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ABSTRACT

Bioinformatics scenario has changed dramatically in the last decade and it
will continue to change in future as well. Earlier immediate access to all
bioinformatics research papers / literature was a dream of research scientists and
now the World Wide Web i.e. search engines have made this dream a reality.
Recently bioinformatics related websites like text base research journals are
frequently accessed on the Internet for education, research and bioinformatics tool
development. Orissa University of Agriculture & Technology is one of the premier
research institute of India, involved in various researches like Agriculture,
Biotechnology, Veterinary etc. Keeping this on mind this university has started a
Bioinformatics program to provide an informatics support to these research areas
and the responsibility of this department is also to make records of various research
activities of this university. Because of the ever-increasing requirement of current
information by the research professionals, the P.G.Department of Bioinformatics,
Orissa University of Agriculture & Technology, Bhubaneswar, Orissa has set up a
text base database on Bioinformatics research at O.U.A.T and this is known as
BioRec. BioRec is a tool for retrieving Bioinformatics research record, comprising the
outcome of the sustained bioinformatics research carried out by the students of
P.G.Department Bioinformatics, Orissa University of Agriculture & Technology,
Bhubaneswar. Interesting records in the field of genomics, proteomics, immuno-
informatics, molecular modeling etc research records are incorporated in this
Database. The aim of BioRec is to provide access to the end users (students, research
persons) for their attempt to enhance indigenous research skills in the field of
bioinformatics. BioRec is maintained by the P.G.Department of Bioinformatics,
Centre for Post Graduate Studies, Orissa University of Agriculture & Technology,

Bhubaneswar, Orissa.
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1. INTRODUCTION

1.1Bioinformatics:

Bioinformatics is the application of computer technology to the management
of biological information. Computers are used to gather, store, analyze and integrate
biological and genetic information which can then be applied to gene-based drug
discovery and development. The need for Bioinformatics capabilities has been
precipitated by the explosion of publicly available genomic information resulting
from the Human Genome Project. The goal of this project determination of the
sequence of the entire human genome (approximately three billion base pairs) will be
reached by the year 2002. The science of Bioinformatics, which is the melding of
molecular biology with computer science, is essential to the use of genomic
information in understanding human diseases and in the identification of new
molecular targets for drug discovery. In recognition of this, many universities,
government institutions and pharmaceutical firms have formed bioinformatics groups,
consisting of computational biologists and bioinformatics computer scientists. Such
groups will be key to unraveling the mass of information generated by large scale

sequencing efforts underway in laboratories around the world [1].

1.2 Objectives of Bioinformatics:

The fundamental objectives of Bioinformatics are the following[23]:

1. At its simplest and basic level, bioinformatics organizes data that stored in
database and allows researchers to access existing information, also to submit
new entries. While data curation is an essential task, the information stored in
these databases is essentially useless until analyzed. Thus the purpose of
Bioinformatiés extends far beyond mere volume control of data. ‘

2. The second key objective is to develop tools and resources that aid in the
analysis of data. For example, having sequenced a particular protein, it is of
interest to compare it with previously characterized sequences. This requires

more than just a straight forward database search. As such, programs such as



FASTA and PSI-BLAST must consider what constitutes a biologically

significant resemblance. Development of such resources requires extensive

knowledge of computational theory, as well as a thorough understanding of

biology.

3. The third objective is to use the tools to analyze the data and interpret the

results in a biologically meaningful manner. Traditionally, biological studies

examined individual systems in detail, and frequently compared those with a

few that are related. In bioinformatics, we can also conduct global analyses of

all the available data with the aim of uncovering common principles that apply

across many systems and highlight features that are unique to some

1.3 Applications of Bioinformatics:

Some of the applications related to biological information analysis are [23]:

1.

Information related to bio-molecules can be mapped (e.g.), the sequences
can be parsed to find sites where so-called “restriction enzymes” will cut
them.

Sequences can be compared, usually by aligning corresponding segments
and looking for matching and mismatching letters in their sequences.
Genes or proteins that are sufficiently similar are likely to be related and
are therefore said to be “homologous” to each other.

If a homologous exists then a newly discovered protein may be modeled —
that is 3D structure of the gene product can be predicted without doing
laboratory experiments.

Bioinformatics is used to attempt to predict the function of actual gene
products.

Information about the similarity, and by implication, the relatedness of

" proteins is used to trace the “family trees” of different molecules through

evolutionary time.

Molecular modeling /structural biology is growing field, which can be
considered part of bioinformatics. There are, for example, tools which
allow making predictions of the secondary structure of proteins arising

from given amino acid sequence. These are often based on known



“solved” structures and other sequenced molecules acquired by structural
biologists.

7. Structural biologists use bioinformatics to handle the vast and complex
data from X-ray crystallography, nuclear magnetic resonance (NMR) and
electron microscopy investigations and create the 3-D models of
molecules.

8. Information of the research records or the research papers of the journal
are stored in text search database for further reference to enhance and
improve the research procedure or to get the information for related
research techniques as a reference.

9. There are other fields like medical imaging / image analysis that might be
considered as a part of the bioinformatics. There is also a whole other
discipline of biologically inspired computation: genetic algorithms, Al,
neural networks etc. Often these areas interact in uneXpected ways. Neural
networks, inspired by crude models of the functioning of the nerve cells in
the brain, and used in a program called PHD to predict, the secondary

structures of proteins from their primary sequences.

1.4 Major areas of Bioinformatics:

Bioinformatics has various applications in research in medicine,
biotechnology, agriculture etc. Following areas and research fields has integral

component of Bioinformatics [6].

1. Computational Biology: The development and application of data-analytical
and theoretical methods, mathematical modeling and computational simulation
techniques to the study of biological, behavioral, and social systems.

2 Genomics: Genomics is any attempt to analyze or compare the entire genetic
complement of a species or species (plural). It is, of course possible to
compare genomes by comparing more-or-less representative subsets of genes
within genomes.

3. Proteomics: Proteomics is the study of proteins - their location, structure and

function. It is the identification, characterization and quantification of all




proteins involved in a particular pathway, organelle, cell, tissue, organ or
organism that can be studied in concert to provide accurate and comprehensive
data about that system.

Proteomics is the study of the function of all expressed proteins. The study of
the proteome, called proteomics, now evokes not only all the proteins in any
given cell, but also the set of all protein isoforms and modifications, the
interactions between them, the structural description of proteins and their
higher-order complexes, and for that matter almost everything 'post-genomic'.

. Pharmaco-genomics : Pharmaco-genomics is the application of genomic
approaches and technologies to the identification of drug targets. In Short,
pharmaco-genomics is using genetic information to predict whether a drug
will help make a patient well or sick. It Studies how genes influence the
response of humans to drugs, from the population to the molecular level.
Pharmaco-genetics: Pharmaco-genetics is the study of how the actions of and
reactions to drugs vary with the patient's genes. All individuals respond
differently to drug treatments; some positively, others with little obvious
change in their conditions and yet others with side effects or allergic reactions.
Much of this variation is known to have a genetic basis. Pharmaco-genetics is
a subset of pharmaco-genomics which uses genomic/bioinformatic methods to
identify genomic correlates, for example SNPs (Single Nucleotide
Polymorphisms), characteristic of particular patient response profiles and use
those markers to inform the administration and development of therapies.
Strikingly such approaches have been used to "resurrect” drugs thought
previously to be ineffective, but subsequently found to work with in subset of
patients or in optimizing the doses of chemotherapy for particular patients.
Chemo-informatics: 'The mixing of those information resources [information
technology and information management] to transform data into information
and information into knowledge for the intended purpose of making better
decisions faster in the arena of drug lead identification and optimization. [a].
Related terms of cheminformatics are chemi-informatics, chemometrics,
computational ~chemistry, chemical informatics, chemical information
management/science, and chemo-informatics.

But we can distinguish chemo-informatics and chemical informatics as

follows




10.

11.

Chemical informatics : 'Computer-assisted storage, retri-eval and analysis of
chemical information, from data to chemical knowledge.' [b]. This definition
is distinct from ' Chemoinformatics ' (and the synonymous cheminformatics
and chemo-informatics) which focus on drug design.
chemometrics: The application of statistics to the analysis of chemical data
(from organic, analytical or medicinal chemistry) and design of chemical
experiments and simulations. [[UPAC Computational]

computational chemistry : A discipline using mathematical methods for the
calculation of molecular properties or for the simulation of molecular
behavior. It also includes, e.g., synthesis planning, database searching,
combinatorial library manipulation [c]. [[UPAC Computational]

Structural genomics or structural bioinformatics refers to the analysis of
macromolecular structure particularly proteins , using computational tools and
theoretical frameworks. One of the goals of structural genomics is the
extension of idea of genomics , to obtain accurate three-dimensional structural
models for all known protein families, protein domains or protein folds .
Structural alignment is a tool of structural genomics. Comparative genomics:
The study of human genetics by comparisons with model organisms such as
mice, the fruit fly, and the bacterium E. coli .

Biophysics: The British Biophysical Society defines biophysics as: "an
interdisciplinary field which applies techniques from the physical sciences to
understanding biological structure and function".

Biomedical informatics / Medical informatics: "Biomedical Informatics is an
emerging discipline that has been defined as the study, invention, and
implementation of structures and algorithms to improve communication,
understanding and management of medical information."

Mathematical Biology: Mathematical biology also tackles biological
problems, but the methods it uses to tackle them need not be numerical and
need not be implemented in software or hardware. It includes things of
theoretical interest which are not necessarily algorithmic, not necessarily
molecular in nature, and are not necessarily useful in analyzing collected data.

