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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On October 1, 2001 Axiom was withdrawn from the market and ended life as a commer-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

Credits

Axiom has a very long history and many people have contributed to the effort, some in large
ways and some in small ways. Any and all effort deserves recognition. There is no other
criteria than contribution of effort. We would like to acknowledge and thank the following

people:

1.0.1 defvar $credits

— initvars —

(defvar credits ’(

"An alphabetical listing of contributors to AXIOM:"

"Michael Albaugh
"Christian Aistleitner
"S.J. Atkins"

"Henry Baker

"Yurij Baransky
"Gilbert Baumslag

"Jay Belanger
"Vladimir Bondarenko
"Peter A. Broadbery
"Stephen Buchwald
"William Burge"
"Quentin Carpent
"Ondrej Certik
"Gregory V. Chudnovsky
"Christophe Conil
"Robert Corless
"Claire Di Crescenzo
"Nathaniel Daly

"James H. Davenport

Cyril Alberga
Richard Anderson

Martin Baker
David R. Barton
Michael Becker
David Bindel

Mark Botch
Martin Brock
Florian Bundschuh

Robert Caviness
Cheekai Chin
James Cloos

Don Coppersmith
Gary Cornell
David Cyganski"
Timothy Daly Sr.
Didier Deshommes

Roy Adler"
George Andrews"

Stephen Balzac"
Gerald Baumgartner"
Nelson H. F. Beebe"
Fred Blair"
Alexandre Bouyer"
Manuel Bronstein"
Luanne Burns"

Bruce Char"

David V. Chudnovsky"
Josh Cohen"

George Corliss"
Meino Cramer"

Timothy Daly Jr."
Michael Dewar"



"Jean Della Dora
"Sam Dooley
"Martin Dunstan
"Robert Edwards
"Richard Fateman
"John Fletcher
"George Frances
"Korrinn Fu"
"Marc Gaetano
"Patricia Gianni
"Teresa Gomez-Diaz

"Johannes Grabmeier

"James Griesmer
"Jocelyn Guidry"
"Gaetan Hache
"Mike Hansen
"Vilya Harvey
"Dan Hatton

"Ralf Hemmecke
"Roger House
"Pietro Iglio"
"Alejandro Jakubi
"Kai Kaminski
"Tony Kennedy
"Klaus Kusche
"Tim Lahey

"Franz Lehner
"Howard Levy
"Michael Lucks
"Camm Maguire
"Bob McElrath
"David Mentre
"Mohammed Mobarak
"Marc Moreno-Maza
"Mark Murray"
"William Naylor
"John Nelder
"Jinzhong Niu"
"Michael 0’Connor

"Humberto Ortiz-Zuazaga"

"Julian A. Padget
"Susan Pelzel
"Ayal Pinkus
"Claude Quitte"
"Arthur C. Ralfs
"Albert D. Rich
"Renaud Rioboo
"Simon Robinson
"Martin Rubey"
"Philip Santas

Gabriel Dos Reis
Lionel Ducos
Brian Dupee

Heow Eide-Goodman
Bertfried Fauser
Brian Ford

Constantine Frangos

Rudiger Gebauer
Samantha Goldrich

Laureano Gonzalez-Vega

Matt Grayson
Vladimir Grinberg

Steve Hague
Richard Harke
Martin Hassner
Waldek Hebisch
Henderson
Gernot Hueber"

Richard Jenks"
Grant Keady

Ted Kosan
Bernhard Kutzler"
Larry Lambe
Frederic Lehobey
Liu Xiaojun
Richard Luczak"
Francois Maltey
Michael McGettrick
Victor S. Miller
H. Michael Moeller
Scott Morrison

Patrice Naudin
Godfrey Nolan

Summat Oemrawsingh

Bill Page
Michel Petitot

Jose Alfredo Portes"

Norman Ramsey
Michael Richardson
Jean Rivlin
Raymond Rogers

Alfred Scheerhorn
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Claire DiCrescendo"
Lee Duhem"

Dominique Duval"

Lars Erickson"

Stuart Feldman"
Albrecht Fortenbacher"
Timothy Freeman"

Kathy Gerber"
Holger Gollan"
Stephen Gortler"
Klaus Ebbe Grue"
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Satoshi Hamaguchi"
Bill Hart"

Arthur S. Hathaway"
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Gerard Milmeister"
Michael Monagan"
Joel Moses"

C. Andrew Neff"
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William Sit
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Stephen Watt
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Chapter 2

The Interpreter

The Axiom interpreter is a large common lisp program. It has several forms of interaction
and run from terminal in a standalone fashion, run under the control of a session handler
program, run as a web server, or run in a unix pipe.
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Chapter 3

The Fundamental Data
Structures

Axiom currently depends on a lot of global variables. These are generally listed here along
with explanations.

3.1 The global variables

3.1.1 defvar $current-directory
The $current-directory variable is set to the current directory at startup. This is used
by the )cd function and some of the compile routines. This is the result of the (p36) get-

current-directory function. This variable is used to set *default-pathname-defaults*. The
(p40) reroot function resets it to $spadroot.

An example of a runtime value is:

$current-directory = "/research/test/"

3.1.2 defvar $current-directory

— initvars —

(defvar $current-directory nil)
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3.1.3 defvar $defaultMsgDatabaseName

The $defaultMsgDatabaseName variable contains the location of the international message
database. This can be changed to use a translated version of the messages. It defaults to
the United States English version. The relative pathname used as the default is hardcoded
in the (p40) reroot function. This value is prefixed with the $spadroot to make the path
absolute.

In general, all Axiom message text should be stored in this file to enable internationalization
of messages.

An example of a runtime value is:

| $defaultMsgDatabaseName| =
#p"/research/test/mnt/ubuntu/doc/msgs/s2-us.msgs"

3.1.4 defvar $defaultMsgDatabaseName

— initvars —

(defvar |$defaultMsgDatabaseName| nil)

3.1.5 defvar $directory-list

The $directory-list is a runtime list of absolute pathnames. This list is generated by the
(g40) reroot function from the list of relative paths held in the variable $relative-directory-list.
Each entry will be prefixed by $spadroot.

An example of a runtime value is:

$directory-list =
("/research/test/mnt/ubuntu/../../src/input/"
"/research/test/mnt/ubuntu/doc/msgs/"
"/research/test/mnt/ubuntu/../../src/algebra/"

"/research/test/mnt/ubuntu/../../src/interp/"
"/research/test/mnt/ubuntu/doc/spadhelp/")

3.1.6 defvar $directory-list

— initvars —

(defvar $directory-list nil)
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3.1.7 defvar $InitialModemapFrame

The $InitialModemapFrame is used as the initial value.
See the function “makeInitialModemapFrame” (5314 p B1).

An example of a runtime value is:

$InitialModemapFrame = ’((nil))

3.1.8 defvar $InitialModemapFrame

— initvars —

(defvar |$InitialModemapFrame| ’((nil)))

3.1.9 defvar $library-directory-list

The $1ibrary-directory-list variable is the system-wide search path for library files. It is set
up in the (piQ)) reroot function by prepending the $spadroot variable to the $relative-library-directory-list
variable.

An example of a runtime value is:

$library-directory-list = ("/research/test/mnt/ubuntu/algebra/")

3.1.10 defvar $library-directory-list

— initvars —

(defvar $library-directory-list ’("/algebra/"))

3.1.11 defvar $msgDatabaseName

The $msgDatabaseName is a locally shared variable among the message database routines.

An example of a runtime value is:
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| $msgDatabaseName| = nil

3.1.12 defvar $msgDatabaseName

— initvars —

(defvar |$msgDatabaseName| nil)

3.1.13 defvar $openServerIlfTrue

The $openServerIfTrue It appears to control whether the interpreter will be used as an open
server, probably for OpenMath use.

If an open server is not requested then this variable to NIL

See the function “openserver” (62.0.23 p O71).

An example of a runtime value is:

$openServerIfTrue = nil

3.1.14 defvar $openServerlfTrue

— initvars —

(defvar $openServerIfTrue nil)

3.1.15 defvar $relative-directory-list

The $relative-directory-list variable contains a hand-generated list of directories used in
the Axiom system. The relative directory list specifies a search path for files for the current
directory structure. It has been changed from the NAG distribution back to the original
form.

This list is used by the (g40) reroot function to generate the absolute list of paths held in
the variable $directory-list. Each entry will be prefixed by $spadroot.

An example of a runtime value is:
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$relative-directory-list =
("/../../src/input/"
"/doc/msgs/"
"/../../src/algebra/"
"/../../src/interp/"
"/doc/spadhelp/")

3.1.16 defvar $relative-directory-list

— initvars —

(defvar $relative-directory-list
>("/../../src/input/"

"/doc/msgs/"
"/../../src/algebra/"
"/../../src/interp/" ; for lisp files (helps fd)

"/doc/spadhelp/" ))

3.1.17 defvar $relative-library-directory-list
The $relative-library-directory-1list is a hand-generated list of directories containing al-

gebra. The (p0) reroot function will prefix every path in this list with the value of the
$spadroot variable to construct the $library-directory-list variable.

An example of a runtime value is:

$relative-library-directory-list = ("/algebra/")

3.1.18 defvar $relative-library-directory-list

— initvars —

(defvar $relative-library-directory-list ’("/algebra/"))

3.1.19 defvar $spadroot

The $spadroot variable is the internal name for the AXIOM shell variable. It is set in reroot
to the value of the argument. The value is expected to be a directory name. The (p30)
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initroot function uses this variable if the AXIOM shell variable is not set. The (pB6]) make-
absolute-filename function uses this path as a prefix to all of the relative filenames to make
them absolute.

An example of a runtime value is:

$spadroot = "/research/test/mnt/ubuntu"

3.1.20 defvar $spadroot

— initvars —

(defvar $spadroot nil)

3.1.21 defvar $SpadServer

The $SpadServer determines whether Axiom acts as a remote server.

See the function “openserver” (62.0.23 p O77).

An example of a runtime value is:

$SpadServer = nil

3.1.22 defvar $SpadServer

— initvars —

(defvar $SpadServer nil "t means Axiom acts as a remote server")

3.1.23 defvar $SpadServerName

The $SpadServerName defines the name of the spad server socket. In unix these exist in the
tmp directory as names.

See the function “openserver” (GZ0.23] p O77T).

An example of a runtime value is:

$SpadServerName = "/tmp/.d"
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3.1.24 defvar $SpadServerName

— initvars —

(defvar $SpadServerName "/tmp/.d" "the name of the spad server socket")

13
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Chapter 4

Starting Axiom

Axiom starts by invoking a function value of the lisp symbol *top-level-hook*. The function
invocation path to from this point until the prompt is approximates (skipping initializations):

lisp -> restart
-> |spadl|
-> |runspad|
-> |ncTopLevel|
-> |ncIntLoopl|
-> |intloopl
-> |SpadInterpretStrean|
-> |intloopReadConsole|

The —intloopReadConsole— function does tail-recursive calls to itself (don’t break this) and
never exits.

4.1 Variables Used
4.2 Data Structures

4.3 Functions

4.3.1 Set the restart hook
When a lisp image containing code is reloaded there is a hook to allow a function to be
called. In our case it is the restart function which is the entry to the Axiom interpreter.

— defun set-restart-hook 0 —

(defun set-restart-hook ()

15
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"Set the restart hook"

#+KCL (setq system::*top-level-hook* ’restart)
#+Lucid (setq boot::restart-hook ’restart)
’restart

)

4.3.2 restart function (The restart function)

lisp
restart

restart

initroot
openserver
makel nitial M odemapFrame
get-current-directory
loadExposureGroupData

statisticslnitialization

initHist
initializel nterpreterFrameRing
spadStartUpM sgs
restartO
readSpadProfilelfThere
spad

The restart function is the real root of the world. It sets up memory if we are working in a
GCL/akel version of the system.

The compiler: :*compile-verbose* flag has been set to nil globally. We do not want to know
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about the microsteps of GCL’s compile facility.

The compiler: :*suppress-compiler-warnings* flag has been set to t. We do not care that
certain generated variables are not used.

The compiler: : *suppress—compiler-notes* flag has been set to t. We do not care that tail
recursion occurs.

It sets the current package to be the “BOOT” package which is the standard package in
which the interpreter runs.

The “initroot” (£33 p BA) function sets global variables that depend on the AXIOM shell
variable. These are needed to find basic files like s2-us.msgs, which contains the error message
text.

The “openserver” (62023 p @77) function tried to set up the socket connection used for
things like hyperdoc. The $openServerIfTrue variable starts true, which implies trying to
start a server.

The $I0index variable is the number associated with the input prompt. Every successful
expression evaluated increments this number until a )clear all resets it. Here we set it to
the initial value.

Axiom has multiple frames that contain independent information about a computation.
There can be several frames at any one time and you can shift back and forth between the
frames. By default, the system starts in “frame0” (try the )frame names command). See the
Frame Mechanism chapter ([B3.31] page £48).

The $InteractiveFrame variable contains the state information related to the current frame,
which includes things like the last value, the value of all of the variables, etc.

The “printLoadMsgs” ([@5.29.4] p [[21]) variable controls whether load messages will be output
as library routines are loaded. We disnable this by default. It can be changed by using
)set message autoload.

The “current-directory” ([B.I2 p [) variable is set to the current directory. This is used by
the )cd function and some of the compile routines.

The “statisticsInitialization” (?? p ??) function initializes variables used to collect statistics.
Currently, only the garbage collector information is initialized.

[init-memory-config pi34]

initroot p35]

openserver pO77]
makeInitialModemapFrame p37]

[i

[

[
[get-current-directory p30]
[statisticsInitialization p??]

[initHist por7]
[initializeInterpreterFrameRing pbo1]
[spadStartUpMsgs pI9]

[
[
[

restart0 pI8]
readSpadProfilelfThere pO51]

spad p20]



18 CHAPTER 4. STARTING AXIOM

[$openServerlfTrue pI0
[$SpadServername p??]
[$SpadServer pIZ]
[$I0index p?7]
[$InteractiveFrame p?7]
[$printLoadMsgs p727]
[$current-directory 7]
[$displayStartMsgs plr40]
[$currentLine p??]

— defun restart —

(defun restart ()

(declare (special $openServerIfTrue $SpadServerName |$SpadServer|
|$I0index| |$InteractiveFrame| |$printLoadMsgs| $current-directory
| $displayStartMsgs| |$currentLinel))

#+:akcl
(init-memory-config :cons 500 :fixnum 200 :symbol 500 :package 8
rarray 400 :string 500 :cfun 100 :cpages 3000 :rpages 1000 :hole 2000)
#+:akcl (setq compiler::*compile-verbose* nil)
#+:akcl (setq compiler::*suppress-compiler-warnings* t)
#+:akcl (setq compiler::*suppress-compiler-notes* t)
(in-package "BOOT")
(initroot)
#+:akcl

(when (and $openServerIfTrue (zerop (openserver $SpadServerName)))
(setq $openServerIfTrue nil)

(setq |$SpadServer| t))

(setq |$I0index| 1)

(setq |$InteractiveFrame| (|makeInitialModemapFramel))

(setq |$printLoadMsgs| nil)

(setq $current-directory (get-current-directory))

(setq *default-pathname-defaults* (pathname $current-directory))

(IstatisticsInitialization]|)

(linitHist|)

(linitializeInterpreterFrameRing]|)

(when |$displayStartMsgs| (|spadStartUpMsgsl))

(setq |$currentLine| nil)

(restart0)

(lreadSpadProfileIfTherel)

(Ispadl))

4.3.3 defun Non-interactive restarts

[compressopen p??]
[interpopen p?7?]
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[operationopen p??]
[categoryopen p??]

[browseopen p??]
[getEnv p?7?]

— defun restart0 —

(defun restartO ()

(compressopen) ;; set up the compression tables
(interpopen) ;; open up the interpreter database
(operationopen) ;; all of the operations known to the system
(categoryopen) ;; answer hasCategory question

(browseopen))

4.3.4 defun The startup banner messages

[fillerSpaces p20]
specialChar p970]
sayKeyedMsg p327]
sayMSG p329)
$msgAlist p324]
$opSysName p?7?]
$linelength P765]
*yearweek* p?7?]
*build-version* p?7?]

[
[
[
[
[
[
[
[

— defun spadStartUpMsgs —

(defun |spadStartUpMsgs| (O
(let (bar)
(declare (special |$msgAlist| |$opSysName| $linelength *yearweek*
*build-versionx))
(when (> $linelength 60)
(setq bar (|fillerSpaces| $linelength (|specialChar| ’|hbar|)))
(|sayKeyedMsg| ’S2GL0O001 (list *build-version* *yearweekx))
(IsayMSG| bar)
(IsayKeyedMsg| ’S2GL0018C nil)
(|sayKeyedMsg| ’S2GL0018D nil)
(|sayKeyedMsg| ’S2GLO003B (list |$opSysNamel))
(say " Visit http://axiom-developer.org for more information")
(IsayMsSG| bar)
(setq |$msgAlist| nil)
(IsayMsGl *1 1))))
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4.3.5 defun Make a vector of filler characters
[ifcar p?7]
— defun fillerSpaces —

(defun |fillerSpaces| (&rest arglist &aux charPart n)
(setq n (car arglist))
(setq charPart (cdr arglist))
(if (<= 1n 0)

(make-string n :initial-element (character (or (ifcar charPart) " ")))))

4.3.6 Starts the interpreter but do not read in profiles

[setOutputAlgebra pr54]
[runspad pZI]

[$PrintCompilerMessagelfTrue p??]
— defun spad —

(defun [spadl O
"Starts the interpreter but do not read in profiles"
(let (|$PrintCompilerMessageIfTruel)
(declare (special |$PrintCompilerMessageIfTruel))
(setq |$PrintCompilerMessageIfTrue| nil)
(I setOutputAlgebral ’|%initialize%|)
(lrunspadl)
> |End0fSpad|))

4.3.7 defvar $quitTag

— initvars —

(defvar |$quitTag| system::xquit-tagx)
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4.3.8 defun runspad
[quitTag p20]

[coerceFailure p??]
[top-level p??]

[seq p?7?]

[exit p?7]
[resetStackLimits p21]
[ncTopLevel p25]
[$quitTag p20]

— defun runspad —

(defun |runspad| (O
(prog (mode)
(declare (special |$quitTagl))
(return
(seq
(progn
(setq mode ’|restart|)
(do O
((null (eq mode ’|restart|)) nil)
(seq
(exit
(progn
(lresetStackLimits|)
(catch |$quitTagl
(catch ’|coerceFailure|
(setq mode (catch ’|top_level| (|ncTopLevell))))))))))))))

4.3.9 defun Reset the stack limits
[reset-stack-limits p??]
— defun resetStackLimits 0 —

(defun |resetStackLimits| ()
"Reset the stack limits"
(system:reset-stack-limits))

21
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Chapter 5

Handling Terminal Input

5.1 Streams

5.1.1 defvar $curinstream
The curinstream variable is set to the value of the *standard-input* common lisp variable
in ncIntLoop. While not using the “dollar” convention this variable is still “global”.

— initvars —

(defvar curinstream (make-synonym-stream ’*standard-input*))

5.1.2 defvar $curoutstream

The curoutstream variable is set to the value of the *standard-output* common lisp variable
in ncIntLoop. While not using the “dollar” convention this variable is still “global”.
— initvars —

(defvar curoutstream (make-synonym-stream ’*standard-outputx*))

5.1.3 defvar $errorinstream

— initvars —

23
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(defvar errorinstream (make-synonym-stream ’*terminal-iox))

5.1.4 defvar $erroroutstream

— initvars —

(defvar erroroutstream (make-synonym-stream ’*terminal-iox))

5.1.5 defvar $*eof*

— initvars —

(defvar *eof* nil)

5.1.6 defvar $*whitespace*

— initvars —
(defvar *whitespacex

> (#\Space #\Newline #\Tab #\Page #\Linefeed #\Return #\Backspace)
"A list of characters used by string-trim considered as whitespace")

5.1.7 defvar $InteractiveMode

— initvars —

(defvar |$InteractiveMode| t)
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5.1.8 defvar $boot

— initvars —

(defvar $boot nil)

5.1.9 Top-level read-parse-eval-print loop

Top-level read-parse-eval-print loop for the interpreter. Uses the Bill Burge’s parser. [nclnt-

Loop p25]

$e p?7?]

$
$newspad p?7]

$boot p25]
$InteractiveMode pi24]
$InteractiveFrame p?7?]
*

[
[
[
[
[
[
[*eof* p27]

[in-stream pO51]

— defun ncTopLevel —

(defun |ncTopLevell ()
"Top-level read-parse-eval-print loop"
(let (I$e| $spad $newspad $boot |$InteractiveMode| *eof* in-stream)
(declare (special |$e| $spad $newspad $boot |$InteractiveMode| *eof*
in-stream |$InteractiveFramel))
(setq in-stream curinstream)
(setq *eof* nil)
(setq |$InteractiveMode| t)
(setq $boot nil)
(setq $newspad t)
(setq $spad t)
(setq |$el |$InteractiveFramel)
(IncIntLoopl)))

5.1.10 defun ncIntLoop
[intloop p26]

[curinstream p23]
[curoutstream p23]
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— defun ncIntLoop —
(defun |ncIntLoop| ()
(let ((curinstream *standard-output*)
(curoutstream *standard-inputx*))

(declare (special curinstream curoutstream))
(lintloopl)))

5.1.11 defvar $intTopLevel

— initvars —

(defvar |$intTopLevell| ’|top_levell)

5.1.12 defvar $intRestart

— initvars —

(defvar |$intRestart| ’|restart|)

5.1.13 defun intloop

Note that the SpadInterpretStream function uses a list of three strings as an argument. The
values in the list seem to have no use and can eventually be removed. [intTopLevel p20]
[SpadInterpretStream p27]
[resetStackLimits p21]
[$intTopLevel p26]
[$intRestart p26]

— defun intloop —

(defun |intloopl O
(prog (mode)
(declare (special |$intTopLevel| |$intRestartl))
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(return
(progn
(setq mode |$intRestart])
((lambda O
(loop
(cond
((not (equal mode |$intRestart]))
(return nil))
(t
(progn
(|resetStackLimits])
(setq mode
(catch |$intTopLevell
(|SpadInterpretStream| 1
(list ’tim ’daly ’7) t)))))))))))))

5.1.14 defvar $ncMsgList

— initvars —

(defvar |$ncMsglist| nil)

5.1.15 defun SpadInterpretStream

The SpadInterpretStream function takes three arguments
str This is passed as an argument to intloopReadConsole

source This is the name of a source file but appears not to be used. It is set to the list
(tim daly 7).

interactive? If this is false then various messages are suppressed and input does not
use piles. If this is true then the library loading routines might output messages and
piles are expected on input (as from a file).

The system commands are handled by the function kept in the “hook” variable $systemCommandFunction
which has the default function InterpExecuteSpadSystemCommand. Thus, when a system com-
mand is entered this function is called.

The $promptMsg variable is set to the constant S2CTP023. This constant points to a message
in src/doc/msgs/s2-us.msgs. This message does nothing but print the argument value.



28 CHAPTER 5. HANDLING TERMINAL INPUT

5.1.16 defvar $promptMsg

— initvars —

(defvar |$promptMsgl| ’S2CTP023)

5.1.17 defun GCL cmpnote function

GCL keeps noting the fact that the compiler is performing tail-recursion. Bill Schelter added
this as a debugging tool for Axiom and it was never removed. Patching the lisp code in the
GCL build fails as the system is actually built from the pre-compiled C code. Thus, we can
only step on this message after the fact. The cmpnote function is used nowhere else in GCL
so stepping on the function call seems best. We’re unhappy with this hack and will try to
convince the GCL crowd to fix this.

— defun cmpnote —

#+:gcl (defun compiler::cmpnote (&rest x) (declare (ignore x)))

5.1.18 defvar $newcompErrorCount

— initvars —

(defvar |$newcompErrorCount| 0)

5.1.19 defvar $nopos

— initvars —

(defvar |$nopos| (list ’|noposition]|))
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[mkprompt pA2]
intloopReadConsole p30]
intloopInclude pi63]

$promptMsg p2g]
$systemCommandFunction p??]
$ncMsgList p27]
$erMsgToss p?7]
$lastPos p?7]
$inclAssertions p??]
$okToExecuteMachineCode p?7]
$newcompErrorCount p2g]
$thu1et p?7?)

$
$

[
[
[
[
[
[
[
[
[
[
[
[
[

— defun SpadInterpretStream —

(defun |SpadInterpretStream| (str source interactive?)
(let (|$promptMsg| |$systemCommandFunction|
|$ncMsglist| |$erMsgToss| |$lastPos| |$inclAssertions]|
| $okToExecuteMachineCode| |$newcompErrorCount |
|$1ibQuiet| [$fnl)
(declare (special |$promptlMsg]|
| $systemCommandFunction| |$ncMsglist| |$erMsgToss| |$lastPosl|
|$inclAssertions| |$okToExecuteMachineCode| |$newcompErrorCount |
|$1ibQuiet| [$£fn| |$noposl))
(setq |$fn| source)
(setq |$1ibQuiet| (null interactive?))
(setq |$newcompErrorCount| 0)
(setq |$okToExecuteMachineCode| t)
(setq |$inclAssertions| (list ’aix ’|CommonLispl|))
(setq |$lastPos| |$noposl|)
(setq |$erMsgToss| nil)
(setq |$ncMsglist| nil)
(setq |$systemCommandFunction| #’|InterpExecuteSpadSystemCommand]|)
(setq |$promptMsgl| ’s2ctp023)
(if interactive?
(progn
(princ (mkprompt))
(lintloopReadConsole| "" str))
(lintloopInclude| source 0))))
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5.2 The Read-Eval-Print Loop

5.2.1 defun intloopReadConsole

Note that this function relies on the fact that lisp can do tail-recursion. The function
recursively invokes itself.

The serverReadLine function is a special readline function that handles communication with
the session manager code, which is a separate process running in parallel.

We read a line from standard input.

e If it is a null line then we exit Axiom.
e If it is a zero length line we prompt and recurse

e If $dalymode and open-paren we execute lisp code, prompt and recurse The $dalymode
will interpret any input that begins with an open-paren as a lisp expression rather than
Axiom input. This is useful for debugging purposes when most of the input lines will
be lisp. Setting $dalymode non-nil will certainly break user expectations and is to be
used with caution.

o If it is “)fi” or “)fin” we drop into lisp. Use the (restart) function to return to the
interpreter loop.

e If it starts with “)” we process the command, prompt, and recurse

e If it is a command then we remember the current line, process the command, prompt,
and recurse.

e If the input has a trailing underscore (Axiom line-continuation) then we cut off the
continuation character and pass the truncated string to ourselves, prompt, and recurse

e otherwise we process the input, prompt, and recurse.

Notice that all but two paths (a null input or a “)fi” or a “)fin”) will end up as a recursive
call to ourselves. [top-level p??]

[serverReadLine pi4]

[leaveScratchpad pl635]

[mkprompt pid2]

[intloopReadConsole p30]

[intloopPrefix? p30]

[intnplisp p30]
[setCurrentLine p4T]
[ncloopCommand pA77]
[concat pI04T]
[ncloopEscaped p37]
[intloopProcessString p37]
[

dalymode p653]



5.3. HELPER FUNCTIONS

— defun intloopReadConsole —

(defun |intloopReadConsole| (b n)
(declare (special $dalymode))
(let (c d pfx input)
(setq input (|serverReadlLine| *standard-input*))
(when (null (stringp input)) (|leaveScratchpadl))
(when (eql (length input) 0)
(princ (mkprompt))
(lintloopReadConsole| "" n))
(when (and $dalymode (|intloopPrefix?| "(" input))
(lintnplisp| input)
(princ (mkprompt))
(lintloopReadConsole| "" n))
(setq pfx (lintloopPrefix?| ")fi" input))
(when (and pfx (or (string= pfx ")fi") (string= pfx ")fin")))
(throw ’|top_levell| nil))
(when (and (equal b "") (setq d (|intloopPrefix?| ")" input)))
(IsetCurrentLine| d)
(setq ¢ (lncloopCommand| d n))
(princ (mkprompt))
(lintloopReadConsole| "" c))
(setq input (concat b input))
(when (|ncloopEscaped| input)
(lintloopReadConsole| (subseq input O (- (length input) 1)) n))
(setq ¢ (lintloopProcessString| input n))
(princ (mkprompt))
(lintloopReadConsole| "" c)))

5.3 Helper Functions

5.3.1 Get the value of an evironment variable
[getenv p?7?]
— defun getenviron 0 —

(defun getenviron (var)
"Get the value of an evironment variable"
#+allegro (sys::getenv (string var))
#+clisp (ext:getenv (string var))
#+(or cmu scl)

(cdr

(assoc (string var) ext:*environment-list* :test #’equalp :key #’string))

31
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#+(or kcl akcl gcl) (si::getenv (string var))
#+lispworks (lw:environment-variable (string var))
#+lucid (lcl:environment-variable (string var))
#+mcl (ccl::getenv var)

#+sbcl (sb-ext:posix-getenv var)

)

5.3.2 defvar $intCoerceFailure

— initvars —

(defvar |$intCoerceFailure| ’|coerceFailurel)

5.3.3 defvar $intSpadReader

— initvars —

(defvar |$intSpadReader| ’SPAD_READER)

5.3.4 defun InterpExecuteSpadSystemCommand

[intCoerceFailure p32]
[intSpadReader p32]
[ExecutelnterpSystemCommand p33)
[$intSpadReader p32]
[$intCoerceFailure p37]

— defun InterpExecuteSpadSystemCommand —

(defun |InterpExecuteSpadSystemCommand| (string)
(declare (special |$intSpadReader| |$intCoerceFailurel))
(catch |$intCoerceFailurel
(catch |$intSpadReader|
(|ExecuteInterpSystemCommand| string))))
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5.3.5 defun ExecutelnterpSystemCommand

[intProcessSynonyms p33]
[substring p?7?]
[doSystemCommand p42]
[$currentLine p??]

— defun ExecutelnterpSystemCommand —

(defun |ExecuteInterpSystemCommand| (string)
(let (|$currentLinel)
(declare (special |$currentLinel))
(setq string (|intProcessSynonyms| string))
(setq |$currentlLine| string)
(setq string (substring string 1 nil))
(unless (equal string "") (|doSystemCommand| string))))

5.3.6 defun Handle Synonyms

[processSynonyms p33]
[line p??)

— defun intProcessSynonyms —

(defun |intProcessSynonyms| (str)
(let ((line str))
(declare (special line))
(lprocessSynonyms|)
line))

5.3.7 defun Synonym File Reader
[strpos PJI039)]

[substring p??]

[string2id-n p??]

[lassoc p?7?]

[strconc p?7?]

[size PI039)

[

[rplacstr p??]

[processSynonyms p33]
[$CommandSynonymAlist pd74]
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[line p??)
— defun processSynonyms —

(defun |processSynonyms| ()
(let (£fill p aline synstr syn to opt fun cl chr)
(declare (special |$CommandSynonymAlist| line))
(setq p (strpos ")" line 0 nil))
(setq fill "")
(cond
(p
(setq aline (substring line p nil))
(when (> p 0) (setq fill (substring line 0 p))))
(t
(setq p 0)
(setq aline line)))
(setq to (strpos " " aline 1 nil))
(cond (to (setq to (1- to))))
(setq synstr (substring aline 1 to))
(setq syn (string2id-n synstr 1))
(wvhen (setq fun (lassoc syn |$CommandSynonymAlist|))
(setq to (strpos ")" fun 1 nil))

(cond
((and to (not (eql to (1- (size fun)))))
(setq opt (strconc " " (substring fun to nil)))

(setq fun (substring fun 0 (1- to ))))

(t (setq opt " ™))
(when (> (size synstr) (size fun))

(do ((G167173 (size synstr)) (i (size fun) (1+ i)))

((> i G167173) nil)

(setq fun (concat fun " "))))
(setq cl (strconc fill (rplacstr aline 1 (size synstr) fun) opt))
(setq line cl)
(setq chr (elt line (1+ p)))
(lprocessSynonyms|))))

5.3.8 defun init-memory-config

Austin-Kyoto Common Lisp (AKCL), now known as Gnu Common Lisp (GCL) requires
some changes to the default memory setup to run Axiom efficently. This function performs
those setup commands. [allocate p??]

[allocate-contiguous-pages p?7?]

[allocate-relocatable-pages p??]

[set-hole-size p??]

— defun init-memory-config 0 —
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(defun init-memory-config (&key
(cons 500)
(fixnum 200)
(symbol 500)
(package 8)
(array 400)
(string 500)
(cfun 100)
(cpages 3000)
(rpages 1000)
(hole 2000) )
;5 initialize AKCL memory allocation parameters
#+: AKCL
(progn
(system:allocate ’cons cons)
(system:allocate ’fixnum fixnum)
(system:allocate ’symbol symbol)
(system:allocate ’package package)
(system:allocate ’array array)
(system:allocate ’string string)
(system:allocate ’cfun cfun)
(system:allocate-contiguous-pages cpages)
(system:allocate-relocatable-pages rpages)
(system:set-hole-size hole))
#-:AKCL
nil)

5.3.9 Set spadroot to be the AXIOM shell variable

Sets up the system to use the AXIOM shell variable if we can and default to the $spadroot
variable (which was the value of the AXIOM shell variable at build time) if we can’t.

[reroot p40]
[getenviron p31]
[$spadroot pI2]

— defun initroot —

(defun initroot (&optional (newroot (getenviron "AXIOM")))
"Set spadroot to be the AXIOM shell variable"
(declare (special $spadroot))
(reroot (or newroot $spadroot (error "setenv AXIOM or (setq $spadroot)"))))
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5.3.10 Does the string start with this prefix?

If the prefix string is the same as the whole string initial characters —R(ignoring spaces in
the whole string) then we return the whole string minus any leading spaces.
— defun intloopPrefix? 0 —

(defun |intloopPrefix?| (prefix whole)
"Does the string start with this prefix?"
(let ((newprefix (string-left-trim ’ (#\space) prefix))
(newwhole (string-left-trim ’(#\space) whole)))
(when (<= (length newprefix) (length newwhole))
(when (string= newprefix newwhole :end2 (length prefix))
newwhole))))

5.3.11 defun Interpret a line of lisp code

This is used to hande )1isp top level commands [nplisp p468]
[$currentLine p??]

— defun intnplisp —
(defun |intnplisp| (s)
(declare (special |$currentLinel))

(setq |$currentLine| s)
(Inplisp| |$currentLinel))

5.3.12 Get the current directory

— defun get-current-directory 0 —

(defun get-current-directory ()
"Get the current directory"
(namestring (truename "")))

5.3.13 Prepend the absolute path to a filename

Prefix a filename with the AXIOM shell variable. [$spadroot pI2]

— defun make-absolute-filename 0 —
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(defun make-absolute-filename (name)
"Prepend the absolute path to a filename"
(declare (special $spadroot))
(concatenate ’string $spadroot name))

5.3.14 Make the initial modemap frame

[copy p?7?]
[$InitialModemapFrame pd]

— defun makelnitialModemapFrame 0 —

(defun |makeInitialModemapFrame| ()
"Make the initial modemap frame"
(declare (special |$InitialModemapFramel))
(copy |$InitialModemapFramel))

5.3.15 defun ncloopEscaped

The ncloopEscaped function will return true if the last non-blank character of a line is an
underscore, the Axiom line-continuation character. Otherwise, it returns nil.
— defun ncloopEscaped 0 —

(defun |ncloopEscaped| (x)
(let ((1 (length x)))
(dotimes (i 1)
(when (char= (char x (-1 i 1)) #\_) (return t))
(unless (char= (char x (- 1 i 1)) #\space) (return nil)))))

5.3.16 defun intloopProcessString

[setCurrentLine pT]
[intloopProcess pi64]
[next p38]
[incString p39)

— defun intloopProcessString —
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(defun |intloopProcessString| (s n)
(|setCurrentLine| s)
(lintloopProcess| n t
(Inext| #’|ncloopParsel
(Inext| #’|lineoftoks| (|incString| s)))))

5.3.17 defun ncloopParse

[ncloopDQlines p7T]
[npParse pI39]
[dqToList p342]

— defun ncloopParse —

(defun |ncloopParse| (s)
(let (cudr lines stream dq t1)
(setq t1 (car s))
(setq dq (car t1))
(setq stream (cadr t1))
(setq t1 (IncloopDQlines| dq stream))
(setq lines (car t1))
(setq cudr (cadr t1))
(cons (list (list lines (|npParse| (|dqToList| dq)))) (cdr s))))

5.3.18 defun next

[Delay pll03]
[next1 pi38]

— defun next —

(defun |next!| (f s)
(IDelay| #’|nextl| (list f s)))

5.3.19 defun nextl

[StreamNull pB3T]
[incAppend p&T7]
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[next P38

— defun nextl —

(defun |nextl| (&rest z)
(let (h s £)
(setq f (car z))
(setq s (cadr z))
(cond
((|StreamNull| s) |StreamNill|)
(t
(setq h (apply f (list s)))
(lincAppend| (car h) (lnext| £ (cdr h)))))))

5.3.20 defun incString

[incRenumber p77]

[incLude pl70]
[Top plT7]

— defun incString —

(defun |incString| (s)
(declare (special |Topl))
(lincRenumber| (lincLude| O (list s) O (list "strings") (list |Topl))))

5.3.21 Call the garbage collector

Call the garbage collector on various platforms.
— defun reclaim 0 —

#+abcl
(defun reclaim () "Call the garbage collector" (ext::gc))
#+:allegro
(defun reclaim () "Call the garbage collector" (excl::gc t))
#+:CCL
(defun reclaim () "Call the garbage collector" (gc))
#+clisp
(defun reclaim ()
"Call the garbage collector"
(#+1lisp=cl ext::gc #-lisp=cl lisp::gc))

39
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#+(or :cmulisp :cmu)

(defun reclaim () "Call the garbage collector" (ext:gc))
#+cormanlisp

(defun reclaim () "Call the garbage collector" (cl::gc))
#+(0R IBCL KCL GCL)

(defun reclaim () "Call the garbage collector" (si::gbc t))
#+lispworks

(defun reclaim () "Call the garbage collector" (hcl::normal-gc))
#+Lucid

(defun reclaim () "Call the garbage collector" (lcl::gc))
#+sbcl

(defun reclaim () "Call the garbage collector" (sb-ext::gc))

5.3.22 defun reroot

The reroot function is used to reset the important variables used by the system. In partic-
ular, these variables are sensitive to the AXIOM shell variable. That variable is renamed
internally to be $spadroot. The reroot function will change the system to use a new root
directory and will have the same effect as changing the AXIOM shell variable and rerunning
the system from scratch. Note that we have changed from the NAG distribution back to the
original form. If you need the NAG version you can push :tpd on the *features* variable
before compiling this file. A correct call looks like:

(in-package "BOOT")
(reroot "/spad/mnt/${SYS}")
where the ${SYS} variable is the same one set at build time.

For the example call:
(REROOT "/research/test/mnt/ubuntu")
the variables are set as:

$spadroot = "/research/test/mnt/ubuntu"

$relative-directory-list =
("/../../src/input/"
"/doc/msgs/"
"/../../src/algebra/"
"/../../src/interp/"
"/doc/spadhelp/")

$directory-list =
("/research/test/mnt/ubuntu/../../src/input/"
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"/research/test/mnt/ubuntu/doc/msgs/"
"/research/test/mnt/ubuntu/../../src/algebra/"
"/research/test/mnt/ubuntu/../../src/interp/"
"/research/test/mnt/ubuntu/doc/spadhelp/")

$relative-library-directory-list = ("/algebra/")

$library-directory-list = ("/research/test/mnt/ubuntu/algebra/")

| $defaultMsgDatabaseName| = #p"/research/test/mnt/ubuntu/doc/msgs/s2-us.msgs"

| $msgDatabaseName| = nil

$current-directory = "/research/test/"

[make-absolute-filename p30]

$spadroot pI2]

$directory-list plf]
$relative-directory-list pIT]
$library-directory-list p9]
$relative-library-directory-list pI]
$defaultMsgDatabaseName pf]
$msgDatabaseName p324]
$current-directory fT]

[
[
[
[
[
[
[
[

— defun reroot —

(defun reroot (dir)
(declare (special $spadroot $directory-list $relative-directory-list
$library-directory-list $relative-library-directory-list
| $defaultMsgDatabaseName| |$msgDatabaseName| $current-directory))
(setq $spadroot dir)
(setq $directory-list
(mapcar #’make-absolute-filename $relative-directory-list))
(setq $library-directory-list
(mapcar #’make-absolute-filename $relative-library-directory-list))
(setq |$defaultMsgDatabaseName |
(pathname (make-absolute-filename "/doc/msgs/s2-us.msgs")))
(setq |$msgDatabaseName| ())
(setq $current-directory $spadroot))

5.3.23 defun setCurrentLine

Remember the current line. The cases are:

41
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If there is no $currentLine set it to the input

Is the current line a string and the input a string? Make them into a list

Is $currentLine not a cons cell? Make it one.

Is the input a string? Cons it on the end of the list.

o Otherwise stick it on the end of the list

Note I suspect the last two cases do not occur in practice since they result in a dotted pair
if the input is not a cons. However, this is what the current code does so I won’t change it.
[$currentLine p??]

— defun setCurrentLine 0 —

(defun |setCurrentLine| (s)
(declare (special |$currentLinel))
(cond
((null |$currentLine|) (setq |$currentLine| s))
((and (stringp |$currentLinel|) (stringp s))
(setq |$currentlLine| (list |$currentlLine| s)))
((not (consp |$currentlinel|)) (setq |$currentLine| (cons |$currentLinel s)))
((stringp s) (rplacd (last |$currentLine|) (cons s nil)))
(t (rplacd (last |$currentLinel|) s)))
|$currentLinel)

5.3.24 Show the Axiom prompt
[concat pJT04T]

substring p?7?]

currenttime p?7?]
$inputPromptType 38|
$I0index p?7?)
$interpreterFrameName p??)

[
[
[
[
[

— defun mkprompt —

(defun mkprompt ()
"Show the Axiom prompt"
(declare (special |$inputPromptTypel|l |$I0index| |$interpreterFrameNamel))
(case |$inputPromptTypel|
(Inone| "")
(Iplain| "-> ")
(Istepl (concat "(" (princ-to-string |$I0index|) ") -> "))
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(I framel
(concat (princ-to-string |$interpreterFrameName|) " ("
(princ-to-string |$I0index|) ") -> "))
(t (concat (princ-to-string |$interpreterFrameName|) " ["
(substring (currenttime) 8 nil) "] ["
(princ-to-string |$I0index|) "] -> "))))

5.3.25 defvar $frameAlist

— initvars —

(defvar |$frameAlist| nil)

5.3.26 defvar $frameNumber

— initvars —

(defvar |$frameNumber| 0)

5.3.27 defvar $currentFrameNum

— initvars —

(defvar |$currentFrameNum| O)

5.3.28 defvar $EndServerSession

— initvars —
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(defvar |$EndServerSession| nil)

5.3.29 defvar $NeedToSignalSessionManager

— initvars —

(defvar |$NeedToSignalSessionManager| nil)

5.3.30 defvar $sockBufferLength

— initvars —

(defvar |$sockBufferLength| 9217)

5.3.31 READ-LINE in an Axiom server system

[coerceFailure p?7?]

[top-level p??]
[spad-reader p??)
[read-line p?7?]
[addNewInterpreterFrame p557]
[sockSendInt p??)
[sockSendString p??]
[mkprompt pA2]
[sockGetInt p??]
[lassoc p?7?]
[changeToNamedInterpreterFrame pB50]
[sockGetString p??]
[unescapeStringsInForm pl62]
[protectedEVAL piT]
[executeQuietCommand p47T]
[parseAndInterpret p8]
[serverReadLine is-console (vol9)]
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[serverSwitch p??)
[$KillLispSystem p??]
[$NonSmanSession p??]
[$SpadCommand p?7?)
[$QuietSpadCommand p??]
[$MenuServer p??]
[$sockBufferLength pd4]
[$LispCommand p?7?]
[$EndServerSession pd3]
[$EndSession p?7?]
[$SwitchFrames p?7]
[$CreateFrameAnswer p?7]
[$currentFrameNum p3]
[$frameNumber p43]
[$frameAlist p43]
[$CreateFrame p?7]
[$Calllnterp p??]
[$EndOfOutput p??]
[$SessionManager p??]
[$Need ToSignalSessionManager pid4]
[$EndServerSession pi3]
[$SpadServer pI2]

[
[

in-stream pO51]

— defun serverReadLine —

(defun |serverReadLine| (stream)
"used in place of READ-LINE in a Axiom server system."
(let (in-stream *eof* 1 framename currentframe form stringbuf line action)
(declare (special in-stream *eof* |$SpadServer| |$EndServerSessionl|
| $NeedToSignalSessionManager| |$SessionManager| |$EndOfOutput]|
|$CallInterp| |$CreateFrame| |$frameAlist| |$frameNumber |
| $currentFrameNum| |$CreateFrameAnswer| |$SwitchFrames| |$EndSession]|
| $EndServerSession| |$LispCommand| |$sockBufferLength| |$MenuServer]

| $QuietSpadCommand| |$SpadCommand| |$NonSmanSession| |$KillLispSystem|))

(force-output)
(if (or (null |$SpadServer|) (null (is-console stream)))
(lread-line| stream)
(progn
(setq in-stream stream)
(setq *eof* nil)
(setq line
(do O
((null (and (null |$EndServerSession|) (null *eof*))) nil)
(when |$NeedToSignalSessionManager |
(IsockSendInt| |$SessionManager| |$EndOfOutput!))
(setq |$NeedToSignalSessionManager| nil)

45
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(setq action (|serverSwitchl))

(cond

((= action |$Calllnterpl)
(setq 1 (lread-line| stream))
(setq |$NeedToSignalSessionManager| t)
(return 1))

((= action |$CreateFramel)
(setq framename (gentemp "frame"))
(laddNewInterpreterFrame| framename)
(setq |$frameAlist|
(cons (cons |$frameNumber| framename) |$frameAlist]|))
(setq |$currentFrameNum| |$frameNumber|)
(IsockSendInt| |$SessionManager| |$CreateFrameAnswer|)
(IsockSendInt| |$SessionManager| |$frameNumber|)
(setq |$frameNumber| (1+ |$frameNumber]))
(IsockSendString| |$SessionManager| (mkprompt)))

((= action |$SwitchFrames|)
(setq |$currentFrameNum| (|sockGetInt| |$SessionManager|))
(setq currentframe (lassoc |$currentFrameNum| |$frameAlist]))
(I changeToNamedInterpreterFrame| currentframe))

((= action |$EndSessionl)
(setq |$EndServerSession| t))

((= action |$LispCommand]|)
(setq |$NeedToSignalSessionManager| t)
(setq stringbuf (make-string |$sockBufferLengthl|))
(IsockGetString| |$MenuServer| stringbuf |$sockBufferLengthl)
(setq form (|unescapeStringsInForm| (read-from-string stringbuf)))
(IprotectedEVAL| form))

((= action |$QuietSpadCommand]|)
(setq |$NeedToSignalSessionManager| t)
(lexecuteQuietCommand]|))

((= action |$SpadCommand]|)
(setq |$NeedToSignalSessionManager| t)
(setq stringbuf (make-string 512))
(I sockGetString| |$MenuServer| stringbuf 512)
(catch ’|coerceFailurel
(catch ’|top_levell

(catch ’spad_reader
(|parseAndInterpret| stringbuf))))

(princ (mkprompt))
(finish-output))

((= action |$NonSmanSession|) (setq |$SpadServer| nil))

((= action |$KillLispSystem|) (bye))

(t nil))))

(cond
(line line)

21NN
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5.3.32 defun protectedEVAL

[resetStackLimits p21]
[sendHTErrorSignal p??]

— defun protectedEVAL —

(defun |protectedEVAL| (x)
(let (val (error t))
(unwind-protect
(progn
(setq val (eval x))
(setq error nil))
(when error
(lresetStackLimits|)
(I sendHTErrorSignall)))
(unless error val)))

5.3.33 defvar $QuietCommand

— initvars —

(defvar |$QuietCommand| nil "If true, produce no top level output")

5.3.34 defun executeQuietCommand

When $QuiteCommand is true Spad will not produce any output from a top level command
[spad-reader p??)
[coerceFailure p??]
[toplevel p?7]
[spadreader p?7]
[make-string p??]
[sockGetString p??]
[parseAndInterpret p48]
[$MenuServer p??)
[$QuietCommand pA7]

— defun executeQuietCommand —
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(defun |executeQuietCommand| ()
(let (I$QuietCommand| stringBuf)
(declare (special |$QuietCommand| |$MenuServer|))
(setq |$QuietCommand| t)
(setq stringBuf (make-string 512))
(IsockGetString| |$MenuServer| stringBuf 512)
(catch ’|coerceFailure]
(catch ’|top_levell
(catch ’spad_reader (|parseAndInterpret| stringBuf))))))

5.3.35 defun parseAndInterpret

[$InteractiveMode p24]

— defun parseAndInterpret —

(defun |parseAndInterpret| (str)
(let (|$InteractiveMode| $boot $spad |$el)
(declare (special |$InteractiveMode| $boot $spad |$el
|$InteractiveFrame|))
(setq |$InteractiveMode| t)
(setq $boot nil)
(setq $spad t)
(setq |%el |$InteractiveFramel)
(lprocessInteractive| (|parseFromString| str) nil)))

5.3.36 defun parseFromString

[next p38]
ncloopParse p39]
lineoftoks pI0g]
incString p39)
StreamNull p331]

pf2Sex p297]
macroExpanded p220]

— defun parseFromString —
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(defun |parseFromString| (s)
(setq s (lnext| #’|ncloopParse| (|Inext| #’|lineoftoks| (|incString| s))))
(unless (|StreamNull| s) (|pf2Sex| (|macroExpanded| (cadar s)))))

5.3.37 defvar $interpOnly

— initvars —

(defvar |$interpOnly| nil)

5.3.38 defvar $minivectorNames

— initvars —

(defvar |$minivectorNames| nil)

5.3.39 defvar $domPvar

— initvars —

(defvar |$domPvar| nil)

5.3.40 defun processlnteractive

Parser Output --> Interpreter

Top-level dispatcher for the interpreter. It sets local variables and then calls processInterac-
tivel to do most of the work. This function receives the output from the parser. [initialize-
TimedNames p??]

