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CFI Objective

* To gauge the interest in starting a Study Group for:
Accumulated switch latency in industrial applications

* This meeting will NOT:
e Fully explore the problem
e Debate strengths and weaknesses of solutions
e Choose a solution
e Create a PAR, CSD or Objectives
* Create a standard or specification



e Overview

* The problem

* Use cases

* Market Potential

o CFI

 Q&A — Please hold until this time
e Straw Polls



802.3 and 802.1

e 802.3 does physical layer interfaces at Layer 1
e 802.1 does bridging at Layer 2
e 802.1 and 802.3 actually share Layer 2---that’s why we’re here tonight

 We have a long history of working on “shared” projects:

e 802.3as-2006 Frame Expansion
e 802.3bf-2011 Time Sync
e 802.3br-2016 Interspersed Express Traffic

 We'll be discussing another possible “shared” project tonight



Industrial and Commercial Networking Toolkit

e Scalability — Well addressed by IEEE802.3 and IEEE802.1.

* Physical Layer — Wide variety of copper and optical PHYS, including
emerging single-pair from 802.3

e Convergence — Well addressed by IEEE802.3 and IEEE802.1.

e Security — On-going work in IEEE802.1, IETF, IEC and other organizations
shows promise for these applications.

* Time-Sensitive Performance — Addressed by emerging IEEE802.1 TSN work.
* Flexible Topologies — Well addressed by IEEE802.1

* Low-Bridging Latency — Accumulated Latency remains a challenge in
industrial applications.



Use Cases - Industrial Automation




Control Applications (line topologies)

» Control Applications (line topologies)

Controller

 Utilization of line topologies is prevalent in EI
O

* There can be many hops along the line (64 hops I I I u

technology

industrial applications utilizing embedded switch =
or greater)
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Drives

« Switch latency along these hops accumulates,
eating into the time available for updates. (see
http://www.ieee802.org/3/ad_hoc/ngrates/public/18
_01/woods_nea_01a 0118.pdf)

 However, the effects of these delays are
cumulative. Each delay per hop consumes part
of the time available during the cycle.

« This is really a question of the accumulated
latency per hop.


http://www.ieee802.org/3/ad_hoc/ngrates/public/18_01/woods_nea_01a_0118.pdf

Why Line Topologies?

e Physical constraints make cabling for star topologies
impractical

e The construction of the application naturally lends itself to
point-to-point connectivity

 They are, after all, assembly “lines”
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Current Approach

e Today, industrial applications employ proprietary techniques known
collectively as “cut-through”
* The exact techniques vary and are not always interoperable
e These features are typically not supported by management

* For example assuming an 8 byte preamble and 1500 byte packet:
e At 100Mbps: Switch Delay (s&f)=121.12 usec/hop; (c-t) = 2.56 usec/hop
o At 1Gbps: Switch Delay (s&f)=12.54 usec/hop; (c-t) = 688 nsec/hop
« See http://www.ieee802.org/1/files/public/docs2017/new-woods-cutthroughconsiderations-0518-v01.pdf for calculations
 There are known risks to the uses of cut-through (security, incorrect
forwarding, runt frames, etc.)

e |Industrial applications have employed various techniques for mitigation of
these risks

e These techniques have been successfully deployed in industry for over a
decade.



http://www.ieee802.org/1/files/public/docs2017/new-woods-cutthroughconsiderations-0518-v01.pdf

Use Cases - Building Automation




Market Potential




Call for Interest




Why Now and Why in IEEE 802.37

e The industrial/commercial networking industry is requesting it—it’s a
missing piece in the 802.1/802.3 industrial toolkit

e Proprietary solutions have existed for over a decade

* An interoperable solution standardized in 802.3 and 802.1 is desired
e 802.3 shares Layer 2 with 802.1
* Both WGs need to be involved

e With the rapid growth of Ethernet in the industrial and commercial
automation spaces, now is the time to start this work






Straw Polls




Straw Polls and Counts

e Room count:
e Would you support the formation of a Study Group for

Accumulated Switch Latency in Industrial Applications?

Y: N: A:

e Would you attend and contribute to a Study Group for
Accumulated Switch Latency in Industrial Applications?

— Tally:

e Would your company support participation in a Study Group for
Accumulated Switch Latency in Industrial Applications?

— Tally:
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