Computational chemistry: Computational chemistry is the branch of
theoretical chemistry whose major goals are to create efficient computer

programs that calculate the properties of molecules (such as total energy,
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dipole moment, vibrational frequencies) and to apply these programs to
concrete chemical objects. It is also sometimes used to cover the areas of
overlap between computer science and chemistry.

12. Functional genomics: Functional genomics is a field of molecular biology that
is attempting to make use of the vast wealth of data produced by genome
sequencing projects to describe genome function. Functional genomics uses
high-throuput techniques like DNA microarrays, proteomics, metabolomics
and mutation analysis to describe the function and interactions of genes.

13. Pharmaco-informatics: Pharmaco-informatics concentrates on the aspects of
bioinformatics dealing with drug discovery.

14.In silico ADME-Tox Prediction:(Brief description)- Drug discovery is a
complex and risky treasure hunt to find the most efficacious molecule which
do not have toxic effects but at the same time have desired pharmacokinetic
profile. The hunt starts when the researchers look for the binding affinity of
the molecule to its target. Huge amount of research requires to be done to
come out with a molecule which has the reliable binding profile. Once the
molecules have been identified, as per the traditional methodologies, the
molecule is further subjected to optimization with the aim of improving
efficacy. The molecules which show better binding is then evaluated for its
toxicity and pharmacokinetic profiles. It is at this stage that most of the
candidates fail in the race to become a successful drug.

15. Agro-informatics / Agricultural informatics: Agro-informatics concentrates on

the aspects of bioinformatics dealing with plant genomes.

1.5 Objectives of the Study:

The main objective of the present study is to know how the Bioinformatics
research professionals; students can explore the bioinformatics research database of

OUAT, which can be used as a potential tool for the benefits of the bioinformatics

education and research.







2.REVIEW OF LITERATURE

Retrieval of biological information from biological databases is important for
the biotechnological professionals, since it is a scholarly need, an accordance
requirement and means of updating oneself professionally. Now a day, information
technology, communication networks, Internet and bioinformatics websites offer the
biotechnological professionals, the timely and convenient access of the required
information from biological databases. The life science librarians have realised that
there is a need to organise the information available on the web so that bidlogical
research professionals can easily find information to enrich the education process,
facilitate the basic research and improve the research skills. The internet has provided
the new ways for the research scholars to interact with machine and communicate
with the fellow colleagues in their day to day research skills, research procedure and
decision making. The researchers irrespective of geographical locations, languages
and cost can access the bioinformatics, biotechnology, medical websites. The
National Library of Medicine (NLM) USA is playing a significant role in providing
the biomedical literature of NLM’s MEDLINE database to medical professionals all
over the world free of cost. The NCBI’s Pub Med also serve same facilities for the
research scholar to improve their knowledge sphere to enhanance the indigenous
skills for the biological research. In India, biological research professionals are
solely dependent on the institute library for current information. With availability of
Internet, biological professionals get the required information from many text search
database like Pub Med, NLM, MEDLARS databases.

2.1 Biological Database:

A biological database is a large, organized body of persistent data, usually
associated with computerized software designed to update, query, and retrieve
components of the data stored within the system. A simple database might be a single
aining many records, each of which includes the same set of information. For

file cont

example, a record associated with a nucleotide sequence database typically contains




information such as contact name; the input sequence with a description of the type of
molecule; the scientific name of the source organism from which it was isolated; and

often, literature citations associated with the sequence[3].

For researchers to benefit from the data stored in a database, two additional

requirements must be met:

1.Easy access to the information; and

2.A method for extracting only that information needed to answer a specific
biological question.

2.2 Types of Database:

@) Generalized Databases (DNA, Proteins and Carbohydrates, 3D-

Structures).
(i)  Specialized Databases (Genomes, Protein Families, Pathways Microarray
data etc.)
2.3 Database Search:

(i)  Text-based database search (SRS,Entrez etc).

(i)  Sequence- based database  search (sequence similarity  search,
BLAST,FASTA etc.).

(iiiiy Motif-based database search (ScanProsite, Emotif).

(iiv) Structure-based database search (Structure similarity Search,VAST,DALI

etc.).
2.4 Text-base database search:

A wide range of database is present to get the information in text format.
Mostly the database of Biological Research Literature are text based search. Some of
the text based database search includes[23].

(i) ENTREZ (Integrated database search for nucleotides, proteins, genomes,

structures, populations sets and literature at NCBI,USA).




(i1) SRS6 (Search EMBL, SWISS-PROT, TrEMBL, PIR, PDB etc. at EBI, UK, or
other SRSS Servers world wide).

(ii))DBGET/LinkDB (Integrated database search of Link DB at GenomeNet, Kyoto
University and University of Tokyo).

(iv)SSS(Sequence and structure searching site at Berkeley,US).

(v)Molecular R US (Full text search of the PDB database at NIH).

(vi)MIA (Molecular Information Agent searching biological databases to find the

existing information about a macromolecule at SDSC, USA).
2.5 Literature Search:
‘This search includes the text-based search of research journals present in database.

Some examples of text based search for literature includes:

(i)  PubMed (Search public version of full Medline integrated in ENTREZ at

NCBI, USA).

(i) PubMed Central ( Free online access to full text of life science research
articles at NCBI, USA).

(iii) MEDLINE+ (Search and order full text Medline documents at Healthgate,
USA).

(iv)  Libri Vision (Search Current Contents, Medline and more at KULeuven
Library. Access restricted to KULeuven).

(v)  MGAS Online (Access to full text journals at KULeuven library. Access
restricted to KULeuven).

(vi)  LIBIS (Search in Belgian Library catalogues. Registration Required).

(vii) Pub Crawler (Automated alerting service that scans daily updates to
PubMed and Genbank data base at Trinty College Dublin, Ireland).

2.6 Text Search Databases on the Web -PUBMED:

National Library of Medicine located in Bethesda (USA) is the world’s largest
research library in a single specific and professional field. The NLM provides global

access to some of the best on-line sources in the form of searchable database. The




NLM. databases and electronic information sources provide a wide variety of
resources related to the bio-medical and health science which has access to 12 million
MEDLINE citations record and indexes. It is a text search database which provides
relevant information of the research fields. It has around 4500 different titles taken
from over 70 countries, which covers back to mid 1960°s onwards. The information
comes from US National Institute of Health and other federal agencies, professional
associations and non-profit health organizations. In addition to health topic
MEDLINE plus also connects the users to medical dictionaries, hospitals directories
of physicians and dentists, and extensive medical encyclopedia and consumer
information about thousands of prescription drugs. NLM provides free access to all its
databases and users have been encouraged to look towards the Websites. All users
will need to use one of NLM’s web-based search engines PubMed
(http://www.ncbi.nlm.nih.gov.PubMed) Or Internet Grateful Med
(http:/igm.nlm.nih.gov).At present PubMed provides access to MEDLINE,
PREMEDLINE, and publisher supplied citations. Internet Gratefi] Med also provides

access to the following databases[h].

2.7 MEDLINE/PubMed:

(MEDLARS online) is the largest biomedical bibliographic databases,
incorporating the printed Index Medicus. It covers almost 4,500 international journals
from 1960 to date and is updated weekly. This journal covers all medical and surgical
specialities and preclinical sciences in addition to dentistry, nursing, pharmacology,
connectivity, but also facilitates globalization of medical and scientific literature. The
use of Internet is growing very fast in the world of health arena. The Internet has
become a source of medical information for the medical professionals all over the
world. The effective use of the Internet for the professional purpose requires an
understanding of the best strategies to search the www as well as compendium of
online resources including journals, textbooks medical portals and sites providing
high quality information. PubMed Central is a digital archive of life sciences journal
literature managed by the National Centre for Biotechnology Information at the NLM.
Access to PubMed Central is free and unrestricted[d].

10




2.8 Internet:

The Internet not only offered global electronic journals, but it provide the

latest review of information

2.9 E-Textbooks:

It is believed that unrestricted and free access to scientific knowledge will be
the pattern of online education in the years ahead. In context of medical, biological
research, such a scenario will have a major impact on research and education. Now a
days a many websites are available for free books .
e.g-The recently introduced site FreeBooks4Doctors at
http://www.fbdd.com
http://www.freebooks4doctors.com
is available on the web. It offers links to more than 400 books, sorted in nearly100
specialties and sorted by title alphabetically, with the added promise of new books
everyday. This site has been specifically dedicated to the promotion of free access to

medical books over the Internet.
2.10 E-Journals:

The www as the most revolutionary development in publishing arena since the
printing press. It is evident that electronic version of journals has some inherent
advantages over print version such as incorporation of multimedia, liberal use of
colours, elimination of delay in manuscript processing, news alerting, instant real time
online discussion. Online repositories for articles, such as BioMed Central and
PubMed central have embraced the ideal of free access for all the literature. PubMed
central provides free access to some print journals already offering their entire
contents online in addition to the purely electronic journals in BioMed central. The
main advantage of online publication is the speedy dissemination of information. In e-
journals, articles can be made available on the web as soon as they are ready. The
Web browser and hypertext link provide easy to use tools to view documents and to

move between them. Hyperlinks to references and related articles are also available

11



for full text information about research. With this, research professionals can
participate in online continuing education. With the advent of the user friendly World
Wide Web and the Internet is no longer a curiosity for the computer savvy. Now a day
the lecture notes are published on the Internet, where we can download as and when it
is required. In this way students are not dependent upon the library only as various e-
books and journals are available on the website. The large amount of biological
information demands changes in the teaching techniques used to teach the students.
The web-based learning promotes the development of self-directed learning

strategies[h].
2.11 Use of Litrature Search Database for Research:

The use of Internet in the research process begins from identifying research
issues, through using the web for survey, to pre-publishing and publishing results. The
literature searches using different databases such as Medline are obviously an
important and integral part of every research process. Material published on the
Internet government, biotech organizations, other institutions, medical journals and
pharmaceutical companies as well as through medical web directories. The medical
professionals are able to retrieve the information from the these websites in order to
make a better decision of research procedure. Many research institutions are now
having research records on the websites for research and education purposes This help
them in review of the research, effective follow ups and in provision of quality new
research.

