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EE4717/IM4717 Web Application Design 

Project Report (Design) 
 

 

Design project group number: F37-DG13 

 

Team members: Wei Haoran (EE4717), Lin Sining (IM4717) 

 

 

Project Title: SoundX - Online Shopping Portal for Audio Device 

 

Summary: This project aims to design and develop a web portal for online purchase of 

consumer IT product, specifically focusing on audio devices. The scope of the project 

covers the configuration of application and functional requirements, website hierarchy and 

interface design framework, and finally the realization of web portal design under the above 

guideline. The project focuses on stimulating online purchase life cycle for the consumer, 

from on-boarding, exploring to making purchase and receiving post-purchase service. The 

website, SoundX, provides a wide variety of earphone products, serving as a platform for 

music enthusiasts and audio production professionals to find the earphone that catered to 

their needs. Once the users sign up and login to the website, they are able to browse through 

and make the purchase for products from a range of brands, of different types and 

functionalities. After making the purchase, the website provide follow-up service to help 

users keep track on their order and delivery status. 
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1. Application Requirements and Specifications 
 

This project application should allow user to browse different products, make online 

purchases, sign up and login to account, manage account information and historical orders. 

 

Detailed application requirements and specifications are shown in the table below. 

 

R1 Product browsing 

  R1.1 Product browsing by product types or brands 

  R1.2 View product details 

R2 Product purchase via online payment 

R3 Sign up and log in 

R4 Manage account and orders 

  R4.1 View and modify registered account information  

  R4.2 View status and details of historical orders 
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2. Functional Requirements and Specifications 
 

The table below shows necessary functions to achieve the application requirements and 

specifications listed in the previous section. 

 

R1 Product browsing 

R1.1 Product browsing by product types or brands 

F1 Users are able to browse all products by selecting a product type or a product 

brand 

  F1.1 System must display product listing, including product image, name, price, 

stock, and promotion information, with respect to the category selected 

  F1.2 System must indicate product availability by prioritizing all available 

products shown at the front, followed by non-available items 

F2 Users are able to apply product property filters to request for respective 

product listing  

  F2.1 System must provide filters for price range, product types and brands 

  F2.2 Users are allowed to choose one or more filters, apply the selection and reset 

them 

  F2.3 System should list the only the items match to the filters selected and applied 

R1.2 View product details 

F1 Users are able to view product image, name, price, specification and 

promotion details  

R2 Product purchase and payment 

F1 Users are able to add items to the shopping cart 

  F1.1 System must acknowledge users whether the items are successfully added 

  F1.2 Users are able to choose the quantities of items to be added 

  F1.3 System must only allow adding items if the stock is sufficient for the quantity 

required; otherwise, prompt failure message to the users 

F2 Users are able to manage the items in the shopping cart 

  F2.1 Users are able to check all products added in the cart 

  F2.2 Users are able to adjust the quantity or remove items from the shopping cart 

  F2.3 System must prompt warning to users if an item is about to be removed, or 

quantity is about to go below 1 

  F2.4 Users are able to check the product name, price, feature selected and quantity 

of an item  

F3 Users are able to make purchase and payment of the items 
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  F3.1 Users are able to make direct purchase on the product page, by clicking on 

the óBuyô button 

  F3.2 Users are able to select multiple items in the shopping cart for purchase 

  F3.3 System should display order summary, including purchased items and their 

quantity, amount of payment, after user request for purchase 

  F3.4 Users should confirm on the order summary, enter delivery address, name and 

contact number as checkout  

  F3.5 System should create a unique order ID once user checkout, storing userôs 

order information to the order ID 

  F3.6 Users are able to select payment method and make online payment for their 

purchase 

  F3.7 System must only allow purchase for products that are available and not 

exceeds current stock 

  F3.8 System should keep only the orders that are successfully paid, delete order ID 

and respective information of any unsuccessful transaction  

  F3.9 System must send confirmation email, including order ID for tracking status, 

