1

4
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Department of Higher Education
Technical Coordination Division, Shastri Bhavan
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Project Proposal
for
Establishing Centre for Cloud Computing

Name and full postal address with pin code of the Institution

Kalasalingam University

Kalasalingam Academy of Research and Education)
Anand Nagar, Krishnankoil-626190

Virudhunagar District, Tamil Nadu.

Project Title with a brief summary

Title: Centre for Cloud Computing

Establishment of Internet accessible infrastructure (e.g. data storage and computing
hardware) which is hidden from users, to provide extremely low cost computing
solutions for users with data and computation intensive problem through integration
of virtualization of computing infrastructure and internet technology.

Is it a network/coordinated project with other institute, industry, National Lab?

Yes, We have proposed to interact with the other Universities such as Indian Institute
of Information Technology, Bangalore, Institute of Technology, Banaras Hindu
University, Oklahoma university, U.S.A. and Ball State university, U.S.A. for
collaborative research work. We are also interacting with leading industries such as
Sun Micro Systems, IBM, Intel for joint research work in the area of cloud
computing.

Total Cost of the project

Phase | (First three years) 12.94 Crores
Phase Il (Fourth and Fifth Year) 04.82 Crores
Total 17.76 Crores




5 Project Summary

b)

a) Project Objective.

1 Develop dynamic, secure and automated infrastructure for Cloud
Computing.

2 To address the technical challenges such as user interaction interface,
services catalogue, system management, provisioning, monitoring and
metering in cloud computing.

3 Design and development of multi-data center, open source testbed for
research on the software, data center management and hardware issues
associated with the cloud computing

4 Extend access to high end educational resources to the academic
community through cloud computing

5 Development of Business Applications by examining cloud adoption
challenges in every business environment and proper penetration of
cloud into service areas.

Methodology to be adopted to achieve the Objectives

1. To develop technologies for highly automated, secured, dynamic,
instantiation and management of cloud computing infrastructures and
services. The research focus will be on service life cycle management,
infrastructure life cycle management.

2. Research will focus on how users of cloud interface with the cloud, services
a user can request, select the systems from the cloud to deliver on the
requested service, tracking the usage of the cloud.

3. Creation of global, multi data centre, open source testbed for the cloud
computing research and education. This will promote collaboration among
industry, academic institution, research labs. This cloud computing testbed
will encourage research on software, data centre management and hardware
issues. With this testbed researchers can test applications at internet scale.

4. To extend the access to advanced education resources such as high end
software including MATLAB, Solid works, SAS, Lab view, Adobe
products, SPSS etc. to the academic community through establishment of
Virtual Computing lab for cloud computing.

5. Making successful cloud business applications by proper penetration of
cloud into service areas. The innovative business ideas to build cloud based
services can be created through collaboration, rapid deployment of lower
costs private cloud. Business establishment can access to needed,
standardized IT resources from a third party provider that can enable to
deploy new applications, services, or computing resources rapidly without
having to have an infrastructure at all with the help of cloud computing. A



set of core services or building blocks that can be rapidly assembled into
higher level business services for quick deployment with the advancement
of cloud computing. Small scale IT companies can purchase cloud based
services to augment or replace their existing infrastructure.

C) Self assessment reflecting specific competence for undertaking the project

Kalasalingam University (formerly Arulmigu Kalasalingam College of
Engineering) has successfully executed many funded projects including
prestigious TIFAC CORE in Network Engineering project. The university have
excellent infrastructure in the field of computing, networking and grid
computing. Project team consists of senior academicians and active researchers
who are currently working in the area of grid computing, computer networks,
network security etc. The university has international collaborations and signed
MoUs with many leading universities including Carnegie Mellon university
USA, RWTH Aachen university, Germany, Oklahoma university, USA, Ball
State university USA, East Tennessee university USA, etc. The university has
excellent interaction with leading industries and signed MoUs with them. This
includes Sun Micro Systems, Nortel Networks, Intel Ltd., Infosys, IBM, etc.
Based on the above, the proposed project can be successfully carried out at
Kalasalingam University

d)  Stipulated period of completion

Phase I (first three years)
Phase Il (Fourth and Fifth years)

6 Introduction
a) Present State of art:

Cloud Computing is a common metaphor for an Internet accessible
infrastructure (e.g. data storage and computing hardware) which is hidden from
users. Cloud Computing makes data truly mobile and a user can simply access a
chosen cloud with any internet accessible device. In Cloud Computing, IT-
related capabilities are provided as services, accessible without requiring
detailed knowledge of the underlying technology.

