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Descripcion de National Instruments |
» Oficinas en 40 paises

» Mas de 1000 products, 3000 empleados & 500
miembros del programa Alliance Member

» Sede en Austin (Texas)

* NI Sales offices

® Resellers




Descripcion de National Instruments |

: . 15 Year CAGR 21%
* Lideres en Automatizaciony ... ..o

medida basadas en PC pertonance in 2005 We inoduced -

a record number of new products

and delivered the highest revenue =

o . . in any year in our history." mg

* En los ultimos 6 anos elegida s oo i

como una de las 100 mejores
compaiias americanas -
donde trabajar (Fortune). "
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Estrategia National Instruments |

DESIGN




Estrategia National Instruments |I
Instrumentation virtual

& D |
Application

Software

Hardware and
Driver Software




Estrategia National Instruments I
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t Sensors

Microprocessors

Handheld Devices

Vision Systems

Embedded Controllers

Programmable Automation
Controllers

PXI Industrial Controllers

Portable PCs
Desktop PCs



http://www.diaginst.co.uk/products/di_440/di_440_1.htm
http://www1.us.dell.com/content/products/compare.aspx/precn_n?c=us&cs=04&l=en&s=bsd
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Tendencias tecnologicas |
Aumento exponencial del rendimiento de los procesadores
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Mbps
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Tendencias tecnoldgicas ||
Aumento exponencial de la velocidad de las comunicaciones

10Mb Compartido

1982 1988

10Gb

2004
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Tendencias tecnologicas |

Dispositivos no inteligentes = Inteligencia embebida
Buses propietarios = Ethernet, USB, 1394
Interfaces por cable ——» Redes inalambricas
Sistemas de una pieza — Sistemas modulares
Comunicacion de datos dedicada ——p Acceso a la web
Controladores dedicados = Controladores multifuncion
Diversas herramientas — Herramienta unica de desarrollo
Procesadores de coma fija ——p Procesadores de coma flotante
Informes sin conexion a la red = Informacion en tiempo real
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Sw propietario

Arquitectura del PLC o Automata Programable

» Arquitectura de control especifica

* No especifico para funciones como multi-hilo, registro de

datos, alta velocidad o E/S analogicas

* Muy fiable
[ ni.com |

9[NPON O/l

9[NPON O/l

9[NPO O/l

9[NPON O/l
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Arquitectura PC

9[NPON O/l
9[NPON O/l
9[NPO O/l
9[NPON O/l

SW abierto
* Lenguaje de programacion de proposito general

* Multi-hilo, registro de datos, alta velocidad o E/S analogicas
» Baja fiabilidad




Arquitectura PAC |

« Software Abierto

» Sistema Operativo en Tiempo Real

9[NPON O/l
9INPO O/l
9[NPO O/l
9INPO O/l




Arquitectura PAC I

* Robustez y fiabilidad del PLC
* Potencia de procesamiento y flexibilidad del PC
* Modular y funcionalidad E/S

PLC

—

Robustez y Fiabilidad

Flexibilidad del Software




Arquitectura PAC Il

Bits por Canal

0.

Performance

Q...
Performance

Vision Atrtificial

24 bits

Monitorizacion custom IC

16 bits thraciones \ Performance
Proceso - \ PAC SW
< Coverage

8 bits
Ctrl basado en

ASIC

1 Hz 1kHz 40 kHz 1MHZ
Loop Rate

1 bit




Funciones de Control y Analisis

Interfaz de datos

PAC: Combinacidon de Software & Hardware

Sistema Operativo RT

a ) Y R
Algoritmos| Analisis | Registro | Codigo UM Intearacion Teasgriz Operacion Prioridades
de control | de sefial | de datos | 3rd party J P Multihilo | Ejecucion

sistema

Comunicacion Controlador
N ~
Analog & Hw amedidg Control de| Vision Ethemet Interfaz Procesador Memoria
Digital E/S| (FPGA) |movimientg Atrtificial Modbus | Fieldbus coma Memoria No volatil
g TCP CAN | Flotante
A A
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LabVIEW 8 Inteligencia Distribuida

Funciones de Control y Analisis | Interfaz de datos | Sistema Operativo RT
a Y Y
Algoritmos| Analisis | Registro | Codigo ., E/Sy. Operacion Prioridades
~ HMI  |Integracion| Temporiz e : .
de control | de sefial | de datos | 3rd party sistema Multihilo | Ejecucion

