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Welcome

Branch Manager NI Sweden
René Voorhorst



Do More Innovation with
Graphical System Design



Everyone is talking about the world economy!







Advance health informatics Engineer the tools of Reverse-engineer Provide energy from fusion
scientific discovery the brain

TR

Engineer better medicines Provide access to clean water Enhance virtual reality Restore and improve
urban infrastructure

Develop carbon Advance personalized Make solar energy Prevent nuclear terror
sequestration methods learning economical

s

Secure cyberspace Manage the nitrogen cycle

Source: National Academy of Engineering



“Engineering is Tomorrow’s Future
along with the solution
for Today’'s Problems”

[ EDN ]



Swedish challenges solved by
Graphlcal System Design




A Partnership in Innovation

Your Domain Knowledge
and
Graphical System Design
Tools of Innovation

PROTOTYPE DEPLOY




Do More

'with NI LabVIEW]



Number of Cores

mim

Personal Supercomputing

Intelligent Distributed Systems

Rapid Embedded Design
and Prototyping

Deterministic Algorithm
Deployment

V NATIONAL
¥ INSTRUMENTS



Fixed-Point Casting Functions New Dynamic Data Express VI

Data Value References Command-Line Differencing

Using Xpath to Query XML Documents

Group Digital Signals Express VI TDMS and NI-DAQmx Logging Integration RSS-Driven Getting Started Window
' Guaranteed Downcasting of Classes . .
New System Directory Vls Vi Snlppets g Enhanced Curve-Fitting Functionality LabVIEW DataFinder Toolkit
New VI Analyzer Tests Sound Vs on Mac
Native Recursion New Signal Processing Vls
Enhanced |Con Edltor SSL Security for Web Services

LabVIEW

VI Hierarchy Window Enhancements

CPU Information Palette Quick Drop Improvements

Bus/Line Configuration in Digital Waveform Graph
Partial Differential Equation Palette

Generate .NET Interop Assemblies Domain Account Manager Enhancements
Probe Watch Window New In-Place Element Structure 1/0 Nodes New Matrix Functions
Feedback Node Configuration Options
LabVIEW MathScript RT Module Parallel For Loops
New 2D and 3D Plots
i TDMS File Format Improvements
Enhanced Block Dlagram Cleanup Search Algorithm Enhancements

VNATIONAL
¥ INSTRUMENTS



Graphical Scripting for LabVIEW
David Ek and Pelle Steen



Supporting the Next OS: Windows 7

Improved multicore/multitasking
Increased USB DAQ throughput
Enhanced performance with 64-bit

Tested LabVIEW 2009/driver support

‘TNATIONAL
¥ INSTRUMENTS



[Multicore]



Applications Determinism

Graphics @ Vo IR ' Real-Time 1/O

Services

VNATIONAL
P¥ INSTRUMENTS



Evolution of Multicore

Quad-Core Controller with Virtualization

Operating System-1 Operating System-2

NATIONAL
INSTRUMENTS



NI Real-Time Hypervisor

Run LabVIEW
RealTime and
Windows XP

simultaneously Windows XP LabVIEW Real-Time

NI Real-Time Hyperwsor

Available on multicore PXI
and industrial controllers

‘( NATIONAL
INSTRUMENTS




Do More

|Data Acquisition]



NI Data Acquisition

l

———

NI Wi-Fi DAQ
- !.’Eih- Ethernet DAQ

I I

o _ UsSB ——
R Series
PCI PCI Express
| 1996 | 2004 | 2006 \
1995 \ 1998 2003 2005 l 2008
ISA E Series PXI Express
reas NI CompactDAQ
a . LRk i
M Series &'_ T![ﬂ{irf\ wd

‘TNATlONAL
¥ INSTRUMENTS



Three Al timing engines
Built-in BNC triggers
Four counters
Locking USB cable
9 to 30 VDC power

Four-slot option

NI CompactDAQ

»

NATIONAL
INSTRUMENTS



NI X Series Multifunction DAQ

16 PCI Express and PXI Express devices

Enhanced NI-STC3

= 4 enhanced counters

= 100 MHz timebase

* |ndependent analog/digital timing engines

Higher throughput and lower latency
= Native x1 PCI/PXI Express interface
= 8 DMA channels for parallel data stream

V NATIONAL
¥ INSTRUMENTS



X Series Data Acquisition Demo
Pelle Steen



SC Express
High Channel Count DAQ Systems

Increased Accuracy H High Bandwidth

» Up to 24-bit resolution » PCl Express - Dedicated bandwidth/device
» Delta-Sigma A/D converters » Dynamic strain measurements

