSS B ahRIRHEH TACE -

* ——bip=CIDR —— IP #tbhtAN#ER3M&=L, $Ian 192.168.1.5/24

* —mtu=BYTES —— ZEZE0AR Docker mtu Bi&

A AEREEEFEE DOCKER_OPTS, AEEREIRS . HFB&I Docker MiFFE Linux M4, HAFPEILL
{FF brctl show REEMGFHIHOEREE .

$ sudo brctl show

bridge name  bridge id STP enabled interfaces
docker0 8000.3a1d7362b4ee no veth65f9
vethddab

. bretl @$7E Debian. Ubuntu HFAJLAEEA  sudo apt-get install bridge-utils k&%,

BIRCIZE— SRR, Docker NEJFRIMBLEER FIEiE— M= RAY IP b Bcta B=EshY ethO im . A
AHENE docker0 #EORY IP {ERFFEASSAIBIANE

$ sudo docker run —i =t ——rm base /bin/bash
$ ip addr show ethO
24: ethO: <BROADCAST,UP,LOWER_UP> mtu 1500 qgdisc pfifo_fast state UP group default glen 1000
link/ether 32:6f:e0:35:57:91 brd ff:ff:ff:ff:ff:ff
inet 172.17.0.3/16 scope global ethO
valid_Ift forever preferred_|Ift forever
inet6 fe80::306f:e0ff:fe35:5791/64 scope link
valid_Ift forever preferred_|Ift forever
$ ip route
default via 172.17.42.1 dev ethQ
172.17.0.016 dev ethO proto kernel scope link src172.17.0.3
$ exit
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BxE X Mt

AT EUARY docker0 MItF, FAFPtEAILUSEMIGRIEES N AE.
#Z35h Docker IRSEZHIRHE, A -b BRIDGE 8% —-bridge=BRIDGE RigE{ERERIRE .

RIS ELETT, BFESLEILRS, FHRPRIBAING.

$ sudo service docker stop
$ sudo ip link set dev docker0 down
$ sudo brctl delbr docker0

REBIEE— N MIHF bridge0

$ sudo brctl addbr bridge0
$ sudo ip addr add 192.168.5.1/24 dev bridge0
$ sudo ip link set dev bridge0 up

EEWANGEIZHFEE .

$ ip addr show bridge0
4: bridge0: <BROADCAST,MULTICAST> mtu 1500 gdisc noop state UP group default
link/ether 66:38:d0:0d:76:18 brd ff:ff:ff:ff:ff:ff
inet 192.168.5.1/24 scope global bridge0
valid_Ift forever preferred_|Ift forever

BcE Docker BRSS, BRAFFEEEICIZAIMAT L.

$ echo 'DOCKER_OPTS="-b=bridge0" >> /etc/default/docker
$ sudo service docker start

[Bsh Docker RS, #FiiE—1 A=, LA CEELHFERT bridge0 L.

AJLA4REEA bretl show apSBEEHFENERS . B9, ERIFPILUER ipaddr 1 iproute mSKEE IP
HhtFREEMEAREE..
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TEHA

ENBEENMERINZET, (ROReEX—LINB T EMEGF R
I pipework

J érome Petazzoni RE T —U pipework (https:/github.com/jpetazzo/pipework) B9 shell BEIAs, aTLAES
AP EREZNIT S P S RA0ER .

playground

Brandon Rhodes 6§27 —M2H5E2A9 Docker B aEMEHEIMETERY PythonZE (https://github.com/brand
on—-rhodes/fopnp/tree/m/playground) , BEREE. NAT BAXiE; LAR—LRE HTTP, SMTP, POP, IMA
P, Telnet, SSH, FTP BIARSS =8
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JriE LS EC E Y

Docker 1.2.0 FHAYIFEIZITHHIASRE RIE /etc/hosts , /etc/hostname #1 /etc/resolve.conf {4,

BEXLENEIRITHN, RESTHERTRE, SRRUINEEEHASWRTF IR, A, docker com

-
B2

m't TE)Q o
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BUABIRT, Docker PR REZEIA docker0 REAIEIIFMH,

RAREEFRER T ERZETUEIERE, MAREEENMTEETHE.
BRDARER: SIZ X peer O, HDAINEIRIMERF, EEMRERHERSEAEIA,
BStEE) 2 1 Ess:

$ sudo docker run —i =t ——rm ——net=none base /bin/bash
root@1f1f4c1f931a:/#

$ sudo docker run —i =t ——rm ——net=none base /bin/bash
root@12e343489d2f:/#

HEHES, AEEIENESEF=aRIRER S

$ sudo docker inspect —f {{.State.Pid}}' 1f1f4c1f931a
2989

$ sudo docker inspect —f {{.State.Pid}}' 12e343489d2f
3004

$ sudo mkdir —p /var/run/netns

$ sudo In —s /proc/2989/ns/net /var/run/netns/2989

$ sudo In —s /proc/3004/ns/net /var/run/netns/3004

CIE—XT peer EO, AEEEIRH
$ sudo ip link add A type veth peer name B

$ sudo ip link set A netns 2989

$ sudo ip netns exec 2989 ip addr add 10.1.1.1/32 dev A
$ sudo ip netns exec 2989 ip link set A up

$ sudo ip netns exec 2989 ip route add 10.1.1.2/32 dev A

$ sudo ip link set B netns 3004

$ sudo ip netns exec 3004 ip addr add 10.1.1.2/32 dev B
$ sudo ip netns exec 3004 ip link set B up

$ sudo ip netns exec 3004 ip route add 10.1.1.1/32 dev B

EX 2 MEB[MALIEE ping 18, FRINELER . RERERAFEFWIFRERD.

ItE5h, WAJLARIERE ——net=none XBIZREIRIE . XFRREA LUBITRITAIMESKIEE



589 E SRMEERE | 70

FBEMRINE, JURIE— N RIREVBENERS. B2 —RERT, EEFER —icc=false RXHAEHEZ
[BRIIEE
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M Supervisor SKETEHIE

Docker BERBIHEFSEMNHIZ, thil, — ssh 8¢ apache i daemon RS . BRIIREEEE
— M LEFBREMRS, XAUBRELZE, RERENHMRIEZ N EBmSHE— NS AEm, FBohhrd
REEEMXNHA, SR RHEESETE,

RNTEERHEEET B supervisor REERZEFPRIZSMHIZ. A Supervisor AILAEIFRYEF] . SE. &
BB EzTHE . TXEH()ER—TUARAIER ssh #1 apache RS .

| =

B5EEZ— Dockerfile, MBMEED AT o

FROM ubuntu:13.04

MAINTAINER examples@docker.com

RUN echo "deb http://archive.ubuntu.com/ubuntu precise main universe" > /etc/apt/sources.list
RUN apt—get update

RUN apt—get upgrade -y

I %% ssh. apache # supervisor

RUN apt—get install -y openssh—server apache?2 supervisor
RUN mkdir —p /var/run/sshd
RUN mkdir —p /var/log/supervisor

XEBZE 3 NS, X6 T 2 4 ssh # supervisor IRSIEEIZITHREENESR.
COPY supervisord.conf /etc/supervisor/conf.d/supervisord.conf
00 supervisord BIBCES M, HAEBIRENHRIXNNER NHE .

EXPOSE 22 80
CMD ["fusr/bin/supervisord"]

XEFAIMES T 22 #1 80 iw [, {#FF3 supervisord BEJHITIRRBIIRS -
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I supervisorfic BN HERA

[supervisord]
nodaemon=true
[program:sshd]
command=/usr/sbhin/sshd —D

[program:apache?]
command=/bin/bash —c "source /etc/apache2/envvars && exec /usr/shin/apache2 ~-DFOREGROUND"

EEEXHEEEFHHE, £ supervsord BeEHAARE, {FH nodaemon 24kiz17. F_REESER
R 2 MRS . B—RES— 1 IRSHNEFNBINXNMRSAIHS .

(FIEEYSPES

BIERER
$ sudo docker build —t test/supervisord .
B3 supervisor 28,

$ sudo docker run —p 22 —p 80 —t —i test/supervisord

2013-11-2518:53:22,312 CRIT Supervisor running as root (no user in config file)

2013-11-2518:53:22,312 WARN Included extra file "/etc/supervisor/conf.d/supervisord.conf" during parsing
2013-11-2518:53:22,342 INFO supervisord started with pid 1

2013-11-2518:53:23,346 INFO spawned: 'sshd' with pid 6

2013-11-2518:53:23,349 INFO spawned: ‘apache?2"' with pid 7

fEF8 docker run RBEmhFAICIEEINSEER, RS —p RMEISNEO, XEHIIHEERETAIE ssh #0 apa
che R 7

BILAERIXAN T3 AEIE— 1 RE ssh IRSBHIEMIREG, ZFeIEREIIUERX MEGHEREIE
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8l# Tomcat/Weblogic ££¥

| 2% Tomcat 1%

HEBTFHEER jdk. tomcat FAE home BR TE, Bili— 1588

docker run -t =i —v /home:/opt/data ——name mk_tomcat ubuntu /bin/bash

s

XEmSHEH AN home BREIBEEM /opt/data B, BesNBRERFE, WEBmEIE. ETRHME tom
cat WEARE, [dk MERZEREWFZ/G, & tomcat F2=HE! /opt/apache-tomcat H %w4E /etc/supervis

or/conf.d/supervisor.conf 34, 70 tomcat I

[supervisord]
nodaemon=true

[program:tomcat]
command=/opt/apache—-tomcat/bin/startup.sh

[program:sshd]
command=/usr/sbhin/sshd —-D

docker commit ac6474aeb31d tomcat
i tomeat 343, #h#E Dockerfile,

FROM mk_tomcat
EXPOSE 22 8080
CMD ["/usr/bin/supervisord"]

1842 Dockerfile 632515 .

docker build tomcat tomcat
I %% Weblogic 1%

S tomcat EXR—&, XEMW—TEENHE

supervisor.conf
[supervisord]
nodaemon=true
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[program:weblogic]
command=/opt/Middleware/user_projects/domains/base_domain/bin/startWebl ogic.sh

[program:sshd]
command=/usr/shin/sshd —D
dockerfile

FROM weblogic

EXPOSE 22 7001

CMD ["fusr/bin/supervisord"]

I Tomcat/Weblogic &{&r9EA

FhERYER

FEEIRRR, FA -v &%

-v, ——volume=[] Bind mount a volume (e.g. from the host: —v /host:/container, from docker: —v /container)
BAMEMSIRIREENES, SEFVSTEZ BRI, FRUBRINEHER. LERBREEERIE
FNERMAILLT

Tomcat #1 Weblogic &2£795C

Tomcat REF RS EEERIE]

docker run —d —v —p 204:22 —p 7003:8080 —v /home/data:/opt/data ——name tm1 tomcat /usr/bin/supervisord
docker run —d —v —p 205:22 —p 7004:8080 —v /home/data:/opt/data ——name tm2 tomcat /usr/bin/supervisord
docker run —d —v —p 206:22 —p 7005:8080 —v /home/data:/opt/data ——name tm3 tomcat /usr/bin/supervisord

XEiH—T weblogic WECE, K& weblogic B— MRS . WREB(FEREMAY administrator +node
A ERE, MBEE supervisord 2515 H administartor server #1 node server FIBEIHIZAS, XHEMAY

ez

« TJLUMER weblogic FIEEERE, RIESHE

o EBEENARER, REBLEIANBARISERE FRITT
7 I=P =N

e Docker itBEZ*T
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o XINEBE BEEINTERS, NERMITS, FEE administrator E5c8lET =, ARBEEHNS
28 supervisor [GoIAR, AEBRoIEE

BINN T AR ITEEFEZEE adminiserver EH, FEY RAEHE, B2 REIA, BRIMRFGER
R E—MEERRER . (ENERXMARIZFRFINATS )

docker run —=d —v —p 204:22 —p 7001:7001 —v /home/data:/opt/data ——name node1 weblogic /usr/bin/supervisord
docker run —d —v —p 205:22 —p 7002:7001 —v /home/data:/opt/data ——name node2 weblogic /usr/bin/supervisord
docker run —=d —v —p 206:22 —p 7003:7001 —v /home/data:/opt/data ——name node3 weblogic /usr/bin/supervisord

XAERTIR{ER nginx SRS EIIEF R LITSRECE T
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ZaYEENZENESREX

Docker EOABIFEM K2 docker0, EREEAFIZIENARMNT, Z0IRiRARNEUN-REENLE
—R&NUfEL veth*** ) Docker REIEE XM - EE—RE, T

[root@opnvz ~J# brctl show

bridge name  bridge id STP enabled interfaces
docker0 8000.56847afe9799  no veth0889
veth3c7b
veth4061

FERRPEIRIMI—AR R G T EIXAFATIIE :

root@ac6474aeb31d:~# ip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 1500 gdisc noqueue state UNKNOWN group default
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Ift forever preferred_|Ift forever
inet6 ::1/128 scope host
valid_Ift forever preferred_|Ift forever
1: eth0: <BROADCAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UP group default glen 1000
link/ether 4a:7d:68:da:09:cf brd ff:ff:ff:ff:ff:ff
inet 172.17.0.3/16 scope global ethO
valid_Ift forever preferred_|Ift forever
inet6 fe80::487d:68ff:feda:9cf/64 scope link
valid_Ift forever preferred_|Ift forever

XA LUEIX LB R E— MABRIMNES , 18T nat iEEIMN, MNRBILIMEZZIRES, HBEEMusO
R, BD —p 2.

