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ABSTRACT

In-vehicle Infotainment (IVI) is a system that provides convenience for driver and
passengers in a vehicle. The system has various apphications that fulfill one need. In order to
ennch the system, an application named Travel Cost Calculator (TCC) has been developed.
TCC ts an application that calculates the mileage between two locations, fuel cost estimation
and toll fare that user has to pay. This application is built on Intel e-Menlow platform that is
based on Intel Atom processor. TCC is implemented by using the Googie Maps Application
Programming Interface (API), Adobe Flash Builder, Hypertext Preprocessor (PHP) and
MySQL database. In order to achieve the total up cost of a journey, the programming has to
be done part by part. The driving direction approach 1s used to obtain the mileage between
two locations. For the fuel cost estimation, the vehicle’s mileage per gallon (MPG) needs to
be known. Tt can be chosen from the car engine size (cc) options. Last but not least, the total
toll fare could be achieved by using the automatic detection of toll station approach. Findings

from these three parts will give the estimation of the total travel cost.
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CHAPTER 1

INTRODUCTION

Chapter 1 gives the introduction of the Development of Infotainment System
which will emphasize on Travel Cost Calculator (TCC). This chapter consists of the
background study on IVI, the problem statement of IVI which includes problem
identification and the significant of project, the objectives of the project, the scope of
study, the relevancy of the project and the feasibility of the project within the scope

and time frame.

1.1 Background Study

IVIis a rapidly growing and developing system that encompasses the use of
smart phones, digital radio, Internet, DVD player, MP3-based systems, GPS
navigation systems and roadside assistance services that provides not only the driver,
but the individual needs of all passengers in their vehicles. “Infotainment” is
generally referred to all digital applications including internal connectivity,
navigation and location-based services, external communications, and radio that can
be used by occupants of a vehicle. This technology acceleration, combined with the
digitization of video, voice and 'data, and the evolution of the Internet, has brought
IVI systems to a peak point. [1] - [3]

The “digital car” is becoming the natural and flawless extension of the di gital

home and office. The best feature that described TVI systems are as follow:



Navigation and location-based services:

The GPS that is based on 2D and 3D map not only display the route and directional
information, but also points of interest and other location-based information and

Services.

Wireless connectlivity:

There are several types of wireless embed on the system. Wireless personal area
networks that is based on Bluetooth or Ultra-Wideband technology, wireless local
area networks (WLAN) based on Wi-Fi (802.11) technology, and wide area networks
(WANS) including WiMAX and 3G/4G cellular services.

Rear-seat entertainment:

The entertainment includes video-based games and on-demand video applications
which are increasing the popularity of rear-seat multimedia entertainment systems,

comprising systems that satisfy individual preferences of multiple users.

Seamless interoperability:

Interoperability is the ability of a system to grant services to and accept services from
other systems. The services are then exchanged to enable them to work efficiently
together. The interoperability in IVI includes video and audio content, MP3 audio and

connections for cell phones and PDAs. [2]

1.2 Problem Statement

Inline with having the infotainment system in car, it would be great 1f the
system have an application that is able to estimate the fuel consumption cost and tol!
cost such as Travel Cost Calculator (TCC). Instead of caleulating the cost manually;
the task can be done by using this application with just a click. TCC is an application
that provides the mileage calculation between two locations, fuel consumptton cost

calculation and the toll cost determination. This will saved up a lot of time from doing



the tedious calculations. Apart from that, the application is useful for users to plan
their travel budget.

1.2.1 Problem Hdentification

Before any programming codes can be done, choosing the right hardware
platform, operating system and software used is crucial. The need of knowing the
hardware components is a must. The operating system used must also compatible
with IVI system. Besides, learing the programming language such as Application
Programming Interface (API) and Software Development Kit (SDK) are needed for
the completion of the project. After completing those requirements, the process of
programming the application can be done. The application is divided into three parts
which are mileage calculation between two locations, fuel consumption cost
calculation and toll cost determination. Therefore, a lot of research has to be done on
the mileage calculation, fuel consumption cost calculation and also toll cost

determination.

1.2.2  Significant of Project

The 1dea of the project is basically to build an application that is called TCC
for IVI system. This application is built for user’s convenience due to its fast response
and flexibility. From this application, users can easily plan the travel budget before
the journey. It is also designed for those who would like to claim the travel expenses

if they have to go outstation within Malaysia.

Fdr the mileage calculation between two locations, it is directly coded from
Google Maps services where users get to know the estimated distance between two
points that they inputted in the “To’ and ‘From’ boxes from the application. Some
considerations are taken in order to perform the fuel consumption cost calculation
such as vehicle’s engine size (cc) so that the fuel economy can be calculated. The fuel
economy 1s described using the car kilometers per liter (km/l). The fuel economy
taken is the combination of the urban routes and extra urban routes. The average fuel
economy is taken from several car manufacturers such as Perodua, Proton, Honda,

Suzuki and Toyota. Apart from that, a database is built to store the tol] fares from



various toll entries to its exit. The summation of the fuel consumption cost and toll

cost wall result in the travel cost.

1.3 Objectives

The objective of this project is to build an application that provides benefits
for users in terms of the mileage calculation between two locations, fuel consumption
cost calculation and toll cost determination. This application is also concern for those
who needs to claim their travel expenses and also for those who would like to plan
their journey. Apart from that, the objective of the project is to program an automatic

detection of the nearest toll station,

1.4 Scope of Study

The scope of study is divided into two sections which are hardware side and
the software side. For hardware side, the IVI platform and the components reside on
it must be recognized The operating system used for this application is one of the
Linux distributions. Therefore, studies on Linux shell languages must be mastered.
The software involves around programming using Google Maps API, Adobe Flash
Builder, Hypertext Preprocessor {PHP) and MySQL Database. Adobe Flash Builder

1s a development tool used to build this application.

Overall, the project scope can be divided into four stages which are platform
assembly, requirement analysis and design, coding and testing. Platform assembly
stage i1s where the hardware platform 1s setup together with the operating system.
Next stage 1s the most tmportant part where the project has to be planned and carried
out systematically. Coding is where step-by-step procedures are made to program the
TCC. Last but not least is the testing part. This is where the programming codes are

tested and improvements are made on this stage. [4]



1.5 The Relevancy of Project

The project 1s relevant to the study of Structured Programming and Pervasive
Systems as 1t focuses on programming the application using Adobe Flash Builder that
has minimum basic of C language. The project is one of the recent technologies that
are used in the digital car or namely IVI system, Even though the technology has
already existed, but the project will prolong the ability of I'VI systern.

1.6 Feasibility of the Project within the Scope and Time Frame

The project is conducted starting with the coliection of related materials based
on internet resources, internet journals and technical papers specifically on IVI,
Google Maps API1, Adobe Flash Builder and TCC itself. Research has been done
from time to time as to get a better understanding on the subject. The project is then
focus on programming the application using Adobe Flash Builder software.
Debugging is done in order to illustrate the result of the codes written. Based on the
activities stated above, 14 weeks were given in the first semester for the researches
and studies to be done as well as testing the source codes whereas another 14 weeks

are set aside for the finalization of the design.



CHAPTER 2

LITERATURE REVIEW

This chapter contains the literature review that has been done for the research.
It consists of hardware, operating system and software sections. The hardware section
explains about Intel eMenlow platform. The operating system section explains briefly
about Ubuntu operating system. The software section describes about the Google
Maps APL, Adobe Flash Builder, PHP and MySQL Database. Plus, there are also
theories on Specific Data Model of Smart Fuel Consumption Cost Estimator and

Nearest Point Calculation using Haversine Formula.

2.1 Hardware

There 1s a hardware tool used in this project which is a motherboard or

platform called eMenlow. It is produced by Intel.

2.1.1 eMenlow Platform

Intel eMenlow platform is one of the hardware platforms generaied by Intel
itself for embedded products. Intel eMenlow platform is based on the Intel Menlow
platform. The small letter ‘¢’ from eMenlow stands for embedded. This platform is
based on Intel Atom processor Z5xx series which operated at 1.6GHz speed. The
Central Processing Unit (CPU) is based on Low Power Microarchitecture on 45nm
technology. It is in an ultra small 13x14mm High Density Interconnect (HDI)
package or 22x22mm. The performance and power optimization are for small form
factor that is ultra low-power embedded platform that has Thermal Design Power
(IDP) 2 or 2.2W. Other advanced feature for Intel Atom CPU is it has Hyper-
threading technology. Hyper-threading technology allows user to run multiple
demanding applications and one time and keep the system more protected, efficient

and organisable. [4] - [9]



The system chipset is US15W System Controller Hub (SCH). It consists of
integrated Graphics Memory Controller Hub (GMCH) and 1/O Controller Hub (ICH)
on a single chip. It also has an ultra-low power integrated graphics with 2D and 3D
hardware accelerator. Integrated High Definition Video Codec is also part of US1SW
chipset. Last but not least is expansion capability with most widely adopted USB 2.0
and PCI-E standards. [9]

The compact platform provides benefits in low-power system and handheld
for mobile devices that are used in various applications such as portable Point of Sale
(POS), mobile kiosks, mobile gaming devices and digital signage. The low-power

platform has a combined thermal design power fewer than 5 Watts. [5]

Intel eMenlow platform supported a single channel 24-bit Low Voltage
Differential Signaling (LVDS) display. LVDS has a high speed and low power data
transnusston for display. Type Il Compact Flash socket and mini SD card slot are also
supported by this platform. Compact Flash is a mass storage device format used in
handy electronic devices. Type II is Smm thick and can draw up to S00mA. Apart
from that, full hardware acceleration of H.264, MPEG2, VC1 and WMV9 is
supported {6] - [7]. Other specifications will be described in the Table 1.



Table 1: Specification of Intel eMenlow Platform [7]

CPU On board Intel® Atom (eMenlow) 1.6GHz or 1.1GHz
with a 533/400MHz FSB

System Chipset Intel® US15W

BIOS AMI BIOS

System Memory I x 200-pin single channel DDR2 SO-DIMM 533MHz
up to 1GB

Ethernet 10/100Mbps Realtek RTL8102E Ethernet Chipset (PCIe
Interface)

1/0 Interface 3 x RS-232 (by pin header)
1 x RS§-232/422/485 (by pin header)
5xUSB 2.0
(4 Host USB + 1 Client USB ;by pin header)
1 x IDE (44-pin header)
1 x pin header for KB/MS

Expansion  Digital | 8-bit digital I/O, 4-bit input/ 4-bit output

/o

Super I/OQ SMSC 3114NU

Display Interface | 24-bit single channel LVDS
VGA support by LVDS to VGA Module
(LVDS-VGA-R10)

Audio HD interface (Realtek ALC883) by Audio Kit

SSD Ix CF type I/H
1x micro SD

Watchdog Timer Software programmable supports 1~255 sec. System
reset

Power Supply 5V only, AT/ATX support

Temperature Operating: 0°C ~ +60°C

Humidity Operation: 5%~95% non condensing

Dimension 3.7557(95.89mm) x 3.550” (90.17mm)




2.2  Ubuntu Operating System -

Ubuntu is a Debian-based Linux operating system. It is not only focuses on
desktops and faptops users, but also mobile and embedded devices. The Ubunty
distribution for the embedded devices is called Ubuntu Mobile. Besides, it is a cross-
platform operating system. Ubuntu can be installed on any hardware platform

including Inte! eMenlow platform.

It is an open source project. There are a lot of features that provide
encouragement to use Ubuntu as the operating system for the project. Ubuntu is a
user-friendly operating system besides it has various applications installed. Ubuntu is

a quick response operating system. It has a fast boot up time. [10]

2.3 Software

There are a few softwares used in order to build this project. The softwares
used are Google Maps API, Adobe Flash Builder, Hypertext Preprocessor (PHP) and
MySQL Database.

2.3.1 Google Maps API

Google Maps has a wide range of API that let developer embed the robust
functionality and usefulness of Google Maps into their own website and applications,
and overlay their own data on top of the Google Maps API family. The family
consists of maps JavaScript API, Maps API for Flash, Google Earth API, Web
Services and Maps Data APL. Among the families, JavaScript APl and Maps API for
Flash are very useful for this project. [11]

The Google Maps can be embedded on any web pages by using the Google
Maps JavaScript API. Version 3 of this API is particularly design to be faster and
more relevant to mobile devices such as Android-based devices and the iPhone, The
API provides a number of utilities for manipulating maps and adding content to the
map through a range of services. The JavaScript Maps APT V3 provides a free web

service. [12]



The Google Maps API for Flash lets Flex developers embed Google Maps in
Flash applications. This API provides the functionality similar to the Google Maps
JavaScript API {13]. The only difference is that developers have the option of
choosing the interface of the application; either web based or Graphical User

Interface (GUI) based.

In order to start using the Google Maps API, developer has to sign up for 2
Google Maps API key. Then only, the developer is able to use the APIs. Next the
developer has to download the Google Maps API SDK, go through the developer’s

guide and consult the API reference.

