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o |1:X,

Ouyelic oe SQL
(Views in SQL)

* Mia oyn gival evag “vontog” trivakag (“virtual”
table) o otroio¢ TTapayetal atrd aAAAoug
KAVOVIKOUG TTIVAKeEG (Base-Tables)

e 2TNV TTPAEN MIa OWn OEV €ival TITTOTA TTEPICCOTEPO
QTTO UIO ATTOONKEUMEVN snspwmon SELECT'

a) CREATE VIEW dbo.EMPLOYEE NAMES m@%ﬁm

AS

SELECT FNAME, LNAME

FROM EMPLOYEE
b) SELECT * FROM dbo.EMPLOYEE NAMES
c) DROP VIEW dbo.EMPLOYEE VIEW
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Ouyelic oe SQL
(XapaKTNPIOTIKA)

o XapakTnpIoTIKA Owewv

— M1Topouv va xpnoigoTroinBouv OTTw¢ Ta UTTOAOITTA
tables (o€ €TTEPWTAOCEIC, CUVEVWOEIC, OUVABPOITEIC, KTA)

— [epiExouv NANTA evnuepWHEVO OEQOMEVA.

— Ta d0edopuéva piagc oywnc AEN atroBnkevovTtal QUOIKA
KaTTou (Ta dedouéva arrobnkeuovTal oTa base tables)

— MT1TopouUuE va eKTEAEOOUHE aAAQYEG O€ pia dyn
(INSERT/UPDATE/DELETE)

* EvnNueEPWOEIC yivovTal HOVO £av n Own opieTal atrd éva base-
tables (6x1 a1rd TEPIOCOTEPO base-tables)

« ETmiong, oyeic ye aggregates & groupby AEN svnuepwvovral.
— ExkTéAeon piag Oywnc AEN egival o ypRyopo atro Jia
ekTEAeon TnG avrtiotoixnc SELECT emrepwtnong.

« Aurd emreion:ro-VIEW. eioayel kairolo-overhead, 18-4



Ouyelic oe SQL
(MAeovekTAUATAO)

e [MAgovekTAMaTa OWewyv

— Megiwvouv TNV TTOAUTTAOKOTNTA AVATITUENG:
AuTO cuppaivel TTEION UTTOPOUME va
QVATTAPAOCTAOOUME TTEPITTAOKEC ETTEPWTNCEIC WG
vonToUC TTiIVOKEG.

— Ao@alAcia: ETiTpemouv otov DBA va ekBéoel
MOVO TIC OTAAEC TTOU ETTIOUMEI OE OUYKEKPIMEVEC
OMAOEC XPNOTWV.

* O1Tw¢ OAeC 01 DUVATOTNTEC, Ol OYEIC TTPETTEI
va XPNOIUOTToIoUVTal JUE TTPOCOXN Kal OTAV

OewpouvTal atrapaiTnTEC! 185



Ouyelic oe SQL
(Mapdaderypa Oywnc oe TSQL)
Own pe cuvabpoion oto SELECT.

[Mpiv Tnv Evnuépwaon tou

CREATE VIEW Emp_Sal2 EMPLOYEE
AS dno | sumname
SELECT dno, SUM(salary) AS sumname 59000

2 54100
3 13000

FROM Employee
GROUP BY dno

MeTta TNV Evnuépwon

Emionpavoeig: rou EMPLOYEE

* 2& TIEPITITWON EVNUEPWONG TOU TTiVAKQ dne | Snane
EMPLOYEE evnuepvetar autdpata n oyn. | o

* Hidia n own AEN ptropei va evnuepwBei  |; 13000

atro Tov Xprjotn e INSERT/UPDATE/DELETE (Aoyw TOU
aggregate / group-by).

M.x.. UPDATE Emp—SalZ SET dno=1 186




Ouyelic oe SQL
(Zuvtacn Owewv o TSQL)

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

AS

<SELECT statement>

[WITH CHECK OPTION] [;]

<schema-name>: dbo (default), guest, KTA.

