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Review of Databases
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The Relational Model

Relations: Data stored in tables. 

Attributes: Fixed number of columns. 

Tuples: Dynamic number of rows. 

Grade: Number of attributes. 

Cardinality: Number of tuples. 
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Relational Schema

 Representation of a relation. 

 Name of the relation and the attributes

appearing in it.

Example: 

𝐸𝑀𝑃 (𝐸𝑀𝑃𝑁𝑈𝑀, 𝑁𝐴𝑀𝐸, 𝐴𝐺𝐸, 𝐷𝐸𝑃𝑇𝑁𝑈𝑀)
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KEYS

Subset of the attributes whose values are unique.

Example:

𝐸𝑀𝑃 (𝐸𝑀𝑃𝑁𝑈𝑀, 𝑁𝐴𝑀𝐸, 𝐴𝐺𝐸, 𝐷𝐸𝑃𝑇𝑁𝑈𝑀)
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Relational Algebra

A collection of operations. 

Takes relation(s) as input. 

Produces one relation as result. 

Two types –

i. Unary: 1 input, 1 result 

ii. Binary: 2 inputs, 1 result 
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Unary: Selection 

Example: SL      R
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A= a

R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result
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Unary: Selection 

Example: SL      R
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a 1 a

a 1 d
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Unary: Projection 

Example: PJ      R
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Unary: Projection 

Example: PJ      R
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A,B

R

a 1 a

b 1 b

a 1 d

b 2 f
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A B C

a 1 a

a 3 f
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1 a 1

3 b 1

3 c 2
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2 a 3
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a 1

b 1

b 2
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Binary: Union 

Example: R UN S 
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R

a 1 a
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A B C
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Binary: Union 

Example: R UN S 
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

a 1 a

b 1 b

a 1 d

b 2 f

a 3 f
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Binary: Difference
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R

a 1 a

b 1 b

a 1 d

b 2 f

S

A B C

a 1 a

a 3 f

T

1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Example: R DF S

Result
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Binary: Difference
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R

a 1 a

b 1 b

a 1 d

b 2 f
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A B C

a 1 a

a 3 f
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1 a 1

3 b 1
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Example: R DF S
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b 1 b

a 1 d

b 2 f
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Binary: Cartesian Product

Example: R CP S 
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Binary: Cartesian Product

Example: R CP S 
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R

a 1 a

b 1 b

a 1 d

b 2 f
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A B C

a 1 a

a 3 f
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1 a 1

3 b 1
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a 1 a a 1 a
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a 1 d a 1 a

b 2 f a 1 a

a 1 a a 3 f
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a 1 d a 3 f

b 2 f a 3 f
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Binary: Join

Example: R JN T
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a 1 a

b 1 b

a 1 d

b 2 f
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A B C

a 1 a

a 3 f
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1 a 1

3 b 1

3 c 2

1 d 4

2 a 3

Result

R.C=T.C
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Binary: Join

Example: R JN T
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a 1 a

b 1 b
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b 2 f
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a 1 a

a 3 f
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Binary: Semi-join

Example: R SJ T
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Binary: Semi-join

Example: R SJ T
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Binary: Natural Join

Example: R NJN T
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Binary: Natural Join

Example: R NJN T
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a 1 a 1
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Binary: Natural Semi-join

Example: R NSJ T
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Binary: Natural Semi-join

Example: R NSJ T
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Application, Program and Query 

 Database Applications: 
Sequence of operations requested by end users (not a 

programmer). 

Examples: read. 

 Database Programs: 
Implementation of the application. 

Query: 
An expression in a suitable language. 

Defines a portion of data contained in DB.  
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