






































CHAPTER | INTRODUCTION

k)  Newsletter Generation
This module is performed by the administrator. Simple querying is done to

generate a newsletter recipient list. Newsletters regarding new books or

promotions are then sent to the respective recipients.

The functional requirements shown above can clearly be depicted in the Systemis
Architecture (Figure 1-1) shown below.
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Figure 1-1 E-Bookstore Systems Architecture













CHAPTER | INTRODUCTION

Benefits for the customers :-
e  The web-based application saves the customers invaluable time and
transportation costs.
e  Easier and better online book browsing capability for customers in
comparison to traditional book browsing in the bookstore.
»  Order Placement and Online Ordering transactions can be conducted
anytime of the day.

*  Attractive discounts can be made to frequent online users as a customer’s

purchases can be recorded and monitored easily.

It is my hope that this Project will serve as a platform whereby the students and
lecturers in the University of Malaya will be able to simplify and make their book
shopping experience a relaxing and satisfying one. There remain many features
which can be enhanced for future developments. Nonetheless, 1 believe the Project

has addressed some of the most fundamental problems faced by the everyday users
of the University Bookstore.
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CHAPTER 2 LITERATURE REVIEW

exchange of business data using an understood data format. It predates today's
Internet. EDI usually involves data exchange among parties that know each other

well and make arrangements for one-to-one connection, usually dial-up.

2.2.2.3  Electronic Mail, Fax, and Internet Telephony

E-commerce is also conducted through the more limited electronic forms of
communication called electronic mail (e-mail), facsimile (fax), and the emerging use
of telephone calls over the Internet (Internet telephony). Most of this is business-to-
business, with some companies attempting to use e-mail and fax for unsolicited

advertisements (usually viewed as online junk mail or Spam) to consumers and other

business prospects.

For many Internet users, e-mail has practically replaced the postal service for short
written transactions. Electronic mail is the most widely used application on the Net.
You can also carry on live “conversations™ with other computer users, using Internet
Relay Chat (Internet Relay Chat).

Internet telephony 1s the use of the Internet, rather than the traditional telephone
company infrastructure and rate structure, to exchange spoken or other telephone
information. Since access to the Internet is available at local phone connection rates,

an international or other long-distance call will be much less expensive than through

the traditional call arrangement [12].

An increasing number of business web sites offer e-mail newsletters for subscribers.
A new trend is 'opt-in e-mail' in which web users voluntarily sign up to receive e-
mail, usually sponsored or containing advertisements, about product categories or

other subjects they are interested in.
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contacts a merchant using 128-bit encryption the communication reverts to 40-bit.
However, since 1999, the Clinton Administration had relaxed the controls on the

export of encryption technology. Therefore, users around the world will be able to
use hard-to-break 128 bit encryption keys.

2.2.5.1.2 Secure Electronic Transaction (SET)
SET is nothing short of a revolution in terms of trading via the Internet. SET is a
guarantee that easy, convenient shopping is also secure. People’s interest in

shopping via the Internet is increasing because it’s fast, simple to use, and open 24
hours a day.

Up until now, there has been no way of guaranteeing that those communicating with
each other were actually who they claimed to be, nor has there been any guarantee
that messages would reach the recipient, or that they hadn’t been altered somewhere
along the way. SET conquers these problems. As a SET certified cardholder, one

can now shop safely on the Internet, and use it as a secure international trading place.

SET has been developed by companies such as Euro Card, Master Card International
and VISA in co-operation with leading technology suppliers such as IBM, Microsoft,
and Netscape. The world’s first SET pilot project took place in Denmark as a joint
effort between PBS, Europay and IBM. In Denmark, PBS International A/S is

responsible for the issuing and administration of SET certificates for Danish
cardholders [17).

SET is an open-network payment-card protocol that provides greater confidentiality,
greater transaction integrity, and less opportunity for fraud at all transaction points
than any other secure payment system. The process involves a series of security
checks performed using digital certificates, which are issued to participating

purchasers, merchants, banks, and payment brands [18).
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CHAPTER 2 LITERATURE REVIEW

2.3 SOFTWARE AND TECHNOLOGIES

This section will attempt to describe in detail the software and various technologies
taken into consideration when building the system. The main areas of research are
the platforms, web languages, technologies, and database management system.

These are duly discussed below.

