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[Tepiexouevo AiaAecnc

OAokARpwon AiaAegng 15.
KepdAaio 8.5.5-8.6: SQL DML Il

EvroA Merovouaoiac AS o SQL
[Tooxwpnuévec Zuvevwoeic oe SQL (JOINS)

2uvabBpoiortikéc 2uvaprioeic o€ SQL (COUNT,
MAX, MIN, AVG, SUM)

EvroAn Ouadorroinonc (GROUP-BY) kai EvroAn
EmmiAoync-uera-amro-Ouadorroinon (HAVING) o€
SQL

EvroAéc Eioaywync/Aiaypapnc/Evnuépwonc
(INSERT / DELETE / UPDATE) oc SQL.
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EvroAn Merovouaoiac AS oe SQL

e [10 TV HETOVOUOOIO YVWPICHATWY | OXECEWYV O€
SQL yxpnoluoTtroigital o 6poc AS

 Q8a: a rov KaBe utrdAAnAo TUTTWOE TO Ovoud TOU Kai TO
ovoua tou tpoioTrauévou tou. O1I OTNAEC TOU
amrorsAéouaroc va @épouv ta ovouara Employee Name
kar Supervisor_Name.
SELECT E.Lname AS Employee Name, S.Lname AS Supervisor Name
FROM EMPLOYEE AS E, EMPLOYEE AS S

WHERE E.Super_ssn = S.ssn
— 2nueiwon: To AS spapudler autouara arro tov Query Builder tou SQL Server.

Anuioupyia Evoiaueoou livaka

SELECT T.Lname, T.Lname
FROM (SELECT * FROM EMPLOYEE E WHERE E.age=30) AS T
WHERE T.Lname="Smith" 16-3



[Tooxwpnuévec 2uvevwoeic o SQL

 Nwpitepa, NEAETACOANE TNV ATTAN EKOOXN TNG EVTOANC

ouvévwaong otnv SQL (6-join), .., (Xwpic 1o WHERE
SELECT * eKQPPGloULE TO
FROM Employee E, Department D KapTeTIavO YIVOLEVO)

WHERE E.Dno = D.Dno AND D.Dno=5;
e 2NueEpa Ba doUNE TTWC UTTOPOUNE VO OPICOUME TOUG
OKOAOUBEC €CEIOIKEUPEVEG OUVEVWOEIG.

— INNER JOIN (AT1TAR\ Zuvévwon)
* EVAAAQKTIKOG TPOTTOG dIaTtuTTwonG TNG ATTANG 2uvEvwong.

— NATURAL JOIN (®uoiki Zuvévwon), [ Aev utrdpyel o€ TSQL |
* H ouvOnkKn ouvévwong cival To KOIVA dIATUTTWHUEVO YVWPIOUA.

— OUTER JOIN (E¢wTepiki Zuvévwon: LEFT, RIGHT, FULL)
o 2UMTTEPIANWN TTAEIGdWYV TTOU OEV CUVEVWVOVTAI.

— CROSS JOIN (KapTteoiavo Nvopevo)
« EvaA\akTIKOC TPATTOC diaTUTTwaong Tou Kaprealavou lMvouévou. 16-4



[Tooxwpnuévec 2uvevwaoeic o SQL
(INNER JOIN)

To INNER JOIN atroteAei evVAAAAKTIKO TPOTTO dIATUTTWONG
TNG ATTANG ZUVvEVWONC TTou €idape vwpitepa. I.x.,
SELECT *

FROM Employee E INNER JOIN Department D ON E.Dno = D.Dno
WHERE D.Dno=5;

NMAgovéKTNUA
— Agv TTAEKETAI N OUVOAKN CUVEVWONG UE TNV CUVORKN TNG ETTEPWTNONG
(BOAIKO O€ TTEPITITWOEIG TTOAAATTAWYV joins)
MelovéEKTnHO
— A1a@OopEeTIKA UAOTTOINON ¢ DIAPOPETIKES BACEIC dNUIOUPYE TTPORANUATA
oupuBatdTnTac evw n ATTAN Zuvévwaon ival eUPEWCS DIAdEDONEVD.
AAAgg ETTiIonpaAvoeig

— Eav dev xpnoiuotroinBei aliasing (11.X., D, E) 161€ pytropei va Trpokuyouv
OQAAUATA JETAPPAONG TNG ETTEPWTNONG O€ DIPOPOUUEVEG KATAOTACEIG

— 0 6pog-INNER, (o170 INNER JOIN).cg ANSI-SQL £ival TPOIPETIKO. 16-5



[Tooxwpnuévec 2uvevwoelc o SQL
(INNER JOIN)

 Mapadeiypa: Metaoxnuartiote To akOAouBo o€ 1I00dUVAUO
query pe xpnon Inner Join.

