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TL eldape peXpL Twpa

AUO YAWOOEC EpWTNCEWV TIOU amoteAoUV To Bewpntiko utoBabpo

Yyeolakn aAyeBpo: plor alyeBpa ocuvoAwv Tou adopd TPAEELS
TIOVW OE OXEOELC

YYEOLOAKO  Aoylopo  (mAsladwv):  SNAWTIKO TPOmo  €kdpaonc
EPWTNOEWV
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" F1OLKOU OKOTToU yAwooa mpoypoUUAaTIOUOU yila BAOELC
dedouevwy

» H “standard” yAwooa yLa oxeolokec Baoelc Sedopevwy.

" AnAwtkn (declarative) (av kat £xeL kATOLA OTOLXELA
SLadLKAOTLKOU TTIPOYPOLUUOTLOMOU)

= apyka Sequel (Structured English Query language) otnv IBM w¢
HLEPOC TOu System R,
» twpa SQL (Stuctured Query Language)

= 5SQL-89, SQL-92, SQL-99, ...



SQL

= DDL (Data Definition Language) MNwooca Oplopol Asdopevwv
(FTOA): oplopog, Onuioupyia, Tpormomoinon kot olaypoadn
OXNUATOG

= DML (Data Manipulation Language) TAwooca Xelpltopou
Aedopevwy (FTOA)

" eloaywyn, Ttpomornoinon, Owaypadn OedopEvwy

= eriidoyn 6edopevwy (YAwooa epwtnoswy, query language)

Mpodlaypadec aoPalelag - xpNOTEC Kol SLKALWUATAL.
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Aladopec otnv unootnpn ¢ SQL os
dtadpopa oxeowaka 2ABA (mxy Oracle SQL,
MySQL, SQLite, kAT)



Baown Aoun Epwtnong
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Baolkn Aoun

H Baowkn doun plag epwtnong os SQL €xeL tnv €€nc popdn:

OVOUATA YVWPLOUATWY

/
SELECT A, A, .., A, = OVOUOTO OXECEWV
FROM R]_r RZI Rm

WHERE P « ouvOnkn

<«

loodUvaopo Tou: Tt AL Ay, o Ar (0p(R; xR, x...R))
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select

SELECT A1, A2, .., An

FROM R, R, ..R_
WHERE P1 2 n A1, Ay, .., Ap (0 P (Rl X R2 X .. Rm))

SELECT avtiotowel otnv mpaé€n tnc mpoBoArnc tTng OXECLAKNAC
aAyePpag

MMota yvwpliouoto BEAOVUE va UTIAPYXOUV OTO OITOTEAECUO
NG EpwTNONC.
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from

SELECT A1, A2, .., An Ta . A (0p(RiXRXR))

FROM
WHERE P

FROM avtloTtolxel otnv mpAén ToU KAPTECLOVOU YIVOUEVOU
NG OXEOLAKNG AAYEPpaLc.

[Molec oxeoelc Ba xpnotluomolnBouv yLa ToV UTTOAOYLOUO
TOU OTTOTEAECLLATOC.
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where

SELECT A, A, .., A,
FROM R1, R2, .. Rm

T Ay, . Ay (O p (REXRy X RL))

WHERE P

WHERE avtlotowel otn ouvOnkn ¢ mpa&énc tnc ertAoync
oTn oXeolakn aAyeBpa.

To katnyopnua P €xeL yvwplopato TwV OYXECEWV TIOU
eudavitovtal oto FROM.
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MNapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Ovopata nBornolwv mou naillouvv otnv tawvia Gone by the Wind

SELECT Name
FROM Plays
WHERE Title = 'Gone by the Wind*;
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select

»" Otav 6ev umtapyxeL to where, to P Bewpeital OtL LoYVEL.

Napadetypa: Ovopato OAwV Twv NOOTIOLWY TTOU £XOUV TTALEEL OE TALVIEG

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT Name
FROM Plays;
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select distinct

MPOZOXH: At yivetal amaloidpn twv SUTAwV epdavicswv.

" H SQL emupenel moAAamAEC epdavicelc tng idlag
nAswadac o pa oxeon. Mo oyeon otnv SOL ival eva
rnioAvouvolo (multiset) n BuAakac (bag).

Artaloldn SumAwv epdovicewv

FROM Plays;

Mooec¢ popéEc eupaviletal to ovoua evog ndomotou av dev urntapyet to DISTINCT;
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select *

ErttAoyn OAwV TwV YVWPLOUATWVY

SELECT *
FROM Plays;

H «uitkpotepn» SQL epwtnon (uac oivelt to
TTEPLEXOUEVO TOU aVTIOTOLYOU TTivaka)
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select

AplOunTIkES PAteLc (+, -, *, /) avapeoa og otaBepec R yvwplopota
TAELd wv

SELECT Title, Year, Duration/60, Type
FROM Movie;

Enlotpedel pla oxeon Ola pe tn oxéon Talvia pOVOo TIOU TO YyVWPLOUA
Sdlapkela pog divel Tic wpecg (€xel dSlatpebet pe to 60)
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where

>uvOnkn touv where

Aoykot teAeoteC: and, or, not

TeAeOTEC OUYKPLONG: <, <=, >, >=,
between, not between

QVAUECO O€ aPLOUNTIKEC ekPpaoelg, cUBoAOOELPEC (strings),
Kot EL6IKOUC TUTTIOUC.

= <>)
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MNapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Tov TitAo OAWV TWV TALVLWVY TIOU yupiloTtnkav peta to 1995 kat eival
OLOTIPOLLOLUPEG

SELECT DISTINCT Title
FROM Movie
WHERE Year > 1995 AND Type = 'Aonipopavpn’;
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MNapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Xpnon tou between :

SELECT DISTINCT Title
FROM Movie
WHERE Year BETWEEN 1990 AND 1995;

OVTL TOU

SELECT DISTINCT Title
FROM Movie
WHERE Year >=1990 AND Year <=1995;
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Baowkn Aoun

" Otav 10 (6l0 yvwplopa epdaviletal oto  oxnua
NMEPLOCOTEPWV OO PO OXECEWV, TOTE OLakplon Pfaocn tou
oupBoAlopou:

<OVOUO-0YE0NC>. <OVOMO-YVWpLopaTtoc>
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MNapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Nopddelypa QuUaolkrc cuVEVWanc:
Touc¢ nBormolouc (to dvopa Ttouc) mou yevvriBnkayv rpv tTo 1950 Kot Emaav
O€ TOlVLiEC petd to 2010

SELECT DISTINCT Name
FROM Plays, Actor
WHERE ActorYear-of-Birth < 1950 AND

Play.Year > 2010 AND
Gctor.Name = Plays.Name; S )
- A\

Mpoooxn oTLC CUVONKEC CUVEVWONG
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MNapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Nopadeypa duoLknC cuVEVWONC:
Touc¢ nBormolovc mou nailouv og ACTIPOUAUPEC TOLLVLEC

SELECT DISTINCT Name
FROM Plays, Movie
WHERE Type = ‘Aontpopaupn’ AND

@ys.ﬁtle = Movie.Title AND Plays.Year = Movie.Year

N\

JuVvONnKn ouvévwongc
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Baowkn Aoun (emavaAnyn)

H Baowkn doun plac epwtnong o SQL €xeL tnv €€nc popdn:

OVOHOTO YVWPLOUATWV

SELECT DISTINCT A;{ A, .., A
/ OVOUOTO OXECEWV

n

FROM R, R, ..R_

« ouvonkn

WHERE P

looduvapo tou: Tt AL Ay, A (O p (REX Ry X R))
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Baoiwky Aoun (emavainn)

Select
v' Awaypodr) SutAdTiuwy: SELECT DISTINCT

v SELECT * (6Aa ta yvwplopata)

2uvOnkn tou where

Noylkol teAeoTéc: and, or, not

Teleotéc olyKkpLoNG: <, <=, >, >=, =, <>, between, not between
AVAUEOQ OE aPLOUNTLKEC EKPpAOELS, cUMBOAOTELPEC (strings), kall

eL81KoUC TUTIOUC.

