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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On October 1, 2001 Axiom was withdrawn from the market and ended life as a commer-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))
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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” (53141 p B4).

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” (60.0.23 p [043)).

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” (G0.0.23 p 043).

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” ([E0.0.23] p B43]).

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” ([GILO23] p 043) 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 (BZ31] page £30).

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” ([@4.30.4] p [[13]) 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 p943]
makeInitialModemapFrame p30]

[i

[

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

[initHist ph59)
[initializeInterpreterFrameRing ph33]
[spadStartUpMsgs pI9]

[
[
[

restart0 pI8]
readSpadProfilelfThere pO21]

spad p20]
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[$openServerlfTrue pI0
[$SpadServername p??]
[$SpadServer pIZ]
[$I0index p?7]
[$InteractiveFrame p?7]
[$printLoadMsgs p713]
[$current-directory 7]
[$displayStartMsgs plr20]
[$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 p930]
sayKeyedMsg p331]
sayMSG p333]
$msgAlist p328]
$opSysName p?7?]
$linelength P751]
*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)
(dsetq (n . charPart) arglist)
(if (<= n 0)

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

4.3.6 Starts the interpreter but do not read in profiles

[setOutputAlgebra p740]
[runspad p20]

[$PrintCompilerMessagelfTrue p??]

— defun spad —

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

4.3.7 defvar $quitTag

— initvars —

(defvar |$quitTag| system::xquit-tagx)

4.3.8 defun runspad
[quit Tag p20]

[coerceFailure p?7?]
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[top-level p??]

[seq p?7?]

[exit p?7?]
[resetStackLimits p21]
[ncTopLevel p25]

[

$quit Tag p20]
— defun runspad —

(defun |runspad| ()
(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?7]
— 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 pO22]

— 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.
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5.1.16 defvar $promptMsg

— initvars —

(defvar |$promptMsg| ’S2CTP023)

5.1.17 defvar $newcompErrorCount

— initvars —

(defvar |$newcompErrorCount| 0)

5.1.18 defvar $nopos

— initvars —

(defvar |$nopos| (list ’|noposition]))

[mkprompt pd2]
intloopReadConsole p29]
intloopInclude pl63]

promptMsg p28]
systemCommandFunction p??]

$

$

$ncMsgList p27]
$erMsgToss p??]
$lastPos p?7?]
$inclAssertions p??]
$okToExecuteMachineCode p??]
$newcompErrorCount p2§]
$libQuiet p?7?]

$fn p?7]

$

nopos p2g]

— defun SpadInterpretStream —

[
[
[
[
[
[
[
[
[
[
[
[
[
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(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 |
|$1ibQuiet| [$£fnl| |$noposl))
(setq |$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 |$systemCommandFunction| #’|InterpExecuteSpadSystemCommand|)
(setq |$promptMsg| ’s2ctp023)
(if interactive?
(progn
(princ (mkprompt))
(lintloopReadConsole| "" str))
(lintloopInclude| source 0))))

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.
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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 ploI7]
[mkprompt pA2]
[intloopReadConsole p29]
[intloopPrefix? p33]
[intnplisp p36]
[setCurrentLine pT]
[ncloopCommand pAGg]
[concat PI003)
[ncloopEscaped pi31]
[intloopProcessString p37]
[

$dalymode po3T]
— defun intloopReadConsole —

(defun |intloopReadConsole| (b n)
(declare (special $dalymode))
(let (¢ d pfx input)
(setq input (|serverReadLine| *standard-inputx*))
(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 (|intloopPrefix?| ")fi" input))
(when (and pfx (or (string= pfx ")fi") (string= pfx ")fin")))
(throw ’|top_levell| nil))
(when (and (equal b "") (setq d (lintloopPrefix?| ")" input)))
(IsetCurrentLine| d)
(setq ¢ (IncloopCommand| d n))
(princ (mkprompt))
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(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| "" ¢)))

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))
#+(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)
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5.3.3 defvar $intSpadReader

— initvars —

(defvar |$intSpadReader| ’SPAD_READER)

5.3.4 defun InterpExecuteSpadSystemCommand

[intCoerceFailure p31]
[intSpadReader p32]
[ExecutelnterpSystemCommand p32]
[$intSpadReader p32]
[$intCoerceFailure p31]

— defun InterpExecuteSpadSystemCommand —

(defun |InterpExecuteSpadSystemCommand| (string)
(declare (special |$intSpadReader| |$intCoerceFailurel))
(catch |$intCoerceFailure|
(catch |$intSpadReader]|
(|ExecuteInterpSystemCommand| string))))

5.3.5 defun ExecutelnterpSystemCommand

[intProcessSynonyms p33]
[substring p??]
[doSystemCommand pA26]
[$currentLine p?7]

— defun ExecutelnterpSystemCommand —

(defun |ExecutelInterpSystemCommand| (string)
(let (l|$currentLinel)
(declare (special |$currentLinel))
(setq string (|intProcessSynonyms| string))
(setq |$currentline| string)
(setq string (substring string 1 nil))
(unless (equal string "") (|doSystemCommand| string))))
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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 pI002]

substring p?7?]
string2id-n p?7?]

[

[

[

[nequal p?7?]
[strconc p?7?]
[size pI00T]

[

Fplacstr p?7?]
[
[

processSynonyms p33]
$CommandSynonymAlist pd5g]

— defun processSynonyms —

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

(cond
((and to (nequal 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)))

((> 1 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??]

[allocate-relocatable-pages p?7?]

[set-hole-size p?7?]

— defun init-memory-config 0 —

(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)
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(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 p40Q]
[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)"))))

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))))
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5.3.11 defun Interpret a line of lisp code

This is used to hande )1isp top level commands [nplisp p452]
[$currentLine p??]

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

(setq |$currentlLinel| s)
(lnplisp| |$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 —
(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??]
[$InitialModemapFrame pd]

— defun makelnitialModemapFrame 0 —
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(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 p4I]
[intloopProcess pbd]

[next p3Y]
[incString p39]

— defun intloopProcessString —

(defun |intloopProcessString| (s n)
(|setCurrentLine| s)
(lintloopProcess| n t

(Inext| #’|ncloopParsel

(Inext| #’|lineoftoks| (|incStringl| s)))))

5.3.17 defun ncloopParse

[ncloopDQlines p72)
[npParse pI43]
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[dqToList p346]

— 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 (|npParsel| (ldqToList| dq)))) (cdr s))))

5.3.18 defun next

[Delay (I
[nextl pi38]

— defun next —

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

5.3.19 defun nextl

[StreamNull p335]
[incAppend p88]
[next p3Y]

— defun nextl —

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



5.3. HELPER FUNCTIONS

5.3.20 defun incString

[incRenumber P75

[incLude pl7g]
[Top pI7g]

— 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))
#+(or :cmulisp :cmu)

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

(defun reclaim () "Call the garbage collector" (cl::gc))
#+(OR 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))
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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/"
"/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]
[$spadroot pI2]
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[$directory-list pg]
[$relative-directory-list pIT]
[$library-directory-list pd]
[$relative-library-directory-list plI]
[$defaultMsgDatabaseName plg]
[$msgDatabaseName p328]
[$current-directory pI]

— 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:

e If there is no $currentLine set it to the input
e 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.

