NESTED SUBQUERIES «kat
o XYNOETA EPQTHMATA

BAXZEIX AEAOMENQN

AvVTOVIOg AeANYLovvaKng
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YtroepwtApata - SUBQUERIES

210 WHERE ptropeite va €xete aAa SELECT-FROM-
WHERE utrogpwtiuara

o XpeialovTal TTOPEVOECEIC OTA UTTOEPWTMATA

e MtTopoupe va egAEycoupe av yia 10 KABe €va tuple TTOU
ecetaloupe cexwpliota oto WHERE 1oxUel pyia TToAUTTAOKN
ouvenkn




e

[Mapadeiyuata YTToepwTNUATWY

MTropouue va eAéygoupue av yia 1o KABe €va tuple tTou eceTdloupe
cexwplota oto WHERE 1o U¢el pia TTOAUTTAOKN OUvOnikn

[Mapadeiyuara ouvOnkwyv — EAgyce av ...

o ‘Exel éva attribute Tou tuple TipA TTOU £TIOTPEPETAI ATTO €va AAAo SQL
EpWTNUO

‘Exel €va attribute Tou tuple iR TTou AEN emmoTtpépeTal ammo Eva aAAo
SQL epwTtnua
e Ymrapxel €0tw 1 tuple oto ammotéAeoua evog AAAOU EPWTAMATOC TTOU

XPNOIMOTIOIEl TINEC TOU TwpIvou tuple og ouvlnkecg (Tx oto WHERE
clause T0U)

e Agv utrdpxel kKaveva tuple oto ammOTEAECHA €VOC AANOU EPWTAMATOC
TTOU XPNOIMOTIOIEI TIMEC TOU TwpIvou tuple oe ouvlnkec (1T OTO
WHERE clause Tou)

* OUV GAAEC OUVONKECG ...




e
YtroepwtApata - SUBQUERIES

TeAeoTEC TTOU O DOUE:

- IN ka1 NOT IN

- EXISTS ka1t NOT EXISTS
- ANY

- ALL




. Teheotnc IN

2nueiwon: MONO 1 attribute oTto IN

Exteleitan yio kdOe

Bpeg tasID, ovopato OAwV TwV HabnTwVv Tov £X0VV TOV (510
LLECO OPO LLE KATIOLOV Jim

SELECT sID, sName / tuple tov WHERE
FROM Student
WHERE GPA IN“(SELECT GPA 1 Jim
GPA FROM STUDENT 5 May
3.5 WHERE sName = '[im") ML
> Student Apply
College JD sName GPA  hs sID cName major dec
cName state enr 1 Jim 35 1200 | Mary  CS YES
Mary ~MD 1000 |15 peter 37 800 I MIT  MPD NO
MIT  MA 17000 115 Mary 35 1200 | {2 MIT  EE  NO
N PO 4 gm 38 1400 | |2 May €S YES | )




TeAeotnC IN — INwc ExTEAEITAI;

KaBe tuple mou eAfyyel to WHERE avtioto et o€ 1 pabnt

EA¢yyovpue av to yvwplopo GPA Tou paBntn €xeL TLUT TTOL
Bploketal péoa ota amoteAéopata Tou Nested Subquery

SELECT sID, sName
FROM Student

WHERE GPA I (SELECT GPA
FROM STUDENT

Student WHERE sName = '[im")

sID sName GPA hs

Bpioketar 1o GPA=3.5 péoa 3.5
o€ 0VTO TO AMOTEAECHO;, — | 3.8

1 Jim 3.5 1200

Peter 3.7 800

2
3 Mary 3.5 1200
4 Jim 3.8 1400




TeAeotnC IN — INwc ExTEAEITAI;

KaBe tuple mou eAfyyel to WHERE avtioto et o€ 1 pabnt

EA¢yyovpue av to yvwplopo GPA Tou paBntn €xeL TLUT TTOL
Bploketal péoa ota amoteAéopata Tou Nested Subquery

SELECT sID, sName

FROM Student

WHERE GPA [ (SELECT GPA
FROM STUDENT

Student WHERE sName = '[im")

sID sName GPA hs

1 Jim 3.5 1200

Bpioketar to GPA=3.7 uéca
G€ OVTO TO AMOTELECLAL,;

Peter 3.7 800

2
3 Mary 3.5 1200
4 Jim 3.8 1400

3.8




TeAeotnC IN — INwc ExTEAEITAI;

KaBe tuple mou eAfyyel to WHERE avtioto et o€ 1 pabnt

EA¢yyovpue av to yvwplopo GPA Tou paBntn €xeL TLUT TTOL

Bploketal péoa ota amoteAéopata Tou Nested Subquery
SELECT sID, sName

FROM Student

1 Jim
WHERE GPA I (SELECT GPA 3 Mary

FROM STUDENT
WHERE sName = '[im')

Student
sID sName GPA hs
3.5
1 Jim 3.5 1200
3.8
2 Peter 3.7 800
Bpiok PA=3.5 ué
3 Mary 3.5 1200 | < pto S:COLI w0 G . 3.5 HSV
G€ OTO TO AMOTELEC LA,
4  Jim 3.8 1400 J




TeAeotnC IN — INwc ExTEAEITAI;

KaBe tuple mou eAfyyel to WHERE avtioto et o€ 1 pabnt

EA¢yyovpue av to yvwplopo GPA Tou paBntn €xeL TLUT TTOL

Bploketal péoa ota amoteAéopata Tou Nested Subquery
SELECT sID, sName

FROM Student

1 Jim
WHERE GPA I (SELECT GPA 3 Mary
FROM STUDENT 4 Jim
Student WHERE sName = '[im")
sID sName GPA hs
3.5
1 Jim 3.5 1200
3.8

Peter 3.7 800

2
3 Mary 3.5 1200
Bpioketon to GPA=3.8 ugo
4 Jim 38 1400 [0 2 -

o€ QVTO TO AMOTEAECUA,;




e
Teaeotnc IN

[Noati to mapakatw AEN eival tocoSUvapo epotnua;

SELECT sID, sName MOTE 8¢ B&lovpie = av 10
FROM Student subquery emotpEépel > 1 tuples ; Jim

3 Mary

WHERE GPA = (SELECT GPA
FROM STUDENT
WHERE sName = '[im')
ZKEPTELTE OTL TOAAOL HaBNTEG UTTOPEL VA £YOVV OVOUA Jim

‘EAeyxoG povo pe 1o 10 GPA TOU EMOTPEPETOL GTO VTTOEPWTIUX
Student

sID sName GPA hs

1 Jim 3.5 1200
2 Peter 3.7 800
3 Mary 3.5 1200

\_ 4 Jim 3.8 1400




TeAeotnc NOT IN

Bpeg ta sID, ovopata OAwv Twv padntwv mov AEN £youvv

TOV (610 HEGO OPO LE KATIOLOV Jim
SELECT sID, sName ) Poter

FROM Student
WHERE GPA NOT IN (SELECT GPA

GPA FROM STUDENT
3.5 WHERE sName = '[im")
3.8

Student

sID sName GPA hs

1 Jim 3.5 1200

Peter 3.7 800
Mary 3.5 1200

Jim 3.8 1400 -

S~ | W DN




2. NMAVTIKO 2XOAIO

Ta IN kal NOT IN emmitpétTouv éAeyxo o€ 1 yvwpioua Jovo

AUTOC gival 0 Kavovag, Kal TTPETTEI T EPWTAMATA A va akoAouBouv
QUTOV TOV Kavova

Kartroia 2ABA mrapafiddouv Tov Kavova Kal ETTITPETTOUV VA EAEYXEIC AV
TTOAAQ yVWpPIoPaTa TTAiPVOUV TAUTOXPOVA TIMN TTOU UTTAPXEl wg tuple
O€ EVA EPWTNUA TTOU ETTIOTPEPEI TTOAAQ yvwpiouaTta

