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A query language — select and project

I ID ‘ name | dept_name ‘ salary |

m List instructors from Physics

department with salary above 90,00 10101 | Srinivasan | Comp. Sci. | 65000
D 12121 | Wu Finance 90000
7 dept_name — Physics *L1StrUctor 15151 | Mozart__| Music 40000
M MDD V oR (| 22222 T Einstein__| Physics | 95000
salary > 90000 32343 | El Said History 60000
- 33456 | Gold Physics 87000
#5365 TKatz 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 List instructors from Physics
department with salary above 90,000

m List names of instructors

Tname (Instructor)
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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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A query language — select and project

m List instructors from Physics ’ 1D ’ name | dept_name ‘ salary |
department with salary above 90,000 10101 | Srinivasan | Comp. Sci. | 65000
m List names of instructors 12121 | Wu Finance 90000
15151 | Music 40000
m List names of instructors from Physics 22222 [ Einstein Physics 95000
department  wiha %’3 S>9vD2 | 32343 History 60000
P 33456 | Gold Physics 87000
Tnamelo . (Instructor 45565 | Katz Comp. Sci. | 75000

dept_ = Ph

( = | ”ameA yeies 58583 | Califieri | History 62000
larv > 90000 76543 | Singh Finance 80000
AL saany 76766 | Crick Biology 72000
‘ Em ~. 83821 | Brandt Comp. Sci. | 92000
| v OT C )) Mt Wik 98345 | Kim Elec. Eng. | 80000

Madhavan Mukund Database Management Systems DBMS, Lecture 4, 25 Aug 2023 2/12



A query language — join

m List details of courses offered by instructors

[ Teaeo

’ ID ‘ name dept  name salary | ID ‘ course_id | sec_id ‘ semester | year |
— - 10101 | CS-101 1 Fall 2017
10101 Srinivasan, | Comp. Sci. | 65000 fOI01_| CS315 1 Spring | 2018
12121 | Wu Finance 90000 10101 | CS:347 1| Fall 2017
?I?I_T ’ Musi 40000 TL1 [ FIN-201 1 | Spring | 2018
— HSLC 15151 | MU-199 | 1 | Spring | 2018
22222 | Einstein Physics 95000 22222 | PHY-101 1 Fall 2017
32343 | El Said History 60000 féggz 2;51'3?1 : gpf%ng ;8}2
5 - pring
33456 | Gold Physics ' 87000 45565 | CS-319 1| Spring | 2018
45565 | Katz Comp. Sci. | 75000 76766 | BIO-101 1 Summer | 2017
58583 | Califieri History 62000 ;gzg lélsol';gl } S“H}mef ;gig
’ . - pring
76543 | Singh Finance 80000 23821 | Cs-190 ) Spring | 2017
76766 | Crick Biology 72000 83821 | CS-319 2 Spring | 2018
83821 | Brandt Comp. Sci. | 92000 98345 | EE-181 I | Spring | 2017
98345 | Kim Elec. Eng. 80000
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A query language — 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 017"
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-315 1 Spring | 2018 —
10101 Srinivasan| Comp. Sci. | 65000 10101 (CS-347 1 |Fall 2017 —
10101 Srinivasan| Comp. Sci. | 65000 12121 FIN-201 1 Spring | 2018 | —~
10101 Srinivasan| Comp. Sci. | 65000 15151 MU-199 1 [Spring [2018] ~
101 Srinivasan| Comp. Sci. | 65000 {{ 222229 [PHY-101] I [Fail _ [2017]
~——— 12121 Wu Finance 90000 10101 CS-101 | |Fall 2017 —
| 12121 Wu Finance 90000 10101 CS-315 1 |Spring |2018
12121 [wu Finance | 90000 | 10101 [CS-347 1 [Fan 2017] _
12121 Wu Finance 90000 12121 FIN-201 1 Spring {2018
I 12121 Wu Finance 90000 15151 MU-199 1 _|Spring ] 2018
12121 Wu Finance 90000 22222 | PHY-101 1 |Fall 2017
<




A query language — join

B 0 |nstructorlD = course_id (INStructor x Teaches)

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 | BE-181

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

P

Instructor.ID J name dept_name | salary({ teaches.ID )} course_id | sec_id | semester | year
Srinivasan| Comp. Sci. | 65000 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 (1212?\ FIN-201 1 Spring | 2018
15151 Mozart Music 40000 S 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

1

1

1

2

2

1

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



A query language — join

m [nstructor X |nstructorlD = courseid 1eaches — 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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A query language — join
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A query language — set operations
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A query language — set operations




A query language — set operations
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A query language — set operations
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A query language — set operations
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A query language — assignment, renaming

|Wermedake Nowe, — A—ssijumk
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A query language — assignment, renaming
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A query language — assignment, renaming

ldewhfy oMk teatkes teading 2 Cowrtes

for cath vow 1 i Teathes
P wde ow T2 1n Teabes
YA teads d = L. teacke 4
rl owmee d F Y2 Cause . d
It % ) reavek v, teedes ik

DBMS, Lecture 4, 25 Aug 2023



A query language — assignment, renaming




A query language — assignment, renaming
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A query language — assignment, renaming
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A query language — assignment, renaming
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A query language — assignment, renaming
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| ID ‘ name | dept_name ‘ salary l | 1D ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000 22222 | Einstein | Physics 95000
12121 | Wu Finance 90000 12121 | Wu Finance 90000
15151 | Mozart Music 40000 32343 | El Said History 60000
22222 | Einstein Physics 95000 45565 | Katz Comp. Sci. | 75000
32343 | El Said History 60000 98345 | Kim Elec. Eng. 80000
33456 | Gold Physics 87000 76766 | Crick Biology 72000
45565 | Katz Comp. Sci. | 75000 10101 | Srinivasan | Comp. Sci. | 65000
58583 | Califieri History 62000 58583 | Califieri History 62000
76543 | Singh Finance 80000 83821 | Brandt Comp. Sci. | 92000
76766 | Crick Biology 72000 15151 | Mozart Music 40000
83821 | Brandt Comp. Sci. | 92000 33456 | Gold Physics 87000
98345 | Kim Elec. Eng. 80000 76543 | Singh Finance 80000
Instructor unsorted

Madhavan Mukund
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Sets — duplicates

{A‘A'( B,cl X

.
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| 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 Somp—S6i 75000
58583 | Califieri Hstor 62000
76543 | Singh Einanse 80000
76766 | Crick Biology 72000
83821 | Brandt Comp-Sei. | 92000
98345 | Kim Elec. Eng 80000
Instructor, unsorted
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Query equivalence — optimization, declarativeness
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Query equivalence — optimization, declarativeness




SQL

m “Programming language” for relational algebra

Struckured Query Law

|BM’e Roedk R
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SQL

m “Programming language” for relational algebra

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

m “Programming language” for relational algebra
m Querying tables — select, project, join, ...

m Data definition — describing relational schema
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SQL

m “Programming language” for relational algebra
m Querying tables — select, project, join, ...
m Data definition — describing relational schema

m Data manipulation — populating and modifying rows in tables
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