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Abstract 
ith current trend of information technology, online flight booking system has 

transformed the airline industries through the use of the Internet. Most of the airports 

has official websites and airline companies have switched to online flight reservation 

system to improve their business proficiency and exploring potential new markets. Dutse 

International Airport (DIA) is one of the standard airports in Nigeria, well equipped with 

modern facilities. However, DIA lack official website that customer can access its information 

worldwide via internet and there is no online flight reservation system. Therefore, this paper 

aims to propose a website and flight reservation system for Dutse International Airport. The 

developed system will help management to publicize and advertise flight schedules of the airport 

globally, boosting the income generation as well as allowing customers to book and cancel flight 
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easier irrespective of their location. The system was implemented using the Hypertext Markup 

Language (HTML), Cascading Style Sheet (CSS), JavaScript, and Bootstrap as front-end and 

Hypertext Preprocessor (PHP) as the server-side scripting language. Apache WampServer version 

2.1 and MySQL 5.5.8 as back-end. 

 

Keywords: Flight Reservation System, Database, Vacations,. 

 

INTRODUCTION 

Contemporary advancements in information technology (IT) and the increase in the awareness 

of internet and the technologies associated with it have intensified the need for computerization 

of many human endeavors. People uses the internet nowadays to plan their journeys and 

vacations and thus, has led to  the evolution of online reservation systems by the airline industry 

through the introduction of electronic ticket reservation systems (Turban et al., 2002). Hoffman, 

et al., (1999) defined online air flight reservation as an advanced form of home shopping or 

booking and require changes in behavioral attitudes through the use of IT. 

 

Most of the airlines in the world are making use of IT to facilitate customization of client trips and 

to better manage the airline operations. An online airline reservation system comprises of other 

sub systems to perform a range of tasks from start to end of a journey. Online based passenger 

reservations systems provide accurate and timely information such as passenger number, flights 

and flight schedules involved (Jones 2004). 

Currently, millions of airline passengers in Nigeria routinely conduct flight reservations 

manually through airline operators/third-party travelling agents. This business channel of airline 

reservation is not only highly costs-prohibitive, but also time-consuming and tedious. This has 

resulted to numerous shortcomings on the part of passengers, the most important of which are 

high record levels of passenger complaints owing to meager service from third-party travel 

agencies and deferred flight schedules (Olaniyi, 2009).The process of manual ticket booking is 

time-consuming and laborious. During the past two decades, researchers have presented 

different solutions to make the air ticket booking process trouble-free (Lakshmipathi, et al.,2007). 

The advancement of internet technologies provides an opportunity for the air travel industry to 

place their ticket reservation portals online. Presently, there are thousands of websites available 

on the internet that are related to the flight booking domain (Bukhari, C. Ahmad and Yong-Gi 

Kim, 2012). 

Accordingly, DIA is one of the 29 International and domestic airports in Nigeria. Located 10.4 

kilometers away from Dutse, the state capital of Jigawa state.  The airport has the capacity to 

handle wide body aircraft such as Boeing 747. It has a three kilometer runway in length while the 



 
Dutse Journal of Pure and Applied Sciences (DUJOPAS) Vol. 3 No. 1  June 2017 

 

252 

 

runway width is 60 meters. The airport complex has a very functional control tower with all the 

Air Traffic Services in place. 

Nevertheless the airport is operating its flight schedules manually and lack means of publicizing 

its services and flight schedules information locally, nationally and internationally. Thus, this 

paper aims to design and develop an interactive web portal for online flight booking system that 

will be used by the DIA. The designed system will serve as a reliable and effective means that 

will enable customers to go online and book flight, view information about domestic and 

international flight schedules and its price. The administrator is also able to view reports on 

number of flights booked by customers and manage the system effectively. 

