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C Ring architectures are already common for data transport

A Traffic can pass from any node to any other node through one of two routes
A Traditionally called East and West (viewed from bottom of ring)

A Provides alternate route in event of single failure
A As long as ring is geographically separated
C For communication between any pair of nodes one path is
likely preferred
A Normally the shortest one
A But other path provides a reasonable backup

A Different for different nodes

A For example SW9 would talk to SW1
anticlockwise while SW5 would talk to SW1
clockwise

C But how does this fit in with PTP?

A Does a ring of boundary clocks work?
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Boundary Clock Ring: Node Architectures 2

SEMTECH

A o6normal 6 Boundary <c¢l oc

Standard BC:

A A PTP slaveport locks to a selected master via a selected port creating a timebase.
A The Master, all egress ports and'the selected output are tied to the slave timebase.
A The slave port may or may not be able to hitlessly switch on failure.

Ports can be physical or logical Primary
Slave Port Slave | Mstr
[ SG1Qa O2yaARSNI I OK2AOS 2 J
for use as sources of PTP (slave ports) Maste; :|-r
or

PTP master function will egress Liis

BC
through at least two ports.

e Selected Phase
Cutpurt

Master
Port

a
Secondary
Slave Port
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The BMCA T A Quick Refresher

C Mechanism to select best master
A When multiple masters are available selects
the best one based on number of factors
A Programmed priorities
A Characteristics of clock source

C What about aring

Same master will be seen from both sides

Second stage of BMCA handles this
A Looks at Steps Removed field
A Prefers links through least number of BCs
A Path closest to GM will be selected
A Either east or west depending on where in ring

A
A
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Boundary Clock Architecture: cEMEECn
Conceptual- Single GM, 8-BC node ring
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Each node has two

potential masters - selected in Slave by BMCA
The

S| ameleasdes is used for all the egress ports and the output

P> Primary Flow

mss- Secondary Flow
.



Boundary Clock Architecture: 2
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Single GM, BC nodes, with transmit

SR=0 SR=1 SR=2 SR=2 SR=3 SR=3 SR=4 SR=4
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Grand Each node compares 6steps removedd in BMCA an(d jall
ierr based on minimum steps removed value.
Thus the timing flow is in both directions from GM towards the furthest point
Phaze
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P> Primary Flow

mss- Secondary Flow
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Boundary Clock Architecture: 2
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Failure: first action, everything controlled by SR
p i
SR=0 3 SR=2 SR=3 SR=3 SR=4 SR=4
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Grand BC2 sees failure first =>
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P> Primary Flow
mss- Secondary Flow
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Boundary Clock Architecture: 2
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Failure: first action, everything controlled by SR
SR=0 SR=4 SR=3 SR=3 SR=4 SR=4
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Grand BC2 sees failure first =>
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CC=6 Timing loop created with BC2 & BC3!
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P> Primary Flow
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Boundary Clock Architecture: 2
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Failure: second action
SR=0 SR=4 SR=5 SR=5 SR=4 SR=4
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P> Primary Flow
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Boundary Clock Architecture: 2
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Failure occurs: third action
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Boundary Clock Architecture: 2
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Failure occurs: Fourth action
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Boundary Clock Architecture: 2
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Failure occurs: Final action
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Boundary Clock Architecture: cEMEECn
Single GM, Lab Setup Initial state
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Network Manager Tool:
A Display of Networked PTP elements

‘) ToPSync Metwork Manager

|
J
SEMTECH
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File Device Tools Help
Managed Devices =
Device/Port | Address | State | Diomain | Shiow, &
= ToPSync Mew name 172,31.2258.103
Port 1 172,31.228.103  Shave 0 I ? T :;é’;fgszm F sy :;é;;czsgszo)
Fort 3 172.31.228.103 IMaster 1 I 4 FhE Network Cloud W4 et
El ToPSync #1 (ACS95207  172.31.228.81 | Port3:Master Port 1: Disabled
Part 1 172.31.228.81 Slave W Yersion: Mainz50ct Error: 0.000 s
] r
El ToPSync #2 (AC59520)  172.31.228.101 F 11-?;3;“1:2'\';:1“3;“8
Part 1 172.31.228.101 Slave 1 I3 4 i
El ToPSync #3 (ACS9520)  172.31,228.83 - Port 1:Slave
Fort 1 172.31.228.83 Passive 3 I3 | RS e
Part 3 172.31.2258.683 Master o v
[ ToPSync #4 (ACS9520) 172.31.2258.82 -
Port 1 172.31.228.82 Disabled ] W_ILI ToPSync #2 (ACS9520)
| | B P 172.31.228.101
ToPSyne Mew name BortLslave
Detected Devices ‘ 172.31.228.103 L Error: -453.151 ps
Network Cloud >
IP Address | Part State P.ort 3:Master ToPSync #1 (AC59520)
Time: 1822336.522 5 PJ 172.31.228.81
Port 1:Slave
Error: -1.809ns
\
ToPSync #4 (ACS9520) ToPSync #1 (ACS9520)
‘ 172.31.228.82 ‘ 172.31.228.81
Network Cloud
5| Port3:Master Port 2:Slave 8]
Time: 1822336.551 Error: 2,887 ns L] o
[Manage |
Unicast Discovery B
IP address: Add F ToPSync #3 (AC59520)
| 172.31.228.83 =l
v
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Initial Lab Setup: GUI screenshot SEMTECH

Unknown PTP node
15.88.27.100: 1

Grand Master
F

-~

BC1
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Time: 4June 2014 13:09:37

BCE
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Time: 4June 2014 13:09:37 L]

Master ports Slave ports
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Port 1: Slave
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Each BC has two
PORTS-
one is Master &
one is Slave
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Single BC loop: Initial Lab Setup 2
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Semtech GUI screenshot
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Single BC loop: Initial Lab Setup
Semtech GUI screenshot

Unknown PTP node
15.88.27.100: 1

Grand Master |

BC1
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Part 3: Master
Time: 4June 2014 13:09:37
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Port 1: Slave
Error: -532.504 ns
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Network Cloud
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Master ports
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Initial Lab Setup: GUI screenshot SEMTECH

Unknown PTP node
15.88.27.100: 1
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‘ 15.88.27.31

Port 3: Master
Time: 4June 2014 13:09:37

BC3
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Master ports Slave ports Failure + 2s
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Initial Failure: BC1 to BC2
BC2 slave port goes passive
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Slave ports
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