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Abstract— Secondary Storage VM Images Optimization" 

during migration of Virtual Machine, with the development 

of the computer technology and the virtual machine has 

been become the main research topic. Cloud computing has 

become the collective model for grouping the different 

technologies which are collaborated to provide the services 

on demand. Understanding of the current technology and 

future trends of virtual machine system greatly help to 

improve the service performance of cloud system. 

Therefore, we describe the current technology and present 

the future trends of virtual machine system in the paper. 
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I. INTRODUCTION 

Cloud computing is a paradigm that focuses on sharing data 

and computations over a scalable nodes in Network. 

Examples of such nodes include data centers, Web services 

and user computers. We term such a network of nodes as a 

cloud and An application based on such clouds is taken as a 

cloud application. Clouds are dynamic (resource) 

environment that guarantee related quality, availability and 

reliability aspects through automated and elastic 

management of the hosted services the services can thereby 

consist in a platform or a service and the infrastructure itself 

(P/S/IaaS). The automated management thereby aims at 

optimizing the overall resource utilization whilst 

maintaining the quality constraints.  

II. CLOUD SERVICE MODEL 

Service providers deliver their services according to three 

fundamental models: Infrastructure as a Service (IaaS), 

Platform as a Service (PaaS), and Software as a Service 

(SaaS)[11]IaaS is supposed to be the most basic version and 

when moving to the other versions, an organization, which 

is buying the solution, has to be concerned about fewer 

details. So with an IaaS solution an organization has to 

consider operating systems and applications and in SaaS 

they can just consume the service of the software. 

 
Fig. 1: Overview of the Service Models 

A. Infrastructure as a Service (IaaS): 

IaaS is the most basic service model since it offers a total 

infrastructure. This includes processing power and storage 

capacity. Sometimes firewalls and load balancers are offered 

but this functionality often belongs to the PaaS model. 

Providers with this service model have large amounts of 

storage and processing power which they have been 

demanded on supply. The customers of these providers can 

install some operating system images as well as 

applications. By doing this, the customer has a lot of 

freedom to create his own environment. 

B. Platform as a Service (PaaS): 

In this model providers offer a computing platform and/or a 

solution stack. This includes programming language 

execution environments, operating system, databases and 

web servers. In this situation the customer does not have to 

pay attention to firewall, load balancing and so on. The 

customers still have to developed its own applications which 

than can be run on the platform. 

C. Software as a Service (SaaS): 

In the SaaS model CSPs install application software that can 

be accessed via cloud clients. The customer does not have to 

manage the infrastructure or platform. The difference 

between a cloud application and a “normal" application is 

the elasticity. Cloud applications are more scalable and 

reliable. Furthermore the CSP will do the updates, back-ups 

and maintenance so the client does not have to worry about 

this. For the provider of the application it is easier to 

maintain because it doesn't have to be done for every 

customer separately 

D. Types of Cloud 

Cloud Advantages Disadvantages 

Public 

-Efficient use of 

Hardware 

-No need to buy 

hardware 

-Data is stored off-

premise 

Private 

-Control Over 

Hardware 

-Control over data 

-High costs 

-Hardware for peak 

loads 

-Hardware has to be 

bought or leased 

Hybrid 

-Business critical 

information can stay 

on premise 

-Less efficient than a 

public solution 

Community 

-Cost Can be spread 

-More efficient use of 

hardware 

-Hardware has to be 

bought or leased 

-Less efficient than a 

public solution 

Table 1: Types of Cloud 
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III. VIRTUALIZATION 

Virtualization is a framework or methodology of dividing 

the resources of a computer into multiple execution 

environments by applying one or more concepts or 

technologies such as, time-sharing, hardware and software 

partitioning, quality of service, partial or complete machine 

simulation, emulation and many others. It allows abstraction 

and isolation of lower-level functionalities and underlying 

hardware. It enables portability of higher-level functions and 

sharing and/or aggregation of the physical resources [9] 

Depending on the needs and goals of the computer, some 

alternative techniques which provide for handling sensitive 

and privileged instructions to virtualize the physical 

resources are discussed as follows: 

A. Full Virtualization: 

In this approach, kernel codes are translated to replace non 

virtualizable instructions with new sequences of instructions 

that have the required effect on the virtual hardware. The 

guest Operating System is not aware it is being virtualized 

and requires no modification. The hypervisor simulates 

several logical instances of completely independent virtual 

computers possessing its own virtual resources. It translates 

all operating system instructions on the y and caches the 

results for future use, while user level instructions run 

unmodified at native speed. The virtual resources included 

I/O ports and DMA channels. Therefore, each virtual 

machine can run any operating system supported by the 

underlying hardware.[10] 

B. Paravirtualization: 

In this approach, the running guest OS should be modified 

in order to be operated in the virtual environment. Unlike 

full virtualization, Paravirtualization is a subset of server 

virtualization in which it provides a thin software interface 

between the host hardware and the modified guest OS. 