[qcar p??]
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processInteractivel ph2]
reportInstantiations plr34]
clrhash p?7?]
writeHistModesAndValues ph99)

p585)

$

$Coerce p?7?]
$compErrorMessageStack p?7?]
$freeVars p?7]

$mapList p??)
$compilingMap p?7]
$compilingLoop p?7]
$interpOnly pJ]
$whereCacheList p?7?]
$timeGlobalName p??]
$StreamFrame p?7?]
$declaredMode p?7?]
$localVars p?7?]
$analyzingMapList p?7?]
$lastLineInSEQ p??)
$instantCoerceCount p??]
$instantCanCoerceCount p?7?]
$instantMmCondCount p?7?]
$fortVar p??]

$minivector p?7?)
$minivectorCode p??]
$minivectorNames p9]
$domPvar 9]

$inRetract p?7]
$instantRecord p?7?]
$reportInstantiations plr34]
$ProcessInteractiveValue ph2]
$defaultFortVar p??]
$interpreterTimedNames p?7]
$interpreterTimedClasses p??]

— defun processInteractive —

(defun |processInteractive| (form posnForm)

(let (l$opl

|$Coercel| |$compErrorMessageStack| |$freeVars]|

| $mapList| |$compilingMap| |$compilingLoopl
|$interpOnly| |$whereCachelist| |$timeGlobalName |
|$StreamFrame| |$declaredMode| |$localVars|

| $analyzingMapList| |$lastLineInSEQ|
|$instantCoerceCount| |$instantCanCoerceCount |
|$instantMmCondCount| |$fortVar| |$minivector]|
|$minivectorCode| |$minivectorNames| |$domPvar|
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|$inRetract| object)

(declare (special |$opl| |$Coercel
|$freeVars| |$mapList|

|$compilingLoop]

| $timeGlobalName |

|$localVars|
|$instantCoerceCount |
|$instantMmCondCount |

|$minivectorCodel

|$inRetract|

|$ProcessInteractiveValuel
|$interpreterTimedNames |
|$interpreterTimedNames |

(linitializeTimedNames|
(if (consp form)
(setq |$opl| (qcar form))
(setq |$opl| form))

|$interpOnly|
| $StreamFrame |
|$analyzingMapList |
|$instantCanCoerceCount |
|$fortVar|
|$minivectorNames |
|$instantRecord|

| $compErrorMessageStack|

|$compilingMapl|

| $whereCachelList |
| $declaredMode |
|$1lastLineInSEQ|

|$minivector|

| $domPvar |

| $reportInstantiations|

| $defaultFortVar|
|$interpreterTimedClasses|))
|$interpreterTimedClasses|)
; compute name of operator

; list
; true
; true
; true
; maps
; see incrementTimeSum

; used in printing streams

; weak type propagation for symbols

; list of local variables in function

of maps being type analyzed
when compiling a map

when compiling a loop body
when in interp only mode
compiled because of where

; names of maps currently being analyzed

; see evallF and friends

; default FORTRAN variable name
; variable name for FORTRAN output

(setq |$Coerce| nil)

(setq |$compErrorMessageStack| nil)
(setq |$freeVars| nil)

(setq |$mapList| nil)

(setq |$compilingMap| nil)

(setq |$compilingloop| nil)

(setq |$interpOnly| nil)

(setq |$whereCachelList| nil)

(setq |$timeGlobalName| ’|$compTimeSum|)
(setq |$StreamFrame| nil)

(setq |$declaredMode| nil)

(setq |$localVars| nil)

(setq |$analyzingMapList| nil)
(setq |$lastLineInSEQ| t)

(setq |$instantCoerceCount| 0)
(setq |$instantCanCoerceCount| 0)
(setq |$instantMmCondCount| 0)
(setq |$defaultFortVar| ’x)

(setq |$fortVar| |$defaultFortVar|)
(setq |$minivector| nil)

(setq |$minivectorCode| nil)

(setq |$minivectorNames| nil)

(setq |$domPvar| nil)

(setq |$inRetract| nil)

(setq object (|processInteractivel| form posnForm))

(unless |$ProcessInteractiveValuel|
(when |$reportInstantiations]|
(lreportInstantiations|)
(clrhash |$instantRecord|))
(lwriteHistModesAndValues]|)
(lupdateHist|))
object))

o1
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5.3.41 defvar $ProcessInteractiveValue

— initvars —

(defvar |$ProcessInteractiveValue| nil "If true, no output or record")

5.3.42 defvar SHTCompanionWindowID

— initvars —

(defvar |$HTCompanionWindowID| nil)

5.3.43 defun processlnteractivel

This calls the analysis and output printing routines [recordFrame pO13]
[start TimingProcess p?7?]
[interpret TopLevel ph3]
[stopTimingProcess p??]
[record AndPrint pd]
[objValUnwrap p?7]
[objMode p??]

[$e p?7]

[$ProcessInteractive Value p52]

[$InteractiveFrame p?7]

— defun processInteractivel —

(defun |processInteractivel| (form posnForm)
(let (I$el object)
(declare (special |$el| |$ProcessInteractiveValue| |$InteractiveFramel))
(setq |%el |$InteractiveFramel)
(lrecordFrame| ’|system|)
(|startTimingProcess| ’|analysis|)
(setq object (|interpretTopLevel| form posnForm))
(| stopTimingProcess| ’|analysis|)
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(IstartTimingProcess| ’|print|)
(unless |$ProcessInteractiveValue]|
(lrecordAndPrint| (|objValUnwrap| object) (|objMode| object)))
(lrecordFrame| ’|normall)
(IstopTimingProcess| ’|print|)
object))

5.3.44 defun interpretTopLevel

[interpreter p??]
[interpret pbd]
[stopTimingProcess p??]
[peek TimedName p??]
[interpret TopLevel ph3]
[$timedNameStack p?7?]

— defun interpretTopLevel —

(defun |interpretTopLevel| (x posnForm)
(let (savedTimerStack c)
(declare (special |$timedNameStack|))
(setq savedTimerStack (copy |$timedNameStack|))
(setq c (catch ’|interpreter| (|interpret| x posnForm)))
(do O
((equal savedTimerStack |$timedNameStack|) nil)
(IstopTimingProcess| (|peekTimedName|)))
(if (eq c ’I|tryAgain|)
(linterpretTopLevel| x posnForm)

c)))

5.3.45 defvar $genValue

If the $genvalue variable is true then evaluate generated code, otherwise leave code uneval-
uated. If $genValue is false then we are compiling. This variable is only defined and used
locally.

— initvars —

(defvar |$genValue| nil "evaluate generated code if true")
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5.3.46 defun Type analyzes and evaluates expression x, returns ob-
ject

[interpret1 pbd]
[$env p?7]
[$eval p??]
[$genValue ph3]

— defun interpret —

(defun |interpret| (&rest arg &aux restargs x)
(let (I$env| |$evall| |$genValue| posnForm)
(declare (special |$env| |$evall |$genValuel))
(setq x (car arg))
(setq restargs (cdr arg))
(if (consp restargs)
(setq posnForm (car restargs))
(setq posnForm restargs))
(setq |$env| (list (list nil)))
(setq |$evall t) ; generate code -- don’t just type analyze
(setq |$genValuel t) ; evaluate all generated code
(linterpretl| x nil posnForm)))

5.3.47 defun Dispatcher for the type analysis routines

This is the dispatcher for the type analysis routines. It type analyzes and evaluates the
expression x in the rootMode (if non-nil) which may be $EmptyMode. It returns an object if
evaluating, and a modeset otherwise. It creates the attributed tree. [mkAtreeWithSrcPos
p?7]

[putTarget p?7?]
[bottomUp p?7]
[getArgValue p?7]
[objNew p??]

[getValue p?7?]
[interpret2 pho]
[keyedSystemError p??]
[
[

$genValue ph3]
$

eval p?7?]
— defun interpretl —
(defun |interpretl| (x rootMode posnForm)

(let (node modeSet newRootMode argVal val)
(declare (special |$genValue| |$evall))
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(setq node (|mkAtreeWithSrcPos| x posnForm))
(when rootMode (|putTarget| node rootMode))
(setq modeSet (|bottomUp| node))
(if (null |$evall)
modeSet
(progn
(if (null rootMode)
(setq newRootMode (car modeSet))
(setq newRootMode rootMode))
(setq argVal (|getArgValue| node newRootMode))
(cond
((and argVal (null |$genValuel))
(lobjNew| argVal newRootMode))
((and argVal (setq val (|getValue| node)))
(linterpret2| val newRootMode posnForm))
(t
(lkeyedSystemError| ’S2IS0053 (list x))))))))

5.3.48 defun interpret2

This is the late interpretCoerce. I removed the call to coercelnteractive, so it only does the
JENKS cases ALBI [objVal p?7?]

[objMode p??]

[member HI042]

[objNew p??]

[systemErrorHere p??]

[coercelnteractive p??]

[throwKeyedMsgCannotCoerceWithValue p??]

[$EmptyMode p??]

[$ThrowAwayMode p??]

— defun interpret2 —

(defun |interpret2| (object ml posnForm)
(declare (ignore posnForm))
(let (x m op ans)
(declare (special |$EmptyMode| |$ThrowAwayModel))
(cond
((equal m1 |$ThrowAwayModel|) object)
(t
(setq x (lobjVall object))
(setq m (|lobjMode| object))
(cond
((equal m |$EmptyModel)
(cond
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((and (consp x)
(progn (setq op (gcar x)) t)
(lmember| op ’(map stream)))
(lobjNew| x m1))
((equal ml |$EmptyModel)
(lobjNew| x m))
(t
(| systemErrorHere| "interpret2"))))
(m1
(if (setq ans (|coercelnteractive| object m1))
ans
(lthrowKeyedMsgCannotCoerceWithValue| x m m1)))
(t object))))))

5.3.49 defun Result Output Printing

Prints out the value x which is of type m, and records the changes in environment $e into
$InteractiveFrame $printAnyIfTrue is documented in setvart.boot. It is controlled with the
)se me any command. [output p?7?]

putHist phl0]

objNewWrap p?7?]

printTypeAndTime ph8]

printStorage phs]

printStatisticsSummary p57]

mkCompanionPage p??]

record AndPrintTest p?7?]

$outputMode p??|
$mkTestOutputType p??]
$runTestFlag p??]

$e p?7]

$mkTestFlag p??]

$HT CompanionWindowID p52]
$QuietCommand pT7]
$printStatisticsSummaryIlfTrue plf4]]
$print TypelfTrue p743)
$printStoragelfTrue p?7?]

$print TimelfTrue pr42]

$Void p?7?]

$algebraOutputStream p754]
$collectOutput p?7?]

$EmptyMode p?7?]

$printVoidIfTrue gr44]

$outputMode p??|

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
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[$print AnyIfTrue p[720]

— defun recordAndPrint —

(defun |recordAndPrint| (x md)

(let (|$outputMode| xp mdp mode)

(declare (special |$outputMode| |$mkTestOutputTypel| |$runTestFlag| |$el
| $mkTestFlag| |$HTCompanionWindowID| |$QuietCommand |
| $printStatisticsSummaryIfTrue| |$printTypeIlfTruel
|$printStorageIfTrue| |$printTimeIlfTrue| |[$Voidl|
|$algebralutputStream| |$collectOutput| |$EmptyModel
| $printVoidIfTrue| |$outputModel| |$printAnyIfTruel))

(cond

((and (equal md ’(lAnyl|)) |$printAnyIfTruel)
(setq mdp (car x))
(setq xp (cdr x)))
(t
(setq mdp md)
(setq xp x)))
(setq |$outputMode| md)
(if (equal md |$EmptyModel)
(setq mode (|quadSchl))
(setq mode md))

(when (or (mot (equal md [$Voidl|)) |$printVoidIfTruel)
(unless |$collectOutput| (terpri |$algebralutputStream|))
(unless |$QuietCommand| (|output| xp mdp)))

(lputHist| ’% ’l|valuel| (lobjNewWrap| x md) |$el)

(when (or |$printTimeIfTrue| |$printTypelfTruel)
(IprintTypeAndTime| xp mdp))

(when |$printStorageIfTruel| (|printStoragel))

(when |$printStatisticsSummaryIfTrue| (|printStatisticsSummary]|))

(when (integerp |$HTCompanionWindowID|) (|mkCompanionPage| md))

(cond

(|$mkTestFlag| (|lrecordAndPrintTest| md))
(I$runTestFlagl

(setq |$mkTestOutputType| md)

> |donel)

(t ’ldonel))))

5.3.50 defun printStatisticsSummary

[sayKeyedMsg pi327]
[statisticsSummary p??]
[$collectOutput p?7?]

— defun printStatisticsSummary —
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(defun |printStatisticsSummary| ()
(declare (special |$collectOutput]))
(unless |$collectOutput|
(IsayKeyedMsg| ’S2GL0017 (list (|statisticsSummary|)))))

5.3.51 defun printStorage

[makeLongSpaceString p??]
[$interpreterTimedClasses p?7?]
[$collectOutput p??]
[$interpreterTimedNames p?7]

— defun printStorage —

(defun |printStoragel| ()
(declare (special |$interpreterTimedClasses| |$collectOutputl
|$interpreterTimedNames|))
(unless |$collectOutput|
(IsayKeyedMsg| ’S2GL0016
(list
(ImakeLongSpaceStringl|
|$interpreterTimedNames |
|$interpreterTimedClasses|)))))

5.3.52 defun printTypeAndTime

[print TypeAndTimeSaturn pQ]
[printTypeAndTimeNormal p59]
[$saturn p?7?)

— defun printTypeAndTime —

(defun |printTypeAndTime| (x m)
(declare (special |$saturnl|))

(if |$saturnl|
(lprintTypeAndTimeSaturn| x m)
(IprintTypeAndTimeNormal| x m)))
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5.3.53 defun printTypeAndTimeNormal
[retract pI049]

qear p?7?]

retract pI049)
objNewWrap p??]
objMode p??]
sameUnionBranch ploT]
makeLongTimeString p?7?]

[

[

[

[

|

[msgText Pl
[sayKeyedMsg p327]
[justifyMyType p62]
[$outputLines p?7?]
[$collectOutput p??]
[
[
[
[
[

$
$
$print TypelfTrue p743]
$print TimelfTrue p742]
$outputLines p?7?]

$interpreterTimedNames p??]
$interpreterTimedClasses p?7?]

— defun printTypeAndTimeNormal —

(defun |printTypeAndTimeNormal| (x m)

(let (xp mp timeString result)

(declare (special |$outputLines| |$collectOutput| |$printTypelfTruel
|$printTimeIfTrue| |$outputLines]|
|$interpreterTimedNames| |$interpreterTimedClasses]|))

(cond
((and (consp m) (eq (qcar m) ’|Unionl))
(setq xp (lretract| (lobjNewWrap| x m)))
(setq mp (|objMode| xp))
(setq m
(cons ’|Union]
(append
(dolist (arg (qcdr m) (nreverse result))
(when (|sameUnionBranch| arg mp) (push arg result)))
(List "..."))))))
(when |$printTimeIfTruel
(setq timeString
(ImakeLongTimeString|
|$interpreterTimedNames |
|$interpreterTimedClasses|)))
(cond
((and |$printTimeIfTrue| |$printTypelfTruel)
(if |$collectOutput|
(push (|msgText| ’S2GL0012 (1list m)) |$outputlLines])
(IsayKeyedMsg| ’S2GL0014 (list m timeString ))))
(|$printTimeIfTrue|
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(unless |$collectOutput| (|sayKeyedMsg| ’S2GL0013 (list timeString))))
(I $printTypeIlfTruel
(if |$collectOutput|
(push (|justifyMyTypel (ImsgText| ’S2GL0012 (list m))) |$outputlines|)
(|sayKeyedMsg| ’S2GL0012 (1list m)))))))

5.3.54 defun printTypeAndTimeSaturn

[makeLongTimeString p??]
form2StringAsTeX p??]
devaluate p??]

printAsTeX p]]

$print TimelfTrue p742]

$print TypelfTrue p743)
$interpreterTimedClasses p??]
$interpreterTimedNames p?7?]

[
[
[
[
[
[
[

— defun printTypeAndTimeSaturn —

(defun |printTypeAndTimeSaturn| (x m)
(declare (ignore x))
(let (timeString typeString)
(declare (special |$printTimeIfTrue| |$printTypelfTruel
|$interpreterTimedClasses| |$interpreterTimedNames]|))
(if |$printTimeIfTruel
(setq timeString
(lmakeLongTimeString|
|$interpreterTimedNames |
|$interpreterTimedClasses|))
(setq timeString ""))
(if |$printTypelfTruel
(setq typeString (|form2StringAsTeX| (ldevaluate| m)))
(setq typeString ""))
(when |$printTypelfTruel
(IprintAsTeX| "\\axPrintType{")
(if (consp typeString)
(mapc #’|printAsTeX| typeString)
(lprintAsTeX| typeString))
(IprintAsTeX| "}"))
(when |$printTimeIfTruel
(IprintAsTeX| "\\axPrintTime{")
(lprintAsTeX| timeString)
(lprintAsTeX| "}"))))
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5.3.55 defun printAsTeX

[$texOutputStream p?7?]

— defun printAsTeX 0 —

(defun |printAsTeX| (x)
(declare (special |$texOutputStream|))
(princ x |$texOutputStream|))

5.3.56 defun sameUnionBranch

sameUnionBranch(uArg, m) ==
uArg is [":", ., t] => t =mn
uArg = m

— defun sameUnionBranch 0 —

(defun |sameUnionBranch| (uArg m)
(let (t1 t2 t3)
(cond
((and (consp ulrg)
(eq (gcar uArg) ’1|:|)
(progn
(setq t1 (qcdr uArg))
(and (consp t1)
(progn
(setq t2 (qcdr t1))
(and (consp t2)
(eq (qcdr t2) nil)
(progn (setq t3 (qcar t2)) t))))))
(equal t3 m))
(t (equal uArg m)))))

5.3.57 defun msgText

[segmentKeyedMsg p325]
[getKeyedMsg pi327]
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[substituteSegmentedMsg p??]
[lowSegmentedMsg p??]

[$linelength pI76H]
[$margin p765]

— defun msgText —

(defun |msgText| (key args)
(let (msg)
(declare (special $linelength $margin))
(setq msg (|segmentKeyedMsg| (|getKeyedMsg| key)))
(setq msg (|substituteSegmentedMsg| msg args))
(setq msg (|flowSegmentedMsg| msg $linelength $margin))
(apply #’concat (mapcar #’princ-to-string (cdar msg)))))

5.3.58 defun Right-justify the Type output

[fillerSpaces P20
[$linelength p7GH]

— defun justifyMyType —

(defun |justifyMyTypel| (arg)
(let (len)
(declare (special $linelength))
(setq len (|#| arg))
(if (> len $linelength)
arg
(concat (|fillerSpaces| (- $linelength len)) arg))))

5.3.59 defun Destructively fix quotes in strings
[unescapeStringsInForm pl62]

[$funnyBacks p??]

[$funnyQuote p?7]

— defun unescapeStringsInForm —

(defun |unescapeStringsInForm| (form)
(let (str)
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(declare (special |$funnyBacks| |$funnyQuotel))
(cond
((stringp form)
(setq str (nsubstitute #\" |$funnyQuote| form))
(nsubstitute #\\ |$funnyBacks| str))
((consp form)
(lunescapeStringsInForm| (car form))
(lunescapeStringsInForm| (cdr form))
form)
(t form))))

5.3.60 Include a file into the stream

[ST p?7?]
[intloopInclude0 p63)

— defun intloopInclude —

(defun |intloopInclude| (name n)
"Include a file into the stream"
(with-open-file (st name) (|intloopIncludeO| st name n)))

5.3.61 defun intloopIncludeO

[incStream pl73]
[intloopProcess pi64]
[next pB]
[intloopEchoParse p69)
[insertpile p333]
[lineoftoks pI0g]

[

$lines p?7?]
— defun intloopInclude0 —

(defun |intloopIncludeO| (|st| |name| |nl|)
(let (I$linesl)
(declare (special |$lines]))
(setq |$lines| (|lincStream| |st| |namel))
(lintloopProcess| |n| NIL
(lnext| #’|intloopEchoParse|

63



64 CHAPTER 5. HANDLING TERMINAL INPUT

(Inext| #’|insertpilel
(lnext| #’|lineoftoks]|
|$1lines|))))))

5.3.62 defun intloopProcess

[StreamNull pB3T]
[pfAbSynOp? p4I0]
[setCurrentLine p41]

[tokPart pd1T]

[intloopProcess p4]
[intloopSpadProcess p64]
[$systemCommandFunction p??]
[$systemCommandFunction p?7?]

— defun intloopProcess —

(defun |intloopProcess| (n interactive s)
(let (ptree lines t1)
(declare (special |$systemCommandFunction|))
(cond
((IStreamNull| s) n)
(t
(setq t1 (car s))
(setq lines (car t1))
(setq ptree (cadr t1))
(cond
((|pfAbSynOp?| ptree ’|command|)
(when interactive (|setCurrentLine| (|tokPart| ptree)))
(funcall |$systemCommandFunction| (|tokPart| ptree))
(lintloopProcess| n interactive (cdr s)))
(t
(lintloopProcess|
(lintloopSpadProcess| n lines ptree interactive)
interactive (cdr s))))))))

5.3.63 defun intloopSpadProcess

[flung p?7?]
[SpadCompileltem p?7?]
[intCoerceFailure p32]
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intSpadReader p32]

ncPutQ pa14]

CatchAsCan p?7?]

Catch p??]
intloopSpadProcess,interp p6o]
$currentCarrier p??]
$ncMsgList p27]
$intCoerceFailure p32]
$intSpadReader p32]
$prevCarrier p?7]

$stepNo p?7?]
$NeedToSignalSessionManager pi4]
flung p?7?]

[
[
[
[
[
[
[
[
[
[
[
[
[

— defun intloopSpadProcess —

(defun |intloopSpadProcess| (stepNo lines ptree interactive?)

(let (|$stepNo| result cc)

(declare (special |$stepNo| |$prevCarrier| |$intSpadReader| |flungl
|$intCoerceFailure| |$ncMsglist| |$currentCarrier|
| $NeedToSignalSessionManager|))

(setq |$stepNo| stepNo)
(setq |$currentCarrier| (setq cc (list ’|carrier])))
(IncPutQ| cc ’|stepNumber| stepNo)
(IncPutQ| cc ’|messages| |$ncMsglistl)
(IncPutQ| cc ’|lines| lines)
(setq |$ncMsglist| nil)
(setq result
(catch ’|SpadCompileltem|
(catch |$intCoerceFailure]|
(catch |$intSpadReader|
(lintloopSpadProcess,interp| cc ptree interactive?)))))
(setq |$NeedToSignalSessionManager| t)
(setq |$prevCarrier| |$currentCarrier|)
(cond
((eq result ’|ncEnd|) stepNo)
((eq result ’|ncError|) stepNo)
((eq result ’|ncEndItem|) stepNo)
(t (1+ stepNo)))))

5.3.64 defun intloopSpadProcess,interp

[ncConversationPhase 68|
[ncEltQ p414]
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[ncError pl69)

— defun intloopSpadProcess,interp —

(defun |intloopSpadProcess,interp| (cc ptree interactive?)
(IlncConversationPhase| #’|phParse| (list cc ptree))
(IncConversationPhase| #’|phMacro| (list cc))
(IncConversationPhase| #’|phIntReportMsgs| (list cc interactive?))
(lncConversationPhase| #’|phInterpret| (list cc))

(unless (eql (length (|ncEltQ| cc ’|messages|)) 0) (IncErrorl)))

5.3.65 defun phParse
TPDHERE: The pform function has a leading percent sign. fix this

phParse: carrier[tokens,...] -> carrier([ptree, tokens,...]

[ncPutQ p414]
— defun phParse —

(defun |phParsel| (carrier ptree)
(IncPutQ| carrier ’|ptree| ptree)
? ok)

5.3.66 defun phIntReportMsgs

carrier[lines,messages,..]-> carrier[lines,messages,..]

[ncEltQ p4d14]
[ncPutQ pd14]

[processMsgList p367]
[$erMsgToss p??]

— defun phIntReportMsgs —

(defun |phIntReportMsgs| (carrier interactive?)
(declare (ignore interactive?))

(let (nerr msgs lines)

(declare (special |$erMsgToss|))
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(cond
(| $erMsgToss| ’ok)
(t
(setq lines (|ncEltQ| carrier ’|lines]|))
(setq msgs (IncEltQ| carrier ’|messages|))
(setq nerr (length msgs))
(IncPutQ| carrier ’|ok?| (eql nerr 0))
(cond
((eql nerr 0) ’ok)
(t
(IprocessMsgList| msgs lines)
(|sayKeyedMsg| ’S2CTP010 (list nerr))
’0k))))))

5.3.67 defun phlnterpret

[ncEltQ pdT4]
[intInterpretPform pl67]

[ncPutQ pd14]

— defun phlnterpret —

(defun |phInterpret| (carrier)

(let (val ptree)
(setq ptree (|ncEltQ| carrier ’|ptreel))
(setq val (|intInterpretPform| ptree))
(IncPutQ| carrier ’|valuel| val)))

5.3.68 defun intInterpretPform

[processInteractive p9]
[zeroOneTran pog]

[pf2Sex p297]
— defun intInterpretPform —

(defun |intInterpretPform| (pf)

(lprocessInteractive| (|zeroOneTran| (|pf2Sex| pf)) pf))
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5.3.69 defun zeroOneTran
[nsubst p??]
— defun zeroOneTran 0 —

(defun |zeroOneTran| (sex)
(nsubst ’ |$EmptyMode| ’7 sex))

5.3.70 defun ncConversationPhase

[ncConversationPhase,wrapup po8]
[$ncMsgList p27]

— defun ncConversationPhase —

(defun |ncConversationPhase| (fn args)
(let (|$ncMsglist| carrier)
(declare (special |$ncMsgListl))
(setq carrier (car args))
(setq |$ncMsglist| nil)
(unwind-protect
(apply fn args)
(IncConversationPhase,wrapup| carrier))))

5.3.71 defun ncConversationPhase,wrapup
[$ncMsgList p27]
— defun ncConversationPhase,wrapup —

(defun |ncConversationPhase,wrapup| (carrier)
(declare (special |$ncMsgListl))
((lambda (Var5 m)
(loop
(cond
((or (atom Varb) (progn (setq m (car Varb)) nil))
(return nil))
(t
(IncPutQ| carrier ’|messages| (cons m (|ncEltQ| carrier ’|messages|)))))
(setq Var5 (cdr Var5b))))
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|$ncMsglist| nil))

5.3.72 defun ncError
[SpadCompileltem p?7?]
— defun ncError 0 —

(defun |ncError| ()
(throw ’|SpadCompilelItem| °’|ncError|))

5.3.73 defun intloopEchoParse

[ncloopDQlines p7]
[setCurrentLine piT]
[mkLineList pl70]
[ncloopPrintLines pT0]
[npParse pI39]
[dqToList p342)
[$EchoLines p?7?]
[$lines p??)

— defun intloopEchoParse —

(defun |intloopEchoParse| (s)

(let (cudr lines stream dq t1)

(declare (special |$Echolines| |$lines]))
(setq t1 (car s))
(setq dq (car t1))
(setq stream (cadr t1))
(setq t1 (|lncloopDQlines| dq |$lines|))
(setq lines (car t1))
(setq cudr (cadr t1))
(IsetCurrentLine| (|mkLineList| lines))
(when |$EchoLines| (|ncloopPrintLines| lines))
(setq |$lines| cudr)

(cons (list (list lines (|npParse| (|dqToList| dq)))) (cdr s))))
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5.3.74 defun ncloopPrintLines

;ncloopPrintLines lines ==

H for line in lines repeat WRITE_-LINE CDR line
; WRITE_-LINE " "

— defun ncloopPrintLines 0 —

(defun |ncloopPrintLines| (lines)
((lambda (Var4 line)
(Loop
(cond
((or (atom Var4) (progn (setq line (car Var4)) nil))
(return nil))
(t (write-line (cdr line))))
(setq Var4 (cdr Var4d))))
lines nil)
(write-line " "))

5.3.75 defun mkLineList

;mkLineList lines ==

; 1 := [CDR line for line in lines | nonBlank CDR line]
; #1 =1 =>CAR 1

;1

— defun mkLineList —

(defun |mkLineList| (lines)
(let (1)
(setq 1
((lambda (Var2 Varl line)
(loop
(cond
((or (atom Varl) (progn (setq line (car Varl)) nil))
(return (nreverse Var2)))
(t
(and (|nonBlank| (cdr line))
(setq Var2 (cons (cdr line) Var2)))))
(setq Varl (cdr Varl))))
nil lines nil))
(cond
((eql (length 1) 1) (car 1))
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t 1))

5.3.76 defun nonBlank

;nonBlank str ==
value := false
for i in O..MAXINDEX str repeat
str.i "= char " " =>
value := true
return value

value

>
>
>
>
>
>

— defun nonBlank 0 —

(defun |nonBlank| (str)
(let (value)
((lambda (Var3 i)
(Loop
(cond
((> i Var3) (return nil))
(t
(cond
((not (equal (elt str i) (lcharl| ’| D))
(identity (progn (setq value t) (return value)))))))
(setq i (+ 1 1))))
(maxindex str) 0)
value))

5.3.77 defun ncloopDQlines

[StreamNull pB3T]
[poGlobalLinePosn p72]

[tokPosn p4TT]
[streamChop pT2]

— defun ncloopDQlines —

(defun |ncloopDQlines| (dq stream)
(let (b a)
(IStreamNull| stream)
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(setq a (|poGlobalLinePosn| (|tokPosn| (cadr dq))))
(setq b (|poGlobalLinePosn| (caar stream)))
(|streamChop| (+ (- a b) 1) stream)))

5.3.78 defun poGlobalLinePosn

[InGlobalNum p344]
[poGetLineObject p359)

[ncBug p360]
— defun poGlobalLinePosn —

(defun |poGlobalLinePosn| (posn)
(if posn
(11nGlobalNum| (|poGetLineObject| posn))
(IncBugl| "old style pos objects have no global positions" nil)))

5.3.79 defun streamChop

Note that changing the name “lyne” to “line” will break the system. I do not know why. The
symptom shows up when there is a file with a large contiguous comment spanning enough
lines to overflow the stack. [StreamNull pB3T]

[streamChop pl2]

[ncloopPrefix? pATH]

— defun streamChop —

(defun |streamChop| (n s)
(let (d ¢ lyne b a tmpl)
(cond
((IStreamNull| s) (list nil nil))
((eql n 0) (list nil s))
(t
(setq tmpl (|streamChop| (- n 1) (cdr s)))
(setq a (car tmpl))
(setq b (cadr tmpl))
(setq lyne (car s))
(setq ¢ (IncloopPrefix?| ")command" (cdr lyne)))
(setq d (cons (car lyne) (cond (c c) (t (cdr lyne)))))
(list (cons d a) b)))))
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5.3.80 defun ncloopInclude0

[incStream pl73]
[ncloopProcess p?7?]
[next p38]
[ncloopEchoParse p?7?]
[insertpile p333]
[lineoftoks pI0g]

[

$lines p?7?]
— defun ncloopInclude0 —

(defun IncloopIncludeO| (st name n)
(let (I$linesl)
(declare (special |$lines|))
(setq |$lines| (lincStream| st name))
(lncloopProcess| n nil
(Inext| #’|ncloopEchoParse]|
(Inext| #’|insertpilel
(Inext| #’|lineoftoks|
[$lines())))))

5.3.81 defun incStream

[incRenumber f7r4]
[incLude pl76]
[incRgen pI03]
[Top HTT]

— defun incStream —

(defun |incStream| (st fn)
(declare (special |Topl))

(lincRenumber| (l|incLude| O (lincRgen| st) O (list fn) (1list [Topl))))
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5.3.82 defun incRenumber

[incZip dr4]
[inclgen 75

— defun incRenumber —

(defun |incRenumber| (ssx)
(lincZip| #’|incRenumberLine| ssx (|incIgen| 0)))

5.3.83 defun incZip

[Delay pI03]
[incZipl pird]

— defun incZip —

(defun |incZip| (g £f1 £2)
(IDelay| #’|incZipil| (list g f1 £2)))

5.3.84 defun incZipl

[StreamNull pB3T]
[incZip pr4]

— defun incZipl —

(defun |incZipl| (&rest z)
(let (£f2 f1 g)
(setq g (car z))
(setq f1 (cadr z))
(setq f2 (caddr z))
(cond
((|StreamNull| £1) |StreamNill|)
((|StreamNull| £2) |StreamNill|)
(t
(cons
(funcall g (car f1) (car £2))
(lincZip| g (cdr £1) (cdr £2)))))))
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5.3.85 defun inclgen

[Delay pgI03]
[inclgenl pT75]

— defun incIgen —

(defun |incIgen| (n)
(IDelay| #’|incIgeni| (1list n)))

5.3.86 defun inclgenl
[incIgen {75
— defun incIgenl —

(defun |incIgenl| (&rest z)
(let (n)

(setq n (car z))

(setgn (+ n 1))

(cons n (lincIgen| n))))

5.3.87 defun incRenumberLine

[incRenumberItem pl7o]
[incHandleMessage J70]

— defun incRenumberLine —

(defun |incRenumberLine| (x1 gno)

(let (1)
(setq 1 (|lincRenumberItem| (elt x1 0) gno))
(lincHandleMessagel| x1)
1
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5.3.88 defun incRenumberltem

[InSetGlobalNum p344]

— defun incRenumberItem —

(defun |incRenumberItem| (f i)
(et (1)
(setq 1 (caar £))
(11nSetGlobalNum| 1 i) f£))

5.3.89 defun incHandleMessage

[ncSoftError p349)
[ncBug p360]

— defun incHandleMessage 0 —

(defun |incHandleMessage| (x)
"Message handling for the source includer"
(let ((msgtype (elt (elt x 1) 1))

(pos (car (elt x 0)))

(key (car (elt (elt x 1) 0)))

(args (cadr (elt (elt x 1) 0))))

(cond

((eq msgtype ’|nonel) 0)

((eq msgtype ’lerrorl) (IncSoftError| pos key args))
((eq msgtype ’|warning|) (IncSoftError| pos key args))
((eq msgtype ’Isayl) (IncSoftError| pos key args))
(t (IncBug| key args)))))

5.3.90 defun incLude

[Delay HIT3
[incLudel p&I]

— defun incLude —

(defun |incLude| (eb ss 1n ufos states)
(IDelay| #’|incLudel| (list eb ss 1ln ufos states)))
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5.3.91 defmacro Rest
— defmacro Rest —
(defmacro |Rest| O

"used in incLudel for parsing; s is not used."
>(lincLude| eb (cdr ss) 1lno ufos states))

5.3.92 defvar $Top

— initvars —

(defvar |Top| 1 "used in incLudel for parsing")

5.3.93 defvar $IfSkipToEnd

— initvars —

(defvar |IfSkipToEnd| 10 "used in incLudel for parsing")

5.3.94 defvar $IfKeepPart

— initvars —

(defvar |IfKeepPart| 11 "used in incLudel for parsing")
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5.3.95 defvar $IfSkipPart

— initvars —

(defvar |IfSkipPart| 12 "used in incLudel for parsing")

5.3.96 defvar $ElseifSkipToEnd

— initvars —

(defvar |ElseifSkipToEnd| 20 "used in incLudel for parsing")

5.3.97 defvar $ElseifKeepPart

— initvars —

(defvar |ElseifKeepPart| 21 "used in incLudel for parsing")

5.3.98 defvar $ElseifSkipPart

— initvars —

(defvar |ElseifSkipPart| 22 "used in incLudel for parsing")

5.3.99 defvar $ElseSkipToEnd

— initvars —
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(defvar |ElseSkipToEnd| 30 "used in incLudel for parsing")

5.3.100 defvar $ElseKeepPart

— initvars —

(defvar |ElseKeepPart| 31 "used in incLudel for parsing")

5.3.101 defvar $Top?
[quotient p?7]

— defun Top? 0 —

(defun |Top?| (Istl)
"used in incLudel for parsing"
(eql (quotient |st| 10) 0))

5.3.102 defvar $If?
[quotient p?7]
— defun If? —

(defun |If?| (Istl)
"used in incLudel for parsing"
(eql (quotient [stl| 10) 1))

5.3.103 defvar $Elseif?
[QUOTIENT p??]

— defun Elseif? —
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(defun |Elseif?| (Istl)
"used in incLudel for parsing"
(eql (quotient |st| 10) 2))

5.3.104 defvar $Else?
[QUOTIENT p?7]

— defun Else? —
(defun |Else?| (Istl)

"used in incLudel for parsing"
(eql (quotient |st| 10) 3))

5.3.105 defvar $SkipEnd?
[remainder p?7]

— defun SkipEnd? —
(defun |SkipEnd?| (lstl)

"used in incLudel for parsing"
(eql (remainder [st| 10) 0))

5.3.106 defvar $KeepPart?
[remainder p?7?]

— defun KeepPart? —
(defun |KeepPart?| (lstl)

"used in incLudel for parsing"
(eql (remainder |[st| 10) 1))
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5.3.107 defvar $SkipPart?
[remainder p?7?]
— defun SkipPart? —

(defun |SkipPart?| (Istl)
"used in incLudel for parsing"
(eql (remainder |st| 10) 2))

5.3.108 defvar $Skipping?
[KeepPart? plR0
— defun Skipping? —

(defun |Skipping?| (Istl)
"used in incLudel for parsing"
(null (|KeepPart?| Istl)))

5.3.109 defun incLudel

[StreamNull p33T]
Top? pli9
x|PrematureEOF p30]
Skipping? p&T]
x1Skip plR9]

Rest pl74]

x1OK pi86]

xIOK1 p8o]

concat pI04T]
incCommandTail pI0T]
xISay p39]
xINoSuchFile pa0]
xlCannotRead pAT]
incActive? pI03]
x1FileCycle pA2]
incLude pl76]
incFilelnput pgI02]
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[incAppend p&7]
[inclFname pI02]
[xIConActive pO3]
[x1ConStill pa4]
[incConsoleInput pI02]
[incNConsoles gI03]
[xIConsole p@]]
[x1SkippingFin pO5]
[xIPrematureFin pO5]
[assertCond pl90]
[ifCond pRI]
[If? p79)
[Elseif? p79]
[xIIfSyntax pOo6]
[SkipEnd? p80]
[KeepPart? p0]
[SkipPart? p&T]
[xIIfBug pOT]
[xICmdBug pOg]
[expand-tabs p??]
[incClassify p99]

— defun incLudel —

(defun |incLudel| (&rest z)

CHAPTER 5. HANDLING TERMINAL INPUT

(let (pred sl n tail head includee fnl info str state 1lno states

ufos 1ln ss eb)

(setq eb (car z))
(setq ss (cadr . (2)))
(setq 1ln (caddr . (2)))
(setq ufos (cadddr . (z)))
(setq states (car (cddddr . (2))))
(setq lno (+ 1n 1))
(setq state (elt states 0))
(cond
((IStreamNull| ss)

(cond

((null (|Top?| state))

(cons (|x1PrematureEQOF| eb ")--premature end" 1lno ufos)

|StreamNill))
(t |StreamNill)))
(t
(progn

(setq str (expand-tabs (car ss)))

(setq info (|incClassify| str))
(cond

((null (elt info 0))

(cond
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((ISkipping?| state)
(cons (|x1Skip| eb str 1lno (elt ufos 0)) (|Restl)))
(t
(cons (|x10K| eb str lno (elt ufos 0)) (|Restl|)))))
((equal (elt info 2) "other")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str 1lno (elt ufos 0)) (|Restl)))
(t
(cons
(1x10K1| eb str (concat ")command" str) lno (elt ufos 0))
(IRest1)))))
((equal (elt info 2) "say")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str lno (elt ufos 0)) (|Restl)))
(t
(progn
(setq str (|incCommandTaill| str info))
(cons (|x1Say| eb str lno ufos str)
(cons (|x10K| eb str lno (ELT ufos 0)) (|Restl[)))))))
((equal (elt info 2) "include")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str lno (elt ufos 0)) (|Restl)))
(t
(progn
(setq fnl (|inclFname| str info))
(cond
((null £fn1)
(cons (|x1lNoSuchFile| eb str 1lno ufos fnl) (|Restl|)))
((null (probe-file fnl))
(cons (|xlCannotRead| eb str 1lno ufos fnl) (|Rest|)))
((lincActive?| fnl ufos)
(cons (|x1FileCycle| eb str 1lno ufos fnl) (|Restl|)))
(t
(progn
(setq includee
(lincLude| (+ eb (elt info 1))
(lincFileInput| fn1)
0
(cons fnl ufos)
(cons |Top| states)))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincAppend| includee (|Rest|))))))))))
((equal (elt info 2) "comnsole")
(cond
((|Skipping?| state)
(cons (|x1Skip| eb str lno (elt ufos 0)) (|Restl)))
(t
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(progn
(setq head
(lincLudel| (+ eb (elt info 1))
(lincConsoleInput|)
0
(cons "console" ufos)
(cons |Topl| states)))
(setq tail (|Restl))
(setq n (|incNConsoles| ufos))
(cond
((< 0 n)
(setq head
(cons (|x1ConActive| eb str lno ufos n) head))
(setq tail
(cons (|x1ConStill| eb str 1lno ufos n) tail))))
(setq head (cons (|xlConsole| eb str lno ufos) head))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincAppend| head tail))))))
((equal (elt info 2) "fin")
(cond
((ISkipping?| state)
(cons (|x1SkippingFin| eb str lno ufos) (|Rest|)))
((aull (|Top?| state))
(cons (|x1lPrematureFin| eb str 1lno ufos) [StreamNill))
(t
(cons (Ix10K| eb str 1lno (elt ufos 0)) |StreamNill))))
((equal (elt info 2) "assert")
(cond
((ISkipping?| state)
(cons (|x1SkippingFin| eb str 1lno ufos) (|Restl|)))
(t
(progn
(lassertCond| str info)
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincAppend| includee (|Rest|)))))))
((equal (elt info 2) "if")
(progn
(setq s1
(cond
((ISkipping?| state) |IfSkipToEndl|)
(t
(cond
((lifCond| str info) |IfKeepPart|)
(t |IfSkipPartl)))))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) lno ufos (cons sl states)))))
((equal (elt info 2) "elseif")
(cond
((and (null (|If?] state)) (null (|Elseif?| state)))
(cons (|x1IfSyntax| eb str lno ufos info states)
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|StreamNill|))
(t
(cond
((or (|SkipEnd?| state)
(|KeepPart?| state)
(|SkipPart?| state))
(setq sl
(cond
((ISkipPart?| state)
(setq pred (|ifCond| str info))
(cond
(pred |ElseifKeepPart]|)
(t |ElseifSkipPart]|)))
(t |ElseifSkipToEnd|)))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) lno ufos (cons sl (cdr states)))))
(t
(cons (|x1IfBugl| eb str 1lno ufos) [StreamNill))))))
((equal (elt info 2) "else")
(cond
((and (null (|If7?| state)) (null (|Elseif?| state)))
(cons (|x1IfSyntax| eb str 1lno ufos info states)
|StreamNill))
(t
(cond
((or (|SkipEnd?| state)
(|KeepPart?| state)
(|SkipPart?| state))
(setq s1
(cond ((|SkipPart?| state) |ElseKeepPart|) (t |ElseSkipToEnd|)))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) 1lno ufos (cons s1 (cdr states)))))
(t
(cons (|x1IfBugl| eb str lno ufos) [StreamNill))))))
((equal (elt info 2) "endif")
(cond
((ITop?| state)
(cons (|x1IfSyntax| eb str lno ufos info states)
|StreamNill))
(t
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) 1no ufos (cdr states))))))
(t (cons (|x1CmdBugl eb str 1lno ufos) |StreamNill))))))))
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5.3.110 defun xIPrematureEOF

Mg 1G]
[inclmsgPrematureEOF p8g]

— defun xIPrematureEOF —

(defun |x1PrematureEOF| (eb str 1lno ufos)
(1x1Msg| eb str 1lno (elt ufos 0)
(list (linclmsgPrematureEOF| (elt ufos 0)) ’l|error|)))

5.3.111 defun xIMsg
[incLine p&7]
— defun xIMsg —

(defun |x1Msg| (extrablanks string localnum fileobj mess)
(let ((globalnum -1))
(list (inclLine extrablanks string globalnum localnum fileobj) mess)))

5.3.112 defun xIOK
[IxOK1 p?7?]
— defun xIOK —

(defun |x10K| (extrablanks string localnum fileobj)
(1x10K1| extrablanks string string localnum fileobj))

5.3.113 defun x10OK1
[incLinel p8Y

— defun xIOK1 —
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(defun |x10K1| (extrablanks string stringl localnum fileobj)
(let ((globalnum -1))
(1ist (inclLinel extrablanks string stringl globalnum localnum fileobj)
(list nil ’|nonel))))

5.3.114 defun incAppend

[Delay pI03|
[incAppendl pT]

— defun incAppend —

(defun |incAppend| (x y)
(IDelay| #’|incAppendl| (1list x y)))

5.3.115 defun incAppendl

[StreamNull pB3T]
[incAppend p&T]

— defun incAppendl —

(defun |incAppendl| (&rest z)
(let (y x)
(setq x (car z))
(setq y (cadr z))
(cond
((IStreamNull| x)
(cond ((|StreamNull| y) |StreamNil|) (t y)))
(t
(cons (car x) (lincAppend| (cdr x) y))))))

5.3.116 defun incLine
[incLinel pi&Y]

— defun incLine —
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(defun incLine (extrablanks string globalnum localnum fileobj)
(incLinel extrablanks string string globalnum localnum fileobj))

5.3.117 defun incLinel
[InCreate p343]

— defun incLinel —

(defun incLinel (extrablanks string stringl globalnum localnum fileobj)
(cons
(cons (|1lnCreate| extrablanks string globalnum localnum fileobj) 1) stringl))

5.3.118 defun inclmsgPrematureEOF
[origin p?7?]
— defun inclmsgPrematureEOF 0 —

(defun |inclmsgPrematureEOF| (ufo)
(list ’S2CI0002 (list (|theoriginl| ufo))))

5.3.119 defun theorigin

— defun theorigin 0 —

(defun |theorigin| (x) (list #’|porigin| x))

5.3.120 defun porigin
[stringp p??]

— defun porigin —
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(defun |porigin| (x)
(if (stringp x)

x

(lpfname| x)))

5.3.121 defun ifCond

[MakeSymbol p??]
[incCommandTail pI0T]
[$inclAssertions p?7?]

— defun ifCond —

(defun |ifCond| (s info)

(let (word)

(declare (special |$inclAssertions|))
(setq word
(|MakeSymbol| (string-trim *whitespacex* (|incCommandTaill| s info))))
(member word |$inclAssertions|)))

5.3.122 defun xISkip

[incLine pi&7]
[CONCAT p??]

— defun x1Skip —

(defun |x1Skip| (extrablanks str localnum fileobj)
(let ((string (concat "-- Omitting:" str)) (globalnum -1))
(list
(incLine extrablanks string globalnum localnum fileobj)
(1ist nil ’|nonel))))

5.3.123 defun xISay

[xIMsg pBG|
[inclmsgSay p0]
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— defun x1Say —

(defun |x1Say| (eb str 1lno ufos x)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgSayl| x) ’Isayl)))

5.3.124 defun inclmsgSay
lid p??]
— defun inclmsgSay —

(defun |inclmsgSay| (str)
(list ’S2CI0001 (list (ltheid| str))))

5.3.125 defun theid

— defun theid 0 —

(defun |theid| (a) (list identity a))

5.3.126 defun xINoSuchFile

[xIMsg piS0]
[inclmsgNoSuchFile pOT]

— defun xINoSuchFile —

(defun |x1NoSuchFile| (eb str 1lno ufos fn)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgNoSuchFile| fn) ’|error|)))
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5.3.127 defun inclmsgNoSuchFile
[thefname pOT]

— defun inclmsgNoSuchFile —

(defun |inclmsgNoSuchFile| (£fn)
(list ’82CI0010 (list (|thefname| fn))))

5.3.128 defun thefname
[pfname pOT]

— defun thefname 0 —

(defun |thefname| (x) (list #’ |pfnamel| x))

5.3.129 defun pfname

[PathnameString p?7]

— defun pfname —

(defun |pfname| (x) (|PathnameString| x))

5.3.130 defun xlCannotRead

[xIMsg 0]
[inclmsgCannotRead p2]

— defun xlCannotRead —

(defun |xlCannotRead| (eb str 1lno ufos fn)
(Ix1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgCannotRead| fn)

’lerror|)))
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5.3.131 defun inclmsgCannotRead

[thefname pOT]

— defun inclmsgCannotRead —

(defun |inclmsgCannotRead| (fn)
(list ’S2CI0011 (list (|thefname| fn))))

5.3.132 defun xlFileCycle

[xIMsg P86l
[inclmsgFileCycle p92]

— defun xIFileCycle —

(defun [x1FileCycle| (eb str 1lno ufos fn)
(1x1Msg| eb str 1lno (elt ufos 0)
(1ist (linclmsgFileCycle| ufos fn) ’|error|)))

5.3.133 defun inclmsgFileCycle

;inclmsgFileCycle (ufos,fn) ==

; flist := [porigin n for n in reverse ufos]

H f1 := porigin fn

; cycle := [:[:[n,’"==>"] for n in flist], f1]
H [’S2C10004, [%id cycle, %id f1] ]

[porigin pEE]

[id p?7?]
— defun inclmsgFileCycle —

(defun |inclmsgFileCycle| (ufos fn)
(let (cycle f1 flist)
(setq flist
((lambda (Var8 Var7 n)
(loop
(cond
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((or (atom Var7) (progn (setq n (car Var7)) nil))
(return (nreverse Var8)))
(t
(setq Var8 (cons (|porigin| n) Var8))))
(setq Var7 (cdr Var7))))
nil (reverse ufos) nil))
(setq f1 (|porigin| fn))
(setq cycle
(append
((lambda (Var10 Var9 n)
(loop
(cond
((or (atom Var9) (progn (setq n (car Var9)) nil))
(return (nreverse Vari10)))
(t
(setq Var10 (append (reverse (list n "==>")) Var10))))
(setq Var9 (cdr Var9))))
nil flist nil)
(cons f1 nil)))
(list ’S2CI0004 (1list (ltheid| cycle) (ltheid| £1)))))

5.3.134 defun xlConActive

[xIMsg piE6]
[inclmsgConActive pO3]

— defun x1ConActive —

(defun |x1ConActive| (eb str 1lno ufos n)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgConActive| n) ’|warningl|)))

5.3.135 defun inclmsgConActive
[id p?7?]
— defun inclmsgConActive —

(defun |inclmsgConActivel| (n)
(1ist ’S2CI0006 (list (ltheid| n))))
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5.3.136 defun x1ConStill

Mg 1G]
[inclmsgConStill po4]

— defun x1ConStill —

(defun |x1ConStill| (eb str 1lno ufos n)
(1x1Msg| eb str 1no (elt ufos 0) (list (|inclmsgConStill| n) ’[sayl)))

5.3.137 defun inclmsgConStill
lid p??]

