QL LISP Development Kit

o Contenls

Chu-..plfer i Screen ediler

1.1 Introduction

1.2 lmmediate comimands
1.3 Extended commands
14 I’Comnumd list

_ Chapter 2: Lunguage Cuide
2.1 Introduction
2.2 funning QL LISP
2.3 QL LISP structure editor
2.4 Turtle graphics
Chapbci' 3 Functions and variables
3.1 Intraduction
3.2 Argument types
3.3 Functions and variubles
Appendix A; Installation
| Appendix B: Exsmple programs
* Bibliography

Index




“the ' {
B6C Micro by A.C. Nornan aned 38 T

- Preface

Metuconicy! ix ' ..

iflturpnrut?:s il:‘ ”L‘l?ll l)uvghuuncnl SKiv s a0 powerful puckage
intended 1 b O sereen editor and a Lisp werpreter
. dlo be o guide for users of the le and d
comprehensive on il refuted asprrcts of Lhe ¢ !

s book is
Gonad wia e be fully
sompre . on dhour Lisp peayramming
mes thut the reader hus knowledye of the QDOS 'mr"-l:ng ‘,ya-lru-l:i "
I further detailed inf on i
Mowmlut}l"ﬂdaldllu'd tnlormalion is required, a foil spectficalion of the
. BOLE micruprocessor can be found N HCeRGUD In/12 g
Hicroprocessop P Manwal o eticion.
ISBN [.; 3 '
pmf\' | 35.6-[)795}(] published by Prentice 11l An
b ‘l,lrls.mnmng can be found i various Intrinducy,
are listed at the end of this book,

infroduction 1 Lisp

rticulirly refevong 1 Lovn for
Acornso 5 this i il b
Aca ft, as this I, Lisp Development Kitis coripsiin » aiin i ! o
dvailuble on the BIC micro Farther inr et e 1S e
fvend S RUrRher anfyrasa i e G5 can ba
N QL Advanced User Cuide Ly poot o0 o o h.ir'!l I:\;'

o0 hciens (K]

U-Q-I7929-UU~2J published by Adder Publtstuny

fogrammer 'S Reference Hoenual (4ih ediiion

Hy eds soveral ol which

UL LISE Develapiment Kat . L L e

Chapter 2: Languaye puide

2.1 Introduction

There ure many puradoxes about the language LISE [Lis one ol 1
oldest computer bnnguages. However, i is also une ol the musl forwa
touking. Powerful und Mexible enough for the profusstonal progreamime
it iy also un exeellenl choilee fur a beginner

Over the yeurs LISE has developed a number of dislects. Howeve
stundurdisutivn has nol been too great n problem becavss of the relau
euse in ndapting and redefining code from one dutieet e snother, T
purticular implementation contains snly a subsct of all possibte LI
functions. It is not bound w thesy though, as functions can be added (
removed!) by the user.

QL LISP has hud the benefit of being o late-comer: the lunguupe h
been refined und developed frown the varly Lisps to work etticiently or
micro. QL LISP is wlso computibiu with the Lisp used on the BE
microcomputer, although it hus been fucther extended to ulilise many
the QL festures. When memory expansion Jur the QL is gencral
availuble it will be possible e wmweunl  maiofrate proporti
implementations of LISE on it (und versions ol these largee scule LIS
are already running on 68000s5).

The QL LISP Development Kit is notmeant to be a primer i
ISP, It is assuined that the reader has at Jeast o lnted hopowledge
the language, Good iolroductory books are: LIS on the BL
Microcompucer hy Normun and Cautell (Acornsofl, second edilic
1984); A Heginner's Cuide fo Lisp by Tony Hasemuer tAddis
Wesley, 1984); and Lisp for Mivros by Steve Qakoy (Newnes, 1084
{See nlso the bibliography ut the end of this wanual).
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1 Definition af conventionsund terms. ~ -7 o AN bound variable S atent thee e o s o v
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* Conventions; : .
‘ ) S Tist that costains w puintes bl to
Coisell -

e 3 _ o L e  eirculir list
.M In order Lo distinguish the names of LISP functions used™f 3R N

¢ mununl from the rest of the text they have been written in bold. =7
tlowever, function numes found In examples appear exnclly as they nre.

 thotted poiv Hhie Tundamentat nan atomie data t‘ll?jm_t

1 ysed und in the same typelnce as the rest of the exmmple. Certuln h in LISP. A dotled paie o L
standard abbrevistions have been used in defining synlax: camponents, cilied ear amt ede. The
S . | : S . _ ' ' dotted paur whose car is ' wnd whe o
acy : argument. cles B is wreitten (w, bl '
Y ' function. filenames - o e the furmal of which is syctem
. bt dependent i
R . oumber. :
S . _ _ function a nsmed procedure which way  be
var - o variable. ‘ : defined and cidled. Rotakes a‘!r’_gnﬁil:nl’;
I T o o o S as input ans gives a vafue as onlpat
‘€'» .. - . . usedtosurround text describing the type of - B . :
L " thing to be inserted rother than an actual’ - garbage collection Creturning old used cells to Mree stovagn
T  name. i.e. (print <function name>) where A _ , Y
F T o _ < function nume > should be replnced by the - tdentifier Ca minmed atem, which ean bave 9 valuag
Aol o _nctual nume of the function to be printed. = ' and various properiics. '
10 o . IR S ' .
“used Lo surround anything that is optional, integer e fixed point number,
' lambda marker  atom  used dn Anonymow
I . . : functions, lambxda tdentifies o pieve of
b v, alist an association list or list with each ' LIS structure  as  representing QX
‘memher being u  dotted puir. ie. function.
L ((a.b){e.d).) o - .
L . : o B o ot - list groups  of  atoms  sureaundgd by
~arguments things a function has to work with, (See matching brackets, Lists can alse he
L 3.2 for o full list ol argument Lypes). prouped together to furm Juether Tisls
, ' o - ) o : ' Thus (a), labed and (B Gehe)) are all
‘. otgm ' the smallest dats object Lhat can be lists. Lists are, in Gact, dutted pates (a)
o manipulated. It can be a character, a being shoetband Tor i mlk and tabe

.

number, or an identifier,

.16

foar (. b G nilt



—_ e

YEbe LA 17 D2 Lifathinind IS IT

numbher

quotes (')

a-expression

unbound varighle

any type ol number.

the quute symbel before  un

. s-expression prevenis ils evaluntion.

Thiy is equivalent to quole. A g at the
end of certain thul not all} functions
implies a quote symbol c.yr. selq for set’, .

atomy and  lists  collectively form -

5-expressions (or symbolic expressions).

or free variable, is an identifier that is
used in a functinn, bul dees not appear
in the function’s argument list.

e o = L

2.2 Running QL LISP

loading LISP : C L

LISP s invoked using EXEC or EXEC _ Woas follaws
EXEC_W mdvl_lisp

The difference between invoking a peogriom with EXEC ar EXPO Wy
as follows, Using I‘ZXI':C__W' means that LISE is Joaded and Sopee B8
wails until the session is complete. Anything typed while P15 0
ruoning is direeted to LISP. When BISE stops, keyboasd fopub s lieee hedd
ul Superfinsic once more.,

Using BEXIEC is slightly more complicuted but is mare Nesibste Inthis
case LIS is fuaded into memoiy and is started, bt SuperBhasne ensries

on running, Anything typed at the keyhourd is directed o Supedbaas

unless the current wimdow is changed. Fhis i performed by topug
CTRL-C, which switches to unother window. A subseyuear CTHE O
switches back to SuperBusic, When LISP is terminated a CTRL U wit] be
needed to switch back ta SuperDasic oneyr mare, '

Once the program is loaded it will asl il you wish to alter (he
winduw, The defaull window is normuelty the same as the window sed g
the initialisalion although this may be altered if required (See Apgeemdis
A Tor details of how o do this), The question will appear as:

Alter window [Y/N}?

I you type N or just press ENTEN thien the defaclt wandow is woed By
type Y then you are given a chunce to alter the window (Note thal
LIS was invoked using EXEC rather than EXHC_W it will be
necessary to press CURL-C before the Y or Noso that youre kevhoapd inpat
is sent to LISP ralher than Superilasic). The currentwindow s displaved
on the sereen and the cursor keys cion be used To move The windoy
around. The combinastion ALT and the cursov Kovs odlalter the vive of
the window although there is a mintmum size wirich puy e asosd Willon
this canstraint you can specily o window unywhere eo the soreen o et
you can edit o (e and do something else sl an vun o Fopea Baae

-t
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‘ ' e el MATLBAL Evalu;tu‘ {PLus a fruit}
! 'pmgr.um cuncurrenlly. When you are sutl:al't.d With ll\c I"JS“LU:‘ Pr l.hc _
. wlnduwpress! NTENR, I ' ree eroc 21: Nurner‘c arjument requlred tf‘rmu:':. S
: R lemonsg apples). o N C _ . R
M r T gt - . LS - S : PRI [ . : 11
. - ' _‘. S in L PLUS : o . . . . A I FRETE |

. b‘;amplamss:on ' R e ’ End ;of Backtrace L L

. , . . . B AR e . |
2 Lo . . s
Yoo “This is un example of a “'Vm]bcbﬂn" 't”h"w”lh"’”""h'tﬁbeTr Lvaluatal (satq tlavours ‘{ULange Apptid’ T e e

numbers, churnclers, vurinbles und Tunctions, ss well us some mst? _ vanilla E123)) S DR N

V:eﬂﬂr&lME“Y'tﬂhWWShUWluhB‘““l°r[Jsp Valuéi {orange apple vanilla LLZJ]

%.i o : ' . I ' Lualuate' {Elnvnurs}

, QLLISP: heap size 54296 bytes *e% Brror 5: Undefined function Oldngv
(I “End of Backtrace

 Evaluate: 6

Value: 56 tvaluate: Elavours :
P Value: (ora.nge apple vamlla EY23)
¥ Evaluate: ocanges S o .

e Evaluate: {stop}

. ana eror 999: unbound vaciable orangas o _ _ _
Lnd ot backtrace Alter the atom 56 is entered, the corresponding value is returned:
vaaluate: (setq Erult °'{orangyes lemons ﬂpples!) Value: S&
4‘Va1ue: {(oranges lemons apPlESI S : :
The second exumple returns an error because the input ‘vronged’ s
“treated as an unset variable, The orror then gives vise fo @ cmly 'rmrrnhr:rJ
~message and backtrace, Note that this did aot lippes with the previpass

numerical example,

" Evaluate: Eruit
. Value: (oranges lemons apples)

" Evaluater {car frult) .
Valuwl vranges The thisd inpul shows how o varioble ean be sel to coulain a vilie  in
o this case a list, Simply typing the mume of this varable wli geer LISP
ta prinlits value, Since e value bs o list tear fouad s the ot Tennat

and (cdr fruit) is all the rest,

Evaluate: {ecdr fruit)
Value: (lemon: apples)

The next example demonsteates a very simple evaluation of fthe
arithmetic function pluson the atoms 1 and 3. Tne folies it shaws
hiow Lo sel o variuble with a nummu.ll walue 1|\-I ool b b

value can be used in a subsequent cali .l
the mixing ol symbolic ﬂnd-DUInelmu;‘%ir.I:fﬁiﬁ nnmsensteat when

using un arithmetic function,

Evalu;ate: {pltka 1 M
Value: 4

N P

M ' ] .
AR P T O R RN L

i Evaluate: (setq a 135)
© Value: 19

! Evaluate:. (plus a??}
Valuve: 20 ]

I

=

.21
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ul‘ 1.0.4 THARALAE] LAJAMEL A
{read)

reuds a hist or s-expression from the keyboard,

readline on its own rends churacters from the keybuard. i o»
file-handle is specified, however, the contenty of Uie corcespunding e is
rewcl Al the chiaracters from the eurrenl pusition in Ui specilied file up
1o the end of the next ling ure then asseinbled into o single identifer
which is returned oy the vilue of reuadline. srdinal or explode inuy then
be used to extract the characters from this long identilier. geleher,

although normally used Lo read from the keybourd, can be given o
file-handle as an argument, in which case it rends one character from the

specificd lile.

