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Edge Al solutions implementation guide

A comprehensive how-to
for prospective buyers
& implementers

Discover the transformative potential of edge Al for manufacturing.
This guide details how edge Al can:

* Enhance productivity & throughput
* Optimize operational efficiency
e Deliver real-time insights for rapid decision-making

And why Lenovo’s ThinkSystem and ThinkEdge technologies, combined
with NVIDIA® Al Enterprise, are the right tools to make it happen.

Empowering manufacturing with edge Al
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Introduction to edge Al in manufacturing

Understanding edge Al and its benefits

As we venture deeper into the age of Industry 4.0, edge artificial intelligence (edge Al) is rapidly emerging as a powerful tool that is
reshaping the landscape of manufacturing. At its core, edge Al refers to the integration of advanced Al algorithms and data processing
capabilities directly onto edge devices. These devices, whether they are industrial machines, sensors, robots, or embedded throughout
a manufacturing facility, can analyze and respond to data in real time, on-site, reducing the need for data transfer to a central server or
cloud.

The benefits that edge Al brings to the manufacturing sector are numerous and transformative. By providing an avenue for real-time
data analysis and machine learning at the edge, edge Al facilitates faster, smarter decision-making, reduces latency, enhances security,
and supplies significant cost savings.

How edge Al enhances operational efficiency, quality control, and decision-making

Edge Al empowers manufacturers with actionable, data-driven insights that drive improved operational outcomes and strategic
planning. With its ability to make split-second decisions based on analyzed data, manufacturers can foresee potential issues, streamline
processes, and ensure maximum uptime of machinery.

When it comes to quality control, edge Al excels by enabling real-time monitoring, anomaly detection, and predictive maintenance. By
continuously analyzing the operational data from machines, edge Al identifies abnormalities and potential faults before they escalate
into larger issues, minimizing defects and reducing time lost and wastage.

Edge Al optimizes resource utilization, allowing for more efficient energy use, better inventory management, and improved overall
productivity. The integration of edge Al into manufacturing operations is not just a technological upgrade, it's a strategic move toward
a more efficient, data-driven, and agile future. It is the cornerstone for manufacturers seeking to gain a competitive edge in the rapidly
evolving industrial landscape.

GUIDE CONTENTS

The strategic value of edge Al

Edge Al implementation strategies

Selecting and customizing edge Al solutions
Deployment best practices

Testing, optimization, and performance evaluation
What’s next?

Use the interactive tabs at the top for faster navigation of this guide.

‘ <A NVIDIA




Testing, optimization, &
performance evaluation

The strategic value | ele[=WAY Selecting and customizing Deployment

J 2
of edge Al implementation strategies edge Al solutions best practices el s e

Introduction

The strategic value of edge Al

Manufacturing: A market in transition to Industry 4.0 The driving forces behind the
, , , growth of edge Al in
In the modern manufacturing landscape, companies are facing tough .
manufacturing

challenges. There’s heightened competition, more regulations, and a
shortage of skilled workers. Post-pandemic, things have worsened with
supply chain disruption and increasing operational costs.

Business Drivers
This challenging environment is also a time of change and opportunity.
Manufacturers recognize the need to reduce costs and incorporate
sustainability into their operations and are looking at technology to help
achieve this.

Real-time decision-making

e Cost optimization

Edge Al is becoming a key technology in this transformation, helping
increase efficiency, processing data in real time, improving security, and
enhancing product service outputs, making it highly beneficial for
manufacturers. * Product quality and customer service

 Enhanced operational efficiency

According to an AT&T report,! 78% of manufacturers are either planning or
have already started using edge technology. Market forecasters expect the
Al manufacturing market will grow significantly, from US$1.82 billion in 2019
to US$9.89 billion by 2027.2 IDC predicts that more than half of the new IT Technology Drivers
infrastructure will be at the edge, showing edge Al technology will be a
major part of the future for manufacturing.®

