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National Instruments

A More than 40 internation"

branches * *% *
* }t?;# Fes % *

Ve _* *NI Q
A Corporate headquartersif 4 *, * s
Austin, TX *
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A 5,500+ employees
A More than 1,000 products
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e
National Instruments

Offering graphical system design solutions to the Test and Measurement and Industrial
Embedded markets $1.000

Revenue: $873M revenue in 2010, $900
$253M revenue in Q2 2011

Global Operations: Approximately 5800 Longterm track

5,500 employees; operations in more record Of grOWth

than 40 countries $700

and profitability

Broad customer base: More than $600
30,000 companies served annually
Diversity: No industry >15% of a0
revenue

$400
Culture: F OR T U NBO Best
Companies to Work For list for 12 3300
consecutive years

$200
Strong Cash Position: Cash and
short-term investments of $320M at $100 |
June 30, 2011 “l
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NIUSRP: a Platform for SDR Design,
Prototyping and Exploration

A Low cost ($3000),-R&3ted
RF Transceiver for software
defined radio

A Reaftime processing: Gigal »=. . _
Ethernet link streams live ¢ 2 & = .,., i
for real time processingon —  T——x
host PC running LabVIEW NF219x

RF Transceiver

N

A Hardware and software are
easy to install, connect, and
learn
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Signal Processing

N I U S R P Tunable RF Transceiver and Synthesis

Eront Ends A NI LabVIEW to dgvelop
and explore algorithms

A gge&ffgyzRéﬂgimgzo) A NI Modulation Toolkit and
2.4 GHz & 5.5 GHzZ821) LabVIEW adths to
synthesize and process
live signals
L. i
..'g,“‘. u ;:? M?\iﬁ?, ""“ I
P Illlll’llllllll
Applications T E— -l |

2 _'i'\\//' Rad'°2 g?:fgt,\); Reele Gigabit Ethernet

A GPS A Passive Radar Cznglecnvgyl -

A GSM A Dynamic Spectrum Access \ Pluganaplaycapability

A ZigBe® A Up to 20 MS/s baseband

IO streaming
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NI USRP enables Hosised Processing

Hostbased
Processing

RF

e ((Baseband IQ

LabVIEW.

b e N USRP. 3920
e || gl
7 - o {Hlumfmnmnpnm
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SR

A Compiled Graphical
Development Environment

A Intuitive graphical dataflow

programming environment with

Integrated .fescript textual
math

A Functionality tailored for scier
and engineering

A 750+ functions for signal
processing, analysis, and
mathematics
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Graphical Dataflow Programming

A An intuitive visual representation 03|
AAligns with al gorit hlﬁlﬁd%vel op

thought process | Foninear distorton|
A Maps functi_ogal 1tbloc;ll_<s to BF |
ncepts wit miliar _ o)
g?es?gr?tasttion w e _Egmmmﬂml- > T’”
A Modular and hierarchical b} =
A Highlevel tools and building it ok corten)
blocks

— 2
A Directly represents parallel, yIn] = 0.5x4[n] +x{n] + 0.1U ;[n]

multithreaded, distributed
systems
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Interactivity
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LabVIEW

" MathScript RT Module

Textbased signal processing,

analysis, and math within LabVIE |

A 750 buHnh functions / ustafined
functions

A Reuse many of your .m file scri

®00

©  MathScript Fractal.vi Block Diagram *

©IE||I"D"E" of ‘ 11pt Application Font |+ H;mv Hfu:v | E‘ il

oz

{MathScript Node]

I=15;
x=linspace(cx-l,cx+
y=linspace(cy-l,cy+l,m)
[X,Y]=meshgrid(xy);
€= -.7454

Z=X+i"Y;

for k=1:c

z AZ+c;

en

W

cccccccc

8.6b13 ¢

pts

created with The MathWorks, Inc.

MATLABsoftware and others

A Based on original math from
NI MATRIXx software

A native LabVIEW solution

A Interactive and programmatic
Interfaces

A Does not requiréarty software
A Enables hybrid programming

“han
= e ok
abs(Z));

A 2D ahd 3D Plotting / A Basic Operations
= ; Visualization:: A Polynomial Operations
i A Probability and Statistics A Trigonometric
= A Digital Signal Processing (DSR) Linear Algebra
= A Optimization A Matrix Operations
= A" Approximation (Curve Fitting /A Boolean and Bit Operations
- Interpolation) A Data Acquisition /

A Advanced Functions Generation

A Ordinary Differential A Vector Operations

A Equations A Other

MATLARBIs a registered trademark of The MathWorks, Inc.

trademarks are the property of their respective
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The Hybrid Approach

Combine Graphical / Textual Programming
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1 num = wn*wn;
2 den = [1 2*zeta*wn wn*wn];
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Demo 2a: Simple USB#&sed Recelver

Gigabit Ethernet
Connectiaio Host Computer

\ NI USRR190
Receiver

3 LabVIEW
o A USRP control (Tx & Rx)

A Inline Processing / Display
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NFUSRP Driver Software
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NFUSRP Driver Software

Initialize
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Realtime Spectrum Monitoring

-
43 niUSRP Rx Continuous Monitoring.vi Block Diagram
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