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ABSTRACT

IMPLEMENTING A WEB-BASED APPLICATION AND DESIGNING
DATABASE FOR TURKISH AIRPORT OPERATIONAL DATABASE (AODB)

ONAL, Alattin
M.S. c. Department of Computer Engineering

Supervisor: Assoc. Prof. Dr. Hadi Hakan MARAS

February 2019, 33 pages

This study is designed to be a guide for designing an Airport Operational Database
(AODB) and developing Web-based applications using AODB. The purpose of the
study is to give background information about Operations in an Airport, how these
operationes are connected to eachother, to guide how an AODB is designed, to show
how to develop a Web-base AODB application step by step, to show the importance
of AODB and its applications for Collaborative Decision Making (CDM) applications,
and to analyze the benefits of AODB applications to airport operations. This study also
provides an example application on AODB.

Keywords: AODB, CDM, Airport Operations
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TURK HAVALIMANI OPERASYONEL VERITABANI iCIN VERITABANI
TASARLANMASI
VE
WEB-TABANLI UYGULAMA GELISTIRILMESI

ONAL, Alattin
Yiiksek Lisans, Bilgisayar Miihendisligi Anabilim Dali
Tez Yoneticisi: Do¢. Dr. Hadi Hakan MARAS

Subat 2019, 33 sayfa

Bu calisma, Havaalani Operasyonel Veritabaninin (AODB) tasarlanmasi ve bu
veritabanini kullanan Web tabanli uygulamalar gelistirilmesi konusunda bir kilavuz
olmasi i¢in tasarlanmistir. Bu ¢alismanin temel amaci, bir havaalanindaki operasyonlar
ile ilgili temel bilgileri sunmak, bu operasyonlarin birbirleriyle olan iliskilerini
gostermek, AODB’nin nasil tasarlanacagimi gostermek, Web tabali bir AODB
uygulamasmin nasil gelistirilecegini adim adim gostermek, AODB ve AODB
uygulamalarinin Birlikte Karar Alma (CDM) uygulamalari i¢in olan Onemini
gostermek ve AODB uygulamalarinin havaalani operasyonlari i¢in faydalarini analiz
etmektir. Bu ¢caligmada ayrica 6rnek bir AODB uygulamasi da sunulmustur.

Anahtar Kelimeler: AODB, CDM, Havaalan1 Operasyonlari
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CHAPTER 1

INTRODUCTION

An airport is an aerodrome with facilities, buildings, a runway and related units
for aircrafts to take off and land. An airport also contains maintenance units, vehicles
for passenger and cargo carriage. There are also Air Navigation Aids Systems such as
Localizer, Distance Measurement Equipment and Instrument Landing System for

aircrafts to take-off and land securely.

An airport consists of a landing area, which comprises an aerially accessible
open space including at least one operationally active surface such as a runway for a
plane to take off or a helipad, and often includes adjacent utility buildings such

as control towers, hangars and terminals. An international airport has additional

facilities for customs and passenger controls. [1].

The purpose of an airport is to provide high quality terminal buildings,

passenger services, management and operations. The reasons are:

e To handle the passengers traffic flows effectively,
e To provide a quality experience for customers,

e To provide maximum safety for air traffics

The airport is managed by an airport operator. There are also Ground Handlers,
Airline Companies, etc. in an airport. In Turkey, some of the airports such as Istanbul
Ataturk Airport and Ankara Esenboga Airport are operated by private companies. But

these private companies only operate the terminal area.


https://en.wikipedia.org/wiki/Landing_area
https://en.wikipedia.org/wiki/Runway
https://en.wikipedia.org/wiki/Helipad
https://en.wikipedia.org/wiki/Control_tower
https://en.wikipedia.org/wiki/Hangar
https://en.wikipedia.org/wiki/Airport_terminal

The navigations services are held by Air Traffic Control Unit. Aircraft Ground
Handling companies services aircrafts while they are on the ground and parked at a

terminal gate at the airport.

All of the companies in an airport have their own services for aircrafts and
passengers. This makes the information about a flight is created by different
companies. Hence, this information has to be united for effective flight management.
This situation makes Airport Operational Database (AODB) and its applications vital

for all operations in an airport.