NSRERWRERNA, sSEMS MIIEENRIER:, ARERESS MEINIEREAT —MIENEPE, B
ATFERXN WFTHERIBA HEERIM R L.

| sm#hE

FH A FIEN B BIM-R—EREEMIEIENBIE— vian 101, X RIF—FINF=/iE S TEE— MITEMEE
Y, MERE—. B=. ERNEER—MIENEFTT, MNZETLUMEERE, mMERLURE— vian FrIE
IR 2 B EX .
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=8m iRl M=

o TTa

Bk 10.1 ¥I25R3NE

I ubuntu 7~

" |
Fifi— PELEN
| wmEr— |

8

TELA ubuntu ABICIEZ N ENBIBZEEN: 632 E S RIMIET, %8 /etc/network/interface {4

auto br0

iface br0 inet static

address 192.168.7.31

netmask 255.255.240.0

gateway 192.168.7.254

bridge_ports em1

bridge_stp off

dns—nameservers 8.8.8.8 192.168.6.1

& Docker RUBCAMFEBERIXMHERY brO £H, XFFHX GRS LERPER em1 XA -RATXI AT

EBWEET

ubuntu &2 /etc/default/docker 344, imINEE—THRE

# Docker Upstart and SysVinit configuration file

# Customize location of Docker binary (especially for development testing).

#DOCKER="/usr/local/bin/docker"
# Use DOCKER_OPTS to modify the daemon startup options.
#DOCKER_OPTS="--dns 8.8.8.8 ——dns 8.8.4.4"

# If you need Docker to use an HT TP proxy, it can also be specified here.

#export http_proxy="http://127.0.0.1:3128/"
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# This is also a handy place to tweak where Docker's temporary files go.
#export TMPDIR="/mnt/bigdrive/docker—tmp"

DOCKER_OPTS="-b=br0"

/=5 Docker AIBH(R (£ —b SH KBERIPETMIEMES £, B Docker IRSE, BEABTRILUEREE
ZEERRAMIIENEZ LT .

root@ubuntudocker:~# docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
58b043aa05eb desk_hz:v1 "/startup.sh" 5 days ago Up 2 seconds 5900/tcp, 6080/tcp, 22/tcp  yanlx
root@ubuntudocker:~# brctl show
bridge name  bridge id STP enabled interfaces
brO 8000.7e6e617c8d53 no em1

vethe6eb

XM ERICERREIMIENE LT, SEMIEFNINERBILUEERNT . F2EIEE, XEHEE
SRFRIEEFRNINELZET o
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T AR E AR

STFARED M RIR, 185 PaaS BB MED, Wik E, H Docker 1N AR sandbox B4 /NT
&

/o

BJLAA Docker RARENTA . Wik, EF-HER.

A& Mt EER

toscal feobloglel . . I_ tomcal feebloglc)..
losent feoblaglef . .
i it Smobloglc) ..

/ hai

dncker {2
s I
BRI i oo BBEY
frame ﬂ;‘l";ﬂ
B 10.2 b AL
Docker SFEE/N, E—& E5128 G WFHIIRSSE FEBE 100 NERA@aEER, Allgmin— SenE

BEEABTETN LS8 samba, B samba B9 home 2ZEAEEE MNP home BRI R FFA ()
FMRERIIAY Windows #1288 k.

FNEAMESE, HEETEERF— MNENSSIMEHIBAFINEER ER, MR IRITUAEES
BIHRIZEE, B1Y docker run —v AR home BRMSPEITRF . FERIMA, RFERREBRE
WRRER), REPE—NESEER —v MNEKEEIIA home BREEIAIA . iXHE, EATRIHIFA. Bk
EXER—7, FeBIFARR HERAINEE, MdER IHEAR 7RI

WER VR BB RIREE, REITERQNSRINE, oL IEERREE TR BIEE o 55D
EFNEFRRHRT . XMS RIS ER MR RIEERT
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RizB =8

Docker &&8#0 LXC B=ERIEM, FHEMNZEFENERS . 2A docker run Fa—1&=RES, #£ES Do
cker AEREE T —MRZMZF@FUEHEES .

BFTEEH T REMEERERENRS, AR THIHErSRs TR LRHEME E R R RUME
A

B EREEECRENNEE, BEREENTEHIIRMERRAY sockets Sz, A, MRENRF LM T

HNAYRE, BRUMBIRENZE—HFRITIEMSRRE . SiEEAHRAER links K& 2 1MNE=8
B, BEMTLWEEBET (TLURIEEERIREIEE0EE ) .

MREEZHERIBERE, FrEERBE M EEYAMNZOEEEE, sEYIEY BRI IBE—
o

B4, RizpLilEF=EAEMERIIRE S IR

WiZEF=EM 2.6.15 A (2008 F 7 Bk ) ZIEHKSIN, HEFE, XENFIRTEETES KBLEFRS
FRASCREIGIIE o

IR b, BFTERVEEIMZIHREENNEEER, YR T ERZPSIAN—MHHIRSEI OpenVZ (http:/e
n.wikipedia.org/wiki/Open\V/Z) RO44 ., M OpenVZ INBERE 2005 Ak T, HiRiHFILIEEE+5mK

Vo
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|

EHIER Linux SRR XREM, AERSTIMEIRAYSRTHAIRS .

CIRETRZEENEN,; URRBRSNSSEITUAEAZENNINGT. CPU. #E 10 EXR; 2R, F&
ZRE, EHERERT SERANTRERFEENHTSERENERS

REEFIAAFARBEARZEEENE. GIEYENHE, BERLIEELIRS (DDOS ) WELHES AT
1. TEHEESAFPFEE (LR BSFABRI PaaS) £, EHEA+SEE. fii, ZRLENEREFERIEE
AORHE, AJLARIE—EUtIESIE TAIMRE

FEHIZENEIIAT 2006 &, AWM 2.6.24 IRAFFIAHESIN.



BNEZRE|84

AR5 umAIREIF
BT BN AREFENZOEEIT Docker BRSiR. Docker RERIZITEHEIEE root IR, FltEZ2H
o,

Bt WRIABUENRFRZAELLAE Docker BRSS . Docker SeiFRFAEENMBEREHZ Mk, BRNTH

ZIRFVERAVHINR, XASZILERREERRS . F1a0, EERFEMERMITEREENAMRER / MRS

FEBEH host BRH, BABTREIC EIMAILISENIXERFHITIERIEN T . XITRRRRIE? BREFEL
EIVFRBEIMCRGE AR INRERLS, MIQEREIERPHEZEFNURHRRREINERS.

XERERRTENRZEER. FEitt, HRMUSECIERSE (FIaEE—1 web iRS3:E) , EEINEEHITS
HZesE, HIEESRRF A ESEREIZE—LHIAERIE=R

797 IsEXIERSSIRAIERIF, Docker B9 REST API ( & FinAskIRERSSIHE(S ) #£ 0.5.2 ZEERAZAHEAY Unix
EEFISIBRTRAHER 127.0.01 LR TCP EEF, FNRERREZBUMMAK T . IAEMRFER Uni
x PRI ERIEEZEFLA%RE.

R LARIAR HTTP 24 REST APIBE. BIERZENE, HRIABEUENIMNESE VPN, SHEBFRFL
# (PINZRIFEY stunnel # ssIIAIE ) FAGAEEILURIT. tEoh, ERJLAER HTTPS FNEBRIGERF .

BIASUHAY Linux BF =@ LENE T LASEIMERTE root FAFRIZITEINEEIB 2R . IGMRAR LR T BB+
MNZEHZHREMS AT EEH

LR ARSI 2 M EENTEFIE:

* BEEAY root AFIRTEIARMENL ERYAE root R, iR BRI ENZ [EERRIEF S oA R 2R,
* JtiF Docker BRSS5imfEAF root SR Tz, FAZERSEMFHIERNERITHEEFBIRANEF, XEF
HIERE R ERE RN TRE, AN AREMUNERESIHRAEE . RERFF.

Ba, ENRBEBRS2:RE1T Docker FIEXMEERS (FINEERSILIN ssh izfndfeisiz. 812
TE nrpe. collectd &) . HERISIRSEKEIBRFEIET,
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PtzRE I

BEIHE ( Capability ) 2 Linux PItz— 2 RRFE, sTLURMARM EAISIRIGIEES] . Linux MZEB 2.2 iR
REFSHFRENE, BRIIRY O NEMMAERYRFREN, REILUWERAEHRE L, B LUWFRESHF L.

Ban, — Web IRSHEREZ4IE—MET 1024 A9iROHIBER, FHAEE root IR . IPAE RTBEHITIN
net_bind_service BENBIA, Itt4h, EBRZSEMAIZRIUBEIRERHIZIREN root AR .

BOANBSR T, Docker [EEIRIB=RKTHSIREI R 1 HERAZAI—ERD8EST

{EFRREINHIRIINGE Docker BEMNLREBRBIFL . BE, ERSHE LT HFEHUWIRHE, B1F
£ ssh. cron. syslogd. 4SBT EER (HlaNREER ) . NEERETESE, BRIRXWHERRE
B9, EAILFFRBRSIUH R R B LN R R T B,

* ssh iAEHEN EsshiRSREE;

* cron BERIZIEABFHENT, TRIAEREIRSAINARAE;

« HERZAH Docker E=HIRSEIE;

« BEHEEBEEXEE, FEPBREEFENT udevd LIRELIIRSS

- NESEHEFEEINLRE, BRIFSFEREK, SRTHTEYNEHTEE.
M EERBIFAILIEL, AEDERT, SEHAHRE “HIERY” root IR, BERFEROHAIBENRITT. AT
meke, BHEIUER—LVEIINUR.

« SERZEIEFE mount #BIE;

« RIFEEpOAENNERS;

o EHAE—SFRFINRIE, LLINCIEFANSRE . BEUEEMES,

o ZIHERINE.

X, PEREERERRTEUST root (R, BARSRISAMENAVRSNIR, SEHITAIBIABER.

ZUABR T, DockersRF HEE (https://github.com/docker/docker/blob/master/daemon/execdriver/nati
ve/template/default_template.go) #&, 2R %&FI0aE (https://github.com/docker/docker/blob/master/d
aemon/execdriver/native/template/default_template.go) ZAMIEEIIR. XA, BREITLUREESE
k%79 Docker &=8/=FERIMIAPR o



ENEL2|86

HueZeRE

BRTBESMNBIZSN, ERILIFIA—EMERIZ2HIRIERER Docker B9% 2, #121 TOMOYO, AppArmo
r, SELinux, GRSEC %,

Docker HEIBARBATEEAVE . BRI LARBZM S EENE Docker EH LS, fI40:
o FERZHBE GRSEC 1 PAX, XEENNREMEINEITIINIZSAE; BId bt pE Rt T=ZIRN
%, #H, BRZFEAEE Docker HHTHOUEE .

o (FR—LEIZRT ISR SENR, AT AppArmor HIREIRFN Redhat 5 SELinux SREGAIEMNR . XL
BRI TN 245 .

« BRELIBEXHSEREIRES 225K .

IREEHINE) Docker BRENE=FTE—# (LLUINBIRIMINERSES ) , BRELLHIVGF, TR
Docker W#ZIE R FRtAT LAIIE B EES
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&4 4

ot

RUFKE, Docker BRIERTHERER, FRIRESRANER root SURFKIZITHZANE o

54h, ARPBLMERMBTER, thin Apparmor, SELinux, GRSEC #iaZz et ; EEECENRKPINES
R ENE
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EHARLEH

Dockerfile H—1{TT7@ap<iB@HE, HESIFIL # FFLAGERT,
—figH9, Dockerfile S5 RMUERS: HIEGER . HIPEEE. BGiREESHAXREmIhTiES.

Ban

# This dockerfile uses the ubuntu image

# VERSION 2 — EDITION 1

# Author: docker_user

# Command format: Instruction [arguments / command] ..

# Base image to use, this must be set as the first line
FROM ubuntu

# Maintainer: docker_user <docker_user at email.com> (@docker_user)
MAINTAINER docker_user docker_user@email.com

# Commands to update the image
RUN echo "deb http://archive.ubuntu.com/ubuntu/ raring main universe" >> /etc/apt/sources.list

RUN apt—get update && apt—get install =y nginx
RUN echo "\ndaemon off;" >> /etc/nginx/nginx.conf

# Commands when creating a new container
CMD /usr/sbin/nginx

Hep, —FHaesusiBETRIRGER, F T RIEFRBHEHPERER

FENREERERES, flI0 RUN 1§<, RUN BSBREATIRERISS . 8=17—% RUN 8%, &
BRI —E, FHER.

&faE CMD 1E<, XRIEEETERIRRFHRS .
THE— EERM0F
# Nginx

#
# VERSION 0.0.1

FROM  ubuntu
MAINTAINER Victor Vieux <victor@docker.com>



RUN apt—get update && apt—get install -y inotify—tools nginx apache2 openssh—server

# Firefox over VNC
#
# VERSION 0.3

FROM ubuntu

# Install vine, xvfb in order to create a 'fake' display and firefox
RUN apt—get update && apt—get install -y x11vnc xvfb firefox
RUN mkdir /.vnc

# Setup a password

RUN x11vnc —storepasswd 1234 ~/.vnc/passwd

# Autostart firefox (might not be the best way, but it does the trick)
RUN bash —c 'echo "firefox" >> /.bashrc'

EXPOSE 5900

CMD ["x11vnc", "-forever", "-usepw", "—create"]
# Multiple images example

#

# VERSION 01

FROM ubuntu
RUN echo foo > bar
# Will output something like ===> 907ad6c2736f

FROM ubuntu
RUN echo moo > oink
# Will output something like ===> 695d7793cbe4

# You'll now have two images, 907ad6c¢c2736f with /bar, and 695d7793cbe4 with
# /oink.

£ 12 Z Dockerfile | 90
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ESHI—ME=LI INSTRUCTION arguments , $§<$83#E FROM . MAINTAINER . RUN %5,
| FROM

=LA FROM <image> 3 FROM <image>:<tag> .

