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m All information is stored as tables

(relations)

Madhavan Mukund

| ID ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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m All information is stored as tables

(relations)

m Mechanism for working with tables

m Describing table structure (schema)
m Additions, deletions, modifications
m Extracting useful information
(querying)
m Initially, focus on abstract query

language
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Relational algebra — select and project

m List instructors from Physics Full row

I ID ‘ name | dept_name ‘ salary |
department with salary above 90,000 10101 Srinivasan | Comp. Sci. | 65000
Seleck we Yk mat 12121 | Wu Finance 90000
— .

15151 | Mozart Music 40000

Srme  Lrndahan 22222 | Einstein | Physics 95000
(\') 32343 | El Said History 60000

U 33456 | Gold Physics 87000 D
G —— s d 45565 | Katz Comp. Sci. | 75000
' ‘ ) 58583 | Califieri History 62000
M“'lm 76543 | Singh Finance 80000
76766 | Crick Biology 72000
v (. 83821 | Brandt Comp. Sci. | 92000
To\zﬂm :‘th,m' ond l“s."“d'ﬂ 98345 | Kim Elec. Eng. | 80000
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Relational algebra — select and project

m List instructors from Physics
department with salary above 90,000

W ke’
r&tf‘tw:“l’l\«‘ma' ( ’ )
A

salawy > 40000

1D ‘ name

dept_name ‘ salary

10101 | Srinivasan
12121 | Wu

15151 Mozart
22222 | Einstein
32343 | El Said
33456 | Gold
45565 | Katz
58583 | Califieri
76543 | Singh
76766 | Crick
83821 | Brandt
98345 | Kim

Comp. Sci. | 65000
Finance 90000
Music 40000
Physics 95000
History 60000
Physics 87000
Comp. Sci. | 75000
History 62000
Finance 80000
Biology 72000
Comp. Sci. | 92000
Elec. Eng. 80000
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Relational algebra — select and project
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Relational algebra — select and project

m List instructors from Physics

1D ’ name

dept_name ‘ salary

department with salary above 90,000
m List names of instructors

m List names of instructors from Physics
department with salary above 90,000

\
v N ) \né"a
WM( M"M:ML z hn‘,a ( J

)
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Relational algebra — select and project

m List instructors from Physics
department with salary above 90,000

m List names of instructors

m List names of instructors from Physics
department with salary above 90,000
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Relational algebra — select and project
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m List names of instructors 12121 | Wu Finance 90000 7
15151 | Mozart Music 40000
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Relational algebra — join

m List details of courses offered by instructors

|

name dept_name salary
= | - | \'\1

10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

Teacker . IO

/ \
ID cou d Wc_id ‘ semester | year |

1
10101
12121
15151
22222
32343
45565
45565
76766
76766
83821
83821
83821
98345

CS-347
FIN-201
MU-199
PHY-101
HIS-351
CS-101
CS-319
BIO-101
BIO-301
CS-190
CS-190
CS-319
EE-181

1

N DD e e e e e e g e

Fall
Spring
Fall
Spring
Spring
Fall
Spring
Spring
Spring
Summer
Summer
Spring
Spring
Spring
Spring

2017
2018
2017
2018
2018
2017
2018
2018
2018
2017
2018
2017
2017
2018
2017
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Relational algebra — join

m Instructor x Teaches

Instructor.ID | name dept_name | salary |teaches.ID | course_id | sec_id | semester | year
10101 _ [ Srinivasan| Comp. Sci. | 65000 10101 CS-101 1 Fall 2017
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-315 1 Spring | 2018

| TOTOT [ Srinivasan| Comp. Sci. | 65000 | 10101 | CS-347 1 [Far 2017

10101 Srinivasan| Comp. Sci. | 65000 1NR1 FIN-201 1 Spring | 2018
10101 Srinivasan| Comp. Sci. | 65000 1561 MU-199 1 Spring | 2018
10101 Srinivasan| Comp. Sci. | 65000 22:m PHY-101 1 | Fall 2017
12121 Wu Finance 90000 l(fﬁ CS-101 | Fall 2017
12121 Wu Finance 90000 1O¥O1 CS-315 1 Spring | 2018
12121 Wu Finance 90000 1%1 CS-347 1 Fall 2017
12121 5 [Wu Finance 90000 12121 FIN-201 1 Spring | 2018
12121 Wu Finance 90000 15151 MU-199 1 Spring | 2018
12121 Wu Finance 90000 22222 | PHY-101 1 Fall 2017
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Relational algebra — join

B O |npstructor.ID = teaches.ID(lnStructor X Teaches)