Recently Cloud Computing has attracted lots of attention both from the
research community and from industry. The Cloud Computing paradigm has
evolved over the years from a basic IT infrastructure (data centers) to platform
as a service (PaaS), and then from software as a service (SaaS) to complete
service enablement on a hosted infrastructure. At the same time, virtualization
has emerged as a key enabler for the cloud computing paradigm. Several
challenges arise in the design, implementation, and deployment of virtualized



clouds. These challenges include but are not limited to automated service
provisioning, service monitoring and management, resource elasticity, cloud
programming models, economic models, charging and accounting, and, finally,
virtualization-specific issues such as image management and virtual appliance-
based service creation.

Current International Status

Presently IBM, Amazon, Google, Microsoft, Yahoo, and Level 3
Communications are the leaders in the cloud computing.

On Feb. 24, 2009 a new research organization called Cloud Computing
Futures (CCF) was established, focusing on reducing the operational costs of
data centers and increasing their adaptability and resilience to failure. The group
will strive to lower hardware costs, power consumption, and the environmental
impact of such facilities. Cloud Computing Futures is a new initiative to
improve the efficiency of the scalable computing hardware and software
infrastructure needed to deliver cloud services. Data centers and their services
have grown in size and importance as Microsoft has shifted to a software-plus-
services model in which an increasing number of new applications run in part,
or entirely, in the “cloud” and are delivered to clients via the Internet.

Microsoft’s business now depends on an ever-expanding network of
massive data centers: hundreds of thousands of servers, petabytes of data,
hundreds of megawatts of power, and billions of dollars in capital and
operational expenses. Because these data centers are being built with hardware
and software technologies not designed for deployment at such massive scale,
many of today’s data centers are expensive to build, costly to operate, and
unable to provide all the services needed for emerging applications—resilience,
geo-distribution, composability, and graceful recovery. The goal of the CCF
project is to identify, create, and evaluate new, potentially disruptive
innovations that can enable new software and application capabilities while also
reducing the cost of building and operating cloud services. The CCF project
started with a key concept: treat the data center as an integrated system—a
holistic entity—and optimize all aspects of hardware and software. As a result
of this work, Microsoft will be able to deliver a wider range of new, innovative
services more efficiently.

Recently on April 9, 2009 Yahoo has expanded its partnerships with top
U.S. universities to advance cloud computing research. The University of
California at Berkeley, Cornell University and the University of Massachusetts
at Amherst will join Carnegie Mellon University in using Yahoo’s cloud
computing cluster to conduct large-scale systems software research and explore
new applications that analyze Internet-scale data sets, ranging from voting
records to online news sources.



Till date, academic researchers have had limited access to Internet-scale
supercomputers for conducting systems and applications research. To help
alleviate this obstacle, Yahoo is granting these four universities access to the
Yahoo! cloud computing cluster. The Yahoo cluster, also known as M45, has
been operational since November 2007 and in use by Carnegie Mellon for more
than a year. The cluster has approximately 4,000 processor-cores and 1.5
petabytes of disks.

In July 2008, Yahoo! joined forces with HP, Intel, the University of
Illinois at Urbana-Champaign, the Infocomm Development Authority (IDA) in
Singapore, and the Karlsruhe Institute of Technology (KIT) in Germany to
create Open Cirrus™, a global, multi-data center, open source testbed for
advancing cloud computing research and education. The partnership with
Illinois also includes the National Science Foundation, creating a cloud
computing cluster at Illinois that is made available to the entire reach of the
NSF academic community. The international partnership promotes open
collaboration among industry, academia and governments by removing the
financial and logistical barriers to research in data-intensive, Internet-scale
computing. As the Yahoo! M45 cluster is part of the Open Cirrus™ cloud
computing testbed, the above universities will also gain access to and be part of
the Open Cirrus™ community.

