114

iy HEE SHUMY eHIZLA 288 2T 28 &7i% 018 ESMY Kol 29

2y

il
2
o
b
¥
o,
Aot
ox,
2
)
fo
@
R
[N
[»
olo
ojo
o
do
r {
M

— =]

2 o}
A FAEA GE @ Bebdd FAEA Az, olF vivle ele] §F T3 UL ofF AFY #AY ufHP SHYLE A o
w7 daEe el 2Y s S8 BE 4 é‘.—L Aoll AASA gk EI ke FAEA HGol} FE FA FNeE dd| FAHA

i oF wiy) AEe ekl S8 Al ASRA Ay BASIE Goh B ATFNM: WolEuHS ol gdtel oy
e oI5 QWi AAqee oF sdAng HeARAE dol Fu3t vEe2 282 Aol HsE Ay B
2 A% 4 Ys B 5703 olF EAdM nde Adwch ¥Y $718 O AN YL oF EdANE HEIE U9

g b Oiﬂ
Fl el
>

x :

l° "J

2
B, ABAAS) 18 543 A 3% FsAg sl d2Us SdARER P8 PUEAE By 1 SE9} e Eas
IAUERE 5715k $4 ANske] B A%E AU AHH 02 ol Betoldudly WAY doleol et AmolAe) 7184 %ol

A S8 REE olF B ol A A D T QAT w4 B0 83 B aelsel Asiel A BFe A T U
3 A%Y A8 BEES FUBAAE DA AE 5 A

ﬁ

e K

A Split Synchronizable Mobile Transaction Processing Model for
e-Business Applications in Ubiquitous Computing Environment

Mi-Seon Choi" - Young-Kuk Kim'"

ABSTRACT

An e-business client application in ubiquitous mobile computing environment may become disconnected from the enterprise server due to
broken communication connections caused by the limitation of mobile computing environments(limited battery life of the mobile device, low
bandwidth communication, incomplete wireless communication infrastructure, etc). It is even possible that mobile client application intentionally
operates in disconnected mode to reduce communication cost and the power consumption of the mobile device. We use “data hoarding” as a
means of providing local autonomy to allow transactions to be processed and committed on the mobile host despite of disconnection. The key
problem to this approach is the synchronization problem that serialize potentially conflicting updates from disconnected clients on master objects
of the server database. In this paper, we present a new transaction synchronizing method that splits a transaction into a set of independent com-
ponent transactions and give the synchronization priority on each component taking the possibility of use and conflicts in the server into
consideration. Synchronization is performed component by component based on synchronization priority. After the preferred component of a mo-
bile transaction succeeds in synchronization with the server, the mobile transaction can pre-commit at server. A pre-committed transaction's
updated value is made visible at server before the final commit of the transaction. The synchronization of the component with low synchroniza-
tion priority can be delayed in adaption to wireless bandwidth and computing resources. As a result, the availability of important data updated
by mobile client is increased and it can maximize the utilization of the limited wireless bandwidth and computing resources.

719 : & B (Disconnection), O|% E#IMM(Mobile Transaction), HEHE EMHMM(Component Transaction), #& &3 (Split
Synchronization)
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BEGIN TR

BEGIN PCOMPONENT
read item record ,
insert order record ;

END PCOMPONENT

BEGIN COMPONENT WITH PRIORITY 1
update customer record ;
update history record ;

END COMPONENT

END TR
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// T :a SSMT transaction issued by Mobile Client
Algorithm processSSMT(T)
{
lcommitflag = true ;
for (each component transaction t; in T) {
execute tj;
if (ti execution fail) {
lcommitflag = false ;
break ;
}
generate synchronization message SYNC_MSG for t; ;
}
if (lcommitflag) {
for (each component transaction t; in T) {
priority = t;'s synchronization priority ;
enqueue(SYNC_MSG, SyncMsgQueue prioriry) 3
}
local commit T ;
}
else abort T ;
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Algorithm sendSSMT()
{
while (connect_server) {
for (i = highest_priority ; i <= lowest_priority ;
i = next_highest_proirity) {
while (!empty(SyncMsgQueue;)) {
SYNC_MSG = dequeue(SyncMsgQueue;) ;
send SYNC_MSG to server ;

