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Online Vehicle Rental Reservation System



CHAPTER 1 – INTRODUCTION



1.1 – PREAMBLE As the world goes through the Internet revolution, various internet applications are emerging to make our live more efficient. One of these applications is the online vehicle rental reservation system which will be developed for the final year project. Online vehicle Rental Reservation System is a web-based system designed to provide user an easy way organizing their vehicle rental reservation. This system makes possible for users not to go or not to make an exhausting phone call to the vehicle rental agent in order to get a bunch of information about vehicles, price, reservation restriction, etc. Thus, users can save their valuable time and allocate it for other things. This system allows the users to make, cancel or modify their status of vehicle rental reservation faster because it can be done through online. This system also offers a circumstance that more convenience for a certain users because they do not deal with actual people (agent). In this way, users can take their time to go back and forth through every step of the reservation process until they satisfy with their choice. Basically, the system has two parts. The first part is the end user (customer) part which they can make reservation, view reservation, update reservation and view other related information about the system. The second part is for the administrators who can change and manage the system such as add new vehicle or update location.
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1.2 – OBJECTIVES The objectives of the project are:•



To give the user an alternative way to rent vehicle.



•



To give the user an easy way organizing their vehicle rental reservation



•



To increase the company efficiency that provides vehicle rental service.



•



To design the flexible system to be used by the company and user.



•



To get experience and knowledge about web development.



1.3 – SCOPES The scopes that involve in the project include the target user, area of specification, specific entities and platform.



1.3.1 – Target user The main target user is Malaysian community who has the qualification to drive. The user must be at least 20 years old and must have valid driver license. This condition is applied to avoid any problems happen to the users such as accident. Other target users are foreigners, businessmen or tourists who use rental vehicles as their transportation to travel in Malaysia. According to Road Transport Department (JPJ) in their website, the foreigners or non Malaysian citizen can drive in Malaysia as long their license is valid. They must bring along the license with them and also the copy of it in English or Malaysia language. Their license can be changed with the Malaysia competence license automatically. The countries that include in this agreement are Australia, Brunei, Belgium, China, Denmark, Egypt, Fiji, Finland, France, Germany, Hong Kong, Iran, Italy, Iraq, Japan, Korea, Libya, Laos, Mauritius, Myanmar, New Zealand, Netherlands, Nigeria, Papua New Guinea, Philippines, Poland, Russia, Switzerland, Spain, Singapore, Thailand and Turkey.
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Other foreign domestic license drivers that are not included in the above condition but their countries are included in Geneva convention Agreement 1949 and 1968 also can drive in Malaysia. Their license must valid and they must bring along with them the copy of it in Malaysia or English language.



1.3.2 – Area of specification The area of study of this project is web based application system for renting vehicle. The study includes the development of web application, web security to encrypt the user information and also in the database area used to store data input from the user.



1.3.3 – Other Related Specific Entities The specific people use the system is the end users (customers) who use the system. Other specific entities are the users who are responsible for the system’s maintenance and management such as database administrators and webmasters.



1.3.4 – Specific platform There are no specific platforms used to run the system because the system is based on web-based application that use internet as its medium, the system can be used in any platform such as Windows, Macs and Linux. The project is done in Windows platform and the output will be tested in various circumstances to make it portable. The web server used is apache and the database server is MySql server. The server scripting languages used is PHP and for the databases is MySql.



1.4 – DELIMITATION The system operates in Malaysia only means that the user who rent the vehicle cannot go outside from this country with that vehicle. For example, someone who rent the vehicle cannot go to Thailand. The system does not include the information about other countries except Malaysia.
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1.5 – CONSTRAINTS The constraints of the project include the hardware, software, budget and time. The constraint might be the real requirement required for the development of the project.



1.5.1 – Hardware In doing this project, the system will use these type of hardware. •



AMD Duron 1.3 Ghz



•



512 Mb PC133 SDRAM



•



80 Gb Hard disk



•



GeForce 4 Graphic card



•



Monitor, keyboard, mouse, speaker



•



Web server (Apache, IIS/PWS)



Hardware constraint that limit this capacity •



Remote server to test the system



•



Internet connection Even though the hardware such as remote server and internet connection



limit the project capacity, but it is not bother the project development. This is because the server can be setup in the project PC itself by using local host. The test can be done without the internet connection.



1.5.2 – Software The system will need minimally these types of software specifications. •



Windows 98, Me, 2000, XP or Linux



•



Database – MySql



•



HTML editor – Microsoft FrontPage



•



Server – apache, Microsoft IIS/PWS, MySql server 4



Online Vehicle Rental Reservation System



•



Internet Explorer



•



Graphic editor – Adobe Photoshop, Macromedia Fireworks.



•



Server Scripting language – PHP Triads (PHP4 and MySql)



The software constraint •



The powerful software such as Macromedia Dreamweaver



•



Microsoft server operating system



•



Microsoft SQL Server The system use in this project is already installed with Windows XP,



Microsoft FrontPage and IIS server. Many open source software can be used in developing this project such as Linux, PHP and MySql database. The combination of these open source software is already made the powerful tool to develop this project. Besides that, the university has already provided the software which is useful such as Macromedia Dreamweaver.



1.5.3 – Budget The real budget to develop this project is less than RM200. What the project needs are the paper for the documentation, the payment for doing research, software and hardware. Besides that, this project does not involve any extra cost such as external consultancy and labor because it is done personally. The software and hardware used are belong to the university and me as developer. So, there is no need to buy the new hardware and software.



1.5.4 – Time The expected time to finish the whole system is from two month until four month including the analysis, research session and design. The system analysis is done in one semester (semester 2) and the design phase is in another semester.
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1.6 – PROJECT STAGES IN DIAGRAM The system is planned to finish in two semesters. So, the figure below is the project stages start from planning stage which will begin in the first semester to the maintenance stage which will be done in second semester.



PLANNING



ANALYSIS



DESIGN



IMPLEMENTATION



MAINTENANCE



Figure 1.1 - Project stages



1.6.1 – Planning Phase The online vehicle rental system was planning



1.6.2 – Analysis Phase •



Data gathering Data gathering is done by doing research in internet. Much of the data is



get from the US based company websites which is already established in this field. •



Data flow 6
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The data is analyzed and format systematically. The unnecessary and redundant data will be eliminated and the lack of data related to this project will be examined carefully.



