
/",---" 

Class new title: 'Class' 
subclassof: Object 

"Class" 

fields: 'title "< String> for {dentificatwn, printing" 
myinstvars "<Strtng> partnames for compiling, printing" 
inststze "< Integer> for storage management" 
messagedict "<MessageDict> for communication, compiling" 
cLassvars "< Dictionary/nil> compiler chec~s here" 
superclass "< Class> for execution Of iYlhertted behavior" 
envtronment "<Vector Of SymbolTables> for external refs" 
fieldtype' 

declare: "; 
veryspecial: 1; 
asF ollows-l 

Classes are the lnolecules Of Sfnalltalk. The instance fields specify the number 
and nanting Of fields for each instance, ana the messages define the protocol 
with which these objects may be cOlnmunicated. Classes inherit the fields and 
lnessage protocol of their superclas? Locally defined Jnessages vvill override 
inflerited ones Of the sante nante, and overriden ones ntay be accessed through 
the use Of super in place Of self, A typical class definition looks like: 

Class new title: 'CodeEditor'j 
subcla.ssof: vVindow; 
fields: 'pared class selector'j 
decla.re: 'editmenu' 

T his ordering is reqUired, though the subclassof: and declare: lnessClges are 
. optional. A class definition rnay be re-executed but, if the fields: clause has 
cl1anged, aLL instances Of the old class lvill become obsolete (they will fail to 
respond to any lnessages). 

Inittalizatton 
abstract 

[self fleWS: nullStrl.ng] 
bytesize: n "non - pointer declaration" 

[self r=self realself:> [self reaLself b~tesi2e: n l: 
fLeldt~re ~ 32+ [n=8:> [8] 16]] . 

class I nit "gets propagated to a dumlny instance" 
[self new cLasslnLt] 

declare: v 
[self r=self reatseLf:>[self reaLseLf ctecLcLre: vJ 

[classvars=nil:>[classvars ~ S~mboLTabLe LnLt]]. 
clasSLJars aecLctre: [u Ls: StrLng:>[u asVector] v]] 

environment ~ environment [] "for resetting to reread s/1aring clauses" 
fieldS: myinstvars I r a b "list Of instance variables" 

[messagedLct ~ Messa-geDLct LnLt. 
r ~ seLf realseLf. 

[self ~r~ 
[(a~ seLf instuars)r=(bf- r Lnstuars)~ 

[[r h.owMcln~>O~ 



[user notLf~: 'ALL '+tLtLe+'s become obsolete if~ou proceed ... ']]. 
[a LengUt>b Length. andg ao (1 to: b Length.)=b::> II just adding new 

inst fields" 
[classvars f- r classvars. "so copy classvars" 
messagedict f- r md cop~. "and messages" 
r met tnLt] "keep obsoleting frDln recycling" 

user notify: tLtLe+ ' methods ana comments dLsppear if you 
proceed",' ]. 

r obsolete. 
SmalltaLk 0 title unlque f- self] "lnake this tile real one" 

r envLronmentf- niL; m~instvarsf- m~Lnstvarsi subcu:{ssof: superclass. 
ftself ]]. 

fLeldtype f- 16. 
LnstsLze f- self Lnstvars Lengtn. 
Lns ts Lze >256::> 

[user notLf~: 'too many instance variables'] 
seLf organLzat Lon] 

myinstuars ~ myinstuars 
obsolete "invalidate furtl1er cDlnl'nunication" 

[title f- ' AnObsoLete'+tLtLe. 
classvars f- nil. "recycle class variables" 
messagectict close. "invalidate and recycle local messages" 
envLronrnent f- self. "keep Ine around for old instances/~ 
superclass f- Object. "invalidate superclass Inessages"] 

reatself [ftSn1(lU,taLkotLtLe unlque] "as opposed to possible fUin ghost" 
rename: newtitLe 

I name newname oldclass categor~ 
[name f- ti,tle unique. newname f- newtitLe unique. 

[SmalltaLk has: newncune::> 
[OldCU:lSS f- SmalltalkonewncLme. 
user notLf~: ' All ' + newtLtLe + 's wilL become obsolete if ~ou proceed' . 
ou:LcUJSS obsolete] 

ca.tegor~ (- S~stemOrganLzcttLon invert: nan1e. 
AIlClassNclHteS f- AIlClassNan1es LnsertSortect: newnarne. 
S~stemOrganLzation cu'lssLf~: newname under: categor~]. 

SmalltaLk deLete: name. 
AllCLassNcln1es f- AllCLassNames delete: name. 
S~stemOrgclnLzatLon delete: name. 
tLtLe f- newtLtLe. 
Smallta.Lk declare: newname as: self] 

sharing: table 
[selfr=seLf recIlself=>(self reaLseLf sharLng: table] 
envLronlnent f- environment asVector , table] 

SubGLassof: supercL 
[(supercL is: Class) org (supercL is: VarLabLeLengthCLass)::>(] 

user notLf~J: 'Surerclass Ls not ~et defLned or not a Class']. 
messaged,Lct:.=.:nil=> [suverclass f- surercL] "StilL defLnLng" 
supercl LnstVGlrsr=su.perclass. instvars::> 

[user notLf~: 'New supercLass is not compatible wLth. old'] 
supercLass f- supercL] 

title: title 
[self title: titLe unique inslJstem: SmatttaLk] 
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title:' name insystem: system I cl 
[superclass ~ Object. 
[s ~s te m h.as: name~ 

[cL ~ (s~stemoname) cLass. 
cL=seLf c14ss~ [f)seLf] 
user notif~: name + I will, cha,nge from a I + cL title + I to a ' + seLf class 

title + ' if ~OtL proceed ... ' ]]. 
s~stem ctec14re: name as: self. . 
ALlCLassNcunes f- ALlCLassNames insertSorted: name. 
S~stelnOrganization cLassif~: na,me under: ' As ~et uncLassLfied'] 

title: t subcLassof: s fields: f declare: a 
[to I ¢«to 1 ) a,sUppercase)~ 

[user notLf~: 'Please capitalize each word in class title: ' + t. (lfatse] 
seLf title: t; subcLassof: s; fLelds: f; declare: d] 

ueryspecial: n "inaccessibl.e fieLds" 
[instsLze ~ self instvars Length + n] 

Access to parts 
oX [f)cLassua,rsox] 
oX ~ val [f)cLassvarsox f- vaL] 
fieLdNameslnto: collector 

[[supercLass=nLL~ [] supercLass fLeldNameslnto: collector]. 
f)(Recuter new of: mljinstvc~rs) reacilnto: collector] 

'instsize 
["Return the num.her of user accessable instance fields (self instvars length)." 
f)[fLeldt~pe~32~ [0] 

self=CLass~ [instsize-1] 
self =Va.rLableLengthCLass ~[instsLze-20] 
LnstsLze]] 

instuars 
[l1self fieldNameslnto: FLeldNameCollector default] 

invertRef: refS "Refs n1ct~ be a vector (to aUow bettching)" 
I cL env source ref inv s~m t 

[refs Lsnt: Vector~ [IHself invert: refs Ln Vector)o 1 ] 
env f- (seLf envLronment conccl.t: (Unctec14red, SmaLltalk)) asStream. 
source f- Di.ctioYlc~r~ init. 
llrefs transformg ref tog 

[cL f- self. env reset. 
untLLg 

[(s~m f- env next)=faLse~ [inv ~ 'unknown' concat: ref asOop 
base8] 

false ]. 
[cLr=niL andg sljm=cL cLassvars~ [t ~ cL title. cL f- cL supercLass] t ~ 

(inv ~ sym invertRef: ref)=faLse~ [false] 

] 

[t~ [] 
t f- source Lookup: s~m~ [] 
source insert: s~ln with: (t f- SlnaLltalk invert: s~m)]. 

Lnv ~ (t concat: I ') conccLt: Lnv] 
dog []. 

inu] 

Isa: X "is x on lny superclass chain?" 
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[supercLa,ss == x :>[Otrue]; == nit :>[OfaLse] 
OsupercLa,ss Isa: x] 

ma [Omessagedict] 
supercLass [Osuperclass] 
title [OtLtLe] 

Organization 
cLassvars [OcLassvars] 
cLectn I name "release unreferenced cLa,ssvars" 

[forg name from: cLa,ssvars dog 
[namer=c7 ClassOrganizCLtLon andg (cLa,ssvars ref: name) refct=l:> 

[classvars delete: name ]]] 
environment 

[f)(classvars asVector concat: environment asVector) concat: 
[slLpercLass==niL:> [c7 0] supercLa,ss environment]] 

organization I 0 
[ [cLassvars == niL:>[self declare: c7 Class OrganLzcH ion]]. 
o f- cLassvars loo~up: c7 ClassOrganLzation. 
o ls: CLassOrganLzer:>[Oo] 
o f- CLa,ssOrganLzer new inLt: messagectLct contents sort. 
classvars insert: c7CLassOrganLz0-tion wLth-: o. 00] 

Editing 
ea: seLec tor I c s 

[c f- seLf cod.e: selector. user cLearshDw: c. 
whiLeg (Sf- user request: 'substitute: ') ctog 

[c ~ c subst: s for: (user request: 'for: '). 
user cLearshow: c] 

seLf understands: c] 
eait: selector I para s v 

[pa,ra f-
[seLector=c7 CLassOrganLzation:> 

[seLf org(,ulLzation aSParagraph] 
messagedLc t has: seLec tor:> [seLf code: seLec tor] 
nuLLStrLng as Paragraph-], 

seLf ectLt: selector para: pa,ra formerLy: false] 
edit: selector para: para formerty: oLapara 

[user topWLndow Leave. 
user restartup: (CodeWLnctow new class: seLf selector: selector para: para 

formerLtj: oLctpara)] 
execute: code "dLsposahle Inethods" 

[seLf u,nde rs tCLnds: I do Lt [n' + code + ']'. 
f)seLf new dott] 

fixcoae I selector t "Inake pa.tterns bold and compress paragraphs" 
[ [YlltjLnstvars has: 032:> 

[myLnstvars f- mtjLnstvars asPcLraqra,ph- fromBravo text ]]. 
forg selector froln: messageclLct ctog 

[t ~ seLf coae: selector. 
t text has: 032:> 

[messaged,ict code: selector (-
t makeBoldPcLttern pac~lntoStrLng]]] 
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Message access 
bytesof: seL 

[O(messagedict method: seL) asB~tes] 
canUnderstand: selector 

[messagedLet has: seLector~ [11seLf] 
superc"'lss=nil~ [OfaLse] 
()superclass canUnderstand: selector] 

canunaerstana: selector 
[OmessagedLet has: selector] 

code: selector I c 
[seLector=c7 CLassOrganLzation~ 

[OseLf organization aSParagraph] 
()Para9raph new unpac~FromStrLng: (messagedLet code: selector)] 

compUeall I s 
[forg s from: messageetLet dog [seLf understands: (seLf cocte: s)]] 

"to reC0l11pUe the vvhole systent (check out big changes) execu,te: 
/ n [fors n front: AllClassNames dog 

[user shovv: n; cr. (Slnalltalkon) cOJnpileal.l, 
C/1-anqes init. fvlessageDict nel/v freeMethodslJ " 

compressAll I s 
[user ctLspLa~offwhLLeg 

[self organization compress. 
forg s from: messaged,Let dog 

[ (lnessagedLe t code: s) 0 1 < 16~ 
[messQgedict code: s f- (self code: s) compresslntoStrLng]]]] 

copy: seL from: class 
[seLf cop~: seL front: cLass cLassLfLect: nil] 

copy: seL from: class classified: cat "UsefuL when mod.Lf~Lng a,n exLsting class" 
I s code 

[seL Ls: Vector~ [forg s from: seL dog [seLf cop~: s from: class classified: cat]] 
seL Ls: String~ [seLf cop~: (class orgeLnization ccnegor~: seL) from: class 

class if Led.: cat] 
cod-e f- class code: seL. code =nil~ [] 
[cat=niL::> [cat f- class organizatLon invert: seL]]. 
[messagecHc t has: seL::> 

[code text=(seLf code: seL) text~ [] 
user notif~: tLtLe+' '+seL+' will be redefLned if 90U proceed.']]. 

seLf uncterst('1.nds: code c"'lssified: ceLt] 
aerstanas: selector I c "overstandsP undersitsP - forget it" 

[lnessagectLct f- messagedLet delete: selector. 
self orga.nLzation delete: selector. 
Changes hCLS: (Cf-tLtLe+' '+seLector)~ [Changes delete: c]] 

describe: method on: strm I seL cLs "append lncl.ass and selector" 
[cLs f- seLf. 
untilg [cLs=nLL::> [cLsf-self. seLf-c7?] seL ~ cLs ntd invert: method] dog 

[cLs f- cLs supercLass]. 
strm a.ppen(,t: cLs tLtLe; space; append: seL] 

install: name method: method literals: Literals 
code: code back pointers: bacR pointers 

[messaged.Let f- messelged.Let insert: neLme rnethoet.: method 
literaLs: LLteraLs code: code makeBo",tPattern pelcklntoStrLng 
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hac~poLnters: bac~poLnters. 
Cha,nges insert: t LtLe +' '+ncLme] 

messCl{Jes [llmessagedict contents , ~ Cl£lSS 0 rganiza,tion] 
method: set 

[OmessagedLct methodorfalse: set] 
notify: errorString at: position in: stream 

[OseLf notify: errorString a,t: position in: strea,m for: seLf] 
selectors "Return a Vector Of all my selectors," 

[OseLf messages] 
shrinJ~ [messagectLct ~ messctgedLct shrin~] 
space I a, s 

[s ~ O. forg a from: messagectLct dog 
[s ~ s + (messagedict nlethocL: a) Length] 

fts] 
unc.lerstands: code I selector old "install Inethoct" 

[ftseLf unaerstands: code class if Led: 'As yet uncLassifLed'] 
uncterstands: code cLassifiea: heading "cOlnpUe and install l1lethod" 

[f)Genera,tor new compLLe: code aSParagrcLph asStream 
in: self under: heading notifying: self] 

whosends: selector 1st a, 
[s ~ Stream defcLlttt. 
forg a from: messagedict dog 

[forg L front; (messagedict Literals: a) dog 
[seLector=l:>[s appenct; a,; space ]]] 

fts contents] 

Instance access 
allinstances I indx vec PCls i "retu.rns a vector containing all instances Of tllis 
class rnixed l1Jith nils" 

["Works for all classes. SOJne addltionalinstances Inay be created after the 
vector is filled but before you get to use it." 
PCls ~ Vntem pcLassesOf: self. "vector Of peLs" 
vec ~ Vector nelt\J: 12S,*PCLs Length. 
forg L to: PCls Length aog 

[(vec o[i-l *128+1 to; i*128]) a,LL~ PClsoi]. 
thisContext destroyAndReturn: (self fromFreetLst: Class instsLze fill: vec)] 

copy: inst I t i 
[t ~ self new. 
forg i to: seLf instsize C.Wg 

[t instf LeLct: i ~ inst instfLeLcL: i] 
ftt] 

aefault 
[f)self new defauLt] 

fromFreeList: i fill: vee "i = zero order index Of freelist in cLass instance. 
vec = vector in pclasses Of all possible instances," 
[user croak] primitive: 60 

howMany I v "hOl1J nUlny instances Of this class are in use now?" 
[v ~ self aLLlnstcLnces. 
thLsContext ctestroyAndReturn: v Length -(v count: niL)] 

init "init and default get propagated to instances" 
(1)seLf new Lntt] 

init: n "init and default qet propagated to instances" 
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[f)self new inLt: n] 
instfieLd: i "prevent user front getting freelist" 

[L > Class instsize ~[user notLf~: 'clrg too big'] 
f)super instfield: L] 

new [user croak.] prLmit ive: 28 
new: Length. "To allow fixed-length. classes to simulate vetriable-lengUt ones" 

[f)self nevv inLt: length.J "B~ convention" 
print: inst on: strm I ivetrs i 

[ivetrs ~ self Lnstvetrs. 
strm append: '('; append: tLtlei append: ' new'. 
forg ito: instsize dog 

[strm append: ivars 0 i; append: ': '; 
print: (Lnst LnstfLeld: 0; spaceJ 

strm a,ppend: ')' J 
prLnton: strm 

[strm append: 'Class' + title J 
recopy: inst I t i 

[t ~ self new. 
forg i to: seLf instsize dog 

[t instfLeLd: L ~ (inst instfield: i) recop~J 
Dt] 

F ilin and F iLout 
asFoUows I s heading trailer selector 

[seLf r=seLf recLLseLf~ [seLf reaLseLf asF ollows] 
FiLLnSOltrCe l~ptO: 015; 4. 015. 
untiLg HLLnSource4.036 dog 

[s ~ HLLnSOltrCe upto: 032. 
tretiLer ~ FiLinSource upto: 015. 
FUinSou,rce 4. 015. 
tretiLer=' \ ig' ~ [seLf organizettion gLobaLComment ~ s] 
tretiLer=' \ f5bg' ~ [heacting ~ s J 
s ~ s aSParagraph avpL1:JBravo: trcliler at: 1 to: s Length. 
seLf canuncterstanct: (selector ~ [heacting == niL=>[seLf understctnets: sJ 

seLf ltnaerstands; s cLassLfLect.; heading])=> 
[user Sh011\): selector; space. messagectLct purge: seLectorJ 

user shovv: '(an uncompiled method) , J 
FLLinSource ttpto: 015J 

changeList: cat I a 
[l1(seLf organization categor1:J: cat) trclnsformg a tOg titLe+' '+a] 

definition I strm "return a. string tha.t defines lne (Class net1J title etc.)" 
[strm ~ (String new: 50) cLsStream. 
selfprint<iefon: strm. 
f)strm contents] 

endCategoryOn: pstrm 
endChangesOn: pstrm 

[pstrm print: '.-J' aSPetragraph.] 
fUout 

[user a.ispul.1:J0ffwh.Ueg 
[(etpo file: title +' .st.') f itoutclass: self. 
self no Chctnges]] 

fUoutCategory: cat 
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[user dLspLayoffwh.ileg 
[(cLpO fUe: (title+'-'+cat+',st ' ) asFiteNc~me) filout: (self ch.angelist: cat)]] 

filoutOrganization If" 50 I've can nterge separate work on organization" 
[user show: titLei er, 
user dLspLayoffwh.iteg 

[f ~ dpO file: title +, .org,l. 
f a,ppend: tLtLe+' o rg aniz at Lon fromParagraph.: ' ; cr. 
f append: self organLzation asParclgraph. text asString. 
f append: 'asParagraph.~ '; sltorten; close]] 

noChanges 1st 
[t~ tLtle+' *'. 
forg s from: Cltanges contents dog 

[t matCh: s~ 
[Cltanges dele te: s]]] 

paraprinton: strm "5tnn is actually a ParaqraphPrinter" 
I para frame s lteadLng org 

[user sltow: title; er. 
para ~ (""+titLe+"") aSParagrclph., 
para mas~runsunder: 0361 to: 0121. "Font t- 5, 80Ld" 
frame ~ stnn defaultframe. 
strm frame ~ 15000 o frame orLgin y reet: 20000 0frarne corner y. 
strm print: para. 
strm frelme ~ frame. 
strm prLnt: «seLf ctefinition+'; 
asFollows~') asPara9raplt mas~runsuncter: 0361 to: 0121). 
org ~ self organizatLon. 
strm prLnt: «' 

'+org gLol1cILCom,lnent) asParagraplt mas~runsu,ncter: 2 to: 2). "Italic" 
forg lteadLng frOln: org categories dog 

[seLf printCategory: lteadLng on: strm] 
seLf en{;tChangesOn: strm. 
strm print: ('SystelnOrganLzatLon classify: ~'+titLe+' unaer: ".,+ 

(SystemOrga,nLzcttLon Lnuert: title unique)+" I .-1') aSParagraplt, 
[self == Class or: self == VarLa~leLengthClass~ [] self canuneJerstand: 

~classlnit~ 
[stnn prLnt: (titLe+' classlnit~') aSParagraph]]. 

] 
print Category: son: pstrm I seL 

[self stctrtCategory: son: pstrm. 
forg sel from: (seLf organizatLon category: s) ctOg 

[self prLntMeU10eJ: selon: pstrm], 
self encLCategoryOn: pstrm] 

printdefon: strm I s II print lny definition on stnn" 
[strm clppenct: self cLass tLtLe; append: I new title: '; append: tLtLe asString. 
strm cr; tab; appencL: 'sUbclassof: ' + 

[suverclass ==nil:> [ 'nil'] supercLass title], 
strm cr; tab; append: 'fieldS: ' + myinstuars asString. 
strm cr; tab; append: 'declare: '''. 
forg s from: classuars contents dog 

[s=~ ClassOrgclnizatLon::>[] 
strm append,; Si space] 

stnn append: "". 
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[fLeldtyre=16:>[] 
strm semLcrtab; arrenct: 'bytesLze: '; rrLnt: fLeldtyre-32]. 

[instsLze = (Sf- seLf Lnstvars) lengtn:>[] 
strm sentLcrtab; arrenct: 'verysrecLat: '; rrint: LnstsLze-s Lengtn]. 

[env Lronme nt =nLL:> [] 
forg s from: environment dog 

[strm semLcrtab; arrenct: 'snaring: '+ (SmaUtClH~ Lnvert: s)]]] 
printMethoa: seL on: pstrm . 

[rstrm print: (seLf code: seL). 
messagedLct rurge: seL] 

printout 
[user ctLsrLayoffwnileg [ 

Press Printer init of: (ctro file: title +' . press.' ); stamp; 
printcLass: seLf; close]] 

printoutCategory: cat 
[user ctLspLayoffwnileg 

cedrO fiLe: (titLe+'-'+cat+'.press') asFiLeName) printout: (seLf changeLtst: 
cat) ]] 
reaafrom: strm [OseLf rea(tfrom: strm format: nil] 
readfrom: strm format: f [ 

f)seLf new read-from: strm format: f] 
startCategory: son: pstrm 

[pstrrn print: «' 
.' +s) aSParagrapn mas~runsu.ncter: 0361 to: 0121 ). "Font 5, Bold" 

] 
startChangesOn: pstrm 

[pstrm print: «' 
'+tLtLe+' asFollows.-J') aSPa.ragravn mas~runsuncter: 0361 to: 0121). "Font 5, 
BoLa" 

] 

-' SystemOrganization classify: ~ Class l~ncter: 'KerneL CLasses' . .-J 
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"Context" 
,----/ Class new title: 'Context' 

subclassof: Object 
fields: 'sender "< Context> from which this message was sent" 

receiver "<Object> to which this message was sent" 
~eev "< true, niL> niL means recLaimable" 
method "< String>, the encoded method" 
temp frame "<Vector> to hold temporaries and a stac~" 
pc "< Integer> mar~s progress Of execution in method" 
stacf~ptr "< Integer> offset Of stacl~ top in tempframe'" 

declare: "; 
asFollows-' 

A context keeps track Of the progress of a met/10d 

InitiaLization 
cLeancopy I L 

[OContext new 
senaer: sender 
rece Lver: receiver 
mclass: mcLass 
meth.od: methocL 
tempframe: tempframe copy 
pc: pc 
stacR ptr: stacR ptr] 

sender: sender receiver: receiver mcLass: mcLass 
methoa: method tempframe: tempframe pc: pc stackptr: stacRptr 

Access to varts 
mcLass I seL cLs "Find the class in I,vhich the code for this Context was found" 

[sender=niL:>[11receLver class] 
seL ~ sender thLsop. 
cLs ~ rece Lver class. 
untitg cLs=nit ctog 

[(cLs meth.od: seL)=lnethod:>[f)cLs] 
cLs ~ cLs supercLass] 

Oreceiver class] 
method 

[Omethod] 
receiver 

[ ()receLver] 
sender [Oseneter] 
sender~ sender [] 
stacklndex "Return the subscript in telnpfrante Of Iny top Of stack," 

(Ostac~ ptr+l ] 
swapSender: coroutine I oLdSender 

[oLctSencter ~ sender. sender ~ coroutLne. OoLctSender] 
tempframe 

[f)temrf rame] 
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Control structures 
fon~ varl from: exprl withg var2 from: expr2 dog stmt I s 1 s2 

[Sl f- exprl asStream. S2 f- expr2 asStream. 
wltUeg [(van vaLue f- sl next) andg (var2 vaLue f- S2 next)] dog stmt evaL] 

Debugging 
debug I t V 

[seLf print. 
wltUeg [user cr. t f- user request: '-*"'] dog "until ctrl-ct" 

[v f- Generator new evaLuate: t asStream in: false to: seLf notif~ing: niL. 
~debugret=v~[self print] v print] 

1)c7 aebugret] 
printon: strm I mc 

["Print tJ1e selector which invoked this Context 
and tJ1e class in which code vtJas found for that selector" 

mc f- self n1cLass. 
strm clppencL: lnc title. sencter=niL~ [] 
[receiver Ls: mc:>[] strm ('lprend: '('+receiuer class title+')']. 
strm appenct: ':>'; print: sender tltLsor] 

restartWith: method. 
[tempframe f- tempframe cor~: 1 to: metltocto3. 
Self restart] 

stacl~ I a strm 
["Return a Vector of me and all my derivative contexts." 
strm f- (Vector new: 20) asStream. 
stnn next (- a (- seLf. 
untLLg (af-a sender)=nu' dog [strm nextf- a]. 
f)strm contents.] 

thisop I a 
[a f- rnetltoetopc. 
ct!0320:> (1)self Litof: a-0320] 
a!0260:> [f)SpecullOopso (1 o+a-0260)] 
1)c7 sOlnetlting] 

trace I strm a 
[strm f- Strea,m defcLuLt. seLf rrinton: strm. 
a (- sencter. untLLg a=nLL dog 

[strm cr. a printon: strm. a (- a sender] 
1)stnn contents] 

variabLeNameslnto: dest with: bloCR I class selector parser 
["For each InetJ10d variable nClIne, call 

dest declaration: block lUlJne: string asArg: <true or false> 
If cant find source code, call dest notify: II 

class (- self mcLc.1SS. 
selector f- class met invert: method:> 

[rcLrser (- Parser new front: (class code: selector) asStream to: dest. 
pCl,rser pattern: bLoc~; temporarLes: bLoc~; termincLte] 

dest notif~: 'thisContext is 'not running Cl currentL~ defined method'] 
verifyFrames I c "he sure fralnes on stack aren't nil" 

[c f- self. 
untiLg c =nLL dog 
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'[c tempframe=nU,=> 
[user notify: 'Sorry, that stack has been released -- proceeding is 

impossible'i restart] 
c <- c sender]] 

Simulation 
etocode: code tocLass: cLass I i v 

[[(if-code o2)r= 0 => 
[i = 1 => [Dself]i 

= 30 => [v f- self pop. v push: self. Dv]; 
= 40 => [v f- self pop instfLeld: codeo5 + 1. Dselfpush: V]i 
= 41 => [user notLfy: 'Fie~tf- prilnitive unirnplemented!]j 
= 101 => [user notify: 'Doprimitive unimplemented!]j 
= 1 02 ~ [Dself performing: cocteo4 toclass: class] 

v f- self (Joprimitive: cocLe~ 
[stac~ptr f- stac~rtr-(cocteo4 +1). Dself push: v]]]. 

