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3.1 UoJ#8%E Docker £ 15

H{EDockertEl®, BLUATRMGIX,

o RERSUENFRE (BREEISREG) : AEMRG L, tbilUbuntu, E£ERR
g%%#ﬁ%mcker&ﬂ#, AR HIEIRER, BORIISEIRRREX4AIDocker

e DockerfileFNHEIIEREG (REFHER ) | BIERENRIESERK
DockerFile, {#EFEDocker buildtadiZpkDockeri={% .

(MR

EWGEEDockeri SR FHNEEN, BHLEHIT “docker: Cannot connect to the Docker daemon at
unix:///var/run/docker.sock. Is the docker daemon running?” 1R$&.

®EDockerFH/EE1a<: systemctl enable docker

[BahDockerars: systemctl start docker

RERS VB ERR
MREEBELEL, TEBIRBHTHEER.

F
— > Bee
Bl | TS
| 1 TR
! ' propes # apt-get install xxx
' — x == # git clone https://github.com/lh3/bwa.git
‘ HNEE ' # cd bwa;make
R
- 12 T I .

RERFS U EIRG B
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AR EREN=HERIRSEE (ECS) BI—A=RSEE, HEAREBARFENE
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2. =RFBEECIEMINGE, EE3-1R, kP FERIEMRRSE. BE “TEE
7, BINECSHIIAKS , EFRECS,
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scs a

Azmwe0 D=0 Besz 0 wmsunagent 0

emm1 BE O

3. TERAHRIE
BN, FLinudRERFE T, HJLUMERNTHOREREETRSIE.

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

4. Bi—TEEMBEE, FHASEE,
f5lan, BEI—1CentOSEES.
docker run -it centos

5. TERKHE,
yum -y install https://dl.fedoraproject.org/pub/epel/epel-release-latest-8.noarch.rpm
yum -y install git
yum -y install gcc automake autoconf libtool make
yum install -y zlib zlib-devel

6. TEbwaiff, fEgithub ET~Ebwal B, FHFERmMakefRiE,

yum install bwa
git clone https://github.com/lh3/bwa.git
cd bwa;make

ARy
IBTRSEZELFGit, FHEBEAYEDBssh keyiRE.

7. HAexitiBHEE,

8. HiEFHRId,
docker ps -a

9. HIFIRER,

docker commit -m "xx" -a "tsj" container-id tsj/image:tag
540 docker commit -m "test" -a "username" adb1127979a1 bwa:v0.7
- -a: IEXRYRGEE, fluts).
- container-id: &Fggid,
- -m: EATEVIRBAS S, Blaxx.
- tsj/imagettag: GEZ/AREEATAGE, BIRAEHEN
10. #ifTdocker imagesEEFIESTRLAIDoCker iR R
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Dockerfile FIUHIEHEKR
NREEREARETE (FINENEEFIRA ) , EiIERDockerfile S HIER
1?;!0 MNBXARBAEEIESRS, UBXATEHEFTERITIREDS, FHETERAZ
B,

Dockerfile A FIFR GG REBHIER S L ADockerfileXHE K, AFHIT
docker build -t tsj/image:tag .755<, BHlSRE&REIE,

& “.7 FRDockerFileXX{4RIEE!R, “tsj/imagettag” RRNCER/HBIRETAG

Ao
RIS HHERER Dockerfile 5 HIFERS %
FM . =l
LB
\ #{TDocker Build§4
[ 1
TEIRE Lo | > )
& # apt-get install xxx - g DOCFEEI’fEIIIGY‘ffF
# git clone https://github.com/lh3/bwa.git Do ! # PATEME P 1
Br # cd bwa;make ! ! ! RUN yum update -y =1

RUN yum install -y java

__________________________________________

Dockerfile 5N BB G E RGBS RA:

RYIpERENREMURIRSE (ECS) BIE—ARIRSE, #fFcentostRif, HER
BHRBNE R
TR ARSS =R

2. =IRSBERCIRRING, EE3-2I, EHFERIENRIRSESE, Bt “TiEE
7, BINECSHIIAKS, ZEFRECS,

3-2 =hRSSERTIZR

WHEESE O O—mow g @was O em

s0cs

mEE0 Qzewe0 (5 esm 0 (3 wmsunagen 0

smm1 BE o

3. &EAH#IE,
flan, FLinudR(ERFE T, JLUMERN TS RER KSR IE.