1.6.3 – Design Phase The tools uses in this phase are Microsoft FrontPage, PHP, MySql, Apache server.



1.6.4 – Implementation Phase In this phase, the system is uploaded to the real server and will be tested in internet.



1.6.5 – Maintenance The system will be maintain and checked time by time. The updated information will be added to the system.



1.7 – CONTRIBUTIONS The online vehicle rental reservation system increases the productivity and efficiency of the company by reducing the number of workers and cost of operation. The system provides the users an easy way organizing their vehicle rental reservation. It makes possible for the user not to go or not to make an exhausting phone call to the vehicle rental agent in order to get a bunch of information about vehicles, price and reservation restriction. Thus, user can save their valuable time and allocate it for other things. This system allows the users to make, cancel or modify their status of vehicle rental reservation faster because can be done online. Providing a simple way for the users to serve themselves by making vehicle reservations online through a secured web site is the one of the goal of the project.
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1.8 – EXPECTED OUTPUT The expected output from this project is the online vehicle rental reservation system. The system is a web-based application, meaning it runs from browser.



The system uses technology that might require a modern browser



which supports JavaScript, server script and flash. There are two kinds of people who could use this system i.e. the end user (customer) and the administrator. The system allows users to retrieve, modify, cancel, or add the specific information accurately. The user interface will consist of web pages. From the home page, user can login, or register if he or she is a new user. User can view locations where the vehicles can be picked up. He can make a reservation for a vehicle of his choice based on lists. User is prompted at each stage of the reservation, whether he has chosen the correct things, whether the price is acceptable to him or not etc. The user is also guided with each step in the process, which is simple and self explanatory.
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CHAPTER 2 – PROJECT REVIEW



2.1 – INTRODUCTION The purpose of this chapter is to review the needs for this project. This is accomplished by establishing what the system needs to do, according to the requirement and expectation by the users. This chapter will look at the project justification, fact finding approach, system development approach and project justification.



2.2 – PROJECT JUSTIFICATION Project justification will look at the various aspect of the system such as conceptual aspect, type of user, the system interface and strength and weakness of the system.



2.2.1 – Strength and Weakness In the strength and weakness aspect, the expected system is compared with the existing system. Some of the existing system that has been compared are Avis.com, Hertz, Venture car rental, Nova Rental car, marimari.com, and Dollar Rent A car, Inc. From the finding, the strength of the system includes in the security aspect, software type and user aspect. Meanwhile, the weaknesses are from the connection aspect and security threat.



2.2.1.1 – Strength •



Security In this system, some security techniques are used to increase the privacy



of the user such as sessions. The session used to prevent unauthorized access into session that work if a user logs-in but forgets to logout, session will logs out by it self. Another technique is Secure Socket Layer (SSL). Secure Socket Layer (SSL) is a technology that allows Web browsers and Web servers to communicate over a secured connection. In this secure connection, the data that is being sent is encrypted before being sent, then decrypted upon receipt and
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prior to processing. Both the browser and the server encrypt all traffic before sending any data. •



User account One of the elements of this system is it has user account which the user



can be member of the company that used this system. The members will be given many advantages by the company such as discount rate or they can skip some of the reservation process. Members can be provided better service because the company knows about their information. They also can trace their reservation and journey systematically. •



Open source The system uses the PHP, Apache and MySql which are categorized in



the open source platform. From the cost aspect, it is profitable than other platforms that are used to develop the online web based/database system. The other platforms such as Oracle and Microsoft Sql server require us to spend thousands to millions Ringgit. According to Pc Magazine, Malaysia, August 1999 edition, the price of Microsoft server 7.0 is RM5849 for five users, and price for each additional concurrent user is RM609. Meanwhile the price of Oracle 8i standard edition is RM7025 per CPU for five concurrent users, and price for each additional concurrent user is RM1405. From the technical support aspect, open source has the dedicated communities all over the world who are voluntarily will help us to solve the problems.
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2.2.1.2 – Weakness •



Traffic congestion and slow connection.



Traffic congestion and slow connection are the problem of this system. Users maybe find that the response of their request is taking too much of time. This might be happen if the user requests something from the database server which it needs to search in the whole database and need to send it back to the client. Another reason is because the packet is loss. The problem will make the user bored and leave the website. •



Security threats Data stored on the computer, or being transmitted to or from the computer



is private. It only might be information that only certain people intended to see. It also might be confidential information provided by the user such as his password, contact detail, and credit card number. User who feel is not safe does not use this system.



2.2.1.3 – The weakness and strength of other similar systems Along with this project, it has reviewed 6 websites (five is operating in Malaysia) such as, Avis.com, Hertz, Venture car rental, Nova



Rental car,



marimari.com, and Dollar Rent A car, Inc. that offer the similar system. The weaknesses and strength of these websites are taken. The result found that four of them are not used secure connection meaning that the information sent can be viewed by other people. The other two websites used the secure connection are Hertz.com that is operating in Malaysia and Dollar Rent A car, Inc. based in US. Some of these websites also do not describe their service in detail. From the strength aspect, the systems give more convenience, more freedom and more satisfaction to the user which does not have to deal with the actual people.
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12 only in the reservation form



No yes in the reservation form and explain web page



Well describe with the map



yes yes in the reservation form and explain in web page



Location Description



FAQ



Price Quote



List the vehicle type



only in the reservation form



yes



No



only in the reservation form



No



No



http://www.marim ari.com/content/v ehicle_rental/inde x.html



Marimari.com



only in the reservati on form No yes In the reservati on form and some part of the page



No yes only in the reservatio n form



No



No



http://ww w.malays iavehicler ental.com .my/enqui ry.html



Venture car rental



only in the reservatio n form



No



No



http://www .rentavehic lemalaysia.c om/index.h tm



Nova Rental car



Table 2.1 – the summary of reviewed system



Stated in a web page



Yes



Yes



Secure connection Stated in a web page



https://secure1.fi nesthost.com/ww w502/content/ve hicle_rental/mala ysia/hertz/reserv ation.html



https://www.dol lar.com/fleet_v ehicles/index.a sp(U.S based)



URL



Term and condition



Hertz



Dollar Rent A car, Inc.