AN AN AN AN

NATIONAL INSTRUMENTS




LabVIEW 8 Entorno de desarrollo grafico

1= Temperature System Demo.vi Front Panel *

File Edit Operate Tools Browse Window Help
|:{>I{§_}| OIEH 13pt Application Font ‘“51:!‘”-7]:" ﬂvaﬁvl
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Acquire e — » Desarrollos mas rapidos mediante programacion

grafica y configuracion interactiva.
W |||I- » Estrecha integracion de E/S mundo fisico, anélisis de
medida y presentacion de datos.

with NELabVIEW - Herramienta flexible de ingenieria para plataformas
como PCs, PDAs o dispositivos embebidos.
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Do) Assiskant

data

aveform Graph

o

#define

#include
#include
#include
#include

#include
#include
#include
#include
#include

#include

#include
#include
#include
#include

_REENTRANT

LabVIEW Capacidad de Abstraccion

LabVIEW

C*

% Copyright (o) 1993. 1994
% This program may be used.
o for ANY purpose.

<stdio h>

FR_RECUR
FU_UNSORT
FX_STDIN
TG_BATCH
TG_FILEPAT
FE_REGEXP
FS_STATS

#define Ti#define
#define
#define Fjl#define
#define Dfil#define
#define

typedei cfil#dsfins
c

har
int

Tuc|

#define
#define
#define

#ifdef Ma]
#include
#endi f
#include

#define

#define

#define

=t
+ work_t;
#def ine
typedef sfil#dsfine
char
int typedef
long cha:
=truc) int

#d=fine Al

typedef =il typedef
char

E
E
E

=
} BM_PATT]

T oout_t: strud]
} work_t:

Ron Winacott
copied.

FR_RECUR
FU_UNSORT
FX_STDIN
TG_BATCH
TG FILEFAT
FE_REGE
FS,STATS

TR #includs
E|
Df

B

B

nodified.

J_
pthread_mutex_t
pthread_cond_t

and redistributed freely */
=0 long as this notice remsins intact

0x00200
0x00400
0x00800
0x01000
0x02000
0x04000
008000

*debug

0z00200
0200400
0xz00800
0201000
Dxz02000
0204000

0303000

#search_q = NULL:
search_g_lk:
=earch_d cv

<% must be included AFTER the
mutex_t debug_lock line =~

debug = atolioptarg):
if (debug
ebug_usage()

d = opt
Eprintf (stderr. "tarep: Debug on at level(s)
whils (*d) {

S8

if {l(flags & FE_REGEKP)) {

DAy Assistant

data

aveform Graph

o

% bupmat|
estern BM|
Extern =

stern vol
B PATTER

/% pnateh)
extern ch
cxtern P
extern ol
extern ol

iretwval

F

iRetval = M

istatus = DAQ vScald
ulcount, pisuffer,

istatus = pag Clear(ipevice])
iRetval = NIDAQPTotwaveform(

printf (" The data is awvailahb

irRetval = NIDAGErrorfl -
iIgnorewarning);

#define A
typedef

ol
} EM_PATT]

= bupmat|

extern B

s=tern o
wtern

v
EM PATTER]

% pmateh]
extern o
extern Fi
extern vol
extern vol

unsigned
int

if

(argc - optind <

fprlntf(stderr "tgrep: Must supply a search string(s)
nd file list or dirsctory™a'):

usage();
T
i Strinal0]=ichar xinslloc(strlenisrayontind
if (}iflags & FE_REGEZF)) {
i arac - optind < i
s fprintf (stderr. latep: ¥ust supply o ssarch string
= “and file list or directorya’);
e usage():
o
* ((string[0]=(char *)malloc(strlen(argvioptindl)+l))
if (£ if (1(flags & FE EEGEXP)) {
+ if fargc - optind c
" fprlntf(stderr ”tgrep Must supply a se
T =1 "and file list or dirsctorysn’)
if ot 1 nsagel();
are + 1 col - Lo R =] = = o =
if (f
e ] if (l(flogs & FEREGEKE))
¥ (argc - optind < 1
i E £printf(stderr. Hetep: Must
if (f = ‘and file list or d:
— 1 = usage()
o
N }
ez - if (g it (l(flags & FE_RECERP)
if ¢ b i if {argc — optind ¢ 1
H 3 tprintf (stderr "t
nd file
- flags if (f usage();
£ 3
T
if ( if (!{flags &
if {arac -
forint!
if ( usagel
if ((strin
forint!
emit(l
elee
nemnset (st
T strcpy(str
rege=p_cnt:
£lag: optindi+:
¥
nax_ if (iless & FL
nopu
SE( uncase
if (flags & FE
(i=0:
o] st
[ use pmatch
s slse {
curT , brsat - w
pthr:

flags |= FX_STI



LabVIEW 8 Adquisicion de datos

 LabVIEW integra todos los dispositivos de adquisicion NI a traves del
driver NI-DAQmX