— defun inclmsgConStill —

(defun |inclmsgConStill| (n)
(list ’S2CI0007 (list (ltheid| n))))

5.3.138 defun xlConsole

(Mg 1G]
[inclmsgConsole p97]

— defun x1Console —

(defun |x1Console| (eb str lno ufos)
(Ix1Msg| eb str 1no (elt ufos 0) (list (linclmsgConsolel|) ’Isayl)))

5.3.139 defun inclmsgConsole

— defun inclmsgConsole 0 —

(defun |inclmsgConsole| ()
(1ist ’S2CI0005 nil))
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5.3.140 defun xISkippingFin

[xIMsg 0]
[inclmsgFinSkipped 93]

— defun xISkippingFin —

(defun |x1SkippingFin| (eb str lno ufos)
(1x1Msg| eb str 1lno (elt ufos 0)
(list (linclmsgFinSkipped|) ’|warningl)))

5.3.141 defun inclmsgFinSkipped

— defun inclmsgFinSkipped 0 —

(defun |inclmsgFinSkipped| ()
(1ist ’82CI0008 nil))

5.3.142 defun xIPrematureFin
[xIMsg pga]

[inclmsgPrematureFin p95]
— defun x1PrematureFin —

(defun |x1PrematureFin| (eb str 1lno ufos)
(1x1Msg| eb str 1lno (elt ufos 0)

(1ist (linclmsgPrematureFin| (elt ufos 0)) ’|error|)))

5.3.143 defun inclmsgPrematureFin
[origin p?7?]

— defun inclmsgPrematureFin —
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(defun |inclmsgPrematureFin| (ufo)
(list ’S2CI0003 (list (|theoriginl| ufo))))

5.3.144 defun assertCond

[MakeSymbol p??]
[incCommandTail pI0T]
[$inclAssertions p??]
[*whitespace* p24]

— defun assertCond —

(defun |assertCond| (s info)
(let (word)
(declare (special |$inclAssertions| *whitespacex))
(setq word
(|MakeSymbol| (string-trim *whitespace* (|incCommandTail| s info))))
(unless (member word |$inclAssertions|)
(setq |$inclAssertions| (cons word |$inclAssertionsl|)))))

5.3.145 defun xlIfSyntax

[Top? pi9]

[Else? pR0]

[xIMsg piRd]
[inclmsglfSyntax pO7]

— defun x1IfSyntax —

(defun |x1IfSyntax| (eb str 1lno ufos info sts)
(let (context found st)
(setq st (elt sts 0))
(setq found (elt info 2))
(setq context
(cond
((ITop?| st) ’Inot in an )if...)endif|)
((|Else?| st) ’|after an )elsel)
(t ’|but can’t figure out wherel)))
(1x1Msg| eb str 1lno (elt ufos 0)
(list (linclmsgIfSyntax| (elt ufos 0) found context) ’|errorl|))))
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5.3.146 defun inclmsglfSyntax

[concat PI04T]
[id p?7?]
[origin p?7?]

— defun inclmsgIfSyntax —
(defun |inclmsgIfSyntax| (ufo found context)
(setq found (concat ")" found))
(list ’82CI0009 (list (|theid| found)

(|theid| context)
(ltheorigin| ufo))))

5.3.147 defun xIIfBug

[xIMsg pi6]
[inclmsglfBug pa7T]

— defun xIIfBug —

(defun |x1IfBug| (eb str 1no ufos)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgIfBugl) ’Ibugl)))

5.3.148 defun inclmsglfBug

— defun inclmsgIfBug 0 —

(defun |inclmsgIfBug| ()
(1ist ’S2CB0002 nil))
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5.3.149 defun xICmdBug

Mg 1G]
[inclmsgCmdBug 98]

— defun x1ICmdBug —

(defun |x1CmdBug| (eb str 1lno ufos)
(1x1Msg| eb str 1no (elt ufos 0) (list (|inclmsgCmdBugl|) ’|bugl)))

5.3.150 defun inclmsgCmdBug

— defun inclmsgCmdBug 0 —

(defun |inclmsgCmdBugl| (O
(1ist ’S2CB0003 nil))

5.3.151 defvar $incCommands

This is a list of commands that can be in an include file
— postvars —

(eval-when (eval load)
(setq |incCommands |
(list "say" "include" "console" "fin" "assert" "if" "elseif" "else" "endif")))

5.3.152 defvar $pfMacros

The $pfMacros variable is an alist [ [id, state, body-pform], ...] where state is one of: mbody,
mparam, mlambda

User-defined macros are maintained in a stack of definitions. This is the stack sequence
resulting from the command lines:

>

a 3
> 4

a
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b=>7

(
(Ib| |mbodyl| ((linteger| (lposn| (0 "b ==> 7" 1 1 "strings") . 6))
(lal Imbodyl| ((linteger| (lposn| (0 "a ==> 4" 1 1 "strings") . 6))
(lal Imbodyl| ((linteger| (lposn| (0 "a ==> 3" 1 1 "strings") . 6))

)

— initvars —

(defvar |$pfMacros| nil)

5.3.153 defun incClassify

;incClassify(s) ==

; not incCommand? s => [false,0, ’""]

; i :=1; n := #s

H while i < n and s.i = char " " repeat i := 1 + 1

; i >=n => [true,0,’"other"]

; eb := (i =1=>0; i)

; bad:=true

H for p in incCommands while bad repeat

; incPrefix?(p, i, s) =>

; bad:=false

; pl :=p

; if bad then [true,0,’"other"] else [true,eb,pl]

[incCommand? pI00]
[incCommands pog]

— defun incClassify —

(defun |incClassify| (s)

(let (pl bad eb n i)
(declare (special |incCommands]))
(if (null (|incCommand?| s))
(1ist nil 0 "™)

(progn
(setq i 1)
(setq n (length s))
((lambda ()
(loop
(cond

((not (and (< i n) (char= (elt s i) #\space)))
(return nil))

. ll7ll))
. 11411))
. ||3||))

99



100 CHAPTER 5. HANDLING TERMINAL INPUT

(t (setq i (1+ 1)))))))
(cond
((not (< i n)) (1ist t O "other"))
(t
(if (=1 1)
(setq eb 0)
(setq eb 1))
(setq bad t)
((lambda (tmpl p)
(loop
(cond
((or (atom tmpl)
(progn (setq p (car tmpl)) nil)
(not bad))
(return nil))
(t
(cond
((lincPrefix?| p i s)
(identity
(progn
(setq bad nil)
(setq p1l pP)))))))
(setq tmpl (cdr tmpl))))
| incCommands| nil)
(if bad
(list t O "other")
(1ist t eb p1))))))))

5.3.154 defun incCommand?
[char p??]

— defun incCommand? 0 —
(defun |incCommand?| (s)

"does this start with a close paren?"
(and (< 0 (length s)) (equal (elt s 0) (lchar| *1)[))))

5.3.155 defun incPrefix?

;incPrefix?(prefix, start, whole) ==
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H #prefix > #whole-start => false

; good:=true

H for i in O..#prefix-1 for j in start.. while good repeat
H good:= prefix.i = whole.]j

; good

— defun incPrefix? 0 —

(defun |incPrefix?| (prefix start whole)
(let (good)
(cond
((< (- (length whole) start) (length prefix)) nil)
(t
(setq good t)
((lambda (Var i j)
(loop
(cond
(Cor (> i Var) (mot good)) (return nil))
(t (setq good (equal (elt prefix i) (elt whole j)))))
(setq i (+ 1 1))
(setq j (+ j DN)
(- (length prefix) 1) 0 start)
good))))

5.3.156 defun incCommandTail
[incDrop pI0T]
— defun incCommandTail —
(defun |incCommandTaill| (s info)
(let ((start (elt info 1)))

(when (= start 0) (setq start 1))
(lincDrop| (+ start (length (elt info 2)) 1) s)))

5.3.157 defun incDrop
[substring p?7]

— defun incDrop 0 —
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(defun |incDrop| (n b)
(if (>= n (length b))
N
(substring b n nil)))

5.3.158 defun inclFname

[incFileName p6I8]
[incCommandTail gI0T]

— defun inclFname —

(defun |inclFname| (s info)
(lincFileName| (|incCommandTail| s info)))

5.3.159 defun incFileInput

[incRgen pI03]
[make-instream pO7]]

— defun incFileInput —

(defun |incFileInput| (fn)
(lincRgen| (make-instream fn)))

5.3.160 defun incConsoleInput

[incRgen pI03]
[make-instream pO7]]

— defun incConsoleInput —

(defun |incConsoleInput| ()
(lincRgen| (make-instream 0)))
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5.3.161 defun incNConsoles

[incNConsoles pI03]

— defun incNConsoles —
(defun |incNConsoles| (ufos)
(let ((a (member "console" ufos)))
(if a
(+ 1 (lincNConsoles| (cdr a)))
0)))

5.3.162 defun incActive?

— defun incActive? 0 —

(defun |incActive?| (fn ufos)
(member fn ufos))

5.3.163 defun incRgen

Note that incRgen1 recursively calls this function. [Delay pI03]

[incRgenl pI04]
— defun incRgen —

(defun |incRgen| (s)
(IDelay| #’|incRgenl| (1list s)))

5.3.164 defun Delay

— defun Delay 0 —

(defun |Delay| (f x)
(cons ’|nonnullstream| (cons f x)))
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5.3.165 defvar $StreamNil

— initvars —

(defvar |StreamNil| (list ’|nullstream|))

5.3.166 defvar $StreamNil

— postvars —

(eval-when (eval load)
(setq |StreamNil| (list ’|nullstream]|)))

5.3.167 defun incRgenl

This function reads a line from the stream and then conses it up with a recursive call to
incRgen. Note that incRgen recursively wraps this function in a delay list. [incRgen pI03]

[StreamNil pI04]
— defun incRgenl —

(defun |incRgenl| (&rest z)
(let (a s)
(declare (special |StreamNill))
(setq s (car z))
(setq a (read-line s nil nil))
(if (null a)
(progn
(close s)
|StreamNil|)
(cons a (lincRgenl| s)))))



Chapter 6

The Token Scanner

6.0.168 defvar $scanKeyWords

— postvars —

(eval-when (eval load)
(defvar |scanKeyWords|
(1ist
(list "add" ’add)
(list "and" ’and)
(1ist "break" ’break)
(list "by" ’by)
(list "case" ’case)
(list "default" ’default)
(list "define" ’defn)
(list "do" ’do)
(1ist "else" ’else)
(list "exit" ’exit)
(list "export" ’export)
(list "for" ’for)
(list "free" ’free)
(list "from" ’from)
(list "has" ’has)
(list "if" ’if)
(list "import" ’import)
(list "in" ’in)
(list "inline" ’inline)
(list "is" ’is)
(1ist "isnt" ’isnt)
(list "iterate" ’iterate)
(list "local" ’|locall)
(1ist "macro" ’macro)
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(1list

(list "

(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list

"mod" ’mod)

or" ’or)
"pretend" ’pretend)
llquo " ) quo)

"rem" ’rem)
"repeat" ’repeat)
"return" ’return)
"rule" ’rule)
"then" ’then)
"where" ’where)
"while" ’while)
"with" ’with)

"|" ’bar)

"." ’dot)

"::" Jcoerce)

":" Jcolon)

":-" Jcolondash)
"e" ’at)

"@Q" ’atat)

", " ’comma)

";" ’semicolon)
"xx" ’power)

"x" Jtimes)

"+" ’plus)

"-" Jminus)

ngn )lt)

II>|I )gt)

k=" Jle)

ny=n )ge)

"=" ’equal)
"~=" ’npotequal)
n~n )"')

"1 carat)
"Lt Vseg)

"# | #1])

"&" ’ampersand)
g o8

"/" ’slash)

"\\" ’backslash)

"//" ’slashslash)
"\\\\" ’backslashbackslash)
"/\\" ’slashbackslash)
"\\/" ’backslashslash)
"=>" Jexit)

":=" ’becomes)

"==" Jdef)

"==>" ‘ndef)

"->" Jarrow)

"<-" Jlarrow)

"+->" ’gives)
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(1list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(1list
(list

G D)
RN DD)
"D
"D INDD
"D

AR D)
"1 0D
"D

"} 0B
L oAD
“CI 2 LONED
"I AINITD
“CI_IT™ 2 POININET D
"L D
"I OAINIRD

Lo 2 HNINTED
"<<" ’oangle)

">>" Jcangle)

non )l;l)

"en backquote))))

6.0.169 defvar $infgeneric

— postvars —

(eval-when (eval load)
(prog O
(return
((lambda (var value)

(loop
(cond
((or (atom var) (progn (setq value (car var)) nil))
(return nil))
(t
(setf (get (car value) ’infgeneric) (cadr value))))
(setq var (cdr var))))

(1list

(list ’equal ’=)
(list ’times ’*)
(list ’has ’|has]|)
(list ’case ’|casel)
(list ’rem ’lreml)
(list ’mod ’|modl)
(list ’quo ’lquol)
(list ’slash ’/)
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(1ist
(list
(1ist
(1ist
(list
(1ist
(1list
(list
(1ist
(1list
(list
(1ist
(list
(list
(1ist
(list
(list
(1ist
(1list
(list
(1ist
nil)))

6.0.170

’backslash ’[\\|)
’slashslash ’//)

’backslashbackslash ’ |\\\\])

’slashbackslash *|/\\I)
’backslashslash ’|\\/I])

‘power %)
’carat ’7)
’plus ’+)
‘minus ’-)
1t ’<)
)gt )>)
’oangle ’<<)
’cangle ’>>)
’le ’<=)
‘ge ’>=)
‘notequal ’7=)
by ’Ibyl)
Jarrow ’->)
’larrow ’<-)
’bar NI
’seg ’1..1))
)

defun lineoftoks

CHAPTER 6. THE TOKEN SCANNER

lineoftoks bites off a token-dq from a line-stream returning the token-dq and the rest of the

line-stream

;lineoftoks
; $f: loc

(s)==

al:=nil

; $r:local :=nil

; $1n:1loc
; $linepo

al :=nil
s:local:=nil

; $n:local:=nil

; $sz:1loc
; $floato

al := nil
k:local:=true

; if not nextline s

; then CO
; else

NS(nil,nil)

; if null scanIgnoreLine($ln,$n) -- line of spaces or starts ) or >

; then
; else
; toks
; a:=
; a =>

cons(nil,$r)

=[]

incPrefix?(’"command",1,$1ln)

$1n:=SUBSTRING($1n,8,nil)



; b:= dqUnit constoken($1ln,$linepos, ["command",$1ln],0)
; cons([ [b,s] 1,$r)

; while $n<$sz repeat toks:=dqAppend(toks,scanToken())
; if null toks

; then cons([],$r)

; else cons([ [toks,s] 1,%r)

[nextline pII0]

scanlgnoreLine pIT0]
incPrefix? pI00]
substring p??]
dqUnit pB34]]
constoken pI1]]
$floatok p??]
$f p27]

$sz p?7]
$linepos p?7?]
$r p?7]

$n p?7?)

$ln p?7]

[
[
[
[
[
[
[
[
[
[
[
[

— defun lineoftoks —

(defun |lineoftoks| (s)

(let (I$floatok| [$sz| [$nl| [$linepos| [$1nl [$r| I$£l Ibl lal ltoksl)

(declare (special |$floatok| [$f| |$sz| |$linepos| [$r| [$nl [$1nl))
(setq [$f]| nil)
(setq |$r| nil)
(setq |$1n| nil)
(setq |$linepos| nil)
(setq [%$n| nil)
(setq |$sz| nil)
(setq |$floatok]| t)
(cond
((null (|nextlinel s)) (cons nil nil))
((null (|scanIgnorelLine| [$1n| [$nl|)) (cons nil [$r|))
(t
(setq |toks| nil)
(setq lal (lincPrefix?| "command" 1 [$1nl))
(cond
(lal
(setq |$1n| (substring [$1n| 8 nil))
(setq |bl

(ldqUnit| (lconstoken| |$1ln| |$linepos| (list ’|command| [$1nl) 0)))

(cons (list (1list [|bl s)) I$rl))
(t
((lambda ()

(loop
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(cond
((not (< [$nl |$szl)) (return nil))
(t (setq |toks| (ldgAppend| |toks| (|scanToken|))))))))
(cond
((null |toks|) (cons nil [$rl))
(t (cons (list (1list ltoksl| s)) [$r()))))))))

6.0.171 defun nextline

[npNull pB3T]
strpos] pI040]
$sz p?7]

$n p?7?]
$linepos p?7?]
$In p?7]

$r p?7?]

$f p?7]

[
[
[
[
[
[
[

— defun nextline —

(defun |nextlinel| (s)
(declare (special [$sz| |$n| [$linepos| [$1nl| [$r| [$£1))
(cond

((lnpNull| s) nil)

(t

(setq [$f]| (car s))

(setq [$r| (cdr s))

(setq I1$1n| (cdr 1$£1))

(setq |$linepos| (caar [$£1))

(setq I$n| (strposl " " |$1n| O t)) ; spaces at beginning
(setq |$sz| (length |$1nl))
t)))

6.0.172 defun scanlgnoreLine

(qenum (D]
[incPrefix? pI00]

— defun scanlgnoreLine —

(defun |scanIgnoreLine| (1n n)
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(cond
((null n) n)
(t
(cond
((char= (char 1ln 0) #\))
(cond
((lincPrefix?| "command" 1 1n) t)
(t nil)))
(t n)))))

6.0.173 defun constoken

[ncPutQ pd14]

— defun constoken —

(defun |constoken| (1n 1lp b n)
(declare (ignore 1n))

(et (a)
(setq a (cons (elt b 0) (elt b 1)))
(IncPutQ| a ’|posn| (cons 1lp n))
a))

6.0.174 defun scanToken
[qenum pI040)

[startsComment? pIT3]
[scanComment pI13]
[startsNegComment? pIT4]
[scanNegComment pIT4]
Ifid pIT2]

[punctuation? pIT15]
[scanPunct pITH]
[startsId? pI038]
[scanWord pIZ3]
[scanSpace HI27]
[scanString pI27]

[digit? pIT9]
[scanNumber pI29]
[scanEscape pI32]
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[scanError pI32]
[dqUnit pB340]
[constoken pITI]
[InExtraBlanks p343]
[$linepos p?7]

[$n p?7]

$

In p??)
— defun scanToken —

(defun |scanToken| ()
(let (b ch n linepos c 1ln)
(declare (special |$linepos| I$nl I$1nl))
(setq 1n |$1n])
(setq ¢ (qenum [$1n| [$nl))
(setq linepos |$linepos|)
(setq n |$nl)
(setq ch (elt [$1n| $nl))
(setq b
(cond
((|startsComment?|) (|scanComment|) nil)
((IstartsNegComment?|) (|scanNegComment|) nil)
((char= c #\7)
(setq [$nl (+ [$n]| 1))
(11fid| "?"))
((|punctuation?| ¢) (lscanPunctl))
((lstartsId?| ch) (|scanWord| nil))
((char= c #\space) (|scanSpacel) nil)
((char= c #\") (|scanStringl))
((ldigit?| ch) (|scanNumber]|))
((char= c #\_) (lscanEscapel))
(t (lscanErrorl))))
(cond
((null b) nil)
(t
(ldqUnit|
(lconstoken| 1n linepos b (+ n (|lnExtraBlanks| linepos))))))))

6.0.175 defun 1lfid

To pair badge and badgee
— defun 1fid 0 —

(defun [1fidl (x)
(list ’|id| (interm x "BOOT")))



6.0.176 defun startsComment?

[qenum pI040]
[$ln p?7]
[$sz p?7]
[$n p??]

— defun startsComment? —

(defun |startsComment?| (O
(let (www)
(declare (special [$1n| [$sz| [$nl))
(cond
(< 1$n] [|$szl)
(cond
((char= (qenum [$1nl| [$nl) #\+)
(setq www (+ [$n| 1))
(cond
((not (< www [$szl)) nil)
(t (char= (genum [$1n| www) #\+))))
(t nil)))
(t nil))))

6.0.177 defun scanComment

[lfcomment pIT4]
[substring p?7?]
[$ln p?7?]

[$sz p?7?]
[$n p?7?]

— defun scanComment —

(defun |scanComment| ()

(let (n)

(declare (special |$1n| [$sz| [$nl))
(setq n |$nl)
(setq I$nl| [$szl)
(|1fcomment| (substring [$1n| n nil))))
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6.0.178 defun lfcomment

— defun Ifcomment 0 —

(defun |lfcomment| (x)
(list ’|comment| x))

6.0.179 defun startsNegComment?
[qenum pI040]

[$In p?7]
[$sz p?7?]
[$n p?7]

— defun startsNegComment? —

(defun |startsNegComment?| ()

(let (www)
(declare (special [$1n| [$sz| [$nl))
(cond

(< I$nl [I$szl)

(cond

((char= (genum |$1n| [$nl|) #\-)
(setq www (+ [$nl 1))
(cond
((not (< www [$szl)) nil)
(t (char= (genum |$1n| www) #\-))))
(t nil)))
(t nil))))

6.0.180 defun scanNegComment

[lfnegcomment pIT5]
[substring p?7?]

[$n p??]

[$sz p?7]

[$n p?7?]



— defun scanNegComment —

(defun |scanNegComment| ()
(et (n)
(declare (special |$1n| I$sz| [$nl))
(setq n I$nl)
(setq |$nl| [|$szl)
(l1fnegcomment| (substring |$1ln| n nil))))

6.0.181 defun lIfnegcomment

— defun lfnegcomment 0 —

(defun |lfnegcomment| (x)
(1ist ’|negcomment| x))

6.0.182 defun punctuation?

— defun punctuation? —

(defun |punctuation?| (c)
(eql (elt |scanPun| c) 1))

6.0.183 defun scanPunct

[subMatch pII0]
[scanError pI32]
[scanKeyTr pI17]
[$n p?7?]

[$ln p?7?]

— defun scanPunct —
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(defun |scanPunct| O
(let (a sss)
(declare (special [$n| [$1nl))
(setq sss (|subMatch| [$1n| [$nl))
(setq a (length sss))
(cond
((eql a 0) (lscanError|))
(t (setq [$n]l (+ I$n| a)) (lscanKeyTr| sss)))))

6.0.184 defun subMatch
[substringMatch pIT6]
— defun subMatch —

(defun |subMatch| (a b)
(|substringMatch| a |scanDict| b))

6.0.185 defun substringMatch

;substringMatch (1,d,i)==

; h:= QENUM(1, i)

R u:=ELT(d,h)

; 11:=SIZE 1

; done:=false

; sl:=>""

H for j in 0.. SIZE u - 1 while not done repeat
; s:=ELT(u,j)

; 1s:=SIZE s

; done:=if 1s+i > 11

; then false

5 else

H eql:= true

H for k in 1..1s-1 while eql repeat
; eql:= EQL(QENUM(s,k),QENUM(1,k+1i))
H if eql

; then

H sl:=s

; true

; else false

5 sl
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[qenum HI0AQ]
[size pI039]

— defun substringMatch —

(defun |substringMatch| (1 dict i)
(let (equl 1s s sl1 done 11 u h)
(setq h (genum 1 1))
(setq u (elt dict h))
(setq 11 (size 1))
(setq s1 "")
((lambda (Var4 j)
(loop
(cond
((or (> j Var4) dome) (return nil))
(t
(setq s (elt u j))
(setq 1s (size s))
(setq done
(cond
((< 11 (+ 1s 1)) nil)
(t
(setq equl t)
((lambda (Var5 k)
(loop
(cond
(Cor (> k Varb) (not equl)) (return nil))
(t
(setq equl (eql (genum s k) (genum 1 (+ k i))))))
(setq k (+ k 1))))
(-1s 1) 1)
(cond (equl (setq sl s) t) (t nil)))))))
(setq j (+ j D)
(- (size u) 1) 0)
s1))

6.0.186 defun scanKeyTr

[keyword pIIg]
[scanPossFloat pII8]

Ifkey {IT0]
[scanCloser? pI23]
[

$floatok p??]

— defun scanKeyTr —
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(defun |scanKeyTr| (w)
(declare (special |$floatok]))
(cond
((eq (lkeyword| w) ’dot)
(cond
(I$floatok| (|scanPossFloat| w))
(t (llfkeyl w))))
(t (setq |$floatok| (null (|scanCloser?| w))) (|lfkey| w))))

6.0.187 defun keyword
[hget PIO3E]
— defun keyword 0 —

(defun |keyword| (st)
(hget |scanKeyTable| st))

6.0.188 defun keyword?
[hget pIO3S]
— defun keyword? 0 —

(defun |keyword?| (st)
(null (null (hget |scanKeyTablel| st))))

6.0.189 defun scanPossFloat

[digit? pIT9]
[ifkey pII9]
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— defun scanPossFloat —
(defun |scanPossFloat| (w)
(declare (special [$1n| [$sz| |$nl))
(cond
((or (mot (< I$nl [$sz])) (null (ldigit?| (elt [$1nl [$nl))))
(I1fkey| w))
(t
(setq w (|spleIl| #’|digit?|)) (lscanExponent| "0" w))))

6.0.190 defun digit?
[digitp pI039]
— defun digit? —

(defun |digit?| (x)
(digitp x))

6.0.191 defun Ifkey
[keyword pIIg]

— defun Ifkey —

(defun |1lfkeyl| (x)
(1list ’|keyl| (lkeyword| x)))

6.0.192 defun splel
[splell pI20]

— defun splel —

(defun |splell| (dig)
(IspleIl] dig nil))
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6.0.193 defun splell

— defun splell —

(defun |spleIl| (dig zro)
(let (bb a str 1 n)
(declare (special |$1n| [$sz| [$nl))
(setq n |$nl)
(setq 1 I$szl)
; while $n<l and FUNCALL(dig, ($1n.$n)) repeat $n:=$n+1
((lambda ()
(loop
(cond
((not (and (< [$nl| 1) (funcall dig (elt [$1nl [$nl))))
(return nil))

(t
(setq I$nl (+ [$nl 111)))))
(cond
((or (equal |$n| 1) (not (char= (genum |[$1n| [$nl) #\.)))
(cond

((and (equal n |$n|) zro) "O")
(t (substring |$1nl n (- [$nl n)))))
(t ; escaped
(setq str (substring [$1n| n (- [$nl| n)))
(setq I$nl| (+ [$n]| 1))
(setq a (|scanEscl))
(setq bb (I|spleIl| dig zro)) ; escape, any number of spaces are ignored
(concat str bb)))))

6.0.194 defun scanEsc

;scanEsc()==
; if $n>=$sz



then if nextline($r)

then
while null $n repeat nextline($r)
scanEsc()
false
else false
else
n1:=STRPOSL(’" ",$1n,$n,true)
if null nil
then if nextline($r)
then
while null $n repeat nextline($r)
scanEsc()
false
else false
else
if $n=n1i
then true
else if QENUM($1n,n1)=ESCAPE
then
$n:=n1+1
scanEsc()
false
else
$n:=n1

startsNegComment?() or startsComment?() =>

nextline($r)
scanEsc()
false

false

[nextline pIT0]
scanEsc pI20]
strposl pI040]

startsNegComment? pIT4]
startsComment? pIT3]

[
[
[
[
[
[
[3r
[
[

— defun scanEsc —

(defun |scanEsc| ()
(let (n1)
(declare (special [$1n| [$r| [$sz| [$nl))

((n

(cond

ot (< [|$nl [$szl))
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(cond
((lnextlinel| [$rl)
((lambda ()
(Loop
(cond
(I$n| (return nil))
(t (Inextlinel [$rl))))))
(lscanEsc|)
nil)
(t nil)))
(t
(setq nl (strposl " " [$1ln| [$nl t))
(cond
((null ni1)
(cond
((|lnextline| |$rl)
((lambda ()
(loop
(cond
(I$n| (return nil))
(t (lnextlinel| [$r())))))
(IscanEsc]|)
nil)
(t nil)))

((equal |$nl n1) t)

((char= (genum |$1n| nl1) #\_)
(setq [$n| (+ n1 1))
(|scanEsc|)
nil)

(t (setq [$n| nl)

(cond
((or (|startsNegComment?|) (|startsComment?|))
(progn
(Inextline| [$rl)
(lscanEsc|)
nil))
(t nil))))))))

6.0.195 defvar $scanCloser

— postvars —

(eval-when (eval load)
(defvar |scanCloser| (list *[)| >} °1 >INDI 2INIFI 2INITD)
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6.0.196 defun scanCloser?

[keyword pITS]
[scanCloser pI22]

— defun scanCloser? 0 —

(defun |scanCloser?| (w)
(declare (special |scanCloser|))
(member (|keyword| w) |scanCloser|))

6.0.197 defun scanWord

[scanW pI20]
i pIT
[keyword? pIIg]

[lfkey p1T9]

[

$floatok p??]
— defun scanWord —

(defun |scanWord| (esp)

(let (w aaa)

(declare (special |$floatok|))
(setq aaa (|scanW| nil))
(setq w (elt aaa 1))

(setq |$floatok| nil)

(cond
((or esp (elt aaa 0))
(11fidl w))

((lkeyword?| w)
(setq |$floatok| t)
(I1fkey| w))

(t
(11£idl w)))))
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6.0.198 defun scanExponent

[Iffloat pI25]
qenum pI040)]
digit? pI19]
splel pI19)
oncat pI04T]

I
$

$sz p""]
$n p?7?]

[
[
[
[
[
[
[

— defun scanExponent —

(defun |scanExponent| (a w)
(let (c1 e c n)
(declare (special |$1n| [$sz| [$nl))
(cond
((not (< |$nl [$szl)) (lI1lffloat| a w "O0"))
(t
(setq n I$nl)
(setq ¢ (qenum [$1n| [$nl))
(cond
((or (char= c #\E) (char= c #\e))
(setq [$n| (+ [$n]| 1))
(cond
((not (< [$nl [$sz1))
(setq [$nl| n)
(|1ffloat| a w "0"))
((ldigit?| (elt [$1lnl| [$nl))
(setq e (Isplell #’|digit?l))
(|1ffloat| a w e))
(t
(setq c1 (genum |$1n| [$nl))
(cond
((or (char= c1 #\+) (char= cl #\-))
(setq I$n| (+ [$n]| 1))
(cond
((not (< [$nl I$szl1))
(setq [$nl| n)
(|1ffloat| a w "0O"))
((ldigit?| (elt [$1nl| [$nl))
(setq e (IspleIl #’|digit?l))
(|1ffloat| a w

(cond
((char= c1 #\-)
(concat "-" e))
(t e
(t

(setq |$n| n)
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(11ffloatl a w "0"))))))))
(t (11ffloat| a w "0")))))))

6.0.199 defun lffloat
[concat pI04T]

— defun Iffloat 0 —

(defun |1ffloat| (a w e)
(list ’|float| (concat a "." w "e" e)))

6.0.200 defmacro idChar?

— defmacro idChar? 0 —

(defmacro |idChar?| (%)

‘(or (alphanumericp ,x) (member ,x ’(#\7 #\) #\’ #\!) :test #’char=)))

6.0.201 defun scanW

[posend pI26]
[genum pI040]
[substring p?7?]
[scanEsc pI20]
[scanW pI25]
[idChar? pI25]
[concat pT04T]

[$ln p?7?]

[$sz p?7]

[$n p??]

— defun scanW —

(defun |scanW| (b)
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(let (bb a str endid 1 ni)
(declare (special [$1nl| [$sz| [$nl))
(setq n1 [$nl)
(setq I$nl (+ [$nl 1))
(setq 1 |$szl)
(setq endid (|posend| |$1n| [$nl))
(cond
((or (equal endid 1) (not (char= (genum |$1n| endid) #\_)))
(setq I$n| endid)
(list b (substring |$1n| nl (- endid n1))))
(t
(setq str (substring [$1n| nl (- endid nl)))
(setq I$n| (+ endid 1))
(setq a (|scanEscl))
(setq bb
(cond
(a (IscanW| t))
((not (< |$n] [I$szl)) (list b ""))
((lidChar?| (elt [$1nl| [$nl)) (lscanW| b))
(t (1ist b "")))
(1ist (or (elt bb 0) b) (concat str (elt bb 1)))))))

6.0.202 defun posend

;posend(line,n)==
; while n<#line and idChar? line.n repeat n:=n+1
; n

NOTE: do not replace “lyne” with “line”
— defun posend —

(defun |posend| (lyne n)
((lambda O
(loop
(cond
((not (and (< n (length lyne)) (|idChar?| (elt lyne n))))
(return nil))
(t (setgn (+n 1))))))N

n)



6.0.203 defun scanSpace

[strposl pI040]
[ifspaces pI21]
[$floatok p??]
[$ln p?7?]
[$n p??]

— defun scanSpace —

(defun |scanSpace| ()

(let (n)

(declare (special |$floatok| [$1n| |$nl))
(setq n I$nl)
(setq |$n| (strposl " " [$1n| [$nl t))
(when (null [$n|) (setq |$n| (length [$1nl)))
(setq |$floatok| t)
(l1fspaces| (- [$nl n))))

6.0.204 defun Ifspaces

— defun lfspaces 0 —

(defun |lfspaces| (x)
(list ’|spaces| x))

6.0.205 defun scanString

[Ustring pI2§]
[scanS pI2]]
[$floatok p?7?]
[$n p??]

— defun scanString —

(defun |scanString| ()

(declare (special |$floatok| [$nl))
(setq [$nl| (+ [$nl 1))
(setq |$floatok| nil)
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(I1fstring| (IscanS|)))

6.0.206 defun Ifstring

— defun Ifstring 0 —

(defun [1lfstring| (x)

(if (eql (length x) 1)
(1ist ’|Ichar| x)
(1ist ’|stringl| x)))

6.0.207 defun scanS

[ncSoftError p349]
InExtraBlanks pB343]
strpos pgI039
substring p??]
scanEsc pI20]

[

[

|

[concat PI04T]
[scanTransform pI29]
[

[

[

[

[

9]

canS pI2§]
In p?7]
linepos p?7?]
sz p?7]

n p?7?]

°hH H H P

— defun scanS —

(defun |scanS| ()
(let (b a str mn escsym strsym n)
(declare (special |$1n| [$linepos| |$sz| [$nl))
(cond
((not (< |$n| [8$sz]))
(IncSoftError|
(cons |$linepos| (+ (|lnExtraBlanks| |$linepos|) [$n|)) ’>S2CNO001 nil) "")
(t
(setq n |$nl)
(setq strsym (or (strpos "\"" [$1n| |$n| nil) [$szl]))
(setq escsym (or (strpos "_" [$1ln| [$n| nil) [$szl))



(setq mn (min strsym escsym))
(cond
((equal mn |$szl)
(setq I$nl [$szl)

(IncSoftError|

(cons |$linepos| (+ (|lnExtraBlanks| |$linepos|) [$n|)) ’S2CNO001 nil)

(substring |$In| n nil))
((equal mn strsym)
(setq |$n| (+ mn 1))
(substring |$1n| n (- mn n)))
(t
(setq str (substring |$1n| n (- mn n)))
(setq I$n| (+ mn 1))
(setq a (|scanEscl))
(setq b
(cond
(a
(setq str (concat str (|scanTransform| (elt [$1n| [$nl))))
(setq |$nl| (+ [$nl 1)) (IscanSl))
(t (lscanS1))))
(concat str b)))))))

6.0.208 defun scanTransform

— defun scanTransform —

(defun |scanTransform| (x) x)

6.0.209 defun scanNumber

[splel pII9]

Ifinteger pI3T]

genum pI040)]

splell pI20]
scanExponent pI24]
scanCheckRadix pI3T]
Ifrinteger pI31]

concat pI04T]

$floatok p??]
$ln p?7?]
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[$sz p77]
[$n p?7?]

— defun scanNumber —

(defun |scanNumber| ()
(let (v w n a)
(declare (special |$floatok| [$1n| |$sz| [$nl))
(setq a (|spleIl #’|digit?l]))
(cond
((not (< [$nl| I$szl))
(l1finteger| a))
((not (char= (genum |$1n| [$nl) #\r))

(cond

((and |$floatok| (char= (genum [$1n| |$nl) #\.))
(setq n [|$nl)
(setq I$nl (+ [$n]| 1))
(cond

((and (< |$nl| [$sz|) (char= (qenum [$1n| [$nl|) #\.))
(setq [$nl| n)
(I1finteger| a))
(t
(setq w (Isplell] #’|digit?| t))
(|scanExponent| a w))))
(t (l1lfinteger| a))))
(t
(setq [$nl| (+ [$nl 1))
(setq w (|spleIl| #’|rdigit?| t))
(lscanCheckRadix| (parse-integer a) w)
(cond
((not (< [$nl| I$szl))
(|1lfrinteger| a w))
((char= (genum |$1ln| [$nl) #\.)
(setq n |$nl)
(setq [$nl| (+ [$nl 1))
(cond
((and (< |$n| [$sz|) (char= (qenum |$In| [$nl) #\.))
(setq [$nl n)
(I1frinteger| a w))
(t
(setq v (Isplell] #’|rdigit?| t))
(IscanCheckRadix| (parse-integer a) v)
(|scanExponent| (concat a "r" w) v))))
(t (|1frinteger| a w)))))))
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6.0.210 defun rdigit?
[strpos PJI039)]
— defun rdigit? 0 —

(defun |rdigit?| (x)
(strpos x "0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ" O nil))

6.0.211 defun Ifinteger

— defun lfinteger 0 —

(defun |lfinteger| (x)
(list ’|integer| x))

6.0.212 defun lfrinteger
[concat pT04T]

— defun lfrinteger 0 —

(defun |lfrinteger| (r x)
(list ’|integer| (concat r (concat "r" x))))

6.0.213 defun scanCheckRadix

;scanCheckRadix (r,w)==

; ns:=#w

; done:=false

; for i in 0..ns-1 repeat

; a:=rdigit? w.i

; if null a or a>=r

; then ncSoftError(cons($linepos,lnExtraBlanks $linepos+$n-ns+i),
; "S2CN0002", [w.il)
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[$n p?7]
[$linepos p?7]

— defun scanCheckRadix —

(defun |scanCheckRadix| (r w)
(let (a ns)
(declare (special [$n| |$lineposl))
(setq ns (length w))
((lambda (Varil i)
(loop
(cond
((> i Var1l) (return nil))
(t
(setq a (lrdigit?| (elt w i)))
(cond
((or (null a) (not (< a r)))
(IncSoftError|
(cons |$linepos| (+ (- (+ (|1lnExtraBlanks| |$linepos|) [$nl|) ns) i))
’S2CN0002 (list (elt w 1)))))))
(setq i (+ i 1))))
(- ns 1) 0)))

6.0.214 defun scanEscape

[scanEsc pI20]
[scanWord pI23]

[$n p?7?]
— defun scanEscape —

(defun |scanEscapel (O
(declare (special [$nl))
(setq [$nl| (+ [$nl 1))
(when (|scanEsc|) (l|scanWord| t)))

6.0.215 defun scanError

[ncSoftError p349]
[InExtraBlanks p343]

[Iferror pI33]
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[$ln p?7?]
[$linepos p?7?]
[$n p?7?]
— defun scanError —

(defun |scanError| ()
(let (n)
(declare (special [$1n| [$linepos| |$nl))

(setq n |$nl)

(setq |$n| (+ [$n]| 1))

(IncSoftError|

(cons |$linepos| (+ (|lnExtraBlanks| |$linepos|) [$nl))

’S2CN0003 (1list (elt [$1mnl| n)))
(|1ferror| (elt |$1nl n))))

6.0.216 defun lferror

— defun Iferror 0 —

(defun |1ferror| (x)
(1ist ’lerror| x))

6.0.217 defvar $scanKeyTable

— postvars —

(eval-when (eval load)
(defvar |scanKeyTablel| (|scanKeyTableConsl|)))

6.0.218 defun scanKeyTableCons

This function is used to build the scanKeyTable
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; scanKeyTableCons () ==

H KeyTable:=MAKE_-HASHTABLE("CVEC",true)
H for st in scanKeyWords repeat

; HPUT (KeyTable,CAR st,CADR st)

H KeyTable

— defun scanKeyTableCons —

(defun |scanKeyTableCons| ()
(let (KeyTable)
(setq KeyTable (make-hash-table :test #’equal))
((lambda (Var6 st)
(loop
(cond
((or (atom Var6) (progn (setq st (car Var6)) nil))
(return nil))
(t
(hput KeyTable (car st) (cadr st))))
(setq Var6 (cdr Var6))))
| scanKeyWords| nil)
KeyTable))

6.0.219 defvar $scanDict

— postvars —

(eval-when (eval load)
(defvar |scanDict| (|scanDictCons]|)))

6.0.220 defun scanDictCons

;scanDictCons () ==

H 1:= HKEYS scanKeyTable

; d :=

; a:=MAKE_-VEC(256)

; b:=MAKE_-VEC(1)

5 VEC_-SETELT (b,0,MAKE_-CVEC 0)

; for i in 0..255 repeat VEC_-SETELT(a,i,b)
; a



; for s in 1 repeat scanlnsert(s,d)
H d

[hkeys pI038]
— defun scanDictCons —

(defun |scanDictCons| ()
(let dbal)
(setq 1 (hkeys |scanKeyTablel))
(setq d
(progn
(setq a (make-array 256))
(setq b (make-array 1))
(setf (svref b 0)
(make-array O :fill-pointer O :element-type ’string-char))
((lambda (i)
(Lloop
(cond
((> i 255) (return nil))
(t (setf (svref a i) b)))
(setq i (+ i 1))))
0)
a))
((lambda (Var7 s)
(loop
(cond
((or (atom Var7) (progn (setq s (car Var7)) nil))
(return nil))
(t (IscanInsert| s d)))
(setq Var7 (cdr Var7))))
1 nil)
d)

6.0.221 defun scanlnsert

;scanlnsert(s,d) ==

; 1l := #s

; h := QENUM(s,0)

; u := ELT(4,h)

; n := #u

; k:=0

; while 1 <= #(ELT(u,k)) repeat
; k:=k+1

; v := MAKE_-VEC(n+1)
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for i in 0..k-1 repeat VEC_-SETELT(v,i,ELT(u,i))
VEC_-SETELT(v,k,s)

for i in k..n-1 repeat VEC_-SETELT(v,i+1,ELT(u,i))
VEC_-SETELT(d,h,v)

s

[genum pI040]

— defun scanInsert —

(defun |scanInsert| (s d)
(let (wknuhl)
(setq 1 (length s))
(setq h (genum s 0))
(setq u (elt d h))
(setq n (length u))
(setq k 0)
((lambda ()
(loop
(cond
((< (length (elt u k)) 1) (return nil))
(t (setq k (+ k 1)))))))
(setq v (make-array (+ n 1)))
((lambda (Var2 i)
(loop
(cond
((> i Var2) (return nil))
(t (setf (svref v i) (elt u i))))
(setq i (+ i 1))))
(-x 1) 0
(setf (svref v k) s)
((lambda (Var3 i)
(loop
(cond
((> i Var3) (return nil))
(t (setf (svref v (+ i 1)) (elt u i))))
(setq i (+ i 1))))
(-n1) k)
(setf (svref 4 h) v)
s))

6.0.222 defvar $scanPun

— postvars —



(eval-when (eval load)
(defvar |scanPun| (|scanPunConsl|)))

6.0.223 defun scanPunCons

;scanPunCons () ==

H listing := HKEYS scanKeyTable

; a:=MAKE_-BVEC 256

; for i in 0..255 repeat BVEC_-SETELT(a,i,0)
H for k in listing repeat

; if not startsId? k.0

; then BVEC_-SETELT(a,QENUM(k,0),1)

[hkeys pI038]
— defun scanPunCons —
(defun |scanPunCons| ()

(let (a listing)
(setq listing (hkeys |scanKeyTablel))

(setq a (make-array (list 256) :element-type ’bit :initial-element 0))

((lambda (i)
(loop
(cond
((> i 255) (return nil))
(t (setf (sbit a i) 0)))
(setq i (+ i 1))))
0)
((lambda (Var8 k)
(loop
(cond

((or (atom Var8) (progn (setq k (car Var8)) nil))

(return nil))
(t
(cond
((null (lstartsId?| (elt k 0)))
(setf (sbit a (qenum k 0)) 1)))))
(setq Var8 (cdr Var8))))
listing nil)
a))
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Chapter 7

Input Stream Parser

7.0.224 defun Input Stream Parser

[trappoint p??]
npFirstTok pI4]]

ncSoftError p349)
tokPosn p41T]

[

[

[

{

[pfDocument p244]
[pfListOf p243]

[

[

[

[

ttok p?7]

— defun npParse —

(defun |npParse| (stream)
(let (I$ttok| [$stok| |$stack| |$inputStream| found)
(declare (special |$ttok| |$stack| |$inputStream| |$stokl))
(setq |$inputStream| stream)
(setq |$stack| nil)
(setq |$stok| nil)
(setq |$ttok| nil)
(|npFirstTok|)
(setq found (catch ’trappoint (|npItem|)))
(cond
((eq found ’trapped)
(IncSoftError| (|tokPosnl| [|$stok|) ’s2cy0006 nil)
(lpfWrong| (|pfDocument| "top level syntax error") (|pfList0f| nil)))
((null (null |$inputStream|))
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(IncSoftError| (ltokPosn| [$stok|) ’s2cy0002 nil)
(IpfWrongl
(lpfDocument| (list "input stream not exhausted"))
(IpfList0f| nil)))
((null |$stackl)
(IncSoftError| (ltokPosn| [$stok|) ’s2cy0009 nil)
(IpfWrong| (|pfDocument| (list "stack empty")) (|pfList0f| nil)))
(t (car [$stackl)))))

7.0.225 defun npltem

[npQualDef pI43]
[npEqKey pI43]
[npltem1 pI40]
[npPopl pI42]
[pfEnSequence p261]
[npPush pI47]
[pfNovalue p277]

— defun npltem —

(defun |npItem| ()
(let (¢ b a tmpl)
(when (|npQualDef |)
(if (|InpEgKey| ’semicolon)
(progn
(setq tmpl (InpItemi| (InpPop1l)))
(setq a (car tmpl))
(setq b (cadr tmpl))
(setq ¢ (|pfEnSequencel| b))
(if a
(lnpPush| c)
(InpPush| (|pfNovaluel c))))
(InpPush| (|pfEnSequencel| (lnpPop1()))))))

7.0.226 defun nplteml

[npQualDef fJI43]
[npEqKey pI43)
[npltem1 pI40]
[npPopl pI42]
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— defun nplteml —

(defun |npIteml| (c)
(let (b a tmpl)
(if (InpQualDef|)
(if (|InpEgKey| ’semicolon)
(progn
(setq tmpl (InpIteml| (|npPopill)))
(setq a (car tmpil))
(setq b (cadr tmpl))
(list a (append c b)))
(list t (append c (|npPopll))))
(list nil ¢))))

7.0.227 defun npFirstTok

Sets the current leaf ($stok) to the next leaf in the input stream. Sets the current token
($ttok) cdr of the leaf. A leaf token looks like [head, token, position] where head is either
an id or (id . alist) [tokConstruct pd09)

[tokPosn pdTT]

[tokPart pdIT]

[$ttok p?7]

[$stok p??]

[$inputStream p?7?]

— defun npFirstTok —

(defun |npFirstTok| ()

(declare (special |$ttok| |$stok| |$inputStream|))

(if (null |$inputStream|)

(setq |$stok| (|tokConstruct| ’error ’nomore (|tokPosn| |$stok|)))

(setq |$stok| (car |$inputStream|)))
(setq |$ttok| (|tokPart| |$stokl|)))

7.0.228 defun Push one item onto $stack
[$stack p??]

— defun npPush 0 —
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(defun |npPush| (x)

(declare (special |$stackl|))
(push x |$stackl))

7.0.229 defun Pop one item off $stack
[$stack p??]

— defun npPopl 0 —

(defun |npPop1l ()

(declare (special |$stackl|))
(pop |$stackl))

7.0.230 defun Pop the second item off $stack
[$stack p??]

— defun npPop2 0 —
(defun |npPop2| ()
(let (a)

(declare (special |$stackl|))
(setq a (cadr |$stackl))

(rplacd |$stack| (cddr |$stackl))
a))

7.0.231 defun Pop the third item off $stack
[$stack p??]

