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ABSTRACT

This report is the Final 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. 
In the first semester, I have done the analysis and design parts of this project. The coding part started from the beginning of the second semester, and was completed in the middle of the September. The following debug and testing process took another three weeks to complete.

In this report, I am going to summarize the works I have done in this year for this project. There are four main parts in this report:
The Introduction and Project Overview part will give an introduction of this project, and provides some general information of it.

The Analysis part will sum up my works in the analysis phase of this project developing life cycle.

The Design and Implementation part will describe the system with some implementation issues.

The Problems, Solutions and Future Improvements part will discuss some technical problems I solved and list some future improvements for this project.
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 allows a two step process: the customers view the accommodation options online, make choices and then place the reservations online with their full details. Once confirmation has been accepted by the accommodation providers, the transactions will be processed and notified the customers.
A back-end section will be included in this system for processing the reservations, listing the places, generating the reports, and managing the customers. A tracking system is included so commission can be calculated. The system is integrated into a payment gateway. Once a reservation is confirmed, the payment details will be passed to that payment gateway.
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, adam413@gmail.com
021-1360184

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 & Timeline
1.4.1 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 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, Database design, and mock-up), Implementation (coding), Trailing and Testing, Documentation.

1.4.2 Timeline

The design and implementation parts took more time than my expecting, I had to reduce the time located to trailing and testing phase, and coding phase to complete my project. 

Planning & Analysis: 22/03/05 – 12/04/05, 6 weeks.
Design: 13/04/05 – 31/05/05, 6 weeks.
Implementation: 01/06/05 – 20/09/05, 15 weeks.

Trailing and Testing: 21/09/05 – 15/09/05, 3 weeks.

Documentation: 

Final Report: 16/09/05 – 26/09/05, 10 days.

User Manual: 27/09/05 – 03/11/05, 7 days. 

1.5 Tools and platform

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

The database server is MS SQL server 2000.

The web service is IIS + APS.NET on Windows 2000/XP server.
User case tools: Rational Rose, Visio and Erwin are used for data modelling in this project. 

Some graphic tools: Photoshop

Html tools: FrontPage, Dreamwaever

1.6 Challenge and difficulties
· Project starts from scratch

A whole developing cycle need to be completed in this project

· ASP.NET

Need to learn new technology before start any programming.

· Widely knowledge requires to complete this project

Programming, database, web design, etc

· Individual project

Complete all the tasks individually

2. ANALYSIS
The Analysis phase of the Systems Development Life Cycle in this project will involve understanding of the current system, identifying the project purpose, project perspective, business process, system boundaries, system architecture, and system functions.
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.

2.1 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 webmaster needs to hardcode the html files to add and remove the accommodation details.

2.2 Project Purpose

To build a web-based online booking system, that the user could view and search the accommodations, and also place a reservation online. 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’ details. A back-end management panel is included to manage the accommodation records and bookings.

2.3 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 have websites without the booking function. This system will benefit these accommodations providers. 

This system will also benefit the travellers. They can search the suitable accommodation they need in an area with their specific requirement, for example, 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 decision, they are able to place a booking with their credit card and track their reservations.

A tracking system 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. The commission is based on the accommodation providers.
2.4 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 that booking, the system 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 a 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.
2.5 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 presenting and managing the accommodation records, reservations, and users’ personal information. 

However, how to process the orders is excluded from the system. When the new orders arrive, 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.
2.6 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 2000 enabled the dynamic contents of the web service.
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Figure 2 – System Architecture

2.7 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, registration form, the detail description, and the booking form for each accommodation provider. The back-end is the interface to the system administrator, which included administration homepage, searching form, places manager, user manager 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
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Figure 4 - State chart diagram for Front End

A customer could view and search accommodation, place a booking. If they are not logged in, they will be redirected to the login form. They can register if they are the new users, or logged on the system if they are existing user. After the system received a new booking, it will update the database and notify the administrator.  
2.7.2 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

· Orders administration:

View orders

Change order status (process order)

· Users’ administration:

View users’ profile

Search a user

Edit 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, and also search, view and modify a user. When finished, the administrator is able to log out.
2.8 Database Design

Database design included designing the structure of entities, constrains and relationships between data entities, the data types in the entities. A good design 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 will describe my design in four parts: Customer section, Place section, Order section and Administrative section. 

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

addressID: int

street: varchar(100)

suburb: varchar(50)

city: varchar(50)

province: varchar(50)

country: varchar(50)

postalCode: varchar(18)

Customer

customerID: int

userName: char(12)

title: char(5)

firstName: varchar(25)

lastName: varchar(25)

phone: varchar(18)

mobile: varchar(18)

email: varchar(50)

fax: varchar(18)

registerDate: datetime

status: int

Customer_Address

customerID: int

addressID: int

createDate: datetime

Customer_Note

customerID: int

noteID: int

Customer_Password

customerID: int

passwordID: int

createDate: char(18)

Passwords

passwordID: int

password: varchar(32)

question: varchar(50)

answer: varchar(18)

Note

noteID: int

note: varchar(1000)

createDate: datetime


Figure 7 – Entities relationship diagram for customer section 

Tables 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 store in this table as the primary key.

