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Rise of the machines
• Infrastructure synchronisation
• Ultra low latency networks and colocation
• Instrumentation

• Timestamping
• Flow/Health monitoring
• Latency and network performance

Ultimate Trading Machine tick-to-trade 98ns (0.000 
000 098s)

100,000s transaction per second

Resilient Time for the Future Timing applications

• Algorithmic & High Frequency Trading
• Trading algorithms

• Optimisation and playback
• Tick warehousing

• Regulation
• Market clarity
• Forensics and audit
• Order of execution
• Cross venue monitoring



Race to zero



Resilient Time for the Future Challenges

A.4 Standards should play 
a larger role. Legislators and 
regulators should consider 
implementing accurate, high 
resolution, synchronised 
timestamps because this 
could act as a key enabling 
tool for analysis of financial 
markets



Financial regulation - EU

• Markets in Financial Instruments Directive II (MiFID II)
• Traceability to UTC
• HFT algo 100µs to UTC, 1µs resolution
• Electronic 1ms 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
Resilient Time for the Future Regulation



Resilient Time for the Future

Traceable, Accurate, Available, Secure
Time as a Service (TaaS)

Dissemination



Traceability and MiFID II
• 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 

case, UTC.
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MiFID II requires traceability at the timestamp, NOT the timing source

Resilient Time for the Future Dissemination



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

Resilient Time for the Future Regulation



A century on…

Resilient Time for the Future Finance



Resilient Time for the Future
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