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Abstract:  
  

Cloud computing is one of the most important technologies now a day that allows user to access different types 

of computing resources like software, hardware and platform as a services from remote place through the 

internet. Cloud computing is distinguish services  compare to traditional computing service by its 

implementation costs, reliability, accessibility, scalability, on demand services as per user requirement and pay 

as  usage services. In these services, we can update our software automatically in server side   and it is serving 

services to millions of user simultaneously. Cloudlet is working as intermediate processing device between 

cloud computing and mobile devices to reduce latency of user request. Number of existing Task scheduling 

approaches available to boosting the task scheduling in cloudlet computing but it is unresolved issues as per 

user demand. Therefore, we need to effective task scheduling algorithms to meet this user demand and provide 

effective service to user as per SLA. Task scheduling is essential part in computing to achieve accuracy and 

correctness on task completion. In this paper, We  gives details survey idea  about various task scheduling 

algorithms used  in the cloud computing environment by  different researchers and we also study about different 

parameters like completion time, throughput, and cost to evaluate different scheduling algorithm in cloud 

computing system  
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1. INTRODUCTION  
  

Cloud computing is a new derived technology from grid computing and distributed computing and refers to 

using computing resources (hardware, software, and platforms) as a service and provided to beneficiaries on 

demand through the Internet. It is the first technology that uses the concept of commercial implementation of 

computer science with public users through internet. It relies on sharing resources among users through the use 

of the virtualization technique. High performance service can be provided by a cloud computing, based on 

distributing workloads across all various resources fairly and effectively to get less waiting time, execution time, 

maximum throughput, and exploitation of resources effectively. Still, there are many challenges prevalent in 

cloud computing, Task scheduling and load balance are the biggest once yet because it is considered the main 

factors that control other performance criteria such as availability, scalability, and power consumption.  

To gain the maximum benefit from cloud computing, developers must design mechanisms that optimize the use 

of architectural and deployment paradigms. The role of Virtual Machine’s (VMs) has emerged as an important 

issue because, through virtualization technology, it makes cloud computing infrastructures to be scalable as per 

user demand and pay as per usage of services. Therefore developing on optimal scheduling of virtual machines 

in cloud computing is an important issue nowadays.   

    

 1.2 Cloud Computing Evolution  

 Cloud computing is basically seen as an evaluation. There are some roots that led to cloud computing. It is 

because of coming of web services and web service standards that today we can create, package and use 
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powerful services online. So, it becomes the first root. The next and most important reason for evaluation of 

cloud is grid computing. Grid computing means to collect all the resources which are distributed in large area 

and get easy access to them. Since different resources have different software configurations, compilers, 

libraries and runtime environments which are facing different issues. Virtualization technology did the needful 

to enable hosting of different software applications on a single physical platform.   

Cloud Computing Layers and Types of Cloud  
  

Below is the classification of clouds based on the provided capability and services, at abstraction level. The 

architecture depicted in the figure is layered, i.e, the higher layer services can be constituted from those at the 

below layer. The cloud computing architecture has three layers   Figure 1 shows different layers of cloud 

architecture.  

1. Infrastructure as a Service (IaaS): This layer delivers hardware components (like server ,storage, networking 

hardware, as well as the virtualization or hypervisor layer) to user  

2. Platform as a Service (PaaS): Cloud application developers are the users of this layer.Automatic scaling, 

load balancing and integration with other services (e.g. email services) are the major benefits to cloud application 

developer.  

3. Software as a Service (SaaS): This layer hosts the software and provide to the customer through Internet. It 

reduces the purchase and maintenance cost of the customer.  

  
  

Deployment Models In Cloud Computing   
  

According to the physical location and distribution, there can be four types of deployment models in cloud 

computing. Public clouds are maintained by third party. All the services are available to general public on the 

basis of pay-as-you-go. Public deployment models in cloud are best for organizations with high and unsteady 

demands. Private Cloud is a cloud model that can be used by a company for its internal/ partner use. It can run 

within the company's own data center. It provides an organization high security and proper management. Hybrid 

deployment model is when the public and private clouds are used together; i.e., the public cloud services are used 

when private cloud becomes insufficient. Organization can use private cloud to secure its data and, public cloud 

can be used for customer interaction. Community Cloud model is the one shared by several organizations having 

common concerns. It is managed and hosted  
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Figure-2: Cloud Computing Deployment Models  

2 RESEARCHES IN SCHEDULING ALGORITHMS FOR CLOUDCOMPUTING  
Scheduling in cloud computing is categorized in various ways. 'Task' is the first category used to classify 

algorithms. Tasks can be independent tasks or dependent. The tasks which do not communicate each other are 

known as independent Task. While those Tasks are require a proper sequence for execution are known as 

dependent tasks. As given in figure 3, and figure 4, task scheduling algorithms can be static or dynamic.  

