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Abstract:  In the era of cloud computing and Big Data, millions of 

records are managed by cloud and gazillions of requests are 

handled in every piece of time. Because of this large amount of 

data, sometimes it becomes impossible for the servers to execute 

multiple requests simultaneously. There can be two types of 

request sent to the cloud including the one that requires no time 

bound or little delay is feasible and the other one is real-time or 

time-bound in nature. These services fall under the category of 

deadline-based services. For providing these services, cloud has to 

be configured in a manner such that these services can be 

executed within the required time frame. In this paper, a novel 

approach named Deadline Based VM optimization (DBVO), has 

been proposed for optimization of VMs (Virtual Machines). In 

this proposed approach, time factor i.e. the execution time and 

deadline are taken as primary parameters. With the passage of 

time, deadline is reduced as well. Therefore, in proposed 

approach, forthcoming deadline is considered and only required 

VMs are initialized. This causes minimum VM initialization and 

maximum resource optimization. The obtained results are 

compared with some of the existing approaches. 

 

Index Term: Cloud Computing, Deadline, Makespan, Resource 

Optimization. 

 

I. INTRODUCTION 

Cloud computing is used in analogous with the term 

internet. It [10] is a very innovative approach of  IT services 

that manages provisions and deliver them to the users. 

Nowadays, there is no need for organizations to profoundly 

avail expensive computational resources and infrastructure 

including applications that facilitate services on a large. 

Cloud computing permits the rescaling of services as required 

where companies have to capitalize for the consumed 

resources. Aforementioned way of resource provisioning and 

storage is called pool of computational resources that is 

designed to allot a computing function as a utility [13]. 

Additionally, by means of statistical multiplexing, public 

clouds including Amazon EC2 [12] are capable of availing 

such flexible and scalable services at minimum expenses. 

Datacenters are the computational and storage providing 

infrastructure on which cloud computing services are 

deployed and facilitated to the users who demand it. To 

enhance the capabilities of distributing service, 

infrastructures are often extended over several physical sites 

using surplus datacenters that are closer to customers [14]. 

Besides above mentioned benefits, it also provides increased 
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reliability by keeping multiple copies of liveware data on 

multiple datacenters. To illustrate, G-Scale network of 

Google connects its twelve datacenters [11]. Also, Amazon 

EC2 platform executes simultaneously on several datacenters 

located in different continents. It provides remote access to 

the internet-based services from decentralized datacenters. 

Different types of services via storage, network, applications 

& platforms are delivered to the users. Most of these services 

are time-based and also jobs of such nature must be handled 

cautiously in terms of resources. 

 

Real-time services have the highest priority for any 

processing unit and require timely execution. In Cloud, these 

are considered as deadline-based services which are to be 

served on time whether they are Software-as-a-Service, 

Platform-as-a-Service or Infrastructure-as-a-Service. 

I. RELATED WORK 

Deadline-based approach is also gives a major challenge in 

cloud based services. Since the tasks are executed on IaaS 

platform, therefore energy consumption is a matter of 

concern. In this context, Lu Guan et. al. proposed a 

methodology named dynamic resource allocation method 

based on deadline time (DRAMDT) [1]. The methodology 

was based on grouping the VMs of similar deadline and 

waking up only those groups of VMs that are required to save 

energy. Javier Celaya et. al. found the available resources (by 

means of network) that accomplish the jobs. The 

methodology was performed by using decentralized scheduler 

[2] that includes tree-based network overlay, where each level 

of tree denotes the sum to available nodes was used. 

 

Suhradam Patel et. al. presented another approach to 

handle the particular bottleneck [3]. The authors used two 

approaches to schedule the jobs. First was the normal one, 

where no real time or time bounded tasks were given. Second 

one was adopted for deadline based tasks, where 

heterogeneous servers were created and scaled up and down 

to execute several tasks. Not only deadline, but cost which is 

an another parameter of scheduling, was also taken by 

Zong-Gan et. al. in their scheduling approach [4]. 