F—FKIEQWIN FROM 18<S. #H, MRER—"Dockerfile eI ZZ MEGRT, AILUERZT FROM 18
< (BMHEE—R) .

| MAINTAINER

XA MAINTAINER <name> , IEE#HIFEER.

RUN

LA RUN <command> 3§ RUN ["executable", "param1", "param?2"]

BIEISTE shell BigrhizfTan<s, Bl /bin/sh —c ; EENER exec 7. IBEFEREECRIFTLUEITE
B, FIE0 RUN ["/bin/bash”, "-c", "echo hello"] »

% RUN IROBIELRIREER LIVTRESS, FHTONIEE. SHORKITLIER | K.
| cmD

SCFEF =S

e CMD ["executable","param1","param2"] {£F exec {7, HEEFA;
¢ CMD command param1 param?2 £ /bin/sh H#1T, RHEFEEIZERINE;
* CMD ['param1""param?2'] #2f#tz5 ENTRYPOINT RIBNIASE;

IEERNERITNITAIS, 81 Dockerfile REEE—45 CMD @< . MIRIEE 7 EFH<, RERE—
WHAT

Di>
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MREFEHESENREETIETNSS, NLERS CVD IREHL.
| EXPOSE

B EXPOSE <port> [<port>...] »
HiF Docker BRBZinAERENHRAS, HERKESRER. TEISRHFEEEIT —P, Docker FH=BmhoE
—MNim A AREENRA .

ENV

LA ENV <key> <value> ., IBE—IMHETE, SWELE RUN ESEH, HESSBETIRE.

Blan

ENV PG_MAJOR 9.3

ENV PG_VERSION 9.3.4

RUN curl =SL http://example.com/postgres—$PG_VERSION.tar.xz | tar —xJC /usr/src/postgress && -+
ENV PATH /usr/local/postgres—$PG_MAJOR/bin:$PATH

| ADD

¥ ADD <src> <dest> o
Zan S B EFIEER <src> FIARTHY <dest> . HA <src> wJLAEDockerfilefrE B RAT—MEXTEE
2; BTl —1 URL; BRI — tar X4 ( BafgERBER) ©

COPY

¥£H COPY <src> <dest> .
SHIARMENAY <src> (A Dockerfile FrEEE RAIEXIEER ) FIFEEHAY <dest> o

SERARNEERARRR, HEFER COPY .
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| ENTRYPOINT

PRFPASTL:

*  ENTRYPOINT ["executable", "param1", "param2"]

* ENTRYPOINT command param1 param2 ( shelld#f7) .
BeERREENITINmS, HEARAH docker run IREHMNSHES.

54 Dockerfile #REEE—" ENTRYPOINT , HIEEZSMY, RERE— M.
VOLUME

A VOLUME ["/data"] »

Sl — M I U S RO, — MR R IR B RS OIRS
| USER

&~ USER daemon
IBEIZITASRMIAPEZE UID, B4M RUN tLEEmBIEERF.

LRSAZEEER[NIRT, JBSZaSiEEizTHEF .. FEILEZICIEEEZMER, flal: RUNg
roupadd —r postgres && useradd —r —g postgres postgres . ElRATFRENEIE R ERILMER gosu , MAHE
%= sudo

| WORKDIR

B WORKDIR /path/to/workdir .
HNEER RUN . CMD . ENTRYPOINT 18SEHETEER.
BJLUFERZT WORKDIR 18, EEMSUESHEBNER, WsETFZaianSiEERR. flan

WORKDIR /a
WORKDIR b
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WORKDIR ¢
RUN pwd

NEERRIZA Jalblc .
| oNBUILD

#8279 ONBUILD [INSTRUCTION] .
EESFIENRGIFAECHEAZRGIEMISEGR, FATIRERS.
f5Ugn, Dockerfile fERIITRIRBLIRZ TIHEER image-A -

[...]

ONBUILD ADD . /app/src
ONBUILD RUN /usr/local/bin/python—build ——dir /app/src

[.]

WMRETF image-A CIEHHIEERRT, Fa9DockerfilethfEA FROM image-A IEEEMEEIT, BT
ONBUILD 1ESHE, EMTEEEMITREIES.

FROM image—A

#Automatically run the following
ADD . /app/src
RUN /usr/local/bin/python—build ——dir /app/src

{£F ONBUILD #E<HIRER, HEERSHER, fIal ruby:1.9-onbuild .
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BIERE

m555h Dockerfile Zf&, BJLAUEIY docker build dp$3REIEER .

HARRIMERN 9 docker build [iEIR] 842 , ZapSBZEUEERR T (81 FFB= ) B9 Dockerfile, FBZIERT
FrERA&I%XL Docker RS %, HIRSHFROIZEE G . FIt—AREZINKE Dockerfile NBRAZEER., tBALA
Bid .dockerignore X4 ( B—{THIN—5LEMET ) Kik Docker ZERIRR OB R4

ZIEERETEER, JET -t &I, fia0

$ sudo docker build =t myrepo/myapp /tmp/test1/



=
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ESINELA

Docker AT C/SZEty, BIFEEFiIHFIRSIK. Docker daemon fEARSImESkEEZFRYIER, FMNEIX
sk (Bl 1B17. DAREE) . EFIHHIRSIHETLUEITE—IWIEE L, teli@Ed socket 2i& RESTTul
AP| SRHITEE.

Docker Daemon

Docker Client Container 1

docker pull
< > Container 2

docker run

docker

Container 3

Container ...

Docker Index
B F 13.1 Docker EARZE13

Docker daemon —fRAEBEENEEIETT, FEFEECREEFHRITER.

Docker ZFimll A BAFIRME—FIeTHITHS, ARPBEXLHSLIER Docker daemon 3R EH.,
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AFEd

BF=ERE Linux AZ—N2 ARt . 810 SREEE R REF=E, BITEEFRINBEMGREAMIA
BFRGPET—H . SFTERIET SR ZERILERFE,

pid BF=8)

TRAFPHEFREES pid EFZEREFN, BERAEEFEHaLABER pid. FrEH LXC #27E Dock
er FRIRHIEADockeri#t iz, B LXC HZEBFANEFZTE. RNATFRFRE, RLta LIRS @RI
HRERY Docker &388.

net EF=8

B7 pid BF=(E, 81 &aF=@HH pid géBiEERE, (EEMNKZiROFEHZ host Bin. MERELIED
net BF ALY, B net BFEEMIIAY MEIRE, P ik, BEBE, /proc/net BR .. XHEENEEM
MLETREERRE k. Docker BAIAKE veth B9 ZC, BARFRIELINRRE host £AI— ~Docker M docke
r0 EHE—R.

ipc BF=(8)

REEMHIEXEXREXA T Linux EIAHEIZEIZZ B F5i%(interprocess communication — IPC), 81&(ES

£. BEWNIIFIHZAEFE., AMmE VM FENE, SRR ELR X2 host FEBHEE pid 8F=
EFROHEERE, FIWEEE IPC HRBBIHIAZZEZEESR, 81 IPC ZRE—1E—HI 32 £ id,

mnt ZFZ(8)

#£(6l chroot, B—MNHEEEI—MIENBEFIT. mMnt BZREARIFAEEZF= DHNHIEERIRSUEEERTR
@, XFEFINEFTE PIHEFEENXGERIMEREH 7. @ chroot AE, BNEF=EHEIBEETE /pr
oc/mounts BERREBEFEZF=E/I mount point.

uts FFE

UTS("UNIX Time-sharing System") &=F=[EfiFE B2l E A hostname #1 domain name, EE7E
L& _E BT LA E— MRS Z 9T s2maE N EAS—NHE
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user BF =)

BT ERULERRAFA d, iR LER RN AR AR AFRITIEFMAEEN ERIBF .

KT Linux ERIEFEE, XRXE (http://blog.scottlowe.org/2013/09/04/introducing—linux—netwo

rk—namespaces/) MEAIRIT .



£ 13 = FKESLM 100

|

24148 (cgroups (http://en.wikipedia.org/wiki/Cgroups) ) & Linux RZH—MEE, TBARGHEER

HITPEE . BRE. BHitE. REREHORIITRNRR, TeEeIS M EaREETHINERRFENR
Fo

EHIEARRRERH Google BIR2FR 2006 FiSid:, Linux RizE 2.6.24 FHIASTHF

EHIATLURMXI B EMEF. CPU. #E2 10 FXIRAIRGIFISFITEE,
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BREX RS

BEESEZR S (UnionFS (http://en.wikipedia.org/wiki/UnionFS) ) 2—MHE. RENRFESHRHINER
%, CXIFNNEEZIERERN—RIRRZR—EENEN, BNTLEARBFEHIIRE— M EISUE RS

T(unite several directories into a single virtual filesystem).

BEXHRRR Docker BEIEM .. RETLIBE S ER#THE, BEFTEMBG (REER) , TILUEIE
B EARIIN ARG

550, R Docker BEHAILISE—LEMOYHRAR, FREIEEDRENNNHE, KRS TEHN
HE.

Docker A{ERAHI AUFS (AnotherUnionFS ) i@ —FMEXEXEHRS . AUFS SFAE— HREF (21
Git 9937 ) ®RERIZ (readonly ) « iEE (readwrite ) #15H ( whiteout—able ) &R, B AUFS BB—%
EUH BES, X RIENRAS T LIS e _ B TR S S (R RIEER o RY)

Docker BREISIFHIBEFE X ERFMZEEIE AUFS, btrfs, vfs 1 DeviceMapper.
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=4, Docker RF7T LXC HiI&E=EE=. B 1.20 IrAFE, Docker tBFIA3ZIFHAY libcontainer (https://g
ithub.com/docker/libcontainer) 4&=, FHENERIAIEIR.

STESRRENRISF, DEH—FRERETD,
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Docker 4&=CHi

Docker BIMEESLIMESLFHEFIAT Linux EAIMEZEZFEFIEMMEEEE (55512 veth pair) . ZBINAFE
T RRXRER D B A S BIRIEAE,

ENRE

B, EXLUMEERE, VSHEES0—MNEED (MIEROSENED ) RKREIRS; I, RAFEF
Mz BIEHTRIE, FERBLE

Docker HRRIMEEIZEOBAERELIAIED . EMZEONIEZ —REREERS. Linux BSERZPRITH
EETRLIMEMEOZEREIEE A, REEONAREFPIAESREREZIRKURONEKET

. T AMRGHERARRERNEE— T ERHNUAN K, RREAFZRIERIIMIMNEREREE, BE
ZRRZ.

Docker B2 MEFFIA T XTI . SEABENINSRASISIE—NELIED, FHiLelilRitnEE (XHE
AO—33EONUME veth pair ) -

BIEESEL

Docker SIE—NEFEEHIRHE, SHITITRIE:

o SIE—XEIIED, DRINEIARENFFHERT;

o Kb FH—imiFEEIZOAR dockerO SisEMT L, FEE— I HE—HIEE, U veth65f9;
o BR—IFHEIFESESD, FHEREFIER eth0, XMEORERENZFZEFIN;

o MRIHFE] I ERFRSREN— 2SR BLta 2R EERY eth0, FECERNABHREIFIZEMN | veth65f9,
SR S, BeemtalLUER ethO ElN-RSREEE S S EMMLE
AILAFE docker run HIRMEEIT —-net SECRISERS=NIMEEE, G40 0i%E:

e ——net=bridge XMEENANE, EZEZIZARIMGTE

« ——net=host &if Docker AEBAEMEMEIRBENZFZEY, BAERSEUMBRNAIMEE ., HAITEEE
FERARMEENAMNG, SHETENAENZEOREONR . FESHETLERFVIETE root HEE—FALUFT
FHEEERRO, JLUARARMNEIRSEAN D-bus, EH LB M—LE N ENRFEHIER, than
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BRFEN. FIERXMNERRIIHERIFE VD . NRE—ZHIER ——privieged=true ,
ERCEEVIRIMES .

e ——net=container:NAME_or_ID it Docker $S#iZ S =HHERE— P EEESSEIINEEH,

SWCIFER

s

EEECHXHRSE. HIZFIRMIZFRE], BEAEFENESREE P ItMisOFMNERR, MEHE

oLAEEEE lo WEEOBE

* ——net=none 1k Docker BHHEENEIIRBERIMNEZkT, (ERFHITNEEE., 25, BRALIBSHT

[iT=8

BB E AT

FFEER ——net=none f5, AILAB{TECEME, ILARARIIRFE—FEENEMEIMIR .. BITiX

72, AILAT & Docker BeEMERIHET .
B, Bo— /binbash &F2E, IEE ——net=none 2%,

$ sudo docker run —i =t ——rm ——net=none base /bin/bash
root@63f36fc01b5f:/#

AR EN EREREE id, HFABIENEGETE.

$ sudo docker inspect —f {{.State.Pid}}' 63f36fc01b5f
2778

$ pid=2778

$ sudo mkdir —p /var/run/netns

$ sudo In —s /proc/$pid/ns/net /var/run/netns/$pid

WEFHENRE IP fIFREIEER.