« NLM’s resources.
« Lectures by Research Scientests.
« Details of IMC’s services (CDROM

databases, training, etc.)
« Downloadable Training Manual (PDF).
« Search Request forms (which can be submitted directly from the webpage) as well °

as a feedback form.

12




2.12 Use of Literature Search Websites for Education:

It is believed that unrestricted free access to knowledge will be the trend of
online education in the recent times .In reference to education field, such a scenario
will have a deep impact on education and research. There are several websites
offering online continuing different education. The outcome of this concept is being
studied online http://www.cme.center.com may be a valuable resource for researcher,
to know about the different fields of research being carried on in the world .The
accessibility of knowledge for analysis and the anonymity of the internet allow
researchers to analyse text and narrative on websites, to use newsgroups as global
focus groups. There are three different research methodologies for qualitative research

on the Internet distinguished as Passive analysis, Active analysis and Interviews and

surveys
2.13 About Orissa University of Agriculture & Technology:

The Orissa University of Agriculture &Technology established in 1962 with
only two Colleges of Agriculture and Veterinary Science, has made impressive record
of service in the cause of quality education and research. In the pace of decades the
University has grown with seven colleges with many research centers. The University
inherited a few research stations such as, Economic Botany 1 & 2, Rice Research
Station, Jeypore, Agriculture Research Station, Berhampur and Jute Research Station,
Kendrapara from the State government. During 1960s the University research was
mainly confined to agriculture and a very few research projects were in operation in
the College of Veterinary Science and Animal Husbandry. With the launching of
Orissa Agriculture Development Project (OADP) in 1978 with the World Bank

assistance, four Regional Research Stations were established at Bhubaneswar,

Chiplima, Keonjhar and Semiliguda representing the four physiographic regions of
the state such as Coastal Plain, Central Table Land, North Central Plateau and

Western Ghat High land zones, respectively. With the implementation of National

Agriculture Research Projects (NARP) in two phases during the period 1983-1995,
the State was divided into ten Agroclimatic Zones and four additional zonal Research
tations and four zonal Substations were established. Thus the research network is

S
functioning in the University across the length and breadth of the state covering all the
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10 agro-climatic zones. Research programmes are executed on different aspects of
agriculture and its allied sectors through these research centers. The University is
credited to be first educational institute in Orissa to develop campus wide Local Area
Network with the FO cabling to all the Colleges at Bhubaneswar in 1996. The work
was done under Agricultural Research Information System (ARIS) project funded by
ICAR. Under the project the University has provided Internet facility to its staff and
students through VSAT connected to NICNET. The ARIS project also imparts
computer training to its staff from time to time. ARIS also has taken responsibility to
develop the Website for University. From Year 2002, the University has migrated to
STPI from NIC for improved Internet Connectivity with a bandwidth of 256 Kbps[5].

2.14 About P.G. Department of Bioinformatics:

The Orissa University of Agriculture & Technology is a multi-faculty
technical University with an earned reputation of being a leader in teaching, research
& extension. OUAT, nurtures the students to face impediments, meet challenges and
varying needs of IT career in today's world along with the objective to disseminate

advanced knowledge by providing instructions and research facilities.

The Center for Post-Graduate studies forms the indispensable part of this
University. This center of learning has been brought out with an offering of career
oriented Post Graduate programme like M.Sc Bioinformatics since 2002.The main
aim behind the opening of this department is to provide an informatics support. to the
Agricultural Research at O.U.A.T. Since 1962 this university is engaged with a wide
numbers of project works for Agriculture, Biotechnology, and Veterinary Research.
Still the research data obtained are not documented for future reference to accelerate
the research process. So the department of Bioinformatics has started this work as a

database for Bioinformatics research and application at O.U.A.T.
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3.MATERIALS AND METHODS

3.1 System Specification:

(a)Hardware Specification:

This system is developed on the following hardware configuration,
Pentium IV processor

512 MB Ram

Hard disk 80 GB
Microsoft Compatible 101 or more Key Board.

(b)Software Specification:
This system is developed using the following software,

Operating System: Windows Xp Professional
Technology ASP.NET

Data Access Component ADO.NET

Back End: " Microsoft Access.

Web browser:  Internet Explorer(5.01 or Higher), Mozilla W 1.7.1)

(c) Web Server i.e. IIS (v 3.0 or Higher).

3.2 Other tools for development:
Photo Impression (Arc Soft): for photo editing.

Scanner: for text data collection.

Pdf995: for conversion of word file to pdf file.
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3.3 Collection of Data:

The data were collected from the dissertation records of students (batch
2002,2003). These are the data of research works carried out by students at different
laboratories like IGIB, IIT, CCMB, IISC, IICT etc. Currently we have data of 61

records.

3.4 Internet Information Services (IIS):

Internet Information Services (IIS) for Microsoft Windows brings the power
of Web computing to Windows. With IIS, we can easily shares files and printers and
create applications to securely publish information to improve the way the
organization works. IIS is a secure platform for building and deploying e-web
solutions. IIS also makes it easy to bring mission-critical bioinformatics applications
to the Web [8].

Windows with IIS scales to meet our needs as we can

e Set up a personal Web server.

e Share information within our team.

e Access the Databases.

e Create an enterprise internet.
IIS integrates proven Internet standards with Windows, so that using the web does not
mean having to start over and learn new ways to publish, manage, or develop.
Windows 2000 with Internet Information Services is the easiest way to share

information and run powerful applications on the Web [20].

3.5 Why Microsoft IIS:

e IIS 5.0 is arguably the most powerful Web Server available.

e IIS’s component services launch at boot time and are available before we log

in to the console.

e In IIS parlance, an application is a collection of Web content (HTML files,
ASP scripts and CGI or ISAPI executables) which serves a single purpose.
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3.6 Installing Web Server IIS:

Before installation First we insert Windows XP Professional CD into cd-drive.
Then after going to control panel, we select Add/Remove Windows Components.
Windows Components Wizard window pop-up it’s list of components. Then we check
which component is not installed. We find Internet Information Service (IIS) as one
among them. We select IIS from the list and by clicking OK and Next on main
Wizard window it shows a message for finish. Then after finish, we check out the
working of server by opening the browser and typing in the address bar as

http://localhost

or
http://127.0.0.1
which is local computer ip address. As everything was successfully set up IIS home

page was opened with some information.

3.7 Visual Studio .NET 2003:

Visual Studio .NET 2003 is the comprehensive tool for rapidly building
Microsoft .NET connected applications for Microsoft Windows and the Web
dramatically increasing developer productivity, and enabling him or her to satisfy new

business and enterprise requirements[8].

3.8 .NET Frame Work:

The .NET Framework is a new computing platform that simplifies application
development in the highly distributed environment of the Internet. The .NET
Framework is designed to fulfill the following objectives[8]:

e To provide a consistent object-oriented programming environment whether
object code is stored and executed locally, executed locally but Internet-

distributed, or executed remotely.
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To provide a code-execution environment that minimizes software deployment
and versioning conflicts.

To provide a code-execution environment that guarantees safe execution of
code, including code created by an unknown or semi-trusted third party.

To provide a code-execution environment that eliminates the performance
problems of scripted or interpreted environments.

To make the developer experience consistent across widely varying types of
applications, such as Windows-based applications and Web-based
applications.

To build all communication on industry standards to ensure that code based on

the NET Framework can integrate with any other code.

Fig-1:.NET Framework

Benefits of the NET Framework:

o Based on W3 Standards

o Unified Application Models

s Easy for developers

» Extensible classes

runtime and the NET

The NET Framework has two main components: the common language

Framework class library. The common language runtime is the
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foundation of the .NET Framework. We can think of the runtime as an agent that
manages code at execution time, providing core services such as memory
management, thread management, and remoting, while also enforcing strict type
safety and other forms of code accuracy that ensure security and robustness. In fact,
the concept of code management is a fundamental principle of the runtime. Code that
targets the runtime is known as managed code, while code that does not target the
runtime is known as unmanaged code. The class library, the other main component of
the NET Framework, is a comprehensive, object-oriented collection of reusable types
that we can use to develop applications ranging from traditional command-line on
graphical user interface (GUI) applications to applications based on the latest
innovations provided by ASP.NET, such as Web Forms and XML Web services[10].

The .NET Framework can be hosted by unmanaged components that load the
common language runtime into their processes and initiate the execution of managed
code, thereby creating a software environment that can exploit both managed and
unmanaged features. The .NET Framework not only provides several runtime hosts,
but also supports the development of third-party runtime hosts.