Both Google and IBM recognize that they bring two sets of expertise to
the table that can make the project succeed. IBM's experience in running data
centers, combined with Google's obvious experience in running web apps on
giant clusters, complement each other. These two companies have partnered to
offer millions of dollars in resources to universities in order to promote cloud
computing projects. The companies say that the goal is to improve students'
knowledge of parallel computing practices and better prepare them for
increasingly popular large-scale computing that takes place in the "real world,"
such as search engines, social networking sites, and scientific computational
needs.

Amazon Elastic Compute Cloud (Amazon EC2) is a web service that
provides resizable compute capacity in the cloud. It is designed to make web-
scale computing easier for developers. Amazon EC2’s simple web service
interface allows you to obtain and configure capacity with minimal friction. It
provides you with complete control of your computing resources and lets you
run on Amazon’s proven computing environment. Amazon EC2 reduces the
time required to obtain and boot new server instances to minutes, allowing you
to quickly scale capacity, both up and down, as your computing requirements
change. Amazon EC2 changes the economics of computing by allowing you to
pay only for capacity that you actually use. Amazon EC2 provides developers
the tools to build failure resilient applications and isolate themselves from
common failure scenarios.



b)

National Status

In India cloud computing research and development has yet to take
active role despite of huge potential in terms both human power and marketing
final product. It has remarkable relevance in India given the fact that cloud
computing provides sharing of common resources at multiple locations in a very
economical way.

Indian Institute of Technology, Kanpur is the first to use IBM lab. The
Indian clients such as mid-market vendors, universities, telecommunication
companies and government bodies will be able to access the access the center
for the resource they need to pilot cloud infrastructure and application to their
customer. Many Indian Industries including Infosys, IBM India, Accenture etc.
have shown keen interest in promoting research in cloud computing.

Many mature technologies Grid architecture, Load balancing, Optimal
deploy configuration, Consistency models, Virtualization technologies,
Middleware frameworks, Software as a Service (SaaS), Hardware as a Service
(HaaS), Data grid & Semantic web, Web services, Security and Risk, Fault
tolerance and reliability, Auditing, monitoring and scheduling, Utility
computing, High-performance computing, Peer to peer computing are used as
components in Cloud Computing, but still there are many unresolved and open
problems.

This emerging field will benefit from close interaction between
researchers and industry practitioners so that the research can inform current
deployments. It is great answer to bring in innovation at affordable cost.

Cloud is the only way to support the dramatic increase in computing
needs that will allow for massive scalability while providing energy efficient
and resilient infrastructure

Man Power Requirement

For making the cloud computing into a reality needs collaborative
research between academic institution and industries. Many research scientists
have to work in close interaction in order to achieve multi-objective goal. Once
the technology is realized there will be lot of scope for lot many applications. So
the cloud computing technology would bring drastic revolution the field future
computing era and fetch huge employment opportunities for engineers.

Level of Infrastructure available with reference to technology under
considerations

Kalasalingam University has excellent facilities for computing and



d)

network research computing infrastructure includes enterprise level Sun server
4800, IBM blade servers (8Nos.) midrange servers from Sun, IBM and Wipro,
Entry level servers from IBM, Wipro, HCL etc., Workstations from Sun Micro
Systems, IBM etc.,, and more than 1000 computing nodes. Network
infrastructure includes Cisco Layer 3 switches, Cisco layer 2 switches,
Enterprise level routers, network management software such IBM Tivoli, Cisco
LAN works, Security devices such as Nortel firewall, VPN, Web switch, SSL
accelerator etc. The campus is networked with fibre and WiFi enabled. At
present the university has 24 Mbps Internet bandwidth and it is in the process of
expansion. The University has advanced labs in Multicore Architecture
supported by Intel, Network Processor Lab supported by Intel and Wireless
Sensor Networks Lab. Besides we have more than 100 postgraduate students
working in this area and nearly 1000 undergraduate students studying in
Computer science and IT related areas. They can be involved in developing
small modules and testing

Nature of ongoing activities pertaining to project under submission in the
institution:

Research work is in progress in the areas of grid computing, network
technologies, network security and applications of grid computing. Many Ph.D.
scholars are also working in the above mentioned areas. The university offers
M.Tech. programs in the fields in i) Computer Science and Engineering, ii)
Network Engineering, iii) Information Assurance and Network Security. Many
of these students are doing their dissertation in the areas related to proposed
project.
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7 Budget

a) Non — Recurring Expenditure:

Sl
No.

