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SCHOOL FACILITIES MANAGEMENT SYSTEM CHAPTER 1  INTRODUCTION

CHAPTER1 INTRODUCTION

1.1 PROJECT BACKGROUND

This project is about the development of application software designed to assist in
management of the school’s facilities. This application or system will be called School
Facilities Management System (SFMS). SFMS is specially designed to meet the
requirements of the School Administrative Staffs in managing the school’s facilities, so

that the facilities will not be misuse and wasted.

Strictly stated here is that SFMS is not designed to replace the talents of the School’s
Administrative Staffs, but will provide all the power of the latest technology available to
them in order to facilitate their work and reduce the repetitive work. A computer has
never been able to replace an expert in any domain because the role of computers is just

to provide a powerful management tool to all who needed it.

The system will have a database to keep all the information and data needed on facilities
usage as well as inventory. A database is now such an integral part of our daily life that
often we are not aware that we are using one. SFMS will be aimed at developing a
computerized database system where it will handle data entry, file maintenance and
generation of a fixed set of specific reports. SFMS also include system administrator
control that only allows user to view certain subsystem. It will collect and preserved

information on facilities in which in the past has been available only on paper.
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SFMS will be an example of what the function of facilities management in Smart School
will be like. The facilities management function is one of the ten functions of Smart
School implementation in Malaysia, which will only be introduced to schools in the year
2001. Smart School is one of the seven flagship applications in MSC. The MSC or
Multimedia Super Corridor is meant to develop Malaysia into a regional and international
technology and telecommunications hub in 2020. The MSC will propel the transfer of
technology and become the test bed for R&D in high-tech industries. The flagship will
support the government's plans to obtain the status of a developed nation by the year
2020 and to gain a competitive edge with other developed countries in the global

economy,
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1.2 STATEMENT OF THE PROBLEM

The decision to build the application software to manage the school facilities is indeed

the consequences from the difficulties and problem arise from the manual filing system.

The manual filing system is too time consuming as well as it involves a lot of clerical
work. A lot of school facilities are not probably used due to poor maintenance and the

human inability to keep up with the increasing facilities in a particular school.

Therefore, a management information system is the best solution for all the difficulties
and troubles faced. But as stated earlier the system is not meant to replace the
Administrative Staffs but it will facilitate their work in tracking the usage of every
facility in the school. SFMS will also allow the user to keep information about particular
equipment in the school, its location, its vendor, and any other information pertaining to

inventory.

1.3 AIMS OF THE PROJECT

The aims of developing School Facilities Management System are as followed:
i. Preventing the misuse of school facilities
ii. Reducing School Administrative Staff’s workload

iii. Keeping the inventory records.
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will have the full authorization in changing all the records in the database, so as the
teacher who will be in charging of maintaining the school facilities. (will be develop by

Lok Farn)

Module 2: Tracking Usage

The system is designed to track all the usage of every facility in the particular school.
User will be able to view possible usage of a particular room. The user also can obtain
information on types of equipments stored in the room. Thus, teachers can make decision

whether to make use of the room for their teaching.

Module 3: Request For Service
This module will enable users of a particular facilities or equipment to report the
malfunction of the equipment to the school clerk so that the clerk will assign the

equipment to be fix as soon as possible.

Module 4: Maintenance
The system will give appropriate message regarding when will be the best time to do
maintenance of needed assets. A pop up window will appear when the user run the

system.
Module 5: Inventory

The system will keep track of all the fixed assets in the school, where it will keep

information on the types of furniture available, their quantity, their quality and their

1-5
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vendors. The system will also keep track of equipments and apparatus in special rooms

such as the TV room.

Module 6: Booking

SFMS will be designed to be able to allow users especially Teachers to reserve rooms
and equipments. By booking the rooms or equipments earlier, teachers will be able to
make sure that the particular facilities will be ready when the time comes. (will be

develop by Lok Farn)

Module 7: Report Generation
SFMS will be designed to generate report needed for the School Administrative Staffs.
The report can be printed ac-hoc or it can be set to print the require report on periodic

basic.
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1.6 SYSTEM REQUIREMENT

1.6.1 Hardware Requirement

The hardware requirements for developing SFMS are:

Microprocessor IBM compatible -;llachine with Pentium
133MHz processor or higher

RAM >16 MB RAM

Storage 40 MB of hard disk

Input Device Mouse and keyboard

Video Monitor EGA, VGA or compatible display

Table 1.1 Hardware Requirement for developing SFMS

1.6.2 Software Requirement

The software requirements for developing SFMS are:

Component lm
Operating System | Windows 95 or later in standard

Programming Language Visual Basic Enterprise Edition 6

Database Microsoft Access 2000

Table 1.2 Software Requirement for developing SFMS



1.7 PROJECT SCHEDULE

SCHOOL FACILITIES MANAGEMENT SYSTEM

Figure 1.1 Gantt Chart For SFMS
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1.8 RESEARCH PLAN

The research plan to gather information for developing SFMS is as followed:
» Questionnaire

» Printed material such as previous thesis

» Internet surfing

» Brainstorming

1.9 SUMMARY

School Facilities Management System is a computer based information system that
manages the school’s facilities. The system is going to help the School Administrative
Staffs to track the usage of every facility listed in the database. It also enables the user to
inventories the school’s fixed assets as well as the equipments and apparatus in every

special rooms in a particular school.

In the next chapter, the literature reviews are highlighted. It will show how other people

develop application(s) that is similar to this one.
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Detail, Malfunction Asset Info, Asset Viewing, View by Location, Complaint, and
Report

The graphical user interface is relatively simple and easy to use.

