L)1 PenaunoHHa anrebpa

i —|

| 3auwo penaunoHHa anre6pa’?

. éCMLIKVI DBMSs n3non3eat penaunoHHaTa anrebpa
KaTo MeXAMHEH e31K 3@ U3YUCIIEHNE Ha 3asBKuTe

= CYHTaKTUYeH aHanu3 Ha SQL 1 TpaHciMpaHe B u3pasu
OT penauuoHHaTa anrebpa

= U3pa3uTe morat aa 6bvaat HeedeKTUBHM
= M-BO OT npaBuna 3a 0bpaboTka Ha anrebpnyHn
n3pasu
= He cblwectsysat B SQL
= V3pasuTe ce KOHBEPTUPAT B ApYru, NO-ONTUMAHN
= V3BbpLUBa ce OT query optimizer

| O6paboTka Ha 3asiBKN

|

‘ Relational Algebra Expression ‘

Query Optimizer

‘ Query Execution Plan ‘

Code Generator

‘ Executable Code ‘

| OCHOBU

|

= Sapo Ha PA -

= PenauuuTte ca MHOXeECTBa OT KOpTEXM
= PaswmpeHa PA -

= Penauuute ca MynTUMHOXECTBaA OT KOPTEXM

(cbabpXKaT NOBTOPEHUSI HA KOPTEXM)

= 4-Te OCHOBHM K/aca onepauuu:

e Onepauuv BbpXy MHOXeCTBa

e OTCTpaHsiBaT 4acTv OT penauumte

e KoMbuHMpaT KopTexu oT 2 penauum

o [lpenmeHyBsaT

PA - ocHOBHM KNnacoBe onepauun

|
= Onepauun Hag MHOXeCTBa
= ObeavHeHne
= CeueHne
= Paznuka
= Cenekums n npoekums
» KOMOMHMpaHe Ha KOpTEXWUTE Ha 2 penaumu
. ,D,EKapTOBO npounsseaeHne
= [lpenmMeHyBaHe

[E€OpPETNKO-MHOXKECTBEHN
onepaumu

O6enuunenne - Union (binary, commutative, associative)
= RuUS
Ceuenne - Intersection (binary, commutative, associative)
= RNnS
Pa3zamka - Set Difference (binary)
= R-S
= R-S#S-R!!
= R(A,A,,...,A)), S(B,B,,...,B,) - cbBMECTHMH
= RuS - cennakpa crenen
= 3aBesiko i, dom(A;) = dom(B))

» Kononure Ha R 1 S 51a ca noapezeHu Taka, 4e pebT Ha aTpHOYTHTE HA
2-Te peJlalliy 1a ChBIaja




| Mpumep

R]
name address gender| birthdate
Carrie Fisher 123 Maple St., Hollywood F 9/9/99
Mark Hamil 456 Oak Rd., Brentwood M 8/8/88
5|
name address gender| birthdate
Carrie Fisher 123 Maple St., Hollywood F 9/9/99
Harrison Ford | 789 Palm Dr., Beverly Hills M 7777

| Onepaumu

‘R NS name address gender| birthdate
Carrie Fisher 123 Maple St., Hollywood F 9/9/99

‘R v S|  name address gender| birthdate
Carrie Fisher 123 Maple St., Hollywood F 9/9/99
Harrison Ford 789 Palm Dr., Beverly Hills M 77177
Mark Hamil 456 Oak Rd., Brentwood M 8/8/88

R-S| name address gender| birthdate
Mark Hamil 456 Oak Rd., Brentwood M 8/8/88

MNpoekumns (Project)

|
Project (unary)

" Tattr list> (R)
= <attr list> cnncek aTpnbyTn (KONOHK)
n TIpUMEDP: Tyiye, year, length (MOVIE) “horizontal restriction”

A A, Ay A, Al Ay A,
T
i > Jr 2]
————— %/—/
n k

| MpumMep - NpoeKLus
|

Movie
title | year |length| filmType |studioNameproducerC#
Star Wars 1977 124 color Fox Carrie Fisher
Mighty ) - R
Ducks 1991 104 color Disney Emilio Estevez|
Wayne’s
World 1992 95 color Paramount Dana Carvey

Tltitle, year, length (Movie) ?
Tincolor (MOVle) ?

