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ABSTRACT OF THE THESIS

Global Warming Information Tool — A Map Based Teaching Aid
by
Gaurav Mathur
Master of Science in Computer Science
San Diego State University, 2010

In today’s computer age, the focus of high school teachers is slowly shifting to more
interactive teaching methodologies as opposed to a typical lecture format. Computer aided
teaching enables teachers to engage the students to the subject material in a more successful
manner and also increases kid’s desire and motivation to learn. One challenge faced by some
teachers is the need of interactive teaching software that is easily customizable, configurable
to fit the needs of both teachers and students and also supports creativity. This thesis project
attempts to find a solution for one topic in a way that can transfer to some other topics.

A Map Based Teaching Aid is an audio-visual map based GIS tool that facilitates
teaching through the use of interactive maps. It attempts to engage the students to the subject
by providing information overlaid on various maps that the student can interact with. The
current unit being prepared as part of this project is tailored to give information on Global
Warming and its affects all over the world. Various places that have shown some evidence of
global warming are identified as hotspots by this tool. These hotspots are dynamically
overlaid as points over the map and the students can interact with the hotspots to get audio
and visual information regarding global warming effects in the area. The students have the
capability to research and add new hotspots and also dynamically add pictures to the existing
hotspots.

This tool is accompanied by a custom web page that provides detailed information on
global warming, its impacts, controversial theories surrounding it and various online links to
games, videos and quizzes to capture interests of the students towards global warming.

This tool also integrates the Java Speech API with the MOJO (Map Objects with Java
Edition) tool provided by ESRI. This enables all the information regarding hotspots to be
delivered in an audio fashion also to further capture the interest of the students.



Vi

TABLE OF CONTENTS

PAGE

ABSTRACT ...ttt ettt b s bt e bt e b et e st e b e b e Re e b e et et e R et b n e ne et neans Y

LIST OF TABLES ...ttt e e e e e e e e enneas viil

LIST OF FIGURES ...ttt sttt e et e e e e e e ba e e anneeeanneaens IX

ACKNOWLEDGEMENTS ...ttt ettt sttt ene s ne e Xi
CHAPTER

1 INTRODUCTION ...oiiiiiiiiiiieiste ettt ettt be b e ene e 1

1.1 Background and MOTIVALION ..........cccoeiiriiiiniiieniceeeee e 1

1.2 OVEIVIBW ...ttt bbb bbbttt bbb bbbt et 1

L3 CONCEPL ...ttt 2

I T o (0157 0 [0 PSPPSR 2

L.3.2 GIS ot 3

1.3.3 FRALUIES ...t 3

1.4 ADOUL thiS DOCUMENT .....c.vieiiiiiiiieie et 4

2 TECHNOLOGY ..ottt sttt sttt e ene e 5

2L JAV A e e anes 5

2.2 Swing Application FramewWorK ...........ccccveiiiiiiicie e 6

2.3 Map ODbjects JAVA EdItION ..o 7

2.4.JaVA SPEECN AP ... e 8

REQUIREMENT SPECIFICATION ....oooiiiiiicee et 11

4 DESIGN AND ARCHITECTURE ..ottt 14

4.1 High Level ArChiteCTUIE .......ccoiiiiiiiicieeee e 14

4.2 DesigN Of the PrOJECT.......c.coiie et 15

5 PROJECT IMPLEMENTATION AND FEATURES..........ccoi i, 21

5.1 Development ENVIFONMENT ........coviiiiiiieiiie et 21

5.2 Swing Application framework ... 22

5.3 Using The MOJO TOOIDAIS........ccoiiiieiiicie e 22

5.3.1Z00M Pan TOOI Barl.....cooooeeeeeeeeee 23



5.3.2 SeleCtion TOOI BAr .......cccooieiiiieiieeee e 24

5.3.3 CUSLOM TOOIS ....ccuiiiiiieiiesie st 25

5.3.3.1 XY Layer and HOtSPOLS ..........cccoririiiniiieieie e 26

5.3.3.2 Add PiC TOOI ..ottt 28

5.3.3.3 Custom 1dentify 1CON ........oceiiiiiiiicieeeee e 28

5.3.3.4 HElP MENU ..ooovviieee et 30

5.3.3.5 USEr ManUAl.........c.cccueiiiiiiiee s 32

5.4 CUSLOM WED PAJE.......ociiiieeii ettt sra e 32

B SCREENSHOTS.....cciiieiie ettt re e e e es 34
7 CONCLUSION AND FUTURE ENHANCEMENTS......ccoiiiiiieieeseeeese e 37

BIBLIOGRAPHY ...ttt 39



Table 5.1. Custom Tools

viii

LIST OF TABLES



LIST OF FIGURES

PAGE
Figure 1.1. ConcCept OF NOSPOL. .......oviiiiiiiieee e 2
Figure 2.2. Application and ApplicationContext class interaction.. .........c.cccccveveviverieevieseennnnn, 6
Figure 2.3. JSR-296 architecture — Application and ApplicationContext singletons. ............... 7
Figure 2.4. State diagram for a Speech SYNtheSIZer...........ccccveie e i 9
Figure 3.1. Project life CYCIE. ..o 11
Figure 4.1. High Level Architecture diagram. ...........ccccoveviiieieeie e 15
Figure 4.2. Class diagram for application level component. ..........ccccooevereninenenisiseeee, 16
Figure 4.3. Global INfo Map CIaSS.........ccveiiiiieiice e 17
Figure 4.4. Class Diagram for XY FEature LaYer........ccocviiiriiiiiiieieie e 18
Figure 4.5. Class Diagram for Hotlink Identify tool............ccccceviiiiiiciiccceece e 19
Figure 4.6. Class Diagram for Add PiC tOO0L...........cooiiiiiiiiiiieecee e 19
Figure 4.7. Class Diagram for Helper CIaSSeS. .........ccciveieiieieeie e 20
FIQUIE 5.1, TOOIDAIS. ... bbbt 23
Figure 5.2. Z00m Pan TOOI Bar. .........cccciieiiiieiiece ettt 24
Figure 5.3. SeleCtion TOOI Bar. .......cccooiiiiiiiiieiieee e 25
Figure 5.4. CUStOmM TOOIDA. .......cciiiiiice e e 26
Figure 5.5. CSV File FOIMAL........ccoiiiiiiiiiiiiieee e 27
Figure 5.6. A SAMPIE CSV FIlB. ....oouiiiiiece e 27
FIgure 5.7. Add PiC TOOL.......coiiiiieie e 29
Figure 5.8. Add PiC DIialog BOX......cc.civieiiieieiiesiecie sttt 29
Figure 5.9. INfOrmation DIalog. .........cooiiiiiiiiiiiieee s 30
Figure 5.10. HEIP MENU. ..c.viiviiiiieie ettt ettt e e e e re e ens 31
Figure 5.11. Help DIal0G. ....ooeeiiieieiieieiesie ettt 31
Figure 5.12. USEr IMANUAL .........ccueiiiiiiieiie ettt 32
Figure 5.13. Web Page for the ProjeCt. .........cooiiiiiiiiee e 33
Figure 6.1. HOmMe SCreen Of GWIT. ...ooviiiiiiic e 34
Figure 6.2. WOIIA MAP VIBW. ....c.oiiiieieiieitiiteee ettt 35



Figure 6.3. New map view. This is initially blank and can be customized by the user.

