SQL: ZuvaptnoELg
2uvaBpolong

Xapidbnuoc Kovbulakng
Tunua Emiotpung YrnoAoylotwy,
Navemotnuwo Kpntng



SQL: Zuvaptnoelc 2uvabpolong

e Edappolovtal mavw o€ cUVOAQ TLLWYV YVWPLOUATWV.

N ocuvapTnNon urmopel va epapuooTEL O€ yvwplopata
OTIOLOUSNATIOTE TUTIOU

* Ol OUVOPTNOELC KO epappolovtal LOVo O€ yvwplopata
ApLOUNTIKWY TUTTWV

* OLOUVOPTNOELC KLl epappolovtal o€ yvwplopata

ApLOUNTIKWY N AAPAPLOUNTIKWY TUTIWV



SQL: 2uvaptnoelc 2uvabpolonc

Orders(orderno, month,cid,aid,pid,qty,amt)
Agents(aid, aname,city,percent)

, Customers(cid, cname,city,discnt
 [lapadelypota: dd y )

1. YnoAoyloTte To CUVOALKO TTOCO OAWV TWV MAPAYYEALWY
select sum(amt) from orders;

2. YmoAoylote Tn ouVOALKN TtoooTNTa Tou Tipoiovtoc p03 mou €xeL
napoayyeABeL.

select sum(gty) as TOTAL from orders where
pid="'p03’;
3. Bpelte T0 CUVOALKO apLlBUO eEAaTwWV.
select count(cid) from customers;
N woduvaua: select count(*) from customers;

Ot kevec Tpeg dev petpouvtal. OLdvo ekdpaoelc divouv tnv (dLa
amavtnon ylati Ogv EMITPEMOVTAL KEVEC TIEC OTO yVwpLoua cid.
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SQL: 2uvaptnoelc 2uvabpolonc

Orders(orderno, month,cid,aid,pid,qty,amt)
Agents(aid, aname,city,percent)

Customers(cid, cname,city,discnt)

4. Bpeite TO0 CUVOALKO aPLOUO TTOAEWV OTIOU UTTAPXOUV TTEAATEC.
select count (distinct city) from customers;
5. Bpelte ta ids Twv meEAATWV TWV OMOLWYV N EKMTWON €LVAL ULKPOTEPN
QO TN HEYLOTN EKTITWON.
select cid from customers where discnt <
max (discnt) ;
H ekdpaon elvatl AavBaopevn! Zuykploelc pe cuvaptroELg
ouvaBpoLonC EMITPETOVTAL LOVO OTAV N CUVAPTNON EMLOTPEDETAL
aro subselect.
H opBn exdpaon elvad:
select cid from customers where discnt <
(select max(discnt) from customers) ;
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SQL: Kevec Tpec

*  Kevec tipec otnv SQL:

* Mo kevn TN eival pa eldkn otabepa n omola ovamapLoTa pLa
TN N omola elte dev elval yvwoTtn eite dev €xeL vonpua yla va
OUYKEKPLUEVO OTLYULOTUTIO

 Tamneploootepa 2ABA 6e dladpopormnolouy Tic SU0o epuUnVeLeC TwV
KEVWV TLLWV

e Kevec TiHEC pumopouv va eloaxBouv e TNV EVTOAN insert

*  [lapadelypo:'Evac veoc meAATNC ELOAYETAL OTN OXECN customers
aAAa Oev elval yvwoTtn N T Tou yvwplopatoc discnt.

insert into customers (cid, cname, city) values
('c007’”, ‘James Bond’, ‘London’);

H twun oto yvwplopa discnt Ba etvad null.

Customers(cid, cname,city,discnt)
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SQL: Kevec TIpEC

*  Kevec tipec otnv SQL:
 To amoteEAeoUA ULOC CUYKPLONG LE Lol KEVN TN €lval unknown
(oUte true, oUTe false).
*  [lapadelypo: n epwtnon
select * from customers where discnt <=10 or
discnt >10;

Oe Ba emiotpeP el Tnv mMAsada pe cid=c007’ Tou MPOoNYoULLEVOU

noapodelypatoc

e Kevec TIHEC pumopoUV va avaktnBouv e xprion ToU KoTnyopnuaToc
is null

o Tlopdoctyua: select * from customers where

discnt is null;
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SQL: Kevec Tpec

*  Kevec tipec otnv SQL:

*  OLKEVEC TILEC BE CULLUETEXOUV OTOV UTIOAOYLOUO CUVAPTNOEWV
ouvabpolonc

*  [lapadelypo: Bpeite tn pEoN EKMTWON TWV TIEAATWY
H epwtnon select avg(discnt) from customers;
Oe Ba cupmephaBel tnv mAewada pe clid=c007’

e Kevec TIHEC UmopoUV va eTioTPpadoUV CaV TO ATTOTEAECUQ
ouUVAPTNOEWY ocuvaBbpoLonc av OTEC UTTIOAOYLOTOUV TTIAVW OTO
KEVO 0UVOAO:

* Ououvaptnoelgavyg, sum, max, min emotpedpouvv null
yla To KEVO oUvoAo. H cuvaptnon count emotpedel O.
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SQL: Opadomnoinon mAeladwv

e QOuadomoinon mMAeLadwV:

Orders(orderno, month,cid,aid,pid,qty,amt)

Napexetal n Suvatotnta opadomnoinonc Twv MAELd WV Tou
aroTteAOUV TNV AmMAVTNON O€ Lo EpWTNON CUUPWVA [LE TLC KOLWVEC
TLLEC KATIOLWY YVWPLOUATWV.

MrmopouUv enitonc va ebappootolV cuvapTNoeLS cuVABPOoLONC OTLC
opodomolnueEVeC TAeLAOEC.

Nopadelypa: n epwtnon

select pid, sum(gty) from orders

group by pid;

Ba emotpePel Ta Stakplta pids pall e TN CUVOALKA TTooOTNTA YLa
TNV omola £xouv yiveL mapayyeALec.
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SQL: Opadomnoinon mAeladwv

Orders(orderno, month,cid,aid,pid,qty,amt)

 ‘Otav plo cuvaptnon cuvaBpolong epdavi(eTal O€ LA EVIOAN
select n omola meplexeL group-by, n cuvaptnon epapuoleTal oe
OAeC TIC MAeLadeC poc opadac (dnAadry oAec tic mAeLadeC oL
oTolec exouv TNV LOLa TLUN OTa yvwplopata yla To omola yivetol n
opadomolnon) Kol EMLOTPEPETAL L TLUA Yo KaBe opada.

* 'OAa ta yvwplopota to onola EMoTPEDOVTAL WC ATTAVTINON TIPETIEL
va €XOUV povadLkn TN Yo KaBe cuvOUAoUO TLILWY TWV
YVWPLOUATWY cUpdwva LE Ta omola yiveTal n opadormoinon.

N €pwTNON
cid
pid
elvalt AavBaopevn yatt yla eva mpoiov dlvovtal mapayyeALEC armo
EVOLV I TIEPLOCOTEPOUC TIEAATEC.
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SQL: Opadomnoinon mAeladwv

Orders(orderno, month,cid,aid,pid,qty,amt)
 Hopadomoinon Umopel va yilvetal e TIEPLOCOTEPA ATIO £VA YVwplopata

*  [lopadelypa: YTOAOYLOTE TN OUVOALKN TTOCOTNTA TTOU TTAPAYYEAVETAL YL
KABe mpoiov amo Kabe mpaktopa.

select pid, aid, sum(gty) as TOTAL from orders
group by pid, aid;

pid aid | TOTAL
p0l | a0l 3000

p01 | a06 | 1800
p02 | a02 | 400
p03 | a03 | 1000
p03 | a05 | 800
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SQL: Opadomnoinon mAeladwv

Orders(orderno, month,cid,aid,pid,qty,amt)

Agents(aid, aname,city,percent)
Products(pid, pname,city, qty)
Quadec mAeladwy UmopouV va. oXNHATLOTOUV UE CUVOUAOLO
OXEOEWV

*  [lapadelypo: Bpeite ta ovopata kat ids mpaktopwy, Ta ovopata
Kol ids TpoloVTWY Kol TN CUVOALKA TIOCOTNTA TTOU TIOPOYYEAVEL
KaBe mpaktopac yla touc meAatec c02 kot cO3.

select aname, a.aid, pname, p.pid, sum(gqty)
as TOTAL from orders o, products p, agents a
where o.pid=p.pid and o.aid=a.aid and o.cid
in (‘'c02’,’c03’) group by a.aid, aname,
p.pid, pname;
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aname | aid | pname | pid | TOTAL
Brown | a03 | pencil | pO5 | 2400
Brown | a03 | razor | pO3 | 1000
Black | a05 | razor | pO3 | 800




SQL: Opadomnoinon mAeladwv

*  YTOAOYLOLOC EPWTHOEWYV TIOU TIEPLEXOUV Zroup-hy

1.
2.

YrioAoyiletal to Kapteolavo YIVOLEVO TWV OXECEWV OTO from

Ot rAeLadec mou dev LKavoToloUV TIC ouvOnkec oto where
adalpouvral

Ot urtoAounec mAeladec opadomnolovvtol cUudwva UE TO group-by
YrioAoyilovtal ol eKPPATELC TTIOU ETILOTPEPOVTAL WE ATIAVTNON
Nopadeypa: n epwinon

select pid, sum(gty) from orders where
sum (qty) >1000 group by pid;

elval AavBaopuevn yatt n ouvBnkn oto where 6€ pmopel va
UTtOAOYLOTEL TIpLV YiveL N opadomoinon Twv MAELOwV.
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SQL: having

e YuVONKEC MAVW OTLC OUASEC TWV TIAELAO WV UTOPOUV VA EKPPACTOUV
Le To having. O UTTOAOYLOUOC AUTAC TNG oUVBNKNC YlvVETOL LETA TNV
opadornoilnon.

*  [lapadewypo: Bpeite ta ids Twv mpolovtwy Kal TN OUVOALKN
MOCOTNTA MOV £XEL MapayyYeEABEL, otav N moootTnta autn ival
LeyaAutepn amo 1000.

select pid, sum(gty) from orders
group by pid
having sum(gty)>1000;

e Av dev umapyxeL group-by aAAQ uTtapxeL having, TOTE TO CUVOAO TWV
mAeladwyv Bewpeltal we po opada.
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SQL: having

 OLovuvBnkec mou ekppalovtal oTo having umopouv va mephapavouy
LLOVO yvwplopata Ta orola €xouv povadikn TN yior kabe opada.

Nopaderya: Bpelte Ta ids mpoloviwy mou €xouv napayyeABel amo
TouAayLotov SU0 TEAATEC

select pid from orders

group by pid

having count (distinct cid)>=2;

To yvwplopa cid, we €xeL, O€ UMOPEL VO CUMIETEXEL O€ oUVONKN TOU
naving (dnAadn n ouvBnkn having cid=3; elvalt AavBaopevn) yLati
yla eva tpoiov dlvovtal mapayyeALEC Ao evay ) TIEPLOCOTEPOUC
MeAQTEC.

[l Tov (6Lo Aoyo, To yvwplopa cid 6gv umopel va emoTpePETAL ATTO
TNV EpWTNON.
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[Tepropiopol Axepondtnrac (Integrity Constraints)

* ATOTEAODV UNYOVIGUO Y10, TOV EAEYYO TNG TOV
OEOOLEVMV.

* XpnoomolovvTol Yo vo eEac@aMGTEL OTL Lo BAcn 0€00UEVOV
oev Oa PBpebel 6e acvvent) kKataoTOO.
* Ilepropiouol axkepodTNTOS 6TO LOVTEAO OVIOTTOV — XYEGEWMV:

. : 1 ONA®ON VO TPMTEVOVTOS (1] LTOYTNPLOV
KAELO10D) Y10 EVOL GUVOAO OVTOTITMV TTEPTLOPILEL TIC OTTOOEKTEG
EICAYMYEC KOl EVNUEPDGCELS GE AVTEC OOTE VO UNV
ONULOVPYOVVTOL OVTOTNTEG LE 1010 TIUT GTO KAELOL.

. . TEPLOPILOVY TO GUVOAOD TMV
OTTOOEKTMV GYECEMV UETACD GLVOA®Y OVIOTITOV

* Ev yével, o1 meplopiopol akepardmtog propodv va givo
aBaipETO KATNYOPHOTO TOV AVOPEPOVTOL GE Mo Paon
OEOOUEVMV.
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[Tepropiopoi Axepondtnrac (Integrity Constraints)

*  Koammyopnuata peyding moAvtiokotntog 0o eivon 0VcKoAo va
eEAEYYOVTOL.

o IlepropllOpaocte 6€ TOMOVE TEPLOPIGUMV Ol OTTO101 EIvarl EDKOAO
va eAgYYO0VV peTd and Kabe adlayn mov cuuPaivel otn Pdon
OEOOUEVOV.

(Domain Constraints)
e 2TOLYELMONG TUTTOC TEPLOPIGUMDV OKEPOLOTNTOG
e  Xpnowomotleital yio vo eEAeyy0el av TILEC YVOPIGUAT®OV
VIIKOLV 6Ta ETOVUNTA TESTN TILDV



[Tepropiopoi Axepondtnrac (Integrity Constraints)

*  Opiouog meplopioumv medinv Tiumv oty SQL:

Op1opd¢ TENIOV TIUDV:

e.g.,

opilel To cav £va, TEOTO TIUDV
amotelovUEVO ard Strings unkovg 20. To

umopel akoAov0a va ypnoporon et cov TOTOG
YVOPIGUATOV.

H kevn tiun ( ) avikel o€ KGO TEdIO TIUDV.



ITepropiopoi Akepondtntag (Integrity Constraints)

[Hapaoetypata:

create domain hourly-wage numeric(5,2)
constraint wage-value-test
check (value>=4.00) ;

create domain account-number char (10)
constraint account-number-null-test
check (value not null) ;

create domain account-type char (10)
constraint account-type-test check (value
in (“Checking”, “Savings”));
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[Tepropiopoi Axepondtnrac (Integrity Constraints)

XPNGLULOTOIOVVTOL Y10, VO, OLOCPOAIGTEL OTL TILEG
YVOPICUATOV TOV ELEOVILOVTOL GE LI GYECT)
enpaviCovton ko o€ GALEC oYECELS (OTAV QVTEC EYOVV
KOWAQ YvopicuoTo)

TAELAOEG OE
OY£0E1G OTIC OTOlEC UTOPEL VoL EPAPLOOTEL JOIN 01 0TToieg
OUMG OEV GUUUETEYOVV GTO OTTOTEAEGLLOL TOV JOIN.
AnAoon), ov Yo TNV TAEIOQ , OEV VTAPYEL TAELAO

£T01 OOTE TOTE 1| TAELAOO!
AEyeTOL



[Tepropiopoi Axepondtnrac (Integrity Constraints)

EGTWM 1 GYEON LE oynua
N o)EoM He oynuo
‘Eoctm mAeidoo t otn
GYEON LE Av otn oyeon
OEV LILAPYEL TAELAON LE AVTO TO T0TE M

TAeloa [ givon EKKpEUNG.

*  ®&lovue vo £YOLUE TEPLOPIGLOVS O OTTOI0L ATOKAELOVV
TETOLEG KOTAUOTAGELS, WOLUITEPA OTAV TO YVAOPICUN GTO OTOL0
eELEUVICOVTOL «OVOTTOPKTES) TIUES Elvar (foreign

key).
: €0TO 1 Kou I'2 6Y€celc ue kAewod K ko
avtiotorya. Eva vmocuvolo o Tov etval
, oV amotteital yio ka0e mieidoa > otnv
Vo, VITAPYEL TAELAOO {1 6NV I'1 £TC1 MGTE



[Tepropiopoi Axepondtnrac (Integrity Constraints)

*  ATOUTNGELS ALTNG TNG LOPPNC oOvoudlovTot

* Ilepropiopol avagopdc 6to HovtEAo OvToTNTOV-XYECEMV

Av €va, 6YECLOKO GYNUO TPOKVTITEL OTO TNV TAPAYMYN

TIVAK®OV oo otypappate OviotnTov-XyE6E®V, TOTE

KAOE TivoKOC TOV AVTIGTOLYEL GE oL GYECT] GTO

OLAypOLLLD, £YEL TEPLOPIGLOVS OVAPOPAC:

av 1 oyéon R etvarl fabuov N petacd tov ovtotntov
Ko [ elval To Tptevov KAEWL TG Ei, TOTE TO

oynua vy tnv R Oa gtvat Ko K&0e
etval EEvo KAELOL.

To oyMua kaBe oyéong (Tivaka) TOL AVATAPIGTA L
ac@evn ovVTOTNTA nspmauﬁowm ¢ Z:,SVO KAEWL TO
TPOTEVOV KAEWSL TNG avTioTOWYNG 1GYVPNE OVIOTNTOG.



[Tepropiopoi Axepondtnrac (Integrity Constraints)

* Ilepropiopoi avapopdc kot petaffoAn tnc BA.
* MetaPoréc otnv BA unopovv va tpokalEéGovy TNV
TEPLOPICUDV AVOPOPAC.

* T kdBe €ldoog petafoAng, vmapyel pia cuvonKn N onoia
npénel va eleyyBel yio va 010G QaMGTEL OTL 0V
mopafPraletTal KavEvag TEPLOPIGLOG.

* 'Eotm® 0Tl 0 TEPLOPIGUOC OVAPOPAC TEPLYPAPETAL OTTO TNV
aKOAOVOM GLVONKN:



[Tepropiopoi Axepondtnrac (Integrity Constraints)

av 1 TAEw [ elooyBel ot oyéon I Tpémet
vo, eAeYYOel OTL VITGPYEL TAELAON [1 GTNV I'1 £TCL OOTE
Apo 1 cuvOnKN oV TPETEL Vo, EAEYYOEL givau:

av 1 TAELON [1 otrypapel amd v 1 TpEMEL va
Bpebel 1o 6UVOAO TV TAELAO®VY TNG I'2 TOVL AVAPEPOVTOL
GTNV Av avTO TO GUVOAO O€V Elvan KEVO,
TOTE €TE M oLy paPT) 0€V B eKTEAETTEL, €1TE 01 TAELAOEC
TOV AVOPEPOVTOL OTNV [1 TPETEL VA, O10LYPAPOVV ETIGTC.

H oevtepn emloyn umopetl va 00NyNGEL GE GLVAKOAOVOEC
(cascaded) diaypapég KabmC TAELADEC AAL®Y CYECEMV
LUTOPEL VO AVOPEPOVTOL GE TAELAOEC TOV AVOPEPOVTOLL
otV 1 K.0.K.



[Tepropiopoi Axepondtnrac (Integrity Constraints)

VTTAPYOVV OVO TTEPUTTOCELG

av Qo TAeion e
EVIUEPDOVETAL KOL 1] EVIUEPMGT UETAPAALEL TNV TIUN
TOL EEVOL KAEWO10V 0, TOTE av 27 glvon 1 vea TAELAOQ,
npénel va eleyyBel av

av (o TAsion t g
EVIUEPDOVETAL KOL 1] EVIUEPMGT LETAPAALEL TNV TIUN
TOV TPWTEVOVTOG KAEW10V K, 10TE Mpémel va Ppebel 10
GUVOAO Av 10 6GUVOAO 0VTO Elval Un-KeVO,
TOTE E1TE 1 EVNUEPMOT) 0EV EKTEAELTOL EITE 1
EVINUEPMOT YivVETOL LE GLVAKOAOVOEC EVIUEPDGELS
(On®C oTNV TEPIMTMOOT TNG OLLYPOPTC).



ITepropiopoi Akepondtntag (Integrity Constraints)

Opilopdc mepropiopumv avapopdc otnv SQL:
create table customer (customer-name

char (20) not null, customer-street
char (30) , customer-city char (30),

primary key (customer-name)) ;

create table branch (branch-name char (15)
not null, branch-city char(30), assets
integer, primary key (branch-name),

check (assets>=0));
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ITepropiouoi Axepardotntac (Integrity Constraints)

create table account (account-number
char (10) not null, branch-name char(1l5),
balance integer, primary key (account-
number) , foreign key (branch-name)
references branch, check(balance >=0));

create table depositor (customer-name

char (20) not null, account-number char (10)
not null, primary key (customer-name,
account-number), foreign key (customer-name
references customer, foreign key
(account-number) references account) ;
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ITepropiopoi Axeparotntac (Integrity Constraints)

* KabBopiletar emionc 1o ¢ avtpuetomiCeton o wopoPioon
TEPLOPIGULOD:
create table account (account-number
char(10) not null, branch-name char(1l5),
balance integer, primary key
(account—-number) ,
foreign key (branch-name) references
branch, on delete cascade,

on update cascade,

check (balance >=0)) ;

