2011 11 MXSee ==X H 48 2 CI#H XM 6 =

=z 2011-48CI-6-6

o

USB sfol A4S olgat Fehee AR 587
gole) A% 7]

( An Efficient Data Transmission to Cloud Storage using USB
Hijacking )

( Hyunchul Eom and Jaechun No )
e o

FE9E 2EHAZ HolHE A%
Aloko] WA Hr) 538 snjEEs e
WE g AFEEe AFA Qe 1 EA 348

’

I J,ero

sto} 29 1719k A8 PCE
dole] ol ol FolAEE TS

Abstract

The performance of data transmission from mobile devices to cloud storages is limited by the amount of data being
transferred, communication speed and battery consumption of mobile devices. Especially, when the large-scale data
communication takes place using mobile devices, such as smart phones, the performance turbulence and power
consumption become an obstacle to establish the reliable communication environment. In this paper, we present an efficient
data transmission method using USB Hijacking. In our approach, the synchronization to transfer a large amount of data
between mobile devices and user PC is executed by using USB Hijacking. Also, there is no need to concern about data
capacity and battery consumption in the data communication. We presented several experimental results to verify the

effectiveness and suitability of our approach.
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Table 1. Communication time and battery consumption for data storage.
Ak i E 2 715k
A | %R | Ao | AR | ¥R | &8 | CPUHEH el ALEE
NDrive Motorola 844 858 143 100% 100% 0% b4z 12%
Sky 848 9:02 144 1% 66% 5% 4328% 14%
Cloud Motorola 12:23 12:57 RIS 70% 60% 10% 20459% 17%
Sky 12:26 12:45 19& 95% 83% 12% 1621% 30%
UCloud Motorola 1:21 2:17 56 60% 50% 10% 124-38% 8%
Sky 1:24 2:13 49% 86% 69% 17% 10:249% 11%
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Table 2. Parser algorithm. Table 3. Notifier algorithm.
MAP (key, value, context) MAP (key, value, context)
1 begin_index <— Get Start_Index_of_TCON (value, flag) 12 client_data «— G;L/QL‘//'ZNL/nf/o\/fma[/'o/;? i/ )P i tvave. 0)
2 if begin_index # NIL then genre_name <— OSplit Genre_Name_And_Fath (value,
3 end_index <— begin_index + offset 3 data_pgth <~ Split Genre_Name_And_Path (value, 1)
4 sub_string <— Get_Value (begin_index, end_index) ‘51 ?3”9—“3? <« ﬁetso(ng—mﬁl(keé)t "
5 write (key, sub_string) ltle_path <— Merge (song_litle, aata_pa
6 end if 6 for idx <— 0 to peer_data.length do
7 return 7 if genre_name = Get _Favorite_List (client_data) then
9 write (title_path, client_data)
REDUCE (key, iterator, context) 10 end if
1 for iterator # NIL do 11 end for
2 sub_string <— /terator.next () 12 return
3 begin_index «— Get_Start_Index_of_Genre (sub_string) )
4 genre_length <— Get Length of Genre (sub_string, REDUCE (key, iterator, context)
begin_index) 1 for iterator #+ NIL do
5  end_index < begin_index + genre_length 2 client_data <— /terator.next ()
6  genre_namelgenre_length] <— Get Genre Name ( 3 client_address <— Get_Client Address (client_data)
sub_string, begin_index, end_index) 4 Send_Metadata (key, client_address)
7 Remove_Blank (genre_name[genre_length]) 5  write (key, client_address)
9  song_title<— Get_Song_Title (key) 6 end for
10  data_path<— Get_Sequencefile_path (context) 7 retumn
11 name_path<— Merge (genre_name, data_path)
12 write (song_title, name_path) AEAn AY We Zag AR A1 AE B2
13 end for = A T a , ol =
14 return | dsl= MP3 WEld ol ABRE i3 HEAE0A
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Table 4. Hadoop-based cluster environment.

CPU RAM 0/S HDD

Master Core 13 540 4 GiB 1TB

SlaveO Core 13 540 4 GiB 1TB

Slavel Core 2 2 GiB | Ubuntu 10.10 250GB

Slave2 3-Core 2 GiB 250GB

Slave3d Core 2 Duo 4 GiB 300GB

Y 2~E WA &F 2.5 TB

Hadoop [ Hadoop-0.20.0

1. N& Z2MA 45 53
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20118 1€ MASets|

7HAolw], =21 Wl el 27]= 8KBH-E AMB7HA g
A AT,

3 Ao M= SKBY-E IMB7HA 9] 4241 Bl¥ 7}
Aol 2 Aolg wAA EZPAT 2MBe 4MB9] ©
e g =9 A5E 23tk 24 43 3d A
913k 7Hg whE Wy A7) 256KB o UTh(TLE
5.(a))

FepoldE Qe o8 dEEE Y vEkdolH
2 #3112 HDFS Wol A4¥ 54 MP3 volEHE 7
Nah=d doirE 19 59 (h)eh o] 8KB ¥ 7}

mlo

"1 o
dredom wE Ao B
dEE LS FAHE dHolHe a7t F&FE B

(a) File Creation Time

600 T T T T T T T aKe ——
16KB
500 [~ 4 32KB —*—
64KB —E—
128KB
400, [esseset ? i : 7 2seke
) 51KB —e—
2 300 10048 ——
£ 7 2048KB —*—
= 4096KB —+—
200 [- i e b BM@AKR) —v
i ————
100 - — .
0 1 1 1 1 1 1
128 256 384 512 640 768 896 1024
Data Size(MB)
(b) Searching Time
0018 T T T T T T T 8KB
0016 [ 4 leke
32KB —%—
0014 64KB —E5—
¥ 128KB
0012 256KB
T J 512k —e—
< oot = 1024KB —*—
£ 0008 g p— 2048KB —*—
0.006 [7
0004 : : :
o S -
0 i i i H i i i
128 256 384 512 640 768 896 1024
Data Size(MB)
(c) Compression Rate
1 T T T T T T T 8B ——
b 16KB
1 3xe —e—
64KB —8—
- 128KB
256KB
S S1KB —e—
=4 - 1024k —=—
= 2048K8 —*—
7 4096KB —v—
1 1 1

128 256 384 512 640 768 896 1024
Data Size(MB)

Mz Z2MA Ms &

Fig. Execution time for Saver.

fr o 12 rmofe

Time (sec)

Time (sec)

Time (sec)

==X H 48 @ Cl

Hd A% zo|7t wo] uk
dolg e =7]7F AAW ;qza]_?