Q8:SELECT *

FROM EMPLOYEE E, EMPLOYEE S
WHERE E.SUPERSSN=S.SSN

« AmAavrtnon:
Q8:SELECT *
FROM (EMPLOYEE E INNER JOIN EMPLOYEE S

ON E.SUPERSSN=S.SSN)
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[Tooxwpnuévec 2uvevwaoeic o SQL
(NATURAL JOIN — OXI o TSQL)

« To NATURAL JOIN (oe ANSI-SQL, 11.X%., UAOTTOIEITOI O€
PostgreSQL) uAoTtroigi TNV ouvévwon JE TETOIO TPOTTO WOTE
N ouvlnkKn cuvévwong cival TO KOIVA JIATUTTWHEVO
yvwpIioua., T.X.,
SELECT * FROM Employee E NATURAL JOIN Department D
WHERE D.Dno=5;

« Emonpupavoeig
— Agv atTaITel TOV OPIOUO TNG KOIVIC OTAANG OUTE TNV TTAPAYEl DITTAQ.
— Ed&v dev uttdpxel Kova dIATUTTWHIEVO YVWPIOUA UTTOPEI VO
TTponynOei yeTovopaoia:

* .x., SELECT * FROM EMPLOYEE NATURAL JOIN Department AS
Dept(Dname, Dno, Mssn, Msdate) (MeTovop. dev douAeuel og TSQL)

— [evikdTepa, To NATURAL JOIN dev uhotroleital oe TSQL yia autd

Oev Ba peAeTnBei TTEPAITEPW.
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[Tooxwpnuévec 2uvevwoelc o SQL
(NATURAL JOIN — OXI o TSQL)

* NMapadeiypya: Metaoxnuartiote To aKOAoUBO
o€ Icoduvauo query pe xpnon Natural Join.

 Mapadeiypa :
Q1:SELECT FNAME, LNAME, ADDRESS

FROM EMPLOYEE, DEPARTMENT
WHERE DNAME='Research’' AND DNUMBER=DNO

 Mtropouoce va ypa@ei uj€ NATURAL JOIN wg:

Q1:SELECT FNAME, LNAME, ADDRESS
FROM (EMPLOYEE NATURAL JOIN DEPARTMENT
AS DEPT(DNAME, DNO, MSSN, MSDATE)
WHERE DNAME="'Research’
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[Tooxwpnuévec 2uvevwoeic o SQL
(OUTER JOIN)

« 2¢& MIa eowTePIKA auvévwan (ATTAN, Inner, Natural), To amrotéAeopa
mrepIAapBavel MONO 1TA€IAdEC TTOU £X0OUV i00 YVWPICHA OUVEVWONG

 H g&wTtepik cuvévwon (OUTER JOIN) gival xprjoiun yia Trapaywyn
QATTOTEAEOMATWY TTOU BEAOUV OTO ATTOTEAECHA OAEC TIC EYYPAPEC MIAG
oxéong (aploTepng, OCIAC 1] Kal TIC UO) AVECAPTNTA EAV CUVEVWVOVTAI

<Table1> {LEFT|RIGHT|FULL} [OUTER] JOIN <Table2> ON <condition>
E LEFT [OUTER] JOIN D

EMPLOYEE E - DEPARTMENTD 4 WHERE E *= D (SQL Server 2000). -
ssn Fname Minit | Lname ;Dno;‘ .| Dno I Dname Ssn ] Fname ] Minit ‘ Lname \ Dno :\ Exprl \ Dname ‘ :
1 John B Sith :2 : I 1 ) 1 John B Smith 2 ML AL :
2 Frankin T Wong IS I : :EdUC&tIOl'I 2 Franklin |T Wong 5 : 5 Research I
3 Alicia ] Wong :2 \}\ gP :IT 3 Alicia ] Wong 2 : AL AR :
4 Jennifer S Zelaya :4 /r ‘{ | h 4 Jennif... 'S Zelaya 4 14 IT :
S Ramesh K Wallace 12 1 : 5_ _ _: ol 5 Rame... K wallace 2 : AEL | K I
B Joyce A Nerayan |2 : 6 Joyee | A Narayan |2 : NCEE AL :
7 |Ahmad |V Engish |2 | 7 Ahma... |V English 2 ' awe | At :
8 James __[E Jabbar 12 ! James... E bbar 2 AL AUE '

i i |

___________



[Tooxwpnuévec 2uvevwoeic o SQL
(OUTER JOIN)