Address – contains the customers’ addresses. 

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, it is optional and has a large field size. Hence, it was separated from the Customer. (For example, “This customer is a Vegetarian”)

Customer_Note – links the Customer and Note. 

2.8.2 Accommodation Section
This section included all entities (tables) that related to the accommodation provider (place).
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placeID: int

placeType: int

placeName: varchar(40)

rating: int

hit: int

lowestPrice: money

commissionRate: float

commissionFix: money

Place_PlaceContact

placeID: int

contactID: int

createDate: char(18)

PlaceContact

contactID: int

contactPerson: varchar(50)

phone: varchar(18)

mobile: varchar(18)

fax: char(18)

email: varchar(50)

street: varchar(50)

suburb: varchar(30)

city: varchar(30)

country: varchar(30)

postalCode: varchar(18)

PlaceContact_Note

contactID: int

noteID: int

Place_PlaceDesc

placeID: int

descID: int

Tariff

tariffID: int

roomType: char(30)

personNo: int

price: money

priceAddBed: money

placeID: int

status: int

PlaceDescription

descID: int

shortDescription: varchar(300)

detailDescription: varchar(3000)

PlaceImage

imageID: int

placeID: int

imageName: varchar(40)

placeIndex: int

Amenity

amenityID: int

description: varchar(30)

placeID: int

Note

noteID: int

note: varchar(1000)

createDate: datetime


Figure 8 – Entities relationship diagram for place section 

Tables Specification:

Place – the core table of this section, stores the accommodation type and the accommodation name, rating and commission information. A place ID is assigned to every entry as the primary key.

PlaceImage – stores the image name and index for the accommodations. Every accommodation can have up to three pictures.

Desc – stores the short and detailed description of a place.

Place_PlaceDesc – links between Place and Desc.

Tariff – stores the price of the accommodation, each type of room has an entry in this table. Each accommodation could have many tariffs.

Amenity – stores the amenities of accommodations. An accommodation can have many amenities, every amenity takes one row. 
PlaceContact – stores the contact details of an accommodation.  

Place_PlaceContact – links the Place and the PlaceContact.

Note – stores the extra information for the contact details of the accommodation providers. This is the same table as storing the customers’ extra information.

PlaceContact_Note – links the PlaceContact and the Note.

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

transactionID: int

orderID: int

cardType: int

cardNumber: char(16)

holderName: varchar(40)

expiry: char(5)

currentType: char(3)

amount: money

transactionDate: datetime

creditDate: datetime

status: int

Customer

customerID: int

userName: char(12)

title: char(5)

firstName: varchar(25)

lastName: varchar(25)

phone: varchar(18)

mobile: varchar(18)

email: varchar(50)

fax: varchar(18)

registerDate: datetime

status: int

Customer_Order

customerID: int

orderID: int

description: varchar(100)

Note

noteID: int

note: varchar(1000)

createDate: datetime

Orders

orderID: int

placeID: int

orderDate: datetime

checkInDate: datetime

checkOutDate: datetime

dayNo: int

personNo: int

childNo: int

totalPrice: money

status: int

smoker: int

placeName: varchar(40)

commissionRate: float

commissionFix: money

Orders_SpecialRequest

noteID: int

orderID: int

Orders_Tariff

orderID: int

tariffID: int

price: money

numOfRoom: int

roomType: char(30)

orderDate: datetime


Figure 9 – Entities relationship diagram for order section 

Tables Specification:

Orders – stores the order information, the core table of this section. An order ID is assigned to every order as the primary key. I duplicated some columns in the Orders table from the Place table (placeName, commissionRate, commissionFix) to ensure the consistence of data and improve the query speed. If an accommodation is deleted from the system, the placeID will be set to 000000 to indicate that.
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 each order. For security reason, all the information in this table needs to be encrypted.  

Orders_Tariff – stores the ordered items in an order. When the system loads the order’s detail from the database, it will load the data from this table instead of the Tariff table. The reason is because a tariff may be deleted when the accommodation is deleted in the system. If a tariff is deleted in the system, the tariffID will be set to 000000 to indicate that.
2.8.4 Administration Section
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Figure 10 – Entities relationship diagram for administration section 
Tables Specification:

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

Visitors – stores the visitors’ IP and time of visit to the index of the front-end section.
3.  DESIGN & IMPMENTATION

3.1 Back-End

The back-end section is a set of interfaces for the administration of this accommodation booking system. This section includes the functions in managing accommodation and customer records, processing ordering, and also generating the reports of sales and orders.
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Figure 11 – The structure of the back-end interfaces

The Login form provides a log-in function for the system administrator. 
The Index form is used to navigate among these forms in the back-end.
The Add Place form is to add a new accommodation provider in the system. 
The Search Place form gives a list of accommodations to perform view/edit/delete actions.  
The Orders form includes all the functions of order processing.
The Customers form is for the system administrator to go through the customers’ details. 
The Report Generator form is used to generate sales and orders reports. 
The Control Panel form provides varieties of functions to manage the system. 

