2015 LabVIEW

Developer Days

\Welcome and Introduction

¢ NATIONAL
, INSTRUMENTS'




HyperConnected Infrastructure
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IOT WILL IMPACT

75% ENGINEERS
IN 3YEARS

30X

INCREASE IN “THINGS”
- GARTNER, 2014
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J 17.5%
- 19TRILLION
1.9 BILLION CAGR $ 90PPORTUNITYO

SMART PHONES -IDC, 2014

DEVICES CONNECTED BY 2020
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Impacting Much More Than Smartphones

INDUSTRIAL CONSUMER

Internet of Things Internet of Things
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Platform-Based Design

Measurement Monitoring ' Embedded Control
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PXl and Modular
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Example End-to-End Industrial loT Solution

Factory of the Future: Factory-wide Online Monitoring and Control

. Data Acquisition and
Control Systems

RFID

_ RGB Camera MR \'s System on Module S
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Smart ATE for Smart Devices
A Platform to Economically Test the loT

Inside the NI Semiconductor Test System

NI PXI Platform Semiconductor Test
System Software

: +
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PXI Chassis and Controller PXI Instrumentation

Production Test Cell Features

System Enclosure Standard Docking and Interfacing

ni.com

Test Management Software:
TestStand
Code Module Development:
LabVIEW ™~

Semiconductor
Test System
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& AIRBUS

reduced development time by 10X
with NI solutions.
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LabVIEW Communications System Design Suite

The Revolution in Rapid Frototyping — A better way to design wireless systems

Hardware Aware
Design Environment

? Algorithmic P = Cohesive
~% 8 Design o Design =~ = mm—
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— Languages Flow
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NI In the Press

"NI believes that developing and deploying

INTERNET National I.ns.truments industrial Internet systems will represent a
. OF THINGS on B_U'ld'ng an massive investment for decades to come...To be
electron|c JOURNAL Industrial IoT Toolkit capable of adapting to changing requirements
1 over time, you need to build on open, integrated
gn hardware and software platforms, and you need
LabVIEW Tuned For a real-time network that can scale with new

technologies.”

INB‘LQGENB‘ON ALL].TgI‘NeGSlWJRELESS CIO — Thor Olavsrud

NI Talks 5G Arms Race

Software Defined Radio

FierceWirelesslTech

"Products such as National Instruments’ National Instruments Provides Technology
CompactRIO and its sister software Starting Blocks in Race to 5G
LabVIEW ‘are essentially
to
assess their health and predict
maintenance and failures."”

Forbes - Robert Vamosi
- Lou Frenzel, Electronic Design ‘7NATIONA|_
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“Nl introduced their LabVIEW Communications System
Design Suite..



http://electronicdesign.com/blog/what-s-hot-globecom-2014

LabVIEW | Proven Evolution Over Three Decades

2012 i 2014
% 2008 2010 oot Data-Driven
ol 2006 roficiency Decision

- Focus on integration Capabilities
ol 1998 it 8.6 _ software including e- p
gk 7 Express 8.20 Web Services Performance Learning
| 1986 5.0 FPGX Te>_<tua| !\/I_ath
3.0 R.ea\ Time Programmin Object-Oriented
1.0 Macintosh , enabled g g Programming
Release on Sun &

the Macintosh

Windows

.

LabVIEW
2.0
Compiled 4.0
Language Software 8.0

Engineering Bi Distributed
m Internet Ready System 8.5
i 1997 Design Multicore Focus on
ol 2000 Optimized Models of Stability for
2 2005 2007 Computation long-term ot
1 systems roauctivity
ol 2009 011 Features focus
y 2013
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Market Trends | Technology, Systems, and Connectedness

Multicore
Development

Developing

for FPGAs

System
Architectures
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' A Warm LoadTime in S d
La b\/l E\/\/ W|thOUt I_l m |tS Demo?st;rl;?/eLa?gaeGA;gEair:Q%megpgcznP?’Ls

Architectural initiative to improve :
LabVIEW performance 2 L
- llluminate significant pain points vs. C/C# 5 L
- Rapid experimentation = |
- Drive yearly projects to address pain 4 L
. 3
Major focus areas: ) L - 3.6X
- Reduce load-to-run of built binaries 1 L 8.7X
- Reduce memory footprint of large G 0
libraries 2013 Sp1 2014 Sp1 2015
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Investments for the Future

