ISOTDAQ



Summary

National Instrument and LabVIEW
LabVIEW in Instrumentation and DAQ
Introduction to LabVIEW development

LabVIEW at CERN



Background

National Instruments WiNstruments

3.0 7 Express 8.6 2012
Multiplatform PDA and FPGA Web Services Proficiency
8.20
1.0 5.0 20™ Anniversary 2010
For Mac Real-Time Edition Performance
1998 2000 2005 2006 2007 2008 2009 2010 2011 2012
2.0 6i 8.5 2011
Compiled Internet Ready Multicore Stability
Language
4.0 8 2009
Professional Embedded and Do More
Development Distributed

Intelligence



-------------------------------------------------------------------------------------------

Background

Software Used for Data Acquisition and Instrument Control

0% 5% 10% 15% 20% 25% 30% 35% 40%

NI LabVIEW

Microsoft Visual C/C++
Microsoft Visual Basic
Microsoft Visual Basic 6.0
NI - LabWindows ™/CVI
Microsoft C#

The MathWorks, Inc. - MATLAB®
NI Measurement Studio
Agilent VEE

NI TestStand
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Python
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Measurement challenges

Conflicting programming approaches

Disparate drivers temperature
Timing, triggering, and synchronization /

Fixed soft/hardware
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Measurement challenges
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Introduction to LabVIEW

Cyber Physical
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Multilanguage integration
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Introduction to LabVIEW
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Application development

Program as you think

Read inputs
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Expressing concepts and ideas without focus on sintaxe



Application development
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LabVIEW Front Panel
The user interface of a VI

LabVIEW Block Diagram
The source code of a VI
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Graphical interface
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Dataflow

Data driven execution
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Dataflow

- N
3 LabVIEW Example.i Block Diagram ==

File Edit View Project Operate Tools Window Help
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Data driven execution
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Comparison with text

13 LabVIEW Example.vi Block Diagram e
File Edit View Project Operate Tocls Window Help ‘{T
(01| @]25) [walr 2| 15pt Application Font |+ |3 |[a~ | (5~ |52l [+l Search NE A
I : 1< .« 4+ For Loop
for (1 0, 1 10; 1i++) R
{
/* loop body */ /* loop body */
} Al ]
for (1 = 0; 1 < 10; i++) For Loop
{
if (check(i)) break; [ fosces | (@]
}




Comparison with text

if conditionl then

elseif condition2 then

elseif condition3 then

else

end if

"conditionl"”

/¥ statemens ¥,

e I
4 "conditionl”

"condition3”

Default

switch (n) {
case 5:
printf (“Small number.");
break;
case 100:

break;
default:

break;

printf (“Large number.");

printf (“Outside range”);
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LabVIEW to the pin

LabVIEW FPGA
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LabVIEW to the pin

Xilinx FPGA
IP integration
Vivado Export
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LabVIEW at CERN
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The access challenge

Logging

24



Custom hardware

CTRP-PMC PMC carrier White rabbit timing
(CERN) (Kontron)
P X | cRIO

Fine delay-FMC FMC carrier

(CERN) (INCAA) Low latency machine learning

(Cogito Instruments)
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e LHC collimators

e TOTEM

e Kicker Magnets

o AWAKE ~Mortem analysis
e CLIC

e MedAustron MedAutronm

o ... N




.
---------------------------------------------------------------------------------------------------



Credits

National Instruments p‘
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Modular Instruments
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LabVIEW Tech preview
e Current Gen
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