— defun npPop3 0 —
(defun |npPop3| ()
(let (a)

(declare (special |$stackl))
(setq a (caddr |$stackl|))
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(rplacd (cdr |$stackl|) (cdddr |$stack|)) a))

7.0.232 defun npQualDef

[npComma pI44]
[npPush pI4]]
[npPopl pI42]

— defun npQualDef —

(defun |npQualDef| ()
(and (|lnpCommal|) (|npPush| (1list (lnpPopll)))))

7.0.233 defun Advance over a keyword

Test for the keyword, if found advance the token stream [npNext pI43]
[$ttok p?7]
[$stok p?7]

— defun npEgKey —

(defun |npEqKey| (keyword)

(declare (special |$ttok| [$stokl))
(and

(eq (caar |$stokl|) ’lkeyl)

(eq keyword |[$ttok])

(InpNext|)))

7.0.234 defun Advance the input stream

This advances the input stream. The call to npFirstTok picks off the next token in the input

stream and updates the current leaf ($stok) and the current token ($ttok) [npFirstTok pI4I]
[$inputStream p?7?]

— defun npNext —
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(defun |npNext| ()

(declare (special |$inputStream|))
(setq |$inputStream| (cdr |$inputStream|))
(InpFirstTok|))

7.0.235 defun npComma

[npTuple pI44]
[npQualifiedDefinition pI45]

— defun npComma —

(defun |npCommal| ()
(InpTuplel| #’|npQualifiedDefinition]))

7.0.236 defun npTuple

[npListofFun p219]
[npCommaBackSet pI44]
[pfTupleListOf pZ90]

— defun npTuple —

(defun |npTuplel (lpl)
(lnpListofFun| |pl| #’|npCommaBackSet| #’|pfTupleList0fl))

7.0.237 defun npCommaBackSet
[npEgKey pI43]
— defun npCommaBackSet —
(defun |npCommaBackSet| ()
(and

(InpEqKey| °’comma)
(or (InpEgKeyl| ’backset) t)))
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7.0.238 defun npQualifiedDefinition

[npQualified pI4H]
[npDefinitionOrStatement pI45]

— defun npQualifiedDefinition —

(defun |npQualifiedDefinition| ()
(IlnpQualified| #’|npDefinitionOrStatement]))

7.0.239 defun npQualified

[npEqKey pI43)
npDefinition pI65]

[

[

[npPush pI47]
[pfWhere p292]
[npPop1 pI42]
[npLetQualified PJI64]

— defun npQualified —

(defun |npQualified| (f)
(if (funcall f)
(progn
(do O ; while ... do
((not (and (|npEgKey| ’where) (or (|npDefinition|) (|InpTrapl)))))
(InpPush| (|pfWhere| (InpPop1l) (lnpPop1l))))
t)
(InpLetQualified| £)))

7.0.240 defun npDefinitionOrStatement

[npBackTrack pI46]
[npGives pI40]
[npDef JI8H]

— defun npDefinitionOrStatement —
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(defun |npDefinitionOrStatement| ()
(InpBackTrack| #’|npGives| ’def #’|npDefl))

7.0.241 defun npBackTrack

[npState p210]
[npEqPeek pI50]
[npRestore pI50]
npTrap p210]

— defun npBackTrack —

(defun |npBackTrack| (pl p2 p3)
(let (a)
(setq a (InpStatel))
(when (apply pl nil)
(cond
((InpEgPeek| p2)
(InpRestore| a)
(or (apply p3 nil) (InpTrapl)))
(t t)))))

7.0.242 defun npGives

[npBackTrack plI40]
[npExit p213]
[npLambda pI46]

— defun npGives —

(defun |npGives| ()
(InpBackTrack| #°’|npExit| ’gives #’|npLambdal))

7.0.243 defun npLambda

[npVariable p21T]
[npLambda pI40]



— defun npLambda —

(defun |npLambdal ()
(or
(and
(lnpVariablel)
(or (|npLambdal) (|npTrapl))
(InpPush| (lpfLam| (lnpPop2!|) (InpPopll))))
(and
(|npEgKey| ’gives)
(or (|InpDefinitionOrStatement|) (|npTrapl)))
(and
(|npEgKey| ’colon)
(or (InpTypel) (InpTrapl))
(|lnpEgKey| ’gives)
(or (|npDefinitionOrStatement|) (|npTrapl))
(InpPush| (|pfReturnTyped| (lnpPop2|) (InpPopll))))))

7.0.244 defun npType

[npMatch pI48]
[npPop1 pI42]
[npWith pI48]
[npPush pI4]]

— defun npType —

(defun |npTypel ()
(and
(InpMatchl)
(let ((a (InpPop1l)))
(or
(InpWith| a)
(InpPush| a)))))
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7.0.245 defun npMatch

[npLeft Assoc p204]
[npSuch pI4g|

— defun npMatch —

(defun |npMatch| ()
(lnpLeftAssoc| ’(is isnt) #’|npSuchl))

7.0.246 defun npSuch

[npLeftAssoc p204]
[npLogical pI95]

— defun npSuch —

(defun |npSuch| ()
(InpLeftAssoc| ’(bar) #’|npLogicall))

7.0.247 defun npWith
mpEqKey pI43]

— defun npWith —

CHAPTER 7. INPUT STREAM PARSER
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(defun |npWith| (extra)
(let (a)
(and
(InpEgKey| ’with)
(progn
(setq a (|InpStatel))
(or (InpCategoryL|) (lnpTrapl))
(if (InpEgPeek| ’in)
(progn
(|npRestore| a)
(and
(or (|npVariablel|) (|npTrapl))
(InpCompMissing| ’in)
(or (InpCategoryL|) (lnpTrapl))
(InpPush| (|pfWith| (InpPop2!|) (InpPopll) extra))))
(lnpPush| (lpfWith| (lpfNothingl|) (lnpPopll) extra)))))))

7.0.248 defun npCompMissing

[mpEqKey pI43]
[npMissing pI49]

— defun npCompMissing —

(defun |npCompMissing| (s)
(or (InpEgKey!| s) (InpMissing| s)))

7.0.249 defun npMissing

[trappoint p??]
[ncSoftError p349)
[tokPosn piAIT]

[pname [T

[

$stok p?7]
— defun npMissing —

(defun |npMissing| (s)

(declare (special |$stokl))
(IncSoftError| (|tokPosn| |$stok|) ’S2CY0007 (list (pname s)))
(throw ’trappoint ’trapped)))))



150 CHAPTER 7. INPUT STREAM PARSER

7.0.250 defun npRestore

[npFirstTok pI4T]
[$stack p??]
[$inputStream p?7?]

— defun npRestore —

(defun |npRestore| (x)

(declare (special |$stack| |$inputStream|))
(setq |$inputStream| (car x))
(InpFirstTok|)

(setq I$stack| (cdr x))

t)

7.0.251 defun Peek for keyword s, no advance of token stream

[$ttok p??]
[$stok p??]

— defun npEqPeek 0 —
(defun |npEqPeek| (s)

(declare (special |$ttok| [$stokl|))
(and (eq (caar |$stokl|) ’|keyl) (eq s [|$ttokl)))

7.0.252 defun npCategoryL

[npCategory HIH]
[npPush pI47]
[pfUnSequence p297]
[npPopl pI42]

— defun npCategoryL —
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(defun |npCategoryL| ()
(and
(InpCategoryl)
(InpPush| (|pfUnSequence| (InpPop1l)))))

7.0.253 defun npCategory

[npPP p207]
[npSCategory pIhd]

— defun npCategory —

(defun |npCategory| ()
(InpPP| #’ |npSCategoryl))

7.0.254 defun npSCategory

[npWConditional pI93]
npCategoryL pI50]

npDefaultValue pI92]

[

[

[

[

[npState p210]
[npPrimary pI5o]
[npEqPeek HI50]
[npRestore pI50]
[npSignature pI52]
[npApplication pI60]
[pfAttribute p251]

[

— defun npSCategory —

(defun |npSCategoryl (O
(let (a)
(cond
((|npWConditional| #’|npCategoryL|) (InpPush| (list (|npPop1l))))
((InpDefaultValuel|) t)
(t
(setq a (|InpStatel))
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(cond
((|lnpPrimary|)
(cond
((InpEgPeek| ’colon) (InpRestore| a) (|npSignaturel))
(t
(InpRestore| a)
(or
(and (|npApplication|) (|InpPush| (list (|pfAttribute| (|npPop1l)))))
(InpTrapl)))))
(t nil))N))

7.0.255 defun npSignature

[npSigltemlist pIH2]
[npPush pI4T]
[pfWDec (2]
[pfNothing p243]
[npPopl pI42]

— defun npSignature —

(defun |npSignature| ()
(and (|npSigItemlist|) (|InpPush| (|pfWDec| (|pfNothing|) (lnpPop1l)))))

7.0.256 defun npSigltemlist

[npListing pI53]
[npSigltem pI54]
[npPush pI4T]
[pfListOf p243]
[pfAppend p253]
[pfParts p247]
[npPop1 plI42]

— defun npSigltemlist —

(defun |npSigltemlist| ()
(and
(InpListing| #’|npSigIteml)
(InpPush| (|pfList0f| (|pfAppend| (lpfParts| (|lnpPop1l)))))))
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7.0.257 defun npListing

[npList gI53]
[pfListOf p243]

— defun npListing —

(defun |npListing| (p)
(lnpList| p ’comma #’|pfList0f|))

7.0.258 defun Always produces a list, fn is applied to it

[npEqKey pI43]
[npTrap p210]
[npPush pI4]]
[npPop3 pI42]
[npPop2 pI42]
{inopl pI42]

$stack p?7?]
— defun npList —

(defun |npList| (f strl fn)
(let (a)
(declare (special |$stack]))
(cond
((apply f nil)
(cond
((and (|npEgKey| stri)
(or (|InpEgKey| ’backset) t)
(or (apply f nil) (InpTrapl)))
(setq a |$stackl|)
(setq |$stack| nil)
(do O ; while .. do nothing
((not
(and (InpEgKey| stril)
(or (|npEqKey| ’backset) t)
(or (apply f nil) (lnpTrapl))))
nil))
(setq |$stack| (cons (nreverse |$stack|) a))
(InpPush| (funcall fn (cons (|npPop3|) (cons (|npPop2|) (lnpPopll))))))
(t (lnpPush| (funcall fn (list (lnpPop11)))))))
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(t (InpPush| (funcall fn nil))))))

7.0.259 defun npSigltem

[npTypeVariable pgI54]
[npSigDecl pI5H]
[npTrap p210]

— defun npSigltem —

(defun |npSigItem| ()
(and (|npTypeVariable|) (or (InpSigDecl|) (InpTrapl))))

7.0.260 defun npTypeVariable

[npParenthesized p212]
[npTypeVariablelist pI55]
[npSignatureDefinee pIH4]
[npPush pI4T]

[pfListOf p243]
[

— defun npTypeVariable —
(defun |npTypeVariablel| ()
(or

(InpParenthesized| #’|npTypeVariablelist|)
(and (|npSignatureDefinee|) (|InpPush| (|pfListO0f| (list (lnpPop1l)))))))

7.0.261 defun npSignatureDefinee

[npName p202]
[npInfixOperator pIhg]
[npPrefixColon pI59)

— defun npSignatureDefinee —
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(defun |npSignatureDefinee| ()
(or (InpNamel|) (InpInfixOperator|) (|npPrefixColon|)))

7.0.262 defun npTypeVariablelist

[npListing pI53]
[npSignatureDefinee pI57]

— defun npTypeVariablelist —

(defun |npTypeVariablelist| ()
(InpListing| #’|npSignatureDefineel))

7.0.263 defun npSigDecl

[npEqKey pI43]
[npType pI4T]
npTrap p210]
[npPush pI4]]
[pfSpread p237]
[pfParts p247]
[npPop2 plI42]
[npPop1 pI42]

— defun npSigDecl —

(defun |npSigDecl| ()
(and
(InpEgKey| ’colon)
(or (InpTypel) (InpTrapl))
(InpPush| (|pfSpread| (lpfParts| (lnpPop2/)) (InpPop1l)))))

7.0.264 defun npPrimary

[npPrimaryl pI62]
[npPrimary2 pI56]
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— defun npPrimary —

(defun |npPrimary| ()
(or (|npPrimaryl|) (|npPrimary2]|)))

7.0.265 defun npPrimary2

[npEncAp dI80]
[npAtom2 pI57]
[npAdd pIET]
[pfNothing p243]
[npWith pI4g]

— defun npPrimary2 —

(defun |npPrimary2| ()

(or
(InpEncAp| #’|npAtom2|)
(InpAdd| (l|pfNothingl))
(InpWith| (lpfNothingl))))

7.0.266 defun npADD

TPDHERE: Note that there is also an npAdd function [npType pI47]
[npPopl pI42]
[npAdd pI57]
[npPush pI4T]

— defun npADD —

(defun |npADD| O
(let (a)
(and
(InpTypel)
(progn
(setq a (|npPop1l))
(or
(InpAdd| a)
(InpPushl| a))))))
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7.0.267 defun npAdd

TPDHERE: Note that there is also an npADD function [npEqKey pI13]

npState p210]
npDefinitionOrStatement plI45]

npTrap p2I0]

[

[

[

[

[npRestore pI50]
[npVariable p21T]
[npCompMissing pI49]
[npDefinitionOrStatement pI4H]
[
[
[
[
[

— defun npAdd —

(defun |npAdd| (extra)
(let (a)
(and
(|npEgKey| ’add)
(progn
(setq a (|npStatel))
(or (|npDefinitionOrStatement|) (|npTrapl))

(cond
((InpEgPeek| ’in)
(progn
(InpRestore| a)
(and

(or (|npVariablel|) (|npTrapl))
(InpCompMissing| ’in)
(or (|npDefinitionOrStatement|) (|npTrapl))
(InpPush| (|pfAdd| (|lnpPop2l|) (InpPopll|) extra)))))
(t
(InpPush| (|pfAdd| (|pfNothing|) (lnpPopll) extra))))))))

7.0.268 defun npAtom?2

[npInfixOperator pI5g]
[npAmpersand p202]
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[npPrefixColon pI59)
[npFromdom p200]

— defun npAtom2 —

(defun |npAtom2| O
(and
(or (|npInfixOperator|) (|npAmpersand|) (|npPrefixColon|))
(InpFromdom|)))

7.0.269 defun nplnfixOperator

[npInfixOp pI59)
npState p210]
npEqKey pI43]
npInfixOp pI59)

tokPosn p4TT]
npRestore pI50]
tokConstruct p409)
tokPart pl411]

$stok p?7]

[
[
[
|
{inopl 142
[
[
[
[

— defun nplInfixOperator —

(defun |npInfixOperator| ()
(let (b a)
(declare (special |$stok|))
(or (|lnpInfixOpl)
(progn
(setq a (InpStatel))
(setq b |$stokl|)

(cond
((and (InpEgKey| ’|’|) (InpInfixOpl))
(InpPush| (|pfSymb| (lnpPopll|) (ltokPosn| b))))
(t
(InpRestore| a)
(cond

((and (InpEgKey| ’backquote) (|npInfixOpl))

(setq a (|npPop1l))

(InpPush| (|tokConstruct| ’|idsy| (ltokPart| a) (|tokPosn| a))))
(t
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(InpRestore| a)
nil)))H))))

7.0.270 defun nplInfixOp
[npPushlId p207]

[$ttok p?7]
[$stok p?7]

— defun npInfixOp —

(defun |npInfixOpl ()

(declare (special |$ttok| [$stokl))
(and
(eq (caar |$stokl|) ’lkeyl)
(get |$ttok| ’infgeneric)
(InpPushId|)))

7.0.271 defun npPrefixColon

[npEqPeek pIh0]
[npPush pI4]]
[tokConstruct pd09)
[tokPosn pAIT]
[npNext pI43]

[

$stok p?7]
— defun npPrefixColon —

(defun |npPrefixColon| ()
(declare (special |$stokl))

(and
(InpEqPeek| ’colon)
(progn
(InpPush| (|tokConstruct| ’|idl| ’|:| (ltokPosnl| [$stok|)))

(InpNext1))))
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7.0.272 defun npApplication

[npDotted pI60]
npPrimary pI53]
npApplication2 PIGT]

[
|
{pprplication p25T]
[

— defun npApplication —

(defun |npApplication| ()
(and
(InpDotted| #’|npPrimaryl)
(or
(and
(InpApplication2])
(InpPush| (lpfApplication| (lnpPop2l|) (lnpPop1l))))
t)))

7.0.273 defun npDotted
[p?7]
— defun npDotted —

(defun |npDotted| (£f)
(and (apply f nil) (|npAnyNo| #’|npSelector|)))

7.0.274 defun npAnyNo

fn must transform the head of the stack
— defun npAnyNo 0 —

(defun |npAnyNo| (fn)
(do O ((not (apply fn nil)))) ; while apply do...
t)
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7.0.275 defun npSelector

[mpEqKey pl43]
[npPrimary pI53]
[npTrap p2I0]
[npPush pI4I]
[pfApplication p251]
[npPop2 pll42]
[npPop1 pI42]

— defun npSelector —

(defun |npSelector| (O
(and
(InpEgKey| ’dot)
(or (InpPrimary|) (lnpTrapl))
(InpPush| (|pfApplication| (lnpPop2|) (InpPop1l)))))

7.0.276 defun npApplication2

[npDotted pI60]
[npPrimaryl pI62]
[npApplication2 pI61]
[npPush pI4]]
[pfApplication p251]

[
[

— defun npApplication2 —

(defun |npApplication2| ()
(and
(InpDotted| #’|npPrimaryl|)
(or
(and
(InpApplication2])
(InpPush| (|pfApplication| (lnpPop2|) (lnpPop1l))))
t)))
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7.0.277 defun npPrimaryl

npEncAp pI80]
[npAtom1 pIRT]
[npLet pI64]

[npFix pI6d]

[npMacro pIG2]
[npBPileDefinition plI80]
[npDefn pI85]
[npRule pI97]

— defun npPrimaryl —

(defun |npPrimaryl| ()
(or
(InpEncAp| #’|npAtomll|)
(InpLet|)
(InpFix|)
(InpMacrol)
(InpBPileDefinition]|)
(|npDefn|)
(InpRulel)))

7.0.278 defun npMacro

[pPP 1207
[npMdef pIG2]

— defun npMacro —
(defun |npMacrol| O
(and

(InpEgKey| ’macro)
(InpPP| #’ |npMdef])))

7.0.279 defun npMdef
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TPDHERE: Beware that this function occurs with uppercase also [npQuiver pgI96]

[pfCheckMacroOut p23§]
[npPopl pI42]
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[npDefTail pJI92]
[npTrap p210]
[npPop1 plI42]
{inush P4
[

pfMacro pg275]
pfPushMacroBody p24T]

— defun npMdef —

(defun |npMdef| ()
(let (body arg op tmp)
(when (|npQuiver|) ; [op,arg] := pfCheckMacroQOut (npPop1())
(setq tmp (|pfCheckMacroOut| (|npPopll)))
(setq op (car tmp))
(setq arg (cadr tmp))
(or (|npDefTaill) (|npTrapl))
(setq body (|npPopll))
(if (qull arg)
(lnpPush| (|pfMacro| op body))
(InpPush| (|pfMacro| op (|pfPushMacroBody| arg body)))))))

7.0.280 defun npMDEF

TPDHERE: Beware that this function occurs with lowercase also [npBackTrack

EIEL
[npStatement pI68|
[npMDEFinition pIG3]

— defun npMDEF —

(defun |npMDEF| ()
(lnpBackTrack| #’|npStatement| ’mdef #’|npMDEFinition]|))

7.0.281 defun npMDEFinition

[npPP p207]
[npMdef HIG2)

— defun npMDEFinition —
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(defun |npMDEFinition| ()
(InpPP| #’ |npMdef|))

7.0.282 defun npFix

[npEqKey pI43]
[npDef pISH
[npPush pI47]
[pfFix p263)]
[npPop1 pIZ2]

— defun npFix —

(defun [npFixl| O
(and
(InpEgKey| ’fix)
(InpPP| #’|npDef|)
(InpPush| (IpfFix| (lnpPop1l)))))

7.0.283 defun npLet

[npLetQualified pJI64]
[npDefinitionOrStatement pI4H]

— defun npLet —

(defun [npLet| O
(InpLetQualified| #’|npDefinitionOrStatement|))

7.0.284 defun npLetQualified

[npEqKey pI43]
[npDefinition pI6o]
[npTrap p210]
[npCompMissing pIZ9]
[npPush pI47]



[pfWhere p292]
[npPop2 pI42]
[npPopl pI42]

— defun npLetQualified —

(defun |npLetQualified| (f)
(and
(InpEgKey| ’let)
(or (InpDefinition|) (|npTrapl))
(InpCompMissing| ’in)
(or (funcall £f) (|npTrapl))

(InpPush| (|pfWhere| (lnpPop2|) (lnpPop1l)))))

7.0.285 defun npDefinition

[npPP p207]
[npDefinitionItem pI65]
[npPush pI4T]
[pfSequenceToList p230]
[

npPopl pgI42]
— defun npDefinition —

(defun |npDefinition| ()
(and
(InpPP| #’|npDefinitionItem|)
(InpPush| (|pfSequenceTolList| (|npPopll)))))

7.0.286 defun npDefinitionItem

[npTyping pI66]
[npImport pI7g
[npState p210]
[npStatement pI6g]
[npEqgPeek HIn0]
[npRestore pIh0]
[npDef P15
[npMacro pIG2]
[npDefn pI85]
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[npTrap p210]
— defun npDefinitionltem —

(defun |npDefinitionItem| ()
(let (a)
(or (|npTypingl)
(InpImport|)
(progn
(setq a (|InpStatel))
(cond
((InpStatement|)
(cond
((InpEqPeek| ’def)
(|npRestore| a)
(InpDef))
(t
(|npRestore| a)
(or (lnpMacro|) (lnpDefn|)))))
(t (InpTrapl)))))))

7.0.287 defun npTyping

npEqKey pI43]
[npDefaultItemlist pI66]
[npTrap p210]

[npPush pI4T]
[pfTyping p289
[npPop1 plI42]

— defun npTyping —

(defun |npTyping| ()

(and
(InpEgKey| ’default)
(or (|npDefaultItemlist|) (|npTrapl))
(InpPush| (|pfTyping| (InpPop1l)))))

7.0.288 defun npDefaultItemlist

[npPC p?7]
[npSDefaultItem pIGT]
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[npPush pI4I]
[pfUnSequence p297]
[npPopl pl42]

— defun npDefaultltemlist —

(defun |npDefaultItemlist| ()
(and
(InpPC| #’|npSDefaultItem|)
(InpPush| (|pfUnSequence| (|npPop1l)))))

7.0.289 defun npSDefaultltem

[npListing pI53]
[npDefaultItem pI67]
[npPush pI4]]
[pfAppend p253]
[pfParts p247]
[npPop1 plI42]

— defun npSDefaultItem —

(defun |npSDefaultItem| ()
(and
(InpListing| #’|npDefaultItem|)

(InpPush| (|pfAppend| (|pfParts| (lnpPop1l))))))

7.0.290 defun npDefaultItem

[npTypeVariable pI54]
[npDefaultDecl pI6]]

[npTrap p210]
— defun npDefaultltem —

(defun |npDefaultItem| ()
(and
(InpTypeVariablel)
(or (InpDefaultDecl|) (lnpTrapl))))

167
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7.0.291 defun npDefaultDecl

npEqKey pIZ3]
npType pI47]
[npTrap p2I0]
[npPush pI4T]
[pfSpread p237]
[pfParts p247]
[npPop2 pI42]
[npPop1 pI42]

— defun npDefaultDecl —

(defun |npDefaultDecl| ()

(and

(InpEgKey| ’colon)
(or (|lnpTypel) (lnpTrapl))
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(InpPush| (|pfSpread| (|pfParts| (lnpPop2|)) (InpPopll)))))

7.0.292 defun npStatement

[npExpress pIT7]

[

[nplterate pI72]
[npReturn pI70]
[npBreak pI72]

[

[npImport pI7g]
[npInline P72

[npLocal pITI]

[npExport pI69)]
{in yping pI60]

— defun npStatement —

(defun |npStatement| ()

(or
(InpExpress|)
(|npLoopl)
(InpIteratel)
(InpReturn|)
(|npBreak|)
(|npFreel)



(|npImport|)
(InpInlinel)
(InpLocall)

(|npExport|)
(InpTypingl)
(InpVoidl)))

7.0.293 defun npExport

npEqKey pI43]
[npLocalltemlist JIG9)
[npTrap p210]
[npPush pI4T]
[pfExport p262]
[npPop1 plI42]

— defun npExport —

(defun |npExport| ()

(and
(InpEgKey| ’export)
(or (InpLocalltemlist|) (InpTrapl))
(InpPush| (|pfExport| (InpPop1l)))))

7.0.294 defun npLocalltemlist

[npPC p?7?]
[npSLocalltem pI70]
[npPush pI4T]
[pfUnSequence p297]
[npPop1 pI42]

— defun npLocalltemlist —

(defun |npLocalIltemlist| ()
(and
(InpPC| #’|npSLocalltem|)
(InpPush| (|pfUnSequence| (|npPopl|)))))
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7.0.295 defun npSLocalltem

[npListing pI53]
[npLocalltem pIT0]
[npPush pI4T]
[pfAppend p253]
[pfParts p247]
[npPopl pl12)

— defun npSLocalltem —

(defun |npSLocalltem| ()
(and
(InpListing| #’|npLocalIltem|)
(InpPush| (|pfAppend| (|pfParts| (lnpPop1l))))))

7.0.296 defun npLocalltem

[npTypeVariable pI54]
[npLocalDecl pIT70]

— defun npLocalltem —

(defun |npLocalltem| ()
(and
(InpTypeVariablel|)
(InpLocalDecl|)))))

7.0.297 defun npLocalDecl

npEgKey HI43]
[npType pIZT]
[npTrap p2I0]
[npPush pI4T]
[pfSpread p237]
[pfParts p247]
[npPop2 pI42]
[npPop1 pI42]
[pfNothing p243]
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— defun npLocalDecl —

(defun |npLocalDecl| ()
(or
(and
(|npEgKey| ’colon)
(or (InpTypel) (lnpTrapl))
(InpPush| (|pfSpread| (|pfParts| (lnpPop2l)) (InpPopll))))
(InpPush| (|pfSpread| (|pfParts| (lnpPopll)) (lpfNothingl|)))))

7.0.298 defun npLocal

[mpEqKey pI43]
[npLocalltemlist JIG9]
[mpTrap p2I0)
[npPush pI4d]
[pfLocal pJ272)
[npPop1 plI42]

— defun npLocal —

(defun |npLocall ()

(and
(InpEqKey| ’llocall)
(or (IlnpLocalltemlist|) (lnpTrapl))
(InpPush| (|pfLocall (lnpPop1l)))))

7.0.299 defun npFree

[npEqKey pI43]
[npLocalltemlist JIG9)
[npTrap p210]
[npPush pI4d]
[pfFree p263]

[npPop1 pI42]

— defun npFree —

(defun |npFreel|l ()
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(and

(InpEgKey| ’free)

(or (|lnpLocalIltemlist|) (|npTrapl))
(InpPush| (|pfFreel| (InpPopll)))))

7.0.300 defun nplnline

[npAndOr (179
[npQualTypelist pI7g)
[pfInline p270]

— defun nplInline —

(defun |npInline|l ()
(InpAndOr| ’inline #’|npQualTypelist| #’|pfInlinel))

7.0.301 defun nplterate

[npEqKey pI43]
[npPush pI4T]
[piIterate p269]
[pfNothing p243]

— defun nplterate —

(defun |npIterate| ()
(and (|npEgKey| ’iterate) (|InpPush| (|pfIteratel| (|lpfNothingl)))))

7.0.302 defun npBreak

npEqKey pI43]
[npPush pI47]
[pfBreak p250]
[pfNothing p243]

— defun npBreak —
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(defun |npBreak| ()
(and (|npEgKey| °’break) (|npPush| (|pfBreak| (|pfNothingl|)))))

7.0.303 defun npLoop
[nplterators pI73)

— defun npLoop —

(defun |npLoopl| ()

(or
(and
(InpIterators|)
(|lnpCompMissing| ’repeat)
(or (InpAssignl|) (InpTrapl))
(InpPush| (lpfLpl (InpPop2!) (lnpPop1l))))
(and
(InpEgKey| ’repeat)
(or (InpAssignl|) (InpTrapl))
(InpPush| (lpfLoopl| (lnpPop1l))))))

7.0.304 defun nplterators
[npForIn pI7H]

[npZeroOrMore pI75]
[npIterator pIT4]

[
[npPop2 pI42]
[
[
[

nplterators pI73]
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— defun nplterators —

(defun |npIterators| ()
(or
(and
(InpForInl|)
(InpZeroOrMore| #’|npIterator|)
(InpPush| (cons (|npPop2|) (lnpPopill))))
(and
(InpWhilel)
(or
(and (|npIterators|) (|npPush| (cons (|npPop2|) (lnpPopll))))
(InpPush| (list (lnpPop1l)))))))

7.0.305 defun nplterator

[npForIn pITH]
[npSuchThat pI74]
[npWhile gI75]

— defun nplterator —

(defun |npIterator| ()
(or
(lnpForIn]|)
(InpSuchThat |)
(InpWhilel)))))

7.0.306 defun npSuchThat

[npAndOr (179
[npLogical pI95]
[pfSuchthat p286]

— defun npSuchThat —

(defun |npSuchThat| ()
(InpAndOr| ’bar #’|npLogical| #’|pfSuchthat]|))



7.0.307 defun Apply argument 0 or more times

[npPush pI4T]
[npPop2 pI42]
[npPopl pl2]

[$stack p??]
— defun npZeroOrMore —

(defun |npZeroOrMore| (f)
(let (a)
(declare (special |$stack]))
(cond
((apply f nil)
(setq a |$stackl|)
(setq I$stack| nil)

(do O ((nmot (apply f nil)))) ; while ..
(setq |$stack| (cons (nreverse |$stack|) a))
(lnpPush| (cons (|npPop2|) (|npPopll))))

(t (progn (|InpPush| nil) t)))))

7.0.308 defun npWhile

[npAndOr pI79)
[npLogical pI95]
[pfWhile p203]
— defun npWhile —

(defun |npWhile| ()

(InpAndOr| ’while #’|npLogicall #’|pfWhilel))

7.0.309 defun npForln

[npEqKey pI43)
[npVariable p211]
mpTrap pi2I0]
[npCompMissing pI49]
[npBy plI97]

[npPush pI4]]
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[pfForin p264]
[mpPop2 pI42]
[npPop1 plI2]

— defun npForln —

(defun |npForIn| (O
(and
(InpEgKey| ’for)
(or (InpVariablel|) (|npTrapl))
(InpCompMissing| ’in)
(or (lnpByl) (InpTrapl))
(InpPush| (|pfForin| (InpPop2!) (InpPop1l)))))

7.0.310 defun npReturn

npEqKey pI43]
[npExpress pIT1]
[npPush pI4T]
[pfNothing p243]
[npEqKey pI43]
[npName p202]
npTrap p210]
[pfReturn p282]
[npPop2 HI42]

[npPop1 pI42]
[pfReturnNoName p283]

— defun npReturn —

(defun |npReturn| ()
(and
(InpEgKey| ’return)
(or
(|npExpress|)
(InpPush| (|pfNothingl)))
(or
(and
(InpEqKey| ’from)
(or (InpName|) (InpTrapl|))
(lnpPush| (|pfReturn| (|npPop2|) (lnpPopll))))
(InpPush| (|pfReturnNoName| (|npPop1l))))))
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7.0.311 defun npVoid

[npAndOr pI79
[npStatement PIGS]
[pfNovalue p277]

— defun npVoid —

(defun |npVoidl ()
(IlnpAnd0r| ’do #’|npStatement| #’|pfNovaluel))

7.0.312 defun npExpress

[npExpress1 plI77]
[nplterators pIT3]
[npPush pI4T]
[pfCollect p258]
[npPop2 pI42]
[pfListOf p243]
[npPopl pI42]

— defun npExpress —

(defun |npExpress| (O
(and
(InpExpressi|)
(or
(and
(InpIterators|)
(InpPush| (|pfCollect!| (InpPop2|) (lpfList0f| (lnpPopll)))))
t)))

7.0.313 defun npExpressl

[npConditionalStatement pI7g]

[npADD pI56]
— defun npExpressl —

(defun |npExpressi| ()
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(or (InpConditionalStatement|) (|npADD|)))

7.0.314 defun npConditionalStatement

[npConditional pI93]
[npQualifiedDefinition pI45]

— defun npConditionalStatement —

(defun |npConditionalStatement| ()
(lnpConditional| #’|npQualifiedDefinition|))

7.0.315 defun npImport

[npAndOr (179
[npQualTypelist pIT8|
[pflmport p269]

— defun npImport —

(defun |npImport| ()
(InpAndOr| ’import #’|npQualTypelist| #’|pfImportl|))

7.0.316 defun npQualTypelist

[npPC p?7?]
[npSQualTypelist P79
[npPush pI4T]
[pfUnSequence p297]
[npPop1 plI42]

— defun npQualTypelist —
(defun |npQualTypelist| ()

(and
(InpPC| #’ |npSQualTypelist|)



(InpPush| (|pfUnSequence| (InpPop1l)))))

7.0.317 defun npSQualTypelist

[npListing pI53]
npQualType pITI
[npPush pI4]]
[pfParts p247]
[npPop1 plI42]

— defun npSQualTypelist —

(defun |npSQualTypelist| ()
(and
(InpListing| #’|npQualTypel)
(InpPush| (|pfParts| (lnpPop1l)))))

7.0.318 defun npQualType

[npType pI47]
[npPush pI4]]
[pfQualType p280]
[npPop1 plI42]
[pfNothing p243]

— defun npQualType —
(defun |npQualTypel O
(and

(InpTypel)
(InpPush| (|pfQualTypel (lnpPopll) (lpfNothingl)))))

7.0.319 defun npAndOr

npEqKey pIZ3]
[npTrap p210]
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[npPush pI4T]
[npPopl pI42]
— defun npAndOr —

(defun |npAndOr| (keyword p f)

(and
(InpEgKey| keyword)
(or (apply p nil) (InpTrapl))
(InpPush| (funcall f (|npPopll)))))

7.0.320 defun npEncAp

[npAnyNo pI60]
[npEncl pIE0]
[npFromdom p200]

— defun npEncAp —

(defun |npEncAp| (£)

CHAPTER 7. INPUT STREAM PARSER

(and (apply f nil) (|InpAnyNo| #°’|npEncl|) (|npFromdom|)))

7.0.321 defun npEncl

[npBDefinition pI83]
[npPush pI4T]
[pfApplication p251]
[npPop2 pI42]
[npPopl pI42]

— defun npEncl —
(defun |npEncl| ()

(and
(InpBDefinition|)

(InpPush| (|pfApplication| (lnpPop2|) (InpPop1l)))))
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7.0.322 defun npAtoml

[npPDefinition pI&]]
[npName p202]
[npConstTok pI82]
[npDollar PIST]
[npBDefinition pI83]
[npFromdom p200]

— defun npAtoml —

(defun |npAtoml| ()
(or
(|npPDefinition|)
(and
(or (|npName|) (|npConstTok|) (|npDollar|) (|npBDefinitionl|))
(InpFromdom|))))

7.0.323 defun npPDefinition

[npParenthesized p212]
[npDefinitionlist pI9T]
[npPush pI4T]
[pfEnSequence p261]
[npPop1 pI42]

— defun npPDefinition —

(defun |npPDefinition| ()
(and
(InpParenthesized| #’|npDefinitionlist])
(InpPush| (|pfEnSequence| (|npPopll)))))

7.0.324 defun npDollar

[npEgPeek HI50]
[npPush pI4d]
[tokConstruct p09)
[tokPosn pdTT]
[npNext pI43]
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[$stok p?7?]
— defun npDollar —

(defun |npDollar| ()
(declare (special |$stokl))
(and (|npEqPeek| ’$)
(progn
(InpPush| (ltokConstruct| ’|id| ’$ (ltokPosn| |$stokl)))
(InpNext1))))

7.0.325 defun npConstTok
[tokType pdII]

[

[

[npEqPeek pI50]
[npState p210]
[npPrimaryl pI62]
[pfSymb p249]
[npPop1 plI42]
[tokPosn p41T]
[npRestore pI50)]

[

$stok p?7?]

— defun npConstTok —

(defun |npConstTok| ()

(let (b a)
(declare (special |$stokl))
(cond

((member (|tokTypel|l [$stok|) ’(linteger| |string| |char| |float| |command|))
(lnpPush| |$stokl)
(InpNext|))
((InpEqPeek| |’ |)
(setq a |$stokl|)
(setq b (InpStatel))
(InpNext|)
(cond
((and (|npPrimaryi|)
(InpPush| (|pfSymb| (lnpPopll) (ltokPosn| a))))
t)
(t (InpRestore| b) nil)))
(t nil))))
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7.0.326 defun npBDefinition

[npPDefinition pI&T]

[npBracketed pI83]
[npDefinitionlist pI97]

— defun npBDefinition —

(defun |npBDefinition| ()
(or
(InpPDefinition|)
(InpBracketed| #’|npDefinitionlist|)))

7.0.327 defun npBracketed

[npParened pIS3]
[npBracked pI&4]
[npBraced pI&4]
[npAngleBared pI&4]

— defun npBracketed —

(defun |npBracketed| (f)
(or
(|npParened| f)
(InpBracked| f)
(InpBraced| f)
(InpAngleBared| £)))

7.0.328 defun npParened

[npEnclosed p209)
[pfParen p279]

— defun npParened —

(defun |npParened| (f)
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(or (InpEnclosed| ’|(l ’|)| #’|pfParen| f)
(InpEnclosed| *[(\I| *I\I)| #’|pfParen| £)))

7.0.329 defun npBracked

[npEnclosed p209)

[pfBracket p255]
[pfBracketBar p255]

— defun npBracked —
(defun |npBracked| (f)

(or (|npEnclosed| °’[ ’] #’|pfBracket| f)
(InpEnclosed| *[|[\Il ?I\I]| #’|pfBracketBar| £)))

7.0.330 defun npBraced

[npEnclosed p209]
[pfBrace p255]
[pfBraceBar p255]

— defun npBraced —
(defun |npBraced| (£f)

(or (|npEnclosed| ’{ ’} #’|pfBrace| f)
(InpEnclosed| ’[{\I| > I\I}| #’|pfBraceBar| £)))

7.0.331 defun npAngleBared

[npEnclosed p209]
[pfHide p267]

— defun npAngleBared —

(defun |npAngleBared| (f)
(InpEnclosed| ’I<\I|| ’I\I>| #’|pfHidel| £))



7.0.332 defun npDefn

[npEqKey pIZ3]
[npPP p207]
[npDef HISH]

— defun npDefn —

(defun |npDefn| ()
(and
(InpEgKey| ’defn)
(InpPP| #’|npDefl)))

7.0.333 defun npDef

[npMatch pI4g]
[pfCheckItOut p237]
[npPop1 plI42]
[npDefTail pJI92]
[npTrap p210]
[npPop1 pI42]
[npPush pI4T]
[pfDefinition p259]
[pfPushBody p247]

— defun npDef —

(defun |npDef| ()
(let (body rt arg op tmpl)
(when (|npMatchl)
; [op,arg,rt]:= pfCheckItOut(npPopl1())
(setq tmpl (|pfCheckItOut| (lnpPopll)))
(setq op (car tmpl))
(setq arg (cadr tmpl))
(setq rt (caddr tmpl))
(or (|InpDefTaill) (l|npTrapl))
(setq body (|npPopll))
(if (null arg)
(InpPush| (|pfDefinition| op body))

(lnpPush| (|pfDefinition| op (|pfPushBody| rt arg body)))))))
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7.0.334 defun npBPileDefinition

[npPileBracketed pI80]
[npPileDefinitionlist pJI8T]
[npPush pI4T]
[pfSequence p285]
[pfListOf p243]

[npPop1 plI42]

— defun npBPileDefinition —

(defun |npBPileDefinition| ()

(and
(InpPileBracketed| #’|npPileDefinitionlist]|)
(InpPush| (|pfSequence| (|pfList0f| (|lnpPop1l))))))

7.0.335 defun npPileBracketed

[npEqKey pI43]
[npPush pI4T]
[pfNothing p243]
[npMissing pI49]
[pfPile pi24T]
[npPop1 pI42]

— defun npPileBracketed —

(defun |npPileBracketed| (f)
(cond
((InpEgKey| ’settab)
(cond
((InpEgKey| ’backtab) (|npPush| (|pfNothing|))) ; never happens
((and (apply f nil)
(or (InpEgKey| ’backtab) (|npMissing| ’|backtabl)))
(InpPush| (|pfPilel| (lnpPopll))))
(t nil)))
(t nil)))
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7.0.336 defun npPileDefinitionlist

[npListAndRecover pI&7]
[npDefinitionlist pI9T]
[npPush pI4d]
[pfAppend p253]
[npPop1 pI42]

— defun npPileDefinitionlist —

(defun |npPileDefinitionlist| ()

(and
(InpListAndRecover| #’|npDefinitionlist]|)
(InpPush| (|pfAppend| (InpPop1l)))))

7.0.337 defun npList AndRecover

[trappoint p??]

npRecoverTrap pISg]
syGeneralErrorHere pI90]

[
[
[npEqKey pIZ3)]
[npEqPeek pIn0]
[npNext pI43]
[
[npPush pI4]]
[$inputStream p??]
[$stack p?7?]
— defun npList AndRecover —

(defun |npListAndRecover| (f)
(let (found c done b savestack)
(declare (special |$inputStream| |$stackl|))
(setq savestack |$stack]|)
(setq |$stack| nil)
(setq ¢ |$inputStream|)
(do O
(done)
(setq found (catch ’trappoint (apply f nil)))
(cond
((eq found ’trapped)
(setq |$inputStream| c)
(InpRecoverTrap|))
((null found)
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(setq |$inputStream| c)
(|syGeneralErrorHere|) (|npRecoverTrapl|)))
(cond
((InpEgKey| °’backset) (setq c |$inputStream|))
((InpEgPeek| ’backtab) (setq done t))
(t
(setq |$inputStream| c)
(| syGeneralErrorHere|)
(InpRecoverTrap|)
(cond
((InpEgPeek| ’backtab) (setq done t))
(t
(|npNext|)
(setq c |$inputStream|)))))
(setq b (cons (|npPopll) b)))
(setq |$stack| savestack)
(InpPush| (nreverse b))))

7.0.338 defun npRecoverTrap

[npFirstTok pI4]
[tokPosn p4TT]
[npMoveTo pI89]
[sylgnoredFromTo pIRJ]
[npPush pI4T]
[pfWrong pi204]
[pfDocument p244]
[pfListOf p243]

[

$stok p?7?]
— defun npRecoverTrap —

(defun |npRecoverTrap| ()

(let (pos2 posl)

(declare (special |$stokl))
(InpFirstTok|)
(setq posl (|tokPosn| [$stok|))
(InpMoveTo| 0)
(setq pos2 (|tokPosn| [$stok]))
(IsyIgnoredFromTo| posl pos2)
(InpPush|
(list (|pfWrong| (|pfDocument| (list "pile syntax error"))

(lpfListOf| nil))))))



7.0.339 defun npMoveTo

[npEqPeek pI50]
[npNext pI43]
[npMoveTo HI8Y)

FlquKey 143

$inputStream p?7?]
— defun npMoveTo —

(defun |npMoveTol| (Inl)
(declare (special |$inputStream|))
(cond
((null |$inputStream|) t)
((InpEgPeek| ’backtab)
(cond
((eql Inl 0) t)
(t (InpNext|) (lnpMoveTol| (1- Inl)))))
((InpEgPeek| ’backset)
(cond
((eql Inl 0) t)
(t (InpNext|) (lnpMoveTol Inl))))
((InpEgKey| ’settab) (|npMoveTo| (+ [n| 1)))
(t (InpNext|) (InpMoveTol Inl))))

7.0.340 defun sylgnoredFromTo

[pfGlobalLinePosn p233]
[ncSoftError p349)
[FromTo p378]

[From p378]
To 1575

— defun sylgnoredFromTo —

(defun |syIgnoredFromTo| (posl pos2)
(cond

((equal (|pfGlobalLinePosn| posl) (|pfGlobalLinePosn| pos2))
(lncSoftError| (|FromTo| posl pos2) ’S2CY0005 nil))

(t
(IncSoftError| (|From| posl) ’S2CY0003 nil)
(lncSoftError| (ITol pos2) ’S2CY0004 nil))))
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7.0.341 defun syGeneralErrorHere
[sySpecificErrorHere pI90]
— defun syGeneralErrorHere —

(defun |syGeneralErrorHere| ()
(|sySpecificErrorHere| ’S2CY0002 nil))

7.0.342 defun sySpecificErrorHere

[sySpecificError At Token pI90]
[$stok p?7]

— defun sySpecificErrorHere —
(defun |sySpecificErrorHerel| (key args)

(declare (special |$stokl))
(|sySpecificErrorAtToken| |$stok| key args))

7.0.343 defun sySpecificError AtToken

[ncSoftError p349]
[tokPosn p4TT]

— defun sySpecificErrorAtToken —

(defun |sySpecificErrorAtToken| (tok key args)
(IncSoftError| (|tokPosn| tok) key args))
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7.0.344 defun npDefinitionlist

[npSemiListing pI91]
[npQualDef pI43]

— defun npDefinitionlist —

(defun |npDefinitionlist| ()
(InpSemilisting| #’ |npQualDef|))

7.0.345 defun npSemilListing

[npListofFun p219]
[npSemiBackSet pI9]]

[pfAppend p253]

— defun npSemiListing —

(defun |npSemilisting| (p)
(lnpListofFun| p #’ |npSemiBackSet| #’|pfAppendl))

7.0.346 defun npSemiBackSet
[npEgKey pI43]
— defun npSemiBackSet —

(defun |npSemiBackSet| ()
(and (InpEgKey| ’semicolon) (or (|npEgKey| ’backset) t)))

7.0.347 defun npRule

[mpEqKey pI43]
[upPP p207]
[npSingleRule pI92]

— defun npRule —
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(defun |npRule| ()
(and
(InpEgKey| ’rule)
(InpPP| #’|npSingleRulel)))

7.0.348 defun npSingleRule

[npQuiver pI9G]
[npDefTail pI92)
[npTrap p210]
[npPush pI4T]
[pfRule 1283

[npPop2 pI42]

[npPop1 pl42]

— defun npSingleRule —

(defun |npSingleRulel| ()
(when (|npQuiver|)
(or (InpDefTaill) (|npTrapl))
(InpPush| (lpfRulel| (lnpPop2!) (lnpPop1l)))))

7.0.349 defun npDefTail

mpEqKey fI43]
[npDefinitionOrStatement pI4H]

— defun npDefTail —

(defun |npDefTaill ()

(and
(or (|npEgKey| ’def) (|npEgKey| ’mdef))
(InpDefinitionOrStatement|)))

7.0.350 defun npDefaultValue

[npEqKey fI43]
[npDefinitionOrStatement pI45]
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[npTrap p2I0]
[npPush pI4I]
[pfAdd p250]
[pfNothing p243]
[npPop1 pI42]

— defun npDefaultValue —

(defun |npDefaultValue| ()
(and
(InpEgKey| ’default)
(or (|npDefinitionOrStatement|) (|npTrapl))
(InpPush| (list (lpfAdd| (|pfNothing|) (InpPopll|) (lpfNothingl))))))

7.0.351 defun npWConditional

[npConditional pI93]
[npPush pI4]]
[pfTweakIf p288]
[npPop1 plI42]

— defun npWConditional —

(defun |npWConditionall (f)
(when (|npConditionall f) (|npPush| (|pfTweakIf| (|npPopll)))))

7.0.352 defun npConditional

[npEqKey pl43]
[npLogical pI95]
[npTrap p2ZI0]
[npMissing pI49]
[npElse gI94]

— defun npConditional —

(defun |npConditionall| (£f)
(cond
((and (|npEgKey| ’IF)
(or (lnpLogicall) (lnpTrapl))
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(or (InpEgKey| ’backset) t))
(cond
((InpEgKey| ’settab)
(cond
((InpEgKey| ’then)
(and (or (apply f nil) (|npTrapl))
(|npElse]| £)
(InpEgKey| ’backtab)))
(t (InpMissing| ’|thenl))))
((InpEgKey| ’then)
(and (or (apply f nil) (|npTrapl|)) (lnpElse| £)))
(t (InpMissing| ’lthenl|))))
(t nil)))

7.0.353 defun npElse
[npState p210]

— defun npElse —

(defun |npElse| (£)
(let (a)
(setq a (InpStatel))
(cond
((InpBacksetElsel)
(and
(or (apply f nil) (lnpTrapl))
(InpPush| (lpfIf| (InpPop3|) (InpPop2|) (lnpPop1l)))))
(t
(InpRestore| a)
(InpPush| (|pfIfThenOnly| (InpPop2|) (lnpPop1])))))))
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7.0.354 defun npBacksetElse
TPDHERE: Well this makes no sense. [npEqKey pI43]

— defun npBacksetElse —
(defun |npBacksetElse| ()
(if (InpEgKey| ’backset)

(InpEqgKey| ’else)
(InpEgKey| ’else)))

7.0.355 defun npLogical

[npLeft Assoc p204]
[npDisjand pI95]

— defun npLogical —

(defun |npLogicall ()
(InpLeftAssoc| ’(or) #’|npDisjandl))

7.0.356 defun npDisjand

[npLeft Assoc p204]
[npDiscrim p95]

— defun npDisjand —

(defun |npDisjand| (O
(InpLeftAssoc| ’(and) #’|npDiscriml))

7.0.357 defun npDiscrim

[npLeft Assoc p204]
[npQuiver pI96]

— defun npDiscrim —
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(defun [npDiscrim| ()
(lnpLeftAssoc| ’(case has) #’|npQuiver|))

7.0.358 defun npQuiver

[npRightAssoc p204]
[npRelation pI96]

— defun npQuiver —

(defun |npQuiver| ()
(InpRightAssoc| ’(arrow larrow) #’|npRelationl|))

7.0.359 defun npRelation

[npLeft Assoc pg204]
[npSynthetic J196]

— defun npRelation —

(defun |npRelation| ()
(InpLeftAssoc| ’(equal notequal 1t le gt ge oangle cangle) #’|npSynthetic|))

7.0.360 defun npSynthetic

[npBy pI97]
[npAmpersandFrom p200]
[npPush pI4T]
[pfApplication p251]
[npPop2 pI42]

[npPopl pI42]

[pfInfApplication p269)

— defun npSynthetic —

(defun |npSynthetic| (O



(InpPush| (|pfApplication| (|npPop2|) (|npPop1l)))

(InpPush| (|pfInfApplication| (lnpPop2|) (InpPop2|) (lnpPop11))))))))

(cond
((InpByl)
((lambda ()
(Loop
(cond
((not (and (|npAmpersandFrom|)
(or (InpByl)
(progn
nil))))
(return nil))
(t
t)
(t nil)))

7.0.361 defun npBy

[npLeft Assoc p204]
[npInterval pI97]

— defun npBy —

(defun |npByl O

(InpLeftAssoc| ’(by) #’|npIntervall))

7.0.362 defun

[npArith pI98]
[npSegment pI9g]
[npEqPeek pI50]
[npPush pI4]]
[pfApplication p25T]
[npPop1 pI42]

[pfInfApplication p269)

[npPop2 pI42]

— defun nplInterval —

(defun |npIntervall ()
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(and
(InpArithl)
(or
(and
(InpSegment |)
(or
(and
(InpEqPeek| ’bar)
(InpPush| (|pfApplication| (|npPopll) (lnpPopil))))
(and
(InpArithl)
(InpPush| (|pfInfApplication| (|npPop2|) (lnpPop2|) (InpPop1l))))
(InpPush| (|pfApplication| (|npPopll) (lnpPop1l)))))
t)))

7.0.363 defun npSegment

[npEqPeek pI50]
[npPushId p207]
[npFromdom p200]

— defun npSegment —

(defun |npSegment| ()
(and (|npEqPeek| ’seg) (InpPushId|) (|npFromdom|)))

7.0.364 defun npArith

[npLeftAssoc p204]
[npSum (T

— defun npArith —

(defun |npArith| O
(InpLeftAssoc| ’(mod) #’|npSuml))
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7.0.365 defun npSum

[npLeft Assoc p204]
[npTerm pI99]

— defun npSum —

(defun [npSum| O
(InpLeftAssoc| ’(plus minus) #’|npTerm|))

7.0.366 defun npTerm

[npInfGeneric p205]
[npRemainder pI99]
[npPush pI4]]
[pfApplication p251]
[npPop2 pI42]
[npPop1 plI42]

— defun npTerm —

(defun |npTerm| ()
(or
(and
(|lnpInfGeneric| ’(minus plus))
(or
(and (|npRemainder|) (|npPush| (|pfApplication| (|npPop2|) (InpPop1l))))
t))
(InpRemainder|)))

7.0.367 defun npRemainder

[npLeftAssoc p204]
[npProduct p200]

— defun npRemainder —

(defun |npRemainder| ()
(InpLeftAssoc| ’(rem quo) #’|npProduct|))
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7.0.368 defun npProduct

[npLeftAssoc p204]
[npPower p200]

— defun npProduct —
(defun |npProduct| ()
(InpLeftAssoc|
’(times slash backslash slashslash backslashbackslash

slashbackslash backslashslash)
#’ |npPower|))

7.0.369 defun npPower

[npRightAssoc p204]
[npColon p21H]

— defun npPower —

(defun |npPower| ()
(InpRightAssoc| ’(power carat) #’|npColonl|))

7.0.370 defun npAmpersandFrom

[npAmpersand p202]
[npFromdom p200]

— defun npAmpersandFrom —

(defun |npAmpersandFrom| ()
(and (|npAmpersand|) (|npFromdom|)))

7.0.371 defun npFromdom

[npEqKey pI43]
[npApplication pI60]
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— defun npFromdom —

(defun |npFromdom| ()
(or
(and
(InpEgKey| ’$)
(or (|npApplicationl|) (|npTrapl))
(lnpFromdom1| (|npPopil))
(lnpPush| (|pfFromDom| (lnpPopll) (lnpPopll))))
t))

7.0.372 defun npFromdom1

mpEgKey pl43]
npApplication pI60]

[
[
[npFromdom1 p20T]
[
[
[

pfFromDom p265)]
— defun npFromdom1 —

(defun |npFromdoml| (c)

(or
(and
(InpEgKey| ’$)
(or (|npApplicationl|) (|npTrapl))
(InpFromdom1| (|npPop1l))
(lnpPush| (|pfFromDom| (|npPopll) c)))
(InpPushl| ¢)))))
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7.0.373 defun npAmpersand

mpEgKey HI43]
[npName p202]
[npTrap p2I0]
— defun npAmpersand —
(defun |npAmpersand| ()
(and

(InpEgKey| ’ampersand)
(or (|npName|) (lnpTrapl))))

7.0.374 defun npName

[npld p202]
[npSymbolVariable p203]

— defun npName —

(defun |npName| ()
(or (|lnpIdl|) (InpSymbolVariablel)))

7.0.375 defvar $npPParg

— initvars —

CHAPTER 7. INPUT STREAM PARSER

(defvar |$npTokToNames| (list >~ *[#| *[1 *{} *IININITL P T{NINI3D))

7.0.376 defun npld

[npPush pI47]
[npNext pI43]
[tokConstruct pl09)

[tokPosn pdTT]



[$npTokToNames p??]
[$ttok p?7]
[$stok p?7?]

