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Intersect360 Research 2025

« Now in 19™ year tracking high-
performance data center trends:
HPC, Al, big data, cloud, hyperscale
computing, etc.

* Market forecasts and trend analysis
driven by end-user research

» Anchored by HPC-Al Leadership
Organization (HALO),
www.hpcaileadership.org
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HPC-AI Leadership Organization (HALO)

* Global end-user organization for HPC and Al

e Help steer the industry by informing our research calendar and topics
e Free access to webinars, research, and members-only events

* No cost to participate — apply to join

HPC-Al LEADERSHIP
ORGANIZATION
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Question 1

How big can the Al market get?
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HPC-Al Market: Mid-2024 update

e Al major suppliers are trending well above forecast for 2024.

« Continued exponential growth in hyperscale Al is the primary driver, exceeding forecast:
* XAl became an unexpected top-tier competitor with Amazon, Google, Meta, Microsoft, ...
* Top hyperscale companies now spending in excess of $108 per year on Al infrastructure
* Base metric for data centers is how many hundreds of megawatts they consume

« Additionally, on-premises Al is beginning to take off. This would look like a major trend were
it not dwarfed by hyperscale spending.

* Forecasted pause in market growth slides from 2025 into 2026.
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HPC-Al Supplier Analysis

Reported Nvidia Data Center Revenue (SB)
* Midyear check on 2024 revenue for major

o . CY 2024
suppliers, including HPE, Dell, Supermicro, |
o qe 40
Lenovo, Nvidia, Intel, AMD, .. .
« Mostwere trending to 75% to 150% .
growth 0 oy 9022
15
* HPE and Dell are usually bellwethers for .
on-premises HPC-Al — both recognized ‘2 0 0B
major hyperscale Al revenue in 2024 " QP Q2P QR QPID Q1S QIFYZ QOPV2A Q8PS Q1FYIS QRIS QOFYZS QAFVE
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HPC-AI Budget Expectation Data Roll-Up

* Traditional HPC user database Histogram of Projected 2024 HPC-Al Budget Change

o Commercial, +8.3% Weighted Average Results, by Economic Sector
e Blended market +6.2% Intersect360 Research HPC-Al Budget Map Survey, 2024
« Separate survey of large enterprise -

e Qverall, +8.6% (consistent with N
Intersect360 Research HPC-AI "
survey database) -

* Larger budgets trend toward 2 I I —~
higher growth v Upby orethan Upby11-19% Upby5-10% Upby1 4% No change Down by 1- 4% Dow by5 10% Dowr 192/511 Dm b}éo

* Pure Al budgets slightly more
growth than HPC-oriented budgets
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Revised On-Prem HPC-Al Forecast (SM)

70,000

« Slight increase to outlook for
this year

* Biggest difference isin 2025
outlook, primarily due to on-
premises enterprise Al

 $16.5B1in added revenue
over five-year span

» Five-year CAGR upgraded to
0.8% (was 5.6% in May 2024
forecast)

BRevised Forecast

I Previous Forecast
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Revised HPC-Al Infrastructure Forecast (SM)

300,000

Hyperscale Al has second-straight year a Hyperscae A Infasrcture
Of trlple‘d |g|t grOWth . m On-Prem HPC-Al Infrastructure
Hyperscale Al in 2024 is more than 6x

where it was in 2022

Hyperscale Al segment will near

$200 billionin 2028
On-premises HPC-Al infrastructure

now forecast to grow 11.8% in 2024

(was 11.0% in May 2024 forecast)

Increase in on-premises enterprise Al I
is dwarfed by growth in hyperscale |

2022 2023 2024 2025 2026 2027 2028
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HPC-AIl Budget Survey

In process now, to be completed by end of From 2024 HPC-AI Budget Map Survey
March 2025 |

264 total contacted 251(95%) had HPC or Al budgets 13 (5%) neither HPC nor Al
Includes our traditional HPC-Al survey list e 200 (79%) - Both HPC and & NN
along with general enterprise computing to

Always

find penetration rates of HPC and Al s

HPC Usually

:|> en;?:gTyCJSHtPC :

Mostly Al
. f onIy together ) HPC n onIy
Relationships between HPC and Al myeya "

24 together
(11%)

* Together or separate? 10%) )y

separate

Mostly
Al

Almost
entirely Al

* Relative growth rates?

separate

Data helps form HPC-Al market forecast NN e O
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“Enterprise Al" Opportunity

e Two paths to profitable investment: 1. Increase revenue. 2. Decrease cost.

