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Abstract---“Grid” computing has emerged as an important
new field, distinguished from conventional distributed
computing by its focus on large-scale resource sharing,
innovative applications, and in some cases, high-
performance orientation. In this article, we define this new
field. First, we review the “Grid problem,” which we define
as flexible, secure, coordinated resource sharing among
dynamic collections of individuals, institutions, and
resources. In Grid computing, resource scheduling &
management have always an issue. To achieve high query
satisfaction rate, randomness, less overhead, load balancing
and many others is priority to increase performance. In this
scenario Gossip protocol may provide the solution to the
resource scheduling problem. Gossip protocol is of three
type Epidemic gossip protocol, pairwise gossip protocol and
adaptive dissemination protocol. Epidemic Gossip protocol
disseminates information to multiple neighbors while
pairwise gossip protocol disseminates information to limited
subset. Pairwise protocol works best for uniform load
distribution. In Adaptive dissemination configuration have
been made by getting results from both epidemic and
pairwise gossip protocol. There are three performance
criteria according to which this protocol has been tested
Query satisfaction rate, packet overhead & requester
distance.

I. INTRODUCTION

Grid computing combines computers from multiple
administrative domains to reach a common goal, to solve a
single task, and may then disappear just as quickly. It is
analogous to the power grid. One of the main strategies of
grid computing is to use middleware to divide and apportion
pieces of a program among several computers. Grid
computing involves computation in a distributed fashion,
which may also involve the aggregation of large-scale
cluster computing based systems. The size of a grid may
vary from small a network of computer workstations within
a corporation to large collaborations across many companies
and networks. In Grid computing, resource scheduling &
management have always an issue. To achieve high query
satisfaction rate, randomness, less overhead, load balancing
and many others is priority to increase performance. In this
scenario Gossip protocol may provide the solution to the
resource scheduling problem. Gossip protocol is of three
type Epidemic gossip protocol, pairwise gossip protocol and
adaptive dissemination protocol. [Figurel] Epidemic Gossip
protocol disseminates information to multiple neighbors
while pairwise gossip protocol disseminates information to
limited subset. Pairwise protocol works best for uniform
load distribution. In Adaptive dissemination configuration
has been made by getting results from both epidemic and
pairwise gossip protocol. There are three performance
criteria according to which this protocol has been tested

Query satisfaction rate, packet overhead & requester

distance.
(2 (9} 3 ||

l"‘ N 4 - e - (1
O Rl W

7 G T = ¢

'7:0’*‘\.‘,_‘ A | Lh S

(i 3] { = f A

S an (17) =
Ist <= — 2nd

- P =
Fig. 1: Process Of communication in gossip protocols

Il. GRID COMPUTING AND CLOUD COMPUTING

Grid computing combines computers from multiple
administrative domains to reach a common goal, to solve a
single task, and may then disappear just as quickly. It is
analogous to the power grid.
Some of the definitions on grid computing are given below:
Definition: Buyyaet. al. defined grid as a type of parallel and
distributed system that enables the sharing, selection, and
aggregation of geographically distributed autonomous
resources dynamically at runtime depending on their
availability, capability, performance, cost, and users quality-
of-service requirements.
Definition: lan Foster defined grid as a system that
coordinates resources which are not subject to centralized
control, using standard, open, general-purpose protocols and
interfaces to deliver nontrivial qualities of service.
Cloud computing refers to both the applications delivered as
services over the Internet and the hardware and system
software in the data centers that provide those services.
Definition: According to Buyyaet. al. a cloud is a type of
parallel and distributed system consisting of a collection of
interconnected and virtualized computers that are
dynamically provisioned and presented as one or more
unified computing resources based on service-level
agreement. Cloud computing is a model for enabling
ubiquitous, convenient, on-demand network access to a
shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that
can be rapidly provisioned and released with minimal
management effort or service provider interaction . Cloud
computing provides basically three kinds of service:
Software as a Service (SaaS)is a kind of services
where in many users can make use of the software hosted by
the service provider and pay only for time it’s being used. It
will be better than buying the hardware and software as

All rights reserved by www.ijsrd.com 884



Gossip Protocols Applicability in Grid & Cloud Computing
(IJSRD/Vol. 2/Issue 02/2014/230)

keeps off the burden of updating the software to the latest
version, licensing and is of course more economical. Some
example service providers are Salesforce, Customer
Relationships Management (CRM) system and Google
Apps.

Platform as a Service (PaaS) provides a high-level
integrated environment to design, build, test, deploy and
update online custom applications. Some example service
providers are Google’s App Engine, Microsoft Azure,
RightScale and SalesForce .

Infrastructure as a Service (laaS) refers to the
services provided to the users to use processing power,
storage, network and other computing resources, to run any
software including operating systems and applications.
Some of the laaS providers are AWS, Eucalyptus, Open
Stack, GoGrid and Flexiscale.

1. CHALLENGES IN GRID COMPUTING AND CLOUD
COMPUTING

(1) Dynamicity: Resources in grid are owned and managed
by more than one organization which may enter and
leave the grid at any time causing burden on the grid.

