CERTIFICATION OF APPROVAL

Applying GIS Concept In Creating Info Kiosk : Medical Centre

By

Maya Shahida Abd Halim

A project dissertation submitted to the
Business Information Programme
Universiti Teknologi PETRONAS

in partial fulfiliment of the requirement for the
BACHELOR OF TECHNOLOGY (Hons)
(BUSINESS INFORMATION SYSTEM)

Approved by,
N\ o
L UNIVERSITI TEKNOLOGI PETRONAS
G TRONOH, PERAK
Yo January 2006
e
e L

9 (r‘r-eGEf NG ;,Q_ﬁ_,w\\br ‘eﬁl\w'5
IR NG LAy



CERTIFICATION OF ORIGINALITY

This is to certify that I am responsible for the work submitted in this project, that the
original work is my own except as specified in the references and acknowledgements,
and that the original work contained herein bave not been undertaken or done by any

persons.

MA

v/ '
{Maya Shahida Abd Halim)



CHAPTER1:

CHAPTER 2:

CHAPTER 3:

TABLE OF CONTENTS

INTRODUCTION

1.0 Background of Study....................
1.1 Objective and Scope of Study.................. .

1.1.1 Deliverables... .....ccooooivr i e e
1.2 Problem Statement..............c.cooooiin i,
1.3 S0Mution. .. ..o e

1.4 Solution to Problem Statement... ................. ...
1.4.1 Direct and Locate People................c.oo i
1.4.2 Assumption of Direction........................ o

1.5 Significance of the Project... .............ooo i

1.7 Project SCOPE. .. v ve e e et ittt e e e e

OO kR oy =

ANALYSIS AND RESEARCH.......... sesscassarsrasanasarasesen 9

2.0 Geography Matters... ... ... ....cocovvi e i e
21GISand IS BIStOry... ..o et e e e
2.1.1 GISDataElements............c.coooov oo
2.1.2 GIS Subsystem. .. ... ivviii e
2.1.3 Collection of Geographic Data..................cconen.
214 GIS Component.........ccoooeeev ity e e
2.1.5 GIS AppHCAtion. .. ... oo oo e e
216 GISBenefits.......ooooerii i
2.1.7The Future of GIS.............coooiiiiin
2.1.8 The Malacca’s GIS.............oo i,

9
10
12
14
15
16
18
19
19

21

LITERATURE REVIEW......cccciiiiciinrnenennnns cvreenneenas 22

3.0 Impaired People... ...
3.1 Integrated Development...............c.co
3.2 Intelligent GIS.........c.ooooinicin

22



CHAPTER 4:

CHAPTERSS:

METHODOLOGY.....c.ccovunenee trnsasanissrnsasrranensens vesne20
40Procedure. .. ..........cocciiie e a0 20
4.0.1 Access Via Mobile Phone......................ell .26
402 Process Flow................ooooe i 27

4.1 Waterfalt Model..................oooii 029
4.2 System Architecture..........c....ccovve i 33
4.3 Process Modeling. .. .......coocevviicviiee i i34
4.3.1 Context Diagram..........cocooveriiicoeaeernvrenn .34
4,3.2 Data Flow Diagram(DFD)... ... .......................35
4.3 3 Entity Relationship Diagram(ERD)...................36
4.3.4 Graph Decision Tree............ccoccevvnrnnnn. .. 37
4.3.5 Table Design..........oooveveevveiiicie e e .. 38

4.4 Conceptual Data Modeling.................cccco oo 46
4 4.1 Business Rule Implementation Inside (ERD).........46
45TO0IS. .. ...ccoviiii i e AT
4,51 Software Specification.......................c.ooo 47
4.5.2 Software Tools Fundamental............................48

RESULT AND DISCUSSION....cicceniiiiaiminininicsorainin 53

5.1 System Functionality............ ..o vee e 53
5.1.1 Malacca’s Layer Map... ... ... 033
5.1.1.1 PointIn Polygon..................cc el 54

5.1.2 Attribute Map... ...l 56
513CoverageMap... ............cocciiiiiee a0 56
513.1BaseStation.............c..ooeevve e 57
S2Testng. .. .ot i e D9
5.2.1 Testing Process... ..o vvvveeeveveeieeniee e 1200

522 TestiﬁgResuit.............,...,.,......................,...61



CHAPTER 6: USER INTERFACE DESIGN......c.cccovveeneen reesesseacsraane 64

6.1 ScreenDesign..........o. oo e B
6.1.1MainScreen...........cccoooviiiei e 65
6.12LoginPage.................. oL 66

6.13EmrorPopUp...... oo i e 67
6.1.4 Assigning LogInput......................................68

6.1.5SystemMainPage......................ooo el 09
6.1.6 The General Page.....................ccco e 70

6.1.7MaplnfoPage........c....coovee LT
6.1.80rigmalMap..................c.o T2

6.1.9 LayerMap. ... T3
6.2.1 AttributeMap................o oo T4

6.22Coverage Map... ..o i TT
6.23MedicalInfo.... ... T8

6.24QueryPage........cocciieet i 80
6.25Update Page..............cco oo 8

6.26Base Station..... ...............ccociiiiii e 82
6.2.7LogOutPage.........cccc.oo vt 083

RECOMMENDATION AND FUTURE ENHANCEMENT........... rereees conens8S
CONCLUSION. . iuiremiencnssirininesssnssmransssscsasssosssanas vasennnas rererreresasennaces 86

REFERENCES......cccoerrmninnnnns erseansesaressrssnrsecnsaran ceenieeree cerrensnrirenne 87

LIST OF FIGURE

Figare 1 : Concept of GIS

Figure 2: Basic Data Structure for G1S
Figure 3: Model of GIS Su bsystein

Figure 4:GIS Data Sources

Figure 5: Process Flow

Figure 6: Waterfall Model

Figure 7: System Architecture

Figure 8: Context Diagram

Figure 9: Data Flow Diagram(DFD) Level 0
Figure 10: Entity Relationship Diagram (ERD)
Figure 11: Decision Table

Figure 12: Tools



Figure 13: Topological Overlay
Figure 14: Base Layer

Figure 15: Layer 2

Figure 16: Layer 3

Figure 17: Layer 4

Figure 18: Attrihute Map

Figure 19: Alor Gajah Base Station
Figure 20; Jasin Base Station
Figure 21: Melaka Tengah Base Station
Figure 22: Testing Process

Figure 23: Testing Result

LIST OF TABLE

Table 1: Deliverables

Table 2: User Table

Table 3: Map Table

Table 4; Location Table

Table 5: Distance Table

Table 6: Short Route Table

Table 7: Medical Centre Table
Table 8: Base Station Table

Tahte 9: Port Table

Table 10: Server Side

Table 11; Client Side

Table 12: Hardware Requirement
Table 13: Software Requirement
Table 14: Typical Software Quality Factors



ABSTRACT

This project dissertation report was entitled Applying GIS Concept in Creating Info
Kiosk: Medical Centre. The system should be implemented as a server side client
method. It consists of graphical representation of informative and knowledge about
medical center allocated around Malacca that covered almost major area around the state.
The system concludes some of the basic point or base station for mobile interaction
among wireless connection through out three different coverage areas. They’re also some
useful query for finding the best route and few other queries in term of medical
information and allocation of places regard to map that was illustrated. This system will
help people to make their life become easier in doing their routine job. The system helps
people by using devices to guide them to find the way to the location or destination that
they want to go. It will be control by the central system that remotely to the map database
server and required the combination of various kind of technology like the integrated
wireless LAN system, geographical information system (GIS), and satellite positioning
technology. The system will respond to instructions verbally so that the people can be
easily finding his/her way to the hospital. It keeps track of the user location while giving
directions to a destination and may even warn the user against veering off a sidewalk or

stepping into a road.
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CHAPTER 1
INTRODUCTION

1.0 BACKGROUND OF STUDY

Applying GIS Concept in creating info kiosk: medical centre is a web based system
that help people easier to find the nearest hospital when they have health problem or an
emergerncy. These systems required the combination of various kinds of system technology
like the integrated wireless LAN system, geographical information system (GIS) and
Telemedicine. This system assist people by allowing a central system to guide the user to
find the nearest hospital or medical centre by provide them with latest information on verbal
instruction, These systems help people to find the best, shortest and safer routes to go to the

nearest hospital or medical centre.

These systems control by the central system that remotely to the map database server.
The system responds to instructions verbally so that the people can be easily finding his/her
way to the hospital. It keeps track of the user location while giving directions to a destination
and may even warn the user against veéring off a sidewalk or stepping into 2 road and so on.
These systems also provide the detail instruction that able to guide the people on every step
they make from their starting point to their destination (Hospitat). These system able to
detect the location beside find all the information about the routes that are using by the

people to find the nearest hospital or medical centre.

