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Abstract— Since 1990s, it has become an important topic of 

research in Computer Science and Technology. This paper 

explains about the concept of Grid Computing. Grid 

Computing is the collection of computer resources from 

multiple location to reach a common goal. The grid can be 

thought of as a distributed system with non-interactive 

workloads that involve a large number of files. The concept 

of Grid differs from that of parallel computing and 

supercomputers. Here, the need of grid computing and its 

security concerns are provided. It has various types and 

components that are described. As grid computing is rapidly 

emerging as a dominant and important area of wide area 

distributed computing. Also, explained that how the steps 

take place in Grid and its architecture. 
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I. INTRODUCTION 

The availability of low cost powerful computers with the 

demand of the internet and high speed networks have led the 

computing technology evolved from classical distributed 

system to Grid environment. The Grid computing is rapidly 

growing day by day as a dominant field of high throughput 

wide area distributed computing. Its objective is to provide a 

service oriented infrastructure that supports the sharing and 

cooperative use of heterogeneous resources spread across 

multiple administrative domains that are not subject to any 

centralized control. Now a variety of middle ware systems 

are available that enable resource providers to make 

available their resources for use by others in Grid. By 

combining distributed resources Grid forms an image of a 

single virtual system through which users which are at 

different places can access shared resources in an efficient 

manner. Unlike where internet focuses on communication 

among devices, Grid computing is seen as a network of 

computation. The term “Grid” was introduced in 1998 with 

the launch of the book “The Grid: Blueprint for a new 

computing infrastructure” (Ian Foster, Carl Kesselman). 

This is defined as that “Grid computing is both software and 

hardware infrastructure that provides dependable, consistent, 

pervasive, and inexpensive access to high end computational 

capabilities”. 

This name (Grid) came from analogy with  

Electricity Grid. Users can obtain a resource such as 

electricity, or in this case computer processing from a 

variety of sources to supply their needs. The main goal is to 

provide users with access to the resources they need and 

when they need them. Initially Grid systems were developed 

for supporting scientific computations. Today, many 

enterprises and researchers are trying to use the Grid 

approach to commercial uses and for applications in many 

different areas. Security in Grid systems however has not 

been much addressed and yet is an important issue to make 

it usable in a variety of commercial applications. 

II. NEED OF GRID COMPUTING 

The basic or simple idea of grid computing is to provide an 

infrastructure for solving massive computational problems 

by using the idle resources (CPU cycles, disk storage, and 

network bandwidth) of large number of computers, servers 

embedded in a distributed infrastructure. The aim is getting 

computers to work together for solving a particular problem. 

In every organization, there are large amounts of 

underutilized computing resources. According to IBM 

survey Mainframes are idle 40% of the time, UNIX servers 

are actually "serving" something that is less than 10% of the 

time and most desktop machines are busy less than 5 percent 

of the time. 

Grid computing provides a framework for 

exploiting these underutilized resources to solve problems 

that are beyond the scope of single processor and also 

increases the efficiency of resource usage. In addition to 

scientific experiment, industries such as bio-medical field, 

modeling, oil exploration, motion picture animation, 

weather prediction and many others needs massive 

computing power. In grid environment a single large job can 

be split into smaller pieces and run it on several computers 

simultaneously which is too intensive for any stand alone 

machine. Super computers can’t be affordable for common 

man. But if we are working on a project and need a large 

computing power then we use grid computing. So here super 

computers cannot be used. 

III. TYPES OF GRIDS 

Grid computing can be used in many ways to address 

various kinds of application requirements. Often, grids are 

categorized by the type of solutions that they provide. The 

three primary types of grids are summarized below.  

A. Computational Grid  

A computational grid provides secure access to huge pool of 

shared processing power suitable for high throughput 

applications and computation intensive computing. It 

focused on specifically for computing power. Computational 

Grid also called Meta computer. Examples of computational 

Grid include NSF TeraGrid and SETI@home. 

B. Data Grid 

Data grids mainly provides an infrastructure to support data 

storage, data discovery, data handling, data publication, and 

data manipulation of very large volumes of data stored in 

heterogeneous databases and file systems across multiple 

organizations. Different datasets stored in different locations 

create an illusion of mass storage. These are often, but not 

always, combined with computational grid systems. 
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C. Service Grid 

In service grid unused resources are exported to the users in 

the form of service. It creates a "grid" from the unused 

resources in a network of participants. With the evolve of 

open grid architecture (OGSA), open and standard protocols 

it provides services and supports dynamic creating, running, 

maintaining and cancellation of application. The QOS is an 

important parameter for a service grid system to meet the 

user demand. 

IV. GRID COMPONENTS 

Grid basically contains five Components. 

1) A portal  

2) A service broker  

3) Task scheduler  

4) A task manager  

5) A group of grid node.  

The portal acts as a user interface, through which the user 

can log in and use the grid. After having logged into the 

grid, a user can submit a task. 

The service broker identifies the list of resources 

for handling a particular task submitted by the user and then 

selects the optimal one which is available now. 

A scheduler sets rules and priorities for scheduling jobs on a 

grid-based infrastructure. It is responsible for scheduling 

submitted tasks. 

The task manager finally launches a submitted task. 

The nodes can be desktops, servers, Workstations 

and clusters that belong to different LANs, WANs, or the 

Internet. 

V. GRID ARCHITECTURE 

Grid architecture identifies fundamental system 

components, specifies the purpose and function of these 

components, and indicates how these components interact 

with one another. A computational grid can be modeled 

using 4-layer architecture, and those are as follows (1) Grid 

application, (2) Core Grid Middleware, (3) Grid Tools, and 

(4) Grid Fabric. As shown in figure. 