Oself newToRun: code] 
eta jump: displacement 

[pc f- pc+dLsplacement] 
dopop 

[stclc~ptr f- stac~ptr-1] 
aoprimitive: code 

[OfaLse] primitive: 101 
'doremotereturn I t f 

[t f- self pop. f f- self pop. Df pltsh: t] 
doreturn I t 

[t f- tempframeo(stac~ptr+1). tempfra-me f- niL. Dsencter push: t] 
dostore I byte 

[byte f- rnethoao(pcf- PC+I). 
byte <020~ [self smashFieLd: byte]; 

<040~ [self smashTemp: byte-020]i 
<0100~ [user notify: 'Store into literat']; 
<0160:> [self sn1ClshLitlna: byte-0100]; 
<0170~ [self instfLeld.: (byte-0IS7) f- tempframeo(stac~ptr+1 )]; 
=0210::> [self smashJieLd: self nextByte]; 
=0211:> [seLf snlash Temp: self nextByte]j 
=0213~ [self sm,ClshLitlna: self nextByte] 

user notLfy: 'IllegaL store' 
] 

dosuper I byte 
[byte f- seLf nextByte. 
[b yte =0214:> [b yte f- self nextB yte +0320 ]]. 
b~Jte<0260~ [user notify: 'non-selector after super'] 
DseLf send,mess: nit byte: byte toclass: (self litof: methoao6-8/2) value 

s lLperclass] 
Litof: a 

[f)(tnethoa wora: a-+4) asObject] 
newToRun: code I r v i 

[r f- seLf pop. v f- Vector new: cocleo3. 
forg L frOln: (cocteo4 to: 1 by: -1) ctog "Moue a-rgs to new tframe" 

[VoL f- tempframeo(2+(stac~ptr f- stac~ptr-l ». , 
tempframe o (stac~ptr+2) f- nit "NiL args on caller's stac~" 
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]. 
f)self class new senaer: self receiver: r mcLass: niL method: code 

ten'Lpfra,me: v pc: coaeo6 stac~ptr: cocteo5 - 1. "AlLocate a, new Context" 
] 

nextByte 
[f)methodo (pc ~ pC+1 )] 

nonEmptyStac~ 
[11 (stac~q:>tr;i: -1 )] 

performing: nargs tocLass: class I i sel 
[i f- stac~ptr-nargs. 
sel f- tempfra,me o (i+1). "Selector is first clrg" 
while g i<sta,c~ ptr ao g 

[tempframe o (i+l) f- tempframeo (L+2). 
i f- i+1]. 

stac~ ptr f- stacR ptr-1 . 
11self sendmess: sel b~te: 0320 tocLass: class] 

pop 
[f)tentpfra,me o (2+ (stac~ptr~ stac~ptr-1 ))] 

push: n "Push n on top Of sta,c~" 
[tempfra,meo (1 +(sta,c~ptr~stctC~ptr+1)) f- n] 

pushF ieW: i 
[tempfra,me 0 (1 +(stacR ptr~sta,c~ ptr+1 )) f- receiver instf LeLd: i+1 ] 

fJushLit: i 
[tempfra,meo (1 +(stac~ptr~stac~ptr+1)) ~ (method word: L+4) asObject] 

fJushL itlnd: i 
[tempfra,meo (1 +(stac~ptr~sta,c~ptr+1)) ~ (method vvord: i+4) asObject 

value] 
pushTemp: i 

[tempframe o (1 +(stac~ptr~stctc~ptr+1)) ~ tempframe o (i+1)] 
. restart 

[pc f- methodo6. stac~ptr f- methodo5-1] 
runsimulateag cntxt I ctx 

[cntxt push: self. ctx f- cntxt. 
untilg ctx=self ctog [ctx ~ ctx step]. 
11seLf pop] 

senamess: seL byte: byte tocLass: cLass I cL cocte 
[cL f- cl£tss. untilg cL=nil dog 

[[bljte<0320::> "Is it a specLaL message?" 
[seLf speculLmess: btjte tocLass: cL::> [11seLf] "Can we perform it?" 
seL ~ SpecLalOopso(bljte-0246)] "Sena, the specLaL l'nessage selector" 

seL=nil:> (seL f- seLf Litof: bljte-0320]]. "Sena, the selector from the literals" 
code f- cL ma methoctDrfaLse: sel::> [OseLf docoae: code tocLass: cL] 

cL f- cl supercLass]. "Trtj u,p the supe rcLass clta,in" 
user notiftj: ('Simulated message not understood: ' concat: seL asString)] 

simutateg cntxt 
[cntxt push: tltLsContext. Ocntxt inspect] 

smashJ ieLd: i 
[receiver instfiel£t: i+1 ~ tempframeo(stac~ptr+1)] 

smashl itlna: i 
[(self Litof: L) value f- tempfra,me 0 (sta,c~ ptr+1 )] 

smashTemp: i 
[tempfra,meo (L+1) ~ tempfra,me o (stac~ptr+1)] 
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speciaLmess: byte tocLass: class I r n dis L 
[byte<0270~ 

[class :: Integer~ 
[r ~ self pop. n ~ self pop. 
r class :: Integer~ 

[11self puslt: [byte 
=0260~ [r+n]i =0261 ~ [r-n]i 
=0262~ [r<n]i =0263:> [r>n]i =0264~ [r~n]i =0265:) [rLn]; 
=0266:> [r=n]; =0267~ [r~n]]] 

stac~ ptr f- stac~ ptr+2. DfaLse] 
11 false ]; 
<0300~ [nfClLse]; 
<0304:) 

[cL ~ stac~ptr. r ~ self pop. [(byte land: 1 )=1 ~[n ~ self pop]]. 
[byte <0302:> 
[[class==Vector~[] cLass::String~[] stac~ptr f- d. 11faLse]. 
L f- self pop. L ~ r Lengtlt] 

cLass::Stream~ 
[s ~ r. i f- s posLtLon+l . l ~ s limit. r ~ s asArray. 
[r cLass::Vector~[]; ==StrLng~[]i ::lnteruaL~[] stac~ptr f- d. DfaLse] . 

. ] 
stac~ ptr f- d. DfaLse]. 

[(1, cl,(Lss :: Integer) and: (L class == Integer)~ 
[1 ~L and: L~L~ 

[ [(b9te Land: 1 )=1 =>[roi f- n]]. seLf PLLslt: roi. 
[byte>030 I =>[s posLtLon ~ L]]. OselfJ]]. 

stac~ ptr f- d. Dfalse]; . 
=0304~ [ [cLass::StrLng~[] cLass::Vector:>[] 11false]. seLf push-: (seLf pop 

Lengtlt) ]; 
=0305~ [self ptJslt: seLf pop::self pop] 

OfaLse] 
step I byte t "Execute the next byte code and return the current Context" 

[byte f- methoGto(pc f- PC+l) .. 
11[byte<0200~ "Load" . 

[b~Jte<020=> [self push-Fiehl: byte]; 
<040~ [self PLLsh-Temr: byte-020]; 
<0100~ [self pusltLLt: byte-040]; 
<0160::) [self pushLLtlnd: byte-Oloo]; 
<0170~ [self push: (seLf Lnstfielct: byte-0160+1)] 

seLf push: SpecLalOopso (byte-0170+2)]; 
<0220~ 

[byte =0200~ [seLf dosto re; dopop]; 
=0201::) [seLf dostore]; 
=0202::) [seLf dD po P ]i 
=0203::) [self doreturn]i 
=0204 ~ [self ctoremoteretLLrn]i 
=0205::) [self push: seLfJi 
=0206::) [seLf dosu.per]; 
=0210~ [seLf push-Field: seLf nextByte]; 
=0211::) [seLf push Temp: self nextByte]i 
=0212::) [self pushLLt: self nextByte]i 
=0213~ [self pushLLtln(J: self nextByte]; 

14 



/ 
I 
"-.~/ 

=0214:> [seLf sendmess: nit byte: seLf nextByte+0320 
toclass: (tempframe o (stacRrtr+l)) class] 

user notLfy: 'UnLmpLemented instructLon code']; 
<0260:> "j umr" 

[t f- [byte<0240:>[(byte land: 7)+1] 
"sh-ort, just maSR Off bfp bLt for (tLsplacement" 

(byte land: 7)-4 -:i\-256+seLf nextByte]. "long, calculate displacement" 
[(b y te Land: 010) ~O=> [seLf po I' == false=> [seLf eto jump: t]] 

"bf p, eto branch, if top is faLse" 
seLf do jump: t]. "unconctitLonaL, do the branch," 

seLf] 
seLf sendmess: nil byte: byte toclass: (tempframeo (stac~ptr+l)) class] 

] 

Remote evaluation 
eval [user croaR] prLmLtLve: 30 
remoteCopy 

[f)Context new sender: sender receLver: receLver mclass: nil 
method: metnod tempframe: tempfra,me pc: PC+2 stacRptr: stacRptr] 

Interpretation 
have: receiver interpret: method 

["Warning -- SOlneone Inust be hoLding lnetl1od's literals." 
"Warning -- do not caLL as self have:interpret: or cycle J;vill reSUlt" 
tempfra,me f- (Vector new: metho<,to3). 
seLf restart. f)seLf LnterpretFor: thisContext sender] 

interpret: Db jectCode with: tframe 
["interpret in nel1J context with tenrpfralne tframe" 
"Warning -- SOlneone lnust be holding ob jectCode's literals." 
"Warning - - do not call as self interpret:J1Jitl1: or cycle J;tJill result" 
f)(Context new 

sender: nil receLver: receiver mclass: nil 
method,; objectCode tempframe: tframe 
pc: objectCodeo6 stacRptr: objectCodeo5-1) 

LnterpretFor: thLsContext sender] 
interpretFor: sender "res~l1ne execution" 

[PrLorLtylnterrupt neJt\} rt~n: seLf] 

Deallocation 
aestroyA naReturn: value 

[this Context sender f- sender. 
temp frame aU f- nLL. 
flvaLue] 

eraseFuUy 
[temrfra,me ==nLL:> [] 
ten1rframe aU f- nLL. temrframe f- nLL] 

release "release frellnes to break cycles" 
[telnrfranle f- nil. 
sender==niL:>[] sencter release] 

reLeaseFUUy I c "nullify fran1es to break cycles" 
[c f- seLf. 
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untLLg c=nLL dOg [c eraseFutty. c f- c sender]] 
,--j ...J 

SystemOrganLzatiDn classLfy: c7 Context under: 'KerneL Classes' . ...J 



Class nel'V title: 'Object' 
subclassof: nil 
f[elas: " 
declare: "; 
aSFollows.-l 

"Object" 

Object is the superclass of all classes. It is an abstract class, lneanLng tl1at it 
has no state, and its nUli.n functi,on Ls to provide a foundation lnessaqe 
protocol for Us subclasses. Three instances of this class are defined: nil, true, 
and false. 

Comparison 
5. x [f)self>x=false] 
== x [f)self =x "In case tl1is is reached by perfornl:"] primitive: 4 
tz X [f)self =x ==false] 
~ x [f)seLf<x=false] 
= x [f)self=x] 
andg x [self=> [f)x eval] f)false] 
and: x [self=>[f)x] f)false] 
eqv: x [x=> [f) seLf] f)self =fcllse] 
org x [seLf=>[f)true] f)x eval] 
or: x [seLf=> [f)true] f)x] 
sameAs: object 

[f)seLf ==ob j ec t ] 
xor: x [x::>[f)seLf==false] f)self] 

Classification 
cLass [user croclR] primitive: 27 
is: x [f)seLf cuJSS =x] 
Is: x "Is the class x a superclass or cLass Of self" 

[self class == x =>[f)true] 
1)self class Isc~: x] 

is Array 
[f)false] 

isnt: x [11 (self class =x) == faLse] 
Isnt: x 

[f)(self Is: X)=fcllse] 
is Number 

[flfalse] 

Construction 
, x I v 

[v f- Vector new:' 2. 
vo 1 f- seLf. vo2 f- x. Ov] 

asStream [f)seLf asVector asStream] 
asVector I v 

[self=nLL=>(f)Vector new: 0] 
v f- Vector new: 1. vo 1 f- self. f)v] 

copy "create new copy Of self" 
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[seLf is: Ob j ec t::> [flseLf] 
f1seLf class cop~: seLf] 

inVector I vec 
["Return nte as tlte soLe element of a neH) Vector." 
vec ~ Vector new: 1. 
veco 1 ~ seLf. 
f1vec] 

recopy "recursively copy l1Jhole structure" 
[seLf is: Ob j ec t::> [f1seLf ] 
f1seLf class recop~: seLf] 

Aspects 
asOop [u-ser croa~] prLmLtLve: 46 
asText [OseLf asStrLng] 
asTextEntity [f1TextEntLty new text: self asText style: DefauttStyLe] 
canunderstand: selector 

[Oself class canunaerstand: selector] 
fields 

["Return an Array Of all nty field nantes or many Of lny subscripts." 
self class is: VarLabLeLength-CLass::> 

[self Length- ~ 50::> [f11 to: self Length.] 
f1 (1 to: 20) conceLt: (self Lengtn-20 to: self Length.)] 

f1self cLctss Lnstvars] 
·hash. [user croaJ~] prLmLtLve: 46 
inspect 

[user topWindow Leave. 
user reste~rtup: (InspectWLnctDw new Of: self)] 

insrectfieLd: n "used by variable panes" 
[self cu~ss is: VClrLabLeLength-CLctss::> [f1selfo (self fLeLctson)] 
Oself LnstfLeLct: n] 

instfieLd: n [user c roa~] p rLmLt ive: 3B 
instfieLd: n ~ vaL [user croak] prLntLtLve: 39 
instfieLds I vec size L 

["Return an Array Of alliny field values or 111any Of lny elements," 
self CU:ISS is: Vc~rLabLeLength-CLass::> [f1seLfoself fleWs] 
sLze ~ self cu:tSS Lnstsize. 
vec ~ Vector new: size. 
forg L to: size aog [vecoi ~ seLf LnstfLeld: L]. 
f1vec] 

itself 
ref: index 

[f1FLeLdReference new Object: self Offset: Lnaex] 
title 

[f1seLf class tLtle + '.' + seLf asOop baseB] 

Printing 
asFuUString I strm 

[strm ~ (StrLng new: 20) asStreclm. 
self fullrrLnton: stnn. f1strm contents] 

asString I strm 
[strm ~ (StrLng new: 16) asStrea.m. 
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self prLnton: strm. l1strm contents] 
filout I fUe 

[fluser disrla.~offwhiteg 
[fite ~ ctpo fite: self title as File Name. 
self fullprinton: file. 
file shorten; close]] 

fulLprint I strm 
[strm ~ Stream defaUlt. self ful!printon: strm. 
user show: strm contents] 

fulLprinton: strm 
[self =niL~ [strm append: 'nil'] 
seLf=false~ [strnt append: 'false'] 
self=true~ [strm appenct: 'true'] 
self class print: self on: strm] 

print 
[user sh.ow: self asString] 

printon: strm 
[seLf=nLL~ [strm append: 'nil'] 
self =fatse~ [strm append: 'false'] 
self=true~ [strm append: 'true'] 
strm append: 'a ' + self class title] 

Comp[ler Defaults 
's code 

[11Generator new evaluate: code asStream in: false to: self notLflding: self] 
argsOff: stack 

[self~ [stac~ pop: 1]] 
asRemoteCode: generator 

[l1ParsedRen1.ote new expr: self] 
emitF orEffect: code on: stack 
emitForTruth: trueS~ip falsity: falseSkip into: code on: stack 

[self emitForValue: code on: stac~. 
(trueS~Lp jntpSLze + falseS~Lp) emLtBfp: code on: stctC~. 
trueS~Lp el'nLtJlnp: code on: stac~] 

emitF orV alue: code on: stack 
emits Load . 

[11fatse] 
emittedReceiuer 

[flfaLse] 
emitted Variable 

[rlfaLse] 
firstPush. 

[fl-1 ] 
interactive 

[rlfaLse] 
isFieLd 

[flfaLse] 
notify: errorString at: position in: stream 

[rlseLf notLf~: errorStrLng at: position in: stream for: seLf class] 
notify: errorString at: position in: stream for: class I s~ntaxWindow 

[NotLf~FLag=> 
[sldntaxWLnc1ow f- S~ntaxWindow new Of: errorString at: position Ln: 
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stream for: class from: thLsContext sender. 
thLsContext sender f- niL. 
user restartup: s~ntaxWLndow] 

l~ser notLf~: errorStrLng. nfatse] 
remote: generator 
returns 

[nfCltse] 
sizeF orE ffect: next Push. 

[no] 
sizeF orT ruth: trueSJz if' falsity: fatseS~ ip 

I jl~mp 
[jump f- trueS~ip jmpSLze. 
f)self sLzeForValue + (j ump+fCllseS~ip) bfpSize + jump] 

sizeForVaLtte 
[no] 

System Primitives 
error I senaer op n args i "after compiLing execute: niL instaLLError. " 

[sender f- thLsContext senaer. 
op f- sender thisop. 
n f- op ntLlnArgs. 
args f- Vec tor new: n. 
forg i front: (n to: 1 b~: -1) clog 

[argso L f- sender pop]. 
f)self rnessClgeNotUnderstooct: op withArgs: args from: sender] 

installE rror I code old 
[COM f- Object met rnethoct: c7error. 
old f- SpecLaLOopso 1. 
old asOopr=(memo 3):> [user YlotLf~: 'Object instalLError faiLect'] 
Top crLticaLg 

[memo3 f- code elsOop. 
SpecLaLOopso 1 f- code]] 

messageNotUnderstooa: op withArgs: args from: sender 
[thLsContext sender f- sender. 
use r no t if ~: 'Message not unde rs tooct: ' +0 P ] 

naU [user croa~] prLmitive: 31 "NaiL me in core anct return m~ core 
address" 
perform: selector "Send the unary rnessaqe, selector, to self" 

[selector tnustTa~e: O. f)selfperformDangerousl~: selector] 
perform: selector with: argl "Send the l-arqUJnent nlessage, seLector, to self" 

[selector mltst Ta~e: 1. f)self performDangerousllj: selector wHh: argl ] 
perform: selector with: argl with: arg2 "Send the 2-arguntent Inessage, 
selector, to self" 

[selector mlLstTa~e: 2. OselfperformDangerousl~: selector with: argl wLth: 
ct.rg2]. 
perform: selector with: argl with: arg2 with: arg3 "Send the 3-arqulnent 
Jnessage, selector, to self" 

[selector mustTa~e: 3. f)self perfornlDangerousL~: selector vvith: argl with: 
arg2 w itn: arg3] 
perform: selector withArgs: vee 

[selector nllLst T a~e: vec length. 
OseLf perfonnDa,ngerousL~: selector withArgs: vec] 
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performDangerousLy: selector "Send self the message, selector; it had better be 
unary" 

[user notify: 'can"t perform: nit'] primitive: 1 02 
performDangerousLy: selector with.: argl "selector "lad better take 1 arg" 

[user notif~: 'ca,n"t perform: nit wiUt:'] primitive: 102 
performDangerousLy: selector with: argl with: arg2 "selector had better take 2 
args" 

[user notif~: 'can"t perfonn: nit· witlt:vvitlt:'] primitive: 102 
performDangerously: selector with: argl with: arg2 with: arg3 "selector had 
better take 3 args" 

[user notif~: 'ca,n"t perform: nil witlt:witlt:witlt:'] primitive: 102 
performDangerousLy: selector withA rgs: vee 

[vee length=o::> [flseLf performDangerousL~: selector]; 
= 1::> [flseLf pc rfo rmDctnge ro usL~: seLec tor with: vee 0 1 ]; 
=2::> [flseLf performDa,ngerousL~: selector with: veco 1 with: vec o2]; 
=3::> [flseLf performDangerousLy: selector witlt: veco 1 with: veco2 with: 

veco3] 
user notify: 'More titan 3 args for perform:'] 

PTR [] primitive: 46 
refet [user croak] primitive: 45 
startup "loopless scheduling" 

[seLf firsttilne::> 
[wltiLeg seLf eachtime dog []. 
flseLf lasttLme] 

flfatse] 
swapg variable I x "assign lne to variable and return its old value" 

[x (- variable vaLtLe. variabLe vaLue (- seLf. flx] 
unNaU [user croa~] primitLve: 32 "Release me from beLng nailed" 
-.J 
S~stelnOrganLzatLon classif~: ~ Object under: 'KerneL Classe.s' . ...J 
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Class new title: 'UserView' 
subclassof: Object 
fields: 'screenrect "< Rectangle> current screen size" 

vtaD "< Integer=Omocl2> offset from hardware top" 
htab "< Integer=Omod 16> offset from hardware left" 

"UserView" 

scale "< Integer= 1 or 2> 2 means double bLts mode" color 
"< Integer=O or 1 > 1 means reverse field" 

screenfile "< File> for saving current bitmap" 
clisp "< dispframe > default message stream" 
scheel "< Vector> Windows in this viel'v'" 

declare: 'mxoffset myoffset currentCursor '; 
asFollows....1 

This is a ntelting-pot, incorporating the notions Of user interaction and display 
context 

Terminal 
anybug [l1seLf buttons >0 org (memo01771 00) < 0] 
any~eys [l1seLf ~e~set>O] 
bLuebug [l1seLf buttons=2] 
buttons 

[117-(memo0177030 Land: 7)] 
RbcR I t 

[t (- seLf raw~bc~~[l1~bMapot] seLf purgeaLittLe. l1faLse ] 
kbd [untiLg seLf raw~bc~ dog [seLf rurgeaUttLe] 

O~bMaposeLf raw~bd] 
kbd: char 

["stuff char into the event queue" 
[cnar Ls: StrLng ~[char (- charo 1 ]]. 
Events next (-

UserEvent new 
x: seLf ?< "event x" 
y: seLf y "event y" 
type: 1 "2=UP, 1 =ctOJ1Jn" 
stro~e: (~bMcLr fLnd: char) "1-336" 
elapsed: Events eLapsedtLme "1-32767 sixtieths Of a sec" 
time: Events tLme + Events eLarsedtLme.] 

kbdnext I event [ 
"returns next character (mapped) if an~i otnerwLse false" 
wnUeg [ 

(event (- Events decLueue) org 
(event (- Events rrLmLtLveDequeue)] dog [ 
event LsKbctDown~ [n~bMaroevent stro~e ]]. 

