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Abstract    

Cloud computing can provide Virtual Machine (VM) computing resources to meet the 

growing computational demands. Cloud computing service providers one of the goals is to 

use the resources efficiently and gain maximum profit. How to reasonable use of computing 

resources make the total and average time of complete the task shorter and cost smaller is an 

important issue. To make effective use of tremendous capabilities of the cloud, efficient 

scheduling algorithm is required. In this paper, we propose a scheduling strategy based on an 

improved Job Scheduling algorithm for Virtual Machine allocation. The proposed technique 

could achieve the maximum reliability, availability and high efficiency.  

Keywords:cloud computing, resource allocation strategies, Priority based scheduling, 

algorithm 

 

I. INTRODUCTION 

Cloud computing is the next generation in computation. Possibly people can have 

everything they need on the cloud. Cloud computing is the next natural step in the evolution 

of on-demand information technology services and products. Cloud Computing is an 

emerging computing technology that is rapidly consolidating itself as the next big step in the 

development and deployment of an increasing number of distributed applications. Cloud 

computing nowadays becomes quite popular among a community of cloud users by offering a 

variety of resources. Cloud computing platforms, such as those provided by Microsoft, 

Amazon, Google, IBM, and Hewlett-Packard, let developers deploy applications across 

computers hosted by a central organization. These applications can access a large network of 

computing resources that are deployed and managed by a cloud computing provider. 

Developers obtain the advantages of a managed computing platform, without having to 

commit resources to design, build and maintain the network. Yet, an important problem that 

must be addressed effectively in the cloud is how to manage QoS and maintain SLA for cloud 
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users that share cloud resources. The cloud computing technology makes the resource as a 

single point of access to the client and is implemented as pay per usage. Though there are 

various advantages in cloud computing such as prescribed and abstracted infrastructure, 

completely virtualized environment, equipped with dynamicinfrastructure, pay per 

consumption, free of software and hardware installations, the major concern is the order in 

which the requests are satisfied. This evolves the scheduling of the resources. This allocation 

of resources must be made efficiently that maximizes the system utilization and overall 

performance. Cloud computing is sold on demand on the basis of time constrains basically 

specified in minutes or hours. Thus scheduling should be made in such a way that the 

resource should be utilized efficiently. In cloud platforms, resource allocation (or load 

balancing) takes place at two levels. First, when an application is uploaded to the cloud, the 

load balancer assigns the requested instances to physical computers, attempting to balance the 

computational load of multiple applications across physical computers. Second, when an 

application receives multiple incoming requests, these requests should be each assigned to a 

specific application instance to balance the computational load across a set of instances of the 

same application. For example, Amazon EC2 uses elastic load balancing (ELB) to control 

how incoming requests are handled. Application designers can direct requests to instances in 

specific availability zones, to specific instances, or to instances demonstrating the shortest 

response times. In the following sections a review of existing resource allocation techniques 

like Topology Aware Resource Allocation, Linear Scheduling and Resource Allocation for 

parallel data processing is described briefly. 

Resource Allocation and its Significance 

 In cloud computing, Resource Allocation (RA) is the process of assigning available 

resources to the needed cloud applications over the internet. Resource allocation starves 

services if the allocation is not managed precisely. Resource provisioning solves that problem 

by allowing the service providers to manage the resources for each individual module. 

Resource Allocation Strategy (RAS) is all about integrating cloud provider activities for 

utilizing and allocating scarce resources within the limit of cloud environment so as to meet 

the needs of the cloud application. It requires the type and amount of resources needed by 

each application in order to complete a user job. The order and time of allocation of resources 

are also an input for an optimal RAS [1]. An optimal RAS should avoid the following criteria 

as follows:  

 Resource Contention - Resource contention arises when two applications try to access 

the same resource at the same time. 

 Scarcity of Resource - Scarcity of resource arises when there are limited resources 

and the demand for resources is high.  
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 Resource Fragmentation - Resource fragmentation arises when the resources are 

isolated. There would be enough resources but cannot allocate it to the needed 

application due to fragmentation into small entities.  

 Over Provisioning - Over provisioning arises when the application gets surplus 

resources than the demanded one.  

