International Journal of Computer Science Trends and Technology (I1JCST) — Volume 4 Issue 2, Mar - Apr 2016

RESEARCH ARTICLE OPEN ACCESS

A Study to Develop Server Virtualization Infrastructure in
Educational Institutions with Cost Effective and Green

Computing Approach
Yogesh Madhukar Ghorpade 1, Prof. (Dr.) R. Kamatchi[2
Research Scholar !, Research Guide 2!
Computer Science Department, Bharathiar University, Coimbatore, Tamilnadu

Professor, Head, CSE, Amity School of Engineering & Technology, Mumbai
India

ABSTRACT

Cluster computing has emerged as a result of the convergence of several trends, including the availability of
inexpensive high performance microprocessors and high speed networks. This also enables the development of
standard software tools for high performance distributed computing, and the increasing need of computing power for
computational science and commercial applications [2], [8], [27]. Server Virtualization has evolved to support
applications ranging from supercomputing and mission-critical software, through web server and e-commerce, to high
performance database applications [13].

The Educational Infrastructure Management is an expensive concern. Libraries, Computer centers and laboratories,
classrooms, Internet services, campus wide network are the basic infrastructure of any educational organization.
Frequent replacements, upgradation of the hardware, software in computer related infrastructure is often [5], [24],
[25]. Many courses in the computing booklet can benefit from hands-on educational activities in the form of
laboratory components associated with the lectures. This courses technology enabled these to switch from a mostly
descriptive content to learning activities which engage students in hands-on, authentic, problem-based learning [4],
[20], [24].

Educators have an opportunity to teach many types of topics related to cluster computing in universities at various
levels [2]. “Green computing” represents environmentally responsible way to reduce power and environmental e-
waste [21]. One of the primary goals of almost all forms of Virtualization is making the most efficient use of available
systemresources and optimizing it at high level [9].

This paper explores how some virtualization and clustering technologies can be deployed to provide students, as well
as instructors, with an optimized environment.. We focus on providing solutions which can integrate transparently to
any campus without involving significant changes to the classroom computers.

Keywords:- Clustering, Educational Infrastructure, Green IT, Open Source, Virtualization, Virtualization
Environment, Virtual Machines.

I. INTRODUCTION

resources [3], [15]. In this paper, server virtualization

It is an important aspect of educational infrastructural is proposed as a remedy to infrastructure demands and
manage ment. As the global financial turmoil highlights also an attempt is made to evaluate virtualization
the increasing costs associated with creating and educational infrastructural management domain, with a
supporting computer hardware and the space it particular emphasis on how new virtualization
occupies, servers in the Educational Infrastructure technologies can be used to simplify deployment,
management are attracting attention [3].What are the improve resource efficiency, and reduce the cost of
needs of virtualization in the academics and its reliability.
literature review is discussed. Why we need VMware To wuse Standard procedure for developing
technology for this platform and its methodology is virtualization kit in Education System and to develop
followed. Significance and its application usage over a Quick cluster of virtualization, with high repeatability
virtualization platform are studied. Nowadays the index, which can be replicated anywhere in about 2-3
educational institutes are facing a big challenge related hrs. To standardize the process such that it can be taken
building of computer infrastructure. up with minimum hardware usually found in UG/PG

If a proper virtualization infrastructure is built then it laboratories  of  colleges. To load  open
will perform following functionalities: Virtualization source development tools for distributed computing.
offers a first-step solution to the cost equation that To design and standardize a PG lab session (3 labs

arises when technology contends with space and other
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of 3 hrs. each) which can be performed on these setup.
To popularize this method or standardized procedure
with the colleges (Engineering / MCA / MCS,...) so
that it becomes a part of their teaching course. A
primary goal is to understand the key reasons for the
development of virtualization technology that supports
low-cost high performance and high availability
computing [23].