The function rdl reads und executes the LISE code teom a lile. The
formal for invoking rdfl s

{rdf <fllename>)

e.g9. (rdt ‘mdvl_demos)
1f (stop) b3 vbeyed from williin the file control is pussed buck to rdl.
Apurt from using the read-file rdf, streamns can aiso be selected by

the read-stream rds and write.slream wrs. llowever, before another
stresm can he selected using these commands, it has first to be opened

using the funclion open:
{rpen <fllename> t)
the numeric filehandle returned by open can then be used.
To select 1 strenm to be written Lo
{wrs <filehandle>)

wra sclects the file for fulure outpul to bhe wrillen to, and returns u
file hoodle for the file thal was selected when wrs was called.

Toselect o stream Lo be read frony

24-

rds <tilehand L)

r'ds seleets the fle Tor a1l Tuture taput, armd retnn oy fe Do Doansidie B e
(e that was seluctod when rds was cudied, Mot that Dipewsdiby v et
whenever g new output stream is selected. Uk delandt Tine -‘-.-i-'-'e.h LY
lor aemn-consele fles) : o -

rds quits back (o the normal slite un cod of Tile I rds ool 1
chivape stream selection a stap or end-ol Gie witl coane ISP oot Bk

o SuperBasic, rds and wraare used inside progvams o remd inalata

LA o - .
Phere are furlher commands swiviel weite to o Gl weode, wrddett

writee and writecQ. These all Lake o e Do e e gne o f oy
arguments, They then divecl vutput to fhw fe s e Dy dhotee r
In ulher ways write nnd wrilel coreesgenet e v ;1;1;1 e e
wrilee and writeeld are the sime as wells wod o 50 L W e e

characters,

A file specificd by a fde-handle is opeed e 0 T o
clones o Ole specified by s Nde-hanelle, wyiline ol e b s w0t !
with it, Whenever inpul on outpul lo s paptie st 10 ey e iy

(close <Eilehandle>)

shoubd be piven. [Lis good practice Lo buepron o0 0 e I s
o

npen gt any one thue. I for some reasen 3 0 T NN T
is returned, o

T
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2.3 QL LISP structure editor
he LIS structure editor is invoked by
¥

(vdit <name>)

The function edit tacs not evaluate its urgument, so that the function
tane doen not nevd 1o be quoted tie use fedit sed) rather than {edit
wedlb ediU pretlyprints the dofbstion wesaeiled witly the Fuatction wiad
then uses seb to replace that delintbion by whatever sed retuens. edit

could have Leen defined in LIS as:

(cefun edit name
{superprint (eval {car name)))
(set {car name} (sed ({eval (car name)}))
(teepri} ) '
{car name)}

sed defines the commands to which the editor responds, These are
single churacturs, obtained by the cull Lo gelehny, The most important
are s, d and b a and d couse sed W recurse, entering itselfl to edit
respectively the enar and cdr of its previous expression, b eauses it (o
return, thus bucking up towards the top of the expression. If annor o d

commund would tuke ped ofT the end of u list it prints o star and fgnures
the cummand:

{defun sed (a (q})
{loop
{setg q (prine (getchar)))
{untll (eq q *b) a)
{bety a
- {cond
~ {teq g 'c) {terpri) {cead))
{leq g cr) (superprint a) a)
(teg g 'c) (tercpel) (cons (read) a})
{{atom a) (princ '*) a}
{{dq q 'd} {cons (car a} (sed (cdr alin}
{{vq g 'a) (cons [car a)) (cdr a)))
(leyg 4y "x) (ede a))
{t (princ "?2) a)1I )

G-

— e, i e o e e
bty a7 A

The v ocommand wiows you W reploee the v o e e
cuteenlly considering ¢ and = msert aod debote e Srteem v A0
prettyprasts Lhe current exprossion at the emnd of each e b pedye
requests. There are, of course, muany additisaal copenrads Hiat eabf v
witited o struclure edilor - commands For scatehigage] pecbae g
plobil exchanges, and for moving up aod o the tooe G Lsgpeer ctepa
than the commands provided heves This bosic odibor e it g 1070
as o nchieve good performance. A version coded ar LS 0 die i bed as
ane of Lhe demonstration programs, and can oensiie b oesbondid 1o
grovide whntover additionalvamamands soe vegun el

[
b
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2.4 Turtle graphics

QL LISI provides u simple graphics puckage known as tlurtle
n p

. gruphics. The ‘turtle’ is invisible, but can be imuyined to be a small
Ctriungle which cun he made to turn and move ubout the two-dimensional

_wcreen druwing lines, puints und circles. Any shupes theroby produced . * 7
may be then left clear, or filled und colvured. © - ' S

~ Initinlly the turlle is set at its home’ position.. At any time the
commiun:d homo will retuen the tuctle te this position. The position is at
the coordinates 500 501 with the point of the turtle turned Lo 0 degrees:

" thisis re 1ghly the middie of the sereenand pointing directly upwurds,

The command move will move the turtie forward in the dircction it is
pointing for a specilied distance. The Lurtle is ubwvays considered to carry
a pen. When the turlle moves it does so with its pen up and no pen "Lrail’

is left. The command draw is similir Lo move, except that in this case the
pen is down und a trail is drawn from the initial positien to the new

current [osition. For example:

{move n)
{draw n)
where n is o number representing the distance the turtle is to move/draw
aline. ' '

move und draw do so in Lhe direction the turlle is pointing ul‘rcu'dy.

" To make the turtle turn, the following two commands are given: turnand -

_ turnlo. turn changes the turtle's heading by the given anygle, working in

" degrees. A positive angle causes it to turn right, a negative one gives 8
turn to the left. turnto sets the heuding of the Lurtle in an ubsolute way. - '

~(turn n) _ o
. {turnto n} _ : Sy

where nls the angle of turn in degrees.

~Although an accurate position for Lhe turtle can be described by the

~ combination of the commands Lurn, turnto, move ind draw, it is not
_ulwiys convenient. The corresponding commands. moveto und deawlo

- sllow un absolute position to he deseribed. moveto takes an x and

Y.

n

i

4

y-eourdinate, it then moves the turtle from Ure cuyrent (usat i v fhygpgh-s

position with the pen up. drawto draws a Live from 1he current posit, G
[

the new position described by its coordinates, For cxple; '

4
T :

bind

'-_{havetoix y)
{drawto x y}

-~ where x und y are the coordinutes of the new pasition,

I'nr_ull these communds the sereen is treated us having a in-lplnl nl
1000 units - this can be chunged by Uie seale function. -3 & 45 o
~ T : : EREN :
Fhe commirnd pointalso tukes coordintes. Bt then couses 4 sperl Lo by
drawn sl the position deseribed by thuse conrdinates. Por RITICE

!

{point x'y."}

Y H : Lot ' ot
Fhe commuand circle causes a circle to be deawn aboul the eNrreng

position for u given radius. circleal ullows u circle i Lo deawn af wpy

other specilied position for a given radius. It is equivalent to {mavern v ¥l

Aeircler). For example:

[clrcié r):
{circleat x y r)

wlnjr‘c ris the rodius of the circle, and x and y ave 1he tmu'tlilut.l e i
pusition of Lhe centre ol the circle.

-+ ink sets or resels Lhe colour used, For example:
(ink n)

The argument n is a numerie code (0 to 7) correspunding 1o the reqgatived

M N £l -
. colour. These numbers give clear, solid colours. Numbers higher than 7

result in various stipples. .
At takes tor il Laets D node; nil clears it

Cfill by
C(ELLL nil)

+29-
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* ghglpsed figure, then go (6l nil). the figure drawn will be fitled in with

' Olllcr gruphics chn.ls cun he vehieved using the funclions window m\d
. screenus described in Chapter 3.

AL I L e N e e v —

o wse AT go thll 1), use sume el of graphics funcions e draw an
Chapter 3: Funclions and Vartables
inki. For example: - _

C(fill t) (circle 200) (£ill nil) 3.1 Introduction_

This chapter lists the functions und variuhiles whieh nre nnlmlly
available in QL. LISP. 1t should not be viewed as a full list ol all ponsilile
functions und varinbles, rather it should be seen as o deser umun ol grme.
of basic definitions. The user muy extend this Inl"hy ysig defun o
deline new functions, und setq o detine new var fables) Au) feru Vi or
varishile may be ndded to, or removed (rom, this st Aftee a vecaan ot
LIS has been saved, u full up o date Tisting ol n[l I'mu Lran gnd
variables cun bo vbluined by Uhe function obliat,

s

Bach funclion In this chapter is provided with a prolatypieal byenrler

line. Luch formal parmineter is given a nume pnd qullixerd witly jta

- uwllowed type, Lower case lokens are names of classes nnd uppar cose

tokens sre parimeter numes referred Lo in Lhe delinition. The tyye ol the

‘value returned by Lhe function (if any} is sulfixed ta Lhe parumeter list I

it is not commonly used the puramel.er Lype muy be a sw-clf'u: seb v lesel
Cin bruckt.l.s {. }. l'or 431mmph.*‘"-l L S

(upply I'N {Id I'unclmn}AItGS nny- list): uny

wlwn. N s n.nm. of Lhe function bung detined and ARG H is the list of
o ur;,umcnl.s inu l'orm ready to be bound to tln. formanl pnrmm-lvtu ol PN,
\,..:_...L, . . .

I uncuuua which seeept furmal parnmeter |l‘l~ nf .u]ntrnv ™ rlplh
Phave Lhe type class and parameter encfored in siprare lackel: cienlseating
that zero or mere occurrences of thal argument nre peroulted For
t.xumpiﬁ T

.-_.I"\ o NI ¥ LR

- {IundlU unyn boolean

rnil 'l LI ,,.,

£ nnd is 4 l'unctlun whu:h uccepts zero OF murc arguments u.hlrh oy In- al
Lo & T T . )
. nny type. L OO TR

; (”MH W o- A . 'I:'ll &‘{r RTINS S .