Under Provisioning - Under provisioning of resources occurs when the application is 

assigned with fewer numbers of resources than it demanded. From the perspective of a cloud 

provider, predicting the dynamic nature of users, user demands, and application demands are 

impractical. For the cloud users, the job should be completed on time with minimal cost. 

Hence due to limited resources, resource heterogeneity, locality restrictions, environmental 

necessities and dynamic nature of resource demand, we need an efficient resource allocation 

system that suits cloud environments. Cloud resources consist of physical and virtual 

resources. The physical resources are shared across multiple compute requests through 

virtualization and provisioning. The request for virtualized resources is described through a 

set of parameters detailing the processing, memory and disk needs. Provisioning satisfies the 

request by mapping virtualized resources to physical ones. The hardware and software 

resources are allocated to the cloud applications on-demand basis. For scalable computing, 

Virtual Machines are rented. [1] 

 

 

 

 

 

 

 

 

 

Figure1: Mapping of virtual to physical resources 

 

II. RESOURCE ALLOCATION STRATEGIES (RAS)  

 

RAS and the way of resource allocation vary based on the services, infrastructure and the 
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nature of applications which demand resources.  

A.  Execution Time 

 

Different kinds of resource allocation mechanisms are proposed in cloud. In the work by 

Jiani at.al [5], actual task execution time and preemptable scheduling is considered for 

resource allocation. It overcomes the problem of resource contention and increases resource 

utilization by using different modes of renting computing capacities. But estimating the 

execution time for a job is a hard task for a user and errors are made very often [3]. But the 

VM model considered in [5] is heterogeneous and proposed for IaaS. 

 

Using the above-mentioned strategy, a resource allocation strategy for distributed 

environment is proposed by Jose et al. [6]. Proposed matchmaking (assign a resource to a 

job) strategy in [6] is based on Any-Schedulability criteria for assigning jobs to opaque 

resources in heterogeneous environment. This work does not use detailed knowledge of the 

scheduling policies used at resources and subjected to 

AR’s (Advance Reservation). 

 

B.  Policy 

 

Since centralized user and resource management lacks in scalable management of users, 

resources and organization-level security policy [6], Dongwan et al. [6] has proposed a 

decentralized user and virtualized resource management for IaaS by adding a new layer 

called domain in between the user and the virtualized resources. Based on role based access 

control (RBAC), virtualized resources are allocated to users through domain layer.One of the 

resource allocation challenges of resource fragmentation in multi-cluster environment is 

controlled by RBAC. 

 

C.  Virtual Machine (VM) 

 

A system which can automatically scale its infrastructure resources is designed in [4]. The 

system composed of a virtual network of virtual machines capable of live migration across 

multi- domain physical infrastructure. By using dynamic availability of infrastructure 

resources and dynamic application demand, a virtual computation environment is able to 

automatically relocate itself across the infrastructure and scale its resources. But the above 

work considers only the non-preemptable scheduling policy. 
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IV. PRIOPRITY BASED SCHEDULING 

In a cloud computing environment, multiple customers are submitting job request 

with possible constraints that is multiple users are requesting same resource. For example in a 

high performance computational environment which mainly deal with scientific simulations 

such as weather prediction, rainfall simulation, monsoon prediction and cyclone simulation 

etc which requires huge amount of computing resources such as processors, servers, storage 

etc. Many users are requesting these computational resources to run their model which is 

used for scientific predictions. So at this situation it will be problem for cloud administrator 

to decide how to allocate the available resources among the requested users.   The proposed 

priority algorithm helps cloud admin to decide priority among the users and allocate 

resources efficiently according to priority. This resource allocation technique is more 

efficient than grid and utility computing because in those systems there is no priority among 

the user request and cloud administrator is randomly taking decision and he is giving priority 

to those user who have submitted their job first that is based on first come first serve method. 

But with the advent of cloud computing and by using this implemented priority algorithm, the 

cloud admin can easily take decision based on different parameters discussed earlier to decide 

priority among different user request so that admin can efficiently allocate the available 

resources and with cost-effectiveness as well as satisfaction from users. The table 1 shows the 

parameters considered for job/task submission cloud computing environment. 