 

RELATED WORK  

There are many related research works that exist in literature.   Olaniyi and Ajose (2010) proposed 

a framework to ease the development of platform-dependent mobile reservation system. They 

developed an integrated mobile airline reservation and payment system, the system is 

Client/Proxy/Server system with the proxy layer serving as mobility-aware middle layer 

providing real-time self-service support. AlsoSarisakal, et al., (2005) developed a prototype 

mobile airline reservation system to assist airline passengers to gain easier and faster way for seat 

reservation and booking of airline ticket on real time. The developed prototype used a gateway 

approach to provide airline reservation service to mobile clients. The gateway translates all the 

protocols used on the internet to that easily understood by mobile device. A simple WAP 

platform was implemented using XML for a tourism agency working for different airline 

companies. The platform provides a reservation service for both domestic and International 

flights of these companies. Likewise, Oyelade, et al., (2009) developed a prototype mobile airline 

reservation system using the WML as front-end, MySQl 4.0 database management system as 

back-end and Hypertext Processor (PHP) as the scripting for airline customers. The developed 

model was meant to assist the public to gain easier and faster way for seat reservation and 

booking of airline ticket on real time. 

 

Several studies revealed that, technology is matured for airline operators in developing countries 

as an avenue to improve efficiency, reduce operation costs, improved revenue generation and 

provision of value-added customer service for airline passengers. (Olaniyi, et al., 2010). Most of 

the international airports are using airline reservation system, examples are Honkong 

international airport in China, Highlands and Islands airports in United Kingdom and many 

more.  

 

METHODOLOGY AND SYSTEM DESIGN 
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This section describes all the procedures to be used in carrying out the design of the proposed 

system. A variety of methods were used to analyze, design and implement information systems. 

According to Alan, et al., (2012),methodology in computer science is a formalized approach to 

implementing the Systems Development Life Cycle (SDLC) i.e., it is a list of steps and 

deliverables. The SDLC approach was followed in this system design and implementation. 

Requirements were gathered through interview. Then careful analysis of the data help us to 

identify functional and non-functional requirement of the system. Entity relationship diagram, 

use case diagram and flowchart were the tools employed in designing the system. The design 

process involves some sequence of steps that facilitate the designer to describe all aspects of the 

software to be built, the steps include design strategy, architecture design, interface design and 

database specification.  

 

Description of the proposed system 

The proposed system is the design and implementation of DIA website and flight reservation 

system (portal). The website include all the information that customers/visitors may need to 

know about the airport which include available flights, up-to-date news, contact information and 

facilities. The flight reservation system allows customers to create an account, log into his/her 

account and view available flight schedules in order to make reservation online. The 

administrator have privileges to carry out managerial activities such as uploading flight 

schedules, view customers that have reserved flight as well as addressing flight missing issues.  

 

Requirement Gathering and Analysis: 

The major aim of this phase is to comprehend the exact requirements of the propose system and 

to document them properly. This include performance and interfacing requirements for the 

software. All possible requirements of the system to be developed has been captured in this 

phase. It helps to show the weaknesses of the existing system. Oral interviews were used to collect 

information about the manual flight booking.  

 

System Design 

Fareed, (2015) defined system design as the process of defining architecture, components, 

modules, interfaces and data for a system to satisfy requirements. The purpose of system design 

is to create a technical solution that satisfies the functional requirements for the system.  System 

Design helps in specifying hardware, system requirements and also helps in defining overall 

system architecture. Several tools and techniques were used for this design. The tools and 

techniques include: Entity-relationship diagram (ERD), flowchart and use case diagram. 

 

E-R Diagram 

An entity relationship diagram (ERD) is a picture which shows the information that is created, 

stored, and used by a system. It illustrates the interrelationships between entities in a database.  
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Figure 1: Proposed system E-R Diagram 

Use Case Diagram 

 
Figure 2: Software use case diagram 

 

Flowchart 

A flowchart is a common type of diagram that represents an algorithm or process. The flowchart 

below describe the step by step sequence of operation for user interacting with the system. 
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Figure 3: Flowchart diagram of the system 

 

Functional Requirements and Non-functional requirements 

Functional requirements are what the system should do, while non-functional are characteristics 

that the system should have. The following are functional and non-functional requirements of the 

system: 

Functional Requirements Non-Functional Requirements 

The system must allow new user/customer to create an 

account 

The system should be available for use 24 hours per day 

The system must allow registered user/customer to 

book flight 

Performance of the system is dependent on the bandwidth 

of the internet and also the hardware itself. 

The system should allow users to view available flight 

schedules. 

To ensure security, only authorized person can see the 

confidential Information. 

