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Abstract— In both static and dynamic provisioning, Virtual 

Machine sizing is perhaps the most vital step. Typically, 

efficient provisioning is achieved by two operations: (1) static 

resource provisioning. VMs are created with specified size 

and then consolidated onto a set of physical servers. The 

Virtual Machine capacity does not change; and (2) dynamic 

resource provisioning. The objective of Virtual Machine 

sizing is to ensure that Virtual Machine capacity is 

commensurate with the workload. While over-provisioning 

wastes costly resources, under-provisioning degrades 

application performance and may lose customers. We 

introduce the concept of “fuzzy assessment” s to measure the 

uneven utilization of a server. By analyzing risk assessment, 

we can improve the overall utilization servers in the face of 

multidimensional resource constraints. 
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I. INTRODUCTION 

Elasticity has now become the elemental feature of cloud 

computing as it enables the ability to dynamically add or 

remove virtual machine instances when workload changes. 

However, effective virtualized resource management is still 

one of the most challenging tasks. When the workload of a 

service increases rapidly, existing approaches cannot respond 

to the growing performance requirement efficiently because 

of either inaccuracy of adaptation decisions or the slow 

process of adjustments, both of which may result in 

insufficient resource provisioning. As a consequence, the 

Quality of Service (QOS) of the hosted applications may 

degrade and the Service Level Objective (SLO) will be thus 

violated. The experimental results show that SPRNT achieves 

up to 7.7x speedup in adaptation time, compared with existing 

efforts. By enabling quick adaptation, SPRNT limits the SLO 

violation rate up to 1.3% even when dealing with rapidly 

increasing workload. 

A. Resource Demand Analysis 

Admission controller analyzes the demands for user requests. 

So there may be the chances to the congestion to occur. In 

this case, other cloud servers will be share resource allocation 

with the current cloud servers. Therefore, the user demands 

are transformed to this VM cloud server. Through this 

efficient method, the user’s demands will be satisfied 

successfully by serving the customer without waiting. 

Therefore, the resources will be allocated dynamically. 

B. Resource Overcome Decision Making 

Admission controller makes decision, whether it is accepted 

or not. If the service is accepted, request is sent to 

overbooking scheduler to analyze horizontal elasticity in 

virtual machines. 

C. Innovate and Lead 

Ever-changing business requirements mean that your IT 

infrastructure has to be flexible. 

II. PROBLEM MOTIVATION 

It can without much of a stretch finish the confirmation in 

light of. As indicated by, at whatever point a foe A in the 

security diversion of that can bring about the challenger to 

acknowledge its evidence with non-unimportant likelihood, 

there exists an effective learning extractor that can separate 

the tested document obstructs aside from potentially with 

insignificant likelihood. at whatever point an enemy An in 

above diversions that can bring about the challenger to 

acknowledge its verification with non-unimportant 

likelihood, there exists effective information extractors that 

can extricate the tested document hinders aside from perhaps 

with insignificant Cloud Computing is a new utilization and 

delivery model for Information and Communication 

Technology (ICT) services. In Cloud Computing the users’ 

services are fully managed by the Cloud Computing 

providers. At any point of time, the user can consume their 

required services at a rate, on-demand that is set by their 

particular needs. 

A. Significance 

A cloud service has grown in popularity over the past couple 

of years. Cloud Computing is the number one strategic trend 

in the recently released top ten strategic technologies from 

Gartner. Cloud-based services can be exploited in a variety of 

ways to deploy an application or a solution. Some of the 

several significant business features in Cloud Computing 

technology are (1) Flexibility, (2) Disaster Recovery, (3) 

Automatic Software Updates, (4) Capital-expenditure free, 

(5) Increased Collaboration, (6) Work from anywhere, (7) 

Document Control, (8) Security, (9) Competitiveness, (10) 

Environmentally friendly etc. 

Using Cloud Computing Technology, resources 

does not eliminate the costs associated with IT solutions, but 

does re-arrange some costs and reduce others Future, 

enterprise consuming cloud services may increasingly act 

cloud provider and deliver application, information or 

business process services to customers and business partners. 

