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Data Mining Approach for Supporting Hoarding
in Mobile Computing Environments
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1. A &
F4 F4l(wireless communication) 2] (device)E 231 & 2uld AFE ALS 7
FHez Frhetn Yok 2rtd AFEY 5A F9 e vEYSAYGY @d 7 §¢ A
Aol & A (hoarding)® BB 3 A= dd F9 FAdojth HA T2 M2 v o]
S G EEo]AE AN BA 2 s dojE ofoldEe HAsE Aotk 1
W ARE2LZE plEfe]l o| g FRaZ S HAE MMt ol RE ul$ oY EF o]
20 I ZAE3 Helxol gk AFd HAE AFEAtY ojWd zHe] glol: HA
& d3sty TEo] e ZaA 2otk o] =&dAy Eud FoldEst YEYAZRE
gAS7] Aol HAEHAKE & ofolHlEe] FAJAANE AAE Y Yot A dF 2L
Adsret. MEQ 2 A=y Ao 2utd AFE HAHolof st ololdEY HAFS
AAst7] A8t dolg wlold A FolA, 3] ¥ FH(collaborative filtering) 7ML ©]
43t A% AA 7HE ¢E LH%iE} 71€9 AtE 73 719 (rule-based) WHH[7]3 At
e WES 583 Ze A SFE A 2ol FeloldE A hit W& EEE o] &3}
of Alx=de] A% IS Hlﬂf‘f}%lc}. & ZeloldE ololel 2 H(request) HH] i o]y
(history)& F3& vlZo] 982 we] Zo|AdEI} 2H3A F olo]d& =3t ulg A

1 ZFusta A%, dIZAL (360-764) FHER FFA AFT WY F 36HA
2) Aty FALH, B (360-764) FAEE AFA AFTE WEF 36¥MA
3) AFusta FASH, Fag (360-7640) FHEE FFA AZT WYF 36WA
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Data Mining Approach for Supporting Hoarding in Mobile Computing Environments
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Ho AFE s=do] 71&e Lo 93} xEX, palmtop T AFEATL o] FIHEA ALE
& F e e HAFEHY Aol shwd Mo ol FulE AFEES ok AAANE A

o2 volE AMulze] HKol] e FAH FA AANE ZFIL Ao AT MEHZ AHd
A BEEA 5 98 7 EAFH wWEC ASHer UEHIAS dAHA Xdtn dHdHE
A7t FF wAsA @k sAw ojgdE 2uld Felo)dEE AL Mula 237 2
AetA HI olgld AES FEolAE AN} EgFolol & o] W AF AHEAAA Fa
g ololglgo] dE Eutd HFEY Al HAH glojoF @} EF Eupd FFEIL A
HolAY o 7Hed 2utd Muje] ¥ FF vlolHuolie] AEHOoE HEL £ 3UA 3
t 2ot dojgdejx Aagd g AFIt HZAA ddd Be] o]FoAR Yt 537
Butd BFAM e FEpolAdE-AH AFH W 7= o] FAAUTII2BI4). A2 ©]
T Fo) AU Aoyt o] WU HAE T £ Uk Y FAFNE dt= Eutd HFH
T FA S vE 7 HEHAE AT e B 28 dEd FF UEHSAY
gddnh 7t AR Eutd FAREE MR ¥ YE B He ZeAY "otk 9
g oo Fo|AE AMAAAN FLF HALE HAste WYl E AF[51% AHEAe A
glo]l AHgoz FatolAdE A HoHE A F= W did d76l7 BA 385
z gth

3. glolg vlolgd 4 FS o83 A HA 7H

dlo]E] ulolyd dnEFE o] L5H tFY EANA HoHEEH A7 AHE Fohlof
Nz 4oy nde FAE dZse 2dy A0E I 5 3ok Zupd AFEHIE
EQast 9o ZAFHE W o] FEo|AES] o] gH | E ofold & AT TS
A7) Y8l B =EdAe 2utd FEoldE Y AMulA Q2 (request) ©] H(history) Hlo]
el ¥ ZA(collaborative filtering) 289 HL< At P FHL 7|2Fez &
go]AdEEo] ololele] @ T W HEE 7toeg 3o EF FEo|AEI A ofo]gd
& &84 utlity) £ A3 E(preference)2 &3 U RE BEHoz dul, & =84
A HE3te JY FHE dg9 (29 113 2 72E AYx Qo
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_14_



