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2tnv evotnta avtn Oa peAetnOouv ta e€NC eMUEPOUC OEpatas:
Elocaywyn oTLC EVVOLEC:

- Oyelc (Views) oe TSQL
- AltoOnkevpevec Aladikaoiec (Stored Procedures) og TSQL

- 2uvaptnoelc Xpnotn (UDFs) og TSQL

Aldaokwv: Mavaywwtnc Avdépeou
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Oyeic/Views

e M on eivan evacg “vontog” mivakag (“virtual” table) o omnolog
TOPAYETOL A0 AAAOUC KOLVOVLKOUG TILVAKEG (Base-Tables)

e Ytnv npaén pla oPn Sev eivol TUTOTO TEPLOCOTEPO ATTO LD
oroOnkevpévn enepwtnon SELECT!
e JUvtaén dnuioupylac oPpewv:
CREATE VIEW <view-name> AS <statement>
e Mapadeiypata OPewv
e Oewprjote mtivaka PERSON (onwg daivetal 6e§ld) PERSON (P)

PID PNAME GENDER
e CREATE VIEW GET_ALL_PERSONS AS

1 And M
SELECT * FROM PERSONS nareas
2 Kostas M
e CREATE VIEW GET_MALE_PERSONS AS 3 Maria F
SELECT * FROM PERSONS WHERE GENDER="M’ 4 Eleni F

e CREATE VIEW GET_FEMALE_PERSONS AS
SELECT * FROM PERSONS WHERE GENDER=‘F’

.
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Xapaktnplotikd OPewv

Ta dedopéva pac onc AEN amoOnkevovtatl puoika kamou (ta
dedopeva amoBnkevovTal OTOUC TtNYalouc TiiVaKec)

MmopoUv va XpnoLpHomnotn0ouv Oomwe Touc UNTOAOLITOUC VAKEC (o€
ETIEPWTINOELG, CUVEVWOELC, ouvabpoloelg, KTA.)

Meplexouvv MANTA evnuepwpeva Sedopéval.
MrtopoU e va eKTEAEOOUE AAAAYEC O€ pLa 0N
(INSERT/UPDATE/DELETE) kdtw armo ti¢ £€Rc mMpoUTOOEoELC

e Evnuepwaoelg yivovtal povo av n ogn opiletal amo eva base-tables (oxL amno
neploootepa base-tables)

e Eniong, oYelc e aggregates & group by AEN evnuepwvovTtal.
EktéAeon pac OPnc elval 1o ypriyopo armo eKTEAEON TNC avtiotowng
SELECT enepwinonc.

e AuTO emeldny to VIEW eival 6N LETAYAWTTIOUEVO KOl ETOLLLOL VLo EKTEAEDN
e O query optimizer elodyel kamolo overhead.

.
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MAeovektpata OPewv

e Eueliia otnv avantuén epappoywv
® LTOPOUE VO OVOATIOPOLOTHOOU LE TIEPLTTAOKEC ETLEPWTNOELC WC
vontouc¢ TIVOLKEC.
e Mmopouue va dwooupe dtadopetikn avtiAnyn otov KAOe xpnotn
ylo tTnv Baon
e AodpaAela
e Erutpemouv otov DBA va ekBEoel Lovo TIC ivakec/oTnAEC Tou
ETMOUEL OE OUYKEKPLUEVEC OLLAOEC XPNOTWV.
e H doun tnc BA pmnopel va petatparnet o “povpo koutl”
e JupBatn LE MPONYOUUEVEG EKOOOELC TNG BAonC

e AkoOpa Kot av €Xet aANaéeL n doun tne BA, oL 0 eLc pmopouv va
TPOCOUOLWOOUV TNV ntponyoupevn Soun

.
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Napadsiypa OYnc oe SQL

Oyn pe cuvaBpoion oto SELECT.
CREATE VIEW Emp_Sal2

AS
SELECT dno, SUM(salary) AS SUM_SALARY
FROM PERSON
GROUP BY dno
EmwonpuavoeLg:

* Y& TEPLMTWON EVNUEPWONG TOU TtivaKa
EMPLOYEE svnpepwvetoal autopata n oyn.

e Hidwan oyn AEN propel va evnuepwBel
amo tov xprnjotn pe INSERT/UPDATE/DELETE (Aoyw tou aggregate /
group-by). B

M.x., UPD — dno=1

|
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2uvtaén OYewv oe T-SQL

CREATE VIEW [<schema-name>].<view.name> [(column-name-
list>)] [WITH ENCRYPTION] [[,] WITH SCHEMABINDING]

AS
<SELECT statement>
[WITH CHECK OPTION] [;]

e <schema-name>: dbo (default), guest, ktA.
e <column-name-list>: ovopata yvwpLlopatwy e veag oPng
e  WITH ENCRYPTION: O SQL kwdikag tTn¢ oYPnc Kwdikomoleital peoa otn Bacn yla va punv
uropei va tov 8eL kaveig (oUte Kal eoeig!).
e [la va deite Tov KwoKA pn-kKwdikomotnuev. oPpewv: EXEC sp_helptext view_name;
— WITH SCHEMABINDING: Ataodalilel 0t n oPn AEN Ba peivel oppavi os epimtwon
Soukwv aAAaywv ota basetables.
e [l.x., eav dtaypadel o mivakac mavw otov onolo opiletal n oyn.
e “WITH CHECK OPTION: Kata tnv tpomonoinon (insert(X)/update(X)) debopevwy (péow

uLac oPng) eAéyxet otL to X eival cupdpwva pe to WHERE tou <SELECT statement> (€tol
WOTE va KNV xabouv ta dedopéva ano tnv ogn)

. Dl
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Napadsiypa Anpovpyioc OPnc oe T-SQL

USE AdventureWorks; -- change to specified database context
GO -- not tsgl cmd. Instructs SQLStudio to execute statements.
IF OBJECT_ID ('dbo.SeattleOnly', 'V') IS NOT NULL

DROP VIEW dbo.SeattleOnly;
GO - OBJECT_ID (int) uniquely identifies objects in DB

CREATE VIEW dbo.SeattleOnly

WITH SCHEMABINDING -- structural changes to Person.Contact
(e.g., drop) will be prohibited.

AS
SELECT c.LastName, c.FirstName
FROM Person.Contact AS c
WHERE c.City = 'Seattle’

WITH CHECK OPTION; -- any update to this view has to obey the
WHERE condition(i.e., c.City=‘Seattle’)

GO

|
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Stored Procedures o TSQL

e Stored Procedures (SPs), sivat dStadikaoiec (T)SQL ot omoleg

aroOnkevovtat otn Baon dedopEvwy Kat oL omoleC pmopouv va

TLAPOUV opilopata Kol Vo EMOTPEYOUV TLHEC.

e Juvtaén: Mapopola pe TG OPeLg, aAAQ ETUTPETIOUV KOl TIAPOLETPOUG
CREATE PROCEDURE <sp-name>[(<params)] AS <statement(s)>

e Mapadeiypata Stored Procedures

e CREATE PROCEDURE GET_ALL_PERSONS AS L

SELECT * FROM PERSONS -
3
e CREATE PROCEDURE GET_PERSONS_BY GENDER ( |4
@GENDER CHAR(1)
)
AS

SELECT * FROM PERSONS WHERE GENDER=@GENDER

PERSON (P)
e Oeswpnote nivaka PERSON (6w daivetat 6e€d) | pip

PNAME
Andreas
Kostas
Maria
Eleni

GENDER
M

M
F
F

.
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ExktéAeon/AkUpwon Stored Procedure

e EktéAeon SP (xwpic Napapérpouc) peow EXECUTE
e EXECUTE GET_ALL_PERSONS

e EktéAeon SP (pe Noapaperpouc) péow EXECUTE
e EXECUTE GET_PERSONS_BY_GENDER ‘M’

e AKUpwon SP
e DROP PROCEDURE spEmployee

e MetaBoAn Sproc
e ALTER PROCEDURE GET_PERSONS_BY GENDER (
@GENDER CHAR(1)
@ID INT
)
AS
SELECT * FROM PERSONS WHERE GENDER=@GENDER AND PID>=@PID

|
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Xoapaktnplotika Stored Procedures

