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2012
2008 y 2010 Data-Driven
1 Profici i
8 5006 roticiency Decision

Focus on integration Capabilities
d 2003 8.6 software including e- :
i 1998 8.20 Web Services Performance Learning

1993 7 Express Textual Math
y 1986 5.0 FPGA Object-Oriented

3.0 Real-Time Programming Programming
1.0 Macintosh , enabled
Release on Sun &
the Macintosh Windows

SRR

LabVIEW

2.0
Compiled 4.0
Language Software 8.0
Engineering 6i Distributed .

1 System -

1990 I~ 097 Internet Ready D\;sign Moticore Focuvsv on

d 2000 Optimized Models of Stability for
i 2005 Computation long-term

- Productivit
2007 3 2009 systems Ft;c;tjfe‘svl‘gcus
i 2011 15013

‘7 NATIONAL
’ INSTRUMENTS'

ni.com




—y Tou
o

Factory Dashboarg s

’’’’’’’

::::::

\VWhat's New in LabVIEW 2015

Write Code Faster. Write Faster Code.
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How do you spend your time in LabVIEW?

aDropping elements
aConfiguring elements
aWiring elements
QArchitecting code

aDeveloping algorithms
0Optimizing code
aRunning deployed code
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How do you spend your time In LabVIEW?

aDropping elements
aConfiguring elements
aWiring elements
QArchitecting code

oDeveloping algorithms ./

a2 Optimizing code

o Running deployed code
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Finding Elements in the IDE

Timing

© Pa | ette S @ l Q Searchl 2, Customize~ |
- Browse 0

Tick Count (... High Resolut..  Wait (ms) Wait Until N... To Time Sta...

- Search

Pl n Get Date/Ti... GetDate/Ti.. Date/TimeT.. SecondsTo.. Time Stamp...
°

l@ = Quick Drop  — =

. QUICk Drop <Ctrl —I— Space> Time Delay  Elapsed Time ‘ h‘

Numeric Integration.vi [NI_AALPro.lvlib]
DBL Numeric Constant
- Drag and drop from explorer Teststand AP! Numeric Constants
Uneven Numeric Integration.vi [NI_AALPro.lvlib]
Collect Numeric Array [NI_FunctionBlockMergeVls.Ivl

N[ EN | SubVls —| | ODE Linear System Numeric.vi [NI_Gmath.ib]
. ODE Linear nth Order Numeric.vi [NI_Gmath.Ivlib]
File Home  Share  View . .
GetNumericinfo.vi v
@ + 4 | « Cloud Das.. » SubVls v & Search SubVis -
. Configure... Help
Name ~ Date modified Type
‘ =) Clear Error Code.vi 6/10/2015 4:59 PM LabVIEW Instrumen
=] Create Controls.vi 6/10/2015 4:59 PM LabVIEW Instrumeny
=] Read Triggers Done Pause.vi 6/10/2015 4:53 PM LabVIEW Instrumen
< >
3items 1 item selected 23.5KB =
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Configuring Elements through Right-Click Shortcuts

- Replace common tasks with right-click shortcuts
Visible ltems >

) “Change to |ndicator” Change to Control
- “Make Current Value Default”

" } " Make Type Def.
- "Delete Chart History

- Popular requests on ldea Exchange Numeric Palette

Create

- Each shortcut required NI R&D development bl
ata Operations
Advanced

Description and Tip...

v v v v v

J Adapt To Entered Data
Representation >
Display Format...

Properties
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/ New Right-Click Plugins
Included in LabVIEW 2015

- Change to Array or Element

Yisible lterms k
Find Terminal

- Empty Listboxes
| Change to Contral

e EXplore I C har'li': l:l .-"—'-.r'r'EI-'

- Remove and Rewire Objects "

- Size Array Constants To Contents

hake Type Def,

Description and Tip...

Create 2
- Transpose 2D Replace ,
Data Operations ]
- Create >> All Controls and Indicators Advanced b
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Extend LabVIEW with Your Own Shortcuts
Create Shortcut Menu Plug-in From Template in LabVIEW 2015

- Automate common repeated
tasks by using a template VI to
write your own plug-ins

- Extend the LabVIEW
environment with VI Scripting

- Share and download plug-ins at
ni.com/lvmenus/

- All Right-Click Shortcuts
previously required NI R&D
development

ni.com

- oEN

Create Shortcut Menu Plug-In From Template.vi Front Panel

File Edit View Project Operate Tools Window Help o
WE
~

> [ |@ [15ptApplicationFont - ||Egv“'-'ﬁ;v“gv| »| Search A F@-]

Complete the following steps to create a shortcut menu plug-in.

