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Abstract: After analyzing the temporal data characteristics and the effects on scheduling transaction, a real-time
concurrency control protocol is proposed, which improves the performance of real-time systems by evaluating
data-deadline and transactions execution time, improving transactions validation rules, and adjusting transactions
committing order. Theoretical analysis and experimental results demonstrate that the new protocol reduces the
transaction restarts numbers and the miss deadline percentage, and outperforms the previous ones.
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rvi(R), R R . t>0
R )
(D) vXieR,value(X;)
2R -
i. VX eRvalue(X) ,avip(X)<t<avig(X).
ii.R VX, YjeR lavip(Xi)—-avip(Y))[<rvi(R).
ECA .
[7],
D
@)
©)

© PEBREBALTU bt/ www. jos. org. cn



1470 Journal of Software

Vol.18, No.6, June 2007

1.2
[5] ,
, [7.,8] , T
a(T): T :
S(T): ;
d(m: ;
dd(T): T t ;
L(T): ;
L) t T :
Lem: ot :
L(T): t T LM =M+,
E(T): t T ;
C(T): t T C(T)=t+E(T);
RS°(T): t T ;
P(T): t
[7] -
il T t T t
dd(T), dd,(T)= min avi (X).
XeRYO(T)
L Tewi(X)ra(y): To:wa(Y)ra(2).
T1 tz, te; T2 te te. z [tate].
1 A T, , WS(T,)NRY(T,)={y} L. [2,3], T1—>To,
I'z(Z) H q
-I-2 H H
Ty
I I I I I | I I I |
to tl tg t3 t4 t5 t6 t7 t8 t9>
Time
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2 am, o, d(M=d(-C(D.
, Sth(T,)=d(T,)t.
3 L°M=2,  tsi(T) T .
[dM-C(T).  dd,(T)=d(T)
(N ‘{ddxr)—cm, ad,(T) <d(T)’
Lt (M), dm. TEDM=-SMIAM-SD)
5. ik CTYT), Ty t
CTY(T) , VF(T,)=TFDy(T,)/TFD\(T), TeCTYT). t,VF(T,)>1,
6. t
2.2
RSS,,(T) LoD,

dd(M>d(T),  LO(T) =2,

dd(T)>d(T), L(T) =2,
ddy(T)>d(T). (CHECKING algorithm)
CHECKING Algorithm ().

INPUT: RS, (T) ={ X' X%,... X™};
OUTPUT: k, L°(T) .
{k=oo;N= L) (T) 5 i=1;
While (RS (T) #2)
{T accesses X' from RY(T);
RS°(T) ={ X1, X" —{ X};
if (Javig(X')-avip(X')|<k)
then if ddy(T)<Cy(T)
then Abort(T);

else k:kh|avie(xj)—aVib(Xj)|i
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avig(X)=Cy(T). , . .
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) ddy(T) , 1, . .
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3 RTCC-DD
3.1 RTCC-DD
CHECKING Algorithm
1. t, L(m=0 , T ser(T) ,ser(T) 1,2,....n.
1 1, .
2. tavig(X)<C(T) X i , X
(value(Xi),avi(Xi)),avi(X)=[aviy(X;),avie(Xi+1)].
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C-DD

RTCC-DD ,

RTCC-DD :
¥X;e RSO(T), if X; is similar to X;,;Addy(T)<d(T)

if Ty

then avi(X;)=[avip(X;),avie(Xi+1)]
endif
conflictswith T;, T;e CTY(T,)
if RYT,)nWY(T;)=J then
if (VF(Ty)<D)A(tsd(T\)>tsd(T;))
then adjusts the execute order to T;, T,
ser (Tj)=ser(T,), ser(T,)=ser(T,)+1;
else the execute order is T,,T;
ser(T;)=ser(T,)+1;
else if RY(T;)NWS(T, )= then
if (VF(Ty)=1)A(tsd(Ti)>tsch(T))
then adjusts the excute order to T,, T;
ser(Ti)=ser(T,)+1;
else the execute order is T, T,
ser(T;)=ser(T,), ser(T,)=ser(T,)+1;
elseif WYT;)nWS(T,)=J then
if (VF(Ty)<D)A(tsd(T,)>tsd(T;))
then adjusts the execute order to T;, T,
ser (T;)=ser(T,), ser(T,)=ser(T,)+1;
else the execute order is T,,T;
ser(Ti)=ser(T,)+1;

endif
endif
RTCC-DD k
. ,RTCC-DD
,RTCC-DD , , RTCC-DD
, , RTCC-DD

: (7] :
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RTCC-DD
33
2: 1 , Tow ()r1(Y); Ta:wWa(Y)r(2).Ty ts, te; To
ts, t. z [ta,te].
_ 4 /2 8
ts T, , JWS(T)NRYT)={y}#J. RTCC-DD ,VR(T,) :? 4 ==>1,
tsdIS (T) =t—ts, tsdt5 (T,) =ts—ts, (VF(Ty) =) A(tsdy(T;)>tsd(T,)), T,,T,. 1o
Ty , T2, Ta. , RTCC-DD
34
,RTCC-DD
2. RTCC-DD .
1, Ly(T)=0 T ser(T),
, 4 3 , ,
4, ;
, O
4
4.1
, SIM++ C++
) ) ) 1
(miss percentage)= /
Table1l Simulation parameter
1
Parameter Meaning Value
Npe Database size 400
ET+ Transaction execute time 100ms
CTcpu CPU computation time 10ms
Sack Transaction slack 8~12
Npert Operation number per transaction 5~50
RTov Restart overhead 10
ATur Mean transaction arrive time 10~200ms
Nto Number of temporal data 100
Nhnto Number of non-temporal data 500
T : L(M=U(550),  ,U[i,j] [i.j] . (M)
T t , t, T E(T)=a(T)+Ly(T)xCTcpy-
4.2
RTCC-DD

OCC-DA  OCC-DATI
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2(b) ,RTCC-DD
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o 30 - § 60+ —
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Fig.2 Transactions miss percentage
2
5
,RTCC-DD ,
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