For example, ASP.NET hosts the runtime to provide a scalable, server-side
environment for managed code. ASP.NET works directly with the runtime to enable
Web Forms applications and XML Web services. Internet Explorer is an example of
an unmanaged application that hosts the runtime (in the form of a MIME type
extension). Using Internet Explorer to host the runtime enables us to embed managed
components or Windows Forms controls in HTML documents. Hosting the runtime in
this way makes managed mobile code (similar to Microsoft ActiveX controls)

possible, but with significant improvements that only managed code can offer, such as

semi-trusted execution and secure isolated file storage.
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3.9 Features of Common Language Runtime (CLR):

The Common Language Runtime (CLR) is a layer between an application and
the operating system it executes on. The common language runtime simplifies an
application’s design and reduces the amount of code developers need to write because
it provides a variety of execution services that include memory management, thread
execution, code execution, code safety verification, compilation, and other system
services. These features are intrinsic to the managed code that runs on the common

language runtime[9].

The key benefit of the CLR is that it transparently provides these execution
services to all applications, regardless of what programming language they’re written
in and without any additional effort on the part of the developer. The CLR is also
responsible for compiling code just before it executes. Instead of producing a binary-
representation of our code, as traditional compilers do, .NET compilers produce a
representation of our code in a language common to the NET Framework: Microsoft
Intermediate Language (MSIL), often referred as IL. When our code executes for the
first time, the CLR invokes a special compiler called a Just In Time (JIT) compiler,
which transforms the IL into executable instructions that are specific to the type and
model of our system’s processor. Because all .NET languages have the same
compiled representation, they all have similar performance characteristics, This
means that a program written in Visual Basic.NET can perform as well as the same

program written in Visual C++NET.

With regards to security, managed components are awarded varying degrees
of trust, depending on a number of factors that include their origin (such as the
Internet, enterprise network, or local computer). This means that a managed
component might or might not be able to perform file-access operations, registry-
access operations, or other sensitive functions, even if it is being used in the same
active application. The runtime enforces code access security. For example, users can
trust that an executable embedded in a Web page can play an animation on screen or
sing a song, but cannot access their personal data, file system, or network. The

security features of the runtime thus enable legitimate Internet-deployed software to

be exceptionally feature rich.
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The runtime also enforces code robustness by implementing a strict type- and
code-verification infrastructure called the common type system (CTS). The CTS
ensures that all managed code is self-describing. The various Microsoft and third-
party language compilers generate managed code that conforms to the CTS. This
means that managed code can consume other managed types and instances, while

strictly enforcing type fidelity and type safety.

The Common Type System (CTS) is a component of the CLR and provides a
common set of data types, each having a common set of behaviors, I Visual Basic
for example, the String data type maps to the CTS System. String class, Therefore, i;‘
a Jscript NET client needs to communicate with a Component implemented in
VB.NET, the client doesn’t have to do any additional work to exchange information
because it’s using a type common to both Jscript.NET anq VB.NET. The CTS

eliminates many interoperability problems that exist outside NET,

NET programming languages take advantage of the CTS by enabling
developers to use their language’s built-in data types, the NET compilers convert the
native data types’ into their equivalent CTS types at compile time, Developers can
also use CTS types at compile time.

In addition, the managed environment of the Tuntime eliminates many
common software issues. For example, the runtime automatically handles object
layout and rmanages references to objects, releasing them when they are no longer
being used. This automatic memory management resolves the two most common

application errors, memory leaks and invalid memory references.

The runtime also accelerates developer productivity. For example,
programmers can write applications in their development language of choice; yet take
full advantage of the runtime, the class library, and components written in other
languages by other developers. Any compiler vendor who chooses to target the
runtime can do so. Language compilers that target the NET Framework make the
features of the .NET Framework available to existing code written in that language,

greatly easing the migration process for existing applications.
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While the runtime is designed for the software of the future, it also supports
software of today and yesterday. Interoperability between managed and unmanaged
code enables developers to continue to use necessary COM components and DLLs.
The runtime is designed to enhance performance. Although the common language
runtime provides many standard runtime services, managed code is never interpreted.
A feature called just-in-time (JIT) compiling enables all managed code to run in the
native machine language of the system on which it is executing. Meanwhile, the
memory manager removes the possibilities of fragmented memory and increases

memory locality-of-reference to further increase performance.

The runtime can be hosted by high-performance, server-side applications, such
as Internet Information Services (IIS). This infrastructure enables us to use managed
code to write our business logic, while still enjoying the superior performance of the

industry's best enterprise servers that support runtime hosting[20].

3.10 .NET Framework Class Library:

The .NET Framework class library is a collection of reusable types that tightly
integrate with the common language runtime. The class library is object oriented,
providing types from which our own managed code can derive functionality. This not
only makes the .NET Framework types easy to use, but also reduces the time
associated with learning new features of the NET Framework. In addition, third-party

components can integrate seamlessly with classes in the .NET Framework[8].

For example,

the .NET Framework collection classes implement a set of
ces that we can use to develop our own collection classes. Our collection

interfa
11 blend seamlessly with the classes in the .NET Framework. To make .NET

classes wi
Class Library

root namespace O

easier to work with and understand, it is divided into namespaces. The
f the .NET Class Library is called ‘System’, and it contains core

classes and data types, such as Int32, Object, Array and Console. Secondary

namespaces reside within the ‘System’ namespace.

Examples of nested namespaces include the following:
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System.Diagnostics: Contains classes for working with the Event Log

System.Data: Makes it easy to work with data from multiple data sources
(System.Data.Oledb resides within this namespace and contains the ADO.NET
classes)

System.IO: Contains classes for working whit files and data streams.

The below figure (Fig-2) illustrates the relationship between some of the major

namespaces in the .NET Class Library.

<<namespace>>
System
<<namespace>> <<namespace>> <<pamespace>>
System.Data System.Diagnostics System.JIO
<<class | <<class> <<class>> | <<class>> <<class>> | <<class>
>> > Debug EventLog Directory >
Data FileStrea

Fig-2: Relationship between some of the major namespaces in the .NET Class

Library.

3.11 Organization of the .NET Class Library:

The benefits of using the .NET Class Library include a consistent set of
services available to all NET languages and simplified deployment, because the NET

Class Library is available on all implementations of the NET Framework.

The .NET Framework types enable us to accomplish a range of common

programming tasks, including tasks such as string management, data collection,
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database connectivity, and file access. In addition to these common tasks, the class
library includes types that support a variety of specialized development scenarios[k].
For example, we can use the .NET Framework to develop the following types of

applications and services:

Console applications.

Scripted or hosted applications.

Windows GUI applications (Windows Forms).
ASP.NET applications.

XML Web services.

Windows services.

For example, the Windows Forms classes are a comprehensive set of reusable
types that vastly simplify Windows GUI development. If we write an ASP.NET Web

Form application, we can use the Web Forms classes.

3.12 Client Application Development:

Client applications are the closest to a traditional style of application in
Windows-based programming. These are the types of applications that display
windows or forms on the desktop, enabling a user to perform a task. Client
applications include applications such as word processors and spreadsheets, as well as
custom business applications such as data-entry tools, reporting tools, and so on.
Client applications usually employ windows, menus, buttons, and other GUI
elements, and they likely access local resources such as the file system and
peripherals such as printers. Another kind of client application is the traditional
ActiveX control (now replaced by the managed Windows Forms control) deployed
over the Internet as a Web page. This application is much like other client

applications: it is executed natively, has access to local resources, and includes

graphical elements[21].

In the past, developers created such applications using C/C++ in conjunction

with the Microsoft Foundation Classes (MFC) or with a rapid application
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development (RAD) environment such as Microsoft Visual Basic. The .NET
Framework incorporates aspects of these existing products into a single, consistent
development environment that drastically simplifies the development of client
applications. The Windows Forms classes contained in the .NET Framework are
designed to be used for GUI development. We can easily create command windows,
buttons, menus, toolbars, and other screen elements with the flexibility necessary to

accommodate shifting business needs.

For example, the .NET Framework provides simple properties to adjust visual
attributes associated with forms. In some cases the underlying operating system does
not support changing these attributes directly, and in these cases the NET Framework
automatically recreates the forms. This is one of many ways in which the .NET
Framework integrates the developer interface, making coding simpler and more

consistent.

Unlike ActiveX controls, Windows Forms controls have semi-trusted access to
a user's computer. This means that binary or natively executing code can access some
of the resources on the user's system (such as GUI elements and limited file access)
without being able to access or compromise other resources. Because of code access
security, many applications that once needed to be installed on a user's system can
now be safely deployed through the Web. Our applications can implement the
features of a local application while being deployed like a Web page[8].

3.13 Server Application Development

Server-side applications in the managed world are implemented through
runtime hosts. Unmanaged applications host the common language runtime, which
allows our custom managed code to control the behavior of the server. This model
s us with all the features of the common language runtime and class library

provide

while gaining the performance and scalability of the host server.
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The following illustragj,, shows a basic network schema with managed code
running in different serye,

i ; ®MVironments. Servers such as IIS Server can perform
standard operations wWhile o

3Pplication logic executes through the managed code.