1. Specify the name of your plug-in.

Test Plug-in

2, Specify whether the shortcut menu plug-in affects edit time or run-time shortcut menus.
(®) Edit time (panel or diagram)

() Run time (diagram only)

3. Specify whether to open the plug-in Vs after they are created.
Open Plugin Vs after creation

4. Run this VI. The indicator below will display the path to the new LLB.

C\Users\jspinel\Documents\LabVIEW Data\

PopupMenus\edit time panel and diagram\Test Plug- After creation, follow further instructions on the panel
inllb

and diagram of the new Vls to complete your plug-in.

v
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How do you spend your time In LabVIEW?

v Dropping elements

v Configuring elements
vWiring elements
aArchitecting code

aDeveloping algorithms ./

a2 Optimizing code

o Running deployed code
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Create Advanced Architectures Faster

Natively Create Actor Framework Actors and Messages

|

Edit ‘iew Projec

iel=1< I

t Operate Tools

£ Actor Framework Examplelvproj - P.. — = "
File Window Help

IETIER =

ltems | Files

-] Mg

[+ C;. Actor F

C;. Actor F
# [ 3 Alpha s
C; Beta Ac
&5 Depenc
[ Build Sy

Add
Find Project ltems..,

Arrange By
Expand All
Collapse All

Help...
Properties

= [k Project: Actor Framework Example.beproj

B Project I

4

il ‘
Yirtual Folder
Control
Library
Wariable

Class

Actor

HContral
Web Service

MNew...

ni.com

= Add an Actor to This Project EX

MNarme of Actor
Alpha

Inherit from:

Actar v

Save files to...,

CivUsers\lvadmint\DocumentshLabVWIEWY Data\Actar Framewark =
Exarnple

oK Cancel
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La b\/l EV\/ F PGA I\/l Od U |e Insert into Register Stimulate Al/DI

Develop, Debug and Compile Faster

4

Develop Your Code Faster with High Quality IP Probe Register Monter A9R9
Floating-point PID VI for higher precision control
SPland [2C Vs for communication with peripherals e @m |

n l
v scaled coefficients

b Connector(/AlD
Connectord/A00 W —[pmE]|Analog Output

reset|TTE Rl N reset

Motor simulation with ANSYS W por—

stop .............

Validate Your Designs Faster R
Create test benches with the Desktop Execution Node
New examples for working with analog and digital stimuli

Compile Your Code Faster
LabVIEW FPGA Compile Cloud Service included with SSP
Offload LabVIEW FPGA compilations to the cloud

Compile up to 5 designs in parallel ;g
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LabVIEW Tools Network

The App Store for Engineers and Scientists

TOOLS NETWORK

- Download 300+ Free and Paid Add-Ons
- More than 4,000,000 downloads
- ni.com/labviewtools

SCCT LA y
a5 By -
) | — ‘ SGADA ~ "‘""1!# — L. y

L \ —ImagmgLabJ
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TOOLS NETWORK

Powerful Front Panel
Plotting capabilities:

Vector Field
Streamlines
« Contour Plot
Histograms
Scatter Plots
Line Plots
» Bar Plots
NATIONAL
INSTRUMENTS'
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Visualize Data Faster

Advanced Plotting Toolkit by Heliosphere Research
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Build Scalable loT Applications Faster
RTI DDS Toolkit for LabVIEW by Real-Time Innovations

TOOLS NETWORK

» Scalable peer-to-peer data
communication

« Dynamic peer discovery

» Secure and reliable high-performance
communication

* Windows and NI Linux Real-Time OS
support (cRIO-9068)
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Build Advanced Applications Faster
Free New Additions to LabVIEW Tools Network

