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Agenda

• Recap of 2025 and 2026 focus

• CMSIS Tool and Software Components

• Components (Tools, Software, Frameworks) for Edge AI

• Ecosystem partner ModelNova introducing Fusion Studio

• Compiler Commitment and Strategy for FuSa

• Summary
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2025 Achievements + 2026 Focus

2026 Focus

• Ease-of-Use

• Edge AI

• Ecosystem

• Consistency

• VS Code Trace Views

• Zephyr

• Multi-core
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Processors

Cortex-A

Cortex-R

Cortex-M

Ethos-U

Mali-ISP

Corstone

System IP

Available

Active Hardware IP – Edge AI BU

Cortex-R8

Cortex-M33

Cortex-M23

Cortex-M85

Cortex-M55

Cortex-R5
Cortex-R82

Cortex-M52

Ethos-U55

Ethos-U65
Ethos-U85

Mali-C52

Mali-C32

Mali-C55

Corstone-320/315

Corstone-300/310

DMA-350DMA-250

Corstone-1000

Cortex-A55

Cortex-A53

Cortex-A35

Edge AI Deployed Edge AI In Design

Premium

Mainstream

Entry

NPU • Up to 256MACs/c • Up to 2048 MACs/c

Cortex-A320
Ethos-U85

Mali-C55

Ethos-U85

Cortex-A35

Cortex-A55
Mali-C55 Mali-G31

Cortex-A78
Mali-C55 Mali-G57

Cortex-A520
Mali-C55 Mali-G310

Ethos-U85
Cortex-A720

Mali-C55 Mali-G510

Linux Edge AI 

Edge AI Deployed Edge AI In Design

>1B 

Parameter

<1B 

Parameter

Cortex-

A320

Ethos-U85

Mali-C55

Cortex-

M55/M85

Ethos-U55/85

Mali-C55

Constrained Edge AI (RTX, FreeRTOS, Zephyr)

Edge AI is growing

Cortex-M0+, M4, M7

Cortex-A320

Cortex-A520

Cortex-A720
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Arm IP: Unlocking the Full Potential of Edge AI
Accelerating implementation of higher performance devices

Ethos-U55 Ethos-U65 Ethos-U85

128/256/512/1024/2048 MACs/cycle

64
GOPS

512
GOPS

512
GOPS

1
TOPS

256
GOPS

4
TOPS

X X X X X X X X X X X X X X X X

X X X X X X X X

256/512 MACs/cycle32/64/128/256 MACs/cycle

Cortex-M55

Cortex-M85
(Armv8.1-M

with Helium)

16
GOPS

X

8 MACs/cycle

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

• Face recognition

• Image classification

• Keyword spotting

• Collaborative Robots 

• Autonomous Visual Inspection

• Real-Time audio processing

• Small Language Models

• Transformers

• Multiple instances of  same object

64
GOPS

X X X X X X X X

32 MACs/cycle

Cortex-A320
(Armv9.2-A with 
NEON/SVE2)

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

X X X X X X X X

128
GOPS

GOPS/TOPS expressed at iso-frequency (1 GHz)

* Note that Cortex-A320 achieves significantly higher operating frequencies than Cortex-M CPUs
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ML on Edge Devices = compute + libraries + tools
Arm delivers tools, standardized software for scaling Edge AI​

• Helium and Ethos-U Benefits
• More computations

• New DSP/ML kernels

• Foundation Tools & Software
• Simplify development

• CMSIS-DSP/NN libraries, Python wrapper

• Stream-based processing techniques

• Open software and tools platform

EEMBC AudioMark = DSP + NN Workload

Cortex-M33 Cortex-M7 Cortex-M55 Cortex-M85 Cortex-M55 +
Ethos-U55

x 6

x 2 2

Baselined to 
Cortex-M4

Cortex-M4

https://www.eembc.org/audiomark/
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E c l i p s e  F o u n d a t i o n

Debug and IDE Technology

Key open-source communities

L LV M

Compiler Technology

L i n u x  F o u n d a t i o n

Rich Operating Systems

L i n a r o

Trusted Firmware and 

Foundation Tools

C M S I S

Foundation Software and Tools 

for Microcontroller

A I / M L

Software Frameworks for 

Machine Learning
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CMSIS Software and 
Tool Components