The report indicates that cloud-based, “on-demand” 

enterprise solutions, which include cloud-based workforce 

management solutions, are in growth demand. The service 

delivery model allows organizations to deploy work 

management products quickly and easily, with minimal 

upfront investment. The vendor is responsible for 

maintaining all hardware and network infrastructure well as 

application performance and availability, this model reduces 

the company IT departments. 
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In addition, organization automatically gets the 

latest and most advanced workforce management 

applications without having to perform expensive upgrades 

or purchase new software licenses. 

Workforce management solutions provided via the 

cloud provide web or mobile access to workforce 

management applications that help organizations 

significantly reduce their workforce costs. These applications 

can take advantages of cost efficiencies such as shared 

components, and may also embrace the on-demand 

infrastructure of a cloud to provide additional services when 

needed. 

1) Cost Saving 

Companies can reduce their capital expenditures and 

operational expenditures for increasing their computing 

capabilities. The lower barrier to entry and also requires 

fewer in-house IT resources to system support. 

2) Scalability/Flexibility 

Companies can start with a small deployment to a large 

deployment fairly, and then scale back if necessary. 

3) Mobile Accessible 

Mobile workers have increased productivity due to systems 

accessible in an infrastructure available from anywhere. 

The need for “Anytime and Anywhere” information 

has increased demand for mobile technologies. Mobile 

technologies using cloud computing allow the user to access 

the information very easily at any place and at any time. 

B. New Opportunities 

Cloud computing technology solutions present an array of 

opportunities that include cutting costs, underpinning growth, 

driving innovation and making business truly agile. 

C. Enabler of Business Agility 

Agile companies are seizing opportunities to create 

innovation new services and business models that decrease 

time to market, create operational efficiencies engage 

customers. Cloud Computing technology presents the 

opportunity for IT re-cast as an enabler of business agility-

rather than an inhibitor of business cloud in new ways. 

III. AIM AND OBJECTIVES OF THE RESEARCH STUDY 

The pre-research in this thesis is aimed to 

1) Study on Cloud Computing technology, 

2) Study the business benefits and challenges, 

3) Explore the characteristics, service models, deployment 

models, 

4) Study the communication service in the cloud, 

5) Investigate the current status of cloud computing 

adoption, 

6) Establish the impact of cloud computing 

7) Study the challenges and issues for future research. 

IV. CONTRIBUTION 

A. Purpose, Scope, Applicability 

1) Purpose 

They consider computational and memory resources and the 

objective is to achieve max-min fairness for computational 

resources under memory constraints. 

2) Scope 

In this project, we present the design and implementation of 

an automated resource management system that achieves a 

good balance between the two goals. We make the following 

contributions. The concept of “Cyber assessment” to measure 

the uneven utilization of a server. By analyzing risk 

assessment, we can improve the overall utilization of servers 

in the face of multidimensional resource constraints. 

3) Applicability 

To handle the data center resource utilization problems and 

overbooking challenges discussed, we have implemented an 

autonomic overbooking framework. The system architecture 

shows a system overview of the framework. A preliminary 

version focusing on scheduling was presented where the basic 

scheduling and collocation capabilities were implemented but 

just with simple admission control methods. This work was 

extended with a risk-aware admission control module, 

gaining some insight about parameters affecting 

overbooking, most prominently, target utilization. In this 

work we focus on building an autonomic framework that 

provides better application performance, avoiding over 

passing total capacity at any of the dimensions, and not only 

at the whole data center level but also in every single node 

into the system. In order to achieve that, besides using the risk 

assessment, a distributed PID controller approach (one 

controller at each server) is implemented to make the system 

fully autonomic. The system is now capable of keeping the 

utilization stable at each server in the data center, regardless 

of changing conditions (size of the data center, type and 

amount of cloud applications, VM sizes, etc.). 