* Most of the focus has been on costs: operational efficiency, reduced headcount, etc.
« How much money will you spend to save $1007
* Diminishing returns at scale

* Two paths to increasing revenue: 1. Larger overall market. 2. Steal share from competitor.
* What markets actually get bigger because of Al?

e Stealing share is zero-sum game that leads to prisoner’s dilemma scenarios. Al is new
“cost of doing business.”
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Question 2

Will hyperscale completely
take over enterprise computing?
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Cloud Penetration in HPC-AI

Where LLM will be used

External usage only
4%

m Other
m Cloud
Network
= Networks Internal usage
w Software |
m Services Olqoy
m Storage SR
mSeners Both internal and
external usage
57%
202 2024 2026 2027 202

Cloud has been approaching an asymptote of penetration in HPC-AI ...

60,000

50,000

But what if cloud is the only choice?
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Over three-quarters
of data center

spending worldwide )

Hundreds of
megawatts, even

gigawatts, at a time )

~

Technology vendors
prioritizing deliveries

The Power of Hyperscale

Worldwide Hyperscale Market Model:

2018 Revenue and Future Outlook

Addison Snell Christopher G. Willard, Ph.D.
Laura Segervall

September 2019

EXECUTIVE SUMMARY

report the overall
into market spending

“ “None of this will slow down in the next few years. Barring a significant

z=nt change to the competitive sphere—for example, through regulation or
significant change in public opinion—Tier 1 Hyperscale companies will
become even more powerful within the forecastable timeframe. Technology
providers selling to this space may find they have to do it strictly on the
buyers’ terms. ...

i Such market power is not unprecedented in the world's economic history,
but it has not previously been seen at this level in the information
technology era.”

“Worldwide Hyperscale Market Model: 2018 Revenue and Future Outlook,”
September 2019
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Question 3

What effect will the new
U.S. administration have on HPC-AI?

©2025 Intersec t360 Researc



HPC-AI Nationalism and the Role of Government

HALO The

HPC-Al LEADERSHIP - Stargate
ORGANIZATION ' Project

i

HALO and HiPEAC both
highlighted HPC-AI
nationalism issues as
threats to progress
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Question 4

Can anyone challenge Nvidia?
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Usage of Accelerators

Accelerators in HPC-Al

/- 100.0% AMD share (APU + discrete
Accelerators per Node R GPU) projected to double,
80% 90.0% [ 3.7% but Nvidia still dominates
70%
60% 80.0%
oo m Other accelerator
40% Some usage 700 %
30% mBroad usage ¥ Intel Gaudi
20% I I 60.0% u Intel FPGA
10% .
0% | | 50.0% AMD FPGA
! 2 4 e 8 ;100: 20,07 ® Intel Max (Ponte Vecchio)
’ AMD APUs (CPU + GPU)
Four GPUs / node remains the most common 30.0% B AMD GPUs
an" technical computing and Al
20.0% m NVIDIA GPUs

No acg:ﬁl;rators 32% of 10.0%
installed nodes
0.0%

Accelerators

Late 2021 Mid 2023 Future

installed
89%

“Late 2021" represents previous survey iteration. “Future” is current survey
respondents’ expectation of usage in two to three years.
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Potential Challengers to Nvidia
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Question 5

What about good old HPC?
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L evels of Precision

Lower precision FP

«  Not everything requires 64-Dit

or bfloat
/  FP64 * Highest proportion of FP64:
= FP32 e« Chemistry, 72%
et N\ S «  Astrophysics, physics,
~ « bt weather, 65%
ces 57 " . quv-preusmn FP, bfloat are rare