At

210
200
190
180
170
160
150
140
130
120
110

BHAG6=2

Data Size(MB)

(b) Heap Size (2000MB)

Data Size(MB)

(c) Map Reduce Task (400MB)

o

Data Size(MB)

2N Z2MA M &
Execution time for Parser.

ol 1GB ®lelel 3+ 1071
ARk %31551

JVM Uﬂga]




54 USB sto|xZ = ol et

a9 6.9 (@ 712 344
M)E oo wrg S hadoop-env.sholA Held
HADOOP_HEAPSIZEE ©]-&3}te] 2000MB= F7HA1A
HEE @ Zlojth (o= A4 JVMe Hze §Ge
mapred.childjava.optsE ©]&3l9] -Xmx400m o2 3
7HAA HZE g Aol

AolA A Aol

574 A3 FYSH 40N A3 A At
RN A9 & o Bn A2 FHEUEE B o7
Ak SHARE Mwe s A 249 BAET} V)R 8
27 HAE Ho Qo] F4 X3t 1 ol
FH2HE P HAlEe] ool BF b2, 4
Ao vzt 42 wAlse i 25ow 9l
ko] T2z o] swap-out #giel A oA F o]
AA sl G R Aol

°of HIAE AsA & 5 %ol Agol A= b

B

L.

ERAE 2utd 71719 F8$s
o pe

AFY = deF dolH

PA -

P
T

A A AR
Hufo] s Sehon g
Fehgs 2EGAG 47 B
oJOIE A2Ee 5 sk
AW ZeAE FAE dolEE R 4¢3t ¢
2= g dolgel detdelag e gl 4%
498 W AR~ g5 A Feold

E oAz USB =gtolWE Abgdte] n&kow Fe)

2

°]&

_O|L

AR

=2 B
'_E‘T':/'q

EERE

FE 2EAR H&F dolHE AfstaL, mupd 7]
71¢] gaZdols Sa AgE dolHd e =y
o] AYH == 7 skt .

W EEelA TEE Aafle S8 2= USB
hijacking B&°] Erkd 7]7]19] d#ide] Hepde B
g sjFe] ARgAlI Al &) dHlolH HAE HAS
A 5 & Aol Ra girk

22?E AEEXZ29 28X HOH & 7Y

e
ret
1l

I

ogk

51

Ho

i

[1] J. Xie, S. Yin, X. Ruan, Z Ding, Y. Tian, J.

Majors, A. Manzanares and X. Qin, “Improving

MapReduce Performance via Data Placement in

Heterogeneous Hadoop Clusters,” in Proc. of 24th

IEEE International Parallel &  Distributed

Processing Symposium, Atlanta, USA, April 2010.

R. Geambasu, S. D. Gribble and H. M. Levy,

“CloudViews: Communal Data Sharing in Public

Clouds,” in Proc. of HotCloud 2009, San Diego,

USA, June 2009.

J. Dean and S. Ghemawat. “Mapreduce:

Simplified data processing on large clusters,” in

Proc. of 6th Symposium on Operating Systems

Design & Implementation, San Francisco, USA,

December 2004.

Amazon Elastic Compute Cloud,

http://aws.amazon.com/ec2, 2007.

IBM Blue Cloud Project,

http://www04.ibm.com/jct03001c/press/us/en/press

release/22613, 2009.

Google App Engine,

http://code.google.com/appengine, 2009.

E. Marinelli, “Hyrax: Cloud Computing on Mobile

Devices Using MapReduce,” School of Computer

Science, Canegie Mellon University, Pitsburgh,

USA, September 2009.

HDFS (hadoop distributed file system)

http://hadoop.apache.org/common/docs/current/hdf

s_design.html, 2009.

C. Ranger , R. Raghuraman, A. Penmetsa, G.

Bradski and C. Kozyrakis, “Evaluating

MapReduce for Multi-core and Multiprocessor

Systems,” in Proc. of 13th International

Symposium on  High-Performance Computer

Architecture, Feb. 2007.

[10] B. He, W. Fang, Q. Luo, N.K. Govindaraju, and
T. Wang, “Mars: A Mapreduce Framework on
Graphics Processors,” in Proc. of 17th Int'l Conf.
Parallel Architectures and Compilation
Techniques (PACT), Toronto, Canada, Oct. 2008.

[11] Hadoop, http://hadoop.apache.org/core

(3]

(5]

(6]

[7]

[8]

[9]



2011 11 MXSee ==X H 48 2 CI#H XM 6 = 55

W PN |

= A ECEE] D) -u Azt

of 3 H(g3)
19854 o] shof Ahujstm A4kt

20091 Al o)t 7 FE E 8 )

shAL &4, AL 4.
2011 MEoea HFE F st 1993 Westrn Illinois Univ.
ESPAREX- 0 Ak AL 4.

19999 Syracuse Univ. Ak}
kAL £91.
Do AA R KGR AL B

FEA R ¢ BAA, WES

(625)



