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 open source
  free
 driven by a grassroots community

Why are we here ?

Experience (e.g. with Linux) shows we are likely to succeed with a 
platorm that is:h



If your IoT device cannot 
run Linux, then run
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The Internet

5



The Internet of Things
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A Sofware Platorm for the IoT?
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IoT Challenge:h Constrained Devices

ENERGY
Milliwat instead of Wat

CPU
Megahertz instead of Gigahertz

MEMORY
Kilobytes instead of Gigabytes

ENERGY
Milliwat instead of Wat

CPU
Megahertz instead of Gigahertz

MEMORY
Kilobytes instead of Gigabytes
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Why a Sofware Platorm for IoT ?

• As IoT sofware is evolves…
– more complex pieces, e.g. an IP network stack
– evoluton of applicaton logic

• … non-portable IoT  sofware slows innovaton 
    90% of IoT sof. should be hardware-independent
– this is achievable with a good sofware platorm 

(but not if you develop bare-metal)
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Requirements for an IoT OS I

• Hardware abstracton
 Re-usability of complex sofware
 Heterogeneous hardware

• Resource efciency
 Memory
 Energy

• Real-tme
 Determinism & dependability
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Requirements for an IoT OS II

• Network support
 Internet Standards
 Adaptaton Layers

• Standard programming interfaces
• Security and modifability

 Updates
 Open Source
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RIOT Origins

History

● 2008 – Project roots: 
   The kernel was started
   as part of a research project 
 2010 – Towards the IoT:

Implementation of 6LoWPAN 
and RPL was initiated

• 2013 – RIOT goes public: 
Branding of RIOT started, 
source code moved to GitHub

Founding institutions



RIOT Positioning

 Licensed under LGPLv2
 Word wide, actve community
 RIOT is a combinaton of

 Memory & energy efcient design
 Functonalites of a full-fedged operatng system
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RIOT: Fact sheet

• µ-kernel-like architecture          (robustness)
• Modular design      (adaptvity)
• Tickless scheduler            (energy efciency)
• Deterministc O(1) scheduling   (real-tme)
• Low latency interrupt handling (reactvity)
• Preemptve mult-threading & IPC
• Hardware abstracton
• Full featured, expendable network-stacks



RIOT Software Components I

SW-module

non-OS
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cpu board

drivers/periph

core (kernel) drivers

pkg network stacksys

Hardware

Applicaton

Platorm-independent

Platorm-dependent



RIOT Software Components II
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cpu board

drivers/periph

core (kernel) drivers

pkg network stacksys

Hardware

Applicaton

Platorm-independent

Platorm-dependent

SPI …I²C

clock-/ cpu-init

threads IPC …

lwip fats … tmer

gnrc

802.15.4 …

LEDsButons Crystals …

dht22 at86rf2 …

confg

SW-module

non-OS
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RIOT already runs on a wide range of 
IoT hardware

Support for > 70 boards, various CPUs, diferent
architectures, radios, sensors, actuators, SD-cards, …
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RIOT: Built to connect

 
 Open-access protocols

 e.g. 6LoWPAN, IPv6, CoAP, …
 RIOT supports several network stacks

      (GNRC, LWIP, EMP6, CCN-lite, ...)
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RIOT: IoT development made easy

• Open source, community-driven 
• Write your code in ANSI-C or C++
• Compliant to the most widely used POSIX features
     such as pthreads and sockets
• Well known development tools
• No IoT hardware needed for debugging

→ Run & debug RIOT as natve process in Linux



RIOT stats
283 contributors, 119 actve in last 12 months from 

industry, academia and makers scene

[1] source: www.openhub.net/p/RIOT-OS estimate using the basic COCOMO Model 

Estmated cost:h $119.7M, 358 person-years [1]
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Some Actve Supporters
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Join the RIOT
● ~ 822 forks on GitHub

htps:h//github.com/RIOT-OS/RIOT
• Hundreds on the developer mailing list

devel@riot-os.org
• Support & discussions on IRC:h

irc.freenode.org #riot-os
• ~1700 followers on Twiter

@RIOT_OS



Meet us @ Hack’n’ACK
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https://github.com/RIOT-OS/Tutorials
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