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Appendix

The complete listing of the-SMALLTALK code for PYGMALION follows. At the
time of this writing, PYGMALION is the largest existing SMALLTALK program.
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(GET obset (iP DO)[ 11[ 14][6] 4- (2
(G·vec + vec[ 1 to 4/size • size + 10].
ver[(Pend • end + 13 + input).

to icon xyz: name ix iwd iy iht frame CALLER value shape body runcode displayed fetcher sto
**rer container

C.5.
(:0-x is vector *

(63=x + x eval
44 1 (lpx e :) tx eval)

4, * (tx e :) tx eval)
€#has *

C:X.:y.
displayed is false * (tfalse)
x < ix * (tfalse)
y < iy . (tfalse)
x > tx + iwd » (tfalse)
y > iy + iht * (tfalge)
#true)

€#run * (SELF has mx my * (runcode oval))
4 display *

(iname *
((4+ 1 ((0'name • stringify :)).
displaymode *

(SELF display erase.
write SELF name.
Ghlisplayed + (2'name))

97'value *
(( 4*- . (:value)).
displaymode .

((Pdisplayed + (2'value.
value is iconstructure . (value mapixi display name))
write SELF value))

4#shape *
((45 7 (:shape)).
displaymode *

((null shape + (SELF display name)
shape eval).
(P displayed + Ubshape))

<fbody . £ 4, . (t:body) 1rbodly)
4'erase *

(displaymode *
(eq displayed <2'name *

(frame fclear.
frame frame 0.
(>displayed + false)

eq displayed 49-value *
((value is iconstructure * (value map(xi display erase))).
frame fclear.
franie frame 0.
(F:>displayed + false)

eq displayed (2'shape *
((null shape * *white shape eval black).(Pdisplayed e value.

SELF display erase)))
4#delete *

((displayed » (SELF display erase)).
containers value delete CALLER.
SELF map (2('s ((Pname + (2frame + CPCALLER + ¢2'value 4.-

(Pshape + (Pbody + (if:'runcode e (Pfetcher +
(Pstorer + 9:'con tainer + nil)))

442 » (ft:displayed) tdisplayed)
K#fetch * (:x. *fetcher eval)
<Fstore * (:x. :y. 1#storer eval)
4eval . (tbody eval World)
*#map *

(:X.
(value is iconstructure * (value map(xi map x))).
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apply SELF to x)
flcopy 6

((Px • icon name ix iwd iy iht nil quick.
x's runcode • runcode.

x's displayed • displayed.
x'S fetcher + fetcher.

x's storer + storer.

4#quick . (tx)
x's value + (value is iconstructure » {value copy) value).
xes shape . (shape is iconcontext » (shape copy) shape),
x's body • (body is iconcontext » (body copy) body).
44#containerless o {fltx)
rs container s container.

Ex)
4#change *
((4position *

(Ce;xe - ix -:ix.
.y $ -iy -:ly)

(29% + ix + :X.
(2=iy + iy +:y).
value is iconstructure .

(value map (xi change position x y)))
4size *
(6*'iwd + max 16 ((:x * iwd) 1 100) \ 16,
(Piht + max 16 (Cy * iht) / 100) \ 16.

(value is iconstructure *
(value map (xi change size x y))).

CP'ix + (basex + (x • ix - basex) / 100) \ 16.
IGPiy *- (basey + (y ' Ay - basey) / 100) \ 16)).

frame param
((Pwinx + (9-frmx + ix.
Gtwiny + 4Pfrmy + Ry.
€Pwinwd + 0°frmwd + iwd.
(Pwinht + Citfrmht + i ht))

isnew *

(0'name + stringify :.
(75'frame + dispframe :ix :iwd fly :iht :.
CPCALLER + SELF.
*quick * 0
(displaymode o

(frame frame - 1.
frame fclear.
write SELF name.
O-displayed + Ghname)).

Citruncode + iconrun.
(2'fetcher • iconfetch.
0'storer + iconstore.
change container absolute SELF ix iy.
#SELF)

4print » (disp + '<icon ' name print disp + '>'))

to iconcontext j oldx oldy old'World:ixy quick code World
(*eval »

((World's value is vector *
((2'oldx + World's value.
World's Value • iconstructure 10,
for j +1 to oldx length -1 do
(World's value push Icontable[oldxlj]I))).

geucon i - CALLER.
quick * (code eval)
:oldWorld.

/oldx + CALLER• ix.
(Poldy + CALLER• iy.
showicon CALLER x y World.
code eval.
SELF delete.

showicon CALLER oldx oldy oldWorld)
isnew *
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((*World # teontable['world*] copy quick.
€¥initially .
(i :x :y. :quick.
Urcode +

(: j is supervector » (j) supervector initially D.
World's value •

(:j is vector * 0) iconstructure initially j vector))
(2>quick • (4quick . (true) false).
:oldWorld. :i. :code.