* Internet of Things (loT) proliferation T .
. . . . . . i ¥
Al is particularly important in supply chain management, helping Bandwidth d lat traint | 2 i ol
. . . . . L]
companies quickly adapt to economic changes. Gartner anticipates over el el By delnE el i F - IFrep comm
75% of supply chain vendors will have integrated advanced analytics, Al, ; ; "'-.
and data science into their offerings by 2026.# » Data privacy and security concerns Eiaph
1
While the manufacturing industry faces many challenges, edge Al is * Edge computing advancements
emerging as a transformational technology, helping manufacturers improve
efficiency and sustainability and be better prepared to adapt to an
ever-changing environment.
r
https://cdn-cybersecurity.att.com/docs/insights-reports/cy Eam——— .
ber-security-insights-report-2022-manufacturing.pdf?_gl=1* e =
Tvs92t2*_gcl_au*ODATMDYONzYyLjE20DUOMDIOODg -
https://www.fortunebusinessinsights.com/artificial-intellige -
nce-ai-in-manufacturing-market-102824 - E
https://www.technologyreview.com/2021/05/24/1025131/ed | -

ge-computing-powering-the-future-of-manufacturing/

https://www.gartner.com/smarterwithgartner/gartner-predi
Lenovo @z NVIDIA cts-the-future-of-supply-chain-technology
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Discover the strategic value of edge Al in manufacturing

In the complex and competitive world of modern manufacturing, technology is the catalyst for transformation. Edge Al elevates
productivity, unlocks cost savings, empowers real-time decision-making, and revolutionizes quality control. From optimizing
workflows to enhancing customer satisfaction, edge Al offers a strategic advantage with tangible returns on investment for

visionary manufacturers.

Productivity
enhancement

Adopting edge Al in
manufacturing can significantly
enhance productivity, primarily
through optimized processes,
reduced downtime, and
improved workflow efficiency.

For example, edge Al systems
analyze real-time data from
multiple sources to identify
bottlenecks, streamline
workflows, and automate
complex tasks. This
instantaneous analysis and
proactive response reduces
machine downtime, keeps
production lines running
smoothly, and significantly
enhances overall productivity.

Cost savings and
efficiency

Edge Al deployment also has
immense potential for cost
savings and efficiency
improvements. By optimizing
energy consumption, predicting
maintenance needs, and reducing
waste, edge Al contributes to
substantial cost reductions.

For instance, an edge Al system
monitors energy consumption
patterns across the
manufacturing facility and
recommends optimizations for
energy-intensive operations.
Predictive maintenance
capabilities reduce costly
unplanned downtimes and
extend the lifecycle of machinery.

Real-time insights and
decision-making

One of the unique advantages of
edge Al is its ability to process
and analyze data in real time at
the source. This capability
provides manufacturers with
actionable insights for prompt
and informed decision-making.

By analyzing a vast array of data
— from performance metrics to
environmental conditions — edge
Al highlights potential issues,
suggests preventive measures,
and automates responses in real
time. This rapid, data-driven
decision-making enhances
operational agility, offering
significant strategic advantages.

Improved quality control &
customer satisfaction

Edge Al enhances quality control
measures, resulting in superior
product quality and increased
customer satisfaction.

Advanced Al algorithms monitor
manufacturing processes in real
time, detecting anomalies and
potential defects that might go
unnoticed by human inspection.
Automated quality control
processes, powered by edge Al,
can significantly reduce errors,
ensure consistent standards,
maintain high-quality production,
and inform customers of
production progress, contributing
to customer satisfaction.

Al is proven to improve
forecasting accuracy in
manufacturing by 20%.

McKinsey’s research also found:

o, Oof manufacturers
42% using Al have
withessed cost
savings.

61% of manufacturers
have benefited
from revenue
growth.

The results are similar in supply
chain management, with:

52% experiencing cost
savings and 61% revenue
growth.

https:/www.mckinsey.com/capabilities/quantumblack/our-i
nsights/the-state-of-ai-in-2022-and-a-half-decade-in-review
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Expected ROI from edge Al deployment

Leveraging partnerships to evaluate strategic value and ROI of edge Al Edge Al in every manufactu ring sector

Assessing the strategic value and potential return on investment (ROI) of

deploying edge Al in manufacturing is crucial to the decision-making process.
Working with a partner with experience in similar rollouts will help clarify the @ {@} “nn
strategic value and increase the accuracy of forecasts and ROI calculations, gu
leading to better decisions and smoother edge Al deployments.

