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Are commodity deployments efficient?
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Commodity architectures ill-suited for frequent, small network requests
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Performance / Watt: 6x over Xeon, 16x over Atom
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Pool A Pool B

Web Servers

Memcache

Database

How can we design systems for these use cases?
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CPU becomes the bottleneck.  Why?
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Xeon, 1GB NIC Xeon, 1GB NIC
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Xeon Atom

Processor 2.25Ghz 6-Core Xeon

Westmere L5640

12 MB L3 Cache 

1.6 Ghz Atom D510 Dual-core 2x 

SMT 1 MB L2 Cache 

DRAM 3x 4GB DDR3-1066 2x 2GB DDR2-800 SDRAM 

Commodity Realtek RTL8111D Gigabit -

Enterprise Broadcom NetXtreme II Gigabit Intel 82574L Gigabit 

10GbE Intel X520-T2 10GbE NIC Intel X520-T2 10GbE NIC 
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Why do instructions take 2-8 cycles to retire? 
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ICache ITLB

High usage of kernel, TCP/IP and library code 
put tremendous pressure on instruction supply

SPEC (~10mpki) SPEC (~2 mpki)
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• Features often more important than raw bandwidth
• E.g. MultiQueue gives up to 50% boost

Takeaway: Integration of network and processing is key
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Achieves both high performance and low-power
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CPU

Interconnect & L3 Cache

System MMU

NIC
Memcache

Accelerator

Memory ControllerMemory Controller
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4 alternatives + CAM overflow

HW: GETs, hash table (incl. SW-directed updates)
SW: memory, replacement, SETs, etc.
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System Power (W) Perf. (k qps) Perf./W

TSSP 16 282 17.63

Xeon-TCP 143 410 2.87

Xeon-UDP 143 372 2.60

Atom-UDP 35 58 1.66

Atom-TCP 35 38 1.09
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