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ABSTRACT

There are many problems of great concern that exist in the world today. One mgor problem affecting
our society is air pollution, caused by automobiles. Solutions are required to help reduce and control

the emissions caused by gas fueled automobiles.

An ffective way to decrease such emission is through developing a carpool sysem. This enables a
group of people to share daily driving times and expenses and inturn help reduce ar pollution, by
decreasing the number of automobiles travelling on roadways. Another way of reducing air pollutants
is to diminate traffic jams. If the travel paths of carpool members were known then this information
could indicate congestion points and thus be used to better plan new roadways or even improve
current roadway’s.

To implement both solutions a web based carpool system was designed. This system dlows
registered members to perform a search that enables them to creste a carpool group. The carpool

system dso enables the adminigtrator to access database informatio n belonging to each member and

perform an andlyss that provides traffic flow details about dl carpool members.
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1. INTRODUCTION

In today’ s society, people are concerned about environmental issues. One such issue is ar pollution
but more specificaly the causes of air pollution. For this reason, many environmentaly friendly designs
are being developed around the world to help reduce pollutions generated by every day living. A main
source of pollution is automobiles that operate by gasoline. To help reduce the emissions caused by
automobiles, many cities, companies and universities are taking the challenge of developing carpool

systems.

Air pollution can be reduced by decreasing the number of cars travelling on roads and highways and
aso by limiting the amount of congestion caused by poorly designed roadways. By reducing both
aspects of automobile travel previoudy mentioned the amount of air pollutants being emitted into the

atmosphere will be decreased.

This Carleton Universty Carpool System will not only help to reduce the number of cars currently
traveling to Carleton University but will dso determine what roadways within the Ottawa area are

being congested by those travelling to Carleton University.

The objective of this project was to build a web-based carpool system that provides an automated
carpool search and treffic flow andyss. The carpool system will dlow the student and staff population
of Carleton Universty to creste a carpoal involving other students and/or staff who live in smilar
areas. Thiswill dlow members of the Universty community to share daily driving times and expenses,
plus help reduce ar pollution. By registering as a carpool member, he/she will provide some persond

information such as current address. This information, plus other knowledge about main Street
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intersections and routes will enable the system adminigtrator to cregte a chart or loca map detailing the
treffic flow of Carleton’s carpool members.  Hence, providing information that can hdp future

roadway's to be specidly engineered to reduce traffic congestion.

Making the carpool system operate, as was purposed a the beginning of the project, involved learning
many different areas of Java and system networking. Before implementing our design a complete
network was congtructed and before a network was constructed a full design approach was taken.
Below are detailed accomplishments that were made towards the solution of Carleton Universities

Carpool System.

Design Approach —The following steps were taken to successfully design the carpool system.
All steps below were captured in separate documents and can be viewed in the corresponding

Appendix.

=  Current Carpool Systems — researched other systems currently on the web

to see what other systems had to offer. (Appendix A)

» Use Case Diagrams and Descriptions (Appendix B)

= ClassDiagrams (Appendix C)

= Sequence Diagrams (Appendix D)

= SateCharts(Appendix E)

»  System Design (Appendix F)
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= System Setup Procedures— alig if steps that need to be executed in order to
ingal, configure and verify the operation of the Web Server, Servlets,

Database, JDBC, SSL and Java Mail. (Appendix G)

= Database Initialisation Procedures — script used to creste the required
tables and data structures in order to successfully write to and read from the

database. (Appendix H)

» Design and Verification Test Cases (Appendix I)

Web Server - A Tomcat-Apache Web Server was researched, configured and tested

successfully in a Windows environment.

Database — MySQL database was also researched, configured and tested successfully in a

Windows environment.

Java Database Connectivity (JDBC) — a java JDBC library wes required. This was

ingdled, configured and successfully testing in a Windows environment.

Secure Socket Layer (SSL) —Secure Socket Layer functiondity was imported and activate

on the Tomcat web server.

Java M ail — JavaMail functiondity used.

Background information is mentioned & the beginning of this report to establish a foundation in which
the report will build on. Secondly, a quick overview of the design details is mentioned. The report
then proceeds to explain the vital network and database conditions that must be met in order for the

system to work correctly. Fourthly, in depth detail abott the accomplishments and rationd behind our

V1.0 Page 3



Carleton

UNIVERSITY

Final Report

solution is discussed. Finaly, an explanation about other festures that bring the system together as a
package is reported. More details can be found in the Appendices, which are referenced throughout

the report.
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2. BACKGROUND

Due to the environmental concerns of the world today many solutions are being developed to help
reduce the amount of pollutants emitted into the ar on a day-to-day bass. One such source of
pallution is gasdline-fudled automobiles. To help reduce the emissons, cities, companies and

univergities are developing carpool systems.

Severd carpool systems that are currently operationa within Canada and the United States have been
developed using smilar user and system approaches.  Slight differences are apparent but the overall
godls are the same. Each carpool system can be separated into two main categories. The first being

the adminidrative aspects. Thisincludes:

Describing benefits of becoming a Carpool member.
Carpool System Etiquette.
Signing of a Carpool Waiver.
Describing who is digible to become a carpool member.
Parking regulations.
Frequently asked questions.
The second being the technical aspects. Thisincludes:
The sgrtin process.
Carpool Searching.
The ability to Change persond information.
Mogt systems provide a friendly and welcoming atimosphere, dlowing a quick sgn-up process, fast

search results and easy navigation throughout the website,
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The Carleton Universty Carpool System has taken a smilar approach during design decisons, but
because of the project objectives an emphasis is placed on the regigtration, carpool search and
datistica andyss processes. More precisdy the Carleton University Carpool System focuses on the
sorage of information during the registration process and how the database can be structured to
provide quick carpool search results and statistical/graphical andysis results. Also, there isafocus on

how the information is manipulated to display effective results to the member and adminigtrator.
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3. SYSTEM DESIGN

The following sections contain detalled information about nonfunctiona requirements, Design

Decisons, software tools used and examples of the carpool system design.

3.1 Non Functional Requirements

Response Time: The Carleton Universty Car Pool System (CUCPS) should be able to confirm
acar pool match within 3 sec.

Throughput: The CUCPS should handle up to 50 requests concurrently.

Memory: On the server, CUCPS should require less than 64 MB to run and about 2.5 GB of
storage space for both code and data.

Security: The CUCPS should be secure, not alow non members.
Availability: The CUCPS should be available at least 99.999 percent of the time.

Usability: The CUCPS should be very user friendly.