"seLf ntw~bc~~ [O~bMapo Events next stro~e]" 
OfaLse] 

keyset 
["Fix a bug in sysdefs," 
0037 - «memo0177030 LShLft: -3) LancL: 037)] 

mp [ 
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f)Polnt new 
X: memo0424 + mxoffset 
y: memo0425 + myoffset] 

mpnext [ 
"return next mouse point If any button ls ctown; oth-erwise false" 
seLf anybug::> [f)seLf mp] 
f)fatse] 

nobug 
[f)seLf a,nybug :: false] 

rawkbc~ I event 
queue elnpty/' 

"flush event queue until dovvn keyboard event or 

[wnUeg (event f- Events pee~) ctOg 
[event LsKbciDown ::>[llevent stro~e] Events next]. 

f)fatse "if queue entpty, return false" 
] 

raw~bd I stro~e 
[ltntUg (stro~e f- seLf raw~bc~) ciog []. 
Events next. flstro~e 

return stroke" 
] 

redbug [f)seLf buttonS=4 org (memo01 77100) < 0] 
tablet [f)(memoOI77100) "I: 0] . 
tabLetabsoLute [memoO 126 f- 1] 
tabletbug [f)(memoO 177100) < 0] 
tabletreLative [memo0126 f- -1] 
waitbug 

[untitg seLf anybug ctOg [] f)seLf mp] 
waitcLickbug 

[seLf waLtnobug. 1)seLf waLtbug] 
waitnobug 

[HJhUeg seLf anybug dog [] f)seLf mp] 
waitnofzey [u,ntUg seLf ~eyset=o dog [seLf nlw~bc~]] 

"wait for activity" 
"if key dOJ~n, pop queue and 

x [f)lnenlo0426 - htab "cursorx, l1ori2 tab adjusted"] 
y [f)memo0427 - utab "cursory, vert tab adjusted"] 
yeLLowbug [f)seLf buttons=l ] 

DiaLog Window 
cLear "clear clisp Of debris and characters" 

[ciLsp clear] 
cLearsnow: str 

[dLsr cLear; append: str; sh-ow] 
cr [ciisp cr] 
croak 

[seLf notify: ' A primLtive h-as failed.'] 
eu 

[dLsp eu] 
frame "return rectangle Of di.alogue I~indow" 

[(lcUsp text frame] 
newaispLoc: origin and: corner "for Inoving clisp" 

["user neJ/vdispLoc: 404 and: 600074. 
Lets di.sp exactly fill top Of screen and allovvs for 
five lines Of creant.strike" 
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(cUsp text frame inset: -20-2) cLeaL 
cUsp text frame f- origLn rect: corneL 
disp outLine. disp show] 

print: x [disp print: x; show] 
read [f1disp read] 
request: s[f1disp request: s] 
show [disp show] 
show: str 

[disp append: strj show] 
space 

[dLsp space] 
tab [disp tab] 

Display 
currentCursor [OcurrentCursor] 
currentCursor: c 1 coff [ 

currentCursor f- c. 
cOff f- c offset. 
mxoffset f- cOff x - htab. 
m~offset f- cOff ~ - vtab] 

cursortoc f- pt [ 
memo0424 f- pt x - mxoffset. 
memo0425 f- pt Y - m~offset] 

·dispLayoffwhiLeg expr 1 t V 
[t f- memo067. memo067 f- 58. 
V f- expr euClL. memo067 (- t. Ou] 

reconfigure [] prLmitLve: 62 
restorecUspLay 

[memo067 (- screenrect heLght/2] 
screenextent: extent tab: tab [ 

memo065 (- (0400-*(tab XI 16))+(extent x/1612). 
memo067 (- extent y/2. 
memo063 (- 1 max: tab ~/2. 
htab (- tab x 116. 
utab (- memo063*2. 
screenrect f- 000 rect: (extent x 132) 0 (extent ~ 12). 
seLf currentCursor: currentCursorj 

reconfigure] 
screenrect [f1screenrect] 

Window Scheduling 
promote: window 

[scheel. prOl11ote: window] 
restart 1 i 

[[Events == nil => 
[Events (- EventQueue Lnit. "Top LnLt3. initialize Event {,lueue and 

T Line interrt,{ pc" JJ. 
NormaLC ursor to pCLge 1 . 
seLf restartg [user runJ] 

(-") restartg code 1 u 
'--" [u (- code cLec,tncopy. u sender f- niL. 
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tltisContext sender release Fully. 
tltis Context sender f- niL. code f- niL. "release caller chain" 
MessageDict new free Metltocts. "release held code" 
cEsp frame flaslt. 
wltUeg true dog [u evaL]] 

restartup: window 
[ "Equivalent to schedule new window, restart, and rectbuq in window, 

except firsttime is already done," 
tltisContext sender releaseFulLy. tltisContext sender f- niL. 
NormaLC ursor to page 1 . 
self sclteciuLe: windDw. 
tltisContext tempframe alL f- nil. 
self run: true] 

restore I w 
[screenrect cLea,r. cLisp ol~tline. 
forg w from: (scltect lengtlt to: 1 by: -1) dog 

[ (schedo w) show]] 
run 

[self run: false] 
run: topFLag I L w forwara "topFlag n1eans schedo 1 already is awake" 

[forwara f- [topFLag:> [w f-scheao 1. whiLeg w eachtime dog []. w LasttLme] 
true]. . 

whUeg true dDg 
[ if-D. 
untU,g [(if-i+1 »schea Length:>[] 

Wf- [forwa,ra:>[scheaoL] scheao(sched LengUt+l-i)]. 
w firsttLme] dDg [] 

i>schea Length:> [] 
sched promote: w. 
whiteg w eachtime dog [] 
forwaraf- w Lasttime]] 

sched [Oschea] 
schedule: window 

[sched=niL:>[schea f- window asVector] 
schea f- window a,sVector conccLt: scltea] 

scheduteOnBottom: window 
[schecL=nLL::)[sclted f- windDw asVector] 
schea f- schea conca,t: window a,sVector] 

topWindow [Oschedo 1 ] 
unschectuLe: window I t 

[D«tf- sclted fina: windDw):> 
[sched f- scltedo (1 to: t-l ) concat: scltedo (t+1 to: sclted Length)]] 

SpeciaL windows 
browse "Let tJ1e user draw a five-paned ~vindow to browse through 
classes." 

[user topWLndow Leave. 
self restartup: BrowseWLnctow default] 

notifier: titLeString Level: Lev interrupt: flag 
["Restore the full display. Schedule a one-paned l/j)indol,v to notify the user 

tl1at errorString happened," 
self restoredLspLay. 
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' ...... _/ 
Not if Y Flag == faLse::) 

[disp cn 
append: 'NotifyFlag is false ... 'j cn 
append: ' top-blank snows stack, user restart-1 aborts,'; cn 
append: ' tempfrante--1 snows args, ctn-d proceeds'; cn 
appenct: titLeStringj crj snow. 

(Topolev) debug. 11false] 
11NotLfyWindow new of: titLeStrLng leveL: lev interrupt: flag] 

notifier: titLeString stack: stacR interrupt: fla9 
["Restore ale full display. Schedule a one-paned window to notify the user 

that errorString happened." 
seLf restoredLs pl<,ty. 
Not if y Flag ==false::) 

[aisp cn 
append: ' NotifyFLagLs false ... '; crj 
appencL: ' senaer debuq.-J shows stacR, user restart...J aborts,' j crj 
appena: ' tempfrctme.-J shows args, ctn-d proceeds'; crj 
appenct: titLeString; cr; show. 

stac~ debug. f)faLse] 
f)NotifyWindow new Of: tLtleStrLng staCR: stacR interrupt: fLaq] 

notify: errorString I notifyWLnctow 
["Create a notify w[ndOl-1J looking at the Context stack" 
notLfyWinclow f- seLf notifler: errorStrLng staCR: thLsContext sender 

interrupt: false. 
notLfyWindow:> 

[thLsContext sender f- nil. 
Top currentPriDrity=l:> 

[seLf restclrttJP: notLfyWLndow] 
self scheduLeOnBottom: notifyWLnctow. 
Top errorReset] 

f)nii ] 

Time 
convertTime: s returnSecs: format I d eta t ctfirst aLast m570 m571 [ 

"s is total seconds front ntidnigllt Jan I 1901 GMT (GreenJ;vich Inean tinte). 
see ntaxc < AltoDocs> Alto T i.Jne.Press for details" 

"tirne zone specific paran1,eters" 
m570 f- memo0570. m571 f- memo0571 • 

"adjust for ante zone" 
s f- s + «[nt570 ~ 0:> ["J;vest" -1] "east" I]) '* ( 

(3600 '* ("hours" m570 bLts: (1 to: 4))) + 
(60 * ("addLtonallninutes" m571 bLts: (1 to: 6))))). 

"current day (in local standard time)" 
d f- Date new fromSeconcLs: s. 
[format:> [] t f- TLme new fromSeconas: s]. 

(--" "check for OST, correct OST paranteters for nonleap years and 
\ .j round to previous Sunday if necessary" 
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"day Of the year on or before J;vhich OST takes effect" 
dfirst f- m570 Land: 0777 "bits: (7 to: 15)" .. 

[[dfirst = 366:> [" OST not in effect" false] 
(M f- ct aa~) ~ (dfirst f- dfirst + d Lea-p - 1):> [ 

"day of the year on or before J;vJ1ich DST ends" 
alast f- (m571 Let-nd: 0777 "bits: (7 to: 15)") + d Lea-p - 1. 
M < aLast "if false, definitely after" andg 
M < «Da-te new da-~: cttast year: d year) previous: 6) ctay] 

"possibly earlier than or at beginning Of range" 
dci ~ «Date new cta~: dfirst year: d year) preViolJs: 6) dayb [ 

"daylight savings time in effect, add an hour" 
formctt:> [s f- s + 3600] 
t hours = 23:> [ 

a f- d+1. 
t lto lL rs: 0] 

t hours: t hours +1 ]]. 

"return either total seconds or Date and Tilne" 
fl[formcH:> [s] a,t]] 

now [ 
"return a Vector Of current Date and T ilne" 
flseLf convert Time: seLf rawtotalsecs returnSecs: false] 

rawtotaLsecs [ 
"seconds (/.n GMT) since Jan 1 1901: as a largelnteger. 
rewrite l!JJith next release" 
fluser timeworas vteltver nextNumber: 2] 

ticks "Return th.e 38.08-rniUisecona intervaL timer" 
[flmemo0430] 

time [flseLf now o2] 
timeg expr I t 

[t ~ self tic~s. expr evaL. flself tLc~s-t] 
timeworas I s [ 

"seconds (Ln GMT) since Jan 1 1901: as a String" 
Stream new Of: (s ~ String new: 4); 

nextword ~ memo0572; 
nextword ~ memo0573. 

fls] 
today [flseLf nowo 1] 
totaLsecs [ 

"convert frDln GMT to local and correct for Daylight Savings" 
flseLf convert Time: seLf rawtotaLsecs returnSecs: true] 

Display Overlays (unfinished) 
cLose 

[screenfiLe open. "tvrite out the old bitmap" 
screenfi1e write: screenrect heLght-*(screenrect ltvldth+15/ 16)/256 

from: memo066. 
screenfi1e close] 

install 
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[user close. self reconfigure. self open. user ~ self] 
open 

[screenfUe open. "read in the new bLtlnap" 
screenfile read: screenrect neignt*(screenrect widtn+15/16)/256 

to: memo066. 
screenfUe close] 

System quit/resume 
backup "back up slnalltalk on ifs and resume" 

[self quitTnen: 'ftp ifs deLete/c smalLsv store/c smaLL.sv; resume smaLL.sv , ] 
Inlet: fUeid 

[user notify: 'file problem'] primitive: 86 
Outlet [] primit ive: 85 
overtay: fUeict [ 

[E=nU,:> [] E etnerKUL]. 
dpO close. dp 1 close. 
self Outld:>[self Inld: flLeld] 
[memo 014 7~0:>[self restore]]. "If tnis is an XM" 
wnileg user ~eyset>o dog [user snow: 'Tne ~eyset is stuc~'; cr]] 

quit 
[self overlay: 0,0,0,0,0] 

quitThen: str I rem rest "quit, then have OS execute str" 
[rem f- dpO file: 'rem.cm'. 
rest f- rem contents. 
rem reset; append: stn cr; append: rest; snorten; close. 
self quit] 

quitThen: s continue: r [ 
[s:> [ 

"something for o.s. to do" 
(dpO oLdFile: 'rem.cm.') settoend; 

append: [s is: File:> ['@' + s scLose name + '@'] s]; append: '; '; 
append: [r:> [' Resume. '" smaLL.boot'] 'Quit. "'; Resume.'" smalL.boot']; 
cr flush]]. 

user overla,y: ~ (0 a a a 0) "quit"] 
Swat [] primitive: 90 . 

Mise System Stuff 
class Names "an alphabetized Vector Of all Slnalltalk class tUles unlqued" 

I classes x c 
[ 
AILCLass Names = nil:> 

[ 
classes ~ (Vector new; 20) asStream. 
forg x from: Slnaltt~ dog 

[ 
c ~ Smalitalk 0 x. 
(c is: Class) org (c is: VarLableLengUtCLass):> [classes next ~ x]. 
]. :'0 AltCLassNames ~ classes contents sort. 

]. 
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1) ALLClass Names 
] 

growSmaUtalk: numberofdisRpages 
"for preemptive growth. of SmaLL.boot on dis~" 
[(dpO fUe: 'small.boot') extendby: numberofdis~ rages] 

initCompUer "lnLtiaHze shared variables of parser and generators" 
I code sel c t 

[ 
SmaLttaLk. declare: c> (To~enCoctes ByteCodes). 
[TolzenCodes=nU:> [To~enCodes~S~mbol Table new tntt: 32]]. 
[B~teCodes=nil:> [B~teCodes<-Symbol Table new init: 32. Integer sltari~: 

B ~te Codes ]]. 
To~enCodes 

declare: 
c7 (aRigh-tBrac~ aPeriod "First 2 in this order" 
aLeftPar aSemicolon aCondArrow aHand aReturnArrow 
aleftBrac~ aRiglttPar aLeftArrow 
aBinar~ "All above l1tUst be less, all beLoJ-"V l1tUSt be greater" 
aNltmber aString "All belOl1J l1tUst be in that order" 
aKe~word aGibberLsh. aColon aDigit aWorcL) 

as: 
c> (1 2 
3 4 5 6 7 
8 9 10 
20 
30 31 
41 42 43 44 45 
). 

B~teCoctes 
declare: 

c> (to LoadFieLd tolo(utTemp toLoadLit toloadLitlnd 
toloculCtxt toloactTemrframe 
toloadConst toLOClctO toloadl toLoadSeLf toLOClCtNil toLoClctFatse toLoact True 
toSmasltPor toSmaslt toPor toReturn toEnd toload TltisCtxt toSuper 
toShortJmr toShortBfr tolongJmr toLonqBfr 
toPLltS toMLnus toGtr toGeq toNext toEq toNew toAsStream 
toSendLit) 

as; 
c7 (0 16 32 64 

112 116 
1 20 1 21 1 22 11 3 1 25 1 26 1 27 
128 129 130 131 132 133 134 
1 44 1 52 1 60 1 68 
176177 179 181 194 197 203 207 
208). 

c ~ DictLonar~ new init: 16. 
c insertaLt: C>('seLf' 'tltLsContext' 'suver' 'nil' 'false' 'true') 

with: C>(113 133 134 125 1.26 127). 
B~teCoctes declare: c7st(JPrimaries as: c. 
c ~ DLctLonctr~ new init: 64. 
cOGLe ~ 1 75. 
forg set from; c7 (+ - < > ~ ~ = ;i:. "* / \ I min; m(,lX: Land: Lor; 0 'o~' next 
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'next'(-' Length. == UNUSED UNUSED class and: or: new new: to: oneToMeAsStream 
asStream) dog 

[ "Atonts not vvanted here -- only strings and characters" 
coae ~ code +1 . 
seL==~ UNUSED:> [] 
seL ~ [seL Length.=l:> [seLo 1] seL is: String:> [seL] seL asString]. 
c insert: seL with.: code. 
]. 

ByteCodes declare: c7stdSeLectors as: c. 
c ~ Dictionary new init: 8. 
c insertalL: ~ ('wltUegGtOg' 'untiLgctog' 'forgto:etog' 'forgfrom:dog' 

'forgfrom:to:by:dog' 'forgfrom:to:ctDg' 'if gtltengeLseg' 'Lfgtlteng') 
w itlt: c7 (wltUecto :args: unt lWo :args: fO rtocto :args: forf ro meto :args: 

fO rfro mtol:> ~cto :args: forfrom tocto :args: if tlte neLse :args: if the n:args:). 
ByteCocles ctecLare: c7 inLineMsgs as: c. 
forg t from: ~ «toLoadFieLdLong 0210) (toLoad TempLong 0211) (toLocutLitLong 

0212) 
(toLoaciLitlndLong 0213) (toSendLitLong 0214) 
(codeLocutFieLct 0200) (cocleLoad Temp 0400) (codeLoaciLit 0600) 
(cocteLocutLitlneL 01000) (codeSendLit 01200» dog 

[B~teCoctes declare: to 1 as: t02]] 
oopsToFUe I a cit S GS f ts 

[f ~ dpO fUe: 'oops'. 
cs ~ user cLassNames transformg a tog SmaLLtalkoa. 
t ~ cs transformg a tOg a asOop. 
ts ~ t permutation ToSort. 
forg i from: ts dog 

[f append: (toL) base8; tab; (,tppend: (csoi) title; cr]. 
forg c from: csots dog 

[f cr; append: c title; cr. 
s ~ c md contents. "selectors" 
t ~ s transformg a tOg (c md metltod: a) asOop. "ntet/tod oops" 
forg i from: t permu,tation ToSort clog 

[f tab; appencL: (toi) base8; tab; append: soi; cr] 
user show: c title; cr] 

f close] 
printCrossreference I enct m mct frame L f eaclt s class 

" user dispLayoffwltiteg user printCrossreference 1/ 

[dict ~ Dictionary LnLt. 
forg nt to: 32 clo g 

Edict insert: SpeciaLOopso(9-Hn) witlt: ~«PrLmLtives) 0) copy]. 
AlLCLassNames transformg eaclt tOg 

[user sltow: ea{;lt; space. 
lncL~ (SmaUtalkoeacn) ma. 
forg In from: md cLog "Tally all tl1e UniqueString literals" 

[ [s~ dict Loo~up: m:>[] dict insert: m wLtlt: (s~ ~(OO) copy)]. 
so 1 has: eaclt::> [ ] so 1 ~ So 1, eaclt. 
forg L from: (n1(,t Literals: m) dog 

[L is: UniqueStrLng:> 
[ [s~ dLet Loo~up: L:>[] aLet insert: L witlt: (s~ c7 (00) copy)]. 
s02 has: each:>[] S02(- s02, (eaclt,m)]]]]. 

f~ PressPrinter init Of: (etro file: 'CrossReference.press'). 
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f stamp. 
frame f- f defauLtframe. "Print the messages out sorted" 
forg m from: aLet contents sort ctog 

[f frame <- frame. 0 

maf- aLeto m. 
sf- Stream default. 
s appena: m; appena: [(mao 1) Length,=o:>[' ( - unctefinea - ']' (']. 
forg L from: (ntao 1 ) sort eta g [s appena: Li appena: " ']. 
s s~ip: -2i appenct: ')'. 
f print: (s contents asParagraph, mas~ru,n: 1 to: m Length, u,naer: 1 to: 1). 
f framef- (frame lninX+500) o frame min Y rect: frame corner. 
s reset. 

[mao 1 has: c7 Primitives:>[s appena: 'u,ntalLiea.'. mcto2f- ~ 0] 
(mao2) Length,=o:>[s appena: '- u,nreferencect -' ]]. 

cLaSSf- c7 -. 
forg L from: (mao2) sort dog 

[ [Lo 1 =cLass:>[s a,ppena: " '] 
[cLass;cc7 -:>[s cr]]. s appena: '('i append: Lo 1 i appenct: ') '. 
class f- Lo 1 ]. 

s append:,Lo2]. 
f print: s contents aSParagraph,]. 

f close] 0 • 

pstats I za,ctct pmbase ["userpstats" 
user etispLayoffwhiieg [ 
zadd f- Vmem speciaLLocso 12. 
pmbase f- Vmem speciaLLocso2. 
user cr print: etpo free; show: ' dis~ pages Left'; cri 

print: Inemo(zacta-2); show: ' Ooze pages usea, 'i 
print: l1temo(zada-l) - (memo (zactd-2»i show: ' before grow'; Cri 
print: (memo(pmbase-2) - (melno(pmbase-l») u,nsignea; 
show: ' Objects Left, 'i print: Class howMany; show: ' classes usea'j cr]] 

purgeaLittLe [] primitive: 89 
release I t m ms class 

"prepare to release this version (after eetitLng version)" 
[(t f- UndecLa.rect contents) Length,>o:> 

[user notLfy: 'UndecLareet contc~Lns '+ t asString] 
ChangedMessagesf- Stream ctefauLt. cLaSSf-". 
forg m front: Changes contents sort dog 

[msf- m asStream. 
(ms uopto: 040)=cLass:> 

[Changed.Messages appena: " 'i appena: (ms upto: 040)] 
ChangedMessages crj ap pena: m. 
cLaSSf- mo asStream upto: 040]. 

ChangectMessctgesf- ChangectMessages contents. 
t f- ctpo fUe: 'ChangeetMessages'. 
t settoendj crj cr. 
t asPa.ragnlphPrinter stamp. 
t append: ChangeaMessagesi close. 
Changes tnit. 
user cLearshow: 'Welcome to '+user version] 

systemStartup "To do after systent flush and instaLLation Of nel·v core intaqe" 
[Top top. 
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Winctow classlnit. 

liThe follovvlng screen extent seems to really fill tJ1e screen ln X, 
the Alto Hardware fvlanual to tl1e contrary notvvlthstcuutlng." 
seLf screenextent: 6400580 tab: 0050. 

apo restore. 
dpl Close. 
(VirtuaLMemory new) th.isLJmem. 
Vmem afterBirth-. 
user restore] 

version [f)' SmaUtaLk 5 .3L'] " user release 
5.3i- (Juty 5, The lRG Summer Of 78 Release) 

The s~stent has been compacted. 
ALL subclasses Of Number respond uniformL~ to negated. 
Some smalL fixes to ra,naorn fileS, PressPrinter, EtherSoc~et 

and PanedWinctow harctcopy 
The Ethernet ~erneL and EF TP transmitter a,re Itere at Last! 

See Steve Weyer for info on printing Press fUes directLy. 
See John Shoch for basic info on Ethernet. 

News about pooLs (varLabLes shared a,mong classes): 
Ethernet sltared LJa,rLabLes (except E) are now in EtherPooL. 
To Learn hovv to maintain pools safeL~ see examples in: -

UserVLew initCompiter, DefineVarLabLes cLasslnit. 
Variables ma.~ be safeL~ moved from SmctUtalk to a S~mboLTabLe pooL b~: 

pooL ct-eclare: ~ (the variable names) from: SmalLtalk 
The reclaim faciUt~ and class Citation hClLJe been excised. 
SteLJe ChernLcoff fixed a com pller bug, so now thisContext can be . 

tlte impLied receLver Of a, ~eyword message, as promLsed in the manual. 
For example, tr~: 

I x ~ [forg x from: ~ (2 3) withg ~ from: ~ (4 5) ctog [(x,y) print]] 
whLch invo~es the new methoa Context forgfrom:withgfrom:ctog 

FLeld.Reference LJaLLle~X ana ObjectReference LJalue~x now return Xi 
ObjectReference Object: x has been act.cted; it returns seLf 

No one seeme(,t to be using the global LJclriabLe Counter, so it is gone. 
Classes Form, Path, & Image defined but don't use thetn yet. 
Ancient safing bug fixed. 
Still gClrbage Left OLJer from Notif~Winctows and BrowseWinctows. 

5.3h - (June 6, Steve W, Diana M) 
Man~ smaLL to mecLLum fixes. 
Parctgra,ph editor now a subclass Of T extSeLec tlan. 
Some new classes to support cieLJeLopment of new 
text I 9 raphLcs rac~age. 

5.3g- (May 23, Steve W, Dan I) 

II 

SubstantLal changes to press file and gClLLe~ editing. 
fiLe fixes and exponential anct Log flJnctLons cldded to FLoa,t. 
New class FLeldNayneColLector (used b~ CLass instvars) 

collects strings ll\Jithout tLniqlLing. 

workspace 
[user notif~: 'Not meant to be executect'] 

" 
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(j: ..J 

XERO)( - learning Research. Group 

user restore 
user ql~it 

Changes init 
user restart 

(dpO fiLe: 'changes.st') filout. 
(dpO fiLe: 'FUectoutFiLe.st') fULn. 

(dpO file: 'old.st') newCharsj fULn. 
(dpO fiLe: ' Text FiLe') edLt 

NotifyFlag ~ true. 
dpO List: ,"* .st' 

DirectortJ compress ALL. 
Fileno Changes 

user screenextent: 6400580 tab: 0050. 
BLtRect new fromuser; edLt 

user scheduLe: (aefauUBLtRectEditor newframe) 

I each. ALLCLassNames transformg each tOg (SmaLLta.Lk.oeach) compressALL. 

