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to class x ¥ ()

to number x y :: nprint ()

to vector x y :: substr ()

to atom x y (CODE 29)

to string x y :: substr ()

to arec x y ()

to float x y :: fprint ()

to falseclass x y (isnew)

to isnew (CODE 5)

G false«falseclass. ’ :
GP(TITLE USER DO SIZE CODE SELF AREC GLOB MESS RETN CLAS
length eval or and mod chars error

G, /5~ 177sT# ()48 )y e={}*+><> go goto turn next contents end [0 %88+ min max)

'th75.1€1.
DONT EDIT ABOVE HERE!--These classes and atoms mentioned early to guarantee addresses for mach
**ine code. :

HEREWITH A SOMEWHAT WIHIMSICAL ANNOTATED VERSION OF SYSDEFS. ANNOTATIONS ARE IN ITALIC
** IT IS HOPED TIHAT THIS WILL PROVIDE SOME ELUCIDATION OF TIIE CODE ESCAPES, OBSCURITIES W
*¥*NO DOUBT PERSIST . THE ANNOTATIONS ARE INTENDED TO BE BUT DIMLY LIGHTED MARKERS ON 1]
** TO TRUE ILLUMINATION.

TO PRINT ALLDEFS -----

Get ALLDEFS into Bravo (with font ST8.AL, already FONT.0 for those
who have run any of the STBRAVO*.CM command files) and translate
onto another file (e.g. ALLDEFS.TR). Get ALLDEFS.EC from MAXC and
type it. You must have all the .EP files listed therecin. Then you may type

GEARS/D ALLDEFS/G ALLDEFS.TR

+ha0.+£2.
BOOTSTRAPPING MAGIC.

+h75.1f1.
to isnew (null instance»(GPinstancecallocate permsize.
instance[0Jeclass. Ttrue)
T false).

+h60.1£0.°

to print (=7..)
‘th75.1f1.
:x.Print its address in octal.
Printing goes to the sane place as CODE 20. This is used primarily
“for bootstrapping. All system classes will print themselves.
+hG60.+£0.

to read (CODI 2)
"1h175;1;Head keyboard input into a vector. This is almost identical
in function to the SMALLTALK read routine, except that DOLL is
signalled hy <CR> at zero-th parenthesis level, and single~quote
strings are ignored. It is only available in Nova versions.
The0,+10."
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'th90.1£2,
MESSAGE HANDLING
+h60.1£0."

o : (CODE 18)
'th75.1f1,
to : name

<& (: @"name nil »(Tnameecaller message quotefetch)
(Tcaller message quotefetch)

Fetch the next thing in the message stream unevaluated
and bind it to the name if one is there.

«§# »(:G”name nil >(Tnamee«caller message referencefetch)
(Tcaller message referencefetch)

Fetch the reference to next thing in the message stream
and bind it to the name if one is there.

(:G"name nil »(Tname« caller message evalfetch)
Tcaller message evalfetch)

Fetch the next thing in the message stream evaluated
and bind it to the name if one is there.
+h60.+£0." ’

to «§ (CODE 17)
'"th75.+f1.
:G*token. tokens= c.lller message.code[ caller.message.pcl-»
(caller.message.pc+caller.message.pc+1. Ttrue) Tfalse.
That is, if a match for the token is found in the message, then
gobble it up and return true, else return false,
+h60.1t£0."

to 8 ( CODE 39 )
to § ( CODE 36 )

to T (CODE 13)
'th75.+f1.
:x. then do a return and apply x to any further message. Note
that in (... Tx+3. G"y(—y«") the assignment to y will never
happen, since T causes a return.
th60.+£0."

to &> (CODE 9)
"th75.0f1.
:6G7°. That is, get the next thing in the message stream unevalled

and active return it (which causes it to be applied to the message).

thG0.1£0."

to # (:H#)
'th75.+f1.
teturns a REFERENCE to its argument’s binding.
Th60.+f0.'

'rha0. 112,
(()‘\’FI’UX: (1L15x(3 )}“JS
tht0o.t10.'

to repeat token (:/token. CODE 1)
"th75.t[1.
repeat (token eval) Not a true apply to eval, and therefore token
MUST be a vector.
th60.1£0."

to done x (<fwitha(:ix. CODE 25) CODE 25)
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'th75.tf1. :

done causes a pop out of the nearest enclosing repeat, for, or do.
"done with val™ will cause the repeat to have value val
+h60.1f0.'

to again (CODE 6)
"th75.+f1. ' -
repeat (Gactivecactive caller. eq active. class #repeat=(done)).
That is, redo the most recent repeat, for, or do loop.
+h60.110. > .

to if exp (iexps(<fthen=(:exp. «¥elses (6. exp)exp)error &>(no then))
«fthen>(8. «Selses(:exp) false)error G7(no then))
'th75.+f1.
The ALGOL "if ... then ... else ..."
1hG0.1£0."

to for token step stop var start exp (
GPvar « 3.
WPstart « (=Fea(:) 1),
Gi”stop « (dto={:) start).
GPstep « (sThy=(:) 1).
<t do. :ffexp. CODE 24)
'th75.tf1.
An Algol-like "for".
Note the default values if "«","to","by",etc., are omitted.

CODE 2.4 means --repeat{exp eval). This implies "done" and "again”
will work, which is correct.
thG0.1£0.'

to do tokgn step stop var étart exp (
 PstepeGPstarte1l. :stop. :#exp. CODE 24)

"th90.1£2.
INITIALIZING SYSTEM CLASSES

th75.1f1.

Here are the main kludges which remain from the time when we
really didn’t understand classes very well, but wanted a working
SMALLTALK. PUT and GET are two of the principle actions. of class
class. The new verson of SMALLTALK will have class as a class
with these actions inteunsional. )

1h60.1£0.'

to PUT x y z (:#x. :y. :z. CODE 12)
75 1.
The fivst argument MUST be an atom which is bound to a class
table. The third argument is installed in the value side of that table
corresponding to the name (atom) which was the second argument.
1h60.7£0."

to GET x v (:#x. :y. CODE 28)
"th75.1f1.
If "x" is a class table then the binding of the atom in "y" will be
fetched,
+hG0.1£0."

to lecch field bits : ptr (CODE 27
isnews(:ptr))
'th76.111,
Lets you subscript any instance
af 07 gives you the class, a[ 1] gives the first field, etc.
af 2] gives you the pointoer; af 2} ) returas the BITS in an integer
a] 2]=foo will dereference count previous coutents, but a2k} foo
will not.
th60.r£0.'
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PUT USER G*TITLE GFUSER
PUT falseclass G>TITLE G~false

PUT atom GFDO GP(CODE 29
'th75.1f1.
«fe(:x. Tx -- Lookup SELT and replace its value by x.)
«Fevals (T -- Lookup the binding of SELF)
«F=>(MTSELF=;)",
«fchars»> (T -- printname of SELTF (a string))
+h60.1£0.'

«Fis>(ISIT eval)

«fprint>(disp«SELF chars) )

'th75.1f1.

Done this way (PUT used rather than using "to") because we
wanted to know where the system classes are. Hence the initial
"to atom x y ()", for example, in "Bootstrapping Magic" followed
by the behavior here.

+h60.1£0."

to ev (repeat (cr read eval print))

PUT falseclass GZDO G°(CODE 11

'th75.1f1.

o ()

«fors (M)

«Fand= (&)

<3< (1)

«¥=> (&)

“«F> ()

+h60.+£0.'

“Fiss (W false>(MTtrue) «¥7» (1G>false) 8. TSELF)
<Iprint-(&>false print) )

PUT vector G°DO GP(CODE 3 »(Tsubstr SELF x GLOB MESS)

'th75.1f1, '

isnews(Allocate vector of length :.

Fill vector with nils.)

“F[>Cx. sF].

(¥ e>(:y. Ty -- store y into xth element. )
T xth element) )

«Flengtha (T length of string or vector)

<fevals(GPpe«0. repeat
(null SELF[G pcepe+1]=>(done)
GFvaleSELF pc] eval)
fval) sort of...

1h60.1+£0."

«Fis>(1SIT eval)

«F+5(1y is vector»(GPxeSELF[1 to SELF length+y lengthl,
Tx[SELF length+1 to x length]«y[ 1 to y length])
error G (vector not found))

«Smapa>(ty. for x to SELF length
(evapply SELF[x] to y))

<fprints(dispe40. for x to SELF length
(disp-32. SEL¥[x] print). disp«41)

)

PUT string G~DO G°(CODE 3 »(Tsubstr SELF x GLOB MESS)

"th75.+f1,
isnew=(Allocate string of length :.
Fill string with 0377%s.)
‘\'{F[.—,)(!}(. “5] )
' (<fex(:y. Ty -- store y into xth element. )
T xth clement) )
«flenigth-> (% length of string or vector) rh60.1£0.
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<¥is»(ISIT eval)
“f=5(:y is string>(SELF length=y lengths(
for x to SELF length (SELF[x]=y[x]>() Tfalse)) Tfalse)
Tfalse)
“F+>(1y is strings (G x«SELF[ 1 to SELF length+y length].
Tx[SELF length+1 to x length]ey[1 to y length])
error P(string not found))
“Jprint>(0 = G°x « SELF[1 to 99997 find first 39>
(disp + 39. disp « SELF. disp « 39)
SELF[1 to x-1] print. SELF[x+1 to SELF length] print)
) .