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 —
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(defun |setCurrentLinel| (s)
(declare (special |$currentLinel))
(cond
((null |$currentLine|) (setq |$currentLine| s))
((and (stringp |$currentLinel|) (stringp s))
(setq |$currentline| (list |$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 PJI003]

substring p?7?]

currenttime p?7?]
$inputPromptType 23]
$10index 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|) ") -> "))

(| frame|

(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 —
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(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 —

(defvar |$EndServerSession| nil)

5.3.29 defvar $NeedToSignalSessionManager

— initvars —

(defvar |$NeedToSignalSessionManager| nil)
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5.3.30 defvar $sockBufferLength

— initvars —

(defvar |$sockBufferLength| 9217)

5.3.31 READ-LINE in an Axiom server system

[coerceFailure p??]
[top-level p??]
[spad-reader p?7]
[read-line p?7?]

[addNewInterpreterFrame p539)

[sockSendInt p??)

[sockSendString p?7?]

[mkprompt pid2]

[sockGetInt p??]

[lassoc p?7?]

[changeToNamedInterpreterFrame ph38]

[sockGetString p??]

[unescapeStringsInForm pl63]

[protectedEVAL p6]

[executeQuietCommand piA7]

[parseAndInterpret p48]

[serverReadLine is-console (vol9)]

[serverSwitch p?7?]

[$KillLispSystem p?7?]

[$NonSmanSession p?7?]

[$SpadCommand p?7?]

[$QuietSpadCommand p??]

[$MenuServer p??]

[$sockBufferLength pad]

[$LispCommand p?7?]

[$EndServerSession p3]

[$EndSession p?7?]

[$SwitchFrames p?7?]

[$CreateFrameAnswer p?7]

[$currentFrameNum pA3]

[$frameNumber pi3]

[$frameAlist pA2]

[$CreateFrame p?7?]

[$Calllnterp p??]
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$EndOfOutput p??]
$SessionManager p?7]

$Need ToSignalSessionManager pd3]
$EndServerSession pd3]
$SpadServer pI2]

*

— 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| |$EndOfOutputl))
(setq |$NeedToSignalSessionManager| nil)
(setq action (l|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]))
(I sockSendString| |$SessionManager| (mkprompt)))
((= action |$SwitchFrames|)
(setq |$currentFrameNum| (|sockGetInt| |$SessionManager|))
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(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 |$NeedToSignalSessionManager| t)
(setq stringbuf (make-string 512))
(IsockGetString| |$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)
(GRS EDDDDD))

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

— defun executeQuietCommand —

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

[ncParseAndInterpretString pS]
$InteractiveMode p24]

$boot p25]
$spad p20]

$e p?7?]
$InteractiveFrame p?7]

[
[
[
[
[

— defun parseAndInterpret —

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

5.3.36 defun ncParseAndInterpretString

[processInteractive p49]

[packageTran pl67]
[parseFromString piAg]

— defun ncParseAndInterpretString —

(defun |ncParseAndInterpretString| (s)
(IprocessInteractive| (|packageTran| (|parseFromString| s)) nil))

5.3.37 defun parseFromString

[next pi38]
[ncloopParse pi37]
[lineoftoks pIT3]
[incString p39)
[StreamNull pB35]
[pf2Sex pB0T]
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[macroExpanded p224]
— defun parseFromString —

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

5.3.38 defvar $interpOnly

— initvars —

(defvar |$interpOnly| nil)

5.3.39 defvar $minivectorNames

— initvars —

(defvar |$minivectorNames| nil)

5.3.40 defvar $domPvar

— initvars —

(defvar |$domPvar| nil)

5.3.41 defun processInteractive

Parser Output --> Interpreter

49



50

CHAPTER 5. HANDLING TERMINAL INPUT

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??]
pairp p?7?]

car p??)

rocessInteractivel pb2]
reportInstantiations plf19]
clrhash p??]
writeHistModesAndValues pb&]]

pdateHist pboT]

$op p?7]

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

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

$minivector p?7?]
$minivectorCode p??]
$minivectorNames pd9]
$domPvar 9]

$inRetract p?7]
$instantRecord p??]
$reportInstantiations pl719]
$ProcessInteractiveValue p52]
$defaultFortVar p??]
$interpreterTimedNames p? 7]
$interpreterTimedClasses p??]

[
la
b
[
[
[
[u
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

— defun processInteractive —

(defun |processInteractive| (form posnForm)
(let (l$opl |$Coerce| |$compErrorMessageStack| |$freeVars]|
| $mapList| |$compilingMap| |$compilingLoopl
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|$interpOnly|
| $StreamFrame |
| $analyzingMapList |
| $instantCoerceCount |
|$instantMmCondCount |
|$minivectorCode |
|$inRetract| object)
(declare (special |$opl| |$Coercel
|$freeVars| |$mapList|

| $compilingLoopl|

| $timeGlobalName |
|$localVars|
|$instantCoerceCount |

| $instantMmCondCount |
|$minivectorCode|
|$inRetract|

| $declaredMode |

|$ProcessInteractiveValue|

|$interpreterTimedNames |
(linitializeTimedNames|
(if (pairp form) ;
(setq |$opl| (qcar form))
(setq |$op| form))

(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)

| $whereCachelist |

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

|$interpreterTimedNames |

| $timeGlobalName |
|$localVars]|

|$lastLineInSEQ|
|$instantCanCoerceCount |
|$fortVar|
|$minivectorNames |

|$minivector|
| $domPvar |

| $compErrorMessageStack|
|$compilingMapl|

| $whereCacheList |
| $declaredMode |
|$1lastLineInSEQ|

|$minivector|

| $domPvar |

| $reportInstantiations|

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

list of maps being type analyzed
true when compiling a map

true when compiling a loop body
true when in interp only mode

maps compiled because of where

see incrementTimeSum

used in printing streams

weak type propagation for symbols
list of local variables in function

; names of maps currently being analyzed

see evallF and friends

default FORTRAN variable name
variable name for FORTRAN output

(setq object (|processInteractivel| form posnForm))

(unless |$ProcessInteractiveValuel
(when |$reportInstantiations]|
(lreportInstantiations|)

o1
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(clrhash |$instantRecord]))
(lwriteHistModesAndValues|)
(lupdateHist|))

object))

5.3.42 defvar $ProcessInteractiveValue

— initvars —

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

5.3.43 defvar SHTCompanionWindowID

— initvars —

(defvar |$HTCompanionWindowID| nil)

5.3.44 defun processInteractivel

This calls the analysis and output printing routines [recordFrame p88T]
[start TimingProcess p?7?]
[interpret TopLevel ph3]
[stopTimingProcess p??]
[record AndPrint pbd]
[objValUnwrap p?7]
[objMode p??]

[$e p?7]

[$ProcessInteractive Value p52]

[$InteractiveFrame p?7]

— defun processInteractivel —

(defun |processInteractivel| (form posnForm)
(let (I$el object)



5.3. HELPER FUNCTIONS

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

5.3.45 defun interpretTopLevel

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

— defun interpretTopLevel —

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

c)))

5.3.46 defvar $genValue

53

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
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locally.
— initvars —

(defvar |$genValue| nil "evaluate generated code if true")

5.3.47 defun Type analyzes and evaluates expression x, returns ob-
ject

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

— defun interpret —

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

5.3.48 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]
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[keyedSystemError p??]
[$genValue ph3]

[$eval p?7]
— defun interpretl —

(defun |interpretl| (x rootMode posnForm)
(let (node modeSet newRootMode argVal val)
(declare (special |$genValue| |$evall))
(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))))))))

5.3.49 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?7?]
[pairp p?7?]
[member PI004]
[objNew p??]
[systemErrorHere p??]
[coercelnteractive p??]
[throwKeyedMsgCannotCoerceWithValue p?7?]
[$EmptyMode p??]
[$Throw AwayMode p??]