2,3.1 PLATFORM

With reference to computers, a platform is an underlying computer system on which
application programs can run. On personal computers, Windows 95 and the
Macintosh are examples of two different platforms. On enterprise servers or

mainframes, IBM's System/390 is an example of a platform.

A platform consists of an operating system, which 1s the computer system's co-
ordinating program, and a microprocessor which is the microchip in the computer
that performs logic operations and manages data movement in the computer. The
operating system must be designed to work with the particular microprocessor's set
of nstructions.  As an example, Microsoft's Windows 95 is built to work with a
senies of microprocessors from Intel Corporation that share the same or similar sets
of instructions, There are usually other implied parts in any computer platform such
as a motherboard and a data bus, but these parts have increasingly become

modularized and standardized.

Historically, most application programs have had to be written to run on a particular
platform.  Each platform provided a different application program interface for
different system services. Thus, a PC program would have to be written to run on
the Windows platform and then again to run on the Macintosh platform. Although
these platform differences continue to exist and there will probably alwavs be

proprietary differences between them, new open or standards-conforming interfaces
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23.1.3  Window 2000

Windows 2000 is the latest version of Microsoft's evolving Windows operating
system and was previously called Windows NT 5.0. Microsoft emphasizes that
Windows 2000 is evolutionary and “Built on NT Technology”™. Windows 2000 1s
designed to appeal to small business and professional users as well as to the more

technical and larger business market for which the N'T was designed.

The initial Windows 2000 product line consists of four products:

e  Windows 2000 Professional, aimed at individuals and businesses of all sizes.
It includes security and mobile use enhancements.

e Windows 2000 Server, aimed at small-to-medium size businesses. It can
function as a web server or a workgroup server. It can be part of a two-way
symmetric multiprocessing (SMP) system. Windows NT 4.0 servers can be
upgraded to this server.

*  Windows 2000 Advanced Server, aimed at being a network operating system
server and an application server, including those involving large databases.
This server facilitates clustering and load balancing.  Windows NT 4.0
servers with up to eight-way SMP can upgrade to this product.

Windows 2000 Datacenter Server, designed for large data warehouses, online
transaction processing (OLTP), econometric analysis, and other applications
requiring high-speed computation and large databases. The Datacenter

Server supports up to 16-way SMP and up to 64 GB of physical memory.

Early reviews of Windows 2000 report that it is more stable than Windows 98/NT
systems. 1t 1s less apt to clash. A sigmficant new feature is Microsoft's Active
Directory, which enables a company to set up virtual private networks, to encrypt
data locally or on the network, and to give users access to shared files in a consistent

way from any network computer [30].

The other features of the Windows 2000 are its fully customizable administrative

console that can be based on tasks rather than files, applications, or users. It also
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23.2.1.3 XML

The Extensible Markup Language (XML) is a subset of the Standard Generalized
Markup Language (SGML) and is designed to make it easy to interchange structured
documents over the Internet. XML isn't a language but rather a system for defining
other languages. XML files always clearly mark where the start and end of each of
the logical parts (called elements) of an interchanged document occurs. XML
restricts the use of SGML constructs to ensure that fall back options are available
when access to certain components of the document are not currently possible over

the Internet. It also defines how Internet URLs can be used to identify component
parts of XML data streams.

By defining the role of each element of text in a formal model, known as a Document
Type Definition (DTD), users of XML can check that each component of a document
oceurs in a valid place within the interchanged data stream. An XML DTD allows
computers to check, for example, that users do not accidentally enter a third-level
heading without first having entered a second-level heading. That is something that

cannot be checked using HTML.

However, unlike SGML, XML does not require the presence of a DTD. If no DTD
i1s available, either because all or part of it is not accessible over the Internet or
because the user failed to create it, an XML system can assign a default definition for

undeclared components of the markup [41].

Content is normally intimately tied to how it is displayed. A common illustration is a
disclaimer saying that the page is “best viewed at 800-by-600-pixel resolution™.
XML will help solve that problem because, rather than specifying where to display
something, web builders will be able to specify the structure of the document. For
example, you can specify the document's title, its author, a list of related links, and so
on. Then any device with an XML browser--a palm-top computer, a set-top box, or a
high-powered workstation, for example, will be able to render a version of the

document specifically tailored to that device.
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2.3.22 Technologies

The technologies being discussed in this section refers to web server technologies in

which scripts are run on the server instead of on the browsers. When scripts run on

the server rather than on the client, the web server does all the work involved in

generating the HTML pages that are sent to the browsers. There are no worries

whether a browser can process a web page or not as the web server does all the

processing for it. Below, we analyze the different technologies for server side

scripting.

