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What is Time Sensitive Networking (TSN), Why it Matters
Session : Evolution of Networks and the Need for Time in a Smart
Connected World
Abstract: Standard Ethernet will soon be inherently time-aware. In

this talk we provide an overview of the multiple standards and amendments in
development in IEEE 802 TSN that promise to deliver guaranteed, robust
delivery of time-sensitive streams over local area networks, as well as the IETF
DetNet effort to expand these capabilities across routed networks. We also
briefly describe the approach being taken by Avnu Alliance to facilitate multi-
vendor interoperability of implementations through certification.
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Application Domain for TSN

Automotive Conferencing Realtime A/V Industrial/
Energy

Latency
Guarantees
Needed?

- Most don't require UTC Traceability
- Some do
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Network Latency

Frequency of
Occurrence

Packet Delail

Even High Priority Traffic Experiences Packet Delay Variation
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For Some Applications, Latency has Hard Limits
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For CPS, Cycle Only Worst Case Delay Matters. - Time
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With TSN the Latency of Time Sensitive Streams is
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Sources of Packet Delay Variation / Solutions

The Problem A Solution The Standard
Bursts of packets with the Create Global Schedule for IEEE 802.1Qbv
same or higher priority Time-Sensitive Flows

Interfering (especially long) Preempt (& then resume) 802.1Qbu/802.3br
frames (even if lower priority) interfering frames

CRC or Network Replicate frames on 802.1CB
reconfiguration maximally disjoint paths

Babbling Idiot Problem Police traffic on ingress 802.1Qci

Routers (in addition to Scale Determinism to Routed |ETF DetNet
switches) also cause delay Networks
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DRAFT

The TSN Standards

[Insert diagrams of each of the previous standards, illustrating the functionality]
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Certifying Market-Relevant Interoperability
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With TSN, IT and Industrial Application
Protocols Can Share the Wire

IEEE 1722
Protocol Y

OMG DDS
PROFINET
IEC 61850
Proprietary

Stanard IT Traffic
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Deterministic, Standard Network Foundation — shared among all nodes
(HW, Driver, Timing, Interoperability, Network Configuration, APIs, etc)
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Avnu Drives Standard Network Foundation
APIs to Application Protocols
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NOTE: This represent the view of Avnu, not necessarily
the plans or views of other organizations, e.g., OPC
Foundation, OMG, ODVA, PI, and SAE
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Avnu Alliance: Members
Founding Promoters

i W 1] (intel) & XILINX.
Promoters

QoV&S ARISTA  Audinate AV|> Z2XON

- com

BELDEN beyerdynamic)))) B 1AM P @ @ BOSCH Calnex

IIIIIIIIIIIIIIIIIIIIIIIII W T E M S
Insight and Innovation

Clearone. COVELOZ DIDC CD MpooLey [N /oo

sign Corporation

CExtreme . @ - IntervalZero
e q‘bS‘-u[ Imagination IXIa

}i{Ol KETI “ @ LG @ LOUD Technologies Inc. g% ’ fls\g%%ecli-_ E‘“:ﬂ:l-

MARVELL Ml SOUINCL  innovation Thiough Technology

-AcousTic
L

MIPRO molex MOBIS W@ite NM oswemer () Parrot

Zip“"ted RENESAS FEYD RICOH R RIEDEL 23:&2,\450'_“1-,0”5@SENNHHSER
SHURE B e TITECH > Xavtel X MOS

SPIRENT Ensuring Reliable Notworks | @I | i,

Adopters
CETITEC E1mic Luminex  Mepier % M MREALTEK S‘/ﬂ[lPS‘/S \VADAS

Chang f the Brle

N \/ INVNIU)



Avnu Structure

Provides a forum for companies to come together

Avnu Alliance Organization Umbrella

IP Rights & Bylaw Interoperability Certification Test
(Time-tried legal Testing Logistics | Plan and 3™ Party
framework) and Framework Tests

Defines market-specific profiles
and related Conformance & Interoperability Tests

Avnu Alliance Work Groups
o rottes | e arts | Lo




Software Resources

547 lines (442 sloc) 12.538 kb

Open Source (BSD-style)
GitH“b This repository  Search R

* FITNESS FOR A

AVnu/Open-AVB *

or modify it

ondit
on 2.1, as published by the Free Soft

under the terms an

lic License,

1, but WITHOUT
ANTABILITY or
the GNU Lesser General Public License for

warranty of

more deta

eneral Public License along with

e Foundation, Inc.,
2110-1301 USA

klin St - Fifth Floor, Boston,

#include <errno.h>

H #include <fcntl.h>
Open AVB - an AVnu sponsored repository e e
#include <pthread.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include <unistd.h>

#include <arpa/inet.h>

#include <linux/if.h>

SW APIs, Best Practices

AVnu Alliance™ Best Practices

AVB Software Interfaces

and Endpoint Architecture Guidelines

Revision 1.0

12/19/2013 12:35 PM

Eric Mann, Levi Pearson, Andrew Elder,
Christopher Hall, Craig Gunther, Jeff Koftinoff,
Ashley Butterworth, Daron Underwood




What Standards Specify TSN Protocol for Ethernet?

Application Protocol
TBD, Possibly Many

IT SW Protocol

IEEE 802.1, 802.11, IETF “TSN Protocol for Ethernet”

Hardware Capabilities
IEEE 802.1, 802.3,
802.11
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