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1.

Introduction

Railway Information System is intended to simplify the current complicated system
used at Turkish State Railways. Railway Information System will not only ease the
work for system administrators and machinists; but also it will improve and add new
features to the online system for passengers.

a. Purpose of the Document

C.

In this document Railway Information System structure will be explained. This
structure will be constructed such that it will satisfy the requirements
mentioned in Software Requirements Specification.

In Software Requirements Specification, Railway Information System’s
general features and requirements are mentioned. In this document, they will
be analyzed in detalil.

Scope of the Document

This document covers the architectural design, data design, procedural
design, design constraints, development schedule. Also hardware and

software requirements and working environment will be explained.

Abbreviations

RIS : Railway Information System
IMA : Intelligent Machinist Assignment
OTSS : Optimum Train Suggestion System

Some words in railway jargon:

Machine : The locomotive.
Brevet : The certificate to use a machine
Livre : The book containing speed/position tables

2. Project Description

a. Project Title

The title of the project is “Railway Information System”.
Detailed Problem Definition

The system’s (currently being used at TCDD) major problem is that there are
many daily jobs and most of them are done manually. Secondly some features
of this system are not public, which might be used to increase the public
attention to railways if they were. Another problem is that some services
already in use in abroad have not been introduced to TCDD customers yet.



i. There are many kinds of machines and a machinist is required to have
the special brevet to use a machine. Everyday hundreds of machines
goes somewhere to somewhere and every machine must be controlled
by a machinist having the appropriate brevet. In current system, the
assignment of machine — machinist is done daily and manually.
Machinists learn the next day’s schedule just 24 hours ago.

ii. All railways in Turkey are partitioned and for every partition the speed
limit are determined. All these information are listed on tables in a book
called Livre. When a machinist starts the journey from some point,
he/she (he will be used later for convenience) opens the relevant page
of Livre. Near the railways, there are position signs and with the help of
them, machinists know their positions. Knowing the position, a
machinist looks up the speed limit of that position from the Livre and
adjusts the speed accordingly. Machinists have to follow both the
position signs and the speed limit tables from beginning to the end of
the journey.

iii. Current system has been developed as time passed and new
technologies appeared. So it has been always built on the old one.
Each time taking care to preserve the backward compatibility, adding
new features have caused the current system to be very complicated
and dirty.

iv. About 15 trains of TCDD already have a GPS device. But the
information fetched from these are visible to only some supervisors,
even machinists cannot see them.

v. In abroad, there exists some optimum cost / optimum time train
suggestion systems (11 but there is not a similar system in Turkey.

c. Project Definition and Goals

Railway Information System is a project to enhance the service quality of
TCDD for machinists and administrators at TCDD and passengers by
eliminating the problems stated above.

The aims of the RIS project include:

e Design a better train control system
o Automate the machinist — machine matching (IMA)
o Remove the “checking the speed limit from Livre” and replace it
with “checking needed information from machinist panel”
o In case of an emergency, establish a faster and easier
communication with control center and deliver the train position
more accurately



e Attract public interest on railways
o Make the train position tracking public
o Implement a optimum time / optimum cost train suggestion system
o Meeting this goal means highly use of public transportation, less
traffic jam and accidents

e The use of system will be made easier for all three categories of users
(passengers, machinists, administrators) with knowledge database, help
pages and manuals.

3. Design Constraints and Working Environment
a. Design Constraints
i. Time

In order to meet the deadlines and complete the project on time, team
members have to strictly obey the time constraints stated on Gantt chart.

ii. Versioning

As soon as the implementation starts, different states of process have to be
versioned. SVN will be used as the version control system.

iii. Financial Constraints

All implementation software and tools are open source except AutoCAD Map
3D. AutoDesk gives free license for this program to students.

b. Working Environment

The system will be implemented on Java language. Users will be able to reach
the system within a browser page, so a java running server will be needed.
Apache server [12] and Apache Tomcat [7] will be used for that purpose. The
map implementation will be done on AutoCAD Map 3D [13]. For GPS
simulation, java libraries will be used. NetBeans IDE[4] will be used as the
development environment.



4. Use Case Analysis

a. Registering New Users

Systern Boundary

Systemn creates an entry
Usertasks _ Jinthe User_ Database.
Information is vakd™

Systemn gives an error:

; - |User already exists. j
~< Creates account >< <includes: Filling in the registration form ;S_ame uSet Rante”
= " Mrssing. _ = :
Passenger SR information]™ |Bystem gives an error: j

Required fields should
R he filled properly

Systemn encryptes the
user information

e A new passenger who has not an account yet clicks to the link “Yeni Kullanici” on the Login Page.

e The registration page will be opened. The passenger fills the registration form and click “Tamam” button to create an account
e Passengers can cancel this process by clicking "iptal" button or they can clear all fields by clicking "Temizle" button

e System creates a new entry in the passenger database if the required areas are filled properly.

e Otherwise:

o The system shows an error message if there is an empty required field in the registration form.
o The system shows an error message if the username the passenger types in registration form already exists.



o Administrators create their own accounts and machinists’ accounts directly by executing a query on the database table.
e System encrypts all user information properly.

b. Logging into the System

User Tasks System Boundary

System retrieves the
Information valid user information from

____________ - Tthe User_Database
@s in to the system >

p At Ry A ey Systemn gives error:
ASSAMI et MR R ACIRN Information invalid| ~ wrong user name-

password combination

e Users logs into the system via Login Page web interface. To log into the system, a user provides his username, password
and user type.

e There are three user types: admin, machinist and passenger.

o After filling username and password areas and selecting the user type, a user clicks Login button for confirmation and Cancel
button for cancellation.

e System will give an error if it cannot find such username, password, user type combination. Otherwise system lets the user
log in and access user type related information.