<column-name-list>: ovouara yvwpIouaTWwy TNG VEAS OYNG

WITH ENCRYPTION: O SQL kwdikag TnS owncg KwdikoTrolgital péoa atn Bdon
yIa va JnNv JTTopEi va Tov Ol Kaveic (ouTe Kal €0€ic!).

* [a va deite Tov KWOIKA pn-KwdikotToinuev. owewv: EXEC sp_helptext view _name;
WITH SCHEMABINDING: Aiac@aAilel 611 n 6wn AEN Ba ueivel opavn o€
TTEPITITWON OOUIKWY aAAaywyv oTa basetables.

* [l.x., €av dlaypa@ei o TTivakag TTAVW OTOV OTToIo opileTal N Oyn.

“WITH CHECK OPTION: Katd tnv tpotrotroinon (insert(X)/update(X))
OeQOUEVWY (MEOW MIag OWnNc) eAEyxel OTI To X gival oupgwva pe To WHERE ToOU

<SELECT statement> (£101 woTe va unv Xabouv Ta dedopéva aTTd TNV oyn)

*  OupnBeite OTI YIa dYn pTTopEi va PeTaBANBei (6x1 yia group by), adpa pou diveTal n duvaToT@ v
eloayw éva emmitAéov CHECK treplopioid oTnv-oyn



Ouyelic oe SQL
(Mapdaderypa Oywnc oe TSQL)

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; T View Identifier

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’ and c.Lastname=‘'Smith’

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

GO
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BeBaiwoelic oe SQL

(CREATE ASSERTION) - OXI ZE TSQL

Mia BeBaiwon (ASSERTION) cival évac kavovag
TToU opideTal TTAvVwW ATTO TTOAAATTAOUG TTIVOAKEG.

AUTOC 0 KOVOVOG EAEYXETAI KATA OTTOIOONTTOTE
aAAayn TNG KATACTAONG TWV EUTTAEKOUEVWV
Mmvakwyv (INSERT, UPDATE)

« AvrTioToixo pe To CHECK t10U opileTal woT1d600

MOVO TTAvVwW o€ €va Trivaka: [1.x. age int check
(age>20);

Emionuavoeig

Ta Assertions AEN opiCovTal og TSQL aAAa
opifovtal o€ apKETEC AAAEC Baoelc OTTwWC PostgreSQL

Ta Assertions cival Opola JE TIG OKAVOAAES TA OTTOIN
0a rpeAETHOOUHE O& AiVO:. 189



BeBaiwoelic oe SQL
ASSERTION: lNapadeiypa

¢ ZnMacioAoyikog lMNepiopiouog: “O pioboc¢ evoc
employee AEN T1TpETTel va gival JeyaAUTEPOC ATTO
Tov MI0B0 TOU manager Tou department 010 OTT0IO

OouAeUel 0 employee” ,
_ Ovoua BeBaiwong

CREATE ASSERTION SALARY CONSTRAINT
CHECK | (NOT EXISTS
(SELECT *
FROM EMPLOYEE E, EMPLOYEE M, DEPARTMENT D
WHERE E.DNO=D.NUMBER AND D.MGRSSN=M.SSN

-1 AND E.SALARY > M.SALARY

2.UvOnNkKn
BeBaiwong )

) 18-10



2 KavOaAec oe SQL
(SQL Triggers)

 Mia ZkavdaAn (Trigger) opilel pia avTidopaon TNG
BAonc OedOUEVWY OE TTEPITITWON AAAAYWV
mAs1adwv” (INSERT, DELETE, UPDATE) o¢
KATTOIOUG TTPOOCOIOPICHEVOUG TTIVOKEG.
— ASSERTIONS: atmrayopeuouv KATTOIO KATAOTAON
* [1.X., 0 M1IoB6¢ Tou utTaAAAou AEN uTtTopei va gival yeyaAUuTepog
ATTO AUTOV TOU SUpEervisor Tou.