2
o
o)
Bl
2
Je
o
ol
N

2ot ope muid SetoldEe) 94X AuAX s 712 AFAME Zetd Fet
B 2% ofoldlel He % RYL 9% A& dolHZA FANAY FeoldEe &
F olg AW ALHATT). £ EEANE 2 FeIAEY olF FREW oj o]
A @A 94X ARANE AFY & dHE Bae] vide] dFPE ARANY =
dle AFEsE oz e ololPe dFaht Rye BT 2 FeeldEe] WA 94
B GPS A 5¢ olgs] A& & Atk B mAL 2uid FeoldEst AX e
gt A4 MEYAE R AY A2 UrL AF A9 54 ZRS 2E ooldse AP
o £9 7 ZeoldEr @4 AdA the A% oFat WHS A A= oFE 4 3l
2 JHdsdn. 5 A 360=0A 2 5% 49 AT BUse] FeoldEe oF BT
A3Y & A= @k

4. 48 ¢ A3

2 e 49¢ fAdel T A AL AYL 9% 2 WAZE 29S 9 AEd
A dolHel A4E A% AW AHolth $4 Feoldue WRT i ololdd A UY
& o 43 2ol st

Ly ={isiyyeniy}s 1, €1,

2 wRAE N g 02 stk mebd AL daFel 45 WS A% ooy AR
2 9z ARSAAG 2P 7 ololREL A7 e toly 44 RIS ZET [2Y
2l olel@ o8 Hu wolHe Fxoth

(timestamps)
0 10 20 30 40 50

9 279 183 9 49 89 3 8 5 6 4 7 6 5 78 85769

(data ids)

[Z¥ 2] 9789] Supporting Hoarding otel &9 o8 dlo|g F&

3 a2 9/ AA HA olo|dEe] oY wHolEle FRoJth Ao whpr] Eutd HF
H7b 282 4 dlolg ololdEo|t} olejdt HolEHE o]£3 Y FH REPE BIo =
utd Eeto]Ad=9 hoarding setS ARZE 4 YA €k YL F e 4A AAHNHAAY
Eelo]dE Q] request o}ol ¥l E 2] hlstory(chent request log)E o] &3l uj] A|HAA ZEuld
Zo]dE 9 FAAol hoarding & otoldES AASA Fo}h o] 9 client request log Hol ¥

A4 7173 @d 7] 7H(disconnected and connected periods) 2.2 ¥ olA g FZolt).
3 B =FdMe 2uld AFEY o] EA (mobility) AEZE FYo)AE A hoarding set
Qo] wredsly] 9t mutd AFEHY HA FR(GEE, 3, 2 )9 2utd HFEHAL

nlh'. ool
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Data Mining Approach for Supporting Hoarding in Mobile Computing Environments
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° D6 J D4
D5
(a) HERA3 9AXI (b) 2HIY S2LOINES OIS

[29 3] 2utd Se]AEY YA Ao F2

[29 319 (@ o] APdAY AA VELAE o7le A2 Urth &4 A& tEsiE ofo)
de 9o X 1% 2o AR

X1 4 A9 A3 ' ofo]dl
cell [Cell_1|Cell_2|Cell_3|Cell_4 | Cell_5 |Cell_6{Cell_7|Cell_8| Cell_9
item 1 2 3 4 5 6 7 8 9