E FULL [OUTER] JOIN D

EMPLOYEE E

ssn | Fname Minit | Lname | Dno |

1 John E Smith 2 Dno ‘ Dname

2 Franklin T Wong S ~. 1 Education
3 Alicia ] Wong 2

4 Jennifer S Zelaya 4 4 IT

) Ramesh K Wallace 2 5 Research
6 Joyce A Narayan 2

7 Ahmad Y English 2

8 James E Jabbar 2

DEPARTMENT D

WHERE E *=* D (SQL Server 2000)

ssn \ Fname | Minit \ Lname | Dno fExprl | Dname

1 John B Smith 2 :q ALALL :

2 Franklin T Wong 2 :C Research :
Alicia ] Wong 2 :.-'ll'[.-ﬂ ALLL

4 Jennif... S Zelaya 4 :4 IT

) Rame... K Wallace 2 :'lLLL AL L

6 Joyce A Marayan |2 ML AL

£ Ahma... English 2 : AL AL L
James... E Jabbar 2 ML AL

WCEL AL ACEL AREL S AtgE [t [Education

= |

Jr = e e e ———

E RIGHT [OUTER] JOIN D
WHERE E =* D (SQL Server 2000)

ssn | Fname \ Minit \ Lname \ Dno | Exprl \ Dname

WL L AL AL AL L ALl 1 Education :

4 Jennif... 'S Zelaya 4 4 IT

2 Franklin | T Wong S 5 Research
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[Tooxwpnuévec 2uvevwoelc o SQL
(OUTER JOIN)

SQL Server 2005/2008 (ANSI 1p61T0C)

_ MeTovopaaoia yiveral yia va pnv €XOUUE
Left Outer Join: SiTTAd Dno o710 atrotéAeopa.

SELECT E.ssn, E.Fname, E.Minit, E.Lname, E.Dno,
D.Dno AS Expr1, D.Dname
FROM Emp AS E LEFT OUTER JOIN Dep AS D ON E.Dno =D.Dno

Right Outer Join:
SELECT E.ssn, E.Fname, E.Minit, E.Lname, E.Dno,
D.Dno AS Expr1, D.Dname
FROM Emp AS E RIGHT OUTER JOIN Dep AS D ON E.Dno = D.Dno

* Full Outer Join:
SELECT E.ssn, E.Fname, E.Minit, E.Lname, E.Dno,
D.Dno AS Expr1, D.Dname

FROM Emp AS E FULL OUTER JOIN Dep AS D ON E.Dno =D.Dno
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[Tooxwpnuévec 2uvevwoelc o SQL
(OUTER JOIN)

« SQL Server 2000 (Non-ANSI Tp61T0C)

e Left Outer Join:
SELECT *
FROM EmpE, Dep D
WHERE E.Dno *= D.Dno

* Right Outer Join:
SELECT *
FROM EmpE, Dep D
WHERE E.Dno =* D.Dno

 Full Outer Join:
SELECT *
FROM EmpE, Dep D

WHERE E.Dno *=* D.Dno
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[Tooxwpnuévec 2uvevwaoeic o SQL
(CROSS JOIN)

« To CROSS JOIN atroteAei evAAAAKTIKO TPOTTO dIATUTTWONG

Tou KapTtealavou ['ivouevou 1o oTToio £xoupe 0€l NON, OnA.
SELECT * FROM Employee E, Department D

<table source> CROSS JOIN <table source>

« lNevikég EmTionuavoeig

— OA\ol ol TpdTTOoI CUVEVWONC TTOU €idANE ITTOPOUV VA UTTOOTNPIEOUV
TTEPICOOTEPEC ATTO 2 OXETEIC.
» TI.X., ((Table JOIN TableB ON <cond>) JOIN TableC ON <cond>)

— Eivai kaAd va xpnoipotroioupe Tnv ANSI SQL pébodo oe SQL
OUVEVWOEIC VIO AOyoug oupBaToTNTOC METACU KATAOKEUQOTWV.