ASP.NET hosts XML Web
Client

i =§ services applications

Windows .NET Enterprise

=] Server hosts the runtime and
managed code

B
&3; Server-side managed code
ASP.NET is the h()s
ti
Framework to target Web\b g “nvironment that enables developers to use the NET

runtime host; it is a Cory, l *d applications. However, ASP.NET is more than just a
. . et
distributed objects using m

1S and ASP.NET as g,

® architecture for developing Web sites and Internet-
%8ed code, Both Web Forms and XML Web services use
collection of sul?por.ting cla‘:::h:gthzxm;?;s:a:re;zicx’\:Z‘; ::rﬂ:i:::eaz
important evo.lllt.l orm Web‘based technc;logy, are distributed, server-side application
components s1m'11ar to ¢q On Web sites. However, unlike Web-based applications,
XML Web services COmponems have no GUI and are not targeted for browsers such
as Internet Explorer ang Netscape Navigator. Instead, XML Web services consist of
reusable software components designed to be consumed by other applications, such as
traditional client aPplications, Web-based applications, or even other XML Web
services. As a result, Xy, Web services technology is rapidly moving application

development and dePIOYInent into the highly distributed environment of the
Internet[8].

ill immediately
If we have used earlier versions of ASP technology, we will 1 e
. For example,
notice the improvements that ASP.NET and Web Forms offers T e
the . .
develop Web Forms pages in any language that supports

: P text
ame file with our HTT
ddition, our code 1o longer needs to share the same
a )
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(although it can continue to do so if we prefer). Web Forms pages execute in native
machine language because, like any other managed application, they take full
advantage of the runtime. In contrast, unmanaged ASP pages are always scripted and
interpreted. ASP.NET pages are faster, more functional, and easier to develop than
unmanaged ASP pages because they interact with the runtime like any managed

application.

The .NET Framework also provides a collection of classes and tools to aid in
development and consumption of XML Web services applications. XML Web
services are built on standards such as SOAP (a remote procedure-call protocol),
XML (an extensible data format), and WSDL (the Web Services Description
Language). The .NET Framework is built on these standards to promote

interoperability with non-Microsoft solutions.

For example, the Web Services Description Language tool included with the
.NET Framework SDK can query an XML Web service published on the Web, parse
its WSDL description, and produce C# or Visual Basic source code that our
application can use to become a client of the XML Web service. The source code can
create classes derived from classes in the class library that handle all the underlying
communication using SOAP and XML parsing. Although we can use the class library
to consume XML Web services directly, the Web Services Description Language tool
and the other tools contained in the SDK facilitate our development efforts with the
NET Framework. If we develop and publish our own XML Web service, the .NET
Framework provides a set of classes that conform to all the underlying
communication standards, such as SOAP, WSDL, and XML. Using those classes
enables us to focus on the logic of our service, without concerning our self with the
communications infrastructure required by distributed software development. Like
Web Forms pages in the managed environment, our XML Web service will run with

the speed of native machine lariguage using the scalable communication of IIS.
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3.14 Active Server Pages.NET (ASP.NET):

ASP.NET is a unified Web development platform that provides the services
necessary for developers to Build enterprise-class Web applications. While ASP.NET
is largely syntax compatible with ASP, it also provides a new programming model
and infrastructure for more secure, scalable, and stable applications. We can feel free
to augment our existing ASP applications by incrementally adding ASP.NET
functionality to them [14].

ASP.NET is a compiled, .NET-based environment; we can author applications
in any .NET compatible language, including Visual Basic .NET, C#, and JScript
NET. Additionally, the entire .NET Framework is available to any ASP.NET
application. Developers can easily access the benefits of these technologies, which
include the managed common language runtime environment, type safety, inheritance,
and so on.

ASP.NET has been designed to work seamlessly with WYSIWYG HTML
editors and other programming tools, including Microsoft Visual Studio .NET. Not
only does this make Web development easier, but it also provides all the benefits that
these tools have to offer, including a GUI that developers can use to drop server

controls onto a Web page and fully integrated debugging support.

Developers can choose from the following two ‘features when creating an
ASP.NET application, Web Forms and Web services, or combine these in any way
they see fit. Each is supported by the same infrastructure that allows us to use
authentication schemes; cache frequently used data, or customizes our application's

configuration, etc.

Web Forms allows us to build powerful forms-based Web pages. When
building these pages, we can use ASP.NET server controls to create common Ul
elements, and program them for common tasks. These controls allow us to rapidly
build a Web Form out of reusable built-in or custom components, simplifying the
code of a page. An XML Web service provides the means to access server
functionality remotely. Using Web services, businesses can expose programmatic

interfaces to their data or business logic, which in turn can be obtained and
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manipulated by client and server applications. XML Web services enable the
exchange of data in client-server or server-server scenarios, using standards like
HTTP and XML messaging to move data across firewalls. XML Web services are not
tied to a particular component technology or object-calling convention. As a result,
programs written in any language, using any component model, and running on any
operating system can access XML Web services. Each of these models can take full
advantage of all ASP.NET features, as well as the power of the .NET Framework and
NET Framework common language runtime. These features and how we can use
them are outlined as follows: The ASP.NET object model has changed significantly
from ASP, making it more structured and object-oriented. Unfortunately this means
that ASP.NET is not fully backward compatible; almost all existing ASP pages will
have to be modified to some extent in order to run under ASP.NET. In addition, major
changes to Visual Basic .NET mean that existing ASP pages written with Visual
Basic Scripting Edition typically will not port directly to ASP.NET. In most cases,
though, the necessary changes will involve only a few lines of code. Accessing
databases from ASP.NET applications is an often-used technique for displaying data
to Web site visitors. ASP.NET makes it easier than ever to access databases for this
purpose. ASP.NET provides a simple model that enables Web developers to write
logic that runs at the application level. Developers can write this code in the globa.
asax text file or in a compiled class deployed as an assembly. This logic can include
application-level events, but developers can easily extend this model to suit the needs
of their Web application. ASP.NET provides easy-to-use application and session-state

facilities that are familiar to ASP developers and are readily compatible with all other

NET Framework APIs[13].

For advanced developers who want to use APIs as powerful as the ISAPI
programming interfaces that were included with previous versions of ASP, ASP.NET
the [HttpHandler and IHttpModule interfaces. Implementing the IHttpHandler

e gives us a means of interacting with the low-level request and response

offers

interfac

services of the IIS Web server and provides functionality much like ISAPI extensions,

impler programming model. Implementing the IHttpModule interface

include custom events that participate in every request made to our

but with a s

allows us to .
ASP.NET takes advantage of performance enhancements found in the

application. |
it has been designed

NET Framework and common language runtime. Additionally,
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to offer significant performance improvements over ASP and other Web development
platforms. All ASP.NET code is compiled, rather than interpreted, which allows early
binding, strong typing, and just-in-time (JIT) compilation to native code, to name only

a few of its benefits.

Writing custom debug statements to our Web page can help immensely in
troubleshooting our application's code. However, it can cause embarrassment if it is
not removed. The problem is that removing the debug statements from our pages
when our application is ready to be ported to a production server can require
significant effort. ASP.NET offers the Trace Context class, which allows us to write
custom debug statements to our pages as we develop them. They appear only when
we have enabled tracing for a page or entire application. Enabling tracing also
appends details about a request to the page, or, if we so specify, to a custom trace
viewer that is stored in the root directory of our application. The .NET Framework
and ASP.NET provide default authorization and authentication schemes for Web
applications. We can easily remove, add to, or replace these schemes, depending upon
the needs of our application. ASP.NET configuration settings are stored in XML-
based files, which are human readable and writable. Each of our applications can have

a distinct configuration file and we can extend the configuration scheme to suit our

requirements[13].

3.15 Overview of DBMS:

An organization must have accurate and reliable data for effective decision -
making. To this end, the organization maintains records on various facts of its
operation by building appropriate models of diverse class of objects of interest. These
models capture the essential properties of the objects and record relationship among
them. Such related data is called database. A data base system is an integrated
ection of related files along with details about their definition, interpretation,

coll
manipulation & maintenance. A data base management system is essentially
of interrelated data and a set of program to access this data. The objective
provide a convenient and effective method of defining, storing and

rmation contained in the database .The DBMS not only makes the

collection
of DBMS is to

retrieving the info

30




integrated collection of reliable and accurate data available to manipulate applications
and users but also exerts centralized control, prevents fraudulent or unauthorized users
from accessing the data and ensures privacy. Data base system supports single user
and multi - user environment to retrieve and store database information while on one
hand DBMS permits only one person to access the database at a given time; on the

other hand RDBMS allows many users simultaneous access to the database.

A Database System consists of two parts namely, Database Management
System and Database Application. Database Management System is the program that
organizes and maintains the information whereas the Database Application is the
program that lets us view, retrieve and update information stored in DBMS. DBMS
has to protect database against unintentional changes that could be caused by users
and applications. In case of multi-user system, it must be capable of notifying and

database change to the other user [15].

3.16 Database Management System offers the following services:

e Data Definitions: It is a method of definition and storage.

e Data Maintenance: It checks whether each record has fields containing all
information about one particular item.

e Data Manipulation: Allows the data in the database to be inserted, updated,
deleted and stored.

o Data Display: This method helps in viewing Data.

o Data Integrity: This ensures the accuracy of data

3.17 Microsoft Access:

Microsoft Access is a relational database management system (DBMS). At the

most basic level, a DBMS is a program that facilitates the storage and retrieval of

structured information on a computer’s hard drive[16].
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3.18 The many faces of Access:

Microsoft generally likes to incorporate as many features as possible into its
products. For example, the Access package contains the following elements:
* A relational database system that supports two industry standard query languages:
Structured Query Language (SQL) and Query by Example (QBE);
* A full-featured procedural programming language— essentially a subset of Visual
Basic,
* A simplified procedural macro language unique to Access;
* A rapid application development environment complete with visual form and report
development tools;
* A sprinkling of objected-oriented extensions; and,

» Various wizards and builders to make development easier.

