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What is a Database (db)?




A database:

IS an organised collection of data, typically
stored in electronic format.

should make It easy for you to find and extract
the exact data that you require.

» can work with database files much larger
than available memory (RAM).

 has in-bullt data integrity

 has Tables as the primary form of data storage.



A Table Is a named database data set that looks
much like an Excel spreadsheet.
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It Is organised by rows and columns (also called
a fields)



Columns form the table’s structure.
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Each Column has a definition which defines items
such as:

 [ts name (usually descriptive of the data)
* |ts size (length)

* The type of data it holds (numeric, Text,
currency, Date....)

 Default value



Rows form the content of the table.

Each row contains associated data for each
Column

Each table must identify a column or group of
columns, called the Primary Key, to uniquely
Identify each row.




Customer table

] Rent-a-car.odb : Customer - LibreOffice Base: Table Design

Column name File Edit View Tools Window Help
H- L

Description

- Field Name Field Type
P“mary Key =1, a‘ét_id eger [ INTEGER ]
Mﬂ[mﬂcmﬁ]
/ firstname Text [ VARCHAR ]
Type of data

address Text [ VARCHAR ]
postal_code Text [ VARCHAR ]

Size \ Field Pronerties
\é"mw\‘ No ot
Length

Default value

10

Format example




A Database Management System (DBMS) Is a
software application:

Used by end users to access the data stored In
the database files.

* Used by a Database Administrator (DBA) to
perform administrative tasks on the database
and objects contained within the database.



DBMS is responsible for handling data requests,
committing changes to the data and enforcing the
structure of the database including:

» Ensuring data Is stored properly and that rules
for defining data are not violated.

* Providing a level of disaster recovery by
which data can be restored to a consistent

state.



» Maintaining relationships between data
entities residing in the database.

e Allows Multi-user access



There are Four Types of Database Management
System:

 Hierarchical database
 Network database
 Relational database

*  Object-Oriented database

Relational DBMS is the most popular DBMS
type used.



Relational Database

Management Software
(RDBMS)



RDBMS is a software system designed to allow
the definition, creation, querying and updating
of data stored in a relational database.



A few examples of RDBMS include:
— Microsoft SQL Server
— Microsoft Access
—~MYSQL
— Oracle
— Libre BASE



Most home users are likely to use either
Microsoft Access or Libre Base.

Both of these RDBMS’s consist of:

Tables

Queries
Forms

Reports



RELATIONAL
DATABASE

MS ACCESS & LIBRE BASE



Here we have database Tables for a Car Rental
System.

CUSTOMER — Detalls of each customer
VEHICLE — Detalls of each car available to hire
RENTAL — Detalils of cars rented by customers

2 customer FH Rental F vehicle
*

7 Account Tid T Reg
Name Name Make
Address1 Reg Model
Address2 RentalDate DayRate
PostCode Days

HOW ARE THESE TABLES RELATED?



A customer can
have many
rental
agreements

CUSTOMER

...............................
...............................

postal code

...............................

return_date




S I

reg_no
model id

Each car can be

Many cars can

exist for a

rented multiple
times

CAR TYPE -

it G

mark....

Mot
RENT
rent id
cust id |
regno |
rent_date
return date

........................

........................

model_id |




A relational database is a collection of tables
which are organised according to a relational
model which shows the one to many relationships.

Rent-a-Car database

CUSTOMER | 4
lastname

firstname RENT
e ON | ]
postal_code cust id .|cAR
regno | reg no
rent date model id [ 4|CARTYPE
return_date model id
mark
S




Primary Keys and Foreign Keys

postal_code |

Customer
Cust_id | lasthname firsthname address
v | Cramer John 213 Main Street UB6 78LE
2 Adams Steven 333 Bering Street HA4 1AL
BE Cramer Ann 14 Wadhurst Road HAS 7YT
4 Martin Andrew 744 Baker Street UB5 3GA
s Smith Patricia 55 Jeffer Way UB3 1KL
e Pipps Robert 62 Polk Street UB3 2AA
__?' Hardy Helen 77 Line Street HA8 7CV
Rent
rent_id cust_id reg_no | rent_date | return_date |
b 1 HUG6 GOP  29/12/18  04/01/19
E 2 DR17 QZE 02/01/19  05/01/19
4 3 HA17 VEH 06/01/19  08/01/19
s 4 BP67 FLF 11/01/19  17/01/19
6 5 JU18 SHQ 15/01/19 17/01/19
7 6 HU66 GOP  19/01/19  20/01/19
8 1 HA17 VEH 22/01/19  26/01/19
s 7 BP67 FLF 26/01/19
o 8 ZE66 AIP 26/01/19  28/01/19
n

A Primary Key
IS the unique key
of the table

A Foreign Key
Is a field that links
to the Primary Key
of another table



ocal Elections Relational Model
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1d
Confession

Voter Ballot Mother Full Name
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Father Mame
Mother Full Mame
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Birth Date
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Password
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Confessionld
Family Situation
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Election Cycle

Mumber of Wotes

ElectionYear
ElectionTypeld




Structure Query Language



Structure Query Language (SQL)

— Used to Insert, retrieve, modify and delete data in a
relational database.

— The language Is supported by most relational
databases with slight variations.

— Originally developed by IBM in mid 1970s.



