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TL eldae peXPL TWPOA

AUO YAWOOEC EPWTNCEWV TIOU amoteAoUV To Bewpntiko utoBabpo

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

YYEOLOAKO  Aoylopo  (mAstadwv):  SNAWTIKO TPOmo  €kdpoaonc
EPWTNOEWV (EKTOC UANC yiar Akadnuaiko Etoc 2023-2024)
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" F1OLKOU OKOTToU yAwooo mpoypoUUaTIOUOU yila BAOELC
dedouevwy

» H “standard” yAwooa yLa oxeolakecg Baoelc Sedopevwv.

» AnAwtkn (declarative) (av kot £xeL KATTOLA OTOLXELA
SLadLKAOTLKOU TTIPOYPOLUUOTLOMOU)

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

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



SQL

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

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

" eloaywyn, Ttpomormnoinon, Owaypadn OedopEvwy

= eTtthoyn 6edopévwy (YAwooa epwtnoswy, query language)

Mpodlaypadec aoPaAelag - XpNOTEC Kol SIKALWUATAL.
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Awadopec otnv unootnpn 1Tn¢ SQL os
dtadpopa oxeowaka 2ABA (mxy Oracle SQL,
MySQL, SQLite, kAT)



Baowkn Aopn Epwtnonc



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 A (0p(R; xR, x...R))
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select

SELECT A1, A2, .., An

FROM R, R,,..R_
WHERE p1 2 TUAL A, ., AL (o P (Rl XR;x ... Rm))

SELECT avtiotowel otnv mpaén tnc mpoBoAnc tng OXECLAKNC
aAyePpag

Mota yvwpliouoto BEAOVUE va UTTAPYOUV OTO OITOTEAECUO
NG EpwTNOoNC.
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from

SELECT A1, A2, .., An Ta a, A (0p(RiXR,XLR))

FROM
WHERE P

FROM avtlotolel otnv mpaén Tou KapTeoLavoU YIVOUEVOU
NG OXEOLAKNG AAYEPpaLc.

[Motec oxeoelc Ba xpnolpomolnBouv yLa ToV UTTOAOYLOUO
TOU QUITOTEAECUOTOC.
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where

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

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

WHERE P

WHERE avtiotowel otn ouvBnkn tng mpaénc tng ermAoync
oTn oXeoLakn aAyeBpa.

To katnyopnuo P €XeL yvwplopota TwV OXECEWV 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 ou naillovv otnv tawia 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 LoYUEL.

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;

Baoeig Asdopévwy 2016-2017 EvayyeAia Mitoupa 12



select distinct

MPOZOXH: Ag yivetal amaloidpn twv OUMAwV epdpavicewv.

= H SQL emutpenel moANamAeC spdavicelc tng dlog
rnAewadac og pLo oxeon. Mo oyeon otnv SQL eivol eva
rntoAuouvolo (multiset) n BuAakac (bag).

Arntadowdpn SutAwv epdavicswv

FROM Plays;

[1ocec popEc eupaviletal To ovouo evog nBormotou av 6ev urntapyet to DISTINCT;
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select *

ErttAoyn OAwV TwV YVWPLOUATWVY

SELECT *
FROM Plays;

H «uikpotepn» SQL epwtnon (uac obivelr to
TTEPLEXOUEVO TOU QVTIOTOLYOU TTivaka)
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select

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

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

Emlotpedel pla oxeon bl pe tn oxéon Tawvia pOvo TOU TO yVwpPLopA
Slapketa pag divel Tic wpeg (€xel Slapebel pe to 60)
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where

>uvOnkn tov where

A\oykot teAeoteC: and, or, not

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

AVAUECO O€ aPLOUNTIKEC EkPpAOTELS, cUMPOAOOCELPEC (strings),
Kot EL8LKOUC 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 TALVLWYV TIOU yupilotnkav pHeta to 1995 kat eival
OLOTIPOLOLUPEG

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;

OLVTL TOU

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

"= Otav 1o (60 yvwplopa epdaviletal oTto  oxXAUa
NMEPLOCOTEPWV OO UL OXECEWV, TOTE OLakplon Pfaocn tou
oupBoAlopou:

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

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

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

Nopddelypa QuUaolkrc cuVEVWOnc:
Touc¢ nBormolouc (To dbvopa touc) mou yevviBnkav ripv To 1950 kat Emaéav
O€ TOLVLiEC peta to 2010

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

Play.Year > 2010 AND
Artor.Name = Plays.Name; \ )
- 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 duoknC cuvEVWONC:
Touc¢ nBomolovc mou nailouv o€ ACTIPOUAUPEC TOLLVLEC

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

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

A\

JuvOnkn cuvévwong
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MNapadelypa

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

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

Nopadeypa duoknC cuvEVWONC:
Touc¢ nBomolovc mou nailouv o€ ACTIPOUAUPEC TOLLVLEC

SELECT DISTINCT Name
FROM Plays [INNER] JOIN Movie ON
CPlaysTitle = Movie Title AND Plays.Year = Movie.Ye@
WHERE Type = ‘Aomipopavpn’ A SUVORKN cuvévwong
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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
/ OVOLOTO OXECEWV

n

FROM R, R,,..R_

« ouvonkn

WHERE P

looduvapo Tou: Tt s A, 4 (0p (RyXR; X .. Ry))
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Baoiwky Aoun (emavainn)

Select
v' Awaypodr) SutAdtiuwy: SELECT DISTINCT

v SELECT * (6Aa ta yvwplopata)

2uvOnkn tou where

Noykol teAeoTéc: and, or, not

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

gL81KoUC TUTIOUC.

Ta amoteAeopata pog epwtnonc AEN amoBnkevovtal

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa 24



Napadelypata

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

OAa T CUOTATIKA TTIOU APECOUV OE POLTNTEC
Ta cuoTATLKA TTOU ap&oouyv otov doltnT AnuATeEN

T CUCTATLKA TNC TITOOC ZTMECLAA

oW N

TLC TITOEC TTOU £XOUV CUOCTATLKA TTOU apECOUV otov doltnt Anunten
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PI1ZZA
Name
Vegetarian
Vegetarian
Xapan
Xapan
Inéolal
Inéclal
Inéotol

EANvikn

Ingredient
pavitapt
eALd
avavag
{oumnoév
{oumnoév
MIELKOV
pavitapt

e\a

Bdaoelg Asdopévwy 2016-2017

LIKES
Student
Anpnteng
Kwotag
Mapia
Katepiva
Mapia
AnuAteng
Mapia

Ingredient
povitapt
foumov
e\
povitapt
{oumnov
UTTELKOV

avavag

EuvayyeAio MNitovpa
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SQL

[eploocoTtepa yLa TN YAWOOO EPWTNOEWV

- Mpadéelc pe ZupBolooelpeg
- Aataén NAswadwv

- AAaynl Ovopatocg

- MetapAntéc MAsadwy

- H twpn null
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[Mpacelc pe cupPolooeLpEC

