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What Do We Need? g
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= Time Synchronised to UTC

Article |
Reference time

Operators of trading venues and their members or participants shall synchronise the business
clocks they use to record the date and time of any reportable event with the Coordinated
Universal Time (UTC) issued and maintained by the timing centres listed in the latest Bureau
International des Poids et Mesures Annual Report on Time Activities. Operators of trading
venues and their members or participants may also synchronise the business clocks they use
to record the date and time of any reportable event with UTC disseminated by a satellite
systemn, provided that any offset from UTC is accounted for and removed from the timestamp.

Regulatory technical and implementing standards — Annex |
28 September 2015
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What Do We Need? g
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We’re Already Doing It!! $ “mm

TECHNOLOGY

—‘ GNS3 * The time reference must come from GNSS
IT * The distribution output is PTP or 1PPS/ToD

) » The output must be traceable to UTC (((({H:A:Hi))))

EPRTCGM ]
>€ >

Transport, Noise, & Network Asymmetry == 1000 nsec eNB = 400 nsec
= 100 ns
SOURCE TRANSPORT OF TIME USE OF TIME
OF TIME

Network Error Budget +/- 1 psec

eNB Inter Cell Time Error +/- 1.5 psec from UTC
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GNSS .
——L * The time reference must come fro

|_I * The distribution output is PTP or
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Well Not Quite... “W
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"= Time Synchronised to UTC

“exact point at which a timestamp is applied”

Article 4

Compliance with the maximum divergence requirementis

Operators of trading venues and their members or participants shall establish a system of
traceability to UTC. They shall be able to demonstrate traceability to UTC by documenting
the system design, functioning and specifications. They shall be able to identify the exact
point at which a timestamp is applied and demonstrate that the point within the system where
the timestamp is applied remains consistent. Reviews of the compliance with this Regulation
of the traceability system shall be conducted at least once a year.

Guidelines Reqgulatory technical and implementing standards — Annex |
28 September 2015
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Beyond the NIC?
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Time Synchronised to UTC
7.3 Compliance with the maximum divergence requirements

RTS 25 specifies two types of accuracy requirements: the maximum divergence from UTC and the
timestamp granularity. This section of the guidelines only concerns the former requirement. Article 4 of
RTS 25 states that 'Operators of Trading Venues and their members or participants should establish a
system of traceability to UTC’. This includes ensuring that their systems operate within the granularity
and a maximum tolerated divergence from UTC as per RTS 25. Furthermore operators of Trading
Venues and their members or participants should evidence that the crucial system components used
meet the accuracy standard levels on granularity and maximum divergence of UTC as guaranteed and
specified by the manufacturer of such system components (component specifications should meet the
required accuracy levels) and that these system components are installed in compliance with the
manufacturer’s installation guidelines.

Relevant and proportionate testing of the system should be required along with relevant and proportional

monitoring thereof to ensure that the divergence from UTC remains within tolerance. The relevance and
proportionality will depend on the applicable maximum divergence from UTC.

Guidelines Reqgulatory technical and implementing standards — Annex |
28 September 2015
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rime Delivery inthe Network ALY
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= Reference Time
— Enterprise Master Clock with GNSS

= Minimise GNSS Risks

— Rubidium Holdover

= Accuracy required (100us or 1ms)
— Master Clock <100ns to UTC
— PTP Aware Network
— Physical Layer PTP NIC (1us at NIC)



Demonstrating Time Delivery MMM
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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 Il, TimeKeeper

= Periodic Audit

— Independent Performance Measurement



So What's the Issue? chenins
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= Requirement 100us or 1ms
— GNSS Master and PTP NIC can deliver single
figure us!
— Even PTPd will meet this
= |f all Reportable Events are Time
Stamped at the NIC then it’s job done!
= Any Events timed in Application?

= Then you’ve got 99/999us to burn in
Linux!

Chronos Technology: COMPANY PROPRIETARY
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Get Inide the OS chenins
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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 chenmns
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= Lightweight API
= Time tied to NIC
— Time from NIC to 100ns

= Scalable and monotonic across multi-
core systems. aeeee I

= Nanosecond Resolution <=
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Building Block 2 - AppTrack chenmns
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- AppTrack prowdes the ablllty to record
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accurate tlmestamps dné€ ‘

that has no percelva‘ﬁl? effect onjghien) | =

operation of the algorlth s the

" AppClock is locked to.thg:RIR card time
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Monitor and Audit cheuns
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OS CLOCK

APPTRACK SOFTWARE

PTP NIC
APPCLOCK
Q (PTP x=1usto UTC)

(NIC £=100ns)

UTC mm Processes / Stack / Latency etc.

100ns  1ps  XXpus 100us

—
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€ Dashboard Starter Ul  Home

latabase can re5|de on server-or blade

- Off5|te repllcatlon
- Off5|te udlt dat

|.| III||I|'| : mm"u“lii
o Ilnter

u SNMP northbound alarms -
= API'for integration
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