Add Pic tool is activated iN thiS VIEW...........cceieeiiiie i 35
Figure 6.4 Video page. Contains links to online videos regarding global
LV 1 11T OSSR 36

Figure 6.5. Games page. Contains links to some very informative links on the
110 0 T=] SRRSO TSP PP PRPRORPRPRIR 36



ACKNOWLEDGEMENTS

| would like to thank Dr. Carl Eckberg for his support and help during this thesis. I
would also like to thank Professor Tao Xie and Dr. Piotr Jankowski for being a part of my
thesis committee. | would also like to thank Ms. Debra Byrd, Science Teacher at Helix
Charter High School for her support and suggestions during the project.

Xi



CHAPTER 1

INTRODUCTION

1.1 BACKGROUND AND MOTIVATION

In modern times, keeping high school students interested in the course material is one
challenge faced by many teachers. Students get bored easily reading course books and
usually loose motivation. In today’s computer age, focus is slowly shifting to more
interactive methodologies of teaching students in high schools as opposed to typical lecture
formats. Computer aided teaching helps in engaging the students to the subject material and
also increases their motivation and desire to learn. One challenge faced by some high school
teachers is the need of an interactive map based teaching tool that fits the need of both
students and teachers, is easy to learn and use and easily configurable. This was the major
source of inspiration for this thesis project. This project attempts to provide a solution for one
topic in a way that can be easily transferred to various other topics in future.

This thesis report discusses the project in detail, how it was developed in accordance
to the requirements gathered from high school teachers and how it focuses on teaching the

students at high schools.

1.2 OVERVIEW

The study unit being prepared as part of this thesis gives detailed information on
global warming, it’s affects all over the world, controversial theories surrounding it and
various online multimedia links to games, videos and quizzes regarding climate shift and
global warming.

Global Warming Information Tool (GWIT) is an audio visual map based Geographic
Information System (GIS) tool that facilitates learning in a more interactive manner. It
attempts to engage the students to the course material by providing information overlaid on
various maps that the students can interact with and make changes dynamically. It provides a
teaching environment where teachers can easily extend the tool to prepare various study units

in future and also distribute research assignments to students.



1.3 CONCEPT
This section introduces some of the concepts used in this thesis project. This includes
hotspots, Geographic Information System (GIS), overview of the features of this application

and some information regarding this document.

1.3.1 Hotspots
Hotspots are places that have shown some evidence of climate shift or global

warming over the past few decades. This tool identifies over 100 such hotspots all over the
world. These hotspots are dynamically overlaid over the map and the students can interact
with them to get audio and video information regarding global warming effects in the area of
the hotspot. Students have the capability to research new hotspots and add them to the map.
They can also add pictures or information to already existing hotspots dynamically. Figure
1.1 shows the hotspots that were identified for North America and how they are overlaid on

the map. Hotspots are the small green dots on top of the map.

Figure 1.1. Concept of hotspot.



The architecture of the project and concept of hotspots are easily extendable. This
concept can be used to create new study units in future. A hotspot can be anything, it just

represents a point on the map, its significance is in the information it provides.

1.3.2GIS

GIS abbreviates Geographic Information System [4]. GIS is any system capable of
displaying location based data and capable of performing analysis on the spatial data. An
example would be display of information using maps [4]. Few of the biggest GIS software
available to the users are ArcGIS and ArcView that are developed by ESRI.

This thesis project utilizes the GIS component architecture by the name Map Objects
Java Edition (MOJO). The main advantage of using component software like MOJO is that it
can programmed to customer requirements using the libraries provided and Java technology.
Another motivation for choosing MOJO as the GIS software is the detailed documentation
provided by Dr. Carl Eckberg at San Diego State University and his course on GIS [4].

MOJO is discussed in detail in chapter two of this report.

1.3.3 Features
The main features of Global Warming Information tool (GWIT) that will be discussed
in detail in the following chapters are summarized below.

e GWIT provides a map based teaching environment tailored to give detailed
information on global warming.

e This tool uses the MOJO component architecture as the GIS software and
programmatically enhances it according to the needs of the user.

e This tool provides a generic architecture that can be enhanced or reused in various
study units.

e Users have the ability of creating custom layers on the map in the form of points file.
They can dynamically add pictures and information to these points.

e This tool integrates the Java Speech API with the MOJO component to incorporate
text to speech support to further capture the interest of the students. This feature can
be enhanced in future to include better quality audio voices.

e This tool is accompanied by a custom web page that contains links to various
information sources on the internet regarding global warming and various quizzes,
videos and games related to it to capture the interests of the students.



e This tool is easy to learn and use and is accompanied by a very informative help
menu and a detailed web based user manual to guide the students and teachers
through various features of this tool.

1.4 ABOUT THIS DOCUMENT

This document is prepared in seven chapters. Chapter one provides an overview of
the thesis project and the motivation behind the project. Chapter two gives details on all the
technologies used during the development of the project. Chapter three and four concentrate
on the initial phases of software development life cycle. They include requirement gathering
and analysis and design of the project in the form of architecture diagram and various class
diagrams. Chapter five gives detailed information on all the features implemented as part of
this thesis, including code snippets wherever required. Chapter six contains few screenshots
of the application and chapter seven concludes this report by presenting a conclusion and

some suggestions regarding future enhancements.



CHAPTER 2

TECHNOLOGY

This chapter focuses on various technologies used in the development of this thesis

project.

2.1 JAVA

Java is an object-oriented, cross platform programming language that is intended to
let application developers “write once, run anywhere” [10]. It is designed to be general
purpose, concurrent, distributed, highly scalable, reliable, secure and have as few
implementation and system dependencies as possible. Java is currently one of the most
popular programming languages due to its wide range of use in application based software,
desktop based applications and distributed web applications [10].

Few of the features and advantages of Java are captured below.

e Object Oriented programming support— Java is an object oriented programming
language. All the code written in Java is written in the form of classes. This helps
developers to write re-usable modules and components. Existing classes can be easily
reused adding additional features as and when required. Concepts like inheritance,
encapsulation, abstraction and polymorphism all make Java a strong object oriented
programming language [8]. Due to this feature most of the classes built as part of this
project are reusable and can be easily extended by other GIS applications in future.

e Architecture Neutral — Java is an architecture neutral language [8]. Not only is it
platform independent, but it works on wide variety of hardware architectures and
operating systems. The Java compiler generates a set of byte code instructions that are
platform/operating system/hardware independent [8]. This byte code can be
interpreted on any system by the Java Virtual Machine (JVM). Platform
independency was a big requirement for this thesis project.

e Javais easy to learn and use. This makes java code easier to learn, write, compile and
debug [1].

e Other features include robustness, security, multi-threading support and reliability.
All the above mentioned features make Java a popular programming language and a

good choice for this project.



