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( A Novel High Performance List Scheduling Algorithm for
Distributed Heterogeneous Computing Systems )
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Abstract

Efficient Directed Acyclic Graph(DAG) scheduling is critical for achieving high performance in Distributed
Heterogeneous computing System(DHCS). In this paper, we present a new high-performance scheduling algorithm, called
the LCFT(Levelized Critical First Task) algorithm, for DHCS. The LCFT algorithm is a list-based scheduling that uses a
new attribute to efficiently select tasks for scheduling in DHCS. The complexity of LCFT is O(v+e)(p+logv). The
performance of the algorithm has been observed by its application to some practical DAGs, and by comparing it with
other existing scheduling algorithms such as PETS, HPS, HCPT and GCA in terms of the schedule length and SpeedUp.
The comparison studies show that LCFT significantly outperforms PETS, HPS, HCPT and GCA in schedule length,
SpeedUp.
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Fig. 1. A example of DAG with 10 tasks.
E 1 AR gE(WL R A M 1Y)
Table 1. Computation Cost matrix( %) and average
computation cost(t*).
task a P, Py £
t, 14 16 9 13
t, 13 19 18 16.67
ty 11 13 19 14.33
i, 13 8 17 12.67
t. 12 13 10 11.67
ts 13 16 9 12.67
t, 7 15 i 11
tg 5 11 14 10
ty 18 12 20 16.67
t, 21 7 16 14.67
0 if k=1
CimGo = {S£+ Boe o otherwise @
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E 2 1% 19 Zt ejA30| ¥, ADRCt), CCT,)
rank(t,) 210 M 2k
Table 2. The ¥, ADRC,), CCT(t,) rank(t;) and priority
values for the tasks in Figl.
Level | Task | ¢¥ | 4brct) | corty) | rank(t;) | Priority
1 t, 13 0 97.01 | 110.01 1
t, | 16.67 | 18 | 62.34 | 97.01 1
t, | 14.33 | 12 | 62.34 | 88.67 2
2 t, | 12.67 9 62.34 | 84.01 5
t, | 11.67 | 11 | 62.34 | 85.01 4
t, | 12.67 | 14 | 58.67 | 85.34 3
t, 11 23 | 28.34 | 62.34 2
3 | 4 10 | 20.33 | 28.34 | 58.67 3
t, | 16.67 | 17.33 | 28.34 | 62.34 1
4 t, | 14.67 { 1367 | © 28.34 1

o B4 ADRC(t,) (Average Data Receive Cost)S
A (3)& o]&3toq Axtgr

ADRC(t, Ec /n 3)
AZNA ¢ WA o] AR FERH2ASGY F
Anlgojct. webd 4DRO(t) € B t7F FEEA
AZREH dHe|HE A2 W] H4F FAHE HFo
o wpAEte g g vlge] ¥ A H2AE 7HA
2 gE "HzadqA $dedE =A sl e

cC1(t,)(Critical Child Task)& 4]
Qlaisy

CcCT(t,)

@< ol&sted A

= Maz {rank(t,),rank(t,), ...,mnk(tj)}

Y
where, {t, ,ty -, t;} € succ(t;) , CCT(t,) =0

A7 suce(t,) = .9 ANEA3] AL n|st

o mAE iz e AAdYaavt g7l wie
CCT(t,)=09) & 2tA vk Baz 19 $HeAE

2437) A% $HA2 F5 rank(t) E 349 QRS

A2 4 G)% 2ol A9 Ak,
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//Level Sorting Phase

1. Level Sort the DAG(T,E)

2. k=|Levell //number of level
//Task Prioritizing Phase

3. While (k = 0)

4, For each tasks ¢, at each level Z, do

5 Compute t? , ADRC(t;) and CCTit,);

6 Compute rank(t,) =t* + ADRC(t,) + CCT(t,);
7. Construct a priority queue(Q) using rank(t,};
8 End For

9. k=k—1;

10. End While

//Processor Selection Phase
11. While there are unscheduling tasks in the @
12.

Select the highest priority task, ¢, from the @ for scheduling

13. For each processor p, in the processor set P do
14. Compute ect(t, , p,) value using the insertion-based scheduling policy
15. End for
16. Assign the task ¢; to the processor p, which minimizes the ect of task ¢,
17. End While

a8 20 HMekE LCFT ¢X2|F

Fig. 2. Proposed LCFT algorithm,

rank(t,) =t¥ + ADRC(t,) + CCT(¢,) (5)

. e X AL rank(t) F-E o]&shd
npAe gEre AAYoE AN 7 FEtelA
i SAEHE rank(t) fhol & H2A7 $AHE

A7t =4 E0 dE 89 29 1, B 19 2] ¥

Pz} At go] FoHE A4 @ L9 e vA

% B2 1 = A2t QleBR coTt)E 09

e A Ha B AME L 14679 % 7}

Ak, 383 ADRC(t,) = ((17+11+13)/3) = 1367 o

s A Hol $4EY FF rank() 9 #;e

(1467+1367+0) = 28348 7FNA €} oAy &AW L,

Fe g4 £,9 239 4 Bl239 ¢, 4DRCY,),

COT(t,), rank(t;) 2831 $AES e AXsld ¥

29 etk ghek shte] el rank(t,) gol 2

HaArt S8 g B =R E Agugo] 2 3

SAEAE BA 43T} dE B0l K 2944 g2z

7% 9% 2L rank(t,) 3 7HAT g2z 97 7RG

A go] &7 g $AEAT A Foh FH

o2 g2 SATHE {t,,t, by, b, ts, by by, by, 8, 1,

9 #& 7K.
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