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Abstract

The Grid has shifted its focus from the high performance aspects towards Virtual
Organizations which provide flexible, secure, coordinated resources sharing among
collections of individuals, institutions and resources. The world of Grid computing is so
vast that it always poses constant challenges and high learning curves to researchers and
scientists. An increased need for collaborative research, together with continuing
advances in communication technology and computer hardware, has facilitated the
development of distributed systems that can provide users access to geographically
disperse computing resources that are administered in multiple computer domains. The

term grid computing, or grids, is popularly used to refer to such distributed systems.

To access Grid resources an interface is needed. Grid portals are an increasingly
popular mechanism for creating such customizable, Web-based interfaces to Grid
services and resources. A Grid portal is a Web-based gateway that provides seamless
access to heterogeneous backend resources. The main objective of Grid Portals is to
provision Grid-based backend resources in transparent way. Portals are gaining attention
among programmers due to their ease in development, richness in functionality,
customization of interface and pluggable architecture. A collaborative portal brings
together various resources, applications and services under one roof and provides a single

point of entry and access to the users.

This Thesis addresses the requirements for building a high performance Grid Computing
portal. It also presents a brief introduction of Grid Computing and analyzes and compares
existing Grid Portal toolkits. A detailed description of design and development of a Grid

Portal has been presented in this Thesis.



Contents Page No
L@ AT (6721370 ) 1 F TP i
ACKNOWIEAZEMENL. ...ttt 1
A DSETACE . .ttt i
[00) 117531 11 T PR Y
LISt OF FIQUIES .o e vii
0 ] A 71 0[5 1)
Chapter 1 -Introduction 1
1.1 BaCKGrOUNG. .. ..ot e e e e e 2
1.2 Grid COMPULING .. .oei e e e e e 2
1.2.0 GIIA S@IVICES. .. u vttt et e et et et et e e e et et et et eeae e e e eaeaneens 3
1.2.2 General Principles for Grid Construction..............cooeeieeiieiiinnineenenne. 4
1.2.3 Grid ArChiteCture .........ooivieiii e 5
1.2.4Virtual Organizatio.............cooiuiiriiiiii e 8
1.2.5 Grid MiddIeware .........ooeiiiniiiiii e 8
1.2.6 Grid Information SerVICES.........vvuiieti it et eeeeaaans 9
1.3 Thesis Organization............ooiuiirie i e, 10
Chapter 2 - Literature Survey 12
2.1 Grid POIal ..o e 12
2.1.1 Grid Portal ArChiteCtUre. ..........vireii e 14
2.2 First Generation Grid POralS. ... ... 15
2.2.1 GridPort TOOIKit 3.0. . .. coeeeti et 15
2.2.2 Grid Portal Development Kit..........cooiiiiiiii i 16
2.2.3The NINFPOTtal ......coiiii e e e e 17
2. 2.4 GIIASPEEA. . ...ttt 18
2.2.5 Comparison of First Generation Grid Portals.....................ccoeeens ... 19

2.3 Second Generation Grid POMalS.........oovveeee e e 020

2.3 1 POIlet ..o 20



2.3.1.1 Classification of POrtlets........oouuueuunn i 21

2.3.1.2 Key Portlet Services ........oiiiiiiiiiiii e 21

2.3.1.3 Portlet Architecture. ... ... .ooeoeviniiiiiiiieie e 22
2.3.1.4JSR-168 Standard ...........cooiiiiiiiiii 23

2.3.1.5 Portlet CoNtaINer........ovoieeiiieiie e 23
2.3.2J8tSPCRA ...t 24
2.3.3 The WebSphere Portal ..ot 24
2.3 4 GridSPhere ....coviiniii e 25
2.3.4.1 GridSphere ArchiteCture............ooevviiiiiiiiiiii e 26

2.3.4.2 GridSphere Features...........c.coviiiiiiiiiiiiiiiieieeeee e 27

2.3.4.3 GridSphere Core Portlet..........coiiiiiiiii e, 27

2.3.5 Comparison of Second generation grid Portals........................cooeeein 28

B 0 T L1 T o T 29
Chapter 3 — Development aspects of Grid Portal 30
3.1 Software Requirements Specification...............ocoiviiiiiiii e 30
.1 T INtrodUCHION. .. .. e et 30
3.1.2 The Overall DesCription .........couviieiiiiiiie et e e eeeeeeaeeees 32
3.1.3 Specific REQUITEMENTS ...t 33

B € 5 16 B TS) o 74 ToT N 34
3.2.1 Resource DiSCOVETY SEeTVIVE. .. ..viuiie it ettt eiee e e eeeeeaeeaean 35
3.2.2 Job SUDMISSION SEIVICE. ... .vitit e e, 37

R T80 707 T L3 10 VAN 39
Chapter 4- Grid Portal implementation 40
4.1 GridSphere Installation...............oooiiir i 40
4.1.1 Starting GridSphere. ... .. ..o 42

4.2 POrtlet Creation. .......o.ieieie et e e e 44
4.3 Resource DiSCOVErY POrtlet. .. .......ouiniiriiieiie e, 45
4.3.1 Deployment of Resource Discovery Portlet................coooviiiiiiiiiiinnn, 47

4.3.2 Configuration Resource Discovery Portlet in Layout manager.................



4.4 Job SubmIsSION POrtIet ... 50
4.4.1 Deployment of Job Submission Portlet..................cooiiiiiiii i, 52

4.4.2 Configuration Job Submission Portlet in Layout Manager......................54

R 00161 L1 1S3 10 ) s F 55
Chapter 5- Experimental Results 56
5.1 CaSE STUAY. .. e ettt 56
5.2 EXperiment RESUIS........oooinii e 57
5.3 CONCIUSION. ...t e 62
Chapter 6- Conclusion and Future Direction 63
6.1 CONCIUSION. ... et e e e 63
A T (N (- To] oL PPN 63
References 65
68

List of Publications

Vi



List of Figures

Figure no. Title Page no.
1.1 ASIMPIe Grid ..o 3
1.2 The layered Grid ArChiteCUIE .........ccuvevieeeieeiee e e e 7
2.1 Grid Portal ArChiteCtUre ..........c.iuiiii i, 14
2.2 GridPort ArChiteCture ..........o.ouieiiiii e 16
2.3 Grid Portal Development Kit ..o 17
24 The Ninf Portal Architecture..............ooeiiiiiiii i, 18
2.5 GridSpeed Portal ArchiteCture ............ccoooiiiiiiiii e, 19
2.6 The Grid Portlet Architecture............o.ovviiiiiii e 22
2.7 The JetSpeed ArchiteCture. . .......oovieini i e 24
2.8 GridSphere Portal Architecture ..o 26
3.1 Use case Diagram of Resource DiSCOVEIY ........c.cooiviiiiiiiiiiiiiiiiine, 36

3.2 Sequence Diagram of Resource DiSCOVEIY..........coviviiriiiiiiiiiiieieeinn, 37
3.3 Use case Diagram of Job Submission...............cooevviiiiiiiiiiiiiiiini, 38

3.4 Sequence Diagram of Job SubmissioNn.................coooiiiiiiii 39
4.1 GridSphere Installation. ...........c.ooiiiii i e 41
4.2 GridSphere Installation(Conttd.).........ccoveiiiiiiiiiiiieee e 42

4.3 GridSphere Starting Page....c..ovvvererie e 43
4.4 GridSphere 10gin Page ......o.iuir it e 44
4.5 Creation of Resource Discovery Portlet into GridSphere....................... 46
4.6 Creation of Resource Discovery Portlet into GridSphere (contdd) .............46

4.7 Deployment of Resource Discovery Portlet into GridSphere .................... 47

vii



4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Deployment of Resource Discovery Portlet into GridSphere (Conttd) ......... 48

Set Resource Discovery Portlet into GridSphere Layout Manager ............. 49
Resource Discovery Portlet .........cooooviiiiiiiiiiii 50
Creation of Job Submission Portlet into GridSphere............................... 51

Deployment of Job Submission Portlet into GridSphere ..........................53

Deployment of Job Submission Portlet into GridSpher........................... 53
Set Job Submission Portlet into GridSphere Layout Manager .................. 54
Job Submission Portlet..............ooiiiiii 55
Center of Excellence Grid Computing Thapar University....................... 57
GridSphere LOgIN Page ........ovviniii e, 58
GridSphere HOmME Page ......vviiiieii e e 58
Login Without ACCOUNL........c.oietiii i e e, 59
User Authentication Checking ........ccooiviiiiiiiiiii e, 59
Search of SPecific RESOUICE ... e, 60
Result of ReSOUICe DISCOVEIY........ivieii e 60
Submission 0f JODb.......oooiiii e, 61
Detail of SUDMIt JOD .. ..., 61

viii



List of Tables

Table no. Title Page no
2.1 Comparison of First Generation Grid Portals..................c.ooooviiie. 19
2.2 Comparison of Second Generation Grid Portals....................c.onen 29



Chapter 1

Introduction

Grid Computing is problem solving environment that permits scientists and researchers
the capability to solve program, access and implement distributed Grid applications with
the help of a Web Browser and other desktop software. The main objective is to allow
the scientists to focus completely on the problem by making the Grid as a transparent
wing of the scientist's desktop computing environment. Today Grid has shifted its focus
from the high performance aspects towards Virtual Organizations (VO) which grant
flexible, secure and coordinated resources sharing among the organizations. Grid
computing is an approach to distributed computing that spans not only locations but also
organizations, machine architectures and software boundaries to provide unlimited
power, collaboration and information access to everyone connected to Grid. A
computational Grid environment behaves like a virtual organization consisting of
distributed resources. A VO is a set of individuals and institutions organizations. Grid
Computing also allows single large computation to be spread across several machines,
each of which is executing some portion of the computation. Grid Computing focus on
assemblage of distributed diverse computing resources used as a platform for high
performance computing. Grid services utilize the available underutilize computational
resources so that tasks can be run on any machine currently available. Grid is a
software toolkit providing layers of services to access and manage distributed hardware
and software resources [1]. Grid Computing has been delivering computing power to the
users by sharing distributed computing power. To access Grid resources and services in
Grid environment end user wants an easy and user friendly interface. Grid Portal is that
interface. Grid Portals are an increasingly popular mechanism for creating
customizable, web-based interfaces to Grid services and resources [3]. Grid Portal
acts as an information aggregator which can access dissimilar information resources.
The Grid Portal conceals the complexity of the Grid and offers user with a transparent
accessing technique to the computational resources of the Grid. Grid Portals can provide
an integrated platform for end users to access Grid services and resources via Web

browsers without the need to download and install specialized software packages and
1



libraries [5]. It is an environment where the user can access Grid resources and services,
execute and monitor Grid applications and collaborate with other users. The Grid Portal

provides consistent “Grid context” for the user’s Grid interactions [2].
1.1 Background

The preliminary idea of Grid computing was suggested by Len Kleinrock in 1969. He said
“We will probably see the spread of computer utilities, which, like present electric and
telephone utilities, will service individual homes and offices across the country” [4]. After
that lan Foster and Carl Kesselman, known as fathers of Grid computing, define Grid
Computing as “A computational Grid is a hardware and software infrastructure that
provides dependable, consistent, pervasive, and inexpensive access to high-end
computational capabilities” [5].