2.2 SWING APPLICATION FRAMEWORK

The Swing Application Framework is a Java specification that aims to provide a
simple application framework for Java swing applications [18].The purpose of this
framework is to manage the lifecycle of swing applications in an efficient and reliable
manner and to provide basic resource management required for java swing applications. The
main emphasis of this framework is to allow programmers to quickly get started with swing
applications and to adopt best practices common to every application [13].

The Application base class defines the application lifecycle, most importantly the
startup and shutdown procedures. A single instance of this class is created at startup of the
application [3]. The Application subclass and all its functionality are supported by the
ApplicationContext base class. Both these classes together manage the swing application and

have a one to one relationship [13] as shown in Figure 2.2.

ApplicationContext

LocalStorage
Application SessionStorage

ActionManager
= Task

TaskService
TaskMonitor
ResourceManager
ResourceMap

Figure 2.2. Application and ApplicationContext class
interaction. Source: [13] J. O’Conner, Using the swing
application framework. Sun Java, http://java.sun.
com/developer/technical Articles/javase/swingappfr/,
accessed September 2010, July 2007.

The Application Context class acts as a wrapper over the Application Class and
provides access to session storage, resource manager, task manager, local storage etc. [3] as
shown in Figure 2.3.

This thesis project utilizes the above architecture to create a standalone java swing
desktop application based on the Swing Application Framework. The lifecycle of the project
including startup, resource and memory management, error logging, shutdown etc are
managed by calling the appropriate methods of the SingleFrameApplication and Application

classes.



ApplicationContext

LocalStorage SessionStorage
Application
launch()
startup()

ActionManager exit() ResourceManager
ApplicationActionMap shutdown() ResourceMap
ApplicationAction ResourceConverter
EAction @Resource

TaskService, Task,

‘g TaskMonitor

Figure 2.3. JSR-296 architecture — Application and
ApplicationContext singletons. Source: [3] An introduction to the
swing application framework APl (JSR-296). Java.net,
https://appframework.dev.java.net/intro/index.html, accessed
September 2010, n.d

2.3 MAP OBJECTS JAVA EDITION

Map Objects Java Edition (MOJO) is a collection of various map based java
components that can be used to create variety of web based and desktop GIS applications [5].
This allows for creation of both client side GIS applications and server side constructs to
integrate with internet based applications anywhere in the world. Some of the main features
include displaying dynamic, real time geographic data, allowing the users to interact with
maps, perform spatial queries and geometric operations on spatial information and
customizing map views according to user requirements [5].

Key features regarding MOJO as described in [4] [14] that made it a perfect choice

for this thesis project are summarized below.

e This gives users the ability to combine variety of data sources together in a single
application. This feature allows users to combine personal data sources with various
data sources available on the internet to create custom map layers [14].

e Map Objects Java edition provides users with a wide range of GIS capabilities to
interact with the maps and spatial information related to it. Few of the features
include labeling maps, creating custom point’s layer, zoom capabilities, creating



layers dynamically by selecting features on the map, querying spatial data, statistical
analysis, panning multiple layers, measuring distances etc [14].

e Easy integration with IDE’s (Integrated Development Environments) — Map Objects
can be easily integrated with any Java IDE. NetBeans IDE was used for the
development of this thesis project. Map Objects library was easily imported in the
NetBeans IDE.

e Dr. Carl Eckberg’s course on GIS and the book prepared by him on using Map
Objects Java Edition [4] has been a major source of inspiration and motivation behind
this project. It provides all the programming help required to get started with
developing a GIS application using this technology.

e Arrich set of java swing components are included with Map Objects that help to
create applications with attractive User Interfaces. Various dynamic dialogs, map
views, toolbars, intelligent legends can be created easily [14]. Easy integration of
Map Objects with the Swing Application Framework facilitated creation of a desktop
application that manages the whole application lifecycle, error handling, resource
management etc which reduces the burden on the developer.

e Developing web based GIS applications — Even though this feature is not used in this
project, but it provides a very useful future enhancement. Any application developed
using Map Objects Java Edition can be easily distributed over the internet using Sun
Java Web Start technology [14].

2.4 JAVA SPEECH API

The Java Speech API provides a platform independent, easy to use and integrate
interface to the speech technology via speech recognition and speech synthesis [11]. Speech
recognition facilitates speech to text, i.e. it enables computers to process audio speech input
and convert it to text [11]. Speech synthesis on the other hand is referred to as text to speech
technology which enables computers to produce synthetic speech from text [11]. These
technologies are widely used in various software applications like voice generated response
applications, dictation systems, and online tutorials. Such applications also help in increasing
the usage of computers for people with physical limitations [11].

JSAPI (Java Speech API) uses the concept of speech engine. “Speech engine” [16] is
any system that is capable to deal with speech input and output. The above discussed speech
recognizers and speech synthesizers are instances of speech engine. The parent package that
provides all the classes and interfaces to define a speech engine is javax.speech.
javax.speech.synthesis and javax.speech.recognition packages extend the functionalities of

the basic engine with support for speech recognition and synthesis [16].



This thesis project uses the speech.synthesis package to provide text to speech
support. The four basic steps involved in all speech synthetic applications as shown in [17]
are summarized below.

e Create: In this step the application grabs the instance of the speech synthesizer by
calling the createSynthesizer method. A particular language can be requested at this
moment using the SynthesizerModeDesc argument.

e Allocate and Resume: This allocates the system resources and puts them in a resumed
state.

e Generate: This step facilitates the generation of synthesized speech from a given
string.

e Deallocate: This step frees up the synthesizer resources. This is important as the caller
is blocked until the synthesizer is in the QUEUE_EMPTY state, i.e. until the text is
being spoken.

The diagram in Figure 2.4 illustrates the various synthesizer states.

(fFALLOCATED

QUEOE _OPDATED

QUEUE OFDATED

QUEUE_EMPTY i QUEUE_MOT EMETY

QUEOE EMPTIED

EMGINME RESOMED

PAOSED EESUMED

EMGIMNE PAUSED

. v

Figure 2.4. State diagram for a speech synthesizer. Source: [17] Speech
Synthesis. Java Speech APl Programmer's Guide. Sun Microsystems, Inc.,
http://java.sun.com/products/java-media/speech/forDevelopers/jsapi-
guide/Synthesis.html, accessed September 2010, n.d.

