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ABSTRACT

The technique of virtual machine construction using hypervisor such as Xen and KVM is mainly used for
implementation of cloud computing infrastructure. This technique is efficient in allocating and managing resources
compared to the existing operation methods. However it requires high resource usage when constructing virtual
machines and results in wasting of resources when not using the allocated resources. Docker is a technique based on the
container method to resolve such a problem. This paper shows the container method such as Docker is efficient as a
web construction technique by comparing virtual machine method to container method. It is shown to be especially
useful when storing data into DB or storage devices in such environments of web server or program development. In
the upcoming cloud computing environment the container method such as Docker is expected to improve the resource
efficiency and the convenience of management.
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Fig. 1 Hardware-level Virtualization
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Fig. 2 OS-level Virtualization
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Table. 1 The system Hardware configuration

CPU Intel Xeon 5130 CPU 2.0GHz 64bit Proccessor
Main Board | Intel SS000VSA-SCSI
Memory | 4GB(DDR2 667Mhz ECC)
HDD Samsung 300GB Serial-ATA(Model: HD300LJ)
NIC Intel 82563EB Dual Gigabit Ethernet
VGA ATI ESI1000 SVGA PCI

32. KVWME 0| &8t @ M 74
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gyl I AR5 A& s}, IP(Internet Protocol) 4~
£ Sgslof k. 9 P 45 BYHE B, F
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AR F ok stH6]. wek SAE 0S9] 29l [PEAV}
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192.168.0.10Ho]2bd 29 & 2 W H 33} Zo|
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= Wefok 7]

&

H 2. iptablesE 0|2¢t ¢ ZTE ZQT MF
Table. 2 Web Port Forward using iptables

# iptables -t nat -A PREROUTING -p tcp -d 203.247.40.245
--dport 80 -j DNAT --to 192.168.0.10

H 3. iptablesZ 0|23t SNAT A%
Table. 3 SNAT setup using iptables

# iptables -t nat -A POSTROUTING -j SNAT --to
203.247.40.245

3.3, Docker= 0|23+ 2 At TAd

33.1. 4% 7|8

CentOS 7 WZA DockerE AMESIH™ ‘yum
install docker®’ 2= HH 9 =distH £47 X7
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Table. 4 The installation process Docker Container

7+ B
olm|z] AM | # docker search centos
olu]z] %] | # docker pull posein/centos
oju)z] &l | # docker images

AFE= Aol ojul At Au £go] BAT X
4o SR, vlo ] 2 eol eyt 7
Aol glome sig Aeoly ojmx|o] M At
8 9 Ae Z2IW ofnhN S Mok k.
o w2 AX B ool & 56k ek

¥ 5. Docker ZiH|O|L{Qt0| Z2 O3 MX| IpY
Table. 5 Program installation in Docker Container

34 He 49
o|u]x]of| A< | #dockerrun -i -t d592b9a589a6 /bin/bash
23 A%] | #yum install httpd
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Docker= KVMT} t}2 7] ©zo] 219 sho)
AT} Dockerof| 4 % 3}+= Container= 7] 24?1 &2}
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Zro] Th2] TAE 0S9] 80 ZER Eoj o= ¢ AH]
2 QA4S g A o] ] 80H EZEZ X U= docker
B v AsyehH Hek

H 6. @ ZE ZYSt= Docker HZ
Table. 6 Docker's Web Port forwarding command

# docker run -p 80:80 --rm centos web /usr/sbin/httpd -
DFOREGROUND
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Docker+= 3 T2 O30k HX|sld i, 9 AHZ
$-45}a12} 3H= CentOS 6.5+= Docker #Z2x0] 4] A
skl o B = 225t g E|oly om| ARk 7}
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CPUS| A} H-4 sysstat 517] 7] ] mpstat H 72

idlegh-g BAZFITHI). KVMS 7H Al e] el virt-
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& 7 o] Al AR 24
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[root@www ~]# mpstat 2 10
Linux 3.16.0-123,17,x86_64 (ww)

07/17/14 %8664
17:52:17 CPU  Susr %nice  %sys %iowait %irq %soft %steal Sguest S%gnice %idle
17:52:19 all 12,03 0.00 1.6 0.00 0.00 0.0 06.00 ©0.00 0.00 8697
all 12,00 6.00 1.00 6.00 6.00 0.00 6.00 6.00 0.00 87.00
all 1200 @6.00 125 0.00 0.00 0.0 06.00 ©0.00 0.00 86.75
all 9.75 6.00 1.00 6.00 6.00 0.00 6.00 6.00 0.00 89.25
all 12,31 @.00 0.5 0.00 0.00 0.0 06.00 ©0.00 0.00 87.19
all 9.48 6.00 1.00 6.00 6.00 0.00 6.00 6.00 0.00 89.53
all 1203 @.00 125 0.25 0.00 0.0 06.00 ©0.00 0.00 86.47
all  11.78 0.00 1.28 6.00 0.00 0.00 6.00 0.00 0.00 86.97
all 12,00 @.00 1.6 0,00 0G.00 .66 000 0.00 0.00

all 11.78 6.00 1.25 6.00 6.00 0.00 6.00 6.00 0.00 86.97
Average: all 1151 @.00 165 0,03 ©G.00 0.60 000 0.00 0.00
[root@uww ~]#

