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Introduction

In the Arm Cortex-M development world the acronym CMSIS is banded around a lot - to
the point where its meaning is almost lost. For the new starter to microcontroller
development there is plenty to grapple with without introducing yet more terminology.
This guide provides an insight into what CMSIS can do for you.

What is CMSIS?

First things first. CMSIS stands for: Common Microcontroller Software Interface
Standard, which due to its growth over time can also be misleading. When engineers
think of a standard, we normally envisage a large document defining things in detail.
CMSIS is a spread of various elements, each with their own standardised way of doing
things. It is probably better thought of as a collection of standardised elements from
Arm and brought together under a general umbrella name of CMSIS.
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Figure 1 - CMSIS components overview. (Arm Limited - Apache 2.0 license)

As we can see, not only are there lots of CMSIS components, but different types of
components.

Some components in detail

(Open) CMSIS Pack

This is a good starting point as it defines the delivery of other CMSIS elements.

Pack delivery is a very useful way of controlling the code that is included in your
project by specifying metadata about the contained code. IDEs can inspect this
metadata, a pack description file,and handle it accordingly. Packs provide a means of
versioning and dependency controls with other CMSIS Packs. It can also describe parts
within a pack to separate them out amongst project examples, documentation, user
code templates, APIs, drivers, Board Support Packages, debugger views and more. A
comprehensive pack allows an IDE to provide a much richer and easier experience to a
developer. Compared to manually obtaining a chunk of source code, including it into
your build system and maintaining it, CMSIS packs offer an easier solution.

No extra knowledge is required to handle installation and inclusion of a CMSIS pack. It
can be as simple as clicking a set of tick boxes in your IDE.

For the more adventurous, it can be a useful mechanism to control software
components within your own organisation.
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See our CMSIS pack trilogy.

Background to CMSIS packs

Creating Your Own CMSIS Pack

Practical Considerations When Making Your Own CMSIS Pack

CMSIS Driver

Common microcontroller peripheral types are defined in CMSIS-Driver. These include:
USB(host and device), Ethernet, USART, WiFi, SPI, CAN and more besides.

By having standardised software interfaces of device drivers, middleware is available to
easily interface to any device with the available drivers. MDK-Middleware File System
component is quite happy to interface with any silicon device with a Memory Card
Interface (MCI) CMSIS Driver.

Using a CMSIS Driver does not mean compromising on device performance. It is not a
lowest common denominator or simplistic version of what a device could do across the
many thousands of Cortex-M devices. It can be quite the contrary. A case in point: |
recently used an SPI interface which necessitated a continuous stream of data with
strict timing requirements. The CMSIS SPI driver provided refilling of the peripheral
using DMA techniques automatically, which saved me the effort of configuring it
myself.

CMSIS RTOS2

This is version 2 of a set of common primitives and calls that help form a Real-Time
Operating System (RTOS). These include items such as: threads, flags and events,
mutexes and semaphores and memory pools.

A reference implementation, CMSIS-RTX (previously known as RTX5), is available. Other
third-party RTOSes are also CMSIS-RTOS2 compatible, such as FreeRTOS, Zephyr,
embOS, Azure ThreadX(for STM32) and Micrium OS.

In the same way your application can move between devices and drivers by using
CMSIS-Driver, it can also be portable with different RTOSes.
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https://www.hitex.co.uk/fileadmin/assets/Hitex_UK/Knowledgebase/Hitex_TechTip_Background_CMSIS_packs.pdf
https://www.hitex.co.uk/fileadmin/assets/Hitex_UK/Knowledgebase/Hitex_TechTip_Creating_CMSIS_packs.pdf
https://www.hitex.co.uk/fileadmin/assets/Hitex_UK/Knowledgebase/Hitex_TechTip_Considerations_for_CMSIS_packs.pdf

CMSIS Toolbox and Solution extension

For those already working with MDK-6, these names might be familiar. These are key
parts of the MDK-6 toolchain, compartmentalised as mini-projects in their own right.
As something which is installed as part of the toolchain you might not be fully aware
of them. Behind the scenes they provide all the extra parts, which along with Visual
Studio Code, to make MDK-6.