This project utilizes the features provided by JSAPI to incorporate text to speech
support. JSAPI allows developers to integrate speech technology with any java based desktop
or web start application. The API provides a cross platform interface to speech synthesizers
[12].
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This project uses an open source, third party implementation of the speech
synthesizer available on Sun’s website with the name FreeTTS 1.2 [6]. This is a speech
synthesis system written entirely in Java language and utilizes the javax.speech API provided
by Sun itself.
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CHAPTER 3

REQUIREMENT SPECIFICATION

This chapter focuses on the requirement gathering phase. All the requirements
gathered from the end users are explained in this chapter.

One of the most important phases of software development is requirement gathering.
This phase occurs during the beginning of any project that is being developed for a customer.
During this phase all the requirements are gathered from the customer and analyzed in detail.
The requirements are mainly analyzed from a feasibility stand point. Figure 3.1 depicts the

overall lifecycle of the project.

Plan, Analyze, 7
Design, Implement

Requirements Deliver

Figure 3.1. Project life cycle. Source: [2] Analysis World: Strategize —
Analyze — Architect. Analysis World, http://analysisworld.com/
RequirementsGathering.aspx, accessed September 2010, n.d.

GWIT (Global Warming Information Tool) has been made under the guidance of Dr.
Carl Eckberg of Computer Science department, San Diego State University and Ms. Debra
Byrd of Helix Charter High School. This tool is designed to facilitate teaching in high
schools with the use of interactive maps. The study unit being prepared under this thesis
project is tailored to give detailed information on global warming all over the world. The
main users of this tool would be the students of high schools which made it even more
important to carefully collect and analyze the requirements so that the project is made in a
manner that is useful to the students.

The main requirements regarding the features and final deliverables of the project as
discussed with Ms. Debra Byrd at the start of the project are summarized below.

The functional and data requirements of the project are as follows:


http://analysisworld.com/%0bRequirementsGathering.aspx
http://analysisworld.com/%0bRequirementsGathering.aspx

12
To create an audio-visual map tool to facilitate teaching in high schools in an
interactive manner.

The study unit being prepared as part of the thesis shall give detailed information on
global warming.

3. This tool shall cover all the continents of the world.

4. This tool shall identify hot spots in each continent that have shown some impact of

10.

11.

global warming and give detailed audio and visual information regarding each of
these spots.

This tool shall be created so that students can easily identify and relate various places
all over the world.

This tool shall have a custom web page that will provide detailed information on
global warming, its impacts, controversial theories surrounding it and various online
links to games, videos and quizzes to capture interests of the students towards global
warming and climate shift.

This tool shall give users the ability to edit the content and pictures of the existing
hotspots.

This tool shall have a customizable architecture so that various study units can be
prepared for teaching various courses in the future.

This tool shall provide students the ability to research new points and add their own
pictures and content to existing or new points. This can be used by the teachers to
distribute research based assignments and homework to the students.

This tool shall have detailed help menus to guide users through all aspects of the tool
and its correct usage.

This tool shall be accompanied by detailed documentation and tutorial on how to
customize the tool to prepare new study units in the future.

The look and feel requirements regarding the user-interface are as follows:

1.

The user interface shall be designed in a way that is easy to learn and use by the
students of high schools.

The user interface shall use attractive and informative images to capture the interests
of the students.

The custom web page being designed for the project will have an attractive user
interface and use large and attractive fonts.

The platform requirements are as follows:

1.

2.

The tool shall be platform and operating system independent. The major platforms it
should be tested before delivery are Mac OS and Windows.

This tool shall be easily deployable and executable to facilitate ease of use for
teachers and students.
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3. To make the tool platform and system independent, the tool shall be developed in
Java which is a platform independent technology. Map Objects Java Edition provided

by ESRI will be used in this project. All the technologies used are described in detail
in the chapter two of this report.
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CHAPTER 4

DESIGN AND ARCHITECTURE

Any software is as efficient as its underlying design and architecture. This chapter

focuses on the higher level architecture and design of this thesis project.

4.1 HIGH LEVEL ARCHITECTURE

A high level design defines the various components of the software being developed.
A High Level Architecture diagram (HLA) tries to represent and analyze all the requirements
finalized in the previous phase and constructs an architecture that can fulfill all the
requirements. This is a very important step in the development cycle as all the components
will be designed and programmed according to this HLA. Any non functional requirements
like scalability have to be addressed at this stage of development [7].

The HLA for this thesis project is shown in Figure 4.1. The architecture is broken
down into the following high level components:

1. Application Lifecycle Component: This component defines the application lifecycle
and its management. It defines the framework that will be used to manage the steps
like startup, launch, resource management and exit of the application. The home
screen is a part of this component as it acts as a central place to access rest of the
application.

2. Application Level Component: This layer defines two major components of this tool.

e Map Screen: This defines the various map views that can be launched from
the home screen. The views available will be World, North America, South
America, Africa, Asia, Europe and a new blank map. Each view will be
launched with preloaded map layers and custom layers created for hotspots.

e Custom Web Page: This defines the web component of this application and
how the information will be provided in the form of online links, games,
quizzes and videos regarding climate shift and global warming.

3. Map Components: The Map Components shall consist of the various toolbars
provided by Map Objects Java Edition and all the custom tools that will be created to
help users interact with the maps to gain useful information. These components will
be discussed in detail in later chapters.



Application
Lifecycle
Component

Application
Level
Components

Map
Components

Figure 4.1. High Level Architecture diagram.

Custom
Helper
Components

4. Custom Helper Components: This layer defines all the low lever helper components
that will be developed. They include integrating text to speech support into the Map
Component, collecting relevant data regarding global warming in the form of
hotspots, downloading all the required map files, creating custom help menu, user
manual and creating a configuration file for the project.

4.2 DESIGN OF THE PROJECT
Once the architecture is in place and all the components have been identified, the next
phase is to design each component. This consists of determining the functionality of each
component, relationship between them, identifying any component dependencies and also
identifying any inter component interactions.
Class Diagrams are often used to represent various parts of the application. A class

diagram is a basic building block of the application. It helps in creating a conceptual and

15
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visual model of the components defined by the architecture. The classes represent the various

real world objects the application is composed of. This helps in defining the relationships and

dependencies between the classes. The class diagrams that were designed for this project are

depicted in Figure 4.2.
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Figure 4.2. Class diagram for application level component.

The class diagram shown in Figure 4.2 represents two high level classes of this

project. GlobalWarmingInfoTool App class extends the SingleFrameApplication class which

provides the functionality of managing the lifecycle of any swing application. On startup, it
instantiates the GlobalWarmingInfoToolView class which represents the home screen that

the users see on the startup of the application. This class implements functionality to launch
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the various map views according to the configurations file. The actual map view is depicted

by the GloballnfoMap class shown in Figure 4.3.

