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New in Version 6: CMSIS-Compiler and CMSIS-View
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Debug and Trace interfaces on Cortex-M microcontrollers
Arm CoreSight™ for debug/trace – UART for printf-style debugging

JTAG / SWD SWO ETM UART

4-pin/2-pin 1-pin (extends SWD) 4-pin data / 1-pin clock 1-pin TxD / 1-pin RxD

Synchronous ~50..100Mbit/sec Manchester or USART encoding
~100Mbit/sec or 25Mbit/sec

Synchronous up to 800Mbit/sec 115200 baud

• Memory read/write access –
even while executing

• Run control: stop / go
• Program breakpoints 
• Memory access breakpoints
• ETB or MTB (trace buffer)

Events (optional with timestamp):
• Access watch to 4 memory 

locations
• Interrupt analysis
• Event monitor (i.e. waitstate)
• ITM ports for data output

• All SWO event features 
• Instruction trace
• On some devices data trace

• Typical usage for printf-style 
debug output

Standard debug interface Not available on some devices Only on few devices Requires peripheral + extra pins

TxD
RxD
GND
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Software analysis that works across all devices
Application developers need high-level views to operation of software components.

Both work via standard Cortex-M JTAG/SWD 
debug interface
Utilize memory read to capture data

Event Recorder

Timing and program execution analysis
• View the dynamic program execution floe
• Adds RTOS awareness
• Store, record, and analyze fault information

Component Viewer

Static view to the program operation
• View the static user relevant information
• Obtained via debug symbols in memory
• Hot-pluggable

Whitepaper: Software Analysis with Event Annotations

https://developer.arm.com/-/media/Arm%20Developer%20Community/PDF/IoT/Arm-Software-analysis-event-annotation-whitepaper-2020-May.pdf?revision=901fd4c3-f820-4569-81b8-415ea1112731
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Event Recorder

Application Code
Event Annotations

Memory

Event Buffer

Event Recorder

Event Filter

Dynamic view to operation and timing of
software components

Filters can be set at debug or system level;
select information relevant to current situation

Event buffer is configurable in size 
to cope with event bursts

https://arm-software.github.io/CMSIS-View/latest/evr.html
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Component Viewer

Application Code

Memory

Status Variables

Detailed status information of software components 
helps to understand operation and setup
Easy to add using XML file; pre-configured for 
Keil RTX5, FreeRTOS, and MDK-Middleware

Software Component

https://arm-software.github.io/CMSIS-View/latest/cmp_viewer.html
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Event Statistics – record execution time of application code 

Application Code
while (1) {
  EventStartA(0);
  // user code
  EventStopA(0);
  ...
  EventStartB(0);
  // user code
  EventStopB(0);
}

Event Recorder

• START: The basic function call is EventStartG(slot) and EventStartGv(slot, v1, v2) 
• STOP: The basic function call is EventStopG(slot) and EventStopGv(slot, v1, v2) 

– Calls are arranged in four groups (G = A, B, C, D). v1, v2 is for data value
– Each group has 15 slots (0 to 15); slot = 15 is global stop for all slots of a group

https://arm-software.github.io/CMSIS-View/latest/ev_stat.html
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Annotated Software Components
RTOS:
• Keil RTX5
• CMSIS-FreeRTOS

Debug:
• CMSIS-View:Fault

Middleware
• File System (MDK-Middleware)
• Network (MDK-Middleware)
• USB (MDK-Middleware)

Learn more

Application Note KAN320: Using Event 
Recorder for debugging a network 
performance issue

https://arm-software.github.io/CMSIS-View/latest/er_use.html

https://developer.arm.com/documentation/kan320/latest
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Demo

Event Recorder
Component Viewer
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Fault Analysis
Provides infrastructure and API function 
calls to store, record, and analyze the 
Cortex-M Exception Fault information.

https://arm-software.github.io/CMSIS-View/latest/fault.html
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Demo

Fault Analysis
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Processing of Event Recorder Data
Microcontroller Hardware

Event Recorder

Arm Virtual Hardware (AVH)

Application

Event Recorder

Debug Adapter

Application

EventList
Command Line 

Utility

CTF File
*.EventRecorder.log

CTF File
*.EventRecorder.log
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A CI/MLOps Example

https://github.com/ARM-software/AVH-MLOps/actions/runs/7689394293/job/20951783052#logs
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CMSIS-View: Roadmap for adoption

Q1’24

CMSIS-View
Available as 

software 
component

Supported in 
µVision and

EventList tool

Q2’24

MDK Middleware 
v8

For Arm Compiler, 
GCC, IAR, 
and LLVM

Q3’24

VS Code 
Viewer

Import/Export to 
Common Trace 
Format (CTF)

for offline 
analysis

Q4’24

VS Code
Debug Integration

Functionality of 
µVision available in 
VS Code Debugger

Q1’25

CMSIS-DAP
Integration

Tighter integration of 
CTF into 

CMSIS-DAP

Low overhead
annotation

Any processor 
mode, even

unprivileged no 
IRQ access

Available in 
µVision for any
Debug Adapter

Roadmap for 
expansion to 

multiple debug 
technology
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CMSIS-Compiler
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CMSIS-Compiler
Standard C Library File, I/O and OS Retargeting

What?

Simplify retargeting of standard C library 
functions.

Enables thread-safe operations when using a 
CMSIS-RTOS based real-time operating system.

Why?

Makes it easy to port code across platforms and 
compilers.

File operations need to ensure that they get a 
file lock from the RTOS.
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CMSIS-Compiler
Software components for retargeting I/O operations in standard C run-time libraries

Supported retargeting interfaces:

File interface for reading and writing files.

I/O interface for standard I/O stream 
retargeting (stderr, stdin, stdout).

OS interface for multithread safety using an 
arbitrary RTOS.

C 
lib

ra
ry

Re
ta

rg
et

Standard C library functions
fopen,fwrite,printf, scanf, …

Low-level I/O

OS Interface

Multithreading
support

File 
Interface

I/O
STDERR,STDIN,STDOUT
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Demo

Using CMSIS-Compiler
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Upcoming webinars

CMSIS-Toolbox

A set of tools, software frameworks, and 
workflows that improve productivity

Provides a generic CMSIS-aware project file 
format that allows IDEs and command-line build 
tools to share the same projects.

CMSIS-Stream and SDS

CMSIS-Stream provides methods, interfaces, 
and tools for data block streaming between 
processing steps of a DSP/ML application.

SDS implements a data stream management, 
provides methods and helper tools for DSP and 
ML projects.

February 13th February 27th 
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