Ta anoteAeopata plog epwtnong AEN amobnkevovtal
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Napadelypata

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

OAa ta CUOTATLKA TTOU APECOUV OE HOLTNTEC
Tol CUOTATLKA TTOU ApEcoUV otov doltnth AnuAten

T CUCTATLKA TNC TITOOC ZTMECLAA

W N

TLc Ttito€C MOV £XOUV CUCTATLKA TTOU OPECOUV oToV dpottnt AnUnTeN
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Pizza
Name
Vegetarian
Vegetarian
Xapan
Xapan
Inéolal
Inéolal
Inéolal

EAANvIkA

Ingredient
pavitapt
el
avovag
loumnoév
loumnoév
UTELKOV
poviTapt

e\a
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Mapadelypa

Likes
Student
AnpAteng
Kwotag
Mapia
Katepiva
Mapia
AnuAtpng
Mapia

EvayyeAia Mitoupa

Ingredient
pavitapt
{opunov
ella
pavitapt
{ounov
UTELKOV

ovavag
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SQL

[eploooTtepO YO TN YAWOOO EPWTNOEWV

- Mpaéelc pe ZupPolooelpeg
- Aataén NAswadwv

- AAaynl Ovopatocg

- MetapAntéc MAsladwy

- H twpn null
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[Mpacelc pe cupPolooeLpEC

H 1o ouvnOlopEvn mpaén elval Talplacpa mpoTuTTWV:

% tapLalel onowadnnote cupPolooelpd
ToLpLAlEL OTIOLOSATIOTE Yo paKTRP

[vetal Slakplon avapeoa o kedbaAala Kol PKpA

2UyKpLon xpnotpormowwvtog to LIKE, NOT LIKE
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Mpacelc pe cupPolooeLpec

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)
Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadeyua:
Ot TitAot OAwv TwV TaVIWV ToU TTEPLEXOUV TN Aeén OaAaooa

SELECT DISTINCT Title
FROM Movies
WHERE Title LIKE ‘%OaAacco%’;

MoAAEC akOpa TipAéeLc SLaBEaLUEG.
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Awatoén MAewadwv

Xpnon tou ORDER BY wote oL mAelddec oTO QMOTEAECHO va  Eival
ToELVOUNEVEC e BAON TO AVTLOTOLYO YVWPLoUA

Default: avéovoa diataén

SELECT DISTINCT Title, Year
FROM Plays

WHERE Name = ‘Robert De Niro’
ORDER BY Year;
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Awatoén MAewadwv

Default: avéouvoa diataén
AMA Kol AUECOC TIPOOSLOPLOUOC XpnoLpomnolwvtac to ASC (avéouoa) R to
DESC (pBivouoa). Entiong, taévopunon pe Baon moAld yvwplopata.

Napadelyua:

SELECT *
FROM Movie
ORDER BY Year DESC, Title ASC;

H taéwvounaon eivat dartavnpn Asttoupyia.
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[eploplopoc pneyebBouc
QTTOTEAEOLATOC

Meploplopo tou peyEBouc Tou anoteAEoUATOC e xprion tou LIMIT <k>

2€ ouvbuaouo n oxt ue to order by:
av dev umtapyxel to order by to LIMIT k pog divel kamotleg tuyaieg k mAeLAOEC
Qo TO ATOTEAECHO — AV UTTAPXEL TO order by pag Sivel T mpwteg k

SELECT Title, Year

FROM Plays

WHERE Name = ‘Robert De Niro’
ORDER BY Year DESC

LIMIT 8;

8 aro T 1o Mpoodateg -- av Sev umtapyel To order by, Sivel 8 tuyaieg
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AAN\ayn Ovopatoc

To ovVOUOTO TWV YVWPLOUATWY OTO OMOTEAECHA E(VOL OLUTA TWV OXECEWV
oTnv Epwtnon.

Avvototnta aAAayng TOU OVOUOTOC TOOO MLOC OXEONC 000 KOl E€VOC
YVWPLoMATOC:

<maAto-ovopa> AS <véo-Ovouo>

To as pmopel va epdavitetal oto select r} oto from
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ANy Ovopatoc

Mo topadelypa:

SELECT Title, Year, Duration/60 as Hourly-Duration, Type
FROM Movie;
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ANy Ovopatoc

Xpnotuo otav

(a) oTav €xoupe aplOuNTKEC ekdppaoelc oto SELECT kot Sev €xouv ovoua

(B) 6tav B€Aoupe va aAAAEOUE TO OVOA TOU YVWPLOUOTOC OTO OMOTEAECA

(v) 6uo oxeoelg tou FROM €xouv yvwpiopata pe to idlo ovoua
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MetaAntec mMAsLO WV

Muwa uetaBAntn mAsiadac pnopel va oplotel oto FROM xpnotpomnotwvtag to AS:

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT DISTINCT Name
FROM Plays AST1, Movie AST
WHERE [1.Title = T.Title AND [1.Year = T.Year AND Type = ‘Aontpopaupn’;
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MetaAnTtec mMAsLO WV

v' Ot petaPAntéc mAelddwy sival wolaitepa xpriotpe otav BEhoupe va
ouykpivoupe duo mAeladec tng dlag oxeong (Le cuvévwon - self-join).

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadeyua: To oOVOUXTO OAWV TWV TALVLWYV TTOU EXOUV OLOPKELD,
UEYAAUTEPN TOUAGYLOTOV Qo Ula tawvio tou yupliotnke to 1995

SELECT DISTINCT T.Title
FROM Movie AS T, Movie AS S
WHERE T.Duration > S. Duration AND S.Year = 1995;
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H tyun null

Xpnon tng Ag€nc kAewdt IS NULL (IS NOT NULL) o€ pta cuvbnkn ylo va
geA€yEoupe av pa T ivat null.

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT Name
FROM Actor
WHERE Address IS NULL;
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Aoyikn Tplwv Tiuwv

H SQL Aoyikn tplwv Tipwv pe Tineg TRUE, FALSE, kat ATNQ2TO
(null)

2to amotéAeopo tou SELECT-FROM-WHERE avrikouv povo ot
NMAELAOEC TIOU LKAVOTIOLOUV TNV ouvOnkn touv where (n £kdpoon
exeL tnv Tun TRUE)

NOT
TRUE FALSE
FALSE TRUE

AFNQ3TO (NULL)  ATNQSTO (NULL)
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Aoyikn Tplwv Tiuwv

AND TRUE FALSE UNKNOWN
TRUE
FALSE
UNKOWN
OR TRUE FALSE UNKNOWN
TRUE
FALSE
UNKOWN

P=Q, av éva amno ta 6uo eivat UNKNOWN &ivet UNKNOWN
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H tyun null

Eudavion null

" Y& apLOUNTIKEC IPAEELC: To amoTteAeopa eival null otav omoladrimote
TR eivac null

m Je ouva9pOLOTIKEGC OUVOPTHOELC: ayvoEeital tAnv arto to COUNT(*)
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ErtavaAnyn

Mpaéelc pe 2upBolooelpec

H 1o cuvnBLlopEvn mpaén sivat TolpLooo TTPOTUTIWV:
% taipldlel onolabrimote cupBoAooELpd
TopLAlEL OTIOLOOATIOTE Yo paKTAPA

YUykplon xpnotpornotwvtag to LIKE, NOT LIKE

Alataén twv MNAsadwy

Xpnon tou ORDER BY wote oL mAelddec oOTO QMOTEAECHO va  E£ival
TOELVOUNUEVEC LE BAON TO AVTLOTOLYO YVWPLoUA

Default: avéouvoca Oiataén, aAAd kot Apeca ypnotporowwvtac to ASC
(avéouoa) n to DESC (pOivouoa).
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ErtavaAnyn

= Xprjon tou cupPoAlopou:

<OVOUO-0XE£0NC>.<OVOoUO-YyVWplopatoc>

= Auvatotnta oAAoynC TOU OVOUOTOC TOOO MLOC OXEONC 000 KOl €VOC
yvwpLlopatoc:

<MOALO-Ovopo> AS <vEo-Ovouo>

To as pmopel va epdaviletatl oto select i oto from
v' Ot petofAntec mAsiadbwy (AS oto FROM) sival braitepa XprioULeC
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Baoiwkn Aoun Epwtnonc

Bdaoeig Asdopévwy 2016-2017

SELECT [DISTINCT] A, A,, .., A,
FROM R,, R, ..R_

WHERE P

ORDER BY A

LIMIT k;

EvayyeAia Mitovpa
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1.
2.

