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Data Control Methods of Online Application based on
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ABSTRACT

Several muiti—user online applications which are operated by the existing fixed
terminals(PC) are being changed into online application based on multi-platform operated by the
several PC, PDA and mobile phones to perform concurrent works recently. The contents of
current online application based multi-platform are, however, very unsophisticated because the
applications don’t consider the simultaneous accesses of shared data by multi-user and also the
asymmetry of computing power and network bandwidth among each client.

This paper proposed the methods of consistency control based on multi-platform, update
propagation protocols among diverse clients, object management techniques which take the
characteristics of mobile clients into account. We also implemented a chatting application based
on multi-platform and it showed the proposed methods perform well.
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Algorithm Concurrency_Control_Multi_Platform
{

Whenever Client(i) is connected

{

Calculate Diff(i)
// see Fig. 7 for Synchronization C/S
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When a Client(i) request Lock(objecti)
{
Calculate RegestTime(i) = ClientTime(1)+Diff(i)
During( threshold period )
{
Whenever Client(j) request Lock(objecti)
Calculate ReqgestTime(j) =
ClientTime + Diff(i)
}
Select miminal RequestTime(i)

Client(i) acquire Lock(objecti)

(29 6) X4 Ao ¢ndF

o] =& E ZFeolJdET FEHUS W A
W el FeloldEZRY Clock 7188 93 19
73 Ze WS ol&3tt A7 Fr|stel F
zt getojdE e AlZbE Mu 9] Alzhzt ZA
£ Aol ol FojdEY EAY

A Fuier Dfe] FO|AE Ae] EXNE
T Qi 3 288 A ddol FoledEy

4

N

Al

=

S Z2RE F UH), AddA 4 Fele|dE
AlZbate] Aolghg HAd H £%F gias 8
AAl Eetold B AIZEE AW A BAJE
A& olu|gch

a8 744 4, EgtoldEe AF Az
(Local Time)& Awjol] WA AL (@), Md
e AT FeoldE A AT we
A e AlzbE ARSCH@). o} W, @&3
OJAE ] AIZbH AW o] AlZF AolghurE F 713
POt ZFo|AE AF Ao UESAE &
# RUAE AIHE AR BRIt AL 2
A gt

a2 BE o] =FME A7t oAl Fetoldd
EoA #<¢l(Acknowledgement) AT E RUHA
(@), E8eldErl VEE B AZHT2)A
Hz ZEYOUE AT Bl AIZHTL)E W 3
o] Hutg JEYR d4AHdelta) 2B A3
. Austd dEQ=ZY  AZF A% (connection
oriented) Aelell A= dlolEle] H5FN AlZko] A
o] 27| wFojrh

2 7 ggoldEE AMdE HEda A$AD
€ MY RUH(@), A E Ao|g(Diff)E T+
FH®). ol EFolAEY AY AIztHg A
H Ao apolgho g4 F7|3E W WEY
3 HEAAA 28§ Rolth. o] Ao F
F 4 SHoAEY gas SHANTE A A
BE 7IEoE BARY] A4 go= AgET

ot 1o

Client | Server |
1. —+
H DSend Client_Time
; -0 4+
i @Send Ack_Signal @save Tic, Ts
12,
®Send dela

delta = (T2¢-Tic)2

| ®Cale Diff ~ Ts{ Tlc+ delta)

(2" 7) EolAdES} Mue F7)3

34, HZB HEo F7|3%



23 A JdFF % A A 513 A
£ UE ZEY dFTE o] =79 28 HAT
7ol AHgstA ok shvstd AWl ek &
F, A9 58 e 2l HAR $HE A4
gojdEe WHY ARE FA WG 5 39l

WA Ada 7lge] "3y @i, oF
£z Lglel &8 Zaayoly 2zt FeloldE
s HAHE volHE o8 PC ¥ & =nt
EFgo|AENA A27] & Yo r WY
= ol MEA Ak gt

of mEoME & ¥R Mg A3 37A
R TR §F AR FA HAE 3
gt AA, HA Fo|dEANA BR2zixd,
A, 43 DEAL Ze FEoldEddA WA
An, AA, 54 #HAPE Ze SHldEAA
WA An gyiew FEIG. ZAzhe) Asm Wy
€ 98 o] =M d&Y T JYE ol &
Lia=

