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1. Application Introduction 

 

We have implemented an e-commerce web application. The functionalities of this 

application include daily operations of a typical e-commerce website. User can sign up 

and login into the web site, view and browse products from product catalog, purchase 

products. User can also see his profile details and details on the orders placed by him. 

User does not need to login to browse products. However, we have implemented 

session to keep track of products purchase by the customer. There is an administrator 

aspect of this website. Admin can login and view order details, customer details, 

product details. Admin dashboard also displays the sales analytics information. Admin 

can view total sales for each product category and come to a conclusion on which 

category is the most or least popular. Admin can also view and analyze the sales report 

for entire year and can zoom in or expand it to view monthly and daily sales 

information. Admin can drill up and drill down the quarterly sales pie chart to see daily 

and monthly sales. The technology stack we have used for implementing this application 

is Node.js, HTML, CSS bootstrap, JQuery, SQL, MongoDB and Amazon RDS SQL database.  

As a result of various operations performed by the user or administrator on the web 

application interface, various SQL query operations are performed in the background.  

 We have used almost all the relational and NOSQL database concept like primary keys, 

Foreign keys, mapping 1:M, M:N, 1:1 relationships, referential integrity constraints, 

mapping candidate keys, multivalued attributes, relational database constraints and 3NF  

normalization. We have also used nested queries, table join operations, and object 

relational mapping (ORM) concepts. For supporting analytical processing, we have used 

star schema. As a part of OLAP, we have used drill up and drill down, slice and dice and 

pivot operations as well. On admin dashboard, admin can different kinds of sales 

analytics. We have tried to make the analytics charts fast and responsive. The data 

rendered on these charts is fetched from star schema so no complex join queries are 

required for displaying sales analytics. For inserting data into fact tables, we have 

written an SQL script job which can be run frequently. We chose to use NoSQL database 

for product catalog because product catalog can be huge and can contain enormous 

amount of unstructured data. 
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2. Technology Stack:  

 

Technology stack used for this project was as follow: 

 Node.js, Express.js 

 JQuery, HTML, CSS, BootStrap 

 Mongoose ORM 

 MongoDB( MongoLab on Cloud)  

 AWS RDS MySQL Database  

 Data Exchange Format: JSON 

 

3. Data used for the application 

 

Customers/Users data: Customer data was generated using applications sign up 

functionality. Some sample customer data was downloaded from 

https://www.briandunning.com  

Node.js web services has been written to store customer signup data to database.   

Product data: Product data was taken from https://www.amazon.com. For 

representational purpose, product attributes data and images were also downloaded 

from amazon.com 

Orders data: Orders data was generated using application’s order API. A Java program 

was written to generate order data. 

 

  

https://www.briandunning.com/
https://www.amazon.com/
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4. Overview of Data Models:  

 

4.1 Operational Data Model:  

 

Operational Data Model contains the tables which hold the data to support daily 

operations of an ecommerce application. These come under OLTP operations.  

Following tables are used:  

 userinfo: In this table, Customer’s login credential information is stored. 

CustomerId in this table is a foreign key. Email attribute is unique. Customer uses 

this information for login purpose.  

 customers: In this table, customer’s profile information is stored. E.g. firstname, 

lastname, email, phone, zipcode etc.  

 products: In this table, Product’s information is stored.  

 category: In this table, category information of a product is stored.  

 orders: In this table, order related information is stored.  

 orderdetails: In this table, detailed information regarding an order is stored. 

which includes ProductId, Orderid, TotalPrice and Quantity.  

 suppliers: In this table, supplier information is stored.  

 shippers: In this table, shipper information is stored.  

 admin: In this table, Admin’s login credential information is stored 
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4.2 Cardinalities:       

  

 One customer can place many Orders 

 Many Products can come under one Category 

 One Order can have one Payment 

 One Order can be shipped by one Shipper   

 One Product can have one Suppliers 

 One Order can have one OrderDetail  

 

4.3 Analytical Data Model:  

 

For analytical operations, we have created a star schema which contains 5 dimension 

tables and 2 fact tables.  

We have created 5 dimension tables and they are populated in following ways:  

 Customer: Using Surrogate key as CustomerKey and using 4 other columns from 

Customer table of original relations schema.   

