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DASYLab Techniques

Create a Worksheet that Collects, Displays, and Saves Temperature Data

This short document describes how to create a worksheet that acquires and processes temperature data using
Measurement Computing’s USB-TC device. It shows which modules to use and how to configure them. It provides a
starting point for more complex applications.

Note: this example is designed to work with all levels of DASYLab 11.0, including Lite, Basic, Full and Pro.

Before You Start
You will need the following:
* Measurement Computing USB-TC configured with three or more thermocouples.
o Ifyou do not have a USB-TC, this scenario can be simulated using the DEMO BOARD Ti channels.
* MCC-DAQ CD with InstaCal and the Universal Library, correctly installed
* DASYLab 11, any level, except Runtime
¢ DASYLab 11 Service Pack 2, available at http://www.mccdag.com/software.aspx
e DASYLab 11 MCC-DRV Update, 11.1, available at http://www.mccdag.com/software.aspx

Connect the Measurement Computing USB-TC device to your computer. Once the device is ready to use, run the InstaCal
program to configure the device. This is a USB-TC configured for type K thermocouples. When tested, it shows that
there are thermocouples correctly connected to channels 0, 1 and 2, and the rest of the channels are open (not
connected). The two CJC sensors are also displayed. Close InstaCal to save the device settings.

- InstaCal [ [&@][=]
File Install Calibrate Test Help Board Test: USB-TC @
[ [ ol |F = -
el a/D | D/a ﬂ Temperature Test
™ pCBoard List
eereH Scale Select channels with sensor attached then click
= @ Universal Serial Bus oo on the Test button.
“ Board#0 - USB-TC (serial® 165) ® 5B [V Channel 0: 56601078

<l

Channel 1: 56.639595
Channel 2: 56.813744

Board Configuration =) " No Scale
USB-TC  TC Type | Saved Configurations |

<l

[V Channel 3: |9999.000000
Chan 0- Im v Channel 4: [9359 000000
Chan 1- m [V Channel 5: -9999.000000
Chan2: [eK | v Channel 6: -3999.000000
Chan3: [peK | TEMP [V Channel 7: -9999.000000
Chan4: [TpeK | CIC 0: 56502464
Chan5: |Type K = CJC1: [62.965626
Ready]| Chan 6: Im
Chan7: m Test | |

I ok ]_coes |




Create a Worksheet that Collects, Displays, and Saves Temperature Data

Worksheet Overview

The figure shows the completed worksheet. Using the USB-TC from Measurement Computing, the worksheet collects
data at two samples/second (the base rate of the device), and displays it as a thermometer styled bar graph, as a plotted
graph on a chart recorder, and as digital values on a digital meter. Correct units are applied, and custom channel names

are used. A Start/Stop switch is used to provide the operator with program control.

‘PII B OeE dmE RESR

‘D DASYLab11-Net - Temperature with USB-TC.DSB - [Worksheet]
File Edit Modules Measurement View Tools

Options Window Help

K00 @ 99«8 |=

[E=1 OB (Ex3)

o D299 99D ®

Modules | Black Box | Navigator‘

=+ Modules
£ Inputs/Outputs
[£ Trigger Functions
[ Mathematics
[ Statistics
[ Signal Analysis
[ Control
[ Display
[ Files
(£ Data Reduction
[ Network
£ Special
£ Add-On Modules

L™

[2011-01-07 09:02:32] MODBUS .DLL loaded. (Kemel)
[2011-01-07 09:02:32] OPCc.DLL loaded. (Kernel)
[2011-01-07 09:02:38] mccDRV_I.DLL loaded. (Kemel)

“ ||| FIFO Parameter Value

Output
Input

4 [

Block size
Real block size
Count blocks
Samnle rate

m.|»

-

No Data

O I 0:04:25 AM

Create the Analog Input and Configure It

Add an Analog Input module from the module browser. To do this, click on the “+” to open the Module—> Input/Output

group, and click again to open the MCC-DRV group. Select the Analog Input module, and drag it to the work area. When

you drop it on the work area, the following dialog appears, prompting you to select the channel group that you want to

use.