3.1.1 Login Form
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Figure 12 – The structure of the back-end interfaces

The login form is the first web form of the back-end interface. It prevents the unauthorized person to gain access to the protected area of this system.  If the users try to access a page in the back-end section without proper logon the system, they will be redirect to the login page.

When a user input their login and password in the fields on that page, the system will check the login and password against the admin passwords stored in the database. If the login and password matched, it will be redirected to the index page of the back-end system. If the matching failed, the errors will be presented on the screen.

After log-in, a session key will be assigned to the client for user validating.

3.1.2 Index Form
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Figure 13 – The frame structure of the back-end

I am using the frame style to arrange the forms in the back-end.

The left frame shows a menu with links to the other web forms, it could be considered as the “index”.

The right frame (main frame) will show the target web forms that linked from the menu in the left frame.

The Control Panel form will be shown in the main frame as the default page. 
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Figure 14 – The left menu for navigating the forms

After the user logged out, the system will delete the authentication session key assigned to that user.

In the Control Panel form, the user can find out about the system time, number of orders needed to be processed. In addition, the user also can reset counters, change password, and maintain uploaded images files. 

3.1.3 Add Place Form
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Figure 15 – The Add Place Form

The Add Place form allows the user to add a new accommodation record into the system. 

In this form, the user will able to upload three pictures under each accommodation. The users need to select a picture from the local computer and press the "Upload" button. After the user pressed the "Upload" button, the picture will be sent to the system and a thumb view of that picture will be instantly shown on the screen. The uploaded picture can be deleted by pressing the "delete" button next to the thumb picture. If the users uploaded the pictures, and then close the page without submit it, the system will provide a clean up function in the control panel to delete these unused images. 

I am using a rich-text box third party control for the user to enter the text with the different font and size. It supports the hyperlinks and the images linked from the other websites.  It also allows the user to write html directly to the text box. The rich text will be displayed to customer using the html formatting.  However, this web control only works in IE, if the client browser is not IE, a normal text box will be used instead.

In the "Amenities" and "Tariff" panels, the form allows the user to add some more options if required.
3.1.4 Search Place Form
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Figure 16 – structure of Search Place form and its sub-form
The Search Place form is the web form for the user to find accommodations by certain criteria. The search result will be shown under the search panel. The user could perform several actions on the result place: “View detailed information”, “Delete” and “Edit”.
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Figure 17 – Search Place Form

If the user clicked the “delete” link in the result, there will be a confirmation box popped up for the user to confirm its decision. If the user chooses yes in the box, that record will be deleted and the result list will refresh automatically.

The Edit Place form is very similar to the Add Place form. It is for the user to edit the accommodation details.

3.1.5 Orders Form
The Orders form is for the users to view and process the orders.

The orders are marked as five types of status. When the customers placed a reservation, in another word, an order, its status is set as “pending”.  When the administrator is contacting the accommodation provider to place that reservation, the order status is set as “orders in processing”. If the reservation has been confirmed by the accommodation provider, then its status is set as “confirmed”. If it has been denied, then it will be marked as “unsuccessful orders”. The administrator could process the credit card payment when the order status is “confirmed”. When the payment has done, the order status is set as “completed”.
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Figure 18 – Orders processing flow
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Figure 19 – Orders Form (showing pending orders)

The user could change the order status by selecting it from the list and then move them using the drop-down list on the top of the page.
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Figure 20 – Orders Form (showing the confirmed orders) and payment gateway

The previous image shows the Payment Gateway form, which is only available when the orders are confirmed.

The user could view the order details for a particular order in the order list by clicking the “More…” hyperlink in the listed item.

If the payment is approved successfully, the payment status will be changed to “confirmed”, otherwise the payment form will show the error. 

Once the payment got confirmed or the order is set to be “unsuccessful”, the credit card detail is removed from the database.

An email will be sent to the customer when the order is either completed or unsuccessful.
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Figure 21 – Orders Details form

In the Orders Details form, the user could see the order information, ordered items and the commission calculated for this order.

3.1.6 Customers Form

The Customer Form is the web form for the system administrator to manage the customers’ details. It uses the same approach as the Search Place form. The users need to search customers by certain criteria, and then it provides a customer list under this circumstance.  In the Customer Details form, the user could add administrator’s note, suspend user and reset password. The user could also track the customers’ order in the Customer Details form.
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Figure 22 – The Customers form and Customer Details form

3.1.7 Report Generator

The Report Generator form is for the user to generate the report of sales and orders. The reports generated are in the printer friendly version. The user could either save the reports to the local hard disk or print them out from the printer.
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Figure 23 – The Reports Generator form

To generate a report, the user first needs to select the date, the sorting and the showing items in the report. After these criteria are selected, the user needs to click the “Generate” button and then click the “Show Report” button to view the report.

There are two kinds of report: the reports of orders, and the report of sales.

In the reports of orders, there will be a list shows the orders in a time period. The user could choose the type of orders they want to see.