PUT number G°DO G(CODE 4
'th75.1f1.
«F+=(Tval+:)
«§->(Mval-:)
o, (Tval*:)
«§/5(fval/:)
<F<{a(Tvall:)
“«F=m(Tval=:)
<F > (Tvald:)
44.—_;(17\'&15:)
«J £ (Tval=:)
«F =, (Tval:)
¥ max=(Exe. SELE>x»(TSELF) Tx)
<& mines(Goxe:. SELF<x>(TSELF) Tx)
$( (¥ +(Tval OR )
«¢-»(fval XOR :)
«f*5(fval AND 1)
</ »(fval LSHIFT 1)) -
+h60.1+£0." .

«Fiso (ISIT eval)

<¥print>(SELF>0>(nprint SELF)
SELF=0(disp«060)
SELEF=0100000:(disp~base8 SELF)
disp«025. nprint 0-SELF) )

'+h76.1f1.

Yor floating point stuff see FLOAT

T+h60.+f0."

to - x (:x*71)
'th75.+f1.
An often used abbreviation, has to work for float as well.
1h60.4£0."

to base8 i x 5 (:x. Gsestring 7. fori to 7
(s8-1] « 060 + x [J7. G"x « x [173). Ts)
"th75.1€1.
Returns a string containing the octal representation (unsigned) of its
integer argument.

thi0.1£0."

GPISIT « (=325 (PTITLE) TTITLE=8).

to nil x (#x)
'th75.+f1.
nil is an "unbound pointer”, which is used to fill vectors and
tables.
th60.+£0.'

to null x (:x. 1 CODE 37)
‘th75.1{1.
Null refurns true if its message is "nil", otherwise false.
101 £0.

to eq x (CODE 18)
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to disp x i (
Fe»(:x is strings(for i to x length (TTY«x[i])) TTYex)
«Fclears() «¥subs(ix eval))
'th75.rf1.
This disp is used for bootstrapping. Later in these definitions
(READER)it will be restored to an instance of "display frame.”
+h60.1+£0.'

to TTY (0 CODE 20)
'th75.1f1. : '
TTYe<integer> will print an ascii on the Nova tty. On altos, TTY
prints in little error window at bottom of screen.
th60.1£0."

to dsoff (mem 272¢0)
'th75.0f1.
Turns display off by storing 0 in display control block ptr. Speeds
up Alto Smalltalk by factor of 2.
th60.1£0.'

to dson (mem 0420 « 072)
'th75.4f1.
Turns display back on by refreshing display control block
peointer. :
+h60.1£0." :

to apply x y (:#x. *Fto=(ty. <«fin»(:GLOB. CODE 10) CODE 10)
«Jin>(:GLOB. CODE 10) CODE 10)
to evapply x y (:x. «fto»(ty. Win->(:GLOB. CODE 10) CODE 10)
“in=>(:GLOB. CODE 10) CODE 10)
"th75.1f1.
Causes its argument to be applied to the message stream of the
caller, or, in the case of apply foo to <{vector?, to that vector.
Note that only the message is changed, and that the caller is not
bypassed in any global symbol lookup unless the in-clause is used to
specify another context.
+h60.1£0.'

to cr (disp«13). to sp (disp«32)

GPirue«Gritrue
GPevaleGPeval
to is ( <5 ?->(TG untyped) 8. Tfalse)
"th75.0f1. :
These are used to handle messages to classes which can’t answer
questions invoking "is", "eval”, etec.
+h60.1£0.]

to t nprint substr (ev). t
'th75.tf1.
prevent ~to- from making these global.
1hG0.+£0.’ .

to nprint digit n (:n=0=()
Gi*digiten mod 10. nprint n/10. dispe060+digit)
PUT number Gnprint #nprint.
‘th7b.1 {1, _
Prints (non-neg) integers in decimal with leading zeroes suppressed!
+h60.1£0.]

to substr op byte s Ib ub s2 1h2 ub2 (
:#s. :1b. 1ub. :MESS, G°GLOBeub.  'tfl.tee heethG0.1{0.
. .
ub. (#§]=>() errox GF(missing right bracket))
Gibyte « G71b2 « GPub2 « 1.
«ifinds (GPop « (<Ffirst>(1) <Flast>(2) 1)
. 4 (=inon=(2) 0). :byte. CODE 40)
en (alls (ihyte. G ope0. CODE 40)
: #s2. GPopes.
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<F[= (:1b2. <Fto. :ub2, «f]. CODE 40)
GPub2¢9999. CODE 40)

GFop « 6. Gub2 « ub+1-lb.

G7°s2 « (s is strings>(string ub2) vector ub2). CODE 40).
PUT string GPsuhbstr #substr. ' '
PUT vector GPsubstr #substr.
done

'‘th75.1f1,

_substr takes care of copying, moving and searching within strings
and vectors. It first gets its father (string/vector) and the lower
bound, and then proceeds to fetch the rest of the message from
above. Some examples:

GP(abede)2to3]->(bc)
GP(abcde)[ltob]find GPe -> 3
G"(abcde)[ltob] find Gx ->0

See vecmod for more examples. String syntax is identical.

+h60.110."

to vecmod new end old posn ndel nins ins (GPend«10000.
:old. :posn. :ndel. :ins.
G/nins«(ins is vectors(ins length-1) null ins»(0) 1).
Gnew « old[1 to old length+nins-ndel].
(ins is vectors(new[posn to end] « ins[1 to nins]) new[posn]«ins).
new|[ posn+nins to end] « old[posn+ndel to end].
Tinew)
'th75.1f1.
Vecmod makes a copy of old vector with ndel elements deleted
beginning at posn. If ins is a vector, its elements are inserted at
the same place. It is the heart of edit.
th60.1£0."

to addto func v w (:#func. :w. @GveGET func GDO. null va(error G°(no code))
PUT func GFPDO vecmod v v length 0 w)
'th75.1f1.
Addto appends code to a class definition.
1h60.1£0.’

to fill t i 1str (
G™1 « :str length.
G~t « disp « kbd.
(t = 10>
(Gt « disp « kbd)).

str][ G « 1] « t.
repecat

(i = 1>(done)

10 = str[ G ¢ i + 1] « disp « kbd=(done)).
Tstr)

to stream in : i s 1(
CODE 22
"th7s.+f 1.,
CODE 22 is equivalent to...
‘5’;’{%‘:-;;
(
(i = l:}
(G5 e s[1 to Gl « 2 * 1]))
P[P« 1+ 1] «2)
“Gnexts
(i=1s("0)
Ts[C1 « 1+ 17])
<fcontentsx
(Ts[1 toi])
th60.+£0."
cfresets
(G#1 « 0)
isnews
(G%s «
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(«Fof=>(2)
string 10).
Gl «
(<from=((:)
-1)

0).
Gl «
(=Fto>(:)
s length))
wfiss
(ISIT eval)
<fends
(ti=1)
<fprint>

(i> 0>
(s[1 to i] print)).
disp « 1.
1<i+ 1:>()
s[i + 1 to 1] print))

to { set (GPsetestream of vector 10. repeat(
=5 }=>(fset contents) -
set « :)) *1+f1l.uses stream to accumulate a vectort{0.’

to indisp disp (:disp. T8eval) '+fl.redefines disp and evals a vectort+f0.’

to stringof x (&°x«:. Tindisp stream (x print. disp contents))
'th75.1f1,

uses stream and indisp to give you the print-string of anything.

th60.1£0.7

to obset i input : vec size end : each (
ﬁadd:((size:@"endeendi-1:,.((5*’vec<-vec[1 to G sizeesize+107]))
vec[end]«:)
«fe>(0=vee[ 1 to end] find first :input
(SELE add input))
“fdelete»{0=Gievec[1 to end] find first :input-(Tfalse)
vee[i to endJevec[i+1 to end+1]. GPendeend-1)
ssunadds(GTinputevec end]. vec[end]enil,
GPendeend-1. Tinput)
<Fvecs{Tvec[l to end])
<t map-(GPic0. GPinpute:. repeat
(end<{Gici+1-(done) input eval)ffalse)
«Jprint>(SELYF map G#(ench print. sp))
«Fis»>(ISTT eval) -
isnews(GPend«0. CPvecevector Fsizeed)

)

"th90.+£2,
PRETTY-PRINT
Th0.1 10,

Th75.+f1.
"This prints the code; classprint makes the header.
+hGO.t£0."

