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Abstract:    The important goal of cloud computing is to offer 
larger data center that satisfies the storage requirements of the 
customer. The entire data can’t be saved in a single server. Cloud 

provider (CP) has cluster of servers to fulfill the cloud request 
from various real time applications. The data is fragmented in 
multiple servers to maintain availability. Since the data request of 
a customer needs data from various servers, there is a possibility 
of attaining dead lock. In this paper, an enhanced queuing model 
is proposed where the cloud request (CR) is received in queuing 
manner for allocation of resources. A session is created for the 
CR with the CP resource allocation from cloud severs. This 
enables to put constraint on the number of CR making a session 
with CP to avoid resource suppression.  The Wait for Resource 
algorithm is used for allocating the server resources to a CR 
without deadlock in a session. This enables to forecast the 
resource requirements prior to resource allocation phase in a 
session. This makes the dynamic resource allocation efficient and 
free of deadlock. The results obtained evaluates the proposed 
model  and helps the CP  in dynamically choosing the number of 
server nodes necessary to achieve better performance for an real 
time application. 

 
Keywords: Cloud Computing, scheduling, deadlock, wait for 

resource algorithm, cloud providers. 

I. INTRODUCTION 

Cloud computing is a service provided over the internet 
on pay per use manner. Hardware and software facilities are 
outsourced by Cloud providers (CP) to the arriving requests 
and the requesting customers can use it anywhere in the 
world over the internet on rental basis. CP have a network of 
remote servers hosted on the  internet to store, manipulate 
and maintain data instead of working on a local server or a 
desktop. For providing this service, the CP needs to 
establish a dynamic resource allocation for the services over 
the internet. It is a rental model for providing on-demand 
access from a pool of resources that are been available on 
the CP side and virtually scalable. It is been provided to 
users on payment basis and less management effort. The 
main components of cloud computing are on-demand self-
service, wide network access, scalability and other 
requirements made by the end user [1].  
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Cloud computing brings unlimited computational resources 
before the user allow them to pay only for what they 
actually use at any given time. CP provides the available 
resources to the arriving request using different pricing and 
allocation methodologies based on time, location, usage, 
dynamic instance or reserved instance. 

Cloud users arrive with different requirements varying in 
terms of hardware, software, operating system, and database 
etc., CP has to maintain heterogeneous resources including 
servers and clusters.   The management and allocation of 
such heterogeneous resources makes a challenging role in 
the research of cloud.  This is been done manually for a long 
time that takes and fails in resource utilization. A dynamic 
provisioning technique is necessary for resource allocation 
in data centers and must be automated for checking the 
proper utilization of resources. This reduces the mean 
amount of resource and meets the performance of the 
service cloud as per the Service level agreement between the 
CP and the user [2].  

Data are being generated in large over the internet and it 
needs a larger data center to store it. So CP has to maintain 
larger data centers that are used to host multiple servers 
serving many varying applications with diverse workloads 
to predict. The data centers must be capable of managing 
wide resources and should serve multiple users demanding 
many large applications [3]. This is a challenging issue in 
dynamic resource allocation and management. Many 
interactive applications over the net require good response 
time. The cloud service providers should be capable of 
serving any service request arriving at any random time by 
adopting techniques making the cloud flexible. Amazon 
cloud services have their predefined tariffs and allocation 
table for cost and servers making both static and dynamic 
allocation flexible [4].  

Quality of service becomes the basic necessity in cloud. 
The cloud service providers should be concentrating on their 
quality of service for better service and efficiency. Thereby 
personal evaluation of their cloud system is necessary. They 
should consider the main factors of service like service time, 
throughput, response time, processor utilization etc., for 
their evaluation.  In order to achieve it, the cloud service 
provider should use a model that considers the arriving 
number of users, the existing cloud resources and the type of 
services that are to be delivered.  The innovative computing 
era requires the performance results for effective cloud 
design. The provider side and service side and the 
communication side performance have to be done. The 
cloud user requests follow Poisson distribution and the 
cloud users are considered to arrive in common probability 
distribution [5].  
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The cloud can be evaluated as a queuing model with the 
web service applications requested by the cloud users as the 
elements of the waiting queue and the virtual machines 
being the servers at the cloud. The implementation of queue 
helps in dynamic creation and removal of virtual machines 
and this helps in evaluating the scaling factor of cloud.  

