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ABSTRACT
This report is the End of Semester Report for the Btech450 project: Accommodation and Travel Booking System, which is sponsored by Digital Stream Ltd. This project aims to develop an online booking system for accommodation in New Zealand. When this project is completed, it will reside at the accommodation section of http://www.hamiltoncity.co.nz.
In the first semester, I have done the analysis and design parts of this project. Hence, this report will be concentrate on discussing the issues of analysis and design related to this project. 

There are four main parts in this report: introduction, project overview, analysis and design.

In the introduction and the projects overview part, I will give an introduction of my projects and some related information about my project.

In the analysis part, I will discuss the project requirement, the functionality of this project, the business rules of this project, the process flows of different activities and the roles of different actors participated in this project. Some potential problems of this project and the possible solutions to these problems also discussed.

In the design part, I will discuss the back-end and the front-end design of this project, which included the UML diagram and the interface prototype. Also the structure of database is discussed. 

1. INTRODUCTION AND PROJECT OVERVIEW
1.1 Project Introduction
The name of this project is Accommodation and Travel Booking System, which is sponsored by Digital Stream Ltd. This project aims to develop an online booking system for accommodation in New Zealand. When this project is completed, it will reside at the accommodation section of http://www.hamiltoncity.co.nz. 

The system will allow a two step process, users will be able to view options online, make choices and then are able to book online entering there full details. Once confirmation has been accepted, the transaction will be processed and an e-ticket issued to all parties.

A back-end section will be included in this system for processing the booking, listing the places, and managing the users.

A tracking system will need to be included so commission can be calculated and paid to included parties.

The system will be able to integrate into payments gateways such as Paystation.
1.2 Company Background

Digital Stream Ltd is an Internet, software and multi-media development company with offices in Hamilton and Auckland. Specialists in:

Internet Marketing

Creating user-friendly websites

Building powerful Intranets

Hosting email marketing projects
1.3 People Involved

Participant Student 

Hongyu Yang

BTech Student

The University of Auckland,

hyan052@ec.auckland.ac.nz

021-136084

External supervisor

Russell Brown

Chief Executive

Digital Stream Ltd

russ@digitalstream.co.nz

0800 344482 or 021 535 960

Project Coordinators

Gisela Klette (Supervisor)

Tamaki Campus, Computer Science

The University of Auckland

Room 731.318, Telephone Ext. 86826, 

gisela@cs.auckland.ac.nz 

S. Manoharan 

Tamaki Campus, Computer Science

The University of Auckland

Room 731.342, Telephone Ext. 86837, 

Email mano@cs.auckland.ac.nz

1.4 Developing Approach

To develop this system, an Iterative Waterfall Model is used. Waterfall model is a model to divide the whole project into several phases, and these phases are been completed one by one from the top to the bottom. Iterative Waterfall Model is an improvement of waterfall model, that allow the phase to be revisit when the system requirement changes.
I divided this project into five phases: Planning & Analysis, Design (UML, DB, and mock-up), Implementation (coding), Trailing and Testing, Documentation.
1.5 Tools and platform

This project will be developed on ASP.NET with C# using Visual Studio 2003.

User case tools such like Rational Rose, Visio and Erwin will be used for data modelling in this project. 

The database server is MS SQL server 2000.

The web service is IIS + APS.NET on Windows 2000/XP server.

1.6 Issues and Learning

Data modelling

This project requires a highly ability of data modelling skills. That included designing the structure of interface, the relationship of object, and the structure of database. Everything need to analysed and designed well before the actually implement. Some data modelling tools such like Rational Rose and Erwin are used in this project to reduce the overhead of data modelling.

ASP.NET using C#

ASP.NET is the platform for running this system. The programming language used in this system for the backbone of ASP.NET is C#. I have learnt C# language from my stage three and stage seven computer science courses. However, I have not learnt ASP.NET before. Some self learning of ASP.NET is required for this project. Since I am very familiar with the C#, ASP.NET should not be a problem for me.