Equipment Details

Qty.

Unit Price

Total Cost

1.

Blade servers:
Quad Core Intel, processors
with chassis and accessories

100

Rs.2,00,000

Rs.2,00,00,000

Software:
Virtualization software
(Sun/VMWare)

Rs.25,00,000

Rs.25,00,000

Storage Component: 200 TB.
Storage with RAID Options

Rs.75,00,000

Rs.75,00,000

Workstations:
Intel dual core processor based
Work stations

200

Rs.30,000

Rs.60,00,000

Networking and accessories
(1GB / 10GB ports).Switches
and cabling

20

Rs.1,00,000

Rs.20,00,000

System Software and
Application Software with
academic licenses:
(minimum of 60 — 100 users)
Windows, Linux

Database, Visual Programming,
Data mining

Engineering Software:
Matlab / VLSI design,
Mechanical design, (Ideas,
ProE, Solid works)

Civil Engineering software,
Electrical Engineering
software,

IBM Tivoli network
management,

Web sphere.

1 set

Rs.2,00,00,000

Rs.2,00,00,000

Network security devices,
multiple level, Unified Threat
Managements, VPN, firewall,
IDS etc.

sets

Rs.30,00,000

Rs.30,00,000

UPS and other power
management system (24/7
support)

sets

Rs.50,00,000

Rs.50,00,000

Total

Rs.6,60,00,000
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b) Recurring Expenditure:

1 | Internet bandwidth (64Mbps dedicated) Rs.50 lakhs / year.
2 | Electricity and other maintenance charges Rs.15 lakhs
Maintenance charges for equipments
3 (Applicable for 4™ and 5" year) Rs.30,00,000
4 | Salary component:
For_Individual Group
Sl Total
No. Post Nos. Annual salary Expenditure
1. | Professor 1 No. Rs.9,00,000 / year Rs.9,00,000
g, |Assistant 1 No. Rs.6,00,000 / year Rs.6,00,000
Professor
3. | Lecturer 2 Nos. Rs.3,60,000 / year Rs.7,20,000
4. | JRF/SRF 8 Nos. Rs.1,80,000 / year Rs.14,40,000
Sub. Total Rs.36,60,000
| No. of Project groups 4 x Rs. 36,60,000 | Rs.1,46,40,000 |

Total recurring expenditure per year (for first 3 years)

Rs.2,11,40,000

Total recurring expenditure per year (for IV and V years) Rs.2,41,40,000
TOTAL BUDGET

Sl. . . :

No. Details of Expenditure Total (in Rs.)
1. | Non-recurring expenditure 6,60,00,000
2. | Recurring expenditure for first three years 6,34,20,000
3. | Recurring expenditure for IV and V year 4,82,80,000

Total 17,77,00,000

8 Plan of execution of project under consideration:

a)

Organizational setup:

The main head of the project will be the Project Director (Principal
investigator at senior professor rank with AGP 12,000/-) who will be
coordinating the overall functioning of the project. There will be four research
group directors who will be directly responsible for implementation of
individual research group activities. Each research group consist of one Group
director(head of the group)at professor rank, one project engineer at assistant
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professor level and two project associates at lecturer level and four
junior/senior research fellows. The research project activities of the four groups

are

Project Group I: Developing and automating Infrastructure for
cloud computing such as setting up virtual computing lab,
developing middleware, etc.

