Faculty of Computer Science and Information Technology

MARKETING DECISION SUPPORT SYSTEM

Syvester Tan Chiang Wei
HF i : :
5415.135 Bachelor of Computer Science with Honours
T161 (Software Engineering)

2006 2006



Pusat !
UNIVERS

P.KHIDMAT MAKLUMAT AKADEMIK
UNIMAS

1000165977

MARKETING DECISION SUPPORT SYSTEM

SYVESTER TAN CHIANG WEI

This project is submitted in partial fulfilment of
the requirements for the degree of Bachelor of Computer Science with Honours
(Software Engineering)

Faculty of Science Computer and Information Technology
UNIVERSITI MALAYSIA SARAWAK
2006



Acknowledgements

I would like to express my deepest gratitude to my supervisor, Miss Vanessa Wee Bui Lin for
her guidance and motivations in making this project a success. I wish to thank her for being
very patient and helpful to us throughout the development process of the system. Not

forgetting also the lecturers who are in-charge of the Final Year Project Course: Associate

Professor Dr. Wang Yin Chai.

Apart from that, I wish to express my special thanks to my friends who have given full .

cooperation, patience and support, without which I could not have completed this project.



Pusat Khidmat Makiumat Akademin
UNIVERSITI MALAYSIA SARAWAK
94300 Kota Samarahan

Table of Contents
Page

Acknowledgements 1
Table of contents il
Appendices vii
List of Figures viii
List of Tables X
Abstract Xi
Abstrak Xii
Chapter 1.0: Introduction
1.1 Introduction 1
1.2 Problem Statement 2
1.3 Objective 2
1.4 Methodology 3

1.4.1 Object-Oriented Analysis 3

1.4.2 Object-Oriented Design 3

1.4.3 Prototyping | 4

1.4.4 Implementation 5,

1.4.5 Incremental Testing 4
1.5 Scope of the Project 4

1.6 Project Significant 5



1.7 Expected Outcomes
1.8 Project Schedule
1.9 Outline of the Project Report
1.9.1 Chapter 1: Introduction
1.9.2 Chapter 2: Literature Review
1.9.3 Chapter 3: Analysis and Design
1.9.4 Chapter 4: Implementation and Testing
1.9.5 Chapter 5: Conclusion and Future Works
Chapter 2.0: Literature Review
2.1 Introduction
2.2 Reviews on Existing Marketing Decision Support System
2.2.1 Geomarketing Decision Support System
2.2.2 Technologies
2.2.2.1 Marketing Decision Support System

2.2.2.2 Fuzzy Expert System

2.2.2.3 Geographical Information Analysis (GIS)
2.2.3 Comparison of the Module Functions

2.2.4 The strength and the Weaknesses of the System

2.3 Item Matching Review

2.3.1 Neural Network

2.3.2 Expert System

iii

10

10

11

2

12

%



2.4

p 8

2.6

2.7

2.3.3 Fuzzy Concept

Database Review

2.4.1 Oracle Database

2.4.2 Mysql

2.4.3 Microsoft Access 2003
Programming Language Review
28 G+

2.5.2 Java

2.5.3 Visual Basic

Marketing Strategies Review
2.6.1 Product

2.6.2 Price

2.6.3 Place of Distribution

2.6.4 Promotion

2.6.5 Comparison of Marketing Strategies

Summary

Chapter 3.0: Analysis and Design

34

Analysis
3.1.1 Introduction
3.1.2 Background

3.1.3 Object-Oriented Analysis

iv

14

14

14

15

15

16

16

16

16

17

17

18

18

18

19

20

21

21

21

22



3.1.3.1 User Requirements
3.1.3.2 Identifying Actors
3.1.3.3 Identifying Use Cases
3.1.3.4 Identifying Classes
3.1.3.5 Activity Diagrams
3.1.3.6 Software Requirements
3.1.3.7 Hardware Requirements
3.2 System Design
3.2.1 The possible Attributes and Methods
3.2.2 Sequence Diagram
3.3 Entity Relationship Diagram
3.4 Database Design
Chapter 4.0: Implementation and Testing
4.1 Implementation
4.1.1 Introduction
4.1.2 Implementation of MDSS Functions
4.1.3 Login
4.1.4 Add, Edit, and Delete Users
4.1.5 View Items
4.1.6 View Remarks