Grid Computing is divided in three generation. First generation systems involved
proprietary solutions for sharing high performance computing resources. Second generation
systems introduced middleware to cope with scale and heterogeneity, with a focus on large-
scale computational power and large volumes of data. Third generation systems are
adopting a service-oriented approach, are metadata-enabled and may exhibit autonomic

features [2].
1.2 Grid Computing

Recent changes in the nature of science are characterized by a significant class of
contemporary scientific projects that require access to tremendous quantities of data, and
Teraflops to Petaflops in computing power that are unavailable at any single research
institute, and critically depend on collaborations of hundreds or thousands of researchers.
Grid computing has the potential to provide users on-demand access to large amounts of
computing power. The term “Grid computing” was itself preceded by the term
metacomputing which also advocated transparent user access to distributed and
heterogeneous computing resources by linking such resources by software and an
underlying network [7]. The Grids gave evidence of how this new technology and

distributed science infrastructure will contribute to scientific progress, how it will create a



whole new level of potential for breakthrough science advances. Figure 1.1 shown the
simple structure of Grid environment in which a user connect with Grid environment
through VO with the help of Grid Portal, an administrator will control Grid resource and
Grid users. A computational Grid environment behaves like a VO which consists of
distributed resources.

Grid Mgt &
I— - Fk OrganiZzation

- -
-I'-'-F

1
Administrators

Figure 1.1 A Simple Grid [9]
1.2.1 Grid Services

Following services are popularly offered by Grid [6].

e Computational services: A computational Grid environment behaves like a virtual
organization consisting of distributed resources. These are concerned with
providing secure services for executing application jobs on distributed
computational resources individually or collectively. Resources brokers provide
the services for collective use of distributed resources.

e Data services: These services are concerned with proving secure access to

distributed datasets and their management. To provide a scalable storage and



access to the data sets, they may be replicated, catalogued, and even different
datasets stored in different locations to create and delusion of mass storage. The
processing of datasets is carried out using computational Grid services and such

combination is commonly called data Grids.

e Application services: Application services are concerned with application

management and providing access to remote software and libraries transparently.
The emerging technologies such as Web services are expected to play a leading
role in defining application services of Grid Computing.

Information services: These services are concerned with the extraction and
presentation of data with meaning by using the services of computational, data,

and application services. The low-level details handled by information services.

e Knowledge services: These are concerned with the way that knowledge is

acquired, used, retrieved, published, and maintained to support users in achieving
their particular goals and objectives. Knowledge services should be as

information that is used to achieve a goal, solve a problem, or execute a decision.

1.2.2  General Principles for Grid Construction

Followings are the generic principles for Grid construction [10].

Multiple administrative domains and autonomy: Grid resources are
geographically distributed across multiple administrative domains and owned by
different organizations. The autonomy of resource owners needs to be honoured
along with their local resource management and usage policies.

Heterogeneity: Grid involves a multiplicity of resources that are heterogeneous in
nature and will cover a vast range of technologies. Grid provides seamless way to
access different resources.

Dynamicity or adaptability: In a Grid, resource failure is the rule rather than the
exception. In fact, with so many resources in a Grid, the probability of some
resource failing is high. Resource managers or applications must tailor their
behaviour dynamically and use the available resources and services efficiently

and effectively.



1.2.3

Scalability: A Grid might grow from a few integrated resources to millions. This
raises the problem of potential performance degradation as the size of Grids

increases.

Grid Architecture

Grid architecture should be extensible and an open structure designed to solve key VO

requirements. Foster and colleagues suggest the following Grid architecture, defined by a

set of layers [11]. The Grid architecture is defined insucha manner that focuses on

effective VO operations, which want the organization of sharing relationships among

the participants of the Grid.. Grid architecture can be considered a layered architecture

made up of layers of different widths arranged in an hourglass shape [11].

Fabric: This is the bottom layer and consists of resource and connectivity
protocols, which facilitate the sharing of individual resources for example,
computational resources, storage systems, catalogs, network resources, and
sensors [11]. This layer provides the resources shared access mediated by Grid
protocols. A simpler fabric simplifies the deployment of Grid infrastructure. The
fabric layer should implement enquiry mechanisms for discovery of their
structure, state, and capabilities, and resource management mechanisms to deliver
Quality of Service (QoS). The types of resources manipulated by the fabric can be
computational, storage, network, code repositories, and databases. More
prosperous fabric functionality provides more sophisticated sharing operations
into Grid environment.

Connectivity: This layer defines communication and authentication protocols for
network transactions. The goal is to provide easy and secure communications.
Communication protocols include Internet (IP), transport (TCP, UDP), and
application (DNS, and so on), with space for new protocols as the need arises
[12].

Authentication protocols should be able to provide the following:



Single sign on: Users must be able to “log on” (authenticate) just once and then
have access to multiple Grid resources defined in the Fabric layer, without further
user intervention [11].

Delegation: To allow a program to run on the user’s behalf so it is able to access
the resources on which the user is authorized [12].

Integration with local security solutions: Each site or resource provider may
employ any of a variety of local security solutions, including Kerberos and UNIX
security [11]. Grid security solutions must be able to interoperate with these
various local solutions.

User-based trust relationships: In order for a user to use resources from multiple
providers together, the security system must not require each of the resource
providers to cooperate or interact with each other in configuring the security
environment [11].

Resource: This layer defines protocols for secure negotiation, initiation,
monitoring, control, accounting, and payment of sharing operations on individual
resources. These protocols deal with individual resources and ignore global state
and atomic actions across distributed collections that are handled by the
collections layer [12]. Resource layer protocols can be distinguished into two
primary classes: Information protocols used to obtain information about
configuration, load, or usage policies [11]. Management protocols that negotiate
access to shared resources by handling resource requirements and operation(s) to
be performed. Management protocols ensure consistency of operations for a given
shared resource [11].

Collective Layer: This layer defines protocols and services global in nature and
captures interactions across collections of resources. Examples of collective

protocols are the following[12]:
Directory services: For resource properties discovery.

Coallocation, scheduling, and brokering services: for allocation of one or more

resources for a specific purpose and the scheduling of tasks.



Monitoring and diagnostics: For failure, intrusion detection, overload, and so on.

Data replication services: For storage management to maximize data access

performance.

Grid-enabled programming systems: To provide a programming model for

resource discovery, security, allocation, and others.

Workload management systems: For description and management of multi

component workflows.
Software discovery services: For optimal software selection.

Community authorization servers: To enforce community policies governing

resource access.

Applications: This layer includes user applications that operate within a VO.
Applications call on services defined at any layer resource management, data
access, resource discovery and so on. Applications rely on application
programming interfaces (APIs) implemented by software development Kits
(SDKs), which in turn call Grid protocols to interact The Roadmap to High-
Performance Computing with network services that provide capabilities to the end
user. Protocols may implement local functionality or interact with other protocols
[11].

Cdllectve

Re<ource

Connectwvity

Grid Protocol Architecture

Fabric

Figure 1.2: The layered Grid Architecture [11]



1.2.4  Virtual Organization

The combinations of two or more organizations that share resources become a VO. This
environment effectively creates a dynamic sharing relationship between providers and
consumers. These dynamic relationships may be defined by policies that govern access to
resources. New organization can be added any time into the VO. The VO increases the
use of underutilized resources. VOs enable disparate organizations or individuals to share
resources in a controlled fashion to achieve a common goal [13]. The privileges the
organization wants to grant the user, related to the tasks he is supposed to perform, are
connected to user roles [6]. Authentication is used for the user’s identity proof and is
commonly encapsulated within X.509 public key certificates. Authorization to join a VO
is done on the basis the policies of VO. The participants and users of the Grid can be
members of several real and VO. The Grid can help in enforcing security rules among

them and implement policies, which can resolve priorities for both resources and users

[7].
1.2.5 Grid Middleware

Grid middlewares are distributed computing software that integrates network connected
computing resources. Grid middlewares are fundamental part of a Grid infrastructure
which is proposed to provide a layer between Grid applications and the low-level
functionality of the Grid. Grid middleware makes Grid computing possible. Grid
middleware offers services that combine users with remote resources through resource
brokers. It is a set of protocols and core services used for resource access, data
movement, name resolution, authentication, authorization, resource discovery and
resource management etc. Middleware hides complexities of the Grid, enhances
functionality and guarantees interoperability between different Grid domains and
platforms. With multiple organizations involved in joint research collaborations, issues
pertaining to security (authentication and authorization), resource management, job
monitoring, secure file transfers, etc. are of paramount important issues [13]. Grid
middleware is a mediator layer between user and Grid resource to facilitate a consistent
and homogeneous access to resources managed locally with different syntax and access

methods. The services offered by Grid middlewares include services for remote process

8



management, co-allocation of resources, storage access, information, security,
authentication, and quality of service such as resource reservation and trading [24]. Grid
middleware provides facility of the discovery and utilization of scientific data,
computers, software, and instruments over the network in a controlled manner integrating
remote resources and collaboration capabilities into local experimental, computational,
and visualization environments; and managing, in a community setting, the authoring,
publication, curation, and evolution of scientific data, programs, computations, and other

products.

Varies Grid middlewares that are in use today given below -
1. GLOBUS TOOLKIT
2. UNICORE
3. CONDOR G

Grid middleware provides the following benefits:

e Resource allocation and process management.

e Authentication and security services.

e Resource information and discovery services.

e Remote access to data via sequential and parallel interfaces.

e Advanced resource reservation.
1.2.6 Grid Information Services

Grid information services (GIS) play an important role in the Grid infrastructure as
repositories of resource information and information provider. A GIS is a large-scale
distributed middleware that provides information about resources in the net for virtual
organizations. GIS is a software component that maintains information about people,
software, hardware and other services [1]. GIS provide binding, discovery and data
protection information available on request. It provides scalable support for a large and a
rapidly growing number of data objects and elegant representation of complex

relationships between data objects. It provide high performance support for frequent and

9



complex updates to data objects, their attributes, and their relationships, including for
objects that may belong to different administrative domains and high performance
support for complex and evolving queries on data objects and their relationships, in
particular for compositional queries. It uses two main functions Grid Resource
Information Service (GRIS) and Grid Index Information Service (GIIS) to gather
information. A Grid Portal should provide access to the GIS to enable users to publish
and retrieve static and dynamic information about Grid resources such as the Globus
Monitoring and Discovery services. Information providers form a common, VO-neutral
infrastructure providing access to detailed, dynamic information about Grid entities. A
large, distributed collection of generic information providers provide access to
information about individual entities, via local operations or gateways to other
information sources. Information is structured in term of a standard data model, taken
from LDAP [29]. High performance execution in Grid environments relies on timely
access to accurate and up-to-date information related to distributed resources and
services: experience has shown that manual of default configuration hinders application
performance [30]. Since Grid environments are increasingly adopting architectures that
are distributed and rather dynamic collections of resources and services, discovery of
both resources and services becomes a difficult and complex task on large-scale Grids.

Thus, it is immediately evident the fundamental role of a GIS [30].
1.4 Thesis Organization

The objective of the Thesis is to reengineer the core functionality of an existing Web-
based Grid front-end, Grid Portal based upon GridSphere. This Thesis addresses the
requirements for developing a Portal. portlets are Created and deployed into the

GridSphere Portal to make it more efficient and handle user problem easily.
This thesis has been organized as:

Chapter 2: A survey of varies first and second generation Grid Portal are given in this

chapter.

10



Chapter 3: Chapter 3 gives a brief introduction of Center of Excellence Grid center of
Taper University and need of a Grid Portal.

Chapter 4: Design aspects of a Grid Portal are mentioned in this chapter.

Chapter 5: In chapter 5 implementation of Grid Portal and creation and development of

Resource discovery portlet and Job Submission portlet have been given.