2.3.2.2.1 Personal Home Page (PHP)

Personal Home Page (PHP) is a server-side scripting language for creating dynamic
web pages, and is currently used on over 1.4 million web servers. When a visitor
opens a page, the server processes the PHP commands and then sends back the
results to the visitor’s browser, just as with ASP and Cold Fusion. However, unlike
ASP or Cold Fusion, PHP is open-source and cross-platform. PHP runs on Windows
NT and many UNIX versions, and it can be built as an Apache module or as a binary
that can run as a CGI. When built as an Apache module, PHP is especially speedy.
A downside is that you have to download PHP separately and go through a series of
quite complex steps to install it and get it working on your machine. There are also
instructions on the PHP web site for set up with Microsoft's Internet Information

Server (1IS) and Netscape's Enterprise Server.

In addition to manipulating the content of the pages, PHP, like 11S, can also send
HTTP headers. Features like setting cookies, managing authentication, and user
redirection can be done. It offers good connectivity to many databases and also

integration with various external libraries that enables generating PDF documents to

parsing XML.

PHP’s language syntax is similar to C and Perl. It will be a barrier to people with no

prior programming experience but not the other round. PHP also has some
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rudimentary object-oriented features, providing helpful aids to organize and
encapsulate the code [43].

PHP has proven to be a viable and stable solution for everything from personal to
corporate e-commerce web sites. Part of the simplicity of learning PHP is in the

function names. When facing problems with the function name, we can always refer
to the PHP Manual [44].

2.3.2.2.2 Active Server Pages (ASP)

Microsoft's Active Server Pages (ASP) is a server-side scripting environment, which
can be used to create and run dynamic, interactive, high-performance web server
apphications. ASP is free and already built into Windows 2000. 1t is also free for
Windows NT4 or Windows 95/98/Me when the NT4 Option Pack is installed. The
code inside ASP is mixed-in with standard HTML and will not be seen by the
browser. ASP pages run in major browsers unless the person making the page uses
HTML or browser commands outside of the ASP portions [45).

An Active Server Page is an HTML page that includes one or more scripts (small
embedded programs) that are processed on a Microsoft web server before the page is
sent to the user. ASP is similar to the common gateway interface (CGl) application

in that all involve programs that run on the server, usually tailoring a page for the
user [46].

ASPs are server-generated pages, which call other programs to do things like access
databases, serve different pages to different browsers ete. Basically it could do
anything CGl is capable of doing. Typically, the script in the web page at the server
uses input received from the user's request for the page to access data from a

database and then builds or customizes the page on the fly before sending it to the

requestor (Figure 2-1),
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Web Server
Active Server
Pages
HTTP
Request 57 ™
- 1
Response
Browser

Figure 2-1 ASP Request Response Diagram

ASP 1s almost as efficient as writing code directly to the server’s application program
interface, and it's a lot more efficient than CGI because it runs as a service and can
take advantage of multi-threaded architectures. According to the Microsoft site:
“Active Server Pages is an open, compile-free application environment in which you
can combine HTML, scripts, and reusable ActiveX server components to create
dynamic and powerful web-based business solutions. Active Server Pages enables

server-side seripting for 1IS with native support for both VBScript and Jscript”.

ASP has evolved into an “open technology framework,” meaning that it is not
necessary to use Microsoft products to create code in it. Nowadays, developers can
create ASP pages using whatever language they want. ASP can also take advantage
of COM and DCOM (Component Object Model and Distributed Component Object
Model) objects with minimum effort.

Windows NT server comes bundled with it's own copy of the 11S Web Server, which
is a full powered web server that will handle almost anything developers can throw at
it On a smaller scale using a home PC or an NT waorkstation, access to a smaller
version of the 11S, which is the Personal Web Server (PWS), is needed. It has most

ofthe functionality of the full version, but is designed for fewer hits [47),
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With ASP, the code can be simply written in an HTML page. The HTML tags and
the code are side by side. No compiling and no complex interfacing is needed. ASP
has made it much quicker and easier to create highly interactive web sites. It also

makes web pages easier to maintain and update in the future.