IT

To determine expected ROI, three key factors should be considered: costs, Pharma i Supply Chain [meliitel

tangible returns, and intangible benefits.

Costs

Hardware and software investment ‘ ‘

Implementation and maintenance expenses :
P P Aerospace & Food & Semiconductor Transport

Training and upskilling workforce Defense . & Logisti
Integration with existing systems Beverage & Eleeienlies ogistics

Tangible returns
Increased operational efficiency and productivity
Cost savings through reduced downtime and optimized processes
Enhanced product quality and fewer defects

Intangible returns Is edge Al right for your manufacturing business?
Improved decision-making from advanced data analysis

Reduced environmental impact through optimized resource utilization
Competitive advantage through the adoption of cutting-edge technology

To determine if edge Al is right for your organization, consider these three questions:

Is your solution "always on,” requiring real-time decision-making independent of cloud

Evaluating these factors enables a comprehensive assessment of edge Al’s connectivity?

strategic value, potential ROI, and alignment with organizational goals,

ensuring project success and long-term sustainability. 2 Does your solution utilize inference on sensor data, enabling faster analysis, reduced data transfer,
and enhanced privacy?

3 Do you face bandwidth constraints, data security concerns, or cost limitations that can be
addressed through localized processing at the edge?

If the answer to these questions is yes, it is likely edge Al will benefit your manufacturing process,
unlocking productivity, cost optimization, and innovation.

‘ NVIDIA
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Edge Al implementation strategies

Developing a comprehensive edge Al implementation strategy

Crafting a robust edge Al implementation strategy requires a systematic, step-by-step approach. It
should align with the organization’s wider objectives, factor in operational needs, and account for the
technical intricacies of deploying edge Al within the manufacturing landscape. A comprehensive
implementation strategy will facilitate smooth deployment, lay the groundwork for successful project
outcomes, and realize the benefits of technology adoption.

Evaluate current |dentify
1 manufacturing

processes Al use cases

1. Evaluate current manufacturing processes

To start, gain a thorough understanding of
existing manufacturing workflows. Use data
analytics to identify areas of inefficiency,
bottlenecks, or high variability. For instance, a
production line with frequent unplanned
downtimes may benefit from an edge Al solution
that offers predictive maintenance capabilities.

3. Select technology and solution vendors

Determine potential edge Al solutions and
vendors. Consider their proven expertise,
compatibility with existing systems, scalability
potential, real-time processing capabilities, and
ongoing support. Begin by focusing on robust
hardware before planning software; open-source
or ready-to-deploy systems to expedite
integration.

NVIDIA

\

appropriate edge

Develop a

and solution pilot project

3 Select technology
vendors

2. Identify appropriate edge Al use cases

Edge Al in manufacturing has wide-ranging
applications, including:
Improving product quality through real-time
defect detection
Enhancing operational efficiency by optimizing
production & energy usage
Creating safer work environments and smart
spaces through Al-driven hazard identification
Pinpoint use cases that directly address the
challenges or inefficiencies identified in the first step.

4. Develop a pilot project

Before a full-scale launch, develop a pilot project
centered on a key use case with leadership at the
helm to drive top-down transformation. This
approach enables testing of the solution, observation
of real-world impacts, and the building of a business
case to extend the benefits of edge Al throughout
the organization.

Deployment
best practices

Testing, optimization, &

. What’s next?
performance evaluation

The transformative edge Al technology

At the core of an edge Al solution lies the technology and software
infrastructure, empowering manufacturers to process data closer to the
source. This infrastructure comprises the following key components:

Sensors, cameras, and IoT devices

Critical for data capture in a manufacturing context, sensors and cameras enable
the monitoring of various parameters such as temperature, pressure, humidity,
and visual cues. These devices feed valuable data into the edge Al system,
facilitating real-time analysis and informed decision-making.

Edge computing

Edge computing brings data processing to the network’s edge, reducing latency
and enabling faster decision-making. From ruggedized industrial computers to
embedded devices within machinery, edge computing ensures real-time analysis,
enhancing operational efficiency.

