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Abstract— The paper introduces the IEEE 1588 Clock
Synchronization technology primarily developed for
Ethernet based Network Embedded Systems and presents a
hardware assisted PTP implementation for the Linux
operating system (kernel version of 2.6.30 or later) on the
x86 architecture. Our software is based on the standard
PTPd available for UNIX like operating systems offering
only software time stamping. The modified software uses the
Linux standard SO_TIMESTAMPING socket option to
communicate with the Ethernet Network Interface
Controller driver, so it is supposed to work with any other
Ethernet Interface Controllers with proper driver support.
Our test system utilizes selected Gigabit Ethernet Interface
Controllers supporting hardware time stamping donated by
Intel. The initial results show that clock accuracy (master-
slave clock difference) less than one microsecond is
achievable with our software even in the case of high
network traffic and slave node (a node that synchronizes its
clock to a master clock) load in standard Linux. The paper
also investigates how the coefficients of the clock servo
influence initial time convergence and tracking behavior in
case of disturbance such as changing network traffic and
slave node load.

REFERENCES

[1] Mills, D.L., “A brief history of NTP time: Memoirs of an Internet
timekeeper”, ACM SIGCOMM Computer Communication
Review, vol 33, number 2, page 9-21, 2003.

[2] IEEE Std 1588-2002 and IEEE Std 1588-2008. (for more
information see http://www.nist.gov/el/isd/ieee/ieee1588.cfm

ISSN 18474 — 9689

(3]

[4]
(5]

(6]

[7]

(8]
(9]

[10]

[11]

Kim, K. and Lee, S.W. and geun Park, D. and Lee, B.C., “PTP
interworking 802.15. 4 using 6LoOWPAN”, 11th International
Conference on Advanced Communication Technology, 2009.
ICACT 2009., Vol. 1., pp. 873-876, 2009.
K. Correll, PTPd - Precision Time
http://ptpd.sourceforge.net/

K. Correll, N. Barendt, and M. Branicky, “Design Considerations
for Software Only Implementations of the IEEE 1588 Precision
Time Protocol,” in Proc. Conference on IEEE 1588, Winterthur,
Switzerland, October 2005.

P. Ohly, D.N. Lombard, K.B. Stanton, “Hardware Assisted
Precision Time Protocol. Design and case study.” Proceedings of
LCI International Conference on High-Performance Clustered
Computing. Urbana, IL, USA: Linux Cluster Institute, pp. 121—
131, 2008.

R. Cochran, C. Marinescu, “Design and implementation of a PTP
clock infrastructure for the Linux kernel” Proceedings of the 2010
International IEEE ~ Symposium on  Precision  Clock
Synchronization for Measurement Control and Communication
(ISPCS), pp. 116-121, 2010.

T. Kovacshazy, “Hardware assisted PTPd home page.”
http://home.mit.bme.hu/~khazy/ptpd/

B. Widrow and 1. Kollar, "Quantization Noise: Roundoff Error in
Digital Computation, Signal  Processing, Control, and
Communications,”" Cambridge University Press, Cambridge, UK,
2008. 778 p.

Mills, D.L., “Computer Network Time Synchronization: The
Network Time Protocol on Earth and in Space”, CRC Press, Inc.,
2001.

T. Kovacshazy, G. Peceli, Gy. Simon, “Transients in

Reconfigurable Signal Processing Channels.”, IEEE Transactions
on Instrumentation and Measurement 50:(4), pp. 936-940, 2001.

Protocol daemon,



	References