In order to run a particular model huge computational resource such as server, memory in 

terms of storage disk, processors, software etc are needed. Also some jobs are to be executed 

in parallel and some others in sequential manner. In that situation job type is also very 

important parameter. In a cloud environment type of user that is whether the user is internal 

to a cloud (in case of private cloud) or he is external to cloud(in case of public cloud) is also 

another important parameter to be considered during job submission. So the developed 

priority algorithm discusses in detail how efficiently it will help cloud admin to decide or 

calculate priority among the user requests. 

No. Of Users  eg: 20 Users 

Servers eg: S1,S2,S3,S4 

No. Of Processors Requested eg: 10 processors 

Time to run each process eg:5 hours 

Time of request eg:11p.m 

Amount of memory required eg:8GB 

Software to be used eg: Matlab 

Job Type eg: sequential or parallel 

User Type eg: Internal or external 

Table1. Parameters considered for job submission 
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In order to run a particular model huge computational resources such as server, 

memory in terms of storage disk, processors, software etc are needed. Also some jobs are to 

be executed in parallel and some others in sequential manner. In that situation job type is also 

very important parameter. In a cloud environment type of user that is whether the user is 

internal to a cloud (in case of private cloud) or he is external to cloud(in case of public cloud) 

is also another important parameter to be considered during job submission. So the developed 

priority algorithm discusses in detail how efficiently it will help cloud admin to decide or 

calculate priority among the user requests.   The main difficulties in the resource allocation in 

a cloud system are to take proper decision for job scheduling, execution of job, managing the 

status of job etc. Apart from traditional best fit and bin packing algorithm in this paper an 

algorithm is developed for the job allocation in the cloud environment to be decided by the 

cloud administrator. Several parameters listed in the table 1 are considered for the priority 

based on the client and server requirements and requests by the users. 

SCHEDULING ALGORITHM 

Algorithm: To compute and assign the priority for each request based on the threshold value 

and allocate the service to each request‘s.  

Step 1: [Read the clients request data i.e, time, importance, price, node and requested server 

name] Insert  all values into the linked list  

Step 2: [For each request and its tasks find the time priority value based on the predefined 

conditions] Assign priority value to each task for the client‘s request. task_p[i] = 

priority_value 

Step 3: [For each request and its tasks find the node priority value based on the predefined 

conditions] Assign priority value to each task for the client‘s request. node_p[i] = 

priority_value;  

Step 4: [For each client‘s input data check whether it is within the threshold value or not] 

if ( input value is within the threshold limit and total node <= available node)  

{ 

[Add respective computed time and node priority value and other parameters like importance 

and price]  

Sum[k] = task_p[i] + Clinet_p[i] + importance + price Print - Ready to execute available 

node = available node – total node (node is calculated for each scheduling process) 

} 
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else if (input value is within the threshold limit)  

{ 

sum[k] = task_p[i] + client_p[i] + importance + price (Total time taken to complete each job) 

print ―within the limit but it is in queue  

} 

else 

{ 

print ―Exeed the condition 

} 

 Step 5: [Sort the sum[k] values] 

 Step 6: Client‘s request is ready to execute from least values of sum[k]  

Stop 

The main difficulties in the resource allocation in a cloud system are to take proper 

decision for job scheduling, execution of job, managing the status of job etc. Apart from 

traditional best fit and bin packing algorithm in this paper an algorithm is developed for the 

job allocation in the cloud environment to be decided by the cloud administrator. Several 

parameters listed in the table 1 are considered for the priority based on the client and server 

requirements and requests by the users.  In the present algorithm to decide the resource 

allocation in a better and impartial way, a technique based on threshold of all the parameters 

(both client and server side) is considered. For example the requested number of processors 

cannot be more than 20 etc. (server) and a job maximum run time will be 200 hrs (user). 

V. CONCLUSION 

Cloud computing technology is increasingly being used in enterprises and business 

markets. In cloud paradigm, an effective resource allocation strategy is required for achieving 

user satisfaction and maximizing the profit for cloud service providers. This paper 

summarizes the classification of RAS and its impacts in cloud system. In this paper we have   

has  described  a  work  on  the  allocation  of  resources  in  a  dynamic  cloud environment 

by using priority algorithm which decides the allocation sequence for different jobs requested 

among the different user after considering the priority based on some optimum threshold 

decided by the cloud owner. This resource  allocation technique is more efficient than grid 

and utility. 
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