Virtual Live migration of cloud is not considered here to 
achieve simplicity. Queuing model helps in the evaluation of 
the cloud service implementation [6].  

The cloud model should be providing not only the 
deadlock solution with least waiting time but also 
performance evaluation of the model.  The results should be 
revealing realistic values for design and decision makings in 
cloud. The average processing time, Service time, Response 
time and waiting time are considered as the factors of 
evaluation. This type of Queuing model should help in the 
profit decision and effective resource allocation at the 
provider side [7]. Quality of service (QoS) should be 
transparent to both the cloud provider and the user. Even 
though the cloud provider aims at better profit, the cloud 
design and architecture provides the following challenges in 
the performance evaluation.  

Cloud has 
• Enormous servers to monitor where the conventional 
performance models could not evaluate large number of 
servers.  
• The cloud response times and service times are not 
uniform and has to be considered as the general service 
probability distribution.  
• The arriving cloud users and the requirements are not 
uniform because of the random and dynamic feature of 
the cloud. The cloud service must provide QoS in spite of 
diversifying loads[8],[9].  
• While handling effective resource allocation, the 
investment and profit should also be considered in cloud.  
As a solution, we have modeled the cloud as aQueuing 

model with wait for resource algorithm with Markovian 
arrival and Gaussian service for better response and 
avoiding deadlock. The performance comparison has been 
done between proposed algorithm, First Come First Serve 
(FCFS) algorithm, min-max algorithm and max-min 
algorithm. The performance results depict that the proposed 
model gives relatively better performance in terms of QoS 
compared to existing algorithms. This queuing model gives 
the best use of the data center and better response 

This paper is organized as follows. The related work for 
resource allocation is discussed in Section 2. An enhanced 
queuing model as per the cloud requirements is presented in 
Section 3. Mathematical equations, performance 
comparisons and experimental results are shown in Section 
4. Finally, Section 5 concludes the paper. 

II. RELATED WORK 

In 2003, Doyle  et  al.  [10] presented a memory and 
storage based resource  provisioning  technique  based  on 
cache hit ratio and storage response time. In 2005, Bennani 
et al. [11] proposed queuing model using combinational 
search methodology for the best selection of the data center. 
In 2005, Tesauro et al. [12] suggested  a queuing model 
based on parallel M/M/1 queues for increasing the response 
time and throughput. In 2005, Urgaonkar et al. [13] 

presented a queuing model  for selecting servers for multi- 
tier application. 

 In 2006, Woodside et al. [14] presented a model 
based on queuing theory for decreasing the workload and 
improving the overall performance of the system and a 
scalable resource environment with good response time for 
the CR at the CP side is designed. A model is created for 
proper utilization of resources in the cloud. In 2007, Padala 
et al. [15] recommended a adaptive control based quality 
model for high resource utilization. In 2009, Ye et al. [16] 
suggested probability dependent priority scheduling for 
reducing the usage of servers. The work also presented 
shared and dedicated resource allocation algorithms to 
satisfy the user’s need. 

 In 2011, Fayoumi [17] published a work based on 
discrete event model  to access the performance for various 
workload conditions. The performance of the system was 
calculated based on the waiting time. 

