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Novel workloads: Hybrid CPU-FPGA platforms:

* Analyzing unstructured and user- @ * FPGA has coherent access to main
generated text data ] e memory => critical for databases
e Gain insights from data stored in nsice || inside e No need for data partitioning,
databases through machine copying or reformatting
learning algorithms CPU and FPGA in  FPGA is a specialized core

same package

Hybrid database Shared Memory Communication through

shared memory

Data Job queue

columns

Job status Different types of
operators can be deployed

Integration:

e Database can create and
monitor jobs on the FPGA
through Centaur|[1]

CPU FPGA

e Operators on the FPGA are Query Skyline
;Epre(sjented as hardware MonetDB Centaur Centaur
reads
e Concurrent execution of UDFs

hardware operators

Seamless integration through

user defined functions
[1] Owaida et al., Centaur: A Framework for Hybrid CPU-FPGA Databases, FCCM’17

Regular Expression [2] Skyline [3] SGD [4]
foo.*bmfmabc)TrmWE_m,mm ” | MNIST, Digit 7: 1-bit works

xtract 123, abc h 0.0215 -

to NFA sequences o | - . - float CPU 1-thread
l Configuration . E E 0.0210- float CPU 10-threads

for the FPGA n " = = 0.0205 - Q1 FPGA
0.0180-

0.0175 -

"NFA skeleton parameterized at run-time o 1060
"Expression translated into config. vector 0001 001 o1 1 10
»High throughput by deploying parallel NFAs ' rime s

U_Uzgg_- loat FPGA

0.0195 -
0.0190 4

0.0185 -

Training Loss

(FooIBar‘)/.*321 - E i WOrkS on Compressed data
h NN . g (Probabilistic rounding to <32 bits)

Char

1

Keeps candidate set in on-chip “73[‘@:: o
pipeline composed of memory cells :

and comparison logic

Depending on result size performs
multiple iterations

=> More computation per data moved
=  Exploits MIMD parallelism
" |mplements custom data types

Acknowledgements: We would like to thank Intel for their generous donation of the HARP prototype.
This work is funded in part through the Microsoft Joint Research Center MSR-ETHZ-EPFL.




	Slide Number 1