$ ip addr show docker0
21: dockerO: ...
inet 172.17.42.1/16 scope global docker0

BliE—XF “veth pair” 0O AF1 B, 48& A ZIM4F docker0 , HEHE
$ sudo ip link add A type veth peer name B

$ sudo brctl addif docker0 A
$ sudoip link set A up

KBHEIARBIINERETE, 30 eth0, BaIEHEE— 1T IP (FHEMER ) FIBUARX .

g
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$ sudo ip link set B netns $pid

$ sudo ip netns exec $pid ip link set dev B name eth0

$ sudo ip netns exec $pid ip link set eth0 up

$ sudo ip netns exec $pid ip addr add 172.17.42.99/16 dev ethO
$ sudo ip netns exec $pid ip route add default via 172.17.42.1

PAE, 72 Docker BEMEHIEARITIE,

SBRERE, Docker 2iFTR=R, Bl eth0 MG B =[@—kfish, A EOWBMBMN docker
(2=

Iteah, BPAELUER ip netns exec S REIBENEZZFBHHTEE, NMECERFZHAIMNEE .,



=

Docker Compose It
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Iy

Compose IfEBRITE Github (https://github.com/docker/compose) Ei# 4R, Baimsiha 2 1.2.0,

=«

Compose EZ “defining and running complex applications with Docker” , 8152 Fig, 2 Fig AUi&
RS

Dockerfile BTLALE AP EE— N EEMAIN FEEEE; ™ Compose NAFRAE—MER ( YAML &= ) FENX
—ABXEAIIR AR (EFRA— project , BIIRE ) , #lan—1 Web [RESEFREIN LEIRVEIEERS S

e &t
~Fo

A

D»I:I

Docker Compose
O Load Balancer
Container

Web
Containers

NS

Database
Container

ZINE A Python 85, SEPR_EIEART Docker 2R API RsCHL,
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=4 Compose Zal, Z5c&%E Docker, TEUABEA,

PIP &%

XM RIS .

$ sudo pip install ~U docker—-compose
TERINGE, ALAEZE docker-compose @S A%,

sh
$ docker—compose —h
Fast, isolated development environments using Docker.

Usage:
docker-compose [options] [COMMAND] [ARGS.. ]
docker—-compose —h|-—help

Options:
——verbose Show more output
——version Print version and exit
—f, —file FILE Specify an alternate compose file (default: docker—-compose.yml)

—p, ——project-name NAME Specify an alternate project name (default: directory name)

Commands:
build  Build or rebuild services
help  Get help on a command
kil Kill containers
logs  View output from containers
port  Print the public port for a port binding
ps List containers
pull  Pulls service images
rm Remove stopped containers
run Run a one—off command
scale Set number of containers for a service
start  Start services
stop  Stop services
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restart Restart services
up Create and start containers

ZfE, AILAZIN bash b2,

sh
$ curl L https://raw.githubusercontent.com/docker/compose/1.2.0/contrib/completion/bash/docker—-compose > /etc/bash

T

A THEEIERILTE hitps://github.com/docker/compose/releases #E .
TEEEEREINTIRERE .
Flan, EERA Linux &t

$ sudo curl —L https://github.com/docker/compose/releases/download/1.2.0/docker-compose—"uname —s'-'uname —m" .
$ sudo chmod a+x /usr/local/bin/docker—-compose
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(EJzE

A&

BANEILIARIE.
« BRSS (service) : —PRAERR, LR EALUETZ MEEREBAISESG.

« IRH(project): HA—AXBAINAERAMNI— RIS ETT.

— e

B0, —MRETLHS MRS (B8 ) XEML, Compose EEIMEHRTEE.

=

TE, EAICE—EHE Web INH: —> Haproxy, E#H=" Web &F&8.

ElIE—" compose—-haproxy-web B, EAMBIEER, HFEESTSIICIERENFEZR: haproxy

web o

Web B

XEFR Python 2RI E—NEERR HTTP iRSS, FTENLIAEIER] IP 0 SERRAIALD 1P,

index.py
RWE— index.py {FHIRSZENMEF, A5BH

#!/usr/bin/python
#authors: yeasy.github.com
#date: 2013-07-05

import sys

import BaseHTTPServer

from SimpleHTTPServer import SimpleHTTPRequestHandler
import socket

import fentl

import struct

import pickle

from datetime import datetime

from collections import OrderedDict

class HandlerClass(SimpleHTTPRequestHandler):
def get_ip_address(self,ifname):
s = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
return socket.inet_ntoa(fentl.ioctl(
s.fileno(),
0x8915, # SIOCGIFADDR
struct.pack('256s', ifname[:15])
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)[20:24])
def log_message(self, format, *args):
if len(args) < 3 or "200" not in args[1]:
return
try:
request = pickle.load(open("pickle_data.txt","r"))
except:
request=0rderedDict()
time_now = datetime.now()
ts = time_now.strftime('%Y-%m-%d %H:%M:%S")
server = self.get_ip_address('ethQ")
host=self.address_string()
addr_pair = (host,server)
if addr_pair not in request:
request[addr_pair]=[1,ts]
else:
num = request[addr_pair][0]+1
del request[addr_pair]
request[addr_pair]=[num,ts]
file=open("index.html", "w")
file.write("<IDOCTYPE html> <htm|> <body><center><h1><font color=\"blue\" face=\"Georgia, Arial\" size=8><em>H,
for pair in request:
if pair[0] == host:
guest = "LOCAL: "+pair[0]
else:
guest = pair[0]
if (time_now—datetime.strptime(request[pair][1],'%Y-%m-%d %H:%M:%S'")).seconds < 3:
file.write("<p style=\"font-size:150%\" >#"+ str(request[pair][1]) +": <font color=\"red\">"+str(request[pair][0])+ "</f
else:
file.write("<p style=\"font-size:150%\" >#"+ str(request[pair][1]) +": <font color=\"maroon\">"+str(request[pair][0])-
file.write("</body> </htm[>");
file.close()
pickle.dump(request,open("pickle_data.txt","w"))
if _name___=='_ main__"
try:
ServerClass = BaseHTTPServer.HTTPServer
Protocol ="HTTP/1.0"
addr = len(sys.argv) < 2 and "0.0.0.0" or sys.argv[1]
port = len(sys.argv) < 3 and 80 or int(sys.argv[2])
HandlerClass.protocol_version = Protocol
httpd = ServerClass((addr, port), HandlerClass)
sa = httpd.socket.getsockname()
print "Serving HTTP on", sa[0], "port", sa[1], "..."
httpd.serve_forever()
except:
exit()

index.html

ER—MEETAY index.html 324, HERBEH index.py B

$ touch index.html

Dockerfile
4 — Dockerfile, &N

FROM python:2.7
WORKDIR /code
ADD . /code
EXPOSE 80

CMD python index.py



haproxy B=

EHEAPER— haproxy.cfg X, REH

global
log 127.0.0.1 localO
log 127.0.0.1 locall notice

defaults
log global
mode http
option httplog
option dontlognull
timeout connect 5000ms
timeout client 50000ms
timeout server 50000ms

listen stats :70
stats enable
stats uri /

frontend balancer
bind 0.0.0.0:80
mode http
default_backend web_backends

backend web_backends
mode http
option forwardfor
balance roundrobin
server weba weba:80 check
server webb webb:80 check
server webc webc:80 check
option httpchk GET /
http—check expect status 200

docker—compose.yml
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#85 docker—compose.yml 34, X2 Compose ERIIFEIRSE . AR+ EE, IBE 3 Mweb B

cioog

gg, LUK 11 haproxy &g,

weba:
build: ./web
expose:
- 80

webb:
build: ./web
expose:
- 80

webc:
build: ./web
expose:
- 80
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haproxy:
image: haproxy:latest
volumes:
— haproxy:/haproxy—override
— haproxy/haproxy.cfg:/usr/local/etc/haproxy/haproxy.cfg:ro
links:
—weba
—webb
—webc
ports:
- "80:80"
="70:70"
expose:
— II8OII
_ |I7OII

1z1T compose InH

W compose-haproxy—web BF< FEAEF .

compose—haproxy—web
—— docker—compose.yml
F—— haproxy

| L——nhaproxy.cfg
L——web

—— Dockerfile
F—— index.htm!

——index.py
FIZEF THIT docker-compose up &%, SE&GHMHIERRNEE .

$sudo docker—compose up

Recreating composehaproxyweb_webb_1...

Recreating composehaproxyweb_webc_1...

Recreating composehaproxyweb_weba_1...

Recreating composehaproxyweb_haproxy_1...

Attaching to composehaproxyweb_webb_1, composehaproxyweb_webc_1, composehaproxyweb_weba_1, composeha

IERFIAIEI AR 80 i, £=£43 haproxy Bt & ZIRIRHIEN web Beg b, RIFicum, SJLAMEZRAEARY

g

AR .
BIEAM 70 iwE, AJLAEEE haproxy FIRITHEE .

29K, IBATLAER consul. etcd ZFELUBRSZ A, XEMAT LA FeIEERIRE web BE8 T, EARE,
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Compose @< i5the

14

RED A LEALUEITHE— DS MRS L. WRISEFHINNRE, s NN AEREERIRS L.

H4T docker—-compose [COMMAND] —-help BEEFREANSHIEAE.

ERRIEREE

docker—compose [options] [COMMAND] [ARGS...]
IR

e ——verbose WMHEEZEAEE.
» ——version FJEMARAFHEL
« f,——file FILE {ERB%ER compose &R, FAIAS docker-compose.yml o

e —p, ——project-name NAME EEIMBEZ#R, BAMEREFESIR,
| &%
build

MR E RS .
BS—EEE, Ba%LE—Mrca, fa0 web_db.

BJLABERSEINE BR FizfT docker—-compose build REFHEFEIRSS .
help
RIE— e SHIESE

kill

\

BIYAIE SIGKILL E5kafIFEIRS SR, SHFBESHRIEERENES, Fial

$ docker—compose kill —=s SIGINT
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logs

BERSHIEIL .

port

FTENGBERY A Htim O o

PsS

LB AR,

pull

HEBRSS R o

rm

PR ELEAIARSS =8

run

F—IRS LT ap< .

Buan:

$ docker—compose run ubuntu ping docker.com

BEBs— ubuntu fg3%, 4T ping docker.com <,

ANBIRT, IMEXEIRSE=EINER, BRIFXLRSELEIZITH.
ZapEUBHBRESTIEENWS, BXE. HESFHHERIPELE.

AP AER: *BEDSBEESFENEMETHS; “ F=BmtlEiwO, LUgRIPR,

»I:I

WNEAHEENBe KBRS, AILMER ——no-deps IR, #40

I

$ docker-compose run ——no-deps web python manage.py shell



o

=]
Ao

BASE web BRI REIEER

ok

scale

RER—NMREEITHIS RN
Bid service=num BISECRIREHE. Ha0:

$ docker-compose scale web=2 worker=3

start

Bi— 1 ELFHERIIRS SR
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stop

FIE—1ESETHIARE, BFRHRE. B docker-compose start AJLABXBoNXLERRE .
up

g, () 012, Ba), EE— P RSEXNESE.

IHERRSE SR, BRAEESET.

ZRIAE, docker—-compose up BEESFIER==MmE, FERELHAY, FrERssEa=ELE,

WNERFEA docker—-compose up —d , BEeEEESBIMFIZITIHENSSE.

ZHAES, MRIZIRSHBEEEZFIE, docker—-compose up BEFIEFHEXEHH O] (FFER volu
mes—from ¥HEHAIE ) , LURIE docker—-compose.yml BHMEAERL . MNRIRAERR R IEFEIRCIEZE, TJLL

£ docker-compose up ——no-recreate . MREFEAE, XIS EBIERE LRSS,

| rizsR

BT S LIAREE Compose B9174,

Ll DOCKER_ FFkf9ZEFARACE Docker epS 172 FimAYER—# . WNR{FEHA boot2docker , $(boot2do

cker shellinit) BEIRECIAEMRIYE.
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COMPOSE_PROJECT_NAME

IREEIT Compose ERIHIB— 1 E=RANMINIE SR, BUARIRI LIFERAIZF.

COMPOSE_FILE

REEFMAA docker-compose.yml HIIER ., BRMARRELaITIEER.

DOCKER_HOST

=& Docker daemon Bttt . BRIAGER unix:///var/run/docker.sock , 5 Docker ZFimEIEAE—
38

DOCKER_TLS_VERIFY

MEISEANZ, W5 Docker daemon 3ZEIET TLS #17,

DOCKER_CERT_PATH

BB TLS BISFrEERIIRIE ( ca.pem . cert.pem #1 key.pem ) MHRIERR, BRIAE ~/.docker .
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YAML &34

FHARIIEMR S F 2 docker—compose.yml , EFRENHEMNREZEVIUET image IESIEEEKDL build 18
4 (EZE Dockerfile ) SkBE&NHEE .