Company



only in the reservation form



yes



No



only in the reservation form



No



No



http://www. Avis.com. my



Avis.com
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2.3 – FACT FINDING APPROACHES In fact finding approach, basically the project use two approaches which are internet surfing and reading.



2.3.1 – Internet Surfing Internet surfing is the best approach for the project to find information. One of the benefits of this approach is to find the websites that offer the similar system. It is very useful because we can see how the similar system works. After that, the system that will be developed can be compared to investigate the features, strength, and weakness of the system. Another benefit is internet provide a lot of resources of web development such as tutorials and examples.



2.3.2 – Reading Reading is done to find some fact about the system. Some of the books that are useful are PHP and MySql, Web Development by Luke Welling and Laura Thompson and PHP and MySql for Dummies by Janet Valade. The result from this reading is we have more understanding about the system will be developed. Some magazines are also give a lot of information such as PC Magazine, Malaysia, August 1999 edition which discuss about the SQL database servers.
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2.4 – SYSTEM DEVELOPMENT APPROACH



Analysis



Select project



Design the interface Project requirement



Review & approval



Implement



Upload to internet and testing



Maintenance



Solve the problem and update information



Design the database



Figure 2.4 – The system development life cycle (SDLC) diagram The system development approach used in doing the system is system development life cycle (SDLC). SDLC make the process of building the system in repeatable process that incorporate guidelines, methodologies, and standard. The goals of using SDLC are to reduce the cost, reduce cycle time and increase the quality of application (PHP and MySql, Web Development by Luke Welling and Laura Thompson).



2.4.1 – Planning Phase •



The web based application topic is selected and review. The topic is narrow down and the online vehicle rental system is selected and planned.



•



Brainstorming the idea of the system.



•



Develop conceptual design. Find the system architecture i.e. client and server based architecture is used. Find the data to be maintained.



•



Project plan by define the approaches, scope, objectives and goals.
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Design



Major phase



Planning
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•



Review the project and get approval



2.4.2 – Analysis Phase •



Data gathering Data gathering is done by using fact finding approach. Perform research in internet about the selected topic. Read some books about the topic and find the similar system in internet.



•



Data flow The data is analyzed and format systematically.



The unnecessary and



redundant data will be eliminated and the lack of data related to this project will be examined carefully. •



Find the system/project requirement. Analyze the system features, strength and weakness factors.



•



Create the DFD and process flow diagram of the system



2.4.3 – Design Phase •



Design the user interface of the website. The design interface is design by using Microsoft FrontPage. To make it more interactive, the JavaScript is used.



•



Design logical database and data structure. Find the elements, entities, attribute, primary key, candidate key, and foreign key of the database. Define all the elements that are going to store in new system. Design the relation of database in diagram. Build the conceptual representation of the database,



which



includes



identification



of



the



important



entities,



relationships, and attributes. •



The development of database using MySql.



2.4.4 – Implementation Phase In this phase, the system is uploaded to the real server and tested in internet. The system is going to be used by end user and the staff of the company. 15
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2.4.5 – Maintenance The system will be maintain and checked time by time. The update information will be added to the system. The problems will be solved and stated.



2.5 – CONCLUSION Basically this chapter introduces more about the system. It includes the development approach, the basic design, the system architecture, and strength and weakness of the system. Hopefully, this chapter gives the whole idea about the system.
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CHAPTER 3 – REQUIREMENT ANALYSIS AND DESIGN



3.1 – INTRODUCTION In this chapter, the online vehicle rental reservation system will be explained in logical and physical aspect. It includes the system flow, entity relationship, data flow diagram and details of domain attributes.



3.2 – CURRENT SYSTEM INVESTIGATION From the study in six similar systems in internet, i.e. Avis.com, Hertz, Venture car rental, Nova RentaCar, Dollar Rent A car, Inc. (Dollar.com) and marimari.com, Dollar Rent A car, Inc is chooses as the main reference. Dollar.com or Dollar Rent A car, Inc. is a US based company. From the study, Dollar Rent A Vehicle, Inc. is a most complete website. The type of user can use the system are ordinary users and members. The member of this company can use the service called FastLane to rent a vehicle in the fastest way as they said in the website. The FastLane is put together with the reservation inquiry form in the website. The FastLane members have only to type the FastLane ID, their first name and last name to enter the service. In the payment aspect, Dollar.com accepts the credit card, debit card and payment by coupon. The debit card payment uses in selected location and a credit check will be performed on customers presenting a debit card as payment at the time of rental. For the payment by coupon, user needs to include the promotion code associated with the vehicle rental coupon in the appropriate field when making online rental vehicle reservation. The users need to surrender the actual rental vehicle upgrade coupon to the counter agent when they arrive at the counter to pick up the vehicle and not all coupons are applicable to every situation. The most important aspect about Dollar.com is they use secure transaction by utilizing secure socket layer (SSL) encryption, VeriSign 128-bit technology. It can maintain data integrity and protection against unauthorized access to the user credit card information.
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In their website, all the required information such as vehicle type, location, rate, FAQ and help are displayed properly. It include the interactive map which display the locations of the company’s branches and rental vehicle reservations locations all over the world such as Canada, Philippines, Caribbean, Central America, Federated States of Micronesia, Mexico, Guam, South America and United States. In vehicle information aspect, they include the information about the vehicle type, fuel capacity, sitting and trunk space and user can click the button next to the very nice vehicle picture to get the specific information such as AM/FM Stereo, Air Conditioning, Power Steering/ Brakes, Tilt Wheel/ Cruise Control, and Reclining Front Seats.



Figure 3.1 – the dollar.com car reservation location page
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Figure 3.2 – the dollar.com car reservation rate page



3.3 – MEETING THE PROJECT OBJECTIVES The main project objectives are to provide an alternative way to rent vehicle, to give the user an easy way organizing their vehicle rental reservation and to increase the company efficiency that provides vehicle rental service. To meet the objective, the system will include the payment method, friendly user interface and an easy database update.



