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ABSTRACT:
In this paper we study energy conservation in the Internet. We observe that different traffic volumes on a link can result
in different energy consumption; this is mainly due to such technologies as trunking (IEEE 802.1AX), adaptive link rates,
etc. We design a green Internet routing scheme, where the routing can lead traffic in a way that is green. We differ from
previous studies where they switch network components, such as line cards and routers, into sleep mode. We do not
prune the Internet topology. We first develop a power model, and validate it using real commercial routers. Instead of
developing a centralized optimization algorithm, which requires additional protocols such as MPLS to materialize in the
Internet, we choose a hop-by-hop approach. It is thus much easier to integrate our scheme into the current Internet. We
progressively develop three algorithms, which are loop-free, substantially reduce energy consumption, and jointly
consider green and QoS requirements such as path stretch. We further analyze the power saving ratio, the routing
dynamics, and the relationship between hop-by-hop green routing and QoS requirements. We comprehensively evaluate
our algorithms through simulations on synthetic, measured, and real topologies, with synthetic and real traffic traces.
We show that the power saving in the line cards can be as much as 50 percent.

INTRODUCTION:
Distributed computing is a field of computer science that studies distributed systems. A distributed system is a
software system in which components located on networked computers communicate and coordinate their
actions by passing messages. The components interact with each other in order to achieve a common
goal. There are many alternatives for the message passing mechanism, including RPC-like connectors and
message queues.

Three significant characteristics of distributed systems are: concurrency of components, lack of a global clock,
and independent failure of components. An important goal and challenge of distributed systems is location
transparency. Examples of distributed systems vary from SOA-based systems to massively multiplayer online
games to peer-to-peer applications. A computer program that runs in a distributed system is called a
distributed program, and distributed programming is the process of writing such programs. Distributed
computing also refers to the use of distributed systems to solve computational problems. In distributed
computing, a problem is divided into many tasks, each of which is solved by one or more computers, which
communicate with each other by message passing. The word distributed in terms such as "distributed system",
"distributed programming", and "distributed algorithm" originally referred to computer networks
where individual computers were physically distributed within some geographical area.

The terms are nowadays used in a much wider sense, even referring to autonomous processes that run on the
same physical computer and interact with each other bymessage passing. While there is no single definition of
a distributed system, the following defining properties are commonly used: There are several autonomous
computational entities, each of which has its own local memory. The entities communicate with each other by
message passing.

In this article, the computational entities are called computers or nodes. A distributed system may have a
common goal, such as solving a large computational problem.] Alternatively, each computer may have its
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own user with individual needs, and the purpose of the distributed system is to coordinate the use of shared
resources or provide communication services to the users. Other typical properties of distributed systems
include the following: The system has to tolerate failures in individual computers.

The structure of the system (network topology, network latency, number of computers) is not known in
advance, the system may consist of different kinds of computers and network links, and the system may
change during the execution of a distributed program. Each computer has only a limited, incomplete view of
the system. Each computer may know only one part of the input. Distributed systems are groups of networked
computers, which have the same goal for their work. The terms "concurrent computing", "parallel computing",
and "distributed computing" have a lot of overlap, and no clear distinction exists between them.

The same system may be characterised both as "parallel" and "distributed"; the processors in a typical
distributed system run concurrently in parallel. Parallel computing may be seen as a particular tightly coupled
form of distributed computing, and distributed computing may be seen as a loosely coupled form of parallel
computing. Nevertheless, it is possible to roughly classify concurrent systems as "parallel" or "distributed"
using the following criteria: In parallel computing, all processors may have access to a shared memory to
exchange information between processors. In distributed computing, each processor has its own private
memory (distributed memory).

Information is exchanged by passing messages between the processors. / The figure on the right illustrates the
difference between distributed and parallel systems.Figure (a) is a schematic view of a typical distributed
system; as usual, the system is represented as a network topology in which each node is a computer and
eachline connecting the nodes is a communication link. Figure (b) shows the same distributed system in more
detail: each computer has its own local memory, and information can be exchanged only by passing messages
from one node to another by using the available communication links. Figure (c) shows a parallel system in
which each processor has a direct access to a shared memory.

The situation is further complicated by the traditional uses of the terms parallel and distributedalgorithm that
do not quite match the above definitions of parallel and distributed systems; see the section Theoretical
foundations below for more detailed discussion. Nevertheless, as a rule of thumb, high-performance parallel
computation in a shared-memory multiprocessor uses parallel algorithms while the coordination of a large-
scale distributed system uses distributed algorithms.

