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Unending Computational Demands: A Human Quest

The Exponential Growth of Al Infrastructure and Compute

Al Infrastructure Demand Training Compute of Notable Al Models

Training compute of select notable Al models in the United States and China, 2018-25

Source: Epoch Al, 2026 | Chart: 2026 Al Index report
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Global data center CapEx needed, 2025-2030

$7.6T+ [ Gé‘d@éﬂfa;“?

{v

- '\
o °® o W@ Qwen2.5-728 L6

® ° ® ° L 1) DeepSeek-V3

.o‘}. ‘..

— d

)
®
o
@
o

L2
1

a

O

e

o
]
-]
®

s
o
5
o
E
<}
o
o
€

£
2

-

Cumulative Al infrastructure CapEx, 2026-2031

156 GW ([ vawer )

Publication date

Al-related data center capacity demand, 2025-2030 Al Training Compute Has Been Doubling Roughly Every Six Months.

Al is Driving an Unprecedented Demand for Compute.

Sources: Goldman Sachs Global Investment Research (2026); McKinsey & Company (2025); Epoch Al / Stanford HAI Al Index 2026.



Convergence of Computing Architectures

From General-Purpose Flexibility to Heterogeneous Al Compute

General-Purpose Computing Massively Parallel Computing Heterogeneous Computing
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Computing is Converging across Architecture.



RISC-V: From Berkeley Research to a Global Standard

An Open ISA Designed for a New Era of Computing

John Hennessy (left) and David
Patterson with their influential

textbook, Computer Architecture,
circa 1991. (Photo by Shane Harvey)
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Source: UC Berkeley - RISC-V International - RISC-V RVA23 Profile

RISC-V Timeline

[ Priviieged Arch, v1.10 |

& [maini
[ RISC-V Foundation Incorporated | _ @ [ :::ilf?e:'A SPESS
[ Hot Chips 2014 | & 55 (2
[User 1A v2.0 IMAFD ""’"’f;— g 3 £ =
[ 1%t Rocket tapeout, EOS14, 45mm | = A IETTINE -.,%
| user 15A V1.0, 2 ] ANE RPN E
] 2 LlellEllIZ]|E FUES €
Raven-1 tapeout (28nm), S <|2|| g ol E £l 1= g
: a sll|*|e
RVC MS thesis First Linux =; gg ;, 9 :, f’, _§ ;n
| RISC-V ISA project begins | Port 3 212 BN
0‘\0 0‘\,» 0’\’1' 0';5 Q’\'b‘ 0\6 Q\b Q’O 0’\% Q’\q 619
v v Vv Vv Vv v Vv Vv Vv Y YV
Berkeley World

From Open Research to a Global Standard

———

300+ '

Member Organizations
Worldwide ]
- 2 :E_l
i ~2.5B ﬁ
RISC-V Cores Shipped |
Annually {
e s
— - ——
RVA23

Application-Processor
Profile, Ratified 2024 f

’ ——

Where RISC-V Stand's Toda)/



Why ISA Should Be Open Sourced

From Open Interfaces to Industry-Wide Innovation

Interoperability

Applications
Operating System and Hypervisor
Platform BRS interfaces Platform HW interfaces
RISC-V Server Platform
Boot and Platform Security
Runtime Services Firmware Model
Out-of-band mgmt. interfaces In-band mgmt. interfaces

Baseboard Management Controller (BMC)

Open the Software—Hardware

Interface
One standard lets software and hardware evolve
independently.

Collaboration

Services Fab, Bl
design services

RISC-V
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Open the Industry Ecosystem

One standard reduces collaboration costs across the industry.

Innovation

Al & Workload-Specific Compute

Open ISA enables differentiated compute architectures
across emerging Al workloads (CPU, GPU, NPU, accelerators).
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Cloud &
Data Center

General-purpose
compute, Al
infrestructure and
server plattorms.

®O®

Automotive loT & Space &
Embedded Aerospace
High-performance ~ From MCUs to Widely deployed ~ Mission-critical
computing and centralized and in MCUs, edge and radiation-
Al-sccelerated scftware-defined devices and tolerant space
systems. vehicle compute. Al-enabled computing.
endpoints.

Open to Industry Needs

Open ecosystems absorb real-world needs and enable differentiated

Open ISA — Open Ecosystem — Open Innovation

innovation.

Open standards lower the cost of building, integrating and innovating across the computing industry.

Source: RISC-V International, RISC-V Server Platform Specification v1.0, Fig. 1 (2026)



The Processor Architecture Landscape Is Changing
Four Models, Different Trade-offs

Custom ISA Licensed ISA Licensed ISA + Arch. License Open-Source ISA
Design Flexibility High Low Moderate to High High
License Fees None $0 to millions $0 to millions None
Royalty Fees None 0to afew % 0to afew % 0toafew %
Available Software None to Little Moderate to Extensive Moderate to Extensive Little to Moderate
Processor Cores Custom Standard Standard to Custom Custom or Standard

HW Engineering Cost High Low Low to Moderate High

SW Engineering Cost High Low to Moderate Low to Moderate Moderate to High

Development Time Long Short Short to Moderate Long
Manufacturability Risk High Low Low to Moderate Moderate to High

Time-to-Market Long Short Short to Moderate Moderate to High

Openness Technology Adoption & Maturity
Removing proprietary Modular and extensible A growing ecosystem of cores,
barriers to innovation and architectures for specialized toolchains and commercial
collaboration compute products

RISC-V is Changing the Economics of Processor Innovation.