— TRIGGERS: d¢v onpaivel atrapaitnta 0TI ATTAYOPEUOUV
Ui KaTtaoTaon, ammrAa opi(ouv akoAoubia evToAwv TTou
TTPETTEI VA EVEPYOTTOINOEI OTAV IKAVOTTOINBEI pia ouvenkn

e T1.X., OTOV TTPpOOTEBOUV/OaPaIpeBOUV AePTA aT1Td TOV Aoyaplacuo

KATTOIoU TTEAATN, OTEIAE email oToVv TTEAATN YIA va TOV
EVNUEPWOEIC

« To SELECT, TRUNCATE 1 BULK INSERT 0&¢v
EVEPYOTIOIOUV- TIG. OKOVOAAEC o0& TSQL. 18-11



KaTtnyopiec 2KavoaAwyV

* Ta triggers xwpilovtal o€ OUO KATNYOPIEG:
— DDL Triggers: Opilouv Tnv avTidpaon cc OOMIKES
aAAayéc (DROP, ALTER, KTA).
— DML Triggers: Opilouv TnV avTidpaon & aAAayEC
TTAvw o€ TTAEIA0EC pIag oxeong N owng (INSERT,
UPDATE, DELETE).

* Oa emKevTpwOoUpe povo ota DML Triggers.

e 2NMEIWaOTE OTI Ta Triggers gival oUCIaoTIKA «MIKPA
Tpoypdaupata o€ (T)SQL» ra ommoia kaAouvrat AYTOMATA

UOAIC evepyoTtToinBei n opiouévn ouvlnkKn n orroia IoxXUEl
ITAVW O€ KATTOIOUC TTIVAKEC ) OWEIC.
— Ta triggers AEN urmropouue va 1a kaAéoouue (invoke)
aurovoua (mr.x., ue SELECT n EXEC)

18-12



Eidn Triggers otnv TSQL

Yridpxouv 2 eidwv DML triggers otnv TSQL:
— AFTER|FOR
— INSTEAD OF

To AFTER|FOR trigger ekteAeitat META amno tnv npdén

NG eloaywyng, dltaypadnc Kat evnuepwong.
— META onpaivel iplv TNV OAOKANpwon touv Transaction Kal mpwTtou N
pHeTABOAN va eival opatr arnod AAAeG doooAnPieG.

— To amnotéAeopa artoBnkevetal oe rtivaka INSERTED ri DELETED
TIIVOKEG TTOL TTapAyeTal yia TipooArn Twv entnpealOPevwy eyypadpwv
(kat duvatotnta yia Rollback eav emiBupovpe).

To INSTEAD OF trigger ekteAeitat ANTI tng npaén tng
eloaywyng, dtaypadng Kat evnuepwong.

— Apa Bewpeital eva €idog BEFORE Trigger

— Aev Ba peAetnOovv oe avto to padnua (1 mapadeiypa povo).

AkoAouvBolvv tapadeiyparter 7.

16-13



ATTAG Mapdadeiyua AFTER|FOR
oc TSQL

-- [lapadelyya okavoaAng TTou TTapayel HRVUHa
AdOBoug o1TOTE yivsl gloaywyn/diaypaen
OeQOUEVWY aTTO TO Emp1 Table

erver Management Studio Express =0 5[
U S E e p I 3 4 2 E_lle Edit View Tools Window Community Help
Sewouery |0y |5 I @ | B BB F
G O gg O XY2'\SQLEXPRES... QLQuery3 .sql* | x-
47 =9 E) CREATE TRIGGER [dbo] . [reminderi] =

' 1 L ! = L XYZ\SQLEXPRESS (SQL Server 9.0.4053 - XYZ\dzeil & OW [epl342] . [dbo] . [Empl]
el I "n er 5 3 Databases = AFTER INSERT, UPDATE
— 4 = AS RAISERROR ('Notify Customer Rel

