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e relational model

A Relational Model of Data for
Large Shared Data Banks

E. F. Copp
IBM Research Laboratory, San Jose, California

Future users of large data banks must be protected from
having to know how the data is organized in the machine (the
internal representation). A prompting service which supplies
such information is not a satisfactory solution. Activities of users
at terminals and most application programs should remain
unaffected when the internal representation of data is changed
and even when some aspects of the external representation
are changed. Changes in data representation will often be
needed as a result of changes in query, update, and report
traffic and natural growth in the types of stored information.
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The relational model

m All information is in tables (relations)

D name dept_name salary course_id | title deptname | credits
10101 | Srinivasan | Comp. Sci. | 65000 BIO-101 | Intro. to Biology Biology 4
12121 | Wu Finance 90000 BIO-301 | Genetics Biology 4
15151 | Mozart Music 40000 BIO-399 | Computational Biology Biology 3
22222 | Einstein Physics 95000 CS-101 Intro. to Computer Science | Comp. Sci. 4
32343 | El Said History 60000 CS-190 | Game Design Comp. Sci. 4
33456 | Gold Physics 87000 CS-315 Robotics Comp. Sci. 3
45565 | Katz Comp. Sci. | 75000 CS-319 Image Processing Comp. Sci. 3
58583 | Califieri History 62000 CS-347 Database System Concepts | Comp. Sci. 3
76543 | Singh Finance 80000 EE-181 Intro. to Digital Systems Elec. Eng. 3
76766 | Crick Biology 72000 FIN-201 | Investment Banking Finance 3
83821 | Brandt Comp. Sci. | 92000 HIS-351 | World History History 3
98345 | Kim Elec. Eng. | 80000 MU-199 | Music Video Production Music 3

PHY-101 | Physical Principles Physics 4
Instructor Course
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The relational model

m All information is in tables (relations)

m How do we represent interrelationships — teaching allocation, prerequisites,
timetable conflicts . ..

D / courseid | secid | semester year i name depcyiaiicll elan) courseid | title dept.name | credits

10101 | CS-101 1 Fall 2017 ‘lﬁz)}g: 3\::“““"’“ gi‘;':[‘:c'esc" ggggg BIO-101 | Intro. to Biology Biology 4
3 BIO-301 | Genetics Biology 4

10101 | CS-315 1 Spring | 2018 15151 | Mozart | Music 40000 BIO-399 | Computational Biology | Biology 3

10101 | CS-347 1 Fall 2017 22222 | Einstein Physics 95000 CS-101 | Intro. to Computer Science | Comp. Sci. 4

12121 | FIN-201 1 Spring 2018 32343 | El Said History 60000 CS-190 | Game Design Comp. Sci. 4
5 33456 | Gold Physics 87000 CS-315 Robotics Comp. Sci. 3

1bIsl | MU-199 1| Spring | 2018 45565 | Katr Com. S | 75000 €319 | Image Processing _ Comp.Sci. | 3

22222 | PHY-101 | 1 | Fall 2017 58383 | Caliteri | Hiotory | 62000 €S347 | Database System Coneepts | Comp. Sci. | 3

32343 | HIS-351 1| Spring | 2018 76543 | Singh Finance | 80000 RS, | huo. to Dighal Systems | Blec. Eng. | 3

45565 | Cs-101 I | Spring | 2018 76766 | Crick | Biology | 72000 HISIS! | World Hisory Wy |3

45565 | CS-319 1 Spring 2018 83821 | Brandt Comp. Sci. | 92000 MU-199 | Music Video Production | Music 3

76766 | BIO-101 1 Summer | 2017 98345 | Kim Elec. Eng. | 80000 PHY-101 | Physical Principles Physics 4

76766 | BIO-301 1 Summer | 2018 I C

83821 | CS-190 1| spring | 2017 nstructor ourse

83821 | CS-190 2 Spring 2017

83821 | CS-319 2 Spring 2018

98345 | EE-181 1 Spring 2017

Teaches
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The relational model

m All information is in tables (relations)

m How do we represent interrelationships — teaching allocation, prerequisites,
timetable conflicts . ..