In these systems the GIS act as the intelligent map which contain entities and
attributes that provide the central system with latest information like finding the nearest
location and the types of public transports, finding geographical location for the hospital or
medical centre, analyzed the routes whether it safe or not for the user to use it, finding the

1
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current traffic condition and measure the distance from the stand point to the hospital

locations. The wireless LAN system had been integrated with the GIS and act as a platform

for the people to communicate with the central system in their way to find the hospital or

medical centre.

1.1 OBJECTIVE AND SCOPE OF STUDY

The objective of Applying GIS Concept in creating info kiosk: Medical Centre :

1

.

iil.

to help and guide people to the nearest hospital or medical centre when they having
health problem or emergency.

to provides people with information including specify types and location of nearest
public transport, analyze geographical for location, observe the traffic condition and
analyze the distance of the hospital or medical centre from the stand point ,those
people will get the latest information by using the system and can easily response
through the wireless verbal instruction from the central systems.

to expose the targeted people with knowledge and latest technology toward the better
lifestyle so that they will not left far behind from the normal person.

Scope of Study

Project Risks

Determination and ensured that the “Applying GIS Concept In Creating Info Kiosk:
Medical Centre System” for Telemedicine has a commercial and market value by
researching the telemedicine industry and the medical based organizations who are
intending to increase their efficiency in providing better customer services. There are

several project risks become conscious as follows.

i The similarity of the system function that will be done by other software
developer.
There are a lot of system developers and programmers works in this country.

Usually there are a few systems that offering the same function for the

2
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.

customers/users. The differentiation of the system is maybe on how the
system providers promote the system and the special features that offered by
the system. To manage this risk, an efficient marketing strategy and targeted
customers/user must be list out to ensure the commercialization of the system
done successfully. Other than that, by using of the latest technology to build
the system also can help to bring the system to the market place.

Coding plagiarism
Plagiarism is the act of appropriating the literary composition of another, or

parts, or passages of his or her writing of ideas, or the language of the same,

~ and passing them off as the product of one's own mind. In this case, the

program coding plagiarism is a risk that must be faced by the programmer
when the system was hacked by the hackers. For this kind of risk, a
complicated and hard security development must be applied to the system so

the risk of the system to be hacked will decrease.

System hacked

The risk of the systern will be hacked by the hackers is depends on the
security that offered by the systems. Once the system has been hacked, all the
databases, system functionality and system coding will be spread out among
the system developers. The risk management on coding plagiarism also

applied to this system hacked risk.
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1.1.1 Deliverables

1. Admin moduie

An organized and computerized module to keep track of the records
that is very essential to the staff. This module allows staff’s to
analyze and keep track of the entire medical centre that is situated
around the specific area. Staff also can record new existing medical
centre in the databases easily, and view the existing record. This
module also allows the staff’s to use the spatial data or aftribute data
that is available. The staff does not need to waste time to duplicate
the job.

2. User module

User here is all people because the system is develop to help find the
nearest medical centre by using wireless communication such as hand
phone. Users just have to call the operator, give the exact location at

the moment and wait for reply from the operator.

Table 1 : Deliverable

1.2 PROBLEM STATEMENT

¢ Hard to find the way to medical centre during emergency.

» Information was limited to spreadsheets.

e (Geography matters.
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1.3 SOLUTION

The system describing the important of mapping and allocating the suitable location
for person to know and to get to their destination fast and easy. From the problem statement
before we should know now, why and how important for us to build such kind of system to
provide helps mostly targeted to all level of people scoping around Malacca area ony. Thus,
it would guide them to the location of medical center that situated around Malacca area by

using mobile preference and operator services.

1.4 SOLUTION TO PROBLEM STATEMENT

1.4.1  Direct And Locate People

The system consists of web-based GIS application services where it would
provide better and easy to use map allocating site for only medical center situated
inside Malacca area. The attribute such as direction and location of each places are
allocated using Geographical Information System (GIS) with the help of software such
as ArcView to manipulate the existing physical map into digital scanned map. The use
of GIS is not new to the world and also been use by several state government inside
Malaysia. So, by purposing the good allocating location of medical center, it would
make it easy for the user to go to the destination places just only by referring to mobile
connection integrated with Web-based GIS application. Nevertheless, the system
provides online direction driven that notifies user status of predefined travel route. This
service could be a helpful system to traveler or user that needs to know in advance of

committing to particular route.
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1.4.2  Assumption Of Direction And Condition to Locate Medical Centre

Most of the medical centers are situated in specific location and as we know it is
hard for disabilities people to allocate this kind of places using non-mobile application.
So, the alternative way is to use mobile device to connect them to service operator via
wireless LAN. From the system it would help to display the possible assumption in
term of the nearest health care center to the allocated request user. In spite of that, the
system could display the possible distance between the nearest medical centers to
request user. It should also provide some suggestion on how the user could get to their
requested destination via any particular public transport such as bus and taxi or with

their own transportation.
1.5 SIGNIFICANCE OF THE PROJECT

Web-based application system is indeed an asset for a vast developing era of ICT,
whereas the desire of managing information transactions by means of computerized system

over the network is gliding.

GIS is computer software that links geographic information (where things are) with
descriptive information (what things are). Unlike a flat paper map, where "what you see is
what you get," a GIS can present many layers of different information. To use a2 paper map,
all people do is unfolding it. The cities are represented by little dots or circles, the roads by
black lines, the mountain peaks by tiny triangles, and the lakes by small blue areas similar to
the real lakes.[J3]

A digital map is not much more difficult to use than a paper map. As on the paper
map, there are dots or points that represent features on the map such as cities, lines that

represent features such as roads, and small areas that represent features such as lakes.
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All this information where the point is located, how long the road is, and even how
many square miles a lake occupies—is stored as layers in digital format as a pattern of ones

and zeros in a computer.[J3]

Think of this geographic data as layers of information underneath the computer
screen, Each layer represents a particular theme or feature of the map. One theme could be
made up of all the roads in an area. Another theme could represent all the lakes in the same

area. Yet another could represent all the cities.

These themes can be laid on top of one another, creating a stack of information about
the same geographic area. Each layer can be turned off and on, as if the user were peeling a
layer off the stack or placing it back on. The user can control the amount of information

about an area that they want to see, at any time, on any specific map.

1.6 PROJECT SCOPE

The system purposely develops to enhance the finding of location among users
sevolution from traditional aflocation to digitize and web-base solution. From the finding and
discussion, the system should be narrowed down to some specific scope and boundary. Some
of the suggestions to this particular matter are:

» Provide services to any mobile connection

» Provide easy and understandable digital map using GIS application

« Provide simple allocation of medical center situated around Malacca area

« Provide detail and additionat function such as map printing as it build using
web-based methodology

From all above suggestion, here is an explanation one of the core function of the
system that providing services from mobile connection. Thus, it could hopefully be some sort

of assistant to the target user such the disabilities person to use the concept of GIS to help
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them allocate nearest medical center with the most easy and precise way through the used of

mobile/ WLAN connection within the stipulated areas.
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CHAPTER 2
ANALYSIS AND RESEARCH

2.0 GEOGRAPHY MATTERS

A transformation is taking place. Businesses and government, schools and hospitals,
nonprofit organizations, and others are taking advantage of it. All around the world, people
are working more efficiently because of it. Information that was limited to spreadsheets and

databases is being unleashed in a new, exciting way all-using geography.

This is not the elementary school's geography. This is using geography, or location
of information, to gain new insights and make better, more informed decisions. Linking
location to information is a process that applies to many aspects of decision-making in
business and the community. Choosing a site, targeting a market segment, planning a
distribution network, zoning a neighborhood, allocating resources, and responding to
emergencies all these problems involve questions of geography. For anyone trying to
evaluate information, the best way to view it is on a map. Not just any map intelligent digital
maps made possible by geographic information system (GIS) technology. Everyone,
including people who have never used maps to analyze data, is finding that maps make
processing information much easier and

more effective.[J5] |
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2.1 GEOGRAPHIC INFORMATION SYSTEMS AND ITS HISTORY

A GIS-Geographic Information System is an information technology which
collects, stores, analyses, retrieves at will, transforms and displays spatial data from
the real world for a particular set of purposes. It is actually a technology and is not
necessaﬁly timited to the confines of a single, well-defined software system. It 18 a
special case of information system where the database consists of observation on
spatially distributed features, activities of events. Data inputs into GIS that available
are paper maps, remote sensing images, ground survey and such data are very costly.
Use of GIS provides sufficient capability to analyze data and provide better and easier
interpretation to understand flood phenomena and 'characteristi_cs. [S6]

Geographic Information Systems or known as GIS are computer application
for mapping/geospatial and analyze something that exists around us. GIS technology
combine normal database operation such as ‘query’ and statistical analysis with some
unique images such as maps. With this technology, planning and forecasting of
development will be répresenting in simulation/geospatial. GIS is capable in map
creation, data/information manipulation, latest scenario viewing, complex problem

solving and other effective useful solutions, that cannot be done with other tools.

