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R,

Eme€epyaoia epwtnoswy

» Ot clients Oetovv wa epwton SQL oto server
» Xapakmplomka: ONAWTIKI] yAwooa + TO HOVO IOV
TIPETEL VA EEPEL O XPNOTNG Elval ovopaTa MVAK®V Kal
YVOPLOUATOV
» To DBMS peow tng server process kavel ta e€nc:
= Parsing
= "EAey)0 GUVTOLKTmﬁg opOotntag
> Zovbeon  €vog  aAYEPPIKOL TTAAVOL  EKTEAEOT|G
(LEOW €VOC OEVTPOV TEAECTWV)
> Extédeon tou mAQvov kAl  emOoTPO@r]  TOU
QITOTEAECULATOC



I,

Eme€epyacia epwtnocwy

l SQL Emiotpopn
OMOTEAEGLATOG
Query Parser A

Ecwtepikn avoamoapdotoon

Query Optimizer

AlyeBpiko [puowd] TAdvo

(procedural) Query Processor

-




R,

Eme€epyacia epwtnocwy

l SQL Emiotpopn
OMOTEAEGLATOG
Query Parser A

Ecwtepikn avoamoapdotoon

Query Optimizer

AlyeBpiko [puowd] TAdvo

(procedural) Query Processor

-




R

Mapadetypa Epwtnong

SELECT DISTINCT qi.partno, qi.descr, q2.suppno
FROM inventory q1, quotations g2
WHERE qi.partno = q2.partno
AND qi.descr = 'engine’
AND q2.price <= ALL
( SELECT q3.price
FROM quotations q3 Ouery
WHERE g2.partno = q3.partno blocks

);



A,
Query Graph Model

query

distinci=true

head partno

desc | suppno

SELECT Box
distinct=ENFORCE

A b
Jl.oarno=

02 parno

body ) subquery

price

-
4

i II —
et ) L

2 partno= SELECT Box

-
o
(3.parmo

distinct=PERMIT

quantifier —m-

= quantifer
s

[rarng

iy
f=]

inventory - quotations
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Eme€epyacia epwtnocwy

l SQL Emiotpopn
OMOTEAEGLATOG
Query Parser A

Ecwtepikn avoamoapdotoon

Query Optimizer

AlyeBpiko [puowd] TAdvo

(procedural) Query Processor

=




Eme€epyaoia epwtnoswy

» AoOevtog Tov TAAvVov, kA0 Aoy1kOC TEAEOTNG
(71.%., O, 7T, ><1) EXEL TEPLOCOTEPOVC TOV EVOC
TPOITTOVC VA EKTEAEOTEL (pLOTKA (ONA., OTNV
TpAgn).

» TNV TIPONYOVUEVT] O1AAEEN €EETACALE TETOLOVC
OLAPOPETIKOVC (PUOTKOVC TPOITOVC EKTEAEOTC YA

TOVC JT10 OTJUAVTIKOUC TEAEOTEC TNC OXECLAKNG
aryeppac.



Eme€epyacia epwtnocwy

l SQL Emiotpopn
OMOTEAEGLATOG
Query Parser A

Ecwtepikn avoamoapdotoon

Query Optimizer

AlyeBpiko [puowd] TAdvo

(procedural) Query Processor

-
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Apalpetikn ooun tou BeATioTomoINTN

“AnAoTtikn” Beltiotonoinon [

Rewriter }

“Aladikaotikn” BeAtiotomoinon

AdyePpikog

A

Movtélo
KOGTOVG

y

XDPog
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Ny

Emimeda BeAtiotomolnong

» Ymapyel eva eminedo «ONA®WTIKNC»
BeATiO0TOMTOINGONC, 1] ETTAVEYYPAPT]C, OTTOV
TTAPAYOVUE AOY1IKA 1000VVAUOVC TPOITTOVE VA
EKPPACOVUE 1A EPWTNOT LECH TOV rewriter

select * select name, age, sal,ndo

from emp from emp, dept

where emp.dno in ‘ll} where emp.dno = dept.dno
(select dept.dno and sal > 100K

from dept) and
sal > 100K




Ay

Emimeda BeAtiotomolnong

» Yapyet eva eminedo «OnNAWTIKNC»
BeAtioTOMOINOMC, 1) ETTAVEYYPAPTC, OTTOV
TTAPAYOVUE AOYIKA 1000VVALOVE TPOTTOUE VA
EKPPACOVUE LA EPWTNOT LECK TOV rewriter

