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Abstract

The Budget Advisor software is a stand-alone application for use on
personal computers to manage one's own family finances. The management
aspect that it covers is helping the user to set up the financial targets they would
like to achieve in life, estimating on how to go about in realizing it and track the
daily spendings so that the user would stick to it. All of the information collected
from the process above will be compiled and summarized so that the user can
view it through easy to understand reports and graphs. In line with this, advices
will also be generated to help the user along the way of better financial
management.

The Waterfall Model with Prototyping approach was chosen as the
project development methodology because thie strengths of both the Waterfall
Model and prototyping can be combined in a single project and reduces the risks
involved. The development tool is that of the Rapid Application Development
(RAD) type which is Microsoft Visual Basic 6.0 backed by Microsoft Access as
the database management system. The Budget Advisor will be developed to
sport a hybrid Windows/\Web interface that is easy to navigate through, just like a
web browser.

The report you are reading here is the final report submitted for the
Budget Advisor project, developed during the course of “Projek llmiah Tahap
Akhir I” and “Projek limiah Tahap Akhir II. It shall give an introduction about the
project, accompanied together with a literature review on materials rescarched
and also cover the methodology used, system analysis, system design, the
process | went about in system implementation and testing, the evaluation, final

conclusion and finally the user manual for the Budget Advisor.
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Chapter 1 Introduction

1.1 Project Definition

The aspect of financial management in our everyday lives rarely has
been touched upon and most people normally would take it for granted when it
comes to managing their money. This negligence will result in a great loss for
themselves. A good financial management plan would help in assuring financial
security for the individual, in which it would help a person to spend money more
wisely and improve one’s day-to-day finances. In the long run, this would help
contribute to financial freedom and promise a better future for the individual. Be it
the person is looking towards achieving a certain financial goal (buying a house,
going for a vacation), saving it for the children’s education or just aiming to
secure a good life after retirement, financial management is the key [15].

This is where a personal financial management software comes in. The
core application developed in this project, which is named as the Budget Advisor
is a standalone (1 tier) personal financial management desktop application aimed
at families who want to set certain financial goals in life, manage their finances
with ease, track their spendings and achieve financial security. In short, it keeps
their financial matters in check at all times. The software is tailored against the
“Buku Perancangan Dan Penyata Kewangan Keluarga 2002" produced by Bank
Negara Malaysia. The Budget Advisor hopes to provide the following features:-

e Present the user with a User Records page that helps to set up the
user's personal details, financial goals, estimation of spending and
allocation of expenses — in short, creating a personalized financial record
which will be updated upon.

e Allows the user to enter information regarding their daily free spending
transactions via the Daily Free Spending Input page and keep the

records in a secured database.
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e  Generates a financial statement and various financial reports (in the form
of a pie chart, line graphs and supplementary reports) for the financial
goals planning, money inflow and outflow, the free spending allocations
and also a track of the daily free spending; all intended for the user's
viewing and lets the user to make comparisons based on classification.
On top that, the documents viewed can also be printed on paper is the
user wishes to.

e Categorizes the spending of the user according to the relevant common

types of spending.
1.2 Project Motivation

“Kempen Galakan Menabung” is a campaign launched by the
government of Malaysia to promote the habit of saving among its citizens.
Together with this initiative, several books were published by Bank Negara
Malaysia and distributed to the public in the aim to help them manage their
personal finances. One of them is the previously mentioned “Buku Perancangan
Dan Penyata Kewangan Keluarga 2002" which is targeted for the typical
Malaysian family who wishes to better manage their finances.

The motivation for this project comes from the inclination of seeing the
printed format of the book be translated into an easy to use application software.
From my research, | have found that the easy to grasp step-by-step guidelines,
financial tips and management techniques that were presented in the book woul¢
be best applied in a computer application which can be enhanced to include
extra features such as automatic report tabulation, secure record safekeeping
and attractive interactive graphical user interface.

An added factor that motivates the development of this project is the
proliferation of computer use among Malaysians at the time being. Nowadays
computers have become so much a part of life for almost everyone in which they

use it daily to get through with their everyday lives. Furthermore, the Malaysian

3
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government is aiming to place at least one PC in every household; schemes
such as Odasaja and EPF withdrawals to buy computers illustrate this.
Therefore, | find it wise that such a software which mirrors the features found in
the book be built for the general public to use on their desktop PCs.

Lastly, at the time of this writing, there has not been any personal
financial management software that was built to fit with the Malaysian financial
system and if there were some already, most of them are custom built for the use
of companies and therefore have not been made known for commercial use. This
further motivates the need for one to be built according to the financial
environment that the general Malaysians are well familiar with. Items relating to
the situation in this country such as the Employees Provident Fund (EPF) and

‘zakat’ payment for the Muslims will hope to be included.
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1.3 Project Objectives

The main objective of building the Budget Advisor system is to produce a
comprehensive yet easy to use program that can be utilized by a typical
Malaysian family interested in managing their finances. The program would allow
associated transactions to be committed against the family’s records, be updated
from time to time and store them accordingly. From here, the gathered
information will be used to generate various types of reports which will be broken
down by category and would then let the user to make timely and accurate
decisions. Additionally, the creation of the program also aims to:-

e use and apply the basic fundamentals in managing one’s personal
finance and free the user from the hassle of managing it.
achieve the aforementioned objective through the use of a simple, user-
friendly system and attract the first time user’s attention immediately

through guided assistance that would help the user to right away track
his/her finances.

study and investigate current techniques and skills that have not been

made commercial and feature them in a formative and concise

application software.

continuously contribute to the user’s financial interests by providing
timely tips and advice.

provide a professional financial management tool to cater to all types of
users (from beginners to experts), mainly those residing in Malaysia and
conforms to the financial situation in this country.

reduce the clutter of space and perhaps time that it takes when dealing
with paper documents.

maintain the records of transactions performed by the user and calculate

the forecasts of effects that may result in the future.
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1.4

1.4.1

Project Scope And Limitations

Project Scope

The Budget Advisor application is a stand-alone application which

covers the personal financial management of individuals with families in

Malaysia. The potential users would then be these people who wishes to utilize a

software application to manage their financial well being. This project will cover

the following areas:-

1.4.2

Customizes a distinguishable family record that collects information
regarding the family’s financial behaviour through an easy to follow
wizard assistant.

Allows transactions to be carried out at any time.

Presents the user with summary reports and graphs in the form of
spreadsheets, pie charts or line graphs.

Provides appropriate advice to assist the user in making the right

decisions.

Project Limitations

Nonetheless, just like anything else in this world, this project also has

some limitations, which are:-

It does not provide synchronization of information through the web as it
is meant for use on stand alone (1 tier) PCs only. Therefore, it disallows
the user from updating the family’'s records using a web browser from
virtually any place that has web connectivity.

The above limitation also makes it impossible for the user to
automatically receive up-to-date and valuable tips in the field of personal

financial management directly from the web.
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° Reduced portability as it is meant for use on Windows-based PCs and
therefore shies away from other different operating system platforms

such as MacOS, Linux etc..
1.5 Target Audience

The target audience for this application is any person who is a member
in a family, who wishes to track their family’s expenses and budgeting through an
easy to use software. This does not exclude even the youngest family member
(for instance a 12 year old son) from using it. as it is developed to be as user-
friendly as possible. In spite of this, | expect that the head of the family to be
using it most of the time and manage the application. The target audience would
also be the Malaysian citizen, as the Budget Advisor is tailored for use according
to the financial situation in Malaysia. This feature differentiates it from other
softwares (analyzed in Chapter 2 Literature Review) currently sold in the market,

whose target audiences are mainly Americans.

6
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1.6

financial

Project Expected Outcome

The expected outcome from this project will be a stand-alone personal

management desktop application that boasts the following

characteristics:-

User Friendly The user can instantly achieve his/her objective with the
help of a trouble-free setup and call up for assistance in the form of the
‘Financial Wizard' feature.

Well Documented The user will be able to access the help guide and
navigate or search through the contents for explanation on matters
unclear to him/her.

Navigation The interface will be designed to include navigation buttons
(back, forward & home) as those available in most internet browsers and
are familiar to the regular user for increased navigation capabilities.
Attractive The interface will be designed to suit a professional look
intended for home use and at the same time be attractive.

Integrity The application will keep safe all of the user’s transactions and
records that will be updated upon plus track all the transactions entered
by the user.

Low Use Of Resources The application does not hog most of the
system resources when it is in use ensuring added stability to the
program. Plus, with this intent it is also hoped that it can be run on most
computers with the minimum of requirements.

Effective Presentation Presents the user with reports and graphs on
various categories with the objective that presentation is handled in the
most effective manner as possible.

Familiarization To use a standard interface look across all of the pages
the user navigates.

Helpful And Relevant Advice To generate timely messages in aid for

the user to make the best decisions.
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§ 7 Project Development Methodology

The waterfall model with prototyping is chosen as the development
methodology for this project. This development life cycle consists of five phases,
namely requirements analysis, design, coding, testing and documentation. The
development life cycle for the Budget Advisor application is shown in Figure 1.1
below.

Through this methodology, the project initially enters the requirements
analysis phase. Being the most important phase of all, the requirements of the
software are analyzed and specified to ensure that they fulfill the needs of the
user's requirements specifications. A requirement is a feature of the system or a
description of something that the system is capable of doing in order to fulfill the
system’s purpose [21].

Next on is the design phase where the user's requirements are
translated into a working solution; a design that will satisfy the user’s needs. In
this phase, the overall architecture of the software is devised and documented,;
this includes identifying the major components, what they are supposed to
achieve and establishing the interfaces among the components. The coding
phase is next where the design that was developed are implemented into a
written program in the form of source codes that will be processed by the
computer.

Once the program components have been coded, the project enters the
testing phase in which we try to focus in finding faults in the program. Before
releasing the software for use by the user, this phase is required to ensure that
the software does what the requirements describe. Finally, the project enters the
documentation phase where various forms of documents are prepared at each
development phase to guide users in understanding the concepts and features

relating to the program.
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Validate
Requirements
Requirement o
Analysis
i
3 Verify
Design
- Design -
-
e Coding ‘
|
1
I Y
Prototyping > Testing

Figure 1.1 Project development methodology
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119

chapter

Thesis Report Layout

This report is mainly divided into four chapters. A brief synopsis of each
is as follows:-

Chapter 1 : Introduction

This chapter serves as an introduction to the entire project where a
clarification of the project's definition, motivation, objectives, scope,
limitations,  target audience, expected outcome, development
methodology and schedule is given.

Chapter 2 : Literature Review

Literature Review consists of a review of the literature research
undertaken which among others includes the definition of the application,
a brief on the basis of the application, studies on existing softwares and
also technologies that may be used to develop the application.

Chapter 3 : Methodology And System Analysis

This chapter further discusses the development methodology being
used, requirements (non-functional and functional) analysis, hardware
and software requirements plus considerations on the tools and
technologies to develop the system.

Chapter 4 : System Design

System Design documents the various designs in implementing the
system which among others includes the Data Flow Diagram (DFD),
Ertity-Relationship (ER) Diagram and an early look at the graphical user
interface (GUI).

Chapter 5 : System Implementation And Testing

Covers the steps carried out during implementing the system, along with
an explanation on the various levels of testing (unit testing, integration
testing and system testing)

Chapter 6 : System Evaluation And Conclusion
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Problems that were encountered during the development of the project
are highlighted here, along with listings of the system’s strengths and
limitations, and also suggested improvements on where the system

might benefit in future revisions.
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Chapter 2 Literature Review

2.1 The Importance of Literature Review

A literature review in a project is important as it places the project in the
context of others, which might resemble similar characteristics. It helps the
developer such as myself to understand some of the existing features offered by
a similar system.

“There is no use in reinventing the wheel that has already been
invented” as the saying goes. Hence, this chapter would attempt to focus on
learning the basis of the application (financial management), the basic features of
other systems and would then try to modify, enhance and obtain inspiration for
building a more powerful application in this project.

Development tools come with their advantages and disadvantages. This
literature review also helps in equipping the developer with some knowledge of
the strengths and limitations of several development tools. Therefore, it is hoped

that the developer can then choose the right tools to develop the software.

212 Finding

The research in conducting the literature review is done through the
following techniques:-

o  Reading — the gathering of information through reference material was
obtained from books in the UM library and from previous past year
“Projek limiah” documents from the FSKTM document room.

e Internet — current and up-to-date information regarding similar softwares
that were developed were obtained through the web. From here, | was
able to get differing reviews and opinions on the softwares | have chosen

to be analyzed.

13
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° Interviews — Interviews were conducted on a group of students and also
a number of application developers regarding their thoughts on personal
financial management softwares currently in the market today, and their

suggestions on how a local version of such software should be created.

2.3 Personal Finance Management Overview

Money is one of humanity’s oldest if not most reliable inventions. It
supports the human need to buy, save and spend. This section would attempt to

trace the subject of personal financial management as it is today.

2.3.1  General View

Personal finance management is not something that people usually
educate, but most people are in the need of being educated in this subject
matter. Financial intelligence is the mental process via which we solve our
financial problems [23]. This being said, there are many books on educating the
general public about personal finance. In the printed medium, we have
publications (books, magazines and articles) produced locally to educate the
local public; for instance Financial Freedom published by KL Mutual Unit Trusts
and the bestselling Millionaires Are From A Different Planet written by Azizi Ali to
name a few. They all offer sound advice and tips on managing money. The
internet also offers such resources with the added service of counseling for the
individual. One such example of the many available is the Money Management

International website (http://www.moneymanagement.org/).

Though most people are fine following their methods in managing
money, there are websites that cater to the need of individuals who would like to
adopt a manager to track and plan their finances through the web. Several of
them offer these services for free, though most of them charge a certain amount

of fee to process the transactions. Among these sites are
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‘ihatefinancialplanning.com’ (www.ihatefinancialplanning.com), Financial

Passages Online (http://www.financialpassages.com.au/) and Norwich Union

Personal Finance (http://www.norwichunion.com/). They all offer almost all of the

same features found on current personal financial management software
applications; the exception being that they require an internet browser in order to
access the websites and the user’s records are securely kept inside the website's

database.

2.3.2  The Future of Personal Finance Management

The trend in finance nowadays is towards a cashless society. The
twentieth century has seen a revolution in banking and the way in which we pay
for our goods and services [16]. With 'added conveniences introduced in the
world of money nowadays such as credit cards, automated teller machines,
electronic banking and online banking on the internet, managing finances has
never been so easier. The growth and improvements in application softwares
developed to manage personal finances has also come to reflect the pace of
financial technologies surrounding them in which we now see better integration to
come into being.

For instance, Microsoft Money 2002 lets its users to keep its Money file
up to date with online banking where they can automatically download account
transactions from the bank, and have them instantly recorded into the account
register, saving time and effort. Other features in MS Money 2002 that exploit the
use of internet are the bill payment services, synchronization of the Money file
with MSN Money on the web and a side window that becomes a Web companion
in giving instant access to accounts, investments, transactions and other key
information in the Money file.

Not to be outdone by its rival, Intuit Inc. has also come out with a
personal financial management software named Quicken 2002 Home &

Business which also offers numerous features integrated to the internet. The
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software simplifies money handling with the use of its One Step Update feature
where the user can download transactions and account information (such as
banking, credit card, brokerage or 401(k) balances and transactions) directly
from the bank, credit union, credit card company or brokerage. Other services
include paying bills, transferring money;, downloading stock quotes and viewing
selected Quicken data on Quicken.com.