H 1o ouvnOlopEvn mpaén elval Talplacpa mpoTuTTWV:

% tapLalel onoadrnote cuppolocelpd
ToLpLAlEL OTIOLOSATIOTE Yo paKTRP

[vetal Slakplon avapeoa o kedbaAala Kol PKpA

2UyKpLon xpnotuomnowwvtac 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 TEpLEXoUV tn Aeén OaAaooa

SELECT DISTINCT Title
FROM Movies
WHERE Title LIKE ‘%®aAlacco%’;

MoAAEC akOpa TipAéeLc SLaBEaLUEG.
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Awatoén MAstadwv

Xpnon tou ORDER BY wote oL mAelddec oOTO QMOTEAECHO va  Eival
TOELVOUNUEVEC LE BAON TO AVTILOTOLYO YVWPLOMA

Default: avéovoa diataén

SELECT DISTINCT Title, Year
FROM Plays

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

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa 30



Awatoén MAstadwv

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

Noapadelyua:

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

H taéwvounaon eivat daroavnpn Asttoupyia.
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[eploplopoc neyeBouc
QTTOTEAEOLATOC

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

2€ ouvbuaouo n oxt Ue to order by:
av dev umtapyxel to order by to LIMIT k pag divel kamoleg tuyaieg k TAeLAOEC
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 mpoodateC -- av dev untapyxel to order by, divel 8 tuyaieg
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AA\ayn Ovopatoc

To ovOpOTO TWV YVWPLOUATWY OTO OMOTEAECHA ELVOL OLUTA TWV OXECEWV
oTnv Epwtnon.

Avvototnta aAAayng TOU OVOUOTOC TOOO MLOC OXEONC 000 KOl EVOC
yVwpilopatoc:

<maAto-ovopo> AS <véo-Ovopo>

To as pmopei va epdaviletal oto select r} oto from
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AA\ayn Ovopatoc

Mo topadelypa:

SELECT Title, Year, Duration/60 AS Hourly-Duration, Type
FROM Movie;
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AA\ayn Ovopatoc

Xpnotuo otav

(a) otav €xoupe aplBuntikeg ekdppaoelc oto SELECT kat dev €xouv ovoua

(B) 6tav 6€Aoupe va aAAAEOULE TO OVOUA TOU YVWPLOUOTOC OTO OTMOTEAECA

(v) 6uo oxeoelg tou FROM €xouv yvwpiopata pe 1o iblo ovoua
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MetaAntec mMAsLdwv

Mua uetaBAntn nAsiadac 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 AS 1, Movie AST
WHERE [1.Title = T.Title AND [1.Year = T.Year AND Type = ‘Acntpopaupn’;
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MetaAntec mMAsLO WV

v' Ot petaPAntéc mAelddwy sival Wolaitepa xpriotpec otav BEAoupe va
ouykpivoupe duo mAeladec tne dlag oxeong (Le cuvevwon - 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 TOUAaxLOTOV 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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Baowkn Aoun Epwtnong

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

Baoeig Asdopévwy 2016-2017
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Baowkn Aoun Epwtnong

Baoeig Asdopévwy 2016-2017

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

WHERE P

ORDER BY A

LIMIT k;
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Napadelypata

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

OAa Ta CUOTATLKA TTOU UTIAPXOUV O€ TtitoeC o€ aAdaBnTiki oepd
Tpla cuoTaTIKA TTOU aApE€C0OUV O POLTNTEC

Ta cuoTATKA TNC TIToAC ZTECLAA TIOU ApECOUV 0TO AnUATPN

W N

Ta cUOTATLKA TTOU APECOUV 0€ U0 TOUAAXLOTOV POLTNTEC
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H twyun null

Xpnon tnc Ag€nc kAewdt IS NULL (IS NOT NULL) o€ pta ocuvbnkn 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 tueg TRUE, FALSE, kat ATNQXTO
(null)

2to amotéAeopo tou SELECT-FROM-WHERE avrikouv povo ot
NMAELAOEC TIOU LKALVOTTOLOUV TNV ouvOnkn tou where (n ekdpaon
exeL tnv Tun TRUE)

NOT
TRUE FALSE
FALSE TRUE

AFNQ3TO (NULL)  ATNQSTO (NULL)
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Aoywkn Tplwv Tpwv

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

P=Q, av eva amno ta duo eivat UNKNOWN &ivet UNKNOWN
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H tyun null

Eudavion null

" Y& apLOUNTIKEC PAEeLC: To amoteAeopa eival null otav omowadrimote
T eivac null

m Je ouva9pOLOTIKEC OUVOPTNOELC: ayvoeital tAnv arto to COUNT(*)
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ErtavaAnyn

Mpaéelc pe 2upBolooelpec

H o cuvnBlopevn mpaén eival taiplacpa mPoTunwy:
% taipldlel onolabrimote cupBoAooELpd
TopLAlEL OTIOLOOATIOTE Yo pakTAPA

YUykplon xpnotpomnotwwvtacg to LIKE, NOT LIKE

Alataén twv NAsadwyv

Xpnon tou ORDER BY wote oL mAslddec oTO QmMOTEAEOHO va  €lval
TOELVOUNLEVEC LE BAoNn TO AVTLOTOLO YVWpLopa

Default: aUfouvoca O6uataén, aAAa kat apeoca xpnotpomowwviac to ASC
(avéouoa) n to DESC (pOivouoa).
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ErtavaAnyn

= Xprion tou cupBoAlopou:

<OVOUO-0XE£0NC>.<OVOoUO-YyVWplopatoc>

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

<MaALO-Ovopo> AS <véo-Ovopo>

To as pmopei va epdaviletal oto select 3 oto from
v Ot petofAntec mAsiadbwy (AS oto FROM) sival braitepa XprioLLEC
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Mpaelc ZuvoAou

MpadceLc:

= UNION (évwon)

= INTERSECT (toun)
= EXCEPT (S6ladpopa)

epappolovtal o€ CUUPATEC OXEOELC.
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[evikn Zuvtaén

(SELECT
FROM
WHERE )

UNION/INTERSECT/EXCEPT

(SELECT
FROM
WHERE )
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Evwon

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

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

Ta ovouarta twv ndorolwyv mou 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

Arntaldoupn dSumAwv epdavicswv (yivetal eva select distinct
OTO QTMOTEAECAL)

extoc av xpnotponownBeito UNION ALL (rouv amAwc
OUCOWPEVEL TOUC TILVOKEC)

MeyLotocg aplBuoc noAAanAwy 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 aplOpoc moAAAmAwWY
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);
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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 MéyLotog aplOuoc moAAATAWY
(SELECT Name eupavicewy;

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 (fy MINUS)
(SELECT Name
FROM Plays

WHERE Year = 2007);

Baoeig Asdopévwy 2016-2017

EXCEPT ALL

MéyLotoc aplOpoc moANAMAwWY
eudavicewvy;
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(SELECT *
FROM BAG1)
UNION ALL

(SELECT *
FROM BAG2);

MNapadeypa

BAG]
Fruit

BAGI

Fruit

apple

apple

apple

orange

OT3NEE

oranzs

oTIEE
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Napadeyua

(SELECT *

FROM BAG1)

INTERSECT ALL f:ﬁ?l ?r:f
apple apple

(SELECT * apple orange
QrEnge orange

FROM BAG2); =



(SELECT *
FROM BAG1)
EXCEPT ALL

(SELECT *
FROM BAG2);

Napadeyua

BAG]
Fruit

BAGI

Frait

apple

apple

apple

orange

OT3NEE

aIangEs

oTIEE
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1.
2.