Baowko NMAsovektnpa SPs:

e Enidoon/Mewwpévn Kivnon Awktuou: To Sproc sival
Precompiled/Optimized mpwv tnv KAjon tou. EMiong LELWVETAL N
KukAodopia dedopévwy petaéu DBMS Kol tpoypAapLatoq
epappoyne.

e YrtoAoylopot pe moAAa dedopéva pmopouv va yivouv armeuBeiog

otnv BA xwpig va petakivouvtal unpoo/nicw otnv epapuoyn
Mikp6 lNMakéTo

DBMS Stored Procedure: Program
SProcs Call spEmpLpP WITH Stored
Procedures
Dynamic SQL:
SELECT * FROM Program
i > _EMPLOYEEE, | WITHOUT Stored
' DEPARTMENT D Procedures
Catalog/ Indexes Tables Triggers WHERE \
E.Dno=E.Dno

MeyaAuUTepo lNMakéTo

00008
| ‘th
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MAeovektApata/Melovektipato SPs

e [MAeovektipota SPs

e Aodalerla: Ta Sprocs pog EMITPETOUV va SWOOUUE tpooBaon o€
Aewtoupyieg tnc faonc xwpic va divoue mpooBaon otoug
NVOKEG.

e Akpiferta: O diemadec (ODBC, JDBC, ktA) otn mpoomabeila va
npoodEpPouV eva Koo urtoPabpo Asttoupyiac oe StadopeTikolg
KOTOLOKEVOLOTEC BAaoewv Kavouv dtadopouc cuupLBacpouc otnv
akpiBela (m.x., LETATPOTIN TUTIWV KTA)

e EUKOAN petadopa o aAAn Nwooa Mpoypappotiopov: Auto
edpooov 0An n Aoylkn TS PAONC UAOTIOLELTOL ECWTEPLKA KAl OXL
oTNV YAWooo TPOoypaUUATIOLOU.

e Melovektipata SPs

e AvokoAn Metadopa o aAAo DBMS: Auto AOyw Tou OTL oL
YAWOoEC Tou xpnotlpomnotovvtol o€ Mpoy. Nwooec Baoswv

EPL342: Databas emetris Zeinalipour © (University of Cyprus) 1
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Stored Procedures: MNapapetpotl Etoodovu

e OLmnapadpetpol elcodou/eEddou dnAwvovtal e mpobepa to @ (T-
sSQL, PL/SQL)
e [loAAEC mapapeTpol eLcodou Staxwpilovtal pe Koppa (,)

e Mapadeypa:

ALTER PROCEDURE GET_PERSONS_BY_ GENDER {
@GENDER CHAR(1),
@ID INT

)

AS

SELECT  *

FROM PERSONS

WHERE  GENDER=@GENDER AND PID>=@PID

: |9 EM
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Stored Procedures: Napapetpotl E€0dov

e OLmnapadpetpol e€06ou dnAwvovtal pe to eniBepa OUT

e Eva SP urtootnpilel TOAAEC MTOPAETPOUC £€0O0OU TIAPOUOLAL UE
HeToBANTEC HLa avadopac

e Mapadeypa:

CREATE PROCEDURE sp_CustomerLevel KAnon Sproc sp_CustomerLevel
DECLARE @CustomerLevel VARCHAR(20)
@CustomerID INTEGER, EXEC sp_CustomerLevel 12391,
@CustomerLevel OUT
@CustomerLevel VARCHAR(ZO) ouT PRINT @CustomerLevel
AS = Emiotpépel Empty

