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CHAPTER 10

10.0 Appendixes

10.1 Appendix A

A.1 Fact finding Techniques Used

Written documents and onsite observations just tell that how the system should

operate. They do not include enough details to allow a decision to be made about the

merits of system proposal and don’t present the user views about the current system. I

conducted interviews of the staff as given bellow, which were directly involved with

the application.

Questionnaires

> W p e

o1

10.
11.

12.
13.
14.

Wihat are the data you need to callect?
Viﬁ"‘_ydo you peed these tata?
AR are thewaysibf cotlectingithem?
What type of system do you use correctly whether manual or automated
system?
How do you analyze the collected data?
Is there a need to have another system or changing the existing system?
If another system is needed, what are the basic requirements of that
system?
What are the benefits of having that system?
What are the draw backs of current system?
Can you easily access the data? Give the reasons?
Is the data or information you have sufficient or do you need to collect
more data?
What are the ways of collecting data?
What are the requirements that the user needs?
What are the requirements that the system needs?
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15. What are the technologies that you are planning to use for new system?

16. Is the necessary hardware configuration and software platform is already
there?

17. Are you willing to bear the cost of hardware and software needs?

18. Do you need more trained users or will you be able to train existing users?

19. Are you willing to bear the training cost?

Also the regular users of the application were interviewed. Based on their

viewpoints, clear system requirements were jolted down.
Analysis of gathered requirements

The main purpose of this activity is to clearly understand the exact
requirements of the user/customer. The following basis questions pertaining to

the project should be clearly understood by the analyst in order to obtain a

g Yic HINE -PIroniel
ke

€3

). _:.VV!' 1S.the.proplem?

3. What are the possible solutions to the problem?

4. What exactly are the data input to the system and exactly are data
output required of the system?

5. What are likely complexities that might arise while solving the

problem?
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A.2 survey conducting procedures

Survey time : 24 hours per day
Time Period . none
Counts : Detail of the Trip

Count Methodology  : Manual

Survey Methodology: Measurements were carried out for one directions of travel by

interviewing the vehicle passengers.

<
ROADSIDE OD SURVEY (PASSENGER VEHICLES)

LOCATION:
DAY
DATE:
Direction

Location i | VehfE\Wekicld [y pk A T&E . [Korigin Type |Destination| Type

(Hrs.) Typel Occupancy of of
Origin Destination
7115000

i 1212000 Meerigama
2105000 Medadumbara
7115000 Medawachchi
7204000 M edirigirya
105000 Meegahakivula
2204000 Medagama

Figure 3: O-D passenger data collection sheet
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10.2 Appendix B

Top Level Diagram

ArcObject.net
TCP/IP
" Road side survey data
Department - o
User Management System

Mormal User

Administrator

Database
S5QL SERVER

www.lib.mrt.ac.lk

Figure 4: Top Level Diagram

There are three system components. Client tier represent the entire component that are
to be interacted with the Administrator, Department users and Normal users. The
Application Tier represents the business logic of the backend processes. The
Application tier was implemented on the ARCGIS 10.1 environment and it includes
the component of dealing with ARCGIS features, estimation and analysis from the
data given by the client tier and data requested from the database server. The Server
tier includes physical data structure and the file server that includes geo database files

and reports.
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B.1 Use Case Diagram

Administrator

Manage O- ‘ Mana” Manage o‘ ‘
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Display G art
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Figure 5: Use Case-Administrator
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Department User

PN

Manage O-D Suney data
Calculating MinimumPath

Eliminate Errors
<<include>> / ]

Prepare Matrix

Estimate OD Marix

)
/‘ \ <<extend>>

Department user

Upload Suney Report Download Suney Reports

—

Trafic Counts Estimation

-
‘ <<extend>>
Update Map Content <<extend>>
Trip Distribution Estimation

<<inglude>>
<<)i)e1@>> \ p

s Y i 5 Q
g, Univgssity of Moratuwa, Sril.anka. e
Electronic Theses &

affic Counts On Road-
1sscrla (1ONS
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. \

=

<

Trip Attracion

S \ =

Display Graphical Chart

Figure 6: Use Case -Department user
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Normal User

Tralic Counts Estimafim
Tiip Diskibulion Esfmation i B
<< >

Update Map Confent
<<mchuie>>

(J

Dispay Graplical Char

Figure 7: Use Case-Normal User
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B.2 Use Case Specification

B.2.1 Prepare O-D Matrix

Basic Description:

This Use Case describes activities of how to the O-D survey data is processed to

prepare the O-D Matrix

Flows of Events

e Get all the O-D information that are on the state of for-update

e Get all the O-D pairs of each of the O-D survey Sheet

e Eliminate double counting error by checking Whether there are same O-D pair
was included in other updated O-D

e Calculate the minimum path of the O-D pair

e Obtain the Origin Divisional Sectary Area

o Allocate the traffic count flows at each of the Destinatign Divisional Secretary
Areas. g:’g

 Incrementihe Trip/Gounts afthetQrP iable

e Continue with other O-D pair.

e Go to the 2" step

e Load the table values to a data set

e Display the Matrix.