Graphic and web designing skills

 The graphic and web designing skills are needed in this project. There is a large amount of web pages need to be designed in this project. I need to be very familiar with HTML and JavaScript for integrate them in the coding. Some software like MS FrontPage and Dreamweaver needs to be used in this project for convenient the web design. Also some graphic design tools like Photoshop and Freehand need to be used in this project for graphic designing and pictures modification.
Communication skills

This project is my individual project. However the communication with the project supervisor and other employees in the company is still important. I have a lot of things need to learn from them, these things can only be learnt from the practical work, not from the university. Also exchange ideas with the other students who taken the similar projects may help to improve my skills. 
 2. PLANNING & PROGRESS 

Planning & Analysis – 22/03/05 to 12/04/05. Done
Design (UML, DB, mock-up) – 13/04/05 to 13/05/05. Done
Implementation (coding) – 25/06/05 to 11/08/05

Trailing and Testing – 12/08/05 to 10/09/05

Documentation – 11/09/05 to 15/10/05

I am currently doing the implementation parts of this project. The planning & analysis part and the design part have been completed in the first semester. The implementation (coding) part will be completed in the middle of August. Trailing and testing part will be completed in the middle of September and documentation part will be completed in the middle of October.
3. ANALYSIS
The Analysis phase of the Systems Development Life Cycle in this project will involve understanding the current system, identifying ways to improve the current format of the designer and viewer applications, and developing an idea of how the proposed solution will improve on and fit into the current system.

This section will outline results of requirements gathering activities in the form of various data models and descriptions of the key processes that the proposed system will perform.
3.1 Limitations of the Current System

The current system is an accommodation dictionary for Hamilton. It is a static website. There is no sorting, searching or booking options in this static website. The current system is hard to update, only the person with web designing skills could update the contents.
3.2 Project Purpose

To build a web-based online booking system, that the user could view and search the accommodations and place a booking directly. The new system extends the current system with sorting, searching and booking options. A database is used to store information of accommodations and the users. A back-end management panel is included to manage the records and bookings. The system should be easy to use for both customers and administrators. The system administrator could add new record to the system without any web designing skills.
3.3 Project Perspective
This system provides a directory and booking services for accommodations. Although some large hotels have their own websites for booking, there are a large number of accommodations providers do not have a website or a website without the booking function. This system will benefit these accommodations. 
This system will also benefit the travellers. They can search the accommodation they need in an area with their specific requirement, for example, the hotel with the cheapest tariff. They can also view the different types of accommodations by the categories, compare them and make a choice. After the user made a choice, they are able to place a booking with their credit card and track their bookings.
A tracking system will need to be included so commission can be calculated and paid to included parties. Therefore, the web company can earn benefit from hosting and running this system.
3.4 Business Process
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Figure1 - Business Process Flow

First the customer selects an accommodation from the booking system website and summit a booking. When the system received a booking, it will pass it to the system administrator. The system administrator will contact the accommodation provider and place the booking. If the accommodation selected by the customer is not available, then the administrator will send the response to the customer and provide some alternative choice. If the booking is confirmed by the accommodation provider, the system administrator will notify the customer and charge the customer from their credit card.
3.5 System Boundaries


The system boundaries identify functionality that is included in the scope of the system and what is outside of scope.
This system includes the storing and displaying accommodation records, users’ orders, and users’ information. 
However, how to process the orders is excluded in this system. When the new orders come, the system adds the orders to the update holding database and waits for the system administrator to process them. An automatic booking processing function is not implemented here. The automatic booking processing requires overhead interaction from the accommodation providers. It is hard to keep real-time information of availability online because it is difficult to integrate this system with the existing booking systems that these accommodation providers have. Some small accommodation providers do not even have an electrical booking system or Internet connection. Hence, this system requires some human interaction to process all bookings.
3.6 System Architecture

This system is three-tier architecture, the clients, the web server and the database server. The client, include the customers and administrators. They access this system via web browser. The web server is using ASP.NET and the database server is using SQL Server 2000. ASP.NET and SQL Server 2002 enabled the dynamic contents of the web service.
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Figure 2 – System Architecture