23.2.23 Cold Fusion

ColdFusion is a product by Allaire Corporation. ColdFusion is a sophisticated set of
products, which includes comprehensive tools for building web sites and is quite
popularly used to serve pages to users. With ColdFusion, a content database can be
built by using input templates and combined with application programs to create web
sites in which its pages are developed dynamically as they are served. ColdFusion is
designed to deliver on the key requirements of e-commerce and enterprise web
applications. These requirements are rapid development, scalable deployment, open

integration and complete security [48].

ColdFusion consists of ColdFusion Studio, which is used to build a site, and
ColdFusion Server, which serves the pages to users. ColdFusion Server is described
as “a deployment platform”. The most valuable feature for ColdFusion is the ability
to build web sites as “piece parts” that can be stored in a database and then re-
assembled for web pages, e-mail newsletters, and other uses. ColdFusion provides a
visual interface for building web pages directly or for building the “piece parts”. For
example, a newspaper with a web site can have a reporter enter a story, dateline,
author, and other information, using a text entry form free of all web page formatting
and structure details or language tags. The content entered by the reporter is later
gathered and formatted into a web page when it is requested. The reporter is free

from having to understand HTML and other details.

ColdFusion Markup Language or CFML is ColdFusion's own page markup
language. CFML encompasses the HTML and XML, A just-in-time (JIT) compiler

turns the CFML into the pages that get served. ColdFusion is open and “extensible™.
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Applications can access databases using Microsoft's OLE DB, ODBC, or drivers that
access Oracle and Sybase databases. ColdFusion can be coordinated with distributed

applications that use Microsoft's DCOM to interact with other network applications.

For large web sites, multiple ColdFusion servers can be run together as a cluster.
This is so because ColdFusion is scalable, allowing both the size of a database and_

the number of users that can be served to grow.

23224 Common Gateway Interface (CGI)

Before ASP, ColdFusion and other technologies, the standard of developing
homepages with interactivity was by using Common Gateway Interface (CG1). The
communication for static HTML works only one way, there is no way to send
information back to a web server. To fix this problem, forms and CGI were created.
Forms are HTML tags that allow web page creators to include controls like check
boxes, and radio buttons in their web pages. That way, the user can enter
mformation. It also provides a Submit button that sends the information off to the
server. But now, the server can't just get requests for pages and send out pages, it has

to know what to do with the information when it gets it. That's where CGI comes in.

CGI stands for Common Gateway Interface. CGI makes it possible for the web
server to talk to another application that can handle the form information when it is
sent back. Often these CGl applications are written in a language called Perl. When
the CGI application receives the form information, it can save it to a text file or store
itin a database. This system works great for simple guest books, but if a developer

wanted to make his/her web pages really interactive, there will be trouble.

The problem with CGI is that if five people are submitting form information at the
same time, five different copies of the CGI application have to be running on the

server o handle them. Therefore, it is not very scalable.
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23.2.3  Scripting Language

There is no definitive definition of a scripting langnage. Sometimes the term is used

to make a distinction from compiled languages. However, some languages like C or

C++ can be used for scripting as well as full applications. The term scripting is also

used because a language will react to, control, or “script” a series of events. Even

macro languages built into PC applications like spreadsheets, databases, word
processors, and multimedia applications are now often called scripting languages.

The purpose of most scripting languages is to extend the capabilities of applications.

This section will describe the different scripting languages that are most popular
today.

2.3.2.3.1  JavaScript

JavaScript is an object-based scripting language created by Netscape
Communications Corporation for developing Internet applications. JavaScript is
considered lightweight in that there isn't a great deal to learn and a user can be
productive with it very quickly, in contrast to much more complex languages such as
Java. As a scripting language, JavaScript is meant to tell an application what to do.
Unlike languages used to create applications, it cannot do anything without the
application. Server applications or client applications can be developed with
JavaScript. Server refers to the computer where web pages reside while the term

client refers to the browser application that loads and displays web pages.

JavaScript statements can be embedded in web pages, which are written in HTML.,
JavaScript is an extension to HTML that allows creation of more sophisticated web
pages than ever could be done with HTML alone [49]. JavaScript is supported by
Netscape Navigator 2.01 and its later releases. It is supported on several

architectures like Windows, Macintosh and UNTX.

