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LabVIEW

SQ | Server
All LabVIEW Software can be downloaded

Microsoft SQL Server Express can be from: www.ni.com/download
downloaded for free from Internet
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Old fashion Database (Data-storage) Systems

Not too long ago, this was the only data-storage device most
companies needed. Those days are over.



Database Systems

A Database is a structured way to store lots of information.
The information is stored in different tables.

e - “Everything” today is stored in databases!

Examples:
* Bank/Account systems

* Information in Web pages such as Facebook, Wikipedia,
YouTube, etc.

e ... lots of other examples! (Give me 5 examples)



Database Management Systems (DBMS)

* Oracle

* MySQL

* MariaDB

e Sybase

* Microsoft Access

 Microsoft SQL Server

* ... (we have hundreds different DBMS)



Microsoft® ?* "
SQL Server

SQL Server
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Microsoft SQL Server

Database Engine

Management Studio ‘;\

File Edit View Tools Window Community Help
A NewQuery [y [ Z A 4 =k o
Object Explorer Details | > x
Connect ~ 37 B3 = = = | D@ D (A & [£] .5  search =
= £ PCBB23S\DEVELOPMENT (SQL Server 10.0.0A | | pCgg235\DEVELOPMENT (SQL Server 10.0.2531 - sa)|Databases\TEST
= [ Databases
@ [ System Databases Name Policy Health State
+ | J scapa 1 Database Diagrams
= [_d Tables
+ [ Database Diagrams A Views
= [ Tables [l Synonyms
& [ System Tables __d Programmability
- - + = dbo.CLASS 3 Service Broke
A Service running on the @ D dbo.SCHOOL — b
- = 3 Views
computer in the background @ G Synonyms
= [ Programmability < >
* [ Service Broker —_— —
# [ Security ~ J TEST
< >
Ready

A Graphical User Interface to the database used for

configuration and management of the database




Table Columns —

Creating Tables

—

SCHOOL —

Schoolld

Name
Description

Table Name

<+<— Primary Key



Lets Create the Example from Scratch
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Structured Query Language
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What is SQL? \ha!
e SQL — Structured Query Language

e SQL is a standard language for accessing
databases — and manipulate data

e SQL is not case sensitive
Example:

select SchoolId, Name from SCHOOL

We use the “SELECT” command in (N \
Table

to get data from the Database Columns



Theory

SQL — Structured Query Language

Query Examples:

* insert into STUDENT (Name , Number, SchoolId)
values ('John Smith', '100005', 1)

* select SchoolId, Name from SCHOOL
* select * from SCHOOL where SchoolId > 100
* update STUDENT set Name='John Wayne' where StudentId=2

* delete from STUDENT where SchoolId=3

We have 4 different Query Types: INSERT, SELECT, UPDATE and DELETE



Lets Create some Examples from Scratch
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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.

Control Panel - Administrative Tools - Data Sources (ODBC)

£ ODBC Data Source Administrator

User DSN  System DSN l File DSN ] Drivers] Tracing] Connection Pooling] About ] We Wi” use this ODBC Con nection Iater
SystemiData Sources | — in LabVIEW in order to open the
Name Driver
Default_D atabase National Instruments Citadel 5 € — D ata b ase Co nnect | on fro m La bVl EW
e i e S L

Xtreme Sample Database 2008 Microsoft Access Driver [*.mdb’

Note! Make sure to use the 32
: ’ bit version of the ODBC Tool!

An ODBC System data source stores information about how to connect to

the indicated data provider. A System data source is visible to all users
on this machine, including NT services.

oK Avbryt Hielp




ODBC — Step by Step Instructions

User Data Sources:

Name | Driver
osoft dBase Driver (*.dbf)

osoft Excel Driver [*.xls)

Remove
Configure...

Excel Files
MS Access Database Microsoft Access Driver (*.mdb])

An ODBC User data source stores information about how to connect to
the indicated data provider. A User data source is only visible to you,
and can only be used on the current machine.

C o1

Avbryt

Create New Data Source

Select a driver for which you want to set up a data source.

Name I A
Microsoft Paradox-Treiber (*.db )
Microsoft Text Driver [“.txt; *.csv)
Microsoft Text-Treiber [*.txt; “.csv)
Microsoft Visual FoxPro Driver
Microsoft Visual FoxPro-Treiber

u_me: Z]adel 5 Database

RARYRY Mt bt

<

Create a New Data Source

Wwhi

This wizard will help you ¢ aﬁ i ﬁ source that you canuse to
connect to SOL Server. t
What name do you want cQ Qu[le C I 0 n

How do you want to describe the data source?

34

to SQL Server

Name: [TEST

Description: |

&)

ich SOL Server do you want to connect to?

Server: IPC38235\D EVELOPMENT|

The Name of your

]TSQI; tserveArb | Hiel |

=

Create a New Data Source to SQL Server

How should SAL Server verify the authenticity of the login D7

7 With Windows NT authentication using the network login ID.

& With SOL Server authentication using a login ID and password
entered by the user.

To change the network library used to communicate with SOL Server,

click Client Configuration.
Client Configuration...