It certainly looks like the future of personal financial management is
heading towards the web integration employed by both of the application
softwares mentioned above. There are several advantages from using such a
software. Firstly, it serves as a bank branch on the desktop where users can
communicate without having to go to the bank itself and at the same time keep
safe a copy of their own finances in addition to those kept at the banks. As more
and more financial institutions support the online access provided by these
softwares (about 1400 supporting Quicken, 600 supporting Microsoft Money), it
looks more likely that the many customers from different types of banks are going
to adopt the use of these type of softwares. Secondly, it adds privacy for the user
in which they can guarantee that their account information and passwords are
stored only on their own computer and not in the cyberspace like most “account
aggregator” websites that manage people’s finances. Thirdly, it makes for a good
portfolio management and goal-planning tools. With the user's accounts tied into
these features, updation can be done on the portfolio values and the progress

towards the financial goals in life can be checked regularly [2].
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2.3.3 Present Problem Relating to The Situation In Malaysia

In Malaysia, we have yet to witness any integration between a personal
financial management desktop application for use at home and the various
companies managing our finances. As a matter of fact, to this very day such a
software for the use of Malaysians have yet to exist. Although several companies

in Malaysia have embraced the internet and set up websites to better serve their

customers; such as the one by Maybank (www.maybank2u.com) launched on 9t

June 2000 and Arab Malaysian Banking Group (www.ambg.com.my) which both
offer online banking services, it is without saying that without the existence of a
personal financial management software to use on the desktop, it may be far
long before such an integration can be developed. Such an integration is
important and might prove beneficial to the customers of various finance
institutions in Malaysia, such as banking institutions, financial markets (i.e. the
Kuala Lumpur Stock Exchange (KLSE)) and non-bank financial intermediaries

(i.e. the Employee Provident Fund (EPF)).
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24 Studies on Existing Softwares

This section would take a look at the current batch of latest personal

financial management softwares that are available in the market today.

2.41 Analysis on Microsoft Money 2002

Software: Microsoft Money 2002
Manufacturer: Microsoft Corporation

;‘L'J My Money - Microsoft Maney

ok s 2
el Your Money Home page
M@gymm Choaose a viev: INovmel I » l Customize. .
Mutahir &riff's Money P"‘{"'“’ fgDo st ; Orioritles
Home Page 4 Pay i Managing day-to-day finances
8 Look into tax-deferred IRAS Organize your financial information

Track your net worth
4 s Invest for retirement

Onfiaservices Favorite Accounts A e

ol Wﬁiﬁ Account Ending Balance A et pbike

Customize this page Amanah Saham Bumiputra RM1,400.00 1 Reminders Ao
Burniputra Commerce Savings RM20.15  Access my Money data on the Web o
Go ko the fist of accounts

Bills & Deposits P

Financial Provider Bighlights A% Overdue .
Amertrade Datek ‘  08/04/2002 Gas Stations AM40,00
Cirst USK @ 08/04/2002 Tone Ma?azine -AMS.00
Experience the Titanium Visa(R) Card! e 15/0812002  Gas Stations -RM40.00
0% Intro APR™ Apply Now! 2;23"“,“~ Upcoming
Titanium Benefits, Gigantic Savings! 22/04/2002 Gas Stations -RM40,00
Crush your debt, with 0% Intro APR* Sign up For online bill pay services

Click here to apply for a 0% Intro APR™

*®
%

Money Setup Assistant Tasks

4] Microsoft PawerPoint , ., L i RN ‘ @@ 10:52 PM

Figure 2.1 Screenshot of Microsoft Money 2002
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Microsoft Money 2002 is one of the better personal finance software (if
not the best) available in the market today having gone through ten version
updates. The main business categories offered by the software include accounts
list (bank ng and brokerage accounts), portfolio management (which deals with
investments), bills and deposits (a listing of the items paid monthly) together with
a cashflow track of the user’s spending (dealing with the inflow and outflow of the
user's money). Microsoft Money is really an extensive program as it also offers
other categories optional for use by the user. These are the planners (lifetime,
budget, debt reduction and a purchase wizard), taxes (estimator, deduction finder
and manager) and shopping (which connects the user to the MSN eShop;

shopping items include products, banking and brokers). The pros and cons of

Microsoft Money 2002 is shown in Table 2.1 below.

el Cons i)

e Effective GUI Better-looking interface with | e  Annoying Advertisements The program
better navigation than most other personal is too overwhelmed with advertisements
financial assistants promoting Microsoft and very much

e Customization Allows better integrated with Microsoft's proprietary

customization of the home page (start
page) where the user most commonly will

browser (Internet Explorer)

use to manage and prioritize tasks when
first opening the program

e Excellent Videos Instructional videos are
very helpful in explaining most of the tasks
that might be unclear to the user, attractive

and familiarizes the user with the software

e Helpful Wizard Assistance The Money
Setup Assistant is very useful for the first
time beginners to help personalize a

Money file and the setup is a breeze and

user-friendly

Table 2.1 Pros and cons of Microsoft Money 2002
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o Web Integration Allows the user to

automatically download and upload
account transactions and information from

and to the internet

o Allows Data Synchronization Better

synchronization with the internet through

the MSN Money website

(http://moneycentral.msn.com/home.asp)

Table 2.1 Pros and cons of Microsoft Money 2002 (continued)

2.4.2

Software:
Manufacturer:

Analysis on Quicken 2002 Home & Business

Quicken 2002 Home & Business
Intuit Inc.

Quicken Servicas
Business Center
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loan accaunts in Guicken?

Figure 2.2 Screenshot of Quicken 2002 Home & Business
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Quicken 2002 Home & Business is a software package catering both to
the home and professional business user. The Quicken series of personal
finance software was the premier and leading product to offer such service
before other companies. Among the business categories offered are banking (to
manage the user’s bank accounts which ties with monthly bills and scheduled
transactions), investing (offering a mini portfolio and alerts), property and loan (to
deal with assets and liabilities for instance to buy a home or vehicle), tax
(organize and store important tax records, view a tax projection using the
provided tax calendar and find ways to reduce them) and planning (customizes
assumptions about the user, manage upcoming events and develop a budget

and savings target). The pros and cons of Quicken 2002 Home & Business is

shown in Table 2.2 below.

. Pros ¢

e Heavy System Requirements Utilizes

. rat Features And Tools

o The desktop Portfolio Tracker lets the most of the system resources on Windows
user to sort the portfolio data as 95/98/Me based PCs which often results
preferred in a system crash or a program lockup;

o The Capital Gains Estimator points out making it slightly less stable. [3]
the tax implications of any stock sale ° Weak Web Integration The user can only

o The Portfolio Analyzer dispenses monitor the information uploaded to the
advice and checks up on the user's internet. Therefore synchronization
investments, offers insight on some between transactions made online with
topics (including stock performance); in the desktop application is not possible [3]
short it chooses, tracks, and predicts e Complicated Setup The setup process is
trends in the user’s investments unnecessary complex

Table 2.2 Pros and cons of Quicken 2002 Home & Business
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oy i Pros sy

Offers Web Integration e Unavailable Further Assistance Does

o Allows the user’s portfolio to be not offer any wizards or instructions to
uploaded on the Quicken website guide the new user after the setup
(http://www.quicken.com) so that it can process is completed [3]
be viewed from any PC e Ineffective Graph Presentation Many

o Allows transactions to be downloaded types of graphs are unavailable or hidden
and synchronized from brokerages that the end result is that they are

e Integration Among Products Includes inoperable

advanced investing and links seamlessly t0 | ¢  ynhelpful Prompts Messages from

the TurboTax tax preparation software program are ambiguous and unclear i.e.

(another product from Intuit Inc.) [3] "Four messages were deleted” (Which

four? How does the user finds them?)

e Poor Customer Service Customer
service is costly, poor and unhelpful [3]

o Interfering Advertisements The program
generates advertisements on the screen
and pops up dialog boxes that tries to

push other products

Table 2.2 Pros and cons of Quicken 2002 Home & Business (continued)

)
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2.4.3 Analysis on Personal Financial Management

Software: Personal Financial Management
Manufacturer: Sofsource

Choosing Profeszional Financial Advisors
‘Your Personal & Financial Planning Portfolio

a Introduction ta Persanal Financial
Management Series

Figure 2.3 Screenshot of Personal Financial Management
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The third software analyzed here is categorized as being different from
the first two above as they are small in several areas including scope, the
developer it originates from and the range of features offered. The basic
business categories are net worth statement (the value of one’s financial position
after considering assets and liabilities owned), income and expense statement,
financial goals and objectives, budget and financial forecast. The program works
by collecting information from the user with the use of tabulated forms and the
user would receive the information back organized in tabulated reports. The
Personal Financial Management software is a program that does not really match
up to its name, in the sense that most of the managing task are left for the user to

perform. The pros and cons of Personal Financial Management is shown in

Table 2.3 below

Pros @ i Cons

Effective Glossary Help | have found that | ¢ Lengthy Explanaions Lengthy textual

the glossary is among one of the easiest explanations makes the software less

and effective to use. This is possible since appealing to users who want to use the

the word array is not that many software immediately without having to

e Simple To Use Software is simple to use read so much

and does not require any external o Ineffective Advice Presentation The tips

documentation on how to get started with given are hard to absorb as they require

too much reading and are presented in a
manner that is not friendly to the user

it

e Low System Requirements The

requirements to run the software is not o Hard To Understand Speech The audio

very demanding and can be run on most help (VOice OVEr) aSSistant’S voice is that

entry-level PCs that support Windows of an American accent, making it hard to

understand. This suggests that the
software is aimed for the American public

Table 2.3 Pros and cons of Personal Financial Management
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e Unhelpful Videos The provided video
presentations are dull and boring which
comprises of a person giving a lecture
about personal money for the average
length of 5 to 10 minutes

o Tedious Tasks The task of entering
financial information is repetitive and
tedious, uses of extensive forms which
extracts various unrelated information that
may not be used for managing the user's
personal finance

o Unattractive Interface The software’s
user interface is not that easy on the eyes
in that it employs dark colours and the use
of awkward objects in designing the look
of its surface

o Unavailable Wizard No wizard assistant

is present to guide the first time user at the

start of the program

Table 2.3 Pros and cons of Personal Financial Management (continued)
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2.4.4 Analysis on Financial Tools Deluxe

Software: Financial Tools Deluxe
Manufacturer: Vorton Technologies

W Principat ¢| N50.000.00 ; Paymenl Type:

] s ‘  Weekly
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08702 $1220.86 §120.87  $149,405.35 $6,114.00 $6,708.66
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g
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Figure 2.4 Screenshot of Financial Tools Deluxe
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Financial Tools Deluxe is similar in category to the Personal Financial
Management software above in that it was developed by a small company, does
not offer web integration and the features are not as extensive as one might find
in the first two softwares analyzed above (2.5.1 and 2.5.2). Nevertheless, this
simplicity might prove beneficial to the regular user who only require the basic
categories. The business categories offered in this software are mortgage, loan,
savings, bond and retirement. Some users might find this to be adequate enough
to cover the types of items they would like to manage regarding their personal
finance. Added with this, the features offered in each category are not extensive,
processes only simple calculations and employs only spreadsheets to present
the information back to the user. Other features to be found are calculators
designed according to specific items; for instance future values, yield on after tax

and inflation and real rate of return on-investments calculations. The pros and

cons of Financial Tools Deluxe is shown in Table 2.4 below

o Web Lmks Features fmanmal hnks to o lelted Categorles The range of financial

several websites of banks, investment categories are inadequate, restrictive and
resources, tax sites, government financial may not apply to everyone

departments and the developer's website e Poor Customization The user is not

e Wizard Assistant Provides an easy to allowed further customization of the
follow guide in determining the task the common tasks he/she performs to suit
user wishes to do his/her financial situation

e Simple Interface The use of mainly icons e Cluttered Interface Backgroun:} The
to separate task options and prompted background adopts a collage of various
forms that collect information are friendly currency notes which | find to be uneasy
enough for the general user to figure out to the eyes after some time

e Low System Requirements [tcanberun | « No Report Or Graph Presentation
on almost any PC as the minimum Information calculated is presented to the
processor required is as low as a 486 DX user in spreadsheet format which may
processor and memory requirement is prove quite ineffective compared to a
only 8 MB report or graph presentation

Table 2.4 Pros and cons of Financial Tools Deluxe
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2.4.5 Summary of Analysis

From the analysis, it is clear that most personal financial management
softwares available were developed in America and targeted for use in the same
country. Even though the business categories are extensive and varied, not to
mention customizable, the fact that it does not familiarizes with the financial
system in this country still stands. Besides, the financial advices offered from the
respective integrated websites (MSN Money and Quicken.com) links to
organizations that does business mainly in America and restricts their dealings
from catering to users residing abroad.

Nonethelessm, the analysis still offers a great study and inspiration for
contributing to the development of the Budget Advisor software in this project.
The key advantage that the Budget Advisor would offer is it is tailored to suit with
the Malaysian financial environment, and thus would attract Malaysians to use it.
After conducting analysis on the four softwares above, | have identified the

features in which the Budget Advisor could adopt to shape it into a good

software:-

e  Hybrid Windows/Web Interface The Budget Advisor should have a
hybrid Windows/\Web interface as the one seen in MS Money and
Quicken. Such interface will use hyperlinks, hypertext and browser
buttons in the hope of appealing to the many users familiar with a web
browser and also to increase smooth navigation. Another advantage is
that it allows implementation of custom menus based on information
collected from the user. It is expected that this hybrid interface will
become increasingly pervasive as businesses embrace the internet and
intranets as the fundamental foundation for all information systems [24].

o Question Answer Dialogue and Help Wizard These features that are
present in the first two softwares analyzed is effective for the more
novice user where it guides the user through complex processes by

presenting a sequence of dialogue boxes that require user input and
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system feedback [24]. In addition to this, predefined options for easy
selection and step-by-step confirmation are also present.

e Extensive Business Categories The Budget Advisor would try to suit
with the Malaysian financial system and therefore offer business
categories that relate to Malaysia, covering widespread items as
possible.

e Simple To Use Taking into consideration the target audience which
consists of the typical Malaysian family, the Budget Advisor will be
designed to be of ease of use and minimize any learning curve
whatsoever.

e Low System Requirements The Budget Advisor will try not to hog the
system’s resources resulting in a stable program that can be run on low

power PCs supporting Windows, even those dating as far as 8 years

back.
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2.5 Converting Paper To Electronic
2.51 “Buku Perancangan Dan Penyata Kewangan Keluarga”

The Budget Advisor software is tailored from the “Buku Perancangan
Dan Penyata Kewangan Keluarga 2002". The contents of the book was prepared
with the help from financial institutions in Malaysia, representatives from the
Jawatankuasa Kabinet Galakan Menabung, Jabatan Bekalan Air and Tenaga
Nasional Berhad [18] and was also based on research done in Japan [12]. The
production of this book is a follow up to the “Galakan Menabung” campaign
launched on 16" December 1996 by the Malaysian government in efforts to
increase the nation’s reserves to spe_ed up economic recovery. It has gone

through several printings from year to year starting in 1999. The front cover of the

book is as shown in Figure 2.5.

Figure 2.5 Front Cover of “Buku Perancangan Dan Penyata Kewangan Keluarga
2002”
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The book was produced from the realization that a family’s needs
continues to increase whilst the income stays the same. Even so, a comfortable
life can still be achieved through financial management and planned spending.
Therefore, this book offers a simple guide to accomplish all of this. Included in
the book are tips on saving water and electricity plus a calendar to jot important
reminders regarding spending. The “Buku Perancangan Dan Penyata Kewangan
Keluarga 2002” aims to achieve the following objectives:-

o  Offer information and awareness on the family's daily spending pattern

e Enable the family to plan and make budget estimations.

e Enable the family to review the daily spending and spend wiser in the
future.

e Produce a potential saving through reduction in electricity, water,

telephone, clothes, entertainment, food, holidays and such.
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2.6 Software And Technologies
This section looks at various software and technologies, that would help

in developing the Budget Advisor.

