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An Update Transaction Scheduling Method Using
an Adaptive Request Message in Mobile Computing Environments

Joon Park'- DuckJin Chai'- Buhyun Hwang'
JoongBae Kim'''- SeungWoog Jung''!

ABSTRACT

A broadcast method in mobile computing environments which have very large client populations solves the problem of low bandwidth. But
most of previous proposed concurrency control protocols are restricted to read-only transactions from mobile client. In this paper, we propose
the UTSM-ARM method which uses caching and broadcast method, and allows update transactions in mobile client. The UTSM-ARM decides
the validation of cache data consistency with the dynamic update pattern ratio of accessed cached data. Also, the timestamps of accessed cached
data and transaction in mobile client guarantee the serializable execution of mobile transactions. As a result, UTSM-ARM makes efficiently use
of the asymmetric bandwidth of broadcast environment and can increase the transaction throughput.

IIUE : 0IF HFE (Mobile Computing), & (Broadcasting), {4 YA (Cache Consistency), Y= SAIM H[0{(Optimistic Con-
currency Control), Efl AMI(Timestamp)
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Compute_Update_Pattern_rate(){
if( CommitRequest Upadte Transaction is Commit ){
Update Transaction J's U_rate
= (J's Update_Cnt/8) ;
Add to J's U_rate In Next IR ;
}
}

// T's U_rate : &vte] B5F7] 5 dojele A4 ve.
//B(EF): AT Fas} HaX BF F7] 5

// J's Update_Cnt : & FEF71045 1 B)

// &l dolE el AN FEE
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On receiving the invalidation report IR(ts;){
/* A28 EAAR(TIA)Y S22 HI ofFf 8 +/
if Tiy appears in CommitList { commit T ; }
if Tis appears in AbortList { abort T ; }
/e Tl o5 Fgl
//wL:iWs F7L: 42995, w: 929385 )
// tsir @A FE3HEEs TimeStamp
[ tsw s A AFE 2 Aol $4% W4 TimesTamp */
if (ts; - tsw > WL)
drop the entire cache ;
}else {
for every item j in the cache {
/x N4 doleFelA #atd dole Ay »/
if there i is a pair (§, t;) in IR(ts;){
FaS5<t{ /* t5: Mol AZE jol TimeStamp */
throw j out of the cache ;
/= AAL A4 HolHE 2T EWNMAL] EX)
53 #/
if there is an active Transaction used cache data
item j { Abort T ;)

}
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}else {t5=t;;}

}
tsw = ts;

}
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ReadSet(Ti) = { [}, il j& 72 EXQHY Tl =8 437

HolB &, % A4l wol jo Bid )

NewValue(Tia) = { [j, ju] | j= 780 ERYA Tyl o3 A=
5, o Hold j9 M2 e g )

olF ZdolAENA ojF EdNAS &3 9F AR
o} FA Ao 12 o, olF EWRANY FEA Tw ¥
ReadSet(Tis), NewValue(Tia), 1311 RequestToCom-
mits "IAAE FA FASS A @48 2w T
o, A EdAMe] ofd ¢jy] dAxozw FAAHE ¢rA
4% EdHRQ9 3% NewValue(Tid) #< Nullgte2 A
gk O ¥ o]F FgodEE tg UdHE Fa3 B
IAE Etth Z olF ZooldEddA olF EdH
o 45 a3, ¢l7] |, a2z B4 dAtdl g A
#A9 duFL (1Y 4-3)7 2ok

a9 o& FEF7Y FEE BuNE 31X 98
s7% 73’,\_ EdAAe g5 §F& g F, oF
Zetold Fazl 2ursel @4 CommitListst Abort
Lists —Zr Algtt, aela 4s 848 Twt CommitList
oq gJtid 45 2AHFPA o)lF EdALL HAHow ¢
g3t A2 diofE(j)o EIYEHE F( )T j’s value
2 A4 deolee dBAdE FASY. gy g5 83
ol% EWDM(Tw)7} AbortListdl ZA3H A48 234
d o]F EIYHL HIHL olF EANMGA AP
A+ U dlolele] A WA e g EE ojur} ¢l
oBm® AALY. a8 AR MR delH(j)e e
AHE M%)} j's value® M4 vrg ol
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/« EAAA g1 23 dAAZE Apld AG +/
On receiving the Commit_To_Request{
send a RequestToCommit message composed of Tid,
Tranasction Set (Read set, Write set) and NewValue ;
}
/+ Q7] AN ERAAA 58 +/
On receiving the Read_Transaction T(G){
if j is in the cache {
/* U_rate Bl 71& gk a (353
if( data item j's Urate > @) {
go uplink to the server, along with j’s id and
load new value of j, j’s timestamp;
/* A2 278 dojgd tig eBYagdxr} 7|ES
// BelE 8 HelAglann 7 olde] RE
/I ERAR A3 +/
if (new value j's timestamp > old value j's
timestamp){
{
abort T ;
Update old data item j’s timestamp ;
Update old data item j's value ;
}
} else {
answer by using the calue in it’s cache ;
}
} else {
go uplink to the server, along with j’s timestamp and

load new item of j, j’s timestamp ;
}
}
/+ 3 43 ERAL 5P +/
On receiving the Update_Transaction T(j){
update the value in its cache ;

}
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% Z& ¥E d==2 P4 Juh 28z AHgME
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£ o5 2HolAEdA F7 23 oF =AM
243 dolg F14¢ A2 Askd A Fa
He gueFoln,

/5 olF Fo|AEAN AEH EAAN Az +/
Dequeue a message m from Que in the interval [tsi, ts;il{
if there exists at least one j in m.ReadSet such that t€ < t;{
put mTiq in Abortlist the next IR ;
}else {
put m.Tiq in the next CommitList report ;
/* commit the transaction in the server */
install the value in the m.newValue into the database ;
recompute U(ts;) such that all data items in
m.Newvalues has the same timestamp t; and
tsi1 <t; < tsi
/* 7330 g dolgd dd AN v &S F7} +/
Recompute_update_rate(j) ;
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/* 553 A A g/
if it is time to broadcast IR(tsiH
// IR data_id, data’s timestamp and data’s
U_rate® 74
// data's U_rate : 7AA1n]&
piggypacked CommitList and AbortList with IR(tsj) ;
broadcast IR(ts;) ;
}

/+ ol% FEo|dE
dojg &% +/
if it is asked for data’s Value and Timestamp by a
Mobile Client{
send the message containing (data’s value, data’s
TimeStamp) ;

AA A AQ, AU & BE
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