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Datalogging and Monitoring

* All Automation Systems or Process
Control Systems, SCADA Systems log
Data from different Sensors or other
Process Information

* These Data are stored into a Database
System and/or an OPC Server

* The Data is then Monitored, i.e.,
showing Plots, Statistics, Alarms, etc.

SCADA - Supervisory Control And Data Acquisition
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Datalogging and Monitoring Examples

Below you see an example of a

Chart  Data Channel Settings Logging Help

“Datalogging and Monitoring” Application

made in LabVIEW:

s

2016-06-02 09:40:54

YouTube Video:

[s - S
1007 s I:l Temperature |1/ %
i £ Measurement Data > ="
20- i § Battery N
I e 123,85 [ pressure
: L1 Channel 3
N 82,62 U Channel 4
Ul Channel 5
60~
: L] Channel 6
50_: U Channel 7 _
40- U Channel 8
: L] Channel 9
€3 O Channel 10
e e e e e e o e e e e e e o o R Y A
20- L1 Channel 11
] O Channel 12
| 10+
; Ul Channel 13
O e ] Channel 14
20 22 24 26 28 30 32 34 35 38 40 42 44 46 48 S50 52 54 56 58 60 62 64 66 68 VO 72 T4 76 7B 81
Time (<) U Channel 15 v
Start DAQ 71 StopDAQ | W/ ¥, Save Configuration Data] | Exit

J



https://youtu.be/FFnvYu7jjeI
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What is OPC?

A standard that defines the communication of data
between devices from different manufactures

Requires an OPC server that communicates with the OPC
clients

OPC allows “plug-and-play”, gives benefits as reduces
installation time and the opportunity to choose products
from different manufactures

Different standards: “Real-time” data (OPC DA), Historical
data (OPC HDA), Alarm & Event data (OPC AE), etc.



OPC Server and Client(s)

{ OPC Server} Data Storage

Write Wata
[ OPC Client } [ OPC Client }

- ‘ Monitoring and Analysis
. Measurement Data

Data from Sensors, etc.



Typical OPC Scenario

PLC, PAC, DCS, SCADA

S— Process Data
eDriver ‘ |
Actuators W Sensors s ——
Data Acquisition
Process @

. _
;I OPC-Client.

Client
OPC-Client




OPC Specifications

“Classic” OPC “Next Generation” OPC
~ OPCDA | o
~ OPCHDA | — OPCUA |
 OPCA&E |

/

... (Many others)



OPC UA

UA — Unified Architecture
The Next Generation OPC

Cross Platform. “Classic“ OPC works only for
Windows

Based on Modern Software/Network
Architecture (No DCOM problems!)

It makes it easier to transmit and receive data in
a modern data network/Internet



Next Generation OPC G

1y
e
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COM/DCOM ! XML, HTTP, SOAP
[ OPC Classic }m Next Generation OPC>[ OPC UA
Windows only Cross-platform All specifications
OPC HDA | WindowslnmMe  colected in one (DA,
OPC A&E | | ’ HDA, A&E)

Protocols: “UA Binary” or “UA XML’

Simpler!!

: OPC DA Server <;:> . I

OPC HDA Server | | OPCClient [ [ opc ya server | <= | OPC UA Client |
|
|

; ‘ (DCOM)
- OPC A&E Server ) ——




OPC Software

We will use the following Software:

* Matrikon OPC Simulation Server

— Free OPC DA Server for Test purposes
 LabVIEW

— LabVIEW has built-in OPC DA Client
 LabVIEW OPC UA Toolkit

— Her you can create both OPC UA Servers and OPC UA Clients.

— If you don’t have a valid license, you can use it for free in a
limited trial period (some weeks)



Matrikon OPC Simulation Server

% MatrikonOPC Explorer - [Untitied*]

File Group View Help

2 € D0 | add 0 (% db @ o

Server em

Matrikon.OPC.Simulation.1 |

B3¢ Localhost '\\HANSHA-PC' 7
. MatrikonOPC

Matrikon.OPC.Simulation. 1
onnection Options- ‘ [~Supported OPC Interfaces

.8 National Instruments. Variable Engine. 1
& Network Neighborhood
Y Other Network Computers

National Instruments.NIOPCS:
| | H A&E
! r , ! . | ‘ | DA | [AZE W SECURI

&> MatrikonOPC Explorer - [Untitled*]