to show func t (
Hfunc. CteGET func GO,
null t > (1G¢°(no code)) pshow t 0.)
to pshow ptr dent i t i x tabin indax (:ptr :dent.
(ptr length>4>(tabin dent)) dispe40.
for i to ptr length-1
(&7t « ptrlil.
t is vector »(pshow t dent+3.
izptr length~1()
G, = Goreptrfivl]=()
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x is vectors()
tabin dent)

i=1 >(t print)

0<{Exeindex (., 5[ ] ») t>
(x=1=(t prlnt ptr[i+1] is vector=() tabin dent)
t print)
O=index P G # T [ < > D) ptr[i-1]»(disp«32. t print)
t print)
dispe41)
to t each tabin index (ev)

to each (Tvec[i}]) 'shorthand for mapping with obsets’
PUT obset G7each #each.

to tabin n : x (tn. (hsp(—13 repeat

(n> 6>
(disp « x[6].
G°n «n - 6)
done)

disp « \[n +17)

(PUT tabin Gx {string 0 32 fill string 2 fill string 3

fill string 4 fill string 5 fill string 6}).
'leave these blanks'
PUT pshow GPtabin #tabin.
to index op byte s 1b ub s2 1b2 ub2 (
‘byte. GPope@G 1beGPs2¢GEP1b2«Gub2¢1. GFPube9999. CODE 40)

‘Th i5.111.
A piece of substr which runs faster.
+h60.1£0.’

PUT pshow GPindex #index.

domne

'th90.tf2.
FLOATING POINT+h60.110. .

PUT float G°DO (0 CODE 42 ‘this does + - * / (= > £ = >
<3dipart->(1 CODE 42)
«}{part»>(2 CODE 42)

«Jipow=
(:x = 0(71.0)
x = 15(0)
x> 1>
(1 =x mod 2>
(TSELF *(SELF * SELYF)
ipow x / 2)
T(SELF * SELY)
ipow x / 2)
1.0 / SELF ipow 0-x)
«Fopart:
(SELF < :x=(10)
SELEF < x * x(T1)
r
(GPy « 2 ¥ SELF epart x * x)
+
(SELF /7 x ipow y)
epart x)
“iu-5(IS1T eval)
“iprint-s
{SELE = 0.0 (disp « 48. dispe46. dispe48)
SELY < 0.0
(disp « 0285,
fprint - SELF)
fprint SELF)

to t fprint (ev)

t

to fprint n p gs:: fuzz z (
"+f1.Normalize to [[1,10)+{0."
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(in< 1>

(G™p « -(10.0 / n)

epart 10.0)
G&p « n epart 10.0)
GPn « fuzz + n / 10.0 ipow p.
(n=10.0(G pep+1. GPnen’/10.0 'ugly fix for now'))

'tf1.Scientific or decimaltf0.’

(GPs « fuzz*2,
"4<p<65(E7q « 0.

p <0

(disp~z[1 to 1-p])

G”s « s * 10.0 ipow p)

&>qep. G°p+0)

'+f1.Now print (s suppresses trailing zeros)+£0."

do 9
(disp « 48 + n ipart.
GPpep-1.
G#n « 10.0 * n fpart.
p < 0=

(p = "1>(disp « 46))
n < G7s « 10.0 * s»(done)))
(p = "1=(disp « 48))
q ¥ 0>(disp«0145.

q print)
PUT fprint G°fuzz 5.0 * 10.0 ipow 9.
PUT fprint Gz fill string 4
0.00
PUT float GPfprint #fprint.
done

'+h90.+£2,
TEXT DISPLAY ROUTINES
+h60.+£0.

th75.14f1.
Display frames are declared with five parameters. They are a left x, a width, a top y, a heigh
**t, and a string, Hence -~

Gr*yourframee«dispframe 16 256 16 256 string 400.
-- gets you an arca on the upper left portion of the display that starts at x,y 16,16 and is 2
*#56 bits(raster units) wide and 256 bits high. The string (buf) serves as the text buffer, an
** is altered by « and scrolling. :

There are actually two entities associated with display frames--frames and windows. Currently
**hoth are given the same dimensions upon declaration (see isnew).

The four instance variables defining the window are "winx", "winwd", "winy”, and "winht". The
** houndaries of Lhis rectangle are intersected with the physical display. The window actuall
*%y used by the machine language will reduce the size of the window, if nesessary. to be confi
*#ned by the physical display. Clipping and scrolling are done on the basis of windew boundar
es. If a character is in the window it will be displayed. If a string or character cause
#igverflow of the bottoimn of the window, scrolling will occur.

The four instance variables defining the frame are "frmx", "frmwa”, "frmy", and "frmht”, Thi
#4g ractangle may be smaller or larger than its associated window as well as the physical disp
#¥lay.  Frame boundaries are the basis for word-wraparound. (Presently, it frimyv+ frimht will

1 cause overflow of the window bottom| winx+winht}], frmht will pet chioged to a keight consonan
#¥¢ with the hottom of the window. This has been done to manage scrolling, but may get change
*+4 as we get a better handle on the meaning of frames and windows.).

"Buf" is the string buffer associated with any given instance of dispframe. This is the strin
*#¢ that is picked on the way to microcode scan conversion. When scrolling oceurs, the first
#%line of chiaracters, according to frame boundaries, is stripped out and the remainder of the
*thuffer mapped back into itself. If a "¢" message would overflow this bufier, then scrolling
*# xwill oeccur until the input fits. : :

"Last" is a "buaf” subseript, pointing to the current last character in the buffer. That is, t
*#he last charvacter resulting from a "e".
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"Lstln" also points into the buffer at the character that begins the lust line of text in the
**frame. It is a starting point for scan conversion in the "™ call.

"Mark"” is set by dread (see helow) and points to the character in the buffer which represents
** the last prompt output by SMALLTALK; reading begins there. Mark is updated by scrolling, so
*% that it tracks the characters. One could detect scrolling by watching mark.

"Charx" and "chary" reflect right x and top y of the character pointed to by "last".

The "reply" variable in the instance may be helpful in controlling things. When the reply is

*%() it means everything should be OK. That is, there was intersection between the window and
**display and intersection between the window and the frame. When reply is 1, there was no int
**orsection between the window and the display. A 2 reply means no intersection between window
** and frame. A 3 reply means window height less than font height or a character to wide for a

** frame ~-- hence no room for scan conversion of even one line of text. A 4 means that the fra
**me height has been increased in order ta accomodate the input. A 5 means the bottom of the w
**indow (i.e. window x + window height) has been overflowed --hence that scrolling toek place.
** A 6 means that both 4 and § are true.

"justify"” is a toggle for right justifying the contents of a dispframe. The default is 0 an
**d means no justification. Setting it to 1 causes justification on frame boundaries.

The "font" variable allows for the association of a font other than the default font with the
*#display frame. To get a different font into core say G*something « file <fontfilename> conte
**nts. Then you can say disp’s (G°fontesomething) or you can declare the font at the same time a
**+5 the tdispframe is declared as e.g.

GPyourframe « dispframe 3 40 3 40 string 20 font something.

th60.+£0."

(to dispframe input
: winx winwd winy winht frmx frmwd frmy frmht
last mark Istln charx chary reply justify buf font editor
_tsub frame dread reread defont (
<« « »(0 CODE 51)
'+th75.tf1. :
:s. s is number » (append this ascii char)
s is string »(append string)
error.
+hG0.+£0.'

<§'s(T8eval)
"th75.+f1.
Allows access to instance variables, For example,
yourframe’s (Gwinx«32) :
will alter the value of window x in the instance of dispframe
called GPyourframe@,
+1h60.1£0.'

“fhasmouses(frmx<mx<{frmx+frmwds (T frmy<my<{frmy+frmht)Tfalse)
"th75.+ 11,
Tells you if the mouse is within a frame,
Th60.1+£0.'

<$show»(4 CODE 51 3 CODE 51)

sgdisplay»(SELF show frame black)
‘thib.tf1.
Show clears the intersection of window and frame (see fclear,
below) and displays buf from the beginning through last. A handy
way to clean up a cluttered world.
1h(0.1£0."

«ffclear={1 CODE 51)
'th75.1f1.
Feloar clears the intersection of the window and frame, Hence if
the frame is defined as smaller than the window, only the frame
area will be cleared. If the frame is defined as larger than the
window, only the window area will be cleared, since that spuce
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is in fact your "window" on that frame.
+h60.1£0.]

<thide=>(4 CODE 51 frame white)

<fput-(:input. Wat, GowinxeG frmxe:. GPwiny <G frmy«& chary«:.
GPlast«0. GPlstlne 1. SELF«input. Tcharx-winx)
"this.1f1.
For them as would rather do it themselves.
th60.1£0."

“fwclear=(5 CODE 51)
'th76.1+f1.
Welear clears the intersection of a window and the physical
display.
th60.1£0.'

«¥scroll=(2 CODE 51)
'th75.1f1. :
Scroll removes the top line of text from the frame’s string buffer,
and moves the text up one line.
th60.1{0."

