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Datalogging

* When acquiring data from a DAQ device or an I/O

Module you typically want to store the data to
either a File, a Database or an OPC Server

e Here we will use the “Write To Measurement File”
in LabVIEW as an example

* |f you don’t have a DAQ device or an |/0 Module
you can create a simple Simulator as exemplified
later in this tutorial
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Data Acquisition Palette in LabVIEW

Functions Palette: “Measurement I/O” -> “NI DAQmx”
For more “advanced” DAQ we use these functions

DAme - Data Acquisition

14 |  search | 222 view~

| DAG mx |
[ TASH |~ [ CHAH |~ S
Task Const Channel Const Create Chann
For basic DAQ we use o
the DAQ Assistant Timing Triggering
=<l HEIN [=<] =<
(=] —FL SO 5
Timing MNode Triggering MNode Read MNode Write Node
. > S | 2 | 2
D 2| e 3¢
Real-Time Dewv Config Task ConfigfCtrl Advanced

‘ Students: Make sure that you have this palette installed. If not, install the latest
DAQmx driver!



LabVIEW DAQ Assistant

r >
|
>
> >

DAQ Assistant
data >

When you place the DAQ
Assistant on the Block
Diagram, a Wizard
automatically pops up
where you configure what
you want to do, i.e., if you
want to Read or Write
Data, Analog or Digital
signals, which channel you
want to use, etc.

pr

Create New Express Task...

NI-DAQ"

DAQ Assistant

Select the measurement type for the
task.

A task is a collection of one or more virtual
channels with timing, triggering., and other
properties.

To have multiple measurement types
vithin a single task, you must first create
the task with ocne measurement type. After
you create the task, click the Add
Channels button to add a new
measurement type to the task.

NATIONAL
INSTRUMENTS"™

i= Acquire Signals <

= AnalogInput
&% Voltage

= Temperature

m

it Iex Thermistor

j¢ RTD

§¢ Thermocouple

le Vex Thermistor
Strain

Current

Resistance
Frequency

Position
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Sound Pressure -

< Back Nesxt > Finish

Cancel




Basic DAQ Example

File Edit View Project Operate Tools Window Help
o | @ n|| gl vwalas .+ [ 15pt Application Font |~
While Locop

> >
»
»
> >

DAQ Assistant [Numeric Indicator]|
data >
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Save Data to File (Datalogging)

File 1/O

I 4 l ), Search I <, Customize~

= |

=]

Write Spre... Read Spre... § Write Mea... Read Meas... ’
L [} [}

Open/Cre... Close File

[nrn]
Format Int...

Write Text... Read Text ... Write Bina...

Build Path Strip Path File Const...
110MSI @
TDM Strea... Zip
g
Waveform ...

T |

= [nonnl
Scan From...

Read Binar...
»

Config Fil...

XML

3¢

Adv File F._..

Write To
Measurement
F_il_e

TYYYYY

»

13

»

0.0 0

Right-click-Properties

C;)nﬁgure Write To Measurement File [Write To Measurement File]

Filename

Macintosh HD:Users:hansha:Documents:
Data.lvm

Action
(®)Save to one file
[ |Ask user to choose file
(=) Ask only once
( JAsk each iteration
If a file already exists
(yRename existing file
,_t.,Use next available filename
,t.,Append to file
éOvemrite file

(_)Save to series of files (multiple files)

Settings...

File Description

File Format
eText (LVM)
 Binary (TDMS)
,.‘. Binary with XML Header (TDM)
Microsoft Excel (.xIsx)
@ Lock file for faster access
Segment Headers
(", One header per segment
.7:7_, One header only
éNo headers
X Value (Time) Columns
,0One column per channel
éOne column only
.‘:,Empty time column
Delimiter
eTabuIator

Comma

Recommended Settings

Advanced...