For new users, these “multiple personalities” can be a source of enormous
frustration. The problem is that each personality is based on a different set of
assumptions and a different view of computing. For instance,

« The relational database personality expects you to view your application as sets of
data;

« The procedural programming personality expects you to view your application as
commands to be executed sequentially;

« The object-oriented personality expects you to view your application as objects
which encapsulate state and behavior information. Microsoft makes no effort to
provide an overall logical integration of these personalities (indeed, it is unlikely that
such integration is possible). Instead, it is up to you as a developer to pick and choose
the best approach to implementing your application. Since there are often several
vastly different ways to implement a particular feature in Access, recognizing the
different personalities and exploiting the best features (and avoiding the pitfalls) of

each are important skills for Access developers.

The advantage of these multiple personalities is that it is possible to use
Access to learn about an enormous range of information systems concepts without

having to interact with a large number of “single-personality” tools, for example:

» Oracle for relational databases
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« PowerBuilder for rapid applications development,

« Smalltalk for object-oriented programming.

Keep this advantage in mind as we switch back and forth between

personalities and different computing paradigms.
3.19 Access database file:

Although the term “database” typically refers to a collection of related data
tables, an Access database includes more than just data. In addition to tables, an
Access database file contains several different types of database objects:

» Saved queries for organizing data,

« Forms for interacting with the data on screen,

« Reports for printing results,

« Macros and Visual Basic programs for extending the functionality of database
applications. All these database objects are stored in a single file named
<filename>.mdb. When we are running Access, a temporary “locking” file named
<filename>. 1db is also created. We can safely ignore the *.1db file; everything of

value is in the *.mdb file.

Starting Access:
« To start Access, double click the Access icon ( for version 8.0 and 7.0 or for version
2.0) from within Microsoft Windows.

If you are working in the Commerce PC Lab, you will be working with Access
version 2.0. If you are working at home, you will able be to tell what version you are

using by watching the screen “splash” as the program loads.

Creating a new database:
« Following figure(Fig-4) shows how to create a new database file called myfile.mdb.
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QS Microsoft Access
File Toals Help

iFile New Database

Savein: ]CD& cess Assicnmant

Imagas JunivP_v2 mdb _ | Creaia. ]
¥BOSC_V2mdh i

| R)BOSC_V7.mcb WS |

+]Copy of univ_u7.mdb =2 Create a new database by selecting File >
bl dumrmy_v7.mdb New from the main menu or by clicking the

A " MKirchen Supply Co.mdo

Note that you are limited to 8-letter names in
ETal,

1] - L) ]
S lproduct source melb new database” button on thg toolbar.
Rt 1.mdb Rl e
i Juniv0_v2mdb Type in a new database name and press Enter.
% univ0_v7.mdb

Filensme:  fmyfle _[ElE—

Save as bype: lMicrosoftAcceés Datsbases (*.mdk) E‘

Fig-4: How to create a new database file called myfile.mdb

* Examine the main features of the database window— including the tabs for viewing

the different database objects—as shown in (Fig-5).

Opening an existing database:

Although we can open a version 2.0 database with version 7.0, we cannot open
a version 7.0 database with version 2.0. Importing and exporting across versions is

possible, however.

If you are using version 8.0, you can use either univ0 v2.mdb or
univ0_v7.mdb. When you open the file, Access will ask you if we want to convert it
to version 8.0. Select yes and provide a new name for the converted file (e.g.,
univ0_v8.mdb)
 Open the univ0_vx.mdb file and examine the contents of the Sections table, as

shown in (Fig-6).
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Importing data from other applications:

Access makes it easy to import data from other applications. In this section,

we will create a new table using data from an Excel spreadsheet.

 Select File > Get External Data > Import from the main menu and import the

depts.xls spread sheet as a new table called Departments.

The database window is always

Tables —

contain data T ] ey

> "o e
in rows and e ‘ —
columns. myfile : Database =] B3

Gpen
it

tables to be sorted,
filtered, and shown

§ Iz
} a

Queries —allow the

information in

——-”"-‘-—-”—.—

in different ways. | Forms—are for Reports —are
displaying for organizing
information on and printing

the screen. information.

i @Tabbc' & Oue:ieyrsl [ Forms | B Reports| 2 Mecios l¢$ Mﬁdulesl
A 2 3

available from the Window menu.

Modules —
contain Visual
Basic
procedures and
functions.

Macros — are sets of high-

level commands that can be

. —— used to process data anl
 perform repetitive tasks.

Fig-5:The database window contains all the database objects for a particular

application.
4 Microsoft Actess o
B Tools Help A o Select File > Open Database @
" NewDatsbase . from the main menu.
UpenCetabase . B —— S
o S B T
@univll_v7 - Databhase (0] x]

| B Teblas '5‘ Qu‘eriesl Forma i B Reports| 2 Maz:msl & Moduie{

i Catalog View Jpen
E Courses /A' e :
.
Select the
correct file and
open the
Sections

You can open @
database object for
viewing, for
modification, Of
create a new object.

table.
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Fig-6: To Open the univ0_vx.mdb file for the version of Access that we are using and
then open the Sections table

In version 2.0, the menu structure is slightly different. As such, we must use File >
Import.
» Use the import wizard specify the basic import parameters. We should accept all the

defaults provided by the wizard.
« Double click the Departments table to ensure it was imported correctly.

If we make a mistake, we can rename or delete a table (or any database object in the

database window) by selecting it and right clicking (pressing the right mouse button

once).

3.20 The database files in Access:

The term “database” means different things depending on the DBMS used. For
example in dBase IV, a database is a file (<filename>.dbf) containing a single table.
Forms and reports are also stored as individual files with different extensions. The net
result is a clutter of files. In contrast, an Oracle database has virtually no relationship
to individual files or individual projects. For instance, a database may contain many
tables from different projects/applications and may also be stored split into one or
more files (perhaps on different machines)[16].

Access strikes a convenient balance—all the “objects” (tables, queries, forms,

reports, etc.) for a single project/application are stored in a single file.

3.21 Developing applications in Access:

In general, there are two basic approaches to developing information systems:

« in-depth systems analysis, design, and implementation,
o rapid prototyping (in which analysis, design, and implementation are done

iteratively).

36



Access provides a number of features (such as graphical design tools, wizards,
and a high-level macro language) that facilitate rapid prototyping. Since we are going
to build a small system and since time is limited, we will use a rapid prototyping
approach to build our application. The recommended sequence for prototyping using

Access is the following:

1. Model the information of interest in terms of entities and relationships between the
entities (this is covered in the lecture portion of the course).

2. Create a table for each entity.

3. Specify the relationships between the tables.

4. Organize the information in tables using queries.

5. Create forms and reports to support input and output transactions.

6. Enhance the forms with input controls.

7. Create action queries, macros, or Visual Basic programs to perform the transaction
processing functions of the application.

8. Create “triggers” (procedures attached to events) to automate certain repetitive

tasks.
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4. RESULT AND DISCUSSION

BioRec is a bio record retrieving tool for Bioinformatics research record of
O.U.A.T. It has integrated, text-based search and retrieval system used for the
Research Records of Department of Bioinformatics.

As the software package is deployed to a PC, which is not connected to the
server . Hence the IIS (Internet Information Service) is loaded, which act like a local
server and like standalone format. We can connect to the home/default page of
BioRec through any e-browser e.g.-Internet Explorer 5.01 or higher), Mozila (V
1.7.1) by giving following URL

http://localhost/biorec

Currently BioRec contains records for first two batches(2002 & 2003) of
Students. Their details about research works during the dissertation at various

research laboratories like IGIB, IIT, CCMB, IISC, ILS, Strand Genomics, IICT etc.

are incorporated in this database.

As per the user’s requirement, here many options are available in this tool for
retrieving the required information. Various Search Selection options are available to

retrieve the specific or required record from this database.

4.0 Search Selection:

Search by any key word of the text of record or browse by subject terms.

Search by student and guide name by selecting the option available at pull

down menu.
Search by area of work by selecting the option available at pull down menu.

All the full text records are available in pdf formats and can be accessed by

linking to more details option present in output display page.
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4.1 BioRec Direct Search Queries:

This search finds citations that correspond to a specific key word category.
The search may be either broad and sensitive or narrow and specific. Any word,

number present in record can be found out by direct search.

This page provides the following specialized BioRec searches:
e Search by admission number i.e., 01bi/2002.
e Search by title of the dissertation work.
e Search by the Student Name.
e Search by the Scientist (Guide) name.
e Search by the Project Institute name.
e Search by the year of passing.
e Search by the e-mail id.

e Search by any key word of record.

4.2 Out put of the Direct Search Queries:
The output page will display the result of the query with the details about
related records. User can get the required record by selecting from the number of

related output records. It show the related records with the following details:

e Area of Research Work.

e Student and Guide name.

e Project Title.

e The details about the records as:

Admission number of the student.
Name of the student.

Bachelor Degree.

E-mail id.

Year of joining and year of pass out.
The name of the Scientist (Guide).

E-mail of the scientist.

Address of the scientist or the research carried out.

® NS L AW N -
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9. The website of the research institute.

10.  Complete contact numbers like phone, fax numbers.
11.  The title of the dissertation work.

12.  Abstract of the dissertation work.

13.  Summary of the dissertation work.

14.  Aim and objective behind the dissertation work.

15.  Introduction of work.

16. Final conclusion of the work.

e More details (This is linking to full text of the research record of the student
available in pdf format). After clicking the link, the full text pdf file will be

down load.