— 2TI¢ egwtepIkEC ouvevwoelC (LEFT kal RIGHT) AEN 1oxuel n
AVTIMETABETIKNA 1016TNTA (ONA., N O€IPA TWV joins dEV PTTOPEI va
aAAacel auBaipeTa), OnA., (A=®B) # (B=®A)

» AwOoTE EPPAoN OTN OEIPA TWV CUVEVWOEWYV OIOTI AUTO UTTOPEI VO
oagG.00nyNoel eUKOAa ae AGBN. 16-13



2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

* O1 ZuvaBpoloTikEG 2ZuvapTnoelg (Aggregate
Functions) poodiopifouv HaBNUATIKEC TTPACEIC
TTAVW O CUAANOYEC TIMWV TNG BAoNG
oupTtrEpIAauBavopéEvwy Twyv akoAouBwv: COUNT,
SUM, MAX, MIN, ka1 AVG

 Query 15: Bpec 10 yéyioTo salary, 10 EAAXIOTO
salary, ka1 Tov MECO 0pO TWV salaries a1ro OAouC
TouC employees.

. Q15: SELECT MAX(SALARY), MIN(SALARY),

AVG(SALARY) > NUEIWOTE OTI OEV
AauBavovral utTown Ta

FROM EMPLOYEE NULLS!
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2.UVOOPOIOTIKEC 2UVOPTNOEIC

(Aggregate Functions)

* Query 16: Bpec 10 péyioTo salary, 10
gAayioTo salary, Kai Tov MEOO OpO TWV
salaries yeTacu OAwv Twv employees 1Tou
OOoUAeUOUV YIa TO 'Research’ department.

Q16: SELECT MAX(SALARY),
MIN(SALARY), AVG(SALARY)
FROM EMPLOYEE, DEPARTMENT
WHERE DNO=DNUMBER AND
DNAME='Research’
2nueiwon: H ekTéAeoNnc TNG ouvEVWON TTpoNyeEitTal TNG

OouvabpPoIoTIKAC ouvapTNONG 1616



2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

 ETionuavoeig

— 2uvaBpoloTikég 2uvaptnoelic SUM, AVG (OnA.,
SUM/COUNT), MAX, MIN utropouv va epapuooTouyV o€
oUVOAd 1] TTOAUOUVOAQ (OXEOEIC UE HOVADIKEC
EYYPAPEC N UN) APIOUNTIKWY TINWV.

 O1 MAX, MIN spapudlovTal kal o€ aA@apIOunTIKG dedopéva
(T7.X., «Aiac» < «Peyydpi»)

« To COUNT o¢ TSQL epappdletal ota TTAVTA EKTOC aTTO text,
image, | ntext.

— O1 2ZuvaBpoloTIKEC ouvapTAOEIC opilovTal TTAVTOTE OTO
0po SELECT (ka1 oto HAVING 110U B0 doUuE apyoTeEpQ)

« NABGOX-SELECT * FROM A WHERE
salary=MAX(salary)
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2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

O T1eAeoTAG * (ONA., func(*)) uTTOdONAWVEI TTWG TTPETTEI VA
AN@OoUV uTTOWN OAQ TA YVWEICHUATA OTOV UTTOAOYIOUO MIOC
OuUVvaBpPOoICTIKNG oUVAPTNONG

« ApI6uoc rwv employees (includes NULLs & duplicates)

Q17: SELECT COUNT (*)
FROM EMPLOYEE
« ApI6uoc employees rou Research Department
Q18: SELECT COUNT (*)
FROM EMPLOYEE, DEPARTMENT
WHERE DNO=DNUMBER AND

DNAME='Research’
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2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

 Merpouv lNpauuéc (sire mrepiéxyouvv NULL site oxi)*
— COUNT(*): Bpioker apiBuo ypauuwy evog mmivaka
(rrepiAauBaver kai NULLs) kai dirtAoTurra
 Ayvoouv ra NULL*

I. COUNT(expression): Mérpa 1i1C EHQQAVIOEIC TOU
expression (uetpwvracg éava ra oITAorTuTra)
o Mapadeyua: R(A,B)={(1,1), (2,2), (2,NULL), (5,NULL)}
« SELECT COUNT(A) FROM R returns 4

« SELECT COUNT(B) FROM R returns 2
« SELECT COUNT(CAST(A as char) + CAST(B as char)) FROM R;

The above returns 2

. COUNT(ALL expression): 1510 us o COUNT(expression)

* ANSI_NULLS does not have any effect on COUNT, as it deals

16-1
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2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

lll. COUNT(DISTINCT expression):. Merpa povaodikéc
gu@avioeic Tou attribute.
* Mapadeiyua: R(A,B)={(1,1), (2,2), (2,NULL), (5,NULL)}
« SELECT COUNT(DISTINCT A) FROM R -- returns 3
« SELECT COUNT(DISTINCT B) FROM R -- returns 2