24 FACILITIES MANAGEMENT SYSTEM AVAILABLE
COMMERCIALLY

Intergrow FMS (Facilities Management System) [2]
Integrow FMS is a fully integrated Facilities Management System developed by
Higher Education Technology Company. The modules included in INTEGROW FMS

are:

a) Facilities Management
The Facilities Management module is able to:

i) Maintain an Inventory Database for All Physical Facilities
ii) Provide Reports Conforming to the State Mandate
iii) Provide Facility to Produce Ad-Hoc Reports
iv) Provide On-Line Validation for Date Entered
v) Schedule Facilities for Usage by Students
vi) Link into Student Facility to Provide Information on classrooms, laboratories,
meeting rooms, conference facilities, time between facilities, and its locations
vii) Update Facilities from Student with Usage
viii) Provide ability to Schedule Facilities Not Used by Students such as theaters,
sports fields, and conference centers, parking areas, swimming pools, and
equipment.

24
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ix) Provide Roster of Equipment with Details such as Equipment Description,
Location, Condition, Availability, and Status.

The interface in this facilities management module has the capabilities to provide:
i) Interface to Student System with Details on Classrooms, Laboratories, Meeting
Rooms and Study Facilities
ii) Update the Above Schedules with Student Information
iii) Schedule All Other Facilities Conference Centers, Theaters, Sporting, Canteens,
and Parking.
iv) Additional Feature to Allow Seat Booking for Theaters

b) Inventory
The inventory modules is able to:
i) Maintain Inventory Database
ii) Produce Reports Conforming to State Mandate
iii) Flexible Reporting Capability
iv) On-Line Validation of Data Entered
v) On-Line Help for Date Entered
The interface in this module is able to:

i) Provide an Interface to Student System with Information on Class, Lecture
Halls, Meeting Rooms, Seating, Equipment, Covered Walkway, Distance
Between Rooms, Maps, On-Site/Off-Site, Size

i) Update Facilities with Information from Student System
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account history, location of asset, tracking of movement, salvage value, and repair
history.
Main modules in the system are:
i) Tracking Usage
ii) Inventory
iii) Bar code data entry

Rhodes Facilities Management [6]
Rhodes Facilities Management is a system that can be access through the Internet.
This system provides an example how an online facilities management system should
be like. The system has the following modules:
i) View Availability of a Space
ii) View Availability of an entire Building
iti) Info. About Campus Facilities
iv) Request a Space Reservation
v) Instructions for Students
vi) Search Calendar of Events
vii) Instructions for Faculty/Staff
viii) Check Status of a Request
The system provides detail information in each space (room) in each building
available in the campus. The comments given by the system really help the user to

make decision regarding on the usage of room.
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2.5 TECHNOLOGY REVIEW

2.5.1 Visual Basic 6.0

Visual Basic is a simple, easy to learn language and programming environment,

which can be used to build real application for window. It is widely used in business

industry and IT industry for developing rapid prototypes of new applications. The

features are show next [4]:

Visual Basic’s Technical Strength

a)

b)

Event-Driven Programming

An event is an action of some function, fore example moving the mouse, selecting
a item in a list, or clicking a button are events. These events drive what happens in
Visual Basic program. This idea is quite different from traditional programming,
in which we write lines of code that are executed sequentially. In event-driven

programming, the code to run is determined by the type of event.

Visual Basic Control

Visual Basic is designed, in such a way that we can immediately design the
windows that we wish. It has the ability to create and use self-contained
components, or objects.

Controls are elements you can use when designing a user-interface, just like the
real life control. These controls can be used to display information or to take
action.

Visual Basic control enables us to add features to our programs without having us

involved in the details of simple drawing a control that accepts input.

2-10
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b)

d)

allow different edit-styles, validate data entered by user, generate appropriate SQL
based on the changes made by a user and also the RDBMS it is talking to and
scores of other such invaluable features.

Object-Oriented (00)

PowerBuilder is an object-oriented language. Though it is not a pure object-
oriented language, it supports inheritance in most of the areas, permits
encapsulation and enables polymorphism. Because of these reasons, it is possible
to architect your applications in such a way as to reuse code within and across
applications. If you make use of OO features, it also makes it simpler to maintain

that application.

Native Drivers

Though ODBC (Open Database Connectivity) is good for accessing multiple
databases through a common gateway, it covers only the common minimum
features of these databases. PB provides native drivers for all the major RDBMSs,
such as Oracle, Sybase, Informix, DB2, MS SQL Server...etc., so that you can
take advantage of the power of these.

Cross Platform
You can write code once and run that application on all the flavors of Windows,
namely Windows 3.1, Windows for WorkGroups, Win95 and Windows NT. You

can also use the same code to run the application on Mac and Sun Solaris Unix.

Web-enabled

With PowerBuilder 5.0 and the Internet add-ons, you can build an application,

2-12
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iv) Prototypes evolved through an iterative process.

v) Prototypes are relatively in expensive to build.

Application prototyping has two primary uses. On the one hand, it is an
effective device for clarifying user requirements. Written specifications are
typically created as a vehicle for describing application features and the
requirements that must be met. Developing and actually using a prototype can
be very effective way of identifying and clarifying the requirements an

application must meet.

A second use of application prototyping is to verify the feasibility of a system
design. Analyst can experiment with different application characteristics,
evaluating user reaction and response. For instance, on method of interaction,
whether through menus, special keys, or entry of keywords may be better than
others for particular type of application than others. Processing procedures
may change, leading to a more effective design. Creating a prototype and
evaluating its designs through use will prove design feasibility or suggest the
need to find other alternatives [15]).
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2.7 SUMMARY

There are many available software and application available in the market that
provides the function to track facilities usage as well as asset inventory. However,
only few of the systems developed for the use in school. It can be said that none of the
system review here are for the use in school in Malaysia.

