AMDOU (JO

Integrating Generative Al into PC Silicon:
The PC Experience at an Inflection

WITH RESEARCH AND ANALYSIS BY IDC



iIDC INTRODUCTION BY IDC
- WRITTEN BY: LINN HUANG, RESEARCH VICE PRESIDENT
SEPTEMBER 2023

Integrating Generative Al into PC Silicon:
The PC Experience at an Inflection

While today’s generative Al services reside almost exclusively in the cloud, PC OEMs are working on embedding
them natively into the OS and onto the silicon. Moving Al from the datacenter to the edge and the endpointis a
necessity for the industry as it helps ameliorate the overall resource crunch facing Al services today.

Introduction process more in parallel, and do so with
a higher degree of fidelity and reliability
Al Making Commercial Breakthroughs than people. Yet, the leap to get from quick

thinker to full intelligence in computers is

Since the advent of modern computing, wide and requires machines to be able to

artificial intelligence (Al) has been intuit from context and experience.

lauded as the future. Humans have
long understood the vast potential of Over the years, there have been small

using computers to augment and even steps toward this fully realized intelligence.

supersede human decision making. Many brands have deployed chatbots

Computers can think faster serially, to help customers reduce support time.

Figure1 | AIPC Buyer Perceptions

What kind of impact do you anticipate Al PCs having on your organization?

Materially positive
Moderately positive
Maodestly positive
No impact

Modestly negative
Moderately negative
Materially negative

Too soon to tell

Source: IDC’s 2023 U.S. Commercial PCD Survey
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Every smartphone nowadays comes with
a personal digital assistant. Companies
often use Al for computer vision and
language translation. In all these
instances, the technology is impressive,
but the use case is narrow.

Enter generative Al and the likes of
conversational Al and image generation
Al applications. Whereas the earlier Al
use cases require significant human
intervention, generative Al can provide
complex and robust outcomes with simple
instruction. It can iterate and refine with
short follow-ups. Generative Al is a major

leap toward realizing full intelligence,
and companies worldwide are taking
guick naotice.

According to IDC’s 2023 U.S. Commercial
PCD Survey, most organizations are either
exploring initial use cases for generative
Al (45%] or are already directly investing in
the technology (13%), as shown in Figure 2.
Likewise, the majority have either already
put together an official policy on the use of
generative Al (31%) or are currently writing
the policy (21%). The era of commercial

Al is nearing, and forward-thinking
businesses are preparing posthaste.

Figure2 | Generative Al Policies

Does your organization have an official policy in place regarding employees utilizing

generative Al for business purposes?

No. We are not working on policy and will
restrict use of Generative Al for the time being

No. We are not working on policy at the moment
and will allow Generative Al for the time being

No. We are putting together
policy on use of Generative Al

Yes. Employees can use Generative Al as long
as internal company data is not transmitted

Yes. Employees have carte blanche
to use Generative Al for their work

Source: IDC’s 2023 U.S. Commercial PCD Survey
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Bringing Al to the PC

Over the years, PCs have become mare
intelligent, leveraging predictive models
to help enhance video, collaboration,

and speech-to-text. The next generation
of Al on PCs will integrate generative Al
capahilities, bringing about a revolutionary
new experience. Today’s generative Al
services reside almost exclusively in the
cloud. Soon, PCs will be able to access
those capabilities locally and privately. In
fact, some CPUs are already shipping with
dedicated Al chips.

Al deployments from the datacenter to
the edge and the endpoint is a necessity
for the industry as it helps ameliorate the
overall resource crunch now facing Al
services. But the advantages to buyers
are obvious as well: optimized costs, low
latency, and privacy/sovereignty of internal
data. More than a third of respondents to
the aforementioned IDC survey said their
greatest concern regarding generative Al
is “privacy of internal data.”

Allowing internal company data to leak
outside the perimeter walls is clearly
detrimental to an organization. It’s
important to consider the careful handling
of data to ensure its privacy. Additionally,
it’s necessary for you to align with
external providers’ data retention policies.

Putting the generative Al engine on the
client and running its workloads locally
helps ensure that Al benefits the company
and its customers.

When IDC survey respondents were asked
about these benefits, the majority chose
either “increase user productivity” (30%])
or “improve customer engagement”
(28%). Both benefits are driven by Al’'s
transformation of the user experience.
The majority of respondents believe that
the greatest benefit for their users will
come from either “improved automation
and efficiency” (38%) or “accelerated data
analytics and insight” (23%).