LITERATURE SURVEY :
1) Automatic generation of energy conservation measures in buildings using genetic algorithms AUTHORS:
V. Siddhartha, P. V. Ramakrishna, T. Geetha, and A. Sivasubramaniam Building energy simulations are key
to studying energy efficiency in buildings. The state-of-the art building energy simulation tools requires a high
level of multi disciplinary domain expertise from the user and many technical data inputs that curb the
usability of such programs. In this paper an IT tool is presented, which has the capability of predicting a
building's energy utilization configuration based on the reported annual energy and a few non-technical inputs
from the user; and correspondingly generates cost effective energy conservation measures for the intended
savings. The approach first identifies the system variables that are critical to a building's energy consumption
and searches for the combination of these parameters that would give rise to the annual energy consumption as
reported by the facility. Genetic algorithms are utilized to generate this database.

A statistical fit is formulated between the system variables and the annual energy consumption from the
database. Using this correlation, system configuration for the target energy efficiency is determined with
corresponding energy conservation measures. A cost analysis is carried out to prescribe the most cost effective
energy conservation measures. Competency of the tool is demonstrated

2) GreenTE: Power-Aware Traffic Engineering AUTHORS: M. Zhang, C. Yi, B. Liu, and B. Zhang Current
network infrastructures exhibit poor power efficiency, running network devices at full capacity all the time
regardless of the traffic demand and distribution over the network. Most research on router power
management are at component level or link level, treating routers as isolated devices. A complementary
approach is to facilitate power management at network level by routing traffic through different paths to
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adjust the workload on individual routers or links. Given the high path redundancy and low link utilization in
today's large networks, this approach can potentially allow more network devices or components to go
intopower saving mode. This paper proposes an intra-domain traffic engineering mechanism, GreenTE, which
maximizes the number of links that can be put into sleep under given performance constraints such as link
utilization and packet delay. Using network topologies and traffic data from several wide-area networks, our
evaluation shows that GreenTE can reduce line-cards' power consumption by 27% to 42% under constraints
that the maximum link utilization is below 50% and the network diameter remains the same as in shortest path
routing.

3) Identifying and using energy-critical paths :

AUTHORS: N. Vasic, P. Bhurat, D. Novakovic, M. Canini, S. Shekhar, and D. Kostic The power
consumption of the Internet and datacenter networks is already significant, and threatens to shortly hit the
power delivery limits while the hardware is trying to sustain ever-increasing traffic requirements. Existing
energy-reduction approaches in this domain advocate recomputing network configuration with each
substantial change in demand. Unfortunately, computing the minimum network subset is computationally hard
and does not scale. Thus, the network is forced to operate with diminished performance during the
recomputation periods. In this paper, we propose REsPoNse, a framework which overcomes the optimality-
scalability trade-off. The insight in REsPoNse is to identify a few energy-critical paths off-line, install them
into network elements, and use a simple online element to redirect the traffic in a way that enables large parts
of the network to enter a low-power state. We evaluate REsPoNse with real network data and demonstrate that
it achieves the same energy savings as the existing approaches, with marginal impact on network scalability
and application performance.

4) Energy efficient online routing of flows with additive constraints AUTHORS: S. Avallone and G. Ventre
A number of studies report that ICT sectors are responsible for up to 10% of the worldwide power
consumption and that a substantial share of such amount is due to the Internet infrastructure. To accommodate
the traffic in the peak hours, Internet Service Providers (ISP) have overprovisioned their networks, with the
result that most of the links and devices are under-utilized most of the time. Thus, under-utilized links and
devices may be put in a sleep state in order to save power and that might be achieved by properly routing
traffic flows. In this paper, we address the design of a joint admission control and routing scheme aiming at
maximizing the number of admitted flow requests while minimizing the number of nodes and links that need
to stay active. We assume an online routing paradigm, where flow requests are processed one-by-one, with no
knowledge of future flow requests. Each flow request has requirements in terms of bandwidth and m additive
measures (e.g., delay, jitter). We develop a new routing algorithm, E2-MCRA, which searches for a feasible
path for a given flow request that requires the least number of nodes and links to be turned on. The basic
concepts of E2-MCRA are look-ahead, the depth-first search approach and a path length definition as a
function of the available bandwidth, the additive QoS constraints and the current status (on/off) of the nodes
and links along the path. Finally, we present the results of the simulation studies we conducted to evaluate the
performance of the proposed algorithm.

