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Abstract

Logistics affect almost every sphere of human activities. One major component of
logistics process is the movement of goods from point-to-point to point-of-
consumption, and perhaps their return as well. Transportation is often the single
largest cost in the logistics process. Therefore, it is important component that must

be managed effectively.

The TranSys, a transportation system is basically a application which targets
logistics practitioner especially those who provide trucking service to automate and
structure the delivery process to help ensure that products and services meet or
exceed customer’s exact requirements. The convenience of the TranSys is to bring
automation in scheduling trucks and drivers to delivery items to destination.
Embedded in this system was cost analysis, a powerful yet versatile module which
help management to keep in touch with the most expensive cost component in
logistics. The intelligence of the system will be placed on the server where all

calculations and business rules are applies.

The TranSys is planning to be developed by using Microsoft Visual Basic 6.0 and
Crystal Report 8.5 technologies on the Window 2000 Server platform with

Microsoft SQL Server 2000 as its back-ends.

With the latest and powerful ActiveX Data Objects 2.6 technology, the system is
not only expected to be workable, but also highly efficient in terms of execution
speed and response time. The system design is dynamic and supporting concurrent

users to interact with the system over the 2-tier traditional client-server architecture.
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Chapter 1 Introduction

1.1 Logistics Definition
A first step in gaining an understanding of logistics process is to have a clear
understanding of what logistics management means. Logistics management has
many names, including:

e Business logistics

e Channel management

Physical distribution

Materials management

Supply chain management

The most commonly accepted term among practicing logisticians is logistics
management. The Council of Logistics Management (CLM), a leading organization
for logistics professionals with a current membership of over 18,000, define the
term as follows:
e Logistics management is that part of the supply chain process that plans,
implements, and controls the efficient, effective flow and storage of goods,
services, and related information from the point-of-origin to the point-of-

consumption in order to meet customers requirements. (Stock & Lambert,

2001)

The objective of logistics is to arrange delivery of finished inventory, work in

process inventory, and material assortments, when required, in usable condition, to



the location where needed, and at the lowest total cost. (Bloomberg D. J. et al.,

2001)



1.2 Logistics Transportation System

One major component of logistics process is the movement or flow of goods from
point-of-origin to point-of-consumption, and perhaps their return as well. (Stock &
Lambert, 2001). The traffic and transportation activity involves managing the
movement of products and includes selecting the method of shipment (air, rail,
water, pipeline, truck, intermodal); choosing the specific path (routing); complying
with various local, state, and federal transportation regulations; and being aware of

both domestic and international shipping requirements.

Transportation is often the single largest cost in the logistics process. Therefore, it

is important component that must be managed effectively.

1.2.1 Mode of transport
In addition to classifying transportation alternatives on the basis of mode, another
method of grouping is base on carrier category. The four traditional types of carrier
are:

e Common Carrier

e Contract Carrier

e Exempt Carrier

e Private Carrier

e Independent Carrier



1.3 Project Definition

The current project will develop a Traffic and Transportation System known as
TranSys that will exploit the distribution system as the core information system for
logistics practitioner that provide trucking services. Historically, procurement in
transportation management has been a large and complex; especially in
international logistics management. Management is quiet concerned with the value
added by logistics, because improvements in place and time utility are ultimately
reflected in the firm’s profits. Both cost savings in logistics and a stronger
marketing position due to an improved logistics system can cause improved
bottom-line performance. In addition to that, this project will be improving the

largest cost component in logistics, transportation.

The TranSys will target all logistics practitioner from small to medium scale firm
that provide trucking services. These include the staff from management, clerk,
secretaries, and drivers to benefit the usage of information technologies via

electronic exchange that provide fast and accuracy information amongst them.

Just because the TranSys will implement for small to medium scale companies, so

this system will be running in traditional 2-tier client-server architecture rather than

client-web server architecture.

The TranSys allows management to schedule carrier such as truck and lorry to
optimize the usage of its. The schedule also involves driver who will be on shift
with automated scheduler. Thus, there will be a systematic duty roaster who carry

out task on shift added a value to improve logistics system.



This system also allows management to aware of transportation cost involves in a
journey by estimating the cost of fuel and labor wages. By this, management cans
promptly pricing charges on customer, which are profitable and scalable. This will
lead to increase company’s revenue by providing strategic profit model and pricing

method.

Besides that, customer satisfaction, of which customer service is an integral part,
occurs if the company or organization’s overall marketing efforts are successful.
The Traffic and Transportation System will affect a customer to receive the right
product, at the right time. Thus the system will integrate logistics management

concept in order to provide the necessary level of customer satisfaction at the

lowest possible total cost.

The development of the TranSys is decomposed into five major modules, which
are;

1. Carriers and drivers scheduling system

2. Transportation cost estimation system

3. Payroll system (driver)

4. Warehousing

5. Accounting (account payable and account receivable)



1.4 Project Motivation

1.Reduced transportation cost

Operating of any logistics company will be streamlined and take advantages of
shared technologies infrastructure to cut transportation costs. Automation of manual

process and information flows saves labor, paper, fax and phone service costs.

2.Allows efficient movement to the customer
As E. Grosvenor Plowman said that the “five rights” of logistics system are
supplying the right product at the right place at the right time in the right condition

for the right cost to those customers consuming the product. (Parker D.D., 1962)

3.Effective communication
Communication is a vital link between the entire logistics process and the firm’s

customers. Accurate and timely communication is the cornerstone of successful

logistics management.

4.Improve information management

Management reporting has been a constant frustrating weakness for most manual
system. The transportation system provide accurate information that help
management staff to better handle and manage the transportation system. Such

information can be logged and analyzed. Following this, predictive and proactive

management strategies can be put into play.



1.5 Project Objective

The objectives of developing the Logistics Transportation System, TranSys are:

i,

2,

To enable management to automate scheduling the carrier.

To enable management to automate scheduling the drivers.

To ensure that the delivery meet or exceed the customer exact
requirement.

To keep close to the cost managing.

To reduce error in delivery and speed up the process.

The target users for the TranSys are those who are in all level of logistics

management that include the management staff, secretaries, clerks and drivers.



1.6 Project Scope

The current project emphasis on developed a procurement system as the basic

development of the Logistics System. The overall system structure can be described

as the following diagram.

Value Added Inventory Flow

Enterprise

Transport Support

Customer T Traffic and PR Manufacturing Lo Purchasing * Supplier

Requirements Information Flow

Figure 1.1 A general Logistics System structure

As the Logistics System is large and complicated, this project is narrowed down

and focuses primarily on:

1. Traffic and Transportation System

As mentioned earlier, this project is primarily focused on the Traffic and
Transportation System. The Traffic and Transportation System is basically a
automated scheduling and systematic delivery of goods to customer in order to meet

or exceed customers exact requirement including quantity, quality, specifications,




time of delivery and other terms and conditions. The intelligence of the system will

be placed on the server where all calculations and business rules are applies.

The delivery process begins when a goods is routed to the manufacturing support.
The enterprise begins to allocate an appropriate warehouse, consolidate the

products, and deliver the products. The process completed when goods delivered to

customer.

The scope/features of the TranSys is as follow:

e Allow management to check available carrier.

e Allow management to check available driver.

e Allow management to check estimation cost of delivery.

e System automatically reschedule if carrier malfunctions or driver absent.

¢ Enable the management to consolidate products that can be found in several
warehouses.

e There is a delivery breakdown; the management should able to provide
second carrier or driver.

e Allow clerks to do accounting basic

e Allow clerks and management to check items in warehouse to be deliver

e Display all the delivery orders.

e Documents print out, like invoice and items check list



The limitations of the TranSys are:

e It does not incorporate any online payment system as the system is
configured to use delivery order and invoice as an alternative.

e [t cannot trace a single vehicle by real time, as most customers would like to
know when the delivery items would arrive.

e Currency and language selection are not available. Malaysia Ringgit and
English language are used as the system default.

e No guided route to delivery items to destination was implemented and it is

up to drivers’ experience.

-10-



1.7 Project Schedule

In view of developing the project, a project schedule is planned as a guideline to
manage the time and tasks that need to be accomplished. A project development
schedule is highly needed to ensure that effort is distributed within the
prescribed time to make the best use of resources. The TranSys development is
divided into six phases, which are research, system analysis, system design,

system implementation, system testing and documentation.

The schedule of the project is as shown in the Gantt chart below.

TeskNeme ey Septamber  October  November  Deoember  January  Febniary |

. August | ember  January v

;--;E?_ww-_‘_..m.w . |1PB BR3 M ITRN B BNB 9N OH5 e 043 10027 11HOA1R2¢ 126 12122 15 148 22 M8

1 | Research | i ; : :

2 Systen Aoslysi

3 System Design

4 System inplementation

5 | System Testing

6 | Documentation
Figure 1.2 Gantt chart for Project Schedule
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1.8 Overview of Dissertation

The first chapter gives an overview of the definition of the TranSys. It also
gives an idea of the motivation and objective of this dissertation. Finally, it

shows the scope and schedule for the project.

The next chapter, which is chapter 2, is represents the literature review. This
chapter discusses about the terms, concepts and technologies used in this
dissertation. Furthermore, it also discusses the literatures for this dissertation

and shows the review for the existing system.

In chapter 3, methodology and the information gathering approaches used will
be discussed. Besides that, it also discusses the functional requirements and
non-functional requirements that need to consider during the whole project.

Finally, it discusses about the system development tools that used.

Chapter 4 will be focusing on the discussions about the system analysis. It
discusses the functional requirement and non-functional requirement of the

system along with development tools that will be use.

Chapter 5 will be focusing on the discussions about the system design. It
discusses the system architecture, program design, database design as well as

the interface design for the whole system.

=155



Chapters 6 will describes the processes and technique of transfers the system
design into workable modules and programming codes, setting up the system in

the same environment where it will be used.

In Chapter 7, it will discuss various testing techniques that are carried out
throughout the development process in order to develop a precise and accurate

system.

Chapter 8, which is the System evaluation, focuses on the post-implementation
review to determine strengths and limitations/constraints of the system. The

appraisal will also provide feasible information to enhance the future project.

The final chapter, chapter 9, is a summary to the whole dissertation and this will

conclude everything that has been reviewed in all previous chapters.

1%



Chapter 2 Literature Review

Review of literature is a background study about the knowledge and the information
gained to develop this project. The purpose of this review of literature is to get a
better understanding on the development tools that can be used to develop a project

and also to get a better knowledge on the development methodologies used while

developing a project.

Apart from that, the review of literature also enables the developer to do
comparison on the past-developed projects and study the strength and weakness of
it. This will help the author to develop a suitable and powerful system. With
sufficient knowledge of strengths and limitation of several development tools may
help the developer to choose the right tool to develop the system It will also give an

overview of how to improve the weakness and fulfill the requirements needed.

2.1 Logistics

2.1.1 Overview

The logistics process affects almost every sphere of human activity, directly
or indirectly. Few area of business has significant an impact on a society’s

standard of living as logistics. As customer, we tend to notice logistics only

when there is a problem:

B



e A consumer uses the Internet to purchase a birthday gift for a family
member and the item arrives too late, even though timely delivery
was promised.

e A product advertised in a weekend newspaper insert is not available
when a customer attempts to purchase it at a local retail store.

e An order is delivered to the wrong customer, and it takes several
days for the mistake to be corrected; in the meantime, a substitute
shipment must be sent by air express, resulting in additional costs to

the seller.

Figure 2.1 Logistics practitioner.

We often don’t think of the role that logistics has in our lives until
something goes wrong. Fortunately, such occurrences are the exception

rather than the rule.

2.1.2 Logistics Definition

- 15-



A first step in gaining an understanding of logistics process is to have a clear
understanding of what logistics management means. Logistics management
has many names, including:

e Business logistics

¢ Channel management

Physical distribution

Materials management

Supply chain management

The most commonly accepted term among practicing logisticians is logistics
management. The Council of Logistics Management (CLM), a leading
organization for logistics professionals with a current membership of over
18,000, define the term as follows:

e Logistics management is that part of the supply chain process
that plans, implements, and controls the efficient, effective flow
and storage of goods, services, and related information from the
point-of-origin to the point-of-consumption in order to meet

customers requirements.( Stock & Lambert, 2001 )

The objective of logistics is to arrange delivery of finished inventory, work
in process inventory, and material assortments, when required, in usable

condition, to the location where needed, and at the lowest total cost.

