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Abstract

Organization module of Vijjana, a Pragmatic Model for Collaborative,
Self-organizing, Domain Centric Knowledge Networks

Gaurav Sudhakar Narkhede

Currently the main Navigation System of World Wide Web is Search Engines
like Google, Yahoo etc. Search Engines harvest billions of Web Pages out
there residing on servers with the help of computer robot programs called
Spiders or Crawlers. These Spiders crawl the World Wide Web for web pages
and stores them into the Search Engine’s database. Search Engine searches
this database upon queried based on Keywords or Phrases. Keyword based
searching has some inherent limitations because of which user has to go
through number of irrelevant web pages before finding the desired
information. Transforming current web into a semantic web is the ultimate
solution; it is highly unlikely to be materialized in the near future. Another
possible solution is Social Bookmarking websites that stores and organizes
web pages on the internet with the help of metadata entered by users of
these sites. However with the growth in number of pages, search process
becomes unmanageable again.

To address this problem we have developed Vijjana, a model for
Collaborative, Self Organizing, and Domain Centric Knowledge Networks.
Vijjana is an agent based model in which multiple users can submit web
pages to an agent which establishes a relationship between pages based on
metadata by using predefined taxonomy and semantic structure. The model
also provides other mechanisms which are carried out by different agents
such as rating, visualization, self organization etc.

In this report we will explain the implementation of an Organizing Agent for
Vijjana Framework. The Organizing Agent is a component in the Vijjana
which is responsible for organizing a Jan into the evolving Vijjana, recording
information about Jan in a Provenance File, automatic notifications and
responding to the events generated by the Visualization Agent.



Acknowledgments

I gratefully acknowledge Committee Chair, Dr. Yenumula V. Reddy and
am very thankful for his supervision, constant support, and proper guidance
throughout the project. He always encourages me to come up with new
ideas and helped me a lot in implementing those ideas. This project is
originated from his ideas and evolved from the insights and suggestions of

Vijjana team.

I would like to extend my thanks to Dr. James Mooney and Dr.
Sumitra Reddy for serving on the committee and supporting the project with

their suggestions and encouragement.

I would like to thank all my friends and project mates who helped me
with their suggestions and always being supportive in completing this

project.

Finally, 1 am deeply thankful to my beloved parents and sister for their

encouragement and support in all the things | do.



Table of Contents

LY o153 1 - T TSP S P RTR P PUPUPPTOPION i
ACKNOWIEAGIMENTS ...ttt sttt b e st se bt bena e eneenen s iii
Chapter 1 INtrodUCHION............c.oiiiiee e e st e e e st e e e st bte e e e sabeeeesnbeeeeanseeeesnnseeeaan os 1
IO - 1ol 4= o YU T Vo USRS 1
1.1.1 What is the current situation of the Web? ..o 1
1.1.2 What are problems with current approach? ... 1
1.1.3 What are available SOIULIONS?........co i 2
VLY o =Y R TV AT =1 1= YA USSP 4
1.2 Problem StAatEMENT .....coiiieiiie ettt et s e s b e e be e e sa b e e s b e e e bt e e bb e e sabe e s beeebeeeae e 5
Chapter 2 Vijjana FramE@WOTK ............oooiiiiiiiiiei ettt ettt e e ettt e e e eate e e e s bt e e e sentaeeesbteeesenbeeeesnntaeaeanns 6
2.1 INTFOTUCTION .ttt sttt sttt et et e b e e bt e bt e bt e be e beesmeesbee eereenneens 6
2.2 ViIJJANA ABENTS euuiiiiiiiiiiiiiiiiiiiiiteitrtrer e e e e e ettt et et ettt ettt eaeteaeaeteattttetatetaeatatetetteeteteeereteenaeananassrerereres 7
2.2.1 Taxonomy and Semantic Net of Knowledge (T and R).......ccocuiieeiiiieceiiiee e e 7
2.2.2 The DiSCOVErY AZENT (AA)..c.uiiieiee et cee ettt ettt e e et e e s te e st e e e teeeteeesateeenbaeesaeesaseesaseeenseeannns 7
2.2.3The Organizing AZENT (OA) ....ueecueieciiecieeceeete st e st e e e e e ste e e s e e steeeteeessteesateesasaeesaeessseesaseesseeenens 7
2.2.4 The Consistency/Completeness AGENT (CA) c..ccveiviiireeieereere e este et e e esteestee s e e steesreeeteeeaveeaneenne 8
2.2.5 The Visualization AZENT (VA) ....eeeiiiiiieeciiee ettt tte e et e e e e aae e e s sabae e e e atee e e eabaeeeeasteeeennrenas 8
2.2.6 ThE SEAICH AZENT (SA) c.nuiiiiiiiiiie ettt ettt ere e e et e e e et e e e e sateeesetaeeesaasaeeesssaeeeassaeeeanssaeesansenens 9
2.2.7 The RAtING AZENT (FA) e ettt ettt e ettt e e ettt e e e eabe e e e e aseeeeetaeeeeaasaeeesssaeeeenssaeesanssaeesansaneas 9
2.3 Vijjana Framework ArCHItECTUIE . .ciiiiiie it s e e s sbae e e s eabaeeesnaeeeeas 10
2.3.1 AdMINISrator INTEITACE ...cooueiiiiieiieeeee ettt ettt s e et sb e st e sbe e e sareesbeeeneeeas 11
2.3.2 GeNEral USer INTEITACE . ....ciiiiieieeeee ettt sttt et e r e r e e e nree s 11
2.3.3 Social NEtWOrk ManagEMENT ......c.ueiiieiiiii e ettt e et e e e ette e e e stee e e eatae e e eabte e e eentaeeeentaeesenneeas 11
2.3, JaN DiISCOVEIY ittt tteraveveaeaeeeaeae e eeeeaereeeee e e e e ee e e e e e e e e et aeeeeaeeaeeeeeeaeaeatetaeaeeeaeeeeeeeeeeeeeenesans 12
2.3.5 Database SEIVEN .....cuiiiie ettt s st san e s r e s re e e e neeesreena 12
2.4 Vijjana Client ArChIitECIUIE ..ueiii it e e e et e e e e e e ettt e e e e e e s e s nabaaaeeeeseennsssresaeaasasnnes 13
2.5 VijJana Database ..ccccuveiiiiiiiii ettt e e s e e e et ae e e s aba e e e s teeeenbeaeeeaaraeeearraean sees 14
Chapter 3 TeChNOIOZIE@S USEU.............coooiuiiiiiiiiiii e e e e et e e e sabe e e e s abeeessasaeeesnnnaees 15

