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Apyithingicollldihajppen iinftine next

20 minutes...

It’s not just regulation

Something for the lawyers, the geeks, the physicists, the
obsessive compulsives, the movie buffs and even the hippies...

Why are we here?

MiFID, electronic trading and the flash crash

Where exactly are we?

Traceability — To synchronicity and beyond.

Where are we going?

What might the future hold?
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fgat place, wrong time?
h “the stock market regulators did not
possess the information they needed to
understand the stock markets. The unit of
trading was now the microsecond, but the
records kept by the exchanges were by the
-~ second. There were one million

LSV, microseconds in a second.”
- Michael Lewis, Flash Boys.

“The only reason for time Is
'so that everything doesn't
| happen at



What co we have to comply with?

Operatorsof trading venuesand their membersor participantsshall synchronisethe
busines<locksthev useto recordthe dateandtime of any reportableeventwith the
Coordinated Universal Time (UTd$suedandmaintainedby the BIPM timing centres
listed in the latestBureaulnternationaldesPoidset MesuresAnnual Reporton Time

Activities.

Operatorsof trading venuesand their membersor participantsmay also synchronise
the busines<locksthev useto recordthe dateandtime of any reportableeventwith
UTC disseminatedby a satellitesystem |, provided that any offset from UTC is

accountedor andremovedirom thetimestamp

@Bz



What co we have to comply with?
Common Reference Time

Minimum timestamp granularity
Maximum,divergence rules

Roundtripilzatency Granularity  Divergence

\
Manual 1L'sEe TIESEE

The Rest 18m’s =31 m's

18IS = 100! Lis
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What do we have to comply with?
Common Reference Time

Minimum timestamp granularity
Maximum,divergence rules

Roundtrip Latency Granularity  Divergence
\
§sSec msl SEC
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Matching
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18IS = 100! Lis
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Beyond synchromisation

Article 4
Compliance with the maximum divergence requirements

Operatorsof tradina venuesand their membersor participantsshall
establis asystemof traceabilityto UTC
They shall be ableto demonstratdéraceabilityto UTC by documenting
documenting the system desian. functionina and soecificatiahketo
identify theexactpointa the exact point at which a timestamp is applied
thatthe point within the systenmwherethe timestamps appliedremains
consisteni Reviews of the compliancewith this Reaulationof the
traceabllitysystemshallbe conductedatleas! once a year
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Now that wasn’t so hard was it?

- . }_.‘ ¥
All we have to do is: -
* Have a resilient time source :
-

« Deal with the Grand Master issue. \

. Navigateatzhe'_swamp of our internal networks

. Measug,‘i‘t)allqnd store that away for the next 5
years | i
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“Clock Syncis pairf;%rincess. ARyone who \
tells you differently ’i%ﬁlling'you something.”
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Application

Operating System

Bus

Net

The indeterminate timestamp

Low jitter, relative timestamp, provide error bounds T, gives event duration

T,., gives timestamp duration
\ \\ T, gives total time
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What does the future hold?

More d '"!a'n'fd'@' ———
e clo!c;I<-regu|atn from more regulators

IVlore synchronisation — Cloud and

4 ‘containers. \

*

Timelsensitivity is notygeilngiaway

We need.more innovation™ S
T .

o
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ntel — Time coordinated computing

New protocols - White rabbit
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Event logging Language support @
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