Edge servers and storage

Edge servers can store, process, and analyze data quickly and efficiently. Edge
servers can also manage traffic loads, providing additional performance
optimizations. Edge storage allows users to store data locally, securely, and
reliably at the network’s edge.

Operational software

Manufacturers have a range of software options for edge Al, including operating
systems that ensure compatibility and efficiency. Organizations can leverage Al models
and algorithms to enable intelligent decision-making, choosing from open-source,
commercial-edge Al software and SDKs (software development kits) to address
specific manufacturing objectives like predictive maintenance or quality control.

Data management software

Robust data management software can ensure a smooth edge Al data journey,
handling data capture, preprocessing, analysis, and storage, incorporating tools
for data cleansing, transformation, and normalization.
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Strategic considerations

Aligning edge Al goals with business objectives

Edge Al initiatives should seamlessly mesh with the broader
manufacturing and organizational objectives. For instance, if an
overarching goal is to achieve a significant reduction in operational
costs, an edge Al use case that optimizes energy consumption or
reduces waste in production could be a perfect fit.

Identifying priority areas for edge Al implementation

Edge Al is highly effective in specific areas of manufacturing. It
proves particularly beneficial in processes with notable variability,
strict quality control, or equipment that requires frequent
maintenance. Implementing edge Al strategically in these areas can
result in significant improvements and efficiencies. For instance, an
edge Al solution providing real-time quality inspection might be
valuable on a critical assembly line that impacts overall product
quality and customer satisfaction.

implementation strategies

Deployment
best practices

Selecting and customizing
edge Al solutions

Change management

A substantial technological shift like edge Al deployment may
face resistance. Employ change management strategies to
adeptly address the human aspect of this business
transformation. Utilize succinct communication regarding
benefits and approach, engage stakeholders early, and provide
essential training to foster internal confidence.

Stakeholder engagement

Ensure that all relevant stakeholders, from the C-suite to the
factory floor, are engaged from the start of the process.
Stakeholders’ feedback can provide invaluable insights for
strategy refinement and will help gain buy-in for the change,
smoothing the way for successful deployment.

Securing the benefits at the edge
Planning for performance

Data plan Infrastructure plan

Determine hardware & software
requirements and integration
with existing systems.

Define edge data processing &
preprocessing steps. Ensure
secure transmission and storage
of data.

‘ <A NVIDIA
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Model Security plan

development plan Implement safeguards against

cyber threats, ensure data
privacy, and comply with
regulations.

Choose Al models and
establish management
protocols.

Testing, optimization, &

What’s next?

performance evaluation

A comprehensive checklist for
edge Al solution selection

When selecting an edge Al solution vendor
for the manufacturing sector, it's important to
have a comprehensive checklist to ensure
that the solution meets specific requirements.
Here is a list that can be used:

Y
&
g
<
Y
o

QRRAXRQARRQQ

Domain expertise: Does the vendor
specialize in manufacturing?

Hardware compatibility: Will it work with
existing hardware?

System integration: Can it integrate with
current systems and protocols?
Scalability: Can it adapt to growing or
evolving operations?

Real-time processing: Does it support
real-time data processing?
Customization & open-source: Is
customization possible? Does it leverage
open-source software?

Ready-to-deploy systems: Are pre-built
systems available for quick integration?
Data security: Does it have hardware-based
security features?

Reliability & uptime: What levels of
reliability and uptime are guaranteed?
Maintenance & support: Is ongoing support
available? At what cost?

Compliance: Does it adhere to industry
standards and regulations?

Cost structure: How is pricing structured?
Are there any hidden fees or obligations?

Customer references: Can references from
other manufacturers be provided?

Innovation & future-proofing: Is there a
commitment to continuous improvement?
Training & documentation: Are training
materials & documentation provided?
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Selecting and CustomiZing A Lenovo and NVIDIA solution
edge Al solutions

The case for introducing edge Al has never been more compelling. With various options available, partnering
with a technology provider with expertise and experience can prove invaluable.