@?ﬁ"mmu ilullcullnn of whether & nume ulr e 4 varialide mo oo
n ul Lhe el ol Lhe heder hine Varahles are paet none N,

o~ Pt SRR WJ!‘;**#"""
e e g : t‘s&g_ Functions are uuilcntul l:y ot of the liowing wod. Sk,
o ! oy ot G S LR TR _
o il . 31
. ! 1, k_i
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Fsubr ur Expr. These ure function types. Subr means thut a function is

butlt s und processes ity arguments normally. Fsubr is ulso bu
xomple, it guarantees Lo process

t to evuluate all its arguments.

has specin) urgument prucessing. Ior e
its arguments from left to cight, or no
Exprisa [unction «.}eﬁncd in LISP, not in muchine code.

.32

slt-1n, but

ulist

';llhm

booleun

- filename

- AQDOS filename,

* function

'numl':er'»
S _.ruugg-lﬂd‘z‘.l??% te 134217727,

._hj(lc,:._ o

3.2 Argumcnt'l‘ypcs

Note that functions will not necessarily yive an ereor with an
argument of a type other than that specilied but the resulls shnuld nal be
relied on. I

A list with esch member being w dotted pan. ie

{{a.b)e.d} ...}

Any Lype of number, character or id,

“The set of globul variables Lund nil, ur their velues tanil

nil.

Anything that can be used as a function eqr biolelo
expression, pointer to binary code, id which iy delived ay

a function.

Knuivalent te the normal LISE aton, with a proper Ly bt
and value so it cun be bound or pssipnal Lo, Muipbetsaae
treated specially us they do not need this full mechanism

. and so cunnot be used where an id is specilied,

. . | .
Any number; On the QL amnbers may he intepers in e

’ A'_numhcr in the ranyge 010 255
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3.3 Functions and variables C e

any structures, (a . b) represents a dotted-puir with 8 as its ear and b s
- its edr. To use the atom ", see the entries under land period. . =

A n N AT N e L
'( . e .1’...

. flracﬁclu_nre used In LISP input to form 1ists. To use the atom ( see the
entries undor land lpar. ' o

. 11s the escnp& charecter, which causes the following character to he
©" treated as zn ordinary letter. This means that characters with specinl
- properties, such as {or ., can be used as part of an identifier.,

...'I.__',u,‘ou s o L Varinbles

At . !
~ "The three most recent results produced by LiSP are saved in the
- yarishles ®, ** and ***, Each time the user internets with LISP these
! variubles are updated, This makes it easy to ve-use recently compuled
- +-.quantities, for instance’ ' o

vabel . -
y {(append * ¢} a>» {abe¢abc)
. (car &%) => a

" The saved vnlue-.'. may be discarded if LISP runs out of store. See +,

e ++,
oo 4 4 and - . Suan e e ey o AT
34

. 'Pha character . Is used In the input notation for lists, and if & and b'are ¥

TR IR R b E

ASE Develapme gV 7 o

'..;'i'r++'+++ S I ' - Varahibes

ecently presented input expressions are saved in teve vartahiel i

thg_form currently being evalunted, while . 1wk b4t e
. previous ones, These values are most olten uselul us a reminder-of fust
o5 wiidt was typed, but they ean sometimes suve the need for re-lyping long '
/ T'exprelsslons, Examples | L ) e

BEAs it

5 g PENEEFE R

s (edt fla b chy, .':_.,.1,;;:5;'.',.' [.rm.-ha'nl':.'_'tt:: bbcdg] 'E?J
] terror, . ' e :'l-l. L.__'_._‘I. N ’ '-- D an ".'}'!:"‘
-~ {subst 'edr ‘cdt +} => {edr (yuote (d b eyjy I
: 'f"'.‘{eval L IR - I =3
{ndd! U:number)number - - _ Sl

Returns its numeric argument incrumented by 1. Equivaleént to, but

luster thun, neanll to (phus U 1), Sce alse subl,

“{and [Umny:boolean S ) ' Fshhf

- and evaluales each U-unti! u value of nil is found or the end of the list is

encountered 1 n non-nil vilue is Uhe fast value il is vetueniad, otherwlag
nikis returned. Thus the valoe will be treated by LIS as true If and ooty
jfu!] its wrgnments aee nonsnilo and does not necessarily eviduate all iy
arguments, I¢ goes through the Jist evatuating themone by ene antil

‘1) the vulue of un urgument is nil - the vidue returried by and is then
nit,
ii} - the end of the argument list is reached, inwhich case and relurns
© the value of the lust argument (which will, in this case, be
non-nil), ' "

For example,

.. {and (numberp nj
' {greaterp n Q)
{lessp n 7))}




it

{uppena U:list Vilist):dist ' . Subr

~{pyrs). sppend could have been defined in LISP s

* butitisbuilt into Ql, LIS in machine code.

" F'N must be o function in the form of n code pointer or lnmbdn expression;
or eise an id which has been defined as o function. AIRRGS must be a list of
" arguments in o form reudy to be bound to the formal parameters of FN g
lie. il FN expects eviluated arguments then they must be already
-~ evaluated). The result of evaluiting N with the' v.;lties ;,wen in’ A!tbS O
P bound toits furmal parameters is relurned : :

o __’Iaaﬁoc U‘uny V:ulist):{dotied-pair nil} . ' .. Subr

P LIS Development K : Functims arul variahles

yiclds ¢ when the vartuble 'n’ has as its value o number between 0 ..uul 7.

Htculsu or, nat, Lund nil.

.1 U und V are Lwo lists, then {append U V) s the list obtained by putting

all the elements of V alter Lhose of U, Thus (uppend '(p q) (e 51 is the list

{defun append '(a k) (c0nd
{{null a} b}
{t.{cons (car aj {append (cdr aj. b})])]

(n.ppiyl"N:{idl'unction}A!{GS:ﬂny-listl:any : S Subr

o II' U occurs as Lhe car portion of an element of the ulist V l.hc dolled p'llr.. o
*..in which U occurred is returned, else rul is returned. :

{defun assoc [a 1) {cond
({null 1) nil)
llcqual 4 [caar 1)) {car l})
(t {assoc a (cdr 1)N)})

T T B e N T A S ST N

" tutlom U unyl.hoolean

lzl LISE Desebopnuent N ’ o o

Y

Heturns Uil U is an atom, e an idenulver, mashier or relerenee 1y
m.xc]unt. code, lfawmls true, then car e cdr would be iegal.

' lbundUnumerlU numl.u.r!) ' Pt

hund trests ull its arguments as 28 h!l binary quantities, and bl sine
und.-i Lhem Fcr ex.unplc,

{band 5 9) = 1 (binary: 0LOL & wm . uwm

{band 31 ~2} = 30
(binary: 0000000000011111 & FLLILLLTLIEIIn
' = _0DoOUDUDLooI 1D

See ulso bor and bnot.

hlank | | : Vg jubile

;I‘lwe atom blank has un initial value that is the charncter blank o wpae
T'o test if ch is a space, you can either go: feq ch blandd e ley ch Bpete
1)1, See entry under ! for [urther explanation of the sbove,

. . ° W : ] I ..
(bnot U:number):numbur fula

‘bnot treats its numerlc arguments as a 28-bil bunary munher gned

" complements each bit. The resulting bil pattern is uscetl as bool's numrric
o result, ”'IL respresentation used by LISP for numbers means that lurany

aumber 'n’. (bnot n) has the sawe value as subbaminus 1y, wn flomt 1

.- -1, and {bnot - 100) = 99. Sce also baind unid har,

o
R
..\I ' , T
e AT



S %[,lh‘l' Develnpment Kig

o Fwivtions anil enelihiey

R I-'-'.- ~thar U number {U:nuymber) nomber e o :.-"-.":'_."I‘i!llll'llr. B
t «* - . bor is similar to band, except that it forms the bitwlse Inclusive o'-_i'_%!“':iII

.o o thenumbers that are ity urguments. So T ke
A S 40T 12 6) = 14 (hinacys 1100 | 0)10 = 110y -
L F lear U:dotted-puir).uny : , Subt
i 'F I__.'II‘.""":'.. .' 'l - . ' PP SIS .._.;..,. i ........i‘_,....,:...la;‘, -L.._...... ,.' .
b UTcarleonaab) == > a, The left purt ol U is returned. An error oceurs if
: © 7 isunatom, :
] S "J(c(lrU:dotled-pair}:any. Subt
:‘ .. -cdriconsa b) = = > b, The right purt of U is eeturned, An error necurs |
©ooe o Uls an atom, L ' . o
N

"_:.:;'(charn'clbr N:hy.t,emd s

. ..'Il'h'e' arfument to character; N, shaulll be un finlégbi-fihethc E:mge N1o 255
.y charucter treats N as the ende for o character. 1L hunds buck an identifier
;that has this one churacter as Its printname. o o

ehaep u anyl _lumh'-au'\ '

' E isfy i il sosnelimes hnwn
' i ish identiliers {smnctimes AR
" Thus charp can be used o distinguis i |

- pointers und lists. I"ur_exumple; :

.ﬂ(chat.p ‘abracadabra) | ¥ t . AT
D rehacp 42) T : "il. ' S -
~ (chatp (cons a b)) = nil
st . . ‘ -;‘,I’,':! o e . . . : e {: o k - ..
. ' ' r ' ‘.ul.nr_
.. (churs Usany)lnumber o e

LA SN T e p

rtrtainl’ e \-'t'lnpuu'.n\-ﬂ [ L Maimiteovasi A

P : 1 . I oy L . 3 ‘1|
"cha preturnst il its argument is wn idenbiliey, Otherwine, i rehu i g
charp rely

" eharaeler atoms) fram other types o

[ whjects in LISE, e mnn'l._n-nh

"l )

. ' . : . I i _il':
B 1 hl T 1 n il H r . . r W LY I

n

(ch.ir.s 'four') ;
. {chars 'six) =

¥

m Sihr
“{eirele RADIUS: number);

: . . . . . . ° ' . ¥ i 5' .
e 1 . traws a circle of radius RADIUS around the current posilivn. -
,CII’C ¢.ri i T .

circlest. -

Uuto

.' ..1c.irclcat C-number Yinumber RADIUS numberk

it i e enordinates ¥
i q feseribed by Uhe voaklinag
. s acirele uround Lhe pasitinng o i ¥
c";h;:‘“:::‘:;: :udius RADIUS. it is equivaienl to movetd followerd by
an had |

circle. - :




" in hours, minutes und seconds, since the computer was lust resel. See
© time, gctime and resat, .

~{closs FILE:any): any . | Subr

close closes the file with ﬁle handie FILE, erl.ll‘lg out. ull bul'l'crs
o assocnated with it. An erroroccuralfthe file cannot be closed :

QL LISE Develagment Rt

{clock).linst _ Subr

'I‘hna function returns a list of three numbers which represent the Lime,

:'_._.._{‘clllz - . o © Subr

" ¢laclears tha screen.