«$clear-»{1 CODE 51)
. 'th75.1f1.

Clear does an fclear-and sets the "last” pointer into the string buffer

to 0 and "lstln” to 1. It has the effect of cleaning out the string
buffer as well as clearing the frame area.
+h60.1£0."

«gmfindc »(7 CODE 51)
"th7s.1f1.
Find character.
Takes two arguments -~ x and y (typically msex and msey ).
Returns vector:
vee[ 17 = subscript of char in string
vec[ 2] = left x of char
vec[ 37} = width of char
vec[4] = topy of char
If vec[ 1] is ~1 x,y is after the end of the string.
If vec[2] is -2 x,y is not in the window.
Sample call:
GPmyveceyourframe mfinde mx my.
+h60.+£0."

w«fmfindw »(8 CODE 51)
"th75.+f1.
Find word.
Takes two arguments -- x and y (typically msex and msey).
Returns vector:
vec[ 17 = subscript of first char in word
vee[2] = left x of word
vee[ 371 = width of word
veef 4] = topy of word
If vec[1]is -1 %,y is after the end of the string.
If vee] 27 is -2 x,y is not in the window.
Sample calls
GPmyveceyourframe mfindw mx my.
+h60.+ 0.

«Imfindt »(6 CODE 51)

'th75.+f1.

I'ind token.

Takes two arguments ~- x and y (typically msex and msey).

Returns vector:

vee[ 1] = token count, ala Smallitalk token Speees and

carriave roturns are considered as delimiters,but
multiple delimiters do not bump the count. Text
deliraited by single quotes is counted as once

PAGE 13
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token, and embedded text (i.e. more than one
guote in sequence will not cause the token count
to be bumped (allows for embedding strings
within strings).

vec[2] = left x of word

vee[3] = width of word

vec[ 4] = topy of word

If vec[1] is -1 x,y is after the end of the string or not in frame.
If vec[2] is -2 X,y is not in the window.
A sample call-- ‘
(Fvariableeyourframe mfindt mx my.
1h60.110.'

<fread=>(Tdread)
'th75.+f1. :
Makes a code vector out of keyboard input. See dread helow.
+h60.1£0.’

«Jrereads(freread :)
'th75.tf1.
Used by redo and fix. Goes back n(its argument), prompts and does
a read from there. See reread below.
Th60.1£0."

“fsubx (G input « sub . SELF show. Tinput)
. 'th75.1+£1.
Evals its argument in a sub-window. Used by fix and shift-esc.
See sub below,
+h60.1£0.'

<fknows=(ev)
'th75.0f1. v
Whilst at the KEYBOARD, one can say
"yourframe knows{DOIT)"
and get a copy of the evaluator in the context of that instance of
dispframe. Allows access to instance variables without going
through the ’s path.
1h60.1£0.'

<fframe » (apply frame)
"th75.411.
Draws a border of the given color around the frame. E.g.,
yourframe frame -1.
+h60.1£0.'

<fis >(ISIT eval)

isnew » (GPwinxe:frmx. GPwinwde: frmwd. Fehary «@winy+«:frmy.
frmht.GPwinhte682-winy. :huf. G lstIne 1,
GFmark <G last«GPeharx«CPreply « G justify «0.
Gi'font « (=ifonts(:input is string=(input) defont)defont)
<snoframe=() frame black) ))

dispframe knows
to dread t flag ( i
divpei. Gflagefalse. Grmarke«last.
(null #DRIGBLES() DRIBBLE flush).
vepeat (050>dispeltekbda(
=0 1O (last<{marks: (dispebuf[last+1])
‘th7b.4f1.
Backspace only up to prompt.
+hG0.1+£0."
buf[last+1]=047 (G flagflag is false))
'th75.1f1.
Backspnce out of string flips tlag.
th60.4{0."
t=0306(flag=() done)
"this.1{1,
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DOIT checks if in a string.

th60.1£0."

t=0175(GPflageflag is false)

'th75.+f1.

Flag is true if in a string

th60.+{£0."

t=055(sub G>(ev). G”lastclast-1. disp show)
'‘th75.1f1.

Shift~Esc make sub-eval.

th60.1£0.'

t=04-(disp«010. G>done print. disp+036. 1G> (done))

disp+13. Tread of stream of buf from mark+1 to last)

to sub disp ( _
G dispedispframe frmx+48 frmwd-64 frmy+14 frmht-28 string 300
font font. disp clear. (:)eval)
'th75.111.
Opens a sub-frame, and evals its argument in that context.
th60.1£0.'

to frame a (GFa « turtle at frmx - 1 frmy - 1.
asswidth « 2 . a'sinke(=Fwhite-("1) <¥hlack=("3) <fcolora(:) "3)
do 2 (a turn 90 go frmwd + 2 turn 90 go frmht + 2) )
'th75.1£1.
Draws a double line around the frame.
+hG0.1£0.'

to reread n i p reader ({(null (G ne1))
P pemark. GPlastemark-2. disp show.
foriton .
(Gpebufl[l to p~1] find last 20.
p<1>(done)) :
i<n+1s(error G(no code))
fread of stream of buf from p+1 to last)
"th76.+f1.
Counts back n prompts (n is integer arg) and then does a read from
there. Also erases the line just typed.
+h60.+£0.'

done

to delear (CODE 52)
"th75.1f1.
This function takes five parameters -~
x width y height value, and "clears" the display rectangle thus
defined to the "value" given. A 0 value, for example, puts all
zeros into the rectangle.
+h60.+£0."

to dcomp (CODE 53)
*‘th75.+f1.
Just like dclear only complement rectangle.
+h60.+£0.'

to dmove (CODE 54)
"th75.+f1,
This function takes seven parameters -- source x width source y
height destination x destination y mode. It takes the source
rectangle (x and width mod 16°d as in delear) and moves it to the
destination x and y. Clipping will occur on display boundaries. The
source will remain intact unless it overlaps with the destination, in
which case the overlapping portion of the destinaiion wins. The
mode is either store ov or. Store (elearing destination arca hefore
scanning in source) is indicated with a mode 0. Or (which lays the
source bits on top of whatever is in the destination rectangle) is
indicated by mode -~anything but zero-.



alldefs  15-OCT-75 16:49:13 PAGE 16

+h60.+£0.'

to dmovec {(CODE 55)
'th75.1f1.
Dmovec takes the same parameters as dmove, but in addition clears
the non-intersecting source material. It is the general case of what
happens on the display screen during a scroll, i.e. scrolling could be
accomplished by saying disp’s (dmovec winx winwd
winy+fontheight winht-fontheight winx winy 0). A sample call -~

dmovec 0 256 0 256 256 256 0.

This will move whatever is in the upper left hand corner of the
display to x,y 256,256 -- and then erase the source area.
+h60.+£0.’

to redo (T(disp reread :) eval)
'th75.1f1.
Causes re-evaluation of the input typed n prompts before this.
Setting lastemark-2 makes the redo statement and its prompt
disappear with a disp show.
th60.1£0.’

to fix vec (Fvecwdisp reread :.
. (disp sub &®(veced vec)) eval)
'th75.1f1. :
Like redo, except that the previous input is given to the editor ina
subwindow. When editing is done, the resulting code is evalled
before returning.
+h60.+£0.'

'th90.+f2.
TURTLES
+hG0.1t£0.'

to turtle var : pen ink width dir x xf y yf frame : f (
CODE 21
'th75.1f1.
CODE 21 is equivalent to:
<Fgroa(draw a line of length 1)
«fturns(turn right : (degrees))
<igotos(draw a line to :(x), :(¥))
+h60.1£0.'
355 (CPvar « 8. «WFen(Tvar « 1)
Tvar eval)
«fpendn=(G°pen « 1. TSELF)
<fpenups(CG~pen « 0. TSELF)
<dblack-(G~ink « "3. TSELF)
«¥whites(CGink « "1, TSELF)
“$xors»(Glink ¢ "2, TSELF)
“dis»>(ISIT eval)
«Fhomes{Gx « frame s frmwd/2.

Gy « frame ’s frmht/ 2.,

GPxf « GPyf € 0. G7dir«270. TSELF)
<ferasea(frame fclear. T5ELT)
<up-(GPdir « 270, TSELY)
isnews(Gink « 73, GPpen ¢ Gwidth « 1.

GPframe « (#3frames(:) £).
cints(ox. iy, GPxf ¢ Gyt « 0. G7dire270)
SELYF home)

)
PUT turtle G7f dispframe 0 512 0 684 string 1 noframe.
G e turtle,

"tho0. 1 €2, _
THE TRUTII ABOUT FILES AND DIRECTORIES



alldefs 15-0CT-75 16:49:13 ‘ PAGE 17

+h75.1f1.

a file is found in a directory ("dirinst™) by its file name ("fname"), and has a one "page"”, 5
#%12 character string ("sadr”). "rvee" is an optional vector of disk addresses used for rando
*¥m page access. '

Gfi « :
{directoryY file <{string> old -- finds an old file named <{string> in ¢directory> or returns f
*%,1se if does not exist or a disk error occurs.