TOOLS NETWORK

Multicore Analysis & Sparse Matrix (8] 3
HHQs. ch | & Customize~ | 7| i
_J _nJ Thlml ..... e
B =
File V'O Vls\#on
. ) ¥
ra Spectral Transforms BEN - - 1
-4.52n i 13.56n
Multicore Analysis & Sparse Matrix Toolkit Jitter Analysis Toolkit
T4 Bomadcd WoAbench ol ®
:‘ Biomedical Workbench
GPU Analysis (2]
5‘ aQ .}" 1 | & search | & Customize~ |
B ) L4 »n
% (= (G = =
_— LVCUDA LVCUBLAS LVCUFFT LVGPU SDK
.o
- R e RPN R [ LabVIEW GPU Analysis Toolkit
<7 NATIONAL
LabVIEW Biomedical Toolkit ’ INSTRUMENTS
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How do you spend your time in LabVIEW?

v Dropping elements )\

v Configuring elements Write
v Wiring elements Code
v Architecting code Faster.
v De v.e/c.),c?/ng Algorithms ) Write
0Optimizing code } Faster
oRunning deployed code Code.
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“LabVIEW Without Limits”

Internal R&D architectural effort to improve:

Load Times

Memory Usage

Execution Speed

Application Build Time

Profile Data

Do Tek FG 50000
e Fluke 354085
Incremental Filbeswi
Do Recenen
Dema Sendvi
Frequenty.ghl

Frequncy Reipenievi

T3 Profile Performance and Memary =n|=n ===
7 Taming statistics 7] Profibe memary usage ol
Tamang details 7 Memory usage
Tirne wnit Size unit
milliseconds = kilohytes -l Select Appl
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m Build status

Creating installer ...

Building distribution ... (this could take several minutes)

W Warnings

Doooooooon

Start timer

Insert Code Here

(1

———HDEL
Time (ms)

e
Avg Time (ms) / Iteration
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Open Code Faster

\WWarm Load Time in Seconds
- Faster LabVIEW IDE launch times

- 8X faster load times of large
packed project libraries

- Open code without searching for 3.6X
missing VlIs from NI modules,

toolkits, and drivers

8.7X

o - N W B~ O O N 0o oo

2013 2014 2015
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Use Less Memory — Footprint in MB

LabVIEW 2015 applications are built to use less dynamic memory

3000
2500
2000 e
1500 21X
1000 650

400

O ____________________________________| E—————
2013 2015
mLabVIEW IDE mWLAN @VST OD I
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Optimize Memory Usage Faster

- New Profile Buffer Allocations tool

- Visualize and identify large memory allocations in Vs
Jools > Profile > Profile Buffer Allocations...

File Help

Profile Buffer Allocations = = “

Application Instances All Maximum buffers to display 100 & Size unit kilobytes

Buffer ID | VI Name
16 Untitled 2

Max Bytes | Avg Bytes | Min Bytes | #Run
| MaxBtes | | | dls
24076k | 24076k | 24.076k

W Time vs Memory Graph

50.00M -

Total -l
40.00M -
$ 30.00M-
=Y
@ 20.00M-|
10.00M-|
L s e S By Sy Sy Sy Sy Sy S SR A S S|

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Time (s) EH M

Threshold (B) 20480k |3 Start
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LabVIEW Real-Time Module

Flexibility to meet your lloT application needs

Run Faster with Updated NI Linux Real-Time kernel

On average 11 % faster benchmarked loop rates for single
point |I/O applications

Enhanced security feature support

Download New Packages to Integrate with the Web

s y
£} LabVIEW Real-Time 2015.lvproj - Praoject Exp\orerli‘ﬂ‘g

Packages on the NI-hosted repository help connect targets Fle Eit Ve Prject Gpere Tools Window Fil

to web applications L= IELELE Y
- Tools to work with existing php, node.js, and json-c o T 2

applications and improved Python support |

b [ Chassis (cRIO-9035)

Build Reusable Shared Libraries

New LabVIEW Real-Time shared library support el
Built using LabVIEW Application Builder VNATIONAI.
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How do you spend your time in LabVIEW?

v Dropping elements )\

v Configuring elements Write
v Wiring elements Code
v Architecting code Faster.
v De v.e/o.,o./ng algorithms ) Wirite
v Optimizing code } Faster
v Running deployed code Code.
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A Discussion on the Future of LabVIEW

‘7 NATIONAL
’ INSTRUMENTS'

ni.com




Summary

- Nl is investing heavily in software

- NI's software investments often involve significant, multi-year
development work

- New NI software technologies are entering the market now
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Modern User Experience

