L Ra

The 30 Year Horizon

Manuel Bronstein William Burge  Timothy Daly
James Davenport Michael Dewar  Martin Dunstan
Albrecht Fortenbacher Patrizia Gianni Johannes Grabmeier
Jocelyn Guidry Richard Jenks  Larry Lambe
Michael Monagan Scott Morrison  William Sit
Jonathan Steinbach Robert Sutor Barry Trager
Stephen Watt Jim Wen Clifton Williamson

Volume 7: Axiom Hyperdoc



Portions Copyright (c) 2005 Timothy Daly
The Blue Bayou image Copyright (c) 2004 Jocelyn Guidry
Portions Copyright (c) 2004 Martin Dunstan

Portions Copyright (c) 1991-2002,
The Numerical ALgorithms Group Ltd.
All rights reserved.

This book and the Axiom software is licensed as follows:

Redistribution and use in source and binary forms, with or
without modification, are permitted provided that the following
conditions are

met:

- Redistributions of source code must retain the above
copyright notice, this list of conditions and the
following disclaimer.

- Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other
materials provided with the distribution.

- Neither the name of The Numerical ALgorithms Group Ltd.
nor the names of its contributors may be used to endorse
or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

Inclusion of names in the list of credits is based on historical information and is as accurate
as possible. Inclusion of names does not in any way imply an endorsement but represents
historical influence on Axiom development.



ii

Cyril Alberga
George Andrews
Yurij Baransky
Gilbert Baumslag
Mark Botch
Martin Brock
William Burge
Bruce Char
Gregory V. Chudnovsky
Don Coppersmith
Gary Cornell
Timothy Daly Sr.
Jean Della Dora
Claire DiCrescendo
Martin Dunstan
Robert Edwards
Richard Fateman
Brian Ford
Constantine Frangos
Marc Gaetano
Patricia Gianni

Laureano Gonzalez-Vega

Matt Grayson
Oswald Gschnitzer
Vilya Harvey
Ralf Hemmecke
Pietro Iglio

Grant Keady
Klaus Kusche
Frederic Lehobey
Rudiger Loos
Camm Maguire
Tan Meikle
Gerard Milmeister
Michael Monagan
Mark Murray
John Nelder
Jinzhong Niu
Julian A. Padget
Susan Pelzel
Claude Quitte
Renaud Rioboo
Simon Robinson
Philip Santas
Gerhard Schneider
Fritz Schwarz
Elena Smirnova
Robert Sutor
James Thatcher
Dylan Thurston
Gregory Vanuxem
Juergen Weiss
James Wen

John M. Wiley
Stephen Wilson
Sandra Wityak
Clifford Yapp
Evelyn Zoernack

Roy Adler

Henry Baker

David R. Barton
Fred Blair
Alexandre Bouyer
Manuel Bronstein
Quentin Carpent
Cheekai Chin

Josh Cohen

George Corliss
Meino Cramer
Timothy Daly Jr.
Gabriel Dos Reis
Sam Dooley

Brian Dupee

Heow Eide-Goodman
Bertfried Fauser
Albrecht Fortenbacher
Timothy Freeman
Rudiger Gebauer
Holger Gollan
Stephen Gortler
James Griesmer
Jocelyn Guidry
Satoshi Hamaguchi
Henderson

Richard Jenks
Tony Kennedy
Bernhard Kutzler
Michel Levaud
Michael Lucks

Bob McElrath
David Mentre
Mohammed Mobarak
Marc Moreno-Maza
William Naylor
Godfrey Nolan
Michael O’Connor
Bill Page

Michel Petitot
Norman Ramsey
Jean Rivlin
Michael Rothstein
Alfred Scheerhorn
Martin Schoenert
Nick Simicich
Jonathan Steinbach
Moss E. Sweedler
Baldir Thomas
Barry Trager
Bernhard Wall

M. Weller
Thorsten Werther
Berhard Will
Shmuel Winograd
Waldemar Wiwianka
David Yun

Bruno Zuercher

Richard Anderson
Stephen Balzac
Gerald Baumgartner
Vladimir Bondarenko
Peter A. Broadbery
Florian Bundschuh
Bob Caviness

David V. Chudnovsky
Christophe Conil
Robert Corless
Claire Di Crescenzo
James H. Davenport
Michael Dewar
Lionel Ducos
Dominique Duval
Lars Erickson
Stuart Feldman
George Frances
Korrinn Fu

Kathy Gerber
Teresa Gomez-Diaz
Johannes Grabmeier
Vladimir Grinberg
Steve Hague

Martin Hassner
Antoine Hersen

Kai Kaminski

Paul Kosinski

Larry Lambe
Howard Levy
Richard Luczak
Michael McGettrick
Victor S. Miller

H. Michael Moeller
Scott Morrison

C. Andrew Neff
Arthur Norman
Kostas Oikonomou
Jaap Weel

Didier Pinchon
Michael Richardson
Nicolas Robidoux
Martin Rubey
William Schelter
Marshall Schor
William Sit
Christine Sundaresan
Eugene Surowitz
Mike Thomas
Themos T. Tsikas
Stephen Watt

Mark Wegman
Michael Wester
Clifton J. Williamson
Robert Wisbauer
Knut Wolf

Richard Zippel

Dan Zwillinger



Contents

I_Overview]

[L.1 The Original Plan| . . . ... ... ... .. ... ... ... ... ...

2 The hypertex language)

3 Hypertex Call Graph|

4 Shared Codel

A1

Shared Code for file handling| . . . . . . .. ... ... oo

4.1.1  strpostfix| . . . . . . . e e e e
A1.2 extendH Tl .« o o v o e e e

[4.1.4 pathname| . . . . . . . .. L
[4.1.5 htFileOpen| . . . . . . . . o
4.1.6  dbFileOpen| . . . . . ... .. oo

4.1.7 tempFileOpen| . . . . . . . . . .

12

Shared Code for Hash Table Handling] . . . . . . . . . v v v v v v i

[4.2.7 hashDeletel . . . . ... ..
[4.2.8 hashMap| . . .. .. . ... . . .
[4.2.9 hashCopyEntry| . . . . . . . . . ... ...

iii

NSO SO SN R

[

31



iv CONTENTS
4.2.10 hashCopyTlablel . . . . . . .. ... ... .. ... 97
4.2.11 stringHash| . . . .. ... oo 97
4.2.12 stringbiquall . . . ..o oL 98
[4.2.13 allocString| . . . ... ... ... .o 98

.3 ared Code for Error Handling| . . . . . ... ... ... ... ... ..... 98
i Dl . . e 98
4.3.2 dumpToken| . . . . . . ... 99
4.3.3  printPageAndFilename|. . . . . . ..o oo 99
i4.3.4 printNextTenTokens| . . . . ... ... ... ... ... ... .... 100
B35 DIETOREH . » .« « o e o e oo e e e e 100
E36  tokenNamel . . . . o v oot 101
4.3. TPEITOT| . . . .« o o o o e e e e e e e 102

4.4 Shared Code for Lexical Analyzer|. . . . . . ... ... ... . L. 103
441 parserInit] . . . . ..o oL 104
442 nitScannerl . . . ... L e 104
443  saveScanmerstatel . . . .. .. Lo Lo 105
d.4.4  restoreScanmerStatel . . . . . ... .. Lo 105
4.4.5 ungetChar|. . . . . . . . . Lo 106
4.4.6 getChar| . . . . . . . . 106
447 getCharl] . . ... ... ... 107
A8 ungotToReh] . « « « o v o oeoee e e e e 109
EZ9 getToken] . . . . . .. . . . e 109
4.4.10 pushBeStackl . . . . . ... oo 112
4.4.11 checkAndPopBeStackl . . . . ... .. ... 0o 113
412 clearBeStackl . . . . . . . ... 113
BEAIZ BOTTDE . - o v o voooeee e e 114
F.414 beginType. . . . . .. .. 115
BAD5 ondTupal. « o v o v oot e e e 116
4.4.16 keywordType| . . . . . . . ..o 117
4.4.17 getbxpectedToken| . . . . . . ... oo 118
4.4.18 spadkrrorHandler| . . . . . . .. ... oo oo 118
4.4.19 resetConnection| . . . . . . . . . o Lo 119
4.4.20 spadBusy| . . . . ... 119
4.4.21 connectSpad| . . . . . ..o 120
4.5 htadd shared codel . . . . . . . ... 120
4.6  hypertex shared code|. . . . . . . . ... 124
[6_Shared include files] 129
....................................... 129
5.2 per.h| . ..o 129
|6 The spadbuf function| 141
[6.1 spadbuf Call Graph| . . ... ... ... ... ... ........... ..., 141
6.2 Constants and Headersl. . . . . . . . . . . . . . . 142
[6.2.1 System includes|. . . . ... ..o 142



CONTENTS

6.5.1 spadbutlnterHandler{ . . . . . . . .. ... ... ... 000,
6.5.2 spadbufFunctionChars| . . . . . . ... ... 00000
6.5.3 interplO|. . . . . . . ...
0.0.4 .. e e e e
6.5.5 mainl. . . . ...