GPfi «

(directory> file <string> new -- creates a new file or returns false if it already exists. i
**f neither old or new is specified, an existing file named (string> will be found or a new fi
**]g created. if <directory> is not specified, the current default directory is used.

(directory> file {string> delete —- deletes a file from a directory and deallocates its pages.
** (o not delete the system directory (SYSDIR.) or bittable (SYS.STAT.), or any directories y
#*gu create. . .

(directory> file {string> rename <string> -- renames file named by first string in <{directory?
** with second string. currently not implemented for directory files.

{directory> file <string> load -- loads a previously "saved" memory image (Swat format), there
**hy destroying your current state.

(directory> file <string> save ~- saves your Smalltalk memory.

"leader" and "curadr” are the alto disk addresses of page 0 and the current page of the file,
**regpectively. "bytec" is a character index into "sadr".

"dirty” = 1 if any label block integers ("nextp" thru "sn2") have been changed; = -1 if "sadr"
** has been changed; = 0 if the current page is clean. the user need not worry about this unl
*reys (s)he deals directly with the label or "sadr". it might be noted here that multiple inst
**3nces of the same file do not know of each others activities or "sadr’s.

nstatus” is normally 0, -1 if end occurred with the last "set'; a positive number (machine lan
¥ guage pointer to of fending disk command block (dcb)) signals a disk ervor.

the next 8 integers are the alto disk 1abel block. "nextp” and "backp" are the forward and ba
*#clkward alto address pointers. "1nused" is currently unused. "nuimch" is number of characters
#tgn the current page, numch must be 512, except on the last page. "pagen' is the current page
** pumber. page numbers are non-negative integers, and the format demands that the difference
%*in consccutive page numbers is 1. normal file access starts at page 1, although all files po
*rssess page 0 (the "leader” page). "version” numbers > 1 are not implemented. "snl1" and “sn2"
#% are the unigue 2-word serial number for the file.

the class function "ncheck"” checks that file names contain alphabetic or "legal” characters or
** (digils, and end with a period.
1h60.1£0."

(to file : dirinst fname sadr rvec leader curadr bytec dirty status nextp
backp lnused numch pagen version snl sn2 : nchecl x

<ies (17 CODE 50)
"thib.rfl.
fieCGutegoer>, <string>, ox {file> --
i is strings (for i to x leanth (s1LFex]1]))
x is files (vepeat (x enud» (done) SELYex next))
(numch<{G7bytecebytect -
(SELF set to write (pasentbytec/512) bytee med 512))
sady] bytee]ex [ 0377 ‘
+h60.1£0.

winexts> ((Fwords (Fe= (7)
"this.tf L
£i ne=t worde<interer> -~ write integor,
possibly inerement neinter to word bovndary.
(O=hvice PYis O Lyteeshyteet 1)
GULE e :x/256, SULY « x mod 230,
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+h60.1+£0."

6)

'th75.1f1.

fi next word -- read an integer
(0=bytec [} 1» () GPbytecebytec+1)
T(SELF next*256) + SELF next
+hG0.110."

<finto» (16)
'th75.1f1.
fi next into <{string> -- read a string
for i to :x length(x[i]«SELF next).fx
+h60.1£0.' :

25) CODE 50)
'th75.111.
fi next -~ read a character
(numch<G*bytecebytec+1ls
{SELF set to read (pagen+bytec/512)
bytec mod 512 (). T0)) Tsadr[bytec]
th60.+f0.'

“Fsets (wFto. (SFend=>(13)

'th75.+f1. .

fi set to end ~- set file pointer to end of file.
SELYF set to read 037777 0

th60.+£0.'

«Jwrite=(5)
'th75.1f1.
fi set to write <integer> <{integer> -- set file
pointer to :spage :schar. if current page is dirty,
or "reset", "set to end"” or page change
occurs, flush current page. read pages until
pagen=spage. allocate new pages after end if
necessary (-1 512 is treated as start of next
page, i.e. pagen+1 0). Gbyteceschar
th60.1+£0."

«Jread. 4) CODE 50)
"th75.4£1.
same as "write"” except stop at end
th60.+£0."

<iskipuexts= (18 CODE 50)

"th75.1f1.

fi skipnext <integer> -- set character pointer relative to
current position. (usefnl for skippiug rather than reading,
or for reading and backing up, but "end" may not work if
"hHytece" points off the current page) G bytece bytec + i,
the60.tf0."

«Fends (10 CODE 50)
"this. 11,
fi end =~ return false if end of file has not occurred.
nextp=0- (bytec<numchs(Tlulse))Tialse
+hG0.+£0."

“iss5 (TS eval)

<¥{lushs (12 CODE 50)
'this.rf1.
fi flush ~- dirty=0= () write current page
th60.+70."

wiwriteseg s (22 CODE 50)
ths.1 11
transfer wortds from memory to a file
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:adr. :count. for icadr to adr+count-1
(SELF next word « mem 1)
+h60.1£0."

«freadseq> (21 CODE 50)
'+h75.411.
...from a file to memory...(mem i « SELF next word)
+h60.1£0.'

«Fis» (ISIT eval)

«Jremove= (dirinst forget SELF)
'thi75.1f1.
remove file from filesopen list of directory
thG0.7£0.’

«fcloses (dirinst ’s bitinst flush.
SELF flush. SELF remove. TG closed)
'th75.1f1.
fi close or G fi«fi close (if fi is global) -- flush bittable
and current page, remove instance from filesopen list of
directory
+h60.1£0."

«fshortens (<$to. «Shere» (SELF shorten pagen bytec) 14 CODE 50)
'+h75.1f1.
fi shorten to <integer> {integer> -- shorten a file SELF set
to read :spage :schar. G xenextp. GPnextpe0.
G”numcheschar. G2dirtye1. deallocate x and successors
+h60.+£0.'

«Iprint> (disp « fname)
'th75.1f1.
file prints its name
+h60.+£0."

«freset» (11 CODE 50)
'th75.11f1.
fi reset -~ reposition to beginning of file
SEL¥F set 10
1h60.+£0.'

«fintostring>(SELF set to end.
G~x « string bytec + 512 * pagen - 1,
SELF reset. TSELF next into x)

<frandoms= (SELY set to end. GPrvec « vector pagen,
for x to rvec length (SELF set x 0. rvec[x] ¢ curadr))
"rh75. 11 _
fi random -- initialize a random access vector to be used
in fi sot... new pages appended to the file will not be
randomly accessed
+h60.1£0.'

«Fpages» (20 COLE 50)
th7o. i L
fi punoes dnteger> ... dinteger> -- out of the sane great
tradition as "mem' comes the power to do potentially
catastrophic direct disk i/0 (not for the faint-hearted).
ccorerddress. rdishaddress, idisheommand, stavtpage,
mmumberofpages. :coreincerement, if -1 = corveaddress,
copy "sadr” to a buffer hefore the i/0 call. diskaddress
(=-1 yields "curadr”) and diskenmmand are the alto disk
address and command, startpage is relavant if label checking
is performead. numberofparges is the muuboer of disk poges
to procuis, coreinerament is nouadls O (for vriting T Lorme
buffer) or 286 for usiny conueentive puses of core. use
Iabel bLlock from instance of "fi" o cony lubel block from
instance, perform i/0 call, copy "curads” and label Block
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into instance. if ~1=coreaddress copy buffer to Fsadr@.
1h60.+£0."

isnews (GFfnameencheck :. fname is falses

(error G~(bad file name) Tnil)
(null GPdirinst « #curdirs

(G~dirinst « directory ’s defdir. dirinst open)).
'th75.1f1. : '
set directory instance for file. if curdir is nil
because file was not called from the context of a
directory instance, use the default directory
+h60.1£0.’

“fexists> (24 CODE 50. ffname)
'th75.7f1.
return false if file name does not occur in the
directory
+hG60.1£0.'

<fdeletes (15 CODE 50. TG deleted)
"th75.1f1.
delete a file (see intro)
th60.+£0.

G=sadr « (=Fusings (:) string 512).
'th75.1f1.
set up file string buffer
+h60.1f0."

<frenames (G°x « ncheck :. x is falses
(error GG°(bad new name)fnil)

file x existss (error GZ?(name already in use))

2 CODE 50. GPfname « x. 23 CODE 50.

SELF set 0 12, SELF « fname length.

SELF e fname. SELF flush. ffname)
"th75.1f1.
check that the new name is not already in use.
lookup the original file and change its name in its
directory, and in its leader page
th60.1£0.'

«¥load- (2 CODE 50. 8 CODE 50)
"th75.7f1.
lookup an old file and load (overlay) a Swat
memory image; return via save.
th60.1£0.'

