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Time Matters.



Open Course: Core TSN Topics

Course Overview:

Our open course “Core TSN Topics” offers a
thorough and practical introduction to Time-
Sensitive Networking (TSN).

The course is designed for developers, system
architects, and test and validation teams who
wish to understand, evaluate, and implement
TSN-based systemes.

The course has a modular structure and consists
of three coordinated modules that cover both
fundamental concepts and key IEEE standards.

Learning Outcomes:

The goal is to provide a comprehensive
understanding of deterministic communication
over Ethernet—from the basics to specific shaping
and synchronization mechanisms.
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Modul 1: TSN Introduction Part 1 m

« (Concepts and AVB:

TSN is initially presented, and a simple and easy N It o

overview of the topic is given.

« Time Synchronization:
A first introduction to the topic of time synchronization: ] Concepts and AVB
Clocks, timing concepts, gPTP, media clocks and —
synchronization in relation to automotive architectures e
are explained. e s

= ime Sync

« Traffic Shaping: N
Shaping is introduced and an initial glance at shapers )
iS prOVided- = Traffic Shaping

« V-Model Left-Shift & Simulation: ‘
An overview of the potential Left-Shift strategy, )
including Simulation, will be presented. ol Leenit
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Modul 2: Streaming protocols & TSN Introduction Part 2

RTP/RTCP:

RTP and RTCP are explained and reasoned. The packet structure
is described in basic terms and a few words are said about
stream synchronization.

IEEE 1733:

1733 is introduced and its relationship to RTP, RTCP and the
AVB standards. The changes in the packets are discussed and
reference is made to the media clock.

[EEE 1722:

The motivation and requirements for 1722 are explained, the
AVTP Base Protocol is talked about including media clock and
introduction of media clock recovery. CRF is also covered as well
as a few important AVTP formats.

Problems & Solutions:
Some of the problems we have encountered in practice are
highlighted and the appropriate solutions are presented.

Redundancy:
Various solutions for creating redundancy in Ethernet and their
advantages and disadvantages are discussed.

Security:
Several security mechanisms are described at a basic level.
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Modul 3: Time Synchronization & Shaping

« gPTP protocol:
The fundamental terminology is defined, the
functionality of gPTP is explained in detail and
some practical applications such as
automotive PTP and security aspects are
highlighted.

« (redit Based Shaper (CBS):
The reasons for using the CBS are discussed. Its
functionality is then explained in detail and a | |credit Based shaper
look is taken at validation options. cos

Time Sync & Shaping
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« Time Aware Shaper (Qbv): [ [[m—
The operation and configuration of the Time (TAS, Qbv)

Aware Shaper is described, and practical
considerations are given for engineering a
schedule. Validation options are also discussed.
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Digital Handouts

Digital Handouts to all Courses:

We will supply personalized PDFs as
digital handouts after each session,
encompassing the presentation’s
content along with extra details and
remarks.

Furthermore, we offer "Quick Reads"
on specific topics, which are concise
summaries highlighting key facts -

and providing an overview of ‘ ‘
essential subjects. hY ¢




Contactus @ e

Robby Gurdan Carina Fleck

CTO Head of Education
Phone: +49 (0) 661 410 951 86 Phone: +49 (0) 661410 951 888

rg@tsn.academy carina@tsn.academy
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