3.7 System Functions
In the view of functionality, this system has three main parts: the front-end, the back-end and the database. The front end is a set of user interfaces for the users, which included the homepage, categories pages, searching form, login form, booking form, registration form and the detail description and booking pages for each place of accommodations. The back-end is the interface the system administrator, that included administration homepage, searching form, places manager, user manger and report generator. The database is for storing the data for this system.
3.7.1 Front End

The front end is a set of user interfaces (in this system, web pages) for the users. 
A user is able to……

View categories

Search by criteria

Register and login

View accommodation details

Place a booking

Track booking
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Figure 3 - User-case diagram for Front End

[image: image4]
Figure 4 - State chart diagram for Front End

A customer could view and search places, place a booking. If they are not logged in, they will be sent to the login form. They can register a new account if they have not registered, or logged on the system if they are existing users. After the system received a new booking, it will update the database and notify the administrator.  
3.7.2 Back End

The back end is a set of user interfaces (in this system, web pages) for the system administrators. 
A system administrator is able to……

Login
Accommodation administration:

Add a record

Edit/delete a record

Search a record

Order administration:

View orders
Search orders

Change order status (process order)

User administration:

View users’ profile

Search a user

Edit/delete a user 

Report generator:

Generate reports by criteria

View reports
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Figure 5 - User-case diagram for Back End
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Figure 6 - State chart diagram for Back End

The above diagram is the state chart diagram for the back-end interface. The administrator logged in, and then they are able to add record, search a place and modify it, generate and view report, view and process an order. The administrator is also able to view and process a booking, search, view and modify a user. When finished, the administrator is able to log out.
3.7.3 Database
All accommodations, users and orders details will be stored in the database. More specification on Database will in the design section.
3.8 Problems with this design

There are a couple of problems when I design this system. Some of the problems are out this project boundary. It may require some other works to extend this project in the future.
3.8.1 Security

Credit Card Transaction

The customers send their customer details when they make a booking. The communication between the customer and web server will be secured by SSL (Security Socket Layer). When the web server received the customer details, it encrypted the credit card details and stores it to the database. When the system administrator processed a booking, the web server will retrieve the customers’ credit card details from the database, decrypted them, and send them to the payments gateway. The communication between the web server and the payments gateway will also be secured by SSL. That is the credit card transaction.
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Figure 7 – Payment transaction flow

The problem

Credit card details stored locally. It is very dangerous. Although these data are stored encrypted in database, there is still a chance that some people steal the key from the web server and decrypt the data. Also the human intervention to the credit card record is risky.
Possible solution

1. Store the credit card information shortly. Erase the record when the payment is processed.

2.  Charge the user first, and then refund them if the booking is unsuccessful. 

3. Charge the customer when the booking is processed.

3.8.2 Process latency and human intervention
The problem

In this project, there is some human intervention for process the booking. When a booking order is coming, the system need a person to contact the accommodation provider to process the booking. That is a potential problem for this system. It takes time for the human to process the booking, especially in the holidays where none is on duty to operate the system. Also the availability is a problem. The user does not know the availability of the accommodations before it make the booking.

Possible solution

1. Extend this project with an interface for the accommodation provider to add the availability information to the system. But that requires the accommodation provider have an Internet connection and update the information up to date.

2. This system maybe modified to suitable for the accommodation provider to use on their own website.
3. Integrate this system with the accommodation providers’ electrical booking system. This is difficult to implement due the variety of the booking system with different standards. 

4. DESIGN

In the design phase, I will be using all information gathered during the analysis phase to create a plan for the solution. This section includes all the plans for the to-be system including user interface design, database design, and the details regarding the functionality to be provided by the solution.

4.1 Database design
Database design included designing the structure of entities, constrains and relationships between data entities, the data types in the entities. A good deign of database could significantly improve the query performance, data consistence and reduce the physical storage. Poor design of database could create explicit bottleneck for the system. 

For this system, the database structure is large and complicated. Therefore, from the point of functionality, I described my design in four domain areas: Customer section, Place section, Order section and Administrative section. 
The rule of database normalization was following when I was designing my database, database normalization can save storage space and ensure the consistency of the data. I normalized my database to third form. 