I N N o I =T =LY T S TR TR 15



3.1.1 Common Language RUNTIME (CLR) ...ccoiiiiiiiiiiee ettt ettt et e e etee e s bre e e e eaaae e s eatee e e enees 15
3.1.2 .NET Framework Class LIbDrary ...ttt e e e arr e e e s e e nvaane s 18
3.1.3 Advantages Of .NET FrameEWOrIK........cco ittt e et e e e te e e e e are e e s eabaee e eneeas 18
I N N ] OO TSP PP PSSP 19
TR 1Y 5 10 21 Y] = SRR SSP 20
TR Y I V] 2 I T 0 OO RP USRI 21
35 AJAX ettt e e bt b et s h e sa ettt b e e bt h e bt et e e bt e ahe e s bt e ehe nhe e bt e beeareenreenes 21
3.6 AJAX Control TOOIKIt FrameEWOrK ......c.cooiiiiiiiiiiieiiieneeee e s s 22
3.7 Cascading STYIE SHEETS (CSS) ....uuuiiiiiiiieeeeiiie ettt e eectte e e ettt e e ettt e e et e e e e e bbee e e asteeeesseeesensaeeesansaneesanseeaean 22
Chapter 4 Organizing AGENt...... ..o i e e e e e e e et ee e e e e e e e s nabreeeeeeseeansraaeeeeeeaanns 23
4.1 What is an Organizing AZENT? ..cuuiii ettt e et e e st e e e st e e e e s ateeessabeeeessabeeessnsseeesssenas 23
4.2 Functions of an Organizing AZENT........uei it s e e e e et re e e s sbe e e s sateeeesabeeeeesnbeeeesnses 23
4.2.1 0Organization Of JAN ... et e e et e e s bre e e e ebaeeeenaraeeeaanes 23
4.2.2 Maintaining ProVeNaNCe FilE ......ccociiiiiiiiiie ettt ettt e et e s atee e e st e e e e e ta e e e sntaeeesbeneasnes 24
4.2.3 Automatic Notifications about incorporation of NEW Jan ... 24
4.2.4 Respond to the events generated by Visualization Agent..........ccccvviieieeiiicciiee e 25
4.3 Architecture of an Organizing AZENT .....cii i e s e e s s e e e s sbee e e e sabeeessnees 25
4.3.1 Advantages of Layered ArChiteCtUIE.......cuuii it e e tae e e senaaeeeeaes 26
N A D ) - N I Y= PRSP 27
4.3.3 Data ACCESS LAYl it bbbt ba—a——————, 28
R o LU R o113 Mo = Tl -1V 29
4.3.5 Presentation LAy el .o ———————————— 30
Chapter 5 VIJJANA NaME@SPACE..........ccoiiiiiiiiiieeeiiiiteeaiteeesstteeesssseeesssseeessseeesssssseesssssseesssssessssssssesssseeess 31
5.1 DatabaseManipUIGLioN........cii e e e e e e te e e e s bt e e e enraeeeenrraeaeans 31
S.2 ENTITIES 1ottt e e s e 32
5.3 DAt A CCES S LAY L ittt ettt et e et et e et et e et et et e e e e aeeaeeeeaeaeaeeeeeeteeeee nans 32
5. BUSINESSLOZICLAY T ... e e e e ee e e e e e e e et e e et et e e e e e e e e e e e aaaaaeaaaaaaaaeaaaaaaaeaaaaaen 33
TR 0o ] o R 1 = oY 7Y == o SRR 34
DB N O ICATIONS -ttt sa e sttt e bt e e s ab e e st e e sabe e e abeesabeesabeesbeeesabees aeesnreenns 35
oI A 1010 0 1= =[] T PP S PR 35
5.8 SEAMCNSEIVICES ..ottt ettt et e bt e b e b e s bt e s be e s be e sbe e san e sanesanesaneer e ne e eaee 36

LIRS I 0 0 1= | N 36



Vi

Chapter 6 IMpPIementation................oooiiiiiiiiiii e e e et e e e e ate e e eratae e e s abaeeesnaneeean 37
Lo R A LA VA U LYY = T= ] - | 1 o RS 37
07 oY= o PSSP PSPPI 40
6.3 Edit ACCOUNT INFOrMAtioN .. .ciiiiieie et e e s e e sne e e sanes 42
Lo e TV e o N 2= Tole 1Y YA SRR 44
L3\ - o (0 o TSR PR 45
5.6 SAICN ...t b e bt bt she e st ne e ebe e s b e e saeenneenaes 47
6.7 Add Keywords, Rename Keywords or ReEmMove KEYWOIdS .......cccoeccuiiieieeeiiiiciiieee e ecinneee e e e esveneeeeas 49
6.8 KEYWOIrd SUDSCIIPLION .. ...t e e e e e st e e e e e e e s nnrreeeeeeseesnntaaeeeeeeaanas 50
Chapter 7 Future Work and ConcClUSION ................oiiiiiiii et e e e e e e e e 52
T L FULUPE WOTK ettt ettt ettt et e s e e st e s bt e e sabe e sabeesabeesabeeesabeesabeesabaeenbeesabees seesaseanns 52
7.2 CONCIUSION .ttt sttt ettt et e bt e bt e bt e bt e s b e e s beesbeesanesanesanesanes eesmnesanenane 52
REFEIENCES ...ttt st s h e s et st e s bt e bt bt e bt e s b e e s beesheesane e enbeesreenaeennee 54

Appendix A: Presentation SIS .........ueiiiiiii ittt e e e et e e e e abe e e s et re e e e eabte e e ennraeeeeneeas 55



Chapter 1 Introduction

1.1 Background

1.1.1 What is the current situation of the Web?

Currently the main Navigation System of World Wide Web is Search Engines
like Google, Yahoo etc. Search Engines harvest billions of Web Pages out
there residing on servers with the help of computer robot programs called
Spiders or Crawlers. These Spiders crawl the World Wide Web by following
the links in the pages they already have in their database. After Spiders find
pages, they are indexed using computer program called Indexer which
identifies text, links and other content of the page and stores it into the
Search Engine’s database. Search Engine searches this database upon
queried based on Keywords or Phrases. So whenever we search the World
Wide Web using Search Engines we are actually searching somewhat old

copy of the real web page.

1.1.2 What are problems with current approach?

Keyword based searching has some inherent limitations because of which
user has to go through number of irrelevant web pages before finding the

desired information.

Limitations of Keyword based searching-



v' Constrained by Keyword or Phrase based matching techniques which
results in low precision and recall.

v' User frequently fails to describe the information he/she is searching for
in few words.

v' User must be intelligent.

v Synonym terms are not taken into consideration.

v' Do not retrieve conceptual terms.

v" Semantic Similarity and Semantic Relatedness are ignored.

1.1.3 What are available solutions?

1. Transform current web into a semantic web
What is semantic web?
"If HTML and the Web made all the online documents look like one
huge book, RDF, schema, and inference languages will make all the
data in the world look like one huge database"™ Tim Berners-Lee,
Weaving the Web, 1999
The word semantic stands for meaning of and the term Semantic Web
means describing things in a way that computer applications can

understand.

Problems with this solution-



v Semantic Web uses RDF (Resource Description Framework) as a
markup language for describing information and resources on
the web. RDF was developed by people with academic
background in artificial intelligence so it has a steep learning
curve as per as traditional developers are concerned.

v It is highly unlikely to materialize in the near future.

2. Social Bookmarking Sites
What are Social Bookmarking Sites?
Social Bookmarking sites stores and organizes web pages on the
internet with the help of metadata entered by users of these sites.
Social Bookmarking sites allow users to store and manage web pages
by tagging then with keywords. This allows easy discovery of related

web pages later.

Problems with this solution-
v' Lack of controlled vocabulary for tagging web pages
v' Incorrect tagging because of spelling mistakes, singular vs.
plural, capitalization etc
v' Tags with several meanings
v No way of indicating hierarchical relationships between tags
v With the growth in number of pages, search process becomes

unmanageable again.



1.1.4 What is Vijjana?

Vijjana, a Sanskrit word that means knowledge obtained through
classification and analysis, is a model for Collaborative, Self
Organizing, and Domain Centric Knowledge Networks. Vijjana is an
agent based model in which multiple users can submit web pages to
an agent which establishes a relationship between pages based on
metadata by using predefined taxonomy and semantic structure. The
model also provides other mechanisms which are carried out by

different agents such as rating, visualization, self organization etc.