In the reports of sales, it will show the sales statistics of all the accommodation providers in a time period. It includes the number of orders, the number of rooms sold, the payment received and the commissions. The user could choose to view the detailed accommodation items, which will display a list of the sales statistics for all the types of rooms from each accommodation provider.
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Figure 24 – The sample of reports

3.2 Front-End

The front-end section is a set of interface for the customers to view and search accommodation, places and tracks reservations. This section includes the functions of searching and viewing accommodation, user registration, placing and tracking reservations. 
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Figure 25 – The structure of the front-end section

The Index form is the entry page of the front-end section. The other components of the front-end are based on the Index form, such as the search control, accommodations list, login, registration and the user’s account page.

The Accommodation Info Page is a web form to display the detailed information of an accommodation.

The Booking form is a web form for the customers to place reservations.

The My Account page is a web control in the index for customer to manage their account information, and track orders.
3.2.1 Index Form
The index is the default page when the customers visit the system website. On the top of the main form, there are some navigation links for the user to view the different categories. The login control is on the right top of the main form, the search control is just below it. The other areas of the index page are for the system administrator to customize by putting some contents such like promotions, news and advertisements. To modify these areas, the system administrator could update a set of text files with html contents in the system folder.
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Figure 26 – The index of the front-end section

The login control is for the customer to log on the system. The customer needs to input their username and password to log on. If a customer is a new user to the system, it could press the “Register” button to register a new account. If a customer has forgotten its password, it can click the “Forgotten your password?” link. A popup window will show and prompt the customer to enter their username and email. If the username and email is matched, a new password will be generated and sent to that customer’s email address. The password stored in the database is using the MD5 digest, so the only way to retrieve a user’s password is to generate a new password.

The search control is for the customer to search the accommodation by certain criteria. These search criteria include the keyword, country, city/region, location and category. The searched result will be displayed in the middle area of the index form.

The Register form is a web control in the index page, it appears when the customer pressed the “Register” button. This control will also be used again in the booking form if the customer is not logged on the system. 
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Figure 27 – The register form

The Place List control is a web control to display a list of accommodation matched the selected category or search criteria. I am using an asp.net repeater control to display that accommodation list. If the result is too long and cannot be displayed in one page, it will be displayed in several pages and a navigator bar will be shown under the list.
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Figure 28 – The index with the accommodations list
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Figure 29 – The listed item in the accommodation list

Each listed item in the accommodation list has a thumb image preview, category, accommodation’s name, rating, minimum price and links to detailed information page and booking form. The rating has ten rating classes, each class worth half stars. (I.e. rating 9 will be displayed as four and half stars).

3.2.2 Accommodation Info Page
The detailed information page shows all the information related to that accommodation: accommodation name, rating, category, detailed introduction, amenities, tariffs, and three pictures. There is a hyperlink at the bottom of the page to redirect the customer to the accommodation booking form.
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Figure 30 – The detailed information of an accommodation

3.2.3 Booking form
The booking form is for the customer to place the reservation. There are three steps for the booking. If the system detected that a customer opens a booking form without login, it will be redirected to a form with login and register controls. If a user logged in the system or completed the registration step, a form will show to customer to select the check-in date, check-out date, room types, the number of guest and the special requirements. 
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Figure 31 – The second step of the booking form.

After the customer pressed the “Next” button in the second step, the third part of this form will be shown. In the third part, the customer can find out the information that the customer put in the previous step, and prompt the customer to put their credit card details to complete the booking. In that page, if the customer discovers a mistake in the previous page, it could press the “modify” button next to the “Complete” button to change the details. 
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Figure 32 – The third step of the booking form.

After a booking is completed, an email will be sent to the customer for the confirmation. The credit card details will be stored in the database until the payment is processed or the order status is set as “unsuccessful”.

A series of credit card validation checks will be performed when the customer submits the credit card details. These checks include calculating the checksum of the credit card number, expiry date check, and card holder name check. After passed these checks, this credit card detail will be passed to the payment gateway to verify the card details. 

3.2.4 My Account Control
The My Account web control is for the customer to view their account details and track orders. The panel on the right side of the form shows the details of the customer’s account. The customer can change their details by clicking the “Change my details” hyperlink. In the middle area, there is a list to show the orders that the customer made in the past six months. The customer could view the detailed information of an order by clicking the “More…” hyperlink in the listing item.
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Figure 33 – The My Account form and Order Details form.

4.  PROBLEMS, SOLUTIONS AND FUTURE IMPROVEMENTS

In this section of the report, I am going to discuss some problems encountered while I was working on this project. I will show these problems and the solutions to these problems.

4.1 Problems and solutions
Problem 1: The cross-browser supporting of ASP.NET

From my experiences of programming using ASP.NET, I found ASP.NET does not support perfectly for these web browsers other than Internet Explorer, such as Netscape Browser, Mozilla/ FireFox, Apple Safari, etc.

These are some problems I found related to the cross-browser supporting: 

The multiple line textbox control in ASP.NET is not displayed properly in FireFox. In FireFox, you cannot see the actual size of that textbox and there is no scroll bar. 