World's value + iconstructure initially oldWorld's value vector.
0'x + Ps ix.
Gby 4- PS ly.
CiP'i • geticon x y index)

4,s *

F• * (tj • :) tj eval)
44'copy z. (ticoncontext initially ixy quick code World's value)
4¥is . (IS IT eval)
4print .
(disp • iconcontext initially (P'.
i print sp.
x print sp.
y print sp.
quick print.
disp + ' 04' code print.
disp *- ' (2('.
World's value map(xi's Maine print sp).
disp + 7)

4#delete *
( (Poldx + World's value.
for j + oldx length to 6 by - 1 do
(eq oldx[il CALLER * C) oldx[j] display delete)))

to iconout ijxvc
C :i.
disp + '(Pilii + icon '.
in; name print
disp e ' basex+'.
(Ps ix - basex) print.
spiw iwd print.
disp 2 ' basey+'.
(Ps iy - basey) print.
sp Ps iht print.
(null i's frame param(buf) * (disp + ' nit.' cr cr)
sp rs frame print disp + '.' or cr).

((PC , Ps container.
c has i's ix i's iy . 0
disp + rchange container absolute ilii basex+*.
(cm ix - basex) print.
disp •'basey +'.
(c= iy - basey) print.
disp • V cr cr).

(Pv + [(Pshape nil (Pbody nil G-runeode iconrun (2=fe tcher iconf eteh (Pstorer iconstore 0=value ni
**Il.

for 1 4-1 tov length -1 by 2 do
(+X + i's (v[£1).
eq x vij+11 * 0
x is iconstructure * (x map (iconout xi))
disp + 'ifiini ' v[i] print disp 4- ' + '.
x is atom or x is vector *

(disp + '(24 x print disp + '.' cr or)
x print disp + V cr cr).

Icontable[Ps namel .
(Icontable[is name] delete))

to ico nstructure ii xx : vv

(4is * (ISIT eval)
4#copy *
(9'xx + vv vector.

tAR
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for ii + 1 to xx length - 1 do
(xxtii] 4- xx[ii] copy).

liconstructure initially xx)
ignew 4

(4initially . ((2'vv *" supervector initially :)
G,Nv e supervector :)

*A#print *
(disp + iconstructure initially ['.
vv mal)(sp xi print).
disp + '1')

eq vv 433xx + apply vv . C) txx)

{to abort {disp + ' ...aborted')

to and (f:)

to announce x

C:X.
within dispframe 19232016 16 string 40

(disp clear.
disp + x.
disp + '...'»

to blink
(disp + 20.
do 10().
disp + 8.
do 10())

to box x y wd ht
(penup.-goto Ix:y. pendn. up. :wd. :ht.
do 2

(right 90. go wd.
right 90. go ht))

to change ijxy basex basey
(*#position *

(C#"i • geticon-:00.
i display erase.
Ps containers value delete i.

move i to tx ry)
*size *

((Pi + geticon :34.
*'S (GP>basex + ix„ (Pbasey + ty).
i display erase.
i change size :x :y.
i display shape)

*container *
C C *absolute *

09 + getieon :x+ 1 :74 1)
(Pi + getioon :/.
621 + geticon :GP).

GPx » i's container.
Ps container + j.
(null x * 0
rs value is iconstructure » (rs value delete i)).

(eq ps displayed (Pname * (ps displayed + (Pvalue)).
e4ij »O
rs value is iconstructure * (j's value push i)
eq Ys value nil *

(j's value + iconstructure 2.
i's value push i)

sorry 'container is not an iconic structure: ' + stringify j's value.
SELF display erase))

to -constant

(Mouse store (2'value :)
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to copyixy
(move geticon :47*i copy containerless to :x :y)

to create x wd y ht
(icon 'icon' :x :wd :y :ht nil)

to delete i

(<Pi + (41con . (:) geticon :(2).
i store Gf°display (2°delete)

to disk fil basex basey baseicon HU : :showev
(495 5 (11:(Px eval)
:fil.