(Bloomberg D. J. et al., 2001)

2.1.3 Transportation

One major component of logistics process is the movement or flow of goods

from point-of-origin to point-of-consumption, and perhaps their return as

«16 -



well. ( Stock & Lambert, 2001 ). The traffic and transportation activity
involves managing the movement of products and includes selecting the
method of shipment ( air, rail, water, pipeline, truck, intermodal ); choosing
the specific path ( routing ); complying with various local, state, and federal
transportation regulations; and being aware of both domestic and

international shipping requirements.

Transportation is often the single largest cost in the logistics process.

Therefore, it is important component that must be managed effectively.

2.1.4 System Approach/Integration
The system approach is a critical concept in logistics. Logistics is, in itself, a
system; it is a network of related activities with a purpose of managing the

orderly flow of material and personnel within the logistics channel.

The system approach is a simplistic yet powerful paradigm for
understanding interrelationships. The system approach simply states that all
functions of activities need to be understood in terms of how they affect, and
are affected by, other elements and activities with which they interact. The
idea is that if one looks at actions in isolation, he or she will not understand
the big picture or how such actions affect, or are affected by, others

activities. In essence, the sum, or outcome of a series of activities, is greater

than its individual part.
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In addition to that, it is likely not desirable to build a sub-system. The
implementations of a individual system, which suppose interact with others
activities would just slowly down the whole process of delivery. ( Stock &

Lambert, 2001 )

2.1.5 Cost Component in Logistics

The nsing affluence of consumers has led to increasing national and
international markets for goods and services. The distribution of products
from point-to-origin to point-of-consumption has become an enormously

important component of the gross domestic product (GDP) of industrialize

nations.

Table 2.1 Components of 1999 Logistics Cost (Delaney R. V. & Wilson R.,

2000)
Component I $ Billions
Inventory carrying costs(All business inventory: $1.376trillion)
Interest 70
Taxes, obsolescence, depreciation, insurance 187
Warehousing 75
Subtotal 332
Transportation costs
Motor carriers:
Truck-intercity 300
Truck-local 150
Subtotal 450
Other carriers:
Railroads 35
Water 22
Oil pipelines 9
Forwarders 6
Air 26
Subtotal 98
Shipper-related costs 5
Logistics administration 35
Total logistics costs 920 |
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2.2 Existing System Review

This section discusses the existing transportation system in the market. Previous
related thesis is not discussed, as there is no thesis related to logistics transportation

system is found.

2.2.1 Transportation System in the market — Seagull Logistics

Transportation System

This section reviews the transportation system that developed for Seagull
Logistics Sdn. Bhd. The system is provided to all kind of users that are

involved in the logistics.

Basically, this transportation system has covered all the basic function that
need for delivery process. Besides that, the interface design of the system is
also very ease-to-use to its users. This transportation system also included

inventory management system to keep track the stocks in the warehouse.

The advantage of the transportation system was the use of Global
Positioning System (GPS), which allow the firm to keep track for each truck
on delivery. This real time base system also provides more accurate

information to customer about the arrival of the goods.

However, there are some weaknesses in this system. Firstly there is no

automating scheduling for drivers as each driver is assign to a particular

-10.



truck. Secondly, there is no cost estimation for each journey. This will

surely reduce the firm competitive in making scalable and profitable price

2.2.2 Transportation System in the market — Atwin Transportation

System

This section reviews the transportation system that developed for Atwin

Sdn. Bhd. This system is use by all staff in Atwin firm.

Averagely, this transportation system has all the basic function that need for
transportation process embedded within. The interface design of the system
is not so easy to use. This transportation system also included inventory

management system like Seagull transportation system to keep track the

stocks in the warehouse.

There is several dissatisfaction in this system. Firstly, the delivery agents are
unable to keep track the stocks outside of the warehouse, as the system is
not web-enabled. This brings a lot of inconveniences to them. Besides that,
the system is fully based on the paper-based transaction. The administrators
need to print out all the report or summary in order to keep track their

stocks. It is relatively slow, prone to error and difficult to update.

In conclusion, Atwin transportation system provides sufficient and quality

services to the users.

=8



2.2.3 Transportation System in the market — Skyway Express
Transportation System

This was small-scaled transportation company that hasn’t much exploiting

the benefit of the information technologies. The firm has only a small

system to carry out task for accounting.

Most of the process delivery is manually done.

« 21



2.3 Client-Server Computing

This section discusses the features of client server computing and different types of

client/server architecture.

Client server programming is one of the most dominant programs of information
technology and has developed as the computer industry moved from a centralized
chare logic-based system to a network of workstations and servers. It involves
providing an application architecture that enables a computerized process to be

broken up into two or more less complex tasks with a commercial mechanism for

these sub-processes to co-operate.

The client/server model is an approach to software in which one application (the
client) asks for and receives services from another application (the server). Another
definition for client/server is “ a software partitioning paradigm in which a
distributed system is split between one or more server tasks which accept requests,
according to some protocol, from (distributed) client tasks, asking for information

or action” (Petroutsos E., 2000). This model allows clients and servers to be placed

independently on nodes in a network.

One of the prime benefits of a client/server system is the lower cost. Another is
increased productivity from the individual to the corporation that results from better

access to information and the distribution of resources through the corporation

(Petroutsos E., 2000).

0



Though client/server architecture can be very complex, there are generally three
kinds of client/server infrastructures to choose from, which are two-tier, three-tier,

multi-tier architectures.

2.3.1 Two-tier architecture

The two-tier architecture contains two computers: a client, and a server,
with areas of logic combined on the client. The three components of an
application- presentation, processing, and data, are divided among two
software, entities or tiers: client application cods and database server. A
robust client application development language and a versatile mechanism
for transmitting direct requests to the server essential for a two-tier

implementation. (Petroutsos E., 2000).

Presentation is handled exclusively by the client, processing is split between
client and server, and data is stored on and accessed through the server. The
client assumes the bulk of responsibility for application (functionality) logic
with respect to the processing component, while the database engine, with
its attendant integrity checks, query capabilities, and central repository

functions, handles data intensive tasks.

2.3.2 Three-tier architecture

The components of three-tier architecture are divided into three layers: a

presentation layer, a functionality layer, and the data layer. Each of these

e 0



layers must be logically separated. The attempt to overcome some of the
limitations of the two-tier scheme by separating presentation, processing and

data into separate destruct entities.

Presentation Business Data Store
Services Logic

Figure 2.2 Three-tier architecture

The same type of tools can be used for presentation as were used in a two-
tier environment. However the tools are now dedicated to handling just the
presentation. When calculations or data accesses are required by the

presentation client, a call is made to a middle tier functionality server.

(Petroutsos E., 2000).

2.3.3 Multi-tier architecture

In a multi-tier architecture, the business logic is partitioned and distributed
over several machines. As requirements change during a systems lifetime,
this partitioning and deployment can be reviewed and emended with

minimal impact. Furthermore, additional tiers architecture included to

-4



support multiple databases and other services such as message switches,

legacy system, data warehouses, communication channels and so on.

2.4 Platforms

Developing the transportation system need to has a suitable platform. In computers,
a platform is an underlying computer system on which application programs can

run.

A platform consists of an operating system, the computer system's coordinating
program, which in turn is built on the instruction set for a processor or
microprocessor, the hardware that performs logic operations and manages data
movement in the computer. The operating system must be designed to work with
the particular processor's set 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. Although these platform differences continue to exist and
there will probably always be proprietary differences between them, new open or
standards-conforming interfaces now allow many programs to run on different

platforms or to interoperate with different platforms through mediating or "broker"

programs.

<35 .



2.4.1 Windows 2000 Server

Windows 2000 Server is a product of Microsoft Corporation. It is a
multipurpose operating system for business of all sizes. It provides services
that enable the user to build and deploy servers more quickly. With its
feature ‘Configure Your Server’ wizard, it significantly reduces the time it
takes to build a server and reduces the likelihood of error. Windows 2000
Server allows easier network configuration with its support on plug and play,
network adapters. Furthermore, it provides services that manage the trust
relationships between domains in organization, and it provides automated
replication and local caching of DNS and DHCP information so that the

network is robust and responsive.

Windows 2000 Server provides powerful management services through
infrastructure enhancements such as the Active Directory service, as well as
tools built on the infrastructure, such as IntelliMirror management
technologies. Windows 2000 Server delivers powerful, comprehensive
management services to better manage servers, networks and Windows-
based desktops, including Group Policy, Windows Management
Instrumentation (WMI), Windows Script Host (WSH) and Microsoft
Management Console (MMC). But still stability of the operating is still a

main concern. Users still faces "blue screen of death" showing the system

hangs. (Minasi M. et al., 2001)
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2.4.2 Sun Solaris 8 Operating Environment

Solaris 8 is the latest in a long line of top-notch and high-performance Unix
operating environments from Sun. It is designed for multiprocessing and 64-
bit computing. By minimizing planned and unplanned downtime, reducing
administration errors, and simplifying troubleshooting, it keeps mission-
critical applications available, and ensures high-speed, reliable access to
your data. Based on a smaller, more stable kernel, the Solaris platform
delivers industry-leading load balancing across multiple processors. To,
maximize uptime, Solaris software provides built-in features such as live
upgrade, automatic dynamic reconfiguration, hot relief, hot diagnostics,
dynamic system domains, IP network fail over and balancing, UNIX file
system logging, and remote console. With these features it enables user to

maximize uptime and increase availability to services.

As with previous versions, the modular construction of the Solaris 8
platform allows installation of new feature updates as they become available
while users’ applications continue to run. The Sun Solaris 8 is easy to scale
and manage as it supports the latest networking protocols and adheres to
major industry standards and inclusion of comprehensive system
management tools. With Solaris 8 software, security is easy to deploy and
manage as many frameworks and products are either incorporated or
available via free download. These include Kerberos, IPSec, Smart card
authentication, role-based access control for distributing super user

authorizations and auditing features. Moreover, Solaris 8 Supports the latest
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networking protocols and adheres to major industry standards.

(Veeraraghavan S. & Watters P. A. 2000).

However, Solaris 8 operating system does not support the primary protocols
used for providing Web-based applications. Using the base Solaris 8
operating environment it is therefore difficult to provide a coherent Internet
solution across the different services that would normally make up your
Internet service. For example, using the built-in e-mail services and a third
party Web server solution requires two different authentication systems. .
Although this requirement is not an issue for public Web services such as e-
commerce, it is a significant omission for Intranet and Extranet applications.
Besides that, the base Solaris 8 package does not come with a unified
interface for managing different aspects of the operating system. Instead,
most systems management tasks are handled by manually modifying the
various text files controlling different elements, using a text editor such as vi
or EMACS. There is an administration tool supported by the X Windows
GUI that allows for easier modification of certain databases, but it is limited
to modifying the wuser, group, host, and printer configuration.

(Veeraraghavan S. & Watters P. A. 2000).

243 UNIKX

UNIX is a multi-tasking multi-user operating system. It developed at AT&T
Bell Laboratories. It is a powerful and mature operating system and
network-based platform. Besides, UNIX is an ideal platform for running

mail servers, networked file systems and so on. UNIX users normally share

3%



processing time on a central computer, or cluster of computers. (Peek J.D. et

al, 2001).

UNIX, like other operating systems, is a layer between the hardware and the
applications that run on the computer. It has functions that manage the
hardware and functions that manage the executives of applications. (Peek

J.D. et al, 2001).

UNIX includes the traditional operating system. In addition, a standard
UNIX system includes a set of libraries and a set of applications. It includes

the file system and process control and a set of libraries.

One of the greatest strength of UNIX is the consistent way in which it treats
files. It is very easy for the users to work with files because users don’t need

to learn special commands for every new task. (Peek J.D. et al, 2001).

