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A Two-Step Data Placement and Task Scheduling Strategy for Optimizing Scientific
Workflow Performance on Cloud Computing Platform
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Abstract  Scientific workflows in collaborative cloud environments are becoming more and more
popular. There is an urgent need to address the problem of large amount of data transfer across
geo-distributed data centers during workflow execution. By utilizing data dependencies, we pro-
pose a two-stage data placement strategy and a task scheduling strategy for efficient workflow ex-
ecution. With our strategy, the most related datasets can be placed into the same data center
based on the data dependence between them at workflow build-time; then the tasks are scheduled
to their most closely related data centers for execution and the newly-generated data sets are put
into the data center that has the most dependency with them at workflow runtime. The experi-
mental results show that the proposed strategy can significantly reduce the volume of data trans-
fer among different data centers, and hence improve the performance of running scientific work-

flows and cut down the cost of doing science on the clouds as well.
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BEEE K. Adjustment ()
BN 0B, 4 A 486, O e, =12, m

itk KT HAR AR WU Fldc,, i=1,2,++,m

1 Adju.\’tn'zml( )

2 Divide all datasets into NFD and FD

3 FOR (eachd,~FD) d,~DCk, k=1,2,""",m

4 F()R(e"i(‘hdH\H*D)mlculaled sd?mek;

5 FOR (each d,~NFD)

6 d=d,. depLGl“*’/u\f /3 Jied ARG PE B K I B afE e/
7 IF(d A’FD)

8 DC =d;.dc

9 IF (D( freespace>d,.size) d,—~DC;;

10 ELSEd; d de/)Lm/’ﬁm at;

11 i——; continue; /#*goto 9%/

12 ELSE IF (d,>NFD))

13 IF(d .del=null)

14 DC=d;. dc

15 IF (D( [freespace>d,. size) d HD(
16 EL ghd =d,. depLG/“—meU

17 i=; " continue; /#goto 9%/
18 ELSE

19 IF(d,. d¢=null), d,~DC;;

20 ELSE D(A gtiDam( (nieer( apacity();
21 while(DC,. freespace<<d,.size)

22 DC,=getDataC enter ByC apacity();
23 d—DC,;

24 ELSE PUSHdJ, toDC, . ; /*d,=null*/

25 END FOR

26 FOR(eachd,—DC,, )

27 1IFd,. d< 1= null) d—DC,;

28 ELSE D(, getData( enter ByCapacity();

29 while(DC,. freespace<<d.,. size)

DC,=getDataCenter ByCapacity();
30 d—DC,;
31 END FOR

32 FOR(each DC;, i=1,2,"-*,m) /5 & Wi} X% RDC,—dc */

33 FOR(each d,—DC,)
34 IF (d,. dc==dc,) Continue;
35 ELSE d,—dc;

36 ENDFOR
37 END FOR
38  END Adjustment()
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