A GIS references real-world spatial data elements also known as graphic or
features data elements to coordinates system. Examples of spatial data features are
latitude, longitude, and state plane, which refer to particular plane on earth. These
features can be separated into different layers like maps themes or coverage.
Descriptive attributes in tabular form are associated with spatial features. These
attributes information is placed in a database separate from the graphics but is link to
them. Spatial data and descriptive attributes in the same coordinate system can be
layered together for mapping and analysis. GIS lets user to search atiribute data and
relate it to spatial data. Therefore, GIS can combine geographic and other types of

10
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data to generate maps and report, enabling users to collect, manage, and interpret

location based information in a systerhatic way.

In a constricted sense, a GIS consists of a system for data input in vectot form,

in raster form and in alphanumeric form, a CPU containing the programs for data

processing, data storage and data analysis and of facilities for visualization and hard

copy output of the data. The manipulation of data, which are managed by

administration, is for purposes of data inventory, data analysis and the presentation

for administrative support or for decision support. Next figure gives more clear vigw

about GIS concept.
Data Analysis
Hardware/software
system Data
Data Output
Input -
Raster data l '
(scanned Data storage
maps) ) (database)
Raster data
(images) _ - ~ Application Monitoring
Alphanmumeric || i | ]
data : :
Planning Implementation
of Planning
Figure 1 : Concept of GIS
(source : Michael N. Demers. Fundamentals of Geographic Information System,
Second Edition, John Wiley & Sons, Inc, 2000)
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2.1.1 GIS Data Elements

Single geospatial data can be described as Figure 2 below:

Object can be
described

Geometric
Attribute

Semantic
Attribute

Figure 2: Basic Data Structure for GIS

Data element Geographic data can be classified into 2 main
Classes there are spatial data and attribute data. The two most popular types of spatial
data are raster and vector, Raster references Spatial data according to a grid of cells or
pixels, whereas vector data references spatial data to a series of coordinates. Raster
data consist of different numerical value assigned to individual pixels. Raster data are
more suitable for representing features without discrete boundaries such as forest
cover type and precipitation. Vector data, on the other hand, consist of points, lines,
or polygons(areas). These features arc recorded in series of coordinates. Denoting a
point requires assigning one coordinate pairs. Vector data are more suitable for

features that have discrete boundaries such as roads and houses.

Atiributes data are descriptions, measurements and/or classifications of the
geographic features. Attribute data can be classified into 4 levels of measurement;
nominal, ordinal, interval and ratio. The nominal level is the lowest level of

measurement in which the data can only be distinguished qualitatively, such as

i2
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vegetation type or soil type. Data at the ordinal level can be ranked into 4 hierarchies,

but such differentiation does not show any magnitude of difference. Example of this |
ordinal data includes stream order and city hierarchies. The interval level of
measurement indicates the distance between the ranks of measured elements, but a
starting point is arbitrarily assigned. The best example of interval measurement is
Celsius temperature, in which 0 degrees Celsius are an arbitrarily value, and 20
degrees Celsius is not twice as hot as 10 degree Celsius. A ratio measurement, the
highest level of measurements, includes an absolute starting point. Data of this

category include property values and distances [S1]

Time can also be considered as a data element, since geographic information
often changes over time. For instance, a river course may wander over time, or river
dimensions may undergo sudden changes due to floods, living pattern of a certain
kind of wildlife may change, and land use may change due to agricultural to industrial

use,

13
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2.1.2 GIS Subsystem

Mainly there are 4 subsystems of GIS. Next figure explains onthe  connection

of the subsystem and its functions.

GIS
USER
VARIOUS DATA VARIOUS DATA
SOURCES FORMATS
@ MAPS | | IMAGE DIGITAL GPS || TEXT TABULAR
PRODUCT DATA DATA

DATABASE

MAPS

Figure 3: Model of GIS Subsystem

...-—__...-.._....t_._ s e st — — . ——

REPORTS
>

e o prm e i g it fuw b - ——

®

(source: Michael N. Demers. Fundamentals of Geographic Information Svstem,

14
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1. Data acquisition

Define entry and preliminary processing data

Digitizer, scanner, survey equipment, etc.

2. Data Management
» Control existence, update, recall and deletion of data

Database management system

W3

. Analysis of data
Generation of information from data achieves
Spatial data analysis

Value of GIS depends on the analytical functions it provides

4. Information Output

Generated information conveyed fo the user

Information managed by computers can be plotted, printed or exported into other

systems.
2.1.3 Collection Of Geographic Data

There are a few different approaches in obtaining and inserting data around
GIS environmental. One of the common ways to collect spatial geographic data is to
perform a physical survey. This includes land, under water, and underground features
of the earth.
The approaches such as:
»  Aerial photography
Aerial photography/remote sensing is where aerial photographs taken from
aircraft. Then these data are measured and interpreted. It is analogous to
remote sensing where the data interpreted for physical features and
attributes.[1]

15
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* Censuses
Censuses is a method conducted by the U.S Census Bureau to gather a variety
of demographic data such as population, age, sex, ratio, race composition and

employment rates.[1]

= Statistics

Statistics is where mathematical methods are involved to collect and analyze
data. The technique such as collection and study of data at different time
intervals and at a fixed location and these include information for yearbooks.
Examples are weather stations, water reports, etc. This information usually

related to spatial data and thus incorporated into a GIS.[1]

» Tracking
In tracking is a process whereby collecting attribute data on changes that
oceur at the location over time period. Example is monitoring the change of an

ecosystem and real-time monitoring like moving objects such as vehicles. [1]
2.1.4 GIS Components
Five key components of GIS:

. Hardware: Hardware is the computér on which a GIS operates. There
are consisting of computers, computer configuration/network, input devices,
printers and storage system. It also can be stand-alome or network

configuration.

w Software: GIS-related software includes GIS program and special application
packaged, such as digital terrain modeling and network analysis. The main
difference between GIS software programs and desktop mapping programs is
the ability of GIS programs to perform spatial analysis. Key sofiware

16
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components are tools for input and manipulation of geographic information,
database management system (DBMS) to support geographic query, analysis

and visualization and graphic user interface (GUI) for easy access to tools.

. Human Resources: Used to operate GIS include operational staffs, technical

professional staffs and management personnel.

. Data: Most common component of GIS is the data. Geographic data and
related tabular data can be collected in-house or purchased from a commercial
data provider. A GIS will integrate spatial data with other resources and even
a DBMS, used by most organizations to organize and maintain their data to

manage spatial data.

- Methods: A successful GIS operates according to a well-designed plan and
business rules, which are the models and operating practices unique to each

organization.

17
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Maps and
Plans

Photogrammetry

Remote Sensing

Figure 4 : GIS Data Sources  (source : http://wireless.fcc.gov/geographic/)

2.1.5 GIS Application

Generalized and specialized GIS systems have been designed for a variety of
purposes as below : |

» For environmental management and conversation

s For defense and intefligence purposes

= For governmental administration

» For resource management in agriculture and forestry

» For geophysical exploration

» For cadasiral management

»  For telecommunications

18



Applying GIS Concept In Creating Info Kiosk: Medical Centre

» For utility management
» For business application

» For construction projects
2.1.6 GIS Benefits

By using GIS, there is an advantage in several ways such improves and enhances the
effect and studies of physical and environmental growth. It also helps in management

of resources and adds new values to services, such as:

= Perform analysis on spatial and non spatial components
= Fast recall of data

»  Ability for complex analysis

» Recalling of non spatial data through object location

» Display of information in a different light/view

» Multiple scenarios in planning can be performed easily.
2.1.7 The Future Of GIS

Many disciplines can benefit from GIS technique. An active GIS market has
resulted in lower costs and continual improvements in the hardware and software
components of GIS. These developments will, in turn, result in a much wider

application of the technology throughout government, business and industry. [S21

Maps have traditionally been used to explore the Earth and to exploit its
resources. GIS technology, as an expansion of cartographic science, has enhanced the
efficiency and analytic power of traditional mapping Now, as the scientist
community recognizes the environmental consequences of human activity, GIS
technology is becoming as essential tool in the effort to understand the process of
global change. Various map and satellite information sources can be combined in

modes that simulate the interactions of complex natural systems. [S2]

19
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Through a function known as visualization, a GIS can be used to produce
images, not just maps, but drawings, animations, and other cartographic products.
These images allow researches to vies their subjects in way that literally never been
seen before. The images often are equally helpful and conveying the technical

concepts of GIS study subjects to rion-scientist.

The condition of the Earth’s surface, atmosphere, and the subsurface can be
examined by feeding satellite data into a GIS. GIS technology gives researches the
ability to examine the variations in Earth processes over days, months, and years. For
example, the changes in vegetation vigor through the growing season can be animated
to determine when drought was most extensive in a particular region. The resulting
graphic, known as a normalized vegetation index, represents a rough measure of plant
health. Working with two variables over time will allow researchers to detect regional

differences in the lag between a decline in rainfall and its effect on vegetation.

Based on the analyses had been made, possible both by GIS technology and
by the availability of digital data on regional and global scales. The Advanced Very
High Resolution Radiometer or AVHRR produces the satellite sensor output used to
generate the vegetation graphic. This sensor system detects the amount of energy
reflected from the Earth’s surface across various bands of the spectrum for the
surfaces areas of about 1 square kilometer. The satellite sensor produces images of a
particular focation on the Earth twice a day. AVHRR is only one of many sensor
systems used for Earth surface analysis. More sensors will follow, generating ever

greater amounts of data.[1]

GIS related technology will help greatly in the management and analysis of
these farge volumes of data, allowing for better understanding of terrestrial
processes and better management of human activities to maintain world economic

vitality and environmental quality.
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2.1.8 The Malacea GIS

The Computerized Planning Information System was developed by the Malacca City
of Council in 1994 and upgraded in 1996. This system is being maintained by the Town
Planning Department with the assistance of the IT Management Division of Malacca City
Council. The objective of this system is to convert all fand-related information including
building and planning information within the Council Administrative area, into a more
efficient and integrated digitat format, in line with the national objective of realizing an

‘electronic government’. [S9]

A statewide network will provide the system with linkages to all other government
department and agencies through which basic data will be shared across the network to
facilitate efficient decision-making as well as for taxation and licensing purposes. The map
for the entire health care unit in Malacca and map of Malacca town get it from Computerized
Planning Information System which is béing maintained by the Town Planning Department

with the assistance of the IT Management Division of Malacca City Council. [S9]
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CHAPTER 3
LITERATURE REVIEW

3.0 IMPAIRED PEOPLE

Visually impaired people do not constitute a homogeneous group. Varying degrees of
central vision, peripheral vision, light perception and color perception occur. Many visual
impairments have specific effects on the individual and cause a variety of limitations on
activities (Machell, 1996).

Visual impairments are also unlikely to be stable, particularly for partially sighted
people. Visual impairment is affected by print size, media, color ratios, lighting and by the
nature and degree of the visual impairment. This means that a wide range of assistive aids are
required and different visual impairments may require specific media. Access to and ease of
use of a specific medium, for example Web pages, are often determined by document length,
design and structure. For discussions concerning current enabling technology, see Carey
(1997), Douglas & Lau (1997), Murnion (1996a; 1996b) and Vanderheiden & Chisholm
(1998).

The most recent survey of blind and partially sighted adults in the UK was conducted
in 1991 (Bruce, McKennell & Waiker, 1991). This survey concluded that 1.1 _million people
were eligible to be registered as visually impaired, but that 1.7 million people found it
difficult to read standard print. An earlier survey (Martin, Meltzer & Elliot, 1988) estimated
that there were almost two million people in the UK with visual impairments. The number of
people who actually experience problems due to visual impairments is generally accepted to
be much greater than the official figures. Demographic analysis (Machell, 1996) suggests

that the number of visually impaired people will continue to rise, as 66% of those registered
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as blind or partially sighted are over 75 and this is the fastest growing section of the

population.

Wendy (1996) suggests that there are between 10,000 - 20,000 blind and partially
sighted adults in the UK who could access the Web. This number could rise dramatically
when the Internet becomes accessible via the medium of digital television, as approximately
90% of blind and partially sighted people ‘watch' television. Wendy states that 60% of blind
and partially sighted people claim that television ‘is one of their most important sources of
information' (1996: 28).

Increasingly, equality legislation and standards are beginning to have an impact. The
Disability Discrimination Act (1995) came into force in the UK in December 1996. The Act
makes it mandatory for “people and/or organizations providing goods, services and facilities
to the public, whether paid for or free' to facilitate access by disabled people, including the
blind and partially sighted, to these goods, services and facilities (Disability Policy Division,
1997 48).

The Act is important as it provides a right of access to goods and services and
prohibits discrimination (Wendy, 1996). The Act's code of conduct stipulates that from
October 1999 information and service providers must provide an equal right of access to
goods and services including access to, and use of, information and communications services
such as the Web. This is to be achieved by providing auxiliary aids and services to make
electronic Web-based information and services accessible to blind and partially sighted

people in an accessible and useful form.

The United Nation's Standard Rules for the Equalisation of Opportunities for
Disabled People,' adopted in 1993, is a further important statement on this issue. These
advocate that members of the United Nations ‘increase the epportunities for people with
disabilities to enjoy active participation in society' (Wendy, 1996: 8). Rule 5(b) is of

particular significance as it states that information should be accessible to people with
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disabilities; appropriate technologies should be used to provide access to written information
and documentation for visually impaired people; alt electronic information and/or service
systems available to the public should be made accessible from conception, or be subjected
to the relevant adaptations to enable the information and/or service systems to be available to

disabled people.
3.1 INTEGRATED DEVELOPMENT

Users should have access to Web-based resources through integrated, rather
than isolated development, as this is the best method of exploiting the value of
networked resources. This would be beneficial for all as text-only equivalent pages,
for example, would help search engines index resources more effectively and allow
all Web users to access the Web from the new generation of technology such as
mobile phones and pocket computers. Integrated development is particularly
necessary for assistive technology if it is to become more widely used. The inclusive
nature of this development means that all sections of society might be engaged and
plugged into the Information Society. Guidelines explaining how designers can make
their Web pages more accessible to visually impaired users also need to be supported

and actively promoted by government and industry. [J4]
3.2 INTELLIGENT GIS

Historically, humans have learned to express knowledge and share it through many
abstract forms. Abstractions, such as text, hieroglyphics, language, mathematics, music and
art, drawings, images, and maps, ar¢ used to record and communicate the culture and

civilization from generation to generation.

Geography has traditionally provided an important framework and a language for
organizing and communicating key concepts about our world. GIS provides a comparatively
new mechanism for capturing geographic knowledge in five basic elements. There are maps

and globes, geographic data sets, work flow models, data models, and metadata.
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These five elements, along with comprehensive GIS software logic, form the building
blocks for assembling intelligent geographic information systems. Intelligent GIS makes it
possible to digitally encapsulate geographic knowledge. These elements provide a foundation
for addressing many challenges using GIS (for example, improvements in efficiency,
intelligent and informed decision making, science-based planning, resource accounting,

evaluation, and communication). (4n ESRI® White Paper September 2002}

25



Applying GIS Concept In Creating Info Kiosk : Medical Centre

CHAPTER 4
METHODOLOGY

4.0 PROCEDURE

4.0.1 Access Via Hand Phone

A location service, is one type of service or application that evolve the GIS capabilities,
wireless LAN system and information processing to end user via hand phone. User can
contact the operator to get ail of the information regarding location of the hospital or medical
centre, which provides geographical information related to the location. The operator will act

as reference or as a medium for the blind people to get the information.
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4.0.2 Process Flow
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. Dial the Central Number
Users can dial the central number to seek for help from the operator in finding the
shortest and safer routes, finding the current traffic conditions and the nearest

public transport to go to the hospital or medical centre.

. Talk and Describes to the Operator
Users have to tell the operator his/her location so that the operator will find the
exact location of the user and the nearest hospital or medical centre before the

operator can provide them with the information to follow.

. Wait for the Operator Instruction
The users have to wait for the operator to check the information given by the
users with the system to recognize the exact location of the people and the nearest

hospital or medical centre.

o Follow the Operator Instructions
Users have to follow the instruction given by the operator to guide them to the
nearest hospital or medical centre safely. All the instructions allow the users to
know the latest information about the types or the nearest public transport
location, geographical location for the hospital or medical centre, the shortest
and safer routes to go to the hospital or medical centre, the current traffic

condition and measure the distance from the stand point to the hospital locations.
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4.1 WATERFALL MODEL

Figare 6 : Waterfall Model

(source : hitp://scitec.uwichill.edu.bb/cmp/online/waterfall_model.htm)

29



Applying GIS Concept in Creating Info Kiosk : Medical Centre

In order to get a clear picture of what the title about and looked a like, the author
surfed through the Internet and find a few samples that are similar to the system. Afier
that only started to design the layout. Overall, the system had been implemented through
Waterfall Model method according to System Developments Life Cycle (SDLC).

The model consist of six distinct stages, namely:

I. Requirement analysis phase :
(a) The problem is specified along with the desired service objectives as well
as the goals that want to achieve.

(b) The constraints are identified here.

2. In the specification phase the system specification is produced from the detailed

definitions of above. This document should clearly define the product function.

3. In the system and software design phase, the system specifications are translated
into a software representation. The consideration should take place are:
¢ Data structure
» Software architecture
e Algorithmic detail and

s Interface representations

The hardware requirements are also determined at this stage along with a picture
of the overall system architecture. By the end of this stage, identify the
relationship between the hardware, software and the associated interfaces. Any

faults in the specification should ideally not be passed ‘down stream’.

4. In the implementation and testing phase stage the designs are translated into the
software domain
e Detailed documentation from the design phase can significantly reduce
the coding effort.
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o Testing at this stage focuses on making sure that any errors are identified

and that the software meets its required specification.

