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ASICs FPGAs 

Source: Bob Broderson, Berkeley Wireless group 



Xeon CPU NIC 



Xeon CPU NIC Search Acc.  
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Wasted Power, 

Holds back SW 
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NIC Xeon CPU Math 
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• 1U, 2U, or 4U rack-mounted 

• 1/2/4 x 10Ge ports 

• Up to 4 PCIe x16 slots 

• 2 sockets, 6-core Intel Westmere 







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  
68 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 
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Data Center Server  (1U,  ½ width) 
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Ranking-as-a-Service (RaaS)  

- Compute scores for how relevant each selected 

document is for the search query 

- Sort the scores and return the results 

Selection-as-a-Service (SaaS) 

- Find all docs that contain query terms,  

- Filter and select candidate documents for 

ranking 
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Ranking as a Service (RaaS) 
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Query: “FPGA Configuration” 

NumberOfOccurrences_0 = 7 NumberOfOccurrences_1 = 4 NumberOfTuples_0_1 = 1 
{Query, Document} 

L2 Score 

Document 

Score 



FFE #1 =(2*NumberOfOccurrences_0 + NumberOfOccurrences_1) 

                                      (2 * NumberOfTuples_0_1) 

{Query, Document} 

L2 Score 

Document 

Score 

NumberOfOccurrences_0 = 7 NumberOfOccurrences_1 = 4 NumberOfTuples_0_1 = 1 

Metafeature #1 = 9 
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• 196 feature families 

• 54 state machines 

• 2.6K dynamic features extracted in 

less than 4us (~600us in SW) 
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FFE: Free-Form 

Expressions 

 

 

FE: Feature Extraction 
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Accelerating Large-Scale Services – Bing Search 
1,632 Servers with FPGAs Running Bing Page Ranking Service (~30,000 lines of C++) 

More compute time for 
improving relevance 

Reduced # 
of servers 
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Enter your questions here 






