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In this project, we propose a pipelined
one-sided crossbar switch for a smngle-clup
multiprocessor system. A processor interface
for each processor and a memory interface are
the main parts of our proposed structure,
which control the five phases of the pipelined
protocol: arbitration, request, snoop, response,
and data. We have described and mplemented
a 2x2 pipelined one-sided crossbar switch
using Venlog HDL and Xilinx FPGAs,
respectively. Vernlog simulation results have
validated the functionality of the pipelined
design. We also use an FPCB (Field
Programmable Ciurcwit Board) and some
electronic components to emulate the pipelined
switch and the behavior of the processors and
the memory modules, respectively. In addition,
memory references usually have two kinds of
locality: temporal locality and spatial localiiy.
If a processor references a memory module, it
tends to reference the same memory module
again. Thus, we propose a new bus allocation
algonthm. Experimental results show that the
performance (throughput) using the new bus
allocation algorithm i1s 1.5 to 3 times higher
than that using the ongmal algonthm. The



contribution of this work is designing a high
throughput and cost-effective pipelined one-
sided crossbar switch to match high
performance multiprocessors and to eliminate
performance bottleneck.
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