Advantages of Vijjana-

v' Offers controlled vocabulary for tagging web pages

v Establishes hierarchical relationship between tags

v Because of domain centric nature of the Vijjana model, it is
easier to manage and classify growing number of web pages

v Semantic Similarity and Semantic Relatedness are taken into
consideration

v' Leverages the power of existing Knowledge Base such as Open

Directory Project database



1.2 Problem statement

To develop an Organizing Agent for Vijjana Framework which will
automatically classify, organize and interlink Jans (URIs) into the evolving

Vijjana Framework based on the markup information entered by the user.



Chapter 2 Vijjana Framework

2.1 Introduction

Vijjana is an agent based framework and we define Vijjana as follows-

Vijjana-X = {J, T, R, dA, 0A, CcA, VA, sA, rA}

Where

X = the domain name

J= the collection of JAN'’s in the Vijjana-X

T = the Taxonomy used for classification of JAN’s

R= the domain specific relations

dA = the discovery agent which find relevant JAN’s

OA = the organizing agent which interlinks the JAN’s based on R

cA = the consistency/completeness agent

VA = the visualization agent

sA = the search agent

rA = the rating agent

Each agent is described in brief in following sections.



2.2 Vijjana Agents

2.2.1 Taxonomy and Semantic Net of Knowledge (T and R)

The Taxonomy is the practice and science of classification. As Vijjana is a
domain centric knowledge network, it requires us to define appropriate
Taxonomy for domain under consideration. Vijjana treats Taxonomies as
parameters which allow it to work with any Taxonomy and associated related
semantics. This allows Vijjana framework to import and export knowledge
bases as long as there is agreement on an ontology, taxonomy and related

semantics.

2.2.2 The Discovery Agent (dA)

In current version of Vijjana the Discovery Agent is a Human (user). The
user discovers a Jan through normal search process, marks up that Jan and
submit it to Vijjana server where it is classified and organize into appropriate

knowledge network depending on Jan markup information.

2.2.3 The Organizing Agent (0A)

Once the Jan is submitted to Vijjana server by Discovery Agent through

Vijjana Client Interface it is handed off to the Organizing Agent which

v' Ensures that the Jan represents the genuine link
v' Classify and interlink the Jan depending on the Jan markup

information



v' Logs the information in the provenance file which is later used for Jan
history

v" Notify users about the incorporation of new Jan.

2.2.4 The Consistency/Completeness Agent (cA)

The Consistency/Completeness Agent is responsible for maintaining the
integrity of Vijjana Knowledge Network. The Consistency/Completeness
Agent periodically visits URI's of the Jans to make sure they exist. The URL
of Jan is considered as alive by Consistency/Completeness Agent if it has
200 (OK) HTTP status code and it is considered as broken if it has 404 (Not

found) HTTP status code.

2.2.5 The Visualization Agent (vA)

The Visualization Agent is responsible for creating and displaying different
views of Vijjana Knowledge Network based on user preference. Vijjana

currently supports three views-

v" Hyper Tree View
v' Radial Graph View
v" Hyper Graph View

v" Tree View



2.2.6 The Search Agent (sA)

The Search Agent provides functionality for searching Vijjana Database.

Search Agent implements varity of search mechanisms such as —

v" Keyword Based Search
v" Phrase Based Search
v Search based on Related Semantics

v' Search by Category, Jan rating, date etc

2.2.7 The Rating Agent (rA)

The Rating Agent inserts the rating of Jan submitted by user into Vijjana
Database. The Rating Agent is also responsible for determining high value
Jans based on various factors such as average Jan rating, user defined

values, number of hits etc



2.3 Vijjana Framework Architecture
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Figure 1: The Vijjana Architecture

Figure shows the high level view of the Vijjana Architecture with different

components of Vijjana such as Administrator Interface, General User

10



Interface, Social Network Management, Jan Discovery and Vijjana Database

Server. Each of these components is explained in brief in following sections.

2.3.1 Administrator Interface

Administrator Interface allows Administrator of Vijjana to monitor Vijjana
Database Server, Approve/Disapprove Content, manage SMTP server, and

run Jan consistency check against the Vijjana Database.

2.3.2 General User Interface

General User Interface allows end user to contribute Jans to Vijjana using
dedicated client interface of using browser add-ons. It also allows end user
to import/export entire knowledge networks and visualize Vijjana using

visualization agent.

2.3.3 Social Network Management

Vijjana Social Network makes user aware of other users interacting with the
knowledge network and allows them to open a communication channel
between each other. This may result in achieving certain task such as rating

or reviewing Jan, commenting on a Jan or classifying a Jan collaboratively.

11



2.3.4 Jan Discovery

Jan Discovery allows the Jan to migrate from web to Vijjana Knowledge

Network.

2.3.5 Database Server

The database server contains the taxonomies, link relationships and the
actual URIs (uniform Resource ldentifiers) representing the Jans in individual

knowledge networks.

12



2.4 Vijjana Client Architecture
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Figure 2: Vijjana Client Architecture

The user can submit URI’s to Vijjana Server through one of the two following

ways-

v' Dedicated Vijjana Client Interface

v' Vijjana Browser Extensions for Internet Explorer and Firefox

Whenever the Jan (URI) arrives to Vijjana Server, it is parsed to extract the

markup information provided by user to organize the Jan in to Vijjana

13



Knowledge Network. In later implementations of Vijjana we plan to allow

user to submit URI’s to Vijjana Server using

v Email

v RSS

2.5 Vijjana Database

The Vijjana Database consists of three main parts basic raw data, user data
and website data. The basic raw data is gathered form Open Directory
Project (ODP) RDF Dump. This RDF Dump is converted into MySQL
Database. The ODP data act as directory standard for World Wide Web and
has been widely used in many areas, providing data for many big search
engines such as Google, Yahoo etc. The user database is used to store user
information and his recent activities. Keeping track of user history is
necessary to find out user interest which will help suggesting more relevant
results to user in future. The website database is used by Vijjana website for

its internal data storage.

14



Chapter 3 Technologies Used

3.1 .NET Framework 3.5

The Microsoft .NET Framework is a platform for building, deploying, and
running Web Services and applications. It provides a highly productive,
standards-based, multi-language environment for integrating existing
investments with next-generation applications and services as well as the
agility to solve the challenges of deployment and operation of Internet-scale
applications. The .NET Framework consists of two main parts: the common

language runtime, and hierarchical set of unified class libraries.

3.1.1 Common Language Runtime (CLR)

Common Language Runtime is Microsoft’'s implementation of Common
Language Infrastructure (CLI). CLI is an open specification provided by
Microsoft which defines an environment that allows writing programs in
multiple high level languages in architecture and platform independent way.

CLI has four main aspects-

15



Common Type System (CTS)

All the programming languages in .NET framework share a common set of

types and operations which are known as Common Type System.

Metadata

Metadata is data about program structure. The program structure remains
same across multiple programming languages. Common Language Runtime
(CLR) uses the metadata to understand the code written in different .NET

compliant languages and to combine them.

Common Language Specification (CLS)

Any language that wants to use Common Language Infrastructure (CLI)
must conform to rules defined by Common Language Specification. All the
Common Language Specification (CLS) compliant languages are
interoperable i.e. the code written in C# can be used in VB.NET or any other

.NET language.

Virtual Execution System (VES)

Virtual Execution System is the Virtual Machine used by Common Language
Runtime (CLR) to execute the Common Language Infrastructure (CLI)
compliant programs. There are different Virtual Execution Systems (VES) for
different operating systems which makes .NET a platform independent

framework.

