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Fig.1 A workflow example represented with DAG
1 1
Table 1 Service instances for different nodes of the workflow example in Fig. 1
E, m, E, m,
1 {(00)} 1 10 {(200 15) (150 18) (120 25) (100 30)} 4
2 {(116) (88 (610)} 3 11 {(80 6) (50 10) } 2
3 {(12 4) (105) } 2 12 {(18 9)} 1
4 {(56)} 1 13 {(50 20) (40 25) } 2
5 {(152) (10 4)} 2 14 {(150 15) (120 20) (80 30) } 3
6 {(201) (102) (53)} 3 15 {(60 10) (50 13) } 2
7 {(30 10) (25 15) } 2 16 {(30 15) (25 20) (20 30)} 3
8 {(30 3) (206) (109) (5 10)} 4 17 {(00)} 1
9 {(18 5) (14 8) (10 12) (8 16) (6 18)} 5
min z 2 xic, 1<isn 1<s<m, (1
i J
s. t. 2 x,=1 1<i<n (2)
i=1
LD w LSS, Isusisvsn (3)
s=1
/=0 (4)
f;LsTO (5)
x, ={0 1} 1<i<sn 1<s<m, (6)
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Fig.3 Experimental results according to different deadlines and nodes
3 DBL.DTL.SL MCP
. SL MCP DTL DBL .
M ; M . M
1.3 SL MCP.DTL.DBL 12. 7% 6. 1% 5. 7%, M 4
SL MCP.DTL.DBL 54.2% 35. 7% 28.9%.
2 TD . {60 70 80 90 100} 5
M 3 . 2 N 2
2 TD.SL 8%. SL
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Table 2 Cost and running time of TD SL under different deadline and nodes

/ms

Iy, /% L,/ %

D SL TD SL
60 3619 3593 0.72 338 312 7.69
70 4230 4186 1.04 605 563 6.92
80 5164 5077 1.68 904 826 8.32
90 5203 5142 1.69 1275 1169 8.30
100 6012 5967 0.75 1553 1416 8. 80
4 846 4793 1. 18 935 857 8.00

4
DAG
( ) . DTL.DBL

TD 2
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Segment Level Based Heuristic for Workflow
Cost-time Optimization in Grids

LONG Hao' > DI Rui-hua' LIANG Yi'

(1. College of Computer Science Beijing University of Technology Beijing 100124  China;
2. College of Software Jiangxi Normal University Nanchang 330022 China)

Abstract: Workflow scheduling with the objective of time-cost optimization is a fundamental problem in grids and
generally the problem is NP-hard. In this paper a novel heuristics called SL ( Segment Level) for workflows
represented by DAG ( Directed Acyclic Graph) is proposed. Considering the parallel and synchronization
properties the workflow application is divided into segments and the workflow deadline is transformed into the
time intervals and appointed to different segments. The floating time is prorated to each segment to enlarge cost—
time duration and a dynamic programming method is implemented to optimize cost for each segment. By
comparing SL with MCP ( Minimum Critical Path) DTL( Deadline Top Level) DBL( Deadline Bottom Level)

the heuristics” efficiency is verified by experimental results.

Key words: grid workflow; directed acrylic graph; heuristics; segment level



