


SYSDEFS.1

to number x y ()

to class x y ()

to vector x y ()

to atom x y ()

to string x y ()

1o false x y ()

to float x y ()

"(TITLE USER DO SIZE CODE SELF AREC GLOB MESS RETN CLAS
length eval or and mod chars

wo =[]~ S %) «={)2+2¢3)
to printing (CODE 38). printing 0.

‘DONT EDIT ABOVE HERE!--These classes and atoms mentioned
early to guarantee addresses for machine code.

On NOVAs, printing O turns off listing, printing 1
turns it back on again.

BOOTSTRAPPING MAGIC.

HEREWITH A SOMEWHAT WHIMSICAL ANNOTATED VERSION OF SYSDEFS.
ANNOTATIONS ARE IN ITALICS. WHILE IT IS HOPED THAT THIS

WILL PROVIDE SOME ELUCIDATION OF THE CODE ESCAPES,

OBSCURITIES WILL NO DOUBT PERSIST . THE ANNOTATIONS ARE
AINTENDED TO BE BUT DIMLY LIGHTED MARKERS ON THE ROAD TO

TRUE JILLUMINATION.'

to print (%.7() CODE 0)

YwWx.Print its address in octal.

Printing goes to the same place as CODE 20.
This is used primarily for bootstrapping.
All system classes wlill print themselves.'

to read (CODE 2)
‘Read keyboard input into a vector. This Is almost Identical
in function to the SMALLTALEK read routine, except that DOIT Is
signalled by <CR) at zero-th parenthesls level, and single-quote
strings are ignored. It is only avallable in Nova versions.'
to filin x (1x. CODE 16 x)
‘Patches the keyboard input to be read from the file specified.
This is only for Novas, and the filename can~t have an extensfon.
filin"foo will read from FOO. and revert to the keyboard upon EOF.'
to STOP (CODE 8)
"Writes the entire SMALLTALRK workspace out to the file VMEM
(on Novas only). Thus when SMALLTALK Is next started on that Nova,
it will begin with that workspace. It Is good to keep a backup
copy of VMEM for this reason.'
to # (:#)
‘Returns a REFERENCE to its argument~s binding.'

p'rlnt #number. print #atom. print #voctor, print #string.
print #false. print #class. print #float.

‘MESSAGE HANDLING'

JUNE 28, 1874

PAGE 1



r .

SYSDEFS.1

to 1 (CODE 18)

b to : name

%" P(+"name nil ?(!name+caller message quotefetch)
(!caller message quotefetch)

Fetch the next thing in the message stream unevaluated
and bind It to the name If one Is there.

%# P(1"name nil ?(Iname-caller message referencefetch)
(!caller message referencefetch)

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

(+“pame nil P(Iname« caller message evalfetch)
lcaller message evalfetch)

Fetch the next thing in the message stream evaluated
and bind it to the name {f one is there.'

to % (CODE 17)

“wtohon. token=caller.message.code[caller.message.pc]?

(caller.message.pc+caller.messago.pc+1. ftrue) !false.
That is, If a match for tho token Is found i{n tho message, then
gobble it up and return true, else return false.'

to | (CODE 13)

"“wx.then do a return, and apply x to any further moessage,
Note that in (... Ix+3. "y+y-2), the assignment to y will never
happen, since ! causes a return.’

to " (CODE 9)

‘1", That is, get the next thing in the message
stream uncvalled and active return it (which
causes it to be applied to the message).'

to Isnew (CODE 6)

‘null instance?("instance+allocate permsize.
instance[0]eclass. Itrue)
Ifalse).'

'‘CONTROL CLASSES'

to repeat token (:#token. CODE 1)

‘repcat (token eval) Not a true apply to "eval,
and therefore token MUST be a vector.'

to done x (%with?(ix. CODE 25) CODE 25)

‘done causes a pop out of the ncarest enclosing repeat , for, or do.

"done with val” will cause the repeat to have value val'

to again (CODE 6)

‘roepoat ("acuvooactlve caller. oq active.
class #repeat?(done)). That i3, redo the most
recent repoat, for, or do loop.'
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to if exp (texp?(%thon?(texp. %Aelse?(:". exp)eaxp)error “(no thenl))
Yethen?(1". “%elsa?{iexp) false)error "(no then!))

‘The ALGOL "{f ... then ... else ...""

to for tokon step stop var start exp (
"var. (%=?(istart.)"starte1.) (%+7(:start))
(“%to?(istop.)"stop«start.)
(%by?(:stop.)"step+1.)
“do. 1#exp. CODE 24)

'‘An Algol-like "for". Note the default values If
et to”,"by" etc., are omitted.

CODE 24 means --ropeat{exp eval).

This implies "dons" and "again" will work,
which Is correct.’

to do N exp (IN, :#exp. for N to N do (axp eval.))

N js made available and contains the current
iteration number.'

'‘INITIALIZING SYSTEM CLASSES'

'‘Here are the main kludges which remain from

the time when we really didn~t understand classes
very well, but wanted a working SAALLTALK.

PUT and GET are two of the principle actions of class
class. The new verson of SMALLTALK wlll have
class as a class with these actions Intensional.’

to PUT x y z (:#x. 1y. 1z. CODE 12)

‘The first argument MUST be an atom which Is bound
to a class table. The third argument {s installed

in the value side of that table corresponding to the
name (atom) which was the second argument.'

to GET x y (1#x. 1y. CODE 28)

‘If "x" is a class table then the binding of
the atom in "y'" will be fetched.'

to leoch fiold bits t ptr
isnow?(iptr)
“%[? (itield. %]. "bits~("%&7(1)0) CODE 27))

‘Lets you subscript any instance

af0] gives you the class, a[ 1] gives the first field, etc.

af2] gives you the pointer; a[ 2 J& returns the BITS in an Integer
af2]+foo will dereference count previous contents,

but af 2 J& «foo will not.'

PUT USER "TITLE "USER
PUT atom "DO "(CODE 29
'%e?(tx. Ix -- Lookup SELF and replace its value by x.)
%#P(! -- Lookup the binding of SELF)
”-"?(lSELF':)
Ychars?(! -- printname of SELF (a string} )’

Y%is7(%atom2() A?7(1"atom) 1", |false)
Yprint?(disp+ SELF chars) )
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' SYSDEFS.1

'‘Done this way (PUT used rather than using "to" ) because
we r-anted to know whore the systam classes are.
MHonce the inftial “to atom x y ()” ,for example,
in "Rootstrapping Magic” followed by the
behavior hore.' .

'THE SMALLTALK EVALUATOR!!!111111Y!

to ov (ropeat (cr read oval print.)). “cr+6

. o
‘Later in the boot there will be “to cr(disp+13)*,
which will actuelly do carriage returns whon

r display frame has been instanced.'

/ .
PUT false "DO “(CODE 11 / A )

. _ " -
%P (17.) S A S Al
“%or? (1) d( A Vot 6 )
Y%and? (1.) <& o P AR f g/
%<? () Oa»L A o D
%=? (1) M_; oY “'” .
%>P (1)

%ls?(Afalso?(ltruo) %22(1"false) t".)
Y.print7("falso print) ) -

PUT voctor 00 "(CODE 3 7(!Substr SELF x GLOB MESS)

‘1snow?({ Allocate vector of length »,
. Fillvector with nils.}

%lr(wx. %],
(%+?(:y. !y -- store y into xth element. )
! xthelecment) )

“longth?(! length of stelogor voctor)

%ovel?( " pc+0. repeat
(null SELF["pc=pc+1]?(done)
"val+«SELF[ pc] oval)
tval) sort of...!

Yala?(“%voctor? () %L72(I"voctor) 1. Halse)
Yprint ?(disp+40, for x to SELF longth
{disp~32. SELF[x] print). disp+41} )

PUT string "DO “(CODE 3 7(!Substr SELF x GLOB MESS)

‘isnew?( Allocate string of length .
Fill string with 0377s. )

%[?(:x 7'-
(7’.49(=y. ly -- store y into xth element. )
{ xthelemant) )

“%length?(t length of stringoryoctor)'

%Is?(%string? () %?7(1"string) v, Halso)
Yprint?{disp=-39, disp+~SELF. disp+30)
%=7(1y Iz string?(SELF longth=y length?(
for x 1o SELF longth {(SELF[xJ=y[x]7() Halso)} Ifalse)
error ''(string not found))
%471y Is string?("x+SELF[1 to SELF longthty length].
~  1x[SELF longth+1 to x longth]+y[1 to y length])
otror *{string not found}) ISR

Yoovel7(! (voctorizo SELF) eval) n o
AR DS

Yt ("x+1. ropoat( \9" \
10=SELF[x]~dIsp=kbd?{dona) o »~
gt (SELF[xJ=82(x=12(9)-1)1) — >
x>SELF longth?(done))) } RS )
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_to Substr op byto s |b ub 52 b2 ub2 (
1#s, ilb, 1#GLOB. 1#MESS.
tub. X %J7() error “(missing right brackat))
'‘byte =« "Ib2 « "ubZ +~ 1.