16
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Figure 3: Visual overview of the Common Language Infrastructure (CLI)

(Wikipedia)

.NET Framework comes with command line compilers for each language
supported by the framework. The code written in higher level languages
such as C#, VB.NET, J# or Cobol.NET is converted into Common

Intermediate Language (CIL) or Microsoft Standard Implementation

17



Language (MSIL) by respective language compilers. Once the code is
converted into CIL it is stored into assemblies. Then the platform specific
Common Language Runtime (CLR) picks up the CIL code from assembly and
convert it into machine level language specific to particular platform.
Common Language Runtime (CLR) does not compile everything in the
assembly; it only compiles the method that is being invoked. This technique
is referred to as jitting which happens once per method call. The next time
this method is called Common Language Runtime (CLR) uses previously

complied code.

3.1.2 .NET Framework Class Library

.NET Framework Class Library consists of more than 13,000 classes,
interfaces and value types which provide solutions to common programming
tasks. These classes are grouped into several logically related sets or API’s

such as ASP.NET, ADO.NET, and Windows Forms etc.

3.1.3 Advantages of .NET Framework

v' Language Independence

v' Memory management

v' Consistent Programming Model
v' Simplified Development Efforts

v' Easy application deployment and maintenance

18



3.2 ASP.NET

ASP stands for Active Server Pages. ASP.NET is a technology for server side
scripting built on the .NET Framework. ASP.NET provides an event driven
server side programming paradigm where HTML and source code are written
together. ASP.NET is pure server side technology. ASP.NET code executes on

server and produces the HTML dynamically to send back to the browser.

Web pages in ASP.NET have .aspx extension. Each web page is accompanied
by code behind page written in C# or VB.NET. This code behind page
encapsulates all the programming logic for the page whereas all the User

Interface is contained by the .aspx page.

Whenever an ASP.NET page is requested by the browser the ASP.NET Server
(11S Internet Information Services) executes the code behind page and
process the user input if any and generates pure HTML to send back to the
browser. The source code is compiled the first time the page is requested.
Execution is fast as the Web Server compiles the page the first time it is
requested. The server saves the compiled version of the page for use next

time the page is requested

19



3.3 ADO.NET

ADO.NET stands for ActiveX Data Objects. ADO.NET is a set of software
components which is a part of .NET Framework Base Class Library. ADO.NET
allows developer to access data from relational as well as non-relational data
sources. ADO.NET mainly consists of two parts Data Provider and Data Sets
which cleanly separate data access from data manipulation. Data Providers
are used for connecting to a database, executing commands, and retrieving
results. Those results are either processed directly, or placed in an ADO.NET
DataSet object in order to be exposed to the user in an ad-hoc manner,

combined with data from multiple sources, or remoted between tiers.

.NET Framework Data Provider DataSet

Connection D ataadapter DataTableCollection
DataTable

|DataRDwCDIIE:tiDr‘| |

|Trar‘|5.a|:ti|:|n | SelectCommand |

| InsertCommand |

Cormtmand

| DataColumnCollection |

| Parameters | | UpdateCommand |

| ConstraintCollection |

| CeleteCommand |
D ataReader

| O ataRelationCollection |

Database XML

Figure 4: ADO.NET architecture (MSDN Library)
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3.4 VB.NET 9.0

VB.NET 9.0 is Common Language Infrastructure compliant and pure Object
Oriented Programming Language. It supports all the Object Oriented
features such as Inheritance, Encapsulation, Abstraction and polymorphism
along with advance features such as reflection, decoupling etc. VB.NET code
is compiled as managed code, which means it benefits from the services of
the common language runtime. These services include language
interoperability, garbage collection, enhanced security, and improved

versioning support.

3.5 AJAX

AJAX stands for Asynchronous JavaScript and XML. AJAX is used in web
applications to retrieve data from server asynchronously without updating
the complete page. This pattern is known as Partial Page Update Pattern.
AJAX uses XMLHttpRequest JavaScript object or remote scripting to send and
receive data form server. The AJAX technique makes Web Applications
smaller, faster and more interactive. AJAX is extensively used in Vijjana
Website. Microsoft AJAX Framework 3.5 is used for implementing AJAX

functionality in Vijjana Website.
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3.6 AJAX Control Toolkit Framework

AJAX Control Toolkit is a set of AJAX enabled ASP.NET software components.
AJAX Control Toolkit is open source joint project between the community

and Microsoft. AJAX Control toolkit provide many useful widgets such as —
Accordion
Autocomplete
Validator
Popup Control etc

Many of these controls are extensively used in Vijjana Website to provide

smooth and more interactive User Interface.

3.7 Cascading Style Sheets (CSS)

Cascading Style Sheets are used to style and layout HTML/XHTML pages. It
separates document content from document presentation. This separation
makes web pages more accessible to readers as well as to search engine
spiders. It also makes the structure of web page more flexible and
extendable. CSS Specifications are provided by World Wide Web consortium.

All the web pages in Vijjana web site are styled and structured using CSS.
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Chapter 4 Organizing Agent

4.1 What is an Organizing Agent?

The Organizing Agent is a component in the Vijjana which is responsible for
organizing a Jan into the evolving Vijjana, recording information about Jan in
a Provenance File, automatic notifications and responding to the events
generated by the Visualization Agent. The Organizing Agent acts as a

middleware application between Discovery Agent and Visualization Agent.

4.2 Functions of an Organizing Agent

The Organizing Agent has four main functions as follows-

e Organization of a Jan
e Maintaining Provenance File
e Automatic Notifications about incorporation of new Jan

« Respond to the events generated by Visualization Agent.

Each of these functions is described in details in following sections.

4.2.1 Organization of Jan

Whenever the Discovery Agent discovers a new Jan, it is marked up and
submitted to the Organization Agent. After the Organization Agent receives a

Jan, it sends the Jan to Consistency/Completeness Agent to ensure that the
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Jan represents a non-broken, genuine link. After confirming that the link is
genuine the Organizing Agent examines the markup information to classify
and interlink the Jan. The Organizing Agent also stores the Jan and attribute
values associated with it into a Database so that the Visualization Agent
could use this data to display the Vijjana in variety of forms as per user

preference.

4.2.2 Maintaining Provenance File

The Provenance File is used in Vijjana to record the information about the
origin of the Jan i.e. the place from where it came. It is the responsibility of
Organizing Agent to extract the Provenance information about a particular
Jan from the metadata associated with that Jan and record it into the
Provenance File. The provenance information will be later used to generate

the history of any Jan.

4.2.3 Automatic Notifications about incorporation of new Jan

One of the features of Vijjana requires that the user should be notified
whenever a new Jan (in particular field) is added as per the user preference.
It is the responsibility of Organizing Agent to identify such users for every

new Jan and notify them after the incorporation of that particular Jan.
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4.2.4 Respond to the events generated by Visualization Agent

Some of the possible events generated by the Visualization Agent are as

follows-

e Whenever a user clicks a particular node it is required that the node
should be expanded for which a Visualization Agent will require more
data. This event will trigger the Organizing Agent and the Organizing
Agent will then provide the Visualization Agent with the additional data

required.

e Another possible event is when user evaluates any Jan; the resulting
value of the evaluation should be entered into a corresponding field in the

Database.

4.3 Architecture of an Organizing Agent

Vijjana is designed to have Layered Software Architecture. It has four main
layers Data Layer, Data Access Layer, Business Logic Layer and Presentation
Layer. Data Access Layer and Business Logic Layer together provide the

functionality of Organizing Agent.
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4.3.1 Advantages of Layered Architecture

The N-tier Applications provide specific advantages that are vital to the
business continuity of the enterprise. Typical features of a real life n-tier

may include the following:

Availability and Scalability

With n-Tier architecture each layer can be located on physically
different servers with only minor code changes; hence they scale out

and handle more server load.

