12 Triggers

A database trigger is code that is automatically executed in response to certain events on a
particular table in a database.

A Trigger is executed when you insert, update or delete data in a Table specified in
the Trigger.

Create the Trigger:
TF EXISTS (SELECT name .
FROM sysobjects InSIde the
WHERE name = 'CalcAvgGrade' Trlgger you can
AND type = 'TR') d
N DROP TRIGGER CalgAvgGrade Name of the Trigger use ordinary SQL
statements,
CREATE TRIGGER CalchvgGrade ON GRADE €— Specify which Table the create variables,
FOR UPDATE, INSERT, DELETE s
i P Trigger shall work on etc.
Specify what kind of operations the Trigger
DECLARE
@StudentId int, shall act on
@AvgGrade float €— .
Internal/Local Variables
select @StudentId = StudentId from INSERTED
SQL Code
select @AvgGrade = AVG (Grade) om GRADE where StudentId = @StudentId (The ”body"
update STUDENT set Totalfrade = @AvgGrade where StudentId = @StudentId of the Tl"igger)

GO

Note! “INSERTED"” is a temporarily table containing the latest inserted data, and it is very
handy to use inside a trigger

Syntax for creating a Trigger:

CREATE TRIGGER <TriggerName> on <TableName>
FOR INSERT, UPDATE, DELETE

AS

. Create your Code here

GO

The Trigger will automatically be executed when data is inserted, updated or deleted in the
table as specified in the Trigger header.

INSERTED and DELETED:

Inside triggers we can use two special tables: the DELETED table and the INSERTED tables.
SQL Server automatically creates and manages these tables. You can use these temporary,
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73 Triggers

memory-resident tables to test the effects of certain data modifications. You cannot modify
the data in these tables.

The DELETED table stores copies of the affected rows during DELETE and UPDATE
statements. During the execution of a DELETE or UPDATE statement, rows are deleted from
the trigger table and transferred to the DELETED table.

The INSERTED table stores copies of the affected rows during INSERT and UPDATE
statements. During an insert or update transaction, new rows are added to both the
INSERTED table and the trigger table. The rows in the INSERTED table are copies of the new
rows in the trigger table.

Example:

We will use the CUSTOMER table as an example:

Cugtomerld | Custornertumber | LaztMame | FirstMame | AreaCode | Address FPhore
1 E 1 E 1000 Smith John 20 California 11111111
2 2 | 1001 Jackzon Srmith K] London Y]
3 3 1002 Johkzen Jaohn 40 Laondon 33333333

We will create a TRIGGER that will check if the Phone number is valid when we insert or
update data in the CUSTOMER table. The validation check will be very simple, i.e., we will
check if the Phone number is less than 8 digits (which is normal length in Norway). If the
Phone number is less than 8 digits, the following message “Phone Number is not valid” be
written in place of the wrong number in the Phone column.

The TRIGGER becomes something like this:

IF EXISTS (SELECT name
FROM sysobjects
WHERE name = 'CheckPhoneNumber'
AND type = 'TR')
DROP TRIGGER CheckPhoneNumber
GO

CREATE TRIGGER CheckPhoneNumber ON CUSTOMER
FOR UPDATE, INSERT

AS

DECLARE

@CustomerId int,

@Phone wvarchar (50),

@Message varchar (50)

set nocount on

select @CustomerId = CustomerId from INSERTED

select @Phone = Phone from INSERTED
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74 Triggers

set @Message = 'Phone Number ' + @Phone + ' is not valid'

if len (@Phone) < 8 --Check if Phone Number have less than 8 digits

update CUSTOMER set Phone = @Message where CustomerId =
@CustomerId

set nocount off

GO

We test the TRIGGER with the following INSERT INTO statement:

INSERT INTO CUSTOMER

(CustomerNumber, LastName, FirstName, AreaCode, Address, Phone)

VALUES
('"1003'", 'Obama', 'Barak', 51, 'Nevada', '4444")

The results become:

Cusztomnerld | Customerumber | LaztMame | Firgthame | AreaCode | Address Phone

1 E 1000 Smith Johin 20 Calfarnia 11111111
2 1001 Jackzon Srith 53 London 22222222
] a 1002 Johnzen John 40 London 23333333
4 E 1003 Obama Barak, 51 MNevada \_ Phone Mumber 4444 iz not v@

As you can see, the TRIGGER works as expected.

We try to update the Phone number to a valid number:

update CUSTOMER set Phone = '44444444' where CustomerNumber = '1003'

The results become:

Cugtomnerld | Custornertumber | LaztMame | FirstMame | AreaCode | Address FPhore

: £ 1000 Smith John 20 Califomia 11111111

1 1001 Jackzon Srith K] Londaon Y]

1002 Johnzen John an Londaon aa K]

1003 Obama Barak, 51 Mevada

LD [
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13 Communication from
other Applications

A Database is a structured way to store lots of information. The information is stored in
different tables. “Everything” today is stored in databases.

Examples:

e Bank/Account systems
e Information in Web pages such as Facebook, Wikipedia, YouTube
e .. lots of other examples

This means we need to be able to communicate with the database from other applications
and programming languages in order to insert, update or retrieve data from the database.

