
[Madhukar*, 4(7): July, 2017]  ISSN 2349-6193 

  Impact Factor: 2.805 

IJESMR 
International Journal OF Engineering Sciences & Management Research 

http: // © International Journal of Engineering Sciences & Management Research 

 [16] 

MULTI-OBJECTIVE WORKFLOW SCHEDULING IN AMAZON 
P. P. Madulkar*1 & Prof. A J Kadam2 
*1&2Department of Computer Engineering, All India Shri Shivaji Memorial Society’s,College Of 

Engineering Pune 

 

Keywords: Cloud Computing, Infrastructure As A Service, Multi-Objective Optimization, Evolutionary 

Algorithm, Workflow Scheduling. 

 

ABSTRACT 
In a Cloud show, clients are charged in light of their utilization of assets and the required Quality of Service 

(QoS) details. Despite the fact that there are many existing work process booking calculations in customary 

circulated or heterogeneous figuring situations, they experience issues in being specifically connected to the 

Cloud conditions since Cloud varies from conventional heterogeneous situations by its administration based 

asset overseeing technique and pay-per-utilize estimating procedures. In this paper, we highlight such 

challenges, and model the work process booking issue which streamlines both make traverse and cost as a 

Multi-target Optimization Problem (MOP) for the Cloud conditions. 

 

 

INTRODUCTION 
 

1. Background 

Framework as a Service (IaaS) is a standout amongst the most widely recognized Cloud benefit models, which 

furnishes clients with the capacities to arrangement or discharge pre-designed Virtual Machines (VMs) from a 

Cloud foundation. Utilizing the VMs, which are called occasions in IaaS, clients can access to practically 

boundless number of computational assets while surprisingly bringing down the Total Cost of Ownership (TCO) 

for registering errands. For the most part, these administrations are given under a Services Level Agreement 

(SLA) which characterizes the Quality of Services (QoS). From this point forward, the IaaS specialist 

organization can charge clients by their required QoS and the span of utilization. Work process is a typical 

model to portray logical applications, shaped by various undertakings and the control or information conditions 

between the assignments. There have been accords on advantages of utilizing Cloud to run work processes. 

Some Grid work process administration frameworks, similar to Pegasus and ASKALON, are beginning to 

bolster executing work processes on Cloud stages. Juveet found that Cloud is considerably simpler to set up and 

utilize, more unsurprising, fit for giving more uniform execution and bringing about less disappointment than 

Grid. Work process booking issue, which is known to be NP-finished, is to discover appropriate plans of doling 

out errands to processors or administrations in a multi-processor condition. There has been much work on the 

work process planning issue in heterogeneous registering situations. Heterogeneous Earliest-Finish-Time 

(HEFT) and Critical-Pathon-a-Processor (CPOP) are two best-known rundown based heuristics tending to the 

execution compelling work process planning issue, which are generally utilized as a part of prominent work 

process administration apparatuses. The rundown based heuristics plan undertakings to the known-best 

processors in the request of need lines. In spite of the fact that the traditional calculations mean to limit just 

complete time, late reviews start to consider both aggregate money related cost and execution make traverse 

since it is basic to lease computational assets from business frameworks, for example, Grid and Cloud these 

days. The multi-target planning calculations are characterized into QoS obliged calculations and QoS 

enhancement calculations. Practically speaking, most calculations require QoS limitations to change over this 

issue into a less complex single-target enhancement issue. Misfortune and GAIN are two spending plan 

compelled calculations, which begin from existing calendars and continue having a go at reassigning each 

errand to another processor until the cost coordinates or surpasses the financial plan. Financial plan compelled 

Heterogeneous Earliest Finish Time (BHEFT) is an expanded variation of HEFT, which considers the best 

spending reservations in every task. Late   reviews incorporate Heterogeneous Budget Constrained Scheduling 

(HBCS), which likewise begins from existing timetables and characterizes a Cost Coefficient to alter the 

proportion between accessible spending plan and the least expensive plausibility. Likewise, a work process 

execution arranging approach utilizing Multi-Objective Differential Evolution (MODE) is proposed in, to create 

tradeoff plans as indicated by two QoS prerequisites time and cost. Late reviews incorporate Multi-Objective 

Heterogeneous Earliest Finish Time (MOHEFT), a Pareto based rundown heuristic that broadens HEFT for 

booking work processes in Amazon EC2. 
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2. Motivation 

