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Abstract 
 
In scientific computing operations, the concept of workflow scheduling 

optimization is the most difficult task that requires no compromise in the 

quality of service as defined by the user while workflow execution cost and 

workflows are to be minimized by keeping in the mind the QoS requirements 

of the user such as project executional cost and project deadline and 

improving the simulation performance of energy parameters. Various cost 

optimization techniques have been suggested to make the economic aspect of 

SWFS better in the environment of cloud computing. Initial objective of the 

paper is its wide-ranging literature review that centers around approaches for 

supporting cost improvement with regards to SWFS in cloud and grid 

computing. Additionally, give significant guidance and examination to 

comprehend the SWFS cost optimization approaches. This second objective 

of this paper is to study problems linked with cost optimization in SWFS by 

broadly reviewing currently available SWFS methods both in grid and cloud 

computing and give viewpoints on parameters and cost optimization of 

SWFS. Paper additionally gives an examination of cost parameters that are 

dependent on different scheduling stages. Furthermore, each plan is 

represented and a total contrast of them is introduced to focus on their 

objectives, properties and short comes. At last, the final comments and future 

research guidelines are given. 
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1 Introduction 
 

The technology of cloud computing is an innovation that helps in 

utilizing the web and focal remotely build servers to offer versatile types of 

assistance for its clients [3]. It utilizes a lot of distributed assets of 

heterogeneous form to convey innumerable various services to its clients 

with distinguishing QoS prerequisites. Go Grid, Amazon EC2, Google App 

Engine, Microsoft Azure, and Aneka are a portion of the projecting cloud 

computing stages [21]. In general, clouds are usually grouped as private, 

public, hybrid clouds along with the cloud confederation (. An open or public 

cloud is obtained via any subscriber, however private clouds and their 

foundation are possessed and gotten to by certain associations. The hybrid 

clouds [17] manage assets/resources from both private and public clouds 

Additionally, [18] because of the accessibility problem of individual clouds, 

a development towards multi-clouds has risen. which centers around the 

organization of various clouds [6]. Additionally, [5] the cloud-based services 

are classified as infrastructure (IaaS), platform (PaaS), software (SaaS) 

suppliers. PaaS supplier represents access to necessary components across 

the web to create applications. IaaS give frameworks assets, for example, 

such as networks, storage, processing, and so on. Likewise, SaaS supplier 

leases enterprise software as an assistance to clients.. The mechanism of 

virtualization is considered as an important empowering advancements of 

cloud computing which permits various VMs to live on a solitary physical 

machine. VM (compete with a specific PC framework and executes the client 

issued tasks. By utilizing the launch of the VMs, clients can convey the 

claims (or applications) on resources with different cost and execution levels 

[9]. The process [7, 5] of workflow scheduling is one of the noticeable issues 

in the CC which attempts to outline work process assignments to the VMs 

dependent on various necessities either functional or non-functional [4,3]. 

The basic goal [15] of the techniques based on workflow scheduling is to 

limit the make span by the best possible tasks’ allocation to the virtual assets. 

For instance, a a scheduling plan may attempt to help the guaranteed SLAs, 

the client determined cost constraints and specified deadlines. Likewise, the 

solutions of scheduling may consider factors, for example, load balancing, 

resource use, accessibility of the cloud services and resources in the 

scheduling-based decisions [5]. This paper represents a total investigation of  
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the various workflow scheduling schemes planned for CC in the writing 

works. For this reason, it initially lights up the objectives and types of 

scheduling and afterward classifies the proposed plans or schemes dependent 

on the algorithm utilized in every scheme of workflow scheduling. Likewise, 

objectives, limits, and the properties’ of WS plans are deeply surveyed and a 

total examination of them is introduced. 

 

1.1  Workflow Scheduling  

As per work process coalition [2], Workflow [5] is anxious about the 

automated strategies where the tasks or information are accepted between 

members as per a characterized set of rules to contribute or accomplish to, an 

in general business objective. This meaning of work process is business 

arranged and it is not essential to be the equivalent for cloud. At this time, on 

account of cloud workflow process, the procedure does not require business 

procedure however a straightforward procedure can be isolated into a few 

undertakings. The process of workflow has a few assignments and dealing 

with the general work process is viewed as an intricate issue. Henceforth to 

effectively oversee work process a portion of the significant tasks identified 

with work process should be measured, workflow scheduling (WS) is 

considered as one such operation. It represents a component based on 

Workflow Management and can have a noteworthy effect on the execution of 

work process. An algorithm of scheduling represents a NP-hard issue [2]. 

