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ABSTRAK

Projek ini adalah untuk membangunkan satu sistem pengurusan inventori makmal untuk
mengendalikan inventori dan bahan-bahan yang membolehkan penguna makmal untuk
mengesan item inventori dengan adanya pangkalan data dan memvisualisasikan semua
maklumat inventori secara atas talian. Penggunaan sistem ini adalah untuk mengatasi
masalah-masalah di sistem inventori semasa yang mengendalikan inventori secara manual.
Menurut penolong jurutera makmal, semua proses permohonan peminjaman dan
pemulangan dalam sistem semasa adalah dalam bentuk kertas. Perkara ini menyebabkan
kesukaran dalam mengesan pergerakan keluar dan masuk inventori. Perkara ini juga akan
menyebabkan kes terlepas pandang terhadap inventori yang sudah sampai tarikh tamat
tetapi belum dikembalikan oleh kakitangan staff. Sistem semasa memerlukan tenaga
manusia untuk menjana laporan dan mengumpul data untuk membuat analisis kerana
kesemua data adalah dalam bentuk kertas. Tidak kurang daripada itu, langkah menyemak
rekod kakitangan staff untuk mendapatkan nombor telefon untuk membuat panggilan amat
menyusahkan dan memakan masa yang lama. Justeru, projek ini direka dengan adanya tiga
jenis pengguna yang akan menggunakan sistem ini untuk memainkan peranan masing-
masing. Sistem ini dirancang untuk mempunyai fungsi menghantar emel secara automatik
kepada kakitangan staff pada pukul 5 petang untuk memaklum mereka bahawa status untuk
peminjaman inventori telah tamat tempoh sekiranya mereka tidak memulangkan inventori
sebelum pukul 5 petang. Dengan adanya sistem ini, pengguna dapat lihat semua transaksi
dalam talian dan dapat mengatasi masalah terlepas pandang terhadap inventori yang tamat

tempoh. Secara ringkasnya, sistem ini dapat meningkatkan kecekapan sistem semasa.
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ABSTRACT

This project is on developing the Laboratory Inventory Management System for inventory
and material handling which allow the users to track the inventory item with the use of
database and able to visualize all the information of the inventory online. The use of this
inventory management system is to overcome the problem of the current inventory system
that handle the inventory manually. According to the assistant lab engineer, all the
application of borrowing and returning of the current system is on paper form, so it is very
hard to track in and out of the inventory. There is a possibility of overlooked on the
inventory that has not return by the staff after the due date. The current system requires
manpower to generate the inventory report for analysis due to all the data are in paper form.
Moreover, the step on checking the inventory record files and call the staff for notifving
them on the overdue of borrowing period is very troublesome and wasting time. Thus. the
project is to design and develop a system with three type of users which are going to use
the system with its own functionalities based on the problem faced in the current system.
The system is designed to have an automatic email notification sent to the staff at Spm to
inform status of overdue of the item borrowed if the staff did not return the item borrowed
before Spm. With the developed system, the user able to view all the transaction online,
this can overcome the problem of overlooked on the item overdue. In short, this system

can increase the efficiency of the current inventory system.
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CHAPTER 1

INTRODUCTION
1.0 Introduction

In this chapter, the whole concept about the project that going to develop is
mentioned. These includes the background study of the project based on keywords such
as database, inventory system, laboratory, problem statement, objective, scope, project

significant and summary of the whole project.
1.1 Background of Study

Database is well-known as a set of structured data that can store a huge amount of
data and records efficiently. The data in the database can be access, sort and manage
easily by having a database management system. In present. database management
system is the most reliable system that can organize the collections of data and allow the
data to be search, create and update. Database management system is being used in
several fields such as library management system, warehouse management system,
laboratory management system and many more. There are several different types of
database available in the market. However, the most common one that used are the object-
oriented database and the relational database. Both the type of databases have its pros and
cons that will be discuss in the next chapter.

As inventory is a collection of items such as property that had in a place, thus it is
a must to have records of all items that can track the status of the item. Whenever a process
is related to inventory, it will definitely use up lots of paper or form that has to be filled

manually by the user to track the information of items. Thus, there is the need of having
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inventory management system using database to establish the inventory process works in
a more efficient manner. Furthermore, the inventory system that used database offers
better protection in term of security than in paper form.

With laboratory inventory management system, all the inventory item can be
monitored and all the item in the laboratory can be track whether the items borrowed were
returned safely back to the shelf. It offers lot of advantages if the system is implemented
in the laboratory. The system that designed can lessen manpower on handling those items

and all the information about the item can be retrieve in a faster manner.