4.3 Search by Student and guide selection category:

This search finds citations that correspond to a specific record category. The
search may be either broad and sensitive or narrow and specific. The search filters are
more specific because it takes specific record or category. This search finds citations
and abstracts related to various topics in Bioinformatics Research Records. For detail

about record it has a link to full text record in pdf format of research record.
4.4 Search by Area of Work selection category:

This search is similar search like Student and Guide Search which finds
citations that correspond to a specific record category. The search may be either broad
and sensitive or narrow and specific. The search filters are more specific because it
takes specific record or category. This search finds citations and abstracts related to
various topics in Bioinformatics Research Records. For detail about record it has a

link to full text record in pdf format of research record.
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4.5 Some of the screen shots are below to describe the properties of each

page:

Home/Default Page:
3 BioRec - Microsoft Internet Explorer; g@g
i Fle EQR View Fovodes Toos Help &x

Q- O - HE G Pwo oo @3- 8- OB S

i address (@]

M
g ....nL" 'l-lcmchJ‘L

o &'ﬁ. ) Hisjions ave o Liet Moo Viatton; Bater ol tha
L 2 Profession fiolds. Othar wise you can proceed with
3 z
° @ ‘;r AretOf Tl ezt only e-mnail ids.
E-mail Thanks, Visit again
Centre for Post Erior
Graduate Stadies,
OUAT
Developod By: Smruti Ranjan Naik(1181/04), Surya Narayana Rath(19B1/03)
P e — P.G.Department of Bloinformatics September 10
[2] Cabeon Homes for Soe Centre for Post Graduate Studies ZMPS k X
Orissa University of Aariculture & Tech Bhub, 751003, Orissa >
& : &4 Local ntranet

— o e P G E L
+4 start 2 BoRec - Microsoft k... vostop @)L ($YEp 28 SIS PN

fig-7: Home Page/ Default Page

This page is default page, downloaded by putting the URL http://localhost/biorec in

address box of internet explorer. This front end form contains some links like:

e OUAT (links to http://www.ouat.ac.in).

e DBI (links to P.G.Department of Bioinformatics OUAT).
e BIOREC (links to details descriptions about BioRec).
e CONTACT(links to Contact information of BioRec ).

In this page registration / entry form to database is available, which allow the free
re;gistration for first time user but after registration the registered users can enter the

database through e.mail id. For first time user some options are mandatory like

e Yourself

e Profession

e Area
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e E-mail id

After putting all the above information, the database will stored all log in
information along with visitors number, time and date of log in. When same visitor
put only e.mail id then this will allow him/her to enter to database but this time no
information will be recorded which will save the space of database. As all the
information about the registered users are available so the administrator can knows
details about the users, whether they are students, research persons etc. Here in default
page is properly navigated with home page, about biorec page, contact page, search

page, Registration page. The home page is also same as default page.

About biorec:

3 BioRec - Microsoft Internet Explorer

i Fle EQ View Favortes Toos Hep &

Q- O HNRBG Pua s @ B-LB-LIE 3

§ aaess ] il focabonuarec/sbasus. o

Cd
M¢ «+.. abioinformatics rescarch databas:

........... is o Bioinfonmatics re h Database comprising tie ouicome of the sustained
tics tesratch carried out by the sudeuts of PGDepartment Bioins te3Oriss
Usiversity of dbure & Technology, Blisban=swar. lubsrsting aricles in the field of gencinics,

prolecmice, © ifonmatios, molecular modelling research fecords are incorporated in this
Detabass. Tha aim of this e-Detabase is to provids ecces o tlhe end wers (gudents ressarch
pereons) for theit attempt to enhance indigenous teszarch skills in the (ield of bicinformatice. Thise~
Detabase is maiuteined by the F. G Deparhment of Biotnionuatics, Centre for Fodt Graduate Studies,
Orima Untversity of Agriculture & Technology Bhubaneswar, Oriess.

P.G.0epartment of i
Centre for Post Graduate Studles
Orissa University of Agriculture & Ti hub 751003, Orissa

@] Done i i - 8 Local ntranet
+d start 73 BoRec - Mcrosoft [nt... | BB skt [ &3 Hame pags - Maost., testsp " @)U BI04 ST

Fig-8: About BioRec

This page provides the information about biorec. Here also proper navigations are

available to other pages.
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Contact us:

/A BioRec - Microsoft Internet Explorer
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[~ Home | AboutBigRec = |~ iContactus |~ Search | GetRegistered |
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PCDapartumut of Biziniomatics

g hodbiomformatics@yshoo com
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x
QUAT

Phone : +01.074-25350418
Gram: AGRITECH

P.G.Department of Buotaformatacy
Centre for Post Graduate Stadies
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Fig-9: About BioRec

This page provides the information about contact information about biorec. This page

is also navigated through other pages.

Registration form:
2 BioRec - Microsoft Internet Explorer, (@&
Fle Edt View Fevorkes Todks Hep o
fueks ®

Q- QO N A QD P oo @ (-5 B-LIOE B
B

 address (] hto:flocahost oreciregstered asp

Lok
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| Home |  AboutBioRec |  cContactus |  search |  GotRegistered |
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Atea Of Intrest

E-mail

3

Lo I dnairwelion

Il you are « liret time Visitor, Ealer all the liold. Other wize you can proceed with only vomail ide.

Thanke, Visit again
P.G.Department of Bioinformatics
Centre for Post Graduate Studies

Orissa University of Agriculture & Technology Bhubaneswar-751003, Orissa

S Local rtvanet
' om g RBBBp MM

2 bioRec - Meroscft Int.., | ) Home Page - Moresdf.

‘ﬂ —
Fig-10: Registration Form
This page has a registration form for the first time user of biorec. This page is also

properly navigated through other pages.
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Direct search:

2 BioRec - Microsoft Internet Explorer LiEg{
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Fig-11: Direct Search Page

After home/default page this page will be downloaded. This page contain two search

options.

1.

Direct Search.

2. Search by:

a. Student & Guide.
b. Area of Work.

Direct Search.
Direct Search is the simple way to retrieve record information from database.

By any key word like admission number e.g.-01bi/2002 ,name of student,

place of work, research institute address, any part of the title of thesis, guide

name etc user can get the information related to key word. It shows a list of

records or single record, depends upon t
character, So it is be very convenient for new

he key word entered. This search does

not contain any case sensitive
users also. Any new user can also get right information according to key word

entered.
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Result display Page:

2 BloRec - Microsoft Internet Explorer. [BE
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Student & Cuide  Mr.Surya Narayan Rath,Dr.Rajat K De

Project Title: Mathematical Modeling of Heat Shock Response in E.Coli.

Details s 198172003, Mr.Surya Narayan Rath, B.Sc(Math), 2003-2005

Dr.Rajat K De (Asst Prof)

Machine Intelligence Unit Indian Statistical Institute
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www isical.ac.in
rajat@isical.ac.in
Phone : +91-33-2575-3105-3100
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Mathematical Modeling of Heat Shock Response in E.Cali.

Abstract:

olecular biology studies provide wealth information about the underlying networks and pathways ible for the ¥
3 Local ntranet

[
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Fig-12: Result Display Page-1

This is the output page of direct search. This contains details about the student record
information like:

e Area of Research Work.
e Student and Guide name.
e Project Title.

e The details about the records as:

Admission number of the student.

P
.

Name of the student.

Bachelor Degree.

E-mail id.

Year of joining and year of pass out.
The name of the Scientist (Guide). ‘
E-mail of the scientist.

Address of the scientist or the research carried out.

© P N L AW

The website of the research institute.
10. Complete contact numbers like phone, fax numbers.

11. The title of the dissertation work.
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12. Abstract of the dissertation work.

13. Summary of the dissertation work.

14. Aim and objective behind the dissertation work.
15. Introduction of work.

16. Final conclusion of the work.

e More details (This is linking to full text of the research record of the student
available in pdf format). After clicking the link, the full text pdf file will be

down load and for this installation of Acrobat Reader is essential.