3.3.1 – Conceptual aspect The online vehicle rental reservation system is online web based system, meaning it runs from browser. The system also is a web database application because it needs storage to store information. The scripting language used in the system is PHP. PHP is used because it is well suited to interact with database.
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For the database, the system uses MySql to store data. The system runs on Apache web server and MySql database server. The Apache web server manages the communication between server and client. Meanwhile, MySql server serves as the database administration. Apache is used because it works best with PHP besides it is free, open source, stable, popular, cross platform (Windows, Linux, Mac Os, UNIX). The architecture of this system is based on the interaction between server and the client (figure 1). The system consists of four objects; web browser (Internet explorer, Netscape Navigator), web server (Apache), PHP engine, and MySql server.



A communication link is required between them. When user



issues some request such as list the type of vehicle to the browser, the browser issue the request (HTTP request) to the web server. Web server receives the request, e.g. “vehicle.php”, retrieve the file and pass it to the PHP engine for processing. The PHP begin parsing the script. Inside the script is a command to connect the database and execute the query (perform the search for vehicle type). PHP open connection to the MySql server and send the appropriate query. MySql server receives the database query and processes it and sends result (list of the vehicle type) back to PHP engine. The PHP engine format is nicely in HTML and sends to the web server, which usually the server passes the HTML back to the browser, where the user sees the list of vehicle type he/she requested.
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HTTP Request



Browser



User request the web or application



Receive, retrieve the file, and pass



Web server



Process and send the query



PHP engine



Pass the HTML back to the browser



MySql server



Response and send the result



Database



Figure 3.3 – System architecture



3.3.2 – Type of user After considering the functionality required for this system, this system will come up with two different users i.e. first, the end user (customer) and second, the administrator.



3.3.3 – User interface There are two kinds of interface of this system; end user (customer) interface and administrator interface. End user interface is viewed by the end user (customer) and administrator is viewed by the user who manages and handles the system. The system should allow those two kinds of users to retrieve, modify, cancel, or add the specific information accurately. The administrator will be able accurately to make a new and modify existing user information. He/she also will be able to make a new as well as modify or cancel existing reservation information for a particular user, and will be able to make a new as well as cancel or modify existing rental information for a particular user.
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3.3.3.1 – Administrator interface The system will have the administrator user interface page. The objective of the interface is to make the administrator easy to view, add, delete and update the system information in the database. Besides that, administrator can enter the admin page everywhere as long as he or she connects to internet. The administrator needs to enter username and password to log on the page. The administrator will be able accurately to make a new and modify existing user information. He/she also will be able to make a new as well as modify or cancel existing reservation information for a particular user, and will be able to make a new as well as cancel or modify existing rental information for a particular user. Administrator also can update, remove and modify the rate, vehicle and location information.



3.3.3.2 – End user (customer) interface In the customer view, the interface will consist of standard web page. The system can be used by the registered customer / member only. It means that the user must register first in order to use the system. Members will be able to make a new and modify an existing their personal information such as name, address, emails address and his/her choice of unique identification and password to enter the system. The system will verify the identification and password input by members and will let the members enter the system while those input match the information in database. They are prompted at each stage of the reservation, whether they have chosen the correct things, whether the price is acceptable to them or not etc. They are guided with each step in the process, which will be simple and self explanatory. They can make a new reservation, as well as cancel or modify an existing reservation. In order to make a new reservation, users will be required to give information which is type of vehicle they desire to be reserved, date of pick up and drop the vehicle and location of pick up and drop the vehicle. Except for user personal information that needs to be typed, all information from user will be collected over the web by click method of
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interaction. The user interface will be user friendly and the application should be flexible enough for future enhancements. There are five main links (pages) when user log on to the website. There are home, reservation, rate, location, vehicle, info. 3.3.4 – System Menu The main menu screen appears after member or administrator successfully login into system. The main menu displays the major processing areas of the system. The member only can see the member section which is including change password, log out, search, view reservation detail, update reservation and delete reservation. The administrator can see the Administrative Section. The administrative section includes add/update vehicles, add/update locations, add/update vehicle types, add/update customers, view reservation, vehicles info and log out menu. 3.3.4.1 – System Menu for Customer •



Click on View Vehicles option will lead you to a table consists of data for all vehicle owned by the company.



•



Click on View Vehicle Types option will lead you to a table consist of data for all vehicle type covered by the company.



•



Click on View Location option will lead you to a table consist of data for all location where the company has branch.



•



Click on Sign Out to end the session.



To make online reservation: •



Click on Make Reservation option in the Main Menu screen.



•



On the Reservation Form screen, select the Vehicle Type click on drop down menu and choose the vehicle type you want.



•



Select the pick up and drop location by click on drop down menu and choose the location that you want. 23
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•



Enter the date when you make reservation in Reservation Date field. Valid date format is mm/dd/yyyy.



•



Enter pick up and drop date. Valid date format is mm/dd/yyyy.



•



Click Submit button to display the price information for the vehicle type you had been chosen.



•



Click on To Proceed with the Reservation to finalize you reservation and to get the Reservation Confirmation Information.



3.3.4.2 – System Menu for Administrator •



Click on Add/Update Vehicles option will lead you to vehicle menu screen.



This screen has three options which are adding a new vehicle into database, looking up and updating data of a vehicle by entering vehicle’s id, and showing a table consist of data for all vehicle owned by the company. •



Click on Add/Update Location option will lead you to location menu



screen. This screen has three options which are adding a new location into database, looking up and updating data of a location by entering location’s id, and showing a table consist of data for all locations where the company has branch. •



Click on Add/Update Vehicle Types option will lead you to vehicle type



menu screen. This screen has three options which are adding a new vehicle type into database, looking up and updating data of a vehicle type, and showing a table consists of data for all vehicle type covered by the company. •



Click on Add/Update Customer option will lead you to customer menu



screen. This screen has three options which are adding a new customer into database, looking up and updating data of a customer by entering the customer’s id, and showing a table consists of data for all customers. •



Click on View Reservation Details option will lead you to a table consist of



data for all reservation made. •



Click on Sign Out to end the session.
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3.4 – Context diagram Basically, there are two types of users that are end user (customer) and administrator. Customer here means the user who becomes a member by registering in the website. The administrator is the user who is given authority to manage the system. Both of them can access the online vehicle rental reservation system.