He AZoi5SHEMRE docker run BP9,
WNEREA build 38<, £ Dockerfile HMRERIEIN(FIGN: CMD , EXPOSE , VOLUME , ENV %) B&
BEEIEEREY, TTEE docker—compose.yml FEIRIZE

image

BENRGERIRR ID. MRBEESMAFE, Compose BEEMUEXMNMER

fgn:

image: ubuntu
image: orchardup/postgresq|
image: a4bc65fd

build

18 Dockerfile PRAEM{4HKAVIRIZ. Compose RBEFAEEMMIEXMESR, AEEAXMRER.

build: /path/to/build/dir

command

Baasmo)ERARITHISS .

command: bundle exec thin —p 3000

links

YRR HECIRS TR (FRRSER (EIMERSIE ) RSEMR: RS5EZ (SERVICEALIAS) &=
#BRILA o

links:

-db

— db:database
- redis
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ERIIRI BB EMTERSEZEFTRY Jetc/hosts eI, AIaD:

17217.2186 db
172.17.2.186 database
17217.2187 redis

ANAMEEEHISHREIE

external_links

\}v

SHIETVIR links 2101

#5125 docker—compose.yml 4MEPRYAzEE, BEZE FH3F Compose EIEMIREE. £

external_links:

- redis_1

— project_db_1:mysal

— project_db_1:postgresql

EATEE: /8% (HOST:CONTAINER) #EaiE(V{IEEAEMIKO (BEEEEIIERIRO ) FEILL,

ports:

- "3000"

- "8000:8000"

= "49100:22"
-"27.0.0.1:8001:8001"

it ZfEA HOST:CONTAINER EzUltgTimIAT, MWRIFEBRIBESIH/NT 60 IR GRS EEIRIFES
E7 YAML RBEHT xocyy XRPEFREELN 60 ##]. PTLAZBCRAF5HEE.

expose

FEin0, ERRFRBEEN, REIERZRIIRS I,
XA LS ERERIR A IS4

expose:
— lI3000l|
— IIBOOOII
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volumes

SHHRRREE., JLUEEBTNERRER ( HOST:CONTAINER ) i tbisiaE=, ( HOST:CONTAINER:r

0)o

volumes:

— var/lib/mysq|

— cache/:/tmp/cache

— ~/configs:/etc/configs/:ro

volumes_ from

MB— P IRSFABREHCRIFES.

volumes_ from:
— service_name
— container_name

environment

IREWRZE . (RAJLUERHHEEFHRF S .
RisEEMRNEEXBE RN ERE Compose £ EAYE, BILARER Lt ERUERVEUE .

environment:
RACK_ENV: development
SESSION_SECRET:

environment:

- RACK_ENV=development
— SESSION_SECRET

env_file

M RSREVIMEZT S, A LARNSRIMAOS4 R RETIZR .
WNREE docker—compose —fFILE 18 T1&ER3ZE, T env_file PEEERSEFERIULRERER.

MBETEZHRS environment #8495, NILIEENE.

env_file: .env

env_file:
- ./Jcommon.env
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— ./apps/web.env
— /opt/secrets.env

INEZEXHPE—TURMGERIL, S5 # FFRNERT.

# common.env: Set Rails/Rack environment
RACK_ENV=development

extends

ETEAIRSHITT B. AIIEIIEEE T —1 webapp RS, B&IRSUH4A common.yml .

# common.yml
webapp:
build: ./webapp
environment:
- DEBUG=false
- SEND_EMAILS=false

ME— MY developmentyml X4, {EA common.yml R webapp IREZHEHITT E.

# development.yml
web:
extends:
file: common.yml
service: webapp
ports:
—"8000:8000"
links:
—db
environment:
- DEBUG=true
db:
image: postgres

EE=Bm144% common.yml i webapp RS RIEXIITEE,

net

WEMEET,, AT docker client B9 ——net SE—HERYE.

net: "bridge"

net: "none"

net: "container:[name or id]"
net: "host"

pid

IRENRFHZHIZGETE . FTHZENE R LIAEBITHEE D pafHRIE.

pid: "host"

e InH [ 121
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dns

BCE DNS fRS=8. AJLUR—ME, BRILIE—1YI%.

dns: 8.8.8.8

dns:
-8.8.8.8
-9.9.9.9

cap_add, cap_drop

HINELAEZ2EHY Linux B2 ( Capability ) »

cap_add:
- ALL

cap_drop:

- NET_ADMIN
- SYS_ADMIN

dns_search

BoE DNS 251, AJLUE—ME, BRLIE—1YI%.

dns_search: example.com
dns_search:
— domaini.example.com
— domain2.example.com

working_dir, entrypoint, user, hostname, domainname, mem_limit, privileged, restart, stdin_open, tty,
cpu_shares

XLEEBEF] docker run SZFSHUIEIRZEL o
cpu_shares: 73

working_dir: /code
entrypoint: /code/entrypoint.sh
user: postgresq|

hostname: foo
domainname: foo.com

mem_limit: 1000000000
privileged: true
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Iy

| H42 eted

metcd

etcd & CoreOS HIPATF 2013 £ 6 BAENFRINE, ERNERE2NE— S ANS HREE (key-valu
e) HiRE, EF GoiE=L. (B, ERHXELRY, SHRSNEEEENEENZE, RESPVEAINE—
MREABRESREZMIEE ., CoreOS MBMALEET eted KARRIX—TIHE

etcd BREIFE github.com/coreos/etcd (https://github.com/coreos/etcd) #HTHER, BREAR 2.0.0 R4,

ZF| Apache ZooKeeper (http://zookeeper.apache.org/) TiE#0 doozer (https://github.com/ha/doozer
d) MENEAR, etcd mRITHIHRERE R T TENUNER:

« &8 355 REST X8RI HTTP+JSON API
o e XFFHTTPS BRAYAG

£
o MR IFHE 1k/s NSIRIE
o A% FEHHAEN, BEF Raft W—E4EE
£ Apache ZooKeeper @—EHISRID It ZGFH T2 — M EREN TR, F: doozer ME—1—
MR mtEiEE. 1. Raft E—EBEUHERE DR RLUL BARA—HIMRIE L, HEEEFASZRER Paxo
s %, CHIUEESSHAIERE, B Stanford XZH9 Diego Ongaro #] John Ousterhout 124, EZHT

BILIZ% raftconsensus.github.io (http://raftconsensus.github.io) »

—iRERT, BFER eted AILMES N TR EBIZ LA, FHFIIENN—158E . B—15EPH) etcd £
DI SRFRILER—E5E,
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etcd EF Go1BZLW, AL, APELIM IMEFER (hitps://github.com/coreos/etcd) FERIBE TS
%, WElLATFERBEHEISE, EEEEEAEIEIFR Docker SIRSUASRIARL .

| St R

TRIFIFRY — RSB TE github.com/coreos/etcd/releases (https://github.com/coreos/etcd/releases/) &R
H, BRTLUEREEEONRA, @ TEITETE.

fign, TEARER curl TETHERE, HEE.

curl —L https://github.com/coreos/etcd/releases/download/v2.0.0-rc.1/etcd—v2.0.0—rc.1-linux—amd64.tar.gz —o etcd—v2.(
tar xzvf etcd-v2.0.0-rc.1-linux—amd64.tar.gz
cd etcd—v2.0.0—-rc.1-linux—amd64

xR, TUERIXHEE

$ls
etcd etcdctl etcd—migrate README-etcdctl.mmd README.md

Hrh etcd @RS ENH, etedctl RIRHERAFIGSEFiR, etcd—migrate ASEHITIFRE
HEEBY TENGSBE=AHEREIRZ AT MITER /usr/local/bin/ 3% /usr/bin/ o
$ sudo cp etcd* /usr/local/bin/

1517 eted, BEUAEE— BN T SAIEE . HUEERSHEGARITE 2379 #1 4001 w0, etcd AT 2
380 #1 7001 ix M. BEMLINTRIER:

$ .Jetcd

2014/12/31 14:52:09 no data—dir provided, using default data—dir ./default.etcd
2014/12/3114:52:09 etcd: listening for peers on http://localhost:2380

2014/12/3114:52:09 etcd: listening for peers on http://localhost: 7001

2014/12/31 14:52:09 etcd: listening for client requests on http://localhost:2379
2014/12/3114:52:09 etcd: listening for client requests on http://localhost:4001

2014/12/31 14:52:09 etcdserver: name = default

2014/12/31 14:52:09 etcdserver: data dir = default.etcd

2014/12/3114:52:09 etcdserver: snapshot count = 10000

2014/12/3114:52:09 etcdserver: advertise client URLs = http://localhost:2379,http://localhost:4001
2014/12/3114:52:09 etcdserver: initial advertise peer URLs = http://localhost:2380,http://localhost: 7001
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2014/12/3114:52:09 etcdserver: initial cluster = default=http://localhost:2380,default=http://localhost: 7001

2014/12/31 14:52:10 etcdserver: start member ce2a822cea30bfca in cluster 7e27652122e8b2ae

2014/12/3114:52:10 raft: ce2a822cea30bfca became follower at term O

2014/12/31 14:52:10 raft: newRaft ce2a822cea30bfca [peers: [], term: 0, commit: 0, lastindex: 0, lastterm: 0]
2014/12/3114:52:10 raft: ce2a822cea30bfca became follower at term 1

2014/12/31 14:52:10 etcdserver: added local member ce2a822cea30bfca [http://localhost:2380 http://localhost:7001] to clu
2014/12/31 14:52:11 raft: ce2a822cea30bfca is starting a new election at term 1

2014/12/31 14:52:11 raft: ce2a822cea30bfca became candidate at term 2

2014/12/31 14:52:11 raft: ce2a822cea30bfca received vote from ce2a822cea30bfca at term 2

2014/12/31 14:52:11 raft: ce2a822cea30bfca became leader at term 2

2014/12/31 14:52:11 raft.node: ce2a822cea30bfca elected leader ce2a822cea30bfca at term 2

2014/12/31 14:52:11 etcdserver: published {Name:default ClientURLs:[http://localhost:2379 http://localhost:4001]} to cluste

IteAS, AJLAMER etedctl apS#t T, REFFKENEE testkey: "hello world" , & etcd [RE 2SRRI
I:

$ .Jetcdctl set testkey "hello world"
hello world

$ .Jetcdctl get testkey

hello world

158 etcd BRSBELRINERNT -
=978, ATLUEE HTTP ipaasitt 2379 5k 4001 s ORI TR TIRME, BIANEE testkey HYE:

$ curl L http://localhost:4001/v2/keys/testkey

(I}

{"action":"get","node":{"key":"/testkey","value":"hello world","modifiedIndex":3,"createdindex":3}}

| Docker #5752t F#

$BIRZFR) quay.io/coreos/etcd:v2.0.0_rc.1, AILAUET FTEAGSRER) eted RS SRR 4001 % o

$ sudo docker run —p 4001:4001 —v /etc/ssl/certs/:/etc/ssl/certs/ quay.io/coreos/etcd:v2.0.0_rc.1
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(EJzE

etcdetl E—1ap<17EFin, BRERMHE—LEIENGS, HAFEEIR etcd IRBZITRE, MAEFTET HTTPA
PI 5. XAERLERTERGE, PINBFXRSHTUNSEFNMELEEEANT . F(HHEFERIERM ot
cd BYiEIY etcdctl ap<SSREABIERATRIE, XLURIFIR HTTP AP SEbr ERXINAY.

etcd B ZHHIATEFEELBE T etedetl TH, 2EHNE, AJLIM github.com/coreos/etcd/releases (htt

ps://github.com/coreos/etcd/releases) T& .
etcdctl SZFHUNTRIES, KK EDHEIRRERIFFRAFEURREIRIEMZE, BESD3IH TR

$ etcdctl —
NAME:
etcdctl — A simple command line client for etcd.

USAGE:
etcdctl [global options] command [command options] [arguments...]

VERSION:
2.0.0-rc1

COMMANDS:
backup backup an etcd directory
mk make a new key with a given value
mkdir make a new directory
rm remove a key
rmdir removes the key if it is an empty directory or a key—value pair
get retrieve the value of a key
Is retrieve a directory
set set the value of a key
setdir create a new or existing directory
update update an existing key with a given value
updatedir update an existing directory
watch watch a key for changes
exec—watch watch a key for changes and exec an executable
member member add, remove and list subcommands
help, h  Shows a list of commands or help for one command

GLOBAL OPTIONS:
——debug output cURL commands which can be used to reproduce the request
——No—sync don't synchronize cluster information before sending request

——output, —o 'simple' output response in the given format (‘simple” or ‘json")
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——peers, —-C a comma-delimited list of machine addresses in the cluster (default: "127.0.0.1:4001")
——cert—file identify HTTPS client using this SSL certificate file

——key—file identify HTTPS client using this SSL key file

——ca—file verify certificates of HTTPS—enabled servers using this CA bundle

——help, —-h show help

——version, -v print the version

YRR

HURERIRFESREFBRA CRUD (55 REST XUEHI—EIR(F: Create ) TELEGEIIIEIE.

etcd FERVALN FREBT BXUHIZEENS (EFUTFXERFHERAIES ) , AFPIEENREYLUNEHAYS
¥, W0 testkey , WASSEFR EMIERBER / TE, HBEILUAIBER RN, W clusteri/node2/testkey , TG
SUERBNAIE R

i£: CRUD Bl Create, Read, Update, Delete, Z#F& REST N&HI—E APl #2(E.

set

EEREMERIE. fIa0

$ etcdctl set /testdir/testkey "Hello world"
Hello world

SCFFROIGEINE A

——ttl 'O’ ZHMERIERIATE ( RAAR ) , FEE (FAIAR 0) RKAERT
——swap-with-value value ZiZEMELER value, NHTREIRE
——swap-with-index'0" EHZEIMNENREBRIEERE!, WHITRERE

get
SREVEERAYE . 1N

$ etcdctl set testkey hello
hello

$ etcdctl update testkey world
world

SHRAFER, WSIRE. fln

$ etcdctl get testkey?2
Error: 100: Key not found (/testkey?2) [1]

SFFROIEIA



—-sort XEREITHEE
——consistent EiE kLT T =, RIERENASA—4E

update
LREER, ERERS. 1

$ etcdctl set testkey hello
hello

$ etcdctl update testkey world
world

SEAFER, WakiE. flan

$ etcdctl update testkey2 world
Error: 100: Key not found (/testkey?2) [1]

SCFFROIEIA

——ttl'0" #ERTEYE) (EBAAF)) , AECE (BUATS 0) MEXAEERY

rm

PBREANRE . BIan
$ etcdctl rm testkey
LEAFER, VSRS, B0

$ etedctl rm testkey?
Error: 100: Key not found (/testkey?) [8]

SFFROIEIA

——dir  WMREERNEHRoEBREXINIMRER
——recursive fER B RAOFTE 72
——with-value EWNBNEREITE
——with—index'0" &M ER] index 2EILED

mk

WNRETERVEAFE, WolE— 1 HRIRE. fial

$ etcdctl mk /testdir/testkey "Hello world"
Hello world

SEEFENIMER, RiTizmoRkE, fal

$ etcdctl set testkey "Hello world"
Hello world

55

1

5
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$ ./etcdctl mk testkey "Hello world"
Error: 105: Key already exists (/testkey) [2]

SCFFROIEIA

——ttl'0" #ERTEYE) (EBAF)) , AECE (BATS 0) NEXAEERY

mkdir
MREENRERAEE, VRIBZ— P HRBRER. f1a0

$ etcdctl mkdir testdir
LEBREENEHE, iTzasSsiRE, Ha0

$ etcdctl mkdir testdir
$ etcdctl mkdir testdir
Error: 105: Key already exists (/testdir) [7]

SCFFROIEIA

——ttl'0" #ERTEYE) (EBAF)) , AECE (BAJS 0) MEXAEERY

setdir

BIE—MEER, TeFESS.
SCFFROIEIA

——ttl'0" #ERTEYE) (EBAF)) , AECE (BATS 0) NEXAEERY

updatedir
B EEFTENER.