" 

SystemOrganLzation classLfy: ~ UserView under: 'KerneL CLasses' • ..J 

c 
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Class new title: 'Vari.abLeLengthCLass' 
subcLassof: Class . 
fields: " 
declare: "; 
veryspecial: 20; 
asF ollows....1 

"VariableLengthClas 
s" 

I am a class whose instances have numbered elements instead of named fields, 

Initialization 
cLasslnit "gets propagated to a dummy instance" 

[(seLf new: 1) class/nit] 

Instance access 
allinstances [user notify: 'use aU/nsta.nces: instead to specif~ tlte Length. range' 

"the length. ranges are 0,1,2,3,4,5,6,7,8 individually and groups 9 (to 16), 17 (to 
32),33 (to 64),65, 129,257,513, 1025,2049, and 4197"] 
allinstances: Len I indx vec PCls i "returns a vector containing all instances of 
this class and length JnLxed with nils" 

["for large lengths, instances come in groups J/vith lengths within a single 
power Of 2" 

PCls f- Vmem pcLassesOf: seLf Lengtlt: Len. "vector Of PC Ls" 
vec f- Vector new: 128o~PCls Lengtlt, 
forg ito: PCls Length. clog 

[(vec o [i-1 o~128+1 to: Vi~~128]) altf- PClsoi] . 
. tltisContext destro~AnctReturn: 

(seLf fromFreeList: (Vmem freeListOffset: Len) fill: vec)] 
copy: inst I t i 

[t f- self new: inst Length.. 
forg ito; inst Length. clog 

[toi f- instoi] 
ot] 

howMany= Len I v "how lnany instances Of tl1is cLass and length are in use 
now?" 

[v f- seLf alLinstances: ten. 
th.isContext destroyAnctReturn: v Length. - (v count: nil)] 

new 
[user nottfy: 'use new: <lnteger=Length.> Itere,'] 

new: Length 
[Lengtlt>16384 :>[user notLf~; Length. asString+ 

, is too bi9 a String'] 
Lengtlt>8192 :>[user notify: Length. asString+ 

, is too big a Vector'] 
Length.<o :>[user notify: Length. asString+ 

, - - nega.t ive Le ng th. is invaLLct'] 
oseLf new: Lengtlt aslnteger] primitive: 29 

recopy: inst I t i 
[t f- seLf new: inst Length, 
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forg ito: inst length, dog 
" [toi ~ (instoi) recopy] 

Ot] 
..J 
SystemOrga,niza,tion classif~: c7 Va,rlableLength,Class under: I KerneL CLasses' . ..J 



',,---/ Class new title: 'Date' 
subclassof: Number 
fields: 'day year' 
declare: 'monthnames secsinday '; 
asF ollows-.J 

Implements aates# (Steve Weyer) 

Initfalization 
cLasslnit [ 

lnonthncunes ~ ~( 
. Januartj Februar~ MCLrch. ApriL Ma~ June 

JuL~ AUgl~st Sertenlber October November DecemberL 
secs Lnctay ~ 24 *60 *60] 

Setting state 
day: day month: month year: year [ 

[year < 100=> [~ear ~ 1900 + year]]. 
[month (- self whLchmonth: month=> [] 
user notLf~: 'illegaL month']. 
[day < 1 or: cta~ > (self cta~sLnnl0nth: month)=> [ 

user notLftj: 'illegaL cta.~ Ln nlonth' ]]. 
/' ctay ~ cta~ + (seLf monthctcLY: nl0nth)] 
~ day: day year: year I d 

[whUeg clay> (d f- self cta.~sLn~ear) d.og [ 
yectr f- ~ear + 1 . 
da~ f- cta~ - ct,]. 

whUeg cta~ ~ 0 dog [ 
year f- year - 1. 
day ~ cta~ + seLf ctcLysinyear]. 

] 
default "Make self be current date" 

[seLf fromSeconcts: user totaLsecs] 
fromSeconas: sec I d [ 

d ~ (sec / secsLncta~) asSmaU. "Ignore tilne part, 
There are 1461 days in a 4 -year CYCle, 
2000 is a leap year, so no extra correction is necessary# 
clay:year: rvlll fix things up" 
self cta~: 1 + (ct, \ 1461) year: 1901 + «,t/1461 0*4)] 

Aspects 
asSeconds "Seconds sLnce the begLnnLng Of tLme (locaL tLme)" [ 

f)secsLnda.y·* (self - (DcHe new cttly: 1 year: 1901»] 
day [f)da.y] 
dayinmonth [ndCL~ - (self monthcta~: seLf month)] 
dayinyear [f)ctay] 
daysinmonth [(tself cta.~sLnmonth: seLf rnonUt] 
daysinmonth: m [ 

"Date" 

nc~ (31 28 31 30 31 30 31 31 30 31 30 31 )om + [nl=2=> [self Lea·r] 0]] 



aaysinyear [11365 + self Lear] 
aaysLeft [11self aa~sLn~ear - aay] 
Leap [ 

year \ 4 = a::> [ 
~ear \ lOa = a::> [~ear \ 400 = a::> [111] (to] 
111 ] 

110] 
month. I m Leap [ 

Lear <- self Leap. 
forg In from: 12 to: 1 by: -I ctog [ 

(c-> (0 31 59 90 120151 181 212 243 273 304 334) 0 m + 
[In> 2::> [lea,r] 0] "self monthaa~: m") < aa~::> [11m]]. 

user notif~: 'illegaL month-'] 
monthctay: m "Return first day-in-year Of 111'tl1 I1tonth" 

[(t~(0 31 59 90 120 151 181 212 243 273 304 334)om + 
[m > 2::> [seLf leCl·r] 0]] 

monthname [Dmonthna,mesoself month-] 
weefzday [ 
D~ (Tuesaa,~ Wectnescta~ Thursaay Fricta~ Saturd.a~ Sunctatj Monaa~) 

oseLf wee~cta~lndex] 
weekdaylnaex I a d [ 

[ctay ~ (seLf monthday: 3)::> [ 
a <- ~ear-l. 
d <- 306] 

a <- year. 
d <- -59 - seLf Lea,p]. 
"Tuesc1a.y=1 , ... , Mondatj=7" 
DeL + day + a + (ct/4) + (a./400) - (a/lOa) \ 7 + 1] 

whichlTIOnth: m I (1 "/vI !nay be a (partial) lnonth nalne, or a nUl1tber. Return 
the !nOI1 tl1 11 ~unber, or false" [ 

m Is: String::> [ 
mf-m+'*'. 
forg ct, to: 12 dog [ 

"first parti.al l1uuch" 
m l'natch: l1l0nthnames ocL::> efta]]. 

(tfaLse] 
Oln between: 1 CUlcI.: 12] 

year [Dyear] 

Artthmettc 
+ days 

[OD('lte new cta.~: ctcty+(Jays tjeelr: year] 
- date 

[acHe is: Date::> [ 
f)(year-I / 4) - (date yeetr / 4) + 
cta~J + deHe aa,ysteft + (yea.r-J - "tate ~eetr -* 365)] 

00 - (date - seLf)] 
previous: ai [ 

"e.g. rreULous: 6 (SlIncta'lj) returns Date It\JhLch. is preulous closest Sunday. 
note: dL=seLf wee~dalJlnctex retu-rns self +0" 
f)self + (0 - (7 + seLf vveelzc1aylndex - eLL \ 7))] 

2 



Printing and reacting 
from: s [seLf reactfrom: s asVector "asSet" vLewer format: nit] 
printon: strm [seLf rrLnton: strm format: c-> (1 2 3 040 3 1)] 
printon: strm fortnat: f I L m [ 

"f is print forntat # 

1-3 positions to print day,month,year respectively 
4 cltaracter separator 
5 ntonth format (1 ntonth #, 2 first 3 chars, 3 entire name) 
6 year fonnat (1 year #, 2 year # \ 1 DO)" 

m <- seLf month.. 
forg L to: 3 dog [ 

[fo L 
=1 => [ctay - (seLf monthacl,Y: m)rrLnton: stnn]; 
=2=> [ 

f 0 5 
= 1 => [In rrLnton: strm]; 
=2=> [strm arpend: monthnamesomo (1 to: 3)] 
strm ctprenct: monthnctmesom] 

([fo6= 1 => [yectr] yectr\ 100]) prLnton: strm]. 
L<3=> [strm next <- f0 4 "separator"]]] 

read from: strm 
[seLf readfrom: strm format: C->(1 2 3)] 

. readfrom: strm format: order I amy L [ 

..J 

s t rm 4 c-> todClY=> [seLf cte f (,l,ult ]; 
4c-> +=> ["pseudo positive infinite date" seLf day: 1 yectr: 1999]; 
4c-> -=> ["pseudo ne9ative infinite date" self dcty: 1 yectr: 1901] 

[order:: nLL=> [order f- c->(1 2 3)]]. 
dmy f- Vector new: 3. 
forg L to: 3 "drny length" dog [d,myo(orcteroL) f- strm next]# 
seLf day: amyo 1 montn: ct.my o2 yectr: cLmy o3] 

S~Jstenl0rga.nLzatLon CLassify: c-> Date uncier: 'Nt~mbers' . ..J 
Date cLctss Init..J 
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('-----/ 

G 

Class new title: 'Float' 
subclassof: Number 
fields: " . 

"Float" 

declare: 'halfpt sqrt2 twopi fourthpi degreesPerRadian pi, 
radiansPerDegree ln2 '; 

bytesize: 16; 
veryspecial: 3; 
asFollows.J 

These floating-point nuntbers are good for about 8 or 9 digits of accuracy, and 
the range is IJetween plus and ntinus 10'1'4000, Here are sante valid 
floatLng- point examples: 

8,0 13,3 0,3 2,5e6 1 ,27e-300 -'2,987654e2412 
Mainly: use shift-n1.inus, no intbedded blanks, little e for tens po~ver, anet a 
digit on both sides of tile decilnal point. 

Arithmetic 
s. arg 

[11seLf~arg (lS Float] rrLmLt Lve: 73 . 
;c arg 

[f)seLf ;earg as Float] r rLmLtLve: 76 
.! arg 

[11seLf.!arg asFLoat] prLmLtLve: 75 
.~E- arg 

[11seLf *arg as Float ] rrLmLtLve: 69 
+ arg 

[f)seLf +arg cLsFLoat] rrLmLtLve: 67 
- arg 

[f)seLf-a.rg asFLoat] prLlnLtLve: 68 
I arg 

[a.a=arg=>[user notLfy: 'Attempt to ctLvu,te bid 0,0'] 
11seLf / arg C1S Float] r rLlnLt Lve: 70 

< arg 
[11seLf <arg ClsFLoat] rrLmLtLve: 71 

= arg 
[arg LsNu.n1ber=> [11seLf = arg asFLoCl.t] f1faLse] prLmLtLve: 72 

> arg 
[11seLf>arg asFLoat] rrLn1LtLve: 74 

near: n [OseLf neCLr: n w LthLn: 1 ,ae - 4 ] 
near: n within: eps [ 

"for testLng near eClualLtld, e.g. error convergence" 
O(seLf - n) abs ~ eps] 

negated [oa.a-self] 
sameAs: arg "arg assul11.ed to be of sante cLass as self" 

[nself =arg] 
\ arg "By analoqy rvith i.ntegers" 

[self <0 .0::> [n (self / a.rg) Lpclrt +1 .0 *-Clrg +self] 
11self - «self / arg) Lra.rt :t<'CHg)] 

I arg "By analogy ]·vith i.ntegers" 
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[f1 (seLf / arg) ipart -*arg] 

Conversion 
asDegrees "self ass~uned to be in radians" 

[DseLf / rcutiansPerDegree] 
asDirection [DseLf cos 0 seLf sin] 
asFLoat 
aslnteger "Return an Integer = self ipart" 

[flseLf asLarge] primitive: 78 
aSlarge I me digits "convert to Largelnteger" 

[seLf <0:> [0 (0.0 -seLf) as La,rge negated] 
digits ~ StrecLm defauLt. 
[seLf=o.o:>[ctLgLts next<- 0] 
me <- seLf ipart. 
whUeg me~1 dog 

[cHgLts next (- (me \0200) aslnteger. 
me <- me / 0200 ]]. 

f1Largelnteger new b~tes: digits contents neg: false] 
as Rcutians "self assurned to be in degrees" 

[DseLf * ractiansPerDegree] 
cop y [0 seLf] 
fpart [user croct~] primitive: 77 
ipart "Returns a Float vvith zero fractional part" 

[DseLf -seLf f pCLrt] 
recopy [flseLf] 
round 

[0 (seLf + [seLf < 0:> [-0.5] 0.5 J) aslnteger] 

Math functions 
cos "for angles in radians" 

[seLf <0.0:> [f) (seLf +haLf pi) sin] 
o (haLf pi-seLf) sin] 

exp I ct n 1 x x2 P Q [ 
"see Computer ApproxLmC,ltlons, pp. 96-104, p. 205 (EXPB 1065)" 

seLf abs > 9212.0 "1.0e4001 Ln"=> [user notLf~J: 'exp overflow'] 
x <- seLf / Ln2. 
(n1 <- Float new "2.0 iPOltV: X aslnteger") 

instfLeLct: 1 <- x aslnteger -* 2. 
[(x <- x fpcLrt) ~ 0.5:> [ 

n1 (- n1 * sClrt2. 
x <- x - 0.5]]. 

x2 (- x·*-x. 
"compute 2.0 povver: x" 
P (- Q (- 0,0. 
"c7 (0.25250428525576241933744 e4 0.2887556377616892728ge2) reverse cop~" 
forg Cl. front: c7(28,875564 2525,0429) dog [ 

P (- (P -* X2) + c{, J. . 
"c7 (0,728573360283611 0888518ge4 0.37502165422086660021 3e3 0.1 e 1 ) reverse 

(~-": copy" 
~ forg ct froln: c7 (1.0 375.02165 7285.7336) dog [ 
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. Q ~ (Q'*X2) + a,]. 
\, (tnl * «Q + (x*P»1 (Q - (x·*·P»)] 

ipow: x "fixed pOH)erS in log 11 steps" 
[x =0:> [(t 1.0] 
X=l:> [(tseLf] 
X>l:> [(t«seLf*seLf) ipovv: x/2)*(seLf ipow: X\2)] 
(tl .01 (seLf Lpow: a-x)] 

Ln I a, x X2 n P [ 
"see computer ApproxLmations, pp. 105-111, p. 227 (LOGE 2663)" 

self 5. 0.0:> [user notLf~: 'In not vaLid for' + self asStrLng] 

x ~ self + 0.0. 
"exponent" 
n ~ ln2 * «(x Lnstfiel£t: 1) 1 2) clsFloat - 0.5). 
"mantLssCl between 0.5 anci 1.0". 
x instfield: 1 ~ O. 
X ~ X * sqrt2. 
x ~ (x - 1.0) 1 (x + 1 .0). 
X2 ~ x*x. 
P ~ 0.0. 
"~ (0 .200000000004 6 72 7e 1 0.666666635059382 0.4 000059794795 

0.28525381498 0.2376245609) reverse cop~" 
forg Cl from: c-> (0.23762456 0.28525381 0.40000598 0.66666664 2.0) ctog [ 

P ~ (P,*X2) + a]. 
(tn + (x * P)] 

Log: base [(tself In / bClse asFLoat In] 
neg "Obsolete - use negctted, which is unifonn for all Nunlbers" 

[f1self negclteci] 
sin I x X2 sunt const "for angles in radians" 

[self <0.0:> [flself negatea sLn negcltecL]; " nornuJlize to Oiselfi( pi/ 4) " 
>tlI\JOr L:> [fl (self \twopL) sLn]; 
>pL:>[f)(seLf-pL) sin negatecL]; 
>haLfrL:>[f1(rL-self) sLn] 

s tJm ~ x ~ self. 
X2 (- x*x. 
forg const from: "NOI'v cOlnpute the series" 
~ (-0.1666666664 0.0083333315 -1 .9840ge-4 2.7526e-6 -2.3ge-8) 
ctog [sum (- const,*(x ~ X*x2)+sum] 

OSlLm] 
sqrt I guess L 

[seLf5.0.0:>[seLf=0.0:>[f10.0] user notLf~: 'sqrt LnvaLid for X<O.'] 
guess ~ seLf+o.o. "copy x" 
guess instfLeLcL: 1 ~ (guess LnstfLeld: 1)14 *2. "and halve expt for first 

guess" 
forg L to: 5 dog 

[guess ~ (self-(guess'*glLeSS» 1 (guess*2.0) + guess] 
f1guess] 

tan I x x2 SUln const "for angles in radians" 
[self<o.o:>[f1seLf negated, tan negated,]; " nonnalize to 05.self5.(pi/4) " 

>pL:>[O(seLf \pL) tan]; 
>haLfpL:>[I1(seLf -nclLfrL) tan negatecL); 
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I 
, --/ 

>fourthpi:>[fl1.0/ (fourthpi-self) ta,n] 
sum ~ x ~ self. 
X2 ~ x-*x. 
forg const from: "NOvl) cOJnpu,te tfle series" 

c7 (0.3333314036 0.1333923995 0.0533740603 0.0245650893 0.0029005250 
0.00951 68091 ) 

dog [sum ~ const*(x ~ X*x2)+sum] 
flsum] 

Printing 
absprinton: strm digits: digits "print lne ~lsing cUgLts significant figures" 

I fuzz x ex P C1 t 
["x is lnyself nornlallzed to [1,0, 10,0), exp is my exponent" 
exp ~ [self<1.0:> [O-(Io,o/self epa,rt: 10.0)] self epa,rt: 10.0] .. 
x ~ self / (1 0.0 tpow: exp). 
"round the last digit to be printed" 
fuzz ~ 10.0 ipow: 1 -cLiglts. X ~ 0.5*flJZZ+X. 
"check if rounding /1as unnonnalized x" 
[X.~10,O:>[X~X/10.0. exp~exp+l ]]. 
[exp<6 a,ndg exp>-4:> 

[ct ~ 0 ~ "decimal notation" 
exp<o:> [strm append: '0.0000' 0 (1 to: 1 -exp)]]. 

Cl ~ expo exp ~ 0]. "scientific notation" 
"use fuzz to track significance" 
whileg x~fuzz ctOg 

[i ~ x aSlnteger. strm next ~ 060+L. 
x ~ x-i * 10.0. fuzz ~ fUZZ*10.0. 
exp ~ exp-l. exp=-l:> [strm append: '.']]. 

"append additional zeros if necessary" 
whileg exp~-l dog 

[strm next ~ 060. 
exp ~ exp-l. exp=-l:> [strm append: '.' ]]. 

Cl~o:>[strm append: 'e'; prlnt: etJ] 
epart: base I x "gives floor Log,tJtJse self" 

[self <base:> [00] "self assunlea positive" 
self < (base *base):> [01] 
X ~ 2*(self epart: bc~se*base). "binary recursion like ipow" 
Ox + «self / (base Lpow: x» e peLrt: base)] 

printon: strm 
[self prLnton: strm digits: 8] 

printon: strm digits: digits "prin t nle usin9 digits significant figures" 
[self>o.o:>[seLf absprLnton: strm dlqLts: dLgits] 
self=o.o:>[strm append: '0.0'] 
strm (Lppend: '-'. (O.o-self) absprLnton: strm digits: cLLgLts] 

roundTo: d 
[O(self /d+[self<0.0::>[-0.5] 0.5]) Lparto~d] 

Initialization 
cLasslnit [ 

"constants from computer ApproxLma,tLons, pp. 182-183" 
"3.14159265358979323846264338327950288" 
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( p L f- 3.1 4 15927 • 
'-- -" 

.-J 

"pL/2 = 1.57079632679489661923132169163975144" 
haLfpi f- 1.5 70 7963. 

"pL/4 = 0.78539816339744830961566084581987572" 
fourthpL f- 0.78539816. 

"pi*2 = 6.28318530717958647692528676655900576" 
twopi f- 6.2831853. 

"pL/180 = 0.01745329251994329576923690768488612" 
radia,nsPerDegree f- 0.017453293. 
degreesPerRadian f- 180.0/ pL. 

"2.0 Ln = 0.69314718055994530941723212145817657" 
Ln2 f-0.69314718. 

"2.0 sqrt = 1.4 1 421 3562373095048801 68872420969808" 
sqrt2 f- 1 .4142136] 

SystemOrgc~nlzatLon cLassLfy: c7 FLOat unaer: 'Numbers' . .-J 
Float cLasslnLt.-J 

8 



L 

Class new title: 'Integer' 
subcLassof: Number 
fields: " 
declare: 'ctigitbuffer '; 
bytesize: 16; 
verysveciaL: 1; 
sharing: BitMasl'!s; 
sharing: ByteCoaes; 
asF olLows--1 

"Integer" 

Intefjers are 16-bLt nunlbers, stored in tHJO-S cornpLelnent form. The aLLowable 
range is front -32768 to +32767, You can type theln in octal by typing a Leading 
zero, as in 0377. 

Arithmetic 
5. arg I t 

[t f- arg aSlnteger. 
t LsLarge::> [fltrue ] 
(tseLf 5. t] 

-j; arg I t 
[arg Ls N u,mber::> 
[t f- arg aSlnteger. 
t LsL{lrge::>[(ttrue] 
(tseLf ;c t] 

(ttrue] 
~ arg I t 

[t f- arg aSlnteger. 
t tsLarge::>[flfatse] 
(tseLf ~ t] 

-* arg I t 
[arg is: Integer::>[f)seLf asLarge*ctrg] 
t f- a-rg aSlnteger. 
t Ls La-rge::> [flseLf as L<lrge ,~arg] 
f)seLf*t] prLmLtLve: 21 

+ arg I t 
[ctrg Ls: Integer:>[(tseLf asLarge+arg] 
t f- arg aSlnteger. 
t LsLctrge::>[flseLf ctsLoxge+arg] 
flseLf + t] 

- arg I t 
[arg Ls: Integer::>[f)seLf ctsLarge-a,rg] 
t f- ctrg clslnteger. 
t Ls Large::> [flseLf as Lctrge -arg] 
(tseLf - t] 

/ arg 
[o=clrg::>[ltSer notLf~: 'Attempt to cUvlde by 0'] 
arg LsLa-rge::>UlseLf asLa,rge/a,rg] 
flseLf / a,rg aslnteger] prLmLtive: 22 

< arg I t 
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[t 'f- c~rg aslnteger. 
t isL~rge:> [11 true ] 
Oself < t] 

= arg I t 
[~rg isNttmber:> 
[t f- ~rg ~slnteger. 
t isLctrge:>[11false] 
flseLf = t] 

flfalse] 
> arg I t 

[t f- arg aslnteger. 
t is L~rge:> [f) fctlse] 
OseLf > t] 

negated [00 -self] 
sameAs: arg "arg assUl1ted to be of saIne cLass as self" 

[f)seLf =arg] 
\ arg "mod" 

[o=a,rg:>[user notify: 'Attelnpt to etLvicle by 0'] 
~rg is Large:> [f)seLf ~s Large / arg] 
OseLf \ a,rg aslnteger] prilnitLve: 26 

I arg "truncate" 
[OseLf / arg :*arg] 

,Bit Manipulation 
aUmaslz: b [Ob = (seLf ~ncl: b)] 
anymask: b [no ;c (seLf ~ncL: b)] 
bits: int [ 

"int is an IntervcIL: 0 is Leftn10st bit,15 is rLghtmost" 
OseLf fLetd: (int length "wLclUt" * 16) + 

15 - int stop "clispLctcernent from rLght"] 
even [n (seLf Lctnct: 1) = 0] 
field: fLd I t 

[t (- fLd aSlnteger. 
t' LsLclrge:>[user notify: 'Field descriptor too large'] 
(tseLf fLeLcl: t] rrLlnitLve: 36 

field: fLd ~ val I t 
[t (- fld aSlnteger. 
t isLarge:>[user notify: 'FLeLcl descriptor too Large'] 
f)seLf fleW: t (- vaL asSmaLL] rrLmitive: 37 

hash "used to find large integers in dictionaries" 
[f)seLf] 

hibit I L 
[forg ito: 16 dog 

[(seLf Land: (bLtono (17-L)))r=O:>[flI7-i]] 
(to] 

Lane!: arg 
[f)seLf Lc~ncl: arg asSntaLL] primitive: 23 

Lor: arg 
[f)seLf Lor: ~rg asSmaLL] prLntitLve: 24 

Lshift: arg 
[l1seLf Lshift: arg asSmaLL] primitive: 25 

Lxor: arg 
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[OseLf Lxor; a,rg asSmalL] rrLmLtLve; 35 
nornask: b [00 = (seLf land: b)] 

ConverSlon 
asFLoat [user croak] prLlnitLve; 34 
aSlnteger [OseLf] 
asLarge I me dLgits "convert to Large Integer" 

[seLf<o~ 
[seLf = - 32768:> [0' - 32768' as Large] 
0(0 -seLf) as Large negated] 

dLgLts ~ StreaYlt defauLt. 
[seLf=o~[dLgLts next~ 0] 
me ~ seLf. 
wh,ileg me>O dog 
[digits next ~ me land: 0177. 

me ~ me Lsh-ift; -7]]. 
0Largelnteger new bytes: digits contents neg: false] 

asObject [l~ser croak]prilnitive: 81 
asSmaU 
inString I t 

[t ~ StrLng new: 1. to 1 ~ seLf· f1t] 
oneToMeAsStream "used by for-loops" 

[0Strealn new of: (IntervaL new from: 1 to: seLf blj: 1)] 
unsignea [ 

seLf < 0:> [065536.0 + seLf as Float ] 
f)seLf (JS Float] 

Subscripts 
. cansubscript: a 

[OseLf ~ 1 andg seLf~a Length-] 
instfieLa: i "snul11ln teqer gives trouble" 

[i = 1 :>[0seLf] user notiflj: 'arg too big'] 
subscripts: a 

[seLf cculsubscript: a:>U)a,oseLf] 
user notLfy: 'SubscrLpt out Of bounets: ' + seLf asString] 

subscripts: a ~ val I t 
[seLf cansubscript: a:> 

[t ~ vaL aSlnteger. 
(CL is: String) anctg (t isnt: Integer)~ 

[user notiflj: 'Im,proper store (non-ch-ar into String?)'] 
f)ao seLf (- t] 

l~ser notify: 'Subscript out Of bounds: ' + seLf asStrLng] 

Printing 
absprinton: strm I rem 

[rem ~ seLf \ 10. 
[seLf>9:> [self /10 absprinton: strm]]. 
strm next ~ rem+060] 

bases I s 
[s (- Streanl ctefa,uLt. s append: '0'. 
seLf printon: s base: 8. Os contents] 
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base: b I s 
[s f- Stream default. 
seLf prLnton: s base: b. Os contents] 

printon: strm 
[self<0~[self=-32768~[strm aprend: '-32768'] 

strm arrend:'-'. (O-self) prLnton: strm base: 10] 
seLf rrLnton: strm base: 10] 

printon: strm base: b I rem i x 
[[o>(xf-seLf)~[L f- 1. 

dLgLtbuffero 1 (- 040000 \b-*2+seLf-01 00000 \b. "get itP" 
x f- (040000/b*2+(self-0100000/b))] 

i f- 0]. 
wlti1e g x~b do g 

[etLgLtbuffero (L<-L+l) f- x \b. x f- x/b]. 
strm next f- 060+x. 
wlti1e g i;eO eto g 

[strm next f- 060+(etLgLtbufferoL). L f- i-l]. 