JavaSeript offers much more expressive power than HTML alone. JavaScnipt can do

things such as create multi part documents, build dynamic documents that take users

59



CHAPTER 2 LITERATURE REVIEW

through a web site from one document to another, and generate documents that
interact with the user. JavaScript confers an even greater ability to create a
spectacular document, and an even greater ability to create a hideous page that no

one will want to read. Using JavaScript, a user can even crash the browser.

23.2.3.2  JScript

JScript is one of the scripting languages that are used for web development. The
producer of JScript is Microsoft Corporation. Jscript is actually Microsoft’s
implementation of JavaScript, which is created by Netscape. The word
“implementation” is used instead of “version™ because JScript’s syntax and
functionality is identical to JavaScript’s. JScript is a programming language that
allows scripting of events, objects, and actions to create Internet applications. It is
very easy to learn; yet it is no more difficult to learn than HTML. People without

knowledge of programming language can also write Jscript for the web pages.

JSeript brings dynamic and powerful capabilities to web pages. With JScript, new
dynamic elements let you go beyond the simple click-and-wait. Users will not just
read the pages but also interact with them. The pages come alive for any user, even
with the slowest Internet connection. Users will get quick responses, because the
interaction does not need to involve the server but can take place in the user's
browser. This interaction can change web pages into an application. For example, it
is easy to put together a few buttons, a text box, and some code to produce a JScript
application that resembles a calculator. Users will be able to save the Jscript

enhanced pages to use the application again and again.

JSenpt enables web pages to respond to the requests of the audience beyond a simple
click here or there. Many more interactive elements are available for exciting design
and layout.  Users will interact with the documents, not just read them. Users can
even interact with forms, change the look and feel of web documents, and use

multiple windows.
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JScript code is embedded in the HTML code. It can instantly provide a user with
information without waiting for the server or the Internet connection. A JScript
enhanced page makes this new information visible by updating the contents of a form
or by generating an entirely new document. The browsers run these applications by
reading code embedded in the HTML page. The code you write in JScript is the
code that the browser executes. There is no intermediate step of creating excoutable
code from the source code and therefore people can look at the source code of the
HTML page and read JScript code embedded in the HTML code.

Like most other scripting languages, JScript works only within an application.
Currently, it works with Microsoft's Internet Explorer and Netscape's Navigator
browsers and the LiveWire server environment. But JScript applications will not

function independently.

JSceript is an open, cross-platform scripting language. This means that any publisher
can use it as his or her scripting language. It also works in any version of Internet
Explorer or Netscape Navigator on any platform it supports. Obviously, this is also a
substantial part of the Internet audience. All it takes to write a JScript program is a
JScript compatible browser and a text editor. However, JScript is limited by security

and privacy concerns of its environment [50].

2.3.2.3.3 VBScript

VBScript is a subset of the Visual Basic Programming language. VBScript, the
newest member of the Visual Basic family of programming languages, brings active
scripting to a wide variety of environments, including web client scripting in
Microsoft Internet Explorer version 30 and web server scripting in Microsoft
Internet Information Server version 3.0. For people who are already know Visual

Basic or Visual Basic for Applications, VBSeript will be very familiar,
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The quality of web sites can be ensured by using the features provided by HomeSite
4.5. These features include link verification, estimation of page performance using
Document Weighing, checking the HTML syntax by using the built-in HTML
Validation, spell checkers and many others more. HomeSite can also conform to the

web development style of the developer by extending the functionality and

customizing the interface.

Managing multiple development projects is a challenge for every web developer.
HomeSite 4.5 helps to enhance project management by featuring a flexible project
management system. These are done by creating Virtual Folders, Auto Inclusion and

Source Control features.

2.3.2.44 ColdFusion Studio 4.5

ColdFusion Studio is a web development tool used to build a site. ColdFusion
Studio 1s described as an editor complete with programming and database tools,
extensive wizards, and an intuitive editor working together to offer a highly

productive Integrated Development Environment (IDE).

The ColdFusion Studio is built on top of Allaire's HomeSite and therefore consists of
some similar features like flexible color-coding support for numerous scripting
languages such as Allaire's own CFML (ColdFusion Markup Language) and
Microsoft's ASP. The Studio is actually the visual tool component of the ColdFusion
Web application server. It is designed to work with ColdFusion Server for both

remote development and application deployment [57].