Goal: Provide users with a state-of-the-art, productive software experience

=1 b Watiases VirtualBench = 2 o [ o
‘. MINED SIGNAL OSCILLOSCOPE = FUNCTION GENERATOR =
Setup ‘ v | )  Sample Acquisition >
Auto Default : Peak Detect _—
416,67 kS/s Auto Triggered 200 ms/ s Persistence g
Clear Persistence
00000 Clear Display
Pinout
X
128 Averaged
256 Averaged
512 Averaged "
1024
2048 Averaged
4096 Averaged
VN> @oooy | EIE

Edge v

VINGA
Cur2 ==

Rising v

Force
3?;9 h\l, Curl 12.7 ¥ ny L
P I wcup -s5.00 v N L A =



User Interface Development

Goal: Empower users to create modern data displays wherever needed




User Interface Development

Goal: Empower users to create modern data displays wherever needed

[ <= == Title ==> ® |i|
C N https://cla-demo-2015.s3.amazonaws.com/FF TDemo/Function.htmi oite @ =
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15
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{
— g 5
E o
B.
g
<
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— -15 —
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Time
Frequency . . .
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IJ |
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FFT Size
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)
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FFT Shift? Loop Count =
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System Configuration

Goal: Visualize, configure and document your entire system inside the
proauct (software, backplane routing, sensors, third-party devices, etc.)

[ pX1e Chassis (NI 1082) |

Source Code ¥ |[f [ Home > Clocks - |[E
3 = (4] unsotes v || = [A] unsores v ||18 “[USRP_2 (Unknown, NI 2943R)|
w- n Fw - i Home > Source
= =
Qlllel 7o | e = [+ omores |
OFDM 40 MHz |10 MHz I 200 MHz L 200 MHz I ) 3 Virtual
40 MHz PXI Clk10 h 200 MHz DStara Clock | (I [ O ) R B ] || |l Ses Instrument — Instrument
board CI. Clock Clock L

ller (NI 8133)
5| =g
§
4
3
g "
=
H 5
FINE
g
g »
FPGA (Unknown, NI 7975R)
_ e
n§ : @
\_QI
H
ss_2 (NI 8374)

o L L
a ‘5. Generate Random U32.gvi Compute Bit Errors.gvi
E o .
£ o - Y Multirate Y Multirate
3 -~ oo Diagram orow Diagram

te - L L
: aram @ instument : OFDM Rx Fit.gmrd OFDM Tx Fit.gmrd
FDI FitFXP1.gmrd MathScript OFDM TX.g .

|
:
3
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System Management

Goal: Manage remote, deployed real-time systems from a web browser
@ mnsghea sysans vans: % N O o S |

€& - C [ localhost:81/#testanel /36 =

NI InsightCM : Test Panel

’Start .Stap Il Pause Last refreshed 2015-07-31 10:30:09 Ackion »  Wiew -
— Sales Demo
!! | Waveform H Feature Table || Feature Chart || Feature Trend |
Mod1-Cho v ", Set Scale
o—
a0 HHHPHHL‘HL‘HFL"H’JQHJHHH}'
20
Ve
P 10
F
@
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Data Capture and Analysis

Goal: Streamline how users capture, analyze and understand their data

= Chart |
((Gaph |  Audio Table | 1003 v |
1 I
0.998801721738305 N | i T [Value

033 it [ | Min -0.99880306
083 | i | " m Max 0.99880172
075 | I| | Average -0.0077291767
06— | | ] | iy l Median -0.0043373215
053 i ] i i i H ! Stel Dev 040723709
04— | | i Nurnber of Sarc 1,024,000
02 || Sampling Rate 1,000
0'2 Starting Time 1/1,/1904 1:58:0.
01

0
-01
-0.2
-0.3
-04
05— H it |
0E=T | IL i I
I | I I
ol "l ! N Hin
05— | II

-0.998803055978994 . . .
00:00:00 00:03:2 00:06:4 00:10:00 00:13:2 00:17:03.999




FPGA Abstraction

Goal: Drastically simplify the experience of FPGA programming AND
increase code performance

oefficients

i |l
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FPGA Abstraction

Goal: Drastically simplify the experience of FPGA programming AND
increase code perforrmance

FIR (Xilinx 6.3)

|D‘

[
Interleave Stream FFT (Xilimx 7.0)

Interleave Stream Distribute Stream m
- : E E
" FFT

I Ref (W, =
I (W
o
Q Ref (W = ..
=
p ool
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Large Application Development

