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National Instruments and Intel help industrial sectors collect and analyze 
data, leading to insights that improve processes and throughput

Building blocks from 
National Instruments 
and Intel are making 
it easier for industrial 
IT and systems 
engineers to manage 
and extract value 
from data.

Gaining Business Insights from  
Industrial Data

Collect, Analyze, and Improve
In an effort to improve processes and boost production, industrial sectors are looking 
for ways to make sense of the massive amounts of data they’re collecting from 
equipment, sensors, and systems. 

National Instruments (NI) and Intel have developed reliable, high-performing 
components for end-to-end solutions that collect and analyze data. The Intel® 
processor-based NI CompactRIO* system serves as a foundation for a monitoring 
solution with onboard analysis. Meanwhile, NI InsightCM* Enterprise software helps 
generate insights for decision-making.

Armed with better information about systems and processes, industrial enterprises 
can increase throughput, improve efficiency, and reduce downtime.

Managing Data Overload
The amount of data generated by industrial systems is expanding at a phenomenal 
rate. Interviews with senior factory executives in the U.S. and Europe revealed that 
most manufacturers are experiencing information overload due to the increasing 
volume of data generated by automated processes. The survey showed that  
86 percent have seen major increases in shop-floor data collection over the past  
two years, with only 14 percent saying they had no problems managing the 
overabundance of data.1

More information alone is not the end goal of data collection. The real value is gaining 
insight into processes and systems. Technologies for the industrial Internet of Things 
(IIoT) are taking machine-to-machine to the next level by crunching data from more 
types of machines, devices, and sensors with powerful data analytics software. 
Various sectors—including energy, manufacturing, and automotive—are turning to 
IIoT technologies to better understand processes and use those insights to improve 
efficiency and boost production.
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Making Sense of Data
NI and Intel have developed fundamental IIoT building blocks 
that can be used to develop complete, end-to-end solutions. 
With better ways to analyze large volumes of data, companies 
can make more meaningful business decisions and reduce the 
number of routine operational tasks. End-to-end IIoT solutions 
support a variety of industries. Consider the following 
examples:

Energy grid
As more renewable energy sources come online and large 
fossil fuel sites are decommissioned, the energy grid must 
accommodate a transition from mostly centralized to 
decentralized energy production. With an increasing number 
of sites to monitor and control, National Grid UK selected 
the Intel processor-based NI CompactRIO system as the 
foundation for a flexible and connected measurement solution. 
The new system can gather and analyze large amounts of data 
to better detect grid-wide trends. Because the improvement  
in energy management allows the amount of slack capacity to 
be reduced, the system will reduce infrastructure costs. It will 
also improve grid monitoring and reliability.

Manufacturing 
One of the biggest challenges in manufacturing is detecting 
equipment abnormalities at an early stage without creating a 
large number of false alarms. China Steel Corporation wanted 
to assess system health by incorporating more indicators 
and criteria than just vibration, which although valuable, was 
far from perfect. The company implemented a condition-
monitoring solution featuring NI LabVIEW* system design 
software and an Intel processor-based CompactRIO system. 
The solution improved predictive maintenance by allowing 
operators to remotely monitor the facility, quickly analyze large 
data sets, and identify underperforming systems in real time.

Aerospace
The manufacturing and assembly of an aircraft involves 
tens of thousands of steps that operators must follow 
precisely. A single mistake in the process could cost hundreds 
of thousands of dollars to fix. To increase efficiency and 
ultimately bring planes to market faster, Airbus added smart 
devices to its tools and shop floor systems. These smart 
devices provide situational awareness, make real-time 
decisions based on local and distributed intelligence in the 
network, and allow operators and machines to collaborate in 
the same physical environment. In addition, Airbus augmented 
an existing robot controller with an Intel processor-based 
CompactRIO system that interacts with factory workers to 
improve safety. This control system demonstrates how a 
three-tiered IIoT solution architecture from NI and Intel can 
readily scale from monitoring-centric gateway systems to 
complex control systems using the same architecture and 
hardware components.

Valuable Business Insights
As the amount of industrial data grows to unprecedented 
levels, IIoT building blocks from NI and Intel make it much 
easier for industrial IT and systems engineers to manage and 
extract value from data.

Analyze vast amounts of data
When monitoring systems can extract the most important  
data at the edge of the network, there’s less data to manage 
and it can be analyzed faster.

Make meaningful business decisions
Condition monitoring software, such as NI InsightCM 
Enterprise, correlates data and identifies anomalies, generating 
useful insights for decision-making.

Improve equipment uptime
Continuous condition monitoring can identify equipment 
issues prior to failure so they can be addressed in advance, 
keeping production running smoothly.

Reduce the number of operational tasks
Predictive maintenance can eliminate the need to perform 
unnecessary routine maintenance tasks, reducing the costs  
of labor and consumables.

Take action in real time
With high-end compute power at the edge, NI controllers can 
make local decisions and control advanced machines that 
integrate synchronized motion, vision, and high-speed I/O.

Three-Tiered Platform
Fully connected systems require an end-to-end, platform-
based approach. NI’s IIoT solution comprises three parts: 
sensors, monitoring and control systems (gateways), and IT 
infrastructure. The solution supports all the connectivity and 
data analytics needed, while meeting demanding requirements 
for latency, synchronization, and reliability. Together, NI and 
Intel are committed to helping companies integrate these 
components, which is typically a key challenge.

The NI platform enables engineers to perform data analysis 
and execute control commands anywhere analog data is 
converted to a digital signal—in other words, at the edge 
of the network. Using NI software, engineers can develop 
preprocessing and control algorithms; deploy them on 
various NI hardware targets; take advantage of computing 
capabilities to perform local decision-making processes; and 
reduce the amount of data sent to central servers and cloud 
data aggregators.