DECLARE @PurchaseTotal DECIMAL(S,2)

SET @PurchaseTotal = (SELECT SUM(amount) FROM transactions tr
WHERE tr.CustomerlID = @CustomerID)

IF @PurchaseTotal =0

BEGIN SET @CustomerlLevel = ‘Empty’ END

ELSE

BEGIN SET @CustomerlLevel ='Standard’ END

" |9 P
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UDF (User Defined Functions)

e UDF (User Defined Functions): cuvaptioeLg Tou xpnotn (mapopoLEG
e SPs) oL omolec amoteAoUvtal amo evtoAec (T)SQL kot oL omoleg
aroOnkevovtal otn Bacn dedopéEvwv.

SRR Funckions

* JnNUELWOTE OTL KABe Baon dedopEvwy TTApPEXEL 5 Tabl-vakaed Functions

= [ Scalar-valued Functions
B dbo,MetersTolnches

Kal built-in cuvaptroegLg oL onmoleg ovopadovtal _ 3 paeoae
System Functions (.., MAX, MIN, ABS, KTA) Efiég‘ti,:;ﬂ
e Ta UDFs (TSQL) dlakpivovtal OTIC KATNYOPLEC: jjj Godend
e Scalar-valued Functions % ;b,::“'

Entotpedouv BaBuwtn Twun (Scalar: int, varchar) ji,é o
ey srdeypl()

it sumi)

e Table-Valued Functions 2 )
7 ’ [ Configuration Functions
Emiotpedouv Mivaka 53 Cursor Functions

[ Date and Time Functions
[ Mathematical Functions
A [ Metadata Functions
) Agg g F [ Okher Functions
re a te u n Ct I O n S |1 Rowset Functions
[ Securiby Functions

Entiotpedpouv KATTOLO CUVAOPOLOTLIKO QTIOTEAECUOL | = o sting Furctins

[ gwskem Statistical Functions

(T[.X., ul,a EEE LSLKEUHE'V MAX OUVden Gn) [ Text and Image Functions
oooofl 8 ] 1
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UDF (User Defined Functions)

e Juvtaén (netafAntn e€6d0ov — anAdg TUnoc):
CREATE FUNCTION <function-name>

(<parameter-list>) -- Napapetpoc Etoodou (dla TLUAC)
RETURNS <data type> -- MetapfAntn E€66ou (Sev pmopolpe va
TIEPAOOU UE TIMEC OLa avadopac )
AS
BEGIN
RETURN <variable or value>
END

e Zuvtaén (netaPAntn e€odov - nmivakac):
CREATE FUNCTION <function-name> .
(<parameter-list>) -- Napapetpoc Etoodou (Sla TLUAC)
RETURNS TABLE

AS
RETURN ( <select statement> )

.
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Napadsiypato UDFs

CREATE FUNCTION dbo.MetersTolnches (
@Meters DECIMAL(10,3)

RETURNS DECIMAL(10,3)
AS
BEGIN
DECLARE @Inches DECIMAL(10,3)
SET @Inches = (@Meters * 3.281) * 12
RETURN @Inches
END

e [EVIKA, LOYUOUV Ol YVWOTOL KAVOVEC CUVOPTACEWYV TIOU UTIAPXOUV OE
aAAec YAwooec (m.x., epBeAeLa petafAntwy, KTA.)

