i) statistics on interconnect delay estimation
1) efficiency analysis

The routing is not congested in look-up table calculation. The complexity for routing a k-terminal net is O(k2logk), where k is a constant as 2 here. The routing is involved N2 times, where N is the dimension of FPGA chip size in number of logic blocks. The overall complexity is O(4log2*N2) or O(N2), which is linear in chip size. Experimental results show that the CPU time for look-up table calculation is 1s-8s.
2) accuracy statistics

All of the following statistics are based on the results from 20 MCNC benchmarks. The delay values of near-critical (with static criticality greater than 0.95 after routing) net edges estimated in placement and after routing are collected. The following figures present the pdf and cdf for the histogram of real_delay/estimated_delay. Similar trends with the largest design “clma” are observed. For 70% of net edges, the estimation error is within 1%. For 25% of net edges, the underestimation is 1-50%. The distribution due to process variation is also included for comparison. The variation setting is 10%/10% as 3 sigma for global/local. It is clear that process variation has more impact.
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We then categorize these net edges using number of net pins as following, nets with fewer than 3 pins, with 4 to 10 pins, with 11-50 pins, and with more than 50 pins. As a summary, the estimation is more accurate for nets with smaller number of pins. Around 80% of net edges have error within 1%. The accuracy goes down when number of net pins increases. Only 50% of net edges have error within 1%. As we have presented above, overall around 70% of net edges have error with 1%. It’s because nets with fewer than 3 pins cover around 50% of net edges.
For nets with fewer than 3 pins, we have the pdf and cdf presented in the following figures. For 80% of net edges, the estimation error is within 1%. For 18% of net edges, the underestimation is 1-50%.
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For nets with 4 to 10 pins, we have the pdf and cdf presented in the following figures. For 60% of net edges, the estimation error is within 1%. For 10% of net edges, the underestimation is 1-49%. For 20% of net edges, the underestimation is around 50%.
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For nets with 11 to 50 pins, we have the pdf and cdf presented in the following figures. For 50% of net edges, the estimation error is within 1%. For 45% of net edges, the underestimation is 1-50%.
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For nets with more than 50 pins, we have the pdf and cdf presented in the following figures. For 50% of net edges, the estimation error is within 1%. For 40% of net edges, the underestimation is 1-50%.
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