— defun interpret2 —

(defun |interpret2| (object ml posnForm)
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(declare (ignore posnForm))
(let (x m op ans)
(declare (special |$EmptyMode| |$ThrowAwayModel))
(cond
((equal ml |$ThrowAwayMode|) object)
(t
(setq x (lobjVall object))
(setq m (|lobjMode| object))
(cond
((equal m |$EmptyModel)
(cond
((and (pairp 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 ml))

ans

(| throwKeyedMsgCannotCoerceWithValue| x m m1)))

(t object))))))

5.3.50 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. [nequal p?7?]
[output p??)

[putHist phos]
[objNewWrap p?7?]
[printTypeAndTime ph8]
[printStorage phs]
[printStatisticsSummary pb]
[mkCompanionPage p??]
[record AndPrintTest p??]
[$outputMode p??]
[$mkTestOutputType p??]
[$runTestFlag p??]

[$e p?7?]

[$mkTestFlag p??]
[$HTCompanionWindowID p52]
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QuietCommand p4T]
printStatisticsSummaryIfTrue pr20]
print TypelfTrue g729]
printStoragelfTrue p?7?]
printTimelfTrue Pr28]

algebraOutputStream p739]
collectOutput p??]
EmptyMode p?7?]
printVoidIfTrue pl730]
outputMode p?7?]

print AnyIfTrue pl712]

— defun recordAndPrint —

(defun |recordAndPrint| (x md)

(let (l|$outputMode| xp mdp mode)

(declare (special |$outputMode| |$mkTestOutputType| |$runTestFlag| |$el
| $mkTestFlag| |$HTCompanionWindowID| |$QuietCommand |
|$printStatisticsSummaryIfTrue| |$printTypelfTruel
|$printStorageIfTrue| |$printTimeIlfTrue| |[$Voidl|
| $algebraOutputStream| |$collectOutput| |$EmptyModel
|$printVoidIfTrue| |$outputMode| |$printAnyIlfTruel))

(cond
((and (equal md °’(|Any|)) |$printAnyIfTruel)
(setq mdp (car x))
(setq xp (cdr x)))
(t
(setq mdp md)
(setq xp x)))
(setq |$outputMode| md)
(if (equal md |$EmptyModel)
(setq mode (lquadSchl))
(setq mode md))
(when (or (nequal md |$Void|) |$printVoidIfTruel)
(unless |$collectOutput| (terpri |$algebraOutputStream]))
(unless |$QuietCommand| (|output| xp mdp)))
(lputHist| ’% ’lvaluel (|objNewWrap| x md) [$el)
(when (or |$printTimeIfTrue| |$printTypelfTruel)
(IprintTypeAndTime| xp mdp))
(when |$printStoragelfTrue| (|printStoragel))
(when |$printStatisticsSummaryIfTrue| (|printStatisticsSummary|))
(when (integerp |$HTCompanionWindowID|) (|mkCompanionPage| md))
(cond
(I$mkTestFlag| (lrecordAndPrintTest| md))
(I$runTestFlagl|
(setq |$mkTestOutputType| md)
’ |donel)
(t ?ldonel))))
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5.3.51 defun printStatisticsSummary

[sayKeyedMsg pi331]
[statisticsSummary p??]

[$collectOutput p??]

— defun printStatisticsSummary —

(defun |printStatisticsSummary| ()
(declare (special |$collectOutput|))
(unless |$collectOutput|
(|sayKeyedMsg| ’S2GL0017 (list (|statisticsSummaryl)))))

5.3.52 defun printStorage

[makeLongSpaceString p??]
[$interpreterTimedClasses p?7?]
[$collectOutput p??]
[$interpreter TimedNames p?7]

— defun printStorage —

(defun |printStoragel| ()
(declare (special |$interpreterTimedClasses| |$collectOutput]|
|$interpreterTimedNames|))
(unless |$collectOutput|
(|sayKeyedMsg| ’S2GL0016
(list
(ImakeLongSpaceString]|
|$interpreterTimedNames |
|$interpreterTimedClasses|)))))

5.3.53 defun printTypeAndTime

[printTypeAndTimeSaturn plQ]
[print TypeAndTimeNormal p9)
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[$saturn p?7?]

— defun printTypeAndTime —

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

(if |$saturn|
(lprintTypeAndTimeSaturn| x m)
(lprintTypeAndTimeNormal| x m)))

5.3.54 defun printTypeAndTimeNormal

[qcar p??]

[pairp p??]

[retract p??)
[objNewWrap p??]
[objMode p??]
[sameUnionBranch ploT]
[makeLongTimeString p??]
[msgText P62

[sayKeyedMsg p331]
[justifyMyType p62]
[$outputLines p??]
[$collectOutput p??]

[$print TypelfTrue pr29]
[$print TimelfTrue p728]
[$outputLines p??]
[$interpreterTimedNames p? 7]
[$interpreterTimedClasses p?7?]

— defun printTypeAndTimeNormal —

(defun |printTypeAndTimeNormal| (x m)
(let (xp mp timeString result)

(declare (special |$outputLines| [$collectOutput| |$printTypelfTruel
|$printTimeIfTrue| |$outputlines]|

|$interpreterTimedNames |

(cond
((and (pairp m) (eq (qcar m) ’|Unionl))

(setq xp (lretract| (lobjNewWrap| x m)))

(setq mp (lobjModel| xp))

(setq m

(cons ’|Union]|

(append

|$interpreterTimedClasses|))

59
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(dolist (arg (qcdr m) (nreverse result))
(when (|sameUnionBranch| arg mp) (push arg result)))
(List "..."))))))
(when |$printTimeIfTruel
(setq timeString
(lmakeLongTimeString|
|$interpreterTimedNames |
|$interpreterTimedClasses|)))
(cond
((and |$printTimeIfTrue| |$printTypelfTruel)
(if |$collectOutput|
(push (|msgText| ’S2GL0012 (list m)) |$outputLines]|)
(I sayKeyedMsg| ’S2GL0014 (list m timeString ))))
(I$printTimeIfTruel
(unless |$collectOutput| (|sayKeyedMsg| ’S2GL0013 (1list timeString))))
(I$printTypelfTrue|
(if |$collectOutput|
(push (|justifyMyTypel (ImsgText| ’S2GL0012 (list m))) |$outputlines]|)
(|sayKeyedMsg| ’S2GL0012 (1list m)))))))

5.3.55 defun printTypeAndTimeSaturn

[makeLongTimeString p??]
form2StringAsTeX p?7?]
devaluate p??]

printAsTeX pleT]

$print TimelfTrue Pgr2g]

$print TypelfTrue p729]
$interpreterTimedClasses p?7?]
$interpreterTimedNames p??]