AEN TTPETTEI VA YPAPETE £TOI EPWTNMATA

- To epwWTNUG oag 0 Ba OOUAegUEl OUTE KAV O€ TTAAQIOTEPEC EKOOTEIC
Tou idlou 2ABA, av TTapafIdceTe Tov Kavova




EXISTS kai NOT EXISTS

[TwW¢ KAVW OWwoTa €AeyXo 0O€ TIOAAQ yvwpiouara
TaQUTOXPOVQ;

- EXISTS
- NOT EXISTS




TeheoTNC EXISTS

Tumka Ba avoagepBeite HECA OTO VTTOEPWTNUA OF attribute
TOV €EWTEPLKOV EPWTNUATOG. AvtioTolya kot 6Tto NOT
EXISTS

SELECT Al,A2, ..., An
FROM R1,R2, ..., Rm
WHERE EXISTS (SELECT B1, B2, ..., Br
FROM V1, V2, ..., Vc
WHERE Vi.B1 = Rj.A3and ....)

Tomwo Attribute (Vi.B1) /

KOl

ECmtepiko Attribute (R).A3)

-




TeheoTNC EXISTS

OuunOeite 0TL 0T0 WHERE gA€yxoupe 1-1 Ta tuples OV
TPOKVTITOVV aTtO TO JOIN TWV TIVAKWV 6TO0 FROM

KdBe éva tETolo tuple 0T0 WHERE B €x€L TTOAAG
yvwplopata, Kol T o€ Kabéva amo autd

Mmopovpe va ava@epBovpe peoco 6To Nested Subquery EXISTS
OTLG TILEG TWV YVWPLOUATWY AUTOU TOV tuple e
Ri.ONOMA_ATTRIBUTE

SELECT Al, A2, ..., An

FROM RI1,R2,....Rm

WHERE EXISTS (SELECT B1, B2, ..., Br
FROM V1, V2, ..., V¢
WHERE Vi.B1 =Rj.A3 and ....)




EXISTS: ZHMANTIKO

Av 1O epwTnua péoa oto EXISTS dev avagépetal o€
KaTTo10 yvwploua tou tuple tmou eAéyxoupe oto WHERE, n)
oe xpelaleote EXISTS, ) TO epWTNUAG CAC ival AaBoc¢

2UVvNBwce Ba BEAeTE va avagepBeite og >= 2 yvwpiopaTa Tou tuple
TTou eAéyxete oto WHERE

AANIWG (yia 1) Ba uttopoucaTe va gixare xpnoiuotroinoel IN

To EXISTS IkavoTtrolgital av 10 €pwTnUa ETTIOTPEPEl 1 N
meploooTepa tuples

- Agv €xel onuacia TTO0a yvwpiouata ETTIOTPEPEI TO PWAIQCUEVO
EpWTNUO




e

Tomuco Attribute Kol WHERE A2.sID <> A1 .sID and
%

TeheoTNC EXISTS

Bpeg ta sID 0AwVv Twv pabntwy mov £(ouv KAVEL altnon o€

KOAAEYL0 oTa omrola eV elval povadikol vtodmeplot

(B TPETEL KOl KATTIOLOG AAAOG Vo £XEL KAVEL altnon eKel)
SELECT DISTINCT sID «— [ttt DISTINCT; m
FROM Apply Al !

WHERE EXISTS /(SELECT * FROM APPLY A2

Ecotep Kgplﬁ;ttnbu‘[e o A2.cName = Al.cName)
sID cName major dec Student
1 TUcC CS YES sID sName GPA hs
1 MIT MPD NO 1 Jim 3.5 1200
3 MIT EE NO 2 Peter 3.7 800
4 TUC CS YES 3 Mary 3.5 1200
5 EMP CS NO 4 Jim 3.8 1400 /




TeAeoTnc EXISTS — lMNwc exteAcital;

SELECT DISTINCT sID
FROM Apply Al
WHERE EXISTS {SELECT * FROM APPLY A2
WHERE A2 .sID <> A1 .sID and
A2.cName = Al.cName)

Apply Bnua 1: I'tveton to Join tov mivdkowv oto FROM
sID cName major dec « Eom &yovue povo 1 mivako
1 TUC  CS  YES , S ,
BMua 2: Xxepteite o011 yivetal €va For Loop ota
1 MIT MPD NO . :
tuples mov wpokvmToLY OO TO JOIN KO
3 MIT EE NO ehéyyetar to EXISTS o 1-1 amd owtd
4 Tuc  CS YES - T x6Oe tuple, ypNGUOTOOVUE TIC TIEC TOV
5 EMP CS NO oto EEMTEPIKA Yvopiouata Al.sID, Al .cName/




TeAeoTnc EXISTS — lMNwc exteAcital;

SELECT DISTINCT sID

FROM Apply Al

WHERE EXISTS (SELECT * FROM APPLY A2 m
WHERE A2.sID <> A1.sID and

A2.cName = Al.cName)

Apply
sID cName major dec EAEyyo av vdpyel £otm Eva tuple oto
1 TUC CS YES | ¢=msssm SELECT * FROM APPLY A2
1 MIT MPD NO WHERE A2.sID <> 1 and
MIT EE NO A2.cName = "TUC'

TUC CS YES

ol | B~ | W

EMP CS NO NAIL Oa emotpagel n 4n €yypaer Tov Apply/




™
TeheoTNC EXISTS — lINwc¢ ekTeAgiTal;
SELECT DISTINCT sID
FROM Apply Al
WHERE EXISTS {SELECT * FROM APPLY A2 m
WHERE A2.sID <> A1.sID and
A2.cName = Al.cName)
Apply
sID cName major dec EAEyyo av vdpyel £otm Eva tuple oto
1 TUuC CS YES SELECT * FROM APPLY A2
1 MIT MPD NO | <=sssssm WHERE A2.sID <> 1 and
3 MIT EE NO A2.cName = 'MIT"
4 TUC CS YES NAI Oa emotpaeei n 3n eyypaen tov Apply
c  EMP CS NO To DISTINCT o¢ 0o mpocbécet To sID = 1 )




TeAeoTnc EXISTS — lMNwc exteAcital;

SELECT DISTINCT sID

FROM Apply Al

WHERE EXISTS {SELECT * FROM APPLY A2 m
1
3

Apply

sID cName major dec

1 TUcC CS YES

1 MIT MPD NO

MIT EE NO

TUC CS YES

ol | B~ | W

EMP CS NO

WHERE A2 .sID <> A1 .sID and

—

A2.cName = Al.cName)

EAEyyo av vdpyel £otm Eva tuple oto
SELECT * FROM APPLY A2
WHERE A2.sID <> 3 and

A2.cName = 'MIT"

NAI Oa emotpagel n 2n eyypaen tov Apply

/




TeAeoTnc EXISTS — lMNwc exteAcital;

