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Abstract :  Now a day, Cloud Computing is  not new to researchers. It is basically epoch of remote computing where one can 

access their personal and public resources easily from any computer through Internet. Cloud Computing is a pay -per-use 

consumer-provider service model. Resource Management is always a foremost problem in any computing paradigm. Due to the 

availability of finite resources it is very challenging for cloud providers to provide all the requested resources and that is again in 

time. These cloud resources must be allocated in a fair and efficient manner. Ab-initio resource assignment is a basically an init ial 

resource assignment process, in a manner that resources are requested by application (on behalf of cloud consumers) for the f irst 

time. In this research paper, various existing algorithms on Ab-initio resource assignment are implemented and compared for 

further analysis and research work.  
 

IndexTerms - Cloud Computing; Cloud Resources; Resource Management; Resource Assignment; Scheduling . 

________________________________________________________________________________________________________ 

I. INTRO DUCTION 

Because of the advancement in Information and Communication Technology (ICT) over the past few years, Computing has 

been considered as a utility like water, electricity, gas and telephony. These utilities are available to the consumers based on their 

requirement at any time. Consumers pay for these services to the service providers based on their usage  [1][3][7]. 

Like all the other existing utilities, Computing utility is the basic computing service that meets the day to day needs of the 

general community. To deliver this vision, a number of computing paradigms have been proposed, of which the latest one is known 

as Cloud Computing. 

 

Cloud is nothing but large pool of easily accessible and usable virtual resources. Cloud computing is a service provision model 

which provides various kinds of agile and effective services to the consumers where everything is considered as a service  

[1][3][7][10]. 

 

Resource management is always a foremost problem in many computing domains. In cloud computing various cloud consumers 

demand variety of services as per their dynamically changing needs. So it is the job of cloud computing providers to avail al l the 

demanded services to the cloud consumers. But due to the availability of finite resources it is very difficult for cloud providers to 

provide all the demanded services in time. From the cloud providers perspective cloud resources must be allocated in a fair manner. 

So, it is a vital issue to meet cloud consumers QoS requirements and satisfaction [11]. 

 

Conventional resource management techniques are not sufficient for cloud computing because they are based on virtualization 

technology with distributed nature. Cloud computing introduces new challenges for resource management due to heterogeneity in 

hardware capabilities, on-demand service model, pay per use model and guarantee to meet QoS [2][5][9][14][15]. 

 

Ab-initio resource assignment is a basically an initial resource assignment process, in a manner that  resources are requested by 

application (on behalf of cloud consumers) first time. In this research paper, various existing algorithms on Ab -initio resource 

assignment are implemented and compared for further analysis. 

 

The rest of the paper is organized as  follows: Section II discusses fundamentals of cloud computing. Section III introduces 

initial resource assignment algorithms. Section IV gives comparisons among all algorithms discussed in section III. Section V g ives 

concluding remark and future work. 

II. FUNDAMENTALS O F CLO UD CO MPUTING 

Cloud is like a big black box, nothing inside the cloud is visible to the cloud consumers. Cloud delivers computing as a utility as 

it is available to the cloud consumers on demand. Cloud Computing is a simple pay -per-use consumer-provider service model 

[1][3][7][10]. 
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Below are the widely quoted definitions of Cloud Computing: 

NIST [8]: Cloud computing is a model for enabling ubiquitous, convenient, on -demand network access to a shared pool of 

configurable computing resources  (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and 

released with minimal management effort or service provider interaction. 

 

Ian Foster [4]: A large-scale distributed computing paradigm that is driven by economies of scale, in which a pool of abstracted, 

virtualized, dynamically-scalable, managed computing power, storage, platforms, and services are delivered on demand to external 

customers over the Internet. 

 

Rajkumar Buyya [3]: A Cloud is a type of parallel and distributed system consisting of a collection of inter-connected and 

virtualized computers that are dynamically provisioned and presented as one or more unified computing resource(s) based on 

service-level agreements established through negotiation between the service provider and consumers. 

 

Cloud computing is composed of three kinds of service models. These service models are based on the level and depth of the 

services provided by cloud computing [4][7][8][13][17][18]. 

 

Cloud Software as a Service (SaaS): In this service model, instead of using locally run applications the cloud consumer uses the 

cloud providers software services running on a cloud infrastructure. It is the job of cloud provider to maintain and manage t he 

software services that are used by the cloud consumer. The cloud provider may charge according to software quantity and time 

usage. Salesforge.com and Customer Relationship Management (CRM) are the examples of such service model 

[8][11][12][16][17][18]. 

 

Cloud Platform as a Service (PaaS): In this service model, the cloud platform offers an environment on which developers create 

and deploy applications. It provides platform where applications and services can run. The consumers do not need to take care of 

underlying cloud infrastructure including network, servers, operating system or storage but has a control over deployed application. 

Google Application Engine, Microsoft Azure and RightScale are the example of such model [8][11][12][17][18]. 

 

Cloud Infrastructure as a Service (IaaS): In this service model, cloud providers manage large set of computing resources such as 

storing and processing capability. Cloud consumer can control operating system; storage, deployed applications, and possibly 

limited control of select networking components (e.g., host firewalls). Sometimes it is also called as a Hardware as a Serv ice 

(HaaS). The cost of the Hardware can be greatly reduced here. Amazon Web Services, Open Stack, Eucalyptus, GoGrid and 

Flexiscale offers IaaS [8][11][12][17][18].  

 

In cloud computing various deployment models have been adopted based on their variation in physical location and distribution. 