‘ course_id | prereq_id | course_id | title ‘ deptname | credits
BIO-301 BIO-101 BIO-101 | Intro. to Biology Biology 4
BIO-399 BIO-101 BIO-301 | Genetics Biology 4

BIO-399 | Computational Biology Biology 3

Cs-190 Cs-101 CS-101 Intro. to Computer Science | Comp. Sci. 4
CS-315 Cs-101 CS-190 Game Design Comp. Sci. 4
CSs:319 | CS-101 CS-315 | Robotics Comp. Sci. | 3
CS-347 CS-101 CS-319 Image Processing Comp. Sci. 3
EE-181 PHY-101 CS-347 Database System Concepts | Comp. Sci. 3
EE-181 Intro. to Digital Systems Elec. Eng. 3

P rerequ Isites FIN-201 Investment Banking Finance 3
HIS-351 World History History 3

MU-199 | Music Video Production Music 3

PHY-101 | Physical Principles Physics 4

Course
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Relations

m Tables have fixed structure

relation schema

S X %X S x %y

| ID | name | dept_name ‘ salary | Instructor
10101 | Srinivasan | Comp. Sci. | 65000 ID | name | dept_-name | salary
12121 | Wu Finance 90000
15151 Mozart Music 40000 Text Text Text Number
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000 9(’\'%414«, -\-ngl_z_
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000 t m\ m
83821 | Brandt Comp. Sci. | 92000 ns @ — 5'?(411/ (&
98345 | Kim Elec. Eng. 80000

Instructor \"MPI/\A' 4""—"‘7

Madhavan Mukund RDBMS and SQL L, Lecture 2, 21 Aug 2025 5/18



Relations

m Tables have fixed structure — relation schema W

pl

| ID | name | dept_name ‘ salary | / Instrucﬂ)r
10101 | Srinivasan | Comp. Sci. | 65000 ID name | dept_-name | salary
12121 Wu Finance 90000
15151 | Mozart Music 40000 Text Text i Text Number
22222 | Einstein | Physics 95000 Format? Fixed set? | Range?
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000 M
76543 | Singh Finance 80000
76766 | Crick Biology 72000 g . t. a]j
83821 | Brandt Comp. Sci. | 92000 h‘f Man '
98345 | Kim Elec. Eng. | 80000
Instructor
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m All information is stored as tables

(relations)

Madhavan Mukund

| 1D ‘ 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
Instructor

RDBMS and SQL
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The relational model

m All information is stored as tables
(relations)

m Mechanism for working with tables

Madhavan Mukund

| 1D ‘ 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
Instructor

RDBMS and SQL
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m All information is stored as tables | D ‘ iailluc deptiame ‘ saary |
(relations) 10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
m Mechanism for working with tables 15151 | Mozart Music 40000
m Describing table structure (schema) 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
Instructor

Madhavan Mukund
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m All information is stored as tables | D ‘ iailluc deptiame ‘ saary |
(relations) 10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
m Mechanism for working with tables 15151 | Mozart Music 40000
m Describing table structure (schema) 22222 | Einstein Physics 95000
. . e 32343 | El Said History 60000
m Additions, deletions, modifications 33456 | Gold Physes 27000
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
Instructor

Madhavan Mukund
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RDBMS and SQL

m All information is stored as tables | i ‘ il deprname ‘ Galiild
(relations) 10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
m Mechanism for working with tables 15151 | Mozart Music 40000
m Describing table structure (schema) 22222 | Einstein Physics 95000
. . e 32343 | El Said History 60000
m Additions, deletions, modifications 33456 | Gold Physes 27000
m Extracting useful information 45565 | Katz Comp. Sci. | 75000
(querying) 58583 | Califieri | History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

Instructor
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m All information is stored as tables | D ‘ iailluc deptiame ‘ saary |
(relations) 10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
m Mechanism for working with tables 15151 | Mozart Music 40000
m Describing table structure (schema) 22222 | Einstein Physics 95000
. . L 32343 | El Said History 60000
m Additions, deletions, modifications 33456 | Gold Physes 27000
m Extracting useful information 45565 | Katz Comp. Sci. | 75000
(querying) 58583 | Califieri | History 62000
m Initially, focus on abstract query 76543 Slﬁgh F%nance 80000
language 76766 | Crick Biology 72000
& 83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