In collaboration with NVIDIA, Lenovo’s edge Al solutions are designed for
modern data-centric manufacturers, deploying computing where needed
to automate, enhance, and optimize processes efficiently.

Lenovo edge Al-ready devices support the NVIDIA Al Enterprise Suite,

. ) ) ] ) ) ] ) making it easy and fast for developers to build and roll out Al
A trusted technology provider will offer expertise and tailored solutions. They will guide the selection of an applications. This cohesive Al solution ensures first-class security,

edge Al solution, identifying the best options to fulfill manufacturing and performance requirements. availability, and scalability, all while prioritizing enterprise-level oversight
Following selection, customization is crucial, and a proactive partner will offer advice on embedding specific and in-depth data insights.
processes, developing practical applications, and integrating with existing systems.

By embracing Lenovo and NVIDIA technology, manufacturers become
agile, informed, and forward-thinking.

Criteria for selecting the right edge Al solution

Lenovo and NVIDIA's edge Al solutions enable:

Asset management and predictive maintenance to monitor and

Manufacturing compatibility Performance excellence utilize resources effectively.

Ensure the solution aligns with Prioritize high processing speed, model Quality control & real-time anomaly detection to identify and resolve
manufacturing needs, including accuracy, low latency, and adaptability in issues and ensure product standards.

scalability, real-time data processing, solutions to efficiently manage data, Real-time process optimization for efficient production workflows.
integration with existing systems, and make precise predictions, and swiftly : - . .
compliance with industry standards for adapt to changing conditions. Safety and compliance monitoring to support industry regulations

seamless growth and reliability. and protect employees.

Supply chain and inventory management to streamline stock levels
and deliveries.

. . . . Robotic control and automation for consistent and precise
Customization options for manufacturing processes operations.

Energy consumption and optimization to use resources wisely and
‘g — . . cut costs.

Process-specific tailoring Seamless system integration

With distributed technology, free from the shackles of standalone data
centers, Lenovo edge Al solutions provide the complete platform to help
start or accelerate an edge Al journey.

Adapt the solution’s models, algorithms, Confirm that the solution integrates with
and parameters to conform to the existing systems, data sources, and
specific manufacturing use cases and technology to boost operational
processes. This will support optimized efficiency and maximize the return on
performance and develop production investment.
environment insights.

‘ <A NVIDIA
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Accelerating edge Al transformations with Lenovo and NVIDIA technology

Computing: Lenovo offers a breadth of purpose-built and edge
computing solutions to power industry-leading performance,
security, and manageability.

Servers and storage: Lenovo ThinkEdge servers provide a

full range of ruggedized, industry-leading solutions, delivering
performance, security, and scalability at the core, near edge,
and far edge, backed by enterprise-grade support. Lenovo's
easy-to-manage storage offers compact flexibility and
manageability, explicitly designed for edge environments.

Kubernetes: Lenovo and NVIDIA offer a leading purpose-built
solution for deploying, managing, and monitoring applications at
the edge. The NVIDIA GPU Operator and NVIDIA Network
Operator standardize and automate the deployment of all
components for provisioning Kubernetes clusters.

NVIDIA Al Enterprise: NVIDIA Al Enterprise is an end-to-end,
cloud-native suite of Al and data analytics software, optimized for
every organization to excel at Al, certified to deploy on Lenovo
NVIDIA-Certified Systems, and includes global enterprise support

so Al projects stay on track, allowing organizations to focus on
harnessing the business value of Al.

Smart Manufacturing Supply Chain & Transportation Industrial Field Services

Pradictive DF:\F;: :::‘TII'TM Inventory Route Darmand
AR J " s "
Maintenance Optimization Management il Optimization § Forecasting

Al LIBRARIES, TOOLKITS, AND CONTAINERSZ

NVIDIA Software Catalog (NGC)

EDGE Al-READY TECHMOLOGY AMD INFRASTRUCTURE

-si Remaote
Diagno Manitoring &
and Repair Expariance

Maintenarnca

Virtualization Technology and Management

Management
eg. Lenovo XClarity, VMware vSphare

Hypervisors Storage

eg. Viware, wSAKN

e, Vidware ESXI

Lenovo Server & Edge Technology

ThinkEdge Clients & ThinkEdge Servers ThinkSystem Servers

c.g. SRE30 VI, SRE45 V3

ThinkStation Workstations

; e.g. SEIG0 SE450
eg. SETO, P3

‘ <A NVIDIA
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Harnessing edge Al for
customizable solutions