Il. NEED OF VIRTUALIZATION IN
EDUCATION

At present, the network infrastructure construction
has been basically completed in colleges and
universities. It is the main task of colleges and
universities to apply the maximum effect of the server
operating in network and to facilitate the management
and configuration of the server. It is the top priority of
the network center administrator to employ the server
resources safely, reasonably and efficiently [14].
Current processes of building small clusters are all ad
hoc and there are hardly any reliable standardized
methods for implementing in laboratories with proper
checklists, compatibility documentations, min selected
software kits all provided as onesingle unit.

Even with all of the available resources for
virtualization education, it is difficult to design a good
course that covers a reasonable subset of topics of
virtualization computing. Many typical undergraduate
or graduate courses have significant overlap with the
topics that may also be covered in a cluster computing
course. For example, undergraduate courses in
operating systems, networks, computer architecture,
algorithms, or Java computing may cover topics such
as threads and synchronization, network protocols and
communication, or issues related to Ssymmetric
multiprocessing [1], [22], [26].

There are also problems existing in the Laboratory
demanding to be addressed: scientific research and
student projects require high performance experimental
environment; it is difficult for colleges and universities
to provide a unified mass server environment for
students to experiment; it is a problem to deploy the
server environment in a bulk and unified way; it is a
great consumption of energy to construct the project
environment repeatedly [7], [12], [14].

A. International status

Many universities all over the world, including those
in developing countries, have used server virtualization
as a platform for virtual computing [2]. Many
resources are available for teaching cluster computing.
For example, the IEEE Computer Society Task Force
on Cluster Computing (TFCC) provides online
educational resources. Following are the few outside
universities which carry cloud computing in the class
room.

* University of Arkansas- Clusters Computing.

* Monash University-Parallel System.

* University of Southern California (USC)-Linux
Clustering.

* USC Trojans cluster research group-distributed
software RAID.

B. National status

* University of Hyderabad-parallel processing.

* University of Gujarat-Cluster computing, etc.

The above universities and other few universities
(Except Abroad Universities) which  provide
Virtualization theoretically but not in a standardized
method. So this platform with a standardize kit will
provide a utilization of infrastructure as well as
implementation of application with cost effective and
green computing approach. Demonstration and Hands
on activity will be a main role of this study which is
carried through methodology shown in this paper.

I11. SIGNIFICANCE OF THE
RESEARCH

Cluster computing provides an inexpensive
computing resource to educational institutions.
Colleges and universities need not invest millions of
rupees to buy parallel computers for the purpose of
teaching "parallel computing"[6], [8], [14].

A single faculty member can build a small cluster
from student lab computers, obtain free software from
the web, and use the cluster to teach parallel computing.
Virtualization, Clusters can be used in practical of
many courses taught at UG and PG and in colleges in
India. Courses such as
-MCA-ADBMS (IT34), OS (IT55), Mobile Computing
(ITEL), AIT (IT55),

-MCM -Networking (405), BCA -System Programming
& OS (603), NW (401).

-BE-Mobile Computing (410450), Cloud computing
(410450-iv-3).

-ME-Network Designing & modeling (510110),
Network programming (510111 c)-(Syllabus from
Savitribai Phule PuneUniversity, India).

-And also othercourses like B.Sc., M.Sc. etc.

Para-virtualization and its Clustering in building of
private cloud [16], [21].Study of Virtual Ware and its
benefits for virtualization platform can be built and
designed e.g. VMware [11], [18].

No such educational kit seems to be available in the
market at this time. Therefore this Standard procedure
kit will be useful in many educational institutions [2],
[20], [23].

