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Lesson 5: Using DB Browser for SQLite

Instructional Objectives:

By the end of this task, you should be able to:

e Understand that Structured Query Language (SQL) is the standard language

for relational database management systems (RDBMS)

e Understand the concept of type affinities found in SQLite and how it affects

table columns

e State that the basic database operations in relational databases are CREATE,

READ, UPDATE and DELETE (CRUD)

e Use DB Browser for SQLite to perform basic database operations:

©)

(@]

create a database
create a table

change a table definition
insert a record

update a record

delete a record

remove a table

delete a database

e Apply constraints: UNIQUE, AUTOINCREMENT, NOT NULL, PRIMARY KEY,

FOREIGN KEY in DB Browser for SQLite
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Structured Query Language

SO

- - - \_/
the operation and management of relational databases. It is a language = _

Structured Query Language (SQL) is a standard computer language for

used to query, insert, update and modify data. —

ﬁistory of SQL \

In 1970, Dr. E.F. Codd published "A Relational Model of Data for Large Shared
Data Banks," an article that outlined a model for storing and manipulating data
using tables. Using the article as a premise, Donald D. Chamberlin and
Raymond F. Boyce of IBM began developing a relational database.

By 1986, SQL had become the defacto data query language used in such
databases.

SQL became a standard of the American National Standards Institute (ANSI) in
1986, and of the International Organization for Standardization (ISO) in 1987.
Since then, the standard was updated several times. Most major relational
databases support this standard but would have their own proprietary/

Qensions.

For an introduction to relational databases and SQL, watch the following video:

Khan Academy (2018, March 23). Intro to SQL: Querying and managing data.
Retrieved from
https://www.khanacademy.org/computing/computer-programming/sql/sql-
basics/v/iwelcome-to-sql

SQLite

There are many types of SQL database engines. A database engine is the software
that a database management system (DBMS) uses to create, read, update and delete
(CRUD) data from a database.

SQLite is a widely used database engine. Python’s IDLE comes with a built-in module
for SQLite3.
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' MHSQRL grympa.., ?SQLN,

Type Affinities

SQLite supports the concept of type affinity on columns. Type affinity refers to the
preferred type for data stored in a column. This means that you can store any type of

data in a column with the recommended types, but they are not enforced.

Each column in a SQLite table is assigned one of the following type affinities:

e INTEGER
o TEXT
e REAL
e NUMERIC
e BLOB

If you click on a table to view its columns in DB Browser for SQLite, you will notice

these types as well.

Fields

E&. Add field Femove field Move field up

Mame Type

D IMTEGER

FirstMame

Surname

Contact
MUMERIC
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Types

INTEGER

TEXT

REAL

SQL Databases

In summary, you will only need to know and use these three types:

Meaning

Used to store a signed integer value.

The value is stored in 1, 2, 3, 4, 6, or 8 bytes depending on the

magnitude of the value

Used to store a text string using the database encoding (UTF-8,

UTF-16BE or UTF-16LE)

Used to store a floating point value, as an 8-byte IEEE floating point
number

BLOB stands for Binary Large Object (BLOB) which is used to store large binary

data, such as images or multimedia in a database.

Type affinities are relevant in database migrations. This maximizes the compatibility

between SQLite and other database management systems. For example, a column

declared as VARCHAR in one database is assigned the type affinity of TEXT if it was

migrated to and stored in a SQLite database instead. This feature helps to ensure

portability across databases.

ﬂnitation of DB Browser for SOLite

Note that in DB Browser for SQLite, even if a column is assigned a specific
type, you can still insert values of other types into the column!

Table: class_list

g

Index ( Mame \
|Filter [Filter |
1(1 Geraldine Tan
22 100
0.333
—

Table column
of a single
type affinity

~
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Typeof Function

SQLite provides the typeof() function that allows you to check the data type of an
expression.

sqlite3.typeof()

Returns a string that indicates the data type of an expression.
The only return values are: "null", "integer", "real", "text", or "blob".

Task 1 — Using typeof Function

1.

2.

Open DB Browser for SQLite.

Create a new database.

Click on the Execute SQL tab.