MNapadeiypota

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

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

HBormolou¢ tou dev Enmaltéav oe Eyxpwpn Towvia

TLG Towvieg (titho) pe tov ibLo titAo mou yupiotnkav to 2005 kal To
2006 (dbwoTte SUO EPWTACELG LA E TTPAEN CUVOAOU KoL Lo Xwpic)
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ErtavaAnyn

Mpaelc:

= UNION
= INTERSECT
= EXCEPT (minus)

epapuolovtal oe guuBateg oxeoelc (MPOZOXH: mpaktika ta IAIA TNQPIZMATA (idlo
opLOUO Kal TUTIO yVwpLopatwy) ota duo select)

Jovtaén,

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

Artalotdr dutAwy epdovicewy, ekTog av xpnotpomnownBsi to UNION/INTERSECT/EXCEPT ALL
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YTTOEPWTINOELC

H SQL emutpenel to dwALAOUO UTIO-EPWTAOCEWV.

Mwa uvmto-epwtnon  €lvat ua  €kppaon SFW Tou
Xpnolpomoleital pueéoa o€ i aAAn SFW egpwtnon wcg
ouvOnkn oto WHERE.
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Yuvtaén

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

WHERE ... );

H eocwtepkn (dwAlaopevn) umo-gepwtnon uUmoAoyiletal ywa KaBe
ypopun (mAswada) tng eEwWTEPLKNC EPWTNONG

21n ouvexela Ja S0UUE TL UITOPEL va EIVOIL O TEAEOTIC
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O teAeotncin (notin)

EAEYXEL av pLa rTAsada aviKeL (Oev avrnKeL) O€ €va GUVOAO ATt
NMAELAOEC TTOU €XouV TIPOoKUYPEL amo pLo Ekppaon SFW.

[evikn Soun:
SELECT ...
FROM ...
WHERE
TIN (NOTIN) (SELECT...
FROM ...
WHERE ... ); T: mMAeldda
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O teAeotncin (notin)

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);
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O teAeotncin (notin)

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 = ‘Aonipopaupn’);
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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¢ umapyel tawvia pe to (6o titAo kot diapkela Uikpotepn amo 60 Aertta

SELECT DISTINCT Title

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

WHERE Duration < 60);

(1) H (bla epwtnon pe mpa&n cuvoAou Kol LE CUVEVWON

(2) Tpomomoinon tng epwtnong He to IN wote n tawvia pe dtapkela < 60 va givat
dLaopetikoy giboug
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O teAeotncin (notin)

Mrmopei va xpnotponotnBei ko pe enumerated ouvola

Mapadeyua: Touc TitAouc¢ OAwv Twv taviwy rou dev yupiotnkayv to 2006 Kot
to 2007.

SELECT Title
FROM Movie
WHERE Year NOT IN (2006, 2007);
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>UyKpLon HeE (TLHEC) ouvoAou: any

O teAeotnC any (some) €XEL TN onUOcla TOU TOUAdYLOTOV EVal OO
g€va oUVOAO

[evikn doun:
SELECT ...
FROM ...
WHERE
T>ANY (SELECT...
FROM ... T: MAeLdSa
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 TITAOUC OAWV TWV TAWVIWV TTOU YUPLOTNKAV apyOTEPN QTTO
TOUAQYLOTOV Ula QOTIPOUOUPN TaLVid

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

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

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

Mapadetyua: Toug TITAOUC TwV TAULVIWY TTOU YUPLOTNKAV QPYOTEPA ATTO OAEC TIC
QLOTIPOUOUPEC 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 TAPAKATW;

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

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

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

[evikn doun:
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 |
WHERE T.type = ‘Aomtpopavpn’ AND

EXISTS (SELECT *
FROM Plays

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

O teAeotn)¢ NOT EXISTS pmnopel va xpnotpornotnBet ylo EAeyyxo av
n oxeon A meplexeL tn oxeon B (ox€on umepouvoAou/umocuvolou)

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

Mapadetyua: Ot ndorotoi mou Exouv raiéel o€ OAEC TIC Tavieg mou exel naiéet o George Clooney
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O teAeotnc exists (not exists)

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

Mapadeyua: Ot nGomotoi rmou eyouv naiéel o€ OAEC TIC TALVIEC
rtou exeL taléel o George Clooney

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

78



Napadeyua Alopeonc

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

on, Type)

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

Mapadetyua: Ot ndorotoi mou exouv niaiéel o€ OAEC TiC Tavieg mov exetL naiéet o George Clooney

B: 0Aec oL tavieg tou George Clooney

A: OAEG OL TALVIEC TOU CUYKEKPLUEVOU nBoTmolou

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 YL
KGOt S

Tétowou eiboug petaPAntég bev
UTIAPXOUV OTN OXEOLaKn GAyefpa

Baoelg Aedopévwy 2016-2017
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Napadeypa: Alopeon

TLC Ttitoeg IOV €XOUV OAQ TOL CUCTATLKA TTOU APECOUV OTOV ANUNATEN

Pizza(Name, Ingredient)

Likes(Student, Ingredient)

OEAOUUE TIC TITOEC TIOU TOL CUCTOTLKA TOUC Elvall UTIEPOUVOAO TwV
CUOTOTIKWY IOV aPECOUV 0TO ANUNATEN

A: Zuotatka rtitoag M1

B: ZUOTATLKA TTOU APECOUV 0TO AnNUNTeN

NOT EXISTS (B EXCEPT A)
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O teAeotnc unique (not unique)

EAeyyxoc yia AutAec Eupavioelc
O teAeotnic UNIQUE: eriotpédel true avv n urmtogpwtnon dev €xeL
TMOAAQTTIAEC OpoLeC TTAELADEC — not unique

Fevikni SOUR:

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

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

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

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

Mapadeyua: Ot nGomnotoi mou exouv naiéel akptBwc g€ ula tawvia

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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ErtavaAnyn

H SQL emtpemnel To pWALACUA UTIO-EPWTHCEWV.

Mia umo-gpwtnon €ivat pla ékppaon select-from-where mou xpnolpomnoleital péoca o g
AaAAn epwtnon.