to userôs registered email address upon successful purchase 

R3 Sign up and login 

F1 Users are able to sign up an account with email address and password 

  F1.1 System needs to validate email address and password of user input 

  F1.2 System adds record of new userôs information into account database with 

email as unique ID 

F2 Users are able to login with registered email address and password 

  F2.1 System must validate userôs input by querying account database 

  F2.2 System should prompt user to sign up for if userôs email input does not match 

to existing database record 

F3 Users are able to sign out from the current account 

R4 Manage account and order 

R4.1 View and modify registered account information  

  F1 Users are able to view and edit the account contact number, delivery address; 

email is not editable once sign up 

  F2 Database record is updated upon userôs modification 

R4.2 View status and details of historical orders 

  F1 Users are able to check all the historical orders placed 

  F2 Users are able to check purchase items, date, amount of payment and order 

status of a specific order 
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3. Design of the web application 
 

3.1 Sitemap 

 

Picture: Sitemap 

3.2 Storyboard 

 

 

Scenario 1.1: Browsing products by types or brands 
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Scenario 1.2: View product details 

 

 

 

Scenario 2: Online product purchases 
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Scenario 3: Sign up and log in 

 

 

 

 

Scenario 4: Manage account and orders 
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3.3 Wireframe 

 

 

Page 1: Sign up page 

 

 

Page 2: Login page 
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Page 3: Home Page 
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Page 4: Shopping cart 

 

 
Page 5: Product List 
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Page 6: Product details 
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Page 7: Checkout 

 

 

Page 8: Order details 
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Page 9: Account Info 

 

 

Page 10: Orders 
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3.4 Database Design 

 

3.4.1 Relationship Chart 

Database supporting this web application project contains 6 tables: products, users, brand, status, 

orders and order_items. The relationship between tables is shown in the diagram below. 

 

 

3.4.2 Table: products 

 

Products table contains 26 items (rows) and 15 attributes (columns), including information about 

all the products. Each records contains information for the respective product.  

 

Column Name(s) Data Type Purpose and usage 

product_id Int Primary key, unique identifier for each product. 

product_name varchar Indicating the name of product 

short_description varchar One sentence only to describe the key feature of the 

product. Displayed on the product details page. 

no_pictures int Total number of pictures of the product available. 

Users can toggle around the pictures on the product 

details page. 

brand_id int Foreign key, refers to the primary key brand_id in 

brand table. Used as filters in product list filter section 

and the navigation bar ñbrandsò tab. 
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price double Price of the product. Displayed in product list and 

product details pages. Used as range filter in product 

list filter section. 

stock int How many stock left for the product. 

wireless 

wired 

earbuds 

gaming 

sport 

bluetooth 

boolean Boolean values indicates features and types that can 

be used to filter the products. Used as filters in product 

list filter section and the navigation bar ñtypesò tab. 

description varchar Long description of the product, displayed in the 

ñDescriptionò section of product details page. 

specification varchar Key-value pairs show tech specifications of product. 

Stored in database as JSON string.  Displayed in the 

ñSpecificationò section of product details page. 

 

3.4.2 Table: users 

 

Users table contains information about all users, collected from users when they sign up a new 

account. Each record contains information one user. When user reaches login page and enters his 

email and password, basic authentication will be conducted referring to this table.   

 

Column Name(s) Data Type Purpose and usage 

user_id Int 

autoincrement 

Primary key, unique identifier for each user. Cannot 

be changed once created 

email varchar Email address of user. Used to identify each user. 

Display on the ñaccountò page. 

password varchar Password that user set when sign up. If the password 

does not match, the user cannot login. 

first_name varchar First name of the user. Display on the ñaccountò 

page. 

last_name varchar Last name of the user. Display on the ñaccountò 

page. 

contact varchar Contact number of the user. Display on the 

ñaccountò page. 

 

 

 

3.4.3 Table: orders 

 

Orders table include all the information about an order that a user placed on the website. Each 

record contains information about one order.  
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Column Name(s)  Data Type Purpose and usage 

Order_id Int (8) Primary key, unique identifier for each order. 

Generated from random number when an order is 

created. Cannot be changed once created. 

Displayed in ñordersò and ñorder detailsò page, and 

can be found in the confirmation email sent to 

users. 

user_id int Foreign key, refers to the primary key user_id in 

users table. Indicates the user who placed the order. 