Paravirtualization involves modifying the OS kernel to 

replace Nonirtualizable instructions with hypercalls that 

communicate directly with the virtualization layer 

hypervisor. 

C. Hardware Assisted Virtualization: 

Hardware assisted virtualization is a new CPU execution 

mode. In the new CPU execution mode, the VMM is 

allowed to run in root mode. Moreover, this mode allows 

privileged and sensitive calls to automatically trap to the 

hypervisor, removing the need for either binary translation 

or Paravirtualization. 

D. Resource Virtualization: 

In a virtualizing system, “storage volumes, name spaces and 

the network resources" is regarded as resource virtualization 

[11]. There are various approaches to perform resource 

virtualization. For example, individual components  may 

aggregated into a larger resource pool and a single resource 

such as disk space can partied into number of smaller and 

easily accessible resources of same type. In fact, storage 

virtualization is a form of resource virtualization, where a 

logical storage is created by abstracting all the physical 

storage resources that are scattered over the network. 

IV. SERVER CONSOLIDATION 

Server consolidation is an approach to optimizing 

computing resources that recognizes individual servers 

typically have excess capacity during the course of their 

normal operations. Its aim to optimize the use of physical 

resources to minimize underutilization.it may entail the 

introduction of server virtualization technologies as a 

mechanism for optimizing server capacity.[12] The primary 

objective behind server consolidation is to consume all of a 

server's available resources and reduce the capital and 

operational expenses associated with multiple servers. 

Traditionally, only 15-30 percent of a physical server's 

overall capacity is used. With server consolidation, the 

utilization rate can be increased to well over 80 percent. 

Server consolidation works on the principles of server 

virtualization, where one or more virtual servers reside on a 

physical server. 

 
Fig. 2: Virtual Servers Reside on a Physical Server. 

A. Essential Characteristics of Cloud Computing: 

NSIT given following characteristic 

1) On-Demand Self-Service:  

Computing resources can be acquired and used at any time 

without the need for human interaction with cloud service 

providers. Computing resources include processing power, 

storage, virtual machines etc. 

2) Broad Network Access: 

The previously mentioned resources can be accessed over a 

network using heterogeneous devices such as laptops or 

mobiles phones. 

3) Resource Pooling: 

Cloud service providers pool their resources that are then 

shared by multiple users. This is referred to as multi-tenancy 

where for example a physical server may host several virtual 

machines belonging to different users. 

4) Rapid Elasticity: 

A user can quickly acquire more resources from the cloud 

by scaling out. They can scale back in by releasing those 

resources once they are no longer required. 

5) Measured Service: 

Resource usage is metered using appropriate metrics such 

monitoring storage usage, CPU hours, bandwidth usage etc. 

V. LITERATURE SURVEY 

A. Title of Research Paper: Cloud computing: state-of-the-

art and research challenges. 

Summary: This paper present a survey of cloud computing, 

highlighting its key concepts, architectural principles, 

prominent characteristics, state-of-the-art implementation as 

well as research challenges. The aim of this paper is to 

provide a better understanding of the design challenges of 
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cloud computing and identify important research directions 

in this increasingly important area. Many key challenges in 

this domain, including automatic resource provisioning, 

power management and security management, are only 

starting to receive attention from the research community. 

Its provide a better understanding of the design challenges 

of cloud computing, there is still tremendous opportunity for 

researchers to make ground breaking contributions in this 

field, and bring significant impact to their development in 

the industry.[13] 

B. Title of Research Paper: Research Agenda in Cloud 

Technologies: 

Summary: This paper introduce the first systematic review 

of peer-reviewed academic research published in this field, 

and aims to provide an overview of the swiftly developing 

advances in the technical foundations of cloud computing 

and their research efforts. Structured along the technical 

aspects on the cloud agenda, Discuss lessons from related 

technologies; advances in the introduction of protocols, 

interfaces, and standards; techniques for modeling and 

building clouds; and new use-cases arising through cloud 

computing.[4] 

Research in this field appeared to be split into two 

distinct viewpoints. One investigates the technical issues 

that arise when building and providing clouds, and the other 

looks at implications of cloud computing on enterprises and 

users, discuss the research challenges facing enterprise 

users, such as cost evaluations, legal issues, trust, privacy, 

security, and the effects of cloud computing on the work of 

IT departments, Various definitions of cloud computing 

were discussed and the NIST working definition by Mell 

and Grance [5] was found to be the most useful as it 

described cloud computing using a number of 

characteristics, service models and deployment models. The 

review showed that there are several ways in which the 

cloud research community can learn from related 

communities, and has shown there is interest in academia 

for describing these similarities. Further, there have been 

attempts at building unified APIs to access clouds which 

seem to be more politically than technically challenging. 