2.3.2 Adobe Flash Builder

Adobe Flash Builder (formerly Adobe Flex Builder) software 1s designed to
assist software developers develop cross-platform internet-based applications rapidly
usmg the open source Flex framework. It takes in support for intelligent coding,
debugging and visual design. It also has the feature of powerful testing tools that

speed up development and lead to higher performing applications. {14]

Adobe Flash Builder has a few excellent features. It has powerful coding tools
such as Eclipse based Integrated Development Environment (IDE) that includes
editors for MXML, the ActionScnipt language, and CSS, as well as syntax colouring,
statement completion, code-collapse, interactive step-through debugging, and
automatic generation of common code [14]. The tools are very useful for building
TCC.

Adobe Flash Builder gives support for Adobe AIR. Adobe AIR lets user
quickly develop the application for GUI using the same skills and codebase used to
build application for the web based. [14]

The codes in MXML is able to be restructured by renaming all references to a
class, method or vanable. This is due to the refactoring feature. ASDoc is used to
display the comments in MXML and ActionScript editors. Adobe Flash Builder
visually design and preview user interface layout, appearance, and behaviour using a

rich library of built in components. {14]
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It also has data-centric development. Introspect Java, PHP, Adobe
ColdFusion, REST, and SOAP services are used to display methods and properties in
the new Data/Service Explorer. This data-centric development is useful in building a
database for toll cost which is part of the project. An easy drag-and-drop approach is
used to bind methods to Ul components. [14]

2.3.3 Hypertext Preprocessor

PHP is a broadly used for general purpose scripting language that is especially
suited for Web development. PHP is a server-side language, cross-platform, HTML-
embedded scripting language. PHP’s syntax is mostly borrowed from C, Java and
Perl with a few exclusive PHP-specific features thrown in. The language target is to
let web developers write dynamically and generated pages quickly. The other benefit
15 that it makes a lot of easier to manage large web sites by placing all components of
a web page in a single html file. [14] - [15]

As stated earlier, PHP is a cross-platform language meaning that the core PHP
code can be extended to all of PHP's libraries and all code written in PHP. PHP
includes built-in support for many databases (including Access, LDAP, Oracle, and
MSSQL), networking support, zip archiving and an excellent set of built-in functions,
PHP is easy to learn as the syntax structure borrows heavily from C. PHP is also the
oldest HTML-embedded scripting language, giving it a head start off on all the
others. [14] - [15]

In order to proceed with the project, some efforts were made by studying on

the basic tutorials of PHP. Since most of the syntax and methods are borrowed from
C language, the time taken to study on PHP is lesser. The studies include:

. Introduction

2. Displaying Information and Variables
3. If, Else and Then Statements

4. Loops and Arrays

5. PHP with Forms [16]

11



2.3.4 MpySOL Database

MySQL i1s the database chosen to store the data used in this project. There are
quite a number of tables needed in the database such as to store the locations of the
toll stations and to store the toll fares at each exit. MySQL are chosen as it is fast
response, high reliability, east of use and cost savings. Besides, MySQL has been the
most popular database used around the world [17]. The PHP codes are used to store
the data in MySQL database. These two softwares have been a lot easier with the

phpMyAdmin tool.

2.4 Specific Data Model of Smart Fuel Consumption Cost Estimator

The Smart Fuel Consumption Cost Estimator (SFCCE) is automated software
that calculates the total amount of fuel cost for a car to travel based on the distance
given, driving speed, weight capacity and current market fuel price. Users will obtain
the summary of the journey by using SFCCE and it is considered as the best solution

to estimate the minimum cost towards the desired destination. [23]

In order to accomplish TCC, SFCCE is used as a reference to develop the fuel
consumption cost calculation. SFCCE calculates based on the user input data and
provide a result on fuel consumption to reach to the destination. In particular,
estimating methods represent important processes for the fuel consumption cost
calculation. SFCCE compares several results to produce the best result by using

mathematical based estimating methods. [23]

SFCCE 1s based on several factors such as vehicle’s engine (cc), transmission
type, driving style, average speed on road, passenger and luggage weight capacity, air
conditional status, vehicle service and distance covered. SFCCE calculates by
converting each of the factors into a certain value to produce an estimation of fuel
consumed. The amount of fuel consumed will be multiplied by the current fuel price

in Malaysia. Thus, the estimated amount of cost can be displayed. [23]

SFCCE module is to create an engine to provide an estimation of fuel
consumed. The methods used are one of the mathematical estimations that called
Parametric Estimating methods. Statistical analysis is done on the data to find
correlations between cost drivers and other system parameters. The analysis produces

cost equations or cost estimating, [23]

12



Figure 1 shows the result of SFCCE where the application will summarize the

result of fuel consumption cost and other related information.

Figure 1: Result and Summary from SFCCE [23)

2.5 Nearest Point Calculation using Haversine Formula

Haversine formula 1s widely used in navigation. The great-circle distances
between two points represented by the latitudes and longitudes can be calculated by
using the Haversine formula, assuming that the earth can be represented by a perfect
sphere [25]. By referring to Figure 2, let x refer to latitude and y refer to longitude.
Therefore, the great circle distance, d between P,={x,, y;) and P,=(x,, y;) is to be
calculated [27]. The latitudes and longitudes are assumed to be in radians. Also, R
indicates the Earth’s radius which is 6371km or 3959 miles and a indicates the chord

length between the two points.

Figure 2: Great circle and tunnel through distances {27]

13



The general great circle distance, d or arc length formula is shown below:
d=FRs¢ Eq. (1)
Whereby, ¢ is the great circle distance in radians,
R =6371 km=3959 miles

Haversine formula states that:

e LT Lo A
a=gin® |=—}~+cosx, ¥ cosy, * sin’ I—-«} Eq. (2)
g=2»gtan? {xﬁﬁ, yi- .::'.:‘} Eq. (3)

a 1s square of half the chord length,
atan (x,) = an ™ (£ Eq. (4)

Therefore, the great circle distance can be calculated using the above information.
The Haversine formula will more accurate for small distances compared to Cosine

formula [25].

14



CHAPTER 3

METHODOLOGY

‘This chapter describes about the methodology used in the project. Procedure
1dentification 1s done in order to achieve the aim of the project. A project work flow
dragram 1s used to describe the project activities. The tools and equipments needed

for the accomplishment of the project is then explained in this chapter.

3.1 Procedure Identification

In order to achieve the aim of the project, some research had been done by
internet resources and technical papers. For the first phase, gathering information
needs to be done on the hardware, software, operating system and TCC itself
Research on eMenlow platform is done for the hardware section. For software,
Google Maps API, Adobe Flash Builder, PHP, MySQL are taken into consideration.
The Ubuntu capabilities are studied in order to build the application on mobile-based
operating system. For the TCC application, the mileage calculation between two
locations, fuel consumption cost calculation and toll cost determination are reviewed

and implemented in order to achieve the objectives.

After all the studies have been done, the next phase will be platform assembly
whereby the hardware is setup together with the operating system. For this project,
Ubuntu is installed on the eMenlow platform. After the installation completed, Adobe

Flash Builder is installed on it as the development tool for building the application.

Then, next phase is the requirement analysis and design. The objective of this
phase is to plan and carry out the project systematically. Firstly, the project is
designed for mileage calculation between two locations. The result is then used in the
second part which is fuel consumption cost calculation. Other information needed
such as current market fuel price and fuel economy in order to come out with the

calculation. Then, the toll cost can be determined by using the user select input
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approach. An automatic detection of the nearest toll station is then design to increase
the benefits of TCC. After all of these results are obtained, the total up cost is

calculated.

Next is the coding phase where step-by-step programming can be done after
having some knowledge about the project. First step is programming the Driving
Directions. Driving Directtons will direct user to the destination using step-by-step
method. From Driving Directions, user will get to know the total distance
encountered and time taken to amrive to the destination. Then, the coding part is
continued with the fuel consumption cost calculation. For this part, few factors have
been taken info account to make the calculation accurate such as the vehicle’s engine
size and the average fuel economy. The vehicle’s engine size is used to determine the
fuel economy of the vehicle. The average fuel economy is calculated from several car
manufacturers. The fuel economy is the combination of urban routes and extra urban
routes. Next, a database consists of the toll entries, toll exits, coordinates and toll
fares are needed in order to determine the toll cost. This database which is built using
PHP and MySQL is then parsed to be in XML format. The user select input approach
is implemented by using the knowledge of creating two related combo boxes [26].

The travel cost is calculated based on the values retrieved from previous parts.

Last but not least is the testing phase. In this phase, ail coding that has been
program earlier are tested. As to improve the project, an automatic detection of the
nearest toll station is then programmed by using the advantage of the SQL SELECT
statement. The automatic detection of the nearest toll station is then tested to meet the
requirernent of the designed application. A lot of irials and errors are done in order to

come out with the best result.
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3.2 Project Activities

Figure 3 describes the flow chart of the project and the implementation
throughout the time,

Start

Selection of project topic

Preliminary research work
and literature review

Platform assembly

Data gathering and
project design

Coding and testing

Preparing the project
report and presentation-

End

Figure 3: Project Work Flow

The first step is to select the project topic, conduct the preliminary researches
and literature review. The literature review for mileage calculation between two

points, fuel consumption cost calculation and toll cost determination is completed
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within this step. Along with studying on the literature review, the eMenlow platform

is complete with the components and software needed.

The next step is data gathering and the project design. As mentioned earlier,
the project is divided into three parts which are mileage calculation between two
points, fuel consumption cost calculation and toll cost determination. Additional
feature is then added to improve the application. The automatic detection of the

nearest toll station 1s then designed.

The next step is the coding and testing. This will be described in the Results
and Discussion chapter. The following step is preparing the report that needs to be
submitted to the Final Year Project Committee. There is also an oral presentation

which will take place towards the end of the semester.

3.3 Gantt Chart

The Gantt chart is provided together with the report in the Appendix A. The
Gantt chart is a guideline for the project timeline. It can be changed from time to time

depending on certain circumstances.

3.3.1 Project Milestone

As depicted 1n the Gantt chart itself, the first two weeks of the semester is the
time to port the application on the platform. Week 3 and Week 4 is allocated for
create and populate the toll cost database. After the database is ready, the results are
parsed into XML format. The results are then combined and total up cost is
mnplemented. In the mean time, three weeks are allocated for research and
implemented the automatic detect toll station. Submission of Progress Report is done
during Week 8. Any other improvements couid be made in two weeks time before
Pre-EDX. In Week 12 is the submission of Interim Draft Report while in Week 13 is
the submission of Final Report and Technical Report. Last but not least is the oral
presentation which will be held in Week 14.
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3.4 Tools and Equipments Required

Hardware and software tools are needed for the accomplishment of the
project. As for hardware tools, an eMenlow platform is used together with the PCI
Express network card. This network card is needed for the internet connection as the
application requires the connectivity to the internet.

There are needs for software such as Google Maps API and Adobe Flash
Builder. These are the main software used to program the application. Ubuntu 10.10
15 used as the operating system. Apart from that, phpMyAdmin tool is needed to build
the database for toll cost determination. This tool consists of PHP and MySQL

database.
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CHAPTER 4

RESULTS AND DISCUSSION

This chapter consists of the results and the discussion of the project. There are
two main sections which are Data Gathering and Analysis and also Modelling. The
Data Gathering and Analysis consists of map display and driving directions, fuel
consumption cost calculation, toll cost calculation, and automatic detection of nearest
toll station. The Data Gathering and Analysis section explains how the data are
retrieved in order to obtain the results. The Modelling section explains the design of

each parts of the application.

4.1 Data Gathering and Analysis

This section explains how the data are retrieved in order to obiain the results.

The data is needed in order to design the application.

4.1.1 Map Display and Driving Directions

In order to accomplish this project, the application is built using Google Maps
API on Adobe Flash Builder as the interface. The knowledge of this two
programming languages are needed in order to achieve the first objective of this
project which is to calculate the mileage between two locations. The programming
knowledge is used to display the map in the application. Then, the driving directions

method is used in order to calculate the mileage between two locations.

