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This talk

e Introduction to bittide
e What hardware we built

e What we measured



Introduction



Clock cycle accurate synchronization at datacenter scales



Ahead of time scheduling
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Clock control
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Clock control
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Implementation




System architecture

8 fully connected FPGAs
8 clock synthesizers

External measuring
equipment




Measurements and validation
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Hourglass
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RTTs in clock cycles
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Comparison against model

w (ppm)

0 2000 4000 6000 8000

10000
Time (ms)

11



Aggressive gain
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Scalability
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Conclusion




Summary and contributions

bittide synchronization scheme:

e ahead of time clock cycle scheduling
e zero in-band overhead
e decentralized

e simple
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Summary and contributions

bittide synchronization scheme:

e ahead of time clock cycle scheduling
e zero in-band overhead
e decentralized

e simple
First hardware implementation

e only off the shelve components
e model very closely matches measurements

e clock control incredibly stable
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Thank you

Open source resources
e Project website: www.bittide.io
e Hardware repository: github.com/bittide/bittide-hardware

e Clock control simulation: github.com/bittide/Callisto.jl

Questions?
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