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Design and Evaluation of Special-Purpose Associative
Memory for Parallel Early Computation
GAO HONGBO
Abstract

Recently it becomes difficult to improve the performance of microproces-
sors by superscalar technique. Insteadd speculative multithreading (SpMT) is
attracting more attention and widely recognized as a core technique to elimi-
nate power dissipation and improve the effectiveness of parallelism of high-end
processors in the next generation.

In conventional SpMT[O the main thread takes over the data from only one
prior speculative thread. In order to improve the effectiveness of SpMTO 1
proposed a SpMT model called Parallel Early Computation which exploits the
hardware based multi-level region-reuse mechanism with a shared associative
buffer. Each set of input is memorized in the reuse buffer] and reused by main
thread later. The nested regions are identified dynamically while executing the
conventional load modules[] which are generated by widely-used compilers. As
a resultl] recompilation or binary annotation is unnecessary.

In this modeld CAM is used to compare all inputs of the region. However[d
using the conventional CAM requires lots of cycles for search-and-write and
search-and-read operations. It will result in poor performance of the system.

For the purpose of solving the problem described above, the design of a high-
speed CAM for Parallel Early Computation is introduced in this thesis. By using
Cadence IC Design Platform and FUJITSU 0.18us layout ruled Schematic and
Layout of CAMO SRAM, and Control Circuit are dessigned. By using HSPICE
simulation[] the 64 entry reuse buffer can operate correctly in 2.2ns. The chip-
area is 0.339mm?20 and the power consumption is 94mW. Recently announced
8-core processor, such as UltraSparc T1, the area and power consumption are
increased by 0.025% and 0.13% respectively. This thesis shows that above

mechamism can improve the performance of SpMT.
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