— defun npld —

(defun [npId| ()
(declare (special |$npTokToNames| |$ttok| [$stokl|))
(cond
((eq (caar |$stok|) ’lidl)
(InpPush| |$stok]|)
(InpNext|))

((and (eq (caar |$stok|) ’lkeyl) (member |$ttok| |$npTokToNames|))
(InpPush| (|tokConstruct| ’[id| |$ttok| (|tokPosn| |$stokl)))
(InpNext|))

(t nil)))

7.0.377 defun npSymbolVariable

[npState p210]
[npEqKey pI43]
[npId p202]
[npPop1 plI42]
[npPush pI4T]
[tokConstruct pd09]
[tokPart plTT]
[tokPosn pdTT]
[npRestore pI50]

— defun npSymbolVariable —

(defun |npSymbolVariable| ()
(let (a)
(setq a (|npStatel))
(cond
((and (|InpEgKey| ’backquote) (|npIdl))
(setq a (InpPop1l))
(InpPush| (|tokConstruct| ’lidsy| (ltokPart| a) (|tokPosnl| a))))
(t (InpRestore| a) nil))))
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7.0.378 defun npRightAssoc

[npState p2I0]
[npInfGeneric p205]
[npRightAssoc p204]
[npPush pI4T]
[pfApplication p251]
[npPop2 plI42]
[npPop1 pI42]
[pfInfApplication p269)

[npRestore pI50]

— defun npRightAssoc —

(defun |npRightAssoc| (o p)
(let (a)
(setq a (|npStatel))
(cond
((apply p nil)
((lambda (O
(loop
(cond
((not
(and
(lnpInfGeneric| o)
(or
(InpRightAssoc| o p)
(progn (|npPush| (|pfApplication| (|lnpPop2|) (lnpPopll))) nil))))
(return nil))
(t
(InpPush| (|pfInfApplication| (lnpPop2!|) (lnpPop2!) (InpPop11))))))))
t)
(t
(InpRestore| a)
nil))))

7.0.379 defunpopopop=(((pop)op)op)

popopop=(((pop)op)op)
popo=(pop)o
;npLeftAssoc(operations,parser)==

; if APPLY(parser,nil)

; then

; while npInfGeneric(operations)
; and (APPLY(parser,nil) or



; (npPush pfApplication(npPop2(),npPopl());false))

5 repeat

; npPush pfInfApplication(npPop2(),npPop2(),npPopl())

; true
; else false

[npInfGeneric p205]
[npPush pI4T]
[pfApplication p251]
[npPop2 pI42]

[npPopl pI42]
[pfInfApplication p269)

— defun npLeft Assoc —

(defun |npLeftAssoc| (operations parser)
(when (apply parser nil)
((lambda nil
(loop
(cond
((not
(and
(lnpInfGeneric| operations)
(or
(apply parser nil)

(progn (|npPush| (|pfApplication]|

(return nil))
(t

(InpPush| (|pfInfApplication| (lnpPop2!|) (lnpPop2|) (InpPop1l))))))))

t))

7.0.380 defun npInfGeneric

[npDDInfKey p206]
[npEqKey pI43]

— defun npInfGeneric —

(defun |npInfGeneric| (s)
(and
(InpDDInfKey| s)
(or (|npEgKey| ’backset) t)))

(InpPop2!) (InpPop1l))) nil))))
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7.0.381 defun npDDInfKey

[npInfKey p206]
npState p210]
npEqKey pI43]

tokPosn p41T]

npRestore pgI50]
tokConstruct pZ09)

tokPart pl1T]

$stok p?7?]

[
[
|
FlpPOpl pI42]
[
[
[
[

— defun npDDInfKey —

(defun |npDDInfKey| (s)
(let (b a)
(declare (special |$stokl))
(or
(InpInfKey!| s)
(progn
(setq a (|npStatel))
(setq b |$stokl|)

(cond
((and (InpEgKeyl| ’1’1) (InpInfKeyl| s))

(InpPush| (lpfSymb| (|npPop1l) (|tokPosn| b))))
(t

(InpRestore| a)

(cond

((and (|npEgKey| ’backquote) (|npInfKey| s))
(setq a (|npPop1l))
(InpPush| (|tokConstruct| ’|idsy| (|tokPart| a) (|tokPosn| a))))
(t
(InpRestore| a)
nil)))HNI))

7.0.382 defun nplnfKey
[npPushId p207]

[$stok p?7]
[$ttok p?7]

— defun npInfKey —
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(defun |npInfKeyl| (s)
(declare (special |$ttok| [$stokl))
(and (eq (caar |$stokl|) ’l|key|) (member |$ttok| s) (|InpPushIdl|)))

7.0.383 defun npPushld

[tokConstruct p409)

tokPosn p4TT]
npNext pI43]
$stack p??]
$stok p?7?]
$ttok p?7]

[
[
[
[
[

— defun npPushld —

(defun |npPushId| ()
(let (a)
(declare (special |$stack| |$stok| [$ttokl))
(setq a (get |$ttok| ’infgeneric))
(when a (setq |$ttok| a))
(setq |$stack]|
(cons (|tokConstruct| ’|id| |$ttok| (ltokPosn| |$stokl|)) |$stackl))
(InpNext|)))

7.0.384 defvar $npPParg

— initvars —

(defvar *npPParg* nil "rewrite npPP without flets, using global scoping")

7.0.385 defun npPP

This was rewritten by NAG to remove flet. [npParened pI&3]

[npPPf p209]
[npPileBracketed pI80]
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[npPPg p208]
[npPush pI4T]
[pfEnSequence p26T]
[npPop1 plI42]
[npPParg p207]

— defun npPP —

(defun |npPP| (£)
(declare (special *npPParg+))
(setq *npPParg+* f)
(or
(|npParened| #’npPPf)
(and (|npPileBracketed| #’npPPg) (|npPush| (|pfEnSequence| (|npPopll))))
(funcall £)))

7.0.386 defun npPPff

[npPopl HIZ2]
[npPush pI4T]
[$npPParg p207]

— defun npPPff —

(defun npPPff ()
(and (funcall *npPParg*) (|npPush| (list (InpPop1l)))))

7.0.387 defun npPPg

[npListAndRecover HI87]
[npPPf [20]

[npPush pI47]
[pfAppend p253]
[npPopl pI42]

— defun npPPg —

(defun npPPg ()
(and (|npListAndRecover| #’npPPf))
(InpPush| (|pfAppend| (lnpPopll))))



7.0.388 defun npPPf

[npSemiListing pI91]
[npPP{I p208]

— defun npPPf —

(defun npPPf ()
(InpSemilisting| #’npPPff))

7.0.389 defun npEnclosed

npEqKey pI43]
[npPush pI4T]
[pfTuple p290]
[pfListOf p243]
[npMissingMate p213]
[pfEnSequence p26T]
[npPop1 pI42]

[

$stok p?7]
— defun npEnclosed —

(defun |npEnclosed| (open close fn f)
(let (a)
(declare (special |$stokl))
(setq a |$stok|)
(when (|npEgKey| open)
(cond
((InpEgKey| close)
(InpPush| (funcall fn a (|pfTuplel| (|pfListOf| NIL)))))
((and (apply f nil)
(or (|npEgKey| close)
(InpMissingMate| close a)))
(InpPush| (funcall fn a (|pfEnSequence| (|npPopll)))))
C’t nil)))))
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7.0.390 defun npState

[$stack p??]
[$inputStream p?7?]

— defun npState —

(defun |npState|l O
(declare (special |$stack| |$inputStream]|))
(cons |$inputStream| |$stackl|))

7.0.391 defun npTrap

[trappoint p??]
[tokPosn p41T]
[ncSoftError p349]
[$stok p??]

— defun npTrap —

(defun |npTrap| ()

(declare (special |$stokl))
(IncSoftError| (|tokPosn| [$stok|) ’S2CY0002 nil)
(throw ’trappoint ’trapped))

7.0.392 defun npTrapForm

[trappoint p?7?]
[pfSourceStok p24T]
[syGeneralErrorHere pI90]

[ncSoftError p349]

[

tokPosn p4TT]

— defun npTrapForm —

(defun |npTrapForm| (x)

(let (a)
(setq a (|pfSourceStok| x))
(cond
((eq a ’|NoToken]|)
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(I syGeneralErrorHere]|)

(throw ’trappoint ’trapped))
(t
(IncSoftError| (ltokPosn| a) ’S2CY0002 nil)
(throw ’trappoint ’trapped)))))

7.0.393 defun npVariable

[npParenthesized p212]
[npVariablelist p21T]
[npVariableName p217]
[npPush pI4]]
[pfListOf p243]
[npPop1 pI42]

— defun npVariable —
(defun |npVariable| ()
(or

(InpParenthesized| #’|npVariablelist]|)
(and (InpVariableName|) (InpPush| (lpfList0f| (list (lnpPop1l)))))))

7.0.394 defun npVariablelist

[npListing pI53]
[npVariableName p217]

— defun npVariablelist —

(defun |npVariablelist| ()
(InpListing| #’|npVariableName|))

7.0.395 defun npVariableName

[npName p202]
[npDecl p212]
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[npPush pI4T]
[pfTyped p288]
[npPop1 plI42]
[pfNothing p243]

— defun npVariableName —

(defun |npVariableName| ()
(and
(InpName|)
(or (IlnpDecl|) (lnpPush| (lpfTyped| (lnpPopll) (lpfNothingl|))))))

7.0.396 defun npDecl

[npEqKey pI43]
npType pI47]
[npTrap p210]
[npPush pI47]
[pfTyped 1288
[npPop2 pI42]
[npPopl pI42]

— defun npDecl —
(defun |npDecl| ()
(and
(InpEgKey| ’colon)

(or (InpTypel) (InpTrapl))
(InpPush| (lpfTyped| (InpPop2|) (InpPop1l)))))

7.0.397 defun npParenthesized

[npParenthesize p213]

— defun npParenthesized —

(defun |npParenthesized| (f)
(or (InpParenthesize| ’|(| ’|)| £) (InpParenthesizel | (\I|l *I\DD] £)))
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7.0.398 defun npParenthesize

mpEgKey pl43]
[npMissingMate p213]
[npPush pI4d]

[$stok p?7]
— defun npParenthesize —

(defun |npParenthesize| (open close f)
(let (a)
(declare (special |$stokl))
(setq a |$stokl|)
(cond
((InpEgKey| open)
(cond
((and (apply f nil)
(or (|InpEgKey| close)
(InpMissingMate| close a)))
t)
((InpEgKey| close) (|npPush| nil))
(t (InpMissingMate| close a))))
(t nil))))

7.0.399 defun npMissingMate

[ncSoftError p349]

[tokPosn pdTT]
[npMissing pI49]

— defun npMissingMate —
(defun |npMissingMate| (close open)

(IncSoftError| (|tokPosn| open) ’S2CY0008 nil)
(InpMissing| close))

7.0.400 defun npExit

[npBackTrack pI46]
[npAssign p2T4]



214 CHAPTER 7. INPUT STREAM PARSER

[npPileExit p214]
— defun npExit —

(defun |npExit| ()
(InpBackTrack| #’|npAssignl| ’exit #’ |npPileExit]|))

7.0.401 defun npPileExit

[npAssign p214]
npEqKey pI43]
[npStatement pIGE]
[npPush pI4T]
[pfExit p261]

[npPop2 pI42]

[npPop1 pIZ2]

— defun npPileExit —

(defun |npPileExit| ()
(and
(InpAssign|)
(or (|npEgKey| ’exit) (|npTrapl))
(or (InpStatement|) (lnpTrapl))
(InpPush| (|pfExit| (lnpPop2|) (|npPopll)))))

7.0.402 defun npAssign
[npBackTrack plI40]

[npMDEF {dI63]
[npAssignment p215]

— defun npAssign —

(defun |npAssign| ()
(InpBackTrack| #’|npMDEF| ’becomes #’|npAssignment|))



7.0.403 defun npAssignment

[npAssignVariable p2T5]
[npEqKey pI43]
[npTrap p210]
[npGives pI40]
[npPush pI4I]
[pfAssign p253]
[npPop2 pI42]
[npPop1 pI42]

— defun npAssignment —

(defun |npAssignment| ()

(and
(InpAssignVariablel)
(or (|npEgKey| ’becomes) (|npTrapl))
(or (|npGives|) (|npTrapl))

(InpPush| (|pfAssign| (InpPop2|) (lnpPopil)))))

7.0.404 defun npAssignVariable

[npColon p21H]
[npPush pI4]]
[pfListOf p243]
[npPop1 pI42]

— defun npAssignVariable —

(defun |npAssignVariablel| ()

(and (InpColon|) (InpPush| (|pfList0f| (list (lnpPop1l))))))

7.0.405 defun npColon

[npTypified p216]
[npAnyNo pI60]
[npTagged p216]

— defun npColon —
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(defun |npColon| (O
(and (|npTypified|) (|npAnyNo| #’|npTaggedl|)))

7.0.406 defun npTagged

[npTypedForm1 p210]
[pfTagged H280]

— defun npTagged —

(defun |npTagged| ()
(|lnpTypedForml| ’colon #’|pfTaggedl))

7.0.407 defun npTypedForml

[npEqKey pI43]
npType pl47]
[npTrap p210]
[npPush pI4T]
[npPop2 pI42]
[npPop1 pI42]

— defun npTypedForml —

(defun |npTypedForml| (sy fn)
(and
(InpEgKey| sy)
(or (InpTypel) (InpTrapl))
(InpPush| (funcall fn (|npPop2|) (InpPopll)))))

7.0.408 defun npTypified

[npApplication pI60]
[npAnyNo pI60]
[npTypeStyle p217]

— defun npTypified —
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(defun |npTypified| O
(and (|npApplication|) (|npAnyNo| #’ |npTypeStylel)))

7.0.409 defun npTypeStyle

[npCoerceTo p2I8]
[npRestrict p2I§]
[npPretend p217]
[npColonQuery p217]

— defun npTypeStyle —

(defun |npTypeStylel (O
(or (|npCoerceTol) (|npRestrict|) (|npPretend|) (InpColonQueryl)))

7.0.410 defun npPretend

[npTypedForm p2I§]
[pfPretend p279]

— defun npPretend —

(defun |npPretend| ()
(lnpTypedForm| ’pretend #’|pfPretendl))

7.0.411 defun npColonQuery

[npTypedForm p2Ig]
[pfRetractTo p282]

— defun npColonQuery —

(defun |npColonQuery| ()
(InpTypedForm| ’atat #’|pfRetractTol))
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7.0.412 defun npCoerceTo

[npTypedForm p2I§]
[pfCoerceto p257]

— defun npCoerceTo —

(defun |npCoerceTol| ()
(InpTypedForm| ’coerce #’|pfCoercetol))

7.0.413 defun npTypedForm
mpEqKey f143]

— defun npTypedForm —

(defun |npTypedForm| (sy fn)
(and
(InpEgKey| sy)
(or (InpApplication|) (|npTrapl))
(InpPush| (funcall fn (|npPop2|) (InpPopll)))))

7.0.414 defun npRestrict

[npTypedForm p218]
[pfRestrict p28T]

— defun npRestrict —

(defun |npRestrict| ()
(|lnpTypedForm| ’at #’|pfRestrictl))
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7.0.415 defun npListofFun
[npTrap pZ10]

— defun npListofFun —

(defun |npListofFun| (f h g)
(let (a)
(declare (special |$stack]))
(cond
((apply f nil)
(cond
((and (apply h nil) (or (apply f nil) (lnpTrapl)))
(setq a |$stackl|)
(setq |$stack| nil)
(do O
((not (and (apply h nil)
(or (apply f nil) (InpTrapl))))))
(setq |$stack| (cons (nreverse |$stack|) a))
(InpPush| (funcall g (cons (lnpPop3|) (cons (|lnpPop2|) (InpPop1l))))))
(t t)))
(t nil))))

7.1 Macro handling

7.1.1 defun phMacro

TPDHERE: The pform function has a leading percent sign. fix this

carrier[ptree,...] -> carrier[ptree, ptreePremacro,...]
[ncEltQ pd14]

[ncPutQ p414]

[macroExpanded p220]

[pform p?7?]

— defun phMacro —

(defun |phMacro| (carrier)
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(let (ptree)

(setq ptree (|ncEltQ| carrier ’|ptreel))
(IncPutQ| carrier ’|ptreePremacro| ptree)
(setq ptree (|macroExpanded| ptree))
(IncPutQ| carrier ’|ptree| ptree)

’ok))

7.1.2 defun macroExpanded

$macActive is a list of the bodies being expanded. $posActive is a list of the parse forms
where the bodies came from. [macExpand p220]

[$posActive p??]

[$macActive p??]

— defun macroExpanded —

(defun |macroExpanded| (pf)

(let (I$posActive| |$macActivel)

(declare (special |$posActive| |$macActivel))
(setq |$macActive| nil)
(setq |$posActive| nil)
(ImacExpand| pf)))

7.1.3 defun macExpand

[pfWhere? p292]
macWhere p226]

[
[pfLambda? p271]
[macLambda p226]
[pfMacro? p275]
[macMacro p227]
[pl1d? (2]

[

[pfApplication? p253]
[macApplication p221]
[
[

pfMapParts p237]
macExpand p220]

— defun macExpand —
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(defun |macExpand| (pf)

(cond

((|pfWhere?| pf) (ImacWhere| pf))

((|pfLambda?| pf) (ImacLambdal| pf))

((|pfMacro?| pf) (ImacMacro| pf))

((lpf1d?| pf) (ImacId| pf))

((lpfApplication?| pf) (ImacApplication| pf))

(t (|pfMapParts| #’|macExpand| pf))))

7.1.4 defun macApplication

[pfMapParts p234]
[macExpand p220]
[pfApplicationOp p252]
[pfMLambda? p276]

[pfOApplicationArgs p235]

[macOMLambdaApply p221]

[$pfMacros pos]

— defun macApplication —

(defun |macApplication| (pf)
(let (args op)
(declare (special |$pfMacros|))
(setq pf (|pfMapParts| #’|macExpand| pf))
(setq op (|lpfApplicationOp| pf))
(cond
((null (|pfMLambda?| op)) pf)
(t
(setq args (|pfOApplicationArgs| pf))
(|macOMLambdaApply| op args pf |$pfMacrosl|)))))

7.1.5 defun macOMLambdaApply
TPDHERE: The pform function has a leading percent sign. fix this [pfOMLambdaArgs

[pfMLambdaBody p277]
[pfSourcePosition p236]
[ncHardError p350]
[

pfld? p244]
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[
[macODeﬁne 228
[macOExpandBody p222]
[$pftMacros HIg]
[$posActive p?7]
[$macActive p?7?]

— defun macOMLambdaApply —

(defun |macOMLambdaApply| (mlambda args opf |$pfMacros]|)
(declare (special |$pfMacrosl|))
(let (pos body params)
(declare (special |$posActive| |$macActivel))
(setq params (|pfOMLambdaArgs| mlambda))
(setq body (|pfMLambdaBody| mlambda))
(cond
((not (eql (length args) (length params)))
(setq pos (|pfSourcePosition| opf))
(IncHardError| pos ’S2CM0003 (list (length params) (length args))))
(t
((lambda (parms p arrgs a) ; for p in params for a in args repeat
(1oop
(cond
((or (atom parms)
(progn (setq p (car parms)) nil)
(atom arrgs)
(progn (setq a (CAR arrgs)) nil))
(return nil))
(t
(cond
((null (IpfId?| p))
(setq pos (|pfSourcePosition| opf))
(IncHardError| pos ’S2CM0004 (list (|%pform| p))))
(t
(ImacODefine| (|pfIdSymboll| p) ’|mparam| a)))))
(setq parms (cdr parms))
(setq arrgs (cdr arrgs))))
params nil args nil)
(ImacOExpandBody| body opf |$macActive| |$posActivel)))))

7.1.6 defun macOExpandBody

[pfSourcePosition p230]
[macOInfiniteExpansion p223]
[macExpand p220]
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[$posActive p??]
[$macActive p?7?]

— defun macOExpandBody —

(defun |macOExpandBody| (body opf |$macActive| |$posActivel)
(declare (special |$macActive| |$posActivel))
(let (posn pf)
(cond
((member body |$macActivel)
(setq pf (cadr |$posActivel))
(setq posn (|pfSourcePosition| pf))
(ImacOInfiniteExpansion| posn body |$macActivel))
(t
(setq |$macActive| (cons body |$macActivel))
(setq |$posActive| (cons opf |$posActivel))
(ImacExpand| body)))))

7.1.7 defun macOInfiniteExpansion

TPDHERE: The pform function has a leading percent sign. fix this [macOInfiniteExpansion,name

ri224]
[ncSoftError p349]

[pform p?7?]
— defun macOInfiniteExpansion —

(defun |macOInfiniteExpansion| (posn body active)
(let (rnames fname tmpl blist result)
(setq blist (cons body active))
(setq tmpl (mapcar #’|macOInfiniteExpansion,name| blist))
(setq fname (car tmpl)) ;[fname, :rnames] := [name b for b in blist]
(setq rnames (cdr tmpl))
(IncSoftError| posn ’S2CM0005
(list
(dolist (n (reverse rnames) (nreverse result))
(setq result (append (reverse (list n "==>")) result)))
fname (|%pform| body)))
body))
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7.1.8 defun macOInfiniteExpansion,name

[mac0GetName p224]
[pname HI039]

— defun macOInfiniteExpansion,name 0 —

(defun |macOInfiniteExpansion,name| (b)
(let (st sy got)
(setq got (ImacOGetName| b))
(cond
((null got) "777")
(t
(setq sy (car got))
(setq st (cadr got))
(if (eq st ’|mlambdal)
(concat (pname sy) "(...)")
(pname sy))))))

7.1.9 defun macOGetName

Returns [state, body] or NIL. Returns [sy, state] or NIL. [pfMLambdaBody p277]
[$pfMacros pOg]

— defun mac0GetName —

(defun |macOGetName| (body)
(let (bd tmpl st tmp2 sy name)
(declare (special |$pfMacrosl|))
; for [sy,st,bd] in $pfMacros while not name repeat
((lambda (macros tmplist)
(loop
(cond
((or (atom macros)
(progn (setq tmplist (car macros)) nil)
name)
(return nil))
(t
(and (consp tmplist)
(progn
(setq sy (car tmplist))
(setq tmp2 (cdr tmplist))
(and (consp tmp2)
(progn
(setq st (car tmp2))
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(setq tmpl (cdr tmp2))
(and (consp tmpl)
(eq (cdr tmpl) nil)
(progn
(setq bd (car tmpl))
t)))))
(progn
(when (eq st ’|mlambdal|) (setq bd (|pfMLambdaBody| bd)))
(when (eq bd body) (setq name (list sy st)))))))
(setq macros (cdr macros))))
| $pfMacros| nil)
name) )

7.1.10 defun macld

[pfIdSymbol p245]
[mac0Get p220]
[pfCopyWithPos p234]
[pfSourcePosition p236]
[macOExpandBody p222]
[$posActive p??]
[$macActive p?7?]

— defun macld —

(defun |macId| (pf)
(let (body state got sy)
(declare (special |$posActive| |$macActivel))
(setq sy (|lpfIdSymboll| pf))
(cond
((null (setq got (lmacOGet| sy))) pf)
(t
(setq state (car got))
(setq body (cadr got))
(cond
((eq state ’|mparam|) body)
((eq state ’Imlambdal) (|pfCopyWithPos| body (|pfSourcePosition| pf)))
(t
(| pfCopyWithPos|
(ImacOExpandBody| body pf |$macActive| |$posActivel)
(lpfSourcePosition| pf))))))))
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7.1.11 defun mac0Get

[ifcdr p?7?]
[$pfMacros p9g]

— defun mac0Get —

(defun |macOGet| (sy)
(declare (special |$pfMacros|))
(ifcdr (assoc sy |$pfMacrosl|)))

7.1.12 defun macWhere

[macWhere,mac p226]
[$pfMacros HIg]

— defun macWhere —

(defun |macWhere| (pf)
(declare (special |$pfMacros|))
(ImacWhere,mac| pf |$pfMacros|))

7.1.13 defun macWhere,mac

[pfMapParts p234]
[macExpand p220]
[$pfMacros pOg]

— defun macWhere,mac —

(defun |macWhere,mac| (pf |$pfMacrosl|)
(declare (special |$pfMacros|))
(|pfMapParts| #’|macExpand| pf))

7.1.14 defun macLambda

[macLambda,mac p227]
[$pfMacros HI§]
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— defun macLambda —

(defun |macLambda| (pf)
(declare (special |$pfMacros|))
(ImacLambda,mac| pf |$pfMacros|))

7.1.15 defun macLambda,mac

[pfMapParts p234]
[macExpand p220]
[$pfMacros pOg]

— defun macLambda,mac —

(defun |macLambda,mac| (pf |$pfMacros]|)
(declare (special |$pfMacrosl|))
(|pfMapParts| #’|macExpand| pf))

7.1.16 defun Add appropriate definition the a Macro pform

This function adds the appropriate definition and returns the original Macro pform. TPDHERE:

The pform function has a leading percent sign. fix this [pfMacroLhs p275]
[pfMacroRhs p275]

[pfld? p24d)

[ncSoftError p349)
[pfSourcePosition p236]
[pfIdSymbol p245]
[macODefine p228]

[pform p?7?]

[pfMLambda? p2706]
[macSubstituteOuter p228]
[pfNothing? p243]
[pfMacro p275]

[pfNothing p243]

— defun macMacro —

(defun |macMacrol| (pf)
(let (sy rhs 1lhs)
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(setq 1lhs (|pfMacrolLhs| pf))
(setq rhs (|pfMacroRhs| pf))
(cond
((null (|pfId?| 1hs))
(lncSoftError| (|pfSourcePosition| lhs) ’S2CM0001 (list (|%pform| 1hs)))
pf)
(t
(setq sy (|pfIdSymbol| 1lhs))
(lmacODefine| sy
(cond
((|pfMLambda?| rhs) ’|mlambdal)
(t ? Imbodyl))
(ImacSubstituteOuter| rhs))
(cond
((|pfNothing?| rhs) pf)
(t (IpfMacrol| 1lhs (|pfNothingl))))))))

7.1.17 defun Add a macro to the global pfMacros list
[$pfMacros pAg]

— defun macODefine 0 —
(defun |macODefine| (sy state body)

(declare (special |$pfMacros|))
(setq |$pfMacros| (cons (list sy state body) |$pfMacrosl|)))

7.1.18 defun macSubstituteOuter

[macOSubstituteOuter p229]
[macLambdaParameterHandling p229]

— defun macSubstituteOuter —

(defun |macSubstituteOuter| (pform)
(ImacOSubstituteOuter| (|macLambdaParameterHandling| nil pform) pform))
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7.1.19 defun macOSubstituteOuter

[pfld? pi22d]
macSubstituteld p230)]

macLambdaParameterHandling p229]
mac0SubstituteOuter p229]

[
[
[prambda‘7 p27T]
[
[
[pfParts p247]

— defun macOSubstituteOuter —

(defun |macOSubstituteOuter| (replist pform)
(let (tmplist)
(cond
((lpfId?| pform) (|macSubstituteld| replist pform))
((|pfLeat?| pform) pform)
((|pfLambda?| pform)
(setq tmplist (|macLambdaParameterHandling| replist pform))
(dolist (p (|pfParts| pform)) (ImacOSubstituteOuter| tmplist p))
pform)
(t
(dolist (p (|pfParts| pform)) (ImacOSubstituteOuter| replist p))
pform))))

7.1.20 defun macLambdaParameterHandling

[pfLeaf? p245]
[pfLambda? p2TI]
[pfTypedId 1289
[pf0LambdaArgs p272)
[pfIdSymbol p245]
[pfMLambda? p276]
[pfOMLambdaArgs p276]
[pfLeaf p215]
[pfAbSynOp pAIT|
[pfLeafPosition p246]
[pfParts p247]

[macLambdaParameterHandling p229]

— defun macLambdaParameterHandling —

(defun |macLambdaParameterHandling| (replist pform)
(let (parlist symlist result)
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(cond

((lpfLeaf?| pform) nil)

((|pfLambda?| pform) ; remove ( identifier . replacement ) from assoclist
(setq parlist (mapcar #’|pfTypedId| (|pfOLambdaArgs| pform)))

(setq symlist (mapcar #’|pfIdSymbol| parlist))
(dolist (par symlist)
(setq replist
(let ((pr (assoc par replist :test #’equal)))
(when pr (remove par replist :test #’equal)))))

replist)

((|pfMLambda?| pform) ;construct assoclist ( identifier . replacement )
(setq parlist (|pfOMLambdaArgs| pform)) ; extract parameter list
(dolist (par parlist (nreverse result))

(push
(cons (|pfIdSymbol| par)
(IpfLeaf| (|pfAbSynOp| par) (gensym) (|pfLeafPosition| par)))
result)))

(t
(dolist (p (|pfParts| pform))

(ImacLambdaParameterHandling| replist p))))))

7.1.21 defun macSubstituteld

[pfldSymbol p245]

— defun macSubstituteld —

(defun |macSubstituteId| (replist pform)
(let (ex)
(setq ex (assoc (|pfIdSymbol| pform) replist :test #’eq))
(cond
(ex
(rplaca pform (cadr ex))
(rplacd pform (cddr ex))
pform)
(t pform))))
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Pftrees

8.1 Abstract Syntax Trees Overview

Th functions create and examine abstract syntax trees. These are called pforms, for short.

The pform data structure

e Leaves: [hd, tok, pos] where pos is optional
e Trees: [hd, tree, tree, ...]

e hd is either an id or (id . alist)

The leaves are:

char := (’char expr position)

Document := ("Document expr position)

error = (’error expr position)

expression := (’expression expr position)

float = (float expr position)

id = (’id expr position)

idsy = (’idsy expr position)

integer := (’integer expr position)

string ;= (’string expr position)

symbol ;= (’symbol expr position)
The special nodes:

ListOf = (listOf items)

Nothing :=  ('nothing)

SemiColon := (’SemiColon (Body: Expr))

The expression nodes:
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Add

And
Application
Assign
Attribute
Break
Coerceto
Collect
ComDefinition
DeclPart
Definition
DefinitionSequence
Do
Document
DWhere
EnSequence
Exit

Export
Forin

Free
Fromdom
Hide

If

Import
Inline
Iterate
Lambda
Literal
Local

Loop
Macro
MLambda
Not
Novalue

Or

Pretend
QualType
Restrict
Retract
Return
ReturnTyped
Rule
Sequence
Suchthat
Symb
Tagged
TLambda

Tuple
Typed
Typing
Until
WDeclare
Where
While
With

WIf
Wrong
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("Add (Base: [Typed], Addin: Expr))

("And left right)

(’Application (Op: Expr, Arg: Expr))

(’Assign (LhsItems: [AssLhs], Rhs: Expr))
(CAttribute (Expr: Primary))

('Break (From: ? Id))

("Coerceto (Expr: Expr, Type: Type))

(’Collect (Body: Expr, Iterators: [Iterator]))
(’ComDefinition (Doc: Document, Def: Definition))

'Definition (LhsItems: [Typed], Rhs: Expr))
Args: [DeclPart])

Do (Body: Expr))

Document strings)

DWhere (Context: [DeclPart], Expr: [DeclPart]))

9
)
b

(
(
(
(
(

(CExit (Cond: 7 Expr, Expr: ? Expr))
(Export (Items: [Typed]))

(’Forin (Lhs: [AssLhs], Whole: Expr))

(’Free (Items: [Typed]))

(Fromdom (What: Id, Domain: Type))
(’hide, arg)

(’If (Cond: Expr, Then: Expr, Else: ? Expr))
(CImport (Ttems: [QualType]))

(’Inline (Ttems: [QualType]))

('Tterate (From: ? Id))

(7

Lambda (Args: [Typed], Rets: ReturnedTyped, Body: Expr))

Local (Items: [Typed]))
Loop (Iterators: [Iterator]))
Macro (Lhs: Id, Rhs: ExprorNot))
MLambda (Args: [Id], Body: Expr))
Not arg)
Novalue (Expr: Expr))
Or left right)
Pretend (Expr: Expr, Type: Type))
QualType (Type: Type, Qual: ? Type))
Restrict (Expr: Expr, Type: Type))
RetractTo (Expr: Expr, Type: Type))
Return (Expr: ? Expr, From: ? Id))
returntyuped (type body))
Rule (lhsitems, rhsitems))
Sequence (Args: [Expr]))
Suchthat (Cond: Expr))
if leaf then symbol else expression
('Tagged (Tag: Expr, Expr: Expr))
(TLambda (Args: [Typed],

Rets: ReturnedTyped Type, Body: Expr))
("Tuple (Parts: [Expr]))
("Typed (Id: Id, Type: ? Type))
(Typing (Items: [Typed]))
("Until (Cond: Expr)) NOT USED
("WDeclare (Signature: Typed, Doc: ? Document))
(7
(7
(7
(7
(7

9
)
b
b
)
)
)
bl
b
)
)
9

)

b
b
)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

Where (Context: [DeclPart], Expr: Expr))

While (Cond: Expr))

With (Base: [Typed], Within: [WithPart]))

WIf (Cond: Primary, Then: [WithPart], Else: [WithPart]))
Wrong (Why: Document, Rubble: [Expr]))
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Special cases of expression nodes are:

Sequence, DWhere, Macro nodes

pression expr position)

8.2 Structure handlers

8.2.1 defun pfGlobalLinePosn

[poGlobalLinePosn p72]
— defun pfGlobalLinePosn —

(defun |pfGlobalLinePosn| (posn)
(lpoGlobalLinePosn| posn))

8.2.2 defun pfCharPosn

[poCharPosn p375]
— defun pfCharPosn —

(defun |pfCharPosn| (posn)
(lpoCharPosn| posn))

8.2.3 defun pfLinePosn
[poLinePosn p359]

— defun pfLinePosn —

Application. The Op parameter is one of and, or, Y, |, {}, [0, {1}, [II]

EnSequence. This is either a Tuple or Sequence depending on the argument

233

DeclPart. The comment is attached to all signatutres in Typing, Import, Definition,

Literal. One of integer symbol expression one zero char string float of the form (’ex-
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(defun |pfLinePosn| (posn)
(lpoLinePosn| posn))

8.2.4 defun pfFileName

[poFileName p358]
— defun pfFileName —

(defun |pfFileName| (posn)
(lpoFileName| posn))

8.2.5 defun pfCopyWithPos
[pfLeaf? p245]

[

[pfAbSynOp pEI0]
[tokPart pl411]
[
[
[

pfParts p247]
pfCopyWithPos p237]

— defun pfCopyWithPos —

(defun |pfCopyWithPos| (pform pos)
(if (lpfLeaf?| pform)
(lpfLeaf| (|pfAbSynOp| pform) (|tokPart| pform) pos)
(lpfTree| (|pfAbSynOp| pform)
(loop for p in (|pfParts| pform)
collect (|pfCopyWithPos| p pos)))))

8.2.6 defun pfMapParts

[pfLeaf? p245]
[pfParts p247]
[pfTree p250]

CHAPTER 8. PFTREES
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[pfAbSynOp p410]
— defun pfMapParts —

(defun |pfMapParts| (f pform)
(let (partsl partsO)
(if (|lpfLeaf?| pform)
pform
(progn
(setq partsO (|pfParts| pform))
(setq partsl (loop for p in partsO collect (funcall f p)))
(if (reduce #’(lambda (u v) (and u v)) (mapcar #’eq partsO partsil))
pform
(IpfTree| (|pfAbSynOp| pform) partsi))))))

8.2.7 defun pfOApplicationArgs

[pfOFlattenSyntacticTuple p235]
[pfApplicationArg p252]

— defun pfOApplicationArgs —

(defun |pfOApplicationArgs| (pform)
(|pfOFlattenSyntacticTuple| (|pfApplicationArg| pform)))

8.2.8 defun pfOFlattenSyntacticTuple

[pfTuple? p290]
[pfOFlattenSyntactic Tuple p235]

[pf0TupleParts p297]
— defun pfOFlattenSyntacticTuple —

(defun |pfOFlattenSyntacticTuple| (pform)
(if (null (|pfTuple?| pform))
(1ist pform)
; [:pfOFlattenSyntacticTuple p for p in pfOTupleParts pform]
((lambda (arg0 argl p)
(loop
(cond
((or (atom argl) (progn (setq p (car argl)) nil))
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(return (nreverse arg0)))
(t
(setq arg0 (append (reverse (|pfOFlattenSyntacticTuple| p)) arg0))))
(setq argl (cdr argl))))
nil (|pfOTupleParts| pform) nil)))

8.2.9 defun pfSourcePosition

[pfLeaf? p243]
[pfLeafPosition p246]
[poNoPosition? pdIT]
[pfSourcePosition p236]
[pfParts p247]

[$nopos p28]

— defun pfSourcePosition —

(defun |pfSourcePosition| (form)

(let (pos)
(declare (special |$noposl|))
(cond
((lpfLeaf?| form) (|pfLeafPosition| form))
(t

(setq pos |$nopos|)
((lambda (theparts p) ; for p in parts while poNoPosition? pos repeat
(loop
(cond
((or (atom theparts)
(progn (setq p (car theparts)) nil)
(not (|poNoPosition?| pos)))
(return nil))
(t (setq pos (|pfSourcePosition| p))))
(setq theparts (cdr theparts))))
(lpfParts| form) nil)
pos))))

8.2.10 defun Convert a Sequence node to a list

[pfSequence? p285]
[pfSequenceArgs p285]
[pfListOf p243]
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— defun pfSequenceToList —

(defun |pfSequenceTolist| (x)
(if (|pfSequence?| x)
(IpfSequenceArgs| x)
(lpfList0f| (list x))))

8.2.11 defun pfSpread
[pfTyped pi288]

— defun pfSpread —

(defun |pfSpread| (argl arg2)
(mapcar #’(lambda (i) (|pfTyped| i arg2)) argl))

8.2.12 defun Deconstruct nodes to lists

[pfTagged? p287]
pfTaggedExpr p287]
pfNothing p243]
pfTagged Tag p287]

prlstOf p243]

[

[

[

[

[

[

[pfCollect1? p240]
[pfCollect Variablel p240]
[pfTuple? p290]
[pf0TupleParts p297]
[pfTaggedToTyped p287]
[pfDefinition? p259]
[pfApplication? p253]
[pfFlattenApp p239]
[pfTaggedToTypedl p242]
[pfTransformArg p242]

[

npTrapForm p210]

— defun pfCheckItOut —



238 CHAPTER 8. PFTREES

(defun |pfCheckItOut| (x)
(let (args op 1s form rt result)
(if (|pfTagged?| x)
(setq rt (|pfTaggedExpr| x))
(setq rt (|pfNothingl)))
(if (|pfTagged?| x)
(setq form (|pfTaggedTagl| x))
(setq form x))
(cond
((1pfId?| form)
(list (|pfListOf| (list (|pfTyped| form rt))) nil rt))
((lpfCollectl?| form)
(list (|pfListOf| (1list (|pfCollectVariablel| form))) nil rt))
((|pfTuple?| form)
(list (|pfListOfl
(dolist (part (|pfOTupleParts| form) (nreverse result))
(push (|pfTaggedToTyped| part) result)))
nil rt))
((IpfDefinition?| form)
(list (|pfListOf| (list (|pfTyped| form (|pfNothingl)))) nil rt))
((lpfApplication?| form)
(setq 1ls (|pfFlattenApp| form))
(setq op (|pfTaggedToTypedl| (car 1s)))
(setq args
(dolist (part (cdr 1ls) (nreverse result))
(push (|pfTransformArg| part) result)))
(list (|pfList0f| (list op)) args rt))
(t (InpTrapForm| form)))))

8.2.13 defun pfCheckMacroOut

[pfld? p244]
[pfApplication? p253]
[pfFlattenApp p239]
[pfCheckId p239]
[pfCheckArg p239]
[npTrapForm p210]

— defun pfCheckMacroOut —

(defun |pfCheckMacroOut| (form)
(let (args op 1s)
(cond
((lpfId?| form) (list form nil))
((lpfApplication?| form)
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(setq 1s (|pfFlattenApp| form))
(setq op (|lpfCheckId| (car 1s)))
(setq args (mapcar #’|pfCheckArg| (cdr 1s)))
(list op args))
(t (|npTrapForm| form)))))

8.2.14 defun pfCheckArg

[pfTuple? p290]
[pf0TupleParts p291]
[pfListOf 23]
[pfCheckId p239)

— defun pfCheckArg —

(defun |pfCheckArg| (args)
(let (argl)
(if (|pfTuple?| args)
(setq argl (|pfOTupleParts| args))
(setq argl (list args)))
(IpfList0f| (mapcar #’|pfCheckId| argl))))

8.2.15 defun pfCheckld

[pfld? p244]
[npTrapForm pi210]

— defun pfCheckId —
(defun |pfCheckId| (form)
(if (null (|pfId?| form))

(InpTrapForm| form)
form))

8.2.16 defun pfFlattenApp

[pfApplication? p253]
[pfCollect1? p240]
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[pfFlattenApp p239]
[pfApplicationOp p252]
[pfApplicationArg p252]
— defun pfFlattenApp —

(defun |pfFlattenApp| (x)

(cond

((|lpfApplication?| x)
(cond
((lpfCollect1?| x) (LIST x))
(t

(append (|pfFlattenAppl| (|pfApplicationOpl| x))
(IpfFlattenApp| (lpfApplicationArg| x))))))
(t (list x))))

8.2.17 defun pfCollect1?

[pfApplication? p253]
[pfApplicationOp p252]
[pfld? p24d]
[pfIdSymbol p245]

— defun pfCollectl? —

(defun |pfCollectl?| (x)
(let (a)
(when (|pfApplication?| x)
(setq a (|pfApplicationOp| x))
(when (|pfId?| a) (eq (lpfIdSymboll a) *IN\I1)))))

8.2.18 defun pfCollectVariablel

[pfApplicationArg p252]
[pf0TupleParts p291]
[pfTaggedToTyped p287]
[pfTyped p288]

[pfSuch p242]
[pfTypedId pi289
[pfTypedType p289]
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— defun pfCollectVariablel —

(defun |pfCollectVariablel| (x)
(let (id var a)
(setq a (|pfApplicationArgl| x))
(setq var (car (|pfOTupleParts| a)))
(setq id (|pfTaggedToTyped| var))
(IpfTyped|
(lpfSuch| (|pfTypedId| id) (cadr (|pfOTupleParts| a)))
(IpfTypedTypel| id))))

8.2.19 defun pfPushMacroBody

[pfMLambda p276]
[pfPushMacroBody p24T]

— defun pfPushMacroBody —

(defun |pfPushMacroBody| (args body)
(if (null args)
body
(|pfMLambda| (car args) (|pfPushMacroBody| (cdr args) body))))

8.2.20 defun pfSourceStok

[pfLeaf? p245]
[pfParts p247]
[pfSourceStok p24T]
[pfFirst p262]

— defun pfSourceStok —

(defun |pfSourceStok| (x)
(cond
((IpfLeaf?| x) x)
((null (|pfParts| x)) ’|NoToken|)
(t (lpfSourceStok| (|pfFirst| x)))))
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8.2.21 defun pfTransformArg

[pfTuple? p290]
[pf0TupleParts p297]
[pfListOf p243]
[pfTaggedToTypedl p242]

— defun pfTransformArg —

(defun |pfTransformArg| (args)
(let (arglist result)
(if (|pfTuple?| args)
(setq arglist (|pfOTupleParts| args))
(setq arglist (list args)))
(1pfListOf|
(dolist (|il arglist (nreverse result))
(push (|pfTaggedToTypedl| |il) result)))))

8.2.22 defun pfTaggedToTypedl

[pfCollect1? pi240]
pfCollectVariablel p240]

[

[pfDefinition? p259)
[pfTyped p238]
[pfNothing p243]
[pfTagged ToTyped p287]

— defun pfTaggedToTypedl —

(defun |pfTaggedToTypedl| (arg)

(cond
((lpfCollectl?| arg) (|pfCollectVariablell| arg))
((|pftDefinition?| arg) (|pfTyped| arg (|pfNothingl)))
(t (lpfTaggedToTyped| arg))))

8.2.23 defun pfSuch

[pfInfApplication p269)
[pfld p2Zd]

— defun pfSuch —

CHAPTER 8. PFTREES



8.3. SPECIAL NODES

(defun |pfSuch| (x y)
(lpfInfApplication| (lpfIdl *INII) x y))

8.3 Special Nodes

8.3.1 defun Create a Listof node
[pfTree p250]
— defun pfListOf —

(defun |pfList0f| (x)
(IpfTree| °’|1list0f| x))

8.3.2 defun pfNothing
[pfTree p250)
— defun pfNothing —

(defun |pfNothing| (O
(lpfTree| ’|nothing| nil))

8.3.3 defun Is this a Nothing node?