ColdFusion Studio has many features. An example of these useful features is the
Collapsible Code. [f a developer puts its cursor on a tag, be it HTML, CFML, or
something else, and then right-click. The selection of the Collapse Tag from the
menu that pops up will result in everything enclosed by that tag to be collapsed into a

single gray button.  Developers can hover the mouse over the gray button 1o get a
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23.2.53 Lynx

Lynx is a text only web browser and is keyboard oriented. It was developed at the
University of Kansas primarily for students who used UNIX workstations. It has

also been rewritten to run on VMS operating systems for users of VT 100 terminals.

When using the UNIX Shell interface, it 1s interesting to know that it has a succinet
key driven user interface but not mouse driven user interface [63]. Lynx 2.8.3 runs .
on UNIX, VMS, Windows 95/98/NT but not on Windows 3.1 or 3.11, DOS (386 or
higher) and OS/2 EMX. Ports to Mac are in the beta testing stage [64].

Lynx does not support tables or images. It probably does not support many other
quirks and features of other browsers. However, it loads web pages at incredibly fast
speeds and lets us get straight to the author’s thoughts and purpose. Lynx allows
downloading much of the content that it can't load inline. This allows the images to

be viewed in a separate application.

There 15 no difficulty in getting the Lynx browser. People who get access to the
UNIX computer will probably already have Lynx. Another advantage of using Lynx

is that it only takes up under IMB of storage and runs a minimal 1MB RAM [65].

2.3.2.5.4 Mosaic

Mosaic was considered to have been the software that introduced the World Wide
Web and the Internet 1o a wide general audience. It is the first widely distributed
graphical browser or viewer for the World Wide Web. Once Mosaic was available,
the web virtually exploded in number of users and content sites. Of course, the

software depended on the recent invention of the Hypertext Transfer Protocol or
HTTP, by Dr. Tim Berners-Lee.

Mosaic arrived in 1993, Marc Andreessen, then in his early 20's, is credited with

inventing or leading the development of Mosaic. He developed it at the National

72



CHAPTER 2 LITERATURE REVIEW

Center for Supercomputing Applications (NCSA) at the University of Illinois in
Urbana, [llinois. Andreessen and others went on to become part of Netscape

Communications, originally called Mosaic Communications, that developed one of

today's most popular browser, Netscape Navigator.

The original Mosaic, now in a later version, has since been licensed for commercial

use and is provided to users by several Internet access providers [66].

23255 Opera

Opera is a web browser that provides some advantages over the two most popular
browsers, Internet Explorer and Netscape Navigator. It is much smaller in size, so it
takes only a few minutes to download. A menu or “hot list” serves as both a
directory to the web and a bookmark file. The hot list can be easily removed and the
full viewing space is available to look at multiple web sites at the same time, either
by tiling or cascading the windows. The site that was last looked at can be restored

the next time you open the Opera browser.

Opera seems to offer all the capabilities of the more popular browsers except full-
featured mail facilities. Opera offers keyboard as well as mouse control of its
features. The tool bar icons are however somewhat difficult to read. Plug-ins such

as RealAudio, RealVideo, and Shockwave can be added. Support is also provided

for Java applets.

The web browser Opera was developed by 11 employees in a Norwegian software
company and is available for Windows and OS/2. A Macintosh version is reportedly

being developed and a new version is being planned to support cascading style sheets
[67].
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2.3.3 Database Management System
A Database Management System (DBMS) allows for storing, retrieving and
manipulating of information. There are basically four types of database management

systems, which are the hierarchical, network, relational and object oriented models.

Hierarchical Model - A hierarchical DBMS represents data as tree structures,
and is composed of a hierarchy of data records.

Network Model - A network DBMS represents data as records linked
together, forming intersecting sets of data.

Relational Model - But even the most complex hierarchical and network
databases can be represented as a simple collection of two-

dimensional tables, otherwise known as a relational DBMS.

In a relational system, only one type of data structure exists which is the table. This
uniformity gave rise to a new type of high level database language. A relational
language produces new tables by sub-setting and/or combining existing tables. By
issuing a single language command, an entire set of records (called rows) can be
retrieved from one or more existing tables into a new table (called a result table) that

can be operated on again.

A relational system provides automatic navigation to the needed data. There is no
need to acknowledge how data is represented in storage to get information in and out
of a relational database. More than any other feature, it has automatic navigation that

makes data readily accessible 10 end-users.

The object-oriented model allows for directly storing and managing of objects
through standard language interfaces, including C++, Java, Smalltalk and SQL, using

traditional programming techniques and tools [68].

