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End-to~End Laxity—-based Priority Assignment for Distributed Real-Time Systems

HE Sk a T A
(Hyoung Yuk Kim and Hong Seong Park)

Abstract - Researches about scheduling distributed real-time systems have some weak points, not scheduling both
sporadic and periodic tasks and messages or being unable to guaranteeing the end-to-end constraints due to omitting
precedence relations between sporadic tasks. This paper describes the application model of sporadic tasks with precedence
constraints in a distributed real-time system. It is shown that existing scheduling methods such as Rate Monotonic
scheduling are not proper to be applied to the system having sporadic tasks with precedence constraints. So this paper
proposes an end-to-end laxity-based priority assignment algorithm which considers the practical laxity of a task and
allocates a proper priority to a task
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7 b the task set including all tasks in the system */

* E;: the set including all tasks and messages in the jth event path */
X, the set including all tasks and message in the j-th control loop */
* ¥, the task set including all tasks in the k-th node »/

M lax,the laxity of 7, ¥/

M N{x): the number of all tasks and messages included in 2 setx >/

7 EvertPathlD(x) « the event path’s index including a task x ¥/

# ControilooplD{x) the control loop’s index invluding s task x %/

forcach ¥, ed do
if 1,18 included in 2 controd loop of a event path
then i ris asporadic task then  fr= EvenrPathiiXz,)
P vepe Bimd. e !: .
fax, = (.‘mmf* -Y -3 c,f} SN

Yol el

else j=ControlLlooplit))
lax, =

Wre iy KEYS 8
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MADT - S g Y c{} IN(X)
I
else Jax =T, ¢,
end

foreach ¥& do
Set the pricrity of Y1, €V, accordingto fux
end
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