Select

|
Select or Restrict (unary, commutative)

" G <predicate> (R)
<predicate> ycnoseH nspas
= <attribute> <op> <attribute>
» <attribute> <op> <constant>
= attribute in R

s 0p e {=#<,>5 ..
np: 6IengthleO (MOVie)

. np: Glength>100 and studioName = “Fox’ (MOVIe)

., AND, OR}
“vertical restriction”

| pacdmyHO NpeacTaBsHe
|

‘ Movie | title | year |length| filmType
StarWars | 1977 color |~
I\]/;[)lug:]g 1991 color — result st
Wayne’s
World 1992 95 color
A A, AL A, A Ay Ay A,
c

TR m— . i2j

# of selected tuples is referred to as the selectivity of the condition




| [lexapToBO npousseaeHme

|

Cartesian Product (binary, commutative, associative)

s« RxS

= M-TO OT BCUYKM ABOVKW, NPU KOUTO MbPBUAT
€fIeMeHT e NPOU3BOJIEH eneMeHT OT R, a
BTOpUAT — OT S

= PenaumoHHaTa cxema e 06e,ﬂVIHEHVIe Ha
cxemute Ha Run' S

= CxemaTa Ha pe3ynTaTta MOXXeE Aa CAbpXa
€AHaKB/N UMEHa Ha anVI6y‘I'VI

= RAunn S.A 3a yTouHsiBaHe

| Mpumep
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Join Operations

|

Theta Join (binary)

» RPLS, kbpeto C e ycnosmero Ha
CBbp3BaHe

= M3nbiHeHne

= 1: lekapTOoBO npousBeaeHne Ha R S
= 2: /1360p Ha KopTexuTe, KOUTO yAOBNETBOPSBaT
ycnosueto C
= KaTo pe3ynTaTt OT AeKapToBOTO
npon3BeaeHne, CXeMaTta Ha pe3ynTaTa €
obeanHeHune Ha cxemute Ha Rn S
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BuaoBe chbeguHeHus

|
= TeTa cbeavHerve - theta join
n l‘pbuKaTa 6yKBa 0 ce M3non3ea 3a 03Ha4yaBaHe Ha
YCNOBUETO
= Theta join, npu koeTo join condition BkIOYBa camo
CbBrageHne no atpubyTuTe := eKBUCbeAuHEHNE
(equijoin)
=« ®opmupa 6azata 3a “joining” relations
n EcrecTBeHo cveguHerme (Natural join) —
pa3LlUnpeHne Ha equijoin
= O3HayeHue R[<] S
= CBbp3BaHe No BCMYkW aTpubyTu C eaHaKBM MMeHa

= ABTOMaTMYHO OTCTpaHsiBaHE Ha MOBTapsLlaTa ce KOMoHa
17

[pumep

¥Sells( [bar, | beer, [price]) Bars([ bar, | addr | )
Joe's| Bud |2.50 Joe’s | Maple St
Joe's | Miller |2.75 Sue’s| River Rd
Sue’s| Bud |2.50
Sue’s| Coors|3.00

BarInfo := Sells < Bars

BarInfo( |bar, | beer, |price, |addr )
Joe’s | Bud |2.50 |Maple St.
Joe’s | Milller|2.75 |Maple St.
Sue’s| Bud |2.50 |River Rd.
Sue’s| Coors|3.00 |River Rd.




NpenmeHyBaHe ( Rename)

I

= OnepaTopbT p [aBa HOBa CXeMa Ha
penaumsaTta

» R1 := ppya1,.ar(R2) NpeBpbiya R1 B
penauust c atpubytmn Al,...,An u
CbLUNTE KOPTEXM KaTo Ha R2.