Passenger

z=exten i
e <Updates personal informa1i0r>‘ s ‘Qanges his passwoD

c. Updating Personal Information

System Boundary

User Tasks
Information is valid’

-~ Same user

S Missing

et informaticy

e

System executes an
update query in
User_Database

System gives an error:
ame_|User already exists.

i

- System encryptes the
“—luser information

_ _ _|System gives an error: [BN
Missing required
n information
[N

Passenger clicks the personal information link on their home page to update their personal information.

The “Kisisel Bilgiler” page is opened allowing the passenger to change their personal information.
Passenger clicks on “Kaydet” button to save the changes.
Passenger can cancel this process by clicking “iptal” button.
The system executes an update query if all information provided meets the requirements.
Otherwise:

o The system shows an error message if the username the new user chooses already exists

o The system shows an error message if there is any empty required field

System encrypts all users’ information properly again.

in the system.
in the

registration form.




d. Live Train Monitoring Page for Passengers
System Boundary

User Tasks

Selects area, particular trains,
departure time or departure
station

S~ |Systemfilters and
Sprocesses GPS

<<includes=>
T infarmation, manages
% < >«eﬂen@ know where he iD ------ - “|page components and
_ Follows particular trains =y the next stop is updates the monitoring
Passenger <5€D€t_er_1d_5> =2 Rogs
Wants to know if he passed the

e Passenger clicks the “Tren Takip Sistemi” link on his home page to follow a train.
e The “Tren Takip Sistemi” page is opened allowing users to decide a specific railway and train.

e Passenger clicks the “Sectiginiz Hat” combo box to choose a specific railway. System updates the other combo boxes, text
fields and the map according to this decision. The “Sectiginiz Tren” and the “Cikis Yeri” combo boxes become enabled. Text
fields remain empty.

e Passenger clicks the “Segtiginiz Tren” combo box to choose a specific train on this railway. System updates the other combo
boxes, text fields and the map according to this decision. The “Cikis yeri ” and “Cikig Saati” combo boxes become disabled
and are set by the system automatically. All text fields are set automatically too and the map focuses on this specific train.
After this point simulation begins and this page is updated periodically according to the given information from the GPS of this
train.

e Passenger clicks the “Cikis Yeri” combo box to choose a specific on this railway. “Segtiginiz Tren” combo box becomes

disabled and “Cikis Saati” combo boxes remains enabled. System doesn’t set any text field until the user determines the
departure time of the train.
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e Passenger clicks the “Cikis Saati” combo box to complete the needed information to specify a train. After the user specifies
departure time of the train, all text fields and the “Sectiginiz Tren” box are set automatically and the map focuses on this
specific train. After this point simulation begins and this page is updated periodically according to the given information from
the GPS of this train.

e. Live Train Monitoring Page for Machinists

System Boundary

System processes the AN
GPS data and updates

< Follows other trains > ------ monitaring page

<<e>dend>’> 5 e st System gives a warning [AN
Ss ~ -~ -7 Tmessage when the
_ .. - qmachinst exceeds the

exten R 8 speed limit
—= Monitors the railway Checks the maximum speed ~ Tre ¥
’- - Systemn gives a warnign AN

=2 “ - d

Machinist «’<enend>> = = qmessage when the
0 ~ machinist doesn't leave

S\ ’ = R S o Lk ontime

- - ~

Checks the remaining time at that ~ JSystem gives a warning AN
stationtoleave @ = Jo___ __ message ifthe machinst
] too fast and close
enough to the next
station

¢ Machinist clicks the monitoring link “Tren Takip Sistemi” on his home page to access the monitoring page.

e The “Tren Takip Sistemi” page is opened allowing machinist to watch the train and get current information.



f.

Passenger

12

e System gives a warning message if the machinist exceeds the speed limit.

e System gives a warning message if the machinist stays longer than expected at a station.

e System gives a warning message if the train is still very fast but not far away from the next station.

Travel Planning System Use Case

Information is vali

Wants to know how to travel with
low cost and in a relative short
time from Ankara to Istanbul

Asks for the hest path to a target
location

Missinginformation

-
-

“ltable to the page

System executes a A\
tlatabase search query

Systern loads the result A\

1System gives error;

Inadequate information:
target / current position
misses

_______

System adds an entry
to the "Seyir Defter"
datahase

System gives an error;
None ofthe paths is
selected

e After passenger logs into the system, “Ana Sayfa” is opened.

e Passenger fills in the form according to his travel plan and presses the “Listele” Button.
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e System executes an optimized search query on the database table “connects” to find the appropriate travels for this specific
destination and target if there isn’t any missing required field like target or destination.

¢ Otherwise, system gives error message “Inadequate information”.
e Passenger clears all of the fields by pressing “Temizle” button.

o After a successful query operation, system loads the table of results to the end of the page and 2 more buttons “Kaydet” and
“Sil” appear.

o Passenger chooses some of the results from the table and clicks “Kaydet” to save the chosen results.
e System gives an error message if none of the results is chosen.
¢ Otherwise system adds an entry to the “Best_Path” database.

e Passenger clicks the “Sil” button to clear this table from this page. System clears this table form the page.

News Page Use Case

System Boundary

Task
User Tas System adds entry to

the News Database
- - 4and updates the news

---------- Page
Writes actual informations

3 i System relates specific
Admin |news with specific
passengers or shows
random 3 news on
their home pages
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e Administrator creates a “news entry” in the system via the interface of News Database.
e System adds an entry to the table and updates the News Page, which is only available to the administrators in the system.
e System relates this news with the passengers according to their location and preferred trains.

e If no such a passenger is found, system shows 3 random news entries, which are relatively newer than the other news on the
home page of passengers.

