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Transaction processing in mobile distributed real-time database systems

LEI Xiang-dong, ZHAO Yue-long, CHEN Song-qiao, YUAN Xiao-li

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: DMVOCC-MDA (Distributed multiversion optimistic concurrency control with multiversion dynamic
adjustment) protocol was presented for processing mobile distributed real-time transaction. In the protocol, multiversion
optimistic concurrency control method was adopted. Technique of multiversion dynamic adjustment of serialization order
was used. Local validation of mobile distributed transactions was performed in two phases. In the first phase, local
validation was performed at mobile host (MH), and carried out against committed transactions at the server in the last
broadcast cycle by using backward validation mechanism. In the second phase, local final validation was performed at the
server. Transactions that survive in local validation must be submitted to the server for local final validation. In global
validation distributed update transactions have to be checked to ensure the distributed serialization in all participants.
Mobile read-only transactions can be committed with no-blocking. Respond time of mobile read-only transactions is
greatly improved. Data conflicts can be eliminated between mobile read-only transactions and mobile update transactions.
Unnecessary restarts of mobile transactions are avoided. The data conflict is early detected in MH. Processing and
communication resources are saved. The simulation results show that the new protocol proposed has lower missing rate
and restart rate, and higher commit rate and throughput compared with other protocols.
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local validation(7;) {

for each x; ERs(T) ¢

if(x; € Cwiitese)  {
NT)=(T)HN[0, min({Wrs(x))| X € Cuwriteser} )]
f(NT)y==[1) abort T};
H
mark x; valid;
§
for each x; € Wso(T3)  {
if(x; € Creadgser)  {
MT)=(T)N[max({Rrs(x)}| X/ € Creadased)]> 1
if(NT)y==[1) abort T;
§
H
submit 7; to the server for local final validation;
§
43 FERRSSER LEFRIAE
B T8 T; 2359 S QU B T x FRAS x;
M xg, WORFAE SR x<<x; & Ty(T; )<Ts(T}). #2
LRNRFS 2B BN HS T, Jail i 10 o A BN s
P
a. T, BEER I x JRA x5 x BOREAT AT MR R A
Rid, HAFAERRCE X x<<werr, U] T, BEARAS x,
JEAHALHESE THIRIN x FRAE x0, WEE V(T
B Wrs(ern)s BUE V(T)=W(T)HN[0, Wrs(x1)]e
b. T, GEHRIRA x,» $EACFHIFATTHERE T, B
FRAS xys VR V(T BIEHE I x JRAS T8 K Rys(x), R
A W(T,)=NT,) N[max(Rrs(x)), ]
JR 5525 b g S5 AT J) 0 A5 2% o) Ji5 AT R Aff A S
R UR
local final validation(7,) {
for each x; in Rse(Ty) ¢
if (x; is not marked valid)
if(3x1 (<<xtr1)) - (T)=W(T) N[O, Wrs(xi1)];
fNT)=[D A
abort 7;
Ase=Ase Y { 10}
§
H

}
for each x, in Wgo(T}) |

NT)=W(T,) N[max(Rrs(x)), «];
fNT)=[]D A
abort 7.;
AseAse U { Ty}
H
§
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Rsel T Wsel To) TEEAN 3 ATEHE I . T, A7 AN
[k VIT,) WGBSR W(T)= V(T)N[Wrs(xp), o]
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global validation (7,) {
if(7, is update transaction) {
for each x; in Rs(Ty) or Wse(T,) |
if(x; is marked distributed) {
(T)=V(T)N[Wrs(xi), 0] N[Rrs(xr), 0]
if((Ty)==[]) abort Ty;
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I A8 Ts( 7)) =min(Crime, Vi(TW)+A) (Crime %78 M Hf R4
I IA)), HE7N 25 I HRAT P A B . 5 T BEEATAT ]
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