Platforms System Description Uland IDE
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LabVIEW Tools Network

The App Store for Engineers and Scientists

- Download 250+ Free and Paid Add-Ons
- More than 4,000,000 downloads
- ni.com/labviewtools
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Agenda For Today

8:30 Registration
9:00 Keynote
9:30 Personalizing the LabVIEW Environment to Accelerate Productivity Software Engineering Best Practices for LabVIEW
10:15 Break
10:30 The Essentials of File Management with LabVIEW Data Communication for Scalable Systems
11:15 Best Practices for Code Packaging in LabVIEW Building Basic Web Applications Using the Web Server
12:00 Lunch
13:00 User Interface Tips and Tricks Improving Code Quality Through Automated Code Analysis
13:45 Break
14:00 Decisions Behind the Desigl_re]r;)]];‘ltgtee()ueued Message Handler Report Generation Methods - From Toolkit to Template
14:45 Effectively building proficiency with LabVIEW
15:30 Certified LabVIEW Associate Developer Exam Certified LabVIEW Developer Preparation Session
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Agenda For Today

8:30 Certified LabVIEW Associate Developer Exam

9:00 Registration

9:30 Keynote

9:45 Personalizing the LabVIEW Environment to Accelerate Productivity

10:15 Break

10:30 The Essentials of File Management with LabVIEW

11:15 Improving Code Quality Through Automated Code Analysis

12:00 Lunch

13:00 User Interface Tips and Tricks

13:45 Break

14:00 Software Engineering Best Practices for LabVIEW

14:45 Effectively building proficiency with LabVIEW

15:15 Certified LabVIEW Developer Preparation Session
ni.com



Making an Investment in Tools and Knowledge

Investment in tools and
knowledge

Learn-on-the-go approach

Investment

Time

t 1 ! t | t |

New Requirements
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LabVIEW User Groups
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Register for Classes and Certification Exams

ni.com/usergroups
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User Group Strategy: Focused, Consistent, High-Quality

Discussion Qu Agenda

h ‘ d princl
re can YU, nitions 8"
i n your design’ Defi 1o LabVIEW!
uin d 1 (ot specl'lc
Have YoU igentif®
) .
ur UP 7 | technlq
How can Yo it gome ¢ \jmd o
U
uter eV gl e ¥
uf
does Yo 0 down\
 How doyou pedorm ‘ Where 10 90" 0veS
. How denﬂﬁed th oo ry0odY 0ves)
Have YO\J | > Has the mecaus
" Uon‘
app,‘fa 3o 9"
rev!

Bus!

;,catmn L

aftert hougft
tasked "

iness Case i

P

d
N

CLD Mastery
SCC

HAL

Other?

User |nterface Design

jscus
Be prai""’d ol

i

Instructional Design Includes: Consistent Template
Homework, 30 min Presentation, 30 min Discussion Review by

ni.com | NI CONFIDENTIAL
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In-Product Starting Points | Templates and Sample Projects

-
{3 Create Project

Choose a starting point for the project:

All

Templates
Desktop
Robaotics

Sample Projects
CompactRIO
Desktop
Real-Time

\ %

Blank Project 1.
Creates a blank p

Blank VI T
ﬂ Creates a blan
Simple State Machine

Q;Sp Facilitates defining the

Queuved Message Handler
Facilitates multiple sections
Information

on sequence for sections of code. More Information

g

e running in parallel and sending data between them. More

Actor Framework

{&} Creates an app

This template makes

Finite Measurement ==

|:|nln|ﬂ A s afir neasu orting the measurementto disk. This sam
p is based on the Simple State Machine Mlore Information
Continuous Measurement and Logging

X Acguires measurements continuously and

\mnafo
Cu e

. Feedback Evaporative Cooler =

Implements an evapora
]
sample projectis ba

Continuous Measurement and Logging (NI-DAQmx) =
'ﬁlﬂ Implements a continuous data acquistion application usi

T More Information

Finite Maasnramant INLLDADIMYY Samnle Srnisrts

31 recommended starting points for
common LabVIEW applications

Clearly indicates where to add or
change functionality

Shows best practices for code
design, documentation, and
organization

Add custom templates and sample
projects

y

Finish ] [ Cancel ] [ Help

ni.com
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Expanded LabVIEW Online Training

Core LabVIEW skills included with your software purchase

introduction T AcofiGeaph Voltage it Clt-vi Bisck Disgram - . L.
What is the DAQmx AP1? Fle fde v!q- gmfn : ;p;—m: .Ioos umf szlp — = = %”w LabVI EW OnllneTralnlng
Programming With DMy [O1®] ${n}|y| 3 kaier). | 15w Applicsion Fomt |+ [ Tov 5o |60~ [Wb AP

Exercise e LabVIEW Core 1

Quiz

* LabVIEW Core 2

* LabVIEW Core 3

* Advanced Architectures in
LabVIEW

* Object Oriented Design and

Review

Answers Summary

| Seepz.