Basically, UNIX is used for several main purposes, which are:
> Sending and receiving email, forwarding mail, redirecting and
mapping a particular mail group to a list of specific users.
» Managing centralized databases, serving information to users
remotely. For instance, Ingress, Oracle, etc.
> Storing files, including users personal files as well as publicly

accessible software archives.
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» Running a web server, storing web pages.
» Remotely services — computers running UNIX normally support
certain remote services, allowing users to request information from

the computer without actually log in.

UNIX is not known only for its longevity and versatility as an operating
system, but also for the variety and number of utility programs that called
tool. The problem with UNIX is that it is too expensive to use. It need very

powerful workstations and therefore not cost effective.

=38 -



2.5 Web Servers

A Web server is a program that, using the client/server model and the World Wide
Web's Hypertext Transfer Protocol (Hypertext Transfer Protocol), serves the files
that form Web pages to Web users (whose computers contain HTTP clients that
forward their requests). Every computer on the Internet that contains a Web site

must have a Web server program. (Spainhour S. et al.,1999)

2.5.1 Apache Web Server

Apache server is a powerful yet flexible web server. It is compliant with
HTTP/1.1 and implements the latest protocols, including HTTP/1.1
(RFC2616). Apache web server is highly configurable as it is in open source
code and extensible with third-party modules, and can be customized by
writing 'modules' using the Apache module API. Moreover, it provides full

source code and comes with an unrestrictive license. (Coar, K. A. et al,

1998).

Apache web server runs on Windows NT/9x, Netware 5.x, OS/2, and most
versions of Unix, as well as several other operating systems. The web server
is actively being developed and encourages user feedback through new
ideas, bug reports and patches. The features of Apache web server includes
DBM databases for authentication, customizable responses to errors and
problems, multiple DirectoryIndex directives and unlimited flexible URL
rewriting and aliasing. It is compatibles with Windows 2000, NT, Linux,
NewWare 5.0 (with Service Pack 5), 5.1 (with Service Pack 1), UNIX,

BSD, HP MPE/iX 6.0 or higher and TPF version 4.1 PUT09.
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However, there are limitations in Apache Web Server. To corporate Web
server customers, the fact that Apache is free can be a drawback, signifying
a lack of the explicit or implied accountability they get with vendor
products. Its flexibility also can be a double-edged sword. Apache is easy to
set up, but those who try to extend it had better know what they are doing.
Where there is not a lot of expertise available, customers may also prefer to
see features that come together and have been tested together rather than
search them out from multiple sources on the Internet. The lack of software
support for Apache that has been a stumbling block to its adoption by
business users also is beginning to be remedied. Traditionally, Apache

support has been confined to online resources. (Coar, K. A. et al, 1998)

2.5.2 Microsoft Internet Information Server (V.5.0)

Internet Information Services 5.0 (IIS) is the Windows 2000 Web service
that makes it easy to publish information on the intranet for the Internet. It is
completely integrated with Windows NT Directory Services and includes
Crystal Reports, a visual reporting tool. Internet Information Server 5.0 has
many new features to enables user to create a scalable and flexible web
applications. It allows administrators to configure servers, sites, virtual
directories, subdirectories and files individually. It also includes crash
protection that allows users to run multiple applications reliably. Moreover
IIS includes tools to analyze and manage web server content and supports

multiple web sited on one IP address. (Microsoft , 2000)
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2.5.3 Netscape Enterprise Server

The Enterprise Server is a high performance, enterprise-strength web server.
It provides supports HTTP 1.1 protocol, a built-in search engine with
documents attributes and custom views, advanced content publishing and
management for end users through an approach called “Netshare”, server
clustering and administrative rights delegation and Java integration with
support for JavaBeans, JDBC and Servlets. It can support a variety of

platforms such as Windows NT, Unix, IRIX, AIX, HPUX and others.

(McFarlane N. et al., 1999).

Netscape Enterprise Server provides end-users the ability to manage their
own content. “Netshare” a built-in tool facilitates group collaboration as
multiple users may publish pages to a server, edit, share, collaborate on
creating a document and control access to their documents without needing
a system administrator to intervene. With its centralized server management

capability, it enables large organizations to manage its large number of users

more effectively.

However, Netscape Enterprise has several drawbacks. Due to its insufficient
GUI-based interface, it is difficult to configure. Users are facing difficulty in

getting support as the only way to get technical support is through mailing

lists.
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2.6

Browsers

2.6.1 Netscape Navigator 6

Netscape Navigator comes in a package with Netscape 6 and built on the
innovative Netscape Gecko browser engine and sporting a new look,
Navigator is now smaller, faster and fully standards compliant. The interface
of Navigator is pared down to the make the most important tasks easy to -
find, while at the same time freeing up more space, allowing user to see

more of what’s on the page.

Navigator is based on the innovative Netscape Gecko, its new, fully
standards compliant layout engine. It also provides powerful new search that
are fast and convenient. With a feature called ‘My Sidebar’ keeps user
connected to important information. Lastly, it can translate web pages in a
single click to user’s native language with the AutoTranslate feature in

Navigator, based on Alis Technologies, Inc.’s Gist-In-Time service for the

Internet. (Fulton J. & Gertler N., 1996)

2.6.2 Internet Explorer 6.0

Internet Explorer is a product from Microsoft Corporation. It provides
capability for print preview enabling user to see how web pages will look
like on paper. Besides that, this version of Internet Explorer can be easily

installed on computer. Internet Explorer 6.0 includes an amazing assortment
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of new DHTML capabilities. For example, it's now possible to make frames
transparent so that whatever is in the page behind it shows through - great
for creating things such as watermarks. For instance, put a large corporate
logo on the background page, and it appears as a watermark on all the pages

within that site. (Lowe D., 2001)

New frames support is possible because Internet Explorer has changed the
way it renders frames its own DHTML support. Consequently, it provides
faster performance and improved stability. Moreover, the browser contains
a ton of features that help developers write Web pages that look good and
function well in Internet Explorer. Now, developers would be able to create

colored scroll bars, HTML pop-ups, and other user interface widgets.
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2.7

Web Application Programming Language

2.7.1 Active Server Pages

An Active Server Page (ASP) is an HTML page that includes one or more
script (small-embedded programs) that is processed on a Microsoft Web
server before the page is sent to the user. An ASP is somewhat similar to a
Server-side include or a common gateway interface (CGI) application in that
all involve programs that run on the server, usually tailoring a page for the
user. Typically, the script in the Web page at the server uses input received
as the result of 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.

ASP is a feature of the Microsoft Internet Information Server (IIS), but,
since the server-side script is just building a regular HTML page, it can be
delivered to almost any browser. You can create an ASP file by including a
script written in VBScript or JScript in an HTML file or by using ActiveX
Data Objects ( ADOs) program statements in the HTML file. You name the
HTML file with the ".asp" file suffix. Microsoft recommends the use of the
server-side ASP rather than a client-side script, where there is actually a
choice, because the server-side script will result in an easily displayable
HTML page. Client-side scripts (for example, with JavaScript) may not

work as intended on older browsers. (Buser D. et al., 1999).
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2.7.2 Java Server Page

Java Server Pages allows web developers and designers to rapidly develop
and easily maintain, information-rich, dynamic web pages that leverage
existing business systems. As part of the Java family, Java Server Pages
enables rapid development of web-based applications that are platform
independent. Java Server Pages technology separates the user interface from
content generation enabling designers to change the overall page layout

without altering the underlying dynamic content.

Java Server Pages technology uses XML-like tags and scriptlets written in
the Java programming language to encapsulate the logic that generates the
content for the page. Additionally, the application logic can reside in server-
based resources that the page accesses with these tags and scriptlets. Any
and all formatting (HTML or XML) tags are passed directly back to the
response page. This makes Java Server Pages technology makes it faster and
easier than ever to build web-based applications. Together, JSP technology
and servlets provide an attractive alternative to other types of dynamic web
scripting/programming that offers platform independence, enhanced
performance, separation of logic from display, ease of administration,

extensibility into the enterprise and most importantly, ease of use. (Hanna P.

,2001).

2.7.3 VBScript

VBScript is a member of Microsoft’s Visual Basic family of development

products. It is a scripting language for HTML pages on the World Wide
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Web and corporate Intranets. VBScript is fast, portable, lightweight
interpreter for use in Web browsers and other applications that use
Microsoft ActiveX Controls, Automation severs, and Java Applets.
VBScript can be embedded in the HTML pages to build the Web

applications. (Lomax P., 2000)

VBScript is designed for use with Microsoft’s Internet Explorer browsers
together with other programming that can be run at the client’s side,
including ActiveX controls, Automation Servers and Java Applets. The
VBScript code is interpreted and compiled while the browser is

downloading it from a Web server. (Lomax P., 2000)

2.7.4 JavaScript

JavaScript is a programming language that allows scripting of events,
objects and actions to create Internet applications. It is developed by
Netscape and it is the first Web scripting. It is syntactically identical to Java,
which is based on C++, but it’s an interpreted language as compare to Java,

which is a compiled language.( McFarlane N. et al., 1999)

With JavaScript, new dynamic elements let developers go beyond the
simple click and wait. Users will not just read the pages but also interact
with them. Users can get quick responses the interaction does not need to

involve the server but can take place in their browser.
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2.75 PERL(V5)

Perl is a high-level programming language and derived from the C
programming language Perl's process, file, and text manipulation facilities
make it particularly well-suited for tasks involving quick prototyping,
system utilities, software tools, system management tasks, database access,
graphical programming, networking, and world wide web programming.
Perl is flexible and extensible to use on virtually any task, from one-line
file-processing tasks to large, elaborate systems. For many people, Perl
serves as a great replacement for shell scripting. For others, it serves as a
convenient, high-level replacement for most of what they'd program in low-
level languages like C or C++. But Perl has some drawbacks. Firstly, it
has somewhat of a reputation for being unreadable and this can leads to
difficulties in maintaining the problem. Secondly, as Perl does has any
formal support, it sometimes difficult to get any support when needed.
Lastly, there would be a penalty in the execution time of Perl Language as it

is a interpreted language.( Gundavaram S.& Briznieks G., 2000)
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2.8

Electronic Commerce Portal Development Tools

2.8.1 IBM WebSphere Commerce Suite, Pro Edition

The IBM WebSphere Commerce Suite is IBM's solution for e-business. The
IBM WebSphere Commerce Suite provides the framework and solutions for
catalog and storefront creation to merchandising, relationship marketing and
payment processing in a secure, scalable environment. With its advanced
search function, it enables quick access to products, items, and components.
Moreover, with the combination of knowledge engineering and parametric
search provides search and buying assistance for all types of customer and
needs. Parametric search can be customized at every, or any category or
subcategory level. Sales assistance is based on the expertise of a company's
sales and marketing expertise. Questions and answer selection determines

the next question until product determination is reached.(Ibm[A];Ibm[B],

15/08/2002).

The IBM WebSphere Commerce Suit enables customers to switch easily
switch from sales assistance to a parametric search. It also very flexible and
customizable to shopping/buyer groups, to industry, segment, or customer
needs. Built with IBM’s unique technology, it allows for the design of
additional search, sales advice, and product guidance methods. The IBM
WebSphere Commerce Suit is compatibles with Windows NT, IBM AIX
and Sun Solaris platform. But, because of its overall complicated design, it

requires to a lot of customization. (Ibm[A];Ibm[B], 15/08/2002).
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2.8.2 InterWorld Commerce Exchange V3.1

InterWorld Commerce Exchange is a procuct by InterWorld Corporation. It
is a family of software products designed to enable manufacturers,
distributors, and retailers to compete in the digital economy. The products
are grouped into tools for business management and development,
applications based on best practices, and adapters for integrating Commerce
Exchange with legacy and enterprise business systems. The Process
Application Server is the engine that drives the software, while Web Broker
handles traffic volume. The three major applications driven by the Process
Application Server are Product Merchandising, Order Management, and
Account Management. Each application provides a set of best practices
from which customers can choose to personalize their version of Commerce

Exchange. It can be used with Informix, Microsoft SQL, Oracle, Sybase

database.

