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Fine-Grained 
Arrays 

FPGAs DSPs CPUs 

Programmable Solutions: 1985-2002 

Single Cores 

Â Technology scaling favors programmability 
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Programmable and Sequential 

ÂSingle core microprocessor 

ÂReaching the limit 
-After four decades of successé 
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Large, Power Hungry hardware is necessary for the 

comforts of sequential programming models 
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Fine-Grained 
Massively 
Parallel 
Arrays 

FPGAs DSPs CPUs 

Programmable Solutions: 2002-20XX 

Single Cores 
Coarse-Grained 
Massively 
Parallel 
Processor 
Arrays 

Multi -Cores 
Coarse-Grained 
CPUs and DSPs 

Multi-Cores Arrays 

Â Technology scaling favors programmability and 

parallelism 
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Processor Memory Processor Memory 

Shared External Memory 

Â Exploit parallelism on a chip 

- Take advantage of Mooreôs law 

- Processors not getting faster, just wider 

- Keep the power consumption down 

Â Use more transistors for information processing 

Â Programmers required to code in an explicitly parallel fashion 

 

Programmable and Parallel 

Processor Memory Processor Memory 
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Multicore Devices 
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The Role of FPGAs [FPGAô2011] 

Â FPGA Flexible IO used to bring data into GPUs / 
CPUs for algorithmic processing 
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Source: http://www.eecg.toronto.edu/~jayar/fpga11/FPGA2011PreConfWorkshop.htm 
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MOTIVATING CASE STUDY : 
FINITE IMPULSE RESPONSE (FIR) FILTER 
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FIR Filter Example 
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TAPS (N=7) 
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Custom Multithreaded Pipeline 

Â Throughput of 1 

thread per cycle 

is possible using 

a direct HW 

implementation 

Â FPGA offers 

custom pipeline 

parallelism 

which can be 

perfectly tailored 

to the FIR filter 
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Absolute Performance Comparison (FIR) 
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*Filter too large to fit without serialization 
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Power Comparison (FIR) 
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