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Preface

When researchers gather around lunch tables, at conferences, or in bars, there are

some topics that are more or less compulsory. The discussions are about the hope-

less management of the university or the lab where they are working, the lack of

funding for important research, politicians’ inability to grasp the potential of a par-

ticularly promising field, and the endless series of committees that seem to produce

very little progress. It is common to meet excellent researchers claiming that they

have almost no time to do research because writing applications, lecturing, and at-

tending to committee work seem to take most of their time. Very few ever come into

a position to do something about it.

With Simula we have this chance. We were handed a considerable annual grant

and more or less left to ourselves to do whatever we thought would produce the

best possible results. We wanted to create a place where researchers could have

the time and conditions necessary to reflect over difficult problems, uninterrupted

by mundane difficulties; where doctoral students could be properly supervised and

learn the craft of research in a well-organized and professional manner; and where

entrepreneurs could find professional support in developing their research-based ap-

plications and innovations.

This book is about what we did. It describes the philosophy behind Simula Re-

search Laboratory, how we have tried to implement it, and the results that have

come out of it. We have tried to describe this through a mix of articles and inter-

views. Most of the book is intended for anyone interested in research, whereas some

of the articles are written for experts interested in Simula’s research subjects.

At the time of this writing, Simula has existed for slightly more than eight years

and it is fair to say that we still have a long way to go. The vision is still a vision,

but by reading this book we hope you will sense a strong will to work towards this

goal. We do not claim that we have found the solution but we are looking for it and

will keep working towards that goal because our conviction is stronger than ever.

We need researchers who are able to fully concentrate on their problems, we need

to improve the way we educate new researchers, and we must become much better

at developing applications based on our research.

Writing a book such as this is a big project involving many contributors. We

would like to thank all of them for a fruitful collaboration. In particular, we would

like to thank Arvid Hallén, Ingolf Søreide, Arild Underdal, Paul Chaffey, Odd Reins-

felt, Ine Marie Eriksen Søreide, Bjørn Rasmussen, Hans Christian Haugli, Morten

Dæhlen, Hans Gallis, and Viktor S. Wold Eide for taking the time to be interviewed
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for the book. We would like to thank Christian Hambro for his introduction to Nor-

wegian research politics and Bjarne Røsjø for his introduction to the difficult birth of

IT Fornebu. Furthermore, we would like to thank Bjarne Røsjø and Dana Macken-

zie for conducting all the interviews, Sverre Christian Jarild and Morten Brakestad

for taking the photographs, and Anna Godson for translating from Norwegian. Aca-

demicWord has been very efficient at editing the language of most of the chapters

of the book and Marianne M. Sundet, Tomas Syrstad Ruud, and Åsmund Ødegård

have done a superb job handling all the practicalities of the project. The front cover

was designed by Åsmund Ødegård, Marianne M. Sundet, Are Magnus Bruaset, and

Manfred Bender (WMXDesign GmbH) at Springer-Verlag. Finally, we wish to thank

all members of Simula’s staff who have contributed to this book in so many ways.

At Simula’s opening, Dr. Martin Peters of Springer-Verlag attended as a guest

alongside half the Norwegian government. Since then, Dr. Peters has been a frequent

guest at Simula and all those visits have paid off handsomely for both parties. A total

of ten Springer books have been produced by Simula employees. As always, our

collaboration with Dr. Peters and with Springer-Verlag has been outstanding.

Special acknowledgements are due to the Norwegian Government represented

by the Ministry of Education and Research, the Ministry of Trade and Industry, and

the Ministry of Transport and Communications. It was a bold decision of them to

create Simula, and we are grateful for the continuous financial and political support

they have provided. We would also like to thank the Research Council of Norway

for skillfully administering our relations to the Government.

Furthermore, we would like to thank StatoilHydro for their long-term commitment

in research undertaken at Simula. Together with them we have built a strong activity

on computational geosciences, and the yield of this collaboration forms the basis of

several chapters of this book. We are also grateful for collaboration with and financial

contributions from the Municipality of Bærum, Telenor, Det Norske Veritas, and Sun

Microsystems.

If you have views, questions, or comments about the contents of this book,

please do not hesitate to contact the authors of the chapters or Aslak Tveito at

aslak@simula.no.

We hope you will find something to think about.

Fornebu, Norway, June 2009 Aslak Tveito

Professor

Managing Director

Simula Research Laboratory

Are Magnus Bruaset Olav Lysne

Professor Professor

Assistant Director Director of Basic Research

Simula School of Research and Innovation Simula Research Laboratory



Contents

Part I The Scene

What Would you do if you Suddenly got an Annual Grant of About

Ten Million Dollars? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Aslak Tveito and Morten Dæhlen