[
[
[
[
[
[
[

— defun printTypeAndTimeSaturn —

(defun |printTypeAndTimeSaturn| (x m)
(declare (ignore x))
(let (timeString typeString)
(declare (special |$printTimeIfTruel| |$printTypelfTruel
|$interpreterTimedClasses| |$interpreterTimedNames|))
(if |$printTimeIfTruel
(setq timeString
(ImakeLongTimeString|
|$interpreterTimedNames |
|$interpreterTimedClasses|))
(setq timeString ""))
(if |$printTypelfTruel
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(setq typeString (|form2StringAsTeX| (|devaluate| m)))
(setq typeString ""))

(when |$printTypelfTruel
(lprintAsTeX| "\\axPrintType{")
(if (consp typeString)

(mapc #’|printAsTeX| typeString)
(IprintAsTeX| typeString))
(lprintAsTeX| "}"))

(when |$printTimeIfTrue]
(IprintAsTeX| "\\axPrintTime{")
(lprintAsTeX| timeString)
(lprintAsTeX| "3}"))))

5.3.56 defun printAsTeX
[$texOutputStream p??]
— defun printAsTeX 0 —

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

5.3.57 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 (pairp uArg)
(eq (qcar uArg) ’|:1)
(progn

(setq t1 (qcdr uArg))
(and (pairp t1)
(progn
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(setq t2 (qcdr t1))
(and (pairp t2)
(eq (qcdr t2) nil)
(progn (setq t3 (gcar t2)) t))))))
(equal t3 m))
(t (equal uArg m)))))

5.3.58 defun msgText

[segmentKeyedMsg p332]

getKeyedMsg pB337]
substituteSegmentedMsg p??]

[
[
[lowSegmentedMsg p??]
[$linelength p75]
[$margin p751]

— 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)))))

5.3.59 defun Right-justify the Type output

[fillerSpaces P20
[$linelength p751]

— defun justifyMyType —

(defun |justifyMyTypel (arg)
(let (len)
(declare (special $linelength))
(setq len (|#| arg))
(if (> len $linelength)
arg
(concat (|fillerSpaces| (- $linelength len)) arg))))
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5.3.60 defun Destructively fix quotes in strings

[unescapeStringsInForm pi63]
[$funnyBacks p??]
[$funnyQuote p?7?]

— defun unescapeStringsInForm —

(defun |unescapeStringsInForm| (form)
(let (str)
(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))))

5.3.61 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)))

5.3.62 defun intloopInclude0

[incStream pl74]
[intloopProcess pod]

[next p3Y]
[intloopEchoParse p[70]
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[insertpile p331]
[lineoftoks pIT3]

[$lines p?7?]
— defun intloopInclude0 —

(defun |intloopIncludeO| (|st| |name| |nl|)
(let (I$linesl|)
(declare (special |$lines]|))
(setq |$lines| (|incStream| |st| |namel))
(lintloopProcess| |n| NIL
(Inext| #’|intloopEchoParsel|
(Inext| #’|insertpilel
(Inext| #’|lineoftoks]|
[$1lines|))))))

5.3.63 defun intloopProcess

[StreamNull p335]

pfAbSynOp? pTd]
setCurrentLine pl4]

[

[

[tokPart pl415]
[intloopProcess pl6d]
[intloopSpadProcess pl6h]
[$systemCommandFunction p??]
[$systemCommandFunction p??]

— defun intloopProcess —

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

5.3.64 defun intloopSpadProcess

[flung p??]

SpadCompileltem p??]
intCoerceFailure p31]
intSpadReader p32]

ncPutQ paI8]

CatchAsCan p?7?]

Catch p??]
intloopSpadProcess,interp plog]
$currentCarrier p?7?]
$ncMsgList p27]
$intCoerceFailure p37]
$intSpadReader p32]
$prevCarrier p?7]

$stepNo p?7]
$NeedToSignalSessionManager pi3]
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 ’|SpadCompileItem|
(catch |$intCoerceFailure]|
(catch |$intSpadReader|
(lintloopSpadProcess,interp| cc ptree interactive?)))))
(setq |$NeedToSignalSessionManager| t)
(setq |$prevCarrier| |$currentCarrier|)
(cond
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((eq result ’|ncEnd|) stepNo)
((eq result ’|ncError|) stepNo)
((eq result ’|ncEndItem|) stepNo)
(t (1+ stepNo)))))

5.3.65 defun intloopSpadProcess,interp

[ncConversationPhase pl69]

[ncEltQ p418]
[ncError pl70]

— defun intloopSpadProcess,interp —

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

(unless (eql (length (IncEltQ| cc ’|messages|)) 0) (IncError|)))

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

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

[intSayKeyedMsg pl67]
[pform p?7?]

[ncPutQ p4I8]

— defun phParse —

(defun |phParse| (carrier ptree)
(IncPutQ| carrier ’|ptree| ptree)
> ok)
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5.3.67 defun intSayKeyedMsg

[sayKeyedMsg pi331]
[packageTran 67

— defun intSayKeyedMsg —

(defun |intSayKeyedMsgl| (key args)
(|sayKeyedMsg| (|packageTran| key) (|packageTran| args)))

5.3.68 defun packageTran

[packageTran pl67]
— defun packageTran 0 —

(defun |packageTran| (sex)
(cond
((symbolp sex)
(cond
((eq *package* (symbol-package sex)) sex)
(t (intern (string sex)))))
((consp sex)
(rplaca sex (|packageTran| (car sex)))
(rplacd sex (|packageTran| (cdr sex)))
sex)

(t sex)))

5.3.69 defun phIntReportMsgs

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

[ncEltQ p4I8]
[ncPutQ p4I8]
[processMsgList p371]
[intSayKeyedMsg 67
[$erMsgToss p??]

— defun phIntReportMsgs —
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(defun |phIntReportMsgs| (carrier interactive?)
(declare (ignore interactive?))
(let (nerr msgs lines)
(declare (special |$erMsgToss|))
(cond
(| $erMsgToss| ’ok)
(t
(setq lines (|ncEltQ| carrier ’|lines]|))
(setq msgs (|ncEltQ| carrier ’|messages]|))
(setq nerr (length msgs))
(IncPutQ| carrier °’|ok?| (eql nerr 0))
(cond
((eql nerr 0) ’ok)
(t
(lprocessMsglList| msgs lines)
(lintSayKeyedMsg| ’S2CTP010 (1list nerr))
’0k))))))

5.3.70 defun phlnterpret
[ncEltQ pA18]

[intInterpretPform piG8]

[ncPutQ p4I8]

— defun phlnterpret —

(defun |phlInterpret| (carrier)

(let (val ptree)
(setq ptree (IncE1ltQ| carrier ’|ptreel))
(setq val (|lintInterpretPform| ptree))
(IncPutQ| carrier ’|valuel| val)))

5.3.71 defun intInterpretPform

[processInteractive pi9]
[zeroOneTran p69]

[packageTran pl67]
[pf2Sex p301]

— defun intInterpretPform —



5.3. HELPER FUNCTIONS

(defun |intInterpretPform| (pf)
(IprocessInteractive| (|zeroOneTran| (|packageTran| (|pf2Sex| pf))) pf))

5.3.72 defun zeroOneTran
[nsubst p??]
— defun zeroOneTran 0 —

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

5.3.73 defun ncConversationPhase

[ncConversationPhase,wrapup pg9]
[$ncMsgList p27]

— defun ncConversationPhase —

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

5.3.74 defun ncConversationPhase,wrapup
[$ncMsgList p27]

— defun ncConversationPhase,wrapup —
(defun |ncConversationPhase,wrapup| (carrier)

(declare (special |$ncMsglistl))
((lambda (Var5 m)
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(loop
(cond

((or (atom Var5) (progn (setq m (car Var5)) nil))

(return nil))

(t

(IncPutQ| carrier ’|messages| (cons m (IncEltQ| carrier ’|messagesl|)))))
(setq Var5 (cdr Varb))))
| $ncMsgLlist| nil))

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

(defun |ncError| O
(throw ’|SpadCompileItem| ’|ncError|))

5.3.76 defun intloopEchoParse

[ncloopDQlines p72)
[setCurrentLine pT]
[mkLineList pl7]]
[ncloopPrintLines pl7T]
[npParse pI43]
[dqToList p346]
[$EchoLines p??]
[$lines p?7?]