Instructor

Madhavan Mukund

RDBMS and SQL
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Relational algebra — select and project

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

filler sk YoWS

’ 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

Instructor

Madhavan Mukund

RDBMS and SQL
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Relational algebra — select and project

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

m List instructors from Physics
department

gM b viws Whee
—_hfl.:vww. P) “qulms“
011, }m<lr\$‘)'ﬂ~l.kw)

* Pl:st e

’ 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

Instructor

Madhavan Mukund
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Relational algebra — select and project

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

m List instructors from Physics
department

Q—MXM C/l}«blz mwz)

TW B ‘W“’"d" Oms"mdk)

’ 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

Instructor

Madhavan Mukund
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Relational algebra — select and project

Madhavan Mukund

RDBMS and SQL

RDBMS-SQL, Lecture 2, 21 Aug 2025 7/

m List names of instructors from Physics ’ 1D ’ name | dept_name ‘ salary |
department with salary above 90,000 10101 | Srinivasan | Comp. Sci. | 65000
m List instructors from Physics 12121 | Wu Fina.nce 90000
department 15151 | Mozart Music 40000
22222 | Einstein Physics 95000
, 7 32343 | El Said History 60000
wlMJ' o hﬁ'e W % G-é (,T) “| 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

Instructor

18



Relational algebra

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

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

o )y \_:(Jusk>> 8
N

’ 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—Gotd —PHysics ST000
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
Instructor

Madhavan Mukund
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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 from Physics 12121 | Wu Fina.nce 90000
department with salary above 90,000 15151 :::) Music 40000
22222 [ Einstein Physics 95000
T C 7) 32343 f History 60000
%M ( va:’ IVL$k 456 -Coald Phiysics 37000
45565 || Katz Comp. Sci. | 75000
M Wirmee 58583 || Califieri History 62000
76543 |\Singh Finance 80000
76766 | \Crick Biology 72000
T‘: (T. W GnSQ) 83821 | |Brandt Comp. Sci. | 92000
name 5‘1""1 98345 | Kim Elec. Eng. 80000

1 Instrlctor
QO\WQ
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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 from Physics
department with salary above 90,000

M‘wu. endihime
or V
Veens, and A

Wl 1

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

Instructor

Madhavan Mukund RDBMS and SQL
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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 10101 | Srinivasan | Comp. Sci. | 65000
m List names of instructors from Physics 12121 | Wu Fina.nce 90000
department with salary above 90,000 15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
TU T (}lM\’K*ﬁ\f’) 33456 | Gold Physics 87000
ch%yu 45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
Salw, > 4o 76766 | Crick Biology | 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
Instructor

Madhavan Mukund

RDBMS and SQL

RDBMS-SQL, Lecture 2, 21 Aug 2025 7/

18



Relational algebra — select and project

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

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

%, [ % ()
So, (Y6, (7))

Q AO; ’:92'/\ 9‘

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

Instructor

Madhavan Mukund RDBMS and SQL
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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 from Physics
department with salary above 90,000

w_ (e (7))
v (5o (1)) 7

Tonaame ()

’ 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 \@ Elec. Eng. 80000

Instructor

Madhavan Mukund

RDBMS and SQL
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Relational algebra — join

m List instructors who offer courses (A‘W\LM M’L&s

E Iy ’ name)d@haam—‘—fa@qu.‘\ EE) ‘ course_id | sec_id ‘ semester | year
<10101,‘ rinivasan | Comp. Sci. | 65000 10101 | CS-101 Fall 2017