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

4. BIE— 1 BAworkdirfIBR.

mkdir workdir

5. TEZzZBR$eIE—Dockerfile3X 14,
cd ./workdir
touch Dockerfile

6. EZBERPOIE— A 4abctxt, BIFE— 1 webappBER.
touch abc.txt
mkdir webapp
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7. EZBRPTFEH—AWEER.

waget https://www.baidu.com/img/bd_logo1.png

8. H17vi Dockerfiledp<, #HADockerfileX{4dr, RENI4E,
#Version 1.0.1
FROM centos:latest
MAINTAINER ***u "***y@xxx.com"

#igEroot AR AEEHSHIHITE
USER root

HPUTIRIE
RUN yum update -y
RUN yum install -y java

#HEFAR&HHERS
RUN touch test.txt && echo "abc" >>abc.txt

#XIIMRE IR
EXPOSE 80 8080 1038

#EHIHF
COPY abc.txt /opt/

#EHHF
COPY /webapp /opt/webapp

#EHE R
COPY bd_logo1.png /opt/

#HRENMETE
ENV WEBAPP_PORT=9090

HRETEER
WORKDIR /opt/

#HRERMIL
ENTRYPOINT ["ls"]

#RBERMNSH

CMD ["-a", "-1"]

HEES

VOLUME ["/data", "/var/www"]

HRETFREIMAIRIE, ZhSEEERNASNT, REEEEKEBZEGAERERINA ST

ONBUILD ADD . /app/src
ONBUILD RUN echo "on build excuted" >> onbuild.txt

9. IZEsciE, FHIT:wqiBHE Dockerfile,
10. HIESERR.

docker build -t centos:v01 .

FMBIDockerfileiSSiE2 M Dockerfile2# | ( BEEGIRE RESUHY
Dockerfile ) .

3.2 IHTRBEMERFHERAREI LG

le;%*ﬁﬁﬁ’—ﬂEAIﬂ%‘—ﬁ%‘ 25 B FastQCR RIS, AEBNERIEHEFERIER

FastQCE—AARBERIIHENRENETR, EFIETFHIRAIFastQCEY, 1EiX
HHERRG, LEEFRE, AETIRGOIENA. NACIEMETIAERER
FastQCRZ A, SoSHmHERRE, MEMNA—RER.,
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BIEFastQCRRRY, FBEEEFZINMERIER, HFESE—ERIFAER. FastQCAIF
N RBESEFastQCNME . (ERAIRIETEF S ZFastQCR ARYFAISIRIN A
V2 N

$B1: EEDockerifE
B2 HEER
$I3: HEER
$B4: SN

LU 1: 2% Docker 1B

1. f&EDockerifts, ERILMEIELA FAFRSTUEZEDockerifig o
- (EFHBECHBMEZEDockerifE
- (EREAREERIRSSIRECSIEZEDockerifz o

RPIRERENRIEMARSSERECS, FBIIECSTEZEDockeriits . AEEIZECS
B, AILAUSIRECSHNRIER S, a0, ELinuxiRERFE T, olLMERNTHSR
EEEEESIE,

curl -fsSL get.docker.com -o get-docker.sh

sh get-docker.sh

2. KMBELRELER,
#fTdocker --versionmp<, INRBRINTRILUER, FRDockeripiIn,

3-3 Docker Z23EmKIN

rootPecs—cl34:™# docker ——version

Docker versziom 19.03.13, build 4484c46d49d

28] 2: BFRR
Bkl ERETHEANFastQCHER.
HATINT S THFastQCiE(R.