Used to get all orders placed by a specific user on 

ñordersò page. 

status Int Status of the order, refers to the primary key 

status_id in status table. Displayed on ñordersò and 

ñorder detailsò page. 

created_time datetime Datetime that an order is created.  

delivery_address_line_1 

delivery_address_line_2 

zip_code 

receiver_name 

receiver_contact 

payment_method 

varchar Information that user entered on ñcheckoutò page 

when an order is created. 

track_number varchar Tracking number of an order, only available after 

the status of the order is changed to ñshippedò 

 

3.4.4 Table: order_items 

 

This table functions as a bridge between table products and table orders. This table contains the 

items in an order and the quantities of the item ordered. An order may include multiple items and a 

product can be ordered in multiple orders, therefore, the fields order_id and product_id is in 

multiple-to-multiple relationship.  

The content of this table is displayed on ñordersò and ñorder detailsò pages. All the information 

should not be changed once the order is placed. 

 

Column Name(s)  Data Type Purpose and usage 

order_id Int (8) Foreign key, refers to primary key order_id in orders 

table. 

product_id int Foreign key refers to primary key product_id in 

products table. 

 

qty Int Quantity of a specific product in an order.  
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3.4.5 Table: brand 

 

This table stores information about the brands which products are available on the SoundX 

Website. There are totally 5 brands available in this project. 

 

Column Name(s)  Data Type Purpose and usage 

brand_id Int Primary Key, unique identifier for a brand. Referred in 

products table brand_id column 

brand_name varchar Name of the brand 

 

3.4.6 Table: status 

 

After orders are created by users, the status of the order falls in ñpaidò status. As the order is 

processed, the status of the order will be updated to ñconfirmedò, ñshippedò or ñcompletedò. 

This table stores information about the status of an order. There are totally 4 statuses available in 

this project. 

 

Column Name(s)  Data Type Purpose and usage 

status_id Int Primary Key, unique identifier for a status. Referred in 

orders table status_id column 

status_name varchar Name of the status 
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4. Implementation 
 

4.1 Implementation of web templates 

The website is implemented with a home page, a navigation bar at the top, a footer at the 

bottom, and the content for each feature mentioned in section 1. 

 

4.1.1 Components 

 

Global navigation bar: The pages on the website are configured with a global 

navigation bar. It includes two sections: 

- left-nav section contains functions related to browsing products. This includes 2 sub-

navigation components, namely the óBrandô and óTypeô, where the users can view 

products belong to a specific type or brand from choosing the attributes in the 

dropdown sub-navigation. It also allows users to access product list (óProductô) and 

the contact information (the ôContactô as footer). 

- right-nav section is user related features, giving access to account and shopping cart.  

 

Each component is set as a link, with text-decoration set to none. 

The following is the overall implementation of the navigation bar, with an example of the 

implementation of the óBrandô sub-navigation. 

(/Element/nav_bar.php) 
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(/Element/nav_bar.php, line 19-49) 

 

Local navigation bar: There is a local navigation bar inside the óAccountô page, where 

users can switch between account and order information page. The reference is shown on 

the left and the actual page layout is shown on the right, where the local navigation 

section is in the left panel. The template implementation code, including html and css, is 

shown below. 
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Footer: The footer is the last section of each page, which includes contact number, email 

(clickable) and address. 

 

 

4.1.2 Layout 

 

Overall layout: The overall layout for the home page and the main content is aligned at 

the center, using the either the flex display with justify-content = center, or the auto 

margin. The main content is set with the min-width of 1300px. 

For the product listing content, which uses a grid template with 4 columns, as shown in 

the below image. The grid view is implemented in the css stylesheet. 

 

These are some sample code of centered display implementations: 
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(/css/product-list-style.css, line 1-11)  (/css/account-order.css, line 1-12) 

 

The below shows grid layout: 

 

 

(/css/product-list-style.css, line 131-137) 

 

Product list item layout: Each product listing item contains a product image, product 

title and price. it has a fixed width of 250px, to fit the vertical alignment of the grid view 

(Figure x.x (a)), and the product image is with a fixed height of 150px and width is set to 

fit-content (Figure x.x (vb)) to ensure the horizontal alignment in the layout. 

