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OEMA 1-- EXEXIAKO MONTEAO KAITAQYYEY [30]

®ewpnote t Paon dedopévav EIIIXEIPHEH (COMPANY), 0nmg KOADTTETOL KoL GTLG SLOQAVELES
oV pobNpaTog:

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)




1A.- TI'payrte o Xyeowakn Aryefpa (Relational Algebra) Ta mopokdrm spotipata (queries).

(o) Bpeg ta ovopoto Tov vTtolAmv mov dovAevovy og 6ha ta épya (retrieve the names of
employees who work on every project)

(5) Bpeg ta ovopata Tmv vaeAIA@v Tov dev doviedovy o kavéva £pyo (retrieve the names of
employees who do not work on any project)

AYZH

(@)
Yraiinior o Epyo = stpnymper,ssn (WORKS ON)

Oia ta Epya = mtpnymper (PROJECT)

Yrndaii. ¢ oia ta epya = Apnumberssn (WORKS ON) + Zpuumber
(PROJECT)

Teiixo Query =
”Name(EMPLOYEE) >< SSN=SSN(-7’:Pnumber,SSN(WORKS_ O]V) +JT Pnumber
(PROJECT))

()]
0lo01 o1 varinior = wssy (EMPLOYEES)

001 o1 vraliniol wov gpyalovrar = mssy (WORKS ON)

Telixo query =
T Name (EMPLOYEE) > <l sSN=SSN (”SSN (EMPLOYEES) - JUSSN
(WORKS_ON))



1B.- TI'payte og SQL to mapokdtm spotipata (queries).

(o) INo kdBe Tunuo, Ppeg To OGvopa tov TUNHOTOG KOl TO GUVOAKO KOGTOG Gg Hebodg Yo Tovg
gpyalopévoug oto Tunipa (for each Department, list the Department name and the total Salary - by all
employees — for that Department.)

($) Bpeg o ovopota kot 61evfivoels VITOAAA®Y TOV SOVAEHOVY TOLVAGYIGTOV GE £VO. £PYO OV
exteheiton (Bpioketar) oto [atnoia, Yo to omoio o TUNpa mov 10 eAéyyel dev PBpioketat ota [athoin
(retrieve the names and addresses of employees who work on at least one project located in patisia but
whose department has no location in patisia)

AYZH

(@)

select Dname, sum(Salary)

from EMPLOYEE, DEPARTMENT

where EMPLOYEE.DNumber = DEPARTMENT.DNumber

group by  DName

®)

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
where DEPT LOCATION.DNumber=
EMPLOYEE.DNumber and DLocation = ‘patisia’ )



OEMA 2.- XXEXIAKO MONTEAO KAI KANONIKOIIOIHXH [20]

2A.- Ocompeiote 10 Zyfqpoe R pe to yvopicpato (attributes): A, B, C, D, E, G, H kn 11¢
Aertovpyikéc e€aptioeis (functional dependencies) wov 1oyvovv 6to R :

F={AB> C, AC> B, AD>E, B>D, BC>4, E>G )

Io kGOe éva 0md To, TAPUKAT® GUVOLD YVOPIGUATOV Vo KAVETE Tpio TPAyUATO:

(a) Yroloyiote 10 chvoAo TV €&apTGEDV TOV GYHOVY Y0 TO GVYKEKPULEVO GUVOLO YVOPIGUAT®OV
KoL SlTVITOOTE o (EAAYLOTH) KOVOVIKT KAALYT] TOL

(B) Avayvopicte ov T0 GOVOAO YVOPICUATOV IKavoTolel TNV kavovikn poper BCNF,

(Y) av 10 obvoro dev givar o BCNF, tote emdunére po amochvleon oe éva ovvoro and BCNF
GYNLLOTO TTOV daTnpovV TG 50pTNOELS.

1) {4, B, C}
(ii) {4, B, C,E, G}
(iii)  {A, CE H)

YrevOvuiletor o opiouds g kavovikig uoppic BCNF (edv kot uovo eav yia ke X 2 Y wov 1oyder
0t éva gk TV 0vo ovufoaiver: eite o X 2 Y eivou tetpyuuévy Aertovpyikn eéoptnon i to X eivaa
vIEPKAELDT)

AYXH

W {4,BC}

1. AB> C, AC> B, BC2A - 5oy &ivai pia. eldayiety
Kdioyn

2. Eivau 6 BCNF oot ta AB, AC ka1 BC &ivou ola
VITOWH QLA KAELOLd OTI GYEDT].

3. Eivar non oc puoppn BCNEF.

(i) {4, B, C E, G}

1. AB> C,AC~> B, BC2A, E>G. -1jon civai pia
elayioTy Kaioyn.

2. Ta ABE, ACE xou BCE &ivai 640 vmoyneia ki&101d. AALd
oev givai ovte 2NF yati to E gival vmoocvvolo twy
Kle1o1ov kai toyvel § E>G. Eivar 6 INF.