User (customer)



Administrator



Reserve



Result



0 Online Vehicle reservation system



New information



View



Figure 3.4 – context diagram of the system
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3.4.1 – Data Flow Diagram (DFD) Level 0 The figure below shows the data flow diagram level 0 which explain the basic idea how the data flow and store in the system. Administrator view



Administrator



Reservation result



User (customer) ID and password



ID and password



1.0



User new data



Authorize the user



4.0



D1



User



Authorize the administrator



User ID accepted User data



2.0 Make the reservation



Updated user information



Processed reservation



New information



3.0



5.0



Generate reservation



Update reservation information



Location data



Reservation data



D2



Car



D3



Reservation file



D4



Location



Car data



Figure 3.5 – data flow diagram (DFD) level 0 of the system 26
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Process 1



ID and password



1.1



1.3 New data



Authorize the user



Update/view user information



User ID & password accepted



New user



New user data



1.2 Register new user



Figure 3.6 – Level 1 diagram showing the decomposition of process 1.0 from the level 0 diagram of the system
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Process 2



2.1



2.2 Leave



User ID & password accepted



Make reservation



New page



Log out



Request data



2.3



Reservation process



View reservation



Request data



2.4



Reservation process



Cancel reservation



Request data



2.5



Reservation process



Select/view car



Request data



2.6



Reservation process



Select/view location



Figure 3.7– Level 1 diagram showing the decomposition of process 2.0 from the level 0 diagram of the system
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Request data



2.7



Reservation process



Check rate



Request data



2.8



Reservation process



Request payment method



Figure 3.8 – (continue) Level 1 diagram showing the decomposition of process 2.0 from the level 0 diagram of the system
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Process 3



3.1



Car selected



Generate reservation



3.2



Reservation result



Check car availability



Location selected



3.3



Reservation result



Check location requested



Reservation information



3.4



Reservation result



Calculate reservation rate



Payment information



3.5



Reservation result



Process the payment



Administrator information



3.6



Administrator view



Generate administrator view



Figure 3.9 – Level 1 diagram showing the decomposition of process 3.0 from the level 0 diagram of the system
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Process 4



ID and password



4.1



4.3 New data



Authorize the



Update/view administrator



information



administrator



New administrator



Administrator ID & password accepted



New administrator data



4.2 Register new administrator



Figure 3.10 – Level 1 diagram showing the decomposition of process 4.0 from the level 0 diagram of the system
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Process 5



New information



Update vehicle



5.1 Update reservation information



5.2



New vehicle information



Add car



Update vehicle



5.3



New vehicle information



Remove car



Update location



5.4



New location information



Add location



Update location



5.5



New location information



Delete location



Add information



5.6



New information



Add info to user account



Figure 3.11 – Level 1 diagram showing the decomposition of process 5.0 from the level 0 diagram of the system
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New payment method info



5.7



New payment method



Update payment method



New rate info



5.8



New rate



Change reservation rate



Leave



5.9



New page



Log out



Figure 3.12 – (continue) Level 1 diagram showing the decomposition of process 5.0 from the level 0 diagram of the system
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3.5 – LOGICAL DESIGN In the logical design, the system will be presented in system flow. There are two system flows in logical design of the system i.e. administrator data flow and user data flow. These two system flows show the detail from the user log on to log off.
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3.5.1 – Administrator System Flow diagram The figure below shows the data flow for the administrator from log on to log out. ●



Display log on window



Not valid/display message



Get ID & password



Check ID & password Submit New user



Not valid/display message



Check new ID



Id valid Id valid



Adding new user Displaying index



Do/add/update car



Do/add/update location



Do/add/update user



Do/add rental



Sign out



● Display car index Do/add car Do/update car Do/list car



Viewing car



Not valid



Getting car ID Getting car info New car



ID valid Updating car



Not valid Checking car ID



ID valid Adding car



Figure 3.13 – the data flow for the administrator 35
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Do/add/update location



Do/add/update location



Viewing location



Display location index Do/add location Do/update location Do/list location



Not valid Getting location info



Getting location ID ID valid



Not valid



New location



Updating location



Checking location ID ID valid



Adding location



Figure 3.14 – (continue) the data flow for the administrator
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Do/update/user



Do/add/update user



Viewing user



Display user index Do/add user Do/update user Do/list user



Not valid Getting user info



Getting user ID ID valid



Not valid



New user



Updating user



Checking user Adding user ID valid



Figure 3.15 – (continue) the data flow for the administrator
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Do/add rental



Do/add rental info



Getting rental info



Getting payment info



Getting rental and payment info



Figure 3.16 – (continue) the system flow for the administrator
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3.5.2 – User System flow Diagram The figure below shows the system flow for the user from they log on to log out.



●



Display log on window



Not valid/display message



Get ID & password



Check ID & password Submit New user



Check new ID



Id valid Id valid



Adding new user Displaying index Done Do/make reservation



Do/views cars



Do/views locations



Sign out



Cancel



Get new reservation info Not Available/ display message



Viewing cars



Viewing locations



Submit Available



Checking car availability



Adding new reservation



Figure 3.17 – the system flow for the user
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3.5.3 – ER Diagram