In vogue years, Cloud figuring has wind up surely understood and achieved adulthood ready to introducing the 

promising structures for site facilitating enormous scale applications. In a Cloud display, on-name for 

computational assets, e.g., systems, stockpiling and servers, might be assigned from a mutual asset pool with 

least oversee or interaction. The creators of this definition depict 3 benefit forms in distributed computing: 

framework as a supplier (iaas), that include it offerings as e. g. processing power and capacity; stage as a 

transporter (paas) that give engineer structures and programming as a bearer (saas), which incorporate 

programming program administrations which are gotten to by means of annet browser[1] [4]. With the 

assistance of these three administrations we utilize DAG [4]concept, a product demonstrate for depicting work 

process planning of work processes in framework permits mapping of duties on heterogeneous resources as 

indicated by a settled of procedural directions. Dynamism of assets stuck in an unfortunate situation in the 

meantime as settling on planning choices, in which assets can bomb essentially. Screw ups of advantages 

effectively affect general execution of work process application. Booking is the NP-extreme issue; such a 

variety of heuristic methodologies had been executed in the network work process [4]. One of the essential 

intentions of any network contraption is to meet buyer prerequisites in an instinctive way by methods for 

pondering several objectives or rule. Numerous particular measure can be contemplated in booking of confused 

work process [6]computational errands, for the most part include execution time of the task, estimation of the 

dare to keep running on an asset, usage of assets, unwavering quality, turnaround time and a lot of others. ho, et 

al [4] proposed the ordinal streamlining (oo) strategy for discrete-event issues with substantial arrangement 

space. At some point or another, they [5] exhibited that the oo strategy is intense to produce a smooth or 

imperfect system to most np-troublesome issues. 

 

RELATED WORK 
In the flow situation, numerous researchers/scientist are working for enhancing the correct use of cloud assets. 

This issue is like some different conditions like the network or dispersed. In the distributed computing 

condition, we can enhance QoS with the assistance of work process planning calculations. We concentrated 

different calculation, and some of them talked about here.  

 

1. Multi-Objective Approach for Energy-Aware Workflow Scheduling in Cloud Computing 

Environments [3] 

The primary reason for this paper is lessening the vitality utilization of distributed computing assets by 

considering the multi-destinations of the nature of services(QoS). In the proposed work creators utilize a half 

breed PSO calculation to enhance the planning execution (makespan, cost) and Dynamic Voltage and Frequency 

Scaling(DVFS) method to limit the vitality utilization. Investigation and reenactment of this approach done on 

two kind of work process to be specific neuro-science work process and protein comment work process. DVFS-

MODPSO give the better outcome in contrast with HEFT calculation [4] in the term of booking execution and 

furthermore ready to lessen the vitality utilization.  

 
2. A Multi-Objective Task Scheduling Algorithm for Heterogeneous Multi-Cloud Environment[5] 

In this paper, creators proposed the two-stage multi-target assignment booking (MOTS) calculation for the 

heterogeneous multi-cloud condition. They have considered different goals, for example, makespan time and 

execution cost. At the point when proposed calculation mimicked with engineered and benchmark informational 

index it gives 48-time units, as makespan, 65 cost units, and 96.88% normal cloud use. This test result is better 

when it contrasted and other two existing calculations in particular CMMS [6] and PBTS.  

 
3. Multi-Objective Tasks Scheduling Algorithm for Cloud Computing Throughput Optimization [7] 

In this calculation creator proposed multi-undertaking planning calculation that enhances the server farm 

execution without abusing SLA. The proposed calculation utilized non-ruling sorting calculation for explaining 

the multi-objective (Task Size, QoS esteem). Keeping up a rundown of VM as per MIPS in sliding request by 

cloud representative for choosing the VM one of them from a rundown. Refreshing of this rundown is done 

progressively after a settled time interim. At the point when this calculation contrasted and existing calculation, 

then it gives improve throughput.  
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4. A Multiple QoS Constrained Scheduling Strategy of Multiple Workflows for Cloud Computing 

[8] 

In this paper, MengXu et.al.present a different QoS compelled booking calculation for numerous work process 

which plan the various work process that can be begin whenever. They considered the four variables (QoS 

prerequisites, limit makespan cost and achievement rate) that significantly influence the makespan time and cost 

of work process. In this paper, creator gives the better arrangement that beforehand proposed work such cost 

based planning calculation presented by Jia Yu [9] in which connection between the work process not 

considered. In other paper where Ke Liu et al, [10] proposed for concentrated work process (different occasions 

of single work process). At the point when this calculation reproduced and analyze  with RANK_HYBD 

planning [11], then it gives enhanced achievement rate of the work process.  

