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Administrative issues

Grading

Assignments (both pen-and-paper and coding), 50%

Midsemester exam (week of Oct 3–6), 20%

Final exam, 30%

Textbooks

Abraham Silberschatz, Henry F. Korth and S. Sudarshan: Database System Concepts
(7th ed), McGraw-Hill (2021)

Hector Garcia-Molina, Je↵rey D. Ullman, Jennifer Widom: Database Systems: The
Complete Book (2nd ed), Pearson (2013)

Course material

Class notes and other supplementary material will be made available online (Moodle)
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The relational model
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What is a relation?

- Asubsetof some set

Primes E IN-NaturalwonderIN-so".ft17: Pumes - in relation

!



The relational model
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Cartesian Productof 2 sets

A =Ga,b,c3 Left& right

z=[x,y3 G,x) -> Ax2
(x,a) EAxZ

Axz =[(a,x),(a,y), (3,x), (b,y),
(c,x), (2,373



The relational model
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INXIN - Cartesian product - Also a set

-E(i,j) /i EN, jEIN3

X & INXN Pairs of the form (1,j2)
=[(0,0), (, ), (2,4), (3,9), ... 3

(15,225) EX? U (17,829)*X



The relational model
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IN - natural number, IR - real number

S =INXIR

(i,i)

EC0,0, (, 1), (2, 1.414-7), (3, 1.732-73



The relational model
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NXIXN[Cuy, h) /iEIN, jeN,kENS

Pythagorean triples

a32742 =52 1

I=E(3,4,5),55,12 or



The relational model
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Squarequatorprint- itr
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free no

police
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Name x Do

Nikhil28-03-2015atles

asite Ananya. 16-04 2011

Nikhil 18-01-2042

DoBTable ( Names X DoB



The relational model

Madhavan Mukund Database Management Systems DBMS, Lecture 2, 18 Aug 2023 3 / 8

Mathematically, a relation can be infinite

Infinite setof pairs, tuple,--

"Real world"table - always finite
↑

Underlying "universe"may be infinite

(x,y) is"not inthe table
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torpaulimponentiale
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Terminology

Relations Tables

pair
triple - Tuple Rows
quadruple
i Attributes Columns

n-tuple



The relational model
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When we create a databace

- Fixthe structure of each table
- relationscheme

I
- Populate each table - relation column name,

I I

always value types
finite



University database

Instructor

Department
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University database

Course Section
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The relational model
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What aboutother land of data?

Graph model for family
tree

e
peopleRelation (PeoplexPeople C 12 C

Stx Relationship

Attent



University database

Teaches

Prerequisites
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B10-101-
Table represents
graph

Xde
BI0.301 B10-399



Keys and integrity
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DBMS needs to execute "queries"acros all possible
databases

Along with scheme, provide some hints/clues

key - a column whose value uniquely identifies
row/tuple



Keys and integrity
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Name isnotkey

forarmors Has to be guaranteed
unique inall

La Istances. If the table



Keys and integrity
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key may be more than one come

Phone company

my gfri)rtge



Keys and integrity
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RollNo-keyWe

lawtrampos CrollNo, Namal-my
(RoUNo, BoB7 - key

Superkey"- Any combinationof cols thatacts
as a key"Candidate key" - Minimal combination



Keys and integrity
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"Primary key"- mostmeaningful candidate key

From Date Start

%rrfgeTo Date End

From Date and

To Date Start



Keys and integrity
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course codes inPrerequisitetable

must exist incourse table

Constraintmess tables



University database

Teaches

Prerequisites

Madhavan Mukund Database Management Systems DBMS, Lecture 2, 18 Aug 2023 8 / 8

should
-

exist
in

course
table


