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Abstract

This report discusses the completion of a web-based system to assist final-year
Business Information Management undergraduates in working on their Final Year
Project 1l subject. The motivation to learn and work on a data mining project for the
first time is underlying the student to do the best on this project. This project is a data
mining project for a company called Amigo Group. The problem underlying this
project is large numbers of sales transactions data which are always increasing but

yet, there is no application that have been utilized to generate valuable information

problems, Amigo Group managerial staff needs a d

managers understand about customers’ buying b

will produce association rule discovery
decision and marketing strategy. T
it is used internally by the man i up’s branches. User requirements
are obtained through constant commuii with the end users. Technologies used
include PHP for the programming langtlage, MySQL for the RDBMS, and CSS for
the layout.

In preparation o@p ject, the interface design, database design, and also all of
the use cases a i
Project | are already finalized. Therefore, this report focuses more on the
implementation and testing phases of the project. However, there are some changes
made during the implementation of this Final year Project Il. Further explanation
about changes and the implementation of the system will be the main focus in this

report.




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

HALAMAN PERSETUJUAN
Judul : The Implementation of Association Rules in Analyzing
the Sales of Amigo Group.
Nama :  Bobby Fernando
NIM : 22063996
Mata Kuliah : Tugas Akhir
Kode : TI2126 (UKDW) / BIT305 (HELP University)

Semester : Gasal

Tahun Akademik : 2010/2011

Dosen Pembimbing 1Y Dosen Pembimbing I,

wieh
Lucia Krisnawati, MLA.




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

HALAMAN PENGESAHAN

SKRIPSI
THE IMPLEMENTATION OF ASSOCIATION RULES IN ANALYZING THE
SALES OF AMIGO GROUP

Oleh : Bobby Fernando / 22063996

Dipertahankan di depan dewan Penguji Tugas Akhir/Skrips
Program Studi Teknik Informatika Fakultas Tejes

Universitas Kristen Duta Wacana- Yogyak

Dan dinyatakan diterima untuk memenubhi salah sat

Sarjana Komputer

Dewan Penguji :
1. Budi Susant
2. Lucia Dwi Kn'W@aati S.S., M.) / [\

Ketua Program Studi

Ir. Henry Feriadi, M.Sc, Ph.d Restyandito, S.Kom, M.Sis




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

Acknowledgement

This project will not be possible without the help of a number of people. | would
like to express my deepest gratitude to my lecturers, Mr Budi Susanto and Mrs Lucia
Dwi Krisnawati who have devoted much of their time to supervise me in this project.
| also owe my gratitude to Mr Willy Sudiarto Raharjo, Mr Antonius Rachmat and all
‘kaskuser’ who have helped me in problem solving and testing during the

implementation of this project.

Special thanks to Jesus Christ, my parents and my girlfriend whow@lways support me

with love and kindness in order to finish my Final Year Pr

Thank You.




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

Table of Contents

ABSTRACT |
HALAMAN PENGESAHAN ERROR! BOOKMARK NOT DEFINED.
ACKNOWLEDGEMENT 11
TABLE OF CONTENTS Vi
LIST OF TABLE AND FIGURES IX
LIST OF SYMBOLS AND ABBREVIATIONS XII
CHAPTER 1: PROPOSAL 1
1.1 Project Summary 1
1.2 Company Background 1
1.3 Issues with Current System 2
1.4 Benefits and Constraints of Prgposed System 3
1.5 Project Description 3
1.6 Project Aims 6
1.7 Project Objectives 6

1.8 Project Sg

(2 6
. pare Requirements 7

1.9 Software a

1.10 Development Methodology 7
1.11 Project Plan 8
1.12 Vision 8
CHAPTER 2: LITERATURE REVIEW 9
2.1 Association Rules in General 9
2.2 Market Basket Analysis and Its Application in Retail Industry 9

2.3 Market Basket Analysis to Help Decision Support System in Pharmacy 11

Y



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

2.4 Comparison Between Apriori and FP-Growth Algorithm 13
2.5 Summary 15
CHAPTER 3: REQUIREMENTS ANALYSIS 16
3.1 Introduction 16
3.2 Requirements Gathering 16
3.3 Requirements Summary 16
3.3.1 Use Case Diagrams 19

3.3.2 High-level Use Cases 20

3.3.3 Expanded Use Cases 23
CHAPTER 4: SYSTEM DESIGN 30
4.1 Introduction 30
4.2 Database Design 30
4.2.1 System Data Dictionary 30

4.2.2 Entity Relational (ER) Diagra 35

4.3 Logical Design 36
4.3.1 Web-based Structural'Des 36

4.4 Interface Design 37
CHAPTER 5: IMPLEME ND TESTING 55
5.1 Introductiog 55
5.2 Impleme ydology 55
5.2.1 Pro paration 56

5.2.2 Prototype 11 56
5.2.2.1 Data Preparation 56

5.2.2.2 Data cleaning 57

5.2.3 Prototype 111 63

5.2.4 Prototype IV 70
5.2.4.1 Implementation of manager use cases 71

5.2.4.2 FP-Growth implementation and mining 72

association rules
5.2.5 Prototype V 92

vii



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

5.2.6 Final release 93
5.3 Implementation 94

5.3.1 Work Items List 94

5.3.2 Iteration Plan 94
5.4 Testing 94
5.5 Testing Phase Conclusion 94
CHAPTER 6: PROJECT REVIEW 96
6.1 Introduction 95
6.2 Aims and Objectives 95
6.3 Work Items 96
6.4 Successes 97
6.5 Shortcomings 98
6.6 Discussion 99
6.7 Learning Outcomes 100
6.8 Project Management 101
6.9 Cost Effectiveness 102
CHAPTER 7: ION 103
7.1 Introduct 103
7.2 Further Imp nt 103
7.3 Future Work 103
7.4 Summary 104
BIBLIOGRAPHY 105
REFERENCES 109
APPENDIX A: MONTHLY PROGRESS REPORTS 114
APPENDIX B: GANTT CHARTS 117

APPENDIX C: VISION 129

viii



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

APPENDIX D: WORK ITEMS LIST 133
APPENDIX E: ITERATION PLAN 137
APPENDIX F: TEST CASE 139

APPENDIX G: TEST SCRIPT 152




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

List of Table and Figures

Figure

Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 3.1
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
figure 4.5
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 4.17
Figure 4.18
Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22
Figure 4.23
Figure 4.24

Amigo Group Logo

Application diagram of the system

Two samples data for comparison

Time comparison result between Apriori and FP-Growth
Use Case Diagram

Entity Relational (ER) Diagram

Website structure and navigational map

‘Homepage’ for Amigo Data Mining System

‘Login’ page

‘About this project’ page

Admin ‘Home’ page

Admin ‘Add user’ page

Admin ‘Manage use

ma cleaning result’ page

iRNoja table’ page

s dit Profile’ page

Admin ‘success edit profile’ page

Admin “failed edit profile’ page

Manager ‘Home’ page

Manager ‘Setup Wizard’ page (stepl.php)
Manager “Setup Wizard’ page (step2.php)
Manager ‘Setup Wizard’ page (step3.php)
Manager “Setup Wizard’ page (step4.php)
Manager ‘Setup Wizard’ page (step5.php)
Manager ‘Setup Wizard’ page (step6.php)




The Implementation of Association Rules in Analyzing the Sales of Amigo Group

Figure 4.25
Figure 4.26
Figure 4.27
Figure 4.28
Figure 4.29
Figure 4.30
Figure 5.1

Figure 5.2

Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

Figure 5.7

Figure 5.8

Figure 5.9

Figure 5.10
Figure 5.11
Figure 5.12
Figure 5.13
Figure 5.14
Figure 5.15
Figure 5.16
Figure 5.17
Figure 5.18
Figure 5.19
Figure 5.20
Figure 5.21
Figure 5.22
Figure 5.23
Figure 5.24
Figure 5.25
Figure 5.26

Manager ‘Setup Wizard’ error notification page

Manager ‘Rules Table’ page

Manager ‘Dashboard’ page

Manager ‘Edit Profile’ page

Manager ‘success edit profile’ page

Manager ‘failed edit profile’ page

Total of 72 .dbf files must be combined into two CSV files.
Ntdump cleaning query and part of nidump cleaning query
Nidump cleaning query

uid generated in the URL

Manage user implementation

HTML header to refresh the page and

Code implementation of dltuser.p

irectt@ mn .php

Form action in edtuser.php

HTML code for step2.php

Shop chosen and minimum support registered as sessions
$from, $to and $pilihan registered as sessions

Process of creating FP-Tree

Process of creating FP-Tree (2)

Process of creating FP-Tree (3)

Process of creating FP-Tree (4)

Process of creating FP-Tree (5)

Process of creating FP-Tree (6)

Xi



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

Figure 5.27
Figure 5.28
Figure 5.29
Figure 5.30
Figure 5.31
Figure 5.32
Figure 5.33
Figure 6.1

Table

Table 5.1
Table 5.2
Table 5.3

Process of creating FP-Tree (7)

Process of frequent-itemset generation (1)
Process of frequent-itemset generation (2)
Process of frequent-itemset generation (3)
Process of frequent-itemset generation (4)
Process of data translation (1)

Process of data translation (2)

Project burndown charts between estimate hours and actual hours.

Data on ‘fptreedata’ table after first records
Data on ‘fptreedata’ table after second ds

Data on ‘fptreedata’ table after thi S

Xii



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

List of Symbols and Abbreviations

AJAX Asynchronous JavaScript and XML
CEO Chief Executive Officer

CPU Central Processing Unit

CS Creative Suite

CSS Cascading Style Sheets

CSv Comma Separated Value

DFD Data Flow Diagram

ERD Entity Relationship Diagram

GUI Graphical User Interface

HTML Hypertext Mark-up Language

IT Information Technology

MS Microsoft

PHP PHP Hypertext Pre-processor
RDBMS Relational Database tem

SQL Structured Query L
TID Transactio

Xiii



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

Abstract

This report discusses the completion of a web-based system to assist final-year
Business Information Management undergraduates in working on their Final Year
Project 1l subject. The motivation to learn and work on a data mining project for the
first time is underlying the student to do the best on this project. This project is a data
mining project for a company called Amigo Group. The problem underlying this
project is large numbers of sales transactions data which are always increasing but

yet, there is no application that have been utilized to generate valuable information

problems, Amigo Group managerial staff needs a d

managers understand about customers’ buying b
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decision and marketing strategy. T
it is used internally by the man i up’s branches. User requirements
are obtained through constant commuii with the end users. Technologies used
include PHP for the programming langtlage, MySQL for the RDBMS, and CSS for
the layout.