MNapadeiypota

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

Tpla ocuoTaTIKA TTOU APECOUV OE POLTNTEC

Tol cUOTATLKA TIOU aApEcouV o€ SU0 TOUAAXLOTOV HOLTNTEC
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[Mpaelc ZuvoAou

EvayyeAia Mitovpa
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Mpaelc ZuvoAou

MpadceLc:

= UNION (évwon)

= INTERSECT (toun)
= EXCEPT (S6ladpopa)

epappolovral 0 CUUPATEC OXEOELC.
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[evikn Zuvtaén

(SELECT
FROM
WHERE )

UNION/INTERSECT/EXCEPT

(SELECT
FROM
WHERE )

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

47



Evwon

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Ta ovouarta twv ndorolwyv ou entaiéav o€ tawvieg tov 2006 n tou 2007

(SELECT Name
FROM Plays

WHERE Year = 2006)
UNION

(SELECT Name
FROM Plays

WHERE Year = 2007);
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Evwon

Arntadoupn SutAwv spdavicswy,

ektdc av xpnowporonBeito UNTON ALL

MéyLotoc aplOuoc moANanmAwy epdavicewy;
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Evwon

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

(SELECT Name
FROM Plays

WHERE Year = 2006)
UNION ALL

(SELECT Name
FROM Plays

WHERE Year = 2007);

MeyLotoc aplOpocg oAAATIAWY
eudavicewvy;
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Evwon

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

(SELECT DISTINCT Name
FROM Plays

WHERE Year = 2006)
UNION ALL

(SELECT Name

FROM Plays

WHERE Year = 2007);

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

51



Toun

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Ta ovouata twv ndomowwv rou enaiéav o€ taviec tov 2006 kot tou 2007

(SELECT Name

FROM Plays

WHERE Year = 2006) INTERSECT ALL

INTERSECT Méeylotog aplOuog moAAamAwv
(SELECT Name gupavicewy;

FROM Plays

WHERE Year = 2007);
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Aladpopa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

(SELECT Name
FROM Plays

WHERE Year = 2006)
EXCEPT (} MINUS)
(SELECT Name
FROM Plays

WHERE Year = 2007);

Baoelg Aedopévwy 2016-2017

EXCEPT ALL

Méylotoc aplOpoc moANamAwY
eudavicewvy;

EvayyeAia Mitoupa
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(SELECT *
FROM BAG1)
UNION ALL

(SELECT *
FROM BAG2);

(SELECT *
FROM BAG1)
INTERSECT ALL

(SELECT *
FROM BAG2);

Napadeyua

(SELECT *
FROM BAG1)
EXCEPT ALL

(SELECT *
FROM BAG2);

BAG] BAGI
Fruit Fruit
apple apple
apple orange
OraEnge orange
OIEnge
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1.
2.

MNapadeiypota

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

HBomoloucg ou dev enatéav o€ Eyxpwin Tawvia

Tic Touvieg (titAo) pe tov 1dLo titho mou yupiotnkav to 2005 Kal To
2006 (dbwoTte SUO EPWTACELG LA LLE TIPAEN CUVOAOU Kal Lo Xwpic)
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ErtavaAnyn

Mpaelc:

= UNION
= INTERSECT
= EXCEPT (minus)

epapuolovtal oe cuuBateg oxeoelc (MPOXZOXH: mpaktika ta IAIA TNQPIZMATA (idto
opLOUO Kal TUTIO YyVwpLopatwy) ota duo select)

Jovtaén,

(SELECT-FROM-WHERE) UNION/INTERSECT/EXCEPT (SELECT-FROM-WHERE)

Artalotdr dutAhwy epdoavicewy, ekTog av xpnotpomnownBsi to UNION/INTERSECT/EXCEPT ALL
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YTOEPWTINOELC

EvayyeAia Mitovpa
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YTTOEPWTINOELC

H SQL enttpenel to dwALACUO UTIO-EPWTAOCEWV.

Mwa uvmo-epwtnon €&ival ua  €kppaon SFW Tou
Xpnoluomoleital pueéoa o€ i aAAn SFW egpwtnon wg
ouvOnkn oto WHERE.
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Juvtaén

SELECT ...
FROM ...
WHERE Yro-epwinon
<teAeotnc>|(SELECT ... /
FROM ...

WHERE ... );

H eocwtepkn (dwAlaocpevn) umo-gepwtnon umoAoyiletal ywa kaBe
ypopun (mAswada) tng eEwWTEPLKNC EPWTNONG

21tn ouvexela da SoUUE TL Utopel va elvat 0 teAeatrc
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O teAeotncin (not in)

EAEYXEL av pLa rTAstada aviKeL (Oev avrKeL) O€ €va GUVOAO ATt
NMAELAOEC TTOU €xouv TtpoKUYPEL amo pLa Ekbpoaon SFW.

[evikn Soun:
SELECT ...
FROM ...
WHERE
TIN (NOTIN) (SELECT...
FROM ...
WHERE ... ); T: mMAeldda
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O teAeotncin (not in)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT DISTINCT Actor.Name
FROM Actor
WHERE Actor.Name NOT IN

(SELECT Name
FROM Plays);

Bdaoeig Asdopévwy 2016-2017 EvayyeAia Mitovpa

61



O teAeotncin (not in)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT DISTINCT Plays.Name
FROM Plays
WHERE (Plays.Title, Plays.Year) IN

(SELECT Movie.Title, Movie.Year
FROM Movie
WHERE Type = ‘Aomntpopaupn’);
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O teAeotncin (not in)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadetyua: Tov titAo OAwv twv tawviwv ue diapketa navw amo 100 Asrtta yla
TIC ortole¢ unapyel tatwvia pe to (dto titAo kot Siapkela Uikpotepn amo 60 Aertta

SELECT DISTINCT Title

FROM Movie
WHERE Duration > 100
AND Title IN
(SELECT Title
FROM Movie

WHERE Duration < 60);

(1) H 6la epwtnon Pe MpAEn cUVOAOU Kall LLE CUVEVWON

(2) Tpomomoinon tn¢ epwtnong pe to IN wote n tawia pe dtapkela < 60 va gival
dLapopetikoy gidoug
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O teAeotncin (not in)

Mrmopei va xpnotpomnotnBei ko pe enumerated ovvoAa

Mapadeyua: Touc TitAoucg OAwv Twv taviwy rou dev yupiotnkayv to 2006 Kot
T0 2007.