Characters 
asLowercase 

[0101 ~ seLf~ [ 
seLf ~ 0 1 32~ [OseLf + 040]]] 

aSUppercase 
[014 I ~ self~ [ 

seLf ~ 01 72~ [OseLf - 040]]] 
compareChar: c I a 

["Oself asLoJ1Jercase COlnpare: C asLoJ/vercase" 
af- self. "vvritten in -line for speed" 
[0 I 01 ~a,~[a~0132:>[af-CL+040]]]. 
[01 01 ~C~[C~0132:>[Cf-C+040]]]. 
a<c:> [f) 1 ] eL=C:> [02] 03] 

isalphanumeric 
[self Lsletter:>[fltrue] "torver-case" 
11seLf Lsct.igLt] 

isdigit 
[self ~ 060:> " a " 

[flself ~ 071] " 9 " 
11faLse] 

isLetter 
[seLf ~ 014 1 ~ " a " 

[(lself ~ 0 I 72] " z " 
self ~ 0 I 0 1 ~ II A " 

[11seLf ~ 0132] " Z " 
flfaLse] 

to~enish "test for token -chars" 
[self LsLe tter:> [11true] "IDJ,Ver-case" 
self LsdigLt:> [r)true] "digits" 
fl' - .: g' has: self] 

Copying and Purging 
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copy '[ f)seLf] 
purge [user croa~] primitive: 44 
recopy [f)seLf] 

Initialization 
cLasslnit "Initialize the digit buffer" 

[dLgitbuf fer ~ String nevv; 16] 

Compiler Bytecodes 
asRemoteCode: generator 

[seLf<256~ [Osuper asRemoteCode: generator] _ 
(seLf Land: 0177400)5.codeLoadTemp=> [OParsedFieLctReference new var: seLf]; 

=cocteLoa(tLLtlnd~ [OPa,rsectObjectReference new var: seLf] 
Ostt-per asRemoteCocte: generator] 

bfpSize 
[O[seLf<o~ [2]; >8~ [2] 1 ]] 

emitBfp: code on: stack 
[stac~ pop: I. 
o=self~ [co(,te next ~ toPop] 
15.self andg self5.8~ [code next ~ self+toShortBfp-1] "short bfp" 
code emitLong: toLongBfp by: seLf] 

emitBytes: code I c t 
[seLf <256~ [code next ~ seLf] 
c ~ self Lshift: -8. t ~ self Land: 0177. 
c7 (16 16 32 48 48)oC > t~ [code next (- c-) (0 16 32 64 208)oC+t] 
code next f- toLoadFLeLaLong+C-l; next f- t] 

ernitF orV atue: code on: stack 
[[self=toSltper~ [code next ~ toLoC\clSelf] self emitBytes: code]. 
stac~ push: 1] 

emitJmr: code on: stack 
[o=seLf~ [] 
15.seLf anctg self5.8~ [code next f- seLf+toS1tortJlnp-l ] "short jlnp" 
code elnitLong: toLongJm.p by: seLf] 

emitsLoaa 
[seLf <256~ [Oself <toSmashPop] Oself <code SendL it] 

emitted VariabLe 
[[self <256=> [self5. toSuper] seLf <code SencLL it]=> [] OfctLse] 

firstPush 
isFieLd 

[OseLf~codeLoactFLeLd a-nctg seLf <code Load Temp] 
jmrSize 

[O[seLf=o=> [0]; <a=> [2]; >8=> [2] 1]] 
sizeF orVatue 

[seLf<2560rg c7(16 16 32 48 48)0(self Lshift: -8) > (self LctncL: 0177)=> [01] 
"02] 

As yet unclassified 
aslnt32 [0 Int32 new hLgh: a Low: self] 
between: min and: max 

[nseLf~lnin anag seLf5.max] 
..J 
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C) 

SystemOrganization classLfy; c> Ittteger under; 'Numbers' . ..J 
Integer classlnLt..J 
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Class new title: 'Largelnteger' 
subclassof: ~jurl1bf2r 

"Large Integer" 

fields: 'bytes "The String of cHgits (between 0 and 127)" 
neg "The si.gn" , 

declare: "; 
asF ollows...J 

Largelnteger is a class of NLunbers l11itlt integral values of arbitrary precision, 
T he values are stored as a String of digits betvveen 0 and 127, Arithntetic is 
done by perfonning regular Integer arU}11netic (-32768 to 32767) on the digits, 
The digit size of 127 instead of 255 l/vas chosen so that a multiplication of tvvo 
digits I,vould a!.rvays rentain in tlte regular Integer range, The first eLernent of 
bytes contains the lOI,vest precision digit, 
As l/veLl as standard arithntetic functions, tl1e Larqelntegers are equipped to 
perfonn various tests Of their OI11n prilnallty 

Access 
bit: index I b~te 

"RettJrn bLt number i in the bLnllr~ representlltiDn Of thLs number, BLt 
number 1 Ls the Low orcter bLt" 

[b~te f- b~teso (I +«index -1 ) /7», 
D(b~te LshLft: (0-«Lnct.ex-1) \7)) u~nct: 1] 

bits 
"Return the Lndex Of the hLgh order bLt Of the binllr~ representlltion Of this 

number" 
[f)b~tes last hlbLt+(7*(b~tes length-l »] 

bytes "Return the strLng Of aLgLts" 
[f)b~tes] 

bytes: bytes neg: neg "lnLtLaLLze thLs Largelnteger" 
neg "Return the sLgn Of thLs La,rgelnteger" 

[f)neg] 

A rithrrtetic 
-* arg I proa proctLn proctout ll1cCl·nct L x e(lrr~ pLLer p 

[ctrg \-arg a$Large. mea,net (- cLrg b~tes. 
prod f- StrLng ne~v: b~tes Length +meanct Length. pro(,t aLLf- 0, 
proctLn (- prod asStream. proctout f- procL Cl$Stream. 
forg L to: b~tes length dog 

[prodLn reset; sRLp: L-l. prodout reset; sRLp: L-1. 
pLLe r (- b ~tes 0 L. cllrr~ f- o. 
forg x from: mec~na do g 

[p f- x*-rLLer+ellrr~+prociLn next, 
ec~rr~ (- p LShLft: -7. proctout nextf- plana: 0177], 

u,ntLLg earr~=o dog 
[p f- eClrr~+rrodLn nexr. cllrry (- p LshLft: -7. 
prodout nextf- p LIlncL: 0177]]. 

[proct last=o~[proct (- (prod o (1 to: prod Length-t» eop~]]. 
DLclrgelnteger new blJtes: prod neg: neg~arg neg] 

+ arg I shorter Longer sl s sunt L cCLrrlJ 
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[a,rg ~a,rg a,s La,rge. 
neg:> [a,rg neg:> [fHself nega,ted + a,rg nega,ted) nega,tea ]f1a,rg - self negatect] 
a,rg neg:> [f)self - arg negated] 
Longer f- bytes. shorter <- arg bytes. 
[shorter LengUt>Longer Length:> [Longer ~ shorter. shorter f- b ~tes ]]. 
sum f- (StrLng new: Longer Length) asStrea,m. 
sl ~ shorter Length. carry f- 0 .. 
forg L to: Longer Length dog 

[s f- LongeroL+carry+[L>sl:>[O] shorteroi]. 
carry ~ [S>127:>[S<-S-128. 1] 0]. 
sunt nextf- s] 

[ca,rry>o:>[sum nextf- 1 ]]. 
11Largelnteger nell\} bytes: sum contents neg: false] 

- arg I shorter Longer sl s sum L borrow 
[arg~arg asLa,rge. 
neg:> [arg neg:> [f)a,rg negated - self negated] 

f) (arg + seLf negated) nega,ted] 
arg neg:> [11seLf + arg negcltea] CLrg >seLf:> [11 (arg - seLf) nega,ted] 
Longer ~ bytes. shorter ~ a,rg bytes. 
sunt ~ (StrLng new: Longer Length) asStrea,m. 
sL ~ shorter Length. borrow ~ o. 
forg L to: Longer Length dog 

[s ~ LongeroL+borrow-[L>sl:>[O] shorteroL]. 
borrow ~ [s<O=>[S~S+128. -1] 0]. sum next~ s]. 

whiteg SlJm Last=O ctOg "trLln LecutLng zeroes" 
[sum s~Lp: -1. sum entpty=>[f)O asLarge]]. 

f1Largelnteger new bytes: stJm contents neg: faLse] 
/ arg I cHvldenct m cHvLn ctLvout ctLvLsor n dl quotLent j q scarry cngLt 

[ctrg ~ arg a,sLarge. n ~ a,rg norm. 
dLvWend~seLf nonnalLze: n. m~ctiuLctena Length. 
dLuLn~cUuutend a,sStreClm. aLuau.t~dLuLctena asStrea,m. 
dLvLsor~cLrg normaLLze: n. n~ctLuLsor Length. al ~ctLuLsoro(n-l). 
n=2:>[f)seLf ct,LgLtDLvWe: a,rg byteso I] 
quotLent~(StrLng new: In-n+l) a,sStream. 
forg j front: (m to: n b~J: -1) dog 

[ca,rry ~ «cHuWenct.o j):*128)+(ctLuLdenao(j-l )). 
[ctLuWenao j =al :>[q ~127] q f-ca,rry/al ]. 
whLLe g cUvLsoro (n-2 )-*q> «(carry - ('1 *al )) -*-128+(dLvWendo (j -2))) dog 

[q ~q -I] 
aLuLn reset; s~Lp: j-n. aLvaut reset; s~Lp: j-n. ca,rry~o. 
forg digLt from: ctLuLsor ctog 

[s~ctLLJLn next+c{.lrry-(q *d-igLt). carry~s/ 128. 
(ctivout next~ S\128);z:0 and.: s<0:>[carr~f-ca,rry-1]] 

[carry=-l :> 
[aLvLn reset; s~Lp: j -no dLuout reset; s~Lp: j -no carry~o. q ~q -I. 
forg dLfJLt fram: ctLuLsor dog 
[s~ctLuLn next+c{Jrry+ctLgLt. cClrry~[s>127=>[Sf-S-128. I] OJ. 
ctLuout nextf- s]]]. 

quatLent nextf- q] 
11Largelnteger new bytes: quotient contents reverse neg: Cl.rg neg;z:neg] 

< arg [(seLf COlnpare: arg) = 1 => [l)seLf] 11 false] 
= arg 
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[c~rgLsNl~mber:> 
[(seLf comp~re: ~rg) =2:> [f)seLf] flfalse] 

f)faLse] 
> arg [(seLf comr~re: ~rg) =3:> [f)seLf] flfalse] 
abs "Retu,rn the posLtive magnLtude (absoLute villue) of thLs L~rgelnteger" 

[f)L~rgelnteger new b~tes: b~tes neg: fCLlse] 
alll1laslz: ., [Ob = (seLf Land: b)] 
anymas~~: b [f)0 -j; (seLf land: b)] 
compare: arg I i ~ 

[arg <-cLrg ~sLarge. 
neg:> 

[arg neg:>[f)arg comraremag: seLf] 01 ] 
arg neg:> [03] 
a (- arg b~tes. 
b~tes Length>a Length:>[f)3]i <C1- Length:> [0 1 ] 
forg L from: (b~tes Length to: 1 b~: -1) dog 

[(b ~tes 0 i) > (ao i):> [113]j 
< (ao L):> [f) 1 ]] 

f)2] 
comparemag: arg I i ~ 

[a (- arg b~tes. 
b~tes Length.>a Length:>[f)3]i <CL Lengtlt:> [f) 1 ] 
forg i from: (b~tes Length to: 1 by: -1) dog 

[(bytes o L» (~o i):> [113]; 
< (~o i):> [f11 ]] 

f)2] 
digitDiuide: diuisorDigit I carrl:) cLuotient L test nextDLgit 

[carrl:) (- o. 
quotient (- (StrLng new: bl:)tes Length) ClsStream. 
forg L from: (bytes Length to: 1 b~: -1) dog 

[test (- (ca,rrl:) lsh.Lft: 7) +(byteso L). 
nextDLgLt (- test/dLvLsorDlgLt. nextDLgLt>128:>[user notify: 'dLgLt>128'] 
carry (- test-(nextDLgLt-*dLvLsorDLgLt). 
quotient next (- nextDLgLt] 

quottent (- quotient contents. 
[quotLent o 1 =0 clna: quotient Length.> 1 :> 

[cLltotLent (- (quotiento (2 to: cLuotLent Length.» reverse] 
quotient (- quotient reverse]. 

OLargelnteger new bytes: (,luotLent neg: neg] 
digitMoa: diuisorDigit I carrl:) L test nextDLgLt 

[carry (- o. 
forg L from: (bytes Length to: I bl:J: -1) dog 

[test (- (ca,rr~ lshLft: 7)+(bytesoL). 
nextDLgLt (- test / ctLvisorDigLt. nextDLgLt> I 28:> [lLser }totif y: 'dLgLt> 128'] 
carry (- test-(nextDLgLto+:-c1LvLsorDLgLt)] 

flcarry as Large] 
aiuideAnaCarry: diuisorDigit I ca,rr~ quotient L test nextDLgLt 

[carrl:) (- o. 
quotient (- (StrLn9 new: bl:)tes Length) asStrecun. 
forg L from: (bytes length to: 1 b~: -1) clog 

[test (- (ca,rry lshLft: 7)+(bl:JtesoL). 
nextDLgLt (- test/dLuLsorDiqLt. nextDLgLt> I 28:> [user notLfl:J: 'dLgLt>128'] 
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carr~ f- test-(nextDLgLto'*ctLvisorDigLt). 
quotient next ~ nextDLgLt] 

(luottent f- quotient contents. 
[quotLentol =O::>[quDtient f- (quotlento (2 to: quottent Lengtlt)) reverse] 
quotlent (- quotlent reverse]. 
f)carr~,(Lctrgelnteger new b~tes: quotient neg: neg)] 

drop: ncHgLts 
[f)Largelnteger new b~tes: byteso (ncLLgLts+l to: bytes lengtlt) neg: neg] 

fieLct: n 
[f)seLf as SmalL f LeLct: n] 

field: n (- val 
[f)seLf asSrnatL fleLct: n f- vaL] 

land: n 
[flseLf asSlnalL Land: n] 

lShift: n 
[f)seLf asSrnaLL Lsltift: n] 

negated 
[f)Largelnteger new b~tes: bytes neg: neg=faLse] 

nomask: b [flO = (seLf Land: b)] 
norm 

[f) 7 -b~tes LelSt Itwit] 
normalize: n I norm dLgitsout digit carry 

[norm f- String new: bytes Lengtlt+l. 
n=o::> 

[bytes copy to: norm. norm Last f- o. 
flYlDrm] 

cLigLtsout f- nonn asStrectm. carry (- o. 
forg cHgLt from: bytes dDg 

[norylt f- digit Lsltift: n. 
ctLgitsout next f- (nonn+carry) Land: 127. 
carry (- eHgit Lsltift: n-l] 

cHgLtsout next (- carry. 
f)cLUjitsout contents] 

unnormati.ze: bytes with: n neg: neg I i celrry 
[[n;t:o::> 

[carry f- byteso 1 Lsltift: o-n. 
forg L from: (2 to: bytes Lengtlt) dog 
[byteso(i-I) f- «bytesoL Lsltift: 7-n)+carry) La,nd: 127. 
carr~ f- b~tesoi Lsltift: o-n] 

b~tes Last f- carry]]. 
b~tes last;to::>[] 
i<-bytes Lengtlt. 
wltU,eg bytes o i=O dog [if-i-1. i=O::>[f)O asLarge]]. 
bytesf-(byteso(l to: i)) copy] 

\ arg I ctivLctencL m ctivin divont divisor n eLI norm j c1 s carry digit 
[arg f- clrg C1S Let rge. nonn f- cIrg norm. 
ctLvWencif-seLf nornlt1LLze: norm. l11 f-ct Lv ute net Length. 
cHvLnf-dividenct· asStreelnl. dLvoutf-cHvidenct asStream. 
(Hvisorf-arg normaLize: nonn .. nf-dLvisor Length. ell <-dLvisoro(n-1). 
n>m:> [r)seLf ]. 
[n = m:> [seLf <CI r9::> [flseLf ]]]. 
n=2::>[f)seLf cti~JLtMoct.: axg byteso 1 ] 
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'. 
bytes lengUt=l :>[OseLf] 
forg j from: (m to: n b~: -1) dog 

[carr~ ~ «dLvLdendo j )*128)+(ctLvlctencto (j -1 »# 
[dLvutenao j =dJ :>[q ~ 127] q ~carr~/ (J'J ]. 
wftUeg divLsoro (n-2),~q>«carr~-(q *dl »-*-128+(ctividencto (j -2») dog 
[q~q-l] 

divin reset; skip: j -no dLvout reset; skLp: j -n# carr~~o# 
forg di9it from: dLvisor dog 
[s~dLvLn next+carr~-(q *digLt). carr~~s/ 128. 
(dLvout next~ s \ 128);::0 ctnd: s<o:>[carr~~carr~-1 ]] 

[carr~=-1 :> 
[dLvLn reset; skLp: j -no cUvout reset; sl~Lp: j -no carry~o. q ~q -1 # 
forg digit from: dLvisor dog 
[s~dLvLn next+carry+ctigit. carr~~[s>127:>[S~S-128. 1] 0]. 
ctLvout next~ s] carr~;::1 :>[user notLf~: 'no carr~ on acta back']]]] 

llLargelnteger nevv unnormaLLze: (dLvLdenao(1 to: n» cop~ wLtft: norm 
neg: arg neg;::neg] 

ConverSlon 
asFLoat II Built for cOlnfort I not for speed" 

[DseLf asStrLng as Float ] 
aSlnteger I t L 

[bytes lengtft>3:> [(lseLf] 
t ~ 0# 
fOrg i from: bytes lengtft to: 1 by: -1 dog 

[t ~ t-*0200+(bytes oi)]. 
neg:>[OO-t] 
Dt] 

as large 
asSmaU I t 

[t ~ [bytes length~3:>[ (b~teso 3 land: 1) LshLft: 14] 0]. 
t ~ t+[bytes LengUt~2:>[(byteso2 LShLft: 7)+(byteso 1)] byteso 1]. 
bytes Lengtft~3:>[(byteso3 Land: 2)=0:>[Dt] Dt+Ol00000] Ot] 

is large 

Printing 
printon: strm I p C 

[seLf =0:> [strm appen(J: '0'] 
[neg:>[strm append: '-'. c~ seLf negated};~seLf]. 
p~Streclln default. 
whU2g c>O ctOg 

[c ~c ctLvideAndCarry: 10. 
P next~ Co 1 +060. 
C~co2] 

strm arrenct: p contents reverse] 
spaceprinton; strm I p L c 

[seLf =0:> [stnn a.ppend: '0'] 
[neg:>[strrn append,: '-'# c~ seLf negatea};~self]. 
p~StreGlnt ctefa,uLt. L~o. 
wftUeg c>O dog 

[Cf-C dLuLcteAnaCa.rry: 10# 
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o 

--1 

p next~ Co 1 +060. 
c~co2. 

i~L+l . i=5:>[p space. i~O]] 
strm append: p contents reverse] 

SystemOrganization cLassLf~: c-> Large Integer lLnder: 'Numbers' . ...J 
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Class Ylew title: 'Number' 
subclassof: Object 
fields: " 
declare: "; 
aSFollows-i 

Numbers in general 

Arithmetic 
< n [flseLf - n < 0] 
= n [flseLf - n = 0] 
> n [flseLf - n > 0] 
abs [seLf <0::> [OseLf * -1]] 
beU,veen: min and: max 

[fl[mLn5.seLf a,nag seLf5.max]] 
compare: i 

[seLf < L::> [fl 1 ] 
seLf = i::> [fl2] 
fl3] 

factorial "1 only work for positive integer values" 
[seLf =0::> [fl 1 ] 
OseLf * (seLf -1 ) f ae to rLaL ] 

Log2 I i ent "floor of Log base 2" 
[seLf < 0 => [fl (seLf .* -1) Log2] 
seLf < 1 => [0 «seLf / seLf) / seLf) Log2 .* -1] 
L f- 1. cnt f- O. 
whiteg seLf.! i dog [L f- L+L ent f- ent+l ]. 
flent-l ] 

max: arg 
[seLf <a,rg::> [flarg]] 

min: arg 
[seLf >Glrg:::> [flarg]] 

sign 
[fl [seLf =0::> [0]; <0:::> [-I] 1 ]] 

Conversions 
asPoint 

["Return a Point with n1e as hath coordinates." 
OseLf 0 seLf] 

asPtX "pretend to be a Point for Point +-,W- I" 
asPtY "pretend to be a Point for Point +-,W- I" 
asRectangLe 

["Return a Rectangle J1Jitl1. Ine as aU coordinates." 
nseLf 0 seLf ree t: seLf 0 seLf] 

asRectCorner "pretend to be a Rectan9le for Rectangle +-* I" 
asRectOrigin "pretend to he a "RectCll19le for Rectangle +- ;ft" I" 

Subscripts 
cansubscript: a 
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[f)seLf aslnteger cansubscript: a] 
subscripts: a 

[f)ao seLf aslnteger] 
subscripts: a ~ vat 

[f)aoseLf aSlnteger <- val] 

Intervals, Points 
ey 

[OPoint nevv x: seLf y: y] 
to: x 

[(tlnteruaL new from: seLf to: x by: 1] 
to: x by: y 

[fllnteruaL new from: seLf to: x by: y] 

Compatibility 
islarge 

[f) false] 
isNumber 
-1 
SystemOrganizatiDn classify: c7 Nuxnber unaer: INl~mbers' . ...J 
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Class new title: 'Time' 
subclassof: Object 
fields: 'h m s' 
declare: "; 
asFollows..J 

"Time" 

Implements Urnes of day, Still needs a lot of I1Jork, (Steve Weyer) 

Setting state 
default "Makes self be the current time" 

[seLf fromSeconcts; user totaLsecs] 
fromSeconas: sec [ 

"Seconds since midnight, ignores date part" 
sec ~ sec \ 86400. 
It ~ (sec / 3600) as SmalL. 
sec ~ (sec \ 3600) asSmaLL. 
m ~ sec / 60. 
S <- sec \ 60] 

hours: h. 
minutes: m 
seconds: s 

Printing 
printon: strm "Fornuu is h:lnm:ss am/pm" [ 

strnt prLnt: [1t>12:>[1t-12]; <1::>[12] It]; 
append: [m < 10::> [' :0'] ':']; prLnt: m; 
append: [s < 10::> [':0'] ':']; print: s; 
space append: [1t<12::>['am'] 'pm']] 

Aspects 
asSeconds [03600 * It + (60-*m+s)] 
hours [flit] 
...J 
S~stemOrgani2atLon classif~: ~ Time under: 'Numbers' . ...J 
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.~ Class new title: 'Array' 
subcLassof: Object 
fieLds: " 
decLare: "; 
asFoLLows-' 

"Array" 

Array is an abstract class in the sense that it has no state, and instanti.ation 
is consequently not meaningfuL. HOI/vever it defines tile default ntessage set 
inllerited by its sutJclasses, notably String, Vector, and LlniqueString, Notice 
that subscripting is not done here, except to handle the exceptional cases such 
as subscripting by other types as in ao(t to: 3), 

Reading and Writing 
o x 

[Ox subscripts: self] 
o x ~ val 

[11x subscripts: self ~ vat] 
< v "for sorting vectors by first element" 

[O(self a 1 )«Va 1)] 
= arg I x 

[arg LsArray:> 
[self length r= clrg Length:> [11 false ] 
forg x to: self Length ctog 

[(selfax) = (argox):> [] rtfaLse ] 
11 true ] 

11 false ] 
> v "for sorting vectors by first elentent" 

[11(self a 1 »(Ua 1)] 
aU ~ vat I i 

[forg i to: seLf leng th eto g 
[self a i (- vat]] 

empty [r1self length=O] 
Last 

[ OseLf a self le ng th] 
Last ~ val 

[OseLfaseLf length ~ val] 
Length [user notify: 'n1essage not understood.'] 