(7 The ex2ht functionl
[7.1 ex2ht Call Graph| . . . . . .. ... .
Ii,z szszlll :‘2S2!1]S§: !:!Z!iszl .................................

7.6.7 emitMenubkmtry|. . . . ... oo
.6.8  emitSpadCommand| . . . . . . . . ...
[7.6.9 openCoverPage| . . . . . . . . ... oo
[7.6.10 closeCoverPage|l . . . . . . . . . ... o
611 closeCoverFilel . . . . . . . ..o

8.1 htadd Call Graph|. . . . . . .. .. ... .. .. .

[8.2.1  System includes|. . . . . . ... o
8.2.2  structsl. . ... .o




vi CONTENTS

BAZ wrifabld . . .« . o o o oo e 168
8.4.3 buwildDBFilenamel. . . . . . . . ... 168
8.4.4 addfilel . . . . ... 170
8.4.5 wupdateDB|. . . . .. ... 171
8.4.6 addNewPages| . . . . . . . .. ... ... o o 172

4 D el . e 173

8.4.8 getFilename|. . . . . ... Lo 174
8.4.9 deleteFilel . . . . . .. 175
8410 deleteDBl . . . . . . . . 175
..................................... 176
19__The hthits function| 179
9.1 hthits Call Graph|. . . . ... ... ... ... ... . .. 179
0.2 Constants and Headersl . . . . .« o o oo v vt 181
9.2.1 System includes|. . . . . . . ... oo 181
9.2.2 definesl . . . . . .. 181
9.2.0  structsl. . . . . . e 181
024 Tocalincludes. . . . . . . . . .. .. . 182
025 Tocalvariabled. . . . . ... ... ... ... ... ... 182
P26 cmdlinel . . . . . .. 182
9.2.7 handleHtdbl . . . ... ... 182
9.2.8 handleFilel. . . . ... .. 183
9.2.9  handleFilePages| . . . .. .. ..o oo oo 185
[9.2.10 handlePage| . . . . ... ... ... ..o o oo 185
9.2.11 searchPage] . . . . . . . . . oo 186
0.2.12 squirt] . . . . . . . .. 187
9.2.13 splitpagel . . . . . .. . . 187
9.2.14 untexbufl. . . . . . ... 188
9.2.15 badDBl. . . . . . .. 189
.................................... 189
..................................... 189

10 The hypertex command! 191
[[01 Constants and Headersl . . . . . . . o oo v vt i e e e 191
110.1.1 System includes|. . . . . . . . .. . ... .. 191

MO SEUCES] . . . o o e e 192
[10.2.1 Tocalincludesl. . . . . . . . . . . . . e 192
QO3 SETUCES . . . . o o e e e e e 192
MOZdefines . . . . . o o oo 193
MO5eXTEIna . . . . o v o o e e e e e 197
[00.6 Tocal variabled . . . . . . . . . . . ... ... 200
[10.7 The Shared Codel . . . . . . . . . . . . e 204
MO8 Codd . . . . o oo 209
[10.8.1 sigusr2Handler| . . . ... ... ... oo oo 209
10.8.2 sigcldHandler| . . . . . . . . .. .. 209



CONTENTS vii

MO8A ICHASD] . - - o o o o oo 210
[10.8.5 1nitPageStructs| . . . . . . ... oo 210
[10.8.6 checkArguments| . . . .. ... ... ... L. 210
[10.8.7 makeServerConnections . . . . . . . . . . . . . ... 212
[10.9 Condition Handling|. . . . ... ... ... ... ... ... ... . ... 213
M09T imsertCondl . . . . .« o o 213
[10.9.2 changeCond|. . . . . . . . . . . . 214
10.9.3 checkMemostackl . . . . . ... ... . L 214
[[0.9.4 checkConditionl . . . . . . . . . . . . .. 215
[10.10Dialog Handling] . . . ... ... ... ... ... .. 216
MOT0TredrawWinl . « .« v v v v vt e e 216
[L0.10.2mystrnepy|. . . . . . . oo oo 216
[10.10.3inclaneNumbers| . . . . . . . . . ..o 216
[10.10.4declineNumbers] . . . . . . . . ... oo 217
[0.70.5decreaselineNumbers] . . . . . . . . . ... oL 217
[0.I0.6overwriteBuffed . . . . . . . .. .. .. ... 217
[10.10.7moveSymForward|. . . . . . .. ... 219
[0.d0.8clearCursorlimel . . . . . . . . . . . .. 220
(10.10.91mmsertBuffer] . . . . . . . . ... 220
(10.10.1GddBuffer'loSym| . . . . . ... ... ... o oo 222
.............................. 223
[[0.10.12ipdatelnputsymbol]. . . . . . . . . . . ... ... 224
010 I3rawCursor] . . . . . . . . . e e 224
[10.10.14noveCursorHomel. . . . . . . . . . . . .. 225
10.10.1moveCursorknd|. . . . . . . . . . .. 226
[10.10.16v01d moveCursorkorwardl . . . . . . . . . . ... ... .. 226
[0.10.TmoveCursorDownl. . . . . . . . . . . . 227
(10.10.18noveCursorUp| . . . . . . . . . . . o 227
[10.10.1@JearCursor] . . . . . . . . . . 228
[10.10.2GnoveCursorBackwardl . . . . . . . . . . . .. ... 229
[0.70.2MoveRestBackl . . . . . . . . . ... 229
[0.70.2%eleteRestOMine . . . . . . . . . . . . 230
10.10.2»backOverEolnl . . . . . . . . . . . . 231
10.10.24noveBackOneCharf . . . . . . . . . . .. .. . ... 233
10.10.2®ackOverCharl . . . . . . . . . . .. ... .. . 235
[0.1026@eleteEolnl . . . . . . . . . .. 235
[0.70.2deleteOneChar . . . . . . . . . . . . 237
[10.1028leleteCharf . . . . . . . . . . . 238
(10.10.29oughknter| . . . . . . . . . 238
[10.10.3@nterNewlinel . . . . . . . . . . . .. 240
.................................... 241
[10.11Format and Display a page] . . . . . .. .. ... ... ... L. 244
[[0.IT.TshowPage] . . . . . . . . . . 244
[10.11.2exposePage| . . . . . . . . .o 246
[10.11.3scrollPage| . . . . . . . . . . . . . 247