 

(/product-list/index.php, line 152 ï 172) 
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(/css/product-list-styl.css/line 139-152) 

 

Section structure: Each section in the page starts with a section header, for example, as 

shown in the above product listing result page, the header óResultsô indicates the below 

content is product listing results. The text-align in each division (<div>) is left-align. 

 

4.1.3 Font 

 

Heading: Segoe UI",Arial,sans-serif; weight: 700; font size: 28px 

Content: Gotham, Verdana, sans-serif; weight: 400; font size: 18px 

 

See sample css code for product listing page: 

 

(Heading; /css/product-list-style.css, line 27-34) 

 

(Content (the label for the filters); /css/product-list-style.css, line 120 ï 125) 

 

 

4.2 Implementation of the pages 

 

4.2.1 Signup and login 

 

The main content for signup and login is implemented as a form, with several input fields 

required for sign up or log in information, as well as a submit button to post the form. 
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Screenshot 1: Sign up page 

 

 

Screenshot 2: Login page 
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(/signup/index.php) 

(/login/index.php) 

 

 

 

4.2.2 Home Page 

 

Home page includes 3 major sections in the main content: slideshow banner, top sales & 

see more, as well as a promotion banner.  
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Screenshot 3: Home page 
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(slideshow banner) 

 

(top sale section. The implementation of ósee moreô section is similar to top sale, except 

that instead of listing a product as the item, the see more display the product category as 

for each item) 

 



   
 

  нф 
 

(top sale banner) 

(/home/index.php) 

 

4.2.3 Product listing  

 

The page contains a filter section and filter result section.  

In the filter section, 3 filters are available: brand, type and price range. For each item in 

brand and type filter, it is implemented as a checkbox type input. Price range is text 

input.  

 

The result section all results belong to the selected filter attributes (by default, it displays 

all products if no filter applied). 

 

 

Screenshot 4: products page 
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(type and brand filters) 

(price range filter) 
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(result section) 

(/product-list/index.php) 

 

4.2.4 Product Details 

 

The product details page includes 2 sections, one is to showcase product images, basic 

information and action buttons (I.e. óadd to cartô and óbuy nowô), followed by a section to 

describe the product specifications. 

 

(product image, basic information and buttons) 
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(product description and specification) 

(/product-details/index.php) 

 

 

Screenshot 5: product details page 
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4.2.5 Checkout 

 

Checkout is divided into left and right column. The left column contains a form for buyer 

to fill up delivery information. In the right column is the order summary and payment 

method selection. 

 

(/checkout/index.php) 

 

Screenshot 6: checkout page 



   
 

  оп 
 

4.2.6 Order Details 

 

The order details page will be generated after the order is created. At the top, a progress 

bar shows the order status. The main content is a table to show the ordered item, 

followed a section to summarize the delivery information. 

 

(Progress bar for order status) 

(Main content) 

(/order_details/index.php) 

 

Table for ordered item: 
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(The function of showing the ordered item information in a table is defined in 

ó/order_details/item_in_order.phpô) 

 

 

 

Screenshot 7: order details page 
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4.2.6 Cart 

 

The page shows the items added to the cart. The main content is displayed in a table. 

Each item contains an image snapshot, title and price, a quantity field (as a ónumberô type 

input). As users are allowed to delete or buy the items, each item in the table also comes 

with a checkbox. The actions are done by selecting the products and clicking on the 

óRemoveô or óBuyô button. 

 

 

  

 
Screenshot 8: my cart page 
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4.2.7 Account and My Order 

 

Account page contains user information and allows users to update it. By using the local 

navigation, the user can switch to view all the historical orders, displayed in a table view 

(same as the one mentioned in 4.2.5) for each order.  

The implementation of the local navigation bar at the left panel is shown in 4.1.1. The 

following is the implementation of the account information and order history at the right 

panel. 