Knowledge Database Use Case

System Boundary

System executes an
update queryin

-------------- ~ 7 TKnowledye Database
/ Solves Problemes assigned to him o O

- -
-
-

e System attaches the

i \ S - - |solved problems or
s Escalates some problems to pending problems to the
other admins related categories in the

"Sorun Gozimi"




% ‘Gches solutions int

Passenger
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User task

-

”

”

4
i

he system

~

-

~

-

~
~

-

password

Searches how to change his

-

=<include=>

Questions and Answers list

2 ” \\ P
L ~ o o N
e s,\v -
<TMcelb Searching in the General S
! - l, \\,\I
’ /
e 1
-~ R -

-~

=2jacjude==

~ -
~
~ -~
~

~

=<inslude
= Questions list

Searches in the Pending

-

N

~

-

>

-~
~

7’

-

~

-

~

-

q«ex,temi@ching inthe moD i
/" o Y .2k

-

-~
-~
-~
-
-
-

-

System Boundary

Systermn executes a

________________ search queryin
Knowledge_Database
- - i T 77
- - 7 7
- 4
P L. o .’
A 7/ 4
- ’ 4
’ 4
7 7
rd
' £ ,I
’ /
K /
7’ ~ S 4
* ~
' -~
/
-rw . _ |Systemfilters the results
/ - - g
y according to the
_ _ . - 4hreference of passenger
(solved, pending..)
S - 7
- ’
- s
15N 7’
N -
7
v
/N
~ 7 ~
y G ~ N
~ ~
~ N
~ s ~
i A

System shows the
_____ results in a seperate
page.

System gives error: No

““““ matching question




Passenger clicks “Sorun Giderme” button on the home page and the “Bilgi Sistemi” Page is opened.

Passenger clicks a related topic in the section “Sikga Sorulan Sorular”, which are given as links in this page, to find a solution
to his question.

Passenger finds a similar question and clicks to it to see the details.
The chosen problem is displayed in a problem specific page.

If there isn’t any related topic to his question, passenger returns to the “Bilgi Sistemi” Page and clicks “Digerleri” link at the
end of this category.

The page of problems, which don’t belong to any general topic is opened.
Passenger clicks to the similar problem if such a problem exists.

If there isn’t any relevant question in this section, user returns to the “Bilgi Sistemi” Page and writes some keywords related
to his question into the text field reserved for search purpose and clicks “Ara” button.

The results are listed in a separate page if there is any.
System gives an information message “No matching question ” if there isn’t any question related to these keywords.

This operation can also be repeated with other categories: “Genel Sorular ve CéztUmler” or “Cdézim Bekleyen Sorular”.
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Creating a New Question Use Case

System Boundary

User Task System fills some A
required data like time

and created_by
Information is valio automatically to create

-~ lan entry

-
-
-
-
-

System adds an entryto 0

S g e
% —— @esﬁonfcreatesD 2sextend> @cess the saved table Knowledge_Datahase

Passenger i, (" System assigns itto an
g > administrator
Missing R
Information System gives error.

Migsing Information

o If the search operations result in failure, passenger clicks the button “Yeni Soru”.
e The page of “Yeni Soru Girigi” is opened allowing passenger to write his question and some related information
o Passenger fills the form of new question and clicks “Gdnder” button to send his question to the administrators.

e System creates an entry in the Knowledge Database if the required fields like problem title and description are filled.
Otherwise system gives error “Missing Information”.

e System assigns this problem to an administrator whose job description includes problem solving.



e Passenger clicks “iptal” button to cancel this process at any time.

e Passenger clicks “Temizle” button to clear all fields in the ticket creation page.

j.  Schedule Page Use Case

Admin

Machinist

18

System Boundary

System executes search
gqueries in
Machinist_Datahase

_|and retrieves the proper

Machinist data

System relates the
entires to the home
pages of proper
machinists

Qecks his own daily schedD et

Systermn adds an entry to
Tthe schedules tahle.

System retrieves data

Afrom the

Schedules_Database




Administrator executes a search query to find proper Machinists who can drive a specific train in a specific time interval.
Administrator creates schedule tables via database interfaces.

System creates a schedule table which stores daily schedules of all machinists.

Machinists logs into home page to see his daily train schedule.

System relates these entries in the schedule table with the proper machinists and loads them to the home page of machinist.



5. Data Design
a. Entity — Relationship Diagram

OIS, @
Telephone USER @

N

PreferredCity

hinist

VG addsNews News RelatedTrain
N C

o™
prefers
()
(1N
@— Knowledge Database Problem_ID
Iuticn Completed
Schedule

)
Q"

Trains

R T




21

b. Database Schemas

i. USER table
Field Type Null Foreign Key References
User_name (p.k.) | Varchar(20) no no -
Name Varchar(20) no no -
Surname Varchar(20) no no -
Password Varchar(20) no no -
E-mail Varchar(30) no no -
Telephone Integer no no -

This table holds user information. Every user has to supply name, surname, password,
e-mail, and telephone information and select a username. Following three tables extends

from this table.

ii. Passenger table

Field Type Null Foreign Key References
Livesin Varchar(20) no no -
PreferredCity Varchar(20) no no -
User_name (p.k.) | Varchar(20) No Yes USER

This table extended from USER table and every passenger has to supply the city he lives in
and the city where he wants to prefer to go.

iii. Machinist table

Field Type Null Foreign Key References
Location Varchar(20) no no -
User_name (p.k.) | Varchar(20) No Yes USER