docker pull biocontainers/fastqc:v0.11.5
Fi%2: i@idDockerfile#l|{EFastQCiEIR -

1. $47vi Dockerfilens<, HADockerfileX{Erh, mE4F,
FROM ubuntu:16.04
# FastQCik#ftjavaiz T, F&ijavalhiE. TEHUTTH . BEENREE
RUN apt-get update && apt-get upgrade -y \
&& apt-get install -y default-jre perl wget zip
# T#FastQC, MRE4E, IREFastQCRATHIITINR
RUN waget https://www.bioinformatics.babraham.ac.uk/projects/fastqc/fastqc_v0.11.5.zip \
&& unzip fastqc_v0.11.5.zip \
&& rm fastqc_v0.11.5.zip \
&& chmod +x /FastQC/fastqc
# $BFastQCHRINEIMETEH
ENV PATH "/FastQC:$PATH

REsci#, FHiT:wqiBEDockerfile,
HIVERR

docker build -t fastqc:v0.11.5 .
FMAIDockerfiletg$iE52 W Dockerfile2%
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®3: kERK

TEREFSITLREAHRITIRNEE .

2. {¥Fdaids switch projectin SIHANEIFFFAIZEF
# an LAt
aids switch project <project-name>
# anSmfl, BIANHAZEIE Faids-user-projectAIZSiE)
aids switch project ai4s-user-project

%

3. [FHEGSITIELERGIIARFTEFRE
a. {#FHaids docker tagin$AE HERIRFITIRE

aids docker tag biocontainers/fastqc:v0.11.5 fastqc:v0.11.5

b. {#F3ai4s docker pushi$ HEHER,
ai4s docker push fastqc:v0.11.5

H117aids docker imagesap SEEEBIER -
1¥QH3EI’an/v\f|\fnla/)u ‘BYTIR > RREEGS BT,
4. BFARFETEFS, EREIIFRPEECS LENTER.

LB 4: SIENFA
. T CBZE WE CNA” WSS, BE O .
2. WSRFNEREE.

“HZIR” HSfastqe, “hRA” EHEV0.11.52, “f@ER7 [ “EiR7 . K
12N T i T 8

3-4 HEEAXER

i

R A0 sdisdghsg name

3. EFEER.
BE “BEREGT , ERGBIIRPEF astqdRBAIREGIRE .
4. {kiEFastQCEH S RBIESIRERMNEST
REREMLHEES BRI BESHPHEE, FUKESTE, USHFSIHT

51M.
fastqcX NS HIES Ainput-file. threads, #HESE Houtput-dir, MEHR
ISETESS IS

FE-tm<, EEETBNEAENE. -ond, BEFMmEERNEE,
BAMHEETEESHAHEE.

fastqc -t ${threads} -o ${output-dir} ${input-file}

%R “X86” CPUZEYy, CPUFERIEINO0.2#C, GPUZERLER “I

BREESAFAR/)N, BAIAGB, FastQCiaf ‘JEPFE%W??X/J\R‘Eﬁﬁ?EEu)\ﬁﬁEk
N, FBINEMDIGB,
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3-5 CPU. W7E. GPU
~ HEEH
CPUZEHg

X86 ARM

CPUFER

Memorys==

GPUsEL

I GPU

GPUFEK

ETsnE @

\

7. EBE3#.

a. BITEiEFastQCEiSiNE, TGS,

3-6 FastQC 5%

my Sresult = GetOptiens('wersion® => \$version,

‘help \$help,
'quiet’ =» \$guiet,

The options

-h --help

‘nogroup’ => \$nogroup,

‘expgroup’ => \Sexpgroup, -

‘outdir=s® => \$outdir,

‘extract!® -» \$unzip,

‘format=

‘threads=i

* = \$format,
> \$threads,

‘kmers=i' => \$kmer_size,

‘casava’ => \Scasava,

‘nano’ => \$nano,

‘nefilter® => \$nofilter,

‘centaminants=s’ => \$conteminant

'min_length:
)i

b. ESHRMIASE.