The system must retain customer flight booking history The information of the customer is only available for the 

administrator. 

The system should allow user to cancel the reservation  

 

Design process 

The design processis a sequence of steps that enable the designer to describe all aspects of the 

software to be built. It has the following phases: Architecture Design, Interface Design, Navigation 

Tabs, Data storage Design. (Dennis,et al.,2015) 

i. Architecture Design 



 
Dutse Journal of Pure and Applied Sciences (DUJOPAS) Vol. 3 No. 1  June 2017 

 

256 

 

It specifies the overall architecture and the placement of software and hardware that will be used. 

Hardware Requirements  

Below are the minimum hardware requirements for the new system: 

Hardware Requirements 

Hard Drive     Minimum of five  Gigabyte  Hard disk 

RAM  One gigabyte of RAM  

Processor Intel Pentium IV or equivalent and Above 

Network Adapter PCI 10/100 Ethernet Adapter 

UPS Uninterrupted power supply 

Backup tool  CD-RW Disk or flash drive 

Table 3.2: Hardware tools 

 

Software Requirements 

The following are the software requirements for effective implementation of the new system: 

Software Requirements 

Operating System Microsoft Windows XP Professional Edition 2002, and above and Linux 

Anti-Virus Software License Antivirus software  

Web Browser Any of Google chrome, Firefox, Opera or Microsoft Internet Explorer 

Database software WAMP SERVER: Windows Apache Server, MySQL and PHP. When to run on local host 

Database Programming 

Tool 

MySQL and PHP 

Table 3.3: Software tools 

 

ii. Interface Design 

The user interface design defines the way how users will interact with the system. 

 
Figure 4: Interface design 

 

iii. Navigation Tabs 
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Navigation help users to locate information within a Website. A Web site’s navigation scheme 

and features should allow users to find and access information effectively and efficiently (Nielsen 

and Tahir, 2002). 

Here is the structure for the layout of the web content navigation. 

 
Figure 5: Web Content Navigation 

 

iv. Data storage Design 

Data storage Design is one of the most important activity of the design phase, the data storage of 

the system was design with MySQL WampServer and here is one of the tables:  

 

Member Registration table 

 
Table 3.5 Registration table 

 

IMPLEMENTATION RESULTS 

The Bootstrap, HTML, CSS, JavaScript, PHP/MySQL and Apache WampServer version 2.1 were 

used for the implementation of the system. The system consists of website and flight reservation 

Home Page

NewsFacilitiesGallery

Book flight

Reservation portal

Registration/login page

User account

Flight Schedule

Contact usAbout us
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portal. This is also divided into two: Users environment and Administrator environment. Figures 

6 to 11 are the snapshot of the interfaces showing different categories of users and how they 

interact with system. 

 

Website environment Welcome Page: The welcome page which is same as home page appears 

when the URL of DIA is typed on any standard browser. It also contains available flight schedules 

which is at the right hand side of the figure. On this page user can navigate to other webpages as 

well as to reservation portal by clicking “book flight now”. At the bottom of the figure are 

navigations which can link you to various pages of the site such as, about DIA, airport 

information, facilities, news, and contact us page.  

Figure 6: Home page 

About us page 

This page contains what potential customers need to know about Dutse International Airport 

such as its history, story, mission and vision statements. 
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Figure 7: About Us page 

 

 

News Page  

This page contains up-to-date news about Dutse International airport and its operating airlines. 

Figure 8: News page 
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Reservation portal 

Reservation portal allows users to register and book flight or view flight schedules and journey 

details. However for a user to book flight, he/she must be registered. 

Login page 

Login page allows registered user to access his account by providing valid e-mail address and 

password. User can recover his login details by clicking forget password and filling required 

form. 

Figure 9: Login page 

 

Flight schedule 

This page contains available flight schedules and its details such as description of the flight class, 

seat cost, date and time of flight. 
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Figure 10: Flight schedules 

 

Administrator environment 

The administrator control panel is a restricted environment. It is used by the administrator to 

manage the system. It is accessed by clicking administrator link on the reservation portal footer. 

Access to this environment requires an admin password. Admin can access administrator control 

panel by providing correct required login details. 

 

 
Figure 11: Administrator control panel 
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