3. H amocivvlson o ABC, ABE ka1 EG &ivai BCNF.

(iii) {A, C,E, H}

1. Aev vmapyovv Leitovpyikéc eEaptcels — oy uio eldyiocTn
Kdioym.

2. To xie1oi givou i iowe n ACEH

3. Eivai oc uoppny BCNF.



2B.- 'Eoto T0 T0paKATO 600 6VVOAL AELTOVPYIKAOV EE0PTNCEOV

FI={A> CAB > C,D > AC,D D E}
F2={A4 > BC, D > AE}

Asi&te 6T givon 160d0vopa (dnrady, F17=F2")

Evag tpomog yio. va, detyBei avto ivai vo. vroAoyiarody o 000 KAEITUATO TWV JD0 CVLVOAWY KoL VO, POVEL
ot eivou idwa. Evog GAAOS €0KOAOTEPOS TPOTOS €Ival va YIVODY OPLOUEVOL LETOTYNILOTIONO] /
OTAOTOMTEIS — YPNOUUOTOIDVTOS TOVS KOVOVeES Armstrong — kot vo. ovel 0Tl To. 000 oOVoAa eCopTiocwy
eivol ovo1a0TIKG, TO, 010,

YrevOouilovrar opiopévor kavoves mov 1600 v:

Av Y vmoatvoro tov X, t6te X 2 Y (aviavaxlaotikdtnio)

Av X 2 Yoybel, 1ot XZ 2> YZ (mpocadlnon)

AvX 2 Ykou Y2 Z, t61¢ X 2 Z (erafanikomyra)

AvX D Yk X 2 Z, t6te X 2 YZ (évawon)

AvX 2 YZ, t61e X 2 Y kou X 2 Z (oamocdvBeon)

AvX 2 Yk ZY 2 P, 1o1e XZ 2 P (yevdo-perofatikotnra)
AvX DY, t6te X 2 YN Z (towj ovvéiwv)

AYZH

Balovue otn geipa tig rertovpyikes eCoptnoeis tov Fl.

1.- A 2 B,

2.-AB 2> C

3.-D 2> AC

4-D 2> E

H 3.- umopei va avrikataoralei ano

3a.- D 2> Axou D 2> C (amocivlseon)

To 2.- umopet va, avtikaraoctolei (A0yw tov 1.- )amo to

20.- A 2> C

Alda tapa eyvel ue uerafotikornta (D 2 Axor A 2 Capa D 2> C)
ovvernws to D 2 C umopei va pvyel kot to 3a.- yiverai:

3p- D> 4



To F1 topa éyve:

1.- A 2 B,
2-A42>C
3-D 2> A4
4.-D 2 E

Ilov mpogavas civar to ido ue to F2 (epapuolovras tov kavova
&vaong)

OEMA 3.- EYPETHPIA - BEATIEXTOIIOIHEH [20]

Oeopeiote 10 TOPUKATO Xyeorokd Zyqpa kor to SQL gpatnpa

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

(a) Tv mAnpogopieg ywo Tig mapamdve Xyécelg ypeldletorl €vag tomkdg / cofapds  eumopikds
Bertictomomig (6nmg 0 Pertiotomomig tov SQL Server) yuo va emhééet Eva kaAd TAGVO exTéleong
v 10 ovykekppuévo SQL Epotnpua?

O peiticTomoinTic YPEILETAlL TANPOPOPIES OMMS TOV TOLd
sopetpio (indexes) vmapyovv kar t1 tomov oto S.sid, Y.sid,
Y.pid, P.pid, S.city, P.price . Eniong Oa ypicacrtei ototioTikd
vio. TH fdon 0£00UEV®WY, OTTWS TIS VWHAES / YOUNAES TIUES,
KOTOVOUN TIHMOV KAT.

(B) Tooec drapopetikég drota&els ouvdéopmy (joins) évag tétolog Pertiotonomntrg Oa e&etdoet otav
amopacilel Tog o exteleotel 10 gpdTuUo kot moleg? (YmodeEn: Swtdelg apiotepod Paboug
ocuvdéopwv — left-deep plans)

O peitictonmomtiic Oo eéetdoel uovo ovo oratalels (apieTepov
fabovg), cvyrekprusvo

((S join Y) join P) kou

(( Y join P ) join §').



(y) Tow evpemiplo givarl gvOEXOUEVOG XPIOLYLE. OTOV VTOAOYIGHO TOV €POTNUATOS. Attioloyeiote
GUVTOUO TNV OTdVTNGCT GO,

‘Eva talwvounuévo evpetijpro oto P.price OQa ntav ypnciuo
(range retrieval).

Erniong, B+ - oevopixa svpetypia ota Y.sid, Y.pid, P.pid yio ™
xpron Tov alyopibuov sort-merge.

(0) Tog emnpedlovtar To. TAava extédeong amd v mpdobeon evog “ORDER BY sname” oto
epOTNHA?