= | epl34 —
ISNOT NULL | ~&Ee=amss -
/’E [ Tables ~
4 [ [[3 System Tables \\
L] . ,’ # = dbo.Dep \ =
DROP TRIGGER Reminder1 RO - =
) Y, # [ dbo.DEPTS _INFO -
! =1 dbo.Emp1 ‘_j Messages
G O ' o ‘Comman i{s) completed successfully. -
I !
. 1 Eleg !
CREATE TRIGGER der1 ! /
reminaer \ 3 ndoves i _
[ Statistics _l_l
‘\ 5 0 dbo.Employee z’ u ' =
ON El I |p1 ‘}‘ MR dbn ensne | ;!’ g\xfz\smsxpnsss (9.05P3]  |XYZ\dzeina(52) |epl3d2 |OO:
Reaﬁ%\ P 4

AFTER INSERT, UPDATE TN
AS -- akoAouBouUvV o1 EVTOAEC TTOU TTPETTEI VA EKTEAECTOUV Soveri
everity:

RAISERROR ('Notify Customer Relations', 16;-1H:—— 0-18: Specified by User

20-25: FATAL E
ROLLBACK TRANSACTION; RETURN \ 18.14

GO State: 0-255



ATTIAO Napadelypya Trigger
oc TSQL

KaTta tnv elcaywyn/evnuépwon 0edoPEVWY OTOV
[livaka Emp1 emioTpEé@eTal upvupa AaBoug dI10TI
EVEPYOTTOIEITAI N OKAVOAAN,.

F.. Microsoft SQL Server Manz 1t Studia =0l x|
File Edit View QueryDesigner Tools Window Co [V SQL Server Management Studio EXpress 2| x|
Anewquery |y |5 H @ | B E B =" T =~

- - — ~ N
I = H =y hange Type ~ | ¥ s | [ gj ‘:o.} Mo row was updated. \‘
Object Explorer ~-axi The data in row 9 was not committed. /
il & 3 - « Error Source: .Net SqlClient Data Provider, »7
o 27 2% Fi r.Mgss.age: Maotify Customer Relati025 _,—’
e —— -
= Ld KYZ\SQLEXPRESS (SQL Server 9.0.4053 - XYZ\dzeil 5] Carrect the errors and retry or press ESC to cancel the change(s).
[= [ Databases
[ System Databases
= | epl342
[ Database Diagrams
=l [ Tables 5 T Wallace
[ System Tables — ” " m N
= dbo.Dep I arayan
' = dbo.Dependent 7 1 T Wong
1 dbo.DEPTS_INFO 8 1 E Jabbar
=] jdbo.Empl o o s e e .
1
(3 Columns == ____.f' A S ——— Smith
[ Keys * ALAL ALAL ALAL ALAL
|1 Constraints
L [=] [ Triggers
[Z] remindert
[ Indexes
|1 Statistics
= dbo.Employee «| | _,I
. ] dbo.GRADE M| v
4 | | » 4 4 |9 of 9 4 1 8-1 5

Item{s) Saved 4




2 Uvtagn ZkavdodAnc AFTER|FOR
oe TSQL

CREATE TRIGGER <trigger-name>

ON [schema-name>.] <table|view-name>

[WITH ENCRYPTION] -- trigger code is encrypted in DB
[EXECUTE AS <CALLER | SELF | <user>]
-- Default: Caller (of change), SELF: Creator of Trigger, user:

{{FOR | AFTER} <[DELETE] [,] [INSERT] [,] [UPDATE]>}
AS

<sgl-statements>

« FOR|AFTER: AvagépovTal oTo id10 TTpAyMa Kl
TTPOOTIOETAI VIO VA €ival TTIO EUAVAYVWOTOG 0 KWOAIKAGC,

— 1.X., AFTER DELETE AS M . _
— £pI000TEPQ:

IF EXISTS (SELECT ....) http://msdn.microsoft.com/e
SQL BEGIN n-us/library/ms188354.aspx

—_—

Statements [Mapadeiypa o€ Aiyo ..