Rental



◄



►



Reservation



Make 1..*



1..*



▲ Customer



▼



Location



◄



► Check



1..*



Car



1..*



Figure 3.18 - The ER diagram



3.5.4 – Entity Type and Attribute Customer (customerID, password, customerName, street, city, state, zipCode, phoneNo, licenseNo, email) Reservation (reserveNo, reserveDate, pickUpDate, dropDate, pickUpLocation, dropLocation, customerName, vehicleType) Vehicle (vehicleID, registNo, model, color, year, status, location, vehicleType,rate) Location (locationID, address, street, city, state, locationZip, rate) Rental (rentalNo, pickUpDate, dropDate, pickUpLocation, dropLocation, customerName, vehicleType, reserve, return)
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3.5.5 – The Description of the ER Diagram The online vehicle rental reservation system has many locations in Malaysia where the users can pick up and drop their vehicle. The data held in the each location are location ID, address, street, city, state, Zip code and the rate for that location. The location id is unique through all the location. In each location, there are many different types of vehicle. The data held in each vehicle are vehicle id, registration number, vehicle model, vehicle color, year, vehicle status, location, type of vehicle (compact, economy, intermediate, full size, luxury) and vehicle rate. The vehicle id is unique through the entire vehicle. User who uses the system must first register as a member of the company. The registration information include the customer ID, password, customer Name, street, city, state, zip Code, phone number, license Number and email address. Customer id is different from all the users. After that, they can use the system whether to make reservation or rental the vehicle. The reservation means the user can book the vehicle earlier before they use the vehicle. Usually the time of reservation is 2 weeks till 3 months earlier. The data take from the reservation user are reservation number, reservation date, pick up date, drop date, pick up location, drop location, customer name and vehicle type. Reservation number is the unique number for each reservation. In addition, the rental means that the user book the vehicle will use it immediately maybe in one days or two days. The data holds in rental are rental number, pick up date, drop date, pick up location, drop location, customer name, vehicle type, reserve option and return option. The rental id is unique throughout the system.
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3.5.6 – ER diagram with attribute, primary key and alternate key



◄



►



Reservation



Make



Rental 1..*



reserveNo(pk) reserveDate pickUpDate dropDate pickUpLocation dropLocation customerName, carType rate



1..*



▲ Customer customerID(pk) password address customerName street city state zipCode phoneNo licenseNo, email



rentalNo(pk) pickUpDate dropDate pickUpLocation dropLocation customerName carType reserve return rate



▼



Location locationID(pk) address street city state locationZip rate



Car



◄



► Check 1..*



1..*



carID(pk) registNo (ak) model color year status location carType rate



Figure 3.19 – The ER Diagram with attribute, primary key and alternate key



3.6 – SYSTEM PHYSICAL DESIGN The MySql RDBMS Database will be used for storing all the persistence data such as data concerning the customers, transactions (reservation, rental and payment), vehicles and location.
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3.6.1- Attributes domain Table Location



Attribute



Domain



Domain Type



50 variable character



Varchar



200 variable characters



Varchar



50 variables characters



Varchar



state



25 variables characters



Varchar



Zip



Integer



id(pk)



Integer



Number



reserveDate



Date



Date



pickUpDate



Date



Date



dropDate



Date



Date



pickUpLocation



50 variables characters



Varchar



dropLocation



50 variables characters



Varchar



customerName



50 variables characters



Varchar



vehicleType



20 variables characters



Varchar



rate



Double



Number



vehicleID(pk)



10 character



Number



model



50 variables characters



Varchar



color



50 variables characters



Varchar



year



Date



Date



status



50 variables characters



Varchar



location



50 variables characters



Varchar



vehicleType



50 variables characters



Varchar



rate



Double



Number



name(pk) address street city



Reservation



Vehicle
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Table Category



user



Attribute



Domain



Domain Type



Group(primary key)



5 character



Varchar



Category



30 character



Varchar



Daily rate



Double



Number



Weekly rate



Double



Number



username(pk)



16 varchar



Number



password



16 variables characters



Varchar



address



200 variables characters



Varchar



name



50 variables characters



Varchar



street



50 variables characters



Varchar



city



50 variables characters



Varchar



state



50 variables characters



Varchar



zipCode



Integer



Number



phoneNo



Integer



Number



licenseNo



Integer



number



3.6.2 – Functional Requirement 3.6.2.1 – Login Requirements Purpose



The purpose of this part of the application is to provide member authentication



Inputs



The user will enter two inputs through keyboard. Inputs are user ID which is unique for every user and password.



Processing



The input will have to be verified by checking if the ID already exists in the database and the entered password matches the one in database



Outputs



The output of the login function will be a menu screen that has list of operation user allowed to choose. If the user enters the ID that does not exist in the database or the entered password does not match password in the database, the user will simply to re-enter the inputs
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3.6.2.2 – New end user (Customer) Registration Requirements Purpose



The new customer registration feature of this application allows the customer desire to become a member enter his data needed by the rental vehicle company.



Inputs



The user will enter some data consist of Customer ID, Password, complete Address, Phone number, Email and Driving License number.



Processing



Once the customer data has been entered, it will be saved in an appropriate format in database. correctness.



The data will have to be verified for



For example, the format for Email data should follow the



standard used and zip code should always numeric. If the user enters incorrect information, he will be asked to re-enter it. Outputs



The output of this function will be a statement letting the user knows that all data was entered correctly and saved. If the user enters incorrect information, an error message asking the user to re-enter it will be displayed. Once all information is correctly entered, the program will go back to the login screen so that the new customer may perform login action.



3.6.2.3 – Adding or updating end user (Customer) Data Requirements Purpose



The adding or updating customer data feature of this application allows the user to enter the information corresponding to a new customer or existing customer.



Inputs



The user will enter some data consist of Customer ID, Password, complete Address, Phone number, Email and Driving License number.



Processing



Once the customer data has been entered, it will be saved in an appropriate format. The data will have to be verified for correctness, for example, the format for Email data should follow the standard used and zip code should always numeric. Any incorrect information will be asked to reenter.



Outputs



The output of this function will be a statement letting the user knows that all
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data was entered correctly and saved. For incorrect information, an error message asking the user to re-enter it will be displayed.



Once all



information is correctly entered, the menu screen will be displayed and user may perform another action. 3.6.2.4 – Adding or Updating Vehicle Data Requirements Purpose



The adding or updating vehicle data feature allows the user to enter the information corresponding to a new vehicle or existing vehicle.



Inputs



The user will enter some data consist of Vehicle ID, Vehicle Type of the vehicle, model, year, color, Location of the vehicle, Registration number and status of the vehicle.



Processing



Once the vehicle data has been entered, it will be saved in an appropriate format. The data will have to be verified for correctness, for example, the format for Registration number and year should always numeric.