3.2 Design Decisions

During the design phase of the carpool system many decisions were made. Decisons relaing to
severd of the NonFunctiond Requirements listed in Section 3.1 above, such as Response Time,
Security and Usability. Other important decisons involved what software packages are required and

which software language should be used.

The first decison made was to use java and java serviets This will provide the ability to compile
code with html embedded. During execution the users will only see the html code not the java code,

which helps remove certain security issues. Java dso provides a communication link between a web
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server and a database (JDBC). Secondly, in order to use Java Servlets, a Web Server that provides
servlet cgpabilities is required. Open source software is widdly available on the web, which provides
severd Web Server options. Details about the web server used are found in the following section.

Smilarly to Web Servers, Database software is widdy avalable on the web as open source
software. Since user information needs to be store and retrieved then a database is required for the
carpool system. The database used is described in the following section. Aswell, a network diagram

will be displayed later in the report.

Implementing a correct database structure was the key to minimizing the ‘Response time” during
carpool searches. By using each Posta Code in the Ottawa area as database tables the time for
searches was reduced. Refer to Section 4.2.3 for more information on how database structures were
used in the carpool system. With respect to “Security’, since the user requires access to persond
information during a carpool search a decison was made for every carpool member to have a
username and password.  This eiminates members accessing other member’s information. As well,
since the user is accessing persond information through a TCP/IP connection a Secure Socket Layer
(SSL) connect was decided to be used to protect information being transported from an internet

browser to the carpool systems database.

Usability of the system is dso a main decison maker. It was decided to have a smple user interface
with limited links, error messages that are easy to understand and details about different aspects of

carpool systems.

3.3 Software Tools Used
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This section contains a list of software tools used to complete the carpool system network and

functiondlity. The References and Error! Reference source not found. located a the end of this

report contains set-up procedures and web information about al software tools used by the system.

Tomcat-Apache Web Server — A group decison was made to use java servlets, which
would provide the functionality needed to produce web pages and a the same time securethe
code. In order to have serviet capabilities, a Tomcat- Apache Web Server was researched,

configured and tested successfully in a Windows environment.

MySQL Database — In order to store and manipulate user data a database is needed. To
provide such functiondity the MySQL database was dso researched, configured and tested

successfully in a Windows environment.

Java Database Connectivity (JDBC) — In order for the java serviets, located in the Tomcat
web server, to be able to access the MySQL database, ajava JDBC library was required.
This was inddled, configured and successfully testing in a Windows environment.  Both the

web server and the database had to be 100% completed before the JDBC could function

properly.

Secure Socket Layer (SSL) — When sendtive information is being sent from the users
browser to the system database, it becomes a security issue. To handle this Stuation the
Secure Socket Layer functionality was imported and activated on the Tomcat web server. The
SSL feature encrypts the information sent from the browser to Web Server and then the Web

Server decrypts the information so the system can then manipulate or goreit.
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Java Mail — To make the web Ste more interesting and to create a persona atmosphere we

incorporated a couple of features into our design that require Java Mail. This dlows the

carpool system to use java and the SMTP (outgoing mail) of your ISP to automate the sending

of email to carpool members.

3.4 Design Details

After andysing current carpool systems, investigati

ng nonfunctiona requirements and software

requirements, the next phase of the carpool system design is cregiing use case diagrams and

descriptions.  This process bresks down the carpool system into smaler managesgble parts and helps

identify what functiondity is required, the actors in the sysem and the flow of events. Fgure 1. Use

Case Diagram - Carpool System shows the actors externa to the system, each Use Case of the

system and ahigh-levd flow of events.

Carpool System

EditPersondinfo )~ _ N

<< extend >>

Registration <
/ ~._ <<include>>
~gincludess,

9

Invalid
Registration

N

E Databasel nfo
——>

~
~

ST AT
[}
User D o<<extend>> o/ !
<<|r1/glud<=>> / : <<include>>
Invalid User e // !
|
V7 <<idude>> |
[ <<extend>> A / !
7 //
\
Carpool Search ! // Statistical Analysis
7 ‘I / \
<<include>> <<exten d95/ // NG
AdminSignin
Email Notification 9 —
/ Administrator
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Figure 1. Use Case Diagram - Carpool System

With reference to Fgure 1: Use Case Diagram - Carpool System the Registration Use Caseincludes

Use Cases cdled Database Info and Email Notification and maybe Invalid Registration and Database

Error. To further illustrate, a Use Case Description was developed for each Use Case or functionality

in the Carleton Universty Carpool Sysem. As an example, Figure 2: Use Case Description —

Regigrationshow the details involved during the Regigtration Use Case.

Use Case Name:

Extends.

Includes:

Participating actor(s):

Entry conditions

How of events,

Exit condition:

Exceptions.

Regidration
Invalid Registration
Storelnfo

User

The usa pressesthe “regidration” button of the CU Carpool System
Web Page.

1 The user enters dl required information into the

empty fidds.

2 The user selects the Submit button. If the information given by
the user is correct, registration is complete.

3. The user information is stored in the database.

4, An gregting email is sent to the new member with hisher
username and password.

5. A Successful message gppears on the screen.

Invalid Registration, Database Error

Speciad Requirements:None
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Figure2: Use Case Description — Registration

A Use Case Description provides details about the entry conditions, flow of events, exit conditions

and exceptions. For more details about each Use Case in the carpool system please refer to Error!

Refer ence sour ce not found. .
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<<boundary>>
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Figure 3: Class Diagram

After completing the Use Case Andlyss the next approach was to define the boundary, control and
entity classes. Figure 3: Class Diagramabove shows dl defined classes rdating to the carpool system.
The dlass diagram aso identifies the linkage between each class. For further details about the method

and atributes used, refer to the data dictionary in Error! Refer ence sour ce not found..