This is another table extended from USER table and every machinist’s location information is

kept on that table.

iv. Administrator table

Field Type Null Foreign Key References
Job Varchar(20) no no -
User_name (p.k.) | Varchar(20) No Yes USER

This is the third table extended from USER table and every administrator’s job is kept on that

table. A job may be adding solutions to Knowledge Database, adding entries to News
database, editing Schedule database, or just answering phones without any write access to

any database.




v. Best_Paths table

Field Type Null Foreign Key References
PathID (p.k. Integer no no -

Date Date no no -

TrainlD Integer no yes Trains
DeparturePlace Varchar(20) no no -
DepartureTime Time no no -
ArrivalPlace Varchar(20) no no -
ArrivalTime Time no no -

Cost Float no no -

UserlD Varchar(20) no yes USER

This table contains information about a passenger’s best path searches. After a user
searches some path, it is kept on that database and users may retrieve their past searches.

vi. Brevet table

Field Type Null Foreign Key References
Brevet ID (p.k.) Integer no no -
Brevet_ Name Varchar(20) no no -
AllowedTrainTypes | Varchar(200) no no -

Machinists are required to have the appropriate brevet to use a machine. In that table,
besides the brevet ids and brevet names matching, the allowed train types for every brevet
type are already kept in that table.

vii. Trains table

Field Type Null Foreign Key References
ID (p.k. Integer no no -
Name Varchar(20) no no -
Type Varchar(20) no no -

All the trains are kept in that table. Also the train’s machine type is kept. It will be used while
assigning a machinist to use that train.

viii. Stations table

Field Type Null Foreign Key References
Name (p.k. Varchar(20) no no -
City Varchar(20) no no -

On that table, every station is given a uniqgue name and the city information is kept.
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ix. Time_lInterval table

Field Type Null Foreign Key References
from (p.k. Timestamp no no -
to (p.k. Timestamp no no -
MachinistID Varchar(20) no yes USER
On that table, every machinist’s free time intervals are kept.

x. Knowledge_ DB table
Field Type Null Foreign Key | References
Problemld (p.k.) Integer no no -
Problem_Description | Varchar(1000) no no -
Status Integer no no -
Priority Integer no no -
Solution Varchar(2000) yes no -
Createdin Timestamp no no -

That table keeps the problems reported and the solutions to that problems as soon as

administrators edits the entries and add solutions. Status field indicates whether the problem

waits for an answer or it is solved. High priority problems will be handled firstly.

xi. News table
Field Type Null Foreign Key References
NewsID (p.k.) Integer no no -
RelatedTrains Integer array yes yes Trains
News Description | Varchar(2000) no no -
Until Timestamp yes no -

This table holds data about some special offers such as a cut on ticket prices. They will be
showed to passengers as advertisements. Also in that table, the delay or cancellation
information will be hold.

xii. Schedule table

Field Type Null Foreign Key References
Interval _from (p.k.) Timestamp no no -
Interval_to (p.k.) Timestamp no no -
MachinistID (p.k.) Varchar(20) no yes USER
TrainlD Integer no yes Trains
CityTo Varchar(20) no no -
CityFrom Varchar(20) no no -
Region Varchar(20) no no -
Completed Boolean yes no -
Cancelled Boolean yes no -




This table contains scheduling information of all trains. Each entry holds train and machinist
matching, departure/arrival time and cities and two completed/cancelled Boolean fields.



6. Class Diagram

News
USER - NewslID : Integer
Best_Paths - User_name : String - NewsDescription : String
- Date : Date - Name : String - RelatedTrains : IntegerArray
- TrainlD : Integer - Surname : String - Until : Date
- DeparturePlace : String - E-mail: Stn.nvg + all get&setOperations( ; void
- AnrivalPlace : String ) Telephone‘. Int + getNewsRelatedTo(UserlD : Integer) : IntegerArray
- DepartureTime : Time - Password : String
- AnrivalTime - Time + get& set Methods() : void
- cost: Float +User(UserName : String) : void addsNews
+ all get&set Methods( : void +loginOk{UserName : String, Password : String) : boolean Schodils
+Best_Paths( : void + updatePersInfo{index : Integer, new\alue : String) : void
+ addProblem{ProbDescr : String) : void - Interval : Time_Interval
Admin updates - User_Name : String
- - TrainlD : Integer
W - Job : String - CityFrom : String
+getJob() : String - CityTo : String
+ setlocation(City : String) ; void - Region : String
+ Admin(Usemarme : String) ; void - Canceled : boolean
Passenger Machinist - Completed : boolean
- Livesln : String - Location : String + Schedule( : Time_Interval, U : String, ID : Integer, C1 : String, C2 : String) : void
- PreferredCity : String e + getScheduleOf(User_Name : String)(Results:ScheduleEntry) : void
+ getLocationd) : String
+ getLivesing : String + setLocation(City : String) : void
+ getPreferredCity() : String + Machinist{UserName : String) : void
+ setLivesin(City : String) : void

+ setPreferredCity(City : String) : vaid 1.7
+ Passenger(UserName : String) : void
+loginOk{UserName : String, Password : String) : boolean

+ searchForOptimumPath(City1 : String, City2 : String) : ResultEntry assignedTo

+ saveEntry(results : ResultEntry) : vaid

+ findProblemAbout(Keywards : StringArray) : IntegerArray

+ getAssignedProblems(Name : String) : IntegerArray
+ addProblem{ProblemDesc : String) : void