SCFFROIEIA

——ttl'0" #ERTEYE) (EBAAF)) , AECE (BAJS 0) MEKAEERY

rmdir

MEF—=Bx, HEREX.
HERTE, &RE

$ etcdctl set /dir/testkey hi

hi

$ etcdctl rmdir /dir

Error: 108: Directory not empty (/dir) [13]

Is

JIHBER (BWASRER) THREEFER, MAARERFERFRE.

= Eted IH | 131
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BN

$ ./etcdctl set testkey 'hi'

hi

$ .Jetcdctl set dir/test 'hello'
hello

$ .Jetcdctl Is

/testkey

/dir

$ .Jetedctl Is dir

[dir/test

SCFFROIGINE R

——sort BiHERRF
——recursive WMRBFTEFER, UBHHmEESRINS
-p SFHERER, ERERFD T #TXD

E[22 % HES S

backup
%o etcd B9EUE.

SCFFROIGINE R

——data—dir etcd HIEIEE R
——backup—dir BDEPEEER

watch

WN—MEENZ L, —BRELEEN, MehEsEHEL.
BIan, FAFEEH testkey (&7 Hello world,

$ etcdctl watch testkey

Hello world
T RNIEINE IR
——forever —HEEN, BFIEFPE CTRL+C BH

——after—index'0' 7EIEXE index ZEI—EEN
——recursive REIFTEREFFE

exec—watch

U MBI, —BRMERESEH, RVTAESS.
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f5Ian, FAFE#h testkey #2(E.

$etcdctl exec-watch testkey —— sh —c 'Is'
default.etcd

Documentation

etcd

etcdctl

etcd—migrate

README-etcdctl.md

README.md

SCFFROIEINEE

——after—index'0' 7EIETE index ZEI—EEN
——recursive REIFTEREFFE

member

Bid list. add. remove @<FIH .. 0. MR etcd LA eted EREH,
FIUNAHEEEI— eted IRBELAFIF, TR TFHSHTEE.

$ etcdctl member list
ce2aB822ceal30bfca: name=default peerURLs=http://localhost:2380,http://localhost: 7001 clientURLs=http://localhost:2379

Ik

» ——debug #it cURL @<, BT RARABEK

* ——no-sync AHIEKRZEIRRILERHEE

e ——output, —o'simple’ #BIHERBHINEDR ( simple AFAESR, json AT SONBILREID, SITEF—L)
« ——peers, -C IEEEHTHRMHEE, BESHiI (BHIAXB: "27.0.0.1:4001")

« ——cert-fle HTTPS T&FinfHAAY SSL IEHIH

« ——key-file HTTPS TEFim{EMAI SSL ZHIH

« ——ca-file RSIHER HTTPS BT, R CA X 73aIIE

* ——help, -h ETEHHIER

e ——version, -v FJEMRAMSE



=

Fig IR




%16 & Fig I8 | 135

| tiEissEETF Docker HIRRREFFAINES

{8 Dockerfile M{HEEMMAINANG, LIRS SHIER:

FROM python:2.7

ADD . /code

WORKDIR /code

RUN pip install —r requirements.txt

£ fig.yml XHPiSENRERIARRS, 1LElIREBA—MRIZATIMEP—IRIETT:

web:
build: .
command: python app.py
links:
—db
ports:
- "8000:8000"
db:
image: postgres

ERAFEEIIINLEE Postgres 7!

EENT®S figup , RS Fig ieBshFHEiTRINA T



B F 16.1 Docker

Fig JRRYas<A:

s Bah. 21k, FIEERS

s BERSHIBETIRE

s BEEITPRIRSIVEMAERS

© WRSAIEGS

(PSEMRES

BAIXELL— M ERRY Python web NAIEITFE Fig £ XMLIERRRELIE—L Python AR, WMNRIFA

R, (EERES ENRAEEIREERAY,
B5E, %% Docker 1 Fig (T2 14)

AFRIIREEIZ— N ER
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$ mkdir figtest
$ cd figtest

HABEZR, B2 app.py , XE—1MEEELL Redis FRI—MEBIBHEE web B, EF Flask B2,

from flask import Flask

from redis import Redis

import os

app = Flask(__name__)

redis = Redis(host="redis', port=6379)

@app.route('/)
def hello():
redis.incr('hits")
return 'Hello World! | have been seen %s times.' % redis.get('hits")

if name__ ==" main__ "
app.run(host="0.0.0.0", debug=True)

£ requirements.txt XEFISERN BRI Python KEiE

flask
redis

T—EHNBEE— NS ATEEKERY Docker 5%, XERKIEREABI Dockerfile A4REIE

FROM python:2.7

ADD . /code

WORKDIR /code

RUN pip install —r requirements.txt

LA ERIRNBE SR Docker ERREHE LS Python , {IBAIEEEEPython {k#iE . XF Dockerfile FI&

ZEELEEEZIZET Dockerfile R,
EERNIBY fig.yml MHEHEE—RIIRIRS:

web:
build: .
command: python app.py
ports:
—"5000:5000"
volumes:
— .:/code
links:
- redis
redis:
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image: redis
XEEE T RRS:

*web RS, BETHEIERER Dockerfile’ 8., HRIRA T EREEEMIT python app.py * < , EAESEEFHKAY 5000 il
*redis IRSS, BAMFRARERZ [redis](https://registry.hub.docker.com/_/redis/).

*

DAWNRHAT figup' < , EMSHE redis =%, BaFIERIRS .

$ fig up Pulling image redis... Building web... Starting figtest_redis_1... Starting figtest_web_1... redi
s_11[8] 02 Jan 18:43:35.576 # Server started, Redis version 2.8.3 web_1 | * Running on htt
p://0.0.0.0:5000/

XA web NABERFATER docker SHP#HIZEEAITE 5000 iwO7T (MNRIREAEFEA boot2docker , #1T “boot2docker ip* ,
MBFREBEEEBTRIIRSS, TLAERIT fig up’ SRIRMERIN —7d° 28, AEFEA fig ps’ BEBMHAHRETEET.

$ fig up —d Starting figtest_redis_1... Starting figtest_web_1... $ fig ps
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Name Command State Portsfigtest_redis_1 /usr/local/bin/run Up

figtest_web_1 /bin/sh —c python app.py Up 5000—>5000/tcp

?fig run’ $ESAILIERAIRS RixXam< . Flal: BF web RRSOTLGREEINIMNEES:
$ fig run web env

WITEE®S fig ——help’ EEHECITBNISH,

BIRIRERT fig up —d' [BE) Fig, ATLAEELA TS LERAIBRSS :

$ fig stop

L ERBHSEAIHR TIEERFIg . BEEFETERSIBETRLUTREIXT5hS . BENNETENESMT . INRIFEEHT

## R4 Fig

B, & 1.3 HETEHRY Docker M4,

MRFNITEMER OS X, ILUBYEZE [Mac Z2Efarm(3=N)](https://docs.docker.com/installation/mac/) , FeptZaE Docker
$(boot2docker shellinit)

INRBERBREENNRE, PJLUEEERIGSMENRA * ~/ bashre’ 3R, *

*F Ubuntu’ 78 HERFE B9%%, FJSE[Ubuntu Z2E8/5(H30)](#a9fb7776abdf9ec03d114671c9bb5eaf) LUK [EF

%, L& Fig:

curl =L https://github.com/docker/fig/releases/download/1.0.1/fig— uname —-s — uname -m > /usr/local/

bin/fig; chmod +x /usr/local/bin/fig

“UNRIREY Docker RSEERBMH%ER, ULpSHUREBEEERNSM5 . *

Bai Fig RIRITIRARSZH OSX # 64 A9 Linux R&t. (EEANEREM Python iIBE5RY, AL THEFE LRIBR, ILUEY P
$ sudo pip install —U fig

FXBEHMERTH T . #UT fig ——version” , HHIABERBIEEIZTT.



W

#t wTSE

\

RED A LEALUS TE—NHS MRS L. NRLEFHINNRE, XM eI LAN BERBRIRS L.

#47 “fig [COMMAND] ——help’ EEFIBRIFERIE

IR

‘——verbose’

ETESER.

‘——version’

FTENRRAFHE .

—f, ——file FILE"

ERFERIFIgE, BUAMERfg.yml.

—p, ——project-name NAME®

ERSFENRERTR, BUMERMHRER,

#H##HR S

“build®

MR EFTIEARSS o

RES—BEWiERE, BEetrc Aproject_service, #lalfigtest_db.
WRIEARSSHY "Dockerfile’ s BRER., RAJLAUETT fig build® SREHTE .

“help®

RIS— 1 anSHIFSEN .

“kill*

sEH/E LIRS ERS

‘logs®

BERSHYEL .



it
FTEMiKO4BERI iR
a6

SILFE SRS

“pull’

HIEVARSS IRIR

e

MpR=LERIRRSS B2 -

‘run’
ARSI T— 1 <.
Bun:

$ fig run web python manage.py shell

AANBRT, #HZRRSKESE, RIFXERSELEETH.

—RESRSEAEFERSRSINEERRERNEENNSRTHRIET, AR, HESSEER
SEBERE—NTENE, XToaSReESEREHS, REOERFRNFSeIZE.

PR A LIRS S FIBR MRS I EMERE0IE, ARRATLUG FE—HHE T —LLiR(F:

$ fig run db psql —h db —U docker

MRFABEAER T IR M TR EHENEE, FILUSE-—no-depsitIn:

$ fig run ——no—deps web python manage.py shell

‘scale’
WE—MRSEZBETIER LG

‘BT service=numiISEcRikEH= . Ha0:

%5 16 & Fig I8

141
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$ fig scale web=2 worker=3

“start’

Bah— 1 RS EEFENSE.

‘stop’

FIE—1ERIETHREE, BFHIRE. B fig start’ AlLABREXLEEE.
W

w2, (ZFH) e, Ba), HE—1 RSB,

HHERIRSENS=EED, FRAIERIE T,

BAER, figup BEReE I EREE, MENREREEFE, FEasEaEILE. IRMRET figup —d , BEEREEED
BNMER, MRXMRSHBRELFE, fig up’ BREIFHEREIEMI] ((RIFERvolumes—from#EHRIL ) , LURIE fig.yml
HHHHINET S

WRTERLIRREREFigRITTA.

TELIDOCKER_FFL, BfiIf0AREEDockera$ T8 FimAIER—E ., WRIRTEFER boot2docker , *$(boot2docker shellinit)

"FIG_PROJECT_NAME®

REEIFigEMIIE— 1 ARRIMIR I &R BARSRI TIFERIEF .

"FIG_FILE

IREZEMAN fig.yml NEE. BABZEITEER.

"‘DOCKER_HOST"

BEdocker#f2aIURL » Bkildocker clientfEH “unix:///var/run/docker.sock™ »

"‘DOCKER_TLS_VERIFY"

MRREFNZTRIFRE, RVFFIRIERT TLS &5,

"‘DOCKER_CERT_PATH®
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BLE “ca.pem’ HIBRIR, ‘cert.pem’ #1 key.pem’ SAEFISRHITTLSIIE. ZUARRRZE *~/.docker” &

## fig.yml &%

BNME fig.yml' EXRIRSEHBHFEEE—MEERIRGIMERS . 18 "docker run” Map<fT—H, HERSTZEIEAT,

‘docker run’ #£ “Dockerfile’ BigERIEIREIGN: "CMD, 'EXPOSE’, "VOLUME", 'ENV") {fEAERIZHIZNNSE — (RAEEA

‘image’

XERILUREIFESRRIDI—ED . ERAEAN, WRILIREER - RBEESEATFE, Fig B2 EXMRER.

image: ubuntu image: orchardup/postgresql image: a4bc65fd

“build®

8% "Dockerfile® FTAEMHRAIIER . "Fig' BEMBXMRGHBCEN —1EF, ARERAXMER.

build: /path/to/build/dir

‘command’

BEHANIGHS,

command: bundle exec thin —p 3000

‘links®

FHERRSTEZSR . FRRSER (2EHEFELHE ) SIRSZIRMIRSSHIE ° (SERVICE:ALIAS) ™ #BRJLL,

links: — db — db:database - redis

AILATERRSSHIS 2R AT “Jetc/hosts™ BEIERISE . Ban:

172.17.2186 db 172.17.2.186 database 172.17.2.187 redis

WETEHHHRLE - ANEENREESESD,

‘ports’

FREim, EABEMNSZE (HOST:CONTAINER) * & (VIXEENIRO (ERBEMENIERIRO ) ZBaILL.
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E: ZfEA 'HOST:CONTAINER® 8RS RS, MRFEMNERIKRO/NTOORAUBESBEERGER, B YAML Bt

ports: — "3000" - "8000:8000" - "49100:22" - "127.0.0.1:8001:8001"

‘expose’
EEARHIBEENARO - BNRRERERIRSHE . XAERROTLRIERE -

expose: — "3000" - "8000"

‘volumes®
SHEFRREE ., TLUEEBEENER  (HOST:CONTAINER ) * siiaiaiEs * (HOST:CONTAINER:ro) * .

volumes: — /var/lib/mysgl — cache/:/tmp/cache — ~/configs:/etc/configs/:ro

‘volumes_from®
ME—PIRBHBSFIEHFTES -

volumes_from: — service_name — container_name

“environment’

REWEEE . (RO LAERHHEFHAMEL.

