| gog httg://www.cgvip.coml

HHEHLRLZE 2003Vol. 30N, |

A AN BRI SR ES AR R

kEBRE #HES FER

i, F R BRI FHR 2 F R

SR #} 610054)

Reliability-Driven Tasks Scheduling for Real-Time System

ZHANG Jun-Yan YANG Guo-Wei LUO Xu-Bin
(College of Computer Science, UESTC, Chengdu 610054)

Abstract

In this paper. we describe a two-phase scheme to determine a scheduling of tasks with precedence con-

straints that employ a reliability measure as one of the objectives in a Real-Time and heterogeneous distributed sys-

. . . ¥ . , .
tem. The simulation results show that, for task graphs with precedence constraints in a heterogeneous Real-Time

system, the method performs significantly better than the two algorithms presented that do not consider reliability

cost. Furthermore, the results suggest that higher computational heterogeneity is conducive to improving the schedu-

lability of the reliability cost-driven (RCD)algorithm, while the opposite is true for the two non-RCD algorithms.
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OL+®;
ZDL<Create—A-LISTO);
FOR each t,. g€ T DO / » Initialize the list ZDL = /
IF t,. g = 0 THEN ENLIST (ZDL, 1,);
WHILE list ZDL is not empty DO
Select t from ZDL, where ¥V t,€ ZDL (1. d<Ct;. d);
OL<+Append—OL(1); / * Append task t to OL * /
v+First_Son(RG, 1); / * Get first son of t » /
WHILE v#=NULL DO
v.g+v.g—1; / # In-degree of v decrease 1 * /
IF v.g = 0 THEN Select t from ZDL,
where V t,€ZDL(t. d<(t,. d);
v+Next_Son(RG, t, v);
END WHILE
END WHILE
END
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AEAP ALGORITHM (Input. OL,Q2; Output: T)
FOR (each task t,in OL)DO
est«o0; / * Initialize the earliest start time * /
FOR each processor P,in 2
DO

IF (get—EST(1,,P,)<lest)
THEN( est+get_EST(t,,P)));
END FOR
IF (est+ t,-c(i,))> t,. d)THEN RETURN(FAIL);
t,. s+est; t,. f—est + 1. c(1,)); 4. p—Pys
Insert task t; into set P. A;
Update information of each message:
END FOR
RETURN (SUCCESS);
END
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ALAP ALGORITHM (Input: OL.Q2; Output: T)
FOR (each task t; in OL)YDO
Ist«—0; / * Initialize the latest start time * /
schedule«—NO; processor—id<0;
FOR each processor Pyin 1 DO
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(st, find)<=get—_LST(u, P,,);
IF (find = YES)THEN
schedule-—YES;
IF (st > Ist)THEN (Ist+-st);
processor—id<—j;
END IF;
END IF
END FOR
IF (schedule = NO)THEN RETURN (FAIL);
ti. s<+lst; 1. f+lIst +t.cG.p) st p+Py;
Insert task 1, into set P,. A;
Update information of each message;
END FOR
RETURN (SUCCESS);
END

3.2.3 TEHRMKHBA KX ERCD) AEAP M
ALAP REAMA BT RANAE TR B TRAERMNIE
T8 B Bk (Reliability Cost Driven scheduling, RCD) ,RCD
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RCD ALGORITHM (Input: OL,{; Output: T)
RC+-0;
FOR each task t,on OL DO
st+co; find+NO; rceco;
FOR each processor P, in DO
est+get—_EST(T,,P));re,«=3,+c (i, §);
IF (est + c(i, P<ti. d)THEN
Find<+YES;
IF ({rc,;<<rc)OR (rc,=rc and est <C st)YTHEN

Ste—est; p<+p,;rc+rC,;

ENDIF
ENDIF
ENDFOR
IF find=NO THEN RETURN (FAIL);
ti. s+est; t,. feest + t,.c(i,j);ti. p—Py;
Insert task t, into set P A;
Update information of each message;
ENDFOR
RETURN (SUCCESS);
END
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FMNP (Input: RG.Q, Sort—Alg, Sch_Alg; Output: k.Q)
OL<Sort—-Alg(RG);/ » Sort_Alg 1X# B F =4 OL B HEF
Hikx/
Lower=1;Upper=n;k=| (Lower + Upper)/ 2J;
WHILE (Lower = k)DO .
success+—Sch_Alg(OL,£);/ » Sch_Alg 375 ¥ V8 5 38 B
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EHRATE «/
IF (success = SUCCESS) THEN Upper = k;
ELSE Lower = k;
k= (Lower + Upper)/ 2J;
END WHILE
RETURN (k + 1:8);
END
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