Framework adapted from standard ISA licensing-model comparisons (custom / licensed / licensed+architecture / open-source). RVA23 Profile Standard: RISC-V International, ratified October 2024.



Why RISC-V, Why Now?
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Architecture
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ook ]
Simplification is the Natural Evolution Open Source is Reshaping
of Processor Architecture the Foundations of Software and Hardware
Architecture Open Source Convergence
RISC Simplifies the Processor Open Source Has Already Transformed Open Software + Open Hardware
Software
Simpler instruction sets enable higher efficiency, Linux and Android demonstrate how open ecosystems can e Convergeﬁce o Ope.n'soﬁrce SOfawafre ar:jd C.’penf
frequency, and implementation ﬂexibility. scale across platforms and industries. pI’OCQSStpl’ architectures Is res aping the foundation o
Even CISC processors increasingly translate instructions Hardware is now moving from proprietary licensing computing.
into internal RISC-like micro-operations. toward open architectures.

Framework adapted from standard ISA licensing-model comparisons (custom / licensed / licensed+architecture / open-source). RVA23 Profile Standard: RISC-V International, ratified October 2024.



What Makes RISC-V Different?

A Modular ISA Designed to Evolve with New Workloads

SIMPLIFIED MODULAR SCALABLE EXTENSIBLE

47 Base Standard + One ISA, Many New Capabilities

Instructions Custom Extensions | Compute Domains | Without Replacing
the Base ISA

RISC-V ISA EXTENSION LANDSCAPE

[® BASE ISA 5isa

TENSIONS 14 ext

Source: RISC-V ISA Explorer v1.4.0; RISC-V International Ratified Specifications Library (RVA23), September 2026..



What Could RISC-V Do? — CPU

Scaling from Edge Compute to the Data Center

Edge/Consumer ——— RISC-V CPU Evolution = ———= Data Center

—— sl el
AndESCO re® Performance Fan-'nv' e -
N 2 5 F 64-bit apps processors ' i
Compact High-Speed 32-bit
CPU Core

One Open ISA
Scaling across an Expanding Range of Compute Systems

Source: Andes Technology (N25F) - SiFive (Performance Family) - Alibaba XuanTie (C950) - SiFive (BigSky SF-2U870)



What Could RISC-V Do? — GPGPU

From RISC-V Vector ISA to Massively Parallel Compute

Open-Source RISC-V GPGPU

branch | tmc | split | wspawn | barrier | join

: Warp Table
'

Warp

Scheduler |

Schedule ' Fetch \, :
" &

2

i
¥
g !
Li> Decode | 1!

'
¥ g
II L
' i

' ' Inflight | |active warps 2
1 ! Tracker | stalled warps 3
'

_— "
visible warps | 1

barrier table | 11

' L3 |
'Cache

Processor

/ Y,
Cluster / Socket | /
/

Cluster S Socket

—\

Cluster \ ' Socket

Cluster

Vortex Microarchitecture

Local Memory

RISC-V V Extension - Open-Source Architecture

Source: Vortex GPGPU, Georgia Tech

RISC-V + RW

¥

VECTOR EXECUTION

¥

GPGPU EXECUTION MODEL

MASSIVELY PARALLEL COMPUTE

~ OPENISA | VECTOR | PARALLEL

RISC-V Extends beyond CPUs into Massively Parallel Architectures.



What Could RISC-V Do? — Al Compute

Beyond Traditional CPU and GPU Architectures

Compute Building Block

System Scale

Scalable Tensix Element
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RISC-V + Compute + Memory + NoC

RISC-V cores control computation, data movement and the surrounding NoC.

Galaxy - Supercomputer Topology
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From One Compute Element to a Scale-out Al System
Core -> Chip - System - Cluster

RISC-V is Becoming a Building Block for Al-Native Computing.

Source: Tenstorrent, “Scalable and Open-source Edge Al Architecture,” 2024; Tenstorrent Galaxy architecture materials.
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Most Recent Software Update

From ISA Compatibility to a Growing Software Ecosystem

awin
a\ﬁ'& MEMBERS

Development Stack Operating Systems

Compilers - Debuggers - Linux - Android - RTOS

Simulators Ubuntu - Debian - FreeRTOS - Zephyr | VSR i 16X awon
GCC - LLVM - GDB - QEMU - Spike - > Bers @ @O - ” casr B c2
Lauterbach i
Libraries & Frameworks Applications

Al - Compute - Media - From Embedded to Cloud

Secu rity Edge - Automotive - IoT - HPC - Data

OpenBLAS - OpenCV - ONNX - Center

PyTorch - TensorFlow

RISC-V is Moving from ISA Compatibility to Full-Stack Software Adoption.



Where Is RISC-V Going?

Expanding Across the Full Spectrum of Computing

RISC-V Market Penetration by Industry

RISC-V Market Penetration for Units
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Forecast Years: 2025 - 2031 Source: The SHD Group, October 2025

* Total market penetration for RISC-V reaches >33% by 2031
* Penetration is highest in Automotive and Consumer

One Open ISA
An Expanding Computing Ecosystem

Source: The SHD Group, October 2025; RISC-V Summit 2025.
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