The following chapter is where the analysis of the system needs is being done.
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vii) To identify what are the modules that are feasible to develop and the knowledge

and tools need to have in order to develop them.

3.2 SYSTEM DEVELOPMENT METHODOLOGY

Before it is chosen, a methodology should reflect the goals of the development. Thus,
after thorough studies of methodologies involved in Chapter 2, the proposed
methodology chosen for this School Facilities Management System is Waterfall Model.

Figure 3.1 shows the stages included in the model.

Requirement Analysis
and Definition

Figure3.1  The Waterfall Model
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The 5 stages of the Waterfall Model are discussed below:
i) Requirement Analysis and Definition
The concepi, purpose and functionality of SFMS are identified and defined. During
this stage, we have to study the existing system that is available in the market, and do

planning for the new system. After finish this stage, it comes to system design.

ii) System and Software Design
Under this stage, we will begin the software design stage, where it will establish an

overall system architecture.

iii) Coding
Coding involves representing the software system functions in a form that may be

transformed into one or more executable programs.

iv) Integration and system testing
The individual program units or programs modules are integrated and tested as a

complete system to ensure that the software requirements have been met.

v) Operation and maintenance
After testing, the system can be installed to its site to be fully utilized.
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B e

feedback from the other remote users. Table 3.1 lists the keywords and search engine that

I'have used to gather information for this system:

KEYWORDS USED SEARCH ENGINE

Facilities Management System www.infoseek.com

School Facilities Management Systerﬁ www.altavista.com

Inventory www.yahoo.com
Inventory System www.britannica.com
School Inventory System www.ask.com

Sistem Pengurusan Kemudahan Sekolah | www.mol.com.my
Smart School www.catch.com.my

Sekolah Bistari

Table 3.1 Keywords and Search Engines

3.4 REQUIREMENTS SPECIFICATION
After completing the above fact-finding technique, the requirement is separated into three

Categories:
i) Requirements that absolutely must be met
a. Only the authenticate user is allow to use the system. Password and login ID
need to be entered to gain access to the system.
b. The system should provide the functionality for the clerk to add in inventory
items or new facilities in the school together with its detail as well.

¢. The system should let the clerk to print out the report ac-hocly.
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d. The system should let the School Principle view the attendance according to

different criteria.

ii) Requirements that are highly desirable but not necessary
a. Tool Tips should have for every control inside the system.
b. Help files should be provided in every window.

c. Error messages with some guidelines should be provided to the users when

illegal operations happen.

iii) Requirements that are possible but could be eliminated
a. The style of the words for the report can be changed according to the
users.

b. The user can change the graphical design easily.

3.5 FUNCTIONAL REQUIREMENTS
Following are some of the functional requirement of the system.

i) Login
a. Before users can access into the system, the user need to provide login ID
and password for verification

b. The main screen will be difference based on the user right for the users.

i) Password Setting

This button let the users to change their password.

3-6
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iii) Error Message

Display error message to guide users along the operation of the system.

iv) Data Manipulation
Allow user to manipulate the data entered earlier. For example to delete or update

records.

V) View Summary and Report
This button lets the administrator or clerk to print out the daily and monthly

report. The administrator can view other record based on different criteria as

request.
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3.6 NON-FUNCTIONAL REQUIREMENTS
Fol!owing are some of the non-functional requirement of the system:

i) Reliability
Reliability is the extents to which a system can be expected to perform its
intended function with required precision and accuracy. Thus, the system should
be reliable in performing its daily functions and operations. For example,
whenever a button is clicked, the system should be able to perform.some

functionality or generate some message to inform the user what is happening.

ii) Scalability
The scalability is to promise the capability of the system to nﬁgmte as a client or
server to machines of greater or lesser power, depending upon requirements, with
little or no change to underlying components. Database scalability issues can be
resolved using distributed database architecture whereas web application scaling

can be addressed by increasing bandwidth or by additional web servers.

iii) Consistency
Refers to any similar screen design or interface requires or process a similar

action.

V) Usability
The system should be developed in such as way that it is easy to use. It will

enhance and support rather than limit or restrict the office processes.

3-8
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V) Security
The system should be equipped with sufficient security. Each access by the user
should be authenticated and validated by the system. The system should not show

any potential of leakage of information. The password should be encrypted.

Vi) Data and Services Backup
The system should be able to restore to its normal operation from any potential
disaster. There should be a second backup for data and services to ensure the

continuous of operation.

Vi) On-Time
The system should be developed within the given time frame. In this period of

time, all the requirement and also testing should be completed.

Vili) Flexibility
The system should have the capability to take advantage of new technologies and
resources. The system should be able to implemented in the changing

environment.
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372 ODBC

Abbreviation of Open Database Connectivity, a standard database access method
developed by Microsoft Corporation. The goal of ODBC is to make it possible to access
any data from any application, regardless of which database management system
(DBMS) is handling the data. ODBC manages this by inserting a middle layer, called a
database driver, between an application and the DBMS. The purpose of this layer is to
translate the application's data queries into commands that the DBMS understands. For
this to work, both the application and the DBMS must be ODBC-compliant - that is, the
application must be capable of issuing ODBC commands and the DBMS must be capable

of responding to them. Since version 2.0, the standard supports SAG SQL.