The validator control in the ASP.NET sometime does not work well in the non-Microsoft browser. 

A piece of client side JavaScript may works variedly in different browser. 

Solution 

The ASP.NET does not support FireFox or some newer browsers because it does not recognize these browsers as an up level browser. ASP.NET renders different contents to different browsers. For example, to render a panel control, you will see “<div>…</div>” in the IE and “<table><td> <tr>...</tr> </td></table>” in FireFox. 

One way to solve that problem is to modify the <browserCaps> tag in the web.config file to make ASP.NET recognize FireFox and some new browser as the up level browser. 

To render different JavaScript code on different browser I am using the following code in the code behind of the aspx pages:

if(Request.Browser.Type.ToLower().IndexOf("ie")==-1)

Response.Write("<script language='javascript'> …. </script>");

else

Response.Write("<script language='javascript'> …. </script>");

I am using a third party control to input and render the rich text in the add/edit place form. This control does display properly in the browsers other than IE. If the client browser is IE, I enable this control. Otherwise, I use a normal text box instead.

I have not tested my system in the Apple Safari browser.  However, generally, if a web page could be displayed properly in FireFox, it could be displayed properly in any browser.

Problem 2: Dynamic controls in the ASP repeater control

A repeater is an ASP control to display a list of repeating html elements. Compare with the other listing control like DataGrid or DataList, the repeater saves more system resource and highly customized. 

However, to add some dynamic controls in the repeater control is not an easy task. 

Solution 

All the controls need to be added manually to the repeater control because you cannot add controls inside the repeater in the design view by using the visual studio.

There are two ways to bind the dataset item in the repeater control by the Databinder.Eval method.

Method 1: 

<a href='default.aspx?Id= <%# (Databinder.Eval(Container.DataItem, "ID"))%>'>

Method 2:

<%#  Databinder.Eval(Container.DataItem, "ID", "<a href='default.aspx? Id={0}'>" ) %>
I recommend using the second method. Because Visual Studio have a problem to convert the aspx page from the design view to the html view if you have multiple quotes inside a tag attribute. During the conversion, Visual Studio will add some junk codes. If you use the second method, you can avoid this harassment by putting the whole tag in the formatting variable of the Databinder.Eval method. 
If you need to put Databinder.Eval inside an attribute of ASP control, you must use the single quote instead of the double quote for your attribute. (Id = “…” to Id = ‘…’). Otherwise, the system will throw a “tag not well formatted” exception.  
There is also a problem when you add the ASP TextBox control in the repeater. 

Add a textbox control in a normal aspx page:

<asp: textbox ID="nor" Runat="server" width="50"><%# (Databinder.Eval(Container.DataItem, "numOfRoom"))%></asp: textbox>

Add a textbox control in a repeater:

<asp: textbox ID="nor" Runat="server" width="50" text=’<%# (Databinder.Eval(Container.DataItem, "numOfRoom"))%>’></asp: textbox>

To add a textbox control in a repeater, you need to use an attribute “text” in the <asp: textbox > tag to pre-set the value in the textbox. Otherwise, when you retrieve the data inside that textbox from the repeater, you will get an empty value. Actually, “text” is not a legal attribute inside the <asp: textbox > tag, but you can use it anyway.

To retrieve the data from the repeater, using a loop to go through the repeater items in the repeater, and then cast the control in the repeater item to its original type.

Example:

foreach (RepeaterItem item in Repeater1.Items)

{


string price = ((TextBox)item.Controls[5]).Text.Trim();


… ….



}
You can add the ASP button control in the repeater. Normally, in an aspx page, we are using the system even handler to handler the button event in the code behind. However, in the repeater, you cannot handle the button event in this way as you do not know how many buttons in the repeater.

To resolve that problem, you can use a RepeaterCommandEventHandler to handle the button event in the repeater.

In the repeater item:

<asp:Button Runat="server" CommandName="_Pending" Text="Pending" CommandArgument='<%# DataBinder.Eval(Container.DataItem, "orderID") %>' ></asp:Button>
In the code behind: 

Add item command event handler:

this.Repeater1.ItemCommand += new System.Web.UI.WebControls.RepeaterCommandEventHandler (this.Repeater1_ItemCommand);

Add method to handle the event:

private void Repeater1_ItemCommand(object source, RepeaterCommandEventArgs e)


{



if(e.CommandName == "_Confirm")



{




Do …….



}



else if(e.CommandName == "_Pending")



{




Do …….



}



……..

}

It is a method to solve the problem. However, it does not work all the time when you put some parameters in the URL of this form.

I was using the first approach in my previous version of Order form in the backend. After I found the button event was lost when I had the parameters changed in the URL, I decide to use another method to change the data in the repeater item.

The second approach is to put a checkbox in every repeater item. You can use a button or dropdown list control outside the repeater to perform certain actions to the selected items in the repeater. 

Problem 3: Security
There are some sensitive data stored in the system. Hence, how to protect the data from the unauthorized person is a problem to this system.