O peiticromomntis Oa mpémelr va eEETAGEL MAAVA EKTELEGHS
OV OQPVOVY TO Sname TACIVOUNUEVO (TapamiEvpl EmTVYIO),
0AMDG Oa mpémel va Eyel MAAVA EKTEAEONS TOV O6TO TEAOS
taltvouovv ancvleiog oto sname.

OEMA 24 -- MONTEAAOITIOIHXH [30]

Mo etapeio petagopav, ovopalopevn KOYBAAA, petaeépel oyabd yo po peydin aivcido
supermarkets, tov ovoudletar IAPEKOXME. Ta gopmyd g KOYBAAA moparapfdavoov oyadd
amd anobnkeg kot ta mapadivovy o€ cuykekpiuéva katacthpata (supermarkets). ‘Eva poptnyo gival
duvatdv vo PETaPEPEL TEPLOGOTEPES TIG M “amocToréG” (ohvoro ayabdv yuo éva katdotnua) og éva
amhd ta&idt (o apBudc tagdod mpoodiopilel povoonuavta to To&idt) Kot mapadidel avtég TIg
ATOGTOAEG G€ i 6Epd amd supermarkets.

Kdéfe amootoly avayvopiletoar and éva AplOpoAmoctorng Kot €yel dAleg mAnpogopieg, dnwg dyKo
amooTOMG, Papog, Tpoopiopds, KAT. To @optnyd £XOVV SLOQOPETIKES SVVALKOTNTEG KOl OGOV A.pOopd
oV 6YKO ayoddv Tov xwpohv, ahAd Kot To BAPOg TOV UITOPOVV VO, LETOPEPOLV.

Mia Bdon dedopévav, mov Ba xpnoiporombei kot and 11 000 gratpeies, givar vd oxedooud Yo va
KPOTAEL OTOLYEID GYETIKA LE TNV YPTOT TOV QOPTNYOV KabMG Kot TIG 0mooTtoAég ov yivovtal. H Pdaon
dedopévav Bo ypnoionombel yio ToV TPOYPOUHATIOUO TOV QOPTNYDV Kol Y10 £YKUPEG TAPAOOCELS
ayobmv 6t0 ToAvkatactiuoTo (supermarkets).



4A.- Kotaokevdote éva d14ypoppo ovtoTnToS-6XE01GS Y0 T1] ROVTEAOTOIN O TOV AVOTEP®.

To dudypoppo wpémnel va givor AAMPES VIO TNV Evvola OTL OAEC O OLOTNTES TOV OVIOTNTMV-CYEGEDV
nmpEnEL va delyvovTal.

AYXH  (EAAXIXTH)

AIIOOHKEX

Zexivovv_amo

Doptyya-mwov
Xpyowonoiovvral

DPOPTHT A

TAZIAIA

IIpoopiouog KATAYXTHMATA

AIIOXTOAEY




AITIOOHKEY ( Ovoua, Tonob¢oia, ...)
TAZIAIA (Ap18uocTaéiorod, Huspounvia, ...)
AINIOXTOAEY (Ap1buocAnoctoling, Bapog, Oykog, ... )

DPOPTHTI'A (Ap1BuocPoptnyov, AvvauikotytaBapouvg,
AvvauOykov, ...)

KATAYXTHMATA (Ovoua, A1cvovon, ...)

4B.- Katookgvdote v avtioctolyn oyecwoki) Pdaon oedopévav, gite mapovordlovrag éva
owaypappa (oYE6LEKOV) oYNNATOS 0T®G ota TpoTewvopeva Bifiia Tov padnipatog 1 pe amin
nopdBeon Tov Zynpatov Xyécewv (Quoikd, pe 6o To oTolEid: OL0TNTES — YvOpiopoTa,
KA£101d, KAT.)

Znueiowon:: T to oxedwopd prnopeite va gite va METATPEWYTE to E-R  didypoppa (topordve)
G€ OVAAOYT OYECLOKT TEPLYPAPT], T VO TOPOVGLUGETE TO GYEGLOKO HOVTELD amevbeiag e ta oTotEin
TEPLYPAPNG TTOV JIVOVTOL GTHV EKPDYNOT).

AIIOOHKEZY ( Ovoua, TonobO¢oia, ...)

TAZEIAIA (Ap1BuocTaéiorov, Huspounvia, .. Ap1Ouoc®doptnyod)

AIIOXTOAEY (Ap1BuocAnoctolijg, Bapog, Oykog, ...
Ap1BuocTaeroror)

DPOPTHI'A (Ap1BuocPoptnyov, AvvauikortyraBapovs, AvvouOykov,
)

KATAYTHMATA (Ovoua, A1icvvvon, ...)

AINIOOHKEX-TAZIAIA(Api1BuocTalerdoov, OvouaAroOnxnc )

KATAYTHMATA-TAZEIAIA(Ap1BuocTaéerorov,OvouaKatoactiuatos )