373 Relational Database
Relational database is chosen because:
a) The data structure used by SFMS is relatively simple and thus, easy to be mapped
into tables.
b) Since it is conceptually independent, no pointer or links are risible to the
programmer, this ease the coding task.
¢) The query language (SQL) is relatively simple and sufficient to implement SFMS
system.
d) Queries may be expressed without the use of iteration or recursion. A block of

data is directly return to DBMS.

3-11
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CHAPTER 3 SYSTEM ANALYSIS
Figure 3.2 shows the structure of a relational database.
Database
Flelg)1 Table 1
G 2 | 3
—» Record

Figure 3.2 The Structure of Relational Database

3.7.4 Microsoft Access 2000

From the development technologies reviewed in Chapter 2, Microsoft Access 2000 is

Chosen as the database to store SFMS data. Features in Access 2000 is stated below:

a) Tables are the basic building blocks of databases, thy are where the actual data

resides.

b) Forms create framework for representing of entering data in one or mire tables. In

Access, forms also have special abilities for manipulating and verifying data not

available at the table level.

¢) Queries search and retrieve data from one or more tables based on entered criteria.

d) Reports are a way to output data from tables or queries. Reports can summarize

data.

€) Macro are a simple way to coordinate operations in Access.

3-12




SCHOOL FACILITIES MANAGEMENT SYSTEM CHAPTER 3  SYSTEM ANALYSIS

e e e e e S

3.7.5 Others Concept Used

Structure Query Language (SQL)

SQL was the basic database query language that is used for the system. It is simple to use
and most importantly, it is well supported by the SQL server and other Microsoft
Technologies. The simple command like select, update, insert and delete can be used to

select, updated and deleted data from the database.

3-13
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3.8 RUNTIME ENVIRONMENT
The School Facilities Management System will be a stand-alone system that needed the
following runtime environment:
381 Hardware Requirement
The hardware requirements for installing. SFMS are summarized in Table 3.2. :

Microprocessor IBM compatible machine with

Pentium 133MHz processor or

higher

RAM >16 MB RAM

Storage 40 MB of hard disk

Input Device Mouse and keyboard

Video Monitor EGA, VGA or compatible display

Table 3.2 Hardware Requirements
382 Software Requirement
The software requirements for installing SFMS are summarized in Table 3.3:
Component Description
Operating System Windows 95 or later in standard

Programming Language Visual Basic Enterprise Edition 6

Database Microsoft Access 2000

Table 3.3 Software Requirements

3-14
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39 SUMMARY

This chapter includes all the analysis done to gather information about the functional and
fon-functional requirements for School Facilities Management System. In the following
Chapter, the database structure as well as the interface design of the system will be

highlighted.
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CHAPTER4 SYSTEM DESIGN

41 INTRODUCTION

Design is the creative process or transforming the problem into a solution; the description
of a solution is also called design. The goal of system design is to translate the
Tequirements defined during the system analysis phase into a model or representation of

an entity that will be built later. During this phase, quality is fostered.

The design of SFMS is mainly based on the ‘top down’ approach. Firstly, the database is
designed, followed by the program design and finally the user interface design. Figure 4.1
Shows the SFMS’s context diagram. A context diagram is a top-level diagram that
Contains a single process where input sources and the output destination are
cknowledged. This diagram is really a bird’s eye view of data movement in the system

and the broadest possible conceptualisation of the system. [13].
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42 SYSTEM FUNCTIONALITY DESIGN

Diagram O

More detail than the context diagram permits is achievable by “exploding the diagrams”.
Input and outputs specify in the context diagram remain constants in this diagram. It may
include more than 9 processes. The effect of drawing this diagram is that of taking a

Magnifying glass to view the original data flow diagram. Figure 4.2 shows the Level 0 of

DFD for SFMS.
- EERERE Facilities
Authorization
System _ Inquiry
Administrator ; TS
ot et |
| | |
' Report ‘ |I Facilities
; "L .i Info
| b N )
| -"'/’ o H\"\
| School Facilities N\
e | )—
. Management System J
~ L7, B
-
T opetis®
| Feedback
Facilities ‘ Equipment
Info ‘ ‘ Info
| l 1
! |
| Clerks |

Figure 4.1 SFMS Context Diagram
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r =
: | | System ____Report
._______[___| - ———r i ———
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| O A
b — Method Of |
Access Validation
- . Flacﬁles T, ey
’ i rJ—L- Tracking Facilities Info
———————— Facilities Info |

‘ Broken Facilities
Info

Broken Facllities
Info

|
| . Maintenance Info Maintenance Info

Facilities Info

Figure 4.2 Level 0 Data Flow Diagram
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System Functionality

Based on the Level 0 DFD above, the system analyst can draw up a system functionality
design for the proposed system.

Here, the system functionality design will give a more detail and precise description of
the system functions and constrains. It is intend to communicate what is required to
SYstem development and serve as the basic contract for the system development.

Natural language supplemented by diagrams and tables is the normal way of writing
SYstem functionality designs. This is universally understandable but there are problems
With this method. Natural language relies on the specification readers and writers by
Using the same word and concept. A natural language specification is sometimes over-
flexible and subject to different interpretation.

S0, another method to describe the system functionality is by using form-based approach.
This approach defines the function or entity of the system. It gives description of inputs
and where they come from. It also gives the description of outputs and where they go.

The tables in the following page show some of the form-based node specifications for
SFMS.
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Function Maintenance

Description To keep information regarding when will be
the best time to do maintenance for needed
facilities.

Input ' Building Code or Room Code or

Equip_Code and Maintain Desc,
Maintain_Dur, Maintain Date

| Source Building Table orEquipment Table or Room
Table and Maintenance Table.
Output A pop up message box to tell user it is the
time to do maintenance.
Destination Maintenance Table
_ﬁequipement None.
Pre-requisite The particular record is in the database.
Post-requisite None.