4.1.7 Profit Margin Calculation

22

23

23

25

27

28

29

29

29

30

S5

50

40

40

40

41

42

45

46

47



4.1.8 Item Matching
4.1.9 Update Item
4.2 Testing
4.2.1 System Testing
4.2.2 Testing Report
4.2.3 User Testing
4.2.4 Evaluation Report
4.3 Summary
Chapter 5.0: Conclusion and Future Works
5.1 Introduction
5.2 Problem Faced
5.3 Project Achievements
5.4 System Limitation
‘5 .5 Future Enhancement
5.6 Conclusion

References

vi

48

49

52

52

53

54

54

3

59

59

60

60

61

62

63



Appendices

Appendix A: System Testing for Marketing Decision Support System
Appendix B: Marketing Decision Support System Evaluation Form
Appendix C: Usability Testing for Marketing Decision Support System
Appendix D:Evaluation Form Result

Appendix E: Usability Testing Result

Appendix F: Use Case Diagrams

Appendix G:Gantt Chart of Project Development

vii

Page
65
67
69
70
80
85

92



Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:
Figure 3.8:

Figure 3.9:

Figure 3.10:
Figure 3.11:
Figure 3.12:
Figure 3.13:

Figure 3.14:

Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:

Figure 4.5:

List of Figures

Use Case Model
Class Diagram

Activity Diagram of MDSS

Object Model of Supermarket Decision Support System

Sequence Diagram of User Login
Sequence Diagram of Remark

Sequence Diagram of Add items
Sequence Diagram of Edit Items
Sequence Diagram of Delete Items
Sequence Diagram of View Items
Sequence Diagram of Item Matching
Sequence Diagram of Profit Margin Calculation
Entity Relationship Diagram of MDSS
Database Tables

MDSS System Decomposition

System Require for user ID and password
Add user page

Edit user page

Delete user page

viii

Page
25
26
27
30
31
32
33
33
34
35
36
37
38
39
41
42
43
+4

45



Figure 4.6:
Figure 4.7:
Figure 4.8:
Figure 4.9:
Figure 4.10:
Figure 4.11:
Figure 4.12:
Figure 4.13:
Figure 4.14
Figure 4.15

Figure 4.16:

Figure F — 1:
Figure F - 2:
Figure F — 3:
Figure F — 4:
Figure F - 5:
Figure F — 6:

Figure F — 7:

List of items and details

Remarks from the manager

Profit Margin Calculation of the MDSS

Item matching result

Add Items to database

Edit items of the system

Delete Item from the system

Pie Chart for result of First Impression on MDSS
Pie Chart for result of Easy to Learn on MDSS
Pie Chart for result of Useful Manager on MDSS
Pie Chart for result of Satisfactory with Interface on MDSS
Login Use Case

View Remarks Use Case

Update Items Use Case

Profit Margin Calculation Use Case

Item Matching Use Case

View Items Use Case

Manage Database Use Case

46

47

48

49

50

51

51

53

56

56

57

81

82

83

84

85

86

87



Table 1.1:

Table 2.1:

Table 3.1:

Table 3.2:

Table 4.1:

Table 5.1:

List of Tables

The Planning Project Schedule

Difference between Access, Oracle and Mysql
Software Requirement

Hardware Requirement

Summary of system testing results

MDSS Objectives’ Achievements

Page

15
28
28
32

60



Abstract

Marketing Decision Support System (MDSS) is a stand-alone application that used to assist
marketing manager of supermarket to promote products during sales seasons or incoming new
products. The system provides service to the marketing manager to calculate the profit margin
of stock items. Besides, item matching function is provided to let the marketing manager
match items which are going to promote to the market. The system will give advice on which
stock items provide the highest profit margin of the stock items to the marketing manager.
MDSS is developed using Microsoft Visual Basic 6.0. As for the database, Microsoft Access
2003 is utilized to store information. The contribution of the system is to assist the manager in
item matching and manage to save a lot of time for manager of supermarket to analyze stocks

or products of supermarket.
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Abstrak

Marketing Decision Support System (MDSS), Sistem Sokongan Keputusan Pemasaran
merupakan satu sistem sendirian yang dibangunkan untuk keperluan pasar raya semasa
musim jualan murah atau ketibaan produk baru. Sistem tersebut memberi perkhidmatan
kepada pengurus pemasaran untuk mengira keuntungan sesuatu produk. Selain itu, fungsi
pemadanan produk disumbangkan kepada pengurus pemasaran bagi tujuan memasarkan
produk baru. Sistem tersebut berupaya memberi nasihat kepada pengurus pemasaran tentang
margin keuntungan terhadap sesuatu produk. Sistem ini dibangunkan dengan menggunakan
aplikasi-aplikasi seperti Microsoft Visual Basic 6.0. Microsoft Access 2003 digunakan
sebagai medium untuk pangkalan data. Sumbangan terhadap pengurus pemasaran bagi sistem
ini adalah meringankan beban pengurus bagi menganalisis produk atau stok yang terdapat

dalam pasar raya.
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Chapter 1.0: Introduction
1.1 Introduction
During this past twenty years, computer technology has been revolved from a big, expensive
device with small capacity to a small, cheap device but with a large capacity. Thus the usage
of computer nowadays is indispensable to the society especially to some of the organization
that required large data processing because it gives a large convenience to the users. For

example, a businessman can handle a large amount of customers’ data with a single computer

but not in books of files.

As a result, handling and managing data is made easier with computer-based system,
especially the decision-making system. Nowadays decision support system has being used in
the market because of the convenience of the system such as Decision Support System for
Geomarketing[6], a system implements in geographical used. The system will suggest or help
the user to make decision in the fields. It will be very useful to the top management to manage
the data. The convenience of the system brings the higher demand of the decision support

system from the users to manage their data, such as Marketing Decision Support System

(MDSS).

Nowadays large numbers and different kinds of products and stocks in the supermarkets are
difficult for the manager of the supermarket to analyze all the products and match the
products to sell during the promotion or the sales. Normally, when a stock reach to the
supermarket, the stock will keep in the warehouse to give reference before store. Then, the
manager needs to arrange the stock and decide when the stocks are ready for the market.

Therefore, it is need to have the marketing decision support system to help or guide the



manager to decide which and when the stocks to be marketed and earn maximum profit for

the supermarket.

1.2 Problem Statement

Nowadays supermarkets normally will place their different kind of products in the
supermarkets for sales. Different kinds of products or too many products make the manager
difficult to decide what to do or when the product is ready for the market. Besides it is
difficult for the manager to increase the sale volume with maximum profits and to promote

new product without sacrificing the profit making.

The other major problems that face by the supermarket nowadays are:
i) Too many products for the manager to analyze how to promote the products. It is very
difficult for a human being to do manually.
ii) It is also very difficult for the manager to calculate all the profit margin for the

products to decide which products can be match to another product to earn a profit

margin.

1.3 Objectives
To develop the MDSS, some objectives should be mentioned:

1) To help the manager to analyze the products those are selling in the supermarket

based on the profit margin.

ii) To help the manager to calculate profit.



iii) To assist the manager to analyze products for matching and decides the best choose of
products, for example during the sales or when a new product released in the market,

which will cause the supermarket facing the loss of profit problems.

