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2.2 Asymptotic Zero-Transition Encoding

2.4 Experimental Performance Comparison



Benchmark ‘ Stream ‘ In-Seq Binary | TO | Bus-Invert |
Length Addr. Trans. | Trans. | Savings | Trans. | Savings |
gaip 119102 60.16% 232587 140845 39.44% 232586 0.00%
gunzip 63884 64.94% 118409 81433 31.23% 118094 0.27%
ghostview 404595 57.28% 678295 470949 30.67% 678236 0.01%
espresso 1751673 60.17% 3014854 2239400 25.72% 3014649 0.01%
nova 544994 52.99% 959912 836708 12.83% 959334 0.00%
jedi 14690249 53.96% 23145174 18521606 19.98% 23145174 0.00%
latex 700317 71.42% 1400540 200490 85.68% 1400540 0.00%
matlab 6400326 76.56% 12000627 5800465 51.66% 12000627 0.00%
oracle 500326 69.99% 880547 680485 22.72% 880547 0.00%
[[Average [ [ 63.04% | [ [ 35.52% | [ 0.03% |
Benchmark ‘ Stream ‘ In-Seq ‘ Binary | TO | Bus-Invert |
Length Addr. Trans. | Trans. | Savings | Trans. | Savings |
gaip 34393 52.47% 131651 97167 26.20% 118184 10.23%
gunzip 14602 10.59% 92349 91739 0.66% 81953 11.26%
ghostview 112689 10.74% 554499 542323 2.20% 507987 8.39%
espresso 570750 5.56% 3956543 3945485 0.28% 3426699 13.39%
nova 220050 10.56% 1381975 1368763 0.95% 1204694 12.82%
jedi 6145049 12.67% 47268786 471566168 0.24% 41114510 13.02%
latex 200109 0.01% 763 771 -1.06% 558 26.87%
matlab 1204110 0.00% 5400375 5400385 0.00% 5351262 0.91%
oracle 120111 0.01% 466606 466616 0.00% 466039 0.12%
[ Average [ 11.39% | [ [ 3.37% | [ 10.78% |
Benchmark ‘ Stream ‘ In-Seq Binary | TO Bus-Invert |
Length Addr. Trans. [ Trans. [ Savings Trans. [ Savings |
gzip 153495 57.43% 833799 738693 11.41% 809194 2.95%
gunzip 78486 52.81% 482093 427145 11.40% 406744 15.63%
ghostview 517284 58.25% 3067635 2795525 8.87% 2011494 5.09%
espresso 2322423 54.39% 15147444 13958602 7.85% 13404439 11.51%
nova 765045 56.63% 5526484 5325856 3.63% 5412030 2.07%
jedi 20835298 57.88% 152427486 142947798 6.22% 137950083 9.50%
latex 900426 55.55% 7002828 6202750 11.43% 5202521 25.71%
matlab 7604436 65.37% 42405967 34005893 19.81% 39474425 6.91%
oracle 620437 59.13% 3939551 3479461 11.68% 3594330 8.76%
[ Average [ [ 57.62% [ [ 10.25% [ 9.79% |
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3.4 Experimental Performance Comparison



Benchmark Stream In-Seq Binary | T0_BI | Dual_TO | Dual_T0_BI |
Length Addr. Trans. | Trans. | Savings | Trans. | Savings | Trans. | Savings |
gzip 119102 60.16% 232587 140845 39.44% 140845 39.44% 140845 39.44%
gunzip 63884 64.94% 118409 84003 29.06% 81433 31.23% 81433 31.23%
ghostview 404595 57.27% 678295 481845 28.96% 470949 30.67% 470949 30.67%
espresso 1751673 60.17% 3014854 2286402 24.16% 2239400 25.72% 2239400 25.72%
nova 544994 52.99% 959912 838481 12.65% 836708 12.83% 836708 12.83%
jedi 14690249 53.96% 23145174 18521606 19.98% 18521606 19.98% 18521606 19.98%
latex 700317 71.42% 1400540 200490 85.68% 200490 85.68% 200490 85.68%
matlab 6400326 76.56% 12000627 5800465 51.66% 5800465 51.66% 5800465 51.66%
oracle 500326 69.98% 880547 680485 22.72% 680485 22.72% 680485 22.72%
| Average | | 63.05% | | | 34.92% | | 35.562% | | 35.562% |
Benchmark Stream In-Seq Binary | T0_BI Dual_TO | Dual_T0_BI |
Length Addr. Trans. | Trans. | Savings Trans. | Savings | Trans. | Savings |
gzip 34393 52.47% 131651 83540 36.54% 131651 0.00% 118184 10.23%
gunzip 14602 10.59% 92349 82928 10.20% 92349 0.00% 81953 11.26%
ghostview 112689 10.74% 554499 500750 9.69% 554499 0.00% 507987 8.39%
espresso 570750 5.56% 39529044 3471146 12.27% 3956543 0.00% 3426699 13.39%
nova 220050 10.56% 1381975 1233051 10.77% 1381975 0.00% 1218763 11.81%
jedi 6145049 12.67% 47268786 42116937 10.90% 47268786 0.00% 41114510 13.02%
latex 200109 0.01% 763 57T 24.38% 763 0.00% 558 26.87%
matlab 1204110 0.00% 5400375 5369926 0.56% 5400375 0.00% 5351262 0.91%
oracle 120111 0.01% 466606 466293 0.07% 466606 0.00% 466039 0.12%
[ Average [ [ 11.20% [ [ 12.82% 0.00% | [ 10.66% |
Benchmark Stream In-Seq Binary | To0BI | Dual_TO | Dual_T0_BI
Length Addr. Trans. [ Trans. | Savings | Trans. | Savings | Trans. | Savings |
gaip 153495 57.44% 833799 T1BT17 14.16% 736373 11.68% 709769 14.88%
gunzip 78486 52.81% 482093 356057 26.14% 426705 11.49% 343335 28.78%
ghostview 517284 58.25% 3067635 2661381 13.24% 2785341 9.20% 2785341 14.29%
espresso 2322423 54.39% 15147444 12349832 18.47% 13586402 10.31% 11883056 21.65%
nova 765045 56.63% 5526484 5218195 5.57% 5254072 4.92% 5054617 8.53%
jedi 20835298 57.88% 1562427486 131617956 13.65% 141103112 7.43% 126132486 17.25%
latex 900426 55.55% 7002828 4202462 39.99% 6202718 11.43% 4002340 42.85%
matlab 7604436 65.37% 42405967 32257681 23.93% 34005845 19.81% 30775139 27.43%
oracle 620437 59.13% 3939551 3116685 20.89% 3479391 11.68% 2964637 24.75%
[ Average [ [ 57.62% | [ [ 19.56% | 12.15% | [ 22.25% |
4.2 Power Analysis: On-Chip Busses
4.1 Architectures
. - -



Load Binary TO Dual_T0_BI
(pF) Global Pads Global Pads Global
5 43.4593 38.3835 47.8148 31.9732 95.9389
10 60.1896 53.1597 62.5910 44.2817 108.2474
15 76.9198 67.9360 77.3673 56.5902 120.5559
20 93.6501 82.7123 92.1436 68.8088 132.8645
25 110.3804 97.4885 106.9198 81.2073 145.1730
30 127.1107 112.2648 121.6961 93.5158 157.48156

40 160.56713 141.8174 151.2487 118.1329 182.0986

50 194.0318 171.3699 180.8012 142.7500 206.7157

60 227.4924 200.9224 210.3537 167.3670 231.3327

70 260.9530 230.4750 239.9063 191.9841 255.9498

80 294.4135 260.0275 269.4588 216.6012 280.5669

90 327.8741 289.5801 299.0144 241.2182 305.1839

100 361.3347 319.1326 328.5639 265.8353 329.8010

110 394.9327 348.8066 358.2379 290.5535 354.5192

120 428.5308 378.4806 387.9119 315.2718 379.2375

130 462.1288 408.1546 417.5859 339.9900 403.95567

140 495.7270 437.8285 447.2598 364.7082 428.6739

150 529.3250 467.5026 476.9339 389.4265 453.3922

Load Binary TO Dual _T0_BI
(pF) Enc/Dec Encoder Decoder Encoder Decoder
0.01 0.1319 6.2891 3.1422 60.3139 3.6518
0.02 0.1660 6.3786 3.2043 60.4658 3.7238
0.04 0.2342 6.5579 3.3284 60.6372 3.8687
0.06 0.3023 6.7393 3.4525 60.8119 4.0176
0.08 0.3704 6.9219 3.5766 60.9895 4.1665
0.10 0.4381 7.1048 3.7088 61.1708 4.3163
0.16 0.6398 7.6538 4.1084 61.7393 4.7664
0.20 0.7742 8.0198 4.3772 62.1226 5.0682
0.30 1.1104 8.9376 5.0523 63.1054 5.8232
0.40 1.4465 9.8562 5.7274 64.1040 6.5785
0.50 1.7827 10.7749 6.4025 65.1125 7.3337
0.60 2.1188 11.6935 7.0776 66.1232 8.0889
0.70 2.4549 12.6122 7.7527 67.1388 8.8441
0.80 2.7911 13.5309 8.4278 68.1622 9.5993
0.90 3.1272 14.4496 9.1029 69.2003 10.3545
1.00 3.4633 15.3682 9.7780 70.2499 11.1098
2.00 6.8246 24.5550 16.5289 80.8256 18.6619
3.00 10.1859 33.7418 23.2798 91.B777 26.2141
4.00 13.5472 42.9286 30.0308 102.4174 33.7663
5.00 16.9085 52.1154 36.7817 113.2670 41.3184

10.00 33.7150 98.0493 70.5364 167.7645 79.0793

4.3 Power Analysis: Off-Chip Busses
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