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E-R povteAa - Flashback
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E-R Movtela

Mua etapeia petadopwyv, ovopalopevn KOYBAAA, petadEpel ayada yia pia
neyaAn aAvoida supermarkets, mou ovopadletal MAPEKOXZME. Ta poptnyad tng
KOYBAAA ntapolapfavouv ayaba amnd anoBnkeg kat ta rntapadivouv oe
OUYKEKPLUEVA KataoTApata (supermarkets). Eva ¢optnyo ivol Suvatov va
LETAPEPEL TIEPLOCOTEPEC ATIO LA “omtooTOAEG” (cUVOAO ayaBwv) og Eva arAo
toidL (0 aplOpoc tatldlol poodlopilel povoonpavta to tagidl) kat mopadidel
OLUTEC TLC OLTTOOTOAEC O€ HLOL OELPA OO KATOLOTAOTAL.

KaBe amootoAn avayvwpiletat amno eva AplOUOATTIOOTOANC Kol EXEL AAAEC
nAnpodopleg, OTIWC OYKO ATOOTOANC, BAPOC, TTPoOoPLoUOG, KATT. Ta poptnya
EXOUV SLAPOPETIKEC SUVALKOTNTEC Kall 0coV apopd Tov OYKO ayaBwv mou
Xwpouv, aAAd kol To BApog mou propouv va petadEpouv. Mua Bdaon
dedopEvwy eival uTIO oXeSLACUO VLA VAL KPOTALEL OTOLXELOL OXETIKA LLE TNV XPNON
TwV $opTNYWV KABWC KoL TLC OLTTOCTOAEC TTOU YivovTol.
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2XEOCLAKO LOVTEAO

OOPTHIO (Ap.@optnyou, MaxBapoc, MaxOykoc,...)
AlOOHKH ( OvouaAr, Tornodeaoia, ...)

TAZIAI (Ap.Taéldlou, Huepounvia, ..., Aptduoc@optnyou)
AlMNOZTONH (Ap.ArtootoAng, Bapoc, Oykoc, ..., Ap.Taététou)
KATA>THMA (OvouaKat, AteuBuvon, ...)
[MAPANABH_AlO(Ap.Taéidiou, OvouaArn)

KANEI >TASH(Ap.ArtoogtoAng OvouaKat)
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2xeotakn AAveBpa - Flashback

e Select o.(R)
 Project p, (R)
 Union RUS
e set difference R-S

e Cartesian product RXS

e Rename p, (E)
* [ntersection RMS
e natural join R><S theta join RD>< S

e Division R/S
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2xeolakn AAyeBpa

EMPLOYEE ( SSN, Name, BirthDate, Address, Sex, Salary, SupSSN, DNumber)
DEPARTMENT ( DNumber, DName, MgrSSN, MgrStartDate)

PROJECT ( PNumber, PName, Location, DNumber)

DEPT_LOCATION ( DNumber, DLocation )

WORKS_ON ( SSN, Pnumber, HoursPW)

Bpec ta ovouarta twv unaAAnAwv nov douAevouv o€ 0Aa Ta Epya
YraAAnAot o€ Epya = oy, mper ssy (WORKS_ON)

OAo ta Epyoa = 1tppymper (PROJECT)

YriaAA. o€ oAa ta epyat = My, mper sy (WORKS_ON) = 1t pyy el PROJECT)

TeAlko query =
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2xeolakn AAyeBpa

EMPLOYEE ( SSN, Name, BirthDate, Address, Sex, Salary, SupSSN, DNumber)
DEPARTMENT ( DNumber, DName, MgrSSN, MgrStartDate)

PROJECT ( PNumber, PName, Location, DNumber)

DEPT_LOCATION ( DNumber, DLocation )

WORKS_ON ( SSN, Pnumber, HoursPW)

Bpec ta ovouarto twv unaAAnAwv rnou 6 SouAevouv o€ KavéEva Epyo

OAot oL urtaAAnAot = 1t .\ (EMPLOYEES)
OAot oL urtaAAnAot tou epyadovtal = 1t ¢, (WORKS_ON)

TeAlko query =
T nyame (EMPLOYEE) D<looyossn (T8 ssy (EMPLOYEES) - 1t (o (WORKS_ON))

QG OO uahonal echma
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SQL

EMPLOYEE ( SSN, Name, BirthDate, Address, Sex, Salary, SupSSN, DNumber)
DEPARTMENT ( DNumber, DName, MgrSSN, MgrStartDate)

PROJECT ( PNumber, PName, Location, DNumber)

DEPT_LOCATION ( DNumber, DLocation )

WORKS_ON ( SSN, Pnumber, HoursPW)