Goal: Integrate seamlessly into companies’ software engineering processes
and streamline the process of upgrading users’ code

A
Details: Details:

@ @

Single Tone Measurements Single Tone Measurements

Numeric Constant "y" Mumeric Constant "y"
Wire Wire
Wire Wire
Numenc Terminal "frequency” Mumeric Terminal "frequency”
Greater? Greater?
Wire Wire
Boolean Terminal "x > y" Boolean Terminal "x > y?"
P  Stelnlnbublobulnleiet
[
1

Lkl | |Added
‘ M Single Tone Measurements

T <

A
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\Want to Learn More?

Visit our Point of VIEWblog ni.comy/point-or-view

(@ LabVIEW News 19 Posts tagged with the point_of_view tag 12 4Previous Mext»r Actions

“ [Point of VIEW] Debugging and Demystifying Compilers @0
With Grandma COBOL

Posted by bewilson  Jul 21, 2015

Today's post is part of a senes explonng areas of focus and innovation for NI software.

Today's Featured Author

Shelley Gretlein is a self-proclaimed software geek and robot aficionado. As Ni's director of
software marketing, you can find Shelley championing LabVIEW from keynofe stages to user
forums fo elevalor conversations. You can follow her on Twiifer at @LadylLabVIEWY.

Grace Murray Hopper (1806—1992), computer scientist and U3 Mavy rear admiral, is on record as the individual who
invented the first compiler and popularized the concept of machine-independent programming languages, and her work

led to the development of COBOL. Her influence eamed her the nickname Grandma COBOL[1].

Hopper's contributions led to the productivity through abstraction that engineers and scientists benefit from regularly
While her work was ahead of her time, compilers have advanced significantly since the Harvard Mark | computer Hopper
usedin 1944 Compiler design, even for a trivial programming language, can easily become complex, which makes
compiler theory one of the most specialized fields among software professionals today. This complexity translates to
gither a frightening or magical trick for the majority of engineers.

However, all engineers can benefit from this art form of software mastery. From Python to LabVIEW, compilers are
primarily used to translate source code from a high-level programming language (G, C#, and so on) to a lower level
language (assembly or machine code). Even more beneficial are cross-compilers that can create code to execute on a
computer where the target and development CPU or 035 are different.

.2 Stop email notifications
Wiew feeds

Recent Comments

Jova on [Point of VIEW] Data
Data Datal

JMclsaac on [Paint of VIEW)]
Data Data Datal

g JMclsaac on [Point of VIEW]
&% | Data Data Data!

Jeffrey_P on [Point of VIEW] Yo
Ho, the Timing's Right for Me

Jeffrey_P on [Point of VIEW] Yo
Ho, the Timing's Right for Me

[

e

Popular Blog Posts

@ [Foint of VIEW] Debugging and
Demystifying Compilers With
Grandma COBOL

IrEh EThinac Voit Maosd 30 W moaar


ni.com/point-of-view
http://ni.com/point-of-view

Summary

- Nl is investing heavily in software

- NI's software investments often involve significant, multi-year
development work

- New NI software technologies are entering the market now

‘7 NATIONAL
_ p¥ INSTRUMENTS'
ni.com



‘7 NATIONAL
’ INSTRUMENTS




Appendix

¢ NATIONAL
_ p¥ INSTRUMENTS'
ni.com



LabVIEW FPGA Compile Cloud Service

.

‘.

Compile Server
Farms out compilation jobs to
available workers

Ethernet

1 Compile Workers
Executes compilation jobs
and sends back a bitfile

Development Machine

Sends intermediate files generated by
LabVIEW FPGA to the compile server
using web services




NI InsightCM

NI InsightCM™ Enterprise

e N
/ \ InsightCM™ Server
NI Condition .
Monitoring Systems - Data Analytics Enterprise Infrastructure
(Based on NI CompactRIO) * Systems Management
» Device, User Authentication DR
* Data Management Historian

A 4

InsightCM™ Data Explorer

* Remote Analysis and
Visualization of Acquired Data

* Real-time Monitoring

« Standard Vibration Plots Included
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Stay Connected During and After NIDays

QD ni.com/community/NIDays
Bl facebook.com/Nationallnstruments
] twitter.com/niglobal

@ \outube.com/nationalinstruments