5. In the integration and system-testing phase all the program units are integrated
and tested to ensure that the complete system meets the software requirements.

After this stage the software is delivered to the custonter .

6. The maintenance phase the usually the longest stage of the software life cycle. In
this phase the software is updated to:

e Meet the changing customer needs
¢ Adapted to accommodate changes in the external environment
e Correct errors and oversights previously undetected in the testing phases

s Enhancing the efficiency of the software

Observe that feed back loops allow for corrections to be incorporated into the model. For
example a problem/update in the design phase requires a revisit to the specifications
phase.

Advantages

» Testing is inherent to every phase of the waterfall model
e It is an enforced disciplined approach

o It is documentation driven whereby documentation is produced at every stage

Disadvantages

The waterfall model is the oldest and the most widely used paradigm.
However, many projects rarely follow its sequential flow due to the inherent problems

associated with its rigid format as mention below :
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e [t only incorporates iteration indirectly, thus changes may cause considerable
confusion as the project progresses.

o As the client usually only has a fuzzy idea of exactly what is required from
the software product, this model has difficulty accommodating the natural
uncertainty that exists at the beginning of the project.

¢ The customer only sees a working version of the product after it has been
coded. This may result in disaster if any undetected problems are precipitated
to this stage.

(source : http://scitec.uwichill.edu.bb/cmp/online/cs22l/waterfall_model. htm)
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4.2 SYSTEM ARCHITECTURE

Appilying GIS Concept in Creating Info Kiosk: Medical Centre
System Architecture
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4,3 PROCESS MODELING
4.3.1 Context Diagram
User Request
10 \ Info Reouest
User _ L .y Malacca Medical
) Appiying GL5 Concept Support Certer
hl In Creating Info Kiosk
Info R eport Systern : Medical Cenfre
\ J
Figure 8: Context Diagram

For the web-based GIS is focusing only in Malacca by list down all possible
government hospital, government clinics, private hospitals and private clinics all around
Malacca for the three base station coverage map for the time being. For this, the existing
exchange for Maxis, Celcom and Digi will be use. When the person contacted the
operator, the signal will first go through this exchange before reach the health care unit.

Then the blind person will receive the information that he/she wants by voice.

There will have the client (patient) and server (operator of the health care unit)
side. The website that have been developed will be used by the health care umt. So that,
when the blind person tell the operator in charge where the exact location he/she is at, the
operator will give the direction to the blind person where the nearest hospital or clinic

that he/she can go.
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4.3.2 Data Flow Diagram (DFD) Level 0
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Figure 9: Data Flow Diagram (DFD) Level 0
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4.3.3 Entity Relationship Diagram (ERD)
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Applying GIS Concept in Creating Info Kiosk : Medical Centre

4.3.4 Graph Decision Tree

Found specific Address

Found the exact direction

Shortest

Found the exact distance

Use other application

Legend :

1) Do you want to use GIS Integrated Wireless LAN for Telemedicine

:E-blind System?

2) Where your location?
Figure 11 : Decision Tree
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4.3.5 Table Design

UserPassword

UserContact

USER

Userld int User id
UserName Varchar 10 User name
| UserPassword | Varchar 10 User password
UserLevel int 10 User level
UserContact Varchar 12 User confact
UserEmail Varchar 30 User email
Table 2: User Table
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MapName MapLayer

:
=

P Mapld 10 Map Id
MapName Varchar 20 Map name
MapLayer Varchar 10 Map layer
MapSize Varchar 10 Map size

Table 3 : Map Table
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LocName LocAddress

LocDistance

LOCATION

P Locld Int 10 Location Id
LocName Varchar |25 Location name
LocAddress Varchar | 50 Location address
LocDistance Varchar | 10 Location distance

F Mapld Varchar | 10 Map Id

Table 4 : Location Table
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DisLength

DisRoad

DISTANCE

P Disld Int 10 Distance ID
DisRoad Varchar 30 Distance road
DisLength Varchar 10 Distance length
DisTraffic Varchar 10 Distance traffic
F Locld Varchar 10 Location ID

Tabhle 5: Distance Table
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SHORTROUTE

Disld

P Srld Tnt 10 ShortRoute 1D

SrLength Varchar 10 ShortRoute length
SrTrans Varchar 15 ShortRoute transportation
F Disld Varchar 10 Distance ID

Table 6: Short Route Table
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McAddress

McContact

MEDICAL

Mcld Int Medical Id

McName Varchar 25 Medical name

McAddress Varchar |50 Medical address

McContact Varchar 25 Medical contact
F Locld Varchar 10 Location Id

Table 7: Medical Centre Table
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Bsld

BsName

BsCov

BASESTATION

P Bsld Int 10 aseStation Id
BsName Varchar 30 BaseStation name
BsCov Varchar 10 BaseStation coverage
BsStatus Varchar 20 BaseStation status

F ! Locld Varchar 10 Location id

Table 8: Base Station Table
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PortDistance

PORT

Bsld

Portld Int Port Id

PortName Varchar 20 Port Name

PortDistance Varchar 10 Port Distance

Bsld Varchar 10 Base 1d
Table 9: Port Table
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4.4 CONCEPTUAL DATA MODELLING

4.4.1 Business Rule Implemented Inside (ERD)

USER MAP
M 1

Business Rule 1: Many users can access 1 map

MAP LOCATION

Business Rule 2: One map contain many location

LOCATION SHOW MEDICAL
M 1

Business Rule 3: Many location show only one medical center
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4.5 TOOLS

4.5.1 Software Specification

Ope'rating. Systéfn

| Window XP

Supporting Software Apache 1.3.26 (Server API)
Macromedia Dreamweaver MX 2004
Macromedia Fireworks MX 2004
Macromedia Flash MX
Macromedia Paint XP
MySQL 3.23.3a(Client APT)/
MySQL-Front 2.5/SQLyog 4.03

Scripting Language PHPdev5 / PHPMyAdmin / PHP 4.2.2
JavaScript

Table 10 :Server side

.;Software ‘Minimu Req_mrement R

Operatlng System Mlcroéoft Window 98 and above

Supporting Software Internet Explorer 55 / Netscape
Communicator 6

Scripting Language Not applicable

Table 11: Client Side
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4.5.2 Software Tools Fundamental

The author has to weigh the pros and cons of the software before choosing the
most suitable development tools to implement the project. Below, Table 12 and Table
13 are the requirements that need to be considered in order to develop and implement

the system. It consists both terms; computer hardware and software.

Hardware . i Model - - s _ 'ason of usage e
Processor " |Intel Pentium 4 or above < Compatlble and stable
Main Memory 128Megabytes(MB) or above | To support the Operating

System and to improve

server’s performance

Table 12 : Hardware Requirement

Software

Mlcrosoft Wlndows XP Professwnal | .Me;st stable. 'Wiﬁdows serif;s wrch
performance and security emhancements

through service pack

Apache 1.3.26 - WIN 32 Freeware. The Apache Project is a
collaborative software development effort
aimed at creating a robust, commercial-
grade, feature, and freely-available source
code implementation of an HTTP (Web)
server. It must remain a platform upon
which individuals and institutions can build
reliable systems, both for experimental

purposes and for mission-critical purposes.

PHP 4.2.2 - WIN 32 Open source and highly compatible with
Apache. It is a good language for building

48



Applying GIS Concept in Creating Info Kiosk : Medical Centre

dynamic web sites such as the 'system,

MySQL 3.23.39 ~WIN 32

Open source, good performance,
independent storage engines, full-text
indexing and searching, and mostly used
with PHP. The unique separation of the
core server from the storage engine makes
it possible to run with strict transaction
control. It can be used in a wide range of
platforms, including Microsoft Windows.
Version 4.0 of the server includes a new
query cache, which can significantly
increase the performance of commenly

tssued queries.

Table 13: Software Requirement

Microsoft Windows XP Professional

First of all, the system uses Microsoft Windows XP Professional as the operating

system. Although it is costly compared to Linux distribution, it is user-friendly and is the

most stable Windows series ever with the release of its fist service pack. Due to the

unpopularity of the Linux operating systems in the campus, the author decided not to use it to

avoid system incompatibility in case the system needs to be installed in the campus.

PHP Hypertext Preprocessor (PHP)
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Since the system is a web-based system, thus it is developed using a server-side script
language, that is, PHP (PHP: Hypertext Preprocessor). Choosing PHP because of the
reliability and functionality of the software. It is an established server-side scripting language
for creating dynamic Web pages. As a language that has been designed expressly for the
Web, it brings many features such as exceptionally short learning curve, quick development

time and very high performance.

In addition, PHP supports all major platforms (UNIX, Windows and even
mainframes), and features native support for most popular databases. All these factors make
it a very good choice for Web development: non-programmers can also use PHP in
producing usable code within days, Programmers familiar with languages such as C, C++ or
Java frequently find that they can begin programming in PHP within a few hours. Besides,
PHP is open source software, which means it is available free of charge. There are also no
costs or restrictions related to distributing PHP scripts we create, whether the scripts are for

development or commercial use.