20



4.1.2  Fuel Consumption Cost Calculation

For fuel consumption cost calculation, users have the options to get the fuel
economy or the kilometers per liter (ki) value by selecting the vehicle’s engine
size. Some of the vehicle manufacturers are taken into account such as Perodua,
Proton, Kia, Honda, Suzuki and Toyota. From that, certain models from the vehicle
manufacturers have been listed down and the fuel economy is categorized according
to the vehicle’s engine size. Then, the average of the fuel economy is taken as the

km/l reading. The fuel economy and the vehicle’s engine size are tabulated as below:

Table 2: Fuel Economy Based on Vehicle's Engine Size

Vehicle’s Engine Size (ce) Fuel Economy (km/1)
1000¢c and less 22.53
1100¢cc — 1500¢cc 20.70
1600cc — 1900cc 18.20
occadmere T T 4% -

When the fuel economy is known, the cost per kilometer (cpkm) can be

calculated using Equation 5

Fuel Frics (KM

cprin (RM fkw) = Eq. (5)

Frual Eoongmoy (s

When the cost per kilometer is known, the estimated fuel consumption can be

calculated using Equation 6:

Fuel Cost (RM) = Teotal Distance (kom) X epkm (RM k) Eq. (6)

4.1.3 Toll Cost Calculation

In order to accomplish the Toll Cost Calculation, exira tools are needed.
PhpMyAdmin and MySQL are needed to build the database for the toll stations. The
scope for the toll stations has been narrowed down to North-South Expressway and
the toll rate is also focused on Class 1 vehicle which is vehicles with two axles with

three or four wheels excluding taxis [20].
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4.1.3.1 Database Development

To start off, the coordinates for each toll station along the North-South
Expressway are determined by using [21]. Next, using [22] and the toll station
locations, the database is bullt up. The database name Is given as North-South
Expressway. Three tables are built separately. The first table consists of the toll
entries with their latitudes and longitudes. The same goes for the second table which
contains the information for the tol] exits. Last but not least is the tol] fares table
whereby it is the combination of the first and second tables. The information contains
are the toll entries, toll exits and the toll fares to each exits respecttvely. The structure

of the database is shown in Figure 4.
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Figure 4: Structure of Database

The tables are then filled with data contains the information needed. The data
that is taken from Plus Expressway Toll fare is first saved from excel spreadsheet into
.c8v {comma-separated values) format. This can be done using Microsoft Excel. The
.csv file is then checked for validity through a text editor. The file ig edited to make
sure there is no whitespace left or extra commas. Then only the data can be imported.

Figure 5 shows how the data is imported.
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Figure 5: Import Data from .csv File

Then, if there is no error, the database can already be generated. The database
is displayed in a webpage where the server is localhost. Figure 6 shows how the

database looks like in a webpage,

Figure 6: Snapshot of North-South Expressway Database

4.1.3.2  Result of Database

The full result consists of 65 toll stations along the expressway. Since the
table for toll entries and toll exits are identical, Table 3 depicts the results of the table

whereas Table 4 shows the partial results of toll fares, from Juru to all of its exits.
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Table 3: Entry and Exit Data for North-South Expressway
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Table 4: Toll Fares Data for North-South Expressway
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4.1.3.3 XML Parsing

The results from the toll fares table are then parsed to XML format. First, the
parseToXML function is used to encode a few special entities to be XML friendly.
For example, the character < is replaced by &/, and the character > is replaced by

dgt;. Other entities can be found in the Figure 7.

function parseToXML($htmiStr)

{

$xm [Str=str_replace(’<' &lt;",$him1Str),
$xmiSir=str replace(™",'&gt; $xm1Str);
$xmIStr=str_roplace(",&quot;, $xmIStr);
$xm1Str=sir replace(™™,'&#39;" $xmiStr);
$xmiSte=str_replave("&”, & amp;', $xelSi);,
return $xmStr;

:

Figure 7: parseToXML Function

Next 1s to connect the database to MySQL server using mysgl connect. As
depicted below, localhost is the name of the server, and then followed by the
username and password for phpMyAdmin tools. The database that will be used is
then chosen using mysql_select db function. Execute all the rows in the ol fares

table using SELECT * function. The codes can be found in Figure 8.

/1 Opens a connection to a MySQL server
$connection=mysql_oconnect (‘localhost', root!, 'mysql’),
if’ (!$connection) {

die(Not connected ; ', mysal error()),

}

/ Set the active MySQL database
$db_seleoted = mysql_select_db{’north_sonth_expressway', $oonnection);
if (1$db_setected) {

die (‘CanVtuse db : ' . mysql_error());

}

{i$result = mysql_query("set names ‘utf8");

/{ Select all the rows in the toll fares table
Squery = "SELECT * FROM toll_fares WHERE 1"
Sresult = mysql_guerv(Squery);
if (t8result) §
die(’Invalid query: ' . mysql_arror());
¥

header("Content-type; text/xml");

Figure 8: Connecting a Database
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The echo function is used in order to parse the data to XML format The
parent plazas node is echoed out. The XML node for each row in the table needed to
be echoed out by sending the entry, exit and fare through parseToXML function. The

script is then finished by closing the plazas tag. Figure 9 shows the echo function.

# Start XML file, ocho parent node
echo "<plazas>",

/1 Yeratc through the rows, printing XML nedes for each
while ($row = @mysql_fetch_assoc($resulty){

/i ADD TO XML DOCUMENT NODE

echo '<eniry ',

ccho ‘namie="". parseToXML($row['entry']) . ™",

echo 'exit="", pamseToXML{$row['exit']). ",

echo 'fare="" . parseToXML ($row[toll fare'y. ™"

echo />

¥

# End XML file
echo '</plazas>';

Figure 9: Echo Function
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The full code 15 attached in Appendix B. The resulting XML output for Juru
toll entry is as Figure 10.

<Ixml version="1.0" encoding="UTF-8"?>
<plazas>

<gntry name="JRU" exit="BTS" fare="1.10" />
<entry name="JRU" exit="IJWI" fare="2.80" />
<gntry name="JRU" exit="BRR" fare="4.40" />
<eniry name="JRU" exit="BKM" fare="6.90" />
<enlry name="JRII" exit=""TPU" fare="8.50" />
“enlry name="JRU" exit=="CKJ" fare="10.50" />
<enlry name="JRU" exii="KKS" fare="13.50" />
<entry name="JRU" exit="FPU" fare="16.80" />
<eniry name="JRU" exit="5PP" fare="18.60" />
=gntry name="JRU" exit="GPG" fare="19.90" />
<entry name="JRU" exit=""{PH" fare="24.00" />
<entry name="JRU" exit="BDR" fare="25.80" />
<entry name="JRU" exit="SKI" fare="27,70" />
<eniry name="JRU" exii="PSR" fare="30.30" />
<entry name="JRU" exit="BRG" fare="32.30" />
<entry name="JRU" gxit="TGM" fare="34.30" />
<entry name="JRU" cxit="LBE" fare="35.50" />
<entry name="JRU" exit="BTR" fare="36.70" />
<entry name="JRUY exit="BER" fare="37.00" />
<eniry name="JRU}" exit="RAW" fare="40.00" />
<gntry name="JRU" exit="RWS" farc="40.60" />
<entry name="JRU" cxit="HSB" fare="41.40" />
<entry name="JRU" exit="SGR" fare="41,70" />
<ealry name="JRL" exit="JLD" fare="43.30" />
<eniry name="JRU" exit="KDR" fare="42.50" />
<entry name="JRU" exit="DMR" fare="43.00" />
<entry name="JRU" exit="SBG" fare="43.30" />
<entry name="JRU" exit="STA" farc="45.16" />
<entry name="JRU" exit="BKR" fare="43.30" />
<entry name="JR1" oxit="SHA" fare="43,90" />
<entry name="JRU" exit="SEA" farc="44.80" />
<entry name="JRU" exit="USJ" fare="45.30" />
<entry name="JRU" exit="PHT" fare="45 90" />
<entry name="JRU" exit="BSP" fare="46.30" />
<entry name="JRU" exit="PTJ* fare="48.20% />

§ <entry pame="JRLI" exit="KTLA" fare="49.70" />
<entry name="JRU" exit="8BI" farc="54.70" />
<entry name="JRU" exit="UPM" fare="53.30" /-
<entry name="JRU" exit="KJG" fare="53.00" />
<entry name="JRUI" exit="BGS" fare="52.20" />
<entry name="JRU" exit="PPM" fare="5].,20" />
<entry name="JRU" exit="NLI" farc="51.20" />
<entry name="JREI" exit="SBN" fare="53.60" />
<entry name="JRU" exit="PDS" fare="54.20" />
<gntry name="JRU" exit="SWG" farc="54.70" />
<entry name="JRU" exit="PLI" fare="56.90" />
<entry name="JRU" exit="SAT" fare="60.00" />
<entry name="JRU" ¢xit="AKH" fare="62.90" />
<entry name="JRU" exit="JSN" fare="65.10" />
<entry name="JRU" exit="TGK" fare="66.50" />
<entry name="JRU" exit="PGH" fare="70.30" />
<enlry name="JRU" exit="YPU" fare="76.10" />
<entry name="JRU" cxit="AHT" fare="78.80" />~
<enlry name="JRU" exit="MAC" farc="79,80" /=
<eniry name="JRU" exit="SPR" fare="81.70" />
<endry name="JRU" exit="SDK" fare="84.20" />~
<entry name="JRU" exit="KLI" fare="86.10" />
“entry name="JRU" exit="8NU" fare="87.30" />
<entry name="JRU" exit="SK D" fare="87.70" />
</plazas>

Figure 10: XML Qutput for Juru
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The code needs to be edited using the XML Editor to make it more

meaningful. The result for Juru entry and all of its exits is displayed in Appendix C.

4.1.4 Automatic Detection of the Nearest Toll Station

The application would be better if it could detect the nearest toll enfry
automatically from the start point and nearest toll exit from the end point. This can be
implemented by using SQL statement based on the Haversine formula that is shown
in Equation (1) to (3). Since the entry and exits tables are identical, either one can be
used to find the nearest toll station within a certain radius and distance restriction.

The SQL SELECT statement will find the closest toll station that is within the
radius of 25 to the 5, 101 coordinate. This reference coordinate is based on trial and
error method whereby it will provide the distance. The distance is calculated based on
the latitude and longitude of the rows in the table and the targeted point. The distance
value with less than 25 will be chosen and the toll station is limited to one as we were

finding the nearest toll station. The SQL statement is shown in Figure 11[28].

SELECT id, { 3939 * acos( cos( radians(3) ) * cos( radians( lat ) } * vos( radians( lng ) - radians(101) ) + sin( radiens(5) ) * sin{
radians( lat } ¥) ) AS distanoe FROM entry HAVING distance < 25 ORDER BY distance LIMIT 0 , 1

Figure 11: SQL Statement

Next is to generate the XML file by using the PHP DOM’s function. It is
basically the other method used to generate XML apart of echo function. The only
difference is that the parameters latitude and longitude are needed from the URL

This can be shown as below:

{f Get parameters from URL
Jcenter_lat =3$ GET["lat"];
$center_Ing =$_GET["Ing"];
$radius = $_GET["radins"j;

Figure 12: PHP DOM’s Function
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The SELECT statement is executed by distance query. The
mysql_real escape_siring is used to avoid SQL injection since the PHP script sent

user input in SQL statement. The code that has been explained is shown in Figure 13.

/! Search the rows in the markers table

$query = sprintf("SELECT rame, lat, Ing, ( 3959% acos( cos( radians("%s") ) * cos( radians( lat ) ) * cos( radians( Ing ) -
radians(*%s") ) + sin{ radians{"%s") ) # sin( radians( 1at } ) ) ) AS distance FROM entry HAVING distance < "%s' ORDER BY
distanee LIMIT 0, 1™,

mysql_teal_escape_string(Scenter [at),

mys(]Lwal_escapekstring($centcr‘h1g),

mysql_real_escape string($center_lat),

mysql_real_escape string(Sradius)):
$result = mysql_query{$Squery),

i (1 $result) §
die("Invalid query: " . mysql_error());
3

Figure 13: Avoiding SQL injection

The full PHP script is attached in Appendix D. The resulting XML file can be
checked using the server URL together with the parameter needed. It can be written
as http://localhost/phpsglsearch_genxml.php?lat=5&Ing=101&radius=25. The XML

output will give the nearest toll station to the point of 5,101 with radius of 25.
Therefore, the XML output is displayed in Figure 14.

<Pxm] version="1,0"7>
<markers><ntarker name="Kuala Kangsar" lat="d.765308" Ing="100.900902"
distance="17.3389502445761 8" ></markers>

Figure 14: XML Qutput

4.2 Modeling

This section explains how the application is design part by part by using the
data from the previous section. This section consists of map display, driving
directions, toll cost calculation, fuel consumption cost calculation, automatic

detection of the nearest toll station and travel cost calculation,

4.2.1 Map Display

One of the purposes of this application is for user to estimate the mijeage of
the journey. A map is added for the ease of the user to look at the routes taken to

reach destination. Besides, the map will help user to visualize the routes beter.
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A program is build to display the Malaysia map based on the programming
knowledge retrieved after learning on Google Maps API and Adobe Flash Builder.
The source codes written are attached in Appendix E. Figure 15 displays the result
after debugging the codes.

Figure 15: Map Display

4.2.1.1 Program Elaboration

There are two ways of displaying the map which are web application or
desktop application. For this project, the map is displayed in a desktop application
and it is declared as < mx: WindowedApplication .

The map is initialized before going into next step of programming. The codes
in Figure 16 show how the map is initialized.