P

latrikonOPC Configuration Options

-

File Server Group HIem View Help

LT D | T ™o &

| b

- ‘Matrikon.OPC.Simulation.1
‘_ OPC Security ‘

- % Localhost "\\HANSHA-PC'

\
%

OPC Server

Matrikon.OPC.Simulation. 1

National Instruments.NIOPCServers

National Instruments.OPCFieldPoint

... 8% National Instruments. Variable Engine. 1
Network Neighborhood

=X Other Network Computers

Server Status

L] | Server: Matrikon.OPC.Simulation. 1

Server Info

'Server: Matrikon.OPC.Simulation. 1

/Connected: No

\atrikonOPC

< | [ |

B db & = o
‘\

@ MatrikonOPC

~OPC Server Connection S 1 [ Supported OPC Interfaces
P | DA | [A&E N SECURI
) /
OPC Security
Add Tags Add Alarms
uration 1 @ OPC SECURITY CHE

Verified: Secure MatrikonOPC Server.

Explanation: This MatrikonOPC server o
data protection when configured correctly
Protect non-MatrikonOPC Servers with the
MatrikonOPC Security Gateway.

OPC Server OPC Security Licen=ing

Server Status

Server: Matrikon.OPC.Simulation. 1

Server Info |

Group Info

'Server: Matrikon.OPC.Simulation. 1

‘Connected: Yes
tate: Running

urrent Local Time: 03/06/2012 10:45:26.855 A
Update Local Time: 03/06/2012 10:45:14.778 Al

MatrikonOPC Tun
Don't let DCOM stand bet}l
you and your data.

& MotrikonOPC



MatrikonOPC Explorer - Add Tags

)

T

—
=2, MatrikonOPC Explorer (Group0)

Edit View Browse

S :«J ﬂ = .__—w;
- Tags to be added:
Add Tags ——
= ¢ TaS> A2
Item ID: i -
I lBud(et Brigade.Real4d %I Biickat
Brigade.Real4
Data Type: lEmpty/Default -~ I [V Create Active
Access Path: ' . 13;\
Eilter: I Data Type Filter: [Empty/Default vl
|~ Branches | Items

|v Write Access |V Read Access

Available Items in Server 'Matrikon.OPC.Simulation. 1":

= #~1 Simulation Item
) Bucket Brigag

(L1 Saw-toothed Waves
(1 square Waves

ﬁ Conficured Aliases

| »

mn

@5 Available Tags

@5 Intl
s Int2
a5 Int4
a5y Money
s Reald
I Reald

AR i

Double-click

»

% MatrikonOPC Explorer - [Untitied*]

File Server Group Iem View Help

RXEDTD | TN DS P

|Contents of 'G;oupO'

| quality

Group0
-5 Localhost "\\HANSHA-PC'
. =4 Matrikon.OPC.Simulation. 1
=
National Instruments.NIOPCServers
National Instruments.OPCFieldPoint
i National Instruments. Variable Engine. 1
g Network Neighborhood
¥ Other Network Computers

[ Access Path [ value

Item ID
% Bucket Brigade .Reald

22 Good, non-specific

Finished

Server Info

Fervel: Matrikon.OPC.Simulation. 1

G d: Yes

Use the BucketBrigade Items — because they can be used for both readlng and writing
\

Group Info
/Group: Group0

Connected (Async I/0): Yes (2.0)

je: 1000 ms

&
=)

D.01 Items/Sec




MatrikonOPC Explorer

_
%> MatrikonOPC Explorer - [Untitled*]

File Server Group Iem View Help

2 X TR | T X S| b

Group0 Contents of GroupO
El-5g Localhost \\HANSHA-PC’ Item ID [ Access Path [ value | Quality |
¢ B @ Matrikon.OPC.Simulation. 1 #a5» Bucket Brigade.Reald 22 Good, non-spedcific

Lo National Instruments.NIOPCServers

88 National Instruments.OPCFieldPoint . . . .
Right-click in order to Write

i ctz National Instruments.Variable Engine. 1
- “ Network Neighborhood

'_!_j Other Network Computers
e Data to the OPC Server

Iterm ID | Access Path | Walue | Qualiky
mood, non-specific

maE R andom, Boolean False

Yalues

W'rite

Dzackivate

< | 1 I [«

Server Info
Delete Del

Export Ikems

Server: Matrikon.OPC.Simulation. 1
Connected: Yes

State: Running Properties Alk+Enter
Groups: 1
Total Items: 1
Current Local Time: 03/06/2012 10:59:22. 417 A