(28 4) 0|5 S2A0[AEN M| S7(3 HAIX| HE &D2F
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| MC_id | tr_id | totaLctr_cnti ctr_id | priority \ sync_contents

MC_id colE HaoldE ID

tr_id colg ERMA ID

total_ctrent  : HEVE EWWH F A5

ctr_id CAETIE BEW@AR DDpriority &)
priority CHEUE e

sync_contents : 73 W&
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// msgPacket format : (MC_id, tr_id, total_ctr_cnt, ctr_id, priority,
sync_contents)
Algorithm receiveSSMT(msgPacket)
{
if (MC_id, tr_id) transaction is a new transaction) {
start (MC_id, tr_id) transaction ;
}
else if ((MC_id, tr_id) transaction is active transaction) {
synchronize (MC_id, tr_id, ctr_id) component transaction ;
if (ctr_id component transaction is PCOMPONENT) { //
4 F713 HEGE
if (ctr_id component transaction’s synchronization fail) {
abort (MC_id, tr_id) transaction ;
send (MC_id, tr_id) transaction synchronization fail
message to mobile client ;
1
else pre-commit (MC_id, tr_id) transaction ;
1
else {
if (¢tr_id component transaction is last component of
(MC_id, tr_id) transaction) {
global commit (MC_id, tr_id) transaction ;
}
}
)
else if ((MC id, tr_id) transaction is aborted)
ignore SSMT synchronization message packet ;
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DISTRICT(D_ID, D_NAME, D_ADDRESS, D_TAX, D_YTD,
D_NEXT_O_ID)

CUSTOMER(C_ID, C D_ID*, C_NAME, C_ADDRESS, C_PHONE,
C_DISCOUNT, C_BALANCE)

HISTORY(H_C_ID*, H_C_D_ID*, H_D_ID*, H DATE, H_AMOUNT)

ORDERS(Q ID. O D ID*, O_C_ID*, O_ENTRY_D, O_OL_CNT)

ORDER_LINE(OL_O ID*,OL_D_ID*, OL NUMBER, OL_I IDx,
OL_DELIVERY_D, OL_QUANTITY, OL_AMOUNT)

NEW_ORDER(NQ O ID*, NO D _ID*)

ITEM(LID, I NAME, [_PRICE, I DATA)

STOCK(S_LID*, S_QUANTITY, S_YTD, S_ORDER_CNT)
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(1) MobileTransactionNewOrder( )
{

// get $customername from customer, $d_id is salesman’s id
select $¢_id from CUSTOMER where C_NAME = $customername ;
select $c_discount from CUSTOMER where C_ID = $c_id ;
select $d_next_o_id, $d_tax from DISTRICT where D_ID = $d_id ;
update DISTRICT set D_NEXT_O_ID = $d_next_o_id + 1 where
DID = $d.id ;

So_id = $d_next_o_id ;
// get $o_ol_cntlorder count) from customer
Stotal = 0;
for (ol_number=1 ; ol_number <= $o_ol_cnt ; ol_number++) {
// get $i_id(item id) & $ol_quantity (order quantity) from
customer
select i price, $i_name, $i_data from ITEM where i_id = $iid ;
$ol_amount = $ol_quantity * $i_price * (1+$d_tax) *
(1-$¢_discount) ;
Stotal += $ol_amount ;
insert into ORDER_LINE (ol_o_id, ol_d_id, ol_number, ol_i_id,
ol_quantity, ol_amount)
values ($o_id, $d_id, Sol_number, $i_id, $ol_quantity,
$ol_amount) ;
}
insert into ORDERS {o_id, o_d_id, o_c_id, o_entry_d, o_ol_cnt)
values ($o_id, $d_id, $c_id, $datetime, $o_ol_cnt) ;
insert into NEW_ORDER (no_o_id, no_d_id) values ($o_id, $d_id) ;
update CUSTOMER set C BALANCE = C BALANCE - $total where
CID = Scid;
local commit ;

}
(2) SSMT NewOrder

BEGIN TR
BEGIN PCOMPONENT
insert record into ORDER_LINE( - ) ;

insert record into ORDER_LINE( -+ ) ;
insert record into NEW_ORDER( -+ ) ;

END PCOMPONENT

BEGIN COMPONENT
insert record into ORDERS( -+ ) ;
update DISTRICT record ;
update CUSTOMER record ;