[pfAbSynOp? pAI0)]
— defun pfNothing? —

(defun |pfNothing?| (form)
(lpfAbSynOp?| form ’|nothing]))
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8.4 Leaves

8.4.1 defun Create a Document node

[pfLeaf p245]
— defun pfDocument —

(defun |pfDocument| (strings)
(lpfLeaf| ’|Document| strings))

8.4.2 defun Construct an Id node
[pfLeaf pi245]

— defun pfld —

(defun |pfId| (expr)
(lpfLeaf| ’|id| expr))

8.4.3 defun Is this an Id node?
[pfAbSynOp? p4I0]
— defun pfld? —

(defun |pfId?| (form)
(or (|pfAbSynOp?| form ’|id|) (|pfAbSynOp?| form ’|idsyl)))

8.4.4 defun Construct an Id leaf node
[pfLeaf pi245]

— defun pfldPos —
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(defun |pfIdPos| (expr pos)
(lpfLeaf| ’|id| expr pos))

8.4.5 defun Return the Id part
[tokPart pl1T]
— defun pfldSymbol —

(defun |pfIdSymbol| (form)
(|tokPart| form))

8.4.6 defun Construct a Leaf node
[tokConstruct p09)

[ifcar p?7?]
[pfNoPosition pdI2]

— defun pfLeaf —

(defun |pfLeaf| (x y &rest z)
(ltokConstruct| x y (or (ifcar z) (|pfNoPosition|))))

8.4.7 defun Is this a leaf node?
[pfAbSynOp p410]
— defun pfLeaf? —
(defun |pfLeaf?| (form)
(member (|pfAbSynOp| form)

>(lid| lidsy| |symbol| |string| |char| [float| |expressionl|
|integer| |Document| |error|)))
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8.4.8 defun Return the token position of a leaf node

[tokPosn p41T]

— defun pfLeafPosition —

(defun |pfLeafPosition| (form)
(|tokPosn| form))

8.4.9 defun Return the Leaf Token
[tokPart pldTT]

— defun pfLeafToken —

(defun |pfLeafToken| (form)
(ltokPart| form))

8.4.10 defun Is this a Literal node?

[pfAbSynOp pI0]

— defun pfLiteral? 0 —

(defun |pfLiteral?| (form)
(member (|pfAbSynOp| form)

’(linteger| |symbol| |expression| |one| |zero| |char]

8.4.11 defun Create a LiteralClass node

[pfAbSynOp pdI0]

— defun pfLiteralClass —

(defun |pflLiteralClass| (form)
(|pfAbSynOp| form))

Istring| [floatl)))
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8.4.12 defun Return the LiteralString
[tokPart p411]
— defun pfLiteralString —

(defun |pfLiteralString| (form)
(]tokPart| form))

8.4.13 defun Return the parts of a tree node

— defun pfParts 0 —

(defun |pfParts| (form)
(cdr form))

8.4.14 defun Return the argument unchanged

— defun pfPile 0 —

(defun |pfPilel| (part)
part)

8.4.15 defun pfPushBody

[pfLambda p271]
[pfNothing p243]
[pfPushBody pi247]

— defun pfPushBody —
(defun |pfPushBody| (rt args body)

(cond
((null args) body)
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((null (cdr args)) (lpflambdal (car args) rt body))

(t

(|pfLambda| (car args) (|pfNothingl)
(|pfPushBody| rt (cdr args) body)))))

8.4.16 defun An S-expression which people can read.

[pfSexpr,strip p24g]
— defun pfSexpr —

(defun |pfSexpr| (pform)
(lpfSexpr,strip| pform))

8.4.17 defun Create a human readable S-expression

[pfld? p244]
[pfIdSymbol p245]
[pfLiteral? p240]
[pfLiteralString p247]
[pfLeaf? p245]
[tokPart plTT]
[pfApplication? p253]
[pfApplicationArg p252]
[pfTuple? p290]
[pf0TupleParts p291]
[pfApplicationOp p252]
[pfSexpr,strip p248]
[pfAbSynOp pEIT)
[pfParts p247]

— defun pfSexpr,strip —

(defun |pfSexpr,strip| (pform)

(let (args a result)
(cond
((lpfId?| pform) (|p£IdSymbol| pform))
((lpfLiteral?| pform) (|pfLiteralString| pform))
((lpfLeaf?| pform) (ltokPart| pform))
((lpfApplication?| pform)
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(setq a (|pfApplicationArg| pform))
(if (|pfTuple?| a)
(setq args (|pfOTupleParts| a))
(setq args (list a)))
(dolist (p (cons (|pfApplicationOp| pform) args) (nreverse result))
(push (|pfSexpr,strip| p) result)))
(t
(cons (|pfAbSynOp| pform)
(dolist (p (|pfParts| pform) (nreverse result))
(push (|pfSexpr,strip| p) result)))))))

8.4.18 defun Construct a Symbol or Expression node

[pfLeaf? p245]
[pfSymbol p249]
[tokPart pATT]
[ifcar p?7?]
[pfExpression p262]
[pfSexpr p248]

— defun pfSymb —
(defun |pfSymb| (expr &REST optpos)
(if (|pfLeaf?| expr)

(IpfSymbol| (|tokPart| expr) (ifcar optpos))
(|pfExpression| (|pfSexpr| expr) (ifcar optpos))))

8.4.19 defun Construct a Symbol leaf node
[pfLeaf p245]

[ifcar p?7?]
— defun pfSymbol —

(defun |pfSymboll| (expr &rest optpos)
(lpfLeaf| ’|symbol| expr (ifcar optpos)))
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8.4.20 defun Is this a Symbol node?
[pfAbSynOp? P10l
— defun pfSymbol? —

(defun |pfSymbol?| (form)
(|pfAbSynOp?| form ’|symboll))

8.4.21 defun Return the Symbol part
[tokPart pl1T]

— defun pfSymbolSymbol —

(defun |pfSymbolSymbol| (form)
(ltokPart| form))

8.5 Trees

8.5.1 defun Construct a tree node

— defun pfTree 0 —

(defun |pfTreel| (x y)
(cons x y))))

8.5.2 defun Construct an Add node

[pfNothing p243]
[pfTree pi250]

— defun pfAdd —
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(defun |pfAdd| (pfbase pfaddin &rest addon)
(let (1hs)
(if addon
(setq 1lhs addon)
(setq lhs (|pfNothingl)))
(IpfTree| ’|Add| (list pfbase pfaddin 1lhs))))

8.5.3 defun Construct an And node
[pfTree pEZ5T]
— defun pfAnd —

(defun |pfAnd| (pfleft pfright)
(IpfTree| ’|And| (list pfleft pfright)))

8.5.4 defun pfAttribute
[pfTree pi250]
— defun pfAttribute —

(defun |pfAttribute| (pfexpr)
(lpfTree| ’|Attributel| (list pfexpr)))

8.5.5 defun Return an Application node
[pfTree p250]
— defun pfApplication —

(defun |pfApplication| (pfop pfarg)
(IpfTree| °’|Application| (list pfop pfarg)))
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8.5.6 defun Return the Arg part of an Application node

— defun pfApplicationArg 0 —

(defun |pfApplicationArg| (pf)
(caddr pf))

8.5.7 defun Return the Op part of an Application node

— defun pfApplicationOp 0 —

(defun |pfApplicationOp| (pf)
(cadr pf))

8.5.8 defun Is this an And node?
[pfAbSynOp? p410]
— defun pfAnd? —

(defun |pfAnd?| (pf)
(IpfAbSynOp?| pf ’|Andl))

8.5.9 defun Return the Left part of an And node

— defun pfAndLeft 0 —

(defun |pfAndLeft| (pf)
(cadr pf))
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8.5.10 defun Return the Right part of an And node

— defun pfAndRight 0 —

(defun |pfAndRight| (pf)
(caddr pf))

8.5.11 defun Flatten a list of lists

— defun pfAppend 0 —

(defun |pfAppend| (list)
(apply #’append list))

8.5.12 defun Is this an Application node?
[pfAbSynOp? pAI0)]
— defun pfApplication? —

(defun |pfApplication?| (pf)
(|pfAbSynOp?| pf ’|Applicationl))

8.5.13 defun Create an Assign node
[pfTree pEZ5T]
— defun pfAssign —

(defun |pfAssign| (pflhsitems pfrhs)
(lpfTree| ’|Assign| (list pflhsitems pfrhs)))
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8.5.14 defun Is this an Assign node?
[pfAbSynOp? pdIl)
— defun pfAssign? —

(defun |pfAssign?| (pf)
(|pfAbSynOp?| pf ’|Assignl|))

8.5.15 defun Return the parts of an LhsItem of an Assign node

[pfParts p247]
[pfAssignLhsItems p254]

— defun pfOAssignLhsItems 0 —

(defun |pfOAssignLhsItems| (pf)
(lpfParts| (|pfAssignLhsItems| pf)))

8.5.16 defun Return the Lhsltem of an Assign node

— defun pfAssignLhsItems 0 —

(defun |pfAssignLhsItems| (pf)
(cadr pf))

8.5.17 defun Return the RHS of an Assign node

— defun pfAssignRhs 0 —

(defun |pfAssignRhs| (pf)
(caddr pf))
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8.5.18 defun Construct an application node for a brace

[pfApplication p251]
[pfldPos p244]
[tokPosn p4TT]

— defun pfBrace —

(defun |pfBrace| (a part)
(lpfApplication| (|pfIdPos| ’{} (|tokPosn| a)) part))

8.5.19 defun Construct an Application node for brace-bars

[pfApplication p25T]
[pfldPos p244]
[tokPosn p4TT]

— defun pfBraceBar —

(defun |pfBraceBar| (a part)
(lpfApplication| (|pfIdPos| ’[{\I\I}| (|tokPosn| a)) part))

8.5.20 defun Construct an Application node for a bracket

[pfApplication p251]
[pfldPos p244]
[tokPosn p41T]

— defun pfBracket —

(defun |pfBracket| (a part)
(lpfApplication| (|pfIdPos| ’[] (|tokPosn| a)) part))

8.5.21 defun Construct an Application node for bracket-bars

[pfApplication p251]
[pfldPos p244]
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[tokPosn p4TT]

— defun pfBracketBar —

(defun |pfBracketBar| (a part)
(IpfApplication| (|pfIdPos| ’I[\I\I]| (ltokPosn| a)) part))

8.5.22 defun Create a Break node
[pfTree p250]
— defun pfBreak —

(defun |pfBreak| (pffrom)
(lpfTree| ’|Break| (list pffrom)))

8.5.23 defun Is this a Break node?
[pfAbSynOp? P10
— defun pfBreak? —

(defun |pfBreak?| (pf)
(lpfAbSynOp?| pf ’|Breakl))

8.5.24 defun Return the From part of a Break node

— defun pfBreakFrom 0 —

(defun |pfBreakFrom| (pf)
(cadr pf))
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8.5.25 defun Construct a Coerceto node
[pfTree pi250)
— defun pfCoerceto —

(defun |pfCoerceto| (pfexpr pftype)
(lpfTree| ’|Coerceto| (list pfexpr pftype)))

8.5.26 defun Is this a CoerceTo node?
[pfAbSynOp? pAI0)
— defun pfCoerceto? —

(defun |pfCoerceto?| (pf)
(|pfAbSyn0p?| pf ’|[Coercetol))

8.5.27 defun Return the Expression part of a CoerceTo node

— defun pfCoercetoExpr 0 —

(defun |pfCoercetoExpr| (pf)
(cadr pf))

8.5.28 defun Return the Type part of a CoerceTo node

— defun pfCoercetoType 0 —

(defun |pfCoercetoTypel| (pf)
(caddr pf))
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8.5.29 defun Return the Body of a Collect node

— defun pfCollectBody 0 —

(defun |pfCollectBody| (pf)
(cadr pf))

8.5.30 defun Return the Iterators of a Collect node

— defun pfCollectIterators 0 —

(defun |pfCollectIterators| (pf)
(caddr pf))

8.5.31 defun Create a Collect node
[pfTree pi250]
— defun pfCollect —

(defun |pfCollect| (pfbody pfiterators)
(lpfTree| ’|Collect| (list pfbody pfiterators)))

8.5.32 defun Is this a Collect node?
[pfAbSynOp? P10
— defun pfCollect? —

(defun |pfCollect?| (pf)
(IpfAbSynOp?| pf ’|Collectl))
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8.5.33 defun pfDefinition
[pfTree pi250)
— defun pfDefinition —

(defun |pfDefinition| (pflhsitems pfrhs)
(lpfTree| ’|Definition| (list pflhsitems pfrhs)))

8.5.34 defun Return the Lhs of a Definition node

— defun pfDefinitionLhsItems 0 —

(defun |pfDefinitionLhsItems| (pf)
(cadr pf))

8.5.35 defun Return the Rhs of a Definition node

— defun pfDefinitionRhs 0 —

(defun |pfDefinitionRhs| (pf)
(caddr pf))

8.5.36 defun Is this a Definition node?
[pfAbSynOp? pdI(]
— defun pfDefinition? —

(defun |pfDefinition?| (pf)
(|pfAbSynOp?| pf ’|Definition|))
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8.5.37 defun Return the parts of a Definition node

[pfParts p247T]
[pfDefinitionLhsItems p259)

— defun pfODefinitionLhsItems —

(defun |pfODefinitionLhsItems| (pf)
(lpfParts| (|pfDefinitionLhsItems| pf)))

8.5.38 defun Create a Do node
[pfTree pi250]

— defun pfDo —

(defun |pfDo| (pfbody)
(IpfTree| ’|Dol| (1list pfbody)))

8.5.39 defun Is this a Do node?
[pfAbSynOp? p410]
— defun pfDo? —

(defun |pfDo?| (pf)
(lpfAbSynOp?| pf ’Dol))

8.5.40 defun Return the Body of a Do node

— defun pfDoBody 0 —

(defun |pfDoBody| (pf)
(cadr pf))
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8.5.41 defun Construct a Sequence node

[pfTuple p290]
[pfListOf p243]
[pfSequence p285]

— defun pfEnSequence —

(defun |pfEnSequence| (a)

(cond
((null a) (|pfTuplel| (|pfListOfl| a)))
((null (cdr a)) (car a))
(t (lpfSequence| (|pfListOf| a)))))

8.5.42 defun Construct an Exit node
[pfTree p250]

— defun pfExit —

(defun |pfExit| (pfcond pfexpr)
(lpfTree| ’|Exit| (list pfcond pfexpr)))

8.5.43 defun Is this an Exit node?

[pfAbSynOp? pdIQ]
— defun pfExit? —

(defun |pfExit?| (pf)
(lpfAbSynOp?| pf ’|Exit]))

8.5.44 defun Return the Cond part of an Exit

— defun pfExitCond 0 —
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(defun |pfExitCond| (pf)
(cadr pf))

8.5.45 defun Return the Expression part of an Exit

— defun pfExitExpr 0 —

(defun |pfExitExpr| (pf)
(caddr pf))

8.5.46 defun Create an Export node
[pfTree p250]

— defun pfExport —

(defun |pfExport| (pfitems)
(lpfTree| ’|Export| (list pfitems)))

8.5.47 defun Construct an Expression leaf node

[pfLeaf p245]

[ifcar p?7]
— defun pfExpression —

(defun |pfExpression| (expr &rest optpos)
(lpfLeaf| ’|expression| expr (ifcar optpos)))

8.5.48 defun pfFirst

— defun pfFirst 0 —
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(defun |pfFirst| (form)
(cadr form))

8.5.49 defun Create an Application Fix node

[pfApplication p251]
[pfld pi244]

— defun pfFix —

(defun |pfFix| (pf)
(IpfApplication| (lpfId| ’Y) pf))

8.5.50 defun Create a Free node
[pfTree p250]
— defun pfFree —

(defun |pfFree| (pfitems)
(IpfTree| ’|Free| (list pfitems)))

8.5.51 defun Is this a Free node?
[pfAbSynOp? p4I0]
— defun pfFree? —

(defun |pfFree?| (pf)
(IpfAbSynOp?| pf ’|Freel))
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8.5.52 defun Return the parts of the Items of a Free node

[pfParts p247T]
[pfFreeltems p264]

— defun pfOFreeltems —

(defun |pfOFreeltems| (pf)
(lpfParts| (|pfFreeltems| pf)))

8.5.53 defun Return the Items of a Free node

— defun pfFreeltems 0 —

(defun |pfFreeltems| (pf)
(cadr pf))

8.5.54 defun Construct a Forin node

[pfTree p250]

— defun pfForin —

(defun |pfForin| (pflhs pfwhole)
(lpfTree| ’|Forin| (list pflhs pfwhole)))

8.5.55 defun Is this a ForIn node?
[pfAbSynOp? P10l
— defun pfForin? —

(defun |pfForin?| (pf)
(lpfAbSynOp?| pf ’|Forin|))
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8.5.56 defun Return all the parts of the LHS of a ForIn node

[pfParts p247]
[pfForinLhs p263]

— defun pfOForinLhs —

(defun |pfOForinLhs| (pf)
(lpfParts| (|pfForinLhs| pf)))

8.5.57 defun Return the LHS part of a ForIn node

— defun pfForinLhs 0 —

(defun |pfForinLhs| (pf)
(cadr pf))

8.5.58 defun Return the Whole part of a ForIn node

— defun pfForinWhole 0 —

(defun |pfForinWhole| (pf)
(caddr pf))

8.5.59 defun pfFromDom

[pfApplication? p253]
[pfApplication p251]
[pfApplicationOp p252]
[pfApplicationArg p252]
[pfFromdom p266]

— defun pfFromDom —
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(defun |pfFromDom| (dom expr)
(cond
((|pfApplication?| expr)
(|pfApplication]|
(|pfFromdom| (|pfApplicationOp| expr) dom)
(lpfApplicationArg| expr)))
(t (|pfFromdom| expr dom))))

8.5.60 defun Construct a Fromdom node
[pfTree p250]
— defun pfFromdom —

(defun |pfFromdom| (pfwhat pfdomain)
(lpfTree| ’|Fromdom| (list pfwhat pfdomain)))

8.5.61 defun Is this a Fromdom mode?
[pfAbSynOp? p4I0]
— defun pfFromdom? —

(defun |pfFromdom?| (pf)
(lpfAbSynOp?| pf ’|Fromdom|))

8.5.62 defun Return the What part of a Fromdom node

— defun pfFromdomWhat 0 —

(defun |pfFromdomWhat| (pf)
(cadr pf))



8.5. TREES 267

8.5.63 defun Return the Domain part of a Fromdom node

— defun pfFromdomDomain 0 —

(defun |pfFromdomDomain| (pf)
(caddr pf))

8.5.64 defun Construct a Hide node
[pfTree p250]

— defun pfHide —
(defun |pfHide| (a part)

(declare (ignore a))
(lpfTree| ’|Hide| (list part)))

8.5.65 defun pfIf
[pfTree pi250)

— defun pflf —

(defun |pfIf| (pfcond pfthen pfelse)
(lpfTreel ’|If| (list pfcond pfthen pfelse)))

8.5.66 defun Is this an If node?
[pfAbSynOp? pI0]
— defun pfIf? —

(defun |pfIf?| (pf)
(Ip£AbSynOp?| pf > [I£1))
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8.5.67 defun Return the Cond part of an If

— defun pfIfCond 0 —

(defun |pfIfCond| (pf)
(cadr pf))

8.5.68 defun Return the Then part of an If

— defun pfIfThen 0 —

(defun |pfIfThen| (pf)
(caddr pf))

8.5.69 defun pfIfThenOnly

[pflf p267]
[pfNothing p243]

— defun pfIfThenOnly —

(defun |pfIfThenOnly| (pred cararg)
(IpfIf| pred cararg (|lpfNothingl)))

8.5.70 defun Return the Else part of an If

— defun pfIfElse 0 —

(defun |pfIfElse| (pf)
(cadddr pf))
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8.5.71 defun Construct an Import node
[pfTree pi250)

— defun pfImport —

(defun |pfImport| (pfitems)
(lpfTree| ’|Import| (list pfitems)))

8.5.72 defun Construct an Iterate node

[pfTree p250]

— defun pflterate —

(defun |pfIterate| (pffrom)
(IpfTree| ’|Iteratel (list pffrom)))

8.5.73 defun Is this an Iterate node?
[PfAbSynOp? pdI0]

— defun pflterate? —

(defun |pfIterate?| (pf)
(IpfAbSynOp?| pf ’|Iteratel))

8.5.74 defun Handle an infix application
[pfListOf p243]

[
[
{pfOr p27s]
[pfTuple p290]

— defun pfInfApplication —
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(defun |pfInfApplication| (op left right)
(cond
((eq (lpfIdSymbol| op) ’landl) (|pfAnd| left right))
((eq (|pfIdSymbol| op) ’lorl) (lpfOr| left right))
(t (lpfApplication| op (|pfTuple| (lpfListOf| (list left right)))))))

8.5.75 defun Create an Inline node

[pfTree p250]

— defun pfInline —

(defun |pfInline| (pfitems)
(lpfTree| ’|Inline| (list pfitems)))

8.5.76 defun pfLam

[pfAbSynOp? p4I0]
[pfFirst p262)
[pfNothing p243]
[pfSecond p284]
[pfLambda p277]

— defun pfLam —

(defun |pfLam| (variable body)
(let (bdy rets)
(if (|pfAbSynOp?| body ’|returntypedl|)
(setq rets (|pfFirst| body))
(setq rets (|pfNothingl)))
(if (|pfAbSynOp?| body ’|returntypedl|)
(setq bdy (|pfSecond| body))
(setq bdy body))
(IpfLambdal variable rets bdy)))
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8.5.77 defun pfLambda
[pfTree pi250)

— defun pfLambda —

(defun |pfLambdal|l (pfargs pfrets pfbody)
(lpfTree| ’|Lambdal| (list pfargs pfrets pfbody)))

8.5.78 defun Return the Body part of a Lambda node

— defun pfLambdaBody 0 —

(defun |pfLambdaBody| (pf)
(cadddr pf))

8.5.79 defun Return the Rets part of a Lambda node

— defun pfLambdaRets 0 —

(defun |pfLambdaRets| (pf)
(caddr pf))

8.5.80 defun Is this a Lambda node?
[PfAbSynOp? pdI0]
— defun pfLambda? —

(defun |pfLambda?| (pf)
(lpfAbSynOp?| pf ’|Lambdal))
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8.5.81 defun Return the Args part of a Lambda node

— defun pfLambdaArgs 0 —

(defun |pfLambdaArgs| (pf)
(cadr pf))

8.5.82 defun Return the Args of a Lambda Node

[pfParts p247]
[pfLambdaArgs p272)

— defun pfOLambdaArgs —

(defun |pfOLambdaArgs| (pf)
(lpfParts| (|pfLambdaArgs| pf)))

8.5.83 defun Construct a Local node
[pfTree p250]

— defun pfLocal —

(defun |pfLocall| (pfitems)
(lpfTree| ’|Locall| (list pfitems)))

8.5.84 defun Is this a Local node?
[pfAbSynOp? P10l
— defun pfLocal? —

(defun |pfLocal?| (pf)
(lpfAbSynOp?| pf ’|Locall))
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8.5.85 defun Return the parts of Items of a Local node

[pfParts p247]
[pfLocalltems p273]

— defun pfOLocalltems —

(defun |pfOLocalltems| (pf)
(lpfParts| (|pfLocalltems| pf)))

8.5.86 defun Return the Items of a Local node

— defun pfLocalltems 0 —

(defun |pfLocalltems| (pf)
(cadr pf))

8.5.87 defun Construct a Loop node
[pfTree p250]

— defun pfLoop —

(defun |pfLoopl| (pfiterators)
(lpfTree| ’|Loop| (list pfiterators)))

8.5.88 defun pfLoopl

[pfLoop p273]
[pfListOf p243]
[pfDo {260]

— defun pfLoopl —

(defun |pfLoopl| (body)
(lpfLoop| (lpfList0f| (list (IpfDol body)))))
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8.5.89 defun Is this a Loop node?
[pfAbSynOp? P10l
— defun pfLoop? —

(defun |pfLoop?| (pf)
(IpfAbSynOp?| pf ’|Loopl))

8.5.90 defun Return the Iterators of a Loop node

— defun pfLooplterators 0 —

(defun |pfLoopIterators| (pf)
(cadr pf))

8.5.91 defun pfOLooplterators

[pfParts p247]
[pfOLooplterators p274]

— defun pfOLooplterators —

(defun |pfOLoopIterators| (pf)
(lpfParts| (|pfLoopIterators| pf)))

8.5.92 defun pfLp

[pfLoop p273]
[pfListOf p243]
[pfDo {260]

— defun pfLp —
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(defun |pfLp| (iterators body)
(IpfLoop| (lpfList0f| (append iterators (list (|pfDol body))))))

8.5.93 defun Create a Macro node
[pfTree p250]

— defun pfMacro —

(defun |pfMacro| (pflhs pfrhs)
(lpfTree| ’|Macro| (list pflhs pfrhs)))

8.5.94 defun Is this a Macro node?

[pfAbSynOp? pdI0]
— defun pfMacro? —

(defun |pfMacro?| (pf)
(lpfAbSynOp?| pf ’[Macrol))

8.5.95 defun Return the Lhs of a Macro node
— defun pfMacroLhs 0 —

(defun |pfMacrolLhs| (pf)
(cadr pf))

8.5.96 defun Return the Rhs of a Macro node

— defun pfMacroRhs 0 —
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(defun |pfMacroRhs| (pf)
(caddr pf))

8.5.97 defun Construct an MLambda node
[pfTree pEZ50]

— defun pfMLambda —

(defun |pfMLambda| (pfargs pfbody)
(lpfTree| ’|MLambdal (list pfargs pfbody)))

8.5.98 defun Is this an MLambda node?
[pfAbSynOp? p4I0]
— defun pfMLambda? —

(defun |pfMLambda?| (pf)
(|pfAbSynOp?| pf ’|MLambdal))

8.5.99 defun Return the Args of an MLambda

— defun pfMLambdaArgs 0 —

(defun |pfMLambdaArgs| (pf)
(cadr pf))
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8.5.100 defun Return the parts of an MLambda argument

[pfParts p247]

— defun pfOMLambdaArgs —
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(defun |pfOMLambdaArgs| (pf)
(IpfParts| (|pfMLambdaArgs| pf)))

8.5.101 defun pfMLambdaBody

— defun pfMLambdaBody 0 —

(defun |pfMLambdaBody| (pf)
(caddr pf))

8.5.102 defun Is this a Not node?
[pfAbSynOp? p4I0]
— defun pfNot? —

(defun |pfNot?| (pf)
(Ip£AbSynOp?| pf ’[Notl))

8.5.103 defun Return the Arg part of a Not node

— defun pfNotArg 0 —

(defun |pfNotArg| (pf)
(cadr pf))

8.5.104 defun Construct a NoValue node
[pfTree p250]

— defun pfNovalue —
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(defun |pfNovalue| (pfexpr)
(lpfTree| ’|Novalue| (list pfexpr)))

8.5.105 defun Is this a Novalue node?
[pfAbSynOp? P10
— defun pfNovalue? —

(defun |pfNovalue?| (pf)
(|lpfAbSynOp?| pf ’|Novaluel))

8.5.106 defun Return the Expr part of a Novalue node

— defun pfNovalueExpr 0 —

(defun |pfNovalueExpr| (pf)
(cadr pf))

8.5.107 defun Construct an Or node
[pfTree pi250]

— defun pfOr —

(defun |pfOr| (pfleft pfright)
(IpfTree| ’|0r| (list pfleft pfright)))

8.5.108 defun Is this an Or node?
[pfAbSynOp? p4I0]

— defun pfOr? —
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(defun |pf0r?| (pf)
(lpfAbSynOp?| pf ’|0rl))

8.5.109 defun Return the Left part of an Or node

— defun pfOrLeft 0 —

(defun |pfOrLeft| (pf)
(cadr pf))

8.5.110 defun Return the Right part of an Or node

— defun pfOrRight 0 —

(defun |pfOrRight| (pf)
(caddr pf))

8.5.111 defun Return the part of a parenthesised expression

— defun pfParen —
(defun |pfParen| (a part)

(declare (ignore a))
part)

8.5.112 defun pfPretend
[pfTree p250]

— defun pfPretend —



280 CHAPTER 8. PFTREES

(defun |pfPretend| (pfexpr pftype)
(lpfTree| ’|Pretend| (list pfexpr pftype)))

8.5.113 defun Is this a Pretend node?
[pfAbSynOp? p410]
— defun pfPretend? —

(defun |pfPretend?| (pf)
(IpfAbSynOp?| pf ’|Pretendl))

8.5.114 defun Return the Expression part of a Pretend node

— defun pfPretendExpr 0 —

(defun |pfPretendExpr| (pf)
(cadr pf))

8.5.115 defun Return the Type part of a Pretend node

— defun pfPretendType 0 —

(defun |pfPretendTypel (pf)
(caddr pf))

8.5.116 defun Construct a QualType node
[pfTree p250]

— defun pfQualType —
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(defun |pfQualTypel| (pftype pfqual)
(IpfTree| ’|QualType| (list pftype pfqual)))

8.5.117 defun Construct a Restrict node
[pfTree p250]

— defun pfRestrict —

(defun |pfRestrict| (pfexpr pftype)
(lpfTree| ’|Restrict| (list pfexpr pftype)))

8.5.118 defun Is this a Restrict node?

[pfAbSynOp? pdI0]
— defun pfRestrict? —

(defun |pfRestrict?| (pf)
(IpfAbSynOp?| pf ’|Restrictl|))

8.5.119 defun Return the Expr part of a Restrict node

— defun pfRestrictExpr 0 —

(defun |pfRestrictExpr| (pf)
(cadr pf))

8.5.120 defun Return the Type part of a Restrict node

— defun pfRestrictType 0 —
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(defun |pfRestrictTypel| (pf)
(caddr pf))

8.5.121 defun Construct a RetractTo node
[pfTree pEZ50]

— defun pfRetractTo —

(defun |pfRetractTol| (pfexpr pftype)
(lpfTree| ’|RetractTo| (list pfexpr pftype)))

8.5.122 defun Construct a Return node
[pfTree p250]

— defun pfReturn —

(defun |pfReturn| (pfexpr pffrom)
(lpfTree| ’|Return| (list pfexpr pffrom)))

8.5.123 defun Is this a Return node?
[pfAbSynOp? p4I0]
— defun pfReturn? —

(defun |pfReturn?| (pf)
(IpfAbSynOp?| pf ’|Returnl|))

8.5.124 defun Return the Expr part of a Return node

— defun pfReturnExpr 0 —
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(defun |pfReturnExpr| (pf)
(cadr pf))

8.5.125 defun pfReturnNoName

[pfReturn p282]
[pfNothing p243]

— defun pfReturnNoName —

(defun |pfReturnNoName| (|valuel)
(IpfReturn| |value| (|pfNothingl)))

8.5.126 defun Construct a ReturnTyped node
[pfTree p250]
— defun pfReturnTyped —

(defun |pfReturnTyped| (type body)
(IpfTree| ’|returntyped| (list type body)))

8.5.127 defun Construct a Rule node
[pfTree p250]
— defun pfRule —

(defun |pfRule| (pflhsitems pfrhs)
(lpfTree| ’|Rule| (list pflhsitems pfrhs)))
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8.5.128 defun Return the Lhs of a Rule node

— defun pfRuleLhsItems 0 —

(defun |pfRuleLhsItems| (pf)
(cadr pf))

8.5.129 defun Return the Rhs of a Rule node

— defun pfRuleRhs 0 —

(defun |pfRuleRhs| (pf)
(caddr pf))

8.5.130 defun Is this a Rule node?
[pfAbSynOp? p410]
— defun pfRule? —

(defun |pfRule?| (pf)
(IpfAbSynOp?| pf ’|Rulel))

8.5.131 defun pfSecond

— defun pfSecond 0 —

(defun |pfSecond| (form)
(caddr form))
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8.5.132 defun Construct a Sequence node

[pfTree pi250)

— defun pfSequence —

(defun |pfSequence| (pfargs)
(IpfTreel ’|Sequence| (list pfargs)))

8.5.133 defun Return the Args of a Sequence node

— defun pfSequenceArgs 0 —

(defun |pfSequenceArgs| (pf)
(cadr pf))

8.5.134 defun Is this a Sequence node?
[PfAbSynOp? pdI0]

— defun pfSequence? —

(defun |pfSequence?| (pf)
(lpfAbSynOp?| pf ’|Sequencel))

8.5.135 defun Return the parts of the Args of a Sequence node

[pfParts p247]
[pfSequenceArgs P28

— defun pfO0SequenceArgs —

(defun |pfOSequenceArgs| (pf)
(IpfParts| (lpfSequenceArgs| pf)))
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8.5.136 defun Create a Suchthat node
[pfTree pi250]
— defun pfSuchthat —

(defun |pfSuchthat| (pfcond)
(lpfTree| ’|Suchthat| (list pfcond)))

8.5.137 defun Is this a SuchThat node?
[PfAbSynOp? P10l
— defun pfSuchthat? —

(defun |pfSuchthat?| (pf)
(IpfAbSynOp?| pf ’[Suchthat|))

8.5.138 defun Return the Cond part of a SuchThat node

— defun pfSuchthatCond 0 —

(defun |pfSuchthatCond| (pf)
(cadr pf))

8.5.139 defun Create a Tagged node
[pfTree p250]
— defun pfTagged —

(defun |pfTagged| (pftag pfexpr)
(lpfTree| ’|Tagged| (list pftag pfexpr)))
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8.5.140 defun Is this a Tagged node?
[PfAbSynOp? pI0]
— defun pfTagged? —

(defun |pfTagged?| (pf)
(|pfAbSynOp?| pf ’|Taggedl))

8.5.141 defun Return the Expression portion of a Tagged node

— defun pfTaggedExpr 0 —

(defun |pfTaggedExpr| (pf)
(caddr pf))

8.5.142 defun Return the Tag of a Tagged node

— defun pfTaggedTag 0 —

(defun |pfTaggedTagl| (pf)
(cadr pf))

8.5.143 defun pfTaggedToTyped

pfTaggedExpr p287]
pfNothing p243]
pfTagged Tag p2RT]
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— defun pfTaggedToTyped —

(defun |pfTaggedToTyped| (arg)
(let (a form rt)
(if (|pfTagged?| arg)
(setq rt (|pfTaggedExpr| arg))
(setq rt (|pfNothingl)))
(if (|pfTagged?| arg)
(setq form (|pfTaggedTagl| arg))
(setq form arg))
(cond
((aull (|pfId?| form))
(setq a (|pfId| (gensym)))
(IpfTyped| (lpfSuch| a (|pfInfApplication| (|pfId| ’=) a form)) rt))
(t (lpfTyped| form rt)))))

8.5.144 defun pfTweakIf

[pflfElse p268]
[pfNothing? p243]
[pfListOf p243]
[pfTree p250]
[pfIfCond p268]
[pflfThen p2G8]

— defun pfTweakIf —
(defun |pfTweakIf| (form)
(let (b a)
(setq a (|pfIfElse| form))

(setq b (if (|pfNothing?| a) (|pfListOf| NIL) a))
(IpfTree| ’|WIf| (list (|pfIfCond| form) (|pfIfThen| form) b))))

8.5.145 defun Construct a Typed node
[pfTree pEZ50]

— defun pfTyped —

(defun |pfTyped| (pfid pftype)
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(lpfTreel ’|Typed| (list pfid pftype)))

8.5.146 defun Is this a Typed node?
[pfAbSynOp? p4I0]
— defun pfTyped? —

(defun |pfTyped?| (pf)
(lpfAbSynOp?| pf ’|Typedl))

8.5.147 defun Return the Type of a Typed node

— defun pfTypedType 0 —

(defun |pfTypedTypel (pf)
(caddr pf))

8.5.148 defun Return the Id of a Typed node

— defun pfTypedld 0 —

(defun |pfTypedId| (pf)
(cadr pf))

8.5.149 defun Construct a Typing node
[pfTree p250]

— defun pfTyping —



290

(defun |pfTyping| (pfitems)
(IpfTree| ’|Typing| (list pfitems)))

8.5.150 defun Return a Tuple node
[pfTree p250]
— defun pfTuple —

(defun |pfTuple| (pfparts)
(IpfTree| ’|Tuple| (list pfparts)))

8.5.151 defun Return a Tuple from a List

[pfTuple pi290]
[pfListOf pi243]

— defun pfTupleListOf —

(defun |pfTupleList0f| (pfparts)
(|pfTuple| (|pfList0f| pfparts)))

8.5.152 defun Is this a Tuple node?
[pfAbSynOp? p4I0]
— defun pfTuple? —

(defun |pfTuple?| (pf)
(|pfAbSynOp?| pf ’|Tuplel))
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8.5.153 defun Return the Parts of a Tuple node

— defun pfTupleParts 0 —

(defun |pfTupleParts| (pf)
(cadr pf))

8.5.154 defun Return the parts of a Tuple

[pfParts p247]
[pfTupleParts p291]

— defun pfOTupleParts —

(defun |pfOTupleParts| (pf)
(lpfParts| (|pfTupleParts| pf)))

8.5.155 defun Return a list from a Sequence node

[pfSequence? p285]
[pfAppend p253]
[pfOSequenceArgs p285]
[pfListOf p243]

— defun pfUnSequence —
(defun |pfUnSequence| (x)
(if (|pfSequence?| x)

(IpfList0f| (|pfAppend| (|pfOSequenceArgs| x)))
(lpfListOf| x)))

8.5.156 defun The comment is attached to all signatutres

[pfWDeclare p292]
[pfParts p247]
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— defun pfWDec —

(defun |pfWDec| (doc name)
(mapcar #’(lambda (i) (|pfWDeclare| i doc)) (|pfParts| name)))

8.5.157 defun Construct a WDeclare node
[pfTree pEZ5T]
— defun pfWDeclare —

(defun |pfWDeclare| (pfsignature pfdoc)
(lpfTree| ’|WDeclare| (list pfsignature pfdoc)))

8.5.158 defun Construct a Where node
[pfTree pi250]
— defun pfWhere —

(defun |pfWherel| (pfcontext pfexpr)
(lpfTree| ’|Where| (list pfcontext pfexpr)))

8.5.159 defun Is this a Where node?
[pfAbSynOp? p4I0]
— defun pfWhere? —

(defun |pfWhere?| (pf)
(|pfAbSynOp?| pf ’|Wherel))
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8.5.160 defun Return the parts of the Context of a Where node

[pfParts p247]
[pfWhereContext p293]

— defun pfOWhereContext —

(defun |pfOWhereContext| (pf)
(lpfParts| (|pfWhereContext| pf)))

8.5.161 defun Return the Context of a Where node

— defun pfWhereContext 0 —

(defun |pfWhereContext| (pf)
(cadr pf))

8.5.162 defun Return the Expr part of a Where node

— defun pfWhereExpr 0 —

(defun |pfWhereExpr| (pf)
(caddr pf))

8.5.163 defun Construct a While node
[pfTree p250]

— defun pfWhile —

(defun |pfWhile| (pfcond)
(lpfTree| ’|While| (list pfcond)))
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8.5.164 defun Is this a While node?
[pfAbSynOp? P10l
— defun pfWhile? —

(defun |pfWhile?| (pf)
(lpfAbSynOp?| pf ’|Whilel))

8.5.165 defun Return the Cond part of a While node

— defun pfWhileCond 0 —

(defun |pfWhileCond| (pf)
(cadr pf))

8.5.166 defun Construct a With node
[pfTree p250]
— defun pfWith —

(defun |pfWith| (pfbase pfwithin pfwithon)
(IpfTree| ’|With| (list pfbase pfwithin pfwithomn)))

8.5.167 defun Create a Wrong node
[pfTree p250]
— defun pfWrong —

(defun |pfWrong| (pfwhy pfrubble)
(lpfTree| ’|Wrong| (list pfwhy pfrubble)))
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8.5.168 defun Is this a Wrong node?
[PfAbSynOp? pI0]
— defun pfWrong? —

(defun |pfWrong?| (pf)
(lpfAbSynOp?| pf ’|Wrongl))
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Chapter 9

Pftree to s-expression
translation

Pftree to s-expression translation. Used to interface the new parser technology to the inter-
preter. The input is a parseTree and the output is an old-parser-style s-expression.

9.0.169 defun Pftree to s-expression translation

[pf2Sex1 p29§]
[$insideSEQ p?7?]
[$insideApplication p??]
[$insideRule p?7?]
[$QuietCommand pA7]

— defun pf2Sex —

(defun |pf2Sex| (pf)
(let (|$insideSEQ| |$insideApplication| |$insideRulel)
(declare (special |$insideSEQ| |$insideApplication| |$insideRulel
| $QuietCommand|))
(setq |$QuietCommand| nil)
(setq |$insideRule| nil)
(setq |$insideApplication| nil)
(setq |$insideSEQ| nil)
(Ipf2Sex1| pf)))
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9.0.170 defun Pftree to s-expression translation inner function

[pfNothing? p243]
[pfSymbol? p250]
[pfSymbolSymbol p250]
[pfLiteral? p246]
[pfLiteral2Sex pB02]
[pfIdSymbol p245]
[pfApplication? p253]
[pfApplication2Sex p303)
[pfTuple? p290]
[pf2Sex1 p29g]
[pf0TupleParts p29T]
[pfIf? {2ET]
[pfIfCond p268]
[pfIfThen p268]
[pfIfElse p268]
[pfTagged? p287]
[pfTagged Tag pi287]
[pfTaggedExpr p287]
[pfCoerceto? p257]
[pfCoercetoExpr p257]
[pfCoercetoType p257]
[pfPretend? p280]
[pfPretendExpr p280]
[pfPretend Type p280]
[pfFromdom? p260]
[opTran pB21]
[pfFromdomWhat p266]
[pfFromdomDomain p267]
[pfSequence? p285]
[pfSequence2Sex pB07]
[pfExit? p261]
[pfExitCond p261]
[pfExitExpr p26G2)
[pfLoop? pi274]
[loopIters2Sex p309)
[pfOLooplterators p274]

[
[
[
[
[
[
[
[

pfCollect? p25g]
pfCollect2Sex p312]
pfForin? p264]
pfOForinLhs p265]
pfForinWhole p265]
pfWhile? p297]
pfWhileCond p294]
pfSuchthat? p280]
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keyedSystemError p??]
pfSuchthatCond p286]

proBody p260]
pfTyped? p289]
pfTypedType p289]
pfTypedld pi289]
pfAssign? p254]
pfOAssignLhsItems p254]
pfAssignRhs p254]
pfDefinition? p259)
pfDefinition2Sex p313]
pfLambda? p2TT]
pfLambda2Sex p315]
pfMLambda? p276]
pfRestrict? p28T]
pfRestrictExpr p28T]
pfRestrict Type p28T]

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

{

[pfOFreeItems p264]
[pfLocal? p272]
[pfOLocalltems p273]
[pfWrong? p295]
FpadThrow p?7]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

pfAndLeft p252]
pfAndRight p253]

pfOrLeft 279
pfOrRight p279]

pfN otArg P27
pfNovalue? p278]
pfNovalueExpr p27g]
pfRule? p287]
pfRule2Sex p310]
pfBreak? p250]
pfBreakFrom p250]
pfMacro? p275]
pfReturn? p287]
pfReturnExpr p282]
pflterate? p269]
pfWhere? p292]
pfOWhereContext p293]
pfWhereExpr p293]
pfAbSynOp 10
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[tokPart plTT]
[$insideSEQ p?7]
[$insideRule p??]
[$QuietCommand pA7]

— defun pf2Sex1 —

(defun |pf2Sex1| (pf)
(let (args idList type op tagPart tag s)
(declare (special |$insideSEQ| |$insideRule| |$QuietCommand]|))
(cond
((|pfNothing?| pf) ’|noBranchl|)
((|pfSymbol?| pf)
(if (eq |$insideRule| ’|leftl)
(progn
(setq s (|pfSymbolSymbol| pf))
(list ’|constant| (list ’quote s)))

(list ’quote (|pfSymbolSymbol| pf))))
((lpfLiteral?| pf) (lpfLiteral2Sex| pf))
((lpfId?| pf)

(if |$insideRulel

(progn
(setq s (|pfIdSymbol| pf))
(if (member s > (l%pil |%el 1%1il))
s
(1ist ’quote s)))
(IpfIdSymbol| pf)))
((IpfApplication?| pf) (|lpfApplication2Sex| pf))
((lpfTuple?| pf) (cons ’|Tuple| (mapcar #’|pf2Sexl| (|pfOTupleParts| pf))))
((lpfIf?| pf)
(1ist ’if (|pf2Sexl| (|pfIfCond| pf))
(Ipf2Sex1| (|pfIfThen| pf))
(lpf2sex1| (|pfIfElsel pf))))
((|pfTagged?| pf)
(setq tag (|pfTaggedTagl| pf))
(setq tagPart

(if (|lpfTuple?| tag)

(cons ’|Tuple| (mapcar #’|pf2Sexl| (|pfOTupleParts| tag)))
(Ipf2Sex1| tag)))

(list ’|:| tagPart (|pf2Sexl| (|pfTaggedExpr| pf))))
((lpfCoerceto?| pf)
(1ist ’|::| (|lpf2Sexl| (|pfCoercetoExpr| pf))

(Ipf2Sex1| (|pfCoercetoTypel| pf))))
((|pfPretend?| pf)
(1ist ’|pretend| (|pf2Sexl| (|pfPretendExpr| pf))
(Ipf2Sex1| (|pfPretendTypel pf))))
((|pfFromdom?| pf)
(setq op (lopTran| (|pf2Sexl| (|pfFromdomWhat| pf))))
(when (eq op ’|braceFromCurly|) (setq op ’seq))



(list ’[$elt| (|pf2Sex1| (|pfFromdomDomain| pf)) op))
((IpfSequence?| pf) (|pfSequence2Sex| pf))
((IpfExit?| pf)

(if |$insideSEQ|

(list ’lexit| (|pf2Sexi| (|pfExitCond| pf))

(Ipf2Sex1| (|pfExitExpr| pf)))
(1ist ’if (Ipf2Sex1| (|pfExitCond| pf))
(lpf2Sex1| (|pfExitExpr| pf)) °’|noBranchl|)))

((IpfLoop?| pf) (cons ’repeat (|loopIters2Sex| (|pfOLoopIterators| pf))))
((IpfCollect?| pf) (IpfCollect2Sex| pf))
((|pfForin?| pf)

(cons ’in

(append (mapcar #’|pf2Sexl| (|pfOForinLhs| pf))

(list (|pf2Sex1| (|pfForinWhole| pf))))))
((lpfWhile?| pf) (list ’while (|pf2Sex1| (|pfWhileCond| pf))))
((|pfSuchthat?| pf)

(if (eq |$insideRule| ’|left|)
(lkeyedSystemError| "S2GE0017" (list "pf2Sexl: pfSuchThat"))
(1ist ’I\I| (Ipf2Sex1| (lpfSuchthatCond| pf)))))
((lpfDo?| pf) (lpf2Sexi| (lpfDoBody!| pf)))
((lpfTyped?| pf)
(setq type (|pfTypedTypel pf))
(if (|pfNothing?| type)
(Ipf2Sex1| (|pfTypedId| pf))
(list ’1:| (Ipf2Sex1| (|pfTypedIld| pf)) (lpf2Sexl| (lpfTypedTypel pf)))))
((|pfAssign?| pf)
(setq idList (mapcar #’|pf2Sex1| (|pfOAssignLhsItems| pf)))
(if (not (eql (length idList) 1))
(setq idList (cons ’|Tuple| idList))
(setq idList (car idList)))
(list ’let idList (|pf2Sexl| (|pfAssignRhs| pf))))
((|pfDefinition?| pf) (|pfDefinition2Sex| pf))
((|pfLambda?| pf) (|pfLambda2Sex| pf))
((|pfMLambda?| pf) ’|/throwAwayl)
((|pfRestrict?| pf)
(1ist ’@ (lpf2Sex1| (l|pfRestrictExpr| pf))
(Ipf2Sex1| (|pfRestrictTypel pf))))
((|pfFree?| pf) (cons ’|free| (mapcar #’|pf2Sexl| (|pfOFreeltems| pf))))
((|pfLocal?| pf) (comns ’|locall (mapcar #’|pf2Sexl| (|pfOLocalltems| pf))))
((|ptWrong?| pf) (lspadThrow|))
((|pfAnd?| pf)
(list ’land| (|pf2Sex1l| (|pfAndLeft| pf))
(Ipf2Sex1| (|lpfAndRight| pf))))
((lpfOr?| pf)
(1ist ’lor| (lpf2Sexi| (|pfOrLeft| pf))
(Ipf2Sex1| (lpfOrRight| pf))))
((lpfNot?| pf) (list ’Inot| (Ipf2Sex1| (|pfNotArg| pf))))
((|pfNovalue?| pf)
(setq |$QuietCommand| t)
(1ist ’seq (|pf2Sexl| (|pfNovalueExpr| pf))))
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((lpfRule?| pf) (IpfRule2Sex| pf))
((|pfBreak?| pf) (list ’|break| (|pfBreakFrom| pf)))
((lpfMacro?| pf) ’|/throwAwayl)
((|pfReturn?| pf) (list ’|return| (|pf2Sexi| (|pfReturnExpr| pf))))
((lpfIterate?| pf) (list ’|iteratel))
((|pfWhere?| pf)
(setq args (mapcar #’|pf2Sex1| (|pfOWhereContext| pf)))
(if (eql (length args) 1)
(cons ’|where| (cons (|pf2Sexl| (|pfWhereExpr| pf)) args))
(list ’|where| (|pf2Sexl| (|pfWhereExpr| pf)) (cons ’seq args))))
;  —— under strange circumstances/piling, system commands can wind
;  —— up in expressions. This just passes it through as a string for
;  —— the user to figure out what happened.
((eq (IpfAbSynOp| pf) ’lcommand|) (|tokPart| pf))
(t (lkeyedSystemError| "S2GE0017" (list "pf2Sex1"))))))

9.0.171 defun Convert a Literal to an S-expression

[pfLiteralClass p246]
[pfLiteralString p247]
[float2Sex pB03]
[pfSymbolSymbol p250]
[pfLeafToken p246]

[keyedSystemError p??]