» Avto ovumepraaufavel, cuvnBwg:

s Metatpostr) eEKPPAcE®Y 0€ «FOAIKT» pHop@n
5 ATTAOTTOIN 0T ELPOAEVUEVOV EPWOTIOEWDV
5 YN UACI0AOYIKA EEVTTVEC UETATPOTIEC



I,

Emimeda BeAtiotomolnong
* Ynapyelt &eva  emmedo  «Ola01KOOTIKNC»
BeATioTOMMOINONC, OOV Japayovue (OAa Ta)
OlOPOPETIKA  TTAAVA  EKTEAEONC UEXPL VA
olaAeEove 10 7o amodoTiko. H 0ovAsia avt
avaTtiOetal otov planner.
O planner opeiiet:

= Na  asmogaologl mola sAava ekteAeong Oa
onuovpynObovv

s JIoto €€ avtwv €lval To KAAVTEPO



=,

locodUVAPLEC TNC OXECIAKNG AAYeBpac
+ Emdoyn: o4 .a(R) = acl(... acn(R)) (Cascade)
Gcl(Gcz(R) = Gcz(Gcl R)) (Commute)
v+ Ipopor:  Zar(R) = 7Ta1( ---(”an(R))) (Cascade)

v Tovdson: R (Se<T) = (R S) <t T (Associative)
(Rp<S) = (S>< R) (Commute)

Rpo< (S<T) = (IT<R)p>< S



R,

2UVOETEC 10OOUVAHIEC

e 0y(14(R)) =m4(04(R)), apKel TA TEOIA TTOV EUTTAEKOVTAL OTN
ovvOnkn 6 va etval vVTOGVVOAO TV TTEDTIWV TOL A

+ 0g(RxS) =(R><,S), apkel Ta media T0V ELTAEKOVTAL 0T
ovvOnkn 6 va eival ano tic oxeoelg R ko S

» 0g(R><1S) =0,y(R)><S, apkel ta media OV EUTAEKOVTAL 0TI
ovvOnkn 0 va eival amokAelotika ¢ R

« MA(R><S) =m,,(R)><S, e v A’ va mepieyel (a) ta meola
mtov elxe N A (apkel va etval amokAelotika e R) ka (B) ta
TTEOTA TTOV EUTTAEKOVTAL OTN oLVOT KN CUVOEOC



R,

Emaveyypagn Epwtnoswyv
(mapadetypa amo |IBM DB2)

Distribute NOT

... WHERE NOT(COL1 = 10 OR COL2 > 3)
ylvetal

... WHERE COL1 <> 10 AND COL2 <=3
MeTaoYnUATIOUOl TIU®V:

...WHERE COL = YEAR( 1994-09-08")
ylvetal

... WHERE COL = 1994
Metafatikr KAS1IOTOTNTA
ooBevtoc:

T1.C1 =T2.C2, T2.C2 =T3.C3, T1.C1 > 5
npooTiOevtat...

T1.C1 =T3.C3 AND T2.C2 > 5 AND T3.C3 > 5
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Apalpetikn ooun tou BeATioTomoINTN

“AnAoTtikn” Beltiotonoinon [

Rewriter }
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R,

Emimeda BeAtiotomolnong
* Ynapyelt &eva  emmedo  «Ola01KOOTIKNC»
BeATioTOMMOINONC, OOV Japayovue (OAa Ta)
OlOPOPETIKA  TTAAVA  EKTEAEONC UEXPL VA
olaAeEove 10 7o amodoTiko. H 0ovAsia avt
avaTtiOetal otov planner.
O planner opeiiet:

= Na  asmogaologl mola sAava ekteAeong Oa
onuovpynObovv

s JIoto €€ avtwv €lval To KAAVTEPO



N,

O planner opelA&L

» Na KATaoKevATEL EVA CUVOAO TAAV®V, LE faon
s "Eva aAyeBp1ko Ywpo yia T Ge1pd EKTEAEOTC TWV AEITOVPYLIOV
(71.%., va amtogpaoioel pe mowa oeipd Oa kaver o R ><1S > T)
= "Eva ovvoAo amo uebodovg mpoomeAaong ota dedoueva (g.y.,
full-index scan, full table scan, ...)
- Na asrotiua ka@e swAavo sov mapayel, UeEYPl 01O
TEAOC VA BpEL TO TT10 ATTOO0TIKO, e Ao
= "Eva HovteAo KOoTovg mtov mpofAemel moco ypovo/disk I/0/...
K0OTICEL TO KAOe TAQVO
= 'Eva povtedo mpoPAeyng Touv peyebovg, kuplwg TV
EVOLAUECMV ATTOTEAEOUATWV
s [Ipoocoyr): N ATTOTIUNOT €lval TAVTA TPOoLEYYlon/mpoPAeyn
KAl 01 akp1fng VITOAOYIOUOC. ..