END COMPONENT

END TR

(22! 8) NewOrder EBHTAM

BElell A Aesm HZE vlole] HlolEe] &g WA
+ NewOrder, Payment E@ A o]2 2 NewOrder, Payment
EWARE 955 459rt A9E AAEh
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o 7188 A8 (28 8 22 SSMT Ed Ao
NewOrder ERHAH o2 B\ AdHrt (19 3)(2)= SSMT
EdqAe] Fxukg goted £ dxE EsA vled A
o7 HEUE EWAA o] DML 42 (27 8)(Del 7]
5] = 24 DML #7453 2o A% ¥4 &S =
gralar glem, Mujel] dAEso] Xue} Fr|stels AlAol A
Muejol Ao e 4B HolEol daiA AdEHE il
th SSMT NewOrderell A= A # ol A9 AL 7haAd o} %
¥ 7}s4el wel ORDER_LINE® NEW_ORDER Hjo] &
wAskE & 5718 $4E97 M & PCOMPONENT

70 W, G AR oA A el A A8
7}%“@ o] g2 DISTRICT, CUSTOMER ORDERS H|ol &
WAYES 85 e FofshA] 502 A

Alof 47@7} Ay 8 *ézéah At} EMAH Payment
AR o]F FepolAdEAX o] e darzE F Y HE SSMT
Edde] Fejle ofo} FAG F2E JHRITh

2 /é% 7'. Al AH| El:il

(19 9)+= SSMT Zde] Aeg7HE s AlEdold Ala
Tzolth AlE# ol A AFE CAo 9 ORACLE PRO+C
& o[-§3}o] Solaris 256 +FAAE A48l SUN Ultra
Sparc 2.0 AollA TEHAE dEZ ‘40]2 Aol g A= o
EdHE dEZgtoj= dlojE¥o]AE ORACLE 9ig ©
&ste] FEHSFTHIAL MBlelA o]F FEo|AdERZRE
A€ SSMT ZAEVE ENHA f3lo] dig 573 #4-&
Mo 708 48 e SbYNC°ﬂ*1 A8 €} SSYNC
T HER FYPHE ZE2A2 STRANS Au Ed
A& Helshs RERA, SSYNC 938 AFHe=z My
dlolej o] 2o wtedd SSMT Ed MM WA AbgS ¥
el e zeto]l = dlojEfwo] 2o 3| Deliverys# 22
A EANAS HEdth STATS 45E71E 93 54
& 33k EEelvt. & ol Zdeo]dE MobileClient;
T Aok o3 A ERE vEHd o) F dlojE o] 2R
BE SSMTES 443l 24 7AnEed el A
HE EdfdEe 5718 @7e Fod e 4A
a5 MsgQueuedl F7lehe o] A= EWdYH Y47
MSALESE 7}tk MSYNCE MsgQueueZ5-E A&
Aol M9 E2 AR 2AEd whel A eke] F4
A&EE AAEL A3lE A AFsth <X 1> A&
ol oA ALEE ThetvH Eolth

o |
=3
p
L

[

il

gg

1m

l



mrE ZHEE SHOIMY edlZUA SBS I8 BE S7I% 015 My

f

Priority MsgQueue Mobite Client,

MSYNC MSALES T
{Mobiie (Mobile Sales
i i Mobile
Database

Synchronizer f Transaction
Module) - Generator

G

SSYNC
(Server Synchronizer Module)

STAT

Enterprise (Statistics
Collector Module)
STRAN
(Server Transaction
Processing Module)
Server

(38 9) JSHIt AlZ0|M Al2H 72

CE 1) AlgdolM mato|E

shehl g 9 il &
NumOMC | o5 Eo|dE + 30
CustPerDist |ol% MYz A9 @ &3 a7 4 3000
NumOfltems | & 4% &% 74 10000
OlNumber |7} & F A% 32 &8 5 5~15
Mobile- ol ZetolAESt MMty F7|3 +4 0%
Synclnterval | A3} z+4 o
= A O X 74 JE 9
PeompRate ’%:]] ;fﬂla ) 4 F713 ArEdE] 759%
=}
% J
Mole- | ol Zelazdlne da masa x| 0
i Z A b T
ThinkTime | & AIRF (R +8-¥) (2~ 10%)
. o Al g0l A
Disconnect- | A/} 741 A4 dejalM F7138 & el
Sd w4 ¥
Rate Y FE(ME ol R ) (00~04)
AEY o)