Data Abstraction

The inner implementation of a layer is completely hidden from other
layers. This makes it possible to change or update one layer without

recompiling or modifying other layer.

Easy Maintenance

We can add a new layer without redeploying the whole application. For
example, by separating data access code from the business logic code,
when the database servers change you only needs to change the data
access code. Because business logic code stays the same, the business

logic code does not need to be modified or recompiled.

Reduces coupling between User Interface, Business Logic and Database.
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Layered architecture allows software application development to be more
effectively split into teams, with each team working on a different tier

simultaneously.

4.3.2 Data Layer

Data Layer consists of Database. Along with Database Data Layer also
includes collection of stored procedures and views. Stored procedures and
views allow us to manipulate the data that goes into the database tables or
out of the database tables. For example assume that for some reason we
have to change the physical structure of the database table. If we reference
the database tables directly into the Business Logic then we have to change
our code to incorporate the new changes in the database table structure.
This is not the case with stored procedures and views. They expose a logical
structure to the layer which uses them. If we use stored procedures and
views to access data in the database then we can keep the same logical
structure by updating stored procedures and views to incorporate the

changes in database table structure without modifying our code.
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4.3.3 Data Access Layer

Most Web Applications are data driven. Data Driven Web Applications require
databases to store data, code to modify and retrieve it and Web Pages to
collect and summarize them. In .NET Web Applications ASP.NET Web Pages
make up the Presentation Layer of the application. In Data Driven Web
Applications one approach to provide data to Presentation Layer is directly
embedding data specific logic into ASP.NET code behind pages using
ADO.NET. The disadvantage of this approach is that it tightly couples the
Data Access Logic to presentation layer. In Vijjana all the Data Access Logic

is written in a separate Class Library Project.

The main objective of Data Access Layer is to provide data from database to
Business Objects without using the database specific code such as SQL
Queries, ADO.NET code etc. To accomplish this Data Access Layer exposes
collection of data access methods. These methods operate on Database
using database specific code but they do not expose any database specific
method parameters or do not return database specific data types. Any time
we want to use data from database in Business Logic Layer we call methods
from Data Access Layer. This encapsulates all the database specific code into

Data Access Layer and makes Business Objects database independent.

Data Access Layer perform some of the very common tasks on the database

on behalf of their caller —
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v Create new records in the database
v Retrieve records from database based on some criteria
v' Update records

v Delete records

These common operations are also known as CRUD operations. Along with
these crud operations Data Access Layer Components can also implement

some methods to perform some business logic.

4.3.4 Business Logic Layer

The Data Access Layer separates Data Access Logic from Presentation Layer
but it does not take care of data validation and business rules. The Business
Logic Layer encapsulates all the business logic and enforces data validation
and business rules. Business Logic Layer is responsible for processing the
data retrieved and sent to the presentation layer. The main task of Business

layer is business validation and business workflow. For example —

v For our Vijjana Web Application we want the User Name field of
Membership table to 20 characters long and it should only contain
Uppercase or Lowercase alphabets. This example comes under validation
rules.

v" We might want to disallow unregistered users from accessing certain

data. This comes under business rules.
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4.3.5 Presentation Layer

Presentation Layer consists of ASP.NET web pages. ASP.NET web page
consists of two parts a .aspx file also knows as markup file and a .vb file
which is known as code behind page. The .aspx file encapsulates all the User
Interface for the Web Page and .vb file encapsulate all the logic for User
Interface. This approach cleanly separates Designers and Developers.
Designers don’t have to worry about messing up the code while updating the
design and Developers don’t have to worry about sifting through User

Interface to update code.
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Chapter 5 VIJJANA Namespace

Vijjana is implemented a software with layered architecture. Each layer
encapsulates some functionality, uses services of lower layer and provides
services to the upper layer. Each layer is implemented as a separate
namespace contained by VIJJANA namespace. All the namespaces contained

by VIJJANA namespace are explained in the following sections.

5.1 DatabaseManipulation

This namespace contains only two classes named AdapterFactory and
MySQLDatabaseAdapter. AdapterFactory class implements the Abstract
Factory Design Pattern. Upon request AdapterFactory class creates an
instance of appropriate Database Adapter class. MySQLDatabaseAdapter

class is responsible for

v' Connecting to the MySQL Database whenever requested

v' Executing queries and returning the result sets

v' Performing CRUD operations such as SELECT, INSERT UPDATE and
DELETE

v' Disposing database specific resources such as Database Adapters,

Command Objects etc once the task is done

MySQLDatabaseAdapter is class that encapsulates all the code required to
interact with the MySQL Database Server. This approach makes Vijjana
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database independent. For example if in the future we decide to change the
Database Server form MySQL to Oracle then we only have to add one more

class called OracleDatabaseAdapter.

5.2 Entities

The Entities namespace contains all the Business Objects such as Vijjana,
User, Keyword, Jan, Group, Folder, Category, Comment, BasicSearchResult,
BasicCommentResult etc. These Business Objects represent corresponding
tables in the database. These objects also expose several properties
corresponding to fields in the database table. These business objects have
several overloaded constructors which are suitable for different

programming situations.

5.3 DataAccessLayer

The DataAccessLayer namespace contains all the classes which provide
functionality of Data Access Layer. These classes contain database specific
code to perform different operations on the database and retrieve result
sets. Classes in DataAccessLayer namespace return instances of Business
Objects as result which removes dependence of a Web Application on
database specific data types. Each Business Object in the result set

represents a row in database table. This technique is also known as Object
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Relational Mapping (ORM). Any operation performed on the object reflects in

the corresponding database table row.

5.4 BusinessLogicLayer

The BusinessLogicLayer namespace contains all the classes which provide
functionality of Business Logic Layer. These classes enforce data validation
and business rules. Classes in Business Logic Layer separate Presentation
Layer and Data Access Layer components. Methods in these classes accept
data from presentation layer, validate this data against the defined
validation rules, apply business rules and insert data into the database.
Same sequences of operations are performed in the reverse order while
retrieving the data from the database. Classes in BusinessLogicLayer
namespace also takes care of Exception Handling, transactions and

rollbacks.
Example of exception handling

While performing a certain operation if a method throws an exception
then the class will notify the developer if the exception is related to
business rules or it will notify the end user if the exception is related to

validation rules.

Example of Transaction and Rollbacks
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The transaction and rollbacks are used only if the database server
does not support these features. Many times we have to insert data
into several tables simultaneously for example while marking up a Jan
we have to insert data into Jan table, Keyword table, JanRating table
etc. While executing a sequence of insert operations if one operation
fails and raises the exception then the remaining operations will not be
executed. This will result in incomplete record in the database. To
maintain the integrity of the data in the database we have to rollback
(delete the corresponding entries in the database) the insert

operations which were successful.

5.5 ConsistencyAgent

The ConsistencyAgent namespace contains class named URIValidation that

validates URI of the Jan and also periodically checks the HTTP status of the

URI. URIValidation class uses Regular Expressions to check the format of the

URI. This ensures that the URI is in valid format before entering it into the

database. The URIValidation class also checks the HTTP status of the URI to

check its existence. An URI is considered to be in existence only if it has an

HTTP status code equal to 200 (OK). The count of number of times an URI

found nonexistent is kept into the database. If this count increases to a

certain value say five the URI and its related information is automatically

deleted from the database.
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5.6 Notifications

The Notifications namespace contains two classes namely Notifications and
Messages. The Notifications class is responsible for generating custom
messages for errors, exceptions and for giving information to user. It wraps
up the message into JavaScript alert box which is then displayed by the
browser. The Messages class stores all the text for the messages as public
strings. This approach enables Vijjana to provide information to the end user
in several languages. For example if in the future we want to provide the
Vijjana in German language along with English then we only have to add
new Messages class that contains string variables containing corresponding

messages in German language. This technique is also known as Localization.