11



Chapter 2

Literature Survey

Grid computing has the potential to provide users on-demand access to large amounts of
computing power. To access a Grid resource a Grid Portal is needed. A Grid Portal is a
Web-based gateway that provides seamless access to geographically dispersed backend
resources. Computational Grids provide users with seamless access to computational
power to solve a problem. It’s necessary that user have a good knowledge of the Grid
resource to use them in the best manner. But gathering information about the Grid
resource is difficult task for user. The solution of this problem can be achieved by
developing user friendly interfaces for the Grid environment. Such Interfaces are called
Grid Portals. A Grid Portal acts as an information aggregator which can access
dissimilar information about the resources. The Grid Portal conceals the complexity of
the Grid and offer users with a transparent accessing technique to the computational
resources of the Grid. It is an environment where the user can access Grid resources and
services, execute and monitor Grid applications and collaborate with other users. The

Portal provides consistent “Grid context” for the user’s Grid interactions [2].

2.1 Grid Portal

A Grid Portal acts as a user’s point of access to a Grid resource in Grid environment. The
most important necessities for a Grid Portal system from a user’s viewpoint involve
access to Grid services. In order to identify the services a Grid Portal should provide, the
potential user communities must first be defined and their requirements of the Portal
understood. Grid Portals are the most popular means for delivering user interfaces to
Grids. Grid Portals build upon the familiar Web Portal model to offer virtual
communities of users a single point of access to computational resources [14]. A Grid
Portal is a Web-based gateway that provides faultless access to a variety of backend
resources. It also provides a single point of access to Grid-based resources that they have
been authorized to use [1]. Grid Portals are the most popular means for delivering user

interfaces to Grids. The GridSphere Portal Toolkit is a portlet JSR compliant

12



portlet container that offers a set of base classes and tools for developing Web

ewapplications [14].

Mainly two types of Grid users are there: end users and system developers.

End users: End users are the scientists and engineers who use the Grid to compute
their domain-specific problems perhaps via a Portal [1]. A Grid Portal provides
end users with a customized view of software and hardware resources specific to
their particular problem domain. They use the Portal for problem solving and

collaborate with community members to share data and information.

System developers are those who build Grid systems using middleware packages. System

developers are of following type.

Application Developers: Application Developers are individuals who use Grid
services provided by a Grid Portal and the supporting software to develop Grid-
enabled applications and components for end user.

Portal Developers: They design and implement a Grid Portal satisfying
requirements of the Portal’s user communities. Portal developers also include new
incorporating functionality into a Portal to improve the accessibility of Grid
resource and service by the end user and providing Portal enhancement.

Portal Administrators: Portal Administrators are responsible for managing and
maintaining the Portal infrastructure. Their main task is to take care of technical
issues, such as deployment and management of the Portal, configuration of the
application server and installation of software and Portlet into the Grid Portals.
New generation Portals have built-in Portal functionalities to support

administrator’s tasks.

The basic model of Grid Portal can be classified into three layers from the point view.

The first layer is user layer; it can provide the interface for user. User layer is responsible

for displaying the Portal content. It can be web browser, or other desktop tools. The

second layer is service layer, including authentication, job management service,

information service, file service, security service. The third layer is resource layer,

including remote compute, data and application resources [15]. A Grid Portal provides a

13



customizable interface allowing scientists to perform a variety of Grid operations
including remote job submission, file staging, and querying of information services from
a single, secure gateway [16]. My Proxy and Globus GSI are used for user authentication
and authorization. MyProxy allows a Portal to use the GSI to interact with resources in a
standard, secure manner [17].

2.1.1 Grid Portal Architecture

Usually Portals are generally based on typical three-tier web architecture [1] [13]. Figure

2.1 has been shown three tier architecture of Grid Portal.

e Web browser or any device a user wishes to use to access the Portal. It will be
transferred to Grid 1/O operation.

e To obtain the information of all the heterogeneous resources, we added a layer
between the Grid resources and Portal layer called Application server or Web
server which can handle HTTP request from the client browser. The application
server is responsible for handling HTTP/S requests generated from a client and is
necessarily multi-threaded to allow multiple concurrent client connections.

e The bottom layer of Grid environment to access backend resources that include

computing resources, databases, etc.

| Tier 1 |} Tier 2 ; Tier 3 i
| = 3
i i Credential ' i
i E Server E //Grid Resources \\:
: : :

r - - Application pecialized
Web Web Application Databases Devices
IMManager
High Performance
Computers
Dhsk
\ Storage //

Figure 2.1: Grid Portal Architecture [11]
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Grid Portal are mainly divided in two categories:-First-Generation Grid Portals and
Second-Generation Grid Portals.

2.2 First Generation Grid Portals

These Grid Portals provide a uniform access to the Grid resources. They have a dynamic
Graphical User Interface based on HTML pages, with JSP or JavaScript. Common
Gateway Interface (CGI) and Perl are also used by some Portals. First-generation Grid
Portals are tightly coupled with specific Grid middleware technologies such as Globus
[1]. The first generation Grid Portals have some limitations, mainly lack of
customization, Static and restricted Grid services. Access for end-users is static and it is
almost impossible to dynamically customize a Portal to meet their special needs [19]. The
first generation of Grid Portals relied heavily on the Globus middleware to provide Grid
services. The main reasons for this are that Globus provides a complete package and a
standard way in building Grid-enabled systems [20].

Following First Generation Grid Portals have been surveyed:

2.2.1 GridPort Toolkit 3.0

The GridPort is a Perl-based Grid Portal toolkit. The GridPort is used for easy
development of application-specific Portals. GridPort is a collection of services, scripts
and tools. The two key components of GridPort are the Web Portal services and the
application APIs. GridPort provides both informational and interactive services for
Portals and applications. It uses informational services to supply Grid related data
gathered from numerous Grid technologies [1]. GridPort is a toolkit for developing Web-
based Portals and applications for computational science on top of underlying distributed
and Grid computing infrastructure. GridPort aggregates Grid services from popular Grid
software packages and provides additional Grid capabilities, while presenting a simple,
consistent APl for Portal and applications developers [18]. Gridport's information
services known as GPIR gather dynamic and static data about a Grid organized by VO.
The back end infrastructure is a PostgreSQL database [1]. The basic architecture of

GridPort has shown in Figure 2.2.
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2.2.2 Grid Portal Development Kit

Grid Portal Development Kit (GPDK) is designed to provide a complete development
environment for building customized application specific Portals that can take advantage
of the core set of GPDK Grid service components. It provides a set of reusable
components for accessing Globus based Grid services [16]. GPDK uses Java Server
Pages (JSPs) for Portal presentation and JavaBeans to access backend Grid resources via
Grid middleware [1]. The core of GPDK resides in a set of generic, reusable, common
components used for accessing the various Grid services that are supported by the Globus
toolkit [16]. A Portal user is provided with a persistent, customizable profile that contains
information that is stored securely on the Portal and provides details on past jobs
submitted, the set of computers they have access to, and any other information that is of
interest to a particular user. The GPDK leverages off existing Globus/Grid middleware
infrastructure as well as commodity web technology including Java Server Pages and

servlets [16]. The basic architecture of GPDK has been shown in Figure 2.3.
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2.2.3 The Ninf Portal

The Ninf Portal facilitates the development of Grid Portals by automatically generating a
Portal front-end that consists of JSP and Java Servlets from a Grid application Interface
Definition Language (IDL) defined in XML. Ninf-G is handled via the security
Mmechanism of the Globus Toolkit [4]. The system alleviates the user’s burden by
automatically generating JSP system, such as Ninf-G to interact with backend Grid
services [12]. The frontend consisting of a set of web pages, would be automatically
generated from the interface information described in XML; the backend, a Grid
application, would be easily developed using Ninf-G to allow users to write the Grid
application if they make a local function call. In the Ninf Portal, the only task that Portal
Developers should perform for obtaining the user interface is just describing an XML
document, with which the Ninf Portal automatically generates both a JSP file that creates
HTML pages on the fly and a general-purpose Java servlet that is capable of handling
data [22].
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2.2.4 GridSpeed

GridSpeed is a Grid Portal hosting server that automatically generates and publishes a
customized web interface to the Grid for applications, with minimal effort required from
the user [21]. The main aim of GridSpeed is to hide the complexity of the underlying
infrastructure from Grid users [1]. The main feature of GridSpeed is to provide users with
capability of dynamically generate application Portals or instantiate and publish them
without any deep knowledge of programming. GridSpeed provides a repository called the
GridSpeed Portal Repository that allows Portal creators to publish their generated
Application Portals and application users to search for their target Applications while
specifying the name, category, manufacturer, Physical resources to be used [21].
GridSpeed has enough capabilities to handle real-world scientific applications.

Applications run on the Grid in a distributed fashion not in centralized fashion.
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2.2.5 Comparison of First Generation Grid Portals

On the basis of the above mentioned study the first generation Grid Portals have been

compared on the basis of licence, pages used for interface, construction, descriptor,

support, and Portal customization. The comparison is shown in table 2.1.

Table 2.1: Comparison of First Generation Grid Portals

Features GridPort GPDK The Ninf Portal | GridSpeed
2.0
License Open Open source | Commercial Commercial
source
Portal pages HTML JSP JSP JSP
Portal Perl/CGlI JavaBeans Portal JSP Portal Generation
Construction Generation
Portal Not Not Application Application/resource/user
descriptor Supported | Supported Level level
Portal support | User Portal | User Portal | Application Application Portal
Portal
Portal No No No Being
Customization Supported
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2.3 Second Generation Grid Portals

The second generation Portal architecture is designed as a Service-Oriented Architecture
(SOA) and consists of three layers which are Portal layer, service layer and resource layer
[19]. To overcome from the limitation of first generation portlets have been introduced
and promoted for use in building second-generation Grid Portals [1]. Portlets are
pluggable applications that are designed to run inside the portlet container of a Portal.
Portlet container manages and provides persistent storage mechanisms for portlets.
Portlets are administered in a dynamical and flexible way. The Portals of second

generation are JSR-168 compliant.
2.3.1 Portlet

Portlet is a mini-application that resides in the Portal. Multiple portlets can be composed
in a Portal page. Portlet container provides the required runtime environment and
manages the lifecycle of the portlet. Grid portlets offers developers a collection of
"portlet services" for performing tasks on the Grid. The Grid portlets web application,
released for the first time in June 2005, builds upon the core features in the GridSphere
Portal toolkit to provide developers with a toolkit for developing Grid-enabled portlets
[22]. From a user’s perspective, a portlet is a window in a Portal that provides a specific
service. From an application development perspective, a portlet is a software component
written in Java, managed by a portlet container, which handles user requests and
generates dynamic contents. Portlets, as a pluggable user interface components, can pass
information to the presentation layer of the Portal system. Portlets in an application are
installed as a single package. A portlet is a Java-based Web component that processes
requests from a portlet container and generates dynamic content. The content of a portlet
is normally aggregated with the content of other portlets to form the Portal page [1].
Portlets serve as the content that is plugged in to a Portal toolkit, and this content can
conform to the JSR-168 specification [23].
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2.3.1.1 Classification of Portlets

e Proxy Manager Portlet: They are used for retrieving credential from MyProxy
servers.

e File Manager Portlet: They are using GridFTP to browse the contents of remote
file system and upload/download files to/from the desktop.

e Job Submission Portlet: They are using GRAM to submit job for execution
remotely.

e Information Services Portlet: They are using GPIR to display the current
features and status of various storage and compute resources within or

across organizations.
2.3.1.2 Key Portlet Services
Followings are the general services provided by the portlet [22].

e Resource Registry Service: The Resource Registry Service is responsible for
making resources available to portlets and other portlet services, where resource
descriptions are maintained in the Grid portlets database.

e Resource provider services: Grid portlets supports the ability to discover and
monitor resources with resource provider services, where resource provider
services are responsible for querying (or registering Grid portlets for notification)
the various information resources that have been registered with Grid portlets.

e Credential Manager Service: The Credential Manager Service is responsible for
managing credential contexts and making active GSS credentials that are
registered for those contexts available to portlets and other portlet services.

e Credential Retrieval Service: Grid portlets supports the ability to retrieve GSS
credentials from remote credential repository resources, such as MyProxy, with
the Credential Retrieval Service. The Credential Retrieval Service is responsible
for managing credential retrieval contexts. A credential retrieval context
associates information for retrieving a credential with a particular DN to a Portal

user.
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File Browser Service: The File Browser Service provides methods for creating
file browsers to remote file resources. A file browser represents a stateful
connection to a file resource and provides methods for listing files, changing
directories, creating directories, transferring files between locations and other
basic file operations.