- E/S Analdgicas
- E/S Digitales
- Contadores & E/S temporizadas
- Acondicionamiento de sefal
* Configuracion automatica y paneles de test




LabVIEW 8 Analisis de medidas

Mas de 450 funciones matematicas y de analisis: e e s
« Ajuste de curvas e interpolacion |¢- ” ”"

+ FFTy anlisis en frecuencia -
. Generacion de sefal il At

+ Matematica

* Probabilidad y estadistica 5

* Analisis en el dominio del tiempo y frecuencia }

* Procesamiento digital de la sefal

« Sonido y Vibraciones

* Toolkits especificos
« Librerias de analisis orientadas a la medida

m—

INSTRUMENTS

National Instruments Confidential



LabVIEW 8 Presentacion de datos

Visualizacion Gestion de datos y Conectividad
* Objetos graficos para HMI * NI DIAdem
» Utilidades graficas » Database Connectivity Toolkit
» Control y monitorizacion de * File I/O (binarios, ASCII, TDM)
aplicaciones remotas ( Paneles * NI DataSocket
REMOTOS) * ActiveX,.NET, DLLs
Generacion de informes « Comunicacion Yy estandar de datos
+Herramientas para documentacion ~ — TCP/IP
+ Informes HTML — BlueTooth
* Informes Microsoft Word y Excel - OPC
+ Generation de informes interactiva ~ — Conectividad con BD SQL
con NI DIAdem — Formato de fichero XML

INSTRUMENTS

National Instruments Confidential
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LabVIEW 8 Variable compartida
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LabVIEW 8 Real Time

Herramienta de depuracion en Tiempo real

[E»! Spin Example.vi Block Diagram M=l B3

File Edit Operate Tools Browse window Help

2@ @ |||@ @] [ 130t Application Fort |~ [ 35~ |[5a~ ] [£5+]
[

[Trace Host Network Addre

abc

e

—— BaE] &l
SN R

Interfaz de
depuracion en Host

Programa de LabVIEW
en plataforma RT

'19: TraceTool - Logging Send Campr

el v

3: ETS Timer Thread =1} RS I e === === ==

& Unnamed Thread

7 ETS TCP/IP Timer Thread |
8 ETS Enet‘Xm\t'Thread'Ty'pe 1281

9: Enet Receive Thread | | | | | |- &8
13: {Unnamed) | 1 18| A | - 1S S8l
1E(Uinaned) N R A EHA

17: {(Unnamed) | |

20 TimeoutManager 1

29: (Unnamed) | o o e e e e |
30: (Unnamed) |

33: (Unnamed) | e o o
37 (Unnamed) | = b
41: (Unnarned) —— — .:]

2! SpinBP. vi —_— =
4 SpinHP. vi — —
61 SpinkP, i — —
1: SpinsUB.vi — f—

3

ey r— =]
27: TraceTool - Start Trace.vi

24: TraceTool - Stop Trace And Sen
23i TraceTool - Logaing Enable.vi
21; TraceTonl - Logging Init Buffer,

26: TraceTool - Logging Set Log Flag
12: TraceTool - Compress.vi

14: TraceToal - E¥Log Care.vi _yJ
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LabVIEW FPGA Tecnologia embebida

* Acceso a tecnologias embebidas para ingenieros e
integradores

APROXIMACION TRADICIONAL : { .
Placa Personalizadjig -

P EIED) Diseno del Hardward :
Elf :;1;; l_q“%; Prototipo A Build/Test: 2 semanas
Pw est: 2 semanas

o Software Testif§: 2 semanas

System Testing/Certificacion: 2 seffag

|r5|::-t?,l'-:RIO 047400 7




cRIO, cFieldPoint, PXI, PCRT

I | Comunicacion H Controlador l

N ~
Analog & Hw amedidg Control de| Vision Ethernet 'T“e”az Procesador Memoria

Digital E/S| (FPGA) movimiento Artificial Modbus | Fieldbus coma Memoria No volatil
9 TCP CAN | Flotante

A A

NATIONAL
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LabVIEW Real-Time Plataformas Hardware