</fetch .
(:basex. :basey.
filin fil.

baselcon display shape.
I contablet base icon's name] + baseicon copy co ata inerless)

*store *
{G>baseicon + geticon :(2.
CU°basex + baseicon'st ix.
(3°basey 4 baseicon's iy.
filout fit G°(baseicon)))

to drawline x y
(goto :x + ix :y + ly)

to Eval
age.ticon :GP) eval)

to ex te nd x attrib
(,0-attrib.
(Px + CALLER's (attrib).
cir disp + 'need more instructions for ' + CALLER's name.
(x is iconcontext . ((Px + x52 code)).
(eq Remember's value x.(remember resume)
remember start with x1

repeat (eq Remember's value x * (World run) done))

to fetch i
Cd/9 + geticon :(P.
Mouse store (2-value i fetch :(P)

to getbutton m n

repeat
(0 • (Pm + mouse 7 * (black # n)
/mousex + mouse 8.
9-mousey + mouse 9.
n. m.0
9=n + m.
Cm>3*
(Cjbm em -4.
Mousew (black box tx iy + 12 iwd - 1 17))

Mousels (white box ix ty + 12 iwd - 1 17)).
Cm> 1 7
(/m • m - 2.
Mousews (black box ix ly + 68 iwd - 1 lTD

Mouse's (white box ix iy + 68 iwd - 1 17)).
Cm >0*

(Mousem (black box ix ty + 40 iwd - 1 17))
Mouse's (white box ix iy + 40 iwd - 1 17))))

to getieon xyvi
{IX is Vector *

((Pi + World.
44 +

C:V.
for y + ltox length - 2 do 0*i + i's value[*[yll).
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tri's value[*[x length - 11] + v)
for y Altox length -110 ((79 + i's value[x[y]D.
fi)

:y.
¢#top *

(<1 index r, C #[World•5 value map until (xi has x y) index])
#World's value map until(xi has x y))

lindex *
(Gh + supervector 5.
getindex x y World's value.
11·v vector)

(>i • getl x y World's value . (ti) fWorld)

to getindex xyzixi
(:XI :y,
for i + 1 to :z length do
(GF'xi • Z[i].
xi's displayed is false c> (tfalse)
V + i.

(xi's value is iconstructure *
(getindex x y xi's value * (Ttrue))).

xi has xy=> (Trtrue) v pop).
ttfalse)

to geti xyziixi
(:X. :y.
for i + Ito:z length do

((211 + zril.
xi's displayed ift false * (frfalse)
(xi's valrie is ironstructure *

((23 + get 1 x y xi's value * (fri))).
xi has xy* (Txi)).

#tfalge)

tolfixy
(Mouse store (I>value 'if'.
(21 - memory fetch :x :y.
:Gpx.
1*y.
i's value[23's body + x.
Ps value[317 body + y,
li)

to init

(PUT USER (PDO (2(World run).
(P>disp + Smalltalles frame.
disp clear.
World's frame fclear.
World display shape.)

to m-akeline x y
(penup. goto :x '7.
pendn. goto:x:y)

to max x y
(:x > :y * (Tx) try)

to memory ixy
(ffetch *

OX. :y.
(Pi • leontable[Mouse's value] * (lrmove i copy to x y)
sorry '<icon ' + stringify Mouse's value + '>is not in memory')

<fstore *
((2=i 4- geticon :(P.
Icontable[i?s name] 4- 4 copy containerless))

to memq x v

fo < :v[ 1 to v length] find x)
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to min x y
(:x <:y $ (1*x) lty)

to move ixy
(:i.
410.
change container absolute i
i change position to x y.
i display shape.
11·i)

IX :y.

to nameout i

(:i's
((>displayed + (Pname.
frame frame - 1.
frame show.

within dispframe ix iwd iy - 16 16 string 100(disp - name)))

to neg x
(:x <0* (t[x]) tx)

to opeode op ixy
(LPi * icon :Ctop :x 176 :y 64 nil,
icon " Ps ix + 16 48 Ps iy + 16 32 nil.
icon " i's ix + 112 48 N iy + 16 32 nil.
i display • (Pshape.
Ps shape + (2'

(SELF display name.
value[ l] display value.
value[23 dihplay value).

[iPx • (2(SELF display value +
Mouse store (Pvalue value[ 1]'s value O value[2]4 value).

xii 5] 1- op.
i's body + xI 1 to x length].
Ti)

to opeodel op ijxy
(:(POp.
(Pi 4- icon " :x 112 :y 64 nil.
91 • geticon x y index.
[(Plext, op, j, 16, 24] eval.
icon " Ps ix + 48 48 Ps iy + 16 32 nil.
i displav • Ghhape.
Ch + +

(text name 0 16 24.
value[1] display value).

x[3] *- j
i's shape + x[1 to x length].
(2x + GP(SELF display value +

Mouse store CP'value © value[ 1],s value).
x[9] e op.
i*s body + x[ 1 to x length].
fri)

to or

(:. ttrue)

to plot
((null GET xplot {2'DO * (filin 'xplot')).
disp felear.
xplot :.
disp show)

to refresh i
UPI + geticon :(+.
i display erase.
i display shape)