File Edit Modules Measurement View Tools

‘D DASYLab11-Net - Temperature with USB-TC.DSB - [Worksheet]

Options  Window |

‘PII B e E DASBE BRELE ¥

B [

Modules | Black Box | Navigator|

=~ Inputs/Outputs -

@[ Driver i

¢ DDE

1 RS232

7 ICom

0] IEEE 488

0 ModBus

i DAP

0L NI-DAQmx

1) OPC DA Client

=-£3 MCC-DRV |
Analog Output
Digital Input

Digital Output

Counter Input

Counter Output
i1 Triaaer Functions <[

m

3
3
[
[
3
[
3
[

l/\\é Analog Input

D MCC-DRV: Analog Input

=8 Computer
=% USB-TC (Device 1)

N T| Channel 0.9

==
Cancel

Help
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Create a Worksheet that Collects, Displays, and Saves Temperature Data
Select the Temperature Inputs, TI Channel 0..9, and click OK. The module icon will appear on the work area.

Open the module properties by double-clicking over the module icon, or by right-clicking over the module icon and
selecting Module Properties.

First, double click on the Channel 1 button. Note that the active channel moves to channel 1, and the button changes
from disconnected to connected. Modules that connect directly to hardware have a fixed channel bar, reflecting the
channels available on the device. Repeat, double-clicking over channel 2, and then over channel 9, so that you have four
active channels, 0, 1, 2 and 9. Note that channels 8 and 9 are CJC channels.

D' Analog Input (=3

Module name: MCC USB-TC Description:

e olelSlSSisiSeal [ [ [
USB\TC(Dev_ICiU samples / block
[ Hardware ... ] [Measurementi..]

Channel name: Section 1

Lower limit: Upper limit:

Temperature Current Channel Value

Scale: 57.26463

Module properties to change:

* Module Name — | used MCC USB-TC

* Channel Name for each channel — | used Section 1, Section 2, Section 3 and CJC-2

* Units — change the units to °F by picking the unit from the drop down list. Note that when the unit changes, the
Temperature Scale at the bottom of the properties dialog also changes, and the Current Channel Value now
reflects degrees Fahrenheit. If you change the Scale, the unit will change to match, also. Ensure that you change
each channel.

MCC USB-TC|
]

Click OK to close the properties and save them. Your module icon now looks like this:

A

1
2
9

Create Display Modules

On the module browser, click the “-“ to close the Input/Output group, and then click the “+” to open the Display Group.
Select the Bar Graph module, and drag it to the work area, to the right of the Analog Input module. Open the module

properties, and click the ﬁl button to add three channels, for a total of four.
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Create a Worksheet that Collects, Displays, and Saves Temperature Data

Change the Display Mode from Bar to Thermometer. To quickly replicate this for all four channels, click the F7 key on
your keyboard. This will copy the Display Mode setting to all activated channels.

Next, click on the Scaling... button at the bottom of the properties dialog. Change each channel to an appropriate scale.
For this example, | used 0.00 to 100.00. Again, ensure that you configure all four channels. This time, you can click F8 to
copy all of the Scaling Bar Graph settings to each channel.

Bar Graph ==
Module name:  Bar Graph00 Short description:
10 11 12 13 14 15
["] Channel name: | Bar Graph [
Display mode
) Bar 9 Rectangles
) Triangle Rounded rectangles
@ Thermometer Diodes
) LEDs No. of LEDs:
Settings Mode
[T] Trend display @ Single value
["] Centered to: ") Mean value
[ Lower limit: ~) Minimum value
(] Upper limit: () Maximum value
) RMS
i F Copy
[ Options... ] [ Colors... l [ Font... ] [ Scaling... ] %\puls

Click OK to close the Scaling dialog.

Click on the Options...
properties.

Check the Unit selection at the bottom of the dialog box.

Check the “Copy Inputs” box at the bottom right of the main
properties, and click OK to close the module properties.

button on the lower left of the main

Connect the Bar Graph module to the Analog Input, you can
click and drag the Bar Graph module until it just touches the
Analog Input. Touch0to0,1to1,2to2and3to 3.

Let go, and DASYLab should draw the wires between the modules.