— 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 (IncloopDQlines| dgq |$lines|))
(setq lines (car t1))
(setq cudr (cadr t1))
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(IsetCurrentLine| (|mkLineList| lines))
(when |$EchoLines| (|ncloopPrintLines| lines))
(setq |$lines| cudr)

(cons (list (list lines (|npParse| (|dqToList| dq)))) (cdr s))))

5.3.77 defun ncloopPrintLines

;ncloopPrintLines lines ==

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

— defun ncloopPrintLines 0 —

(defun |ncloopPrintLines| (lines)
((lambda (Var4 line)
(1oop
(cond
((or (atom Var4) (progn (setq line (car Var4)) nil))
(return nil))
(t (write-line (cdr line))))
(setq Var4 (cdr Var4))))
lines nil)
(write-line " "))

5.3.78 defun mkLineList

;mkLinelList 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
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((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))
(t 1))

5.3.79 defun nonBlank

;nonBlank str ==
value := false
for i in 0..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 ’| [)))
(identity (progn (setq value t) (return value)))))))
(setq i (+ i 1))))
(maxindex str) 0)
value))

5.3.80 defun ncloopDQlines

[StreamNull pB35]
[poGlobalLinePosn pl73]
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[tokPosn pT5]
[streamChop pl73]

— defun ncloopDQlines —

(defun |ncloopDQlines| (dq stream)

(let (b a)
(IStreamNull| stream)
(setq a (|poGlobalLinePosn| (|tokPosn| (cadr dq))))
(setq b (lpoGlobalLinePosn| (caar stream)))
(IstreamChop| (+ (- a b) 1) stream)))

5.3.81 defun poGlobalLinePosn

[InGlobalNum p348]
[poGetLineObject p363]

[ncBug p70)

— defun poGlobalLinePosn —

(defun |poGlobalLinePosn| (posn)
(if posn
(|1nGlobalNum| (|poGetLineObject| posn))
(IncBugl| "old style pos objects have no global positions" nil)))

5.3.82 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 p335]

[streamChop T3]

[ncloopPrefix? p450]

— defun streamChop —

(defun |streamChop| (n s)

(let (d ¢ lyne b a tmpl)
(cond
((IStreamNull| s) (list nil nil))
((eql n 0) (list nil s))



74 CHAPTER 5. HANDLING TERMINAL INPUT

(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)))))

5.3.83 defun ncloopInclude0

[incStream plr4]

ncloopProcess p??]

insertpile p337]
lineoftoks pI13]

[
[
[ncloopEchoParse p?7?]
[
[
[$lines p?7?]

— defun ncloopInclude0 —

(defun |ncloopIncludeO| (st name n)
(let (I$linesl)
(declare (special |$lines]|))
(setq |$lines| (|incStream| st name))
(IncloopProcess| n nil
(Inext| #’|ncloopEchoParsel|
(Inext| #’|insertpilel
(Inext| #’|lineoftoks|
[$1lines|))))))

5.3.84 defun incStream

[incRenumber pl75]
[incLude p7g]
[incRgen pI04]
[Top pl8]

— defun incStream —

(defun |incStream| (st fn)
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(declare (special |Topl))
(lincRenumber| (lincLude| O (lincRgen| st) 0 (list fn) (list [Topl))))

5.3.85 defun incRenumber

[incZip pTo]
[incIgen H70]

— defun incRenumber —

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

5.3.86 defun incZip

[Delay pI05]
[incZipl piro]

— defun incZip —

(defun |incZipl (g f1 £2)
(IDelay| #’|incZipll| (list g f1 £2)))

5.3.87 defun incZipl

[StreamNull pB35]
[incZip pl7o]

— defun incZipl —

(defun |incZipl| (&rest z)
(let (£2 f1 g)
(setq g (car z))
(setq f1 (cadr z))
(setq £2 (caddr z))
(cond
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((|StreamNull| f1) |StreamNill|)

((|StreamNull| f2) |StreamNill)
(t

(cons

(funcall g (car f1) (car £2))
(lincZip| g (cdr £1) (cdr £2)))))))

5.3.88 defun inclgen

[Delay pI05]
[inclgenl 76]

— defun incIgen —

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

5.3.89 defun inclgenl
[incIgen pI70]

— defun incIgenl —

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

(setq n (car z))
(setg n (+ n 1))
(cons n (lincIgen| n))))

5.3.90 defun incRenumberLine

[incRenumberItem pl77]
[incHandleMessage 77

— defun incRenumberLine —
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(defun |incRenumberLine| (x1 gno)

(let (L
(setq 1 (lincRenumberItem| (elt x1 0) gno))
(lincHandleMessage| x1)

1

5.3.91 defun incRenumberltem

[InSetGlobalNum p348]
— defun incRenumberltem —

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

5.3.92 defun incHandleMessage

[ncSoftError p353)
[ncBug P70

— 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 ’Inonel) 0)

((eq msgtype ’|error|) (IncSoftError| pos key args))
((eq msgtype ’|warning|) (|ncSoftError| pos key args))
((eq msgtype ’lIsayl) (IncSoftError| pos key args))
(t (IncBug| key args)))))
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5.3.93 defun incLude

[Delay pI05]
[incLudel pR2]

— defun incLude —

(defun |incLude| (eb ss 1ln ufos states)
(|Delay| #’|incLudel| (list eb ss 1n ufos states)))

5.3.94 defmacro Rest
— defmacro Rest —
(defmacro |Rest| (O

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

5.3.95 defvar $Top

— initvars —

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

5.3.96 defvar $IfSkipToEnd

— initvars —

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

— initvars —

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

5.3.98 defvar $IfSkipPart

— initvars —

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

5.3.99 defvar $ElseifSkipToEnd

— initvars —

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

5.3.100 defvar $ElseifKeepPart

— initvars —

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

5.3.101 defvar $ElseifSkipPart

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

5.3.102 defvar $ElseSkipToEnd

— initvars —

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

5.3.103 defvar $ElseKeepPart

— initvars —

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

5.3.104 defvar $Top?
[quotient p??]

— defun Top? 0 —
(defun |Top?| (Istl)

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

5.3.105 defvar $If?
[quotient p??]

— defun If? —
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(defun |I£f?7] (Istl)
"used in incLudel for parsing"
(eql (quotient |st| 10) 1))

5.3.106 defvar $Elseif?
[QUOTIENT p?7?]

