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Come See Us!
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Do We Need RTOSes?
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How to Decide?
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Zephyr
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Zephyr: Main Features

> Writtenin C

> Kernel services

> Multiple scheduling algorithms < A<‘

> Configurable and modular " Zephyr“

> Memory protection

> Native networking stack

> Bluetooth Low Energy 5.0 support
> Non-volatile storage
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Zephyr Architecture
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Kernel Services

> Multi-threading

Cooperative, priority-based, non-preemptive, and preemptive threads

> Interrupt

*  Compile-time registration of interrupt handlers
> Memory Allocation

*  Dynamic allocation and freeing of fixed and variable-size memory bIocks‘V
> Inter-thread Synchronization

* Binary semaphores, counting semaphores, and mutex semaphores
> Inter-thread Data Passing Services

* basic message queues, enhanced message queues, and byte streams

> Power Management

* Tickless idle and an advanced idling infrastructure
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Scheduling Algorithms

>

>

Cooperative and Preemptive Scheduling

Earliest Deadline First (EDF)

Meta IRQ scheduling (“interrupt bottom half” or “tasklet” behavior)
Timeslicing (between preemptible threads of equal priority) &

Available queuing strategies: Zephyr”
Simple linked-list ready queue
Red/black tree ready queue
Traditional multi-queue ready queue
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Why \ h r and Not <Insert Your Favorite>?

o j ‘M\g-r Wy j "; ¥

Cons

e

e Cis susceptible to buffer
overflows, segfaults and

h'!

Al Modularlty

o Maturit J N
y‘ race conditions,

...Weng?r wral goverpance o_Soime alternatives, ha‘vq’l

o GrOWIng ecosystem ~— broader hardware support
(but this is improving)
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COPYRIGHT (C) 2023, ECLIPSE FOUNDATION | THIS WORK IS LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENSE (CC BY 4.0) 18



Rust is attractive for constrained devices
Memory and thread safety

Supports bare metal development
Bootloaders
Operating Systems
Applications

Thriving embedded ecosystem; no mature RTOS

Libraries (crates) — Cargo package manager

10t



Variables immutable by default
Statically typed
Memory safety without a garbage collector

Each value has an owner
Only one owner at a time
Variable is dropped when owner out of scope

Inspired by functional and object-oriented
programming languages but is neither
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Two possible runtimes T

> Libstd (std crate)
- Sets up stack overflow protection
- Spawns the main thread before the main function is invoked
- Platform-specific (OS integration)

> Libcore (core crate or no_std)
- Platform-agnostic subset of libstd
- No heap (dynamic allocation) or collections unless
additional crates added 3 s
1ot
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My god, it's full of stars crates

Microcontroller

Processor cores

g Micro-Architecture Crate

Board Crate HAL Crate < 1C
Peripheral Access Crate [ m UART

COPYRIGHT (C) 2023, ECLIPSE FOUNDATION | THIS WORK IS LICENSED UNDER A CREATIVE COMMONS ATTRIBUTION 4.0 INTERNATIONAL LICENSE (CC BY 4.0)



ST T

° Memory ar;d thread safety e Language is still a mo"(ii?ag ¢

T entu ' ‘ target (new features are. .

intrgduced frequently)
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° Growing ecosystem support (but this is
, improving)
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SHOWDOWN!!!!!
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Which.One Should You Pick2

| deﬁ\ends! A few points to consider

/ 7 ==
) | W T——

> Your skillshrand these of‘peopleyou.could hire
. “Programiming languagdes, fratheworks, protocols
: et

. —

> Hardware stippoft &

« Microcontroller, board, externalisensors and actuators
I

> Ecosystem =. PEE .Y
- Stability or velocity2kermalispecand-multiple _ .
implementations (C) or open infiovation (Rust) ?
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The True Winner: One Punch Man
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About Eclipse loT
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loT Architecture ﬁ \\(

10T PLATFORM
EDGE APPLICATIONS

INTEGRATION

Device Management
Device Connectivity
Data integration

10T / EDGE EDGE
GATEWAYS SERVERS

Remote Device
CONSTRAINED DEVICES

Device Update Management

Edge Applications

]

Edge Orchestration

DEVELOPMENT TOOLS

Hardware Abstraction Layer

Data Management
Analytics
Machine Learning

Operating System
Real-Time Operating System

Operating System

Protocols

Connectivity

Security

iot
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Where Eclipse Projects Fit
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Questions?

Frédéric Desbiens
@BlueberryCoder

iot.eclipse.org
edgenative.eclipse.org
sparkplug.eclipse.org
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