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Innovating in a Platform-Based World



The Programmable World




Industrie 4.0
Internet of Things
Big Analog Data™ Solutions
Intelligent Systems
Smart Factory
M2M
Industrial Internet







(44
Cyber-physical systems (CPSs) will transform entire industrial
sectors, including transportation, healthcare, energy, manufacturing,
and agriculture. There is an urgent need to develop design

. : : . 99
methodologies that will provide real-time, guaranteed performance.

—Vijay Kumar, Assistant Director for Robotics and Cyber-Physical Systems,
Office of Science and Technology Policy at the White House
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Are You Wearing a Watch?



Tuesday, 6 August
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[ vitelmstumens ] Platform-Based Embedded Systems




PC Platform
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Word Processors Gaming Systam Cash Register Photo Album Card Playing

Windows/Intel

Laptop Desktop Embeddead PC




Web Platform
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Publishing Banking Video Rantal Radio Shopping

HTTP/HTML

Laptop Desktop Embeddead PC
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Mobile Platform

Computers Music Player Smartphones E-Readers Television

ety

Desktops .
and Laptops iPhone




Graphical System Design

il
Monitoring Embedded Control

Desktops and PX!I and Modular
Laptops Instruments

NI CompactRIO
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Data Flow ‘ C/HDL Code € fextual Math ; Multirate DSP. Simulation " State Chart

Desktops and PXI and Modular

NI CompactDAQ
Instruments

NI CompactRIO




LabVIEW RIO Architecture

& LabVIEW

Analog Output
Digital I/O

Procssor
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“In the past year | have been struck again and again by how

Important measurement is to improving the human condition.
—Bill Gates



PCIl Express
USB
PXI Express
Ethernet
WiFi

Custom I/O

Voltage
Temperature
Strain
Acceleration

Motion



Rik Prins

Application Engineer Specialist, NI






NI CompactDAQ




Rugged Ethernet Chassis
NI cDAQ-9188XT
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Data Bus Processors FPGASs Converters



L2 | abVIEW

Analog Output
Digital 1/0
Custom 1/O

Processor







Vector Signal Transceliver

DUT Control \./—\./ Power Level Servoing
: \/ Noise Correction

Protocol Aware ATE
Software Defined Radio

.
Vector Signal Analyzer —1 i" ’ l_
J‘ e L Channel Emulation

Frequency Triggering ) |
Test Sequencing \ /./\ Vector Signal Generator

Frequency Domain Averaging




Two Programming Options for NI VSTs

The compatibility of industry- The flexibility of the
standard instrument drivers LabVIEW RIO architecture
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Instrument Driver
FPGA Extensions

NI Instrument Driver FPGA VIs

FPGA pxt.mask trigger

Application or User FPGA VI



Testing Modern RF Transmitter Front Ends

Variable-Gain
> Amplifier

PXle- VST Baseband In ’
8133 PXle- '

5645R

RF



RFIC Production
Test Application

* Using instrument driver
FPGA extensions

« 30X lower test times
* Increased test coverage

Hittite

MICROWAVE CORPORATION
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Test System With Instrument
Driver FPGA Extensions

Hardware Test Sequencer

&ElabvE8’W. Variable-Gain
Amplifier
>
Processor
>

SPI DUT Control
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Test System With PXI MultiComputing

LTE Analysis
£ LabVIEW Variable-Gain
Amplifier
. Analog Output "

Custom I/O

LTE Analysis
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Transmitter Control Unit for Radar Application
using NI RIO and LabVIEW FPGA

PREPARED FOR
NIDays 2013 Brussels
34 October 2013

PRESENTED BY
Armando ARENAI
AIR DEFENCE PROGRAMME

armando.arenai@nspa.nato.int
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O Project requirements and goals:
O Development cost savings
O Future maintainability

O Development:

d NI PXland RIO
components

1 Benefits

1 Conclusions

3 October 2013 A. Arenai / Air Defence Programme 44



NATO

[

~ )Y ect Introatictic
OTAN ! L QJ“!; jr;e U ULULIVUIl

P

i B

U Requirements:

O Replace the Hard Tube Modulator of the RSRP radar using modern Solid

State Technology (Marx Modulator)
O Design a new Transmitter Control Unit to:

O Control the Solid State Modulator

O Process the analog and digital Status/Fault Signals
received from various sub-assemblies to ensure
safety operation of the system

O Man-Machine Interface
O Goals:

O Minimize immediate development costs
0 Reduce maintainability and support costs




d Block Diagram

S RADAR SIGNAL PROC.
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U Implementation using FlexRIO and PXI Controller:
= PXI-7852R

PXle-8115

& = ﬂ-;