The Admission Control (AC) module is the 

cornerstone in the overbooking framework. It decides 

whether a new cloud application should be accepted or not, 

by taking into accounts the current and predicted status of the 

system. The Knowledge DB (KOB) module measures and 

profiles the different applications’ behavior, as well as the 

resources’ status over time. This module gathers information 

regarding CPU, memory, and I/O utilization of both virtual 

and physical resources. The Smart Overbooking Scheduler 

(SOS) allocates both the new services accepted by the AC and 

the extra VMs added to deployed services by scale-up, also 

deal locating the ones that are not needed. The risk 

assessment module provides the Admission Control with the 

information needed to take the final decision of accepting or 

rejecting the service request, as a new request is only admitted 

if the final risk is bellow a pre-defined level. 

4) Achievements 

User request in data store in cloud. The cloud provider 

accepts the permission and user use the data store. Resource 

allocation is a main of the project in achievement. 

V. METHODOLOGY 

The methodology considers the process of resource 

management for a large-scale cloud environment. Such an 

environment includes the physical infrastructure and 

associated control functionality that enables the provisioning 

and management of cloud services. The perspective we take 

is that of a cloud service provider, which hosts sites in a cloud 

environment. The cloud service provider owns and 

administrates the physical infrastructure, on which cloud 

services are provided. It Site owners provide services to their 

respective users via sites that are hosted by the cloud service 
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provider. Therefore, the user demands are transformed to this 

virtual cloud server. Through this efficient method, the user’s 

demands will be satisfied successfully by serving the 

customer without waiting. Therefore, the resources will be 

allocated dynamically. 

We make the following contributions. We develop a 

resource allocation system that can avoid overload in the 

system effectively while minimizing the number of servers 

used. We introduce the concept of “fuzzy assessment” to 

measure the uneven utilization of a server. By analyzing risk 

assessment, we can improve the overall utilization of servers 

in the face of multidimensional resource constraints. We 

design overbooking algorithm that can capture the future 

resource usages of applications accurately without looking 

inside the VMs. The algorithm can capture the rising trend of 

resource usage patterns and help reduce the placement churn 

significantly. In order to obtain an optimal solution for a 

simplified version of the resource allocation problem and an 

efficient heuristic this approach provides the PID controller 

which gives the important contributions to this proposed 

system.  The controller used in this system executes in 

middleware platform. The protocol ensures three design goals 

namely fairness, adaptability and scalability. It evaluates 

heuristic system through simulation and its performance to be 

well aligned with the designed goals. In this system, global 

synchronization can be avoided as there is a single continuous 

executed instead of sequences of executions with restarts. 

Scalability is obtained, which indicates that all 

metrics considered for this evaluation are independent of the 

system size. In other words, if the number of machines grows 

at the same rate as the number of sites, while the CPU and 

memory capacities of a machine, as well as all parameters 

characterizing a site, such as demand, number of modules, 

etc., stay the same then it expects all considered metrics to 

remain constant. 

VI. SYSTEM ARCHITECTURE 

A. Risk Aware Overbooking 

 
Fig. 1: System Architecture 

B. System Architecture Description 

To handle the data center resource utilization problems and 

overbooking challenges discussed, we have implemented an 

autonomic overbooking framework. The system architecture 

shows a system overview of the framework. A preliminary 

version focusing on scheduling was presented where the basic 

scheduling and collocation capabilities were implemented but 

just with simple admission control methods. This work was 

extended with a risk-aware admission control module, 

gaining some insight about parameters affecting 

overbooking, most prominently, target utilization. In this 

work we focus on building an autonomic framework that 

provides better application performance, avoiding 

overpassing total capacity at any of the dimensions, and not 

only at the whole data center level but also in every single 

node into the system.  

