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SQL - EIZATQrH

m SOL (Structured Query Language) ivai i tomomomuévn
“standard yAdooa otic Xyeotaxéc Baoec. H mpdtn xpfion
ntav 610 TpoOTVTO cvotnua ¢ IBM, mov ovoudotnke
SYSTEMR, to onoio avartuynke ota epeuvnTikd
epyaotipla e etoupeioc (San Jose, Californiajro péoa g

B Yrapyovv 4 PaciKéES EVTOAEG:
— select  (Oev gival 10 id10 pe To SELECTION otnv AAyeBpa)
— insert
— update
— delete

B To amotéleopa pog evrolg / Tpaéng oe Lyfoeig ivan
(mévta) po véa Xyéon

oekaetiog o 197(. H SQL £yel vmootel mMOAAEC TPOTOTOMGELC.
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SOQL - Awaypovikad

m H yAoocca SQL - maykocuia otabepd oe BA

Sequel 75 (System R)
SQL86

SQL89

SQL92

SQL3

SQL:2003

SQL:2006

SQL:2008

SQL:2011
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Baow) doun

m H SQL Baciletal oe oyecrokéc mpdcelc
m ‘Evo tomkd SQL queryeivor tne poponc:
selectA;, A, ..., A,
fromry, 1y, ..., 1,
where P
— AS avtumpocomevel yvopicpata
— IS AVTITPOCOTEVEL GYEGELS
— P &ivon éva katnyopnuo
m To queryeival 1coouvauo LE TNV EKQPOCT) TNS CYECLUKNG
aAyEPpoC

[ag, p2, . akOp(ry XTp X o XT))
m To amotéleoua tov SQL querysival o oyéon
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The select Clause

m H selectclausesivor n Alioto TV avayvopioTik®v wov 0EAovue va vadpyovV
GTO ATOTEAEGLOTOL TOV UEry

— Avrtiotoyel o mpaén mpoPoing (projection)nc oyeoiaxkng diyeppog
m Bpseg ta ovoparto 6Awv tov branchesang oyéong loan

selectbranch-name
from loan

m 21 oyeoclokn dAyeBpa o queryda Ntov:
1_[branch-namgoan)

m NOTE: n SQLdev emtpénel tov yopaktnpa - 6To OVOULOTA,
» Mmropel va avtikataotadet pe m.y. branch_name
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The select Clause (2)

H SQL emtpéner duplicatesstic oyéoeic Ko 6To AmOTEAEGLATO TMV
gueries

['a va, unv vdpyovv duplicategpnoiponolovue tn AEEN-KAED
distinct petd to select.

Bpeg ta ovouota OAwv tov branchest oyéon loan kot agaipeoce ta
OuTAOTLTTO

select distinctbranch-name
from loan

H Aé€n-khedi all kabopiletr 6t1 ta duplicatedev npénet va
aaipedovv

select allbranch-name

from loan
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The select Clause (3)

To * oto select clausenuaiver “ 6Ao to yvopicuota”

select*
from loan

To selectclauseunopei va mepiéyet aplOunTikeg ekEPAcELS TOV
eumAéxovv mpaseig (+, —, *, /) ko dovv TAvm 6€ oTadEPEC N
YVOPIGLOTA TAELAOWMV

Il.y.:

selectloan-number, branch-name, amouent 00

from loan
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The where Clause

To where clausexabopilet Tic cuvOnKEG TOVL TPETEL VO, IKAVOTOLEL TO
ATOTELEC LA

— Avtiotoryei oto selection predicatenc oyeoiaxng diyeppog

Bpec 6hovg Toug kmdikovg daveiwv oto Perryridge branche nocd
neyoivtepo tov $1200.