Update Local Time: 03/06/2012 10:59:16.300 Al 2 -
D MatrikonOPC I

"

The MatrikonOPC Explorer is useful for testing. You can use it for writing and reading OPC Tags



OPCin LabVIEW

OPC DA in LabVIEW:
e Built-in support using the DataSocket features

* With this feature you can communicate with existing OPC
DA Servers like, e.g., the Matrikon OPC Simulation Server

OPC UA in LabVIEW:

* NI OPC UA Toolkit

— This is an additional Toolkit not part of the the standard
LabVIEW software.

— You need to pay extra for this Toolkit

— With this Toolkit you can create both OPC UA Servers and OPC
UA Clients
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OPC DA in LabVIEW

You can use LabVIEW as an OPC DA client by connecting to an
OPC DA server through a DataSocket connection

The DataSocket palette in LabVIEW:
Write Data to OPC

o |opc://AlocalhostA atrikon. OFC. S imulation /R andom. [ ntd

Read Data from OPC = | S search | 2 view]~ Browse OPC
v Servers and OPC
ot ]
o Select |temS
Dakasocket R... E... Datasockets...

[

Open Close

Open Connection —> €
tO OPC Server Datasocket O... DakaSocket ...

Close Connection
to OPC Server




OPC DA LabVIEW Example

OPC DA
Server

Matrikon OPC Simulation Server [

Read Data from

Write Data to OPC DA Server
OPC DA Server

OPC DA
OPC DA Client
Client

LabVIEW Application #2

LabVIEW Application #1



Write Data to OPC DA Server

While Loop
ataSocket Select URL.vi] DataSocket O en] DataSocket Writel DataSocket Closel

«» Write ¥
:Numeric Controll @

O

U )

n
&I

~ [

[DBL &~
Wait (ms)l
i

Or specify URL directly:

While Loop
opc://localhost/ DataSocket Ogen] DataSocket Writel taSocket Closel

Matrikon.OPC.Simulation.1/ ' :
Bucket Brigade.Reald Open i
[Numeric Control|

DBL ’

Wait (ms)l
[LoooH

Use the BucketBrigade Items — because they
can be used for both reading and writing




MatrikonOPC Explorer

o = 3 ™~
ﬂ Write to OPC Server.vi [ e l =] Ig

.Eile _E_d?t View Project gperate Tools Window Help | Run the LabVIEW program and Use the MatrikOn

»[2|[®[u] — | OPC Explorer to check if the data is correctly
written to the OPC server from LabVIEW

[ »

Numeric Control

r e _q‘—z? —ﬂ (4% MatrikonOPC Explorer - [Untitied] I:
. —

|File Server Group Item View Help

Bl T X @ [ WD | S B e D

G’rou'pioi Commntnnt Group0' s "
= j Localhost "\\HANSHA-PC' Item ID Lot \Path "] value I Quality
P 0 Matrikon.OPC.Simulation. 1 5y Bucket Brigade.Real4 22 Good, non-spedific

=] Grouno]
O National Instruments.NIOPCServers
O National Instruments. OPCFieldPoint
& National Instruments. Variable Engine. 1
I - Stop || =& Network Neighborhood
m—1 £ Q Other Network Computers

< n B < |

Group Info

Server Info

i Group: Group0
IServer: Matrikon.OPC.Simulation. 1
Connected (Async I/0): Yes (2.0)

‘Connected: Yes MatrikonOPC elLea)
'State: Running Learn on your own time  Falo s L]
Groups: 1

Total Items: 1 Currel-it Update Rate: 1000 ms

‘Current Local Time: 03/06/2012 10:59:22.417 A = s / m Percent Deadband: 0.00%
‘Update Local Time: 03/06/2012 10:53:16.300 Al @ MatrikonOPC Data Change Rate: 0.01 Items/Sec
Mairikon




Read Data from OPC DA Server

While Loop

DataSocket Select URL.vi| [5iasocket O en] DataSocket Close

=)
Numeric Control

Select
»DBL ||

Wait (ms)

[LoooH

Or specify URL directly:

While Loop

opc://localhost/ MDa_taSMm] [DataSocket Close]

Matrikon.OPC.Simulation.1/
Bucket Brigade.Reald

Numeric Contrel

POBL

Wait (ms)
1000
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OPC UA Toolkit in LabVIEW

