List of Tables

Table 1.1 Survey of PDE-based simulation runtimes.2 Table 2.1 Relative execution times of the linear solver and the nonlinear solution and discretization.24 Table 2.2 Guidelines for resolving non-local data dependencies.28 Table 2.3 Equivalent message directives for message-passing libraries. 34 Table 3.1 PN diode grid statistics.62 Table 3.2 Serial solution times for the PN diode simulation.62 Table 3.3 CM-5E solution times for the PN diode simulation.63 Table 3.4 Bipolar transistor grid statistics.65 Table 3.5 Serial solution times for bipolar transistor simulation.66 Table 3.6 CMOS inverter grid statistics.69 Table 3.7 Serial solution times for CMOS inverter simulations.69 Table 3.8 CM-5E solution times for CMOS inverter simulations.70 Table 3.9 Photo-emitter simulation grid statistics.73 Table 3.10 Serial solution times for photo-emitter simulation.73 Table 4.1 Matrix statistics for PISCES-MP simulations.98 Table 4.2 IBM RS6000/590 execution times.98 Table 4.3 Matrix statistics for large PISCES-MP simulations.111 Table 5.1 PN diode serial linear solution times: direct vs. iterative.122 Table 5.2 PN diode simulation and matrix statistics.134 Table A.1: iPSC solution times for the PN diode simulation.159 Table A.2: SP1 solution times for the PN diode simulation.160 Table A.3: SP2 solution times for the PN diode simulation.160 Table A.4: iPSC solution times for the bipolar transistor simulation.160 Table A.5: SP1 solution times for the bipolar transistor simulation.161 Table A.6: SP2 solution times for the bipolar transistor simulation.161

Table A.7: iPSC solution times for the CMOS inverter simulations.161 Table A.8: SP1 solution times for the CMOS inverter simulations.162 Table A.9: SP2 solution times for the CMOS inverter simulations.162 Table A.10: SP1 solution times for the photo-emitter simulations.162 Table A.11: SP2 solution times for the photo-emitter simulations.163 Table B.1 IBM RS6000/560 solution times.165 Table B.2 SP1 bipolar transistor solution times.166 Table B.3 SP2 bipolar transistor solution times.166 Table B.4 iPSC/860 2k grid CMOS inverter solution times.166 Table B.5 iPSC/860 8k grid CMOS inverter solution times.167 Table B.6 iPSC/860 11k grid CMOS inverter solution times.167 Table B.7 SP1 2k grid CMOS inverter solution times.167 Table B.8 SP1 8k grid CMOS inverter solution times.168 Table B.9 SP1 11k grid CMOS inverter solution times.168 Table B.10 SP1 18k grid CMOS inverter solution times.168 Table B.11 SP2 2k grid CMOS inverter solution times.169 Table B.12 SP2 8k grid CMOS inverter solution times.169 Table B.13 SP2 11k grid CMOS inverter solution times.170 Table B.14 SP2 18k grid CMOS inverter solution times.170 Table B.15 CM-5E 2k grid CMOS inverter solution times.170 Table B.16 CM-5E 8k grid CMOS inverter solution times.171 Table B.17 CM-5E 11k grid CMOS inverter solution times.171 Table B.18 CM-5E 18k grid CMOS inverter solution times.171 Table B.19 SP1 6k grid photo-emitter solution times.171 Table B.20 SP1 56k grid photo-emitter solution times.172 Table B.21 SP1 112k grid photo-emitter solution times.172 Table B.22 SP2 6k grid photo-emitter solution times.172 Table B.23 SP2 56k grid photo-emitter solution times.173 Table B.24 SP2 112k grid photo-emitter solution times.173 Table B.25 SP2 512k grid photo-emitter solution times.173

Table C.1 IBM RS6000/590 (serial) direct/iterative solver results.175 Table C.2 Fully iterative results.176 Table C.3 75% iterative results.176 Table C.4 50% iterative results.176 Table C.5 25% iterative results.177 Table C.6 1-level shared iterative results.177 Table C.7 2-level shared iterative results.177 Table C.8 3-level shared iterative results.178 Table C.9 4-level shared iterative results.178 Table C.10 5-level shared iterative results.178 Table C.11 Fully direct results.178 xxii