selectloan-numbe

from loan

where branch-name =Perryridgé and amount> 1200

Aoyikéc mpd&eic and, or, andnot.
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The where Clause (2)

m H SQL éye1 xou operatorsiykpiong between

m [1.y. Bpec toug kmdikove daveiov pe mood avapesa oe $90,000
ko1 $100,000

select loan-number
from loan
where amount between 90000 and 100000
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The from Clause

m Tofrom clauserepiéyetl OAec Tic oyEoelc TOv eumTAEKOVTOL GTO qUEry

— AVTIGTOUEL 6TO KAPTESIOVO YIVOUEVO TNG GYEGLUKNG AAYERPOC

m  Bpec to kapteciavo yivouevo borrower x loan
select*
from borrower, loan

oto vrokatdotnua Perryridge

loan (loan-number, branch-name, amount)
borrower (customer-name, loan-number)

select customer-name, borrower.loan-number, amount
from borrower, loan
where borrower.loan-number = loan.loan-number and
branch-name = ‘Perryridge’

BBpec 10 Ovopa, KmOKO 0aveiov Kol oGO Yo OAOVS TOVE TEAATEC TOL £YOLV OAVELD
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The Rename Operation

m H SQL emrpénel tn petovopocio 6yEGEMV Kol YVOPIGUATOV
YPTOILOTOIMVTAC TO S clause:
old-nameasnewname

Metovouaoe to loan-numbeke loan-id.

select customer-name, borrower.loan-number as loan-id, amount
from borrower, loan
where borrower.loan-number = loan.loan-number

m Bpec 1o Ovoua, Kmolkd 0avEIOL Kol TOGO OAMV TOV TEANTOV.
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SQL: Xpniion Metrapintov IIiciadag

To ovopata TV Xyéoe®v pumwopel va ypnotpnomotn@ovv avti yia Tig
NETUPANTES TAELGO0G

B Av 10 X0otnua umopet va katoAaPel oe mowa XyEomn kabe I vopioua

AVNKEL, TOTE 01 UETOPANTES TAELAOOC UTOPEL VO EIVOL COVETAYOUEVES
(implicit)

Bpec 10 dvopa, Kmotko 0aveiov Kol TOGO Yo OAOVE TOVE TEAATES TTOV £YOVV OAVELD
oto vrokatdotnua Perryridge

select customer-name, borrower.loan-number, amount
from borrower, loan
where borrower.loan-number = loan.loan-number and
branch-name = ‘Perryridge’
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Tuple Variables

B O petofAntéc mietadmv opilovtarl oto from clauseue t ypnon
tov asclause.

m Bpec ta ovopato OA®V TV TEAATOV LE OAVELD KOl TOV KMOOLKO

TOV OUVEI®V TOVC.
select customer-name, T.loan-number, S.amount

from borrower as T, loan as S
where T.loan-number = S.loan-number
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SQL: Hapaodciypato otnv BA Novtikov (1)

Enavepyouacte otnv BA t0v Noavtikov:

SAILORS (Sid, SName, Rating)
BOATS (Bid, BName, Color)
RESERVE (Sid, Bid, Date)

SQUERYZ Bpec to ovouoto twv NAYTIKON mov
Exovv Kavel kpatnon yio, 1o ZKADPOL ue voouepo 2

select SName
from SAILORS, RESERVE
where SAILORS.Sid = RESERVE.Sid and

RESERVE.Bid = 2
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SQL: Hapadeiypato otnv BA Novtikov (2)

m SQUERY2 Bpeg to. ovouoto twov NAYTIKOQN mov
exyovv kpatnoer 2KADPH ue ypwuo KkOkkivo

select SName

from SAILORS, BOATS, RESERVE

where SAILORS.Sid = RESERVE.Sid and
RESERVE.Bid = BOATS.Bid and
BOATS.Color = “red”

m SQUERY3 Bpec ta ypouoto twv oKopmy mov ExEl
KPOTNOEL 1) VOOTIKOG UE TO Ovouo, EAevy

select b.Color
from SAILORS as s, BOATS as b, RESERVE asr

where s.Sid = r.Sid and r.Bid =b.Bid and s.SName= “eleni”
H IMébooa SOL Serida 15




SQL: Hapaodciyparo otnv BA Novtikov (3)

SQUERY4: Bpeg ta. ovouoto. twv NAYTIKOQN mov
Exovv Kpotnoel TovACy1oToV Evo, LKADOL

select s.SName
from SAILORS as s, RESERVE asr
where s.Sid =r.Sid

SQUERYS Bpeg to ovouata twv NAYTIKQN mov
EYOVV KPOTNOEL EVO. KOKKIVO | EVO., TPO.OIVO
2KADPOX

select s.SName
from SAILORS as s, BOATS as b, RESERVE asr
where s.Sid =r.Sid and r.Bid = b.Bid and