Enter a simple query using typeof() function to find the type for each of the value

below.

An example of how typeof is used is shown here.

Database Structure ~ BrowseData  EditPragmas  Execute SQL
e BB » M
soL1 B
1 select typeof (2019):
Value Type
i) 2019
i)  '2019'
iii) 345.2147
iv)  NULL
V) True and False’
Vi) X'1001'
vii)  true

CPDD Computer Education Unit
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Boolean

SQLite does not have a type for Boolean values. Boolean values are stored as
INTEGER with O (False) and 1 (True) values. For example, in the Light table below,
the status of each LED lamp is of type INTEGER. 0 indicates that the light is not
functioning, while 1 indicates that the light is functioning.

Light
led id status
1001 0
1002 1
1003 0

Quiz

For each sentence, write True or False.

a. The typeof() function returns the data type of an expression. It returns
the string ‘No such column’ if none of the data types are found.

b. If there exists a table column with values ranging from 1 to 200 of type
‘INT in MySQL, the affinity type for it in SQLite is REAL.

c. SQLite has type BOOLEAN.

d. If data is imported from another database management system into
DB Browser for SQLite, it is important to check on the type affinities as
they may not be preserved during the migration.

Database Operations

In industry-based database applications, all four categories of SQL commands listed

below will be required.

e Data Definition Language (DDL) defines database schemas.
e Data Manipulation Language (DML) is used to retrieve and modify data.

e Data Control Language (DCL) is used to control access to a database.
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e Transaction Control Language (TCL) is used to manage changes to a
database, usually at transactional level.

SQL Commands
|
I I | |
DDL DML DCL TCL
CREATE SELECT GRANT COMMIT
ALTER INSERT REVOKE SAVEPOINT
DROP UPDATE ROLLBACK
RENAME DELETE
TRUNCATE MERGE
COMMENT CALL
EXPLAIN PLAN
LOCK TABLE

Some of the more advanced commands under DCL and TCL are more relevant to
industry-specific roles, such as database administrators. For the purposes of our

learning, you will need to understand and apply these basic CRUD database

operations:
Operation SQL Command
CREATE INSERT
READ (RETRIEVE) SELECT
UPDATE (MODIFY) UPDATE
DELETE (DESTROQY) DELETE

DB Browser for SQLite

DB Browser for SQLite is a simple and easy to use Graphical User Interface (GUI) -
based software for the creation and editing of database files compatible with SQLite.
It abstracts and hides the details of complex SQL commands while providing an easy

to user interface for performing the same database operations.
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The downloadable version of it is available at http://sglitebrowser.org/.

An online version of it known as SQLite Online is found at https://sgliteonline.com/

Users and developers who are familiar with SQLite3 may use command-line tools to

manage SQLite database files.

Note:

The command-line version of SQLite client is not approved for use in the school
environment as it requires the running of an executable file, sqlite3.exe. Moreover,
it is more commonly used to administer SQLite databases. Hence, you will need
to be familiar with these two other ways of using SQLite:

a. Using the features in DB Browser for SQLite software
b. Using sqlite3 module in Python IDLE

Task 2 - Create Database and Table

You will now create a library database with four tables using DB Browser for SQLite.

The library contains books that can be on loan to borrowers.

e A borrower can take one or more loans.

e Each loan record belongs to only one borrower.

e A book can be loaned many times.

e A publisher publishes one or more books.

e A book can be published by zero or one publisher.

For example, school lecture notes are not published by an official publishing house.

The Entity-Relationship (E-R) diagram below is provided to show the tables and the

relationships between them.

Book
Borrower Loan

[ Publisher ]
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The first table you will create is the Borrower table as shown below. After the creation

of the table, you will apply some constraints on the table.

Borrower
Column Name  Type
ID INTEGER
FirstName TEXT
Surname TEXT
Contact TEXT

Table Constraints:
e |Disthe PRIMARY KEY of the Borrower table
This means that ID is used to identify a Borrower.

e The value of ID should be AUTOINCREMENT
This means that the ID value increases automatically with each new record
inserted.

e All fields are NOT NULL
Each field cannot be empty.