(«=5old= (2)

=juew- (dirinst 7s filinst is files (3) 19)

1) COBE 50.
"th75.1f1.
find an old file or add a new entry (updating
creato/write/read date and time, and file name
(as a Bepl string) in its leader page. special
handling for new directories). machine code
may veturn false
tht0. 0.

“Foaves (SELF set to write 256 0. SELY reset.
dirinst close. 9 CODE 50)

'th75.001.

allocate a file, close the divectory (other files
e.r. DRIBBLE, and directovies should be already
closed), and write out the memory hnasce as a
Swat file. when arriving heve fronva
retnrn fatse: otherwise return the {ile instances,
thG0.1 (0
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«Fintostring-(TSELF intostring)
dirinst remembher SELI) ))
"th75.1{1.
finally, file puts itself into the filesopen list of its
directory
1h60.7£0."
file 's(ev)
to ncheck str i x :: legal (GPstre:,
(str is string=(str length < 2555() Tfalse) Tfalse)
for i to str length
(GPx « str[i].
0140 < x < 0173 ('lowercase')
057 < x < 072> ('digit’)
0 < legal[1l to 6] find x=»> ('legal’)
0100 < x < 0133> ('uppercase')
Tfalse)
x=056(Tstr) Tstr+ G.chars)
'th75.1f1. '
check that the file name is a proper length string containing only lower/upper case letters, d
**jgits, or legal characters. if name does not end with a period, append one. '
thG0.1£0.' '

PUT ncheck GPlegal fill string 6
+-()=.
done

'th75.1f1.

a directory is found in a directory ("dirinst"), has a bittable file ("bitinst™) for allocatin
*%g new pages, a file of file entries ("filinst” -~ file names, disk addresses ete.), and a i
*%gt of currently open files ("filesopen" which is an "obset"). each file must ask its directo
**ry for the bittable when page allocation is necessary, and the system directory (via its loc
**a] directory) for the disk number.

GPdi «

<directory?> directory {string> old/new
currently, <directory> and old or new must be specified.

"dirname" is the system directory name and "bitname” is the bittable name. "curdir” is a class
% yariable bound to the last directory instance "opened", and provides information "who calle
*#q you" (i.e. CALLER) to a file or directory. "defdir" is a default directory, initially set

**to dp0, which is invoked when "curdir” fails to be a directory, i.e. file was not called in
*#the context of a directory, but globally '

+h60.+10.'

(to dircctory name exp : dirinst bitinst filinst filesopen : dirname bitname
curdir defdir (

<ffiles (SELF open. fapply file)
'th75.1f1.
di file <string>... -- open directory. create file instance
(see file intro)
1h60.1£0.’

«Jopens (GPeurdir « SELE. filinst is file» ()
bitinst»>(Glilinst«file filinst old. G7bitinstefile hitinst old)
GUfitinst € (winews(fite filinst new) file filinst old).
Gi7hitinst « dirinst °s bitinst. dirinst remember SELY)
"this.r[1.
di open ~- {normally not user-called since access to the
directory always reopens it) initialize directory file and
bittable instances: a "subdirectory" uses the bittable of
its system directory and puts itself into that filesopen list.
th60. 0.

“siss (ISLT eval)

<fremembers (filesopen € @) -
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“fforgets (filesopen delete :)
'th75.1f1. :
add or delete file instances in filesopen.
t+h60.1£0.'

<¥print= (disp<0133. filesopen print. disp+0135)
'th75.1f1.
di or di print. --print the filesopen list.
+h60.1£0.

<fmap= (SELF open. Pexp « :. filinst reset.
repeat (filinst end» (cr. done)
1024 > GFPnamee filinst next words
(name < 22 () filinst skipnext 2*name-1)
filinst skipnext 10,
G*name € filinst next into string filinst next.
exp eval))
"th75.1f1. :
di map <expression> -~ evaluate an expression for each
file name
thG0.1f0.'

<§list»> (SELF map G (dispename. sp))
'th75.+f L.
di list -- print the entry names contained in filinst
+h60.1£0."

<fflush»(filesopen map GP(each flush))

#Jclose:-,é:('filinst is file» (SELF flush. GFfilesopen « obset.
Ffilinst « filinst ’s fname.
dirinst is directory»> (dirinst forget SELY. G7bitinst « false)
(G=bitinst « bitinst ’s fname)). TG closed)
'th75.+f1.
di close (e.g. dpO close) or G diedi close (to release
instance) --close a directory by closing all files and
directories in its filesopen list and deleting it from the
filesopen list of its directory. this is currently one way
to regain space by closing unwanted file instances, and
to change disk packs.
+h60.1f0."

<«Fuses (&>defdir « SELF)
'th75.1f1.
di use -- change the default directory.
+h60.4f0."

s> (18 eval)

«Ffree- (SELF open. G7%exp « 0.
bitinst set to 1 609*dirinst {371,
do 609 (255 = (" name « bitinst next- (GPexp « exp + 8)
name > 0> (
repeat (@“"’exp « exp + name FJ1. )
0 = G"name « name ¥J 1=(done)))).
T4872 - exp)
"Th75.111.
di free -- return number of free pages from the
bittable associnted with this divectory.
+h60.1{0." ’

«ddirectorys (SELF open. Tapply directory)
tth76.001,
di directory <stringd>... =- open directory. create directory
instance
thi. tf0."

.- ey e . N
isnews (G7lilesopen « obset.
widevice »(Godirinst € 1 Gofilinst « dirname.

PAGE 22
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directory *s(ev)

(Z>bitinst « (1<dirinst>{bitname + G#two chars) bitname))
GZdjrinst « curdir. G filinst « :. GFbitinst ¢ false.
«inews(SELF open new) <fold. SELF open)))

'+h75.tf1.

store the directory file name in filinst; "subdirectories" use
teurdir” as their directory, are flagged by "false bitinst" and
then opened. for system directories, dirinst is a number
indicating physical device location and size, and bitinst
contains the file name for the appropriate bittable. the
directory is not immediately opened.

+h60.1£0.'

Gdirname ¢ fill string 7

SYSDIR.

¢Fbitname « fill string 9

SYS.STAT.
done

"th75.+f1.
names of the system directory and bittable
+h60.1£0. :

GPdp0 « directory device 0.
#*dpl & directory device 1.
@‘f’dpz « directory device 2.
G5>dp3 « directory device 3.-

dp0 use

"th75.+f1.

create some system directory instances which are initially closed.
dp0 is the same {default) directory that the Operating System
believes in.

dp1l can similarly access another Model 31 disk or a Model 44.

dp2 and dp3 provide a mechanism for writing on the other halves of
a Model 44, with some preliminary initialization; files written
through dp2 (dp3) can be read by dp0 (dpl) also. you shonld only
overwrite or delete such files via the directory that created them ---
one useful exception is that dp0O or the Operating System (e.g.
subsystems like CONCAT and ETHERMCA) can overwrite files in dp2
as long as the files remain the same length (e.g. Swat files).
+h60.1£0.

to error adr ptr

arec :: ¢ sub (

(0=G"adremem 0102=(<Fknowss{ev 1) dson. :ptr))
GPareceleech AREC.
disp sub CP((0=adr>(ptr print)

mem 01020, disp«0377f) mem adr.
for adreadr+1 to adr+{mem adr)l379 (
Goptremem adr.
dispeptri]™8. dispeptrfld 0377))

crcev))

error kunows

3

to ¢ class code 11 12 adr vadr i cpe (
null arec]51-(.) GPareceleech arec[5]. CPclasscarec[0].
(GET class COTITLE) print. G+7: print.
Goadr « Grovadr « arec] 110}
Gil11 e loech nil. G712 « levelo 11 Fasten seat belts’
repeat (127 170} vadr.

UASZS;’.\():O1’77’770.‘:{]'l{()]ijdone) "finds start of code vector’
CGrvadr « vadr=1)

eode « 120 1] 121 113 71
Cirepe « adr-vadrt L
" fori to code length

(i(cpc~5:a(disp<—-056) i>epetbos(dispe056)
s$p. (izcpe-(disps031))
ende] i] s vectors (& () print) codefi] print).

) , . .
to sub disp (& disp « GET USER Grdisp. (¢) eval)

done
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to kbeck (1 CODE 20)
'th75.1f1.
Returns true if the keyboard has been hit.
+h60.1£0."

to button n (Tin=mouse 7)
'th75.1f1. :
Returns true if that pattern is being held down
+h60.1£0."

'+h90.1£2.
THE SMALLTALK EDITOR ---
+h60.1+£0.'

to edit func t (:#func.
G#t«GET func GFDO.
null t » (FG>(no code))
<Ftitles (evapply veced classprint func header to GG(eval) in GLOB)
PUT func GPDO veced t.
fGPedited)
'th75.1f1.
Edit picks up a code vector, makes sure it is not empty and calls
veced to edit the code bhody. If you say edit foo title, veced will
edit the header as well, and the changed formn will be evalled upon
exit to redefine the function, title and all.