4.1.1 Customer section
This section included all entities (tables) that related to the customer.
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Address

addressID: CHAR(18)

street: varchar(30)

suburb: varchar(30)

city: varchar(30)

province: varchar(30)

country: varchar(30)

postalCode: varchar(18)

Customer

customerID: CHAR(18)

firstName: varchar(18)

lastName: varchar(18)

phone: varchar(18)

mobile: varchar(18)

email: varchar(20)

fax: varchar(18)

registerDate: datetime

Customer_Address

customerID: CHAR(18)

addressID: CHAR(18)

createDate: datetime

Customer_Note

customerID: CHAR(18)

noteID: char(18)

Customer_Password

customerID: CHAR(18)

passwordID: char(18)

createDate: char(18)

Password

passwordID: char(18)

password: char(12)

question: varchar(30)

anwser: varchar(18)

Note

noteID: char(18)

note: varchar(300)

createDate: datetime


Figure 8 – Entities relationship diagram for customer section 
Table Specification:

Customer – customer’s first name, last name, phone number, mobile number, email address, fax and register date. This table is the core of this section. All the other tables need to connect to this table. A customer ID is stored in this table as the primary key.

Address – contains the customers’ addresses. One customer can have more than one address entries stored in this table. Therefore, previous address could be tracked. 

Customer_Address – links the Customer and the Address.

Password – stores the customers’ password and some extra information related to privacy.

Customer_Password – links the Customer and the Password.
Note – stores the extra information of the customers, optional and large field size. Hence I removed it from the Customer table to a separate table. (For example, “This customer is a Vegetarian”)
Customer_Note – links the Customer and Note. 
4.1.2 Accommodation section
This section included all entities (tables) that related to the Accommodation (place).
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Place

placeID: CHAR(18)

placeType: int

placeName: varchar(40)

Place_Image

placeID: CHAR(18)

imageID: CHAR(18)

Place_PlaceContact

placeID: CHAR(18)

contactID: char(18)

createDate: char(18)

Place_Tariff

placeID: CHAR(18)

tariffID: char(18)

startDate: datetime

endDate: datetime

PlaceContact

contactID: char(18)

contactPerson: varchar(40)

phone: varchar(18)

mobile: varchar(18)

email: varchar(30)

street: varchar(30)

suburb: varchar(30)

city: varchar(30)

country: varchar(30)

postalCode: varchar(18)

PlaceContact_Note

contactID: char(18)

noteID: char(18)

PlacePlaceDesc

placeID: CHAR(18)

descID: varchar(20)

Tariff

tariffID: char(18)

roomType: char(18)

personNo: int

price: money

priceAddBed: money

Desc

descID: char(18)

shortDesc: varchar(300)

detailDesc: varchar(3000)

Image

imageID: CHAR(18)

imageName: char(18)

imagePath: varchar(30)

shortDesc: varchar(300)

Amenity

amenityID: char(18)

desc: varchar(20)

Amenity_Place

amenityID: char(18)

placeID: CHAR(18)

Note

noteID: char(18)

note: varchar(300)

createDate: datetime


Figure 9 – Entities relationship diagram for place section 

Table Specification:

Place – the cord table of this section, stores place type and place name, a place ID is assigned to every entry as the primary key.

Image – stores the image path name of the photos of accommodations. Every accommodation can have up to three pictures.

Place_Image – links between Place and Image.

Desc – stores the detailed description of a place.
Place_PlaceDesc – links between Place and Desc.

Tariff – stores the price of the accommodation, every type of room have an entry in this table. One place could have many tariffs.
Place_Tariff – links between Place and Tariff.

Amenity – stores the amenities of accommodations. There are some predefined amenities in this table. When the system administrator enters the new record of accommodation, it could select the existing amenities from this table or insert new amenities.
Amenity_Place – links the Place and the Amenity.

PlaceContact – stores the contact details of an accommodation.  
Place_PlaceContact – links the Place and the PlaceContact.

Note – stores the extra information for the contact of the accommodations. That is the same table as store the customers’ extra information.

PlaceContact_Note – links the PlaceContact and the Note.