BT ERIET Fig' RS ERBITA— T key. EBBITFZEIHEENEEE.
environment: RACK_ENV: development SESSION_SECRET:

environment: — RACK_ENV=development - SESSION_SECRET

‘net’
BEMIE, B docker client’ 89 ' ——net’ S¥—FEAYE.

net: "bridge" net: "none" net: "container:[name or id]" net: "nost"

‘dns’
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ECEDNSHRSS 2. ERILIE—ME, BALE—1II%.

dns: 8.8.8.8 dns: - 8.8.8.8 -9.9.9.9

‘working_dir, entrypoint, user, hostname, domainname, mem_limit, privileged
XLEEREFN “docker run® SFRIAT— MBS

working_dir: /code entrypoint: /code/entrypoint.sh user: postgresq|
hostname: foo domainname: foo.com

mem_limit: 1000000000 privileged: true

#H ML ESE

IR WECENEEFERNRETSIHERS . BN R2ERAEESTR (MAMRRERNRS ST ) (EAXNEXiEHE. FBEBE
Fig £/ Docker Rk RE— M RSIBRELHES S . 83— MHENERREIN—EUSRERNAEFZEBHLBNEESE,
BE—NMRSEILEERIMEZ ST LINT fig run SERVICE env's

‘name_PORT"

SEURL, fign: ‘DB_PORT=tcp:/172.17.0.5:5432

‘name_PORT_num_protocol’

SEURL, fian: 'DB_PORT_5432_TCP=tcp:/172.17.0.5:5432"

‘name_PORT_num_protocol_ADDR®

AEER0IPHBIE, fUan: "DB_PORT_5432_TCP_ADDR=172.17.0.5'

‘name_PORT_num_protocol_PORT"

REimS, fian: 'DB_PORT_5432_TCP_PORT=5432"

‘name_PORT_num_protocol_PROTO®

MY (tep 2 udp ) , #lg0: "DB_PORT_5432_TCP_PROTO=tcp'

‘name_NAME"
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TEABIBSSEZFR, Mal: "DB_1_NAME=/myapp_web_1/myapp_db_1°
## 3Lk Django
HAIMESER Fig BcE&Fiz17— Django/PostgreSQL M. fEtZaEl, SR Fig BEE [Z3](#e655a410ff21cd07e7a01504

AT AR, TELEREF=1TUEAIH
F—2, FANBRBESITHE— N REMBINERIRY Docker B32H, BBAZKAITLUBIESRIE "Dockerfile’ SX43k$EE Docker 2

FROM python:2.7 ENV PYTHONUNBUFFERED 1 RUN mkdir /code WORKDIR /code ADD requirem
ents.txt /code/ RUN pip install —r requirements.txt ADD . /code/

LA EABIEENARBERZET Python IRMBERIHBEANEREG . EZXTE%E Dockerfile HRYE R AT LAEBHFR B2 Dock
$£TZ, 1 requirements.txt’ MHEESHEELENEFRKHES .

Django psycopg?

MEXAEER,

F£=, fig.yml' MHEIEFRBIRFAXEGER . Bk 7 NAE (—1 web BRBFI—NEUERE ) « BRI Docker Hi&. Hi&:

db: image: postgres web: build: . command: python manage.py runserver 0.0.0.0:8000 volumes: —

.:/code ports: — "8000:8000" links: — db

BE [fig.yml' E15](#17a766bb9c950025dca7b62b2a17be72) T EEZ1FMAI TIEIH

WERATFHAILUER fig run’ a5$BE1— Django BT .
$ fig run web django—admin.py startproject figexample .

Fig &5c(#F "Dockerfile’ 8 web fRBEIEZE—MER, BEFRXMEBRESEEIZT django—admin.py startproject figexample
XEEHRIERERN— Django KA.

$ Is Dockerfile fig.yml figexample manage.py requirements.txt

B, RINBEANEREFHIRENEEEE . BUUTHREE R figexample/settings.py’ 344 "DATABASES = ..." EXHITER

DATABASES = { 'default": { 'ENGINE'": 'django.db.backends.postgresqgl_psycopg?', 'NAME": 'postgres’,
'USER": 'postgres', 'HOST" 'db', 'PORT" 5432, } }

XUESZBZ27E [postgres](https://registry.hub.docker.com/_/postgres/) Docker SR EEIREIFHI -
e, 1517 figup' :
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Recreating myapp_db_1... Recreating myapp_web_1... Attaching to myapp_db_1, myapp_web_1 my
app_db_1| myapp_db_1| PostgreSQL stand—alone backend 9.1.11 myapp_db_1 | 2014-01-27 12:1
7:03 UTC LOG: database system is ready to accept connections myapp_db_1|2014-01-27 12:17:03
UTC LOG: autovacuum launcher started myapp_web_1 | Validating models... myapp_web_1 | myap
p_web_1]0 errors found myapp_web_1 | January 27, 2014 — 12:12:40 myapp_web_1 | Django versio
n 1.6.1, using settings 'figexample.settings' myapp_web_1 | Starting development server at htt
p://0.0.0.0:8000/ myapp_web_1 | Quit the server with CONTROL-C.

XA web MABEEFIATE(RAY docker SFHPEFZEEIFE 5000 i T ( #NER{RB(ER boot2docker , 11T “boot2docker ip” , Ff:
{RIZBILATE Docker LiIZfTHENEE®S, HIINTRSHIEESMIXME, Hizi75% figup' &, BRI —1MEiRETIA TGRS
$ fig run web python manage.py syncdb

## SLh% Rail

BMNIEREER Fig BB&FIZ{T— Rails/PostgreSQL MFH. FEFIAZRI, Btk Fig B4 [&](#e655a410ff21cd07e7a01504
E—ITEFARI, FEEREBF=T"VENH.

B, FANBRBEETE— N HEMEMRIKEAI Docker 822MH, ABAFAIILIEIEYREE "Dockerfile’ 3X{4&igE Docker &a

FROM ruby RUN apt—get update —qq && apt—get install -y build—-essential libpg—dev RUN mkdir /my
app WORKDIR /myapp ADD Gemfile /myapp/Gemfile RUN bundle install ADD . /myapp

VA EABIEENARBERZET Ruby. Bundler AR EFKEHAIEG . EE2X TS Dockerfile XARIEERIABEEIRRCIZEF
T4, BIIEE— 5|80 Rails BI3244 "Gemfile’ . E—=)LBIREW rails new S EBEES,

source 'https://rubygems.org' gem 'rails', '4.0.2'
&g, figyml XA REHERIMS . fig.yml' MEEIEBEIRFXREGER . BfA T RAER (— web IRBHI— 1 #RRE

db: image: postgres ports: — "5432" web: build: . command: bundle exec rackup —p 3000 volumes: -
./myapp ports: —"3000:3000" links: — db

FREM 4R, FOMAILUBIEER fig run’ snSAERRNANEERT .
$ fig run web rails new . ——force ——database=postgresql ——skip—bundle
Fig =5%f#F "Dockerfile’ 79 web RSB EIE—MELR, EEFERXMERESREIZT rails new " MIBEZEMGHS . —BEX 912

$ Is Dockerfile app fig.yml tmp Gemfile bin lib vendor Gemfile.lock config log README.rdoc config.ru p
ublic Rakefile db test
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TEHTHY "Gemfile® SUEIENNE: therubyracer” RIfTRYERE, XAFFAVEATLUER Javascript BT

gem 'therubyracer', platforms: :ruby

WAEFKAIEEE—HH Gemfile’ X, FEBEMOEERR. (XNLRERME Dockerfile XHAS, (UXNFEEE—R)
$ fig build

NBIEMAILUSET , BEEXRERTH. Rails BHAZEERIEIEZEBIRE ‘localhost’ , HIEEFoisER==1 db’ . EHAY, 15
FHASHERR database.yml® 32, BLUTREE !

development: &default adapter: postgresqgl encoding: unicode database: postgres pool: 5 username:

postgres password: host: db

test: <<: *default database: myapp_test

MAER A LUSEINA T

$ fig up

MR—NER, REIZAILAEER PostgreSQL YL, UM EITUBRIXENESES:

myapp_web_1|[2014-01-17 17:16:29] INFO WEBrick 1.3.1 myapp_web_1 | [2014-01-17 17:16:29] IN
FO ruby 2.0.0 (2013-11-22) [x86_64-linux—gnu] myapp_web_1 | [2014-01-17 17:16:29] INFO WEBFric
k::HTTPServer#start: pid=1 port=3000

&E, HNFEHNRCIREUEE, TS — 1%k, 117!
$ fig run web rake db:create

XA web NABEEFATE(RAY docker SR FEEMEIEIFE 3000 ixA7T (ANERIRBFER boot2docker , $11T “boot2docker ip” ,

I[l(images/fig—rails—screenshot.png)

###ERA Wordpress A7 Fig

Fig it Wordpress & 7F— MR AOMEHRES -

(%] (#e655a410ff21cd07e7a0150491e04371) Fig , ARG & Wordpress ZIHgiEH:
wordpress.org/latest.tar.gz | tar —xvzf —

BESBIE— Y wordpress BR, RBAILEGBMTEENEF . TEREMA, BE— Dockerfile’ 3214, EXRBHNEITIA
FROM orchardup/php5 ADD . /code

A EARBEEUF Docker 8ls2— M2 PHP #1 Wordpress 8% . 2% Fl{I4RS Dockerfile R EERI AT E & OIEHM Do

T2, figyml HEEFE— web IRSZFI—1IRZAY MySQL SE6I:
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web: build: . command: php =S 0.0.0.0:8000 —t /code ports: — "8000:8000" links: — db volumes: — .:/co

de db: image: orchardup/mysqgl environment: MYSQL_DATABASE: wordpress

FLHXA N BRI T ER S

%£—1, ‘'wp—config.php’ , BER—MNER Wordpress BtEXH, B—REEEMNRIEHIEENAEEIED db’ B8,

<?php define('DB_NAME', 'wordpress'); define('DB_USER!, 'root"); define('DB_PASSWORD', "); defin
e('DB_HOST!, "db:3306"); define('DB_CHARSET', 'utf8"); define('DB_COLLATE", ");

define('AUTH_KEY", 'put your unique phrase here'); define('SECURE_AUTH_KEY", 'put your unique p
hrase here'); define(LOGGED_IN_KEY", 'put your unique phrase here'); define(NONCE_KEY", 'put y
our unique phrase here'); define((AUTH_SALT', 'put your unique phrase here'); define('SECURE_AU
TH_SALT', 'put your unique phrase here'); define('LOGGED_IN_SALT', 'put your unique phrase her
e"); define((NONCE_SALT', 'put your unique phrase here');

$table_prefix = 'wp_"; define(WPLANG', "); define('WP_DEBUG!, false);
if ('defined('ABSPATH') ) define('ABSPATH', dirname(FILE) . '/');
require_once(ABSPATH . 'wp—settings.php');

T4, ‘router.php’ , B©EIF PHP WERIIRSZEEAIEIT Wordpress:

<?php

$root =$_SERVER['DOCUMENT_ROOT']; chdir($root); $path ="/ Itrim(parse_url($_SERVER['REQ
UEST_URIT['path'],'/); set_include_path(get_include_path()."'.DIR); if(file_exists($root.$path)) { if(i
s_dir($root.$path) && substr($path,strien($path) — 1, 1) I=="7") $path = rtrim($path,'/")./index.php'; if(st
rpos($path,'.php’) === false) return false; else { chdir(dirname($root.$path)); require_once $root.$pat

h; } }else include_once 'index.php'; ™™

XEFRE A&, TR0 Wordpress BREET figup 18%, Fig i EUEGBEIZERIIFIEENE
1%, SAIEBsh web MIEIRERR . EEHIY docker SHAHIZISIRAY 8000 iwOFtEEE(RAHI Wordpress Mg
T . (MNERIREER boot2docker , #1417 boot2dockerip , FEBFIERIHEAIL) o
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L EE

I BERE;

docker [OPTIONS] COMMAND [arg...]

—p&3RiR, Docker s S ARETE daemon, E@ SEEEZRINEES, JLUBEY man docker
KEEXLDS,
|

—D=truelfalse

{5 debug &z, EIAA false.

—H, ——host=[unix:///var/run/docker.sock]: tcp://[nost:port]Sk48EELE unix://[/path/to/socket] S&MEMH
£ daemon &z F4FER socket, BIF—N8kZA tep://host:port, unix:///path/to/socket, fd://* or fd://socketfd RIEE -

——api—enable—cors=truelfalse
fEizis APl EF CORS 2L, f#R&h false.

_b=|m
BRI EEENIMT L. BTN Nnone' ASNIZEREZEEHIMZE .

__bip:""

1EEhS6UAY docker0 RALEERY CIDR H#tlh; 5 —b =B .

—d=truelfalse

{5 daemon &, TREA false,
__dnS:“"
i1t Docker {ERZ5ER DNS fRSS2E -

n

—g=
€ Docker 1=17AIRY root #8412, TR&E /var/lib/docker,

——icc=truelfalse
BRAREEE. BAS true.