Logical File Browser Service: Grid portlets offers a Logical File Browser Service
for creating logical file browsers to logical file resources. Logical File Browser
Service naturally extends the File.

Job Submission Service: The Job Submission Service, as described above, is a
service for submitting jobs to remote job resources. Job resources are service
resources that provide access to one or more job schedulers, where job schedulers
define one or more job queues to which jobs can be submitted. The Job
Submission Service can support job submission to multiple types of job resources

at runtime.

2.2.1.3 Portlet Architecture

Portal Framework
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GridPortlet APl & Sarvices Layer

Motification Sarvice Ul Componamnt Factory
Sacurity Rasource Job Manage et Data Marnade et
Sarvice Sarvice Sarvice Service

e — i —

W

Grid Midd leware and Services

| Java COG API GridLab Sarvice API
(IGrid, GRMS, File Sarvice, ...}

| GT2 GTa GTa

Figure 2.6: Grid Portlet Architecture [23]
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Figure 2.6 shows the general architecture of Grid portlets, where a common and clearly
defined API abstracts developers from underlying services and middleware. A simple
execute task is constructed that does not require any details about the underlying
implementation, which may be the Globus Resource Allocation Manager (GRAM) via
the Java Commodity Grid Toolkit (Java CoG) or an advanced resource brokering system
such as the GridLab Resource Management System (GRMS). Gridportlets contains many
reusable User Interface (Ul) components that can easily be exploited to develop other
portlet based applications [23].

2.3.1.4 JSR-168 Standard

JSR 168 is a JCP portlet specification that provides a set of standerd Java APIs that
permits interoperability between Portals and portlets. Java Specification Requests (JSRs)
are the actual descriptions of proposed and final specifications for the Java platform. It
defines run-time environment for the portlet container and mechanisms to store transient
and persistent data for portlets [13]. The Java portlet Specification achieves
interoperability among portlets and Portals by defining the APIs for portlets. The JSR-
168 standardizes how components for Portal servers are to be developed. This standard
has industry backing from major Portal server vendors. JSR-168 defines a common
portlet APl and infrastructure that provides facilities for personalization, presentation,

and security [12].
2.3.1.4 Portlet Container

A portlet container provides a run-time environment in which portlets are instantiated,
executed and finally destroyed. A portlet container manages and provides persistent
storage mechanisms for portlets. A portlet container is not a standalone container like a
Java Servlet container; instead, it is implemented as a layer on top of the Java Servlet
container and reuses the functionality provided by the Servlet container [1]. The portlet
container is responsible for the execution and lifecycle management of portlets. The
controller Servlet, GridSphere Servlet, uses the portletManagerRegistry to handle the
administration of portlets including installation, removal, initialization and shutdown.

GridSphere application can be run and administered by portlet container [25].
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Following Second Generation Grid Portals have been surveyed:

2.3.2 JetSpeed

JetSpeed is an open-source project from the Apache Software Foundation for building
Portals with portlets in Java. JetSpeed is a Portal a well as a Portal Integration Toolkit
and fully open and standards based, JSR-168 compliant [1]. A Portal user interface is
composed of multiple portlets that each provides access to a particular service or set of
services as well as providing content from information providers [26]. In JetSpeed,
persistence services are available for all portlets to provide store state per user, page and
portlet. JetSpeed is customizer for selecting portlets and defining layouts for individual

pages [1]. The general architecture of JetSped is shown in Figure 2.7.

o "\
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Portlet API
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Serviet Engine

o'
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Figure 2.7: The Architecture of Jetspeed [1]
2.3.3 IBM WebSphere Portal

The WebSphere Portal is a J2EE application that runs on WebSphere application Server.
Its main functions are to serve the WebSphere Portal toolkit to desktops and mobile
devices of Portal users and allow a user to integrate applications and data sources, and
also perform administrative tasks, such as controlling Portal membership [1]. The
WebSphere Portal provides score Portal services including single sign-on, security, Web
content publishing, search, personalization, collaboration services, enterprise application
integration, support for mobile devices, and Site analytics [20]. The WebSphere Portal
forms an environment that provides the connectivity, administration and presentation

services required for the end user. It provides the versatile toolkit, content management,
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collaboration and integration of application, customization and security by Portlats for
Grid Environment. It supports a multi-user environment by managing workflow, security
and administration. WebSphere is an extensible toolkit for building and delivering Portals
providing the ability to access and interact with internal and external resources, which
can include applications, content, people, and processes [20]. Presentation services are
used to create Portal-user interface with a graphical user interface that can be customized
to match the user’s specific needs. A user can be configure Portal to render content on

different client device types, such as laptops and mobile phones [1].
2.3.4 GridSphere

GridSphere is an open-source portlet-based Web Portal that can facilitate developers to
rapidly develop and package third-party portlet web applications that can be run and
administered within the GridSphere portlet container. One of the key elements in
GridSphere is that it supports administrators and individual users to dynamically
conFigure the Portal content based on their requirements [27]. GridSphere provides
compatibility with the JSR-168 standard for portlet API and near full compatibility with
the WebSphere. Application toolkits are designed to address this limitation by providing
a semi-complete domain-specific application that can be specialized to produce custom
applications. The goal of the GridSphere Portal toolkit is to make the development of
new Portal interfaces and offer new functionality as easy as possible [28]. The primary
core services of GridSphere are the LoginService, the UserManagerService and the
AccessControlManagerService [13]. GridSphere use portlets for user authentication and
account management, job management and other Grid service. The GridSphere portlet
container is implemented as a web application and requires a hosting environment such
as the Jakarta Tomcat container. Many additional libraries are used and deployed to the
servlet container during installation [13]. The architecture diagram shows the primary
components that combined with the servlet container comprise the web application
server. A request to the Portal triggered by a user’s web browser invokes the GridSphere
servlet which acts as a controlling dispatcher to the layout engine responsible for
rendering suitable output to the user’s browser [13]. The GridSphere servlet and layout

engine both make use of core services, including the portlet registry, to invoke the
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appropriate set of portlets in a user’s Portal page. Layouts in the Portal are defined as
XML descriptor files. Each layout component defined in GridSphere e.g. portletFrame,
portletTabbedPane, portletTab, PortetContent, etc itself adheres to a portletComponent
interface which defines a set of lifecycle methods that closely maps to the lifecycle
methods of portlets [13]. The Layout Engine provides vast flexibility and is entirely
customizable. New components can simply be added by creating an XML descriptor
element and a corresponding component class facilitate that implements the

portletComponent interface.

2.3.4.1 GridSphere Architecture

The architecture of GridSphere is shown in Figure 2.8 shows the primary components
that combined with the servlet container comprise the web application server. A request
to the Portal triggered by a user’s web browser invokes the GridSphere servlet which acts
as a controlling dispatcher to the layout engine responsible for rendering suitable output
to the user’s browser [13]. Both the GridSphere servlet and layout engine make use of
varies core services, including the portlet registry and other, to invoke the suitable set of
portlets in a user’s Portal page. The GridSphere architecture outlines both a general Portal
toolkit used to assist virtual organizations comprised of scientists and project developers
as well as architecture for the development of reusable, modular components that serve to

access the services being developed within the GridLab project [28].

Web Application Server
Client Browser

Serviet Container

Portal Layout Engine

GridSphere GridSphere Portlet Core
Serviet APl Portlets

Core Services

Figure 2.8: GridSphere Portal Architecture [13]
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2.3.4.2 GridSphere Features

The portlet APl implementation in GridSphere is almost fully compatible with IBM
WebSphere Portal and all portlets are fully JSR complaint. GridSphere Support easy and
fast development and integration of third-party portlets that can be plugged into the
GridSphere portlet container on the user need. A high-level model for building complex
portlets using visual beans and the GridSphere User Interface (Ul) tag library and a
flexible XML-based Portal presentation description that can be modified to create
customized Portal layouts [1]. GridSphere provide an included support for Role-Based
Access Control (RBAC) in which a user can be guest, user, administrator and super users.
GridSphere is a portlet service model that permit developers creation of user services,
these service methods can be limited based upon user rights. It provides Persistence of
data provided using Hibernate for RDBMS database support. It has Integrated Junit and
Cactus unit tests for complete server-side testing of portlet services including the
generation of test reports [13]. GridSphere has in build core portlets that provide basic
functionality such as including login, logout, user authentication, locale selection and
access control management. Localization support in the portlet APl implementation and
GridSphere core portlets that support English, French, German, Czech, Polish, Hungarian
and Italian [1]. GridSphere supports persistence of data using Hibernate and OQL for
database support. It has sophisticated portlet service model that can encapsulate reusable
portlet logic into services that may be shared between many portlets and support for
portletizing Struts applications using the Portals Struts Bridge. GridSphere is Open-

source and 100% free.
2.3.4.3 GridSphere Core Portlets

GridSphere comes with built-in basic portlets for carrying out administrative tasks such

as management of user’s account, portlets, layout and messaging.
Following core portlets are already included in the GridSphere [13].

e Login Portlet: This portlet is used to restrict access to the Portal and allows users
to login based on a name and password.
e Logout: Logs a user out of the Portal.
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e Locale Selection: A user can select from English, French, German, Italian,
Hungarian, Czech and Polish etc language according to him.

e Account Request; Provides interface for a new Portal user to request an account
and optionally choose groups to join.

e Account Management: Provides the Super user and Admin users the ability to
assign/revoke users roles.

e User Profile: Provides the ability for users to edit personal information including
name, email address and select portlet applications to join.

e User Management: Provides the Super user the ability to approve/deny account
requests, and Admin users the ability to approve/deny group requests.

e Portlet Subscription: Provides the ability for users to add and remove portlets
from their workspace.

e Layout Configuration: Users can configure their layout including placement of
tabs and portlets within tabs.

e Local File Manager: Provides a virtual filesystem allowing users to edit, upload

and download files to the Portal
2.3.5 Comparison of Second Generation Grid Portals

On the basis of the above mentioned study the Second Generation Grid Portals have been
compared on the basis of licence, complexity, reusability, documentation, installation,
hardware requirement, creating new portlet, stability and security. The comparison based

on survey is shown in table 2.2.
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Table 2.2: Comparison of Second Generation Grid Portals

Features GridSphere IBM WebSphere JetSpeed

License Open Source Commercial Product | Open Source
Complexity Low High Low

Re-use of Publicly | Good — deploys into | Poor proprietary | Easily deploys into
Available Apache Tomcat and | implementations of | Apache Tomcat
Components uses log4j application  server,

logging package and
http server

Documentation

Good — about the right
amount

Almost too much
things are hard to find

Good and easy to
find

Installation/Config | Easy & Quick Cumbersome Easy & Quick with
uration Globus and tomcat
Special Hardware | No At least 1 GB Not required
Requirements memory per
processor and 4GB
disk space
Debugging  Your | Easy — log4j can be | Hard: in-code | Yes with log4j
Own portlets used debugging
Stability Not very stable, but | Fairly stable Fairly good
getting better.
JSR-168 Full Full from version 5.1 | Full
Compliance onwards
Security Basic Login & RBAC | Strong use a role based
entitlement

2.4 Conclusion

This chapter presented detailed survey of presently existing Grid Portal toolkits.