 

(/Account/index.php) 

 

(the implementation of showing the table for ordered item is the same as the one in 4.2.5) 

(/Orders/index.php) 
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Screenshot 9: my account page 

 

 

 

Screenshot 10: my orders page 

 

4.3 Implementation of the functions: 

 

4.3.1 Sign Up and Login:  

 

Sign up 

 

A user who first visits the SoundX website is required to sign up for a new account. By 

clicking on the link ñNew user? Sign up now!ò, user will be directed to the "Sign Upò 
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page, where the user needs to input the name, contact number, email address, and create 

a new password.  

After the user fills up the information above and submits, all the inputs will be sent by 

POST method. The server will first check if the email entered is already in the users 

table. 

  

- If it is already in the table, the page will throw a warning message ñThe email you 

entered is already registered! Login hereò, directing the user to the "Loginò page if the 

user click on the ñLogin hereò. 

- If it is not registered in users table, a new set of values will be inserted in the table 

(line 70), with an auto-incremented user_id. A message will inform user that the sign 

up is successful and redirect user to the login page after 3 seconds. 

 

(/signup/index.php, line 58-78) 

 

Log in 

On the login page, the users enter the email and password registered. Upon submission, 

the fields will be sent by POST method and the server will verify whether the email and 

password are in the table users: 

 

SELECT user_id, email, password FROM users WHERE email='{$_POST['email']} 

AND password='{$_POST['password']}' 

 

If thereôs no matching user email-password pair in the table, the page will refresh and a 

warning message will be shown, ñInput email or password is not correct.ò  

If there is matched pair of user email and password, the user can successfully log in to 

the home page. From here, SESSION starts and three SESSION variables are created: 

óuser_idô which is the user_id of current user queried from the users table; 'emailô, the 

email of the user, and ócartô, an empty array which will be stored with the items that user 

adds in cart. 
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(/login/index.php, line 41-60) 

 

4.3.2 Filters 

 

General:  

On the product listing page, user can choose one and more product characteristics, 

including product brands, types and price range (From min_price to max_price), to filter 

the desired products. The outcome of filtering will be all the items stored in the database 

having the matching attributes. 

 

Using $filters = $_GET to obtain all filter inputs, which are passed into $contrant_set 

array to query the products with corresponding attributes values 
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(/product_list/index. php, line 101-138) 

 

(query_utils. Php, line 12-19) 

 

Restriction:  

The inputs of price should be a positive number 

 

(/product_list/product_list.js, line 1-18)  

 

Exception:  

If the inputs for price range is not a positive number, when user clicks on the óApply 

Filterô button, the price range will be automatically reset to the default (I.e. from 0 to 

1000); if the inputs are non-digit, after clicking on the óApply Filterô button, an alert 

message óNot a valid input, please try againô will be displayed and the inputs are reset 

 

(/product_list/product_list.js, line 19-33)  

 

When none of the product in database can be matched to the choosing attributes, the 

webpage will return óNo Result Foundô. 
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(/product_list/index.php, line 136-148)  

 

4.3.3 Shopping Cart 

 

General:  

Shopping Cart is created with a session using session_start(), initialized as an empty array 

after login. 

 

On the product details page, users can click on the ñAdd to Cartò button to add one item 

to the shopping cart. After that, the ñAdd to Cartò button will be changed to ñView in 

Cartò which allows the user to check the added item in the shopping cart. 

(/product_details/index.php, line 48-56) 

 

(/product_details/add_to_cart.php, line 1-12) 

 

 

In the Shopping Cart, user can view the items added with the respective thumbnail 

image, name, quantity and prices by using function get_details_by_id to query for the 

product row and fetch the attribute values (e.g. $Info[ópriceô] is with respect to the price 

of the item) 
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(query_utils. php, line 4-10) 

(/carts/index.php, line 31-48) 

 

In the Shopping Cart, user can adjust the quantity of the added item using the input 

element with type = ónumberô, or remove the selected items: removeItemFromCart() 

 

 

(/carts/remove_cart.js, line 1-6) 

 

Restriction:  

In the Shopping Cart, the adjustment to the quantity of the item should be within the 

range from 1 to the number of available stocks 

 

Exception: 

When product stock is 0, ñAdd to Cartò button will be disabled 

 

(/product_details/productdetails.js, line 10-17) 

 










