Accordingly, comprehensive methodologies are not ideal for structuring 

scheduling algorithms. Here the process of WS is considered. The workflow 

process also needs scheduling and this is viewed complex than a standard 

algorithm based on scheduling. The workflow scheduling has a few 

procedures associated with it. The mechanism of scheduling is usually 

isolated into two sections: First one represents a task-based scheduling and 

the second one goes for resource mapping and undertakings. Both of these 

are viewed as a part of scheduling. In the initial segment all the assignments 

(or tasks) are measured and they are planned by the time. A few parameters, 

for example, burst time, arrival time, and time of completion are generally 

considered. A portion of the algorithms of these sorts are First Come First 

Serve, Round Robin Scheduling and so forth. The second section comprises 

of the tasks and the resources are collectively mapped. The point of 

proficiently mapping the tasks and the resources is to decrease the all-out 

expense of work process execution. 
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1.2  Workflow-as-a-Service in Cloud 

1.2.1 Separating Roles for Workflow Management and 
Virtual Machine 

The process of workflow constitutes many figuring stages that 

necessitate to run with outsider (third-party) packages, which welcomes 

difficulties in managing VMs. The cloud-based workflows run on VM or 

VMIs that are launched from appropriate VMs. One can have numerous free 

VMIs from a single VM. For instance, SM work processes incorporates two 

undertakings calling Matlab or Octave programming packages and a third 

assignment invoking Fluent Computational fluid dynamics (CFD) package. 

To implement such a workflow on one of the VMI, one can also introduce 

every required package throughout workflow-based execution on VMI or it 

can have at least a single VMs prepared to be sent with pre introduced 

package(s). The packages, e.g., Octave and Matlab, may have variable disk 

space and memory prerequisites. On the off chance that we introduce all the 

packages required for a workflow process in a single VMI during or before 

runtime, the VMI could turn out to be large and need a great deal of 

resources. For example, a single package wants a disk space of 10 GB at 

least and along with 1 GB of memory, and other requirements of 500 MB 

memory and 20 GB disk[20] [22][23]. For having VMI with the two 

packages, one requires at least 1 GB memory and 30 GB disk. This approach 

likewise causes VM-based execution troubles in the cloud. If there are 

numerous workflow processes with diverse outcast package fundamentals. It 

is similarly hard to manage VM if one possesses a VM per-workflow in light 

of the fact that the number of VMs develop together with the workflow 

process. In addition, VM and the Workflows are definitely coupled in the 

methodology since the creation of VM depends on the workflow processes. 

                            

               
 

Figure 1: Self-governing role task for the workflow management and VM [6] 

Frequently the administrator of VM and the composer of the workflow 

process won't be a similar individual, consequently it is well thought if these  
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two jobs are inexactly coupled and work progressively free, as appeared in 

Figure.1. Preferably, VM head doesn't have to recognize the current and 

future operational process demands. He only formulates VMs dependent on 

regularly utilized packages in the area and makes them available for network. 

For the composer of workflow process, he regularly works with application 

clients and plans workflow processes as indicated by their necessities. Thusly 

his primary occupation ought to communicate the logic of workflows, not 

when and where every work process assignment should run. Every composed 

workflow process is distributed as an assistance in terms of service.  

1.2.2 Services in WFaaS 

WFaaS design is appeared in Figure. 2. By succeeding a service-oriented 

architecture method, all parts in our design are REST services, clarified 

underneath.  
1. Cloud storage service: It is an adaptable excess stockpiling service 

available in many present cloud conditions, for example, OpenStack Object 

Storage (Swift) 3 or Amazon S32.  
2. Workflow schedule service: It plans tasks and workflows in the 

workflow processes to appropriate VMIs. Since the entire architecture calls 

for persistent client work process demands, this administration must have the 

option to plan tasks/workflows autonomously without the information on 

future work process demands.  
3. Workflow request management service: It acknowledges client 

requests to run a specific workflow process alongside input information. 