[ta kaGe Tunua, Bpec to ovoua tou TUNUATOC KoL TO CUVOALKO KOOTOC OE
utodouc yLa touc epyalouevouc oto Tunua

select Dname, sum(Salary)

from EMPLOYEE, DEPARTMENT

where EMPLOYEE.DNumber = DEPARTMENT.DNumber

group by DName
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EMPLOYEE ( SSN, Name, BirthDate, Address, Sex, Salary, SupSSN, DNumber)
DEPARTMENT ( DNumber, DName, MgrSSN, MgrStartDate)
PROJECT ( PNumber, PName, PLocation, DNumber)

DEPT_LOCATION ( DNumber, DLocation )

WORKS_ON ( SSN, Pnumber, HoursPW)

Bpec ovouata unaAAnAwv rrou SouAevouv touAaytotov o€ Eva Epyo ota latnota, ylo to
ortolo to Tunua ou to eAEyxeL b€ Bpioketal ota Matnola

select Name, Address
from EMPLOYEE
where exists (select * from WORKS_ON, PROJECT
where WORKS_ON.Pnumber = PROJECT.PNumber and
EMPLOYEE.SSN = WORKS_ON.SSN and
PLocation = ‘patisia’ ) and
not exists (select * from DEPT_LOCATION, WORKS ON, PROJECT
where WORKS_ON.Pnumber = PROJECT.PNumber and
EMPLOYEE.SSN = WORKS_ON.SSN and
DEPT_LOCATION.Dnumber=PROJECT.DNumber and
DLocation = “patisia’ )
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Kavovikoroinon

R(A, B, C, D, E, G, H)
F={AB—>C, AC—>B AD—>E B—>D BC—>AE—>G}
e JUvoAo géaptnoewyv KoL EAaxLotn Kavovikn kaeAvyn
 EAeyyoc BCNF

e Av oy, artoouvieon

{A, B C}
{AI B/ CI EI G}
{AI Cl El H }
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EAaxLotn kavovikr kaAudn

e AlooBntka pa kavovikn kaAvugn tou F eivatl Eéva eAayLloto
oUVOAO aro cuvaptnoLaKEC e€aptnoelc Looduvapo pe to F,
riov dev €xeL mAeovalovoec e€aptnoelc N TtAeovalovta HEPN
eEopTNOEWV.

e Eva ocuvolo F amo FD eival eAaytotn kaAuygn ov LKOVOTIOLEL
TOL TIALPAKATW:

(1) KaBe ecaptnon aoto F gival TnG popeng: X — A, o1Tou A gival
Eva atTAO yvwpIioua

(2) Agv ptropoupe va atrooupoupe pia FD atré 1o F kal va
£CAKOAOUBOUE va £XouE Eva aUuvoAo Icoduvapo Tou F

(3) Agv ptTopoupe va avTikataoTriooupe pia FD X —> Aammé 1o F
ue mia FD Y - A, ottou Y < X Kal va €COKOAOUBOUUE va £XOUME
€éva oUuvoAo 1c0duvapo Tou F
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Auon

AB - C {A, B, C}

AC—> B AB s C

AD —> E AC —> B

B—>D BC — A

BC—> A

E—>G Kaveva yvwploua dev gival eéwTepLKo
(extraneous)

Apa eAaytotn kaAvyn
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Auon

AB — C {A, B, G E, G}

AC — B AB—C
AC —> B

AD —> E BC —s A

BC—> A

E—>G Kaveva yvwploua dev gival eéwTepLKo
(extraneous)

Apa eAaytotn kaAvyn
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Avon

AB — C {A,C E H}

AC— B

AD —s E Aev urtapyouv eéaptnoeic — eAayiotn kaAuyn
B—D

BC—> A

E—> G
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BCNF - Flashback

Eav kat uovo gav yio kage X — Y mou LoyUEL
TOTE Vo K TwV dUO0 ouuBalvel:

e X > Y eival tetpiuuevn Asttovpyikn éoptnon
e To X eivat urtepkAeLdi
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2NF Flashback

H R eivat oe 2NF av givol og INF kot Kaveva pn-
npwtevov Nvwplopo dev eival LEPLKWE EEOPTWUEVO
amno eva vtoPndlo kAeldl
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ArtocuvOeon - Flashback

To R og Ry kal R,

— R, kal R, gival oe BCNF

— Lossless-join decomposition
— Dependency preserving
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Auon

