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Rise of the machines

* Infrastructure synchronisation

» Ultra low latency networks and colocation
100,000s transaction per second

Ultimate Trading Machine tick-to-trade 98ns (0.000

* Instrumentation
* Timestamping

* Flow/Health monitoring 000 098s)
» Latency and network performance
* Algorithmic & High Frequency Trading Intel® Xeon® Scalable (Skylake) Processors ' = )|
« Trading algorithms ___;‘“:3-" J
. Opt|m|Sat|On and playbaCk A Tetinis DR T o Solarflare XtremeScale™ Software Defined NIC

+ Tick warehousing

« Regulation S
. Xilinx Kintex® UltraScale™ FPGAs
* Market clarity #

Penguin Computing Relion® Server
* Forensics and audit
» Order of execution
» Cross venue monitoring
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Governmense

Science The Risk becomes a Financial threat

‘What took a few days In
August 2007 can unfold
In a few minutes today
given the amount of

high frequency trading
that now exists.”

DOW 9.84% &2

V¥ 998.50/9.2% *Q 200 Andrew Lo Director of the MIT
) ) lab of financial engincering.

A.4 Standards should play
a larger role. Legislators and

LLAMN 1.0 - N

* The U.S. eguity markets experienced the worst price
n

decline and reversal since 1929 on May 6 2010. This has  regulators should consider

since been dubbed the “flash crash”. implementing accurate, high

- P fid has b resolution, synchronised

. e cost of the as rasn: con ence nas bpeen t'mestam S beca se ths

shattered and roughly $70bn has been pulled out of US clo Id actpas 3 keu enabllin

equity funds since May 6. u Key e g
tool for analysis of financial
markets
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Financial regulation - EU

* X x
* *
European Securities and
o o . * esm -
« Markets in Financial Instruments Directive Il (MiFID Il) N . Markets Authority
 Traceability to UTC * L %

« HFT algo 100us to UTC, 1us resolution
e Electronic 1Tms to UTC, 1ms resolution

operators of trading venues and their members or participants are required to
synchronise the clocks they use for any reportable events with UTC (Article 50 of
Directive 2014/65/EU and Article 1 of Commission Delegated Regulation (EU)
2017/574)

3rd Jan 2018
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Time as a Service (TaaS)

Traceable, Accurate, Available, Secure
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Traceability and MiFID I

» Traceability is a property of a measurement (including its uncertainties) that provides proof that the result
obtained is an accurate representation of the reference

» The traceability chain is the unbroken chain of comparisons to a reference (with known uncertainties), in this

Operating
Timestamp System
/hardware

case, UTC.

Network Facility

MiFID Il requires traceability at the timestamp, NOT the timing source
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Toward international regulatory convergence

» UTC traceability for business clock synchronisation
» Traceability at the timestamp (as an ideal scenario)
« Tiers of traceability mandated as per market requirement

IOSCO/MR/01/2020 @ 0|cu.lﬂsc0

. International Organization of Securities Conumissions
Madrid, 16 January 2020

Organisation internationale des commissions de valeurs
Organizacdo Internacional das Comissdes de Valores
Organizacién Internacional de Comisiones de Valores

AL 31 s gl A pall Aukandll

IOSCO recommends synchronising clocks used for timestamping with UTC
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A century on...
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SAMPLE CERTIFICATE

The National }'s-ica| Laboratory. ]

RATING DEPARTMENT.

E i FOR: COMPANY
] ¥ herebp Certifp

That & CLASS L_l KEW CERTIFICATE

s heva issued ?lﬁl-étm“ DESCRIPTION: NPLTime® is 2 resibent precision time dissemination solution

providing dwect access to Coordinated Universal Tume (UTC) e
fibre networks, UTC traceable tume. certified on mstallaton

’ Dﬁ'ﬁu‘dﬂv b s fjml‘ -ﬁ—:‘l‘qhﬂn-llh-nllj-—y,hul';

UTC Lib responsible for managing the UK's tunescale

: for the za“ﬂ ﬂr{nﬂ i lome &Hﬂ Warleh This document cestifies the signal at the end point installed by the
SERVICE PROVIDER 2 vahidated by NPL 33 NPLTime® with he

. eh followang SERVICE LEVELS.
ﬂu_ 2252 ol weos cnhemitted oo Tevad af his

Inefittion extending vver 45 daps from fo SERVICE LEVELS Accuracy to UTC: <lps
Avalabibity: 99 99%
DATE OF INSTALLATION: 31012014

FE 1204, und the resulis of ils performmnee were
awch as fo enditle it to this Ceriificale, in ovoordance with the
Regulations for the isswe of Watch-rate Corlificates approved
By The Notiona! Physical Loborafory Committee of the

NPL Reference: oo s Page 1of1

Royal Society. ,? Date of Issue: 31012014 Sigaed: (Authorised Siguatory)
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Resilient Time for the Future

npl.co.uk/ntc
ntc@npl.co.uk

Dr Leon Lobo
Head of the National Timing Centre
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