Such a service bolsters asynchronous demands so that clients can submit 

newly build demands without waiting for the competition of current ones.  
4. VM management service: It is a versatile virtual computing service 

likewise found in many cloud situations, for example, OpenStack Compute 

(Nova) or Amazon EC24 5. We will utilize it to oversee VMIs and VMs to 

execute workflow processes. 

  

 
Figure 2: WFaaS Architecture [5] 
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Following the separation-of-concerns and modularity guideline, one can 

treat workflow management and VM management independently in the 

proposed design. To retain every VM as basic, one can limit accessible 

packages for every VM. The composer of workflow shouldn't know about 

accessible VM data. While creating another work process, he just indicates 

the package-based data for each assignment. During the time of execution, 

workflow process helps in scheduling correct VM for each undertaking and 

further schedule VMI for various tasks. It helps in making the architecture 

simple to stretch out for new workflows and VMs. 

 

1.3  Challenges to Workflow Scheduling in Cloud Environment 

 There are number of challenges faced by workflow scheduling: 
1. Quality of Service: Worse scheduling decisions is the main cause of 

poor QoS. As results, it will lead to long waiting and execution time of tasks, 

reduced throughput, and inefficient resource utilization. 
2. Complex Integrated Architecture: Workflow management system 

(WMS) mainly is based on workflow DAG used to perform such 

comprehensive scientific applications based on large scale experiments and is 

utilized to define, execute, and manage wide-ranging distributed data 

represented as workflow applications. 
3. Load balancing: The optimal utilization of cloud resources demands 

uniform load must by distributed among different virtual machines so that 

they should not suffer from underutilization and overutilization situations. 

4. Extensive data management: Scientific workflow relates to 

computation tasks of scientific application which involves analytical steps of 

large-scale data analysis and mining, accessing and querying database, 

mathematical processing and other computationally intensive applications 

[8].  

5. Uncertainty: It relates to the uncertainty about knowledge of 

parameters like number of computing resources available with their speed 

and capability, the bandwidth variations, availability of resources requires 

service providers as well as service users to be more concerned for ensuring 

minimum Quality of Service (QoS).  
 

1.4 Metrics and Algorithms  

Following algorithms of workflow scheduling are presently widespread 

in clouds mechanics and such type of algorithms are concise in Table1. The 

current algorithms based on workflow scheduling reflect numerous 

constraints like cost, makespan, time, scalability, speed, resource utilization, 

success rate of scheduling, throughput, and so on. 
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                            Table 1: Review on algorithms based on workflow scheduling 

 

Algorithm Description Tool/Methods Parameters 
Scheduling use 

GA and PSO 

for hybrid 

approach [9] 

Cross breed GA-PSO 

approach plans to 

diminish the expense 

and makespan and 

evens out the heap of 

the dependent errands 

over the heterogonous 

sort of assets in the 

earth of distributed 

computing.  

WorkflowSim Number of tasks, 

Task Lengths, 

Number of 

resources, 

Resources speed, 

Bandwidth 

Scheduling 

optimize by 

Bat approach 

[2] 

It raises new troubles to 

capably disseminate 

assets for the utilization 

of work processes and 

besides to meet the 

customer's QoS 

necessities.  

Binary Bat 

Algorithm 

Cost, 

Time 

Budget and 

deadline using 

optimize 

approach 

[11] 

In this approach using 

budget and deadline 

using optimize the 

virtual machine 

Java 

environment 

Cost, 

Time 

Costaware 

security 

approach [6] 

Here, bat calculation 

with the assistance of 

paired bat calculation is 

utilized for planning 

work process in a cloud.  

CloudSim Dimension of 

particles, cost, 

and the range of 

particles 

Execution or 

computation 

time base [4] 

Its execution aware 

optimization approach 

using workflow. 

Default 

MinMin and 

GAHEFT (GA 

with HEFT 

initialization) 

Machine 

characteristics, 

workload, data 

size, 

Max-min 

approach [3] 

DBD-CTO work 

process planning 

calculation that limits 

the cost of execution 

while meeting time 

period for conveying 

results and dissect the 

conduct of the 

calculation.  

FCFS, Cyber 

Shake, Sipht 

and Max-Min 

Computation 

time 
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2 Related works 

2.1 Examining Workflow Scheduling Schemes  
 

Frequently in these planned schemes, workflow is usually determined by 

a weighed DAG or only DAG i.e. Directed Acyclic Graph, where every 

computing task     is demonstrated via vertex. Likewise, every datum or 

control reliance among tasks     is shown by a weighed coordinating edge 

which might be figured utilizing various factors in each of the scheduling 

plan [17].  
 