<maps:Map xmlns:maps= "com.google.maps.*" id="map"
mapevent_mapready—="onMapReady(event)"
width="100%" height="100%" url="hitp://localhost"
sensor= "true" )
lwr"ABQlAAAAnkGGZPBUdeHyikOnMWRTZyXp,ZAYs:quJCFXhl-l]Elewb:’!‘SKoJSﬂﬁYBnquZUvAlm14-

168"/~
Figure 16: Map Initialization

A Map object is declared as a child of the <mux: WindowedApplication>. A
maps namespace is defined to the reference code from com.google. maps.* Other
parameters that must be defined are id, mapevent mapready handler, an API key
together with its URL and sensor. The <maps:Map> declaration also
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specifies width and height parameters to define how the Map will appear within the
application. [29]

The Google Maps API for Flash consists of the Action Script codes. The
<mx:Script>  object holds the reference to Action Script code.
The <! [cpaTa and ] ]> delimiters are needed to inform the MXML parser to
abandon the Action Script code because MXML is a type of XML. This is shown in
the codes in Figure 17 [29].

<mx:Script-
<I[CDATA]

/ ActionSeript Code

I

</mx:Script=

Figure 17: Action Script Codes

The Google Maps API libraries are imported with the import declarations. The
libraries for the map, latitude and longitude, map event and map type are needed in
order to build the basic map. The control function libraries such as zoom control,
position control and map type control are added for user to control the map. The

libraries used are Figure 18.

//basic map

import com.google.maps.LatLng:

import com.google. maps Map:

import com.google. maps.MapEvent;

import com.google. maps.MapType;

//add control

import com.google.maps.controls. ZoomControl;
import com.google.maps.controls. MapTypeControl;
import com.google. maps.controls. PositionControl;

Figure 18: Import Libraries Declarations

Action Script is an event-driven programming language. In the declaration
part, the Map declares an event listener to the Map object for the
MapEvent MAP READY event through the use of the special parameter called
mapevent mapready. The event handler acts like a node for the initialization of the
Google Maps API for Flash application. The event handler is defined as a private
function. When the map receives the event, it will call the onMapReady function. [29]

The onMapReady() function will pass the event parameter and call the
setCenter() using the parameters that define the center of the map, the default zoom

level and default map type. The addControl() are then called. The zoom control is
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added so that user can zoom in and out the map. Position control is added for the user

to pan the map. User also can choose the map type that they prefer. The map types
vary from the normal Map, Hybrid, Satellite and Terrain [4]. The codes are shown in

Figure 19.

private function onMapReady(event:Event):void {

this.map.selCenter(new LatLng(4.532618,101.777344), 7, MapType. NORMAL MAP TYPE);
//setting contol functions

this.map.addControl(new ZoomControl());

this.map.addControl(new PositionControl());

this.map.addControl(new MapTypeControl());

}

Figure 19: Main Function of Map Display

4.2.2 Driving Directions

In order for user to calculate the travel cost, the start location and the
destination should be known. The Flex User Interface (UI) components used in
programnung the Dnving Directions are HBox, Label. Textlnput and Button. The
honizontal boxes, HBox are added as a form for user to fill in the location and
destination. Next will be two buttons for Get Directions and Get Next Step. The first
button will show the directions to the destination. By clicking the Get Next Step
button, user will get step-by-step directions each time the button is clicked. Apart
from knowing that, there will be information about the time taken when user reach
the destination. The service also provides the distance of the journey. The distance
travelled is going to be used in calculating the fuel consumption cost of the journey.
The source codes of the driving directions are attached in Appendix F. Figure 20

shows the result after debugging the codes.
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Figure 20: Driving Directions

4.2.2.1 Program Elaboration

A panel is added as a container for the Driving Directions information. In
creating the UI, labels and text inputs for the users to enter 70 and From addresses are
added. HBox components are added to make sure the labels and the text inputs are
aligned. The id attributes are defined at the text inputs so that it can be referred
systematically in the program codes. The codes in creating the Ul are shown in Figure
21

=mx:Panel title="Travel Cost Calculator” width="100%" height="170" bottom="0">
<mx:HBox>
<mx:Label text="From: " width="70"/>
<mx:TextInput id="from" text="" width="100%"/>
</mx:HBox>
<mx:HBox>
<mx:Label text="To: " width="70"/>
<mx:Textlnput id="to" text=" " width="100%"/>
</mx:HBox>

Figure 21: Creating Ul
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Button components named as Get Directions and Get Next Step are added.
The Get Directions button’s click event is connected to the processDirections
function while the Get Next Step button’s click event is sent to the

processTurnByTurn function as shown in Figure 22.

<mx:Button id="getDirections" label="Get Directions" click="processDirections(event),"/>
<mx:Button id="getTumByTumDirections" label="Get Next Step" click="processTumByTurn()."
enabled="false"/>
<mx:Text 1d="step" htm]Text="" width="100%"/>
</mx:Panel>

Figure 22: Creating Buttons

Before the processDirections() function is called, the direction requests need
to be initialized in onMapReady() function. Driving directions are requested using
Directions.load() method. This method takes a query string or in other words the
address. The Directions object needs to be requested from the Google’s server.
Therefore, the Directions object defines two DirectionEvent events which are
DIRECTION SUCCESS and DIRECTION FAILURE as shown in Figure 23 [30].

dir = mew Directions();
dir.addEventListener(DirectionsEvent. DIRECTIONS SUCCESS, onDirl.oad);
dir.addEventListener(DirectionsEvent. DIRECTIONS FAILURE, onDirFail);

Figure 23: Direction Event

The processDirections() function is called when Get Directions button is
clicked. The driving directions requested is perform using the Directions.load()
method whereby the directions are based on the requested 70 and From inputs which

is written as Figure 24.

dir.foad("from: " + from.text + * fo: * + {o.text);

Figure 24: Load Directions Method

If the direction is successful, the onDirload() will be called. In this function,
polylines and markers are to be created [30]. A polyline is added to the map to
represent the entire directions. While there is start and end markers which are
indicated in blue color. The clearOverlays() is called on the map to remove the
previous query and addOverlay(dir.createPolyline()) is called to create the polyline
from the directions object. The map is then set to automatically zoom to fit the route
created by the polyline. This can be accomplished by finding the bounds of the
polyline, and then set the center of the map to the center of the polyline bounds. The
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map.getBoundsZoomLevel is used to find the optimal zoom level that fits the whole

polyline. The explanations are depicted in the code in Figure 25.

var startMarker:Marker,
var endMarker:Marker,

map.cléarOverlays(y,

map.addOverlay(dir. crealcPolyline());
map.setZoom{map. getBoundsZ oomL.evel(dir.bounds)),
map.setCenter(dir.bounds.geiCenter(})),

startMarker = new Marker(dir. getRoute(0).startGeovode. point, new MarkerOptions{{fillStyle: {color:Color.B TEYDY,
endMarker = new Marker(dir. getRoute(0).endGeocode. point, mew MarkerOptions({ filiStyle: {color:Color. BEUE
map.addOverlay(stariMarker),
map.addOverlay(endMarker);

Figure 25: Successful Directions

Each route or direction from one place to another consists of one or more Step
objects which contain the tum-by-turn directions. The routes can be achieved by
Directions.getRoute(i: Number) method. Route object store the number of steps of that
Toute, starting and ending geocode of that route, distance and time taken to arrive at
the destination. Meanwhile, steps within a route can be retrieved using the
Route. getSiep(i: Number) method. Each Step object contains the description for the

query and the distance computed. The codes are as in Figure 26 [30].

if (amCounter <= dir. getRoute(0).num Steps) {

stepText = dir.getRoute(0).getStep(turnCounter-1).descriptionHim ;

stepMarker = new Marker(dir. geiRoute(0). getStep{turnCounter-1).1at Lng, new MarkerOptions({label: turnCounter.toString()}));
map.addOverlay{stepMarker);

step.htmIText = "Step " + tumCounter + ™z " + stepText;

H

else {
getTumByTurnDirections.enabled = false;
slep.himIText = "Arrive at " + totext + " : " +dir.getRoute(0).summaryHiml;
H

Figure 26: Step-by-step Directions
If Google server is not able to find the driving directions, the onDirFail() function is

called. Tt will show the service status alert. Table 5 shows the service status codes

after response.
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Table 5: Serv

Name

- GEO_ABORTED_REQUEST

© GEO_BAD KEY

' GEO_BAD_REQUEST
' GEO_BAD STATUS _START

' GEO_MISSING ADDRESS

. GEO_MISSING_QUERY
 GEO_REQUEST DENIED
* GEO_SERVER_ERROR

- GEO_SUCCESS

. GEO_TOO_MANY_QUERIES

- GEO_UNAVAILABLE_ADDRESS

. GEO_UNKNOWN_ADDRESS

~ GEO_UNKNOWN_DIRECTIONS

. GEO_UNKNOWN _ERROR

- 610

400

- 600

603

Value

;10101
- request was aborted due to a newer
- Tequest. "

601

- 601

- 650

- 500

- 200

© 620

- 602
C 604

651
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ice Status Codes of Google Maps [4]

Description

Status code indicating that the -

Status code indicating a missing or
- invald APl key. :
. Status code indicating that the -
- request could not be processed -
- propérly by the servers. '

. The lower numerical limit of bad .
. status codes. :

- Status code indicating that the -
- address parameter is missing.

. Status code indicating that the query
. parameter is missing. This is a |
. generalization of

© GEO_MISSING ADDRESS

the
code
introduced in the géocoder.

~ Status code indicating that the |
- request was denied.

. Status code indicating problem with
- the geocode server. For cxample, °
- this value may be returned if the
© geoserver 15 down. :
: Status code indicating a successful |
. geocoding query. .
Status indicating that we received
: too many requests in the 24h period. :
Status indicating that for legal or

_ other reasons we may not return a
. reply to this particular query.

- Status code indicating an unknown -
. or incorrect address.
© Status code indicating that no
- directions could be computed. :
- Status code indicating an unknown -
. error, '



By using the driving directions method, the distance taken to reach the
destination can be estimated together with the duration. This information is then used

to caiculate the fuel consumption cost.

4.2.3  Toll Cost Calculation

The custom toll cost calculator is designed using two related combo boxes
which user will have to select the entry and exit. The related combo box is needed as
in this case, the toll exit options are based on the selection of the toll entry. As a

result, the toll cost of the journey will be displayed.

4.2.3.1 Program Elaboration

The resulting XML file for the toll cost is used as the data source namely
fest.xmi. The creationComplete event is used to trigger a service call. In this chunk of
code, the event calted the rate which is the XML file. The XML contents need to be
bind using the XMLList function. Then, for the toll entry combo box, the data is
taken from the result of the bind XML file which is indicated by plazaList. The
labelField is allocated in array method which is @rame. The data for toll exits is
taken from entryCB.selectedltem.exit where entryCB is the identification for the tol]
entry combo box. Consequently, the toll cost is displayed from this piece of code,
exitCB.selectedltem. fare. The relationship between the toll entry, toll exit and the toll

cost has been explamed. The codes are shown in Figure 27.

<?xml version="1.0" encoding="utf-8"7?>
<mx;Windowed Application name="EstimateForm_test"
zmins :mx="http:/www.adobe.com/2006/mxm}"
layout="vertica!"
ereationComplete="rate.send()"
verticalAlign="middle"
backgroundColor="white">
“mx:HT1PService id="rate" resultFormat="e4x" url="test.xm1" result="handicRcsult{event)"/>
“mx:Script>
<N CDATA]
import mx.pe.events ResultEvent;

{Bindable|
private var plazalList: XMLList;

private function handleResult(event:ResultEvent):void{
plazalist = event.result.entry as XMLList
}

>
</mx:Seript>
“mx:Form>
“mx:Formltem iabel="Entry:">
<mx:ComboeBox id="entryCB" dataProvider="{plazaList}" labelField="@name" />
</mx:FormItem:>
. SmxFormltem label="Exit:">
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<mx:ComboBox id="exitCB" dataProvider="{entryCB sclectedltem exit}"
labzlField="[@name" />
</mx:Formliem>
<mx:FormItem label="Cagst:™>
<mx:Label text="RM {exitCB sclectedbtem fare}"/>
</mx:FormItem>
</mx:Form>
< Windowed Application=-

Figure 27: Related Combo Boxes

The resulting from the above program is shown in Figure 28,

) I T A

Entrs: [dum .|~
Bt | gmpengPulai i~ )

Cost: R 1850

Figure 28: Toll Cost Calculator

4.2.4  Fuel Consumption Cost Calculation

There are a few measurementis need to be known in order to perform the Fuel
Consumption Cost Calculation such as the current price of fuel, vehicle miles per

gallon (MPG), user location and destination [24].

Therefore, the driving direction codes is modified by adding HBox
components that could display the total distance travelled in kilometers and fuel price
in Ringgit Malaysia (RM). The total distance will be calculated automatically after
users hit the Get Directions button. For the fuel price, user has to mput in the fuel

price or else it will follow the current price which is RM1.90 by default,

For the vehicle’s engine size, it has been narrowed down to four categories
which are 1000cc .and less, 1100ce to 1500cc, 1600cc to 1900cc and 2000cc and
more. A combo box is added for user to select the vehicle’s engine size. A button
named ‘Calculate!” is added on the application. This button will perform the
calculation and the estimated fuel consumption cost will be displayed in the Fuel Cost

section.
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Figure 29 and 30 illustrates the fuel consumption cost calculator and the
source code is attached in Appendix G. The first red box indicates the information
used to calculate the fuel consumption cost while the second red box is the result of

the fuel consumption cost.