Comparison of first generation grid Portal and second generation grid portals have been

done. Next chapter will focus on the design of grid portal with the help of UML

diagrams.
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Chapter 3
Development Aspects of Grid Portal

This chapter describes the design aspects of a Grid Portal. The main aim of our Portal
design will be providing user with a friendly and an easy interface for providing Resource
discovery, Job submission and Job monitoring services. The design of the Grid Portal
will offer flexibility and support for many different needs and requirements of the Portal
users. This chapter seeks to provide the Software Requirements Specifications and UML
diagram for the design of new Grid Portal.

3.1 Software Requirements Specification

3.1.1 Introduction

This SRS describes a specification required for a Portal development that is based on
GridSphere. This document highlights the capabilities and requirements that are needed

for standardized the Portal.
. Purpose

This document seeks to provide the Software Requirements Specifications for the
design of a new Grid Portal, and developed with the help of presently exist Grid
Portal. This document will serve as a guideline for future Grid Portal related
work. Furthermore, this document presents an initial description of the various
functionalities and services that Grid Portal expects to invoke and/or incorporate

from other Grid resource.
. Scope

The proposed Grid Portal provides a user friendly abstract view to access Grid
computational and storage resource, it is a perfect tool for anyone who would like
solve computational and/or data intensive problems on large scale distributed Grid

environments.
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Definition

Grid Computing: Grid Computing has emerged as a promising next generation
collaborative problem solving platform for industry, science, and engineering.
Grid computing is defined as coordinated resource sharing and problem solving in
dynamic, multi-institutional virtual organizations. Grids enable the sharing,
selection, and aggregation of a wide variety of resources including
supercomputers, storage systems, data sources, and specialized devices that are
geographically distributed and owned by different organizations for solving large-
scale computational and data intensive problems in science, engineering, and

commerce.

Grid Portal: Basically a Grid Portal acts as an information aggregator which
can access different information resources. The Grid Portal hides the complexity
of the Grid and provides users with a transparent accessing way to the
computational resources of the Grid. A Grid Portal is a user’s point of access

to a Grid system.

Portlet: From a user’s perspective, a portlet is a window in a Portal that provides a
specific service. From an application development perspective, a portlet is a
software component written in Java, managed by a portlet container, which
handles user requests and generates dynamic contents. Other term that are used in
development of a Grid Portal are portlet Container, MyProxy, JSR-168, Grid

information service, Grid Middleware and Virtual Organization etc.
Overview

This task will propose a Grid Portal which is used by the end user to access the
backend resource of Grid. Such Portals are made to reduce the end user load and
communicate with different Grid. The Proposed Grid Portal will be deployed on

Apache Tomcat with the help of ant.
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3.1.2 The Overall Description

The proposed Grid Portal is a web based, service rich environment for the development,
execution and monitoring of workflows and workflow based parameter studies on various
Grid platforms. It hides low-level Grid access mechanisms by high-level graphical

interfaces.
o Product Perspective

GridSphere is a portlet Container. It is JSR 168 and WebSphere portlet API
compliant. The Grid Portal are being developed to provide a single point of
access to computational resources like clusters, data servers, applications,
scientific instruments and computing services on the Grid computing system.
Grid-enabled computational Portals have become a widely-used way of accessing
distributed heterogeneous resources and of supporting collaboration between
project partners.

. Software Interface

The other required software products for developing a Grid Portal are JDK,
apache Ant, Apache Tomcat. The JDK minimum version is 1.4.2+ which is
http://java.sun.com/j2se. Jakarta Ant minimum version is 1.6+ which is available
on http://ant.apache.org. Ant is used to compile and deploy the GridSphere
framework. Jakarta Tomcat Servlet Container minimum required version is 4.1+,
which is available on http://tomcat.apache.org Tomcat 5.0.2x is best for use to

deploy GridSphere.
. User Characteristic

The users of the Grid Portal will be people interested in submitting jobs to Grid
environment for computation. Users can access a Grid through the Grid Portal

(web browser). User can be Scientist, Engineer or a researcher.
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° Product Feature

The Grid Portal will need to have an internet connection to communicate with
Grid environment. The Grid Portal is a portlet JSR compliant portlet container
that offers a set of base classes and tools for developing Web applications. It can
be supported with Globus Toolkit and other service-oriented technologies.

Resource Discovery Portlet: Grid resources are mainly connects with
administrative domains. Grid resource discovery is not only based upon the core
functionality of a resource or the service but also on the bases of the function they

perform.

Job Submission Portlet: A Portal provides users with the ability to submit a job,
manage their job tasks, monitor the status of tasks and pausing or cancelling tasks

if necessary.

3.1.3 Specific Requirements

Communication Interfaces: The internet connection is required for access the Grid
environment and problem execution on distributed Grid resources. All communication
between end user and the Job scheduler will be via Web Services protocols, second

generation web services are required in order to maintain stateful information.

. External Interface

Access to the Grid Service user will be provided through the Web-based User
Interface. The users of the Grid Portal are not need to know more about backend
resource, that are used to compute there problem. User Interface should be simple

to understand by provide help on related functions and should be GUI.
. Software Components

The Grid Portal will require several software packages/programs to be installed.

o JDK 1.4.2+http://java.sun.com/j2se.
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o Jakarta Ant 1.6+ Ant is used to compile and deploy the GridSphere
framework.
o Jakarta Tomcat servlet Container Tomcat 4.1+, Tomcat 5.0.25+, is required.

e Grid Middleware Software Component.

Grid middleware will be required to have the distributed communication. The

middleware must have security services and have second generation web interface

capabilities.

Software System Attributes

Reliability: The proposed Grid Portal is based on Java language so it is reliable

for the user and provides a seamless access to the Grid environment.

Availability: The proposed Grid Portal is installed on server, so it is available 24
hours of a day and 7 day in a week.

Security: Maintain an organizational MyProxy service to enable users to store &
retrieve short- lived GSI proxy certificates with our Web services. General
Security Infrastructure (GSI) based authentication and authorization should be
used for the end user or developer. Maintain secure HTTP communication

between user applications and Grid services.

Maintainability: This Grid Portal is based upon GridSphere. GridSphere has
capability of reuse existing portlet and quickly development of new portlet based

upon requirement.

Portability: The proposed Grid Portal is portable between different web browsers.

3.2 Grid Services

The main aim of our proposed work is to provide basic Grid services to the end user via

Center of Excellence Grid Portal. The main portlets that are deployed into the Center of

Excellence Grid Portal are Resource Discovery portlet, Job Submission portlet and Job

monitoring. Every portlet provides some specific services. Portal must provide for
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resource discovery, resource allocation, remote job submission and cancellation, job

monitoring, job input/output, etc.

Authentication Services: When users access the Grid via a Portal, the Portal can
authenticate users with their usernames and passwords.

Resource Discovery Services: Grid resources are mainly connects with
administrative domains. Grid resource discovery is not only based upon the core
functionality of a resource or the service but also on the bases of the function they
perform.

Job management services: A Portal provides users with the ability to manage their
job tasks, monitor the status of tasks and pausing or cancelling tasks if necessary.
Data transfer services: A Portal allows users to upload input data sets required by
tasks that are to be executed on remote resources. Similarly the Portal allows results
sets and other data to be downloaded via a Web browser to a local desktop.
Information services: A Portal uses discovery mechanisms to find the resources that
are needed and available for a particular task. Information that can be collected about
resources includes static and dynamic information such as OS or CPU type, current

CPU load, free memory or file space and network status.

GridSphere provides so many services but the main aim of Center of Excellence Grid

Portal is Resource Discovery service and Job Submission service.
3.2.1 Resource Discovery Service

Grid resources are mainly connects with administrative domains. Grid resource discovery
is not only based upon the core functionality of a resource or the service but also on the
bases of the function they perform. Resource discovery service occupies searching of
resources that fulfill the user’s application requirements. Flexible, safe and synchronized
resource allocation among VOs needs the accessibility of a wealthy resource information
environment to support easy resource discovery and decision making for end user. The
resources are reserved in advance for future use. Usecase Diagram and Sequence

Diagram of Resource Discovery are shown in Figure 3.1 and 3.2.
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Figure 3.1: Use case Diagram of Resource Discovery
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Figure 3.2: Sequence Diagram of Resource Discovery

3.2.2 Job Submission Service

The Job Submission service enables users to submit jobs to remote job schedulers and
monitor the status of jobs remotely. It supports the ability to submit jobs to multiple types
of job resources. The Job Submission service will basically present job profile when a
user clicks the New Job button to submit a job. If there is more than one job available,
then the Job Submission portlet will present a list box to allow users to select the
appropriate job profile with which to edit jobs. Portal administrators can easily override
this profile, or add new profiles, depending on the job profiles that are available in the

web applications that have been deployed to the web application server. The usecase
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diagram of Job Submission has shown in Figure 3.3. Sequence Diagram of job

submission is shown in Figure 3.4.
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Figure 3.3: Use case Diagram for Job Submission
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Figure 3.4: Sequence Diagram of Job Submission
3.3 Conclusion

This chapter presented a design overview of a Grid portal. Usecase diagram and
Sequence diagram have been created for Resource Discovery portlet and Job Submission

portlet.

Next chapter will focus on the installation on GridSphere and Creation and deployment

of Resource Discovery portlet and Job Submission Portlet.
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Chapter 4

Grid Portal Implementation

In this thesis work GridSphere, which is 100%, JSR-168 compliant and an open-source
Portal framework has been chosen for implementation. The GridSphere Portal framework
provides an open-source portlet based web Portal development environment. It provides
the ability to plug-in custom user interfaces for each of its main page. GridSphere has
many portlets in build such as login/logout, date, locale selection, layout management
portlets etc. But the main feature of GridSphere is that it enables developers to quickly
develop and package third party portlet web applications that can be run and administered
within the GridSphere portlet container. In this work resource discovery and job

submission portlets have been designed.

This chapter presents setup of Grid portal and implementation of portlets . Portlet API is
an extension to the servlet API specification.

4.1 GridSphere Installation

The essential tools for installing and running GridSphere are the availability of Jakarta
Ant and Apache Tomcat. GridSphere’s source code is build into Tomcat by using Ant, an
open-source compiler, a command-line tool, is used to run a build script, which is defined
in an XML file. Ant informs the compiler what source code needs to be compiled and
what Java doc documentation files need to be created. Figure 5.1 and Figure 5.2 show the
deployment of GridSphere into Tomcat container. After the installation completes,
"BUILD SUCCESFUL", is seen on command prompt.
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¢+ Command Prompt - ant install

icrosoft Windows KP [Uersion 5.1.26001]
(C) Copyright 1985-2801 Microsoft Corp.

C:\Documents and Settings\virendra’cd ..
C:\Documents and Settings)cd ..

;C:\>cd gridsphere
C:\gridspheredant install
Buildfile: G:\gridsphereNbuild.xml

lean:

license:

[echol

[echol GRIDSPHERE SOFTWARE LICENSE

[echol

[echo]l All software developed hy the GridSphere Project is made availahle u
der

[echo]l a liberal open source license. This license allows the software to
he used

[echo]l by anyone and for any purpose, without restriction.

[echol

[echol The GridSphere software was developed under funding from the EU Grid
Lah

[echo]l project, supported hy the European Commission 5th Framework program,

[echo]l (grant 1ST-2001-32133)

[echol

[echo]l The GridSphere Open License wording is as follous.

[echo]l GridSphere Open License (GOL) Copyright (c) 2003

[echo]l Max-Planck-Gesellschaft/Max-Planck-Institut fur Gravitationsphysik.

