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Soundness Conditions

+
Objectives \
Balance Handle Model
MaxSAT Tradeoffs Noise MiSSil’lg
(e.g. (e.g., Information
Precision vs. Incorrect (e.g., Open
\Scalability) Specs) Programs) /
Applications domains:
* Program Reasoning * Circuit Design
* Information Retrieval * Bioinformatics
* Databases * Planning and Scheduling
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New Challenge: gigantic instances with > 1
million variables and > 10 million clauses.
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Example

Query-Guided Maximum Satisfiability

Variable of interest:
‘Cquery,,
A (CD)
4dvb A (C2
5 —bVvc A (C3)
7 —cV[d A (CA)
3 —@ (C5)

What is the value of a and d in the
solution to the MaxSAT problem?
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Program Reasoning:

/Does variable head alias
with variable tail on line
128 in Complex.javar
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Q-MaxSAT:

Given a MaxSAT formula ¢ and a set of queries
Q €V, amodel of the Q-MaxSAT instance

(¢, Q) is a partial model ay:Q — {0, 1} such that

da € MaxSAT (¢). (Vv € Q.ay = a(v))

Information Retrieval:

(1s Dijkstra most likely an
author of “Structured
Programming”?
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An lterative Framework
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Q-MaxSAT Instance (¢, Q),
where @ = {(Wyq,¢1), ..., Wn,Cp)}

Key challenge:

o how to implement a sound
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yetefficient checker.
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Experimental Results

What is the value of v6 in a model of the formula below?
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Solution: v4 = Ev5=Ev6=FE v/ =F v8 =F
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Solution: v4 =T, v5 =T, v6 =T,v7 =T, v8 =T
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Solution: v2 =T, v3 =T, v4 =T, v5 =T, v6 =T, v =E v8 =T

running time | peak memory # clauses iterations| last iter.
(seconds) (MB) (M=million) time
Pilot | Baseline | Pilot |Baseline| Pilot |Baseline (seconds) 1000 .
fip 16 1 16 | 1262 |0.029M | 3M 9 0.1 § 500
hedc 23 21 181 | 1918 | 04M | 48M 7 3 g Pointer Analysis on ‘avrora’
A
weblech | 4 | timeout | 363 |timeout | 0.9m | 84M 1 4 2 600 :
antlr 190 | timeout | 1,405 | timeout | 3.3M 13M 9 14 g 400 L ]
avrora 178 | timeout | 1,095 | timeout | 2.6M 16.3M 8 13 = %mﬁmﬂmﬂmﬂmww
o 200 T ]
chart 253 | timeout | 721 |timeout | 1.8M 22.3M 6 8 as
luindex | 169 | timeout | 944 |timeout | 22M | 11.9M 8 12 0 ' ' ' ' ' ' '
O 20 40 60 80 100 120 140 160
lusearch | 115 | timeout | 659 |timeout | 1.5M 10.9M 9 8
xalan | 646 | timeout | 1,312 | timeout | 3.4M | 18.7M 8 19 Query Index
AE 4 | timeout 4 timeout | 0.002M | 7.9M 7 0.3
ER 13 2 6 44 | 0.009M | 4.8M 19 0.2 5| | | | | | _
IE 2 2,760 13 335 0.027M | 0.9M 7 0.05 ~
8 4 + o+ 2+ + + + 7 .
solver running time peak memory g/ +
instance (top in (in sec.) (in MB) o 3t . , |
MaxSAT14) Pilot Baseline Pilot Baseline g AR (AdVlSOI‘ Recommendatlon)
MiFuMaX 178 timeout 1,095 timeout é) 2 :
CCLS2akms timeout timeout timeout timeout %ﬁ oot
pornter Eva500 2267 | timeout | 1,379 | timeout S 1 1
analysis
MaxHS 555 timeout 1,296 timeout 0 | | | | |
WPM-2014.co 609 timeout 1,127 timeout 0) 2 4 §) 8 10 12
MiFuMaX 4 timeout 4 timeout Query Index
CCLS2akms 148 timeout 13 timeout
AR Eva500 21 timeout 2 timeout
MaxHS 4 timeout timeout timeout: runtime > 1 hr. or memory > 3GB
WPM-2014.co 6 timeout 2 timeout