2.6.1 Operating System
2.6.1.1 UNIX

UNIX is one of the most popular operating systems in the world,
originally developed by Ken Thompson, Dennis Ritchie and others at AT&T.
UNIX was originally designed to be a multitasking and multiuser system back in
the 1970s, running on mainframes and minicomputers. With UNIX, each user
logs in using a login name, and optionally the user must also supply a password.
UNIX will run on just about every platform made. Many vendors (IBM, Hewlett
Packard, Sun etc.) purchased the source code and have developed their own
versions, adding special touches over the years. It was also given out freely to
colleges and universities, including the University of California at Berkeley and
Massachusetts Institute of Technology, which have been on the edge of
development since the beginning. This wide-ranging distribution resulted in the
lack of central standardization. Later on, standards started to appear, many
falling under the IEEE POSIX.1 standard.

Under UNIX, for users to identify themselves with the system, they must
log in, which entails two steps: Entering user's login name (the name by which
the system identifies you) and entering his/her password, which is the user
personal secret key to logging in to his/her account. No one else can log in to the
system under his/her username without knowing the password. In addition, each
UNIX system has a hostname assigned to it. It is this hostname that gives the
machine a name, character, class and charm. The hostname is used to identify
individual machines in a network, but even if the machine is not networked, it
should have a hostname. The downside of UNIX is it is big (requiring 500 MB or

more) and also expensive for a PC version of operating system [26].
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2.6.1.2 Linux

Linux is a free; UNIX work-alike designed for Intel processors on PC
architecture machines. Linux is not UNIX, as UNIX is a copyrighted piece of
software that demands license fees when any part of its source code is used.
Linux was written from scratch to avoid license fees entirely, although the
operation of the Linux operating system is based entirely on UNIX and it shares
UNIX's command set. It was designed to provide personal computer users a free
or very low-cost operating system comparable to traditional and usually more
expensive UNIX systems.

Linux can be run on as little as 150MB of space and as little as 2MB of
RAM. Adding to these requirements, Linux is able to offer support full
multitasking (multiple tasks can be accomplished and multiple devices can be
accessed at the same time), virtual memory (utilizing all of the system’s memory
and does not allow memory segmentation to occur), the X Window System (a
graphics system for UNIX machines, able to support many applications and is the
standard interface for the industry), built-in networking support (standard TCP/IP
protocols including Network File System (NFS) and Network Information Service
(NIS)), shared libraries (each application saves a lot of hard drive space through
a shared common library of subroutines that can be called at runtime) and

d

compatibility with IEEE POSIX.1 standard (supporting many of the standards set

forth for all UNIX systems).
Other advantages of Linux are its nonproprietary source code (abling

other organizations such as commercial companies, hackers and programmers
worldwide to develop software for Linux), it costs lower than most other operating
systems (as a matter of fact it can be downloaded for free) and its Free Software
Foundation's GNU project support (offering a wide range of free software from
application development (GNU C and GNU C++), system administration (gawk,
gruff and so on)and games (GNU Chess, GNUGo and NetHack) [26].
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2.6.1.3 Windows Series of Operating Systems

This Windows series of operating systems mentioned here would cover
the versions of Windows that are in use by most Intel based desktop computers.
This includes Microsoft Windows 95/98/ME, Microsoft Windows 2000/NT4 and
Microsoft Windows XP. The Windows family can be separated into two versions:
the Windows 9x series (95/98/ME) and Windows NT (New Technology). This
separation is mainly from the perspective of the types of environment it caters to
(home and servers & businesses respectively) and the file systems (FAT 32 and
NT file system respectively). The Windows 9x series is loaded with features
designed for the general home user, offers the best in digital media, accessible to
many, supports home networking and allows a rich internet experience. With
Windows 2000 (also called Windows NT 5), Microsoft aimed to merge these two
versions, which failed due to memory protection problems. Windows Millennium
Edition (ME) emerged not long after to correct this problem, and after that its

latest release, Windows XP [10].
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2.6.2 Rapid Application Development (RAD) Tool

Rapid Application Development (RAD) is a programming system that
enables programmers to quickly build working programs. In general, RAD
systems provide a number of tools to help build GUIs that would normally take a
large development effort.

Historically, RAD systems emphasizes on reducing development time,
sometimes at the expense of generating efficient executable codes. Nowadays
‘though, many RAD systems produce extremely fast executing codes.
Conversely, many traditional programming envirohments now come with a
number of visual tools to aid development. Th‘erefore, the time between RAD

systems and other development environments has become blurred.
2.6.2.1 Microsoft Visual Basic 6.0

Visual Basic (VB) is a fourth-generation language for designing and
building applications with graphical user interface (GUI). It has proved to be a
very popular tool for prototyping and constructing GUI and one of the easiest to
learn. It provides a visual development environment for layouts of the user
interface of an application. All components of the development environment are
well integrated. It follows an event-driven programming model.

Visual Basic is a programming language and programming environment
developed by Microsoft. Based on the BASIC language, VB was one of the first
products to provide a Graphical Programming Environment and a paint metaphor
for developing user interfaces. Instead of worrying about syntax details, the VB
programmer can add a substantial amount of code simply by dragging and
dropping controls (buttons and dialog boxes) and then define their appearance

and behavior.
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Although not a true object-oriented programming language in the
strictest sense, VB nevertheless has an object-oriented philosophy. It is
sometimes called an event-driven language because each object can react to
different events such as mouse clicks. Since its launch in 1990, the VB approach
has become the norm for programming languages. These days, visual

environments for many programming languages are available including C, C++,

Pascal and Java [25].

2.6.2.2 Sybase Powerbuilder 6.0

Developed by Sybase Inc., Powerbuilder 6.0 s one of the top
client/server application development environments. Powerbuilder supports all of
the leading platforms including Windows 98, NT, UNIX and MacOS. It's
integrated development environment makes it relatively easy to develop and
deploy sophisticated client/server applications. Powerbuilder supports native

access to Lotus Notes databases in addition to traditional SQL data sources.

2.6.2.3 Macromedia Dreamweaver Ultradev

Dreamweaver Ultradev supports ASP technology and can be run on top
of the Windows 95/98, ME and NT Server platforms. It is an integrated
development tool and environment specifically designed for developers who want
to build sophisticated, dynamic web apnlications as opposed to non-
programmers. Applications include those for corporate intranets, on the internet
accessible by any browser and also standalone 1-tier applications. Dreamweaver
Ultradev supports team-based development and fully inter-operates with
Microsoft Front Page, a tool targeted at end users and designers. This enables
teams consisting of developers and non-programmers to work together on web

sites. It's integrated development environment combines the look and feel of

Office 2000 with the functionality of JavaScript and VBScript. It is also an “active
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document container’ that supports Microsoft Excel, Microsoft Word and
ActiveDoc files. Plus, Dreamweaver Ultradev includes the Microsoft Front Page
HTML Editors and the client-side script wizard which will generate VBScript or
JavaScript by drag-and-drop direct code editing. Nonetheless, it also has a

couple of weaknesses in which the Database Designer will only work with SQL

Server databases.
2.6.2.4 Microsoft Visual Interdev 6.0

~ Visual Interdev comes as part of the Microsoft suite of programming
tools, Visual Studio, and it is a tool for designing dynamic web application.
Instead of using a programming language to create dynamic content, Interdev
creates Active Server Pages (ASPs), an emerging technology developed by
Microsoft. ASPs can contain embedded script logic that executes on an IS
server. ASPs appear to be HTML, or standard web pages. But, they also have
special tags and code created and inserted by Visual Interdev between the
HTML.

Visual Interdev supports both client-side and server-side scripting.
Scripts can be written in either Visual Basic Scripting (VBScript) or Microsoft
JavaScript (JScript). A Script Wizard enables users to quickly generate scripts
with a point-and-click interface. ActiveX controls and Java Applets can be
embedded into pages as well as server-side components for ASPs.

In addition, Visual Interdev boasts strong links with SQL Server, which
makes it very easy to set up databases combining ASP and SQL Server. It also
provides several useful web-based tools which can check links, highlight the
broken ones on the users websites and allow drag and drop of pages from one
location to another. Visual Interdev ships with Open Database Connectivity

(ODBC) drivers for Microsoft SQL Server, ORACLE and Microsoft Access (the

Microsoft Jet database engine).
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2.6.3 Database System
2.6.3.1 Data Access Paradigm

Getting data from a data source (database) is indirect and requires the

use of a data access interface. Fortunately, there are several methods that can

be used to achieve this. Itis significant to choose a suitable data access interface

as it can result in better performance, easier of programming steps and also

programming flexibility.
Universal Data Access together with other database programming

paradigms were developed by Microsoft to allow applications to access and
manipulate data in database server or other data repositories through the use of

OLE DB provider. OLE DB is a low-level object-based interface that introduces a

universal data access paradigm. This paradigm is proprietary to the Windows

platform only.

2.6.3.1.1 ActiveX Data Objects (ADO)

ADO is Microsoft's newest technology for working with information in

relational and non-relational databases. (Relational database management

systems manipulate information in tables, but not all data sources follow this

model.) ADO does not completely replace the existing database technology of

Data Access Objects (DAO), but instead extends DAO programming into new

areas. It has been designed as the successor to DAO and RDO, and it has a

similar object model. In ADO, programmable objects represent all the local and

remote data sources available to the computer. ADO is based on Microsoft’s

latest data access paradigm called OLE DB, which has been specifically

designed to provide access to a wide range of business data sources including

traditional relational database tables, e-mail systems, graphic formats, Internet

resources and so on. ADO requires less memory than DAO, so it is more suitable

for networked computer systems that experience heavy traffic and high
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transaction rates [25]. Figure 2.6 shows how ADO communicates with

databases.

ActiveX Data Objects (ADO)

OLE DB OLE DB
Provider for Provider for
oDBC opBC
] [

1 1

obpBC

Database Database

Figure 2.6 How ADO communicates with databases
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2.6.3.1.2 Remote Data Objects (RDO)

The Remote Data Objects (RDO) paradigm is an object-oriented
interface to Open Database Connectivity (ODBC) sources. RDO is the object
model used by most database developers who work intensively with Microsoft
SQL Server, Oracle and other large relational databases. In turn, RDO
statements in a program use Microsoft's lower-layer Data Access Objects (DAO)

for actual access to the database. Database providers write to the DAO interface

[26]]
2.6.3.1.3 Data Access Objects (DAO)

The Data Access Objects (DAO) paradigm was the first object-oriented
interface that allowed programmers to manipulate the Microsoft Jet database
engine. The Jet database engine is a technology used to access fields and
records in Microsoft Access tables and other data sources. DAO is still popular

and effective for single-system database applications and small to medium-size

workgroup networks [25].
2.6.3.1.4 Open Database Connectivity (ODBC)

Open Database Connectivity (ODBC) is an open standard application-
programming interface (API) for accessing a database. By using ODBC
statements in a program, users can access files in a number of different
databases, including Access, dBase, DB2, Excel and Text. In addition to the
ODBC software, a separate module or driver is needed for each database to be

accessed. The main proponent and supplier of ODBC programming support is

Microsoft.
ODBC is based on and closely aligned with The Open Group standard

Structured Query Language (SQL) Call-Level Interface. It allows programs to use
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SQL requests that will access databases without having to know the proprietary
interfaces to the databases. ODBC handles the SQL request and converts it into

a request the individual database system understands [6].

2.6.3.2 Database Management System
2.6.3.2.1 Microsoft SQL Server

Microsoft SQL Server is a scalable, high performance database
management system designed specially for distributed client/server application. It
provides tight integration with Windows and Windows-based applications.
Microsoft SQL Server is ideal for powering websites. Through tight integration
with Internet Information Server (IIS), SQL Server can be queried and updated
via popular web browsers (such as Internet Explorer or Netscape Navigator).

SQL Server provides agility to user's data management and analysis,
allowing user’s organization to adapt quickly and gracefully to derive competitive
advantage in a fast-changing environment. It is also scalable as it will not only
run on large, enterprise level NT Server systems or Windows 2000 operating
systems, but it can also be run on a stand-alone (non-networked) laptop
computer running the any of the Windows 95/98 family of operating systems.

Microsoft SQL Server version 7.0 is the most robust database to place
on Windows, the Relational Database Management System (RDBMS) of choice
for a broad-spectrum of corporate customers and Independent Software Vendors
(ISVs) building business applications; in short the enterprise client/server
computing. It also supports heterogeneous replication to non-SQL Server

databases including Microsoft Access and ORACLE. SQL Server's replication

uses ODBC as the connection mechanism [13].
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2.6.3.2.2 Microsoft Access

Microsoft Access is a relational database management system created
by Microsoft for small office or the home user for storing data in relational format.
Together with data access paradigms such as Remote Data Objects (RDO) and
Data Access Objects (DAO) (and recently, also ActiveX Data Objects (ADO) in
the 2000 version), Microsoft Access can be used as a database in a client/server
or an n-tier architecture system. It provides an intuitive and user-friendly interface
to create a database easily. However, it is quite slow in processing transactions
compared to Microsoft SQL Server.

Microsoft Access has become one of the most versatile applications in
the Office suite (at the time of writing, it has entered its latest release named
Office XP) evidenced by the rich set of tools that even the most experienced
database user can take advantage of, while offering the same level of simplicity
as the other Office applications for first-time database users. In short, it makes it
easier for users to build and use their databases.

Access includes the new SQL Server 2000 Desktop Engine. This
desktop engine is completely compatible with SQL Server 2000 and enables
users to easily create and modify SQL Server-compatible databases. When

ready, users can seemlessly deploy their database to a SQL Server 2000 without

any modifications [13].
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2.6.4 Graphic Software
2.6.4.1 Adobe lllustrator 10

Adobe lllustrator is the industry standard for creating professional quality
vector graphics for web, print, PDAs, wireless devices and etc. Among the
highlights included in this software are features that allow the user to balance
image quality and file size, get an accurate on-screen view (with the use of its
Pixel Preview and web-safe color picker), create complex graphics easily, add
sophisticated color effects (such as solid, patterns and gradient fills) and utilize
the great drawing tools (the industry standard pen tool and art brushes to paint
artwork along an editable path). Its support for a wide range of file formats also
makes it a feasible software to use. Finally, integration among other releases in
the Adobe family of professional graphic programs (InDesign, Golive,

LiveMotion, After Effects and Premiere just to name a few) would be the best bet

that a developer could get hold of [8].

2.6.4.2 Adobe Photoshop 6.0

Adobe PhotoShop is one of the most sophisticated and powerful image
editing programs. It is used by more creative professionals around the world than
any other image editing program. It provides the power to create compelling
images and the precision to prepare them for the printed page, the Web and
virtually any other medium.

Adobe Photoshop is the professional image-editing standard that helps
its user to work more efficiently, explore new creative options and produce the
highest quality images for print, the Web and anywhere else. The advantages are
endless when one uses Adobe Photoshop; unlimited creative options (more than
95 effects filters in addition to the Liquify and Turbulence brush to distort images
with precision), enhance photographs (powerful color correction tools and the

sophisticated crop tool that corrects perspective as it crops) and create
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compelling web graphics (produce instant GIF animations from layers, image
maps, URL link and cascading style sheets (CSS)). The intuitive tools and
advanced automation controls embedded in Photoshop lets work to be done at
ease. Finally, just like Adobe lllustrator, Photoshop also provides the same tight

integration among the professional graphic programs from Adobe [8].

