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Tuning technique of the parallel
LTL model checking with profiling

FuMrivosnl KoBayasar, ! MasaHiRO Miwa 2+
and KAZUNORI UEDAT

The performance of the parallel LTL model checking is turned by tuning the
communication frequency and total PEs of execution, However, it is difficult
to set the optimal value for that parameters before runtime. We approach the
technique of searching the optimal parameters through using the short-lasting
pre-profiling.
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Fig.1 LTL model checking
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proc SCC((V,E, s, A))
S := Reachability(A);
old := 0;
while S # old do
S := Reachability(S N A)
S := Elimination(S)
od
ifS#0
then report (NO ACCEPTING CYCLE exists)
else report (ACCEPTING CYCLE found)
fi

end

0 2 OWCTY Algorithm
Fig.2 OWCTY Algorithm
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Table 1 experimentation environment
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CPU
NIC
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Sun Fire X4600 M2

AMD Opteron 8222 3GHz Dual Core x 8

Sun X1027A-Z Dual 10 Gigabit Ethernet PCI-E x8
256GB

146GB x 4

Debian/GNU Linux 5.0 (Lenny)0d Kernel 2.6.26

02 O000ooo

Table 2 experimental models

Name result scc states transitions timelO secO
anderson.8.prop4 valid 2 1071370231 7499411024 1167.42
elevator.5.prop3 valid 2 205646803 709182775 164.3
elevator2.3.prop4 valid 6 14979042 204078365 51.83
lamport.7.prop4 valid 2 74413141 423216967 96.14
leader_election.6.prop2 valid 1 35773430 233181690 110.66
leader_filters.6.prop2 valid 1 212652416 551025365 148.92
mes.5.prop4 valid 2 119663657 693157106 152.17
peterson.7.prop4 valid 2 284942015 1835563756 364.02
public_subscribe.5.propl valid 2 1242073745 5804882971 979.03
synapse.7.prop3 valid 4 15373745 31605256 21.47
anderson.6.prop3 invalid 2 36381283 254109048 77.97
brp.5.prop2 invalid 2 35046929 108643444 100.52
elevator.5.prop2 invalid 2 274348677 1039091137 568.41
iprotocol.6.prop4 invalid 3 104232788 385849887 465.26
lamport.7.prop2 invalid 2 72511607 312348399 116.8
lifts.8.prop4 invalid 2 19531231 55196308 58.43
phils.8.prop3 invalid 2 61230190 571951235 162.11
plc.4.propl invalid 3 8547938 21602807 82.32
resistance.2.prop4 invalid 2 107748682 563921013 1061.49
train-gate.7.prop2 invalid 2 90009670 194260275 178.17
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Table 3 The number of states per SCC in each models

Name scc 0 scc 1 scc 2 scc 3 scc 4 scc b
185008051 20638752 — — — —
7667712 3997670 679934 2625535 8191
1153014089 89059656 — — —
41387484 62845303 — — —
18183470 — — — —
3669469 1114470 — — —
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Fig.3 The speedup assigned the optimal number of PEs per SCC
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Fig.4 The effect of tuning Network-Buffer-Size-Limit (Hash-Based partition)

ooooboboobooodoooooooooobooooooboboboOoOooooooOobOooooDOboo
goooobooooboooooooooooooboOooboOoOoOooobOoOoOooobooObOoo
oooobooooooooboooooooboobooooooobooooobooboOoooobooboo
oooooooboboooboooooooooooboOoooboooon

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

2.5
N ) » > > >

] = anderson.8.propa
A *=leader_election.6.prop2

= phils.8.prop3
< plc.4.propl

1 o PN PN & " train-gate.7.prop2

fERERLELE

0.5

16384 65536 262144 1048576
8192 32768 131072 524288 2097152

RyhT—5/8yT7H A XD LR (byte)
05 O0000O0OO0O0O0DOODOOODODODO
O00000HoeSDODOO
Fig.5 The effect of tuning Network-Buffer-Size-Limit (HoS partition)
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Fig.6 The effect of tuning the number of PEs (Hash-Based partition)
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Fig. 7 The effect of tuning the number of PEs (HoS partition)
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Fig.8 The final speedup in each models
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Table 4 The number of states of the peterson Model with pre-profiling
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2097152 1759319 1046281 2027303 185993 355952

803329.4 0.62
1123015 0.86
1262549.2  0.97
1186956 0.91
874960.6 0.67
1074969.6  0.83
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orative Facilities for Verification, AIST.
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