P32, 20% s e Highestproportion of INT (all):

INT8  Visualization, 13%

ther * Biosciences, 12%

e Finance, 11%

Weighted averages based on total respondents in each domain
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Future Importance of Precision Levels

FP64 (64-bit, double precision)

FP32 (32-bit, single precision)

Mixed precision (mixed 32-bit and 16-bit FP)
FP16 (16-bit, half precision)
bfloat16 (shortened 16-bit)
FP8 (8-hit floating point
bfloat8 (shortened 8-bit

INT16,INT32, INT64 (integer with 16,32, or 64 bits

)
)
)
INT8 (8-bit integer)

0% 10% 20% 30% 40% 50% 60 % 70% 80% 90% 100%

mHigh  Moderate © Some mNone

Weighted averages based on total respondents in each domain
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All Applications — Architecture Affinity

How well do your applications Don't know /
scale/perform on the following architectures? 0 .
P : Avg. %4/5  noexperience
intel x86 CPUs Ol 45 88% 8%
AMD x86 CPUs [ Sl 44 88% 30%
arm chus - Tl 33 66% 73%
Nvidia GPUs [ Tl 43 80% 32%
Amp GPUs - [ . 3y 63% 66%
FreAs | . 30 44% 81%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m5-Extremely well w4 m3 m2 mT-Verypoorly Weighted averages based on total

respondents in each domain
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Programming Languages

C, C++ and derivatives

*  Buoyed by Al revolution,

Fortranand derivatives [ e Python has become 3
Go/Golang ] dominant language for
e I HPCAL
o (/C++still very common
Python |- I e Fortranstill has an
R ] important role but is
Rt D (very) slowly fading into

maintenance
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Active development Maintenance only ~ ®Not in use

lgnoring “not sure” responses
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Have We Heard This Song Before?

Flops don't translate to real
application performance
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"State of the HPC-Al Market" Reports

» Divided into technology modules » HALO end user surveys:
* Processing elements (CPUs, GPUs, etc.) » Planned adoption of new technologjes
e Quantum computing » Importance of technology features
e Systems « Satisfaction with current solutions
* Interconnects and networking * (Gap analysis,
» Storage and data management « Inputs from key suppliers:
+ Cooling and facilities « Target applications served
* Cloud computing » Key differentiation
« Other topics by demand o Future outlook
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“State of the Market” Report Structure

Intersect360 Research overview of current
market dynamics, shares, and trends

Key considerations for buyers

HALO end-user survey data:

» Current and planned future adoption
* Importance ratings of key features

» Satisfaction ratings of current solutions
« (Gap analysis for future needs

Product information in modules from key
identified suppliers

* Invited suppliers identified by HALO
members

* No pay-to-play charge for inclusion
« Follow prescribed format to describe

target segments, key differentiation, and
future developments

Intersect360 Research analysis, future
outlook, and conclusions
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State of the HPC-Al Market;
Planned Publication Schedule

Deadline for Planned Publication
Supplier Content

Storage and Data Management May 9 Early June
Systems May 30 Early July
Cooling/Facilities June 20 Late July
Quantum Computing July 1 Early August
Interconnects and Networking July 18 Late August
Processing architectures (CPUs, GPUs, etc.) August 1 Early September
Cloud Computing August 15 Late September
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HPC-Al Research Calendar: Summary

e January — March: HPC-Al budget surveys. Insights provided to clients; not published reports
e April — May: HPC-Al market forecasts

e June — September: State of the HPC-Al Market reports

Research fueled by:

e June: Storage and Qata managgment HALO
* July: Systems; cooling and facilities ORGANIZATION

e August: Quantum computing; interconnects and networking
e September: Processing architectures; cloud computing

* Ongoing and by end of year: Additional reports on identified topics of interest, including
sustainability, HPC-Al national sovereignty, ethics in Al
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