One of the most important features of PHP is the ability to work with a number of
different databases, including MySQL, Oracle and Sybase. PHP pages can be used to access
a database and then make the information stored in the database available to users who visit
the Web site. Using databases to store information and PHP code to access the information is
an efficient method of displaying up-to-date information in a Web site. PHP can also allow
users to manipulate the data in a database. For cxample, a PHP page can be used to add,

delete or edit records in a database depending on a user’s request.

Thetefore, PHP is a well-¢stablished tool with functions allov({ing rapid application
development. As the software is free of charge, the users do not need to pay extra charges for
this software if they utilize the system. In addition, it can connect to and manipulate data with
reduced complexity and also opens the access to a varicty of data sources. We can also
display results of operations and accept user input from the PHP Web site with both bound

and unbound controls.

Apache HTTP Server
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In order to imptement PHP, the system use Apache as server for the reason that Apache
can support many Operating Systems such as UNIX, MacOS, and Windows. T_he advantages
of Apache inctuded the ability to implement the latest protocols, its modular architecture
atlows users to build a server that is easy to handle, One can control the server from
command line, which makes remote administration very convenient. A lot of effort has been
put into optimizing the Apabhe‘s C code for performance. As a result, it runs faster and
consumes less systems resources than many other servers. Apache server and API source
code are open to public. When any bugs are found, they are often quickly communicated, and
rapidly fixed. Updates are made and announced thereafter. This has resuli:ed in Apache

becoming more and more stable, and hence reliable, server over the time.
MySQL Database

An important feature of server-side scripts is the ability to access the database. For
the database, MySQL, which is the most popular Open Source SQL database. Below are
some of the explanations of MySQL and the reasons why the system use this software to
create the database. MySQL is a database management system, which is a database that
structured collection of data, to add, access, and process data stored in a computer database, a

database management system such as MySQL Server is needed.

In addition, MySQL is a relational database management system. A relational
database stores data in separate tables rather than puﬁing all the data in one big storeroom.
This adds speed and flexibility. Defining the relalioné and combining data from several tables
on request link the tables. |

The most important point is MySQL software is Open Source. Open Source means
that it is possible for anyone to use and modify without paying anything. We can also study
the source code and change it to fit our needs. The MySQL software uses the GPL (GNU
General Public License), to define what user may and may not do with the software in
different situations.
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The MySQL database server is very fast, reliable, and easy to use. MySQL Server
was originally developed to handle large databases much faster than existing solutions and
has been successfully used in highly demanding production environments for several years.
Its connectivity, speed, and security make MySQL Server highly suited for accessing
databases on the Internet. MySQL database software is a client/server system that consists of
a multi-threaded SQL server that supports different back ends, several different client
programs and libraries, administrative tools, and a wide range of programming interfaces
(APIs), The main reason we selected MySQL database as one of our software tools is
because it is open source software. Besides, MySQL database is also compatible with PHP
and HTML plus it is user friendly. It provides a perfect feature of maintaining both data
accuracy and data consistency. The software is also widely used and easily obtained. The
database created in MySQL is a relational one, being the most powerful way to present data.
Our system allows user to select search criteria from Web sites and show data that matches
their parameters. MySQL can automatically identify relationships in unstructured data and

reorganize it into a relational database.
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CHAPTER S
RESULT AND DISCUSSION

5.1 SYSTEM FUNCTIONALITY
5.1.1 Malacca’s Layer Map

This part of the system shows how GIS concept was applied through the basis
of topological overlay, which is a process of merging overtay and updating the
relational database for each layer from the point to polygon. Topology is a GIS data
that have intelligent connection with other features. People can easily find and trace a
route on a map. Besides that people can easily identify features on each side of the
road or building along the way. But computer lack of this ability thus, it need special
programming that have these abilities and recognize relationship that human do
intuitively for much faster and better. Here is the iltustration of how topology work as
solution for geography matters in the system:

5.1.1.1 Point In Polygon
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L
5

Point Object is overlain onto Area Objects. Each layer will obtain new attributes for point

objects. That is how each layer merger as follow :

Figure 14 : Base Layer
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Figure 15: Layer 2

Figure 16: Layer 3

Figure 17: Layer 4
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5.1.2 Attribute Map

Figure 18: Attribute Map

Attribute map have been placed with the medical centre allocation and
attributes database driven to allocate nearest medical centre around the three-

coverage area( Alor Gajah, Jasin and Melaka Tengah).

5.1.3 Coverage Map

5.1.3.1 Base Station

Mobile phone base stations are radio transmitters with antennas
mounted on either free-standing masts or on buildings. Radio signals are fed
through cables to the antennas and then launched as radio waves into the area,
or cell, around the base station, A typical larger base station installation would
consist of a plant room containing the electronic equipment as well as the

mast with the antennas.

Several types of antennas are used for the transmissions; panel-shaped

sector antennas or pole-shaped omni antennas are used to communicate with
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mobile phones. Dish antennas form terminals for point to point microwave
links that communicate with other base stations and link the network together.
Sometimes the base stations are connected together with buried cables instead
of microwave links. Depending on the location of the base station and the
level of mobile phone usage to be handled, base stations may be anything
from only a few hundred meters apart in major cities, to several kilometers

apart in the countryside.

As far as concern, through analysis and research the system is useless
if developer fail to take as above considerations, which are stipulated territory
base station areas to ensure coverage for mobile connection in order to make a
call to the health care unit. Below are the coverage map that cover three

targeted user location for the system :

e R
" 4 S- e B
£ R R

*

Figure 19: Alor Gajah Base Station
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Figure 21: Melaka Tengah Base Station
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5.2 TESTING

Critical element in maintaining software quality and assurance is software testing. It
represents the overall review specification on the software designéd code generation. These
parts of reports focus on the checking process, which are required to ensure that software,
meet the speciﬂcatién and the user requirement. Normally, verification and validation is the
generic name given to checking process which ensure that software conforms to its
specification and validation involves scrutiny that the program implemented meets the
users needs. It is difficult to manage the testing of a large system, considering the numerous

test cases, problems report and fixed.

The planning activities let to do the strategic thinking on what types of tests should be
executed within time constraints and budget. The mistake most testers is fail to plan test
scheduled upfront. They fail to relocate time to test the product and product regression
testing. Often, even if the entire project schedule slips, the due date still remains
unchanged. Since the test phase is the last step before the product are use, the time
allocated for testing is usually reduced; thus the effect of this action will reduce the quality
of the software. Apart from that, through test plan, the advantage is what we are able to get
feedback from related users and it aids us for fature enhancement.

All major releases must have a test plan. The foilowing steps will give some guidance
during the testing process:

= Depending on the features of the systems, determine the tests need to perform

»  After identifying the types of tests needed to test the system, plan how each of

these tests will be performed

= When the contents of the test plan are finalized, conduct a review for

compieteness of the test plan.

» Follow the test plan to ensure that everyone on the test team uses the process

outlined in the test plan.

59



Applying GIS Concept in Creating Info Kiosk : Medical Centre

The focus here is to design tests that systematicaily uncover different classes of errors
and to do so with a minimum of time and effort. We can assume that through testing, it
demonstrates how software functions according to specification of behavioral and
performance, So we can know that the requirements have been met. Nevertheless, data
collected as testing is conducted provide a good indication of software reliability and some

indication of software quality as a whole.

5.2.1 Testing Process

-

[ Unit Testingj
X
[ Module Testing |

x

v
Sub-system
Testing
F 9
b 4

( System Testing }
x

v
: Acceptance
Testing

|

Figure 22 : Testing Process

» Stage 1: Unit testing
Separate individual component of system are tested to ensure that they are operate

correctly. Each component is tested independently, without other system components.
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» Stage 2: Module Testing
A module encapsulates related to system components so that can be tested without

other system modules.

» Stage 3: Sub-system Testing
This phase involves testing collection of different functions of the systems, that had
been integrated to the main function.

* Stage 4: System Testing
This testing procedure is concerned with finding errors, which result from unexpected
situation.

» Stage 5. Acceptance Testing
The final stage of testing process is testing with some other data obtained rather than
the sample data.

5.2.2 Testing Result

Testing can serve as metrics. It is heavily used as a tool in the Validation and
Verification process. Testers can make claims based on interpretations of the testing

results, which either the product works under certain situations, or it does not work.