!UVO’!O R(IVOV(DV |

. Jphqhu 4’1{ - Jp Jq J'u_ ;{

2. 0p(0q(X)) = 04(0p(X))

3. HAllglle(X) = 114 (X)

4. Ma, . an(op(X)) = op(lla,. . ay(X))
5. X xY =YV x Xzt X MY =V X X

6. 05X xY ) = (0,( X)) xY non o,( X M, YY) = (0,( X)) M, Y o0, X xY)
= (op(X) % (0g(Y)) not oprg( X Py V) = (0p(X) My (0g(Y7))

7. Havp (X Mp Y7) = (ILa(X)) My (IT(Y7)))
8 XUY =Y UXuxau XNY =Y NX

9. op(X UY ) = (X )Uop(Y ) op(X MY ) = gp(X) Mop(Y ) op(X — 1Y) =
Jp(;{) _ Jp(}r]

10. TI (X UY) = I14(X) UTLy(¥)

11. (X M Y)x £ = X HM (Y <x Z) no (X MY) XM Z =X M (Y X Z)
(X Mp Y ) Mgpw £ = X Mppy (Y Mg Z)

12. (X UY)UZ=XU(YUZDH(XNY)UZ=Xn(YnZ)



I,

Euplotikn BeAtiotomoinon

Evowtizog Kavovag 1: O mod&eis g emtdoys moémet va extelotvial 600 vwQl-
TEQQ VIVETAL.

Evowotinog Kavovag 2: Or modéeis e moopoic mpémel va exteAovvral 600 Vwol-
Te0a viveTal.

Evgwotizog Kavoveg 3. H mpdén tov xapteoiavol yivouévov ouvovdietal ue
ouvthixn tne mpdéng emthoyis, €tot wote va onuioveynlel uio modsn ovvieons,

Evowtwnog Kavovag 4: Or mod&eic emidoyic nat ouvoeons, ol 0oles magdyovy To
WX OOTEQO ATOTEAETUC TOETEL VO EXTEAOUVTQU TOWTEC.



YAotmoinon mpa&ewy Kat EKTiUNon

KOOTOUC

» O1 evP1OTIKOL KAVOVES Oev BploKovY TAVTA TNV
KAAVTEPN AVOT).

- TLy: Av X<<Y ka0

KATAAOYOC oUVOEONC OEV
0, etvat otn ovvOnkn 6
TOTE Y10 AVAYKAOTIKA Oa

eEETAOTOVV U1A-L10 OAEC

AITOAOTIKOTEPO AIIO
ITPIN

<] :> o Ol ypaupeg tov Y
/\ AEN EINAI
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YAotmoinon mpa&ewy Kat EKTIUNoN
KOOTOUC

» To ZABA S1atnpel 0TaTIOTIKA OTOIXEIA YA TA
amoOnkevueva dedoueva:

Ziuforo | Mepryoagn

nr apLudz yoouuav tov mivemoe T
br apLuds oeridwy yia my amothjzevon tov mivoxe T

bfrr | aptBudg yoauuwy tov T mov axothzetovial og ulc oerlda
ST uevebog tov mivaxa T oe yopoxm)peg (bytes)

d(T.a) | apibuds dtexputdy Tudy mg omng a tov aivazo T
se(T.a) | uéoog apibuds yoouudy Tov wavoroloty ouvihixn wétras ms otiing a
fany | o péoog aptbuog moudov (fanout) Tov dEVOQIXOU ZUTUAGYOU 1
height; | 0 tpog Tov devOpLxol RataAdyou i
l7 0 apLOUOE TV EUALMY TOU ZOTAAGYOU




=y,

Kootoc EmAoyng (Select (S) )

» I'papuikn avadntnon (S1)
s 'Oyt ta&lvounuevog N KAe101 ektoc ouvOnknc:
© Cs, =br

= Ta&§vounuevog: 6f\82p?§$§2aozc:vlz\ggl
S T MUEG.
C-'ff% = br/ 2 (neoo kooTOG) ovvoAika sc(T,a) ko av
» Avadikn avaditnon (S2) Bewphoovpe OTL N

"Cs, = [loga{bT)] + f‘gE(T" “A_ 1 amodnkevon akolovdel
{ bfrr ) Siataén g
# JTPOOTEAATEWV Y1 ta&tvounong
TNV TPWTIN YPALUT) TTOV
IKAVOTIOLEL T1) OLVON KN




————mmmmmwet\
Kootoc EmAoync (Select (S) )