= Global InfoMap

ANrbatos

package Map map

package boolean fullvap
package Legend legend

package Layer layer

package Acetatelayer acetlayer
package Layer activelayer
package int activelayerindex
package JMenuBar mbar
package File currDir

package String dir

package JMenultem attribitem
package JMenultem createlayertem
package JMenultem promoteitem
package JMenultem demoteitem
package JMenultem printitem
package JhMenultem addlyritem
package JMenultem remlyritem
package Jvenultem propsitem
package Toc toc

package ZoomPanToolBar zptb
package SelectionToolBar stb
package JToolBar jtb

package JLabel milesLabel
package JLabel kmLabel

package JPanel myjp

package JButton prtjb

package JButton addlyrjb

package JButton ptrjb

package JButton helpjb

package JButton XYjb

package JButton addPic

package JButton userhianual
package ActionListener lis
package Actionlistener layerlis
package Actionlistener layercontrollis
package TocAdapter mytocadapter

package Envelope env

Cpostions
public Globallnfohtap( String shp, String xy, String option, String
private void addShapefileToMap( Layer layer, String s )
private void enableDisable Buttons( )

Figure 4.3. Global Info Map Class.

This class extends all the features, toolbars and other required functionalities from the
com.esri.mo2 package which is part of the standard Map Objects Java Edition API as
provided by ESRI.

The classes providing the XY feature support are depicted in Figure 4.4. This
functionality is inspired from [4]. AddXYtheme and XY featureLayer class provide the

functionality of adding custom layers on the maps. The XY points are read from Comma
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= X¥featureLayer

= CcsvFileHandler

Albribudas
package BaseFields fields
private Wector featureWector

Oparalions
public XY featureLayen] BasePointsArray bpa, Map map )
private void createFeaturesAndFields{ BasePoints&rray bpa, Map map )
private void createDbfFields] )
public BaseFeatureClass getFeatureClass String name, BasePointsAmray b
public AddX¥theme getOnClick )
public void setOnClick] AddXtheme val )

Aliribudas
package String fileMame
package ArrayList rows
package File csv
package String opt
package double ab=0.75

an Click]

|AddXYtheme
Alirjbudag
package JFileChooser jfoc = new JFileChoosen".")
package BasePointsArray bpa = new BasePointsAmay

Oparaliang
package AddxXYtheme( GloballnfolMap o)
public wvoid sethap( Map map1 )
public CEWFileHandler getCSWFileMamel )
public woid setCS5WFileMame( C5WFileHandler val )

Figure 4.4. Class Diagram for XY Feature Layer.

Oparabions
public CEWFileHandlen] String fileName, String opt
package FileBean findMateh{ double a, double b}
public FileBean getFileBean( )

public wvoid setFileBean( FileBean val )

/ C 5'wFileName /,.-’x

mFileBean I.!f

| FileBean

Alribudas
public int lineMum
public double lat
public double lon
public String nameOfPlace
public ArrayList fileMames
public ArayList fileDesc

Opevraliang
public FileBean{ }
public double getLat] )
public wvoid setLat] double lat)
public double getlLon( )
public woid setlon{ double lon )
public String getName( )
public woid setName( String nameOfFPlace )
public ArrayList getFileMames{ }
public woid setFileMames{ ArrayList fileMame
public ArrayList getFileDesc] )
public int getlineMum( )
public woid setlineMum( int lineMum }

Separated Value (CSV) files which are represented by the FileBean class. CSVFileHandler is

the class which reads and updates the CSV files represented as FileBeans.

The class diagram for the hotlink identify functionality is depicted in Figure 4.5. The

Hotlmage class extends the javax.swing.JDialog class. This represents the dialog that opens

up when the user clicks on any hotspot on the map. The information is read from the

FileBean representing the CSV file using the CSVFileHandler object.

The classes used to implement the AddPic tool are shown in Figure 4.6. The AddPic

tool changes the cursor icon and allows the user to click on any hotspot over the map in edit

mode. The AddImageDialog class extends the javax.swing.JDialog class. This allows the

user to browse to any image that needs to be added to the clicked hotspot. The CSV file
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[~/ Hotlink
Attributes

Operations
public Hotlink( GloballnfaMap o)
public void mouseClicked{ MouseEvent me )
public CSVFileHandler getCSWFileHandler( )

public void setCSVFileHandler( CSVFileHandler val )
public AddXYtheme getOnClick( )

public void setCnClick( AddXYtheme val )

mCsYFileHandler

=] csvFileHandler

ElHotimage
Attributes
package Image image
package String bluggee ="
package String description=""
package String nameOfPlace ="
Cperations Ett

package String getBluggee( )

public Hotlmage( Image imagel, String s, int x, int y, String place, boolean first )

Attributes
package String fileName
package ArrayList rows
package File csv

hAngDisplayDaty

Figure 4.5. Class Diagram for Hotlink Ident

package String opt
package double abh =075

Operations
public CEVFileHandler( String fileName, String option )
package FileBean findMatch( double a, double b)
public FileBean getFileBean( )
public void setFileBean( FileBean val )
public Hotlimage getFetchAndDisplayData( )
public void setFetchAndDisplayData( Hotlmage val )

ify tool.

= AddPicTool

| AddimageDialog

Attributes

Operations
public AddPicTool{ GloballnfoMap o )
public void mouseClicked( MouseEvent me )
public AddimageDialog getTnClick( )
public void setOnClick({ AddimageDialog val )

=1 CcSVFileHandler
Attributes

| fetchEditBean

Attributes
package String file ="
package String desc =""
package String nm =""
package JButton ok = new JButton("OK")
package JButton cancel = new JButton("Cancel")
package JButton browseFileBT = new JButton("Browse")
package JTextField fileName = new JTextFisld("Enter image path”, 25)
package JTextField fileDesc = new JTextField("Enter image description”, 25)
package String source ="
package String destination =
package ActionListener lis = new ActionListener()

package String fileMame
package ArrayList rows
package File csv
package String opt
package double ab = 0.75

d\

Operations
public CSVFileHandler( String fileName, String option )
package FileBean findMatch( double a, double b )
public FileBean getFileBean( )

Dperations
package String getFileName( )
package String getnm( )
package void setnm{ String n)
package String getFileDesc( )
public AddimageDialog( FileBean fb, GloballnfoMap o )
public void copylmage( String source )
public sgf getFetchEditBean( )
public void setFetchEditBean( sgf val )

public void setFileBean( FileBean val )

Figure 4.6. Class Diagram for Add Pic tool.
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handler manages the updates to the CSV file bean.

Figure 4.7 depicts the class diagrams for the various helper classes developed during
the development of the project. Blabber class imports the javax.speech package to implement
text to speech functionality. HelpMain class implements the help menu created to enrich the

user experience.