[$insideRule p??]

— defun pfLiteral2Sex —

(defun |pflLiteral2Sex| (pf)
(let (s type)
(declare (special |$insideRulel))
(setq type (|pflLiteralClass| pf))
(cond
((eq type ’linteger|) (read-from-string (|pflLiteralString| pf)))
((or (eq type ’|stringl) (eq type ’Ichar]))
(lpfLiteralString| pf))
((eq type ’|float|) (lfloat2Sex| (|pfLiteralString| pf)))
((eq type ’|symboll)
(if |$insideRule]
(progn
(setq s (|pfSymbolSymbol| pf))
(list ’quote s))
(|pfSymbolSymbol| pf)))
((eq type ’lexpression|) (list ’quote (|pfLeafToken| pf)))
(t
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(lkeyedSystemError| ’S2GE0017 (list "pfLiteral2Sex: unexpected form"))))))

9.0.172 defun Convert a float to an S-expression
[$useBFasDefault p?7]
— defun float2Sex —

(defun |float2Sex| (num)
(let (exp frac bfForm fracPartString intPart dotIndex expPart mantPart elIndex)
(declare (special |$useBFasDefault]|))
(setq eIndex (search "e" num))
(if eIndex
(setq mantPart (subseq num O eIndex))
(setq mantPart num))
(if eIndex
(setq expPart (read-from-string (subseq num (+ eIndex 1))))
(setq expPart 0))
(setq dotIndex (search "." mantPart))
(if dotIndex
(setq intPart (read-from-string (subseq mantPart O dotIndex)))
(setq intPart (read-from-string mantPart)))
(if dotIndex
(setq fracPartString (subseq mantPart (+ dotIndex 1)))
(setq fracPartString 0))
(setq bfForm
(make-float intPart (read-from-string fracPartString)
(length fracPartString) expPart))
(if |$useBFasDefault|
(progn
(setq frac (cadr bfForm))
(setq exp (cddr bfForm))
(1ist (list ’|$elt| (1list ’|Float|) ’|float|) frac exp 10))
bfForm)))

9.0.173 defun Change an Application node to an S-expression

[pfOp2Sex H306]
[pfApplicationOp p252]
[opTran p321]
[pfOTupleParts p29T]
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[pfApplicationArg p252]
[pfTuple? p290]
[pf2Sex1 p29g]

[pf2Sex p297]
[pfSuchThat2Sex p300]
[hasOptArgs? pB07]
[$insideApplication p?7?]
[$insideRule p?7?]

— defun pfApplication2Sex —

(defun |pfApplication2Sex| (pf)
(let (|$insideApplication| x val realOp tmpl gt argSex typelist args op)
(declare (special |$insideApplication| |$insideRulel))
(setq |$insideApplication]| t)
(setq op (|pfOp2Sex| (|pfApplicationOpl| pf)))
(setq op (lopTran| op))
(cond
((eq op ’->)
(setq args (|pfOTupleParts| (|pfApplicationArg| pf)))
(if (|lpfTuple?| (car args))
(setq typelist (mapcar #’|pf2Sex1| (|pfOTupleParts| (car args))))
(setq typelList (list (|pf2Sexl| (car args)))))
(setq args (cons (|pf2Sexl| (cadr args)) typelList))
(cons ’|Mapping| args))
((and (eq op ’I:1) (eq |$insideRule| ’|left]))
(list ’|multiple| (|pf2Sex| (|pfApplicationArg| pf))))
((and (eq op ’7?) (eq |$insideRule| ’|left]))
(1ist ’|optionall (|pf2Sex| (|pfApplicationArg| pf))))
(t
(setq args (|pfApplicationArg| pf))
(cond
((|pfTuple?| args)
(if (and (eq op ’I\IIl) (eq |$insideRule| ’|leftl))
(lpfSuchThat2Sex| args)
(progn
(setq argSex (cdr (|pf2Sexl| args)))
(cond
((eq op ’>) (list ’< (cadr argSex) (car argSex)))
((eq op ’>=) (list ’|not| (list ’< (car argSex) (cadr argSex))))
((eq op ’<=) (list ’|not| (list ’< (cadr argSex) (car argSex))))
((eq op ’and) (list ’land| (car argSex) (cadr argSex)))
((eq op ’or) (list ’|or| (car argSex) (cadr argSex)))
((eq op ’IIteratel|) (list ’|iteratel))
((eq op ’Ibyl) (cons ’by argSex))
((eq op ’|braceFromCurlyl)
(if (and (consp argSex) (eq (car argSex) ’seq))
argSex
(cons ’seq argSex)))
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((and (consp op)
(progn
(setq qt (car op))
(setq tmpl (cdr op))
(and (consp tmpl)
(eq (cdr tmpl) nil)
(progn
(setq realOp (car tmpl))
t)))
(eq qt ’quote))
(cons ’|applyQuote| (cons op argSex)))
((setq val (|hasOptArgs?| argSex)) (cons op val))
(t (cons op argSex))))))
((and (consp op)
(progn
(setq gt (car op))
(setq tmpl (cdr op))
(and (consp tmpl)
(eq (cdr tmpl) NIL)
(progn
(setq realOp (car tmpl))
t)))
(eq qt ’quote))
(1ist ’|applyQuote| op (|pf2Sexl| args)))
((eq op ’|braceFromCurly]|)
(setq x (|pf2Sexl| args))
(if (and (consp x) (eq (car x) ’seq))
X
(list ’seq x)))
((eq op ’Ibyl) (list ’by (Ipf2Sexi| args)))
(t (list op (Ipf2Sex1| args))))))))

9.0.174 defun Convert a SuchThat node to an S-expression

[pf0TupleParts p291]
[pf2Sex1 pi298g]

[pf2Sex p297]
[$predicateList p??]

— defun pfSuchThat2Sex —

(defun |pfSuchThat2Sex| (args)

(let (rhsSex lhsSex arglist name)
(declare (special |$predicateLlist]))
(setq name (gentemp))
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(setq arglList (|pfOTupleParts| args))
(setq lhsSex (|pf2Sex1| (car arglist)))
(setq rhsSex (|pf2Sex| (cadr arglList)))
(setq |$predicatelistl|
(cons (cons name (cons lhsSex rhsSex)) |$predicatelist]|))
name))

9.0.175 defun pfOp2Sex

[pf2Sex1 p29§]
[pmDontQuote? P30T
[pfSymbol? p250]
[$quotedOpList p??]
[$insideRule p??]

— defun pfOp2Sex —

(defun |pfOp2Sex| (pf)
(let (realOp tmpl op alreadyQuoted)
(declare (special |$quotedOpList| |$insideRulel))
(setq alreadyQuoted (|pfSymbol?| pf))
(setq op (Ipf2Sex1| pf))
(cond
((and (consp op)
(eq (car op) ’quote)
(progn
(setq tmpl (cdr op))
(and (consp tmpl)
(eq (cdr tmpl) nil)
(progn
(setq realOp (car tmpl)) t))))
(cond
((eq |$insideRule| ’|left|) realOp)
((eq |$insideRule| ’|right|)

(cond
((|pmDontQuote?| realOp) realOp)
(t
(setq |$quotedOpList| (cons op |$quotedOpList|))
op)))

((eq realOp ’I\||) realOp)
((eq realOp ’|:|) realOp)
((eq realOp ’?7) realOp)
(t op)))

(t op))))



9.0.176 defun pmDontQuote?

— defun pmDontQuote? 0 —

(defun |pmDontQuote?| (sy)
(member sy
’(+ - x xx = / |log| lexpl Ipil Isqrt| leil [1il| lerf| |cil
|sil |dilogl| Isin| |cosl| |tan| |cot| Isec| |csc| |asin|
lacos| l|atan| |acot| |asec| lacsc| |sinh| |cosh| |tanhl|
|coth| |sech| |csch| |asinh| |acosh| |atanh| |acoth]
|asechl| lacscl)))

9.0.177 defun hasOptArgs?

— defun hasOptArgs? 0 —

(defun |hasOptArgs?| (argSex)
(let (rhs 1hs opt nonOpt tmpl tmp2)
(dolist (arg argSex)
(cond
((and (consp arg)
(eq (car arg) ’optarg)
(progn
(setq tmpl (cdr arg))
(and (consp tmpl)
(progn
(setq lhs (car tmpl))
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
(eq (cdr tmp2) nil)
(progn
(setq rhs (car tmp2))
t))))))
(setq opt (cons (list lhs rhs) opt)))
(t (setq nonOpt (cons arg nonOpt)))))
(when opt

(nconc (nreverse nonOpt) (list (cons ’|construct| (nreverse opt)))))))
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9.0.178 defun Convert a Sequence node to an S-expression

[pf2Sex1 p298]
[pfOSequenceArgs p28E)]
[$insideSEQ p?7?]

— defun pfSequence2Sex —

(defun |pfSequence2Sex| (pf)
(let (|$insideSEQ| tmpl rulelist seq)
(declare (special |$insideSEQI))
(setq |$insideSEQ| t)
(setq seq (|pfSequence2Sex0| (mapcar #’|pf2Sexl| (|pfOSequenceArgs| pf))))
(cond
((and (consp seq)
(eq (car seq) ’seq)
(progn (setq ruleList (cdr seq)) ’t)
(consp rulelist)
(progn
(setq tmpl (car ruleList))
(and (consp tmpl) (eq (car tmpl) ’|rulel))))
(list ’|ruleset| (cons ’|construct| rulelList)))

(t seq))))

9.0.179 defun pfSequence2Sex0
TPDHERE: rewrite this using (dolist (item seqList)...)

;pfSequence2Sex0 seqlist ==
; null seqlList => "noBranch"

;  seqTranList := []

; while seqlist "= nil repeat

H item := first seqlist

; item is ["exit", cond, value] =>

; item := ["IF", cond, value, pfSequence2Sex0 rest seqList]
; seqTranList := [item, :seqTranList]
H seqlist := nil

; seqTranList := [item ,:seqTranList]

H seqlist := rest seqlist

;  #seqTranlist = 1 => first seqTranlList

; ["SEQ", :nreverse seqTranList]

[pfSequence2Sex0 p308]

— defun pfSequence2Sex0 —
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(defun |pfSequence2Sex0| (segList)
(let (value tmp2 cond tmpl item seqTranList)
(if (null seqlist)
’ |noBranch|
(progn
((lambda ()
(Loop
(if (not seqlist)
(return nil)
(progn
(setq item (car seqlist))
(cond
((and (consp item)
(eq (car item) ’|exit])
(progn
(setq tmpl (cdr item))
(and (consp tmpl)
(progn
(setq cond (car tmpl))
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
(eq (cdr tmp2) nil)
(progn
(setq value (car tmp2))
t))))))
(setq item
(1ist ’if cond value (|pfSequence2Sex0| (cdr seqlList))))
(setq seqTranList (cons item seqTranList))
(setq seqlist nil))
(t
(progn
(setq seqTranlList (cons item seqTranList))
(setq seqlist (cdr seqList))))))))))
(if (eql (length seqTranList) 1)
(car seqTranList)
(cons ’seq (nreverse seqTranList)))))))

9.0.180 defun Convert a loop node to an S-expression
TPDHERE: rewrite using dsetq

;loopIlters2Sex iterList ==

;  result := nil

; for iter in iterList repeat

H sex := pf2Sexl iter

; sex is [’IN, var, [’SEGMENT, i, ["BY", incrl]l] =>
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result := [ [’STEP, var, i, incr], :result]
sex is [’IN, var, ["BY", [’SEGMENT, i, jl, incrl] =>
result := [ [’STEP, var, i, incr, j], :result]

sex is [’IN, var, [’SEGMENT, i, j]] =>
result := [ [’STEP, var, i, 1, j], :result]
result := [sex, :result]

; nreverse result

[pf2Sex1 p298)

— defun looplters2Sex —

(defun |loopIters2Sex| (iterList)
(let (j incr i var sex result tmpl tmp2 tmp3 tmp4 tmp5 tmp6 tmp7 tmp8)
(dolist (iter iterList (nreverse result))

(setq sex (|pf2Sexl| iter))
(cond
((and (consp sex)
(eq (car sex) ’in)
(progn
(setq tmpl (cdr sex))
(and (consp tmpl)
(progn
(setq var (car tmpl))
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
(eq (cdr tmp2) nil)
(progn
(setq tmp3 (car tmp2))
(and (consp tmp3)
(eq (car tmp3) ’segment)
(progn
(setq tmp4 (cdr tmp3))
(and (consp tmp4)
(progn
(setq i (car tmp4))
(setq tmp5 (cdr tmp4))
(and (consp tmp5)
(eq (cdr tmp5) nil)
(progn
(setq tmp6 (car tmp5))
(and (consp tmp6)
(eq (car tmp6) ’by)
(progn
(setq tmp7 (cdr tmp6))
(and (consp tmpT7)
(eq (cdr tmp7) nil)
(progn
(setq incr (car tmp7))
3333333333333



(setq result (cons (list ’step var i incr) result)))
((and (consp sex)
(eq (car sex) ’in)
(progn
(setq tmpl (cdr sex))
(and (consp tmpl)
(progn
(setq var (car tmpl))
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
(eq (cdr tmp2) nil)
(progn
(setq tmp3 (car tmp2))
(and (consp tmp3)
(eq (car tmp3) ’by)
(progn
(setq tmp4 (cdr tmp3))
(and (consp tmp4)
(progn
(setq tmp5 (car tmp4))
(and (consp tmp5)

(eq (car tmpb5) ’segment)

(progn

(setq tmp6 (cdr tmp5))

(and (consp tmp6)
(progn

(setq i (car tmp6))
(setq tmp7 (cdr tmp6))
(and (consp tmp7)

(eq (cdr tmp7) nil)

(progn

(setq j (car tmp7))

t)))))))
(progn
(setq tmp8 (cdr tmp4))
(and (consp tmp8)
(eq (cdr tmp8) nil)
(progn

(setq incr (car tmp8))

£)III)0000))

(setq result (cons (list ’step var i incr j) result)))

((and (consp sex)

(eq (car sex) ’in)

(progn

(setq tmpl (cdr sex))

(and (consp tmpl)
(progn
(setq var (car tmpl))
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
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(eq (cdr tmp2) nil)
(progn
(setq tmp3 (car tmp2))
(and (consp tmp3)
(eq (car tmp3) ’segment)
(progn
(setq tmp4 (cdr tmp3))
(and (consp tmp4)
(progn
(setq i (car tmp4))
(setq tmp5 (cdr tmp4))
(and (consp tmp5)
(eq (cdr tmp5) nil)
(progn
(setq j (car tmp5))
£))))))))))))
(setq result (cons (list ’step var i 1 j) result)))
(t (setq result (cons sex result)))))))

9.0.181 defun Change a Collect node to an S-expression

[loopIters2Sex p309)|

[pfParts p247]
pfCollectIterators p25g]

[
[pf2Sex1 p298)
[pfCollectBody pZ58]

— defun pfCollect2Sex —

(defun |pfCollect2Sex| (pf)
(let (var cond sex tmpl tmp2 tmp3 tmp4)
(setq sex
(cons ’collect
(append (|loopIters2Sex| (|pfParts| (|pfCollectIterators| pf)))
(list (|pf2Sex1| (|pfCollectBody!| pf))))))
(cond
((and (consp sex)
(eq (car sex) ’collect)
(progn
(setq tmpl (cdr sex))
(and (consp tmpl)
(progn
(setq tmp2 (car tmpl))
(and (consp tmp2)
(eq (car tmp2) ’I\II)
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(progn
(setq tmp3 (cdr tmp2))
(and (consp tmp3)
(eq (cdr tmp3) nil)
(progn
(setq cond (car tmp3))
t)))))
(progn
(setq tmp4 (cdr tmpl))
(and (consp tmp4)
(eq (cdr tmp4) nil)
(progn (setq var (car tmp4)) t)))))
(symbolp var))
(1ist ’I\I| var cond))
(t sex))))

9.0.182 defun Convert a Definition node to an S-expression

[pf2Sex1 p29g]
[pfODefinitionLhsItems p2G0]
[pfDefinitionRhs p259)
[systemError p??]
[pfLambdaTran p314]
[$insideApplication p??]

— defun pfDefinition2Sex —

(defun |pfDefinition2Sex| (pf)
(let (body arglList tmpl rhs id idList)
(declare (special |$insideApplication]))
(if |$insideApplication]|
(list ’optarg
(lpf2Sex1| (car (|pfODefinitionLhsItems| pf)))
(lpf2Sex1| (|pfDefinitionRhs| pf)))
(progn
(setq idList (mapcar #’|pf2Sex1| (|pfODefinitionLhsItems| pf)))
(if (not (eql (length idList) 1))
(| systemError|
"lhs of definition must be a single item in the interpreter")
(progn
(setq id (car idList))
(setq rhs (|pfDefinitionRhs| pf))
(setq tmpl (|pfLambdaTran| rhs))
(setq arglist (car tmpl))
(setq body (cdr tmpl))
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(cons ’def

(cons
(if (eq arglList ’lidl)
id
(cons id argList))
body))))))))

9.0.183 defun Convert a Lambda node to an S-expression

[pfLambda? p27I]
[pf0LambdaArgs p272)
[pfTyped? p28Y)
[pfCollect ArgTran p315]
[pfTypedld p289
[pfNothing? p243]
[pfTypedType p289]
[pf2Sex1 p29g]
[systemError p?7?]
[pfLambdaRets p271]
[pfLambdaBody p277]

— defun pfLambdaTran —

(defun |pfLambdaTran| (pf)
(let (retType arglist argTypeList)
(cond
((lpfLambda?| pf)
(dolist (arg (|pfOLambdaArgs| pf))
(if (1pfTyped?| arg)
(progn
(setq argList
(cons (|pfCollectArgTran| (|pfTypedId| arg)) argList))
(if (IpfNothing?| (lpfTypedTypel arg))
(setq argTypelist (cons nil argTypelist))
(setq argTypelist
(cons (|pf2Sex1| (|pfTypedTypel|l arg)) argTypeList))))
(|systemError| "definition args should be typed")))
(setq arglist (nreverse arglist))
(unless (|pfNothing?| (|pfLambdaRets| pf))
(setq retType (lpf2Sex1| (|pfLambdaRets| pf))))
(setq argTypelList (cons retType (nreverse argTypeList)))
(cons argList
(1ist argTypelist
(mapcar #’(lambda (x) (declare (ignore x)) nil) argTypelist)
(Ipf2Sex1| (|pfLambdaBody!| pf)))))



(t (coms ’|id| (list ’(nil) ’(nil) (|pf2Sexl| p£)))))))

9.0.184 defun pfCollectArgTran
[pfCollect? p258]

[pf2sex1 p?7?]

[pfParts p247]
[pfCollectIterators p25g]
[

pfCollectBody p258]
— defun pfCollectArgTran —

(defun |pfCollectArgTran| (pf)
(let (cond tmp2 tmpl id conds)
(cond
((IpfCollect?| pf)

(setq conds (mapcar #’|pf2sexl| (|pfParts| (|pfCollectIterators| pf))))

(setq id (|pf2Sex1| (IpfCollectBody| pf)))
(cond

((and (consp conds) ; conds is [ ["|", cond] 1]

(eq (cdr conds) nil)
(progn
(setq tmpl (car conds))
(and (consp tmpl)
(eq (car tmpl) ’INII)
(progn
(setq tmp2 (cdr tmpl))
(and (consp tmp2)
(eq (cdr tmp2) nil)
(progn
(setq cond (car tmp2))
t))))))
(1ist ’I\I| id cond))
(t (cons id conds))))
(t (Ipf2Sexl| p£)))))

9.0.185 defun Convert a Lambda node to an S-expression

[pfLambdaTran p314]

— defun pfLambda2Sex —
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(defun |pfLambda2Sex| (pf)
(let (body argList tmpl)
(setq tmpl (|pfLambdaTran| pf))
(setq arglist (car tmpl))
(setq body (cdr tmpl))
(cons ’adef (cons argList body))))

9.0.186 defun Convert a Rule node to an S-expression

[pfLhsRule2Sex p316]
[pfRuleLhsItems p287]
[pfRhsRule2Sex p317]
[pfRuleRhs p287]
[ruleLhsTran p320]
[rulePredicateTran pB317]
[$multiVarPredicateList p?7]
[$predicateList p??]
[$quotedOpList p?7?]

— defun pfRule2Sex —

(defun |pfRule2Sex| (pf)
(let (|$multiVarPredicateList| |$predicatelist| |$quotedOpList| rhs 1lhs)
(declare (special |$multiVarPredicatelist| |$predicatelList| |$quotedOpListl))
(setq |$quotedOpList| nil)
(setq |$predicatelist| nil)
(setq |$multiVarPredicatelList| nil)
(setq lhs (|pfLhsRule2Sex| (|pfRuleLhsItems| pf)))
(setq rhs (|pfRhsRule2Sex| (|pfRuleRhs| pf)))
(setq lhs (|lruleLhsTran| lhs))
(lrulePredicateTran|
(if |$quotedOpList]|
(list ’|rule| 1lhs rhs (cons ’|construct| |$quotedOpListl|))
(list ’|rulel| 1lhs rhs)))))

9.0.187 defun Convert the Lhs of a Rule to an S-expression
[pf2Sex1 p29§]

[$insideRule p?7?]

— defun pfLhsRule2Sex —



(defun |pfLhsRule2Sex| (1lhs)

(let (|$insideRulel)

(declare (special |$insideRulel))
(setq |$insideRule| ’|leftl)
(lpf2Sex1| 1hs)))

9.0.188 defun Convert the Rhs of a Rule to an S-expression
[pf2Sex1 p29§]

[$insideRule p??]
— defun pfRhsRule2Sex —

(defun |pfRhsRule2Sex| (rhs)

(let (I$insideRulel)

(declare (special |$insideRulel))
(setq |$insideRule| ’|rightl)
(Ipf2Sex1| rhs)))

9.0.189 defun Convert a Rule predicate to an S-expression

;rulePredicateTran rule ==
; null $multiVarPredicatelist => rule

; varList := patternVars0f [rhs for [.,.,:rhs] in $multiVarPredicateList]
;  predBody :=

; CDR $multiVarPredicatelList =>

; [’AND, :[:pvarPredTran(rhs, varList) for [.,.,:rhs] in

; $multiVarPredicateList]]

; [ [.,.,:rhs],:.] := $multiVarPredicatelList

; pvarPredTran(rhs, varList)

; [’suchThat, rule,

; [’construct, :[ ["QUOTE", var] for var in varList]],

; [’ADEF, ’(predicateVariable),

; > ((Boolean) (List (Expression (Integer)))), (O ),
; predBody]]

[patternVarsOf p319]
[pvarPred Tran p320]
[$multiVarPredicateList p?7]

— defun rulePredicateTran —
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(defun |rulePredicateTran| (rule)
(let (predBody varList rhs tmpl result)
(declare (special |$multiVarPredicateListl))
(if (null |$multiVarPredicateList])
rule
(progn
(setq varlist
(|patternVarsOf |
((lambda (t1 t2 t3)
(Loop
(cond
((or (atom t2)
(progn
(setq t3 (car t2))
nil))
(return (nreverse t1)))
(t
(and (consp t3)
(progn
(setq tmpl (cdr t3))
(and (consp tmpl)
(progn
(setq rhs (cdr tmpl))
t)))
(setq t1 (cons rhs t1)))))
(setq t2 (cdr t2))))
nil |$multiVarPredicateList| nil)))
(setq predBody
(cond
((cdr |$multiVarPredicatelist|)
(cons ’and
((lambda (t4 t5 t6)
(loop
(cond
((or (atom t5)
(progn
(setq t6 (car t5))
nil))
(return (nreverse t4)))
(t
(and (consp t6)
(progn
(setq tmpl (cdr t6))
(and (consp tmpl)
(progn
(setq rhs (cdr tmpi))
t)))
(setq t4
(append (reverse (|pvarPredTran| rhs varList))

t4)))))



(setq t5 (cdr t5))))
nil |$multiVarPredicatelist| nil)))
(t
(progn
(setq rhs (cddar |$multiVarPredicateList|))
(|pvarPredTran| rhs varList)))))
(dolist (var varList) (push (list ’quote var) result))
(1ist ’|suchThat| rule
(cons ’|construct| (nreverse result))
(list ’adef ’(|predicateVariablel)
>((|Boolean]|)
(IList| (|Expression| (|Integerl|))))
’(nil nil) predBody))))))

9.0.190 defun patternVarsOf
[patternVarsOf1 p319)

— defun patternVarsOf —

(defun |patternVars0f| (expr)

(lpatternVars0f1| expr nil))

9.0.191 defun patternVarsOfl
[patternVarsOfl p319)

— defun patternVarsOfl —

(defun |patternVars0fi| (expr varList)

(let (argl op)
(cond
((null expr) varList)
((atom expr)
(cond
((null (symbolp expr)) varList)
((member expr varList) varList)
(t (cons expr varList))))
((and (consp expr)
(progn
(setq op (car expr))
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(setq argl (cdr expr))
t))
(progn
(dolist (arg argl)
(setq varList (|patternVarsOfl| arg varList)))
varList))
(t varList))))

9.0.192 defun pvarPredTran

— defun pvarPredTran —

(defun |pvarPredTran| (rhs varList)
(let ((1 0))
(dolist (var varList rhs)
(setq rhs (nsubst (list ’|elt| ’|predicateVariable| (incf i)) var rhs)))))

9.0.193 defun Convert the Lhs of a Rule node to an S-expression

[patternVarsOf p319]

[nsubst p??]

[$predicateList p??]
[$multiVarPredicateList p?7]

— defun ruleLhsTran —

(defun |ruleLhsTran| (ruleLhs)
(let (predicate var vars predRhs predLhs name)
(declare (special |$predicatelList| |$multiVarPredicatelList|))
(dolist (pred |$predicatelistl|)
(setq name (car pred))
(setq predLhs (cadr pred))
(setq predRhs (cddr pred))
(setq vars (|patternVars0f| predRhs))
(cond
((cdr vars)
(setq ruleLhs (nsubst predLhs name rulelLhs))
(setq |$multiVarPredicatelList| (cons pred |$multiVarPredicateList]|)))
(t
(setq var (cadr predLhs))
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(setq predicate
(1ist ’|suchThat| predLhs (list ’adef (list var)
>((|Boolean|) (|Expression| (|Integer|))) ’(nil nil) predRhs)))
(setq ruleLhs (nsubst predicate name ruleLhs)))))
rulelLhs))

9.0.194 defvar $dotdot

— initvars —

(defvar |$dotdot| ’1|..1)

9.0.195 defun Translate ops into internal symbols
[$dotdot pB32T]

— defun opTran 0 —

(defun |opTran| (op)
(declare (special |$dotdotl))
(cond
((equal op |$dotdot|) ’segment)
((eq op ’[1) ’lconstructl|)
((eq op ’{}) ’I|braceFromCurlyl)
((eq op ’is) ’lisl)
(t op)))
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Chapter 10

Keyed Message Handling

Throughout the interpreter there are messages printed using a symbol for a database lookup.
This was done to enable translation of these messages languages other than English.

Axiom messages are read from a flat file database and returned as one long string. They
are preceded in the database by a key and this is how they are referenced from code. For
example, one key is S2IL0001 which means:

52

I

L
0001

Scratchpad II designation
from the interpreter
originally from LISPLIB BOOT
a sequence number

Each message may contain formatting codes and and parameter codes. The formatting codes

are:

%b
Yiceoff
%ceon
%d

Wt

%i

%1

Ym
%hrjoff
%rjon
%hs

yAl
Yox#

turn on bright printing

turn off centering

turn on centering

turn off bright printing

user defined printing

start indentation of 3 more spaces

start a new line

math-print an expression

turn off right justification (actually ragged left)
turn on right justification (actually ragged left)
pretty-print as an S-expression

unindent 3 spaces

insert # spaces

The parameter codes look like %1, %2b, %3p, %4m, %5bp, %6s where the digit is the
parameter number and the letters following indicate additional formatting. You can indicate
as many additional formatting qualifiers as you like, to the degree they make sense.
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e The “p” code means to call prefix2String on the parameter, a standard way of printing
abbreviated types.

e The “P” operator maps prefix2String over its arguments.

e The “0” operation formats the argument as an operation name.
e The “b” means to print that parameter in a bold (bright) font.
e The “c” means to center that parameter on a new line.

e The “r” means to right justify (ragged left) the argument.

e The “f” means that the parameter is a list [fn, :args] and that “fn” is to be called on
“args” to get the text.

Look in the file with the name defined in $defaultMsgDatabaseName above for examples.

10.0.196 defvar $cacheMessages

This is used for debugging
— initvars —

(defvar |$cacheMessages| t)

10.0.197 defvar $msgAlist

— initvars —

(defvar |$msgAlist| nil)

10.0.198 defvar $msgDatabaseName

— initvars —

(defvar |$msgDatabaseName| nil)
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10.0.199 defvar $testingErrorPrefix

— initvars —

(defvar |$testingErrorPrefix| "Daly Bug")

10.0.200 defvar $texFormatting

— initvars —

(defvar |$texFormatting| nil)

10.0.201 defvar $*msghash*

— initvars —

(defvar *msghash* nil "hash table keyed by msg number")

10.0.202 defvar $msgdbPrims
— initvars —
(defvar |$msgdbPrims|

Y%l 1%Al 1%L 1%L 1Yl %U 1Yl 1%x] 1cel 1%xjl “ku" "Jb" "%d"
||7°1n "%i" ||7°un "%U" ||%nn "%X" ”%ce" "%I‘j"))

10.0.203 defvar $msgdbPunct

— initvars —
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(defvar |$msgdbPunct|
;(ll I’I ! || I’l 7] |)| nwon II’II wpnowen II;II neon Il]ll ll)ll))

10.0.204 defvar $msgdbNoBlanksBeforeGroup

— initvars —

(defvar |$msgdbNoBlanksBeforeGroupl
cemm g % .0 $msgdbPrims| ,@| $msgdbPunct|))

10.0.205 defvar $msgdbNoBlanksA fterGroup

— initvars —

(defvar |$msgdbNoBlanksAfterGroupl|
cenr et % o,@l$msgdbPrims| [ 1 (T [ ("))

10.0.206 defun Fetch a message from the message database

If the *msghash* hash table is empty we call cacheKeyedMsg to fill the table, otherwise we
do a key lookup in the hash table. [object2Identifier p??]

[cacheKeyedMsg p327]

[$defaultMsgDatabaseName plS]

[*msghash* p325]
— defun fetchKeyedMsg —

(defun |fetchKeyedMsg| (key ignore)
(declare (ignore ignore) (special *msghash* |$defaultMsgDatabaseName|))
(setq key (lobject2Identifier| key))
(unless *msghashx
(setq *msghash* (make-hash-table))
(cacheKeyedMsg |$defaultMsgDatabaseNamel))
(gethash key *msghash*))



10.0.207 defun Cache messages read from message database

[done p?7?]
[done p?7?]

[*msghash* p325]
— defun cacheKeyedMsg —

(defun cacheKeyedMsg (file)
(let ((line "") (msg "") key)
(declare (special *msghashx*))
(with-open-file (in file)
(catch ’done
(oop
(setq line (read-line in nil nil))
(cond
((null line)
(when key (setf (gethash key *msghash*) msg))
(throw ’done nil))
((= (length line) 0))
((char= (schar line 0) #\S)
(when key (setf (gethash key *msghash*) msg))
(setq key (intern line "BOOT"))
(setq msg ""))
(’else
(setq msg (concatenate ’string msg line)))))))))

10.0.208 defun getKeyedMsg
[fetchKeyedMsg p320]

— defun getKeyedMsg —

(defun |getKeyedMsgl| (key) (|fetchKeyedMsg| key nil))

10.0.209 defun Say a message using a keyed lookup

[sayKeyedMsgLocal p32g]
[$texFormatting p325]
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— defun sayKeyedMsg —

(defun |sayKeyedMsg| (key args)

(let (|$texFormattingl)

(declare (special |$texFormattingl))
(setq |$texFormatting| nil)
(| sayKeyedMsglocal| key args)))

10.0.210 defun Handle msg formatting and print to file

[segmentKeyedMsg p32§]

getKeyedMsg p327]
substituteSegmentedMsg p??]

[

[
[lowSegmentedMsg p??]
[sayMSG2File p329]
[sayMSG p329]
[$printMsgsToFile P731]
[$linelength pl7GH]
[$margin pl765]
[$displayMsgNumber pl737]

— defun sayKeyedMsgLocal —

(defun |sayKeyedMsglLocal| (key args)
(let (msg msgp)
(declare (special |$printMsgsToFile| $linelength $margin |$displayMsgNumber|))
(setq msg (|segmentKeyedMsg| (|getKeyedMsg| key)))
(setq msg (|substituteSegmentedMsg| msg args))
(when |$displayMsgNumber| (setq msg ‘("%b" ,key |:| "%d" . ,msg)))
(setq msgp (|flowSegmentedMsg| msg $linelength $margin))
(when |$printMsgsToFile| (|sayMSG2File| msgp))
(IsayMSG| msgp)))

10.0.211 defun Break a message into words
[string2Words p?7?]

— defun segmentKeyedMsg —
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(defun |segmentKeyedMsg| (msg) (|string2Words| msg))

10.0.212 defun Write a msg into spadmsg.listing file

[makePathname plI030]

[defiostream pOT2]
[sayBrightly1l pI043]
[shut pO72]

— defun sayMSG2File —

(defun |sayMSG2File| (msg)
(let (file str)
(setq file (|makePathname| ’|spadmsg| ’|listing| ’a))
(setq str (defiostream ‘((mode . output) (file . ,file)) 255 0))
(sayBrightlyl msg str)
(shut str)))

10.0.213 defun sayMSG

[saybrightlyl p??]
[$algebraOutputStream prh4]

— defun sayMSG —

(defun |sayMSG| (x)
(declare (special |$algebraQutputStream|))
(when x (sayBrightlyl x |$algebraOutputStream|)))
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Chapter 11

Stream Utilities

The input stream is parsed into a large s-expression by repeated calls to Delay. Delay
takes a function f and an argument x and returns a list consisting of ("nonnullstream" f x).
Eventually multiple calls are made and a large list structure is created that consists of
("nonnullstream" f x ("nonnullstream" f1 x1 ("nonnullstream" f2 x2...

This delay structure is given to StreamNull which walks along the list looking at the head.
If the head is “nonnullstream” then the function is applied to the argument.

So, in effect, the input is “zipped up” into a Delay data structure which is then evaluated
by calling StreamNull. This ”zippered stream” parser was a research project at IBM and
Axiom was the testbed (which explains the strange parsing technique).

11.0.214 defun npNull
[StreamNull pB33T]

— defun npNull —

(defun |npNull| (x) (|StreamNull| x))

11.0.215 defun StreamNull
[eqcar p?7]
— defun StreamNull 0 —

(defun |StreamNull| (x)
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(let (st)
(cond
((or (null x) (eqcar x ’|nullstream|)) t)
(t
((lambda nil
(loop
(cond
((not (eqcar x ’|nonnullstream|)) (return nil))
(t
(setq st (apply (cadr x) (cddr x)))
(rplaca x (car st))
(rplacd x (cdr st)))))))
(eqcar x ’|nullstream|)))))



Chapter 12

Code Piles

The insertpiles function converts a line-list to a line-forest where a line is a token-dequeue
and has a column which is an integer. An A-forest is an A-tree-list An A-tree has a root
which is an A, and subtrees which is an A-forest.

A forest with more than one tree corresponds to a Scratchpad pile structure (t1;t2;t3;...;tn),
and a tree corresponds to a pile item. The ( ; and ) tokens are inserted into a j1-forest,
otherwise the root of the first tree is concatenated with its forest. column t is the number
of spaces before the first non-space in line t

12.0.216 defun insertpile

[npNull pB3T]
[pilePlusComment p334]
[pilePlusComments p334]
[pileTree p335]
[pileCforest p337]

— defun insertpile —

(defun |insertpilel| (s)
(let (stream a t1 hi t2 h tmpl)
(cond
((InpNull| s) (list nil O nil s))
(t
(setq tmpl (list (car s) (cdr s)))
(setq h (car tmpl))
(setq t2 (cadr tmpl))
(cond
((lpilePlusComment| h)
(setq tmpl (|pilePlusComments| s))
(setq h1l (car tmpl))
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(setq t1 (cadr tmpl))

(setq a (|pileTree| (- 1) t1))

(cons (list (|pileCforest|

(append hl (cons (elt a 2) nil))))
(elt a 3)))

(t
(setq stream (cadar s))
(setq a (|pileTree| -1 s))
(cons (list (list (elt a 2) stream)) (elt a 3))))))))

12.0.217 defun pilePlusComment

[tokType pdII]
[npNull p33T]
[pilePlusComment p334]
[pilePlusComments p334]

— defun pilePlusComment —

(defun |pilePlusComment| (arg)
(eq (ltokTypel| (caar arg)) ’|comment]))

12.0.218 defun pilePlusComments

— defun pilePlusComments —

(defun |pilePlusComments| (s)
(let (t1 hl t2 h tmpl)
(cond
((lnpNull| s) (list nil s))
(t
(setq tmpl (list (car s) (cdr s)))
(setq h (car tmpi))
(setq t2 (cadr tmpl))
(cond
((lpilePlusComment| h)
(setq tmpl (|pilePlusComments]| t2))
(setq hl (car tmpl))
(setq t1 (cadr tmpl))
(1ist (comns h h1) t1))
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(t
(list nil s)))))))

12.0.219 defun pileTree

[npNull p33T]
[pileColumn p335]
[pileForests p335]

— defun pileTree —

(defun |pileTree| (n s)
(let (hh t1 h tmpl)
(cond
((InpNull| s) (list nil n nil s))
(t
(setq tmpl (list (car s) (cdr s)))
(setq h (car tmpl))
(setq t1 (cadr tmpl))
(setq hh (|pileColumn| (car h)))
(cond
((< n hh) (|pileForests| (car h) hh t1))
(t (list nil n nil s)))))))

12.0.220 defun pileColumn
[tokPosn p41T]
— defun pileColumn —

(defun |pileColumn| (arg)
(cdr (ltokPosn| (caar arg))))

12.0.221 defun pileForests

[pileForest p330]
[npNull p337]
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[pileForests p335]
[pileCtree p33]]

— defun pileForests —

(defun |pileForests| (h n s)
(let (t1 hil tmpl)
(setq tmpl (|pileForest| n s))
(setq hl (car tmpl))
(setq t1 (cadr tmpl))
(cond
((InpNulll h1) (list t n h s))
(t (lpileForests| (|lpileCtree| h hl) n t1)))))

12.0.222 defun pileForest

[pileTree pB34]
[pileForest1 p330]

— defun pileForest —

(defun |pileForest| (n s)
(let (t1 h1 t2 h hh b tmp)
(setq tmp (|pileTree| n s))
(setq b (car tmp))
(setq hh (cadr tmp))
(setq h (caddr tmp))
(setq t2 (cadddr tmp))
(cond
(b
(setq tmp (|pileForestl| hh t2))
(setq h1l (car tmp))
(setq t1 (cadr tmp))
(list (cons h h1l) t1))
(t
(list nil s)))))

12.0.223 defun pileForestl

[eqpileTree p337]
[pileForest1 p330]

CODE PILES
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— defun pileForestl —

(defun |pileForestl| (n s)

(let (t1 h1l t2 h nl b tmp)
(setq tmp (legpileTree| n s))
(setq b (car tmp))

(setq n1 (cadr tmp))
(setq h (caddr tmp))
(setq t2 (cadddr tmp))
(cond
(o
(setq tmp (|pileForestl| n t2))
(setq hl (car tmp))
(setq t1 (cadr tmp))
(list (cons h h1) t1))
(t (1ist nil s)))))

12.0.224 defun eqpileTree

[npNull p337]
[pileColumn p335]
[pileForests p335]

— defun eqpileTree —

(defun |eqpileTree| (n s)
(let (hh t1 h tmp)
(cond
((InpNull| s) (list nil n nil s))
(t
(setq tmp (list (car s) (cdr s)))
(setq h (car tmp))
(setq t1 (cadr tmp))
(setq hh (|pileColumn| (car h)))
(cond
((equal hh n) (|pileForests| (car h) hh t1))
(t (list nil n nil s)))))))
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12.0.225 defun pileCtree

[dqAppend 342
[pileCforest pi33]]

— defun pileCtree —

(defun |pileCtree| (x y)
(ldgAppend| x (|pileCforest| y)))

12.0.226 defun pileCforest

Only enpiles forests with >= 2 trees [tokPart 41|
[enPile p33§]
[separatePiles p339)

— defun pileCforest —

(defun |pileCforest| (x)
(et (f)
(cond
((null x) nil)
((qull (cdr x)) (setq f (car x))
(cond

((eq (ltokPart| (caar f)) ’if) (l|enPile| £))
(t £)))
(t (lenPile| (l|separatePiles| x))))))

12.0.227 defun enPile

[dqConcat pB34T]
[dqUnit pB34T]
[tokConstruct p09)
[first TokPosn p339)
[lastTokPosn p339]

— defun enPile —

(defun |enPile| (x)
(ldgConcat |
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(list

(ldqUnit| (|tokConstruct| ’|key| ’settab (|firstTokPosn| x)))

X

(ldqUnit| (ltokConstruct| ’|key| ’backtab (|lastTokPosnl| x))))))

12.0.228 defun firstTokPosn
[tokPosn p4TT]
— defun firstTokPosn —

(defun |firstTokPosn| (arg) (|tokPosn| (caar arg)))

12.0.229 defun lastTokPosn
[tokPosn p4TT]

— defun lastTokPosn —

(defun |lastTokPosn| (arg) (ltokPosn| (cadr arg)))

12.0.230 defun separatePiles

[dqUnit pB34]
[tokConstruct p09)
[last TokPosn p339]
[dqConcat pB34T]
[separatePiles p339)

— defun separatePiles —

(defun |separatePiles| (x)
(let (semicolon a)

(cond

((null x) nil)

((null (cdr x)) (car x))



340 CHAPTER 12. CODE PILES

(t
(setq a (car x))
(setq semicolon
(ldqUnit| (ltokConstruct| ’|key| ’backset (|lastTokPosn| a))))
(ldgConcat| (list a semicolon (l|separatePiles| (cdr x))))))))



Chapter 13

Dequeue Functions

The dqUnit makes a unit dq i.e. a dq with one item, from the item

13.0.231 defun dqUnit

— defun dqUnit 0 —

(defun |dqUnit| (s)
(let (a)
(setq a (list s))
(cons a a)))

13.0.232 defun dqConcat

The dgqConcat function concatenates a list of dq’s, destroying all but the last [dqAppend

pi312]
[dqConcat p34T]

— defun dqConcat —

(defun |dgqConcat| (1d)
(cond
((null 1d) nil)
((aull (cdr 1d)) (car 1d))
(t (ldgAppend| (car 1d) (ldgConcat| (cdr 1d))))))
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13.0.233 defun dqAppend

The dgAppend function appends 2 dq’s, destroying the first
— defun dqAppend 0 —

(defun |dgAppend| (x y)
(cond
((aull x) y)
((null y) x)
(t
(rplacd (cdr x) (car y))
(rplacd x (cdr y)) x)))

13.0.234 defun dqToList

— defun dqToList 0 —

(defun |dqToList| (s)
(when s (car s)))

DEQUEUE FUNCTIONS



Chapter 14

Message Handling

14.1 The Line Object

14.1.1 defun Line object creation

This is called in only one place, the incLinel function.
— defun InCreate 0 —

(defun |1lnCreate| (extraBlanks string globalNum &rest optFileStuff)
(let ((localNum (first optFileStuff))
(filename (second optFileStuff)))
(unless localNum (setq localNum 0))
(list extraBlanks string globalNum localNum filename)))

14.1.2 defun Line element 0; Extra blanks

— defun InExtraBlanks 0 —

(defun |IlnExtraBlanks| (lineObject) (elt lineObject 0))

14.1.3 defun Line element 1; String

— defun InString 0 —

343
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(defun |1nString| (lineObject) (elt lineObject 1))

14.1.4 defun Line element 2; Globlal number

— defun InGlobalNum 0 —

(defun |1nGlobalNum| (lineObject) (elt lineObject 2))

14.1.5 defun Line element 2; Set Global number
— defun InSetGlobalNum 0 —

(defun |1nSetGlobalNum| (lineObject num)
(setf (elt lineObject 2) num))

14.1.6 defun Line elemnt 3; Local number

— defun InLocalNum 0 —

(defun |lnLocalNum| (lineObject) (elt lineObject 3))

14.1.7 defun Line element 4; Place of origin

— defun InPlaceOfOrigin 0 —

(defun |1nPlace0fOrigin| (lineObject) (elt lineObject 4))
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14.1.8 defun Line element 4: Is it a filename?
[InFileName? p345]
— defun InImmediate? 0 —

(defun |I1nImmediate?| (lineObject) (null (|1nFileName?| lineObject)))

14.1.9 defun Line element 4: Is it a filename?

— defun InFileName? 0 —
(defun |1nFileName?| (lineObject)

(let (filename)
(when (consp (setq filename (elt lineObject 4))) filename)))

14.1.10 defun Line element 4; Get filename

[InFileName? p345]
[ncBug pi366]

— defun InFileName —

(defun |1nFileName| (lineObject)
(let (£N)
(if (setq fN (|1nFileName?| lineObject))
N
(IncBug| "there is no file name in %1" (1list lineObject)))))

14.2 Messages

14.2.1 defun msgCreate

msgObject tag -- catagory of msg
-- attributes as a-list
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’imPr => dont save for list processing
toWhere, screen or file
’norep => only display once in list

pos —— position with possible FROM/TO tag

key -- key for message database
argl -- arguments to be placed in the msg test
prefix -- things like "Error: "

text —-- the actual text

[setMsgForced AttrList p362)
[putDatabaseStufl p363]

[initImPr p365]
[initToWhere pB60]

— defun msgCreate —

(defun ImsgCreate| (tag posWTag key argl optPre &rest optAttr)
(let (msg)

(when (consp key) (setq tag ’loldl))

(setq msg (list tag posWTag key argL optPre nil))

(when (car optAttr) (|setMsgForcedAttrList| msg (car optAttr)))

(|putDatabaseStuff| msg)

(linitImPr| msg)

(linitToWhere| msg)

msg))

14.2.2 defun getMsgPosTagOb

— defun getMsgPosTagOb 0 —

(defun |getMsgPosTagOb| (msg) (elt msg 1))

14.2.3 defun getMsgKey

— defun getMsgKey 0 —

(defun |getMsgKey| (msg) (elt msg 2))
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14.2.4 defun getMsgArgL

— defun getMsgArgL 0 —

(defun |getMsgArgL| (msg) (elt msg 3))

14.2.5 defun getMsgPrefix

— defun getMsgPrefix 0 —

(defun |getMsgPrefix| (msg) (elt msg 4))

14.2.6 defun setMsgPrefix

— defun setMsgPrefix 0 —

(defun |setMsgPrefix| (msg val) (setf (elt msg 4) val))

14.2.7 defun getMsgText

— defun getMsgText 0 —

(defun |getMsgText| (msg) (elt msg 5))

14.2.8 defun setMsgText

— defun setMsgText 0 —



348 CHAPTER 14. MESSAGE HANDLING

(defun |setMsgText| (msg val)
(setf (elt msg 5) val))

14.2.9 defun getMsgPrefix?

— defun getMsgPrefix? 0 —
(defun |getMsgPrefix?| (msg)

(let ((pre (lgetMsgPrefix| msg)))
(unless (eq pre ’|noPrel|) pre)))

14.2.10 defun getMsgTag

The valid message tags are: line, old, error, warn, bug, unimple, remark, stat, say, debug

[ncTag HIT3]
— defun getMsgTag 0 —

(defun |getMsgTag| (msg) (IncTagl| msg))

14.2.11 defun getMsgTag?