- getNonAssignedProblems() : IntegerArray

hasfree |  Nec------oooo--
ha svevei

+ getFreeTimeOf(Name : String) : TimeArray

hasBrevet
0.x g + getHavingMachinists(Brevetld : Integer) : StringArray
1. + getHavingBrevets(UserName : String) : IntegerArray
s Brevet - Knowledge_DB
Time_Interval
refers - Brevet_Name : String ; - Problemld : Integer
P - Brevet_ID : int - from : Time - Problem_Description : String
-to: Time - Status : Integer
+ getBrevetNamed) : String . - 7 ity -
+ setBrevetName(Narme : String) - void +Time_Intervalifrom : Time, to : Time) : TimeArray E P“O"W- |"“939’
+ getBrevetid() : String ﬁfé‘g{gg,f’{',’;fe
+ setBrevetid{integer : int) : void -
connects + All getéset Methods() : void
- Cost: Float + setSolution(Problemid : Integer, String Solution : int, User_Type : String) : void
- Departure : Time
- Arrival : Time
requires
"« + getTrainsConnecting(City! : String, City2 : String) : IntegerArray
+ getRequiredBrevets(TrainiD : Integer) : IntegerArray + gefTrainsFrom(City : String) : IntegerArray Stations
0:F + getRequiringTrains(BrevetiD : Integer) : IntegerAray + gefTrainsTo(City : String) : IntegerArray
y 2 - Name : String
- ) \ 1 e
Trains B connects > 1 from - City : String
! +
- 1D : Integer 1.7 | Ly getName() : String
- Name : syring to + setName(Name : String) : void
- Type : String + getCity() : String
+Trains(ID : Integer) : void + setCity(City : String) : void
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7. Interface Design
a. Registration Interface

3 q .
Mozilla Firefox
a Digen Gorinim Gegmis YerImleri Araclar  Yardm

B file:///C:/Docum...egisteruser.htm

Ipta

On registration page, the user will be asked to supply some personal information and also he
will be asked to supply a username — password combination. If the users marks the
checkbox, he will receive e-mails about promotion news.

b. Login Interface

) Mozilla Firefox
Dosya Digen Gérinim Gegmis Yerimleri Araclar Yardm

B file:///C:/Docu...p/loginPage.htm

‘Yonetici v
Yonetici

Personel
Uye Tamam

Yeni Kullanici >>
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On login page, user types his username and password, and then selects the user type from
the combo box. When user clicks the “Tamam” button, the supplied information is checked
and the user will be given authorization if they are correct. Also on that page, not registered
users may follow the “Yeni Kullanici” link to register to the system.

c. Update Information Interface

On that page users will be able to edit the personal information they supplied while
registering to the system. Also users may change password on that page. If user clicks the
“Kaydet” button, the personal information will be updated with the information on the form. If
user click “Iptal” button, there will no change on personal information.
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d. Knowledge Database Interface

) Mozilla Firefox

Gérinim

Bilgi Sistemi

Sikca Sorulan Sorular

® Girig Sayfas
® Ana Sayfa

® Tren Takip Sistemni

Haber Baglantilary

Kayit Olma

Kigisel Bilgileri Degigtirme
Bulunan Yollar1 Kaydstine
Kullamm Klavuzlarima Ulagma

Genel Sorular ve Cevaplar

® Kayit Olma
Durumu
® Tren Takip Sistemi

® Alnan Hatalar

mleri  Araglar

® Kayit Olma
® Kota Duriumu

® Tren Takip Sistemi
Almnan Hatalar

Sistem Yoneticileri ile {letigim Kurma
Digerleri

Coziim Bekleyen Sorular

® Girig Sayfasi

® Ana Sayfa

® Tren Takip Sistemi

® Haber antilary

® Kayit Olma

® Kigisel Bilgileri Degistinme
® Bulunan Yollan Kaydstine

® Kullamum Klavuzlarina Ulagma

Faydali Linkler

® Web Arayiizii Kullanum Rehberi
® Tren Takip Sistemni Dékiimantasyonu
® TC Devlet Demiryollar: Haritasi

On knowledge database and help page, there are many links grouped under four sections:

e Frequently Asked Questions

e General Questions & Answers
e Questions Waiting Answers

e Useful Links
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A user may use the search boxes to search some keywords on help pages. Also a user may
create a new problem entry by clicking the “Yeni Kayit” button.

ozilla Firefox

Imleri  Aragl

.s/P_newQues.htm

Yeni Soru Olusturma

Kaydedilen Tablolara ulagamama

Problemin Baghg:

Problemin Kategorisi: | Girig Sayfasi v

Sayfalar kaydedildi mesajl gelmesine radmen
tablolara ulagamiyorum.

Problemin Ag¢iklamasi:

Gonder I[ Temizle ” Iptal

) Mozilla Firefox

Yeni Soru Olusturma

Problemin Baghg: kaydedxlen Tablolara ulagamama

Problemin Kategorisi: |

1 gelwesine radwen

Haber Baglantilan
Kayit Olma

Kigisel Bilgileri Degigtirme
Bulunan Yollan Kaydetme
Kullamm Klavuzlanna Ulagma
Sorun Bildime

Digerleri

Problemin Ag¢iklamasi:

Génder ” Temizle ][ iptal

When the user clicks the “Yeni Kayit” button, a form page displayed. User is required to type
a problem title and description and also select the problem category.
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e. Optimum Cost/ Optimum Time Search Interface

mleri Araglar  Yardm

Docu...s_homepage.htm

ﬂ Ana Sayfa

Ana Sayfaya Hoggeldiniz!
Agagidaki Yoleuluk Planlama Sistemi'ni kullanarak kendinize en uygun tren yolculugunu segebilirsiniz.
Listele tuguna bastiktan sonra agagida gikac an tablodan size en uygun olan yolu igaretleyiniz
Sonucu kendi sayfamza kaydedebilir daha sonra bu sonucu tekrar kullanabilirsiniz,

Iyi Yoleuluklar Dileriz!

