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Abstract

The problem of scheduling simply periodic task systems upon a uniform multiprocessor is
considered. Partitioning of periodic task systems requires solving the bin—packing problem,
which is known to be intractable (NP-hard in the strong sense). This paper presents a global
scheduling algorithm which transforms a given simply periodic task system into another using
a "task-splitting” technique. Each transformed simply periodic task system is guaranteed to be
successfully scheduled upon any uniform multiprocessor using a partitioned scheduling
algorithm. It is proven that the proposed algorithm achieves the theoretical maximum utilization
bound upon any uniform multiprocessor platform.
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FFD task pre-assignment(r, 7)

Let 7 = {11. -, T} denote the tasks,

with U(T;) > [ i1) for all ¢

Let m = [sl 80,000 .8 m] denote the processors,

with s; = s;44 for all j

1. for j < 1 to m do gap(j) := s,

2, rem:=10

3. fori— 1tondo

4. Let j, denote the smallest index such that

gap(jo) = U(T;)

5. If no such j, exists, then rem:=rem U{T;} ;
break

6. Assign T; to processor j,

7. gap(jo) :=gap(jo) — U(T})

8. od

12l 2. FFD Pre—assignment Z12|&
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Task splitting(rem, 7):

Let rem = {T7,7%,--- T} } denote the tasks,
with U(T]) = U(T], ;) for all i

Let 7 = [s},sh,--,s],] denote the processors,
with gap(j) > gap(j + 1) for all j

1. forj« 1to k do

2. p:i=1

3. fori+— 1tokdo

4, a:=0,g:=1

5. while (p < m) do

6. If left(i) >gap(p), then

7. e =gap(p) - Prmin:d: 7e,fep

8. Make a new task Ii’q = (a,e,d,pmin) and
assign it to processor p; g:=q+1

9. a:=a+d, p:=p+1

10. left(i) :=left(i)—gap(p); gap(p) :=0

11. If left(i) = 0, then break

12. else

13. e :=left(i) - pmin; d == e;’s;,; a = Pmin — d;

left(i) :=0

14. Make a new task T:q = (a,e.d. Pmin)
and assign it to processor p

15. gap(p) := gap(p)—left(i); break

16. od

17. od

12! 3. Task-splitting 12|15
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