« SELECT COUNT(DISTINCT CAST(A as char) + CAST(B as
char)) FROM R; -- The above returns 2 (dnA., 611 TrEpIEXEI
éotw £va NULL ayvoegitai)

IV. COUNT (DISTINCT *): Aev spapuolsrair os TSQL
(0ec erousgvn diapaveia yia Auon)
« Emionuavon
— To COUNT Ttraipvel TipEG pEXp! 27431-1. Otav uttapxel

AVAYKN YIa MEYAAUTEPEG TIMEC TOTE UTTAPXEI KAl TO
COUNT_BIG 16-20



2.UVOOPOIOTIKEC 2UVOPTNOEIC

(Aggregate Functions)
* AvTioToiXo TNG «COUNT (DISTINCT *)»

SELECT COUNT(*)

FROM (SELECT DISTINCT * FROM table)
AS Temp

— 2nueiwon: Edw 1o DISTINCT * ypeialeral uovo
gav 1o table AEN éxel Primary Key.

— Eav éxel PRIMARY key 1o table 1071¢
géutrakoueral, OnA., ivai ammAa

SELECT COUNT(*) FROM table.
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SELECT * FROM Emp

2.UVOOPOIOTIKEC 2UVOPTNOEIC

T *\
—GGH-N:FfBI-S:Ill-NCu )

SELECT DISTINCT * FROM Emp

SN e e U= o) ssn | Fname | Minit | Lname | Dno
1 John B Smith 2 T )
il Pienlianeiieniiond benindieniienils pitenlieniie it oileniie : 1 John B Smith 2
2 Franklin T Wong 5
3 alicia 3 Wong 2 2 Franklin T Wong )
B Jennifer ALLL Zelava B 3 alicia ] YWonag 2
5 Ramesh ALLL Wallace 2 B -

4 Jennifer A Zelaya 4
6 Joyce a Maray... 2
? Ahmad T Wong > 5 Ramesh  ALLL Wallace 2
8 James E Jabbar 2 6 Joyce A Maray... 2
1 JOhI’I B Sm|th 2 -2 A h Fl'l a d T 'I‘l,l.ll I:I I'l g :

James E Jabbar |2

EvaAAakTiki Siatuttwon: SELECT COUNTHDISTINCTS)
SELECT COUNT(*) AS CountVar

FROM (

SELECT DISTINCT *
FROM Emp) AS TEMP

CountVar
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2.UVOOPOIOTIKEC 2UVOPTNOEIC
(Aggregate Functions)

« [Iépa armo o COUNT (DISTINCT *), oure kai to COUNT
(DISTINCT Attr1,Attr2) AEN spapuoleral 0 QPKETEC
ekooxéc tng SQL (rm.x., TSQL).

o [1a aurd utropoUuE va EQapuUOCoUUE TNV aKOAouBn
EVAAAQKTIKN TTOOCEYYION (UE ELPWAEULEVN ETTEOWTNON):

« Alatuttwon « COUNT (DISTINCT Attr1,Attr2)"'»
— Ekdoxn A pye CONCAT (oT1Twg TTpIv):
SELECT COUNT(DISTINCT CAST(A as char) +
CAST(B as char)) FROM table;

— Ekdoyxn B pe evOidueoo TTivaKa:
SELECT COUNT(*)

FROM (SELECT DISTINCT Attr1, Attr2 FROM ’table)16_23




[Mapadeiypa Counting

SELECT COUNT(*), Fieldl Field2 Field3
COUNT(Field1), R I
COUNT(Field2), 1 1 1
COUNT(DISTINCT Field3) NULL NULL NULL

FROM Table 2 2 NULL

ATtrotéAeopa: {(4, 3, 2, 1)} 1 3 1

Eme€énynon:

COUNT(*) => 4; -- count all rows, even null/duplicates
-- count only rows without null values on that field
COUNT(Field1) = COUNT(Field2) => 3

COUNT (Field3) => 2

COUNT(DISTINCT Field3) => 1 -- Ignore duplicates

ANSI_NULLS does not have any effect on COUNT as it mainly deals
with whether a NULL is distinct (TSQL) or not (ANSI)
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https://sqlstudies.com/2014/07/28/what-is-ansi_nulls-and-why-will-i-be-glad-when-it-finally-goes-away/