%find? (Mop « (%first?(1) %last?(2) 1) + ('/.non?(z) ©). ibyte. CODE 46)

%e? (all? (Gbyto. "op+0. CODE 40)
1752, "op+5.
%[? (1lb2. %to. 1ub2, ¥.]. CODE 40)
"uh2+30000. CODE 40)

(\-\‘a
g\‘t

Yop « 6. "ub2 «{ub¥t1-lb. > A
M52« (8 Iz string?(string ub2) vector uba) CODE 40) . {ﬁ— Wﬂ

* YSubstr takos care of copying, moving and scarching
within strings and vectors. It first gots its father (string/vector
and tho lower bound, and then proceeds to fetcl) the rest of the
meassage from above. Some examples, .
“abeda)[2to3]->(bc)
"Cabcde)ftto5] find "c -2 3
“(éabecdo)[1to5] find "x -2 0O

to vectorizo reador (''reader « sequence ireader G, lresd)
PUT number 0O "(CODE 4

1%+2( tval+:)
‘%-P(fval-:)
%rP(Ival®:)
%/ tval/t)
%P (tvals)
%=2( tvals:
%>P(ivald:) -
%S P(%+2(val OR 1) . N
%-?({val XOR 1) Xy RN e
%*2(lval AND ;) -
%/?(fval LSHIFT 1)) v
'/.Is?(’/.numbnr?(} '/.??(!"numbar) ", faise)
Y.print?(disp+Nprint SELF 10)
Ybase?{INprint SELF ix} )

‘For floating polnt stuff sce FLOAT
" to - (O-1)

'‘An often used abbroviation,!' ,JH\K

to Nprint rn | s 1t phame (Aknows?{ev): n./-r. "l+-18,
(n<07("s«1. "n+~0-n) "s+0)
ropoat (pname["ie1~1] « 4B8+n-t*"nen/r. n=07(dono})
(s=1?7(pnamo["l+~1-1]+45)) lpnamc[i to 17])

Nprint knows ’

"pnamo=string 17. doho

‘TURTLE COMMANDS'

to right (CODE 21)

to go (CODE 22)

to goto (CODE 36)

to TURTX x (:x. CODE 23)
to Ink x {:x. CODE 32 x)
to ponup (TURTX 0)

to pondn (TURTX 1)

to home {(TURTX 2)

to up (TURTX 3)

JUNE 28, 1074
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to orase (TONTX 4)

to black (Ink O-1)

to white (ink 0)

to turtlo z : pon Ink dir x xf y yf dx dx{ dy dyf {
Ishow? (0 CODE 390)
Yeknows?(1(1". Jovat)
1 CODE 39 tz. 0 CODE 39 2}

'0: Load SELF from THEturtle stato,
% Load THEturtle stste from SELF.

UTILITIES'

tc mem x y (:x. CODE 26)

‘to mom x y (1x. %+?(lcore/mem x «: )lcore/maem x)

mem loads integers from and storesy them into real core,

Tece hoo... .

mem 04130 « O ;set alto clock to zero

mom 0430 read the clock

for i to 16 (mem 0430+1 + cursor{i]) :put new bits into cursor
mem 0424 + mom 0425 « 0. ;resect ;mouse x and y te O,

mem 0102 « 0, (disconnect cursor from mouse

mom 0426 « x. mem 0427 « y. ;move the cursor

"

mem 0100 + 0177, ;make DEL the interrupt char {{instoad of ESC).

mom 0420. get pointer to display control block
menm 0177034, ;roads tho first of 4 keyboard input words.'

to trace (CODE 34) A u»/\’:E" - J,-./l‘\' M“'L\

‘For speed readors only. Causes a printout
of Cactivation rec>{pcr><class><{token> . A toggle
-~ trace sots it, trace unsets Iit.'

1o mnouse x (ix, CODE 35)

'x = 0-7 are x# map on the mouse buttons.

E.g. {4=mouse 4) comes back true if the top mouse
_button s depressed, (1=mouse 1)) comes back truo

if bottom mouse button depressed, (7emouse 7))

comes back true if all three mouse buttons depressod,

etc. Alouse 8 returns the x coordinate of the

mouse and mouse 8 returns the y coordinate.'

to cora ((mem 50)-mem 58)
‘Returns the amount of space left In your Smalitalk.'
to nll x (#x)

‘nil is an "unbound pointer”, which {s used
to fi1l vectors and tables.

to null x (ix. 1 CODE 37)

‘Null returns true {f its messago is "ntl”,
othorwise falso.'

to error x (:x print. CODE 14)

‘Print class, callor end context (a la CODE 20) and then pop.
all the way up to the top level.!

JUNE 238, 1874
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SYSDEFS.A

to kbd (O CODE 20)

'Walts unti{l a Koy is struck.

Reiurns an ascil code when a key is struck on the keyboard.
Use™to kBCk (1 CODE 20 )jto return true if kbd has a character,

othérwisofalse:

Used in muitiprocessing.' ‘
to disp x 1 (

Y+-7(1x Is string?(for | to x longth (TTY+x[1]}) TTY+x)

Yecloar.)

‘This disp is used for.bootstrappling.

Later in thaso dofinitions (READER )it will

be rostored to an instance of "display frame."'
te TTY (0 CODE 20)

'TTYe«{integer?> will print an ascll on the Nova Ly,

On altos, TTY prints [n little error window at bottom
'_‘-—-—ﬁ_—.

of screen.'
—m——

to dsoff {mom 272+0)

o

'Turns display off by storing 0 in display control block ptr.

Speeds up Alto Smalltalk by factor of 2.!
* "to dson {mom 272 + niem 62)

‘Turns display bach on by refreshing display
,control block pointer.

to apply x y (1#tx. %to?(ty. CODE 10) CODE 10) L? A

N

'Causes its argument to be applied to the message stroam 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 4
nat bypassed In any global symboi lockup. Dan knows that

this really needs to also allow {contexts) and (returns? to be 1

specified.
" to cr (disp+~13). to sp (uisp+32)

"truo+~"true
"oval«“oval
to Is ( %77(1"untypad)i™. falso)

'‘These are used to -hgndlc messages to classes which
can~t answer quésr.on)tnvolqng “iz", "aval”, etc.!

to vocmod now ond old posn ndol nins Ins ("ends 100600,
told. (posn. ndal, tins.
’ “nins+(Ins is vector?{Ins length-1) null ins7(0) 1).
“new « old[1 to old length4nins-ndal].

(ins Is vector?{now[posn to ond] » ins[1 to nins]) new[posn]+ins).

new[posn4nins to'end] + old[pesntndel to ond].
naw)

‘Wecmod makes & copy of old vector with ndel elements deleted
beglnning at posn. If ins [s a vector, {ts eloments are inserted

at the samo placo. It is the heoart of edit.'

. ta addto func v w (1#func. tw. "v+GET func "DO, null v?(arror "{no.code))

PUT fune "DO vecmod v v longth 0 w)

*Addto should look to sea If (% .. ?(" I5 there.'