Given the breadth and depth of impact

Al PCs could potentially have on an
organization, it’'s unsurprising to see
varied initial use cases. When asked about
initial use cases, no single option reached
majority (see Figure 3). Responses

were led by “customer interaction and
personalization” (40%), “real-time decision
making” [(32%]), and “predictive analytics
and data modeling” (29%).

And so, although Al PCs are just in their
infancy stage, IT managers are already
dreaming up use cases for the technology.
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Customer interaction and personalization

Predictive analytics and data modeling

Collaboration and virtual assistance

Enhancement of endpoint security

Figure3 | Generative Al Use Cases

What will be the primary use cases for your initial deployment of Al PCs?

Real-time decision-making

Automation of rote tasks

Design and prototyping

Other, please explain

Source: IDC’s 2023 U.S. Commercial PCD Survey

Al PCs to Power Next Hardware Revolution

The dreams of IT decision makers (ITDOMs])
are lofty ones. In the same survey, two

out of three ITDMs indicated that Al PCs
would have a positive impact on their
organizations. This trend is even more
pronounced for large enterprises (84%).
Indeed, the expectations are so high

that the majority (51%] rate onboard Al
capabhilities as being somewhere between
“very important” and the “top factor” when
they go to refresh their fleet.

When asked how far up the adoption curve
their organizations will be for Al PCs, the
sample skewed earlier. In total, more than
a third said they would either be “first in

line” for Al PCs [(20%) or an “early adopter”
of them (18%]) (see Figure 4]. Again, this
attitude is even more pronounced for large
enterprises where the combined majority

indicate they will either be early (25%] if not
first (28%).
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Figure4 | Adoption Intentions

How will your company approach Al PCs?

We will line up to be the first customers

We will be early adopters

We will be in the front half of the late majority
We will be in the back half of the late majority
We will be in the long tail

We will never adopt such PCs

Too soon to tell

Source: IDC’s 2023 U.S. Commercial PCD Survey

ITDMs across all sectors are dreaming up
big impacts across a wide variety of use
cases, helping their end users improve
automation and accelerate data analytics.
Subseguently, organizations expect to
see material improvement in end-user
productivity and customer engagement.

Benefits

In the future, organizations that deploy Al
PCs can expect their users to realize the
following benefits:

- Improved automation and efficiency

- Accelerated data analysis and insight

- Strengthened security and privacy
- Support for remote collaboration

- Enhanced real-time decision making

This is turn will provide the broader
organization the following
tangible benefits:

- Increased user productivity

« Improved customer engagement
- Accelerated product innovation

- Reduced operational costs

- Strengthened security and compliance
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Considerations

While Al has the potential to transform
organizations, several of the following
risks should be considered:

- The Al technology market remains fast-
moving. Generative Al is still in its relative
infancy. As such, devices, services, and
offerings are still rapidly evolving, and
vendor battles have yet to be won.

- Questions regarding data ethics
and governance will also arise. As Al
increasingly moves into the role of
content creator, companies must sort out
who gets credit, and more importantly,
ownership of what. Who is responsible

for what is said or created at the end
of the day?

- Al also has a massive human impact.

Innumerable people everywhere see
the rapid rise of Al and fear what that
means for their long-term livelihoods.
Companies need to assess how to
integrate Al without displacing too much
of the human intelligence.

- Finally, a relationship exists between Al

location and the need for data privacy.
Companies that are more restrictive of
their own internal data might elect to
invest more of their Al capabilities in Al
PCs, where the wark can be done locally
without being sent back to massive public
models. Consider where your company is
in this dynamic.
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Trends

Given the substantial potential impact of Al
on both the organization and the individual
worker, we see the market for this
technology as one of the fastest-growing
sectors, with a 27% CAGR between 2021
and 20286. In that time span, IDC expects
worldwide spending on Al to more than
triple from just under $100 hillion to just
over $300 hillion.

While IDC has yet to forecast the Al PC
market ahead of launch, we expect it to
steadily grow in share and become the
most important technology and market
driver for PCs moving forward.

Conclusion

Al has always been lauded for its massive
potential on the human workforce. With
the boom of generative Al, the massive
potential energy of Al is starting to convert
kinetically into interest, investments, and
new real-world use cases. From 2021to
2026, IDC expects Al investments to grow
from less than $100 billion to more than
$300 billion.

As Al use cases advance, expect to see Al
engines proliferate from the cloud all the
way down to the local device. Commercial
PCs built with dedicated neural processors
will allow their users to access real-time

Al engines on the fly to complete their
workflows. Human intelligence with Al at
the fingertips - the futureisnow. M
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Get Ready for the Future of

Work with Ryzen™ Al

Al solutions are changing the way work gets done. A dedicated Al engineg,
built right into the PC, empowers end users with fast performance,
increased privacy, and immersive experiences.

