:':‘? University of New Hampshire
101 InterOperability Laboratory

UNH-IOL IEEE 1588 Consortium

Engineering Notes

The IEEE 1588 Consortium at the UNH-IOL is the premier place to have conformance
and interoperability testing performed on your 1588 implementation. We will work with
your engineers to find issues before they are found by your customers, and also provide a
3" party report with technical details.

Interoperability testing

The following are examples of interoperability issues in ordinary clocks that we have
discovered.

With three clocks together on a network, product M1 is the grandmaster.
Disconnecting M1 results in the other two products M2 and S establishing a new
hierarchy with M2 as the new grandmaster. S loses synchronization, falls silent
and must be manually reset before synchronization can be re-established.

In the previous three-clock configuration, when M1 is reconnected it becomes
grandmaster again, but under some conditions M2 does not relinquish its master
status, so the network sees Announce and Sync messages from two masters at
the same time.

When product M is master and product S is slave, M sends Delay Resp messages
with logMessagelnterval equal to -2 (“Respond to my Syncs every ¥ second.”) S
treats the negative number as an unsigned byte, misinterpreting the -2 as 254, and
so waits 2°°* seconds between Delay Regs.

When product M1 is master and has its portDS.logMinDelayReqlInterval set to 3
(“Respond to my Syncs every 8 seconds.”), product M2 behaves accordingly,
sending Delay _Reqs every 8 seconds. If product M2 then becomes master with its
portDS.logMinDelayRegInterval set to -2 (“Respond to my Syncs every %4
second.”), product M1 behaves accordingly. However, if M1 then becomes master
again its portDS.logMinDelayReqInterval remains at -2, even if its
logSyncinterval is higher, say 0. This results in M1 sending Sync messages once
per second and yet inviting slaves to respond to those Syncs every ¥ second,
which clutters the network with redundant Delay_Reqgs.
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Conformance testing

Active consortium members are licensed to use our custom test software at their

facilities.

Best Master Clock Algorithm (BMCA) conformance test tool

The testing station will assume that the DUT is configured to
the following values (hexadecimal, no leading "0x").

capture time: 20| seconds

3MCA Tests
defaultDs
clockidentity 010203fF040506 ¥] Groupl
parentDS 9.3.1.1 GM Identity
grandmasterPriorityl M []9.3.1.2 GM Priorityl
grandmasterClockQuality.clockClass 7f |
. [¥] 9.3.1.3 GM Class
grandmastercClockQuality.clockAccuracy 7f | h
grandmasterClockQuality.offsetScaledLogVariance |77ff [19.3.1.4 GM Accuracy
grandmasterPriority2 7f | 9.3.1.5 GM OffsetScaledLogV
grandmasteridentity 01 0203ffff040506 [19.3.1.6 GM Priority2
currentDS
SR Jocod] | | 19.3.1.7 Steps Removed

[[]9.3.1.8 Source Port Identity

@ @ UNH-IOL PTP BMCA Conformance Test Tool

Starting Testing....

DUT details

Log directory:

Starting 9.3.1.1 GM Identity
part a: TS = DUT
part b: TS = DUT
Finished 9.3.1.1 GM Identity

[fhome/administrator/Desktop/BMCA test res|

Browse...

Starting 9.3.1.3 GM Class
part a: TS = DUT
part b: TS = DUT
Finished 9.3.1.3 GM Class

Starting 9.3.1.5 GM OffsetScaledLogV
part a: 75 < DUT

| start |

Estimated Time
0 minutes

- administratorghugo: -/
1. Enter DUT details. ot 2
Me=resr=s 1 root root
|-rWere-r-- 1 root root
=MW-r==r-- 1 root root
<rW-r--r-- 1 root root
|-rw-r--r-- 1 root root
-rW-r--r-- 1 root root
MW-r--r-- 1 root root
=mW-r--r-- 1 root root
“rw-r--r- 1 root root| | 4] Il I [»
MW-r--r-- 1 root root
-MW-r==r=-- 1 root root
<rW-r--r-- 1 root root
MW-r--r-- 1 root root - -
=M-r--r-- 1 root root 5978 2011-84-86 15:25 9315c.pcap
“MW-r-=r-- 1 root root 5978 2011-84-86 15:25 9316a.pcap
mW-r-=r-- 1 root root 5978 2011-94-08 15:25 9316b.pcap
-m-r--r-- 1 root root 5978 2011-84-86 15:25 9316¢.pcap
MWer--r-- 1 root root 5978 2011-84-86 15:25 9317a.pcap
|-rw-r--r-- 1 root root 35978 2011-84-086 13:25 9317b.pcap
“rw-r=-r-- 1 root root 6282 2811-84-86 15:25 9317c.pcap
MW-r--=r-- 1 root root 5978 2011-84-86 15:25 9318a.pcap
~MW-r--r-- 1 root root 5978 2011-84-86 15:25 9318b.pcap
“rw-r=-r-- 1 root root 5978 2811-84-86 15:25 9318c.pcap
muere=r-- 1 root root

1333 7811-84-86 15:24 results.txl

administratonghugo:~/Desktop/desals I

3. Check the capture files

generated by the tool for
proper clock behavior.

Attribute Values conformance test scripts
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2. The tool emits packets as if it
were a clock with the same para-
meters as the DUT, except varying
one parameter at a time to be
greater than or less than the DUT'’s.
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Sample plot containing announce message interval values from capture files generated by

Attribute Values tests.
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