
Project in Database Design I (1DL301)
Fall 2019, Term 2

The project gives you the opportunity to practice a relational database design process from A to Z, from reading
the customer specification, which might be redundant, vague or even inconsistent; to conceptual modeling using
ER diagrams; to creating, populating and querying the database in an RDBMS; to writing applications accessing
and modifying the stored data.

Your group has been asked to help with a project for AltOnline AB, a new Swedish company that, inspired by
the tremendous success of Amazon.com, Inc., wants to become a market leader in online sales in Sweden. The
project is rather large and your part is to design and implement a database system for its online store.

Customer specification and requirements

Structure of the store departments

AltOnline is planning to sell a huge variety of products. To make the navigation as easy and user-friendly as
possible, AltOnline wishes to have a hierarchical structure (i.e., a tree) of departments. The following is an
example of such a structure:

Electronics
Electronics / Computers and tablets
Electronics / Computers and tablets / Desktops (leaf1)
Electronics / Computers and tablets / Laptops (leaf)
Electronics / Computers and tablets / Tablets (leaf)
Electronics / Computers and tablets / Accessories
Electronics / Computers and tablets / Accessories / For desktops (leaf)
Electronics / Computers and tablets / Accessories / For laptops (leaf)
Electronics / Computers and tablets / Accessories / For tablets (leaf)
Electronics / TV and video
Electronics / TV and video / TVs (leaf)
Electronics / TV and video / Projectors (leaf)
Home and Kitchen
Home and Kitchen / Furniture (leaf)
etc.

Each product in the store will belong to exactly one leaf department.

The managers at AltOnline have specified how the pages are going to look like (rather than what they want to
store in the database).

Department page

A department page (https://altonline.se/department/<ID>) will show:

• Name of the store (AltOnline)

• Breadcrumbs (the path to the department, e.g., Electronics / Computer and tablets)
1Leaf is a department that does not have any child departments.
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• Title of the department

• (Long) description of the department

• If the department is not a leaf: a list of all child departments, including the following for each of them:

– Title of the child department

– Short description of the child department

– Link to the child department’s page

• If the department is a leaf: a list of its products, including the following for each product:

– Title of the product

– Short description of the product

– Current retail price (with the value added tax)

– Add to basket button (disabled if the product is out of stock)

– Link to the product page

Product page

A product page (https://altonline.se/product/<ID>) will show:

• Name of the store (AltOnline)

• Breadcrumbs

• Title of the product

• (Long) description

• Retail price without and with the value added tax

• Value added tax in percents

• Stock quantity (how many items are in stock)

• Add to basket button (disabled if the product is out of stock)

• List of all keyword-related products (products that share at least one of the keywords) showing the fol-
lowing for each of them:

– Title

– Short description

– Current retail price

– Link to the product page

• User reviews (see below)

• Average rating of the product (see below)

The product might be on sale; in that case we want to show also the price before the discount and the discount
as a percentage. The discount is always registered in percents by store managers.
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Homepage

The homepage (https://altonline.se/) of the store will show

• Name of the store (AltOnline)

• Welcome text (this text is going to change often, so it must be stored in the database)

• A list of the top level departments, including the following for each of them:

– Title

– Short description

– Link to the department page

• A table of featured products, selected by the store managers, including the following for each of them:

– Title

– Short description

– Current retail price

– Link to the products page

Hint: Create a special department at the root of the hierarchy and use it to store the welcome text as its
description.

Users

Users who wish to buy or review some products must register by filling a sign-up form with the following fields:

• Username (unique name chosen by the user)

• Name

• Address

• Email address (must be entered and must be unique)

• Phone number

• Password (entered twice)

• Checkbox to give a permission to send the newsletter

Users will use their username and the password to sign in.

Reviews

Registered users can rate a product by giving it a certain number of stars: 1 star being a really bad product and
5 stars being a really good product. In addition, the user can accompany the rating with an (optional) review
(plain text).
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Orders

All orders must be stored in the database, including

• Order date

• Status of the order (new, open, dispatched)

• Date of the last change of the order status

• Payment reference

• Tracking number (if available)

Payments are not going to be handled by AltOnline directly but by its partner, we only need to store the
reference to their system. This reference is a 64 characters long string.

Orders are always going to be sent to the address registered for the customer.

Contents of the basket is stored in the customer’s web browser, so we don’t need to store it in the database.

Hint: Think carefully about how / where you are going to store information about the bought products, their
quantities and prices. Prices might change and the products might even be removed from the store.

Tasks

This is a group project which means that each member has to contribute to the solution. It is recommended
that you work together on all tasks. You are self responsible to take contact with other group members in your
group and organize your work on the project. Start as soon as possible.

1. Make an ER model of the database for AltOnline. You can draw the diagram by hand, or create an
account at and use ERDPlus.com2.

