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Abstract When Open Source Projects are processed by multiple developers, the Version Control Systems, which
control the different versions of the same file being used, is a very useful tool. On the other hand, because most
of conventional VCS(SVN, Git, etc.) mainly control the history of the modifications of the source codes or documents,
there is an inconvenience that each developer should modify the development environment whenever the development
environment is modified. To overcome this inconvenience, this paper suggests a scheme of VC for OSP. The basic
concept of the suggested scheme is that an image, including the development environment and controls, is created
as a new version using the Docker, virtualization tool of the container method. To review the functional
appropriateness of the suggested scheme, after establishing the Docker on the hosts that use the different OS(
Ubuntul2.0.4, CentOS7), this study tested a VC that could control the different versions including the history of
modifications of the development environment and evaluated them by a comparison with the conventional VCS. The
results show that the suggested scheme is a convenient scheme of VC for the OSP.
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Table 1. Docker's facilities

facilities explanation
run create a container
commit create a new image
tag attach a tag
pull download an image from repository
push upload an image to repository
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Fig. 1. Docker-based Version Control
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Fig. 3. Development environment control
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Table 2. experimental environment

A B
(6N Ubuntu CentOS
OS version 12.04 (LTS 64bit) 7 (64 bit)
Kernel 3.10 3.10
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root@lyj:~# docker run -1 -t oldversion /bin/bash:-(1)
root@¥47bcac3cc3e: /# 1s /(2

bin dev home 1ib64 mnt proc run srv [l var
boot etc 1ib media opt root sbin sys wusr
root@47bcdc3cc3e: /# rm -rf [bin/--(3)

root@947bcdciccle: [# 1s---(4)
bash: /binfls: No such file or directory

Fig. 4. remove /bin to generate a problem
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root@ly):-n docker run -1
rootpEafen?T2ceT2: /o 1s
bin dev home Lib64 mnt
boot etc 1ib media opt

(1

-t sldverston fbin/bash (2]
ST )

proc
root

run
=bim

Fig. 5. recovery from /bin
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root@ly]:-# docker tag -7 newimage leeyongjeon/re a {1)
root@lyj:-# docker push Leeycngjeonirepozl.o go

The push refers te a repositeory [Lleeyongjecnfre {len: 1)
Sending image list

Pushing repository leeyongiecnfrepo (1 tags)

B185798ceded: Image already pushed, skipping

66395c31eb82: Image already pushed, skipping

eB2TaffidTEa: Image already pushed, skipping

aB0Secbvddal: Image already pushed, :.Hunln

ebleRfcibbfe: Image successfully pushed . é

Fig. 6. tag and push
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2o 5FH AS AT 4 k().
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= =

leeyongjeon/repo ¥

Tags Collatorat
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Tag  Size
1.0 B& MB '(1 )

Fig. 7. image stored in repository
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roct@lyj:-# docker
The push refers to
sending image 1ist
Pushing repasitory

push leeyongjeonfrepo {1)
a repository [leeyongjeon/repo]

leeyongjeon/repo (2 tags)

Fig. 8. upload an untagged image to repository



fo
Gl
B>
[>
[
u
Jéi
i
f
<

=7 7]

Ej27F HE-E A kAN Fig. 99} 2] ‘latest'2he=
Bt AEA o HAE Agael] AgE AL gl
oh;]_(l)

6]—

leeyongjeon/repo %

Tags
Tags
Tag Size
latest 66 MB ...(‘I )
1.0 66 MB

Fig. 9. automatic tagging
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root@lyj:~# docker run -i -t ubuntu:14.04 /bin/bash -- .
w2

root@a79fo7bfb742: /o mkdir fsource & vi fsource/main.c
[1] 16

[1])+ Done
root@ajofe7bfb742: /@ gec
bash: gcc: command not found

mkdir /source
-0 fsourcefhello fsource/main.c (3]

-(4)

Fig. 10. create a container

Fig. 113} 2] gee HAALHE 4
o] AAH o7 &7 (2) A
A#(3) hello'ths T77F 285 A&
oh4).

4% (1) 2o

root@a7efe7bfb742: /# apt-get install gcc -y (1)

reading package lists... Done

Building dependency tree

Reading state information... Done

22 newly installed, ® to remove and 7 not upgraded

& upgraded,
~(2)

root@a7efo7bfb742: f# gcc -0 [source/helle fsource/main.c
root@a79fs7bfb742: /# . /source/hello (3]
hello (4]

Fig. 11. compiling source code and execution
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root@lyj:~# docker commit a79f97bfb742 gccimage -o(1)
bf168302a8ebe940cdchb4e42a02678224b943cbbbaa3ze9399461dbbbafasa2d -
root@lyj:~# docker push leeyongjeon/repo:gccimage -(3)

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

Pushing repository leeyongjeon/repo (1 tags)

{2)

Fig. 12. create and push gccimage
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ccimage

[root@localhost yjlee]# docker pull leeyongj e:mfwepu gccimage o
Trying te pull repository docker.io/leeyongjeon/repo ...
Status: Downloaded newer image for docker.io/leeyongjeon/repo:

[root@localhost yjlee]# docker run -1 -t gccimage /bin/bash m

root@d4743ad6597c 1 /# cat Jetc/issue
Ubuntu 14.84.3 LTS 'n \1 -(3)

Fig. 13. pull gccimage and create a container
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FFG) A4 e

295 7

= E49]
A IATE AT

(4) 'hello'#H= &

]_

root@d4a743ad6597c: /# gec --version (1)
gee (Ubuntu 4.8.4-2ubuntul~14.04) 4. 5.4

t (C) 2013 Free Software Foundation,
743ad6597¢ 1 /# s /source/ (o

Inc.

root@d4743ad6597c : /# gcec -o /source/hello /source/main.c -(3)
root@d4743ad6597c 1 /# ./ source/hello -(4)
nello --(5)
Fig. 14. compiling source code and execution
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Table 3. comparison of Version Control Systems

SVN Git Docker
system . o .
4 . centralized distributed centralized
configuration
server necessary necessary unnecessary
unit of .
. file file image
version control
. commit & add & @
0011‘5‘9“ update commit 5
prevention . -
manual manual semi automatic
unit of access director director reposito
permission & v postiory
development
environment manual manual automatic
control
£l
5. &
azEge] A ZeAEe] FR AREE Ao
sE A9 WA BelE dgol Fa% Skl @
Y A|Z=HIE(SVN, Git)<

A 718 e ARE = WA
AL aiEE e 9l
o= &b oleU 23

%—%— ‘ﬂ“ﬂ E]

QF ko mRAES YT S N DY) WA
A HAT & Uk EF @A FAL 45AE Bolw
e EAE ol§8 TR AEL A 27 welo) o
S A3 G SR QA FeeE Aul2 S B
e olge HAE Zeole Ay
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