Alternative Flows

e Ifitis found that the same O-D pair is used for another O-D survey sheet that
means the O-D pair is going to count twice. Stop and continue from other O-D
pair.

e After completing the each of O-D pair then change the state to be updated.

Pre-Condition
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e The User should be logged as Administrator.
Post Condition

e The O-D surveyed data become passed data.

B.2.2 Trip Distribution Estimation

Basic Description:

This Use Case describes activities of how to the O-D matrix data is processed to

estimate Trip Distribution

Flows of Event

e Set the District Secretary Area.
e Select the District Secretary. Area from the List

o Calculat_éﬁfgé Trips distribute fram relevant selected.District secretary area to the

other

e Prepare the Data set and load the table
e Prepare the chart
e Display Table and the Chart.

e Zoom the Map to the respective location

Alternative Flows
None

Pre-Condition
e The User should be logged as Administrator or Department User.

Post Condition

None
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B.2.3 Trip Attraction Estimation

Basic Description:

This Use Case describes activities of how the O-D matrix data is processed to

estimate the Trip Attraction.

Flow of event

e Set the District Secretary Area.

e Select the District Secretary Area from the List

e Calculate the Trips attractionto relevant selected District secretary area from the
other

e Prepare the Data set and load the table

e Prepare the chart

e Display Table and the Chart.

e ZoOr
Alternative Blei's
None -

Pre-Condition

e The User should be logged as Administrator or Department User.
Post Condition

None

B.2.4 Manage O-D Survey data

Basic Description:

This Use Case describes activities of how the O-D surveyed data is managed
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Flow of event

e Set the O-D number from O-D details

e Load the O-D Survey sheet and other generic data.
e Fill the Origin and Destination information

e Save the Record

e Update the Records.

Alternative Flows

None

Pre-Condition
e The User should be logged as Administrator or Department User.

Post Condition

None )

A
o,

B.2.5 M r:ﬁ! |

Basic Description:
This Use Case describes activities of how the users are managed.

Flow of event

e Load the current users details in to the table
e Fill the new users information in to the necessary fields
e Check the user is already in the system

e Save the record

Alternative Flows

e If the user wants to delete a record it needs to select the particular record
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e The user needs to change the particular data on the record when (s)he needs to

update the record

Pre-Condition

e The User should be logged as Administrator or Department User.
Post Condition

None

B.2.6 Traffic Counts On Road

Basic Description:

This Use Case describes activities of estimating traffics on road

Flow of

s

b =5 )
e Select theroat
e Settheli

e Calculate the link counts on each link
e Create Chart
e Display Chart

Alternative Flows

None

Pre-Condition
e The User should be logged as Administrator or Department User.

Post Condition

None
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B.2.7 Traffic Counts On Minimum Path

Basic Description:

This Use Case describes activities of estimating traffic on minimum path
Flow of event

e Select the Origin and Destination

e Calculate minimum path

e Set the links on the road

e Calculate the link counts on each link
e Create Chart

e Display Chart

Alternative Flows

None

o
5: -

5
\ '

Pre-Conditifi =
e The User should be logged as Administrator or Department User.

Post Condition

None
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B.3 Activity Diagram

B.3.1 Prepare O-D Matrix

Get O-D
Pair List

Get Traffic Results

{from State/Activity Madels)

Generate Path With
Node

(from StateAdtivity Medels)

Check With Cuurent
O-D Entries

(from StateiAdivity Mdels)

Select Network Analysis
Component
ffrom State/Activ ity Made 2

[ existing sul

Set Flag for Reconfiguratidie™
With New Data

(from Ststeinawity Mogels)

Invrement Trips Of
DSDivision

(from Stata/Activity Model4)

Check The O-D for
double counted
(From State/Activity Mad IS}

[Sunvey Entries with un dpubled counted O-D Pairs] Sobe Location

(fram State/Activity Model2)

Symbolize Route
{from State/Activity Modei2]

Sent For Minimum
Path Calculation
frrom State/Adtivity Models)

Figure 8: Prepare O-D Matrix
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B.3.2 Upload Reports

Set OD
Information

Prepare
Connection

Display
Message
4@3@]

[connection sucess]

Copy File
Insert the information to
the table

Figure 9: Upload Reports
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B.3.3 Manage Users

Load User
Table

Select Option
Change the Values
\ on Table

[Add New]

i (
¥ |Update Table

Check tie rerardis o LK
available --

[Avialab

Delete the
record

[not [available]

Saved the
record

Figure 10: Manage User
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B.3.4 Upload Reports

Set OO
Informatian

Frapare
Cannaction

[connection sucess|

Urowse ile

Croate a
Stream )

University ﬁf Moratuwa, Sri Lanka.