» Anti-aliasing filters per channel » ADC per channel

T

Best-in-Class Synchronization Easy to Use

» 100 MHz reference clock built-in chassis » Same DAQmx driver as DAQ & DSA

> ns synchronization with DAQmx Multi-Device > New Bridge Channel Type in DAQmXx

> Automatic synchronization with DSA & X Series » Modules & Terminal Blocks auto-recognized

VNATIONAL
¥ INSTRUMENTS



Do More

[Wireless Measurements]



Low Power. Reliable.
& LabVIEW"A

16-bit voltage input node

24-bit thermocouple node

Up to 3-year battery life

2.4 GHz, |IEEE 802.15.4 radio

Programmable nodes

VNATIONAL
¥ INSTRUMENTS



WSN System Architecture
< LabVIEW

LabVIEW .."WSN ¢, LabVIEW for Database Worldwide ~ Wireless Enabled
Real-Time ° Gateway °, Windows Servers Web Smart Objects

11 r
WSN [
Measurement M

Nodes

‘7 NATIONAL
¥ INSTRUMENTS
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Do More

|Automated test]



Expanding Measurement Capabilities

28
26
24
22
20
18
16
14
12
10

Accuracy (Bits)

100 1K 10K 100K 1M 10M 100M 1G 10G 100G
Sampling Rate (S/s)

. Traditional Instruments

@ N Products, 2004

‘TNATIONAL
¥ INSTRUMENTS



Expanding Measurement Capabilities

Anticipated for 2010:

28 NI PXI Express Digitizer with
Tektronix Acquisition Technology

26 L

24 .9 >10 GS/s

" >3 GHz Bandwidth

09
"-? Teklmn.;rx Tm

Accuracy (Bits)

0G 5G 10G 15G 20G
Sampling Rate (S/s)

. Traditional Instruments . NI Products, 2008 . NI Products, 2010

7 NATIONAL
J¥ INSTRUMENTS



WGL/STIL
*.. Importing

High-Speed Digital Source Measure Unit High-Speed Signal RF 6.6 GHz
1/0 Insertion Switch VSA/VSG

7 NATIONAL
J¥ INSTRUMENTS



New RF Toolkits

WLAN Toolkit GPS Simulation WIMAX Toolkit

spectrum  Constellation Power vs, Time

7 NATIONAL
J¥ INSTRUMENTS



NI FlexRIO

f Announced
{ November 2008

NI PXI-795x PCl-based FlexRIO
FPGA Modules

* Virtex-5 LX Series FPGAs
e 128 MB onboard DRAM

sl
: Announced

b | February 2010

NI PXle-796x PCIl Express-based

FlexRIO Modules

Virtex-5 SXT Series FPGAs
512 MB onboard DRAM

Co-processing for other
instruments

7 NATIONAL
J¥ INSTRUMENTS
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Peer-to-Peer Streaming demo
René Voorhorst & Pelle Steen



NI FlexRIO

NI 5752 32-Channel Digitizer
Adapter module

Optimized for nondestructive test and
ultrasound applications:

ramn.
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NI 5781 Baseband Transceiver
Adaptor Module

Implement custom RF modulation and
demodulation, channel emulation, bit error
rate testing, or spectral monitoring and
jamming.




Do More

IReal-Time Test]



Real-Time Testing and Simulation

Controller System

Closed-Loop Interactions

7 NATIONAL
J¥ INSTRUMENTS



% NI VeriStand

Real-Time Testing and Simulation Software

Hardware I/O =

Models m e ——
Stimulus Profiles | | comm—
Data Logging “. e —
Calculated Channels =

Alarming

»  Ready to configure and use

‘7 NATIONAL
P¥ INSTRUMENTS



VeriStand demo
Jimmie Adolph



Do More

|[Embedded Control]



NI RIO Technology Platform

(" Processor [ FPGA w 1/0 -

Enet USB RTOS Analysis IP Control IP Analog 1/0 Digital I/O

Analysis Control Timing IP Comm IP Comm 1/0 Motion I/O

\ Logging Comm ) k IPNet 3" party IP ) \ 3 party I/0 J

& LabVIEW
NI RIO Hardware

llu-

Board-Level



javascript:top.BigPreviewPopup(3941, 1995);
javascript:top.BigPreviewPopup(2902, 2163);
javascript:BigPreviewPopup();

CompactRIO Evolution

cRIO 911x

Real Time Mathscript
Vision Capabilities
File 1/0 througput
Model execution
Math IP Fixed point