2.6.4.3 Macromedia Flash MX

Macromedia Flash MX is the fastest way to create rich Internet content
and applications with a better return on investment. Powerful video, multimedia
and application development features allow the creation of rich user interfaces,
online advertising, elLearning courses and enterprise application front-ends.
Macromedia Flash is the key to designing and delivering low-bandwidth
animations, presentations and websites. It offers scripting capabilities and server-
side connectivity for creating engaging applications, web interfaces and training
courses. Integration between Dreamweaver and Macromedia Flash enables

users to easily integrate vector animations, MP3 audio and interactivity to

produce high-impact, engaging web applications [9].

2.6.5 Reporting And Analysis Tool
2.6.5.1 Microsoft Excel

Microsoft Excel, the spreadsheet program, is included in the Microsoft
Office package of softwares and at the time of this writing it has entered its latest
2002 release named Office XP. For many people, Microsoft Excel continues to
be the technology on which they rely on a daily basis. Access is used mainly to
access, analyze, share and display information with which they run their business
in the accounting and finance departments. It centers around a spreadsheet in
which the user can apply the tools provided in the software such as; the formula

evaluator and auditing tools together with the Autosum tool, separated through
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color-coded worksheet tabs. Excel version 2002 is designed to make it easy for
anyone to share data with others, connect to important data on the Web or within
an organization, and analyze that data to make better decisions.

The key use of Microsoft Excel in this project is its Chart Web
Component that allows 3D charts to be constructed using the DirectX application
programming interface and Office Art Fill Effects. The Chart Web Component has
also added full support of the Excel PivotChart dynamic views features, plus new
capabilities such as graphing multiple charts and data-driven conditional
formatting. Finally, fully customizable drawing and layout controls enable users to
create completely new chart types and custom annotations within their chart.
Together with the connection directly to ActiveX Data Objects (ADO), this
enables users to analyze data from data sources such as SQL Server or

Microsoft Access [13].
2.6.5.2 Seagate Crystal Reports

Crystal Reports is the world's leading reporting tool providing flexible and
powerful reporting technology to access information from a wide variety of data
sources and create presentation quality reports. A powerful content creation
software, it allows users to create a wide variety of report types (including
subreports, conditional, summary, cross-tab, form, drill down, OLAP, Top N,
multiple details, mailing labels) and at the same time being interactive. Powerfyl
wizards, experts and built-in functionality help beginner and expert users quickly
assemble highly interactive reports.

Customization of reports with logos, pictures, shapes and colors is also
supported. An extensive formula language gives developers full control over
report formatting, complex business logic and data selection. Crystal Reports
also integrates with Microsoft Office applications such as Excel and Access.
Report publishing to a variety of formats such as XML, PDF, DHTML, RTF,

Word, Excel, text, email and the earlier Crystal Reports version 7. Among other
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advantages of Crystal Reports is its high performance regarding report
processing and comprehensive support for SQL database servers enabling faster
report processing and better use of network resources.

Crystal reports offers unprecedented flexibility and control. The Report
Designer Component (RDC) provides Visual Basic, C++ and other COM-based
developers a powerful report server with a rich object model with complete

control over report layout, formatting and behavior inside database applications

[14].
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Chapter 3 Methodology And System Analysis

3.1 Project Methodology

Effective development of a project depends on a thorough progress plan
of the project. Thus, a plan must be drawn up to guide the development towards

the project’s goals. Furthermore, we can meet the deadline of the project without

hesitation.
3.1.1 Waterfall Model With Prototyping

The development strategy used in this project is Waterfall Model With
Prototyping which is a hybrid model combining the strengths of both the Waterfall
model and prototyping. The waterfall model has been used to prescribe software
development activities in a variety of contexts. Therefore, | find it appropriate to
adopt it to serve as a base for the development of this project. Many other more
complex models are embellishments of this model, incorporating feedback loops
and extra activities [21]. The Waterfall Model With Prototyping is an example.

The Waterfall model presents a very high-level view of what goes on
during development, and it suggests to developers the sequence of events they
should expect to encounter. The software development process includes
activities and subprocesses that can help enhance understanding. Prototyping is
such a subprocess; a prototype is a partially developed product that enables
customers and developers to examine some aspect of the proposed system and
decide if it is suitable for the finished product [21]. The emphasis of prototyping is
on trying out and experimenting with ideas, elicit and experiment with user
interface requirements and usability factors as well as providing assumptions
about requirements not on the system completeness.

Prototyping is involved during the early stages of the development where

there is a high degree of uncertainty in several areas of the user's requirements
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[20] as can be seen in Figure 3.1. This layout of the model has been refined to

suit the project; this was shown earlier in Figure 1.1 (from Chapter 1

Introduction).
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Figure 3.1 Waterfall Model with Prototyping

The principal stages of the model mapped onto the fundamental
development activities are:

e Step 1 : Requirements The system’s services and goals are
established by consultation with system users. This stage analyzes the
problem at hand and concludes with a complete specification of the
desired external behaviour of the system to be built; also called
functional description. Both users and development staff then define

them in a manner which is understandable.
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o Step 2 : Design The system design process partitions the requirements
to either hardware or software systems. It establishes an overall system
architecture. Software design involves representing the software system
function in a form into one or more executable programs.

e Step 3 : Coding During this stage, the software design is realized as a
set of programs or program units. The algorithms defined during the
detailed design stage will be transformed into a computer
understandable language.

e Step 4 : Testing The individual program units or programs are
integrated and tested as a complete system to ensure that the software
requirements have been met. After testing, the software system is
delivered to the customer.

o Step 5 : Operation And Maintenance The system is installed and put
into practical use. Maintenance involves correcting errors which were not
discovered in early stages of the life cycle, improving the implementation

of system units and enhancing the system’s services as new

requirements are discovered.
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3.2 System Analysis

System analysis is an essential phase in software life cycle that is used
to determine clearly all of the necessary requirements before proceeding into
subsequent phases. This procedure usually requires a few days time to complete
for small-scale projects such as the Budget Advisor project. Even so, it can also
last up to a few weeks time for large projects involving large amounts of money
(banking systems), dealing with human life (patient intensive care systems) or

the military (satellite defense systems).

The purposes of the system analysis phase are:-

e To acquire knowledge on how does a personal financial management
software works.

e  To study and understand the working of existing types of systems similar
to the one in this project that have already been developed.

e To research on how the system in this project might be developed
through current or the latest emerging technologies.

e  To gain an overall understanding of and validate system data flow and

system processes.
e To identify the software and hardware requirements for running the

system.
To analyze and place control features in order to achieve a robust and

reliable system.
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3.3 Requirements Analysis

A software requirement definition is an abstract description of the
services which the system should provide and the constraints under which the
system must operate [22]. There are two types of requirement analysis,
functional requirement and non-functional requirement. The tasks for the

requirements analysis phase of systems analysis is as shown in Figure 3.2

below.
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Figure 3.2 Tasks for the Requirements Analysis Phase of Systems Analysis
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3.3.1

Non-Functional Requirements

Non-functional requirements define the features, characteristics and

attributes of the system as well as any constraints that may limit the boundaries

of the proposed solution. The non-functional requirements in the Budget Advisor

software are as follows:-

User-friendliness The system should have an interface that is user-
friendly and capable of reducing any learning curves that the user might
face. Human engineering factors will be incorporated into the design
which includes making the user aware of what to do next, the screen
should be formatted so that various items appear in the same general
display area, anticipate the errors users might make and the use of
display attributes sparingly to name a few [24].

Reliability The system should be consistent when it is in function. It
should run smoothly without glitches regardless of the environment it is
on (provided that the environment meets the required hardware and
software requirements) and should not put blame on other factors if it
fails to do so. It should not also produce dangerous or costly failures
after taking into concern that the system is handling with important user
personal financial data.

Robustness The system should be able to check the validity of any
input entered before continuing further data processing to avoid any
necessary disaster to the user’s records. In the event of any error being
detected, the system will prompt an error message to indicate the
mistake and allow the user to react accordingly.

Maintainability The three closely related items under this requirement
which are testability, understandability and modifiability must be taken

into consideration. These are among the most important contributors to

full life cycle cost of software.
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e Response Time All desirable information should be available to the
users at any point of time. The requirement for timely information is also
important.

e  Modularity The system shall be developed with a modular approach at
the very beginning to ease maintenance and facilitate scalability
(madifications and enhancements) of any modules in the system in the
future. The system is broken into sections or modules so that functions

of objects could be distinct from one another. This characteristic eases

the testing and maintenance.
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3.3.2 Functional Requirements

Functional requirements state what the system should provide, how it
should react to specific inputs and behave given a particular situation. In some
cases, it also states what the system should not do. Functional requirements are
independent from the implementation of the solution. There are four sections
(parent modules) recognized as the most important functional requirements for
this project; the Financial Plan Section, Reports And Charts Section, Advice
Section and Help Section. As a supplement to express the functional

requirements, refer to the UML transition diagram in Figure 3.3 below.
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Figure 3.3 Transition diagram for Budget Advisor functional requirements
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3.3.2.1 User Records Module

This component consists of several sub-modules relating to the sections
that can be found in Budget Advisor; namely Parents, Children, Financial Goals,

Money Inflow, Money Outflow and Free Spending Allocation. The sub-modules

are Set Up, Modify and Update.

Il Set Up Module
This module is intended for customizing the user's personal details,

place financial targets and make estimations on future spending. Setting up of
the user records is done through the help of guided assistance. The user would

have to go through this module only once, which is when the program is first

opened.

Il Modify Module
This module would allow the user to make any modifications against the

information that is currently present in the user records. The integrity of
information across modules would have to be enforced and synchronized; any

conflicting of sums would be generated through the advice module.

M. Update Module
The update module will be used to update the Daily Free Spending. At

the end of the day, the user would enter the spending being done which is

broken down according to the categories personalized for convenient input of

data.
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3.3.2.2 Reports And Charts Module

The information collected from the user records will be used to develop
summary regarding the user’s finance and generate various forms of reports and
charts. This module will be linked with the Advice module, where the user can

click on areas within the reports or charts to generate recommendations or tips

suggested by the program.

l. Request Report or Graph Module
This module allows the user to view the reports (financial statements and

summary of finances in a tabular format) and charts (similar with the reports with

the option of changing the type of graph presentation; either pie charts, bar

graphs or line graphs).

3.3.2.3 Advice Section
L Request Advice Module
The user will have the option of requesting the advice separately or

through the highlights identified when he/she views the reports or charts. On top
of this, auto-generated advices will also be prompted against the information
summed from the financial plans, consisting of suggestions from the program to
balance the user's money allocation and estimations; the user will decide on
what actions to take (whether to modify or not).. Based on different spending

categories, percentages will be given on how much money each category should

receive.
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3.3.2.4 Help Section

l. Help Module
The help module would serve as an HTML-based electronic manual to

quide the user on matters unclear, and would include a contents explorer, search

and index option. It would offer the user with more information or assistance on

how to complete a task, presenting a quick, easily accessible information to

users who might otherwise have to leaf through a printed manual.

3.4 Hardware And Software Requirements

The following computer configuration was found to be the most suitable

environment to deploy and have the Budget Advisor to run on. Table 3.1 shows

the summary of hardware and software requirements considered for this project

(note that requirements stated are that of the minimum necessary to be able to

run the software).

s User Requirements }
Intel Pentlum 133 MHz (or any processor runmng on the

same Intel chipset; AMD, Cyrix etc.)

o 32MB RAM
approximately 100 MB hard disk space

Standard interface devices (mouse or similar compatible

device, CD-ROM)

Hardware °

Requirements

Software e Microsoft Windows 95/98/ME, Microsoft ~ Windows

Requirements 2000/NT4 or Microsoft Windows XP

Table 3.1 Hardware and software requirements of Budget Advisor
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3.5 Tools And Technologies Analysis

The knowledge acquired from the literature review presented in Chapter
2 was essential in determining the appropriate tools to be employed in
developing the software. This section is divided to cover the considerations made
on choosing the operating system, programming language, development tool,
database management system (DBMS) and graphic software. The following were

chosen after weighing the strengths and limitations of each.

3.5.1 Operating System Consideration

The Windows series of operating systems would have to be the best
choice after taking into consideration of the target audience who will use the
Budget Advisor. Most computers owned by the prospected users of this software
are Wintel based (Windows on Intel based processors), plus the fact that many
Malaysians are more familiar with the platform. Continued support of product
updates to streamline with the rapid growth in technology from Microsoft on its

Windows operating system assures the dominance of this platform for a long

time to come.

3.5.2 Rapid Application Development (RAD) Tool Consideration

Having analyzed the various softwares in this category, Visual Basic has
been chosen as the development environment where this project will be
developed on. Macromedia Dreamweaver Ultradev and Microsoft Visual Interdev
might have been good tools to work with, and certainly appeals to me, but both of
them are apparently best for constructing dynamic web applications. Visual Basic
controls allow users to add features to applications without having them involve
with the details and is better suited to cater to applications such as the Budget

Advisor. Visual Basic was chosen because of the following reasons:-
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® It is one of the most popular development tools available on the
Windows environment due to its Rapid Application Development (RAD)
capability.

o Uses an event-driven approach to programming and is not a procedure
language. An application developed with an event-driven model
responds to events that happen in the computer environment. Such
events include mouse clicks and function calls from another application
running concurrently.

e To integrate everything seamlessly with the Microsoft Windows platform
it is in, and the Microsoft Access database.

o Conforms to the project development methodology of “Waterfall Model
With Prototyping” adopted for this project, as Visual Basic has been

proven to be a very popular tool for prototyping.

o  Support of the latest data access paradigms such as ADO, and at the
same time optimizing its environment to make full use of the technology

by offering features like ActiveX controls and scripting.

3.5.3 Database System Consideration

3.5.3.1 Data Access Paradigm Consideration

The newest technology from Microsoft, ActiveX Data Objects (ADO), is
the best platform choice to develop the Budget Advisor on. The fact that it
extends to the other existing data access paradigms and is similar in its object
model illustrates why it was chosen. ActiveX controls is also widely developed
and supported by third party organizations, making the prospect of scaling the
software further in the future a trouble-free task. Whilst ADO is used here, it must

said that Data Access Objects (DAO) database technology and OLE automation

is also used extensively for development.
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3.5.3.2 Database Management System (DBMS) Consideration

Microsoft Access 2000 will be the database management system of
choice for a couple of reasons. Compared to SQL Server, it is slightly less in
terms of scope, therefore appeals to users such as me, besides taking into
account that the Budget Advisor is a stand-alone application and does not
involve data transfers across networks. In addition, embedded minor SQL
commands in Microsoft Access prove to be adequate enough to handle the small
amount of user financial data. Plus, the construction of databases through

intuitive GUIs simplifies the task.