— defun Elseif? —
(defun |Elseif?| (lstl)

"used in incLudel for parsing"
(eql (quotient |st| 10) 2))

5.3.107 defvar $Else?
[QUOTIENT p??]

— defun Else? —
(defun |Else?| (lstl)

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

5.3.108 defvar $SkipEnd?
[remainder p?7?]

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

"used in incLudel for parsing"
(eql (remainder |st| 10) 0))
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5.3.109 defvar $KeepPart?
[remainder p?7?]

— defun KeepPart? —
(defun |KeepPart?| (Istl)

"used in incLudel for parsing"
(eql (remainder |[st| 10) 1))

5.3.110 defvar $SkipPart?
[remainder p??]

— defun SkipPart? —
(defun |SkipPart?| (Istl)

"used in incLudel for parsing"
(eql (remainder [st| 10) 2))

5.3.111 defvar $Skipping?
[KeepPart? pR2]

— defun Skipping? —
(defun |Skipping?| (Istl)

"used in incLudel for parsing"
(null (|KeepPart?| |stl)))

5.3.112 defun incLudel

[StreamNull p335]
[Top? pi0
[xIPrematureEOF p&7T]
[Skipping? p82]

CHAPTER 5. HANDLING TERMINAL INPUT
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x1Skip 0]

Rest p7g]

x10K pi&7]

xlOK1 pEg]

concat pI003)
incCommandTail pI02]
x1Say poT]
xINoSuchFile p02]
xlCannotRead pO3]
incActive? pI04]
xIFileCycle p93]
incLude pl7g]
incFileInput pI03]
incAppend pgg
inclFname pI03]
x1ConActive p94]
x1ConStill pO5]
incConsoleInput pI03]
incNConsoles pI04]
x1Console po5]
xISkippingFin pog]
x|PrematureFin pl90]
assertCond pl97]
ifCond 0]

1£? iS00

Elseif? p&I]
xIIfSyntax plO7]
SkipEnd? piET]
KeepPart? p&7]
SkipPart? p&2]
x1IfBug 9§
x1CmdBug p99
expand-tabs p?7?]
incClassify pI00]

— defun incLudel —

(defun |incLudel| (&rest z)
(let (pred sl n tail head includee fnl info str state lno states
ufos 1n ss eb)
(setq eb (car z))
(setq ss (cadr . (2)))
(setq 1n (caddr . (2)))
(setq ufos (cadddr . (z)))
(setq states (car (cddddr . (z))))
(setq 1lno (+ 1n 1))
(setq state (elt states 0))
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(cond
((|StreamNull| ss)
(cond
((null (|Top?| state))
(cons (|x1PrematureEQOF| eb ")--premature end" 1no ufos)
|StreamNill))
(t |StreamNill)))
(t
(progn
(setq str (expand-tabs (car ss)))
(setq info (|incClassify| str))
(cond
((null (elt info 0))
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str lno (elt ufos 0)) (|Restl)))
(t
(cons (|x10K| eb str 1lno (elt ufos 0)) (|Rest|)))))
((equal (elt info 2) "other")
(cond
((ISkipping?| state)
(cons (|x1S8kip| eb str lno (elt ufos 0)) (|Restl)))
(t
(cons
(1x10K1| eb str (concat ")command" str) 1lno (elt ufos 0))
(IRest1)))))
((equal (elt info 2) "say")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str 1lno (elt ufos 0)) (|Restl)))
(t
(progn
(setq str (|incCommandTaill| str info))
(cons (Ix1Say| eb str 1lno ufos str)
(cons (|x10K| eb str 1lno (ELT ufos 0)) (|Rest|)))))))
((equal (elt info 2) "include")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str 1lno (elt ufos 0)) (|Restl)))
(t
(progn
(setq fnl (linclFname| str info))
(cond
((null £fn1)
(cons (|x1NoSuchFile| eb str 1lno ufos fnl) (|Rest|)))
((null (probe-file fnl))
(cons (|xlCannotRead| eb str 1lno ufos fnl) (|Rest|)))
((lincActive?| fnl ufos)
(cons (|x1FileCycle| eb str 1lno ufos fnl) (|Restl)))
(t
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(progn
(setq includee
(lincLude| (+ eb (elt info 1))
(lincFileInput| fn1)
0
(cons fnl ufos)
(cons |Topl| states)))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincAppend| includee (|Rest|))))))))))
((equal (elt info 2) "comnsole")
(cond
((ISkipping?| state)
(cons (|x1Skip| eb str lno (elt ufos 0)) (|Restl)))
(t
(progn
(setq head
(lincLude| (+ eb (elt info 1))
(lincConsoleInput|)
0
(cons "console" ufos)
(cons |Top| states)))
(setq tail (|Restl))
(setq n (|incNConsoles| ufos))
(cond
((< 0 n)
(setq head
(cons (|x1ConActive| eb str 1lno ufos n) head))
(setq tail
(cons (|x1ConStill| eb str 1no 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 1lno ufos) (|Restl|)))
((null (|Top?| state))
(cons (|x1PrematureFin| eb str 1lno ufos) |StreamNill))
(t
(cons (|x10K| eb str lno (elt ufos 0)) |StreamNill))))
((equal (elt info 2) "assert")
(cond
((ISkipping?| state)
(cons (|x1SkippingFin| eb str lno ufos) (|Restl|)))
(t
(progn
(lassertCond| str info)
(cons (Ix10K| eb str 1lno (elt ufos 0))
(lincAppend| includee (|Restl)))))))
((equal (elt info 2) "if")
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(progn
(setq s1
(cond
((|Skipping?| state) |IfSkipToEndl)
(t
(cond
((lifCond| str info) |IfKeepPart|)
(t |IfSkipPartl)))))
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) 1lno 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)
|StreamNill))
(t
(cond
((or (|SkipEnd?| state)
(|KeepPart?| state)
(|SkipPart?| state))
(setq s1
(cond
((|SkipPart?| 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) 1lno ufos (cons sl (cdr states)))))
(t

(cons (|x1IfBug| eb str lno ufos) |StreamNil|))))))

((equal (elt info 2) "else")
(cond

((and (null (|If?| state)) (null (|Elseif?| state)))
(cons (|x1IfSyntax| eb str lno 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 (|x1IfBug| eb str lno ufos) |[StreamNil|))))))
((equal (elt info 2) "endif")
(cond
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((ITop?| state)
(cons (|x1IfSyntax| eb str 1lno ufos info states)
|StreamNill))
(t
(cons (|x10K| eb str 1lno (elt ufos 0))
(lincLude| eb (cdr ss) 1lno ufos (cdr states))))))
(t (cons (|x1CmdBugl| eb str lno ufos) |StreamNill))))))))

5.3.113 defun xIPrematureEOF

[xIMsg p8T]
[inclmsgPrematureEOF p&J]

— defun xIPrematureEOF —
(defun |x1PrematureEOF| (eb str 1lno ufos)

(1x1Msg| eb str 1lno (elt ufos 0)
(1ist (|inclmsgPrematureEOF| (elt ufos 0)) ’|error|)))

5.3.114 defun xIMsg
[incLine pi8Y)
— defun x1Msg —

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

5.3.115 defun xIOK
[IxOK1 p??]
— defun xIOK —

(defun |x10K| (extrablanks string localnum fileobj)
(1x10K1| extrablanks string string localnum fileobj))
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5.3.116 defun x1OK1
[incLinel piY
— defun xIOK1 —