There are 55 airport in Turkey and the management of these airports has to be
centralized. So, AODB has to contain information about all operations in these
airports. It also has to deliver maximum efficiency. All operational data management
activities should be stored in AODB. The information is derived from ATC-Tower,

Ramp/Airfield and Terminal.

All over the world, almost every airport uses an AODB. Collecting and
processing data of an airport is very important for airports and airport operators design
their own AODB for their needs. My AODB and my application are similar to those
used in other countries but there are some differences. My AODB application can run
on different databases such as Oracle and MSSQL because i use Entity Framework in

my application and it can work on any relational database.

In this study, we first present the information about airport and operations in
an airport. Then, we introduce details of the development process of AODB for
centralized management of multiple terminals and airports. We also give the details
of the development process of Web-based AODB application. Finally, in the

conclusion part, we present future recommendations for future studies.



CHAPTER 2

AIRPORT, AIRPORT OPERATOR AND AIRPORT OPERATIONS

2.1 What is an airport?
An airport is a station that consists of buildings and airfields used to house and

provide runways for airplanes. [2] Figure 2.1 shows a visual of an airport.

Navigation towers at airports to help aircrafts to land and take off of runways.
There are also passenger terminals at an airport to load onto and unload from aircrafts.

In Figure 2.2, all airports in Turkey are illustrated.

Figure 2.1: An Airport



Figure 2.2: Airports in Turkey

2.2 What is an airport operator?

An airport operator is an organization responsible fort the direction and
management of one or more airports. The airport operator manages the passenger
terminal and airfield. It also maintains facilities in an airport. It also provides ground

transportation and security.

2.3 Structures of an Airport
2.3.1 Runway
A Runway is a defined rectangular area on a land aerodrome prepared for the

landing and take-off of aircraft. [3] A runway is showed in Figure 2.3.

It may be made by asphalt or concrete, or a natural surface like grass or salt.
Runways are named by a number between 01 and 36. It is because of the magnetic

azimuth of the runway’s heading in decadegrees. [4]



For example, in Istanbul Ataturk Airport, there are three runways:

e 17L/35R and its surface is concrete
e 17R/35L and its surface is concrete

e 05/23 and its surface is asphalt

RN

Figure 2.3: A Runway

2.3.2 Control Tower
A control tower in an airport give information and clearances to aircrafts under
their control to provide a safe flow of air traffic. It prevents collisions of aircrafts. Air

traffic controllers work in a control tower to handle this air traffic without any problem.



A control tower provides services to private and commercial air traffic. There
are some airports which military aircrafts also use and the control tower also provides
services to military aircrafts in these airports. Figure 2.4 shows a visual of a tower in

Turkey.

The control tower primarily controls air traffic with visual observation. Air
traffic controllers control the movements of the aircrafts and vehicles operating on the

taxiways and runways. They also controls the aircrafts in the air near the airport.

Figure 2.4: A Control Tower

2.3.3 Terminal Buildings
An airport terminal is a building at an airport where passengers transfer
between ground transportation and the facilities that allow them to board and

disembark from aircraft. [5]



In a terminal, passengers buy tickets, transfer their luggage and board on an
aircraft. After a departure, passengers get off an aircraft and get their luggage in the

terminal building. Figure 2.5 shows an airport terminal.

Figure 2.5: An Airport Terminal

2.3.4 Aircraft Hangars and Repair Facilities

Aircraft hangars are places for aircrafts to park on an airport. Before and after
a flight, an aircraft is parked in a hangar. The aircraft is controlled and checked about
a technical issues or something else before the next flight. If there is a problem about
the aircraft, it is pulled in to repair facilities to be checked and repaired by aircraft

technicians. Structure of an airport is illustrated in Figure 2.6.



1 Runway Lighting 10 Stopway
2 De-Icing-Area 11 Holding Position
3 Pre-Threshold 12 Edge Marking
4 PAPI 13 High-Speed Twy
5 Runway Designator 14 Helicopter Stand
6 Center Line 45 Fire Station
. B Asphalt 7 Touchdown Zone 46 Airline Service
=1 ‘ I Concrete 8 Aiming Point A% Bus Stop
I Facilities 9 Threshold 48 Taxi Stands

Figure 2.6: Structure of An Airport



CHAPTER 3

AIRPORT OPERATIONAL DATABASE (AODB)

3.1 What is AODB?
The Airport Operational Database (AODB) is the "Airport Information Center"
and is the central database or repository for all operative systems and provides all

flight-related data accurately and efficiently in a real-time environment.