A E718 AREAE F713 A AMu e &

WAl (ol B E) el e

Q
ConflictRate ;
= (00~04)

CustPerDist, NumOfltems, OINumber= TPC-C #l x|z}
A Hej=of & FEtEERE NewOrder ¥ Payment
ERRAE A A AAsted AEdr) o] g *@’“51
NewOrder E#H AL OlNumber + 3, Payment EWAA
3709 AAER FAHct MobileSynclnterval e o] % %E}
olAES}t Mool F7i8 AAEE Vel E g e EA
B Ao 7 o] Falo]dE A MobileSyncinterval
oprh M ete] s AAE FEAHoR FIYFEE G
o} PcompRate2 3tihe] EQA A ¢4 F7)3 HEd
E7} A8k Hl&-& 9ulgt}d PcompRate’} 548 syt
o] EAAMNA F7)8 g FA BAYGL o] &3 A
%38k vl o] oA A Hu} MobileThinkTimes Z+ o] &
Foo|AE MY o]F ERHN LMES 2HE7] 4% 9
GHE R AFEEE BE2E g7 B 230 37

MNel 29 795

vEldT}, DisconnectRatetr B¢HAs 54 &

5 Ao Bt A& el Al eld HEn
¢} 01% %E} IAE 21 F4 %’\J"J
2l

A

2o
o}m

7] 95te] AMEE) ConflictRater: H&wd AgoA o]
T FopoldEd HFE dolHE AEste $3H o]F E
WA o] Aujete] Friste] AfE FEZ, AN o]F
Seto]AET} AT G HB B AR g WAHE A
& Jehud, £8 57138 dud e wE FESA ) o
e W dAags F43ted AMET

Tt

ri

43 Ms"rt 20 9 24

g 5713 EXYH He 2do 4%& Frisr] Y9
HEGE S o] ZgoldE v ZE dolHdf g o
A ERAAE s, Aue ddE 3 A EdYAY
WES M2 Addld EddM gz 758 A8
T Grayd 297 $& 24559 "*‘:‘H]i’—% A
=718 daEEe) A5Er dE2A dgo FFo we
ol w79 wHe AR FA %"] ug-& oulste
T AE ARG H olF FEleldEZ MAF dolEd o
gt Aol M9 7488 UEhHE HEFER g A ZHaverage
order processing time)& ARE3TE HEFEHEYAE o
5 ZeolAEAM NewOrder EAA Mol Azt A7 4]
5-H NewOrder Ed o] MAG dojel & Mu ERANA
¢! Delivery E@ Ao} AL2-8HA 5= AlH Alole] Azt 3H
2& el

2800 -

2700
2600 g

gth(Kbytes)
AR

PacketlLen
B
g 8
1 i

1900 - \__\‘
1800
1700

1600 ) T T T T v ¥
0.00 0.05 0.10 0.5 0.20 025 0.30

ConflictRate

(2 10) ConflictRate Hiafoll L2 2M & Wzt

(29 108 A&59d dHdA 538 ol EdgHo
Auete} Frglel Aid &89 ConflictRateE W34 7
WA HA AEHlM A7 FH o2 AEHE F A
%S A Ao} GRAYE ConflictRated] WHsto] o
Aglol F4 A% Azlde] AT vste, SSMTE &



79% HEME|S=2X D M11-DB M4z=(2004.8)

713t A &g Wt vlgste FAH dF AR Fol Y
(linear) &.2 Z4 gtk o212 SSMT EAAA Al g
Fol A stel FE Tl sle A 718 HXVEE
A Mujel WEeto F718kE A7), F7)ste] dad 3
§ olF FEtoldEd #7135 A HAXE dFsta o
ol 715 A EdAL mAXE AHE HFt
A 7] ol mWEAM Fr|stde) BEo] FotdsE

Mule] FHoz AFHes RG] Fadr] g 23
Hog FA T4 HE H ofF G HiHY ARE A
°ksle g3E 71dE & S (2" 10) °ﬂ"1 ConflictRate
=009 AS-ol= SSMT7F GRAY® 8] £ H5 7%
o] Ao 2L AL FAF F Y&, SSMTS GRAY