The strengths of the Interworld Commerce Exchange are its Role-Based
Station Tools and allow implementation without customized programming.
Role-Based Station Tools allow managers to control their portion of the
enterprise online infrastructure without reliance on program code. Business
Station, Dev Station, Control Station, and Design Station allow individuals
across an organization to collaborate in the development and management of
their online business. The latter, customers of Commerce Exchange can
launch e-commerce sites without adding any custom programming to the

underlying InterWorld technology. This decreases the time it takes to get to
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market with a Web channel. The InterWorld Commerce Exchange is
compatibles with Digital UNIX, Sun Solaris, and Microsoft Windows NT

platform.

2.8.3 Microsoft Commerce Server 2000

As its name implied, Commerce Server 2000 is a scalable e-commerce
platform that provides ready-to-use features for developing, deploying, and
upgrading effective e-commerce applications for the Web developed by
Microsoft Corporation. This extensible platform enables customers,
Independent Software Vendors (ISVs), and Internet Service Providers
(ISPs) to build solutions that scale with business needs and integrate with
existing systems and data. The strengths of Commerce Server is its highly
scalable user information management that supports millions of users. Users
can be grouped into specific groupings so that administrator could
effectively target groups of customers. It also has a sophisticated and
extensible content scoring framework for managing complex content

selection decisions. (One, 15/08/2002)

Commerce Server 2000 provides flexible campaign management, fully-
integrated with the Targeting, Data Mining and Analytics Systems, enables
business managers to create, analyze and manage personalized and targeted
discounts, direct marketing, and advertising campaigns. It is built-in fast and
scalable service to enable personalized, targeted direct marketing, tracking

and reporting The Expression Builder empowers business managers to
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easily create explicit business rules to target content (ads, information,
discounts, direct mail) to specific users Integrated and powerful search
capabilities make product information easy to find, enhancing user
experience Business Desk provides managers with remote access to their
business at any time and from any location securely via the Web. In short
with its built-in capabilities, the developers could easily build an e-

commerce site a short time and less error prone.(One, 15/08/2002 ).

2.8.4 Microsoft Visual Interdev 6

Microsoft Visual InterDev, formerly Microsoft's Internet Studio product, is
the company's Web application development product for building data-
driven, Internet-based business applications. The latest version, 6.0, is
offered as a standalone product and as part of the Visual Studio suite. Visual
Interdev is based on a distributed architecture and, thus, typical Visual
Interdev projects reside on Web servers while the actual development takes

place on a developer's workstation or PC.

The strengths of Visual Interdev is the Enhanced Integrated Development
Environment (IDE) for rapid Application Development (RAD)
Development . The enhanced IDE gives users a high level of control over
the development interface. The WYSIWYG Page Editing feature allows
users to design/edit a Web application using WYSIWYG views and to see

displays of the formatting and content of the HTML source code.(

Amundsen M.& Crouch R. L., 1999)
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IntelliSense script writing tools analyze both client- and server-side objects
and can help developers become familiar with ASP, DHTML, and Internet
Explorer 4.0 object models. Syntax Tips offers coding suggestions for
Visual Basic, Scripting Edition, and JScript users. Debugging facilities now
include a toolbar to start/continue/stop execution, set breakpoints, and attach

to remote server processes. Breakpoints can be set for both client- and

server-side script.

The interface also provides a view of all documents on the browser and
server, Watch, Local, and Auto windows for inspecting and manipulating
variables; an Immediate window for typing in Visual Basic or JScript

expressions; and a display of the running threads and Call Stack.

Microsoft's Universal Data Access initiatives are prevalent in Visua Interdev
6.0. Support for three core technologies-OLE DB, ODBC, and ADO--
provide developers a means of accessing disparate database systems for use
in the development of dynamic Web applications. It also supports Team-
Oriented and Enterprise-Level Application Development.( Amundsen M.&
Crouch R. L., 1999). With the addition of a Local Working Mode allows
individual developers working on a development team to isolate themselves
and some of their work from the project without losing the ability to build,

test, and debug via VI's features and functions.

-44 -



2.8.5 Microsoft FrontPage 2000

Microsoft FrontPage 2000 is designed to be an all-purpose web site
authoring package. It provides a variety of features and is geared for
beginning to intermediate users. FrontPage provides several interesting
features. The Themes (which have been increased to 67) are an especially
helpful feature, allowing novices and nondesigners to focus on content
rather than on design, and simplifying the process of creating sites with a
consistent appearance. FrontPage also includes strong site management
features, including the capability to visualize a Web site through multiple

views and edit the site via drag and drop.

FrontPage provides strong site management features that are also easy to
use, especially since FrontPage Editor and FrontPage Explorer, formerly
separate modules, are now integrated. FrontPage can automatically verify,
edit, or repair hyperlinks, and broken links can be easily discerned. The
product automatically renames pages and reconstructs applicable links when
pages are rearranged; users need only drag and drop page icons between

folders or tree branches to relocate site content.( Randall N.& Jones D. ,

1999)
Site publishing is also easy and allows developers to upload anything from

an entire site to one or more individual pages. There are also features for

managing sites in a team development environment. Furthermore, the
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program now includes 13 new management reports that quickly summarize

a site's status.

The main disadvantage is an obvious reliance on Microsoft technology.
Features such as DHTML, Visual Basic Scripts, ActiveX Controls, and
Channel Definition Format work only with Microsoft products. But in light
of America Online's purchase of Netscape and the alliance with Sun

Microsystems, this issue may decrease in importance.
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2.9 Database

A database is a collection of data that is organized so that its contents can easily be
accessed, managed, and updated. All data and information about TranSys such as
delivery orders detail needed to be store. Hence a database will be necessary to

keep all information. This section will discuss the different types of database and its

important.
2.9.1 Oracle 9i Database

Oracle 9i Database is the latest database product from Oracle Corporation. It
provides transparent application scalability by sharing cluster-wide caches
for coordinated data access. It also includes business intelligence
capabilities. With is open framework, programmatic access, centralized
management, and multi-channel delivery of Internet services can be
provided to users. A key feature of the database is the facility to recover

from disaster situations.( Greenwald R. et al., 2001)

Besides that, Oracle 9i database is designed with integrated manageability
that creates a complete business view of all components powering e-
business processing. As any other database software in the market, Oracle 9i
provides multiple layers of security to prevent any unauthorized access to
the database. Oracle 9i is compatible with UNIX and Windows NT. But, the

cost of the Oracle software is more expensive compared to other database

software.
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2.9.2 Microsoft SQL Server 2000

Microsoft SQL Server 2000 is an enterprise-level database and is the latest
version of Microsoft SQL 7. It is enhanced with Extensible Markup
Language (XML) support that enables data return in XML and also enables
XML be used to insert, update, and delete values in the database. SQL :
Server 2000 supports enhancements to distributed partitioned views that
allow users to partition tables horizontally across multiple servers.( Vieira

R., 2000). Its full-text search includes change tracking and image filtering.

In the security point of view, SQL Server 2000 uses Kerberos to support
mutual authentication between the client and the server, as well as the
ability to pass the security credentials of a client between computers, so that
work on a remote server can proceed using the credentials of the

impersonated client.( Vieira R., 2000).

Moreover, SQL Server 2000 introduces a new, more easily understood
model for specifying backup and restores options. In term of scalability, it

Scales up to 32 CPUs and 64 GB RAM.

2.9.3 Microsoft Access 2000

Microsoft Access 2000 is a relational database application that allows

desktop users to create and manipulate megabytes of data, with SOMB being

-48 -



the average size database. Multi-user access to the same database is
accomplished via file-server architecture, rather than a client/server

architecture.

Microsoft Access 2000 provides organizations with the tools for finding and
managing data by focusing on three key areas. First, Access 2000 simplifies
the skill set needed to create simple, useful databases for desktop users.
Second, Access 2000 adds Data Access Pages, which are HTML pages that
let users interact with data over the Web from any location and maintain live
links to a database. Finally, Access 2000, through its support of OLE DB,
can act as a front end to high-end database engines such as Microsoft SQL
Server, making Access 2000 databases more scalable as business needs
grow. But Both the Jet and Microsoft Database Engines available with
Access 2000 support only 2GB per database, which means it only supports

only individual, workgroup or small company.( Jennings R., 1999).
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2.10 Summary

This chapter discussed the study about the areas that need to be covered in order to
develop the system. These areas included logistics management and transportation.
This ensures that the readers have better understanding about the basic concept.
Besides that, this chapter also reviewed on the related existing system. The author
studied the strength and weakness of the system in order to develop a powerful and
suitable system after discovered some of the constraints and limitations of the
existing system. Finally, this chapter also discussed the development tools that
needed to develop the system. Each development tool is compared among several

different kinds of tools that have similar characteristics to help the author choose

the right tool to develop the system.
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Chapter 3 Methodology

3.1 Methodology

In order to develop the TranSys on time and within effort, an effective development
method has to be chosen. Methodology is a classically thought of as the set of
activities that analysts, designers and users carry out to develop and implement a
system. A suitable methodology helps the author to develop the system on time and
increases the quality or usefulness of the system .( Pfleeger, S. L., 2000;
Sommerville 1., 2001). The Waterfall Model with prototyping is chosen as the

development methodology for the TranSys.

3.1.1 Waterfall Model With Prototyping

The Waterfall Model with prototyping consists of eight major stages. These stages
overlap and feed information into each other. The model is not a simple linear
model but involves a sequence iteration of the development activities. Design
prototyping helps developers assess alternative design strategies and decide which
is best for a particular system.

Reason of choosing Waterfall Model with Prototyping:

» It is widely used, easily understood and implemented in a
system development process.

> It supports good process visibility as each activity produces
some kind of deliverable. These deliverables may prove to be

useful when the system evolves in the future.
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» It enforces disciplined approach to develop a system as
documents prepared after each stage will have to be checked
and approved.

» It enables maintenance to be carried out at each stage due to
its interactive nature. Changes can be done during any of the
stages by returning to the previous stages. The iteration
process may be carried out as many times as needed and this
produces a fine system of high quality that meets user’s

requirements.
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3.1.2 Stages of Waterfall Model With Prototyping

» Requirements Analysis

» System Design

¥ ¥ WY ¥ YNy

Coding

Prototyping

Program Design

System Testing

Acceptance Testing

Unit and Integration Testing

Operation and Maintenance

There are nine stages of waterfall model with prototyping. The nine stages are:

Requirements

2

Analysis

System Design

v v

Prototyping

2

mgs— System Testing

Acceptance

Testing

= Unit & Integration

Testing : %

2

=

Operation &
Maintenance

Figure 3.1

Waterfall Model With Prototyping
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3.1.2.1 Requirements Analysis

In this stage, study and research of the TranSys have to be carried
out to understand the issues concerning the system and the nature of
the system. The main objective of this stage is to establish the

system’s services, constraints and goals. In this stage project

requirement, needs, and constraints have to be identified.

3.1.2.2 System Design

The process of transforming the problem into a solution which then

incorporated into the system.

3.1.23 Program Design

The process of transforming the system design into a programmable

structure such decomposing the system into several modules and

transforms it into algorithm.

3.1.24 Coding

During this stage, the program design is realized as a set of programs

codes.

3.1.2.5 Prototyping
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The process of continuous developing a quick and rough version of a
desired or parts of that system. This stage is important in order to
develop a suitable user interface that meets the user requirements

especially for the catalogs part.

3.1.2.6 Unit and Integration Testing

During this stage, each program unit or modules are tested
independently. Then several modules are combined and tested to

ensure integration compatibility.

3.1.2.7 System Testing and Integration

All the modules are combined to form the whole system and then it

is tested in its actual or similar environment when the system is

implemented.

3.1.2.8 Acceptance Testing
During this stage, the actual user is given the opportunity to use the

system. The purpose is to enable the users to determine if the system

really meets their needs and expectations.
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3.1.2.9 Operation and Maintenance

The system is ready to be implemented. This includes training of
users to use the system, system maintenance and enhancement to
meet new requirements. Maintenance on the system includes fixing

bugs that are discovered. Maintenance is crucial to ensure that the

system remains useful.

