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Improved Performance
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Compiler

Abstracts the complexities of programming

—Memory managements o (=]

Iterns with errors

- Thread allocation
—-Language syntax ;

1 errors and warnings Showe Warnings

#® Block Diagram Errors -

Addi Contains unwired or bad terminal

File Edit View Project Operate

(P& @[m][Pleg] b

-

Details

I>' Orne or maore required inputs to this function are notwired or are wired incorrectly, =
Showy the Context Help windowe to see what the connections to this function should
be,

Close ][ Show Error J[ Help
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Optimizing the LabVIEW Compiler

Block Diagram )
DataF low Intermediate Representation \ —
(DFIR) DIFIR

- High-level representation
- Graph-based

' Preserv.es dataflow, parallelism, and execution LSBVIEW Intermediate
semantics L Language )
( LLVM )
Low-Level Virtual Machine (LLVM) L
- Low-level representation
- Sequential

 Knowledge of target machine characteris tics, Target Machine Code
instruction sets, alignment, etc.
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Performance Metricl?em
O

Run-Time Performance Improvementin LabVIEW 2010

0 50% 100 150 200
% % % %

Complex Math - Black-S choles PDE solver
DAQ - Digital and Analog Waveform Reads

Real-time Math (PXI1-8196) - MathS cript Heat
E quation

Bit Manipulation - UnpackBits

Real-time Control (cRIO 9022) - Advanced PID
Real-time Control (cRIO 9022) - Single Channel PID
Parallel For Loop - Mandelbrot 480

Large Array Math - Linear S cale (Multiply and Add)
% Improvement LabVIEW 2010 vs. LabVIEW 2009
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Compiler Transforms
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Common Subexpression

E limination

4
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Elimination
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Compiler Optimizes Your
Code

E
z

My string P~ [EEE ]
-

-

13 Trim Whitespace.vi Block Diagram | o | = |i3-]

Eile  Edit Miew Project Operate Tools Window Help

| 15pt Application Font |- ” L J “71:71 |f§"lv ”FﬁIl{[DD
location (both) -
(w1
string
= trirmmed strin L
e Fibc | 5
— 5
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Compiler Optimizes Your
Code

1000000000000 0000000000000000000000010

start of string ™

Py string
[ab« K

OO0O0000000000000000000000000000000000

Only this portion of
the code will |

execute Because the inputis constant, the
compiler can determine which code will
execute, and remove the unnecessary

code

v NATIONAL ,
’ INSTRUMENTS' What’s New in LabVIEW 2010



Compiler Optimizes Your
Code

27 HMN

10 0000000000000 00000000000000000000000000000000000

OO0 0000000000000 0000000000000000000000000@0O000000 0 O

The Match Pattern primitive will not

> equence > tructure change from iteration to iteration

iS now unnecessary
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Compiler Optimizes Your
Code

Transforms Used
-SubVl Inlining
—-Unreachable Code Elimination
—-Dead Code E limination
—Loop Invariant Code Motion
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SubVl Inlining Dem
Maintain Code Modularity With Minimum Overhea6

{3 V1 Properties [ﬁ,l

Category Execution |E|
Friarity Preferred Execution System
narmal priority El same as caller El
Allaw debugging Enable automatic error handling
7| Reentrant execution Run when apened
Share clones between instances Suspend when called

freduces memaory usage) .
Clear indicators when called

a F'rea.ll-;:uc.ate clane for each instance 7| Auto handle menus at launch
(raintains state for each instance)

I ¥ Inline subVT into calling Vs I

Ok ]| Cancel || Help

Removes all subVI call overhead
Automatically updates callers when callee’s code changes
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Performance Metrics

What Won'’t Get Faster? Increased Compile Time

Hardware Calls
I, Compile Time 5X

DLL Calls /

Optimized C Cod
PrmIZ oce Mass Compile Time 35%

User Interface Waveform Graph
Interaction bCursar, Calar

VNATIONAL | Application Build Time
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Optimizing the LabVIEW Compiler

Block Diagram )
DataF low Intermediate Representation \ —
(DFIR) DIFIR

- High-level representation
- Graph-based

' Preserv.es dataflow, parallelism, and execution LSBVIEW Intermediate
semantics L Language )
( LLVM )
Low-Level Virtual Machine (LLVM) L
- Low-level representation
- Sequential

