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@ annual competition since 2004

hosted at University of Innsbruck

examples are randomly selected from
Termination Problem Data Base

fair distribution among families of related examples

60 seconds timeout for each example
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Competition 2012 in numbers

1943 selected problems (out of 6923)

13 different tools

20 categories

results

e 3249 YES, termination is proved (sometimes with complexity)
e 376 NO, termination does not hold

e 1264 ACCEPT, (non)termination/complexity proof is correct
o 0 REJECT, (non)termination proof might contain bug

e 5 FAILED VALIDATION, proof not in certification format

e 3483 MAYBE

e 959 TIMEOUT

@ 64.5 hours of proof search, 2.7 minutes of certification



Overview

@ Termination of term rewriting



Competitors

AProVE, RWTH Aachen University

CeTA, University of Innsbruck

HOT, Chinese Academy of Sciences/INRIA
matchbox, HTWK Leipzig

muTerm, Universitat Politecnica de Valencia
Thor, Universitat Politécnica de Catalunya
TTT2, University of Innsbruck

VMTL, Vienna University of Technology
Wanda, VU University Amsterdam



Term rewriting variants

Category

1st

2nd

3rd

string rewriting
strings (relative)
term rewriting
terms (relative)
terms (innermost)
terms (outermost)
terms (equational)
terms (conditional)
terms (cont. sens.)
higher-order
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Category 1st 2nd 3rd

string rewriting AProVE (78 ) | TTT2 (62) matchbox (48 )
strings (relative) AProVE (57 ) | TTT2 (31)

term rewriting AProVE (89 ) | TTT2 (61) VMTL (40)

terms (relative) AProVE (77 ) | TTT2 (55)

terms (innermost) | AProVE (73 )

terms (outermost) | AProVE (92)

terms (equational) | AProVE (76) muTerm (73)

terms (conditional) | AProVE (100) VMTL (71)
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string rewriting AProVE (78 / 70) | TTT2 (62) matchbox (48 / 50)
strings (relative) AProVE (57 / 47) | TTT2 (31)

term rewriting AProVE (89 / 73) | TTT2 (61) VMTL (40)
terms (relative) AProVE (77 / 68) | TTT2 (55)

terms (innermost) | AProVE (73 / 67)

terms (outermost) | AProVE (92)

terms (equational) | AProVE (76) muTerm (73)

terms (conditional) | AProVE (100) VMTL (71)

terms (cont. sens.) | AProVE (97) VMTL (76)

higher-order HOT (88) Wanda (83) | Thor (71)

red numbers: certified by CeTA




Overview

© Termination of programs



Competitors

AProVE, RWTH Aachen University

Julia, University of Verona and University of Réunion
polytool, KU Leuven

pTNT, KU Leuven



Rewriting against dedicated tools . ..

@ AProVE: transformation to rewriting

@ Julia, polytool, pTNT: tools outside rewriting community

Category 1st 2nd 3rd

Java

Java recursive
Logic Programming
LP with cut

Prolog

Haskell
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@ AProVE: transformation to rewriting

@ Julia, polytool, pTNT: tools outside rewriting community

Category 1st 2nd 3rd

Java AProVE (91) | Julia (61)

Java recursive AProVE (90) | Julia (66)

Logic Programming | AProVE (83) | polytool (80) | pTNT (15)
LP with cut AProVE (75)

Prolog AProVE (58)

Haskell AProVE (81)

@ new participants welcome

@ new programming languages welcome




Overview

e Complexity analysis



Competitors

AProVE: RWTH Aachen University
CaT: University of Innsbruck
CeTA, University of Innsbruck
TCT: University of Innsbruck



Complexity results

Category 1st 2nd

derivational complexity
derivational innermost
runtime complexity
runtime innermost
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Complexity results

Category ‘ 1st ‘ 2nd

derivational complexity | CaT (319 / 200) | TCT (279 / 198)
derivational innermost | TCT (219 / 86)

runtime complexity TCT (211 / 74) | CaT (125)
runtime innermost AProVE (404) TCT (364 / 80)

complexity uses scores instead of # YES / NO
to reward preciseness of upper bounds

red numbers: scores when certified by CeTA
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Summary

powerful tools

@ newcomers can win categories

certification gets more and more powerful

thanks to René Thiemann for running the competition

e more (new and old) participants welcome
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