Joachim Krech
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CMSIS Version 6 github.com/ARM-software/CMSIS_6

https://github.com/ARM-software/CMSIS_6
https://github.com/ARM-software/CMSIS_6
https://github.com/ARM-software/CMSIS_6
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Open-Source VS Code Extensions

Project & Build Description Provided by

CMSIS Solution Create and Manage CMSIS 

based projects

Arm/Open-CMSIS-Pack

clangd IntelliSense LLVM

YAML YAML Language Support RedHat

Debug Description Provided by

CMSIS 

Debugger

Debug for Cortex-M 

processors

Arm/Open-CMSIS-Pack

CDT GDB 

Debug Adapter  

Connector to GDB

Eclipse CDT Cloud
Memory 

Inspector

Memory Window

Peripheral 

Inspector

SVD supported access to 

peripherals

https://github.com/Open-CMSIS-Pack/vscode-cmsis-solution
https://github.com/Open-CMSIS-Pack/vscode-cmsis-debugger
https://github.com/Open-CMSIS-Pack/vscode-cmsis-debugger
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Keil MDK Version 6 – Commitment for Professional Users

Open-source

https://www.keil.arm.com/
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Compiler & Debugger support for 
the entire ecosystem

Arm base software investment benefits the entire eco-system

CMSIS-Driver
Middleware I/F

CMSIS-NN
Machine learning

CMSIS-DSP
Compute library

CMSIS-RTOS2
Real-time execution

Arm-2D
Image Processing

CMSIS-View
Event recorder

CMSIS-Core
Device Access

Trusted 

Firmware

CMSIS-Compiler
I/O Retargeting

Keil RTX
RTOS Kernel

MDK 

Middleware
CMSIS-FreeRTOS

RTOS Kernel

LiteRT (TFLu)
TensorFlow Edge AI

ExecuTorch
PyTourch Edge AI

mbedTLS
Security

Extends FreeRTOS Kernel with 
FreeRTOS core libraries
and AWS IoT libraries

Designed for resource-constrained 
devices, supporting hundreds of 

hardware platforms

12K+
Devices 

supported

Device Family Pack (DFP)
provided by Silicon Partners describes memory, peripherals, debug 

topology. Includes Flash algorithms and optional peripheral drivers. 

3rd party collaboration, ExecuTorch Q4’25

Base software under permissive open-source license maintained by Arm
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MDK Middleware Examples

Board Support Pack (BSP)
extends a DFP with board specific software.

Providing a board layer enables several

different software stacks.

CMSIS reference applications – board layer simplifies porting

Reference Application

Layer Type: Board
(<board-name>.clayer.yml)

Driver APIs

USB Device USB Host

Network File System

SDS Player

Algorithm
Output

S D S I O   I N T E R F A C E

SDS Recorder 

mlek_audio.csolution
Example and Template for ML model development

Keyword Spotting

kws.cproject

Framework for user 

algorithms

user.cproject

MDK-Middleware contains software 
components for IPv4 and IPv6 networking, 
USB Host and Device communication, and 
file system for data storage.

Synchronous Data Stream (SDS) Framework
implements a data stream management, provides 
methods and helper tools for developing and 
optimizing embedded applications that integrate
DSP and ML algorithms.

Machine Learning Evaluation Kit contains 
examples that showcase audio and video ML models.
Includes a template for user ML model development 
with instrumentation for performance measurement 
on hardware or FVP simulation.
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• Minimal overhead, highest 

determinism

• Small memory footprint

• Direct hardware control

• Predictable real-time behaviour

• Modular design – tasks are easier 

to isolate/maintain

• Rich ecosystem and MCU-friendly 

memory footprint

• Scalable architecture with 

extensive device-driver support

• Unified build system and 

configuration

• Ideal for connected, 

feature-rich devices

FreeRTOS / Keil RTX (FuSa RTS) Zephyr

Developer Choices: From bare-metal to RTOS-based systems
CMSIS components integrate into a diverse range of embedded systems

Bare-Metal

RTX or FreeRTOS adds some memory 
and runtime overhead and but 
simplifies task synchronization.

RTX is transparent to the interrupt 
system while FreeRTOS requires 
careful interrupt priority configuration.

Zephyr provides strong structure and 
scalability, but with a larger footprint 
and steeper learning curve. 

Its abstraction layers can feel 
heavyweight for small or tightly 
hardware-coupled applications.

Bare-metal offers maximum 
determinism and minimal overhead, 
but it does not scale well.