(b.Color = “red” or b.Color = “green”)
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SQL: ITapaodciypato otnv BA Navtikov (4)

SQUERY®6:. Bpeg ta ovouoto tawv NAYTIKOQN

OV EYOVY KPOTNOEL EVO, KOKKIVO KO EVO.
pooivo 2KADOY

select s.SName
from SAILORS as s, BOATS as bl, RESERVE asrl,
BOATS as b2, RESERVE as r2

where s.Sid =rl1.Sid and rl1.Bid = bl.Bid and
bl.Color = “red” and

s.Sid =r2.Sid and r2.Bid = b2.Bid and
b2.Color = “green”
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Ipacec ne copuPorocerpéc

H SQL ypnowomotei 101k cvpPora yio String-matchingoipiocpo
oLVUPOAOGEIPDV) :
— percent (%).0 % yoapoktipag Taipidlet pe omoladNnmote GLUPOAOGELPA.
— underscore (_)O _ yopokt)pog Taipldlel e 0TOI00NTOTE YOUPOUKTIPO.

Find the names of all customers whose street includes the sub$fiang .

selectcustomer-name
from custome ‘ o
where customer-stredike "%Main%

Match the name “Main%”
like ‘ Main\%’ escape’\

H SQLvrootpilel moAléc mpdelc o€ cuuPorlocelpEg
— concatenationug to “|[")
— petotpon amd Kepaiaio e meCA Kol avtioTpopa
— unkog cvuPorocelpdc, KA.

’
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Taivounon TV 0m0TEAEGUATOV

m [lapovcioce pe aleafntikn cePpa To OVOLATH OADV TOV TEAATMV TOV £YOVV
odvelo 6to vrokataotua Perryridge

select distinctcustomer-name

from borrower, loan

where borrower loan-number = loan.loan-numband
branch-name =Perryridge

order by customer-name

m Koabopilovue descyia pOivovoa celpd kal ascyia avovoa, yio Kabe
attribute.H avéovoa eivon default.

— Il.y., order by customer-namdesc
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Ipaceig cuvormv

O pdéelg cuvormv Uunion, intersect, kot exceptopovv
TAV® GE GYEGELS KOl AVTIOTOLYOVV OTIC TPAEELC TNG
GYECLOKNG aAYEPpOC U, M, —.

O paeic cuvormv apalpovy owtopata to duplicates;

['a va dtotnpnBovv ta duplicate ypnoipomolgiton to
union all, intersect allandexcept all.

Av éva tuplesugavileton m @opéc oo I kar N popés oto S,
TOTE:!

— m + ntimes inr union all s

— min(m,n)times inr intersect all s

— max(0,m — n)times inr except alls
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Ipaceig cuvormv

m Find all customers who have a loan, an account, or both:

(select customer-name from depositor)
union
(select customer-name from borrower)

m Find all customers who have both a loan and an account.

(select customer-name from depositor)
Intersect
(select customer-name from borrower)

B Find all customers who have an account but no loan.

(select customer-name from depositor)
except
(select customer-name from borrower)

H I'tdooa SQL

2elioa 21



2VVOOPOLGTIKES GUVUPTIGELS

avg. average value

min: minimum value
max. maximum value
sum: sum of value
count: number of values
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SOQL Xvva0poroTikEg XuvapTNoELS

m H SQLvnoompiCet IENTE Xova0poroTikéc XovapTioELS
(AGGREGATE FUNCTIONS)

count ( [DISTINCT] X) :ap16uo¢ (O1akpITwVv) TIHWY OTO X

max (X) UEYIOTN TIUN OTO X
min (X) :EAaxiotn Tiun aro X

® & & o o

m O1 Xvvalporotikéig Xvvaptnoels emotpi@ovy MIA Tyun

sum ( [DISTINCT] X) : a6poicua twv (d1akpITwVv) TIHWV 010 X
avg ( [DISTINCT] X) : uéon niun twv (O1aKpITWV) TIUWV OTO X
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Yvva0poreTikig Xovaptioes (2)