4.1.3 Order section
This section included all entities (tables) that related to the order (booking).
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CreditCardDetail

transactionID: char(18)

cardType: char(18)

cardNumber: char(18)

holderName: char(30)

expiry: char(18)

current: char(18)

amount: money

transactionDate: datetime

creditDate: datetime

status: int

Customer

customerID: CHAR(18)

firstName: varchar(18)

lastName: varchar(18)

phone: varchar(18)

mobile: varchar(18)

email: varchar(20)

fax: varchar(18)

registerDate: datetime

Note

noteID: char(18)

note: varchar(300)

createDate: datetime

Order

orderID: char(18)

orderDate: datetime

checkInDate: datetime

dayNo: int

personNo: int

totalPrice: money

status: int

transactionID: char(18)

Order_SpecialRequest

noteID: char(18)

orderID: char(18)

Place

placeID: CHAR(18)

placeType: int

placeName: varchar(40)

Place_Order

placeID: CHAR(18)

orderID: char(18)

price: money

numOfRoom: int

desc: varchar(50)

Customer_Order

customerID: CHAR(18)

orderID: char(18)

desc: varchar(50)


Figure 10 – Entities relationship diagram for order section 

Table Specification:

Order – stores the order information, the core table of this section. An order ID is assigned to every order as the primary key.
Place – stores the information of the accommodations. As described in the Accommodation section.

Place_Order – links the Order and the Place. 

Customer – stores the information of the customers. As described in the Customer section.

Customer_Order – links the Customer and the Order.
Note – stores the extra information for an order, as described in the previous two sections.

Order_SpecialRequest – links the Order and the Note.

CreditCardDetails – stores the credit card details for an order. For security reason, everything in this table needs to be encrypted.  

4.1.4 Administration section
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AdminControl

userID: char(18)

userName: char(18)

lastActive: datetime

Password

passwordID: char(18)

password: char(12)

question: varchar(30)

anwser: varchar(18)

Password_adminControl

userID: char(18)

passwordID: char(18)

createDate: datetime


Figure 11 – Entities relationship diagram for administration section 
Table Specification:

AdminControl – stores the user name and the last active date for a system administrator.

Password – stores the passwords for the system administrators and some privacy information.

Password_AdminControl – links the AdminControl and the Password.
4.2 Interface design
The interface design is important for this system. All user interactions between the user and the system need to be done through these interfaces. These are some requirements for the interface design of this system.

Consistency: All the pages need to have a consistent style, which included the colours, font, background and layout. 

Clarity: The buttons, fields and layout of the solution should be constructed in a way such that it will be intuitive to use. 

Feedback: Once an operation is performed, the system should give some sort of feedback, so that the user knows that the operation has actually occurred.
Aesthetics: The solution will be designed so that it is aesthetically pleasing for all users.
Forgiveness: The user interface should be constructed in such a way so that it can handle all predictable mistakes that a user may make. For example, if a user put some wrong personal details, it could be able to go back to the previous page to modify the mistake.
Human Strengths and Limitations: Use some drop-down boxes or control objects in the interface design could reduce the user input. Also the steps of performing a task need to be designed as easy as possible.
In the following pages, I will describe some screen shots from the prototype mock-up version of this system. 

4.2.1 Front-end homepage

This is the homepage for the front-end interface. Every time when a user visits the website where the system is running, this user will see this page first. 
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Figure 12 – Screen shot for the front-end interface
On the top of the main form, there are some navigation tabs for the user to view the different categories. The login form is at the right part of the main form, the search form is at the left part. There is a news section and some recommended accommodations in the middle area. The user could see the detail information of these accommodations if they click them. 
4.2.2 Front-end category view 
The category view appears when the user click a category navigation tabs, such like Hotels. It will show all the accommodations in that category with a short description and a picture.
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Figure 13 – Screen shot for the front-end categories view
The categories view has the same style as the main form. The only different is the middle area. In the middle area, it has a list of every accommodation is this category with a short description and a picture. The user could click them for more details.  The accommodation list could be sort in different orders by some conditions, for example, the price.
4.2.3 Front-end user register page 

This is a pop-up page when the user clicks the “register” button. This page is for the user to register a new user.
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Figure 13 – Screen shot for the front-end user register page
The user needs to input their personal details, address, username and password to complete a register. When a user inputted a username, it could check if there is an existing user in the system with the same username.