Awrypaen) pog maeddag amd ) oyéon branch axolovbeiton
oo TN Oy PaPT) TOV TAEWAOMV TNG GYE6MNC ACCOUNt wov TV
avaeEpovy. [lapopota, otTny TEPITTOON TNG EVIUEPMGCNC,
EVNUEPOVOVTOL TU OVTIGTOLYO YVOPIGULOTO TNG OYECNC
account.
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[Tepropiopoi Axepondtnrac (Integrity Constraints)

AMNAEG EVEPYELEC YIOL TNV AVTIUETOTIOT TNG TTopaPiaonc

TEPLOPIGUDV TEPTAAUPAVOLV TNV ElC0AY®YN KEVNC TIUNG OTO

TEOT0 TO OO0 AVAPEPETOL GE TEDIO TAEIAONS AAANC GYEONS

1N OO0 OLLYPAPETOL 1] EVILLEPDVETOL.

Av 1 mapaPioon evoc TEPLOPIGUOV 0V Umopel va o10pHmOet

LLE O10LYPOPES / EVIUEPMGELC , TOTE 1 TPAEN TOL TPOKOAEL TNV

mopafioon OKOTTETOL KOl avopovvToL 0l TPAEELS TOV

EKTEAECTNKAV.

XEPLOUOC KEVOV TIUDV:

* Olo to yvopicuoto Tov TPOTEVOVTOS KAELOIOV
Bewpovvran

* ['vopiopoto EEVOV KAEWOIOV UTOPOVV VO OEYOVTOL KEVEG
TIHEC. Ot KeVES TIHEC dev TapaBLdlovV TOVE TEPLOPIGUOVE
aVaQOPaC.



[Tepropiopoi Axepondtnrac (Integrity Constraints)

*  Anlooelg (assertions)

Katnyopnuata to onoio ek@pdlovv GuvONKeC o1 omoiec mpEmel va
1KOVOTTO1oUVTaLl 6€ KAOE oTryudtumo pog BA.

O1 tepropiopoi mediov Kol avapopdc elval ELOIKEC TEPITTOCELG
TETOLWV KOTNYOPNUATOV.

H SQL mapéyel v eviodn create assertion.

[Tapdosryna: the sum of all loan amounts for each branch must be
less than the sum of all account balances at the branch

create assertion sum-constraint

check (not exists (select * from branch
where (select sum(amount) from loan
where loan.branch-name = branch.branch-name)
>= (select sum(balance) from account where
account.branch-name = branch.branch-name))) ;
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[Tepropiopoi Axepondtnrac (Integrity Constraints)

*  Otav onuiovpyeitor Lo ONA®ON, EAEYYETOL OV IGYVEL. AV Vo,
10T€ peTaPoréC otn PAoT OEOOUEVOV ETTPETOVTOL LOVO OV
oev mopafralovv 1 ONA®OT).

* O éheyyoc onAmcemv £xel peydAo kootoc. Ta XABA
cuVNO®C 0ev BEATIGTOTOIOVV TOV EAEYYO ONADGEWMV.

* Evepyol kavdveg ekTeEA0DVTAL 0VTOUATO GOV OTOTELEGLOL
uog petafoAng otn Pacn 0coouEV®V.
* O opoudg TOV KAVOVOV TEPIAAUPAVEL TOV TPOGOIOPIGUO

TOV cLVONKOV KAT® amd TIC omoieg 0 kKavovag Ba ekteAeital
KOl TIC EVEPYELEC TOV Ol EKTEAEGTOVV.



[Tepropiopoi Axepondtnrac (Integrity Constraints)

[Topaocrypo: av KATo10¢ amoGVPEL TEPIGGOTEPA YPTLATO OO
Oca £YEL GTO AOYUPLOGLO TOV, QVTOUATA OTNUOVYELTAL £VOL OAVELD
LLE TO OGO OV VITEPPaivEL TO LITOAOUTO TOV AOYUPIOGLLOV TOV.

define trigger overdraft on update of account T
(1f new T.balance < 0 then

(insert into loan wvalues
(T.branch-name, T.account-no, -new T.balance)

(insert into borrower
(select customer-name, account-no from depositor
where T.account-no = depositor.account-no)

update account S
set S.balance=0 where S.account-no=T.account-no));

« HAMEN new ovuPoAiletl Tnv evnuepmueévn mAedoa.
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