—m— SSMT
—e— GRAY
3000
2600 -
i
£
”g 2000 -
& 1500
D
B
O 1000 A
Z
500 -
0 T T T L} T
00 0.1 02 03 04

DisconnectRate

(a) ConflictRate = 0.0, MobileThinkTime = 5%

(32 11) DisconnectRate &0l WE HEZF

(2" 12 5718 5 1592 E9] wsge e 43‘7*
FEA A G AAZE 52)9 Wals HAE (a), (
ConflictRateE #93 o} APuHEL EF YT /\]—EH

dA A Ailoltt (a), (h) BF 573 F, FE59do]
wAEkA] 98-8 o)nl k= DisconnectRate = 0,091 el ol A
= SSMT$ GRAY7} A¢) v&st EEEAYNLE 714
t}7}, DisconnectRate©] Z7}3tel S8 2 A7k 74 o] A3

golAthl, B 2+ FolAE Welg e Ak of

218 SSMTel A& ol F EA A Mujef M) 7H84 &
FE 7ol 2 HEVE Oﬂ B2 $AEHE Ho3
I AEA7 2 715 AAE WA AME dEstee
713 T AEodo] Mg SUEA & A
FAES L Ao w3 we] dF=o] MM Ha A}

€8 4 ole 9, GRAYS WA= A Eddd ¢
A= F718 ARE dFER HJEddo] A LY A
F-oll A ko] Fr18kaedo] SSMTHE Ho] A|dHo o
T 2ol AEdA #AH dolEd i Muore 7HE
Aol AstE 7] wEolth. FEAYAZE Al A HolA

7t A 2kF o] FolA= AL Ao Y PcompRateo]

r_>.:

A AAF ol A FA= AT EdA
ot 4 5713 AXVESY Nd 573 AEW
T4 vlgel uet ARE (1" 10e Xﬁﬂ EWYA
°ﬂ’\1 4 F713 YEAEV}F A3 H &< PcompRate
o] 75%0| @&, w713 Hsj A AFHA g FEd
Ad AXAE7} AA s FEL 5% Wl 54 &= E
AAA o] AZAE FAuSte] A o]F 7 Abfo|r) o)
A 5718 A9 A AEEA e fFY ¢ 25%u
ARE Z457] d&o) ConflictRateo] Z7bgel g A

R

_kgmloig

P4 o
ox,

im

O:

A7 a2 FUHes Swd BFEE YA,
PcompRateo] #484+% A% @7l 44&2 AA 74
Aoltt.
—&— SSMT
3000 4 —e— GRAY
2500
-
= 2000
2
g 1500 -
¢
(3
¥
O 1000+
4
<
500 -
0 T T L] T T
0.0 0.1 0.2 0.3 0.4

DiconnectRate
(b) ConflictRate = 0.1, MobileThinkTime = 5%
2X2|AlZE

=7 W&o H&ddo] wol wAE A SSMTelA $-4
ot w2 ZQELJE%:—J 1R E R Ago] AdE
2 SSMT$SF GRAYS FE3 ¢
Bolth et A4 olF A
d'i?"*” Hl go] wjg- Fol|
o2 SSMT7F GRAYRT} F
A gl YoM FL& A4S Blda & + ok (29
1D & ConflictRate gte] B 2 (b)ollA4] SSMT9 GRAY
duglFe A% Ao7t (AERY ¥ Filo] vElbds AL
& 4 e, o= ConflictRate?t E4& SSMTA = 5
7| 8ol éﬂ}l‘ﬂ EdAMY A F718 WES AW E A
oz AFRAOE ABR HEHE Y] 4
gl ‘5}3} A Al AEul7IAzke] Hadty] WiEolth
(19 12)7 459 71540109 &4 3tolA oF &
golAdE M EWNMNA EAAZE 717 #ld mg FE
A Azt WEE Jehle 2 Z2 A MobileThink Time©]
Z7terE FEAYAY} ZAde AFE 20 o
MobileThinkTime®] & o, o] EWAQ FYEo] Fot
A2 Awd d4d 5713 Azl Frlete HEGAE



Ml ZFE SHUAMY edizLA 888 T 28 S/

o] HAZE df, o]F Felo|AEANM HFHI] Al3te] A
o] Ao whe} vhefulz @Adeltt. of Hol X SSMT7F GRAY
Bo 943 AFE Hold, SSMTE A&ddo| #A3
F, o2 F718 Azl Mol g 7F%”e d