1
Wu Fiiiaifice 90000 10101 | CS-315 1 | Spring | 2018
15151 | Mozart Music 40000 10101 | CS-347 I | Fall 2017
22222 | Einstein | Physics 95000 igg} 15:512391 } 2'”?“14 ;8}2
32343 | ElSaid | History 60000 oo | pemam | T | Tw - | o
S50 gotld léhymss_ ggggg 32343 | HIS-351 1| Spring | 2018
ALz OmDPCL: f) 45565 | CS-101 1 Spring | 2018
585837%%\62000 — 7 | 45565 | Cs319 1| Spring | 2018
Singh Finance 80000 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
98345 | Kim Elec. Eng. 80000 83821 | CS-190 2 Spring 2017
83821 | CS-319 2 | Spring | 2018
Instructor 98345 | EE-181 1 | Spring | 2017

Teaches
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Relational algebra — join

m Instructor x Teaches — Rlfen A P’WM

Instructor.ID | name dept_name | salary | teaches.ID | course_id | sec_id | semester | year
\/10101 Srinivasan| Comp. Sci. | 65000 0101 CS-101 1 Fall 2017
_‘/10101 Srinivasan| Comp. Sci. | 65000 | (A0101 CS-315 1 Spring | 2018
_‘[ 10101 Srinivasan| Comp. Sci. | 65000 0101 (CS-347 1 Fall 2017
R 10101 Srinivasan| Comp. Sci. | 65000 | %g12121 FIN-201 1 Spring | 2018
10101 Srinivasan| Comp. Sci. | 65000 15151 MU-199 1 Spring | 2018
10101 Stinivasan| Comp. Sci. | 65000 22222 | PHY-101 1 Fall 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 Fall 2017
12121 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

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 2, 21 Aug 2025 9/18
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Relational algebra — join

— pygek m b Lrgr

B O |npstructor.ID = teaches.ID(

Instructor x Teaches)

/‘h&(z.

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
22299 Einstein | Physics 95000 22222 PHY-101 1 Fall 2017
32343 El Said | History 60000 32343 | HIS-351 1 [Spring |2018
45565 Katz Comp. Sci. | 75000 45565 CS-101 1 Spring | 2018
45565 Katz Comp. Sci. | 7500 45565 CS-319 1 Spring | 2018
76766 Crick Biology 7200 76766 BIO-101 1 Summer| 2017
76766 Crick Biology 7200 76766 BIO-301 1 Summer| 2018
83821 Brandt Comp. Sci. [ 9200 83821 CS-190 1 Spring | 2017
83821 Brandt Comp. Sci. | 920 83821 CS-190 2 | Spring | 2017
83821 Brandt Comp. Sci. | 92000 83821 CS-319 2 | Spring | 2018

L 98345 Kim Elec. Eng. | 80000 98345 EE-181 1 Spring 2017

half

C‘”f%‘S

Madhavan Mukund

RDBMS and SQL
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Relational algebra — join

m [nstructor B< |nstructor.ID = teaches |D 1€achies — cartesian project with select

= v (TixT2)

Instructor.ID | name dept_name | salary | teaches.ID course:i'd sec_id Kemester year
0 bow'hb" 10101 Srinivasan| Comp. Sci. | 65000 10101 [ CS-101 1 |Fan 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 | Histary 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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Madhavan Mukund

RDBMS and SQL
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Relational algebra — join

m Find all taxpayers from Chennai with annual income over Rs 1 cr

Vit tA

[ Nowe | Digimek]

Vo

\'\bk e N

\

Ineove Vi

N'arw

Soluy,

\

Trum-T

Wer. Navee = leutmaTar . Novia
A

Dichnet = thesnn
A

sdbw\ = o

RDBMS and SQL
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A challenge

ID ‘ course_id ‘ sec_id ‘ semester | year

m List instructors who teach more than one course

10101 | CS-101 Fall 2017
iD“ l 10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017

12121 | FIN-201
15151 | MU-199
22222 | PHY-101
32343 )| HIS-351
45565 | CS-101
45565 | CS-319
L-76766 | BIO-101
76766 | BIO-301
83821 | CS-190
83821 | CS-190
83821 | CS-319
98345 | EE-181

] T 2?? Teaches

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

—_ RO N b e b e b e e e e e e

U AL
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‘ ID ‘ course_id ‘ sec_id ‘ semester | year I
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017
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‘ ID ‘ course_id ‘ sec_id ‘ semester | year I
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017

Teaches

12/18