The AODB takes account of the different information requirements of the
various users. For example, the System supplies specific information to airport
personnel in the various departments, to airlines, passengers, visitors and authorities
operating at the airport, such as customs and police. The AODB Flight Schedule
Processing module enables smooth processing of flight schedules and their
augmentation with all flight-event relevant information. The AODB supports all
scheduling and operative processes, ranging from the automatic transfer of the
Seasonal Flight Schedule data, the generation of Daily Flight Schedules to the

processing and provision of billing data. [6]

AODB solution provides one central repository for all operational data;
ensuring airport staff, customers such as airlines and handlers, and ultimately the
passenger have timely and accurate information. A centralised architecture removes
the need for multiple data entry, guarantees data consistency and minimizes the effort

required to manage and maintain such a dataset. [7]



3.2 The Key Features and Benefits of AODB
The key features and benefits of AODB are:

o A web-based application and client-server model
o Centralized database consisting of all information in an airport
e The main functions are:

o Reference-data processing

o Seasonal Scheduling

o Daily Flight Schedule procession

o Provision for billing data

Integrating to existing systems in an airport is easy

Specific airport management databases can be customized

Support for all databases including Oracle and Microsoft SQL Server

Storing data for historical analysis

Simple reporting processes

Managing the operations in real time [8]

The components of an airport operational database are illustrated in Figure 3.1.

10
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Figure 3.1: Components of Airport Operational Database

« Airport Collaborative Decision Making (A-CDM) Support

What is Collaborative Decision Making (CDM)?

Collaborative decision-making (CDM) is defined as a process focused on how
to decide on a course of action articulated between two or more community members.
Through this process, ATM community members share information related to that
decision and agree on and apply the decision-making approach and principles. [9] Parts

of Airport Collaborative Decision Making are shown Figure 3.2.

11



Benefits of A-CDM

For the Airport Operator, improved use of stands/gates leads to fewer late
stand changes. More stable traffic flows and reduced taxi times make for

fewer queues on runways and less congestion on the apron or taxiways.

As an Aircraft Operator, you will have enhanced awareness of the status
and location of your aircraft, as you will receive more accurate aircraft
arrival times as well as improved departure sequence information. Fuel
burn due to queues at the runway threshold will be reduced; this naturally

has both economic and environmental benefits.

Air Traffic Control will benefit from improved runway and capacity
planning. More accurate take-off time predictions will help the Network
Manager make more precise calculations of network demand. This
enhanced flow and capacity management will result in better ATFM slot

allocation, improved compliance and a reduced number of missed slots.

The Ground Handler will benefit from having more accurate in-block
times for arrivals, as well as from knowing the exact time departing aircraft
have been given start-up clearance. This makes for more accurate planning

and a more efficient use of resources.

Passengers will benefit from reduction in delays and fewer missed
connections. After disruptions, recovery will be faster. Also for arrivals,
more accurate information can be delivered to Flight Information Display

Systems and service desks. [10]

12
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Figure 3.2: Parts of Airport Collaborative Decision Making (A-CDM)

13



CHAPTER 4

IMPLEMENTATION

A Web-based AODB application was developed in this study. The reason why
a web-based application was developed is that this kind of applications are accessible
anywhere and easily customizable. In this chapter, implementation details will be
explained in order to give guidance for the programmers. Implementation can be
divided into two parts as hardware and web application. In this chapter we will explain

each of them.

4.1 Hardware

Hardware is the system requirements used in this application to work. We need
a database server and an application server. These two servers are connected via

Intranet. The specifications of the servers vary according to the number of users.

4.1.1 Database Server

The databaser server is a usual server which has a Relational Database
Management System (RDMBS). We used Oracle 11g R2 as a relational database.
The infrastructure of the application is compatible to work with different databases

such as Microsoft SQL Server and MySQL.

14



4.1.2 Application Server

The application server is also a usual server which stores, processes and

delivers our application to clients. We used Windows Server 2012 R2 as web server.

The application server works in Intranet. Only domain users can reach the application.