2.1.1 Metaheuristic-Based Scheduling 
 

The schemes based on metaheuristic scheduling in order to produce 

optimal schedules may employ various algorithms, for example, SA, PSO, 

ACO, etc [1]. 
 

2.1.1.1 ACO-Based Workflow Scheduling 
 

The probability of ant’s picking the route relies upon the concentration of 

pheromone upon that way. If the concentration of pheromone is high, then 

there will be high probability of that way/selection. An optimal / ideal way 

can be observed by using the positive feedback strategy [6]. ACO algorithm 

is utilized by: 

Bin Xiang et al. in [4] that suggests a novel WS algorithm namely, 

Greedy-Ant to limit / minimalize the total execution time in regard to an 

application surviving in heterogeneous situations. Exploratory outcomes 

show that Greedy-Ant beats the best in class up to 18% in the speedup 

metric.  

Singh et al. in [3] upgrades the cost of execution of those workflow 

process tasks whose sub-deadlines are lost at the private cloud and moved to 

the public (open) cloud to finish the executional performance inside the time 

allotted by the sub-deadlines.  
 

2.1.1.2 SA-based Workflow Scheduling 
 

SA or Simulated annealing [3] is an arbitrary searching strategy for the 

problems related to global optimization that can deal with localized optimal 

issues. In the process of annealing it mirrors the process of metals 

recrystallization. The SA is utilized by: 
 

 

 

 



                                                                                                                  
 

 

 

 

 

 

 

 

Optimization of Resource Aware Task-Scheduling Approaches in Cloud Computing 

1085 

 

 

In [2] that proposes a multi-objective algorithm based on optimization 

joining SA algorithm with GA algorithm relating to reliability and makespan 

quality. Trial investigation shows that the algorithm in taking care of the 

issue of premature convergence and questionable result are superior to GA.  

In [6] employ SA to limit the WF cost under time-based constrains and 

burden adjusting the resources. The researcher’s study both the cost-time of 

the task-based execution and cost-time of the data-based transmission 

amongst various tasks. This plan initially introduces the objective function 

and the solution space. The estimation of the objective function is equivalent 

to the time-cost in total.  
 

2.1.1.3 GA-Based Workflow Scheduling 
 

GA is frequently seen as optimization-based function, and it is associated 

with wide scope of issues, for example, Data Mining, Image Processing, 

Pattern-based Recognition, among other issues.  

In [4] suggest a cost-effective (meta-heuristic) GA that limits the 

executional workflow cost complying with the time constraint or deadlines in 

the cloud computing environment. The proposed methodology considers all 

the basic attributes of the cloud along with variation and acquisition delay 

based on performance of VM.  

In [2] utilized a novel GA known as chaos-GA to take care of the 

scheduling issue considering both deadline and client's budget.  
 

2.1.1.4 CSO-based workflow scheduling 
 

  CSO known Cat Swarm Optimization has been presented in 2007 by 

Tsai and Chu and they worked in tracing and seeking mode. In case of 

seeking mode, the cats don't move and remain in a specific location and 

sense for the subsequent best move, however in trace mode, they move to 

their subsequent location with some speed which shows how cats pursue 

their objective [48].  

In [8] introduced a short writing audit of the CSO. After this the 

analysts provide a detail description of common basic CSO algorithm 

iterative procedure and its computational phases. At last, CSO algorithm-

based pseudo code is additionally introduced to show the usage of this 

optimized procedure.  
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2.1.1.5 PSO Algorithm 
 

PSO represents a computational strategy that enhances an issue by 

iteratively attempting to advance a candidate solution as to a given quality 

base measure.  

In [11] broadened the recently proposed heuristic, specifically, BPSO 

(Bi-Objective Priority based PSO) algorithm for scheduling workflow 

applications to the cloud assets that limits the cost of execution while 

complying with the budget constraint and deadline limitation for conveying 

the outcome. 

  

(a) Standard PSO 
 

In [4] suggested an improved version of PSO in cloud resources to 

schedule applications. The IPSO is utilized to limit the total expense of 

placing the tasks on accessible resources.  
 