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

AnAadn dlatunwvovtal wg ouvoOrnKeg oto where

YMOAOYyLOMOG TNG UTIO-EpWTINONG Yo KAOe ypauurn (mAswada) tng eEwtePLKAC
£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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SELECT DISTINCT D FROM S WHERE C NOT IN (SELECT A FROM R);

To amotéAeopa £XEL
A. 1 mAewada
B. 2 mAelddeg
C. 3 mAewadeg
D. 4 mAe1adeg

SELECT * FROM R WHERE B IN (SELECT D FROM S);

To armotéAeopa €xeL
A. 1 mAeldda
B. 2 mAeladec
C. 3 mAewadeg
D. 4 mAe1adeg
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SELECT DISTINCT D FROM S WHERE C >= ANY (SELECT A FROM R);

To amotéAeopa £XEL
A. 1 mAewada
B. 2 mAelddeg
C. 3 mAewadeg
D. 4 mAe1adeg

SELECT * FROM R WHERE B <> ANY (SELECT D FROM S);

To armotéAeopa €xeL
A. 1 mAeldda
B. 2 mAeladec
C. 3 mAewadeg
D. 4 mAe1adeg
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SELECT DISTINCT D FROM S WHERE C >= ALL (SELECT A FROM R);

To amotéAeopa £XEL
A. 1 mAewada
B. 2 mAelddeg
C. 3 mAewadeg
D. 4 mAe1adeg

SELECT * FROM R WHERE A <> ALL (SELECT D FROM S);

To armotéAeopa €xeL
A. 1 mAeldda
B. 2 mAeladec
C. 3 mAewadeg
D. 4 mAe1adeg



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);

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa
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Karotec online mnyec

W3Schools SQL Tutorial: A comprehensive tutorial that covers the basics of SQL.

SQLBolt: Provides interactive lessons and exercises to teach you SQL.

SQLZoo: A collection of SQL tutorials with various challenges to test your
knowledge.

Baoeig Asdopévwy 2022-2023 EvayyeAio Mitoupa
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Yuvevwon (join)

H SQL-92 vunootnpilet 6lddopouc TUMOUC OCUVEVWOEWV TIOU OUVABWC
xpnotuornotovvtat oto FROM, aAAd pmopouv va xpnotpornolnBouv omoudnmote
Uropei va xpnotupornotnOsi o oxéon.

[evikn ouvtaén:

<OVOUO-0XEoNG1> <TUTTOC-CUVEVWONC> <OVOUO-0XEONC2>
on <ouvlnkn-ocuvevwong>

Tumol 2uvevwongc:

o NATURALIJOIN

o [INNER]JOIN

o LEFT [OUTER] JOIN: aplotepn e€wTEPLK) OUVEVWON
o RIGHT [OUTER] JOIN: 6&€La e€wteplkri OUVEVWON

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

car
bicycle
bicycle
car

Baoelg Asdopévwy 2020-2021

SELECT *
FROM R INNER JOIN S ON R.A =S.A;

SELECT *
FROM R NATURAL JOIN'S;

EuvayyeAio MNitovpa
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R

A B

1 red

3  Dblue

4 green
S

A D

1 car

3  bicycle
1  bicycle
5 bicycle
8 car

Baoelg Asdopévwy 2020-2021

SELECT *
FROM R LEFT OUTER JOIN' S ON R.A=S.A;

SELECT *
FROM R NATURAL LEFT OUTER JOIN S;

SELECT *
FROM R RIGHT OUTER JOIN S ON R.A =S.A;

SELECT *
FROM R FULL OUTER JOIN SON R.A=S.A;
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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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Duowkn Zuvevwon (natural join)

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SELECT DISTINCT LIKES.Student, PIZZA.Name
FROM PIZZA (LIKES JOIN PIZZA
ON LIKES.Ingredient = PIZZA.Ingredient)

SELECT DISTINCT LIKES.Student, PIZZA.Name
FROM PIZZA NATURAL JOIN LIKES;

SELECT DISTINCT LIKES.Student, PIZZA.Name
FROM PIZZA, LIKES

WHERE PIZZA.Ingredient = LIKES.Ingredient;
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MNapadelypa

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

Tl emotpEdEL TO MOPOAKATW?

SELECT DISTINCT LIKES. Student

FROM LIKES LEFT OUTER JOIN PIZZA ON LIKES.Ingredient = PIZZA.Ingredient
WHERE PIZZA.Name IS NULL;
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PIZZA

Name
Vegetarian
Vegetarian
Xapan
Xapan
Inéolal
Inéolal
Inéolal
EA\nVIKN

MoVVLWTLKN

Ingredient
pavitapt
el
aVavag
{oumnov
{oumnoév
UTELKOV
pavitapt
el

peTooBove

Baoeig Asdopévwy 2016-2017

MNapadeypa

LIKES

Student
AnuAtpng
Kwotog
Mapia
Katepiva
Mapia
AnpAteng
Mapia
Avépovikog

EvayyeAio Mitoupa

Ingredient
povitapt
{oumnov
elld
pavitapt
{aumnoév
MTELKOV
ovavag

avtoouyla
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MNapadelypa

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

Tl emotpEdEL TO MOPOAKATW?

SELECT DISTINCT PIZZA.Name
FROM LIKES RIGHT OUTER JOIN PIZZA ON LIKES.Ingredient = PIZZA.Ingredient
WHERE LIKES.Student IS NULL;
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MySQL JOIN Types

Created by Steve Stedman
SELECT * SELECT *
FROM Tablel; FROM Tablel t1
INNER JOIN Table2 t2
SELECT * ON t1.fk = t2.id;
SEIECT fromtwatables | 0 [bra; INNER JOIN
RS SELECT *

FROM Tablel t1
Table2 LEFT OUTER JOIN Table2 t2
ON t1.fk = t2.id;

¢

LEFT OUTER JOIN

FROM Tablel t1
RIGHT OUTER JOIN Table2 t2
ON t1.fk = t2.id;

RIGHT OUTER JOIN

SELECT *
FROM Tablex 11
WHERE EXISTS (SELECT 1
FRON Tablez 12
WHERE 11,7k . t2.id
)

Table 2

+

SELECT *
FROM Tablel 11
HERE MOT EXISTS (SELECT 1
FROM Table2 12
WHERE 11.fk = 12.1d
¥

SEMI JOIN — Similar to INNER JOIN, with less duplication. ANTI SEMI JOIN
SELECT * SELECT *
FROM Tablel t1 FROM Tablel t1
Table 2 LEFT OUTER JOIN Table2 t2 RIGHT OUTER JOIN Table2 t2
ON tl.fk = t2.id ON t1.fk = t2.id
WHERE t2.id is null; WHERE tl1.fk is null;
LEFT OUTER JOIN with exclusion RIGHT OUTER JOIN with exclusion

SELECT * FROM Tablel t1
LEFT OUTER JOIN Table2 t2
ON t1.fk ~ t2.id
UNION
SELECT * FROM Tablel t1

RIGHT QUTER JOIN Table2 t2
FULL OUTER JOIN ON t1.fk - t2.id;