- 56 -



3.2 Summary
This chapter discussed the methodology used to develop the TranSys, which is the

waterfall model with prototyping. It is very important in having the right

methodological approach, as it will affect whether the aims and objectives could be

achieved successfully.
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Chapter 4 System Analysis

4.1 System Analysis

System analysis is the process of gathering and interpreting facts, diagnosing
problems and using the information to recommend improvement of the system. In
order to get an overview of the system requirement, an extensive analysis is needed.
The purposes of system analysis are to ascertain the functional and non-functional
requirement of the TranSys. It also helps to determine the programming language,

databases and hardware needs for this TranSys.

4.1.1 Information Gathering Approach

The information gathering is one of the phases of the system analysis. It was
carried out in order to gather relevant information to determine the
requirement of the system. Following is the approach used to define the

system requirements of the TranSys:

4.1.1.1 Reading Printed Material

The author gathers relevant information about the TranSys by
reading books, journal, thesis and magazines. The author gathered
the information about the similar existing system, method of
developing the system, programming language and web application
technology through reading. Book of reference will be list in

reference.
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4.1.1.2 Observation

The author has an additional perspective about the TranSys through
the observation of the real environment of existing system. In
additional, the author understands the user’s need by observed the

user response.

4.1.1.3 Surfing Internet

Internet surfing is an efficient way of gathered the updated and
useful information. A lot of website that provides useful and
expertise which needed in the system. Websites that are visited are

listed in reference.

4.1.1.4 Informal Interview

Informal interview with similar existing system users and developer
have been carried out to know the system requirement. This will help
to understand the need of the existing system from user view.
Besides, informal interview with developer of the similar existing
system help the author to choose suitable and effective tool for

developing the TranSys.
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4.2 Requirements Analysis And Specifications

Requirement can be defined as a condition or capability needed by a user to solve a
problem or achieve an objective; a condition or a capability that must be met or
processed by a system...to satisfy a contract, standard, specification or formally
imposed document. Requirements analysis is a set of techniques to identify or

extract system problems and solution requirements from the user community.

There are two ways to describe the requirements, which are functional requirement
and non-functional requirement. The next section describes the functional

requirements and non-functional requirements for the proposed system.

4.2.1 Functional Requirement

Functional requirement describes an interaction between the system and its
environment. Furthermore, functional requirement described how the
system should behave. Functional requirement are system expected by the

user . The functional requirements for the TranSys are shown as below.

4.2.1.1 TranSys

4.2.1.1.1 Login Module
System will allow the authorized administrator to login to the

system. User verification will be based on user identification

and password.
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4.2.1.1.2 Scheduling
System will allow computerize in scheduling drivers to

transfer items to destination.

4.2.1.1.3 Cost Analysis
This module allow management to keep acknowledge with
costs involved in the journey. This include in calculating the

fuel consumption for each.

4.2.1.14 Delivery
Goods that are ready to be delivered will be computerizing
documented with delivery order and invoice. Before this

drivers need to approve for each delivery from office staff.

4.2.1.1.5 Warehousing
This module shows updating goods in warehouse and keep
track for the outgoing and incoming items. This module are

handle by office workers.
4.2.1.1.6 Pay Role

The system allows automating calculation of wages pay for

drivers due to their workdays.
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4.2.1.1.8 Exit and reenter
This module will ensure that the administrator or users that
had exit cannot access the system already unless they login

again.

4.2.2 Non-Functional Requirement

Non-functional requirements are the constraints under which a system must
operate and the standards which must be met by the developed system

(Pfleeger, S. L, 2000)

Following is the non-functional requirement of the TranSys:

4.2.2.1 Ease-to-use

Ease-to-use is important especially for new users because it will help
them to use the function provided easily. The system has to be
developed with the following features in order to be user-
friendliness. The features are:

» Attractive, simple and ease-used interface design.

» Systematic standard Window Graphical User Interface

(GUI).
» Field description for every window component.
» Module browser to allow users to shift among the system

modules.
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4.2.2.2 Reliability and Accuracy

The system is required to be reliable, as to produce results and
information, which is required precision and accuracy by the user.
This feature is important for this TranSys in order to ensure that the

delivery process meet the exact requirements of the customers.

4223 Availability

The system should be developed in a way that it is available to be
accessed at anytime and anywhere. This feature is important for
online system because the purpose of the TranSys is to provide

convenient way for the administrators.

4.2.2.4 Efficiency

It is one of the important of the system, where it should provide a
good response time for user request. The TranSys will provide real-
time communication. Hence the system should not delay any user

request.

4.2.2.5 Expandability

The system is needs to be developed in a way that capable to expand

its module and functionality in the coming future.
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4.3 Consideration on System Development Tools

A review on several selected system development tools have been carried out in
previous chapter, Chapter 2, to discover and study the offered features and
capabilities. After the considerations have been carried, the most suitable with the
high capabilities tools are chosen in order to develop an efficient system. This

section will discuss the features of the tools that had chosen.

4.3.1 Platform

Window 2000 Server was chosen as the platform due to several advantages
that are distinct when compared to other operating systems. Below are the

reasons why it has been chosen over the other operating system.

» Dominant Position
Windows currently enjoys a dominant position as the preferred network
operating system by most corporations. In the consumer market,

Microsoft’s Windows enjoys a penetration rate of almost 90% of the

overall market.
» User Friendly Environment

Windows 2000 Server support multitasking and it is also extremely user-

friendly. Furthermore, the user interface of Windows 2000 Server is
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very similar to Windows 95 or Windows 98. Therefore, users have no

difficulty in adapting to Windows 2000 Server.

Developments Tools
Various development tools have been created for Windows users. Some

of these have helped to speed up the software development process.

Skilled Professional

Microsoft boasts of extensive resources of skilled professional as its
produce are widely used. However, UNIX does not have as many skilled
development and support professionals. This will inherently increase the
cost of developing and maintaining the system as the shortage of

professional leads to competition.

Windows 2000 Server also supports for innovative web publishing features,

customize tools and new wizard technologies makes it the best platform

available to publish information over the Internet especially in this proposed

system.

4.3.2 Programming Language

The considerations in choosing a programming language, Microsoft Visual

Basic 6.0 will be appropriate because this system was intend to develop in a

rapid pace.
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4.3.3 Data Access Technology
Data Access method use for the development of the TranSys will be
ActiveX Data Objects. Since it is scoring almost as Universal Data Access,

it provides more efficiency and stability for each transaction in the TranSys.

4.3.4 Report Generator

After taken into consideration, the TranSys will use Visual Basic Data
Report as its report generator. The reason to choose this are :
e Provide more controls to the report design

e Suitable to use with Microsoft Visual Basic 6.0

4.3.5 Database Server

Microsoft Access 2000 had been chosen as the database server that used to
develop the back-ends of the TranSys. This database ship with Microsoft

Office 2000 and provide cheaper licensing compare to Microsoft SQL

Server 2000.
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4.4 System Requirement

4.4.1 Development Requirement

4.4.1.1 Hardware Requirement

The specifications of the hardware that use to develop the

TranSys are listed at Table 4.1.

Table 4.1 Hardware specifications for the development requirement

Minimum Requirements

Computer/Processor

Pentium IT 166 MHz or higher Pentium-compatible CPU

Memory 128 megabytes (MB) of RAM recommended minimum

Hard Disk 2 GB hard disk with a minimum of 1.0 GB free space.
(Additional free hard disk space is required if you are
installing over a network.)

CPU Support Windows 2000 Server supports up to four CPUs on one

machine

Input Devices

Mouse, keyboard, scanner

Output Devices

Printer

Video Monitor

EGA, VGA or compatible display

-86F -




4.4.2 Runtime Requirement
4.4.2.1 Server Hardware Requirement
The recommended hardware requirements for the server are

listed at Table 4.2.

Table 4.2 Hardware specifications for the server hardware requirement

Minimum Requirements

Computer/Processor | Pentium II 266 MHz or higher Pentium-compatible CPU

Memory 128 megabytes (MB) of RAM recommended

Hard Disk 2 GB hard disk with a minimum of 1.0 GB free space.
(Additional free hard disk space is required if you are

installing over a network.)

CPU Support Windows 2000 Server supports up to four CPUs on one
machine

Input Devices Mouse, keyboard

Output Devices Printer

Video Monitor EGA, VGA or compatible display

Internet Connection | At least ISDN line

B8 «



4.4.2.2 Server Software Requirement

The recommended software requirements for server are listed

at Table 4.3.
Table 4.3 Software specifications for the server software requirement
Platform Microsoft 2000 Server
Web Server Microsoft Internet Information Server 5.0
Report Generator Visual Basic Data Report
Database Server Access 2000

4.4.2.3 Client Hardware Requirement
The recommended hardware requirements for the client are

listed at Table 4.4.

Table 4.4 Hardware specifications for the client hardware requirements

Minimum Requirements

Computer/Processor Intel Pentium 100 MHZ or greater and other

compatible X86 processors like AMD

Memory 128 megabytes (MB) of RAM recommended
minimum [64 MB minimum supported; 4 gigabytes

(GB) maximum]
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Hard Disk 2 GB hard disk with a minimum of 1.0 GB free
space. (Additional free hard disk space is required if

you are installing over a network.)

CPU Support Windows 2000 Server supports up to four CPUs on
one machine

Input Devices Mouse, keyboard

Video Monitor EGA, VGA or compatible display

Modem/Internet Connection | A minimum 28.8kbps modem is required

4.4.2.4 Client Software Requirement
The recommended software requirements for client are listed

at Table 4.5.

Table 4.5 Software specifications for the client software requirement

Platform Microsoft 2000 Professional
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4.5 Summary

This chapter discussed the functional requirements and non-functional requirements
in the Requirements Analysis and Specifications section. The author needs to study
all these requirements and translate it into system characteristics during the system
design in order to meet the exact requirements of the users. System development

tools that had chosen also discussed in this chapter. These tools are discussed based

on their suitability to develop the system.

Finally, the last section in this chapter discussed about the development and runtime

requirements for the TranSys.
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Chapter 5 System Design

Design phase is the stage of system development where the requirements for the

system are translated into the system characteristics to meet the user requirement

and satisfaction.

5.1 System Architecture

The TranSys is designed to leverages the traditional client / server architecture. It is

using the 2-tier client / server systems where the first tier is the client and the

second tier is the database server.

For the client side, client is equipped with designed application to view the
information displayed on the screen, receive data or information from the server.
The application logic is buried within the database on the server. Users are running
the GUI on the client. It sends file system calls or SQL commands over a network
to the server. The server processes the request and returns the results. Figure 5.1

shows the architecture of the 2-tier client / server application.
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>
SQL, File Server K__,/ ¢
Graphical User Database
Interface (Client) Server

Figure 5.1 A 2-tier Client/Server Application Architecture

5.2 Program Design

Author has imposed program design as a process to transfer the system
requirements to system functions. The TranSys is designed based on the Unified
Modeling Language (the UML), which provide a high level view for ease to

understand the system.

The TranSys can be further defined into several sub modules, which are:
» Login
» Scheduling
» Cost Anaysis
» Delivery

» Warehousing
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» Pay Role

5.2.1 The UML

The UML is a general-purpose visual modeling language that is used to specify,
visualize, construct and document the artifacts of a software system. The UML
includes semantic concepts, notation and guidelines. It has static, dynamic,
environmental and organizational parts. It is intended to be supported by interactive
specification does not define a standard process but is intended to be useful with an

iterative development process.

The UML captures information about the static structure and dynamic behavior of a
system. A system is modeled as a collection of discrete objects that interact to
perform work that ultimately benefits an outside user. The static structure defines
the kinds of objects important to a system and to its implementation, as well as the
relationships among the objects. The dynamic behavior defines the history of
objects over time and the communications among objects to accomplish goals.
Modeling a system from several separate but related viewpoint permits it to be

understood for different purposes (Rumbaugh J. et al., 1999).