In 2012, X. Wang, et al et al. [18] presented a adaptive 
technique for allocation of resources and energy 
management for different workloads and varying 
applications. This was found to be better in efficiency in 
terms of workloads  

In 2012, Wu et al. [19] presented a admission controlled 
scheduling algorithm for software applications to maximize 
profit. This model holds good for SAAS providers. In 2013, 
Sood [20] presented a prediction model for dynamic 
resource allocation based on the resource usage rate. The 
model depicts the resource usage rate and the system status 
prior to allocation. Thus the model saves the processing time 
instead of wasting the processing time for instant allocation 
and calculations regarding the same. The work transfers the 
load to resource manager instead of the server and thereby 
the server uses its processing capacity to serve the requests 
alone. 

Many researchers have designed lot of monitoring models 
that helps in resource monitoring. The maintenance of 
resources is valuable for the cloud provider and the users. 
Many existing tools are commercial and some are open 
sourced. Using the monitoring models and tools, the cloud 
features namely processing time, memory, speed and 
throughput can be observed.Maintaining and Managing and 
organizing the hardware and software resources is the key 
feature of the cloud provider.  

Mell et al., [21] have demonstrated the importance of 
monitoring tools and its role to thec cloud user and provider. 
Cloud service provider should serve the cloud users on 
demand and on time considering the utilization factor. The 
utilization factor needs to be effective without being over or 
under utilized. Most of the observing tools measure the 
performance of the cloud and give methodical results each 
under its own criteria.  

Luo, Liang and Wu, Wenjun and Di, Dichen and Zhang, 
Fei and Yan, Yizhou and Mao, Yaokuan [22] proposed a 
cloud resource allocation algorithm for the cloud providers. 
The algorithm distributes the cloud resources considering 
energy as the priority index using pre allocation scheme. In 
the above model, they decided to achieve the Quality of 
Service through resource pre 
allocation among the virtual 
machines.  



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-9 Issue-1, May 2020 

2066 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: A2825059120/2020©BEIESP 
DOI:10.35940/ijrte.A2825.059120 
Journal Website: www.ijrte.org 
 

The main drawback of the model is the resource pre 
allocation that is done statically. It does not monitor the time 
factor of the future arriving task, time allocation and the 
resource split from existing physical machines.  

Zhong, Hai and Tao, Kun and Zhang, Xuejie [23] 
suggested the idea of modified GA that overcomes the basic 
drawbacks of GA for cloud maintenance. The modified GA 
outperforms the existing algorithms in speed and 
throughput. The utilization factor of resources, maximum 
usage, security and over utilization are not considered in the 
above suggested method.  

Chen, Hanxiong and Fu, Xiong and Tang, Zhongrui and 
Zhu, Xinxin [24] suggested pre estimation and observation 
method for the cloud environment. They implemented 
vector auto regression by correlation between the resources 
for maintenance and observation of resources at each state. 
The suggested model produced good results but they have 
mentioned that it consumed more time and the time 
complexity factor has to be incorporated in future.  

Shin, SaeMi and Lee, SuKyoung [25] implemented the 
conservative back fill priority algorithm that assigns priority 
based on the arriving job’s weight and deadline. The jobs 

arriving at the cloud data center are being prioritized before 
execution and executed in the order of priority. The tasks 
arriving at cloud are dependent nowadays and thereby 
proposed algorithm could not produce better results for 
dependent tasks.  

Han, Yaojun et al., [26] implemented modified min-
006Din algorithm using least language first principle. The 
tasks with minimum deadline executed the limited capacity 
server being the basic principle with the task requesting 
resources and dependency checked here in addition. This 
again has the usual drawback of load balancing and QoS 
violation.  Vivek Kumar Prasad [27] have developed a load 
balancer with task scheduling based on HMM prediction. 
The prediction helps in monitoring the load at the arrival of 
every request and the completion of request. The results 
holds good for parallel processing in distributed system.  

III. PROPOSED MODEL 

There are many resource allocation algorithms for static 
and dynamic requirements. The model presented in this 
paper uses Wait for Resource algorithm to avoid deadlock in 
serving CR at the CP side for dynamic resource allocation. 
The CP can provide better performance using queuing 
model and Wait for Resource algorithm. The work presented 
has two modules. Session creation for the CR is the first 
module and the second module is the resource allocation 
between the CR and the servers.The visual architecture of 
the cloud service is shown in Fig 3.  