SELECT DISTINCT sID

FROM Apply Al

WHERE EXISTS {SELECT * FROM APPLY A2 m
WHERE A2 .sID <> A1 .sID and i
A2.cName = Al.cName) 3
4
Apply

sID cName major dec

1 TUcC CS YES

1 MIT MPD NO

MIT EE NO

TUC CS YES

ol | B~ | W

EMP CS NO

EAEyyo av vdpyel £otm Eva tuple oto
SELECT * FROM APPLY A2
WHERE A2.sID <> 4 and

A2.cName = "TUC"

ammmmm NAl. Oo emiotpogei n 1n eyypoen tov Apply

/




TeAeoTnc EXISTS — lMNwc exteAcital;

SELECT DISTINCT sID

FROM Apply Al

WHERE EXISTS {SELECT * FROM APPLY A2 m
WHERE A2 .sID <> A1.sID and i
A2.cName = Al.cName) 3
4
Apply

sID cName major dec

1 TUcC CS YES

1 MIT MPD NO

MIT EE NO

TUC CS YES

ol | B~ | W

EMP CS NO

EAEyyo av vdpyel £otm Eva tuple oto
SELECT * FROM APPLY A2
WHERE A2.sID <> 5 and

A2.cName = 'EMP'

OXI. Agv emiotpEQel Kapia €yypoon
— /




e

EXISTS kai IN padi...

Bpeg ta sID, ovopata OAwV TwV HabnTwV IOV £X0VV KAVEL
aitnon o€ KoAAEYL0 oTa oTrolo SEV elval povadikol

voymnelot
(B TPEMEL KOl KATTIOLOG AAAOG Vo £XEL KAVEL altnon eKel)

sID

sName

SELECT sID, sName 1 Jim
FROM Student 3 Mary
WHERE sID IN 4 Jim

(SELECT DISTINCT sID  Avto to subquery Bpioket o sID povo

FROM Apply Al
WHERE EXISTS~(SELECT * FROM APPLY A2
WHERE A2.sID <> A1.sID and
A2.cName = Al.cName))




e
1010 EpwTnua
SELECT DISTINCT S.sID, S.sName
FROM Apply A1, Student S
WHERE S.sID = A1.sID and EXISTS
(SELECT * FROM APPLY A2
WHERE A2 sID <> A1 .sID and
A2.cName = Al.cName)

Apply
sID cName major dec Student
1 TUcC CS YES sID sName GPA  hs
1 MIT MPD NO 1 Jim 3.5 1200
3 MIT EE NO 2 Peter 3.7 800
4 TUC CS YES 3 Mary 3.5 1200
5 EMP CS NO 4 Jim 3.8 1400

S.sID S.sName

1

Jim

3

Mary

4

Jim




e

ALL

Bpeg tasID, ovopaTto TwV HaBNTWV UE TO LEYAAVTEPO LEGO OPO

SELECT sID, sName
FROM Student

4 Jim

WHERE GPA >= ALL (SELECT GPA FROM Student )

ALL: H ovykplon tpémet va tetuyet yia ‘OAA ta tuples Tov

UTTOEPWTTLOTOG

sID

1

Student

sName GPA hs

Jim

3.5 1200

Peter 3.7 800

Mary 3.5 1200

2
3
4

Jim

3.8 1400

™




ALL

Eival tlcodvvapa ta akoAovBa epwTuaTa;
SELECT sID, sName

FROM Student
WHERE GPA >= ALL (SELECT GPA FROM Student )

SELECT sID, sName OXI! Xxeprteite pobntég
FROM Student sl pe io10 GPA
WHERE GPA > ALL (SELECT GPA FROM Student s2

WHERE s1.sID <> s2.sID)

Student

sID sName GPA hs

1 Jim 3.5 1200

2 Peter 3.7 800
3 Mary 3.5 1200
4 Jim 3.8 1400




ANY

Bpec ta sID, ovopota tov padntdv mov 0gv £x0VV T0 HIKPOTEPO
UEGO OpOo

SELECT sID, sName
FROM Student
WHERE GPA > ANY (SELECT GPA FROM Student )

ANY': H chyxkpion apkel va metvyel Yo 1 tuple Tov vmoepotiuotog

Student

sID sName GPA hs

1 Jim 3.5 1200

Peter 3.7 800
Mary 3.5 1200

S W N

Jim 3.8 1400




" ALL & ANY

Aev vrtootnpilovv 0Aa ta XABA ta ALL kot ANY

Ag doVpe TG umopovUe vo (NOCOVUE YWPIS aVTA ...

Student
sID sName GPA hs
I Jim 3.5 1200
> Peter 3.7 800
3 Mary 3.5 1200
\_ 4 Jim 3.8 1400




ALL

SELECT sID, sName
FROM Student

WHERE GPA >= ALL (SELECT GPA FROM Student )

[oodVvapo pe ...
SELECT sID, sName

FROM Student s1

WHERE GPA = (SELECT MAX(GPA) FROM Student)

sID

1

Student

sName GPA hs

Jim

3.5 1200

Peter 3.7 800

Mary 3.5 1200

2
3
4

Jim

3.8 1400




ALL

SELECT sID, sName
FROM Student

WHERE GPA <= ALL (SELECT GPA FROM Student )

[oodVvapo pe ...
SELECT sID, sName

FROM Student s1

WHERE GPA = (SELECT MIN(GPA) FROM Student )

sID

1

Student

sName GPA hs

Jim

3.5 1200

Peter 3.7 800

Mary 3.5 1200

2
3
4

Jim

3.8 1400




ANY

SELECT sID, sName
FROM Student

WHERE GPA > ANY (SELECT GPA FROM Student)

loodUvapuo pe ...
SELECT sID, sName

FROM Student

WHERE GPA > (SELECT MIN(GPA) FROM Student)

sID

1

Student

sName GPA hs

Jim

3.5 1200

Peter 3.7 800

Mary 3.5 1200

2
3
4

Jim

3.8 1400




ANY

SELECT sID, sName
FROM Student
WHERE GPA < ANY (SELECT GPA FROM Student )

loodUvapuo pe ...
SELECT sID, sName

FROM Student
WHERE GPA < (SELECT MAX(GPA) FROM Student )
Student

sID sName GPA hs

1 Jim 3.5 1200
2 Peter 3.7 800

3 Mary 3.5 1200
4 Jim 3.8 1400




" ALL & ANY

OuunOeite 6TL oLYKPlOELS KAVOLUE 0TO WHERE KoL 6TO
HAVING

- 210 WHERE ptropouue va auykpivouue TnV TIUN €vOg attribute

- 210 HAVING ptropoupye va OUYKPIVOUME TNV TIMAR  KATTOIOC
ouvaBpPoIoTIKAG TIMAG TTou uTToAoyileTal yia KABe ouada

- [lwg¢ Ba utroAoyilaue Ta OvONATA TWV KOAAEYiWV OTO OTToia €XOUV
YIVEl OI TTEPIOOOTEPES AITNOEIC;

- OAn n mAnpo@opia uttdpxel otov Trivaka Apply

- @£&Aoupe aplBud aiItoewy, apa KAaTtrolo count

- ©@¢éNoupe count aitqoewv ava KoAAEylo, dpa group by e TO
OVOMQ TOU KOAAgyiou

- 2UvBNnAkn oto count (BéAoupe TO HEYOAUTEPO), Apa ouvlnkn OTo
HAVING




e

ALL & ANY

[Mw¢ Ba uttoAoyilaue Ta ovopaTa TWV KOAAEYIWY OTA OTTOIA £XOUV YiVEl
Ol TTEPICOOTEPEG QAITAOEIG;