Representation Symbol

Actor X
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User Interface Icon i,_©

Controller Icon

Entity Icon

O

Figure 5.2  Components of the UML
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This section shows all the UML state diagram and dynamic diagram

modules in the TranSys.

5.2.1.1 The TranSys Use Case Diagram

for the

Driver

Cost Analysis

~“Scheduling

o

Warehousing

‘Logout

\PayRole

Accounting

Delivery

Y o
<<9W§; ; Mvd .
Clear
Check
TranSys

Figure 5.3 The TranSys Use Case Diagram

-76 -



5.2.1.2 The TranSys: Schedule Sequence Diagram

Figure 5.4 The TranSys: Schedule Sequence Diagram
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5.2.1.3 The TranSys: Login Sequence Diagram

£ 2 £ T ) &—</—"\ i ~\)
Management: Driver : <Actor i< - Logi :
. = = A> \ Clerk ,mm> r Login User Tbl
. | | | |
| login() | | check |
3 ‘ s e PRI ST [ i e s S e e > i e >._l
| |
< I f : T
| | |
5 | logjn() 1 check ;
| | <
l . | el
| < | :
| r.!. login() ] :
| » R ol L WA
l
| | | L ¢, R |
| | iJ I |
| | | | |
| l | | |
I l | i |
I \ l l |
| | l | |
| | | | |

Figure 5.5 The TranSys: Login Sequence Diagram
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5.2.1.4 The TranSys: Cost Analysis Sequence Diagram

o, ;k{"/ /) ,/ i ’
: Management :anglﬁis‘ truck - g’n"‘!‘![
| request() >! | |
| |
’| |
i - s | >:J,
: analysis() T‘!
PN -
result I [
| |
| |
l | i
| ! | l
I | | |
l | [ |

Figure 5.6 The TranSys: Cost Analysis Sequence Diagram
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5.2.1.5 The TranSys: Logout Sequence Diagram

L iy e g
""" 2 83 e )
%en_aﬂs.msm;_ ML Clerk: <Ag3> or : logout :
| | | |
} S ! 5| cneck
| | AR
l |
| l
L] l log%ut() Jr check
IT - --|~------— —>r e
| | &
| . | =
| < |
: J’ logout() T
| | g G check
| |
| | N
I i J |
l | l |
| l | l
| | | |
f l | |
| I | I
| | | |

Figure 5.7 The TranSys: Logout Sequence Diagram
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53 Database Design

BaSically, databases are always the nuclear of most information system for most of the
SYstem being implemented. Almost every request in the TranSys is require a database to

SUpport its activities.

For the TranSys, relational model is chosen since it enables data stored in a way that
Minimizes duplicated data and eliminates certain types of processing errors that can occur
“hen data are stored in other ways. Every table in the system is stored in rows and
Columns form. However, not all relations are equally desirable. For some relations,
chan8ing the data can have undesirable consequences, called modification anomalies. As
4 Tesult, normalization, which can eliminate the anomalies, is considered and emphasized

duﬁng database design. The TranSys consist of 14 tables, which are:
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icrosoft Access - [transys Datal

Ho £ Yow et Toos Window teb

¥

BH SRy imRY| B

Create table in Design view

§EL]
T | @] Create table by using wizard
uuﬁerhnes‘ Eﬂ Create table by entering data
ACC_PAY
St il ATTENDANCES
Reparts CHARGES
i DELIVERIES
e [‘f“;”fms
Maddes - § EMPLOYEES
| | B mwvoICES
B Iv_TMP
B 1mems
SCHEDULES
B SYS_USERS
11 B TRUCKS
Bl WAGES
TP e 2

Figure 5.8 List of database tables
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This section list down some of the database structure for the TranSys.

P2 Microsoft Access - [ACC_PAY : Table]
B Be g ow peert oo ynhwgpb o ',
JE~;E SR imes 9|9 ifs%ci_'-» TNDa- D]
;»En Text

__|PaY_DATE Date/Time

__IPAY_DESC Text
L_|PAY_amMT Currency

P Field Properties

Size S50
 Input Mask
| Defaut Value 4 & field name can beupto6s

 Validation ' | characters long, including spaces.
i «m::: || PressFifor hélpmﬁeldnames.

Indexed
: ““tﬂdsCmprem

EESE

s

\_méwm F6 = Switch panes. F1 = Help. :

Figure 5 .9 Acc_Pay Table
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ﬂlcrosoft Access - [ATTENDANCES : Table]
B Bl Edk Yow Insert Tods Window beb
, é-'m@zu jdme o] y vigma» @~ =k |

Text
Date/Time
Number
Text
Date/Time
DatefTime

__Field Properties

MMV*B o ,' Aﬁeidnanecanbeupto&*f ﬁ
| Validation Rule : - dwaracterslong, including spaces.
| Validation Text | PressFt for helponﬁa!dnames

] :mitad .

1 Zero Length
- Indexed

EEEF

_Desion view. 76 = Switch panes. Fi = Hel.

Figme 5.10 Attendances Table
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Microsoft Access - [CHARGES : Table] :
f%&ﬁammzmbwmb ey
m- ;n r By v ;,; 3*::'3?{'@15%\.’.% a0,
ﬁaldume. [ DataType I e e
Number 1-10kg below 2-20kg below 3-40kg below 4-100kg below S-above f""

12

Field Propetties

o @ w0

 Default Value . Afmfdname canbe-up et
- Validation Rule | characters long, including spaces.
- Validation Text : Press Fl Eor helban ﬁeld names '{ :

J

3

g
§EEF

Design view, 76 = Switch panes. F1 = Help. . b s

~—————

Figure 5.11 Charges Table
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| 2 Microsoft Access - [DELIVERIES : Table]

,B»mmw;oubw”

~ New Values Increment

ﬁtbmd - oy Duplicates ' Aﬁeldnamecm' ip
» = ? ?)_ : - | characters!ong, lnchdingspao:es
PressFlforfmlumﬂeBnames s

_Design view. F6 = Swich panes. Fi = Help. = = N

i

Figure 5.12 Deliveries Table
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T2 Microsoft Access - [DELIVERIES : Table]

Af»
s o |

Long Integer
Increment

Yes (No Dugplicates)

N ———

| Afednamcconbesptoss
| | cheracters long, including spaces.
| PressFlforhelponfieldnames.

_ Design view, F6 = Switch panes. FI1=Help. o

—~——

Figure 5.13 Department table
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icrosoft Access - [DO_TMP : Table]
Edt gm~mw¢1u# Window Help
ar naﬁ»m;ﬁ

- Indexed Yes (No Duplicates) i aﬁeldnamecmbet.ptom:hafacters '
= : lmg, mtbd‘ﬁgspaces PressPanrheb

‘onﬁeldnames et
Figure 5.14 DO_tmp table
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2 Microsoft Access - [EMPLOYEES : Table]

! ﬂtﬁ& &w-mumzuasmﬂm g¢~

Long Integer
Increment
Yes (No Duplicates) 4 field name can be up to 64 characters
: : : > Iong, mduding spaces. Press FI for heb
~ onfield names
R e e e e ¢ R e
&iﬁew F6 = Switch panes. F1 = Help. e 15 | NUM | i e

Figure 515 Employees Table
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d Microsoft Access - [INVOICES : Table]

EQE*MMIWW ndn

INV_TRACHG Currency TraspotCherges 00000
INV_CHG Currency
INV_TOTAL Currency
DOR_ID Text
—
= 4 =
Lonqlntéqer
Increment
No AFeIdnamocmbeuptuﬁ#tharactas
1| long; ncludi\gspaces‘ PressFl for haip
e V:mﬁddnames‘ = ;
\@m F = Switch panes. F1 = Help. o B T L e

Figure 5.16 Invoices Table
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Microsoft Access - [INY_TMP : Table]

@ao Edt Vow st Took Window Hob li-ls»j

Field Properties

S50
B Fe{d name can | be up to 64 characters
Iong, n:iudng spaces. PressF1 for Mb
on field rames.
No = : o
- No -
No -
No =
s vion Fo=swichpanes. Fi=Fob, Eeeel na

Figure 5.17 INV_TMP Table
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J Microsoft Access - [ITEMS :
Em Ede View Insert Tooks Window ﬂeb

}E';B§@t v

+ Field Name : .M
e & AutoNumber
| |TT™_DES Text
Ll1TmM_wer Number
__{ITM_WID Number
L {ITM_LEN Number
L_|ITM_CHKIN Yes{No
${IT™M_CHKOUT Yes{No
__|{TTM_INDATE Date/Time
__|ITM_OUTDATE Date/Time
__{ITM_REM Text
__|ITM_COE Text
L {ITM_COE_ADD1 Text
L_{ITM_COE_ADD2 Text
L_{ITM_COE_ADD3 Text
__|ITM_COE_TEL1 Text
__{ITM_HAWB Text
__|ITM_MAWB Text
L {TTM_FLINO Text :J
e ~ Field Properties - .
General ] Lookup |
Field Size Long Integer
- New Values Increment
~ Format
Caption
M No
e ———
E
\ H f

'-L

Figure 5.18 Items Table
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) '*'hcrosoft Access [SEHEDUI.ES Tablel

| Field Size Long Integer
| New Values Increment

Desionview. Fo=switch ||

Figure 5.19 Schedules Table
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Long Integer v
~Increment
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Figure 520 SYS Users Table
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| 2 Microsoft Access - [TRUCKS : Table]

B e Eot vow Dot loihs il 1k

3 ] f
B-@3ah asaae: [0

__|TCK_PLNO Text

| |TCk_MoDE Text

| |Tck_vEAR Number
${TCK_CaT Text

|| TCK_MAX Number
L |t pis Number

| TCK_FUELC Number

L |TCK_LEN Number

L {TCK_WID Number

L | TCK_HGT MNumber

__|EMp_ID Number
. Field Properties ‘
 General | Looiap | A

 Field Size Long Integer

- New Values Increment o a0

Caption , | | Afield name can be
s : | | upto b4 characters
. Ilﬁexe.:i Yes (No Duplicates)  }! long, including
. b =paces. PressFl
~ for help on field
names.

;Eﬁﬁ@m.%-aﬁmmnmrq-m$; 0 1 Ne

Figllre 5.21 Trucks Table
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| ¥ Microsoft

Access - [WAGES : Table]
}E o e uew hoet ﬂm o

és%l:. %»]Q

WAG_MONTH
WAG_YEAR
WAG_AMT
WAG_PAYDT
PAY_ID

TIrrIrenTh ““"'

g

Input Mask

~ Caption

~ Default value
- Validation Rule
~ Validation Text

“Ow Zero Length
- Indexed -
f;‘ &ioodecmossbn

50

No
No
No

Text
Text
Number
Number
Currency
Date/Time
Text

- A field name can be
up to 64 characters
long, including
. spaces, PressFl

far help on field
names,

——

e meesadpaes Fleren. o T T

A

Figure 522 Wages Table

-96 -



34 Interface Design

System Interface design plays an important role in system development. Interactive and
Casy to use interfaces enable users to interact with component more efficiently. These

Simple and yet easy-to-navigate interfaces help users to solve their problems when they

browse through the system.

Basically, the interfaces for the TranSys are presented in the form of application

interface. Screen designs are performed in a standard layout to generate a better and ease-

to-use interface.

The following are some of the preliminary interface design for the TranSys.

S TranSys - Main Menu

=104 x] |

Schedule

..................

Figure 5.23  The TranSys — Main Menu
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W TranSys - Main Menu

g UserMName:  [Calvin Chung

Password: o

Cancel

=10} xi

~——

Figure 5.24 Login Module
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3.5 Summary

This chapter discussed the system architecture that needed to develop the TranSys.
Furthermore, it also discussed the program design, database design and the interface
design. This helps the author to translate all the user requirements into system

characteristics that meet the exact user requirements.
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System Implementation

6.1 Introduction

System implementation is the process of setting up the system in the actual

environment to provide actual service. The strategy used to implement the

system is a straightforward deployment.