Data Communication 4 Q search % Customize¥
4+ QSearch &, Customize¥

— — Close.vi
=L il 28 S8
Shared Variable Metwork Local Variable Glokal Variable Add Trusted  Clear All Trusted Register Unregister
Streams Clients.vi Clients.vi Servervi Server.vi
—_— —_ —_ Ell_:l: Horq Hopc FHoprc
+ +- N +- *o
I {E' &
e Add Folderwi Add ltem i Add Analog Add Property.vi Delete Nodewvi
Iterm.vi
Queue Syr © T 7 -0 HoRe B 0OpC UA Client
Operations OPC LA ) &)
—_— Read.vi Wit f CL Search * Customize¥
%} 4+ QSearch ‘\Custu:umize" _
E Sopd] Torc (=TT [=TTT Torc
* B[22 X[ =x=
Actor | Alarms and Histo — Ql [po [po
Erzmeinanl: ﬁ "] Conditions Acc Connect.vi Forward Create Delete Disconnect.vi
— OoPCUR | Browse.wvi Subscription.vi Subscriptions.vi
oPC
‘ | | OPC UA Client | | OPC UA Server Sord E =Pk 2o Sope
uA o S o 7 )
OPC LA RTI 1 : Add Monitored Get Mode Multiple Readvi Multiple Write.vi Delete
opc Data Modes.vi Attribute.vi Monitored ...
oL
=] = =g
|: ¢ opCUR opcUR
reate Alarms and Historical

Certificate.vi Conditions Access



OPC UA Example

F?’I—r"'t—‘r——\“v—f"v—f—':" v =
Uil aa St | S panT o { o At

e
SR 2k B T

Write Data to OPC UA Server

LabVIEW Application #1

In this Example LabVIEW Application #1,
#2 and #3 are on the same computer.
Normally they are located on different
computers or devices in a Network.

LabVIEW Application #2 LabVIEW Application #3



B opc uA serverwi

"OF ver Example in LabVIEW

Server Endpoint URL™,

[| opc.tep://XPS15HPH:49580 | ]

Item Mode Id

[| ns=2:s=Process Data. Temperature |]

PC L
il A *| Search A ? @

< > 2

Itemn Mode Id

Add Folderwi] Add ltem.vi] Start.vi le Error Handlerwi
H [T E [0 oPrc

to) =& >
[Wait (ms) Stop Button
m TF .

access level

read/'write |

description

TC-01 Thermocouple Values




OPC UA Client - Write Data

E OPC UA Client-Write.vi Block Diagram - ] Y
File Edit View Project Operate Tools Window Help PC UL
S @ Il @ 2 yo @ | 15pt Application Font v | o Tov dbv L +| Search Sy L
~
Connectvi Multiple Write.vi] Disconnectyi]  [Simple Error Handler.vi
m‘ request @
message mode node |0
[ Mone =

| securi value
[+ Basic256 ~] 0

timestamp (current time)

Buld Array [E oPC uA Client-Write.vi - | *
node status|
File Edit View Project Operate Tools Window Help —
S @ N G [ G
~
Server Endpeint URL
[| opc.tep://XPS15HPH:49580 |}
Itern Path
o [l Process Data. Temperature |_]
<
Temnperature Value
Stop
v
< >




OPC UA Client-Read.vi Block Diagram

OPC UA Client - Read Data

File Edit WView Project Operate Teols Window Help

- O X
PC L
S & N G $5 wo@ | 15pt Application Font | fov o G g +| Search A P [Lone
~
While Loop
ltern Path
Build Array
abe {O-+ =3}
Server Endpoint URL =
Connectvi Multiple Read.vi Disconnectvi] Simple Error Handlervi]
abc §[=[TI (=TT [=[ 13
- &
Security Poli Double ~ Index Arra [Termperature Valug|
Ly c: L=ﬂ z@ Unbundle By Name £
message mode @___, & value fizs]
+None 'l I
securi & OPC UA Client-Read.vi - ] x
+ Basic256 ¥

File Edit View Project Operate Tools Window Help

»2 @ N e

Server Endpoint URL .
[| opC.tepy//XPS15HPH:49580 |]
Item Path
m [| Process Data. Temperature ”