The flow of control that occurs during execution of the carpool system also needs to be broken down
into its defined parts. From the Carpool System Class Diagram each flow sequence was defined,
establishing which classes and methods were required to successfully complete a Use case. Continuing
to use the Regidtration Use Case, defined at the beginning of the design, as an example, Figure 4:
Regidration Sequence Diagram below shows the flow of execution from one method to another and
the interaction of the user. For more details on execution flow please refer to the Sequence Diagrams

locatedin Error! Reference sour ce not found..
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To further understand the carpool systems, states charts were created for each Use Case and its
components. Thiswill dlow the user to understand the system, as it reacts to triggers. The following

figure shows the state chart of the Registration Use Case.

allinfoEntered ( ): False

displayReenterReg ()

Registration
( Ready W reaRegistration () ( Registration Form

L

validAccount () :

allnfoEntered (): True

validAccount ( ): True

Storelnfoln (
Database L
storelnfo ( _.-- This will take
) -7 place when
T database  server
T - €rror occurs.
successfullyStored () :
successfullyStored ()
~
Confirm Registration Error Handli
cendEmil () rror Handling
J
displayConfimMsg () displayErrorMsg ()
®

Figure 5: State Chart - Registration
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Each rectangle represents a state of the system and the arrows and methods represent the triggers.
The diagram darts a the solid circle and finishes at the double circle. The path it takes to get there
depends on the triggers and the systems state.  For further information on State Diagrams relaing to

the carpool system and its Use Cases please refer to Error! Reference sour ce not found..

Another important aspect of system design is System Decomposition and the Deployment Diagram.

For information on both of these topics please refer to Error! Reference sour ce not found..

3.5 Testing

Tegting is avery important and critical aspect of the software development process. In order to assure
that the Carleton University Carpool System functions properly, unit testing, integration testing and
regression testing were fulfilled throughout dl parts of the system. This approach will generate stable

and bug free software.

A test plan document has been created illustrating the functions tested. This document can be found in

APPENDIX I.
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4. TECHNICAL DETAILS

The following sections contain detailed information about the network used by the carpool system and

sysem functiondity.

4.1 System Implementation

This section provides details about the network and database set-up required in order for the system

to function correctly.

4.1.1 Network Configuration
Prior to any implementation or coding a complete network needed to be configured. The approach
taken was based on severd decisions made during the design process.
1. Useof Java Serviets
2. Need to store and retrieve user information
3. Member information Security
From these three decisons the following details were findized.
1. Apache Tomcat Web Server that provides Java Servlets capabilities.
2. MySQL database to store and retrieve member information
3. Java Database Connectivity (JDBC) to connect the Web server to the Database

4. Secure Socket Layer (SSL) to encrypt user information when sent over the web.
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The above details lead to the network diagram shown in Fgure 6: Network Diagrambelow:

=
SSL/ Java = Java
Mail[—— —
! ;1 DataBase
—  Connectivity
=] MySQL
=] Database
Apache Tomcat
Web Server

IE/Netscape

Figure6: Network Diagram

It is important to note that al nodes in the diagram above are configured @ one computer running

Windows 2000. Please refer to Error! Reference source not found. for full step-by-step

indructions on how to setup the above configuration on a Windows 2000/NT system. With a

complete network working the implementation and testing phase was successful.
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4.1.2 Database Management

An important part of the network consists of the MySQL database. This enables members to read
information from and write information to the database with no effort or know how on the part of the
carpool members. With just aclick of a button, writing to the database occurs during the registration
process, changing password, and aso during the edit persona information process where reading from

the database occurs during most web operations.

In order to successfully store information in the database, the database itsedf mugt be formetted
correctly. To do this a script was created thet, when executed on the mysgl command prompt, will
automatically create the desired tables and data structures. Table 1: DATABASEINITIALIZATION
bdow is an exert from the db_initidization file showing a sample of the commands used, naming

convention and data types.

CREATE TABLE K1Y (POSTALCODE VARCHAR(7) NULL,
DEPARTHOME VARCHAR(8) NULL,
DEPARTDEST VARCHAR(8) NULL,
LASTNAME VARCHAR(25) NULL,
FIRSTNAME VARCHAR(25) NULL,
ADDRESS VARCHAR(30) NULL,
PHONENUMBER VARCHAR(12) NULL,
EMAIL VARCHAR(35) NULL,

GENDER VARCHAR(6) NULL,
USERNAME VARCHAR(20) NULL,
PASSWORD VARCHAR(12) NULL,

DESTINATION VARCHAR(30) NULL,
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ORIGINATION VARCHAR(30) NULL,
PREFERENCE CHAR(20) NULL,
MAININT VARCHAR(50) NULL,
PARTTY PE VARCHAR(10) NULL,
CITY VARCHAR(20) NULL,
PROVINCE VARCHAR(20) NULL,
COMMENTS VARCHAR(100) NULL,
REGISTRATIONDATE VARCHAR(20) NULL);
CREATE TABLE MEMBERS(USERNAME VARCHAR(20) NULL,
PASSWORD VARCHAR(12) NULL,
FIRSTNAME VARCHAR(25) NULL,
EMAIL VARCHAR(35) NULL,
POSTALCODE VARCHAR(7) NULL);
CREATE TABLE ADMIN(USERNAME VARCHAR(20) NULL,
PASSWORD VARCHAR(12) NULL);
INSERT INTO ADMIN (USERNAME, PASSWORD) VALUES(passadmin’,‘passadmin);

CREATE TABLE POSTAL(POSTALCODE VARCHAR(3) NULL);

Table 1: DATABASE INITIALIZATION

For more details about the db_initidization file pleese view Error! Reference source not found..
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4.2 System Features

This section illugrates the use of the many functions offered by the Carleton Universty Carpool

Sysem.

4.2.1 Registration

The regigtration functiondity is the most important in the carpool system. In order to become a carpool
member, the member mugt register in the carpool sysem. Without the member information being
stored during this registration process, the carpool nember will not be able to access the carpoal
system. The god of the regigtration is to creste a member account (store member’ persona
information in the database) so that the members can sign-in to the carpool system using higher
registered user-name ard password. More details about the actua information that is required to
complete a carpool regigtration will be explained later in this section. There is aregigration link on the
carpool system’s main web page that a user can sdlect to register in the carpool system. Regidration is
aweb form that the member has to input hisher persond information such as name, address, postd

code, near intersection, and departure time etc.

In the carpool database there is a table caled INTERSECTION, which contains dl the man
intersections in the Ottawa area. Located in the regitration form is a drop down menu, which provides

alist of near intersections for the carpool member to sdect. This list of near intersections is retrieved
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from the database table called INTERSECTION. Please view Figure 7: REGISTRATION FORM

for exact information that the user hasto input during the regigtration.

2 Carleton University Carpool System: Add Member - Microsoft Internet Explorer
Ble  Edt  Ylew Favorkes  Jools  Help

E Car]_eton Ll Carinton Index Cantact Carletan Carleton Directories Search Carleten

UNIVERSITY | DProspective Students O Academics [ Research [0 Services D Mews and Events [0 Alunani

Carpool C amooling

Carleton University Carpool System: Registration Form
Carpool Member Benefits -

Carposl tlquets Create Account

Eligibility and P aning

To cveate an aceount, fil m the mformation below. Be sure that yeur etnsd address 1 valid as it will be weed to email wou the veermame and
password that sou will enter below. Flease choose a 6 te 12 character password and re-enter it to confirm your password is correct. Then,
click *Submit® butten when you are finished.