-5

Yolculuk Planlama Sistemi

Varig Yeri:
Tar v [ . N -
Zaman Araligy: - ; - - 5 - ‘e

Malesimum Siire:

Bizden Haberler

e

T

Malsimum Aktarma

Saat

) Mozilla Firefox
Gorinim erimleri  Araglar  Yardm

Docu...s_homepage.htm

Varig Y

Tarih Aralig: _
Zaman Araligy: - : -'d—u
Mazximum Uecret; — YHL,
Malksimum Aktarma _
Malesimum Sire: _S;\at

'den _ &

3.09 TRO01 Ankara 17:40 Eskigehir 18:40 01.00 10TL

ik 9 TRO02  Eskigehir 18:50 Bilecik 21:00 02.10 12 TL 2
9 TRO003 Bilecik 21.10 Istanbul 22.10 01.00 10 TL

2 16.03.09 TRO004 Ankara 17.30 Istanbul 21.30 04.00 72 TL 0

(Toplam 160809 TROM4 | Ankaa | 1730 lsbul 2130 | 0400  72TL. 0
16.03.09 TRO005 Ankara 18.30 Bilecik 21.30 03.00 27 TL
16.03.09 TR006 Bilecik 21.50 [stanbul 2340 01.50 20 TL.

_--__--_--I

A user may search for an optimum cost / optimum time train. User may choose the
destination place, arrival place, date and time interval, maximum price, maximum number of
train changes and maximum journey time and system shows the corresponding trains.



) Mozilla Firefox

Gorinim  Gegmis  Yer Imleri  Araglar

Docum...seyirdefteri.htm

ﬂ Seyir Defteri

Seyir Defteri

17/03/09
ren | Kalkig (Kalkig| Varig |Varig|Yolculuk| .

Saal Siresi ki

16.03.09 TR001 Ankara 17:40 Eskigehir 18:40 0100 10TL

16.03.09 TRO02 Eskigehir 18:50 Bilecik 21:00 02,10 12TL
16.03.09 TRO03 Bilecik 21.10 Istanbul 22.10 0100 10TL

16.03.08 TR004 Ankara 17.30 Istanbul 21,30 04.00 72TL

16.03.09 TRO0S Ankara 18.30 Bilecik 21.30  03.00
3 16.03.09 TROOG Bilecik 2150 [stanbul 2340 0150 20TL

Also the user’s search histories are kept and a user may see his search histories anytime he
wants.

f. Passenger Tracking Interface

(= C:\Documents and Settings\isil Ozge Pekel\DesktopWserMonitor. htm - Windows Internet Explorer

|&] cpocuments and Settingsisi dzge PekeliDeskiopiUserManitor.htm

¥ [42| [ [&5
L
¢ Sk Kullanilanlar

Ll
& C:\Documents and Settings\Isil Ozge Pekel\DesktopiU...
A
Tren Takip Sistemi
Secilen Trenin Konumu: Secilen Trenin Bilgileri
I
Beklenen Vans Saati: |
v

On the left side of that page, a passenger may see the position of a train he selects on the
map. On the right, the details about selected train are displayed.



g. Machinist Tracking Interface

) Mozilla Firefox

imleri  Araglar  Yardm

Tren Takip Sistemi

Tremn Konumu Anlik Durum
¢ I B Komumunuz: m arasi 60.km
AN ﬁ
Ap. / Sonraki Durak: -
Axl
Uzaklik: _
SAROS KORFEZI
v 0" s Beklenen Varig Saati: _
Y ‘}' o Bekleme Siwest: _
T A“‘ /A GELIBOLU
| b ol X Bellenen Kallag Saati:
(CEAD. 3 -
. Hizimz: _
Malksimum Hiz S _
Sonraki Igik: _

UYARI!

TAVSAN ADALARI.

A yAnlMA RERTD
itler

BOZCAADA | |G
0 @l N

Trenin Bilgileri

Bulndugunuz Hat: e Hatti

Trenin Numaras::

i

Gikag Yeri:

A machinist may see only the positions of the trains on the same railway route. On the right
half of the page, the position, next station, distance to next station, expected arrival time,
expected remaining time to arrival, expected departure time, current speed, the speed limit
and the distance to the next light are displayed. Also the current railway route, train id,
departure city information will be on the interface. In some cases, if there is a warning, it is
displayed on the middle frame of the right half of the page.

) Mozilla Firefox

Tremn Konumu Anlik Durum
M Komumuuz: arasi 60.km
20N ﬁ ¢
a0, ! Y 3 Y / Sonraki Durak:
Al
SAROS KORFEZI Uzakllk‘
i ASL ] Ry : Beklenen Varig Saati:

sl lr Bolayir

sl Bekleme Siwesi:
A5 'g“‘ /3 GELIBOLY b
- {'} &

Beklenen Kallag Saati:

Hizimz:
......

1 Malesimum Hiz S

Sonraki Igik:

"

UYARI!

MAKSIMUM HIZ SINIRINI GEGTINIZ!
LUTFEN YAVASLAYINIZ!

TAVSAN ADALARI.

A yAHIMA'JAS[

BOZCAADA | Aqia 0N

i g e
0os O °u.,¢}’~‘3'~ saYRAMIC

Trenin Bilgileri

m

Bulundugunuz Hat: kale Hatti

Trenin Numaras::

Galarg Yeri:
Gilag Saati:

Varig Yeri:

Beklenen Varig Saati:

B
B
B
B
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If a machinist exceeds the speed limit, an appropriate warning will be displayed and it will be
written with red color to get the attention of the machinist. This frame will also be used when
departure time comes and warns the machinist to move. Another use of that warning frame is
while getting nearer to a station or control point, telling the machinist to slow.

h. Machinist Task Interface

) Mozilla Firefox

Ana Sayfaya Hoggeldiniz!
19/03/08 tarihli gérev tablonuza bu sayfadan ulagabilirsiniz.

