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Representing information

m Personnel data

m Courses, instructors, grades, enrollment == Ruma%px uap-"l.,
m Airline schedules

m Family trees D
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e relational model

A Relational Model of Data for
Large Shared Data Banks

-

E. F. Copp vRING A'Wm
IBM Research Laboratory, San Jose, California

71430

Future users of large data banks must be protected from m

having to know how the data is organized in the machine (the

internal representation). A prompting service which supplies ‘Bn M
such information is not a satisfactory solution. Activities of users

at terminals and most application programs should remain P‘J“t
unaffected when the internal representation of data is changed l Q
and even when some aspects of the external representation s"

are changed. Changes in data representation will often be JL

needed as a result of changes in query, update, and report g

traffic and natural growth in the types of stored information. Q"
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The relational model

m All information is in tables (relations)

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
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Sillwrschatz, Kovth , Swdarcharn,

e dihen

course_id 1 title

dept_name ‘ credits I

BIO-101
BIO-301
BIO-399
CS-101
CS-190
CS-315
CS-319
CS-347
EE-181
FIN-201
HIS-351
MU-199
PHY-101

Intro. to Biology

Genetics

Computational Biology
Intro. to Computer Science
Game Design

Robotics

Image Processing
Database System Concepts
Intro. to Digital Systems
Investment Banking

World History

Music Video Production
Physical Principles

N

Biology
Biology
Biology
Comp. Sci.
Comp. Sci.
Comp. Sci.
Comp. Sci.
Comp. Sci.
Elec. Eng.
Finance
History
Music
Physics

AW WL WW W WA B WD
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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 port®T0 | secid | semester | year DR Rrame deptramel saliry course_id | iifle deptname | credits
1010 CS-101 1 Fall 2017 10101 | Srinivasan C“Omp. Sci. | 65000 BIO-101 | Intro. to Biology Biology n
: 12121 | Wu Finanice | 90000 BIO-301 | Genetics Biology 4
1 Spring 2018 15151 | Mozart Music 40000 BI0-399 | Computational Biology Biology 3
10101 | CS-347 Fall 2017 22222 | Einstein Physics CS-101 | Intro. to Computer Science | Comp. Sci. | 4
12121 FIN-201 1 m 018 32343 | El Said i 60000 CS-190 Game Design Comp. Sci. 4
% Physics 87000 CS-315 Robotics Comp. Sci. 3
15151 | MU-199 fwet="""Spring ﬁ' Katz Comp. Sci. | 75000 CS319 | Image Processing Comp. Sci. | 3
2222 e i e e Cost | Dasbesem cones | Com . |2
= S ) S 2018 76543 | Singh Finance 80000 FIN-201 | Investment Banking Finance 3
1 Spring 2018 76766 | Crick Biology 72000 HIS351 | World History History 3
M90S (NS0 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
83821 | CS-190 1| Spring | 2017 Instructor Course
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 | Spring | 2018
98345 | EE-181 1 Spring 2017
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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 . ..

coursedd. | prereg_id
| cousedds [ preregd |

course_id 1 title dept_name ‘ credits I

1030 10-101 Je——— | BIO-101 | Intro. to Biology Biology 4
M Uﬁlo-l()l _/,‘ BIO-301 | Genetics Biology 4
CS-190 CS-101 BIO-399 | Computational Biology Biology 3
CS-101 Intro. to Computer Science | Comp. Sci. 4
CS:315 | CS-101 CS190 | Game Design Comp. Sci. | 4
CS-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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Storing information

m How is information organized physically? Example: books in a library
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Indexing information

m Finding a book in the library
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Indexing information

PS3557

Grisham, Jom  AVTH

The firm / Jokn Grisham. 1lst. ed.
New York : Doubleday, cl961.
421p. ; 24 on.

P 1. Goverrment investigators--Fiction.
2. Oranized crime--Fiction.
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Indexing information

m Finding a book in the library ESE ot i dmm  mon

: Grisham, John
The firm / Jokn Grisham. 1lst. ed. The firm / John Crisham. lst. ed.

Newo Yoxk ' Doubleday, 101991 New York : Doubladay, c1961.
g21p 8 2t o 421p. ; 24 on.
1. Goverrment investigators--Fiction.
2. Organized orime--Fiction.

1.
2. Organized crime--Fiction.
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Indexing information

m Finding a book in the library

Madhavan Mukund

PS3557 PS3557 R
-RS355 Grisham, John -RS355 et
F57 1961 F57 1991

The firm / Jokn Grisham. 1lst. ed.
New York : Doubleday, cl961.
421p. ; 24 on.

1. Goverrment investigators--Fiction.
2. Oranized crime--Fiction.

PE3SS7  Organized crime--Fiction
_R5355
FS7 1901
Gricham, John
The firm / Jobn Grisham. lst. ed.
New York : Doubleday, cl1991.
421p. ; 24 on.

1.
2. Organized crime--Fiction.

Grisham, John

The firm / Jokn Grisham. 1lst. ed.
New York : Doubleday, cl1961.
421p. ; 24 on.

1.
2. Organized crime--Fiction.
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Indexing information

m Finding a book in the library

Grisham, John

The firm / Jokn Grisham. 1lst. ed.
New York : Doubleday, cl961.
421p. ; 24 on.

1. Goverrment investigators--Fiction.
2. Oranized crime--Fiction.

The firm / Jobn Grisham. lst. ed.
New York : Doubleday, cl1991.
421p. ; 24 on.

1.
2. Organized crime--Fiction.

The firm

sham, Jakm

The firm / Jokn Grisham. 1lst. ed.
New York : Doubleday, cl1961.
421p. ; 24 on.

1. Fi
2. Organized crime--Fiction.

isham, John

The firm / Jobn Grisham. lst. ed.
New York : Doubleday, c1981.
421p. : 24 on.

1. Goverrment investigators--Fiction.
2. Organized crime--Fiction.
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Querying information efficiently

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

m Choosing your seat on a flight
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Transactions and concurrency

m Choosing your seat on a flight

m Transactions — ACID properties
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