Exercise 3

RElational algenpra




Example

Courses
Code |Name nrStudents
AB123 | Math 19
CD234 | Physics 24
-« SELECT s EF345 | Karaoke ok
FROM Courses
WHERE nrStudents > 20 GHA56 | PERL 7A0)
* nname(Gantudents>20(C0urses))
PhySICS

Karaoke




The most common guestion

What the hell is
relational algebral
good for?




The DBMS uses relational algebra

¢ A DBMS may have many different ways of:
implementing the relational algebra
operations.

¢ [he aim of query: optimization IS to; CheeSE
the most efficient one.

¢ 10 do this, It Uses fiormulae that estimate
the Costs for a NUMBPErR O options and
Selects the one with the IowWest Cost:.



Projection

¢ Which attributes

¢ Which coelumns

o SELECT A,C,E

9 A CE

A|lB|C D|E|F




Selection

o Which tuples AlBlcliDlEI|F

¢ Which rows

o WHERE E > 5

® OF - 5

o DONAF confuse
SELECH (projection)
fior selectioni!




SOL vs. Relational Algebra

SELECT X
FROM 1)
WIHERE C

GROUP' E
HAVING

ORDERISY




Combining tables

¢ Set (actually bag) operations

¢ Cartesian product




Set (actually bag) operations

A B A B
R=|1[2|g=[1]|2
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Joins
¢ 3 “basic” joins:
— Cartesian product

— Conditional join
s iheta join, Innerjoin, Equirjoin, Nonegui
joinyINaturalsjein

= Outerjoin




Cartesian product

R.AR.B|S.C|S.D

C D
5|6
/|8

A B

3|4
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Conditional join = Inner joIn

IfCis "R.A = S.B”

R.A

R.B

S.B

S.C

3

4

3

4

A B B|C
R=[1|2]| s=|3|4
314 4|5
R,S
WHERE C
0)f
RIJOIN'S ONIC
R > S

I C is equality: —

EqUIijoin

[F @IS inequality, —

NoReguitjoimn

Bewane o NULL!




Special case — Natural join

A B B C
R=|1|2| S=|4|5
3|4 6|7

RENATURAL JOIN'S
RS

R.Al B |S.C
3 4 5




Outer join

A B C D
R=(1{2|S= (4|5
3|4 6|7

R EULL/LEEET/RIGH
QUIER JOINIS ONIE

Allfrowsiin boeth/Ient/right
taple(s) willappear;, and the
restwillthefllediwithratliNg
(€ deES NOL Mmatchs

R FULL OUTER JOIN S

ON R.B = S.C
R.A |[RB |S.C |S.D
1 2 NULL | NULL
3 4 4 5
NULL | NULL |6 7




There Is more...

Grouping
Renaming
Sorting

AlSe note that the terminoeloec

confused.

InRer join guitjein: (eralad.com,)
Innerjoin onditionalijeins(Wikipedia)
netajoin = Jn.,hcurul JOINN((COURSENDOOKY)