1.2 Problem Statement

The current inventory system that had in the laboratory is mainly handled by using
paper form or book. This leads to an inefficient inventory system as all the forms are
written manually and kept in the files. Whenever, the assistant lab engineer needs to keep
track of the inventory item in the laboratory, it may lead to overlooked on inventory item
that had overdue and no action is done immediately. When the assistant lab engineer
rechecked on the application form and notice on the overdue status on item. the assistant
lab engineer will call the lecturer. This is very troublesome as the phone number of the
lecturer is not included in the inventory form and the lab engineer need to check out the
phone number somewhere else to make a phone call. Whenever there is an inventory item
neither in the shelf nor borrowed by staff, it is difficult to track who are the one took the
item if all of these inventory item does not interface with the inventory system using
database.

Furthermore, the process of borrow and return of the inventory item in the
laboratory requires both the parties of assistant lab engineer together with the one that

wants to borrow or return item to come face to face and request. If the assistant lab
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engineer did not allow the inventory item to be borrow by the staff due to some situation,
the lecturer will waste his time going there without get to borrow anything.

Moreover, the current inventory system is only for tracing the movement of the
item. It does not have warning system that reminds the user about the overdue notification
of the item borrowed from the inventory. If the item is overdue, it is hard to track as there

is no system to remind the borrower on overdue status.

1.3 Objectives

Objectives can be defined as the goals or target that needed to be achieved at the
end of the project or study. Each project has their own objectives that keep the project on
the right path and to make the project become more clearly defined. The objectives of this

project are as below.

1) To study and analyze the problem that exist in the current inventory management
system from the past research.

2) To design an automated laboratory inventory management system that can track
the inventory item using suitable software.

3) To integrate the inventory management system that can visualize all the inventory
information online.

The first objective is to study and analyze the problem that exist in the current
system where the next chapter will discuss. It is basically important to understand the
problem or weaknesses in the current system so that in the proposed project., the
weaknesses can be improved and new requirements from the user can be added to build
a better system. The second objective is to design an automated laboratory inventory

management system that can track the movement of the inventory items in real time. In
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developing automated inventory management system, it is important to choose a suitable
software tools according to circumstances such as cost, language and user-friendly
purposes. The third objective is to highlight on how to integrate the inventory
management system that visualize all the inventory information online by having a web

page that is user friendly.
1.4 Scope

The project is on developing the laboratory inventory management system for
inventory and material handling. Thus, the scope of this project will cover the laboratory
at Faculty of Engineering Technology (FTK) in UTeM. All the laboratories in this faculty
uses the same method in handling inventory item. In FTK, there are lots of laboratories
under different departments. In this case, the Microprocessor and Microcontroller
Laboratory (MMPMP) under the Department of Electronics & Computer Engineering
Technology (JTKEK) is chosen to implement this system. The current inventory system
covers all the furniture, inventory and assets as inventory item in the laboratory of FTK.
In this project, a scalable system that can cater different kind of assets is implemented
where the all the assets for the laboratory which is categorized as inventory will be
included. All the inventory items that can be borrowed are included. However, this does
not include consumable assets due to the reason of budget and quantity.

This project will only cover software design, implementation, software testing but
not hardware design, hardware implementation although after implementation of the
system design on the software component, the system designed will integrate with
hardware component. How the hardware component sends the information of the

inventory item that borrowed by the staft to the server through Arduino and how the
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software component received the data from the API server of the Arduino will not be

discussed.

1.5 Project Significance

Nowadays, handling material and inventory is a critical issue that faced by all the
organization. The concept of handling material and inventory normally uses basic method
such as manually written in paper form. These goes the same to the laboratory
management on handling inventory. The conventional system should be replaced by an
inventory management system that uses database. This is due to the inventory form that
handle manually may leads to misplace in the files if too many inventory items stored in
the laboratory. With the used of the system database, it will help to identify the identities
of the staff that borrow or return the item and monitor the process of borrow or return in

a systematic way.
1.6 Summary

This project is basically start with a background study on the database, inventory
system, laboratory inventory management system from the past research based on journal,
thesis, online website and book. Then, the problem exists in the current inventory system
is analyzed. The objectives for the project are then defined as the goals that need to
achieve when implementing the project. This will ensure the entire project will
concentrate on the aspect listed in the objectives. The scope for the project is then stated
to discuss where is the limitation for the entire project that is going to develop. The scope
for this project is focuses on inventory item which costs less than RM3000 that locates
on the shelf in the MMPMP lab and the software development for the system only. There

are five chapters that will discuss in this report. Chapter 1 consists of the introduction of
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