[echo]l All Rights Reserved.
[echol
[echol 1) The “Software", helow, refers to the GridSphere Portal (in eithe

[echol source-code, or hinary form and accompanying documentation) and

[echol "work hased on the Software" means a work hased on either the

[echol Software, on part of the Software, or on any derivative work of

[echol the Softuware under applicahle copyright law: that is, a work

[echol containing all or a portion of the Software either verbatim or u
ith

[echol modif ications. Each licensee is addressed as "you' or "Licensee

v

Figure 4.1: GridSphere Installation
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B

gridsphere—core—jar:

gridsphere—portal—jar:

[copy]l Copying 1 file to C:nGridSpheresbuildsclassessorghgridspheresportlet
~impl

[jar] Building jar: C:“GridSpheresbuildslib“gridsphere-portal-3.1._jar

gridsphere—ant—tools—jar:

gridsphere—core—portlets—jar:
gridsphere—portlet—servlet—jar:
gridsphere—locale—jar:

Jjar:

copy—huildwehapp:
[copy]l Copying 549 filez to C:sGridSpheresbuildswehappssgridsphere

deploy—common =
[copy]l Copying 123 files to C:xGridSpherexbuildswebhappssgridsphere
[copy]l Copying 549 files to C:\GridSpheresbuild“wehappsgridsphere
[copy]l Copying 1 file to C:wGridSpheresbuildswebappssgridsphere \WEB-INF
[copy] Copying 1 file to C:xGridSpheresbuildswehappssgridsphere~HETA-INF

jsp—precompile:

Jjsp—compile:

[javac ] C:xGridSpheresconf ighbuildsbuild-jsp—compile.xml:58: warning: ‘incluw
deantruntime’ was not set,. defaulting to build.svysclasspath=last; set to false f
or repeatabhle builds

[javac] Compiling 71 source files teo C:~GridSpheresbuildsjspsclasses

[javac] Hote: Some input files use unchecked or unszafe operations.

[javac] Mote: Recompile with —¥lint:unchecked for details.

gridzsphere—jsp—jar:
[jar] Building jar: C:»GridSpheresbuild“libsgridsphere—-jsp—3.1.jar

deploy—copy:
[copy] Copying 651 files to C:stomcatsuwehapps

deploy—tomcat:
[echo] Detected Tomcat &
[copy]l Copying 55 files to C:stomcatsshared-lih

BUILD SUCCESSFUL
Total time: 32 seconds
C:s\GridSphere >

Figure 4.2: GridSphere Installation (Conttd.)

4.1.1 Starting GridSphere

After installation and successful build GridSphere is ready to be accessed at

http://lacalhost:8080/GridSphere/GridSphere. To access GridSphere on Tomcat server,

restart tomcat server. GridSphere starting page shown in Figure 5.3 is the first starting
page. It is a portlet administrator creation form which requires information about the user

with role administrator.
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http://lacalhost:8080/gridsphere/gridsphere

’) GridSphere Portal Setup - Mozilla Firefox
File Edit ‘iew History  Bookmarks  Tools  Help

‘; - c X {5t Iq http:fflocalhost: 8080/ gridsphere/gridsphere

IMost Yisited ﬁ Getting Started 5 | Latest Headlines

ﬁ Gridsphere Portal Setup | o

gridsphere portal framework

GridSphere Setup

Create a Portal Administrator

The portal administrator has access to all administrative capabilities of the portal
including adding/editing users, rales and layouts. After creating an account, you
will be able to login using the provided user name and password.

User Mame: |virendra

First Mame: |Virendra

Last Mame: |Kumar

Organization: |ThaparUniversily

Pasgwinrd: |u-uu

|
|
|
Ermail Address: andrakhera@gmail.cum|
|
|
|

Canfirm Password: |u-uu

Create Accournt

@3 powered by gridsphere

Daone

Figure 4.3: GridSphere Starting page

After creating account on GridSphere user has to login on Portal to access its in-build
portlet ant deploy new portlet according to their need. Figure 5.4 show the login page of
GridSphere Portal.
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%) Login - Mozilla Firefox

File Edit Wew History Bookmarks  Tools  Help

6' . c x fﬁ |4 http: ) flocalhost: 8050/ gridspherefaridsphere flogin 9t/ ﬂ’ A !:'* Google ,O| Fu |"_|

Most Visited D zetting Started Latest Headlines

q Login m

gridsphere portal framework [T

Login
User Mame virendra

[ Remember my login

Forgot your password?

#3 powered by gridsphere

Dane

Figure 4.4: GridSphere Login page
4.2 Portlet Creation

Portlets are the pluggable user-interface components to a Grid Portal. Thesis work
requires the design and implementation of the various Grid portlets into the GridSphere
portlet toolkit. It is a small application that is plugged into or assembled in a Portal

container to provide a specific service application into the Portal interface. The necessary
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concept to understand is that, a portlet is combination of three different parts: portlet

logic, portlet service and the visualization component.

Portlet logic is java source code that is responsible for the setting of variables and the
service provided by the portlet. This logic normally provides one service, which is design
for specific task, but it may provide multiple services.

The visualization components of the portlets are various JSP files. The portlet logic
decides which JSP file is to be invoked.

Services are the main aim of Portal for which it is created. Different portlet are created to
offer different services. Services are usually deal with the low-level detail.

4.3 Resource Discovery Portlet

The resource discovery portlet integrates all resources that are distributed geographically
for end user into a Portal interface. Resource discovery Portal occupies searching of
resources that fulfill the user’s application requirements. The resources are reserved in
advance for future use in a database where user can search resource according to their
need. The resource discovery can be described in terms of required characteristics, to a
set of resources that meet the expressed requirement. It takes as input a user request and

returns a list of resources and services that can fulfill the user requires.

Resource Discovery portlet is first created and then deployed to the GridSphere portlet

container. To create a new portlet following commands are recommended to run.

o Open command prompt and go to the GridSphere_ HOME directory

o Run ant new-project command

o Set a project title, asked by the system Ex- Resource Discovery.

o Set project name asked by the system. This will be used for the web application
name.

Project name is also used as directory name in the GridSphere/project directory. The

directory is automatically created after the successful portlet creation. Ex- Resource
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Discovery. Screen shot of creation Resource Discovery portlet is shown in Figure 5.4 and
4.5,

ommand Prompt - ant new-project

Microsoft Windows XP [Uersion 5.1.260881
CC» Copyright 19785-2881 Microsoft Corp.

C:xDocuments and Settings‘wirendracds
C:wrod GridSphere

C:xGridSphere >ant new—project
Buildfile: C::GridSpheresbuild.xml

setenv:

[echo] Installing for Tomcat 5.x

[echo]l GridSphere Wehserver is tomcat

[echo]l GridSphere will be deployed to C:Ntomcat as the gridsphere weh appli
cation

nev—project:

new—project:
[echo]l Creating a Mew Portlet Project
[input] Please enter a Project Title e.g. Cool Portlets
Resource Discovery
[input] Please enter a Project Mame this will be used for your portlet web a
pplication and should bhe lowercase e.g. coolportlets
resource discoveryg

Figure 4.5: Creation of Resource Discovery Portlet into GridSphere

Command Prompt

[echo]l GridSphere Webserver iz tomcat
[echo]l GridSphere will bhe deployed to C:“tomcat as the gridsphere web appli
cation

new—-project:

new—project:
[echo] Creating a Mew Portlet Project
[input] Pleasze enter a Project Title e.g. Cool Portlets
Rezource Discovery
[input] Pleaze enter a Project Mame this will he used for vour portlet web a
pplication and should he lowercase e.g. coolportlets
resource discovery

check-project-exists:

[echo]l Creation of new portlet project Resource Discovery in projects/resou
rce dizcovery iz complete.

[echo]l Please edit sec/ webapps/ and webapps WEB-IWF-/{web.xml, PortletServi
ces.xml} appropriately

[echo]l Please place portlets in sprc/*=¢/portlets/ directory and service in =
rc /%% /seruices directory for proper

[echol compilationt

[echo]

BUILD SUCCESSFUL
Total time: 39 szeconds
C:sGridSphere

Figure 4.6: Creation of Resource Discovery Portlet into GridSphere (contdd.)
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4.3.1 Deployment of Resource Discovery Portlet

To deploy a portlet into a portlet container, it must be packaged in the form of a Grid
application archive or GAR file. Build.xml file contains all the recommended information
about the portlet that are necessary to deploy a portlet into a Grid Portal. Figure 4.6 and
4.7 are showing snapshot of Resource Discovery portlet deployment into GridSphere. To
deploy a new portlet into the GridSphere the recommended command to run are given

below-

. Open command prompt and go to the “GridSphere/project/job submission”
directory.

. Run ‘ant install’ at command prompt to deploy the portlet to GridSphere.

e+ Command Prompt

Microzoft Windows HP [Uersion 5.1.2608081
(C>» Copyright 1985-2801 Microsoft Corp.

C:“Documents and Settings~wirendrarcd
“»od GridS8phere
~GridSphere>cd projects

“GridSpheresprojectsiecd “resource discovery"

C:
C -
C:
C:

“~GridSpheresprojectssresource discoveryrant install
Buildfile: C:“\GridSphere“projectssresource discovery-build.xml

Installing for Tomcat 5.x

—— Build environment for Resource Discovery 1.8 RC 1 ——

—— Flags <Mote: If the {property name} is displayed.
then the component is not present)

ANT_HOME i=s set to = C:™ant

JAVA_HOME is set to = C:“Frogram Files“Java“jdkli.e.@_17
GridSphere Webserver is tomcat

This project will be deployed to C:-“tomcat-webapps

—— Property values ——

debug=on

deprecation=true

optimize=false

Compiling project source code

C:sGridSpheresprojectssresource discoverysbuild.xml:175: warning: ‘i
ncludeantruntime’ was not set,. defaulting to build.sysclasspath=last; set to fal
ze for repeatable builds

portlets—jar:
[echo]l Creating JAR

services—jar:
[echo]l Creating services JAR

cervices—impl—jaw:
[echo]l Creating services JAR

Figure 4.7: Deployment of Resource Discovery Portlet into GridSphere
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Command Prompt

compile:

[echo] Compiling project source code

[javac]l C:xGridSpheresprojectssresource discoverysbuild.xml:175: warning:
ncludeantruntime’ was not set, defaulting to build.sysclasspath=last; set to fal
se for repeatable builds

portlets—jar:
[echo]l Creating JAR

services—jar:
[echo] Creating services JAR

services—impl-jar:
[echo] Creating services JAR

jar:

deploy:
[echo]l Deplowing project
[copyl Copying 7 files to C:istomcatswebappssresource discovery
Copying 1 file to C:ostomcatswebappssresource discoverySUWEB-INF<1ib

Installing for Tomcat 5.x
——— Build environment for Resource Discovery 1.8 RC 1 ——
——— Flags (Hote: If the {property name} iz displayed.
then the component iz not present?
[echol
[echo]l ANT_HOME is set to = G:ant
[echo]l JAUA_HOME is set to = G:“Program Files“Java“jdki.6.8_17
[echo]l GridSphere Wehserver is tomcat
[echo]l This project will he deployed to GC:istomcat-/webapps
[echo]l —- Property values —
[echo]l debug=on
[echo]l deprecation=true
[echo] optimize=false

configqure—datahase:
[copy]l Copying 1 file to C:intomcatswebappssresource discoverysWEB-INFspersi

create—database:
[echo]l Creating database

BUILD SUCCESSFUL
Total time: 1 second
C:\GridSpheresprojectssresource discoveryl

Figure 4.8: Deployment of Resource Discovery Portlet into GridSphere (contdd.)
4.3.2 Configuration Resource Discovery Portlet in Layout Manager