OK Cancel

| |

| l Help




SNSNS Configure Write To Measurement File[[Write To Measurement File]]

Filename File Format
Macintosh HD:Users:hansha:Documents: = @ Text (LVM)
Data.lvm — Binary (TDMS)

Binary with XML Header (TDM)
 Microsoft Excel (.xlsx)
Action ™ Lock file for faster access

. i Se t Head
(=) Save to one file gment Headers

| Ask user to choose file () One header per segment

el . a 7, One header only
(=) Ask only once -
. . a3 No headers

Ask each iteration @

If a file already exists X Value (Time) Columns

/yRename existing file /One column per channel
Use next available filename @One column only
— Append to file  Empty time column

@Ovemrite file o
Delimiter

) @Tabulator
( 1Save to series of files (multiple files)

-  Comma
Settings.. ~

File Description

Advanced

Recommended Settings + « o

Help



| Data.lvm - Notepad — x|

Datalogging Example ™ "5 e -

©.975883 23.7825087
1.973000 23.714294

. ) B 2.977028 23.719689

= Datalogging.vi Front Panel q 3.975200 23 .719689
File Edit View Project Operate Tocols Window Help ] ] .,J A_.976168 23.716991
|l'1'> |{§}| l;)l 11 | | 15pt Application Font |~ || o~ || oo~ ”gv H@,@‘I S I 2 B0l B 1| 5.974145 23.714294
6.977184 23.774415

) [___ 7.977247 23.77981@

Plot0 [~ ] 8.976395 23_.777113

Waveform Chart : - 9.976493 23.771718

25- 10.980489 23.763626

w 11.976687 23.771718

§ 24.5- 12.980719 23.766323

= 13.982748 23.763626

£ 14.983700 23.766323

T S 15.979765 23.763626

E 23.5- 16.977789 23.760928
17.979809 23.760928

?_3-(').“.5““1'0““1l5””.7'_'0.“.2'5..“5‘.‘0““5‘:5“..4l0““1’:5“..SIO.“.SIS..“I AR-SFO05 3. faanan

Time 19.976963 23.758231

\ J 20.977973 23.755534
Temperature 21.979871 23.755534
'[T] r R ] 22.980854 23.752836

. ] | 23.979137 23.752836
24.978214 23.758139

— , || 25.978157 23.747441
26.978513 23.752836




Datalogging Example — Block Diagram

Wawveform Chart

O *Histon

DAQ Assistant

data

IConvert from Dynamic Data|

_|_

emperature

J =] 1}

|1.23:
DEL

aveform Chart|

Write To
Measurement
File

Signals

Stop Button

....................

Students: (1) Log Temperature Data, both Celsius and Fahrenheit (use SubVlI) to a
“Measurement File”. (2) Then Plot the Data in the File in Excel.

(3) You should also create a new VI in LabVIEW where you plot the data from the File
in a Graph and in an Array.



Read from Measurement File - Example

>
L 3 .
: : Block Diagram
[ »
| 2
| | 2
Read From
Measurement
File [Convert from Dynamic Datal reaa|
i > - } |
Configure Read From Measurement File [Read Fron* SI g nals -
DEL
Filename
CA\Work\Development\LabVIEWNDAQ\Data.lvm
Index Arra |
Y [Waveform Graph|
File Format Time Stamps
(@) Text (LVM) (®) Relative to start of nf =
[¥] Read generic text files — -t
) Binary (TDMS) ) Absolute (date and { 1 [
—) Binary with XML Header (TDM)
«| Lock file for faster ac Segment Size
Action Retrieve segments of original size
[[] Ask user to choose file () Retrieve segments of specified size
Generic Text File
Sample data Read File Now 14
Delimiter = L 3
S o V] 23.722386 ~ 13 >
0.975883 23.782507 >
) Comma 1.973 23.7142%4
2.977028 23.719689 >
Start row of numeric data 3.9752 23.719689 L »
- 4976168 23.716991
1 =
5.974145 23.7142%4 Read From
First row is channel names 6.9771284 23.774415 R. ht I 1 k P t. Measu rement
- ) o 7.977247 23.77981 Ig 'C IC - rOper |€S .
[] First column is time channel 8.976395 23.777112 Fl I e
Decimal Point 9.976493 23.771718 -
(dot) 10980489  23.763626 Signals >
11.876687 23.771718 v
(comma) >
Recommended Setti e
eco en e e ngs oK Cancel Help




Configure Read From Measurement File

Filename

[Read From Measurement File]]