2.1 Classification of Scheduling  

Static scheduling  

In static scheduling, tasks are simultaneously given to processor and are submitted to available resources, i.e., 

scheduling decisions are taken before tasks are submitted. The static scheduling algorithms can be further 

categorized as guided random search based and heuristic based. Random choices are made in guided random search 

based. On the other way, heuristics algorithms make realistic decisions, not to give optimal schedule but reasonable 

cost or other resource constraint. Dynamic Scheduling  

In case of dynamic scheduling, number of tasks, machine resource location, and arrival time of tasks are not known 

before the tasks are submitted. Dynamic scheduling is further classified into two types: batch mode and online 

mode. In batch mode, all the tasks are first arranged into a set and then allocated after a fixed periodic time. In 

online mode task are scheduled as soon as they arrive in the system.   

  

2.2 Scheduling Independent Tasks  

  

Figure 3 scheduling algorithms for independent tasks.  

The Min-Min heuristic: In this algorithm, the first step is to calculate minimum execution time(c) for each task 

and the consequent tasks with minimum ‘c’ is assigned to a machine.[10] [11].The Max-Min heuristic: The logic 

behind the max-min heuristic is just in converse to the min-min heuristic. The task with maximum execution 

http://www.jetir.org/


© 2019 JETIR March 2019, Volume 6, Issue 3                                                                      www.jetir.org (ISSN-2349-5162) 
 

JETIR1903N93 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 711 
 

time is allocated to the best performing machine. Genetic algorithm: GA is a shaped up algorithm that performs 

population selection, seeding, crossover and mutation to map the tasks to the machines available [12].Simulate 

annealing. This algorithm uses greedy technique to generate an initial value, and then generates a new value. If  

the new value is better, it is replaced by original value. This traditional algorithm meets the users’ needs and rises 

system performance [13].OLB (Opportunistic Load Balancing): The task assignment in OLB is randomly no 

matter what the execution time is on the machines. It’s implementation is simpler than others, but results in long 

makespan.. [14] MET (Minimum Execution Time). In contrast to OLB, in MET, task assignment is on the basis 

of execution time on machine[10], Two-phase hybrid CR-AC algorithm works on MET as it considers makespan 

to schedule workflows considering tasks independently. A batch refers to a collection of jobs that are processed 

together.  

2.3 Scheduling Dependent Tasks  

  
Figure 4 various static and dynamic scheduling algorithms for dependent tasks.  

The static algorithms for dependent tasks are grouped into guided random search based and heuristic based. 

There can be in depth classification of heuristic based into clustering heuristics and list scheduling heuristics. In 

[10] Topcuoglu has briefly mentioned static scheduling algorithms for dependent tasks. In list scheduling 

heuristics, all the tasks are first prioritized and then ordered in list form. Then the tasks are processed to the 

machine that optimizes cost function. The examples can be: Heterogeneous Earliest Finish Time (HEFT)[10], 

and Dynamic Critical Path(DCP) scheduling algorithm[9]Clustering Heuristics. These types of algorithms are 

applied for unbounded number of processors. Examples of this type of algorithms are Dominant Sequence 

Clustering (DSC) and Linear Clustering Method (LCS).Dynamic Algorithms for Dependent Tasks. The online 

mode scheduling algorithms for scheduling dependent tasks take tasks and assign them at their arrival time 

instantly. Path selection algorithm [7] and Ant Colony Optimization [13] are the examples of online mode 

scheduling algorithms (consider table). Hybrid Cloud Optimized Cost(HCOC) [16] is another algorithm working 

in online mode to schedule workflows; that firstly tries local scheduling using HEFT[6].As we saw, lots of work 

has been done in task scheduling for cloud computing, however the newest researched algorithms have been 

finely discussed in next section.  

3 LITERATURESURVEY  
There are many parameters used to select of algorithms based on user requirement and other scenarios. Scheduling 

in mobile cloud computing is very important research area to meet demand of user requests. Task scheduler model 

[1] for mobile cloud computing is one of the algorithm that focused on reducing energy consumption and monetary 

cost in case of deployment in public cloud and energy consumption parameter in case of deploying in private 

cloud. The proposed heuristic approach [2] takes bandwidth to load tasks to resources as constraint. Here each 

task is processed before actual allocation. The algorithm effectively utilizes memory, bandwidth and CPU when 

compared with the existing algorithms and gives 50% less response time. For scheduling in heterogeneous cloud 

environment, a map reduce scheduling algorithm [3] was proposed that considered job deadline unlike other map 

reduce algorithms like FIFO, Fair and capacity schedulers for data-intensive applications. For allocation among 

slots having different computing power, the job deadline was divided into map and reduces deadlines and 
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minimum weighted bipartite graph was modeled for finding appropriate slots. Both test bed and simulations results 

said that there was reduction in job elapsed time 9 by 79%), deadline over job ratio(by 56%) and computational 

time was just 0.0243 seconds. For a known minimum cost that a user can pay for a particular application on cloud, 

a cost budgeted algorithm [4] was proposed that obtained minimum energy when experimented on three different 

applications.  