 

 
Fig 1: Proposed model architecture. 

A. Module I: Session Creation 

The Cloud provider allocates resources for CR in a 
session. The process of creating a session is shown in the 
below figure. The CR is submitted to the CP for resource 
allocation. If the number of CR exceeds the maximum value 
MAX, then the CR arriving thereafter will be added to the 
queue. The CR will be waiting in the queue until any of the 
CR’s current session gets completed. The CR arrives and get 

depart as they complete their session. Thus the number of 
CR’s in the session with the CP changes over time. The 

number of CR is increased when a new CR arrives the 
session and decreased when a CR gets completed. At any 
time, the number of CR’s in the session is always less than 

the MAX value. The CP maintains the record of the CR’s in 

the system. The process is shown in below Fig 2. 

 
Fig 2:  Session Creation 

B. Model II: Resource allocation 

Once the session has been created for CR’s by CP, the 

requests has to be allocated for the CR. The allocation 
process is done by Wait for Resource algorithm. The 
resources are predetermined to avoid deadlock before the 
allocation starts. When a cloud request is received, the 
algorithm runs to check if the system will be in safe state if 
the allocation occurs. The algorithm determines the order of 
CR to be served so that the resources are utilized properly. 
This makes the server to be utilized without being idle.  
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When a CR requests a server which is been utilized 
currently, then the CR is made to wait till the CR utilizing 
the server gets free. Fig 3 depicts the above said process in 
flow chart. 

 

 
Fig3: Wait for Resource Algorithm 

 
The cloud request comes in matrix form as [R1, R2, R3, 

R4, R5]. R1 stands for processor speed (in Teraflops), R2 
denotes memory requirements(in Gigabytes), R3 denotes 
bandwidth (in GB/Sec), R4 denotes storage capacity (in 
Terabytes), R5 denotes the number of server nodes. For 
example, if the CR arrives as [34565], the customer requests 
for 3 teraflops processing speed, 4 GB memory, 5 Gb/Sec 
bandwidth,  6TB storage space and 5 server nodes. The 
proposed model develops a system with MAX as limit for 
users in the session with the CP. The MAX value always 
lies less than the number of CR’s. The data center of CP 
contains MAX number of servers for serving the user 
request. The CR requesting a server being in use will wait 
for time n selected by the user and then sends its request 
again. This waiting for a resource is done to avoid deadlock. 
The resources are allocated in the order defined by the Wait 
for Resource algorithm so that the process are served in the 
way one after the other without deadlock. The CR exceeding 
MAX number of servers will be waiting in the queue for its 
time to enter. The session entered CR will be following Wait 
for Resource algorithm to get their resource from the 
servers. The allocation and queuing scenario is shown in the 
following figure. 

 When a CR arrives the system for the first time, a 
new session is created with the CP. The arrival is considered 
to follow Poisson distribution as per the queuing model with 
arrival rate .  The arriving CR increments the CR count and 
if it is less than the servers at the provider side, then it enters 
the session. Else the CR waits in the queue. All the session 

entered CR’s submit their request in terms of request vector 
with 5 parameters. The resources requested are allocated 
dynamically using Wait for Resource algorithm. Once the 
CR gets its job completed, it decreases the CR count in the 
session and gives way for the next CR in the queue to join 
its session. There are MAX identical servers with 5 
instances of resources namely memory, bandwidth, storage 
capacity, Processing speed. The servers are used completely 
in the model without being idle and the CR makes use of 
them with less waiting time. Thus the proposed system gives 
better performance in terms of server utilization, waiting 
time and response time. The system model allows allocation 
of resources to be done dynamically. The number of server 
nodes for a CR changes according to the varying workload. 
The sequence of CR to be executed without deadlock is 
found using wait for resource algorithm and the queuing 
model incorporated gives more response time throughput. 