1. Create a folder called DBTASK. You will save all your files inside this folder.
2. Open DB Browser for SQLite.
3. Click File, then New Database.
4. Save your database file as library. The default extension is .db.
Note: other database file extensions are sqlite/sqlite3/db3
5. Create a table called Borrower with the fields and constraints listed above.

6. Click Write Changes or CTRL + S to save changes to the database.

COMMIT in DB Browser for SQLite

In DB Browser for SQLite, the equivalent of the COMMIT command in SQLite
is Write Changes. This feature saves changes but does not close the
database file.

File Edit View Help
o MNew Database... Ctrl+N
g Open Database... Ctrl+O
2 Open Database Read Only...
Attach Database
Close Database Ctrl+W
=] Write Changes Ctrl+5
CPDD Computer Education Unit Version: Mar 2018
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Task 3 - Insert Records [CREATE]

After creating the library database and Borrower table, you will now add four records

to the table.

1. Under the Browse Data tab, click New Record.

Database Structure  BrowseData  EditPragmas  Ewecute SQL
Table: | || Borrower v @ 6 New Record lzlete Record
. —
D Firsthame Surname Contact
Filter [Fiter [Fiter [Fiter |
2. Click on the FirstName cell of the first record.
i g
Datbese Stuctre  BromseDetz  FditPragmas  EveauteSQL it Datzbase Cel
Table: |~ Borrower e 55 B MNewRecord  Delete Reord Mk [l ¥ nprt Bout e
D Surname Contact
Fitr Jiter |
11 1]

3. Under Edit Database Cell, type the value for FirstName.
Click Apply.

Edit Database Cell

Mode: Text ~

Import

Export

& X

Set as NULL

Feter

5 char(g)

Type of data currently in cell: Text § Mumeric

Apply

4. Repeat the above two steps for Surname and Contact.

If the record has been entered correctly, you should see the following in the

table:

CPDD Computer Education Unit
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Table: | || Borrower

D FirsthMame Surname Contact
Filter Filter Filter Filter
11 Peter Tan 999

5. Click New Record to enter values for the next few records.

Borrower
ID FirstName Surname
1 Peter Tan
2 Sarah Lee
3 Kumara Ravi
4 Some User

6. Write changes to the database.

Task 4 - Update Records [UPDATE]

Contact
999
81111123
94456677
11111111

The contact number of one of the borrowers, Peter Tan, is incorrect. You will update

values in the Borrower table using Edit Database Cell in DB Browser for SQLite.

1. Click on the Contact cell of the first record.

Datsbase Structure  BrowszDate  EditPragmas  Bwecute SQL

Edit Database Cel

Mode: Text v t Export
NewRecord  Delete Record S ]

A

SetasNULY

Table: || = Borrower e S a
D Firsthiame Surname Contact
Filte ‘FI:;- Filter Filter |
11 Peter Tan 999
22 Sarah Lee 81111123
33 Kumara Ravi 94456677
44 Some User 11111111

999

Type of dats currently in cell: Text [ Numeric
3 char(s)

2. Under Edit Database Cell, update the value to 99299345.

3. Click Apply.

CPDD Computer Education Unit
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Task 5 - Delete Records [DELETE]

One of the records in the Borrower table is redundant, hence remove it.

1. Selectrecord 4.

Database Structure Browse Data Edit Pragmas Execute SQL

Table: | || Borrower = @ & Mew Record | |Delete Record

D Firsthame Surname Contact
Filter Filter Filter Filter

11 Feter Tan
22 Sarah Lee
32 Kumara Eavi 94456677
4 4 Some User 11111111

2. Click Delete Record.

3. Write changes to the database.

4. Now add another record for Borrower. Type in ID, FirstName, Surname and
Contact of your choice.

5. Click Revert Changes.

What do you observe?

ROLLBACK in DB Browser for SOLite

In DB Browser for SQLite, the equivalent of the ROLLBACK command in
SQLite is Revert Changes. This feature is useful for undoing any
modifications to the database since the last saved state.

File Edit View Help
& MNew Database... Ctrl+M
& Open Database... Ctrl+0
g Open Database Read Only...