5.7 Enumerations

The Enumerations namespace contains all the public enum used in Vijjana.
Enumerations provide a way of representing numerical values as symbolic
text for example for a three star rating system we can define an

enumeration as follows

Low =1

Medium = 2
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High = 3

Use Enumerations increases the readability of the code.

5.8 SearchServices

The SearchSearvices namespace provide the basic framework for search
agent. This namespace contains two classes namely BasicSearchResults and
BasicCommentResults. These classes get data from Data Access Layer based
on search criteria and convert it into more convenient form so that it can be

directly used into ASP.NET pages.

5.9 Email

The Email namespace provide the Email functionality for Vijjana. It contains
two classes namely VijjanaEmail and EmailTemplates. VijjanaEmail class
performs the task of sending emails to users. This class uses Gmail’'s SMTP
server, port 587 and ‘Admin.Vijjana@gmail.com’ as username. In the future
we can replace Gmail’'s SMTP server with the dedicated Vijjana email server.
The EmailTemplates class generates email templates such as Registration

Email Template, Keyword Subscription Email Template etc.
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Chapter 6 Implementation

The implementation details are as follows. For each functionality, the

corresponding files are listed and their implementation details are discussed.
The Forms are always presented as *.aspx files and the implementation

code, validation, Database Connectivity etc are presented as c# code in the

corresponding *.aspx.vb file.

6.1 New User Registration

w —_—

Vijjana Membership Sign Up
Sign Up

s Login

o it User Name: |
________________________________________ Password: |

Vijjana Visualization Email:

Security Question:

Vijjana Search

|
|
Vijjana Membership Confirm Password: | |
I
|
|

Security Answer-

Downloads

Vijjana Help

Figure 5: Vijjana Membership Sign Up
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Vijjana Membership Sign Up

Sign Up

User Name:

Password:

Confirm Password:

Email:

Security Question:

Security Answer:

Required Fields

* User Name is Required.

# Password is Required.

# Confirm Password is Required.
* Email is Required.

# Security Question is Required.
® Security Answer is Required.

Designed By Gaurav Narkhedd

Figure 6: Vijjana Membership Sign Up with Validation
The following files are used for New User account creation functionality.
Membership.aspx
Membership.aspx.vb

The New User is presented with a form (Membership.aspx) to add the
following details: User Name, Password, Confirm Password, Email, Security

Question, and Security Answer.

The values are passed on to Membership.vb file once the submit button is

clicked. The Membership.vb does the following validations:

v All fields are mandatory and no field can be empty
v User Name can only contain alphanumeric characters. Valid characters
are uppercase or lowercase alphabets and numbers.

38



If a User Name already exists, it will display the error message “User
Name already exists.

If Email already exists, it will display the error message “Email already
exists”.

Email should be of format: alphanumeric@sample.com

If Password is empty an error message “Password is required” will be
displayed

After validations if the entered data is good, then the message “User
account successfully created” is displayed. Upon successful account
creation an Email is sent to the user on specified address with all the

account details.
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6.2 Login

Log In/Log Out Login To Vijjana

Login
*loglin ]
o i ! User Name: [gaurav |

| Password: [ensenase |

Vijiana Membership
Vijjana Visualization
Vijjana Search
Downloads
Keywords

Vijjana Help

Designed By Gaurav Narkhedd

Figure 7: Vijjana Login Page
The following files are used for Login function.
Login.aspx
Login.aspx.vb

The Login.aspx file is the login page for both the administrator and the
students. The person would need to enter his login and password in this
page. These are passed on to the Login.aspx.vb file. The Login.aspx.vb file is
used to verify the login, password and status of the person. The login name,

password and status are maintained in a MySQL Database Table

“tbIMembership”.
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The Login.aspx.vb file verifies that the combination of User Name and
Password exists in the database table. If the user logs in as an administrator
then that user is assigned an ‘Admin’ role, and is taken to the page
“AdminPanel.aspx”, which is the main page for the administrator. If the user
logs in as a regular user then that user is assigned with ‘Regular’ role, and
the user is taken to the page “Index.aspx”, which is the main page for the
Vijjana Website. If the user name and password do not match, then the
error message “Incorrect User Name or Password” is displayed. The user
then has to either check his login for spelling mistakes or create a New User
account by clicking on the New User Registration link from the left hand side

main menu.. This link redirects to “Membership.aspx” form.
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6.3 Edit Account Information

Vijjana Edit Membership Information

Edit Membership

i e logln | .

! e Index | User Name:

... Password:

Vijjana Membership Confirm Password:

[T — Email: gnarkhed @mixwyu.edu
Securi uestion: Vhat?

Viljana Search ty Q What?
Security Answer: Nothing

Vijjana Help

Designed By Gaurav Narkhedd

Figure 8: Vijjana Edit Account Information Page
The following files are used for Edit Account Information Functionality.
EditMembership.aspx
EditMembership.aspx.vb

The New User is presented with a form (EditMembership.aspx) to add
the following details: User Name (Disabled), Password, Confirm

Password, Email, Security Question, and Security Answer.

The values are passed on to EditMembership.vb file once the submit
button is clicked. The EditMembership.vb does the following

validations:
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All fields are mandatory and no field can be empty

User Name can only contain alphanumeric characters. Valid
characters are uppercase or lowercase alphabets and numbers.

If a User Name already exists, it will display the error message
“User Name already exists.

If Email already exists, it will display the error message “Email
already exists”.

Email should be of format: alphanumeric@sample.com

If Password is empty an error message “Password is required” will
be displayed

After validations if the entered data is good, then the message
“User account information successfully updated” is displayed. Upon
successful account information updating an Email is sent to the user

on specified address with all the new account details.
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6.4 Password Recovery

! Password Recovery

i ®loglin ] )

i e Index i User Name: gaurav
... Security Question: What?
Vijjlana Membership Security Answer:

Viana iuatzaion
Vijjana Search

Vijjana Help

Designed By Gaurav Narkhedd

Vijjana 9: Vijjana Password Recovery Page
The following files are used to implement Password Recovery functionality.
PasswordRecovery.aspx
PasswordRecovery.aspx.vb

The user is presented with the PasswordRecovery.aspx form and asked to
enter the User Name. If the User Name is incorrect then “Incorrect User
Name” message is displayed. If the User Name is correct then User is
presented with the Security Question entered during Account Registration
Process and asked to enter the answer for the question. If the answer is
incorrect the “Incorrect answer” message is displayed and user is asked

again to enter the correct answer. If the answer Is correct then the user’s
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password sent to the email address entered by the user during registration
process and user is informed that his/her password has been sent to their

email address with the help of message box.

6.5 Markup

Log In/Log Out Vijjana Markup
i Jan Markup
i eloglin |
i e Index 1 Jan: hitp:/fwww.asp net
b )an Name: ASP.NET
Vijjana Membership Jan Description: Official site for Microsoft
ASE.NET
Vijjana Visualization
Category: Intemet b
o Z
Keywords: ASP Microsoft. Computer
Vijjana Helj

Designed By Gaurav Narkh@

Figure 10: Vijjana Markup Page

The following files are used to implement Jan Markup functionality.

Markup.aspx

Markup.aspx.vb

The user is presented with Markup.aspx form to add the following details Jan
(URI), Jan Name, Jan Description, Vijjana, Category, Keywords, and Rating.

The Markup.aspx form is actually invoked by the user by clicking on the
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Markup button in the browser which comes with the Vijjana Browser
Extensions. Jan (URI) and Jan Name fields are automatically filled for the

user.