18-16



http://msdn.microsoft.com/en-us/library/ms188354.aspx

2uvtacn 2kavdodAnc oe TSQL

AAAec Xpnoiueg NMAnpopopiec yia TRIGGERS
* [1lpoowpivn AtTevepyoTtroinon 2KavoaAng
ALTER TABLE <table-name>

<ENABLE | DISABLE> TRIGGER <ALL | <trigger-
name>>

* O1 oKavOAAEG UTTOPEI VO KAAOUVTAI AVAOPOMIKA
uEXPI Kal 32 eTTiTreda.

 H eKTéEAEON MIOG OKAVOAANG UTTOPEI VO
TTPOKOAECEI TNV AAUCIOWTH EKTEAEON GAAWYV
OKOVOOAWY PE ATTPOCHEVA ATTOTEAECUA
— BupunBeite To ON DELETE CASCADE tmrapdadeiyua 10

OTTOi0 YTTOPOUCE VA OBNACEI OAO TOV TTIVOKA TWV
EMPLOYEEs. 18-17



A1adIKaOTIKOC NpoypauuaTIONOC
uEoa otnv Baon Asdopevwy!

* O1 2ZkavdaAec o€ pia Baon 0EQONEVWYV UTTOPEI VO
YIVOUV QPKETA TTIO EUPUEIC UE TNV XPNON EVTOAWYV
O100IKAOTIKOU TTPOYPOMMATIOMOU TTOU Ba dOUNE
oTNV EPXOMEVN OIAAECN.

« [a TTapadelyua ytropei va opiovral ETTAaVAANWEIG,
ouvOnKkeg EAeyXou, HETABANTEG, CUVAPTAOEIG
KOl TTapa TTOAAG GAAQ.

— AUTEG Ol OOUEC TTPOYPAMMATIONOU gival NEPOGC
eTTekTAoewyv NS SQL (11.X., TSQL, PL/SQL (Oracle)).

e 2TQ TTAQIOIO TOU €pyaoTnpiou Ba OEiTE KAl TNV
XPNonN TWV EVOIAMECWY TTIVAKWY TwV Triggers:
Inserted (yia Insert), Deleted (yia Deletes),
Inserted+Deleted (yia Updates).

18-18



Inserted+Deleted Tables
oc AFTER|FOR

« AtmroOnkeuouv TnV MPIN KaTtdoTaon TnG eyypaeng
o€ OlaypPaAPEC Kal EVNUEPWOEIC
— 2& UPDATE trepiexer Tnv eyypaor MPIN (deleted) kai

META (inserted)
Operation deleted Table inserted Table
INSERT (not used) Contains the rows being inserted
DELETE Contains the rows being deleted (not used)

Contains the rows as they were before the | Contains the rows as they were after the
UPDATE statement UPDATE statement

UPDATE

— O1 TTivakeg auToi gival ava query, apa dgv TiBeral
TTPOLBANMA TAaUTOXPOVIag ue GAANa queries.

— O1 TTivakeg auToi eV UTTOPOUV va evnuePwBOoUV (gival
atTA£C OYeIC Tou transaction log)

the logical tables inserted and deleted cannot be updated 18-19



Deleted Tables
oc AFTER|FOR

USE MSSQLTips;
GO

CREATE TABLE dbo.SampleTable (
SampleTableID INT NOT NULL IDENTITY(1l,1),
SampleTableInt INT NOT NULL,
SampleTableChar CHAR(5) NOT NULL,
SampleTablevarChar VARCHAR(30) NOT NULL,

CONSTRAINT PK_SampleTable PRIMARY KEY CLUSTERED (SampleTablelID)

CREATE TABLE dbo.SampleTable Audit (
SampleTableID INT NOT NULL,
SampleTableInt INT NOT NULL,
SampleTableChar CHAR(5) NOT NULL,
SampleTablevarChar VARCHAR(30) NOT NULL,
Operation CHAR(1l) NOT NULL,
TriggerTable CHAR(1l) NOT NULL,
AuditDateTime smalldatetime NOT NULL DEFAULT GETD