JUNE 28, 1974
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'‘READING SMALLTALK'

to soquencea ! str ptr (
Yscan?(CODE A17(rpar)) o
Ypos?(Y«-7(liptr)iptr)
i (str fill. "ptr=0)
%ist(Asequonce?() A?7(["sequaence) ", [false)
Isnew7{tstr. iptr) )

'Sequeonces are used to build the main read routine.
CODE 41 advancos pointer to the end of the next token {n string,
and roturns the internal ropresentation of that token.'

to reod v 5 1 ! ownv Ipar tpar subrood growreed (Yknows?(ov)
“weownv, "s«v length. Isubreod 1)
reod knows
to subrood [ ] t ("]«:1. )
repoat("teroador scan.
rpar=t?(v[}]+nil. done with v[I to |])
Ipar=t7("tesubreed |. v[j]+-t. s < "j«]+17(growresad))
vljl-t. s < "j«]+17(growrood) ))
to growrood ("vev[1 10 "ses+ (200>core?(50)s)] ) /
“ownv+voctor 200. .
"Ipar+(soquonco (string 1) NIl 0) scan . . P
* { "rpar+~{soquonco (strlng 1) fill O) scan L
) done v

\-.\.,

- -
s
T
~J

to obsot i input 1 voc siza end ( ) d
%e+2(0=vec[1 1o end] find flrst tinput? R
{ond<{sizo?(voc["ond+end+1]~input}orror “(obsst full))) L sz
Yedolote?(0="1~vec[1 to ond] find first tnput?() " N { Q
vocl to ond]evec[i+1 to end+1]. "end~end-1)
“print ?(SELF map “(voc[i] print. sp)) -

Yamap? (Zinput. for | to end (input oval)))-—‘ . \KL}‘J\ \IJJJ\ pb ‘/%

Ais?(Aobsot7 ()% 2(1"obset) i, falsp) ;. r
tsnew?("ond«~0, "vec«vector lslzaH) \

) Uﬁ)’}
‘SHOWING SMALLTALK'

‘A more grandiose "show" follows after class dispframe
{see READER) is doffned.

to show func t {
t#tunc, "t+QGET func "DO.
nutl t ? (1"(no codo)) pshow t 0.)
to tabin n | (disp+13. for | to in (disp=-32))
to tpar (disp+40)
1o mar {disp-41)
to pshow ptr dont | (
iptr tdont.
ptr longth<37(lpar. ptr[ 1] print. mpar)
tabin dont. Ipar. '
. for | to ptr longth-1
’ (ptr [1] I1s voctor T (pshow pte[i] dont+3,
I=ptr longth-17() ptr[i+1] is voctor?() tabin dont-1)
(1=1 7() sp)
ptr[i] print)
rpar)

'‘NOVA FILE MAINTENANCE -- DPO:\SYSDEFS.AN DP1.SYSDEFS.AN '
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SYSDEFS.1 . PAGE ©

to sscan & (1x. I1x) 'For auld langs ayne,
printing 1. "verslon+"(verslon 6/28). STOP.
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FILESMALL.AN

printing O
‘THE TRUTII ABOUT FILES

FILESMIALL -- SMALLTALK file system 7/74

a file is found in a directory ("dirinst”) by its file name ("fname" ),
and has a one "page”, 512 character string ("sadr” }.

il e <directory? file <string> old finds an old file named {string?
In <directory? or returns false If does not ex{st or a disk error occurs.

"fi e Cdirectory? file (string> new creates a new file or returns
false If it already exists. If neither old or new Is specified,

an existing file named (string> will be found or a new flle created.
if <directory) {s not specified, the current default directory Is used.

(directory? file <string> delete deletes a file from a directory
and deallocates its pages. do not delete the system directory
(SYSDIR.) or bittable (5YS.5TAT.), or any directories you croeate.

¢directory? rile <string? load Jloads a previously "saved” SMALLTALK
virtual memory, thereby destroying your current state.

{directory? file <string> save saves SMALLTALK virtual memory.

"leader” and "curadr® are the alto disk addresses of page 0 and the
current page of the file, respectively. "bytec” is a character index
Into "sadr".

"dirty" is (should be) 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 unless
(s )he deals dircctly with the label or "sadr”.

“status* is'-normally 0; -1 If eof occurred with the last "set”; a
positive number ( machine language pointer to offending disk command
block (decb)) signals a disk error -- passively noted at present. -

the next 8 integers aro the alto disk label block. "nextp" and

"hackp' are the forward and backward alto address peinters, "lnused”
is currently unused, " numch’ is number of characters on the current
Rage, numch must be 512, except on the last page. "pagen” Is the
current page number. page numbers are non-negative integers, and the
format demands that the difference In consecutive page numbers is 1.
normal file access starts at page 1, although all files possess page 0
(the "ieader” page ). "version" numbers > 1 are not implemented. "sn1"
and “sn2" are the unique 2-word serial number for the file. bits in
"snl1" flag directories and random files.

the class function "ncheck' chechs that file names are strings, contain
no "illegal’” characters, and terminate with a period .

(to filo t ditinst fname sadr loador curadr bylec dirty status nextp
backp Inusod numch pagen version sinl sn2 t ncheck illegal ( .

%+7 (17 CODE 50)

‘flelinteger?, <string’, or <file> --
ix ds string? (for I to x length (SELF+x[1]))
x is file? (repeat (x eof? (done ) SELF+x next))
{(numcli<"bytec+bytec+1?

(SELF set to write ( pagon+bytec/512) bytec med 612))
sadr[bytec J+x &*® 0377"

FILESMALL -- 7/1/74 -- SM2 METEORSBI METCORLBI
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Yenoxtt {((Ainto? (16)

'f1 next into <string? -- read a string
for i to:x length(x[1]+SELF next).Ix'

Yeword? (%+7 (7)

‘i next word«<{integer?> -- write Integor
SELF + 1x/256. SELF « x mod 256,
(currontly ignores word boundaries)'

6)

'f{ next word -- read an fnteger
f(SELF nnoxt*256) + SELF next'

%char. 0) CODE 50)

'fi next or fi next char -- read a character

(numehi<"bytecebytec+?

(SELF set to read { pagen+bytec/512)
bytec mod 6122 () 10} ) !sadr[bytec]'

Yieof? (10 CODE 50)

'fi eof -- return false if end of file has not
occurred, nextps0? (bytec{numch? (!falsc))!false’

%flush? (12 CODE 50)
‘fifiush -~ dirty=0? ( ) write current page'
Yesot? {(%to. (Yoof?2(13)

'fi set to eof -- set file pointer to end
of filo. SELF seot to read 037777 0'

Yewrito?(5)

‘set to write {inteyer» {integer> -- set

file pointer to :spage :schar. if current page
is dirty and pagen not equal to spage, flush
current page. read pages until pagen-spage.
allocate new pages after eof If necessary
(-1512 is treated as start of next page,

i.e. pagen+10). "byteceschar

%read. 4) CODE 50)
'same as "write' except stop at cof'
Yskipnext? (18 CODE 50)

'f1 skipnext <integer» -- set character polnter
relative to current position, (useful for skipping
rather than reading, or for reading and backing up,
but eof may not worl if "bytec” points off the current
page) “byteec « bytec + offsot’

“epagos? (20 CODE 50)

'l pages {Integoer? ... {integer) -- do "direct” disk

1/o (not for the faint-hearted). icoreaddress.
wdishkaddress. :diskcommand, :startpage. snumborofpages,
icorefncrement. If coreaddress=-1, copy “sadr" to a
buffer before the {fo call, and copy it back to "sadr"

- FILESMALL -- 7/1/74 -- SM2 METEORSBI METEORLBI J
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after the call. diskaddress and diskcommand are the alto
dish address and command, startpage Is relevant {f label
checking is performed. numberofpages Is the number of
disk pages to process, corelncrement fs usually 0 (for
writing in same bur‘f(-r) or 256 for using consecutive
papes of core. use label block from instance of "fI",
perform f/o call. return false If error occurs.'

Ylis? (Yefilo? () %~7 (1"{ilo) t". false)
Yprint? (disp « fname) ‘'flle prints its name'
Yrewind? (11 CODE 50)

'ff rewind -- reposition to beginning of file
SELF sot 1 O'

“%cloar? ()

‘disp clear -~ fmitates dispframes for
show in filout'

Yovals? (1) oval)
Yknows?  (ov)

“elosa? (dirinst evals(hitinst Hush.fifoéc;mn.) dolote SELF,
SELF flush. Mclosod)

‘fi close or "fi<fi close ( necessary to'release
: Inlstancr,,-) -« flush current page, remove [nstance from
"fllesopen” 1list of directory.

%shorten? (“to. 14 CODE 50)

'fi shorten to <integer> <'1"ntr3;;r:r) -~ shorton a file
SELF set to read :spagie :schar, "x+nextp, "nextp+«0.
"rrmumche+schar. "dirty«1. deallocate x and successors'

isnew? ({"fname «ncheck ()7 () error "(bad file nama))
(("dirinst+-curdir) is directory? ()
("dirinst=directory evals(defdir)}is directory?
(diroctory avals(defdit}open) error'(illegal directory))

‘sot directory instance for file. If curdir

is not a directory ( null global value because
file was not called from the context of a
directory instance ), use tho default directory®

Ydelete? (15 CODE 50, 1"doloted)
‘deleto a file (’.mﬁ intro)"

"sadre siring 512,
(Ynew?(dirinst ovals(filinst)is file?(3)19)
%old?(2)1) CODE 50.