In order to optimize the scheduling decision while satisfying discrete user demands, HEFT-T (heterogeneous 

earliest finish time and topsis) algorithm [5] considered task priority and processor selection with time deadlines. 

It proved to be better in deadline achieving and task scalability, but HEFT gave lower total execution time. The 

proposed algorithm [6], Extended dynamic constraint algorithm(add-on of  multiple choice knapsack 

problemMCKP) was compared with two prevailing scheduling algorithms -Extended Dynamic Constraint 

Algorithm (EDCA) and Extended Biobjective dynamic level scheduling (EBDLS). It guaranteed that monetary 

cost is optimized along with secure and reliable operation. It reduced 25% failures while generating the cheapest 

solutions among three algorithms. Resource allocation for workflow scheduling always persists as a problem. 

Novel hybrid algorithm CR-AC which is the combination of chemical reaction optimization and ant colony 

optimization algorithms proposed [7] to optimiz e the workflow scheduling. When compared with traditional 

CRO, ACO and recent PSO and CEGA; it is observed that the new algorithm gives better results in terms of 

makespan and cost of scheduling the three workflows, on a number of machines. It achieves a high-standard 

optimal solution with low cost under the deadline constraint. An optimization algorithm 'Slave ants based ant 

colony optimization algorithm', based on the population of ant movement was proposed [8]. Results show that 

SCAO does not exceed ACO when no of tasks is 100, because it involves pre-processing time. With the increase 

in number of tasks the make span of ACO is always more than SACO. The scheduling in hybrid cloud for 

heterogeneous workloads [9] followed genetic algorithm to obtain optimal choices of job queues by dividing jobs 

into I/O intensive and CPU intensive jobs. The algorithm resulted in better job response time and gave higher 

throughput than private cloud cluster operations. The uncertain execution time of a task on machine, and the 

random uncertain arrival of workflows resulted in the coming of uncertainty aware Online Scheduling Algorithm 

[17] abbreviated as ROSA. Being aware of uncertainties, this algorithm optimizes service renting cost, resource 

utilization, schedule deviation and resource utilization fairness.   

TABLE 5:  SUMMARIZATION OF VARIOUS SCHEDULING ALGORITHMS  

REF  Algorithm  Objective  Optimal 

parameters  

Tool  Result  

[6]  Deadline constrained 

multi  

Objective task 

scheduling algorithm 

(HEFT-T)in MCC[6]  

To minimize both 

total cost and mean 

load under mobile 

cloud  computing 

environment  

Total cost, mean 

load, deadline  

  

  

Matlab 2016a  

When no of tasks taken 

reaches 80, it gives lowest 
total cost but mean load is 

high. It gives optimal total 
cost and mean load than  

HEFT  and  CMSACO  

 

     algorithms.  

[7]  Path selection 

algorithm (workflow 

scheduling)  

Reduce response 

time and cost to 

process 

multimedia data  

Response time, 

cost, along  

with virtual 

memory 
processing 

speed and  user 

request arrival  

rate  

Matlab scripts  

  

As data rate transmission 

increases,  cost  is 

 also increasing. 

 So  cost efficient 

 workload scheduling 

 has  to  be 

enabled along with pre 

fetcher  in 

 multimedia cloud.  
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[8]  Two phase hybrid  

CR-AC algorithm 

(workflow scheduling 

algorithm)  

combines two  

traditional 

algorithms to 

effectively schedule 

workflows with 

lower cost and  

reduced makespan  

makespan, cost  Cloudsim 

toolkit  

CR-AC gives Makespan = 

1min, while CRO, ACO take 

more than 2 min to complete 

same application; also saves 

more than 4500$ than  

traditional CRO and ACO.  

[9]  Priority-based process 

scheduling(PRIPSA) 

algorithm  

load management, 
energy 

consumption, 
reducing the 
starvation problem  

of the processes, a 

maximizing the 

revenue  

waiting time, 

throughput and 

starvation of 

processes  

  

Cloudsim 

toolkit  

The avg waiting time of 
pre-emptive is increasing 
exponentially, rather than  

PRIPSA which gives 

higher throughput and the 

starvation increasing rate is 

very low .  