Temperature Value




OPC UA in LabVIEW

[’ OPC UA Serverwvi —
OPC UA Server File Edit View Project Operate Tools Window Help I
i @ 11 @ Server
~
Server Endpoint URL
| opcitep://XPS15HPH:49520 | ]
ltem Mode |d
OPC UA Client — Write Datag=2=Fres pfffenseature OPC UA Client — Read Data
3 opc ua Client-Write.vi - O * ) OPC UA Client-Read.vi - O X
File Edit View Project Operate Tools Window Help — B stp IEX Edit  View Project Operate Tools Window Help
ngp @ 1] Clint gy 2 @ 11 Client
~ Server Endpeint URL "
Server Endpoint URL ‘ [ opc.tep:/xPS13HPH:49580 |]
| ope.tep://XPST5HPH:495€0 |] ltem Path
| Process Data.Temperature |]
[tem Path h
| Process Data. Temperature |]
Temperature Value
Tem perature Value 22
g r St r
= . ap . Stop
w v
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Database Systems

A Database is a structured way to store lots of information

The information is stored in different Tables inside the
Database System

We have many different Database Systems today, such as
SQL Server, MySQL, PostgreSQL, Oracle, MongoDB, etc.

We will use SQL Server from Microsoft

Today “all” Software Systems saves and retrieves data
from a Database System

Examples: Facebook, Bank Systems, Process Control
Systems, Web Shops, etc.



Database Systems

We communicate with the Database using a DataBase Management System (DBMS). We use
the Structured Query Language (SQL) in order to communicate with the Database, i.e., Insert
Data, Retrieve Data, Update Data and Delete Data from the Database.

Y
a I )
DataBase )
Management
System SQL Database
(DBMS) —
A /

.

SQL — Structured Query Language



Popular Database Systems

MySQL

PostgreSQL

Microsoft SQL Server

SQLite

MongoDB

Redis

MariaDB

Oracle

Firebase

Elasticsearch

DynamoDB

Cassandra

IBM DB2

Couchbase



https://insights.stackoverflow.com/survey/

SQL Server

* SQL Server Express

— Free version of SQL Server that has all we need for for
the exercises in this module
e SQL Server Express consist of 2 parts (separate
installation packages):

— SQL Server Express

— SQL Server Management Studio (SSMS) — This software
can be used to create Databases, create Tables,
Insert/Retrieve or Modify Data, etc.



SQL Server Management Studio

* 3 L}‘H 5QL Server Management Studic EI

it  View Query Debug Tools Window Community Help

orere W

757 | scHooL -~ | ? Execute W v 35 = - 3 iy é‘;i‘j =2 28
Obj L S r rr MQLQueryl.sql - P...SCHOOL (sa {521}*] - ¢ || Properties ~ 1 x
C e Ve select = from SCHOOL' " Current connection parameters -
L’s PCE8230MDEVELOPMEMT (BOL Serve - N
o Vatabases El Aggregate Status
1 @ Systermn Databases )
L-j LIBRARYSYSTEM . Ccnnectl.c:n fi B B
= | erte your Query here Elapsed time 00:00:00.0270016
our Data Dase | Finish time  20.03.2012 08:28:1
Detabase Diagrams 3 MName PC88235\DEVELO
= Ej Tables Rows returne: 4
[ Systern Tables Start time 20032012 08:28:1
E dbo.CLASS State Open
= dbo.COURSE El Connection
You 'EI = dbo.GRADE n Connection n PCEE235M\DEVELO
= dbo.SCHOOL = < ‘ = ] . B Connection Details
= dbo.STUDENT Connection e 00:00:00.0270016
Ta b I@S’J dbe. STUDENT_COUR: EA Resutts | [1y Messages Connection fi 20.03.2012 08:28:1
X dbo.TEACHER Schoolld  SchoolMame Description Address Phone FPostCode PostAddress Connection n 4
E dbo. TEACHER_COUR! 1 TUC The best school Telemark MULL  NULL MULL Connection s 20.03.2012 08:28:1
[ Views 2 S MIT OK School UsA MNULL  MNULL MULL Connection s Open
3 Synonyms . 3 3 NTHNLU The second best school  Trondheim  NULL  MULL MULL Display name PC882354\DEVELO
3 Programmability 4 4 University of Oslo  The third best school Oslo MULL  NULL MULL Login name  =a
[ Service Broker - -
Server name PCEE235M\DEVELOD
£@ Storage Server versior 10.50.1600
E'Iisiecu”ty The reSUIt from your Query Session Tracir
[ WEATHERDATA | B SPID 52
[ Security . Name
E zervl_er ?_bje"_ts - The name of the connection.
T ST v (& Query executed successfully. PC&8235\DEVELOPMENT (10.50 ... | sa (52) | SCHOOL | 00:00:00 | 4 rows
Ready Lnl Col 21 Ch 21 IMNS




Structured Query Language

e Structured Query Language (SQL) is used to
write, read and update data from the
Database System

 You can use SQL inside the “SQL Server

Management Studio” or inside your LabVIEW
Application.