SELECT Title
FROM Movie
WHERE Year NOT IN (2006, 2007);
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2UyKpLon He (TLeC) ouvolou: any

O teAeotnNC any (some) €XEL TN onUOcLO TOU TOUAGYLOTOV EVa OO
g€va oUVOAO

[evikn doun:
SELECT ...
FROM ...
WHERE
T>ANY (SELECT...
FROM ... T: MAeLdda
WHERE ... );
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any

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadetyua: Touc TITAOUGC OAWV TwV TAVIWV TTOU YUPLOTNKOV QPYOTEPA QTTO
TOUAQYLOTOV Ula QOTIPOUOUPN TaLVid

SELECT DISTINCT Title
FROM Movie
WHERE Year >ANY  (SELECT Year
FROM Movie
WHERE Type = ‘Aocnipopaupn’);
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any

Entionc:
<ANY (SOME),
<=ANY (SOME),
>=ANY (SOME),
=ANY (SOME) (1006. tou IN)
<>ANY (0xL1006. tou NOT IN)
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>UyKpLon He (tLuec) cuvolou: all

O teleotng ALL €xeL tn onuacia oo OAa ta OTOLKEll €VOC
OUVOAOU

Mapadetyua: Touc TITAOUG OAWV TwWV TALVIWV TTOU YUPLOTNKAV apyoTEPN QTTO
OAEC TIC XOTIPOUNUPEC TALVIEC

SELECT DISTINCT Title
FROM Movie
WHERE Year >ALL (SELECT Year
FROM Movie
WHERE Type = ‘Aomtpopaupn’);
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all

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadetyua: TiLumoAoyllel TO TMAPAKATW;

SELECT Name
FROM Actor
WHERE Year-of-Birth <=ALL (SELECT Year-of-Birth
FROM Actor, Plays
WHERE Actor.Name = Plays.Name
AND Title = ‘MavtaAéva’);
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all

Entionc:
<ALL,
<=ALL,
>=ALL,
=ALL,
<>ALL (Lo06. tou NOT IN)
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O teAeotnc exists (not exists)

EAeyyxoc yia adela oxeon:
O teAeotnC EXISTS (NOT EXISTS): emiotpedeL true avv n
urtoepwtnon 6ev eival kevn (eival kevn)

[evikn) OOUNR:
SELECT ...
FROM ...
WHERE
EXISTS (NOT EXISTS) (SELECT ...
FROM ...
WHERE ... );
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O teAeotnc exists (not exists)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)
Actor(Name, Address, Year-of-Birth, Spouse-Name)

TL ETIIOTPEPEL N TOPAKATW EPWTNON;

SELECT T.Title, T.year

FROM Movieas I
WHERE T.type = ‘Aontpopauvpn’ AND

EXISTS (SELECT *
FROM Plays

WHERE Plays.Title = T .Title AND Play.Year = [ .year);
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O teAeotnc unique (not unique)

EAeyyxoc yia AutAec Eupavioelc
O teAeotnc UNIQUE: eriotpédel true avv n umtogpwtnon dev €xeL
NMOAAQTTAEC OpoLeC TTAELAOEC — not unique

Feviki SoUR:

SELECT ...
FROM ...
WHERE
UNIQUE (NOT UNIQUE) (SELECT ...
FROM ...
WHERE ... );

Mropei va xpnowuoroindei yia va eAeyyGel av to amotédeoua eivat ouvolo n
toAuouvoAo
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O teAeotnc unique (not unique)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadewyua: Ot nGorotoi mou exouv naiéel akplBwc oe uLa tavia

SELECT Name
FROM Plays AS T
WHERE UNIQUE (SELECT R.Name
FROM Plays AS R
WHERE T.Name = R.Name);

SELECT Name (Oa to boUue otn ouvéxela)
FROM Plays

GROUP BY Name

HAVING COUNT(*) = 1;
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O teAeotnc unique (not unique)

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadetyua: Ot nGomnotoi mou exouv naiéel touAaytatov o€ SUO TaLVIES

SELECT Name
FROM Plays AS T
WHERE NOT UNIQUE (SELECT R.Name
FROM Plays AS R
WHERE T.Name = R.Name);

SELECT Name (Oa to boUue otn ouvéxela)
FROM Plays

GROUP BY Name

HAVING COUNT(*) > 1;
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ErtavaAnyn

H SQL emtpemnel To pWALACUA UTIO-EPWTHCEWV.

Mia umo-epwtnon eivat pla ékppaon select-from-where mou xpnolpomnoleital péoca o o
AaAAN epwtnon.

[evikn doun we ouvOnkn oto WHERE:
SELECT ... <X> pnopei va givat
FROM ... T {= <, <=, >, >=, <>} any(some), all
WHERE <x> T
(SELECT ... "
FROM ... exists, unique
WHERE ... ); (6rou T mAswada)

AnAadn dlatunwvovtal w¢ ouvobnKeg oto where

YMOAOYLOMOG TNG UTIO-EPWTNONG Yo KAOE ypauurn (mAswada) tng e€wtePLKAC
£pWTNONC
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ErtavaAnyn

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Noapadeiypota

SELECT Movie.Title FROM Movie
WHERE Duration >=All (SELECT Duration FROM Movie WHERE Type = ‘Eyxpwun’);

SELECT Movie.Title FROM Movie
WHERE Duration >SOME (SELECT Duration FROM Movie WHERE Type = “Eyxpwun’);

SELECT Movie.Title FROM Movie
WHERE Duration IN (SELECT Duration FROM Movie WHERE Type = ‘Eyxpwun’);
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ErtavaAnyn

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Napadeiypoata

SELECT A.Name
FROM Actor AS A
WHERE EXISTS (SELECT *
FROM Actor AS S
WHERE A .Year-of-Birth = S.Year-of-Birth AND

A.Name <> S.Name);
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O teAeotnc exists (not exists)

Epwtnon

MNw¢ pmopel va xpnotpomnotnBel yla va urtoAoyloou e tn «Slaipeon»;
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O teAeotnc exists (not exists)

O teAeotn)¢ NOT EXISTS pmnopel va xpnotpormnotnBet ylo EAeyyxo av
n oxeon A meplexeL tn oxeon B (oxéon umepouvoAou/umocuvolou)

NOT EXISTS (B EXCEPT A)
True if and only if A OB

Mapadetyua: Ot ndorotol mou Exouv raiéel o€ OAEC TIC Tavieg mou Exet naiéet o George Clooney
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Napadeyua Alolpeonc

Movie(Title, Year, Durati
Plays(Name, Title, Year)

on, Type)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadetyua: Ot ndorotoi mou gxouv niaiéel o€ OAEC TiC Tavieg mov exeL maiéel o George Clooney

B: 0Aeg oL tavieg Tou George Clooney

A: OAEC OL TALVIEC TOU OUYKEKPLUEVOU nBomolov

SELECT DISTINCT S.Name

FROM Plays AS S

NOT EXISTS (B EXCEPT A)

WHERE NOT EXISTS

5> ((SELECT Title, Year

FROM Plays

WHERE Name = ‘George Clooney’)

EXCEPT

(SELECT Title, Year

FROM Plays as R

WHERE R.Name = S.Name));

B

UTTOAOYLOUOC yLa
” KAOe S

Tétowou eiboug petaPAntég bev
UTTAPXOUV OTN OXEOLaKN GAyeBpa

Baoelg Aedopévwy 2016-2017
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Napadeypa: Aloipeon

TLC Ttitoeg IOV €XOUV OAQL TOL CUCTATLKA TTOU APECOUV OTOV ANUNTEN

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

IAEA

OEAOUUE TIC TILTOEC TIOU TOL CUCTOTLKA TOUC €lval UTEPOUVOAO TwV
OUOTOTIKWY TTOU aPECOUV O0TO AnNUATPEN

A: Zuotatika ritoag [

B: ZUOTOTLKA TTOU OPECOUV 0TO ANUATEN

NOT EXISTS (B EXCEPT A)

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

82



2UVOOPOLOTLKEC
2UVOPTNOELC

Bdaoeig Asdopévwy 2016-2017



2UVOOPOLOTLKEC ZUVOPTNOELG

H SQL €xeL 5 built-in cuvaBpolotikec ouvaptnioel (aggregate
functions):

Méooc opoc: AVG(A) (novo og aplBuoucg) A yvwplopa
EAaxloto: MIN(A)

Méyioto: MIAX(A)

ABpolopa: SUM(A) (Lovo oeg aplBuoug)

MANBoc: COUNT(A)
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Napadeyua

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadeyuo: Mean dlapketa OAwV TwWV EYYPWUWYV TALVIWV

SELECT AVG(Duration)
FROM Movie
WHERE Type = ‘Eyxpwun’;

To QMOTEAECUA ELVAL LILAL OXECN UE EVA YVWPELOUA KL L0 YPOUUN [UTopoUUE
v SWOOUUE OVOUO OTO YVWPLOUO XPnotuormolwvtoc to AS]

" Epdavidovrtal oto SELECT
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2UVOOPOLOTIKEC 2UVAPTNOELG

Mapadeyuo: MEeyiotn SLAPKELX OAWV TWV EYXPWUWV TALVIWV KAl TNV Tovia
UE TN ueyaAutepn diapkeia!!