» IoOTNTA OTO TPWTEVOV KAEIOL pe kKaTtaioyo (S3)
" Cg, = height; + 1

» JootnTa o€ oA oV OeV elval TTIPWTEVOV KAEIOL
ue kataioyo (S4)

Cg, = height; + fgi(i ﬂ]-|
» AV100TNTA UE TTPWTEVOV KATAAOYO
- br
2

Yo0eon: o1 Hoeg ypaupeg
TOV Jrivaka Ba tkavomolovy
TNV AV1IoOTN T

Cs. = heightr +




L
Kootoc MpoBoAncg (Project- (P) )

» IIpoPoAn ue ta&tvounon (P1)

o O1 YpAUUES TAEIVOUOVUVTAL WC TTPOC OAEC TIC OTNAEC, WOTE AV
OVO 1) TEPIOCOTEPEC YPAULES EXYOVV 101EC TILEC VA Elval
TEAIKA YEITOVIKEC. AV U1a YpaULUT epgavidetal > 1 popa ol
ETMUTAEOV ELPAVIOELC O1AYPAPOVTAL

» IIpoPoAn pe katakepuatiouo (P2)

o« Yvvaptnon hash tov Aappaver vtoyn tic oTnAEC TOV
evolapepovv. Kabe popa stov emAeyetal KA00¢ Tov
AVTIOTOLYEL U1A YPAULUT, EAEYXETAL AV LTTAPYEL OUOLA
YPOULUT OTO CUYKEKPIUEVO KAOO0. AV val, O&V EI0AYETAL OTOV

KAOO0 AAALWC E1I0AYETAL KA oLvveYIZETAl UEYPL VA
eEavtAnOovLv 0Aeg o1 ypauueg



EugpwAtacpevol Bpoxot

MMivaxkag X lMivakac Y MMivaxkag X Mivakac Y

fo) Eppkaopevol Bpdyyol (nested-loop) () Eppwkica Jevol Bpdyxol JE oekdeg (block nested-loop)

MMivakag Y

Mivaxag X

/

Kaomahoyog yia n
aTrjin Tou
TURPETEXE OTR

I
——»
? ouvBrikn alvaeong

(y) eppwhiaopévol Bpdyxal pe kardhoyo (indexed nested-loop)



IRy,

Kootocg Zuvevwoncg (Join - (J) )

» EupwAhaouevolr Bpoyot (nested loops — J1)
o Cn=bx+b (qv XY pikpol)
Cn =nx by +bx (Orapopetika)
» EngpwAlaouevor poyot pe oeiideg (J2)
Crp =bx by +bx
» EngpwAlaocuevorl Bpoyot ue kataroyo (J3)
o Cj, =bx+nx-C ,0mmov C 10 KOOTOC ETTAOYTC UE
KATAAOYO



RN,

Kootocg Zuvevwoncg (Join - (J) )

» MeBoodog ta&ivounong-ovyywvevong (Merge
Join) (J4)

a | v | Ve a | vi | yo
vl X1 Xa 9 11 12 a X1 Xa 1 1 2 il Ill _1:.'; \,lL .],,-;
113 | 4 11 3| 4
2| 4 11172
sl 7178 s|(12]l6]35]6 11213 | 4
) 615 | 6| 71 7| 8 61 214 ]5]|6
61 2 | 4 6 21 4
LTl 8o wfgl s (/89 ]W][9]2]4]11]12
11| 2 ol11 129 2|4 |13]|14
Q1 13 14 0 | 13 14

(1) (B) ()



A,

YmobeoslC ...

» Oa xavovpue Ti¢ e€ng vmobeoeic epyaoiag (Tov apopovv
TIPAKTIKA TO oUVOAO Twv DBMS) oe 01 apopd Tig
EVAANQKTIKEC AVoelg mov Oa e€etdoove:

« O1 uebodot tpoomeAaonc stov exovue etval (a) AT peC
owafaocua evog mivaka () mpoomeAaon neow evog B+
EVPETNPIOV

» Ot peBodot cuvoeonc mov exyovue eival (a) nested loops
kat (B) merge-join, 0TA OTTOIA X PN OIUOITIOIOVLE KAl TWV
OVLO 10wV TIC HeBOOoLC TTPOCTEAAOTC



