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An Efficient Dynamic Resource Allocation Scheme for
Thin-Client Mobile in Cloud Environment

Jun-Hyung Lee' - Eui-Nam Huh"

ABSTRACT

The study of Cloud based system is emerging to become the core technology in IT field due to the tremendous growth of Cloud
Computing. Researches to deliver applications to Thin-Client based mobile virtual machine and Desktop as a Service(DaaS) using Cloud
Computing are conducted actively. In this paper, we propose a Cloud system to run the mobile application in the mobile Thin-Client
device and resource allocation mechanism Dynamic Resource Allocation Manager for Mobile Application(DRAMMA). Thus, through
performance check, we show DRAMMA has improved the utilization of Cloud system. less migration of virtual machines and decreased
the error rate of resource allocation. Also our proposed system delivers service more efficiently than the previous resource allocation
algorithm.

Keywords : Cloud Computing, Thin-Client, Virtual Machine, Resource Allocation, Resource Distribution
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1 function madram (all_of process)
2 // initialize variable
3 is_success = true;
4 final pms = {};
% pms = {};
g for idx from 0 to count of all of process:
El data = all_of process[idx]:
. pm = pms[idx mod NUM OF PM]:
:E sum of pm = sum of usage cpu in pm;
13 if (sum of pm + data) <= MAX CPU_USAGE and core count in pm < NUM _OF CORE_PER_PM then
13 add data to pm
15 else

# Replace to success finally swapping pms.

=] if is success swap == true then
20 pms = final pms

21 end if
23 if is success_madram swap = false then
i4 is_success = false;
25 exit loop;
€ else
27 is_success = true;
"y end if
end if

if is_success == true then
final_pms = pms:
end if

3% is_success_madram algorithm = is_success;

(22! 8) DRAMMA 2mz2|E

final pms = find minimum Swap_or_move_then_push data(fdata);



166 FEXMC|EZ=EX A MI19-AR RM3=(2012, 6)

(E 5 71 2ojd chah 31

EH H] 3L
Virtual CPU (Virtual) Intel 2.4GHz Dual-Core
Virtual RAM (Virtual) DDR2 1Gbyte
Virtual HDD (Virtual) 16Gbtye

0S Android x86 2.2

<E 3>, <E 4, <% 5> 4% Thin-Client 2r}d o
T #747 ZeeE Azd 874, aga 2H9E A2Y
oA Adg 7H BEuld v 848 veha o

=& A9 Thin-Client vl whre &7 Ag%9l
15 AnEE gUv|E AMEEe] A¥ S8 A
Bulel dde]A FHE BE ofEgAoHE 7 oAl
A F3sti 1 A HNE VNCE 53 7HAe
3722 Thin-Clientz} & 4= it}

49 FHd AHSE AUEeE 544 wier 24
ol ALEAE dido R s AERA AR[12)2%YH &
utd ofEejAold +3 dolgE FHsA ddd =39
A4-& wEo] A AT

olF Fal Al 24¥WItE +9F 2o g 2

=#=DRAMMA Success —®-Sandpiper Success =sr=V-man Success
(28 9) 261 ofE2iFoIM g M3 3
(2d 9t Z4id ojZeFold &3 AE el

Sandpiper St V-Man ¥t 89 4% 047 g& A& ¥
& .

(E 6) A0IEE 0|18 S5 H|I A ¥ CfE ofE2iAlolM 81

ehe) 2% A7t YE o Fe Aol
ELE: L 0:47 Qg yl
s8] 0:11 gyl
fis By 2 g7 015 QlEYl, $EE
Ay 4 :16 Crazy Remote
= & 005 ]t} @ E o] of
&% 9 3% 0:05 B A2 AH, s
A4 2 AeAgn 0:04 A& 2 delw A=
ARAR 0:04 )
wldF4=2l 0:08 ol vl
EAETA 1:06 o T R
“s AR5 05 A
221 vygy 0:15 Facebook
7 AfrUE 0:07 A Y
€7 0:32 &
A A7) R B 0:02 A a)
# g)7] 0:02 37
A A 0:14 Angry Birds
ud= 93} 0:01 H] ) 9. E 2] o] o]
E2tu} 0:05 DMB TV
o8 Ay 0:09 Zagq
7] e 0:11 7| e}
& 514 (A:8)




A AR G i 4
¢|\ 4\@} AN -\@ 4&8 PN -\@

9
o
A &-\4‘
P\ AN B\ N

=—4=DRAMMA Migration =8~ Sandpiper Migration =s=V-man Migration

(2 10) 2HIY ofZ2|Ao|M g Z o|S8F

(27 1002 2uld o ZejHol4 & F HAse oF
342 Jehd Aoln, Sandpiper Bt Wi, V-Mankrth
2 A% 39 & F JUH.