Carpaol Wiaher

Fraquartly Asked Questions

AteulileeDalen The informatien collected here iz strictly confidennal and used for ride matchmg purposes only. By providing thue information you are
agreemg to share your first name, last name, phone number, e-mail address, gender, carpool preference and your comments wnth other
carpoel members

The fields rarkeed by * indicate the required Gelds that raust be entered in order to complets the regetrahon successfully.
Sign-in

Select A Mearest Intersection *

Username: * |
Password: (6-12 characters) R‘

Ee-enter Password: ¥

You will be reguired to log oin m‘&rnnmo amd password you provided above, when you retiin to the caipool system to
update your infonmation or match carpool.

First Matne-™ |

Last Mame:* [ |

Gender * & hale O Female

Participant Type: Stuclant v |

Ewmail Address™ |
Phone Number* 1 1 | .
Home Address:

City: |
Erownce: Ontatia v|
Postal Code:™ I ! “
Destination; Carletan Unwersity v

Home Departure Time *

Destination Departure Time:™
Carpool Preference: (& Fade Cnly O Drive Caly O Both (Drive & Fade)

Comments (Appears on Match Eeport):
Mlusdmorn.

Carleton University it 20 -

Dapartment of Systems

and Computat Enganaring
1928 Colonel By Drive
Ditavea, OH, K135 S8G

Carada
- 2
2] bone ‘ E
=

Figure 7: REGISTRATION FORM
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There are some required fields in the regigtration form marked by * as can be seen in Figure 7 The
user must complete these fidlds in order for the regidtration to be successful. After al required
information has been entered, the user must then sdlect the “ Submit” button in the regidiration form to

submit hisher informetion.

The criteria which must be sdidfied during the regidration process can be seen in Table
2VALIDATION IN REGISTRATION FORM bedow. If any of these fail, the regidtration is not

complete and the appropriate error message will be displayed for the user to correct.

Criteria Description

1. | All therequired fiddsin the registration form must befilled.

2. | Vdidate user name . User name mugt ather be
letters, digits,* ' ora
comnbination of dl.

User nameis unique, it should
not dready exist inthe
datbase. (should't be aready
selected by another carpool
member.)

No space alowed between the
characters.

3. | Vadidate password . Password must be 6-12
characterslong and either
|etters, digits or acombination
of bath.

Password is unique, it should
not dready exist inthe
database. (should't be already
selected by another carpool
member.)

No space alowed between the
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characters.

4. | Vddiate phone number Phone number must be a 10
digit number only.

5. | Vdidate emal address

Email address must have the
fallwing:

Must have only one “@’
character inthe emall
address.

At least one* .” character
exigsin the email address.

Must be either letters,
digits, * ' or ether
combination of dl , and
dsdlowthe“”,“@
charactersonly.

First character must either
letter or digit only alowed.

No space alowed
between the characters.

Not cotinues* .”
Character dlowd.

Eg. nick@hotmall..com.

Not dlow the .
Character, right after the
“@' character.

Eg. nick@.hotmail.com

6. | Validate postd code

Pogtal code must be the format
asfollows K2E 7P8 or
K2E7P8.

First 3 characters of the postal
code must bein Ottawaor
Quebec (Hull-Gatineau) area.
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Table 2:VALIDATION IN REGISTRATION FORM

Pease view Figure 8: SUCCESSFUL REGISTRATION for the correct output thet will be seen by a
carpool member after completing a successful regigtration.  The information displayed in Figure 8

below provides the exact member information stored in the database.
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3 Carleton University - About Carleton - Microsoft Internet Explorer

| Bl Edt Wew Favokes Took  Hep i

A Y ey e o e e —
Carpool C ompooling

cupplsaash You Have Successfully Registered!

Edit Patsonal information

The followng mfermation has been savedin the Carpool database:

Tlzer Matne: linton \;— :
Password AAcEhE %
First Mame: Linten

Last Mame: Donbosco

Gender Male

Email &ddress: linten2001 @hotmail com

Phone Mumber: 613-228-8199

Home Address: 200 Four Seasons Dinve

City Nepean

Province Ontano

Postal Code: EZETF8

Partempant Type: Student

Destination; Carleton Unwersity

Wear Intersection MerivaleF.d&hleadowlandsDr

Home Departure Time: 10:30 AM

Destination Departure Time: 630 FI

Carpoo] Preference: Diiver

Comments: I want non smoking people in my car,

&] bona 8 @ Inksmet

Figure8: SUCCESSFUL REGISTRATION

At the end of the legistration process, if the user successfully registered in the carpool system, then

he/she will receive an emall with their user name and password.

4.2.1.1 Storing Data

The following section will explore how a members information is stored in the database during the
registration process. The god is to access the database as quickly as possible, so the carpool

members are not waiting for results.
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All data will be stored in a Database caled Carpool. The detabase will contain many tables; many of
which are named using the firg three characters of each postd code in the city of Ottawa and
surrounding areas. Within each “Pogstad Code’ table (eg. K2E) there are fields pertaining to each
member, such as name, address, phone number, password, username, origination, email address, etc.
All information will be store in a Postal Code table depending on the postal code used by the member
during the registration process. There isa MEMBERS table in the database as well, which has fields
pertaining to each member, such & username, password, firstname, email, and postal. Postal fidd in
the MEMBERS table contains the first three characters of the Posta Code of the user, which is
needed to identify the table that contains the user information. A visud look a the structure of the

database can be seenin Figure 9 below.

Carpool
K2C
username | password | name email address Preference ® 0
linton 1in2003 Linton hotmail | 2Mill St Driver o 00
K2E

username | password | name | emall | address Preference e oo Page28
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{ ]
o

K 3K

username | password | name email address Preference ® 0o

MEMBERS

username | password | firstname emall postal

linton 1in2003 Linton hotmail K2E

Figure9: STRUCTURE OF DATABASE

The exact opaation of storing data during the regigiration is explained below with an example using the
datain the Figure 8: SUCCESSFUL REGISTRATION.
In this example, the pogta code retrieved is “K2E” and therefore dl the information is Stored in the

“K2E" database table. Please view Figure 10: EXAMPLE OF K2E DATABASE TABLE for an

example of the K2E table.
K2E
USERNAME linton
PASSWORD FHRIFIEK
LASTNAME Donbosco
FIRSTNAME Linton
POSTALCODE K2E 7P8
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GENDER Made
PHONENUMBER 613-228-8199
EMAIL linton2001@hotmail.com
PARTTYPE Student
ADDRESS 200 Four Seasons Drive
CITY Nepean
PROVINCE Ontario
DESTINATION Carleton University
DEPARTHOME 10:30 AM
DEPARTDEST 6:30 PM
PREFERENCE Driver
ORIGINATION 200 Four Seasons Drive
MAININT MerivaeRd& MeadowlandsRd
COMMENTS | want non smoking people in my car.