I,

AAYEBPIKOC XWPOC: Tl Elval Eva TTAAVO

» To mAavo ektedeong wag SQL epwtnong etvat
eva Sev'tpo LE:
> Tig O¥E0€1G TTOL CUUPETEXOLY OTNV EPMTNON, YA
PLA
> AAyePp1Kovg TEAEOTEG Y10 EVO1AUETOUG KOUBOUG
KO OUYKEKPIUEVA TOVG T, O KAl ><
» To mAavo exer oepa 81(’(8)\801]9 oITO KATO KAl
aplotepa TPOG TaL TAVR.
> Kortwvtag eva evolapeoo koppo, Eepovpe 0L ta
JTAO1A TOU £XOVV EKTEAEOTEL KA AUTOG OTEAVEL
TO ATTOTEAECUA TIPOC TA TTAV®



Ay

[TAQva eKTEAEONC

m m m
name, floor name, floor name,floor

D q ) D :’]
dno=dno sal=100K dno=dno

PN TN

a .
= DEP1 E '
sal=100K /D{] ﬁdm name,dno dno.floor
EMP EMP DEPT ﬁsal::» 100K DEPT

select name, floor
Tpame,sal,dno

from emp, dept

where emp.dno = dept.dno

and sal > 100K EMP




Ay

[TAGva eKTEAEONC

» T'ia wa amtAn SELECT-FROM-WHERE epwtnon
SQL, o ap1Ouo¢ TmVv 1000VVAU®Y EVAOAAAKTIKOV
TIAQAV®V VAl TEPAOTIOC.

» Ymapyovv KAro10l AOY1kol KAVOVES, IOV
ETITPETTOVV OTOV PEATIOTOIIOINTI| VO UEIWOEL TOV
AAYEPPIKO XWPO TTAAVRV



=,

AoylKOl Kavovec BeAtiotomolnong

« ZMPWEE OAEC TIC ETMAOYEC 00O JTIO YOUNAA OTO
OEVTPO ylvetal

» Evowudtwoe tic mpooAec peoa o0toug AAAOLC
TEAEOTEC

* ... KAl 7TAAL OU®WC, O AAYELPIKOC XWPOC TTAPAUEVEL
TEPAOTIOC ...



A,

AoylKOl Kavovec BeAtiotomolnong

- H Paowkn autia eival o1 1010TnTeg TN¢ OUVOEONC:
= Rp<S &Sp><R
o (R><aS)p<aT® Rpe<aSp>aT)

» To amoteAeoua €lval 0T Y10l N OXEO0ELC OTO
FROM clause eyw N! Oataerc...

« EtutAgov kavovac:

o JIOTE pUnv KAVELC KAPTECIAVA YIVOUEVA, EKTOC K1 OV
TIPETEL...



A,

[ToTE PNV KAVELC KAPTESLIAVA YIVOUEVA

/ @ / / w
5 \ <] N <] EPT
/{mm . /ﬁm o /\ "
EMP DEFP1 ACNT DEFP1 EMP LY |

select name, floor, balance
from emp, dept, acnt

where emp.dno = dept.dno

and dept.ano = acnt.ano




A,

AplotepoBabdn Asvtpa

» AKOUO KOl TWPA OU®E, 0 AAYEPPIKOC YWPOC elval
HEYAAOG

» 'OA\a ta ovyypova DBMS eyovv exocayet Tov
akoAOVOO0 TTPAKTIKO KAvOvA:

« H eowtepikn oxeon evog teheotn etval IITANTA
ua oyeon ¢ BA kau stote evolaueco
amoteleoual!

» Ta 6evIpa TTOL TTPOKVTITOVV £TOL, AEYOVTOL
aprotepofadn (left-deep)



;xfffjfﬁiiﬂijff gfﬁfff?%lﬁf;if
/[><] An0=ano BANK PR /D{:] ano=ano
xffff?ﬂgiifm o o ;gfffrméi:jm
EMP DEPT Ap IGT;I? OB ocE)gg DEPT EMP
TTAOVO
@ @ AeEloPabdéc
[)(:] Ano=ano TC)L(XVO
select name, floor, ffﬂf,fff-wxhhhhhﬂ
balance, bank
from emp, dept, acnt Dkﬂ dno=dno DHﬂ bno=bno
where A
emp.dno = dept.dno x’fﬁf!mxxxa gfff;;fmxxx&hx ()GpﬂKDSSQ
nd EMP DEPT  ACNT BANK(pushy) midvo
dept.ano = acnt.ano
and acnt.bno =
bank.bno




IR,

AplotepoBabn Asvtpa

» Kepodn amo aprotepofadn devrpa:
s Mmopovle EUKOAC VA XPT|OULOITOIOVUE EVPETTPIAL
yla Ti¢ oxeoeg!
s Ta asoteAcouATA ATTO LU1a CUVOECT) LTTOPOVV VAl
yivouv pipeline oe pia emtopevn ovvoeon!