1' 7 (
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to remember i x CALLER
(4start *

Catnounce 'remembering'.
9 remembermode 4- true.
42'with *

C Remember's value + :x.
Remember, frame clear.
within Remembers frame - 1

(for i *- 1 to x length - 1 do (cr xii] print)))

Remembers value + superveetor initiallyf[(SPextend xIiI.
Remember's frame clear)

4stop *
(remembermode is false . 0
Remember's value[end] 4- nil.
announce 'stopped remembering'.
(Premembermode e false.
Remembers frame clear)

4pend » (remembermodle *
( announce 'temporarily stopped remembering'.
(>remembermode • false))

4[resume *
( Remembers value *

(announce 'remembering'.
G.Premembermode + true))

:x.(remembermode .
(GPi + Remember's value pop.
Remember's value push x.
Remember's value push i.
within Remembers frame(cr x print))).

•#doit * (17x eval) 1Yx)

to REPEAT ixy
(Mouse store (ihalue 'repeat'.
G¥'i • memory fetch :x :y.

ins value[Kps body • x.
1/i )

to setmouse xyz
C:x.:y.:z.
within Mouse's frame

(dlisp clear.
crdisp K xer.
cr disp + y er.
cr disp + z))

to Show i

((Pi + Reticon :06.
i store (>display :(29

to showieon ixy
(:i change position to :x :y.
within dispframe 112400 32432 ni I(disp-fclear),
:ies value map from 6(xi display shape))

to sorry
(cr disp + 'sorry, ' disp * :.
cr disp + 'last operation aborted'.
er disp + 'read-eval-print loop -- type done to proceed:'
ev)

to startline x y
(penup. goto u + ix :y + iy. pendn)

to store i x

(Gbi + geticon :GP.
i store :(Px Mouse's value)

-------------=-=---
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to stringify x disp
(:x is string » (tx)
G°disp + superstring 10.
x print.
*disp string)

to superstring xx : vec end

(:xx is string »
(CP>vee E vec[ 1 to end + xx length].
vecfend + 1 to (2'end + end + xx length] + xx.
trxx)

vec length < (Pend + end +1.
((1*vec e vecil to 2 *end - 11
frvecrend] 4 xx)

1(vecrendl + xx)
<Fstring * (frvec[ 1 to end])
isnew o

(0-vee + string :.
9-end + 0))

to supervector ii xx xi : vec end

(vec length > G>end + end +1* {tvee[endl + :)
(9*vec e vee[1 to 2 * end].
tteclendl + 0

1#map *
Cquntil *

C:(2xx.
for ii + 1 to end do

IQ'xi + vec[ii].
xx eval * (4index * (tii) txi)).

*index c, (170) tfalse)
0'xi 4 (4from 4 (:) 11.
:42='xx.
for ii * xi to end do

((Pxi + vectiii.
XX eval))

4push.(#SELF + 0
.pop *
tend . 0 1 (Tnil)
Ur xx + vec [end].
vectend-1 + nfl.
(Pend , end - 1.
Tfxx)

<flength . (Itend)
4#vector * C *vec[ 1 to end + 13)
14*val * (Ave€ eval)
*t#delete *

((9°51 + ve©[l to end] find :.
11=0*0
vec[li to end - 11 + ve©[ii + 1 to end].
vexclend] + nil.
(+end + end - 1)

4is » (ISIT eval)
€*print . (vec[1 to end + 13 print)
isnew *

(<finitially *
(0'end 4 :vee length -1.
*SELF)

(2910 + vector :.
<Pend + O.
n·SELF11

eq vee w xx + apply ve© * 011·xx)

to table ix: names values

(4[ »
(:x. 43.
[2-i + names map until (x = xi) index.
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4, *
0=0*

(names + x.
Itvahic,9 + :)

liza]1104[i] • x)
i =Us C #false)
4{lelete *

(naines delete names[il.
values delete values[i])
rrvalues[i])

isnew *
(C>names • supervector :i.
Gh·alues + supervector i)

4print * (names print))

to text sixy

GPi e geticon :¢2.
GPx + i'six +:.
Gty + i's iy + r.
within dispframe x 256 y 256 string 100(disp + s))

to waitmousenxyz
(setmouse :x :y :z.
(Ptopbutton + (2rnidbutton + (2°botbutton • false.
repeat

(0 = mouse 7 + 0
Ch + getbutton.
n=3» (Mouse's frame show. opplot) done).