(defun [x10K1| (extrablanks string stringl localnum fileobj)
(let ((globalnum -1))
(1ist (incLinel extrablanks string stringl globalnum localnum fileobj)
(1ist nil ’|nonel))))

5.3.117 defun incAppend

[Delay pI05]
[incAppendl pRY|

— defun incAppend —

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

5.3.118 defun incAppendl

[StreamNull pB35]
[incAppend p&8]

— defun incAppendl —

(defun |incAppendl| (&rest z)
(let (y x)
(setq x (car z))
(setq y (cadr z))
(cond
((IStreamNull| x)
(cond ((|StreamNull| y) |StreamNill|) (t y)))
(t
(cons (car x) (lincAppend| (cdr x) y))))))
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5.3.119 defun incLine
[incLinel pi89]
— defun incLine —

(defun incLine (extrablanks string globalnum localnum fileobj)
(inclLinel extrablanks string string globalnum localnum fileobj))

5.3.120 defun incLinel
[InCreate p347]

— defun incLinel —

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

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

(defun |inclmsgPrematureEOF| (ufo)
(list ’82CI0002 (list (|theoriginl| ufo))))

5.3.122 defun theorigin

— defun theorigin 0 —
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(defun |theorigin| (x) (list #’|porigin| x))

5.3.123 defun porigin
[stringp p??]
— defun porigin —
(defun |porigin| (x)
(if (stringp x)

X
(lpfname| x)))

5.3.124 defun ifCond

[MakeSymbol p??]
[incCommandTail pI02]
[$inclAssertions p?7?]

— defun ifCond —
(defun |ifCond| (s info)
(let (word)
(declare (special |$inclAssertions]))
(setq word

(|MakeSymbol| (string-trim *whitespace* (|incCommandTaill| s info))))
(member word |$inclAssertions])))

5.3.125 defun xISkip

[incLine piY)
[CONCAT p?7]

— defun xISkip —

(defun |x1Skip| (extrablanks str localnum fileobj)
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(let ((string (concat "-- Omitting:" str)) (globalnum -1))
(list

(incLine extrablanks string globalnum localnum fileobj)
(1ist nil ’|nonel))))

5.3.126 defun xISay

[xIMsg pi&T]
[inclmsgSay pOT]

— defun x1Say —

(defun |x1Say| (eb str 1lno ufos x)
(Ix1Msg| eb str 1no (elt ufos 0) (1list (linclmsgSayl x) ’lsayl)))

5.3.127 defun inclmsgSay
[id p??]
— defun inclmsgSay —

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

5.3.128 defun theid

— defun theid 0 —

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

[xIMsg 1]
[inclmsgNoSuchFile p92]

— defun xINoSuchFile —

(defun |x1NoSuchFile| (eb str lno ufos fn)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgNoSuchFile| fn) ’|error|)))

5.3.130 defun inclmsgNoSuchFile
[thefname pHO2]
— defun inclmsgNoSuchFile —

(defun |inclmsgNoSuchFile| (fn)
(list ’S2CI0010 (list (l|thefname| fn))))

5.3.131 defun thefname
[pfname p92]

— defun thefname 0 —

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

5.3.132 defun pfname

[PathnameString p??]

— defun pfname —

(defun |pfname| (x) (|PathnameString| x))
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5.3.133 defun xlCannotRead

[xIMsg 1]
[inclmsgCannotRead plO3]

— defun xlCannotRead —

(defun |x1lCannotRead| (eb str lno ufos fn)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgCannotRead| fn) ’|error|)))

5.3.134 defun inclmsgCannotRead
[thefname pO7]

— defun inclmsgCannotRead —

(defun |inclmsgCannotRead| (fn)
(1ist ’82CI0011 (list (|thefname| fn))))

5.3.135 defun xIFileCycle

[xIMsg p&T]
[inclmsgFileCycle p93]

— defun x1FileCycle —
(defun |x1FileCyclel| (eb str lno ufos fn)

(1x1Msg| eb str 1lno (elt ufos 0)
(list (linclmsgFileCyclel| ufos fn) ’|error|)))

5.3.136 defun inclmsgFileCycle

;inclmsgFileCycle(ufos,fn) ==

H flist := [porigin n for n in reverse ufos]
; f1 := porigin fn
; cycle := [:[:[n,’"==>"] for n in flist], f1]

[’S2C10004, [%id cycle, %id £1] 1]
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[porigin 0]

[id p?7?]
— defun inclmsgFileCycle —

(defun |inclmsgFileCycle| (ufos fn)
(let (cycle f1 flist)
(setq flist
((lambda (Var8 Var7 n)
(loop
(cond
((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 Varil0)))
(t
(setq Var10 (append (reverse (list n "==>")) Var10))))
(setq Var9 (cdr Var9))))
nil flist nil)
(cons £1 nil)))
(1ist ’S2CI0004 (list (ltheid| cycle) (ltheid| £1)))))

5.3.137 defun x1lConActive

[xIMsg p&T]
[inclmsgConActive pOf]

— defun xlConActive —

(defun [x1ConActive| (eb str 1lno ufos n)
(Ix1Msg| eb str 1lno (elt ufos 0) (list (linclmsgConActivel n) ’|warningl)))
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5.3.138 defun inclmsgConActive
lid p??]
— defun inclmsgConActive —

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

5.3.139 defun x1ConStill

[xIMsg pi8T]
[inclmsgConStill po5]

— defun x1ConStill —

(defun |x1ConStill| (eb str 1lno ufos n)
(Ix1Msg| eb str 1no (elt ufos 0) (list (linclmsgConStilll n) ’[sayl)))

5.3.140 defun inclmsgConStill
lid p??]
— defun inclmsgConStill —

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

5.3.141 defun x1Console

[xIMsg pi8T]
[inclmsgConsole p96]

— defun x1Console —

(defun |x1Console| (eb str 1no ufos)
(1x1Msg| eb str 1no (elt ufos 0) (list (linclmsgConsolel) ’Isayl)))
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5.3.142 defun inclmsgConsole

— defun inclmsgConsole 0 —

(defun |inclmsgConsole| ()
(list ’82CI0005 nil))

5.3.143 defun xISkippingFin

[xIMsg pBT]
[inclmsgFinSkipped pl06]

— defun xI1SkippingFin —

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

5.3.144 defun inclmsgFinSkipped

— defun inclmsgFinSkipped 0 —

(defun |inclmsgFinSkipped| ()
(list ’82CI0008 nil))

5.3.145 defun xlPrematureFin

[xIMsg pBT]
[inclmsgPrematureFin pd7]

— defun xIPrematureFin —
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(defun |x1PrematureFin| (eb str 1lno ufos)
(1x1Msg| eb str 1no (elt ufos 0)
(1ist (|inclmsgPrematureFin| (elt ufos 0)) ’|error|)))

5.3.146 defun inclmsgPrematureFin
[origin p?7?]
— defun inclmsgPrematureFin —

(defun |inclmsgPrematureFin| (ufo)
(list ’S2CI0003 (list (|theorigin| ufo))))

5.3.147 defun assertCond

[MakeSymbol p?7]
[incCommandTail pI02]
[$inclAssertions p?7?]
[*whitespace* p24]