Solution
Back-end
The backend system must be well protected. The unauthorized access could damage the contents of the site and leak the customers’ confidential information.

A user is issued a session key when logs in the system in the login form. In the Page_Load event of the code behind of the other web forms, it will check if there is session key assigned to that user for authentication. If there is not an authentication session key, the user will be redirect to the login page. For the security reason, a user is recommended to log out the system after use.

Front-end

The front-end has the public section and the privacy section. For example, only the customer itself could access its personal details and its orders. However the accommodation list is available to any visitor.
Similar to the back-end, a session key is assigned to the customer when the customer has logged on the system. The pages with the privacy information will be protected by the authentication session key check. If that user is not permitted to access that page, it will be redirect to an error page. For the security reason, a user is recommended to log out the system after use.

Database
The database is encrypted and password protected while the system is in operation.

The customers’ passwords are stored using the MD5 digest. Hence, it is not human readable and backward retrievable.

The credit card information only kept in the database for a short time period during the order processing. After the payment is approved or the order has been marked as “unsuccessful”, the middle part of the credit card number will be removed from CreditCardDetails table. The remaining part of the credit card number is kept in the table to identify the transaction when necessary. 

Example: 411111111111111 => 411111.......11 

I am using the stored procedure for every SQL connection in my system.  To work in this way could remove the risk of SQL injection to my database as all input are parameterized.  There is not a single piece of dynamic SQL statement in my C# codes as I want to keep the SQL statements only in the SQL world.

Transaction
To secure the credit card transaction, a SSL certificate is necessary for this system. The SSL certificate can be purchased from the certificate authority and configured in IIS. 
Problem 4: Integrate the system with the credit card gateway

This system requires connecting a credit card gateway to enable the credit card payment transaction.

A customer required entering their credit card details when it places a booking. However, that customer will not be charged until its reservation has been confirmed. How to process the payment is a problem in this system.

Solution
I am using the DPS credit card gateway to process the credit card payment. DPS (http://www.dps.co.nz) is an electronic merchant solution provider to provide credit card payment gateway to ecommerce websites. The service I chosen for my system is called PXPost.

To use this gateway, I need to format the credit card details retrieved from the database into an XML stream and then send it to the URL of DPS gateway. 

This payment gateway can also be used to validate credit cards details. 

The refund function is not provided in my system as it is not used very often. The user could process the refund in the management panel that DPS provides.

Example of the XML stream that sent to payment gateway:

<Txn>

<PostUsername>AccomodationOnlinedev</PostUsername>

<PostPassword>xyz123456</PostPassword>

<CardHolderName>Hongyu Yang</CardHolderName>

<CardNumber>5228046509264253</CardNumber>

<Amount>130.00</Amount>

<DateExpiry>0906</DateExpiry>
<Cvc2/>

<InputCurrency>NZD</InputCurrency>

<TxnType>Purchase</TxnType>

<TxnId/>

<MerchantReference>100004</MerchantReference>

<TxnData1> 100022</TxnData1>

<TxnData2> 100012</TxnData1>

<TxnData3>100004</TxnData3>

</Txn>
When a customer placed a booking through the booking form, its credit card detail is required to complete that booking. In this form, I have implemented some validation codes to do a check for the credit card details. These checks include checksum check of the credit card number, card holder check (at least two words in the card holder field), and expiry date check. If a card could pass the check in the booking form, then it will be sent to the payment gateway to process a further verification. 

These credit card details will be stored in my system until the payment has been approved or the corresponding orders have been marked as “unsuccessful”. 

Problem 5: Database Performance Issues
This system has a huge amount of database access involved. How to make the database access efficiently is a problem of this system.

Solution 

As I said in the Problem 3, I am using the stored procedures to implement the database access in my system. There is a debate on the internet whether it is better to use the stored procedure than the dynamic SQL statement in the code behind of the aspx files. Some programmers claim stored procedures offer a performance benefit over dynamic SQL strings. I am not going to discuss the stored procedure further here. In my opinion, stored procedure could reduce the round trips between the web server and the database server. Also I think it is nice to keep the C# code and SQL code in two different layers.

I am using the OPENXML technology to improve my stored procedures performances. In SQL server 2000, there is no array data type. If you want to put a bulk of data in the stored procedures, you can either use a long string or the OPENXML technology to achieve it. It is difficult to deal with the data in a long string as you need a forloop in your stored procedure to truncate your strings and then insert the truncated token in your data table. The OPENXML technology enables you to input an xml document as the parameter, and then directly stored this xml document to your table. That xml document needs to be formatted as the same structure as the table you want to insert into.

