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Preface

This volume contains the papers presented at the 7th International Conference
on Formal Modelling and Analysis of Timed Systems (FORMATS 2009), held
during 14–16 September in Budapest, Hungary.

Timing aspects of systems from a variety of computer science domains have
been treated independently by different communities. Researchers interested in
semantics, verification and performance analysis study models such as timed
automata and timed Petri nets, the digital design community focuses on prop-
agation and switching delays, while designers of embedded controllers have to
take account of the time taken by controllers to compute their responses after
sampling the environment. Timing-related questions in these separate disciplines
do have their particularities. However, there is a growing awareness that there
are basic problems that are common to all of them. In particular, all these sub-
disciplines treat systems whose behavior depends on combinations of logical and
temporal constraints; namely, constraints on the temporal distances between
occurrences of events.

The aim of FORMATS is to promote the study of fundamental and practi-
cal aspects of timed systems, and to bring together researchers from different
disciplines that share interests in the modelling and analysis of timed systems.
Typical topics include (but are not limited to):

– Foundations and Semantics. Theoretical foundations of timed systems and
languages; comparison between different models (timed automata, timed
Petri nets, hybrid automata, timed process algebra, max-plus algebra, prob-
abilistic models).

– Methods and Tools. Techniques, algorithms, data structures, and software
tools for analyzing timed systems and resolving temporal constraints (sched-
uling, worst-case execution time analysis, optimization, model checking, test-
ing, constraint solving, etc.).

– Applications. Adaptation and specialization of timing technology in appli-
cation domains in which timing plays an important role (real-time software,
hardware circuits, and problems of scheduling in manufacturing and telecom-
munication).

As was the case last year, FORMATS was co-located with the International
Conference on Quantitative Evaluation of SysTems (QEST), and the two con-
ferences shared invited speakers and some social events. Whereas FORMATS
focuses on fundamental and practical aspects of timed systems, QEST focuses on
evaluation and verification of computer systems and networks, through stochas-
tic models and measurements. In the design of computing-based systems one
often has to deal with both timing and stochastic features. Theoretically the
combination of these aspects is challenging and we are happy to see three papers
in this volume that tackle this issue. We wish to thank the QEST organizers, in
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particular Miklós Telek, Michael Huth and David Nicol, for the pleasant coop-
eration.

This year FORMATS received 40 full submissions by authors coming from
21 countries. Each submission was reviewed by at least three Programme Com-
mittee members. The committee selected 18 submissions for publication and
presentation at the conference. In addition, the conference included invited talks
by:

– Jan Beutel, ETH Zurich, Switzerland
Research Challenges in Wireless Sensor Networks

– Nikolaj Bjørner, Microsoft Research, USA
Tapas: Theory Combinations and Practical Applications

– Stéphane Gaubert, INRIA Saclay – Île-de-France and CMAP, École Poly-
technique, France
Max-plus Algebraic Tools for Discrete Event Systems, Static Analysis, and
Zero-Sum Games

– George Pappas, University of Pennsylvania, USA
Approximations of Discrete, Continuous, and Hybrid Systems

We thank the invited speakers for accepting our invitation and for providing ex-
tended abstracts of their talks for inclusion in this proceedings volume. We wish
to thank the Programme Committee members and the other reviewers for their
competent and timely reviews of the submissions. During the selection process
and while preparing this volume, we used the EasyChair conference management
system, which provided excellent support and allowed us to concentrate fully on
the scientific content. Finally, we gratefully acknowledge financial support by
the EU IST project Quantitative System Properties in Model-Driven-Design of
Embedded Systems (QUASIMODO).

July 2009 Joël Ouaknine
Frits Vaandrager
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Checking Timed Büchi Automata Emptiness Using LU-Abstractions . . . 228
Guangyuan Li

On the Supports of Recognizable Timed Series . . . . . . . . . . . . . . . . . . . . . . . 243
Karin Quaas

Machine-Assisted Parameter Synthesis of the Biphase Mark Protocol
Using Event Order Abstraction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258

Shinya Umeno

Exploiting Timed Automata for Conformance Testing of Power
Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275

Matthias Woehrle, Kai Lampka, and Lothar Thiele

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