SELECT Ftles~Year-MAX(Duration)
FROM Movie
WHERE Type = ‘Eyxpwun’;

Av to SELECT ocuvaBpoloTiKr}, TOTE LOVO OUVOOPOLOTLKEG, - EKTOC AV UTTHPXEL
group by - é6ndadn bev umopouvue va mpoBalouvue kot aAdla yvwpiouato
OXEOEWV
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2UVOOPOLOTIKEC 2UVAPTNOELG

Av  Bfélouvpe va  analeipouvpe  OutAéc epdavioelg

XpnoLuomooupe TN A€€n-KAeLol
ekppoon.

SELECT SUM(DISTINCT Duration)
FROM Movie;
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2UVOOPOLOTIKEC 2UVAPTNOELG

Fla VoL LETPHOOUE TTOOEC TIAELAOEC EXEL LA OXEON:

SELECT COUNT(*)
FROM Movie;

Ae propoupue va xpnotpornotooupe to DISTINCT pe to count(*).

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

88



2UVOOPOLOTIKEC ZUVAPTNOELC: group by

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)
Actor(Name, Address, Year-of-Birth, Spouse-Name)

MrmopoUue vo. EPAPUOCOUE TIC OUVOPTHOELC OXL LOVO OE €val CUVOAO ato
nmAewadeg, oA\ oe opadec amd ouvvoda TAslddwv. OL  opadeg
npoodlopilovral xpnolpomnowwvtac to GROUP BY

Mapadewyua 1: Meon dtapketa taviac ava eidoc

SELECT Type, avg(Duration) 2to SELECT Kot n TLur Tou yvwpLlopatoc Tou
FROM Movie GROUP BY
GROUP BY Type:

Nopadeypa 2: Tov aplOpo tatviwy mou Enaiée kaBs nBomolog
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2UVaBOPOLOTLKEC ZUVAPTNOELC: group by

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

H opadomoinon pmopel va yivel we mpog mepLocOTEPA TOU
gvoc media.

SELECT Title, Year, COUNT(Name)
FROM Plays
GROUP BY Title, Year;
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2UVaBOPOLOTIKEC ZUVAPTNOELC: having

Mrmopoupe va ebapOCOULE pLa cUVONKN OE Lo CUYKEKPLLEVN Opado aTto
NMAeLadec xpnotpomnowwvtog to HAVING

SELECT Year, COUNT(Title)
FROM Movie

GROUP BY Year

HAVING AVG(Duration) > 100;

H ouvOnkn tou HAVING edappoletal c@oU oXnUATIOTOUV oL OpAdEC Kol
UTTOAOYLOTOUV OL CUVAOPOLOTIKEG CUVAPTAOELG.
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2UVOOPOLOTLIKEC 2UVAPTNOELG

Otav eudavitovrtal kot to WHERE kat to HAVING:

* n ouvOnkn tov WHERE edpapuoletal mowrta,

® oL TIAELAOEC MOV LKAWVOTIOLOUV QUTH Th ouvOnkn tomoBstouvtal
o€ opadec pe Baon to GROUP BY

® KOl META av uTtapxel ouvOnkn oto HAVING edpapuoletal oTLC
OMAOEC KOl ETILAEYOVTOL OOEC LKAVOTIOLOUV TN cUVONKN
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2UVOOPOLOTLKEC ZUVOPTNOELC

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

Mapadeyua: AptBuo tawviwy mou enatée kade NUOIToLo¢ mou yevvnNUnNKe UETA TO
1987 av autoc¢ o aptduoc eivat ueyaAutepoc tou 5

SELECT Actor.Name, count(*)4

FROM Plays, Actor
1 WHERE Plays.Name = Actor.Name AND Year-of-Birth> 1987
9 GROUP BY Actor.Name

HAVING COUNT(*) >= 5;
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ErtavaAnyn

Méoocg 0pog: AVG (uovo o€ aplOpouc)
EAdxioto: MIN

Méyioto: MAX

ABpotopa: SUM (novo og aplBuoug)
MARBoc: COUNT

Av B€loupe va anaAeipoupe SUTAEC epdavioels XpnoLUoToloUpE tn A&En-
KAeWOL DISTINCT otnv avtiotoyn ekdppaon.

"  MmopoUpe va ePAPUOCOUE TIC CUVAPTAOCEL, OXL LOVO OE €val GUVOAO
and mAeladeg, aAAd oe opadec amod ouvoAa TAEdwv. Ol opadeg
npoodlopilovral xpnolponowwvtag to GROUP BY

=  MrnopoUue va ebopPUOCOUUE Ll OUVONKN OE PO CUYKEKPLUEVN opada
arnod mAeladec ypnolpomowwvtag to HAVING. H ouvlBnkn tou HAVING
epapuoletal adol oOYNUOTIOTOUV OL OMAOEC Kol UTtoAoylotouv oL
OUVOOPOLOTLKEC CUVOPTHOELC

Ot null TLpég ayvoouvtal mAnv tou count(*)
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Napadeyua

Pizza
Name Ingredient
Vegetarian povitapt
Pizza(Name, Ingredient) Vegetarian ek
Xapan avavag
Likes(Student, Ingredient) Xafan oy
Inéowal {opnov
Serves(Place, Name) Enéouah urtéwov
Inéowal povitapt
EAANVIKA e
Serves
Place Name Likes
Roma Vegetarian Student Ingredient
Roma Inéolal AnuATeNng Havitapt
Napoli Vegetarian Kwotag {aunov
Napoli EAAnvkA Moapia e\
Pizza-Express  Xoafan Katepiva povitapt
Pizza-Express  Iméolal Mapia {aumnov
Pizza-Express EAANvIKA AnpntTeng UIEKOV
Pizza-Place InEcLal Mapia QVOLVAG
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Napadeyua

SELECT COUNT(Name)
FROM PIZZA;

SELECT COUNT(DISTINCT Name)
FROM PIZZA,;

SELECT Name, COUNT(*)
FROM PIZZA
GROUP BY Name;

= 1600 CUCTATLKA TTOU OPECOUV O0TO ANUNTPN £XEL KABE mitoq;
» [160eC MITOEC UE CUOTATLKA TTOU APECOUV O0ToV AnpAten oepPipet kaBe payall;
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Pizza
Name
Vegetarian
Vegetarian
Xapan
Xapan
Inéclal
Inéclal
Inéclal

EAAnvkA

P.Name

Vegetarian

Inéclal

Inéclal

Ingredient
pavitapt
e\a
aVaVAG
{ounov
{aunov
UTELKOV
powvitapt

gAML

P.Ingredient

pavitapt

UTELKOV

powvitapt

Likes

Student

AnpATeng

AnpATeng

L.Student

AnpAtpng

AnuAtpng
Anuntpeng

Ti¢ TTITOEC TOU EYOUV CUOTATLKA TTOU QPECOUV OTOV PoLTNTN Anunten

Ingredient
povitapt
UIEKOV
L.Ingredient
Havitdpt Serves
Place
Roma
Roma
Napoli
Napoli
Pizza-Express
Pizza-Express
Pizza-Express
Pizza-Place
UIELKOV
povitapt

Name
Vegetarian
Inéolal
Vegetarian
EAANVIKA
XaBan
Inéolal
EAANVIKA
Inéolal
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Napadeyua

SELECT COUNT, SUM, AVG, MIN, MAX( A)
R FROM R;
A B C
1 5 6 SELECT A, MAX(C)
2 3 2 FROM R
1 9 3
7 2 9 GROUP BY A
7 8 3 ;
1 5 2
4 2 1 SELECT A, B, MAX(C)
2 3 3 FROM R
4 1 8 GROUP BY A, B;

Tnv mAewdda otnv omoia epdaviletol n peyaAlutepn
T tou B (dvo tpoTol)
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Baowkn Aoun Epwtnong

SELECT Ay, Ay, ., A, .. aVg, ...
FROM R, R, ..R.

