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http://www.globalfoundationservices.com/posts/2014/january/27/microsoft-contributes-cloud-server-specification-to-open-compute-project.aspx



• Two 8-core Xeon 2.1 GHz CPUs
• 64 GB DRAM
• 4 HDDs @ 2 TB, 2 SSDs @ 512 GB
• 10 Gb Ethernet
• No cable attachments to server 70 ⁰C 



• Altera Stratix V GS D5
• 172k ALMs, 2,014 M20Ks, 1,590 DSPs

• 8GB DDR3-1333
• 32 MB Configuration Flash

• PCIe Gen 3 x8
• 8 lanes to Mini-SAS 
SFF-8088 connectors

• Powered by PCIe slot

Stratix V

8GB DDR3

PCIe Gen3 x8

4x  20 Gbps Torus Network

Config
Flash



Data Center Server  (1U,  ½ width)
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Ranking

Query

Selected
Documents

10 blue links

Ported to Catapult

~30,000 lines of C++



1,632 Servers with FPGAs Running Bing Page Ranking Service (~30,000 lines of C++)

More compute time for 
improving relevance

Reduced # 
of servers



Xpress8 L2 (5.6GB/s)
30x throughput
20% compression loss
ln-line compression

Xpress9 L6 (300MB/s)
4x throughput
No compression loss
Short/mid-term data

LZMA (5MB/s)
5x throughput
5% compression loss
Long-term storage

*- Measured on Canterbury dataset
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Platform Library/OS
ImageNet 1K

Inference
Throughput

Peak 
TFLOPs

Effective
TFLOPs

Estimated 
Peak Power for 

CNN 
Computation

Estimated
GOPs/J

(assuming
peak power)

CPU
16-core, 2-socket Xeon 

E5-2450, 2.1GHz

Caffe + Intel MKL 
Ubuntu 14.04.1* 53 images/s 0.27T 0.074T (27%) ~225W ~0.3

FPGA
Arria 10 GX1150

Windows Server 2012 369 images/s
~880 images/s 1.366T 0.51 T (38%)

~1.2T (89%)
~37W
~40W

~12.8
~30.6

GPU
NervanaSys-32 on 

NVIDIA Titan X

NervanaSys-32 on 
Ubuntu 14.0.4 4129 images/s2 6.1T 5.75T (94%) ~250W ~23.0

192https://github.com/soumith/convnet-benchmarks
1Dense layer time estimated
*-Projected Results
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Temp 
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Shell
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reconfig

2 2 2 2

4 256 Mb 
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Config
Flash
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4 GB DDR3-1333 
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Thank You
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