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A query language — 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
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A query language — select and project

List instructors from Physics
department with salary above 90,000

List names of instructors

⇡name(Instructor)

List names of instructors from Physics
department
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A query language — select and project

List instructors from Physics
department with salary above 90,000

List names of instructors

List names of instructors from Physics
department

⇡name(� dept name = Physics

^
salary > 90000

(Instructor))
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A query language — join

List details of courses o↵ered by instructors
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Instruction Teaches

-

- -
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A query language — join

Instructor⇥ Teaches
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A query language — join

� InstructorID = course id(Instructor⇥ Teaches)
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A query language — join

Instructor ./ InstructorID = course id Teaches — cartesian project with select
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A query language — join
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Select Join (Select + Contesian Product)⑦

ProjectItCn,2..2k
Cartesian ProductX

T, o Tz
~
theta

Carbitrary condition)

joinin a bit



A query language — set operations
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RCS,XSz Dis itself a set(8 pairs (51,52)

Rye S,XS,
-> R,URZ SetUnion

Res,XSz
R,Pz Setintersection

Instruction in Physics: Waltgen-DaysusestatetheComp. Sei

Site Physics a CS -Va



A query language — set operations
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T

deptnem=Plysis v deptnam:Compse
(Instructor)

-

⑨ Traptrane-Physis (Instructor) IvanonO2 Tsalary > 90,000 (Instructor)

ri-



A query language — set operations
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Third operation - Complementation

Squares =NxIN E(i, i2) /iENNY

EC0,0), C1, 1), (2,4), (3,9), ... 3
Universe

NOT (squares) --
EC0,1), (0,2) --- ⑤ S

-

(I,0), (1,2)--- C
⑧norls---



A query language — set operations
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not (square) does no contain(2,3.5)
Instructor not (Instructor)?

Iamat
a

re 101 ABCYM

101 ABC X N

Unmanageable hil- of
entrie



A query language — set operations
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Before No "not"in relational algebra

courses offered inFall 2017
thatare not

offerend in Spring 2018

Frz0z 2018 atn
Jameston-Fall 1 year2017

(Teache)



A query language — set operations

Madhavan Mukund Database Management Systems DBMS, Lecture 4, 25 Aug 2023 6 / 12

SetDifference X-Y X 1 Y
-

X Y All elementsin X thatare notiny

X Y⑳- -D- 2-- II- *
x

-

1x
-x,xxy



A query language — set operations
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SetDifference

Fall 2017 ( Sprin 2018

-

Select -
Uncon

Project Join Intersection

Cantescom Product
SetDifference
(No setcomplement)



A query language — assignment, renaming
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Intermediate Names - Assignment
-

(Teacher)
Fall2017 5 Usemera

-Fall 1Yea
=2017

Spry 2018 ...

Fall2017 - Spring 2018



A query language — assignment, renaming
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Renaming
Rename a relation

Instruction > I

(Instructor)
⑤E
who



A query language — assignment, renaming
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Identify all teacher teaching I courses

for each row 51 in Teaches

for each row it in Teaches

~1 teachs. 1d =v2 teached

H coursed ore coursed

If so, record who teaches, id



A query language — assignment, renaming
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Same column name in 11 & T2

T2. column name

T. columname I todistinguish
For my

nested loop Teaches I Teaches
Rl.inst
4 =R2n

/A
the to distingush?



A query language — assignment, renaming
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⑨(Teached) DT1. teachid Siz (Teaches)
=T2. teamid

A

T.couseld
Tr. cursed

Withoutit Teaches.Teached Teaches, teach:a



A query language — assignment, renaming
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More generally, can also rename columns

Sis (Teaches) Eacomsetdsptl

St1/la,c,s,7) (Teache) ↓

141



A query language — assignment, renaming
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Select Under Assignment
↳ InteractProject San Renaming

Cartesian Product SetDiff



A query language — assignment, renaming
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Very common version of Join
- Same Column Name matches acros tables

Accounts Personal I Account
Personal.I

= Accounts. IDgroy Epalay "NATURAL JOIN"
Personal A Accounts



Sets – ordering

Instructor Instructor, unsorted

Madhavan Mukund Database Management Systems DBMS, Lecture 4, 25 Aug 2023 8 / 12

--

-

-- -

--

-

SA,B,C EC,B,A3



Sets – duplicates

Instructor, unsorted
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EA,A,B,C3 X
-

-

--Idept-name (Instructor)
-

-

Comp_So ↓Electr --

--

↓
Frame -

Music
-

Phys
History
Biolog



Query equivalence — optimization, declarativeness
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Taxquery People from Chennaiwith
income>5ur

I
Dist-Chance(TN

isdat

hicom>50r 1 Unnecessarilylage

Much smaller tableInstead
TN.nau:It.name
- C-

TN.nam-15Nan(maCTN Data) xIncome (TDak)>Jer



Query equivalence — optimization, declarativeness
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-
Second form ismore efficient/
Declarative programm

- Say what you want
tocompute,

fact(r) E nothow to compute it
ans=1

for i=1 to n fact (0) =1
ans=ansAi fact (me) =nx fact(n-->)

n>0

I
retun (ans)



SQL

“Programming language” for relational algebra

Querying tables — select, project, join, . . .

Data definition — describing relational schema

Data manipulation — populating and modifying rows in tables
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Structured Query Language
IBM's ProjectR



SQL

“Programming language” for relational algebra

Querying tables — select, project, join, . . .

Data definition — describing relational schema

Data manipulation — populating and modifying rows in tables
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SQL
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