IV. RESULTS AND DISCUSSION 

Wait for resource algorithm has been implemented in 
Java netbeans and the sequence of cloud request to be 
executed in order to avoid deadlock is found. This section 
also shows the performance of the resource aware queuing 
system in terms of server utilization with respect to request 
rate. The system performance is mainly identified with the 
help of 3 values namely Monitor time (T), Processing Time 
(A), Finished (F).The Monitor time(T) is the amount of time 
the server is ready for request. Processing time (A) is the 
amount of time the server is active during the Monitoring 
time or the requested processing time. Finished (F)is the 
total number of requests finished during the monitoring 
period. From this, we can infer six significant values namely 

Processor Utilization (U) : The percentage of processor 
capacity utilized during a specific period of time. U=A/T. 
Throughput of the system (X) is the average number of CR 
completed during given period of time. X=F/T. Average 
Service time (S) is the average time needed to complete the 
request. S=A/F. Capacity (C) is the number of requests that 
the system can handle. Queue length (Q) is the number of  
CR in the queue. Q=U/(1-U). Response time (R): The 
average time required to respond to a request (R). i.e. R = 
[(Q-1)*S) + S]/2 = (Q*S)/2 

The implemented Wait for resource algorithm in Java Net 
beans was tested in Queuing simulator and results are 
tabulated below. Figure 4 shows the System response time 
versus the processing time. In iteration, the Monitor time of 
the cloud server is 120 sec, and 150 requests are completed 
in a case, and the Processing time (A) is estimated to be 100 
seconds. The server utilization, throughput and response 
time was calculated for different user requested processing 
times. 

The Processor Utilization (U) is 100/120=83.33 percent 
utilization. Throughput of the system (X) is 150/120=1.25 
requests/sec, Average Service time (S) is100/150=0.66 
seconds. Average Queue length (Q) is 0.8/(1-0.8)=4 
requests. Average time taken by the server to respond(R 
)=(4*1.67)/2= 1.25 
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Table I: Cloud utilization 

S.no. 
Processing time 

(A)(In sec) 

 
Processor 
utilization 

(U) 
 

Finished requests 
(F ) 

Service time (s ) 
(In sec) 

Throughput 
(Requests/Sec) 

Response time 
(R) 
(In sec) 

1 85 60.71429 180 0.472222 1.285714 0.364899 

2 82 58.57143 195 0.420513 1.392857 0.297259 

3 83 59.28571 180 0.461111 1.285714 0.335721 

4 84 60 185 0.454054 1.321429 0.340541 

5 87 62.14286 200 0.435 1.428571 0.357028 

 
The above table I  shows the arriving request of 

processing time and the server utilization, throughput at the 
cloud provider side. This model enables the CP to have a 
clear picture of his environment and server better with 
appropriate number of servers. 

 
 
Fig 4:  Throughput with respect to processing time of 

Request 
 
The Fig 4 and Fig 5 depict the performance of the system 

in terms of throughput and server utilization for the arriving 
request of processing time. 

 
Fig 5:Throughput With respect to Server Utilization 

 
 The deadlock avoidance algorithms aim at freeing the 

server a little bit avoiding over utilization and better 

response time. The comparison between the existing and 
proposed deadlock avoidance algorithms is shown in table 
in Table II and the graphical form in Fig 6.  The response 
time being the basic factor in small scale cloud services, the 
users prefer the best cloud service with least response time.  

 
Table II: Comparison of Response time  

S.No Response time of  

Proposed 

Algorithm(sec) 

Response time of  Enhanced 

Load Balancing algorithm 

(ms)[28] 

1 0.364899 0.25033 

2 0.297259 0.48968 

3 0.335721 0.25033 

4 0.340541 0.25367 

5 0.357028 0.48968 

Average 0.33909 0.3468 

 

 
 

Fig 6: Comparison of response time for Iteration 
sequences. 