[10.11.4pastePage| . . . . . . . . . oo 248




viii CONTENTS

[10.12Event Handling| . . . . . . . . . .. . o 249
[10.12. 1 mainkEventLoop|. . . . . . . . .. ..o oo 249
[10.12.2handleEvent]. . . . . . . . ... 250
10.12.3createWindowl . . . . . . . . oL L Lo 253
[10.12.4quitHyperDoc|. . . . . ... ... ... oo 253
................................... 254
10.12.6downlinkl . . . . ... ... .. 255
[012.7memolinkl . . . . . . . . ... . 255
[10.12.8killAxiomPage| . . . . . ... ... oo oo 255
................................... 256
MOT2T@eturnlinkl . .« - o o o v o e 256
.................................... 257
1012 12vindowlinkHandler| . . . . . . . . ..o oo 257
[10.12. 1dnakeWindowlankl . . . . . . .. ..o oo oo 257
[10.12.1dispwindowlinkHandler{ . . . . . . . . . ... ... ... ... ... 258
[10.12.1pasteButton|. . . . . . ... ... ... o oo 258
[0 12 1GelpFordyperDod . . . . . . . . . . . . 259
1012 1fndButtonInliastl . . . . . . . .. oo 259
[10.12.1&etHyperLink] . . . . . . .. . .. ... ... .. ... .. ... 260
[0.12.T%andleButtonl . . . . . . . . . ... 260
[10.12.2@xatHyperDoc| . . . . . . . .. ... oo oo 264
MOT22BetWindowl . . . . o v v v et e 265
[10.12.22learExposures| . . . . . . .. .o 266
[10.12.2%etNewWindow| . . . . . . . . . . . . .. .. . . 266
L0.12.24etCursor] . . . . . . . . . e 269
[10.12.25hangeCursor| . . . . . . .. .. .. 269
............................ 269
[0.12.2MmitCursorState] . . . . . . . . ... 270
[0.12.28nitCursorStates . . . . . . .. ... 270
[10.12.29nakeBusyCursor| . . . . . . . . . . . . ... ... 270
[10.12.3nakeBusyCursors| . . . . ... ... ... o oL 271
10.12.3HyperDocErrorHandler| . . . . . . . . .. ... .. ... ... ... .. 271
M01232etErrorHandlers] . . . . . o e 271

[10.13Line Extent Computation| . . . . . . . . . . ... L oL oL 272
[10.13.1 computelnputbxtent| . . . . . . . . ... oo o 272
[10.13.2 computePunctuationkExtent| . . . . .. ... ... o000 000 272
10.13.3computeWordExtent] . . . . . . . . . .. ... ... ... ... 274
[[0:13 4 computeVerbatimExtent] . . . . . . ... .. .. .. ... ........ 275
110.13.5 computeSpadsrctxtExtent| . . . . . . . .. ... oo 0oL 275
110.13.6 computeDashkxtent| . . . . . . ... ... ..o o000 275
[10.13.7computeTextExtent] . . . . . .. ... ... 0oL 276
110.13.8 computeBeginltemskxtent|. . . . . . .. .. ..o 283
110.13.9 computeltembExtent| . . . . . . ... ..o o000 284
[10.13.1@omputeMitembExtent| . . . . . . . . ... o oo 284
10.13.1endifExtent] . . . . . . .. .. 284




CONTENTS ix

[10.13.18omputeCenterkixtent| . . . . . . . . . ... ... oL 286
(10.13.14¢omputeBflxtent|. . . . . . . . . ..o oo 287
(10.13.18omputeEmbxtent| . . . . . . . ... oo oo oo 287
(10.13.1eomputeltExtent| . . . . . . . . ... oo 287
[10.13.1¢omputeRmExtent| . . . . . . . ... ... o 0000 288
[10.13.18omputeButtonkxtent| . . . . . . . .. ..o o000 288
[10.13.1¢endbuttonkxtent] . . . . . . . ... o oo 289
[10.13.2@omputePastebuttonkxtent| . . . . . .. .. ... 00000 290
[10.13.2kndpastebuttonkxtent| . . . . . . ... oo 290
[10.13.220omputePastebixtent] . . . . . . ... ... 291
10.13.28omputeSpadcommandbxtent|{ . . . . . . . . ... ..o 291
[[0:132¢omputeSpadsrcExtent]. . . . . . . ... ... ... ... .. ... .. 292
[10.13.28ndSpadcommandkExtent| . . . . . . .. ... ... 292
[10.13.2@ndSpadsrcExtent| . . . . . . . . .. .. ... . o 293
[10.13.2ComputeMboxkExtent| . . . . . . . .. ... o 294
[10.13.28omputeBoxkxtent| . . . . . . . . ..o oo 294
[10.13.29omputelrExtent| . . . . . . . . . . .. . oo 295
[10.13.3@omputelmagebixtent|. . . . . . . . ..o 296
[10.13.3tomputeTablekxtent| . . . . . . . . . .. ... o000 296
[10.13.32omputelitlelxtent| . . . .. ... ... ... ... o oL 297
[[0.133%omputeHeaderExtent] . . . . . . . . . . . . .. 2908
[10.13.3¢omputelkooterkxtent| . . . . . . .. ..o oo 299
[10.13.38omputeScrollingkxtent| . . . . . . . ... oo oo 299
[0.13.36tartNewlinel . . . . . . . . . ... 300
(0.13.3%¢enterNodesl . . . . . . . . .. L 300
[10.13.3®unctuationWidth| . . . . ... ... ..o o o000 301
............................. 301
MOT34ordWIdTD - - -« o o o e e 302
[H0.134dverbatimWidthl . . . . . . . . ..o 302
[10.13.43ndthOfDashl . . . . . . . .. ... 302
013 48extWidthl. . . . . . ..o 303
[0I3440talWidthl . . . . . . . . . . .o 307
1013 4mitExtents . . . . . . . . . . 309
[10.13.46nitThtlekoxtentsl. . . . . . . . . . ..o 309
MOIBZTOIETCRT -« « o o v o et e e e e e e 310
[10.13.48extHeight|. . . . . ... .. ... oo 310
[0 13 4%extHeightl] . . . . . . . . . o 310
[10.13.0Bnax Xl . . . . . . . e e e 313
MOIBERVAIIE . . o o v o e e e e e 315
[10.13.52railingSpace| . . . . . . . . . .. 316
[10.13.53nsertBitmapkilel . . . . . .. .o oo 316
[10.13.54nsertPixmaplkile] . . . . . ... ... oo 317
10.13.5lh| . . . . . . 318
[[0.74Handling forms| . . . . . . . . . . .. 318
(10.14.1 computeFormPagel . . . . . . . . ... oo 319




CONTENTS

110.14.3windowHeight|. . . . . . . . ... ... .. o oo 319
[10.14.4formHeaderExtent] . . . . . . . .. .. ... L 320
[10.14.5formFooterExtent] . . . . . . . . .. ... o 320
[10.14.6 formScrollingkixtent| . . . . ... ... ... o Lo 321
[[0.15Managing the HyperDoc group ek . - « « « o« v o v oo e e e 321
[[0T5 T popGroupStack] . . . . . . . v o v o 321
[10.15.2 pushGroupStack| . . . . . . . .. o oo 322
[10.15.3mitGroupStack| . . . . ..o 322
[10.15.4emTopGroup| . . . . . . . . .o 323
[10.15.0rmTopGroup| . . . . . . .. ... 323
................................ 323
015 7DITODCIOUD] - - - « « e e oo 324
[10.15.8ttTopGroup| . . . . . . . . . . . . e 324
[10.15.9 pushActiveGroup| . . . . . . . . . . ... 324
[10.15.1pushSpadGroup| . . . . . . . . . . . 325
110.15.1Init TopGroup| . . . . . . . . . . oo 325
110.15.12enter'TopGroup| . . . . . . . . . . . . .o 325
110.15.18opyGroupStack] . . . . . . . . . ... 326
[10.15.14reeGroupStack] . . . . . . . . . .. 326
[10.16Handle input, output, and Axiom communication|. . . . . . . . ... .. ... 327
MOI6.TmakeRecordl. . « « « v o vovove e e 327
[10.16.2verityRecord| . . . . . . . . . .. 327
[10.16.3ht2Input|. . . . . . . ... 328
[10.16.4 makelnputFileName| . . . . . . . .. ..o oo oo 328
[0I65makePasteFileNamel . . . . . . . . . oo vt 329
[10.16.6 makeThelnputkile] . . . . ... ... ... ... ... ... . 329
[[0:16.7makelnputFileFromPage] . . . . . . . . . . . ... .. .. .. ... ... 330
................................... 331
10.16.9inlastAndNewerl . . . . . . . . ..o 332
[10.16.10nakelnputFilelist| . . . . . ... ... ... .. ..o oo 333
10.16.1printPasteLinel . . . . . . ... ... oo o000 333
M0.16.ZotSPAdOUDIY « « « « « « o v e e e e e e e 334
[[016.1%etGraphOutput] . . . . . . . . . . . . 334
[0.16d4endCommandl . . . . . . . . . ... 335
[10.16.1printPastel . . . . . . . . . . ... 336
[10.16.1printGraphPaste] . . . . . ... ... o oo 336
1 1 initialization codel . . . . . ... ..o 337
[10.17.TinitializeWindowSystem| . . . . . . . . . .. ... oo oL 337
[10.17.2init TopWindow| . . . . . . . . . . . ... Lo 339
[10.17.3openFormWindow| . . . . . . ... ... oo 340
1017 4mitFormWindowl . . . . . . . . ... 341
[0I75setNameAndIconl . -« « o o v v v o e e e 342
[10.17.6 getBorderProperties| . . . . .. ... .. ... ... . 0oL 342
10.17.7openWindow| . . . . . . . . Lo 343
10.17.8setSizeHintdl . . . . . . . . . .. 344
(0 0getGUS| . . . . o e 346



