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 Time Synchronised to UTC

Regulatory technical and implementing standards – Annex I

28 September 2015

What Do We Need?
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Time in the Network
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 Time 
Synchronised to 
UTC

Regulatory technical and 
implementing standards – Annex I

28 September 2015

What Do We Need?
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We’re Already Doing It!!
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We’re Already Doing It!!
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 Time Synchronised to UTC
– “exact point at which a timestamp is applied”

Guidelines Regulatory technical and implementing standards – Annex I

28 September 2015

Well Not Quite…
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 Time Synchronised to UTC

Guidelines Regulatory technical and implementing standards – Annex I

28 September 2015

Beyond the NIC?
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Time Delivery in the Network
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 Reference Time

– Enterprise Master Clock with GNSS

 Minimise GNSS Risks

– Rubidium Holdover

 Accuracy required (100µs or 1ms)

– Master Clock <100ns to UTC

– PTP Aware Network

– Physical Layer PTP NIC (1µs at NIC)



Demonstrating Time Delivery
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 Prudent Design

– Resilient Architecture

– Minimise Assymetries and Transitions

 Ongoing Monitoring and Audit

– Flow Management Tools

• InstrumentiX, Corvil

– Time Sync Tools

• Domain Time II, TimeKeeper

 Periodic Audit

– Independent Performance Measurement



So What’s the Issue?
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 Requirement 100µs or 1ms

– GNSS Master and PTP NIC can deliver single 
figure µs!

– Even PTPd will meet this

 If all Reportable Events are Time 
Stamped at the NIC then it’s job done!

 Any Events timed in Application?

 Then you’ve got 99/999µs to burn in 
Linux!



Time to the Application
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Get Inside the OS
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 Microsecond timing at the NIC

– Hardware Time Stamping

– Optimised Network Design

– Resilient Time Design

 Frittered away in the Linux stack!

– Linux System Clock inaccuracies

– API calls suffering bridge / bus latency

• NIC time very accurate but…



Building Block 1 - AppClock
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 Lightweight API

 Time tied to NIC

– Time from NIC to 100ns

 Scalable and monotonic across multi-
core systems.

 User Mode, no context switching

 Nanosecond Resolution



Building Block 2 - AppTrack

26/06/2017 Chronos Technology: COMPANY PROPRIETARY 16

 AppTrack provides the ability to record 
events inside the algorithms with highly 
accurate timestamps and in a manner 
that has no perceivable effect on the 
operation of the algorithms themselves.

 AppClock is locked to the PTP card time 
so the timebase on both is coherent, 
consistent and highly accurate.



Monitor and Audit
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APPCLOCK

SOFTWARE

PTP NIC

APPTRACK

OS CLOCK

(PTP ±1µs to UTC)

(NIC ±100ns)

GM NIC OS Processes / Stack / Latency etc.UTC

100ns 1µs XXµs 100µs



Dashboard
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 Database can reside on server or blade

 Threshold templates

– User definable

 Offsite replication

 Offsite Audit data

 Web GUI interface

 SNMP northbound alarms

 API for integration