[El HelpMain
Aldribapag
private JButton back
e Arrow private JButton forward
Aibrib et private JButton zoomTo
Oparalions pri'\rate JButton zi
package Amow( Globallnfohtap o pr!'\u'a‘te - Buttan zo
private JButton full
private JButton pan
private JButton pand
=1 Blabber priwvate JButton identify
Aliribaas private JButton find
public Synthesizerviode Desc desc private JButton query
public Syrthesizer synth private JButton select
private JButton buffer
Opavralinns

private JButton attributes

blic Blabhb
public Blabberi } package File currDir

public woid finalize{ )

package JPanel myjp
package JPanel myjp2
package JButton prjb
package JButton addlyrib
package JButton ptrib

package wvoid wutten] String test

= DistanceTool package JButton distjb
Abiribagas package JButton hotjb
package int startx package JButton helpjb
package int starty package JButton XYjb
package int endx package JButton addPic
package int endy package Actionlistener lis
package int cumr= package .Jlabel statuslabel
package int curmy package Jlabel statuslabell
package Point init Poirt package Jlabel status1
package Point endPaoint package Jlabel status2
package Point curmrPaoint package JLlLabel status3
package double distance package JlLabel status4
Dperalions package JPanel jtb
public DistanceTool{ Globallnfoliap o 3 package JPanel jth2
public woid mousePressed( MouseEvent me & package JPanel jtb3
public woid mouseRelzased( MouseEvent me package JPanel jtb4
public woid cancel } Dpeations

public Helphiaing 3
public woid actionPerformed( ActionBvent

Figure 4.7. Class Diagram for Helper Classes.
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CHAPTER 5

PROJECT IMPLEMENTATION AND FEATURES

This chapter focuses on the implementation of the project, development environment

used and the various features implemented.

5.1 DEVELOPMENT ENVIRONMENT

NetBeans [15] was used as the integrated development environment (IDE) to develop

this project. The reasons to choose NetBeans as the development platform were as follows:

NetBeans is one of the largest development IDE’s available for building Java based
applications. It provides support for building standalone desktop based as well as web
based applications.

Integrated support to develop GUI based java swing applications. Swing Application
Framework was used as the framework to develop this GUI based application.
NetBeans already comes integrated with this framework and can be used easily to
create desktop based applications.

Easy integration with Map Objects Java Edition (MOJO). MOJO is the GIS
component architecture provided by ESRI that was used to provide GIS support in
this project. NetBeans was easily integrated with MOJO libraries which further
enhanced the development capabilities.

Inbuilt profiling tools in NetBeans help to monitor the applications for memory leaks,
optimizations etc. This proved to be really helpful during the development of this
project.

NetBeans provides great drag and drop features for GUI development which was a
major part of this project. Complex swing based designs can be easily accomplished
using this feature without having to bother about various layouts and other
dependencies.

NetBeans provides a UML modeling tool which was used to create the class diagrams
shown in chapter four.

To summarize, following tools and technologies were used to develop this project:

NetBeans IDE available at [15].
Java SE Development Kit downloadable at [9].

Map Objects Java Edition installation CD obtained from Dr. Carl Eckberg, Computer
Science Dept, San Diego State University.
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o FreeTTS 1.2 — speech synthesizer for java applications available at [6].

5.2 SWING APPLICATION FRAMEWORK

The merits of using Swing Application framework are discussed in the technology
section in chapter two. This section describes how the framework was used and some java
code snippets are provided. GlobalWarmingInfoTool App is the base class which extends the
SingleFrameApplication class. The following code snippet represents the standard functions
provided by this class. The startup method launches the GlobalWarminginfoToolView class
which represents the home screen. The getApplication() method returns the single static
instance available for this class. The main function calls the launch() function to start the
application and calls the custom function to parse the configuration file prepared for this
project.
public class GlobalWarmingInfoToolApp extends
SingleFrameApplication {

@Override protected void startup() {
show (new GlobalWarmingInfoToolView (this));
}
@Override protected void configureWindow (java.awt.Window
root) {

}
public static GlobalWarmingInfoToolApp getApplication() {
return
Application.getInstance (GlobalWarmingInfoToolApp.class);

}

public static void main (String[] args) ({
launch (GlobalWarmingInfoToolApp.class, args);
parseCfgFile();

}
}

The rest of the attributes and operations defined in this class are shown in the class

diagram for this class, Figure 4.2 in chapter four.

5.3 USING THE MOJO TOOLBARS
MOJO provides a set of toolbars that can be included in any GIS project. These
toolbars are provided as part of the com.esri.mo2.ui.tb package. A toolbar is a collection of

various tools that give users the capability to interact with the maps and perform other map
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related tasks like zoom, pan etc. This section discusses the toolbars used in this project. The

toolbars are shown in Figure 5.1.

ZoomPanToolBar

O vl e ooy s

Custom Tool Bar SelectionToolbar

Figure 5.1. Toolbars.

Following code snippet shows how to add the ZoomPanToolBar and
SelectionToolBar to a GIS application as learnt from [4].

// import the mojo toolbar classes
import com.esri.mo2.ui.tb.ZoomPanToolBar;
import com.esri.mo2.ui.tb.SelectionToolBar;
public class GlobalInfoMap extends javax.swing.JFrame {
public GlobalInfoMap () {
// declaration
Map map;
ZoomPanToolBar zptb;
SelectionToolBar stb;
//instantiation
map = new Map();
zptb = new ZoomPanToolBar():;
stb = new SelectionToolBar();
//setting the toolbars on the map
zptb.setMap (map) ;
stb.setMap (map) ;
getContentPane () .add (zptb) ;
getContentPane () .add (stb) ;

Any additional tools can be added on a custom JToolBar which is part of javax.swing
package. The JToolBar can be added to the map in the same way as shown above.

5.3.1 Zoom Pan Tool Bar
The Zoom Pan Tool Bar provides a wide variety of tools enabling users to perform

activities like zoom, pan, change the extent of the map etc. Figure 5.2 shows the various tools
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| Zoom To Full Extent |

|Pan One Direction

Zoom Out /,f"”

Mext Extent

Previous Extenﬂ

| Zoom To Active Layer |

Figure 5.2. Zoom Pan Tool Bar.

available in the Zoom Pan Tool Bar. The icons used are pretty common and self descriptive
to a large sense. The usage of each tool as learnt from [4] is summarized below.

e Previous Extent: All the displays of the map keep getting saved. Previous extent helps
user to go back to an old display of the map.

e Next Extent: Allows the user to go forward to the next display of the map.
e Zoom to Active Layer: Allows the user to zoom to the active selected layer.

e Zoom to Full Extent: Gives user the ability to zoom to the fullest extent of all layers
on the map. Helps user to return to the original view of the map.

e Zoom In: Gives user the ability to zoom in to any area on the map.
e Zoom Out: Gives user the ability to zoom out of any previously zoomed in state.

e Pan: This gives user the ability to drag the map in any direction required. This helps
in uncovering areas on the map that were earlier not visible.

e Pan One Direction: This is an abstract form of the pan tool. Gives user a set of
options to pan the map in a particular direction.

e Identify: This is the information tool. Clicking this changes the cursor to an identify
icon. The users can now click on any area of the map to get more information about
it.