1.4 Methodology

For the methodology, Object-Oriented Software Development Life Cycle (OOSDLC) will be
used to propose for the system. The following will be the OOSDLC phases that consist of
Object-Oriented ~ analysis, Object-Oriented ~ design, Prototyping, ~Component-based

development, and Incremental testing:

1.4.1 Object-Oriented Analysis
In this phase, system requirements and identifying classes and their relationship will be
defined. Users and actors are defined as well to determine their interaction amdng classes or

use case. Use case model and classes with methods and attributes will be defined to easier the

following works.

1.4.2 Object-Oriented Design

After object-oriented analysis phase has done, some design works are needed to implement
the system. During this phase, new classes will build based on the previous classes. Methods
will be design in order to easier the future implementation on the next phase. In this phase, the

design will be intertwine. This is to make the class model and the methods more usable to the

system.



1.4.3 Prototyping

During this phase, prototypes will be created to let the user test so that the system can be
performed perfectly. Some of the ways to create the prototype will be used: Horizontal
prototype, Vertical prototype, and analysis prototype. These several of prototype will be used

to demonstrate to the users to gain more information regarding to the user interface and the

functionality.

1.4.4 Implementation
During this phase, Rapid application development (RAD) is used to implement the MDSS.
Once the design of application is done, the MDSS will be built and built to trace some

interface problems and usability of the system.

1.4.5 Incremental Testing
Questionnaires will be prepared to analyze the user feedback make sure the system is really

works for improvement. The usability of the product will be updated to make sure the system

is satisfied.

Documentation will be carried out during all the stages that mention above.

1.5 Scope of the Project

The system is only available for the usage of the supermarket marketing manager as well as to
analyze and calculate the profit margin of the certaink products. The following will include the
scope of the system:

i) The manager can calculate the profit for every product in the database.



ii) The database of the propose system will only covers limited range of products that are
stationery, electronics, daily used items, biscuits and candies, and food and drinks.

i) The system will only suggest the list of possible match and it is up to the manager to
decide what the best decision to make. The matches of the items can be save in
remarks.

1iv) The system can only be used for item matching for promotion seasons and introduce
new product to the market. Calculation of annual profit of the company will not be

cover under this system.

1.6 Project Significant

The Marketing Decision Support System will ease the manager to analyze all the products
that sell in the supermarket. Besides, the manager will also easily know how to manage all the
products because the system will guide and suggest the manager in selecting the best match of
products for sale. The system will make the manager job easier and gain the maximum profit

for the supermarket.

1.7 Expected Outcomes

The Marketing Decision Support System is expected to bring conveniences and benefits in
overcoming the problems faced by managers. It is a functioning and usable system for the
supermarket and the manager to gain the maximum profit. At the end of the project, the
expected outcome will be a complete functional Marketing decision support system with
ability of analyze the products that manager want tol see, enable to calculate profit margin of

the products and suggest the marketing strategy to the manager.



1.8 Project Schedule

The project is using about 108 days to finish start from 4/4/2005 (Monday) until 31/3/2006
(Friday). The planning project schedule will followed as below by using Microsoft Project.
Gantt chart or the details of the project will be shown in the Appendix G.

Table 1.1: The Planning Project Schedule

Phase 1: Planning 04/04/2005 — 22/04/2005
Phase 2: Analysis 23/04/2005 — 26/05/2005
Phase 3: Design 28/12/2005 —20/01/2006
Phase 4: Implementation 21/01/2006 — 10/03/2006
Phase 5: Evaluation and Future Work 11/03/2006 — 31/03/2006

1.9 Outline of the Project Report
The thesis for Marketing Decision Support System contains of five main chapters and the

outline of the report is summarized as below:

1.9.1 Chapter 1 — Introduction
This chapter will consists of problem statement of the project, objective of the project, the
methodology, scope of the project, project significant, expected outcome and the project

schedule. This chapter will briefly describe the project that will be implementing.

1.9.2 Chapter 2 — Literature Review
This chapter basically will discuss the literature review of the current system. Comparison of

the system and review of the programming tools and database that will be used are discussed

in this chapter.