Figure 29: Fuel Consumption Cost Calculator with Map



Toll Cost Calculator
Drving Direction

From Dayan lepas. penang

To manjung, perak
GetDicoctions |
Geihier Swp.
Step 1 Head southwest toward Lebuhraya Kampung Jawa
Radius
100 ¥

Nearest Toll Entry

MNearest Toll Ext

Other Infarmations

IFueI Frice (RM 190

Engine Size | 2000ccand more |~

Travel Calculator

Entr, _Juru VRt
Exit _Simpang Pulai 1 >
Summarnry

Total Distance 187 km

Toll Cost(RM) 18 60

Fuel Cost (RIA) 23.85

| Calculate! |

Figure 30: Fuel Consumption Cost Calculator

4.2.5 Travel Cost Calculation

The travel cost can be calculated by using the information gained from driving
directions, fuel consumption cost and toll cost. The total travel cost is the sum of the
fuel consumption cost and the toll cost of the journey. The travel cost is displayed
using the alert function from the Adobe Flash Builder. It can be written as in Figure
31,

total=fuel _cost+parscFloat(exitCB.selectedltem.fare);
Alert.show(" Total Cost:RM" -+ total.toFixed(2));

Figure 31: Travel Cost Calculation
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When the Calculate! button is clicked, the calculation is performed and the

result is displayed as Figure 32.

Figure 7: Travel Cost

4.2.6  Automatic Detection of the Nearest Toll Station

In order to search for the nearest toll station, the driving directions part is
extended. Since the PHP scripts took the latitude and longitude parameters in order to
perform search, the ClientGeocoder function will pass the address from the From
textbox to the GeocodingEvent function. Once the GeocodingEvent is successful, it

will send the location to the searchNeartintry function as shown in Figure 33 [28].

private function searchEntry(event:Event):void {
var geocoder:ClientGeocoder = new C lientGeocoder();
geocoder.addEventListener(
GeocodingEvent. GEOCODING SUCCESS,
function(event:GeocodingEvent):void {
var placemarks: Array =
evenl.response.placemarks;
if (placemarks. length > 0) {
sethnu'y:\'cm(placcmarks[ﬁ].poinl);
}
1
geocoder.addEventListener(
GeocodingEvent. GEOCODING FAILURE,
I‘unctInn(cvcnl:(‘reocodingEvem):voId {
Alert.show( "Geocoding failed");
D
geocoder. geocode(from.text);

}

Figure 33: SearchEntry Function

The searchNearEntry function will pass the latitude and longitude values to
the PHP scripts. The U/RLLoader function is used to load the XML output. The code
for searchNearEntry function is shown in Figure 34 [28]:

public function searchEntryNear(center:LatLn £):void {
var searchUrl:String =
'hﬁp:!llncalhostlphpsqhmrth_genm:l.php?lat=' + center.lat() + "&Ing="+ center.Ing() + '&radius=" + radius. text;
var xm1String:URLRequest = new URLRequest(searchUrl);
var xmlLoader:URLLoader = new URLLoader(xm]String);
mlLoadet.add.EventLislcncr("mmplete", parsel.ocations Xml);
}

Figure 34: SearchNearEntry Function
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The same coding goes for the toll exit. The result for the automatic detection
of the nearest toll station is shown in Figure 35, 36 and 37 whereas the full coding is
displayed in Appendix H.

Figure 85: Travel Cost Calculator with Auto-Detect Function
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mysaql A r ;R | g 3
Tall Cost Calculator

Driving Direstiam
From Seberang Paera:. Penang
Fe tpoh. Parak

Cot Dircctions

2% -
Naarest Toll Entey
Noasrewt Toell Exit

Other Informaticns

Fual Prica =G 1.90

Engine Size: Please sealect. -

Travel Calculator

Entry, Please select -

E>cik: Pleasos select -
.r

Tt ta

Calculater

M

Figure 36: Zoom-in Travel Cost Calculator

S 21

e

[+
g

oy RS

Figure 37: Automatic Detection of the Nearest Toll Station
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The requirement analysis and design has been developed to iltustrate the TCC
application. The project has been divided into three parts which are mileage
calculation between two locations, fuel consumption cost calculation and toll cost
determmation. The project is completed with the use of software such as Google
Maps API, Adobe Flash Builder, PHP and MySQL database. The application is also
improved by adding automatic detection of the nearest toll station feature. TCC
provides benefits for those who would like to plan their journey. Apart from that, the

application is also benefits in terms of fast response and user friendly.

5.2 Recommendations

Some improvements are needed to be done in order to improve the accuracy
for the fuel consumption cost calculation. Rather than using the combined fuel
economy, the calculation will be more accurate if the fuel economy for urban routes
and extra urban routes are taken into consideration. Besides, user average driving
speed will also affect the fuel consumption cost. Thus, the driving speed should be
considered. Therefore, these recommendations are hoped to be done in order for the

calculation to be more accurate.

45



[1]

[3]

[4]

(5]

REFERENCES

Genivi, “About GENIVI”, Genivi. [Online]. Available: http://www.genivi.org.
[Accessed: 14 August 2010]

“Ingital Lifestyle Takes to the Road”, Whitepaper, [Online]. Available:
http://download.intel.com/design/embedded/infotainment/docs/313 714 pdf
[Accessed: 14 August 2010]

Palmer, S.; “The Value of an Open Infotainment Platform”, Autotech Daily,
September 10, 2008, [Online]. Available:
hitp://download.intel.com/design/embedded/infotainment/docs/
Intel_Viewpoint-clean.pdf [Accessed: 14 August 2010}

Ahmad Moghni HN; Industrial Internship Final Report. Perak MY:

Universiti Teknologi Petronas, 2010.

Global Resources, “Industrial-level Motherboard uses Intel Atom eMenlow
Platform™, Global Sources, October 10, 2008. [Online]. Available:

http://www.globalresources.com/gsol/I/Industrial-
computer/a/9000000100993 htm. [Accessed: 14 August 2010]

Applied Data Systems, “Cataiyst Based on Intel eMenlow platform, the
Catalyst module beefs up performance while maintaining low power”,
Applied Data Systems, [Online]. Avalable:
http:/fwww.applieddata.net/developers/SBC/Catalyst.asp.

[Accessed: 14 August 2010]

“Embedded Solutions with Intel Atom Processors”, [Online]. Available:;

http://www.contradata it/cataloghi/TEI_Atom_solutions.pdf.
[Accessed: 14 August 2010]

46



[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Intel, “Intel Hyper-Threading technology”, Intel, [Online]. Available:
http://www.intel. com/technology/platform-technology/hyper-
threading/index htm. [Accessed: 14 August 2010]

“Advantech technology for Medical Devices”, [Online]. Available:
http://www.tecnoimprese. it/ [Accessed: 14 August 2010]

“Why Use Ubuntu?”, Ubuntu.com, [Online]. Awvailable;
http://www.ubuntu. com/ubuntu/why-use-ubuntu.

[Accessed: 28 April 2010]

Google Code, “Google Maps API Family”, Google Code, [Online]. Available:
http://code.google.com/apis/maps/. [Accessed: 16 August 2010]

Google Code, “Google Maps Javascript API V37, Google Code, [Online].
Available: http://code.google.com/ apis/maps/documentation/javascript/.
[Accessed: 16 August 2010]

Google Code, “Google Maps API for Flash”, Google Code, [Online].
Available: http://code.google.com/apis/maps/documentation/flash, [Accessed:
16 August 2010]

Adobe Flash Builder, “Develop Cross-platform Rich Internet Applications”,
Adobe, [Online}. Available:
http://www.adobe.com/africa/products/flashbuilder/

[Accessed: 16 August 2010]

PHP, “What is PHP?”, PHP, [Online]. Available: http://www.php.net/
[Accessed: 21 September2010]

Davis, P.; “A Brief Introduction to PHP: Hypertext Preprocessor”, [Online].

Available: http://www.webguys.com/pdavis/Programs/W hat_Is PHP
[Accessed: 21 September 2010]

47



[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Webmaster Help, “PHP Tutorials”, Freewebmasterhelp.com, [Online].
Available: http://www.freewebmasterhelp.com/tutorials/php. [Accessed: 19
September 2010]

Oracle, “MySQL”, Oracle, [Online]. Available;
hitp://www.sun.com/software/products/mysq}/.
[Accessed: 22 September 2010]

Google Code, “Using PHP/MySQL with Google Maps”, Google Code,
[Online]. Available:
http://code.google.com/apis/maps/articles/phpsqlajax html.

[Accessed: 19 September 2010]

PLUS, “Toll System”, Plus.com, [Online). Available;
http://'www.plus.com.my/ [Accesed : 19 September 201 0]

Google Maps, “Google Maps Malaysia”, Google, [Online]. Available:
http://maps. google.com.my/maps?hl=en&tab=wl [Accesed : 21 September
2010]

Lembaga Lebuhraya Malaysia, “Closed-loop Toll Rate” Hm.gov, [Online].
Available:

http://www.llmnet. gov.my/serverpagesthighway highway info. aspx. [Accesed
- 21 September 2010]

Ahmad, N, “Specific Data Model of Smart Fuel Consumption Cost
Estimator,” Computer Technology and Development, 2009. ICCTD '09.
International Conference on, vol.l, no., pp.429-432, 13-15 Nov. 2009

Jacobson, K.; “Fuel Cost and Driving Directions,” Blogspot.com, [Online].
Available: http://solidcoding.blogspot.com/2008/05/fue1-cost—and-trip-

planner.htm! [Accessed: 12 October 2010]

Sinnott, R. W.; "Virtues of the Haversine," in Sky and Telescope, vol. 68, no.
2, 1984, pp. 159

48



[27]

(28]

[29]

[30]

Deehan, P.; “Creating two Related ComboBoxes” in Flex Examples, August
2007, [Online]. Available:

http://blog flexexamples.com/2007/08/04/creating-two-related-comboboxes/
[Accessed: 19 March 2011]

Mackey, G. E.; “Efficient Nearest Neighbor Searches in N-ABLE™ ” Sandia
National Lab., Albuquerque, New Mexico, Sandia Rep., July 2010.

Fox, P.; “Creating a Store Locator with PHP, MySQL & Google Maps”, in
Google Code, January 2008 , [Online].

Available:

http://code. google.com/apis/maps/articles/phpsqlsearch. html#findnearsq]
[Accessed: 19 February 2011]

Google Code, “Google Maps API for Flash Basics”, Google Code,

[Online].

Available: http://code.google.com/apis/maps/documentation/flash/basics. html
[Accessed: 1 April 2011]

Fox, P.; “Creating a Driving Directions Flex App Using the Google Maps
AP for Flash”, Adobe.com, January 2009, [Online].

Available: http://www.adobe.com/devnet/flex/articles/ googlemaps_api.html

[Accessed: 1 April 2011]

49



89

uoUEIURSAIJ TEI0

4]

uodsy
[edtugasy, + Jodey eul] JO uoissIugng

I

Hoday el Jo uorssIUgNg

XQad-eid

(sojur oyyen
deigeun)  seSuwyd/siuowssordun 10O

1Ioday $s21301d JO UOISSTLQNS

(uone20[ porewone) JusweA0IdL]

O

1500
dn Jejo) pue seSeis paejdwes suiquo))

u

uopneoijdde ay} yim 19y)e30) aseqeiep J10g

swmsied TNX

aseqejep siendod pur ajgar’)

suIorwy ay) uo uoneordde pog

| pen| =T

14!

€1

(4!