Many individuals are now trialing
artificial intelligence (Al) tools such as
conversational Al and image generation
Al applications. They are using these
solutions not just to create songs,
collate news, and ask questions, but
also to perform work tasks like writing
emails, generating programming code,

summarizing notes, and analyzing images.

The excitement is understandable; Al
chatbots for example can eliminate the
drudgery of mundane daily work and
instill the joy of creation. In addition,

Al functionality provides immersive video
conferencing experiences to improve
collaboration and connection.

Businesses should tap into this

enthusiasm for the innovative possibilities,

as well as to increase productivity in
today's world of hybrid work. But to

do so, employees need PCs with Al
technology baked in and that are built for
power with long battery life, processing
speed, and near-silent device operations.
Anything less can slow down tasks and
distract workers.

Read on to discover:

* Why Al technologies require a dedicated
processing engine on the PC

* The capabilities that empower localized
Al processing

* The gateway to unlock the power of
Alin PCs

* How Ryzen™ Al prepares businesses for
the new era of work

The need for a dedicated
Al processing engine on
the PC

Fifty-two percent of IT leaders are using
or refining Al-related technologies

such as machine learning (ML), natural
language processing (NLP), and deep
learning, according to the CI0 Tech Pall:
Tech Priorities 2023, and 32% are actively
researching them.


https://foundryco.com/tools-for-marketers/cio-tech-poll-tech-priorities-2023/
https://foundryco.com/tools-for-marketers/cio-tech-poll-tech-priorities-2023/
https://foundryco.com/tools-for-marketers/cio-tech-poll-tech-priorities-2023/
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Most companies recognize the unigue
processing requirements for Al workloads
and turn to the cloud for power

and resources. Yet, enterprises can gain
value in a hybrid model of Al which deploys
these solutions at the edge, on-premises,
and in the cloud — and particularly on

local devices.

The benefits of this approach include
performance and cost efficiencies. For
example, when Al workloads are processed
onusers’ PCs, individuals can get access

to fast datainsights, whichin turn can
accelerate decision making.

There's another significant benefitto a
hybrid Al model: enhanced data privacy.
Ensuring the privacy of datais a critical
consideration for companies when it
comes to responsible data management.
As anillustration, a recent news report
revealed that employees at a company
unintentionally uploaded sensitive source
code when leveraging an Al application. A
dedicated Al engine on the PC mitigates
the risks associated with data transfer by
providing local processing of data.

Local Al processing offers other
significant benefits:

AMDZ1

Costs optimization. Training and
operating Al/ML models require massive
compute power. Yet, cloud resources

can become expensive, especially as Al
workloads and projects scale. As any
organization that has scaled cloud
capacity knows, the costs quickly add up.
By using local, dedicated Al processing
power, enterprises can help optimize
subscription costs - if not eliminate
them entirely.

Personalization. The consumerization
of technology has demonstrated that
individuals want to use devices in ways
that best enhance their work. Enterprises
can capitalize on Al enthusiasm by
giving employees the opportunity to
personalize these solutions on their
PCs. Imagine the impact to productivity
and innovation when workers can, for
example, use an Al solution on their
devices to create a presentation from
their existing documents and their
notes, including their tone of voice or
personal style —without latency or PC
performance issues.

In addition, the hybrid Al model allows

for these solutions to scale where it

most makes speed and cost sense

(see Generative Al Tornorrow).

10



ClO

AMDZ1

Generative Al Tomorrow — Hybrid Al

Complex Models Inferencing

Complex Models
Training

Generic LLMs

Resource offload when appropriate

Personalized Model Training/Inference

Speed

Privacy

Security

Low Latency

Hybrid Al will allow Generative Al to scale while addressing many existing limitations

Required functionality:
Capabilities that enhance
local Al processing

So, what will it take for Al workload
processing to efficiently and effectively
occuronauser’'s PC? The answer: an
optimized processing engine on the CPU,
according to experts from AMD.

“Today Al processing typically demands GPU
chips, specialized processors with multiple
cores that accelerate performance. But that
is changing,” says Rakesh Anigundi, Director
of Product Management at AMD.

In the same way the GPU has produced
efficiencies for certain applications like
graphics rendering and data analysis,

an Al hardware accelerator integrated on the
CPU can enhance local processing, Anigundi
says. This Al-focused engine offsets the
potential of any performance latency that

users might experience when running Al/ML
applications on their devices.