Attach Database

Close Database Ctrl+W

B Write Changes Ctrl+5

% Revert Changes

More details on ROLLBACK will be provided in later lessons.

6. Write changes to the database.

CPDD Computer Education Unit Version: Mar 2018
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Task 6 — Creating More Tables [CREATE, INSERT]

After creating the library database and Borrower table, you will now create the
Publisher and Book tables and apply the relevant constraints. You will need to take
note of special constraints which help to maintain inter-table dependencies and the
integrity of related data in different tables. They will affect the order in which tables are

created.

1. Using DB Browser for SQLite, create the Publisher table with the following
types and constraints.

Publisher

Column Name  Type

ID INTEGER
Name TEXT

Table Constraints:
e IDisthe PRIMARY KEY of the Publisher table
e The value of ID should be AUTOINCREMENT
e All fields are NOT NULL

2. Insert the following records into the Publisher table.

D Name

NPH

Unpop
Appleson
Squirrel
Yellow Flame

ga s wnN Pk

3. If you have successfully created the Publisher table, you can view it under the
Browse Data tab.

Database Structure Browse Data | Edit Pragmas Execute SOL |
Table: lJPubhshar A @ : New Record | |Delete Record
| Book
22 Unpopular
33 Appleson
4 4 Pigeon
55 Yellow Flame
CPDD Computer Education Unit Version: Mar 2018
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4. Create the Book table with the following types and constraints.

/NOtEZ \

The Publisher table has to be created before the Book table because of the
foreign key reference to ID in the Publisher table.

Rule:
Tables with foreign keys have to be created after the referenced tables

Qre created. /

Book

Column Name Type

ID INTEGER
Title TEXT
PublisherID INTEGER
Damaged INTEGER

Table Constraints:

e IDisthe PRIMARY KEY of the Book table.

e The value of ID should be AUTOINCREMENT.

e |D, Title and Damaged fields are NOT NULL
Damaged is an attribute that tracks the condition of the book.
A value of 0 means that the book is not damaged, while a value of 1 means
that the book is damaged.

e PublisherID is a FOREIGN KEY to ID in the Publisher table.

5. Insert records to Book table as follows:

ID | Title PublisherlD | Damaged
1 The Lone Gatsby 5 0
2 A Winter's Slumber 4 1
3 Life of Pie 4 0
4 A Brief History Of Primates 3 0
5 To Praise a Mocking Bird 2 0
6 The Catcher in the Eye 1 1
123 | H2 Computing Ten Year Series NULL 0

6. Write changes to the database.

Task 7 — Creating Table Using Import [CREATE, INSERT)]
You will now create the Loan table by importing a text file into the library database.

The types and constraints are described below.

CPDD Computer Education Unit Version: Mar 2018
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Loan

Column Name  Type

ID INTEGER
BorrowerID INTEGER
BookID INTEGER

DateBorrowed TEXT
1. Create the Loan table using the Import feature.

This feature also allows importing of .TXT and .CSV files.

Edit View Help
& Mew Database... Ctrl+N
& Open Database... Ctrl+O
Attach Database
Close Database Ctrl+W
Remote L4
) TEGER MOT MULL, ‘Title” TEXT NOT|
Write Changes S5 INTEGER NOT NULL PRIMARY KEY]
& Revert Changes [EGER NOT NULL PRIMARY KEY AU
Compact Database INTEGER NOT MULL PRIMARY KEY]
~ Set Encryption (name,seq)
25 Load extension
Import fabase fio e

2. Select Loan.txt.

% Choose a text file -,'gl

o
(L) [L v TODOSQLStarter Kit + SQL Databases » -4 ]| ) SQ : P
Orgenize »  New folder ~- 0 @

[ Favorites
Bl Desktop Archive
& Downloads Codes
1 Recent Places Practice DB

References

=i Libraries 1 | Loan.bxt
¢ Dacuments

@' Music
b= Pictures

B videos

1M Computer
& osDisk (C:)
== Data (D) sl < »

Filename: Loan.tt v | Textfiles(".csv ") -

Open Cancel |

3. Click Open.

4. Tick the option Column names in first line.

CPDD Computer Education Unit Version: Mar 2018
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* 2 Import CSV file [ |3
Table nam L

Column names in first line [V

Field separator i b

Quote ch, tel " -

Encoding UTF-8 A

Trim field:

D BorrowerlD BookID Date Borrowed

11 3 2 20180220

22 3 1 20171215

33 2 E] 20171231

44 1 5 20180111

o

oo

Click Modify Table.

