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Programmable Solutions: 1985-2002

A Technology scaling favors programmability
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Programmable and Sequential
A Single core microprocessor
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Programmable Solutions: 2002-20XX

A Technology scaling favors programmability and
parallelism
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Programmable and Parallel

A Exploit parallelism on a chip
- Takeadvantage of Mooreobds | aw
- Processors not getting faster, just wider
- Keep the power consumption down
A Use more transistors for information processing

A Programmers required to code in an explicitly parallel fashion
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Multicore Devices

Cavium NetLogic Freescale
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The Role of FPGAs| FPGAO0]2011

Role of FPGA + (GPU+CPU) ? b
nvibDia
 Sensors [

SPI4, XAUL, etc.* FPGA

Wreleesbasebavd‘—'

® pci Express is the system connection for GPUs and CPUs

® PCle Gen 3 has latency optimizations for accelerators

® FPGA as sensor or comm front-end: 1000 programmable pins
® Medical ultrasound: 64-256 12-16-bit ADCs @ 50-100 MHz: 400 Gb/s
® rPGA integer beamforming front-end feeds GPU compute software

® FPGA as accelerator- App-specific datatypes, fine iregular control

® Get good at low latency with PCle Gen3

A FPGA Flexible 10 used to bring data into GPUs /
CPUs for algorithmic processing
Source: http://www.eecg.toronto.edu/~jayar/fpgall/FPGA2011PreConfWorkshop.htm
[NBERA,
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MOTIVATING CASE STUDY
FINITE IMPULSE RESPONSE (FIR) FILTER
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FIR Filter Example =
y(n) =Y  h()x(n-1i
i=0

v
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Clock Cycles

Custom Multithreaded Pipeline

Thread 0O A Throughput of 1
thread per cycle
IS possible using
0] = é_ h()X(O- 1) a direct HW |
Implementation
V1] = a h(i)x@-i) A FPGA offers
_ custom pipeline
M2 =a hih)x(2-1)  Harallelism
i3l =4 h(i)x@3-i) Which can be
i perfectly tailored
yi4] =<'3i'1 h()X(4-1)  to the FIR filter




Absolute Performance Comparison (FIR)
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