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A concurrency control protocol in real-time active database systems

LEI Xiang-dong, ZHAO Yuelong, YUAN Xiao-li
(School of Information Sciences and Engineering, Central South University, Changsha 410083, China)

Abstract: Realtime multiversion two-phase locking (RTMV2PL) concurrency control protocol
was presented for real-time active database systems( RT ADBSs). The protocol presented com-
bines the advantages of multiversion concurrency control mechanism with the advantages of two
phase locking. Multiversion two-phase locking mechanism eliminates the conflicts between read-
only and update transactions. Read-only transactions are never restarted. The priority of transac
tions is redefined for RTDABSs. The protocol presented is compared with concurrency control
HP2PL and OCC-TFWAIT-50 protocol by simulation experiments. The simulation results show
that the new protocol can not only effectively reduce the miss rate of transactions and the restart
rate of transactions, but also significantly improve the response time of read-only transactions.
When transaction triggering probability is higher, which results in increasing system load, RT-
MV 2PL still performs better than other protocols.

Key words: realtime database systems; active database systems; concurrency control; multiver-

sion two phase locking protocol

SCH EBh a2 R GE(RT ADBSs) AE RIS FSAMATI AL AR a], 1o B AT fefh %

Wk H ;2004 — 11 11

F4 T H - [H K« 8637 tF R BB I H (511-910-092)

EF RN WIAR(1964- ), B, WIFH T A, ML, WEEEERILHT

WIXBRN: FRAR, B, lid; HiE: 0731-8837504(H); E-mail: leixiangdong@ mail. csu. edu. cn

Haiefsly i S, BRSSO R . A% ST S IF AR il il
REFE ST R R TR . LR, AT AEM T RTADBSs, 124 2 Mokl BIE, 44
X EZHEAEFE(ADBSs) CHHAT KE MBS, (EXFSL  FFRIEHIP SR P 58 Sk B AL T 5 8ERIEA .

I = BB PEAT SR IE A . 7E RTADBSs 1, B ANHEAEAET B, XA 55 b K1)



%5

WRR, 5 SEI R IR R P + 853 ¢

H G WA INE R Bl S 555 Ab B e 42 i AL
AR AR B L 5 — AR R S AR Se 4
R I ] AR 5E (EDF) J5 AUk E . /£ ADBSs
255 B e s 20 7% 18 B 2 55 b A BE % W . H
I, KZ X RTADBSs B 51 £ B A 78 SR WL & 4%
HIALHIAT Y R B ML . AR BT A 0, AR SR W I 4 1l
PLbI KRR FH ST 30, SRR T I A f 6l
HUHITERE . ZEBIHLHI P, 55T REAEAR K I 18] S5 45
Hyast, I H e 255 T RE Il e AR i
GrPHZE . AR, 1R 3R H SEIN 2 hOAS P B B BT
AL o %P BCRE 2 RRCAS I 5 2 1l P2 1 B P8 o
AP BBt B0 i 4 Bl R . 22 FRAS P B Bt 0T
RIS — R PR B8 R A KRIK,
M HA LRy . AR BIR R R G, SRS
BAEME, XM RR T SE BRI R R HE .

1 SEN E S AR

7E ADBSs 1, EFHLNE AT I 04T 30 4 BA
RPAT A 2304 . 3N B F A —5% 4 —sh 1k
(ECA) BR3P |, IX Mo AY o (0 38 % B
WA on FAE if 51F then I1E . HFHMKE
INF, —ANE 2 AN B0 AT fE ik . — EL R U0 Al
FUU RISk A o o SR 2, F I 3 4 5 A
PAT . R B3 4 1 AT 7T e T BUBT G F A KA,
X L = SO A e A R, T 3K L B A
A Be fik A G At KU . H L BT A5 A R B0 1 T R — 4%
BE . A0SR U0 8 [R] — S e, IR 3 R )
W IRFEFERPNA P AT o A —BAT R E & X T A4
I AT RN . BRI, 76 ik e S5 ) ANk e S 2
B A7 AR A MO A IR = O . i SR 5% T KT
Ti, WT: 2T, WAy FES . WL LR, SLH
FEHFEEPATE T AR

a. el R SRR fik R =) 2 1147 AR AT Mt
R = L

b. il 55 AT EAR R 55 2 )

¢ WR—DMHEFERG, MAFSFLMNER
3h;

d. Wik FEESWBIERE TG ek S
AL T IR

2 M

2.1 ZRABHEEBOT AR
2 WA PR BB B A P AL A B A 22 R A

IR I I 0 AR I Bt 9 R 2 L AR
REEHK, ZhX 5 HiESMETRHES . R
T2 H 45 E PAT IS R AE I TN 2 RS R 1) P B,
BB 45 AT SR o BB B, BRI ERE A E
BIFLGW, 5] DU HARAZ BT AT . £
IRASE ARV bR T S S ) R B S 2 8] IR o,
R g R ) e B8 A G MR A, AEHEHHEY
TR . B, R HYMNAERS), FYES
e B EWD .