SELECTY * FROM Tablel 12
LEFT QUTER 201N Table? 12
on 11,6k - 12,34
WHERE 12.4d 1S nOT ULl
waan
SELECTY * FROM Tablel 12
PIGIT QUTER JOIN Tabler 12

FULL OUTER JOIN with om 1.0k - 1254
exclusion MNERE 11,10 IS NOT MULL;

SELECT *
FROM Tablel t1
INNER JOIN Table2 t2
ON t1.fk = t2.id
INNER JOIN Table3 t3
ON t1.fk_table3 = t3.id;

Two INNER JOINs

SELECT *
FROM Tablel t1
LEFT OUTER JOIN Table2 t2
ON tl.fk = t2.id
LEFT OUTER JOIN Table3 t3
ON tl1.fk_table3 = t3.id;

./

SELECT *
FROM Tablel t1
INNER JOIN Table2 t2
ON t1.fk - t2.id

LEFT OUTER JOIN Table3 13
ON t1.fk table3 - t3.id;
INNER JOIN and a LEFT OUTER JOIN
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2UVOOPOLOTLKEC ZUVOPTNOELG

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

Meéeooc opoc: AVG(A) (novo og aplBuouc) A yvwplopa
EAaxioto: VIIN(A)

Méeyioto: MIAX(A)

ABpolopa: SUM(A) (Lovo o aplBuoug)

MARBoc: 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: Meaon dlapkela OAwV TwV EYXPWUWV TOLVIWV

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

To amoTEAECUA ELVAL PLOL OXEON UE €VA YVWPLOUO KOL LLOL YPOULU [UITopOoULE
v SWOOUUE OVOUO OTO YVWPLOUO XPnotuormolwvtoc to AS]

= Eudoavitovtol oto SELECT
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2UVOOPOLOTIKEC 2UVAPTNOELG

Mapadeyuo: Meyiotn SLApKELX OAWV TWV EYXPWUWV TALVIWV KAl TNV Tovia
UE TN ueyaAutepn diapkeia!!

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

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

Av  Béhouvpe va  amnaAsipoupe  Suthec epdavioelg
xpnotporotovpe tn Agfn-kAewdt  DISTINCT otnv avtiotoln

ekbpaon.

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 propolpue va xpnotpornotjooupe to DISTINCT pe to count(*).
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SELECT COUNT(C)
FROM R;

SELECT COUNT(*)
FROM R;

SELECT SUM(C)
FROM R;

SELECT AVG(C)
FROM R;

SELECT MIN(C)
FROM R;

SELECT COUNT(DISTINCT C)
FROM R;

SELECT SUM(DISTINCT C)
FROM R;

SELECT AVG(DISTINT C)
FROM R;

SELECT MAX(C)
FROM R;



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 COE €val CUVOAO OO
nmAewadeg, oA\ oe opadec amd ouvvoda TAslddwv. OL  opadeg
npoodlopilovral xpnolpomnowwvtac to GROUP BY

Mapadewyua 1: Meon dlapketa taviog ava TUTo taviag

SELECT Type, avg(Duration) 210 SELECT Kkal n TR ToU yVwpLopoTtog Tou
FROM Movie GROUP BY
GROUP BY Type;
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2UVOOPOLOTIKEC ZUVAPTNOELC: group by

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

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

MrmopoU e va EPAPULOCOUE TIC CUVOPTHOELS OXL LOVO OE €val CUVOAO arto
nmAewadeg, oAA o€ opadec amd ouvvola TAslddwv. OL  opadeg
npoodlopilovral xpnolponowwvtag to GROUP BY

Napadetypa: Tov aplOud tawviwyv mou naie kabe nBormolog
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Napadeyua

SELECT A, MAX(C)

R FROM R

A B C GROUP BY A;
1 5 6

2 3 2

1 9 3

7 2 9 SELECT A, MAX(C)
7 8 3 FROM R

1 5 2 WHERE A< B
4 2 1 GROUP BY A;
2 3 3

4 1 8
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Napadeyua

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SERVES(Place, Name)

TLemoTpédOUV TA TTAPAKATW?

SELECT COUNT(Ingredient)
FROM PIZZA;

SELECT COUNT(DISTINCT Ingredient)
FROM PIZZA;

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

Baoeig Asdopévwy 2018-2019 EvayyeAio Mitoupa
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SERVES

Place

Roma

Roma

Napoli
Napoli
Pizza-Express
Pizza-Express
Pizza-Express

Pizza-Place

Name
Vegetarian
Inéolal
Vegetarian
EAANvVIKA
Xapan
Inéolal
EAANVIKA
Inéolal

Baoelg Asdopévwy 2018-2019

PIZZA

Name
Vegetarian
Vegetarian
Xapan
Xapan
Inéclal
Inéclal
Inéclal

EAANVIKA

Napadeyua

Ingredient
povitapt
eha
QVOLVAG
{apumnov
{apumnov
UKoV
povitapt

eMA

LIKES

Student Ingredient
AnuAtpng HaviTapL
Kwotag {aumnov
Mapia e\
Katepiva povitapt
Mapia {opnov
AnuATpNng UIEKOV

Mapia avavag

EuvayyeAio MNitovpa
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MNapadeypa

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SERVES(Place, Name)

" [1000 CUOTATLKA TTOU OPECOUV 0TO ANUATPN €XEL KAOE TitoQ;
" [100€C MiTOEC LE CUOTATLKA TIOU apECOUV oTov AnpAten oepPipet kaBe payadll;
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2UVaOPOLOTLKEC 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 wg mpog mePLOCOTEPA TOU
gvoc media.
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MNapadeypa

SELECT A, B, MAX(C)
FROM R
GROUP BY A, B;

AN DR NNRNREPD>D
R WNUIONWOWWWU
0O WERNWOWNOOO
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2UVaOPOLOTLKEC ZUVAPTNOELC: group by

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

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

Tt urtoAoyilel N MapoKATW EPWTNON;

SELECT Title, Year, COUNT(Name)
FROM Plays
GROUP BY Title, Year;

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa
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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 a@oU oXnUATIOTOUV oL OpAdEC Kol
UTTOAOYLOTOUV OL CUVAOPOLOTIKEC CUVAPTHOELG.
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2UVOOPOLOTLIKEC 2UVAPTNOELG

Otav eudavitovrtal kot to WHERE kat to HAVING:

e N ouvBnkn tou WHERE edappodletal mpwra,

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

® KOl LETA av uTtdpxel ouvOnkn oto HAVING edapuoletal oTlLC
OMAOEC KOl ETMILAEYOVTOL OOEC LKAVOTIOLOUV TN cLVONKN
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A W N P

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 NUOIToL0¢ Tou YeVVNUNKE UETA TO
1987 av autoc¢ o aptduoc eivat UEyaAUTEPOC TOU 5

5
SELECT Actor.Name, COUNT(*)
FROM Plays, Actor

WHERE Plays.Name = Actor.Name AND Year-of-Birth> 1987
GROUP BY Actor.Name

HAVING COUNT(*) >=5;
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Napadeyua

SELECT A, MAX(C)

R FROM R

A B C GROUP BY A:

1 5 6

) ; , SELECT A, MAX(C)

) 5 ; FROM R

. ) 5 GROUP BY A

. o ; HAVING MAX(B) > 2;

1 5 2

4 2 1 SELECT A, MAX(C)

2 3 3 FROM R

4 1 8 WHERE A < B
GROUP BY A

HAVING MAX(B) > 2;
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Mapadeypa

=  OLouvaptnoelg pag divouv tnv TLUR OxL ou
endaviletol avtn

Mua mAelada otnv omola epdaviletal n ueyaAvtepn
Tiun tou B (6Vo tpomol — ORDER BY kat MAX)

H tiun tou B eival peyaAltepn ano tn uéon tun?