(

Electronic Theses & Dissertations
www.lib.1ift ac 1k

Ingert the information 1o
the table

Figure 11: Upload Reports
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B.3.5 Download Reports

f

Fill Downloaded file
information

Set the
Information

Click button to
download

prepare the
Connection

il

, S

\

L aad

FepanEction Yipt QUEEsE Show meseage

[coneciion sucess]

Copy to client
Machine

Figure 12: Download Reports
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B.3.6 Trip Distribution

Set District
Secteary Area

Select District
Secteary Amrea

Calculate
Distribution

Display
Disatribution

Figure 13: Trip Distribution
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B.3.7 Trip Attraction

Set Distnct
Secreteary Area

Select District
Secteary Area

Calculate Attraction
Trips

Prepare Chart

|

Dijsplay
Distributiom

Figure 14: Trip Attraction
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B.3.8 Traffic on Road

Set the Roads
Select the
Road

Calculate Traffic
Counts

: Calculate Link Flow :

( Create Chart )

Display Chart

lson @t mn

®

Figure 15: Traffic on Road
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B.3.9 Traffic on Minimum Path

Set Origin and
Destination

Calculate Minimum
Path

Select Network Analysis
Component
{from State/Activity Model2)

Solve Location

{from State/Adivity Model3)

Symbolize Route

Calculate Traffic
Counts

{from State/Activity Model3)

Display Chart
Zoom To
Location

Figure 16: Traffic on Minimum Path
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B.4 Component Diagram

:t]:: Trip Distribution
:I_:l:: Trip Attraction

% Project

Trip Counts On

— Minimum Path
_—
/

$ Mapping Manger
™~
/ \\ \
\
\\\

\\
\ =
\ :i]:: OD Information

! |
Y 1)
JR — Trip Counts On
Road

OD Matrix
Manger

/ ‘
// \
/ ‘\
“\
)y L) Gonfiguiagan
Settings
\ . X

Data Access

File Access
- >

% Download

Figure 17: Comp

onent Diagram
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B.5 Package Diagram

ArcObject.Net

&0
Management|

Figure 18: Package Diagram
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B.6 Class Diagrams

B.6.1 ArcObject.Net

Application

*‘Open()
%Close()

IMxDocument

s¥loadDoucument()

1’9 roupLayer()
®addLayers()
YdeleteLayer()
¥prepareFeatures()
®setStopLocation()
¥solveRoute()
¥getTraerseResults()
¥addBariers()
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B.6.2 OD Management

DsCivisions

&Dsho : Integer
&Dslams : String
&rea: Double

$getarzal)()
$5etDslo()
*gstDshlams()

'

+District

District

&DisCotle | Integer

&Districtilame : String

$9ztDistrictCode()
*getDistrictllams()

: String

Mode . Time
&llocksllo ; Integer my\ ODEntry +Timel nerv g% Time|D
&llodelame : String i 1.7 &TripPurpese | String = ®&Time : String
1
*gethlodel o) s $gstCDEntry () R SgetTimelnfo()()
SqethodeNamal) +Qestination
71 ¥gethlodehlams() 1 |
1 ! ! +OBEntry
de
eDs0h +EnaNode ODInf ormation
&0DNo : String
&Dats : Date
tate : String
8state : String Propet
14 i NS
| *9:tQDInf ormation() gpmlCtCUde- String
Bn A 2 Purposs : String
. | . ~addrlew)
Lnk  ¥hstin 8Dateof Started : Dats
&LinkID : Integer 0.1
&Length : Double *getProjectDetails )
Road
*getLink D) &Roadllo : String
$gatlength() 8RoadType : String

IMxDocument
{from ArcObject bef)

#loadDoucument()
#groupLay r)
$addLay ers()
SqsleteLay or()
*preparsF saturss()
$s:tStopLocation()
®s0lv eRouts()

‘g stTraverssResults()
%addBariers()

*gatRoadNol)

VehicleType
&\/ehicleTy pelD
&vehicle

*gstVehiclzinfo)()