" |9 P
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Napadsiypato UDFs

e KAnon UDF (Scalar):
SELECT dbo.MetersTolnches(123.45) AS 'Inches’
Emwotpedel:

Inches

4860.473
(1 row(s) affected)

AANo Napadeypa:
SELECT Weight, dbo.MetersTolnches(Length), Cost, ...
FROM Products
WHERE ProductID = 199232

l oono “?!; {ﬁ
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Napadsiypato UDFs

UDF xwpi¢ mapapueTpo
CREATE FUNCTION dbo.Two ()
RETURNS INT -- Twun Emttotpodng
AS

BEGIN

RETURN 2 -- Entotpodni AMOTEAECATOC

END

Xpnon UDF o€ Query
SELECT *
FROM EMP1

AmrotéAeopa EkTéAeong Query

ssn Fname Minit Lname Dno salary

(1 row(s) affected)

WHERE ssn = dbo.Two()

|
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UDF (User Defined Functions)

e Mapopora pe Stored Procedure

e CREATE FUNCTION getPERSONS(
@PERSON_ID INT

)

RETURNS TABLE
AS
RETURN
(
SELECT *
FROM PERSONS
WHERE PERSON_ID=@PERSON_ID

|
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Napadsiypato UDFs

e o SUVAULKOUC IVAKEC N TIVOKEC TTOU XPELA{oVTaL EPLOCOTEPN
eneéepyaocia tote YpeLtalOpoote Tov £10KO Tuno petafAntnic TABLE
IOV ETMLOTPEDEL Tivaka oav et BANTN

CREATE FUNCTION dbo.GetEmployees()
RETURNS @records TABLE ( -- ANAwon popdnc nivaka emotpodng
EmplID nchar(10) NOT NULL,
FirstName nchar(10) NULL )
AS
BEGIN
-- Eloaywyn OAwvV TwV AmoTEAECUATWYV TNG oxEons Empl otn oxéon @records
INSERT INTO @records
SELECT ssn,fname FROM Emp1l
-- TepUATIONOC TNC cuvaptnong (to records emotpedetal £ToL Kat aAALWC)
RETURN;
END

oooo g
. Dl
EPL342: Databas&emetris Zeinalipour © (University of Cyprus) 1.0 - 20



Awadpopec petaL SPs vs. UDFs

e To UDFs kat ota SPs €xouv EPLOCOTEPEC OUOLOTNTEC Ttapa StoupopEC
otnv TSQL.

e Baolkec dtadopéc:

e A) Zto nwc¢ yivetat n kARon: 2ta UDFs n kAnpon ouvnBwc¢ oto
SELECT (ko karmote oto WHERE R FROM) evw ota SPs n kAnon
yivetou peow EXEC.

e B) Zto nw¢ emwotpEdovral ta anoteAEcpata: 2ta UDFs ta
QTMOTEAECLATA UTTOPOUV VA XpnoLpomolnBouv apeoa evw ota SPs
MPETEL Vo TortoBetnBoUV o€ EVOLAUECOUC TILVOLKEG

e M.x., Na xpnion amnoteAsopatwyv tnS spEmployee ot eva query
TOL ELOAYW TIPWTO 0€ Eva evoLlapeco mniivako EmpBack

INSERT INTO EmpBack
EXEC spEmployee

___ b7

.
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Awadpopec petaL SPs vs. UDFs (ouv.)

To UDF lvoll UompOypOppa TO OTIOL0 YpAdETAL YLaL VO
EKTEAEL KATTOLOUC UTTOAOYLOLOUC KOl VAL ETILOTPEDEL pLa
povadikn Tun.

To Sproc eival UMoOMPOYPAO TO OTTOLo YPpAPETAL YL VO
eKTeAEL Lo akoAouBia oo evtoAEg ko va emotpedeL O N
TLEPLOCOTEPEC TLHEG.

Ta UDFs MPENEI va emtotpedpouv tiun pe to RETURN evw
tat SPROCs pmopouv va xpnotpormnotouv to RETURN aA\a
XWPLC vaL eMoTPEPOUV TLUA.

UDFs umopel va xpnotpomnotnBouv oto SELECT (6edopgvou
TOU OTL OEV KAVOUV ETEEEPYOOLA TILVAKWV)

Ta UDFs €xouv povo IN mopapetpouc. Ta SPROCs pmopet

va €xouv OUT 1 IN/OUT napapeTpouc.
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