(b) Modified PSO 
 

In [9] suggested a versatile PSO algorithm to upgrade QoS guided 

scheduling of tasks for CC. This mechanism of scheduling focuses on a 

trade-off between finish time and the cost. 

In [5] offers a new algorithm (hybrid), known as CR-AC, consolidating 

both the CRO i.e. chemical reaction optimization and i.ACO (ant colony 

optimization) algorithms to tackle the workflow process issue. The algorithm 

i.e. proposed is executed in the CloudSim toolbox and assessed by utilizing 

Amazon EC2 evaluating model and real-time applications.  
 

(C) Discrete PSO 
 

In [4] introduced the clinical science applications that are mapped to the 

IaaS resources dependent on the charging plan and the charging granularity 

of the cloud resources. The suggested approach is assessed on Epigenomic 

clinical workflow process application.  

In [8] introduced a novel discrete DPSO dependent on the pbDPSO 

(particle’s best position) and gbDPSO (global best position) is received to 

locate the universal optimal solution for higher measurements. This epic 

DPSO produces improved schedule with least calculation time contrasted 

with FCFS (First Come First Serve) and EDF i.e. (Earliest Deadline First) 

algorithms which equivalently decreases vitality.  
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(d) Hybrid PSO 
 

  In [22] present a novel hybrid heuristic algorithm dependent on 

gravitation search algorithms and PSO. The proposed algorithm, additionally 

the transfer cost and the cost, considers deadlines-based restrictions.  

In [27] propose a hybrid PSO for cloud-based scheduling. This hybrid 

PSO accomplishes well contrasted with Minimum Execution time (MET) 

and Max-Min Scheduling (MMS). 
 

 

(e) Bi-Criteria PSO 
 

It is suggested in [5] to decrease the cost and execution time underneath 

the budget and deadline constraints. Every task of the workflow process is 

allotted with priority utilizing base level, and these priorities are utilized to 

instate the PSO. Every particle has fitness values demonstrating their 

velocities and performances that direct the particle’s flight.  
 

(f) Set-based PSO 
 

In [7], propose a set-based PSO (S-PSO), the process of workflow 

scheduling that limits both the makespan and expense builds the reliable 

quality by tending to the QoS limitations. In this planned scheme, allotment 

of the service cases is measured as the determination issue from a lot of 

service instances. In the S-PSO, the set-based portrayal scheme is proper for 

the cloud WFS issue.  
 

2.1.2 Heuristic Workflow Scheduling 
 

The algorithms based on heuristic method [40] are subjected to the issue 

and they attempt to discover the solutions by employing problem-based 

features in a broad manner.  

In [14] look at the current algorithms based on heuristic task scheduling. 

In the first place, the ideas of scheduling, the layer of CC, particularly the 

concept of scheduling in the PaaS and SaaS layer, as far as possible for 

improving the QoS, assessment strategies for algorithms and applied 

apparatuses for assessing the ideas and real-world experimental trial 

techniques were talked about.  
 

 

 



                                                                                                                  
 

 

 

 

 

 

 

 

1088 R. Krishan et al 
  

 

In [21] presents a new HS algorithm, known as HHSA i.e. hyper-

heuristic scheduling algorithm, to discover better planning answers for CC 

frameworks. To assess the performance of the suggested technique, this 

investigation contrasts the suggested strategy and a few cutting-edge 

algorithms of scheduling, by having every one of them executed on Hadoop 

(a genuine framework) and CloudSim (a test system i.e. simulator). 
 

 

2.1.2.1 Heterogeneous Earliest Finish Time Scheduling 
 

In [4] centers around the issue WF scheduling onto a set consisting of 

heterogeneous resource with a stochastic model of task-based execution time 

along with correspondence times. The outcomes show that the suggested  

methodology essentially beats its deterministic partner and the additional 

overhead presented is controllable yet additionally adequate.  

In [5] proposes a WFS algorithm dependent on cuckoo-search (CS) for 

discovering a schedule for WF tasks. Here, there is addition of tasks to 

performance-based list subsequently prioritizing them as indicated by the 

length of dependencies and execution. CS algorithm is adjusted to locate an 

ideal mapping of WF tasks on cloud-based resources.  
 