Table 4.5 Module Functionality for Facilities Maintenance
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The following are the full specification of each table in SFMS database.

Table Name : Building

_ﬁescription : Contains information on the buildings in school.
Column Name | Data Type Description
—“‘_I_Building_Code Text Building code.

Building Name | Text Actual name of the building.
Building Desc Text Special description of the building.
Schedule Flag | Yes/No To see whether the Building already been

schedule for its maintenance.
Table 4.7 Building Table

Note: * Primary Key
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Table Name : Room

Description : Contains information on rooms or special rooms in the

school.

Column Name | Data Type Description

*Room_Code Text Room code

Room Name Text Actual name of he room.

Room_Capacity | Number Sitting capacity of the room.

Building Code | Text Building where the room are located.
_R_oom_Desc Text Special description of the room.
QL_Isage“Code Text Usage code.
| Schedule Falg | Yes/No To see whether the Building already been

schedule for its maintenace.

Table 4.8 Room Table

Note: * Primary Key
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interface technology. Therefore, the system being designed should take into

consideration the skill level and behaviour of users.

There are two categories of the user interface design guidelines that can be followed.

They are general interaction and information display.

4.4.1 General Interaction
i) Be consistent

Used a consistent format for menu selection, command input, data
display and the myriad other functions that occur in an user interface.

ii) Offer meaningful feedback
Provide the user with visual feedback to ensure that two-way
communication (between the user and interface) is established. For
instance, the mouse pointer will chance its shape to an hourglass shape
to visually inform the user that the system is now busy in process.

iii) Ask for verification of any non-trivial destructive action
Always prompt user for actions such as deletion of a record before the
action is carried out. Before an item or user is deleted from the
database, a message box will appear in front of the user for
confirmation.

iv) Forgive mistake
The system should protect itself from user’s errors that might cause it

to fail.

4-19
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4.4.2 Information Display
i) Display only information that is relevant to the current context
The user should not have to wade through extraneous data, menu and
graphics to obtain information to a specific system function. For
example, only needed user information is displayed in the user list
screen.
ii) Use consistent labels, standard abbreviation and predictable
colours
The meaning of a display should be obvious without reference to some
outside source of information. In SFMS, a standard and con;istent
command button for closing a screen is used. This command button
has the same caption and icon on it in every screen that it appears.
iii) Inactivated commands that are inappropriate in the context of
current
This is to prevent the user from attempting some action that could
result in error. If the user does not have access rights to some

commands or buttons, the system will hide it from their view.

443 Menu Design
A menu interface provides the user with an on-screen list of available selection. In
responding to the menu, user is limited to the options displayed. The user need not

know the system but does need to know what task should be accomplished.
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The following figure (Figure 4.3) and table (Table 4.16) gives the description of

the menu bar in SFMS.
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4.4.5 Miscellaneous Screen Designs
Below are others screen designs for the SFMS. They are generated based on the

guidelines and description above.
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Figure 4.6 Request For Service Screen
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Figure 4.8 Inventory — Room Screen

Il

;
2

Figure 4.9 Inventory — Equipment Screen
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Figure4.11  Tracking Usage By Room
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45 SUMMARY

Functional specifications of the main modules or function for SFMS are being defined
here in this chapter. It also includes the design of database. Also included in this chapter
is the graphical user interface of the main functions. And-this ends the proposal for
SFMS. According to the proposed development methodology in Chapter 2, later this
Year, the coding stages will be begin and all the processes or stages that followed

afterwards will be documented in another report.
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The coding methodology used in the development of this system is the top-down and
bottom-up approach. By combining both approaches at different stages of coding,
testing could be done on those completed modules while others are still being coded.
Example of the coding can be found in Appendix C. Comments are added in the code

10 provide a better understanding to the code.

52.1 Top-down approach

This approach allows the higher-level modules to be coded first before the lower level
modules. The codes in the lower modules contain only an entry and an exit. A module
Wwith such characteristic is called a shell. The higher-level modules will reference the

lower ones if they are coded and available. Reference to a shell will result in an empty

action.

This approach will ensure that the most important modules will be developed and

tested first. It also gives a preliminary version of the system sooner.

Below is a diagram that describes the top-down approach for SFMS.

immediate 7 N
Level / Request For Maintenance N
Mockiias / Service Scheduling \
‘ Module Module "\
Level  / Tracking \

BT P - N

Figure 5.1 Top-down approach in SFMS
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54 SUMMARY

Under this stage, the design model of the School Facilities Management System are

being into a workable product. Stages involved are coding and modules

implementalion.

In the next chapter, the testing of the final product are highlighted. It will show
types of testing approaches used.
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CHAPTER 6  TESTING

SCHOOL FACILITIES MANAGEMENT SYSTEM

i)  Syntax of language

The language use in this system to deliver information to the user should me more

chCIiptive and not too technical. Unlike the programmer, the user of SFMS will not

have much computer lmowlédge, so they would not be able to understand computer

Syntax as programmer do.
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Not much information could be gathered from the questionnaires that were distributed
to the school. This is due to from 5 questionnaires sent to schools (with the help from
Puan Abrizah), only one responded.

Solution:

Obtain more information and ideas through brainﬂonﬂng with project supervisor,
Who is a user of facilities herself Ideas are also gathered from other course mates.

Their ideas are also useful because we all used to be users of facilities in schools.

iii)  No end user evaluation

Since there is no really end user to test SFMS except evaluation from Puan Abrizah, I
do not really know how end-user will react to SFMS.

Solution:

Tests were done on other course mates.