13.1 ODBC

ODBC (Open Database Connectivity) is a standardized interface (API) for accessing the
database from a client. You can use this standard to communicate with databases from
different vendors, such as Oracle, SQL Server, etc. The designers of ODBC aimed to make it
independent of programming languages, database systems, and operating systems.

We will use the ODBC Data Source Administrator:

# ODBC Data Source Administrator

User DEW  System DSH ] File DSH } Drivers} Tracing] Cannection F‘Doling] About ]

System Diata Sources:

Name | Driver Add...
Default_D atabase Mational Instruments Citadel 5 [

LabIEw Microsoft Access Driver [*.mdb, Remaove
Microsoft Access Driver [ mdb,

Hireme Sample Databaze 2008 Microzoft Access Driver [“.mdb:

& ! I *

An ODBC System data source stores information about how to connect to
the indicated data provider. 4 System data source is visble to all users
on thiz maching, including MT services

oK Avbyt Bk Hielp
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13.2

£ 0DBC Data Source Administrator iedi3)

ODBC - Step by Step Instructions

(%] [ create aNew bata source to satserver 15

Create New Data Source
User DSN \suamnsul File DSN | Diivers | Tracing | Connection Pociing | About | nnr # S
Select & diver fo which you Hant 10 set up » dala source.
ool S (h : . emctosilses() B Connection
Neme A
Hore e )
[BASE Fiecs | Mmammm L Microsch Padon Tisber b} ¢ 4
ExcelFles ot Excel Diver [ Renove | Microsoft Text Drives [* sv) ¢ Heme: [TEST
Mictosot Tent Trewer (o] .
ol Mictosolt Visual FouPro Diiver 1 Hon do you went to dascibe the data source?
Mictosot Vil FosPro-T i 1 e
jadel 5 Datzbase SEwRs
Which S Server do you wantto comneette? (5
v = Sever. [PCEETOEVELORVENT] =
> S
The Name of your
@ An0DEE e
et A User o
and can only be used on the curent mochine: 3 SQL Server
P e
0K | At | Hew | [ Fuler Avbit Fullor Nese> | avbnt | Hen |

d‘%‘;‘é € Wil Widonws NT suoticaton s e ek og D,
2HE) i smb et | Golact the
Database you are
using for the

Library

<Tibske rv'u.m.mmhx 8
— [ 7

et ,gu-V I Atach datsbass ensme:

) .
P2 Tochangethe natvk ixay ed lo commuricate wih SO Server,
#ohges  clck Cient Configuiaion.

Chrd Configusation.

(o Conmectta SOL Server o cbtan debau stings o the
>48imal conlrshen opher

.........

Use either
Windows or SQL
Server
authentication
(Windows is
simplest to use!)

% Use ANSI quoted derhers.
¥ Use ANSI nuls. paddings and warmings.
=

<Tibake [ Moste>

o | tee |

I Changs the language of SOL Servet system messages to:
T Use siing enciypion for data

¥ Pestorm wanslation for character dala
[~ Use regional seltings when outpuling currency. numbers, dates and
e | times.

I Save long rnring queries o the log e

I~ Lop ODBC deiver stoltics o he log e DB icrnof1 0. Sarver Setup
A new DDBC data source wil be cieated with the folowing
confiaston:

9 [Mictosclt SOL Server ODBC Diver Version 0385 1132

|Daia Sousce Name: TEST

Dats Suace Desrgpion
erver. PCAIZITDEVELOPMENT
labase: TEST

e Sebares o Do s oot o
dicconnsct
oot sarvc o
e ANS | ke dniers: Yo
\!seANSINAI Padngs snd aring:Yes
1k Encyplon: Ny

e Wl

Test your
connection to see
if its works

Microsoft Excel

Microsoft Excel has the ability to retrieve data from different data sources, including
different database systems. It is very simple to retrieve data from SQL Server into Excel since

Excel and SQL Server has the same vendor (Microsoft).

Insert Page Layout
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Paste
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§i Wrap Text
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4 A B c D E
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77 Communication from other Applications

Select your ODBC connection

b B
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LabVIEW"
MS Access Database”
Rreme S ample Databsze 200"

B ¥ usethe Query Wead o creaie/edt queies

Home  Incet  Pagelayout  Formulas

FE kB

From From From FromOther | Existing
Web Tet Sources~ | Cannedions

Review  View

Home Insert Page Layout Formulas Data

-Q \alﬂooﬂneauem‘ 4 m f :}’:um‘ it *-r‘ e oot

T Properties

Review View Developer Ady|

| | =
oo T o= = o) e

{3 Copy
J Format Painter
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bl studentid B2l studentName E3lstudentNumber B ddress I3 Phone B3|
; 2 3 Barak Obama 33333333333 White House 12 45667722
SMEDR‘: i B o 3 2 Jens g 22222222222 il 45 66778899
bl —‘« iers - oo 11111113111 Pilstredet12 12345678
= smonyns = Query Wizard/; Finish Ead) 24444444494 Karlohan34 44332277,
4 smalifles o
:‘; < ¥ What would you ke to do next? i
Preview of data in selected cobumn
12 [— & Retuin Data to Micrasolt Dffice Excel Save Query. 5
13
73 " View data or edit query in Microsoft Query
:—; a | opbons.. |
17

Finally, the data from the

4 database is in the Excel
sheet

) <Tiboke [ Fulm | avbot |
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