Any



incorrect information will be asked to re-enter. Outputs



The output of this function will be a statement letting the user knows that all data was entered correctly and saved. For incorrect information, an error message asking the user to re-enter it will be displayed.



Once all



information is correctly entered, the menu screen will be displayed and user may perform another action. 3.6.2.5 – Adding or Updating Location Requirements Purpose



This feature of this application allows the user to enter the information corresponding to a new location or existing location.



Inputs



The user will enter some data consist of Location ID, and complete address.



Processing



Once the location data has been entered, it will be saved in an appropriate format in database.



The data will have to be verified for



correctness, for example, the format for zip code should always numeric. Any incorrect information will simply be asked to re-enter. Outputs



The output of the adding or updating location function will be a statement letting the user knows that all data was entered correctly and saved. For
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incorrect information, an error message asking the user to re-enter it will be displayed. Once all information is correctly entered, the menu screen will be displayed and user may perform another action.



3.6.2.6 – Making Reservation Requirement Purpose



The making reservation feature allows the customer to make a reservation by simply enter reservation data needed by the rental vehicle company.



Inputs



The user will enter three inputs through keyboard. reservation date, pickup date, and drop date.



Inputs entered are



Other data needed are



simply chosen by clicking mouse. Processing



Once the reservation data has been entered, it will be saved in an appropriate format. The data will have to be verified for correctness, for example, the format for dates should always numeric and follow some standard. Any incorrect information will simply be asked to re-enter.



Outputs



The output of this function will be a statement letting the user knows that all data was entered correctly and saved. For incorrect information, an error message asking the user to re-enter it will be displayed.



Once all



information is correctly entered, the menu screen will be displayed and user may perform another action.
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3.7 – SYSTEM REQUIREMENT For the client, the hardware requirement is at least Intel Pentium III 300 MHz or 800 MHz Athlon which has at least 64 MB RAM. Keyboard and Mouse are needed as input device, and monitor is needed as output device. The system needs internet connection to operate. The operating system needed is whether Windows 98, Me, NT, 2000 or XP, Mac OS and Linux.



To run the application, Netscape Navigator and



Microsoft Internet Explorer that support Java Script and shockwave/flash are required. The different browsers will show the different view.
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3.8 – CONCLUSION In conclusion, the main objective of this chapter is to get the detail concept of the system before it will be design and implement. In this chapter, requirement analysis and design for online vehicle rental reservation system is the method which the logical and physical design is implemented. It includes data flow diagram, entity relationships, attributes domain, system requirement and requirement specification. Therefore, the system can be seen in logical concept that might create new ideas for the implementation phase.



49



Online Vehicle Rental Reservation System



CHAPTER 4 – SYSTEM IMPLEMENTATION



4.1 – Introduction In this chapter, the online vehicle rental reservation system will be explained from implementation aspect.



It includes the implementation of the



conceptual model that has been defined in previous chapter. The chapter will explain in detail about the system from user interface to the system functionality.



Figure 4.1 – the first page user will see when they log on to the system.



4.2 – User interface The system divides the interface into three categories which is header, body and footer. Basically in the header, it contains the banner that shows the information of the system. It includes the main button of the system and two links at the top. The main buttons are home, reservation, rate, vehicle and info. The two links are links and contact us. The links is a drop down menu which link to IIUM, Google, Macromedia and PHP website. This drop down menu will open another browser window when user clicks one of them. Meanwhile, the contact us link will bring user to feedback or comment form. For the main button, when user clicks the button, it will bring him or her to respective content of the button
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such as when a user click reservation button, it will bring to reservation page. The whole elements in header are SWF file which mean it needs browser that support flash player to show the header.



Figure 4.2 – the header that will appear in every page.



In the body, it will have the content of respective button. For example, under reservation button, it has the reservation form for the user to reserve.



Figure 4.3 – body content
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For the footer, it is same in every page. It includes main links and other link such as email address of webmaster and policy of the company.



Figure 4.4 – the footer that will appear in every page.



4.3 – System functionality – user /member The system requires user to be a member to use the system. Member will be able to make a new and modify an existing his/her personal information such as name, address, emails address and his/her choice of unique identification and password to enter the system.



The system will verify the identification and



password input by member and will let the customer enter the system while those input match the information in database. The member will be able to make a new reservation, as well as cancel or modify an existing reservation. In order to make a new reservation, the member will be required to give information which are model of car he/she desire to be reserved, date of pick up and drop the car, and location of pick up and drop the car. In the future, the system will be able to send a reservation confirmation email to customer. Except for member personal information that needs to be typed, all information from customer will be collected over the web by click method of interaction. List of the file in the system. File name



Description



Module



Vehicle_main.php



Collection of main function



Function



F_db.php



Function to connect to



Function



database F_validate.php



Function validating input data



Function



F_output.php



collection of function for



Function



outputting the HTML
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Index.php



Main page



Main



Reserve.php



Reservation page – show



Main



reservation form Rate.php



Rate page – show the vehicle



Main



rate Vehicle.php



Vehicle page – show the



Main



some vehicle Info.php



Show the user



Main



register_form.php



Form for the new user to be a



Member



member Register_new.php



Process the form from new



Member



user Change_password_form.php



Display the change password



Member



form Change_passwd.php



Process the change password



Member



Member_home.php



Display reservation details



Member



Mem_rUpd_form.php



Display the update vehicle



Member



form Mem_del_quesRes.php



Show the question to delete



Member



reservation Mem_del_res.php



Delete reservation



Member



Member.php



Process the user login.



Member



Result.php



Process the search vehicle.



Main



F_admin.php



Collection of admin function



Function



F_admin_validate.php



Collection of function to



Function



validate input data for admin login.php



Login form for administrator



Administration



Admin.php



Main administration menu



Administration



Adm_register_form.php



Create new admin user



Administration



account
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Adm_change_passwd_form.php



Change the administrator



Administration



password Adm_logout.php



Log out admin user



Administration



Adm_show_car.php



Display all the vehicle



Administration



Adm_insert_car.php



Insert new vehicle



Administration



Adm_car_new_db.php



Process for insert new vehicle



Administration



Choose_cat.php



Select vehicle to update



Administration



Adm_update_form.php



Update vehicle form



Administration



Adm_choose_del.php



Select vehicle to delete



Administration



Adm_show_location.php



Display all location.