4.2 Web Application

The main function in AODB application is the input of arrival/departure
informations of a flight. The air traffic controllers in control tower input these
informations to system. The information of arrival or departure flight is generated in
control tower. The most important informations about a flight in AODB are
landing/take off time, registration code of the aircraft, arrival or departure airport of
the aircraft, and the company. The air traffic controllers input these information to
system after the landing or take-off. The reason of this process to be the first and the
most important is that all operations in an airport are helded using this information

created by the air traffic controllers.

The main page is shown in Figure 4.1. On the main page, there are informations

about the user such as permitted pages, exchange rates, etc.

HOSGELDINIZ
ALATTIN ONAL (17999)

4.2.2019
09:31

Figure 4.1: Main Page of The Application

15



4.2.1 Flight Information Input

Ugug Bilgs! GirDizslt

+ EX
Baslangi; Tarihi Bitis Tarihi Filtre Tirii Filfre Degeri Tarih Trii
18.12 2016 n 18122016 n Galy ' W
Sabit  GMT
Tl Tarin

Krare Uyan nig Kayet Saye: 148 Kitrers Uyan Kalhg Koy Sap: 152

Tt Cajn  AlbmekGagn Ups  Tessd St Sasl Kakig  Apceiatnia Tih  Gajn  AMaMumeikGagn  Upip  Tesel Sl 8sal Vang Rytaista
A At Bl Meydan Adi Amaci Baati Meydani
18122006 FVT0ORE e oo Lrea o 812208 BRI02GE e 0000 LTH
G122 SO T W E00L 1] BAZAME THYRIE ™ W0 LTe
181226 THYTS T 0000 LCEN o B.122018 THY2117 e 0000 LTBA
122016 THY7B01 e 000 LCEN 0 B122016 ERIZE2 o™ 00 LR
112206 THYT2NG e oo LT '} 1122016 PATZ1R Lt 00 L8
TE12206 THYT240 T W LT ] 1B122016 PGTIZH v W0 LCEN
Ba22ms ™MYN® e 0w LTRe o 122078 PAT4HIN e 0000 LTH
iB122018 THYTITI v w0 LTFD 1] BAZAIE PATOIH ™ 000 LR
112206 THYRSOT e 0o0g LCEN '} 122008 AaT24 Lt 00 L8
5122016 THYTMS o W TR 0 18122018 PVTIOES [ 000 LR

Figure 4.2: Flight Information Input

The main of the application is the “Flight Information Input/Update” page. All
the processes in the system start from this page as shown in Figure 4.2. It is visible to
all users to display the general information of flights. There is a filtering option on the
page. On this page, the date, call sign, alphanumerical call sign, flight purpose,
registration code, slot time, hour, arrival/departure airport and lighting informations of

a flight are displayed.

The user can select a flight to display extra informations about the flight and
enter/update information about it. If the billing process of a flight is completed, the

user can display the flight but can not make any changes about its information.

16



4.2.2 Adding New Flight/New Registration Code

Genes
Ugus Ugus Tarihi cagn Kallag Maydani Inks Meydan
Harekeli

1812201

Kalliginis

=

Figure 4.3: Add New Flight

The user can also enter a new flight using the “Add New Flight” button. Figure
4.3 shows the screen for adding a new flight. In the first step of adding a new flight,
the user selects whether it is arrival or departure. When arrival is selected, then the
“Arrival Airport” information is automatically selected to the current airport where the
user work at. When departure is selected, this time the “Departure Airport” information
automatically selected to the current airport. Then the user select the time of the flight,
and writes “Call Sign”. As the call sign, some airline companies may use the
registration code of the aircraft. The system automatically understands that it is a
registration code. If the registration code that users want to enter to flight does not
exist, the user can enter the new registration code of the aircraft using “Add New

Registration Code” screen as shown in Figure 4.4.

Igletici irket Ugak Tipi

Figure 4.4: Add New Registration Code
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On “Add New Registration Code” screen, there are only primary information
about the aircraft such as “Registration Code”, “Actuator Company” and “Aircraft
Type”. The other important information such as weight, number of seats about the

aircraft is entered to system by the authorized user.