SAEH B2 S B8 HEUE ARES
o2 HFFHBE, ABdA 4 578 HEHUEE
718840 & A P3td EWRANE pre-commit A1 H L
My ERYHo] o]F ERAMo] MAHT JEE LT £
7] wEoftt,

-

1800 —8— SSMT
—e— GRAY

1600

2 1400

E

g 1200

% 1000

O g

by

< 600 \
400 -

T T T T T
4 6 8 10
MobileThinkTime(min)
(ConflictRate=0.0, DisconnectRate=0.1)

(38 12) MobileThinkTime #Zi0l| wE WRFFX2|A|Z

(719 13)2 DisconnectRate® W EA|7|HA ol EdAY
A oA AL Zhzh 2R 5B 10w HIANZHE g9
SSMT®] HEFEAEAE F3% ZLEHE"]E}. o] 1#=
& BY, MobileThinkTime®] 2t&5 &, DisconnectRateo]
ARATE HJgFEAAT] F }J% g F 3t ole
MobileThinkTime©] 2&+5 ol ERMNH wQgo] =
opAm R Xuof HEH FU)3 WA o] Frtstn, &
do] Ax HAYFE, MR AFEo|olste B7)3 AR
Eo| YA olF FeholdEe A9 Afy] Alzto] o

2] 7] ol
3500 - —8— SSMT(2)
4 —8— SSMT(5)
3000 —h— SSMT(10)
@ 2500
E
=
% 2000 -
% 1500
g ]
< 1000 -
z ]
500
0 T T LS T T
0.0 0.1 0.2 0.3 0.4

Disconnect Rate
{ ConflictRate = 0.0 )

(2% 13) DisconnectRate Hatoff 2 SSMTZE
HRFEX2|AI2t

018 ETi™Y Mol 29 797

58 B

e 4 l*i% Zﬂfﬂ%‘ FATY Q9% ¢ B4A F
e FATA 89, o|F &U7]9 uiH
=3 {% olF AFE 49 A= A& Fy
dds S5 HH, HEEE A ER@-A Ae
L% doleE ng olF durld HST ¥ A%
o] H&wd AHolA ol WY HFE dHolHE o
g3te] olF DRI AAHoR olF EAYLE FY
StAME dojE FEM} HEYI BEE Ja 247w
Ao R 5718 EAE BeHoR HEYE £ Gde £F
E718 olF ERAL RES Adstn HeFrtE g
At B F718 olF EINT RddME st ER
ARE ERAAAA QAzah= dHolE A} Ak A
Mg meh Y8 NUEe 2= PIUE Edgios
TEE 7, AXdE dH2 78 ﬁmﬂa 2”6}&1 ¥
A9l [ﬂrﬂ} Moo} g71skE A
7bFsd R A 7heAdel w& SELJEE ey %’ﬂ
& Foste T A2 AeldM Ao F713E AA
oM ol Fe}olAEeAM WHE dolee] gk A
oMo 7HEAHE Foli, 1¥A ¥ ’JEH FEL
T 9o Agd wEg Al 4 7 ddZ3 avte
FA T4 8w §& 1PEd, Xi'”éﬂ FALE AHEs
Mujol B g esn AdE FH d9E #8458
S = Aol JHsstth deHrt A olF v
719 wiEe] £2F R 74 FA 98 vEshe FA A
£ WAGH olF FetoldETF MATE dolHA did A
Hojr e 7HEde ZAY 245, AT dngFL A
oz ERAL %1"491 F718 ¢nelE GRAYS <ag
ERAR e %’-#?& & JEAT =3 A4 ERAA
Fol M Muet & P%*é 7 gle 4 F7is A

o
ZJE} WS}% Hlgo] G348 Edd wA vert

jg

EL5%, AHstel $718 As) B8] ¥25E SEe
EANA 9AY 518 LueFel ua $4e 458

Hel
B AgdA Agtdt B 5713 olF EFHA nde
5 8A2Me F78 AXUE 2 HEUEY F7)38
FACHE 2HsE FAV olF EHo|dE & Y
A2A ZEOIAE §& MY Al AFERS] @ FAFE | o
% HIVE B F713 $MEAE Ao AdEd o
e AHgstn Ak FF FA =AM o] RELS R
AA &8 HA ALY 5 U=E FEUEY %3
SAEHE AAsE FES S8 ANgAutel opys),
AHE 7 dao wel R og F7)3 HEJE 2 F7)
3} SHEHE AAY ¢ UEE B ATE AP o
ol