It 1s 1mportant to note that database servers are different from desktop databases
because they do not have a graphical front that allows a user to build forms, queries

and reports. Most database servers do have separate applications that can be used for
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these tasks, such as Oracle Developer 2000, but they are not integrated into the
database server system. You can even use MS Access, Paradox, FoxPro and other

desktop database applications to connect to database servers.

Database servers typically use some type of a monitor application to do system
administration. This application can be character based, or graphical and the
admimstrator will most likely use both since each has its strengths in different areas .
of system administration. Examples of desktop databases are like MS Access,
Paradox or FileMaker whereas database servers are like Oracle 8i, MS SQL Server
7.0, MySQL etc.

The various types of DBMS are listed and discussed below.

2.3.3.1 MySQL

MySQL is a Structured Query Language (SQL.) database server. It s true multi-user,
multi-threaded SQI., which is the most popular database language in the world.
MySQL is a client/server implementation that consists of a server daemon mysqld

and many different client programs/libraries.

The main goals of MySQL are speed, robustness and ease of use. The base upon
which MySQL is built is a set of routines that have been used in a highly demanding
production environment for many years. While MySQL is still in development, it
already offers a rich and highly useful function set. A limited number of examples of

the main features offered by MySQL. are listed below.
*  Fully multi-threaded, using kernel threads, which means that multiple CPUs

can be used if needed.

*  Waorks on many different platforms.
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. SQL functions are implemented through a highly optimized class library and
should be as fast as they can get.

¢  Inthe same query, it allows query from mix tables from different databases.

= A privilege and password system which is very flexible and secure. Allows
host based verification.

e  Secure passwords since all password traffic on the net is encrypted. i

. Open Database Connectivity (ODBC) for Windows 95, all ODBC 2.5
functions and lots of others. For example, Access can be used to connect to the
MySQL server.

. Handles large databases, it can contain fifty million records.

s [ ) Microsoft SQL Server Version 7.0

MS SQL. Server is the database management system that is developed by Microsoft
Corporation. It is a client/server relational database management system (RDBMS)
that is highly integrated with the Window NT operating system. By using MS SQL
Server, modern applications can be developed by separating the client application
and the database service. SOQL Server Transact-SQL supports the ANSI SQL-92

standard and provides extensions to the SQL language [69].
Microsoft SQL Server supports a set of features that result in the following benefits:

< Ease of installation, deployment, and use.

» MS SQL Server includes a set of administrative and development tools that
improve the ability to install, deploy, manage, and use the MS SQL Server
across several sites.

e  Scalabihity.

The same database engine can be used across platforms ranging (rom laptop

computers running Microsoft Windows 95/98/Me to large, multiprocessor

servers running Microsoft Windows NT Enterprise Edition and Windows 2000
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2333 Oracle 8i

Oracle is one of the largest and most popular vendors in the RDBMS industry. They
have the honor of being the first company to offer an RDBMS for commercial use.
Oracle's portability to practically every major hardware and operating system
platform is impressive. This means that Oracle code written on a VAX/VMS
platform can easily be ported to run on a Macintosh platform. Currently, Oracle .
supports over 80 different hardware platforms [71].

Oracle supports SQL commands. Examples are commands to add new tables to a
database, add new columns to existing tables, and make existing columns wider. All
of these operations can be performed with a single command. The change takes
place immediately because no database reorganization is required. In order to
prevent the existing programs from becoming obsolete when revising the structure of
the database, Oracle allows old and new “views” of the same data to exist
simultaneously. Multiple views of the same data enables the existing programs to
continue to run without modification by using the old views of your data, while your
new applications take advantage of the new view of the data. This insulation
between what can be seen and how your data is stored 1s known as data
independence. Data independence has always been a key objective of all DBMS but

was never fully attained until RDBMS became available.

Oracle 8i is an Internet-based computing model, which renders expensive technology
experts unnecessary, to install, upgrade, and maintain every PC in an organization.
With Oracle 8i as the foundation, Internet computing lets I'T experts focus their
efforts on managing important business data from a centralized server, freeing them
to invest their time and skills where they add the most value to the organization. And
with all data professionally managed and safely stored in centralized servers,
employees will have access to the most up-to-date information and applications to
make the smartest business decisions. All users can access the information they need

to do their jobs from any computer equipped with a standard web browser [72].