The rise of enhanced smart
manufacturing

Intelligent manufacturing
Factory planning

Improved quality

Increased productivity

Cost optimization

Enhanced customer experience
Advanced robotics

Predictive maintenance

Energy efficiency

Operational safety

Upgraded connectivity and security

Powering the supply chain and
transportation

Decision-making
Inventory management
Product availability
Warehouse robotics
Proactive inspections
Route optimization

Enabling excellence in industrial
field services

Deep learning

Federated learning
Infrastructure management
Empowered workforce
Customer service

Work order optimization
Improved sustainability
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Selecting the optimal edge Al technology for your manufacturing environment

Selecting the most suitable edge Al technology for specific applications is a critical decision with widespread implications. This
decision will ultimately influence efficiency, productivity, and return on investment. Given the wide variety of edge Al servers and
devices available, the chosen technology must align with the unigue requirements of the manufacturing environment.

Collaborating with an experienced partner can greatly simplify this selection process. Such a partner will bring insights from past
deployments, a deep understanding of diverse edge Al technologies, and propose solutions tailored to current and future needs. A
successful partnership will make the selection process more informed, efficient, and cost-effective, ensuring the best strategic value
and return on investment from the chosen edge Al technology.

A high-performance solution for the harshest environments

Lenovo offers robust, NVIDIA-Certified high-performance Al-ready computing solutions and servers, specifically designed for
advanced edge Al implementations across every industry.

Lenovo ThinkEdge SE350 Edge Servers Lenovo ThinkEdge SE70 Edge Client

The ThinkEdge SE350 is a rugged, compact edge solution with The ThinkEdge SE70 provides enterprise-changing Al and

a focus on smart connectivity, business security, and ComputerVision applications constrained only by imagination.
manageability for harsh environments. Designed and built with With best-in-class engineering, reliability, and scalability, the
the unigue requirements of edge servers in mind, it is ideal for ThinkEdge SE70 transforms edge infrastructure into intelligent
a wide variety of edge and loT workloads. automated environments ideal for the manufacturing industry.

| LT

Lenovo Open Cloud Automation (LOC-A) helps customers simplify and accelerate edge deployments for any number of locations at
once — quickly, consistently, and automatically. LOC-A and enhanced XClarity management functionality expand device management
capabilities with a minimal footprint — but with a scalable architecture, from far edge to core:

Diverse portfolio: from ultra-compact gateways to data center-grade products

Highest performance: CPU- and GPU-rich systems for ultimate performance
Flexible deployment: in harsh environments with ruggedized devices and unique cooling capabilities

‘ <A NVIDIA
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Deployment best practices

Navigating the deployment of edge Al

As innovation revolutionizes manufacturing industries,
strategic partnerships with reliable technology providers
equip organizations with cutting-edge technology to remain
competitive.

An effective partnership may also include deployment
support for navigating the many integral elements of a
successful edge Al implementation.

A comprehensive deployment plan should consider the
following:

Optimizing hardware and software synergy

Edge Al requires synergy between hardware and software.
Collaboration with technology providers is key to ensuring
hardware meets specific requirements in terms of suitability,
scalability, and flexibility for chosen applications.

Ensuring system compatibility

Compatibility with devices, systems, and protocols from
diverse vendors is crucial. A versatile edge solution that
integrates seamlessly with various operating systems and
programming languages guarantees adaptability for the
future.

Assessing space/footprint requirement

Assessing the physical footprint is critical. The size and shape
of the technology should be compatible with the available
space and environmental conditions.

Balancing performance and environmental impact

Energy efficiency, noise reduction, heat management, and
dust resistance are essential. Solutions with low noise levels,
fanless options, and thermal solutions for high-heat
environments are desirable. Ruggedness for dust and
humidity is crucial in specific environments.