CMSIS Toolbox provides the fundamental command-Lline tools required to manage the
build of a modern .csolution project. The CMSIS Solution extension provides the add-
ins to VSCode which in turn invoke the Toolbox commands. They are the back and
front-ends respectively.

Extended processing — CMSIS Stream, DSP and NN

Not only are Arm cores capable of general computing, but different core profiles define
extensions which provide Digital Signal Processor functionality. For signal-processing
this gives Arm cores a significant boost with dedicated new instructions. CMSIS DSP
exposes this chip functionality through a set of standard DSP algorithms that are
optimised for each of the Cortex-M processors. This gives the developer an instant
step-up to using DSP features without the need to craft device-specific instructions.
CMSIS Stream helps even further by means of a Python defined data graph and
creating a compile-able framework linking the flow together. One of the big benefits of
using CMSIS DSP is the ability to move projects to different silicon without having to
port your source code to take advantage of it. If the underlying silicon can be utilised
by CMSIS DSP, it is used. Even on devices without the dedicated hardware, the
algorithms will still run - just as software equivalent versions instead.

In a similar vein is CMSIS NN - Neural Network. These are a set of low-level neural net
operations which try to make use of the best services available underneath it. If DSP is
available to assist, it makes use of it. If not, then the same neural network operations
can still be performed but in software. Through a single interface, Neural Network
functionality is available across a huge range of Arm devices.
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Do | have to use CMSIS and make my code compliant?

In short, no - it is not mandatory, but it is there to make life easier by standardising
various aspects of MCU development. A particular IC’s CMSIS device driver may make
use of library code from a silicon vendor - wrapping it up to make it look the same. At
first thought you might want to use the vendor’s own drivers. After all, adding layers on
top of layers certainly feels like it is complicating matters unnecessarily and shrouding
problems from clear view. Writing code that does use a CMSIS driver does mean that
your work is much more transportable across a very wide range of Cortex devices and
not limited to a particular vendor’s family. When things go wrong, you now need to
check your understanding of the CMSIS driver and the underlying library code as well
as the device registers. For the embedded engineer, this is a trade-off in approaches.
On one hand having a common abstraction is very useful. On the other hand, if you
need to delve into matters deeply, there is more to dig through. | personally find CMSIS
drivers far more beneficial than the rare need to deep-diving a problem through them.

Various CMSIS components are there to be used. Unsurprisingly, Arm’s toolchains make
extensive use of CMSIS, with the latest (MDK-6) utilising the latest in the development
flow in particular. Other vendors have their own environments and are perfectly
adequate for the task in hand without complete CMSIS integration but can still offer
integration with it. CMSIS elements are there for all, including vendors, to use for the
benefit of making development consistent and easier.

If you create a custom device driver for your own purposes, it can exist perfectly as it is.
There is no need to make it conform to expectations from CMSIS-Driver. However, if
you want it to be as easy to utilise and switch from another driver, then making it
CMSIS-Driver compliant would be useful for anyone using it. It could have a CMSIS-
style APl while keeping the internal complexity to a minimum. CMSIS-Driver even
contains validation test code to help you confirm it meets a minimum standard.

In Summary

CMSIS isn’t a single specification. It is, however, standardisation within the
microcontroller development world which helps with a consistent framework of data,
methods or approaches to the developer. The term is used in so many areas the
meaning is easily lost as it becomes just a word in the title. CMSIS elements are
available to everyone, including vendors, to make development a more consistent
experience. With the microcontroller world becoming ever-more complicated,
consistency has become more of a necessity than a nicety. With much more underneath
your application being standardised and controlled, you can build increasingly complex

systems with confidence that the design isn’t becoming precarious.
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Useful links
https://arm-software.github.io/CMSIS_6/latest/General/index.html

Further Information
For more information visit our Knowledge Base, website: www.hitex.co.uk or get in
touch: info@hitex.co.uk. You can also connect with us: LinkedIn

Sign up to receive Tech Tips directly to your inbox. Never miss a trick!
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