IV. METHODOLOGY
This Experimental research has following procedure

A. Planning and Designing

The planning and designing of virtualization
infrastructure environment is shown in Figure 2 and the
comparision can be done from figure 1 shown as non-
virtualization  infrastructure.  Cluster  building,
managing it, lab designing and hands on activity can be
designed and plan from figure 2.
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Switched

' network
' New Desktops

Figure 1 Non-Virtualized Educational Scenario

VIRTUALIZED EDUCATIONAL SCENARIO

ESX Servers

Figure 2 Virtualized Educational Scenario

B. Building of Server Virtualization platform: d. Configuration and deployment of VM 2 on
By implementing VMware ESXi Server ESXi with open source operating system.
Requirements:- e. Configuration and deployment of VM 3 on
To deploy a server virtualization infrastructure, you’ll ESXi with open source operating system.
need at least one dedicated systems i.e. Host machine

along with 4-5 nodes machine. *VCenter: Configuration and deployment

Building a network between Server and Client
Nodes. Installation and configuration of network for
building a Virtualized platform.

For the server and client node we will use Open
b.  Configuration and deployment of Domain source operating system like Linux (Red hat, Fedora,

Controller Windows 2008 R2. Centos) and Windows OS. The images will be created

c. Configuration and deployment of VM 1 on for each client nodes with the information stored in it.
ESXi with open source operating system.

*Single Cluster
a. Configuration and deployment of ESXi 5.5 on
Host machine.
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FIGURE 3: INTEGRATED CLUSTER ARCHITECTURE

The above architecture in figure 3 gives an overall
structural design and basic resource availability. Integrated
architecture is the combination of various clusters link
together to the vCenter Cluster controller. This single
cluster is the combination of various Virtual Machine (VM)
nodes connected with single ESXi. Each ESXi uses New/
high configuration machine within the provided Lab with
available Datastore. This VM are accessed via vClient
software by either old desktop or thin client having low
resources.

V. WHY THIS HYPERVISOR? VMWARE
ESXI

VMware ESX is an enterprise-level computer
virtualization product offered by VMware. ESX is a
component of VMware's larger offering, VMware
Infrastructure, which adds management and reliability
services to the core server product. VMware is replacing
the original ESX with ESXi. VMware ESX and VMware

Phase I: Configuring the Server Virtualization ESXi are Type 1 hypervisors that are VM ware's enterprise
platform: software hypervisors for guest virtual servers that run

The Server Node and Client Node will be configured so
that the resources will be shared and monitoring will be
done. The Server Node will Manage the all the
Administrative Policy with the

privileges for various users allocated to the client Nodes.
Phase I1: Validating the approach cost effective and green
computing

By carrying test such as 1.Pretest 2.Posttest and 3.Control
group using validating tools such as jeopardy and other.

directly on host server hardware without requiring an
additional underlying operating system[18].

VMware vSphere has been production-proven thousands
of customer deployments all over the world. Other
hypervisors are less mature, unproven in a wide cross-
section of production
data centers, and lacking core capabilities needed to deliver
the reliability, scalability, and performance that customers
require. VMware is the clear and obvious leader in

Phase Ill: Monitoring of the Server Virtualization virtualization products. VMware tried both the Microsoft
platform: and Oracle virtualization products and found them lacking

The monitoring information will be gathered and log files
will be created. The various application of parallel

in features and performance compared to the VMware
product [10].

processing, distributed systems, clustering etc are
configured and implemented on Server Virtualization V1. COST EFFECTIVE
platform.

Tools to be used:

The main toolis VT which is required on Node System.

VT the minimum requirements are:  All 2" generation
Intel core i3 or above processors.

The main problem is to determine resource demand of
each application and to allocate resources in the most
efficient way. To deal with this problem the authors apply
an economic framework: the system allocates resources in
a way that maximizes the "profit" by balancing the cost of
each resource unit against the estimated utility that is
gained from allocating that resource unit to a service [29].
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The basic parameters, structural design for cost
comparison between virtualized and non-virtualized
environment have been discussed in our previous research

paper
VIlI. GREEN COMPUTING

The basic parameters for Green computing are as follows:
A. Managing Energy and Server Resources in

Virtualized Environment:

The main resources are used in ESXi and vCenter Server
for the management of Virtualized Environment via Thin
clients or old desktops (which have less resource). In
educational organization according to the available budget
and current QoS requirements, ie. balancing cost of
resource usage (energy cost) and benefit gained due to
usage of this resource. This enables a virtualized
environment to improve the energy efficiency under
fluctuating workload, dynamically match load and power
consumption, and respond gracefully to resource shortages
[29].