AB - C {A, B, C}

AC—> B AB s C

AD —> E AC -5 B

B—>D BC — A

BC—> A

E—>G Eivat oe BCNF éwott ta AB, AC kait BC eivai 0Aa

urtoynea KAeLOLor otn oxeon

_}‘(E‘"Er‘
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Auon

AB — C
AC —> B
AD — E
B—D
BC—> A
E—>G

{A, B, G E, G}
AB — C
AC —> B
BC—> A
E—>G

Yrroynopia kAetdio:: ABE, ACE, BCE

Aev elvat e BCNF. Aev eivat oute o 2NF ylati
UTTAPXEL UN TTPWTEVUOV yVwpLloua rtou éaptatol
arto UrtoouvoAo twv kAebwwyv (E — G)

ABC kat ABEG ouwc¢ ABEG 6¢ev eivat BCNF yiati
to urtonto kAeldi eivat ABE kot urtapyet E— G
EG kat ABE *
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Auon

AB — C {A,C E H}

AC—E To kAeldi i 1o) ACEH

AD —> E C’)K El LELVO(I.II’]L an
Elvat og uopepn BCNF

B—D

BC—> A

E—> G
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loobuvapulo cuVOAOU EaPTNOEWV

F1={A—>C AB—>C, D—>AC, D—E}
F2={A— BC, D— AE}

Aeitte otL eival Looduvapa

1. Fl+=F2+
2. Metaoxnuatiopol e kovovec Armstrong
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Flashback

e Av Y urnoouvoAo tou X, tote X — Y (avtavakAaotikotnta)
e AvX — Y oyvel, tote XZ — YZ (mpooavénon)

e AvX > YkatY — Z tote X > Z (uetaBatikotnta)

e AvX > YkatX— Z tote X > YZ (evwon)

e AvX > YZ tote X > Ykat X — Z (artoouvieon)

e AvX— YkatZY — P, tote XZ — P (YevdboustaBatikotnta)

24/1/2017



Auon

F1={A—>B AB—>C,D—>AC,D—E}
F2={A— BC,D— AE}

1. A—>B

2. AB—>C

3. D—>AC
4, D—>E

3a. D — A kat D — C (artoouvieon)
2a. A— CAoyw tnc 1, kat twpa to D — C uropei va puyeEl

*A=B L A B
e A>C
e D>A

= D — AE
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EupetnpLa - BeAtiotomnoinon

Suppliers(sid: integer, sname: char(20), city: char(20))
Supply(sid: integer, pid: integer)
Parts(pid: integer, pname: char(20), price: real)

SELECT S.sname, P.pname
FROM Suppliers S, Parts P, Supply Y

WHERE S.sid = Y.sid AND Y.pid = P.pid AND S.city = "Madison"
AND P.price < 1000
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BeAtiotomnoinon

TL TANpodopLleC yLa TIC TAPATIAVW 2XECELC XPELALETAL EVOLC
BeATLoTOMOLNTAC YLO VA ETUAEEEL EVAL KOAO TTAAVO EKTEAEONC
ylot To cUYKeKpLpUEVo SQL Epwtnua?

e [lolx KoL TL TUTTOU EVPETNPLA urtapyouv ota S.sid, Y.sid, Y.pid,
P.pid, S.city, P.price .
* JTATIOTIKA YLA TNV KATAVOUN TLUWYV

24/1/2017



BeAtiotomnoinon

MNooec dLadopeTikec Slataéelc cuvdEoUwV (joins) €vacg TETOLOC
BeAtiotomolntnc Ba e€stdoel otav anodacilel mwc Oa
EKTEAEOTEL TO EPWTNMA KOL TIOLEC?

e MONO apiotepoBaideic I><] Pid = pid I><gsid=sid
(( SjoinY ) join P) kot /\ /\
((Yjoin P)join§S) ><lsid=sid P /[><]<d pid

S Y P Y
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BeAtiotomnoinon

Mola evpeThpLa lval EVOEXOUEVWE XPAOLLOL OTOV UTTOAOYLOUO
TOU EPWTAMOTOC.

 Eva taéivounuevo evpetnpto oto P.price Ba ntav xpnoLuo
(range retrieval)

e FEmionc, B+ - devopika eupetnpla ota Y.sid, Y.pid, P.pid yia tn
xprnon tou aAyopiduou sort-merge
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BeAtiotomnoinon

Nwc¢ ennpealovtal ta TAAvVA EKTEAECNC ATTO TNV TIPOcBOeon evog
“ORDER BY sname” oto epwtnua?

e O BeAtioromointnc Vo npemnetL va eEETACEL TAQVO EKTEAEONC
JToU apnvouv to sname taétvounuevo (mapanievpn entuyia),
aAAlwce Vo mpemeL va Exel mAAvVo EKTEAECNC ITOU OTO TEAOC
taélvououv antevveiac oto sname.
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