Ch\Worki\Development\LabVIEWN\DAC\Data.lvm =
File Format Time Stamps
(@) Text (LVM) (®) Relative to start of measurement
| Read ic text fil —
e Brye?_ng;r;;arlc res () Absolute (date and time)
() Binary with XML Header (TDM)
| Lock file for faster access Segment Size
Action (@) Retrieve segments of original size Samples
[1 Ask user to choose file () Retrieve segments of specified size 100 =
Generic Text File
Sample data Read File Now
Delimiter v
& T e 0 23.722386 ~
= 0.975883 23.782507
() Comma 1.973 23.714294
2.977028 23.719689
Start row of numeric data 3.9752 23.719689
1 = 4976168 23.716991
5.974145 23.7142%4
[ ] First row is channel names 6.977184 23.774415
. o T7.977247 23.77981
[]First column is time channel 8.976395 23.777113
Decimal Point 9.976493 23.771718
(@ . (dot) 10.92804289 23.763626
— 11.976687 23.771718 w
. (comma)
Recommended Settings
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Temperature Simulator Example

! If you do not have the TCO1 device available, you can create and use a

simple “Temperature Simulator” instead

While Loop

A simple SubVI that simulates a Temperature value using a

Use e.g., an “Enum”
Control (or just a String
or Numeric Control)

[ "Simulated Temperature” P

_Random Generator:
{3 Simulated Temperature.vi Block Diagram (= | = | >
File Edit View Project Operate Tools Window Help
m@ 1:,||E| |L.u[lE’ < l 15pt Application Font I- 2 I ? Im

| Simulated Temperature ~

Simulated Temperature.vi

| Case Structure

Rndom Number (0-1)|
{5

:UEEer Limit (30)]
[DBL

[Cower Limit (20)]

DBL ¥ :
-

[Temperature Value]
POEL

mn

While Loop

I

14 "Using TC-01", Default

«Using TC-01 ~

>
DAQ Assistant

ase Structure

In this way you can easily switch between
the real Temperature sensor (TC-01) and

)
the Simulator

Students: Create a “Temperature Simulator”.
Here you just see a simple example - feel free to
create a more realistic Temperature Simulator




How to create an “Enum”

[ ] Enum Properties: Enum

-—HControls Q Search
Modern »
4 » » abe »

J 23 L‘Q [Fain]
Numeric Boolean  String & P...

» » »
G4l £
11 “fe

Array, Mat... List,Table ...

[Fna=]® .’

e ] +—HRing & Enum

Ring & En...
o’
JFing]
Variant & ... Text Ring
Silver 2
9w
System r
Classic Pict Ring
Express

Famteal B Clamidnsine

Craph
=,

Ring: |
Menu Ring

J&
Thing.
Text & Pic...
-

l Enum

w

2

Visible Iltems

Find Terminal
Change to Indicator
Change to Array

Make Type Def.
Description and Tip...

Create

Replace

Data Operations
Advanced

Fit Control to Pane
Scale Object with Pane

Representation
Display Format...

elect Item
Add Item After

Add Item Befora

Remove Item
Edit Items...
Disable Item

Properties

v www

[ Appearance [ Data Type r Display Format | Edit Items DccumeElzl

in LabVIEW

(used in the

Items

Simulated Temperature]

Using TC-01

/

Temperature Simulator
Example)

Move Up

3 Move Down

Disable Item

Allow undefined values at run time

5
Enum
11 v Simulated Temperature

Using TC-01

Enum

4

OK Cancel Help

' T - x
4] "Using TC-01 "Simulated Temperature", Default

v "Using TC-01"




Log Data
to File

Simple Example of how to log data to

a Measurement File using the “Write
To Measurement File” function in

LabVIEW

i3 Log Data to File.vi

||::# @ 1l

File Edit View Project Operate Tools Window }

While Loop

ecord Data

ile Path

=

o

Write To
[Temperature Data Measurement

‘Simulated Temperature.vi| T >DBL ] File

Signals

File Path

-
|"¢, M:\Work\Lab\Lab Work\Master\Industrial ITN\OPC Lab\Example Code\data.lvm

=)

Temperature Data
=

o Record
B stop

I

LY

N

-~

In this example we get data
from a simulator.

N
You can turn logging On/Off
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