(2) Administration: To form a unified resource pool, a
heavy system administration burden is raised along with

other maintenance work to coordinate local
administration policies with global ones.
(3) Debugging and profiling: Parallel and remote

debugging has always been a problem for developing
HPC programs and is an issue in cloud computing also.

(4) Development: Problems are concerned with ways of
writing software to run on grid-computing platforms,
which includes decomposing and distributing to
processing elements, and then assembling solutions.

(5) Dynamic scalability: The compute nodes are scaled up
and down dynamically by the application according to
the response time of the user’s queries. The scheduling
delays involved are real concern which leads to the
need of effective and dynamic load management

system.
(6) Accounting: Finding ways to support different
accounting infrastructure, economic model and

application models that can cope well with tasks that
communicate frequently and are interdependent.

(7) Querying and access: Scalable provenance querying and
secure access of provenance information is open
problems for both grid and cloud environment.

(8) Standardization: As every organization has their own
APIs and protocols used which makes the user data or
vendor lock-in. Thus integration and interoperability of
all the services and application is a challenge.

(9) Heterogeneity: Finding ways to create a wide area data
intensive programming and scheduling framework in
heterogeneous set of resources.

(10) Programming: The low-coupling between nodes and the
distributed nature of processing make the programming
of applications over grids more complex.

(11) Multi-tenancy: When the number of applications
running on the same compute node increases, it will
reduce the amount of bandwidth allocated to each
application which may lead to performance
degradation.

(12) Reliability and fault-tolerance: Tools for testing the
application against fault tolerance and compute failures
are required which help in developing a reliable system.

(13) Security and Privacy: The user has no idea where data
is stored and who will use it as there are more hackers
than developers.

(14) Power: Though cloud computing offers many type of
services finally to meet the needs of users, enormous
amount of power is consumed. An autonomic energy
aware resource management is very much required

IV. DIFFERENT GOSSIP PROTOCOL

Epidemic gossip protocol provider disseminates information
to multiple neighbors & they forward to their neighbors and
so on. Coverage Characteristics are non-uniform,
concentrated.  Pairwise  gossip  protocol  exchanges
information about limited subsets of other resources. It
provides uniform coverage & longer dissemination. This
protocol doesn’t do well in information dissemination for
the purpose of scheduling requests onto resources, when
resource & request are not uniformly distributed. It doesn’t
require a structured overlay, it makes it robust. By altering
their default behavior, to make it better suited to grid
resource scheduling. By Moving protocol away from
uniform complete coverage (usual goal) to achieve higher
query satisfaction rate. Result shows this protocol isn’t well
suited to grid resource scheduling with default parameters
especially in case of non-uniform distribution. Adaptive
Information Dissemination gossip protocol enhanced
version Of Epidemic gossip protocol Based on dynamic grid
Resource states. Every node has their local score ranging 1
to 100. Score determines how well information
disseminates. Each neighborhood sets the neighborhood
score as the arithmetic mean of neighborhood node scores.

V. GOSSIP MODELS

Gossip algorithms are distributed algorithms that “mimic the
way information spreads when people gossip about some
information with each other” [14]. Nodes are autonomous,
and do not require any overhead for formation or
maintenance of complex routes. They are simple and robust
because they are not affected by the network conditions or
nodes joining and leaving the network at random, and do not
possess a single point of failure. Gossip algorithms have
been proposed for many distributed applications, including
database replication [4], data aggregation [5], failure
detection [6], system monitoring [7],broadcast and multicast
[8-10], ad hoc network routing [11], and video streaming
[12] among others. These randomized algorithms are locally
very simple and have substantially higher degree of fault
tolerance, compared to deterministic algorithms, which
makes them highly scalable at the same time. Gossip
algorithms are based on pair wise random exchange of
information where communication takes place in parallel
rounds. In each round every node contacts another node at
random and either receives or transmits a piece of
information (or both). There are three basic variants of
gossip algorithm -- Push, Pull, and Push&Pull:

(1) Push: in push algorithm each informed node randomly

picks another node and sends its message.
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(2) Pull: in pull algorithm each uninformed node randomly
picks anther node and, if the selected node is informed,
receives its message.

(3) Push & pull: in push & pull algorithm all the nodes
pick another node at random and exchange their
message if either node is informed.

VI. CONCLUSION

Gossip protocol is an effective and efficient protocol in
distributed system environment. Gossip protocol s
implementable according to the requirements with particular
customization. Protocol expansions are available according
to conditions of implementation. Due to their properties, the
gossip algorithms can be implemented in the framework of
different distributed control strategies. When implementing
the gossip algorithms, the nodes in the network have no
knowledge of the global network topology. They
communicate on local level, with their neighbors only.
Using the acquired information, they can execute simple
tasks which at the end, will lead to reaching a global
objective. While the centralized approach for message
dissemination requires the central coordinating unit to have
an overview of the network and pull or push information
form the nodes, the gossip schemes use push and pull data
exchange on local level, thus reducing the overall traffic in
the network.
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