The AMD Ryzen™ Al brand means that the
AMD Ryzen™ processor inyour PCis uniquely
capable of performing Al tasks. It means it
includes a dedicated Al engine designed for
the ultimate in Al processing efficiency; an
AMD Radeon™ graphics engine optimized
for Al workloads; and Ryzen™ processor
cores that also have powerful Al capabilities.
All three of these separate Al accelerators
are part of an AMD Ryzen™ processor with
AMD Ryzen™ Al.

In the future, anintegrated Al engine
right on the PC empowers new
business opportunities for experiences
that will necessitate high-powered
processors, including:

* Intelligent assistants: Individuals can
customize adigital assistant to help them
build presentations, write emails, manage

1



ClO

AMDZ1

tasks and calendars, and summarize predictive modeling directly on their PCs.
conversations or notes —helping to Not only does this functionality improve
increase productivity and enabling data privacy, it also can speed individual
employees to work creatively. decision making.

* Content creation: Fast, private Al * Al threat detection and self-healing:
imaging models on the PC can generate Anintegrated Al hardware acceleratoron
rich, visual content including video and the PC can allow algorithms for anomaly
avatars — for example, improving business detection to runindependent of the CPU
presentations and marketing efforts, and for greater performance. In addition,
providing immersive user experiences. the dedicated Al engine is designed to

isolate malware threats from the CPU for
» Advanced data analytics: Rather than improved security.
potentially expose confidential or sensitive
data, employees can run data analysis and

GET READY TO EXPLORE A NEW WORLD OF POSSIBILITIES
WITH FUTURE WINDOWS APPLICATIONS

(&7 5 ANALYTICS COMPUTER VISION INSPIRED VISUALS

«.*dillll  AGCELERATE DATA PS EXCEL IN ng“-:@ CREATE WITH Al
G i

Work efficiently on data analysis, Accelerate computation for object Turn your concept
regression, and predictive modeling with detection, image classification, and facial into a work of art
your local data recognition

EXPERIENCE Al . GET MORE TIME
ENHANCED VISUALS - BACK
AND GAMEPLAY = IN YOUR DAY

HAVE A PERSONAL
Al ASSISTANT

Get help with your monthly budgeting, Al-generated graphics for more lifelike Quickly scan your hundreds of photos and
writing email responses, your daily gameplay organize them for your family or friends’
schedule and more photobook

The gateway to enhanced hardware acceleratoris engineered
. specifically to run Al workloads for high
PC experiences

performance, optimal efficiency, and low

AMD is powering the future of Al with select resource consumption.

Ryzen™ PRO 7040 series processors, which o
feature the world's first dedicated Al engine As Al applications reshape the work

built rightinto the chip.' This integrated environment, Al PCs empowered by

12
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AMD Ryzen™ Al are positioned to transform
the productivity of business users,”

says Matt Unangst, Sr. Director of Product
Management at AMD, “Ryzen™ Al aims

to provide access to new productivity
boosting Al apps and a great PC experience
with incredible battery life, speed, and
quiet operation.”

Today, a Ryzen™ Al engine provides
advanced collaboration experiences,
great power/battery life with near-silent
operations ™ to power the future of work.

AMDZ1

For example, select AMD Ryzen PRO 7040
series processors can accelerate productivity
with Microsoft Office apps while running
Teamns conference calls, even with all the
Windows Studio Al Effects turned on —
such as eye-gaze correction, standard or
portrait blur, and auto framing. Ryzen Al
unburdens the CPU/GPU from running
these applications.?

JOURNEY STARTS HERE WITH ADVANCED VIDEO COLLABORATION

INDOWS STUDIO EFFECTS USES AMD RYZEN™ Al

USING THE INTEGRATED CAMERA

EYE EONTJLCT
CORRECTION
STANDARD
JPORTRAIT BLUR
AUTO Ryzen Al”
FRAMING R ..PCWorld

=

2

-
[ S |

Ryzen Al is designed not only to help the

user increase productivity and collaboration;

the Al engine also improves device
efficiencies such as overall performance
when leveraging Al experiences. Here's
evidence that Ryzen™ Al helps accelerate
multi-tasking:

* Up to 83% faster compared with a
Qualcomm SQ3 NPU processor based
on testing in AMD Performance
Labsinjune 20232

'ORKS ON ALLVIDEO

s N O
“If you're doing a Zoom call for

work...you’re looking at less
than half the power with

* Significant power savings vs NVIDIA
Broadcast: “If you're doing a Zoom call for
work and you want to use eye contact,
you're looking at well less than half
the power enabled by AMD Ryzen™ Al
according to PCWaorld.

