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1
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13
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2.
[2.3]
3. EATY R« EAT S R«
4. |[EST(T) T . PE Rr T
JEST(T)=MAX (r1,MINp_pe(availtime(P)), MAXg g EATY). ,availtime(P) P
iMINppe(availtime(P)) ;MAXRKERTEAT“k T
) ,U=S, ,u=e.
5. AST(T) T ]
6. gaptime(T,P) T P ., Qaptime(T,P)=
dr-availtime(P), PePE.
7. avail(T,P) T P . gaptime(T,P)>cy, avail(T,P)=1,
P T ; ,avail(T,P)=0, P
T
2
2.1
K , .
[2] [34]
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S . - —RET

S , )
choosep(T), , T
ESTR; T .

(D) T ' T P, gaptime(T,P)=
MIN pec( pefpecPE and avail(T,pe)=1 (9aPtiMe(T, pe)).

e T ,

(2.1 - RET.

(2.2) T , T

v
23 T , T ,
T @

(2.9) , :

(24.1) r<ESTRr  ESTRr=MAX ec{pejpecPE and avail(T pe)=1} (Availtime(pe)), T

) I

(24.2)  r=ESTRr  re=MAX pecipelpecPE and avail (T, pe)=1} (QVai ltime(pe)), T
@

(2.4.3) r<ESTRr  MAXpec(pepecPE and avail(T,pe)=1; (AVailtime(pe))>ESTR=M I N e pe(availtime(pe)),

T P, avail(T,P)=1, availtime(P)=ESTRy;

(2.4.49) rt<MINpecpe(availtime(pe))  ESTRr<MINpc.pe(availtime(pe)), T P,
availtime(P)=MINpec( pejpec PE and avail (T pey=1} (AVai ltime(pe));

(2.4.5) , T P, avail (T,P)=1, rr-availtime(P)=

MIN pec{ pefpec PE and avail(T,pe)=1 and availtime(pe)<r 1} (T T-@vailtime(pe)).

K Ot T W

€ : :

2 K ( K )

, feasible=true; feasible=false;

(3) if (feasible==ture)
(3.1) H JH(T)=dr+W* I EST(T);
(3.2 T , choosep(T) T
Else
(3.3) ;
(3.4) , T , choosep(T’)
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T ;
4 ;
®) 2~(4) ,
(a ;
(b) H ;
(c)
2.2
1 8 ) T, T2, T3, T4, T5,Te, T2, Ts; 3 ) P1,P2,Ps;
, R1, Ry, . Ty Te Ry, T,
Ro. 1.
Tablel List of task parameters
1
Task Ready time Execution time Deadline Resource request
T: 0 10 12 Shared
T 0 15 18 Exclusive
Ts 0 15 20
T, 3 5 23
Ts 5 15 29
Te 6 10 30 Shared
T, 10 5 32
Ts 12 20 36
K=3, W=, 1,
1 3 3
Ta(b) Ta
Infeasible due to Tg
(a) Search tree for myopic algorithm (b) Search tree for thrift algorithm
(@ (b)
Fig.1 Search tree for myopic algorithm and thrift algorithm

1
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Tg

P1,P2,P3

Ta

40~80 . 2.

(2]

T, T3
P,
, Ts,Te
Ts T7
K,
K
M
O((K+M+S)n),
, 200

Ty

1

O(K'n).

Table2 List of simulation parameters

2

Tg

Ty

Parameters

Explanation

Procnum
Resnum
Backnum
K
W
Max_exec
Min_exec
R
Use P
Share_P

Number of processorsin the system

Number of resource typesin the system
Number of backtracks permitted in the search
Size of feasibility check window

The value of weightiness

Maximum execution time of tasks
Minimum execution time of tasks

Laxity of task, this parameter denotes the tightness of the deadline

Probability that atask uses a resource

Probability that atask uses aresource in shared mode

3.1

1

800.

Use P,Share P,K,W,R

0.2,0.5,7,8

0.2.
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Fig.2 Effect of the maximunumber of backtracks
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Fig.4 Effect of the size of feasibility check window
4

—— Thrift dgorithm - --e---Myopic agorithm

Fig.3 Effect of weightiness
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Use P
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Fig.5 Effect of resource usage
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Success ratio
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o

—— Thrift algorithm
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R

---®---Myopic algorithm

Fig.6 Effect of laxity
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0.2,0.2,057 10. ,
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(earliest deadline first, EDF),
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3.3
, Use P,Share P,W,Backnum,R
0.2,0.5,8,10 0.2, 4 . , )
K )
34
5 , . ,
Share_P,K,W,Backnum,R 0.5,7,8,10 0.2. , ,
, Use P ,
,Use P , ,
,Use P ; ,
35
6 . , Use P,Share P,K,W,Backnum
0.2,05,7,8 10. , , )
R ,
4
, ( )
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Developing a New Dynamic Scheduling Algorithm for Real-Time Multiprocessor
Systems

QIAOYing, WANG Hong-an, DAI Guo-zhong

(Computer Human Interaction and Intelligent Information Processing Laboratory, Institute of Software, The Chinese Academy of Sciences,
Beijing 100080, China);
E-mail: giaoyingbj@hotmail.com
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Abstract: Dynamic scheduling algorithms for real-time multiprocessor systems are important components of
real-time systems. The most important metric for real-time scheduling algorithms is scheduling success ratio. In this
paper, based on the traditional myopic algorithm, a new dynamic scheduling algorithm, called ‘thrift algorithm’, is
proposed for real-time multiprocessor systems. In this algorithm, a new processor selection policy is developed to
improve scheduling success ratio. To study the effectiveness of thrift algorithm, an intensive simulation study is
made to analyze the impact of several task parameters on its scheduling success ratio and compare its performance
to myopic algorithm. The simulation results show that the scheduling success ratio of our new scheduling algorithm
is superior to that of myopic algorithm.

Key words:  multiprocessor; real-time systems; dynamic scheduling; scheduling success ratio; backtracks
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