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Anyone can learn LabVIEW Anywhere!

Presen ted by Nancy Henson, Steve Watts & Derrick Bommarito

\

/

\_

/

.

/

.

N\,
N
EMER

>

\

BT




GUMNECT

Community Training Initiative (CTI)

C 25 github.com/orgs/LabVIEWCommunityTraining/repositories

Enabling Community Training = ©) wonsvcomm e

() Overview [ Repositories 7  [{J Projects () Packages A Teams A People 8 £83 Settings

Repositories All

| @ an

CTl is a community driven effort to make it

& Public

Eg Private 7 repositories

affordable and easy to create, provide, and

cti-drivers-lv-visa ¢
% Forks

receive LabVIEW training: 5 Acives s

bid Mirrors
cti-firmware F
izi Templates

100% Open Source cti-virtual-machine-documentation Frivate
Based on affordable hardware

. . . GettingStartedLabVIEW1-Spanish
Simulators for when HW is not available ' VIEW, s

Virtual machine image to easily use

GettingStartedLabVIEW1-English ¢

provided material

Undergraduate-Basic-Intro-Course  Priva

Introductory lessons

Community provided translations
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Why?

NI has given us a fantastic opportunity with the -
release of LabVIEW Community Edition. ;
Recently it has had its licensing clarified to be usable
for all non-commercial activities including usage by
students and for training outside of a commercial

environment. LabVIEW"

The NI courses are not readily available to everyone
and getting started with a standard environment and R—
hardware can still be a hurdle to get over.

Copyright (c) 1986-2024 National Instruments. All rights reserved.

Version 2024 Q1 (32-bit) 24.1f0 - Initializing resource files

The Hobbyist Toolkit (LabVIEW support on Raspberry
Pis, Beaglebone Blacks, and APIs for Arduino / other
MCUs) has not had new targets added to it since

release. &
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Materials on github - fully open-source with MIT license

D1:04 =
Hands On Emulator v A
Weicome Screen State [Connecing ] Enct @ e
File Edt View Project Operate Tools Window e} -

OVA' : RI=1 IS : Jlg:m@ri;su,
https://en.wikipedia.org/wiki/Open Virtualization Format =

Can be installed VirtualBox, VMWare or KVM.

Linux can be freely distributed with LabVIEW Community
Edition and drivers pre-installed. : T R

Raspberry Pi Pico W can be had for $6 ($7 if you don’t like
soldering headers) - We created a VISA overlay to allow
industry standard drivers to be created for Hands-on
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What?

Waveshare Analog Test Board
e https://www.waveshare.com/analog-test-board.htm
e htips://thepihut.com/products/analog-test-board

Pico Breadboard Kit

e https://www.pishop.us/product/pico-breadboard-Kit/

e https://thepihut.com/products/breadboard-kit-for-raspbe
[ry-pi-pico

e https://www.digikey.com/en/products/detail/sb-compon
ents-ltd/SKU20843/16836965

Raspberry Pi Pico W
e https://www.digikey.com/en/products/detail/raspberry-pi
/SC0918/16608263

EMERSON I."
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GUMNECT

Goals

1. Provide a framework for newcomers to LabVIEW to
gain experience with LabVIEW development,
interacting with hardware, and controlling their own
electronics projects.

2. Provide a hardware platform that is usable all the way
from training, to hobbyist usage of LabVIEW, to
professional projects.

3. Enable community provided training for little-to-no cost
to the trainer.

4. Encourage open-sourcing of training materials to help
the whole community.
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DISCORD

Discord is where the maintainers discuss future plans,
hardware support, virtual machine updates, and lesson
plans.

Joining the Discord is not necessary to utilize the material
but is where all conversations happen.

https://discord.gg/gebRc8A695
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Everything is 100% open source on Github.