Then, the perhaps clearest research agenda was 

presented towards interoperability in the cloud and the 

challenges that need to be overcome. Finally, both for 

building clouds and presenting use cases in the cloud, the 

research efforts were shown to be very diverse, making it 

hard to suggest in which way academia will be moving. This 

paper reviewed the technical aspects of research in cloud 

computing. 

C. Title of Research Paper: Dynamic Placement of VM for 

Managing SLA Violations. 

Summary: This paper introduce dynamic server migration 

and consolidation algorithm. The algorithm is shown to 

provide substantial improvement over static server 

consolidation in reducing the amount of required capacity 

and the rate of service level agreement violations. Benefits 

accrue for workloads that are variable and can be forecast 

over intervals shorter than the time scale of demand 

variability. The management algorithm reduces the amount 

of physical capacity required to support a specified rate of 

SLA violations for a given workload by as much as 50% as 

compared to static consolidation approach. Another result is 

that the rate of SLA violations at fixed capacity may be 

reduced by up to 20%. The results are based on hundreds of 

production workload traces across a variety of operating 

systems, applications, and industries. Timeseries forecasting 

techniques and bin packing heuristic are combined to 

minimize the number of physical machines required to 

support a workload. A method for characterizing the gain 

that a given virtual machine can achieve from dynamic 

migration is also presented.[15] 

D. Energy Aware Consolidation for Cloud Computing: 

Summary: This paper given the study of inter-relationships 

between energy consumption, resource utilization, and 

performance of consolidated workloads. The study reveals 

the energy performance trade-offs for consolidation and 

shows that optimal operating points exist. We model the 

consolidation problem as a modified bin packing problem 

and illustrate it with an example. Understanding the impact 

of consolidating applications on the key observable 

characteristics of execution, including resource utilization, 

performance, and energy consumption, is important to 

design an effective consolidation strategy. This paper 

exposes some of the complexities in performing 

consolidation for power optimization, and proposes viable 

research directions to address the challenges involved there 

are many issues that affect consolidation, including server 

and workload behavior, security restrictions requiring co-

location of certain application components, and power line 

redundancy restrictions. The paper focuses only on a 

manageable but important subspace spanned by CPU and 

disk resource combinations. The many issues that need to be 

addressed to achieve a real world implementation of such 

consolidation methods are also discussed to help point out 

fruitful research directions.[7] 

E. Title of Research Paper: A Mathematical Programming 

Approach for Server Consolidation Problems in Virtualized 

Data Centers. 

Summary: This paper presents decision models to optimally 

allocate source servers to physical target servers while 

considering real-world constraints. Its central model is 

proven to be an NP-hard problem. Therefore, besides an 

exact solution method, a heuristic is presented to address 

large-scale server consolidation projects. In addition, a 

preprocessing method for server load data is introduced 

allowing for the consideration of quality-of-service levels. 

Extensive experiments were conducted based on a large set 

of server load data from a data center provider focusing on 

managerial concerns over what types of problems can be 

solved. They have proposed a capacity planning method for 

virtualized IT infrastructures that combines a specific data 

preprocessing and an optimization model. We characterized 

the computational complexity of these models, proposed 

algorithms, and provided extensive experimental evaluations 

based on workload traces from an industry partner. The 

consideration of variations in the workload in SSAPv 

yielded hardware savings of around 31 percent as compared 

to optimal allocations in SSAP. This result holds for two 

widespread classes of applications, namely 

Web/application/database servers on the one hand, and ERP 

services on the other. The SSAPv Heuristic allowed us to 

solve large-scale server consolidation problems within 
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minutes, while easily integrating additional technical side 

constraints for the allocation.[14] 

VI. CONCLUSION 

Proposed work attempted to do a optimize secondary 

storage virtual machine migration for server consolidation 

based on frequent pattern generation from multiple VM 

images of large data center and using bin packing algorithm, 

to achieve this binary string matching to find all the 

occurrences of a pattern in a text where both strings are built 

on a binary alphabets, then most occurred pattern will assign 

bin then next pattern likewise scenario repeated till final 

compressed data get. 
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