 
5. Evolving Multi-Objective Strategies for Task Allocation of Scientific Workflows on Public 

Clouds[11] 

EMST designation of Scientific work process proposed by Claudia and Trent in 2012, that distribute the logical 

assignment on the general population cloud with single and numerous targets. As the single goal, it gives the 

comparable outcome with calculation molecule swarm streamlining for little work process yet when extensive 

work process taken then it enhances the result up to 80%, likewise with various destinations moreover. 

Calculation considers the work process runtime, correspondence overhead, and general execution taken a toll as 

parameters. EMST enhances the aggregate work process runtime, and in addition the aggregate execution cost 

of the work process when It conveyed on Amazon EC2 and S3.  

 

6. A Truthful Dynamic Workflow Scheduling Mechanism for Commercial Multi-Cloud 

Environments[12]  

In this paper, The creator proposed another polynomial multi-target planning for logical work process 

application in heterogeneous situations. This booking calculation gauges ideal outcome utilizing list planning 

heuristic with multi-target advancement [13]. The top objective of this paper is expanding the separation to 

limitation vector for the predominant arrangement. The new polynomial multi-target planning calculation is a 

piece of ASKALON [14] and cloud foundations and Grids.  

 

7. Multi-Objective Scheduling of many undertakings in cloud stages [15] 

In this paper, the creator proposed an advanced ordinal technique for multi-objective many errand planning that 

produces problematic or adequately great timetables for smooth multitask work processes on cloud stages. 

Creators drove recreation based improvement and develop the ordinal enhancement [16] [17] for cloud work 

process booking. They accomplished issue versatility on virtualized cloud stage that decrease half seeking time 

than Monte Carlo and Blind Pick techniques.  

 

8. Multi-Objective Workflow Scheduling: An Analysis of the Energy Efficiency and Makespan 

Trade-off [18] 

In this paper, creator reformulates the issue as a bi-target improvement through considering makespan and 

vitality as objectives. Creator demonstrate work process application as a direct non-cyclic chart/interconnected 

through control stream and information stream conditions and accepted equipment stage comprise of set 

heterogeneous assets. They considered multi-center CPU the same number of assets reflected by disregarding 

overhead and utilizing diverse centers in a similar CPU for processing the makespan [19], and considering just 

two unique levels of vitality utilization: sit still or completely stacked [18], [19]. The creator accomplished the 

outcome from 85% vitality utilization and 3.3% of makespan concessions.  

 

9. A Multi-Objective Approach for Workflow Scheduling in Heterogeneous Environments [20] 
In this paper, the creator proposed another polynomial multi-target booking calculation for logical work process. 

The calculation approaches an ideal arrangement utilizing a rundown booking heuristic joint with multi-target 

improvement hypothesis guiding two objectives: expanding the separation toward the requirement vector for 

prevailing arrangements and limiting it generally.  

 
10. Multi-objective QoS Optimization Based on Multiple Workflow Scheduling in Cloud 

Environment [21] 

In this paper, the creator assesses execution for various –different test cases with a different number of work 

processes and a substitute arrangement of QoS parameters by utilizing MQMCE booking [22]. The creator 

proposed framework utilized MQMCE calculation that fulfilled the various QOS, for example,  diminishing 



[Madhukar*, 4(7): July, 2017]  ISSN 2349-6193 

  Impact Factor: 2.805 

IJESMR 
International Journal OF Engineering Sciences & Management Research 

http: // © International Journal of Engineering Sciences & Management Research 

 [19] 

expense. MQMCE calculation used to lessen the cost, to diminish the time and increment the dependability and 

accessibility that outcomes superior to Round Robin Algorithm. 

 

PROPOSED SYSTEM ARCHITECTURE 
We highlight such difficulties, and model the workflow scheduling problem which optimizes both make span 

and cost as a Multi-objective Optimization Problem (MOP) for the Cloud environments. We propose an 

Evolutionary Multi-objective Optimization (EMO)-based algorithm to solve this workflow scheduling problem 

on an Infrastructure as a Service (IaaS) platform. Novel schemes for problem specific encoding and population 

initialization, fitness evaluation and genetic operators are proposed in this algorithm. Extensive experiments on 

real world workflows and randomly generated workflows show that the schedules produced by our evolutionary 

algorithm present more stability on most of the workflows with the instance-based IaaS computing and pricing 

models. The results also show that our algorithm can achieve significantly better solutions than existing state-of-

the-art QoS optimization scheduling algorithms in most cases. 