Basically, quality has three sets of factors functionality, engineering, and
adaptability. These three sets of factors can be thought of as dimensions in the
software quality space. Fach dimension may be broken down into its component
factors and considerations at successively loweér levels of detail. System testing as

Table 14 illustrates the most frequently cited quality considerations,
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Correctness Efficiency Flexibility
Reliability Testability Reusability

| Usability Documentation Maintainability
Integrity Structure el g

Table 14 :Testing Software Quality Factors

Testing Result of Softwate Quality

1 Fumctionality(Exterior Quality)
Engineeringfinterior quality}
B Adaptability (fuahare guality}

Figure 23 : Testing Result

Testing is potentially endless. We cannot test till all the defects are unearthed and removed it
is simply impossible. Realistically, testing is a trade-off between budget, time and quality.
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From the result, it shows that the system functionality almest fulfill the user requirement in
term of correctness, usability, reliability and integrity. This will usually require the use of
reliability models to evaluate and predict reliability of the software under test. Besides that,
this system has future quality due to its adaptability for future enhancement and ¢asy to
manage. The system should be implemented as a server side client method and user should
do site management first if they want to edit the system correctly. the installation of phpdev 5
is originally easy and fast and as are already install all the necessary item,they should now be
able to use the system just by copying the GISPROJECT folder into WWW folder and copy
the GIS from database folder into data folder inside mysql folder situated inside phpdev3
folder. Meanwhile, due to lack of expertise among tester that majority are students that love
to test the system from the front-end side rather than back-end side. Thus, result for interior
quality quite lower because of that factor. Each evaluation requires repeated running of the
following cycle, failure data gathering, modeling and prediction. This method does not fit
well for ultra-dependable systems, however, because the real field failure data will take too
long to accumulate. A testable design is a design that can be easily validated, falsified and
maintained. Because testing is a rigorous effort and requires significant time and cost, design

for testability is also an important design rule for software development.
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CHAPTER 6
USER INTERFACE DESIGN

Computer system design encompasses a spectrum of activities from software design
to user interface design. The user interface of a system is often the benchmark by which that
system is judged. A user interface, which is difficult to use, normally refer as not user |
friendly might result in a high level of user error. At worst, it will cause the system to be

discarded, irrespective of its functionality.

Graphic user interface (GUI) should be quite similar to most of the personal computer

users. Our system is design based on GUI because of certain reasons as below:

e GUI is easy for user to learn and use. Beginners can casily learn to use the system due to
its simplicity and user friendliness.

e Fast, fill screen interaction is possible with immediate access to anywhere on the screen.
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6.1 SCREEN DESIGN

6.1.1 Main Screen

GISFH rngdfl intarn [ipEorer

£ -Msdipal Systein

Tow 160 May 200601 : 27y |

Instruction to Uze the systerm:

1. Plaase Maka Sure Tour Browser is Configurad to Acoept*Looktas”,
2. Pleasa anable Javascript for your Browser

Cthersiss You Wolidn't b Able b Dye the Syrter,

1) Here is the main screen for the system. The system would go to log in page if you

click on rollover picture in the middle of the screen.
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6.1.2 Login Page

: net Ex_p_{c_rer_:- :

‘E-Madic Systent

Thu 18¢h May,J006 11 : 0% pm.

plaase entar your Usamame and Password.

Hser § |

Password |

 wab-hased 618 fur Integrated Wiraless LANs for

| Telemedidne i rainly and specially focuz on blind and
visuatly Impairad person anly. The blind who wart to
visit the nearest health care unit from their place can
use this systam ke never before,

For the web-based GIS, we are Focusing only in Malacea
and wa will st all possible government hospital,
gowernmment dinics, private hospltals and prvate ciinles
all around Malacca.

Instruction to Use the systérnt
1, Pleass Make Sure Your Browser is Configured to Accept "Cookias’,
i 2. Please anable JawaScript for your Browser

| Otherwise You Wouldn't ha Able to Use the System.

Ve .P.p;lvmg ﬁ'leGI.S ot In {:_r_-eaﬁl:‘g-ln'fa'_

2) Here is the log in page that authenticate user according to their username and

pastofd used.
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6.1.3 Error Pop-up

.. E-Bhind System

Fed 00 N 2845 10 : 22 pm

Plaase entar your Usemamie and Passwoind.

N Wab-based GIS for Integrated Wialass LANs
I¥ Telermadicine L& mainly and spedally fotus on
. yisually impaired parsan opfy. The blind wha

yisitthe nearast health care unik from thair ol
use this systam ke rraver before,

For the web-basad GIS, wa are feudsing on
and wa will list all possible government hospital,
gouarmmant clintcs, private haspitals and privats dinics
ail araund Malecca,

L1 Instrugbdon to Use the system:

1, Plaase Make Sure Your Srowser is Gonfigurad to Accept 'Enokies’.
2, Plaase unable JavaSoript for your Brovser

Gtharvise You Wauldn'® b Able to Use the Systarm.

S U Inbeba A Vivaiess LA Syd tem fai. Telemediding.

3) Here shown that the log in page need a valid user name and password as registered and

provide from system administrator, thus if is not be key in correctly a pop-up message
would appeared to show that you need to assign following value or input before go in to

the system.
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6.1.4 Assigning Log input

E-redic Tysteny

Thw 181h May, 2006 11 :03pm

Plesse enter your Usarnsme and Password,

1

User ladinin i

Password %onu I

Weab-basad GI5 for Integrated Wireless LANs for
Teiemadicne is rnainfy and specally focus on blind and
visually Impaired person only. The blind who want to
visH the nearest health care unit fromn their place can
use this system lika pever before,

For the web-based GI5, we are foousing only in Malacca
and we will list all possible government hospital,
government elinics, private hospitals and private dinics
at! around Malacca.

4) Next, showed the correct way to enter user name and password for accessing the main

function page of the system.
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6.1.5 System Main Page

@hﬂ‘p focalhostiGISPROTECT/FrontPage Mainiage.php

e
(S

- - E-Medic System

Please click your Option below:

LR 4?..»1-0:(3«611-?5?&;-{{%?

MEHTEAITHIS™

RS TRToT

Instructon to Usa the systenmn

1. Please Make Sure Your Browser is Configurad to Accapt *Copkies”
2, Plaase enable JavaSeript for your Browser

Otherwiza You Wouldn't be Able to Use the Systemn,

Applying the GI5 Ciﬁﬁcept In [Ireating,InfD Kiosk : Medical Cante

5) This is the system main page. It consists of few buttons that implemented as animated
click button. These function page are stated as general, map info, medical info, base

station info, query, update, reference and log out.
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6.1.6 The General Page

E-piedic System

Piease click your Dptien balow:

General:

The system consists of graphical representation of informative and knowledge about medical center
allocated around Malacca that covered almost major area around the state. On the other hand, the system
concludes some of the basic point or base station for mobile interaction among wireless comnection through

out three different coverage areas. There also some useful query for finding the best route and few other
queties in term of medical information and allocation of places regard to map that dustrated by the web
adnainistrator.

Instruckion to Use the systarn:

1, Please Make Sure Your Browser is Configurad to Acoept "Cookias®,
2, Plaase enable TavaScript for your Browsar

Otherwise You Wouldn't be Able to Use tha Systern,

Applying the GI% Cancept In-[f_reah'ng Infa Kiosk : Medical lentre

6) The general page works as information site that mostly tells about either objectives or

scope of the system just as an introduction page.
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6.1.7 Map Info Page

TE 'ﬂli:‘ndr Sysbem

Please dick your Sption balow;

Main Mapinfo :

! Instruction to Use the system:

S 1 Pleass Make Suzré Your Browser is Configured (o Accapt "Cooldes',
2. Plagsa anabla JavaScript for your Browser

1 Odharise Yau Wouldn't be Able to Uss the Systarn,

7) Here is the map info page that tetls about few working layers to describe and digitize

map with attribute and some particular data. There are original, layer, attribute and

coverage map. When user click on the text “Original Map’ the screen as below will

appear.
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6.1.8 Original Map

| Please ciick yaur Option belaw:

E\ Original Map !

§ v’

—s
R

Instruction to Usa the systam: |
1. Hlease Maks Surs Your Brovsar is Cahfigured to Aucept "Cooldas’,
2, Plaase anable InvaScript for your Browser

Othervise You Wouldn't be Able to tse tha Systern,

Integrated Vil

8) Here is the original map that we gathered data such as road name, location name and

others to help locate the medical center real destination ot route.
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rosoft Internet Exploser

E- Biind Fysterm

Plaaze dick your Optiow belowe:

*| LayerMap:

"l lostrucon o Use the system:

1. Please Maka Sure Your Browser is Configurad to Accept "Cookies’.
2. Plesss anabla JavaSoppt for your Browsar

i Gthervise You Wouidn't ba Abla to Uce the Syctem.

& mtegratétl Viirelass LAN fiy;;tanl for 1‘ef_e;'ne'dicine D

9) Here are some collections of phase by phase to implement-layered map. User can view
the map from the basis till the complete once.
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6.2.1 Attribute Map

A Wit flocathostFGISPROJECT Mapindo/AlributaMap. php - Hicrusoll Internet Fxplorer

E-Hhind syster [N

Fieasa dick your Dpticn balgw:

1. Aftribute Map

Iustruction to Use the systern:
1, Plmage Maka Sure Your Bravsar i Cenfigured to Acrept *Cookius”.