More details/Full text link:

‘3 BioRec - Microsoft Internet Explorer
: Flo ER Viw Fovortos Tools Heb

P Qe @D[ﬂ@ﬁm{?'meﬁ . B-Den s

L - | 013
question ‘whather any tuning of the feedback components themselves could compensate for the rasponsa demncy [2) ﬁ -

absence of feed forward. The lower level of sigma32 at steady state in the feed forward mutant, as compared with its
counterpart in the wild type, is the result of a new set point dictated by the balance batween sigma32 lower synthesis rate at
high temp and its deg rate: As a certain lavel of folding is recovered in the adaptation phase of the response and
due to the small number of sigma32 as compared with chaperones, the majority of sigma32 retums to the sequestered form,
themfcwe limiting the number of new chaperonas preduced. The number of unfclded proteins is stabilized at this specific level.This

proces: when the is of sigma32 is larger in tha presence of feed forward. To recover this
thrashow using feedback alone, the degradatwn feedback gain should be decreased to balance its reduced synthssis, for
example, by making sigma32 less il g ion by FtsH. this would imply the presence of a higher
concentration of sigma32 even at low hence an excess of hsps. tha siower

response of the feed forward mutant is attributed to the accumulation of sigma32 through its feedbad:-mediated stabilization
solely, a process possessing an mhemn( delay, because it relies on protein unfelding rather than the direct sensmg of
temperature. A possible an for this delay in the absence of the feed forward term is an increase in
the tumover rate of sngma:iz The steady s(a(e for srgmazz (and subsequently chaperones and unfolded pvotems) can be kept
by ion rates. This, however, results in modified response
dynamics. The rasults of a simulation is shwwn where -t -s imull both the and of
sigma32 S-fold, yielding a lower tumover rate for sigma32 and a slower response . Note that in this case, the transnational
switch is still operational in the sensa that at high anma ion is still baing & by 5- fold relative to
its low-temperature value. Based cn this analyss, one can p io where the is and icn of sigma32,
are tuned at low can for the delayed and mpaired response in the absence of the foed
forward lnop at high , the b of such tuning is at the least a high motaboic cost at low
temperatura. Altematively, ieed forward a simple and maans of achi g the same ive.In the present
work a l'ull-crder heat shock model squalncns are analyzed and heat shock response in Ecoﬁ is dls:ussed elaborately in an
Here, for of those MATLAB is used instead of DSSL software. As the work

has not been cumpdeted so coding portions and simulation results of MATLAB are not included .The graphs of the simulation
resuits given here are the results of DSSL ( solver L ) taken from H.El Samad wark. %

More Detalls: Click Hore

L r————————
PG of f
Centre for Pnst Graduate Studies i
Orissa y of Ag 751003, Orissa

Fig-13: Result Dlsplay Page-2 with hyperhnk to more deta:lls
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Search by Student& Guide /Area of Work:
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Figl4: Search by Student &Guide or Area of Work.

%3 start).

This page contain one more search option to retrieve the desired record. If the user
knows about the student name, guide name or the area of work then he/she can
directly retrieve the record to get the required information by this option. At right

middle this page contains one combo box that contain option like search by:

a) Student & Guide.
b) Area of Work.

a) Student & Guide.

This is one of the short cut options to get the information. If user knows about the
student name or guide name then he/she can directly access with the record. After
selecting this option and clicking the submit button, one more page will be down
loaded which shows the detail list of the student and guide names. After selecting any
one of the name from the list and clicking the submit button, it will take to the specific
record. The final output of this selection procedure is same as that of direct search, as

it shows the details about the record information like direct search. This option is
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very helpful to retrieve the record information, as it saves time along with short cut

way to get the information.

Search by student/Guide:
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Fig-16: Search by Student & Guide.
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Search by Area of work:

This option is also same as that of search by Student & Guide option. After
selecting this option from the combo box at search page and clicking the submit
button, it will take to another page which contain the list of areas in combo box. After
selecting any one of the area from list and clicking the submit button, it will take to
the records of that area. In final output it will show number of records of that area.
User can get the desired record by selecting and choosing any one of the record from
the out put records. The out put is also same as that of direct search. This option is

important as it is a shortcut way to get the information about a particular area.
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Fig-17: Search by Area of Work Page-1.
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Fig-18: Search by Area of Work Page-2.

4.6 Admin Section:
This is the section for Database Administrator. It has the options for new data
entry, deletion of data, uploading of pdf file to server, analysis of entry etc. This page

can be downloaded by the following URL:

http://localhost/biorec/dynamic/manageart.asp

This page contain options like:
a) Add Record

b) Delete Record
c¢) Upload file of Record
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Fig-19: Admin Page.

Add Record:

After selecting add article option from Admin section this page will be
downloaded. This is the main page for data entry in specific format, as a number of
options are available for data entry for specific format. This form contain number of
box for data entry like:

a) Area of Project Work.

b) Project Title.

c¢) Details of the record.

d) Date of Entry of record.

e) Student & Guide Name.

f) Name of PDF/WORD file to be upload.
g) Put in Home Page.
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Fig-20: Add Record Form(Upper Part)

a) Area of Project Work.
This box allows to put the area of the project work of a specific record. After putting

the record and final submission this new area record will be submitted in drop down

menu of search by area.

b) Project Title.
The title of the dissertation work has to enter in this box. So that it will be displayed

in output page of search result.

c¢) Details of the record 1

This is the important box as search conditions are depends on the data of this box.

This box contains a wide range of tools for data entry in specific format . The tools

are as follows:

1) Style.
It contains some options like Paragraph, Headingl, Heading?, Head1ng3

Heading4, Heading5, Heading6, Address, Formatted. By selecting any of
the options the data can be entered e.g.-Heading, Paragraph etc.

2) Font.
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It contain a list of four fonts Arial, Courier New, Times New Roman,
Verdana in combo box.
3) Size.
This allows sizing the letter as seven options are present in combo box. We
can change the height of letter with these seven options.
4) Bold/Italic/Underline.
By selecting any one or two or three from this selection we can change the
letter type.

5) Align left, Align right, Center, Justify.
This allow to align the paragraph in specific format as in Microsoft Word.
6) Horizontal Rule.
This is for putting a line between two sections or paragraph.

7) Ordered List.

It helps to numbered the list with bullet option or number option.

8) Outdent /Indent
This option allow to align the paragraph.

9) Text Colour

Like in Microsoft Word we can change the text in to 63 types of colour by
this option.

10) Background Colour

This allow to change the background colour with 63 options of colour.

11) Insert Link

By this option we can link a word or number to other website. Also this is
very helpful to create a hyperlink to other website from existing page.

12) Add image
As MS Access database does not allow to put a image file inside the
database. But we can store the path to that image in this database. This
option help in selecting and putting the image path inside the database. By
this option we can display a graph, image in output page

13) Insert Table.

Insert Table option can help to insert a table, with selection type as:
Number of Rows, Number of Column, Table Width in percentage, Border

Thickness in Pixels, Cell padding, Cell Spacing.
14) Spell Check.
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This option allow to check the grammar as in MS Word.

15) View Source.

After entering the text data and proper alignment we can view the HTML
code by clicking this option.

d) Details of the record 2

This box allow extra addition of text data.

e) Date of Entry of record.
Date of entry of record can be stored in database by this option. We can stored the
date in following format:
mm/dd/yyyy
Also one more option is available. If we select date option a calendar will be
downloaded and by selecting any one of the date, it will store the date in same

mm/dd/yyyy format.

f) Student & Guide Name.
For searching record through Student & Guide Name, this box has been made. If we
enter Student & Guide Name in this box, then it will display that Student & Guide
Name in drop down menu of Search by Student & Guide list.

g) Name of PDF/WORD file to be upload.
Here the name of the file is to entered with proper extension of file type.

E.g.- For pdf file .pdf extension and for word file .doc extension is required.

h) Put in Home Page.
If we filled all the boxes and submitting, then the data will be stored inside database.
But it will not displayed during search. To display the data in result page we have to

select the above option during each record entry.

Reset button will clear the date from each box if any mistake will be found during
data entry.
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Fig-21: Add Record Form(Bottom Part).

Record deletion form:
This form will display the entire record list in a drop down menu. By selecting

any one from this list and clicking Delete button, it delete the record from the list of

records.
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Fig-22: Delete Record Page (1).
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After selecting upload file of the record from Admin Section this page will be
down loaded. This page display all the list of records in serial number. Currently this
list contains 61 numbers of record for two batches( 2002,2003). We can upload pdf/
word file from this page. If we select Upload file from action column, then up loading
component will be downloaded. After browsing and selecting specific file from
different drives of the computer and clicking upload file, it will upload that specific

file into the server.

-'Mlvllp_imlgl_: =

Select File To Uplnad.

Uplnad File

§o~« c ARG PGB b s Dets

i
! 3 Untitled Document - Microsoft Internet ... (2= 1

Uploaded Successfully

Shaps Window

" start 7} New Pege 1 « Mcraco. 3 ) rome Paga - Marosod

Fig-26: Uploading Form with file uploading in progress
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4.7 The backend database:
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F1g-27 The table in Access.

4APAMONN: Camiinnan Alline 2403 -ull

We have constructed the database with Microsoft Access, as it is very user

friendly and easy to use. This table contains 9 separate columns for storing of records.

The columns are as follows

Biorec ID (default number),
Area ( for Area of work),

Details1,
Details2,
Author names (for student & guide),

.

home (to put the home page or not),

edate ( for date of entry),

Title (for title of dissertation work),

. . .

=T B Y T I N

file (for uploaed file name),
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Currently we have 61 records for two batches with detail parameters as explained
above.

4.8 Database Connection

A web application can communicate with database is through code running on
the web server. So after construction of database and front end form, we have

connected the database with declaration of the following string.

Connection string:

<%set con=server.createobject("adodb.connection")

con.open "DRIVER=Microsoft Access

Driver(*. mdb);DBQ=c:\inetpub\wwwroot\biorec\dynamic\atmic.mdb"%>
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5. CONCLUSION

The traditional library services are quite affected due to the emergence of new
technologies i.e. Internet and bioinformatics text based database for the dissemination
of biological information. The biological science librarians and research scientists are
well aware of the usefulness of the biological research record for accessibility of
timely and required information. Bioinformatics text based websites are global source
of information and it revolutionized the way whereby researchers and medical
professionals access information. Biorec provides huge amount of information about
research activities at different leading laboratories like IGIB, IIT, IISC, CCMB, IICT,
Strand Genomics etc. Currently BioRec is not available on web, but it can be accessed
through local internet as some of it’s development phages are not completed. But any
Research professional can get the information in the Bioinformatics Research area
with help of easily accessible, user friendly, bio record retrieving tool Biorec. Biorec
has the potential of the becoming an important tool for better bioinformatics

education, research and maintenance of bioinformatics record in future.
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