NI /SRR

1 dAL HOd LIVHD LINVD
V XIAONAdd ¥




APPENDIX B
PHP SCRIPTS FOR XML PARSING

<?php

Tunclion parseToXMI($htm Sty
i
SxmiStr=str_replace('<, &It;', $htmiStr)
BxmlStr=str replace(®=' '&gt;’, $xm 18te),
$xmiStr=str_rcplace("™",'&quot;’, $xm1Str):;
SxmiStr=str_roplace(™”,'&#39; $xmIStr);
SxmiStr=str replace( &M, \&amp, SxmiStr);
return $xm/(Str;

}

/! Opens a connection to a MySOL server
$connection=mysql_connect (localhost!, 'root’, ‘mysql'y;
if (*$connection) {

die("Not connected : ' . mysql_error(});

1

// Set the active MySQL database
$db_selected = mys ql_select_db('north_south_expressway’, $connection),
if (!$db_selected) {
die (CanVtuse db ;' . mysql_error(y;
h

/Bresult = mysql_query("set names "utf8™);

// Sefect all the rows in the toll_fares table
$query = "SELECT * FROM toll fares WHERE 1
$result = mysql_query($query);
if {!$resule) {
die(Tavalid query: ' . mysqi_error());
+

header("Content-type: text/xmI™);

/ Start XML file, echo parent node
echo '<plazas>";

/f Tterate through the rows, printing XML nodes for each
while ($row = @mys gl_fetch_assoc{Bresult)){

/1 ADD TO XML DOCUMENT NODE

echo "<entry %

echo fdme="". parseToXML(Srow['enlry]) . " %,

echo 'exit=" . pa'rseToXML(Erow['exit‘]) e

echo 'fare="" . parseToXML ($row('toll_fare’]). ™",

echo =",

}

/f End XML file
echo "</plazas>',

2>

[
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APPENDIX C
EDITTED XML STRUCTURE

<?xml version="1.0" encoding="UTF-§"?>>

<plazas>

<enlry name="Juru" >

<gxit name="Bkt. Tambun (8)" >
<fare=1.10</fare>

<fexit>

<gxit name="Jawi">
<fare>2.80

<are>

<exit=

<exit name="Bandar Bahar">
<fare>4.40

<ffare>

<lexit>

<exit name="Bk{. Merah">
<fare>6.90

</fare>

<fexit>

<exit name="Taiping (">
<fare>8.50

</fare>

<fexit>

<exit name="Changkat Jering">
<fare>10.50</fare>

<fexit>

<exit name="Kuala Kanggar">
<fare>]3.50</fare>

</exit>

<exit name="Ipoh (U)">
<fare>16.80=</fare>

</exit>

<exit name="Simpang Pulai">
<fare>18.60</fare>

<fexit>

<exit name="Gopeng ">
<fare>19.90</fare>
<exil>

<exit name="Tapah">
<fare>24,00</fare>
exit>

<exil name="Bidor"™>
<fare>25.80=/fare>
<fexit>

<exit name="Sungkai">
<fare>27.70</fare>
<fexits

<exil name="Skm River"=
<fare>30.30</fare>
<fexit>

<exit name="Behrang">
<fare=32.30</ are>
<loxits

<exit name="Tg. Malim">
<farc>34.30</fare>
<fexit>

<exil name="Lembah Beringin'>
<fare>35.50</fare>
<fexit>

<exit name="Bkt, Tagar">
<hare=36.70</ fare>

<fexit>

<exit name="Bkt. Beruntung">
<fare>37.90</fare>

<fexit>

“exit name="Rawang">
<fare>40 00</fare>

<foxit>
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<gxit name="Rawang (S)">
<fare=40.60</fare>

<fexit>

<Zoxit name="Hospital Sg. Buloh">
<fare>41.40</fare>

<Jexit>

<exit name="8g. Buloh">
<fare»41.70</farc>

<Xt

<exit name="Jalan Duta">
<fare>43.30</fare>

exit>

<gxit name="Kota Damansara">
<fare>42.50</fare>

</exit>

<gxit name="Damansara">
<farg=43 00</Fare>

<fexit>

<exi name="Subang">
<fare>43.30</arc>

<fexit>

<exit pame="Setia Afam">
<fare>45.10</fare>

<fexit>

<exit name="Bkt. Raja™>
<fare>45 30</Fare>

<fexit>

<exit natne="Shah Alam">
<fare>43.90</Tare>

<exit>

<exit name="Seafield">
<fare>44.30</fare>
</exit>

<exi name="USJ">

<fare=45 3 0</ are>

<fexit>

<gxil name="Putra Heights">
<fare=45.90</fare>

<lesit

<exit name="Bdr. Saujana Putra">
~fare>46.30-</fare>

<fexit>

<exit naime="Putrajaya>-
<fare>48.20</fare>
<exit>

<exil name="KLIA">
<fare=-49.70-<fare>

<yexit>

<exit name="Sg. Besi">
<farg>54.T0</Tare>
<fexit>

<gxit name="TIPM'">
<fare>53,30</fare>
=fexit>

<exit name="Kajang">
“fare’>53 .00 fare>

<fgxit>

<exit name="Bangi">
<fare>532. 20/ Tare>
<“fexii>

<exit name="Putra Mahkota">
<fare>51.20</are>

<fexit>

<gxit name="Nilai">
<fare=51.20</fare>

<fexit>

<exit name="8eremban™>
<fare>53.60</fare>

<exit>

<exit name="Port Dickson (S)">
<fare>54.20</fare>

“fexit>

<exit name="Senawang">
<fare>54.70</fare>
<fexit>

<exil name="Pedas Linggi">
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<fare>56.90</fare>

“fexit>

<exil name="Spg. Ampai">
<fare=60.00</ are>

<fexit>

<exit name="Ayer Keroh">
<farg>62.90</fare>

<fexit>

<exit name="Jasin">
<fare>65.10</are>

<fexit>

<exit name="Tangkak">
<farg=66 50</fare>
“fexit>

<exit name="Pagoh">
<fare>70.30-/fare>

<fexit>

<exit name="Yong Peng (U)">
<fare>76.10<are>

<fexit>

<gxit name="Ayer Hitam™>
<fare>78.8G<fare>

<fexit>

<gxit name="Machap">
<fare>79.80</fare>

<fexit>

<egxil name="Spg, Renggam™>
<fare>81.70</fare>

<fexit>

<egxit hame="Sedénak">
<fare»>84.20</fare>
<fexit>

<exit name="Kulai">
<fare>86.10<Hare>

</exit=

<gxit name="Senai (UY">
<fare>87.30</fare>

<fexit>

<exit name="8kudai">
<fare>87.70<fare>

<fexil>

<feniry>

<ettry name="Bukit Tambun (U)">
<gxit name="Jum">
<far¢g>1.10

<ffare™

“fexits

<fentry>

<entry name="Bukit Tambun (S)">
<exit name="Jawi'">
<fare=1 90

<{fare>

<fexit>

<gxit name="Bandar Baharu'">
<fare>3.50

</farel

</exit>

<exit name="Bkt. Merah">
<farg>6.10

<flare>

<fexii>

<extl name="Taiping (U)">
<tare>7.60

</fare>

<loxit=

<gxit name="Changkat Jering™>
<fare>9.60</fare>

<fexit>

<exil name="Kuala Kangsat">
<fare>12.60</fare>

<fexit>

<exit name="Ipoh ()"
<fare>135.90</Fare>

<feul>

<exit name="Stmpang Pulai">
<fare>17.T0</arc>
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<fexit>

<exit name="(Gopeng">
<fare>19.00</fare>
<fexit>

<exit name=""Tapah">
<fare>23.10</fare>

<fexit>

<gxit name="Bidor">
<fare=>24.90</fare>>
<fexit

<exil name="Sungkai">
<fare>26.80</fare>

<fexif>

<extl name~"Slim River">
<fare>19.40</fare>

oxit>

“exit name="Bekrang">
<far¢>31.40-</farc>

</exit>

<exit name="Tg. Malim">
<farc=33.40</fare>

<exit>

<exit name="Lembah Beringin">
<fare>34.60</fare>

<feil=

<exit name="Bkt. Tagar">
<farg>35.80</{arc>

<fexit=

<exit name="Bk¢. Beruntung™>
<fare>37.00<Tare>>

<fexit>

<exit name="Rawang">
<fare>39.10</fare>

<fexit>

<exit name="Rawang (3)">
<fare>39.70</fare>

<fexit>

<exit name="Taspital Sg. Buloh">
<fare=4().50<Fare>

<fexit>

<exit name="Sg. Buloh">
<fare=>40,80</Tare>

<fexit>

<gxit name="Jalan Duta™>
<fare>42 40</Fare>
<fexit>

<gxit pame="Koia Damansara">
<fare>41.60</fare>
<fexit>

<exit name="Damansara™>
<fare>42.10</fare>

fexit>

<exit name="Subang">
<fare>42 40</fare>
exit>

“exit name="Setia Alam">
<fFarc>44,20</fare>
<Jexit>

<exit name="Rkt. Raja">
“fare>44 . 40</Farg>
<lexit>

<exit name="Shah Alam">
<fare>44 ,30</Fare>
<fexil>

<eNit name="Scaficld">
<fare>43.90</fare>
</exit>

<exil name="UST">
<fare>44 40</fare>
<fexit>

<gxit name="Bdr. Saujana Putra">
<fare>45 40</fare>
<fexit>

<exit name="Putrajaya">
<farg>47.30</Tare>
<jexits>

<gxit nam¢="KLIA">
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<fare>48.80</fare>

</exit>

<exit name="5g. Besi">
<fare>53.80</fare>

<Jexit>

<exit name="UPM">
<farc>52.40</fare>

=fexit>

<exit name="Kajang">
<fare>32.10</fare>

</exit>

<exit name="Bangi">
<fare>51 30</fare>

<fexit>

<exil name="Putra Mahkota™>
<fare>80.30<Fare>

<lexit>

<exit name="Nilai">
<fare>50.30</fare>

<fexit>

<gxit name="Seremban">
<fare>32. F0<sfarc>

<fexit>

<exit name="Port Dickson (S)">
<fare>53.30</fare>

</exit>

<gxit name="Senawang">
<fare>33.80<Hare>

<fexit>

<gxit Name="Pedas Linggi">
<fare>56.00</fare>

<fexit>

<exit name="Spg, Ampat">
<fare>39.10-</fare>

<fexil=

“exit name="Aver Keroh">
<fare=62.00</fare>
exit>

<exit name="Jasin">
<fure>64 20</are>
<fexit>

<exit name="Tangkak">
<fare=65.60/fare-
<Jexit>

<exit name="Pagoh">
<fare>69.40</farc>
et

<exit name="Yong Peng (/">
<fare>75.20</fare>

<fexit>

<exit ngme="Ayer Hitam">
<fare>77 90 </ fare>

</exit>

<gxit name="8pg. Renggam">
<fare>80 80<Hare>

<fexit>

<exit name="Sedcnak">
<farc>83.30</fare>

<eNit>

<gxit name="Kulai"=>
<fare=>85.20</fare>

<lexit>

<exit name="Senai (Uy">
“farc>86.40-</fare>

<lexit=

<exit name="Skudai">
<fare>86.80</Tarc>

<fexit>

<fentry>

</plazas>
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APPENDIX D
PHP SCRIPTS FOR SEARCH NEAREST TOLL STATION

<?php
firequire("phpsqlsearch_dbinfo.php™y;

/ Get parameters from URL
$eenter_lat =8 GET["lat"];
Scenter_Ing=§ GET{"lng"];
$radius =$ GET{"radius"];

# Start XML file, arvate parent node

$dom = new DOMBocument("1.0");
$node = $dom->oreateFlement(" markers™);
$pamode = $dom->appendChild($node);

# Opens a conneotion to 2 mySQL server
Seonnection=mysq!_conneot ('localhost!, 'root’, 'mysql";
if (!$connection) §

die("Not connected : " . mysql_error()),
¥

// Set the active mySQL database
3db_selosted = mysql_select_db('north_south_expressway”, $oonnection):
if (!$db_sclecied) {
die ("Can\tuse db : " . mysqgl error(});
H

# Bearch the rows in the markers table
Squery = sprintf("SELECT name, lat, Ing, ( 3959* acos( cos( radians("¥es'y ) ¥ cos( radians( lat ) ) * cos( radians( Ing } -
radians(%es) } + sin{ radians("%s') ) * sin{ radians( lai }) ) ) AS distance FROM entry HAVING distance < '%s' ORDER BY
distance LIMIT O, 1",

mysql real_csoape string(Yeinter_at),

mysql real_esoape string(Scenter_Ing),

mysq]_real_escapc_string(Scenter_lat),

mysql_real_escape string($radius));
$result = mysql_query($query);

if (Y$result) {
die("Invatid query: * . mysql_errorQ));
¥

header("Content-type: textiam]™;

// Iterate through the rows, adding XMI, nodes for cach

while ($row = @niysql fetch nssoci$résulty)f
Snode = $dom5/‘oreafeElement("marker");
$newnode = $pamode->appendChild($node);
$newnode->setAttribute("name", $row['name']y;

/1 Snewnode->sef Atiribate("nddress", Srow(['address']),
Snewnode->sctAttribute("lat”, $row[lat']);
Snewnode->setAttribute("lng", $row['Ing'T),
$newnode->setAttribute("distance”, Srow['distance']);

H

echo $dom->saveXML(),

3~
7
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APPENDIX E
SOURCE CODES FOR DISPLAY MAP

P

<%xml version="1.0" enceding="utf-§"7>
<mx: WmdowedApplwatmn xmlns:mx="http://www.adobe.com/2006/mxml" layout="absolute"=
aps:Map xmlns:maps="com.google.maps. *" id="map" mapevent mapready="onMapReady(event)"
width="1(l()%" height="100"
urt="http:/localhost” sensor= "true"
key= "ABQIAAAALkGGZPBUdeHychnMaWRT2yXp ZAYS wiCICFXHIE]l NvwkxTSKoJ3776 Y BnwalN2UvAlm 14-
r56g"/>
“mx:Seript>
<HCDATAL
/basic map
import com.google.maps.LatLng;
import com.google.maps Map;
import com.googlemaps MapEvent;
import com.google.maps. MapType;
Hadd controt
import com.google.maps.controls. ZoomControl;
import com.geogle.maps.oontrols. Map TypeControl,
import com, google.maps.controls PositionControl;

privale function onMapReady(event:Event):void §
this map.sctCenter{new LatLng{4.532618,101.777344), 7.
MapType NORMAL_MAP TYPE);
/sctting contol functions
this.map.addControltnew ZoomControl(}),
this.map.addControl(new PositionControl()),
this.map.addControl(new MapTypeControl());