GITHUB

Customize, extend, translate

Embedded Firmware

LV Drivers

Lesson HW Drivers / Emulator
Lessons

Documentation

Device Manager (Soon™)

GUMNECT

https://github.com/orgs/LabVIEWCommunity Training/repositories
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Pi Pico W
LVTTL (3.3V) Signalling

USB device interface

RP2040
[ sPioRx | GPO EREES o LE 40 W rove
2x UART | UARTO RX § 12COSCE § SPIDCSn § = GP1 SFEe @ e ol B Ground
3 XJ o o] B UART /UART (default)
| GP2 e e LR 37 =
2X |2C =N s X o o8 3v3(ouT) | B :oc
| UARTT TX | R & X 35 B s/ sPI (default)
UART1 RX | GPS  gvise e o '8 GP28 B 2c 7 12C (default)
8- X (X3
2x SPI EEETY T T 0 N e EE e B oo
L_GP7 Rl e o ] GP26 |
| UART1 TX § 12C0 SDA | . GPB. RiE® e O 30
29X GPlO "12c0SCL § SPiicsn § GP9 ETES e ’;{ o &% Gr22 Infineon 43439
13 TR LR 28
[ 12C1 SDA | | GP10__ RIS e g o o8 GPZ1 12C0 SCL
3X Analog |n Efgﬁﬂf 15 L 26 M "12C0 SDA |
| UARTO RX | GP13_ RIEB e fg o T8 GPi8 |
Wi Fi 18X é L 23
[ 12C1 SDA | L GP14 BIE® @ e '8 GPI7 | | UARTO RX
el ool e - ©® 2 ST T I I

Bluetooth

Dual core Cortex-MO+
Up to 133MHz
264kB SRAM

2MB Flash Memory
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File Edit Selection View Go Run
EXPLORER

v CTI-FIRMWARE 3B D 8

v .vscode

{} c_cpp_properties.json

{} settings.json

> docs

2> include
v platform

> avr

2 common

v rp2040

boards

pico-examples

pico-sdk
platform
| CMakelLists.ixt
i) readme.md
= rp2040.inc.cmake
i) readme.md
»? source
.gitignore
.gitmodules
R LICENSE
i) README.md

(3 CT-Visa.lvlib
= [J Public
From the Ground Up &1 Analog
L_lg.ﬂ Enable Analog Input.vi
. | i |m) Read Analog Input.vi
. B[/ DataTypes
Pof Digital Direction.ctl
, Digital Pull Direction.ctl
. |dentity.ctl
Status Source.ctl
. = [/ Digital
. | i-|ml Get Digital Value.vi
Set Digital Direction.vi
Set Digital Output.vi
Set Digital Pulls.vi

sesagseanananaees

KL

v

By By Bl L

e Pi Pico Firmware

—r

= W B

e LabVIEW VISA Drivers

*
v

¥

A

- : i i ml) Get PWM Duty.vi

e Training Hardware Drivers | LI GetPWMFrequencyw

- [l Init PWM.vi

. [l Set PWM Duty.vi

.. |ml Set PWM Enable.vi
..l Set PWM Frequency.vi
=- [/ StatusLED
- ) Get Status Source.vi
: } Set Status Source.vi
.. [l Set User Status.vi

e HW Emulator

v

&

EMERSON

1l



GUMNECT

B CTl-Visa-Scratchpad.iviib:Re...

The Future

File Edit View Project Operate Tools Window Hein
CTI-Visa-Scratchpad.lvlib:Read Identity.vi Fror — + X

=12 1F IETIE: M

Edit View Project Operate Tools Window Help ]

ltems I Files I

S ® i“ " |109tAppiw!ionFom .1 . :‘|

=) B Project: cti-dnvers-iv-visa. Mproj
B ;“ My Computer
=] '} CTl-Visa-Scratchpad.vib
i ) LED Graph.vi
PWM Pulsate vi
Read ADCs.vi

WIiFi connectivity for Pico, work “untethered”!

e

Read Identity.v

Single GPIO.vi
Single PWM.vi
Status LED.vi
Test ADC Rate.vi

Additional targets - Arduino, ESP32

UART Read.vi
i [ UART Write.vi

DAQmX Style API i Z'CTI»Vnsa—P-oo i
j, CTl-Visa.vib

3 %r Dependences

) ) )

. .‘ Build Specifications

More emulator capabilities
Dedicated Getting Started Window and project integration*
Device and firmware manager software

Engage the community for more lessons, firmware, and
Ideas development

Port
56 ASRL2:INSTR

ermor out
status  code
g 1073676294

source

'VISA Read in CTI-
Visa Mib:Read
Response . vi->CTl-

=

Identity
Vendor

ICTI

Model

| RP2040-Visa

Senal

| E6634466CF69C335
Verson
10.4.2.20240501T174549Z
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DEMO and Q&A Time!