FAES T 5 1ABEBOCEE, 24 Ts(T)),
I AR ST AR T . AN EED Q, F
—MRAEFI< Q1, Q2, -5 Ou> HZKEE. HA
WA O B8 3 AN 7B

a. content & Qi HIFRAE;

b. Wrs( Qi) ZGIEE Qr WA =55 I 1H] 8

¢ Rrs(Qr) ZFTHE INEEL Qr B B FH 5511
B ORI TRV o S 3 25 7R AT S B AF I 18 I 22 Wik A
R HE P, B, RS Tk s I Q
iNf, R EME S I T BN T Ts(T0) S RARAS Qr B
. B, —ANFES AT Z WAL AR

RS — AN R T, B AR IR 1S
5 T PR 3% =B i 5 E 2 A T A B R AR . 4 S
FHEME NI, & H LR ZEE I b
MIHEML B, ARG A L EHE TR B — AN B R, B AR
FEFRRA _LHEAT . B AR A I TR B ] BN o0, &
KTARAT AT RER I AR, ERIEIRARIHES T, 58
BT, BHE LR A T 250 AR A R R A
2.2 MREHNE

DRk SE 3 H) B A S f 3, &R
BUEK EPLAE( EDF) 1254540 58 2 R W AN 1 B T 5K
I EBh S . AL UMY, F S RIL
L TFEERELE. 1R SADMHFRES T,
Ty, T3, Ta A Ts PATEE . ZEWTE] 2, T il S
% Ty FEWTE] ta, T fURFSS To . ZENTE] t5, T
filk R FH% Ts . /£ OCC ML BT 75 HIAEL A E] R,
Ts FIRSER T T W T F0 T B AT AP
MR, WEERH T, T T, WURERS . E
JABN YR EBMET To K1 Ta WIEIERTTE] . T2 A1 T4 5K
br LA ML 5E A, PR AR I R T . AR X A
WF, MR T, R, Ts Bk, Ts Lk T, M
To AR IFHLE 5E R, TR 5% 16 A 22 A [R) A0 X LL 3%
ik . K, 7 RTADBSs B It 56 20 M08 103,
HERMAERFTEETEIE .,

M T mT DU R, AR S 1 k1 1l 2
W T A FERI R . B B R G SE R IF R R



854 ¢ TR AR ( BRARHERR)

36 &

i, HEMAELARMH EDF ZEIS . WA,
BEE BN S I H S EER N, ERh Y HE
Z B BROK . BRI, BRI EE 45 (128 Dep(T:)) 1
Bom, WPHES T ML EgNREE .. FES5 T
LA P(T)) .

T
T,
I
L,
Tl
hobty & k7 ki e
time

W1 5AHRFES T, T2, T3, T4+ F
Ts AT R
Fig. 1 Execution profiles of five concurrent

transactions

2.3 JERIE AL TR S AR

B AR L I T 0 S R R S R T SE I O
KAEHIMLHIRIPERE . O T R st il RE, Bl
f /D HE R AOE I R $1 55 0 . fE RTADBSs 1, =
HEMIANERZ, PR FESBBIRMERZ.
R RIPIEI, A2 RE Ak A BE R W L AERE 1R,
WS Ts T AAFEMB R, FHH T 8
HFG), T, MT WUIERS). T, M Ty Lk b
BAN=TERR . WR Ts $eE R, KHEREFNE
KK . M LT R B — AN S5 R AR Db R
M5k . BORCE BT 55 T AR I Q b R kA
B, F5 T HHEFMY, F5TNELET T,
I HHHE T j 1355 B JR sh Al Aok i a], JF
KREEHIPNERS) T;, F% T FEAEHR/HQ L
AR, HAE DL T 5847 . R SIRNRE T

if( VTu(Tk €De(T;) & & ((E(Ti)+ Ci)< D
(Tw)) && P(Ti)> P(Ty))

{

restart Tj;
T obtains exclusive lock on data item Q;

J

else
{
T wait;
}
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void read-only-transaction(T})

update-transaction

{
while(! End of T: & & Ci< = Di(Ti))
{
if (op= read(Q))
{

select Qx that Ts(Qx) is the largest times-
tamp less than Ts(Ti);
read( Qx);
}
}
if(End of Ti & & Ci< = Di(Ti))

{

if (any guardian transaction of Ti is not
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committed)
exit;
else

commit Ti;

void update transaction( T )

{
while(! End of T: & & Ci< = Di(Ti))
{
if(op= read(Q))
{
request shared-lock( Q) ;
if(Ti obtains shared-lock(Q))
{
select the latest version Qu;
read( Qx);
}
else
T; wait;
}
if(op= write(Q))
{

request exclusive lock( Q)

if(Ti obtains exclusive-lock(Q))
{

create a new version Qi of Q;
Ts(Qx) < oo

J

else

T; waits;

)
if(End of T: & & Ci< = Di(T3))

{
if (any guardian transaction of Ti is not
committed)
exit;
else

{

set the timestamp on every version crea-
ted to Ts(Ti);
release all locks held by Ti;

commit Ti;

J

}
void scheduler(T;, Q)

{

look for T; that holds lock on Q;
flag= FALSE;

if(P(T:)> P(Tj))

{
flag= TRUE;
for each Ty €D, (T;) do
{
H((E(Tk)+ Ci)> = Di(Tx))

flag= FALSE;

}

{
T obtains lock on Q;
restart T;

J

else

{

T; waits;
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