3-7 BINSH

e
sman . s
input e © e
threads © suing

' > \Sadapter,

=5 \$limits,

\Stemp_directory,
\$java_bin,

* =» \$min_length,

--nofilter

e 0

mEo

--version

GB

he program as as fol.

Print this

Create 2 output directory.

ust exist as the program

Please note th

will not create i
output File for each sequen

as the sequence fi

director

Files come from raw casava o

r) will be anal:

e group num

group (differing only by
as a set rather than individuslly. Sequences with the filter

Flag set in the header will be excluded from the anal:

n to them by

Files must have the same names giv

(including being gzipped and ending w.

won't be grouped together c

fasts format. In

Files come from nanopore sequences and are
to process and the program

this m
will take in all fasts files w
from the sequences found in all files.

you can pass
ories and produce

those

a single output

asava then don't remove read flagged

If running with

casava as poor quality ming the QC anal:

B

o £

=
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c ESFHERBESH
EiRBEam<HEE TS, RERLSHE, FAE “©ME” , F
HE “BUAME” . B0, WHERBAFRE astqc_output Xk,
El 3-8 LS

saen nEm s

8. B “IEPBIEER” , FepkfastqchzFERYBIEE.
CIETRERINA, BERENBYIERS, EaLMERZNACIES L.
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Notebook &

4.1 11{o){EH Notebook B Terminal IJgE
39T BB TS BT LS TerminallHASHTITE . RIS HES .

£ “Files” ME T, BEFALA “New” , AGIEEFE “Terminal” , EATerminal®
[iE)8

4-1 Terminal

 Jupyter Open JupyterLab
Files Running
Select items to perform acions on them Upload | [New] |2
()0~ mJ examples / mind_chemistry [T —
=}
O D Allegro Text File
O [ DeephE3nn Folder
- Torminal 4
O D DificsP
O O Matformer 10 AT
O 0 Neguip 10 R

Total Records: 5

BN, ERILITwoetis STEAFEIRE S TRERBNFEIE .

4-2 PUTERL

1 2.416 16.8MB/s eta 85m 305

4.2 U{al4E Notebook FRIEIE FEE A

#ENotebookTTE , ALAEIE “Upload” #1 “Download” HEFITNEIH, H7E
NotebookEF'é%SZ{’—*t-TzE'En_TjC/J\ﬁﬂﬁﬂi, SR LIARIELA T A RIS SAEA S L& T &
FlINotebookH,
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4-3 EEFITEXMH

Files | Running

Duplicate | Renzme | Move View | Edit n New~ | 2

1|~ W/ abc/ bcd Name ¥ Last Modified File size
o seconds ago
O testt 7 days ago 116 8

Total Records: 1 1

OBS Fi#2£8AJ Notebook

7ERI#ENotebookhT, IR “FEEE ™ EFEAIR “OBS” . NotebookFZRAIFFEX
HESIRERETINEEAIOBSIER THINSIRIE, EINotebooksRIHIEFIOBSHAY
HIBRRRLH ., TOBSEEEFEIENET. LIEHE, SRIEEINotebook,
NotebookFRUR{EtBEREZEIOBSH, NEA4-4F.

4-4 1B OBS R #IE

ar e
testuhh P
s samn
- smen )
30853 1. OBS#f % i 31
@ | 0 B ommemeemies 0 e
@
@
]
fffffffff y
* @
SRR a8
si5am @
- g
.
@
@

4-5 Notebook HEySZ14

Z Jupyter Open JupyterLab

Select items to perform actions on them 2. Notebook 1) SCff: | Upload | Ney
0 - m

Q

9FR

16 785
17 %8
14 %8
IFAE
15
1188
9FA
14780
17088 595kB
16 %A1 168
16781 1.09GB
oFE  332MB
17heE 11468
15K 993kB

405 221MB

1UFR 540kB
16X 1068
1478 %68
2AFE 908

“Upload” EAEXURA/NZIRAY, ERILABIEIA FEMA GG LEFI0BSH, &
iITOBSENotebooki#{THIERLE .
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