CONTENTS xi

10.17.10cadFontl. . . . . . . . . . e 347
[10.17.TingltColorsAndFonts| . . . . . . . . . . . . .. ... ... .. ... .. 347
[10.17.12hangeText| . . . . . . . . . . . 351
................................... 351
[[0.17 TdnergeDatabases . . . . . . . .. ... ... .. .. ... ... . ... . 352
MOITIBSIESSl . - o o v e e e e e e e e e e 354
|110.18Handling user page interaction| . . . . . . . .. ... . ... ... ... ..., 354
MOISTHIBOX - - « « v v v o oo e e e e e 354
[10.18.2togglelnputBox| . . . . . . ... ... oo oo 355
............................... 355
MOI8AclearBDS . - . . . o o oo 356
[10.18.5 changelnputkocus| . . . . . . . .. ... oo oo 356
[10.18.6 nextInputFocus| . . . . . . ... oo 357
[10.18.7previnputltocus| . . . . . . ... oo 357
(1018 8returnlteml . . . . . . ..o 358
[0I89deletelteml . . . . . . . . . .. 358
[10.19Manipulate the item stackl . . . . . . . . ..o oo 359
(10.19.1 pushltemStackl . . . . .. .. ... oo oo 359
L0192 clearTtemStackl . . . . . . . . . ... Lo 359
[10.19.3popltemStack| . . . . . .. ... ... oo 360
10.19.4 copyltemStack| . . . . . . ... oo o 360
M0.I9.5freeltemStackl . . . . . . . .o 361
[10.20Keyboard handling . . . . . . . .. ... L oo 361
[10.20.ThandleKey|. . . . . . . . . 361
[10.20.2 getModifierMaskl . . . . . . ... oo 364
[10.20.31mitKeymn| . . .. ..o 365
[[0:2THandle page Macros] . . . . . o v v v v e e 366
(10.21.1scanHyperDoc| . . . . . . . . . . o 366
MO2T2number] -+« o o o oo 367
[10.21.3loadMacrol. . . . . . . .o 367
[021.4initParameterEleml . . . . . . . . . .. L Lo o 369
[10.21.5 pushParameters| . . . .. . . ... .. ... ... o L. 369
[10.21.6 popParameters| . . . . . . . ... oo 370
[10.21.7parseMacro| . . . . . . .. L 370
[10.21.8 getParameterStrings| . . . . . . . . ... Lo 371
[10.21.9parseParameters| . . . . . . . . . . ... o L 373
[10.22Memory management routines| . . . . .. ... ... 374
M02217reelfNONNULT] - « « « o v oot e et e e e e e 374
[10.22.2allocHdWindowl. . . . . . . . . .. oo 374
[10.22. 3freeHdWindowl . . . . . . . . . .. Lo 375
M[022.4allocNode . . . . . . . ... 375
M0225freeNodel. . . . . . . .. 376
(0.22.6alloclfnodel . . . . . . . ..o 379
[10.22.7allocCondnode| . . . . . . . . . .o o 380
[10.22.81freeCond| . . . . . . . .. 380




xii

CONTENTS

[10.22.14reeString] . . . . . . . ... 384
[[0:22T8reeDepend] . . . . . . . . .. 384
1022 T@lontFreel. . . . . . . ... 384
1022 1Treelines|. . . . . . . . . . 385
[10.22.18reelnputltem| . . . . . . ... ... oo oo 385
................................ 385
M0220000T0pUIBON] - « - « « o e e e e e 386
[0222freeRadioBOXes] - .« .« « « v v v v e 386
[10.22.22llocInputline| . . . . . . ..o 386
[10.22 2allocPasteNodel . . . . . . . . ... Lo o 387
[[0.22.24llocPatchstore]l . . . . . . . . ... . 387
[0.222%reePatchl . . . . . . . . . o 388
110.22.2@llocInputbox| . . . . . . ..o 388
................................... 388
110.22.2&llocButtonlastl . . . . . . .. ..o 389
[0222FreeButtonlist] . . . . . . . . ... 389
10.22 3@esizeBufter] . . . . . .. ..o 389
110.23Page parsing routines| . . . . . . . . .. .. Lo e 390
10.23. 1 PushMRI. . . . . . . . e 390
................................... 390
[10.23.3loadPage]l . . . . . ... 391
[10.23.4displayPage| . . . . . ... ... oo oo 391
[[0:235formatPage] . . . . . . . . ... . 392
[10.23.6 parseFromString| . . . . . ..o Lo 393
[10.23.TparseTitle] . . . . . . . . .. . . 393
110.23.8parseHeader|. . . . . . . . .. 394
[10.23.91mitParsePagel . . . . . . ... oo oo 394
[023T@nitParsePatchl . . . . . . o oo 395
[10.23.1barsePage| . . . . . . . . .. 395
110.23.1parseHyperDoc| . . . . . . .. . oo 396
110.23.1parsePagekrom>ocket| . . . . . . ..o o000 403
[10.23.1parsePageFromUnixfd . . . .. ... ... ... ... ... ... .. 404
[[0:23T6tartScrolling] . . . . . . . . . o 405
[10.23. 16tartFooter] . . . . . . . .. oL Lo 405
[10.23.7endAPagel . . . . . . . . . .. 406
[10.23.1®arseReplacepage|. . . . . . . . .o 407
[10.23. 19%indowkquall . . . . . . .. oo 407
10.23.20vindowCodel . . . . . . ..o 407
1023 2%windowldl . . . . . . ..o 407
10.23.22eadHtDbl . . . . . . .. 408
[0232FeadtFId . . . . o o o oo e 409




CONTENTS xiii

[10.23.2makePasteWindowl . . . . . . . ... .. .. ... ... .. 414
[10.23.2@makeSpecialPage] . . . . . ... oo oo 414
10.23.2alnl . . . . . o o e e e e e e e e 415
[10.23.28ddDependencies| . . . . . ... ..o oo 415
10.23.2%Number] . . . . . . . . . 416
[10.23.3@arserkirror| . . . . . .. L 417
[10.23.3petFilename|. . . . . . ..o 417
[10.23.3%etInputString] . . . . . . ... 418
[10.23.3getWhere| . . . . . . ... 419
R T P 419
|10.24 E andle Inputstring, SimpleBox, RadioBox input| . . . . ... ... ... ... 420
[0 24 TmakelnputWindow] . . . . . . . . . o oo i 420
[10.24.2makeBoxWindow] . . . . . . . . ... Lo oo 421
[10.24 3mitializeDefault]. . . . . . . ..o oo 421
[10.24 4 parselnputstring] . . . . . . ... ..o 422
0245 DATSEOUIDIEN0N] - - « « « « « v o e e e e e e 424
[[0:246 parseRadiobox] . . « « « v o v v v 425
[10.24. 7addBoxToRblistl . . . . . . . . ... o 427
[10.24.8checkOthersl . . . . . . . . .. . 428
024 91msertlteml . . . . . . . . ... Lo 428
(024 10nitPasteltem| . . . . . . . ..o L 429
[10.24. 1Yepasteltem| . . . . . . . . . .o 429
[024T2urrentTtem] . . . . . . . . . o . 430
[10.24.1&lreadyThere] . . . . . . . . . . . 430
[10.24.1parseRadioboxes| . . . . . . . ... oo 431
[10.25Routines for paste-in areas|. . . . . . . . .. ... Lo 432
[10.25.1parsePaste] . . . . .. ... ... ... o 432
[[0.25.2parsePastebutton] . . . . . . . . . . .. .. . ... ... 434
[10.25.3parsePatch| . . . . . . .. L o 435
[0.25.4loadPatch| . . . . . . .. . 437
[10.26parsing routines for node types| . . . . . .. ..o 438
................................. 438
[[0:262parseCondnode] . . . . . . . . . .. 440
[10.26.3 parseHasreturnto| . . . . . . . . ... o Lo oo 441
[10.26.4parseNewcond| . . . . . . . . . .. Lo 441
[10.26.5parseSetcond| . . . . . . ... 441
[10.26.6 parseBeginltems| . . . . . . .. ... 0oL 442
[10.26.7parseltem| . . . . . . . . . Lo 443
[10.26.8 parseMitem| . . . . . . .. Lo 443
[10.26.9parseVerbatim| . . . . . . ... .. Lo 444
[10.26.1parselnputPix]. . . . . . . ... oo 445
[10.26.1parseCenterline] . . . . . . ... ... ... oo 446
[[0:26.1parseCommand] . . . . . . . . v vt 446
[10.26.1parseButton]. . . . . . . . . . . .. .. 447
[10.26.1dharseSpadcommand| . . . . . . . . . ... 448