In order to achieve that, besides using the risk 

assessment, a distributed PID controller approach (one 

controller at each server) is implemented to make the system 

fully autonomic. The system is now capable of keeping the 

utilization stable at each server in the data center, regardless 

of changing conditions (size of the data center, type and 

amount of cloud applications, VM sizes, etc.). The Admission 

Control (AC) module is the cornerstone in the overbooking 

framework. It decides whether a new cloud application 

should be accepted or not, by taking into accounts the current 

and predicted status of the system. The Knowledge DB 

(KOB) module measures and profiles the different 

applications’ behavior, as well as the resources’ status over 

time. 

This module gathers information regarding CPU, 

memory, and I/O utilization of both virtual and physical 

resources. The Smart Overbooking Scheduler (SOS) 

allocates both the new services accepted by the AC and the 

extra VMs added to deployed services by scale-up, also de-

allocating the ones that are not needed. 

The risk assessment module provides the Admission 

Control with the information needed to take the final decision 

of accepting or rejecting the service request, as a new request 

is only admitted if the final risk is bellow a pre-defined level. 

Admission controller analyzes the demands for user requests. 

Knowledge DB get data center behavior that is CPU, Memory 

and IO Utilization. And also analyze available running tasks 

and idle tasks, and then Calculate VM execution time and 

memory. Virtualization provides an efficient solution to the 

objectives of the cloud computing paradigm by facilitating 

creation of Virtual Machines (VMs) over the underlying 

physical servers, leading to improved resource utilization.  .In 

some situation, the customer has to wait in order to gain the 

services from the cloud server during the demand generated 

by the user. So there may be the chances to the congestion to 

occur. In this case, other cloud servers will be share resource 

allocation with the current cloud servers.  

 Memory demand is computed for the split process. 

 The virtual machines in the cloud are evaluated and 

memory demand of the process is calculated. If the 

demand exceeds the capacity of VM, the process is split 

(divided). 

C. Risk Aware Overbooking Analysis: 

1) Overbooking 

The overbooking strategies for cloud infrastructure providers 

lead to increase their profit and competitiveness. 

Overbooking offers a solution for the system utilization 

problem, by allowing the resource provider to accept more 

reservations than the capacity. The Risk aware overbooking 

approach can be used to improve system utilization. Within 

fuzzy assessment putting a job in a gap is acceptable if the 

first job in the queue is not delayed. This preserves starvation 

and leads to an increased utilization of the underling system. 
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However, this assessment has to be used with caution in 

systems guaranteeing Quality of Service aspects, since jobs 

in the queue might be delayed. 

OBF =
UsageRequested− Realusage

min(UseageRequested, Realcapacity)
 

Overbooking process analyzed based on following formula 

such as 

riski = {

0ifReqi < Unreqi
Reqi − UnreqiifUnreqi < Reqi < Freei

1ifReqi > Freei

 

D. Risk Admission Control Mechanisms 

1) Risk Admission Control Mechanisms 

 Let Req be the incoming service request 

 Let getFuzzyRiskAssessment the function that obtains 

the associated risk of accepting app 

 Let Threshold (CPU, mem, IO) the current risk 

thresholds of the data center 

App_Risk [CPU, mem, IO] = getFuzzyRiskAssessment(req) 

Accept Req 

Else 

Reject Req 

End if 

E. Algorithm Description 

Resource overbooking is an admission control technique to 

increase utilization in cloud environments. However, duet 

uncertainty about future application workloads, overbooking 

may result in overload situations and deteriorated 

performance. We mitigate this using brownout, a feedback 

approach to application performance steering, that ensures 

graceful degradation during load spikes and thus avoids 

overload. Additionally, brownout management information is 

included into the overbooking system, enabling the 

development of improved reactive methods to overload 

situations. One way of addressing those problems and 

increasing resource utilization is resource overbooking. In 

essence, the provider allocates more capacity than the real 

capacity of the data center. In other words, a new VM is 

admitted although the sum of requested cores or memory 

exceeds the number of cores or total memory in the data 

center. However, such an approach may lead to resource 

overload and performance degradation. 