Signal Processing and
measurements

MXI-Express RIO for high
channel count

VNATIONAL
¥ INSTRUMENTS



CompactRIO Motion Control

LabVIEW
SolidWorks Interface
Simplified digital prototyping

P,
SolidWorks

LabVIEW
NI SoftMotion Module
Simplified motion

C Series Drive
Interface Modules
Servo drives | Stepper drives

‘7 NATIONAL
’ INSTRUMENTS

7 NATIONAL
J¥ INSTRUMENTS



Delta Robot Demo

David Ek



|Robotics]



LabVIEW and Robotics World

LabVIEW Robotics 2009

LEGO® MINDSTORMS ®
NXT LabVIEW Module

by
_—
U

ImaginglLab Library
for DENSO

VNATIONAL
¥ INSTRUMENTS
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Advanced Robotics Applications

e Pick & Place Assembly
Lab Automation

Flexible Manufacturing

e Test Automated Test
Visual Inspection
Multiple Measurements

e Material Work Polishing
Deburring

Machining




Key Offerings

IP for navigation, steering

Tools for integrating
kinematics and more

text-based algorithms

] Robatics
Myt m M i M
Sensing Connetl Liviky Protocols 1 K= rand(n, 1}*5_}
L{: ok n?7 z v = randin, 17%5; _
= x 3 [wx, wy] = voronoi(x, vl
Path Planning  Obstacle Avai... Steeting o Wy = [-.'.-m‘;]_‘l ::| R -,'.--:'.-|:]_‘l ::|1: l
ff" UU‘
w Ed
Robatic Arm Downloads

.

_/

Deployment to Real-Tim
and FPGA hardware

Examples of real-world
applications

NATIONAL INSTRUMENTS




Delivering Innovation Together

Your Domain Knowledge
and

Graphical System Design
Tools of Innovation

PROTOTYPE DEPLOY




Ensuring Complete System Success




Do More

lwith Graphical System Design]



Graphical System Design Awards

Christine Nilsson
&
Mats Hanson

Professor Mechatronics and
Director KTH Learning Lab



N I Days Graphical System Design

WORLDWIDE GRAPHICAL SYSTEM DESIGN

CONFERENCE

Tide___________________JAuwhols)

Designing an acoustic spectrometry instrument Felix Torner, Acosense AB

ACHIEVEMENT AWARDS

CompactRIO used for Control and Measurements O. Svensson, Uppsala University
in the Low Voltage Marine Substation at the Lysekil
Wave Power Research Site

Standalone Operation of "Oldie but a Goodie" Staffan Sjogren, Maria Berghof & Goran Frank, Div.
Hardware, with Newly Developed Labview Program of Nuclear Physics, Lund University

and Data Acquisition System, for Atmospheric

Measurements at Remote and Harsh Locations.

Developing a State-of-the-Art Diesel Exhaust Rune Berge, Rowaco AB
Measurement Platform with CompactRIO and

LabVIEW

Internal Combustion Engine Mode Switch Control Patrick Borggvist, Lund University

Using LabVIEW Real-Time and FPGA



N I Days Graphical System Design

WORLDWIDE GRAPHICAL SYSTEM DESIGN

CONFERENCE

Tide __________________JAuthols)

Automated Vision Interpretation

Using the NI PXI-platform to achieve high
resolution in dolphin sonar recordings

Test Laboratory Supervision System

A Configuration Driven Approach for LabVIEW
Development - A Volvo CE Case Study

An online workbench for electrical experiments
using LabVIEW and PXI instruments

ACHIEVEMENT AWARDS

Dan Olsson & Ulf Jonsson, Infotiv AB

Josefin Starkhammar, Lund University

Anders Olofsson, Cool Engineering AB

Jan Klasson & Helena Dimitriou, Symbio

Ingvar Gustavsson, Blekinge Institute of
Technology



Winner Swedish GSD Awards 2010

Author:

Patrick Borgqgvist,
— Department of Energy Science
— Lund University

Title:

Internal Combustion Engine Mode Switch
Control Using LabVIEW Real-Time and FPGA



Case Study
- Internal Combustion Engine Mode Switch Control -

* PhD student Patrick
Borgqvist, Department of
Energy Sciences, Lund
University

* Decreased fuel consumption
through mixed combustion
modes utilizing Cargine fully
flexible pneumatic valve train

e Utilizing LabVIEW Real-Time
and LabVIEW FPGA on a PXI-
8110




LabVIEW Control System - Design

* Data acquisition
| TCPIP
. <€ >
Sl o

e Real-time data
Host PC

analysis
* Real-time control
* Monitoring (in-cylinder
pressure trace,

(combustion timing,
load, valve timings...)
combustion timing, valve |
lift curves,
temperatures...)
* Send control commands

over TCPIP

*In-cylinder pressure
trace

*Valve lift Curves

@ 1800pulses/rev
(1000rpm = 30kHz)

>

Actuator commands

FPGA

e Cycle resolved
programmable

Single Cylinder Volvo sampling

D5 Research Engine * Programmable
actuator logic

NN .




LabVIEW Control System — Benefits

Flexible
- New control tasks are easily added to the real-time target using
timed loops executing in parallel

Complicated Tasks Made Easy

- m-files executed in real-time

- Hardware and sampling tasks are easily reprogrammed using
LabVIEW FPGA

Multi-Tasking

- Previously used control system distributed over different
applications and PCs have been successfully merged into a single
LabVIEW project



Partner Introductions



COLUMBEBIA

Your Partners in True-

Flexible, Reliable, Modular, ( \
‘ Re-usable Test Solutions & @,Pc

Mass Interconnect Systems. -

ngineering

NI — Partner presentation
15h00 - Track 3

6TLs true modular
test systems save
money and time

By 6TL Engineering and
SA Sistel




CIM Industrial Systems A/S

Danish Company specializing in
. . Software Solutions and Test Solutions.
Europe’s leading developer

in LabView and TestStand
The NI Certification Program

CIM Industrial Systems A/S

“‘Bestin Europe”

CLA certifications
Europe
5of 27

=
A
AT
FLEXSTAND

New TestStand Operator Interface.

Win an iPod - fill in the form
and deliver to CIM in the

WWW.CIm.as exhibition area
LabView * TestStand - FlexStand

CIM Industrial
Systems A/S



C@L THE ART OF TESTING

ENGINEERING

member of & Etteplan

- Cool Engineering’s business idea is to offer services regarding testing, mainly for the automotive industry.

- We are specialised in climate testing, simulation, evaluation, analysing and
presenting the results. We are able to execute testsin our in house laboratory
orin our contractor’s test-rigs: Heat- and cooling performance, battery cooling and
pressure-drop performance.

- We also perform engine tests in our own engine testrig, such as aging
of catalysers and engine performance.

- Cool Engineering develops and markets our own test equipments.
Our company possesses the expertise in areas such as mechanical design,
electrical design, software programming.

- We deliver “turn key equipment” with the right quality, delivered at the right time.
Cool Engineering develops software for data acquisition systemsin a LabView™
based user interface. Cool Engineering is an Alliance Partner of National Instruments.

- We also offers: Consultancy assignments regarding testing, verification, design and simulations of climate comfort,
engine optimization and systems for electrical and hybrid vehicles.


http://www.etteplan.se/default.asp

CyberCOm - “LOcal presence GIObaI reaCh” Company presentation

Cybercom Sweden North

Cybercom Sweden East Plenware Finland | Plenware Estonia

Cybercom Sweden West ‘..

-

P

Cybercom Dubai JVC Cybercom Cybercom
Datamatics Singapore

Cybercom is a high-tech IT consultancy with global delivery capability for
turnkey solutions as well as specialist competence

Well established within: Telecom, Industry, Media, Bank & Finance, Retail, Public
2000 employees with 24 offices in 10 countries mainly within Europe and Asia

Long experience in Test Methods and Testsystem Design



GOPEL
electronic

Alliance Partner
Boundary Scan/JTAG




“The power of the Enea group” NATIONAL

Alliance Member

y NATIONAL

B Full Spectrum Services for the

Customers value chain TDFrame®

Business Case

Project management
Audits

Mentorship
Pre-studies

Roadmaps

System
Architecture

System Architecture
HW & SW

Platform Architecture
Usability

Development

Test & Validation

Embedded design &
implementation SW

Embedded Design
HV‘."

FPGA design

Communication
Design

Support
& Maintenance

.

=

Test and Verification
Test Process Design

Test Management

Trouble Report
Handling

New requirement
implementation

Cost Reduction HW
CM

ENEA



EIS by Semcon

EIS offer a rich range of services in embedded systems. By us, you may
receive industry-leading and best-practice support and extensive
knowledge into your product development and our know-how from other
industry sectors. We can reduce functional product risk and improve
quality. Through partnership with us, you can focus more on

product features and customer requirements.

Semcon

We work in close and long-term relationships with our customers, often
as a strategic partner defining the system and architecture of our
customers' future products.

WWWw.eis.semcon.com ) ) _,
e _ We bring objects to life
info@eis.semcon.com






‘7NATIONAI.
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As a Select Alliance Partner
of National Instruments we are

Committed to your success




What Virinco do...

...we specialize in.

» Automatic Test Equipment
WTestsand > NI TestStand
WATS > Test Data Management

...helping customers to:

» QOrganize test & repair data
> Improve production YIELD
»Improve product QUALITY

Qe Virinco



Sponsors

Sheraton Stockholm

Media Partners