" (concat NAME:id NAME:id):id . © Subr

' concatenutlion of the two NAMES given. It shows that identifiers cun be’

i L
1
b
.E. |
;E:b [ .
5 {
]
A1
- |
1 1
-
P
S
(I
1
8
;|
I
:
5
b
.a-fl:
i
. !
!
|5=
B
L e il

This [unction creates an identifier I.hn ngme. of which is the

used to uupport some sorts of slring mumpuluuon

[coﬁd{U'cond-l‘orml]'nny' o o Fsubr

A cond-form is a list of the form [predlcnbe expression .expression), The
predicate of each U is evaluated until s non-nil value is encountered, The
sequence of expressions following this predicate are evaluated and the
vulue of the lust one becomes the vnlue of cond. [f all the predicates
evaluate to nil then the value of cond is nil and if no expressions follow a
predicate, the value returned if this predlcnlc succeeds is I.he value ol‘
this prcdicute . : :

SO LIST Development Kit

i

oo tis aind s ssliley

I

teons Uiuny Vaanykdotled - pair ' ’ Subr

lteturns a dotted-pair which is not eq to unything preexisting sml h.w u
us its ear part und V as its cdr part. .

cr ' _ Variable

The value of er is the identifier the name of whicl is a carriage retura,

Thus [princ er) has the some ellecl us {print). cr = {charucter 100 See

ulso blank,

EXXXF - : o ' , o Suber

© Any name of the form exxxr, where the 'x's represent the characlers 'a' or

'd', is treated as a combination of the hasic Tunctions car and edr, Thus
feadde U} is equivalent to (ear {edr (edr UM, FPhe presentimplesentntion
#llows up Lo three letters between the ¢ and the r, s connr to eddde nrs
provided for,

(defun NAME:id PARAM.{id id-list) FN any)id Fsuhr

The function FN with the formal purameter(s} specified by PARAM is

added to the set of defined functions with the nutae NAME. Any previnus
definitions of the function are then lost. defun is therefore a convenient

o way ordcﬁmng functions, None of the arguments are evatuated, The use
of defun is exactly equivalent to

(setqg function~-name
'(_lambda paraneters body ... })

The value returned by defun is'the name of the function thal has been

~defined. The second prgument {(PARAMeterst is o list of arpusments and

local variables Lhat the function uses. Any number of actions can be

: .”i".re.“ [or the funclion to curry out.

v

41
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Cmm e m o

'Y\""‘.‘" LA, LA ”l‘\fl'h)].""."l Y1

B Wlif [,.vb‘,

| (defun add2 {x) {plus x 2]}

(!:ce Lisp for the lmc Micro - I:y N
i ex.umples in Appemhx B, fur more wphlsticulud usu }

f.

- (dilference Umnumber V:number):number S Suhr :

'R_elurn-. U -V.

'(digit U:n-ny}:boulean ; . . ST 'Suhr-

“'-'RelurnstlfU isa di |
: git, otherwise nil. Note thata digit 1s a characler o
not a numbcr {ie. U= '2 relurns t hut U z returns ntl). l f“'

I

dmw moves the § Lruph:cs l.url.lc forward U wilth pen down (i.e. it druws u
Iine I‘rom the current position to U). See move.

4.

[ mn LIty IO vIIP I e

) .tdr.;ww \ number Y.nun: hcl]

tdrqunumberI o L Subr"

""\ hv\| lhlll‘\ll"l\l hﬂ’ T ’ o t" ‘_::ﬁl 13-.-".‘.’;@’:?7 ;_r{_;'i:;.'tfl' W |

1

"--||.||.I\‘

z]r.:wln lilkl.‘b tln. .1r;,umenu. X .mrl Y which dese n\n- thepropuhinates u.t g
the slsvlute pusition for the turtle to wove to with the pon, Wises S o

L

Cdrawand moveta, L o L bty Ty
T r, i - - s P ! 'I . . . B . B 1 (N
g ' XU IR TR R 0k
i o SETUD T WS TTY T AU S
du!lur ' L e Narsable s
T |1t‘ hullui vnluc nfdullur is lh:. char uJ.Lr .
1 i ‘." - . . . ] . .
tedit ¥N.idbany _- Fanlr .

et .ul:; nf edit togeLher thh noles on ils use wre given in t|1.|p!| v ‘.':_,-.[ L
hasic t.umm.md:, provided are:

mnve to ear ﬁcld

B lack uponelevel lieinverse ol A, I
R To stop edit, repeat 13 Lo until editis felt,
Cx insert the expression s at ront of
- . currentlistby v cons
I mwvewedelield
Ws: . .replace current expression withs
X -~ exeise head ol current list

Sepelurn>  proeltyprint current expression

pteol FILE any)hoolean roeli
Deteets whether an end-uf-fite marker has been reached wheneadong n
returns Uil so, and niliCnut. The urgument FILE jua Tile-tadie ehtared
o apen. :




| f‘ ' . . I. ‘ ' . ' H L] LY
' QL EESE Developisent Kit Funetions ind variables U1 LAST Development Kit - B e Dome amed L nslles,
] . , | |
.. {eq U.uny V,.myl.bnu!can Subr g (nerorsel Usany FLAG: nleger)uny - Foiehy
] - . |
etmeifaneofthe fllowing s true: Normably when an error occurs o evaluating i expresstn, the
i: | ‘ incklr'lcc works Urough all the Tunction calls snd bults the progeam .
o i 00V e et et c;'mrsvl. is n meuns of preventing this and keeping conteod ot tlae
i i Uind V ore entieat ioee ' yraprant, The argrnent 1o errorsel is an expression Lo L ewvabiaral ol
I; L " o Vare dentieat st st Hemany lwhi;:h might fail, [Fevatuation of this expression is Sttltt‘!‘h'-hlL rrvanset
N acts just like list e, (errorsel <expression >} is cquivalent 1o (e
: Olh"‘mise'“m“'"s it ‘<ct|)rcssinn>1. Note that in this cuse the value re{urfiml hs Prrorsel .
.II. never un atom. IF evaluition of the prolected expression fails, " Pt e
o returns as i vitluge the number of the crear that was detected her gl
' | . i
'1:: .

following loop will return wn expression cead lrom the keylind Tt -]
; ; PP SV T gda.
trap the eerurs Ut could be provaked in renid hiy s dlhgachor il

. {equul U:nny Viny).boulean Sulie
I v N
' Returns L if U ond V ure the same,
T recursively to the batlom levels of the
o have eq values,

o tols;
Dotted pairs are compured '

ir trees, Function pointers must (loop (setq x (ecrorset (read)))

funtil {listp x) (car x)) ‘
{print ‘'{tey typing that again please)))

(errorset- {car nil)) => 14
~und an error message as controlled by messon/mesgsaff
(erforset {(cons 'a 'b)) => [({a . 1))

(error {MESSAGE:any)): Subr

ot ———

error behaves like print in that it displays its argument, MESSAGE, on
.. thesereen. Having done that it kenerales error number 15 and the usual

backirnce occurs. Here is an exumple ol its use checking thut *w* isulist

hefore attempting to tind its edr., o

Se ﬁré-ﬁmn amil mewsolT for control over the wmount ol diapno 1ie
CHI T H
information printed when errors oceur,

1 !
L {cond - ‘ -
| | N i ) - ! S
i ({atom w) (error (list w blank 'not 'list))) teval Uianylany . |
= {t {cdr w})) : - o _ _ | | | o
| L s evidualed as on pieee of LISE cole with vespect to the rarrer
| . [} 1 LE ) - ‘ . )
‘ cotlecten of viriable bindings, evol docs almost all the wor ko evaluating
f LINI expressions,
| ) \ =, .
. .
e - @@ .
t |
. |
e e et v ol b -

A4

Ah



' ' - 118 [evelopme e e SRGURLLURE o RR LA SAL AR
oy QL LN Develnpinent Kt 1o B A Wl G il TUIRY |‘)|-w lnpmuft .Klt . . e .
A ' Aty Wi ) : ; L ' N 11
) S lode U: tl-1i ::“'2‘;:?‘“14 AR e < Feubep Uany b bovlean: g 2 o E '.l "
1 {explode Umny).id-list R ';3.-5111'1: g -, tsubrp _ _

. 3 ; . - : R i T - A IR s . S . . . T -
. T M R ¥ . . . e [ KR .. w11, lll'lu’”!l’!t.lr
o . \ T R ey aRSYRRRE W P tiuben tests whether 163 argument in an Faubr attmn, hsecibrel '
' :.;l{cl.u_rned is u list of single-churacler _l(lentiﬁcrs'l%'ﬁ}r _'sﬁqiiug.__ .;;f?“‘(bfp\lf::ﬂs :1i1 IPsubr atonts represent entrypuints b thuse peegdetined
. " Eharucters that print as the value of U, For exumple:” T i " m?l‘éi:'lr:ru.linns Mt Srocess their arguments in speciabways,ambsling
. 5. . . . S oy Al L E - '. ' e e ; ." lhigch;i er. .!'Iilllﬁ ey e e i '-t'!_::-;
N (explode ‘myth) CL »-‘-',:.‘ - o wre labelled o3 1 b_uh_l'.‘- L Msc n | -
', ' . . o . i fsubcp cond) __.-'=_:t_ e e s
1. M ~.returns the list . . ttz‘;brg cons} = nil [cens is delfined as -
S ' M : : * a Subr, not a Fsubr) N
R (my ] {Esubrp 'cond) = nil .
I ; - .‘Sceulso implodo. . e _ w.ht.n- e lust c;,m._..piw_.,, W il l-.usllll bheeanse the nr.|:|1|m-n[.hulu!--]_l "
1 T e S Lo T T T T | fualiep s e identilier comd, which i ottt same thingg oy dhe

Cgdeepointer defining the Tunction assovtated with that ielendifier Ser
‘Special identifier _‘_'h? Sunre _
-+ The Initial value of [is nil, and so feun beé used us u name for 'false’ in
-~ this wny It is sintilar to b If Fis used uy o synonym [or nil, it should be

[

I Sub
o : . . limelinteger
avoided as the name of an ordinary varinble, N : .tgc " = ' '
T ' I oo S I o ' i is the amount of Lime tin units of 170
oo . o B S e Fhe value returned by gotime 18 1 e. i The recordodd Lime is
L . _ second) spent.in carrying out garbage colivetion. The recordy :
:‘ TN L : S ' : “cleared to zera by reset. Sce also time.
) (Ot U boolesn) ' ' o * Subr CI-Ur.Ld T
Tt L SR T e
* fill sets'and'unsets fill screen mode tsels.fil] mode;nil olearsit. -~ - o T
B . g tget Unany INDianylany - '_ oty

.Ilvturns the prhpcr'ly assuehuted with indicator END fram the propevly
T st of U Returns nit if U or IND are not ids et catinot be used toaeees
. Tunctions o

Uany list):Jist
Co T Ay e

. Rutten td tes & pener
the utonis fourd tn it

. 'L"-’“h.‘_tu" | _ Subr

.

al list structure, and re_thr__ns u single-level list of uli

47-




[ 3 QL LISE Develypment Kit Funetions nnild varialile
Lo !
R tyetchar FII:file).id Sulw,
: golchar returns u single churacter identiticr. This charncter is the next®
b one read from the keyhourd, gelchar can be given a file handle (see open)
Yoo usanargument, in which case it reads one character Irum lhe b]ll.‘Ll!ll.'
- v Nile. See also rendline, read and ordinal, :
, A {greaterp U:number V:number).boolean : o Subr
'[ ' Returns tif U is strictly greater than V,otherwise returnsnil, -0

(home}:’ . _ . } buh

, ~ home resets the gruphlcs lurtlc to its urlunal position and .mgl{.. Il is
Pl o .. cquwulentw

'{moveto_sﬂﬂ 500} {tucnto Q)

e

{implode Uunylid-list : | - Suly

" The argument to implode must e a list of identifiers, where each item ing.
- . this list is just a single character. implode returns the identifier whose
II " . name consists of these characters. The result of inplode is an identifier

: ceven il all the charscters in its argument are digits, and even i
-, punctuation churacters, brackets and blanka ure present, See cxplodc for

hat

i L . . lheinverse operation. LxumpIes

l _'-(implode ‘[c a r}) : = car
i “(implode {edr (explode 'that})) =

I

- Bee also numob.