 

 
Fig 1. Proposed System Architecture 
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Flow of The System  

 
 

Fig.2. Proposed Flow of the system 

 
1) User Module 

First User Registration and Login then select virtual machine and workflow then use Genetic 

Algorithm and Calculate Total time execution and Cost. 

2) Scheduler Module 

This Module upload the workflow and display all user history. 

 

Algorithm Used  

 

1) Crossover Order:- 

 

1:  Procedure CROSSOVERORDER(A;B) 

2:  n   number of tasks 

3:  p   RandInt(0; n � 1) 

4:  orderaSubString(B; 0; p) 

5:  orderbSubString(A; 0; p) 

6:  for all T in A.orderdo 

7:  if T not in orderathen 

8:  append T to the end of ordera 

9:  end if 

10:  end for 

11:  for all T in B.orderdo 

12:  if T not in orderbthen 

13:  append T to the end of orderb 

14:  end if 

15:  end for 

    16:  end procedure 
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Description 

1) Step 1 to Step 2, Cross Over Order Number Of Tasks. 

2) Step 3, the operator randomly chooses a cut-off position, which splits each parent string into two substrings  

3) Step 4 to Step 5, After that, the two first substrings are swapped to be the offspring, and the second 

substrings are discarded. 

4) Step 6 to Step 15 Then, each parent order string is scanned from the beginning, with any task that has not 

occurred in the first substring being appended to the end of this offspring.  

5) Step 16, This operator will not cause any dependency conflict since the order of any two tasks should have 

already existed in at least one parent 

 

2) Mutate Order:- 

1:  procedure MUTATEORDER(X; pos) 

          2:  n<-number of tasks 

          3:  T<-X.order[pos] 

          4:  start; end<-pos 

          5:  while start >=0 ^ X.order[start]  pred(T) do 

          6:  start <-start- 1m 

          7:  end while 

          8:  while end < n ^ X.order[end] succ(T) do 

          9:  end  <-end + 1 

        10:  end while 

        11:  pos0   RandInt(start + 1; end -1) 

        12:  Move T to pos in X.order 

        13: end procedure 

     

Description 

1) Step 1 to Step 3, Gives the pseudo code of order mutation.  

2) Step 4 to Step 10, Starting from task T the operator searches for a substring in which each task is neither a 

predecessor nor a successor of T Then, 

3) Step 11 to Step 12, T is moved to a randomly chosen new position inside this substring. 

4) Step 13, On each direction, the search procedure starts from the position of T, and stops once the current 

task is either in pred(T) or in succ(T). 

 

A. Mathematical model 

A workflow is a DAG : 

W=(T,D) , 

Where ,T = {T0, T1,……,Tn} 

It is the set of task. 

D = {(Ti, Tj)|Ti, Tj  ∈ T} 

It  is the set of data dependencies. 

We define all the predecessors of task Ti as.. 

pred(Ti) = {Tj|(Tj,Ti) ∈ D} 

For a given W, T entry denotes an entry task satisfying 

pred(Tentry) = ∅ , 

T exit denotes an exit task satisfying 

∄Ti  ∈ T ∶ Texit  ∈ pred(Ti) 
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EXPERIMENTAL SET UP 

 
 

Result Table 

Cloud Id Execution Time Cost 

1 50 

2 40 

3 100 

4 30 

 

The graph represents the cloud id execution time and cost as per the selected workflow. Then many types of 

workflow here montage, cyber shake, in spiral etc. the workflow selected will be montage_25.xml file, 

montage_50.xml file, montage_100.xml file, montage_1000.xml file etc. then montage_25.xml file will be 

executed According to task execution each task will be executed on each cloud id and it will give cost after 

execution Time. 

 

CONCLUSION 
From the consideration of all the above points we conclude that to solve the multi-objective Cloud scheduling 

problem which minimizes both make span and cost simultaneously, we propose a novel encoding scheme which 

represents all the scheduling orders, task-instance assignments and instance specification choices. Based on this 

scheme, we also introduce a set of new genetic operators, the evaluation function and the population 

initialization scheme for this problem. We apply our designs to several popular EMO frameworks, and test the 

proposed algorithm on both the real-world workflows and two sets of randomly generated workflows. The 

extensive experiments are based on the actual pricing and resource parameters of Amazon EC2, and results have 

demonstrated that this algorithm is highly promising with potentially wide applicability. 
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