This task includes finding out what you need to store in the database. Make your own assumptions (and
write them down) if necessary. You can also ask your assistant to play the role of a manager at AltOnline
and answer your questions about things that are not clear.

2. Convert the ER model to a relational model. Write the SQL commands to create the tables. (Do not use
any automatic tools for this, the purpose of the task is to learn / practice how to do it manually.)

Remember to specify the primary key for each table as well as all foreign keys.

3. Populate the database: Create at least 2 top-level departments, each having at least 2 child departments,
and at least 10 products in the store. Add some keywords to a few products and make sure that at least
one keyword is shared among several products. Make two of the products featured on the homepage and
put two other products on sale. Create at least 2 users and add their reviews for one of the products.
Create at least one order.

Use SQL commands to do this task.

Tip: You can use lipsum.com to generate random text for descriptions and reviews.
2Logged in users can save their work on the server, but we strongly recommend to back up your work often by exporting the diagram

(and saving it on your own computer). You can use ERDPlus as an unregistered user as well, but if you accidentally click on a link in
the top of the page or close the window, there is no confirmation dialog and you will loose your work.
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4. Write SQL queries to get:

• Welcome text for the homepage

• List of the top level departments with attributes needed for the homepage

• List of the featured products with attributes needed for the homepage

• Given a product, a list all keyword-related products (ID, title, short description, current retail price)

• Given a department, a list of all its products (ID, title, short description, current retail price) with
their average rating

• List of all products on sale sorted by the discount percentage (starting with the biggest discount)

Optional challenges:

• List 10 best-selling products (in last 30 days)

• Write an SQL query as complex as possible (but still doing something useful).

5. Analyze and optimize the performance of these queries. Identify and choose at least one SQL query that
can run faster by adding an index. Write SQL statement(s) for adding this index (these indices). In you
report, include the output of the EXPLAIN command before and after adding the index (indices) as well.

6. For the table for users and products, and for one of the relationship tables write down all FFDs, candidate
keys and determine their NFs (including an explanation).

7. Create a Java or a Python program that connects to the database, asks the user for a department ID (i.e.,
the value of the primary key) and lists all its products (outputting the ID, the title and the retail price
after the discount) if the given department is a leaf department, otherwise lists all its child departments
(outputting the ID and the title).

Create another program that asks for a product ID, shows the current discount and allows the user to
change it.

(You can use another programming language as well, but remember that the assistants might not be able
to help you if you have problems related to the programming language or a MySQL connector.)

Labs

Labs will be used to help and guide you but you are expected to work on the project outside of the classroom
as well. The presence at labs is not mandatory but recommended. Before each lab we will send out a link to
Doodle where you can register for one of the dates.

• Lab 1: Conceptual modelling (ER), conversion to relational model

• Lab 3: Creating tables, populating the database, SQL queries, indices

• Lab 4: Creating the programs

Note: Lab 2 will be dedicated to practicing SQL queries.

Database server

We will create an empty MySQL database for each group. Information about the hostname, username, password
and the name of the database for your group will be published in the Studentportalen after the first lab.
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Software

If you are not going to work on university lab computers, you will need to install following software on your
computers:

• MySQL Workbench or another MySQL client

• If you are going to use Java:
Java Development Kit, MySQL Connector/J (JDBC driver for MySQL) and possibly an IDE, e.g., Net-
Beans or Eclipse

• If you are going to use Python:
Anaconda (Python 3.x version) or another Python 3.x distribution

Deliverables and submission instructions

The final report must include the following parts:

A. Title page including the name of the group, and the names and email addresses of all its members

B. ER diagram

C. SQL statatements to generate the tables

D. The diagram generated by MySQL Workbench’s Reverse Engineer

E. SQL queries as described in Task 4

F. SQL to create indices (as described in Task 5)

G. Answer to the questions listed in Task 6

H. Source code of the programs (as specified in Task 7)

You can download the LATEX template for the report from the Studentportalen.

The preliminary and final version of the report must be submitted via the Studentportalen in the PDF
format after each of the milestones:

• Milestone 1: The preliminary report including parts A – B.

• Milestone 2: The preliminary report including parts A – G.

• Milestone 3: The final version.

Deadlines for each of these milestones will be published in the Studentportalen. After each deadline you
will get feedback from your assistant either by email or in person.

After the final deadline there will also be a peer review of your reports (details will be published later).
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Optional additional challenges (if you are up to them)

If you wish you can make the project more challenging, you can add one or several extra features to it:

• Add support for the logo store and product images (to store an image just store its URL).

• Add support for products belonging to several departments (but one of them must be the ”main” depart-
ment).

• Add support for order history (how and when the order status changed).

• Extra challenging: AltOnline changed its mind and wants the non-leaf department pages to show also all
the products that belong to any of descendant departments (i.e., children, grand children, etc.). What do
you need to change in your database to be able to find these products in an efficient way?

• Feel free to add any feature you want.
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