E/S Modulares E/S fijas

l
9

l
i

Compact DESktOP PCI Plug-In Compact
FieldPoint CompactRIO PXI Board Vision
System
Prestaciones >

g
\/@” " o o




PXI

Controlador Embebido
(ie Windows XP,
LabVIEW RT
Pentium M)\

FFFFF
T

Adquisicion de datos Tarieta RT Digitalizador
Periferia

Chasis multifuncion
/ Matriz conmutacion
integrada

GPIB __ - o1k |
Serial ; a : o)

Parallel A 5
Ethernet B =7 =

USB

Generador Visiéon FlexDMM Slots para
Onda arbitraria Artificial Expansion de sistema

RF Downconverter pgitalizador IF

ni.com

NATIONAL
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DEMO |l
Control de Levitador Magneético




Control Levitador Magnético Tiempo Real

LabVIEW (Host Computer)
IEthernet

Electroiman

f PXI Chassis \

PX| Controller .
fotodiodo
LabVIEW Real-Time

Multifunction DAQ

Salida Analogica | Controlador

Entrada Analogica

NATIONAL
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Compact FieldPoint Controladores Industriales

Componentes Industriales

R Tede-252a60° i
ango de T* de -25a 60 °C Backplane solido de metal

50 G choque, 5 G vibracion

]

SO Tiempo Real

Fuente Alimentacion

Back U '
P Borneros de conexion Carril DIN

ni.com




Sistema embebido reconfigurable CompactRIO

Durabilidad Extrema

-40 to 70 °C Rango Temperatura ‘M 6F3IT\/IGp'>Al\Je tag
50 G choque, certificaciones |ndustr<|ales— 1796 MM —
881 mm e wlz?;%hl‘\:ilﬁﬂ I NI cRI0-9215 NI ¢RIO-9263 NI :FI!D—Q#LH l .
SO Tiempo Real
Procesador 200 MHz
Control, analisis y registro
fiable |

E/S Industriales aisladas

Variedad de E/S Tamafo pequefio, bajo consumo
Acondicionamiento de 280 mV a £250 V 179.6 x 88.1 mm 11 to 30 VDC power, 17 W max

m—

INSTRUMENTS
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Apllcac:lon en cRIO desarrollada con LabVIEW

[ RIO PID (FPGA).vi Block Diagram
| Fle Edit (_)perah: Tools Browse Window Help
@@@Ilk_ul_turlmmwm - ltwﬂ

Analog Input
R

Analog Output
AR ‘

Slot 1!&10-9215!-‘“ 0 BYiE ] | FEEEE ] —pSlat. 2 fcRIO-8263/A0 0

Host Interface

ﬁﬂguubwh Bronse Window Help
) 3

IFPGADe\rine (cRI0-9103) <compile only> (¢ | | Ee ViRl
FPGA Application =

3. Ejecucion autonoma o comunicando

2. Descarga en plataforma RT via Ethernet con Host

NATIONAL
INSTRUMENTS
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CompactRIO Aplicaciones Industriales

{ontrol de Maquinas \

« Empaquetado/ Proceso

» Control Maquinaria
Pesada

* Control personalizado

onitorizacion de Maqui%

 Mantenimiento predictivo

* Medicion portatil de
DSA/NVH

* Adquisicion distribuida

NATIONAL
INSTRUMENTS
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Sistema Compacto de Vision Real Time

» Software opcional
— Vision Builder for Automated Inspection
— Librerias de Vision

 Interfaz IEEE 1394

— Soporte de Configuraciones con multiples
sensores

— Conexidn de hasta 16 camaras

 E/S Digitales
- 15DI: 14 DO
— Encoders, strobe outputs, RS-232

« Compacto, Robusto y Fiable
— Rango extendido de T%: 0-35°C
— Vibracion extendida y choque hasta 50 Gs

ni.com

National Instruments Confidential

e

NATIONAL
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Aplicaciones ¢

National Instruments Confidential



DEMO |
Plataforma PAC

Clasificador de rodamientos

www.nl.com/events/niweek
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PC de sobremesa como Plataforma Real-Time

* Conversion de PCs industriales y de sobremesa en
plataformas RT

* Altas prestaciones del procesador PC [ 1&7)

2al-Time Target Windows Host PC




Rango de Productos NI

A

3
% Panel PC
S — PPC-1019
S
5 Touch Panel Computer
TPC-1018
Flat Panel Touchscreen
FPT-1017
>
=0 n . HH”‘
§
Monitor for . .
cRIO Machine Builder HMI PCI DAQ
CVS and PXI LabVIEW PDA Target HMI for PACs

