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Algorithm 1: Maximum allowable utilization
determination(MUD) algorithm

Output: Y;, G=1,...N™);
1 Boolean variable: flage«TRUE;
2 Temporary variables: Pa:goand Va'go,

(=1, .., N®) (=1 NES)
3 Temporary variable: P« O
4 Temporary variable: Vi, X ™« 0;

5 Set

g task

of task vertexes: ={T,, ... Tniask};

g while flag do

7
8

9

10
1
12
13
14
15
10
17
18
19
20
21 end
22 forj
23

24 end

for V7, € 8% do
Calculate Pa‘goand Vi a'go using Equations (5)

)

and (6);
end
Find the highest value of V", (say, Vi );
it pUsed 4 pRA < pimit then
Pused - Pused_I_ Pil‘gl\ﬁ’
X e M:
Stask - Stask_ {TH };
else
| flag « FALSE;
end
if S @ = g then
| flag « FALSE;
end
=1 to N¥do
U= Vix ™ = Ui

PCT/KR2020/017849
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7]

Algorimthm 2: Edge Allocation Algorithm with Task
Splitting (EAA-TS).
Input: A flow network G in Fig. 3;
Output: v, m, X; ,for Tim ;
1 Residual network G" of G;
2 Temporary variables for all the edges, (a,b) in
network G™: f(a,b), f(b,a), C(a,b) and C(b,a);
3 Temporary variableilf“be1 (=1, . NN
4 Construct a residual graph G" based on G;
5 for all edges (a,b) in G do

6 C(b,a) « -Clu,2);
7 f(a,b) « 0;

8 f(b,a) « 0;

9 end

10 while TRUE do
11 Run the SPFA algorithm to find an augmenting
paF’Eh p from s to t using the minimum cost from

G b}
12 if there is no augmenting path p from G then
13 | break;
14 end

15 Augment all the flows along p to network G ;
16 | forall edges (a,b) € p do

17 f(a,b) « f(a,b) + 1;
18 f(b.a) « f(b,a) - 1;
19 d

20 end

21 forj=11t0j=N"do
22 for all edges from task to ES vertexes, (v, w /) in

GR do
23 while f(v, ,wj)>0do
24 Xi,lf”b «— i
25 30— 190+ 1]
26 fvi,w) e fv,w) -1
27 end
28 | end

29end
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Algorithm 3: Edge Allocation Algorithm for no task
splitting (EAA-NTS).
Input: A flow network G in Fig. 3;
Output X; for 7, (i=1, ..., N8
1 Temporary variable; C}mp 0, (=1,.. N¥;
2 Gtase &~ {V1 y oeee, YNBSS };
4 while $%= g do
5 Find the minimum-cost flow with the lowest values
of - Rﬁ?'t, (say, s— v = wy — t);
6 | IfCy"+U <Y then
7 Xy < M,
8 Cu® « Cy° +UL
9 Eliminate an dege from s to v and all the
outgoing deges from v ;
10 Stask . Stask _ { VL};
11 else
12 Eliminate an outgoing edge from v to wy ;
13 if there is no outgong edge from v, then
14 Staske Stask_{VL};
15 end
16 end
17 end
9]
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