After restarting GridSphere go to the Layout manager. In Layout Manager first select
layout customize as loggedin. After that, create a new tab named resource discovery.
Now add resource discovery portlet to a named resource discovery tab. Now save
resource discovery portlet and go to home tab of GridSphere. Figure 4.8 is showing

Layout Manager configuration.
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2) GridSphere Layout Management - Mozilla Firefox

Eile  Edit ‘Wiew History

6 - c A Y 2 http: Mlocalhost: 8050/ gridspher efgridsphere/lavout/layoutmanager, T\T -

Bookmarks  Tools  Help

".' = Google

Most Visited |j Getting Started |5y | Latest Headlines

li Gridsphere Layout Management

L+

S gridsphere portal framework

Layout Manager
Home Havigation

Edit Page Details:

Save

Welcome | Yirendra Kumar Administration  Content Layout Profile Home Logout [ =] Englizh

Select & layout to customize: | loggedin % | Display

Bookmark of the Homehutton |

Save
Edit page tithe: |GridSphere Partal

SamplePortiet © X

Select default thame for new users: | default

Edit page keywords: |gridsphere

Edit layout properties by selecting components below for page: loggedin

Select top-level navigation: |Menu bar % Show windowy mode icons Show wincowe state icons
Wﬁn’eﬂr Job Submizsion ! Mesay Tab

TEO0

Add portlets: :ab - Books

ab - Books

gridsphere

Edit subtab:

Eult subtaly naf Jidsphere

hoosze a labe hello world

IDeme resource di

gridsphere -

Select required gridsphere -
gridsphere -

- & sample Portlet
Select column | hello world -
" job submission - Job Submission Portlet

- Asbout GridSphere
Add content: | gridsphere -
gridzphere -

gridzphere -

g |: gridzphere -
gridsphere -
qridsphere -
qridsphere -
gridsphere -
gridzphere -

- Profile kanager

Content Repasitary Management
DatePoartlet

GnidS phere Configuration

Layout Manager

Locale Portlet

Lagin

Meszage of the Day

MNews Portlet

Portlet dpplication b anager

Role Manager
Session Yiew
Uszer Account Manager

Ui Hello world

mple Portlet

Add

3

Figure 4.9: Set Resource Discovery Portlet into GridSphere Layout Manager

After doing that restart Tomcat and GridSphere to access the Resource Discovery portlet

inside the GridSphere portlet container.
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) GridSphere Portal - Mozilla Firefox
Fil= Edit Wiew Higtory Bookmarks Tools  Help

@ - c ¢at |j htkp: fflocalhost: 8080/ aridspherefgridspherefloggeding 181§ i d

@ Most Visited |j Getting Started |5 | Latest Headlines

|j GridSphere Portal

& gridsphere portal framework

Welcome | Virendra Kumar Administration  Cortent Layout Profile Home Logout Se—sekes | English

f Job Submission q

RESOURGE DISCOVERY PORTLET
RESOURCE ID [
RESOURGCE TITLE
RESCOURCE 0S [
RESOURGE DATABASE |
PROCESSOR [
I
I
I

LAMGUAGE SUPPORT
GRAPHICAL SUPFORT
RESOURCE LOCATION

RESOURCE DISCRIPTION

| SEARCH_RESOURCE |
Already Discovered Resource

July 10, 2010 &3 powered by gridsphera [§ »

Done

Figure 4.10: Resource Discovery portlet
4.4 Job Submission Portlet

The Job Submission portlet provides a general routing system for submitting, listing,
specifying, viewing and managing jobs. A job submission portlet hides the complexity of
the Grid environment and Grid protocols from the user. End user can submit the job and
transfers the output files to the user upon job completion. To submit a job into Grid
environment for computation user needs to provide some basic information about
resource needed, time of computation, cost, type of job, specific scheduling and a brief

description of the job.

Next step is creating a new portlet in the GridSphere for job submission. To create a new

portlet same commands are recommended to run as described in section 4.3.2.

All template files are now created in the GridSphere\projects\job submission directory
automatically. All the above steps have been demonstrated with the following screen

shots to create a new portlet.
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=+ Command Prompt

Microsoft Windows XP [Uersion 5.1.26801
(C» Copyright 1985-2801 Microsoft Corp.

C:~Documents and Settings*wirendraXcd

C:~>ocd GridSphere

C:~GridSphere>ant new—project
Buildfile: C:5GridSphere~build.xml

zetenv:

[echo]l Installing for Tomcat S.x

[echo]l GridESphere Wehzerver i=z tomcat

[echo]l GridSphere will be deployed to C:ntomcat as the gridsphere webh appli
cation

new—project:

new—project:
[echo]l Creating a Hew Portlet Project
[input]l Please enter a Project Title e_g. Cool Portlets
Jobh Submission
[input]l Please enter a Project Mame this will he wsed for your portlet weh a
pplication and should be lowercase e.g. coolportlets
Job submission

check—project—exists:

[echo]l Creation of new portlet project Johbh Submission in projects.-joh submi
=zion is complete.

[echo]l Please edit src webapps. and webapps - WEB—INF-{web.xmnl, PortletSerwvi
ces . .xml} appropriately

[echo]l Please place portlets in srocs*=sportlets. directory and service in =
oS HEHSzservices directory for proper

compilation?
[echo]

BUILD SUCCESSFUL
Total time: <41 seconds
C:~GridSphere>

Figure 4.11: Creating Job Submission portlet into GridSphere

After the portlet template has been developed in the GridSphere\project\job submission
directory, the next step is to change some descriptor file already generated by GridSphere
Portal toolkit and write some source code file and JSP file to build the actual portlet
according to the service that the portlet provide to the user. All descriptor files are located
in GRIDSPHERE_HOME/projects/hello world/webapp/WEB-INF directory.

Following are the deployment descriptor files need to edit according to portlet.

portlet.xml:- Portlet are JSR-168 standard, describing the portlet. Edit portlet.xml shown

below:
o Change portlet name according to your portlet.
<portlet-name>Job Submission portlet</portlet-name>
<display-name xml:lang="en">Job Submission</display-name>
o Change portlet-class path to the directory where the source code file is loaded.
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<portlet-class>org.GridSphere.gsexamples.portlets.Jobportlet</portlet-class>

o Change title tag in portlet.xml file.
<portlet-info>
<title>Job Submission</title>

</portlet-info>

Creating JSP (Java Server Pages) file: JSP file are stored in webapp\jsp subdirectory of
the just created in the job submission directory.

Creating portlet source code: Create a directory org\GridSphere\portlets inside the src
directory. The developer java code for the portlet service should be included into this
directory. The code created for the following portlet code is Jobportlet.java

4.4.1 Deployment of Job Submission Portlet

To deploy a portlet into a portlet container, it must be packaged in the form of a Grid
application archive or GAR file. Build.xml file contains all the recommended information
about the portlet that are necessary to deploy a portlet into a Grid Portal. To deploy a new

portlet into the GridSphere the recommended command to run are given below-

. Open command prompt and go to the “GridSphere/project/job submission”
directory.
. Run ‘ant install’ at command prompt to deploy the portlet to GridSphere.
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Command Prompt

Microsoft Windows XP [Uersion 5.1.26801
(C> Copyright 1985-2881 Microsoft Corp.

C:sDocuments and Settings“wirendrarcds
C:w>cd GridSphere

C:wGridSphere>cd projects
C:wGridSpheresprojects>cd "job submission®

C:~GridSpheresprojects~job submission>ant install
Buildfile: C:»\GridSpherewprojectsjob submission“build.xml

Installing for Tomcat 5.x

——— Build environment for Job Submission 1.8 RC 1 ——

——— Flags <(Mote: If the {property namer is dizplayed.
then the component is not present>

ANT_HOME is set to = G:iswant
JAVA_HOME is set to = C:“Program Files“Java»jdkl.6.@_17
GridSphere Webhserver iz tomcat
Thiz project will be deployed to C:istomcat-/webapps
——— Property values ——
debug=on
deprecation=true
[echo]l optimize=false

compile:
[echo]l Compiling project source code
[javac]l C:~GridSpheresprojectssjobh submissionsbuild.xml:17%: warning: * incluy
deantruntime’ was not set,. defaulting to build.sysclasspath=last; set to false f
or repeatable builds

Figure 4.12: Job Submission Portlet Deployment in GridSphere

Command Prompt

Deploying project
Copying 7 files to C:“tomcatswehappssjob submission
Copying 1 file to CG:stomcatswebappssjob submission“WEB-INF-1lih

Installing for Tomcat 5.x

——— Build environment for Jobh Submission 1.8 RC 1 —

——— Flags (Hote: If the {property name} is displayed.
then the component iz not present)

ANT_HOME is set to = C:want
JAUA_HOME iz set to = C:“\Program Files“Javajdki.6.@_17
GridSphere Wehserver iz tomcat
This project will be deploved to C::tomcat- wehapps
——— Property values —-—
debug=on
deprecation=true
[echo] optimize=false

conf igure—database:
[copy] Copying 1 file to C:stomcatwebappssjob submizsion“WEB-INF-persizten

H

create—database:
[echo] Creating database

BUILD SUCCESSFUL
Total time: 2 szeconds
C:\GridSpheresprojectssjob submission>_

Figure 4.13: Job Submission Portlet Deployment in GridSphere (contdd)
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After Deployment of Job Submission portlet, GridSphere requires access to deployed

portlet web applications. Since portlets are packaged according to the web application

repository (WAR) format defined in the Java 2.3 servlet Specification, the names of the

WAR files or web applications needs to be added as an empty file whose filename is

defined by the name of portlet web application to C:\.GridSphere directory.

4.4.2 Configuration Job Submission Portlet in Layout Manager

After restarting GridSphere go to the Layout manager. In Layout Manager first select

layout customize as logged in. After that, create a new tab named job submission. Now

add job submission portlet to a named job submission tab. Now save job submission

portlet and go to home tab of GridSphere. Figure 4.12 is showing Layout Manager

Configuration.

¥} GridSphere Layout Management - Mozilla Firefox
File Edit \Wiew  History  Bookmarks Tools  Help

@ - c fat ®2  httpifflocalhost: 5080/ gridsphere/gridsphere/layoutflayoutmanager, T - """

2] Most visited |j Getting Started 5o | Lakest Headlines

#% GridSphere Layout Management

‘% gridsphere portal framework

wyelcome | Wirendra Kumar gdministration  Content Layout FProfile Home Logout Se—iaked | English

Layout Manager
Select & layout to customize: [loggedin 1) | Display Select default theme for new users: |defaul [
Home Havigation

Bookimark of the Homebutton | Sawve

Edit Page Details:
Edit page title: |GridSphere Portal Edit page kevywords: |gridsphere

Edit layout properties by selecting components below for page: loggedin
Select top-level navigation: | Menu bar ] Show window mode icons [2] Show window state icons
Home I||I resource discovery ”—.Iob—ﬁubmtssmn—v‘ Mesy Tak

SamplePartict T
Add portlets: |ab - Books e [ Add ]
ab - Books

qridsphere - About GridS phere
Add content: [ aridsphere - Content Repositone b anagement
aqridsphere - DatePortlet
gridzphere - GridS phere Configuration
Sesp |: aridsphere - Layout Manager
gridzphere - Locale Portlet
_ _ |aridsphiere - Login
Edit subtab: . gridzphere - Message of the Day
gridsphere - Mews Portlet
aqridsphere - Partlet Application b anager
Edit subtab na Sidsphere - Profile M anager
aqridsphere - Rale Manager
Select required gridsphere - Session Wiew
aridsphere - User Account Manager
Choose & 13ke poie warld - 2, zample Portlst
Select column | helle world - Ui Hello \world

ob submissic lob S ubmission Portlet
[es

rezource discovery - & zample Portlet

Figure 4.14: Set Job Submission Portlet into GridSphere Layout Manager
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After doing that restart Tomcat and GridSphere to access the Job Submission portlet
inside the GridSphere portlet container.