Copying and Altering 
+ arg [OseLf concat: arg] 
concat: arg I x s [ 

x ~ self specLes new: seLf length + arg length, 
self copy to: (s ~ x asStream), 
arg copy to: s. 
11x] 

copy 
[OseLf copy to: (self specLes new: seLf I£ngth)] 

copy: a to: b 
[OseLf copy: a to: b to: (seLf species new: b-a,+l)] 



/ 

~/ 
copy: a to: b to: tiL s lne 

[s ~ t asStrea,m. 
me ~ Stream new Of: seLf from: a to: b. 
forg L from: a to: b ctog "general code wont stop at false" 

[s next ~ me next] 
ftt] 

copy to: t lis me 
[s ~ t asStream. 
me ~ seLf asStream. 
forg L to: seLf length. ctog "general code l"Vont stop at false" 

[s next ~ me next] 
ftt] 

delete: ob j I s each. 
[s ~ (seLf specLes new: seLf Length.) asStream. 
forg eel-ch. from: seLf dog 

[ob j =each.:> [] s next ~ eetch.] 
ft s contents] 

grow 
[ftseLf copy to: (seLf specLes new: (4 rna,x: seLf Length.*2))] 

growby: n 
[Oself copy to: (self specLes new: self Length.+n)] 

insertNonDescending: x "self is assunted to be sorted" 
[Oself Lnse rt So rted: x] 

insertSorted: x I a c i "self is assuJ'ned to be sorted" 
[L ~ self findSorted: x. 
c ~ (a ~ self specLes new: self Length.+1) a,sStream. 
selfo (1 to: L-1) copy to: c. c next ~ x. selfo (i to: self Length.) copy to: c. 
fta, ] 

notNU I t i "copy self (tvl1ich contains no tcllses) renloving all nils" 
. [t f- (self species new: (self Length. - (self count: nLL))) a,sStrea,m. 

forg i from: self dog [i=nll :>[ J t next~ iJ. 
Ot CiS A rra,y] 

replace: a to: b by: s I x xs 
[x (- self spec Les new: self Length. +s Length. - (1 +b -a). 
xs (- x as Stream. 
selfo(l to: a,-1) copy to: xs. 
s copy to: xs. 
selfo (b+1 to: self Length.) cop~to: xs. 
ftx] 

without: index I s me i "if index in range, retu.rn self //vithout oindex" 
[index ca,nsubscrLpt: seLf:> 

[s (- (self specLes new: self Length.-1 ) asStream. 
me (- self ctS Stream. 
forg L to: self Length, aog [i=Lndex:> [me next] s next ~ me next]. 
fts a,sArra,y]] 

Searching 
aUg variable such Thatg expr I s Lx" a copy at sOIne of rne" 

[s (- (self spec ies new: self Length.) a,sStreCLln. 
forg L to: self Length. ctog 

[x f- seLfoi. vGlrLabLe vaLue f- x. 
expr euaL:> [s next f- x]]. 
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fls contents] 
count: x lin 

[n~o. I 

forg L to: seLf Length. dog 
[x=(seLf o i):> [n~n+l]]. 

fln] 
findg x such Thatg predicate I i 

[forg i to: seLf Length. dog 
[x vaLue ~ seLf o i. predicate evaL:> [fli]], 

flO] 
find: x I i 

[forg i to: seLf Length. do g 
[seLfo i=x:> [Oi]]. 

flO] 
findnon: x I i 

[forg i to: seLf Length. aOg 
[seLfo L;z!:x=> [OL]]. 

flO] 
findSorted: x I La mLct h-i "self is assumed to be sorted" 

[h-L ~ seLf Length.+1. La ~ 1. 
wh.U£ g La < h-i do g "binary search" 

[selfo (n1Ldf-La+h.L/2) > x:>[h.Lf- mid] La f- mLd+1], 
flh-L] " selfohi ) x, or, x should be inserted l?efore selfohi "-

firstg x such Thatg predicate I i 
[forg i to: seLf Length. dog 

[x vaLue f- self 0 L. predicate e val:> [flself ° L ]], 
flfatse] 

has: x 
[self Length-= I=> [flselfo 1 = x] 
fl(self fina: x);z!:O] 

Permutation 
permutation ToSort 

["Return a Vector, pennutation, such that selfopennutation is sorted 
nondescendLng, Do not alter self," 

fl«selfo«l to: self Length-) copy)) sort: 1 to: self Length.) metp.] 
promote: tin 

[n ~ self fLnet: t. n=o:> [] 
selfo(n to: 2 by: -1) f- seLf o(n-1 to: 1 by: -1). 
seLfo 1 f- t] 

reverse 
[flSubstrLng new dateI-: seLf map: (self Length. to: 1 by: -0] 

sort 
["Pennute lny elentents so they are sorted nondescending. Note: if I ant a 

substring, only lny rnap rvlll be pennuted. In certain situations, tllis ntay not 
l1e J-Vllt"U you expect." 

seLf sort: 1 to: self Length-,] 
sort: ito: j I aL dLj dj tt ij R l-n 

["Sort elelnents L through j Of self to be 110ndescendinq." 

o "The prefiX cI nleans tile data at." 
(nf- j +1 -L)~ I:::> ["Notl1i.119 to sort."] 
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"Sort eIl,d}./I 
di f- seLf 0 i, dj f- seLfo j. 
[dL>dj~ [seLf swap: L with.: j. ttf-dt. dif-ctj. dj f-tt]]. 
n=2~ ["They are the only uvo eleJnents."] 
ij f- (L+j) LSh.Lft: -1. "L} is the ntLapoLnt of Land }." 
"Sort ai,di},d}. Iv/ake dL} be tl1eLr median./I 
dLj f- seLfo Lj. 
[dL>cLLj:> [self swctp: L with.: ij. dLj f-ctL] dj <clij:> [self swap: j wLth.: Lj. dLj f-cij ]]. 
n=3~ ["They are the only three elements,"] 
"Find k>L and l<} such that dk,dLj,cll are in reverse oreler. Swap k and l. 

Repeat this procedure until} and Ix pass each other." 
~f-L.lf-j. 
wh.Ueg 

[ 
wh.Ueg selfo (L<-l-1) > ciij dog []. 
wh.Ueg selfo (~f-~ +1) < clLj dog []. 
~~l 
] 

dog 
[self swap: ~ wLth.: l], 

"NOJ-'V l<k (either 1 or 2 Less), and di through dl are aU less than elk through d}, 
Sort those two segnlents," 

seLf sort: L to: l. 
seLf sort: ~ to: j.] 

swap: i with: j I t 
[t f- selfo L. self 0 L f- selfo j, selfo j f- t] 

Conversion 
asSet [OSet new of: seLf to: self Length] 
asStream 

[t1Strectm new of: self] 
frequencies I d x c "return a sorted vector ((freq itent) (freC[ iteln) .. ,)" 

[d f- DictLonc,try nevv LnLt: 64, 
forg x from: self dog 

[c ~ d Loo~up: x:> [dox ~ c +1] ci Lnsert: x wLth.: 1]. 
Od aslnvertedVector sort] 

transformg each tOg expr I s L "(I, copy Of Ine Jlvith each elenlent transfonned" 
[s ~ (seLf spec Les new: seLf Length.) asStream. 
forg i to: seLf Length. clog 

[each value f- selfo L. s next ~ expr eval], 
Os asArray] 

viewer [OSetReaaer new Of: seLf] 

Mapping 
cansubscript: a I i 

[forg L front: seLf dog [L ca.nsubscrLpt: a~ [] OfaLse]] 
subscripts: x "suharrays" 

[t1Substring new ckltct: x ma,p: seLf] 
subscripts: x (- val "suhranqe repLacentent" 

[seLf Length,tvaL Length~ 
[user notify: 'Lengths not conlmensurate'] 
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vaL copy to: (SubstrLng new eleHa-: x map: self). 
i1vaL] 

compatibility 
isArray 
isinteruaLBy1 

[flfaLse] 
species 

[nVeetor] 

Comparing 
hash. "ntake sure = arrays hash =ly" 

[seLf LengUt=o:> (1) 1 7171 ] 
fHseLf o 1 ) hasn + (seLfoseLf Length) hasn] 

-.J 
SystemOrganLza-tLon eLassLfy: c7 Array tLnaer: 'SasLe Data Structures'.-.J 
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\.. .. --' Class new title: 'FieldReference' 
subeL.assof: Ob jeer; 
fLelds: 'object offset' 
declare: "; { 
aSFoLlows-' 

I reference a fleld of an instance 

Initialization 
ob ject: object offset: offset 

Indirection 
evaL 

[(lobject instfLeLd: offset] 
value [(lobject instfieLct: offset] 
vaLue ~ value 

[object LnstfLeLct: offset ~ vaLue. (lvalue] 
.-J 

"F ieldRefereYlce" 

SystemOrganizatwn classify: ~ Field-Reference unaer: 'Basic Data 
Structures' . .-1 
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\_--- Class new title: 'Interval' 
subclassof: Array 
fields: 'start stop step length' 
declare: "; 
asF ollows.-l 

"Interval" 

I ant an aritl1ntetic progression front start in steps of step, not exceeding stop 

Initialization 
from: start to: stop by: step 

[Length- f- 1 +(stor-start/ster). 
ster <0:> [start<stor:>[Length-f- 0]] 
stor<start:>[LengUtf- 0] 
] 

Reading and Writing 
o x 

[x Ls: Integer:>[x<1::> [ltnU] 
x >Length-::> [ltniL] 
ltstart+(ste r-t (X-1 »] 

Osuperox] 
·0 x f- val 

[user notLftj: 'Intervals are not for wrLtLl1.g Lnto'] 
,-----,/ LeTI9th [ltLength-] 

start [ltstart] 
stop [flstor] 

Compatibility 
cansubscript: a 

[nLength-~o org «stclrt cal1.subscrLrt: a) anctg (Length--1 ~*ste p +stctrt 
cansubscrLpt: a»] 
islntervalBy 1 

[ltste r=l ] 

Random Numbers 
random "See Lehnters linear conqruenti.aL method, Knuth Vol, 1: 

nl0dulus In=21'/6 
a=27181 odd, and 5 = a nlod 8 
c=13849 odd, and C/ln aroun(,l 0,21132" 
[stepf- (13849 + (27181-*step» asSmaLL. 
O(sta.rt + «Length asFLoat*-(32768.0+ster»/65536.0» asSmaLL] 

randDmlnit [seLf ranctoYnlnLt: memo0430] 
randDrnlnit: x "Call lvUh canst to get repeatable sequence" 

[stepf- x. "step Itolds the current state" 
start Ls: FLoat:>[Length-f-stor-stclrt] "for Float i.ntervaLs"] 

.J 
1'-.-", SystemOrganLzatLon cLassLfy: ~ Interval u,ncter: 'Basic Data Structures' . ...J 
( \, 

"'--j 
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C~ 

Class new title: 'ObjectReference' 
subclassof: Object 
fields: 'object' 
declare: "; 
asFollows.J 

I ant an indirect reference 

Initialization 
object: object 

Indirection 
evaL 

[Oob ject] 
value [Oobject] 
value ~ object 

[Oobject] 

Conversion 
printon: strm 

[strm avrena: '->'; prLnt: object] 
..J 

"ObjectReference" 

SystemOrganLzatwn classLfy: ~ ObjectReference unuer: 'Baste . DcHa-
Structures' . ..J 
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Class flew title: 'PQueue' 
subcLassof: Stream 
fields: 'read position' 
declare: "; 
asF olLows-' 

"PQueue" 

A PQueue is a First In First Out list of objects intplentented as an array and a 
read pointer and Il\Jrite pointer, PQueue is a subclass of Strealn and uses 
Streant'sstandard ntetl10d for i.nserting a nell\J iteln (next~, Le, 
Streant'sposition is tlte write pointer), A PQueue also has a read pointer which 
it uses for accessing objects with tl1e Inessages next or dequeue (JiJl1lch are 
identical), All ntessages to a PQueue that cl1ange its state are declared as 
critical sections to avoid race conditions 

FIFO access 
dequeue: num I n 

[Top c ritLcaLg 
[positLon-reactpositLon < num => [n ~ false] 
n ~ (arra~o(reacipositLon+lto: reacipositLon + num)) copy. 
reaciposition ~ recutposition + nt~m]. 

11n] 
Lef19th I l 

[Top critLcalg [l ~ positLon-reacipositLon]. (ll] 
myenct [t)true] 
next I n 

[Top critLcalg 
[reacipositLon~position=> [reclcipositLon~position~o. n ~ false] 
n ~ arrCL~o (rea(tpositLon ~ readpositLon+l )]. 

(In] primitive: 98 
pastenc! (- x I n i "simple arg" 

[Top critLcatg 
[ pos it Lo n~Lim it=> 

[reacipositLon=o~[super p(lstenci ~ x] 
n ~ position -readposition. 
forg ito: n dog [arra~oi ~ cLrra~o(readpositLon+i)]. 
readposition ~ o. positLon ~ n. 
self next ~ x] 

a,rnL~o (position ~ position+l) ~ x]. 
11x] 

peek I n 
[Top critLcaLg 

[readpositLon~positLon=> [reactposition~position~o. n ~ false] 
n ~ array 0 (readposition + I)]. 

(In] 
skip: x 

[Top crLtLcalg [reactposLtLon .~ readpositLon+x]] 

LIFO access 
push: x "treat as LIFO clueue" 
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[Top crLtlcalg 
[reaaposition > 0 :> 

[a,rra,~oreaaposition ~ x .. 
reactposition ~ readposLtion - 1] 

self insert: x]] 

Stream protocol 
contents I n 

"readpositon > 0, just jant it in" 
"otherwise insert on front" 

[Top critlcalg [n ~ (a,rra,~o (reactposLtLon+l to: position)) copy]. On] 
empty I l 

[Top crLtlcaLg [L ~ readposition~position]. OL] prilnitive: 99 
end In 

[Top criticaLg [n ~ reaaposition~position]. On] 
of: array 

[Top criticaLg [position f- O. rea,dposition f- O. Limit ~ a,rra-y Length.]] 
of: array from: position to: Limit 

[user notlfY: 'of:from:to: is not a,pproprLate for PQueues'] 
reset 

[Top crLtlcclLg [readposition f- position ~ 0]] 
--1 
SystemOrga,nizcLtion classify: c7 PQueue unaer: 'Ba-sic Oa,ta, StructtLres' . ...J 
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'--j Class new title: 'Queue' 
subclassof: Stream 
fields: 'readpos{t{on,' 
declare: "; 
asF ollows.-J 

"Queue" 

A Queue is a First In First Out list of objects implelnented as an array and a 
read pointer and write pointer. Queue is a subclass of Stream and uses 
Stream'sstandard lnethod for inserting a nel/V Ltent (next .. ~, i.e. 
Streant'sposition is the ~vrite pointer). A Queue also has a read pointer vvllich it 
uses for accessing objects with the lnessages next or dequeue (which are 
identical) 

FIFO access 
cteQl In" A noninterruptable dequeue" 

[Top crLtLcalg [n ~ seLf aequeue], 
f)n] 

dequeue 
[reacLpos Lt Lon~pos LtLon:> [reactro~ Lt Lon ~pos Lt Lon foO. 11 false ] 
l1arra,~o (reactposLtLon ~ reaclposLtLon+l )] 

dequeue: num I n 
[posLtLon-reactposLtLon < num => [rlfalse] 
n ~ (arra~o (reculposLtLon+l to: readposLtLon + num)) copy. 
reactposLtLon ~ readpositLon + num. 
f)n] 

enQl: n "A noninterruptable enqueue" 
[Top crLtLcaLg [super nextfo n] • 

. l1n] 
length. 

[f) pos LtLon -reactposLtLon] 
next 

[rea~tposLtLon~positLon=> [readposLtLon ~posLtLonfoO. 11 false ] 
f)arra~o (reactposLtLon ~ reactposLtLon+l)] 

peek . 
[readposLtLon~ posLtLon=> [reactpos LtLon~posLtLon foO. flfalse] 
narra.yo (readposLtLon + 1)] 

s~ip: x 
[readpositLon ~ readposition+x] 

LIFO access 
push: x "treat as LIFO queue" 

[readposLtLon > a :> 
[a.rrayo reClclposition fo x. recutposLtLon ~ reclCt.positLon - 1] "readposLton > 

0, just jaln it in" 
seLf insert: x] "othenvise insert on 

front" 

Stream protocol 
contents 
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( [fr(arrayo (readposition+1 to; positiDn» copy] 
,,_ empty 

[frreadpositiDn~positiDn] 
end 

[frreadpositiDn~position] 
of: array 

[position f- o. readposition f- o. limit f- array length.] 
of: array from: position to: Limit 

[user notify: 'of:from:to: is not appropriate for Queues'] 
pastend ~ x I n 

[readposition=o::>[flslLper pastend f- x] 
n f- positiDn-readposition. 
arrctyo (1 to: n) f- array 0 (readpositiDn+1 to: position). 
readpositLon f- o. 
position f- n. 
frself next f- x] 

reset 
[readpositiDn f-position f- 0] 

..J 
SystemOrganLzatLon classify: c7 Queue under: 'Basic Data Structures' . ..J 
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/" 

....... --..... (" , 
I ""-oj 

Class new title: 'Set' 
subcLassof: Stream 
fields: 'views' 
declare: "; 
asFoLLows.J 

For storing/collecting, read by a SetReader, 

"Set" 

Use no n1essages front Stream except of:, empty, nextt-, contents, space, 
nextvvordt-

Initialization 
defautt [seLf vec tor: 8] 
Of: array to: position [LLmit (- array Length-] 
string: Limit [seLf of: (StrLng new: LLmit)] 
vector: Limit [seLf of: (Vector new: LintLt)] 

Index operations 
oi [narrclyo(seLf chec~lndex: i)] 
ot ~ vat [Oarrayo (seLf chec~lndex: i) (- vaL] 
deLetel: i I r v [ 

v (- seLf 0 i, 
r (- self view Range: i+1 to: position, 
position (- i-1 , 
seLf appencL: r. 
array 0 (pos Lt ion +1) (- nil. 
[views==nil:> [] 
forg r from: views dog [r Of: arra~ to: position; changed: i by: -1 ]], 
Ov] " 

insertl: i value: v I r [ 
[i > position:> [seLf next (- u] 
"oLd contents Ln set" 
r (- [position = LimLt:> [seLf grow] seLf growby: 0], 
seLf append: (r viewRculge: 1 to: i-1); 

next (- v; 
append.: (r view Range: L to: r Length). 

views = nil:> [] 
forg r from: views dog [r of: array to: position; chctngecL: i by: 1 ]]. 
11v] 

Value operations 
append: x [forg x from: x dog [seLf next (- x]] 
delete: x I L [ 

forg ito: rosLtion dog [ 
arret.yo i == x:> [nseLf deLetel: i]], 

OfaLse] 
find: v I i [ 

forg L to: rosLtion dog [arrayoL = v:> (11L]], 
110] 
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Viewing 
asSet 
asStream (f)self viewer] 
copy (f)self viewer copy] 
inLtView: v [f)v of: a,rra,~ to: position] 
Length. [f) posLtion] 
notVieweu: v [ 

views delete: Vj 

entpt~:> [views f- nil]] 
species [f)a,rra,~ species] 
viewer [ 

f)SetReader new Of: a,rra,~ from: 1 to:positlon 
"self viewRa,nge: 1 to: posLtlon"] 

viewer: v [ 
[views=nU,:> [views f- Set defc~utt]]. 
views next f- v] 

view Rctnge: ito: j [ 
1)"seLf viewer:" ( 
SetReader new Of: arra,y from: (i "ma,x: 1 ") to: (j "ntin: positlon"))] 

Private 
CheCR Index: i [ 

i between: 1 a,nd: position:> [f)i] 
f)user notify: 'iLLegal index'] 

grow [ 
"self grown Clna reset. returns a,nother Set with- old contents" 
1)self growb~: (10 rna,x: Limit/4)] 

growby: n I old [ 
"grow ancL reset seLf. return oLd Set for cor~ing" 
old f- Set new of: arra,~ to: posLtlon. 
seLf Of: (a,rra,~ species new: Limit+n) to: O. 
1)oLd ] 

next [user notify: 'no direct reactLng Of a, Set'] 
pastenu f- x [ 

1)[self (,tppend: self .grow; next <- x]] 
sort I pos sort [ 

"no readers" 
arra,~ sort: 1 to: position; 

o I is; Interval:> [ 
pos ,f- 1. 
wh.Lleg pos < positlon dog [ 

(so rt f- arra,y 0 pos cOlnpa,re: array 0 (pos +1 )) 
= 1:> [" <" pas f- pOS+1 ]i 
=3:> [">" 

[sort 

"arra,~ svvap:pos with.: POS+1" 
user notify: '3> error'] 

=2:> ["secona = or cont(,tined in first"]; 
=4:> [" incLuded" 

a,rra,y 0 pos f- arrcty 0 (pos +1 )]i 
=5:> ["f Lrst ll1erge with. seconci" 

a.rray 0 pas f- a.rray 0 pas merge: Clrrc,l yo (pas + I )] 
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-' 

"=6 second merge with- first" 
"arrayopos (- array 0 (pOS+l) merge array 0 ros" 
user notify: '6> error' J. 

seLf deLetel: rOS+1 ]]] 

System-Organization classify: c7 Set uncter: ' 8asLc Data Strllctures' .-' 
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Class new title: 'SetReader' 
stWclassof: Stream 
fields: " 
declare: "; 
asF ollows--1 

"Set Reader" 

Read a Set; no edits occur to set. (see Steve for ISetReader (interruptible)) 
Inherit of:from:to:, next, next:, end, pastend, skip:, 4, asStrealn, vierver 

InitiaLization 
of: array from: position for: n ( 

posLtLon ~ posLtLon-1. 
LimLt ~ pos Lt Lon +n] 

Reacting 
asSet [f)self cop~] 
copy "yLeLa contents aLL at once as a, Set" [ 

f)[Set new Of: (a.rra,~ species new: lLmLt-posLtLon); appencl: self]] 
Length [ 

"how much Left" 
f)LLmLt - pos Lt Lon] 

'-1 l'i S~stemOrga,nLzatLon cLassLfy: ~ SetRead€r under: 'Basic Da,ta Structures'.-1 

c~ 
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" CLass new titLe: 'Stream' 
subcLassof: Object 
fieLds: 'array position limit' 
declare: "; 
nsF aLlows--' 

"Stream" 

Strealns provide fast sequential access to arrays (ilnplemented in lnicrococte for 
Strings and Vectors), A subclass can l7anctle end conditions if desired (disk 
files do this), 

InitiaLization 
close 

[Limit~ position, position~ 0] 
default 

[seLf of: (String new: 16)] 
of: array 

[position ~ o. Limit ~ array Length-] 
of: array from: pos to: Lim I Len 

[Limit ~ [Lim> (Len ~ arrclY Length-):> [Len] Lim], 
position ~ [pos~ I:> [0] POS-I ]] 

SequentiaL reading and writing 
4. x I y 

[Y ~ seLf next::> "peek. for ntatchinq element" 
[x=y:> [fly] "gobble it if found" 
position ~ position-l. OfaLse] 

flfaLse] 
append: x I L " Array arg" 

[forg i from: x dog 
[seLf next ~ i]. 

flx] 
dequeue "use it as a FIFO" 

[l1seLf dequeue: 1] . 
dequeue: nit 

[position<n:> [flfatse] 
t (- (array 0 (1 to: n)) copy. 
a.rrayo (1 to: posLtion-n) ~ array 0 (n+l to: position), 
position ~ position -n, flt] 

into: x I L " Array reSUlt" 
[forg L to; x Length- dog 

[x 0 L ~ seLf next], 
flx] 

next "silnple result" 
[seLf m!:jena:> [l1seLf pastend] 
fla.rrayo (position ~ position+1 )] primitive: 17 

next: x I t [ " A rray res ult" 
t ~ array species new: x, 
forg x to; x dog [tox ~ seLf next], 
Dt] 
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( 
\ ....... --./ 

nextNumber [OseLf nextNl~mber: 1] 
nextNun'ltJer: n I vaL t [ 

"return n words as a positive Integer or Largelnteger" 
vaL ~ o. 
forg n to: n*2 dog [t ~ seLf next~ [val ~ 256 ~~ vaL + t] OfaLse]. 
flvaL] 

nextNumber: n ~ val [ 
"write n v\)ords of a positive Integer or La,rgelnteger" 
"~Luctge for ca,se of n= 1 and 2" 
[n=2~ [ 

seLf nextword ~ [ 
(vaL is: Integer) org val < 65536:>[0] (vaL/65536) asSmalL]]]. 