AP NPPRP NN, DNPEFE D>
R W N UGTOON O WUl
00O WERL NWOWOWNOO
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ErtavaAnyn

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

Méyiloto: MAX

ABpotopa: SUM (novo og aplBuoug)
MARBoc: COUNT

Av B€loupe va anaAeipoupe SUTAEC epdavioels xpnoLpomoloUpe tn A&én-
KAeWOL DISTINCT otnv avtiotown ekdppaon.

=  MmopoUpe va ePAPUOCOUE TIC CUVAPTAOELS OXL LOVO OE €val GUVOAO
and mAeladeg, aAAd oe opadec amo ouvvoAa TAEdwv. Ol opAdeg
npoodlopilovral xpnolponowwvtac to GROUP BY

=  MnopoUue va ebopPUOCOUUE Ll OUVONKN OE PO CUYKEKPLUEVN opada
anod mAewadeg ypnolpomnowwvtag to HAVING. H ouvlBnkn tou HAVING
epapuoletal adol oOYNUOTIOTOUV OL OMAOEC KoL UTtoAoylotouv oL
oUVOOPOLOTIKEG CUVAPTNOELG

Ot null TLpeg ayvoouvtal mAnv tou COUNT(*)
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Baowkn Aoun Epwtnong

SELECT A A, ., A, ..., avg, ..
FROM R, R,, ...R,

WHERE P

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

ORDER BY Ay Ajgs - A
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" Ta anoteAcéopata Twv SQL epwtnuatwy AEN amoBnkelovtol

= Y& 1o SUOCKOAX EPWTHHATO UTTOPEL VAL XPELALOTEL VAL EXOULE
eVOLAEOO ATTOTEAECLOTA, TIWG;



SFW oto FROM

MropoUpue va €xoupe pa SFW epwtnon oto FROM
PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SELECT DISTINCT P.Name
FROM PIZZA AS P,

((SELECT Ingredient

FROM LIKES

WHERE Student = ‘Anuitencg’)

EXCEPT

(SELECT Ingredient

FROM LIKES

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

TL KAVEL TO TIAPATIAVW EPWTNMUQ,;

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa

125



With
WITH <ovoua--query> [<Alota ovopdtwv-yvwplopatwv>] ( AS <SELECT-
FROM-WHERE gpwtnon>)

SELECT ...

= Opiletal onwc po view aAAd Sev ival aveéaptntn npemel va akoAovBel SFW
EPWTNON KOl UITOPEL va XpnotpomnolnBel povo oe autrv (To scope gival n epwtnon
TTOU 0KOAOUDOEL)
— OVOMATL{OMEVA TIPOOWPLVA ATtOTEAEOHATA

WITH cte_name (column_list) AS ( query)
SELECT * FROM cte_name;

" Mrmopel va €xoupe ToAAATAOUC oplopou¢ oto (6o WITH xwplopévoug He KOpUa
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SFW — WITH, FROM

PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SELECT DISTINCT P.Name
FROM PIZZA AS P,

((SELECT Ingredient

FROM LIKES

WHERE Student = ‘Anuntpnc’)

EXCEPT

(SELECT Ingredient

FROM LIKES

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

Baoeig Asdopévwy 2021-2022

WITH T(Ingredient) AS ((SELECT
Ingredient
FROM LIKES
WHERE Student =
‘Anunteng’)
EXCEPT
(SELECT Ingredient
FROM LIKES
WHERE Student =
‘Mopia’))
SELECT DISTINCT P.Name
FROM PIZZAASP, T
WHERE P.Ingredient = T.Ingredient;
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With

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

WITH Actor1(aName) AS (SELECT Name FROM Actor),
Actor2(aName) AS (SELECT Spouse-Name FROM Actor)
SELECT * FROM Actorl INTERSECT Actor2;
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MNapadeypa

Tn Héon T tou B otig mAelddeg mou €xouv TNV
HULKPOTEPN TLUN TOU A

AN PP NN, NPREPR D>
= W N UG OON O W Ul
00 WKL NN WWOWNOO
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2ELPA EKTEAEONC:

1. FROM

2. WHERE

3. GROYP BY
4. HAVING
5. ORDER BY
6. LIMIT

7. SELECT

130



PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SERVES(Place, Name)

1. Mooa payalld vmdpxouv otn faon SedopEvwy.

2. Ta ovopata twv payallwyv mou oepBipouv TIC MEPLOCOTEPEC TITOEC.

3. Tig itoeg Mov €XOUV TOUAAXLOTOV 3 CUCTATLKA TTIOU OPECOUV OE POLTNTEC
Ta payadld ou oepBipouv AUTEC TG TITOEC

4. Ti¢ mitoeg mou Sev €XOUV KAVEVA CUOTATLKO TIOU VOL OPECEL OE POLTNTEC
10 4 ue npaén cuvoAwv

5. MNa kaBe mitoa tov aplOpd TwV CUCTATLKWY TIOU TIEPLEXEL KOL UPECOUV OE POLTNTEC

ErutpooBeta, yLa TLg Iitoeg Tou SeV XOUV KOVEVA TETOLO CUOTATLKO va epdaviletal o
aplBuoc 0



PIZZA(Name, Ingredient)

LIKES(Student, Ingredient)

SERVES(Place, Name)




[Awooa EvnuepwoeLc
AedopEVWV



Elcaywyn

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

TPOTIOTIOLNCELC

1. Awaypadn
2. Eloaywyn

3. Evhuepwon

OL evTOAEC aUTEC peTafaAlouv To oTypoturo tne Baong dedopsvwy (dnAadn, to
TIEPLEXOMEVO TWV TILVAKWV)

AEITE KAl TIC OXETIKEC SLAPAVELEC TTPONYOUUEVOU
padnuatoc
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Etcaywyn 6edopevwy

Mo va elodyoupe 6edopEVA OE YL OXEON ELTE

(a) mpoodlopilovpe 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 dedbopevwv

PIZZA(Name, Ingredient)

LIKEZ(Student, Ingredient)

Noapadelypa

Eloaywyn plog mitoag otn MITZA pe ovopa «Katepivag-special» pe cuotatika
TOL CUOTOTLKA TTOU apecouv otn dpoltAtpla Katepiva

INSERT INTO PIZZA(PIZZA.Name, PIZZA.Ingredient)
SELECT “Katepivag-Special’, LIKES.Ingredient
FROM LIKES
WHERE LIKES.Student = ‘Katepiva’;
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Awaypadn dedbopevwy

MropoU e vo. 6B OOUE LOVO 0OAOKANPEC TIAELAOEC KAl OXL CUYKEKPLUEVA
yvwpilopata.