Administration



Adm_insert_location.php



Insert new location



Administration



Adm_selUpd_loc.php



Select location to update



Administration



Adm_chooseLoc_Del.php



Select location to delete



Administration



Adm_show_user.php



Display all user



Administration



Adm_show_reserve.php



Display all reservation



Administration



Adm_update_reserve.php



Select reservation to update



Administration



Adm_del_reserve.php



Select reservation to delete



Administration



Table 4.1 – list of files used in the system



4.3.1 – Member registration User will be provided a registration form to register as a member. The system use JavaScript and PHP script to check the data input by the user. The username type by user must be unique. If the username already existed, the system will ask user to change the username.
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Figure 4.5 – the new member registration form



4.3.2 – Reservation To make reservation, user must follow the steps from step 1 to step 4. The reason for this is the system will easily check the data input by the user. Non members also can follow these steps, but in the final step they are asked to register as a member in order to complete the reservation. In step 1, user will be asked to select the pick location, return location, pick date and time, return date and time, airline information and flight number. The airline information and flight number fields are not required field. If the data input is valid, user will go to step 2. If not, user is asked to return to step 1 to correct the data. The values of pick location and return location are query from
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database. If the administrator add or update location, the values in the select option automatically change according to database.



Figure 4.6 – step 1



Figure 4.6.1 – example of invalid date input by user In step 2, user will be asked to choose the vehicle category, group and optional requirement. User has to select the vehicle category. If not, the system automatically chooses the first category that is economy manual. Then, user will be brought to step 3. The optional requirement is not required field. But in certain
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field such as delivery address and delivery checkbox, if user selects one of these options, he or she must fill out both of fields.



Figure 4.7 – step 2 In step 3, user can choose his vehicle based on his selection on step 2. The vehicles are described in detail with the picture. If he or she is not satisfied about the vehicle in that category, he or she can return to step 2 to select another category. If user satisfies, he can go to step 4. The condition to go to step 4 is, the vehicle he or she selected is not reserved by someone on the same date that he or she choose. If it is same, the user will be asked to go back to step 3 to select another vehicle. If user wants to change the date, he or she has to go to step 1 again.
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Figure 4.8 – step 3



Figure 4.8.1 – check the vehicle either it is reserved by someone on the same date or not in step 3.
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Step 4 is to verify and complete the reservation. If users agree about the reservation, they can confirm by entering their username and password in confirmation form. If users do not satisfy, they can return to step 3 or 2. In step 4, users can view his reservation details. For the non member, they have to click join now link in confirmation form to register as a member in order to complete the reservation. It will open a new browser window containing the new registration form. If users input the invalid data in the confirmation form, they will be asked to go back to correct the data which will bring them to step 3 again because of security reason. If their username and password are valid in confirmation form, the statement of your reservation was successful appear.



Figure 4.9 – step 4



Figure 4.10 – the page will appear after reservation is complete and successful.
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4.3.3 – Member login Members can login to see and update their reservation in login form located in main page. In the login form, there are username text field and password text field. This form has JavaScript and PHP validation to check the data input such as check whether the username field is empty not. After the user login, it will go to member.php file. If the username and password is true, the user can view his reservation. The username and password will be register as session variable. In this page, user can update, view and cancel his reservation. The detail, update and cancel are URL link that have reservation id attach to it. If users click one of them, it will refer to reservation id in the database and bring the respective content of the reservation based on username and id.



Figure 4.11 – the username and password are correct, this page will appear.
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4.3.4 – Reservation detail Users can view their reservation details by click in show detail link in member page. From this page, they also can update and cancel reservation by click the link provided.



Figure 4.12 – reservation detail.



4.3.5 – Update reservation Users can update their reservation by click the update link appears in the member page and reservation detail page. Members can change their reservation details here. After users submit this form, they will be brought to another page to select vehicle – see figure 4.13.1. In this form, users can select their desire vehicle. The reason for this because to avoid users to select the same vehicle with another user in same date as describe in the above reservation steps. Figure 4.13.2 show the update is success and user can click
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the show detail link and update again link which will bring to reservation detail and update form again.



Figure 4.13 – update reservation.
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Figure 4.13.1 – update reservation – select vehicle.



Figure 4.13.2 – display the update is success.



4.3.6 – Cancel reservation Users can cancel their reservation by clicking the cancel link. Users will be asked to cancel their reservation or not. If users click yes, their reservation will be deleted. If they click no, they will be brought to member page.
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Figure 4.14 – users will be asked to cancel their reservation completely after they click cancel link



4.3.7 – Search vehicle and location The objective of search vehicle and location is to find the suitable vehicle and location users need. Users can select the search type and enter the search term in search form. If the vehicle and location found, it will show the result in a table with the simple description.
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4.4 – System functionality – administrators The administrator will be able accurately to make a new and modify existing member information, will be able to make a new as well as modify or cancel existing reservation information for a particular member, and will be able to make a new as well as cancel or modify existing rental information for a particular member. Administrator can add, update and delete vehicle and location.



4.4.1 – Administrator login The mechanism of administrator login is same with the member login. If the username and password is match in the database, administrator username will be registered as session variable. Administrator will be brought to administrator page.



Figure 4.15 – administrator login
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4.4.2 – Administrator main page In administrator page, it contains all the required details for administrator to add, update and cancel the data. Administrator can add, update and camcel vehicle, member, location and reservation.



Figure 4.16 – administrator main page



4.4.3 – Insert new vehicle The administrator can insert new vehicle by click the insert new vehicle link. They can insert the required data including the daily rate and weekly rate. Even though, rate is not display in the system, but it has already existed in database for future enhancement.
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Figure 4.17 – add new vehicle



4.4.4 – Display reservation In display reservation part, administrator can view and delete reservation made by member. The system has mechanism that will delete the reservation automatically from the database whenever the pick date reaches the today’s date. $del_reserve_date = time(); $query = "DELETE FROM reserve WHERE pickDate 
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