Therefore, besides carefully choosing how to place 

VMs on physical machines, anew resource management 

challenge appears: estimating the appropriate level of 

overbooking that can be achieved without impacting the 

performance of the cloud services. Admission control 

techniques are therefore needed to handle this tradeoff 

between increasing resource utilization and risking 

performance degradation. Combining statistical multiplexing 

of resource demands, server consolidation and economy of 

scales, cloud providers are able to offer users resources at 

competitive prices. 

User soften exaggerate the sizes of the Virtual 

Machines (VMs) they lease, either because the provider 

forces them to use predefined sizes, common practice, or to 

compensate for uncertainty. Hence, a provider could practice 

overbooking: An autonomic admission controller selects 

whether to accept a new user application or not, based on 

predicted resource utilization, which is likely smaller than the 

requested amount of resources. Overbooking is beneficial 

both to the provider, who can gain a competitive advantage 

and increase profits, and the user, who may observe lower 

prices. Although combining overbooking and brownout may 

seem straight-forward, the two approaches should not be used 

without thorough evaluation. Indeed, the two autonomic 

feedback loops, belonging to the brownout application and 

the overbooking provider, may take conflicting decisions, 

which may degrade performance. By contrast, if both 

approaches are effectively combined, the overbooking 

system may take advantage of the application performance 

knowledge from brownout, and use both reactive and 

proactive methods to avoid overload situations. 

This algorithm first evaluates the risk associated to 

the new incoming request by calling the fuzzy risk assessment 

module. Once the associated risk is known, the admission 

control obtains the current (new) risk thresholds for the whole 

data center. Finally, it is checked, for each capacity 

dimension, if the risk of accepting the new incoming request 

is below the currently acceptable level and if so, the request 

is accepted. The process to calculate the service acceptance 

risk and the data center risk thresholds. The risk assessment 

module provides the Admission Control with the information 

needed to take the final decision of accepting or rejecting the 

service request, as a new request is only admitted if the final 

risk is bellow a pre-defined level (risk threshold).Calculating 

the risk of admitting a new service includes many 

uncertainties. Furthermore, choosing an acceptable risk 

threshold has an impact on data center utilization and 

performance.  

High thresholds result in higher utilization but the 

expense of exposing the system to performance degradation, 

whilst using lower values leads to lower but safer resource 

utilization. This method of choosing the representative risk 

thresholds for the data center balances utilization in all 

capacity dimensions. If capacity is imbalanced, e.g., CPU 

utilization is greater than memory; the admission control can 

act on this fact and admit applications that request more 

capacity of the type that is further from the target utilization 

level. 

VII. RESULTS AND DISCUSSION 

Efficient resource management in the virtualized data center 

is always a practical concern and has attracted significant 

attention. In particularly, economic allocation mechanism is 

desired to maximize the revenue for commercial cloud 

providers. This paper uses overbooking from Revenue 

Management to avoid resource over-provision according to 

its runtime demand. We propose an economic model to 

control the overbooking policy while provide users 

probability based performance guarantee using risk 

estimation. To cooperate with overbooking policy, we 

optimize the VM placement with traffic-aware strategy to 

satisfy application's QoS requirement. We design fuzzy 

assessment and algorithm to achieve traffic localization in 

order to reduce network bandwidth consumption, especially 

the network bottleneck bandwidth, thus to accept more 

requests and increase the revenue in the future. The 

simulation results show that our approach can greatly 

improve the request acceptance rate and increase the revenue 

by up to 87%while with acceptable resource confliction  
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VIII. CONCLUSIONS AND FUTURE WORK 

A. Future Work 

Our system multiplexes virtual to physical resources 

adaptively based on the changing demand.  We use the fuzzy 

metric to combine VMs with different resource 

characteristics appropriately so that the capacities of servers 

are well utilized. Our algorithm achieves both overload 

avoidance and green computing for systems with multi 

resource constraints. For on-demand pricing is done as pay 

per-use basis but in reservation plan pricing is charged by 

onetime fee. With Reservation plan consumers could utilize 

the computing resources in a much cheaper amount than on 

demand plan. 
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