__ip=n||

#REimFHERIBOA IP #ht, #25 0.0.0.0.



17 E MR (162

——iptables=truelfalse
2%k Docker 0 iptables #0, fR&A true,

——mtu=VALUE
IEEBRMLEEAI mtu. TREJ 1500

—p=
187E daemon B9 PID 4R, #& 7 /var/run/docker.pide

nm

o
s&hl Docker 1Iz1THH{F A ERNTFEIRE o

—v=truelfalse
BHRAEEFHEL . TRE(EN false.

——selinux—enabled=truelfalse
JBA SELinux 2#F. B&{EN false. SELinux BEIAY S BTRFS F&IXEN .

A
I A<’

Docker H9a5<RILIKA docker-CMD @#& docker CMD HIA (T AE—F.

docker—attach(1)
RMIEI— N EEE TSRS H .

docker—build(1)
M—" Dockerfile BIZ—NEIER

docker—commit(1)
M—BEEHNE L EIEE— N FRAVIER

docker—cp(1)
NERFEFHRBEERSF

docker—diff(1)
ME—NBEE R FHEN

docker—events(1)
MBRSS iR ENSERT IS4

docker—export(1)
SHERATI— " tar 8



docker—history(1)
Er—MEGBSE

docker—images(1)
B HFERIER

docker-import(1)
SN (BELN tar 8 ) BERBERFKOIE— MRS

docker—=info(1)
ER—EHEXNEREE

docker-inspect(1)
Er—1RRENEEERKEE.

docker—Kkill(1)
KA—MNETHHNES (BEHARREIFERIE)

docker—load(1)
M— tar BENE—1NER

docker—login(1)
EMEEFRE—1 Docker NG EIRS2E

docker-logout(1)
M Docker HIGEIRS 22 E

docker-logs(1)
IRENEREA] log ER

docker—pause(1)
HiEe— 1 BesPHFaE Rz

docker—port(1)
B —1 nat Bl— P FABRMONAHEO

docker—ps(1)
SIS

docker—pull(1)
M—"DockerfIGERS = FHI— M BRI CE

docker—push(1)
B—MERIE CEHEEI— Docker B9 EMRS S



docker-restart(1)
BR—MNETHIIEES

docker—-rm(1)
MbREERIE T B

docker—rmi(1)
MpREERIE T ER

docker—run(1)
BIEE—NEEE, FEEPIETEEDS

docker-save(1)

RE— RGN tar B

docker—search(1)
1£ Docker index i E— P E&

docker-start(1)
BEI— 58S

docker-stop(1)
KI\F—MzfTHIISES

docker—tag(1)
A—MEEITIRE

docker—top(1)
BE I BETNIETETHHIZER

docker—unpause(1)
B— 1 AesFElHENEERESHIRE

docker—version(1)
it Docker HIMRAEE

docker—wait(1)
[EEBER—FeEE1E, ARHREEOELMS

B17 B MW=
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start

commit

restart

Container

start

kill

Linpalsze

pause

export|save

Image |

push

Tar files

pull

Registry
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=HtE

I Ubuntu (https://registry.hub.docker.com/_/ubuntu/)
HAER

Ubuntu (https://en.wikipedia.org/wiki/Ubuntu) 2iRfT89 Linux &17hR, EESHERAFER—L,

ZBERMT Ubuntu12.04 ~ 1410 B MIRAERIER
EA7E

HIASBEI— 1 &=/IMEEY Ubuntu IR/15,
$ sudo docker run ——name some—ubuntu —i —t ubuntu
root@523c70904d54:/#

Dockerfile

o 12.04 k4 (https://github.com/tianon/docker—brew—ubuntu—core/blob/2b105575647a7e2030ff344
d427c3920b89e17a9/precise/Dockerfile)

* 14.04 M7 (https://github.com/tianon/docker—brew—ubuntu—core/blob/2b105575647a7e2030ff344
d427c3920b89e17a9/trusty/Dockerfile)

* 1410 kA (https://github.com/tianon/docker—brew—-ubuntu—core/blob/2b105575647a7e2030ff344
d427c3920b89e17a9/utopic/Dockerfile)

I CentOS (https://registry.hub.docker.com/_/centos/)
HEAES

CentOS (https://en.wikipedia.org/wiki/CentOS) 2fRfTHI Linux &1Thk, HIEEAZIR RedHat RIUFE
—H

ZEFERMT CentOS M 6~ 7 B NRAAIRER
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ERA7E

AN B— 1 &/IMERY CentOS iR,

$ sudo docker run ——name some—-centos —i —t centos bash
bash—4.2#

Dockerfile

* CentOS 5 kA (https://github.com/CentOS/sig—cloud-instance-images/blob/2e5a9¢c4e8b7191b3
93822e4b9e98820db5638a77/docker/Dockerfile)

* CentOS 6 kA (https://github.com/CentOS/sig—cloud-instance-images/blob/8717e33ea5432echb
33d7ecefe8452a973715d037/docker/Dockerfile)

* CentOS 7 kA& (https://github.com/CentOS/sig—cloud-instance-images/blob/af7a1b9f8f30744360
a10fe44c53a1591bef26f9/docker/Dockerfile)

I MongoDB (https://registry.hub.docker.com/_/mongo/)
BEAEE

MongoDB (https://en.wikipedia.org/wiki/MongoDB) 2FFEAI NoSQL #iERESE .

ZBERMT MongoDB 2.2 ~ 2.7 EMRANHEE .
ERATSE

BUASTE 27017 iHOBEhEURE.

$ sudo docker run ——name some—mongo —d mongo
FREMNREERIERE, LA

$ sudo docker run ——name some—app ——link some—mongo:mongo —d application-that-uses—mongo
gyE®@ig mongo

$ sudo docker run =it ——link some—mongo:mongo ——rm mongo sh —c 'exec mongo "$MONGO_PORT_27017_TCP_ADL
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Dockerfile

2.2 hix7 (https://github.com/docker-library/mongo/blob/77c841472ccb6cc87feal218269d097405e
dc6eb/2.2/Dockerfile)

o 2.4 WK (https://github.com/docker-library/mongo/blob/807078ch7b5f0289f6dabfof6875d5318122
bc30/2.4/Dockerfile)

e 2.6 kA (https://github.com/docker—library/mongo/blob/77c841472ccb6cc87feal218269d097405e
dc6eb/2.6/Dockerfile)

e 2.7 iR (https://github.com/docker—library/mongo/blob/807078ch7b5f0289f6dabfof6875d5318122
bc30/2.7/Dockerfile)

I MySQL (https://registry.hub.docker.com/_/mysql/)
HEXER

MySQL (https://en.wikipedia.org/wiki/MySQL) 2FFRAIF R EHEEZESLI .

ZEERMET MySQL HFMRARIRER, 8 5.6 &I, 5.7 &ZIIE,
EREE

FASTE 3306 imMS=IEIRE .

$ sudo docker run ——name some—mysql —e MYSQL_ROOT_PASSWORD=mysecretpassword —d mysq|
Z A LMEREE N AREEENZ A S .

$ sudo docker run ——name some—app —-link some—-mysgl:mysgl —d application—that-uses—mysa|l
oEET mysal .

$ sudo docker run —it ——link some—mysqal:mysal ——rm mysql sh —c 'exec mysql —-h"$MYSQL_PORT _3306_TCP_ADDR"
Dockerfile

e 5.6 likAK (https://github.com/docker—library/mysql/blob/7461a52b43f06839a4d8723ae8841f4ch616
b3d0/5.6/Dockerfile)
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» 5.7 hr7A (https://github.com/docker—library/mysal/blob/7461a52b43f06839a4d8723ae8841f4cb616
b3d0/5.7/Dockerfile)

I Nginx (https://registry.hub.docker.com/_/nginx/)
EXER

Nginx (https://en.wikipedia.org/wiki/Nginx) FFEIIEMET Web BRSSEELH, FHTTP. HTTPS. SM
TP. POP3. IMAP &Y. ZGERM# T Nginx 1.0 ~ 1.7 S PMRAHRR

ERExE

TENGSBEA— S RERS S .
$ sudo docker run ——name some—nginx —v /some/content:/usr/share/nginx/html:ro —d nginx
Pl LAARERXMMET S, @IIRIA Dockerfile REZISHHSTUEABHEIE G, AEAH

FROM nginx
COPY static—html—directory /usr/share/nginx/html

ZIRERFIRG, HE— 18R,

$ sudo docker build -t some—content-nginx .
$ sudo docker run ——name some—nginx —d some—content—nginx

Fiim, FEREIEIZASIHBAY 8080 iwl.

sudo docker run ——name some—nginx —d —p 8080:80 some—content—nginx
NgINXBIEMABCE BRI Jete/nginx/nginx.conf , BILUEIS ST ER(FERAMAECESE, Flun
docker run ——name some—nginx —v /some/nginx.conf:/etc/nginx/nginx.conf:ro —d nginx

FREENEEY, ATESSTPIEEET, SEFEF daemon off; .
Dockerfile

o 1~1.7 iR (https://github.com/nginxinc/docker—nginx/blob/3713a0157083eb4776e71f5abaef4b2a
5bc03ab1/Dockerfile)
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I Node.js (https://registry.hub.docker.com/_/node/)
EXER

Node.js (https://en.wikipedia.org/wiki/Node.js) 2EF JavaScript 98] BRFBIHFIMEGTEZFEE .

ZBFERMT Node.js 0.8 ~ 0.11 FMRAANIER .
EREE

FEIMBHe)iE— Dockerfile

FROM node:0.10—onbuild
# replace this with your application's default port
EXPOSE 8888

REEZIRSR, HEhER

$ sudo docker build -t my—nodejs—app
$ sudo docker run —it ——rm ——name my-running—app my-nodejs—app

EALAERIE T ERER

$ sudo docker run =it ——rm ——name my-running-script —v "$(pwd)":/usr/src/myapp —w /usr/src/myapp node:0.10 node y«
Dockerfile

* 0.8 kA (https://github.com/docker—-library/node/blob/d017d679e92e84a810c580cdb29fcdbba23c
2bb9/0.8/Dockerfile)

e 0.10 kA (https://github.com/docker—-library/node/blob/913a225f2fda34d6a811fac1466e4f09f075fc
6/0.10/Dockerfile)

e 0.1 kA (https://github.com/docker-library/node/blob/d017d679e92e84a810c580cdb29fcdbba?23
¢2bb9/0.11/Dockerfile)
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I Redis (https://registry.hub.docker.com/_/redis/)
EXER

Redis (https://en.wikipedia.org/wiki/Redis) 2FFERIATE Key-Value HiBELI

ZOERIMT Redis 2.6 ~ 2.8.9 EMRANREK -
EREE

FASTE 6379 inOS=IEREE.
$ sudo docker run ——name some-redis —d redis
BINERILABA #FAFE (http://redis.io/topics/persistence) o
$ sudo docker run ——name some-redis —d redis redis—server ——appendonly yes

BIAFIEFEMEE VOLUME/data » BTLAER —-volumes—from some—volume—container &% —v /docker/
host/dir:/data ¥E&IRFHEI A,

SEFRE N IR S, BILAA
$ sudo docker run ——name some—app —-link some-redis:redis —d application—that-uses-redis
o EEE redis—cli

$ sudo docker run —it ——link some-redis:redis ——rm redis sh —c 'exec redis—cli —h "$REDIS_PORT_6379_TCP_ADDR" -
Dockerfile

o 2.6l (https://github.com/docker-library/redis/blob/02d9cd887a4e0d50db4bb085eab7235115a
6feda/2.6.17/Dockerfile)

o & 2.8 IR (https://github.com/docker—library/redis/blob/d0665bb1bbddd4cc035dbc1fc774695fa
534d648/2.8.13/Dockerfile)
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I WordPress (https://registry.hub.docker.com/_/wordpress/)

BEXER

WordPress (https://en.wikipedia.org/wiki/WordPress) 7RI Blog NS ESIERZFIELE, ©ETF PhP 0
MySQL,

ZBERMT WordPress 4.0 IS .
ERRGE

EaIEEEHFE MySQL RI3ZHF, EAwES 80 .
$ sudo docker run ——name some—wordpress ——link some—mysql:mysql —d wordpress
55 WordPress BesiI ol LUEER—LINES HEIE

* -e WORDPRESS_DB_USER=... ##&7/ “root”

* -e\WORDPRESS_DB_PASSWORD-=... fRENEE mysql FEAIMEEE MYSQL_ROOT_PASSW
ORD A&

* -e WORDPRESS_DB_NAME=... &5 “wordpress”

e -e WORDPRESS_AUTH_KEY=..., —e WORDPRESS_SECURE_AUTH_KEY=... , —e WORDPRES
S_LOGGED_IN_KEY=... , —e WORDPRESS_NONCE_KEY=... , —e WORDPRESS_AUTH_SAL
T=..., -e WORDPRESS_SECURE_AUTH_SALT=... , —e WORDPRESS_LOGGED_IN_SALT=... , -
e WORDPRESS_NONCE_SALT=... fR&HkEH shal &

Dockerfile

e 4.0 hRA (https://github.com/docker—library/wordpress/blob/aee00669e7c43f435f021cbh02871bffd6
3d5677a/Dockerfile)
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ﬁmﬁil N

* Docker iF/0API: hitp://docs.docker.com/reference/api/registry_api/

* Docker Hub API: http://docs.docker.com/reference/api/docker—io_api/

* Docker imimR AAPI: http://docs.docker.com/reference/api/docker_remote_api/
* Dockerfile 2%&: https://docs.docker.com/reference/builder/

» Dockerfile &®fE£3ER: https://docs.docker.com/articles/dockerfile_best-practices/
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