seLf nextword ~ val asSmaLL] 
nextNum,ber~ val [seLf nextword ~ val a,sSmalL "nextNumber: 1 ~ vaL"] 
next Point I x [ 

x ~ seLf nextword. 
flPoint nev\) x: X y: seLf nextword] 

nextPoint~p [ 
seLf nextword ~ p Xi 

nextword ~ p Y] 
nextString I Len [ 

flseLf next: [ 
(Len ~ seLf next) 

<192:>[Len] "up to 191 chars (BCPL contpat)" 
Len -192 c'¥256 + seLf next]] "up to 16383 chars" 

nextString~ s I Len [ 
[(Len ~ s Length-) < 192:>[seLf next~ Len] 
seLf next~ Len/256+1 92; next~ Len \256 ]., 
seLf append: s. 
fls] 

nextwora I h-i La 
[h-i ~ seLf next~ 

[La ~ seLf next:> 
[fHh-L Lsh-ift: 8)+La] 

DfaLse] 
flfaLse] 

nextword~ val 
[seLf next (- vaL Lsh-Lft: -8. 
seLf next~ val land: 0377. flvat] 

next ~ x "slmple arg" 
[seLf 111yend,:> [flseLf pCLstend ~ x] 
narrcLYo (positLon ~ position+l) ~ x] primitive: 18 

pee~ I X 
[x~ seLf next:> [position ~ positLon-l. Ox] "peek at next elelnent" 
Ofatse] 

pop "use it as a LIFO" 
[positLon<l:> [flfatse] 
position ~ positLon-l. Oarra-yo(position+l)] 

pop: nit 
[position<n:> [OfaLse] 
t ~ seLf Last: It. 
position ~ position -no Ot] 
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/' upto: x I y s 
..... -" [s ~ Strea,m defa,ult. 

forg y from: self do g 
[y = x:;> (1)s contents] 
s next ~ y] 

11s contents] 

Test and alter position ' 
empty "for" 

[11 pos Lrion=O] 
end 

[11 rositlon~lLmit] 
Limit 

[11LLmLt] 
Loc "synonym for compiler" 

[flrosLtion] 
myend 

[11rosLtlon~limLt ] 
pastend 

[flfatse] 
pastend i- x 

[a,rra,y <- a,rra,y grow, limit ~ a,rra,y Length" 
11self next ~ x] 

'position 
[f)rosLtlon] 

\ ___ / positioneven: nul 
[posLtion auYl1a,S~: 1 => [self next ~ nut]] 

position~ position 
reset 

[position ~ 0] 
settoend [positlon<- LLmLt] 
skip: x 

[position ~ rositLon+x] 
skipwords: w [self s~ip: 2*W] 
wordposition [f)seLf pos LtLon/ 2] 
wordpos[tion~ w [self positLonf- W*2] 

Static reading and l'vriting 
o x 

[flarnl~ox] 
o x ~ vat 

[f)arra,~ 0 x ~ val] 
contents I a L "n(arrayo(1 to: position») copy -- written out for speed" 

[elf- a,rrelY spec Les new: position. 
forg ito: positLon dog 

[a o if- array 0 i], 
f)a,] 

first 
[position ;i: 0 :;> [flClrrayo 1] 11nLL] 

('''') insert: x I a i "treat as LIFO queue, insert in front" 
\..j [posLtion = 0 => [nself next f- x] "if at tile beginning, next~ 
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works" 
a. f- a.rray species new: (Limit f- positLon+1 ma.x: Limit). "othervvLse make a 

new one bLg enough" 
a, next f- x. 
forg ito: positLon dog [a next <- arra.yoi]. 
arra.y f- a.. 
Ox 

Last 
[positLon;e 0 :> [fla.rra~o position] flnLL] 

Last: n 
[fl (a.rray 0 (position-n+l to: position)) copy] 

rest [fl(arrayo (posLtion+1 to: Limit)) copy] 

Character printing 
cr 

[seLf next f- 015] 
print: obj 

Cob j printon: seLf] 
semicrtab 

[seLf append: '; , ] 
space 

[seLf next f- 040] 
tab 

[seLf next f- 011 ] 

Coercions 
as A rray 

[flarra.y] 
asStream 
asText [flseLf contents asText] 
asVector "Convert a string to a vector of tokens" 

[fl (Reade r ne W 0 f: seLf) read] 

"jaln Ln x" 
"copy into the old gLty" 

"make nevv one be array" 
"and return x"] 

viewer [flStream nell\) Of: array from: 1 to: position] 

Compiler object code 
emitLong: jmpOrBfp by: dist 

~ 

[[ctLst<o:> [cLLst~cUst+l024]; >1023:> [cUst~-l] jmrOrBfp~jmpOrBfp+4]. 
dLst<O:> [user notify: I A bLoc~ compLLes more thcln I K bytes of code'] 
seLf next ~ cUst/256 + jmpOrBfp. seLf next ~ dist \256] 

SystemOrganization classify: c7 Stream l~nder: 'Basic Data Structures'.~ 
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VarLableLengthClass new title: 'String' 
subcLassof: Array 
fields: " 
declare: "; 
bytesize: 8; 
asFoLLows-l 

"String" 

I am an array of bytes, integers between a and 255 usually representing ascii 
characters 

Reading and Writing 
Length [11seLf Length. "In case this is reached by perform:"] 
word: x "read l/vord in String" 

[11seLf o(x+x) + (seLf o(x+X-l) Lsh.lft: 8)] 
word: x r y "l1JrLte word in String" 

[seLf o (X+X-l) r lj Lsh.lft: -8. 
seLfo (x+x) r y uLnd: 0377. l1lj] 

Copying"and ALtering 
+ arg 

[11seLf concat: arg] 
findString: str starting A t: start lit 

[str length.=0~[110] tf- strol. 
forg i from: start to: seLf Length. -str Length.+l dog 

[selfoi=t~[seLfo (l to: i+str Length.-l )=str~[r1i]]] 
110] 

recopy 
[f)seLf cOPlj] 

replace: a to: b by: sit [ 
Stream new 

of: (t r String "seLf specles" new: self length.+s Length. - (1 +b-a)); 
appenc.1,: seLf o (I to: a-I ); 
avpend: s; 
append: selfo (b+l to: seLf Length.). 

11t] 
subst: repL for: key I ~eljl l ns~ip resuLt 

[ns~ip f- O. ~eljl f- ~eljo 1 • result f- Stream default. 
forg L to: seLf Length. dog " the Boyer Slol/v string repLacelnent " 

[ns~lp)O~ [ns~lp f- ns~lr-l] 
seLf o L = ~eljl ~ 

[selfo(l to: (seLf Length. rnln: i+~elj Length.-l)) = key~ 
[result append: repL. ns~lp f- key Length.-1 ] 

res uLt nex t f- seLf 0 L] 
result nextf- selfol] 

11resuLt contents] 

Comparison 
- s I L c Lalf f [ 

"Return a" negative, zero, or positive integer as I contpare < = or ) s" 
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"The collation sequence is ascii l1Jlth case differences ignored," 
forg ito: [ 

(Laiff ~ seLf Length--s Length) < 0:> [seLf Length-] s Length] ctDg [ 
(c(- UpperCase o (selfoi + 1) -(UpperCase o (soi + 1 ») 

;eo:> [flc ·*2 ]]. 
flLaiff ·*2] 

< s 
[" Return true iff I collate before s. T he collation sequence is ascii with case 

differences ignored." 
fl (self -s) <0 ] 

> s 
["Return true iff I collate after s. The collation sequence is a.scii with case 

differences ignored." 
fl (self -s) >0] 

compare: s I i u 
[forg i to: ([seLf Length-<s Length-:>[seLf] s]) Length- dog 

[seLfoi = (soi):> [] 
v (- seLf 0 i compare Ch-ar: so i. 
v ,e 2:> [flu]] 

(lseLf Length- compare: s Length] 
hashlLm 

[[(L(- m(-self length)5.2:> 
[l=2:> [m (-3]; = 1 :> [f) «seLf 0 1 ) Land: 01 77) *0 152] (l052525 ]]. 

(l(seLfo 1 )*060+(seLf o (m-l )+L)] 
match: text I star pouna pattern scanning p t bac~ [ 

star (- 052 "*". pound (- 043 "#". 
pattern (- seLf asStream. text (- text asStream. 
scanning (- fCILse. 
wh-Lleg true dog [ 

(p (- pattern next) . 
=star:> [pattern end:> [11true] sca.nning (-pattern position] 

(t (- text next) 
=faLse:> [11t=p] 

p=faLse:> [ 
scanning:> [ 

bac~ (- scanning - pattern position. 
pattern s~ ip: bac~. text s~ ip: bac~] 

11 false ] 
UpperCase o (t+l) = (UpperCase o (p+l » org p=pound:> [] 
scanning:> [ 

bac~ (- scanning - pattern position. 
pattern s~ip: bac~. text s~ip: bacR +1] 

(lfaLse ]] 
systemRehash I ct.Lcts d Left Loop 

[String understands: ' 

hashlLm 
[[ (Lf- m(- seLf Length)5.2:> 

[L=2:> [m f-3]; = 1:> [(l «seLf 0 I ) Land: 01 77) *0 152] 0052525 ]]. 
!HseLfo 1 )*060+(seLf o(m-l )+L)] 

~a reh-ash. 
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diets ~ (Hash-Set ctLLlnstances+DictLonary aLLlnstances 
+SymboL Table aLLlnstances) notNiL. 

forg d from: diets dog 
[Left ~ ct objects asStream .. Loop ~ Left next. 
whiLeg Loop dog 

[Loop is: StrLng~[d rehash. Loop ~ false] 
Loop (- Left next ]]] 

Converslon 
asBCPL: Len lsi 

[s ~ StrLng new: Len. 
so 1 ~ self Length. 
forg L to: seLf Length, dog [so (L + 1) ~ seLfoL]. 
forg i from: (seLf Length-+2 to: s Length) dog [soL ~ 0]. 
11s] 

asBytes I s c 
[s ~ Stream defautt. 
forg c from: seLf do g 

[s append: c base8; space] 
11s contents] 

asDecimaLDigits "Not as/nteger, be~ause the result may be a Float if Le's too big" 
I strm sLgn c val 

[strm (- Stream new of: self. 
sLgn~ strm4025. 
val~ [self Length>4~[0.0}J]. 
forg c from: strm do g 

[C<060 or: C>071~[user notLfy: seLf + ' Lsn"t a valLet integer'] 
vatf- vaL* 10 +(c -060)] 

sLgn~[11val* -1 ] 
11 val] 

asEntitylnFont: fontname [ 
11TextEntLty new text: seLf style: [Style new wLthfont: fontname]] 

asEntitylnStyLe: style [flTextEntLty new text: seLf style: style] 
asFUeName 

[f1FLLe new namechec~: self fixLng: true] 
asFLoat I strm int frat exp 

[strntf- Stream new Of: seLf. 
Lnt~ strm upto: 056. 
fracf- strm upto: 0145. 
exp f- strm rest aSlnteger - frac Length. 
Lntf- (int concat: frac) asDecLYllC1LDLgLts asFLocn. 
exp=o~[nLnt]; 

>0~[flint*(10.0 ipow: exp)]. 
11Lnt/ (1 0.0 Lpow: o-exp) 
] 

aSlnteger I strm sLgn base maxctLgLt c val 
[strnlf- Stream new Of: self. 
sLgnf- [strYl14025~[ -1 ]1 ]. 
base f- [s t nn4 060~ [8] I OJ. lnaxdLg Lt f- 060 +base .. 
vaLf- [seLf Length>4~[0.0}J]. 
forg c from: strm dog 

[c <060 or: cLmaxcti~Lt=>[user notify: self + ' Lsn"t a valiit Integer'] 
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vat~ vat-*base+(c-060)] 
"Some speciallnaneuvering to keep olddddd and -32768 (and nothing else) 

front overflowing." 
[vat>o 77 777-=::> [base =s-=::> [slgn= 1-=::> [vat<65536 .O-=::> [f1 (vaL-65536.0) aslnteger]]]]]. 
fl(vaL*sign) aslnteger] 

asLarge "convert to a Largelnteger" 
I neg L large large 1 0 
[[seLf 01 =025-=::> [neg ~true] neg ~fatse]. 
Large ~ 0 as Large. Large 1 0 ~I 0 as Large. 
forg i from: [neg-=::> [2]1 ] to: self Length- dog 

[Large ~ (Large * Large 10) +(seLf 0 L-060)]. 
neg-=::> [ flLarge negated] fllarge] 

as Paragraph. 
[flPa.ragraph- new text: seLf aLignment: 0] 

asText [11[self is: String-=::> [seLf];asString]] 
asUppercase I s c 

[s ~ Stream default. 
forg c from: self eta g 

[s next ~ UpperCase o (C+1)] 
11s contents] 

asVector . 
[11seLf asStrea,m asVector] 

bases: i "word: i in base 8 as a String" 
[fl(seLf wont: L) baseS] 

hasBeenUniqued 
[fl~a h-aslnternea: seLf] 

printon: strm I x "print inside string quotes" 
[strm next~ 047. 
forg x from: self clo g 

[strm next~ x. 
x=04 7-=::>[strm next~ x]] "ilnbedcled quotes get doubled" 

strm next~ 047] 
unique I u "copy and intern" 

[11~a intern: self] 

CompatibiLity 
species 

[OStrLng] 

System primitives 
Lock [] primLtive: 31 
unlock [] prLmLt ive: 32 

--' SystemOrganLzatiDn clasSify: ~ StrLng under: 'Basic Data Structures'.-' 
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Class new title: 'Substring' 
subclassof: Array 
fields: 'data map' 
declare: "; 
asFollows..J 

"Substring" 

I am an array that consists Of a set Of elements (specified by ntap) of an array 
(data) 

InitiaLization 
aata:data map: map 

Reading and Writing 
o x 

[flctatao (mapox)] 
o x ~ vat. 

[flctatao (metpox) ~ val] 
Length. 

Ulmap Length-] 
map 

["Return !ny map," 
flmap] 

',,--/ Copying and Altering 
swap: i with: j I t 

["By perntutLng my !nap (a writabLe Array), svvap elements i and j," 
t ~ mapo L mapoi ~ 111etpo j. mal'o j ~ t.] 

Conversion 
asStream 

[ma-r LslnterualB~l => "direct streant for sintpLe substrings" 
[OStrecun new Of: ('iatcL from: map start to: ll1ap stop] 

flStream nevv Of: seLf from: 1 to: map Length.] 
asText (Dself eop~ asText] 

compatability 
species 

[fl ct,ata spec les ] 
..J 
SystemOrganLzatLon classLf~: ~ Substring under: 'Basic Data Structures' . ..J 
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" VariableLengthClass new title: 'UniqueString' 
subclassof: String 
fields: " 
declare: "; 
bytesize: 8; 
asF olLows.-J 

"Unique String" 

I am a string that is unequal to every other instance of my subclass 

Initialization 
cLasslnit I i a v "make up table of I-char atoms" 

[v ~ Vector new: 128. a ~ StrLng new: 1. 
forg ito: 128 dog 

[aD 1 ~ i-I. voi ~ a unique] 
L1STI ~ v] 

haslnterned: s I h, L v n 
"f)false if String s hasnt been interned, else 17s unique" 

[ [s Length=I::>[Sol <128::>[f)USTl o(sol +1 )]]]. 
h~ s hash,. . 
v ~ L1STabLeo01- \L1STabLe Length+l). 
i~ h, \v Length+1. 
forg n to: V Length dog 

[voi=nU::> [Ofatse] 
[s Length=(v o L) Length::> [s=(v oi)::>[1)voi]]]. 
i~ [i=v Length::> [1 ] L+l ]] 

user notLfy: 'USTable Ls jammecL'] 
. intern: s I h, i j v n 

[ [s Length=1 ::>[so 1 <128::>(r)USTl 0 (So 1 +1 )]]]. 
h~ [s Ls: String::>[s hash] s strLnghash]. 
v ~ L1STabLeo(h \LlSTabLe Length+l). 
i~ h \v length+l . 
forg n to: v Length dog 

[v o L=niL::>. "en1.pty slot" 
[n~ -4. forg j from: v dog [j =niL::> [n ~ n+4 ]]. 
n < v Length::> "gro~v bucket if > 3/4 full" 

[USTableo(h \L1STabLe Length+l) ~ Vector new: 2,'*V length,. 
forg n from: v do g "rehash all Us contents" 

[n=niL::> [] self Lntern: n] 
Oself intern: s] 

Ovo L ~ [s is: L1niqueStrLng::>[s] "install nevv entry" 
(L1niqueStrLng new: s Length) str: s]] 

[s Length=(voL) length::> [s=(voL)::>[OvoL]]]. 
i~ [L=v LengUt:>[1 ] i+l ]] 

user notLfy: 'USTabLe Ls ja.mmed'] 
rehash I o let Table v L 

[outTable ~ LISTable. 
LISTable ~ Vector new: oUtTabLe length,. 
forg L to: LiSTable length dog 

[LiSTableoL ~ Vector new: 4]. 
forg v from: out TClbLe dog 
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I [for~ i from: u cto~ 
1,._/ [i=niL:> [] self intern: i ]]] 

" 

(--"\ 
\. ) 

,./ 

str: s I j 
[forg j to: s length, clog 

[supero j f- So j] 
11seLf] 

unique 

Reading and. Writing 
oX f- vat 

[user notify: 'UniqueStrings are not for writLng into'] 

Selectors 
isinfix I x 

[self length.;e 1:> [11 false ] 11 (self 01) isletter=faLse] 
iskeywora I x "ends vvLth colon" 

[self length.~ 1:> [11false] 
x f- self 0 self length,. 
X=072:>[f1tru~] OX=03] 

isunevat I x "ends Wltll open colon" 
[l1self 0 self le ngth.=o3] 

mustTake: nargs "fatal error if I am not a selector that takes nargs arguntents" 
[self numArgs;enargs:> -

[user notify: self + ' does not ta~e ' + nargs asStrLng + ' arguments']] 
numArgs I len n i "the niunber Of arguments I take vvhen I ant a selector" 

[len (- self length.. 
len=l:> [11[(selfo1) isletter:> [0] 1]] 
n (- O. "count colons, dots, and arrovvs" 
forg i to: len clog [selfoL=072:> [n(-n+l]i =03:> [n(-n+l]i =0137:>[n(-n+l]i 

=07::)[nf-n+l ]]. 
11n] 

Comparison 
= x [Oself=x] 
hash [] pri111Lt ioe: 46 
stringhash 

[Osuper hash-] 

compatiliiLity 
copy [Oself] 
recopy [l1self] 
species 

[OStrLng] 

Conversion 
asString 
[Osuper copy] 
printon: strm 

[strm append: self] 
.J 
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SystemOrg(JnLzation classLfy: ~ UnLqueStrLng under: '8asLc Dena Structures' . .J 
UnlqueStrLng cLasslnLt.J 
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VariableLengthClass new title: 'Vector' 
subclassof: Array 
fields: " 
declare: "; 
asF ollolVS-' 

"Vector" 

Vector is a VariableLengthCLass, The length of a Vector may not be less than 0, 
nor may it be greater tl1an 8196, 
A field Of a Vector may contain any other object, 
A new Vector contains nil in every fieLa. 
To create a new Vector Of length 8, say: 

Vector new: 8 

Microcode Prl1nitives 
o x "subscript" 

[0 > x or: x > self length =>[user notify: 'Subscript out Of bounds'] 
x class == Integer =>[Return tl1e xth elentent Of the Vector] 
11 super 0 x] 

o x ~ val "assign value to element" 
[0 > x or: x > self length =>[use.r notify: 'Subscript out Of bounds'] 
x class == Integer =>[Store the value val as the xth element. nval] 
n super 0 x ~ val] 

Reading and Writing 
Length "This is actually done in nticrocode" 

[f)self length. "perform: needs this"] 

Copying and Altering 
, x I v 

[v ~ self growby; 1" "use a strealn if youre in a hurry" 
v last ~ x. f)v] 

Searching 
max I biggest i 

[biggest ~ selfo 1 • "return Largest value in a vector" 
forg i to: self length. ctog 

[(seLf 0 i) > biggest => [biggest ~ seLf 0 i ]]. 
f)blggest] 

Conversion 
asVector 
printon: strm I i 

[stnn append: ' ('. 
forg i to: seLf length. dog 

[strm prLnt: self 0 ij space] 
strm append: ')' ] 

C;' System primitives 
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naU [user croak] primitive: 31 
address" 
unNaU [user croak] primitive: 32 

Compiler argument list 
argsOff: stack 

[stack pop: seLf Length.] 
emitF orV aLue: coae on: stack I x 

"Nail rne in core and return my core 

"Release me frOln being nailed" 

[forg x from: self dog [x emitForValue: code on: stack]] 
firstPush. 

[n(self o 1) firstPush] 
remote: generator I x 

[forg x from: self ctog [x remote: generator]] 
sizeF orV atue I size x 

[size f- o. forg x from: self ctog [size f- size+ x sizeForValue]. nsLze] 
...J 
SystemOrganization classify: ~ Vector under: 'Basic Data Structures' . ...J 
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Class nel'V tttLe: 'CLassOrgantzer' 
subcLassof: Object 
fields: 'gLobaLcomment commentVector groupVector' 
declare: 'defauLt '; 
asF oLLows.-S 

" ClassOrganizer" 

CLassOrganizers contain the fonnatUng infonnation for prinUng cLasses. Each 
String in COl1llnentVector describes a category cmnprising tile 111essClges 
contained in tlte Vector Ilvhiclt is the corresponding entry in groupVector. 

Initialization 
cLasslnit 

[defauLt f- ' As yet unctassifiecV] 
init: sorted Vec 

[seLf gLobaLContment f- ' This class has not yet been commented' . 
comlnentVector f- ' As yet uncu,lssifLed' Ln Vector. 
groupVector f- sortedVec LnVector] 

Access to parts 
asStrearn I v t 

[v f- Vector new: o. 
forg t from: groupVector dog 

[v f- u concat: t] 
flu asStream] 

categories [flcontrnent Vector] 
category: str I L 

[i f- comment Vector fLnd: str. 
i=o:>[user notify: 'No such category: '+str] 
()groupVectoro L] 

ClaSSify: selector uncter: heading Ish n 
[selector is: Vector:> 

[for~ s froln: selector dog 
[seLf Cu,lssify: .s under: he('l(tLng]] 

s f- com.mentVector find: headLng. 
s>o clnct.g (grouvVectoros has: seLector):>[Oself] 
[h f- seLf invert: selec tor:> 

[heading =ctefault:> [flseLf] 
n f- COlnlnentVector find: h. 

groupVectoron f- groupVectoron cteLete: selector]]. 
[s=o:> [s f- seLf insert: headLng]]. 
groupVectoros f- grou.pVectoros LnsertSortec,!,: selector. 
n f- COlnmentVector find: defaULt. 
n>o cl-nctg (grotq:>Vectoron) Length=o:> 

[seLf aeLeteCategor~: n]] 
compress 

[gLobelLComment f- seLf gLobaLCOll1ntent aSPCl.fClgravh compresslntoStrLng] 
delete: selector I L "delete this frDl11. all cate90ries" 

[forg ito: group Vector Length d.og 
[groupVectoroL nelS: selector:> 



[grol~pVectoroi f- (grolLpVectoroL) aeLete: selector. 
(groupVectoro L) LengUt=o anctg comment Vectoro L=aefault:> 

[self cteLeteCategor~: iJ] 
J] 

deLeteCategory: index 
[group Vector f- group Vector wLth.out: Lnctex. 
commentVector f- comlnentVector wLth.out: index] 

globaLComment 
[(t(Paragraph. new unpac~FromStrLng: gLobalComlnent) text] 

gLobaLComment ~ str 
[gLobaLComntent f- str asParagra,ph. packlntoStrLng] 

has: seL I t 
[forg t froln: group Vector dog 

[t MS: seL:>[(ttrue]] 
f)faLse] 

insert: heading I dL ctgroup h.L "force default category to end, delete if en1pty" 
[[ (eHf-contment Vector f Ll1d: defauLt) >0:> [ctgrouv f- group Vec toro ciL]]. 
comment Vector f- (comn1entVector wLth.ou-t: ctL), heading. 
groupVector f- (groupVector wLth.ol~t: eLL), (Vector new: 0). 
hL ~ COlnlnent Vector Length-. 
etL=O org ctgrolLp Length=o:> [f)hL] 
commentVector ~ comntentVector, defa,utt. 
groupVector \- groupVector, ctgroup. 
f)hL] 

invert: selector I L 
[forg L to: group Vector length- dog 

[groupVectoroL has: sel£ctor:>[f)commentVectoroL]] 
(tfalse] 

ConverSlon to text 
aSParagraph I s L 

[s ~ Stream defautt. 
s prLnt: self gLoL!('lLCOlnlnent. 
forg L to: con1111entVector Length- ctog 

[s cr; rrLnt: «comn1entVectoroL) LnVector concclt: groupVectoroL)] 
Os contents ctsParagra,ph] 

frornParagraph: para I t i j 9 
[user etLs rlaljof fwh.LLe g 
[t ~ para ClsVector. 
seLf gLobaLCm11111ent (- to 1 • 
commentVector (- Vector new: t Length-I. 
group Vector (- Vector new: t Length-l . 
forg L to: t Length.-l dog 

]] 
.-J 

[g (- to (L+l ). 
commentVectoroL (- gol. 
untiLg O=(j (- 9 fLnct: ~ (-) ctOg "reconstitute f- suffixes" 

[g ~ 9 replace: j-l to: j b~: (go(j-l )+'~') unLciue LnVector] 
groupVectoroL (- (g COp~:'2 to: 9 Length.) sort] 

S~stelnOrganLza-tiDn cLassLf~: c) CLassOrganLzer u,nder: 'Sets and 
DLctiDnarLes' .-1 
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CLassOrgc1nLzer classlnit.,.j 
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"Dictionary" 
'''---' Class new title: 'Dictionary' 

subclassof: HashSet 
fields: 'values' 
declare: "; 
asF ollows...J 

Dictionaries are sets with associated values, They are very handy but not 
terribly efficient, Most of their vvork is done by HashSet, 

Initialization 
copyfrom: dict 

[seLf objects (- aLet objects copy. 
vaLues (- aiet valu,es copy] 

init: size 
[ualues (- Vector new: slze, surer LnLt: size] 

Searching 
o name 

[OvaLues o (seLf fLnaorerror: name)] 
o name ~ val 

[11vaLues o (seLf fLnctorerror: tHUne) (- vaL] 
Lookup: name I x 

[x (- seLf finct: na-me:> [OvaLuesox] DfaLse] 

Inserting and DeLeting 
clean I name "release unreferenced entries" 

. . [forg na-me from: seLf dog "sUck, hu.h" 
[(selfona,me) refct = 1 :> [self delete: name]]] 

delete: name 
[na,m.e Ls: Vector:>[super delete: name] 
uClLues 0 (seLf f Lnctorerror: na,me) (- nil. 
super delete: name] 

insert: name ltV ith: value 
[seLf insert: ncnne. 
uaLueso(seLf fLndorerror: na-lne) (- vaLue] 

insertaLL: names "defa u.lt value is nU" 
[self LnsertaLL: ncunes wLtn: (Vector new: names LengHt)] 

insertaLL: names with: vats I L "insert tnany entries" 
[forg L to: na,mes Lengtn d.og 

[seLf Lnse rt: names 0 L w itn: vats 0 i]] 
with: names values: vats I L 

[forg L to: nalnes Length. dog 
[seLf Lnsert: nClmesoi wLth: uatsoL]] 

Private 
growto: size I nClnle copy 

[copy f- seLf cLass new LnLt: size. "create a copy of tl1e nel,-v size" 
forg na·me fronl: seLf dog 

[corlJ Lnsert: name wLth: seLf onanle] "/1ash each entry into U" 
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self copl)from: copy] 
rehash I i copy 

[copy f- DiGtLonart) nevv init: self size. "create a copy" 
forg L to: objects Length dog 

Cob jectso i=nLL:>[] 
copt) insert: objectsoi with: valttesoi] "hash each entry into it" 

self copt)fronl: coptj] 
swap: i with: j 

[v(,llttes sWetp: i with: j. 
super SWetp: i with: j] 

values [Ovalues] 

Inversion 
aslnvertedVector lsi v "in {onn ((value, object), .,.)" 