 Shipper:  Using Surrogate Key ShpiperKey and using 2 other columns from 

Shipper table of original relations schema. 

 Product:  Using Surrogate Key ProductKey and using 4 other columns from 

Product table of original relations schema. 

 Category: Using Surrogate Key CategoryKey and using 2 other columns from 

Category table of original relations schema. 

 Supplier: Using Surrogate Key SupplierKey and using 2 other columns from 

Supplier table of original relations schema. 
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We have created 2 fact tables 

 Sales fact table: This fact table is populated using surrogate keys following 4 

dimension tables Customer, Shipper, Product, s foreign keys and using two 

additional facts: UnitsSold, TotalSales. 

 Purchase fact table: This fact table is populated using surrogate keys of following 

3 dimension tables Product, Category, Supplier and two additional facts 

PurchaseDate and TotalUnitsPurchased.  

 

 

5. ER Diagram 

 

Image 5.1 - ER Diagram 
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6. Relational Schema 

The relational schema was implemented on MySql deployed on Amazon AWS RDS. It has 

all the online transaction processing (OLTP) tables required for the application.  

 

 

Image 6.1 - Relational Schema 



 

 

 

 

CMPE 226 Project Report 

Page | 8 

 

7. Star Schema 

The star schema was also implemented on AWS RDS Mysql. This schema served all the 

analytical processing requirements. 

 

 

 
Image 7.1: Star Schema 
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8. MongoDB NoSQL Product Catalog example 

Image 8.1: Product Catalog Mongo Document 
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9. Screen Shots 

 

9.1 Home Page:  

 

 
Image 9.1 - Home page 

 

9.2 Customer login 

Image 9.2 - Customer Login 
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9.3 Customer Sign up:  

 
Image 9.3 - Customer Registration Form 
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9.4 Browse Products:  

 

 

Image 9.4 - Category browse view 
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9.5 View Product Details:  

 

 

Image 9.5 - Product Detail View 
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9.6 Buy Product:  

 

 

Image 9.6 - Purchase Product View 

 

 

 

9.7 Purchase Order Successful:  

 

Image 9.7 - Successful Purchase View 
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9.8 View your orders: 

 

 

Image 9.8 - Customer’s Order Information View 

 

 

 

9.9 View my profile Information:  

 

 

Image 9.9 - Customer’s Personal Information View 
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9.10 Admin Login 

 

 

Image 9.10 - Admin Login Page 

 

 

 

 

9.11 Admin Dashboard:  

 

 

Image 9.11 - Admin Dashboard 
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9.12 View/Search all customer’s Information: 

 

Image 9.12 - Admin’s Customer Information View 
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9.13 View/Search All Orders Information: 

 

Image 9.13 - Admin’s Order Information 
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9.14 View/Search All Product’s Information: 

 

Image 9.14 - Admin’s Product Information 
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9.15 View Sales Analytics:  

Total Sale for entire year. Admin can analyze the entire sale for a year. By zooming the 

chart, monthly or daily sales can be observed.  

Sales by Category: Admin can analyze sales by product category and figure out most and 

least popular product categories.  

Admin can drill up or drill quarterly down sales. 

Admin can see top 5 areas (zip codes) where maximum sales has been recorded.  

 

 

Image 9.15.1 - Admin’s Analytics View (Monthly Total Sale) 
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Image 9.15.2 - Admin’s Analytics View (Drillable Pie Charts) 

 

 

 



 

 

 

 

CMPE 226 Project Report 

Page | 22 

 

 

 

 

 

Image 9.15.3 - Admin’s Analytics View (Top 5 areas with most sales) 
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10. Live Application Demo/ Build Instructions:  

Build Instructions on local machine:  

1. Install Node.js 

2. Git clone git@github.com:amitdubey90/cmpe226Project.git 

3. Navigate to cmpe226Project folder.  

4. Npm install 

5. Npm start 

6. Application will be running at localhost:3000  

 

Live Running Demo: Live demo of running application is at  

http://54.174.215.42:3000/  

 

Demo Customer Login:  

Username: harshkonline@gmail.com 

Password: 123 

 

Demo Admin login:  

Username: superuser 

Password: 226 

 

mailto:git@github.com:amitdubey90/cmpe226Project.git
http://54.174.215.42:3000/
mailto:harshkonline@gmail.com