DELETE FROM R WHERE P

2Brivel OAec tic mAeLadec TN R yla TLg omoiec LoyveL to P.

Otav Acinet to where ofrivovtal OAec ol TAELAOEC ULOLG OXEONC.
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Awoypadn 6edbouevwy

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

" YBAvovtal «0OAOKANPEGH» TTAELAOEC

= AV UTTAPYXOUV TIAPATIAVW OTTO LAl TIAELAOEC TTOU LKOVOTtoloUV T cuVONKN,
dev unadpyxel tpomo¢ va Stakpivoupe TIC mAsladeg, dnAadn va ofrjooupe
KOUTTOLEG

" Mpwta, urnoAoyiletal n ouvBnkn tou WHERE kat peta Siaypadovrtal ot
TIAELAOEC TTOU LKOLVOTTOLOUV TN oUVvOnKnN

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

UPDATE R
SET Attr = New_Value
WHERE P

Nopadeypa: Avénon tic dapkelag Kabe tawiog katd 10 AemTd yiot OAEC TLC
Tolvieg 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 TAELAOEC ToU LKawvorolwoUv T ouvenkn, dev
UTTAPXEL TPOTIOC Vo Stakpivoupe Tig MAELAdeG, SnAadn va EVUEPWOOUUE KATIOLEG

" Mlpwta, urtoAoyiletal n ocuvOnkn tou WHERE kat peTd evnuepwvovtal oL TIAELAOEC

TIOU LKavormoLwouv Tn ouvlnkn — 6nAadn, n ouvOnkn umoAoyiletal oOTo TPEXWV
OTLYMULOTUTIO — 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. Ataypadec
DELETE FROM R WHERE P
3. Evnuepwoelc/TpomomnolnoeLg

UPDATE R
SET Attr = New_Value
WHERE P

Baoeig Asdopévwy 2016-2017 EvayyeAio Mitoupa
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OyeLc
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Oplopoc OPewv (ELKOVIKWV TILVOKWV)

OpLopog
Ouyng

MrtopoUpe va oplooupe pa oPn xpNOLUOTIOLWVTOC TNV EVIOAN: /

CREATE VIEW <6vopa--6ync> AS |<SELECT-FROM-WHERE ep(btnon>|

Entiong, pmopouv va mpoodloplotoUV Ta OVOUATA TWV YVWPLOUATWY AUESO

CREATE VIEW <o6vopa--onc> (<Aloto ovouATWV-YVWPLOUATWV>)
AS <SELECT-FROM-WHERE gpwtnon>
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Aladopa aro create table

" ATOONKEVETE O OPLOUOC

* Mmtopeil va xpnotpomnotnBet omou €vac mivakag, aAAd n ogn
(6nAadry, TO TEPLEXOUEVO TOU TivaKa) urtoAoyiletal ek vEou
KABe popa

» XpAon: e epwtnuata mou utmoAoyilovtat cuxva n (kupiwg)
ylo EAeyyxo nmpocBaong
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Mapadeypa

Movie(Title, Year, Duration, Type)

Plays(Name, Title, Year)

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

CREATE VIEW BlackAndWhite AS
SELECT Title, Year

FROM| Movie

‘

WHERE Type = ‘Aomtpopaupn’;

Baoeig Asdopévwy 2016-2017

EvayyeAia Mitoupa

Base relations/tables

Baolwkn 2xéon

146



Evnuepwotpec O el

" [LoL EVNUEPWOELC LOXVOUV TIEPLOPLOUOL -- TPOTIOTIOL OELC
HEow OPewV

" Evnuepwolpec oPelc - updatable

" £vOL LOVO TTivaka, TtpwTteVoV KAELOL TNC BAOLKAC
OX€0NC Kol TLIMEC yLoL OAa Ta not null yvwpilopata
xwplc default tiun (select, project)

= YAomoinpuevn (materialized) oyin
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MNapadelypa

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

GROUP BY Plays.Name; ,
Mn evnuepwoiun!
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Alaypadn ogng

= O oplopoc TtNG OYPne mapapevel otnv Baon dedopevwy, EKTOC av o notet:

DROP VIEW <o6voua-oync>
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Let’s Ask the Expertis: Insights into Student Misconceptions about SQL

1. Using » instaad of

l= o e

SELECT =
FROM store
WHERE city = "Eindhoven®;

Swdenisam | Interferance of
familiar with » and | previous course
find it more intuithes | knowledge from
than = and |=. | eithar Mathamatics

3. JOIM in all tables that you

nised the primary keys of

SELECT c.cID, t.date,
t.guantity

FROM customer as c;

transaction as t,

product as p

WHERE t.pID = p.pID

AND c.cID =t . cID

AMD p.pMame = "Apples”

Expert and Student

B. Lack of undarstanding of
whan o apply GROUP BY

SELECT city, street,
sHame, sID

FROM store

ORDER BY city ASC;

Daphne Miedema Efthimia Aivaloglou George Fletcher
d.a.mindemadiua.nl e.avaloglouiacs. leidenuni.nl g.hlflatchertue.n

Tha Structured Cuery Language (S0L) has besn introduced in 1970, and quickly becarms the standard query language for RelaSonal Databases. | i ubiquitous in
both practice and education. Various ressarchers have published works on the emons that novices make whila wiiting guaries. However, until recently, not much
attertion was paid to the underlying reasons why nosices made so many mistakes. Ina previous paper, we axplored thess undedying reasons, also called
misconceptions, from the student perspectiva. Wa gave students guery formulation problems and asked them b Sobea thoss while explaining to us what they wan
thinking. We followed this up by axploring the perspectives of S0L experts -ressarchers, practifoners and aducators-. Their expadise on erors and selutions gave us
naw insights into othar misconcepiions that moay lead o the sarme aror. The result are 11 lisks of misconceptions that novices might hold. Balow, we presant the top-
ranked axpert hypothesis and juxtaposs it with the student hypothesis.