mBpec Tov aplBuod Twyv tuples otn oxéon customer

select count (*)
from customer

B Bpec 10 apiBuod Twv kartabetwyv 1S TpATECQC

select count (distinct customer-name)
from depositor
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YvvalporoTikic Zvvaptioeig (3)

m To cOVOLAO GTO OTO10 01 XVVAOPOLOTIKES XVVAPTNCELS
epapuolovtor pmopel va teplopiotel amd v where-mpodtoon

select avg (balance)
from account
where branch-name = ‘Perryridge’

m Find the average account balance at the Perryridge branch.
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Onaoomoinon— Group By

B 20G0MPEVGELC 1] OUAOEC TAELAO®V VIToAoYiCovTon e tnv GROUP
BY clause

B Opooomoince Tovg AOYOPLUGLOVG 0V VTTOKOTAGTT L

select branch-name, account-number
from account
group by branch-name

2NUEIWVETAI OTI TO ['Vwploua ouadoTroinong TTPETTEI va TTapouacialeTal oTnv
select TrpoTaon
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Onooomoinon Kol GuvadporeTIKES
GUVUPTNCELS

m Bpec tov apOuo tov katabetmv ava vToKaTde T

selectbranch-namecgount (distinct customer-name)
from depositor, accoul
where depositor.account-number = account.account-number
group by branch-name

O1 opaoomomcelg ko cuvaptnoels epapuolovior META tn Xovevmon
TOV XYECEMV
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Onaodomoinon — Having Clause

m H éxoppoon mov npénel va ikavomoieiton yia kafe ondoo wov
cvykpoteiton otnv group by- clause, uraivel og o having
clause

m Bpec o ovopoto ToV DTOKATAGTNUATOV OOV TO HEGO
vtodAouTo Aoyoplacuov eivor peyarvtepo ard $1,200.

select branch-name, avg (balance)
from account
group by branch-name
having avg (balance) > 1200

Note: To predicatesto having spoppolovtal LeTd T cLYKPOTNOT TOV
ouddwv, eved to, predicatesov where clausepwv
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SQL -- IIiqpng Mopon

select distinct]  target_list

from tuple_variable list

- where gualification]
group by  grouping_attributeg
- having group_conditior]
order by  target_list_subsdt

— Mia epwTaTTOKPION ATTOTIMATOI TTOWTA HE TNV EQAPUOYN
NS¢ WHERE mrpoTaonc, pera twv GROUP-BY kai HAVING
(TTpoaIPETIKA), Kal TEAOC TNC SELECT mrpdTtaong (o1dx0¢
ANioTa YVWPIOUATWY) — uE Taéivounon Twv TTAEIGdwy oTnv
arravrnon n diaypa@n dITTAWY TINWYV, AV ATTAITEITAI ATTO TNV
ORDER BY trpotaon 1 1o DISTINCT (e1Tiong TTPOQIPETIKA).
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Null Values

B Ayvootn Tiun 1 TR wov dev vdpyel/dev v EEpovpe
m To predicateis null umopei va ypnopomomOei yia Exeyyo null
TILOV

yvopieouo amount.

selec loar-numbe
from loan
where amounts null

B To anotéheopa pog aptOuntikng Ekepaone ue NUll tvon null
— Ily., 5 + null emotpéper null

B Ot ovvaBpoloTiKéG GLVAPTACELS ayvoovV Tig TinéG NUll

— E.g.Bpec 6Aovg toug kmdikovg daveimv otn oyéon loanue null tyun oto
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Null kot n Aoy Tov 3 Tinov

m KdOe ouykpion ue null emotpéper unknown
— E.g. 5<null or null<>null or null=null

B Aoyikéc mpdEeic ue unknown
— OR: unknownor true) =true

(unknownor falsg = unknown
(unknownror unknown) = unknow

— AND: (true and unknown) = unknown,

(falseand unknown) = false,
(unknownand unknown) = unknown

— NOT: (not unknown) = unknown
— “PiIs unknown” givou trueoyv to P eivor unknown

m To anotéleopa evoc where clause predicateov sivai
unknown,to dwysipilopoote o¢ false
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Null Tipég kot ovvadporleTiKEG cVVaPTNGELS