As scheduling and synchronization 
must be handled manually, making 
systems harder to maintain and 
debug over time.

github.com/Arm-Examples#rtos-applications

https://github.com/Arm-Examples#rtos-applications
https://github.com/Arm-Examples#rtos-applications
https://github.com/Arm-Examples#rtos-applications
https://github.com/Arm-Examples#rtos-applications
https://github.com/Arm-Examples#rtos-applications
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VSCode Extension

CMSIS Solution

CMSIS project
or West build
Application Images

Software Packs

Device/Board

Parameters

CMSIS-Toolbox
cbuild: Build Invocation

VSCode Extension
CMSIS-Solution

csolution project

My.csolution.yml
Target and Build

Parameters

output

ELF/DWARF
HEX/binary files

Run

Debug

My+target.
cbuild-run.yml

Run and Debug
Configuration

*.dbgconf
Device configuration for 

Debug/Trace

pyOCD

VSCode Extension
CMSIS Debugger

Run and Debug Management: VS Code + pyOCD implementation

• A single file `*cbuild-run.yml` contains all relevant information for run and debug of an application.

• pyOCD command-line

> pyocd list      --cbuild-run MyProject+TargetHW.cbuild-run.yml // details of debug connection (scan JTAG, SWD)

> pyocd gdbserver --cbuild-run MyProject+TargetHW.cbuild-run.yml // start debug server, load command: flash

> pyocd run       --cbuild-run MyProject+TargetHW.cbuild-run.yml // run application

> pyocd erase     --cbuild-run MyProject+TargetHW.cbuild-run.yml // erase image on device

tasks.json
Load and Run
configuration

launch.json
Debug

configuration

https://open-cmsis-pack.github.io/cmsis-toolbox/YML-CBuild-Format/#run-and-debug-management
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Continuous Integration (CI) and Hardware-in-the-Loop (HiL) 

1. CI Build on GitHub-hosted Runner 2. Custom Runner with pyOCD

pyOCD

stdout.txt
Console Output

*.SVdat
System View

Recording

CMSIS-DAP

Debug 

Adapter

ML_In
SDS Files

ML_Out
SDS Files

SDSIO Server

Run test patterns on
target hardware



18

Keil MDK Version 6
Commercial software development 

solution for embedded, IoT, and Edge AI 

applications.

Includes FuSa and support for VS Code,

CMSIS, MDK-Middleware.

µVision

Tools Artifactory

FuSa RTS

MDK Middleware

VS Code Extensions
CMSIS-Pack based software development 

with CLI and IDE workflows

Compiler: AC6, GCC, IAR, LLVM. 

Free Integration in 3rd party tool solutions.

CMSIS Toolbox

CMSIS Solution

CMSIS Debugger

Compiler
Broad support for all popular toolchains. 

Arm Compiler 6 continues in maintenance 

mode. New LLVM (based on open-

source) compiler will be supported by Arm 

including FuSa qualifications.

Arm Comp for Emb. (AC6)

AC6 FuSa

ATfE (LLVM)

GCC

ML Embedded Platform SW
Runtime: CMSIS-NN library

Platforms: MLEK for FVP and hardware

Vela: compiles ML models for Ethos-U  

System Analysis TOSA and ExecuTorch

CMSIS-NN Runtime

ML Platform

Vela

H2’25 H1’26 H2’26

Production version delivered

Windows/Linux/macOS, DevOps

Tools and Feature Roadmap

v6.24

v6.22.2

v15.2.1

v4.5.0

v5.43 Release cadence: µVision on-demand, MDK Middleware, FuSa RTS 12 months

Release cadence: ATfE, GCC 6 months. AC6 FuSa depends on issues

Cortex-M Trace/LiveView combined
with multi-core debug.

Mature overall product.

Work on examples and documentation.

Release cadence: 2 months

Release cadence:  4 months, CMSIS-NN 12 months

Add Component Viewer and start with 
core peripherals.

Implement LiveView for system status, 
event recorder, SWO, and RTT.

Implement trace features.

Investigate in Cortex-A debug and
instruction trace features.

v8.1.0

Provide ATfE with equal or better 
performance than AC6 for Helium and 
SVE2 (Cortex-A320) targets.

Transition to LLVM libc and libc+.

Further code size and performance 
optimizations on ATfE.