SELECT cName

FROM Apply

GROUP BY cName

HAVING COUNT(*) >= ALL (SELECT COUNT(%)
FROM Apply
GROUP BY cName)

2nueiwon: NMoAu ouxva (6x1 TTavTa), To uttToEpwTnua péoa oto ALL Ba
JoIAlEl JE TO ECWTEPIKO EPWITNMA.




e

YtroepwTtAuata - SUBQUERIES

YTroepwTAUATa JUTTOPOUV va utrdpyxouv kal oto FROM,
KaBwg kal grraviotepa oto SELECT

To amotéAeoua Touc oto FROM eivar pia oxéon, otnv
OTTOi0 PTTOPOUME vO OWOOUME Eva VEO OVOoud HE Mid
UMETAPBANTA

To amoreAecpa Toug oto SELECT  eival pia  mign
(QATTOTEAECUA UTTOEPWTHUATOG), OTNV OTToid UTTOPOUUE VA
OWOOUUE EVA VEO OVOUA ME Hia heTaBANTA

™




e

YTtroepwTtnuara oto FROM

Bpeg tasID Twv pabntwyv mov £yvav dekKTol o€

KOAAEYL0 pe eplocoTepoLG oo 10000 pobnteg
SELECT DISTINCT sID
FROM  Apply Al,

(SELECT cName FROM College WHERE enr > 10000) as largeCollege

WHERE Al.cName = largeCollege.cName AND dec = 'YES'

MeTa tov 0pLopo Tov, 10 largeCollege TO XPNOLUOTIOLOVUE OTO EPWTNUA OAV VA
ntav mivaka. Xpetdletoal IANTA Peudwvupo TO VTTOEPWT U 6TO FROM.

Student Apply
College JD sName GPA  hs sID cName major dec
cName state enr ) Jim 35 1200 1 Mary CS YES
Mary ~MD 1000 |15 peter 37 800 I MIT  MPD NO
MIT  MA 17000 113 Mary 35 1200 | |2 MIT  EE  NO
\Jim CH 1000 1 14 fim 38 1400 | |2 Mary  CS  YES




YTtroepwTtnuara oto FROM

SELECT DISTINCT sID
FROM  Apply Al,

(SELECT cName FROM College WHERE enr > 10000) as largeCollege

WHERE Al.cName = largeCoHege.cName AND dec

Amotélecpa petd to JOIN

="YES'

Amotélecuol

largeCollege sID Al.cName major dec largeCollege.cName m
cName 1 Jim CS YES Jim 1

MIT > MIT EE  YES MIT )

I Student Apply

College JD sName GPA  hs sID cName Major dec

Mary MDD 1000 115 peter 3.7 800 I MIT  MPD NO
MIT  MA 17000 113 Mary 35 1200 | |2 MIT  EE  YES
N PO 4 gm 38 1400 | |2 May €S YES | )




e

YTmroepwtnuarta oto SELECT

Bpeg yla kabe kOAAEYL0 TOV aplOUO TWV ALTCEWYV TIOVU EYLVAV OE AUTO

Mia TLU) MONO TIPETIEL VA ETILOTPEPETAL ATTO TO VTTOEPWTNUAX 0TO SELECT

cName appCount

SELECT DISTINCT cName,

(SELECT COUNT (¥*)
FROM APPLY A2

WHERE A2 .cName = Al.cName) as appCount

Mary

2

MIT

2

FROM Apply Al

\ Exteleital yio kéOe tuple mov Epyeton

ot10 SELECT
Student Apply
College JD sName GPA  hs sID cName major dec
cName state enr ) Jim 35 1200 1 Mary CS YES
Mary ~MD 1000 |15 peter 37 800 I MIT  MPD NO
MIT  MA 17000 113 Mary 35 1200 | |2 MIT  EE  NO
\Jim CH 1000 1 14 fim 38 1400 | |2 Mary  CS  YES




e

YTmroepwtnuarta oto SELECT

[Twg Ba dAAale To epwTNUA av BEAXTE KL T KOAAEY L pe O aLTNOELG;

SELECT DISTINCT cName,

(SELECT COUNT(¥)

FROM APPLY A2

WHERE A2.cName = Al.cName) as appCount

FROM  Apph<Al  College Al

Ouundeite 011 TO EpOTNUO YiveTon kou ue left outer join

College

cName state

enr

Mary MD 1000
MIT MA 17000
12000

Jim CH
NS

Student Apply
sID sName GPA  hs sID cName major dec
I Jim 3.5 1200 I Mary  CS YES
2> Peter 3.7 800 1 MIT MPD NO
3 Mary 3.5 1200 | |2 MIT EE NO
4 Jim 3.8 1400 | |2 Mary  CS YES




e

Common Table Expression: CTE

2€ EVA EPWTNMO PTTOPOUME va ONAWOOUUE Evav
TTPOCWPIVO TTiVaKa, TOV OTTOIO va
XPNOIUOTTOINOOUME APYOTEQQ OAV va ATAV TTIVOKOG

™G Baong pag

O Trivakag autoc AEN utrdpyxel HeETA TNV EKTEAEON
TOU EPWTNMATOC

NAEEN kKA&1di: WITH




CTE

WITH cte_name(col_namel, ..., col_name_n) AS (

SQL QUERY IOV EMLOTPEPEL TOV TIPOCWPLVO TIVOKX

)
SELECT *

FROM cte_name, other_tables
WHERE ouvOnkeg koL mBava joins KTA ...

WITH MaxHS (maxhs) AS (
SELECT MAX(hs)
FROM Student
)
SELECT sID, sName
FROM Student, MaxHS
WHERE hs = MaxHS.maxhs

-




CTE — lNoAAaTtTAOi opiouoi

WITH MaxHS (maxhs) AS (
SELECT MAX(hs)
FROM Student

),

StudentsWithMaxHS AS (<
SELECT sID, sName
FROM Student, MaxHS
WHERE hs = MaxHS.maxhs

)

SELECT *

FROM StudentsWithMaxHS

Av o€ OnAmcovue pntd To!
ovouata TV attributes, maipvet
T0, OVOLLOTO, TV attributes Tov
epotuotoc mov opiler to CTE




Recursion
(Avadpouika EpwtApaTa)




e
Recursion - Avadpopun

Auvatotnta dNAwoNG avadpPouIKoU UTTOAOYIOUOU OXE0NG
2 kepTeite: ParentOf(parent, child)

Bpeite 0Aouc¢ Tou¢ TTPOYOVOUS/QTTOYOVOUC EVOC aToou X
Av BEAauE NOVO TOUG Yoveic Tou X...

select parent from ParentOf where child="X'

ParentOf
George Antonis
Mary Antonis
Antonis Jim
K Peter Mary




e

Recursion - Avadpopun

2 ke@Teite: ParentOf(parent, child)

Av BEAaUE HOVO TOUG Yoveic Tou X 1] TTATTTTOUOEC/YIaYIADEC
ToU X...

