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Relational algebra — select and project

List instructors from Physics
department with salary above 90,000

�
dept name = Physics

^
salary > 90000

(Instructor)

List names of instructors

List names of instructors from Physics
department with salary above 90,000
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Relational algebra — join

List details of courses o↵ered by instructors
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foreach
Nested Loop
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Relational algebra — join

List details of courses o↵ered by instructors
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"Simulate" nested lop

*



Relational algebra — join

Instructor⇥ Teaches
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Relational algebra — join

� Instructor.ID = teaches.ID(Instructor⇥ Teaches)
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Relational algebra — join

Instructor ./ Instructor.ID = teaches.ID Teaches — cartesian project with select
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Relational algebra — join
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Join condition is eally on Join Condition
same attribute name
-

Instructor &
Instruction -ID

Teache ↑"Natural
"

- Teaches. ID

Omit O Instructor A Teaches



Relational algebra — set operations
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Relational algebra — set operations
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Union
,
intersection o same scheme

Projection may change schema
- Subset of wlum
- Order o volum
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Relational algebra — set operations
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not(->

square =xxx
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Complement is "relative" to universe



Relational algebra — set operations

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 3, 22 Sep 2023 6 / 12

Set difference
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Relational algebra — set operations
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Courses in 2017 not taught
ni 2018

2017 query) < (2018 query)



Relational algebra — set operations
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Relational algebra — assignment, renaming
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Relational algebra — assignment, renaming
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Renaming I

Smyteaches (Teaches)

SMyteaches (MyID, ...Myyear (Teach)



Relational algebra — assignment, renaming
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"Self join"
IDs If instructions who teach more
than one course

Teaches I Teaches
left In
=right ID
A

left course- d
I right course - id



Relational algebra — assignment, renaming
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Steaches A
a

Siz(Teacher)
T1 . ID = T2 . ID

1

i . come- doit coursed

Alternatively
-

T1 - Teaches

+25 Teaches

--



Sets – ordering

Instructor Instructor, unsorted
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Sets – duplicates

Instructor, unsorted
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Query equivalence — optimization, declarativeness
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Relationa algabre specifie what we want "Declarature"
-

vs how to get the answer

"Imperative"

Irat
Evaluation

Engine