3.5.4 Graphic Software Consideration

Adobe lllustrator 10.0 will be adopted as the graphic software for use in
designing and editing the clip arts found all over the user interface. Its support of
powerful image editing not to mention vector graphics such as clip arts makes it
much more feasible to use compared to Adobe Photoshop . lllustrator is also
more appealing because it combines Adobe Image Ready, which can be used
together to create on-screen imagery and an interactive digital delivery for the
Budget Advisor application. Automation of many of the tasks with the help of
filters and effects are also factors on why it was chosen. Support from various
publications and communities on the web for lllustrator is also extensive, thus
encouraging the sharing of techniques and tips for using the software to the
fullest. This makes accessing a large pool of lllustrator resources and clip arts a

snap, a bonus when taking into consideration that this project will be developed

in such a short time.
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3.5.5 Reporting And Analysis Tool Consideration

Crystal Reports that was developed by Seagate (now known as Crystal
Decisions) will be used to make possible the analysis and reporting functions
offered by the Budget Advisor. Although Microsoft Excel might have been chosen
because of its integration with other applications developed by Microsoft
(specifically the ones that will be used to develop the system which are Visual
Basic and the Windows operating system) and its commercial familiarity and
popularity, it has been sidelined to make way for Crystal Reports that proved to
be the better choice. Crystal Reports is on par with Excel in terms of the various
integrations it offers (if not better). In addition to the powerful capabilities
highlighted in Chapter 2 Literature Review, the software is easy to learn what
with the assistants to guide you along the way; making for the reduction in the
learning curve. No other choice would prove to be better than Crystal Reports,

which has always been supported by Microsoft on its Visual Basic platform since

its version 4.0 release.
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Chapter 4 System Design

4.1 Process Design

There were several design methodologies for the process design. This
project is based on the data flow oriented-design methodology which is also
called structured design. Data flow oriented-design stresses on modularity, top-

down design and structured programming. Process design focuses on system

structure design and data flow design.

411 System Structure Chart

Structure chart is used to depict high-level abstraction of a specified
system. Structure charts also describes the interaction of independent modules.
A structure chart is simply a diagram consisting of the modules and connecting
arrows. The main program is divided into three major components; Financial

Plan, Reports And Graphs and Advice. The system structure chart is as shown in

Figure 4.1 on the next page.
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Budget Advisor

Y
Reports And Graphs Financial Plan Advice
Request Report ¢ :
Reque(s;tra;hpo i s Request Advice
» Customize Reports | ] 1 Generate ‘
- s Pre-conditioned |
i Advice |
|
‘ |
Y
Family Life Plan Annual Plan Monthly Plan Daily Tracking
! ‘—» Update Spending
I
- Set Up . Set Up - Set Up
- Modify >~ Modify | ] Modify |

Figure 4.1 System Structure chart of Budget Advisor
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4.2 Functional Design

4.21 Data Flow Diagram (DFD)

Data Flow Diagram (DFD) is a graphical representation of data
movement storage in the system. It depicts the broadest possible overview of the
system’s inputs, processes and outputs. DFD is a structured analysis and design
tool that allows the analyst to comprehend the system and the subsystems
visually as a set of interrelated data flows. DFDs in this system is are shown to
the second level of abstraction using the C.Gane and T.Sarson notation, also

known as Gane Sarson DFD. The figures located below and in the following

pages depict the DFD constructed for this project.

Set Up Daily View

Financial Plan Expenses Report / Graph Madification
Request Input Request Request
AT L

0

L |

f>‘ |t
; Budget Advisor

"
1
Advice Report/ Graph
Display Display

Figure 4.2 Context Diagram for the Budget Adyvisor software
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- Family Life
Plan
13 12 = R T
2 ‘ 1 — ‘
| ‘ |
Annual TR T s b o User | CustomizeDataTo |4 User's Choose | ~ SetUp
T Plan { Flnallze|F|nanc1a| r— Approval { Plan r‘* Financial Data ‘ Financlal Plan {#¢———————Financial Plan
i Plan ; Choosad ‘ To Set Up | Request
|
i
Monthly
= Plan

Figure 4.4 Child Diagram for Process 1

68



Budget Advisor
(34
Modification 3 Choose
Request Financial Plan
To Modify

-Modified Data

Life Plan
Information

-

Annual Plan
Information

Monthly Plan
Information

Update I
Modification

User's Approval

Chapter 4 System Design

Life Plan
Modification

Annual Plan

™ Finalize " \sdification

Modification

Monthly Plan
Moadification

Figure 4.5 Child Diagram for Process 3
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i

|
Daily Monthly Plan
Summary Summary

B ) AR
g 41 SR S ..,12 Bl ____AnnualPlan
| Summary
View Usar ‘
-—Report / Graph-> Choose r—*—Selecﬁon ey Process ‘
Request , Report/ Graph Report / Graph
:f L Life Plan
L .___T_,}‘ Summary
|
|
i
Report / Graph
Display
v

Figure 4.6 Child Diagram for Process 4
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4.3 Database Design

Chapter 4 System Design

The design of database is very important because it can greatly affect on

the performance of data retrieval, updating and query in the run-time period of

the system.

4.3.1

Data Dictionary

In this project, it is important to know some of the data settings and data

types used in MS Access DBMS, as is shown here in Table 4.1 below. The “(*)"

symbol is used to represent the primary key of the table.

Setting Type of Data Size

Autonumber A unique sequential (incremented by 1) | 4 bytes (16 bytes if the FieldSize
number or random number assigned | property is set to Replication ID).
by Microsoft Access whenever a new
record is added to a table. AutoNumber
fields can't be updated.

Text (Default) Text or combinations of text | Up to 255 characters or the
and numbers, as well as numbers that | length set by the FieldSize
don't require calculations, such as | property, whichever is less.
phone numbers. Microsoft Access does not

reserve space for  unused
portions of a text field.

Date/Time Date and time values for the years 100 | 8 bytes.

through 9999.

Table 4.1 Desciption of data settings

il
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Setting Type of Data Size

Currency Currency values and numeric data 8 bytes.
used in mathematical calculations
involving data with one to four decimal
places. Accurate to 15 digits on the left

side of the decimal separator and to 4

digits on the right side.

Table 4.1 Desciption of data settings (cont'd)

Following are the data requirements for Budget Advisor, laid out in their

respective tables.

Field Name Setting .| Description

ID (*) Autonumber Unique number for parent entry

Position Text Parent’s position in family (Head of
Family or Spouse)

Name Text Name of parent

Age Text Age of parent

Birthdate Date/Time Birthdate of parent

Table 4.2 Parents

Field Name Setting Description

ID (%) Autonumber | Unique number for child entry
ChildName Text Name of child

Age Text Age of child

Birthdate Date/Time Birthdate of child

Table 4.3 Children
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Budget Advisor

Field Name Setting Description

ID (%) Autonumber | Unique number for financial goal entry

FinancialGoal Text Name of financial goal

Date Date/Time Date expected to achieve the financial
goal

Cost Currency Cost that it takes to achieve the
financial goal

Table 4.4 FinancialGoals

Field Name Setting Description

ID (%) Autonumber | Unique number for money inflow entry

Frequency Text Frequency of money inflow (Monthly or
Yearly)

Sourcelncome Text Source of money inflow (name)

Amount Currency Amount of money inflow

Table 4.5 Inflow

Field Name Setting Description

ID (%) Autonumber | Unique number for money outflow entry

Frequency Text Frequency of money outflow (Monthly
or Yearly)

OutflowType Text Type of money outflow (Saving or
Expense)

OutflowName Text Name of money outflow

Amount Currency Amount of money outflow

Table 4.6 Outflow
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Budget Advisor

Field Name Setting Description

ID (*) Autonumber Unique number for free spending
allocation entry

Frequency Text Frequency of free spending allocation
(Monthly or Yearly)

FreeSpendName Text Name of free spending allocation

Amount Currency Amount of free spending allocation

Table 4.7 FreeSpend
Field Name Setting Description
ID (*) Autonumber Unique number for daily free spending
| entry

FreqCategory Text Frequency category of daily free
spending (Monthly or Yearly)

Date Date/Time Date of daily free spending being done

FreeSpendName Text Name of daily free spending

Amount Currency Amount of daily free spending

Table 4.8 Daily

, 74“ :
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4.3.2

The ER Model was introduced by Peter Chen in 1976 to facilitate

database design. The main purpose for developin
support a user's perception of the data. The diagrammatic representation of all

tables in the database is illust

page.

User e has
1 ‘

1

Family Life
| Financial Plan

11
has

m

Financial
Goals

Figure 4.7 Entity Relationship Diagram of

Entity-Relationship (ER) Diagram

Report,
“'m
haé’. ; ¢ has
5
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1
m :
e Financial Plan
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/
/ \
4 //\"
m m
A
Annual Plan Monthly Plan '
|
1 1
\
has has
|
!
\
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Spending . Spending
Categories Categories
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g a high-level data model is to

rated in the ER diagram in Figure 4.7 on the next

Graph
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the Budget Advisor software
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4.4 User Interface Design

User interface design is a very important factor determining the usability
of an application. A good graphical user interface (GUI) should be intuitive,
minimizes the need for the user to memorize things and at the same time is also
interesting to look at. There are several general principles for user interface
design, which are consistency, recoverability, confirmation and verification of
message, responsiveness and reverse action. All of these will be accounted for
to the approach in the designing done here. Figure 4.8 below shows the first 0ok

(preview) of what the user interface would appear to be like for the Budget
Advisor.

4.41  Preliminary Interface Design

The picture below shows the early interface design of the Budget

Advisor, to get a rough idea of how the program looks like during Projek limiah 1.

Welcome Mutahir

What would you like to manage?

March
Life Financial Annual Plan Monthly Plan Daily Trackin
Life Financial

Plan

Figure 4.8 User Financial Home Page (preliminary design)
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As can be seen, the interface layout resembles that of a web browser, a

hybrid Windows/Web interface if you may. It is divided into four areas, explained
below in a clockwise order:-

Top Left Area where the Help button and navigation buttons (Back,
Forward, Home and Exit) are located. The buttons will react to mouse
cursor rollovers and also when it is clicked. This area will serve to help in
user navigation through various parts of the program.

Top Right Area where link buttons are provided for immediate links to
the features that the user might regularly use from time to time. At the
time, the features are the Financial Wizard Assistant and Reports &
Graphs.

Bottom Right Area where information contents from financial plan
details, reports, graphs and statements etc. will be displayed. The look
(background) will change corresponding to the user's choice, a different

look for each of the financial plans and the home page.

Bottom Left Area would present the user with a set of common tasks
corresponding to the financial plan being selected.
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4.4.2 Final Interface Design

As development of the program progressed, the interface design has
been changed almost entirely. | have decided to omit the hybrid Windows/\Web
interface, and decided to go for a much simpler interface. Below is a look of the

program when the user first opens it.

-, prsonal Financlaf Mano
Budget
Advisor-

No AvallableUser
03 September, 2002

Attmntion}

’
z You have not set'up your

o
@%&&’Tﬁf“ i User Records vet.
o "4;:‘.'7_«::/

To set up your records now,
click G

User Records

et
B 22
Daily Free
Spending [nput

o User Recor:

Figure 4.9 User Financial Home Page (final design)

As can be seen, the new and final interface is now simply divided into
two areas, as explained below:

e Left Pane is where the buttons linked to the three sections will be
located. At the top of this left pane is the Budget Advisor logo, followed
by the name of family and the current date of the day. The three buttons
that corresponds to the three sections are named (from the top) User
Records, Daily Free Spending Input and Reports & Charts.

e Right Content Area where the content sensitive pages will be displayed

the moment the user clicks any of the buttons on the left pane.
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Upon opening the program for the first time, the user will be brought into
attention that they have not set up their User Records yet. To start setting up
their records, they would have to click the Go To User Records button, which
would bring them to the screen below (this is also the same screen the user sees
if the User Records button on the left pane is clicked). Please refer to Figure 4.9
above.

The sections are listed below. Refer to the figures (Figure 5.0, 5.1 and
5.2) in the following pages.

e SECTION 1 - User Records. Clicking Next would bring the user to the
subsequent page, as listed in order below:-

o First page - Family Composition & Financial Goals

o Second page — Money Inflow (+) & Money Outflow (-)

o  Third page — Free Spending Allocation

e SECTION 2 - Daily Free Spending Input
e SECTION 3 - Reports & Charts
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Chapter 5 System Implementation And Testing

5.1 System Testing

Testing provides a method of uncovering logical error and to test the
system’s reliability. Hence, all of the system’'s newly written or modified
application programs, as well as new procedural manuals, new hardware, and all
system interfaces must be tested thoroughly. Testing is done throughout the
entire course of the system development, and is not only subjected to be
conducted at the end only. It is far less destructive to conduct testing earlier in
the development stage than to have a poorly tested system fail after installation
when it is in the user’'s hands. Such an occurrence would result in waste of time,
cost and effort. A successful testing would result in quality produced software
that is few in errors and works according to specifications and user requirements.

In developing a system, testing usually involves several stages.
5.1.1  Unit Testing

Unit testing concentrates on the smallest component of the system for
testing. Each individual component developed in a system is tested
independently and apart from other system components, ensuring that they
operate as intended on their own.

During testing, the program is checked to velify that the routine works as
it had been written. Succeeding this, valid and invalid data are created and tested
against the routine, hoping that it catches any unseen errors. Upon getting
satisfactory outputs from the main module, we will proceed to test other modules
by adding more test data that conforms to it. Verification of the output from a
certain test data must be carried out carefully, the mistake of assuming that data
contained in a file is correct just because a file was created and accessed should

be avoided. Invalid data is included in testing to ensure that the system can
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properly detect errors. Two types of unit testing are applied to this project,

namely, white box testing and black box testing.
5.1.1.1 White Box Testing

White box testing involves the task of analyzing the code and using
one's knowledge about the structure of a component to derive test data. The
advantage of white box testing is that analysis of the code can be used to find out
how many test cases are needed to guarantee a given level of test coverage.
The tests covered under this phase includes basic path testing, data flow testing,

path testing and loop testing.
5.1.1.2 Black Box Testing

Black box testing involves the task of studying the inputs and related
outputs of a test object to determine its behaviour. The advantage of this kind of
testing is that the use of a black box would free itself from the constraints
imposed by the internal structure and logic of the test object. The disadvantage is
that it is not always possible to run a complete thorough test in this kind of way.
Among the tests conducted during this phase are boundary value analysis, error

guessing and domain testing.
5.1.2 Integration Testing

When all components have gone through unit testing, the next step is
ensuring that the interfaces among the components are defined and handled
properly. This step is called integration testing, also known as module testing,
which aims to verify that all components work together as described in the

module or system design specifications.
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The order in which components are tesied here affects our choice of test
cases and tools. The system is viewed as a hierarchy of components, where
each component belongs to a layer of design. In this system, the top-down
integration approach is used, where testing begins from the top, and working

down to the levels below. This process is continued until all modules are tested.

5.1.3 System Testing

The last testing phase is system testing which is performed to uncover a
system’s limitations, measure its capabilities and make certain that the whole
system works according to user's specifications. Developers will work out with
the users to during this phase where the system is checked against the user's
requirement specification. If the users are satfisfied with the system, then it is
assured that the product is now ready to be released for use. The results from
the testing will determine whether or not the entire system specification and

objectives are achieved.
5.1.3.1 System Test Considerations

In system testing, not only does the behaviour of the individual functions
need to be tested, further functional tests also involves the following:-

o Event List All the possible triggers is exercised and the expected
results are compared with the actual results. Every function is tested by
one or more events in the events list.

o  Error Message Testing Every error message, which are included in the
system are extracted from the code and placed in a table to be tested for
appropriateness and understandability. On top of that, they are also
checked against a ‘national language’ perspective to see that they have
enough room for displaying in both the table and onscreen if it were

being translated.
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Documentation Testing Each example shown in the user's manual are

checked to ensure its correctness.

5.1.3.2 Fundamental Tests (Product Verification Testing)

In addition to the functional tests based on functional behaviours defined

above, there are other tests fundamental to all software. Several of them are

difficult to measure accurately. To name five of them:-

Usability The usability should be based against building user interfaces
that have patterns already familiar to the typical user. The user then
learns to use the software through pattern matching and paradigm shifts,
exactly as they do in mastering any product.