WHERE P

GROUP BY A, A, .., A
HAVING P

ORDER BY Ay, Ay, -, Ay,
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2 UVEVWOELC
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Yuvevwon (join)

H SQL-92 vunootnpilet O6lddopouc TUMOUC OCUVEVWOEWV TIOU OUVABWC
xpnotuornotovvtatl oto FROM, aAAd pmopouv va xpnotpornownBouv onoudrmote
Urtopel va xpnotuomnotnOetl o oxéon.

[evikni ouvtaén:

<OVOUO-0XEoNG1> <TtUTTOC-CUVEVWONC> <OVOUO-OXEONGC2>
on <ouvlnkn-ocuvevwong>

TUMOL 2UVEVWONC:

o [INNER]JOIN

o LEFT [OUTER] JOIN: aplotepn e€wTePLK OUVEVWON
o RIGHT [OUTER] JOIN: 6&€La e€wteplkl OUVEVWON

o FULL [OUTER] JOIN: mApn¢ e€wTEPLKN CUVEVWON

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa 101



Napadeyua

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

SELECT DISTINCT Likes. Student, Pizza.Name
FROM (Likes INNER JOIN Pizza
ON Pizza.Ingredient = Likes.Ingredient);

SELECT DISTINCT Likes. Student, Pizza.Name
FROM Likes, Pizza
WHERE Pizza.Ingredient = Likes.Ingredient;
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MNapadelypa

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

SELECT DISTINCT Likes. Student, Pizza.Name

FROM (Likes LEFT OUTER JOIN Pizza
ON Likes.Ingredient = Pizza.Ingredient);

SELECT DISTINCT Likes. Student, Pizza.Name

FROM (Likes RIGHT OUTER JOIN Pizza
ON Likes.Ingredient = Pizza.Ingredient);
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Likes

Student
Anunteng
Kwotog
Mapia
Katepiva
Mapia
Anurteng
Mapia
AvEpovLKOG

Ingredient
povitapt
{oumnov
elld
pavitapt
{ounov
MTELKOV
ovavag

avtoouyla

Bdaoeig Asdopévwy 2016-2017

Mapadelypa

Pizza

Name
Vegetarian
Vegetarian
Xopan
Xopan
Inéctol
Inéolal
Inéolal
EAANVIKN

MavviIwTIKN

EvayyeAio Mitoupa

Ingredient
pavitdpt
e\l
QVaVAg
{oumoév
{oumoév
UTTELKOV
povitapt
eALd

Uetoofove
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Duown Zuvevwon (natural join)

T yvwpiopata epdoavifovtol oto amoteAeopa pe TNV €ENC dlataén: mMpwta auTd
LLE Tal omtolal €yve n ouvevwon (6nA., avtd mou eival kowa (€xouv to ibLo ovoua)

KoL otl¢ SU0 OXEOELC), META TA UTIOAOLITAL TNG MPWTNG OXEONC, Kol TEAOC Ta
uTtoAoLra tng deUTteEPNC oXEONC.

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

SELECT Likes.Student, Pizza.Name
FROM Pizza NATURAL JOIN Likes;

SELECT Likes.Student, Pizza.Name
FROM Pizza, Likes

WHERE Pizza.Ingredient = Likes.Ingredient;
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Napadeyua

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

SELECT DISTINCT Movie.Name
FROM Movie, Plays

WHERE Plays.Tite = Movie.Title AND Plays.Year = Movie.Year and
Type = ‘Aompopaupn’;

SELECT DISTINCT Movie.Name

FROM (Movie JOIN Plays ON Plays.Tite = Movie.Title AND Plays.Year =
Movie.Year)

WHERE Type = ‘Aompopavpn’;

SELECT DISTINCT Movie.Name
FROM Movie NATURAL JOIN Plays
WHERE Type = ‘Aonpopavpn’;
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SFW oto FOR

Mrmopoupue va €xoupe po SFW gepwtnon oto FOR

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

SELECT DISTINCT P.Name
FROM Pizza AS P,

((SELECT Ingredient

FROM Likes

WHERE Student = ‘Anuitenc’)

EXCEPT

(SELECT Ingredient

FROM Likes

WHERE Student = ‘Mapia’)) AST
WHERE P.Ingredient = T.Ingredient;
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Napadeyua

MNooec MAELAOEC EXOUV TNV LEYAAUTEPN TLUN TOU B;

AN PP NN NEFE D>
= W N UTOON O WUl
O WERL N WWOWNOOO

Baoelg Asdopevwy 2018-2019 EvayyeAia Mitoupa 108



[Awooa EvnuepwoeLg
AedopEVWV
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Elcaywyn

= [Awooa Oplopou (tou oxnuatoc)
= [Awooa Xelpopov Asdopevwy (MXA)
* [Awooa Tpomomoinong Asdopévwv  (eloaywyn,
Staypadn, evnuepwaon MAELAdwV)
= [Awooa Epwtnoswv (Query Languages)
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Tpomormoinon BA

TPOTIOTIOLNCELC
1. Alaypadn

2. Eloaywyn
3. Evhuepwon

OL eVTOAEC aUTEC peTafaAAouV TO oTLyULOTUTIO TNG Bdong dedopévwy (dnAadn, to
TIEPLEXOUEVO TWV TILVAKWV)

AEITE KAl TIC OXETIKEG SLAPAVELEC TTPONYOUUEVOU
padnuatog
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Etcaywyn 6edopevwy

Mo va elodyoupe 6edopEVA OE YL OXEON ELTE

(a) mpoodlopiloupe TNV MAELAdQ,

INSERT INTO R(Al, e An) VALUES (vl, e vn);
glte

(B) ypadoupe pio Epwtnon TOU TO ATIOTEAECHA TNG ELOAYETAL
oTn OXEon.

INSERT INTO R(A, ..., A,) |SELECT-FROM-WHERE
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Etocaywyn dedopevwv

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

Noapadelypa

Eloaywyn pog mitoag otn MITZA pe ovopa «Katepilvac-special» pe ouotatika
TOL CUOTOTLKA TTOU apecouv otn dpoltAtpla Katepiva

INSERT INTO Pizza(Pizza.Name, Pizza.Ingredient)
SELECT "Katepivac-Special’, Likes.Ingredient
FROM Likes
WHERE Likes.Student = ‘Katepiva’;
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Alaypadn dedopevwy

MropoU e va. 6BOOUE LOVO 0AOKANPEC TIAELAOEC KAl OXL CUYKEKPLUEVA
yvwpilopata.

DELETE FROM R WHERE P

2Brvel 0Aec tic mAeLadec TN R yla TLg omoieg LoyveL to P.

