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Diversity of Applications

“The Long Tail” of Embedded Design

Domain Experts**
• >400,000 design projects
• 1 developer/ many projects
• Millions of scientist and engineers
• 6 to 18 mos. development cycle
• Many designs 100-1000 units

Embedded Experts*
• ~200,000 design projects
• 5 to 12 engineers/project
• ~500,000 embedded design engineers
• 14 to 24 mos. development cycle
• 20% of designs 80% of units
•>50% of designs < 10,000 units

*VDC, EE Times, techinsights
**NI Estimates



Complexity, 
Time and Cost
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Build
•Custom HW/SW solution
•Use a lot of in-house resources
•Long lead times for new product
•Ability to get exactly what you want

Buy
•Off-the-shelf HW/SW solution
•Use less resources because systems are pre-built
•Better responsiveness to  your customers 
•Often get more than you need

Build versus Buy



Build versus Buy
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The Complexity of Custom Design
• Hardware and software costs

• Mechanical components (nonelectronic)

• EDA development tool costs

• Design specification and component 
selection

• Prototyping

• Hardware design

• Hardware test and verification

• Software development

• Software test and verification

• Mechanical design

• Manufacturing setup and tooling

• Manufacturing test

• Compliance and environmental 
engineering

• Documentation, training, and customer 
support

• Inventory management and EOL issues

• Sustaining engineering

• Opportunity cost



Embedded Hardware
(IPC, SBC,

µC, µP, FPGA)

Device Drivers

Board Support Package 
(BSP)

Driver API

Application Software



Innovation

Time to Market



Commercial Off-the-Shelf Technologies

•Faster Time-to-Market 
– Extend time-in-market

– Start on next project sooner

– More responsive to customer demands

•Lower development and maintenance costs

•Lower life-cycle management cost

•Reduced costs and risk over time
– “Hidden Costs” are taken care of for you

•Eases migration paths to future technologies



Design Approaches

COTS Custom



Design Approaches -
Common Architecture

Reconfigurable I/O



NI Reconfigurable I/O (RIO) Technology Platform

LabVIEW
LabVIEW Real-Time 

LabVIEW FPGA

Middleware

Driver APIs

Device Drivers

I/O Drivers

Application IP

Signal Processing IP

Control IP

Third-Party IP

CompactRIO & Single-Board RIO PXI,PC RIO (R Series, FlexRIO)

Value

Value Ultra Rugged Performance High Performance

Processor FPGA

I/O

I/O

Custom I/O



NI RIO Empowers Smaller Design Teams

Software 
Designers FPGA 

Designers
Custom IC 
Designers

ASIC 
Designers
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“In the past, we would have needed a team of four people – a controls expert, 
a mechanical engineer, an electrical engineer, and a programmer, now it takes 
only one person.”

Sean Dougherty, Mechatronics Supervisor for MacDonald Dettwiler and Associates – U.S.
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15 minutes

Buffalo Chicken Chili

Ingredients

1 rotisserie chicken 1 lb. ground chicken
2 carrot 3 celery stalks
1 red bell pepper 1 medium onion
5 cloves garlic 2 tbs. chili powder
3 tsp. ground cumin 1 tsp. ground coriander
1 can diced tomatoes 1 can tomato sauce
½ cup hot pepper sauce  2 12 oz. beers

Method

1 Start with a store bought rotisserie chicken, 
shred the chicken from the bone, and 
temporarily store the meat in a bowl.

2 Dice 2 carrots, 3 celery stalks, 1 red bell 
pepper, and 1 medium onion. Mince 5 
cloves of garlic and measure out 2 tbs. 
of chili powder, 3 tsp. of ground cumin, 
and 1 tsp. ground coriander.

3 Cook 1 lb. of ground chicken in a medium-
high heat pan with a little olive oil. Store 
the meat for later use.

4 Brown the vegetables in a pan with 3 tbs. 
of butter. This will take 10 to 15 minutes, 
until the vegetables are soft and tender.

5 Combine the vegetables, chicken, and 
spices. Stir and simmer for around 5 minutes.

6 Add 12 oz. of beer to the pan and stir with 
a wooden spoon.

7 Finally add a can of diced tomatoes, a 
can of tomato sauce, and ½ cup of hot 
pepper sauce and simmer until thickened.

8 The second beer is for you to enjoy while 
the chili simmers.

Inspired by www.cookingforengineers.com



ACQUIRE

SIGNAL

ENTER FILTER

PARAMETERS
- Frequencies

-Amplify signal

-Microphone input?

-Camera input

-Other sensors?

SPECIFY

TRANSITION 

FREQUENCIES

Graphical Programming is Approachable



What is LabVIEW?



LabVIEW is a Programming Language

•Graphical Programming (often called ‘G’)

• Data types

• Structures (i.e. loops, case, event handling)

• Standard functions (i.e. File I/O)

•Reuse external code

•Compiles to machine code

•Automatic multithreading



LabVIEW is a Development Environment

•Debugging tools

•Assistants

•Configurable functions

• I/O Finder

•UI Development Tools

•Software Engineering Tools

•Performance Tools



LabVIEW is an Engineering IP Library 

• In-line and off-line analysis and control

• Signal processing

• Analysis and filtering

• Complex math

• PID

• Vision

• Motion



LabVIEW is a Hardware Integration Tool
•PCI, PCIe, PXI, USB, Ethernet, serial, GPIB, and CAN 

devices

•Modular data acquisition hardware from DC to the 

GHz range

• 6000+ instruments from over 250 vendors

• Motors and Motion controllers

• Cameras

• Hundreds of PLCs

• Single-Board Computers



LabVIEW is a Cross-Compiler
Data Flow C Code Textual Math Modeling HDL/IP

Graphical System Design Platform

MacintoshLinux® Windows Real-Time FPGA Micro

Desktop Platform Embedded Platform



NI RIO Technology Curve

NI Single-Board RIO

NI CompactRIO

Multicore CompactRIO

PC RIO/R Series

PXI RIO/NI FlexRIO

Processor FPGA

I/O

I/O

I/O

Custom I/O

NI LabVIEW



PXI in CERN Accelerator Complex

LINAC 4



Medical Device for Premature Infants

•NTrainer System® based on NI 
CompactRIO and LabVIEW

•Pressure monitoring/control 
system teaches premature babies 
to feed

“With National Instruments LabVIEW 
and NI CompactRIO, we were able to 
reduce our development cost by 
$250,000…from 4 months to 4 weeks”

- Dave Stalling, Chief Technical Officer, KCBioMediX



Fedex Fire Suppression Control System

•Embedded temperature monitoring 
and control of suppression system

•Protects packages, pilots, and 
planes from fires

•Fast prototyping and deployment 
with RIO hardware and LabVIEW

“We were able to start with LabVIEW and 
CompactRIO for prototyping and quickly 
migrate our code to the NI Single-Board 
RIO for deployment – all in less than a 
year.” 

-Jeremy Snow, President at Ventura Aerospace

http://www.venturaaerospace.com/index.html


NI Hardware Vision for Build versus Buy
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• Intel, Freescale, Wind River

• Multi-core and real-time technology
Processor

• PCI/PCIe, Enet, USB, wireless, deterministic Enet

• Open architecture
Bus

• Xilinx Virtex & Spartan

• Reconfigurable hardware
FPGA

• Control & signal processing IP & I/O drivers

• Built-in graphical IP, integrate existing IP
IP

• Analog Devices, Texas Instruments

• Connect to any sensor & actuator
I/O

NI Technology Partner Advantage