NATIONAL
INSTRUMENTS


http://digital.ni.com/express.nsf/bycode/expja6
http://digital.ni.com/express.nsf/bycode/exxria

Linea de Produccion

| PAC
PAC 2 -l (Cémara Inteligente)
(PLC) L [ PAC

e —

(Control de Proceso)

Multiples disciplinas de Control -
Un unico entorno Software

 Ethernet para compartir datos

« PC, PLC, y componentes
embebidos

« Software abierto



The Web

Programmable Automation Controllers (PAC)

INDUSTRIAL PLATFORM FOR

CompactRID

Compact Vision System
Ha View the multimedia tutorial »

Industrial PC -

PAC Overview

To serve expanding machine and industrial contral system development needs,
leading autormation companies have created a new class of industrial contrallers
known as programmable automation controllers (PACs). PACs combine PLC
ruggedness with PC functionality under an open, flexible software architecture, With
these contrallers, you can build advanced systerns incorporating software
capabilities such as advanced control, communication, data logging, and signal
processing with a rugged controller performing logic, motion, process control, and
wision,

NI PAC Architecture

Industrial

Compact
“sion System 1

Pl Compact
Field Poirt

CompactRI0

The Mational Instruments PAC architecture is comprised of NI LabVIEW, a graphical
programming language running an the real-time operating system of ane of five
PAC hardware deployment platforms, LabVIEW offers you the flexibility to create
complex measuremnent and control systems while providing ease-of-use through an
intuitive graphical interface, with LabVIEW, you can quickly develop complex
programs using hundreds of built-in control and analysis functions, Tou also can call
code develooed in other packaoes such as LabWindows/CVI. C. or Simulink, and

ni.com/PAC

ADVANCED MEASUREMENT AND CONTROL

ni.cCOm/REALTIME

NI Developer Zone

You are here: Ml Home » Products & Services » Real-Time Measurement and Contral

Retyebdl | Contsct I

Questions? T call (800) 531-5066

Real-Time Measurement and Control

| Guick Jump to Real-Time Products » |

Robust, Reliable, and Deterministic Systems

Real-time platforms deliver a framework for applications to run predictably intime, with increased reliability,
and stand-alone with no user interaction required. NI software and hardvare extend Laby B graphical
development environmert to deliver resltime performance for measurement and cortrol systems

Development Software

LabIEW Real-Time Module | LabVIEYW FPG2 Module
Lah'IEW Development System

PAC Software

m Soltware ’
y

Lab¥IEW JOCOC
= araphical Application T Deployment Hardware
eal-Time Technology
. E::T_‘%?::g;eratmn for I Hitgh-Performance PR | Rugged Compact FigldPoint
Reliability Inclustrial Machine Vision CWS | Low-Cost PCI
= Maore than 650 Algorithrs and Control Desktop PC | Reconfigursble WO
Functions

S View Cart

= Integrates If0, Mation, and Vision
Latest Features and Related Products

Lesrn | Buy Upgrade Today
Tutorial: Real-Time Applications with the Timed Loog o LR R T e N
PAC Hardware KnowledoeBase Article: Reguirerets for a Desktop PC as a o LabVIEW FPEA Module

Lapvicwimeallime Target
LahVIEWY Real-Time Target . LebvIEW Development

PXI/Compact PCI System

= High-Petformance

= Integrated Backplane
Synchronization

= Open Industry
Standard

= Extensive Modular /O

Application Mote: Deterministic Synchronization of Distributed
Simulation Systerms

MI-DAG Iy Optimized for LabEW Real-Time

Visit Upgrade Advisor

Advanced tirming for creating deterministic rmultirate systerns
Optimize real-time systerns with execulion fracing
View All

Lesrn | Buy

1 Overview
NI LabVIEW Real-Time Module extends the LabWIEW
development environment to deliver deterministic, real-time

petfarrnance. Develop your application on a host cormputer using
graphical programming and then download the application to run
on ah independent hardware target based on offthe-shelf

Compact FieldPoint
= Easy-to-use

= Intelligent

= Industrial Grade

= Distributed

Learn

= Ml Real-Time Products
= Third-Party Compatikility

Learn | Buy = Real-Time Applications

computing components and & reak-time operating systerm. Resources
CompactRIO
w Embedded = Cnline Demos
b Develop robust and reliable applications with graphical
* Low-cost Custornization * 2 L el = Application Notes
- ik Gomnd

o programming

. u e ol inne
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