78



CHAPTER 2 LITERATURE REVIEW

2334  Microsoft Access 2000

Microsoft Access 2000 is a desktop database. It has powerful new tools for
managing data for example enabling sharing of database among co-workers ove?the
Internet, searching and retrieving the information quickly. It takes advantage of
automated, pre-packaged solutions to quickly create databases. MS Access 2000
also has features that can be used to convert data between Microsoft Access and your -
favorite spreadsheet, database or statistical package [73]. Besides that, data in
Microsoft Access can be migrated to Microsoft's SQL Server.

MS Access 2000 offers many features, which include conditional formatting, drag
and drop functions to MS Excel, integration of shared components, Unicode support
and others more. Particularly interesting to non-DBMS experts are the Project
Wizards which help users manage and control their databases better.

Access 2000 is actually meant for the lower end market especially for home users or

small office users who do not need the powerful features of the MS SQL Server. It is

much cheaper than MS SQL Server and is much easier to install.
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business of the bookstore i.e. total sales done for a period of time, total online orders,
quantity of books left in the bookstore etc.

The system will also automatically send e-mail notifying the bookstore owner and
related personnel regarding low inventory so that there can be prompt re-ordering of
books from the suppliers. This module will enable more efficient usage of available

resources for better management of the bookstore.

CONCLUSION

The modules mentioned above describe in detail the tasks and functions of each
module. It is evident that these four modules are distinct from one another and are
relatively huge modules. As stated above, it is important to enable these modules to
“talk™ and “communicate” with one another. Every module must be able to integrate

seamlessly with the other modules.

The other seven modules in the Project as briefly mentioned in Chapter | are

developed by two other team members of the Project.
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3.2 NON FUNCTIONAL REQUIREMENTS

The non-functional requirements or otherwise known as system properties shall be

discussed in this section. Non-functional requirements will define the constraints

imposed upon the E-Bookstore. It will place restrictions on the freedom of design as

requirements such as response time, memory requirements and so on will be

specified. Besides that, it will also list the product and process standards which must

be followed. Non-functional requirements have to be defined as it will clearly affect

the operations of the E-Bookstore.

a)

bh)

c)

Learnability

It should be easy to learn to use the E-Bookstore. The time required for
training the system user 1o be proficient in the usage of the system should not
exceed two working days. On the front end, it should be easy for the
customers to understand the web site so that the services provided by the web

site can be fully utilized by the customers.

Speed

In order to provide an efficient E-Bookstore system, it should at least process a
transaction successfully within 30 seconds. Besides that, it should also
produce at least one response within 30 seconds. It is obvious that unnecessary
interaction between the server and the client will increase the response time.
Therefore, to have a faster response time, it is important to balance the load
between the chient and the server to conserve precious server resources. This

reduction in the server load would enabie higher performance by the system.

Reliability

The E-Bookstore should be reliable. It should set out an acceptable failure
rate, which is that the system should be recoverable within a 24-hour time
span, While the system is in downtime, the operation should be recorded

manually in order to update the database after the downtime.
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Prototyping was not the favored methodology to use in this project for two main
reasons. Firstly, the scarcity of project team members did not permit frequent
iterations as suggested by the prototyping model. Furthermore, the limited time
frame of one academic year did not encourage prototyping as well. The clear and
distinct phases in the Waterfall Model enabled greater visibility compared to the
Evolutionary Model and thus offered an advantage. Good visibility and distinct

phases also enabled the project team to generate documentation easily as each
activity produced some deliverables.

However, the Waterfall Model has its own drawbacks. One of these drawbacks are
its inadequate procedures for dealing with the social system as it does not adequately
take into account what impact a system might have on its users via a changed job or

changed organizational structure design [74].

The project team members also faced some inflexibility due to the distinct
partitioning of phases in the Waterfall Model. This reflects the concern mentioned
by lan Sommerville in his book of Software Engineering. “The problem with the
waterfall model is its inflexible partitioning of the project into distinct stages.
Delivered systems are sometimes unusable as they do not meet the customer’s real

requirements” [75].

Each methodology researched for example the Evolutionary Model, Formal
Transformation Model etc. have its own merits and problems. However, after
considering the various factors namely the clear understanding of problems and
requirements, the clear separation of phases, the time constraints including other

advantages, it was decided that the Waterfall Model best served our objectives.
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