I,

Qpaia, Kat ge mola oslpa?

» AkOua Ogv Hag ETTEC YA T CEIPA TWV OLVOETEWV!
(R><S) AT ® RS D>AT)
O planner, oe 0Aa ta epmopika DBMS ypnotuosmolet eva
aAyop10uo SUVAUTIKOU TTPOYPAULATIOUOD Yia va
AVAKOAVWPEL TN OE1PA

 IIpotoV OWOOVE TO YEVIKO TPOITTO ONUIOVPYIAC TWV
TAQVOV, 0a KATNYOPLOTTOU|COVUE TIC EPWTNOELC KC:
= Epwtnoeig mov agpopovv pia oxeor oto FROM clause
= Epwtnoeic mov agpopovv MOAAEG oeoerg oto FROM clause



I,

Epwtnoelc pe pla oxeon oto FROM
clause

» O1 epWTNOEIC APOPOLV VA CLUVOLACUO
npooAwv, emAoywv kat ovvabpoioewv. H
EJTIAOYT) TOV TTAAVOUL YIVETAL WS AKOAOVOWC:

» E€etaletan kaOe drabeoun uebodog mpoomelaong
(file scan / index) ko emAgyeTal AUTH LE TO
eEAAY10TO KOOTOC

s 01 TEAEOTEC EKTEAOVVTAL, 000 TO OLVATOV YlveTal,
uadi (7.x., o1 TPOPOAEC KA O1 ETTIAOYEC
EVOMUATWVOVTAL OTNV TTPOOTTEAAOCT] LEOW
EVPETNPLOV).



IR,

AplotepoBadn mAAva yia EpWINOCELC
TMTOAAWYV OXECEWV

» Ta aplotepofadn tAava drapepovv
5 0TI OE1PA TWV OXECEWV,
= o1 ueBodo mpoomelaonc yia kabe oyeon (index/file scan), kat
s OTOV TPOTO ekteAeon kabe ovvoeonc (NLJ,SMJ,HJ)

« Ovmpageic ORDER BY, GROUP BY, kAmn., e€etalovtatl wc
ta TeAkn) tpan mov emkadetal Evog TAQVo,
EVOEYOLEVMC TAEIVOUWVTAC TO ATTOTEAECUA TWV
OUVVOECEWV AV AVTO O€V elval oM PoAka Tatvounuevo.

» Kat maAL, opwe, o ap1Buog twv vmo e€etaon TAavwyv eival
exBeTikOg o€ oYeoN ue Tov aplOuo TwV EUTAEKOUEVWV
OXEOEWV



=N,

AuvVapIKocC TTPOYPANHATIOHOC

« Epapuodleton oe tpofAnuata, ota omola 1 Avon
utopel va ek@paocel we uia akoAovoia
ATTOPATEWV

» ExpetaAevetan 1o principle of optimality: ua
axoAovOia amopaocewv (Avon) dev wropel va
etvat Pedtiotn, av uia vaakoAovBia e dev eival
PeATiomn

[ ®
[ ®



EEEEEEEEEEEIEEI=A,

Auvapilkog npoypappatlcpég yla

sns&sp aold EPWTNOEWY
° \é)\n LOL: TTO10 1) OWOTH 0€1pA yia va
eme)\soo) 0 R><S><T?
« Avvauikocg Ilpoypaupatiopoc:
1. ®a Ppw 0A0LC TOVC TPOTTOVE YA VA
TPOOTTEAAO® KAOE oYEOT YwploTA
2. Oa tapw KAOE TETO10 TPOTTO TPOOTEAACTC
Kol Oa @TIAE® TO KAAVTEPO VITOOEVTPO UE OVO
(PUAAA TTOV TOV AVTIOTOLXEL
3. Oa mapw kabe 1e€TO10 VITOOEVTPO K1 Oa
PTIAED TO KAAVTEPO VITOOEVTIPO LE TPLA
PUAAA TTOV TOV AVTIOTOLYEL




=,

AplotepoBadn mAAva yia EpWINOCELC
TMTOAAWYV OXECEWV

o IIpoPANua: mowa N OwOTH OE1PA YA VA EKTEAEOW® TO R,
><AR, ><... Ry?
» Kave N tepaopata, (av ovvéeovue N oyeoelg):
= Pass 0: Opadomoinoe Tig uebodovg mpoomeAaong kabe oxeong oe
oYEoN Ue TNV Tagivounon tTowv eyypapwv. Kabe tetoia ouada
ovopadetal «evola@epovoa oepa» (interesting order)
= Pass 1: Bpeg 1o kaAvtepo 1-relation stAavo ya kaBe
evolapepPoLOA OLASA U1aC OXEOTC
s Pass 2: Bpeg tov kaAUTtepo Tpomo ovvoeong kabe 1-relation plan
(wg outer) pe pa AAAN oxeon kat @Tiage oAa ta 2-relation plans
= Pass N: Bpeg tov kaAUvTtepo 1pomo ovvoeong kabe (N-1)-relation
plan (wg outer) pe ™ N-0Trn o¥€0N JTOV TOV ATOUEVEL.