Helium optimized mem routines.

v21.1.1

v2.13

v1.66

v1.4.1

v7.0

25.11

v1.2.0

Full Ethos support in ExecuTorch

Ethos-U55 direct drive for Cortex-A

Provisions for measuring performance

Zephyr integration

CMSIS-NN ExecuTorch support

Debug analysis improvements

Transition away from keil.com

Cortex-M/Linux app development

Introducing ATfE (LLVM)
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Components for Edge AI

Matthias Hertel
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Edge AI Frameworks for Cortex-M and Ethos-U targets

LiteRT (TensorFlow Lite Runtime)

Production-grade inference runtime optimized for 

Cortex-M microcontrollers optional with Ethos-U 

• Proven for Cortex-M only and Cortex-M + Ethos-U

• Optimized kernels for constrained memory

• Stable operator coverage for classic ML models 

• Strong ecosystem, ready today

ExecuTorch (Lightweight PyTorch Runtime)

Dominant framework in research, making new 

ML model development and sharing easier.

• Strong for LLMs, vision, multimodal, generative AI

• ML developer friendly with modern tooling

• Rapidly growing eco-system momentum

• Maturing for Cortex-M + Ethos-U targets

Industry momentum shifts towards PyTorch-first workflows, with deployment maturing
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Development flow for optimized Edge AI devices
Arm provides tools for classic embedded and back-end tools for MLOps

C L A S S I C  E M B E D D E D  D E V E L O P M E N T

M L  M O D E L  D E V E L O P M E N T  ( M L O p s )

Search
Model

Optimal
Model

Arm tools integrate here

Data

Use-Case

Sensor

Audio

Video

Input 
Interface

Signal 
Conditioning

Optimal 
ML Model

Output 
Interface

SDS Data 
Capture

Compress
Model

Train
Model

Weight 
clustering

Quantize
Model

Compile
Model

Validate
Model

Ecosystem partners
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H O S T  ( O F F L I N E )

Ethos-U Optimized Software Flow for Tensorflow/PyTorch
github.com/Arm-Examples#edge-ai-and-machine-learning

Quantization & 

Optimization

T A R G E T  /  D E V I C E

CMSIS-NN

Optimized

Kernels

Cortex-M

CPU

Ethos-U 

Driver

Vela Compiler

(Optimize for 

Ethos-U NPU)

ML

Model

Ethos-U NPU

M
L
 R

u
n

ti
m

e

https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
https://github.com/Arm-Examples#edge-ai-and-machine-learning
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SDS-Framework: Workbench for AI model and DSP development

Capture real-world data streams in hardware Use same data streams to repeat tests

github.com/ARM-software/SDS-Framework

https://github.com/ARM-software/SDS-Framework
https://github.com/ARM-software/SDS-Framework
https://github.com/ARM-software/SDS-Framework
https://github.com/ARM-software/SDS-Framework
https://github.com/ARM-software/SDS-Framework
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Fusion Studio

John Marconi



Fusion Studio – Unified Edge AI Workflow for Arm

One unified workflow from dataset to deployment.

The Challenge

Fragmented tools, duplicated effort, and platform-specific 
rework slow Edge AI development.

The Solution

A unified workflow that removes fragmentation and accelerates 
development across Arm platforms.

What Fusion Studio Enables

Develop faster. Optimize smarter.

Deploy confidently across the Arm ecosystem.

End-to-End Lifecycle

Dataset → Training →

Benchmarking →

Deployment.

In one environment.

Arm-First

Deploy across Arm platforms 

without vendor lock-in or 

platform-specific rewrites.