IFCAR p??]
[getMsgTag p343]

— defun getMsgTag? 0 —

(defun |getMsgTag?| (Imsgl)
(ifcar (member (lgetMsgTagl| Imsgl)
(list ’|line| ’|old| ’l|error| ’|warn| ’|bugl
> |unimple| ’|remark| ’|stat| ’[sayl| ’|debugl))))
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14.2.12 defun line?
[getMsgTag p34S]
— defun line? —

(defun |line?| (msg) (eq (lgetMsgTag| msg) ’[linel))

14.2.13 defun leader?
[getMsgTag p34S]
— defun leader? —

(defun |leader?| (msg) (eq (lgetMsgTag| msg) ’|leader|))

14.2.14 defun toScreen?
[getMsgToWhere p361]
— defun toScreen? —

(defun |toScreen?| (msg) (not (eq (lgetMsgToWhere| msg) ’[fileOnlyl)))

14.2.15 defun ncSoftError

Messages for the USERS of the compiler. The program being compiled has a minor error.
Give a message and continue processing. [desiredMsg p350]
[processKeyedError p351]

[msgCreate pB345]
[$newcompErrorCount p2§]

— defun ncSoftError —

(defun |ncSoftError| (pos erMsgKey erArgl &rest optAttr)
(declare (special |$newcompErrorCount]|))
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(setq |$newcompErrorCount| (+ |$newcompErrorCount| 1))
(when (|desiredMsg| erMsgKey)
(IprocessKeyedError|
(ImsgCreate| ’|error| pos erMsgKey erArgL
"Error" optAttr))))

14.2.16 defun ncHardError

The program being compiled is seriously incorrect. Give message and throw to a recovery

point. [desiredMsg p350]
[processKeyedError p351]
[msgCreate p34H]
[ncError pl69)
[

$newcompErrorCount p2§]
— defun ncHardError —

(defun |ncHardError| (pos erMsgKey erArglL &rest optAttr)

(let (erMsg)
(declare (special |$newcompErrorCount]|))
(setq |$newcompErrorCount| (+ |$newcompErrorCount| 1))
(if (ldesiredMsg| erMsgKey)
(setq erMsg
(lprocessKeyedError |
(ImsgCreate| ’lerror| pos erMsgKey erArgl "Error" optAttr)))

(IncErrorl))))

14.2.17 defun desiredMsg

— defun desiredMsg 0 —

(defun |desiredMsg| (erMsgKey &rest optCatFlag)
(declare (ignore erMsgKey))

(cond
((null (null optCatFlag)) (car optCatFlag))

(t )
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14.2.18 defun processKeyedError

[getMsgTag? pi348]
[getMsgKey p346]
[getMsgPrefix? p348]
[sayBrightly p?7?]
[CallerName p??]
[msglmPr? p3506]
[msgOutputter p351]
[$ncMsgList p27]

— defun processKeyedError —

(defun |processKeyedError| (msg)
(prog (pre erMsg)
(declare (special |$ncMsglListl|))
(cond
((eq (lgetMsgTag?| msg) ’loldl)
(setq erMsg (|getMsgKey| msg))
(cond
((setq pre (lgetMsgPrefix?| msg))

(setq erMsg (cons ’|%bl (cons pre (coms ’|%d| erMsg))))))
(IsayBrightly| (cons "old msg from " (cons (|CallerName| 4) erMsg))))

((ImsgImPr?| msg) (ImsgOutputter| msg))

(t (setq |$ncMsglist| (cons msg |$ncMsgList|))))))

14.2.19 defun msgOutputter

[getStFromMsg p352]
[leader? pB49)
[line? p349]
[toScreen? p349)
[lowSegmentedMsg p??]
[sayBrightly p?7?]
[toFile? H3ET]
[alreadyOpened? p361]
[$linelength P765]

— defun msgOutputter —

(defun |msgOutputter| (msg)

(let (alreadyOpened shouldFlow st)
(declare (special $linelength))
(setq st (lgetStFromMsg| msg))
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(setq shouldFlow (null (or (|leader?| msg) (|line?| msg))))

(when (|toScreen?| msg)
(when shouldFlow (setq st (|flowSegmentedMsg| st $linelength 0)))
(|sayBrightly| st))

(when (|toFile?| msg)
(when shouldFlow (setq st (|flowSegmentedMsg| st (- $linelength 6) 0)))
(setq alreadyOpened (|alreadyOpened?| msg)))))

14.2.20 defun listOutputter

[msgOutputter pB5I]
— defun listOutputter —

(defun |listOutputter| (outputList)
(dolist (msg outputList)
(ImsgOutputter| msg)))

14.2.21 defun getStFromMsg

[getPreStL p353]
[getMsgPrefix? p348]
[getMsgTag pi348]
[getMsgText p347]
[getPosStL pl357]
[getMsgKey? p360]
[pname pI039|
[getMsgLitSym p360]
[tabbing p360]

— defun getStFromMsg —

(defun |getStFromMsg| (msg)
(let (st posStL preStL)
(setq preStL (|getPreStL| (|getMsgPrefix?| msg)))
(cond
((eq (|lgetMsgTag| msg) ’|linel)
(cons ""
(cons "%x1" (append preStL (cons (|getMsgText| msg) nil)))))
(t
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(setq posStL (lgetPosStL| msg))
(setq st
(cons posStL
(cons (|getMsgLitSym| msg)
(cons ""
(append preStL
(cons (|tabbing| msg)
(lgetMsgText| msg)))))))))))

14.2.22 defvar $preLength

— initvars —

(defvar |$prelength| 11)

14.2.23 defun getPreStL

[size PI039]
[$preLength p353)

— defun getPreStL 0 —

(defun |getPreStL| (optPre)
(let (spses extraPlaces)
(declare (special |$preLengthl))
(cond
((null optPre) (list " "))
(t
(setq spses
(cond
((< 0 (setq extraPlaces (- (- |$preLength| (size optPre)) 3)))
(make-string extraPlaces))
t ")
(list ’|%bl optPre spses ":" ’[%dl)))))
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14.2.24 defun getPosStL

[showMsgPos? p355]

[getMsgPos pi357]
[msgImPr? p356]
[decideHowMuch p357]
[listDecideHowMuch p359]
[ppos p355]

[remLine p360]

[remFile p355]

[

$lastPos p?7?]
— defun getPosStL —

(defun |getPosStL| (msg)
(let (printedOrigin printedLineNum printedFileName fullPrintedPos howMuch

msgPos)
(declare (special |$lastPos|))
(cond
((null (|showMsgPos?| msg)) "")
(t

(setq msgPos (|getMsgPos| msg))
(setq howMuch
(if (ImsgImPr?| msg)

(ldecideHowMuch| msgPos |$lastPos]|)

(l1listDecideHowMuch| msgPos |$lastPos|)))
(setq |$lastPos| msgPos)
(setq fullPrintedPos (|ppos| msgPos))
(setq printedFileName
(cons "%x2" (cons "[" (append (|remLine| fullPrintedPos) (comns "]" nil)))))
(setq printedLineNum
(cons "%x2" (cons "[" (append (|remFile| fullPrintedPos) (comns "]" nil)))))
(setq printedOrigin
(cons "%x2" (cons "[" (append fullPrintedPos (cons "]" nil)))))
(cond
((eq howMuch ’org)

(cons "" (append printedOrigin (cons ’|%1| nil))))
((eq howMuch ’line)

(cons "" (append printedLineNum (cons ’|%1| nil))))
((eq howMuch ’file)

(cons "" (append printedFileName (cons ’|%1]| nil))))
((eq howMuch ’all)

(cons ""

(append printedFileName

(cons ’|%1|
(cons ""
(append printedLineNum
(cons ’1%1] nil)))))))

€ ""N
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14.2.25 defun ppos

[pfNoPosition? pAI0]
[pflmmediate? p??)
[pfCharPosn p233]
[pfLinePosn p233]
[porigin p8Y]

[pfFileName p234]

— defun ppos —

(defun |ppos!| (p)
(let (org lpos cpos)
(cond
((|pfNoPosition?| p) (list "no position"))
((|pfImmediate?| p) (list "console"))
(t
(setq cpos (|pfCharPosn| p))
(setq 1lpos (|pfLinePosn| p))
(setq org (lporigin| (|pfFileNamel| p)))
(list org " " "line" " " 1pos)))))

14.2.26 defun remPFile

[IFCDR p??]
[IFCAR p??]

— defun remFile —

(defun |remFile| (positionList) (ifcdr (ifcdr positionList)))

14.2.27 defun showMsgPos?

[msgImPr? p356]
[leader? pB349)
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[$erMsgToss p??]
— defun showMsgPos? 0 —
(defun |showMsgPos?| (msg)

(declare (special |$erMsgTossl))
(or |$erMsgToss| (and (null (ImsgImPr?| msg)) (null (|leader?| msg)))))

14.2.28 defvar $imPrGuys

— initvars —

(defvar |$imPrGuys| (list ’|imPr|))

14.2.29 defun msgIlmPr?

[getMsgCatAttr p356]

— defun msgIlmPr? —

(defun |msgImPr?| (msg)
(eq (lgetMsgCatAttr| msg ’|$imPrGuys|) ’|imPr|))

14.2.30 defun getMsgCatAttr

[ifcdr p?7?]
[qassq p??]

[ncAlist pdT3]
— defun getMsgCatAttr —

(defun |getMsgCatAttr| (msg cat)
(ifcdr (qassq cat (|ncAlist| msg))))
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14.2.31 defun getMsgPos

[getMsgFTTag? p357]
[getMsgPosTagOb p346]

— defun getMsgPos —
(defun |getMsgPos| (msg)
(if (lgetMsgFTTag?| msg)

(cadr (|getMsgPosTagObl| msg))
(|l getMsgPosTagOb| msg)))

14.2.32 defun getMsgFTTag?

[ifcar p?7?]
[getMsgPosTagOb p346]

— defun getMsgFTTag? —

(defun |getMsgFTTag?| (msg)

(ifcar (member (ifcar (|getMsgPosTagObl msg)) (list ’from ’to ’fromto))))

14.2.33 defun decideHowMuch

357

When printing a msg, we wish not to show pos information that was shown for a previous
msg with identical pos info. org prints out the word noposition or console [poNopos? p355]

[poPosImmediate? p35§]

[poFileName p355]
[poLinePosn p359]

— defun decideHowMuch —

(defun |decideHowMuch| (pos oldPos)
(cond

((or (and (|poNopos?| pos) (|poNopos?| oldPos))
(and (|poPosImmediate?| pos) (|poPosImmediate?| oldPos)))

’none)

(C(or (|poNopos?| pos) (|poPosImmediate?| pos)) ’org)
((or (|poNopos?| o0ldPos) (|poPosImmediate?| oldPos)) ’all)
((not (equal (|poFileName| oldPos) (|poFileName| pos))) ’all)
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((not (equal (|poLinePosn| oldPos) (|poLinePosn| pos))) ’line)
(t ’none)))

14.2.34 defun poNopos?

— defun poNopos? 0 —

(defun |poNopos?| (posn)
(equal posn (list ’|nopositionl|)))

14.2.35 defun poPosImmediate?

[poNopos? p35g]
[InTmmediate? p345]
[poGetLineObject pB359]

— defun poPosImmediate? —

(defun |poPosImmediate?| (txp)
(unless (|poNopos?| txp) (|lnImmediate?| (lpoGetLineObject| txp))))

14.2.36 defun poFileName

[InFileName p345]
[poGetLineObject pB59]

— defun poFileName —

(defun |poFileName| (posn)

(if posn
(|1nFileName| (|poGetLineObject| posn))
(caar posn)))
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14.2.37 defun poGetLineObject

— defun poGetLineObject 0 —

(defun |poGetLineObject| (posn)
(car posn))

14.2.38 defun poLinePosn

[InLocalNum pl344]
[poGetLineObject p359)

— defun poLinePosn —

(defun |poLinePosn| (posn)

(if posn
(I1nLocalNum| (|poGetLineObject| posn))
(cdar posn)))

14.2.39 defun listDecideHowMuch

[poNopos? pB5g]
[poPosImmediate? p358)]
[poGlobalLinePosn p72]

— defun listDecideHowMuch —

(defun |listDecideHowMuch| (pos oldPos)
(cond

((or (and (|poNopos?| pos) (|poNopos?| oldPos))
(and (|poPosImmediate?| pos) (|poPosImmediate?| oldPos)))

’none)
((|poNopos?| pos) ’org)
((lpoNopos?| oldPos) ’none)

((< (lpoGlobalLinePosn| pos) (|poGlobalLinePosn| oldPos))

(if (|poPosImmediate?| pos) ’org ’line))
(t ’none)))

359
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14.2.40 defun remLine

— defun remLine 0 —

(defun |remLine| (positionList) (list (ifcar positionList)))

14.2.41 defun getMsgKey?
[identp pI040]

— defun getMsgKey? 0 —
(defun |getMsgKey?| (msg)

(let ((val (|getMsgKey!| msg)))
(when (identp val) val)))

14.2.42 defun getMsgLitSym
[getMsgKey? pB60
— defun getMsgLitSym —

(defun |getMsgLitSym| (msg)
(if (lgetMsgKey?| msg) " " "x"))

14.2.43 defun tabbing

[getMsgPrefix? p348]
[$preLength p353]

— defun tabbing —
(defun |tabbing| (msg)

(let (chPos)
(declare (special |$preLengthl|))

MESSAGE HANDLING
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(setq chPos 2)
(when (|getMsgPrefix?| msg) (setq chPos (- (+ chPos |$prelLengthl|) 1)))
(cons ’1%t| chPos)))

14.2.44 defvar $toWhereGuys

— initvars —

(defvar |$toWhereGuys| (list ’|fileOnly| ’|screenOnlyl))

14.2.45 defun getMsgToWhere
[getMsgCatAttr p356]

— defun getMsgToWhere —

(defun |getMsgToWhere| (msg) (|getMsgCatAttr| msg ’|$toWhereGuys|))

14.2.46 defun toFile?

[getMsgToWhere p36T]
[$fn p??)

— defun toFile? —

(defun |toFile?| (msg)
(declare (special |$£fnl))
(and (consp |$fnl) (not (eq (lgetMsgToWhere| msg) °’|screenOnlyl))))

14.2.47 defun alreadyOpened?
[msgImPr? p356]

— defun alreadyOpened? —
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(defun |alreadyOpened?| (msg) (null (|msgImPr?| msg)))

14.2.48 defun setMsgForced AttrList

[setMsgForced Attr p362]
[whichCat p363)

— defun setMsgForced AttrList —
(defun |setMsgForcedAttrList| (msg attrlist)

(dolist (attr attrlist)
(I setMsgForcedAttr| msg (lwhichCat| attr) attr)))

14.2.49 defun setMsgForcedAttr

[setMsgCatlessAttr pB63)
[ncPutQ pdI4]

— defun setMsgForced Attr —

(defun |setMsgForcedAttr| (msg cat attr)
(if (eq cat ’|catlessl|)
(|setMsgCatlessAttr| msg attr)
(IncPutQ| msg cat attr)))

14.2.50 defvar $attrCats

— initvars —

MESSAGE HANDLING

(defvar |$attrCats| (list ’|$imPrGuys| ’|$toWhereGuys| ’|$repGuysl|))
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14.2.51 defun whichCat

[ListMember? p??]

[$attrCats pB62)
— defun whichCat —

(defun |whichCat| (attr)
(let ((found ’|catless|) done)
(declare (special |$attrCatsl|))
(loop for cat in |$attrCats| do
(when (|ListMember?| attr (eval cat))
(setq found cat)
(setq done t))
until done)
found))

14.2.52 defun setMsgCatlessAttr

TPDHERE: Changed from —catless— to —catless— [ncPutQ pg414]
[ifedr p?7?]
[qassq p??]

[ncAlist pAI3]
— defun setMsgCatlessAttr —
(defun |setMsgCatlessAttr| (msg attr)

(IncPutQ| msg ’|catless]|
(cons attr (ifcdr (qassq |catless| (lncAlist| msg))))))

14.2.53 defun putDatabaseStuff

TPDHERE: The variable al is undefined [getMsgInfoFromKey p364]
[setMsgUnforced AttrList p367]

[setMsgText p347]
— defun putDatabaseStuff —

(defun |putDatabaseStuff| (msg)
(let (attributes text tmp)
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(setq tmp (|getMsgInfoFromKey| msg))

(setq text (car tmp))

(setq attributes (cadr tmp))

(when attributes (|setMsgUnforcedAttrList| msg al))
(IsetMsgText| msg text)))

14.2.54 defun getMsglnfoFromKey

[getMsgKey? pB60
[getErFromDbL p??]
[getMsgKey pi346]
[segmentKeyedMsg p32§]
[removeAttributes p??]
[substituteSegmentedMsg p??]
[getMsgArgL, pB47]
[$msgDatabaseName p324]

— defun getMsgInfoFromKey —

(defun |getMsgInfoFromKey| (msg)
(let (|$msgDatabaseName| attributes tmp msgText msgKey)
(declare (special |$msgDatabaseNamel))
(setq |$msgDatabaseName| nil)
(setq msgText
(cond
((setq msgKey (|getMsgKey?| msg))
(lfetchKeyedMsg| msgKey nil))
(t (lgetMsgKey| msg))))
(setq msgText (|segmentKeyedMsg| msgText))
(setq tmp (|lremoveAttributes| msgText))
(setq msgText (car tmp))
(setq attributes (cadr tmp))

MESSAGE HANDLING

(setq msgText (|substituteSegmentedMsg| msgText (|getMsgArgL| msg)))

(list msgText attributes)))

14.2.55 defun setMsgUnforced AttrList

[setMsgUnforced Attr p36H]
[whichCat p363)

— defun setMsgUnforced AttrList —
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(defun |setMsgUnforcedAttrList| (msg attrlist)
(dolist (attr attrlist)
(| setMsgUnforcedAttr| msg (|whichCat| attr) attr)))

14.2.56 defun setMsgUnforcedAttr

[setMsgCatlessAttr p363)
[qassq p?7?]

[ncAlist pAT3]

[ncPutQ pd14]

— defun setMsgUnforced Attr —

(defun |setMsgUnforcedAttr| (msg cat attr)
(cond
((eq cat ’|catless|) (|setMsgCatlessAttr| msg attr))
((null (qassq cat (IncAlist| msg))) (IncPutQ| msg cat attr))))

14.2.57 defvar $imPrTagGuys

— initvars —

(defvar |$imPrTagGuys| (list ’|unimplel| ’|bugl| ’|debugl| ’Isay| ’|warnl))

14.2.58 defun initImPr

[getMsgTag p343]
[setMsgUnforced Attr p365]

[$imPrTagGuys p365]
[$erMsgToss p??]

— defun initImPr —

(defun |initImPr| (msg)
(declare (special |$imPrTagGuys| |$erMsgToss|))
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(when (or |$erMsgToss| (member (|getMsgTag| msg) |$imPrTagGuysl|))
(IsetMsgUnforcedAttr| msg ’|$imPrGuys| ’|imPr|)))

14.2.59 defun initToWhere

[getMsgCatAttr p356]
[setMsgUnforced Attr pB365]

— defun initToWhere —

(defun |initToWhere| (msg)
(if (member ’|trace| (|getMsgCatAttr| msg ’|catless]|))
(| setMsgUnforcedAttr| msg ’|$toWhereGuys| ’|screenOnlyl)))

14.2.60 defun ncBug

Bug in the compiler: something which shouldn’t have happened did.

pi351]

[msgCreate p345]
[enable-backtrace p??]
[ncAbort p?7]
[$nopos p28]
[$newcompErrorCount p2g]

— defun ncBug —

(defun IncBugl| (erMsgKey erArgL &rest optAttr)
(let (erMsg)
(declare (special |$nopos| |$newcompErrorCount|))
(setq |$newcompErrorCount| (+ |$newcompErrorCount| 1))
(setq erMsg
(lprocessKeyedError|
(ImsgCreate| ’|bugl |$nopos| erMsgKey erArgl "Bug!" optAttr)))
(break)
(IncAbortl)))

[processKeyedError
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14.2.61 defun processMsgList

[erMsgSort p367]
makeMsgFromLine p369)

poGlobalLinePosn pl72]

[
[
[getMsgPos pBhT]
[queueUpErrors p370]
[listOutputter pB352]
[$noRepList p??]
[$outputList p??]

— defun processMsgList —

(defun |processMsgList| (erMsglist lineList)
(let (I$noRepList| |$outputList| st globalNumOfLine msgLine)
(declare (special |$noRepList| |$outputList|))
(setq |$outputlist| nil)
(setq |$noRepList| nil)
(setq erMsglist (|erMsgSort| erMsgList))
(dolist (line lineList)
(setq msglLine (|makeMsgFromLine| line))
(setq |$outputlist| (cons msgline |$outputList]))
(setq globalNumOfLine (|poGlobalLinePosn| (|getMsgPos| msgLine)))
(setq erMsglist (|queueUpErrors| globalNumOfLine erMsglist)))
(setq |$outputList| (append erMsgList |$outputList]))
(setq st "-———————- SOURCE-TEXT-&-ERRORS---- -=")
(11listOutputter| (reverse |$outputList]|))))

14.2.62 defun erMsgSort
[erMsgSep p36g]

[listSort p??)
— defun erMsgSort —

(defun |erMsgSort| (erMsgList)
(let (msgWOPos msgWPos tmp)
(setq tmp (lerMsgSep| erMsgList))
(setq msgWPos (car tmp))
(setq msgWOPos (cadr tmp))
(setq msgWPos (|listSort| #’|erMsgCompare| msgWPos))
(setq msgWOPos (reverse msgWOPos))
(append msgWPos msgWOPos)))
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14.2.63 defun erMsgCompare

[compareposns p36g]|
[getMsgPos p357T]

— defun erMsgCompare —

(defun |erMsgCompare| (obl ob2)
(lcompareposns| (|getMsgPos| ob2) (|getMsgPos| obl)))

14.2.64 defun compareposns

[poGlobalLinePosn pl72]
[poCharPosn p375)

— defun compareposns —

(defun |compareposns| (a b)
(let (c d)
(setq ¢ (|poGloballLinePosn| a))
(setq d (|poGlobalLinePosn| b))
(if (equal c d)
(not (< (lpoCharPosn| a) (|poCharPosn| b)))
(not (< c AN

14.2.65 defun erMsgSep

[poNopos? p35g]
[getMsgPos pi357T]

— defun erMsgSep —

(defun |erMsgSep| (erMsgList)
(let (msgWOPos msgWPos)
(dolist (msg erMsglist)
(if (lpoNopos?| (lgetMsgPos| msg))
(setq msgWOPos (cons msg msgWOPos))

MESSAGE HANDLING
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(setq msgWPos (cons msg msgWPos))))
(list msgWPos msgWOPos)))

14.2.66 defun makeMsgFromLine

[getLinePos pB70)
[getLineText p370]
[poGlobalLinePosn p72]
[poLinePosn p359]
[strcone p??]

rep £3E

[char p?7]

[size PI039)
[$preLength p353)

— defun makeMsgFromLine —

(defun |makeMsgFromLine| (line)

(let (localNumOfLine stNum globalNumOfLine textOfLine posOfLine)

(declare (special |$preLengthl))
(setq posOfLine (|getLinePos| line))
(setq textOfLine (|getLineText| line))

(setq globalNumOfLine (|poGlobalLinePosn| posOfLine))
(setq stNum (princ-to-string (|poLinePosn| posOfLine)))

(setq localNumOfLine

(strconc (|repl| #\space (- |$preLength| 7 (size stNum))) stNum))
(list ’|line| posOfLine nil nil (strconc "Line" localNumOfLine) textOfLine)))

14.2.67 defun rep

TPDHERE: This function should be replaced by fillerspaces

— defun rep 0 —

(defun |repl (c n)
(if (< 0 n)

(make-string n :initial-element (character c))

IIII))
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14.2.68 defun getLinePos

— defun getLinePos 0 —

(defun |getLinePos| (line) (car line))

14.2.69 defun getLineText

— defun getLineText 0 —

(defun |getLineText| (line) (cdr line))

14.2.70 defun queueUpkErrors

;queueUpErrors (globalNumOfLine ,msglList)==

; thisPosMsgs := []

; notThisLineMsgs := []

H for msg in msglist _

H while thisPosIsLess(getMsgPos msg,globalNumOfLine) repeat
H --these are msgs that refer to positions from earlier compilations
; if not redundant (msg,notThisPosMsgs) then

; notThisPosMsgs := [msg, :notThisPosMsgs]

H msglList := rest msglList

H for msg in msglist _

H while thisPosIsEqual(getMsgPos msg,globalNum0OfLine) repeat
; if not redundant (msg,thisPosMsgs) then

; thisPosMsgs := [msg,:thisPosMsgs]

H msglist := rest msglist

H if thisPosMsgs then

; thisPosMsgs := processChPosesForOneLine thisPosMsgs
H $outputList := NCONC(thisPosMsgs,$outputList)

H if notThisPosMsgs then
; $outputList := NCONC(notThisPosMsgs,$outputList)
H msglList

[processChPosesForOneLine pB374]
[SoutputList p??]

— defun queueUpErrors —
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(DEFUN |queueUpErrors| (|globalNumOfLine| [msgList])
(PROG (InotThisPosMsgs| |notThisLineMsgs| |thisPosMsgs|)
(DECLARE (SPECIAL |$outputListl))
(RETURN
(PROGN
(SETQ |thisPosMsgs| NIL)
(SETQ |notThisLineMsgs| NIL)
((LAMBDA (|bfVar#7| Imsgl)
(LOOP
(COND
((OR (ATOM |bfVar#7])
(PROGN (SETQ Imsgl| (CAR |bfVar#7|)) NIL)
(NOT (lthisPosIsLess| (|getMsgPos| |msgl)
|globalNumOfLine|)))
(RETURN NIL))
CT
(PROGN
(COND
((NULL (lredundant| |msg| |notThisPosMsgs|))
(SETQ InotThisPosMsgs|
(CONS |msg| |notThisPosMsgsl|))))
(SETQ ImsgList| (CDR |msgList|)))))
(SETQ |bfVar#7| (CDR |bfVar#7())))
|msglist| NIL)
((LAMBDA (|bfVar#8| |msgl)
(LooP
(ConD
((OR (ATOM |bfVar#8l)
(PROGN (SETQ Imsgl| (CAR |bfVar#8|)) NIL)
(NOT (|thisPosIsEquall| (|getMsgPos| Imsgl)
|globalNumOfLine|)))
(RETURN NIL))
CT
(PROGN
(COND
((NULL (|redundant| |msg| |thisPosMsgsl|))

(SETQ |thisPosMsgs| (CONS Imsgl| |thisPosMsgsl|))))

(SETQ ImsgList| (CDR ImsgList|)))))
(SETQ |bfVar#8| (CDR |bfVar#8|))))
|msgList| NIL)
(COND
(lthisPosMsgs|
(SETQ |thisPosMsgs|
(lprocessChPosesForOneLine| |thisPosMsgs|))

(SETQ |$outputList| (NCONC |thisPosMsgs| |$outputList|))))

(COND
(InotThisPosMsgs |
(SETQ |$outputList]
(NCONC |notThisPosMsgs| |$outputlist]|))))
ImsgLlist|))))
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14.2.71 defun thisPoslIsLess

[poNopos? p35§]
[poGlobalLinePosn plr2]

— defun thisPosIsLess —

(defun |thisPosIsLess| (pos num)
(unless (|poNopos?| pos) (< (|poGlobalLinePosn| pos) num)))

14.2.72 defun thisPosIsEqual

[poNopos? p35§]
[poGlobalLinePosn plr2]

— defun thisPosIsEqual —

(defun |thisPosIsEqual| (pos num)

MESSAGE HANDLING

(unless (|poNopos?| pos) (equal (|poGlobalLinePosn| pos) num)))

14.2.73 defun redundant

redundant (msg,thisPosMsgs) ==
found := NIL
if msgNoRep? msg then
for item in $noRepList repeat
sameMsg? (msg,item) => return (found := true)
$noRepList := [msg,$noRepList]
found or MEMBER(msg,thisPosMsgs)

[msgNoRep? p373)
[sameMsg? P74

[$noRepList p??]

— defun redundant —
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(defun |redundant| (msg thisPosMsgs)
(prog (found)
(declare (special |$noRepListl))
(return
(progn
(cond
((ImsgNoRep?| msg)
((lambda (Var9 item)
(loop
(cond
((or (atom Var9) (progn (setq item (car Var9)) nil))
(return nil))
(t
(cond
((|sameMsg?| msg item) (return (setq found t))))))
(setq Var9 (cdr Var9))))
| $noRepList| nil)
(setq |$noRepList| (list msg |$noRepList|))))
(or found (member msg thisPosMsgs))))))

14.2.74 defvar $repGuys

— initvars —

(defvar |$repGuys| (list ’|noRep| ’|repl))

14.2.75 defun msgNoRep?

[getMsgCatAttr p356]

— defun msgNoRep? —

(defun |msgNoRep?| (msg) (eq (lgetMsgCatAttr| msg ’|$repGuys|) °’|[noRepl))
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14.2.76 defun sameMsg?

[getMsgKey p340]
[getMsgArgL p347]

— defun sameMsg? —

(defun |sameMsg?| (msgl msg2)
(and (equal (|getMsgKey| msgl) (|getMsgKey| msg2))
(equal (|getMsgArgL| msgl) (|getMsgArgL| msg2))))

14.2.77 defun processChPosesForOneLine

[posPointers p376]
[getMsgFTTag? pl357]
[putFTText p377]
[poCharPosn p375]
[getMsgPos P35
[getMsgPrefix p3471]
[setMsgPrefix p347]
[strconc p??]

[size pI039]

[makeLeaderMsg p375]

[

$preLength p353)
— defun processChPosesForOneLine —

(defun |processChPosesForOneLine| (msgList)
(let (leaderMsg oldPre posLetter chPosList)
(declare (special |$preLengthl))
(setq chPosList (|posPointers| msglList))
(dolist (msg msglist)
(when (|getMsgFTTag?| msg) (|putFTText| msg chPosList))

MESSAGE HANDLING

(setq posLetter (cdr (assoc (|poCharPosn| (|getMsgPos| msg)) chPosList)))

(setq oldPre (|getMsgPrefix| msg))
(|setMsgPrefix| msg
(strconc oldPre

(make-string (- |$preLength| 4 (size oldPre))) posLetter)))

(setq leaderMsg (|makeLeaderMsg| chPosList))
(nconc msglist (list leaderMsg))))
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14.2.78 defun poCharPosn

— defun poCharPosn 0 —

(defun |poCharPosn| (posn)
(cdr posn))

14.2.79 defun makeLeaderMsg

makeLeaderMsg chPosList ==
st := MAKE_-FULL_-CVEC ($preLength- 3)
oldPos := -1

for [posNum, :posLetter] in reverse chPosList repeat

st := STRCONC(st, _

rep(char ".", (posNum - oldPos - 1)),posLetter)

oldPos := posNum
[’leader, $nopos, 'nokey,NIL,NIL, [st] ]

[$nopos p28]
[$preLength pB53]

— defun makeLeaderMsg —
(defun |makeLeaderMsg| (chPosList)

(let (posLetter posNum oldPos st)
(declare (special |$nopos| |$preLengthl|))

(setq st (make-string (- |$prelength| 3)))

(setq oldPos -1)
((lambda (Vari5 Vari4)
(loop

(cond

((or (atom Varib) (progn (setq Varil4 (car Var15)) nil))

(return nil))

(t

(and (consp Vari4)
(progn
(setq posNum (car Vari4))
(setq posLetter (cdr Vari4d))
t)
(progn
(setq st

(strconc st (lrep| (lchar| ’|.|) (- posNum oldPos 1)) posLetter))

(setq o0ldPos posNum)))))
(setq Var15 (cdr Varib))))
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(reverse chPosList) nil)
(list ’|leader| |$nopos| ’Inokey| nil nil (list st))))

14.2.80 defun posPointers

TPDHERE: getMsgFTTag is nonsense [poCharPosn p375]
[getMsgPos p357]

[IFCAR p?7]

[getMsgPos2 p370]

[insertPos p377]

[getMsgFTTag p?7?]

— defun posPointers —

(defun |posPointers| (msgList)
(let (posLetterList pos ftPosList posList increment pointers)
(declare (special |getMsgFTTagl))
(setq pointers "ABCDEFGHIJKLMONPQRS")
(setq increment 0)
(dolist (msg msglist)
(setq pos (|poCharPosn| (|getMsgPos| msg)))
(unless (equal pos (ifcar posList))
(setq posList (cons pos posList)))
; this should probably read TPDHERE
; (when (eq (|lgetMsgPosTagObl msg) ’fromto)
(when (eq |getMsgFTTag| ’fromto)
(setq ftPosList (cons (|poCharPosn| (|getMsgPos2| msg)) ftPosList))))
(dolist (toPos ftPosList)
(setq posList (|insertPos| toPos posList)))
(dolist (pos posList)
(setq posLetterList
(cons (cons pos (elt pointers increment)) posLetterList))
(setq increment (+ increment 1)))
posLetterList)))

14.2.81 defun getMsgPos2

[getMsgFTTag? p357]
[getMsgPosTagOb p310]

[ncBug p360]
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— defun getMsgPos2 —

(defun |getMsgPos2| (msg)

(if (lgetMsgFTTag?| msg)
(caddr (lgetMsgPosTagOb| msg))
(IncBugl| "not a from to" nil)))

14.2.82 defun insertPos

This function inserts a position in the proper place of a position list. This is used for the
2nd pos of a fromto [done p?7?]

— defun insertPos 0 —

(defun |insertPos| (newPos posList)
(let (pos top bot done)
(setq bot (cons O posList))
(do () (done)
(setq top (cons (car bot) top))
(setq bot (cdr bot))
(setq pos (car bot))
(setq done
(cond
((< pos newPos) nil)
((equal pos newPos) t)
((< newPos pos)
(setq top (cons newPos top))
t))))
(cons (cdr (reverse top)) bot)))

14.2.83 defun putFTText

[getMsgFTTag? 357
[poCharPosn p375]
[getMsgPos p357T]
[setMsgText p347]
[getMsgText p347T]
[getMsgPos2 p370]

— defun putFTText —
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(defun |putFTText| (msg chPosList)
(let (charMarker2 pos2 markingText charMarker pos tag)
(setq tag (|lgetMsgFTTag?| msg))
(setq pos (|poCharPosn| (|getMsgPos| msg)))
(setq charMarker (cdr (assoc pos chPosList)))
(cond
((eq tag ’from)
(setq markingText (list "(from " charMarker " and on) "))
(|setMsgText| msg (append markingText (|getMsgText| msg))))
((eq tag ’to)
(setq markingText (list "(up to " charMarker ") "))
(lsetMsgText| msg (append markingText (|getMsgText| msg))))
((eq tag ’fromto)
(setq pos2 (|poCharPosn| (|getMsgPos2| msg)))
(setq charMarker2 (cdr (assoc pos2 chPosList)))
(setq markingText (list "(from " charMarker " up to " charMarker2 ") "))
(|setMsgText| msg (append markingText (|getMsgText| msg)))))))

14.2.84 defun From

This is called from parameter list of nc message functions
— defun From 0 —

(defun |From| (pos) (list ’from pos))

14.2.85 defun To

This is called from parameter list of nc message functions
— defun To 0 —

(defun |Tol| (pos) (list ’to pos))

14.2.86 defun FromTo

This is called from parameter list of nc message functions
— defun FromTo 0 —
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(defun |FromTo| (posl pos2) (list ’fromto posl pos2))
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Chapter 15

The Interpreter Syntax

15.1 syntax assignment

— assignment.help —

Immediate, Delayed, and Multiple Assignment

Immediate Assignment

A variable in Axiom refers to a value. A variable has a name beginning
with an uppercase or lowercase alphabetic character, ")", or "!".
Successive characters (if any) can be any of the above, digits, or "?".
Case is distinguished. The following are all examples of valid, distinct
variable names:

a tooBig? alB2c3)!7?
A %3 number0fPoints
beta6  %J numberofpoints
The ":=" operator is the immediate assignment operator. Use it to

associate a value with a variable. The syntax for immediate assignment
for a single variable is:

variable := expression

The value returned by an immediate assignment is the value of expression.
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Type: Positivelnteger

The right-hand side of the expression is evaluated, yielding 1. The value
is then assigned to a.

Type: Positivelnteger
The right-hand side of the expression is evaluated, yieldig 1. This value

is then assigned to b. Thus a and b both have the value 1 after the sequence
of assignments.

Type: Positivelnteger
What is the value of b if a is assigned the value 27
b
Type: Positivelnteger
The value of b is left unchanged.
This is what we mean when we say this kind of assignment is immediate.
The variable b has no dependency on a after the initial assignment. This

is the usual notion of assignment in programming languages such as C,
Pascal, and Fortran.

Delayed Assignment

Axiom provides delayed assignment with "==". This implements a delayed
evaluation of the right-hand side and dependency checking. The syntax for
delayed assignment is

variable == expression

The value returned by a delayed assignment is the unique value of Void.

Type: Void

Type: Void

Using a and b as above, these are the corresponding delayed assignments.
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a
Compiling body of rule a to compute value of type Positivelnteger
1
Type: Positivelnteger

The right-hand side of each delayed assignment is left unevaluated until
the variables on the left-hand sides are evaluated.

b
Compiling body of rule b to compute value of type PositiveIlnteger
1
Type: Positivelnteger

This gives the same results as before. But if we change a to 2

a == 2
Compiled code for a has been cleared.
Compiled code for b has been cleared.
1 old definition(s) deleted for function or rule a
Type: Void

Then a evaluates to 2, as expected

a
Compiling body of rule a to compute value of type Positivelnteger
2

Type: Positivelnteger

but the value of b reflects the change to a

b
Compiling body of rule b to compute value of type Positivelnteger
2
Type: Positivelnteger

Multiple Immediate Assignments

It is possible to set several variables at the same time by using a
tuple of variables and a tuple of expressions. A tuple is a collection
of things separated by commas, often surrounded by parentheses. The
syntax for multiple immediate assignment is

( varl, var2, ..., varN ) := ( exprl, expr2, ..., exprN )
The value returned by an immediate assignment is the value of exprN.

(x,y):=0(01,2)
2

383



384 CHAPTER 15. THE INTERPRETER SYNTAX

Type: Positivelnteger
This sets x to 1 and y to 2. Multiple immediate assignments are parallel
in the sense that the expressions on the right are all evaluated before
any assignments on the left are made. However, the order of evaluation
of these expressions is undefined.
(x,y):=Cy, x)

1
Type: Positivelnteger

Type: Positivelnteger

The variable x now has the previous value of y.

y
1

Type: Positivelnteger
The variable y now has the previous value of x.

There is no syntactic form for multiple delayed assignments.

15.2 syntax blocks

— blocks.help —

Blocks

A block is a sequence of expressions evaluated in the order that they
appear, except as modified by control expressions such as leave, return,
iterate, and if-then-else constructions. The value of a block is the
value of the expression last evaluated in the block.

To leave a block early, use "=>". For example,
i1<0=>x

The expression before the "=>" must evaluate to true or false. The
expression following the "=>" is the return value of the block.
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A block can be constructed in two ways:

1. the expressions can be separated by semicolons and the resulting
expression surrounded by parentheses, and

2. the expressions can be written on succeeding lines with each line
indented the same number of spaces (which must be greater than zero).
A block entered in this form is called a pile

Only the first form is available if you are entering expressions directly
to Axiom. Both forms are available in .input files. The syntax for a simple
block of expressions entered interactively is

( expressionl ; expression2 ; ... ; expressionN )

The value returned by a block is the value of an "=>" expression, or
expressionN if no "=>" is encountered.

In .input files, blocks can also be written in piles. The examples
given here are assumed to come from .input files.

a =
= gcd(234,672)
1= 2%ikkB - i+ 1
1/ i
1
23323

Type: Fraction Integer
In this example, we assign a rational number to a using a block consisting
of three expressions. This block is written as a pile. Each expression in
the pile has the same indentation, in this case two spaces to the right of

the first line.

a := (i :=gcd(234,672); i := 2%i*x6 - i + 1; 1 /1)

Type: Fraction Integer

Here is the same block written on one line. This is how you are required
to enter it at the input prompt.

(a:=1; b :=2; ¢ :=3; [a,b,c] )
[1,2,3]
Type: List PositiveInteger
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AAxiom gives you two ways of writing a block and the preferred way in

an .input file is to use a pile. Roughly speaking, a pile is a block

whose consituent expressions are indented the same amount. You begin a
pile by starting a new line for the first expression, indenting it to

the right of the previous line. You then enter the second expression on

a new line, vertically aligning it with the first line. And so on. If

you need to enter an inner pile, further indent its lines to the right

of the outer pile. Axiom knows where a pile ends. It ends when a subsequent
line is indented to the left of the pile or the end of the file.

Also See:

dhelp if

)help repeat
)help while
)help for
Jhelp suchthat
)help parallel
dhelp lists

O 0O 0O 0O 0 0 o©°

15.3 system clef

— clef.help —

Entering printable keys generally inserts new text into the buffer (unless
in overwrite mode, see below). Other special keys can be used to modify
the text in the buffer. In the description of the keys below, “n means
Control-n, or holding the CONTROL key down while pressing "n". Errors
will ring the terminal bell.

“A/"E : Move cursor to beginning/end of the line.

“F/°B : Move cursor forward/backward one character.

D : Delete the character under the cursor.

“H, DEL : Delete the character to the left of the cursor.

“K : Kill from the cursor to the end of line.

"L : Redraw current line.

~0 : Toggle overwrite/insert mode. Initially in insert mode. Text

added in overwrite mode (including yanks) overwrite
existing text, while insert mode does not overwrite.
"P/°N  : Move to previous/next item on history list.

L «f” (56 p BI3) “repeat” (510 p EOO) “while” G712 p M033) “for” (EH p B “suchthat” (E11
pA0d) “parallel” (159 p[BI7) “lists” (7?7 p 77?)
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"R/"S : Perform incremental reverse/forward search for string on
the history list. Typing normal characters adds to the current
search string and searches for a match. Typing “R/°S marks
the start of a new search, and moves on to the next match.
Typing "H or DEL deletes the last character from the search

string, and searches from the starting location of the last search.

Therefore, repeated DEL’s appear to unwind to the match nearest
the point at which the last "R or °S was typed. If DEL is
repeated until the search string is empty the search location
begins from the start of the history list. Typing ESC or
any other editing character accepts the current match and
loads it into the buffer, terminating the search.

°T : Toggle the characters under and to the left of the cursor.

Y : Yank previously killed text back at current location. Note that
this will overwrite or insert, depending on the current mode.

~U : Show help (this text).

TAB : Perform command completion based on word to the left of the cursor.
Words are deemed to contain only the alphanumeric and the % ! 7 _
characters.

NL, CR : returns current buffer to the program.

DOS and ANSI terminal arrow key sequences are recognized, and act like:

up : same as P
down : same as "N
left : same as "B

right : same as “F

15.4 syntax collection

— collection.help —

Collection -- Creating Lists and Streams with Iterators

A1l of the loop expressions which do not use the repeat leave or
iterate words can be used to create lists and streams. For example:

This creates a simple list of the integers from 1 to 10:
list := [1 for i in 1..10]

[1,2,3,4,5,6,7,8,9,10]
Type: List PositiveInteger
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Create a stream of the integers greater than or equal to 1:

stream := [i for i in 1..]
[1,2,3,4,5,6,7,...]
Type: Stream Positivelnteger

This is a list of the prime numbers between 1 and 10, inclusive:

[i for i in 1..10 | prime? il
[2,3,5,7]
Type: List Positivelnteger

This is a stream of the prime integers greater than or equal to 1:

[i for i in 1.. | prime? i]
[2,3,5,7,11,13,17,...]
Type: Stream Positivelnteger

This is a list of the integers between 1 and 10, inclusive, whose
squares are less than 700:

[i for i in 1..10 while ixi < 700]
(1,2,3,4,5,6,7,8,9,10]
Type: List PositiveInteger

This is a stream of the integers greater than or equal to 1 whose
squares are less than 700:

[i for i in 1.. while i*i < 700]
[1,2,3,4,5,6,7,...]
Type: Stream Positivelnteger

The general syntax of a collection is
[ collectExpression iteratorl iterator2 ... iteratorN ]

where each iterator is either a for or a while clause. The loop
terminates immedidately when the end test of any iterator succeeds
or when a return expression is evaluated in collectExpression. The
value returned by the collection is either a list or a stream of
elements, one for each iteration of the collectExpression.

Be careful when you use while to create a stream. By default Axiom
tries to compute and display the first ten elements of a stream. If
the while condition is not satisfied quickly, Axiom can spend a long
(potentially infinite) time trying to compute the elements. Use

)set streams calculate
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to change the defaults to something else. This also affects the number
of terms computed and displayed for power series. For the purposes of
these examples we have use this system command to display fewer than
ten terms.

15.5 syntax for

— for.help —

for loops

Axiom provide the for and in keywords in repeat loops, allowing you

to integrate across all elements of a list, or to have a variable take
on integral values from a lower bound to an upper bound. We shall refer
to these modifying clauses of repeat loops as for clauses. These clauses
can be present in addition to while clauses (See )help while). As with
all other types of repeat loops, leave (see )help leave) can be used to
prematurely terminate evaluation of the loop.

The syntax for a simple loop using for is
for iterator repeat loopbody

The iterator has several forms. Each form has an end test which is
evaluted before loopbody is evaluated. A for loop terminates immediately
when the end test succeeds (evaluates to true) or when a leave or return
expression is evaluated in loopbody. The value returned by the loop is
the unique value of Void.

for i in n..m repeat

If for is followed by a variable name, the in keyword and then an integer
segment of the form n..m, the end test for this loop is the predicate

i > m. The body of the loop is evaluated m-n+l1 times if this number is
greater than 0. If this number is less than or equal to O, the loop body
is not evaluated at all.

The variable i has the value n, n+l, ..., m for successive iterations
of the loop body. The loop variable is a local variable within the loop
body. Its value is not available outside the loop body and its value and
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type within the loop body completely mask any outer definition of a
variable with the same name.

for i in 10..12 repeat output (i**3)
1000
1331
1728
Type: Void

The loop prints the values of 1073, 1173, and 1273.
a := [1,2,3]
[1,2,3]

Type: List PositiveInteger

for i in 1..#a repeat output(a.i)

1
2
3
Type: Void
Iterate across this list using "." to access the elements of a list

and the # operation to count its elements.

This type of iteration is applicable to anything that uses ".". You
can also use it with functions that use indices to extract elements.

m := matrix [ [1,2],[4,3],[9,0] ]

Type: Matrix Integer
Define m to be a matrix.

for i in 1..nrows(m) repeat output row(m.i)
[1,2]
[4,3]
[9,0]
Type: Void

Display the rows of m.
You can iterate with for-loops.
for i in 1..5 repeat

if odd?(i) then iterate
output (i)
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Type: Void

Display the even integers in a segment.

for i in n..m by s repeat

By default, the difference between values taken on by a variable in
loops such as

for i in n..m repeat

is 1. It is possible to supply another, possibly negative, step value
by using the by keyword along with for and in. Like the upper and lower
bounds, the step value following the by keyword must be an integer. Note
that the loop

for i in 1..2 by O repeat output(i)

will not terminate by itself, as the step value does not change the
index from its initial value of 1.

for i in 1..5 by 2 repeat output(i)
1
3
5
Type: Void

This expression displays the odd integers between two bounds.

for i in 5..1 by -2 repeat output(i)
5
3
1
Type: Void

Use this to display the numbers in reverse order.

for i in n.. repeat

If the value after the ".." is omitted, the loop has no end test. A
potentially infinite loop is thus created. The variable is given the
successive values n, n+l, n+2, ... and the loop is terminated only

if a leave or return expression is evaluated in the loop body. However,
you may also add some other modifying clause on the repeat, for example,
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a while clause, to stop the loop.

for i in 15.. while not prime?(i) repeat output(i)
15
16
Type: Void

This loop displays the integers greater than or equal to 15 and less
than the first prime number greater than 15.

for x in 1 repeat

Another variant of the for loop has the form:
for x in list repeat loopbody
This form is used when you want to iterate directly over the elements
of a list. In this form of the for loop, the variable x takes on the
value of each successive element in 1. The end test is most simply
stated in English: "are there no more x in 17"
1 := [0, -5, 3]
[0, -5, 3]
Type: List Integer
for x in 1 repeat output(x)
0
-5
3
Type: Void
This displays all of the elements of the list 1, one per line.
Since the list constructing expression
expand [n..m]
creates the list
[n, nt1, ..., m]
you might be tempted to think that the loops
for i in n..m repeat output(i)

and

for x in expand [n..m] repeat output(x)
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are equivalent. The second form first creates the expanded list

(no matter how large it might be) and then does the iteration. The
first form potentially runs in much less space, as the index variable
i is simply incremented once per loop and the list is not actually
created. Using the first form is much more efficient.

0f course, sometimes you really want to iterate across a specific list.

This displays each of the factors of 2400000:

for £ in factors(factor(2400000)) repeat output(f)
[factor= 2, exponent= 8]
[factor= 3, exponent= 1]
[factor= 5, exponent= 5]
Type: Void

15.6 syntax if

— if.help —

If-then-else

Like many other programming languages, Axiom uses the three keywords
if, then, and else to form conditional expressions. The else part of
the conditional is optional. The expression between the if and then
keywords is a predicate: an expression that evaluates to or is
convertible to either true or false, that is, a Boolean.

The syntax for conditional expressions is

if predicate then expressionl else expression2
where the "else expression2" part is optional. The value returned from
a conditional expression is expressionl if the predicate evaluates to
true and expression2 otherwise. If no else clause is given, the value

is always the unique value of Void.

An if-then-else expression always returns a value. If the else clause

is missing then the entire expression returns the unique value of Void.

If both clauses are present, the type of the value returned by if is
obtained by resolving the types of the values of the two clauses.
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The predicate must evaluate to, or be convertible to, an object of type
Boolean: true or false. By default, the equal sign "=" creates an equation.

Type: Equation Polynomial Integer

This is an equation, not a boolean condition. In particular, it is
an object of type Equation Polynomial Integer.

However, for predicates in if expressions, Axiom places a default

target type of Boolean on the predicate and equality testing is performed.
Thus you need not qualify the "=" in any way. In other contexts you may
need to tell Axiom that you want to test for equality rather than create
an equation. In these cases, use "Q@" and a target type of Boolean.

The compound symbol meaning "not equal" in Axiom is ""=". This can be
used directly without a package call or a target specification. The
expression "a "= b" is directly translated to "not(a = b)".

Many other functions have return values of type Boolean. These include
<, <=, >, >=, "=, and member?. By convention, operations with names

ending in "?" return Boolean values.

The usual rules for piles are suspended for conditional expressions. In
.input files, the then and else keywords can begin in the same column
as the corresponding if by may also appear to the right. Each of the
following styles of writing if-then-else expressions is acceptable:

if i>0 then output("positive") else output("nonpositive")

if i>0 then output("positive")
else output("nonpositive")

if i>0 then output("positive")
else output("nonpositive")

if i>0
then output("positive")
else output("nonpositive")

if i>0
then output("positive")
else output("nonpositive")

A block can follow the then or else keywords. In the following two
assignments to a, the then and else clauses each are followed by two

line piles. The value returned in each is the value of the second line.

a =
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if i > 0 then
j = sin(i * pi())
exp(j + 1/3)
else
j = cos(i * 0.5 * pi())
log(abs(j)**5 + i)

a :=
if i >0

then
j = sin(i * pi())
exp(j + 1/3)

else
j = cos(i * 0.5 * pi())
log(abs(j)**5 + i)

These are both equivalent to the following:
a :=

if i > 0 then (j := sin(i * pi()); exp(j + 1/j))
else (j := cos(i * 0.5 * pi()); log(abs(j)**5 + i))

15.7 syntax iterate

— iterate.help —

iterate in loops

Axiom provides