E 1] 23} wek 534 FeloldEev) Cell 3o SIA8HA H@A ololed 3o] F712 ] A4
AA Aok sk, a8z {27 3] (e 5A Eutd Fo|dEV} g A2 oFsA H
= W¥gE DIYH 4= TFoR D7MA 8oz olFd F UEF HAA}AY. ol AR
b [2d 119 o1 AHu o3 ¥ FH 2F o HAiet AFPste GdH] Ho 2Hd A
FEIY Aol o ole|lHES HAT 4= QA . o] Ao AHdA HF Hrb Pge
Cache Hit Ratio® o]-&3tt}[7]. o] W& ©d 7|zt ¢ E8o|dE 8771 dnly A5 3
2 A (automatic hoarding) 71l 3 AA A=A ofolslel d=AE njEL3}A Erh 2 =F9
AL 97 A EH oA HlelEl= XMM-Newton SOCS CSIM Simulator 2ZEgo]E o] &
st BAEATHE) AA A tlolH ] 80%E ¥HF(training)dl °o]&3tm Yo 20%E =3
9] 834 E HF53le HaE(testing) HolE R o] §3F L)

Cache Hit Ratio tabla

~—m— LRU

—-#~--LRU with Rules and
without location info.
i [==E3==CF with location Info.

Hit Ratio{%

[ S S S S S S

Cache Size

[28 4] 37/19) =¥zt Cache hit ratiod] ¥lu A}

_16_



AR, FAE, oI5F

o] th& el ujsf 22 AA EFA Bk E Cache hit
mreba] 2ot Feo]dES 87 o] HEE o|43e
2 Bt AAAFRE ol gt Y ¥ =BAA Addte FPFH 2L 08T Aol o

2 eRdA Adss muly ZeholdEy A AP AA F sl A dolE
sfold 7MY WY 3 Zdolth o Ry thiel dolE sholy Y FolH Mz ohe
ArgAe) BA olF HRE o]8E FW RIYE FoIM Asol $5% ARE AT F
3¢ 21 Utk T oAAE 8¢ deolddd nelge 84F 7]&e ZeloAdEY 2F o
o AuTe o] 88A $a FeolAEY X HuAAE o §E Holth oA AL &
o Be A gABenE uzle WENZ BN FeHoldES} BaE s ololWe ©
wol AT + Utk WA WAt 2o) ARY AUTE ol for e mutd PEY ¥
AoA At wEe S48 An Auls ARE ATE F A I Aol BF AFFARE
ot AFHY OF £E 57 2 US Aud 93 Fne neist FeodEs 2y
52 o143 T volXt GEe TFY FAN & o282 A HY % ARY AN
47 4% 2¥S 758 5 QA D 3lelth

ml
M
o

&1

[1] R. Alonso and H. F. Korth (1993), Database system issues in nomadic computing, In
Proceedings of the ACM SIGMOD International Conference on the Management of Data.

{21 P. K. Chrysanthis (1993), Transaction processing in mobile computing environment, In
Proceedings of the IEEE Workshop on Advances in Parallel and Distributed Systems.

[3] M. H. Dunham and A. S. Helal (1995), Mobile computing and databases: Anything
new?, SIGMOD Record, 24(4):5-9.

[4] J. Jing, A. Helal and A. K. Elmagarmid (1999), Client server computing in mobile
environments, ACM Computing Surverys.

{5] J. J. Kistler and M. Satyanarayanan (1992), Disconnected operation in the coda file
system, ACM Transactions on Computer Systems, 10(1):3-25.

[6] G. Kuenning and G. Popek (1997), Automated hoarding for mobile computers, In
Proceedings of the ACM Symposium on Operating Systems Principles, St. Malo, France.

[7]1 Y. Saygin, O. Ulusoy and A. Elmagarmid (2000), Association Rules for Supporting
Hoarding in Mobile Computing Environments, IEEE 10th International Workshop on
Research Issues on Data Engineering (RIDE'2000).

[8] http://xmm.vilspa.esa.es/

_17_



	GCGHA2_2003_y2003m05a-0022.tif
	GCGHA2_2003_y2003m05a-0023.tif
	GCGHA2_2003_y2003m05a-0024.tif
	GCGHA2_2003_y2003m05a-0025.tif
	GCGHA2_2003_y2003m05a-0026.tif

