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Motivation

Collaboration environments make use of distributed middlewe
systems to achieve collaboration among people geographical
distributed.

Time ordering of events generated by entities within a
distributed infrastructure is far more difficult than time orderin
of events generated by a group of entities having access to tr
same underlying clock.

The Network Time Protocol has been around for more than a
decade and being used in the Internet to let people to
synchronize their computer clocks with atomic time servers
clocks.

So we would like to achieve tandering of events generated at
different entities by providing a time service to the distributed
middleware system.
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Example Application

An archiving system designed to archive the streams generat
a audio/video conferencing session(s)

In a collaboration session, streams from these sources need |
synchronized for archival and replay purposes.

Realtime constraints for audio/video conferencing application:
can vary anytime betweeRrlB0 msec, depending on the jitter
and in inteipacket arrivals.

In a distributed event brokering environment, RTP packets ar:
considered as events.

Timeordering of these events are necessary to achieve an
efficient archival/replay mechanism.
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Computer Clocks |

Computer timers keep time by using a quartz crystal and a
counter.

Two types of clocks on a computer: hardware and software.

What causes computer clocks get out of sync?

run at different rates
manufacturing defects
environment: temperature change, electric and magnetic interference

CPU load
Ill-behaved program

So how much do they get out of sync?
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Computer Clocks |
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