‘allocate string buffer, find an old file or
add a new entry (see intro). directories have
a speclial "snl". machine code may return false'

“load? (8 CODC 50)
Yesava? {9 CODE 50.
diractory evals{"curdir+0,"dofdir+
"dpO+directory dirnamo))
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‘load returns via "save®, virtual momory on
file should have no active files or directories;
dpO ls reinitialized upon load, how to reopenn
other files (e.f. DRIBBLE )?'

dirinst ovals(filosopon)«SELF

ifile puts ftsclf into the filosopen list
of its directory' ) ))
filo knows
to nchock i str {
(istr s string? (O<str length<2557 () Halse) lalse)
for i to str longth (ste[i]€337 (Mfalsa)
d<illegalf1 to 99] find ste[i]7 (Malse))
str[str length]=467 (Istr) !str+'. chars)

‘chheck that file name is a string and of proper length and contains
no itlegal characters. if name does not end with a period, append one'

("illegal=string 11) filt
[JO o2
done

‘a diroctory is found in a directory (“dirinst” ), has a bittable file

("bitinst” ) for allocating new pages, a file of file entries ("filinst"

-- filoe names, disk addresses nzc.), and a 1list of currently open filex
("rt!csopen” which is an "obsct” ). the top level, “distinguished node”

of the directory structure is the system directory "dp0” (see "directory:

© knows" below if you also want “dpi” ). dp0 knows the dish number (“dirinst” )
and the true Identity of the bittable, each file must asik Its directory

for the bittable when page allocation Is necessary, and the system

directory (via its local directory ) for the disk number.

#di « {directory> directory {(string? old/new
currently, {directory? and old or new must be specified.

“"dirname™ fs the system directory name and "bitname” is the bittable name.
*curdir” is a class variable bound to the last directory [nstance "opened”,
and provides information "who called you" (i.e, CALLER) to a file or
directory. “defdir” is a default directory, initially set to dp0, which

is Iinvoked when "curdir™ fafls to a directory, {.0. file was not called

in the context of a directory, but globally'

(to directory ch ! dirinst bitinst filinst filnsopeon ! dirnamo bitname
curdir detdir (
Yedilo? (SELF opon. lapply filo)

‘di file <string’... -- opon directory. create file
instance'

Yedirectory? (SELF opon. lapply directory)

‘di directery <{string>... -- open directory. create
dircctory instance'

Yopen? {"curdir+SELF, tilinst s file? ()
(bitinst>0? ("bitinst«dirinst ovals(bitinst).
Mitinstefilo filinst naw) "filinst+file filinst old.
"bitinste(dirinst is directory? (dirinst avals(bitinst))
filo bitname old)) :
filinst ovals{sn1}>-17 (orror''{bad diractory sn))
dirinst Is directory? (dirinst ovals (filesopen)+~SELF))

‘df open -~ Inittializo directory file and

FILESAALL -- 7/1/74 -- 8M2 METEORSBI METEORLBI
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bittable instances, diroctory (except for "top
level" ) puts itself into fllesopen list of its
directory'

Y%ftush? (fitinst is filo? (filosopan map "(vec[i] flush).
“{filosopon+obsot 10, "{ilinst~filinst ovals(fnama).
bitinst flush. "bitinste-1)) ‘ ’

Yecloso?

list?

‘di flush ~- (normally not user called ). if
directory fs open, flush it by flushing all files
and directorfes in its fllosopen Hsl, store
file name fn "filinst”, and "old" in bitinst so
that it can be reopened’

((dirinst is directory? (dirinst evals{filesopon)
delete SELF)) SELF flush. "closed)

‘di close {(e.f. dp0 close ) or "di<di close

(to release instance ) --close a directory by
deleting it from the filesopen list of its
directory (except for the system directory).
and Tlushing ic'

(SELF opon. filinst rewind. disp cloar,

repoat (filinst cof? (cr. done) 0=1024 &=

“eh+filinst noxt word? (ch€<2? () filinst skipnoxt 2¥ch-1}
filinst skipnoxt 10, "ch+~{ilinst noxt &+ 1.

disp + {filinst noxt Into string ch. sp) )

‘di list ~- print the entry names contained in filinst'

Yis? (Adirectory? () %~7 (I"direetory) ', Halse)

Yprint?

Yusa?
YBvals?
Yeknows?

isnow?

(disp+0133. filasopen print. disp+0135)

‘df or di print. --print the f{lesopen Iist'
("dofdir«SELF) '.dI use -- change the default directory’
(1) oval)

(ov)

("filosopen+=obset 10, "dirinst+curdir.

dimame=:filinst? {"bitinst+=-1. “curdir-SCLF)
“hitinsts (Y“new?(1) %old, ~1). SELF open)

diroctory knows

‘default directory will not work here unless
Yeurdir'" 5 "unset'" npon exit, only thing
speclal is that the system directory Is not
oponed the first time through' ))

("dirnamos+string 7) fill

SYSDIR.

("bitnamo«string 89) fill

SYS.5TAT.

'‘names for the system directory and bittable'

Heurdire0. “defdir~"dpO«directory dirname,

‘create the systom directory instance (the initial default)
ondisk 0 in a "closed” state. to initialize a second disk:
directory knows

"eurdir+«1. "dpl+directory dirname.

done'
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Todona

T vigyrditenil, . T R
o prevent Yoardir fias no valie, § was in
file . when defeull is desired’

L vxare “filin-abio® disk utitiies

type.. | types atiie. 30 chnrncters st & time, into “‘d!,};p"’ .
e iype <filed or <string » file name?

Cdskstat. prints the number of free/used pages on your disk
o.%. dshstat '

. Fiype, T types s file 512 elidracters at a time (=1 dfsk page ),
' into a display Frame at the tap of te screen. (space?
increments the pago number; {rofurnd ciits, any other
character decrements the page number, the carrent paf\e
numbor is prinfed in Ydisp”.

e.g. ftype {file> or {string » {lle name)

booter.  hoot a file {via software ) alleviates holding dowi keys,
an oft-used boot £ile should be fnstalled, sec bolow,
B, bool <Fiiny or {string = fll¢ nama’
booter Cinteger = disk address of page T of boot ff.ft»)

o Friskall. 0 Tinstalls® boot Flle af a designated disk location by
conying page 1 of the hoot {here IF tho page iz free. If
the page is "ownoed” by another Fila. the serial number
“of that File {s printed, and you must type (dmft) to - . DT
roverwrite; anvthing else to abort. o
e.f. fnstall <ffle) or <string » o namat at
Cstring = "hootheys"? or (nteger « disk addross?!

o [ 1 & s{ix. Msestring 6. for i to 6(

) s[7-t}ea84x &% P, "0 « % &f -3} 18}

4o bl s n {18 in. for izs to sen-1 {(Imom {}print, sp. 1)
' "kamporary debugging afds’

- printhng 1
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printing O.

'TEXT DISPLAY ROUTINES'

‘Display frames ara declared with five paramoters. Thoy are

& left x, a width, atop y, & height, and a string. Hcry:e -
nyourframe+dispframe 16 256 16 250 string 400. -- gets you

an arca on the uppor loft portifon of tho display that starts at x,y
16,16 and Ia 256 bits(raster units) wide snd 256 bits high.

The string (buf) serves as the text buffer, and is altered

by + and scrolling.

[N.B. X~s5 and width~s are driven to a mulitiple of 16 value
in the machine code. X~s resolvo to the floor (e.g. If
x 1s 15 gaing in, it will be 0 on tho display. Width~s
resolve to the ceiling (o.g. If a width goos in as 249,

it will come out on the display as 256. )This restriction
may be releved fn the future. ]

There are actually two entities assoclated with display
frames--frames and windows, Currently both are given the

same dimonsfons upon declaration (sae isnew). OV :n§0‘~05
The four instance variables defining the window are LAY HJ\.’“VJC\
mwinx”, “wimyd”, "winy”, and "winht". The wea A \-f-,‘,\\,\-‘(:

boundaries of this rectangle are intersgcted with

the physical display. The window actually used by
the machine language will reduce tho size of the
windotw, If necessary, to be confined by the physical
display. Clipping and scrolling are done on the basls
of window boundarifes. If a'character Is in the window N 0 e J\“‘rﬁh ol
it will be displayed. If a string or character cause SN N sm,,\ '°~H _4
overfiow of the bottom of tho window, scrolling will

occur. e u:Jrf(.\OUJ =/ (}5‘@(\(‘*\03 )

ch “w{!