18-

lnmbeda

" linewidth

Foaogin s e ornd aena b

gl LISE Development Kil

il

1ink U byte) colour
Sels sereen colaur

Speetal bleptitie

lambda is & marker atom that identifies a prece af 1, IH_I’ SLFHE I e s
u-prc:wnl.ltu,, il Iunctum The correct syntux [or its use n

.

{lnmbda variablcs exprl expr? .., exprn

" where vnri.thl.vr. iv i list ol formal wegumsents that the Tanetiae aevd ool

the expressions are the body of the Mnetion.

flast L listhany Sulbr

Helurens the lust element of the fist U, for inslunce il U s the Vst talee
ef then e’ is returned. bast should not be given an alonuc argunen!

. o '
Ilcssp L numl;cr V: numbu’] hlmIL.m T

!(ulurns tif U s slrlcliy less than V, otherwion retarns ol Hoth
: .nr,,umen{s rausl bc numeric.

Virahile

~linewidth iy sel by the system to rellect the width ol the corrent wndos,
and is resel when window is cabled.

A



""T i f:,'."' !tgl.lal.“)l' eyenpimment Kt : wwx, WW{IW’]N Ny e S L - __. -‘t""xF*’--" -

By e ' T ke e A ) "*m"w U N
1 " (explode U:nny!.ill‘liat ' : 2 ' “"‘”U ‘"‘Y“ ”3'- _-: hﬁu’ﬁ !
' n ?‘ rh" HH A

A Ilst of the evn!unllon ofench elemenlorU isre urnc

-:'ltclurned is o list of single-churacter ult.nnf'iurs re|;r"

chumclers that print as lhe vulue of U. [ ‘or ex.implc B R,

oy SRR -

—_— i {oxplode ‘myth)

Pl _' . cooEEL {l:slp L unyl buulcun g U

Y+ returnsthelist . Co L . ; ' s

ol o Sheer s ' . llslp returns t il the ur;,ument is a ‘1sl ‘or tluucd pulr :ind n'h%f

v v {m y t h) ! urgument is an utom. 1t is the opposute bf ul.nm {n thal, for any X, {5""

ol _ ! (atom x)) is equwulcnt lutllslp X), o Lol die

'. See ulso implode. ‘ ' . T

[ (1istp (cons <anythinq> <anythlnq>)) ‘a

: (listp n ,,.!:_. ,;,l, o ﬁ_,,_

. Y s : PILTRT _...'i- T . *;‘ Pl o)

l‘ Specml :dcnurcr . . ' -

. - The Inlllal vilue of [ is nil, and so I'cun hc uscd s u name fur 'I‘alse‘ 'In B {IondU ﬁlcname} o ' S - Sut
T - this way it is similur to t If Fis ased as o synonym for nil il. should hu' - ' PR
T uvo:dcd as the nume ol'nn ordinary variuble. - . T "Ihe argument to load shouh! be the nume nl'.n file crentcd by sive. Iou

oL A reads the file inte memory and in doing so restores ull LISI's workspuc
I “to the state it wus in when save was perforihiéd. This lusés the values «
T ' , . * variables und the definitions of funetivns’ presetit hbl‘oro the lond w
Pt -'{ﬁll Uboolean) ' ' e Subr' -execuled replacing them wil.h saved ories feond thd ﬁle. L e

| . I'ill sels am.l unsets it screen mode.. I.sets fill mode, rul e!ears it .
= e Pt

i Sul:r. ?’ '!‘h!s l'unclmn is used in assncmlmn wnh the funcl.mm unti nnd while |

' : : ' provzdes for the repetitive execution of o set of LISP commumls Fa

; ﬂullnn l.llms i LEI"I(‘I".!' hst structure, and rclurns a sm;;lc Icvcl lu,t o[‘.:ll

| ”It. uluma I'uund in it. _

5 ' .

{

is a Innp thul nln.ys rend, eval, prlnl. unul un error ss detected an
trapped by errorset. : o .

. ' . X e
. . . . A . [ P P
s ] . B T PR T R TR o A e

.50-
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o HI i T . e T gl g ! sty i1 - iy |
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‘ﬂhﬁﬂl N. ﬁouuu1h!nJInHy Aty "“’“'“f"”*'““ﬂ“w;

Lo '_:‘\pphea! N to successive cdr seunenla of X. tie. X. Tette 8816 "' ":’f‘{l
Ty cuuldh.m. hem th.ﬁncd us: : o i
P I,;(defun map (fn l} {cond . ) ragy
[ (Eadli Ty ELy i e o !
1 (t (cons (Ea 1y R i
v ' (map fn {cdr l)l)lll _ R %

T ‘ - e ?

we ;

: hﬁ'upc l-'N.l'unrliun X:list}:nny_ : o Sobe

B N is .mplivd tu successive ear ae;,mcnls ol Hist X, nv teitr N2, toaeh i :
- !c.uldr Xi J Iteould hnve bt:endcllncd g o T |
(defun mapc (tn l! {eond C A !

. : ({null 1) nlly oo o s
L : {t. {cons {fn (cac 1)} _ S !
(apc En (edr 1)) * :
e

| 'flnu.mlx.rl\ .m)’ b: llb“ hoolc.m ' ' ' Sul |
) i
lt(-lurn-_-. mI ir Ay nnl it mcmln-r af ist 1L atherwise veturn. 1 :

cremader of B whose first element is A Pl functong egread v aned e
~tumpare fist elements,
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1 * (messall U:byte) Sulr tavnasp U numberd bontean - : : ferhey
f messon and messo(Tare used to control whether certain system messages - Hetursis it U is a negative number, otherwise nil
pa are printed. messon will ullow the messaye to be printed, und messofl : o o

L will suppress it. Once the status of o message has been set this way it

Sy remaing unchanged until adisastrous ereor occurs or anothee messon nr’ o T
ey 'I messofl expression fy evaluated. Bach messipes concerned coveesponls tmode U numbierk; Tabe'
. to u single bit in the arguments to these functions, und is contr olled using - o o - .
L the fullowing numbers: ' U should be 0 or 8; resels the screen mnde (o support  ur 8 calours. -

A . o S T ) . .

| o Number Messape Y

(o T ———
1 . 1 Gllrh-l]_,c collection hylcs Cll"l!l:'lcd {muave U.“unlhcrh il
) 2 Gurbaye collection numlu- . .
e 4 Frror number move moves the graphics turtle forward U wilh pen up tiie: withoul
I 8 Frror tap level arguments drawing a line), See draw,

1 18 srror hacktrace - : : T

SRR - Reud tlvplh prmnpt. o _ R

Ii . . X L 7 . "‘ ". ] . ) e - -
L "'_Thus (nwasoﬂ' 16} suppresbes del..uled erroer h.wklmccs unul I'urlhcr "imoveto U:nuimber Vinumber): Sabr
i 7 notice, (mesasoff 3} switches off all messnges {rom the garbage collector L e

e while (messon 128) turns the '>' prompls buck on {which indicale movets takes the nrguments U and V which deseribe the conrdinates of
L ‘bracket nesting while reading). The controt these functions l,we over the absolute postion for the turtle to move to with the panup lie. withont
L _errur messages cun be useful in ussociation wilh errorset. ’ Cdrawinga line). See drawto and move. '

b (meason U:byte) Subr

I : '

I Scemessofl.

i:

' : L TR T '

o {minus U:numberknumber - . o Y Subr i -

;: ' _ o : A _ R :}.nf"{ e )

b minut nepates its argument, which must be a number. ane Lhnl.."-._

i subtraction is perfurmed by the function difTergnce. R
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"5 - nil ) o : Special idcnliﬁur_ S :

+ il is an identifier that LISP uses in a variety of special ways. It is
" ‘therefore nol possible to use it either as i function name or 4 variubte

R veference Lo the utom nil, and so (A 13 Chis ‘realiy' (A B C . ail). The ellect
“of this on the normal programmer is thal the test oull, s used to see il

Cthe end of 2 list hag heen reuchol, con be seen e Lie equivalent Lo feg xx

AL LISP predicates will return nil for fulse (most will return L lor truel,

D) A

o {pﬁt U:hhy}:boolcnn

e my

. 1rU'is nil, relurn Lslse return nil {sume ns null function).

" (null _l._l-:hrﬁ-r):booleun

¢

uln.lo' not: _ e
1_:__. S '(nlt'-lmh;ﬁiu;ﬁdy‘];bbolcén" b '
f ' ; [{’étu;nstII’U is s number, Otherwise the value is nil.
o )
' . : by L4t

R S

AT W Y131 P o
usde Kb 678 Vb iy o o8 ARG ST
LY .‘}u_‘m{. n_;__.:x‘tiu;fag TOLP TP RAF AP M

£

‘. 'nowme. The first speciol use is that all lists normally terminate with a

! nil). The second specint use of nil is as the standurd denotation for Tulge’, -

~_pilis used so often in LISP programs that il has been defined to stand fur
“itself, and s0 it is possible to write teons u-nil ruther than tcons u (quote ..