REGISTRATIONDATE

March 18, 2003 8:55:05

Figure 10: EXAMPLE OF K2E DATABASE TABLE

MEMBERS
USERNAME linton
PASSWORD Fokk kKK
FIRSTNAME Linton
EMAIL linton2001@hotmail.com
POSTAL CODE K2E

Figure1l: EXAMPLE OF MEMBERS DATABASE TABLE

4.2.2 Edit Personal Information
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The Edit Persond Information functionality alows the carpool membersto view or edit their registered
persond information. When a member moves, wants to change hisher phone number or wants to
change higher carpool search criteria then the member can do so by using this edit persond
information feature. The carpool member can access this functiondity &ter he/she has Signed into the
carpool system using hisher username and password. This feature retrieves the user information from
the database and displays it in a web-based form. Then, it dlows the user to change the information
and re-submit it to the database. Using this feature the user can re-select his’her nearest intersection
from the drop down menu located in the form. Please view Figure 12: EDIT/VIEW PERSONAL

INFORMATION for exact information that the user can view or edit using thisfeature.

V1.0 Page31



Carleton

UNIVERSITY

Final Report

B Carlelon Umirsraity - Lbaul Cerleton - Microsal? Intermel Expiorer
Bk Edk Wew Faeelbs Tods  Hep %:"‘\ a"
E Gﬂ.['lﬂ“.ﬂﬂ campsa Nap Carmczn indes Camact Lansien Carieize Duwcaones "wn}m ~
B EREITY | O Prmpeiee sudests O Ao 0 Reseands  Dwervioas O sass and Beents O shinis
Carpool Corpooling ‘
apanibusnh View Your Personal Information
F4RP araral indearatian Ta modify pour persoeal mfeemation, please chaegy poor sfonsssian beloer
The Belds wadeed by * kedome Aelds that ot be Slled in ardes for pour afermption ta be saccersfilly chasged
T Famesl ik ther Wit bvctbeen wrbesn ot are frerhed
Yomr Curent Hearert Intersection: MoerivaleRd i bdanbindTiz.
I you wamt o chamge pour =l . phease select fiom she drop dewen e helow.,
Sijn-sn Select & Thiferers Fe areat Dbsriectican Inferzectems: 0000000
SELECT *
Dsemame: Inlon
First Moame: > Linkon
Last Mlame* Oonbosco
Gender:* (= bake (0 Femake
Pantcspant Typs Sudent »
Emad Address* finton 2001 (Bhotme |Loom
Phowe Phumber © Eid 2R 8198
Heme Acddres: 200 Four S one Debi
':I'E-' Hepsan
Prownce: o w
Pegtal Cade:™ ReE 7P
Diestmation Cankeion Unusraiy |«
Home Daparturs Tise ™ M = ;30 = Al
Diestration Deparmene Tane ™ B 30 PR v
Canponl Preferente: 0 Fade Quly & Drve Ouly 2 Both (Dnve 8 Budz)
Comments [Appears on IWatch Beport:
i, b ofem koo b 18 i
T I usne o swalkisg pesple 16 Gy oar. %
Exparimerk o Biofees |
ard Camemn EnpRnasnng
1435 Culonal By Diles
Ceman, O, 45 608
Canada —
Updnaiz
LT ELEY
¥
& W hnemes

Figure 12: EDIT/VIEW PERSONAL INFORMATION

A member is able to change dl of their information except the username and password. The username
is chosen during the registration process and cannot be changed by the member. This can be seen that
from Fgure 12. The member can only change their password by clicking the “Change Password”

functiondlity link.
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There are some required fields in the edit persona information form marked by * as can be seenin the
Fgure 12, that a user must complete to update information successfully. After, dl the required
information is changed the user has to select the “Update’ button in the edit persond information form

to submit hisher information.

All the necessary validation criteria that is required during the edit persona information process is
described in Table 3: VALIDATION IN EDIT PERSONAL INFORMATION FORM beow. If
any of the criteria fail then the user cannot update the information and an gppropriate error message

will be displayed for the user to correct.

Criteria Description

1. | All therequired fiddsin the edit persond information form

must be filled.
2. | Vddiate phone number . Phone number must bea 10
digit number only.
3. | Vdidate email address Email address must have the
fallwing:

Must have only one “@’
character in the email
address.

Atleastone“.” character
exigsin the emall address.

Must be either |etters,
dgdts, *_’ or ether
combination of dl , and
dsdlowthe*”,* @
charactersonly.

First character must either
be aletter or digit only
alowed.
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No space allowed
between the characters.

Not continues “ .”
Character dlowd.

Eg. nick@hotmail..com.

Not dlow the “
Character, right after the
“@' character.

Eg. nick@.hotmail.com

4. | Vdidate postd code . Podgtad code must be the format
asfollows K2E 7P8 or
K2E7P8.

First 3 characters of the postal
code must be in Ottawa or
Quebec (Hull-Gatineau) area.

Table 3: VALIDATION IN EDIT PERSONAL INFORMATION FORM

Please view Figure 13: UPDATE SUCCESSFUL RESULTS for exact output as seen by a carpool
member after completing a successful update.  The information displayed is the exact member’

information stored in the database.
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3 Carlelon Usiversity - Aboul Carleton - Microsolt Intermel Explorer

B E& Vww Foeodes  Tods  Hep I

et prr e e T —
Carpool (Corpooling ‘

SR, Your Information Was Successfully Updated

FAR P srnesl irdeamotinn

Your nErvnmahon bas been successhilly vpdated
thangs Fammar

Thas fellomang infarmanen e besn, moed m tha sk e 1":
S-I'_III-I‘“'I e e =

Fraa Mo Lintan

Last Mame: Droaliosen

Jender: Ilale

Bl Address Teotoon 201 0L S trreed com.