Grid Fabric consists of all the globally distributed 

resources that are accessible from anywhere on the Internet. 

The Fabric Layer includes local protocols and interfaces for 

accessing and managing the local resources. Possible 

resources could be computers (such as PCs, clusters) with 

variety of operating systems (such as UNIX or Windows) as 

well as resource management systems such as LSF (Load 

Sharing Facility), Condor, PBS(Portable Batch System) or 

SGE (Sun Grid Engine), storage systems devices, databases, 

programs ,networks and special scientific instruments such 

as a radio telescope. 

GRID APPLICATION 

GRID TOOLS 

GRID MIDDLEWARE 

GRID FABRIC 

Fig. 5.1: Block Diagram of Computational Grid 

The Core Grid Middleware offers various core 

services such as remote process management, co-allocation 

of resources, storage access, information registration and 

discovery, security and aspects of Quality of Service (QOS) 

such as these resource reservation and trading. These 

services abstract the complexity and heterogeneity method 

of accessing distributed resources. 

The Grid Tools contains application development 

environments, programming tools, and resource brokers for 

managing resources and scheduling the application tasks for 

execution on global resources. 

Application layer is the highest layer of the 

structure that grid users "see" and interact with. The 

application layer is also called service ware. Grid 

applications are mostly developed using grid-enabled 

languages and interfaces and brokering and scheduling 

services provided by grid tools or user level middleware. 

Applications could be in science, engineering, business, 

finance and more.  The Grid portals offer Web-enabled 

application services, in which the users can submit and can 

also collect results for their jobs on remote resources 

through the Web. 

VI. STEPS IN TASK EXECUTION 

This grid VO model in figure 6.1 depicts typical steps of 

how grid jobs are submitted and executed. 

 
Fig. 6.1: Task execution in Grid 

A user log in to the grid through a portal, the portal 

acts as a user interface, through which user can log in and 

use the grid. After identification verification of the user 

he/she can submit its task to the task manager.  

The task manager cooperates with information 

center, which maintains the list of available resources and 

resource broker, which identifies list of resources which can 

satisfy a particular task submitted by the user.  

Next the scheduler is responsible for scheduling 

submitted tasks on the resources identified by resource 

broker, Which Sets rules and priorities for scheduling task 

on a grid infrastructure.  

Job manager supplies the user task, data to the 

selected resources and after execution of the task it returns 

the computed result to the user. 

VII. APPLICATIONS OF GRID 

Based on the types of applications of grid it can be divided 

into four types like on demand computing, high through 

computing, data intensive computing and collaborative 

computing. 

A. On Demand Computing 

On-demand computing is an enterprise model in which 

computing resources are made available to the user as 
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needed. Maintaining sufficient resources locally to meet 

peek requirements can be costly, On-demand applications 

use grid capabilities to meet short-term requirements in peak 

time. These resources may be computation, software, data 

repositories, and special scientific equipments. Computer 

Associates, HP, IBM, Microsoft, and Sun Microsystems are 

among the more prominent on-demand vendors. Sun 

launches Sun Grid, now anyone in the U.S. can get flexible, 

metered access to enormous computing power over the 

network for the affordable price of $1/CPU-hr.  

B. High-Throughput Computing 

In high-throughput computing, the grid is used to schedule 

large numbers of independent tasks, with the goal of 

utilizing unused processor cycles of ideal machines. Many 

scientific experiments are needed massive CPU power and 

they are strongly related to computing throughput so grid is 

used as high throughput computing in this case. For example 

The Condor system from the University of Wisconsin-

Madison is used to manage large collections of distributive 

owned heterogeneous computing resources around the world 

which is used for research purposes. 

C. Data Intensive Computing 

Data intensive computing is concerned with capturing, 

analyzing, managing large volume of data, which is 

maintained in geographically distributed repositories, digital 

libraries, and databases. Such data intensive applications 

exist on different areas like scientific research, cyber 

security, animation and business field. Also data-intensive 

applications require high degrees of fault-tolerance, 

reliability, and availability. Using data intensive computing 

rather only collect, analyze and store massive amounts of 

information, researchers are able to getting experimental 

results more rapidly and thoroughly .For example, Google 

runs an average of 100,000 Map Reduce jobs per day on its 

clusters, processing over 20 pet bytes data daily. 

D. Collaborative Computing 

It provides an ability to allow geographically distributed 

teams to develop, share and utilize common resources. 

Sharing is not limited to data, but also includes many other 

resources, such as scientific equipments, software, services, 

and licenses. These applications are often structured in terms 

of a virtual shared space to give a uniform interoperability 

among heterogeneous grid participants. With existing 

collaboration tools grids provide an infrastructure within 

which distributed users share computing tasks, analyses, and 

visualization results in the form of a collaborating 

computing. Let us take an example i.e Persons from 

different companies in a virtual enterprise can work on 

different components of a CAD project without even 

disclosing their work using the grid. 

VIII. CONCLUSION 

To conclude or summarize, we have seen that how grid 

computing is becoming the preferred platform for next 

generation. We have described about grid computing and its 

various components here. A number of scientific and 

commercial applications have started harnessing Grid. It can 

be observed that while there has been a lot of development 

for Grid technologies for eScience, there is still more to be 

achieved in Grid technologies. Grid Computing can move 

beyond scientific applications and into mainstream IT 

infrastructure. We have shown here the basic introduction to 

grid computing and its need, that when we have parallel 

computing and supercomputers then why we need grid 

computing. 
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