Adding intelligence at the edge will become increasingly 
important in industrial applications as computing power 
outpaces the growth of network bandwidth, which lags 
by about 10 percent each year. While Nielsen’s Law states 
that network connection speeds double every 24 months, 
Moore’s Law states that computing power doubles every 18 
months.2 One implication is that centralized control over a 
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network may have lower performance than decentralized 
control, which does not incur a network latency penalty. When 
dealing with precision machines that can fail if timing is off by 
a millisecond, adding a monitoring and control system in close 
proximity can also help industrial applications satisfy demanding 
requirements for speed, precision, and reliability. Adhering to 
strict requirements can be critical to maintaining the health and 
safety of the machine operators, the machines, and the business.

Smart Monitoring System
NI CompactRIO is a reconfigurable embedded control and 
acquisition system, used as a monitoring solution with onboard 
analysis capabilities and an IoT gateway. Its rugged hardware 
features I/O modules, a reconfigurable FPGA backplane, and an 
embedded controller based on an Intel processor. Additionally, 
CompactRIO is programmed with NI LabVIEW graphical 
programming software and/or traditional C development tools. 
It can be used in a variety of embedded control and monitoring 
applications, such as:

•  Advanced control: Develop control systems spanning 
from simple proportional integral derivative (PID) control 
to advanced dynamic control, such as a model predictive 
control. 

•  Quality high-speed analog measurements: Combine 
high-accuracy measurements with high-performance analog 
front-end design.

•  Signal processing and analysis: Perform advanced signal 
processing, frequency analysis, and digital signal processing. 
Examples include fast Fourier transform (FFT), time-
frequency analysis, sound and vibration, wavelet analysis, 
curve fitting, and control design and simulation. 

•  Flexible, modular prototyping platform: Choose from more 
than 70 C Series I/O modules for a range of measurement 
types, including voltage, current, resistance, and digital 
signals. Also available are sensor-specific modules with 
built-in signal conditioning for sensors such as thermocouple, 
resistance temperature detector (RTD), strain, accelerometers, 
and microphones.

•  Industrial IoT gateway: Enable seamless and secure data 
flow between industrial devices and the cloud. Intel®-based 
IoT gateways offer a key ingredient for connecting legacy 
industrial devices and other systems. They integrate 
technologies and protocols for networking, embedded 
control, enterprise-grade security, and easy manageability  
on which application-specific software can run.

Figure 2. NI InsightCM Enterprise dashboards reveal insights about 
industrial systems and processes.

Easy-to-Use Management Software 
NI InsightCM Enterprise software delivers in-motion analytics 
combined with the management of CompactRIO systems, data, 
and alarms. The server software manages reliable, lossless 
communication across the entire architecture and includes 
a thin-client application, called the NI InsightCM Systems 
Manager, to configure, view, and manage remote acquisition 
systems and server parameters with easy-to-use dashboards. 
Users can:

• Configure channels and devices 
• Authenticate users and devices 
• Monitor device health 
• Configure, manage, and deploy firmware to nodes 
• Analyze waveform data 
• Visualize raw data and results 
• Generate and manage alarms 
• Manage, mine, and age data 
• Integrate with IT infrastructure

NI InsightCM Enterprise offers a wide range of benefits, 
including:

•  Cost-effectiveness: Lower the instrumentation cost incurred 
for monitoring both critical and other plant equipment.

•   Open software architecture: Access data and gain 
interoperability with third-party enterprise software 
packages, such as CMMSs, database historians, and 
prognostics tools.

•  Easy scalability: Scale from one to hundreds of nodes per 
NI InsightCM Enterprise server, and replicate one solution at 
multiple facilities.

•  Flexibility: Adapt to changing sensory needs while 
maintaining investments in the platform by incorporating 
CompactRIO.

Condition monitoring offers predictive maintenance 
specialists a cost-effective means to keep aging equipment 
running at peak performance in industries as diverse as 
power generation, rail, mining, oil and gas, manufacturing, 
and wastewater management. They can, for example, use NI 
InsightCM Enterprise to evaluate the health of equipment by 
monitoring key parameters, such as vibration. The software 
lets them view historical trends and industry-specific vibration 
plots and send a text message to a mobile phone if an anomaly 
is detected.

Figure 1. NI CompactRIO 
is a ruggedized, high-
performance monitoring 
and control system with 
physical measurement 
capabilities and gateway 
features for a wide 
variety of industrial 
communication interfaces.



Intel® IoT Industrial Data Management 4

Torque Sensor

RFID

RFID

Motor Drives

RFID

RGB Camera Embedded SOM

Wired or Wireless

Embedded SBC

Embedded Controller

Smart Glasses

Smart Tools

Manipulator

Switches

Motor Drives

PWM

SENSORS/ACTUATORS DATA AQUISITION AND 
CONTROL SYSTEMS

IT INFRASTRUCTURE

Network and PLM

System
Management

Plant
Node Server

Th
e 

Ed
ge

Figure 3. An example implementation of National Instruments’ three-tiered IIoT solution for a smart factory

Actionable Insights in Real Time
Large-scale industrial processes continue to pump out more 
and more data, requiring industrial companies to decide how 
much of it they will capture and analyze to pursue process 
enhancements. To manage this information overload, NI and 
Intel developed an end-to-end IIoT solution that processes 
equipment data at the edge, making it easier to manage large 
amounts of data and generate actionable insights in real time.

Learn More about IoT
For more information about NI solutions for IIoT, visit  
ni.com/internet-of-things. 

Read more about Intel® Automation Technologies for the 
Internet of Things at intel.com/industrial.
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