F!

Flash Memory Summit

Adding FPGA-based Acceleration to
Flash Memory for Real-Time Analytics

HK Verma,
Distinguished Engineer, Xilinx Inc.

Increasing Performance by Moving Compute Closer to Data
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m FPGA Platforms for Database Acceleration

Flash Memory Summi PCle attached FPGA acceleration platform
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FPGA Acceleration offers 10-50x compute efficiency improvement over CPUs
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m Xilinx Accelerated Postgres on Amazon F1

Initialize FPGA — Load Kemel Bit stream
Data Mover /,7 _ @
PostgreSQL Storage Pages 1 /

PostgreSQL Tuple Parser

Flash Memory Summit
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F'| Bringing compute closer to storage

Flash Memory Summit ~ pcle attached Peer-2-Peer
. connections
acceleration
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IO becomes the CPU memory does not see SSD
bottleneck for large data to EPGA transfers

Integrated compute relieves 10 bottlenecks, frees up CPUfor higher performance
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Enabling Peer-2-Peer Acceleration with SSD

m PostgreSQL TPCH Query 6

Flash Memory Summit
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Direct connection between FPGA and SSD relieves 10'and CPU'cycles

P2P Query 6 runs 30x faster on FPGA with 32 parallel

IO bandwidth limits the performance, CPU cycles are
also inefficiently utilized
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Xilinx Demo with Peer-2-Peer Acceleration with Storage Devices
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« Showcase FPGA P2P capabilities for I is
enabling efficient storage acceleration e
Application E
 TPCH Query 6 accelerated in Postgres '
using SDAccel stack and P2P ) Wihout memary rasning “ e E——
iImplementation on Xilinx FPGA . i
« Database benefits by the direct P2P
access from the storage to the Z]
acceleration kernel within FPGA ' E_ i L

Please visit Xilinx Booth to see the demo!!!
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m Database in an integrated computational storage platform

Xilinx Acceleration Platform

Customer Query and Analytics

Flash Memory Summit
Xilinx FPGA
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Improve database performance by bringing compute closer to storage!!
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F' Summary

Flash Memory Summit

« Successful demo of a system architecture integrating FPGAs and flash storage
with system software stacks

« Xilinx platforms available with SDAccel tools to move data from SSD to FPGA
device memory without going to CPU memory space overcoming IO bottlenecks

« Many data analytics and processing blocks available to be implemented on FPGA
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