'vmw e

“A web based expert system for SMT diagnostics in PCB assembly

manufacturing”

A Project submitted to the Graduate School in partial
Fulfillment of the requirements for the degree
Master of Science (Intelligent Knowledge Based System)

Universiti Utara Malaysia

By

Kumaravel Munisamy

@XKumaravel Munisamy, 2006. All rights reserved



PUSAT PENGAJIAN SISWAZAH
(Centre For Graduate Studies)
Universiti Utara Malaysia

PERAKUAN KERJA KERTAS PROJEK
(Certificate of Project Paper)

Saya, yang bertandatangan, memperakukan bahawa
(I, the undersigned, certify that)

KUMARAVEL MUNISAMY

calon untuk ljazah -
(candidate for the degree of ) MSec. (Int. Sys)

telah mengemukakan kertas projek yang bertajuk
(has presented his/her project paper of the following title)

seperti yang tercatat di muka surat tajuk dan kulit kertas projek
(as it appears on the title page and front cover of project paper)

bahawa kertas projek tersebut boleh diterima dari segi bentuk serta kandungan
dan meliputi bidang ilmu dengan memuaskan.

(that the project paper acceptable in form and content, and that a satisfactory
knowledge of the filed is covered by the project paper).

Nama Penyelia Utama.
(Name of Main Supervisor): ASSOC. PROF. FADZILAH SIRAJ

Tand - N
andatangan =
(Signature) : W /

Date) : /67/11 [a00 ¢




PERMISSION TO USE

In presenting this thesis in partial fulfillment of the requirement for a postgraduate
degree from Universiti Utara Malaysia, [ agree that the University Library can make it
freely available for inspection. I further agree that permission for copying this thesis in
any manner, in whole or in part, for scholarly purposes may be granted by my
supervisor or, in their absence, by the dean of the Graduate School. It is understood that
any copying or publication or use of this thesis or parts there of for financial gain shall
not be allowed without any written permission. It is also understood that due
recognition shall be given to me and Universiti Utara Malaysia for any scholarly use
which may be made of any material from my thesis.

Requests for permission to copy or to make other use of materials in this thesis, in

whole part, should be addressed to:

Dean of Graduate School
Universiti Utara Malaysia
06010 UUM Sintok

Kedah Darul Aman



ABSTRACT

In today’s manufacturing environment, Real-time monitoring, diagnosis, control
and process optimization is needed to be competitive. Manufacturers need to
capture knowledge about their processes and apply it in a way that can effectively
drive real-time operational decisions. They also need to apply knowledge that detects
and diagnoses process problems early and then helps operators recover quickly so that
production can be kept going. This study involves the development of a prototype
web based expert system for aiding manufacturing floor operators in solving their
daily routine problems. The main aspect of the program is to help operators in areas
such as CAD, PROCESS and TEST in their daily hassles. The engineering knowledge
is stored in the knowledge base in the form of production rules (IF / THEN), while the
facts of the problem are stored in the form of knowledge base. The reasoning
processes are located in the inference engine. The backbone of the system was
implemented using two web based programming language html and Java. The
image and animation has been developed using Flash 8.0 and Adobe Photoshop 9.0,

while the database is developed primarily in rule based text file ( *.kb ).



ABSTRAK

Kertas kerja ini menerangkan suatu strategi untuk memenuhi keperluan industri kerja
logam di abad ke 21 yang serba rﬁoden and canggih, terutamanya dengan keperluan
pengawasan ‘real-time’, dinogsis, kawalan dan pengoptimasian proses.

Pakar / ahli industri perlu memahami proses secara mendalam untuk membantu dan
implimentasikan pengawasan ‘real-time’ dalam operasi keputusan ‘real-time’ dengan
efektif. Mereka juga perlu mengaplikasikan ilmu yand berkebolehan mengecam dan
dignos proses permasalahan diperingkat awal. Ini secara langsung akan membolehkan
para operator untuk membuat pengubahsuaian atau membetulan yang sewajarnya
secepat yang mungkin untuk meneruskan kegiatan produktiviti.

Kaedah ini merangkumi isu utama yang berkaitan dengan pembangunan sistem pakar
adalah perolehan ilmu dan pembangunan prototaip dalam bidang perindustrian bagi
memberikan kebaikan , kesenangan untuk memanipulasikan kerja harian dalam kilang
yang dapat meningkatkan produktiviti. Peranan utama program ini adalah untuk
menyelesaikan proses membantu para operator dalam operandi seharian mereka
terutama dalam sektor modul rekabentuk terbantu komputer (CAD), proses (PROCESS)
dan pengujian (TEST).

Ilmu kejuruteraan distorkan ke dalam sistem berasaskan ilmu produksi yang
merangkumi peraturan (IF / THEN), sementara kunci masalah distorkan dalam bentuk
format sistem berasaskan ilmu. Proses — proses analisasi telah ditempatkan di enjin
penjana. Tulang belakang system ini dibina menggunakan dua pengaturan web html dan
Java manakala animasi telah dirakamkan melalui perisian Flash 8.0 and Adobe

Photoshop 9.0 sementara pengkalan data dibina dari fail teks ( *.kb ).
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CHAPTER 1

INTRODUCTION

This chapter discuss about the research and project contexts. This will cover the
overview of the study, the problem statement, objective, scope and the significance of

the study

1.1 Overview

"Our customers forced us to become agile. They demand more timely deliveries and
better quality at a lower cost. Short notice reaction is required with very little
information. The information system must be readily adaptable to meet these demands.
Overall Shipping quality products on time, is the ultimate goal (SQPOT)" - Mohana
Krishnan ( 2006 ), Vice President of Worldwide Operations, Smart Modular

Technologies.

In today’s manufacturing environment, Real-time monitoring, diagnosis, control and
process optimization is needed to be competitive, more than ever, successful
competitors must continuously improve manufacturing performance by running their
operations with higher levels of availability, more consistent levels of product quality,

and greater overall efficiency.
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