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Cloud workflow scheduling strategy in DAG partition model

Xue Fan
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Abstract: For optimizing the economical cost and scheduling efficiency of cloud workflow scheduling, this paper proposed a
workflow scheduling algorithm PBWS based on DAG ( directed acyclic graph) partition. With the goal of optimizing synchro-
nously the workflow scheduling efficiency and cost, this algorithm divided the scheduling solution into three stages: DAG parti-
tion of the workflow structure, partition structure adjustment and resource allocation. DAG partition of the workflow structure
was to get the initial tasks partition graph when guaranteeing the execution order-dependency between tasks. The partition struc-
ture adjustment was to re-allocate tasks in different partitions with a goal of reducing execution makespan. The resource alloca-
tion was to determine the most cost-efficient matches between tasks and resources ensuring the minimization of the total idle
time of resource. This paper constructed some simulation experiments for algorithms by the five types of scientific workflow
DAG model. The experimental results show PBWS algorithm can greatly reduce the execution cost of workflow in terms of cost
by a little of overhead on execution makespan and realize the synchronous optimization of the scheduling efficiency and the

scheduling cost, whose overall performance performs better than the same type of algorithms.
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1 procedure partitioning( G,I( CP) )
input: G =(V,E) ,[(CP).
output: P = (p, ,py,=**).
u( collection of partitions)

2

3

4

5 N<«—order tasks based on level
6 while N is not empty do

7

8

P~

while [(P") <I(CP) do
9 add first task in N to P’
10 remove the task from N
11 end while
12 if [(P") >I(CP) then
13 undo last step
14 end if
15 add P’ to P
16 end while
17 return P

18 end procedure
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1 procedure reallocation( (G',P,B,R) )

2 input;G' = (V',E") , P partitions,

3 B,R=R,,--- R, resources.

4 C«—group P based on successor partition 1D
5 "\ each group C; has one or more partitions
6 order C based on the depandancy between the tasks
7 NG ,C;(i<j),C; depends on C; data

8 for each C; e C do

9 for each P; e C; do

10 he—C(e, +cp;) /ey

11 call AssignResource(h,P;,R)

12 for each v; € P; do

13 call UpdateESTEFT (v; ,h,G")

14 end for

15 end for

16 end for

17 for each v; € V do
18 AST(v;) «Bx (UB; -LB;) +LB,

19 AFT(v;) «AST(v;) +w;

20 end for

21 end procudure
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