B. Ways to reduce IT Load:

Since powering the IT load in educational infrastructure is
such a large portion of the overall electricity costin a
Virtualized Environment, reduction of this load must be a
primary consideration in any energy efficiency initiative.
There are a number of ways to reduce this load including
the following:

*Virtualize or consolidate servers

*Reuse servers for ESXi whichare no longer inuse
*Enable power management
*Replace inefficientservers

*Power down servers when not inuse

VIIl. BENEFIT OF SERVER
VIRTUALIZATION

There are number of benefits in educational organizations
of virtualization. It reduces operational complexity,
maintains flexibility in selecting software and hardware
platforms and product vendors. It also increases flexibility
in managing different virtual environments. Some of the
benefits of virtualization are:

A. Server and applicationconsolidation

Virtual machines are used to consolidate the workloads
of under-utilized servers on to fewer machines, perhaps a
single machine. It includes savings on hardware and
software resources, management, and administration of the
server infrastructure. In virtualization the execution of
applications is well served by virtual machines. It
consolidates various heterogeneous applications running on
single platform for better utilization of resources.

B. Multiple execution environments and Resource
sharing
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Different operating system and various applications are
accessed by students on different desktops or thin clients
via this platform. Virtual machines also provide hardware
configuration such as SCSI, Ethernet, CD / DVD drives
devices. It can also be used to simulate networks of
independent computers. In virtualization ESXi platform run
multiple operating systems simultaneously having different
versions like in Linux Fedora 11, 12 etc., or even different
vendors like Linux, Windows etc. Virtualization empowers
the operating systems, applications to run on shared
memory multiprocessors. It also shares Datastore, network
devices and many more resources.

C. Debugging and Performance

Virtualization in VM enables powerful debugging and
performance monitoring tools. It also provides fault and
error regulation by isolating applications and services on
which they run [22]. Virtualization handles tasks such as
system migration, backup, and recovery easier and more
manageable. Virtualization is a great tool for research in
academic experiments. They provide isolation, and
encapsulate the entire state of a running system. Since we
can save the state, examine, modify and reload it. Hence it
provides an abstraction of the workload being run [28].

X. CONCLUSION

Make use of the high-density and management easiness
of Virtualization Technology, make full use of the existing
server resources of schools, provide for most students and
research projects adequate VE, and to meet the requirement
of research and teaching project on the server environment.

The infrastructure management is improved, the
manage ment workload is greatly reduced, and the server
management/ maintenance cost is saved; the single point
failure is reduced and the service guarantee level is
improved; and the integral resources shortage due to low
resources utilization is eased. The data security and disaster
recovery capabilities are enhanced [14].

This platform with a standard procedure to develop a kit
will provide a utilization of infrastructure as well as
implementation of application with cost effective and green
computing approach towards educational organization.

ACKNOWLEDGMENTS

My sincere thanks to (Prof.(Dr.). R. Kamatchi Research
Guide, (Prof.(Dr.). H. S. Acharya (Research Coordinator),
and my colleagues for their constant encouragement and
guidance.

REFERENCES

[1] AMERICAN UNIVERSITY SELF-STUDY (Jan
2014). “CHAPTER 8 Other Educational
Initiatives”.