Otav Asintelt to where oBrijvovtat OAec oL TAELAOEC pLaG OXEONC.
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Awoypadn 6edopevwy

= >to FROM povo pwa oxéon, aAAd otn ouvOnkn tou WHERE pmopet va
eudavidovral Kot AAAEC

" YBAvovtal «0OAOKANPEGH» TTAELAOEC

= AV UTTAPYXOUV TIAPOTIAVW OTTO LA TIAELAOEC TTOU LKOVOTtoloUV T cuVONKN,
dev undpyxel tpomo¢ va Stakpivoupe T mAswadeg, dnAadn va ofnooupe
KOUTTOLEC

" Mpwta, vrnoloyiletal n ouvBnkn tou WHERE kat peta Siaypadovrtal ot
TIAELAOEC TTOU LKOvoTIoLloUV TN ouvOnKn

DELETE FROM Plays
WHERE Title IN (SELECT Title
FROM Movie
WHERE Type = ‘Eyxpwun’);
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Awoypadn 6edbopevwv

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)
Mapadetyua: dtaypapn tnc tawiac “The Big Blue” iou yupiotnke to 1988

DELETE FROM Movie
WHERE Title = “The Big Blue’ AND Year = 1988;

To artoteAeocua eéoptatal amo To €(60C TEPLOPLOUOU AVOPOPAC TTOU EXOULE OPIOEL
Av Sev €xou e oploel kamola elOIKA eVEpyeLa “on delete” mpémel mpwta va
Staypayoupe Kat TL¢ eyypadEc Tou Ttivaka Plays mou oxetilovtal pe tnv tawia “The Big

Blue”:

DELETE FROM Plays
WHERE Title = ‘The Big Blue’ AND Year = 1988;
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Evnuepwon

UPDATE R
SET Attr = New_Value
WHERE P

Noapadeypa: Avénon tic dapkelac kabe tawviag katd 10 Aemtd ylo OAEC TIC
Tovieg pe dtapketa < 100

UPDATE Movie

SET Duration = Duration + 10
WHERE Duration < 100;
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Evnuepwon

Onwc kat yia ) Staypadn:

">to UPDATE povo plo oxéon, oaAAa otn ouvlBnkn tou WHERE pmopei va
eudavitovral Kot AAAEC

" AV UTTAPYXOUV TIAPATIOVW OO Hlal TIAELAOEC ToU KavoroloUv T ouvOnkn, Oev
UTTAPXEL TPOTIOC VoL Slakpivoupe Tig MAELAdeG, SnAadn va EVNUEPWOOUUE KATIOLEC

" Mpwta, urtoAoyiletal n ocuvOnkn tou WHERE kat peTtd evnuepwvovtal oL TIAELAOEC

TIOU LKavormoLwouv Tn ouvenkn — OnAadn, n ouvOnkn umoAoyiletal OTo TPEXWV
OTLYULOTUTIO — OXL OTO TPOTIOTIOLNEVO
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ErtavaAnyn

1. ELoaywyEg

INSERT INTO R(A,, ..., A_) VALUES (vy, ..., V)
INSERT INTO R(A1, ..., An) SFW

2. Atoypadec
DELETE FROM R WHERE P
3. Evnuepwoelc/TpomomnolnoeLg

UPDATE R
SET Attr = New_Value
WHERE P
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OyeLc
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Oplopoc OPewv (ELKOVIKWV TILVOKWV)

OpLopog
Oung

MrtopoUpe va oplooupe pa oPn xpNOLUOTIOLWVTOC TNV EVIOAN: /

CREATE VIEW <6vopa--6ync> AS |<SELECT-FROM-WHERE epd)tr]or]>|

Entiong, pmopouv va mpoodloplotoUV Ta OVOUOTA TWV YVWPLOUATWY AUECO

CREATE VIEW <ovoua--oPnc> (<AloTol OVOUATWV-YVWPLOUATWV>)
AS <SELECT-FROM-WHERE epwython>
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Aladopa aro create table

" ATOONKEVETE O OPLOUOC

* Mmopel va xpnotpornotnBel omou €vac mivakacg, aAAd n ogn
(6nAadry, TO TEPLEXOUEVO TOU TivaKa) urtoAoyiletal ek vEou
KABe popa

= XpAon: 2Z€ epwtnuaTa Tou uTtoAoyilovtal ocuyxva 1 ylo EAeyxo
npoofoaonc
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Mapadelypa

Towvia (Tithog, ‘Etog, Aldpkela, Eidoc)

MNaile(Ovoua, TitAog, Etocg)

HBomolo¢(Ovoua, AtevBuvon, Etog-Ir'évvnong, 2uluyog-HBormolov)

CREATE VIEW BlackAndWhite AS

SELECT Title, Year Base relations/tables
FROM|Movie | <«
WHERE Type = ‘Aocnipopaupn’;

Baolkn 2xéon
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Evnuepwotpec O el

" [LoL EVNUEPWOELC LOXUOUV TIEPLOPLOUOL -- TPOTIOTIOLI OELG
HEow OPewv

" Evnuepwolpec oPelc - updatable

" £vOL LOVO TTivaka, TtpwTteVoV KAELOL TNC BAOLKNAC
OX€0NC Kl TIMEC Yo OAa Ta not null yvwpilopata
xwplc default tiun (select, project)

= YAomoinpuevn (materialized) oyin

Bdaoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa 124



Mapadelypa

Movie(Title, Year, Duration, Type)
Plays(Name, Title, Year)

Actor(Name, Address, Year-of-Birth, Spouse-Name)

CREATE VIEW ActorStatistics (ActorName, NumbofMovies) AS
SELECT Plays,Name, COUNT(*)
FROM Plays

' l
GROUP BY Plays.Name; Mn evnuepwoiun!
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Alaypadn ogng

= O oplopog TNG OYPnG mapapevel otnv Baon dedopevwy, EKTOC av onoTet:

DROP VIEW <ovopoa-oync>
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With

WITH <ovopoa--query> [<Alota ovopdtwv-yvwplopatwv>] ( AS <SELECT-
FROM-WHERE epwtnon>

SELECT ...

" Opiletal Onwe pLa view aAAd Sev eival aveéaptntn MPEMEL va
akoAouBei SFW epwtnon kat pmopel va xpnotpomnotnBel povo o avtiv
(to scope eival n epwtnon mou akoAouBel)
"  Mropet va €xoupe MOAAATTAOUC opLlopou¢ oto (6o WITH xwplopévoug
LE KOUMQL
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name

city

state

Aoknon: Aélohoynoelc armno to YELP

char(22)
business id
primary key

text
text
varchar(3)

v

char(22)
user id
primary key

text

integer

bid
category

text

char(22)

bid
uid
stars
date

votes_useful
votes_funny

votes_cool

char(22)
char(22)
real

Date
YYYY-MM-DD’

integer
integer

integer

E1: MAROoc¢ StadopeTikwy
KOTNYOPLWV ETILXELPHOEWV

E2: Tiq emiyelpnoelg otnv PA
Tou €xouv tov opo ‘Coffee’ oto
ovopa Toug aAld Sev €xouv
katnyoplomolnBel wg «coffee
place», 6nAadn o 6pocg ‘Coffee’
dev epdaviletal og kapia anod
TLG KATNYOpPLEC OTLG OTtOLEG
avnkouv. Awote to bid kot to
ovopa o avéouvoa dlatatn tou
bid
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Aoknon: Aélohoynoelc armno to YELP

business [table]
bid char(22)
business id
primary key
name text
city text
state varchar(3)
velp_user [table]
uid char(22)
user id
primary key
name text
fans integer

business_category [table] |
> bid char(22)
category text
review [table]
bid char(22)
uid char(22)
stars real
date Date
YYYY-MM-DD’
votes_useful integer
votes_funny integer
votes_cool integer