3. Creste on anaicg mput voltage channel.
2 Set the rate for the sample clock. Additionally, define the sample mode to be finte and set the
dehhkxwdpﬂ(w

‘;3 Cafl the Start Vi to start the scquesition.

M. Use the Read VI to measure multiple samples feom N Channeis on the device. St 2 tenecut 5o an
jeor 1 returned # the samples sre not returned in the specified trme imat

5. Call the Clear Task Vo clear the Task.

£ Uie the popup dulog bes to drplay an error f amy

Programming in LabVIEW
* LabVIEW FPGA

7= : . LabVIEW Real-Time 1 & 2
This is a feature of a Polymorphic VI, meaning )

that the VI can take different forms based on the

ni.com/training/online
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LabVIEW Learning Path

Certified LabVIEW Certified LabVIEW Certified LabVIEW
Associate Developer Developer Architect
4 I
| 1 N || 1
—>
—
—>
—>
—
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LabVIEVW Machine Vision

- Target Audience:

- New users of NI Vision
Products

- Developers of vision
applications

- Skills Learned

- Develop a machine vision
application in LabVIEW

- Acquire and display images

- Use image processing
functions

Released Oct 2014 | Duration: 3 days | Price: $1689 W7 NATIONAL
)¥ INSTRUMENTS'
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New Embedded Control and Monitoring Training Course

- Delivers hands-on training for designing, prototyping, and deploying a reliable
embedded control and monitoring application

System Development and Deployment

Certified LabVIEW

e 4 EMbedded Systems
Developer*

LabVIEW Embedded Control

Core 1 and 2 and Monitoring > *

Embedded Systems
—> Integrator Training

*A CLD or higher is required before attempting the CLED exam

Recommended course
O Partner-only course

. Optional certification

y NATIONAL
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Attend a CLA or CLD Summit to:

Network and exchange best practices with
e other certified professionals and NI engineers
» Participate in highly technical presentations

* Get exclusive opportunities to meet with NI
developers

Take the recertification exam for free

Learn more at ni.com/cla-summit

You must be certified to attend a Summit. Email certification@ni.com to register for an exam near you.
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mailto:certification@ni.com

B Certified LabVIEW Associate Developer

Certified LabVIEW Professionals " Certified LabVIEW Developer

Certified LabVIEW Architect

20000

15000
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5000

2007 2008 2009 2010 201 2012 2013 2014
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Learning 2.0: Continuous Learning Path

CLD Mastery User

CLD
Pass Exam!

ni.com

& LabVIEW

CERTIFIED DEVELOP! 'ER
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Certification Preparation

Yesterday Learning 2.0

Numerous People CLD Graders

‘7NATIONAI. .
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LabVIEW for Embedded Systems Certification

- Validate your expertise using LabVIEW Real-Time and LabVIEW FPGA

- Join over 30 existing CLEDs and attend exclusive community events
- Learn more at ni.com/cled

"The recognition of being a CLED has gone far to
‘ La bVI EW p/ace me as one of the t op e mbedded devel opers

CERTIFIED EMBEDDED SYSTEMS DEVELOPER

n the industry, my customers are confident
knowing they have one of the best solving their

challenges.” — Robert Mortensen, Endigit

VNATIONAI. .
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LabVIEWV for CompactRIO Developer's Guide

- Best practices for designing embedded control and monitoring
systems with LabVIEW

- Recommended architectures and frameworks
- Downloadable example code throughout
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’ INSTRUMENTS'



Next Sessions

Next Sessions

09:30 - 10:15 Personalizing the LabVIEW Software Engineering Best
Environment to Accelerate Practices for LabVIEW
Productivity
ni.com ,‘z“?'}-:!%':nAELNTS