2.1.2.2 Dead line and budget-based Cost and Time optimization 
 

In [24] tries to decrease the execution time and cost and addresses the 

client characterized budget and deadline requirements. This plan orders the 

WF tasks as simple tasks and synchronization tasks; the synchronising tasks 

involves a task having more than a single child or parent task. 

  
2.1.2.3 Iterative Ordinal Optimization-Based 

 

In [16], the researchers suggest a simulation-based method for 

scheduling scientific WFs on to flexible clouds. The scheduling of multi-task 

based WFs in virtual groups represents a NP-hard issue. Extreme simulations 

in long stretches of time might be expected to deliver optimal schedule 

utilizing simulation based on Monte Carlo method.  
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2.1.2.4 Priority Impact Scheduling Algorithm 
 

PISA is recommended by [8] which thinks about reasonableness and may 

possibly schedule numerous WFs in view of fact by considering the tasks and 

priority weights. This algorithm can expand the success rate of scheduling 

fundamentally and it considers the priority of the client and broadens the 

current FIFO-algorithm. This plan characterizes the significance as task 

weight and workflow priority. 
 

 

2.1.2.5 Time and Cost Optimization 
 

  In [10], the authors recommended a TCHC algorithm for decreasing the 

time and cost of execution in relation to multiple WF scheduling. The clients 

these days would prefer to get stuck when the essential own cloud suppliers 

to schedule or execute the different WFs 
 

2.1.2.6 Multiple QoS Constrained 
 

In [1] the authors present a MQMW i.e. Multiple QoS Constrained 

Scheduling Strategy of Multi-Workflows to talk about this issue. The system 

may schedule multiple WFs which are begun whenever and the QoS 

necessities are considered. Investigation shows that the proposed 

methodology can expand the scheduling success rate fundamentally.  
 

2.1.2.7 Deadline Constrained 
 

In [12] the authors adjust the PCP algorithm for the Cloud condition and 

recommend two WF scheduling algorithms: a one-stage algorithm which is 

known as IC-PCP i.e. IaaS Cloud Partial Critical Paths, and a two-stage 

algorithm which is known as IC-PCPD2 i.e. IaaS Cloud Partial Critical Paths 

with Deadline Distribution. Both the algos possess polynomial time base 

complexity which usually makes them reasonable alternatives for scheduling 

huge WFs. The simulation base results display that the two calculations have 

a promising presentation, by IC-PCP performing better than the IC-PCPD2 

much of the time. 
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2.1.2.8 QoS-Based 
 

  In [19] suggested a complete QDA scheduling & modelling algorithm for 

example intensively build WF task scheduling for cloud, which thinks about 

client-based experience into consideration. The specialists propose a complex 

WF scheduling method utilizing dynamic programming that centers around 

how to choose a worldwide optimal way for WF scheduling dependent on 

QoS, and tending to address the restricting issue. 
 

2.1.2.9 Hybrid Cloud Optimized Cost 
 

  In [5] presented HCOC algorithm. It is an algorithm to accelerate the 

performance of WFS complying with required execution time, yet in addition 

diminishing costs when contrasted with the greedy methodology.  

In [13] have built up an algorithm-based level-based scheduling which 

implements task on level basis and it utilizes the idea of sub-deadline which 

is useful in discovering finest resources on open (private) cloud for cost 

sparing and furthermore finishes WF execution in deadlines. Execution 

examination and the comparative analysis of the suggested algorithm with 

min-min method is likewise introduced.  
 

2.1.2.10 Resource Efficient scheduling 
 

In [25] talk about the issue of resource-efficient WFS. To such an end, 

the analysts presents the MER (Maximum Effective Reduction) algorithm, an 

asset or resource proficiency arrangement that optimizes the resource 

utilization of a WF plan produced by a specific scheduling algorithm. MER 

exchanges the min makespan increment for the maximal asset use decrease 

by combining tasks with manipulation of resource-based inefficiency in the 

first WF schedule.  
 

2.1.2.11 Compromised-Time-Cost  
 

In [3] offered a system known as CTC (Compromised-Time-Cost) in 

[76] which ropes cost-constrained and instance-intensive workflow processes 

by negotiating the execution cost and time with the client input. The 

proposed algorithm offers a graphical structure of relationship based on cost 

and time for the clients to pick a satisfactory trade off formerly the following 

round of scheduling commences.  
 