M0.26. IArseOPAdsTd - .« « « o o v o oo e e 449




Xiv

CONTENTS

[10.26.1marseknv] . . . . . ..o 449
[10.26.1parseValuel| . . . . . . . . ..o 450
[10.26.1®arseValue?| . . . . . . . . . . ... 451
[10.26.19arseTablel . . . . . .. ..o 451
[10.26.2pparseBox|] . . . . . ... 452
[[02262ParseMbox] . . . . . . . . .. 453
[10.26.2parsekree] . . . . . .. 453
[10.26.2parseHelp| . . . . . . . . .. 454
[10.27Reading bitmaps| . . . . . . . ... 454
10.27.1 HT'ReadBitmapkile| . . . . . . . ... ... ... ... ... .... 454
M0272readHofl . . . . . . o o oo 457
[0273readWandHl . . . . . o o o ot 457
[10.27.41nsertImageStruct| . . . . . ..o 458
[10.285crollbar handling routines| . . . . . . . .. ... .. oL 458
[0.28 TmakeScrollBarWindowsl . . . . . . . ... ... ... ... ... ... . 459
[0.28 2drawScroller3DEffects] . . . . . .. ... ... ..o 461
[10.28.3showScrollBarg . . . . . . . . .. ... 462
10.28 4moveScroller] . . . . . . ... 463
[10.28. 5drawScrolllanes| . . . . . . . .o 463
[[0.28.6 calculateScrollBarMeasured . . . . . . .. .. .. ... L. 464
M[028TTinkScrollBarsl . . . . . . .« o o o 465
................................... 166
[10.28.9scrollUpPage|l . . . . . . . . . . 467
[10.28.1@crollToFirstPage| . . . . . . . . . . . . ... .. .. ... ... ... .. 467
[028TkcrollDownl . . . . . . o o o 467
[10.28.13crollDownPage| . . . . . . ... ..o o oo 468
M028T3crollScroller] . . . . . o o o 468
[10.28 ThideScrollBars] . . . . . . . . oo 469
[10.28.1etScrollBarMinimumbize| . . . . . . . . . oo o000 470
...................................... 470
[10.28.1¢hangeWindowBackgroundPixmap| . . . . . ... ... ... ... ... 470
|10.29lzisglax text object| . . . . ..o 471
MO29TSROWTEXE -« « v v v vt e et e e 471
[10.29.2showlinkl . . . . . . . . .. L 476
[10.29.3showPastel . . . . . . . . ... o 477
[[0.29.4showPastebuttonl . . . . . . . . . . .. ... . 478
[10.29.5showlnput|. . . . . ... .. ... oo 478
[[0:29:6showSimpleBox] . . . . . . . . . . 479
110.29.7showSpadcommand|. . . . . . ... .. ... .. ... ... ... 479
[10.29.8showlmagel . . . . . . . . . . . .. .. .. .. 480
[10.30Axiom communication interfacel . . . . . . . . .. ... L oL 481
[10.30.1issuedSpadcommand|. . . . . . . .. ..o 481
M0302sendPilel . . . . . . o oo 482
[10.30.31ssueDependentCommands| . . . . . . . .. ... ... 483
10.30.4markAskxecuted| . . . . . . . .. Lo 484




CONTENTS XV

10.30.6 clearExecutionMarksl . . . . . . . .. ... L oo 485
[10.30.7 acceptMenuConnection| . . . . . . . .. .. . ... ... ... ..... 486
[10.30.8 acceptMenuServerConnection| . . . . . . . . . .. ... ... ... ... 487
(10.30.9print ToString| . . . . . . . ... Lo 488
(10.30.1print ToStringl| . . . . . . . ... 488
M0.30.I0ssueServerCommandl. - -+« « ¢ v vt 493
[10.30.12ssueServerpaste] . . . . . . . . . . ... 494
[10.30.13ssueUnixcommand| . . . . . . . . . . .. .. 495
[030.14ssueUnixlinkl . . . . . . . . . o oo 495

496

496

497

(10.30.18endLispCommand| . . . . . . . . . . .. . L 497
[10.30.1@scapeString] . . . . . . . . ... L 497
[10.30.20nescapeString] . . . . . ... ... L 498
M0302F0seClent] . - -« v v v v v 498
[10.30.22rintSourceToStringl . . . . . . . . . ... 499
[10.30.2printSourceToStringl| . . . . . . . oL Lo oo 499
[10.31Produce titlebar] . . . . . . . . ..o 507
03T TmakeTitleBarWindowsl . . . . . . . ... ... ... ... ... ..... 507
[03T2showTitleBad . . . . . . . . . . ... 508
(10.31.3linkTitleBarWindows| . . . . . . .. ..o oo 509
[10.31.4readTitleBarlmages| . . . . . . . . ... ..o oo 510
[10.31.5 getTitleBarMinimum®size| . . . . . . . . .. ... .. oL 511
MOBTOIATI - -« « o v v e et e e e e 511

|11 The htsearch script| 515
12 The presea script 517
2T token Dl - . . o o o o 518
[13 The Bitmaps| 523
MBIREACON . « o v o e e e e e e 523
[13.2 exit.bitmap| . . . . . . .. 524
[13.3 help2.bitmap| . . . . . .. .. 524
[13.4 returnd.bitmap| . . . . . ... 525
[13.5 up3d.bitmap| . . . ... ... 526
..................................... 526
13.7 exit3d.bitmap| . . . . . . ..o 527
[13.8 help3d.bitmap|. . . . . . . . ... 528
[13.9 home3dd.bitmap| . . . . . . . . . . 528
[13.10updd.bitmap| . . .. ... ... 529
13.11noop3d.bitmap| . . . . . . . . . . 530

M4 Makefile] 531



xvi CONTENTS

New Foreword

On October 1, 2001 Axiom was withdrawn from the market and ended life as a commer-
cial product. On September 3, 2002 Axiom was released under the Modified BSD license,
including this document. On August 27, 2003 Axiom was released as free and open source
software available for download from the Free Software Foundation’s website, Savannah.

Work on Axiom has had the generous support of the Center for Algorithms and Interactive
Scientific Computation (CAISS) at City College of New York. Special thanks go to Dr.
Gilbert Baumslag for his support of the long term goal.

The online version of this documentation is roughly 1000 pages. In order to make printed
versions we’ve broken it up into three volumes. The first volume is tutorial in nature. The
second volume is for programmers. The third volume is reference material. We’ve also added
a fourth volume for developers. All of these changes represent an experiment in print-on-
demand delivery of documentation. Time will tell whether the experiment succeeded.

Axiom has been in existence for over thirty years. It is estimated to contain about three
hundred man-years of research and has, as of September 3, 2003, 143 people listed in the
credits. All of these people have contributed directly or indirectly to making Axiom available.
Axiom is being passed to the next generation. I'm looking forward to future milestones.

With that in mind I’ve introduced the theme of the “30 year horizon”. We must invent
the tools that support the Computational Mathematician working 30 years from now. How
will research be done when every bit of mathematical knowledge is online and instantly
available? What happens when we scale Axiom by a factor of 100, giving us 1.1 million
domains? How can we integrate theory with code? How will we integrate theorems and
proofs of the mathematics with space-time complexity proofs and running code? What
visualization tools are needed? How do we support the conceptual structures and semantics
of mathematics in effective ways? How do we support results from the sciences? How do we
teach the next generation to be effective Computational Mathematicians?