— defun assertCond —

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

5.3.148 defun xlIfSyntax

[Top? pBQJ

[Else? pRI]

[xIMsg pRT]
[inclmsglfSyntax pOg]
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— 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) ’|not in an )if...)endif|)
((|Else?| st) ’lafter an )elsel)
(t ’|but can’t figure out wherel)))
(1x1Msg| eb str lno (elt ufos 0)
(list (linclmsgIfSyntax| (elt ufos 0) found context) ’lerrorl|))))

5.3.149 defun inclmsglfSyntax

[concat PI003]
[id p??]
[origin p?7]

— defun inclmsgIfSyntax —
(defun |inclmsgIfSyntax| (ufo found context)
(setq found (concat ")" found))
(list ’S2CI0009 (1list (|theid| found)

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

5.3.150 defun xIIfBug

[xIMsg pigT]
[inclmsgIfBug pA9]

— defun x1IfBug —

(defun |x1IfBug| (eb str 1no ufos)
(1x1Msg| eb str I1no (elt ufos 0) (list (|inclmsgIfBugl|) ’I|bugl)))
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5.3.151 defun inclmsglfBug

— defun inclmsgIfBug 0 —

(defun |inclmsgIfBugl| ()
(1ist ’S2CB0002 nil))

5.3.152 defun xICmdBug

[xIMsg p&T]
[inclmsgCmdBug p99)

— defun x1ICmdBug —

(defun |x1CmdBug| (eb str 1lno ufos)
(1x1Msg| eb str 1lno (elt ufos 0) (list (|inclmsgCmdBugl) ’|bugl)))

5.3.153 defun inclmsgCmdBug

— defun inclmsgCmdBug 0 —

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

5.3.154 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")))
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5.3.155 defvar $pfMacros

The $pfMacros variable is an alist | [id, state, body-pform], ...

mparam, mlambda

] where state is one of: mbody,

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

~T P P
mnn
nun n
vV V V
N w

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

)

— initvars —

(defvar |$pfMacros| nil)

5.3.156 defun incClassify

;incClassify(s) ==

; not incCommand? s => [false,0, ’""]

; i:=1; n := #s

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

i >= n => [true,0,’"other"]
eb := (1 =1=>0; i)
bad:=true
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? pI0T]
[incCommands p9]

— defun incClassify —

(defun |incClassifyl| (s)
(let (pl bad eb n i)
(declare (special |incCommands|))

. Il7ll))
. n4n))
. "31)
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(if (null (|incCommand?| s))
(list nil 0 "")
(progn
(setq i 1)
(setq n (length s))
((lambda ()
(loop
(cond
((not (and (< i n) (char= (elt s i) #\space)))
(return nil))
(t (setq i (1+ 1)))))))
(cond
((not (< i mn)) (list t O "other"))
(t
(if (=1 1)
(setq eb 0)
(setq eb i))
(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 pl p)))))))
(setq tmpl (cdr tmpl))))
| incCommands| nil)
(if bad
(1ist t O "other")
(list t eb p1))))N))

5.3.157 defun incCommand?
[char p??]
— defun incCommand? 0 —

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

5.3.158 defun incPrefix?

;incPrefix?(prefix, start, whole) ==

; #prefix > #whole-start => false

H good:=true

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

H 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) (not good)) (return nil))
(t (setq good (equal (elt prefix i) (elt whole j)))))
(setq i (+ i 1))
(setq j (+ j 1))
(- (length prefix) 1) O start)
good))))

5.3.159 defun incCommandTail
[incDrop pI03]

— defun incCommandTail —

(defun |incCommandTail| (s info)
(let ((start (elt info 1)))
(when (= start 0) (setq start 1))
(lincDrop| (+ start (length (elt info 2)) 1) s)))
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5.3.160 defun incDrop
[substring p??]
— defun incDrop 0 —
(defun |incDrop| (n b)
(if (>= n (length b))

N
(substring b n nil)))

5.3.161 defun inclFname

[incFileName pl600]
[incCommandTail pI02]

— defun inclFname —

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

5.3.162 defun incFileInput

incRgen
[incRg
[make-instream plO37]

— defun incFileInput —

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

5.3.163 defun incConsolelnput

incRgen
[incRg
[make-instream plO37]

— defun incConsoleInput —
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(defun |incConsoleInput| ()
(lincRgen| (make-instream 0)))

5.3.164 defun incNConsoles
[incNConsoles pI04]
— defun incNConsoles —

(defun |incNConsoles| (ufos)

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

5.3.165 defun incActive?

— defun incActive? 0 —

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

5.3.166 defun incRgen

Note that incRgen1 recursively calls this function. [Delay pI05]

[incRgenl fI05]
— defun incRgen —

(defun |incRgen| (s)
(IDelay| #’|incRgeni| (1list s)))
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5.3.167 defun Delay
— defun Delay 0 —

(defun |Delay| (f x)
(cons ’|nonnullstream| (cons f x)))

5.3.168 defvar $StreamNil

— initvars —

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

5.3.169 defvar $StreamNil

— postvars —

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

5.3.170 defun incRgenl

105

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 pI04]

[StreamNil pI05]
— defun incRgenl —

(defun |incRgenl| (&rest z)

(let (a s)

(declare (special |StreamNil|))
(setq s (car z))
(setq a (read-line s nil nil))
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(if (null a)
(progn
(close s)
|StreamNill)
(cons a (lincRgenl| s)))))
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Chapter 6

The Token Scanner

6.0.171 defvar $space

— postvars —

(eval-when (eval load)
(defvar space (genum " " 0)))

6.0.172 defvar $escape

— postvars —

(eval-when (eval load)
(defvar escape (genum "_ " 0)))

6.0.173 defvar $stringchar

— postvars —

(eval-when (eval load)
(defvar stringchar (genum "\" " 0)))
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6.0.174 defvar $pluscomment

— postvars —

(eval-when (eval load)
(defvar pluscomment (genum "+ " 0)))

6.0.175 defvar $minuscomment

— postvars —

(eval-when (eval load)
(defvar minuscomment (genum "- " 0)))

6.0.176 defvar $radixchar

— postvars —

(eval-when (eval load)
(defvar radixchar (qenum "r " 0)))

6.0.177 defvar $dot

— postvars —

(eval-when (eval load)
(defvar dot (qenum ". "0)))
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6.0.178 defvar $exponentl

— postvars —

(eval-when (eval load)
(defvar exponentl (genum "E " 0)))

6.0.179 defvar $exponent2

— postvars —

(eval-when (eval load)
(defvar exponent2 (genum "e " 0)))

6.0.180 defvar $closeparen

— postvars —

(eval-when (eval load)
(defvar closeparen (qenum ") "0)))

6.0.181 defvar $closeangle

— postvars —

(eval-when (eval load)
(defvar closeangle (genum "> " 0)))
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6.0.182 defvar $question

— postvars —

(eval-when (eval load)
(defvar question (qenum "? " 0)))

6.0.183 defvar $scanKeyWords

— postvars —

(eval-when (eval load)

(defvar
(list
(1list
(list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(1list
(list
(1list
(list
(list
(1list
(list
(list
(1list
(1list
(list
(1list
(list
(list
(1list
(list

| scanKeyWords |

"add" ’add)

"and" ’and)
"break" ’break)
"by" ’by)

"case" ’case)
"default" ’default)
"define" ’defn)
"do" ’do)