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Design and Performance Analysis of High Performance
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ABSTRACT

The widening performance gap between processor and memory causes an emergence of the promising architecture,
processor-memory (P-M) integration. In this paper, various design issues for P-M integration are studied. First, an
analytical model of the DRAM access time is constructed considering both the bank conflict ratio and the DRAM page
hit ratio. Then the points of both the performance improvement and the performance bottle neck are found by the
proposed model as designing on-chip DRAM architectures. This paper proposes the new architecture, called the delayed
precharge bank architecture, to improve the performance of memory system as increasing the DRAM page hit ratio.
This paper also adapts an efficient bank interleaving mechanism to the proposed architecture. This architecture is
verified to be better than the hierarchical multi-bank architecture as well as the conventional bank architecture by
execution driven simulation. Eight SPEC9 benchmarks are used for simulation as changing parameters for the cache
architecture, the number of DRAM banks, and the delayed time quantum.
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(32! 10) DRAM XIS AjZE (4 993 256Mbits DRAM, 16KB BZ0I/HIOIE 714, 50 CPU MOIB2| Z2|Xx| 17| Al2t He)
(Fig. 10) DRAM access latency.(the 256Mbits DRAM with four banks, the 16KB instruction cache and 16KB data
cache, the delayed time quantum of 50 CPU cycles for precharge)

(E 2) DRAM X2 dl@ (DRAM EZ2 / CPU MOIF).
{Table 2) DRAM access rate (DRAM access per CPU cycle)
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(Fig. 11) DRAM access lotency (the 256Mbits DRAM with four banks, the 16KB instruction/data cache, the
: infinitive delayed time quantum for precharge)
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(22 12) DRAM K| A|2E. (8 483 256Mbits DRAM, 16KB H2ioi/HIOjEF )4, Za|RfX|e] &Y A|Zt A
(Fig. 12) DRAM access latency(the 256Mbits DRAM with eight banks, the 16KB instruction/data cache, the
infinitive delayed time quantum for precharge)
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