7. Edit the types according to the description above.

N
Note:

The types for every column in the table are defaulted to TEXT during an
import. Hence it is important that you check on the types after an import.

Fields

Ed. Add field Ed Remove field Move field up * Move field down

Mame Mot PK Al U Default Check
ID INTEGER]

BorrowerlD IMTEGER

BooklD IMTEGER

DateBorrowed TEXT

8. Tick the constraints as according to below.

Table Constraints:
e IDisthe PRIMARY KEY of the Loan table
e The value of ID should be AUTOINCREMENT
e |D, BorrowerlD and BooklD fields are NOT NULL

For BorrowerID and BookID of the Loan table, identify the FOREIGN KEY
constraints.

e BorrowerID is a FOREIGN KEY to in the
table
e BookID is a FOREIGN KEY to in the table.
CPDD Computer Education Unit Version: Mar 2018
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9. To create the foreign key for BorrowerlD, highlight the BorrowerlD attribute.
Type Borrower(ID) under Foreign Key column.

This creates a foreign key reference to ID in the Borrower table.

Table

Loan

W Advanced

Fields

Ej Add field Ed Remove field = Move field up

# Move field down

MName Type
D INTEGER

BorrowerlD INTEGER

Mot PK Al U
- [ ] Yl
- [

Default Check

Foreign Key

Borrower(D) |

10.Repeat the above step for BookID to create the foreign key reference.

11.View the Loan table from Browse Data tab. You should see the following data:

ID BorrowerlD
1 3
2 3
3 2
4 1

BookID
2

1
3
5

12.Write changes to the database.

CPDD Computer Education Unit
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Summary of DB Browser for SQLite Features

File Features

Name Description

Creates a new SQLite database file.
File extensions are .db or .db3 or .sqglite or
.sqlite3

iy Mew Database

Opens a SQLite database file.
& Open Database

Saves changes to database.

5 Write Changes Equivalent to COMMIT operation.

Undo any changes made to the database.

% Revert Changes ) )
Equivalent to ROLLBACK operation.

Imports either a CSV or TXT file as a table

Import into the database or SQLite database file.
Export Exports one of the following:
e atable in the database as a new
CSsV file

e database as a SQLite file
e database as a JSON file

Database Structure

Name Description
Creates a table in the database.

o Create Table

Modifies a table in the database, not limited

&4 Modify Table to changing table name or field name,
adding fields or constraints.
Deletes a table from the database.
i Delete Table
CPDD Computer Education Unit Version: Mar 2018
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Constraints are the rules enforced on data columns or table. These are used to limit
the type of data that can go into a column or table. This ensures the accuracy and
reliability of the data in the database. Constraints could be at a column level or table
level. Column level constraints are applied only to one column, whereas table level
constraints are applied to the whole table.

Constraints

Name Description
Ensures that a column cannot have NULL value.

Mot null
Sets a PRIMARY KEY constraint such that it uniquely

PK identifies each row/record in a table.

Al Automatically increments the value of the attribute for
each new record. Works for integer values only.
U Ensures that all values in a column are unique.

Default Prow_c!es a default value for a column when none is
specified.

Check Ensures that all values in a column satisfies certain
conditions. If the condition evaluates to false, the record
violates the constraint and isn't entered into the table.

] Sets a FOREIGN KEY constraint where a column of a
FDFE'EI” HE}f table can reference a column from another table or
within the same table.

Browse Data

Name Description
Refresh data in the selected table.

Clear all filters.

Creates a new record in the table.
Mew Record

Deletes a record in the table.

[

Delete Record

CPDD Computer Education Unit Version: Mar 2018
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