Phine Himsher: A1 3225020

Hepe Addrees 170 Bassle Faed

Gy Feguzan

Pravnes Chtarin

Fostal Cods: pisindet]

Partapant Type: Shadont

Dmsmanon Carbeton rver=ni

Fear Intersection CresabankeBASE areline B4

Home Dleparture Time: 1030 AN
Dimetmaton Daparturs Tima: 545 B

Carpeal Frebrence: Theer

Comments:. I want: non-smoking peopds o my car
Caidates Urdeamty
Deparimant of Ssdarn
ard Cemo okt Engeenaning
1125 Catonal By Diien
Dfisns, GV, 13 0P0
Casads
(B1) SI0STE

»
& B e

Figure 13: UPDATE SUCCESSFUL RESULTS

During the edit persond informationprocess, if the user enters a different postal code then the origina
one, the information will be stored in the new postd code table and dl the previous information will be

deleted from the old postal code table.
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4.2.3 Carpool Search

The carpool search functiondity is directly dependent on the information stored in the carpool
database. Without a member’s information stored during the registration process, the carpool search
would not work correctly. More details about what information is needed to complete a carpoal

search will be explained later in this section. The goa of the carpool search is to provide a carpool

member with information pertaining to other carpool members thet live within close proximity. This
search should be completed in a timely manner so not to leave the member waiting for results. A long
search time would be more apparent if the execution had to proceed through a large database. For
example, to complete a carpool search of 10,000 members could take several seconds. To minimise
the search time the database has been reduced from one large table to 38 tables. Each table
represents a different postal code located in the Ottawa area. Please refer to Appendix H for the
exact posta codes used. By doing this, the search can jump directly to the postd code it is concerned
with and provide quick results. Instead of searching through 10,000 carpool members it may now
only have to search through approximately 263 carpool members. This approach will make the search

s2em dmogt ingtant for the user.

When the carpool search is activated it uses specific information located in the carpool database,

information pertaining to the member completing the carpool search.
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3 Carleton University - About Carleton - Microsoft Internet Explorer = ||:||2(J
File Edit ‘iew Favorites Tools  Help |
Back + = - () | Dsearch [GelFavortes SFMedia @b~ | Bh- Sp B - 5] o4

Address I@ https:i/24,203, 107, 101:8443/ servlet/search?username=halwellr&password=Robhol 758&post alcode=K0 A LI f\}Go

& Carletﬂn Sotene TP =) el R i Carleton Directories Search Carleton

UNIVERSITY O Prospective Students O Academics O Research O Services O Hews and Events O Alumni

-

Carpool (C urpooling

Carpool Search Results

Edit Personal information Scarch Cntcna Uscd:

NG P M ain Intersection = MetivaleRd&We stHuntClubRd
Fostal Cade =ElA
Home Departure Time =900 AN
Destination Departure Time = 3:00 FIJ
HNAME PHONENUIMEER EMIAIL
Beverly Holwell 613-F27-5154 beverlyholwel@hotmail com
Sign-out FREFERENCE GENDER HOME/DEST DEFARTURE TIME o
Driver Female 8:30 ANMF3:00 P
COMMENTS
Twould like to be picked up at the back door of my Appartment complex
NAME PHONENUMEEE. EMIAIL
Onrety Hobarell 613-F27-5134 owertholwel@hotmail com
PREFERENCE GENDER HOME/DEST DEFARTURE TIME
Diivver MALE 830 ANF3:00 PM
COMMENTS

Twould like to be picked up at the back door of my Appartment complex

-
1 | 3

IE;L' |_ |_ IE |4 Tnternet 4

Figure 14: Carpool Search Results

From Figure 14: Carpool Search Resultsabove, one can view the search criteria used to perform the
carpool search. The Pogta Code, Main Intersection, Home departure Time and the Destination
Departure Time of the member completing the search are the 4 parameters used. Another parameter
that is not shown on the screen but is used when completing a carpool search is the “Preference Type”’
(Driver, Passenger or ‘Drive and Ride'). The exact operation of how the carpool search works is

explaned below.
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Using the username and password collected during the sign-in process (e.g. username = holwdlr,
password = ******) the members table is accessed and the Postal Code is retrieved. Please view

Fgure 15 MEMBERS DATABASE TABLE for an example of the Members table.

MEMBERS

USERNAME holwdlr linton

PASSVVORD *kkkk* *kkkkkk*k

FIRSTNAME Robert Linton 00
EMAIL robert@hotmail.com linton@hotmail.com
POSTALCODE KOA K2E

Figure15: MEMBERS DATABASE TABLE

Once the Postd Code is located and retrieved from the members table execution proceeds to that
specific posta code table.  In this example, the postal code retrieved is “KOA” and therefore the

execution continues to the KOA database table,

From the KOA Table as indicated in Fgure 16: KOA DATABASE TABLE beow, the
DEPARTDEST, DEPARTHOME, PREFERENCE, and MAININT, which belong to the carpool
member completing the carpool search, are retrieved. This criteria is compared with dl other
members located in the “KOA” database table and if a successful match exigs it will be disolayed on

the screen.
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KOA
POSTALCODE KOA 3K3 KOA 2k6
DEPARTDEST 3:.00 PM 3:00 PM
DEPARTHOME 830 AM 8:30AM
LASTNAME Holwel Holwell
FIRSTNAME Beverly Owen
ADDRESS 905 Meadowlands Dr. 1165 Merivae Rd.
PHONENUMBER 613-727-51514 613-727-1234
EMAIL beveryl@hotmail.com owen@hotmail.com
GENDER Femde Mde
USERNAME Holwelb holwdlo 'Y X )
PASS\NORD *kkkkk*k kkkkkkk*k
DESTINATION Carleton Carleton
ORIGINATION 905 Meadowlands Dr. 1165 Merivae Rd.
PREFERENCE Driver Driver
MAININT MerivaleRd& WestHuntClubRd | MerivaleRd& WestHuntClubRd
PARTTYPE Student Professor
CITY Ottawa Ottawa
PROVINCE Ontario Ontario
COMMENTS No Smoking Don't beLate
REGISTRATIONDATE March 17, 2003 March 17, 2003

A successfully match occurs only when dl criteria are satisfied.

Figure 16: KOA DATABASE TABLE

1. The MAININT of the searcher must maich the MAININT of other carpool members inthe

KOA table (MerivaleRd& WestHuntClubRd).