 Knowledge of target machine characteris tics, Target Machine Code
instruction sets, alignment, etc.
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New Data Acquisition Options
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Evolution of Multifunction DAQ

NI-STC NI-STC2 NI-STC3

6o

FEER

i1 X Series
i i i 0 e

N7 NATIONAL . | |
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Introducing USB X Series

8 new high performance USB

DAQ devices, from 500 kS & to 2
MS &

Options for simultaneous
sampling:up to 2 MS 5s/ch on 8
channels

Improved performance and ease
of use for the same prices as

NHM%H'SU S B| M‘lhats w ln LabVIEW 2010



Pric

USB Multifunction DAQ
Ove rVieW X Series: 500 kS/s to 2 MS/s

USB-6008/9
12 to 48 kS/s

—

: R

Bus-powered M
Series
250 to 400 kS/s

)
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Key Features

NI-STC3 timing and
synchronization technology

Improved data logging
capabilities

,,,,,,
BB IV,
{5 ‘)

NI Signal StreaTming Available Simultaneous Sampling
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NI Signal Streaming

Traditional NI Signal S treaming
Devices - Patented custom
- Off-the shelf controller
controllers - Handles multple tasks
- Handles one data at the same time
stream at the time - Data streams mapped
- Higher-priority tasks directly to USB
cause low endpoints resulting in
throughput high throughput
- Higher latency due ' |A-AOWGF latelgcy ccljlue to
essa ase
TONTRMBGS /] whas vow s S




Streaming Input Data

Al Task Buffer

USB
Host
Controller

Analog 10 WFm :
. MChan MSanmp

IVINSTRUMENTS | whats newimtaoview 200 | APRlication



USB Bandwidth Usage

Multiplexed USB Simultaneous USB Hard USB 2.0
Memory Al Drive (Theoretic

St|ck (2 MS/s/ch, 8 (Best) al)
UMENTS What's New §UabVIEW 2010 |




Onboard Memory

US B does not guarantee bandwidth or latency

* Onboard Memory for Analog Input on
S imultaneous boards
- 32 MS and 64 MS options

— Ensure finite acquisition, even with heavy
latency or contending bus traffic
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NI CompactDAQ

Simple. Complete. Data Acquisition.
“Any Sensor.Any Bus.”

DAQmx APl + C Series Modules

Portable Synchronizatio Synchronization
Ch < 32 n Mixed Signal
$400 [] $2,000 Mixed Signal Ch 128+
Ch <128 Distributed Systems
$2,000 ] $3,000 ] $14,000
$7,000
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NI cDAQ-9188 High-Level
S pecifications

NATIONAL
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Ethernet version of cDAQ-9178
Gigabit Ethernet (IEEE 802.3ab)
50+ cDAQ C S eries modules
Integrated signal conditioning

N

g-

N

-DAQmx driver software
'C-3 (4 counters, timing engines)

Signal S treaming technology

Lero Configuration Networking
Web Interface Configuration

| What’s New in LabVIEW 2010 |



Integrated DAQ, Signal Conditioning, &
Connectivity

Guaranteed
: : | Accuracy
C|I(§(|ﬂ@-f_i\(_j$lig_l\ﬂal5 NIST traceable
Conditioning calibration
Direct connection to sensors
for
temperature, pressure,
acceleration, Signal to
strain, load cell, current and Backplane
more Isolation barrier
Hiah lit Safety, noise
gh Quality Immunity,
Measurements common mode
Streamingup to 1 rejection
MS/s/ch
Resolution up to 24-bit
resolution
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Multiple Timing Engines

NI CompactDAQ Chassis

1 Hz Temperatura

100 Hz Violtage

L]
=
=
g
=]
E
=
=
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Web-B ased Configuration

r@ Mational Instruments Web Configuration and Monitoring - Mozilla Firefox

Systems S ettings
Network S ettings
NI Auth S ettings
View modules
Update firmware
Built-in web server
Builton MS Silverl