TRO01 Anlkara-Istanbul Hatti  Ankara-Tandogan 08:40 Eskigehir-Alcami 10:40
TRO03 Ankara-Istanbul Hatt1  Eskigehir-Alcami 11:00 Bilecik-Merkez 12:00

(%]

3 TR004 Ankara-Istanbul Hatti  Bilecik-Merkez 12:30 [stanbul-Haydarpaga  14:00
4 TRO05  Ankara-{stanbul Hatti [stanbul-Haydarpaga 14:40 Bilecik-Merkez 15:40
3 TRO03 Ankara-fstanbul Hatti  Bilecil-Merkez 15:40 Eskigehir-Akeami 17:40
1 TR004 Ankara-Istanbul Hatt1  Eskigehir-Alkcami 19:40 Ankara-Tandogan 21:30

Machinists can see their task schedules on that page. On the list, the train ids, regions,
departure and arrival cities and times are displayed.



8. State Diagrams

a. Train Monitoring State Diagram

HG«:C&SS ‘Tren Takip Sistemi)

Specify Railway

Specify
Train

YES

‘ Get Information From GPS )

' Set all other fields '

°

Live Train
Monitoring
b. Login State Diagram
Has An
Account
YES

Access Login Page User Logs In

\>€pecify ‘Cikis Yeri” and "Cikis SaaD

NO YES

One Train

‘ Get Information From GPS ’

Set all other fields

Live Train
Monitoring
User
Validation
YES

Access User Profile

Login
Complete
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c. Adding New Question State Diagram

Clicks 'Sorun Giderme’ Access ‘Bilgi Sistemi’ Page FAQ Questions

NO YES

FOUND

YES

Choose "Digerleri’ Questions

NO
FOUND

Search

Create New Question

35




d. Best Path State Diagram

Delete
Logged In
User

Path
Select Path And Date

Request Best Path

Travel Paths List

Choose paths

Save
NO CD

Rejected

YES

SAVED
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9. Project Schedule

The project schedule is illustrated on the following Gantt chart.

37

BugBusters

Cctoher 20039

Sep - 09

Novermher 2009

December 2009 January 2010

35 349 40 41

42

43 44 45 46 47 45 45 50 51 52 Wieek 1[wWeek Z[Week =

Research

[ 1009 - 144230409 |

F

Teaming up and Topic Selection

[1oma - 10008 ]

Decision of Roles

[10M2/00 - 10M500 ] ==

Topic Proposal

[10/1500 - 10izzi00 | ——,

Proposal Report

Paper Research

[ 117209 - 112009 ] | |

Field Research

[11//00 - 1141600 | ————]

Analysis

[11/9/00 - 12/200]

Determining the Problem

[1142/09 - 1141109 ] El

Determining Requirements

[ 144109 - 1141300 ] El

Requiremeant Analysis

(1141300 - 111700 ] ]

Data Modeling

[11:1108 - 11300 ] B

Functional Modeling

[11A4i08 - 11M600]

Requirement Analysis Report

Project Planning

B |

Design

[12/200 - 1M2M0]

F "

Design Choices

[12/3/09 - 12/5/09 ] 5

General Architecture

[12i5/00 - 12/1200] === (Butkay.Gafin}

Data specifications

[12/10/00 - 12M500] == {lgl.Canerd

Basic Class Design

[12/10/08 - 120700 ] =] {ig1l.Bukay}

Basic UsearInterface

[12A308 - 1211808] F==] {CanerGafin}

Initial Design Report

Datahase Design

[1zezvmg.47M0] [ ] {gl.CanerGajn}

Detailed Class Design

[1zizd00-1mM0] ] gl Burkay}

Detailed User Interface

[t2M0- 1140 [ ] {lpl.CanerBurkcay]

Detailed Design Report

Final

[12/25/00 - 11510 ]

F 1

Final Presentation

Prototype Demao

(122808 - 17710 [

Design Analysis

[tsMo-aem0]




10. Architecture Design
a. User Information Security

In the Login Page the users will enter their username and password. The system will
check the username and password from the database. The passwords of the users
will be kept in the database in an encrypted form. Login Page and the other pages of
the system will be implemented using PHP technology[1l]. The passwords of the
users will be encrypted and then kept in the database to ensure security. PHP
provides its own built-in hashing functions for encryption. The different interfaces for
different users will be provided by PHP. After the user logs in, the system will check
the user type and display the corresponding interface.

User passwords must be stored safely in the database. So, we must store password
encrypted in database. We use MD5 function. "The MD5 message-digest algorithm
takes as input a message of arbitrary length and produces as output a 128-bit
"fingerprint" or "message digest" of the input. The MD5 algorithm is intended for
digital signature applications, where a large file must be "compressed" in a secure
manner before being encrypted with a private (secret) key under a public-key
cryptosystem such as RSA.