I,

Auvaplkog TpoypPAapHATIoHOC Yid
EMEEEPYAOIA EPWTNOEWY

Bua i

Ev mapaiinio,
QTLAYV®O TTOALD,
OEVTPOQ.

21y4 61y Op®C,
LEWOV® TOV oplOuo
TOVG...




T

Auvaplkog TpoypPappaTIoHOC Yid
EMEEEPYAOIA EPWTNOEWV

» QuunOeite OT1 £Xw TOAAOVC TPOTTOVC Y10 VA TTPOCTTEAALW
eva mivaka (ette pe full table scan, eite ueow kamolov
EVPETNPIOL — TOAVWOC VA EX® TTOAAQ Y10 EVA TTIVAKA)

 Emiong o aAyopiOuog ypnouosmmolel eva eEVmvo TpoTo va
EKUETAAEVETAL TO YEYOVOC OTL KAITO101 TPOITOL CUVOEDTC
TTAPAYOVV TA QTOTEAECUATA TAEIVOUNUEVA OE OYEOT) LE
KAITTO10 TIEDIO0.....

- I'ta v axpifeia, dev Tapayovue Sevipa yia kale
ovvovaouo, airda yia kabe dSvvaro tpomxo
TA&Ivounong twv EVOIAUET®DYV AWTOTEAEOUATWY OE
OY£01) UE TA TEDIA TTOV TALPVOVY UEPOC OTI)
ovvoeon



A,

Ektipnon peyebouc

 T'ta va SovA&ovv o1 POPLOVAEC KOOTOVC TTOV
EYOVUE, TIPETEL VA UITTOPOVUE VA ATTOTIUNOOVUE
TO HEYe00C TV EVOIAUECW®V ATTOTEAECUATWYV

« Ev yevel, Oev eluaote moAL KaAol 6° avTo,
TIPOKTIKA O1 TPOITOL EKTIUNGONC JTOV EYOVUE
OOVAEVOVYV 0€ OEVIPA LE VYPOC TTAV® ATIO 5...

» H 7110 KaAN TEYVIKN TTOV EYOUE elval TA
10TOYPAULLATA




IR,

lotoypappata

» ¥ €VA 10TOYPOAULA, OLAIPOVLE TO EVPOC TWV
TIUWV €VOC TTEOI0VL o€ Kaoove (ayyAloti: buckets)

 T'ia kaBe Tiun mov maipvel to medIo, UETPA® TOV
ap1Ouo stov avTtr) ep@avidetat

# gp@avice®v # gp@avice®v

N

-

20 30 40 50 age age

[otoypaupo pe
3 KAdoLvC




R,

lotoypappata

» Kol mw¢ amopaoilw mooovg Kadoug?
» Jotoypauuata ioov mAaTovg: ke kadog £xel TovV
1010 ap1Ouo Tuwv otov aéova twv X
= Jotoypaupata ioov vpog: kabe kadoc £xel To 1010
vyoc otov afova TV y
5 2EIPLOKA IOTOYPAUUOTO: 01 CUYVOTNTEC EVOC KAOOU
VAL LEYAAVTEPEC ATTO AVTEC TOV TIPONYOVUEVOV



I,

lotoypappata

* AV KQV® 1A ETTAOYT) Oy, 5 ,.(€mp) T0 DBMS
LWITOPEL VA EKTIUT|OEL TTEPITTOV TTOOEC eyypaPeg Oa
LLOV ETTOTPAPOVYV

» AvtioTtoya, av kKavw pa ovvoeon R ><S taa
LLITOPEL VA KAVEL TNV AVTIOTOYT] EKTIUNOT) ava
(evyoc KAOwV.



A,

lotoypappata

» Elvan cagec 0TL 000 7110 7ToAAEC TPAEELC, TOOO
TT10 JTOAD QTTOUAKPUVETAL 1) EKTIUNOT] ATTO TNV
TTPAYUATIKOTNTA...

» (AavBaouevec) Ymobeoelc epyaociac: ot TIUES TV
TTEOIWV elval 100TTifava HolpaocUEVEC + TA TTEOTA
etvan aveaptnta Hetaly Toug...