6.2 Deployment

The deployment of this Transys System is ease and simply. Search to the
folder containing setup.exe file. Double click the file and follow the
instruction. If nothing goes wrong, a successful message will prompt. Then
all you need to do is to map your database. If your database is on the
network, then search to the folder on the network and the right click it. A pop
up menu will show. Select mapping and pick L: drive. Make sure that the
folder on the network was shared earlier. If the database on local machine,

then type the following to run it in command.

Subst I: <location or path of the folder consist the database>

6.3 Training

For each new system, training must be carrying out in order to explain to and

train the user about the functions provided by the system and the correct way
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to use it. As the potential user of this system are not IT-savvy (staff of a non
IT company), user training must be done properly to ensure that the user
understand how to handler and use this system. Therefore, a comprehensive
user manual that contains guidance and instruction to the system will be

prepared for this purpose in the end of this dissertation.

6.4 Summary

This chapter describes the processes and techniques of transfers the system
design into workable modules and programming codes, setting up the system

in the same environment where it will be used.

Development strategy, development platform configuration and development

techniques are the three most important aspects in the system development

phase.

This chapter also discusses the system implementation to set up the system in

the actual environment to provide actual service. The strategy used to

implement the system is a straightforward deployment.
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Chapter 7 System Testing

7.1 Introduction

Testing is a process that tests the half or full-developed system to make sure it can
fulfill the objective requirement. Since Transys System is developed using Model

Waterfall with Prototyping, so testing is carries out along the development process.

The main objectives of the testing process are stated as bellow:

» To reveal different types of error with a minimum amount of time and

efforts.

» To checks that the system performs its functions as specified in the

requirement.

» To assure the customers that the system they requested is the system that was

built for them.

» To allow users to exercise system functions and document additional

problems that result from being at the actual site.

The testing process of the Transys System includes testing the interfaces between

subsystems, the correctness of the output, and the usefulness and understandability

of system documentation and output.

The system has undergone 4 stages of testing which are:
1. Unit Testing
2. Integration Testing
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3. System Testing

4. User Testing

7.2 Unit Testing

In unit testing, the most basic units of the system — the individual modules are
tested. A module is tested independent of other modules. The main objective of unit

testing is to ensure program accuracy, data integrity, usability and efficiency at the

module level.

The steps involved in unit testing of this Transys System are listed as bellow:

1. First, examine the program coding by reading through it, trying to spot

algorithm, data and syntax faults.

2. Then, compare the code with the specifications and design to make sure that

all relevant cases had been considered.

3. After finished the coding of that module, view the web page through the

browser and eliminate remaining syntax faults or errors if exist.

4. Finally, develop the test cases to show that the input is properly converted to

the desired output.
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The test cases, which will be built, are used to test some important aspects of the
system such as the interface, local data structure, output of the program, boundary

conditions and also the error handling paths.

Conclusion of Unit Testing

Unit testing has been done during the coding and development phase. It is a
continuous process, which must be carried along this phase to ensure that the output

and the logic and process flow of that unit or module can satisfy the user

requirement.

After carried out the unit testing, a lot of logic errors, data structure faults, input

validation and unexpected output have been found. These errors and faults need to

be solve before proceed to the integration testing process.

As the conclusion, some modification has been carried out in order to fix these
errors and upgrade the functionality of this system. Therefore, a lot of new control
functions had been inserted into the program in order to control the input and output

value of the program, for example the display function that will prompt a message to

inform user that no information is found.
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7.3 Integration Testing

The integration testing process will be carried out after the unit testing process has
been done. When the individual modules are working correctly and meet the system
objective during the unit testing, these modules then combined into a working
system. While several independent modules combined into a single system, it will
cause some unpredicted and unexpected errors that related to the integration of these
modules. So, integration testing is a systematic approach for constructing the

application while conducting tests to uncover errors associated with interfacing of

different components or modules.

The development of the Transys System is divided into modules and then all the
modules are integrated as one main system. Therefore the bottom up approach is the
most suitable integration testing method. Each component or module at the lowest
level of the system hierarchy is tested individual first. Then, the next components to
be tested are those that call the previously tested ones. This approach is followed

repeatedly until all components or modules are included in the testing.

After finished the integration test, those errors and faults discovered should be

corrected as soon as possible in development in order to proceed to the system-

testing phase.
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7.4 System Testing

After all the modules are completed, the entire system must now be validated. This
validation is done by carry out the system testing process. Testing the whole system
is very different from unit and integration testing. When doing the system testing
process, the major different compare to unit and integration testing is that we need to

work with the entire environment of the system such as the hardware, software,

databases and computer systems.

There are several types of system testing that can be used to test a software system.

But only two types of system testing are used for this system:

7.4.1 Function testing

Function testing focus on the functionality of the system that based on the

system functional requirements. It checks whether the system provides the

necessary function to do a particular task, which it supposes to do.

7.4.2 Performance testing

This testing is carrying out after the function testing process. When the system
performs the function required by the requirements, the testing process then turn
to test the way in which those functions are performed. Thus, the performance
testing addresses the non-functional requirements. The purpose of this testing is
to test the run time performance of this software within the context of an

integrated system. It involves both hardware and software instruments.
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7.5 User Testing

Although all testing discussed earlier have been performed, another important
testing will be user testing. End user will be the user that will be using our system.
So, user testing is important to get a view of our system and any comment from

them is useful to enhance our system based on their requirement.

For this project, the author has invited several users to perform the user testing. The

users are one of the programmers that involved in the development of warehousing

system and a few non-IT savvy users.

After perform this user testing, a lot of useful information has been gained. This
information is very useful and helpful when performing the system upgrade process

and bugs checking process. Bellow is a summary of some comments given by the

user during the user testing.

The interface design is not enough attractive, it will cause the user feel bored

‘7

when using the system. Some colorful but formal picture and icon can be
inserted into the system to make the interface look more nicely.

The reporting module only provides some common reports, more details

report about warehouse system is not provided.

The system must have a help file, which can guide the user when using this

system. So, it can reduce the mistake or error cause by unskillful user.

» All the necessary tasks and functions that need to be done during the fulfill

orders process are included.
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» The system is easy to use and understand.

After study these comments by those users, some comments have been

considered during the upgrade process and modification has been performed to

eliminate or reduce those weaknesses.
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7.6

Summary

Testing is a very important process that can ensure the accuracy and precise

of the developed system. Errors that are discovered during the testing can be

eliminated before distribute it to the users.

This chapter discusses the four types of testing techniques that the author

used for the testing process which are unit testing, integration testing, system

testing and user testing.
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8.0 SYSTEM EVALUATION

8.1 SYSTEM EVALUATION

8.1.1 Obstacle Faced

As usual, problems always occur during system development and it has been no
exception in this project. Throughout this project, many problems have kept
unfolding one after another as development work progressed due to many reasons.

1. During Analysis Phase

Determining Scope of the system

Since there was no prior experience in developing a system, it was hard to
determine to which extent to define the scope of the system so that it can be
completed within the given time frame. However, this was overcame by analyzing
and studying all of the capabilities that Visual Basic and ADO technology can do
before determining the scope of the system.

2. During Design Phase

Time Constraint

During the design phase, there was not enough time to study and produce the

best solution of design in first semester. This was due to inexperience and

insufficient knowledge of designing a system. The best way to learn is to read as

many approaches used in previous year students’ thesis documentation.

3. During Implementation Phase

Problems on Installation
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There were a lot of problems on installing and configuring Windows 2000,
Access 2000, Development Tools and other tools before starting coding. The needed
software and tools were successfully installed only after a few times of
reinstallation. From the experience, it is essential to know the sequence of product
installations. This is to ensure smooth execution without system errors. This vital

information about installation sequence is not provided in a user-friendly way to

guide user.
4. During Testing Phases

Unanticipated appearance of result in different workstation

The appearance of different on workstation during the testing phase, such as
Win9x, Win2000 and WinXp. The main cause of these problems was the ADO
version refers by the Transys System was 2.6 that release after Win2000. So in order
to run on Win9x workstation, DCOM98 was require. Win2000 will require update

of MDAC (Microsoft Data Access Component), which can be downloading from

Microsoft web page for free.

8.1.2 System Strength

Although this system does not have powerful features to some extent, but it
still has some strength of its own when compared to some existing system.

e Database maintenance and utilities.

Users are able to do housekeeping for database maintenance. They can
create, add, update and delete the association information. Besides that, they

can also keep track on the records and view the reports. Further more, the

user can backup and restore the database.
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e User interface.

This system is featured with an attractive and easy to use graphical interface.
Most of the operation can be done by click and point operations. There are
only a few input actions required during the user’s interaction. Thus, users

will spend most of their time using the system without much input effort.

¢ Transparent.

System 1is transparent, as users do not need to know where the database
resides, how the system is structured, etc. For example, users do not need to
know how to retrieve from and insert records in to the database.

¢ Relatively fast response in document retrieval from server.

Each web page is designed to be lightweight. These pages loaded in a
reasonable amount of time to ensure users need not wait too long to view the
pages. Heavy graphics is avoided.

¢ Error messaging.

This is a reliable system as it caters for almost any possible errors

encountered. System will generate appropriate feedback to user when an
error occurs. For example, a password validation failure or user login ID
failure is handle by the system and a user-friendly message will then be

generate to inform the user that he or she input the wrong password or user

login ID.
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8.1.3 System Limitations

Despite some of the system strengths mentioned previously, there are
limitations, which cannot be researched and developed due to time constraint and the
lack of resource.

Those limitations are:

e Password is not encrypted and this result in high vulnerability of

password.

e Due to the private and confidential issue, the format of the medical

records cannot be confirmed. Thus, the medical records are present in

table form format.

8.1.4 Future Enhancement

This system provides you with a functional framework from which to evolve.

Here are some future enhancement’s suggestions.

Encryption and decryption of password. Password should be encrypted
before store in database and decrypted during password retrieval process.

Error log report format. System should be able to generate standard

delivery and invoice report for user.
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8.2 Summary

This chapter highlights some of the problems faced throughout the project and also
the solutions that have been taken to solve it. Besides that, this chapter also includes
the evaluation of the system to identify its strengths and limitations. As suggestion

to further improvement of this system, the possibility to enhance the system is also

explored.
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APPENDIX - USER MANUAL

Hardware Requirements

The recommended hardware configuration requirement for accessing

Transys System are as:
a. Pentium II 233 MHz and above or AMD K6-2300 MHz (3D now) and

above.
b. 64 RAM (Random Access Memory) and above.
c. 15 inch Color SVGA (Super Video Graphics Array) Monitor (with resolution

set to 800X600).

d. Standard Keyboard and Mouse.
e. A 14.4 KBPS (Kilo Bits Per Second) modem or Internet connection.

f. 100 MB Free Hard disk space and above.

Software Requirement

Transys requires the following software as its running platforms:

a. Microsoft Windows 98 or Window 2000
b. Microsoft Access 2000

Installation
Search for a setup.exe file and double click it. Follow the instruction. Make

sure that if your system is using Windows 98 platform, you need to install
DCOM9S, else if Windows 2000, you need to get mdac2.6 and above from

Microsoft.com. The next steps is to map your database to L: drive.

Beginning
From the start up menu, you should able to find Transys program. Click it

and a login window will appear.
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UserName: ||

Password: }

oc | Cancel |

Type in the user name and password to gain access to the system. If you
forget your password or haven’t have one, find your system administrator. If you

provide a valid user name and password you will enter to the main menu.

2= TranSys -

Flle Schedule Warehouse Cost Analyst E:av Master

From here, you may add items arrived via Warehouse menu and deliver it later using

Schedule menu.
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x, DEle‘E_R\f DRDER PI}FHEW- B
o zem|x .
o
TRANSYS TRANSPORTATION :
INFORMATION SYSTEM .
io. 47 Jalan PJS 11/9, Bandar Sunway, - f*
46150 Petaling Jaya, Selangor. '
Tel: 03-7344293 Fax: 03-7341178
Consignee Name: Chung Chee Chuan DO No. DOR123 .
Address: 3 Jalan 54 Date: 21072003 ; ?
Kepong Baru _—
52100 Kuala Lumpur
Telephone: 012-62744997
Delivery ltems Detail
Description: Baggage
Lenght (cm) 40 Weight (kg) 3
Width (cm) 40
Remark: Testing remark
H A MNod - ',i
Pages: W41 »l < ] ]

The Cost Analyst and Pay Role menu are only available for users with priority of 2

or lower. While the Master menu is only for administrator privilege or priority 1
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Skyway Ex

press (M) Sdn. Bhd.