The four instance variables defining the frame are
“rrmx?, "frmwd®”, "frmy"”, and "frmht”. This rectangle
may be smaller or larger than {ts assoclated window

as wall as the physlical display. Framo houndarles

are the basis tor word-wraparound. (Presontly, If frmy+ } f{co -

frinht will cause overflow of the window bottom{ winx+winht], e

frmht will get changed to a helght consonant with the %(W\"/\ _R{.m \-O\G, ,
bottom of tho window. This has been dono to manage ,

scrolllng, but may got changed as wo got a better handle K Al Yr AR

on the meaning of framos and windows.). : A @ :

“Buf" 15 the string buffer assoclated with any

given instance of dispframe. This Is the string

that is picked on the way to microcode scan ol
. wr

conversion, When scrolling occurs, the first W U"’“’Q e g h

lino of characters, according to frame boundarlies,

15 stripped out and the remalnder of the buffer

- mapped back into itself. If a "+" message L ( j
would overflow this buffer, then scrolling . b\F\ML GUE

will occur until the input fits. [
Leds [ Lo/ T U*\Gf\

‘T(o ar £oan Ty w MmOt

KJ ol

"Last" {s a "buf* subscript, pointing to.the current
last character in the buffer. That is, the last
charscter rosulting from a "+,

. "LstIn" also points into the buffer at tho character L‘-)" Q’“ (\off\‘ \U\R)
that begins the last line of text in the frame. It . .
iz a starting point for scan convearsion in the "+" call,

, L )
"ATark" 1s sct by dread (see bolow) and points to the “_(‘:{\(, (LMr [N.‘-‘-t’ ot M
charactor in the buffer which ropresents the last '
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prompt output by SMALLTALK, reading begins there. ’
Marl {s updated by scrolling, so that it tracks
the characters, Ono could detect scrolling by
watching mark.

- 5 M"I 4 Q_a\(,

*Charx® and "chary" reflect right x and top y of ' Q,ka C—(astu.d Q L -
the charactor pointod to by “last". ¢ .
The “roply" variable in the Instance may be helpful in controlling N’/? 6 .
things, When the reply is 0, it means everything should be OX, oy ‘ﬂ(_—
That is, there was tntersection batween tho window and display and 0 L - Aows
intorsection botiwveon the window and the framo. When reply s 1, 4 09 Ldan S3e v gl AeU
there was no fatersection between the window and the display. Z Ao etab
A 2 reply means no intersection betiwveen window and frame, . . Aol ;
A 1'1 moans that tho frame helght has beon increased In ordar to b o wnkzs alinw e 1
accomodate the input. A 12 means tho bottom of the window & \;f‘f‘ ~P |
(1.0, window x + window height) has baen overflowed --ltence that A
scrolling took place. A 13 means that both 11 and 12 ara trus.' li {fm e oAl e MO ‘

A gavae v e

! . f-\ e /‘Sr""\'-"“:’) '

(to disptramo Input
1 winx winwd winy winht frmx frmwd {rmy fomht buf
last matk Istin charx chary reply editor
t sub framoe dread reread (

% « ?(0 CODE 51)

1z =« W 8VR

8. & 1s number P (append this asci{f char)’ 57——&}1"'\
& is string P(append string) .
error.!

Yparam? (1{1", Jeval) N

‘tliows access to Instance variables. For example,
yourframeo param ("wlnx+32)

will alter the value of window X in the

Instance of dispframae calied "yourframe".'

%show?(4 CODE 51 3 CODE 51)

‘Show cloars tha Intersection of window and frame (see fclear,
below ) and displays buf from the beginning through last.
A handy way to clean up a cluitered world.'

% fcloar?(4 CODE 51}

‘Felear cloars the Intersection of the window and frame.

Hence If the frame {s defined as smallor than the window,

only the frame arex will be cloared. If the frame is defined

as largor than the window, only the window area will! be cloared,
since that space is In fact your "window" on that frame.'

“Yweloar? {5 CODE 51)

‘Weclear cloars the Intarsection of 8 window and the physical
display.' .

“%scroli?(2 CODE 51)

'Scroll removes the top line of toxt from the frame~s
string buffer, and moves the text up one line.'

%cloar?(1 CODE 51)
‘Clear does an fclear and sets the "1zst” pointer into the
string buffer to 0 pnd “Istin to 1. It has the offect of
cleaning out the siring buffor as well as clearing-the
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‘frome area.'
%miinde 7(7 CODE 61)

'Returns the number of the character

corresponding to the x and y passed, Samplo csll --
*aeyourframe mfindc mouse 8 mouse 9,

4 -1 return means x,y after end of string.

A -2 return moans x,y not in frame.'

%mfindt 7{6 CODE 61)

‘Like mfindc exceopt returns a token number. Tokens

in this context arao taken to be scparated

by & blank or carriage roturn. Hopefully, it will soon

be smartor about multiple spaces and/or cr~s. A sample call--
“variable+yourframe mfindt mouse & mouso 9.

-1 and -2 returns samo as for mfindc.'

“road? (ldread)

‘Makes a code vector out of keyboard Input.
See droad below.!

Yroroad?{lroroad 1)

WWsed by redo and fix. Goes back n( its argumont),
prompts and doex a read from there,

Seo reroad below. '

'/.sub?tsuh 1. SELF show)

‘Evals its argument in a sub-window. Used by fix and
shift-esc. Sea sub below.!

%knows?(ev)

"Whilst at the KEYBOARD, one can say "yourframe knows(DOIT }”

and get a copy of the evaluator in the context of that (nstance
of dispfraine. Allow# access to instance varizbles without golng
through tho param path, "

%{ramo 7 (apply framo)

‘Draws r border of the given color
around the frameo. E.£&.,
yourframe framo -1.

Isnow 7 ("winx«:frmx, "winwd - frmwd. "chary="winy+ifrmy.
"winht«:frmht. :buf. “Istin+1.
"mark+"tast«"charx+'"ropty+0, frame <1) ))

dispframe knows
to dread reader t flag (
disp+20. DRIBBLE flush, "flag~falso. "mavk-last.
vopeat (050> dispe"t+kbd?(
t=0107(last<mark?(disp=but[last+1])
'‘Backspace only up to prompt.'
but{last+1]=0472("flag~{lag I3 falsa))
'‘Backspace out of string flips fiag.'
t=0122(flag?() donn)
'‘DOIT chechks If {1t a string.
1=0477(""flag~flag Is false)
‘\Flag is true if i1 A string'
1=0237(sub “{ov). "last~last-1. disp show)
‘Shift-Esc maka sub-eval.'

JUNE 28, 1974
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N .
disp=13, TTY+«=1. Y"roador + soquonce buf mark. lrecd)
'ITY = -1 clears error window.'
to sub disp (
“"disp+dispirame winx+48 winwd-64 winy+14 winht-28 string 300,
. disp cloar. ()oval)

i

'Opens & sub-frame, and evals {ts argument
in that contoxt.'

ta frame a t ("asturtle. 'save turt' ink 1. pohup goto winx=1 winy=1 -
pendn goto "tewinx+winwd winy=~1 gol\? t "tewinytwinht ﬂ _/.(Lg_/ '
goto winx=-1 t goto winx-1 winy-15a 1 frestore turt') /\ 2' .
‘Draws a line around the frame, one unlt outside.” 1

to roread n i p reador {

" “Ypemark. for | to tn . -
("p~buf[1 to p-1] find last 20. - 2
p€17(dona)) '

I<n+17(error "(no cado))
“roador « sequonce buf p. Irond)

'Counts back n prompts (n is Integer arg)
and then doos g road from there.!

. ' +
 dono | - | ;]m

to dcloar (CODE 52)

'This function takes four parameters -- x widih y height,

and clears tho display rectangle thus defined. X will be

talien to closest muitiple of 16 {floor ] unless nlrezady

a multiple of 16. Also true for widtl:, except o
taken to ceiling. r@-’ﬂ \

to dmove (CODE 53) 1M;ﬂ) v \‘M;\é

‘Thiis function talos six parameters -- source x width
source y hieight destipation x destination y. It takes the
source rectangle ( x and width mod 16~d as in dclear) and

. moves [t to theo destination x and y. Clipping will occur on dh
display boundarles. The source will remain Intoct unless
It overlaps witl the destination, in which case the over-
lapping portion of the destination wins,'

to dmovec (CODE 54)
- ]

‘Dmovec takes the same parameters as dmove, but ]

in addition clears the non-intersecting source material,

It Is the rrenoral case of what happens on the display

screon during a scroll, {.0, scrolling could be accomplished

by saying disp param (dmovec winx winwd winy+fonthelght

winht-fonthelght winx winy). A sample call --

dmovec 0 256 0 256 256 256, This wlill move

whatever Is in the upper left hand cornor of the

display to x,y 256,266 -- and then eraso the

source aroa. '

to redo (disp param ("last~mark-2). (disp roread 1) eval. disp show,)
'Causes ro-ovaluation of the fnput typed 11 prompts

"boforo this. Seotting lastemark-2 makos the redo
statemont and its prompt disappoar with & disp show.'
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to tix vec (disp param {"lastemark-2). ""voc+disp reread 1.
{disp sub "{voced vec)) aval)

'Like redo, exceopt that the previous input Is given

to tho editor in a subwindow., Whon edfting is done,

tho resulting code is evalled before returning.'
‘Nova file maintenance., DFO:DISPLAY AN DPL:DISPLAY.AN * .
printing 1

L)
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)

ptinting 4. *

to kbck (1 TODE 20) i
‘Roturns true {f the keyboard hixé boen hit'

to button n (in=mouso 7) .
'‘Roturns true [f thiat pattorn Is boing held down'

to edit t (1#func.
- "t«GET func "DO.
null t ? {(}"(no codn))
PUT func "DO vocod t.
1"aditod)

‘Edit picks up & codo vector, makex sure it fs not empty
and calls veced {o do the work.