‘ <A NVIDIA

Securing low latency for real-time applications

Low latency in data processing and response is essential for
real-time decision-making. Evaluating latency tolerances
ensures that edge solutions can meet application demands.

Designing scalability and future development

Edge solutions must be scalable to manage increasing
workloads, accommodate more devices, and process
complex Al models.

Analyzing lifetime and running cost

Consideration of total lifetime cost, encompassing
development, maintenance, support, and replacement, is
critical.

Prioritizing privacy and security

Edge Al often handles sensitive data, necessitating robust
privacy and security measures in compliance with
regulations to mitigate data breach risks.

Managing data governance

Maintaining control over distributed data processing and
storage is imperative. Edge solutions should ensure data
quality, integrity, and compliance with regulations.

Planning for effective maintenance

Understand and plan for maintenance requirements,
including update frequencies, support systems, and
associated costs.

Integrating IT and OT systems

Seamless integration of information technology (IT) and
operational technology (OT) is crucial for improving usability,
automation, and data-driven decision-making.

Determining reliability and robustness

Given the critical nature of edge computing applications,
solutions must be reliable and able to handle hardware
failures, network disruptions, or power outages effectively.
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Testing, optimization, & performance evaluation

The deployment of edge Al in manufacturing marks the beginning of a process of continual testing,
optimization, and performance evaluation. To ensure a successful edge Al implementation, it's essential
to adopt a systematic and data-driven approach to these processes.

Strategies for testing and optimizing edge Al solutions

Deploying edge Al solutions doesn't stop at implementation. It's crucial to conduct rigorous testing to
verify the solution’s performance under varying conditions and align with specific requirements.

An example testing and optimization plan might include:

Pre-deployment testing

1 Start by testing the solution in a controlled environment, simulating different conditions
and scenarios that reflect the realities of the manufacturing process. This could involve
testing the solution’s response to different data inputs, its robustness under varying
network conditions, and its interoperability with existing systems.

2 Field testing
Next, deploy the solution in real-world manufacturing environments to observe its
performance. Monitor the system closely to identify any operational issues that did not
surface during the controlled tests.

Continuous testing
3 Implement a routine testing schedule, even after the solution is fully deployed, to catch any
potential issues and ensure the system remains optimal over time.

Performance optimization

4 Use the insights gained from both pre-deployment and field testing to fine-tune the
system. This may involve adjusting parameters, updating machine learning models, or
re-training Al algorithms based on new data.

‘ NVIDIA
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Evaluating performance: Monitoring key metrics
and ensuring continuous improvement

Performance evaluation is key to understanding the effectiveness of an
edge Al solution and informing its continuous improvement. Organizations
should establish a set of metrics that reflect the strategic objectives and
the specific goals of edge Al implementation.

For example, in a manufacturing context, a performance program might
monitor metrics such as:

Process efficiency
Look at production rates, process speed, and the rate of output per unit of
input.

Product quality
Monitor defect rates, rework rates, and the consistency of product
specifications.

Equipment uptime
Track the amount of time machinery is operational versus downtime.

Energy consumption
Evaluate how the edge Al system affects overall energy usage.

Cost efficiency
Monitor the impact on operational costs, including labor, training,
maintenance, and energy costs.

Creating a performance review plan is also crucial to harnessing insights
from these metrics. This could involve monthly performance reviews to
identify trends and anomalies, quarterly strategic evaluations to align the
system with changing business objectives, and annual audits to assess the
overall impact of the edge Al solution.
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Scaling up and future
considerations

Best practices for scaling up edge Al deployments

Having successfully implemented edge Al solutions in manufacturing
operations, it may be prudent to scale up deployments to maximize the
return on investment. Scaling up edge Al requires the same process and
planning as initial investments to ensure seamless expansion without
disrupting existing operations.

Here are some best practices for scaling up:

Work with a trusted partner
Engage a reputable technology partner with expertise in edge Al solutions
to offer guidance and support during the scaling process.

Pilot program
Start with a pilot program to test the effectiveness of the edge Al solution
in a controlled setting before implementing it on a broader scale.

Resource planning
Properly evaluate and allocate resources, including hardware, software, and
human capital, for the expected increase in operations.