4.2.4 Front-end user account page
This page is for the user to update their personal details and check the order status. This page will appear when the user clicks the “My Account” tab.
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Figure 14 – Screen shot for the front-end user account page
In the top area, there is a table to show the recent order that the users made. The user could check the order status from this table. In the lower area, that is a form to show all account information, the user could modify any information here.
4.2.5 Front-end accommodation detailed view page 

This is pop-up page when the user click the “View more details” for each accommodation. 
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Figure 15 – Screen shot for the front-end accommodation detailed view page
This page is the detailed description of an accommodation, which include the text description, amenity list, three pictures (one main picture and two secondary pictures), and a price matrix for different type of rooms. 

This is a “Book Now” button at the bottom of this page. The user could place a booking by clicking this button.
4.2.6 Front-end accommodation booking page
This page will appear when the user clicked the “Book new” button in the accommodation detailed view page or the “book now” links in categories view pages. This page is used for a user to place a booking for an accommodation.
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Figure 16 – Screen shot for the front-end accommodation booking page
This page includes the booking details, user details (if they are not registered or logged on the system), and payment details.
4.2.7 Back-end login page
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Figure 17 – Screen shot for back-end user login page

This is the first page when the system administrator visits the administration section. The user must enter the username and the password to continue.

4.2.8 Back-end main page
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Figure 18 – Screen shot for back-end main page

This page is using the frame structure. The left frame is for the administrator to select some operations. The right frame is the section for performing the administrator’s selection. It will display the sites statistics by default. 
4.2.9 Back-end add place page

This page allows the system administrator to add a new record of accommodation in the system.
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Figure 19 – Screen shot for add record page

This page contains field for administrator to put accommodation details, upload pictures, select or add amenities, set prices matrix, and put contact details of an accommodation. 
4.2.10 Back-end search place page

This page allows the system administrator to search particular records of accommodation or users in the system. After the results come up, the administrator could perform several options on this record: view more details, delete and edit. 
When the administrator clicks the “view more details” link, a new window will pop up to display the detail information of that record.

When the administrator clicks the “edit” link, a new window will pop up to display a form to modify the selected record. If the selected item is an accommodation, that editing form will be similar to the “add place” form. If the selected item is a user, then that editing form will be similar to the “user register” form.
When the administrator clicks the “delete” link, a message box will pop up for the administrator to confirm the deleting option. If the administrator clicked “yes”, this record will be deleted from the system.
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Figure 20 – Screen shot for add record page

4.2.11 Back-end report generator page

This page is for the administrator to generate report by different criteria. 
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Figure 21 – Screen shot for the report generator page
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Figure 22 – Screen shot for different reports

4.2.12 Back-end order page
This page is used to display the unconfirmed orders and recent orders. The system administrator could change the status of an order here.   
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Figure 23 – Screen shot for back-end order page

The upper section is used to display the unconfirmed orders. The lower section is used to display the recent confirmed orders. The administrator could perform “confirm”/”unconfirm” and “send email” options to each order.
5. SUMMERY

So far I have done the analysis and design parts of this project. 
In the analysis part, I have found out the limitations of the current system, confirmed the project purpose and perspective, clarified the business process, marked out the system boundaries, built up the system architecture, and studied the functions of the front end and the back end for this system.
In the design part, I have designed the database structure for the whole system, and the interfaces for the fount end and the back end.  
In the rest three months of this project, first I will do the coding of this project. During the coding part, some design concepts may need to be reviewed and redesigned. 
After the coding part, it is the testing and trailing part. In this part, I need to fully test this system to find out problems, bottle necks and fix bugs.  

Final part is the documentation part, which included the final report to the university and the user manual for the company.

To sum up, although this project is complicated and tough, I think I will complete it in time with a good quality. A nice analysis and design will lead the easier way to the coding part.
6. APPENDICES

6.1 Program list for implementation
Planning: MS Project

Analysis: Rational Rose, MS Visio

Design: Rational Rose, MS FrontPage, CA Erwin

Implementation: MS Visual Studio 2003, SQL Server 2000

Documentation: MS Office, Text pad[image: image25.png]
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