Subr

" Returns tif U is nil. It is sometimes used Lo test for an empty list. Sce

TR R LM LA T UL B

Yy pumob U id-listh nuimber < b
numob is sitﬁilar to implode in that it taken ot bimt ol clinacier oals
arpument, In the case of numuob all the characiors s
Jdigils, and the value returned is the number which has that sequenseal

dipits us ils decimal representution,

RETAN SO el tee b

~ toblistiid-list ST
the identifiers known to LISI exeept tose lras vy Hhe

Returns alistof adl |
. Tl pooueliinea .

value ‘undelined’ and of with emply propeety lists
climinate Lthuse atoms whieh are being usend as characler :sl_rim_-. talinet
e us atoms with interesting vulues Inspection of the Wlenlatin is e
“obiist provides definitive inlormation about whal I'nm'lhmn:a e aibable
i uny particular LISP image. oblist is shart fur obyes st

[ lbnup U:uny}.buulenn' Lasyhes
fteturns L if U is the number 1. There is no eecur i the e b nnd
numeric. The effect is like teq U 1), See wlso zerap

R T N A L by

lupen FILE.any MODE S FILEHTANDLE inteper T
* . “open opens the named file, FILE, for input or sutpul [F MEDE eail
wew lile will be created; otherwise, it will be expected Lo esist vy
“I'he vahie of epen is o fle-handle el o small integery whish with be
7 psed ag an urgument to such funclions as readline, write ol clone
BT " r

o !»L"Ifl e i v e




printed form of the argument.

- See also character.

lp.-,-ck. ADDRESS:number)byle

" peck returns a number representing the contents of the memory location
of which the address is given in the argument. The address must-be

. “their ewn risk and should not, in general, expect Lheir programs to be .
~ appreciated. ' _— ey

ul, NS M [re wu loagren nl hal I rarns Leosnis ol v A haliley '

lzl.'.‘.\"l' Hr\n'hull\lu'l!l Inai I oda

for [ U any )} boelean Fsubr .
Y ) .. - l“'—'r“’d A LI
U is uny number of expressions which are evaiuated in order of their Phe initial value of the ate iod is U1
. T H R . 3 Y » . - "o
appescance. When one is found Lo be non-nil it is returned as the value of . v of the atom periodis the atpm =
or. tfall are nil, nilis returned. : L
tplist Lid) plist . - : ST

{ordina} U:id):ascii-code - S ' ~ Subr
: oAl : o Lhe praperty list of Lhal . s alisence ol propecty hisli
- dinal returns the numeric ASCI! code for the first character in e - . }1, perty lis of thal atom, In the .Illhlll?{ s property Bsl it relu s
o He _ nil Properties should normally be established and aecessed using put
and get, but plistcan be uselul when checking the behaviour al s errnd
Maving the formal Wpropertynsine  valae) Iprogerty ninhe vithpol )
Sev ulao put, et

Exomples:

(ordinal ‘alphabet) = 97
{ordlnal 'z} 90
“(otdinal 21)

1]
o
-

.lpluslU:tiumhcr]!:num'her: - o 1 wrrbn

Forms the sumof all its urguments.

- Subr {point X.number Yinumber): . ol

poinl is pgiven two numeric arguments, X and Y. which e the
numeric.

positiun, pointdriaws a spot.

‘peck should be used with care ns varinbles may not be in the saine |
positions in different systems. Programmers who rely on peek do so at

.- poke ADDRESS:number V:byle): o Ginhr
T N ) )

p-ukt_:.:.mrua {I_u_: single byle thut is its second argument in the oieme y

-Iucntmln specifivd by its first argument See peelc for the conserse
npw‘.dllnn..pokc ran corrupt arbitrary localions in store aml sa desbiny

| the |‘r!l_eurlly of LISIMs datasteuctures. 1t shonld enly be used with grest

eares o : ' ' )

1
I

[} .i'.'| r
i e A e -
' o Lo NN T
" LT A o -
g

The function plist atlled with one argument thatis an wentifier returns |

program Propeety Tisks in this LISP ave made up nl lists of datted poaias

evordittiates deserihing an absolute position on the sereen Ar Il '

e e iyt e e




Ql. LISEP Development Kit

fprin{U:uny/):any

The value of U is printed with any special characters preceded b.y the

o '.__.‘PrhlclU‘unyl'}'any F'subr

.- teturned. prine cin take any number of arguments;”

e {printIU:nnyll:nny'

_ -The value of U is printed, with escape charnclers. followed by a new llne
prmtcsn take any number ol arguments. .

'_"-{print.c[U:any.Il:any

: ‘m‘gunmnls T _ . T

Functiins and varinhles

“Fsubr -

,'..'Ihe value of U is printed wu.h no escupe ch.lructers The vulue ol' U hl'- ;

- I"s u:b'r '

.l-‘subr '

* A for print but wtlh no escupe characters prml.c can lakc any number uf .

QI 1, IHF’ l)uvolupmunl l'\lt Funclinns il v inhlv%%

" {put U ld ND id PROP: any): uny

-The indicalur {IND with the properly PROP is p!dcc:l nn the pruperly h",t

i " escupe churacter. The value of U is returned. prin cun tuke any nurnhcr . of the id U. IT the action of put oceurs, the value of PROI is returned T
w - - ofarguments, . I cither of U and IND are not ids the Lype mismalch error will ucour winl nu .
r 'pwl,cﬂy will be pluced. pul cunnot be used to define functiony. V.ilm "

_saved wllh puture normully retrieved by get. See ulso plist,

- - -

Iquol.«e U ny] uny ! l""-nlrr

l{u!urns u um.-vuluutcd T he shorthund "x is expanded-ty Iquuu %} by the
l lbI’ rcud routines, :

lqi.'ml.icnl U:number V:number}:number Suln
The tuutient of U divided by V is returncd. The result will be un integer

and tremainder U V) will be the corresponding remainder. An evior
pecurs if division by zero is atlampted, or if U and V are oot numbers.

rdrANE u Fedinil

I
‘.

..('

buhr

- -“ . J

Suhr

4 Ih..lds .md executes lhe lel’ code in I.he piven file, {F (slop) is uht'yod_

|

U is a set of expressitms which are executed sequenually The value .
_-rralurnedls the value ofthe last expression. Co =

e FNETIS DU

IR RETRA R

3 | : #N A o . N R L .ﬁ’mnwnh:n the lile Lthen control is pusscd back Lo rdl s
| (9"’3“[” ""Y” uny T e Fsubr S '
: I-.[r LS i'.l -

lrdsl ILh filcl .my o  Sule

ris a¢ lu:lt. llu. lecn ﬁlt. fur I'ulurc input, und ceturas the file-handle fnr
1ile thut was selected when rds was called. See wrs.

Tod o Cremen e e L"!"'. y .._-:..-_‘ ."-‘,f.'l - -
L TP A AT .i;ll}. PSS V) FY Y U'.}* *.;". ;- -_.I'.‘g
‘ T R LA L T T -i‘lu‘?'i Fiprs o o dn !
: St e ‘!.f"".[ “, :h'é'-"-"v
'53. o I_f‘:%: .'_' . ’.- ‘. | .I_-.-59-
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“trewd FILEUTANULE any) any  Sulir 3

. read reads one list or s-expression from the keyboard. It is a user-level ©

entry intn the code that LIS normally uses to read commands, and so nll

_the conventions used Lhere apply Lo expressions handled by reud. 1§ rend
~is given an argument it should be o file-hundle (see open), nnd then read MRENES
- lukes its input from the indicated file. See also readline and getehur, . -

B A

.'-'-‘:treudlincl"ll.l:l:anyl:id : ' L _______Suhr

rendline rewds characters from the keyboaed {or from a Mle specilfied by

giving it a file-handle us wn urgument). Al characters from the current

pusition in the file up te the next carringe return are ussemblied into a
single identifer, und this is returned as the value of readline, It may then

be useflul to use ordinal or explodc to entrdct ch.lr.lclcrs from llus lon;;
identifier. : o

 {leq (readline} 'yes) t)}

" tests if the next line typed by the user consists of exactly the characters .
¢’ and *s’. [1 is unlikely to be confused by people whe type in hrackets §

Y.
wnd punctuation marks instead of the expected word, whereas ilreud had

- bheen used this would have beena posslhthly ' .

- frechiminumber = L o B Subr -

A usee call Lo the function recluim forces LISP o garbage-collect. The B
- garhupe collector used here is a clussical murk-and-sweep one. The user -
‘muy wish to call recluim to see how much store LISI® has lelt. reclnim
returns as its value u number that shows roughly huw much bpacc l.lbl’

hus frce f:ace messon and messoff.

.60.

Ione enis el varpaliles

}_g‘_] I""’“"“".‘!l!..".'l'l.‘l*‘:” R e . P

trematnder U number Vo onumiber) nugnbeeg il

I both U and V oare integers the result is the inteper remanmber of 13
divaicted by V. The sign ol the remaioder is abwirys the saone as The el -

V. Anervor ugcurs if Vis zero. See quotient .

iremprop Uiuny INDianyhany _ Sl

Removes the property with indicator IND from t(he property dist o [

Keturns the resnoved property o nibif-thee was oo saelidic it

l_'rcpcal N:number BODY':[':lnyH:"uny o (T

Ihv IllH)Y iy cv.lluutcd N tintes .lmi 1he l.l»L vvlln.llluu ol HH!M
u tarned I ur {.x.lmplu

(repeat 4 [turn 90}
' (draw 100))

Clrescl) T T ' Sl

resct cleitrs the counters used by time and gelime, "Phus 1o divenver b

Mooy LISP tukes to execute a function tedium {say}, one can nse

{progn
{reser) s 0.

Atedium) o
{list (time) {getime)))

ke ok

which returns a list showing the resources consumed by Lediumn

e L T P B P R
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AR N
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treverse 1 hist) list ' ' _ . Subir .

Heturns o copy of the top levelof U in reverse order.

" treversewoe U list):list S Subr

reversewoe reverses a list without crenting i copy, und so is destructive,
it ean be used to great effect in building lists which naturally are

* culeulnted in a left to right fsshion where nt cun n.-plucc repenled uses uI :

nppend c.f reverse. . '

.. Theinitial value of the atom rparis ). ¢.f. par

s 'I‘hc car porl.lon of the dotted-pair U is replaced by V, I the dolted. pair U
i (L ) then (VL b is seturned. The type mismatelh eetor oceurs il Uas
Cnnt a dotted-pair. 1t should be used with cantion ws it actaally alters the
_ llst cell in memary. Therelore all dutastructures using that cell wtll he
chun;,cd B

{setq a {list nil))

{rplaca a._a) .
"-- Vi, S ) .
pruduccsaslructqrethutprmtws .
e .{fd(.,a‘_(j‘ !”L 0. l” B H{ (II-,I': I'r-,
f’f-‘f“‘ll(ll'ltru' T f.ut,u
RS S LTI L VPERY 1} . R S TVITT IS

‘ I.vonlunlly& the prinl ruutllwa‘rhlw up. ].hF nLlcmpL to dlsplny I‘.he whuh. uf 3

. Whisstrocturelsn)
f‘i:ctnt.u Xy dp

B se [y ;l;m )
"-'-I,;?fl\‘tu Ig - tpunk

-'-‘CLn” "]lnlllﬁ' thog
lﬂ)a;tfn.}t At ot f'”
- e " !'“rf o

J’{"iw IR A ]n;.,

: -(F‘ P ‘f,rf o ;'.-\_:.:a_,r Lol

.t_-ll-u..l,l..-. L .1',..: . .-.,_:,‘“! v, 'If!"

oML | AR . "l
CPE eing  e .64 W

Funetinns gl varihites

Copamed as its argument, An environment that has heen saved in this weay

'-'{rp!ucn U dumd -puir Vi ny} dullcd -pair _ . : Suhr )
: ’ stirt of most subsequent LISP sessions. 1 o [le procuced by seve iy

71_ Bereen prpwdca aceess to a range of QDOS Gicilities: see T lh‘\!’ Vindthe od,

, -
!_:
q
U 1. I‘\I' P velmpnent Kl s e an g
' >
alncd L dotted pair Voanyl dullc:l parie _ e
. o S !
The ede portion of the dotted puic U is replaeed by VOID e dotted jaare 7
ti . b then (o, V) is returped. The type mismateh error occws il WUis %
vl datted- pair, Itis l.herefore similir to rplaca and the saome proablems - 77
' .lpply ' : . o \
-
save U:filenume):filennine _ . Sl i
. i : . y
Biyis function writes a copy ol all of LISIMs wurkspare 1o the file that i« ?{

m A

b boter be pestoved by wding the Tunetinn load, snve s totally
on selective il writes out ull variables nnd Wieie values, all prope Ges
and all function delinitions, It should normally only lie invaked directiy
am the keyboard.