B To cOVOAO OA®V TOV TTOCOV TOV O0VEIDV

select sum(amount)
from loan
— Avyvoei ta null amount
— Amotéhleopa null av dev vapyetl kavéva non-null amount

— 'Ol\ec o1 6uVaOPOIoTIKEG GLVAPTNGCELS EKTOC TS count(*) ayvooiv
T1¢ Tinéc null oo yvopiopa e cuvdbpotong
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Epnpoomoopnog

EM®OQAIAXMOZX (nesting) SOQLEpotomokpiceoy:
‘Eva minpec SELECT query grokoieiton nhested query)
umopet va vapyel péca oty npotacn WHEREevoc
aAlov query amokoAgiton, To outer query)

20vN0mC ¥pPNOUOTTOLEITO Y10 EAEYYO GUUUETOYNG GE
GUVOAO KOl GUYKPLOT] GUVOA®V
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Example Query

bank.

select distinct customer-name
from borrower
where customer-name in (select customer-name
from depositor)

Kd&be epmtandxpion mov ypnoponoiei tov tereotn IN (eA&yyel tn copuetoyn
o€ CUVOAO) umopel wavTa va ekppootel yopic eppoitacud (flat query)

select distinct customer-name
from borrower, depositor
where borrower.customer-name=depositor.customer-name

m Find all customers who have both an account and a loan at the

{
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Enpoioocnog

[Tapoporor terectég e to IN eivai:
¢ notin (eAéyxel Tn un ocuuuEeTOX) OE CUVOAO)
¢ OP any (OP guayxérion ue Karmoia mAeiada o€ oUvoAo)
¢ OP all (OP ouoxérion ue 6Aec 1ic mAcIadeC 0 GUVOAO)
where OP e {=, # <, >, £, 2

®m Find all customers who have a loan at the bank but do not have
an account at the bank

select distinct customer-name
from borrower
where customer-name not in (select customer-name
from depositor)
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Epnoomoonog — cvykplon

m H SQL enionc napéyel TeAeGTEC Yo GUYKPIOT GLVOAMV:
— contains, not contains (uUrrEpoUvoAo 1 OxI)
— exists, not exists (keVO auvoAo 1 oxi)
m CQUERY1X Ilapovciooe tovg Ymoiiniovg mov
epyalovior o 0L To, Epya. OV eAEYyovTal oo to Tunuo 4

select Name
from EMPLOYEE e
where (select w.PNumber

from WORKS ON

where w.SSN = e.SSN)
contains

(select PNumber

from PROJECT

where DNumber = 4)
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"EAeyY0C Y10 KEVEG GYE0E1S

To existsemotpépel true ov to vro-queryodev emoTpEPEL
KEVO GUVOAO

existsre r- 0
notexistsr < r=0@
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Example Query

In Brooklyn.

select distinct S.customer-name

from depositor as S

where not exists (
(select branch-name
from branch
where branch-city = ‘Brooklyn’)

except
(select R.branch-name
from depositor as T, account as R
where T.account-number = R.account-number and
S.customer-name = T.customer-name))

m Find all customers who have an account at all branches locate

o
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"EAgyy0¢ Y10 amovcio Ol TAOTVTOV

m To unique eléyyel av &vo vro-queryéyetl SumAdTuna
ATTOTEAECLATOL

m Find all customers who have at most one account at the

Perryridge branch.

selectT.customer-name
from depositorasT
where unigue(

selectR.customer-name

from account, depositaasR

where T.customer-name = R.customer-naangel
R.account-number = account.account-numded
account.branch-name erryridge’)
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"EAeyyog Yo aroveio SimAdtTonov (2)

m Find all customers who have at least two accounts at the
Perryridge branch.

select distinct T.customer-name
from depositor T
where not unique (

select R.customer-name

from account, depositor as R

where T.customer-name = R.customer-name
and

R.account-number = account.account-number
and

account.branch-name = ‘Perryridge’)
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