Mouse's frame clear.

n =4 * ((Ptopbutton 4- true)
n=16 (eq y flashes * (abort) GP'midbutton + true)
n = 2 + (eq z clashes * (abort) (Pbotbutton s true)
abort)

to within disp
(:disp·
t(:CP') eval)

to write ivxwdyht
C:i'
¢>v + stringify :.
67'wd s min i's iwd 8*v length.
(Pht - min Ps iht 16 *

(1 + (v length -1)/ i's iwd / 8).
0"x + i's ix + 4 + (i's iwd - wd) / 2.
(Py • i,s ly +2+ (Ps iht - ht)/2.
Ps frame frame - 1.
ir frame fe lear.

within dispframe x wd y ht string 100(disp *- v))

toivi
([2'v & vector 10.
(91 + 0.
repeat

(41 * (trv[ 1 to i + 1 D
v[(Pi *- i + 11 + :.

. length 4 ((GPV *- vIi to 2*v length])))

to < i

(4idon * (17=i + Icontable[:il. 4>. ti))

to opt op
C.*OP.
waitmouse ' position' dashes clashes.
topbutton .

(remember[(Popcodel, op, mousex \ 16, mousey \ 16] doit.))

-Ill=---=I-lil-
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to op2 op
(:Pop.
waitmouse ' position' dashes dashes.
topbutton »

(remember[(Popcode, op, mousex\16, mousey \16] doit.))

to opbody i
I wait mouse ' define body' ' fetch body' ' store body'.
top button *

((>i + geticon mousex mousey.
sp disp + i's name.
Ps body is iconcontext *

(remernber start with i's body's code)
remember start body.
ing body + iconcontext World i Remember's value.
Icontable[Ps name] *

(Icontable[Ps name]'5 body + Ps body copy)
cr disp + 'do you want 1 + irs name + ' saved in memory? (, or n)'.
meing react[1 3 (2(y Y) 4

C fcontable[Ps name] + i copy containerless))
midbutton *

(remember[(Pfetch, geticon mousex mousey index, GPbody] doit)
botbutton »

(remember[(>store, geticon mousex mousey index, (2body] doit))

to opchange i j
(waitmouse ' change pos' ' change size' ' change cont'.
topbutton .

(5*1 + geticon mousex mousey.
eQ_ i World * (sorry 'cant change position of world')
ur-j i geticon mousex mousey ind ex
waitmouse ' upper left' dashes dashes.
topbutton *

C remember[(Pchange, CiPposition, j, mousex\16, mousey\16] doit))
midbutton »

({21 • geticon mousex mousey.
eq i World * C sorry 'cant change size of world*)
(21 + geticon mousex mousey index.
waitmouse ' lower right' dashes dashes.
topbutton .

(remember[(Pchange, 12-size, 5,
(100 * mousex - ts ix) / i,s iwd,
( 100 • mousey - i's iy) / i's iht] doit))

bo tbutton.

((Pi + ge tic on mousex m ousey index.
waitmouse ' container' dashes dashes.

topbutton .
(remember[(Pchange, (2container, i, geticon mousex mousey index] doit)))

to opeonstant
(cr disp • 'value? '.
remember[(>constant, read eval] doit)

to opeopy i
(waitmouse ' copy icon' dashes dashes.
topbutton .

((21 + geticon mousex mousey index.
waitmouse ' posi tion' dashes dashes.
topbutton *

(remember[(2-copy, i, mousex\ 16, mousey\16] doit)))

to oncreate n started x wd y ht
(Gy started + false.
setmouse ' set point' ' de 1 point' '
repeat

(Gh·1 + getbutton.
n=4*

(Mouse's (white box ix iy +12 iwd -117 black)

quit'.
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started is fake *

(CIPx e mousex \ 16.
(2'y + mousey \ 16.
0-wd + Ght + 0.
Ghtarted * true).

mom 65 + 1 +XOR ink'.

box x y wd lit.
mem 65*-0.

CF=wil 4- (motliex \ 16) - x.
Gtht x (mousey \ 16) - y.
(wd <0*

((2'wd + - wd.
GPx + mousex \ 16)):,

(ht <01
((3=hi •- - ht.
GPy • mousey \ 16)).

remember[Gtcreate x wd y ht] doit.
C»started + false)

n=le
(Alouse,s (white box ix iy + 40 iwd - 1 17 black).
started *

Imem 65 + 1.
box x y wd ht.
mem 65 + 0.
Owd + (Pht + 0.

(Pstarted • false))
n=2*

(done with Mouse.'s frame clear)
started .