Veced can be used on any vector, and {s used by FIX as well
as EDIT. It creates two now windows within the default DISP
which oxists when it is called. One is used for a menu of -
commands, {the other becomos the now default window DISP,

. The now default {s passed to an Intermadiary; and tho nowly
edited vector {3 returned.'

(to veced back nowdisp menu » 1t menuwidth menulength menuvec
‘ad od1 edpush odiarget gotiwo getconimand-waltd4 waltfertokenin
Yknows?(ov)
Yavals?(1(:*")eval)
"hacke{also,
dlsp feloar,
disp param {"menu+dispirame winx+winwd-menuwldth menuwldth winy wirht

_ string 70. / ? -
moem 0425 « winy + wlnht/ 2. ] g
for x to menulength do (manu«32, mony « monuvec{x] chars. lm:mu-da)"s . s

"nowdisp + dispframe winx winwd-menuwldth winy winht
string buf longih - menu param(buf length})

- -

X,
"x + od nowdisp Xx.
dlsp show.

Ix) )

vocod knows

Ymenuwlidth « 84.
"monuvoc « “( Add Insert Roplace Delote Move Up Push Enter Leave Exit)
"“monulongth « 10,

to ed disp (:disp. apply od1)
'Ed 1s nsod to make DISP a new local.!

%o edl ptr | n nrun command temp | oldx oldy (
“ecommand « O,
iptr.
repeat( . N
"l+ptr longth,
back?{done with ptr)
"oldx ~ mousc 8,
Y“oldy ~ mousa B.
monu param (mom 0424, + winx + winwd/2.
mom 0425 « winy + winht/2)
(commandt=1262{dlsp+126)
’ disp cloar
fornto I-1
(disp+32.
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ptiln} is vsctor?(dlsp~0d4)

ptr[n] print))
cr. disp+052.

menuvec] "command + gotcommand] print.
mom 0424 « oldx.
mom 8426 « oldy, -

"
(
{"ptrevocmod ptr 1 O road)
("ptreveemod ptr odtargot @ read)
(gottwo. "ptrevecmod ptr n nrun road)
(gottwo, "ptrevoecmed ptr n nrun nil)
(gotiwo. "tomp « ptr{n to n+nrun])
tomp[nrun + 1] « nll.
"“i~odtargot,
"pilryocmod ptr n nrun nil,
- (I>n 7 ("i~l-nrun))
“ptrevocmod ptr | O tomp)
(ptr["n«odtargut] is voctor 7
\ ("ptrevocmod ptrn 1 pte[n])
. command + 126)
(gottwo. odpush)
{ ptr["neodtargot] Is.vector’?
(ptr{n]«~od1 ptr[n])
“eommand +~ 126)
{dono with pir)
{"back~trup. dono with ptr)
} [command] gval,
) .

) .
'The hoart of EDI {s a vector, contalning as Jts elements

code vectors. The giant vector s Indexed to get the particular
plece of program, and it is sent the message EVAL, Note that
the order of the segments fit ED1 should match tho order of the
atom namos in AIENUVEC.

to edpush Ins ("Ins-—vuétor 2.
ins{ 1]« ptr[n to ntarun]. ins[1]{nrun+1]3=nil.
“ptr+vecmod pir n nrun ins)

to gottwo t1 n2 ("'neodtarget, "n2+odtargot.
(n2<n 7("t1&n. "nen2. "n2+-t1))
"nrun+14n2-n)

to gotcommand codo( ({waltfortokenln menu 2¥menulength}/2 )

to waltd4 ( ropoeat (button 0 ? {ropoat (
" button 7 ?(disp sub "(ev))
button 4 7(dono)
button 1 7 (done))
dono)

)

to waltfortokonin somoframe max Ind( -
tsomnframo.
"max = (1)+1.
ropoeat (waltd4q,
G ("ind+ somatiramo mfindt mouss B mouse B} { max 7

(tind)
)
)

to ndtarget targ( "targwaltfortokenin disp I,

" JUNE 28, 1974
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disp « O5B6, ltarg~1)

donno

printing 1,
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printing O

{to filo 1 bytec status dirty leader curadr noxtp backp Inused
numch pagen version sn1 snZ sadr fnamo dirinst bitinst
t dimame bitnamo DIRECT BTABLE nchock illagal {

*%+7 (17 CODE 50)
%noxt? ({%Into? {16) Yiword? ("A+7 (7) 6) Yichar. G} CODE 60)
Yioof? (10 CODE 50)
Yflush? . (12 CODE 50)
Yevals?  (1(:") oval)
Ysot? (%to. (Yhoof?(13) '/.wrllo?(ﬁ) Yroad, 4) CODE 50)
. “hrowind? (1) CODE 50)
%is? (Atllo? ) Y77 (0"1l0) 1™, Ifalsu)
Yprint? (disp + fname)
%sklpnoxt? (18 CODE 50)
Sknows?  (ov) (
%wcloso?. (filosopon doleto SELF. SELF flush. BTABLE flush, I"closed)
Yshorton? (4to. 14 CODE 50)
“dolota? {15 CODE 50. filosopen deloto SELF. !"dolatod)

Yload fllesopen map "{voc[i] flush). 8 CODE 50)
[ Ysave? (filoesonen dolete SELF. filesopen map "{voc[i] flush),
D CODE 50. filesopon map “(voc[i] set 0 0).
DRIBBLE sot to sof. do 26 {(DRIBBLE «052))
tsnow? { (" tnamo~nchock 1)? {{(fnama=dimame? ("'dirinst~SELF)
"dirinst~DIRECT. “bitinst~(fname=bitname? (SELF} BTABLE))
"sadr-(%at? (2) string 512)
(“ZnowT?(3) %old?(2) 1) CODE 60. filosopan«SELF. ISELF)
orror ""(bad flle name)) ))
fila knows

("dimame«+string 7) 1ill
SYSDIA.
("bitnamas+string D) I}
SYS.STAT,
to nchock | str .
1str s string? (O<str Iongth(255?
(for | to str longth (str[11€337 (!false)
O<itegal[1 to 11] find str[1]7 (Mfalso)) .
str[str longth}=46? (Istr) Istr+". chars)ifalso) Ifalse) &« a‘g‘r’nﬁ *

("Megale=string 11) Il . ‘
[10).: <> % zw—w%w b & ?&Q@ vwww(

done

to DIR ch (disp clear. '
“ch « (%all?("(DIRECT mwmd)) "(DIRECT tot to 4 262))
fllo avals {ch oval. ropoat (DIRECT eot? (donn)
0=1024 &* "ch+DIRECT noxt word? (ch<27 () DIRECT skipnoxt 2%ch-1)
DIRECT skipnoxt 10, "ch~DIRECT next &+ 1,
disp « DIRECT noxt Into string ch. sp)) )
to load (Tile (1) old load)
to save (fle (1) savo)
to type f t ("f~1flle (1) old? {{llesopon doleta f. "1+string 30,
ropeat{f vof7(dona) disp+f noxt into t)))
to close dnamo (tdname. tilosopon map
“(vac[end+1-1] ovals (fnamn)'-dnamo?(vuc[ond-!-'l t] close, done)))

printing 1
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READER

printing .

'‘BOOTSTRAPPING REVISITED'

to show fn s bt ]k flags clsv clsm arocv arecem Instv instm code (
t#fn. null GET fn "DO?7{""{no code)) disp clear."to print sp
"a-—lnach‘"b*vactor 1. "beleach b, "clsme"arocm«'"Instm«0.
belsveyvoclor 30 "arocv+~vector 30, "instv+~vector 30.
for =4 to 4+2%a[1]& by 2

*Pull symbols out of class table’ ?n

("kea[l]&. -

k=-1?(ngain). "“flsgs « k&/-14, 'O=class, 2=arec, 3=Inst’

flags=07 (a[1]1="DO7("codoca[1+1])
a[1)="TITLE?(a[1+1] print sp) a[l]-“S!ZE?()
-clsv["clsmecism+1] « a[1])

b[2)& « kav03777. "jea[i+1)4.