In addition, when Al-related tasks can be

completed on alocal device, data is exposed
to fewer attack vectors.

13
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LEADERSHIP MULTITASKING WITH RYZEN™ Al

AMDZ

With 8 high-performance cores and AMD Ryzen™ Al, AMD Ryzen™ PRO 7040 series pracessors accelerate performance using MS Office apps while running Teams conference

with all Windows Studio Al effects turned on.

UPTO 0 2
83% FASTER
(AMD Ryzen™ 7 PRO 7840Ul campared to Qualcomm SQ3 pracessor)

Teams Video Conference with
Windows Studio Al Experiences

MS Office Apps

EQUIP YOURSELF WITH AMD RYZEN™ Al POWERED PCs AS YOU DELVE INTO THE WORLD OF FORTHCOMING WINDOWS Al APPLICATIONS.

Ryzen™ Al prepares
businesses for the new
era of work

AMD is leading the way in Al chip
innovation. Select Ryzen PRO 7040 series
processors feature the first dedicated Al
engine available in x86 based Windows
OEM systems!

Itsinnovative chip design offers significant
advantages over discrete engines, including
fast processing and leadership power
efficiency. Because Ryzen Al is integrated
with the CPU and shares the same power
rail, it works in a complementary fashion

to unburden the CPU — thus helping to
extend battery life with optimal resource
consumption versus platforms with a
discrete Al chip.

“That translates to an improved user
experience,” Anigundi said. “For example,
powering up the PC can happen faster
because everythingis synchronized. Ryzen
Alis also very power efficient as it does not
rely on an external chip for functionality,
which can cause latency.”

In addition, Al data processing occurs locally
on the machine. This minimizes the attack
surface, which translates to better device
and data privacy.

AMD is committed to helping its partners,
including ISVs and OEMs, accelerate and
ease theroll out of Al functionality. Ryzen
Al can handle the expanding world of Al
workloads — even those not yet conceived —
making now theright time to invest.

14
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Al solutions are becoming fundamental to

take advantage of the transformative
benefits of Al.

AMDZ1

AMD RYZEN™ Al

INTFGRATED WITH THE CPL) FOR OPTIMAI EFEICIENCY

EXPERIENCING WINDOWS RESOURCE CONSUMPTION

STUDIO ATEFFECTS - ST

r Discrete Al Integrated Al
EYE GAZE Engine
CORRECTION

Separate
Al Chip

STANDARD

FRAMING UMITED BROAD
PLATFORM PLATORM
AVAILABILITY AVAILABILITY

The bottom Iine: AMD Ryzen Al makes it possible for
Step up to the biggest
opportunity in Al the process, organizations can increase

individuals to use their everyday laptops
to delve into the future of work. And in

business value, including productivity,
collaboration, and efficiencies.

the way we work — as computers help us
think, plan, and act. Yet, without the right
power and capabilities, devices cannot

Experience the power of Ryzen Al.
For more information, visit amd.com/
RyzenAl.

" As of May 2023, AMD Ryzen Al was the first available dedicated Al engine on an x86 Windows processor, where ‘dedicated Al engine’ is defined as an
Al engine that has no function other than to process Al inference models and is part of the x86 processor die. For detailed information, please check:
https://www.amd.com/en/products/ryzen-ai. PHX-3.

?Testing as of 6/23/23, by AMD Performance Labs using the following benchmark tests: Procyon Overall, Procyon Word, Procyon Excel, Procyon PowerPoint,
each while running a simulated 9-person (3:3) Microsoft Teams video conference call with utilizing system configuration for AMD Ryzen 7 7840U @15W
TDP: MAYAN FP7-101DRC3INT-230331 (CRB), 16GB RAM, 1TB NVMe SSD, Integrated Radeon Graphics, Windows 11 Pro running in “high-performance
mode,” with Advanced Background Blur, eye gaze detection (using a mannequin to simulate the feature) and auto framing enabled via Ryzen Al. System
configuration for Qualcomm SQ3 processor: Microsoft Surface Pro 9, 16GB RAM, 512GB NVMe SSD, Qualcomm integrated graphics, Windows 11 Pro running
in “best performance mode,” and Advanced Background Blur, eye gaze detection (using a mannequin to simulate the feature) and auto framing enabled via
Qualcomm integrated NPU (Neural Processing Unit). System configurations may vary yielding different results. PHXP-38.
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