The “30 year horizon” is much nearer than it appears.

Tim Daly
CAISS, City College of New York
November 10, 2003 ((iHy))



Chapter 1

Overview

This book covers 5 top level commands that make up the Axiom Hyperdoc browser. The
primary command is the hypertex command which can be run as a standalone program
to browse the Axiom documentation. It can also be run by Axiom to enable lookup of
information in the Axiom runtime.
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1.1 The Original Plan

The Original Hypertex Plan (courtesy of Scott Morrison)
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1.2. EXTERNAL VARIABLES 3

1.2 External Variables

Not mentioned elsewhere,

e the HTPATH shell variable, if set, is used to resolve page path names.

e the HTASCII shell variable, if set, is used to choose between ascii and the IBM Code
Page 850 character set. See initScanner on page [104]

e the XENVIRONMENT shell variable, if set is used to find the X database to merge,
otherwise it uses .Xdefaults from the HOME directory. See [0.I7.14] on page

e NOFREE shell variable is supposed to turn off freeing memory. See [[0.22.10 on
page [381]

e SPADNUM shell variable is the number of the spad communication socket. See[T0.30.2
on page

The Axiom user properties in $HOME/.Xdefaults. can contain these initialization names:

e Axiom.hyperdoc.FormGeometry
e Axiom.hyperdoc.Geometry

e Axiom.hyperdoc.ActiveColor

e Axiom.hyperdoc.Background

e Axiom.hyperdoc.EmphasizeColor
e Axiom.hyperdoc.EmphasizeFont
e Axiom.hyperdoc.Foreground

e Axiom.hyperdoc.InputBackground
e Axiom.hyperdoc.InputForeground
e Axiom.hyperdoc.SpadColor

e Axiom.hyperdoc.SpadFont

e Axiom.hyperdoc.RmFont

e Axiom.hyperdoc.TtFont

e Axiom.hyperdoc.ActiveFont

e Axiom.hyperdoc.AxiomFont

e Axiom.hyperdoc.SpadFont

e Axiom.hyperdoc.EmphasizeFont
e Axiom.hyperdoc.BoldFont

e Axiom.hyperdoc.Font



4 CHAPTER 1. OVERVIEW

1.3 hypertex

Usage: hypertex [-s]

1.4 htsearch

Construct a page with a menu of references to the word. The syntax of the command is:

Usage: htsearch word

1.5 spadbuf

Usage: spadbuf page_name [completion_files]

1.6 hthits

Usage: hthits pattern htdb-file

1.7 ex2ht

Usage: ex2ht exfile.ht ...

1.8 htadd

HyperDoc database file manager

Usage: htadd [-s|-1|-f db-directory] [-d|-n] filenames



Chapter 2

The hypertex language

\$Data
\#
\%
\&
\,
\-
\/
\:
\[
\]
\_
\{
\}

\aleph

\aliascon#1#2
\aliascon{HomogeneousAggregate\&}{HOAGG-}
\allowbreak

\alpha

\argDef{"Axiom 2D"}

\asharp{}

\aspSectionNumber

\aspSectionTitle

\autobutt{BROWSEhelp}

\autobuttons
\autobuttLayout{\HelpButton{#1}}

\axiom

\axiom{ x+ y+ =z =28}
\axiomcommand{)lisp (defun f () (pprint "hello"))}
\axiomviewport

\axiomviewportasbutton
\axiomviewportbutton
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\axiomx1{}

\axiomFunFromX
\axiomFunFrom{**}{Float}
\axiomFunX{declare}
\axiomFun{AND}
\axiomGlossSee{#1}{#2}
\axiomOpFrom{*}{QuadraticForm}
\axiomOpX

\axiomOp{#1!}

\axiomOp{*}
\axiomSig{Integer}{List Integer}
\axiomSyntax{()}
\axiomType{AbelianMonoid}

begin{array}{ccl} ... \end{array}
begin{page}{AlgebraPage}{Abstract Algebra}
\end{page}

\backslash

\baseLeftSkip

\baselineskip 10pt

\baselineskip

\beep

(Note: all begin and end items should be prefixed with a backslash)
begin{figXmpLines} ... end{figXmpLines}

begin{figure}[htbp] ... end{figure}

\beginImportant ... \endImportant

begin{items}[how wide am I] ... end{items}
begin{paste}{AssociationListXmpPageFulll}{AssociationListXmpPageEmpty1l}

end{paste}

begin{patch}{AssociationListXmpPagePatchi} ... end{patch}
begin{picture}(183,252)(-125,0) ... end{picture}
begin{quotation} ... end{quotation}

begin{scroll} ... end{scroll}

begin{spadsrc} ... end{spadsrc}

begin{tabular}{ccc} ... end{tabular}



begin{texonly} ... end{texonly}
begin{verbatim} ... end {verbatim}
begin{xmpLines} ... end{xmpLines}

\begingroup ... \endgroup
\beginitems ... \enditems
\beginmenu ... \endmenu
\beginscroll ... \endscroll

\bf

\bgroup
\bigbreak
\blankline
\bmod

\bot
\bound{Data}
\boxvalue{bl}
\Browse{}
\bs{}
\bullet

\caption{Three-Dimensional Lighting Panel.}
\cdot

\cdots

\center

\centerline
\chapref{ugPackages}.{ugCategories}{12.12. }{Anonymous Categories}
\chi

\cite{gtz:gbpdpi}

\cleardoublepage

\command

\con

\conf

\controlbitmap

\ControlBitmap

\ControlBitmap{continue}

\coprod

\cos

\csch

\ddots

\def

\delta

\del
\displaystyle
\div

\dlink

\Clef{}
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\dom

\dot

\dots

\downarrow
\downlink{‘Table’}{TableXmpPage}

\egroup

\ell

\else

\em

\emptyset

\end

\env{AXIOM}
\epsffile[0 0 295 295]{../ps/23dcola.ps}
\epsilon

\erf

\eta

\eth

\examplenumber
\exists

\ExitBitmap
\ExitBitmap{}
\exitbuttons
\ExitButton
\ExitButton{QuitPage}
\expr{1}
\exptypeindex{FortranCode}

\fakeAxiomFun{bubbleSort!}
\fbox{Boxed!}

\fi

\footnote

\forall

\frac{(x - 1)"2}{2}
\free{Data}

\frenchspacing
\funArgs{color}
\funSyntax{blue}

\Gallery{}
\gamma_{i, j}

\Gamma

\gdef
\generalFortranNumber
\generalFortranTitle
\geq

\glossSee

\gloss

\gotoevenpage
\GoBackToWork{}

THE HYPERTEX LANGUAGE



\graphpaste{draw(cos (x*y) ,x=-3..3,y=-3..3)}

\hangafter=1

\hangindent=2pc

\hasreturn

\hbadness = 10001

\hbar

\hbox

\HDexptypeindex{Any}{ugTypesAnyNonePage}{2.6.}{The ‘Any’’ Domain}
\HDindex{list!association}{AssociationListXmpPage}{9.1}{AssociationList}
\HDsyscmdindex{abbreviation}{ugSysCmdcompilePage}{B.7.}{) compile}
\head{section}{Diversion: When Things Go Wrong}{ugIntProgDivTwo}
\head{subsection}{Arithmetic}{ugxCartenArith}

\helpbit{axes3D}

\HelpBitmap

\HelpBitmap{}

\HelpButton{#1}

\HelpButton{ugHyperPage}

\helppage{TestHelpPage}

\hidepaste

\horizontalline

\hspace

\htbitmap{f01qdf}

\htbitmap{great=}

\htbmdir{}

\htbmfile{pick}

\httex{At the end of the page}

\huge

\HyperName

\HyperName{}

\hyphenation

\ifcond

\ignore{Table}

\imath

\indent{0}

\indented

\indentrel{3}

\index{axiom}

\ind

\infty
\inputbitmap{/usr/include/X11/bitmaps/1x1}
\inputbox [1]{three}
\inputimage{{#1}.view/image}}
\inputpixmap
\inputstring{FindTopic}{15}{series}
\input{gallery/antoine.htex}
\int_{0}"{1}

