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Input: W=(T,E), T= U?:l Ti, E={(Ti,Tj, Datay)|(T;Tj)€ T x T}, Ej=(T;,Tj,datay), H(the
set of the Meta-Heuristic algorithms: GA, PSO, CTDHH , HCHS), d is the user deadline
and c is user budget for w.

Output: The most optimal solution for cost optimization of w

1: Create initial population // initial population make with Heuristic algorithms
(IC- PCPD and IC-Loss)

2: o < TimeOfFS (w) // ais the time of Fastest Schedule of w

3: foreach an n€{l,..m} do //select m Meta-Heuristic algorithm from
initializing

4. an « O;

5: end for

6: foreach a, n€{l,.m} do //compute results for each Meta-Heuristic
algorithm

7: fori<1to 5do // compute the algorithms for different deadline
factors

8: insert an(w,c,d) into an

9: o o¥i

10:  end for

11:end for

12:for 1to 5 do

13: Run h with initial populationa, n € {1,...m} Vh €H

14:end for

15: compute DHHA (w)
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Abstract

Cloud computing is emerging with growing popularity in workflow scheduling,
especially for scientific workflow. With the emergence cloud computing, can benefit
from virtually unlimited resources with minimal hardware investment. Scheduling the
submitted Scientific Workflow Application (SWFA) tasks to the available
computational resources while optimizing the cost of executing the SWFA is one of
the most challenging processes of Workflow Management System (WfMS) in a cloud
computing environment. Several cost optimization approaches have been proposed to
improve the economic aspect of SWFS in cloud computing. The main goal of the thesis
is to present a new M-dimension hybrid algorithm, which uses a meta-heuristic
algorithm such as Completion Time Driven Hyper-Heuristic (CTDHH), Hybrid Cost-
effective Hybrid-Scheduling (HCHS), particle swarm optimization (PSO) and genetic
algorithm (GA) and with using heuristic algorithms such as the IC-PCPD2 and IC-
Loss algorithms. At the end, our proposed algorithm is compared with the basic
algorithm in terms of runtime and cost, and the results show improved results. The
proposed algorithm is more stable for scheduling cloud workflows and seems more

likely to generate acceptable scheduling.

Keywords: Workflow, Cloud computing, Scheduling, Cost optimization, Meta-

Heuristic and Heuristic.
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