In preparation o@p ject, the interface design, database design, and also all of
the use cases a i
Project | are already finalized. Therefore, this report focuses more on the
implementation and testing phases of the project. However, there are some changes
made during the implementation of this Final year Project Il. Further explanation
about changes and the implementation of the system will be the main focus in this

report.
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Chapter 1: Proposal

1.1 Project Summary

The project is concerned with the development of a web-based application that
can assist a company named Amigo Group to run market basket analysis. The
analysis will be based on association rule method that applies to Amigo Group’s
system. The algorithm used is FP-Growth Algorithm and implemented using PHP
script language. This application will be used by the IT administrators of Amigo
Group as the administrator of the web and the operational managers of Amigo

Group as the web users. The administrator will do user nganagement and has

privilege for data cleaning operation from the database. The\users will draw

analysis by finishing a wizard that will help them step by step

started their retail business since around 25
s, shoes, accessories, caps, belts, and many
en, women, and also kids. Their first shop, Bimbo was

two employees. By the time goes on, their business has

ave nine stores and located their headquarter on a city called

Delanggu, Klaten in Central Java.

i
g S
Group

Figure 1.1 Amigo Group Logo
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After Bimbo was built, there are eight more shops built until 2010, namely
Granada, Amigo Klaten, Dinasty Prambanan, Amigo Pedan, Amigo Sukoharjo,
Amigo Boyolali, Amigo Wonosari, Amigo Karanganyar. Their business operation
is like ordinary retail business and they already have Information System for
transactions management and stocks. In order to keep their consistency in retail
business, they are also developing systems as they need to manage their
transactions. At the first time, Clipper was used as basic of the application until
our seniors from Duta Wacana Christian University changed it into a new web-
based Information System. Now, Amigo Group’s IT staffs are making a data

centralization project and it is already on the testing phase.

1.3 Issues with Current

The problem wiihwile existin

C

assistants stil
y (manual system). Their capabilities to do analysis are not

tem is that there is no data mining techniques

implemente Group’s system yet. Amigo Group’s managers and

e price and make assumption based on the previous
transaction manue
very good because most of them are graduates only from senior high school and
do not continue to higher education level. If this happen all the time, the analysis
won’t be accurate enough and the manager will easily forget about their analysis
in two or three weeks later, even sometimes, two or three days later. So, they need

a data mining system with affinity analysis capabilities.

The needs of analysis tool based on the system are required to help their shop
managers decide point of sales of the items, especially when it comes to
association analysis. This system needs to give them list of rules that reflect

relations of the bought items and the system must be easy to used by the manager.
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According to Han & Kamber , association analysis is the discovery of association
rules showing attribute-value conditions that occur frequently together in a given
set of data [HKO1]. Meanwhile, affinity analysis is used to determine the

likelihood that a set of items will be bought together is [Gui06].

1.4 Benefits and Constraints of Proposed System

This application is beneficial for administrator and the users (managers). For the
managers, they can easily generate the association rules between items by just
clicking. They can choose to select event-based result or custom result. Based on

the association rules generated by the system, the manager isqable to decide what

steps should be taken next. To use the program, the managerSQwill be trained by

Mr Rubi Prasetyo as the administrator of the system. If manager, the

istrator page

or security concerns, new user account

ent from the administrator.

The existing ethod (manual method) will be replaced with this
application. e process will be easier to do and the result will be more
accurate. The agers can dramatically reduce time to analyze thousands of

transaction notes by entering the data in the database, instead of analyzing it one
by one manually. They can also see the result as a graphic, convert it into a CSV
format and then print it as they need it so they can easily bring the result anywhere
they want. Moreover, this system can be considered as Amigo Group’s

competitive advantage among other retail business company.

1.5 Project Description
The end users of the system consist of administrator and the user (manager). The
system will be used in Local Area Network only and each user must have an

account registered by the administrator to log into the system. This project will be
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titled as ‘Amigo Data Mining System’ and should be implemented using PHP
scripting language for the server side and utilize HTML + JavaScript + CSS for
the client side. The Relational Database Management System for this system is
MySQL. Algorithm used is the FP-Growth algorithm. The total number of

functionalities in the system is 16.

Nine functionalities for the managers (users) are as follows:
e Log into the system
e Edit profile
e Run Wizard
e Display Dashboard
e Display Result
e Search result
e Sort result
e Filter result

e Export result to CSV format

Seven functionalities for the ad ist are as follows:

e Log into the sys

e Add user
e Dele

e Edi

o Edit pro

e Data Cleaning

e Display cleaned data

Amigo groups provide three years data from 2006 - 2008 to be analyzed. For the
future, the administrator can add managers via the “add user’ function so if there is
new manager hired that will be no problem for the administrator to registered him
to gain access to the system. The database should be maintained by the
administrator too in order to keep the system stable and produce a valid result. In
addition, this system will use Bahasa Indonesia (Indonesia Language) in the
Graphical User Interface because this system will be used in real system by
Amigo’s staff.
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Outputs of this project can be shown by the managers (users) through the
dashboard page. One of the outputs is a table containing list of association rule
between items. The motivation of this project is to create data mining software
which can help Amigo Group to rebuild their sales and pricing system by

determining association between the items.

The application diagram of the systems are illustrated on the Figure below:

Read / Write data

Data

Send Request /
Receive Request

Send Request |
Receive Request

Operate system

User (Manager) Adminlstrator

Figure 1.2 Application diagram of the system

1.6 Project Aims
The project’s aim is to create a web-based system to help Amigo Group’s
manager come to the decision about sales by using association rule’s application.

This project will help the manager gives clear insight about relation between items
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on the stores. In addition, this project also aims to enlarge the Amigo Group’s IT

system by implementing data mining methodologies.

1.7 Project Objectives
The objectives of this project are as follows:
e To help the managers make analysis about sales decision.
e To help the managers combine items in order to increase the sales.
e To help the managers preparing items for special events like Idul Fitri
Day (Ramadhan Feast) and Christmas Day.

e To provide on customer shopping pattern analysis for Amigo Group.

e To deliver event-based analysis timely in order t nagers prioritize

items sales.

e To provide applicati

understand form.

The agreeable of the project involves developing a web-based data mining
system that covers a total of 16 use cases. Those use cases serve the administrator
and the user (manager) of Amigo Groups’ management staff. The total time
available for writer to finish this project is about one year. The writer’s supervisor
advised to use three years data from 2006 until 2008 transactions data from one of
their shop, in this case, Bimbo was chosen. The data itself needs to be cleaned
with writer’s own method because the data still classified as dirty data. To be
more attractive and interactive, a simple dashboard will be built for the manager’s

operation with prerequisite of a table and a chart.
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1.9 Software and Hardware Requirements
Hardware requirement:
e Laptop (with at least Dual Core processors, 1 GB of RAM, and 40GB of
Hard drive space for the convenience of using the application)

e Back up drive

Software requirement:
e XamPP 1.7.3 (including PHP 5.3.1, MySQL 5.1.41 and Apache 2.2.14)
e Star UML
e MySQL Workbench 5.1
e Microsoft Visio 2003
e Microsoft Project 2007
e Webyog SQLyog Ultimate 8.5
e MockUp Screens 4.24 Trial versio
e Editor (Notepad ++ or Adobe Dfeamuie
e Adobe Photoshop CS5
e Corel Draw X5

1.10 Development Meth@dology
The system development ology implemented for this project is

is the process of building a model of a system. In terms

, prototypes are employed to help system designers build
that is intuitive and easy to manipulate for end users
[Ake99]. In addition, prototyping is suitable when user’s feedback is easy to
obtained. In this project, the end-user feedback is easy to obtain because the end-

user already has good relation with developer’s working environment.

Prototyping is chosen with a reason that the user requirements can change
dynamically. With prototyping, the cycle will do iteratively, so the requirement
changes will not be a problem because it will be reviewed at every cycle [ComQ7].
This methodology also reduce work load for the developer and enable faster
feedback from end-users. The approach will be used for this project is called
‘incremental approach’. For both developer and the client, incremental prototype

has some advantages. Like stated in [Com07], one of the advantages from
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incremental approach is that the client and/or end-users have the opportunity to
test the developed components and their functionality. They also have
opportunities to provide feedback while other components are still in
development, and can thus influence the outcome of further development
[Com07].

1.12 Project Plan
All of the task planned are already identified in the Appendix C of the writer’s
Final Year Project | report. There are some changes occur at the actual plan in this

Final Year Project Il implementation stage. The changes andupdates of the Gant

Chart can be seen on the Appendix B in the end of this project ¥gport. Also, please

refer to Appendix D for the Work Items List.

1.13 Vision
Please refer to Appendix C for the update@ Ument.
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Chapter 5: Implementation and Testing

5.1 Introduction

This chapter will explain about the implementation of the use cases during the
implementation stage of this project. Implementation methodology, techniques used
to do programming (data cleaning and FP-Growth implementation) and testing

phase to achieve project completion are the main focuses described in this chapter.

At the end of this stage, the final release which is completed after prototype V, will

cover all of the use cases which were built based on the user reqairement. Two use

While producing feedback,

system.

The program
other designer is tise reate a new layout and JQuery is used to make the interface
become more attractive. Apache web server is running on the local computer as the
web server for the web application to be developed. MySQL is installed as the
RDBMS of the application. In addition, the installation of a software named
‘SQLyog’ is suggested because the software contains acceleration engine for
MySQL. By installing it, the query process will be faster than the bundled MySQL

installation in XAMPP software.

136
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Explanations about the implementations, screenshots, and also problems faced during
the implementation stage of prototype Il until the final release of the prototype can

be read in the following section.

5.2.1 Project preparation

To start the implementation of the project, first thing to do is to make sure that the
project planning has been completed and clearly understood. This steps can be done
through reviewing the project plan which already made in Final Year Project I. By

reviewing the previous studies, the writer can acknowledge some mistakes and

project and then decide the algorithm that should b

that has already learned. Considering better time4

updates for use cases, diagrams,
necessary). Having completed t

to develop this application.

5.2.2 Prototype |1

First thing to d@’ inghis pratotype is to create database and its tables in MySQL. The
Lyog s are to facilitate easier database actions. This prototype

contains two big¥ea

writer uses S
t is the data preparation and second is the implementation

of data cleaning techniques.

5.2.2.1 Data Preparation

While waiting ‘lini” table delivered from Amigo’s IT staff, the writer prepares the
2006 — 2008 transactions table and detail transactions table which already sent during
the BIT304. Both of them have .dbf extension and each of them consist of 36 files
(1 file means 1 month). Total of 72 .dbf files must be combined and formatted into
two files called nidump.csv and ntdump.csv. Some of these 72 files can be seen on

Figure 5.1.

56
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|| NLLUB.LBE 3/3/ 2010 3138 AM UBF File 344 KB
|| NI107.DEBF 3/5/2010 3:34 AM DEF File 696 KB
|| NIL08.DEF 3/5/2010 3:34 AM DEF File 616 KB
|| NI206.DBF 3/5/2010 3:34 AM DEF File 459 KB
|| NI207.DEF 3/5/2010 3:34 AM DEF File 487 KB
|| NI208.DEF 3/5/2010 3:34 AM DEF File 594 KB
|| NB306.DEF 3/5/2010 3:33 AM DEF File 7195 KB
| NI307.DBF 3/5/2010 3:33 AM DEF File 968 KB
| NI308.DBF 3/5/2010 3:34 AM DEF File 859 KB
| NI406.DBF 3/5/2010 3:33 AM DEF File 640 KB
| NI407.DBF 3/5/2010 3:33 AM DEF File 634 KB
| NI408.DEF 3/5/2010 3:33 AM DEF File 658 KB
|| NI506.DBF 3/5/2010 3:33 AM DEF File 585 KB

|| NI507.DBF 3/5/2010 3:33 AM DEF File 674 KB
|| NI508.DBF 3/5/2010 3:33 AM DEF File 522 K
|| NIs06.DBF 3/5/2010 3:33 AM DEF File

|| NIs07.DEBF 3/5/2010 3:33 AM DEF
| MI608.DBF 3/5/2010 3:33 AM

KITINA MBE I/RIOAN 22T ARA

Figure 5.1 Total of 72 .dbf files must

" and ‘nidump.csv’, the writer uses Microsoft
Access and Micr I. The file saved into CSV format and then inserted into
’ table in the database. The MySQL database name for

ning’. After several days, the ‘lini’ table which contains

‘nidump’ tablé
this project is
items ID and items name data is received and then converted into ‘lini’ table in
MySQL database. This mean all of the data needed to do this project has been

inserted into the database and ready to be cleaned.

5.2.2.2 Data cleaning

After having consultation with supervisor, the writer define the cleaning rules will be
used to clean the prepared dirty data in ‘nidump’ table and ‘ntdump’ table. MySQL
queries through PHP pages seems to be the best techniques to clean the data. The

explanation about cleaning rules will be explain soon in this section.
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To clean data, a user must log into the system with Administrator privileges and
click the *Data cleaning’ page in the link menu. Clicking and confirm the action will
bring the administrator into ‘cleaningresult.php’ and he will informed that the data
cleaning process has been done. Actually, the data cleaning process is done through
this “cleaningresult.php’ page. Figure 5.2 and Figure 5.3 show the implemented code

in ‘cleaningresult.php’.

squerycleanl=mysqgl query(“"delete from ntdump where NONOTA="' or TGLNOIA='"");
squeryclean2=mysql query("delete from ntdump W TGLNOTA="0000-00-00""
tqueryclean3=my3sqgl_query(“"delete from ntdump where TGLNOTA < '2006-01-01'");
roup by

$querycleand=mysgl_gquery("select nonota, count(*) as jumlah from ntdum ta having jumlah > '1'");

while(¢baris = mysgl_fetch_row($querycleand)){

¢querycleanS=my3sgl query("delete from ntdump where nonotaghtbaris[0]
}

HOTA, TGLNOTA

squeryclean8=mysgl query(“"delete
squeryclean9=mysgl_ gquery("delet
tquerycleanl0=myagl_guery("dele
set_time limit({36000); 1

where NONOTA
yhere jumlah <

R

= mysgl fetch array($querycleanll))]
12=mysql_query(“delete from nidump where nonota='s$baris2[0]'");

G=myaql_gquery("Insert into notasetdummy (IDnota,IDlini,IDtoko) select
distinct (nonota),concat (left (kodebarang, 2) , substring (KODEBARANG,S5,1))
a3 kodebarang, idtoko from nidump order by nonota;™);

squerycleanld=mysqgl_ query("delete from notasetdummy where NOT EXISTS
{Select IDnota FROM NOTA where NOTASETDUMMY.IDnota = nota.IDnota)™);
$querycleanlS5=mysql query("delete from notasetdummy where NOT EXISTS

{Select IDmota FROM lini where NOTASETDUMMY.IDlini = 1lini.IDlini)"™):

NSERT ignore INTO notaset(IDnota,KodeUnik, IDlini,IDtoko)
select distinct (IDnota), concat {IDNOTA,IDLINI), IDlini, IDtoko
FROM notasetdummy order by IDnota;");

$querycleanlé=mysgl_guery(

$querycleanl7=mysql query({"truncate table notasetdummy"):

elete from nota where NOT EXISIS
{Select IDnota FROM notaset where nota.IDnota = notaset.IDnota)™);:

$querycleanl8=mysgl_guery(

$querycleanl9=mysql query("truncate table nidump");

%]
=
©

Fh
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Figure 5.3 Nidump cleaning query

First, let’s take a look on the cleaning method for ‘ntdump’ table.

$querycleanl=mysql_query(*'delete from ntdump where NONOTA="" or
TGLNOTA="""");

$queryclean2=mysql_query("'delete from ntdump where TGLNOTA="0000-00-
00"");

$queryclean3=mysqgl_query(*'delete from ntdump where TGLNOTA < "2006-
01-01""");

$querycleand=mysql_query('select nonota, coun mlah from

ntdump group by nonota having jumlah > "1&');

while($baris = mysql_fetch_row($quer
{

$queryclean5=mysql_query(
nonota="$baris[0]"");
}

$queryclean6=mysqgl__ into nota
tanggalNota)
NONOTA,TGLNOTA FROM ntdump order by

nonota asc');

$querycleany glery(*'truncate table ntdump'™);

The code snippet above reflects queries to clean the ‘ntdump’ table:
e $querycleanl > delete data in *ntdump’ where the TID (Transaction ID) is
blank and delete data in *ntdump’ where the transaction date is blank.
e $queryclean2 - delete data in “ntdump’ where transaction date is ‘0000-00-
00’
e $queryclean3 - delete data in ‘ntdump’ where transaction date occurs before
‘2006-01-01"
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e $querycleand > select TID and its count (amount) group by the TID in
‘ntdump’ where count is more than 1.

e Based on the select on $querycleand, the data will be fetched and cleaned
using $queryclean5 > delete data in ‘ntdump’ where TID = TID fetched by
$queryclean4. This step’s purpose is to clean multiple TID.

e $queryclean6 -> insert all the ‘ntdump’ data in column TID and Transaction
date (the real columns name are NONOTA and TGLNOTA) into ‘nota’ table.

$queryclean7 - truncate data in table ‘ntdump’.

Now the system has clean data in ‘nota’ table. Next, let’s take a [@@k on the cleaning

method for ‘nidump’ table.

$queryclean8=mysql_query(“'delete from g NOTA = "= *):

$queryclean9=mysgl_query(*'delete ¥Rere jumlah < 1');

$queryclean10=mysql_query(" Ump where retur <> "j*');

nonota, count(*) as jumlah from

nidump group by nonota h mlah < "2"');

while($barig2§ mysqll fetch_array($querycleanll))
{

//Di bawah n(bag'la proses yang cukup memakan waktu lama

$querycleanl12=mysql_query(*'delete from nidump where
nonota="$baris2[0]"");

//akan mengisi ke tabel notasetdummy terlebih dahulu
$querycleanl3=mysql_query("Insert into notasetdummy
(1Dnota, IDIini, IDtoko) select
distinct(nonota),concat(left(kodebarang,2),substring(KOD
EBARANG,5,1) as kodebarang, idtoko from nidump order by
nonota;"™);
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//mengatasi permasalahan parent-child FK

$querycleanld=mysql_query('delete from notasetdummy where NOT EXISTS
(Select IDnota FROM NOTA where NOTASETDUMMY.IDnota =
nota. IDnota)"");

$querycleanl5=mysql_query(‘'delete from notasetdummy where NOT EXISTS

(Select IDnota FROM lini where NOTASETDUMMY.IDlini =
Lini_IDLlini)™);

//masukkan ke tabel notaset dan hapus notasetdummy

$querycleanl16=mysql_query("'INSERT ignore INTO
notaset(1Dnota,KodeUnik, IDlini,IDtoko
select distinct (I1Dnota),concat(1DNOTA,
FROM notasetdummy order by IDnota;'

lini, IDtoko

$querycleanl7=mysql_query(*'truncate

The code snipp lects queries to clean the ‘nidump’ table:
e $queryclean8 = delete data in *nidump’ where the TID (Transaction ID) is
blank.
e S$queryclean9 > delete data in ‘nidump’ where value in column jumlah less
than one.
o $queryclean10 > delete data in ‘nidump’ where value in column retur is not
J
o $querycleanll - select TID and its count (amount) group by the TID in

‘nidump’ where count is less than 2.
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Based on the select on $querycleanll, the data will be fetched and cleaned
using $queryclean12 - delete data in ‘ntdump’ where TID = TID fetched by
$querycleanll. This step’s purpose is to clean TID which only has one item
because it cannot be used to generate association rule. This process will take
long enough time because there are so many records to be checked and
cleaned during this processes. In the real implementation time, more than 3
hours are needed to clean three years data (about 413.813 records).

$queryclean13 - insert all the ‘nidump’ data in column distinct (TID),
concat (left(TID,2),substring(TID,5,1) and shop ID (the real columns name

are nonota, kodebarang, and idtoko) into ‘notasetdummygtable. The concat

part takes value from the first two alphabets in column and

concatenate it with fifth letter from ‘kodebar ormat of the
original kodebarang (TID) from Amigo js ith the TID format
9304125 means IC as lini
product, MF is the supplier, E as 304 is the real code, 12 is
month, and 5 means year of e i
$queryclean1l4 > delet in ‘notasetdummy’ where the TID is not

s TID.

exist in ‘nota’ table

table.

$querycleanl7 - truncate data in table ‘notasetdummy’.

After having a cleaned data in ‘notaset’ table, now the system must check
once again in table ‘nota’ to delete TID in ‘nota’ table where not exists in
‘notaset’ table’s TID. It is done through $querycleanl8.

$queryclean19 - truncate data in table ‘nidump’.

62



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

After $queryclean19 has been executed, the system has complete the cleaning
process. Now, it has clean data in ‘nota’ and ‘notaset’ table. These two tables will be

processed during the implementation of FP-Growth algorithm later.

This is the end of prototype Il. The writer backups this prototype in the local storage
of his laptop and keeps it available on the other external storage devices too. The last
part of this prototype will be testing and evaluation which will be described in

section 5.4. There are no significant errors occur during this testing.

5.2.3 Prototype 111
First thing to do in this prototype is to fix previous bugs r
of prototype Il. After bugs are fixed, the writer sear

display the data in the ‘nota’ and ‘notaset’ table

isualization method, the writer then continue to work
stem. First, edit the HTML text and other

After decision has reached
on the administrator’s page o
components oq miistrator’s homepage. There are no difficulty in this step
because it hasfto do onl h static HTML text.

Second, create the ‘manage user’ page and implement code in it. Figure 5.5 shows
the implementation code of ‘mnguser.php’. Figure 5.5 shows that manager’s account
is displayed from the query result of Select * from users where
levels="manager”. This query being fetched and displayed in a HTML table, so
that the administrator can select action whether he wants to edit user (edtuser.php) or
delete user (dltuser.php). The variable $genid is an id that hashed using SHA1 and
then MD5-hash to send unique identifier (uid) to ‘edtuser.php’ or “dltuser.php’ page.
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Figure 5.4 below is the example of the URL generated if we click username *bobby’
from the manage user page. ‘bobby’ is hashed with SHA1 and then hashed again
with MD5 until the string becomes 16d8ebfOcf4ee2eb1d02dd4070c4abde. This value

sent in the URL to avoid URL injection and manipulation from the naughty user.

http://localhost/Amigodm/edtuser.phpiuid=16d8 ebflcfdeeebl d02dd4070cdabde

Figure 5.4 uid generated in the URL

k?php
sno=0;
fquerymanage="53ELECT * FROM users where levels="manager'";
$querymanagereault=mysql query ($querymanage,:link)
or die ("3QL error !".myagl error()):

while ($datauser=mysgl fetch array($querymanageresult))
fnot+;
sgenid=md5 (shal {$datauser['username']));

>

A P e
<td align="center" bgcol
<td align="justify"
<td align="justify™
<td align="center" bgc
<td align="center" bgc
<td align="center" bgcolor=
<a href="edtuser.php?uid=<?ph
<a href="dltuser.phpiuid=<?php

or="#CCEE44"> <7ghp e
e="padding:3px" C1
e="padding: = A

sno; /T
oo <?php echo $datauser['username']; ?></td>

<?php echo é{datauser['managerof']; 2></td>

tdatauser['email"']; ?></td>

tauser['phone']; ?></td>

= EdSar |
?»>" onClick="return confirmBction{)™> IK/a>

</td>
</fte>

<?php

e 5.5 Manage user implementation

A confirmation box will appear if we click the page to ‘dltuser.php’ because in
‘dltuser.php’, the page will refresh automatically and redirected to display the
manager’s account again. Figure 5.6 shows the HTML header used to do this

function.

<meta http-equiv="refresh” content="3;url=mnguser.php”»</head>

Figure 5.6 HTML header to refresh the page and redirect to mnguser.php
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fidhapus = & _REQUEST["uid'];
$all= "SELECT * FROM users™r
fqueque = my3gl query($all, £link) or die ("3QL ERROR".myagl error());

while {$caridatadel=mysql fetch array(fquedque)){
5flagdel = md5{shal {fcaridatadel["username"]}}) s
if{£flagdel==fidhapus) {
fttemu = $caridatadel['usernam='];

£3agldel = "LDELETE FROM users WHERE username="S$tema"";
mysgl_query($agldel, $link) or die ("3QL Error".myagl error()):
echo "Data deleted succesfully™;

7>
Figure 5.7 Code implementation ofydltusefphp

This is the explanation of code above :
e Sidhapus > receive the uid.

e Sall = select all data in table,user

e While data is being is every loop:

o $flagdel > comp

o] me) then set the username in the $temu variable.
o delete from table users where the username is $temu value.
e Data dele géessfully ©

The same thing happen when ‘edtuser.php’ is opened. The uid will be received and a
form containing the specific data of the related username will displayed. The form
itself can be seen on the previous section in Figure 4.9. This form will take action

into ‘edtresult.php’ to return status whether the edit action was success or not.

- orm edit user -->

="POST" sn="edtresult.php™ "formEdit™ "formedituser”

Figure 5.8 Form action in edtuser.php
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<?php
echo "<hl» <span> Status Update </span></hl>";
echo "<br/>";

gTlxtUsernameEdit = 5_REQUEST['usernameedit']:
$TxtEmailEdit = $_REQUEST["emailedit']:
£IxtPhoneEdit = & REQUEST['phoneedit']:
sComLevelEdit = §_REQUEST["leveledit'];:
$ComMantoko = & REQUEST['commanaedit']:

if{trim{sComMantoko)=="" or trim(sComlevelEdit)==""){

echo "<strong>Update gagal '</strong>":

echo "<br>";

}

elae]

£3glup = "UPDATE users 3ET lewvels="sComLewelEdit', managerof='sComMantoko',
email="5sTxtEmailEdit"', phone="sIxtPhoneEdit’

WHERE username=";TxtUsernameEdic'";
my3qgl_gquery($3gqlup, $link) cor die ("3QL Error”.mysgl
echo "<p> <«strong> Update berhasil ! </strong>";
echo "<bri><br>";

echo "Lihat deta user saat ini dengan menekan

1
=

e Form values were the variables ($TxtUsernameEdit,

e Data updated successfully

Third thing to do is to create edit profile page in the administrator’s account. This
page can be seen on the previous section in Figure 4.15. This form will take action
into ‘edtprofresult.php’ to return status whether the edit profile action was success or

not.

it nser -—---

d="POST" = ="editprofresult.php” "formUpdatelkdmin™ e="formedituser”

Figure 5.10 Form action in editprof.php
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elze if (empty($passwordlama) and empty{spasswordbaru) and empty ($confirmpasawordbaru))/

fupdatetanpapassword = "UPDATE users 5EI menagerof='amigo group',
email="$TxtEmaillpdate’, phone='"¢TxtPhonelpdate’
WHERE uzername="$TxtUsernamelpdate'™;
mysql_gquery(supdatetanpapa3sword, #link) or die ("3QL Error".mysgl error()}:

echo "<img src=\"images/updated.gif\" height=\"100%" width=\"130%" />";
echo "<p<strong»EDIT PROFILE SUKSES!</strong>";
echo "<br>Informesi date baru Anda telah tersimpan dalsm database.<br»";

]

else if ('empty($passwordlamz) and 'empty($épa3swordbaru) and 'empty(fconfi
agawordbaru and Shitung > 5){

a3swordbaru) and fchange==fpassnow

tupdatedenganpasaword= "UPDAIE users 5ET password='échange oup’,

email="'$TxtEmaillpdate’, phone='$TxtPhonelpdate’

WHERE uzername="$TxtUsernamelpdate'™;

my3ql_gquery(supdatedenganpassword, #link) or die rror{)};

echo "<img src=\"images/updated.gif\" height=\"gl0%\" widt b 2tH

echo "<pd<strong»EDIT FROFILE SUKSES!</s@aongs"|

echo "<br>Informasi data baru Ands tgla ' base.<br>";

}

tation part of edtprofresult.php

Figure 5.11 i of cede implementation in edit profile result page. If old
password, ne d confirm new password were successfully matched, the

system will do $updatetienganpassword query to update the data in table users. But if
the passwords are blank or empty, the system will do $updatetanpapassword query to

update the data in table users.

The last page to complete the administrator’s account is ‘Table data’ page which will
display hyperlink into pages that containing cleaned data (‘tabelnota.php’ and
‘tabelnotaset.php’). These two pages are basically similar to each other. The
difference is just the query used to display the table. The ‘tabelnota.php’ page can be
seen on the previous section in Figure 4.14. This page is using datatables JQuery to

display the data. The original datatables mechanism is to send whole data from the
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query executed in JSON format. This is not a good idea when it comes to data
mining because usually it deals with large data. The solution to this problem is to
modify the functions in the source data into AJAX format. The idea is to send only
10 data in the beginning of the query, not the whole data. With help from [Ver09] the
page is successfully implemented. The ‘tabelnota.php’ is the page to display the
datatables itself, but it also needs the source data page. In this case,
‘get_datacleannota.php’ is the source page of ‘tabelnota.php’. It has to be declared on
the head section of ‘tabelnota.php” HTML.

<3cript>

jQuery.fn.datalTableExt.cApi.fnSetFilteringDelay
function ( oSettings, iDelay ) {

iDelay = (iDelay && (/"[0-9]4+5/.test(iDelay
var &this = this, oTimerld;

var anControl = $( "div.dataTables filt
anControl.unbind({ "kevup' ).bind( "keyup',
var $tthis = £this;
window.clearTimeout (oTimerId);
oTimerld = window.setTimecut (fund
$%this.fnFilter( anControl.val@) );
}, iDelav):

b
return this;

1

% (document) . rea
£('#the_table
"hProcessing’:
"bServerSide":t

'3R] ce':'get

acleanncta.php’

h Mnghelay () ;
3

<fscript>

Figure 5.12 Datatables declaration on targeted page

To display datatables, the structure of the HTML table must use <thead> and
<tbody> tags like shown in Figure 5.13. <thead> is used to declare <th> as the
column header or column title. <tbody> will generated from the source data page, in

this case: ‘get_datacleannota.php’.
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<table id="the_ table™>
<thead>
<LEr>
<th>ID nota</th>
<th>Tanggal nota</th>
< SLEE>
</thead>
<thody>
</thody>
«/table>

Figure 5.13 Datatables table structure

The important part of the modification of the source page is the cache function. With

cache files every queries being executed. This makes the
and makes the result generated faster. In addition, t

will be the main problem at the end of this protot

function cache load(fmd5) {
if (file exists("cache/'.#

return json_decode (fi che/".5md5), true);

!

return false;

!

function ca

file put cont #md5, json_encode ($vals)):

1

re 5.14 Datatables cache function

echo
"{"iTotalRecords™:".stotal_ records.”’,
"iTotalDisplayRecords™:".$total_after filter.',"aaData™:[";

£r3=dbAll ("select IDnota,tanggalNota
from nota %search sgl
order by %$scol neme $s3dir limit $start, $amt”™):;
5f=0;
foreach($ra as &r) |
if($f++) echo ",":
echo "[™",$r['IDnota"],"™,
", 5r["tanggalNota], "™ ] ">
}
echo "]1";

Figure 5.15 Datatables display <tbody> content
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After all, the <tbody> needs to be filled with the data from select query. The main
query is to select and display all data in table ‘nota’. $rs in Figure 5.15 reflects the
main query of this datatables. After the query has been executed, the system will do
the loop (foreach). For every data as an array, it will display column ‘IDnota’ and
‘tanggalNota’ from table ‘nota’. Now, the datatables in ‘tabelnota.php’ page is ready

to display live data from table ‘nota’.

This is the end of prototype Il1. The writer backups this prototype in the local storage
of his laptop and keeps it available on the other external storage devices too. The last

part of this prototype will be testing and evaluation which be described in

section 5.4. There is a problem found on this testing ph he files in the
‘cache’ folder seems to cause the datatables displ
cache’s view even the data in table ‘nota’ has c : e problem solving
analysis, this happened because the cache filg e folder must be un-cached
(delete) every time the page reload. Thisfproble and will be solved in the

beginning of prototype IV.

5.2.4 Prototype 1V

This prototype begins with Tiing bug abBout cache files from the previous prototype.

The solution for this bug is to ¢ directory ‘cache’ before the pages containing
datatables are gfpe gure 5.16 shows the code implemented to delete all the files
existed in the fcaghe’ f .

o First, the isstlefined with the code: define(“PATH”,” ./cache”);
which means the target location for this function is located under its index
path on the “cache’ folder.

o Create function destroy and give permission (set chmod into 777) that will
delete the files in the directory.

e After function has been executed, destroy the path definition.

This solution works properly for the system and there is no more problems about

caching functions until now.
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=<?php
define ("PATH", "./cache,/"):

function destrov({$dir) |

fmydir = gpendir({&dir);
while({false '== (£file = readdir(fmydir))} {
if($file != "." g& $£file != "..™) |
chmod {(¢dir.&file, 0777);
if(is _dir({sdir.sfile)) {
chdir(".") >
destroy(fdir.sfile." /")
rmdir({$dir.5file) or DIE("couldn't delete S$dirsfile<br />"):
}
else
unlink{sdir.sfile) or DIE("couldn't delete s$dirsfile<br />"):

}
}
closedir (Smydir) ;-
}
destrov (PATH) »

e and that makes this prototype

k on this project. The two big parts are

setup wizard are created. The manager’s index page contains some information that
the manager should know before operating the system. The edit profile page is
similar with the one that already discussed on the previous administrator’s edit
profile section. There are no difference in editing the manager’s edit profile because
it is processed on the same page with administrator’s edit profile page
(editprofresult.php). After completed the homepage and the edit profile page, now it
is the time to implement code on the setup wizard interface. The interface of the
wizard has already displayed in the Figure 4.19 — 4.25 in chapter 4. For the
information, the ‘Dashboard’ page and the ‘Rules Table’ page will be implemented

in the next prototype.
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5.2.4.2 FP-Growth implementation and mining association rules
To start explain about the implementation of FP-Growth algorithm, let’s take a look
on each of the wizard steps.

e stepl.php = the wizard starts with confirming will of the manager to do the
wizard. Once done, the wizard should be completed for the proper result of
this system.

e Every page move of the wizard will send hidden input to be checked in the
next page. This is done to avoid URL manipulation and prevent the wizard’s
failure.

="atepl.php”
"hidden™
"gubmit™

<br/><br/>

Figure 5.17 Example of hidde

="ppat™ 10="formStep2" ="forminputStep2™

=="background: §9F3">
=d="gelected">Bimbo

">Granada

">Dinasty Prambanan

">Amigo Klaten

">Amigo Pedan-

">Amigo Sitcharjo

">Amigo Boyolali

">Amigo Wonosari

">Amigo Karanganyar

B T R N

W

<br/>
<br/>
Masukkan minimum Support (minimal 5)
=="texRt" ="txtMinSup™ ET) ="a" ze="5" zz="required number" ="background: §9F3"/>
<br/><br/><br/>
Cek kembali informasi yang telah Anda masukkan. Selanjutnya, tekan tombol Next.
<br/><br/>
=="hidden" ="yeg2™ nar "statz2™
e="gubmit" ="Next"

Figure 5.18 HTML code for step2.php
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step3.php - values sent from ‘step2.php’ form accepted in this page and then
stored as sessions. There is also a form that must be filled in this page. The
manager should choose whether he/she wants to choose data in fixed period,
custom date, or all data in the database. The options provided in existing
system is the Idul Fitri Day (Ramadhan Feast), Christmas holiday period, all
data or custom data that can be inputted by checking a checkbox. Figure 4.21

in the previous chapter shown the formatted HTML for this page.

ae33lon regl3ter("pllihtoko”);
session_register ("support™):
£ _SESSICH[pilihtoko]=%pt;

§ SES5ICH [support]=%supp

ived if the manager chooses one

m. Meanwhile, values of $from and $to

utted the custom date range through the

=t POST["from"]:

5 POST[™to™]:
ihan=% POS5ST ["rentang”]:
Jegsion register ("from”):
aegsion_register("ta"):
sessicn_register{"renﬁang"?:

Figure 5.20 $from, $to and $pilihan registered as sessions

There is no form in this page, just a notification informed the manager that
the system is ready to create new FP-Tree. The FP-Growth algorithm uses
FP-Tree as a compact data structure. This tree will be used to support
frequent-itemset generation of the algorithm. When ‘Create’ button is

pressed, the system will open “step5.php’.
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step5.php > This is the page where FP-Tree is created. The system will
create the tree based on the value of the sessions that are already registered on
the previous steps. Explanation and screenshots about the creation of FP-Tree
will be explained step-by-step below.

o First of all, the system will check whether the data will be used is
using custom date ($from and $to) or fixed date ($rentang). Let’s
assume that the manager inputs a fixed date, which is ‘all data’ from
the radio button’s options. This means the system will use data from
01-01-2006 until 31-12-2008. Both custom and

the same algorithm, the difference is just

ed date are using

system is based on each of the time pe

0 To begin the creation of FP-Tree n the tables related

Ata was chosen as the data
be executed. This query
in the ‘notaset’ table into

done to keep the data in “notaset’ table

notaset_custom”);

table header custom");

table notaset_custom sorted”);
table fptreedata"):

tgetcustomdata= mysql query("insert into notaset custom
(Select * from notaset where IDtoko='éidtoko')

"):

Figure 5.21 Process of creating FP-Tree
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0 The next step is to count and round the minimum support. For
example, minimum support is 6.42 will be rounded to 6. This is done
through a PHP function; round().

o $getmodalheader = select IDlini and its count grouped by IDlini and
ordered descending by the count itself. This is the process that
analogically the same with the creation of header table in FP-Growth
algorithm.

0 Because the data has successfully selected by the $getmodalheader
query, the system has to fetched every data from that query and insert

le is the header

it into ‘header_custom’ table. ‘header_custom’
table of the items on this project. It contai
from the data range that were selected

0 $getdataheaderfinal - clean the datagi ustom’ table which

has the frequency of occurrengé€less than'finimum support.

o $sortheadercustom - d ort to all the data in
‘header_custom’ table byfits freque

shows the code indplem

Eaupportval = round ($aup 2

tgetmodalhe _query("select idlini, count(idlini) a3 jumlah
from notaset_custom
group by idlini order by jumlah desc");
while (fguh=mysql fetch row(fgetmodalheader))
{
tgetdataheader = myagl_query("insert into header custom values ('&gmh[0]','sqmh[l]') ");

tgetdataheaderfinal=mysgl query("delete from header custom where muncul < $aupportval");
t3ortheadercustom=mysql query("select * from header custom order by muncul desc, IDlini asc”);

Figure 5.22 Process of creating FP-Tree (2)
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0 The next step is executing $cleancustom - to delete ‘notsaet_custom’
data by checking its ‘Idlini’ where not exists in ‘header_custom’ table.
This step is very important for the creation of FP-Tree.

0 $getdatacustomsorted = insert the data to ‘notaset_custom_sorted’
based on the data from ‘notaset_custom’ table and ‘header_custom’
table. At the end of this query, the system will have a table that
similar with compact TID table on the FP-Growth algorithm. It
contains the IDnota (TID) and the items (Items) bought in that TID.

(Figure 5.23 shows the code implemented until this step)

tcleancustom=my3gl query("delete from notaset custom
where NOT EXISIS
(Select IDlini FRQ

where notasey eader_custom. IDlini)

tgetdatacustomsorted=myagl _qu to notasel custom sorted

ota, group concat(n.IDlini separator "\',\'') as IDlini
gselNPustom n, header custom h
idlini=h.idlini

by n.IDnota asc)

ure 5.23 Process of creating FP-Tree (3)

o Do $alldata - select items, IDnota from ‘notaset_custom_sorted’
table.

0 The next process is fetch $alldata into arrays. ‘Items’ is $data[0] and
‘IDnota’ is $data[1].

0 Then, the FP-Tree is built using the code inside the looping of fetched

data. The code of this looping is:

while($data=mysqgl_ fetch_array($alldata)
{ ..the code.. }
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o The first line of the looping is unset $condition. $condition is a
variable that will be used for flag (true or false) condition in this
project. Then, set $i to 0.

o $array = explodes items in column items with separator *,’

o $lini > trim the items and format it into specified format like:
“<itemslID>~. Items ID here is the same with groups of IDlini

o S$total = count how much IDlini are available in the $array.

o If $lini is empty or blank then set $lini to 0. It means that there is no
items in that IDnota (TID) . (Figure 5.24 shows the code implemented
until this step)

talldata = myagl query("select items, taset custom sorted”);
while (fdata=myagl fetch array(%alldata

unaet (scondition);
si=l;

farray = exp
glini = """.trl

ftotal = count(far

{$1ini=='”':| | {$lini==|r ":I :l

Figure 5.24 Process of creating FP-Tree (4)

0 The code in Figure 5.25 explain a loop (while) to check whether in
every items in $array is a direct child from ROOT or not (level 1
node). If one of the items in $array is already on the ‘fptreedata’ table
and it is the direct child of the ROOT, then $condition will be set into
true. Else, $condition remains false. It can also said that this loop will

be influence starting from second records of $data (remember that
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when the data from the first records being fetched, the ‘fptreedata’

table is still empty).

while($i < Stotal)
{
tceklevell = mysgl query("select * from fptreedata where IDlini="garray([si]’
and parents=\"ROOT\" "};

tcek = myagl_fetch row(fceklevell);

if(scek(l]

{
tcondition="true";
£i = $total;

}

Bitt;

Figure 5.25 Procgss of EP-Tree (5)

o There is two bra to process the data. First is the condition

o Figure 5.27 explains the second branch. This condition will be run if
the IDnota (TID) is the first record fetched from $data.
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if(scondition)
{
$PRRENT = "ROOT";

echo "$lini --> masukkan

snewpath = mysql query("select IDlini from header custom
where IDlini in (#1ini) order by muncul desc ") or die
("SQL ERROR".mysql _error()):

while(énewnode = mysgl_fetch array($newpath))

{
Squende = my3ql_guery (" select * from fptreedata
where IDLini="snewnode[IDlini]' and parents="&FARENT'
":
squetwo = myagl fetch array(fquecne):
if{squetwo [IDlini]
{

stambah = $quetwo[frekuensi] + 1;

sfrek = mysql query("Update fptreedata
set frekuensi ' Wl = ID="&quetwo [Hode_ID]
"y

$PRRENT = $quetwo['Node ID']:

}

else
{
sgettoplodeID = ode_ID from fptreedata

order by Node ID desc limit 1

sNollode =

$id = sNoNode
Sidt+;

{'$1d", '¢newnode [IDlini]', "1, '$EARENT')
"

Figure 5.26 Process of creating FP-Tree (6)
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glse

{
EPRRENTS = "ROOT";

T L LR SR I P e |

=Ll wlllll » QAR « %L

gnewpath = myagl query("select IDlini from header cuatom
where IDlini in ($lini) order by mumncul desc ") or die
("SQL ERROR".mysql error()):

while (snewnode = mysql fetch array($newpath))

{
tgettoplodeID = mysql query ("3elect Node ID from fprreedata
order by Node ID desc lim
$Nolode = mysql_fetch array($gettopNodeID);
1f{#NoNode [Node ID]
{
¢id = tNolode [Node ID] +
}
elae
{
Fid = 1
}
¢insertlevel query(" insert into fptreedata values
{'#id", "énewnode [IDLlini] ", '1", "SEARENTS")
IF’:
EF 3= tid ;
}

Figure 5.27 Process of creating FP-Tree (7)

0 For example, assume that ‘items’ column fetched in $data is:
= Records 1: ‘A’’B’,’C’
= Records 2: ‘A’;’C’,’D’
= Records 3: ‘B’,’A’’E’
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o Please remember that the first records (records 1) from the $data will
run code on Figure 5.27. In this condition:
= First, set SPARENTS as “ROOT”
= Execute $newpath query -> in this case: select IDIini from
header_custom where IDlini in (*‘A’,’B’,”C’) order by muncul
desc; The result will be fetched in $newnode. It means that
each of ‘A’ — ‘B’ — “‘C” will go through looping (while) in the
next line.

= Inevery block statement of while, do:

e Execute $gettopNodelD query toSselect the highest
Node_ID from ‘fptreedata’ t i
e Enter that Node_ID valdgyi

query -> insert data into

e with values ($id, $newnode[IDlini],

Table 5.1 data on ‘fptreedata’ table after first records

Node_ID IDlini frekuensi parents
1 A 1 ROOT
2 B 1 1
3 C 1 2

o Now, the second records which is ‘A’,”C’,’D” will be checked with

code implemented in Figure 5.25. If one of the items on *A’,’C’,’D’ is
a level 1 node (direct child of ROOT), then the $condition will set
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into “true”. It means that the system will match with the first branch
and it will run the code inside if($condition) block statement in Figure
5.26. In this condition:
= First, set SPARENT as “ROOT”
= Execute $newpath query - in this case: select IDlini from
header_custom where IDlini in (‘A’,’C’,’D’) order by
muncul desc; The result will be fetched in $newnode. It means
that each of ‘A’ — “‘C” — “‘D’ will go through looping (while) in

the next line.

= In every block statement of while, do:
column from
e[IDlini] and

e Execute $queone query to
‘fptreedata’ table wher
parents = ‘SPARED

s into $quetwo

e If $quetwo ue, it means that the first

IDlinig which is A, is already a level

1 e.

new

means the system doesn’t have to insert
e ‘fptreedata table’ but updated its
quenc
ambah = $quetwo[frekuensi] + 1;

o Do $frek query = update the level 1 ‘A’ node
frequency into $tambabh.

0 Set $PARENT into $quetwo['Node_ID'T;

e The next $quetwo queries for IDlini ‘C* and ‘D’ will
enter the else condition. In this block statement, do:

0 Execute $gettopNodelD query to select the
highest Node_ID from ‘fptreedata’ table limit
by one.

o Enter that Node_ID value into $NoNode.

o0 Set $id = $NoNode[Node_ID];

0 Do $id++ to create new Node_ID for the new
data

82



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

o Execute S$insertingnode query -> insert data
into ‘fptreedata’ table with values (3id,
$newnode[IDlini], 1, SPARENT).

o Set SPARENT = $id.

= At the end of this stage, data on the ‘fptreedata’ will looks like
Table 5.2

Table 5.2 data on “‘fptreedata’ table after second records

Node_ID IDlini frekuensi parents
1 A 2 ROOT
2 B 1
3 C 1 2
4 C 1
5 D 1 4

a level 1 ngde, then ‘i d will also enter if($condition) block
statement justeli ond records. Then, because the first IDlini

ode, the system will enter else condition three

ert new data into ‘fptreedata’ table. At the end of this
the ‘fptreedata’ will looks like Table 5.3

Table 5.3 data on ‘fptreedata’ table after third records

Node_ID IDlini frekuensi parents
1 A 2 ROOT
2 B 1 1
3 C 1 2
4 C 1 1
5 D 1 4
6 B 1 ROOT
7 A 1 6
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0 When all of the processes above have been completed, the system will
have a complete FP-Tree structure in ‘fptreedata’ table and the page
will display information that the FP-Tree has been successfully
created. The next step is the frequent-itemset generation. This process
will take a various process time just like the creation of FP-Tree. To
process the frequent-itemset generation and get the final result of this

project, press ‘Next’ button on ‘step5.php’.

step6.php (final wizard page) = when the page o thassystem will run

script to generate frequent-itemset and produ ining result

of the system. The full script can be seeg hp’ in ‘Amigodm’

folder. The explanation of importa 2 script will be explained

sequentially.

o First of all, truncate gresu d*last_result’ table to clean the

conditional-pattern base generation. Second is the conditional FP-Tree

generation and the last part is inserting the data into ‘result’ table. The

next point will explained about these three big parts.
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<?php

my3ql_gquery("truncate table result”):
mysgl_gquery{"truncate table last_result®™):

sgetModalData = my3agl query(™ Select IDlini, muncul from header custom
where muncul >= $support order by muncul
"
or die ("SQL ERROR".mysgl error({)):

while (%#data = mysqgl fetch array($getModalData))
{

o Ineach loop of $data, do:
= Set $i = 0, unset $muncul va

* Do query $getDatCo

table where IDlini

» Fetch the $getDat

for each

etDataByID query —> select all data from
‘fptreedata’ table where Node_ID = $parents.
o Fetch the result into $datalist.
o Set $lini[$i] = $datalist[IDlini] and $parents =
$datalist[$parents].
0 Set $muncul[$i] = $tree[frekuensi];
0 Set$i++
= Until this stage, the system have done the first part which is
conditional pattern-base generation. The next part is to check
whether there is IDlini that must be combined into one or not.
This part is also considered as conditional FP-Tree generation
in FP-Growth Algorithm.

85



The Implementation of Association Rules in Analyzing the Sales of Amigo Group

» To do this, count the size of $lini array and set the value into
$panjanglist variable.
= Do multiple looping conditions like stated in Figure 5.30. In
inner looping, do:
e Check the condition:
iITC (1 = $j) && @hini[$i1] = ")
&& ($hini[$i] =" ") )
e If the condition is match, then check it again with:
IT(SIini[$1] == $lini[$j1)
e If the previous if condition is matehed, then do the

following steps:

o Set $muncul[$i

one value of $i. In every loop, check if
uncul[$i] >= $support then do the following steps:
$persentase = $mncul[$i] / $data[muncull] * 100 (this
statement is to find percentage of the confidence)

e S$persentase = substr ($persentase,0,7) (to get first
seven characters from the confidence’s calculation
result)

e Execute a mysql query = insert data into ‘result’ table
with values ($data[IDlini], $lini[$i], $muncul[$i],
$persentase).

= This is the end of $data looping (while condition). In addition,
the script on ‘step6.php’ is not over yet. The system still have

to process the ‘result’ table into ‘result_translated’ table. The
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data in ‘result’ table is still the IDlini of the items. The system

should translate it into items name.

WIlle (»08T2 = My3QL ISTCO array(»Qgericdaluata))
{

£i=0;

unzet (smuncul);

unset ($lini);

tgetDataConlree = mysgl query(" Jelect * from fptreedata
where IDlini like "$data[IDlini]'
"
or die ("5QL ERROR".myagl error()):

set_time limit(36000); //10 Jam
while ($tree = my3gl fetch array(fgetDataConTree})
{

fparents = $tree[parents]; untuk mend AT EINGERE=NIe dari node tersebut
set_time limit(36000);

while (fparents '= "ROd

1D = "gparents’

(L ERRCR".mysql_error(}):

tdatalist
ini[$i]

yaql fetch array ($getDataByID):
datalist[IDlini] ;

= ttree[frekuensi] ;

tparents = sdatalist[parents];

fitt;

Figure 5.29 Process of frequent-itemset generation (2)
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tpanjanglist = count ($lini);

for (5i=0;%i<spanjanglist;si++)
{
for($j=0;%j<$panjanglist;$j++)
{
if( (#1i '= £3) && ($1lini[%i] != "") && (£lini[%i] '= " ") )
{
if($1lini[$i] == #lini[&]j])
{
smuncul [$1] fmuncul [$i] + $muncul [$3];
fmuncul [$]] i
§lini[$j] = " "

Figure 5.30 Process of frequent-ite enggation (3)

ata[mmcul] * 100;
entage, 0,7);

my3qINGmery (' t into result values
{'4data[IDlini]",'$1ini[51]", 'smuncul [$1]', '¢peraentase’) ?‘l

Figure 5.31 Process of frequent-itemset generation (4)

o After ‘result’ table was filled with data, now the system must do a
data translation from ‘IDlini_A’ and ‘IDlini_B’ column in ‘result’
table into “‘Items” and ‘to_Items’ column in ‘result_translated’ table.

o Execute a query to duplicate data in ‘result’ table to ‘last_result’ table
- insert into last _result select * from result.

o Truncate table ‘result_translated’ to make sure that table is clean from
previous wizard’s result > mysgl _query (truncate table
result_translated”);
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o0 Execute $getTranslatedData query to select all data in ‘last_result’
table and sort it descending by the confidence percentage. (Figure

5.32 shows the code implemented until this step).

my3aqgl gquery("insert into last_result
select * from result™):
echo "<br/>":

mysgl_guery ("truncate table result_translated™):

¢getTranslatedData = myagl query(” select * IN@m last result

= Execute aLini query to select namaLini from ‘lini’

table where IDlini is $thedata[IDlini_A].
Q ooping while $getNamaLini query results are being

ed_array in $thedata. Inside every looping trim the

namaLini (items name).

= Set$f=0.

= $dataB > explode items in $thedata[‘IDlini_B’] with *,” as
separator.

= $namaLini2 - trim $thedata[‘IDlini_B’].

= S$totalLini2 > count items in $dataB.

= If $namaL.ini2 value is blank or empty, then set $namaL.ini2 =
0.

= Clear value in $allltemB variable with unset() function.
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Do looping with condition: while($f <$totalLini2){
. }- Inside every loop do:
e $getNamaLini2 query - select namaLini from ‘lini’
table where IDlini = $dataB[$f].
e Fetch_row the result and insert into $ress.
e Set $allltemB[] array with trim($ress[0])
function.
e Set $f increment > $F++;

Now, implode each item in $allitemB with this sign > ** as

separator.
Set $supportpercent with the suppo
value can be gained using this
($thedata[frek_m

100;

ahnotaset) *

ery tbox below to insert the

translated da translated’ table.

t into result_translated

,Support,Confidence_persen)

“"$namaLini”, "$result”,"$supportpercent”, "$hedata[c
idence_persen]*®)
or die("'SQL ERROR".mysql_error());

Last, delete data in ‘result_translated’ table which has
‘Confidence_persen’ value = 0 because it doesn’t reflect an

association rule.
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set_time limit(38000);

while(sthedata=mysql_fetch array($getlranslatedData))

>

pgetlamalini = mysql_qu;ry("select namalini from lini
where IDlini='4thedata[IDlini A]'") or die ("3QL ERROR".mysgl error());
set_time limit(38000);
while (¢thellama = mysgl_fetch_row(sgetWamalini))
{
fnamalini = trim($thelama[0]);

§1=0;

dataB = explode(",",5thedata['IDlini B']);
gnamalini2 = trim{$thedata['IDlini B']):
$totallini? = count(édataB);

if{ ('énamalini?) || (fmamalini?==""} || {$namalini’==
{

tnamalini2=0;
}
unset (fallltemB);
set_time limit(36000);
while($f < $totallini2)
{

= (éthedata[frek muncul] / $jumlahnotaset ) * 100;
$supportpercent = substr{$supportpercent,d,7);

yaql query("insert into result translated (Item,to Items,Support,Confidence persen) walues
('¢nemalini', '$result", "saupportpercent’, 'sthedata confidence_persen]')

") or die("3QL ERROR".mysgl error(});

myaql query("delete from result translated where Confidence persen = 0");

Figure 5.33 Process of data translation (2)

0 The processes have been completed.

At the end of step6.php, the manager can press ‘FINISH’ button to move into

‘Rules Table’ page to see the generated association rules resulted by the

wizard.
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This is the end of prototype IV.. The writer backups this prototype in the local
storage of his laptop and keeps it available on the other external storage devices too.
The last part of this prototype will be testing and evaluation which will be described
in section 5.4. There are no significant errors occur after the code has been
implemented. The writer faced same problems during the implementation of the FP-
Tree algorithm because this system has to go through the database every time the
system deals with “‘data process’. It makes the laptop being used become overload
when the query processed is wrong or endless. The other problem is when the writer
tried to do items combination on ‘to_Items’ column in order to generate more

association rule result. The process of the query took very loRg time (and never

finished during the experiment) and the results produce good. A lot of
rules contain 0 % of confidence percent. In order to
and faster, the writer decide to keeps the existi nd not to use the

combination function.

5.2.5 Prototype V
After removing the combinatio fro previous prototype, the system
needs to display the association rul€gyres nd dashboard to see the status of the
latest wizard’s result don the mamager. The interface of ‘Rules Table’ and
Figure 4.26 and 4.27 in Chapter 4. To create
this page, the wri esigned some rules that will be applied for the ‘Rules Table’
page and wha ir@o will be displayed for the ‘Dashboard’ page. Some rules

for ‘Rules Tabl

‘Dashboard’ pages have been s

e This page will use datatables JQuery plug-in to display the data from
‘result_translated’ table.

e The features available is to sort, search items, minimum confidence filter,
and convert the data into CSV format.

e To do the minimum confidence filter, use the textbox (search box) in
right-top of datatables. If the characters inputted in the textbox is less than
three, the datatables will automatically display the data which has minimum

confidence higher or equal than the input. For example, if the manager input
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50 in the textbox, datatables will display data which has confidence (%) >=
50.

e To do search items, use the textbox (Search box) in right-top of
datatables. Input must be more than two (three or more) to search the item.
For example,, if the manager input ‘CLN’ in the textbox, datatables will

display data which contain ‘CLN’ in the ‘Item’ column.

Some rules for “‘Dashboard’ page are:
e This page will have summary of the existing rules, a visual representation

of the rules, and top ten rules sorted by the highest confidefice (%).

e This page will use JPgraph (http://jpgraph.ne) ualization (bar

charts).
e Bar charts generated from top ten i esult sorted by the

highest confidence (%).

problem faced during implementat is prototype. After successes with the

implementation, now the completed all the requirements. For the

em’ column and “‘Related Items’ are based on

a igo'§ staff understand. The writer did not enter the items name,
it is the original name ould be understood by Amigo’s staff.

information, the items,.name on

the real name

This is the end of prototype V. Before the writer backups this prototype in the local
storage and other external storage, the writer prepares sample database for the
presentation and finalized database that will be included in the DVD. Last but not
least, the testing and evaluation stage is always conducted in the end of each

prototype to test the system’s operation.

5.2.6 Final release
This is a stage to fix all the bugs found during the testing phase in every previous
prototype. The writer makes sure that the bugs found are covered and fixed before

the final release of the prototype is launched. After everything is done, the writer
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finalized the website of this Amigo Data Mining System and backup both the
finalized web folder and the finalized database in internal/external media storage.
This folders and files will be included on the DVD.

5.3 Implementation
5.3.1 Work Items List
There are some changes occur at the actual plan in this Final Year Project Il

implementation stage. Please refer to Appendix D for the Work Items List.

5.3.2 Iteration Plan

Please refer to Appendix E for the Iteration plan.

5.4 Testing
List of the testing done:
e User login testing
e User edit profile testing

e Add user testing

ation rules testing
testing

e Display dashboard testing

All of the information about the testing phase can be seen on the Test Case in

Appendix F and Test Script in Appendix G.
5.5 Testing Phase Conclusion

All of the use cases (16 use cases) are successfully implemented in the end of

prototype V. After much testing and debugging are performed, the prototype
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finalized in the final release of the project. All of the bugs were fixed and the system

is ready to be used in the real system.
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Chapter 6: Project Review

6.1 Introduction

The intended project scope to be completed has been met. The prototype covering 16
use cases has been developed. The final version of this web-based association rules
project is successfully completed. The following sections explore on the evaluation
of the aims and objectives, work items, successes, shortcomings, discussions,

learning outcomes, project management, and cost-effectiveness.