‘X My System - Measurement & Autor

File Edit VYiew Tools Help

K MAKX 4.7 - Integration of... | ¥, Cartridge and Chassis Di... |

W NI CompactDAQ - Natio... HNational Instruments ... &3 + |*

[E= )

| Eile Edit View History Bookmarks Tools Help
| CoOhN hittp://10.0.62.129/WIF/WIF.html#Home +| Pg~|Google -
|2 Most Visited ’Gettmg Started 5 Latest Headlines |_| Mopac B |_| Mopac C 5 | Microsoft Windows USB Core Te.. u Beatle »

Configur:

ion

= Q My System

[§l Data Meighborhoad

-5 Devices and Inkerfaces

; ’ NI PCI-MIO-16E-1 "Devl"
- Metwork Devices

il & NIS20S (DSUB)
i 7 NI9283 "DAQL
i L. B NI947Z (DSUB)
- PXI PRI System (Unidentified)
[+-44 Scales

-] Software

[+l I¥1 Drivers

- g Remote Systems

NATIONAL
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WikiTromers NI cDAQ-9188

Model

Serial Number
MAC Address
State

Hostname

Comment

Module Information

d@ siots
Slot 6

slot7

Slot 8

- W

|| view Other Devices

||Done

What’s New in LabVIEW 2010

=1ol =]
[ - P nelp
o Help,
2 R
NI cDAQ-9188
CompactDAQ 8-5lot Chassis
~
cDAQ-9188
140AZEA
00:80:.c0:2e:73:81
Reserved by millertime.amer.corp.natinst.com Release chassis
| myChassis |
Chassis in 7N.E08
save changes
ik

NIS221 1E3A42
NI 9205 (DSUB) COE7OE
NIS263 147CCB
NI 9472 (DSUB) ESA33C

— =
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Example NI cDAQ-9188 Applications
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Distributed, Mixed-S ignal
MeasurementSystems

- Counters

—Analog Input/Output

- Digital Input/O utput
Modular Laboratory Equipment

Portable S tructure Health
Monitoring
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Optical Sensing

Properties of light sent through an optical fiber
change in response to temperature and strain

Immune to electrical effects

>

w

<

- Intensity

- Phase

- Wavelength
- Polarization
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NI Optical Sensor Interrogator

NI PXle-4844

4 Optical Channels

10 Hz Scan Rate

1510 to 1590 nm wavelength ran
1 pm Accuracy (~1.2o00,~0.1 o
PXI| Triggering
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FBG Array

CJllm >

FBG Array

- I

FBG Array

-y I

FBG Array

- I

Internal Architecture

nterrogator
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Environment Enhancements
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S marter Installer
S elect Your S oftware Based on S erial Number(s)

Select Inztallation Option

(%) 1 have serial numbers For one or more products in this installer, En tel' yOUI' S el'ial
—____ Number(s), and the

Select and activate products based on my serial numbers (Internet connection required),

_ ins taller will
Privacy Statement determine what to
ins tall

'f::'I only want ko evaluate products,

<< Back ][ Mexk == ] [ Cancel

v NATIONAL ,
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S marter Installer
LabWEWZDlm o

Contacting Mational Instruments ko validate serial numbers that
were used previously to install products on this computer,

The installer will search your PC
for previous serial numbers

-
LabVIEW 2010 Platform DVD

Enter Senal Humbers

Enter all serial numbers for the producks in this installer that you wank boinskall,

Cancel

Add Serial Mumber

Setial Mumbers Product Mames

If none found, you can
enter each serial
number

Remove Serial Mumbers

N7 NATIONAL |
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S marter Installer
LabVIEW 201@ [

Contacting Mational Inskruments to validate the serial number,

The installer will validate your
serial number(s)

- 7
LabVIEW 2010 Platform DV bll;l g

Licengzed Product List
Select the products you want to install and activate.

P é Al LabvIEW English (Base/Full/Professional)
o EF | Dievice Drivers

e = LabYIEW SionalExpress

b 2y = MathScript RT Module

Then, show you what

products will be
'ins ta lled a nd l'icens ed LabWIEW provides an easv-to-use, interactive graphical programming language applicable to -s

disciplines throughout engineering and science, With LabYIEW, wou can quickly gather data from
thousands of instruments and data acguisition and measurement devices, extract useful information ‘,E !
frarm wour data with interactive wizards and more than S00 builk-in LabVIEW measurement analysis _|
and signal processing functions, and visualize resulks in custom user inkerfaces, graphs and charts,

and reports,

[ << Back, ][ Mext == ] [ Cancel ]
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S marter Installer

Ewvaluation Product List
Select the products vou want kb install and evaluate.

- ™
LabVIEW 2010 Plaﬂorm—M;

e i W] P25 Tim
[ = FPGA
[ = Embedded {Mobile and Robokics)
--------- g | Vision Development Maodule

+ Industrial Monitoring

* Maotion Control

* Simulation and Control
+ Diata Management and Reporting
+ Signal Processing, Analysis, and Math

+ Software Development and Deplovment

Select the product{s) vou wish to install.

-

l Cancel

<< Back ][ ek == ]
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Next, you can choose
additional products to
install for a fully-functional
30-day evaluation
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ldea Exchange

New Boolean Diagram constant design!

Labels: UI & Usability Status: In Beta

07-03-2009 04;37 PM
by altenbach

The current boolean diagram constant is potentially confusing and too elaborate,

Confusing, because it almost looks like a toggle switch, so the new user might click on the right half, expecing an
unconditional FALSE, However, there are no active areas, and an inversion of the current value ococurs no matter where we

click.

Too elaborate, All we need to see is the current value! Why do we need to see the "other" value greyed out??? We can

guess that by simple elimination, =/ There is too much redundant information, wasting twice as much diagram space than
actually needed to display relevant information., The current design also makes e.g. 2D boolean diagram constant very
confusing., Have a look at the image, Can you immediately tell that the 2D array on the left is only true on the diagonal? (1 did

not think sol), Mow look at the suggestion on the right, Ahh... much better! -

Suggestion:

The boolean diagram constant should be smaller, simpler, and cleaner.

[ £ Untitied 2 Block Diagram (o= |o(=s e |

The image shows the current design on the left and the suggested design on the right,

File Edit Miew Project Operate

Too

L

o > [@] @ [m][2][25] [bal]

[]

Current Suggested

What a difference in clarity and econormy!!
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ldea Exchange

Feature Name | LabVIEW 2009 | LabVIEW 2010 User
Default Number of Maxirnurm undo steps per T Maxirnurm undo steps per VI PJM_LGbVIE
Undo S teps i 99 w
Local Variable Altenbach

. # #
Redesign
. . Altenbach
S tring Radix [4865 6CAC 6F El4565 6CaC eF
npu aput | Falkpl
. Input Clutput Input Cutput
Wire Labels = = E:‘" ”E:
E [;Ié i Wire Label i
Growable Merge Ty Dany.
Error Node ﬁw T
Move Switch Items tst

in the connector

pane

o >

8 Mouse
Clicks

o >

2 Mouse
Clicks
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Large Application Development
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Separate Compiled Code From Source
File

Category General |E|
Untitled 2 I
| EditIcon...
Current revision Lacation
0 VI not saved to disk -

Source versian

0 | Separate compiled code from source file

List Unsaved Changes | Revision Histary..,

[ Ok ]| Cancel || Help

E liminate the need to re-save and re-submit files to source code
control unless the graphical source code has been changed by the

developer
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Packed Project Libraries
Distribute and Reuse LabVIEW Code Easily

- Deploy the VI hierarchy with a single file
- S horter build times for calling Vs

- Simplified code deployment

- .lvlibp file type

Agilent 34401 Acquire and

Graph - SW Triggered.vi 53 6.3s 22 5.15s 18.2%
E -Mail Notification.vi 102 8.66 s 68 5825 32.8%
Update Weather Data.vi 71 12.97 s 46 548 s 57.8%
Custom Example 1000 53.93s 999 15.94 s 70.4%

v NATIONAL ,
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Add-Ons for S oftware

Validation

Unit Test Framework Toolkit

-30% faster test execution

- Custom definition of test vector ranges

VI Analyzer Toolkit

—-Create you own tests in VI

Analyzer using LabVIEW
S cripting

NATIONAL
’ INSTRUMENTS

Hu Snalyzer Test Creator - Marme and Describe Test

(5]

Enter the narme of the new test, its ranking (priority), and a description for

the test,

Test Mame Test Ranking
Marrnal El
Test Description
< Back Mext = Carcel | | Help

What’s New in LabVIEW 2010




Target-to-Host Data Transfer
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Network Connectivity Options in

TCPAP and UDP B[ Qseoan] ven |
a o . '"'l_T;? Tcp [ Ter| [BE 1o T
Define low-level communication protocols  |*[el&][& ke
e F T

Vibration Analysis

Remote Front Panels
Quickly embed a front panel in a browser

il |

Shared Variables D
Quickly develop distributed systems through ...\ %
drag-and-drop configuration

NATIONAL
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Network S treaming in

Based on TCP

High throughput e x| groron
Queues-like Experience

Easy to program ] s

Adaptive Data Type
No need to type cast

v NATIONAL ,
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What’s New

Modules
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Real-Time Products

- LabVIEW Real-Time Module

- Web-based configuration and monitoring of networked
targets

—-Simpler host-to-target transfer of data using Network
S treams

- Publish variables via Web S ervices
—-Software IEEE 1588 as timing source for Timed Loop

- NI-Real-Time Hypervisor 2.0 - One PC, Two OSs!
- Shared memory for higher data transfer rates between OSs
- Higher customization for CP U partitioning

’vmm&é Upp‘PrtWhat’s New in LabVIEW 2010 |




MathScript RT Module

MathS cript Node
—Validate your custom .m files for deterministic behavior
—Automatically create output varables

Variables | Script | History
(2] FEEH) (RD[D) [#fGEo:] (D]

° ° 1% Program P2 _1
Maths Cr]pt W]ndow 2% Fimulation of an M-point Mowing Awveradge

Filter

-Performance improvements | feeeee e e s

dn = 0:100;
Szl = cos(2%pi*0.05%n); % L low-frequency

—-Enhanced text-editor
032 = cog(2%pi*0.47%n); % A high fredquency
- Syntax highlighting N
D % Implementation of the mowving averadge

- Line numbers £ilter

SM = input('Dezsired length of the filter = !

- Findfeplace text dialog box %

10mm = ones(l,M);

R kS 1ly = filter (num,1,®)/M:
"leﬂgﬂMRE[NTs" | What’s New in LabVIEW 2010



Free Software-1588 Synchronization

Start Time
[10:4?:‘55.1234_56 At e
Synchronization across NI Platforms SECELL ) By ]
: = = Actual Start (i)
. ot T Expected Start [i] »
VR I I | o a— A
., . i (000201 . 3 { —— ‘
- i I 00:00:01, 300000 .mm.g]
Expected Start
{0
T | o e, =

1

T

=%
-

- Specifications
10’s nanosecond eventresolution on PCIl and PXI
- Sub millisecond eventresolution on other LabVIEW RT targets

 Features
- Control the timed loop with

NATIONAL absolute time driven by 1588 or GPS

e INSTRUMENTS' What’s New in LabVIEW 2010
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Dem
NI TlmeS ynch Platform S upp@rt

PXI

CompactR10
Single-BoardR 10
Com act FleldPomt

NATION
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Xiling Core
&

Diwvide
J— Y a
" b
result K

@ Connect to a cornpile server

FPGA Module

[ reim

bor < +f- 16,1

bl <+/- 161

bt <+

byi <+ L

i
[
U'u. Z|

v input data

pr+f

mean

pi <+f

autput walid *

e

v Murmeric 3

b Murmeric

IP Integration Node - Directly import Xilinx .xco files or your own VHDL easily
New Compilation Flow - Earlier Compilation Estimates and Build

S pecifications

Cycle-Accurate Simulation - Use ModelSim for Cycle-Accurate Simulation
More IP Blocks - New IP for S tatistics, Complex Multiplication, and More
Host Improvements - New Dynamic reference for Host VI reuse

v NATIONAL
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LabVIEW 2010 FPGA Compilation| = -
LabVIEW FPGA Compile Farm Toolkit =

LabVIEW FPGA
Development

NATIONAL
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New Rugged CompactRIO:

cRIO 9023/9025 Real-Time
Controllers

533 and 800 MHz Processors
Dual 9-30V Inputs

Up to 4 GB internal S torage
-40 to 7/0C Operating temp

NATIONAL ,
D 0FUNSHRUNENTS | /O |E XpFaridifyrin LabVIEW 2010




New cRIO (with FPGA) Chassis

1/0 Modules

Conditioning Terminals S
.................................. e
m I oA
................ e
Segral od
Conditioning D-Sub o
Signal _:__:‘E*._
Conditioning —3  Custom :\*;;
Real-Time High-Speed Reconfigurable Digitizers Attenuation Connector Sensors
Processor Bus FPGA and Isolation and Filters Block and Actuators

NATIONAL
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NI RIO Expansion Chassis

MXI-Express RIO Ethernet RIO EtherCAT RIO
Highest Throughput Most Flexible Tightest Determinism

Industrial
Controller

PXl Chassis

NI CompactRIO

Fast Ethernet .
Cabled PCI Express Hub/Switch | EtherCAT

NI 9148 NI 9148 NI 9148

Figure 1. RI0 expansion I/0 provides solutions for high-performance rack-mount test, distributed deterministic control, and more.

NATIONAL
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Expansion Chassis Details

MX"::‘gress Ethernet RIO | EtherCAT RIO

B N19157, 9159 NI 9148 NI 9144
EXN 14 8 8
Virtex5 (LX85 or

m LX110) Spartan 2M Spartan 2M
Daisy-Chain Same as Ethernet Daisy-Chain
Topolog

100m before 100m before
w 1/ SIS ROEEE repeater repeater
Synchronizatio Implicit in bus
FPGA based DIO FPGA based DIO operation
Jitter | <10ps No Spec <lps
Bus
Performance 250MB/s 100Mb/s 100Mb/s
APl Support Host Interface Host Interface/RSI RSI
Windows / RT Yes / Yes Yes / Yes No / Yes

v NATIONAL ,
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Building LabVIEW Add-Ons
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Dem
Extending the Platform o

Licensing and Activation for 3rd Party Add-ons
Commercial Grade Activation solution from Concept S oftware

Allows for LabVIEW Add-ons created by the development commumty to
implement 30-day software trials —

Fully integrated in LabVIEW 2010

Activate Add-ons y.%'%’.‘a‘:hu

ssssss

------
eeeeeeeeeeeeeeeeeeeeeeee

LabVIEW Scripting
Intended for power users to enhance the capabilities of LabVIEW during
editing

Used to inspect, modify, or generate LabVIEW code autome[g L-E it

Property »

Il'l w4 El
I"-.-“Iethl:udr
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LabVIEW Training and Certification
Path

mummd  Adfvancad Architecturss

fior LabWIEW
LabVIEW Core 2 CLAD LabVIEW Gors 3 el DR -
: Managing Softwars
! Engineearing in LabWI1EW
]
LabWIEW DAQ ]
and Signal Condifioning ; . LabVIEW
i Comimunicafion
I
I
I
1
I
1
1
1
1
1

Lab¥WIEW Gora 1

cHi0 & LV Fund Lab\VIEW

Performance Guide

B Lab\VIEW OOP
Sysiem Design

Lab\IEW
Instrument Contol

e ey e -

Lab\IEWY
Machine \ision

Lab\FIEW
RT App Dev

LabWIEW FPGA

RF Applicaton
Development

e ]

Bl  Modulsr instuments

ety
p=11 ]

ni.com/romanial/training

NATIONAL
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file:///C:/LabView/2010 Seminar/middle_session/ni.com/poland/training
file:///C:/LabView/2010 Seminar/middle_session/ni.com/poland/training
file:///C:/LabView/2010 Seminar/middle_session/ni.com/poland/training

Training and Certification Membership
Program

Flat rate training program with

~ unlimited access to all scheduled
courses for one or two years,

~ personalized training programs,
~ option to retake all courses,

 skill validation with professional
credentials,

- and money-back satisfaction
guarantee.

v NATIONAL ,
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Thank you for your attention!
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