( me m 65 + l.
box x y wd ht.
box x y (Pwd - (inx \ 16) - x (2='ht *- (my \ 16) - y.
mem 65 + 0)))

·to opdelete
(waitmouse ' delete icon' dashes dashes.
topbutton *

(remember[G>delete, geticon mousex mousey index] doit))

to opdisk i j fil
(waitmouse ' fetch' ' store' dashes.
1 opt)utton .

(cr disp + 'please type a file name: '.
Gkfil . read eval.
fil is string *

C remember[(Pdisk, fil, (2'fetch, mousex \ 16, mousey \ 1611 doit)
abort)

midbutton .
(Cir·, 4- geticon mousex mousey.
O-j + geticon mousex mousey index.
(im name • 'icon' *

(cr disp + 'please type a name (a string) for the icon: 1
i display name + read eval)).

cr disp • 'please type a file name: '.
(P'fil + read eval.
fil is string *

(sp difp - PS name.
remember [(2'disk, fil, 9'store, j] doit)

abort))

to opdisplay
(waitmouse ' on' ' off' dashes.
topbutton * (remember *((2'displaymode * true) doit)
midbutton * (remember extp'displaymode + false) doit))

to ftdraw i n started xstart ystart xstop ystop
(u/started + false.
waitmouse ' relative to' dashes dashes.
topbutton is false * 0

-------------------
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99 + geticon mousex mousey.
setmouse ' start line' ' stop line' 1 quit'.
repeat

(6211 + getbutton,
n=4*

(Mouse's (white box ix iy + 12 iwd - 1 17 black).
started .

(remember[(Pdrawline, xstop - i's ix, neg ystop - PS iy].
(2x start • xs top.
(Pystart + ystop)

47=xstart + 0'xstop + mousex,
(Py start + (Py stop + mousey.
remember[(Pstartline, xstart - Dsix, neg ystart - i• iy].
(Pstarted + true)

n=11

(Mouse's (white box ix ly + 40 iwd - 1 17 black).
started *

(remernber[(2drawline, xstop - i• ix, neg ystop - Ps iy].
Ghtarted - false))

n•2.
((started .

(mem 65 + 1 'XOR ink',
inakeline xstart ystart xstop ystop.
mem 65 + 0)).

done with Mouse's frame clear)
started *

(mem 65 + 1.
makeline xstart ystart xstop ystop.
makeline xstart ystart (2xstop + mx Gystop + my.
mem 65 4- Con

to opeval
(waitmouse ' eval icon' dashes dashes.
topbutton *

(remember[(PEval, geticon mousex mousey index] doit))
to opexit

(PUT USER GADO sysUSER.
(17-disp • sysDISP.
remember suspend.
World's frame fclear.
disp frame - 1.)

to opif
(waitmouse ' position' dashes dashes.
topbutton *

(remember [(2'IF, mousex \ 16, mousey \ 16,
supervector initially (2((extend body)),
supervector initially <2((extend body))] dolt))

to opmemory i j
(waitmouse ' fetch' ' store' ' fetch mouse'.
topbutton .
(cr disp + 'please type a name (a string) for the icon: '.
remember[GP'constant, read eval] doit.
remember[(>memory, (9*fetch, mousex \ 16, mousey \ 16] doit)

midbutton .
C (Pi x geticon mousex mousey.
0°3 + geticon mousex mousey index.

(Ps name = 'icon' *
(cr disp + 'please type a name (a string) for the icon: '
i st,ore (Pname read eval)).

C Icontable[i's namel *
(cr i print disp + + is already in memory'.
cr disp + 'type y to replace: '.
memq read[ 11 62-(y Y) * 01abort)).

sp disp + Ps name.
remember [(Pmemory, G/store, j] doit)

botbutton *

1
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(rementlier[Ghnemory, t>fetch, mousex \ 16, mousey \ 16] doit))
to apname (repeat

(Waitmouse ' fetch name' ' store name' ' quit'.
topbution »

(remember[(17°fetch, geticon mousex mousey index, (1=name] doit)
midlutton »

(remember[(>store, geticon mousex mousey index, (2=name] doit)
botbutton » (done)))

to opnext ()

to opplot fil
(cr disp + please type a file name: .
(Pfil • read oval.
fills string =, (remember[(Pplot, fill doit) abort)

to oprefresh (repeat
(waitmouse 'refresh icon' dashes ' quit'.
tophutton *

C remember[(ihefresh; geticon mousex mousey index] doit)
bot button . (done)))

to opremember
(waitmot.190 ' stop' ' simpend' ' resume',
topbutton * (remember stop)
midbutton . (remember suspend)
botbut,ton * (remember resume))

to oprepeat
(waitinouse + position' dashes dashes.
topbutton *

(rememberEPREPEAT, mousex \ 16, mousey \ 16,
supervector initially (2((extend body))] doit))

to opshape i
(waitmouse 'define shape' ' fetch shape' ' store shape'.
topbutton *