Veced can be used on any vector, and is used by FIX as well as
EDIT. It creates two new windows within the default DISP which
exists when it is called. One is used for a menu of commands,

the other becomes the new default window DISP. The new default
is passed to an intermediary; and the newly edited vector is
returned.

+h60.1£0."

(to veced back newdisp menu x 2 menuwidth menulen menustr
ed edpush edtarget gettwo bugin getvec (
<fknows=(ev)
Gr*bhackefalse.
disp fclear. :
disp’s (&"menuedispframe frmx+frmwd-menuwidth menuwidth
frmy (frinht>139=(frmht) 140) string 70
font font.
menu ¢ menustr.
mem 0425 ¢ frmy + 103.
Gronewdisp « dispframe frmx frmwd-menuwidth+2
frimy frmht string buf length .
font font noframe)
x. 7% « indisp newdisp (ed x).
menu hide. disp display.

<) )

veced knows

Crmenawidth « 64,

G menustrestiring 0.

Ceomenulen ¢ 10,

do menulen (GF7x«fill string 9.
G menustremenustr+x{ 1 to x[[1 to 9]find 13]).

Add

Insert

Roplace

Dolete

hove

Up

Push
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Enter
Leave
Exit

to ed ptr 1 n nrun command temp i nv n1 fnth hfnth
7command « 0.

iptr.
- é)’fnth « (leech dispsfont)[2]03
GFhfnth « fnth/2.
repeat(
Gleptr length.
backs(done with ptr)
mem 0424 « menu ’s frmx + 48.
menu show. disp clear
Gnve0.
for n to 1-1
{ptr[n] is vectora(disp«044. sp
nvenv+l, &Pnlen)
ptr[n] print. dispe32)
cr cr.
GFcommand « edcomp bugin menu menulen both.
mem 0424 « disp >s (frinx + frmwd/2).

&(
(& ptrevecmod ptr 10 read)
(Gptreveemod ptr edcomp edtarget both 0 read)
(gettwo. GPptrevecmod ptr n nrun read)
(gettwo. GPptrevecmod ptr n nrun nil)
(gettwo. Gtemp « ptrln to n+nrun]
temp[nrun + 1] « nil. '
G3Piedcomp edtarget both.
@’ptrevecmod pir n nrun nil.
(i>n » (GPici-nrun))

G ptrevecmod ptr i 0 temp)
(getvec»(ﬁ?’ptr(—vecmod‘ptr n 1 ptr[n]) again)
(gettwo. edpush) '
(getvees(ptr[n]eed ptr[n]) again)
(done with ptr)
(G7backetrue. done with ptr)

)} [command] eval.
)

)

'th75.1f1. :

The heart of ED is a vector, containing as its elements code
vectors. The giant vector is indexed to get the particular piece of
program, and it is sent the message EVAL. Note that the order of
the segments in ED1 should match the order of the atom names in
MENUVEC.

+hG0.1£0.’

to edpush ins (GPinsevector 2.
ins[ 1]« ptr[n to n+nrun]. insf1][nrun+1]enil
G2ptrevecmod pir n nrun ins)

to gettwo t1 n2 (Cin+edcomp edtarget top.
) G n2eedcomp edtarget bot.
GPnrun € 1+n2-n.
arun1-(G nenl. G urun«2-nrun))

to bugin someframe max index(

Gsomeframe « :.

GPmax « i

repeat (button 0 » (repeat (
button 7 =»{disp sub C(ev))
button 0 »() :
done)

done)

)
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GFindexesomeframe mfindt mx my.
0 ¢ index[ 1] £ max >
(Tindex)
'th75.1f1.
returns token index, if within range, else
+h60.1£0.'
again
'+h75.4f1.
causes an exit out of this command by restarting ed’s
repeat
+h60.7£0."
)

to edtarget (T bugin disp 1)

to getvee (nv=15>(E nenl. Ttrue)
#ptr[ G needcomp edtarget both] is vector)

to edcomp compvecy hth (:compvec.
?yecompvec[4].
GPhthe( < botho(fnth)<ftop>(hinth)
«bhot-(Gy«y+hfnth, hfnth))
dcomp compvec[2] compvec{3] y hth
frcompvec[ 1]
)

done

'+h90.+f2.
BOOTSTRAPPING REVISITED
+h60.1£0.7

to classprint fn a b ij k flags clsv clsin arecv arecm instv instm code (
in. GPcode « GET In GPPO. null codes(E?(no code))
G7Paeleech #fn. Ghevector 1. GPheleech b. (’f?”clsme@”arecxm—@’instm«o.
GPreal 110 GFclsvevector k. GFParecvevector K. GPinstvevector k.
'th75.1f1.
Pull symbols out of class table
thGO.+£0.
for ic4 to 4+2%k by 2
"th75.1f1.
k is no. dbl entries -1, here
+h60.1£0.'
(GPrealild
k=(0-1)=»{again). GPflags « k714,
'th75.+f1.: -
O=class, 2=zarec, 3=inst
+h60.110."
fla;:s:()f»((‘n:(:f"’"’(l)() TITLE SIZE) [1 to 3] find a[i]>
((‘lﬁ\'[GaCi.‘v‘ITl"‘(315111+]] «afli]))
b[?,]Qé— KEN3TTT. Crejenf it ]‘]L]
(fl;x;_fs:‘.?.:,(;n‘ecv[j—-(i] « b2l zn’ecm(j—(i,»,(C?’arccnwj-(‘)))
instvlj+1] « bL2]. instin<j+ls(G instmej+ 1)}
)
bt
Now make up input form.
th0.1§0.'
(7" & vector 6-+arecm+instintelsm,
af1] « Cto. al2] « GET fn CPTITLE.
af 3 to Gjw2tareem] & arecv.
(O<instm+elsms (:\[G;_’Jj<~j~l~1]4‘fz.f":. a[j+1 to C jejtinstm] & instv.
0¢clsmo (a] GPjejt1 ]G alj+1 to Grejejtelsm] « clsv)))
Cwrneaders{af j+1]+code. Ta)
for i to j (afi] print. dispe32)
showproetiy=(pshow code 3) code print)

to show showpretty (G showpretty«true. showev 3)

to showev shitom shVal (:shAtom. cr.
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(shAtom is atoms
(GPshVal « shAtom eval.
(null GET shVal D0
(G”@” print. shAtom print. G« print.
(shVal is vectors GG print)
shVal is atom=(G ”G"Erint)
null shVals(GPnil print))
shVal print. G°. print)
. classprint shVal))
shAtom print)
disp«30.)
*th75.1f1.
rxik*Koyhoard translation®****
+h60.+f0."

to kbd (Tkmap[TTY])

GPkmap « string 0377.
for 100200 to 0377(kmap[i] ¢ 0177) '1f1.ILLEGAL GETS » 1£0."
for 1001 to 0177(kmap[i] ¢ i) 't£1.1f.REGULAR ASCII’St£0."

"+f1.CHAR -- KEYBOARD 0.’
kmap[0341]*—1;map[0301]-:-kmap{()274]c—kmnp[ 2547«01. :
'3f1.% -- 11 A or 11, or 1tSHF,r£0.
lcmap[()342]ekmap[0302]é—kmap[0236}<—-kmap[0237]6—kmap[()37](—kmap[OSG]ﬁ-OZ.
'‘+f1,_-- +tB or any TOP BLANK KEY.+£0.'

kmap[OB:}3]<—knmp[0303]dtmap[0272]4—03. '+£1.8 -- +1C or +*SHF;+{0.’
kmapf 0344 J~kmap[0304]+04. 'f1.++D ’done’ t{0.’
kmap[O345]4—];111:1;)[0305](—kmﬂp[023]<—05. '+£1.0 -- +1E or t1SHF ESC+f0.'
kma;)[0346]e«kmap[OBO6]<-kmnp[0262](-06. '+f1.@ ~- +1F or +12+£0."
kmap]'()&t7](—knmp[(].’}()‘?]«-kmap{0273]4—07. '+f1." == +1G or t+;1£0."
kmap[0353]«kmuap[03 13}«kmap[02457<013. "1£1.8 -~ ++K or +1SHF5+£0."
kmapf()ﬂ:’)(‘;'_]‘.—kmup[Dl}16]%—1&mup[0275]ﬁ-016. "1f1.# ~- 11N or ++=1£0."
kmap[0357]«kmap[03 17]ckmap[02427<017. '1£1." -- 110 or +tSHI’+f0.'
kmap[OBGO]Pklnnp[OS20]«k1nap[0271]&-020. "1f1.4 -~ +*P or 1191f0.’
kmzlp[()361]*-!11\1:1;)[()321j]o-kmap[()261]%0‘2. L, '1f1.t -- +1Q or ++11£0.7
1:111:11)[()362]ekmap[_()322]4—1:111:113[030()]@022. *1+£1.2 ~- 11t or +1SHF27£0.
kmap[ 0363 |-kmap[0323]<023. "tfi0s -- 11570
kmap[ 0364 J<kmap[0324]<024. "1£1.83 -- 2+ T+f0."
kmn[)[03(55]<—knmp[0325]e—kmnp[()255]-kmnp[0140]4—025. '4f1.” -- + 11 or +1-1£0.]
kmap[_DSGG]<—kmap[0326]?1&111;1;)[()265]4-026. "1£1.% =- 2tV or +15+f0."
kmap[OBG’?]f—kmap[iO.’SiZ’I]e-kmnp[037(j]¢-027. "1f1.v -=- 11W or ttSHFG£0."
kmap[()ﬁ"1'0]4—lcmap[0330](—-]{m:lp[OZ'iO]‘-OSO. 1f1.~ -= 11X or +1SHF7T+£0.°
kmap[Oﬂ?1]é—kmap[_().’JBl]v‘-kmap[()?.'?'?]t-OB1. "2f1.» -- t1Y or ttSHYF/ {0
kma1)[0372]61{1}1:11)[0332]t-kmap[OZ76]t-kmap[0256]«-032.
T+£1.2 - t1%Z or tt. or T1SHF.1+£0."