&

N



798 HE2MclEB=ER D M11-DH X4z=(2004.8)

E |

[1] R. Alonso and H. Korth, “Database Issues in Nomadic
Computing,” In Proc. Of the ACM SIGMOD Conference on
Management of Data, pp.388-392, 1993.

[2] B. R. Badrinath and S. Phatak, “Database Server Organiza—
tion for Handling Mobile Clients,” Technical Report DCS~
342, Department of Computer Science, Rutgers University,
1997.

f3] P. Bernstein, V. Hadzilacos and N. Goodman, “Concurrency
Control and Recovery in Database Systems,” Addison—
Wesley Publishing Co., 1987.

[4] P. K. Chrysanthis, “Transaction Processing in Mobile Com-
puting Environment,” In Proceedings of the IEEE Workshop
on Advances in Parallel and Distributed Systems, Princeton,
New Jersey, pp.77-83, October, 1993.

[5] J. Gray, P. Helland, P. O'Neil and D. Shasha, “The Dangers
of Replication and a Solution,” In Proceedings of the ACM
SIGMOD Conference, Montreal, Canada, pp.173-182, 1996.

[6] T. Imielinski and B. R. Badrinath, “Mobile Wireless Com-
puting : Solutions and challenges in data management,”
Technical Report DCS-TR-296, Dept. of Computer Science,
Rutgers Univ., New Brunswick, NJ08903, 1993.

[7] S. K. Madria, Bharat Bhargava, “A Transaction Model to
Improve Data Availability in Mobile Computing,” Distrib-
uted and Parallel Database, Vol.10, No.2, pp.127-160, 2001.

[8] P. Liu, P. Ammann, S. Jajodia, “Incorporating Transaction
Semantics to Reduce Reprocessing Overhead in Replicated
Mobile Data Applications,” 19th [EEE International Confer—
ence on Distributed Computing Systems, May, 1999,

[9] S. H. Phatak, B. R. Badrinath, “Conflict Resolution and
Reconciliation in Disconnected Databases,” DEXA Work-
shop, pp.76-81, 1999.

[10] E. Pitoura, B. Bhargava and O. Wolfson, “Data Consistency
in Intermittently Connected Distributed Systems,” Tech-
nical Report DCS-96-10, Department of Computer Science,

University of Ioannina, 1997.

[11] D. Terry, A. Demers, K. Petersen, M. Spreitzer, M. Theimer,
and B. Welch, “Session Guarantees for Weakly Consistent
Replicated Data,” In Proceedings of the International Con-
ference on Parallel and Distributed Information Systems,
pp.140-149, Sep., 1994.

{12] G. Walborn and P. K. Chrysanthis, “Supporting Semantics—
Based Transaction Processing in Mobile Database Applica-
tions,” In Proceedings of the 14th Symposium on Reliable
Distributed Systems, pp.31-40, Sep., 1995.

[13] “TPC Benchmark C,” Standard specification. www.tpc.org.

[14] Oracle 91 Documentation, www.oracle.com.

A 0
3 e-mall : mschoi@cs.cnu.ackr
19899 M guistm AAEA ST sha)
b 19919 @58ty led AAaksk AAL
| 1913 ~1995d KBS 71€49 74 9749
19953 ~1998d SK Telecom %47
a4

dg

20024 FHishm AR WA S
20028 ~ A $Euistn AFE Y 2Yas
Ao} o5 HolE o] Alag, AAZ HolE o] X

A zg

FAN-: e
| e-mail ! ykim@cs.cnu.ac.kr
1955 Agdam ANEA S )
1987 g ieha ANEA L A}
1995\ Virginia 5 ¥t} Computer Science
uhA}
19964~ A4 Fdohstin guEAFEY
ERS
Aok - AAIZE dolElol 2 A 2|, HAGAY Al2H,

ol dolEMolx Al AF]




	786: 
	798-1: 
	798-2: 