4.2.3 Flight Information Update

Dizenle - THYINIS - 06.09.2016

Ucus Detaylan

Askeri / 8ivil Pist I Hat / Dis Hat Aydinlatma Tescil Kodu
T.C. 8ivilD Yabanci Sivil® T.C. AskeriC Yabanci Askeri R-ILS (1) i; Hat' Dis Hat Evet ®Hayir TCSAK

Girket Tip ve Model Koltuk Sayis Agirhk
TURK HAVA YOLLARI A, B738 189 il

Inig / Kalkis Zamani Alanimerik Cagn Adi
09:00 E

Kule Agiklamas: Apron Agiklamasi Yol Kontrol Aciklamas:

[ree | o Jrem [ v

+ Eke
Baglangig Tarihi Bitig Tarihi Filtre Tiirdi Filtre Degeri Tarih Tiird
01072016 n 18002016 n Cagr . m @ pydiniatma Kapat
SBabit GMT
Tarih Tarih
Kriterlere Uyan ini§ Kaytt Sayisi: 1 Kriterlere Uyan Kalkig Kayrt Sayisi: 2
Tarin cafjn AleNumerik Ugug Tescil Slot Ssst Kalkig  Aydinlatma Tarin -1 AlfaNumerik Ugug  Tescil Slot  Sast  Vang Aydinistms
cafn Adi Amaci Saeti Maydan Galin Adi Amaci Saati Meydani
@ 00002010 THYINIS TOEAK 0000 LTCE 0 @ 27052010 FGTTOOZ TC™ 00:00 LTAI 0
@ 00002010 THYKALK TOSAK 1040 LTBA 0

Figure 4.5: Flight Information Update
According to the call sign of a flight, the system automatically decides the
type of the flight whether it is military or commercial, and domestic or international

as shown in Figure 4.5.
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The airports all over the world have a 4-letter code provided by ICAO
(International Civil Aviation Organization). The first two letters of this code is the
country code. And the first letter of the country code is given according to the location
of the country. For example, letter ‘L’ is the code for Southern Europe, Israel and
Turkey. After the first letter, there comes the second letter to create the 2-letter country

code. The country code for Turkey is ‘LT’ according to ICAO.

Figure 4.6: Flight Information Regions (FIR) of Turkey

There is also a term call FIR (Flight Information Region) in aviation that is a
specified region of airspace in which a flight information service and an alerting
service are provided. [11] Flight Information Regions of Turkey are illustrated in

Figure 4.6.

In Turkey, there are two FIRs called LTAA for Ankara FIR and LTBB for
Istanbul FIR. The code of airports in Ankara FIR generally starts with ‘LTA-" and in
Istanbul FIR with ‘LTB-’. After this 3-digit code, there comes the fourth and the last

letter to indicate the airport.

19



The codes for airports in a country have to start with this 2-letter country code.
For example, the code for Istanbul Ataturk Airport is LTBA and for Ankara Esenboga

Airport LTAC.

In the web application, if the arrival and departure airports have codes starting
with ‘LT’ means that this is domestic flight because the aircraft takes off from a
domestic airport and lands on a domestic airport. If one of the arrival or departure

airport has a different country code, that means the flight is international.

All of the information about the aircrafts landed on an airport in Turkey is
stored in the system. This information is given to the airport authority by the owner of
the aircraft. This information is very important and has to be updated. All the billing
proccesses about a flight is completed according to this information. Figure 4.7 shows

“Aircraft Definitions Page”.

4.2.4 Aircraft Definitions
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Figure 4.7: Aircraft Definitions Page
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There is a page for displaying, inserting, updating and deleting the information
of an aircraft in the system named “Aircraft Definitions Page”. Since this information

is very important, only authorized users can make changes on this information.

There are three types of information about an aircraft. The first one is the
general information such as registration code, company, type etc. The second type of
information is the operational information. In this section, there is the type of the
aircraft, the situation of it like active or inactive for flights, the certification date etc.
The third type of information is the technical information about the aircraft such as
weight, model, number of seats, lenght of the aircraft’s body etc. Using this

information, the billing operation is held.

After the air traffic controller inputs the information about a flight, that

information is displayed to other users to make changes on it.