5) An energy saving routing algorithm for a green OSPF protocol :

A. Cianfrani, V. Eramo, M. Listanti, M. Marazza, and E. Vittorini In this paper we analyze the challenging
problem of energy saving in IP networks. A novel network-level strategy based on a modification of current
link-state routing protocols, such as OSPF, is proposed; according to this strategy, IP routers are able to power
off some network links during low traffic periods. The proposed solution is a three-phases algorithm: in the
first phase some routers are elected as "exporter" of their own Shortest Path Trees (SPTs); in the secondone
the neighbors of these routers perform a modified Dijkstra algorithm to detect links to power off; in the last
one new network paths on a modified network topology are computed. Performance study shows that, in an
actual IP network, even more than the 60% of links can be switched off. IMPLEMENTATION MODULES:
System Construction Module Router Operation Power Modeling Routing Dynamics MODULES
DESCSRIPTION: System Construction Module In the first module, we develop the system with the system
with the entities required to implement and evaluate the proposed model. We develop the system with
entities: Data Node, Nodes and Bank Node. The system is developed; such that the data node has the feature
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of uploading any dataset values in it and we developed it by uploaded excel file dataset for it. The Nodes are
developed with the Socket programming concept and �n� number of nodes can be created by the user. The
nodes can be name such that: N0, N1, N2�Nn. The Bank nodes has the option of getting the user query and
processing it through the Nodes as routers and display the results from the Data Node.

Router Operation:

In this module, we develop the Router Operation process. Our objective is to model the relationship between
link power consumption and traffic volume. We first present the router operation backgrounds and our
modeling details. Then we use simulations and experiments to validate our modeling. A link between two
routers is physically connected with two line cards, and the line cards consume the majority power of the
routers. We thus use link power consumption to abstract the power consumption of the line cards.

Power Modeling:

A sequence diagram in Unified Modeling Language (UML) is a kind of interaction diagram that shows how
processes operate with one another and in what order. It is a construct of a Message Sequence Chart.
Sequence diagrams are sometimes called event diagrams, event scenarios, and timing diagrams.

ACTIVITY DIAGRAM:
Activity diagrams are graphical representations of workflows of stepwise activities and actions with support
for choice, iteration and concurrency. In the Unified Modeling Language, activity diagrams can be used to
describe the business and operational step-by-step workflows of components in a system. An activity diagram
shows the overall flow of control.

SYSTEM REQUIREMENTS:
HARDWARE REQUIREMENTS:

System : Intel i3 core processor. Hard Disk : 40 GB. Floppy Drive : 1.44 Mb. Monitor : 15 VGA Colour.
Mouse : Logitech. Ram : 2 Gb. SOFTWARE REQUIREMENTS: Operating system : Windows 7. Coding
Language : JAVA Tool : ECLIPSE Indigo Release 2. SYSTEM STUDY FEASIBILITY STUDY The
feasibility of the project is analyzed in this phase and business proposal is put forth with a very general plan
for the project and some cost estimates. During system analysis the feasibility study of the proposed system is
to be carried out.

This is to ensure that the proposed system is not a burden to the company. For feasibility analysis, some
understanding of the major requirements for the system is essential. Three key considerations involved in the
feasibility analysis are ECONOMICAL FEASIBILITY TECHNICAL FEASIBILITY SOCIAL
FEASIBILITY ECONOMICAL FEASIBILITY This study is carried out to check the economic impact that
the system will have on the organization.

The amount of fund that the company can pour into the research and development of the system is limited.
The expenditures must be justified. Thus the developed system as well within the budget and this was
achieved because most of the technologies used are freely available. Only the customized products had to be
purchased. TECHNICAL FEASIBILITY This study is carried out to check the technical feasibility, that is, the
technical requirements of the system. Any system developed must not have a high demand on the available
technical resources. This will lead to high demands on the available technical resources. This will lead to high
demands being placed on the client. The developed system must have a modest requirement, as only minimal
or null changes are required for implementing this system. SOCIAL FEASIBILITY The aspect of study is to
check the level of acceptance of the system by the user.

This includes the process of training the user to use the system efficiently. The user must not feel threatened
by the system, instead must accept it as a necessity. The level of acceptance by the users solely depends on the
methods that are employed to educate the user about the system and to make him familiar with it. His level of
confidence must be raised so that he is also able to make some constructive criticism, which is welcomed, as
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he is the final user of the system. SYSTEM TESTING The purpose of testing is to discover errors. Testing is
the process of trying to discover every conceivable fault or weakness in a work product.

It provides a way to check the functionality of components, sub assemblies, assemblies and/or a finished
product It is the process of exercising software with theintent of ensuring that the Software system meets its
requirements and user expectations and does not fail in an unacceptable manner. There are various types of
test. Each test type addresses a specific testing requirement.
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