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A Multiversion Timestamp Order Scheduling Method
for Improving Commit Ratio of Mobile Transactions

Chi-yeon Kim' - Bu-hyun Hwang'

ABSTRACT

A Mobile computing environment is a new paradigm which provides users with the access to information irrespective
of users’ location. A transaction scheduling method for the mobile computing environment must be designed so that
database consistency is maintained with considering the limited performance of mobile hosts and the narrow bandwidth
of a wireless network. The scheduling method using a lock has some problems : the high message overhead between a
server and a mobile host for maintaining a lock and the high abort ratio of the mobile transactions owing to violating
the serializability when a mobile host uses a cache. So, in this paper, we propose an efficient transaction management
method using timestamp to resolve these problems. The proposed method is used in the environment under which a
mobile host uses a cache having two versions for each cached data item and a server maintains several versions for
each data item. So, even though a mobile transaction is executed during several broadcasting interval, can be committed.
As a result, the proposed method can improve the commit ratio of the mobile transactions by maintaining multiversion
for each data item and does not require the additional message exchange to schedule transactions by using timestamp.
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Algorithm for Assigning a Timestamp to MT
1 if a MH has been connected to its server
then the latest broadcasting time is assigned to MT;
else {
try to connect to its server;
get the latest broadcasting time from its server;
assign it to MT;
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Algorithm for Assigning a Timestamp to UT

1 ts(UT) = attach the site_id as a fraction part to arrival time of UT,
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Algorithm for Mobile Host (MH) to Schedule Operations

of a Mobile Transaction (MT) and to Cache a Data from a
Server

1. when a MH receives a message BM from a server,
/% it reflects the content of the message into its cache %/
for each data item x in the message {
if wts(V_new(x)) > ts(tMT)
V_new(x) = value of x in the BM;
}
2. before start a mobile transaction
for each data item x in the cache
V_old(x) = V_new(x);
3. when an operation of a MT access a data item
it first accesses the cache for reading a required data item
if the required data item is in the cache
then read the latest version satisfying a condition, wts(x) < ts(tMT);
else send to its server a message such as RQ(x, ts(MT)) to request a data
satisfying a condition, wts(x) < ts(MT);
/* The message from a server is a response for the request or
a broadcasted message %/

/* initialize a cache */

(F22]F 3) o]F T2E Ad3dE

45 Mb| ¢aelF

Aol N FYsE BN EBRAY 2AEIE 9
B QAAFES 0ed 2ok AuoA e g
& olF TAEAA dold AL 27 $¥E U

C Y, adgx

SYE P18 IESHE EIUAME =Mt AHEE 719 1149

d
B4 ERHAE 2AZ8E dojrt A
7b ol% Z2ERRE MY 87E wod o)F E
Yo el adizg He = gle AL destel
Agdrt F713A BE AZolA Ave ws

¢ BAE dolHe o Fre ws Az
HAA R T WEE zalil 7B A
T o dojelol g L BAS
AE AAs Al Yo *E’“HE— 73-°r
2 g8 olF AHJom HIOlEV} El

5&‘5“:} ‘:P =9 9 4°ﬂ*1 742 ERARE FY o
ole] FEL vE A dE J|EE)
[ 4] 59 dolg 3= w2 A9 o
e —
20 30 (FEA12h
Tt Wilx) Wily) G
UT:: Wa(x) Cz

Aol 13t 2004 ZtZh FaEE £ oAl AN ERMA
UTi3 UTe7b st 2ol FaEnl, ts(UT)=221, ts(UTy)=
2128 7HA8R Wit)st Way)dl ols) dlolg) & xs}
ye AMEF FF AN Ag AlEng e Mag
sht pheo] FAlE & 483t 2 F Woxol 23 x&
shbel g A F oW AARE, o] o Wix)E
AzE WAL A Aol oz Wiwel o8 ol
TR A wWAE AU weEy AEe wAe
Wix)ell oJs & He HEeiA e, Uyt ¢E9e o
x9 A v Wax)dl- o8] ANE ol HoplA B
oo olZA & 3 TN dlolE #Eo] FE ud
e AE el A WS OE AastA "t

2REYF 4= ) ERRRLE 27 E8)

g gl

rﬂ"-‘ﬁlu
o do
m'diz

"?’]

Algorithm for Server to Respond a Request from a MH
and Schedule Update Transactions(UT)
1. when it receives a request from a MH, RQ(x, ts(MT))
it select the latest version satisfying a condition
such as wis(x) < ts(tMT) and send the version to the MH;
2. when it becomes a broadcasting time
it send a '-mj,essage such as
BM(Bcrt, a list of data items updated in the broad-
casting time interval);



150 StngEMeEsl =2A M6 M5=(995)

/% BM : Broadcasting Message */
3. when it schedules a write operation of a UT according to
its TO protocol
if wes(LV(x)) < ts(Bert)
then { create a new version for x and the new version
becomes LV(x);
update LV(x);
}
else udpate LV(x) according to a timestamp ordering

rule; /% wts(LV(x)) > ts(Bert) */
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