Relational Query Languages

» Languages for describing queries on a

Relational Algebra and SQL i T
Part 1: Relational Algebra + Structured Query Language (SQL)
— Predominant application-level query language
Chapter 6 — Declarative
» Relational Algebra
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What 1s an Algebra? Relational Algebra

A language bazed on operators and a domain of values

Operators map values taken from the domain into * Domain: set of relations

ather domain valnes » Basic operaiors: select, project, nnion, set
Hence, an expression involving operators and difference, Cartesian product
arguments produces a value in the domain = Derived operators: set intersection, division, join
When the domain is a set of all relations (and the » Procedural- Relational expression specifies query
operators are as described later), we get the relational by describing an algorithm (the sequence in which
algebra operators are applied) for determining the result of
We refer to the expression as a query and the valoe an expression
produced as the guery result
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The Role of Relational Algebra in a DBEMS Select Operator

* Produce table containing subset of rows of
Farnsr argument table satisfying condition
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\"1 Chuery Exaticon Plan } i Name Addrass Hobby X Name Addrezs  Hebby
; . ______ﬁ/ 1125 Johm 123 Main  stamps 1123 Jokn 123 Main stamps
. — Coda Genarator 1123 Johm 123 Mazin Coins 0E76 DBar 5 Pine 5t stamps
5356 Mary TLakeDr hiking
9376 DBart 5PineSt stamps
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Selection Condition Selection Condition - Examples

 Operators: <, =, =, >, =, #

» Simple selection condition:

— Zgitribute> operaior <constani=
— Zaitribute> operaior <aifribuie> .
<condition= AND <condition=
<condition= OR <condition=

NOT <condition=

O 14-3000 OF. Hobby= hiking' 'L €501

* O 3000 AND I <3c0o (PEISON)

O KOT{ Hobby= Tiking") (Person)

' O Hobby=tiking’ (P ETS0N)

Project Operator Project Operator
* Produces table containing subset of columns * Example:
of argument table Fersen TE v, kg P ETS0M)
T rerifipsg fizd PEITITOFE) dd  Nome dddress  Hobby Name  Address
o —— 1123 John 123 Main stamps John 125 Mam
Eraie 1123 John 123 Main coins Mary 7 Lake Dr
Person TR e, s | BTSN} 5556 Mary 7 Lake Dr hiking Bart 5 Pine St
I Name dddress  Hobhy Name Hobdy =0 st MEausil Hiamps
1123 John 123 Mam stamps John stamps
1123 John 123 Mam coms John  coms Fesult 15 a table (no duplicates); can have fewer tuples
5336 Mary 7 Lake Dr hiking Mary hiking than the original
9876 Bart 5 Pine 5t stamps Bart =tamps

Expressions Set Operators

I g ) =" r P P eraom . . .
14, Name (O Hosey='stamps’ OR Hosey="cois” (F )) « Relation 15 a set of tuples, so set operations

should apply: M, U, — (set difference)

14 Neme Addrars  Hobby H o Name |
1123 John 123 Main stamps 1115 Jobhn * Result of combining two relations with a set
- o 1 i s .
L1 Ol B Hemy sonie o S operator 15 a relation == all its elements
3356 Mary 7 Lake Dr hiking i
9876 Bart SPineSt stamps Result must be tuples having same structure
Person » Hence, scope of set operations limited to

union compatible relations
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Union Compatible Relations

« Two relations are union compatible if
— Both have zame number of columns
— MNames of attributes are the same in both
— Attributes with the zame name in both relations
have the zame domain
« Union compatible relations can be
combined using union, intersection, and sef

difference
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Cartesian Product

« If R and 5 are two relations. & x 5 15 the zet of all
concatenated tuples <x,y>, where x 13 a tuple 1n R
and y 13 a fuple in §

— R and 5 need not be union compatible
= R x.5 iz expensive to compute:

— Factor of two n the size of each row

— Quadratic m the number of rows

4 B C D A B C D
x1 x2| |yl ¥2 x1 x2 v1 v2
x3 xd| |v3 vd x1 x2 v3 vd
x5 x4 v1 y2
R 5 x3 x4 v3 v4
Rx S =
Example

Transcript (Siudld, CrsCode, Semester, Grade)
Teaching (Frofld CrsCode, Semesier)

T Sl CroCads 1 Tanscript)[Studld, CrsCodel]
% T proftd Crocode'. L eaching) [Profid, Crscodel]

Thas 1= a relation with 4 atinbutes:
windld, CrzCodel, Profld CrsCode?l

Example

Tables:
Perzon (SSN, Name, Address, Hobby)
Professor (Jd, Name, Office, Phone)
are not union compatible.

But
T rime (Person) and m [T (Professor)

are unicn compatible so

T gme (EEISON) — T pgpme (Frofessor)

makes zenze.
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Renaming

= Fesult of expression evaluation 15 a relation

» Attributes of relation must have distinct names.
This 13 not guaranteed with Cartesian product
— a.g_ suppose 1n previous example A and C have the

ZaIne NA e

» Renaming operator tidies thiz up. To assign the
names A4, 4,.... 4, to the attributes of the »
colomn relation produced by expression expr use

expr [4;, A .. A,

1&

Derived Operation: Join

A (general or theta) join of R and 5 iz the expression
R :'-T:__"E-ﬁ'!-ﬁﬂ?ﬂi'fﬂ?: )
where join-condition 13 a corjunciion of terms:
A; oper B,
in which 4;15 an attribute of R, 5;1s an attribute of 5;
and oper 1z one of = <, > =z = =

The meanng 1s:
ﬂ-.:'-:lirl-u:u:-niﬁ'ju:-n . ':R = Sj

where join-condition and join-condition  are the same,
except for possible renamings of attributes (next)
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