The values are passed on to Markup.vb file once the submit button is

clicked. The Markup.vb file does following validations:

v' All fields are mandatory and no filed can be empty.
v' User is logged in.
v' The Jan URI in the Jan field presents a valid URI format.

v' All the keywords are separated by comma.
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6.6 Search

Log IniLog Out

e Login
® [ndex

Vijjana Membership

Vijjana Visualization

Downloads

Vijjana Help

4
[a]

«

omputer Science

Algorithms

Applied Mathematics
Architecture

Artificial Intelligence
Bibliographies

College and University Departments
Compression

Computational Learning Theory
Computational Sciences
Computer Vision

Computers

Conferences

Cources

Databases

Dictionaries

Distributed Computing
DNA-Based Computing
Electronic Computer Aided Design
End User Programming
Evolutionary Computation
Finite Model Theory

Formal Methods

Graphics

Handwiriting Recognition
Human-Computer Interaction
Information Architecture and Design
Institutes

Journals

Knowledge Sciences

Libraries

Library and Information Science
Linguistics

Logic Programming

Mebile Computing

Madeling

Metworks

Heural Networks
Object-Oriented Programming
Operating Systems
Organizations

Quantum Computing
Real-Time Computing
Robotics

Security and Encryption
Software Engineering

Super Computing

Farallel Computing

Symbolic Computation
Technical Reports

User Interface

Virtual Reality

I Internet

Electrical Engineering

Mechanical Engineering

Civil Engineering

Electronics

Telecommunications

LR A R A RS AR AR LR R R R R AR ERE Sl Rl R Rl Rl

-

Google Search

GCoogle search is a Web search engine owned by Google, Inc., and it is the most
used search engine on the Web. Google receives several hundred million queries
each day through its various services. The domain google.com attracted at least
135 million U.S. visitors in May 2008.

N Average
Submitted By Date Created Markup Count Rating
gauray §/20/2008 3:46:47 AM 1 5

Show Comments Save This

Yahoo Search

A Web directory created by a couple of guys from Stanford who now have more
money than the entire state of Arkansas. Rumor has it they own one business suit
between them. Their site is constantly updated and provides an easy way of finding
almost any Web page.

N Average
Submitted By Date Created Markup Count Rating
Qaurav 8/20/2008 3:47:58 AM 1 4

Sho Save This

AQL Search

America Online. An Internet provider and one of the most popular on-line services,
offering, for example, E-mail, news wire reports, and user forumsStanford who
now have more money than the entire state of Arkansas. Rumor has it they own one
business suit between them. Their site is constantly updated and provides an easy
way of finding almost any Web page.

N Average
Submitted By Date Created Markup Count Rating
Qaurav 8/20/2008 3:48:59 AM 1 3

Save This

3

Show Comments

Designed By Gaurav Narkhedd

Figure 11: Vijjana Search Page

The following files are used to implement Search functionality.

Search.aspx

Search.aspx.vb
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The user is presented with Search.aspx form which mainly consists of three

regions as above:

Tree View

Tree View shows all the Vijjanas and their categories to the user in
hierarchical way. Whenever a wuser clicks on the category,
corresponding Jans are displayed on the right hand side region of the

Tree View.

Search Results

Search Result consists of Jans. For each Jan in the search result
following information is displayed: Jan Name, Jan URI, Jan Description,
User Name, Date Created, Markup Count, and Average Rating. Along
with this information user can also Show/Hide comments for particular
Jan, save Jan to his personal network and rate Jan using five star

rating system.

Search Box

Search box located at the top of Search.aspx form is an alternative to
Tree View. User can type a keyword or a phrase into the search box
and press search button. This will display corresponding Jans into the

Search Results area.
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6.7 Add Keywords, Rename Keywords or Remove Keywords

Log it og Out Add Keywords
Select Category
e login
¢ Index Select Category: Internet ¥

Select Jan

Vijjana Membership

Vijjana Visualization Jan

Viljana Search Select 1 http://www.google.com
— Select 2 http:/ /www.yahoo.com

Select 3 http://www.aim.com
Vijjana Help Add Keywords

Current Keywords:
* Google
® Search
* Hiltop

New Keywords:

Add Keywords Rename Keyword Remove Keyword

Designed By Gaurav Narkhedd

Figure 12: Vijjana Keyword Manager Page

The following files are wused to implement Keyword Management

Functionality.
KeywordManager.aspx
KeywordManager.aspx.vb

The user is presented with KeywordManager.aspx form. The user is asked to
select the category from the category drop down list. As soon as user selects
the category, a grid view is shown to the user containing all the Jans in the
selected category. Then user is asked to select a Jan from the grid view to
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which user wants to add keywords. Once the user selects a Jan,
corresponding keywords are displayed as a selectable list. The user can
select any keyword from this list and Rename or Remove it. The user can

also add new keywords by typing keywords in the New Keyword Textbox.

6.8 Keyword Subscription

T

Log InlLog Out Keyword Subscription

Select Category

» Index Select Category: Internet [¥]

Select Jan

Vijjana Membership

Vijjana Visualization Jan ID Jan
Vijjana Search Selact 1 http:/ /www.google.com
P — Select 2 http:/ /www.yahoo.com
Select 3 http://www.aim.com
Keywords
Vijjana Help Add Keywords
Current Keywords: MSearch MAOL  Elinternet

OService OProvider

Designed By Gaurav Narkhedd

Figure 13: Vijjana Keyword Subscription Page

The following files are wused to implement Keyword Subscription

Functionality.

KeywordSubscription.aspx
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KeywordSubscription.aspx.vb

The user is presented with KeywordManager.aspx form. The user is asked to
select the category from the category drop down list. As soon as user selects
the category, a grid view is shown to the user containing all the Jans in the
selected category. Then user is asked to select a Jan from the grid view.
Once the user selects a Jan, corresponding keywords are displayed as a
check box list. The user can select as many keywords as he/she wants from

this list and press Subscribe button.
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Chapter 7 Future Work and
Conclusion

7.1 Future Work

v The current implementation of Organizing Agent can be extended to
include functionality for integrating Vijjana services with Microsoft Office
Products and Google Documents.

v' The Organizing Agent can be extended to use the data exposed by Google
Search API, Yahoo Search API, Digg.com, del.icio.us and many other web
sites.

v' The process of classifying and organizing the Jan can be refined.

v The Ul can be made more users friendly.

7.2 Conclusion

In this paper we saw the implementation of an Organizing Agent for Vijjana
Framework. The Organizing is responsible for organizing a Jan into the
evolving Vijjana, recording information about Jan in a Provenance File,
automatic notifications and responding to the events generated by the
Visualization Agent. The Organizing Agent acts as a middleware application
between Discovery Agent and Visualization Agent. We saw how Organizing

Agent provides convenient way of managing the Vijjana Database, and
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performing CRUD as well as advance operations on database. We also saw
how Organizing Agent can serve as basic framework for other Vijjana agents
such as Search Agent, Visualization Agent etc. The Organizing Agent is
implemented as separate class library project in VB.NET. Therefore along
with Website it can also be used to develop dedicated client application for

Vijjana.
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Appendix A: Presentation Slides
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o Organization

o Design of Organizing Agent

o Implementation of Organizing Agent
o Future work and conclusion

o References
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PART-1 ORGANIZATION

What is Organizing Agent?
Organizing Agent in Vijjana Workflow
Functions of Organizing Agent

WHAT IS ORGANIZING AGENT?