5.3.2 Selection Tool Bar
This toolbar gives user the ability to select features on the map, write spatial queries,
search places on the map etc. Figure 5.3 shows the various tools available in the Selection

Pan Tool Bar. Most of these tools are disabled or grayed out initially. A map layer needs to
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Select Features|

Attributes

Query Builder

Clear All Selection

Figure 5.3. Selection Tool Bar.

be selected to enable these tools. The usage of each tool as learnt from [4] is summarized
below.

e Find: Allows user to search information related to the selected layer. The user can
Zoom or Pan to the results returned easily. This is extremely useful in locating places
on a map.

e Query Builder: Allows user to write queries related to various fields like names, area
in a region etc. The results returns can be easily highlighted on the map.

e Select Features: Allows user to select any area on the map in the form of a rectangle,
line, circle or a polygon. The selected areas are highlighted on the map. The user can
now create a new layer out of this selection using the “Create layer from Selection”
menu item.

e Clear All Selection: This helps in clearing any previous selections on the map that
may have been created by the select tools.

e Buffer: Gives user the ability to create a buffer around any selected feature on the
map. The user can specify the buffer distance radius in miles.

e Attributes: Opens up the attribute table corresponding to the selected features on the
map.
5.3.3 Custom Tools
Figure 5.4 depicts some of the custom tools created using the MOJO API and Java
Swing.
The main uses of these tools are summarized in Table 5.1 [4]. Some of these tools and
their implementation will be discussed in detail later on in this chapter. The implementation

of few of these tools is learnt from [4].
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| Arrow ||A1:Id La'g.rer||ldentif1,f|

I

User Manual +

Add Pic Tool

print | Measure| XY Layer| | Help |

Figure 5.3. Custom Toolbar.

Table 4.1. Custom Tools

Tool Function

User Manual | This launches an html web page that contains the user manual created for
this tool.

Print Gives user the ability to print the map. Currently both the table of
contents and the map screen are printed.

Arrow Gives user the ability to clear any selected tools. Allows user to go back
to the original cursor icon and deselects any selected tools. Also clears
the lines created on the map by the Measure tool.

Measure Allows the user to measure distance between any two points on the map.
A line can be drawn between any two points on the map by dragging the
cursor after clicking this tool. The distance is displayed both in
kilometers and miles near the foot of the map.

Add Layer Allows the user to add map layers on the map in the form of shape files.
Opens up a dialog box using which the user can browse to the desired
shape file. Any number of layers can be added at a time on the map.

XY tool This is a custom tool to add XY Feature Layers on the map as shown in.
Users can load custom layers on the map using this feature.

Identify This is a custom identify icon. This allows the users to interact with the
hotspots on the map to gain information regarding them.

Help Menu | This opens up a help menu dialog box. Gives sufficient help on all the
toolbars available to the user.

Add Pic Tool | Allows users to dynamically add new pictures and descriptions to

existing hotspots on the map.

Source: [4] Advantages of Java. IBM, http://publib.boulder.ibm.com/infocenter/
aix/vérl/index.jsp?topic=/com.ibm.aix.prftungd/doc/prftungd/advantages_java.htm,
accessed September 2010, n.d.

5.3.3.1 XY LAYER AND HOTSPOTS
A hotspot is defined as any point displayed over the map. This tool gives user the

ability to create custom hotspots and add them to CSV files that can then be loaded on to the

map using the XY tool.

The format of the hotspot is shown in Figure 5.5.
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Latitude, Longitude, Name of the Hotspot,path to the image,descriptiod

Figure 5.5. CSV File Format.

A sample CSV file is shown in Figure 5.6.

=] nodhanmﬁcacsv‘

|—155.66535?,19.393632,Hawaii,E:\Data\Northﬂmerica\costarica.jpg, Description Herel

ol Lh RO

-154.493062,63.588753, Alaska, D:\Gaurav\info.png, Comparison of photographs taken

Figure 5.6. A Sample CSV File.

The following code snippet describes the FileBean class which represents the above

mentioned hotspot in forms of java code.

public class FileBean {
public int lineNum;
public double lat;
public double lon;
public String nameOfPlace;
public ArrayList fileNames;
public ArrayList fileDesc;
public FileBean () {

this.
this.
this.
this.
this.

}

lat = 0.0;

lon = 0.0;

nameOfPlace = "";

fileNames = new ArrayList<String>():;

fileDesc = new ArrayList<String>();

public double getLat () {
return lat;

}

public void setlLat (double lat) {

this.

}

lat = lat;

public double getLon () {
return lon;

}

public void setLon (double lon) {
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this.lon = lon;

}
public String getName () {
return nameOfPlace;

}

public void setName (String nameOfPlace) {
this.nameOfPlace = nameOfPlace;

}
public ArrayList getFileNames () {

return fileNames;

}

public void setFileNames (ArrayList fileNames) {
this.fileNames = fileNames;

}
public ArraylList getFileDesc() {

return fileDesc;

}
public int getLineNum() {
return lineNum;

}

public void setLineNum(int lineNum) {
this.lineNum = lineNum;

}
}

5.3.3.2 ADD Pic TooL
This tool implements the functionality of dynamically adding pictures and description

to the hotspots on the map. Clicking on this tool changes the cursor icon. This is shown in
Figure 5.7. Clicking on the hotspot opens up a dialog box as shown in Figure 5.8. The users
can browse to the desired image and add description related to it.

The Add Pic Tool dynamically updates the CSV file which contains the hotspot. A

copy is made of the original image and stored in the project folder.

5.3.3.3 CuUSTOM IDENTIFY ICON
The custom identify icon allows user to click on any hotspot and obtain more

information regarding it. On clicking this tool, the cursor changes to the identify cursor and
the user can then click on any hotspot.
Clicking the hotspot results in an information dialog as shown in Figure 5.9. This

dialog contains images and descriptions regarding the hotspot as specified in the CSV file.
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4 GWIT[Global Warming Inf =] )

File Theme LayerControl
| L5000 2l ooy w i i

¥/ XY Layer
| x
i

¥/ states

O

Y
Figure 5.7. Add Pic Tool.
-
| £:| Add Image to Point u
Select the Image and enter some description -
File Path: caucasus.jpg Browse
File Desc: | Enter Image Descriptinn| [ 0K J [ Cancel J

Figure 5.8. Add Pic Dialog Box.
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Some Facts about this place!!

A

"Comparison of photographs taken in 1948-50 to those taken in
1999-2000 of the area between the Brooks Range and the Arctic coast
show an increase in shrub abundance in tundra areas, and an
increase in the extent and density of spruce forest along the treeline.
The increased vegetation growth is attributed to increasing air
temperatures in Alaska, on average 1.8?F (1?C) per decade over the
last three decades.Reference: Alaska Regional Assessment Group,
1999. Preparing for a changing climate; The potential consequences
of climate variability and change: Alaska. Center for Global Change

and Arctic System Research, University of Alaska, Fairbanks,
| AK Stirm AL Roacivie awnd & _Tane 2001 _Incroacinag <

Figure 5.9. Information Dialog.

The text can also be converted into audio form by clicking the Listen button which converts

the text to speech using the Java speech API.