 
It been studied from [29],[30] and [31] that the scheduling 

algorithms give better results for random inputs in cloud, 
based on a specific constraint and the results observed are 
tabulated in Table III. 
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Table III : Comparison of Scheduling Algorithms 
S. 
No 

Algorithm Average Make 
span (Sec) 

Throughput Average 
Resource 
utilization 

Application constraint 

1 Min-Min 
algorithm 

20 1.25 - Incoming cloudlets are of shorter 
execution time 

2 FCFS 
algorithm 

46 1.10 68% First Come First Serve irrespective of the 
order of their execution time.  

3 Max-Min 
algorithm 

14 1.15 - Incoming cloudlets are of longer 
execution time. 

4 Proposed 
algorithm 

33 1.3 60% Follows FCFS with queuing model for 
better response time and devoid of 
deadlock. 

 
It is observed from the above table that cloud providers 

use the scheduling policy based on their requirement and 
type of service they provide. The Normal scheduling 
algorithms doesn’t consider the deadlock parameter. The 

deadlock in cloud becomes a essential thing when comes to 
small scale providers when they share their resources among 
the cloud users. Thus a queuing model and wait for 
algorithm is necessary for providing better response time 
and deadlock free environment respectively. The below 
graph depicts the performance of the algorithms more 
clearly. The proposed algorithm gives better performance by 
balancing the throughput and the average make span. The 
below Fig7 depicts the comparison factors between the 
discussed algorithms. 

 

 
 

Fig7: Comparison of throughput and execution time 
between Algorithms. 

 
The proposed model outperforms the existing priority 

model queuing, where queues of priority are maintained for 
better profit and the highly demanding user requests stay at 
the queue1 and the next level profitable requests stays at the 
queue 2 and so on. This makes starvation of the arriving 
requests with least demand. The comparison table IV is 
shown below for random iterations observed between the 
proposed and priority model suggested in [32]. 

 
Table IV:  Comparison of waiting time 

Iteration 
No 

Priority 
Model (sec) 

Proposed 
Model(sec) 

1 0.38 0.47222 

2 0.45 0.42051 

3 0.5 0.46 

4 0.32 0.45 

5 0.44 0.43 

6 0.6 0.41 

7 0.35 0.46 

8 0.4 0.4 

9 0.7 0.49 

10 0.2 0.5 

11 0.5 0.44 

12 0.9 0.46 
 

 
 

Fig 8: The waiting time Comparison graph 
As seen from the Fig 8, it is clear that the average waiting 

time and the response time is good in the proposed model. 
The Quality of service is thereby achieved in the proposed 
model. The existing priority model based on queuing theory 
holds good for profit expecting cloud service providers 
without concentrating the system performance or QoS. The 
profit factor is better in the existing model provided that 
there is good demand of cloud service requests else degrades 
the system performance.  

V. CONCLUSION AND FUTURE WORK 

The work proposed gives a solution for resource 
allocation technique for cloud environment devoid of 
deadlock.  
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A new idea is suggested where the Cloud Provider (CP) 
creates session for allocation of resources. 

 The number of CR in a session changes over time. The 
number of CR’s making a session with the CP is restricted 

using MAX value for proper utilization of resources. The 
proposed uses wait for resource algorithm thereby avoiding 
deadlock in real time and interactive applications. The 
excess CR are made to wait in the queue to avoid resource 
suppression. The CR provides resource vector to CP 
mentioning the resource requirements in advance. Thus the 
CP is able to plan the resources in advance. The proposed 
dynamic resource allocation model results in better 
performance in terms of server utilization and response time. 
The simulation results depict that the model is suitable for 
interactive applications. The further research work can be 
extended to adding security to the stored cloud data and 
supporting larger amount of cloud users incorporating 
virtual migration techniques. 
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