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Abstract—    Major cloud computing companies have started 

to integrate frame-works for parallel data processing in their 

product portfolio, making it easy for customers to access these 

services and to deploy their programs. However, the 

processing frameworks which are currently used stem from 

the field of cluster computing and disregard the particular 

nature of a cloud. As a result, the allocated compute resources 

may be inadequate for big parts of the submitted job and 

unnecessarily increase processing time and cost. We study the 

multi-resource allocation problem in cloud computing systems 

where the resource pool is constructed from a large number of 

heterogeneous servers, representing different points in the 

configuration space of resources such as processing, memory, 

and storage. DRFH also ensures some level of service 

isolation among the users. As a direct application, we design a 

simple heuristic that implements DRFH in real-world systems. 

Large-scale simulations driven by Google cluster traces show 

that DRFH significantly outperforms the traditional slot-based 

scheduler, leading to much higher resource utilization with 

substantially shorter job completion times.  

I. INTRODUCTION 

loud computing allows customers to scale up and 

down their resources based on needs. Cloud 

computing technology makes the resources as a single 

point of access to the client and cost is pay per usage. 

Cloud computing is a computing technology, where a 

pool of resources are connected in private and public 

networks and to provide these dynamically scalable 

infrastructure for application. Cloud computing is not 

application oriented and this is a service oriented. It 

offers the virtualized resources to the cloud users. Cloud 

computing provide dynamic provisioning and thus can 

allocate machines to store data and add or remove the 

machines according to the workload demands. Cloud 

computing platforms such as, those provided by 
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Microsoft, Amazon, Google, IBM. Cloud computing is 

an environment for sharing resources without the 

knowledge of the infrastructure and can makes it 

possible to access the applications and its associated data 

from anywhere at any time. 

Computational world is very broad and complex. In 

this respect, cloud computing has undertaken almost 

entire space. Basically, cloud is a collection of resources 

(hardware and software) distributed at worldwide 

datacenters. There are many servers available at various 

datacenters which are provided by service providers 

throughout the world. We are paying as per our demand 

for using those resources. There are many popular issues 

for research in cloud computing like virtualization, data 

security, license management, scalable storage 

management, mobile cloud, availability of services, task 

scheduling. But, scheduling of job is always a prime 

topic of research in cloud computing. There are 

heterogeneous resources available at various datacenters. 

So, traditional scheduling algorithms like FCFS, shortest 

job first, round-robin and priority etc, are not 

recommendable. The various challenges of task 

scheduling in cloud environment are: 

1) To allocate resources to task. 

2) To decide in which order the cloud should execute 

the task. 

3) To schedule overhead when VMs prepare, terminate 

or switch task, communication overhead should be 

minimum. 

4) It requires continuous VM status monitoring. 

5) Cost of using VMs, dispatching VMs to different 

tasks etc. 

Since scheduling world is very dynamic, 

heterogeneous and complex in cloud computing, we 

require some efficient scheduling technique that can 

optimize and improve the overall performance of 

scheduling system. Scheduling technique should be such 

that can do well and provide complete satisfaction at 

user end, at service provider end and also load balancing 

at system end. 

In cloud computing, scheduling of task is done at two 

levels: 
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1) Resource level scheduling, deployment of VMs at 

available physical nodes is done 

2) User level scheduling, tasks are assigned to VMs 

Customer put QoS constraints like minimum cost and 

task done faster etc. CSP (Cloud Service Provider) 

requires maximum returns on investment. At system 

level, maximum resource utilization and load balancing 

is required. In cloud computing, Broker acts as an 

intermediator between user and CSP. Broker exists (as 

shown in fig.1) at system level, the broker decides where 

to map job or task submitted by user to the resource 

provided by CSP [2]. So, while designing any new 

scheduling algorithm all the changes are performed at 

DCB (Data Center Broker). Likewise, many researchers 

have provided many scheduling algorithms, which are 

working well in one or the other way. 

 

Figure1. Scheduling in Cloud 

But our proposed scheduling algorithm for task 

scheduling is highly improved and efficient which is 

based on concept of ―Weighted Fair Queuing‖ technique 

to improve quality of service. It has removed the 

drawbacks of already existing priority based task 

scheduling algorithms, i.e. starvation of low priority 

queues (long waiting priority queue). Now, with our 

proposed algorithm, there occur no long waiting priority 

queues. It provides fairness at priority level by 

implementing combination of priority queue and round-

robin fashion scheduling at grouped cloudlet level. This 

improved algorithm proves to be beneficial to all, 

(resource manager and load balancing) and satisfying 

QoS constraints at each level. The remainder of the 

paper is sectioned as follows: section 2 discusses 

literature review, section 3 discusses proposed 

methodology for cloudlet scheduling, section 4 discusses 

proposed algorithm, section 5 shows experimental data 

and results and finally section 6 concludes the overall 

study. 

II. RELATED WORKS 

Grouping task for scheduling after prioritization 

effectively reduces processing time in comparison to 

task scheduling without grouping. Cost of task 

scheduling is further reduced, if VM is selected 

dynamically on basis of cost and processing power [1]. 