6.2 Aims and Objectives
The final version of the website has been successfu

ted the aims,

objectives, and requirements of the project. The aim ofthi is t0’create a web-
based system to help Amigo Group’s manage ion about sales by
using association rule’s application. Th e of this project is to
implement association rules mining to a QUp’s data mining system. All

There is no modification
BIT305 project. Re

based system anagers do the analysis works. There is a good relation

p
made betwee tmr as the programmer, the supervisor, the Amigo group’s
entation of this project.

rom AmIgo Group keep their commitment to build a web-

people during the

It makes a condusive work environment and it helps succesfull implementation of the
project. Although there are no changes and updates for aims and objectives, but
there are changes and updates for the requirements. This is happened because several
requirements are not necessary to do, meanwhile there are new requirements
proposed by the client. For example, the “append data’ use case has been changed
into ‘data cleaning’ use case because the IT consultant of Amigo Group asked the
writer to make a data cleaning process in the system. For Amigo Group’s staff, a data

cleaning process is considered as more important feature than appending data into
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database. As the consequences, the system will use a manual data entry for the future
use. The client is understand about the project being faced by the writer is a Final
Year Project Il project with limited time to do code implementation and a detailed
project report. This understanding makes both sides to communicate well and

resulting in the 16 agreed use cases.

Finally, in the end of this project, both the writer and the client can meet the aims and
objectives of the project. Both sides are satisfied.

6.3 Work Items
The project is able to meet its aim, objectives and require

of Final Year Project Il. The proposed schedule

work about ten days before the ear Project 11 project. Figure 6.1

below shows a ‘project burndown tween estimated completion time and
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Figure 6.1 Project burndown charts between estimate hours and actual hours.
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In Figure 6.1, X-asis is the name of the work item included in the work item list,
meanwhile Y-axis is number of hours. There are big differences between the actual
implementation time and estimation time for the main implementation processes in
this project. Defining cleaning rules, implementation of ‘data cleaning’ use case, and
the implementation of FP-Growth algorithm take faster completion time than the
estimated time. This is happened because the writer has predicted what processes
will take long period to complete and then the writer set those processes for a longer
estimated time that it should be. By doing this, the writer can avoid ‘lack of time’

problem in the real implementation time of those work items, so that the writer can

finish this project on track and on time.

6.4 Successes
For the writer, this project is considered as a
because this is the first time the writer wq
company. Besides, there are so many
enjoyable project to be done. What we

contain some success aspects:

Amigo Group is considered as a success aspect, this has
ith their readiness to send the raw transactional database.

Sent was the sales transactions data from IT department.

e Communication between client and the writer is going well and both

sides can understand the needs of each other.

e There is no payment or transaction cost spent during implementation of
this project. The cost spent is just for the electricity. The time and
power to do this project are not considered as a cost because this is
considered as an effort that should be done by the writer in order to

complete the project and his dual degree program.
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e The time management for prototyping is going well and the actual
process is faster than the estimated process, the only over-scheduled

task is the “visual aid assignment’ completion time.

e The actual implementation of data cleaning and FP-Growth algorithm
take shorter time than the estimated time. This is good because there is
a problem to find appropriate literatures and sources in early stage of
this project. The problem can be covered by having consultation with
the supervisor and learn the algorithm through the online forum

together with the community.

e The responds and guidances from the supervi 0 considered as

a success factor that makes this project success!

6.5 Shortcomings
While there are so many IS project, there are also some aspects
that went badly during the s of this project. Here is a list that contain

some bad aspect

ly phase of this project, the writer is finding difficulty to
e data from Amigo Group until the writer made decision
to g0'@ y to the Amigo’s branches. After this visit, there is no more
diffculty to get the database because the writer knows where to go if he

needs another data.

e Working alone in a new project is always hard, especially when there
are just little sources and people around the work environment that

understand the problem faced by the writer.

e The data provided from Amigo Group’s is raw data and needs to be
prepared better. The data they have given to the writer is not the data

from the existing information system but it comes from the previous
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information system, this makes the data structures are very bad and

contain lots of multiple data inside the tables.

e Defining the cleaning rules and starting the code implementation of FP-
Growth algorithm is really hard at the beginning. The writer can not
find any sources related with a web-based association rule project using
FP-Growth algorithm. The original FP-Growth algorithm uses OOP
programming and datasets as their data sources, the understanding to
make those codes work in a web-based + RDBMS system takes much

enough time.

needs more inputs from other developer or programmer

which has experiences in data mining project.

e Another factor that makes the implementation distracted is a natural
disaster, the Mount Merapi’s eruptions which happened while the
writer is trying to finished all the code implementation of the use cases
has ‘forced’ the writer to do a better time management. In the morning
to evening, the writer works as a volunteer, meanwhile at the night, the

writer is doing the planned work item that should be done.
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6.6 Discussion

This project has been a grreat experience for the writer to work on a web-based data
mining system. The association rule mining is one of the basic knowledge in data
mining area. There are many other discilpines in data mining like classification,
clustering and prediction analysis. The writer will take the good aspects of this
BIT305 project to works on another project and improves the bad ascpects in order to
make them better. The scope, time, and project integration management are already
good but still must be improved to be better. The cost management will be a real

challenge in a software development and must be declared clearly before the

implementation of the system.

For another association rules mining in another proj

use desktop application with also considering the

er concern is the database used,

pplication, but datasets in CSV format

be better. The programmers can do brainstorming, system testing, and fixing the bug

continously.

Utilizing open source software is also a good idea for creating a data mining system.
Pentaho, Rapid Miner and Weka are examples of free softwares that were made by
the developers all around the world. By using those open source softwares, the
programmers can save much time and concentrate on the implementation of

formatting the company data into datasets that are understood by each software.
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6.7 Learning Outcomes

The writer have learnt so many things in this project. For the writer, the most
important learning outcome is the learning processes during the whole project with
helps from supervisors, new clients and also friends. By working with them, the
author can improve knowledges, learn new point of views, get new friends and some
self-improvements like improvement of patience, communication skills, listening

skills and disciplines.

Another learning outcome from this project is the importance of data cleaning
st be done before

techniques in a data mining project. The data cleaning process
the data can be used for a specific algorithm because processi wrong data can
result in a wrong result too. The time needs to

depending on the size of the data, the cleaning i and also the ability

sing FP-Grwoth algorithm with

m, which is Apriori, will take longer

outcomes. In this project, the writer learn how to deal with people from different
background which has different skills and different understanding about the
importance of this project. By understanding what they want and communicate what
the writer’s purpose nicely, the communication line is going well. The negotiation
about boundaries of the system, purpose of the system, requirements gathering stage,
and the transactional data sharing are agreed and achieved in a good relation between
the stakeholders.
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6.8 Project Management

Like stated in Schwalbe and College (2007), a project manager framework is consist
of stakeholder needs and expectations + 9 knowledge areas + tools and techniques in
order to achieve a project success. The project management tools and techniques
help the project execution of the project become more planned and organized to do.
Actually, there are some areas from the 9 knowledge areas of Project Management
which are not clearly exist in this project, namely project cost management and
procurement management. The reason is because this project is for academic

purpose. This project is considered as a duty that must be finished in order to

complete the writer’s bachelor degree.

e with others and self-motivating

are techniques used in communicat an resource management.

how to test the credibility of the code, and what risk should be consider after doing
the specific work item. In the end, a more detailed and organized work item will be

produce on a better result too.

6.9 Cost-Effectiveness

In some aspect, this project is considered as a quite economic project for the client.
Half of the softwares and hardwares used in this project have been available in the
writer’s laptop before this project is started. Mostly, the softwares being used are

open source softwares, which can be downloaded free from Internet. Time spent for
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efforts has reached 169 hours during the last four months of this project. Indirect
costs like internet connection, phone connection, and electricity spent during the
implementation are handled by the writer. In short, the writer’s cost is higher than the

client.

This project is valuable for both the client and the writer, who works as the
programmer. For the client, this project is a new ‘analysis helper’ system that can be
used for marketing decision in a real business. For the writer, this project is

considered as the last duty to finish his studies. In short, both sitles are having their

own purposes and advantages from the system.
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Chapter 7: Conclusion

7.1 Introduction

The project has been done completely. The web-based application finalized after
fifth development of prototypes. The finalized application covers 16 use cases has
been achieved and ready to be used in a real implementation of the system. The
following sections explore on the further improvement, future work and the summary

of the project.

7.2 Further Improvement

During this project, there are some issues that were faced r. These issues

is improvement in the data availability. The

data available ystem is only from the years of 2006 until 2008. There should
2ar§)2009'and 2010 too because these will keep the system up-to-date.

an be inserted into database too (not only ‘Bimbo’) and it

be data from

will make the system’s availability become larger.

7.3 Future Work

This system is limited with producing only a pair of item in the association rules
generated. For the future system, the programmer can improve this module into more
combination items to produce more association rules result. Of course, the
programmer should consider about the process time of execution and the validity of
the result generated by these combinations. Producing lots of results that has

confidence less than 10-15% in a very long period are not considered as
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improvement for the system. Faster process execution and more valid combination

result is considered as an improvement.

With the consideration of the system’s name, which is Amigo Data Mining System,
the project can be expanded with more data mining algorithms and methodologies
beside association rule’s discovery. This is considered as an advantage of having data

mining system for the client’s future system.

7.4 Summary

The proposed web-based application for this project — The igo Data Mining

managers. The

mented in the

This is the first time Tor the author to build a data mining application which will be
used for real enterprise use. To work with the requirements from the client is also a
challenge. Lessons are learned by doing this project. Some mistakes are made along
the way, but new experiences are also reached. This project has been a very good
experience for the writer’s to improve technical skill and communication skill. More
importantly, the aims and objectives of the system are now completed. Thanks to all

people who made this project successfully finished.
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