2l 3. mpstatE 0|25+ £
Fig. 3 Analysis using mpstat

CPU9] idle gH-& S48l HH KVM 7]4HEe] 7pdm 4l
WA= 7 WAl Tefak AsiAlol FHat 13~14%
9] CPUY| A& ARGSFGIAL, 7HE mA1S] Aol wh
£ CPU 29| F71+= vlu|alitt. Docker B41Q1 7
o= ¥ AH7E F&ste HE olUE Adstol: 3
Tt 2~3% H=O] CPU Ak ARE-SEIth whelAl,
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DockerS AH8-3HH KVM W-2]of] vjs G g2 =9
7P AeE 8T 4= Qlek

B 7. CPUQ| idle 7}t Bl
Table. 7 Comparison of CPU idle Value

KVM Docker
Booting A] 88.13% 88.13%
7 Al 2hejat A 75.25% 88.13%
71 A T g o]y AlgY 73.44% 85.67%

422, v 2] Abge BA

Wl e AFSEF BAS 78 49} 70| “free -m”
22 o] 85}o] W] (Buffer)2} 7]2)(Cache) = A]&—ﬂl
[kt Xﬂﬂ?ﬂ AA *Plﬂ—d W 2] ke Elst
ﬂﬁow WA Be 259 Dﬂlﬂﬂl &
Hze #AeAE APUE wje}
MY 7hsdE HE 243

=
Docker B0l ¥ A% 9 Avlh 4Ae

[root@www ~]# free -m

total used free shared  buffers cached

MHem: 3786 1836 1949 11 1 681
-/+ huffers/cache: 1154 2632
Swiap ! 7999 0 7999

33 4. free FHS 0|85 2A
Fig. 4 Analysis using free command

7Y 4k 2o o R 508 o) Z7sto] Hme)
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AL Aol 7hdm Ale] it 8wkl 1GBol &
9F51= 700MB W 9] €] o w2} & A-§-3H it

8. mizZ2| ALSE Hlu
Table. 8 Comparison of Memory Usage

KVM Docker
Total | Used | Free | Total | Used | Free
Booting A] 3786 | 977 |2809 | 3786 | 977 |2809
7Hm Al ghel
AaA] 3786 | 1026 | 2764 | 3786 | 977 | 2809
ZhAf1 4]
Adjolu] A1a 3786 | 1698 | 2088 | 3786 | 1019 | 2767

H M TME St 7heoidlat ZB|0]L] 2 v FY

3 89] A5 E ¥ Docker B4l 9 A¥ &
st HElolH AgS P A9l Hgd o= 40MB
A= 9] v etk AR8-5}GIth Docker= W27} S
SR b2 A ARoA e BEA 07 AMETHEEE WA
ol & 4= gk

E3|, 1% 59} Zo| Docker 7|HFo 2 AJAJ3E 2742
4 A AdH oA E top HEH & ©]-85fo] 4
2 v AREEQl RES &5 #4934

HEg AL,

root@wwwir - o x
T(F) BIE =21v) 2M(6) HOEM =3LH)
top - 21:25:09 up 56 days, 7:43, 3 users,
Tasks: 2 total, 0 running, 2 sleeping,
%Cpu(s): 2.8 us, 0.3 sy, 0.8 ni, 97.0 id,
KiB Mem: 3877616 total, 3671132 used, 206484 free,
KiB Swap: 8191996 total, 560828 used, 7691168 free.

load average: 0,14, 0.15, 0,12

0 stopped, O zombie

0.0 wa, 9.0 hi, 0.0 si, 0.0 st
19568 buffers
770488 cached Mem

PID USER
10739 root 20
12576 root 20

PR NI VIRT RES SHR S %CP
0 218432 6588 3592 S 0.
0 226500 4240 3508 S 0.

U SMEM TIME+ COMMAND
0 0.2 0:18.39 docker
0 0.1 0:17.32 docker

12! 5. Docker ZiH|0|L42] HZ2| A2 BM
Fig. 5 Docker Container's Memory usage analysis

423, )23 A 1A

KVM wal9] o220 ARgere 744 w4l Aol
sk guoletn & 4 om}. =, vowu SR
3 850 10GBE &35t TAE 0Sof 10GB A2

el shelo] YA JEM 2|2 7pgeial wela
A= gAazm ARgEFo] EESAL Zol7] A
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A)ste) theo] a8 62 3 7 AI T Tld s &

= Is -1 S A9 ‘du -sh’ S H9oll Aol &
gLong¢ ATt “Is -IPES o WEfL= oF 10GBo] 3
wel go] 7HAm Al A4 Aol B TAs B
o], ‘du -sh’FE o YEhf= 5.5GBek= 2|7 4
Al x| ggolehal & 4= Qlrk

Docker?] 7A9-ol= t}29] 18 79 ZHo| /var/lib/
docker/devicemapper/devicemapper2}= T] @& 2] ¢to]
Q)= data 2 metadata ¥} Q] 8eF0 2 T]AT ARREF
S shelgt 4 9ok, 1% wufe} o]} ARt
Z 0 2 data=1.2GB A X0|1l metadata= == 2 MB
ojty. 3t HHoHE o2 & Al 74l
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i

2675



SR B ELISHS|=EX|(J. Korea Inst, Inf, Commun, Eng)) Vol 18, No, 11 : 2670~2677 Nov, 2014

o v 23 AR BAS] vk 4= gl
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Fig. 6 KVM'’s Virtual Machine disk usage analysis
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[root@www devicemapper]# du -sh *
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O3 7. DockerQ| C|AT Al2EF BEAM
Fig. 7 Docker's disk usage analysis
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