Regardless of the services, clouds can be classified among four models as mentioned below:  

Private Cloud: It is private to the organization. All the cloud services are managed by the organization people themselves or any 

third party vendors. In private cloud services are not provided to the general public. Private cloud may exist on premise or off 

premise [6][8][17][18]. 

 

Public or Hosted Cloud: All the cloud services managed by the organization are made available as in pay as you go manner to 

the general public. The business people can adopt such cloud to save their hardware and/or software cost. Public cloud may ra ise 

number of issues like data security, data management, performance, level of control etc [8][17][18]. 

 

Community Cloud: Here cloud is available to specific group of people or community. All the cloud services are shared by all 

these community people. Community cloud may exist on premise or off premise [8][17][18]. 

 

Hybrid Cloud: It is a combination of two or more cloud models mentioned above [8][17][18].  

III.  INTRODUCTIO N TO  AB-INITIO RESO URCE ASSIGNMENT ALGO RITHMS 

First Come First Serve: First Come First Serve (FCFS) is one of the simple and efficient resource management algorithms under 

Ab-initio resource assignment. It is also known as First-in First-out or First Come First Choice. Here cloud resources are assigned 

to various incoming cloudlets (tasks) in order in which they arrive. A queue is maintained for all incoming tasks. It is a non-

preemptive resource scheduling algorithm. Figure 1 and Figure 2 shows FCFS algorithm for 10 cloudlets and 100 cloudlets 

respectively. 
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Figure 1 - FCFS (No of tasks: 10)  

 

 
Figure 2 - FCFS (No of tasks: 100) 

 

Shortest Job First: Shortest Job First (SJF) is a non-preemptive resource scheduling algorithm under Ab-initio resource 

assignment. Here cloud resources are assigned to various incoming cloudlets (tasks) that are having smallest CPU burst value.  This 

algorithm requires knowledge of how long a task will run which is very difficult to measure in real time. Figure 3 and Figure  4 

shows SJF algorithm for 10 cloudlets and 100 cloudlets respectively. 

 
Figure 3 - SJF (No of tasks: 10) 
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Figure 4 - SJF (No of tasks: 100) 

Round Robin: Round Robin (RR) is a non-preemtive resource scheduling algorithm under Ab-initio resource assignment. Here 

cloud resources are assigned to various cloudlets (tasks) based on time intervals. This algorithm does not focus on lengt h of the 

tasks and priority. Figure 5 and Figure 6 shows RR algorithm for 10 cloudlets and 100 cloudlets respectively. 

 
Figure 5 - RR (No of tasks: 10) 

 

 
Figure 6 - RR (No of tasks: 100) 
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Priority Based: Priority based scheduling involves assigning priority to each and every tasks. Here cloud resources are assigned 

to incoming cloudlets (tasks) based on priority assigned. Tasks with higher priorities are executed first. Figure 7 and Figur e 8 

shows Priority based algorithm for 10 cloudlets and 100 cloudlets respectively. 

 

Minmin: Minmin scheduling algorithm finds the execution time for all cloudlets. Then it chooses cloudlet with smallest 

execution time first and assigns cloud resources to it. Figure 9 and Figure 10 shows Minmin algorithm for 10 cloudlets an d 100 

cloudlets respectively. 

 

Maxmin: Maxmin scheduling algorithm finds the execution time for all cloudlets. Then it chooses cloudlet with largest 

execution time first and assigns cloud resources to it. Figure 11 and Figure 12 shows Maxmin algorithm for 1 0 cloudlets and 100 

cloudlets respectively. 

 

 
Figure 7 – Priority Based (No of tasks: 10) 

 

 
Figure 8 – Priority Based (No of tasks: 100) 
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Figure 9 - Minmin (No of tasks: 10) 

 

 
Figure 10 - Minmin (No of tasks: 100) 

 

 
Figure 11 - Maxmin (No of tasks: 10) 
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Figure 12 - Maxmin (No of tasks: 100) 

 

 

 

 

IV. CO MPARISONS AMONG AB-INITIO  RESO URCE ASSIGNMENT ALGO RITHMS 

Figure 13 and Figure 14 shows Ab-initio resource assignment algorithms for 10 cloudlets and 100 cloudlets respectively.  

Figure 15, Figure 16 and Figure 17 shows comparisons among Ab-initio resource assignment algorithms for 10 cloudlets, 50 

cloudlets and 100 cloudlets respectively. The execution time in vertical line shows the total completion time (makespan) of a ll 

cloudlets. The horizontal line shows the various Ab-initio resource assignment algorithms. 

Figure 15 shows that algorithms SJF and Minmin have the smallest makespan and algorithm FCFS has the largest makespan. 

Figure 16 and Figure 17 shows that if we increase the no of cloudlets then algorithms Minmin and Maxmin gives unsatisfactory 

results. The makespan of both algorithms is much larger than other algorithms as it requires computing total execution time o f all 

cloudlets at start of the algorithm. All other algorithms behave normally.  

 
Figure 13 – Ab-init io resource assignment algorithms (No of tasks: 10)  
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Figure 14 – Ab-init io resource assignment algorithms (No of tasks: 100)  

 
Figure 15 – Comparisons among Ab-initio resource assignment algorithms (No of tasks: 10)  

 

 
Figure 16 – Comparisons among Ab-initio resource assignment algorithms (No of tasks: 50)  
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Figure 17 – Comparisons among Ab-initio resource assignment algorithms (No of tasks: 100)  

V. CO NCLUDING REMARK AND FUTURE WO RK 

All initial resource assignment algorithms are simple and single objective. The major drawback is that the current load on 

various machines has not been considered. The main idea is to propose new load balancing algorithm which is dynamic in nature  

with also includes other various criteria. 
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