1>
</mx:Soript>
<fmx: Windowed Applications
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APPENDIX F
SOURCE CODES FOR DRIVING DIRECTIONS

<?xml version="1.0" encoding="utf-8"7>
<mx:Wimdowed Application xmlns:mx="hitp://www.adobe.com/2006/mxm!" layout="absohute">
<maps:Map xmlins:maps="com.googie.maps.*" id="map" mapevent_mapready="onMapR eady{event)" width="100%"
height="100%"
url="http://localhost” sensor= "true"
key="ABQIAAAAckGGZPBUbAEHyikOnIMaWRT2yXp ZAYS ufC3CFXhHIEI NvwksTSKolST76YBawgN2ZUvAtm14-
36g"/>
<mx:Panel title="Travel Cost Caloulator” width="100%" height—"1 70" bottom="0">
“mx:HBox>
<mx:Label text="From: " width="70"/>
<mx:Textlnput id="from" text=" " width="100%"/>
</mx:HBox>
<mxHBox>
<mx:Label text="To: " width="70"/>
<mTextlnput 1d="to" text="" width="106%"/>
<fmx:HBox>

<mx:Button id="geiDirections" label="Get Directions" click="processDirections(event);"/>
<mx:Button id="get TumByTurnDirections" [abel="Get Next Step” click="processTumByTurn()"
enabled="false"/>
<px:Text id="step" himText="" width="100%"/">
</mx:Pancl>
<mx:Soript>
<HCDATA[
Hbasic map
impaort com.google.maps.*;
impert com.google.maps.overlays. ¥,
import com.google.maps.services. ¥;
Hadd control
import com. google.maps.controls. ZoomContral;
import com.google. maps.controls. MapTypeControl;
import com.google.maps.controls. PositionControl;

import mx.controls. Alest;
Import flash.events. Fvent;

private var dir:Directions;
private var turnCounter;uint = ();

private function onMapRcady(event:Event); void {
this.map.setCenter(new LatLng(4.532618,101.777344), 7,
MapType NORMAL _MAP TYPE),
Hsertiig contol fimetions
this.map.addControl(mew ZoomControl()};
this.map.addControl{new PositionControl(});
this.map.addControl(new MapTypeControl());
dir = wew Diroctions();
dir.addEventListener(DirectionsEvent DIRECTIONS_SUCCESS, enDirLoad);
dir.addEventListener(DirectionsEvent. IRECTIONS _FAILURE, onDitFail);
¥

private function processDirections{event:Event):void {
dirload("from: " + from.text + " to: " + to.text);
getTumByTurnDirections.cnabled = true:

/ Rexét turnCounter {o zevo for new divections
twmCounter = 0,
step.htmIText = "Start at " + from.texi;

}

private function onDirFaii(event: DirectionsEvent): void {
Alert.show("Status: " + event.directions.status);
step.himIText = ",

}

private function onDirLoad(event:Direotions Event):void {
Ihvar dir:Birections = event.directions;
var startMarker:Marker,
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var endMarker:Masker;

map.clearOverlays();
map.addOverlay(dir.creatsPolyline());
map.setZoom{map.getBoundsZoomEevel(dir.bounds));
map.setCenter(dir.bounds.getCenter());

... statMarker = new Markei(dir. getRoute(0) staitGeocode. point, ew
MarkerOptions({fillStyle: {color:Color BLUE} 1)),
_endMarker = new Marker(dir. getRoute(0).endGeocede.point, mew
By
map.addOverlay(startMarker),
map.addOverlay(eadMarker);

Markor()ptions( HillStyle: {color:Color.B

}
private functioni processTuriByTurn(ivoid {

var stepText:String;
var stepMarker:Marker;
TurrCounter++;

if (tumCounter <= dir. getRoute(0).num Steps) {
stepText = dir.getRoute(0). getStep(turnCounter-1).descriptionHtm 1
stepMarker = new Marker{dir. getRoute(0). get Step{lumCounter-
1)datLng, new MarkerOptions{{Iabef: turnCounter, toString()}; J1.
map.addOverlay(stepMarker},
step.htmiText = "Step " -+ tumCounter + ¥t ¥ + stepText;
}else {
getTumByTumDirections enabled = false;

step.htmText = "Arrive at " + totext+ " : " +
dir.getRoute(0).summaryHeml,

=
</mx:Seript>
</mx;WindowedApplication>
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APPENDIX G
SOURCE CODES FOR FUEL CONSUMPTION COST CALCULATOR

<?xmi version="1.0" encoding="utf-§"?>
<mx:Windowed Application xmlnsms="http://www.adobe.com/2006/mxml" layont="absolute">
<maps:Map xmlns:maps="com.google.maps.*" id="map" mapevent_mapready="onMapReady(evenl)”
width="100%6" height="100%"
url="http://tocathosi” sensor= "truc”
leey=" ABQIAAAAckGGZPBUbdEHyikOnJMaWRTZyXp_ZAY § ufC3CFXhHIE] NvwkxTSKoJ8776 YBawgN2TIvAlm14-
r56g"/>
<mx:Pane] title="Travel Cost Calculator” width="30%6" height="350" bottom="0" [ef=*0" =
<mx:HBox>
<mx:Labg] text="From: " width="100"/>
<mx: TextInput id="from" text=" " width="100%"/>
</mx:HBox>
<mx:HBox>
<mxEabel text="To: " width="100"/>
<mx:TextInpul id="to” text="" width="100%"/>
</mx:HBox>
“mxHBox>
<mx:[;abel text="Total Distance: " width="100">
<mx:TextInpiit id="distance" him| Text="0.000" width="1009%"/>
</mxHBox>
<mx;HBox> ,
<mx:Label text="Fucl Price (RM); " width="100">
<mx:TextInput id="price" text="1.80" width="100%"/>
<mx:HBox:>
<mx:HBox> )
<mx:Label text="Known km/[ : " width="100"/>
<mx Textnput id="kmi" 1ext="20" width="1000%"/>
</mx:HBox> )
< HB ox> )
“mx:Labél text="Engine Size: " width="100"/>
<mx:ComboBox id="embox” width="150" >
“fx:ArrayCollection=
<mx:Object label="Jess than 1.0cc" data="22.53KM/L"/>
<mx:Object label="1.0cc - 1.5cc" data="20. TKAM/L"/~>
<mx:Objeet fabet="1.5¢cc - 2.0co" data="14.2KM/T"/>
<mx:Object label="more than 2.0cc" data="14.84KM/L"/>

<fmx:ArrayColl eetion>
</mx:ComboBox>
<mx:HBox>

<mx:Buiton id="oalculator" label="Calculate!" clic ="calculate();"/>
<mx:Button id="getDireslions" label="Gel Dirsctiomns" click="provessDifections{évent ;">
<mx:Button id="getFum3yTurnDirections" label="Get Next Step" elick="process TurnByTurn(),"
enabled="false"/>
<mx:Text id="step" htmIText="" width="100%"/>
<i:Panet>
<mx:Seript>
<ICDATA[
import com.google.maps, *;
import com. google.maps.controls. MapTypeControl;
import com.google. maps. controls. PositionC ontrol;
import com.google.maps.controls.Zoom Control,
impert com.google.maps.overlays.*;
import com google.maps.services #;

import flash.events.Event;
import flashx textLayout. formats. Float;
import mx_collections. AtrayCollection;
import mx.controls. Alert;

import mx.events. DropdownEvent;

private var dir:Dircctions;
private var turnCounler:uint = 0;

private function onMapReady(event Event):void {
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this.map.setCenier{new LatLng(4.532618,101.777344), 7,
MapType NORMAL MAP TYPE),
/setting contol functions
this.map.addControl{new Zoomontrol());
this.map.addControl(mew PosittonControl());
this.map_addControl(new MapTypeControl());
dir = new Directions();
dir.addEventListenerDircotionsEvent. DIRECTIONS _STICCESS, onDirLoad);
dir.addEventListener(DircetionsEvent DIRECTIONS_FAILURE, onDirFaily,

}

private function processDirections{event:Event):veid {
dirlead({"frem: " + from (ext + ¥ tor ™ + todlext);
getTumByTumnDirections.enabled = true;

/ Reset turn(Counter to zero for new directions
turmCounter = 0;
stephtm1Text = " Start at ™ + from.text;

h

private function onDirFail(cvent:DirectionsEvent)ivoid {
Alert.show("Status: ™ + event.directions.status);
step.htmiText = """,

}

private function onDirLoad(event:DirectionsEvent):void §
Avar dir:Directions = event.divections;
var startMarker:Marker
var endMarker:Marker;

map.clearOverfays(),
map.addOverlay{dir.createPolyline());
map.setZoom(map.getBoundsZoom Level (dir.bounds));
map.setCenter(dir.bounds.getCenter());

startMarker = new Marker(dir. getRoute(0) startGeocods.point, new
MarkerOpitions({fillStyle: {color:Color BLUE}}),

endMarker = new Marker(dir. getRoute(0).cndGrocode.point, new
MarkerOptions({£illStyle: {color:Color BLUE} D),

map.addOverlay(stariMarker),

map.addOverlay(endMarker);

Ao display distance i kin
distance.html Text=dir. getRoute(0).distanceHtml;

private function process TurnBy Turn{):veid {

var slepText:String;
var stepMarker:Marker,
turnCounteri-;

if (tfumCounter <= dir, gefRoute().num Steps) {
stepText = dir.getRoute(0).getStep(turnCounter-1).desoription Fltm I;
stepMarker = new Marker(dir, getRoute(0).getStep(turnCounter-
1).JaiLng, mew MarkerOptions({1abel: tumCounter.toString()}));
map.addOverlay(stepMarker);
step.htmIText = "Step " + tumCounter + '3 * + gtepText,
Yelse §
getTumByTurnDirections.enabled = false,
step him|Text = "Arvive at " + tolext+ " : " +
dir.getRouis(0).durationHtm],

}

private function calculate(}:void {
var constant: Number=new Number (1000);
Hedistance tn meters
var detance:Number=dir.getR oute((). distance;
Ho convert distance in meters into kilometers
var dstance_km:Number = dstance / constani;
var kmperl:!Number = Number (kmLtext);
1 MPG = 0.43KM/,
Hmpg s actually km/liter in the case below (7 just name it mpg)
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1>
<fmx:Seript>
</mx:Windowed Applieation=

flehoose the car oo

if (Jompert == Number{km.text)){
var cpkm :Number= Number(price.textYkmper];
var tolal_price:Number=dstance_km*cpkm;
Alert.show(" Total Cost:RM" + total_price.toFized(2));

}

else i (cmbox.sclcstedLabel == "less than 1.0cc™) {

var mpgl:Nurmbor=new Number(22.53),

Keast per km (cpkm)

var cpkm1:Number= Number(price.text) / mpgl;

Hiotal cost 7 )

var total_pricel:Number= dstance_km*cpkm1;

Alert.show("Total Cost:RM™ + total_price] toFixed(2)),
}

else if (cinbox selectedLabel =— *1.0¢¢ - 1.5¢c") {

var mpg2:Number=new Number(20.7);

feost per km (eplm)

var cpkm2:Number= Number(price.text) / mpg2;

Htoted cost

var total_priceZ:Number= dstance_km*cpkm2;

Alert.show("Tatal Cost:RM" + total_priceZ. toFixed(2));
}

var mpg3:Number=new Number(18.2);
Heost per ki {opknt)
var cpkm3:Number= Number(price. text) / mpg3;
Ytotal cust
var total_price3: Nunber= dstance_km*cpkm3;
Alert show{"Total Cost:RM" + total price3.toFixed(2)},
H

else If (ombox.selectedLabel == "more than 2.0ce” ) {
var mpgd:Number=new Number(14.84),
#eost per km {epkin)
var cpkm4:Number= Number(price, text) / mpg4;
Aol cost
var tofal_priced:Number= dstanoe_km*cpkm4;
Alertshiow("Total Cost:RM" + {otal_priced.toFixed(2)),
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APPENDIX H
SOURCE CODES FOR AUTO-DETECT TOLL STATION