Page 148



http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (1JCST) — Volume 4 Issue 2, Mar - Apr 2016

(2]

(3]

[4]

]

(6]

[7]

(8]

[0]

[10]

[11]

[12]

[13]

AMY APON, MEMBER, JENS MACHE,
RAJKUMAR BUYYA, AND HAI JIN (May 2004).
“Cluster Computing in the Classroom and
Integration With Computing Curricula 2001” IEEE
Transactions on Education, vol. 47, No. 2.
AVANADE PERSPECTIVE PAPER (2009)
“Server Virtualization: A Step Toward Cost
Efficiency and Business Agility “AVANADE
PERSPECTIVE PAPER Server Virtualization

BARHAM P, DRAGOVIC B, FRASER K, ET AL.
(Dec2003). “Xen and the art of virtualization”,
ACM Journal Volume 37 164-177p, ISBN: 1-
58113-757-5, ACM New York, USA.

BEHREND TARA S, WIEBE ERIC N (March-
April 2011). ”Cloud computing adoption and usage
in community colleges”, Behaviour & Information
Technology Journal Vol.30 No.2 231-240.

BHARGAVA R, SEREBRIN B, SPADINI F, et al.
“Accelerating two-dimen page walks for virtualized

LR}

sys”.

CHRISTINA BIRDIE (2011) “Distance Learning in
Science Using ‘Open Access Contents’: Role of
Special Libraries in India” ICoASL: New
Dimensions In Special Libraries Services.

CS YEO,R BUYYA, H POURREZA,R
ESKICIOGLU (2006).“Cluster Computing: High-
Performance,  High-Availability, and  High-
Throughput Processing on a Network of Computers”
Handbook of nature- Springer.

DAN KUSNETZKY (May 17,
“Virtualization and green computing”, ZDNet.

2007).

DAVID GREER, Director of Information Services,
HelioVolt “Why Choose VMware Robust and
Reliable Foundation” vmware.com.

DEVINE S, BUGNION E, ROSENBLUM M.
“Virtualization system including a virtual machine
monitor for a computer with segmented
architecture”.

Education Quality Summary U.S. Career Institute
2010.

HAI JIN, RAJKUMAR BUYYA, MARK BAKER
“Cluster Computing Tools, Applications, and
Australian Initiatives for Low Cost Supercomputing
cloudbus.org/ papers / IEAustMonitor.

(14]

[19]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[29]

INSPUR SOLUTION (May 2009). “Inspur Server
Virtualization Solution in Education Industry”.

JAMIE ALESSIO, CHRISTA ANSBERGS,
DANIEL MUDIMBE.. “Analysis of Server
Virtualization Utility Incentives "White Paper- The
Green Grid

J. NIEH, O. LEONARD (August 2000). Examining
VMware, Dr. Dobb's Journal.

PUSHT IKANT MALVIYA, SHAILENDRA
SINGH (June 2013). “A Study about Green
Computing” IJARCSSE Journal Volume 3, Issue 6,
ISSN: 2277 128X.

VMWARE, “Business and Financial Benefits of
Virtualization” business whitepaper.

What is VMWARE ESXI-VMware website on ESXi
5.0 and "ESX Server Architecture™. Vimware.com.

WHITAKER A, SHAW M, GRIBBLE S D (2002)
“Scale and performance in the Denali isolation
kemmel” ACM Journal Volume 36 Issue SI, New
York, NY, USAWinter.

XIAOLIN WANG, YIFENG SUN, YINGWEI
LUO, ZHENLIN WANG, YU LI, BINBIN
ZHANG, HAOGANG CHEN, XIAOMING LI (Jan
2010). “Dynamic memory paravirtualization
transparent to guest OS” Science in China Series F:
Information Sciences, Volume 53, Issue 1, pp 77-88.

YOGESH GHORPADE, H.S. ACHARYA (January
2013). “Data Mining Performance Parameters of
Client Machine Under a Flat Network and Subnetted

Network”.2nd National Conference on Data Mining.
ISBN: 978-93-82880-25-7.

YOGESH GHORPADE, S. GHORPADE, T.
BENNUR, H.S.ACHARYA “SERVER
VIRTUALIZATION (May 2013). A Cost Effective
and Green Computing Approach  Towards
Educational Infrastructure Management”.
International Conference on Cloud Computing and
Computer Science IRAJ. ISBN: 978-81-927147-2-1.