. 2, Piapse anable Javadadpt for your Brovser
Otharrize You Wouldn't be Able to tze the Systam,

1% Integrated Wiretoss | AN Systam for Teleinedicing

10) Attribute map consist of pop-up build knowledge for medical allocation. When user

click on the text the screen as below will appear.
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i ] bt o ahost|GISFROTECT apfojQuar yMapiMCAL ribute. phof

11) Here show map that have been placed with medical allocation and attribute database

driven to allocate nearest medical center around Malacca that cover three base
station{Alor Gajah, Jasin and Melaka Tengah). User can click on the hotspot which is

label “H’ instde the map.
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Plaase dick your Qplon below

Mahkota Medical Center Details ;

12) Here shown the pop-up script that occurs when you click on one of the label or icon
“H” inside the map. The details and data of particular medical center would be shown and

if you click to row of route display on the pop-up you would get some useful info from

different port of destination,
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6.2.2 Coverage Map

X hatp:/flocalhost (GISPROJECTAapifoft

- E- Blind System

Pleaga dick your Dption beide!

[ | Coverage Map :

Instruckion te Use the systém:

%, Please Make Sura Your Bravear (5 Sesfigured to Accept 'Coetiles”,
L 2. Plenze arable JaesSoipt for your Brovsar

Othervise You Wouldn't be Able to Use the Systam,

T UURIN Integrated Virsiess LAY System for Talemedicing

13)This is where the coverage map would be placed and it would describe the coverage
of researched base station located around Malacca. Use can view each base station by
click on the text.
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6.2.3 Medical Info

ernet [Xpiorer

Please dick your Option below:

Medical info :

Instruction 4o Use the system:

1, RFlease Make Sure Your Browger is Configurad b Accept "Conldas’.
H 2, Pleass enable JavaScript for your Brawser

1 otherwize You Wouldn't ba Abla to U the System.

14) Here is the part where the system could give an appropriate knowledge of chosen

medical center that provides best and most preferable by any patient surveyed around

Malacca.
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\hp - HAicrosoft intarnat Fxol

{ Mahkota Medical Center :
.
f A il
i o
MAHKOTA
4 RO

v Mahkota Medical Centre Melaka i a private medical centres sirategically located withits the major buginess district and tourist area of Melaka, Tt
i overlooka the Straits of Mielaka and is also within easy reach of many towns in the serrounding states.

Mahleota Medical Centre Melaka was lannched in September 1994 with the principal objective being to provide an arcessible, affordatle and
acteptable tertiary health care for the people.

Makhota Medical Centre provides s one stop comprehensive patient care service supported by diagnostiv radiclogy and clitical laboratory facilities.
The Clentre has iwo 11-starey buildings with 288 beds in operation including a 9 bed Intensive Care Untt, a 4 bed Coronaty Care Unit, a 5 bed
\*| Cardiae ICU and 12 Operrating Theatres. There are curreatly 32 Full-Time Consultants, 21 Past-Tine and Visiting Consultants,

¢ | Putiests enjoy the privacy and comfort provided these modem facllilies conducted by expert menagerial and qualified medical staff committed to the
care and well being of patients.

.,)?’ The Emergency / Walk Tn Clinic provides 24-hour service to the public, 7 days a week mtluding public holidays and is supported by two ambulances,
.| The service algo facilitates first-time emergsncy treattnent to patients as soon as they arfee.

| Mahkota Medical Centre is actively involved in "Health Tourism® whichis strongly supported by the Malzystan government. A large sumber of foreign
& puieots from neighbouring countries (Brunci and Indontsia) come to Mahkota Medical Centre for investigations and treatment.

- Nqlocainiret

15)Here is the example when you click one of the four icons on medical info page.
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6.2.4 Query Page

3 htip: e alls .Iﬁ 9 ] piMaint Microsoft inlerned !,'xplar.Ef

2 bt facabostiGISPROECT/Query/MainQuery-php
Y .
ol
o

Rlaase dick your Dption below:

£-Blitid Systur IR

] Query Option :

:_}
i
!
-
A
E
.'[I'
ied  Instruttion to Usa tha systamt ‘
- 1, Plasse Make Sure Your Browser ig Conflgurad to Accapt "‘Cookies’,

2. Please enable JavaSadpt for your Browssr
‘= Otherwire You Wouldn't be Abls to Use the System.

16)Here is the query page for viewing all table information.

Flease dick your Opton baldw:

| Medical Details :

| | instruction to Uss the rystem;

7 L Please Maka Sure Your Srowser I5 Conflgured fo Accapt "Cookias®,
2. Plaase enable YavaScript for your Brawsen

Otherdse You Weouldn't ba Abla to Lise the Syctem.

R TR

Example of Medical Centre query
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6.2.5 Update Page

g | 'i:iip:HIn hn;l!ﬁl}?{’Rﬂ.iFﬁ Tiigdate Apdas: soft.internel Fxploser

g

Plaase chich vour Option belew:

i | Update Option :

it Instrucklen to Use the systern:

il 1. Please Maka Sure Your Browser is Canfigured to Accept "tonkies”.
A 2. Please enuble JavaSceipt for your Browsar

Gtherwize You Wouldn't bo Able to Usa e Systam,

T L61S lategrated Wirelsas LA Systent for falemedicne

:. E-Blind Swoton SEEE

Blome T et

17) Here is the update main page that consists of two options that is inserting and editing
function.

Flaasa dick your Option balow:

LUpdate Respond :

Hospital Besar helaka )

Jatan Hospital 75400 Metaka ]

4!

Instrydidon ta Uz the systam:

1., Bease Make Bure Tour Browser is Configured to Accapt "Cookies®,
Z. Flagse artabls JavaScript for vour Browser

Ctherviza You Wouwldn't be Able to Usa the Bystam.

Example of updating Medical Centre
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6.2.6 Base Station

floc asesiqliun.’Bax_‘-eSlalinn_P:l_'ain.php Microsaft internet Explorer

Plaase dick your Option balow:

' | Base Station :

18) Knowledge about base station.
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19) Ending page of base station.
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6.2.7 Log out

E-Medic Systam

REfEVEREE™

g

TS Ao

Inzstruction to Use the system;

1, Plesze Make Sure Your Bregwser is Configured to Accept "Cookies’,
2, Plasse enable Yavascrpt for yaur Browsar

GOtherwise You Wouldn't be Able o Use the System.

Apﬁly.ing the 415/ Conceptin (reating Info Kiosk : Medical Centre

N

20) The logout button functions to log out from the system back to the login page as an

¢asy way to exit the system.

84



Applying GIS Concept in Creating Info Kiosk : Medical Centre

RECOMMENDATION

The following are the list of recommendation for Applying GIS Concept In Creating Info
Kiosk: Medical Centre :

¢ Stability The system must be stored in a secured and stable web server to provide
continues user connectivity and interoperability

» Maintenance the hard and software components must be checked and service
regularly. Anti-virus software must be installed to prevent system breakdown due to
virus attack

«  Security Measures must be taken to ensure the system at high security level. The
management also has to sure that only authorized user is allowed to access and
modify the data by using access authorization. All information and special data

process must be well protected from intruders.

FUTURE ENHANCEMENT

The developer intent to improve on every aspect of this system from the interface
appearance, and functionality right down to interactivity of the web site and for enable
the sharing of ideas. Views, comments and opinion from the users, forum and
guestbook section can be introduce.

Finally, for most significant enhancement there would also suggested the
information sharing features by introducing the connection to GIS spatial data provider
around the globe. This would blend well with the GIS concept information sharing
without boundary.

Furthermore, Global Positioning System can be introducing in the case to detect
automatically where the user is situated. By using this GPS, the operator that using the

website can automatically know without asking where is the people at that moment.
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CONCLUSION

As far as concern, there is nobody has established and develops the system in Malaysia.
Beside in the world only a smali group of country has tried to develop and established it
using different way and method but it still under research levels. Efficient and effective
approaches are used in the process of developing this project to make sure that the
Applying GIS Concept in Creating Info Kiosk : Medical Centre is success.

The éystem consists of web-based GIS application services provide better and easy to use
map allocating site for medical center. Besides that the system help to display the
possible assumption in term of the nearest health care center to the allocated request user,
As a result this system will heip a lot of people to have almost the better and faster gained

information as geography matter solution.
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o  www.isi.edu/nsnam/ns/ns-build html

o http://wireless.fcc.gov/geographic/

e http://www.cs jmu.edu/users/foxcj/cs555/Unit12/Testing/index. htm
e http://www.eg3.com/softd/index htm

e http://www.thegrid. net/tech/softd/softtest. htm

¢ www.ics.forth.gr/ICS/acti/cmi.hia

*  WWwjupem.gov.my

e hitp://scitec.uwichill.edu.bb/cmp/online/cs22l/waterfall_model htm
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