PTP OC and BC
with Linuxptp

29.11.2022

https://www-acc.gsi.de/wiki/Timing/RunOrdinaryBoundaryClocksUsingLinuxptp



PTP OC and BC with Linuxptp

* Topic
— Linuxptp
- Netzwerkkarte
- Run OC and BC
- Evaluation



PTP OC and BC with Linuxptp

* Linuxptp
- PTPv2 protocol stack for Linux

- use kernel features (SO _TIMESTAMPING, PHC
subsystem, device driver)

— ordinary, boundary, transparent clocks
- ptpdl, phc2sys, phc_ctl, timemaster, pmc
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* Linuxptp
- ptp4l

* clock servo (P, linreg)

* delay mechanism (E2E, P2P)

 transport protocol (802.3 Ethernet, UDP/IPv4/6)
— phc2sys

» synchronize clocks (PHC, system)
- phc_ctl

» control PHC devices
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* BlueLAN CNA i1350-f2
- CNA = GbE + FCoE
- HW/SW timestamping e
* ethtool -T <interface_name> B S
- igb Linux driver <N
- 2x 1Gb SFP ports e
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* Linuxptp
- HW/SW timestamping
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* OC (slave)

- NIC
* one interface (ie., ens2f0)
]
NIC:ens2f0

— disable local time synchronization
(PHC: o

. timesyncd, ntpd Ideviptp0) ) phe2sys
— Linuxptp (HW timestamping)
 slave: ptp4l -i ens2f0 -s -E -2

- ptp4l[9246.419]: port 1: UNCALIBRATED to SLAVE on MASTER_CLOCK_SELECTED
- ptp4l[9247.586]: master offset -12437 s2 freq +18784 path delay 478

* phc2sys -s ens2f0 -w
- phc2sys[9283.292]: CLOCK_REALTIME phc offset 3199 s2 freq +32790 delay 233993

* phc_ctl ens2f0 -- get
- phc_ctl[14405.321]: clock time is 1587506971.943044312 or Wed Apr 22 00:09:31 2020

ptpdl
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* BC (slave & master, manual)

- NIC
* both interfaces (ens2f0/1)

— Linuxptp (HW timestamping) sz
* slave: ptp4l -i ens2f0 -E -2 -s o
* master: ptp4l -1 ens2fl -E -2
e phc2sys -s ens2f0 -c ens2f1 -w
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* BC (slave & master, auto)

- NIC
* both interfaces (ens2f0/1)

— Linuxptp (HW timestamping)

e ptp4l -f <configuration> (PHC:

: : . Ideviptpl) .;-
- specify interfaces and their clock modes: -
slaveOnly, masterOnly*

- BC-relevant: boundary_clock_jbod, BMCA*
* phc2sys -a

ptpdl

s |
MIC:ens2f0

(PHC:
Ideviptp0)

| phc2sys




PTP OC and BC with Linuxptp

* Sync accuracy
— options
* timestamping (HW, SW)
* clock servo (PI, linreg)

e step_threshold, ...
* manual vs. configuration/auto



# of updates
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* Sync accuracy
- offset, ns (log output)

*  ptp4dl[7499.191]: master offset -11 s2 freq +22524 path delay 443
* phc2sys[7494.425]. ensOfl phc offset 30 s2 freq +22570 delay 127517
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* Sync accuracy
- delay between PPS pulses, us ~

Mean delay between PPS pulses, us
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mean delay, us

statistics SCu3 Pexariab

BC (manual, SW) BC (manual, HW) BC (auto, HW) BC (manual, HW) BC (auto, HW)
mean,us  136,7 113,9 46,1 -0,4 203 128 -03 6,6 11,2 0,7 6,2 -5 -0,1 -57
min, us -30,2 -59,4 71,2 -181 -45 -35 87 58 -183 -29 -232 -21,9 -49 -220

max, us 479,3 419,1 144,7 9,7 67,1 709 9.2 26,1 28,8 3,5 0,9 15 2,3 1,6
sdev, us 110,2 103,9 43,7 5,3 179 143 31 6,7 8,8 11 53 51 1,0 51
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* Snoop timing messages
- SFP transcievers: fiber, TP

- Wireshark capture

- un-aware of RADIUS,
VLAN
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