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Arquitecturas Paralelas 

Estrutura do tema AP 

1.  A evolução das arquitecturas pelo paralelismo 

2.  Multiprocessadores (SMP e MPP) 

3.  Data Parallelism: SIMD, Vector, GPU, … 

4.  Topologias de interligação 

5.  ISA-free computing units: the FPGA 
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What is an FPGA (1) 

Field-Programmable Gate Arrays (FPGA): 

1.  A fabric with 1000s of simple logic cells with LUTs 

A logic cell can be the simplest 
programmable logic block: 
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What is an FPGA (2) 

Field-Programmable Gate Arrays (FPGA): 

2.  On-chip SRAM, configurable routing and I/O cells 
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What is an FPGA (3) 

Field-Programmable Gate Arrays (FPGA): 
3.  Logic blocks may be structured in slices ... 

      ... or pre-defined 

A simplified Xilinx Vertex-5 slice 
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Programmable solutions: 1985-2002 
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Programmable solutions: 2002-20xx 
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Why FPGAs? 
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Computational Density: FPGA vs GPU vs CPU 
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CELL, GPU & FPGA 
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Programmable and Sequential 
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"The End of Denial Architecture" 
William J. Dally [DAC'2009] 
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Programmable and Parallel 
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Programming the FPGA with FCUDA 
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An overview of AutoPilot 
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Traditional ways to use FPGAs 
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Yet another view:  
FPGA as just a multiple configurable ISA multicore 
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Programming this FPGA with OpenCL 
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State-of-the-art approaches in 
heterogeneous computing 
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ISA-free views of FPGAs: 
with algorithmic skeletons or hardware threads 


