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Research.on Scientific Workflow Scheduling Based on
Budget Allocation in Cloud Environment

ZHANG lJiyan,ZHENG Hanyuan
(School ofiMathematics and Information Engineering,,Longyan University,Longyan, Fujian 364012, China)

[ Abstract] The scientific workflow deployment in the cloud environment'is_different from the traditional independent task
scheduling ,and the scheduling time and cost should be considered simultaneously. To address the problem, a scientific
workflow scheduling method based on budget allocation is proposed. The mapping between workflow tasks and virtual
machine resources is divided into two stages:budget allocation,and tesource provision and scheduling. In order to optimize
budget usage,a budget allocation algorithm based on fast-priority, called FFTD,and budget allocation algorithm based on
slow-priority ,called SFTD,are designed to achieve sub-allocation of budget among tasks. The task selection is performed
based on the descending order of the earliest completion time of the task,and the resources are allocated according to the
sub-budget of the single task when the virtual¢machine'is reusable, thereby ensuring smooth scheduling of the workflow
task. Five kinds of conventional types of sciéntific workflows are introduced to test the performance of the algorithm under
different types of workflow structures and different budget constraints. The results show that the FFTD algorithm has shorter
scheduling time and higher virtual machine resource utilization and satisfaction rate of budget constraints than the BDT-AI
algorithm in 72% ,88% and 84% experimental scenarios,and the overall performance is better.
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. Procedure DISTRIBUTIONBUDGET (3, T)

.S =task’ s estimated execution order

EFT(1) = (10)

.or each task te T do

. allocateLevel(t,1)

. initiateBudget(0,t)

. for each level 1 do

. T, =set of all tasks in level 1
.sort T, based on ascending EFT
.put(T,,S)

10. while 8 >0 do

11.t=S. poll

12. vmt = chosen VM type//FFTD or SFTD
13. allocateBudget(C,,, ,t)

14.p=p-C,,
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. procedure SCHEDULEQUEUETASKS(q)
. sort q by ascending EFT
. sb = spare budget
. while q is not empty do
.t=q. poll
.vm =null
. delayFlag = false
. if there are idle VMs then
. VM,,, =set of all idle VMs
10. VM, idle = set of vm e VM, thatthave t’ s input data

O 00 N O W R W N =

11. vin = vm € VM ;"" that canfinish t with minimum risk of
incurring a new billing period

12.if vm =null then

13. vm = vm € VM, that can finish t with minimum risk of
incurring a new billing period

14. else

15. vt = cheapest VM type

16. if t. budget < C,,, then

17. delayFlag = true

18. if delayFlag = false then

19. vmt = fastest VM type within t. budget

20. if there are faster VM type than vmt AND sb is

enough then
21. vt = leaseFasterVMT ()
22. vm = provisionVM ( vimt)
23. scheduleTask(t,vm)
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. procedure UPDATEBUDGET(T)

«t; =/completed task

I, #set ofite T that are children of t,

. B¢ =total sum of t. budget, where te T,
T, =set of unscheduled te (T -T,)

B, =total sum of t. budget, where te T,
. sb = spare budget

.if C! < (t,.budget +sb) then

.sb = (t,. budget +sb) - C! |

10. else

11.debt = C! —(t,.budget + sb)

12. B, = B.—debt

13. DISTRIBUTIONBUDGET(. ,T. )
14.if B, <0 then

15.B, =B, +B:
16. DISTRIBUTIONBUDGET( B, ,T,)
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