4.2.5 Permit, FIR and Flight Purpose

Flight permits are permissions required by an aircraft to overfly, lando r make
a technical stop in any country’s airspace. [12] If there is no permit, the aircraft can
not overfly or land. This permit is taken from T.C. Directorate General of Civil
Aviation. In the next step, the users input some information such as permit and
purpose of flight (commercial flight, ambulance flight, vip flight etc.). Permit, FIR

and Flight Purpose Input page is shown in Figure 4.8.
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Genel | Agiklamalar
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Figure 4.8: Permit, FIR and Flight Purpose Input Page
If there is a situation about the flight or something else, the user can write an
explanation for that flight. The user can also change the arrival, departure or divert

airports of the flight.
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4.2.6 Apron Flight Information

Diizenle

Yer Hizmetler Gene!
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Figure 4.9: Apron Flight Information Page

In the next step, the flight information is displayed on a page named Apron
Flight Information as illustrated in Figure 4.9. In this page, the services that are given
to the flight by the Ground Services companies are entered to the system. These
services are Ramp, Passenger Traffic, Line Maintenance, Flight Operation, Load
Control and Communication, Catering, Surveillance Management, Representation and

Cargo.

There are Ground Services Contracts made between the Ground Services
Companies and Airline Companies. These contracts are informed to General

Directorate of State Airports Authority. Then these contracts are published in our

website (www.dhmi.gov.tr). These contracts are also entered to the system.
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When a user inputs the information about the services given to a flight, if there
is a contract between the Airline Company and the Ground Services Company, the

company that gives a service to that flight is automatically written on the page.

After all the necessary information about a flight is created by different users
in the system, then the billing operation begins. First of all, the user controls the
accuracy of the information of the flight. If there is a wrong information, the user asks
the other users to change the information. If there is no wrong information, then the

user creates accrual of the services given to the flight.

There are two types of payment method for the billing of services that are given
to flight. Some airline companies such as Turkish Airlines prefer to pay their bills of
flights as credited. These companies regular flights during the year and they do not
want to make payment flight by flight. These companies are called Credited Payment

Companies in the system.

Some airline companies, generally do not have regular flights, prefer to pay
their bills flight by flight. These companies are called Advance Payment Companies

in the system.

An airline company may want to change the payment status on the system
according to its flight numbers. An authenticated user changes the status of the

company on the system.
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4.2.7 Company Information

Genel Diger Bilgileri
Sirket Adi IATA ICAD Adres
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I TURK HAVA YOLLARI A.O. 00078 BTO004T404 0

Figure 4.10: Company Information Page
Figure 4.10 shows the Company Information Page of the system. On this page,
only authenticated users make change about a company or insert a new company to

the system.

There are some basic information about a company such as name of the
company, IATA code, ICAO code, phone number, e-mail address, fax number, tax
number and a code about restriction. The restricted airline companies can not have any

flight accross Turkey.
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4.2.8 Create Accrual Form

Diizenle
Tahakkuk Bilgileri Verilen Hizmetler
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Figure 4.11: Create Accrual Form for Advance Payment Company

If the payment type of the company is Advance Payment, then the flight

information can be displayed on Advance Payment Accrual Page. On this page shown

in Figure 4.11, the information

of the flight and the companies that served to the

aircraft are displayed. The user controls these information and if there is nothing

wrong, then the user creates the accrual form of the flight.

The accrual form contains of information which services are given to the flight,

what are the costs of these services and the total cost for the payment.
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Figure 4.12: Sample Accrual Form

As seen on Figure 4.12, all the information of the flight, the services and their

costs are displayed. According to the Charges Tariff of DHMI, some some charges are

Euro, some charges are TRY and some charges are USD.

After the creation of the accrual form, it is saved to the database. Then, the user

sends/gives this accrual form to the airline company for them to check whether

everything is true or not.
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As the payment type of the company is Advance Payment Company, there is
onyl one flight information on the accrual form. After the accrual form is created and
sent/given to the airline company and if there is no problem about the charges, then

the user creates the invoice of the accrual form.

If the payment type of the company is Credited Payment Company, then there

are all the flights of the airline company on the accrual form.

4.2.9 Service Types and Definitions

There are so many services that are given to an aircraft before and after the
flight. These services are divided into two parts: Aircraft Services and Ground

Services.