8. Ambiguous column nama

Dalphi protocol because of missing alias
SELECT unit_price
* 4 + 4 + a FROM inventory
INMER JOIN product
mn-:um—:n-. rtmnnr.r-:r- Practtonen ON

WHERE pName = "Bananas"

2. AVG in WHERE H,rp.o'[hgsg@t‘rpgs 7. Extra condition when Expert  Studenmt
instead of HANING it requirad Studant knew which | Lack of knowlsdge or
- Previous course knowledge 1[5] mmant and | expadance.
) SELECT e1.eID, c2.eID L+ mnhm
GROUP BY t.sID Clarrullaslions FROM customer cl, custemer c2 iy,
FROM transaction as t Incormact ar incomplets WHER E
WHERE aVG(t.quantity) > &; el AND el.street = cl.street
B Language reiated AND cl.city < cl.eity
Expert Student &. Missing parts of keywords Expert | Student 8. Using comma insfaad of AND
Students essociats | Misunderstanding S0L Studants donot | Lacking knowiedgs on in WHERE clausea
the applicaion of a ::yrma:ndi'l:lntﬂﬂd malise that being a | primary keys.
filter with WHERE. linjoorsistancy. T d:’“m SELEC'I_' p.pName
FROM store AS s :Ih'l'f = . FROM inventory as I,

ORDER s.city ASC product as p

y. WHERE
$ ([subguery]l) < i.unit_prige,
p.pIl= i.pID;
4. Missing secand table Expert  Stsdent 10. Thinking DESTINCT will take
far self-join Students forget the . Ramambering anfy ‘the first Bem of a list - Expert :'tucl:t
e RS Lo M ok e st 4 DSTONET Fuchiert sk #hc iy M irgtaring
becauss most other | keyword os it ) LTi_prbean, i 00 P Ll L1 [ 010 in writing tha query.  S0L syrax and its
INSERT cID FROM customers S0L keyrwords ore caturas tha main .mﬂ;.mu'“ﬂ;mnmu%mm {mmd]
single-valued. | meaning Ly e injconsistenoy.
. I‘dr-nﬂ-nu y orm undl_prbon and probebly that
AND city <> city; e o (e, et Tt s wha
ﬂllmmwmtﬂﬂlmmﬂnm
R prboss] with that o,
! - . 5
\ Expert ﬂ-d“' Students mix the | Balieving DISTINGT will 11. Lack of understanding
Shudents do not semanos of ' ke the first item of 2 subquaries
think of a sscond mﬂpul:fiununhm single’ and ‘e | list (becauss of being
acosssosa | agquery. S, | presmnted with vary SELECT t.cID, t.date,
separate instince i e t.oguantity
of o tnhia. plos of CESTINCT, FROM transaction as t
Cpeenias) WHERE |
. ) SELECT pMame
Conclusion FROM product
Research Question 1: How do experts inferpred the undenying causes of sludent armove in SOLP . WHERE pID = t.pID
The varying backgrounds of the experts meant thal they spproached the problem from different angles. We found up to B different hY AND pMame = "Apples®)
hypotheses per error, some were deamad mone ikely than others. Sometimes all hypotheses ware closely related, but the experts
typically corsidered & wide spectrum of underying cavses, Shuck II' = a"d'of't
) ' . locgr-atyle quary, 25 | or experienca,
Ressarch Question 2 What are the oiferances in the papectives of students and experts on erors in SOL7 you would da in
Although sometimes thene was a diferencs in focus, overall ths students misconceplion hypotheses were ranked highly by the programming.

experts 1oo. For exampile, for amor 2, the wordings are different but the core of the hypatheses for this ermor s the same. The only
error whene the students and experts wens nol in agreement was eror 6.




Data Science - Data Prep with SQL - Quick Reference

DATASET PROFILING CLEAN ATTRIBUTES

SELECT COUNT(*) FROM t; Outliers SELECT CASE WHEN attr1 < 0 THEN 0 WHEN
attrl > 1000 THEN 1000 ELSE attrl END as
Quantitative
Velocity SELECT t.datel, COUNT(*) ( y attr1 FROM t;
FROM t GROUP by t.date1 o
ORDER BY t.datel desc; Missing Values SELECT COALESCE(attr1,AVG(attrl) OVER ()),
{At Random) COALESCE (attr1,'Unknown’) FROM t;
Attribute SELECT attrl, attr2, attr3, attrd
Selection FROM t; Missing Values SELECT COALESCE(attr1,0)
(Not at Random) FROM t;
SELECT * FROM t T
Incomplete S Incorrect Values ~ SELECT REPLACE(attr1,'bad’,'good’)

Records FROM t;

AND t.attr2 IS NULL;

VALIDATE ATTRIBUTES DERIVE ATTRIBUTES

- o TSR Buckets\Binning SELECT attrl, CASE WHEN attrl <= 50
Domain DISTINCT(attr1) b THEN ‘bin1’ WHEN attrl > 50 THEN ‘bin2’
ELSE ‘bin3’ END as attrl_bin FROM t;

Missing SELECT * FROM t
Values WHERE t.attrl IS NULL Date Parts SELECT DAYOFMONTH(date1),
MONTHOFYEAER(date1) FROM t;
R‘nge SELECT m(nttr 1)4 MAX(lttrl).
AVG(attrl) FROM t; Date Difference SELECT DATEDIFF(date1,date2) FROM t;
Data Type SELECT * FROM Last Period SELECT DATEADD(year,-1,date1) FROM t;
information_schema.columns
WHERE table_name = 't’; Dummy Encoding SELECT attr1, CASE WHEN attrl = ‘Male’
THEN 1 ELSE O I FROM t;
Outliers WITH dev_cte AS onthon) oL el
(95% confidence) SELECT STDDEV(attr1) sdev FROM t)
SELECT attrl, attr2 FROM t COMBINE DATASETS
CROSS JOIN dev_cte ¢
WHERE t.attrl > c.sdev * 2; Join Horizontally SELECT t1.attr1, t2.attr2 FROM t1
(Full Match) INNER JOIN t2 ON t1.ID = t2.1;
Distribution SELECT attrl,
WIDTH_BUCKET(attr1,100,500,5) Join Horizontally SELECT t1.attr1, t2.attr2 FROM t1
FROM t; {Optional Match) LEFT JOIN t2 ON t1.1D = t2.1D;
i i SELECT attrl, attr2 FROM t1
STANDARDIZE ATTRIBUTES e s v e it
Data Types SELECT CAST(attr1 AS DATE), Union Vertically SELECT attrl, attr2 FROM t1
CAST(attr2 AS INT) FROM t; (No Deduplicate) UNION ALL SELECT attrl, attr2 FROM t2
Patterns SELECT CASE WHEN attrl = ...,
REPLACE(attr2,'Street’,'st’) FROM t; SPLIT DATASETS
Formatting SELECT UPPER(attr1), REPLACE(attr2,"- Simple Filter SELECT attrl, attr2 FROM t
') FROM t; WHERE attr1 IS NOT NULL;
Scaling SELECT attrl, attr2/(MAX(attr2) OVER Filter Based on SELECT attr1, SUM(attr2)
(PARTITION BY attr1)) FROM t; : FROM t GROUP BY attr1
Aggregation HAVING SUM(attr2) > 10;
CREATE INTERFACE Sampling SELECT attr1, ROW_NUMBER() OVER
(Random) (ORDER BY RANDOM()) as random FROM t;
Create vi CREATE VIEW AS SELECT...
e Sampling SELECT attrl, NTILE(4) OVER (ORDER BY 151

(Non-Random) date()) as quartile FROM t;
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