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Products that are referred to in this document may be either trademarks and/or registered trademarks of
the respective owners. The publisher and the author make no claim to these trademarks.

While every precaution has been taken in the preparation of this document, the publisher and the author
assume no responsibility for errors or omissions, or for damages resulting from the use of information
contained in this document or from the use of programs and source code that may accompany it. In no
event shall the publisher and the author be liable for any loss of profit or any other commercial damage
caused or alleged to have been caused directly or indirectly by this document.

Printed: November 2005 in Canberra, Australia

Network Time Protocol Version 4 Distribution Copyright Notice

NTP FastTrack is based upon the Network Time Protocol Version 4 Distribution. The following copyright
notice applies to all files collectively called the Network Time Protocol Version 4 Distribution. Unless
specifically declared otherwise in an individual file, this notice applies as if the text was explicitly included
in the file.

Copyright © David L. Mills 1992-2001

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and
without fee is hereby granted, provided that the above copyright notice appears in all copies and that both
the copyright notice and this permission notice appear in supporting documentation, and that the name
University of Delaware not be used in advertising or publicity pertaining to distribution of the software
without specific, written prior permission. The University of Delaware makes no representations about the
suitability this software for any purpose. It is provided "as is" without express or implied warranty.
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1.1  Overview

The Network Time Protocol (NTP) is an Internet protocol used to synchronize computer clocks. The protocol
was first developed by Professor David L. Mills at the University of Delaware in 1988. Since then 4 versions
of the protocol have been released.

1.2 How does it work?

Universal Time Coordinated

NTP does not synchronize computers directly to each other, but instead synchronizes each computer
independently to the world's official time standard, Universal Time Coordinated (UTC). This is a world-wide
time reference independent of time zones (i.e. "universal"), and is determined from a combination of time
estimates from several institutions around the world (i.e. "coordinated") [Windl et.al, 2002].

Time Servers

UTC is best measured using high precision devices such as atomic clocks. Due to their prohibitive cost,
it is not possible for every computer to have such a device. But it is possible for a handful of machines to
have such clocks. These computers can then act as a time reference server to other computers who wish to
be synchronized to UTC. These machines can then in turn act as servers to other computers. Of course, this
requires the round trip delay for every network connection to be taken into account.
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