$d, AdEled wg F&4 =R
(Dependency Table)& &A1, o] 54 £F
& AR 3o 7 Zo|dE 93 vAY H
oJHE o PC € Eutd ZolAEA ¥A
ARE W@,

g 8ol YEbd uiel Zo] MujdA Fdte
FE5AH ERE AA 3FELE Yyoiy. ‘aZ
d e’ Ade A9 28 89
F N AT H&T RE FEolAdEE ¢9n
sl Ao2M AMuJL ZE Feo|dEA BE
Efa"eEaz & o AHgEdY. AHAH @A™
AR @A dZd ZFeoldE F AFA EA
He A3 2§AHRE dvigie ALz2A 8%
aFEE A9H WAAE dAnstna & o
ALgE 2§59 e "Had we o
BHEsMs g & Eol 28 AY &89lA
A B 5 2Fo= vvol AdgdE o 24 a1§v
o ¥ Am A7 Detol & Aol AHEE
o A FEAe 28 8 =Fd &8 ¢
odAEy WA Adm FA4E AN Fol AR
T ABolth A& Eol FAA AdA 4
Z9E 7|HE AERE AL FAY e o]
4 87% ZHoJdEEL B F3 @4y
ARZ Aol HY, olojdlE HEFA X o

e ay of

Z

w°e 2

HEl #FAE 7)¢ 2alel 289 dlols MO Y 8

2] el Eeo)AEE MHERE HARAE o}
B A (Rollback)stAl €t 19 88X &3 &
4e &8 Z2ade I ¢ #HEA4 A
Bt AA §F AbAl #Ago] REE Y, ‘Waiting' &
otolglol] wfg Hdto] HAHZA FL ejoln,
‘Acquire’ & olo) &g 5T  AdHoy,
‘RollBack’ ofol®l-& H53x ZRa| BEAsk
e 9guigd. aeln & FeioldEy HRE
o #goh
Info. of client C; =

[ Login_ID, IP_Address, Socket_Port_No ]

AsnA A8 FE54 EHe AA &8
olAE/MY FZ U WH ARE A
A% wer dole el ws) # Felo|dE =G
Peer-To-Peer 72 HHZ FH & Fgold
Eote] BAE 98 'dHdE ZeEeAdES ‘AA
FE4 AHE FAET Ut

Dependency Dictionary
Info. of client C1
Connected Info. of client C2
C“ent’ .........
Info. of client Cn
Info. of client C1
Group A Info. of client C9
State | L e
Dependency Info. of client C3
Group B Info. of client C6
Info. of client C5 | Waiting
Item A
em Info. of client C3 | Waiting
Dynamic Info. of client C2 | Acquire
Dependency -
Item B Info. of client C8 | RollBack
Info. of client C7 | RollBack
T
i i
1
v

(19 8) &84 =8

35. Ze2loldEe A m2| 7lE

e E3F I 28 &M Y G
7190 PCell wja] ®nid/F4d Eto]dEQ PDA



86 ETUFE LI =X M5A H4%(2002.10)

4 FoEe 2o Mg 58 2 BN goEg
AAD denz ojgd Hare) dolg I
7 9lg weto] Wastth o wEelME olF
A8 FatoldEs FWH AN A see
LAY

$4d delHe AsFe Fol7] AH &8 =
2add FFse 4 AAY FHE B4z
AAoict AAFE $9 98 F9FH12] B3
A A 9o = TCP HAz(ge FAeH)
& AEE AR, UDP #Hz(Pe $HA&NE
AHEE AAA, B ¥ AIAE AA3 A
+4d &9 Hul2g ATEH 2T Mo A

Aol e 4 =90l met WY AE vge
zdd o8 So Wy TAE W L3
AYAN E 13 2ol AY Aol F88 ALY
H X Ades B8 5 5o $H ¢AE
AxE ww AR Ages WA A 5L
Ge $H E9E Y. o =EdAHE olg
2o AA $H 9 Be Wrd £33 B
HelZe bd FHEZANE Hed 4 UES
AR AE v 2 FaolAse BA B
o2 2AY 4 YES I
<E 1> AA $H &9

7 A e

& 5

@ 4
B»z 749 ¥ 3
2 i E 2
W7 1

2Ela He vz £3& sk Buld/FA
oA EE A o] € 9] 3t
(Simplication) ¥ ¢ vF3H(Generalization)[9, 11]
dudFEE ol & MM HEFE HooF 3
3, 2 A FHE Ad Fd FAE A B
Zlo]AdE BEdME T80 wel Bged w
EL AAE 3, dndF £ By ey
o] g 7H}