Hizmet Adi (Tirkge) Hizmet Adi (ingilizcs) Kod Kdv Oram

KONMA UCRETI LANDING CHARGE 1 0

Kategori

Ugak Hizmetleri

- = ]~ |

Hizmet Tamimlan

o - . e i)

Kod Hizmet Adi (TOrkge) Hizmet Adi (ingilizcs) Kdv Oram Kategori

I o TANIMSIZ UNDEFINED 0 o
= 1 KOMMA DCRET] LANDING CHARGE o 1
<}
G 2 KONAKLAMA OGRET FARKING CHARGE o 1
= 3 ZAMLI KOMNAKLAMA UCRET] ADDITION PARKING CHARGE o 1
@

G 4 TAKLASIA DGRETI AFFROACH GHARGE o 1

Figure 4.13: Service Types and Definitions
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The Aircraft Services contain Landing Service, Parking Service, Approach
Service, Lighting Service, Provided Services for Passengers, Follow-Me Service,
Safety Service, Line Maintenance Service, Flight Operation Service, Passenger
Traffic Service, Load Control and Communication Service, Ramp Service,
Catering Services, Representation Service, Supervision Administration Service

and Cargo Transport Service.

These services are displayed and updated using the page shown in Figure 4.13.

Only authorized users can make changes on these services.

4.2.10 Local Airport Definitions

Lokal Meydan Tarmimilan
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1:17 c} 08:00 ]
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@ LTar ADANA HAVALIMANI 17 ooe vt v
[} LTGP ADIYAMAN HAVA MEYDANI 1120 1330 Evel Hayir
@ LTea ADMAN MENDERES HAVA LiNANI 710 oz 11 rayir v
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[} LTCO AGRI HAVA MEYDANI Hayir Hayir

Figure 4.14: Local Airport Definitions Page

There are 55 airports in Turkey and the number of airports are increasing year
after year. Local Airport Definitions Page shown in Figure 4.14 is used by the

authorized user to add new airport information to the system.
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The user can also update the information of an airport on this page.

There are so many different specifications of an airport. An airport may service

only domestic flights or domestic and international flights together.

There may be a Summer Time Application on the airports. Also, some airports

work 24 hours a day even though some airports work only daytime.

In Turkey, Directorate General of Civil Aviation gives “Green Airport”
certificate to airports according to their criteria about focusing on accelerating the
process of greening airport operations. Also, there is another certificate called
“Unobstructed Airport” that is given to the airports that make necessary changes on

the terminal area for disabled passengers.

4.2.11 Charges Tariff Definitions

Tarife Bilgiler
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Figure 4.15: Charges Tariff Definitions Page
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The only authority on airports in Turkey is General Directorate of State
Airports Authority (DHMI — Devlet Hava Meydanlar Isletmesi). All the charges that

are applied to a flight are defined in DHMI Charges Tariff every year.

On the Charges Tariff Definitions Page shown in Figure 4.15, authorized users
input the information of the charges by type, airport, date and flight type (domestic or
international). During the billing process, the system reads these informations to

calculate the charges.

4.2.12 Standard Ground Services Contracts
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Figure 4.16: Standard Ground Services Contracts Definition Page

As mentioned before, there may be contracts between an airline company and
a ground services company to give necessary services to aircrafts. These contracts are
entered to the system then this information is used during the billing process as shown

in Figure 4.16.
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CHAPTER 5

CONCLUSION

There are 55 airports in Turkey and the number of airports continues to increase
every year. The management of these airports are a big deal for airport operators. In
this study, we designed an AODB for airports in Turkey and developed a web
application using this AODB. The system enables airport operators, airline companies,
ground services companies and air traffic controllers to manage the data of a flight

effectively.

The correctness of the information of a flight is vital. This information is firstly
created by air traffic controllers in ATC Tower. After an air traffic controller inputs
the primary information about a flight to system, then the next user can see the flight
information. The next users also input different types of information about the flight
into the system. Finally, all the information about a flight is used to create an accrual

form and the system calculates charges of different services given to that flight.

There are similar AODB applications developed by foreign countries and
companies, but this system is developed by considering the airports in Turkey. As
DHMI is the only authority on aviation and airports, we have all the data about the
flights on Turkey. This system uses this data to manage. Using all this data, the
operations in multiple airports can be managed by this system. This system stores,
distributes and manages real-time flight data, aeronautical and non-aeronautical

services data.

32



The main difference between my AODB design and others is that i can use any
relational database form my application. I use Entity Framework for my all processes
in my database and i use MSSQL Server. But if i want to use Oracle or another

relational database, there can be no problem thanks to Entity Framework.

This study can be a model for developers to create a similar AODB and develop
AODB applications. Developers may improve this system by using radar data to

display aircraft locations on an airport.

As a result, the process of managing data of flight in one system is very

important for airport operators. AODB makes this process very easy and effective.
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