Developing Monitoring and Control
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We all have a challenge to solve...
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Graphical System Design

A platform-based approach for measurement and control
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The NI CompactRIO System
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The LabVIEW RIO Architecture

~ Real-Time Application
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Real-time OS

Application software

Networking and peripheral |/O drives
DMA, interrupt, and bus control drivers

ApplicationIP

Control IP

DSPIP

Specialized |/O drivers and interface
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Operating System Characteristics

Loop Rate Jitter
General Purpose OS .

- High-priority tasks can be preempted by
lower-priority tasks

» Extraneous background programs

Screen savers, disk utilities, virus 710-700 Hz Unbounded
software, and so on

« Peripheral Interrupts
Mouse, keyboard, and so on

Real-Time OS ®

« Scheduler ensures high-priority tasks
execute first

- Direct control over all tasks Up to 50 kHZ Bounded

- Stand-alone
+ NO mouse, keyboard, and so on
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LabVIEW Programming Model for CompactRIO
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NI CompactRIO Demonstration Kit
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Exercise

Temperature and Strain Monitoring
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STRAIN

GAUGE
RTD
Inputs: Outputs:
Slot 6: NI 9219—24 B/t Universal Analog Input Slot 2: NI 9401— & Ch, 5 W/TTL High-Speed
(4 DIFF - 7100 S/s/ch ) Bidirectional Digital /O Module
Analog Input 0 (A0 )>RTD Digital IO 5 (DIO5 )>LED1
(3 Wire Pt100-TCR3851)
Analog Input 2 (Al2 )->Strain Gauge
(Quarter Bridge / 350 Ohms)
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FPGA Technology
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FPGA Logic Implementation
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FPGA Technology Benefits gﬂi‘;‘m
- True Parallelism — Enables parallel tasks and i
pipelining

A

- High Reliability — Designs become a custom circuit

- High Determinism — Runs algorithms at deterministic
rates down to 25 ns (faster in many cases)

- Reconfigurable — Create new and alter existing task-
specific personalities
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Exercise
FPGA-Based Butterworth Filter

REAL-TIME APPLICATION

FPGA APPLICATION .
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LED

FUNCTION
GENERATOR

Inputs: Outputs:

Slot4: NI 9381— 0 V'to 5 VAI/AO Module With 4 Slot 2: NI 9401— & Ch, 5 \/TTL High-Speed
LVTTL DIO Lines Bidirectional Digital I/O Module
Mod4/Al7->Function Generator Digital 10 4 (DIO4)->LEDO

Sampling Period-> 20 kS/s
Resolution—>12-bit
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CompactRIO Developer's Guide

NI LabVIEW for CompactRIO
Developer's Guide

Recommended LabVIEW Architectures and Development Practices

for Control and Monitoring Applications

http://www.ni.com/compactriodevguide/
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http://www.ni.com/compactriodevguide/

NI LabVIEW RIO Evaluation Kit

90-day LabVIEW, LabVIEW FPGA & LabVIEW Real-Time evaluation

SR ., Step-by-step tutorials

/ and configuration

wizard

NI RIO Evaluation
Device with daughter

card for easy access to
* 1/0

Order at ni.com/rioeval
Online Community at ni.com/rioeval/nextstep
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Build on what you have learned today

Recommended Courses NI Services

Minimize Project Risk | Save Development Time | Reduce Deployment Costs
- LabVIEW Core Courses
Software Services Hardware Services
. I_a b\/l EW F PGA Software Subscriptions Warranty and Repair

Volume Programs Calibration

- LabVIEW RealTime 1 System Services
- LabVIEW Performance

Training and Certification Value-Added Services

Produet Training Technical Support Programs
Custam Training Plans Professional Services
Frofassional Certifications Partnar-Provided Services
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Training and Certification

i |

Together, the National Instruments training and certification programs deliver the fastest, most
certain route to increased proficiency and productivity using NI software and hardware.

NI Training: Build Your Knowledge NI Certification: Validate Your Expertise
NI training helps you build the skills to more NI certification confirms your technical growth
efficiently develop robust, maintainable and skill. This professional certification is ideal
applications. We provide several training for differentiating yourself from the
options including classroom, self-paced, competition and making your own informed
online, or on-site training at your facility. hiring and outsourcing decisions.

Visit ni.com/training to learn more
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Training & Certification

System Installation System
and Configuration Prototyping

LabVIEW Real-Time 1

LabVIEW Core 1! LabVIEW Core 2!

Getting Started
ni.com/gettingstarted
LabVIEW FPGA
(Required if using
FPGA Interface mode)

System Development
and Deployment

LabVIEW Real-Time 2

Managing Software

LabVIEW Core 3 Engineering in LabVIEW

Using LabVIEW for
Test and Automation
in Regulated Markets

NI LabVIEW for CompactRIO Developar’s Guide
ni.com/compactriodevguide

i Required Courses and Content

B Recommended Courses and Content

' Since LabVIEW Core 1 and 2 fit into one week, you may choose to take both LabVIEW Core classes prior to LabVIEW FPGA and LabVIEW Real-Time 1,

ni.com/self-paced-training
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http://sine.ni.com/myni/self-paced-training/app/main.xhtml

Software Maintenance and Support

Maximize Your
Software Investment

Automatic Upgrades, Volume Licensing,
Direct Technical Support, and More

Membership in a National Instruments software maintenance and
support program allows you to:
*Receive software updates and maintenance releases automatically
*Enjoy direct access to technical support from NI applications
engineers
*Access special online software training modules that highlight
features, application uses, and development best practices

Visit ni.com/services to learn more
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