drsle Yol B8 ARE V12 vge
2 3 28l £8dMe AAY HuHE A
HEA 712 FE WA HAd AFFE F9

oz AY FNE A&HYOE ALY F A&
Wolry, ey FAEd: HEF9 Agew
sl MAe] o] Wyt BASA FEE F
o)atedol gt HF MY ARE A ¥
A% 3 HAF FAAEY FHeld o& AAdr
Abzke]l Azt geold4E HFHE HESFTT A
oo AAe HHE @FIANAE AHE AL
ot aebA FEg dole ¥d 9 E4& 87
st ZEoldEdE doly 2738 AA &k
3, e Ay f3g 7k Eo|dEgAE
dlole] atztel AR E ol ¥, Al8xe WS
of we Ede HIgZE HAAY 4 vk AR
Ae E ARHoZE F /A Uy g nyy F
Atk A, dA A (Tolerance) S ¥o3td zH
A2 H& AAsE wyolrh X, thFHe
Z4EE ZAEY F2hg olF e FAAE AAF
t Aotk 1Y 9= F UHA WYg ol &3q
HEE AP AoEM REFS A £AE F
A #ABH JlFE A9 1/322 FoEXUTH
BEY AY=E 2HEE7] A3 A WA P
A9 g 2AEII, F oHA Wy FZ9
degd 243d goh

=

(29 9) AH duwrst
£ PC Eo|AEY tAY HRE FA

AdNE oz ERAHE BEd 5 AT
A% 39 BAE IRY & AUk

4. Z2IOMe| 8 o

EEAA Ak AP FEst dolg Ao
e EY9sted WE ERF 9 2@ A9
Zzade FEH ugt FE #3e ey

- A4 : Pentium 4, C++ Program

- PC &¢g}o|E : Pentium 4, C++ Program

- PDA €2°]dE : Compaq iPaq 3850,
Embeded Visual Tool



- Phone &&}oldE : SK-VM Phone Emulator
Ver 1.1, Java(JZME)
Y 102 Severd 21 WL Jeld Ao

tho21 sEddE WA 4SA 9% 44R
ID % 7l e2tel A9 FRE deiE o

LID‘!H" D:ace PASS: 18 1DP 0

i Cunn-ma 203,241,206, 1
4 ﬁd -in ID cosmns PASS dis IDP 0
< ADMI

fﬂConnec!ud 2032
4 d I?j-ln 1D: star PASS sdgt 0P 0

OEFHESH 10
EFRESH :: 0
Ol

RESI

(249 10) A9 LOG 34

a9 11& PCE FetoldEe 219 ¥ MY
25EH @4 H&Ho glE RE E@odEY
ARE AARL 43 (Refresh)E veld Holth
7 ZEtoldEVE 2O AY 20k ¥ wint
o ZgelAdE/MY T2 Y HHE HECS
MwstA gk o] W Ao wolg Aol
A QAR T EY BEAAEEE B E@dh

(29 11) E2o|AE Refresh 33

a9 12, 13, 14 Peer-to-Peer 7&2 2} &
glo]A EZte dolHE $Adle AHE BA
F+ Aolg. 1y 128 PCUD : star) ol
Eo|n}, 21y 132 PDAUD : cosmos) &&e]dd
Eoln, 1Y 14 FUEID @ ace) EolUE

HEl BUE O|v 2ael 82| ojole Mo 7|y 87

olt}, & star®} ace’t WEE 3 e A%
ol A cosmos?t F7tEo] 3709 Zele|dETL
NM 54¢ 831 488 v

(19 12) PC E&told B9 i3tz

(29 13) PDA Eo|AES] dsdd

TN LA

IEEF RIS

(19 14) FUE Zeloldes Uty
g2 o =8 AAF BAA AHolg
A AN BEY o] aT7HE AFo2 AN
12l PC E8to]ld E(star, s004161)7F FAldl

O L3



88 AH AL RS =X H5H H4%(2002.10)

el PDA £8told

¥ 16), s0041619]

E(cosmos)oll Al W3 84 &
dRE AF My F44 EFde 19 169
2E TH fHAdol 4ol HM, 3389 FAA
Aol dneFol g3l star7b cosmose] WF o
3 AL Y539 gz R FrEHARE
FHsind e 3 Brlge
& WA R 7L Bl FA #wA HoEs & F

ATHZE 17).
Info. of star Acquire
Info. of 5004161 | RollBack
Dynamic :
Dependency ! ?
v o
(19 15) 54 a3 o= AAdd 54 B84