[10]  Extended dynamic 

constraint algorithm  

Reduce total cost 

along with providing 

security and reliability  

monetar y  

cost(cost of 

computing 

power, data 

storage and inter-

cloud 

communication)  

Workflow Sim 

and  

 Dynamic  

CloudSim  

Guarantees security, 

reduces 25% failures, and 
generates cheapest solution  

compared to other 

algorithms.  

[25]  (G&PSO) algorithm  Reduce makespan, 

reduce workload of 

virtual machine   

completion 

time, workload, 

resource 

utilization  

Clouds  Compared to the PSO 

algorithm, it decreases the 

overall task time 

completion and balances 

each virtual machine's 

workload.  

[26]  Multi-Population  

Genetic Algorithm  

(MPGA.)  

Reduce total cost 

and time 

consuming of 

cloud computing 

system  

Cost and time 

consuming, 

load 

balancing.  

Matlab  Better performance in 

both processing costs and 

time- consuming than the 
TCGA and SAGA  

algorithms balances the 

load of the inter-nodes well.  

[27]  PACO algorithm  Load management and 

reduce task completion 

time.  

Completion time  

  

Clouds  PACO could enhance 

task scheduling 

efficiency. Better than 

min-min and genetic 

algorithm for the 

completion of the task  

[28]  IGA (Improvement 

Genetic Algorithm)  

Improve task 

response time  

Task and  

Completion 

Time  

CloudSim  Improve the performance of a 

task scheduling compared to 

SGA (Simple Genetic algo)  

[29]  LB-ACO Algorithm  load management 

in cloudlet system 

and  reduce 

makespan of 

system  

load 

balancing, 

makespan  

CloudSim  Better load balance and less 
makespan compared with the  
NSGA-II algorithm.  
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[30]  SAMPGA algorithm  Reduce cost of 

execution and 

improve latency of 

system  

completion 

time, cost, load 

imbalance, 

convergence 

speed  

MATLAB  In terms of cost, completion 

time, convergence speed, and 

load imbalance, SAMPGA 

surpasses SAGA, MPGA, and 

SA.  

[31]  TSFPA algorithm  Reduce makespan and 

improve performance 

of system  

Makespan  CloudSim  In terms of makespan, 

TSFPA.performance is higher 

than GA, RR, and FCFS.  

[32]  CSM-CSOSA  

algorithm  

Improve performance 

and Qos of system  

execution time, 

execution cost,  

QoS  

CloudSim  The obtained findings are 
compared with (MOGA), 
(MOSACO), and  
(MOSACO).the proposed 

method is better performance 

with improved QoS.  

[33]  (GGWO.) Algorithm  Improve  

performance of  task 

scheduling 

algorithms  

computation 
time, cost, 
energy  
consumption, 

load utilization  

CloudSim  Compared to standard GWO and 

GA, GGWO will improve task 

scheduling.  

[34]  parallel genetic 

algorithm  

Effective load 

balance amount vm 

in cloudlet system 

and improve fault  

tolerance   

Load balancing, 

energy usage, 

migration rate, 

resource 

utilization  

Matlab  Enhance the load balance level 

by selecting better tools to 

execute the arrival tasks at the 

lower task failure rate in a 

shorter period.  

[35]  VM-ACO algorithm  Improve latency of 

cloud computing 

system  

task 

transmission, 

execution time, 

and load 

balancing  

CloudSim  It performs better than the ant 

colony algorithm in task latency, 

time to finish the task, and load 

balance.  

[36]  LCGA algorithm  Improve load balance 
among cloudlet  and 
performance of system  

   

load balancing, 

cost  

CloudSim  The LCGA algorithm is 

compared with LGA, CGA 

methods, and the results 

illustrate that the scheduling 

algorithm is successful and the 

optimization method is used.  

1 CONCLUSION  

Without considering scheduling in cloud systems, the outperformance would not be as much as it is now for 

famous cloud providers like Amazon EC2, Microsoft Azure. In this paper the scheduling algorithms were briefly 

discuss with different parameter. the comparative analysis provides a detailed understanding. It is seen that various 

algorithms based on different parameters give different performance. For a scheduling algorithm to be ideal, 

different parameters are considered sequentially after completing one prioritized parameter. The researchers 

working in this domain can select one of the studied proposals considering its merits over the others. In the future, 

the main focus will be on analyzing in deep the uncertainties in scheduling of tasks and improving the uncertainty 

aware algorithm based on the study provided in this paper. Scheduling in multilevel system will be require more 

effective and low latency application in cloudlet based cloud computing system  
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