(a;slructonID name dept_name | salary (teaches.ID| course_id | sec_id | semester | year
h Srinivasan| Comp. Sci. | 65000 10 CS-101 1 Fall 2017
10101 Srinivasan| Comp. Sci. | 65000 [ 10101 | CS-315 1 |Spring | 2018
10101 Srinivasan | Comp. Sci. | 65000 10101 CS-347 1 Fall 2017
12121 Wu Finance 90000 12121 FIN-201 1 Spring | 2018
15151 Mozart Music 40000 15151 MU-199 1 Spring | 2018
22299 Einstein | Physics 95000 22222 PHY-101 1 Fall 2017
32343 ElSaid | History 60000 32343 | HIS-351 1 [Spring |2018
45565 Katz Comp. Sci. | 75000 45565 CS-101 1 Spring | 2018
45565 Katz Comp. Sci. | 75000 45565 CS-319 1 Spring [ 2018
76766 Crick Biology 72000 76766 BIO-101 1 Summer| 2017
76766 Crick Biology 72000 76766 BIO-301 1 Summer| 2018
83821 Brandt Comp. Sci. | 92000 83821 CS-190 1 Spring | 2017
83821 Brandt Comp. Sci. | 92000 83821 CS-190 2 | Spring | 2017
83821 Brandt Comp. Sci. | 92000 83821 CS-319 2 | Spring | 2018
98345 Kim Elec. Eng. | 80000 98345 EE-181 1 Spring | 2017
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Relational algebra — join

~ boutie . . .
m Instructor DX nstructor.ID — teaches ID 1€aches — cartesian project with select

76766 Crick Biology 72000 76766 | BIO-101
76766 Crick Biology 72000 76766 | BIO-301
83821 Brandt Comp. Sci. | 92000 83821 CS-190
83821 Brandt Comp. Sci. | 92000 83821 | CS-190
83821 Brandt Comp. Sci. | 92000 83821 CS-319
98345 Kim Elec. Eng. | 80000 98345 | EE-181

Summer| 2017
Summer| 2018
Spring | 2017
Spring | 2017
Spring | 2018
Spring [ 2017

Instructor.ID | name dept_name | salary |teaches.ID | course_id | sec_id | semester | year
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-101 1 Fall 2017
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-315 1 |Spring |2018
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-347 1 |Fall 2017
12121 Wu Finance 90000 12121 FIN-201 1 Spring [ 2018
15151 Mozart Music 40000 15151 MU-199 1 Spring | 2018
22222 Einstein | Physics 95000 22222 PHY-101 1 Fall 2017
32343 ElSaid | History 60000 32343 | HIS-351 1 [Spring |2018
45565 Katz Comp. Sci. | 75000 45565 CS-101 1 Spring | 2018
45565 Katz Comp. Sci. | 75000 45565 CS-319 1 Spring | 2018

1
1
1
2
2
1
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Relational algebra — join

m Find all taxpayers from Chennai with annual income over Rs 1 cr
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Relational algebra — join

m Find all taxpayers from Chennai with annual income over Rs 1 cr
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Relational algebra — set operations

Lo | \PLzozy

|
10101 | CS-101
[ z,l 10101 | CS315
l/l— 10101 | CS-347
Y1 (U r?— {(\‘1) (> ) 221 | Fine20n
15151 | MU-199
Q23

22222 | PHY-101
M 32343 | HIS-351

%\A‘)\IU&"G r ) 45565 | CS-101
45565 | CS-319

76766 | BIO-101

( YA '{043) 113 | 76766 | BIO301
/ l 83821 | CS-190

5 \ L(, 83821 | CS-190

( (\ U)S D 83821 | Cs319

98345 | EE-181

D ‘ course_id | sec_id ‘ semester ‘ year |

Fall 2017
Spring 2018
Fall 2017

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

JENE NG Y NG G GGG VG U HGG

Y
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Relational algebra — set operations

V oR U | 1D ‘ course_id | sec.id ‘ semester ‘ year |

10101 | CS-101 Fall 2017
Yt\ n r?, A b ’\ 10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017

12121 | FIN-201
15151 | MU-199
22222 | PHY-101

T T 32343 | HIS-351
0 Y 9 (r) 45565 | CS-101
1 1 45565 | CS-319
76766 | BIO-101
76766 | BIO-301

Yoo, ) = YU T () [i|g

v-91 A9, (') - Vét (‘:) N V6’1. (r?

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017
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98345 | EE-181
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Relational algebra — set operations

N‘k ? ‘1 | D ‘ course_id | sec_id ‘ semester ‘ year |
10101 | CS-101 Fall 2017
10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

q-' (f) T 15151 | MU-199
' (Y) 22222 | PHY-101

L 91 w 8, 32343 | HIS351
9 76766 | BIO-101

83821 | CS-190

12121 | FIN-201
45565 | Cs-101

L 45565 | CS-319

4 76766 | BIO-301

In r' rvws 83821 | CS-190
83821 | CS-319

hvk de wiv 98345 | EE-181
sak[j &4
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