Average turnaround time and average cost of overall 

task scheduling is minimized, when turnaround time and 

cost of each job is minimize individually. As a result, 

number of tasks increases, which improves the 

performance [2]. This paper has focused on grouping 

task, prioritization and greedy resource allocation. 

Criteria for calculating cost of every task must not be 

same, as some tasks are simple, some tasks are complex. 

Different task have different CPU requirement, memory 

requirement etc. So, activity based costing is better way 

of calculating cost of each task, which measures cost of 

objects and performance of activities and computes cost 

more accurately [3].Taskexecution cost can be reduced 

and user required QoS is improved using load balancing 

at resource level scheduling [4].ERUA algorithm [5] 

satisfy user and cloud service provider through dynamic 

resource management where utilization ratio must fall 

under 1, leading to better resource utilization. This paper 

focus at resource level scheduling. Processing each job 

individually increases communication cost and time. 

Because of this communication overhead overall 

performance of task scheduling increases. But, job-

grouping technique groups the small scaled user jobs in 

job groups which reduces overhead communication time 

[6]. 

There are different levels of elasticity structures 

offered by different cases of data flow structures, 

operator characteristics and other parameters etc for data 

flow schedule optimization on cloud [7]. Multiple QoS 

constraints based scheduling strategy to address multiple 

workflows in a decentralized cloud computing 

environment including two level task scheduling 

mechanism based on load balancing in cloud 

computing[8].This task scheduling mechanism not only 

meet user‘s requirements, but also get high resource 
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utilization. Priority based dynamic resources allocation 

to tasks scheduling algorithm, which considers multiple 

SLA objective of job, by preempting best-effort job in 

cloud environment is described in [9].In paper [10], it 

has been discussed that hierarchical scheduler exploit the 

multicore architecture for effective scheduling They 

have used diversity of task priority at local and global 

level for proper load balancing across heterogeneous 

processors. 

TDP algorithm is there, where ‗T‘ stands for task 

selection, ‗D‘ for deadline and ‗P‘ means priority in 

terms of cost, which selects task according to its 

constraints and requirements, finally scheduling is done 

using single priority queue [11].In heterogeneous 

environment of resources, the turnaround time of each 

job is minimized individually, to minimize the average 

turnaround time of all submitted jobs in a timeslot [12]. 

Though we have so many scheduling algorithms 

available, still some algorithm are better in one way or 

some are better in other way, none of them is completely 

efficient. Many algorithms make use of priority, but they 

all have disadvantage of long waiting queues. Generally, 

what happens in earlier proposed algorithms, they 

classify tasks as cost-based or deadline –based and then 

apply simple priority queues. In deadline-based 

grouping, task with higher deadline, having lower 

priority wait for longer duration for its execution, though 

it arrived so early. Also, in cost-based scheduling, the 

task with lesser execution cost (lower in priority) have to 

wait for longer duration for its execution. But, our 

proposed algorithm has included all good points of 

existing algorithms with new and enhanced version of 

priority that has surely remove the deficiency of all 

existing priority based task scheduling. We have added 

weighted fair queue to introduce priority of fairness in 

our proposed task scheduling algorithm. 

The concept of ―Weighted Fair Queue‖ is taken from 

the book William Stallings ―High-Speed Networks and 

Internet, Performance and Quality of Service, Pearson 

education‖,  under  the  topic  ―Scheduling‖,  which  is  a 

Technique to improve QoS. 

III. THE PROPOSED METHODOLOGY 

Our proposed scheduling method includes following 

concepts: 

Constraint-based grouping of tasks: - Groupingmeans 

collecting similar kind of tasks altogether in one 

dimension, all of them having same requirements. Task 

grouping can have many types like; grouping of tasks 

can be based on length of task, location of task, deadline 

of task, cost of task, complexity of task etc. Here, we 

have included two-dimensional grouping of task. One 

dimension consist of constraint imposed by user i.e. 

Deadline based task grouping. Actually, almost every 

user wants his request to be met as earlier as possible, so 

applying deadline constraints over tasks will be quiet 

beneficial for user. Second dimension satisfy constraint 

of cloud service provider (CSP) which is, maximum 

resource utilization and earning maximum profit i.e. 

cost-based task grouping. From business point of view, 

applying cost-based constraint on tasks submitted by 

user will allow CSP to mend more money. As, CSP will 

his use minimum cost machine to execute maximum 

length task, so he is getting more money by utilizing 

benefit from minimum cost machine. Grouping of tasks 

certainly reduces communication overhead. For 

example, if 1000 tasks are given for execution, suppose 

680 tasks are deadline-based and rests are cost-based. 

Then, to check for its constraint (deadline-based or cost-

based) separately for each task at runtime would increase 

overhead for system. So, it is better to group them 

previously according to their constraints, before 

arranging them in different priority list. 

Weighted Fair Priority queue :- Among all 

theavailable scheduling methods, Weighted Fair Queue 

is best scheduling technique where tasks(cloudlets) are 

assign to different priority queues for scheduling. 