YOGESH GHORPADE, T. BENNUR,
HS.ACHARYA (February 2013). “SERVER
VIRTUALIZATION: A Cost Effective Approach
towards Educational Infrastructure Management
“.Checkmate 2013 - 4th Annual International
Conference-"Artha Satya“ ISSN 2231-0290.

YOURY
VOYTENKO

KHMELEVSKY, VOLODYMYR
(2010). “Cloud computing

ISSN: 2347-8578

WWW. ijcstjournal.org

Page 149



http://www.ijcstjournal.org/

International Journal of Computer Science Trends and Technology (1JCST) — Volume 4 Issue 2, Mar - Apr 2016

infrastructure prototype for university education and
research”, Proceeding WCCCE Journal '10, Article
no.8 New York, USA

[26] YOGESH GHORPADE (Jan 2013). Networking
Textbook on “Data Communication and Computer
Network” DCCN SELF PUBLICATION PUNE
ISBN: 978-93-5137-573-9.

[27] YOGESH GHORPADE, M. SHAIKH,
HS.ACHARYA (July-Dec 2012). “Educational
Infrastructure Management:
PARAVIRTUALIZATION in the classroom”.
Allana Management Journal of Research. ISSN
2231-0290.

[28] Mueen  Uddin, Azizah  Abdul Rahman,
“Implementing Virtualization A six-Step guide to
virtualization implementation for a more efficient,
reliable, and flexible data center”, (IJACSA)
International Journal of Advanced Computer
Science and Applications, Vol. 2, No.1, January
2011.

[29] Beloglazov Anton, Buyya Rajkumar, Young Choon
Lee, and Albert Zomaya, “A Taxonomy and Survey
of Energy-Efficient Data Centers and Cloud
Computing Systems”, Green Cloud Taxonomy,
2010.

AUTHORS PROFILE

Author’s Name: Yogesh Madhukar Ghorpade

He is Pursuing Ph.D. From Bharathiar University.
Completed Post Graduate Diploma in Cyber Security from
Tilak Maharashtra University, Master in Computer
Application from Pune University.

Having Experience of more than 11 Years in field of IT has
a Trainer, Faculty, Administrator, Expert and Analyst.
Certified in CCNA, Microsoft 410, 411- Server 2012
Installation and Administration, ITIL v3 Foundation and
Intermediate OSA, Pursuing VMware VCP-NVG6.

Areas of research interest are Virtualization Infrastructure
and Datacenter Designing and its deployment, HPC,
Network Monitoring, Case Study and Best Practices etc.
Written 8 research papers in International and 2 research
papers in National Journals in computer category. Written
two books in the field of Networking, Information Security
and Auditand one Patentis under procedure.

Author’s Name: Prof. (Dr.). R. Kamatchi

She is working as a Professor, Head, CSE, AMITY
University, Panvel Mumbai. She completed her Ph.D,,
thesis titled “Security issues of Web services in a Service
Oriented Architecture” with Mother Teresa Women’s
University, Kodaikanal. She completed her MCA from
Baradidasan University and M.Phil., in Computer Science
from Alagappa University. She has 15 years of teaching
experience with various courses. She has co-authored 5
books and presented more than 35 papers in National and
International conference. She has got 15 International
journal publications. She has conducted various sessions
on the topics of Service modeling, Customer Relationship
Management, Internet Security, Current IT trends in
various students and faculty forums. She is the approved
guide for M.phil. and Ph.d., programmes with Madurai
Kamaraj University, Prist University, Bharathiar University,
JJTU University. 7 students completed their M.Phil.
dissertation under her guidance and two students are
pursuing their doctoral research . She is in the editorial
board of various peer reviewed journals and books.

ISSN: 2347-8578

WWW. ijcstjournal.org

Page 150



http://www.ijcstjournal.org/