Scaling Bar Graph00 =
9 10 11 12 13 14 15
Display area Label
0K
Begin: 0.0000 Ticks: 5 _
End: {t00.0000 Miniticks: 1
@ Automatic scaling Decimals: 2
() Manual scaling
Output format
) Normal format
Exponential format
Enaineering format
Bar Graph Options (=3
Numerical value
Display digital value
Decimals: 2
Scale

("] Horizontal alignment
@ Scaling per channel
() Scaling first channel
(") Scaling last channel
) Scaling first and last channel

() Without scaling

Display
Number of rows: 1
Number of columns: 4
[V] Channel names

MCCUSE-TC

Bar Graph00

Next, create a Chart Recorder module in the same way. Select the Chart Recorder from the Display group and drag it
onto the work area, to the right of the Bar Graph. Double click to open the module properties.
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Create a Worksheet that Collects, Displays, and Saves Temperature Data

Click the M button to add three channels, for a total of four. Click the X-Scaling button to configure the Display Range
(to the right). The default is 60.00 seconds. This example uses 60 Minutes. Click OK to save the X-Scaling. Click on the Y-
Scaling button to configure the amplitude scale for each channel. Select an appropriate range for each channel, for
example, 0.00 to 100.00. You can use the F8 key here, to copy the settings to all four channels. Click OK to save the Y-

Scaling.
Chart Recorder X-Scaling
Time axis
() Fixed () Continuous @ Time
[] Curve from left
Scaling Maximum display range
@ Automatic Display range: 60.0000
_ Time format Maximum: ?
Unit: Unit: ~) Second
@ Free 9 Minute
Unit: * Hour
") Day
Labels Zoomed display range
Step dx . [T Enable zoom
Format: - Zoom range:
Ticks: Unit: Second
Minute
Miniticks: e
Hour
Decimals:
Day

EX3)
0K

Cancel

Scaling Recorder00

ool TTTTTTTTITT

Display area
Begin: 0.0000)
End: 100.0000

9 Automatic scaling

") Manual scaling

Output format
@) Normal format
Exponential format

Engineering format

10 1

Labels
Ticks:

Miniticks:

Decimals:

Display mode
[¥] Display channel

EX3

12 13 14 15

Finally, check the “Copy inputs” box at the lower right of the main dialog box. Click OK to save the settings.

Module name:  Recorder00 Short description:

Zoom

() In» and y directions _) Only y-direction @ Only x-direction

Time axis Trigger events

@ Time definition for #-scaling @ Display individually

() Current date: () Connect

9 10 11 12 13 14 15

ABAAATTTTTTTTTITT M

[] Channel name: Section 1
Unit : #0
[ %-Scaling... ] [ Y-Scaling... ] [ Ref. Curve... ] [Prinlﬂptions...] ] E\Eﬁ:‘s

Chart Recorder =)

Connect the Chart Recorder to the Bar Graph. Your worksheet now looks like this:

Add a Digital Meter module, in the same way. Select the Digital Meter from the module browser, and add it to the work
area to the right of the Chart Recorder. Double click to open the properties, and add three channels. Check the “Copy
Inputs” box at the lower right. Click OK and connect it.
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Create a Worksheet that Collects, Displays, and Saves Temperature Data

Your worksheet should now look like this.

Save the Data to the Hard Drive as an ASCII File
At this point, the worksheet will run, but will not store data to the hard drive. You must explicitly store data using a
File=> Write Data module.

“ u

Create the Write Data module. In the module browser, click the “-“ to close the Display group, and click the “+” to

display the Files group.

Drag the Write Data module to the work area, to the right of the Digital Meter. Double click to open the properties.
Configure the module for four channels, and to store the data to an ASCII file. You can refer to this Technique (link to
ASCII file Technique paper) to configure the module.

Click on the File... button on the lower right to name the file, and to select the file location.

You can also configure the module to “Append to existing file”.

H

Write Data

Module name:  ‘Write00 Short description:

9 10 11 12 13 14 15

QB TTTTTTTTTTT M

[7] Channel name: | Section 1 0
Unit: #O Cancel
File format Options Help
ASCI v [M Block/Header separate

Append to existing file
Filename-> global string [ White protection

[7] Save file every Comment...
Text: Name only ‘with path

Filename and path

o
]
=, =
=
h=]
(=
a

[Fued -] .
File: DASYLabM11.0.0M\ENG datahUSB-TC-Temperature-Example.45C

Click OK to save the module settings. Connect the Write Data module to the Digital Meter.
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Copy Channel Names to all Modules

When you configured the Analog Input, you named each channel. You can quickly copy the channels names to all
connected modules.

Go to the Options menu, and select the Copy Channel Names setting.

