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Optimal Bus Architecture Exploration for IP-based Design

Kyoko UEDA,t KEISHI SAKANUSHI,! NOBORU YONEOKA,t
Y OSHINORI TAKEUCHI' and MASAHARU IMAIt

In IP-based design, to find the optimal bus architecture is very important problem because
bus architecture strongly affects the performance of the target system. This paper proposes
a bus architecture optimization method using fast architecture-level performance estimation.
The optimization problem of bus architecture that is parameterized by bus topology, bus
data transfer rate, bus bit width, and the number of buffers, is formalized and its exploration
method is proposed. Proposed method explores all possible bus parameter sets estimating
the performance and hardware area. Experimental results show that proposed method can
determine the optimal bus architecture and its time is drastically reduced compared to the
conventional method. The results also show that the proposed method is helpful to find the
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optimal architecture.
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Fig.1 Bus architecture optimization flow.
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Fig.2 An example of SLM.
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Fig.4 An example of bus parameter set search tree.
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Table 2 Functional block sets of the experimental target system 2.
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Archgsp2 2 | Far | Fcop | Fav_mux Fram Fyups | Fipec
Archygpa_3 Far/jccp/av_mux Fraum Fyps | Fypea

05 0O00O0000O0O00DOOOOOCOOOOO0O0O0

Fig.5 System-level model of the experimental target

system 1.
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Fig.6 System-level model of the experimental target
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Table 3 Hardware area and execution time of each
functional block.
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Table 4 Comparison of exploration time and the number of explored bus

architectures (Target 1).
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Table 5 Comparison of exploration time and the number of explored bus
architectures (Target 2).
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Table 6 Comparison of exploration time and the number of explored bus

architectures for different exploration order.
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Fig.7 Architectures of exploration results.
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Table 7 Estimation results of hardware area and

execution time of optimal architectures.
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