100 —

m 1

80

70 |

60 |

% F

40 |

30

20 [ —

10

0
S EEEELSE S
P\ P\ S\ A\ \ S\ \ AN ,\@’

=$=DRAMMA Fail ~#-Sandpiper Fail =sr=\-man Fail

(38 1) 2 ofZ2lAH0M &gt F ATy 3
(29 11)& 2t ojZ Aol &g F wAste A
348 vebd #Helw Sandpiper ¥ V-Man ®c} B&S

A 4 AU

(B ) Hegrt 23 38

i ¥ olF AF o A
Sandpiper | 1.0004¥ 7} 8.25¢ 7ha 1.5880 74
V-Man 101478 Z7F | 12384 F7t 7458 7

Ad Yot 2458 FE3E <E >3 o] vehin o]
€ %3 DRAMMAZL t& Ze9-= 879 Adl £d &
2] &3 vlwate] 2ot o Eg Ao AH|2dM 3
A3 359 F7te VMols9 74, 38 A9 39 3
A2 A&AY AYYT H5E B AL #AY +
Ak

7‘.“:.
TI_

2= 229 Thin-Cllent 2HIEE S S8 X3 U 7= 167

6.3d &

# =g 8 299= 879 Thin-Client Zutd&
A% T4 A9 &l 712 DRAMMAE 29 Reta, 43
H7tE &3l DRAMMA7ZL 7]&2] A4l 2o daelF oy

agHog Rupd ofEFACNE Fdate AL A
F A3t

3tAgk otE Sandpiper F9 <uFH wuE o
DRAMMAS 2.7 CPU%HE #jste 7Hd v)alg wuls

7] W& 8% CPUL ]l Memory, Network 59 7Hi o
A AeE 1 A &7 71s9 o] 8T Ao
Azt E=g e 2ukd ojEAeldE o8 Al
Memory & 71 59 4% 7l4dste] muld ofFel# ol
A A 22 7le= A w3 Aol odHr

1g8

[1] John McCarthy, “Centennial Keynote Address”, 1961.
[2] “Cloud Computing”, http://en.wikipedia.org/wiki/Cloud_
computing, 2011.
[3] Eric Y. Chen, Mistutaka Itoh, “Virtual smartphone over IP",
IEEE International Symposium on A World of Wireless,
Mobile and Multimedia Networks, pp.1-6, June, 2010.
[4] o] =¥, Btllo], 3l eld, “Cloud $7°14 2] Thin-Client &1}
N2 01195 S F A 8te] FAFHEE R RS =i
F, Vol44, pp.300, 2011 24,
[5] Wei Tang, Jun-hyung Lee, Diao Song, Md. Motaharul Islam,
Sangho Na, Eui-Nam Huh, "Multi-Platform Mobile Thin
Client Architecture in cloud environment”, International
Conference on Innovative Computing and Communication and
Information Technology and Ocean Engineering, March, 2011.
[6] Timothy Wood, Prashant Shenoy, Arun Venkataramani, and
Mazin Yousif, “Sandpiper: Black-box and gray-box resource
management for virtual machines”, Computer Networks
Journal (ComNet), Vol.53(17), pp.2923-2938, 2009
[7] Moreno Marzolla, Ozalp Babaoglu, Fabio Panzieri, “Server
Consolidation in  Clouds IEEE
International Symposium on A World of Wireless, Mobile and
Multimedia Networks, June, 2011, pp.1-6.
[8] “Remote Desktop Protocol”, http://en.wikipedia.org/wiki/
Remote_Desktop_Protocol, 2011.
[9] “Application of VNC", http://www.realvnc.com/vnc/how.html,
2011.
[10] “Desktop virtualization”, http://en.wikipedia.org/wiki/PColP,
2011.

[11] “Android-VNC-Viewer", http://code.google.com/p/android-
vne-viewer, 2011

(12] 334, ol&E, o]}, “uted Qe g
Ee] Wl 20l E o) g 24
T4, 2010 124,

through  gossiping”,

Qg wlrje] ol &
FHo2 ARENYAY



168 HEM2I=T=8X A M13-AT HM3=(2012. 6)

o & &
e-mail : junhyung @kisti.re kr
2010 74 8\ oSt ] E (SN
20124 73|t 73FE F 8
(e AL

8 9 Y
e-mail : johnhuh@khu.ac kr
1990 FAbo) gt A AHE A & eH(EAL
1995 University of Texas 48t}

(F8H4Ah
12d~3 A AP 20021 The Ohio University 248t}
FHAFHAE A aT 84 (&8
Med 44 20033 ~20051 A& At HFH TS} 2ug
BB} e AFH, A SoldE. FAHAFH F 2006 ~8 A Asohsta PFE I} 2y

#Bagop: FE4E AFY, A SHoAE, AMUES T, HE
H2 Het F



