RA-Relational Algebra



Sorgu Dilleri (Query Languages)

» Veritabanindan bilgi almak i¢in kullanilan dil.
 Dillerin katagorileri
— Yordamsal (Procedural)

— Yordamsal olmayan (Non-procedural), veya
bildirimsel (declarative)

* Pur Diller ("Pure” languages):
— Relational algebra (lliskisel Cebir)
— Relational calculus(iliskisel hesap)
* Tuple relational calculus
* Domain relational calculus



RA:relational algebra

* has a similiar power with SQL.

* RA has NO formal syntax while SQL is industry
standard language.

* RA is task oriented query language(procedural) while
SQL is result-oriented (declar'a’nves).

- DBMS translate SQL to RA in order to execute it.

* RA query can be expressed as a guery tree that
contains nodes for tables and operators within the
query. guery tree shows execution order and is used
in execution&optimization.



lliskisel Cebir (Relational Algebra)

 Alti temel operator
— Secim (select): &
— lzdlisim (project): T1
— Kime Kesisim(), Kume Birlesim(union): v
— Kume Fark (set difference): —
— Kartezyen Carpim (Cartesian product): x
— Degistirme (rename): p
» Operatorler tek yada iki iligkiyi girdi olarak
alip cikti olarak yeni bir iligki uretir.




operators

+ Single-table operators: -+ 2-table operators

- Select - Union, intersection,

- product

- division™
- join*

- semijoin®
- antijoin*
- outerjoin™



Secim Islemi (Select Operation) — Ornek
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Secim Islemi (Select Operation)

* Notasyon: o ,(r)
*  p secim kriteri (selection predicate)
« Tanim:

op(r) ={t| t € rand p(t)}

p burada propositional calculustaki bir formdldiir ve

A (and), v (or), — (not)
terimlerini baglanmig sekilde icermektedir.

Her terim
<attribute> op <attribute> veya <constant>
ki op: =, #, >, >. <. < olmaktadir.



|zdlisiim yada Atma Islemi (Project
Operation) — Ornek
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|zdlisiim-Atma islemi (Project Operation)

A, A, oznitelik adlari ve r iligki adi.

* Cikti, listelenmemis olan kolonlarin
atilmasiyla ortaya cikan k kolonlu iligkidir.

» Tekrar eden satirlar sonugctan silinir. lligkiler
kume olarak tanimli oldugundan dolay!.



Birlesim Islemi (Union Operation) — Ornek
* 1, S lIligkiler:
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Birlesim Islemi (Union Operation)

* Notasyon: ru s

 Tanim:
r us={t|terorte s}

* rv s nun gecerli olmasi icin.
1. r, s ayni sayida Oznitelige sahip olmalidir

(arity)
2. Oznitelik alanlari uyumlu (compatible)
olmalidir (ornek: r’nin 2. kolonu snin 2. kolonu

ile ayni tip degerlere sahip olmast)



Kime Kesisim Islemi
(Set-Intersection Operation)

Notasyon: rn's
Tanim:
rns={t|terandte s}

Varsayim:
—r ve s aynl arity’e sahip
—r ve s oznitellikleri uyumlu

Not: rms=r—(r—S)



Kiime Kesisimi Islemi— Ornek
* 1, S IliSKISI:
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Fark Islemi (Set Difference Operation) — Ornek
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Fark Islemi (Set Difference Operation)

 Notasyonr—s
* tanim:
r—s ={t|terandt ¢ s}
Fark Islemi uyumlu (compatible) iliskiler
icersinde yapllir.
— rve s aynl arity ye sahip olmali
— r ve s nin oznitelik alanlari uyumlu olmali.



Kartezyen Carpim Islemi (Cartesian-
Product Operation) — Ornek
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Kartezyen Carpim Islemi (Cartesian-Product
Operation)

Notasyon rx s
Tanim:
rxs={tqg|terandq € s}

r(R) ve s(S) nin oznitellikleri ayrik (disjoint)
oldugu kabul edilir. (R~ S = ©).

Eger r(R) ve s(S) nin oznitellikleri ayrik degil
iIse 0 zaman degistirme kullaniimalidir.



Additional Operations

* join, division, renaming:
* Not essential, but very useful.

» Since each operation returns a relation,
operations can be composed! (Algebra is
“closed”.)
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JOIN

» |ki iliskinin kartezyen carpiminin bir alt kimesi
(P kosulunu saglayan satirlar) secilir.

+ join (T1,T2 P) = select(product(T1,T2),P)
» Cesitli turleri vardir:

— Theta-join (yukarda tanimlandigi gibi, kosul
uzerinden birlestirme)

— natural join(dogal birlestirme),
— outer join (dis birlestirme)
— anti join
— semi join
19



Joined Relations

« Join operations take two relations and return as a
result another relation.

* A join operation is a Cartesian product which
requires that tuples in the two relations match
(under some condition). It also specifies the
attributes that are present in the result of the join.

* The join operations are typically used as subquery
expressions in the from clause.
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* Theta-Join or Condition —join(c:cond)
—Join(R,S,c) = Select (product(R,S), c)
— Result schema same as that of cross-product.
— (sid) sname rating age (sid) bid day
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Student record db state

STUDENT SId SName GradYear MajorId
1 joe 2004 10
2 amy 2004 20
3 max 2005 10
4 suc 2005 20
5 bob 2003 30
6 kim 2001 20
7 art 2004 30
8 pat 2001 20
b lee 2004 10
DEPT DId DName COURSE ClId Title Deptld
10 COMpsi 12 db systems 10
20 math 22 compilers 10
30 drama 32 calculus 20
42 algebra 20
52 acting 30
62 elocution 30
SECTION Sectld Courseld Prof YearOffered
13 12 turing 2004
23 12 turing 2005
33 32 newton 2000
43 32 cinstein 2001
53 62 brando 2001
ENROLL EId StudentId Sectionld Grade
14 1 13 A
24 1 43 C
34 2 43 B+
44 4 33 B
54 4 53 A
64 6 53 A
Figure 1-1
Some records for a university database
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STUDENT (SId, SName, GradYear, MajorId)

SeleCT DEPT (DId, DName)
COURSE (CId, Title, DeptId)

SECTION (SectId, CourselId, Prof, YearOffered)
ENROLL (ETId, StudentId, SectionId, Grade)

» list students who graduated in 2004:

- QLI select(STUDENT,GradYear=2004)

+ list students who graduated in 2004 with a major of 10 or

20:
- Q2: select (STUDENT,GradYear=2004 and (MajorId=10 or
MajorId=20))

Q3: select (select(STUDENT ,GradYear=2004), MajorId=10 or
MajorId=20)

Q4: select (Q1, MajorId=10 or MajorId=20)
query tree for Q3:

Select: Majorld = 10 or Majorld = 20

Y

Select: GradYear = 2004

Y
STUDENT
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project

STUDENT (SId, SName, GradYear, MajorId)

DEPT (DId, DName)

COURSE (CId, Title, DeptId)

SECTION (SectId, Courseld, Prof, YearOffered)
ENROLL (ETId, StudentId, SectionId, Grade)

List the name and graduation year of all students:
- Qb5: project ( STUDENT, {SName,GradYear})

List the name of all students having major 10
- Q6: project ( select(STUDENT, MajorId=10), {SName})

What about the following query?
- Q7: select ( project (STUDENT, {SName}), MajorId=10)

Query tree for Q6:

Project: {SName}

Y

Select: Majorld = 10

Y
STUDENT
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