V)  Slow processing time

As very 4GL programmer knows, Visual Basic 6.0 is a graphical-oriented
Programming language. As such, application created using this language is also
8raphical-oriented and thus more memory is required to compile and execute the
application.

Solution:

Although it is documented that the minimum memory requirement in developing

SFMS is 32 MB, but personally a memory of 128 MB is much preferred.
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SFMS provides function to the user to report any malfunction or broken facilities to
the school staff so that action to repair the particular facility can be done as soon as

possible.

i¥)  Maintenance Scheduling
SFMS provides function to the user to schedule maintenance of facilities. A message

box will prompt the user to inform him that the time to do maintenance for a

Particular facility has arrived.

V) Online Help
Help is provided to every main screen in SFMS. To invoke help, a user just needs to
Press F1 function key or to click Help button on the screen. This online help makes

SFMS easier to use for inexperience users.

74 SYSTEM CONSTRAINS AND LIMITATIONS

i) Maintenance scheduling prompting

The function that inform the user that the time to do maintenance for a particular
facility is done by comparing the current system date with the scheduled maintenance
date in the database. However, the user can change the date and time of the system

through Control Panel. SFMS unable to sense changes of system date and time.
i)  Single host

SFMS is a stand-alone system and therefore does not support the multi-user

€nvironment. In order to use the system, user has to install the SFMS into their PC
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Last but not least, the SFMS can be said to have achieved its objectives as well as it
fequirement as planned earlier. It will serve well as a computerize facilities

Management in both primary and secondary schools in Malaysia.
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Web - The World Wide Web. An Internet system to distribute graphical, hyper-linked
information, based on the hypertext transfer protocol (HTTP). The World Wide Web is
also known as WWW or W3. The Web is not synonymous with the Internet; rather, it is
Just one service on the Internet. Other services on the Internet include Internet Relay Chat

and Newsgroups. The Web is accessed through use of a browser.

Web site - A collection of "pages" or files linked together and available on the World
Wide Web. Web sites are provided by companies, organizations and individuals.
WWW - The World Wide Web. (See also "Web")

White-Box Testing — Testing strategies objective is to know every independent
€xecution path through the component. If every independent path is executed then a state
In the program must have been executed at least once. Furthermore, condition statements
are also tested for both true false cases.

4GL - 4™ Generation Language















Maklumat-maklumat yang ingin saya kumpulan untuk pangkalan data.

L0 S N ST ke (U I s

Senarai kemudahan sekolah.

Senarai bilik-bilik khas di sekolah termasuklah bilangannya.

Senarai penggunaan yang mungkin untuk setiap bilik tersebut.

Senarai alatan dalam setiap bilik khas tesebut.

Senarai alatan yang dijalan inventori.

Senarai pembekal peralatan sekolah.

Susut nilai bagi setiap peralatan tersebut. _

Jadual penyelenggaraan peralatan termasuklah peralatan Bomba. .



























Sub ClearEquipDetail() -
IblEquip_Code.Caption = e
IblEquip_Name.Caption = r
lblEquip_Usage.Cap_tlon =“"
IblEquip_Type.Caption =
txtEquip_Desc.Text ="

End Sub
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CHAPTER 3 SETTING UP ODBC

After you have successfully install SFMS into your PC, you have setup the
ODBC Data Source before you can start using SFMS.

Steps:

1. Click the Start Menu and choose Setting and double-click on Control
Panel. (See Figure 3.1)

Figure 3.1 Control Location Of Control Panel in Start Menu

2. On Control Panel, choose ODBC Data Sources icon, and double-click
on it. (See Figure 3.2)









SFMS User Manual (For System Administrator Only)

7. After you have chosen the 97fms.mdb, click OK.

8. Congratulation, you have successfully setting up the ODBC Data Source
for SFMS.

Now you and your System User can start using SFMS. To start the SFMS
application, click the S_FMS icon as in figure 1.1 and the system will be launch.

@

Figure 3.6 SFMS icon
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INTRODUCTION

School Facilities Management System (SFMS), is a system specially
designed to meet the requirements of the School Administrative Staffs in
managing the school’s facilities. The system incorporates many functions
needed to properly manage facilities in schools.

SFMS is designed to'helps its users to better perform their responsibility in
properly manage the ready available facilities in school. It will also assist the
user in their management of school as well as assisting them in decision

making.

However, it is you, the user to SFMS who is really bringing the system to life.
The system is created to serve you. But in order to serve you well, accurate
and timely input of data to SFMS is vital.

Having said that, | wish you a good time using the system.



CHAPTER1 LOGIN TO SFMS

1. To start the SFMS application, click the SFMS icon as in figure 1.1 and
the system will be launch.

Figure 1.1 SFMS icon

2. When a user press the SFMS icon, the splash screen as in Figure 1.2 will
pop-up. The splash will show basic information about SFMS to the user.
Information on the splash screen is as below:

tieenselo SEKDUAH REHEHGRH DHIVERSIT FYLIGN

SCHOOL FACILITIES
MANAGEMENT SYSTEM

Gooyright University Malaya©2000
G Gommany HIKUETTT SIS KOMPUTER DRH
i [EKHOLOGE RUALLUBTA]

Figure 1.2 SFMS Splash Screen

3. After the splash screen, the program authentication screen will appear
such as in Figure 1.3.

“v User Logon

Type in your
Password here.

