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Today’s engineers need to focus on getting more out of their design 
platforms, and they need to expect vendors to deliver smaller, more 
powerful hardware. They need to invest in tools that save them time and 
choose software with continuity. At National Instruments, we have taken 
full advantage of Moore’s Law so we can offer you integrated hardware 
and software ecosystems that become your platform for invention. 

Technology Keeping Pace With Moore’s Law
Engineers and scientists designing PC-based instrumentation  
and test and embedded systems have benefited from the increasing 
computing performance of microprocessors and more recently FPGAs. 
CPU performance has increased tremendously, enabling faster software 
speeds and more floating-point operations, while FPGA technology has 
substantially improved, now reaching the order of 2.37 trillion multiply 
accumulates per second. 

Intel assures us that technology will keep pace with Moore’s Law. 
The company’s road maps show 8 nm technology by 2017, which is 
promising for engineers trying to get the most out of their systems. 
Knowing that Moore’s Law is not slowing down, we are continuing  
to provide easy, convenient solutions for integrating hardware and 
software with NI LabVIEW, CompactRIO, and NI FlexRIO, just to name  
a few. Standards like PXI, introduced in the late 1990s, have delivered 
on Moore’s Law by offering higher performance in a much smaller form 
factor. As FPGAs enter the mainstream market, we can again take 
advantage of high performance and integration with analog-to-digital 
converters to introduce instrumentation in an even smaller form factor. 

Do ‘Moore’ or Be Stuck With Less

– Dr. James Truchard    james.truchard@ni.com 

Dr. James Truchard is the NI president, CEO, 
and cofounder. His honors include induction into 
the Royal Swedish Academy of Engineering 
Sciences in 2003 and election to the National 
Academy of Engineering in 2007. He holds a 
doctorate in electrical engineering as well as 
bachelor’s and master’s degrees in physics, all 
from The University of Texas at Austin.
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Integrated NI Software and Hardware Provide Continuity
As instrumentation and embedded devices progress, we are continuing 
to maintain software and hardware compatibility over generations of 
products so you can move seamlessly from one application to the next 
without having to rework your code. Instrument control interfaces and 
application development software should work for different form factors 
and on different buses. That continuity makes it possible for Moore’s 
Law to be effective. We know how important it is for you to increase 
your system performance while lowering cost and power. That’s why we 
are committed to giving you integrated software and hardware platforms 
that truly deliver on the promise of Moore’s Law. 
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Moore’s Law for Test
In 1965, Gordon Moore, cofounder of Intel, stated that the number of 
components in integrated circuits had doubled every year since 1958 
when the integrated circuit was invented.

Five years later this observation became known as Moore’s Law, which 
projected the doubling of components every 18 months. This law has 
driven tremendous increases in performance and reductions in cost for 
electronics products across every industry for more than half a century. 
Unfortunately, automated test systems based on traditional instruments 
have not kept up with Moore’s Law, making it difficult for these systems 
to scale to meet cost and performance requirements.

In contrast, it is common for automated test systems that apply 
Moore’s Law through the use of software-defined, modular instrumentation 
to see improvements of 10X or more in size, cost, and power reductions. 
Harnessing the latest PC processors, field-programmable gate arrays 
(FPGAs), analog-to-digital converters (ADCs), and memory architectures 
for instrumentation is not a trivial task, however, without the proper 
ecosystem of software and hardware components for test. NI recognizes 
this challenge and has continually invested in delivering a complete platform 
designed to use the latest PC-based technologies while ensuring rapid 
system development and long-term stability. In general, NI believes the 
four essential elements to help engineers achieve Moore’s Law for test are 
graphical system design software, PXI modular instrumentation, FPGA-based 
reconfigurable I/O (RIO), and integrated timing and synchronization. 

1	Graphical System Design Software 
System-level abstraction of complex software and hardware 
architectures is critical to applying Moore’s Law for test. NI 
released LabVIEW software in 1986 to provide system-level 
abstraction of instrument control applications using PCs and 
traditional box instruments. The unique capability of LabVIEW  
was the graphical representation of the program and correlation 
between the front panel user interface controls, variables, and data 
flow in the application. These fundamental elements still hold true 
today in LabVIEW 2010 and the more than 8,000 instrument drivers 
available on the NI Instrument Driver Network (ni.com/idnet).

 Incorporating the latest commercial off-the-shelf (COTS) technology 
in test systems today is much more complex than instrument control. 
Multicore programming, FPGA-enabled instruments, real-time OSs, 
peer-to-peer data transfer, model-based testing, and high-speed streaming 
to redundant array of inexpensive disks (RAID) storage solutions are just 
a few of the latest examples in which LabVIEW leads the industry in 
removing complexity while delivering optimized performance. Unlike 
traditional text-based programming languages, LabVIEW has always 
been geared toward engineers and scientists looking to apply the latest 
commercial technologies in their automated test applications. Beyond the 
built-in hardware connectivity libraries, advanced analysis and reporting 
tools, and 3D user interface development, the continual NI investment in 
LabVIEW helps you keep up with the pace of Moore’s Law for test with 
minimal user effort.

2 �PXI Modular Instrumentation 
Building automated test systems to verify the performance and 
quality of the latest electronic devices requires a combination  
of high-performance instrumentation, data buses, processing,  
and data storage solutions in a compact and reliable form  

factor. NI introduced PXI in 1997 to meet 
these requirements and evolve with the 
advancements of Moore’s Law. For example, 
the first PXI systems sold in 1998 offered  
a Pentium MMX 233 MHz processor with 
up to 128 MB RAM; today’s PXI systems 
feature a quad-core Intel Core i7 processor 
with up to 8 GB RAM. This represents a 

more than 134X improvement in GFLOPS processing performance 
in the same form factor. An added benefit is the fact that the 
systems are still backward-compatible. This is not by accident 
but rather by design because the PXI specification strongly 
emphasizes long-term backward compatibility and upgradability 
while incorporating the latest COTS technologies. The successful 
adoption of the open PXI standard now includes more than 
100,000 PXI test system deployments with more than 600,000 
installed modules provided by more than 50 different vendors. 
This level of interoperability and an offering of more than 1,500 
PXI products highlight the success that you can achieve when 

Table 1. Moore’s Law has made a significant impact on the performance  
of PXI-based modular instrumentation since it was introduced in 1997.

CPU Transistor Count GFLOPS Data Streaming FFTs/s

Then 5M 0.27 132 MB/s 10K

Now 2B 32 8 GB/s 1.5M

Improvement 400X 118X 60X 150X
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combining the innovation from Moore’s Law with an open 
industry platform for automated test.

3 �FPGA-Based Reconfigurable I/O 
While multicore processing has sustained Moore’s Law to 
overcome the potential slowdown in processing capabilities due 
to the power and thermal challenges of processor clock rates 
above 3 GHz, the FPGA is another next-generation processing 
core that is critical to the future of automated test. In fact, 
FPGAs can now deliver even greater concurrency and processing 
performance for automated test systems than PC processors. 
NI has been a leader in providing user-configurable FPGA 
capabilities for engineers and scientists since the company 
introduced its first R Series products in 2003. Today, NI offers 
multiple FPGA architectures and form factors in R Series and 
CompactRIO hardware as well as the NI FlexRIO instrumentation 
platform, which features a user-definable, front-end adapter 
module architecture. Looking ahead, NI has demonstrated 
next-generation LabVIEW system design tools for quickly deploying 
LabVIEW code to multiple hardware targets by simply dragging 
and dropping code across the graphically represented system. 
The ease and convenience of such a solution will help you keep up 
with Moore’s Law for your test systems. 4� Integrated Timing and Synchronization 

The final component of an automated test system infrastructure  
that is necessary to take full advantage of Moore’s Law is integrated 
timing and synchronization. The combination of software and 
hardware in automated test systems requires a platform that can 
easily and accurately represent the software and hardware timing 
of such a system where precise instrumentation handshaking, 
protocol synchronization, and real-time determinism are required.

LabVIEW has many mechanisms to uniquely deal with time. The 
Timed Loop structure, for instance, is a well-defined API for specifying 
timing constraints in applications. In addition, the Timed Loop can be 
used to configure priority, processor affinity, and timing sources. You can 
synchronize multiple Timed Loops within a single system or as part of a 
distributed real-time system. With the Timed Loop, LabVIEW users can 
apply the same programming paradigm to develop code that scales from 
milliseconds on a desktop PC to nanoseconds on an FPGA backplane.

Similarly, PXI provides the essential integrated timing and synchronization 
features for modular instrumentation that can be enabled using LabVIEW. 
The PXI chassis contains the high-performance backplane, which includes 
the PCI and PCI Express buses along with the core timing and trigger 
buses such as a dedicated 10 MHz and 100 MHz system reference clock, 
PXI trigger bus, and star trigger bus to address the need for advanced 
timing, synchronization, and sideband communication. 

Figure 2. The performance density of the NI PXIe-5630 6 GHz vector  
network analyzer is a prime example of the benefits of Moore’s Law for test. 

Figure 1. NI LabVIEW graphical system design software provides features,  
such as multicore optimization and Timed Loop constructs, for keeping up  

with the pace of performance gains in COTS products as a result of Moore’s Law.
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Moore’s Law Beyond 2010
Intel expects computing performance advancements in accordance  
with Moore’s Law to continue beyond the next 10 years, with some 
experts predicting that nanowire architectures and quantum computing 
will accelerate the pace of computing even faster than Moore’s Law.  
NI is prepared to help you ensure that your test strategies can take 
advantage of all the benefits of Moore’s Law by offering the most 
complete software-defined instrumentation ecosystem for all of your 
measurement needs.

– �Richard McDonell   richard.mcdonell@ni.com 

Richard McDonell is a senior group manager for automated test 
at National Instruments. He holds a bachelor’s degree in electrical 
engineering from Texas A&M University.

To learn more about software-defined instrumentation and  
how to apply it to your automated test and measurement systems, 
visit ni.com/automatedtest.

Figure 3. NI FlexRIO represents the vision of software-defined, modular instrumentation for maximum performance and flexibility by  
offering an open, onboard FPGA programmable with LabVIEW in addition to standard and user-definable front-end adapter modules.

National Instruments has compiled the Automated Test Outlook to assist you in understanding the latest automated test 
methodologies and technologies that are shaped by Moore’s Law and the electronics industry as a whole. The Automated Test 
Outlook is divided into five categories: Business Strategy, Architectures, Computing, Software, and I/O. Each category highlights  
a major trend that NI believes will significantly influence automated test in the next one to three years. You can use this outlook to 
help your organization stay on top of the latest industry trends and technology advancements of Moore’s Law for test.

To download the 2010 NI Automated Test Outlook, visit ni.com/info and enter nsi0401.

Download the 2010 NI Automated Test Outlook 
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Like the PC and smart phone, most disruptive 
ideas combine existing elements in a way that 
provides a dramatically better solution. The 
same phenomenon is true for the smart grid. 
Embedded reconfigurable instrumentation 
and control systems powered by NI LabVIEW 
software are merging with cloud-based 
networking, analytics, and other cutting-edge 
information technologies. The proliferation 
of smart networked embedded systems, 
widely distributed throughout the grid, will 
revolutionize the way electricity is produced, 
consumed, and distributed. Like the information 
technology (IT) revolution that drives it, the 
energy technology (ET) revolution will bring 
dramatic innovations that make energy 
cheaper, cleaner, and more abundant.

The American electrification efforts that 
began in the 1870s were extended segment 
by segment to reach almost the entire U.S. 
population by 1950. Like the U.S., most 
countries around the world incorporated 
technologies spanning generations when 
building their electrical grids. Today, 
these grids are some of the most complex, 
interconnected machines in the world. 
Since electrification began, many powerful 
transformations driven by new technologies 
have occurred. Now technology is coming 
back to revolutionize the grid itself.

Using Smart Grid Technologies to Address 
Energy Production Challenges
In the early 21st century, society faces unprecedented challenges in 
meeting the needs of its people, resources, and environment. As stated in 
the Electric Power Research Institute (EPRI) Electricity Technology Roadmap, 
“Electricity is the solution, the essential foundation for a sustainable world.” 
The modernized electricity system will lead to productivity improvements; 
economic growth; and a transition to cleaner, more environmentally 
sustainable technologies. Modernization of the electricity infrastructure 
can also improve power system reliability and security while reducing 
the risk of dangerous power disturbances and outages. 

Smart grid technologies are tackling technical challenges that limit 
the openness, reliability, and efficiency of energy production and 
distribution. One major challenge is that electrical energy is not stored 
in significant quantities today, which makes it difficult for grid operators 
to manage the peaks and valleys in supply and demand that occur on the 
hottest and coldest days of the year. The emergence of electric vehicles 
will dramatically increase the amount of storage capacity on the grid, 
but it will also increase the peak demands for charging the vehicles. For 
grid operators, this creates both a challenge and opportunity that smart 
grid technology will address. Energy storage will make it easier to manage 
large amounts of wind and solar energy on the grid, which are inherently 
variable in their production.

NI CompactRIO NI CompactRIO NI CompactRIO NI CompactRIO

■  Demand-Response Control 
■  Smart EV Charger

Loads, Storage
■  Phasor Measurement Unit
■  Smart Grid Analyzer

Transmission
■  Smart Power Converter
■  Machine Health Monitoring

Generation
■  Smart Recloser
■  Smart Sectionalizer

Distribution

NI Smart Embedded Sensing and Control

Asset Life
Cycle Management

Device and
Infrastructure

Monitoring

Distribution
Management, Analysis,

and Presentation

Security and
Access Management

Smart Grid Management and Analytics

HMI
Thin Client

Data Collector
and Concentrator Smart Gateway

Real-Time Data Historian

Figure 1. Smart grid technology tackles technical challenges that 
limit the openness, reliability, and efficiency of energy production and distribution.

Powering the Smart Grid
The greatest innovations today are rarely built from completely 
new technologies.  
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Another major challenge is grid reliability. The U.S. has 300,000 miles 
of interconnected power lines. Imbalances in supply and demand result in 
wasted power and often lead to interruptions that cost roughly $150 billion 
a year, according to the U.S. Department of Energy. Smart grid technology 
will address these issues by automatically predicting and responding to 
shifting loads, rerouting power around obstructions, introducing distributed 
storage and renewable generation, and even identifying and locating faults 
to dispatch repair crews with the appropriate equipment. 

Smart Instruments for the Smart Grid
Reconfigurable embedded instrumentation and control systems such as 
CompactRIO provide an ideal combination of technologies and features 
to address the most difficult smart grid challenges. Powered by LabVIEW 
and reconfigurable field-programmable gate arrays (FPGAs), these 
user-programmable, field-updatable smart devices can perform multiple 
digital signal processing and control tasks in parallel and in real time. 
Furthermore, modern analog-to-digital converters (ADCs) and sensors 

provide high-fidelity electrical measurements while synchronizing on a 
global scale. In addition, emerging network communication protocols 
such as IEC 61850 are being defined to ensure network interoperability 
and compatibility from the smart sensor to the cloud.

For example, reconfigurable I/O (RIO) technology is being used to 
improve grid efficiency in India. NexGEN Consultancy Pvt. Ltd. in India 
uses LabVIEW and CompactRIO for a substation automated meter reader 
(AMR) with advanced power measurement capabilities. It also monitors 
both the 11 kV incoming transmission line power and the outgoing 
440 V power to characterize the efficiency of the substation transformer. 
In addition, the system monitors the transformer oil level and temperature 
and communicates via cellular networks to a central supervisory control 
and data acquisition system. NexGEN is deploying a version of this system 
built on NI Single-Board RIO hardware to 2,820 substations throughout 
the Indian state of Rajasthan. Installing distributed smart sensors is the 
only way to fully characterize the efficiency of the grid. The NexGEN 
AMR system promises to improve power distribution in India and help 

minimize the estimated 30 percent power 
losses in the current distribution system.

– �Brian MacCleery  brian.maccleery@ni.com 

Brian MacCleery is the principal product 
manager for clean energy technology at 
National Instruments. He holds bachelor’s 
and master’s degrees in electrical 
engineering from Virginia Tech.

– �Matt Spexarth  matt.spexarth@ni.com 

Matt Spexarth is a product manager for  
NI Single-Board RIO at National Instruments. 
He holds a bachelor’s degree in electrical 
engineering from Kansas State University. 

To download the free LabVIEW palette 
for electrical power measurement,  
visit ni.com/info and enter nsi0402.

Figure 2. NexGEN uses CompactRIO for an AMR system with advanced power measurement capabilities.

A new software library from National Instruments provides distributed network protocol (DNP3) support on NI real-time hardware 
including CompactRIO, NI Single-Board RIO, and PXI products. DNP3 is commonly used in North American electric and water utilities 
for communication between SCADA masters and outstations such as remote terminal units (RTUs). The new library of LabVIEW 
software functions supports Ethernet communication, file transfer, and time synchronization between the master and outstations.

To purchase the new LabVIEW driver for DNP3, visit ni.com/info and enter nsi0403.

LabVIEW Now Supports DNP3 Protocol for Energy and Utility Applications
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Weighing the Benefits of Third-Party 
Integration With LabVIEW FPGA
National Instruments Business and Technology Fellow Mike Santori 
discusses the benefits of code reuse as well as the factors developers need 
to consider when deciding to integrate third-party IP into their projects.

Q: How does incorporating third-party IP impact the  
NI LabVIEW FPGA platform?
A: LabVIEW and LabVIEW FPGA have always been open software 
development environments that give engineers and scientists the ability 
to incorporate algorithms from a variety of sources. In the case of LabVIEW 
running on the desktop, MathScript integration or DLL files are often used 
with graphical code. With LabVIEW FPGA, there are several methods to 
include external IP, whether in the form of hardware description languages 
(HDLs) or netlists. In the LabVIEW 2010 FPGA Module, NI introduced the 
IP Integration Node, which makes it easier than ever before to incorporate 
IP for third-party sources such as the Xilinx CORE Generator. With  
this generator, engineers can quickly incorporate optimized, prebuilt 
field-programmable gate array (FPGA) IP into their LabVIEW designs. 
This has a profound impact on the platform because engineers can 
now add a wide range of IP, from general digital signal processing to 

complex communication protocols, into LabVIEW FPGA. This gives  
more domain experts the ability to use FPGAs by providing them the 
opportunity to integrate high-quality third-party IP into their designs 
while reducing time to market.

Q: Other than time savings, what are the benefits of reusing  
code and integrating external IP?
A: Obtaining IP and reusing code are often seen as methods to save 
development time by cutting project costs and shortening time to market. 
However, there are several benefits besides saving time. Code reuse 
fundamentally gives developers the ability to encapsulate algorithmic-
level details, making it easier to understand code by presenting it as 
high-level functional blocks that different teams in an organization can 
share. Encapsulating the algorithm helps developers work at a higher 
level of abstraction and be more productive.

Another advantage of a shared code base 
is that multiple developers can integrate IP 
into their code using similar styles and 
programming conventions. This permits 
easy information sharing and allocation of 
development resources throughout a large 
organization, as well as a smaller overall 
code base that needs to be maintained.

Lastly, when in the design testing and 
validation phase, it is beneficial for code to be 
validated as functional modules. Validating 
the behavior of each block of code dictates 
known behavior, whether used multiple times 
in a single project or in many projects. Fixing 
shared code propagates changes to all current 
and future designs.

The ability to reuse code helps teams 
more efficiently use development resources 
and produce more maintainable, higher-
quality code while offering the potential  
to save money and reduce time to market. Figure 1. IP available through the Xilinx CORE Generator provides an advanced starting point for algorithm design.
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Q: When is it inappropriate to reuse code?
A: Integrating IP, whether developed internally or externally, should 
never be considered a guaranteed solution. Developers should evaluate 
code in terms of being the best solution for a problem and should not 
reuse it in unintended ways or for the sake of reusing IP. Developers 
should assess IP based on its existing capabilities and not on the ability 
to modify its usage, which may result in productivity losses.

Additionally, the total cost of IP integration needs to be taken into 
account when deciding to incorporate. Project managers need to 
consider development costs, time-to-market benefits, and maintenance 
costs to determine whether IP reuse makes fiscal and technical sense 
for a given project.

Q: What cost models are useful in evaluating IP purchases?
A: When deciding to purchase IP, a team is presented with a classic 
build-versus-buy scenario. Team members need to determine whether 
they have the in-house expertise to develop the desired IP. If they do 
have or can acquire the necessary expertise, they then need to make a 
proposal on the time and internal cost of developing the IP, including 
validation and maintenance of the code base. Lastly, the impact on the 
overall project ship date must be factored in as an opportunity cost.

The cost of purchasing IP varies depending on the licensing model. IP 
vendors can license their IP as an up-front cost, a royalty based on units, 

or a combination of both. Additionally, service and maintenance charges 
may be part of an IP licensing agreement, which may offset some costs 
associated with bug fixes and IP integration. The design team must factor 
in these potential costs and weigh them against the cost of developing 
the IP internally as well as the potential time-to-market savings and 
reduced maintenance costs associated with purchasing IP. Oftentimes, 
the issue depends on the expertise of the team, the complexity of the IP, 
and market pressures.

Q: Where do you see IP integration in LabVIEW FPGA moving?
A: At NI, our priority is to make LabVIEW FPGA a tool that can offer 
engineers and scientists an incredible experience in developing 
high-performance and reliable FPGA-based solutions. Our collaboration 
with Xilinx has helped us make great strides in integrating CORE Generator 
IP into LabVIEW to make our tools applicable across more markets than 
ever before. Through our continuing efforts with our technology partners, 
we can empower more engineers to take their ideas from the realm of 
theory to a deployable end product. 

To learn more about LabVIEW FPGA, visit ni.com/fpga.

Figure 2. National Instruments provides readily available IP for signal analysis.
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LabVIEW Robotics 2010: Sense, Think, and 
Act With Optimized Run-Time Performance
Based on the latest version of NI LabVIEW graphical system design 
software, the LabVIEW Robotics environment continues to provide 
industry-grade system design software capabilities. By integrating 
LabVIEW Robotics with LabVIEW 2010, you automatically benefit from 
the 20X average run-time performance increase delivered through new 
compiler technology and optimizations. Computationally intensive 
algorithms such as navigation, localization, and vision processing are 
implemented faster, improving the performance of your robot. 

Sense
Sensor drivers are critical to any autonomous or semiautonomous system 
and can often consume much of your design time due to the tedious 
nature for both design and maintenance. To develop LabVIEW Robotics, 
NI reused many of the efficient and maintainable approaches to robot 
sensor driver development. New drivers include the following:

Vishay TEMT6000X01 ambient light sensor■■

Maxon motor encoders ■■

Devantech SRF02 sonar range finder drivers■■

Devantech TPA81 thermal sensor drivers■■

Think 
Once your robot can visualize its environment through sensor data, it 
needs deterministic decision-making algorithms to accomplish a task or 
behavior. Algorithm design is a focus of LabVIEW Robotics software that 
can help you design an autonomous system more rapidly. You can use basic 
algorithms such as A* or Kalman filters as is or open and modify them to 
best suit your application needs. You can find the following new 
algorithm refinements and example programs in the product or online:

Optical character recognition■■

Ackermann steering■■

A* search on occupancy grid■■

Vision-based obstacle avoidance for the LabVIEW Robotics Starter Kit ■■

Teleoperation mode for the LabVIEW Robotics Starter Kit robot■■

Act
Once your robotic system has made a decision on how to respond to  
its environment, it needs to communicate with motors or other types of 
actuators to act. LabVIEW Robotics 2010 includes new actuator drivers, 
such as the following, that support a variety of locomotion, from ground 
vehicles to hexapod and humanoid robots:

Dynamixel smart servo motors■■

Lynxmotion SSC-32 servo controller■■

Texas Instruments MDL-BDC24 brushed DC motor  ■■

control module with CAN  

NI designed the LabVIEW Robotics community to answer your questions, 
expose you to helpful reference designs, and provide a place to easily 
share algorithms and applications with your peers. 

To download or share drivers and example code,  
visit ni.com/code/robotics.

Figure 2. The robotics community at ni.com/code/robotics houses the  
latest sensor drivers and examples as well as a forum for sharing code and ideas.

Figure 1. LabVIEW Robotics 2010 delivers a breadth of sensor drivers for easily connecting 
to any sensor you need, saving you valuable integration and driver development time.
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Increasing Productivity Through Vision 
Builder AI and LabVIEW Integration
NI Vision Builder for Automated Inspection (AI) 2010 introduces several 
new methods to integrate directly with NI LabVIEW software. By 
combining the scalability of LabVIEW, featuring supported software 
add-ons and hardware, with Vision Builder AI, which simplifies the 
machine vision development process, you can benefit from new features 
for your more elaborate system architectures and accommodate more 
types of measurements. 

The New Image Shared Variable
The network shared variable is a popular tool for transferring measurements 
and results between deployment hardware in LabVIEW applications. 
This type of data sharing was previously unavailable for transferring 
entire images over a network. The latest versions of LabVIEW and Vision 
Builder AI introduce the new image shared variable, a network shared 
variable that significantly improves integration between hardware targets 
by sending timestamped image data over a network. This new feature is 
particularly useful for viewing inspection images and results remotely. 
For example, a line operator can monitor multiple real-time targets 
simultaneously from a single user interface or log images remotely for 
archiving or further analysis. 

Managing Targets Running Vision Builder AI  
From the LabVIEW Project
With the LabVIEW Project Explorer, you can now add, access, and 
configure real-time hardware targets running Vision Builder AI inspections, 

meaning that you can manage all real-time system hardware from a 
single window. With these capabilities, you can now use an NI CompactRIO 
or PXI system, for example, to run LabVIEW Real-Time applications in the 
same LabVIEW project as an NI Smart Camera or other real-time NI vision 
hardware running a Vision Builder AI application. In addition to viewing 
these hardware targets in the same project, you can access and use the 
network shared variables, including the new image shared variables, 
which are hosted on the vision target for more seamless integration.

New API in LabVIEW for Advanced Integration and  
Customized Application Flow
The latest release of Vision Builder AI also contains an API for 
programmatically calling and executing complete Vision Builder AI 
inspections from within LabVIEW. This API, which installs a functions 
palette in LabVIEW that you can use to directly control the Vision 
Builder AI engine, is effective for applications that involve synchronizing 
one or more vision inspections as part of a larger system. You also can 
use this API to run inspections directly from test executive software 
such as NI TestStand. 

New Algorithms
Vision Builder AI 2010 features new algorithms including color 
segmentation, texture segmentation, and contour analysis.

To read more about the new features and download an evaluation 
version of the software, visit ni.com/vision/vbai.

Figure 1. The two real-time vision targets shown in this LabVIEW project are  
running Vision Builder AI and communicate to the host using image shared variables.

Figure 2. Use the new functions palette in LabVIEW to  
programmatically call and execute Vision Builder AI applications.
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Test Techniques

5 Things Test Engineers Should Know 
About Software Engineering 
Modern test systems rely on software-based solutions to meet the needs 
of complex devices under test (DUTs) and satisfy demanding deadlines. 

As a result, many of the same development best practices and tools that 
are fundamental aspects of software engineering have become equally 
important for developing test applications. When developing software for 
a test system, keep in mind the following five basic practices to ensure 
you deliver a high-quality, reliable application on time.

1	� If you are not using source code control,  
you are playing with fire. 
Source code control is a fundamental tool for anyone who is 
developing software – no matter if you are a team of a hundred  
or a team of one. Without it, simple tasks such as sharing code 
or managing different versions can be difficult and pose risks  
that cause delays and lead to lost work. Software vendors offer 
numerous solutions ranging from Microsoft Team Foundation Server 
to Perforce to free open-source tools such as Subversion, any of which 
you can use with graphical code developed in NI LabVIEW software.

An advantage of having a source code control system is you can track, 
manage, and review changes to your application over time through a 
combination of diff and merge operations. With the LabVIEW Professional 
Development System, you can integrate graphical differencing and 

merge operations with source code control clients. Once set up, a diff or 
merge operation in source code control automatically displays a dialog 
in LabVIEW that steps you through the changes and identifies when it 
was modified and what was affected.

2 �Development without requirements is prototyping. 
Prototypes are an important part of the development process 
because you typically use them to demonstrate a crude idea  
or to prove the viability of a concept for new technology. 
However, the software you use in prototypes is often put 
together with little planning or regard for architecture, which  
is why it is important to distinguish between the prototyping 
and development phases of the software life cycle.

Requirements documents are an effective way to align the expectations 
of customers with developers, coordinate large teams, document the 
status of a project, and ensure that code is thoroughly tested. Common 
tools for storing and managing these documents include Microsoft Word,  
Microsoft Excel, Adobe Acrobat, Telelogic DOORS, and RequisitePro. NI 
provides the ability to automate integration between these interfaces 
and NI software products to automatically track requirements coverage 
and generate reports for traceability and upstream coverage analysis.

3 �You can measure the testability and quality of code. 
Static code analysis refers to any tool or method that has 
preestablished criteria by which it compares source code to  
see if it meets standards for style, organization, and technique.  
In addition, static code analysis can help demonstrate that code  
is poorly written and identify problem areas. You can also use code 
complexity metrics such as modularity and cyclomatic complexity 
to determine the size and testability of a project. This is helpful 
when you inherit code and need to fix bugs or add features. 

To track progress and find problems early, combine regular reporting of 
the code analysis metrics with frequent peer reviews. You can automate 
static code analysis of LabVIEW code with the LabVIEW VI Analyzer Toolkit, 
which offers the ability to customize more than 80 tests, including analysis 
of performance, complexity, documentation, and even spell-checking. A 
wizard is also available for creating new tests using LabVIEW VI Scripting.

Figure 1. You can invoke graphical differencing automatically from within  
source code control clients using the command-line interface 

that is provided with the LabVIEW Professional Development System.
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4 �You may think your code works, but you have to prove it. 
You know when something is broken because it will not run. 
What is more difficult is proving to someone else or an external 
authority that something works correctly.  

Testing and debugging software is an inseparable part of the 
development process, but you can use automated tools, such as the 
LabVIEW Unit Test Framework Toolkit, to address the challenge of testing 
complex software. Automating this process reduces the amount of time 
you spend performing tests and makes more exhaustive testing possible. 
This ensures that you produce the highest-quality software possible and 
lowers cost by catching problems earlier and reducing test time.

Functional code validation and testing is a well-recognized part of the 
software engineering process and standard practice for anyone who has 
to prove that the code works. Proving software works is more complex 

than showing that the application runs; it requires validating that it works 
correctly. This requires documentation and test results that demonstrate 
the application behaves in the way it was designed. 

5 �Reuse is not a myth, but it requires planning. 
The growing complexity of test systems is converging with shortened 
release cycles for many DUTs, which has prompted a strong need  
for reuse libraries. Reuse means that both hardware and software 
can span multiple test systems and easily be adapted for new DUT 
iterations. It also means that separate development teams can 
use preexisting drivers and APIs to maximize efficiency and further 
decrease the programming phase of the life cycle. However, many 
programmers often struggle to incorporate practices to successfully 
reuse code – typically because of poor planning and the inability to 
adapt to changing requirements and easily introduce those changes 
to large numbers of programmers and applications.

A widely used example of a reuse library is the Instrument Driver 
Network, the NI collection of more than 8,000 instrument drivers at  
ni.com/idnet. The success of these reusable instrument libraries relies 
on the clearly defined APIs for instrument communication and the 
encapsulation of low-level functionality in private libraries. However,  
the VI Package Manager offers a more sophisticated solution for 
distributing reuse libraries across an enterprise and managing the 
versions that are used across different projects.

–	Elijah Kerry   elijah.kerry@ni.com 

Elijah Kerry is a product manager for LabVIEW at National Instruments 
focusing on large, mission-critical development applications and 
software engineering practices. He holds a bachelor’s degree in 
computer engineering from the University of Missouri-Columbia and  
is a Certified LabVIEW Architect (CLA).

For more information on these and other best practices for large 
application development with LabVIEW, visit ni.com/largeapps.

Figure 2. The LabVIEW VI Analyzer Toolkit provides an interactive dialog and  
reporting tool for examining the quality and testability of VIs.

Look no further for test software development best practices. National Instruments engineers have collaborated 
with NI TestStand developers from around the world to publish a series of advanced technical documents detailing 
NI TestStand architecture recommendations that cover the entire NI TestStand workflow from initial code module 
development to shared drive deployment. 

To read the NI TestStand Advanced Architecture Series and learn from the experts how to architect your 
NI TestStand system, visit ni.com/info and enter nsi0404.

Advanced NI TestStand Architectures
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NI in Academia

Robots That Teach
As engineering systems become more complex, robotics education  
is key in training the modern engineering workforce for the future.  
This multidisciplinary field provides hands-on design opportunities  
for future mechanical engineers, electrical engineers, and computer 
scientists and prepares them for a rapidly growing robotics market. 

Today’s educators face the challenge of cost. A low-cost, industrial-grade 
robotics platform that students can use to implement everything from 
simple tasks, such as proportional integral derivative (PID) motor control, 
to complex algorithms, including localization and navigation, is crucial to 
meeting robotics education objectives.

With the NI LabVIEW Robotics Starter Kit, DaNI, students have the 
resources they need to start their first robotics applications. This platform 
includes the powerful NI Single-Board RIO embedded control hardware 
mounted on top of a Pitsco TETRIX erector robot base. Out of the box, 
DaNI uses an ultrasonic distance sensor for obstacle avoidance and 
quadrature encoders for motor control. Students can customize the robot 
to add an Ethernet router for wireless operation, sensors for localization, 
and mapping or cameras for image processing.

The new LabVIEW Robotics Module combined with the LabVIEW 
development environment has made it possible to bring DaNI to life. 
Students can design their robotics software using the most effective 
syntax – graphical, textual, or a combination – and then easily deploy 
their code to embedded hardware and tune their algorithms in real time. 
Additionally, the LabVIEW Robotics Module offers drivers for connecting 
to more than 20 types of robotics sensors; libraries for motor control; 
and building blocks for algorithms such as path planning, navigation, 
kinematics, and steering.

To learn more about the NI platform for robotics teaching and research, 
visit ni.com/robotics/education.

The LabVIEW Robotics Starter Kit, DaNI, connects to a variety of sensors  
and helps students implement robotics tasks such as navigation and localization.

The NI Robotics CompactRIO Kit 
(NI RoCK) is based on the FIRST 
(For Inspiration and Recognition 
of Science and Technology) 
Robotics Competition (FRC) kits 

used for high school robotics competitions. Now available to 
academic institutions for use in teaching and research, NI RoCK 
can help students design, build, and program an industrial-grade 
robot with professional software tools similar to FRC kits. 

For more information on NI RoCK, visit ni.com/info and  
enter nsi0405.

Written to be equally useful for all 
engineering disciplines, this textbook 
is organized around the concept 
of control systems theory as it has 
developed in the frequency and time 
domains. It provides coverage of 
classical control, root locus design, 
frequency, and response design 
using Bode and Nyquist plots. 

To learn more, visit ni.com/info and enter nsi0406.

Introducing NI RoCK
A Textbook for All Engineering Students

TETRIX by Pitsco is a trademark of Pitsco, Inc. 



15888 279 9833  n  ni.com

LabVIEW Everywhere

Sweet Apps Blog Finds LabVIEW 
Innovations Everywhere
The Sweet Apps blog on the NI Developer 
Community is uncovering some of the 
unique applications created by NI customers. 
From laser-powered space elevators to 
do-it-yourself (DIY) fusion reactors, the  
blog finds extraordinary uses of LabVIEW  
in everyday life.  

Creating Energy Using Nuclear Fusion 
Mark Suppes, a Web developer by day and 
DIY nuclear physicist by night, is tackling one 
of the 14 Grand Challenges for Engineering 
as named by the National Academy of 
Engineering: provide energy from fusion. 
Using low-cost NI USB data acquisition 
hardware and NI LabVIEW software, Mark 
built his own fusion reactor, which was 
recently featured on CNN. 

Testing the Nexus One Android Phone
HTC and Google joined forces to develop 
the Nexus One smart phone, based on the Android platform. In a series 
of short films documenting the making of the Nexus One, Google steps 
through each phase of the manufacturing process, noting the high-precision 
test systems HTC used, which feature LabVIEW front panels, to test the 
Nexus One circuitry. 

Laser Mapping the Eyjafjallajökull Volcanic Ash Cloud
After the Eyjafjallajökull volcano eruptions grounded hundreds of flights  
in Europe in April 2010, researchers equipped an airplane with a LIDAR 
sensor controlled by LabVIEW and PXI. The sensor shot laser beams into 
the volcanic ash cloud to map the ash particles and monitor the cloud’s 
characteristics such as height, ash development, and concentration. 

Investigating a Space Elevator
To investigate the viability of a space elevator as an alternative to space 
shuttle trips, the Spaceward Foundation has challenged teams of engineers 
to create a wireless laser-powered robot that could climb a 1 km tether 
at 5 m/s. The Kansas City Space Pirates powered their robot, which is 
based on NI CompactRIO hardware, using an 8 kW TRUMF industrial 
laser aimed through an optics system, and controlled the laser power 
and robot’s position with LabVIEW. 

To subscribe to the Sweet Apps blog for updates on cutting-edge 
applications powered by LabVIEW, visit ni.com/sweetapps.

The Sweet Apps blog captures unique, exemplary use cases of NI products like  
building a homemade fusion reactor with LabVIEW software and NI data acquisition hardware.

Looking for great example code? Code from the NI Developer Community has been downloaded by engineers worldwide more than  
1 million times this year. NI Developer Community code focuses on RF, automated test, industrial control, and many other topics. 

To share your code or download more than 8,000 VIs, visit ni.com/code.

1 Million VIs Downloaded
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Special Focus

Robotic Lawn Mower Competition 
Inspires Students to ‘Do Engineering’
Case Western Reserve University students developed an autonomous 

lawn mower to navigate defined paths to cut grass and avoid obstacles. 

The team incorporated sensors, control algorithms, system control, and 

image processing to “do engineering.” In June 2010, the team received 

first place in the seventh annual Institute of Navigation (ION) Robotic 

Lawn Mower Competition. Here’s how they did it.
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To learn more about this autonomous lawn mower powered by NI technology, visit ni.com/info and enter nsi0407.

Under the time constraints of a semester, the students had to quickly incorporate essential engineering elements in the 
design of the robot. The robotic control system required the connection of compatible elements, including the integration 
of sensors and actuators, control algorithms, and advanced image processing. NI LabVIEW software provided the 
students a complete development environment to do engineering.

Custom User Interfaces

Programming Approaches

Hardware API

Deployment Target

Analysis Libraries

Technology Approaches

To detect obstacles, the students used 

NI vision software to acquire, process, 

and display images from cameras. With 

the user interface, students identified 

objects based on hue and visual texture 

of the images.

To integrate existing code, the students 

used the Call Library Function Node to 

incorporate algorithms developed in ANSI C. 

By combining multiple programming 

approaches in LabVIEW, the students 

reused code and optimized development.

Using the NI 9401 C Series digital I/O 

module, the team measured the speed 

and position using encoders. They acquired 

data from multiple sensors quickly through 

tight integration with hardware.

The robot achieved advanced control using 

the embedded real-time processor and 

field-programmable gate array (FPGA). 

This modular I/O system connected to 

sensors and actuators and performed 

real-time image processing.

To determine the state of the robot, 

the team used matrix math functions to 

implement a Kalman filter. With built-in 

LabVIEW math functions, the team 

performed inline analysis of the measured 

data from the sensors.

The students took advantage of FPGA 

technology to collect the time-critical 

data required to control the robot. 

LabVIEW graphical programming reduced 

the complexity of embedded FPGA 

programming compared to VHDL.
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Feature

Time in Your Programming Language
Looking back, computers were originally used for computation and 
data processing. There was no notion of time in early high-level 
languages such as FORTRAN and LISP.

The primary concern of programming was specifying the details of the 
computation and ensuring it proceeded correctly. The amount of time it 
took to program was simply a quality of the machine on which it ran.

In the Beginning
Inside the computer, time is meaningless, but outside, in the real world, 
time is absolute. Synchronizing the two – computation and reality – is 
critical. The first notion of time in a programming language appeared  
in HP BASIC with the Wait statement. Writing programs to control 
instruments and automate measurements presented some challenges 
other than the normal programming activity – specifically, coordinating 
the execution of the program with the behavior of the instrument. 
Instruments take time to make a measurement, or to change function or 
range, and the program had to regulate its progress to stay in sync with 
what the instrument did. 

	The simplest way to accomplish this was to introduce a Wait statement 
that would delay the program execution for a specified amount of time. 

Developers could observe the worst-case time it took an instrument to do 
something, and – following the command to the instrument – they could 
insert a Wait statement for at least that long. This task was relatively 
simple and effective but inefficient.

The timing for a control application is qualitatively different than for a 
measurement application. The physics of the machine that the program 
controls demand that measurement inputs and actuator outputs occur at 
precisely timed intervals. If the intervals are too long or irregular, the 
machine’s reliability or stability is compromised. A simple Wait statement 
drifts accordingly by the time it takes the code to execute. Additionally, 

the code’s execution time may vary, causing timing jitter. In the NI LabVIEW 
graphical programming environment, a loop with the metronome 
primitive does not drift because the wake-up time is referenced to the 
previous wake-up time and not to the time the call is made. It is possible 
to achieve this same behavior using other languages such as C/C++, but 
it is not as simple or convenient as with LabVIEW.

Time as a First-Class Element in the Language
Many developers write the cyber-physical systems of today in C code and 
make system calls to wait. For simple systems, this is fine, especially 
because inexpensive microprocessors have become so fast. But when 
the application begins pushing the performance limits of the processor, 
the complexity quickly increases.

	Developers must break up computations that take longer than the 
period of the main loop and complete them piece by piece. They also 
must schedule and coordinate communications that are asynchronous 
with respect to the main loop, so there is no interference. A significant 

amount of testing and good luck accounts for these systems working 
most of the time.

	Most compilers are unable to help with timing analysis because time 
is not an element of the language – it is a parameter to a system call. 
And the parameter defines a minimum time to wait, even though what 
developers actually need is a way to specify a deadline, a concept that 
does not exist in conventional programming languages.

In LabVIEW, on the other hand, the Timed Loop is a first-class 
element of the language with a great deal of flexibility in specifying 
timing properties and sensing timing behavior. Additionally, because 

Figure 1. The Wait (ms) primitive in LabVIEW was similar to the Wait statement in BASIC.  
Surprisingly, this is an advanced function in modern languages such as C/C++/C#, Java, and Python.
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the Timed Loop is a structure, it can 
specify a timing constraint, namely that 
the code inside must complete within the 
specified period. In the common case of 
constant period, the compiler could 
statically analyze the code generated for 
the loop body and determine whether it 
will meet the timing constraint even before 
it deploys on the target machine.

Artificial Complexity
The crux of the matter is that there is 
artificial complexity when specifying 
redundant information. The Timed Loop 
schedules the software to match the 
hardware timing, but that action should  
be derivable from the hardware timing 
without requiring separate specification.  
It is effectively combining hardware design and software design, and the 
problem becomes more difficult because of the clash of two cultures. 
Generally, computer science curriculum still does not deal with timing; 
therefore, those graduates have little to no experience (or even interest) in 
timing issues, other than making their code run fast. On the other hand, 
hardware designers want to control time everywhere, even considering 
the risk of over-specifying their designs. 

Meanwhile, system designers are interested in succinctly specifying 
the critical timing in the system, using a high level of abstraction to 
specify the rest of the behavior and relying on the compiler to schedule 
everything appropriately. These system designers also expect to verify 
system behaviors at a high level and have the compiler prove that 

those behaviors are preserved in the deployed system. Developers 
need abstraction to comprehend large applications, and they need 
precise timing to specify and realize the applications. Finding the best 
abstraction for computation and timing is the goal everyone tries to meet.

LabVIEW Timing
Timing has been an important consideration since the creation of 
LabVIEW due to its emphasis on real-time I/O. National Instruments is 
delivering state-of-the-art timing capabilities with the Timed Loop and 
Timed Sequence through the LabVIEW Real-Time and LabVIEW FPGA 
platforms. The graphical representation of computation in LabVIEW 
naturally presents timing relationships as well as the complexities of 
distributed systems that affect timing. The company is researching with 
a different approach by focusing on distributed real-time systems and 
the tight integration of hardware configuration, along with timing. 

–	Jeff Kodosky   jeff.kodosky@ni.com 

Jeff Kodosky cofounded National Instruments with Dr. James Truchard 
in 1976. He became vice president in 1978 and later served as vice 
president of R&D from 1980 until he was named an NI Business and 
Technology Fellow in 2000. Kodosky received his bachelor’s degree in 
physics from RPI in Troy, New York.

To view Jeff Kodosky’s full NIWeek 2010 keynote presentation, 
“Time in the Language,” visit ni.com/info and enter nsi0408.

Figure 2. The LabVIEW Timed Loop is a first-class element due to the  
flexibility it provides in specifying timing properties and sensing timing behavior.

Figure 3. A unified understanding of the system’s timing is derived from the data  
relationship specified by the application as well as the schedule of data transferred across the bus.
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Product In-Depth

PXI Dual-Core Controller Features an 
Intel Core i7 Processor

The NI PXI-8109 embedded controller incorporates the high-performance 
Intel Core i7-620M dual-core processor, which operates at an up to 
3.33 GHz clock frequency and allows up to 8 GB 1,066 MHz DDR3 RAM. 
The PXI-8109 can process up to 154,000 1K fast Fourier transforms (FFTs) 
per second, approximately 27 percent faster than the previous NI dual-core 
embedded controllers. Additionally, this controller features dual Gigabit 
Ethernet ports and a high-performance 7,200 rpm drive. 

Performance Gains for All Application Types
With the combination of the Intel Core i7 processor and the inherent 
code parallelism of NI LabVIEW software, you can take full advantage of 
the dual processing cores. To deliver performance gains for applications 
not optimized for multicore processing, Intel has introduced the Turbo 
Boost Technology feature, allowing the system to automatically run 
certain processor cores faster than the base clock frequency. If the 
application is using only one processing core, the feature automatically 
increases its base clock frequency from 2.66 to 3.33 GHz. For real-time 
applications, which require the best possible execution determinism, 
you can disable Turbo Boost Technology, and the Intel Core i7 processor 
base frequency of 2.66 GHz is still approximately 13 percent faster than 
the previous NI dual-core embedded controller, as shown in Figure 2.

Ideal Controller for Memory-Intensive Applications
The PXI-8109 embedded controller comes standard with 2 GB 1,066 MHz 
DDR3 RAM and offers the option to upgrade to 8 GB of system RAM. 
Due to inherent architectural limitations, a 32-bit OS cannot access 
more than 4 GB of system RAM. With the PXI-8109, you have the 
option to choose a Windows 7 64-bit OS so your applications can 
fully access all available system RAM. By taking advantage of the 
improved memory capabilities, the PXI-8109 embedded controller 
is ideal for processor-intensive modular instrumentation and data 
acquisition applications.

Upgrade Options for High Availability
To best suit an application’s operating requirements, you can order 
the PXI-8109 embedded controller with upgrade options. The standard 
version has an operating range of 5 to 50 °C, but the upgrade includes 
a hard drive designed for more extreme operating conditions, with an 
operating temperature of 0 to 55 °C. For applications where operating 
shock and vibration are also a concern, you can upgrade the PXI-8109 
to include a solid-state drive.

To view detailed specifications and pricing for the new PXI-8109 
embedded controller, visit ni.com/info and enter nsi0409.

Figure 1. With high CPU performance, the PXI-8109 embedded controller 
is ideal for applications requiring intensive data analysis or processing.

PXI-8108
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PXI-8109

Turbo Boost Enabled

154,000

PXI-8109
Turbo Boost Disabled

137,000

180,000

Parallel Benchmark: 1K FFTs/s

Figure 2. The Intel Turbo Boost Technology feature increases 
performance for multi- and single-threaded processor-intensive applications.
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Product In-Depth

NI FlexRIO for High-Channel- 
Count Applications
Experimental physics, nondestructive test, and medical imaging  
often demand high-channel-count systems where experiments and 
measurement applications span across tens or hundreds of channels. 
Retrieving the data and measurements of interest from these systems  
can be a big challenge. With sample rates and bit resolutions on the rise, 
field-programmable gate arrays (FPGAs) present a powerful solution for 
managing large data sets through data reduction and signal processing.

NI FlexRIO presents a novel solution for engineers and scientists 
requiring even more flexibility and customization beyond what 
conventional instrumentation provides. This platform encompasses  
FPGA modules, programming with the NI LabVIEW FPGA Module, and 
adapter modules that provide high-performance analog and digital I/O. 
These interchangeable adapter modules determine the I/O available in 
the LabVIEW FPGA programming environment.  

The newest digitizer adapter modules, the NI 5751 and NI 5752, 
offer a combination of high-channel density, FPGA programmability, 
and scalability with PXI and PXI Express. The NI 5751 features 
16 channels, 14-bit resolution, and a 50 MS/s sample rate. The NI 5752, 
optimized for nondestructive test applications, features 32 channels, 
12-bit resolution, and a 50 MS/s sample rate. These adapter modules, 

together with NI FlexRIO FPGA modules, are customizable digitizers 
with open FPGAs for tasks such as data reduction, cross correlation, 
custom triggering, and other inline signal processing. 

Learn more about NI FlexRIO FPGA modules and adapter modules 
at ni.com/flexrio.

The NI 5751 digitizer adapter module for NI FlexRIO  
features 16 channels, 14-bit resolution, and a 50 MS/s sample rate.

The NI PCIe-6509 brings 
high-density, cost-effective 
TTL digital I/O to PCI Express. 
Each of the board’s 96 
bidirectional lines can drive 
24 mA (sink or source). The 
NI PCIe-6509 also incorporates 
software-configurable pull-up/ 

pull-down resistors, which drive the digital input lines high or 
low when unconnected, eliminating the need for external circuitry.

To view NI PCIe-6509 specifications and pricing, visit  
ni.com/info and enter nsi0411.

The NI RMC-8354 
high-performance 
rack-mount controller 
is optimized for use 
with PXI systems.  
It incorporates the 

Intel Core i7-860 quad-core processor with 2.8 GHz base clock 
frequency (quad-core mode) and the maximum Intel Turbo Boost 
frequency of 3.46 GHz (single-core mode). Other key features 
include up to 16 GB of DDR3 memory, built-in RAID with up to 
four hard drives, and support for Microsoft Windows 7 (64-bit) 
and NI LabVIEW Real-Time OSs. 

To view NI RMC-8354 specifications and pricing, visit ni.com/info 
and enter nsi0410.  

High-Density Digital I/O for  
PCI Express

New Rack-Mount Controller Features 
Intel Core i7 Quad-Core Processor
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Product In-Depth

SC Express Suite Features New  
High-Speed Bridge Input Module

As part of the NI SC Express family of high-performance data acquisition 
(DAQ) modules with built-in signal conditioning, the NI PXIe-4331 high- 
speed bridge input module acquires dynamic measurements from strain, 
pressure, torque, and load sensors with sample rates up to 102.4 kS/s 
per channel and 0.03 percent accuracy. 

To increase accuracy and eliminate noise, the simultaneous sampling 
module is designed with 24-bit delta-sigma analog-to-digital converters 
(ADCs), antialiasing, and digital filtering per channel. It includes an 
independent programmable 0.625 to 10 V excitation voltage on each 
channel for flexibility and fault protection. Additionally, the module 
provides remote sensing, internal bridge completion, and shunt calibration 
configurations per channel. 

The NI PXIe-4331 increases the speed of bridge-based measurements 
and – with PXI Express – provides 250 MB/s of dedicated bandwidth per 
device to give engineers the freedom to increase channel count without 
compromising sampling rates or data throughput. The 8-channel bridge 
input module can scale to a 136-channel system in a single chassis and 
thousands of channels when synchronizing across multiple chassis. As part 
of the PXI platform, the NI PXIe-4331 tightly synchronizes with the rest 
of the SC Express family and more than 1,500 PXI I/O instruments, such 
as NI X Series DAQ modules and NI dynamic signal acquisition modules. 
The simultaneous sampling, high sample rate, and synchronization features 
make the NI PXIe-4331 ideal for structural test applications such as fatigue 
and impact test, design validation, and other dynamic tests.

To discover more advantages of sensor measurements,  
visit ni.com/lp/sc-express.

The NI PXIe-4331 high-speed bridge input module acquires  
all channels simultaneously at 102.4 kS/s sample rates.

The NI LabVIEW 2010 
MathScript RT Module 
provides the framework you 
need to both develop and test 
your .m files for jitter. With a full 
set of guidelines for developing 
real-time applications, you have 
all the tools you need to deploy 

your custom .m files for deterministic execution with LabVIEW 
and MathScript. 

To evaluate the LabVIEW MathScript RT Module, visit  
ni.com/info and enter nsi0413.

Christian Gindorf, a member of the NI Developer Community, 
created an emulator based on NI LabVIEW software for the 
Commodore 64 (C64), an 8-bit home computer introduced by 
Commodore International in 1982. Take a step back in time and 
run the emulator in LabVIEW by reading the instructions and 
downloading the emulator VIs from the Sweet Apps blog.

To read this Sweet Apps blog post, visit ni.com/info and  
enter nsi0412.

Determinism Delivered With the 
LabVIEW MathScript RT Module

A Commodore 64 Emulator  
Created in LabVIEW
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Separating Compiled Code From 
VIs in LabVIEW 2010
NI LabVIEW software programmers develop applications by writing 
graphical code that is stored in function blocks, which are referred to as 
virtual instruments (VIs). Like functions in other development environments, 
VIs can be called and reused by developers throughout an application. 
By default, every VI contains the compiled code in addition to the graphical 
source code, so you don’t have to separately manage object files. However, 
this poses some challenges for large teams that use source code control 
to track changes. LabVIEW 2010 introduces a feature that you can use to 
separate the source code from the compiled code.

When you edit a VI, LabVIEW recompiles the VI code. You can review 
source code changes using the graphical differencing tool, which explains 
the need to resubmit the code to source code control. However, the 
LabVIEW compiler may also need to recompile callers of that VI to 
optimize code and propagate inplaceness information. As a result, VIs 
that have not been modified by a programmer indicate that they have 
been changed and therefore require resubmission to source code control. 
Because many projects require that source code changes be tracked and 
reviewed, you may need to separate source code from compiled code to 
eliminate unnecessary events in the change log.

In LabVIEW 2010, you can remove compiled code from a VI by checking 
the box to “Separate compiled code from source file” in the VI Properties 
window. This setting creates a separate VI object file (.viobj) to store the 
compiled code. It contains the compiled code of a VI with separate 
compiled code. The VI object file saves the compiled code for a specific 

target, which indicates the LabVIEW version 
and OS of the VI you save. When LabVIEW 
opens a source-only VI, it checks to see if 
a cached version of the .viobj file exists 
– if it does not, or if it is out of date, it 
recompiles and creates this file, which 
may increase load time.

You can remove the compiled code from 
all VIs in a Project Window from within the 
Project Properties dialog. However, new 
VIs still abide by the traditional format that 
included compiled code in the VI.

To learn about more new features 
in LabVIEW 2010, visit ni.com/labview/
whatsnew/features.

Inplaceness
Information

Icon

Compiled
Code

Connector
Pane

Block
DiagramFront Panel

LabVIEW 2010
.vi File Format

IconConnector
Pane

Block
DiagramFront Panel

LabVIEW 2009
.vi File Format

Figure 1. You can remove the compiled code and inplaceness information 
in LabVIEW 2010 to avoid unnecessary revisions as a result of recompiles.

Product In-Depth

Figure 2. The VI Properties dialog in LabVIEW 2010 
includes an option to separate compiled code from a source file.
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Product In-Depth

Motion Control With CompactRIO  
Has Never Been Easier
NI C Series drive and drive interface modules, 
combined with the National Instruments 
LabVIEW NI SoftMotion Module, make it 
easier than ever to integrate motion control 
with test and measurement systems. The 
LabVIEW NI SoftMotion Module simplifies 
system setup with a graphical system 
configuration dialog and interactive test 
panels, all accessible from the LabVIEW 
project. And because LabVIEW NI SoftMotion 
is built on the NI reconfigurable I/O (RIO) 
platform, you can take advantage of the 
growing and flexible NI motion product family 
to deploy your motion systems to a variety of 
RIO hardware targets. You can add C Series 
drive and drive interface modules to any 
NI CompactRIO backplane or to a distributed 
NI 9144 EtherCAT RIO chassis connected to 
a PXI controller. Or you can choose an NI 9148 Ethernet RIO chassis to 
implement deterministic motion control with a Windows OS system 
over a standard Ethernet network. 

In addition to offering flexibility and ease of use, the LabVIEW 
NI SoftMotion Module and the RIO platform help you customize motion 
control applications in ways not possible with typical motion system 

components. Motion control systems are traditionally composed of 
separate dedicated components including a PC, a motion controller, 
drive electronics, and motors. Instead of dedicated motion control 
components, a CompactRIO motion control system features a more 
powerful and flexible architecture that combines a deterministic real-time 
processor and reconfigurable field-programmable gate array (FPGA) with 
the LabVIEW NI SoftMotion Module. With this architecture, you can 
implement advanced and customizable motion IP, communicate to hundreds 
of third-party drives through the C Series drive interface modules, or 
seamlessly interact with the drive electronics in a C Series module. 

Whether you are using a CompactRIO module, an NI industrial controller, 
or a PXI controller, or whether you are performing simple moves or 
complex custom motion control, you can find a National Instruments 
motion solution to meet your needs.

To learn more about the benefits of customizable motion control 
with seamless I/O integration, visit ni.com/info and enter nsi0414.

Figure 1. Easily connect servo motors directly to  
your CompactRIO system with the NI 9505 drive module.

Figure 2. LabVIEW NI SoftMotion software and C Series drive interface modules allow for  
connectivity to hundreds of third-party drives and integration with RIO hardware platforms. 
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NIWeek 2010 marked the inaugural LabVIEW Add-On of the Year awards, 
presented by NI cofounder and CEO Dr. James Truchard. All of the winning 
products met the Compatible with LabVIEW program guidelines, and  
the overall winner was selected by a panel of engineering, sales, and 
marketing leaders at National Instruments. The following five add-ons 
received recognition.

Virtual Instrumentation Category – Localization Toolkit by S.E.A. 
This product helps test engineers create a single NI LabVIEW test 
application that they can localize quickly and deploy worldwide in a 
variety of languages. This type of feature is becoming increasingly 
important as test divisions span all corners of the globe. 

Graphical System Design Category – Robotics Library  
for DENSO by ImagingLab 
Engineers can now program and control DENSO robots with a powerful 
set of libraries for LabVIEW software. With this library, engineers do  
not need to learn specialized robotics programming software, which 
means they can spend less time developing machine control and 
automation applications. 

Platform Extension Category – SimulationX by ITI
This modeling product connects to LabVIEW and helps LabVIEW developers 
navigate the entire V diagram from design to test. By offering a bridge to 
its software, ITI can effectively extend LabVIEW technology to a new set 
of engineers. 

Community Category – OpenG Libraries by the OpenG Community
The Community Category recognizes the most impactful free or open source 
product. The winning product, OpenG, is a 10-year-old open source initiative 
with contributions from more than 50 developers in 12 countries. The OpenG 
libraries are downloaded thousands of times each month. 

Overall Winner – CalVIEW Calibration Toolkit for  
LabVIEW by Drivven
This product adds tremendous functionality to LabVIEW Real-Time 
development by providing developers with a configurable approach to 
reading and writing data values on their real-time targets. For example, 
users can view data points on the host computer without manually 
programming a TCP communication between the target and the host 
computer, all while accommodating the deterministic timing constraints 
required in real-time systems. 

To try out more than 50 tools, including those created by the 
LabVIEW Add-On of the Year winners, visit ni.com/labviewtools.

NI cofounder and CEO Dr. James Truchard (third from left) presented awards to the LabVIEW Add-On of the Year category winners at  
NIWeek 2010 in Austin, Texas: Jim Kring, OpenG; Gerd Schmitz, S.E.A.; Matt Viele, Drivven; Simone Rocchi, ImagingLab; and Jens Schindler, ITI.

LabVIEW Add-On of the Year Winners 
Announced at NIWeek 2010

Product Network
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Developer’s View

Simplify LabVIEW Code Reuse With 
Packed Project Libraries
Reducing development time has always 
been a priority for software developers. 
Reusing standard code libraries is one  
way for developers to focus on coding  
their current applications and avoid 
reimplementing existing functionality. 
Code libraries can come in various forms 
ranging from static libraries and dynamic 
link libraries (DLLs) to a set of NI LabVIEW 
VIs saved either in a directory or LLB. 
LabVIEW 8.0 introduced the project library 
as a way to logically organize VIs and other 
files to facilitate code reuse. The library 
provided a namespace to make the names of 
VIs in that library unique. It also introduced 
scoping so that VIs could be public or private. 
The library referred to other files but was 
not a container like an LLB. LabVIEW 2010 
introduces the packed project library, which 
extends the functionality of a project library to allow for more 
modular code, shorter build times, and easier deployment. 

Packed Project Libraries
LabVIEW packed project libraries (.lvlibp) are a new LabVIEW file type that 
combines a project library and all of its referenced VIs and dependencies 
into a single file. Packed libraries are created via a build specification in 
which an existing .lvlib file is selected as the source and its publicly 
scoped VIs define an exported VI interface. The definition of exported 
VIs is similar to how a LabVIEW DLL is configured; but, unlike in a DLL 
where the VIs become functions callable by external code, the exported 
VIs contained within a packed library behave like regular VIs. They can 
be dropped on another VI’s block diagram, called programmatically, or 
linked to by a palette. VIs within a packed library are compiled for a 
particular OS, target CPU, and LabVIEW version. They receive a new 
namespace based on the packed library’s name and are optimized by 
removing block diagrams (and front panels for dependencies), disabling 
debugging, and consolidating type information. Because a packed library 
is a built file, it cannot be edited but it can be viewed in the LabVIEW 
Project Explorer just like project libraries. 

Benefits of Using Packed Libraries
Many instrument drivers have adopted the use of project libraries to 
group VIs as a modular, well-defined API. Instrument driver VIs provide a 

known set of functionality and typically do not change, so the focus is 
placed on developing the user application. Although the project library 
logically organizes the driver code, there can be many files on disk that 
need to be managed. It also becomes difficult to obscure implementation 
details when the VI hierarchy is visible on disk. When the user application 
is built into an executable, dependencies of the top-level VI are required 
to be processed and saved. In addition, build times could be large for small 

Figure 1. Packed project libraries are created via a build specification in which an  
existing .lvlib file is selected and its public VIs define which VIs are exported by the packed library.

Figure 2. The exported VIs contained within a packed project library behave like other VIs 
saved without block diagrams, but their hierarchy is completely hidden.
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changes to user code if the VI hierarchy is 
large. It would be more efficient if only user 
code and not reuse code libraries needed to 
be processed. Packed libraries can address 
these issues. Packed libraries reduce file 
management and implementation dilemmas 
because they are a single file and export 
only a known list of VIs. They also improve 
iterative build times because they are 
precompiled and do not have to be processed 
when building an application. Depending  
on the number of files used from a packed 
version of an instrument driver, build times 
could significantly decrease. Finally, the size 
of the built application is reduced because 
only user code is included. 

Packed libraries work on real-time 
targets in addition to desktop PCs. When creating real-time applications, 
developers can use packed library VIs just like their counterparts on 
desktops. They can drop packed library VIs on block diagrams or call them 
dynamically. The benefit of packed libraries is realized when deploying 
application code. Because a packed library is a single file, the number of 
files transferred during deployment is reduced. When the caller of a VI 
contained within a packed library is deployed, the packed library is 
deployed as well. A more flexible approach is dynamically calling packed 
library VIs. By not having the VIs statically linked, only the smaller user 
code is built into a real-time application, resulting in a smaller file. This 
requires that the packed library be deployed separately. While this 
requires an extra step, both components can be deployed independently. 
Therefore, developers can deploy changes to the packed library separately 
from a real-time application. A real-time application can be running and 
can pick up changes to support code without being modified or redeployed. 

Developers Can Reduce Development  
Time and Meet Challenges
Packed libraries extend the functionality of project libraries and help 
address challenges associated with large application development. By 
using packed libraries as the mechanism to define coherent reuse code 
libraries, developers can reduce development time while improving 
modularization, build times, and deployment.

–	George Martinez   george.martinez@ni.com 

George Martinez is a senior software engineer for LabVIEW at 
National Instruments. He earned a bachelor’s degree in electrical 
engineering from the University of New Orleans.

To learn more about using packed project libraries in LabVIEW 
projects, visit ni.com/info and enter nsi0415.

Figure 3. Packed project libraries and real-time applications can be built and  
deployed independently to real-time targets, allowing code updates to a running application.

Since 2006, Darren Nattinger, a member of the LabVIEW R&D team at National Instruments, has been providing the community  
NI LabVIEW software how-to posts called Darren’s Nuggets. Darren’s most recent post includes a new feature in LabVIEW 2010 
that helps users perform replace-and-insert functions with Quick Drop. 

To read all of the posts, visit ni.com/info and enter nsi0416.

Darren’s Nuggets Feature New LabVIEW 2010 Tips and Tricks 
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Biorep Technologies designs the equipment necessary to isolate specific 
cells in the pancreas (islets of Langerhans cells). This complicated process 
features more than 20 different devices, five of which require significant 
automation. These machines have been automated using different 
platforms and programming languages. As our company expanded, this 
became problematic because having multiple learning curves, lengthy 
documentation, and different communication protocols between 
platforms became inefficient. 

After considering the impressive evolution of NI products, we started 
using LabVIEW for all of our automation, which created a single platform 
for most of the applications with only one learning curve and a simplified 
supply chain. Sophisticated debugging tools and remote troubleshooting 
features have saved more than $10,000 USD in time and travel costs. 

In only three months, our lead software engineer used LabVIEW and 
CompactRIO to create a complex automated instrument that consists of 
multiaxis motion control (stepper motors), accurate incubator chamber 
temperature control, and complex fluid handling (electronic valve array 
control). We developed the software architecture using the LabVIEW 
Real-Time and LabVIEW FPGA modules. We also used the LabVIEW 
NI SoftMotion Module to simulate our system with actual motion profiles, 
which we used to visualize and optimize the design and evaluate 
different design concepts before incurring the cost of physical prototypes. 
With LabVIEW and CompactRIO, we reduced our development time  
from 12 to three months and avoided having to develop custom control 
software and drivers.

We initially developed the Biorep Perifusion System as a tool to test 
the in-vitro competence of pancreatic islets. Since then, its usefulness has 
grown to include measuring secretions of differentiated cells derived 
from pancreatic progenitor stem cells, and it has become an integral 
part of the drug discovery process in the pharmaceutical industry.

– Felipe Echeverri, Biorep Technologies Inc.

Case Studies

Engineers Earn 2010 Graphical System  
Design Achievement Awards 

The Challenge:
Improving throughput and repeatability in cell secretion 
analysis, which is routinely conducted with pancreatic islets  
in type 1 diabetes research. 

The Solution:
Creating an automated perifusion system to stimulate cell types 
with total environmental control and the ability to collect 
secretions using NI LabVIEW and CompactRIO.

Humanitarian Award 
Biorep Perifusion System Automates Cell Secretion Analysis

Using LabVIEW and CompactRIO, we created  
the Biorep Perifusion System quickly and cost-effectively. 

To read the overall winner’s paper, featured in the Q3 2010 issue of Instrumentation Newsletter, visit ni.com/info and enter nsi0417.
To learn more about the 2010 winners and submit your application paper to the 2011 contest, visit ni.com/gsdawards.

Additional Resources
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The National Oceanic and Atmospheric Administration (NOAA) Earth System 
Research Laboratory in Boulder, Colorado, works to predict atmospheric 
behavior by understanding the processes that govern the chemical 
reactions of the earth’s atmosphere and long-term climate changes.

The ozone instrument previously used was 22 years old and weighed 57 lb. 
We needed to update to a lighter and more Internet-capable instrument.

Our new UAS O3 instrument is a dual-beam ultraviolet (UV) absorption 
photometer. One beam measures the ozone in air sampled from the 
atmosphere and the other beam passes through the same air that has 
had the ozone removed by a scrubber. The instrument weighs only 37 lb, 
runs on 28 VDC power, and has a variable sample frequency of 0.5 to 10 Hz. 

The CompactRIO controller provides the processing speeds, low power 
consumption, ruggedness, and size necessary to successfully collect and 
communicate unpressurized atmospheric data at altitudes of 64,000 ft 
aboard unmanned aeronautical platforms like the NASA Global Hawk.

– Laurel Watts, NOAA

The Echogen Power Systems waste heat engine can recover thermal 
energy from a variety of sources and is targeted to recover industrial 
waste heat. We helped develop the controller and unit health monitoring 
system for the nominally rated 250 kW net power heat engine. 

We selected the CompactRIO real-time controller based on the need 
for tight I/O synchronization. The heat engine is primarily designed for 
testing; system requirements include acquiring data from more than 75 
sensors and controlling more than 40 devices through Modbus, analog, 
and digital signals. Additionally, we used multiple PIDs to control the 
system based on various readings including system pressure, fluid heat, 
and turbine load.

We architected the system to run remotely, but we designed an HMI 
for local control and monitoring. Also, we implemented network-published 
shared variables for processing data communication and message-based 

communication across the Ethernet connection between the controller 
and the Windows PCs running the custom LabVIEW applications. 

Also, the LabVIEW Real-Time application running on the CompactRIO 
controller consists of multiple core processes. Using the NI Distributed 
System Manager during development gave us a central location for 
monitoring systems on the network, managing published data, and 
accessing network-published shared variables and I/O variables 
without needing a custom LabVIEW application. Also, we can write  
to network-published variables to remotely tune and adjust process 
settings without the explicit need for a dedicated user interface. Using 
the NI toolkits and modules, we quickly adapted the system to our 
customer’s evolving requirements.

– Darryn La Zar, Wineman Technology Inc.

The Challenge:
Developing an ozone instrument that communicates to the ground, 
stores data onboard, and synchronizes NTP time while operating  
in the NASA Global Hawk Unmanned Aeronautical Vehicle (UAV). 

The Solution:
Using CompactRIO to provide the command, control, and 
communication for our Unmanned Aerial System Ozone (UAS O3) 
instrument payload. 

The Challenge:
Creating a real-time application for controlling and monitoring an 
Echogen Power Systems waste heat engine and a Windows OS 
application for remote and local monitoring of the overall system.  

The Solution:
Developing a LabVIEW application to control the waste heat 
engine using the CompactRIO platform to provide deterministic 
system control with multiple PID control loops. 

Editor’s Choice Award
Monitoring Atmospheric Ozone on the Global Hawk UAV With CompactRIO

Green Engineering Award
Controlling an Echogen Power Systems Waste Heat Engine

The ozone instrument based on CompactRIO has successfully flown on the 
NASA Global Hawk UAV, pictured at the NASA Dryden Flight Research Center.
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Services and Support

Life Is Better When You Are Certified
You have likely heard National Instruments talk about certification 
before. You may even know someone who has a certification from NI. 
But do you understand the value of certification for an employee, a 
manager, or a company? 

For an employee, certification can promote and validate skills. On the 
other side of the equation, certification signals to a manager that an 
employee has mastered a particular skill set. Certification provides 
confidence to managers and peers that a potential team member has the 
qualifications needed to complete important projects. 

For a company, having employees with advanced certification levels is 
an indication to customers, prospects, and partners that the company 
has the expertise to design, develop, and deploy high-quality solutions 
quickly and efficiently. Internally, it implies a higher level of productivity 
for the company’s workforce.

Spotlight: NI Certified LabVIEW Architect
Passing the Certified LabVIEW Architect (CLA) exam signifies mastery of 
the NI LabVIEW graphical system design platform. CLAs can develop 
complex applications using advanced features in LabVIEW to optimize 
execution and ensure long-term code maintainability. An on-staff CLA 

provides technical leadership and architectural guidance and ensures 
that less-experienced developers are following best practices for 
accurate and efficient code development. 

Case in Point: Certified LabVIEW Architect David Hakey, GE Energy
David Hakey has held several roles involving LabVIEW and achieved his 
CLA status in 2006. A short time later, GE Energy hired David to help 
lead a new project updating a test system that was nearly 12 years old. 
GE Energy used LabVIEW certification as a way to identify David and 
several project support contractors. 

In the end, David, along with four other engineers, implemented a 
new functional tester that now tests more than 40 products for GE. The 
reusable, scalable architecture he devised means that the company can 
now add capabilities for testing new products in as little as four hours. 
GE has deployed 22 of these testers around the world.

Certification Increases Profitability
Certification signals attainment of advanced skills and ultimately leads 
to opportunities for employees and more efficient projects for teams, 
which translates to increased profitability for companies. 

To learn more about NI certifications and how to get started today, 
visit ni.com/training/certification.

Associate 
Developer

Developer

Architect

Recommended Coursework:  
Advanced Architectures and Managing

Software Engineering in LabVIEW

Recommended Coursework: 
NI TestStand I and II

NI LabVIEW NI TestStand NI LabWindows™/CVI

Recommended Coursework: 
NI TestStand I

No certification offered No certification offered

No certification offered

Recommended Coursework: 
LabVIEW Core 1, 2, and 3

Recommended Coursework: 
LabVIEW Core 1 and 2

Recommended Coursework: 
LabWindows/CVI Basics I and II

NI offers these certifications for its software to benefit employees, managers, and companies.

The mark LabWindows is used under a license from Microsoft Corporation. Windows is a registered trademark of Microsoft Corporation in the 
United States and other countries. Other product and company names listed are trademarks or trade names of their respective companies.
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Find and Purchase Solutions Online Faster

Web Connections

The NI Developer Community at ni.com/community just received 
a significant upgrade with new features including improved 
search, more dynamic calendaring, and a better content rating 
system. You can also find more than 8,000 pieces of example 
code in the community. 

To check out the upgrade and provide feedback, 
visit ni.com/info and enter nsi0418.

1.	 Introduction to the LabVIEW Platform

2.	 Real-Time Testing Techniques

3.	 Connect LabVIEW to Any PLC Using OPC

4.	 Introduction to NI LabVIEW Robotics

5.	 Understand the Most Missed Concepts Within  
the Certified LabVIEW Associate Developer Exam

To view these and other webcasts, visit ni.com/webcasts.

NI Developer Community Gets Upgraded 

Top 5 ni.com Webcasts

National Instruments has been steadily implementing new features on 
ni.com to help you identify and purchase the right products for your 
applications. These updates range from changing the structure of the home 
page to developing interactive product compare features that help you 
evaluate product specifications and functionality based on product line, 
application area, or performance. NI is working to provide you with an 
easier way to determine which solutions best suit your particular needs. 
	 For example, many customers find it beneficial to learn how their peers 
are meeting design challenges. To help you explore how others approach 
their applications, NI has made navigation through the Solutions section 
of ni.com more accessible. When browsing through the Industry navigation 
on ni.com/solutions, you can learn how other engineers and scientists are 
implementing NI products and reducing costs, simplifying development,  
or increasing productivity. These peer examples can guide you in the right 
direction to identify the best product for your solution. 

If you are unsure about which products you need, you can find 
preconfigured NI hardware and software starter systems online. These 
product bundles combine open graphical programming software and 
modular hardware to help you tackle a variety of common application 
challenges faster by removing the time required to assemble them. 
	 Faster navigation, a focus on developing content that more thoroughly 
answers questions about NI products, and a more intuitive information 
hierarchy all contribute to a productive and satisfying user experience. 

To explore NI product bundles, visit ni.com/product_bundles.
Take advantage of preconfigured NI hardware and software  

starter systems to get your applications up and running quickly.
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Looking Forward to LTE Advanced
Not long ago, 3G was the fastest network around. In December 2009, 
Scandinavian Telecom provider TeliaSonera deployed the world’s first 
Third Generation Partnership Project (3GPP) Long Term Evolution (LTE) in 
Oslo and Stockholm. LTE is a transitional 3.9G technology – an evolution of 
today’s CDMA-based 3.5G and 3.75G cellular standards such as HSPA and 
EV-DO rev B. Designed to meet the challenge of faster data rates on cellular 
networks, the LTE physical layer incorporates several high-throughput 
digital communications technologies. Unlike 2G and 3G cellular standards 
that used single-carrier modulation techniques, LTE applies more spectrally 
efficient multicarrier modulation techniques. By supporting wider 
bandwidths of up to 20 MHz, higher-order modulation schemes, and up 
to 4x4 MIMO, the LTE downlink channel can download 300 Mbit/s.

By 2011, 3GPP’s LTE Advanced could be the first truly 4G cellular standard. 
LTE Advanced offers higher data rates by using up to 8x8 MIMO downlink 
channels. And LTE Advanced eNB’s can use direction-finding algorithms to  
measure the angle to a mobile station and then apply beamforming to steer 
the downlink signal in the best direction. A channel aggregation feature 
improves throughput with the use of multiple adjacent physical channels.

To learn more about how software-defined PXI instruments meet 
next-generation test challenges, visit ni.com/rf.
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Use software-defined PXI RF instruments to test  
LTE devices with the installation of LTE measurement tools.