<txml verston="1.0" encoding="utf-§"7>
“mx:Windowed Application xmlns mx="http://www.adobe.com /2006 /mxmI" xmins:maps="vom.goaogle.maps "
layout="absolute" width="100%" height="100%" creationComplete="rate.send()">
] “mx:HTTPService id="rate" resultFormat="e4x" url="test.xm!" result="handleResuli(event)"/=>
<mx:Panel title="Toll Cost Caleulator" width="100%" height="100%">
<mx:HDividedBox width="100%" height="100%">
<mx:VBox width="50%" height="100%">
<mx:Label text= "Driving Dircetion” />
“mx:HBox>
<mx:Label
text="From: " width="100"/>
<mx:Textlnput
id="from" texi="S¢herang Perai, Penang"
width="100%" />
</mx:HBox>
<mx:HBox>
<mx:Label text="Yc: * width="100">
<mx:Textlnpul id="to" text="Ipoh, Perak" width="100%"/>
</mx:HBox>
<mx:Button id="getDirections" label="Get Directions™
olick="processDirections{event);"/>
<mx:Bution id="getTurmByTumDireciions" label="Get Next Step”
click="process TumByTurn(});," cnabled="false"/>
<mx:Text id="step” htmIText="" width="100%"/>
<mx:Label text="Radius: " width="100"/>
<mx:ComboBox id="rading">
<mx:dataProvider=
“mx:Array>
<mx:String>25</mx:String>
<mx:8fring>100<mx: String:
<mx:String>200</mx:String>
</mx:Array>
</mx:datalProviders>
</mx:ComboBox>
<mx:Button
id="submitButtonl" label="Nearest Toll Entry" width="200"
click="searchEntry{event),"/>
<mx:Button
id="submi{Button2" label="Nearest Tell Exit"
width="200"
click="searohExit(cvent);"/>
“mx:Label texi="Other Informations: " width="150" />
<mx:HBéx>
<mx:Label text="Fuel Price (RM): " width="100"/>
<mx:Textinput id="price" text="1.90" width="1009;"/>
<fmx:HBox>

<mxTBox>
<mx:Label text="Engine Size: " width="100"/>
<mx:ComboBox id="ocmbox" prompt="Please sclect..”
width="150" >
<mx:dataProvider>
<mx:Object label="less than 1.00c"
data="22.53"/>
<mx:0bject label="1.0cc - 1.56c"
dala="20.7"/>
<mx;Objeut label="1.5cc « 2.0cc"
data="18.2"/>
<m::Objeot label="more than 2.0cc"
data="14.84"/>
</mx:dataProvider>
</mx:ComboBox>
<mx:HBox>

=mix:Label text="Travel Caleulator™ /=
<mx:HBox>
<mx:Label text="Entry: " width="100">
<mx:ComboBox id="entryCB"
dataProvider="{plazalist}" prompt="Please select” labelFicid="Zname" />
</mx:HBox>
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<mx;HBox>
<mx:Label text="Exit: " width="100"/>
<mx:ComboBox id="exi{CB"
dataProvider="{entry(’B. selecteditem . cxit }* prompt="Please sefect" labelFicld="@name" />
<fmx:HBox>

<mx:Label text= "Summary" />

<mx:HBox=>
<mx:Label text="Total Distance; " width="1 00"
<mx:Label id="distance" htm1Text="" />

</mx:HBox>

<mx.HBox> )
<mx:Label lext="1all Cost: " width="100%>
<mx:Label text="RM {exitCB.sclectedlem fare }"/>

<mx:HBox>

<mx:Button id="caloulator" label="Caloulate!" click="caloulate(};"/>

<fx: VBox>
<maps:Map
td="map"

kay="ABQIAAAAckGGZP-BUbdEHyikOnMaWRT2yXp__ZAY87qu3CFXhHIE1vakxTSKoJSW!SYanqNZUv
Almid4-rsog”
url="http://locathost" sensor="true"
mapevent_mapready="onMapReady(event)"
width="100%" height="100%"/>
</mxHDividedRox>
</mx:Panel>
<mx;:Seript>
<I[CDATAJ

import ¢om.google.maps. Info WindowOptions;

import com.google.maps. Latlng,

import com.google.maps. LatL.ngBounds;

import com.geogle.maps.Map,

import com.google. maps Maplivent;

import com.googie.maps.MapMouseEvent;

impert com. google.maps. MapTyps,

import com.google.maps._controls. ZoomControl;

import ¢om.google.maps.overlays Marker;

impert com.google.maps, overlays MarkerOptions;

import com.google.maps.services. *;

import com,google. maps.services. ClientGeocoder;

impert com.google.maps.services.Geocodingvent;

import flash.events. Event,
import flashx toxtbayout.formats Float,

import mx. colfections. ArrayCollection;
import mx.controls. Alert;

import mx,core. IlUIC omponent;
import mx.events.IropdownEvent;
import mx.events.ListEvent;

import mx rpe.events. ResultEvent;

private var dir Ditections;
private var turnCounter:aint = 0
HXML file for combo box purpose
[Bindable]

private var plazalist:XMLList;

private function handicResuli(event:ResultEvent):veid {
plazaList = event.resull.entry as XMLList;

1

i

private function onMapReady(event Event): void {

map.enableScroll WheelZoom();

map.enableContinuousZoom{);

map.setCenter{new LatLng(4.532618,101.777344), T,

map.addControl(new ZoomControl(});

dir = pew Directions();

dir.addEventlistener(irectionsEvent. DIRECTIONS SUCCESS,
onDirl.oad),

dir.addEventListener(DireotionsEvent. DIRECTIONS FAILURE,
oaldirFail);
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private funetion scarchEntry(event Event): void {
var geocoder:ClientGeocoder = new ClientGeocoder();
geocoder. addEventListener(
GeooodingEvent. GEOCODING SUCCESS,
function(event:GeovodingEvent):veid {
var placemarks:Array =
event.response.placemarks;
if (placemarks.length > 0) {
searchEntryNear(placemarks[0].pointy;
}
3
geocoder. addEventListener(
GeocodingEvent GEOCODING FAILURE,
function{event:GeocodingE vent y:void {
Alert show(" Géocoding tailed ™),
1

geocoder. geocode(from.text);

¢ function searchEniryNear(center-LatLng):veid §

) ) ) var searchUrl: String = ) -
"htip:/fiocathost/phpsqisearch_gensml.php?tat="+ center.lat(} + "&Ing="+ center.Ing() + "Seradius=" + radius, text;

' var xm|String URLRequest = new URLRequest(searchUsl);
var xmlLoader:URLLoadsr = new URLIoader(xm]Strin 2);
smlLoader.addEventListener("complete", parseLocationsXml);

o

}

private function scarchExit(event:Event): void {
var geocoder:ChientGeocoder = new ClientGeovoder(),
geocoder.addEventListener(
GeocodingEvent, GEOCODING SUCCESS,
functien({event:GeocodingEvent):void {
var placemarks: Atray =
event.response.placemarks;
if (placemarks. length > 0) {
searchEntryNear{placernarks [0].point);
H
3
geocoder.addEventListener(
GeocodingEvent. GEOCODING FAILURE,
function(event:GeocodingLvent):void {
Alert.show("Geocoding failed "}
E)
geoeoder.geocode(to. text);

?

pub ic function searchExitNear{center:LatLng):void {
var searchtr]:String =
*hrtp:/ocathost/phpsqlsearch_genxmi.php?lat="+ center.lat() + '&Ing="+ center, Ing() + "&radius="-- radius.text;
var xmlString:URLRequest = mew URLRequest(searchUtl);
var xmiLoader;URE.Loader = new URLLoader(xmIString),
xmlLoader.addEventListenen(" complete®, parseLocations Xml);

) |c function parseLocationsXmI(event:Event ):void{
map.clearOverlays{),
var entryXML:XML = new XMI{event.target. data);
var entry: XMLLEist = entryXML..marker;
vai entryCount:int = entry. length();
if (entryCount == 0) {
map.setCenter(mew LalLng(4.532618,101.777344), 7);
Alert.show("No nearest toll siation found. Fry a different
address™);
return;
}
var bounds:Lail.ngBounds = new LatLngBounds();
for (var i:Number = 0; i < entryCount; i+ {
var markerxXmb XML = entry[i};
var name:String = markerXml.@name;
Hvar vddress:String = markerXml @addross;
var distance:Number = new
Number(marker{ml.@distance);
var Jatlng:batLng = new LatLag(markerXml.@lat,
markerXml.@ing),
Svar storelnfo:String = "<b>" + name + "</b>\n<hrts "
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Marker: marker});

map.getBoundsZoomLevel(bounds));

{eolor:0x006THT} 3y,

function(c:MapMouscEvent):veid {

var markerMarker = createMarker(latlng, name);
HstoreLocations.addltem({ Distance: distonce.toFixed(?),

boutds.extend(lating;
map.addOverlay(marker);
¥
Hstorelocations.refreshi);
map.setCenter(bounds.getCenter(),

¢ function ereateMarker(lating:LatLng, namc:String):Marker {
var marker:Marker = new Marker(latlng, new MarkerOptions({fillStyle;

marker.addEventListener{ MapMouseF vent. CLICK,

marker.opennto Window{new

Info WindowOptions({contentHTML:name}));

3

return marker;
¥

private function processDircotions(event:Event):void {
dir.load("from: * + from.text + " to: " + to.text);
gelTumByTurnDirestions.enabled = true;

A Raset tunCounter 1o zero for new directions
turnCounter = 0;
step.htm1Text = "Start at " + from texi;

3

private function onDirFaik{event:DirectionsEvent): void {
Alert.show("Status: " + event.directions.status );
step.htm I Texi = """,

H

private function onDirl.oad{event:DirestionsEvent): void §
#var dir:Directions = event.directions;
var startMarker:Marker;
var endMarker:Marker,

map.clearQverlays(),

map.addOverlay(dir crcatePolyline());
map.setZoom(map.getBoundsZoomLevel(dir.bounds)y;
map.sctCenter(dir.bounds.getCenter());

stariMarker = pew Marker(dir. getRoute(0).stariGeocode.point, new

MarkerOptions({filtStyle: {color:0xff00ft}}));

endMarker = pew Marker(dir. getRoute{(H).endGeocode.point, new

MarkerOptions({fillStyle: {color:0xffO0ff} }));

1).descriptionHtm|;

map.addOvertav(startMarker);
map.addOverlay(endMarker);

#to display distance in km
‘distance.htm] Text—dir.getRoute(( ). distanceHtml;

private function process TurnByTurn():void §
var stepText:String;
var stepMarkerMarker;

turnCountert-+-;

if (tumCounter <= djr. getRoute(0 )num Steps ) {
stepText = dir.getRoute(0). gelStep(turn Counter-

stepharker = mow

Marker(dir. getRoute(0). getStep(tunCounter-1).latLng, new MarkerOptions({ tabel; turnCounter toString(O1));

dir.getR oute(0).durationHtmt;

map.addOverlay(stepMarker),

step.htmiText = "Step " + twmCounter + ": ™ + stepText;
Yelse {

getTumByTurnDirections.cnabled = faise;

stephtm|Text = "Arrive at " + totext + " ¢ "+

——
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}

private function caleulate():void {
var constant:Number=new Number (1000);
Hdistance in meters
var dstance:Number-=dir. getRoute(0).distance;
#te convert distance in meters into kilometers
var dstance km:Number = dstance / constant;
HiMPG = 0.43K0 7L
Hmpg is actually knyliter in the case below (i Just name & mpg)

Hehoose the car ec

if (embox selectedLabel == "less than 1.0ce™) {
var mpgl:Nimber—riew Number(22,55);
Heost per fom (cpkm)
var cpkm 1:Number= Number(price. text) / mpgl;
Hotal cost
var fuel_costl :Number= dstance_km*epkm1;
var
totall:Number=fuel_cost}+parseFloat{exitCB selectedRtem. fare);
Alert show("Total Cost:RM" + (otall_toF 1xed(2));
H

else if (cmbox selectedLabel == "1.0¢c - F5ce™) {
var mpg2:Number=new Number(20.7),
Heast per lan (cplkm)
var epkin2:Number= Number(price.text) / mpg2;
Aiotal cost
var {uel cost2:Number= dstance_km*opkm?,
var
total2 :Numbe1f=fuel_ﬁ05&2—4-]3arseFloat(exitCB.selcctedltem.fam);
Alert.show("Total Cose:RM" + total2.1oFixed(2));
}

else if (cmbox sclectedLabel == "1, 5c¢ -2.0ce™) {
var mpg3:Number=new Number(18.2)
Heost per km (cplom)
var epkm3:Number= Number(price.text) / mpe3;
#total cost
var fuel cost3:Niimbei-= dstance_kin*opkm3;
var
total3:Number=fuel_cost3+parseFloat(exitCB. sclectedltem. farc);
Alert.show("Total Cost:RM" + total3.toFixed(2));
}

else if (cmbosx.selectedLabel == "more than 2.0ce™) {
var mpgd:Number=new Number(14.84);
Heost per km (cptom)
var cpkmd:Number= Number(price.text} / mpgd;
Motal cost
var fugl_costd:Number= dstance_km *opkm4;
var
totald:Number=fuel_cost4 IparseFloat( exitCB.selectedltem. fare);
Alert.show("Total Cost:RM" + totald.toFixed(2)),
}

i

<fmx:Secript>

</mx: Windowed Application>
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