SQL Examples b

Query Examples:

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

* select SchoollId, 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



LabVIEW SQL Toolkit

For Easy Database Communication with LabVIEW

SQL =

sin I ':k Search l E’@ Customize™ l

=L — =L =L =L
-\—I-I
aOFEH ZELECT EGECLUTE CLOZE

SQL Open.wvi SQL Selectw 50 L Execute.ow S0L Close.wi

© Hans-Petter Halvorsen

Download for free here:
https://www.halvorsen.blog/documents/technology/database/database labview.php
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LabVIEW SQL Toolkit A
Easy Access to Database Systems from LabVIEW

Example 1: Get Data from Database into LabVIEW: 2D Table with Data
[aka
Fabc]

(1 2] 3
S O en.x-'i| Select, vi| | AL Close. vi

Sl

= SGL
aIMz':'DE': I “-’;PEH ;“” TELECT | CLOSE

Your ODBC Query |—I

Isele-:l: * From SCHOOL order by Mame

Connection
Example 2: Write Data to Database from LabVIEW:
SLO en.wi| Sl E:-:e::ute.wi| Sl Clnse.vi|
j SRl SOl SRl
IMFI:'DEI: T OFEH ERECLUTE CLOSE

Query

Iinserl: into SCHOOL (Mame, Descripkion) values (' TUC', 'The Best School in the Meorld")




Connect to the Database

e Alt 1: Use ODBC

— Setup your Database connection using a Wizard (“ODBC
Data Source Administrator”)

e Alt 2: Use Connection String directly
— Alt 2.1: Windows Authentication:

Data Source=<dbserver>;Initial Catalog=<dbname>;Trusted_Connection=True

— Alt 2.2: SQL Server Authentication:

Data Source=<dbserver>;Initial Catalog=<dbname>;Persist Security Info=True;User ID=sa;Password=<password>



ODBC

ODBC Data Source Adm Create New Data Source _| Create a Mew Data Source to SQL Server

User DSM | System DSM | File DSN | Drivers | Tracing | Cannection Pooling | Abaut |

. This wizard will help you ceate an ODBC data source that you canuss ta
1 Select a driver for which vou want to et up a data source. connect to SOL Server.
s Bt Sncs onnection
What name do you want L. t al »

(4

St

Hame fimees W

Micrasaft B ase Driver [~.dbf]

Marme | b~
Microsoft Parados-Treiber [*.db | £

Excel Files Microsoft Excel Driver [“.xls] Remove Micrasoft Text Driver [7.tat: ™ csv] £ Mame: |TEST
MS Access Database  Microsoft Access Driver [“.mdb) Microsoft Test-Treiber [ bt * cev] &
Configure. Microsoft Wizual FoxPro Driver 1 How do pou want to describe the data source?
Microsoft Wisual FoxPro-Treiber 1 fc
€ Descriptior: |
F Wwhich SOL Server do you want to connect to? (5 !
<l Server |[PCBEZ23S\DEVELOPMENT]|

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

The Name of your
L Server
Aovbrot ymsg Meste > | Aovbrut | Hislp |

[ Change the language of SOL Server system messages to:

[ I=|

Use strong encrpption for data

oK. | Aabipt |

ate a New Data Source to SQL Server

How should SOL Server verify the authenticity of the login [D7?

7 wdith windows NT authentication using the network login 1D

& With SOL Server suthentication using a lagin 1D and passward
entered by the user

To change the network library used to communicate with SOL Server,
Select the Database
Client Canfiguration

L tto SOL S to abt. default seth for th 1
% cddional configuration sptone. you are usl ng
7 ) LeginlD |sa

Password:

Perform translation for character data
Use regional settings when outputting curency, numbers, dates and
hirnes.