(2" 16) 3t A% 95 & AHy A 43

(4 17) tﬁi} %7}“ 7@14 & A At

5. W =

ol wEe AT 1 A4} ¥EE SysD
9 PDA, FUE So Tuld/FH ©L|g
PCSt & 712 27 v@r] o N2 #FA
oz dANe $£8 TEIUL FHsE U
EQE Ll 949 VY Au2E Y 2
FoldE/MY Az T3 &g Awauna
st ol2lg el BAL 7 FeloldE 7)
719 AHg AHsd AaaGing §3 T A
Ae) se) o7k Aakn FA WAEY o]}
Agstel 7129 dolg Aol ¥e I HE
# % ik g EARE HAss) A ol
=RAE UE BRE S8 0F AgaY B
A e 2dd 28 Zeaddd EHHY o
olel MolE sl M2 FAA Aol st 2
AAS W 2 AR B2 AW Aot
FAReE OYe AAxs ATsHE e
289 FA4 AGE A8 87 Ay ANAL
s gate) B4 Y- $AE wFsor = A
$9 AN HAE AN SAHA @A )
g sg3e A2 ure AAsgen, 53
g 2doldEs A 52 xo| 2 HESY
2 &%d BAKC FTL 2FF ARL AF
oz FFL YssE YmEe At
a3 w7 Hue) $788 A8 Aue ool
HE F44 SEE TAZ WA AuE Avst
PHe AGHAT. £44 EEoN AW
GolddE': HA AMY FTo AdY EE
g2eolEs ¥ YRE WHas| A Fuo|
o, A BAA'ES 1FEE MY WA 3
4 ARE 9% Anos A BANE FA
QAo %o A Fu AL & 98 S8
A AgEh

w3 2H @ured PCol s muld/FH
geloldlEQ)l PDAY FUEL we Ad 59
g B4 gdZe sAw one o gi
29 solg THay] 99 wetezA AH S
M w9 B, dolgel wasts Amsl %e
z9 wezg Atagnh

g o] BN A, PC ZeololE, PDA
gelolodE, FUE ZooldE REL ALstel
HedE A9 Tzade S8 AL syl
q¥s EAUL ¢ 4 AU o =EAA A

My i

1]



¢ 7IPEL 29 AY, qdF 5
ohlAE= HA HEF + ot @
o2y Btk 4A% A xdE 8TdE
Z29F 71N 28 AdE Mg E =
A Algd 1M ESE A et o

g aes

[11 P.A. Bemnstein, N. Goodman(1984), “An
Algorithm for Concurrency Control and
Recovery in Replicated Distributed
Databases”, ACM  Transactions on
Database Systems, vol. 9, no. 4, pp
59%-615

[23 DR. Brown, MR. Cutkosky, JM.
Tenenbaum(1990), “Next-Cut  : A
Computational Framework for Concurrent
Engineering” , Int.
Concurrent Engineering

[31 G. Coulourds, J. Dollimore, T.
Kindberg(1994), “Distributed Systems
Concepts and Design” , Addison-Wesley
Publishing

[4] M.R. Cutkosky, R.S. engelmore, R.E. Fikes,
M.R. Genesereth, T.R. Gruber, W.S. Mark,
JM. Tenenbaum, J.C. Weber(1993),
“PACT : An Experiment in Integrating
Concurrent Engineering Systems” , IEEE
Computer, pp.28-37

[51 P. Dewan, J. Riedl(1993), “Toward
Computer Supported Concurrent Software
Engineering” , IEEE Computer, pp. 17-27

[6] K. Dittrich, R. Lorie(1988), “Version
Support for Engineering Database System
”  IEEE. Transactions on Software
Engineering, Vol. 14, No. 4, pp. 429-427

Symposium on

[71 ] Jing, A. Elmagarmid(1999),
"Client-Server Computing in  Mobile
Environments”, ACM Computing Surveys,

Vol 31, No 2

[8] A. Kahol, SKhurana, S. Gupta,
P.Srimani(2000), “An Efficient Cache
Maintenance Scheme for Mobile
Environment”, International Conference on

HEl BAF 7|9 2atel 882l tlolgl Aol 7Y 89

Distributed Computing Systems

9 R. Laurini, D. Thompson(1992),
“Fundamentals of Spatial Information
Systems” , Academic Press

[10] R. Ramakrishnan, J.  Gehrke(2000),
“Database Management Systems” ,
McGraw-Hill, pp. 523-570

[11] A=, HAW2(2001), “Generalization®}

filtering & ©] €3 FMAE dHo|guo] e
=4 A4 1Y, ARAYEs =84, A
84 A4x

[12] olxrA}(2002), “2&d AY A 7le ¥

g7, #xARA%E &3z, 208, 1%,
pp.12-18

43

1993 HAttistw AFEHFEH
(F2Ah)

1995 HAtoidtaw HFeE e
(FE4AH)

1995~2000 HArd & w
AFEFT Y H(FEAD

1998~2001 KA HEY
AREAAG AGAA

2001 ~8A4 Fdidw FAFHITEA AYZA

BA Hof: doleWo]lx, GIS, 2oty HAFH

E-Mail: jdk@dongeui.ac.kr

HmE

1991 RAEE HHFEFHHY
(F8Ah

1993 Haidigtw AFHTEH
' (B4
1993~1997 FAtdistn #H FeiF (T LA
1997~2000 FH#sdtAh AdAT Y
2000~dA Feojuigta BE o olF &

FAF

B4k AR VEAT,
E-Mail: khjin@dongeui.ac.kr

4 Mg =9



