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Relational model

All information is represented using relations — tables

Tables have fixed structure — relation schema

Instructor

Instructor

ID name dept name salary

Text Text Text Number
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Relational model

All information is represented using relations — tables

Tables have fixed structure — relation schema

Instructor

Instructor

ID name dept name salary

Text Text Text Number

Format? Fixed set? Range?
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Keys

Functional relationship

Superkey

Candidate key

Primary key

Instructor
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coll-> col2 , col3
,24

gCannit create duphrate
-

Names are unique



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 5, 18 Sep 2025 3 / 23

Key may be a combination O

Course, t Semesten+ year
+ see-id

courseid+ semester+

year + time,Slot



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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- All columns -> trivial superley
Allows

redundancy
coursed + semester +year

↓ secuid

+ time-slot

Not "minimal" but

stil a key



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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E

Dictionary

key : value



Keys ...

Mobile call data

Call from Call to Start time End time

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

. . . . . . . . . . . .
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keys
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One call call-form+ start-time
ata time

call-to + start.twi



Referential integrity

Course

Prerequisites
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--

"Foreign key"
=

- misleading
delebe



Referential integrity

Course

Prerequisites

Teaches
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-

Scadingdelete" Instructu



University database

Instructor

Department
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University database

Course Section
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University database

Teaches

Prerequisites
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University database — schema diagram

Instructor
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SQL

“Programming language” for relational algebra

System R project of IBM

Sequel ! SQL (Structured Query Language)

Data definition — describing relational schema

Data manipulation — populating and modifying rows in tables

Querying tables — select, project, join, . . .
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~
Language has evolved

Many features

Multiple implementations

Oracle

MySQL
ManaDB

PostgreSQL



Queries in SQL

select columns

from table

where condition

SQL select combines ω and ε of

relational algebra
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Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra
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Cdet-name
= "Physics" (nsiv)



Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra
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Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra

select ID,name

from instructor

where dept_name = "Physics"

and salary > 90000
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Queries in SQL

select does not eliminate duplicates

select dept_name

from instructor

Explicitly specify that duplicates should

be removed — additional computation,

so avoid if not needed
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Queries in SQL

select does not eliminate duplicates

select dept_name

from instructor

Explicitly specify that duplicates should

be removed — additional computation,

so avoid if not needed

select distinct dept_name

from instructor
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Queries in SQL

Select all attributes using *

select *

from instructor

where dept_name = "Physics"

Can do arithmetic on attributes — get

monthly salary
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