Figure 1.3 SFMS Program Authentications

4. Please enter the appropriate Username and Password.
(By default your username will be your IC number).

5. If you forgot you password, please see the System Administrator.



6. After passing the authentication check, the SFMS main menu will appear
as in Figure 2.1.



CHAPTER2 MAIN MENU

1. There are 7 buttons to access each function in SFMS. The buttons are as
followe_d:

i) Inventory

ii)) Request for service
iii)  Maintenance

iv) Report

v) Booking — Please refer to Lok Fam’s user manual

vi)  Tracking usage 3
vii)  Administrator— Please refer to Lok Farn's user manual
viii)  About me

ix) Exit

e

Figure 2.1 SFMS - Main menu

2. Explanation for each functionality (buttons) will be presented in later
chapters.



CHAPTER 3 INVENTORY

1. To do inventory for the school, please inventory button

Figure 3.1 Inventory Button

2. Atter clicking the Inventory button, a screen like Figure 3.1 wills pop-up.
You have to choose the type of facilities that you want to do Inventory for.

Tes GFMS - Inventory i

Press OK to
proceed. Press Cancel
to abort.

Figure 3.2 SFMS - Inventory

3. Press OK to proceed, Cancel to abort.

Inventory - Building
To keep Building’s Information. (See Figure 3.3)
Edit - To edit the current record
Prerequisite - User has to choose a Building Name from the
combo box.
Add - To add a new Building record.
Prerequisite - User has to choose a Building Name from the
combo box.

Delete - To delete the current record.
Help Help on current topic
Exit Exit from current screen.



Save - To save the changes or the new added record.
Prerequisite -  Edit or Add button has been clicked.
Cancel - To cancel your current operation.
Prerequisite -  Edit or Add button has been click.

Figure 3.3 Inventory - Building

If you click the Edit or Delete button without choosing a Building from the
combo box, message boxes as in Figure 3.4 or Figure 3.5 will pop-up.

Figure 3.5 Error in Deleting Building Record



If any of the message boxes do appear, you just have to press OK and return
to the Inventory screen to select a Building record before you continue.

Inventory — Room
To keep Room’s Information. (See Figure 3.6)
Edit - To edit the current record
Prerequisite -  User has to choose a Room Name from the
combo box.
Add - To add a new Building record.
Prerequisite - User has to choose a Room Name from the
combo box.
Delete - To delete the current record.
Help - Help on current topic
Exit - Exit from current screen.
Save - To save the changes or the new added record.
Prerequisite -  Edit or Add button has been clicked.
Cancel - To cancel your current operation.

Prerequisite -  Edit or Add button has been click.



Figure 3.6 Inventory - Room

If you click the Edit or Delete button without choosing a Room from the
combo box, message boxes as in Figure 3.7 or Figure 3.8 will pop-up.

Figure 3.8 Error in Deleting Record

If any of the message boxes do appear, you just have to press OK and return
to the Inventory screen to select a Room record before you continue.

10



Inventory - Equipment
To keep Equipment’s Information. (See Figure 3.9)

Edit - To edit the current record
Prerequisite -  User has to choose an Equipment Name from
the combo box.
Add - To add a new Building record.
Prerequisite -  User has to choose an Equipment Name from
the combo box. _
Delete - To delete the current record. -
Help - Help on current topic
Exit - Exit from current screen.
Save - To save the changes or the new added record.

Prerequisite -  Edit or Add button has been clicked.
Cancel - To cancel your current operation.
Prerequisite -  Edit or Add button has been click.

If you click the Edit or Delete button without choosing an Equipment Name
from the list, a message as in Figure 3.10 or Figure 3.11 will appear.

Figure 3.9 Inventory - Equipment
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Figure 3.12 Inventory - Vendor

Figure 3.13 Error in Editing Record

Figure 3.14 Error in Deleting Record

If any of the message boxes do appear, you just have to press OK and return
to the Inventory screen to select a Vendor record before you continue.

13



CHAPTER 4 MAINTENANCE SCHEDULING

In this module, you will be able to schedule maintenance for facilities in
school.

After the scheduling has been done, SFMS will be able to inform the user that
it is the time to do maintenance for the scheduled maintenance. The
information given by the system is a message box as in Figure 4.1. This
operational message will appear at the start-up of SFMS, when a user of the
type Staff or System Administrator login. :

Figure 4.1 Operation message indications it is the time to do maintenance.
Steps:

1. In order to schedule this maintenance; press the Facilities mmhnatim
button in the Main Menu (See Figure 4.2).

Figure 4.2 Facilities Maintenance Button

2. You have to choose the type of facilities to schedule its maintenance date.
(See Figure 4.3)

2. Click OK
to continue.

Figure 4.3 SFMS - Facility Maintenance
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Double-Click to see more details of the
Building the is already in schedule.

Figure 4.4 Scheduling of Building Maintenance

Steps (Facilities Maintenance — Building):

:

After you have chosen the type of facilities as Building, a screen as in
Figure 4.4 will appear. Figure 4.4 shows all the Building that is already
been scheduled previously.

To see full maintenance details for a particular building, you have to
double-click the row of the Building. (See Figure 4.4)

To schedule the maintenance date for a new Building record, you have to
press the Add button as in Figure 4.5, and a screen as in Figure 4.6 will

appear.

Figure 4.5 Add Button

You have to choose the Building Name before you can schedule its
maintenance date. (See Figure 4.6)

15






Figure 4.7 Scheduling of Equipment Maintenance
3. Once you select the Maintenance Duration from the combo box, SFMS wiill
auto generate the Date of Future Maintenance.
However, if you dislike the date generated, feel free to select a new date.
4. Save and Cancel button will be visible to your eye.
5. Provide Description for the maintenance.

6. Click Save to save the new Maintenance.

Steps (Editing Maintenance Records)

1. To edit the records in the Maintenance table, click Edit button as in Figure
4.8,

Figure 4.8 Edit Button
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Figure 4.9 Editing Maintenance Scheduling - Building

2. After you have double-clicked on the record that you wish to edit
(reschedule), equivalent maintenance details will appear.