Consistency in standards
Maintain consistency in standards, processes, and systems across different
locations or departments to ensure seamless integration and operation.

Training and support

Provide adequate training for staff and ensure sufficient technical support
is in place to manage the expanded operations.

‘ <A NVIDIA
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Empowering every stage of
edge Al evolution

Initial edge Al investments

For organizations embarking on their edge Al
journey, Lenovo and NVIDIA offer an extensive
range of advanced edge computing devices
and servers tailored to meet specific needs.
These hardware solutions are designed to
catalyze innovation and efficiency, providing a
solid foundation for edge Al initiatives.

Replacing existing edge Al infrastructure
When it comes to upgrading or replacing
existing edge Al infrastructure, Lenovo and
NVIDIA supply high-performance edge
devices and servers that seamlessly integrate
with current systems. These hardware options
ensure a state-of-the-art infrastructure primed
for peak performance and extended lifecycle.

Enhancing edge Al performance

For organizations looking to scale their edge
Al investments, Lenovo and NVIDIA provide
scalable hardware solutions, including robust
computing and versatile servers. These
solutions are designed to accommodate
growing workloads and increasingly complex
Al models, fostering sustainable growth and
ensuring optimized returns on investment.
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Future trends: 10T integration, advanced analytics, and more

Looking toward the future, it’s clear that edge Al, coupled with other advanced technologies, will continue to shape the manufacturing
sector. Among these future trends, the integration of Internet of Things (IoT) technologies with edge Al stands out as a promising
development.

loT devices generate vast amounts of data, which, when processed and analyzed using edge Al, can provide actionable insights for
real-time decision-making, predictive maintenance, and quality control. This integration of 10T and edge Al brings intelligence closer to
the point of data generation, enabling faster response times and increased efficiency.

Advancements in analytics capabilities will provide manufacturers with deeper insights into their operations. The future of edge Al in
manufacturing will see greater use of predictive and prescriptive analytics, enabling manufacturers to predict potential issues before
they occur and prescribe optimal solutions.

The evolution of edge Al offers immense potential for manufacturers seeking to improve their operational efficiency, product quality,
and overall business performance. This guide provides a strategic roadmap for those looking to navigate the implementation and
scaling of edge Al in manufacturing. As the market continues to see rapid advancements in this field, the manufacturers who adapt and
innovate will lead the way in the Industry 4.0 revolution.

Lenovo <ANVIDIA.

In partnership with NVIDIA, Lenovo is developing world-changing technologies to create a more efficient, connected, and digital
society. By designing, engineering, and building the world’'s most complete portfolio of innovative, edge-Al-ready devices and
infrastructure, Lenovo and NVIDIA are leading an Intelligent Transformation — to create better experiences and opportunities for
millions of customers worldwide.

Accelerating Al relies on GPUs, and NVIDIA delivers GPU acceleration everywhere needed — to data centers, desktops, laptops, and the
world's fastest supercomputers. As companies are increasingly data-driven, the demand for Al technology grows. From speech
recognition to recommender systems and supply chain management, Al technology gives enterprise teams the power, tools, and
algorithms to work effectively.

Lenovo and NVIDIA offer innovative solutions and intelligent infrastructures to solve the most significant challenges of today and
tomorrow. Together, we equip data-centered researchers, pioneers, and visionaries across all industries with the tools to help them
evolve, transform, and implement enterprise Al solutions to deliver Smarter Technology for All.



Is your organization ready for this new reality?

This guide sheds light on the many benefits of edge Al and equips you with a
practical deployment plan for a swift and effective transition. Edge Al is
revolutionizing the manufacturing sector. It's time to ask — is your
organization ready to upgrade its IT infrastructure and respond with the
speed and agility needed to keep pace with this game-changing technology?

Count on Lenovo and NVIDIA to continue leading the way

Lenovo and NVIDIA are here to help. We’re developing industry-leading
solutions to power transformation in every industry of the ever-evolving
global marketplace.

Have questions or need more info?

We'd love to hear from you or learn about your organization’s challenges and
goals. Just click the button below, then fill out and submit our brief
information form.

A member of our Customer Marketing Team will contact you.
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