The MD5 algorithm is designed to be quite fast on 32-bit machines. In addition, the
MD5 algorithm does not require any large substitution tables; the algorithm can be
coded quite compactly. MD5 function is also defined in php.[14]

b. Optimum Train Suggestion System

In the Home Page the passengers will plan their travels. They will search for the
possible paths for their desired destination stations, departure stations and date. After
selecting the departure and destination stations, 3 more drop down menus will
appear. The user will choose the date and the train type. After the stations chosen,
the system will show new drop down menus with the help of JavaScript[2] technology.
The OTTS (Optimum Train Suggestion System) will determine the most suitable
selections with the help of a minimum time/cost finding algorithm. The user will be
able to sort the results according to travel time, cost, train type or number of changes.
The system will do this by adding a final database query to sort these results
according to the given entity. The result can be saved by the users to the personal
page. The result appears as a link on the personal page. It will be kept in the user
table of the database.

c. Intelligent Machinist Assignment
The machinists will check their daily schedule from Home Page. Intelligent Machinist
Assignment will assign machinist to appropriate machines. The Brevets of machinists
will be kept in the database. The system will match the machines with the machinist
having the desired brevet and then choose one machinist to assign that machine.

d. Personal Information
In the Personal Page the users will be able to update their personal information. The
system will fetch the information of the users from the database and fill the form with
corresponding information. After editing, the system will update the information of



users in the database. And also travel history of users will be kept in the database
and can be shown from this page.

e. Live Train Monitoring

In the Live Train Monitoring Page the users will be able to keep track of the trains on
the map of the railways. This page will be implemented by using JSP technology([3]. It
ensures to use Java functions and facilities in the web page. Since the main system
functions will be implemented in Java, JSP is a better solution and more suitable for
us to use. The map for the Live Train Monitoring will be drawn using Autocad Map
3D[4] and then it will be processed by some Java functions with GPS data. Java
program will mark the positions of the trains on the map looking at the GPS data. The
resulting map will have the positions of the trains and stations and it will be shown in
the Live Train Monitoring Page. All of the users will be able to see the positions of the
trains and also some information about the trains. The position and the other
information will be updated periodically. The system will take the new coordinates and
other information from GPS and update the result.

The machinists will also see the information and position of their own train and the
other trains on the same line. On the machinist panel, the speed limit and the
distance to the next station will also be shown. The speed limits for specific areas will
be stored in the database. The system will check the current speed limit from the
database with the position information and it will calculate the distance to the next
station.

f. Emergency Situations
If an emergency situation occurs, the machinists will be able to push a button to warn
the admin about the situation and send critical information to the admin. If a signal is
received from the accelerometer, an emergency signal will be sent to admin and
nearest control point automatically. The system on the machinist panel will process
the signal coming from the accelerometer and send emergency signal.

g. Railway Map

The reason a new railway map is drawn with Autocad Map 3D is to see the system
features and test the system more effectively enough on a suitable map. The railways
in Turkey are not very complex and complicated. For every travel between cities there
is only one possible path. We want our system to be useful in the future and it will be
adaptable to any railway system. So, the current railway map of Turkey is not enough
for our project. With this map the OTSS (Optimum Train Suggestion System)
becomes useless. So, we will draw our own railway map and simulate the system on
this map. Autocad Map 3D will be used to draw a new railway map. The map will only
cover some part of Turkey and it will have many connections. It will be possible to
select at least two different options from one city to another. Smaller stations will be
connected to big cities with one railway and slower trains will be used.

h. Contact Information
In the Contact Page the users will be able to see the addresses, e-mails, phone
number of stations, points to buy tickets, call centers. The user will be able to see the
position of these places on a map. Google Maps[5] gadget will be used at this point.



Google Maps is a basic web mapping service application and technology provided by
Google. It offers street maps, a route planner for traveling by foot, car, or public
transport and an urban business locator for numerous countries around the world.
There is only one problem with Google Maps. Since Google Maps is only free of
charge for non-commercial use, it limits the number of requests in a certain time
interval for a user. But since the gadget is not directly system related, the limit will
only apply to the system users.

The users will be able to send e-mail directly by clicking on the e-mail addresses. For
this purpose there is no need to use any extra application. With some simple HTML
code this can be done.

i. Knowledge Database

In the Help Page the users will be able to search in a database of topics from
database called Knowledge Database. It's mainly an issue tracking system. An issue
tracking system is a computer software package that manages and maintains lists of
issues, as needed by an organization. Issue tracking systems are commonly used in
an organization's customer support call center to create, update, and resolve reported
customer issues, or even issues reported by that organization's other employees. An
issue tracking system often also contains a knowledge base containing information
on each customer, resolutions to common problems, and other such data.[9]

Our system will provide passengers a knowledge database which allows them to
solve their problem without calling the TCDD staff or sending a mail to them. If they
can’t find any solution, they will create a ticket. These tickets must be managed in a
professional way.

For this purpose we want to use an issue tracking system. With this system the
administrators will be able to get new tickets from the passengers, assign them to the
related persons and escalate them to the more experienced administrators. In this
system they will also have a time restriction. All tickets will be solved in a particular
time interval.

Instead of implementing such a complicated issue tracking system, we will integrate
the application “JTrac” to our system. JTrac is an open source and highly
customizable issue-tracking web-application written in Java. JTrac has many of the
features of a standard issue-tracking application such as support for file-attachments
and e-mail integration that we would like to integrate to our system. JTrac offers many
customization options, especially in the areas of workflow and field-level permissions.
We will take its most useful and basic parts ant let them work in our background
environment. [10]

j. Database
As Database Management System MySQL[6] will be used. It's an open source
software licensed under the terms of GNU GPL.



k. Webpage Design

We will need Apache Tomcat[7] as a servlet container to work with JSP pages. This
is an open source software developed by Apache Software Foundation. Apache
Tomcat provides a pure Java HTTP web server environment for Java code to run.

For the search in the web site we will use Google search. With some HTML code[8],

the search string is sent to Google from the web page and the search scope is
minimized to the current web site only.
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