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Foreword

The Heinz Nixdorf Museum Forum (HNF) is the world’s largest com-
puter museum and is dedicated to portraying the past, present and future
of information technology.

In the “Year of Informatics 2006 the HNF was particularly keen to
examine the history of this still quite young discipline. The short-lived
nature of information technologies means that individuals, inventions,
devices, institutes and companies “age” more rapidly than in many other
specialties. And in the nature of things the group of computer pioneers
from the early days is growing smaller all the time.

To supplement a planned new exhibit on “Software and Informat-
ics” at the HNF, the idea arose of recording the history of informatics
in an accompanying publication.

My search for suitable sources and authors very quickly came up with
the right answer, the very first name in Germany: Friedrich L. Bauer,
Professor Emeritus of Mathematics at the TU in Munich, one of the fa-
thers of informatics in Germany and for decades the indefatigable author
of the “Historical Notes” column of the journal Informatik Spektrum.

Friedrich L. Bauer was already the author of two works on the history
of informatics, published in different decades and in different books.
Both of them are notable for their knowledgeable, extremely compre-
hensive and yet compact style. My obvious course was to motivate this
author to amalgamate, supplement and illustrate his previous work.

Only one thing occasionally hindered the otherwise fruitful, almost
daily exchange of information between Friedrich L. Bauer and myself
— the incompatibility of our two computer systems: a situation that re-
mains irritating even 60 years after the invention of the computer and
which will never be entirely resolved.

I heartily thank the publishing houses Springer and Vieweg for per-
mission to use their published material.

For a number of years now the HNF has been editing its publications
jointly with the publishing house Schoningh in Paderborn, and my in-
quiry as to whether it was interested in this publication very
promptly received a positive response, for which I sincerely thank Dr.
Raimar Zons.

Many thanks to Alfred Wegener for procuring and archiving nume-
rous text and image files. Dr. Jochen Viehoff dealt with the optimization
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of numerous images for printing. And many thanks to Marcel Jaspaert
for his substantial contribution to laying out the manuscript, for which
task he — unwillingly but with his usual alacrity and competence — had
to acquaint himself with Donald Knuth’s computer typesetting program
TgX, to which Professor Bauer remains faithful.

LS Language Services GmbH translated the text with great technical
expertise and sensitivity.

I very much hope that this little book — “pauca, sed matura”, as Carl
Friedrich Gauss would have said — will in future be found on many com-
puter scientists’ bookshelves, and particularly on those of computer sci-
ence and informatics students. No one can claim to have fully mastered
his or her own technical discipline without knowledge of its history.
Even the originators of the HNF had to begin their design process by
directing their attention “back to the roots” in order to attain a vantage
point from which they could observe the inception of later developments
and evaluate their significance.

A scientific discipline such as informatics possesses numerous roots
and is well grounded. But it is only natural to have doubts, to wonder
whether, perhaps, one is not merely a sideshoot from some more signifi-
cant rootstock. This feeling of uncertainty has accompanied informatics
since it was established as an academic subject towards the end of the
1960s. Perhaps this “Brief History of Informatics” can also serve to
give it more confidence and security.

Like the “Year of Informatics 2006”, we hope this book will arouse
both curiosity about the field of information technology and interest in
current digital developments in our society.

Paderborn Norbert Ryska
August 2009 Director
Heinz Nixdorf MuseumsForum



Contents

Preamble

The Roots of Informatics . . . . .. ... ... ... .....
Informatics and Mathematics . . . . . . . . . ... ......

Numerical Calculations

Arithmetic Computation and Its Mechanization . . . . . . ..
Computation in the Binary Number System . . . . ... ...
Floating-Point Arithmetic . . . . . . ... ... ... .....

Calculations Using Symbols

Cryptology . . . . . . . . .
Logical Calculation . . . . .. ... ... ... .......

Codes Used in Data Transmission Technology . . . . . . . ..
The Principle of Binary Coding . . . . . . .. ... ... ...
Mathematical Roots of the Burgeoning Science of Informatics

After 1890: In Thrall to Mechanical and Electromechanical

Devices
Mechanization and Automation of Digital Calculations . . . .
Mechanical and Electrical Cryptological Instruments . . . . .
Message Coding Technology and Information Theory . . . . .
Instruments and Machines for Propositional Calculus,
Signaling and Safety Technology . . . ... ... ...
Digression into Analog Computers . . . . . . ... ... ...
Musical Boxes and Other Precursors of Automata . . . . . . .
Automata, the Principle of Automatic Machines . . . . . . . .
Process Control as a Precursor of Program Control . . . . . .
Universal Program Control . . . . . ... ... ... .....
Feedback and Regulation . . . . . .. ... ... .......

After 1935: Formal Languages and Algorithms, ‘Universal

Machines’ and Electronic Solutions

Basic Data Structures . . . . . . . ... ... ... .....
Binary Arithmetic . . . . . . .. ... ... oL
Floating-Point Arithmetic . . . . . . . .. .. ... ...

vii

14
18

23
23
27
30
35
36

41
41
46
53

55
57
62
63
64
67
70



viii Contents

Unlimited Integer Arithmetic . . . . . . ... ... ...
The Binary Principle . . . . . ... ... ... .....
Recursive Data Structures and Syntax Diagrams . . . . .
Basic Operative Structures . . . . . . . . . ... ... ....
Algorithms . . .. ... ... ... ... ........
Algorithmic Languages . . . . . . ... ... ......
Recursion . . . . ... ... ... .. ... ...
The von Neumann Machine . . .. ... .. ... ...
Sequential Formula Translation and Pushdown
Mechanisms . . . . ... ...
High-Level Programming Languages and Algorithms . .
Machine-Oriented Programming . . . . . . .. ... ..
The End of Analog Computers . . . . .. ... .....
Systems . . . . ... e e
Recognition Systems . . . . ... ... ... .. ....
Cryptanalysis . . . . . . . ... ... ... ... ...,
Effects of Cryptanalysis . . . . . .. ... ... .....
Networked Systems . . . . . . ... ... ... .....
Digression into Electronic Circuits, Devices and Machines . .

After 1960: Informatics Begins to Take Shape
Applications . . . . . . ...
Constructive Logic — ‘Proofs as Programs’, ‘CIP* . . . . . ..
Programming Languages . . . . . ... ... ... ......
Software Engineering . . . . . . ... ... ... .......
The Transition to Minicomputers and Highest-Performance
Computers . . . . . . . v v v i

Conclusion: Informatics and Microelectronics Are Mutually
Dependent

Index
Index of Figures

Selected Readings

123

129

139

141



	Foreword
	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