18






Steps: (Edit Request For Service)

Note: This process can only be done after the Request has been entertain.
1. To edit the Request For Service, click the Edit button on Figure 5.3

Figure 5.3 Request For Service - Building

2. Double-click on the List of Request For Service and the equivalent
" Request Detail will appear.

3. Choose either Fixed, or Cannot Be Fixed.
4. Press Save to save the editing.

5. After these processes, the operational message as in Figure 5.1 will not
appear in the start-up of SFMS.

20



Figure 5.4 Editing Request For Service For Building.

Request For Service - Room

1. If you choose Room as you facility type, the steps to make a Request For
Service for Room(s), please refer Request For Service — Building for
example of Diagram.

2. Choose a Room Name from the combo box. The equivalent Room Code
‘will appear.

Steps: (Edit Request For Service)

Note This process can only be done after the Request has been entertain.
. To edit the Request For Service, click the Edit button.

2. Double-click on the List of Request For Service - Room and the
equivalent Request Detail will appear.

3. Choose either Fixed, or Cannot Be Fixed.
4. Press Save to save the editing.

5. After these processes, the operational message as in Figure 5.1 will not
appear in the start-up of SFMS.
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Request For Service - Equipment

1,

If you choose Equipment as you facility type, the steps to make a
Request For Service for Equipment(s), please refer Request For
Service — Building for example of diagram.

Choose an Equipment Name from the combo box. The equivalent
Equipment Code will appear.

Steps: (Edit Request For Service)

Note: This process can only be done after the Request has been entertain.

1.
2

To edit the Request For Service, click the Edit button.

Double-click on the List of Request For Service - Equipment and the
equivalent Request Detail will appear.

Choose either Fixed, or Cannot Be Fixed.
Press Save to save the editing.

After these processes, the operational message as in Figure 5.1 will ndt
appear in the start-up of SFMS.

22



CHAPTER 6 TRACKING USAGE

In this module, the user will be able to track usage for each building or room in
a school

1. When you click Tracking Usage button, you will see figure 6.2. You have
to choose whether you want to track usage by Building or by Room.

Figure 6.1 Tracking Usage Button
3. OK to proceed, Cancel to abort.

» - Tracking Usage

Figure 6.2 SFMS — Tracking Usage
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By Building
If your choice is By Building, the screen as in Figure 6.3 will appear.
1. To track building, choose a Building Name from the combo box.

2. The corresponding Building Code as well as the List of Room will appear
automatically after you have chosen the Building Name.

2. Double-Click to
see the Room
Details,

Figure 6.3 Tracking — By Building

3. Ifthere is no Room record in this particular Building, as message box as in
Figure 6.4 will appear.

Figure 6.4 Message indicating no Room.



By Room
If your choice is By Room, the screen as in Figure 6.5 will appear.
1. To track Room, choose a Room Name from the combo box.

2. The corresponding Room Code as well as a list of all the Equipments
located in the Room will appear after you have chosen the Room Name.

3. If you would like to see more details particular Equipment, double-click
anywhere at the row of the List of Equipment, and automatically, the
corresponding Equipment Detail will appear.

4. If there is no Equipment record in the particular room, a message box as in
Figure 6.6 will appear.

Figure 6.6 Message indicating no Equipment.



CHAPTER 7 REPORT

This module can generate and print report for School Administrator. The
report printed out can help the management people to plan the usage of
facilities in the future.

Figure 7.1 Report Button

1. To access this function, click button as in Figure 7.1. A screen as in
Figure 7.2 will appear.

= SEMS Report Generating

: =

Figure 7.2 Generate Report

1. You have to choose a Type of Report before you can proceed.

2. After choosing a Type of Report, you have to choose the Type of Facility.
Press OK to continue, or Cancel to abort.
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Inventory - Building Report
Generating Building Record

Figure 7.3 Report Generating — Building Inventory

1. Referring to Figure 7.3, if you want to view all the Building records in the
database, choose All and then click Process.

2. However, if you only want to view a selected record, choose the Building
Name from the combo box.

3. Click Process to generate the report, Exit to abort.

inventory - Equipment Report
Generating Equipment Record.

Equipments records can be generated according to 3 criteria. (i.e. Equipment
Type, Location, Date of Purchase)

For example of generating Equipment report according to Equipment Type,
refer 7.4 for the steps.
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Figure 7.4 Generating Report For Building Inventory

Note: For other reports, please refer to the Help in SFMS.
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CHAPTER8 ABOUT ME

To provide information about SFMS.

1. To gain more information about SFMS, please click About Me in the Main
Menu. (See Figure 8.1).

Figure 8.1 About Me Button

2. An about dialog will appear as in Figure 8.2.

= About SFMS

Figure 8.2 About SFMS



CHAPTER S HELP

SFMS provide Online Help to its users.

1. If you needed help in doing your transaction, please press F1 or Click the
Help button as in Figure 9.1.

Figure 9.1 Help Button

2. A menu like in Figure 9.2 will appear.

Introduction

Installing SFMS
1 Loginto SFMS

'5 Main Menu

| Inventory

| Maintenance Scheduling

Request For Service
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CHAPTER 10 EXITING

1. If you would like to exit this program, you just have to click the Exit button
in the Main Menu.

Figure 10.1 Exit Button

2. A message box as in Figure 10.1 will appear.

5 - Warning

Figure 10.1 Exit Warming
3. Click Yes to exit, No to abort.

4. This message box will appear every time you want to exit any window in
SFMS.
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