 

 



                                                                                                                  
 

 

 

 

 

 

 

Optimization of Resource Aware Task-Scheduling Approaches in Cloud Computing 

1091 

 

 

2.1.2.12 Meeting Deadlines of Scientific Workflows 
 

In [24] suggested a versatile penalty function for strict constraints as 

contrasted with other GAs. In addition, the convolution methodology is 

utilized to alter mutation and crossover likelihood, which can avoid the 

prematurity and quicken the mechanism of convergence. The outcomes show 

that it achieves better than the other modern algorithms in the measure of 

both deadline‐restraint meeting total execution cost and probability. 

   In [6] suggested a SCAS i.e. security and cost aware scheduling for the 

task’s heterogeneous scientific workflow tasks in clouds. The suggested 

algorithm depends on the meta-heuristic optimization method, PSO, the 

coding methodology of which is formulated to limit the all-out WF process 

executional cost while complying with the risk rate and deadline constraints. 

Broad analyses utilizing three true scientific WF applications, just as 

CloudSim, show the practicality and effectiveness the suggested algorithm. 

  

2.1.3 Hybrid Scheduling 
 

  In [2] offers a hybridised algorithm for scientific workflows scheduling 

in cloud situations. The suggested algorithm is contrasted with standard PSO 

and particular schedulers to approve the demonstration. The outcomes show 

improvement in monetary cost, execution time without influencing the load 

balance when contrasted with different procedures.   
 

2.1.3.1 ACO + Max-Min Scheduling 
 

  In [4] suggest PACO (period ACO_based scheduling algorithm) in CC 

figuring tasks that schedule the enhancement of the updated methodology of 

pheromone-intensity and here PACO works well overall. The tests results 

based on simulation show that PACO performs better than Min-Min (MM) 

algo both in load balance and makespan.  

In [5] propose a high-performance methodology dependent on the 

MMAS i.e. Max–Min Ant System, which is a productive variety in the group 

of ACO algorithms, and is proposed to handle the static scheduling (task-

graph) diagram for the environments carrying homogeneous multiprocessor, 

the prevalent innovation utilized as mini-servers in fog-based computing 

mechanism.  
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2.1.3.2 GA+ Best Fit+ Round Robin Scheduling 
 

  In [9] propose the task scheduler calling GA-based scheduling function 

for each cycle of task scheduling. This type of function makes a task 

schedules and assesses the quality of every task with client fulfilment and 

VM accessibility. Trial results show efficiency and effectiveness of the GA-

based model of task scheduling in correlation with the ABC model, and the 

load index- model, and round-robin model of task scheduling.  
 

2.1.3.3 PSO + Heterogeneous Earliest Finish Time Scheduling 
 

In [15] proposes a technique to finish the execution of tasks prior to 

deadlines along with the budget limitations. There are various classes under 

heuristic methodology and amongst them list-based scheduling heuristics 

yield the best result as far as quality just as with effective work-schedule. In 

addition, PFET (Predict Earliest Finish Time) is one of the heuristic 

procedures classified under listed heuristics and has better execution when 

contrasted with other form of listed heuristics.  
 

2.1.3.4 Market-Oriented Hierarchical Scheduling 
 

In [9] introduced a task-level scheduling algorithm dependent on CPSO. 

Its optimized cost of overall scheduling and defeat the untimely PSO 

premature convergence to fulfill the market--oriented quality of cloud 

workflow process. The suggested system represents a task scheduling which 

just advances the task-based mapping to VMs. 

 

3 Conclusion 
 

The optimization of cost in SWFS i.e. Scientific Workflow Scheduling 

especially in grid and cloud computing offers a troublesome task for both the 

consumers and the providers of the service. The current work assesses issue 

of SWFS cost-based optimization in the environment of cloud computing. 

After cautiously examining the papers identified with SWFS most of the cost 

optimization strategies of SWFS are recognized that ought to be thought of 

while arranging work in CC. The proposed survey work is planned for giving 

a solid foundation to working up an affordable SWFS approach that fulfills 

the requirements of future workflow process applications. We described the 

related fills in as demonstrated by the formulated classifications and 

recognized an association between the parameters of cost-based optimization  
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and benefit of SWFS. Additionally, we presented the most significant cost 

and time equations, which are used to choose the general SWFS cost thinking 

about different relevant cost parameters. 
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