2 By Thinking Constantly About It . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

An interview with Aslak Tveito by Dana Mackenzie

3 The Simula Culture — How we do Research, Education and Innovation . 17

Aslak Tveito and Marianne M. Sundet

4 Impressed with Targeted Research Strategy . . . . . . . . . . . . . . . . . . . . . . . . 29

An interview with Arvid Hallén by Bjarne Røsjø

5 The Hamming Experience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Hans Petter Langtangen and Olav Lysne

6 Richard Hamming — You and Your Research . . . . . . . . . . . . . . . . . . . . . . . 37

Transcription of the Bell Communications Research Colloquium

Seminar 7 March 1986

7 Simula Research Laboratory — A Different Research Institution . . . . . . . 61

Marianne M. Sundet and Bjarne Røsjø

8 IT Fornebu and the Political Battle that led to the Creation of Simula . . 77

Bjarne Røsjø

9 The Right Step at the Right Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

An interview with Paul Chaffey by Bjarne Røsjø

10 A Brief History of Norwegian Science and Research Policy . . . . . . . . . . . . 93

Christian Hambro



viii Contents

11 Simula — The Language . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Olav Lysne and Are Magnus Bruaset

Part II Basic Research

12 Introduction to Basic Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Olav Lysne

13 Networks and Distributed Systems — Why, What, How and What’s Next 123

Carsten Griwodz and Olav Lysne

14 Scalable Interconnection Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Lysne et al.

15 Providing Resilience in Communications Networks . . . . . . . . . . . . . . . . . . 163

Amund Kvalbein and Yan Zhang

16 From Gilgamesh to Star Wars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

An interview with Carsten Griwodz by Dana Mackenzie

17 RELAY — On the Performance and Resource Utilisation of

Time-Dependent Large-Scale Distributed Systems . . . . . . . . . . . . . . . . . . . 199

Carsten Griwodz and Pål Halvorsen

18 Scientific Computing — Why, What, How and What’s Next . . . . . . . . . . . . 237

Hans Petter Langtangen and Joakim Sundnes

19 Catching the Beat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

An interview with Kirsten ten Tusscher by Dana Mackenzie

20 Computer Simulations of the Heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 259

Glenn T. Lines and Joakim Sundnes

21 A Message from the Heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

An interview with Per Grøttum and Bjørn Fredrik Nielsen by Dana

Mackenzie

22 Can ECG Recordings and Mathematics tell the Condition of Your

Heart? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287

Nielsen et al.

23 Past and Future Perspectives on Scientific Software . . . . . . . . . . . . . . . . . 321

Anders Logg, Hans Petter Langtangen, and Xing Cai

24 Software Engineering — Why, What, How and What’s Next . . . . . . . . . . . 363

Dag I. K. Sjøberg and Stein Grimstad

25 A Matter of Judgement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369

An interview with Magne Jørgensen by Dana Mackenzie



Contents ix

26 Software Development Effort Estimation — Demystifying and

Improving Expert Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

Magne Jørgensen and Stein Grimstad

27 Faulty Until Proved Correct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 405

An interview with Lionel Briand by Dana Mackenzie

28 Software Verification — A Scalable, Model-Driven, Empirically

Grounded Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

Lionel C. Briand

29 The industry is our lab — Organisation and Conduct of Empirical

Studies in Software Engineering at Simula . . . . . . . . . . . . . . . . . . . . . . . . . 443

Dag I. K. Sjøberg

30 A Series of Controlled Experiments on Software Maintenance . . . . . . . . . 459

Erik Arisholm

Part III Research Education

31 Educating Researchers — a Virtue of Necessity . . . . . . . . . . . . . . . . . . . . . . 483

Are Magnus Bruaset and Kristin Vinje

32 Thinking Outside the Box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 495

An interview with Ingolf Søreide by Bjarne Røsjø

33 A Little Competition and a Lot of Cooperation . . . . . . . . . . . . . . . . . . . . . . 499

An interview with Arild Underdal by Bjarne Røsjø

34 Are you Planning to Take a PhD? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503

Aslak Tveito

35 An Extraordinary Investment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519

An interview with Odd Reinsfelt by Bjarne Røsjø

36 Simula can do Much Better! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523

An interview with Morten Dæhlen by Bjarne Røsjø

37 Achieving Relevance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527

An interview with Ine Marie Eriksen Søreide by Bjarne Røsjø

Part IV Research Applications

38 Bridging the Gap Between Industry and Research . . . . . . . . . . . . . . . . . . . 533

Are Magnus Bruaset and Marianne M. Sundet

39 Making the Invisible Visible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

An interview with Are Magnus Bruaset and Bjørn Rasmussen by Dana

Mackenzie



x Contents

40 Turning Rocks into Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 553

Are Magnus Bruaset

41 A Tale of Three Start-ups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601

An interview with Christian Tarrou, Hans Gallis, and Viktor Eide by

Dana Mackenzie

42 Spinning Off from Simula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613

Bruaset et al.

43 We’re Not a Telco, We’re a Webco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627

An interview with Olav Lysne and Hans Christian Haugli by Dana

Mackenzie

A Simula Facts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637

B External Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641

C Colour Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 643

Some common abbreviations

CBC Center for Biomedical Computing

CoE Centre of Excellence

DNV Det Norske Veritas

FFI Norwegian Defence Research Establishment

ICT Information and Communication Technology

Ifi The Department of Informatics, University of Oslo

ND The Network and Distributed Systems Department

NR Norwegian Computing Center

NTNU The Norwegian University of Science and Technology

RCN The Research Council of Norway

SC The Scientific Computing Department

SE The Software Engineering Department

SI Simula Innovation AS

SSRI Simula School of Research and Innovation AS

SRL Simula Research Laboratory AS

UiO University of Oslo


	Preface
	Contents


<<
  /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