kmap[0333]«kmap[0264]<033. 't £1. -- ¢+1t[ or 114 1£0.
kmap] 0334 J-kmap[0267]<034. '+{1.& -- tt\ or +1t71£0."
kmap] 0335 ]«kmap[0375]-035. 1.8 ~- 11 ]rf0.]
kmapf_()337]f—kmap[0336]<~knmp[0222]4—kmap[()2 127« kmap[022]«kmap[0 12 }<036.

"271.8 -~ LF or 1t ¢ or +18HFt£0. '

kmap[0247]«0174, '2+f1.7 ~- SHF\ or ++¢£0.
kmapl 0257 ]1<0176. '+£1.7 -- SHFG or +1t/1£0."
kmap{02637]«043. "+f1.# -~ SHF3 or t+31£0."
kniapf 0270]<052. "pf1.% -~ SIIF8 or 118110

km:1p[’»()‘l‘&()']e-k'm:xp[()‘z'l()'}&k111:\]){()20]‘.—010. "t+f1.ALL BS'31£0."
kmap} ()‘3".53_]4«!;1\1:1]![031ﬁvjevl;umpi_(];l:’)‘_]h(]15. "t ALL CRY1£00
kmup[OZJlO]f—kmn1)[0230](—kmap[_()l&()]e—()&iO. '+f1.ALL SP5+£0.]

to filout disp flist i showpretty (ff'.?:showprctty « *Fpretty.
dsoff (:disp is string-» (G dispefile disps> () error G (file error)))
(sFadd-(disp set to end)) .
(null :flist->(dels map G*(showev each. cr))
for i to flist length-1 (showev flist[i]. cr))
disp shorten to here. disp close. dson.)

11+£1.Filout basically does a show in a context where the display is
replaced by a file. filout pretty <file> or <{string = file name> add

{vectorY: if "pretity” is used, the text representation is neater but
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takes longer to generate. if "add" is used, function definitions are
appended to the file. if <vector> is not specified, "defs" is used.
+h60.1£0.'

to filin fi = ev (sF’s»>(T3eval)
dsoff. )
(:fi is string=>(@7fi « file fi old=()
_ dson fifalse))
repeat .
(fi end-»(done)
dsoff.
cr (read of fi) eval print.
dson).
fi close.

)
filin’s (to ev (repeat(er (read of fi) eval print)))

'th75.+f1.

Filin basically does a read-eval-print loop, but gets its input from a
file instead of a dispframe.

+h60.110.'

to type f t ((:f is strings(
: " @1 « file f old>(f remove)
Tfalse))
G testring 30.
repeat(f ends(done) dispef next into t))

to t fool :: fontname (dispframe’s (GPdefont « file fontname intostring).
GFdispedispframe 16 480 514 168 string 520.
disp « version. Gdefs « obset,
Gi”fooleffto. to to toAtm (CODE 19 defsetoAtm. toAtm)
PUT USER G3°DO G7°(cr read eval print). Gt<0.)
PUT t Gfontname fill string 6
ST8.AL
G versionefill string 34
Welcome to SMALLTALK [September 9]

to expand x (ix. disp s (G”winyf-@’frmy(—frmy-x. frame black)
disp show CODE 38)
'+hi5.1f1. :
t is called to set up a display frame, and defs and then self-destructs
to save space. expand can be called to grab some storage from the
display area to augment the SMALLTALK workspace. expand 200
would take 200 lines off the top of the display and increase core by
6400 words.

THE SMALLTALK READ ROUTINE (name changed to protect ev)
+h60.1£0.'

(to junta scanner :: readl tablscan rdnum mknum rdsty vtb1l type
lothit dighit sepbit atbits gthit
(<> (Tdeval)
wiof{ (:scanner is string=
(Griscanner « stream of seanner))
C:oweanner € tablscan scanner type.
freadl ribl)
Tdisp read))

junta s(ev)

to read1 rbuf rdtb flag (
“:rilth,
Grbuf « stream of vector 10.
scanner read.
firbhuf contents)

to tablscan maslk : source type seq isfil nxtchr (

PAGE 28
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“fnexta
(CODE 14 next.
'CODE 14 is equivalent to...
:mask=0s(F testring 1. t[1]enxtchr,
GFnxtchresource next. Tatom t)
seq reset.
repeat
(0 = nxtchra(done).
0 = mask [ type[nxtchr + 1]>(done).
seq ¢« nxtchr.
Gnxtchr « source next)
T'seq contents")
< skip>(&nxtchr « source next)
<fread->(repeat
(rdtb[nxtchr + 1] eval))
isnews=
(:source.
:type.
@Zseq + stream.
(source is file>(@isfil « 1))
SELF skip))

to rdnum sign base n fs(

GPsipn « (nxtchrs025-»(scanner skip. "1)1).

GFhase « (nxtchr=060-(8)10).

G’n « mknuin scanner next dighit base.

G™flayg « false.

056 = nxtchr>
(scanner skip.
G*fs « scanner next digbit
0=fs length» (G flagetrue. fsign*n)
G#n « n + (mknum fs 10)/10.0 ipow fs length.
nxtchr=0145->(scanner skip. Tn*(10.0 ipow rdnum)*sign}
Tu*sign) '

fTsign¥n)

to mknum str hase n i(
istr.
:base,
GPn « 0.0.
for i to str length
(GPn « (n*base) + str[i]-060)
fin) _ '

to rdstr t (scanner skip.
GFtescanner next gtbit.
scanner skip.
nxtchr=04T7->(seqe047. Tseq contents+rdstr)
L)

"+ Rh75.+fLINTTIALIZATION OF READ TABLES
1h60. (0.
Gi*rth1 « vector 256.
G’type e string 256.
G.osephit € 2 * Gletbit « 2 % Gidighit « 2 * GPqthit « 1.
Gioathits « lethit + dighit
to scanuer n v ij(
., :v. repeat

BE
(<itos(:j. for keitl to j*+1 (
type[kJen. rtbtfk]ev))

type[i+1en. rth1[i+1]ev)

<« and-s() done))
scanner O G(rbufescanner next 0) 0 to 0377.
seanner lethit 27 (rbufeatom scanner next athits) 0101 to 0132 and 0141 to 0172, 'lettors’
geannor Gicbit C (rbuferdnum. flag(rhufel:7)) G40 to 071 "digits'
seanner 0 Co'(rbuferdnum, flag-»(rbuf«G:2.)) 025, high-minus'
seanner sephit C.°(scanner next sepbit) 011 and 014 and 015 and 040, '"tab, LF, FF, CR, blank’
seanuner gihit G '(vbuf « rdstr) 047, 'string-quote’
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scanner 0 G (scanner skip. rbuf « (readl rtb1) eval) 020. 'eval-paren’
scanner 0 G*(scanner skip. rbuf ¢ readl rtb1) 050. 'left-paren’
scanner 0 GF°(scanner skip. rbuf « nil. done) 051. 'right-paren’
scanner 0 G?(rbuf « nil. done) 0 and 036. 'null and DOIT!

for i to type length (type[i] « type[i] £] gtbit)

done

(Fread « #junta.

PUT read GPTITLE GPread. 'th75.+f1.cover our tracksth60.1f0.’

toquit fst::rb (dsoff.

(null :s50)

&°f « file r.

&t « f intostring.

f reset.

f e s.

f«13,

f et

f close}.

file b load)

PUT quit Gr fill string 7
REM.CM.
PUT quit G*b fill string 5
BOOT.

tooss::rb (GFs«:
file b saves
(quit's + 1))
PUT os G5b fill string 9
BRLEAK.SV.
PUT os Gr fill string 17
;RESUME BREAK.SV.

GFfill « nil

to junta (PUT USER GPDO G(t). CODE 31)
'+h75.1f1.allocates display over OS after setting up tth60.+f0.



