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Relational Query Languages

+ Query languages: Allow manipulation and retrieval of
dertia frowm a derbbse,

+ Relational model supports simple, powerful QLss
— Strong formal foundation besed on logic.
— Allows for much optimization.

+ Query Languages '= programming languages!
— QL= not expecfe] o be "Tunng complet=".
— QL= not intended b be us=d for complex caloulations.
— Ql= =upport eaxy, =flicient acoe=s o lage data s=t=
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Formal Relational Query Languages

Twir mathematical Query Languages form the
basis for “real” languages (e.g. SQL), and for
implementation:

Relational Algetira: Mone operationsl, very
useful for representing execution plans,

Relational Calcuius:  Lets users describe what
they want, rather than how to compute it,
(Non-procedunal, declansiive)

- Understonding Algabra & Calowdus is key o
smderstanding SQL. query srocsssing !
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. Preliminaries

+ A query is applied to relation instances, and the
result of a query s also a relation inshance,

— Schernas of mput relations for 2 queny are fooe=d (Dol
guery will run owver any legal instanc=)

— The schema for the resull of & given guery is al=n
foo=d. IIix defermined by e defintions of e guery
language corstrudis.

+ Positional vs. named-field notation;

— Positional notetion =aser for formal definitions,
named-fishd notation more readable.

— Bolh ue==d in SOL
= Though postional not=tion k£ mot snoouraged

i Relational Algebra: 5 Basic Operations

v Sefortion (O ) Selects a suleel of fows from relation
(horizontal).

v Projecliont () Retsins onky wanted codltemvrs from relation
(vertical).

v Croms-pyoducd [ x ) Allows us to combine two relations.

v Sef-cdiffevence [ — ) Tuplesin rl, but not in rZ

¢ Umion (W) Tuples inrl andfor in r2.

Since sach operation relums 2 r=lation, operelions can b=
covriposed” (Algehra i= "doz=d™.)
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H Projection

» Examples: HHEF{H:I i X o pating )
. H:,EETEI-IHE only attributes that are in the " projection
e
» Schema of result:
— exactly the fields in the projection list, with the
same names that they had in the input relation.
= Projection operator has to efiminate duplicatss
(How do they arisa? Why remove them?)
— Mote: real systemns typically don't do duplicate
elimination wunless the wser exphicitly asks for it
(Why nat?)

n SFaree | rateg
Projecion ruppy |2
hubker |8
Euppy |3
rusky 10
sjd |smame |rating |ase T . {55
28 hwuppy | @ [350 SROmME, FAlE
3] |(lubber | 8 355
44 |zuppy | 5 35.0
58 |msty | 10 [35.0 S
= 35.0
55.5
" age(5)

Selection (o)

» Selects rows that satisfy sslection condition.
» Result is  relztion.
Schema of result is same as that of the input

i Union and Set-Difference

» Al of these operations take two input relations,
which must be union-compatible:

— Same number of fields.
— "Corresponding’ fields have the same type.

» For which, if any, is duplicate elmination
required?

relation,
» Do we need to do duplicate elimination?
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H Cross-Product

» 51 « R1: Each row of 51 paired with each row of R1.
= (: How many rows in the resul?

» Result schema has one field per field of 51 and R1,
with field names "inherited” if possible.

— May have a naming conflict Both 51 and R1 have
a field with the same name.

— In this case, can use the remaming operaton

p {Cll— sidll, 3— s2dl}, Sl= )

. Compound Operator: Intersection

» In addition to the 5 basic operators, there are
several additional "Compound Operators”
— Thes=e add no computational power to the
lznguage, but are useful shorthands,
— Can be expressed solely with the basic ops.

» Intersection takes two input relations, which
must be union-compatible.

» () How to express it using basic operators?
RNS=R -{R-5)
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i Compound Operator: Join

= Joins are compound operators involving cross
product, selection, and (sometimes) projection.

= Most common of join is a " natwral join” (often
just called “join"). Rpe=a5 conceptually is:
—Compul= R x 5
— Select nows where attributes that appesr in Both relations
heve equal values
— Project all unigue alitributes and ore copy of =adh of e
CIETIE TP=E.

= Mote: Usually done much more efficently than this.
+ Usahul for putting “normalized” relations back

E MNaturzl Join Example
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