ETreoTpewe TOUG yoveic Tou ‘X

union

ETréoTpewe 600uG gival Tratrmouc/yiayia tou 'X'

(QUTOI TTOU ETTIOTPEPW EXOUV WC TTAIdI KATTOIOV TTOU gival

yoveag Tou 'X') ParentOf
George Antonis
Mary Antonis
Antonis Jim
Peter Mary
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union

TOTITOVC/
Yoy

-

select a.parent
from ParentOf a, ParentOf b
where b.child = 'X" and a.child = b.parent

ParentOf a

George

Antonis

a.parent = parent child

\

Mary

Antonis

Antonis

Jim

Peter

Mary

Recursion - Avadpopun

2 ke@Teite: ParentOf(parent, child)
Av BEAaUE NOVO TOUG Yoveic Tou X 1] TTATTTTOUOEC/YIaYIADES
ToUu X..
select parent from ParentOf where child="X'

ParentOf b
b.parent=|  George Antonis
MOTEPAG Mary Antonis /
T0VL Jim™ . —/

Antonis Jim
Peter Mary

Av Bdrovpe
Jim avti ywo
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Recursion - Avadpopun

Av BENQE OUYYEVEIC NEXPI OUYKEKPIMEVN ATTOOTACN, APKEI VA YiVEl join
KAtaAAnAo apiBuod @opwv n oxéon ParentOf ue Tov eautd NG

ATTP0oOdIOPIOTN N ATTOCTACHN TWV OUYYEVWY => avAyKn avadpoung

ATTAN yopen:
1 HOPEN Exteleiton 1 popd yia apyucomoinon g R

/
Ras ( pnavadpouiko epwrtnua

With Recursive

union
avadPOUIKO epwTNUA TTOU TTEPIAAUBAVEI TRV R )

Edw ocupttAnpwvetal SQL epwtnua 1Tou TTEPIAAUBAVEI TV R KOl
mMOavws AANOUC TTIVAKEG

[MPOX0OXH: H avadpoun TepuaTtileTal OTOV VEEC ETTAVOAARWEIC OEV
TPOOoOETOUV eYVpa@éc oTnVv R

2.UvnNOwc d¢ Ba d¢ite union all yiati ouvexwc TpooBETel tuples otnv R
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Recursion - Avadpoun

With Recursive
Anc(a,d) as (

select parent as a, child as d from ParentOf
Avtiyu

ParentOf a union Av 10 Anc epi€yeL o€

Parane Anc [ select Anc.a, ParentOf.child as d| «érowo 616810 ¢

KO VTl yio

nilg . — from Anc, ParentOf LOVOSPOTG TPOYGVOUS
. G€ AmOGTUCT £WC 2,

parape Anc.d |_where Anc.d = ParentOf.parent )| t@pa vroroyicer

—

select a Epdtnpa mov ngoyévoug 683
YPNGLLOTOLEL TNV ANnC OTTOCTAGOT] €MG
from Anc ~ oav va sivot TIVOKOG

where d="Antonis’ _ ot Béon pog

Bpiokel 6Aoucg Toug TTpoyovoug Tou Antonis
[Mwc¢ Ba BpiokaTte Toug arroyovoucg Tou Antonis;

-
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YTTOAOITNO EPQTHMA

Anc — Apywomnoinon;

select parent as a, child as d from ParentOf
union

select Anc.a, ParentOf.child as d

from Anc, ParentOf

where Anc.d = ParentOf.parent )

Recursion — [Napadeiyua EKTEAEONC

With Recursive
Anc(a,d) as (

Anc — Metd otd 1 union

™

1810 pe to ParentOf ParentOf George Antonis
George Antonis \ George Antonis Antonis Jim
Mary Antonis Mary Antonis Peter Mary
Antonis Jim %\ Antonis Jim George Jim
Peter Mary / Peter Mary Mary Jim

K Peter Antonis
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With Recursive
Anc(a,d) as (

YNOAOITO EPQTHMA

Anc — Metd otd 1 union

union

from Anc, ParentOf

select parent as a, child as d from ParentOf

select Anc.a, ParentOf.child as d

where Anc.d = ParentOf.parent )

Anc — Metd otd 2 union

Recursion — [Napadeiyua EKTEAEONC

™

— George Antonis
George Antonis \ ParentOf Mary Antonis
Mary Antonis \\ Antonis Jim
Antonis Jim George Antonis Peter Mary
Peter Mary T\t Mary Antonis George Jim
George Jim ' Antonis Jim Mary Jim
Mary Jim // Peter Mary Peter Antonis
Peter Antonis / Peter Jim
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2.€1pa Anc, ParentOf kal QiATpo yéoa oto Epwtnua

With Recursive
Anc(a,d) as (

select parent as a, child as d from ParentOf
where child='Antonis'
union
select ParentOf.parent as a, Anc.d as d
from Anc, ParentOf
where Anc.a = ParentOf.child )

select a

from Anc

To TTaPATTAVW EPWTNUA EXEI TTEPACEI TO PIATPO HECTA OTO APXIKO EPWITNUA.

Bpiokel JOVO TOUG TTPOYOVOUC EVOC ATOMOU KAl OX1 OAWV => TTOAU TTIO

\_YPryopo %
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Kal eva lNapadeiyua ...

OupnBeite... ParentOf(parent, child)

insert into ParentOf values('George’, 'Antonis’); George Antonis
insert into ParentOf values('Mary', 'Antonis’); Mary Antonis
insert into ParentOf values('Antonis’, 'Jim'); Antonis Jim
insert into ParentOf values('Jim', 'Margaret'); Jim Margaret
insert into ParentOf values('Peter’, 'Mary'); Peter Mary
insert into ParentOf values('Nick', 'Peter’); Nick Peter

Margaret —— Jim —— Antonis —— George
~ Mary —> Peter — Nick

[Tpoyovol Tou Antonis: George, Mary, Peter, Nick
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Recursion — [Napadeiyua EKTEAEONC

With Recursive
Anc(a,d) as (
select parent as a, child as d from ParentOf
where child='Antonis’

union Anc — Metd omtd 2 union

select ParentOf.parent as a, Anc.d as d —

from Anc, ParentOf

George Antonis
where Anc.a = ParentOf.child ) .
Mary Antonis
select a
Peter Antonis

from Anc  ParentOf

Nick Antoni
parent child 1C ntonis

George Antonis Anc — Apyomoinon Anc — Metd am6 1 union
Mary  Antons 4
Antonis Jim George Antonis George Antonis
Jim Margaret | Mary Antonis Mary Antonis
Peter Mary / Peter Antonis
\ Nick Peter — /
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With Recursive
Anc(a,d) as (

select parent as a, child as d
from ParentOf

where child="Antonis’

union

select ParentOf.parent as a,
Anc.d as d

from Anc, ParentOf

select a
from Anc

[MAAIO EPQTHMA: 2Q2TO

-

To lNapakdaTw gival 2waTo;

where Anc.a = ParentOf.child )

With Recursive
Anc(a,d) as (

select parent as a, child as d
from ParentOf

where child="Antonis’
union
select Anc.a,
ParentOf.child as d
from Anc, ParentOf
where Anc.d = ParentOf.parent)
select a
from Anc

Av 1o Tpooéete, Bplokel TOUG ATTOYOVOUS TWV
YOVEWV TOV Antonis... BEAEL TTPpOCGOYXT)

XwpiG TO Antonis TO EpWTNUA EVAL CWOTO /
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[arTi eival AaBocg ...