No. 47, Jalan PJS 11/9, Bandar Sunway,

46150 Petaling Jaya, Selangor.
Fax:03-7341178

Tel:03-7344293

“

RY. MS. CHUNG LAI KHENG/MR. THOMAS
13, JALAN BUNGUR, KEPONG BAHRU

52100 KUALA LUMPUR
TEL: 012-6991023

INVOICE0207/102
Job No: 123078

Date:  24/07/2002
o 123078

FLIGHT No.: MH 0007/22

- 232-7115 7973 HAWB No.:

i wr, 22-0KGS TO/FROM : MANIFEST No.: .
Rreonsranes-  EXCESS BAGGAGE
8 PERSONAL EFFECTS (MS. CHUNG LAI KHENG)

DETAILS OF CHARGES AMOUNT

B——
Break Bulk Charges 50.00
Terminal Charges 20.00
Airport Transfer Fees 50.00
E'D-_I- K4 Charges 32.50
QUSTOMS DOCUMENTATION 20.00
QUSTOM FORMALITIES & EXAMINATION 30.00
HANDLING CHARGES 50.00

¢ 5% Service Tax © 5.00
E.D.I. K1 Charges 2230
OT : TWO HUNDRED NINETY ONLY.
¥
\ E &O.E. TOTAL 290.00
[AWB For Skyway Express (M) Sdn. Bhd.
'\WB

STOM Forms

”fIL BE CHARGED ON OVERDUE ACCOUNT AT 1'% PER MONTH
- CHEQUES SHOULD INCLUDE BANK COMMISSION.

A

Authorised Signature




A | K\

EXCESS . EXCESS
BAGGAGE INTERNATIONAL
COMPANY MOVERS
SECURITY DECLARATION BY SENDER OF ;Y::z;:‘;y S
UNACCOMPANIED BAGGAGE Fhiccopy. | =it
GNEE NAME : L& Kfena ciung REFNO: Biiicio
VATION ADDRESS DESTINATION : Kuathk gumpua INTL AiRPeRT, SePANG - MALAYS
WL WTNATIONAL mepee]  ( KLiR) DOOR TO AIRPORT (v/ DOOR TO DOOR ( )
lér CONTACT ADDRESS (If different)
fax i3 JALAN  BunGul
KePona  BAHRU
9F YOUR ARRIVAL AT DEST. ks 5D KuftA  WmMPuR
0: HOME M ALAYSI &
WORK TEL. NO: HOME 00603 - 62+4499F [coies k2 2ottty
FAX WORK ccheik - o 01
_ EMAIL EMAIL
tem PACKING LIST  |item
Clothes 11 5
Tows Tues, 12
boees | Aues 13
A TRMNee_ 14
Piuan e 15
16
17
18
19
\'F 20

TANT : Please read carefully
SS undertaken subject to Standard Conditions of Excess Baggage Plc, Please see reverse.
®quire clearance before goods can be forwarded.

88 to arriv tination Port or Airport only will EXCLUDE Du ustoms Clearance, Airline Fees, Local Delivery and
mmmmﬁgg& All Australian and New Zealand prices exclude
'® and Agricultural fees.

* has been offered to me and It has been my decision to accept or decline.

s Uninsured are carried at the OWNERS RISK and all unpaid invoices will incur premium storage charges.

Ve the right to dispose of goods if storage or invoice charges have not been settled within 3 months.

'™ that we have read and understood the following conditions with regards to the shipment of my/our effects.

o . Ll Date : e

ANT : Piease read carefully - " Delete where appropriate
0ds were personally packed by me and have been in my constant possession since packing.
%0ds have been added to the consignment by any other person, nor are any goods being carried on behalf of

ther person. '
® declared all ELECTRICAL ITEMS on the packing list. ' .
Nsignment contains personal effects only and NO goods of hazardous nature, nor any explosive, corrosive, or

™S of any description. i i
® read and understood the Conditions of Carriage and the list of a hazardous goods displayed on the premises

®/have not witnessed the security screening and sealing of my baggage. e N
Ware that any false statement may render me liable to prosecution under the terms of the Aviation and maritime
'ty Act 1990.

Y decl i tion is true and correct.
&are that the above informa

TNO: ... AT229%6 oo TODAY'S DATE ..o TIO%rernsensssssasrssens
ATE OF ISSUE "“W*w"‘f’“'izd) ...................................................
UTY: . MEAYSR e, SIGNATURE: ... 2t sessssesssssssss s sassssasssssssas

A onrie are rarriod chiact to the Company's Terms and Conditions available on request



RAWB No.
{

i 715 7973> MHQ’UD:%!;&JC{(,

CAN Mo, THAWB Mo

Hon Stat B111076

1:.Shipper (Name, Address, A/C No.|

(CESS BAGGAGE PLC
HANHAH CLOSE

abley, §W10 0UX

L: +44 (0)20 8324 209

HOUSE AlR WAYB”_L Air Consignment Note)

EXCESS BAGGAGE PIC
{4 HANNAH CLOSE
Venbley, NV10 00X

v

168 (Name, Acdress, A/C No.)

i Lai Khenq Chung
} Jalan Bunqur

‘ong Bahru 52100 Kvala Lumpur

Uaysia
‘ T LA countng intgrmation

Name ang City

EXCESS BAGGAGE PIC

A Hannah Close, Vembley, N¥10 OUX
TEL: +44 {0)20 8324 2000
giss Code 99-9 1414/000 1

FAX: +44 (0)20 8324 2094
Tel: +44 {0)20 8324 2000

Vavoill are cnginals ang nave tha same .o

Security Declaration/Packing
list attached to dirvay bill

SHIPHERT X-RAYED

Agents Ref: 517572

Nepand requested Routing

nd Booking Ref: P3306030

Aouting and Casunation

FW"learner

| | | l 1 |

‘1 .
ﬂa Taenflr’isiuna:.w

}im:f/u

~ugnvCate Amount of insurm

| INSURANCE - if Shipper requests insurarce
| conditions indicate amount to 08 iNsursc " 3ures 7 30X
| Amount of Insuranca.

M Yeld for 21 hrs prior to shipment s:t.c No restricted ar dangerous 1teas
== [NPORTANT PLEASE INFORM CONSIGHEE IMMEDIATELY OF ARRIVAL ==

N

MI Gross 9| |Rate Ciass e | i Total F Nature and Quantty of Goocs
| 1 | i | |
Weu;ht ‘bf | ~RMMOdity // Zharge l (incl. Dimensions or Volume)
| lem No 2 | ’
! ] I 1| 1 1
| i |
22X| | | 122 Kg | .44 75.75 | PERSONAL EFFECTS ~
(Not Restricted)
- Dimensions cas:
. o e
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|
{113 cc/Kg
|
|
1 ] | { ;
e
i
| |
i |
B ' S N LIE. asiam
Nopa Vewght Chargs Ciner crares . o\ongvengc“’m‘g' nd
o.p Pel an 00 perdagancs
p, Pengurus nCHNCIN
A Sepand
\ — —_— — —
| | it is agreed *hat the Joods herein are accepted supject o issuer's conditions of contract. f the carrage invoives
| an ultimate destination or stop in a country other than the country of departure, the Warsaw Convention may be |
! | applicable and Convention governs and in most cases limits the liability of carriers in respect of 'oss of, damage
| or delay to cargo. Agreed stopping places (other than the place of departure or destination) detailed under
{ | ‘Routing" herein and/or those places shown in the timetables of any carriers performing carriage hereunder as {
; | scheduled stopping places for the route. ‘
| Shipper certifies that the particulars on the face hereof are correct |
| |
: | signature of Snioper or is Agent EXCESS BAGGAGE PIC 1
!
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' 1
- 1575 | | |
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J
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|
|

Executed on (Cate) at (Place) Signature

al 2 (for Conéignee)

All business whatsoever is carried out subject to the Company's Conditions of Trading set out overleaf. If the
carriage involves an ultimate destination or stop in a country other than the country of departure, the Warsaw
Convention may be applicabie and the Convention dgoverns and in most cases limits the liability of carriers in
respect of loss of damage or delay to cargo. Agreed stopping places are those places (other than the places of
departure or destination) detailed under "Routing” herein and/or those places shown in the timetables of any
carriers performing carriage hereunder as scheduled stopping places for the route.
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3. Keterangan Barang (Dokumen berkenaan hemdaklah dikemukakan)
Description of Goods (Relevant documents must be submittesl) -

b} o ma
I 28R EFPECTS

SONAL

Tarif Kastam Malaysia /

Malaysiun Customs Tariff

34. No. Kod / Code No.

35. Unit/ Unit

\

1i

rv/\n -.

"*1
<3

RAL

L11

PERGC T8

3400.90 400

[F

00.00

.00
43.07

30.97

el T

50.97 X,

G3P:

k=
LY
1329

i
|
|
|

~
il

Kuantiti mengikut U
Vo,

36. Kod Negeri |37
Asal Tant Kastam / Qry.

Country of

Origin Code

on Customs Tartff Unit

i Nila

Value

MYR

Duti Import / Import Duty

Cukai-cukai Lain Kena Dibayvar

Other Taxes Puvable

hased
38. Sat Unnt
Per Unit

39. Jumiah / Toral

40. Kadar / Rate

42, Jenis
Tipe

41. Amaun/Amount

MYR

43. Kadar 44, Amaun/Amount
Rate MYR

L |58
—

P4

y

,/-\

ama / Name

UBRAMARIAN A/L RAJ00

JUMLAH/TOTAL

35

5.07

46

0.00

47

9.01

UNTUK K

UNAAN RASMI/ FOR OFFICIAL USE

53. Jumlah Duti / Cukai Kena Dibayar
Total Duss £ Tux Paxable MYR

U Uy

0. Kad Pengenalan / Pasport } [.C. / Passport No.

p40§060B55R1 [

af / Sratus

T L

¢
N

s

/07/2002

o
mn ikrar ini hcnurﬁ' n lengk
rtify that this declaratiof j§ true and cdqmplete

S

kap

walan Kastam
Customs

B.P PENOLONG PENGAR
P.PENGURUSAN 70N P
KLIA SEPANG..........

Pegawai Kastam Yang Hak
Denner ONfficer of Customs

54. Bayaran-bayaran Lain
l r Charges

MYR

35. Jumlah Amaun Kena Dibayar
Total Amount Payable

7.00

56. No. Resit Manuskrip (jika berkenaan)
Manuscript Receipt No. (if applicable)

AH KANAN KASTAK
RDAGANGAN BEBAS

Tarikh / Date

/rk




Skyway Express (M) Sdn. Bhd.

Head Office

(KLIA)

Airport Office :

Tel: 56344293 (4 lines)

: No. 47, Jalan PJS 11/9, Bandar Sunway, 46150 Petaling Jaya.

Fax: 603-56341178 Email: skyex@tm.net.my
F1-16, Klas Forwarders Building, Kuala Lumpur International Airport
Souther Support Zone, 64000 KLIA, Sepang, Selangor, Malaysia.

Tel: 03-87788378 Fax: 03-87788384

DELIVERY ORDER
S CHUNG LAI KBENG / MR THOMAS

3, JLN BUNGUR, KEPONG B3AHRU

2100 KUALA LUMPUR.

ZL: 012-6991023

EXCESS BAGGAGE (UK)

LNo. MHO007/22

oo No 23078

Date: 24.7.2002

AWB/B.L. No.: QTY WT DESCRIPTION OF GOODS
~71157973

11076) 1 CTN 22.0KG PERSONAL EFFECTS.

livered by : Goods Receivegd/by :

Received iff good order & condition

(Chop & Sign) gf
name: 7 (an Way Swy
veno:  3J€Ref T

TIME & DATE : 24‘.}/9?-