{save 'mdv]_extend)
vves it (11e cadled "extemd’ oo microdeive L which miphl perhapys eontam

i cullection of comnmoniy-used definitions which will T wanted ot the

resent on microdrivel with the nime image whean LESP <tarts 1l wall be
Baled automatically, (Mease make sure vou have o safe capy of The
disteabated version ol mdv 1 dsnge before you toy thiaai)

scate N integerkinleger - Suln

scile resets the '_scule' of the current window so that the heipght of the
tndow is N. The defuult is (scale 1000),
S L AL M )

B L PR T TOUR T

o . L
load cn Ol';numhcr U:numbcr V:number): Sabr

1 . e
e H;n B ]

.Cuxde {or {ull dt:l.ul-,, hwere are some ol the moad

G BTV T g

e m n: ':.-“
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"See also windaw,

(sed Usex pression)

" sed is a subfunction called by the LISP sl.rucluré edilor edil.

* {set EXP:id VALUE:any)any o . Subr
T EXP must be an identifier or # type mismatch error occurs. The effect of .

- must not evaluate Lo tor nil utherwise an error vccurs because t or nil

AT, 1000 APV ARR AN ey £y 0y

Y L L L I

{screen 12 enlnur width)  resct border

- | o : Paebg VARIABLE sd VALUE any ) any 1 e
fsereen Hix y) repusitions curser to character position (x,y) : - : '
(sereen 17 x‘ml]. tab Lo given ?uluur I The vislue o VAIREABLL is replaced by the value of VLU VAREASS
tscreen 18 nil nil) starta new line must nut be tor nif of an error veeurs. selq is Lhe normal as ‘.1.;.,,..,“{
_ (sereen 19 nil nil) backspace cursor . aperator in LISE, See sct. -
(screen2) x y) position cursor (pixel co-ordinates) S .
. (sercen 24 binil) scroll window by Iy .
tsereen 27 d nil} pun window by d _ - . v
{scrven 32 nil nil) clunr window tatopt . o O S
{screen 39 col nil) seL puper colour L ' ' T
(screen 40 col "i” 5"'-’:““1’ colour : When cafled normally alop exits from LISP (hack to SuperBasicl, From
{screen 41 col nil} - setink colour : o oo within rdf, stop exits to wherever rdl was culled from. ‘
(screen 42 Nash nil) set Nush mode Dor | : R L .
_ (sereen 44 mode nil} 1 = xar ink into buckground

0 = nermi! writing mode , _ _
' 1 = transparent strip tsubl Uinumberknumber S : Gt
{screen 45 width height) setcharacter size : : L :

subl returns u value of its argument decremented by 1. See also add |

' [ txubep Urany)boolean : Suler
Subr - o . ' ' :

subirp tests whether its argument is the enlry-puinLala piece of nchine
rarle correspanding Lo a normal LISP function. I so, it ruturny g,
:'nllwrv\:*iau. it returns nil” See faubrp for a fest identilyuy those specinl
C tonetions that do not pracess their arguments in the uswad way Any
ubyect that passes the subrp test is also an aloin

[ :
P

act is replacement of the item bound to the identifier by VALUE, EXP - :__i.subul Uany V.'::ﬁy W.anyluny | ' ' Sithy

cannot  be chunged. (set _'Sar_tylhi_ug?}'l is the saume as (sety . *The value returned is Lhe resultul substituting U for il securrenees of V

¢: ill“ylhing> i'._. . RS ._.I. " \v . )
R T ': . . =..’J'< ] . e .! P . o '.I.

AT ' i

Vet e Ry i
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N

. . ' LU Fnil ' ' R MR As T Sube b -
anyknil - SR T Bl . o :
superprint L.any R S T R ruce Uil S _ by
'‘Prettyprints’ U in sn indented format (G it will not olt fit ad one tined oy oo . o . )
e . . S, . ST BT LT @ t fur the funct Aorexs le wkte Ve |
. which is intended to make the structure of the list more readily visthle, - S avts up trading for the function U. For example afte the cali o
' stai i i i 1 Fl S5 L 3 n .:. ?‘u b |I‘- kN . o h
~ The detailed print style is tuned for the displuy of LISP progrdt 18 n.“i s {tcace append) . -
some words (eg. prog, lambda, quote) are treoted speciufly by o . o S i
superprint, forcing it to split lines in standardised pluces. ' S NS ' - o . VR
. S o the user lypes X
. _ , L . S . i,
. 3 . . " . . d - '- ' - , . . ) . . . . . II EU
.A LISt cm_!ed version qf ?upcrpnnl. is. lnclu' ed us one of he : " fappend *{a b c) *{L 2 31 Lo
demonstration programs distributed with this LISE. e . A
B e yystem will respond '
o o S append ((a b oe) (12 3))
t.- .Spu:lul identilier ._ Cappend = {abec 12 3) ..:
" . 1 envencantation of ‘teue’. st i - i
'_lh-e atom !.’is lhﬁ. slnnda.rd I'.lbl re!:re:.enlal.mn of Fru? » und most .where the liest line displuys the list ol arguments that appemd B being @
" built-in LISP predicutes will return either L lor true or nil for Tulse. L e with and d line shows . e i
. should not be used us o nome for u varinble : R AlkIY] wl‘ and the second line shows the vitlue that it refurns oy N
R _ _ _ ' R Leace Nute that atlempts to trace those syslem functions ised within B
+ race and unlraco and tracing of functions that do nol evaluale Then _ [.r_'
L rpuments cun lead to trouble. .
Uerpriknil o S Sabr .
U ey * H . . . T .‘ HP- ) Qo slur - , ! . i
Ih.e current prlnt_lme.la terminated (ie. o new line iy Slqugtlll._ See alsy hure U number):number Gt !
o2 print and superprint. : : L S : ' J
..!r ' . . : . ' ].
}« T . Lurn adjusts the angle U fur the graphies turtle 15 o
SR : O T - . i
. L . . . B | . . o . i f
AP ) - : . S {turn =90) - 7 twrn left by a cight angle c -
o ks {timelinteger ., ) N . (Subr {turn "LH0) about face TR
: R . o
: i

At e e R A . : :

41y llclur'ns.ihé elupsed time (in 1/100 seconds) spent in LISE texcluding
= time taken In garboge enllection} since reset was last culled. On the Q.
© apptimes are recorded to & resvlution of 1 second. See ulsu clock and petime

Mg

. " o -. ‘:'aﬁ‘%g‘é. ) . - - .
G N :;fl""« " T ]
i Aimen [Uznumbernumber  Fsubr

L .
ERHE TA TR B IS A

St Returns the '];ruduct ol all its arguments,

S .
EYETEN e P . :
\_'T.L‘.'r?.al PR ) Lo I Lo ) -_-‘ o
'. Ilj{"rv_ - . A P PR LI Ny L e,
.':"—'I.'? LT
. .66-
‘
- .

. " Lo 1
: : : ———— i

. . ST e . 3 I
turnto U numberknumber Suln !
urnlo sels the turned angle to U ;

ftutnto 0) point directly up the screen N
- i
i
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" undefined

When u new identifier is created by read, getchar, chapacter, rcudlimf or

i hodataslruclure refers to Lhem, g

131 {until CON1Lany [Viactionl):any - ROV :
. the value nil. Il the value i not nil the Tollowing actions oceur:

© .given, the vatlue of the predicate is returned.
‘h) A fing is set to terminate the instance of loop immediately
. . evitluste its next Lop-level nrgument. See lovp. Hor é:_cumple: -

AT R R LR IR LIVAN T R L) R Lol mpLC iy

o . '-,..n_t lOOp L e
{until {atom x) (print ‘atom x}}
(setq x (edr x)))

: ('uhirh’&e U:id}

N Uﬁdnés the effect of Lrace for the funetion U.

1

1

eI FE T T W LR e A

Specinl iduntil"wr -

" implude it is given the value undefined. The value of undefined 18 -
UNDEFINED. Atoms having neither the value UN[?I'J!"INI‘IU‘-'ﬁh"r'lh'E'_;‘ o n
properties ure special in that they do not uppeur in the list of identifiers; . 5

returned by oblist, and they may get removed by the garbuge colteetor il -

S Psube o
unrth bs vnesd By eossiorset i with loop Tha eondition i evalunted, and ifit -

iy ol untt! beharves sy 1000 B beenoa goite ordinary funchion returning '

(4) The values given after the condition are evitluated one by one, and the
ust af them ia returned as the value of until. I there are no such values

surrounding the until. The loop does not terminate until it is feady to

lxpr -

h U nwimsber |V onuwinber i) v

eapects all it arguwiments to be sambers, amd aends e
;cnlliully to the sereen-hardler of your microgomputur. Vs, st 134
¢ charucter code for the letter 'A’, (vdu 6566 6T w D,

, u b GO BT wall py .
sape ARC, " oprint the

is 1

ile CON n unylV :.lc.liunll:amy..

