
CSE 462 
Database Concepts

Department of Computer Science and Engineering
SUNY, Buffalo

Niccolo’ Meneghetti



Some Information

• Niccolo’ Meneghetti

– Email:  niccolom <at> buffalo <dot> edu

– Office: 329 BELL HALL

– Office Hours:  Tue-Thu 14.00-15.00

– Recitations: 

• Monday 10:00-10:50am, 118 Baldy

• Friday 2:00-2:50am, 4 Clemens

– Website

• http://www-student.cse.buffalo.edu/~dlessa/cse462/



Last Week Topics

• Relational Model

– Relation schema

– Relation instance

– Tuples, Attributes, Keys, etc…

• Relational Algebra

– Selection, Projection, Renaming

– Cartesian product, Joins

– Union, Intersection, Difference

– Quotient



Outline

• Relational Algebra

– Operators

– Notations

– How to write queries using relational algebra



Relational Algebra Operators
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What is this?

CSE562'' course

efamiliyNamfirstName,

givenNamefirstName



CSE462'' course

efamiliyNamfirstName,

givenNamefirstName
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Beer Drinkers Database

Frequents

drinker bar

Bob Cozumel

Bob Hardware

Joe Pearl St

Jane Cozumel

Suzie Hardware

Suzie Pearl St

Serves

bar beer

Cozumel Budweiser

Cozumel Heineken

Hardware Budweiser

Hardware Miller

Pearl St Heineken

Likes

drinker beer

Bob Budweiser

Joe Heineken

Jane Labatt Blue

Jane Molsen

Suzie Miller

Query: List all drinkers who frequent only bars that serve some beer that they like



Beer Drinkers Database
Query: List all drinkers who frequent only bars that serve some beer that they like

Drinkers (D)

drinkers who 
frequent only bars 
that serve some beer 
that they like (Q)

drinkers who frequent 
at least one bar where 
they do not serve any 
of the beers they
like (X)

Q = D - X



Beer Drinkers Database

Serves x Likes

bar drinker beer

Cozumel Bob Budweiser

Cozumel Joe Heineken

Hardware Bob Budweiser

Hardware Suzie Miller

Pearl St Joe Heineken

Query: List all drinkers who frequent only bars that serve some beer that they like

Every bar that serves some 
beer that a drinker D likes

Serves Likes



Beer Drinkers Database

Result

drinker bar

Bob Cozumel

Joe Cozumel

Bob Hardware

Suzie Hardware

Joe Pearl St

Query: List all drinkers who frequent only bars that serve some beer that they like

Every bar that serves some 
beer that a drinker D likes

Serves Likes

bardrinker,



Beer Drinkers Database
Query: List all drinkers who frequent only bars that serve some beer that they like

Every drinker who frequents 
some bars that do not serve 
any of the beers he/she likes

Result

drinker bar

Jane Cozumel

Suzie Pearl St

Serves Likes

bardrinker,Frequents

_



Beer Drinkers Database
Query: List all drinkers who frequent only bars that serve some beer that they like

Serves Likes

bardrinker,Frequents

_

Result

drinker

Bob

Joe

Frequents

kerdrin

_

kerdrin



Films Database

Film

Title Director Actor

Wild Lynch Winger

Sky Berto Winger

Reds Beatty Beatty

Reds Beatty Winger

Tango Berto Beatty

Tango Berto Brando

Tango Berto Winger

Query: List all directors such that every actor is cast in one of his films



Films Database

Film

Title Director Actor

Wild Lynch Winger

Sky Berto Winger

Reds Beatty Beatty

Reds Beatty Winger

Tango Berto Beatty

Tango Berto Brando

Tango Berto Winger

Query: List all directors such that every actor is cast in (at least) one of his films -> Berto



Films Database

Film

Title Director Actor

Wild Lynch Winger

Sky Berto Winger

Reds Beatty Beatty

Reds Beatty Winger

Tango Berto Beatty

Tango Berto Brando

Tango Berto Winger

Query: List all directors such that every actor is cast in (at least) one of his films -> Berto

)()(, FilmFilm actoractordirector  



Quotient

RTSTSR   satisfying largest   theis 

 Rof attributes ofsubset a  are  of Attributes S



Films Database

Film

Title Director Actor

Wild Lynch Winger

Sky Berto Winger

Reds Beatty Beatty

Reds Beatty Winger

Tango Berto Beatty

Tango Berto Brando

Tango Berto Winger

Query: List all actors that play in every movie by Berto



Films Database

Film

Title Director Actor

Wild Lynch Winger

Sky Berto Winger

Reds Beatty Beatty

Reds Beatty Winger

Tango Berto Beatty

Tango Berto Brando

Tango Berto Winger

Query: List all actors that play in every movie by Berto -> Winger



Relational Model: A Quick Question

• A relation R has n attributes:

– A1, A2, … , An

• Given an instance I of R, can you find a set of 
attributes that forms a key for I ?



Relational Model: A Quick Question

• A relation R has n attributes:

– A1, A2, … , An

• Given an instance I of R, can you find a set of 
attributes that forms a key for I ?

• Hint: we are using the set semantics