Installability This measures how easy it is for a novice to install the
software correctly and easily, without outside reference say from an
expert or user manual.

Reliability Reliability tests are conducted according to mathematical
models of software reliability to gauge the probability of a particular
function of the system to fail within a specified time. Reliability and
consistency testing go hand in hand where the system behavior (inputs,
outputs and response time) is measured for consistency.

Performance Performance tests are conducted to ensure that the
system response time meets the user's expectations and does keep up
to the earlier specified performance criteria under heavy stress or
volume. During these tests, response time and the transaction rate are
measured; its purpose is to test-run the performance of various functions
of the software within a specified hardware configuration. Often this test
can be coupled with stress testing.

Serviceability This test relates to the ability of the support personnel in

acquiring enough information to enable the maintenance organization to
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assess the error and fix it without additional information in the event that

the user’s application crashes.

In conclusion, a visual representation of the steps taken in system

testing is shown as in Figure 5.1 below.

l

l

Component Code

Unit Test

UnitTeSt ©OO GO0 OGOOEONLNOSEOSO®POOEOO

System Test

I

Unit Test Unit Test

— Integration Test

y

Function Test

A
Performance Test

F 3

A

Acceptance Test

y
Installation Test

System ready to use

Integrated Module

Functioning System

Verified, Validated Software

Accepted System

Figure 5.1 Steps taken in System Testing
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Chapter 6 System Evaluation And Conclusion

6.1 System Evaluation
6.1.1 Problems Encountered and Solutions Recommended

As with other projects, during the development of Budget Advisor, | did
encounter problems which unfolded one after another as the development

progressed.
6.1.1.1 Problem Encountered During Analysis Phase

Determining the Scope of the System

The extent to which this project will be developed was quite hard to
come upon, considering that | have no prior experience in developing one.
Several matters was taken into consideration, one of them being the fixed time
frame given for its completion. To overcome this, | studied the capabilities Visual

Basic together with the other softwares used, concluding in the final scope

decided for the project.
6.1.1.2 Problem Encountered During Design Phase

Time Constraint

During the design phase, there was not enough time to study and
Produce the best solution for the system design. For the record, the design phase
Was conducted during Projek llmiah 1, which spanned the course of only 40 days
("Semester Khas” 2001-2002). | find this problem can mainly be attributed to
Inexperience and insufficient knowledge. This was not helped by the low
transparency regarding the design of the many systems found during literature

"eview. Hence, the best system design that could be produced was found
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through compiling the many previous year student's report documentation, taking

in the good aspects in each of them.

6.1.1.3 Problem Encountered During Coding Phase

Data Not Synchronized On Time
This was a problem that | could not come up with a solution. The

problem here involves the synchronization of data between the User Records
section and the Report & Charts section, in which data is not immediately

synchronized after any modification has been in the former section; if the user

happen to view the latter section, the older unmodified data would be displayed.

The only solution left for the user would be to close the program and start it

again, only then would the modified data be updated and viewed accordingly in

the Report & Charts section.

6.1.1.4 Problem Encountered During Testing Phase

Inefficiencies In the Program
| discovered that the program’s performance is lagging and inefficient,

although this is considered a minor problem and not far disastrous as to affect

the user's data integrity. This problem might be attributed to the way the program
was written, which was quite unprofessional in its layout and use of controls,

resulting in the degrade in performance while executing it. Redundant functions

and calls were many and present throughout the code. In conclusion, | don't think

there is a clear solution to this other than to hope that processing power is

evident on the user’s side.
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6.1.1.5 Problem Encountered During Implementation Phase

Package and Deployment

There were problems encountered during the process of preparing the
software package. The software package is important as it enables ease of
installation for the user upon receiving the software. Although there are other
package deployment software available, | did not decide to immediately try an
alternative one than the one used (bundled together as one of the tools with
Visual Basic 6.0 as the “Package & Deployment Wizard). | assumed that the
abrupt halt in creating the package was due to a faulty version of Visual Basic
(mine was a pirated copy). Other than that, it may be because of conflicting
versions, since Crystal Reports was embedded in developing Budget Advisor,
d was version 8.5. Since no error message or error log

and the version that | use

was given, it was hard to determine this for sure. In the end, this problem was
overcame by installing Visual Basic Service Pack 5 that was up for download at

the Microsoft support website. Thus, the software package was able to be

produced.

NOTE:- Although it appeared that the above solution succeeded in solving this
problem, another problem came up during installation of the software; in which
the software could not be installed completely. Thus this problem still holds and |

have decided that the Budget Advisor will not have a software package

deployment included.
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6.1.2

System Strengths

Although | found that Budget Advisor lacks in many aspects to some

extent, it nonetheless still displays some strengths of its own, listed here in the

following:-

6813

Simple and Understandable Execution | found that the working of this
program is very straightforward, meeting the user requirement that it
should be as simple and concise as possible. The guides present at
almost every part of the program will prove to be helpful for the novice,
and | do believe that one might not need to refer to the manual often with
these guides present. The interface has also been designed to minimize
any clutter and is flushed with distinct colours appropriate with the
various content being shown.

Helpful and Guided All Around Novice users are prone to make
errors, but with error messages and warnings, filtered and controlled
inputs on characters that are allowed to be entered and also pre-defined

options, it would assist these users a lot in using the software.

System Limitations

The limitations that exist in this system are many, but unfortunately could

not be remedied upon considering the time constraints given. Perhaps future

revisions and updates might be able to overcome the following limitations:-

Advise Not Present Despite this program being called ‘Budget Advisor’
it does not do much in advising the user regarding their finances. What it
does is presenting the user with reports and charts that will help the user
in determining the best course for his/her financial situation; in other
words, the advice aspect is left for the user to come up with on their own.
| find this to be a big loss of feature for the Budget Advisor, but in the

course of solving this limitation, it is apparent that the solution is not easy
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to be developed. The experience and skill in creating a good artificial
intelligence that would interact with the user, give timely and appropriate
responses and such is out of my knowledge base. To note, such an
artificial intelligence capability is hard to come up with considering that
the input from the user varies and is quantitative in nature.

e Low Level of Customization The generated reports and charts do not
offer a customization feature to it, and is already pre-tailored to view only
certain information. The user is not allowed to format it into different
forms for viewing (i.e. bar graphs or line graphs). Such feature is present
in powerful personal financial management softwares such as Microsoft
Money and Quicken Deluxe, a good feature | might say, but one that
requires careful planning and implementation. This limitation can be
attributed to not fully understanding the capabilities of the reporting
software (Crystal Reports 8.5) that was being used.

e Unavailable User Menu and Help Although the user is able to navigate
through the program with ease with the help of the guides, the lack of a
user menu can be a drawback. A user menu is useful for those who find
it more helpful and is the best way to go about in working one’s way
through a program. Furthermore, there is also no Help file that can be
referred to in the event the user is stuck with a certain task that has got
them stumped.

Unavailable Web Integration There is a lot to be said regarding the

lack of web integration in this softwaie. To extend this program and have

it implemented online would mean that the scope of the project would
have to be expanded; a lot of planning is required and nonetheless, it
would also amount to a long time for its completion. The deployment of
this application on the web would be meaningless if it just supported the
interaction between the user and the application. To make full use of its
presence on the web, it must be integrated and linked among the crop of

websites that offer financial content and services. Take note that such
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6.1.4

websites are very little in number here in Malaysia. That being said, | do
find that the implementation of Budget Advisor away from the standalone
platform at the moment onto the internet is feasible, provided it will be
carried properly and benefit the full capabilities of the web.
Unsynchronized Data Between Records and Reports This is present
between two sections in the program, namely the User Records section
and the Reports & Charts section. Please refer to 6.1.1.3 Problem
Encountered During Coding Phase above.

Redundant Data In User Records Redundant entries in most tables of
the database exists; that is, no control is included to prevent entries that

have the same name.

Future Enhancements

There were many features that were overlooked upon and also some

which were omitted because of several reasons (time constraint and
inexperience are the two main reasons), and being the developer, | am the least

satisfied with these setbacks present in the program. Several suggested
recommendations on the enhancements that can be made on Budget Advisor in

the future are as follows:-

Revised Reporting | hope that the reporting style currently
implemented could be enhanced (have more details and a
summarization to it) and enable the user to customize it more freely
(users will be able to change the type of report generated and also
choose which fields he/she wishes).

Improved Interaction With the User | would love to see the program to
give more interactive content to the user, such as advice and

recommendation from time to time, and have the user give his/her

feedback on it.
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o Added Support for Web Integration More research needs to be done
on the many sites offering financial content and services locally, and |
hope with such information from the research, the Budget Advisor could
be modified to offer efficient web integration. | would love to see the
Budget Advisor having a personalized user financial page deployed on
the web just like other softwares in the same category namely MS
Money and Intuit's Quicken (see Chapter 2: Literature Review page 18
and page 20). Having said this, it would require full backing from said
local financial sites in order to achieve this daunting task of including
such a feature.

e  Fully Documented The Budget Advisor has not been fully documented
(both technical and user-end) when it was handed in, thus it might be
difficult for future revisions to be done against it. | would hope for it to be
documented properly in the future, especially the sourcodes that was
previously mentioned to be inefficient.

o Increased Efficiency In Code Execution As mentioned in the point
above, excellent documentation on the sourcecodes would make it
possible for someone much more skilled in programming than me to
make enhancements and streamline the code execution, thus increasing

its efficiency (Please refer to 6.1.1.4 Problem Encountered During

Testing Phase).
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6.2 Project Conclusion

Overall, this project has achieved to deliver the Budget Advisor in time
and fulfilled most of the objectives and requirements as specified during the
system analysis phase.

Throughout the course of developing the Budget Advisor, there were a
lot of valuable knowledge and experience gained. As the project progressed and
being built up, so did my insight on the world of personal financial management,
how IT and the internet has come to change and shape new ways for people to
manage their finances, programming concepts, how to design a good user
interface using various computer graphic tools and also professional reporting
and information presentation. | have come to use various softwares (some of
which | have never even used before) in developing this project, honing my skills
in using them and exploiting the many features that prove to be valuable and not

to mention effective. These software are namely Microsoft Visual Basic 6.0,

Microsoft Access, Adobe lllustrator 10.0, Adobe Photoshop 6.0 and Flash MX. |

am looking forward to exploring their features further and hoping to use them to

the fullest in any future projects.
While acquiring technical skills in using software are essential, good

in software engineering techniques had also been applied by
gh this project, | have seen how the techniques,

practice
undertaking this project. Throu
paradigms and approaches learned in my Computer Science courses (namely
sign and Software Engineering) can be applied in a real
It is thus a golden chance for me to

System Analysis and De

software development environment.
experience this applied in actuality.
Lastly, | feel there is still more room for improvement in this system. As
mentioned before, the system scope was defined through the waterfall model
with prototype, making the system highly expandable in terms of functionality.

Future enhancements as explained previously could still be made.

97. :



Budget Advisor

[1]

[2]

[4]

[5]

[6]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

References

MSN Money Home Page. Available HTTP:
http://moneycentral.msn.com/home.asp [27 March, 2002]
Quicken.com Website. Available HTTP: http://www.quicken.com/ [27

March, 2002]
CNET Software. Available HTTP: http://www.software.cnet.com [2 April,

2002]

Mutual Funds Magazine. Available HTTP: http://www.mutual-
funds.com/mfmag/ [1 April, 2002]

Central Bank of Malaysia (Bank Negara Malaysia). Available HTTP:

http://www.bnm.gov.my/ [1 April, 2002]
whatis?com. Available HTTP: www.whatis.com [27 March, 2002]

Stephen’s Homepage. Available HTTP:
http://ox.compsoc.net/~swhite/historv.htm| [27 March, 2002]
Adobe Systems, Inc. Available HTTP: http://www.adobe.com/ [2 April,

2002]
Macromedia Official Site. Available HTTP: http://www.macromedia.com/ [2

April, 2002]
Microsoft Official Site. Available HTTP: http://www.microsoft.com/ [2 April,

2002]
GY.com, Inc. Computer Digest. Available HTTP:

http://www.gy.com/home.html [2 April, 2002]
Laman Kerajaan Elektronik Sabah. Available HTTP:

http://www.sabah.qov.mv/events/1999bpkk/ [1 April, 2002]
Microsoft Developer Network (MSDN). Available HTTP:

http://msdn.microsoft.com/ [2 April, 2002]
Crystal Decisions. Available HTTP: http://www.crystaldecisions.com/ [2

April, 2002]

98



Budget Advisor

[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

Azizi Ali and Bose Dasan, KP. “Millionaires Are From A Different Planet”
Kuala Lumpur: True Wealth Sdn Bhd. Second Edition, 2001.

Allen, Margaret. “Dollars & Sense”. Singapore:Times Books International
1985, Pg 1-16, 31.

Kiyosaki, Robert T. and Lechter, Sharon L.. “Rich Dad Poor Dad”. Arizona:
Techpress Inc. 1998,

Bank Negara Malaysia. “Buku Perancangan Dan Penyata Kewangan
Keluarga”. Kuala Lumpur: Pustaka Bank Negara 2002.

E. Kendall, Kenneth and E.Kendall, Julie. “System Analysis and Design”.
New Jersey: Prentice Hall Second Edition 1998, Pg 108-125, 207-214.
Davis, Alan M. “Software Requirements”. New Jersey: Prentice Hall 1993.
Pfleeger, Shari Lawrence. “Software Engineering: Theory And Practice”.
New Jersey: Prentice Hall 2001, Pg 48-52, 136.

Sommerville, lan. “Software Engineering”. New York: Addison Wesley, Pg

118-131.
Allen, Margaret. “Money & Marriage Family Finance”. Petaling Jaya:Times

Books International 1991.
Whitten, Jeffrey L. and Bentley, Lonnie D. and Dittman, Kevin C. “Systems

Analysis And Design Methods”. New York: McGraw-Hill 2000, Pg. 573-

574, 583-584.
Halvorson, Michael. “Microsoft Visual Basic 6.0 Professional Step by

Step”. Washington: Microsoft Press 1998.
Pitts, David and Ball, Bill. “Red Hat Linux Unleashed Third Edition”. USA:

Sams Publishing 1998, Pg. 8-11.



Appendix
Budget Advisor
User Manual



jenuepy Jesn

001

8Ll NCEEEIRTS e
suey) g syodoy e
indu| Buipuadg aai4 Ajleq e
AioBaje) uoneoo|y buipuadg es14 —
Aiobsje) moyno Asuopy —
Aiobayen mojuj Asuopy -
Aobaje) sjeoo |eoueul -
Aiobeye) uaipyiyp -
Aobaje) syusied -
Splooay Jasn e
90l ybnoiypjiepn weibolid ¢
S|qe sypalqo e
ooelslU| JI8sSN By e
L0L MaINIBAD welboly L
obed aag oido} uono9g

"so1do} Buimo||o} 8y} SulejuoD [enuew Jasn siy |
SJUdIUO0Y &

[enuely 1asn JoSIApY }9b6png

JosIApY 186png



(uonoss
$pJCosY J18sn 8yl ul Ajuo)
awey) Alju3 uoljeulloju|

(uonoas splooay Jasn ay)
ui Ajuo) suondo AloBajen

(uonoss sploosy 1asn
au} ui Ajuo) J1eg uonebiaeN

SNl uonosg

[enuep Jasn

I01

a0eI8]U| Jas( JoSIApY 18Bpng ay] v ainbi-

1]

ealy Jusjuo) ybry aued ysa7
AT e
R \
[ ewea oSy man viesi]
~ rappawpIp
pue aagqe 3jqel ayj woij "PA033Y M3N HIsUL
3] 3s00Y3 ‘ANUa UL SAOWAL O] 432 *Anus ue ppe ol syeyd
i S =l .. AXjU3 UORRULIOJUT 3 syodoy
|

s|gon _m;_ucwci
R uopisodwio] Ajjuwied =

EEHT/T/T 69 wsunuy
SE6T/1/1 £ Apeys uys
1661/1/1 11 SISUIEW JIRYSIEK
a3epLpig i aby ] SWEN piud
$ua1pjiyos aaey nok oQ
S|e09 >
jepueu ?