FileAccess

&DateOf LastAcoess
$gztRoadiame()
$getRoadDetails() CDSurv ey #Upload()
Location : String #Dowoad))
#Prepare Connzction()
i A it /
s pHlahagh: ‘
g _ ; /
e 1 b
80 nt w42 dpdTeldcationd / 5 /
§ i3 YealpuateminlPathly | +Report
YoatTaielr asuls | Reno
} eport
+theMapManager &ID : Integer
&Dzscrption : String
&Path : String
#heO-D Matriy tharager / 1

C-D Matrix managsr

Chart

‘preparematri:x:AndLoad{]

$getTripinformation()
¥incremzntZoneCount)

*praparsChart()

$loadTable()
$calculataTripDistribution()
$calculateTripAttraction()
*calculateTripOnR oad()
$calculataTrpOnMiniPath()

Figure 20: Class Diagram-OD Management
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B.6.3 ER Diagram

RoadData
PK | RoadNo RoadLink
R et Lt e
RoadName PK |LinkNo
____________ .
FK2 | StartNodeNo : Users 1
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NodeData o ' ! o
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=< 1 1
L
: ODInformation ! !
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l‘ PK | ODNO | 1 : VehicleType :
IR LY T Y & [} _
i veniclelype
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PK StanedbDate : Description
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DSDName: 1 : :::
FK1 | DistrictNo | ! I
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! | :
| ! !
| 1 1
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Figure 21: ER Diagram
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10.5 Appendix C

C.1 Implementation (interfaces and Diagrams)

C.1.1 Integrate the Software Component

T 2
OEES LB x 20 &- - (ZEGEE P . Ble it View Bookmarks Insert Selection Geoprocessing Customize Windows  Help
Spatial Adjustment = | & P Oy [ H P RO GBS EBERERIE BB Dy HEN,
Editor> » Pa |/ 7 Al- NN ch £ QB W IE
able Of Contents B x
EEETYE
=] Loyers| =)
Description
[ keyboerd... |[ Bladd FromFie... || close

Figues 22y lotedvinedhasaftware Fook

This figure is the attempt of integrating the final software solution to the ArcMap

environment

C.1.2 User Login

This is the first interface that meets when the system starts. This interface provides all

types of users to login to the system by giving user name and password
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Qe i : @ - .
DBE& Lagx/ oo d-[ [ EEEO ey Sy -5 S [EE6 - By

File Edit View | Bookmarks Insert Selection Geoprocessing Customize (8§ Windows Help © Spatial Adjustment~ | = =" o | [ bl 8 () o 0

Figure 23: User Login

C.1.3 Administrator Menu

This is the first interface that meets after having successful login by the administrator.

This mterface prowdes the navigation to all of the functions
Univ ersm of Mor‘mma Sri Lanka

I\,_? 5 4 A g
D 3 & % Calculation ] Infurmatlon

File Edit View q | Trip Distribution

Trip Attraction
Minimum Path
Optimum Survey Points
Traffic Counts

0-D Matrix

0-D Matrix Reupdate

Figure 24: Main Menu
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C.1.3 Manage Users

This is the first interface provides the facility to add/update/delete users in the system

KO = oF & R Dawings K ) 5 [T+ A - [0 A U vB 1 U A~-D -7

~ | 1:3.209.668p i’ S

Selection

University of Moratuwa, Sr1 Lanka.
Electronic Theses & Dissertations
www .l #eigud 2. Nkanage users
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C.1.4 OD Information

This is the first interface provides the facility to add/update/delete O-D basic

information.

Calculation  Information  Users  Seetings

testr
geodeaty
test
Madu Ganga OD Survey

Uniyersos: davigeaiDvafdmndtanka.
Electronic Theses & Dissertations

BN RV BhEPER 1k
This interface provides the facility to add/update/delete O-D Survey Sheet

{ T EN @y Drawing- K () 55 [~ A~ (% 0lond TP B UlA-G- S
e« ) L RS 18 g i
e | B T = [E Y R R e - AT

PEditorr b My | S A | I I ol

Mannar Town 1 AD14. B352, B270
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Figure 27: Manage O-D Survey Sheet
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C.1.5 Upload Reports

This interface provides the facility to upload reports to the file server
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Figure 28: Upload

70



C.1.6 Download Reports
This interface provides the facility to download reports from the file server
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C.1.7 O-D Matrix manager

This interface visualizes the generated O-D Matrix as in numerical values and
divisions names.
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Figure 30: O-D matrix in divisional code
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C.1.8 Trip Distribution

This interface visualize the Trip distribution from particular Divisional Secretary Area
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Figure 31: Trip Distribution
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Figure 32: Traffic Counts On Road

74



C.2.0 Traffic Counts On Minimum Path
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Figure 33: Traffic Counts On Minimum Path

C.2.1 Traffic Counts On Links
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Figure 34: Traffic Counts On Minimum Path
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