» Kat 11 yivetan otav exw INS/DEL/UPD ?



R =,

lotoypappata

Name Salary Department

Zeus 100K General Manager Department Frequency
Poseidon 80K Defense General Manager 2
Pluto 80K Justice Defense 2
Aris 50K Defense Education 1
Ermis 60K Commerce Domestic Affairs 2
Apollo 60K Energy Agriculture 1
Hefestus 50K Energy Commerce 1
Hera 90K General Manager Justice 1
Athena 70K Education Energy 3
Aphro 60K Domestic Affairs

Demeter 60K Agriculture

Hestia 50K Domestic Affairs

Artemis 60K Energy



R =\,

A4

\ 1.50 \

) 1.50 ,
HITPOYUOTIKOV extTiunon

EUPOVITEDV 1.50 1OTOYPOUUOTOS

Agriculture

Commerce

Defense

Domestic Affairs .50

Education .75

Energy .75

General Manager .75

’
IQ;ELQnanC(“HQIInQIUXVéuua zuxvéotnta Kadou

. *

1

2

2

1

3

2

1

N e =

Justice .75

v lotoypoppa icov mAdTOLVS: KAOE KASOC £xEL TOV 1010 OPOUO TILOV GTOV AEOVA TV X
+ Eom: 60 kdoor, o tpotoc and A— D kot 0 GAlog and E-Z
v 2uyv. Kddov: X(x)/count(x), X ekddo



T

lotoypappara rea K
Depar Uutq ZUXVthra zuyxvotnta Kadou

A4

Agriculture 1 \\\\\ 1.33 \\\\\

Commerce 1 , 1.33 ,
HITPOYUOTIKOV EKTIUNON

Defense 2 EUPOVITEDV 1.33 1OTOYPOUUOTOS
Education 1 1.33

General Manager 2 1.33

Justice 1 1.33

Domestic Affairs 2 2.50

Energy 3 2.50

v lotéypoppa cePLOKO: 01 GLYVOTNTES TOV OEVTEPOL KAOOV ElvVOL LEYOADTEPES OO OVTEG
TOV TPMOTOL



R,

EmavaAnwn

I
>IR3
/N

R1 R2

“Anlotikn” Beltiotonoinon

[ Rewriter }

AdyePpikog

Movtélo
KOGTOVG

A

XDPog

y

O

O
g[ Planner }70

O

Mé£00oo01
IIpoonéhaong

Koataokevn mBavav nldvov

AmoTtiunon
ney£0ovg
OTTOTEAECOTOC

AmoTtipnon TopayoueEVOV TAGVEOV



R,

[Mapaptnua

» METAOYNUATIOUOL EPWTIOEWV



R,

Emaveyypagn Epwtnoswyv
(mapadetypa amo IBM DB2)

- Apywn Ep®tnon
SELECT ps.*
FROM tpcd.partsupp ps
WHERE ps.ps_partkey IN
(SELECT p_ partkey
FROM tpcd.parts
WHERE p_name LIKE 'forest%');

« Metaoynuatnouevn Epemnon
SELECT ps.*

FROM parts, partsupp ps

WHERE ps.ps_ partkey = p_ partkey AND
p_name LIKE "forest%';



I,

Emaveyypagn Epwtnoswyv
(mapadetypa amo |IBM DB2)

- Apywn Ep®tnon

SELECT SUM(O_TOTAL_PRICE) AS OSUM,
AVG(O_TOTAL_PRICE) AS OAVG

FROM ORDERS;

« Metaoynuatoupevn Epeotmnon

SELECT OSUM, OSUM/OCOUNT AS OAVG

FROM (SELECT SUM(O_TOTAL_PRICE) AS OSUM,
COUNT(O_TOTAL_PRICE) AS OCOUNT
FROM ORDERS) AS SHARED AGG;

o A7t0 2 sum ka1 1 count og 1 sum xou 1 count!



Emaveyypagn Epwtnoswyv
(mapadetypa amo |IBM DB2)

- Apywn Ep®tnon
SELECT PS_SUPPLYCOST FROM PARTSUPP
WHERE PS_PARTKEY <> ALL
(SELECT L. PARTKEY FROM LINEITEM
WHERE PS_SUPPKEY = L._ SUPPKEY)

« Metaoynuatiopevn Epotnon
SELECT PS_SUPPLYCOST FROM PARTSUPP
WHERE NOT EXISTS
(SELECT * FROM LINEITEM
WHERE PS_SUPPKEY = L. SUPPKEY
AND PS PARTKEY = . PARTKEY)