The Organizing Agent is a component in the
Vijjana which is responsible for organizing a Jan
into the evolving Vijjana, recording information
about Jan 1n a Provenance File, automatic
notifications and responding to the events
generated by the Visualization Agent.

The Organizing Agent acts as a middleware
application between Discovery Agent and
Visualization Agent.
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ORGANIZING AGENT IN VIJJANA
WORKFLOW

Organizing Agent comes into action during
following scenarios-

oDuring Jan markup process
oDuring Visualization
oWhile entering consistency records

oDuring administration process

FUNCTION OF ORGANIZING AGENT

Organization of Jan
Maintaining provenance file

Automatic notifications about incorporation of
new Jan

Respond to the events generated by Visualization
Agent
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has already
marked the
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Increment Markup Count

Add Jan Category
Relationship

Add Keywords

Add Jan Keyword
Relationship

Add Jan Rating

Does Jan
Already
Exists?

No

Add Jan

Add Jan Consistency Data

Add Jan Category
Relationship

Add Keywords

Add Jan Keyword
Relationship

Add Jan Rating

Is URI
Valid?

PART-2 DESIGN OF ORGANIZING AGENT

o What is a Software Layer?

o Vijjana is designed to have layered Software
Architecture. It has four mail layers Data Layer,

Data Access Layer, Business Logic Layer, and
Presentation Layer.

o Data Access Layer and Business Logic Layer

together provide the functionality of Organizing

Agent.
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ADVANTAGES OF LAYERED ARCHITECTURE

Availability and Scalability
Data abstraction
Easy maintenance

Reduces coupling between User Interface,
Business Logic and Database.

allows software application development to be
more effectively split into teams

DATA ACCESS LLAYER

The main objective of Data Access Layer is to
provide data from database to Business Objects

without using the database specific code such as
SQL Queries, ADO.NET code etc.

Data Access Layer perform some of the very
common tasks on the database on behalf of their
caller —

Create new records in the database

Retrieve records from database based on some criteria

Update records

Delete records
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BUSINESS LLOGIC LAYER

The Business Logic Layer encapsulates all the
business logic and enforces data validation and
business rules.

For our Vijjana Web Application we want the
User Name field of Membership table to 20
characters long and i1t should only contain
Uppercase or Lowercase alphabets. This example
comes under validation rules.

We might want to disallow unregistered users
from accessing certain data. This comes under
business rules.

PART-3 IMPLEMENTATION OF ORGANIZING
AGENT

Each layer is implemented as a separate
namespace contained by VIJJANA namespace.

There are nine namespaces-
- DatabaseManipulation
- Entities
- DataAccessLayer
- BusinessLogicLayer
- ConsistencyAgent
- Notifications
- Enumerations
- SearchServices
- Email
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DATABASEMANIPULATION NAMESPACE

This namespace contains only two classes named
AdapterFactory and MySQLDatabaseAdapter.

AdapterFactory class implements the Abstract
Factory Design Pattern.

MySQLDatabaseAdapter is class that
encapsulates all the code required to interact
with the MySQL Database Server

ENTITIES NAMESPACE

The Entities namespace contains all the Business
Objects such as Vijjana, User, Keyword, Jan etc.

These Business Objects represent corresponding
tables in the database.

These objects also expose several properties
corresponding to fields in the database table.

These business objects have several overloaded
constructors which are suitable for different
programming situations.
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EXAMPLE OF BUSINESS OBJECTS

- = Fre— =
Jan - Class
Class
=l Fields
: o _DateCreated
= Fields % _Email
» o _LastModified
g¥ _Jan H% _Password
__f,“f _JanlD % _SecurityAnswer
J’f MBI'I‘ELIDCC'IJI'I'L o _SecurityQuestion
= H o _UserlD
g _Valid gv _UserName
= Properties = Propedies
e = DateCreated
**? Jan 5 Email
=F JanID 5 LastModified
: = Password
j MarkupCount 5 SecurityAnswer
f l'n'la1i¢ __ﬂ_'? SecurityQuestion
= UserID
= Methods = UserName
W New = Methods

W MNew

DATAACCESSLAYER NAMESPACE

The DataAccessLayer namespace contains all the
classes which provide functionality of Data
Access Layer.

Classes in DataAccessLayer namespace return
instances of Business Objects as result which
removes dependence of a Web Application on
database specific data types.

Each Business Object in the result set represents
a row in database table. Any operation performed
on the object reflects in the corresponding
database table row.

62



Exa

B

[
LA O O ok oF O oF o oF o o oF 4F oF o 4 4

AddKeywords
Createkeyword
DeleteKeyword
Deletekeywords
DoesKeywordExists
GetallKeywords
GetKeyword (+ 1 overload)
Getkeywords
GetKeywordsForCategories
GetKeywordsForCategory

GetKeywordsFordan(+ loverlo..,

GetKeywordsForlanBylser
GetKeywordsForlans
KeywordsForlan
KeywordsForlanBylser
KeywordsForlans
Updatekeyword

MPLE OF DAL OBJEC

-
=

T

|
a
:
0

{

=

R S A R R A XA XL XL ¢

AaddComment
CommentTDsFordan
CommentiDsForlans
CommentsByilUser
CommentsByUserOndan
CommentsByUserOndans
CommentsBylUsers
CommentsBylUsersOnJan
CommentsByUsers Ondans
CommentsForlan
CommentsForlans
CreateComment
DeleteComment
GetCommentiDsFordan (.
GetCommentiDsForlans
GetCommentsByildser [+ 1
GetCommentsBylserOndan __
GetCommentsBylls arOnlan .
GetCommentsBylUseaers
GetCommentsByU s ersOnda.__
GetCommentsBylls ersOnda...
GetComments ForCategones
GetCommentsForCategony
GetCommentsFaordan {4+ 1__.
GetCommeants ForJans
GSetComments ForkKeywond
GSetComments ForkKeywo nds
UpdateComment

BUSINESSLOGICLAYER NAMESPACE

o The BusinessLogicLayer namespace contains all
the classes which provide functionality of

Business Logic Layer.

o Methods in these classes accept data from
presentation layer, validate this data against the
defined validation rules, apply business rules and
insert data into the database. Same sequences of
operations are performed in the reverse order
while retrieving the data from the database.

o also takes care of Exception Handling,
transactions and rollbacks.
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CONSISTENCYAGENT NAMESPACE

The ConsistencyAgent namespace contains class

named URIValidation that validates URI of the Jan
%rﬁll also periodically checks the HTTP status of the

The URIValidation class also checks the HTTP status
of the URI to check its existence. An URI is
considered to be in existence only if it has an HTTP
status code equal to 200 (OK).

The count of number of times an URI found
nonexistent is kept into the database. If this count
increases to a certain value say five the URI and its
related information is automatically deleted from the
database.

EMAIL NAMESPACE

It contains two classes namely VijjanaEmail and
EmailTemplates.

VijjanaEmail class performs the task of sending
emails to users. This class uses Gmail’s SMTP
server, port 587 and ‘Admin.Vijjana@gmail.com’
as username. In the future we can replace
Gmail’s SMTP server with the dedicated Vijjana
emalil server.

The EmailTemplates class generates email
templates such as Registration Email Template,
Keyword Subscription Email Template etc.
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PART-4 FUTURE WORK AND CONCLUSION

Future Work
Integration with Microsoft Office

Use of more structured Knowledge Bases such Google,
Yahoo, Digg.com, del.icio.us, Connotea etc

Conclusion

We saw how Organizing Agent provides convenient
way of managing the Vijjana Database, and
performing CRUD as well as advance operations on
database. We also saw how Organizing Agent can
serve as basic framework for other Vijjana agents
such as Search Agent, Visualization Agent etc.
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