Weighted Fair Queue Model is shown in fig 2; in these 

queues are weighted based on priority of queue. Selected 

VM process task in each queue based on round-robin 

fashion where number of tasks selected for execution 

from each queue depends on its queue weight. For 

example, let weight assigned to high priority queue is 3, 

weight of mid queue is 2 and weight granted to low 

priority queue is 1.then at each cycle(round) 3 tasks are 

processed from high priority queue, 2 tasks from mid 

priority queue and 1 task is executed from low priority 

queue. In this way, tasks would be executed in round-

robin fashion and priority fashion scheduling, both 

method goes together side-by-side. So, there will be no 

long waiting low priority queues. 

Greedy resource (VM) allocation: - This approachis 

greedy in respect that it selects resource, which appears 

best at instant. It means scheduler or broker selects VM 

with minimum turnaround time for each individual task 

for deadline-based task scheduling. Minimizing 

turnaround time for each job will definitely reduce 

overall turnaround time and increase response time for 

all task taken together. This is a great enhancement 

regarding system performance, providing benefit at 

system level. For cost-based tasks, it selects VM with 

minimum cost and accurate processing power for cost-
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based tasks. The task with highest cost (which is decided 

based on task length) is assign to VM with minimum 

possible cost. This reduces cost of execution of each 

task. Here, cost refers to CSP‗s minimum cost machine 

is best utilized to execute the maximum length task of 

the user and providing maximum money benefit to him. 

So, he is spending less and earning more. During 

dynamic optimization, Greedy allocation of resource 

searches local optima and finally reaches global optima. 

Continuous VM-status monitoring is done by calculating 

waiting time and then updating turnaround time of 

respective VM at each VM selection. Here, figure 3 is 

depicting the model of proposed algorithm, which is 

making use of weighted fair queue i.e. shown in figure 2. 

 

Figure 2. Weighted Fair Queue Model 

Making use of this best scheduling technique surely 

enhances the degree of multiprogramming by making 

each VM busy executing at least one task at a time, 

definitely CPU utilization increases and response time 

decreases for each task in particular. Hence, it is three 

way optimization technique, as user is getting his task 

executed faster and Cloud Service Provider is getting 

maximum benefit at cost of machine level. Also resource 

utilization i.e. VM utilization is at best promising level. 

IV. EXPERIMENTAL DATA ANALYSIS 

The CloudSim toolkit is used demonstrate the 

simulation. The simulation results are verified using 

CloudSim (2.1.1) to check the correctness of proposed 

algorithm [2]. The simulation results of proposed 

algorithm are compared with the Sequential assignment, 

which is in-build in CloudSim and Dynamic 

Optimization Algorithm for Task scheduling [2]. 

 

Table 1. Results of Proposed Algorithm and Existing 

Algorithm 

 

 No.of 

cloudlets 

Sequential 

algorithm 

Dynamic 

Optimization 

Without fair 

priority 

Proposed 

Algorithm 

With fair 

priority 

20 98.6154 67.6984 45.3135 

40 417.5499 283.441 235.2001 

60 1041.3430 539.131 485.3890 

80 1953.1897 885.0639 716.0989 

100 3103.9777 1486.6538 1166.1269 

 

Comparing proposed algorithm with sequential i.e. 

FCFS scheduling algorithm and Dynamic optimization 

scheduling algorithm [2] shows the tremendous 

improvement in results. As the number of cloudlets are 

increasing definitely, the total execution time has 

decreased together for both deadline and cost based 

tasks. The result shown above are the average of total 

execution time obtained after several number of 

execution for each number of cloudlet ( e.g. we have run 

the implementation 20 times for 100 cloudlets and 

calculated its average). 
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Figure 3 : Traditional V/S Proposed Algorithm With 

Respect To Time 

The above bar graph showing task completion time 

and comparison of traditional algorithm and proposed 

algorithm. 

 

 

 

 

 

 

 

 

 

 

Figure 4 : Cost Comparison Traditional V/S Proposed 

Algorithm With Respect To Cost 

V. CONCLUSIONS AND FUTURE WORK 

Scheduling of task in cloud environment is a highly 

researched and challenging issue in cloud computing. To 

meet thousand of service requests while making best 

possible use of available resources and simultaneously 

satisfying both user as well as service provider , is the 

challenge for task scheduler. Traditional methods of 

scheduling lead to overpricing and slow processing for 

bulk of tasks. Some task scheduling algorithm is cost 

based, some are deadline based and many algorithms 

make use of priority based scheduling. But they suffer 

from long waiting priority queues .Our proposed 

algorithm definitely meet all the challenges, along with 

constraint based optimization scheduling. We have also, 

introduced fair-priority scheduling concept i.e. 

combination of priority with round-robin scheduling 

scheme. This brings fairness at priority level and 

increases utilization of resources at system level and 

thereby providing much more efficient results than that 

can be provided by any other existing task scheduling 

algorithm. 
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