SELECT bid , name
FROM business

WHERE name LIKE "%Coffee%‘ AND state = "PA'
AND bid NOT IN (

SELECT bid

FROM business_category

WHERE category LIKE "%Coffee%'

)

ORDER BY bid ASC;

E1: MAROoc¢ StadopeTikwy
KOTNYOPLWV ETIXELPHOEWV

E2: Tic emuxelpnoelg otnv PA
TIou £xouv Tov 0po ‘Coffee’ oto
ovopa Toug aAld Sev €xouv
KatnyopLlomolnBei w¢ «coffee
place», 6nAadn o 6pocg ‘Coffee’
dev epdaviletal og kapia anod
TLG KOTNYOPLEC OTLC OTOLEG
avnkouv. Awote to bid kot to
ovopa o avéouvoa dlatatn tou
bid
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name

city

state

Aoknon: Aélohoynoelc armno to YELP

char(22)
business id
primary key

text
text
varchar(3)

v

name

fans

char(22)
user id
primary key

text

integer

bid
category

text

char(22)

bid char(22)

uid char(22)

stars real

date Date
YYYY-MM-DD’

votes_useful integer

votes_funny integer

votes_cool integer

E3: To o dnuodlAeg bar oe kaBe
moAwtela (state)

Ornou o dnuodAég avadEpeTal
OTNV EMLXELPNON UE TO HEYAAUTEPO
apLBUO reviews avAapESA OTLG
ETILXELPNOELG TIOU LAl OTTO TLG
KaTnyopieg Toug eival ‘Bar’.
Tunworte, ywa kaBe bar to bid, aplOuod
review Kal toAwtela o avéovoa
Sdlataén pe to 6voua tng MoALteiog
Kol o€ mepinmtwon tooBabuiag oe
avéouoa pe Baon to bid.
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Epwtnoelc;
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AOKNOELC
(Oepata 2entepBpiov 2017)
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To TOpPaKATW OXECLOKO oxAUa Hag PBaong Oedopevwyv TeplEXel TANPOPOpPLEG yla OYWVEG
KoAUUBNonNG.

ATHLETE(athlete_id, country, name, age)

EVENT(event id, name)

EVENT_RESULT(event _id, athlete id, result)
O mivakag ATHLETE mepléxel mAnpodopieg yia touc aBAnTEC, CUYKEKPLUEVA TO Hovadlko id, tn
Xwpa, ovopa, Kol nAtkia tou aBAnth.
O mivakoag EVENT mepleExel mAnpodoplec yla To aywVIiopoTa, CUYKEKPLUEVO TO povadlko id kal To
ovopa (ry “100m sprint”) Tou aywviopatoc.
O mivakac EVENT RESULT mepléxel toug oBANTEC mMou mApav METAAAA O KABe aywvioua,
OUYKEKpPLUEVA TO aywviopa (event_id), tov aBAntn (athlete_id) kat to petdAAwo (result) mou autog
ninpe. To yvwplopa result maipvel ti¢ Tipeg, Gold, Silver kat Bronze.

athlete_id | country name age
Al U.S.A. Michael Phelps 31
A2 U.5.A. Justin Gatlin 34 event_id name event_id | athlete_id | result
A3 US.A Ryan Lochte 32 Fl 100m Sprint El AS {_Z.;:.-ld
Ad Canada Andre De Grasse 21 ) 500m Sormt El A2 Silver
Ab Jamaica Usain Bolt 30 - 5 - I El A‘j Bl'l‘-'“”‘
A6 France | Christophe Lemaitre | 26 E3 200m Butterfly E‘; :j ;thld
i: .}ﬁpan }I-H.‘lm'clT() Sak.ﬂi 24 Ed _ 4x200 F]Ef‘:ft_}'lf‘ Relay E-'; :i&l {:1 :f(lr
A8 Japan Naito Ehara 60 o] AT Silver
A9 GBR Duncan Scott 35 E3 A0 Bronze
Al10 GBR James Guy a2 E4 Al Gold
T T E4 A3 Gold
E4 AT Silver
E4 A8 Silver
E4 AD Bronze
E4 A10 Bronze
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ATHLETE EVENT EVENT_RESULT

event_id | athlete_id | result
_ E1l AS Gold
athlete_id | country name age E1l A2 Silver
19 1 ] Phea . g - ¥ . FON7EEe
Al L“w\ .‘\I]kllé.i' 1 Phe }11:1 \.11 aventid name I;g :i} B(]..[ 111/1-
A2 U.S.A. Justin Gatlin M - - = A :\_'_'"_‘
A3 USA | RyanLodite | 32 El 100m Sprint = = Silver
= ' ; E2 200m Sprint 3 Al Cold
Ad Canada Andre De Grasse 21 - - Bl E3 AT Silver
A% Tamaica Usain Bolt 30 E3 200m Butterfly 3 AT Bronze
A6 France | Christophe Lemaitre | 26 E4 1x200 Freestyle Relay Ed Al Gold
AT Japan Masato Sakai 24 ) - Ed \j EE-_;"M
A% Tapan Naito Ehara 60 Ed AT Silver
- GBR Duncan Seoti o E4 AR Silver
A9 : uncan Sco 35 Fa A5 Bronze
Al0 GBR James Guy 32 E4 A10 Bronze

() T koBeva amd To TOPOKATW EPWTAMATA £€nyeiote pe amAd Aoyla Tl
onuaivouv kKot Swote To amoteAeopa Touc (oe popdn mivaka) Otav KTEAECTOUV
OTO TIOPOKATW CTLYULOTUTIO.

(i) Oge<os(ATLETE * EVENT_RESULT), omtou * n puaotkn cuvevwon

(“) T[athlete_id, event_id(EVENT—RESULT) H T[event_id(o athlete_id = ‘A5’ (EVENT—RESULT))

(iii) {t.name | EVENT(t) AND (3r (EVENT_RESULT(r) AND r.athlete_id = ‘A4’ AND
t.event_id =r.event_id))}



ATHLETE(athlete id, country, name, age)
EVENT(event id, name)
EVENT_RESULT(event id, athlete id, result)

(B) Awote epWTNOELC O€ OXEOLAKN AAYERPO TTOU VA £XOUV WG ATIOTEAECHLAL:

(i) Ttoid twv abAntwv nouv €xouv kepdioel povo xpuoad (gold) petaAAla

(i) Toid Twv Apepkavwy aBANTwWY OV Tt PaV LETAAALO OTO AYWVLIOMO LUE OVOL
“100m Sprint”



ATHLETE(athlete id, country, name, age)
EVENT(event id, name)
EVENT_RESULT(event id, athlete id, result)

(v) Awote epwtnoelg o SQL mou va €X0uV WC AMOTEAECHAL:

(i) ytoo kaBe aBANTA ToV 0PLBLO TWV PeETAAA WY TToU KEPSLOE ((evyn: id-aBANTH, aplOpog
HeTaAAlwY) og pBivouvoa dtataén Baoel Tou aplOpol HETOAAWY KoL OE TIEPLITTWON
looBaBuiac pe avéovoa diataén pe Baon to id, ayvoeiote 6coug aBAnteg dev mnpav
HETAALO

(ii) Tpomomoleiote TNV epwtnon y(i) wote va mepthapBavovtal otnv amavinon Kot ot
aBAntécg ou Sev npav petdAAla (va epdaviovtal pe apltBuo petaAiiwy 0).

(iii) To id Twv aBAnTwVv ou £xouv Kepbdioel povo xpuoad (gold) petarAla
Xpnotpomotwwvtac in/not in.

(iv) TIC XwpEeC ou £xouv TAPEL TOUAAXLoTOV 5 petdAlia (evyn: xwpa, aplOpoc
pnetaAAiwv) oe pOivovoa diataén Baoel Tou aplBuov petaAiwv (UtoBEote OTL Tl
aywviopato givol atopka).