Connect to SOL Server to obtain default settings for the

I¥ | additional configuration options.

Login ID: |sa

@

< Tilbake

—]

Password:

Create a New Data Source to SQL Server

¥ Change the default database to:

I Attach database filename:

Select the Database
you are using

i B

©)

Use either Windows
or SQL Server
authentication
(Windows is simplest

-

¥ Use ANSI quoted identifiers.
¥ Use ANSI nulls, paddings and warnings.

I Change the language of SOL Server system messages to:

Use strong encryption for data

Perform translation for character data

Use regional settings when outputting currency. numbers, dates and

times.
Save long running queries to the log file:

7|

Long query time [

Log ODBC driver statistics to the log file:

[omis |

e
ODBC Microsoft SQL Server Setup

9
[ Fuitor™]

< Tibake

A new DDBC data source will be created with the following
configuration:

Microsoft SAL Server ODBC Driver Version 03.85.1132

Data Source Name: TEST
Data Source Descripti
Server: PCBSZBS\DEVELDPMENT

< Tilbake I Neste > I

Avbryt Hielp

to use!)

Test your
connection to see
if its works

Database:

Language: [Default)

Translate Character Data: Yes

Log Long Running Queries: No

Log Driver Statistics: No

Use Integrated Security: No

Use Regional Settings: No

Prepared Statements Option: Drop temporary procedures on
disconnect

Use Failover Server: No

Use ANSI Quoted Identifiers: Yes

Use ANSI Null. Paddings and Wamings: Yes
Data Encryption: No

Test Data Sourc Cancel




Lets Create the Example from Scratch
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LabVIEW SQL Toolkit —

For Easy Database Communication using LabVIEW

SQL B

I 1 | Q Search | Q\_, Customize~ l

SoL SGL f oL SoL

P —

OFEN

SQL Open.vi SQL Select.vi SQL Execute.vi SQL Close.vi

™ — "
SELECT “ECUTE CLOZE

© Hans-Petter Halvorsen

Download for free here:
http://home.hit.no/~hansha/documents/labview/code/SQLToolkit.zip




La bVI EW SQL TOOI klt SQ-’:}IO.,Sea,cuummize-. =

Easy Access to Database Systems from Qro-l B
LabVIEW
Example 1: Get Data from Database into LabVIEW: 2D Table with Data
Datal
_O Open.vi SQL Select.vi SQL Close.vi
Query ¥
Your ODBC Iselect * from SCHOOL order by Namel‘l ‘
Connection Students: Try these Examples

Example 2: Write Data to Database from LabVIEW:

SQL Open.vi SQL Execute.vil SQL Close, vi
SQL SoL SQL
[MyODBC E E

OPEN ERECUTE CLOSE

Query @ @ B:]

Iinsert into SCHOOL (Name, Description) values ('TUC', 'The Best School in the World")




Example 1: Get Data from Database
into LabVIEW

Datal

SQL Close. vi

SQL Open.vi SQL Select.vi]

SeL SeL SeL

EM ODBC |1 " Eeeer CLOSE

OFEN

Iselect * from SCHOOL order by Name [~




Lets Create the Example from Scratch



Example 2: Write Data to Database
from LabVIEW

SQL Open.vi SQL Execute,vi SQL Close.vi
SQL SQL SeL
[MyODBC pmﬁq: S—

OFEN : ERECUTE CLOSE
;IIImIAM

Iinsert into SCHOOL (Mame, Description) values ('TUC', 'The Best School in the World")




Lets Create the Example from Scratch
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Alternative Solution: Type in the
Connection String for your Database

o
Your Password for the sa user Type your Database here g
[PROVIDER=SQLOLEDE;DATA SOURCE=HANSPH_LAPTOP\SQLEXPRESS;UID=s2:PWD= :DATABASE=SCHOOL 1" o =2 -
\ ] J
Iselect * from SCHOOL
Your SQL Server Instance ,\
Your SQL Query

Note! When using this method, you dont need to create an ODBC Connection first!
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Loggmg Measurement Data into
SQL Server Database

Temperature Measurements (TC-01 Thermocouple)

[MyoDBC f~
SQL Query
I%.; insert into TAGDATA (Value, TimeStamp) values (%:2.1f, getdate()

-
- G
> >
DAQ Assistant [€onvert from Dynamic Data —
Wait (ms)] data e 1)) -
Gell
10000 -




|SQL OEen.vil
=E

Logging Measurement Data into
SQL Server Database

|SQL Execute.vi|
SQL

SQL Query

I%.; insert into TAGDATA (Value, TimeStamp) values (%:2.1f, getdateO)fWW“”wq

G

» »
DAQ Assistant

[Convert from Dynamic Data

Format Into String

Thermometer

data

)

:l |I
H

|SQL Close.vi|
SQL

CCCCC




Lets Create the Example from Scratch



Hans-Petter Halvorsen, M.Sc.

University College of Southeast Norway

Www.usn.no

E-mail: hans.p.halvorsen@hit.no
Blog: http://home.hit.no/~hansha/




