




• December 9, 2010 – initial meeting
• Christmas break 2010: feasible to accelerate ranking?

• January 12, 2011: meeting with Bing leadership

• 2011 – v0: ported Bing ranking stack, built BFB board

• 2012 – v1: developed distributed architecture

• 2013 – Took v1 to scale, Bing pilot

• 2014 – v2: developed new architecture

• 2015 – Production

3Putnam et al., “A Reconfigurable Fabric for Accelerating Large-Scale Datacenter Services”, ISCA’13



• Altera Stratix V D5

• 172,600 ALMs, 2,014 M20Ks, 1,590 DSPs

• PCIe Gen 3 x8

• 8GB DDR3-1333

• Powered by PCIe slot

• Torus Network

Stratix V

8GB DDR3

PCIe Gen3 x8
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http://www.wired.com/2014/06/microsoft-fpga/
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http://www.wired.com/2014/06/microsoft-fpga/
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99.9% software latency

99.9% FPGA latency

average FPGA query load

average software load
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Prod. HW/RTL
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CPU Thread 0 FPGA Pipeline CPU Thread 1
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• No digital logic analyzer (e.g., Signaltap)

 Enabled successful debug of rare FPGA hang (once every few days) in datacenter
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erchung@microsoft.com
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