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Prediction-Based Parallel Gate-Level Timing Simulation Using
Spatially Partial Simulation Strategy

Jaehoon Han' - Seiyang Yang™

ABSTRACT

In this paper, an efficient prediction-based parallel simulation method using spatially partial simulation strategy is proposed for
improving both the performance of the event-driven gate-level timing simulation and the debugging efficiency. The proposed method
quickly generates the prediction data on-the-fly, but still accurately for the input values and output values of parallel event-driven local
simulations by applying the strategy to the simulation at the higher abstraction level. For those six designs which had used for the
performance evaluation of the proposed strategy, our method had shown about 3.7x improvement over the most general sequential
event—driven gate-level timing simulation, 9.7x improvement over the commercial multi-core based parallel event-driven gate-level timing
simulation, and 2.7x improvement over the best of previous prediction-based parallel simulation results, on average.
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Fig. 2. An Example of Proposed Prediction-based Parallel Simulation Using Spatially

Partial Simulation Strategy
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Table 1. Experimental Result

A Execution B Traditional multi-core parallel | C Previous best predicition-based
. .. . D Proposed approach
Desi time of logic sim [6] parallel logic sim [14]
gan .
traditional ; . T ) . . . )
name sequential logic | # of cores Execution time Prediction Execution time Prediction Execution time
sim (sec) [6] (sec) accuracy (sec) accuracy (sec) [1st, 2nd]
AC97 346 4 10,664 95.1% 306 95.1% 81 [72, 9]
JPEG 10,884 3 7,550 100% 6,534 100% 1,927 [1751, 176]
3serial_atpg 14,272 4 12,820 99.5% 7,064 99.5% 2,701 [2451, 250]
AES 13,914 4 36,940 100% 10,668 100% 5,867 [5331, 5361
PCI 1,882 4 25,758 100% 1,480 100% 659 [574, &l
Doorlock 1,222 2 18678 100% 662 100% 361 [314, 47]
Total (sec) 42,520 NA 112,410 NA 26,714 NA 11,596
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