021 + getieon mousex mousey.
sp disp , Ps name.
Ps shape is iconcontext +

(remember start with i's shape#s code)
remember start shape.
PS shape *- iconcontext quick World i Remember's value.
[contable[ Ps namel *
Clcontable[Ps name]•s shape + Ds shape copy))

midbutton *
(remember[(Pfetch, geticon mousex mousey index, Ghhape] doit)

botbutton »

(remember[C>store, geticon mousex mousey index, <2'shape] doit))
to opshow i j

(waitmouse ' show name' ' show value' ' show shape'.
topbuitton *

((21 + geticon mousex mousey.
£23 + geticon mousex mousey index.

(eq i display GP'name *
(eq Ps container World * 0
iI-i length - 11 + nil.
W) I jl 1 to j length - 11)).

remember[GF-Show, 1 {19-name] doit)
midbutton *

(remember[[8-Show, geticon mousex mousey index, (Pvalue] doit)
botbutton *

((21 + geticon mousex mousey index.
remember[(PShow, 1, 0'shape] doit))

to optext ijs
(waitmouse ' relative to' da. hes dashes.
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topbutton m
((21 + geticon mousex mousey.
013 + geticon mousex mousey index.
cr disp + 'please type the text (a string) to be displayed: '.
Cbs + stringify read eval.
waitmouse ' position' dashes dashes,
topbutton .

(remember[12'text, s, 1 mousex - ils ix, mousey - i's iy + 161 doit)))

to optrace
(waitmouse ' trace icon' 'untrace icon' dashes.
topbutton *

(remember[Ghrace, geticon mousex mousey index, (Pon] doit)
midbutton *

(remember[Of"trace, geticon mousex mousey index, (soff] doit))

to opvalue n
(setmouse ' fetch value'
repeat

((Pn + getbutton.
¤44.

(Mouse•s frame cleal
remember[(Pfetch,
done)

n.1.

store value, , ----------'

geticon mousex Inousey index, 2'*value] doit.

(Mous e's frame el ear.
remember[Gstore, geticon mousex mousey index, 0'value] doit.
done)

CALLER has inx my » U
done with Mouse's frame clear))

to initall

(disk's
(to showev x

(disp *- 'C+basetcon + '.
iconout :x eval)).

i memq f \ GET number (PDO * ()
addto number 0-(4\ * (t:x * (SELF +x/2)/x)).
addto dispframe 164(4#print * (buf print)).
(GET dispframe (PDO)[59][50] + 0.
(GET pshow (2-DO)[107[43 + 6.
(GET pshow (U"DO)[22][34] 0 (2=(: df # Ir [ 4 * [3; ).
(GET file EPDO)[753[24]141 + (0'

(dpO evals filesoven map GR
(vecti] evals Uf (1241irinst + nil))).

0>sysUSER + GET USER GFDO.
(2°sy.DISP + disp).

(Pdashes •'-
(9-run + (2run.
(Pfcontable + table 10,
Icontable['world'] + nil.
(Piconrun + 9-(opvalue),
9>iconfetch + (2([CALLER (PY xl eval).
(2iconstore + /

(eq x GF»display * ([CALLER (2=display y] eval)
£CALLER UF»display z (Pe (2(2" y] eval).G- specialstore + (2(sorry 'cant change ' + stringify CALLER).

6*displaymode + true.
(Premembermode + false.
initworld initmenu initmouse initremember initsmalltalk initicons.
World's frame clear.

disp frame -1.
GPinitworld 4- (2'initmenu + (2initmouse + (Pinitremember + 0'initsmalltalk + 60'initicons + 0'inita

$ •11 + nil)

to inithons i baseicon basex basey
(IP'basex * 192.
C>basey + 192.
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(7'ha.9.iron - 63'i •- icon 'if' bae,+0 192 hasey-0 112 nil.
i.5 sh 4,0 + 61=(villil,{11 display name. value[2] display value. valize[3] display value. startline
**66 18. drauline 12-1 18. dra, Iine 114 10. di.twline 111 26. draw·line 124 18. startline 06 34.
**drawline lt)4 77. drawline 92 75. drawline 10·1 65. drawline 10.1 77).
Ps body *- GP·( value [l] 's value *( value [2] eval ) value [31 eval ).
G i *- icon '?' bnsex+0 6.1 basey+0 32 '
Ps runcodp • CP( opvallip ).

CPi • icon 'true branch' basex+128 64 basey+0 32 '
Ps shape + O( SELF dis,i>lay valiie ).
Ps value + true.