{flags=2?(arocv[|-6] « b[2]. rrocm([-B2("arecm~]-6))
Instv[J+13 « b[2]. instm¢J+17("Instme]+1})

'Now make up input form.'

for t to aroem (arocv[i] print. sp)
(Instm>02(": print. sp. for t to Instin (inste[i] print. sp)}))
(clsm>07((Instm=02("; print)). "1 print, 5p.
for t to clsm {clsvii] print. sp)))
pshow codo 3. disp=10.}

‘Koeyvhoard fi{x to transiate and dribble!

to kbd 1§ translation (%knows?(ov))

kbd knows
Hiransiation + string 0377.
{or I=001 to 0177(translatlon[i]«transiation[G200+1] « 1)
translation[ 0200] « translation[0233]+ 046. 'et] nuil and esc’
1o 11 (transiation]:1]~transtationf02004+1]+1)

t 0020 oo10 'SHIFT BS'
10021 0011 '‘SHIFT TAB'
t 0037 0010 '‘SHIFT UP'
t 0036 0040 up
t 0035 0040 '‘SHIFT DOWN'
t 00634 0040 '‘DOWN'
t 0030 60a0 '‘SHIFT SPACE"
t 0025 00156 '‘SHIFT RETURN'
t ¢oz27 go10 'SHIFT DEL->BS"*
t G177 Q010 'DEL->BS"
t 0032 goAa0 ‘SHIFT INS*
t 0031 gQa0 'INS'
t 0022 o012 '‘SHIFr LF'
Ilt‘,o
done

PUT kbd “"DO “{DRIBBLE « translation[TTY])
to DRIBBLE (%« 7(1)%{lush?{)%sot?(%to. %oot))

to tllout disp 1list | ¢ ((sdisp ls 1lle? ()
'disp+{ilo disp? () error "'(file orror))
dsoff ("Aadd?(dIsp sot to oof)) :
(nult iflist?{dots map "("t+vocli] oval. show t. cr))
for | to {list longth-1 {*"t«{IIst[I] oval. show t. cr))
disp svals {disp shorton pagen bytoc). disp close, dson.) )

‘Filout baajcally doos a show {n an environment
where the display Is replaced by arile.!
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READER

to filin T roador 1 t Ts0q bridgit ckond {%knows?(ov)
(1715 Hio? () “f«1lla 1 old? ) error “(fllo doos not oxlst))
"roador+~fsoq f evals {sadr). .
ropoat (dsoff rood oval print. dson sp roader skip). f closo dson,)
filin knows
to fsoq t t strptr stop bridgo str2 eof end (
“scant?{ptr>stop? ((bridga?(“pirepir-stop. “stop~end-75) bridgit)
R “hridgo~bridgo Is falsa. "testr. "stre-strd. Ystr2«t.
1SELF scan)
CODE 412{1="0of+~eof+17{!"done) oot=27(Irpar) orror "{{ifo and))}
Yeskipt("plre-ptr+1)
Isnow? (istr. "bridgo«~falsa. "end+~512. "str2~ctring 150.
Ystop«ond-75, "ptr-"eof«~0. ckond))
to bridgtt (str2[1 to end]«str[ptr+1 to end].
“stopsond-ptr. f evals {(nextp=0?(sadr{1]+0) f sot to -1 512, ckend)
str2[stop+! to end]+~str[1 to end]. "ptr0)
1o ckond (f ovals  'puts a null 8t eof’
. (numch<5127(sadr[numch+1}-0)} )
done

*Filin basically does a read-eval-print loop, but
Its contoxt causos rood to uso a fllo buffer
{"reader+fseq ...} instead of the usual keyboard
buffor in adispframe.

to t (dsoff. {ild ovals (BTABLE is filo?() "filnsoponﬁobsut 10.
"DIRECT ~ file dimama old. "BTAGLE+{lle hitnama old.
DIRECT avals ("bitinst<~BTABLE))

(tnamo=".7(} "DRIBBLE«{llo fnamo chars, ¢
DRIBBLE sot to oof. do 20 (DRIBBLE « 052))
disp+dispiramo 16 480 511 168 string 520. disp clear.
"fool+#road, 1o read (Idisp read)

"dofs+ohsot 100

“fool-#10o. to to x (CODE 1D dofsex, x)

vorsion print. dson)

't is called by start to set up a directory, a dribble

11 (if not . ), a display framoe, and defs, the list of
1ist of newly defined functlons It thon self-destructs
to save space.'

to start thamo (:"tname, t. "t«0. "Hello)
to road roador (disp+62. ("roader-sequencoe string 50 0) fill Iraod)

.."Wova f{le maintenance -- DPO:READER.AN DPI:READERAN !

printing 1. "printing+~0,
PUT USER "DO "(cr read oval print.). 'lgnore error, type STOP (1>...'
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FLOAT

printing O

'‘FLOATING POINT'

addto number "{%;?("y+ono. .
ropeat (Ao?("y~y*ton) dono) “x«{loat 1. .
repoat (x{ona?({dono) “x+x/ten)

I(float SELF}x/y) )
PUT float "DO "(0 CODE 42
%lIpart?(1 CODE 42)
Yipart?7{2 CODE 42)
Yprint? (SELF=zer?(disp+«060)
SELF<zor?(disp+055. Fprint zor-SELF)
Fprint SELF)
Y%or{1x>0?(!SELF*Fprint ovals
(tor1 te 6 (x<val1}2()tv2[i] o x-v3[I1}))
x<O?(1SELF/one o B-x))

"zor«ficat 0. "ono«{loat 1. "ton«{loat 10.
to Fprint n i p g s 1! fuz1 fuz2 v1 v2 v3 (%evals?{(1")eval)
tn. "p«0, "nentfuzi. se1,
repoat (for I=s to 6 'mormalize to (1,1Q]
{n<ton?{n<v1[i]7("nenvv2[i]. “psp-v3[I|]. dona))
n<v2[i]12{) “nenf/v2[i]. "p+p+va[l]. dons)
i=77(done) "s+i)
("q=p. "senttuz2. n>87("p+0) p(-37{“p+0) "g+0. "s+50 p
p<O0?(disp+073. "s5¢5 8 -p. do -p+1(d|sp~060)))
for | io 9 (disp « OGO + n Ipart,
"pep-1. "n~tontn fpart.
peo?(n{"s+ten*s?(dono) p=~17(disp~073)))
q=07() "e print. q print)
Fprint evals (ov)
"w1+vector 6. Yv2+vector G, "w3+voctor 6.
v1[6]+one. v2[6]+1on, v3[6]+1.
for =5 to 1 by -1 (VI[I]*tunle[l]-vZ[lH]WZ[IH]
v3l[i]-2+v3[1+1]).
“"fuzt«~ono+1;00-0. "fuz2+8;00-9.
dono

" '‘Nova rile maintenanco --- DPO.FLOATING.AN DP 1, FLOATING.AN '