Some sample codes of OPENXML:

Format an XML (load the data from the repeater and then append it to a xml string)

string updateTariff = "<Data>";

foreach (RepeaterItem item in Repeater1.Items)

{


string price = ((TextBox)item.Controls[5]).Text.Trim();


if(((CheckBox)(item.Controls[1])).Checked)


{



string roomType = ((TextBox)item.Controls[3]).Text.Trim();



string tariffPrice = ((TextBox)item.Controls[5]).Text.Trim();



if( roomType != "")



{




updateTariff = updateTariff + "<Tariff roomType=\""+ roomType+"\" personNo=\"1\" price=\""





+tariffPrice+"\" priceAddBed=\"0\" placeID=\""+placeID+"\" status=\"0\" />"; 



}


}

}

updateTariff = updateTariff +"</Data>";
The OPENXML insert statement in stored procedure

CREATE PROCEDURE sp_AddTariff


(



@tariffList VARCHAR(1000) = NULL,


)

AS

BEGIN


SET NOCOUNT ON


DECLARE @DocHandle int


EXEC sp_xml_preparedocument @DocHandle OUTPUT, @tariffList


INSERT INTO Tariff


SELECT * FROM OPENXML(@DocHandle, '//Tariff') WITH Tariff



EXEC sp_xml_removedocument @DocHandle

END

GO
I am using the SqlDataAdapter to execute the stored procedure in the database. It is very convenient to use the SqlDataAdapter by passing a DataSet to it. After the stored procedure returned the data from the database, the SqlDataAdapter will fill the DataSet with these data returned. 

Sample code of using SqlDataAdapter and DataSet:

SqlConnection myConn = new SqlConnection(ConfigurationSettings.AppSettings["strConn"]);

SqlCommand myCmd = new SqlCommand("sp_RetrieveOrderList", myConn);

myCmd.CommandType = CommandType.StoredProcedure;

SqlParameter objParam1;

objParam1 = myCmd.Parameters.Add ("@status", SqlDbType.Int);

objParam1.Direction = ParameterDirection.Input;

objParam1.Value = status;

DataSet ds;

SqlDataAdapter da = new SqlDataAdapter(myCmd);

try

{


if (myConn.State.Equals(ConnectionState.Closed))


{



myConn.Open();


}


ds = new DataSet();


da.Fill(ds);

}

catch (Exception ex)

{


myConn.Close();


error1.Visible = true;


error1.Text = "DB error"+ex;

}

myConn.Close();

Problem 6: Database Consistence Issues

The orders data need to keep consistently in the system although its corresponding accommodation provider has been removed from the system.  That is necessary for tracking the commission and generating the statistic report of sales and orders. Because the commission rate and tariff may change over the time, it may be inconsistence to calculate the commission and the total price of order occurred last month by using the commission and tariff today.
Solutions
As the original design of my database, the Orders table have a dependent relationship with the Tariff tables. It is not possible to remove an accommodation and its tariffs from the database if there are some orders depend on them. Obviously, remove orders from the database will cause some inconsistency problems for sales statistics and commission calculation. Also a query to select an order with its corresponding accommodation details is complicated and slow.

To solve this problem, I redesign my database by removing the dependency between the Orders and Tariff tables. To remove the dependency, I duplicated some rows from the Place table to the Order tables and some rows from the Tariff table to Orders_Tariff table. The Orders and Place tables both have the placeID, placeName, commissionRate and commissionFix column. The Orders_Tariff and Tariff tables both have the roomType, price and numOfRoom column. After these changes, when the system need to retrieve an order along with the information of accommodation name, room types and price and commission information, it only select the values from the Order and the Orders_Tariff table. 

Also I modified the design of the Customer forms. A customer can only be suspended rather than deleted from this system. This could keep the dependency of data in the Orders and the Customer Tables. 

In the report of sales page, if an order does not have a corresponding accommodation record in the database, the report will display the orders under the “Other accommodations”.

4.2 Future improvements
4.2.1 Real Time Availability Module for Accommodation 

This current system I made is not supporting real time availability of the accommodation. It still requires a human intervention to process the booking.  
The problem can be solved by adding a real time availability module into the current system. With this module, the customers’ reservation could be confirmed immediately.
The module needs to keep the number of rooms available for each type of accommodation in the system. After a customer reserved a room, the number of available rooms will reduce by one. If there is no more room available, the reservation of this type of room will be closed.

The problem of this module is that the information of availability must be kept up to date all the time. A new interface for the accommodation providers to update their own accommodations may solve that problem. However, the best solution is to build a local accommodation booking system for these accommodation providers, and let the local system be able to synchronize data with the online booking system. 

4.2.2 Aesthetics
This project is more focused on the functionality of the system. The web forms are deigned in a plain and simple style. An improvement of aesthetics for the web forms is necessary in the future when the system is taking online.

Possible improvements are:

· More flexible, add the CSS style sheets to the web forms.

· More graphics, add additional graphics to decorate the forms.

· More dynamic, add some flash animations and moving menus

5. CONCLUSIONS
In this report I have covered all the developing phrases in this project, after that I described some major problems I solved during these seven months.      

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

In the analysis part, I discussed the project requirements, the functionality of this project, the business rules, the process flows of different activities and the roles of different actors participated in this system. Also the structure of the database has been discussed in this part.

In the design and implementation part, I described the back-end and the front-end design, which included the structure of interfaces and the interfaces description. 

In the problems, solutions and future improvements part, I discussed some problems I have found while I am working on my project, and how did I solve these problems. I also talked about some future improvements of this project.