ATE(),

CREATE
TRIGGER dbo.SampleTable DeleteTrigge
r
ON dbo.SampleTable
FOR DELETE
AS
BEGIN
INSERT INTO dbo.SampleTable Audit
(SampleTableID, SampleTableInt, S
ampleTableChar, SampleTableVarChar,
Operation, TriggerTable)

SELECT SampleTableID, SampleTable
Int, SampleTableChar, SampleTableVar
Char, 'D', 'D’

FROM deleted;

END;

GO Addi@fhé under delete item to the
dbo.SampleTable Audit table

CREATE INDEX IDX_ SampleTable Audit AuditDateTime ON dbo.SampleTable Audit (AuditDateTime DESC);

GO
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Inserted+Deleted Tables
oc AFTER|FOR

e CREATE TRIGGER dbo.SampleTable UpdateTrigger
ON dbo.SampleTable
FOR UPDATE
AS
BEGIN
INSERT INTO dbo.SampleTable Audit
(SampleTableID, SampleTableInt, SampleTableChar, SampleTableVarChar,
Operation, TriggerTable)
SELECT SampleTableID, SampleTableInt, SampleTableChar, SampleTableVar
Char, 'U', 'D’
FROM deleted;

INSERT INTO dbo.SampleTable Audit

(SampleTableID, SampleTableInt, SampleTableChar, SampleTableVarChar,
Operation, TriggerTable)

SELECT SampleTableID, SampleTableInt, SampleTableChar, SampleTableVar
Char, 'U'", "I’

FROM inserted;
END;
GO

18-21



Inserted Tables
o AFTER|FOR

 EmoAnR ZnpaocioAoyikou Kavova AKEpaioTNTAG:

— “EmPBeBaiwon O11 10 credit rating Tou vendor gival KaAo Qv
ETTIXEIPNOEI VA Yivel eloaywyn otov PurchaseOrderHeader Ttrivaka

CREATE TRIGGER Purchasing.LowCredit ON Purchasing.PurchaseOrderHeader
AFTER INSERT -- opiouog méTe va ekteAgital To trigger auto

AS livakag ue avrikeiyeva
uTtTo gloaywyn (temp
IF EXISTS (SELECT * mivakag)

FROM PurchasingWerHeader p
JOIN inserted AS | ON p.PurchaseOrderlD = i.PurchaseOrderID
JOIN Purchasing.Vendor AS v ON v.BusinessEntitylD = p.VendorlD
WHERE v.CreditRating = 5
)
BEGIN
RAISERROR (‘Vendor"s credit rating is too low to accept new purchases.', 16, 1);
ROLLBACK TRANSACTION;
RETURN

END; 18-22



Inserted Tables
oc INSTEAD OF

CREATE TRIGGER production.trg vw brands
ON production.vw brands
INSTEAD OF INSERT
AS
BEGIN
INSERT INTO production.brand approvals ( rovals HEXPI EYKpiGSUUQ-
brand name

) MTtropouaoe va uAotroinbei

[MpocOAKN ATTOTEAECUATWV
O€ TTPOCWPIVO TTiVAKQ
production.brand app

SELECT ME PUOIKOS TTivaka TTou Ba
i.brand_name KPOTEI TO TTPOCWPIVA
FROM aTroTeEAéoATA.
inserted i
WHERE ,—————————— .
. Operation | deleted Table | | inserted Table
1.brand name NOT IN ( . [
o INSERT (not used) J Contains the rows being inserted |
SELECT e — -
DELETE Contains the rows being deleted "ot used)
br and—n ame UPDATE Contains the rows as they were before the | Contains the rows as they were after the
FROM UPDATE statement UPDATE statement

production.brands

END 18-23



Triggers in Other DBs
MySQL AFTER | BEFORE INSERT

CREATE TRIGGER after members_insert
AFTER|BEFORE INSERT
ON members FOR EACH ROW
BEGIN
IF NEW.birthDate IS NULL THEN
INSERT INTO reminders(memberld, message)

VALUES(new.id,CONCAT('Hi ', NEW.name, ', please
update your date of birth."));

END IF;
END 18-24



