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Common Themes Have Emerged In Discussions With
Hyperscalers, Sovereigns, OEMS, And End Customers
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Compute architectures ,,,? e
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... there will be pervasive use
of Al across all applications



Al Will Be Pervasive Across All Applications and Markets
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$22.5T Global Economic Impact Estimated For Generative Al

ILLUSTRATIVE MARKET SIZING (A TOP-DOWN BUILD)
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Pain Points With Current Al Acceleration Solutions

Current solutions take a “one-size-fits-all” approach to hardware development

e Overoptimization For Yesterday’s Architectures
— Al models evolve: AlexNet->ResNet-> Transformer->LLMs—>?
— Many ResNet accelerators underperform on Transformer workloads

e Inability to Right-Size for Workloads
— Flexibility to adjust Compute, Memory, and IO to specific applications
— Tight CPU-AI integration required

e Need to Keep Up with rate of Al Innovation
— Current solutions lock users into specific vendors
— Customization for changing Al architectures is critical
— Open Hardware and Software Stacks required



RISC-V Solutions are Key to Overcoming Al Chip Challenges

Current Al Hardware RISC-V Solutions

» Standard software baseline: RISC-V Base ISA, RISC-V Vector
Extensions, RISC-V Matrix/Tensor extensions (Coming Soon)

Lack of instruction set standardization

Lack of software support

Inability to adapt to changing workloads

» Match silicon to workload: Flexibility to build processors with
the right ratio of Compute, Memory and 10

Lack of scalability

Varied ISAs, Fragmented SDKs, and Limited Software Are One
of the Biggest Limitations of Al Hardware Usefulness




N VENTANA has the Highest Performance RISC-V CPU in the World

VENTANA’S NEW VEYRON V2 IS THE HIGHEST PERFORMANCE RISC-V PROCESSOR
AVAILABLE TODAY AND IS OFFERED IN THE FORM OF CHIPLETS AND IP

Veyron V2 showcases up to 40% improvement in performance Highest Performance Server-Class RISC-V Processor

Improved RISE ecosystem support enables V2 to quickly deploy (SPEC CPU 2017 Rate per Socket — Scaled to 350W)
open, scalable, and versatile solutions

‘/ Chiplet-based solutions improve unit economics, accelerating time
to market by up to two years and reducing development costs
by up to 75%
‘/ Domain specific accelerator designed to enhance
workload efficiency
L res
e Per cluster
technology
Up to

e AL 2D intel arm arm AMDZ1 AMDXU v VENTANA
Multi-cluster Shares L3 cache Vector unit (Xeon) (AWS G4)  (Scaled Grace) (EPYC) (EPYC) (Ventana)
SPR 8480+ Neoverse V2 Neoverse V2 Genoa 9654 Bergamo 9754 Veryron V2

.\ S

scalability per cluster




The Solution: RUCA RISC-V Unified Compute Architecture

e RUCA Cores Use Standard RISC-V Scalar-Vector-Matrix Operations
— Open Standard Software Target

— Unified Instruction Set Example RUCA Core
— Tightly Coupled Shared Register Files and Cache Hierarchy
e RUCA Cores Have Ability to Add Custom Extensions
to Enhance the RISC-V Base ISA Regfilc NN
VeCtOI’ Matrix
e RUCA Architecture Advantage (F'\{"at][_'f)
eqgilie
— RUCA Cores contain the entire Host(Scalar) — Accelerator profile: - _
Avoids Expensive Data Transfers and Compute Hand-Offs

— Typical GPU/AI Offload Accelerators Require Extensive Shuffling of
Data Across Board/Fabric

Incubate Al Innovation with RISC-V Custom Extensions,
Drive to RVI Ratified as Value Proven



Chiplets Deliver Efficient and Scalable Al

CHI-based Coherent

On-chip Interconnect
DDR HBM

PCle

A Longer time to production, TTM: 3+ years
A\ Higher development cost: $200M-300M+
A Fixed solution, less flexibility

A Proprietary accelerator ISA

A Proprietary software libraries

CURRENT APPROACH: Monolithic SoC FUTURE: RISC-V + Chiplets

DSA/
Chose number
Hev — I Ethernet g type of
RV matrix —— RISC-V Al
RV vector —— - - ; .
L nE- o el el chiplets to match
compute needs
UCle D2D Interfaces Scale-out
addressed with
CHI-based Coherent Eﬁﬁg{shernet
On-chip Interconnect P
IOHUB DDR5 DDR5

PCle Gen5/6

Faster production time, TTM: <1 year
Lower development cost: < $25M

Scalable and configurable compute, vector / matrix and
memory

Open standard RISC-V ISA

Leverages open-source software libraries




Nvidia Grace Blackwell Deconstructed Into RUCA

RISC-V Equivalents to Nvidia Grace Blackwell Al Compute Using RISC-V
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- 5 i Chiplets
16x PCle JECE) AT U HBM
RV Matrix

RV Vector
UCle D2D Interfaces Veyron V2
. RISCV
DDR5 v

\_PCle Gen5 0

10 Hub
HBM3 DRAM
- ! = A . =
HBM + Cache Ethernet
NVLink/NVLink
Network Blackwell GPU PCle Gen5/6
UCle DSA/Ethernet - -
132 Steamlr]g Multiprocessors CHI-based Coherent
5th Generation Tensor Cores On-chib Interconnect
RISC-V Vector = Streaming Multiprocessor 10 Hub Base i
RISC-V Matrix = Tensor Core

Building Block
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RISC-V AlI/ML Software Ecosystem

Applications Computer Vision | Speech | Natural Language Autonomous Recommendations Finance @ python
Processing Systems
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Ventana Veyron Al/ML Server




The Complete RISC-V Veyron Platform

Tensor accelerators and custom instructions are not enough
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In Closing...

v Al will be pervasive across all tiers of computing

v A common architecture and software base is required for mass
deployment

v The RISC-V Unified Compute Architecture enables the efficient
development of Al software and libraries

v Achieving this vision requires a complete platform

v"Ventana, through its platform, will partner to make RISC-V a driving force
in the advancement of Al




Y VENTANA

Thank You !




FOUNDER AND CEO

Pioneer in Data Center semiconductors:

CO-FOUNDER AND
CHIEF ARCHITECT

One of the world’s leading
CPU architects:

33+ years experience

+ World’s first 64-bit ARM with Veloce
(Acquired by AppliedMicro)

» Led Marvell BU delivering Data Center class
Networking, Communications, Compute,
Storage and Wireless infrastructure products

* World’s first iSCSI with Platys,

(Acquired by PMC-Sierra (Adaptec))

EXTENSIVE EXPERIENCE FROM PIONEERING PROCESSOR COMPANIES

ArM Qualcomn @ Apple samsune intel AMDD EEZERED <

NVIDIA.

35+ years experience

Architected K6 processor at startup NexGen,
acquired by AMD

Chief Architect at Siara Systems,

acquired by RedBack

Architected first successful 64-bit ARM CPU

THE SAME TEAM THAT DESIGNED AND SHIPPED THE WORLD’S 1ST 64-BIT ARM SERVER

S
A\ Transmeta 4@Sun

A M P E R E microsystems
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