Imm I;Il the enclosing loop is nlfowed o contomee 11 the eomling i
e va b Voo evaluebed und 00 by seewigred thal The Best e priven
ty st ied i the vidue ol loup. See uplil - e

ydow CODEnumber ARGS:{w h x y}
WHIT E:number COLOU R number: Faulie
s tli;ﬁulnl anumher. The hexadecimal equivalenl may Le fanne in
oL Aldu:anf:_ed ‘User CGuide. The lisl tw h x y) c:]ul.-'nn- by
Mnbners w’ heing the width; *h' the height of the window; ' and N !l
comrdinates deseribing the tew window These ore used G -:ll.vrl ; " : \ !I .
vwithin LIS The final two arguments are 0|llitl.n'l; '|lml i T‘- ) fl" o
he boeder width und eolour. For exinple: o B
ndow IQ {000 09 ceturns curcant window
size ahd cursor posilien
(in pixcls)

dittn, but in charactes
. _ conrdinatuesy

‘;,::3:,]: ig ' :: : X ¥) w. e} redeline whale window

. e ¥ y) nil ¢y €ill a reclamjular Lot

window LL (0 0 0 0))

69
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while is used i conjunetion with foop. The condition B evitbuated, ang o )




.ly'“'i. BEF_F AT FivtwabVadbknatnantnk W IF

AL TS A EE Vel D Ty

: (0. LIS Developuent Kt
- {write FILE any [ARG.any)-any Fsube
- write is like print, except that it directs its output to the file the handle of
. * -which is specified by its fiest argument, FILE. See open and close. Note
C ‘that the wrila functions, like the prink ones, can lnke any humber of
- usguments, :

J(\ll«_'riu:(l FILE:any [AIG:any hany - Fsubr

write0 is like prin, excepl that it direets its output to the file specilied by
Its first urgument. Seo prinandwrite. L o : '

o '::"'._' ('\éril.ec'FlLE:uny U:any)any l';suhr _____

K]

% As write but with na escape characters, See wrile

iR -.(_wril_.ecn FILE:uny Utany):any o b‘shbr.

< As write0 but with no escapo charucters, See wrile0. '

._.:"_iv;'rsU_:-ﬁIe_lzlnriy : L . -I-gul,,_

wra selects the Gle U for future output and returns the file-hundle of the
.+ previously selected eutput file. A lile must be opened before itis solected. S
- apen crestes a file-handle for use by wrs. Seé open and rds. e

Qﬁnls U spucés ut the .-;.luz"!. of 2 new line,

=l . PR + -,
Wt : LA SR N . .
Lo e Tao Mo YRR Y L LR A LY SR B
14 '

.-?U'

LU, B LSYD DA e a aapjonteh aid oo i ]

1zerop LU number) boolewn Yoln

Iteturns Uit U is the number 0. Otherwise, itretarns nil See alo onep

- 1
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o el
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Appendix A: Installation

| ~ Changing Lhe dcfu'ull. window

Buth the editor and 1ISP nllnw the window which is to he usel 1H
altered us part of the initindisation sequence. W this option is nol resu;
then the delault window is used. This is initially the sane as the wine
used during the start of the program, but if required the defablt wine
may e altered permanently by patching the progrioms. This i -
where a certuin window size und pusition ts always requiced ind noe _I
that the window dues not have to be positioned mrructly e.uh e |
pru;,r.lm is run. L ! '

Clmnglng lhc defaull driv_e name

or those users who upprade thelr Qls with disc deives, theee 1w ]

possibility of chanyging the defuult drive to something other than el

This mweans that LISP and its image can be copied fram Lhe nuppl

Jnicrodrive to disc, so that the interpreter can be EXECrd lrom the ¢ \

. device. This optinn will not be g given when installing the editor 1D .fi
© . itcan hc EXECed fram .mydcvlu:

The INSI‘M Lprog’rum :
T he prugmm !\ISI‘M Li is suppllul on the distribution mic rudr ru?
purful s both ol the above tasks. 1Uis run by the command

LRUN rndvl.__i.nst._all' f

“The program starts by usking whetber the defuult window is to he |

up for TV oe monitor mode. The minimum window size is greater in

minbe beenuse the charncters used are lae por. Yo shovld answer Ul

are setting the default for use with TV made and M il you are e Hing

Tur use with monitor mudc NlJlL Lh.il the current mode in use 15 of
cmm:quum.c

'I'hc sl.tmlanl window will appear on the sercen and cin be oyl |
ueans of, lhe cursor keys and altered in size by means of ALT coys
kuys, ”\lb A% blll?ll.lr to the mechanistn used when Jlue inge the l\!lll'u
tlurmh mrmul-pmgrun initiafisution, Once The wisdow 15 1 the r||-

LI "
e L
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p.Iuce and of the desired size, press ENTER.

The program now as

program. When a new jub such ss Lhe editor or LISP is running on the

' '-_\:rimportance except for job identification. -~

; change the defuult drive nume the reply should be
Upovi |
" 3. * 1 default drive name the reply should be the device name, for example .. .

i _ _ .
- FLPL '

PR

attempting to load it.

" ¢an be run as many times as you like to alter the default window of the
editor ur the interpreter. [t is unlikely to be useful with programs olher

. Initiul window such as this Lisp. Mctucomeo's Assembler and BCPL..

A-2

R T e—r——

ks for the name of the Mle which ls to ,I h‘?.'l K
modified. If you wished to nlter the editer then the file would probably be .~
somathing like 'mdvl__ed". The next ltem requested is the nume of the -

"QL, it has & name ussociated with it. This can be inspected by suitable -
_utilities. The nume is six characters long, and whatever [s lyped here fs
“used us the name and forced to the correct length. The name isof little  ~ o

"“*" In the case of LISP the prugru}n will then g.b-an'- lo usk fora defauit
. drive name where it should look for its imayge. Il you do not wish to

! (Note - the reply must not be M[Wi_l. If you do wish to chu'ngé the -

in this latter case LISP will append 'FLPI_' lo its image before - -
. The INSTALL program will ther modify, the file specified. INSTALL.

~ thon those distributed by Metacomco that provide user selection of an -

g e em

QL LISE Develuprient Kit

SFLUS TR

| Appendix B: Example programs
L o . . . .
l llg demonstration programs |
: Mos.:tor;l::*lber of éam;}lq LISP programs are included oﬁ the lllicrtllrf-l;i‘:\rt' '
pastel em are versions of the ones described in detail in the book r.l:};
) Hni.re"], e BBC Mlcro .by Norman and Cattell: in some cases chahges
e _;i?nr:ruyde Lu:x&lpn either details ol the QL graphics supportng the
By uvatlable on the QL. 'The programs are.int [
: ory « ® QL. ! antended to formi n
| ::sslu:rfur ft}uu.rt. work, .und $0 1Lt important to touk ut them tusing, for
- li;f?‘rtu‘? :I,_Llrcen cddll.orl a8 well as run them, For quick refevenee hege
nthe fides und sumple Tunctivn colls Lo issue alfter Mnadinge
ns lo show what is available, B -lﬂtf vt

e

. animal (anlmal)" : !

arkth {evaluate '{+ 2 2)) | ?

- blgnum (blg-power-0f-2 100} -

 c0mpile.' (eqg "(+ x 2}y é

dgmos . (flake} (target} {flower) (snow) ?
: . {target) (path) {path 17} (squiral}

C - -i{squiral 91) (Jlower)

v edit _normally loaded into initial image Eile

- 9raph ' " “fgsbper) then (circle 100) '

' (red (E£ill (box 100 200)))

‘{add-(yellow {circle 100))

_ _ _ {red (box .100 200))}

maze {adventure}

parse {parser) then 2 + x . 7

fretty_ LI?P.versjon of built-in uperprint function
oute {find-route 'cambridge ‘oxford)

sortl: (sort.'(zebra aardvark wolf snake hippo))

Other files

o cd
install
lisp _ : : L
inage , o _ L
18- T
,...-——'-."""'"-_FM-—##TM‘ - )




f‘r gl devglugrment jvil S i

A Nle cun be louded by using 8 LIS eutmul :j!‘uéh us; - u'rFol._
- " The third exumple draws superimposed circles of different eolmurs
round a specified centre, The result looks similar to & target boared il ita

‘dt 'mdvl_demos)
entre is visible an the screen. Otherwise it can look Hke n rainhow,

b

efinition of example .programs

. I'['I'lrfl L. .
{defun target {{n . 20

-~ T -
. o .o :
.‘l_‘

* . Some of the example progrums Hsted above nre defined below, These : {clw}
cip - finitions have been included for Lwo reasons: to show how a functionis - (cepeat n
.1 7 fined in this Lisp for the Q! und to show how the examples were N ~nk n)
ij;_'e.igm:d using the graphics fentures. The graphics puckuge is peculior lo + (Bl ©) _
(- e QL Lisp Development Kil nnd is not covered in any of the oo Aclecle (times n 25))
£ commended primers. : o _ SR C{ELIll niD) . -
e o . (setq n (subl n)))
t 0 quiral’ . S
. - h Flower
s . s .
Y hisexample draws a simple spirograph design. o : ' - . -
II : P ple spirograph e gn. T o , ‘The name of this example function is self explanatory: it draws a (lower
'3efun squiral {(a . 121) {w . 800)) . design!Euchrowof"putals'isir_mdiﬁerentcolmnr.
' {cin} : o - '
,'!', {moveto SO0 10" ; : {defun Elower ((a . 0y (e . ON)
cid s - : : . o . l (cls)
(' {repeat - . . oo .
Y 10 SR el o - {repeat
Cy e (draw w) T 10 . .
G {turena) U gy fsetar (addl r))
.. (setq w (dlfference v 2)))) 7 . (‘EP“‘;: R
ath | e (home)
e | | - (ink 4)
| This causes a twisting line, or path, to be drawn ucross the screen which - - {turnto a) :
Lip | ' sthen repeated, o - (draw (tlmes 30 r))
;“. F “{ink )
M. {defun path .7 . 0 (€111 &)
H - lde u':c‘;:} ({n ) (a M {circle 30}
i
i1 {cepeat (Eill nil)
¥ I 1000 (setq a (plus a 161310
i {draw 20) '
{turn a)
(setqg a (plus a n))}) . - oow .

B.z U-3
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CApar 34,50, 62

SMOEDV I, 14

g 81

wingee 51

Murgine tEIN 5, 8
Cmember 3

Messuge veen (EDFE

mnmlf&l a0

minay A% -
winusp 3

uscle 5

move 28, 42,53

moveln 28,14, 41, 45, 8) .
Mauving to e tE D14, 8, 50,13, 14
Muving windews 2, 19 -
Multiple commands {(ED 2,7

NiK 14

New lIne 41, H4

Neat bine LEL 108 14

ol (global varinble or valus) 33,
3684

ot 38, 54

null Bed

Number 14,13

numberp 54

numob 44, 35

uhlist 33, 68
anep 55, 71
wpen D, 24,15, 48, 35, 60,70
Upeeniny o file for VO (s opand
ne JH, 56 e

- _nrdlnul 24,48, 50. 60 - )

S |'l|"|)1 1.0. 14
Co1an o window G4
 wlfanie butlon 2
. pech 5A, 37
T perbod 14,57
nfise &7, 5%
plus 21, 57
puint 29, 57
pahg 57
" Position cursor 84
Predicutes 54 o
.. I'reviouy line, move e LEDI LD, 14
prin 25, 58, TU
Cprine 5B
prini L5, 50, 48, 66, 70
printc 58

w proyg 68

= progn 5B

S i > Pr gram control tEM?

put BT D

AEI T 1
UL, Aalvam vl User flse B
Yt I T, 14

- guate 5, 4G

Wuules 18
yuotient 34, BT

AT RT

alf 24, %%, G5

b 24,25 50 70

e enerig K118, 14

read 20,24, A8, B0 5, RO, 08
Wending chururctein 24
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