2. The DEPARTHOME and DEPARTDEST times of other carpool member must be within a 1-

hour range of the searchers DEPARTHOME and DEPARTDEST.
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3. If the searcher is adriver al matches will be displayed on the screen, but if the searcher isjust

a passenger then only matches with a PREFERENCE of “Driver” or “Ride and Drive’ will be
displayed on the screen.

Please view Fgure 14: Carpool Search Resultsfor exact output as seen by a carpool member after

completing a carpool search. The information displayed provides enough details for the carpool

searcher to contact those individuds, who were a successful match.

4.2.4 Statistical Analysis

The datigticd analyss functiondity is dso directly dependent on the member information stored in the
carpool database and also by predefined paths, which are stored in the database by the system
adminigrator.  Without the member information stored during the registration process and the
predefined paths, the datistical andysis will not work correctly. More details about what information
is needed to complete a Satistical analyss will be explained later in this section. The god of the
datigticd analysisis to use database information relating to a members origination and degtination, plus
other knowledge about main street intersections and routes, to develop a chart on traffic flows of al

carpool members. From Figure 18: Statigticad Andysis Results below, the output displayed when a
datisticd anadyss is completed can be viewed. The chart indicates a specific intersection and the
number of carpool members that travel through that intersection, during the time interva defined by the

adminigtrator before the gatistical analysis was activated.
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+} Carleton University - About Carleton - Microsoft Internet Explorer B ]

File Edit Wiew Favorites Tools  Help |ﬁ

GBack v = - &) [ & | {Qhsearch  [ElFavorites GfMedia 2+ | By S - 5 s

Address |&] hitp: /24,203,107, 10116080 servletjstatisticalanalysis x| @eo
; Campus Map Carleton Index Contact Carleton Carleton Directories Search Carleten 1=
3 Carleton

UMNMIYERSITY O Prospective Students O Academics O Research O services O Mews and Events O Alunani

Carpool (C urpooling

Delete M Statistical Analysis

Please select a time period below and select "Statistical Analysis"

Add Member
Change Admin Fazamornd I? j 5 IDDj IAMj Start Time
Member Count Ig j : IDDj IAMj End Time

Member Information

Statistical Analysis |

Add Intersection

Delete Intersection

Statiztical Analysis

Graphical Analysiz

N K

|&] l_ l_ l_ |4 Internet

Figure 17: Statistical Analysis

When the start and end times (Figure 17: Satigticd Andyss) are sdlected by the administrator and the
datigtica anaysis is activated, it uses specific information located in the carpool database. This

information comes from 4 different database tables.

1. Members

2. "Posta” eg KOA, K2E, ...

3. Routes

4. |ntersections
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For in depth details about each table listed above please refer to Error! Reference source not

found.

'; Carleton University - About Carleton - Microsoft Internet Explorer 'S ;|g|5|
File Edit ‘iew Favorites Tools Help |-
GBack - = - 2 7t | Qisearch [GFavorites @hMedia s~ | B Sh S

Address I@ htp:/f24.203,107,101: 8080 serviet fskatistical ;I fDGD
% CaI‘letOn Campus Map Carleton Index Contact Carleton Carleton Directories Search Carleten =1

UNIVERSITY O Prospective Students [0 Academics [ Research [ Services O News and Events O Alumni
Carpool CUrponlmg
et ember Statistical Analysis Results
from 7:00 AN to %00 AW

Add Member
Intersechions Carpool MMembers

Ehangsiadi i MenvaleRd&WestHuntClubR.d 5

N—— MenvaleEd&MeadowlandsDr 5
FisherdvedleadowlandsDr 3

Member Infarmation PrinceofWalesDré&eadowlandsDr o
ConroyEd&HuntClubRd 1

fuddiinei==stion Bank St&HuntClibE.d 2

Celete Intersection Wa]ldede&RiversideDr 3
“WalldeyE d&Banlct 3

Statistical Analysis WalkleyR dé&HeronRd 1
BronzonAvedrGladstone 1

Graphical Analysis StLaurentBlrd & OgilvieR d 1 I
StLaurentBlvd&MontrealR.d 1
Beechwood& VamerPkWy 2
StlosephBlvd&Jeannedbre 1
BronzonAvedLaurier 1
Bank3t&Laurer 1
Qweens Way&Bronsondve o
Qweens WaydStLaurentBlvd 2
17 & Jeannedre 1
BronsonfAve&SunnySide 6
UniversityDr& Colone[ByDr 8

| K

!@LI hktp: f e, carleton, cajcufindexpages |_ |_ |_ |@ Inkernet

Figure18: Statistical Analysis Results

It is important to note that the following procedure will be explained for one carpool member, but the
process continues through al carpool members stored in the database.

The execution will access the first carpool member in the MEMBERS table and retrieve the username,
password and postal code. Please refer to Figure 15: MEMBERS DATABASE TABLE for an

example of information stored in the members table. Depending on what postal codeis retrieved from
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the MEMBERS table depends on which “Pogta Code’ table is accessed. In the example being
discussed the KOA table will be accessed. Please refer to Figure 16: KOA DATABASE TABLE for
an example of information stored in the KOA (any posta code table) table. From this table the
DEPARTDEST, DEPARTHOME and MAININT are retrieved. If the DEPARTDEST and/or
DEPARTHOME are equd to or between the start and end times selected by the administrator then
the execution will continue using the same carpool member, otherwise the execution is brought back to
the members table to access the next carpool member. If the times are a successful match then the
ROUTES table is accessed. Here it uses the MAININT of the KOA table and finds an exact match in
the firat column of the ROUTES table. Once a maich occurs al associated intersections belonging to
the MAININT are retrieved. Please refer to Figure 19: ROUTES DATABASE TABLE below for a
view of the ROUTES table Continuing with the example, the firsd column matches with

‘MerivadeRd& WestHuntClubRd", and therefore retrieves dl associated intersections indicated here in

agrey backgound.
ROUTES
MAININT MerivaleRd& WestHuntClubRd Fallowfiel dRd& MainSt
MAININT2 Merival eRd& MeadowlandsDr MainSt& FernbankRd
MAININT3 FisherAve& MeadowlandsDr Hazel deanRd& MainSt
MAININT4 PrinceofWal esDr& meadowlandsDr QweensWay& CarpRd
MAININTS UniversityDré& colonel ByDr QweensWay& EagelsonRd
MAININT6 0 QweensWay& MoodieDr
MAININT7 0 QweensWay& WoodroffeAve
MAININTS 0 Qweensway& BronsonAve 00
MAININT9 0 BronsonAve& SunnySide
MAININT10 0 0
MAININT11 0 0
MAININT12 0 0
MAININT13 0 0
MAININT14 0 0
MAININT15 0 0
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Figure19: ROUTES DATABASE TABLE

Using the intersections retrieved from the ROUTES table, execution then proceeds to the
INTERSECTION table. Each intersection isthen used to search through the INTERSECTION table
for an exact match.  Once a match occurs then the associated count for that intersection is

incremented. Pleaserefer to Figure 20: INTERSECTIONS DATABASE TABLE for details.