%) GridSphere Portal - Mozilla Firefox
File Edit VYiew History Bookmarks Tools Help

r @ ¢ v ([ hetpiiflocahhost:a080jaridspherefaridsphereloggedini42it]

Most Yisited |j Getting Started 5| Latest Headlines
J D] GridSphere Portal

3 gridsphere portal framework

Welcome , Virendra Kumar Administration Content Layout Profile Home Logout ZE=55k | English N

[ Home " hello H resource discovery " BOOK “ hello world ]MM

Job Submission
JOB SUBMISSION PORTLET
JOBID

JOB TITLE ]
JOB TYPE 1
RESOURCE NEEDED[
Joschebulne [

JOE DISCRIPTION

SUBMIT JOB DELETE JOB

ALREADY SUBMITTED JOB

July 85,2010 ‘powered by gridsphere

Done

Figure 4.15: Job Submission Portlet

4.5 Conclusion

This chapter presented implementation of GridSphere, creation of Resource Discovery
portlet and Job Submission portlet and deployment of Portlets into GridSphere. The
Portlets and their execution have also been demonstrated in this chapter. Next chapter

will focus on results comes after demonstration.
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Chapter 5

Experimental Results

This chapter focuses on experimental results. Successful installation of GridSphere portal
has been done on windows platform. Two main portlets Resource discovery Portlet and
Job submission portlet have been deployed into GridSphere portal. With the help of this
Portal user can submit request for resource discovery. This request goes to Grid
middleware for discovering resource in the resource database. User also submits job for

computation with the help of Job Submission portlet.
5.1 Case Study

For experimental result Center of Excellence in Grid Computing lab has been considered.
Grid test bed has been established in the Computer Science and Engineering Department
of Thapar University.

Grid test bed has been established using following middlewares

o GT4
e CONDOR 7.5.1

System configuration
Processor: core 2 duo 3.00 GHz.
RAM: 3 GB.

OS: Windows XP.

The basic structure of Center of Excellence is shown in Figure 5.1.
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GLOBUS CLUSTER CONDOR CLUSTER

Figure 5.1: Center of Excellence Grid Computing Thapar University
5.2 Experimental Results
e Testcasel

After the successful installation GridSphere is ready to be accessed at

http://lacalhost:8080/gridsphere/gridsphere. Now user can login on the

GridSphere and access its various Portlets as illustratted in Figure 4.3.

e Testcase 2
After starting GridSphere, user authentication is required.

Figure 5.2 has shown the login of a registered user. After login the home page
comes on interface which is shown in Figure 5.3.

If user is not registered on GridSphere then GridSphere gives a message that user
does not exist. Figure 5.3 and 5.4 show the login of an unauthorized user and
response of GridSphere.

S7


http://lacalhost:8080/gridsphere/gridsphere

“) Login - Mozilla Firefox

Yiew History Bookmarks Tools Help

File Edit

fv c A & | ™3 http:{flocalhost:3080/gridspherefaridsphereflogin/Sfr}

(8] Most visited C] Getting Started 5. | Latest Headlines

J -aLogin
E*IEnglish v

& gridsphere portal framework

User Name wvirendra

Remember my login

Forgot your password?

onwered by gridsphere

June 29, 2010

Done

Figure 5.2: GridSphere Login Page

2} GridSphere Portal - Mozilla Firefox
Eile Edit s Higtory Bookmarks Tools Help
vy - | |'r.’ = Google

6 - c 4 Lu g 'E http:fflocalhost: 050 gridspherefgridspherefloggeding vy
[ Most visited | | Getting Started |51 | Latest Headlines

[] Gridsphere Portal
% gridsphere portal framework

BEFE | English -

Caontent Lavout Erofile Horme Logout

“Welcome | “irendra Kumar Administration

l,& CoOuULD MOT CREATE FEEDI HTTRI WwWiwwW . THESERVERSIDE.COM/RS S/ THESERVERSIDE-RSS2. ML

I Yahoo! Mews: Top Stories %

— 10 Russian spies deported after NY guilty pleas {AP)

Fri Jul 09 10:06:15 SR T+05:20 2010
AP - In the biggest spy swap since the Cold War, 10 Russian agents who infiltrated suburban
merica were deported Thursday in exchange for four people convicted of betraying Moscow ta the

est

Raad full story

— Obama: Choice between moving ahead or back {AP)

Fri Jul 09 05:26:45 Sk T+05:30 2010
AP - President Barack Obama on Thursday cast upcoming elections as a choice between the party that

caused the economic meltdown and the one that's fixing it, seizing on a populist, sharply partisan theme for

he critical Movermber midterms

Figure 5.3: GridSphere Home Page
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EBEX

?) Login - Mozilla Firefox
File Edit View History Bookmarks Tools Help

6 S c }& &y | 2  http:/flocalhost:8080{gridsphere/aridspherelogina/r}

[ Most visited | ] Getting Started 5| Latest Headlines

J 2 Login
& gridsphere portal framework m=[Engish v

| +]

User Name jarrar

[J Remember my login

Forgot your

password?

July 9, 2010 @3 powered by gridsphere

Done

Figure 5.4: Login Without Account

?) Login - Mozilla Firefox
File Edit View History Bookmarks Tools Help

6 i c A =y | '3 http: f{localhost: 8080/ aridspherefaridsphere/floginflogin
Most Visited (j Getting Started 5 | Latest Headlines
] #2 Login
S gridsphere portal framework == [English v

IA USER DOES NOT EXIST |

[] Remember my login

Forgot your

password?

q powered by gridsphere

July 9, 2010

Done

Figure 5.5: User Authentication checking
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e Testcase 3

Resource Discovery Portlet has used for resource discovery. Figure 5.6 has shown the

user request for a specific resource and Figure 5.7 shown the result of user request.

2) GridSphere Portal - Mozilla Firefox |Z||§||z|
Eile Edit Wigws Higkory Bookmarks Tools Help

é - c )—( oy | |j http: S flocalhost: s0s0fgridspherefaridsphere flogaeding 151 r ) ﬁ '| |7:" Google
|j Gridsphere Portal 7

S gridsphere portal framework

wielcaome | Wirendra Kurmar Administration  Cortert  Levout  Profile Home  Logowt Se—ake2 | English

[ Job Submission ]

resource discovery ? £ 20
RESOURCE DISCOVWERY PORTLET

RESOURCE ID [rv1s
RESOURCE TITLE [ecPo
RESOURGCE 05 L
RESOURGE DATABASE  [Mv saL
PROCESSOR [ame
LAMGUAGE SUPPORT [
GRAPHICAL SUPPORT [
RESOURGE LOCATION  [MECHARICAL LAB

RESOURCE DISCRIPTICON

[ sEARCH_RESOURCE |
Already Discovered Resaurce

July @, 2010 &3 powered by gridsphers

http: fflocalhast : sos0)igridspherefgridspherefadminf 10/

Figure 5.6: Search of Specific Resource

?) GridSphere Portal - Mozilla Firefox |_ ||I:I | |E|
File Edit i Hiskary Bookrnarks Tools Help

é - c 4 L g l http:/flacalhost: 2080/ gridspherefgridspherefloggedin/zZ2)r fshow ﬁ:} v| |'::'* moogle
] Gridsphere Portal

g gridsphere portal framework

wielcome | Wirendra KUMmar Administration Contert  Layout  Profile  Home Locout Se—take= | English

1/ Job submission |

resource discovery 7S 20

Resource Detail

BACK DELETE_ RES

RESOURCE ID R115
RESOURGE TITLE cPU

RESOURGE OS LIMUE

RES DATABASE h SEL

RES LAMGUAGE SUPPORT UMNIX

GRAPHICAL SUPPPORT  null

RESOURCE LOGATION MECHAMICAL LAB
JOB DISCRIFTION MATLAD

July @, 2010

&2 powered by gridsphers

Figure 5.7: Result of Resource Discovery



e Testcase 4

Users can submit their job with help of Job Submission portlet. Figure 5.8 shown user
request for job submission and Figure 5.9 shown the request result.

2) GridSphere Portal - Mozilla Firefox

File Edit View History Bookmarks Tools

& -c < «

Most visited | | Getting Started |5 | Latest Headlines
J [] Gridsphere Portal

Help

| [Z] http:gilocalhost:s080/gridsphere/aridspherefloggedin24/r|

| = =

& gridsphere portal framework

BE=E= | English ~
YWelcome |, Virendra Kumar Administration

Content Layout Profile Home Logout
f Home “ resource discovery ]:— Jimd
Job Submission ? & =20
JOB SUBMISSION PORTLET
JOB ID [a11s
JOB TITLE

MATRIX MULTIPLICATION
JOB TYPE |FPs

RESOURCE NEEDED ICF'U ANMD
JOB SCHEDULING

|ROUND ROBIN
MATRI JSDL

JOB DISCRIPTION

SUBMIT_JOB
ALREADY SUBMITTED JOB

July 9, 2010

@3 powered by gridsphere
Done

Figure 5.8: Submission of Job

2 GridSphere Portal - Mozilla Firefox

File Edit ¥iew History Bookmarks Tools Help

6 - c A 1=y ‘@ http:Hlocalhpst:BUBOfgridsphere!gridspherefloggedinlzs!r!showJut{} " l-:," Gox

Most Visited [j Getting Started |5 | Latest Headlines
J [#] Gridsphere Portal

3 gridsphere portal framework

B | English v
Welcome |, Virendra Kumar Administration Content Layout Profile Home Logout

’ Home " resource discovery ]

JOB_DETAIL

BACK DELETE_JOB

JOB ID MATRIEX MULTIPLICATION
JOB TITLE J115

JOB TYPE FPS

RESOURCE NEEDED CPU AMD

JOB SCHEDULING ROUND ROBIN

JOB DISCRIPTION MATRIX.JSDL

July 8, 2010

@3 powered by gridsphere
Done

Figure 5.9: Detail of Submit Job
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5.3 Conclusion

This chapter presented experimental results of Grid Portal. Test cases have been
discussed for checking the authentication of user, resource discovery and Job
Submission. Next Chapter will present the overall conclusion of the thesis and future

scope in the field of Grid Portal.
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Chapter 6

Conclusions and Future Scope

This thesis provides an introduction to the Grid computing. The basic fields such as Grid
services, general principles of grid construction, grid architecture, VO, grid middleware
and Grid information service of grid computing have been discussed. The main focus of
the thesis is on the design and development aspects of a Grid Portal.

6.1 Conclusion

Surveys of variuos first and second generation grid portals have been done in this thesis.
Table 2.1 has given comparisons of first generation grid portals and Table 2.2 has given
comparisons of second generation grid portals. This thesis explores the usage of Grid
Portlets and user interface components to Grid applications. Resource Discovery and Job

submission Portlet have been developed and deployed into GridSphere.

Requirements of Grid Portlets have been analyzed through UML diagram. Installation of

Gridsphere portal toolkit has been done on windows platform.

Thesis Contributions

Literature survey of presently existing Grid Portals.

e Comparison of first and second generation Grid Portals.
e Design of grid portal.

e Implementation of Portlets in GridSphere.

e Demonstration of the implementation and deployment of the Portal and Portlets

through experimental results.
6.2 Future Scope

The possible future extensions that can be more important are given below:
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In order to enhance the functionality of the portals addition of more new portlet can

be done in future.

In future the performance, availability and fault tolerance can be measured and

monitored.

Real-Time statistic can be introduced in Resource Discovery portlet and Job

submission portlet.

In future the Portal can be enhanced for Agent based applications.
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