Custom
Logic

8 High Speed Analog IZ:
l Signals

NI-5751  PXI-7952R




O Benefits - Cost Savings

O Compared to a commissioned custom development using COTS
products/assemblies (non-MIL standard):

O Development costs:

40%

CUSTOM NI-PXI
200 k€ 120 k€




O Benefits — Obsolescence/Maintainability:

U LabVIEW FPGA development environment hides the “behind-the-scene” of the
hardware layer(s) offering a stable and robust platform which ease the future
supportability and maintainability of the whole system

B ol o e




L NSPA has selected the FlexRIO and LabVIEW FPGA as the core
elements to overcome the challenges of redesigning a Transmitter
Control Unit s

e & & & o o

Q Key Benefits: e

Q Shertem the development cycle = - - - - - -

Q Reduce the development and ) wm )
production costs .. ...
QO Mitigate the risks for future S o eiseie s
obsolescence e B
Q Ease the supportability and y . s

maintainability
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Abbott buys laser cataract specialist OptiMedica for $400M.

—optics.org




Zyng All Programmable SoC

Processor I/O

Processor 7 Series FPGA

Processor
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Digital I/
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Software-Designed Controller
NI cRIO-9068
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Software-Designed Controller
NI cRIO-9068
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NI Real-Time OS History

IR ‘- gl Ll

1999 2004 2006 2007 2009 2013

Phar Lap NI ETS on NI Hypervisor NI Linux
ETS R ANATS Multicore Real-Time



Database

Raima
MySQL
SQLite

\Y[e]gls[e]B}=}
CouchDB

Linux Community

Security

OpenVPN
IP Tables
System Logging
fail2ban
denyhost

</>

Code Reuse

C/C++
Shell Scripting
Python
Ruby
Perl

Connectivity

Isshd
IPv6
SNMP
NTP
netstat



NI cRIO-9068



B LabVIEW

Analog Input

Analog Output
Digital /0
Custom I/O

Processor




PCI

PovElis ) G Spartan-3

(MPC5200

Local Plus

PowerPC) G Spartan-6

(MPC5125

AXI

Dual ARM -

Cortex-A9




Machinery Corp
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Competitor I

cRIO-9074

cRIO-9068 @
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NI Supports Your Success

Through extensive services and Alliance Partner networks

R

— [ Your Solution

NI Services
Training, Calibration, Maintenance, and More

NI Products




/00+ Allilance Partners
1,000+ Locations, 60+ Countries

N,
'y \

Source: ni.com/findapartner



NI Alllance Partners

Consulting Integration Product Ecosystem



Test & Measurement Visual Inspection Systems

Process Control Product Localisation and Identication
Automated Test Cells Quality Control
Realtime Deterministic Execution Combination with Motion (robots)
High Speed Measurement & Control Smart Camera

NAEEEN

The LabVIEW software development environment lets us integrate measurement and control
functionality with important aspects such as user-friendly visualisation, datalogging, database

SEEXEX.  communication and report generation.

LabVIEW

NATIONAL INSTRUMENTS™

)*Alliance




TEST & MEASUREMENT SOLUTIONS

Experts in product testing

www.tm-solutions.eu
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Test and Quality Data Management
In the cloud —

Plug in with NI TestStand or LabView — Collect, store and
analyze test data in the cloud




-I:thnoaogies Specialist in delivering solutions based on NI LabVIEW

+ Support and consultancy in the area of measurement
and automation applications based on LabVIEW and/or
TestStand

2 | abVIEW

CERTIFIED ARCHITECT
CERTIFIED DEVELOPER

+ Custom LabVIEW software development

» Automated Test and Measurements Systems "7|hN]sA1T|I‘%NN|AELNTS

» Machine Vision and Motion = CERTIRED M TestStand ARCHITECT

- I CERTIFIED NI YSestStand DEVELOMER
+ Machine automation

» Training in LabVIEW (object oriented) software architecture Silver
Alliance
+ LabVIEW Realtime, FPGA Partner

www.Vvi-tech.nl

Presentation
14h45; Using Network Streams Migrating from a Single Machine Object Oriented Application to a Distributed Application




NI-PARTNER PRESENTATION
15H35-16H20 - TRACK C
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THE 10 MOST FREQUENTLY MADE MISTAKES,
WHEN DESIGNING AND BUILDING A TURN-KEY \_
PRODUCTION TEST PLATFORM FORPCB'S  (Ghyps

Virginia Panel Corporation




Thank you!

imgumM

SPCB PIFZ0TRONICS

- bl CENAT
Solutions A od
wea M|
J

WOW TECHNOLOGY




"7 NATIONAL
INSTRUMENTS

NI myRIO

.=/ LabVIEW 2013




WORLDWIDE GRAPHICAL SYSTEM DESIGN

CONFERENCE