. Project Group I1: Design and development of system software for

meeting all technical issues related to cloud computing such as
security aspect, provisioning etc

iii. Project Group I11: Developing testbeds for experimentation for

different cloud computing applications

. Project Group 1V: Exploring all aspects for providing educational

software as a service, computing platform as a service, etc and few
business applications

Project Director
(Principal Investigator)

Director
Project group |
(1)

Director Director

Project group 111
(1)

Director
Project group Il

1) 1)

Project Engineer

(1)

Project Engineer

(1)

Project Engineer

(1) (1)

Project Associate

(2)

Project Associate

(2)

Project Associate

(2) (2)

Junior Research
Fellow (8)

Junior Research
Fellow (8)

Junior Research
Fellow (8)

Fellow (8)

b)

Principal Investigator with designation (responsible for execution of project
under reference)

Dr.S.Radhakrishnan

Senior Professor

Dept. of Computer Science and Engineering
Kalasalingam University

Krishnankoil -626 190

Tamilnadu

14

Project group IV

Project Engineer

Project Associate

Junior Research




c)

d)

Name of the faculty members and others involved

SI. No. Name Designation Specialization
1. Dr. S. Radhakrishnan Senior Professor Network Engineering
2. Dr. S. Karthikeyan Senior Professor Algorlth_ms, Soft

Computing

3. Dr. V. Vasudevan Senior Professor Grid Computing
4, Dr. K. Vimala Devi Associate Professor Computer Networks
5. Mr. K. Somasundaram Associate Professor Grid Computing
6. Mr. R. Ravi Associate Professor Network Security
7. Mr. J. Amutharaj Assistant Professor Peer to Peer Networks
8. Mrs. P. Deepalakshmi Assistant Professor Computer Networks
9. Mrs. R. Ramalakshmi Assistant Professor Computer Networks
10. Mr. V. Thiruppathy Kesavan | Assistant Professor Sensor Networks
11. Mrs. S. Sivaranjani Assistant Professor Sensor Networks
12. Mr. S. Sankara Narayanan Assistant Professor Network Security
13. Mr. B. Pitchai Manickam Assistant Professor Network Security
14 Mr.M.Gomathinayagam Assistant Professor Grid Security

Suggested plan of action for development of infrastructure:

1. Proposed to set up the entire infrastructure in phase | (mainly in first 2 years).

2. Will approach the major industries like IBM, Sun Micro Systems etc. to assist
in setting up the infrastructure and train the man power.

3. Will interact with universities having similar facilities to share their
experience in establishing the infrastructure (eg.: North Carolina State
University, USA).

Plan for internal monitoring and evaluation of progress implementation, (if
approved).

We will appoint a project monitoring committee consists of experts from
leading academic institutions and industries, research labs to meet once in 6
months to monitor the progress of the project and fix the mile stone for every
six months.

Existing facilities concerned with the project under reference

a)
b)

c)
d)

e)

Main equipment already available: Routers, Switches, Network security
devices, Network Management software

Library facilities: Central and department library with more than 40,000 books
with access to all IEEE, IEE, Science Direct journals.

Library facilities: Central and department library with more than 40,000 books
with access to all IEEE, IEE, Science Direct journals.

Workshop facilities: Well equipped work shop is available.

Computational facilities: Excellent computing facilities including Sun Enterprise
level server, IBM server, Wipro, HCL servers, many Systems and Application
software including engineering applications software are available. Computing
facilities also include 50 Sun workstations, 20 IBM workstations and nearly 1000
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nodes.

10 Any linkage with sister institutions, research laboratories, industry and other
agencies

Our university has signed MoU with following universities.

Carnegie Mellon University, USA.

RWTH Aachen University of Technology, Germany.
Oklahoma University, USA.

Ball State university, USA.

East Tennessee University, USA.

o ok~ w nNoE

Multimedia university, Malaysia.
Our university also signed MoUs with following leading industries.

Sun Micro Systems.

Nortel Networks.

Tyco Electronics.

Fluke Networks.

Society of Electronic Transactions and Security.
Intel.

Alcatel.

G N o 0 B~ D P

Slash support.

11 Isitinter-disciplinary project? If yes, name the participating departments

Yes, currently the core faculties are from Computer Science and Engineering and
Information Technology. In the later stage we will be involving other departments for
using the cloud computing facilities.

Name & Signature of Signature
Principal Investigator (Head of the Institution)
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