 

Dinesh Komarasamy et. al. suggested an approach to 

minimize the make-span while handling deadline-based tasks 

[5]. The methodology is introduced on three major 

components: job manager to resolve job dependency & 

increased job priority, 

datacenter to execute the 

jobs and VM creation. 
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Chien-Hung et al. suggested to use minimum Weighted 

Bipartite graph to handle deadline based tasks with full 

resource utilization in their proposed approach [6]. 

II. PROBLEM IDENTIFIED 

This paper is an extension of previous work [7] which was 

static, it has not accepted requests dynamically. In the paper, a 

novel approach is used to handle deadline-based tasks. After 

submitting the tasks in ascending order, ordered by deadline, 

the deadline decreases after one by one execution of tasks. A 

variable nxt deadline (Next deadline) is taken to observe the 

tasks whose execution time is less than next deadline. After 

identifying those tasks, new resources are initiated to assign 

the tasks. In present paper, dynamic approach has been used 

to handle the deadline based tasks. 

The following abbreviations have been used in the 

proposed pseudocode: 

 nxt_deadline = next deadline of tasks after         executing 

current task. 

 Tn =n
th

 task. 

 Vk = k
th

 virtual machine. 

 Ti.exec = execution time of i
th

 task.  

When new task arrives, it is arranged using insertion sort. 

Following is the pseudocode of the proposed methodology 

that executes the multiple tasks dynamically: 

1. initialize i = 0, k = 0 

2. Arrange tasks according to deadline 

3. Find out total no. of tasks in queue 

4. While i < n do 

           4.1. If Ti.exec < Ti.nxt_deadline then 

                   assign Ti task to Vk resource. 

                    Else 

4.1.1. If any resource other than V0 is free then 

Assign Ti to that free resource 

4.1.2.  Else create a new resource Vk++ and Assign 

Ti task to VK++. 

(end of if statement). 

            4.2. Ti.deadline = Ti.nxt deadline 

            4.3. Ti.nxt_deadline = Ti.nxt_deadline – Ti.exec 

            4.4. i++ 

            4.5. Goto Step 2 

      5. done (end of while loop) 

      6. Stop. 

III. EXPERIMENTAL ANALYSIS AND 

COMPARISON 

 

In this section, the proposed approaches have been 

compared with the existing approaches. Parameters are taken 

as same as in the existing approaches. 

a) COMPARISON OF RESULTS 

In this paper, a comparison has been performed between 

the proposed DBVO and NDF (Nearest Deadline First) [8] 

approaches. In NDF approach, tasks were executed only on 

the basis of deadline that is very close to end where no 

resources were optimized. However, in the proposed 

approach, the primary objective of the DBVO approach is to 

handle time-bound tasks along with resource optimization. As 

time passes, deadline  of tasks also decreases. So in first case, 

number of initiated resources during execution, are compared 

as minimum number of resources must be initiated to reduce 

resource wastage. Figure 1 depicts a comparison made 

between the number of resources initiated during execution. 

Horizontal lines represent the number of tasks and vertical 

line depicts the number of resources occupied by tasks for 

execution on time. The results are shown in Figure 1 

indicating that the proposed methodology not only complete 

the tasks on time but also wake up less resources from the 

pool. 

 

 
Figure 1: No. of Resources Compared 

Another parameter, make-span was also considered in the 

DBVO approach. Minimum makespan is desired in every 

scheduling approach. Makespan is minimized while 

balancing the load in [9] as this leads to the increment in the 

Makespan as compared to proposed approach. For more 

authenticity of the proposed approach, an analysis was 

performed. The results are shown  in Figure 2. 

  

 
Figure 2: Comparison of Makespan 

 

Figure 2 indicates that the proposed approach has less 

make-span when compared to the existing one. 

IV. CONCLUSION 

In this paper, a novel approach for deadline based VM 

optimization named as Deadline Based VM Optimization has 

been proposed. This approach has been compared with NDF 

(Nearest Deadline First) and 

other deadline-based 

approaches. Comparison 

analysis shows that DBVO 
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has better results in aspects of minimum resource 

initialization (initiates fewer resources as compared to NDF) 

and minimum make-span (overall requires less time in the 

execution of tasks). 

On the basis of results, it is obvious that DBVO approach 

can be used for deadline-based services and will yield better 

results. 
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