printing t
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MAP.1 . ¢/ ( PAGE 1
INIT MK 000013  .ARET 000155 QSTAR 001250 GBYT 003744
PAGEQ LL ‘000014  .INTN 000156 DHITE 001250 PBYT 003753
READ CX 000015 U READ 000 QCLAS 001261 POCT 003767
EVAL CY 000016 .READ 000157 QCOLN 001350 MSAVE 001000
SSCAN SYSAV 000016  .RATM 000160 QMESS 001432 FREE 004004
CODE2 RP 000017 U RATOM 000 TRACE 001525 TOPLE 004010
UTIL DWIDE 000010 LQWRI 000161 EVAL 001562 SINTB 004012
FUNCS .LOAD 000070 .LMPC 000162 ARET 001577 STPRT 004015
COMM .STOR 000071 .AMPC 000163 ERET 001637 SPRT 004020
CODE TLMEM 000072  .APC 000164 EFIND 001654 ERR 004077
MEM BHMEM 000073  .FIND 000165 QSLAS 001674 CRLF 004130
RCHAR | SELF 000074  .CACT 000166 QUEST 001774 STERR 004136
TURT - VALUE 000075 .LALO 000167 HMESSX 001775 QERRZ 004144
ALTO DX 000076 .CRLF 000170 GLOBX 001776 QERR 004145
OPEN RADIX 000077 .SPRT 000171 QSIZE 002104 QWRIT 004230
GTINS © ATTN 000100 .EVAL 000172 FETCH 002153 QERR1 004242
MOD16 MSMSK 000102  .FECH 000173 EVTK 002156 INDX 004253
CKPAR TOKEN 000103 .PEEK 000174 QLEN 002157 DISP 004273
SETUP EMPTY 000104  .LARG 000175 QAROW 002174 DOMUL 004311
MAZUR SCLAS 000105 .ERET 000176 - QAND 002203 DODIV 004322
LNOUT ATCLS 000106 .INDX 000177 OQAREC 002257  LINST 004340
ALFNT LSCLA 000107 .DISP 000200 QMOD 002264 LHST 004343
WCHAR NCLAS 000110 .SARG 00020%1 BOUND 002310 SINST 004354
PSTRE MASTE 000111  .SGET 000202 GNST 002342 INTN 004400
BCLMVY HOLDO 000312  .SPUT 000203 GINS 002344 ISIT 004440
CLREM HOLDI 000113  .HMUL 000204 GARG 0062354 GET 004500
SETXY .QUES 000114 .DIV 000205 QLESS 002360 GADDR 004576
SCAN .QSIZ 000115 .LALA 000206 SSCOD 002432 PUT 004577
UPDAT .QLAR 000116 .REFI 000207 QRETN 002455 FIND 004630
NEWLN .QPER 000117 - .REFD 000210 QOR 002457 SGET 004700
INSEC QDO 000120  .SVAL 00021t SSCAN 002476 SPUT 004742
CKSTF HOLDZ 000121  .SVLI 000212 QRPAR 002644 CACT 004774
DOMOD HOLD3 000122  .SSLF 000213 QCODE 002662 MXNUM 005013
CLRWF HOLD4 000123  .LINS 000214 SMF 002702 SRETN 005041
DSPCH HOLD5 000124  .SINS 000215 SMS 002731 SVAL 005113
SCROL c2 000125 LISIT 000216 PPY 802753 SVLI 005126
BKSPC C3 000126 .FALS 000217 PNW 002755 IVAL 005137
SMFCO © ¢4 000127 .SSCA 000220 PTW 002756 U FTR 005
SMLOO © ¢5 000130 .SMF 000221 GPW 002777 U FLD 005
SMALL RBMSK 000131 .GNB 000222 GNW 003001 REFD 005203
SMDIO LBMSK 0060132 .PNB 000223 GTY 003002 REFI 005233
SMFIL RCMSK 000133  .GARG 000224 GPB 003014 LALO 005545
LAST © MXATM 000134 OQLPAR 000240 GNB 003016 FPCLA 005610
NOVA JIVAL 000135 QCHAR 000270 GTB 003017 LAL4 005614
WBOOT .SRET 000136 QGLOB 000350 PPB 003037 CODES 005705
BOOT LLPUT 000137 QTITL 000513 PHB 002041 U FILIN 00%
NMAX 061424  .GET 000140 QDO 000540 PTB 003042 U FPCOD 005
ZMAX 000236  .NEXT 000141 QMACH 000624 STRVE 003214 U SPLOT 005
CSZE "GBYT 000142  QUYPH 000664 QMPER 003230  PRINI 006002
EST .PBYT 000143 QEQ 000764 QPER 003270 READ1 006006
SST .PICK 000144 QEVAL 000774 QGRTR 003370 RPTI 006011

. .STIK 000145 PSTAD 001000 KYBD 003507 AGAIN 006017
DBITS .ERR 000146 START 001000 APLY1 003531 DONE1 006021
OTABE .QERR 000147 DWIDB 001000 FOR1 003555 NUMI 006065

FX 000005 - .POCT D0O0150 STOP 001004 .FORX 003606 RFALS 006304
FW 000006 .MEMC 000151  QS3ELF 001011 QNOEV 003614  USERL 006345
FY ‘000007 MEMO 000152 MKTOK 001013  LEECH 003653 USRX 1006362
FH oooo010 .TPUT 000153 Q70 001100 QPLUS 003654 QUOT1 006374
BF ooo01l QLBRA 000154 QRBRA 001164 PICK 003730 ATCM1 006377




HAP.1

PUT1
EMPT1
MEM1
GETL
FET1
MATI1
TO1
NULL
APRET
ISNEM
HMKINS
LCL
Lec
LMO
LME
LGL
LRE
LIN
LAD
SCL
NYU
SMO
SHE
SGL
SRE
STIN
SAD
LARG
SARG
SSELF
AMPC
APC
LMPC
© NEXT
PEEK
LOADE
STORE
MEMO
MEMC
VM2CR
CR2VH
ST2C0
GCHAR
- RIGHT
GO
DPLOT
INK
TTLC
TSTAT
GOTO
ALMO
XYBIT
KBCK
KBINT
ALTG
HMOUSE
5101
BTMAP
DSPTB

006456
00G472
006550
Qa6577
006614
006700
006717
007112
007116
007121
007162
007212
007215
007220
007223
007226
007231
007234
007237
007242
007245
007250
007253
007256
007261
007264
007267
007272
007276
007312
007320
007325
007341
007347
007361
007406
007413
007425
007447
007504
007521
007563
007612
010446
010600
g10750
011025
011033
011051
011256
011512
011652
011674
011716
011733
012045
012226
012254
012255

OPEN
SVALL
SVACS
RSALL
RSACS
WIDTH
GETHT
GETWD
GTMES
.BF
INSTB
INSTC
WNTBL
WINX
WNWD
WINY
WNIIT
FRIBL
FRHX
FRWD
FRMY
FRHT
BUF
BFLN
LAST
MARK
LSLN
CHRX
CHRY
RPLY
WNBT
FRBT
FRRT
GTINS
MOD16
RELTB
REALY
RELWD
REALY
RELHT
CKPAR
MZTBL
MLBD
MRBD
LNTBL
LLBD
LREBD
INTBL
INX
INWD
INY
INHT
OPNSH
SETUP
.MGWD
.CRCK
.DOSP
.CKSP
MAZUR

012310
012341
012342
012345
012346
012351
012413
012415
012425
012440
012441
012441
012442
012442
012443
012444
012445
012446
012446
012447
012450
012451
012452
012453
012454
012455
012456
012457
012460
012461
012462
012463
012464
012466
012555
012574
012574
012575
012576
012577
012601
012662
012663
012664
012666
012667
012670
012671
012671
012672
012673
012674
012677

012701 °

012762
012763
012764
012765
012773

ouUTX
OUTWD

ouTY

QUTHT
.LGWD
.LSCH
CURX
LHOUT
FHTGH
FWDTH
FSTRT
PCHAR
HAZX
PSTRG
CLEAR
STCLR
CLRX
CLRYD
CLRY
CLRHT
INDEX
STBCL
STBLY
BHVCL
BLKMV
CLREM
STSXY
SETX
SETY
SETXY
CHR
CONTB
CTBoO
CTB1
cTB2
SCAN
HITSW
WHOVR
UPDAT
NEWLN
INSEC
LSTSP
LSTC
QFLG
QPT1
QPT2
CRCMK
NOSPC
CKSPC
HMDDIM
HOINC
MDFIX
PCLER
WCLER
FCLER
DSPCH
BFCON
MO0D
STRMD

013030
013031
013032
013033
013036
013045

013062

013064
013206
013207
013210
016417
016550
016554
616644
016734
016736
016737
016740
016741
0167549
017004
017005
017031
017032
017223
017346
017350
017352
017361
017405
017412
017412
017413
017414
017415
017452
017453
017460
017545
017610
017657
017660
017701
017702
017703
017705
017757
017776
020064
¢z20070
020105
020142
020143
020155
020176
020204
620357
020440

MSEY
MCHR
MTOK
MCHRS
MTOKS
MSESW
GOTIT
GOTHS
STSCL
SCROL
BKSPC
FCODE
EOF
DELET
LOOKU
ELOOK
ENTER
DSKAD
DSKSE
ALLOC
SHORT
DALLO
LODM
SAVM
SREW
SREOF
5CLOS
SRBYT
SWBYT
CRR
CRW
cer
cew
cuw
DSKB
DSKIO
DSKBY
RICOP
IRCOP
RVCOP
VRCOP
RFPTR
SNST
GFCH
GFWD
GFSTR
PFCH
PFWD
PFSTR
PATCH
MEMST
Xyci
XYCO
MEMBI
DSIZE
TTGET
TTPUT
PRING
PRTON

020532
020533
020534
020535
020536
020537
020540
020577
020700
020706
021031
021057
021333
021352
021402
021577
021605
022027
022062
022104
022142
022166
022253
022256
022327
022330
022334
022344
022352
022653
022654
022655
022656
022657
022663
022664
023053
023453
023477
023506
023515
023531
023553
023575
023634
023644
023672
024017
024026
024077
024137
024140
024145
024151
052400
056151
056156
056206
056213

BOOT 061026
PHIAD 062151
HEND 130654
SIHTL 177600
U PDEC 177
777
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