-

‘D DASYLabl1-Net - Temperature with USB-TC.DSB - [Worksheet]
File Edit Modules Measurement View Tools | Options | Window Help

P E (1B %8O @E Global Settings... & I_
Modules l Black Box I Navigatorl DR cos
= Modol Default Fonts...
- % - .- Hotkeys...
-] Inputs/Outputs .
- Trigger Functions Warnings ...
&)L Mathematics
lu[ t Statistics s »
] 0
-2 Signal Analysis v Autorouter 1
-6 [C).ontlrol Module Process Time ... f
=) Display =
Y/t Chart Global Worksheet Setup...
X/Y Chart Password Definition...
'(;hlart;eiorder Password Protection
: olar Plo
-[m) Diagram Screen Locking
fislog Meter 3 Key Actions...
Digital Meter e
-[z) Bar Graph ct!on Bk '
. Status Display Actions Overview...
i f v List il - Global Variables and Strings »
[ iles <
Copy Channel Names
[2011-01-07 09:02:32] MODBUS.DLL loaded. (Kerr B % =

[2011-01-07 09:02:32] OPCc.DLL loaded. (Kemel) Runtime Mode
[2011-01-07 09:02:38] mccDRV_|.DLL loaded. (Ketrrery

M 1t

Add a Switch Module to Control Start and Stop

You can start and stop the DASYLab measurement by clicking on the green start button on the left of the function bar.

D DASYLabl11-Net - Temperature with USB-TC.DSB - [Worksheet]
File Edit Modules Measurement View Tools Options Window Help

|—‘%“. DE d%WE BESR 60 O g x &
Mo

dules | Rlack Rav | Navinatar! [

You can also add a Switch module to give you more control over where the button is on the screen. Click on the “+” to
open the Control Group on the module browser. Select the Switch module, and drop it on the work area below the
other modules.

Open the module properties, and change the mode to “Start/Stop”. If you choose, name the module, also.
Click on the Options button, and turn off the “With channel name” and “With status text” settings.

Your worksheet now looks like this:
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Run the Worksheet and Arrange the Displays

The worksheet is ready to run. Before starting it, restore the displays from the bottom of the screen using the “Restore
all windows” button on the function bar.

D DASYLab11-Net - Temperature with USB-TC.DSB - [Worksheet] o |[[E ][]

File Edit Modules Measurement View Tools Options Window Help
P om BE %5mE RESR $HE O E:E.-!.Er]\[— o DD 90 D 8
I Modules ’Rlarl{ Rox I Navinafnr‘ | ' i

Rearrange the displays, and resize them, so that you can see them all at once. Start the worksheet by clicking on the
Start button.

Your running worksheet should look like this:

D DASYLabl1-Net - Temperature with USB-TC.DSB - [Worksheet] [ol ===
File Edit Modules Measurement View Tools Options Window Help
ST BE VWO BREAE x00 & @.{.EIJ— o DODD 99 D8
Modules lBla(k Box [ Navig (B swStartStop o |[@][= I B8 Digital ... [ = |[ @ | & Recorder00 (o [@] =
=L Modules c Axes Display Survey Text Help
+-[) Inputs/Outputs ‘ START - SeCtlon 1 T 2020 & 5 I..?S I & R é yi
1.1 Trinaer Function —
(K] Bar Graphoo (o=@ =]} - 100H
Section 1 Section 2 Section 3 CJC-2 751
°F 50 H
251
100 100 100 ! Section 2 | of
100 H
75
N 50
75 75 75 . |l
_ F Al
Section 3 o
50- 50- 50-] 50- “h A
50
- 25 |
0 L
Il 251 25- 25- 25- I = 100}
[ 75 |
i CJC-2 o
25H
0+ 0+ 0+ 0+ ol
C C C g 705500 110500 111500 112500 113500 11:45:00
6061°F| 6046°F| 6032°F| 6856 °F [ Secton 1 [~ Secton 2 [~ Secton 3 [~ CIC2 | hmin:s

© I 12:00:02 PM

Note that the channel names and units appear in the Bar Graph and Digital Meter display windows. You can try changing
various options in the modules, to see how the appearance changes. For example, open the module properties for the
Digital Meter, click on Options, and uncheck the “Unit in separate row” setting.

Summary

This example shows how to set up and configure a four channel temperature application, displaying the data in three
different ways, and saving the data to afile.
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