\iota

\it
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\item
\item[1. ]
\ixpt{}

\kappa
\keyword

\labelSpace{1l.5pc}

\label{fig-clifalg}
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\ugxProblemSeriesSubstituteNumber
\ugxProblemSeriesSubstituteTitle
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\ugxProblemSymRootAllNumber
\ugxProblemSymRootAl1Title
\ugxProblemSymRootAllTitle
\ugxProblemSymRootOneNumber
\ugxProblemSymRootOneTitle
\undocumented

\unind

\unixcommand{ (Postscript)}{ghostview
\unixlink{Some file}
\unixwindow

\uparrow$

\UpBitmap{}

\upbutton{Click here}{UpPage}
\upsilon

\Upsilon
\userfun{bubbleSort2}

\varphi

\vbox

\verb+--+

\vertline
\viewport{/tmp/mobius}
\viewportasbutton{/tmp/mobius}
\void{}

\vskip .5

\vskip 1pc

\vskip 4pt

\vspace

\vspace{-25}

\windowid
\windowlink{ErrorPage}{ErrorPage}

\xdefault{Bld14}
\Xi
\xtc{

CHAPTER 2.

THE HYPERTEX LANGUAGE

This is a \pspadtype{Record} type with age and gender fields.

H

\spadpaste{Data := Record(months0ld :

}
\xmpLine{)set fun comp on}{}

\zag{1}{6}+

\zeta

Integer, gender : String) \bound{Data}}



Chapter 3

Hypertex Call Graph

This was generated by the GNU cflow program with the argument list.

Note that the

line:NNNN numbers refer to the line in the code after it has been tangled from this file.

cflow --emacs -1 -n -b -T --omit-arguments hypertex.c

;; This file is generated by GNU cflow 1.3. -*- cflow —*-
0} +-main() <int main () line:14475>
+-checkArguments() <void checkArguments () line:3041>

2

© 00N O W
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10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

{

1}
2}
2}
1}
2}
3}
4}
4}
4}
4}
4}
2}
3}
2}
2}
2}
1}
2}
2}
2}
2}
2}
3}
3}
1}

+-initHash() <void initHash () line:3014>
| +-hashInit() <void hashInit () line:2091>
\-halloc() <char #*halloc () line:2070>

| +-stringHash() <int stringHash () line:2177>

| +-windowEqual() <int windowEqual () line:10409>

| \-windowCode() <int windowCode () line:10413>
+-parserInit() <void parserInit () line:2326>

| +-hashInit() <void hashInit () 1line:2091> [see 7]

+-fprintf ()
\-exit ()

+-fopen()
+-malloc()
+-fprintf ()
+-sprintf ()
\-exit ()

+-stringEqual() <int stringEqual () line:2185>

\-strcmp()

| +-stringEqual() <int stringEqual () line:2185> [see 14]

| +-stringHash() <int stringHash () line:2177>

| +-halloc() <char *halloc () 1line:2070> [see 8]

| \-hashInsert() <void hashInsert () line:2104>
+-halloc() <char *halloc () 1line:2070> [see 8]

+-readHtDb() <void readHtDb () line:10428>

\-fprintf ()
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
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2}
2}
2}
2}
3}
3}
3}
3}
3}
3}
3}
2}
3}
4}
4}
3}
3}
3}
4}
5}
6}
6}
6}

7}
7}
7}
6}
6}
4}
4}
4}
4}
4}
3}
4}
4}
4}
3}
3}
3}
3}
3}
3}
3}
3}
3}
3}
4}
4}
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+-hashInit() <void hashInit () line:2091> [see 7]
+-stringEqual() <int stringEqual () line:2185> [see 14]
+-stringHash() <int stringHash () 1line:2177>
+-dbFileOpen() <FILE *dbFileOpen () line:2929>

+-getenv ()

+-fprintf ()

+-exit ()

+-halloc() <char *halloc () 1line:2070> [see 8]
+-strcpy ()

+-strcat ()

\-fopen()

+-readHtFile() <void readHtFile () line:10468>

+-initScanner() <void initScanner () line:2343>
| +-getenv()

| \=-strcmp()

+-strlen()

+-getc()

+-getFilename() <int getFilename () line:10795>
| +-getChar() <int getChar () line:2490>

| \-getChar1() <int getCharl () line:2433>

| +-getcQ

| +-get_int ()
[ +-spadErrorHandler ()
| | <void spadErrorHandler () line:1864>
| | +-longjmp()
| | +-fprintf ()
| | \-exit ()
|  +-get_string_buf ()
| \-fprintf()
+-whitespace()
+-fprintf ()

| +-exit ()

| +-filedelim()

| \-ungetChar() <void ungetChar () line:2400>
+-allocString() <char *allocString () line:2189>
+-halloc() <char #*halloc () line:2070> [see 8]
+-strlen()

\-strcpy ()

strcpy )

strcat()

free()

hashFind() <char *hashFind () line:2139>
+-hashInsert() <void hashInsert () line:2104> [see 24]
+-stat ()

+-sprintf ()

+-perror ()

+-exit ()

+-getToken() <int getToken () line:2535> (R)

| +-strcpy()

| +-free()

4
4
+—
4
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78
79
80

81
82
83
84
85
86

87

88
89
90
91
92

93
94
95

96
97

98
99
100

101
102
103
104
105
106

107

108
109
110
111
112
113
114
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4%}
4}
43}
4%}

4}
4}
5}
5}
63}
7}

8}

8}
9}
9}
8}
8}

9}
9}
8}

9}
9}

9}
10}
10}

10}
8}
8}
73}
6}
6}

6}

6}
7}
7}
7}
6}
7}
7}

+-getChar() <int getChar () line:2490> [see 46]

+-whitespace()

+-ungetChar () <void ungetChar () line:2400> [see 60]

+-getToken() <int getToken () line:2535>

| (recursive: see 74) [see 74]

+-isalpha()

+-keywordType() <int keywordType () line:2865> (R)
+-hashFind() <char *hashFind () line:2139> [see 68]
+-beginType() <int beginType () line:2803> (R)

+-beType() <int beType () line:2735> (R)

+-getExpectedToken()

| <void getExpectedToken () line:2406> (R)
+-getToken()
| <int getToken () line:2535>
| (recursive: see 74) [see 74]
+-tokenName () <void tokenName () line:2204>
| +-strcpy()
| \-sprintf ()
+-fprintf ()
+-printPageAndFilename ()
| <void printPageAndFilename () line:2286>
| +-sprintf()
| \-fprintf()
+-printNextTenTokens ()
| <void printNextTenTokens () line:2313> (R)

+-fprintf ()

+-getToken()

| <int getToken () line:2535>

| (recursive: see 74) [see 74]

\-printToken() <void printToken () line:2276>
+-printf ()
+-tokenName ()
<void tokenName () line:2204> [see 88]

| \-fflush()

+-longjmp ()

\-exit ()
\-strcmp ()

+-fprintf ()

+-printPageAndFilename ()

| <void printPageAndFilename () line:2286> [see 92]

+-printNextTenTokens ()

| <void printNextTenTokens () line:2313> (R) [see 95]

+-jump() <void jump () line:2196>
+-exit ()
+-longjmp ()

\-fprintf ()

\-pushBeStack() <void pushBeStack () line:2689>
+-halloc() <char *halloc () line:2070> [see 8]
\-allocString()

<char *allocString () line:2189> [see 61]
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115
116
117
118

119

120
121

122
123

124

125
126
127
128
129
130
131
132
133
134

135
136
137
138
139
140
141
142
143
144
145
146

147
148
149
150
151
152
153
154
155
156
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N