ParentOf
George Antonis
Mary Antonis
Antonis \ Jim
Jim A\ Margaret
Peter Mary
Nick \\ \%t\gr

With Recursive
Anc(a,d) as (

select parent as a, child as d

from ParentOf where child='Antonis'

union

select Anc.a, ParentOf.child as d

from Anc, ParentOf

where Anc.d = ParentOf.parent)

selecta Anc — 2" emovil
rom Anc L.
nc — 1M emovaAnyn George Antonis
Mary Antonis
Anc — Apykomoinon George Antonis Mary Jim
Mary \Nonis George Jim
George Antonis Mary m George Margaret
Mary Antonis \ George Jim Mary Margaret
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Recursive Views

@a doupe ot ol Owelg (Views) pag TTapEXouV TTOAAEC duvaTOTNTEG KAl
EUKOAIEC

[1pog TO TTAPOV Ba doUUE OTI UTTOPOUNE VA OPICOUME Hia oyn TTou Ba
TTAPEXEI TOV OPIOUO EVOC avADPOMIKOU EPWTAMATOC

MeTta pytropoupe oto FROM gpwtnudTwy va XpnoIJOTIOIOUME TV OWn
OQaV TOUG UTTOAOITTOUG TTIVOKEG

CREATE RECURSIVE VIEW Anc(a,d) as (
select parent as a, child as d from ParentOf
where child="Antonis’
union
select ParentOf.parent as a, Anc.d as d
from Anc, ParentOf 1 SHAOON TOV
where Anc.a = ParentOf.child ); / view

select a from Anc where d = 'Antonis";

Ed®m teleimvel




Triggers
(2KavOoaAn)
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Triggers — Ti Eivai

Trigger: KOUPATI KWOIKA TTOU EKTEAEITAI TTPIV 1] HETA ATTO KATTOIA EVTOAN
TTou peTaBaAel dedopéva (insert, delete, update, truncate)

XPNOIKO YIa JETAPOPA AOYIKNAG TWV EQAPUOYWYV EVTOC VoG 2ABA
2UMBAAel oTnv €TTIBOAN TTEPIOPICHWYV

MTropoupe va dnAwaooupe Katrolo trigger yia 1 ) TTEPICOOTEPES AEITOUPYIES
o€ €va Trivaka. yx:

- 'Eva trigger 1Tou ekTeAEiITAI KATA (TTPIV/UETA) TNV €l0aywyn Kal diaypagn
OeOOMEVWYV OTOV TTiVaKa X

- 'Eva trigger tTou ekTeAEITAI KATA (TTPIV/PETA) TNV EVAUEPWONG EYYPAPWY
( CUYKEKPIMEVWY POVOo attributes) dedopévwy oTov TTivaka X
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Triggers — ['lou xpnoiyeuouy,

O KwAIKAG evOC trigger eKTEAEITAI AUTOUATA KAl OE UTTOPOUME
Va TOV KOAEOOUUE €MEIC aTTeuBEeiag

Xpnon Triggers:

1. EmBoAn meplopiopwy

2. Karaypa@n uNVUPATWY O€ TTIVOKEG (TTY, TTOTE KAl ATTO
TTOI0UG £yIve dlaypa@n tuples atmrd oxEoEIC)

3. EmrpétTrouv TNV TTpocacn Kal JETABOAR OedOUEVWY O€
AAAOUC TTIVOKEG
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Event:

Triggers - ZUvTaén msert
update [ of columnNamel[, ...]]

truncate

CREATE TRIGGER name L

{BEFORE | AFTER | INSTEAD OF }{event [OR ... ]}

ON table_name Z Hécsg (POPEC EKTEAELTOL O
[ FOR [ EACH ] { ROW | STATEMENT } ] <] nigeer: [t xabie rheraoo

mov ennpedletarn 1 popd

| WHEN ( condition ) ] Y10 OAEG TG TAEGOEGS;

EXECUTE PROCEDURE function_name ( arguments )

[10Te ekTEAEITAI O trigger;
[1pIv 1] HETA TO YEYOVOG TTOU opileTal (OcIpa 2).

To INSTEAD OF €xel vonua o€ oyelg uovo.
\ /
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[Tapadeiypara

Trigger TTou eKTEAEITAI TTPIV TNV EVNMEPWON OoTToIoudNTTOTE attribute Tou
TTivaka accounts

CREATE TRIGGER check_update

BEFORE UPDATE ON accounts

FOR EACH ROW

EXECUTE PROCEDURE check_account_update();

Trigger TTou ekTEAEITAI HETA TNV EVNUEPWON TOU attribute balance Tou
TTivaka accounts

CREATE TRIGGER check_update

AFTER UPDATE OF balance ON accounts

FOR EACH ROW

EXECUTE PROCEDURE check_account_update();

-




e
[Tapadeiypara

MTropeite va opioete Evav Trigger yia TTOAATTAEC HETABOAEC
CREATE TRIGGER check_update

BEFORE INSERT OR DELETE OR UPDATE ON accounts
FOR EACH ROW

EXECUTE PROCEDURE check_account_update();

Méoa otn ouvApTtnon TTou KaAei o Trigger uttapyel pia ETaBANTA TTOU JAG
Aégl TTo10 ATV N METABOAN TTOU 00 YNOE OTNV EvEpyoTToinon Tou Trigger
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OLD kai NEW

Av xpnoipotroioupe FOR EACH ROW, avagopd o€ TTaANIEC Kl VEEC TIMEG
eyypapwy gival duvath pe OLD.columnName kar NEW.columnName

2Ke@TeiTe OTI TO OLD pag divel 1o tuple MNMPIN tnv petaBoAn
2Kke@TeiTe OTI TO NEW pac divel 1o tuple META Tnv TTpoTEIVOUEVN METABOAN
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OLD kai NEW

2 € eloaywyécg, OLD = NULL — avagepouaote povo oe NEW

2.€ dlaypapéc, NEW = NULL — avagepopaoTe yovo oe OLD

2.€ EVNMEPWOEIC £xouv vonua kal To NEW kai 1o OLD

Ta NEW, OLD cival TrpooBacipa KAI otn cuvapTtnon Tou trigger

INSERT DELETE UPDATE
NEW: To véo tuple OV NEW: NULL NEW: To tuple TtOU
KQVOUE insert Agv Ba vTtapyeL To tuple K&voupe update META v
OTOV TIVOKX LETA EVI|LEPWOT)
OLD: NULL OLD: To tuple OV OLD: To tuple OV
Agv VT pXE TO tuple 0TOV  KAVOUE delete K&voupe update ITPIN v
VAKX TILO TTPLV EVI|LEPWOT)
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OLD kai NEW

2 € eloaywyécg, OLD = NULL — avagepouaote povo oe NEW

2.€ dlaypapéc, NEW = NULL — avagepopaoTe yovo oe OLD

2.€ EVNMEPWOEIC £xouv vonua kal To NEW kai 1o OLD

Ta NEW, OLD cival TrpooBacipa KAI otn cuvapTtnon Tou trigger

CREATE TRIGGER check_before insert

BEFORE UPDATE OF balance ON accounts

FOR EACH ROW

WHEN (NEW.balance < OLD.balance)

EXECUTE PROCEDURE check_account_update();
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[Tapadeiypara

