TABLE I:. ISM-benchmark results

Exact Approaches Heuristic Approaches
Benchmark |Q| MeMin (M) Bica (B) Stamina (SE) Cosme (C) Stamina (SH)
|Q| | Time | stdev | |Q] Time stdev B/M Q| Time stdev SE/M |Q| | Time stdev C/M Q| Time stdev SH/M
alex1 42 6 L0011 | 2.95% 6 2870 0.27% 260.90 6 1291 0.16% 117.36 6 .0072 1.67% 6.54 6 1361 | 0.09% 123.72
intel_edge.dummy 28 4 .0008 | 2.21% 4 .0396 0.29% 49.50 sT <6633 0:30% 412 5 .0032 | 0.25% 4.00 5 .0048 | 0.25% 6.00
isend 40 4 .0010 | 1.59% 4 1594 0.07% 159.40 4 .0103 0.11% 10.30 4 .0072 1.51% 7.20 4 0125 | 0.19% 12.50
pe-rev-ife.fc 46 2 .0008 | 2.43% 2 1469 0.16% 183.62 2 .0021 0.51% 2.62 2 .0083 | 0.33% 10.37 2 0025 | 0.46% 3.12
pe-rev-ifc.fc.m 27 2 .0007 | 2.91% 2 .0837 0.23% 119.57 2 .0009 0.82% 1.28 2 .0039 | 0.67% 5.57 2 .0010 | 0.57% 1.42
pe-send-ifc.fc 70 2 .0011 | 1.52% 2 4558 0.47% 414.36 2 .0089 0.09% 8.09 2 .0224 | 0.42% | 20.36 2 .0098 | 2.34% 8.90
pe-send-ifc.fc.m 26 2 .0008 | 2.34% 2 1729 0.27% 216.12 2 0009 1.37% 1.12 2 .0040 | 0.15% 5.00 2 .0009 | 0.80% 1.12
vbeda 58 3 0012 | 1.29% 3 3702 0.08% 308.50 3 1.6005 | 0.02% | 1333.75 3 0163 | 0.36% | 13.58 3 1.6815 | 0.02% | 1401.25
vmebus.master.m 32 2 .0020 | 2.37% 2 13.3897 | 0.09% | 6694.85 2 .0048 0.33% 2.40 2 0113 | 0.65% 5.65 2 .0049 | 0.17% 245
fo.16 17 3 .0006 | 4.05% 3 .0188 0.60% 31.33 3 29122 | 0.08% | 4853.66 3 .0015 | 0.88% 2.50 3 .0005 1.96% .83
f0.20 21 3 .0005 | 3.28% 3 .0225 0.65% 45.00 o 20442 | 6:0+% 462846 3 .0018 | 0.26% 3.60 01" 6009 +64 +86
fo.30 31 3 .0007 | 2.47% 3 .0304 0.28% 43.42 38240 | 6:0+% 546285 3 .0027 | 0.36% 3.85 071" 9048 056 685
fo.40 41 4 0015 | 1.71% 4 1389 0.21% 92.60 H-5649 | 9:64+% 66993 6 .0040 | 0.32% 2.66 01" 1386 805 92:46
fo.50 51 6 .0043 | 1.01% 6 .0999 0.07% 23.23 > F2752 | 6:09% +69+96 6 .0052 1.09% 1.20 01" 9336 032 8+
f0.60 61 7 1692 | 0.13% 7 149.9053 | 0.70% 885.96 5 08675 | 6:06% 583+ 10 0093 | 2.15% .05 01" 9864 +23 S+
f0.70 71 7 [ 1894 [ 0.18% S| o610 [ 009% | 4837 9 [ 0100 [029% | .05 HEEIE 66
th.20 21 4 .0007 | 2.45% 4 0227 0.79% 3242 6! 43983 | 6:05% 628328 4 .0018 | 0.34% 2.57 01" 0014 873 266
th.25 26 4 .0007 | 3.26% 4 .0264 0.23% 37.71 o 2:033+ | 6:02% 200442 4 0025 | 0.71% 3.57 01" g0+t +68 +57
th.30 31 5 .0006 | 3.31% 5 .0343 0.12% 57.16 o 122409 | 9:63% | 2035456 6 0029 | 0.21% 4.83 01" 9024 040 460
th.35 36 7 .0008 | 2.01% 7 .0410 0.10% 51.25 5 95360 | 6:6+% | H926-60 7 .0036 | 0.39% 4.50 01" 6626 057 325
th.40 41 8 .0009 | 2.03% 8 .0481 0.07% 53.44 3 45429 | 6:06% 564766 8 .0042 | 0.53% 4.66 — 101" 6048 087 533
th.55 55 8 0015 | 1.22% 8 25.1838 | 0.17% | 16789.20 3 F2665 | 6:00% 484433 10 .0066 | 0.13% 4.40 — 101" 6293 045 +9-53
ifsm0 38 3 .0009 | 1.81% 3 .0520 0.07% 57.77 3 .0012 0.72% 1.33 3 .0098 | 0.27% 10.88 3 L0012 | 0.81% 1.33
ifsm1 74 14 | 0016 | 1.38% | 14 1488 [ 0.05% | 93.00 —0 [ 44877 | 003% | 9298+ 14 [ 0140 J012% [ 875 | —T0 [ 0026 | 03t | +e2
ifsm2 48 9 |.0015] 1.10% [ 9 3.0301 | 0.21% | 2020.06 9 52103 [ 0.05% | 347353 |[ 37 [ 0058 [o4t% | 386 | —10 | 0024 | 637 [ 440
rubin1200 1200 3 .0374 | 0.15% 3 1.9400 0.03% 51.87 1200 4046 ++0% +0-8+ 15 2.0928 | 0.05% | 55.95 1200 | .4101 1.43% 10.96
rubinl8 18 3 .0005 | 3.53% 3 .0083 0.50% 16.60 3 .0051 0.35% 10.20 3 .0014 | 0.26% 2.80 3 .0004 | 2.01% .80
rubin2250 2250 3 .1601 | 0.11% 3 11.9879 | 0.04% 74.87 2250 2:6435 | 6H% +6:5+ 15 4.0188 | 0.06% | 25.10 | 2250 | 2.6564 | 0.63% 16.59
rubin600 600 3 .0088 | 0.27% 3 .2803 0.07% 31.85 6007 9542 0:79% 615 15 1.1732 | 0.67% | 133.31 600 .0532 1.26% 6.04
e271 19 2 .0005 | 3.01% 2 .0580 0.08% 116.00 2 .0005 1.65% 1.00 2 .0020 | 0.41% 4.00 2 .0005 1.57% 1.00
e285 19 2 .0006 | 2.69% 2 .0240 0.16% 40.00 2 .0005 1.72% .83 2 .0019 | 0.27% 3.16 2 .0005 | 1.64% .83
e304 19 2 .0006 | 2.93% 2 0231 0.14% 38.50 2 .0005 1.84% .83 19 .0021 0.35% 3.50 2 .0005 1.91% .83
e423 19 2 .0005 | 2.80% 2 .0331 0.10% 66.20 — 35725 | 9:03% | 4500 19 1175 | 0.04% | 23500 | —10 | -ee47 958 340
€680 19 2 .0005 | 2.93% 2 0271 0.18% 54.20 2 .0005 1.58% 1.00 19 0044 | 0.29% 8.80 2 .0005 1.69% 1.00
'Invalid result ~ 2Result not minimal ~ >Timeout ~ “Out of memory 5Segmemation fault

G glibe detected *** /stamina: double free or corruption

7Panic: Mapping

8 Panic: Not closed prime

9Inconsistent machine detected.




TABLE II: MCNC-benchmark results

Exact Approaches Heuristic Approaches
Benchmark | |Q| MeMin (M) Bica (B) Stamina (SE) Cosme (C) Stamina (SH)
|Q| | Time | stdev | |Q] Time stdev B/M |Q| | Time | stdev | SE/M Q| Time stdev C/M |Q| | Time | stdev | SH/M
bbara 10 7 [ .0005 | 2.83% | 7 0252 | 0.14% | 50.40 7 | 0005 | 1.59% | 1.00 7 0009 | 0.78% 1.80 7 | .0005 | 1.81% | 1.00
bbsse 16 13 [.0009 | 1.73% | 13 | 42474 | 0.03% | 471933 | 13 [ .0006 | 1.30% | .66 41 008 | 028% 200 13 | .0007 | 1.06% | .77
bbtas 6 6 | 0005 | 3.74% | 6 0015 | 0.87% | 3.00 6 | 0004 | 2.05% | .80 6 0006 | 0.88% 120 6 | 0004 | 2.04% | 80
beecount 7 4 [ .0005 | 341% | 4 4787 | 0.11% | 957.40 4 ] .0005 | 291% | 1.00 EY 0008 | 094% +60 4 ].0005 | 1.79% | 1.00
cse 16 16 | .0008 | 2.03% | 16 | .0075 | 035% | 9.37 16 |.0005 | 1.71% | .62 5 0020 | 038% 250 16 | .0005 | 0.97% | .62
dk14 7 7 | .0006 | 2.82% | 7 0017 | 1.09% 2.83 7 | 0004 | 2.06% | .66 7 0007 | 0.98% 1.16 7 | 0004 | 222% | 66
dk15 4 7| 0005 | 3.22% | 4 0016 | 0.80% | 3.20 4| 0004 | 2.65% | .80 7z 0006 | 1.11% 120 4| 0004 | 243% | .80
dk16 27 27 | 0009 | 2.09% | 27 | .0021 | 0.97% | 233 27 | 0005 | 1.24% | .55 27 0012 | 0.58% 133 27 | 0005 | 1.56% | .55
dk17 8 3 | 0005 | 334% | 8 0016 | 1.23% 3.20 8 | 0004 | 412% | 80 8 0006 | 0.60% 120 8 | 0004 | 1.71% | .80
dk27 7 7 | 0004 | 3.44% | 7 0015 | 0.86% 375 7 | 0004 | 1.83% | 1.00 7 0006 | 1.29% 1.50 7 | 0004 | 1.32% | 1.00
dk512 5 15 | .0005 | 2.81% | 15 | .0016 | 0.97% | 3.20 15 | .0004 | 1.65% | .80 15 0027 | 0.39% 5.40 15 | 0004 | 1.77% | .80
donfile 24 1 .0005 | 3.92% 1 .0058 0.27% 11.60 1 .0006 | 2.64% 1.20 — 1] 2874346 0.44 574869.20 1 .0006 | 3.21% 1.20
exl 20 18 .0010 | 1.82% | 18 | 64799 | 0.03% | 6479.90 | 18 [ .0008 | 1.63% | .80 6! 0033 | 0% 330 18 | .0008 | 1.82% | .80
ex2 19 5 | .0009 | 2009 | 5 1767 | 0.03% | 19633 | 147 | 6162 [ 645% [ 68446 || 9 0020 | 0.61% 222 _ 101 0024 | 472 | 266
ex3 10 4 | .0008 | 2.24% | 4 0864 | 0.10% | 108.00 | 5 | 0028 [ 650% | 350 9 0019 | 0.37% 2.37 101 0006 | 282 35
ex4 14 14 [ .0005 | 257% | 14 | .0030 | 0.54% | 6.00 14 | .0004 | 1.90% | .80 B 0012 | 095% 240 14 | .0004 | 1.66% | .80
ex5 9 3 [ .0005 | 3.09% | 3 0213 | 030% | 42.60 4T T 0008 | 0929% | +60 8 0009 | 1.13% 1.80 — 101 0005 | +65 | 400
ex6 8 8 | .0005 | 3.28% | 8 0025 | 157% | 5.00 8 | .0004 | 2.13% | 80 2l 0010 | 058% 200 8 | .0004 | 2.09% | .80
ex7 10 3 [ .0005 | 345% | 3 0138 | 035% | 27.60 41 0043 [ 042% | 260 9 0010 | 0.48% 2.00 — 101 0005 | +64 | +00
keyb 19 19 [ 0011 [ 1.64% | 19 [ 0796 |035% | 7236 19 | 0008 [ 297% | 72 31 0032 | 038% 290 19 [ .0008 | 1.12% | 72
Kirkman 16 16 | 0021 | 0.67% | — | 0007 | 424 33 16 | 0014 | 045% | 66 81 0043 | 034% 204 16 | .0014 | 025% | .66
Tion9 9 1| 0004 | 3.81% | 4 0156 | 0.61% | 39.00 4| 0004 | 1.26% | 1.00 4 0010 | 0.12% 2.50 4| 0004 | 250% | 1.00
lion 4 4 | .0004 [ 391% | 4 0015 | 1.10% 3.75 4 | .0004 | 1.77% | 1.00 2 0006 | 072% +56 4 | .0004 | 2.46% | 1.00
mark | 15 12 [ 0010 [ 1.72% | 0 0008 | 1.38% 80 12 | .0006 | 1.44% | .60 of 0013 | 060% +36 12 | .0006 | 1.36% | .60
mc 4 4 | .0004 | 440% | 4 0015 | 0.52% 3.75 4 | .0004 | 221% | 1.00 2 0006 | 9% +56 4 | .0004 | 3.48% | 1.00
modulol2 | 12 1| .0004 | 427% | 1 0053 | 045% | 1325 | — | 0489 | 640% | 42225 || —7 [ 267976+ | 1.10 | 51992525 | — | 0483 | 046 | 42675
opus 10 9 [ .0005 | 3.07% | 0 0008 | 1.27% 1.60 9 [ .0004 | 1.60% | .80 4T 00+ ¢ 220 9 [ .0004 | 148% | 80
planet] 48 48 | 0014 | 1.49% | 48 | 3190 | 0.04% | 227.85 | 48 | .0006 | 1.40% | 42 2l o107 T64 48 | .0006 | 1.97% | 42
planet 48 48 | .0014 | 130% | 48 | 3190 | 0.01% | 227.85 | 48 | .0006 | 0.91% | 42 2l o107 T.64 48 | .0006 | 133% | 42
pma 24 24 | 0008 | 220% | 24 | 0287 | 0.13% | 3587 | — | 0482 | 046% | 6025 || H | 0962 | 024% | 42025 | — | 0481 | 64+ | 6042
51488 48 48 ] .0020 | 0.76% | 48 | 9242 [ 0.08% | 462.10 | 48 | .0007 | 1.05% | 35 5T 0223 [e20% | s 48 | .0007 [ 1.17% | 35
51494 48 48 ] .0020 | 1.03% | 48 | 9369 | 2.64% | 46845 | 48 | .0007 | 1.22% | 35 | 227 [ed2% | H3s 48 | .0007 | 1.79% | 35
sla 20 1] .0027 [081% | 1 0558 | 0.06% | 20.66 10019 ]038% [ .70 3 — — — 1 [ .0020 | 043% | 74
sl 20 20 |.0010 [ 1.50% | 20 [ 1329 [0.07% | 13290 | 20 | .0005 | 2.48% | .50 EY 0033 | 049% 336 20 | .0005 | 1.34% | .50
5208 18 18 ] .0010 [ 1.41% | 18 | 0462 | 0.05% | 46.20 18 | .0006 | 227% | .60 ; 18 | .0006 | 3.40% | .60
27 6 5 [ .0005 |332% | 5 0305 | 0.07% | 61.00 5 | .0004 | 2.12% | .80 2 0008 | +26% 60 5 | .0004 | 1.40% | .80
5298 218 || 135 | 0097 | 0.42% | 135 | 34.2797 [ 0.08% | 3533.98 | 135 | .0066 | 0.59% | .68 ; 135 | .0066 | 0.34% | .68
5386 13 13 [ .0007 [ 224% | 13 | 0264 [0.09% | 37.71 13 | .0004 | 1.85% | .57 EY 005 | 025% 244 13 | .0004 [ 1.51% | .57
5420 18 18 ] .0010 | 1.56% | 18 | 0642 | 0.04% | 64.20 18 | .0006 | 1.54% | .60 2 0026 | 036% 260 18 | .0006 | 1.58% | .60
5510 47 47 | 0012 | 1.47% ’ 47 |.0005 | 1.66% | .41 of 006 | 0:57% 508 47 | .0005 | 134% | 41
5820 25 24 [ .0015 | 2.02% T 745850 | 670 [ 4972333 [ 24 | 0009 | 2.43% | .60 B 0059 | 022% 393 24 [ .0009 [ 1.36% | .60
5832 25 24 [ .0016 | 1.37% T 754407 | 101 [ 475043 [ 24 | 0009 | 2.04% | .56 B 0065 | 224% 406 24 [ .0009 [ 0.69% | .56
8 5 1| .0004 | 3.90% | 1 0054 | 0.19% | 13.50 1| .0004 | 1.64% | 1.00 T 4414t | 100 | 36028525 | 1 | .0004 | 3.78% | 1.00
sand 32 32 [.0015 | 1.18% | 32 [ 19.4550 | 0.02% | 12970.00 | 32 | .0006 | 1.61% | .40 EY 0089 | 029% 593 32 [ .0006 | 1.67% | 40
scf 121 || 97 0033 [072% | —7 | wet6 | 69+ 30 97 ] .0027 [ 0.34% | .81 407 | 0403 [008% | 122+ 97 |.0028 | 0.40% | .84
shiftreg 8 8 | .0004 | 3.90% | 8 0015 | 0.89% | 3.75 8 | .0004 | 2.15% | 1.00 8 0007 | 1.80% 1.75 8 | .0004 | 1.39% | 1.00
sse 16 13 .0009 | 2.08% 13 4.2638 0.14% 4737.55 13 .0006 | 1.77% .66 47 0648 028% 260 13 .0007 | 1.41% 77
styr 30 30 [.0012 | 1.39% | 30 | 2308 | 0.02% | 19233 | 30 [ .0006 | 1.78% | .50 a1 | 0057 [e23% 435 30 | .0006 | 1.00% | .50
tav 4 4 | .0005 | 3.03% | 4 0020 | 121% | 400 4 | .0004 | 1.68% | .80 — T mas3782 | 023 [ 29675640 | 4 | 0004 | 423% | 80
tbk 32 16 | 0035 | 0.62% | 16 | 3170 | 0.06% | 90.57 16 | 0132 | 029% | 3.77 16 0271 | 0.05% 774 16 | 0133 | 0.16% | 3.80
tma 20 18 | 0007 [ 251% | 18 | 0639 | 0.12% | 9128 | — | 6486 | 022% | 6942 || 427 | 0877 | o047% | 42528 | — | 0481 | 639 | 687+
trainl | 11 4| 0005 | 391% | 4 0163 | 0.26% | 32.60 4| 0004 | 2.60% | .80 Z 0012 | 0.57% 2.40 4 | 0004 | 1.85% | .80
traind 4 1| 0004 | 355% | 4 0016 | 1.38% | 4.00 4| 0004 | 3.66% | 1.00 4 0005 | 0.41% 125 4| 0004 | 2.05% | 1.00

'Invalid result ~ 2Result not minimal ~ >Timeout ~ *Out of memory 5Segmenta\tion fault
G glibc detected *** /stamina: double free or corruption 7Panic: Mapping 8Panic: Not closed prime 9Inconsistent machine detected.




TABLE III: Evaluation of MEMIN

Solution times [ms]

Benchmark Q| 1Qm| |P| SAT only SAT+LB SAT+LB+PS SAT share
alexl 42 6 6 59 29 1.1 35%
intel_edge.dummy 28 4 3 1.7 1.6 8 36%
isend 40 4 4 2.1 1.6 1.0 35%
pe-rev-ife.fc 46 2 2 14 1.3 8 19%
pe-rev-ifc.fc.m 27 2 2 1.3 1.2 N 17%
pe-send-ifc.fc 70 2 2 1.9 1.7 1.1 23%
pe-send-ifc.fc.m 26 2 2 1.5 13 8 16%
vbeda 58 3 3 22 1.8 1.2 32%
vmebus.master.m 32 2 2 2.7 25 2.0 14%
fo.16 17 3 2 1.1 1.1 .6 30%
fo.20 21 3 3 1.1 1.0 5 20%
fo.30 31 3 2 12 1.2 7 38%
fo.40 41 4 4 32 29 1.5 66%
fo.50 51 6 5 16.0 15.1 43 87%
2 f0.60 61 7 6 1164235 117156.3 169.2 99%
E fo.70 71 7 4 116371.3 114812.6 189.4 99%
5 th20 21 4 3 1.4 1.3 7 42%
E th.25 26 4 3 1.3 1.2 7 40%
- th.30 31 5 5 22 1.7 .6 31%
v th35 36 7 7 8.1 2.0 8 42%
th.40 41 8 8 40.1 22 9 45%
th.55 55 8 8 94.1 8.5 1.5 63%
ifsm0 38 3 3 22 1.9 9 9%
ifsm1 74 14 13 timeout  timeout 1.6 54%
ifsm2 48 9 9 1616.7 7.2 1.5 35%
rubin1200 1200 3 3 39.6 37.8 374 13%
rubinl8 18 3 3 1.0 1.0 5 17%
rubin2250 2250 3 3 163.9 159.3 160.1 8%
rubin600 600 3 3 10.1 9.3 8.8 20%
e271 19 2 2 1.1 1.1 5 15%
e285 19 2 2 1.1 1.0 .6 15%
e304 19 2 2 1.3 1.0 .6 17%
e423 19 2 2 1.1 1.0 5 14%
e680 19 2 2 1.1 1.0 5 15%
bbara 10 7 7 7.8 1.4 5 9%
bbsse 16 13 13 timeout 8.1 9 14%
bbtas 6 6 6 22 1.2 5 8%
beecount 7 4 4 1.3 12 5 11%
cse 16 16 16 timeout 42 8 13%
dk14 7 7 7 10.1 1.6 .6 9%
dk15 4 4 4 1.3 1.1 5 8%
dk16 27 27 27 timeout 32.7 9 16%
dk17 8 8 8 30.9 1.6 5 9%
dk27 7 7 7 5.8 1.3 4 9%
dk512 15 15 15 timeout 34 5 12%
donfile 24 1 1 1.0 1.0 5 8%
exl 20 18 18 timeout 9.3 1.0 12%
ex2 19 5 4 38 35 9 48%
ex3 10 4 2 1.6 1.6 .8 47%
ex4 14 14 14 timeout 3.0 5 13%
ex5 9 3 2 1.1 1.0 5 22%
ex6 8 8 8 39.3 1.6 5 11%
ex7 10 3 3 1.1 1.0 5 16%
keyb 19 19 19 timeout 6.9 1.1 13%
kirkman 16 16 16 timeout 5.9 2.1 9%
lion9 9 4 4 1.2 1.0 4 11%
lion 4 4 4 1.2 1.0 4 8%
2 markl 15 12 12 timeout 9.5 1.0 35%
£ me 4 4 4 1.2 1.0 4 8%
-5 modulol2 12 1 1 1.0 9 4 8%
E opus 10 9 9 265.3 1.7 5 10%
© Dlanetl 48 48 48 timeout 78.7 14 26%
(Z) planet 48 48 48 timeout 78.3 14 26%
S pma 24 24 24 timeout 8.1 8 17%
s1488 48 48 48 timeout 137.7 2.0 22%
s1494 48 48 48 timeout 134.0 2.0 23%
sla 20 1 1 33 32 2.7 8%
sl 20 20 20 timeout 83 1.0 15%
s208 18 18 18 timeout 7.6 1.0 13%
s27 6 5 5 1.7 1.2 5 9%
$298 218 135 135 timeout 5273.0 9.7 36%
$386 13 13 13 timeout 3.0 7 13%
s420 18 18 18 timeout 8.7 1.0 13%
s510 47 47 47 timeout 89.6 1.2 30%
$820 25 24 24 timeout 16.6 1.5 15%
$832 25 24 24 timeout 18.9 1.6 15%
s8 5 1 1 9 9 4 7%
sand 32 32 32 timeout 329 1.5 18%
scf 121 97 97 timeout 1492.3 33 45%
shiftreg 8 8 8 37.6 1.7 4 9%
sse 16 13 13 timeout 8.2 9 14%
styr 30 30 30 timeout 29.4 1.2 17%
tav 4 4 4 12 1.1 5 7%
tbk 32 16 16 timeout 355 35 6%
tma 20 18 18 timeout 4.7 N 20%
trainl1 11 4 4 12 1.1 5 12%

train4 4 4 4 1.1 1.0 4 8%