5}
6}
6}
6}

63}

6}
63}

7}
7}

7}

7}
7}
4}
4}
3}
3}
3}
3}
3}
3}

4}
3}
4}
2}
2}
2}
2}
3}
2}
3}
4}
1}

2}
2}
2}
2}
2}
2}
2}
2}
2}
2}

+_
I
|
I
I
|
I
I
|
I
I
|
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\-endType() <int endType () line:2828> (R)
+-beType() <int beType () line:2735> (R) [see 85]
+-fprintf ()
+-printPageAndFilename ()
| <void printPageAndFilename () line:2286> [see 92]
+-printNextTenTokens ()
| <void printNextTenTokens () line:2313> (R) [see 95]
+-jump() <void jump () line:2196> [see 108]
\-checkAndPopBeStack()
<void checkAndPopBeStack () line:2711> (R)
+-fprintf ()
+-printPageAndFilename ()
| <void printPageAndFilename () line:2286> [see 92]
+-printNextTenTokens ()
| <void printNextTenTokens () line:2313>
| (R) [see 95]
+-jump() <void jump () line:2196> [see 108]
\-free()
+-isdigit ()
\-delim()

+-atoi()

+-fprintf ()

+-ungetc()

+-halloc() <char *halloc () line:2070> [see 8]
+-stremp ()

+-allocPatchstore()

<PatchStore *allocPatchstore () line:9668>
\-halloc() <char *halloc () 1line:2070> [see 8]

\-freePatch() <void freePatch () line:9675>

\-free()

+-fclose()

+-fprintf ()

+-exit ()

+-freeHash() <void freeHash () line:2160>

\-free()

\-freeString() <void freeString () line:9589>
\-freeIfNonNULL() <void freeIfNonNULL () line:9201>

\-free()

initializeWindowSystem()
<void initializeWindowSystem () line:7819>
+-X0penDisplay ()
+-fprintf ()

+-exit ()
+-DefaultScreen()
+-XGContextFromGC ()
+-DefaultGC()
+-DefaultColormap()
+-WhitePixel ()
+-XQueryColor ()
+-BlackPixel ()
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168
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160
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162
163
164
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171
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174
175
176
177
178
179
180
181
182
183
184
185
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187
188
189
190
191
192
193
194
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197
198
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2}
2}
2}
2}
2}

3}
3}
4}
3}
4}
4}
4}
4}
4}
4}
4}
4}
4}
4}
3}
3}
3}
3}
4}
4}
4}
4}
4}
4}
3}
4}
4}
4}
4}
3}
3}
3}
3}
4}
4}
4}
4}
4}
4}
4}
3}
2}
1}
2}

+-XCreateBitmapFromData ()
+-RootWindow ()
+-XCreatePixmapCursor ()
+-XCreateFontCursor ()
+-ingItColorsAndFonts ()

<void ingItColorsAndFonts () line:8206>
+-DefaultColormap ()
+-initGroupStack() <void initGroupStack () line:7325>
| \-halloc() <char *halloc () line:2070> [see 8]
+-mergeDatabases() <void mergeDatabases () line:8427>
| +-XrmInitialize()
| +-strcpy()
| +-strcat()
| +-XrmGetFileDatabase()
| +-XrmMergeDatabases ()
| +-XResourceManagerString()
| +-XrmGetStringDatabase ()
| +-getenv()
| +-strlen()
| \-gethostname()
+-XrmGetResource ()
+-strncpy ()
+-strcpy ()
+-loadFont () <void loadFont () line:8193>
+-XLoadQueryFont ()
+-fprintf ()
+-XQueryFont ()
+-XGContextFromGC ()
+-DefaultGC()
\-exit ()
+-isIt850() <int isIt850 () line:8470>
+-XInternAtom()
+-XGetAtomName ()
+-stremp ()
\-XFree()
+-DisplayPlanes()
+-BlackPixel()
+-WhitePixel ()
+-getColor() <int getColor () line:8384>
| +-printf ()
| +-strcpy()
| +-strcat()
| +-XrmGetResource()
| +-strncpy()
| +-XAllocNamedColor ()
| \-fprintf()
\-makeColors()

\-initText() <void initText () line:6865>
+-initKeyin() <void initKeyin () line:8876>
| +-getModifierMask()
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\ <unsigned int getModifierMask () line:8852>

|
206 { 3} | +-XGetModifierMapping()
207 { 3} |  +-XKeysymToKeycode ()
208 { 3} | \-XFreeModifiermap()
209 { 2} | +-XTextWidth()
210 { 2} | +-XGetDefault()
211 { 2} | +-halloc() <char *halloc () line:2070> [see 8]
212 { 2} | +-strlen()
213 { 2} | \-strcpyO
214 { 1} +-initTopWindow() <int initTopWindow () line:7871>
215 { 2} +-allocHdWindow() <HDWindow *allocHdWindow () line:9207>
216 { 3} +-halloc() <char *halloc () line:2070> [see 8]
217 { 3} +-initPageStructs() <void initPageStructs () line:3029>
218 { 3} +-hashInit() <void hashInit () line:2091> [see 7]
219 { 3} +-stringEqual() <int stringEqual () line:2185> [see 14]
220 { 3} +-stringHash() <int stringHash () 1line:2177>
221 { 3} +-hashCopyTable() <HashTable *hashCopyTable () line:2915>
222 { 4} +-halloc() <char #*halloc () line:2070> [see 8]
223 { 4} \-hashCopyEntry()
<HashEntry *hashCopyEntry () line:2903> (R)
224 { b5} +-halloc() <char #*halloc () line:2070> [see 8]
225 { 5} \-hashCopyEntry()
<HashEntry *hashCopyEntry () line:2903>
(recursive: see 223) [see 223]
226 { 3} \-makeSpecialPages() <void makeSpecialPages () line:10720>
227 { 4} +-hashInsert() <void hashInsert () line:2104> [see 24]
228 { 4} \-makeSpecialPage ()
<HyperDocPage *makeSpecialPage () line:10708>
229 { b5} +-allocPage() <HyperDocPage *allocPage () line:9472>
230 { 6} +-halloc() <char *halloc () line:2070> [see 8]
231 { 6} \-allocString()
<char *allocString () line:2189> [see 61]
232 { b5} +-fprintf ()
233 { b5} +-exit ()
234 { 5} \-free ()
235 { 2} +-allocPage() <HyperDocPage *allocPage () 1line:9472> [see 229]
236 { 2} +-hashFind() <char *hashFind () line:2139> [see 68]
237 { 2} +-fprintf ()
238 { 2} +-exit ()
239 { 2} +-openWindow() <void openWindow () line:8050>
240 { 3} | +-strcpy()
241 { 3} | +-XrmGetResource()
242 { 3} | +-strncpy()
243 { 3} | +-XGeometry()
244 { 3} | +-getBorderProperties()
| | <int getBorderProperties () line:8023>
245 { 4} | | +-atoi()
246 { 4} | | +-fprintf()
247 { 4} | | +-DisplayPlanes()
248 { 4} | | +-BlackPixel()
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4}

5}
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5}

6}
6}
63}
6}
6}
63}
7}
7}
63}
6}
7}
73}
6}
6}
63}
6}
4}
4}
3}
4}
4}
4}
4}
4}
4}
4}
3}
4}
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| +-DefaultColormap()

| \-getColor() <int getColor () line:8384> [see 194]
+-XCreateSimpleWindow ()

+-RootWindow ()

+-WhitePixel()

+-makeScrollBarWindows ()

| <void makeScrollBarWindows () line:12390>

| +-fprintf ()

| +-exit()

| +-XCreatePixmapFromBitmapData()

| +-RootWindow()

| +-DefaultDepth()

| +-XCreateSimpleWindow()

| \-XChangeWindowAttributes()
+-makeTitleBarWindows ()

| <void makeTitleBarWindows () line:14315>

| +-readTitleBarImages()

| <void readTitleBarImages () line:14433>

| +-getenv()

| +-sprintf ()

| \-HTReadBitmapFile ()

| <XImage *HTReadBitmapFile () line:12233>
| +-XCreateImage ()

| +-DefaultVisual ()

| +-zzopen ()

| +-fprintf ()

| +-exit ()

| +-readWandH() <int readWandH () line:12343>
I | +-fgets()

I | \-sscanf ()

| +-fgets()

| +-readHot () <int readHot () line:12327>

| | +-sscanf ()

| | \-fgets()

| +-sscanf ()

| +-halloc() <char *halloc () line:2070> [see 8]
| +-fscanf ()

| \-fclose()

| +-XCreateSimpleWindow()

| \-XChangeWindowAttributes()

+-setNameAndIcon() <void setNameAndIcon () line: