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A Real-Time Tasks Scheduling Algorithm Based on Dynamic Priority
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D (School of Software and Communication Engineering . Jiangxi University of Finance and Economic, Nanchang 330013)

» (School of Education s Hubei University ,» Wuhan 430062)

Abstract  Most of the existing real-time scheduling algorithms assign the priorities of tasks ac-
cording to tasks’ time and value, but few of them can synchronously consider the value and ur-
gency of a task. In this paper, for a real-time task, we firstly discuss its dynamic value density
according to its value and remainder execution time, and analyze its execution urgency by consid-
ering its deadline and spare time. Based on the dynamic value densities and execution urgencies of
the real-time tasks, we propose a strategy named DPA to dynamically assign the priorities of the
real-time tasks. Additionally, we also present a DPA-based scheduling algorithm named DTRP.
For the algorithm, we analyze all the situations of preemptive scheduling, discuss the thrashing
and the condition of avoiding the thrashing. The experimental results show that the DRTP algo-
rithm is prior to other analogous algorithms on the accrual value of real-time system, the deadline

miss ratio and the preemptive number,

Keywords real-time task; remainder value density; execution urgency; dynamic priority assign-

ment
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ViXEN o H i GEDF' (HVE™ & DVD™ 8 5 0 17 % b 43
Hdr [V, ———— | 3R Tz T RYr i 2k 5 iy i , N . X
( c]> g PO e e R 3 R AR R R R« R 5
VXt SN E U 257 (Total Value. TV) AE %46 15 B
7 T s T H y iD .
WA Cf%%/T AT T4 9 BT A (Preemption Number, PN) DL M AT 45 #% 1F 1 4 2k &R
G LT BT B H R AL S R (Miss Deadline Ratio, MDR).
e BER N1 5.1 EARMESH
Notations; TEFEARMRELIH , RAVBE LA RE LS 4 4>

+C,V,d,z,t, p,»q,[ have been depicted in the paper

« T. the executing transaction

* Q the queue of transactions including waiting transac-
tions and active transactions

« T; the transaction in Q which has the maximum priority

Procedure: PriorityAssignment (T;) //DPA strategy
Begin
H(T;isT.or T,€Q
//T; is a non-sleeping transaction
DyPri(T;)=RVD, (t) X3;(0);
else //T; is a sleeping transaction

DyPri(T;)=0;
End

Procedure: TransSchudling (T.,Q) //DRTP algorithm
Begin
Set the value of 8 based on formula (7);
For each (transaction T in the Q)
Call PriorityAssignment (T;);
DyPri(T;) =max(DyPri(T;)), here T, €Q;
if DyPri(T;)=>BXDyPri(T,) then
if di—7,<<C,—t,+C.—t. then
if d.—7,<<C.—t+C;—t; then
if formula (8) holds then
Schedule the transactions according to strategy
111;
else
T. continues running and T, keeps its status;
else
Schedule the transactions according to strategy 11;
else
Schedule the transactions according to strategy I;
else
T. continues running and T, keeps its status;

End
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priority assignment strategy (named DPA), in which two
parameter p and g are used to make a tradeoff between the
weights of the dynamic value density and urgency of the task
on its priority. Additionally. we also present a DPA-based
scheduling algorithm named DTRP. Compared with the
analogous strategies, the proposed solution could improve
the gained-value of the system, reduce the deadline miss
ratio.
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