TIXON 40 3oeg J3YllS M2 ‘sabod uaamMIag DAOW Of “MOjRq SUCHINNSYL
a8y} M0]10] ‘SUSRRIYIPOW J3YRIN] )P 0] “Mala 0] ysiM nod Asobsied syl old

sbed 151

Sp.1023y J9sn

uonng
speyD @ sHoday

jnduj Bujpuads

a314 Ajieg

Sl

uopnng induj
uipuadg sa14 Ajleqg

/N

Nz

uolNg splooay Jasn

/

200z '43qwaidas zo
Ape g s gy aiyeingy

~IOSIAPY
- 193png

aleq jualing e
aweN Ajwe e
oboj Josinpy 1ebpng e

aoeLlalu| Jasn ayl 7
MBIAIBAQ welbold 7
| Uoljoas

10SIApPY 186png



01

9|qe] sjoslqO V 9jqel

Xxoq abessaw

Induj uoiewloju| Buipuodsaniod ayy dn Buuq [Im 31 Bupjon

UOoI08s sp1oday Jasn a8y} Jo swely Ajug uoeWIOoU| Y} Ul Pa]eooT]
uoyNg pioday MaN Uasu|

 p4oaay MaN Hasul

sbed snoinaid sy} dn Bulq [Im 11 Buoi)
Uo[}o8s sploday Iasn a8y} Jo Jeq uonjebineu ayj ul pajesoT
uoyng IxaN

abed juanbasqns jxau sy} dn Buuq |Im 31 BuppPID
uonjoss sploday Jasn ay} Jo Jeq uoiebiaeu ayy Ul psjeoo-
uonng yoeg

uonoss sueyy @ spoday ayj dn Buuq jim 1 Bunpl)
(uonng puiy} ay}) sued ya syj 1e payesoT
‘uopng spey) g spyodsay

uonoes induj Buipusdg sai4 Ajleq ayi dn Buuq jim 3 BuoD
(uoyng puooss ay)) sued Yo 8y} Je pajesoT
"uopng induj Buipusdg sal14 Ajleq

ndujy Buipuads
3814 Aneg

NN@
W\.@w‘mﬁ%

(umoys jnejep

8y} aq ||m Aiobajeo sjusied — abed sjeoo) |elpueul g uopnisodwon
Aliwe ayy) uonoss spioday Jesn ayy dn Buug [im J Bunoln
(uonng 3s1y 8y}) sued Yo sy} Je payeso

"uojng spiooay Jasn

sploaay 1350}

uonduosag

308lqo

|enuelp 1ssn

olqe] s}oalqo 7

10siApy 196png




€0l

(penunuoo) ajqe] spa3lqo V 8|9eL

pake|dsip Buiaq sI 1y} yeyd pue podal 8y} 8soo [[IM I BuIsoIlD
uoloss suey) g spoday ay} ul pajedsoT]
uoyng aso|n

suondo speyo pue spodal ayj woly paybiybiy

peys pue podal Buipuodsaliod ayy dn Buug [m 1 BupjolD
uol}oss spey) R spoday sy} ul pa}esoT]

uopng Maip

FABIA

—

paisjus uonewlojul buipuads aal} Ajlep 8y} SAES |IM I BupjolD
uonoss induj Buipuadg aa14 Ajleg 8y} Ul pa}esoT]
uonng bBuipuadg sa14 Ajleq siepdn

_ buipuadsg aasg Ajleg sjepdpn

Xoq abessaw
8} WOJ} JIXe pue palsjus UolJewloU! ||e [9oued |IM 31 BuyolDn
saxoq sbesssw jnduj uoijewlou] ||e ul pa}eosoT

uonng |eouey) e {saued

X0q abessaw sy} Ul paiajua UORBWIOLUI 89U} SAES [[IM JI BUBDID) e
soxoq afesssw Jndu| uoieWIOU| ||B U] P}eo0T e Eo
uouNQ Pasu| e j1asuf

Sp102a1 Jasn pue a|qe} ey} wol} Ajua
BU} 8A0WAI [[IM J1 3D1[9 ‘)l DAOGE S|E]} Y} Ul USSOUD S| Aljus ue j| e
UOI}09S SPI00aY Jasn au) Jo Skl AU UOIBWLIOM| Y] Ul Pe}edo] e
uonng a)ejeq e a31a18d
i uonduosaqg

108[q0

|[enuelp Jasn

losinpy 196png




140!

™h (penunuoo) sjqe] syP3[q0 V 8lqel

|aqe| a8y} Aq psjesipul uoido ay} 8soyo [IM }l BuolD e

uol}09s
SpJ02ay J8sn 8y} ul seuobaed usip|iyd pue sjuaied sy} ul pejedo] e

suojng olpel ON SOA e ON S8A o

(woJy @s00YD 0} Y2Iym Wol}
sonjeA abejusoiad wooz dn dod e dn Buuq |jim spis Jybu sy}

U0 MOJJIE 3] 32110) uasoyo abejusolad wooz ay} 0} Buipiodoe
podal sy} Jo uoneoiiubew sy} ssbueyo — uoyng wooz ©
Ueyo pue podal sy} Jo apis Us|
. ay) uo sued uonebireu sy} sAejdsip — uojng aued uonebineN ©
M (1ny u1 pake|dsip Jou aie Heyd pue uodal 8y} jey} souejsul
| 8y} ul|njasn) Heyod pue yodal sy} seysaial — uoyng ysalyey ©
UMOoYys
Buieq Ajjuaung st jey} Heyo pue pyodal sy} sjuud —uopng julld ©
molaq paulejdxa Se suoiouny snoueA wiopad [Im 31 BUBdIlD e
uolj08s spey)
© spoday sy} ul paAeldsip peyo pue podal 8y} 8A0ge pa}edoT] e
(wooz pue
sued uonebiAeN ‘Usalloy ‘Julld Ys| woly) suopng Jamalp Hodsy e ﬂr) Nogm =i % m
w0} 9)ep 3y} 9S00y 0} Y2Iym wol} Jepusjed
yuow dn dod e dn Buuq jjim apis 1ybu 8y} uo molre ayj Buyal) e

UOoIj03S SPI0OaY
1osM ayj ul saxoq abessaw pue salobaled uleUsd Ul pajedoT e

[0Jju09 Joyoid sleq e TJ
TEEICTe)

0861 Asenuer 1o

uondiiosaq

|enue 18sn

10SIAPY 19b6png




SOl

(penunuoo) ejqe| sps[qo V alqel

MOUINO ASUOW

*aA0QgR UojINg MSIA

MOJJUT ABSUOW
9} 995 ‘UOIBLLIOJUI JBYHNY 104 “[3qe] aU} JUBNYBIY [IIm 3 BudlD e
UOI}08S SP1023Y J8sM 8y} ul paledoT] e orn
sjaqe| suondQ Alobaje) e SIBOD |elouedld P

19gE|
ay} Ag paleoipul Jusjuod Buipuodsaiioo ayj Aejdsip [jim 3 BuidID

UOI}08S SPIooay Jasn ay) ul pa}edo] e
sjeqe| suondQ Alobsie) e

SEER) : et
{ZIURUL :wm%mL UBIPIYD SMW sz sjusied BINE w
e ; RS

laqe| 8y} Aq pajeoipul uondo sy} 8soyo |jim 3 BuiolD e
UOI108s SPIodaY Jasn 8y} Ul saxoq sbessaw uleyas Ul pajedoT e

suoyng olpel Alies A AJUlUoly e
uonduosag

Apesp
AYauol

302lqo

|enuepy Jasn 10sIAPY 186png




901

splooay J1asn g 8|gel

"MoJaq uonoasqns  Aiobaje) sjeoq |eloueuld, ay} 0} paadoid

‘paAeidsip
aq |m (1nojod ul usalb swi|) sbed Alobejeod sjeos) |eloueul{ sy e

s|eos9) |eloueul

‘Mo|aq uoloasgns Aiobaje) ualpiy), ayj 0} paadoid
‘pakejdsip aq |im (1nojoo ul abuelo) abed Alobayed uaipjiyd syl

usipjiyo

" NdHL

dn jas usaq
jou sey plooal

oy 4|

"UOyINg SP10923Yy J8SM O 05 SY] YIIO ‘sSploday Jasn ayrdnias o
‘pake|dsip aq |im abed uonuapy ay |

"'Sp102ayY J8sM Jay/siy
dn 18s Aj|n} J0u sey

"Mojaq uonoasqns Alobaje) sjualed, sy} 0} pasdolid
‘pake|dsip aq |jim (u1nojoo ul ajdind) abed Alobajes sjualed ay |
‘uojng splooay J9sSM O] 05 Sy} M2I|0 ‘splooay Jasn ayidnies o]
‘paheidsip aq |im abed uonuapy ay |

‘|swi 3811 |yj 1oy
welboid ayj suadQ

'N3IHL

"*"19sn ay} 4|

Sp.lo2ay Jasn [E

"welboid sy} jo ybnoiypiiem ybnoioyy e ypm noA apinoid [jIm uonoss siy |

ybnoaypjjepp weaboud E

|jenuey Jasn

Z Uo1}09g

losinpy 19bpng




LO1

(penunuod) spioday Jesn g d|gel

"MOjaq
uonoasqns ,AloBsje) uonedo|y Buipuads 83814, Sy} 0} pead0id e

, ‘paheidsip uoneoo||y

aq M (Jnojoo ul moj|ak) ebed AloBsjed uolyedolly Buipuadg @814 8yl e | Bulpuadg sal]

“Mmojaq uonoasans Alobsied molinQ Asuol, 8u} 0} pesdold e
‘paAeidsip

aq |m (Jnojoo ui pal eisyony) abed AioBsieo moynQ Asuoly 8yl e

“Mojaq uonossqgns Alobs1e) mojpu| Asuo, 8y} 0} paadold e

‘pakeidsip
aq |im (u1nojoo ui anjq enbe) abed Aiobsejeds moju| Asuol 8y |

moinQ Asuop

e moju| Asuop
dn jos usaq
jou sey plooal

" N3IHL T8yl dl || "sploosy 1esM) J8u/siy
dn 18s Ajjn} Jou sey
""NIHL "ri9sn ayj 4|

(panuniuo9) spaoosy Jasn B

|enuep Jasn

1osIApY 196png




Aiobejeq sjusied 9 sjgqel

‘Mojeq uonoasqgns ,Aiobaje) uaipjiy), sy} 0} paadold e
‘pake|dsip aq |jim (1nojoo uj abuelo) abed Alobajed ualpjiyd ayl e
‘leqe| Alobajed ualpjiyd syl ol e €

‘¢ da1g 03 pasdold ON

‘c do)jg 03 pesdoid e

‘asnods ay} J0 a)epyuiq sy} Jsjug e
‘asnods ayj Jo aweu ay} Jajug e
induj uonewioju] asnodg

‘pPajgeu?d a4 |im 3nduj uojewaoju] asnodg ay| e SOA

"** s9sooyo
" NIHL d9sn ayj J|

‘Jjou 10 asnods e aAey noA Jaylaym Aj10ads 0} (ON 10 S8 A) uojng olpel ayj JO U0 8sooy)d

‘Ajlwey jo peay ay} Jo ajepyyiq sy} Jsjug e
‘AiLue] Jo peay sy} Jo sweu ay} Jajug e
induj uoneuuojuj Ajjwed jo pesyH L

deys

uondiiosag

KioBajen sjualed — splodoy Jasn E

|enuepy Jasn 10SIApPY }2bpng




601

AioBejen ualpiyQ d olgel

i "uopng 93e1a@ AU IO ©
| 1 1yBIyBIY 01 paAowal aq o} si ey} Ajjua pjiyo 8y} 8sooyy e

AJjua pjiyo e sAoway
wr ¢ doys 0} pesdoid e
M, ‘pake|dsip
M aq |m xoq abessaw Jnduj uojeuIoju] UsIpiiyo syl e
g ‘uoyINg p1099Y MSN Hasu| aupdallD e | Aljus pjiyo msu e ppy
v . aes ou.
# ** NOHL | sosooys iasn ayj u_L
[
‘e de)g 0} paaoold OoN
'z da1g 0] pasoold e
‘palke|dsip
aq M AUz uonEWIOU| PUE S|de} Uoiewloju] uaip|iyd 8yl e SOA
B ** NIHL| sasooyd .tasn sy} 4|
10U 10 UaIp|Iyd aAey noA Jayiauym Ajoads o} (ON 10 SBA) UOjINg OIpel 8y} JO BUO 8s00Y)H L
uonduosag days

RioBoajen ualpjiyo — sploaay Jasn [E

jenuep Jasn

10SIAPY }186png




011

(penunuod) Alobaje) usipjiy) g elgey

"MOJaq uonossqns Aiobsje) sjeos [eioueuid, 8y} 0} pead0id e
‘pake|dsip eq |im (nojoo ul usalb swij) sbed Alobsied sjeo |eioueuld a8yl e
‘leqe| A1069)e0 s|eo9) jeIouBUl4 SUI YOIID o ¥
x0q abessaw
‘uojng [aauegd ayj 310 9y} }IXa puUe |20uUey
'¢ dalg 0} pesdald "uolng Masuj aul 4219 uoijeuLIojul 8y} ppy
** N3HL | 0} sasooyo 1asn ay} |
PHYD SU} 4O Slepyulq sy} JBjug e
‘PIIYD 8} 10 Sweu sy} Bjug e
nduj uojewojuj piYo £ g
uonduiosaqg deis |

(panunuoo) Alobslen ualpjiyo — spi1029y Josn [E

jenuelpl Jesr

e e e

Josinpy 18bpng



IT1

AiobBalen sjeoq) |ejpueul{ 3 a|gel

‘mojaq uonoasqgns Aiobajed mojjul ASuol, auj 0} peadold e

‘pakejdsip aq M (1nojoo ul anjq enbe) abed Alobajeo mojjuj ASUoy 8yl e

‘uoyng 3xaN SY Yl e ¢
L

| _ Xoq abessaw
| ‘uojng [99ue 8y} o110 U] }Ixa pue |soue)
m "¢ de}g 0} peso0ld "UolNg 3asu| 8y} ¥21ID uoljeuLiojul 8y} ppy

** NJHL | 031 sesooyo 1asn ay} 4|

[eob |eloueuly SIY} SASIYOE 0} S)E} PINOM }I JBU] }S00 8y} Jsju] e

‘Jeob [eloueUl} SIY} @ASIYOe 0] Juem NoA sjep pejosdxs 8y} Jajug e

"1S1] umop doip Syl Woll 8s00yd YO [eob [eioueul) 8y} JO sweU 8y} 1Sjug e
induj uonjewLIoju| S|EOD [BIoUBUIY 7

‘uoyng s39e@ |y} #aIO

) ybiybiy Aiyus
0] paAowal aq 0} si Jey; Aljus |eob |ejoueuly sy} 8sooyd e | [eob |eioueul) 8 sAOWDY