INTERSECTIONS

INTERSECTIONS COUNT
Merival eRd& M eadowlandsDr
FisherAve& MeadowlandsDr
PrinceofWal esDr& meadowlandsDr
QweensWay& CarpRd
BronsonAve& SunnySide
MerivaleRd& M eadowlandsDr
Qweensway& BronsonAve
UniversityDr& colonel ByDr
QweensWay& WoodroffeAve
HazeldeanRd& MainSt
MainSt& FernbankRd
FallowfieldRd& MainSt
QweensWay& MoodieDr

=

O|O|0|O|O|FR|O|FR 0|0k |-

Figure20: INTERSECTIONS DATABASE TABLE

In the example, Al 5 intersection (MerivaeRd& WestHuntClubRd, MerivaleRd& MeadowlandsDr,
FisherAve& MeadowlandsDr, Princeof\WaesDr& MeadowlandsDr, UniversityDré& colonelByDr) are
metched and the associated count is incremented. When al members have been andysed the find

output will contain al used intersections and the number of carpool members that travel through that
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intersection a the specific time sdected by the adminigtrator. Please view Figure 18: Statitica

AndyssResults for the output of a datistica andyss.

4.2.4.1 Redefined Paths

In order to accurately predict what paths carpool memberstake, 105 main intersections were selected
throughout the area of Ottawa. For each intersection a best guess andysis was done to determine
what path would be taken to get from that intersection (the members “Nearest Man Intersection”

selected during the registration process) to the destination address (Carleton). This path includes a
combination of one too many intersections from the list of 105. Please refer to Figure 19: ROUTES
DATABASE TABLE for an example of the predefined path of a carpool member whose “Nearest
Main Intersection” is “MerivaRd& WestHuntClubRd”. There is a totd of 105 predefined paths

located within the carpool database.

4.2.5 Graphical Analysis

The Grgphicd Anadyss functiondity operates the same way as the datigica anadlyss which was
explained in Section 4.2.4 above. The only difference is the output of the information which the
adminigrator can view. Inthe gatistical analys's, the intersections and the number of carpool members
which drove through that intersection were displayed in a chart like fashion. The grgphicd andyss il
takes the data located in the INTERSECTIONS table but now displays the results on a map of
Ottawa. The concept of displaying the information is basc HTML. The mgp of Ottawa is the
background of the table and the coloured blocks are cdls within the table. When the andyss is

finished the final count for each intersection is linked to the appropriate cell and displayed. From the
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Figure below the numbers associated with each intersection

intersection location.

are located on or near the actud
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Figure21: Graphical Analysis Results

This dlows the adminigirator to obtain a better view or understanding as to where congestion occurs

and/or the driving habits of dl carpool members.
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4.2.6 Additional Features

The following sections are additiond feetures that do not directly relae to the overdl problem but will
help tie dl aspects of the solution together to make a complete package. Please view Error!

Reference source not found. - Error! Reference source not found. for design details on the

following festures.

4.2.6.1 Sign-in

In order for a carpool member to access hisher account, he/she must provide the system with avaid
username and password. These parameters were set during the registration process. In order for a
carpool search to be completed the member must access and use persond information during the

search. Therefore, to make this as safe as possible a username and password is used to secure the

information from others.

4.2.6.2 Change Admin Password/Change Member password

In case the system administrator would like to change the admin password, he/she must provide the
current password and a new password to the system interface. If the old password is valid then the
new password is updated in the database for the next time the admin signs into the system.  If the old

password isinvaid then the admin has the opportunity to try again.
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4.2.6.3 Add Intersection

This feature dlows the administrator to add an intersection to the INTERSECTIONStable. Thiswill
give the potentia carpool members more selection for “Nearest Main Intersections’ to choose from.
It isimportant to note that when adding an intersection the admin must aso add the associated path to
the ROUTES table manualy. It is aso important to keep the same naming convection when adding
new intersections. For example, M eivdeRd& WestHuntClubRd (no spaces) not Merivae Road &

West Hunt Club Road.

4.2.6.4 ListIntersections

This feature dlows the adminidtrator to view alig of “Main Intersections’ that currently exist in the

carpool database. Which will help the administrator manage the intersections better.

4.2.6.5 AddMember

This feature is the same as the Regidration festure, which is explained in detail in Section 4.2.1 Itis

only the administrator, that can use the Add Member fegture.

4.2.6.6 View/Modify/Contact Member

This feature alows the adminigtrator to view how many members are in the database, view contact
information for each member and aso enades the administrator to delete a member completely from

the system.

4.2.6.7 Email Notification

This feature sends an emall to the carpool member after the registration process is complete. The
email contains a welcome message and the username and password of that member. Also whenever

carpool member change their password, this festure will send an email containing the username and
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password of that carpool member. If a carpool member forgets hisher password then, he/she can

provide the registered email address to receive the username and password via email notification.
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5. CONCLUSION

In the world today there are many problems that affect our environment and inturn our society. One
such problem is air pollution caused by gasoline-operated automobiles. Has the world' spopulation
gets bigger, more ways are needed to help reduce and control the emissons from gasfudled
automobiles.

An effective way to help control this problem is to create a carpool system. This enables a group of
people to share daily driving times and expenses and inturn help reduce air pollution by decreasing the
number of automobiles travelling on roadways. Another way of reducing air pollutants is to diminate
traffic jams. If the travel paths of carpool members were known then this information could indicate
congestion points and thus be used to better plan new roadways or even improve current roadway’s.
This report discussed in detail both solutions as it pertain to a web based carpool system. In
summary, the system alows registered members to perform a carpool search to help create a carpool
group. The carpool system aso enables the adminigtrator to access the database information of each
member and perform an andysis that provides traffic flow details about dl carpool members.

Along with achieving solutions to the problem, other accomplishments have been made. Knowledge
of sysem networking and database management has been gained and used to ade in the successful
completion of the carpool system project.

When the carpool system is implemented into Carleton’s computer system, it will indeed help in the
reduction of automobiles on Ottawa roadways. As well as provide adequate information about traffic

flow.
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