CIM •- icon 'false branch' baser+96 64 basey+80 32 '
i's shape *- Gl'( SELF display value ).
i's value *- false.

[contable['if'] •- ba,wicon copy containeriess.
baseicon display delete.

67:'1;viricon • 631 4- iron 'repeat' basex+0 48 hasey+0 32 nil,
i's sh.,pe *- CiP((.],I.EH display value, startline 23 33. drawline 23 59. drawline -31 60. drawline
**-31 (-38). drawline 23 (-38). drawline 23 02). drawline 13 (-13). drawline 33 (-13). drawli
**ne 23 (-2)).
Ps value + ' loop'

Irontabler'repeat'] - baseicon copy containerless.
baseicon display delete)

to initmenu i

(GPMenu *- Icontable['menu'] 2 icon 'menu' 16 80 32 647 string 300.
Menu's sh:,pe  62(nameout SELF).
Mi,nu's runcodo + GP

(setmouse ' doit' dashes dashes.

repeat
(getbutton =4*

(Moilses frame c.lear.
(Px I (Menu's frame mfindt mousex mousey) / 2.
0<x< menuops length +1->

(ST menunames[x] print.
Groperation + menuops[<1-
eq operation (>undefined *
(done with flisp *- ' undefined')

World's (operation eval).
disp •- ' ok'.
done))

SELF has mx my + 0
clone with Mouse's frame clear)).

Menu's fetcher + iconfetch.

Monux storer + specialstore.
CU-menunames + superve-·tor 50.
Ghnenuops $ supervector 50.
within Menu's frame
(supervector initially 

((icons undefined create opcreate change opchange delete opdelete copy opcopy refresh
** oprefresh show opshow name opname value opvaIue shape opshape lindy opbody)

(opco(les undefined
+ (op2 +) - (op2 -) * (op2 *) / (op2 /)
= (022 =) < (op2 <) > (op2 >)
and (op2 and) or (op2 or) not (opl not))

(. a.1.1„i u„d< f„,ed if opif repeat oprepeat done opdone eval opeval return opreturn

(others undefined memory opmemory disk opdisk next opnext display opdisplay rememb
**er opremember draw opdraw text optext trace optrace con5tant opconstant plot opplot exit ope
**Xit))

map

(menunames + xi[l].
menuops 4- xi[2].
cr xii[ I] print cr,
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for i *-3 to xi length -1 by 2 do
(menunames •xi[il.
menuops *- xi] + 11.
memq xiii] 47 {+ * <) * (sp xiii] print sp)
sp xili] print er ))))

to initmouse

0>Mouse + fcontable['mouse'] • icon 'mouse' 400 96 480 96 string 50.
Mouse's shape, 9>(nameout SELF).
Mouse's ru neode + nil.
Mouse's fetcher + iconfetch.

Mousew storer + cip
(eq x (Pdisplay * (nil)
within Mousevaluew frame

(disp clear.
Mouse'f value + y print)).

47'Mousevalue + Icontable['mouse value'] e ieon *mouse value' 112 272 480 32 string 100
Mousevalue's value + supervector initially 07
Mousevalue's shape 4- Mouse's shape.
Mousevaluew runcode + nil.
Motisevalue'S fetcher + iconfetch.

Mousevalue's storer • specialstore)

to initrernember

(4*Remember + Icontable['remembered'] + icon 'remembered' 112 272 544 32 string 100.
Remembers value + false.

Remember's shape + (2°(nameout SELF).
Remembers runcode e GP
(setinouse ' insert' ' delete' ' scroll'.
repeat

C (iPx + getbutton.

SELF has mx my » 0
done with Mouse's frame clear)).

Remember's fetcher + iconfetch.
Remembers storer + specialstore)

to initsmalitalk

(Ghmalltalk • Icontable{'smalltalk'] 4- icon 'smalltalk' 112 384 608 71 string 300.
Smalltalk's shape + Ghnameout SELF).
Smalitalk's body + 0-

(cr disp + 'input? '.
Mouse store (Pvalue read eval).

Smalltalk's runcode • 0-(repeat
Ikbck * (cr read eval print)
SELF has mx my * (blink)
done)).

Smalltalk's fetcher + CS'

(cr x print disp • 7 '.
read eval).

Smantalles storer e (2(Mouse•s value print))

to initworld

({2>World + Icontable['world'] A icon 'world' 0 512 0 680 nil quick.
Worldis value 4- iconstructure 10.

World°s shape + (2(value map(xi display shape)).
World's runcode + (2

(Mouse's frame clear.
value map(xi run)).

World's fetcher + iconfetch.

World's storer + specialstore.
World°s container • World)

{ initall )
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