@a uAoTroifooupe Ta akdAouBa triggers:

1)

2.€ KABe evnuépwon tou GPA otn oxéon Student, yabntég TTou

atroktouv GPA > 3.5 (evw TTpIVv €ixav GPA <= 3.5) 6a yivovrail

autopaTta dektoi oto TUC (attribute dec otn oxéon Apply)

2.€ TTEPITITWON dlaypa@nc evog KoAAegyiou atrd tn oxéon College, Oa
OlayPAPOUNE OAEG TIGC QITACEIG TTPOG AUTO TO KOAAEYIO

Student
sID sName GPA hs
College I Jim 35 1100
2 Peter 3.7 800
3 Mary 3.6 1200
4 Jim 3.8 1400
5 Mac 3.4 900

Apply
sID cName major dec
1 TUcC CS YES
1 MIT MPD NO
3 MIT EE NO
4 TUucC CS YES
5 EMP CS NO
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Tinec EmoTtpopnc oe Row Level Triggers

BEFORE TRIGGERS:

1. Av B€Aoupe va MH yivel n eicaywyn, diaypaen,
EVNMEPWON TNG eyypapng, emaoTpepoupe NULL

2. Av BEAoupue va TTpoxwpenoel n diaypagn, eiloaywyn,
evnUEPWON TOTE:
1. Ta DELETE, emoTpépouue OLD i k&t TTou dev givar NULL
2. TNa INSERT/UPDATE emoTtpépoupe NEW.

2nueiwon: Av Béloupe, ota TTedia Tou NEW pttopouue va BdAoupe
OIKEC MOG TIMEC MECQ OTN OUVAPTNON TOU trigger

AFTER TRIGGERS: H miyn emoTpo@nc ayvoeital
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[Mapadeiyuata — Update otn Student

2.€ KaBe evnuépwon Tou GPA otn oxéon Student, yadntéc Tou atroktouv GPA >
3.5 (evw TTpIv gixav GPA <= 3.5) Ba yivovtal autéuata dektoi oto TUC (attribute
dec otn oxéon Apply).
CREATE TRIGGER check Student_update - -

. . . . [Tévta onAaoveton yopig
BEFORE UPDATE OF "GPA" ON "Student OPIGLLOTEL KOl ETOTPEQEL
FOR EACH ROW TRIGGER

WHEN (NEW."GPA" > 3.5 and OLD."GPA" <= 3.5)

EXECUTE PROCEDURE update _apply_tuc(); /

CREATE OR REPLACE FUNCTION update _apply_tuc()
RETURNS TRIGGER AS $%
BEGIN

UPDATE "Apply" SET dec="YES'
WHERE "Apply"."sID" = OLD."sID" and "Apply"."cName"= "TUC',

RETURN NEW;
END: BEFORE TRIGGER
’ Emotpépovpe NEW yio update

K$$ LANGUAGE plpgsql;
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T1 ZuuPBaivel oe Update;

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO

KATW PMEPOG

update "Student" set "GPA"= "GPA" + 0.1;

select * from "Apply";

[TEPINEVOUPE VO €XOUV ETTNPEACTEI Ol AITAOEIG

Twv sID=1 ka1 5.

O sID=4 1rou éxel kavel aitnon oto TUC e€ixe

non Babud > 3.5.

College

cName state enr

sID

Student

sName GPA hs

Jim 3.5 1100

Peter 3.7 800

Mary 3.6 1200

Jim 3.8 1400

ol | B w | N

Mac 3.45 900

Apply
sID cName maj or dec
1 TUcC CS NO
1 MIT MPD NO
3 MIT EE YES
4 TUcC CS NO
5 TUucC CS NO
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T1 ZuuPBaivel oe Update;

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO
KATW PMEPOG

update "Student" set "GPA"= "GPA" + 0.1;
select * from "Apply";

[TEPINEVOUPE VO €XOUV ETTNPEACTEI Ol AITAOEIG
Twv sID=1 ka1 5.

O sID=4 1rou éxel kavel aitnon oto TUC e€ixe
non Babud > 3.5.

Student

sID sName GPA hs

College

1 Jim 3.6 | 1100

Néo Apply

cName state enr

Peter 3.8 800

Mary |3.7 | 1200

2
3
4 Jim 3.9 1400
5 Mac 3.55 | 900

sID cName major dec
1 TUC  CS  YES
I MIT  MPD NO
3 MIT  EE  YES
4 TUC CS  NO
5 TUC  CS  YES
[Taao Apply

sID cName major dec

1 TuC Ccs  No

I MIT  MPD NO

3 MIT  EE  YES

4 TUC CS  NO

5 TUC CS  NO




~ Opiopata Evioc Tne Zuvaptnong
Evoc TRIGGER

Ta TTapakatw opicparta gival dilaBéoiya ENTOZ 1n¢ ouvaptnong evog
trigger

METABAHTH XHMAXIA

TG_NAME ‘Ovopa tov TRIGGER OV KAAECE TN CLUVAEAPTNON
TG_WHEN BEFORE 1] AFTER 1] INSTEAD OF

TG_LEVEL ROW 1] STATEMENT

TG_OP INSERT 1] DELETE 1] UPDATE 1) TRUNCATE

TG_TABLE_NAME  To 6vopa tov [livaka oto omolo €ywve 1 petafoAn

TG_NARGS AplOuo6G 0plOPATWY 0T CLUVAPTHON

TG_ARGV]] Oplopata otn cvvaptnon (Sekvwvtag amo t 6€on 0)
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[Mapadeiypata — Delete otnv College

2.€ TTEPITITWON dlaypa@ng evog KoAAegyiou atro tn oxéon College, Ba
OlayPAPOUNE OAEC TIC QITACEIG TIPOG AUTO TO KOAAEYIO

CREATE TRIGGER check College delete

BEFORE DELETE ON "College” ' Av éxovpe EEvo khedi, TIPEITEI
FOR EACH ROW \ TPOTU VO SLLYPAYOLUE ATtd TNV

EXECUTE PROCEDURE delete_apply(); TP ket herd ano v Colleee

CREATE OR REPLACE FUNCTION delete_apply()

RETURNS TRIGGER AS $%
BEGIN
DELETE FROM "Apply" WHERE "Apply"."cName" = OLD."cName";
RETURN OLD;
_ BEFORE TRIGGER
END; ['a DELETE emotpépovue OLD, 1
$$ LANGUAGE plpgsq; Gt wov dev eivon NULL

-
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T1 ZupPaivel o Delete;

KATW PMEPOG

select * from "Apply";

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO

delete from "College" where "cName"="MIT

[TepiuEvoupe va €xouv diaypa@Ei oI AITAOEIG

mTpog 10 MIT

College

cName state enr

ANMIT
1

ANA 1. 00
Ivil JAA VAN 10UV

TUcC CH 800
EMP AT 1100

sID

Student

sName GPA hs

Jim 3.6 1100

Peter 3.8 800

Mary 3.7 1200

Jim 3.9 1400

ol | B w | N

Mac 3.55 900

Apply
sID cName major dec
1 TUcC CS YES
1 M MPD NGO
3 M 21 YES
4 TUucC CS NO
5 TUcC CS YES
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T1 ZupPaivel o Delete;
Néo Apply