7717

Save long running queries to the lag file:

[ oo

ODBC Microsoft SQL Server Setup

Long guery time ||

< Tibake
Use either Windows
or SQL Server

Create a New Data Source to SQL Server [ Log ODEC driver statistics to the log file:
| vy ODBC data source will be reated with the following

W Change the defaull database to jconfiglistion:

Microsaft SOL 5 erver ODBE Driver Yersion 03.85.1132

D ata Sourcs D escrption

— |Sarer PLASIIRDEVELORPMENT

= Larauane: [Default)

Tramslate Character Data Yes

Data Source Hame: TEST
[ attach database filename: < Tilbake Fullfor
Database: TEST
Log Long Running Queries: Mo

= Log Diiver Statistics: Mo
~ Use Intedrated Secuiit: Mo
Use Fegional Settings: Mo
t h t . t . [ Lise ANS| quated identifiors es yo ur Frepared Statoments Opion Diop temporary procedures on
t
au entication W Use NS nulls. paddings and warnings o e et 1o

Use AMSI Quoted Identifiers: Yes

: connection to see Doia Ercrypiion, Ho oo

(Windows is simplest -
< Tibake [ Nests> | Avbrpt Hielp If Its Works

to usel!)




Using Connection String &8

Easy Access to Database Systems from LabVIEW

Alternative Solution: Type in the Connection String for your Database

Your Password for the sa user Type your Database here , E)a:;_zl?
!_.l_\ g I |
|PROVIDER=SQLOLEDB;DATA SOURCE:{lANSPH_LAPTOP\SQLF_XPRESJS;UID:sa;PWD: ;DATABASE:SCHOOLFEf i N
! Iselect * from SCHOOL |~
Your SQL Server Instance \
Your SQL Query

Note! When using this method, you don’t need to create an ODBC Connection first!



LabVIEW Example

Data Logging Examplevi Block Diagram — O k4
File Edit View Project Operate Tools Window Help
P& @M Y 2 vag 7 |15ptApplicationFont ~ | Sov Tov D+ iag *| Search A ? 1
~
I%.; insert into TAGDATA (TagValue, TagTimestamp) values (%2.1f, getdate{})l
ODBC | SQL Open.vi SQL Executl:.vil
ODBCConnection I—jom I —fokourd] []
[SQL Query sent to the Database|
Format Into Strin E
abe
=
Temperature [C] [Temperature Chart|
= ]
G el
|Wait (ms)
___________
=
v



To practice you can use one (or both) of the
Temperature Sensors from the previous
Module, i.e., read Temperature Data using
the USB-6008 DAQ and then Save the
Qemperature Data to the SQL Server Databasej

Temp deg. C

se | (H sop

SQL Openuvi

My ODBC

SQL Query
I‘.'rf-.».; insert into TAGDATA (Value, TimeStamp) values (%62.1f, getdate())

-
G
DAQ Assistant |E0r1\.rert from Dynarmic Data|
Wait (ms) data == a1}
.
10000

I
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System Sketch

Control System

OPC Server

LabVIEW
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i

App#1 and 2 are running
Read on the same PCin parallel

LabVIEW Control System in LabVIEW
App #H2

erte
Write E — ‘M
L Excel Analytics

SQL Server Logging System
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System Requirements

Create a Datalogging and Monitoring System
— Extend your Level Tank system with Datalogging and Monitoring Features, i.e., send the process value to an OPC
Server and then save it to a Text File and to a Database. Make sure that you have also updated your Level Tank
system based on feedback given in previous Modules and include your latest LabVIEW skills.
You should create 2 LabVIEW Applications:

— LabVIEW Application #1 - Control System. Send Data to OPC Server. This means you should update your existing
Level Tank application by sending the process data to the OPC Server (it is enough sending the process value,
i.e., the level in the water tank). In addition, you should fix your program according to the comments/feedback
given from the previous module.

— LabVIEW Application #2 — Datalogging System. Retrieve Data from OPC Server and store the Data in a Text file
and a SQL Server Database

Make sure to create a proper GUI. You decide if you want to use OPC DA or OPC UA.
Make .exe files of your LabVIEW Applications.

You should open the Data from either the Database or the Text File in MS Excel. Make a simple plot
and do some basic analytics (e.g., find the average, etc.).

The code should be well structured and intuitive. It should contain basic LabVIEW features like While
Loop, Case Structure, SubVIs, Arrays, Property Nodes and Clusters, etc. You should use the Project
Explorer.

Please follow the "LabVIEW Programming Guidelines"
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