These are all the contents of this report.

I have learned a lot from doing this project. First of all, I gained some experiences on designing dynamic website using ASP.NET. This project offers me a chance to learn and practise network programming. 

I became more familiar with MS SQL Server after completed this project. The skill is essential for a web developer. My ability of project planning and business analysis is also improved. The knowledge I learnt in this project will definitely benefit my career in the further. 

This is a great project and I am really enjoyed it.
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APPENDIX A - Program List
	Back-End
	

	Addplace.aspx 
	Web form to add a new accommodation record 

	Confirmplace.aspx
	Shows the confirmation information after add a new accommodation

	ControlPanel.aspx
	Control panel Web form

	Customers.aspx
	Web form to manage the customers

	DateSelector.ascx
	Date Selector

	Default.aspx
	Frame structure of the backend

	Deleteplace.aspx
	Deletion confirmation box

	Editplace.aspx
	Web form to edit a place

	Leftbar.aspx
	Menus for the left frame in the Default.aspx

	Login.aspx
	Login page

	Orders.aspx
	Web form to manage the orders

	OrdersList.aspx
	Web form to display a list of orders with a status

	Pagererror.htm
	Html page to display page error

	Payment.aspx
	Web form to connect to Payment gateway

	Reprots.aspx
	Web form of the reports generator

	Search.aspx
	Web form to search accommodations

	showCustomer.aspx
	Web form to show customer information

	showOrder.aspx
	Web from to show order information

	showOrdersReport.aspx
	Web form to show the report of orders

	Showplace.aspx
	Web form to show accommodation information

	showSalesReports.aspx
	Web form to show the report of sales

	Timeout.htm
	Html page to display timeout error

	
	

	Front-End
	

	Booking.aspx
	Booking form

	Booking2.aspx
	Booking confirmation form

	CardValidator.cs
	Credit card validator

	CriteriaSearch.cs
	Class to implement the searching

	DateSelector.ascx
	Date selector

	Forgetpassword.aspx
	Web form to retrieve password

	Index.aspx
	Index form

	Pageerror.htm
	Html page to display page error message

	PlaceList.ascx
	Web control to display the accommodation list

	RegisterControl.ascx
	Registration web control

	SearchControl.ascx
	Web control to search accommodations

	ShowOrder.aspx
	Web form to show the order

	ShowPlace2.aspx
	Web form to display the accommodation details

	UserAccount.ascx
	My Account form

	Userlogin.ascx
	Web control for user login

	
	

	ShareLib
	

	SendingEmail.cs
	Public library to sending email using SMTP server

	
	


APPENDIX B - Stored Procedure List
	sp_AddAmenity
	Add a list of amenities 

	sp_AddCustomer
	Add a new customer

	sp_AddCustomerNote
	Add note to a customer

	sp_AddOrder
	Add a new order

	sp_AddPlace
	Add a new accommodation

	sp_AddTariff
	Add a list of tariffs

	sp_ChangeOrderStatus
	Change order status

	sp_CheckUser
	Match the username and email

	sp_CountUsers
	Return the number of customers

	sp_DeletePlace
	Delete a place

	sp_EditCustomer
	Edit a customer

	sp_EditPlace
	Edit a place

	sp_modifyCustomerNote
	Modify the customer’s note

	sp_ModifyTariffSingle
	Modify a single tariff

	sp_ReportsOrder
	Retrieve data for the report of orders

	sp_ReportsSales
	Retrieve data for the report of sales

	sp_ResetCustomerPw
	Reset customer’s password

	sp_RetrieveCreditCard
	Retrieve the credit card details

	sp_RetrieveCustomer
	Retrieve a list of customers

	sp_RetrieveCustomerDetailed
	Retrieve detailed customer information 

	sp_RetrieveCustomerNote
	Retrieve customer’s note

	sp_RetrieveOrderBackend
	Retrieve order details (back-end)

	sp_RetrieveOrderClient
	Retrieve order details (front-end)

	sp_RetrieveOrderList
	Retrieve a list of orders.

	sp_RetrievePlace
	Retrieve accommodation details(back-end)

	sp_RetrievePlaceByKey
	Retrieve a list of accommodations (searching by keyword)

	sp_RetrievePlaceForEdit
	Retrieve accommodation data for editing

	sp_RetrievePlaceGeneral
	Retrieve accommodation details(front-end)

	sp_RetrievePrice
	Retrieve tariff for an accommodation

	sp_SearchPlace
	Retrieve a list of accommodations matched the search criteria

	sp_SearchUsers
	Retrieve a list of customers (one status) matched the search criteria

	sp_SearchUsersAnyStatus
	Retrieve a list of customers (all status) matched the search criteria

	sp_UpdateCreditCardStatus
	Update the credit card status and hide the card number

	sp_UsernameCheck
	Check the availability of a username

	sp_ValidateCustomer
	Valid a customer

	sp_ValidateUser
	Valid a system administrator

	
	

	
	

	
	

	
	

	
	


APPENDIX C - ERWin diagram for database structure
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