= R1(A1,...,An) := R2.
= Mp: puymovie (MoVvie)
= [1P: Puymovie(titie, year, length,type) (Movie)

Mpumep

Bars( |name, addr )
Joe’s |Maple St.
Sue’s |River Rd.

R(bar, addr) := Bars

R( |bar, |addr )
Joe’s [Maple St.
Sue’s |River Rd.
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qCHOBHVI N AOMbJIHUTENHU onepaunn
|

select

project

union

set difference
cartesian product
rename

= Bcuuku gapyru onepauuu morat ga 6baa
npeacTaBeHn Ypes Tesun (3aBucumu,
LOMb/THUTENHN)

OCHOBHW W [OMbHUTENHM
onepauumn

|
s RNS=R-(R-S)
s RS =06, (RXS)
s RIS =71 (oc (R X S)),

» L is a list of attributes in R followed by attributes
in S which are not also in R

= Cis a condition of the form R.A; = S.A; AND R.A,
=S.A, AND ... R.A,=S.A,, where A;, A,, A, are all
the attributes in the schemas of both R and S
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Cb3aaBaHe Ha CITOXKHW 13pasu

|
= Anrebpata npeacrass No ecTecTBeH
Ha4MH NOCneaoBaTENHOCTU OT
onepaumu
» Aputmetuka --- (x + 4)*(y- 3).
= PenauunoHHa anrebpa — 3 HoTaumu:

1 MocnegoBaTenHOCTV OT onepaTopy 3a
NPUCBOSIBAHE — JIMHENHA HOTaLUMs 33
anre6puyHu n3pasu

> W3pasm ¢ HAKonKo onepaTtopu
5. [bpBeTa OT n3pasu

locnenoBaTeNnHOCT OT
NnpncBosABaHUA

[

» Cb3aBaHe Ha BpeMEeHHWN MMeHa Ha
penauuu

= [IpenMeHyBaHe

= [Tpumep: R, :== R, > R, MOX€ Aa ce
NnpeacTaBu KaTo:
R, =R, XR,
R, =o0¢(R,)

24




[puopuTeT Ha onepaTopuTe

. [pvioputeT Ha penaumoHHUTE
onepaTtopu.
. Unary operators --- select, project, rename

. [ekapToBO Npoun3BefeHVe N CbeANHEHNE

. CeuyeHue

. Ob6eaunHeHve wu pa3nuka.
. WM3non3eaHe Ha ckobu.

Expression Trees

[
= JIucTaTta ca onepaHaun — penauuu.

= BbTpelwHuTe Bb31M — onepartopy,
NPUIOXKEHN KbM TEXHUTE HACNEeAHNLM.
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Movies(title,year,length,filmType,studioName)
[

title year lenght filmType studioName

Mpnmep

+ “Kom ca nmenaTa n roOANHUTE Ha Cb3JaBaHe
Ha dunmute Ha cTyamo Fox, KomTo ca aAbarm
noHe 100 MuH ?”

‘ Movies | title | year |length | filmType studioName 1. LMovies <= Oumz100 Movie)
Star Wars 1977 124 color Fox 2. FoxMovies « O rudioName=Fox’ (MOViG)
Mighty ) . )
Ducks | ! 104 color Disney 3. Temp « LMovies N FoxMovies
W\;\/yor:lcds 1992 95 color Paramount 4. R I T
- Result « Ty v, (Temp)
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& “Kou ca nmeHaTa 1 rOAMHUTE Ha Cb3aBaHe
Ha dunMuTe Ha cTyamo Fox, KouTo ca Abaru
noHe 100 MuH ?”
Tride vear (Tlengthz100 MMOVIE) M O gioName=por (MoOViE) )

OR

TcTitle,Year (Glengthzl()() AND studioName=‘Fox’ (MOV16> )

|
nTitlT.Year

/

Olenght>=100

8l

O'studioName="Fox"

Movie

Movie
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