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Abstract  Currently, digital signal processing systems are used extensively in image processing, audio processing,
filtering, and equalizations, etc. In addition, the importance of DRAM, which has a great influence on the performance
of an digital signal processor has been increased, making research on DRAM actively conducted in industry and
academia. Therefore, it is important to have a more accurate DRAM model in order to obtain reliable results when
evaluating the performance of a digital signal processor through simulation. In this paper, we developed a digital signal
processor simulator capable of inter-working with a DRAM simulator. With the simulator, we analyzed the influence
of the DRAM model which operates correctly on a cycle-by-cycle basis, on the performance of the digital signal
processor by using the UTDSP digital signal benchmark.
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Item Value
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branch address cache 1 K entry
branch predictor 8 bit global history mis—penalty of 6
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issue latency

ALU(1), branch(1), load(1), store(1),

result latency fp_mul(3), fp_div_single(6),
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Table 3. The comparison of simulated cycles vs,
DRAM active cycles

benchmarks numbfer of cycles number of cycles
for instructions spent on DRAM
compress 11,668,776 2,392,442
edge detect 27,923,682 6,342,961
FFT 26,930,372 9,853,523
FIR 2,245,745 209,620
histogram 26,246,665 24,520,075
IR 313,719 33,739
Ipc 4,389,624 8,737,119
multiplication 8,582,771 2,869,723
spectral estimation 14,184,771 24,573,743
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