Model Zoo Acceleration

Start from 150+ Edge-

optimized models – not from 

scratch

Enterprise-Ready

Local or self-hosted 

deployment, private datasets, 

secure by design



Fusion Studio – Your Competitive Edge AI Advantage

20 Years of Know-How

We've solved the hard problems already

Deploy Anywhere

Cloud, on-premise, or hybrid - your choice

Enterprise Ready

Start with 150+ open-source 

models from ModelNova.ai

Complete solutions, not just tools

DeployIdea

Inference Output

Tuned for Accuracy and 

Performance

Real Data from Device Sensors



ModelNova Fusion Studio + Arm Development Flow

Vela
C L A S S I C  E M B E D D E D  D E V E L O P M E N T

ModelNova Fusion Studio – Integrated with Arm Tools

Search
Model

Optimized
ML Model

Arm CMSIS ExecuTorch / Vela

Data

Use-Case

Sensor

Audio

Video

Input 
Interface

Signal 

Conditioning

Optimized 
ML Model 
Inference

Output 
Interface

SDS Data 
Capturing

Compress
Model

Train
Model

Weight 
clustering

Quantize
Model

Compile
Model

Validate
Model

Raw Sensor Data Capture

Data Pre-
processing

Post 
Processing

SDS Data 
Capturing

Hardware 
Inference 

Metrics and  
Live Stream

Inference Output

Executorch / Vela AI 

Layer Integration

Select from 150+ ModelNova Models



Fusion Studio – Dataset collection, annotation, and analysis

Full Dataset Lifecycle Management

• Collect data from any source

• Manual + AI annotation

• Secure cloud backup

• Pre-training dataset validation

• Augmentations (coming soon)



Fusion Studio – AutoML for Open-source Models and Your Platform 

AI AutoML Assistant 

Analyzes user-defined 

requirements to select and 

optimize models for the 

target platform.

“I need a model that can detect and count people at VGA 10 FPS on my Cortex M55 with Ethos-U85 running Zephyr with Executorch”



Fusion Studio – Arm Platform integration

Fusion Studio Platforms

Raspberry Pi 4/5

Arm Ethos-U55 (FVP and SoC)

• Alif E7

Arm Ethos-U85 (FVP and SoC)

• Alif E8

Keil Studio (part of MDK)

CMSIS

Executorch / Vela

SDS

Compilers (AC6, GCC, LLVM)

Debugger

ModelNova Open-source Model

Dataset

Local and Cloud CUDA / MPS / CPU Training

Device Management Service

SE Tools



32



33



34

Arm: Hall 4/booth 504

• See live demos of CMSIS Executorch + 

Fusion Studio Models

ModelNova: Hall 4/booth 600

• Get details on Fusion Studio and the 

ModelNova platform

Speaking Session

From model to market: Accelerated AI 

development on Arm

• Wed, March 11 | 9:30 a.m. | Hall 5

Get started today!

Visit our boothsgithub.com/Arm-Examples/ModelNova

https://github.com/Arm-Examples/ModelNova
https://github.com/Arm-Examples/ModelNova
https://github.com/Arm-Examples/ModelNova
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Reinhard Keil
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Compilers are a long-term commitment

2008 20242014

Arm Compiler 5
Arm Compiler for 

Embedded (AC6)
Arm Toolchain for 

Embedded (CLANG)

Codegen

Linker

C Lib

C++ Lib

Binutils

Codegen

Linker

C Lib

C++ Lib

Binutils

Codegen

Linker

C Lib

C++ Lib

Binutils

Fully open sourceClosed Source
Open source with
downstream patches

S

FuSa compiler branch

3-4 years

S

S S S

S

FuSa compiler Initial Release Last Release

AC5.04.x Oct 2013 Sep 2018

AC5.06.x May 2016 Jan 2021

AC6.6.x May 2017 Feb 2023

AC6.16.x Oct 2021
Long-term support

To Oct 2025

AC6.22.x Oct 2024
Long-term support

To Oct 2029

Why LLVM Technology?

• It’s more than just a compiler (sanitizer, clangd, etc.)

• Base for other languages (RUST)

• MLIR Codegen used for AI model deployment

Mainline (non-FuSa) compiler branch (6 months release tick)

Arm Toolchain for Embedded

https://developer.arm.com/Tools%20and%20Software/Arm%20Toolchain%20for%20Embedded
https://developer.arm.com/Tools%20and%20Software/Arm%20Toolchain%20for%20Embedded
https://developer.arm.com/Tools%20and%20Software/Arm%20Toolchain%20for%20Embedded
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TCO

Supply chain

Developer 
Education

Effective 
tools

Code reuse

PLM
Modern 

workflows

Rust/

Python

ML 
Frameworks

Ecosystem

TCO
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CMSIS Press Conference 2008: It’s the software that takes the time!

Collaborate with us!

Open-CMSIS-Pack.org

github.com/Open-CMSIS-Pack

Email: cmsis@arm.com

mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com
mailto:cmsis@arm.com


Thank you



The Arm trademarks featured in this presentation are registered 
trademarks or trademarks of Arm Limited (or its subsidiaries) in the 

US and/or elsewhere. All rights reserved. All other marks featured 

may be trademarks of their respective owners.

www.arm.com/company/policies/trademarks
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