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Many popular websites share a similar basic architecture:
Key Value Store – Memcached

Users
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Servers

Users

Web 
Servers

Users

Web 
Servers

In-memory Cache LayerIn-m mor  C ch Layer

Only stores the most recent
and popular records

Thereby relieves access load on
main, disk-based SQL database

Database

FPGAs will increase e performance and d reduce power & latency
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Common middleware application to alleviate access bottlenecks on 
databases

– Most popular and most recent database contents are cached in main memory of a 
tier of server platforms

Used by many well-known websites
– up to 30% of servers in data centers run memcached or similar

Current server-based implementations are limited, cannot keep up with 
10Gbs network speed and won’t scale with more cores

Investigated using dataflow architectures on FPGAs to dramatically 
increase performance and lower power and latency

Memcached

MemcachedWeb server
DatabaseMemcachedKey-value 

stores
Web server

Web server
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Dataflow Architecture
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Streaming architecture:

Flow-controlled series of processing stages which 
manipulate and pass through packets and their 

associated state
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Key Value Store Acceleration with FPGAs

XILINX CONFIDENTIAL

Demonstrator:
Up to 36x in performance/power demonstrated

10-100x  reduction in latency
Scalability to higher rates possible

on with FPGAs
Line-rate maximum 

response rate
Achieved by Xilinx FPGA 

accelerator
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Calculated probability of value sizes

Value size [Bytes] 128 256 512 768 1014 2048 4096 22000 32000 

Facebook: USR* 1 0 0 0 0 0 0 0 0
Twitter 0 0 0 0.1 0.85 0.05 0 0 0
Wiki 0 0 0 0 0.58 0.02 0.1 0.25 0.05
Flicker 0 0 0 0 0 0 0 0.1 0.9
Youtube 0 0 0 0 0 0.75 0.11 0.11

Leverage Hybrid Memory Systems

Stored in DRAM
Stored in Flash

Advantages: High capacity (TB vs GB), lower in cost (1$ vs 8$/GB)
lower in power

Stored in Host Memory

© Copyright 2015 Xilinx

Page 8 XILINX CONFIDENTIAL
.

Expanding Memory Subsystem to use Host 
Memory & SSDs
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Hybrid Memory Controller
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Current System
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FPGA card
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systems
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IBM cloud server solution
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Test setup
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Measured Benefit 
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Access probability distribution over size in Bytes.

Hybrid Memory system evaluation results.

Scaling out  to 80 Gb/s network and 40TB storage

© Copyright 2015 Xilinx



Page 17 XILINX CONFIDENTIAL
.

Comparison with best published results

Comparison
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Zynq Ultrascale+  MPSoC
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Zynq Ultrascale+ MPSoC for Smarter Network

64-bit quad cores

Up to 100 Gb/s network 

76 High-speed
serial transceivers

PCIe, Gen4x8, Gen3 x16

> 1 Million Logic Elements

> 70Mb on chip storage
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Memcached and Key-Value stores show significant speedup and 
power savings on FPGAs, especially with small values
Hybrid memory solutions are a disruptive opportunity in 
Datacenters for Database storage appliances
Programming FPGAs with higher levels of abstraction is 
essential: C/C++/OpenCL
For realistic workloads ONE Zynq Ultrascale+ MPSOC can 
implement a 80Gbs network with 40TB storage, and can run all 
64 bit software
MPSoC is a good idea. 

Conclusion
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