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO

KATW pépog sID cName major dec
delete from "College" where "cName"="MIT" I TUuc CS YES
select * from "Apply"; 4 TUC  CS NO
Mepipévoupe va €xouv dIaYPAPEi Ol AITHOEIC 5 Tuc ¢S YES
mTpog 10 MIT
Student [TaAo Apply
sID sName GPA  hs sID cName major dec
Néo College 1 Jim 3.6 1100 1 TUC CS YES

cName state enr

. By
—
<
-
et

Peter 3.8 800

TUC CH 800

o
S
-
-
g
1

2

3 Mary 3.7 1200
4 Jim 3.9 1400
5 Mac 3.55 900

EMP AT 1100

v |
—
-
@
@
N
2
@)
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[Mapadeiyuara — Insert otn Student

2.€ KaBe eicaywyn nabnth ue GPA > 3.75 Ba cicdyoupe atreuBeiag aitnor) Tou oTo
CS tou MIT ka1 Tou TUC pe pn kaBopiopévn (NULL) amrépacn

CREATE TRIGGER check_Student_insert

AFTER INSERT ON "Student" ! Av &yovpe Eévo khetdi, TIPETTEI
FOR EACH ROW ﬁ mpéTaL v yivel n eoayyi ot
WHEN (NEW."GPA" > 3.75) Student ko petd otnv Apply
EXECUTE PROCEDURE insert_apply dec();

CREATE OR REPLACE FUNCTION insert_apply _dec()

RETURNS TRIGGER AS $%

BEGIN
INSERT INTO "Apply" VALUES(NEW."sID", 'MIT", 'CS', null);
INSERT INTO "Apply" VALUES(NEW."sID", 'TUC', 'CS', null);
RETURN NEW; w AFTER TRIGGER

END; Agv €yel onuocio 1 TIU EMGTPOPNG,.

H

$$ LANGUAGE plpgsql; [l vou un pmepogveote, umopeite vo
K emotpepete 0t kol 6€ BEFORE trigger /
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T1 ZupPaivel og Insert;

ApxiCouue TO TTAPADEIYMA UE TOUG TTIVOKEC OTO
KATW PMEPOG

insert into "Student" values(6, 'Ge', 3.8, 900);
insert into "Student" values(7, 'Hi', 3.7, 1900);
select * from "Apply";

[Mepipévoupe va €xouv TTPOOTEDEI AITATEIC YIA TO
uaéntn ue siD=6

"Eotm 011
VTTAPYEL
o) &%T Student Apply
sID sName GPA hs sID c¢Name major dec
College I Jim 3.6 1100 i TUC CS  YES
cName state enr
2 Peter 3.8 800 4 TUC CS NO
MIT MA 1500 3 Mary 37 1200 5 TUC CS YES
Tue — cH - 800 4 Jim 3.9 1400
EMP AT 11
k 00 5 Mac 3.55 900
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T1 ZupPaivel og Insert;

ApxiCouue TO TTAPADEIYMA UE TOUG TTIVOKEC OTO Néo Apply
KATW pépog sID cName major dec

insert into "Student" values(6, 'Ge', 3.8, 900); I Tuc s YES

insert into "Student" values(7, 'Hi', 3.7, 1900); ruc  CS NO

select * from "Apply"; Tuc s YES

|||+

Mepipévoupe va £Xouv TTPOOTEDEI QITACEIC VIO TO MIT CS
uaéntn ue siD=6 Néo Student TUC CS

sID sName GPA hs

i Jim 3.6 1100 Moo Apply

Peter 3.8 800
Mary 3.7 1200

sID cName major dec

College

1 TUC CS YES

4 TUC CS NO

MIT MA 1500 Mac 3.55 900

5 TUC CS YES

Tuc  CH 800 Ge 3.8 900

Hi 3.7 1900

2
3
cName state enr 4 Jim 3.9 1400
5
6
7

\ EMP AT 1100
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[Mapadeiyuata — Amoppiyn Delete

2.€ QUTN TNV TTEPITTTWON TTPETTEI N ouvapTNon Jag va emoTpeéwel NULL av
ekteAeoTei rpiv To DELETE. Av exteAeoTei ueta 1o DELETE, mrpétrel yéoa otn
guvapTnon va diaypAyoulue TN vEa eyypaen. H TpwTtn €1TIAOYN €ival TTI0O ATPAANG

CREATE TRIGGER check_Student_delete
BEFORE DELETE ON "Student"
FOR EACH ROW EXECUTE PROCEDURE check_delete student();

CREATE OR REPLACE FUNCTION check delete_student()
RETURNS TRIGGER AS $%
BEGIN
IF OLD."sID" > 5 THEN
RAISE NOTICE 'Will not delete sID greater than 5,
RETURN NULL;

END IF; Emotpoen) NULL cg
RETURN OLD; BEFORE DELETE
END: oNUOLVEL aTOpPIYN TNG

K$$ LANGUAGE plpgsql; olaypapng
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T1 ZupPaivel o Delete;

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO
KATW PMEPOG

delete from "Student” where "sID" = 5;
delete from "Student" where "sID" = 6;
select * from "Student";

[Mepipévoupe va unv €xel diaypagei o pabntAg JE
sID=6

College

cName state enr

MIT MA 1500

TUcC CH 800

K EMP AT 1100

Student

sID sName GPA hs

1 Jim 3.6 1100
2 Peter 3.8 800

3 Mary 3.7 1200
4 Jim 3.9 1400
5 Mac 3755—9600
6 Ge 3.8 900
7 Hi 3.7 1900
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T1 ZupPaivel o Delete;

Apxiloupe TO TTOPADEIYUA E TOUG TTIVOKEG OTO

KATW PMEPOG

delete from "Student” where "sID" = 5;
delete from "Student" where "sID" = 6;

select * from "Student";

[Mepipévoupe va unv €xel diaypagei o pabntAg JE

sID=6

Néo Student

sID sName GPA hs

1 Jim 3.6 1100

College 2 Peter 3.8 800

3 Mary 3.7 1200

MIT MA 1500 4  Jim 3.9 1400

TUC CH 800 6 Ge 3.8 900
EMP AT 1100 7 Hi 3.7 1900 Iy




	Slide 1: NESTED SUBQUERIES και  πιο ΣΥΝΘΕΤΑ ΕΡΩΤΗΜΑΤΑ ΒΑΣΕΙΣ ΔΕΔΟΜΕΝΩΝ
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: EXISTS και ΙΝ μαζί…
	Slide 25: Ίδιο Ερώτημα
	Slide 26: ALL
	Slide 27: ALL
	Slide 28: AΝΥ
	Slide 29: ALL & ANY
	Slide 30: ALL
	Slide 31: ALL
	Slide 32: AΝΥ
	Slide 33: AΝΥ
	Slide 34: ALL & ANY
	Slide 35: ALL & ANY
	Slide 36: Υποερωτήματα - SUBQUERIES
	Slide 37: Υποερωτήματα στο FROM
	Slide 38: Υποερωτήματα στο FROM
	Slide 39: Υποερωτήματα στο SELECT
	Slide 40: Υποερωτήματα στο SELECT
	Slide 41: Common Table Expression: CTE
	Slide 42: CTE
	Slide 43: CTE – Πολλαπλοί ορισμοί
	Slide 44: Recursion (Αναδρομικά Ερωτήματα)
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58: Triggers  (Σκανδάλη)
	Slide 59
	Slide 60
	Slide 61: Triggers - Σύνταξη
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82