Data Definition Lanquage (DDL)

— Used by Database Analyst (DBA) for
creating and modifying database objects.

— Create/Drop/Alter tables




Data Manipulation Lanquage (DML)
— Used by end users
— To Query data in one or more tables

— To Insert/Delete/Update data rows Iin
tables




 Basic form of SQL query:

SELECT <attributes>
FROM <one or more relations>
WHERE <conditions>

« SQL Is not case sensitive



Customer table

Cust_id | lastname firsthame address postal_code
b ﬂ Cramer John 213 Main 5Street UB6 78LE
2 Adams Steven 333 Bering Street HA4 1AL
: 3 Cramer Ann 14 Wadhurst Road HAS 7YT
|4 Martin Andrew 744 Baker Street UBS5 3GA
)5 Smith Patricia 55 Jeffer Way UB3 1KL
b Pipps Robert 62 Polk Street UB3 2AA
: 7 Hardy Helen 77 Line Street HAS 7CV
_|_
SELECT *
(* =All
FROM Customer _
WHERE lastname = 'Cramer'; Fields/Columns)
Cust_id | lastname | firstname | address | postal_code
b Cramer John 213 Main Street UB6 7TELE
3 Cramer Ann 14 Wadhurst Road HAS 7YT
_|_




Customer table

Cust_id | lastname firsthname address postal_code

_rﬂ Cramer John 213 Main Street UB6 78LE

2 Adams Steven 333 Bering Street HA4 1AL
3 Cramer Ann 14 Wadhurst Road HAS 7YT
:4 Martin Andrew 744 Baker Street UBS 3GA
)5 Smith Patricia 55 Jeffer Way UB3 1KL

6 Pipps Robert 62 Polk Street UB3 2AA
:? Hardy Helen 17 Line Street HASE /CV

_|_

SELECT firstname, lastname
FROM Customer
WHERE Cust_id > 4]

firstname | lastname
> [Patricia _Smith
Robert Pipps

Helen Hardy




Ordering the Results

Cust_id | lastname | firstname | address | postal_code

b ﬂ Cramer John 213 Main Street UB6 78LE
__2 Adams Steven 333 Bering Street HA4 1AL
e 3 Cramer Ann 14 Wadhurst Road HAS 7YT
:_4 Martin Andrew 744 Baker Street UB5 3GA
B Smith Patricia 55 Jeffer Way UB3 1KL
__6 Pipps Robert 62 Polk Street UB3 2AA
__? Hardy Helen 77 Line Street HAS 7CV

1

SELECT firstname, lastname
FROM Customer

WHERE Cust_id = 4

ORDER BY lastname;

firstname lastname
» [Helen Hardy
Robert Pipps

Patricia Smith




Cust_id lastname firstname address postal_code
B[l Cramer John 213 Main Street UB& 78LE
2 Adams Steven 333 Bering Street HA4 1AL
CUSTOMER 3 Cramer Ann 14 Wadhurst Road HAS 7YT
4 Martin Andrew 744 Baker Street UBS 3GA
5 Smith Patricia 55 Jeffer Way UB3 1KL
5] Pipps Robert 62 Polk Street UB3 2AA
7 Hardy Helen 77 Line Street HAB TCV
+
rent_id cust_id reg_no | rent_date | return_date |
- |1 1 HUB6 GOP 29/12/18 04/01/19
3 2 DR17 QZE 02/01/19 05/01/19
RENT 4 3 HAT7VEH  06/01/19  08/01/19
5 4 BP&7 FLF 11/01/19 17/01/19
3] 5 JU18 SHQ 15/01/19 17/01/19
7 3] HUB6 GOP 19/01/19 20/01/19
8 1 HA17 VEH 22/01/19 26/01/19
9 7 BP&7 FLF 26/01/19 -
10 8 ZEGBEAIP  26/01/19  28/01/19 regno | modelid
_‘f’}{‘l T JBT 1
] BP67 FLF 1
_m"'l 7 KLM 1
model_id make model | year | ____|HUB6 GOP &
1 Ford  Focus 2017 CAR _ |ze66AP 6
]2 Ford Mondeo 2018 ____|EET8PPL 2
CARTYPE —; Peugeot 208 2017 — |HAT7VEH 5
|4 Peugeot 308 2018 ___|TT67RAP 5
E Renault  Clio 2017 __|DRI7QZE 3
1 Renault Megane 2016 |JU13 SHQ 4
+ b+




Joins

Query to select data from multiple related tables.

CUSTOMER
lastname
firstname

postal code

1

rent_date

return_date

model id

//

CAR TYPE |

We want to find all cars hired by John Cramer



Joins

Find all cars hired by John Cramer

SELECT "Customer™."firstname", "Customer"."lastname", "Rent"."reg_no",
"CarType"."make", "CarType"."model”

FROM "Rent", "Customer", "Car", "CarType"

WHERE "Rent"."cust_id" = "Customer"."Cust_id" AND "Car"."reg_no" = "Rent"."reg_no"

AND "CarType"."model_id" = "Car"."model_id"

AND "Customer"."firstname" = 'John' AND "Customer"."lastname" = 'Cramer'
firstname lastname reg_no make model
v Hohn .Cramer HUBbb GOP Renault Megane

John Cramer HA1T7 VEH Renault Clio