5.3.3.4 HELP MENU
One requirement of this project was to build a detailed help menu that will make the

tool easy to learn and use for the students of the high schools. This is accomplished in two
parts. A detailed web based user manual is created which is discussed in the next section.
Also, a help menu is integrated into the map screen which gives information on all the tools

available to the user. The help menu and help dialog are shown in Figures 5.10 and 5.11.



GWIT[Global Wa

File Theme LayerControl

Wl xy Layer

E
¥l states

O
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1 = o +1 =

Welcome to GWIT Help Menu

Click on any tool to get help on it...Enjoy!!!

Custom Buttons ‘

Print and Distance Tools ‘

Selection Tool Bar ‘

Zoom Pan Tool Bar ‘

Figure 5.10. Help menu.

E—
B2

elp

Add Layer:

Geographic data is represented on a map as a layer.
Alayer might represent a particular type of feature,

such as lakes, highways, etc. A layer defines how to
display the geographic data it references and where that
data is located in your database. A layer references the data
stored in geodatabases, shapefiles, and so on, rather than
actually storing the geographic data.

To Add a Layer to the map:

1. Click the Add Layer lcon on the tool bar or go to

File menu -= Add Layer.

2. In Shape file name field, navigate to the folder that

contains the layer.For Example:C-=ESRI-=MOJ23-=Samples-=Data-=
USA-=uslakes.shp

3. Click the layer and click open.

4. In Select a layer window, click Ok. The new layer appears an

your map.

igure 5.11. Help Dialog.
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5.3.3.5 USER MANUAL
User Manual is a web based manual for the users of the tool. This gives detailed
information including introduction, installation instructions and how to use the tool. The

manual is broken down into chapters, has navigation buttons as shown in Figure 5.12.

€ cC | ® fiIe:f/fE:/LatesUHeIixChar‘ter/GlobaIWarmingInfoTooI,IUserManuaI/index.html |

Table of Contents || | Start |Back| Next || End | |
Introduction 1

INSTALLATION
Map Screen
Launch New Map

Add Layer to Map

Adding A XY Layer to the map USER MANUAL OF
Creating new Hot Spots GLOBAL WARMING INFORMATION TOOL/
Adding Pictures to Hot Spots MAP BASED TEACHING TOOL

Custom Web Page
Print the Map

Help Menu

Image Paths

Figure 5.12. User Manual.

5.4 CustoM WEB PAGE
This section describes the custom web page made for this project. This page gives
detailed information on global warming, climate shift etc as shown in Figure 5.13. This was
developed using XHTML, CSS and Java script. The web page contains the following links:

e Global Warming Info — contains various links on global warming and its affects all
over the world.

e Controversies — contains links to some of the controversial theories surrounding
global warming.

e Play Games — contains links to some very informative online games regarding global
warming.

e Videos — contains links to online videos related to global warming.

e Quiz Time — contains links to various online quizzes. Students can take the quiz to
check and enhance their information on global warming.

e How to use GWIT? — this links to the user manual page.
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Global Warming Info

Controversies

Play Games

I\’ideosl IQuiz Timel

GLOBAL
WARMING

GWIT [Global Warming Info Tool] , An Audio Visual Map based Tool for Teaching

How to use
GWIT?

Figure 5.13. Web Page for the project.

¢ Provides information about Global Warming and variety of topics related to it.
o Uses interactive maps (audio and visual) to facilitate quick learning.
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CHAPTER 6

SCREENSHOTS

This chapter contains some of the screenshots of this application. Most of the
screenshots have already been covered in previous chapters. The remaining screenshots are
presented here using Figures 6.1 — 6.5.

Gwrrtelobalwa_ ing Information Tool] [E=EET
l- File Help

N

| ‘ ) Global Warming Information Tool SO0 Helix

| Word |

; North America }

Africa }
Asia J
Europe J

; South America J

[ New lVIap J This tool provides information about Global Warming and its
effects all across the world.Click on any link on the left for more

- info.

Figure 6.1. Home screen of GWIT.



| 4| GWIT[Global Warming Info

File Theme LayerControl

Fig-gu-re 6.2. World map view.

File Theme LayerControl

Figure 6.3. New map view. This is initially blank and can be customized b
the user. Add Pic tool is activated in this view.
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Home | Global Warming Info | Controversies | Play Games - Quiz Time

GWIT [Global Warming Info Tool] , An Audio Visual Map based Tool for Teaching

NATIONAL GEOGRAPHIC More Videos »

1 00:00 /00:00 Share | o) |

Figure 6.4 Video page. Contains links to online videos regarding global
warming.

Home  Global Warming Info Controversies | [IENEBENEEE Videos | Quiz Time How to use GWIT?
GWIT [Global Warming Info Tool] , An Audio Visual Map based Tool for Teaching

@

SEPAE==r

(%]

Global Warming Interactive

Figure 6.5. Games page. Contains links to some very informative links on
the internet.
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CHAPTER 7

CONCLUSION AND FUTURE ENHANCEMENTS

This thesis project has been developed in accordance to the requirements collected at

the beginning of the project as described in chapter three of this report. All the requirements

have been fulfilled to a large extent. The major focus from a development point of view has

been reusability of code, extendibility of the underlying architecture and ease of use for the

end users. These objectives and how they were achieved in this project are discussed below.

Easily customizable and configurable: This application meets this criterion and the
users can easily configure and customize the tool. The teachers can prepare various
study units and use this tool to teach them.

Easily deployable: This application has an executable JAR file. This makes the tool
easily deployable and executable by simply double clicking the JAR file.

Extendable — The various functionalities implemented are in the form of reusable java
classes. Other similar applications in future can reuse these classes and extend the
functionality.

Platform and Browser independence: This application is system and platform
independent and has been tested on a variety of operating systems like Windows 7,
Windows XP, Windows Vista and Mac OS. The webpage included with the
application supports all popular browsers.

Ease of use: Considering that majority of the users of this application would be
students in high schools, ease of use were a major requirement. This application
fulfils this requirement to a large extent. The application is easy to learn and use,
intuitive and is accompanied by a detailed web based user manual and help menu to
guide the users at all times.

Although the requirements set at the beginning have been fulfilled, a lot of scope

exists to further extend this application to implement more functionality. Few suggestions for

future enhancements are presented below.

A lot more features can be implemented to enrich the user experience even more.
Some examples would be adding animations and games in the tool itself to further
capture the interests of the students.

The application can be made web based using the Java Web Start technology. The
application can deployed on a central server and made accessible via a URL. This
would remove the requirement of installing the application separately on each
machine and would definitely increase the usability.
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e The text to speech support is very basic in this application. A lot more speech API’s
can be researched to incorporate variety of voices in the application. Various different
languages can be used in the future to make this a multi lingual teaching tool.

e The Add Pic tool can be extended to incorporate multiple photo albums related to a
hotspot. Another feature could be to allow users to embed videos corresponding to the
hotspots.
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