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UNIT- V

Using Databases with Python: 

 Using Databases
 Single Table CRUD (Create, Read, Update, and Delete)
 Designing and representing a data model
 Reconstructing data with JOIN
 Many-to-many relationships



References
https://www.coursera.org/learn/python-databases/home/info

https://www.py4e.com/book

http://do1.dr-chuck.com/pythonlearn/EN_us/pythonlearn.pdf

https://www.py4e.com/code3/

https://www.py4e.com/lectures3/

https://www.youtube.com/playlist?list=PLlRFEj9H3Oj7Bp8-DfGpfAfDBiblRfl5p

http://sqlitebrowser.org/

2
Prof R. Madana Mohana | Object Oriented Programming (using Python)

https://www.coursera.org/learn/python-databases/home/info
https://www.py4e.com/book
http://do1.dr-chuck.com/pythonlearn/EN_us/pythonlearn.pdf
https://www.py4e.com/code3/
https://www.py4e.com/lectures3/
https://www.youtube.com/playlist?list=PLlRFEj9H3Oj7Bp8-DfGpfAfDBiblRfl5p
http://sqlitebrowser.org/


Object Oriented Programming (Using Python)

Designing a Data Model
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Database Model

• A database model or database schema is the structure or format of
a database, described in a formal language supported by the
database management system.

• In other words, a “database model” is the application of a data
model when used in conjunction with a database management
system.

4http://en.wikipedia.org/wiki/Database_model



Database Design

• Database design is an art form of its own with particular skills and
experience

• Our goal is to avoid the really bad mistakes and design clean and
easily understood databases

• Others may performance tune things later
• Database design starts with a picture...
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Database Design
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Relation / 

Table

Relationship

Prof R. Madana Mohana | Object Oriented Programming (using Python)



Building a Data Model

• Drawing a picture of the data objects for our application and then
figuring out how to represent the objects and their relationships

• Basic Rule: Don’t put the same string data in twice - use a
relationship instead

• When there is one thing in the “real world” there should be one
copy of that thing in the database
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Building a Data Model - Example
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Track  Len  Artist  Album  Genre Rating Count
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Building a Data Model - Example

For each “piece of info”...
• Is the column an object or an attribute of

another object?
• Once we define objects, we need to

define the relationships between objects
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Building a Data Model - Example
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Representing Relationships in 
Database
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Database Normalization (3NF)

• There is *tons* of database theory - way too much to understand
without excessive predicate calculus

• Do not replicate data - reference data - point at data
• Use integers for keys and for references
• Add a special “key” column to each table which we will make

references to. By convention, many programmers call this column
“id”
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Database Normalization (3NF)
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We want to keep track of which band is the “creator” of each music track...

What album does this song “belong to”??

Which album is this song related to?
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Integer Reference Pattern
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We use integers to 

reference rows in 

another table

Album

Artist
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Three Kinds of Keys
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• Primary key - generally an integer auto-increment 
field

• Logical key - What the outside world uses for 
lookup

• Foreign key - generally an integer key pointing to a 
row in another table

Album

id

title

artist_id

...
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Key Rules
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Best practices
•Never use your logical key as the primary key
•Logical keys can and do change, although slowly
•Relationships that are based on matching string 
fields are less efficient than integers

User

id

login

password

name

email

created_at

modified_at

login_at
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Foreign Keys
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• A foreign key is when a table has a column that 
contains a key which points to the primary key of 
another table.

• When all primary keys are integers, then all 
foreign keys are integers - this is good - very good

Artist

id

name

...

Album

id

title

artist_id

...
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Representing a Data Model / 
Relationship Building (in Tables)
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Creating Tables using SQLite
CREATE TABLE "Artist" ("id" INTEGER NOT NULL UNIQUE,

"name" TEXT, PRIMARY KEY("id" AUTOINCREMENT));
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Creating Tables using SQLite
CREATE TABLE "Genre" ("id" INTEGER NOT NULL UNIQUE,

"name" TEXT, PRIMARY KEY("id" AUTOINCREMENT));
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Creating Tables using SQLite
CREATE TABLE "Album" ("id" INTEGER NOT NULL UNIQUE,

"artist_id" INTEGER, "title" TEXT,PRIMARY KEY("id"

AUTOINCREMENT));
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Creating Tables using SQLite
CREATE TABLE "Track" (

"id" INTEGER NOT NULL UNIQUE,

"title" TEXT,

"album_id" INTEGER,

"genre_id" INTEGER,

"len" INTEGER,

"rating" INTEGER,

"count" INTEGER,

PRIMARY KEY("id" AUTOINCREMENT)

);
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Creating Tables using SQLite
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Inserting Relational Data
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Inserting Relational Data
insert into Artist (name) values ('Led Zepplin')

insert into Artist (name) values ('AC/DC')
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Inserting Relational Data
insert into Genre (name) values ('Rock')

insert into Genre (name) values ('Metal')

29
Prof R. Madana Mohana | Object Oriented Programming (using Python)



Inserting Relational Data
insert into Album (title, artist_id) values ('Who Made Who', 2)

insert into Album (title, artist_id) values ('IV', 1)
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Inserting Relational Data
insert into Track (title, rating, len, count, album_id,

genre_id) values ('Black Dog', 5, 297, 0, 2, 1)

insert into Track (title, rating, len, count, album_id,

genre_id) values ('Stairway', 5, 482, 0, 2, 1)

insert into Track (title, rating, len, count, album_id,

genre_id) values ('About to Rock', 5, 313, 0, 1, 2)

insert into Track (title, rating, len, count, album_id,

genre_id) values (' Who Made Who ', 5, 313, 0, 1, 2)
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Inserting Relational Data
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Artist

Genre

Album

Track
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