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Concurrency Control Method using the Asynchronous Data Broadcast in
Mobile Computing Environments

Seung-Min Ko' - Dae-In Kim™ - Sun-Mo Im™ - Bu-Hyun Hwang™"

ABSTRACT

In mobile computing environments, a mobile host caches the data to use the narrow bandwidth efficiently and improve the response time.
A server periodically broadcasts the update data for maintaining the cache consistency of a mobile host. However, a method for maintaining
cache consistency using periodic invalidation report has a problem that defers the commit decision of a mobile transaction to guarantee its
serializable execution. In this paper, we propose CCM-AD method that guarantees the serializable execution of a mobile transaction even in the
case that it is executed using cached data. As CCM-AD method guarantees the serializable execution of mobile transactions by using the
intersection between the data broadcast to mobile host and the data updated at server. Then the CCM-AD method can reduce the delay of
commitment decision of a mobile transaction. Also our method can reduce the size of invalidation report.

7|19= : 0I5 HFE (Mobile Computing), SAIM Ri{(Concurrency Control), 3|8 2M(Cache Consustency) HES7| Hl0lE{Ys
(Asynchronous data broadcast), &% 2D M(Invalidation Report)
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Data Broadcast=0, “1 bit"

K = {Data ID, Time-Stamp } }

(a) HlOE] Y& M

L_ iR Broadcast =1, "1 bit"

(b) &8t B0 &Al

IR Broadcast = 1, ~1 bit”

(¢) YIEREINM &Al
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1. Data Broadcast {
If(received data request from client) {
while(bucket is not full) {
add request data( j) to bucket;
If(data broadcast time interval T < deferred Time) {
exit; }
H/ARFE Azte] vlAIE TR 29 whA gk
}
}
K =U.DS n B.DS
broadcast data bucket and set K to Client;
remove set K both U_DS and B_DS; / BET K
&3 dlojgjololgl A A
add K to Kw ; // 3% @34 olF 32
AFRS KwitE #7
add requested data to B_DS

2. Invalidation Report Broadcast {
If(received re-connection request from the Client) {



broadcast U_DSw U Kw ;
}
else broadcast U_DS; /7 U_DS+= K
AE FE3} g|~E
}
3. For each Update Transaction U r {

If( Uy has been committed) {
add its updated data items to U_DS;
}
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Total U_DS - U_DS +K

MT, MT>
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X h 7
IRTS; ’ ? T IRTS;,
DB1 xy UTyix.z DB :z K{x}

§ ——5 €— Access time
DS~ !

F
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i ‘ LDS (%7} L be=is}
; h B DS~ (xy} e B_DSr{y.z))'
DB . Dats Broadcast Mobile Host
UT : Update Transaction MT- - R (x), Ryy)

IRTS : Invalidation Report Time-Stamp
MT : Mobile Transactions
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o2 3ty F TS mp% TS e, T3 FAE HlojE Y
Bla8Zzs 75 81 sk A$ ol E2Ed AGH d
olE19) BlY~RET} TS, < TS, 1% °lF EXEV} F
A% dlo]E7E TS 1 o150 o] It A& onjst
o] dojel+= L& B dlojels} ok 12l CCM-AD
& olF F2ET} *’“i olF EUNAMe| g} A3
& g ¢ e B9 MujelAd et a3 2uA
s Abgste] olF EdMM gF ézé:% ey 8
48 A4S JldEe olF ERAAE 4T 7 FHA
TransactionQueol] 7 &t}

H u{u 1

CCM-AD #il e ol% T AEE AEF olF EdHA
A2 RE HoE7 28 Ad qGHE Ag Aue Ex
o] B4 glo] o] EWNME FA g5dt) & ojed A
$E olF EdNM AT dHolEVt 7HF HZd FAE
5858 maa £ ARE 7R 4T e diolE ol
7] oty agil AEY ol EANHo] FHI HE
dlele 7t 15§ Boﬂ £33l Ao E o)F EANHE F4

BuA WgF7] Bt A

& st & d4 $as
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o] A WA dRE & 4 9o AMulor #A Fas
B wgF7] Bkl ojF FAEVE ALY dolgpst A

A8 bio]HE MYsn Y= o5 TAEF
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1. Beginning of Mobile Transaction MT
All required data items for MT are computed by preprocessor;

whilelacquire every required data item by MT) {
for each required data item {
If (j is in the cache) {
using the data in its cache;
}
else { request to the server; }
}
Iflacquire every required data item) {
Starting MT:
}
}
2. Decision of commit or defer
If (every data item in ReadSet is in Group A )
{ immediately commit. }

else If( every data item in ReadSet is in Group B )
{ immediately commit; }
else If(every time-stamp of data item in ReadSet
< TS 1)
{immediately commit;} // TSur: 7} H2d 4
A% Fa3t Buxe geage
else { put into the TransactionQue;
defer until next the invdlidation report is armved;
}
3. When receiving the Data Broadcast
If (request = 1) { // di°l€}& 238 A4¢
Acquire requested data from the Data Broadcast ;
}
for every data item j in Group B {
If there is a pair( j, t5;)in K {
If 5% < t5; { throw j out of the Group B }
/58 3EBY £3h= dlold jo] Eelags
/15, lolE 9 Bl amE

}
4. When receiving the Invalidation Report Broadcast( TS ;)
IfF( TS, - TS, > W) { drop the entire cache }
else { for every data item j in Cache {
If there is a pair( 7, ts;) in IR( TS ;) {

I 55 < 15, { thow j out of the Cache; )

/6§ ABR deolg jo gelagE

}

while ( TransactionQue is not empty) {
for every T € TransactionQue

If ( ReadSet( T) N IR = 2)
{ commit; }
else { abort; }

}
Group A = Group A U Group B ;
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EWYHo FE 7Hadt S B 7] -?']3}04 Fa3t RuME o|g3t olF ERAMY U8
AAL 322 Aoks CCM-AD 99l v vjgdoz A
5 M7} sk & Aelxel sjAA mae ua g4 OCC-UTS?
o] AT &4 "ol 7|zt [9]9 MA Xdn Aom
of FelME B AFolH AkdE CCM-AD B 14 ARt aea shtel Fag BuAd WEF7) Ll
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