Z dojs 01 peadold e

‘pahe|dsip aq
[IIM Xoqg abessaw 3nduj uoljew.oju] s|eos) |eloueuid syl e Ajus |eob
"UONING P1023Y MBN HasU| SUI DI e |eIOUBUL} MBU B ppY

*** NJHL | o0} sasooyd lash ay} |

‘pake|dsip aq |jim Aljug uollEWIOU] PUE B|ge)} Uoewloju| S|eOS) |BlIOUBUIH 8Y |

3
uondiiosaqg k

dayg

AloBaleq sjeon |eloueuld — spiooay Jasq [E

|enuey Jasn Josinpy 196png

e e e




clil

AobBajen mopu| Asuoly 4 ajqel

Xoq abessawl ay}

‘uong [aaueg ay 3ol JIX8 pue |goue)

i uonewlolul
"¢ de)g 0} paa20.d "Uo)Nq Hasu] ayi 321D U} PPY

*** 0} S9sooYo

""" NIHL d3sn ayj dj

MoOJjul Asuow SIY} 10} PAAISOSI JUNOWE 8y} Jejug e
11| umop doip a8y} Wol} 8S00Ud YO MOJjul Asuow Siy} JOj SWOodUl JO 92IN0S 8y} Jaju] e

"MOjjul
Asuouw siy} Jo Aouanbaly ayy Anoads 03 (Aldes A Jo AjYjuoly) uopng olpel 8yj JO SUO 8sooy) e
3 induj uoewoju] mojjuj Asuolp 7
Ajua
‘uonng aysjag Ayl MoID e mojul Asuow
‘1 1yByBiy 0] paaowal aq 0} si Jey} Aljus mojjul Asuow sy} asooy) e B aAnoway
Z dois 0} pesoold e
‘pake|dsip Anua
aq |Im xoq abessawi nduj uoewrioju] mojjuj Asuojy sy e Mojjul Asuow
‘uonng plooay MapN Hasu| sy YOI e M8U e ppy
*** 0} S9sooyd
" N3HL d9sn ayj 4j
‘paAe|dsip aq [|im AJjug uoljeuLIOjU| pPUB 8|ge} uoijewloju] Mojju] Asuop ay | L
uondiiasag dejg

RioBajen mojuj Asuoly — splooay Jasn [E

|jenuep Jesn 10SIApY 186png

_




el

(penunuog) Alobaje) mojul Asuop 4 8jgel

"MOJaq uondasgns Aiobaje) moinQ Asuoln, eyl 0} peadold e

‘pakeidsip aq [jim (dnojoo ut pas eisyony) ebed Aiobsjeo molinQ Asuoy syl e

‘leqe| Alobaied moinQ Asuop aul MoI1D e €

uonduiosaqg * delg

(ponunuoo) Alobajen mojiu] Asuopy — sp1023y Jasn E

jenuep Jjesn

JosiApy 186png



144!

AioBajen mojinQ Asuoly © sjqe|

Xoq abessauw ay}

‘uopng [eauen ayYIdID | }IXS pue [poue)d

uoljewolul

| "¢ deyg 0} peadoid "uoyng J8suj ayj 319 3y} PPY
M -~ 0} sasooyd
" N3HL dasn ay} |

"MOJJIN0 Asuouw siy} Joj Juads Junowe ay} Jsjuy e
1s1] umop dolp 8y} Wol} 8s00yd YO MOoIno Asuow siy} 10} SWeU Sy} Jajug e

g e]lilgle}
Asuow siy) Jo adAy sy Alioads o} (esuadxg 1o BuiAes) uojing olpel 8y} JO SUO 8S00YD e
"MOJIn0
' kauow siy} Jo Aouanbauy sy} Aj1oads 03 (Al4ea A Jo AJYJuoy) uoynd Olpel Sy} JO SUO 8S00YD e
induj uonewuoju] mopanQ Asuop Z
[ JSIVE)
‘uoynq s3s8|a@ Syl MdI|D e mojjino Asuow
‘1 1yBIyBiy 03 paaowal aq o} si ey} Ajus mopino Asuowl 8y} 8sooyd e e anoway

Z dais 0} paaodold e

‘pahe|dsip Anjua
aq ||Im Xoq abessaw 3nduj uoljewojuj MonQ Asuop sy e moIno Asuow

‘uolNg pl02ay MBN HIsU| Y YoIID e M3aU B ppy
"** 0} S9s0o0Y9
" NIHL dasn ay} 4]
‘pahe|dsip aq |im AJjug uoljeuloju| pue ajge)} uoljewoju] moinQ Asuol sy | L
uondiiosag | deoig

AoBajen moanQ Asuoly — spaooaay Jasn [E

|enue 1asn 10SIApY 186png




S11

(penunuod) Asobalen mollinO Asuoly o) s|iqel

"MoJaq uonoasqns Aiobsje) uoieoo||y bulpuadg aal4, a8y} 0] pasdold e
‘pakedsip aq |jm (unojod ul mojeh) sbed Aiobaled uoneoo|y buipuadg sai4 a8y e
UOHNQ IXBN 8yl YOI e €

uonduoseqg dais

(panunuod) Aiobajen mopanQ Asuo — sploaay Jasq [E

[enuep Jesn J0SIADY 18Bpng



ol

AioBajen uoieoo|y buipuads @914 H S|qel

| X0q abessaw sy}

| = ‘uopNg |9ouBR) BYI MOIID | X8 pue [sdue)
uonew.oul

'UORNG WAsU| 8} ¥OIID oy} PPy

0} s8sooyd

" NIHL i18sn ayj di

‘Buipusds 92y} SIy} Jo} Juads Junowe sy} Jsjugy e
‘15| umop doup 8y} woly 8sooyd YO Buipuads 884} SIY} JO} SWEU 8y} Jsjug o

‘Buipuads

2384} SIU} Jo Aouanbaly sy} Ajioads oy (Alea A Jo Ajyjuop) uonng olpel 8y} JO U0 8SO0YD e
induj uonjeunioju| Buipuadg salg

[4
m
‘uopng 8188 S MO o | Anue mc_ucmi ,.
71 yBuBIYy 0} peAowsal aq 0} s! Jeyy Aljus Buipusds &1} 8y} 8SO0YD © 991} B 8AOWSY |
Z deis 0] pead0old e |
‘pekeidsip m
aq |m xoq sbessaw Induj uoizewsoju] Buipuadg 8ai4 a8yl e Anue Buipuads
"UOJING pa02oay MBN HasU| aUI YOI o 881} MaU B ppY |
** 0} S9S00Y?
" N3HL Jasn ay} 4|
‘poke|dsip aq ||im A1jug UOIIBWIOU| PUE S|ge]} uoliewloju] uonedoly Buipuadg 8aid syl 1
uonduosaqg das ,

R1oBajen uoneosol|ly Buipuadg aa14 — spio2ay Jasn E

|[enue Jesn

losinpy jebpng



L1l

‘Hodai 8y} 8s0j0 0} uojNg 8SO|D BYI D e
‘peke|dsip a4 ||IM pasooyo podal syl e

"uoyng MalIA 3Yl 3210

1 WBiubiy oy s|ege| podal Sy} Jo SUO 8SO00YD

sueyo g spoday E

-uonng Buipuadg 814 Ajleq ajepdn syl X21[0 ‘PaIBJUS UOIIEWIOLUI SU} SAES O |

‘Buipuads 9a1} SIU} 10} Juads Junowe ay} JsJug e
11| umop dolp 8y} Woly 8sooyd YO suop Buipuads 8314 SY} JO Sweu sy} Jsjug
‘auop sem Buipuads 231} siy} usym ajep ayj Aj1oads o} (ajep 1ayjo swog 1o Aepo]) uoyung oipel 8y} Jo aU0 8s00y)

-auop Buipuads sa1) ay} jo AoBsyes Aousnbaly ayy Ajioads o3 (Al1es A 10 Ajyjuolp) uoyng oipel ayj Jo U0 8sooy)

induj Buipuadg saa4 Ajteqg

induj Buipuadg sai4 Ajreq E

jenuep Jasn 10SIAPY 196png



P ey e

811

| Mo|4 usalog g ainbi4

Famoay wmany GBI
T Anme we 599 w1
e eyt

e
3 susdey

Jwavi beipiads
wa13 Ajreq
TBC) | €0 pesasay | A oN o ses fuRIppp SARY NOA 80
o085 adee 1 ETLD5) 3E0H w St
oy v.uﬂlxx Mﬂww suaieg mw% epueing .wﬂ%.“b‘ ua 5 M@\.w“ suased Mﬂ@_ {lepueuy J- .&w susiey!
RN 26 IVE 284S DIP SHDPS BIINIQ 2ATW 81 “MERT SIHDANTH

Spiooed 4350
P MOHE] SHONPOIPON JPULINY DS DL MIMA O3 Y5104 D04 AI8319D 3| TEI

?

XN 10 309 104U YOI *SIOPG BEIMIGQ FADU 81 “MBISG SYOROANSE
2171 MoRC) "SEONESIPONE JPLINY DRI O] “MOAA O} YSpA NOA A2BBPD 3N DA

VxaN 38 DR 303 I3 ‘908 UIIAIPY FAOK 01 “MO[IQ SHORINANSY
S0 MOC] “SUOREIPOW ST OV B1 HABIA 1) YSIM NBA AIOD:

SIB00 [RITUPUY
5 UoIiscHiun)) Apumy - 8504 15T

.u.ﬂ

spJcosy Josn

=,

Si200 BPwEY

2 UHISOCUW)) Alluwy - 8084 1ST

TEouwx 1950

2802z ogumidas (0
Rpwes s upv ayEnR

uo?&}w

128png

S|PAO (BitLintaY

.m Yon m&,:oo Z.Fuu_ mwon “mu

= \u

2002 squinidss te
4950 aqEEnrAY 6N

Tngoumm »sn

IOSTAPY
~3e3png

S ey —.._Qan-wm Wagiiag 1ao)k -~ iaspoy 1&.?& -

Aiobsje) sjeos) |eloueuly

T o

abed sjeo9 |eloueuly

AobBaie) uaipjiyn

P

% uoisodwo) Ajiwe gw@
UOI}09s Sp1023Y 19sN

Pan] bupuadsg

aa14 éiea
<izs
S P ATE 4
_ “spisday 3asn 01 89 Y3
2 .!“ uu..ﬂu Ba.—auw«uwbr 2 $pa0Id SASO
= P A,
23K spansay 2asrk LB
s = \J
uSEY
2002 squardas g
2350 4qwIPAY ON
I0STARY

“198png

abed uonusny

MO|4 Ud312g £
¢ uonoeg

|enuelpl 1esn

10sIApY 186png



611

Z Mo|4 usalog O ainbi4

[T ewwa 0 [wosumen uesy
‘30190 18>
. 1 pue aaaqe 81ge] ot winly

] [re=——prperr g

s (iiaes e wesul

: : aa30N MoN ML
o pue TR s s pumins Man aser |

18Q 38
pue anaqe ojos s wosy Pamew anesul So il
e Y a500Y) ‘AQua uP BAGWEI OF Py 'Anee e ppe oy ¥ 3500y 'ANGI ve IATWI 0L W ‘AnE3 ue gpe oL s
Y o way y paas o ‘hnma oad 1 usday - e : 3 A8z Comadpt s ol e et
| oo PR A At s S A ﬁﬁ%
| T Yorou BAus3s by 13 =Y
e =S t “r
N {dvi Buipusds

TR ¥BaEy |

L L s s M

™kt Ao
s
<izae
T ek | ] TAeu Y TG L N W ] A ) oy § FH5 jE 003 I5CERERE \\‘; =3
ey = g 3 = 2R - ipiaiae sen
e J_ Buipuscs 3353 e L, e n <ZE moano Asuoy : Mmoyur Asuoiy J@H | <% molano Asuow _ — Mmojju] Asuop 1.-% ﬁ W S
| Dupuscs 921 ey e s
e 28 DTG 3US YOI "S6DOE WIIMISY 240 0] “BuIDESFS 924 1 157 Mmﬂl\@ xaN 5o TG 23433 HOUP ‘$I80H EAIMIIG SADU O] “MBIOT SHORIANSH xaN 38 30RP J01E WP ‘SAOLT WIIMIIG SADW: 8] H01O] SHOINDTH 1= $
smek €1 3 PP OB 401ST ZOG SXL B AU SITUPET BME INCA INTI 0 332 933 o 21 Moo} SEOREINIPOIE IS YO BL ‘MR 03 Y51 ABA £3068103 a1 N 3m M4oY0] SEONRILPALE I3EINY IO B1 MALA O §SIM naA L10B3II 31 A i =
’ s - gcses " = - 4 2
UONEDC] Y BT ) MOEINO ABUopg -3 A QAU — g
Buipuads 8.4 - 30Rd B2 1 £l F % {4 MOLU) ASULY - 208d T 6 {3 MChul Asucyy - 26ed PUZ E jixaes
2852 ssgmndes 20 Znoz qwardss 16 ; za0z aawsidos 26
\..\.ﬁ.dﬂj F e 5 3 e Ajpore § 5 3j0¥ HETNN
CSF
S -
527 £ =
= :

IOSIADY
)~ rSpng

Appeue 3 ¢ 30¥ ngTOG

| - I0SIAPY
spJoday fosn

~198pnyg

T\Eoumm 1980

I0SIADY

m‘_ouwx 19sn

Eur—r——E e

e
\\\

ik Sebeiuyy

Aobale)
uoneoo|y buipuadg sa14

foBeyen monQ Asuop

fioBaren mojju| Asuoy

—

abed (-) moinO
Asuo|p % (+) mojul Asuoly
UOI}09s SpJo2dy 1asn

'

abed
uoleoo|y buipuads sai4
UO0I}09S SPJ02aYy Jas

|jenuep Jasn

10SIAPY 18bpng



0c1

¢ Mo|4 Usa1dg ( ainbi4

&=

Buipusdsg 3214

;oE:O Asuoly = )
mopu] Asuop
e

mmow jeloueutd JW@WL

“paB1A ¥OIP 340d0a 51| MAIA O1 "MO]2Q I5] 81 waly AreBa1ed 3D 3500Y)

~
s

@Ewam 3314 Ajie@ ﬂ\mm.h_

SpRYD
3 suoday

=7

Jnduj burpuads
3314 Ajieg

<ilags

E'm e

spioday J3sn

Z00Z *23qwa1das L0
Apwed s 3y AQeInN

LI0SIADY
- 198png

uoljoes speyn @ spoday

jenuepy Jesn

(bujpuads Baag Ajleq 83epdill

“buppuads 3aid Ajeg epdn PR
T Jo4li] GA0QR 3Y1 AARS 0L

m () uzjo:m :

-Buipuads a3l S{Yy I04 :
juads Juhowe ayy 23Ul

awey Buipuads 8314 |
“#A0[8q 351} BY3 WO} AWwRY
Sujpuads-aasy 3Y3 3sooyJ

BIBp 43I0 3WOS Augesy -

epoL s ARUOW _; -

“Suspuads aaay S{yl :
30 £10D2)2) A3UBnDbal) 2y 3500YJ

isuop Bujpuads SiYY SeM USYM :
et S ‘ ..Anduf Buipuads 2313 Apeg -

“FADSq SUBIIINNSUL 3YY MO0 “induy Sujpuads a3y Ajep 2 13ju3 0f M

i

EYCTE)
3 spoday

fIndug Bujpuads
3313 Ajeg

Spao39y 435N

T ®
N

2002 '4equinidas 4o
Apwed 3507 ByeInt

I0STAPY
“193png

uopo9s

induj Buipuads s34 Ajleq

Josinpy 12bpng