[s f- (Vector nel'\J: objects Length) elsStream. 
forg L to: objects Length cLog 

[ob jectso i=nit~ [] 
v f- Vector new: 2. vo 1 f-vaLuesoL Vo2f-objectsoi. 
s next f- v]. 

fls contents] 
invert 

[flseLf invertto: (DictLona,rt) new init: objects Length)] 
invert: obj I L 

[forg i to: vaLues Length dog 
[values 0 L=ob j:> [flob j ec ts 0 L]] 

flfaLse] 
invert to: aiGt I L 

..J 

[forg i to: objects Length dog 
[objectsoi=nLL:> [] 
cHct insert: valueso i with: objectso L]. 

fleLLet] 

S~jstemOrganiZ(ltLon cLassLft): c7 DLctLon(,trtj under: 'Sets etnet DictLonetries' . ..J 
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Class new title: 'HashSet' 
subclassof: Object 
fields: 'objects' 
declare: "; 
asF olLows...J 

"HasnSet" 

HasllSets are pure sets of objects ~vLth no associated values. H011JeVer, since 
.tlley alloJ,v callers to determine t/1e location of objects in the hash table, 
subclasses such as Dictionary and MessageDict can provide parallel tables to 
hold values. Such subclasses lnust intercept grOJ·vto: and reorder their o];\)n 
tables then. 

Initialization 
copy "17 a copy of lne" 

[OseLf cLc~ss new copyfrom: seLf] 
copyfrom: hset "Utke on state of hset" 

[objects ~ hset objects copy] 
init 

[seLf inLt: 4] 
init: size 

[objects ~ Vector new: (size max: 2)] 

Access to parts 
asStream 

[OseLf contents asStream] 
contents I ob j strm 

[strnt <- (Vector new: Objects length) asStrecLm. 
forg obj from: objects ct.og 

[obj=nLL:>[] strm next~ obj] 
f)strnt contents] 

size [nob jects Length] 

Searching 
find: ob j I i "tUndex if found, else false" 

[i ~ seLf f Lndo rniL: ob j . 
objectsoL=obj:>[f)L] nfaLse] 

findorerror: name I L 
[L ~ seLf f LnaornLL: nCLme. 
objectsoL=nante:> [OL] 
"aUOJ1J the user to put a correct value into i" 
user notLfy: nalne asStrLng+' cannot be founct'. OL] 

has: obj 
[Oobjects o (seLf fLndornLL: obj )=obj] 

Insertion and deLetion 
deLete: obj I L j l 

(,-', [obj is: Vector:>[forg L from: obj dog [self delete: i]] 
\.. .-) L(- self fLndorerror: obj. 

objectsoL~ nil. 
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Lf- objects length., 
untiLg ob jectso (if- [i=L:> [I ] i+1 ]) =niL eto g 

[i=(j f- seLf findornil: ob jectso i):>[] 
seLf swc~r: i w lth.: j] 

] 
insert: ob j I i 

[seLf findorinsert: ob j. Oob j] 
insertaLL: ob js I x 

[forg x from: objs dog [seLf insert: x]] 

Grow[ng and shr[n~[ng 
pacJzprobes I tot n L l ob j "O( fullness, avg #probes)" 

[tot f- n f- O. L f- Objects length., 
forg ito: L dog 

[(ob j f- ob j ec tso l) =nLL:> [] 
tot f- i-obj hCLsh. \L+tot. nf- n+1] 

n=o:>[f)(1 ,1)] 
O«n asFLoat/L) , (tot asFLoat/n))] 

"CLass J1ld packprobes(0.4921875 2,53968255 )" 
shrink I tabLe oLcLtabLe 

[oLcttable f- self. . 
table f- oldtabLe growto: (2 max: OldtcLbLe sLze/2). 
untLLg table size=oldtabLe size ctDg 

[(oldtabLe size-table size) print, user show: ' '. 
oLcLtabLe f- tClbLe. 
ta,bLe f- oLdtabLe growto: (2 max: oLcLtabLe size/2)] 

11 table ] 

, Prtvate 
findorinsert: ob j I L "insert if nut found, " 

[i f- seLf f indo rnLL: ob j , 
ob j ec ts 0 L=ob j:> [f) i] "found it" 
self spctrse:>[objectsoL (- obj. OL] "insert if rODln" 
self growto: objects Length-*2, "qrorv" 
f)seLf f indo rinse rt: ob j "and insert"] 

findornU: ob j I i Loc "Oindex if fou.nd or available slot" 
[Loc f- obj hash \objects Length, 
forg i to: objects Length dog 

[Loc (- [Loc=objects Length:> [1 ] LoC+I], 
objectsoLoc :: nLL:> [OLoc] 
objectsoLoc = obj:> [OLoc]] 

01 "table full - caller 111ust check for hU"] 
growto: size I cor~ L 

[cor~ (- seLf class new init: size, "create a copy" 
forg i front: self eto g 

[copy insert: i] "Ilaslt eaclt entry into it" 
ol'Jjects (- cop~ objects] 

objects [f)objects] 
ob jectsf- objects 
rehash I i cor~ 

[copy (- HashSet new init: self size. "create a copy" 
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,/ forg L to: objects length ctog 
~ . [objects o L=niL:>[] 

cor~ Lnsert: ob jects o L] "Itash each entry into it" 
objects ~ cory objects] 

sparse I t n 
["Otrue if (1 max: 1 / 4 of table) is nil" 
n <- objects Length. 
forg L to: objects Length dog 

[ob jects o L=nLL:> [ (n~n -4 )~O:> [f1true ]]] 
f1faLse] 

swap: i with: j 
[ob j ec ts swctp: i w Ltlt: j] 

..J 
SystemOrganlzation classify: c7 HashSet under: 'Sets and DLctionarLes'.-1 
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Class new title: 'MessageDict' 
subclassof: HashSet 

"tvlessageDict" 

fields: 'methods" < Vector of Strings> ltvhich are the compiled 
methods for each message" 

literals "<Vector of Vectors> which hold pointers to literals used 
in the methods" 

code "<Vector of Strings> which are the source text for each 
message" 

bac~pointers "< Vector of Vectors> which are the tables of text 
location us pc for each rrtessagem 

declare: "; 
asF ollows--1 

fvlessageDicts hold the source code and cOl1tpiled lnethods for each rnessage to a 
class. The source code is a packed paragraph (see Paragraph packlntoStrLng). 
The lnethods contain pointers to Uterals, an.d rnust be specially freed, If a 
method is being executed during its redefinition, its release 111ust l?e delayed 
(its Literals gets held in CodeKeeper), Finally, MessageDicts must be copLed to 
be groz"vn, so that current use is not distuIbed, 

. Initialization 
copyfrom: diet 

[self objects ~ ct.lc t ob j ec ts co py. 
rnethoct.s ~ dict methocts coptj. 
code ~ ciict code copy] 

init: size 
[methoct.s ~ Vector new: size. 
code ~ Vector new: size. 
saper LnLt: size] 

Inserting and Deleting 
close I L "recycle all code and literals pointed to" 

[forg L to: methods Length. dog 
[l11e thods 0 L= nit:) [] 
self freeMetho(J: methoaso L] 

self LnLt] 
delete: name I i 

[L ~ Self fLn<,10rerror: narne. 
self freeMethoa: l11.ethocisoi. 
methoct.so L~ codeo L~ nil.. 
sllrer delete: nClm.e] 

insert: name methoct: m Literals: L 
coae: c back pointers: b I L copy 

[L ~ seLf fLnct: Hayne:) "if nanle is already there" 
[seLf free Method: lnethodso L. 
seLf haul L Lte ret Is: L. 
lnethoasoi ~ m. codeoi ~ c] "tJ1en insert it, and return self" 

cor~J ~ [self sparse:)[self] 
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seLf grovvto: methocts Length,*2]. "Otherwise, copy if necessary" 
cop~ object~o (cop\:-) fLnclornU: ncune) (- na.me. "and insert" 
f1copy insert: na.rne lnethoct: m LiteraLs: L 

code: c bac~pointers: b] 
purge: set ["demand purging invalidates checkpointinq"] 

Access to parts 
code 

[f)code] 
code: n.ame 

[11code o (seLf finctorerror: name)] 
code: name (- str 

[flcocieo (seLf fLndorerror: name) f- str] 
invert: method I L 

[forg L to: lnethods Length dog 
[methoaso L=methoa:> [flob jectso L]]. 

OfaLse] 
Literals: name 

[OseLf LLteraLsln: methoctso(seLf fLnctorerror: name)] 
method: name 

[Ometnociso (seLf finaorerror: nalJ1e)] 
methoctorfatse: name I L 

[i f- seLf f Lnct: name:> [f) me thocts 0 L] 0 false] 
methods 

[11 me thocts] 

Code aspect Of Strings 
freeLiteraLs: v I mit "lovver refet Of allLLterals" 

. [u Length=o:> [] 
m (- u nail. 
forg i to: v Length dog 

[t (- memo(m+L-l). voL f- niL memo (rn+L-l ) (- t] 
u unNaii] 

freeMethod: m I v c L t "lnethod pointed to fly sonle vector (diet or keeper) 
and (upon entry) l1y 111. If any other O1~ners, refet J/vill be >2. 
*Expects Interpreter to nil args on eallers staek*" 

[m refct>2:>[MetnodKeeper nextf- nt] "keep it" 
vf- seLf LLteraLsln: m. "free Us literals" 
v Length=o:> [] 
c f- v nc~iL "fasten seat belts" 
forg L to: v length dog "lorver refct Of eaeh literal" 

[t (- mento(c+i-l). voL (- nil. memo(c+L-I) (- t] 
v unNaiL] 

freeMethods I v L "Free kept lnethods no longer used" 
[Uf- MethodKeeper contents. 
MethoctKeeperf- (Vector new: 10) ClsStream. 
forg L to: V length dog 

[self free Me tnoct; U 0 i] 
] 

r--\\ hoLdLiterats: v I m L t "ralse refct of allllterals" 
\'----/ [u=niL:>[] v length=o:>[] 
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~- ... / 

m ~ v nail. 
forg L to: v Length- dog 

[ t f- voL. me In 0 (In +L -1) ~ -1. voL ~ t] 
v unNail] 

hoLdMethocts: v Ii" a random insertion just to make it legal form" 
[forg L to: V Length dog 

[seLf insert: L method: voL Literals: niL code: nil bac~pointers: nil]] 
LiteraLsln: rnetnoa I i v "return the lUeral vector imbedded in this method" 

[method=niL:>[f)Vector new: 0] 
method Length<8:>[r) Vector new: 0] 
methodo2=41 :>[()Vector new: 0] 
v ~ Vector new: meth-odo6-6/2. 
forg i to: V Length- dog 

[voi ~ (methocl word: 3+i) asObject] 
11v] 

Private 
growto: size I na,me cop~ i 

[cop~ f- MessageDLct new init: sLze. "create a copy Of the nerv size" 
forg nalne from: seLf dog 

[i (- seLf fLnctorerror: name. "hash each entry into it" 
cop9 f- cop9 insert: name method: methocisoL 

Liter(,lLs: [LiteraLs=nil:>[nlL] LLteralso i] code: cOMoL bctc~poLnters: nil] 
f1cop~] 

swap: L l'vLth.: j 

.-J 

[methocis swap: L wLth-: j. 
code swap: L with-: j. 
super sltvap: i wLtl1: j] 

S~stemOrganLzatLon classify: c7 MessageDLct under: 'Sets ancl DLctLonClTLeS' . .-J 
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Class new tttle: 'Symbol Table' 
subclassof: DtctioYlary 
fields: " 
declare: "; 
asF allows"'" 

I associate each of my objects with an object reference 

Access to parts 
ref: name 

[11super o name] 
ref: name ~ vat 

[f)suveronc~me ~ val] 

Searching 
o name 

[fHsuperona,me) value] 
aUCalLsOn: selector from: cLassNames I class Name s w cL seL 

[[selector Ls: Vector=> [] selector ~ selector LnVector], 
s ~ Stream defauLt, 
use r dLs pla,~of f wh.i1e g 

[forg classNc~me front: classNames aog 
[cL ~ seLfoclassName, 
forg seL from: selector dog 

[w f- cL wh.osenas: set. w Length.=o=> [] 

"symbol Table" 

s append: classNl-lllte i Clppen(~: '=>'; append: w as String ; cr]]], 
11s contents] 

aURefs "rvJuu 111etl1ods reference lny vari.abLes (I (un probably 'Undeclared')" 
[flseLf al1RefsTo: self contents frOln: user cLassNl-lmes] 

al1RefsTo: symbol from: cLassNames I s 
[[s~mboL Ls: Vector:> [] s~JlltboL f- s~ntbol LnVector], 
nSn1alLtaLk aLlCallsOn: (s~ntl}oL transfonng s tOg (self ref: s)) from: 

class Names ] 
invert: ob j I L 

[forg L to: values length. dog 
[nLl==(vaLues o L)::>[] 
ob j == (vaLues 0 L) value ::> [nob j ects 0 L]] 

11fatse] 
invertRef: ob j I i 

[forg L to: values length. aog 
[obj ==(vaLues o L)=>[11ob jects o L]] 

11fatse] 
Look up: name I r 

[rf-super Loo~up: nalne::>[f)r vClLue] t1faLse] 
LookupRef= name 

[f) s upe r Loo~ IIp: nc~me] 

InserttoYl 
o name ~ x 
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[fl (s L~per 0 name) vaLue f- x] 
declare: name "Take ref(s) and value(s) from UndecLared, if narne(s) there" 

[seLf declare: name from: Unctecu;~red] 
declare: name as: x I a s 

[name is: Vector:> 
[s f- x asStream. forg a from: name aog [seLf declare: a as: s next]] 

seLf declare: name. 
seLf 0 name f- x] 

declare: name from: symTab I a "take nante(s), ref(s) and value(s) from 
symTab" 

[na.me is: Vector:> [forg a front: name dog [seLf aecLare: a from: symTab]] 
seLf has: name:> [] 
syln Tab has: nCLme=> 

[super Lnsert: name wLth: (sym Tab ref: name). 
sy m T ab dele te: name] 

seLf insert: name wLth: nil] 
define: name as: x "synonym" 

[flseLf declare: nctme as; x] 
insert: name with: x 

[ [seLf has: name=>[] 
super Lnsert: name wHit: ObjectReference new]. 

seLfoname ~ x] . . 
insert: narne with ref: ref 

[super Lnsert: name wLth: ref] 

Growing and shrinl~ing 
growto: size I ncune copy 

[copy ~ seLf class nev\} LnLt: sLze. "create a copy of the nel'v size" 
forg name from: seLf ctOg 

. [copy Lnsert: name wLtltref: (seLf ref: name)] "hash each entry into it" 
seLf copyfrom: copy] 

rehash I i copy 
[copy ~ SyrnboLT GlbLe new Lntt: seLf sLze. "create a copy" 
forg i to: Objects Len9tlt dog 

rob jects o L=niL:>[] 
copy insert: objectsoL withref: lJctLuesoL] "Itash each entry into it" 

seLf copyfrom: copy] 
--1 
SystemOrga.nLzatLon cLassLfy: ~ SymboLT able under: 'Sets anci DLctLoncLrLes'.--1 
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"'----/ 

Class new title: 'SystemOrganizer' 
5ubclassof: classorganizer 
fields: " 
declare: "; 
ClsF allows"'" 

"systemorganizer" 

Provides an organization for the classes in the system just as ClassOrganlzer 
organizes the n1essages l1Jlthin a class, (In fact, the only difference is the 
filout/printing Inessages,) 

F ilout and printing 
fUoutCategory: cat I f aLL a 

[user aispl!t~offwh.i1eg 

] 

[f f- dpO fite: (cat+'.st.') asFiteName. 
aLL f- seLf supercLassOrcter: cat. 
f filoutclass: aU. 
forg a from: aU dog [(SmaUtaikoa) noChanges]]. 

printAU I 'cat 
[forg cat from: comment Vector dog 

[seLf printC(ttegor~: cat]] 
printCategory: cat I f "in alphabeticaL ont.er" 

[user aispLa~offvvh.Ueg 
[f f- PressPrinter init Of: (dpO fUe: (cat+' .press.') asFUeNctme). 
f printcl!l,ss: (seLf categor~: cat). 
f cLose]] 

supercLassOrder: cat I aLL Lis a i c sup "Arrange classes in supercLass oraer so 
the ~ can be f i1ed in" 

--1 

[LLs~ (self ca,tegor~: cat) cop~. aLL f- (Vector new: Lis Length.) asStream. 
vvhileg lis Length>O dog 

[Lf- 1. 
t,t,ntiLg 

[a~ LisoL. SU,pf- Cf- SmaLLtaikoa. 
untiLg "Ma~e sure it aoesn't h.a,ue an as yet unprinted supercLass" 

[SUpf- sup supercLass. 
sup=niL~[true] 
Lis has: st,t,p title t,t,nlque] 

dDg [J. 
sup=niL] 

aog [i~ L+1]. 
aLL next f- ct. 
Lis f- Lis dele te: ct]. 

f)aLL contents] 

S~stemOrga,nizatLon classify: c7 S~stemOrga,nLzer unaer: 'Sets and 
DLctiDnC,lrLes' .--1 
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'~, Class nel'V title: 'Cursor' 
subclassof: Object 
f[eLds: 'b[tstr offset' 
declare: "; 
asFoLlows~ 

"Cursor" 

I ant a 16 x 16 dot ntatrix suitabLe for use as the Alto l1ardl,vare cursor 

In[t[al[zat[on 
fromString: bitstr [seLf fromStrLng: bLtstr offset: 000] 
frornString: bitstr offset: offset 
fromtext: str [seLf fromtext: str offset: 000] 
frorntext: str offset: offset I L s n c [ 

"Not great, lnlt cOlnpatlbLe l/vLtI1 printon," 
l1Ltstr ~ StrLng nevv: 32. 
s ~ str asStrectm. s next. 
forg L to: 16 clog 

[n ~ O. 
vvltLLeg «c ~ s next)=060 Orgc=061) dog 

[n ~ (n LsltLft: 1)+(C-060)]. 
bLtstr worci: L ~ n]] 

offset: offset 

',,--/ Hardware cursor 
frompage1 "Load tl1is cursor {rDln the Ilardl/vare Locations" 

[l:>Ltstr ~ StrLng new: 32. . 
BLtBLt new forCursor; sourcebase~ 0431; ctestbase ~ bLtstr; copy: storLng] 

Convers[on 
printon: strm I L 

[strnt Clppen(J: 'ClLrsor new fromtext: "'. 
forg L to: 16 d.og 

[stnn cr. 
(bLtstr vvorct: L) prLnton: strm base: 2] 

strm clppenct: '" offset: '; prLnt: offset; append,: '.'] 

Aspects 
offset [f)offset] 

Show[ng 
show [ 

"copy this cursor into the page 1 11ardrvare locations" 
BLtBLt new forCu,rsor; destbGlse~ 0431; sourcebase ~ bLtstr; copy: storLng. 
user cu,rrentCursor: seLf 

"the foltowLng sta,tel'nent lviU copy b(,1C~ Lf we ever need to" 
"BLtBLt new forCu,rsor; sou rcebase~ 0431; aestbclse ~ bLtstr; copy: storLng"] 

showwhUeg expr I old-cursor v<.llue [ 



oLdcursor f- user currentCursor. 
"'----., self show. 

G 

vaLue f- expr evaL 
oldc ursor show. 
(tvaLue] 

compatibility 
topage 1 [self shovv] 
-1 
SystemOrgcLnLzatLott classify: ~ Cu.rsor lLncter: 'GraphicaL Objects' . ...J 
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Class new title: 'Form' 
subclassof: Object 
fields: 'extent bits offset' 
declare: 'white reverse over blC1CI~ under'; 
asF ollows...J 

"Form" 

T his cLass is a virtual bit map represented as a srnalltalk String 

INIT 
cLassinit 

["sets IIp colors and effectos for BITBL T." 
blac~ (- 0-1. 
vvltLte (- O. 
OlJer (- O. 
uncler (- 1. 
relJerse (- 2. 
] 

extent: extent I 
["crea,tes a lJLrtuaL bLt m.ap wLth. wuHIt = extent x c,lnd height = extent Ij." 
bLts (- StrLng new: « extent X)+15)/16 ,~ 2 * extent Ij. 
offset (- (000). 
self white. 
] 

from/mage: image 
["creates a lJLrtual bLt lnap wLth vvulth = (Lmage vVicLth) cl-ncl heLght = (Lrnclge 

. heLght) wLth th.e bLts in Lmage." 
offset (- 000. 
extent (- Lmage extent. 
bLts(- (Lmage rectangle) bLtslntoStrLng 
] 

from rectangle: r 
["creates a lJLrtuaL bLt map vvLth width = (r wWth) c,lncl height = (r heLgltt) 

w Ltlt the bLts Ln r." 
Offset (- 000. 
extent (- r extent. 
bLts(-- r bLtsln.toStrLng 
] 

fromuser I r 
["create a nevv Fornt whose rectangLe Ls specLfLea blj the user. " 
r (- Rectangle new fromuser. 
Offset (- 000. 
extent (- r extent. 
bLts(- r bLtslntoStrLng 
] 

r", 
~) PATTERN ACCESS 
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u 

bits 
["return the strLng containLng the bLts)" 
f) bits 
] 

black I i 
["sets aLL bLts in the fonn to bLa,c~ ( to ones)" 
forg i to: bits Length clog [ bitsoi f- 0-1] 
] 

gray I L 
["sets clLL bLts in the fonn to gra~ ( to gra~)" 
forg ito: bLts Length ct.og [ bitsoi f- 025252] 
] 

white I L 
["sets aLL bLts in the form to white ( to zeros)" 
forg ito: bLts Length dog [ bLtsoi f- 0] 
] 

MODULE ACCESS 
extent 

["retu,rn the extent (wl(Lth0heLght) Of the Fonn" 
f) extent 
] 

height 
["return the heLght Of the Form" 
f) extent ~ 
] 

Offset 
["return the offset Of the Form" 
f) Offset 
] 

Offset: Offset 
["set the offset Of the form" 
f) self 
] 

width 
["return the wWth Of the Form" 
f) extent x 
] 

FILING 
read: filename I f strip w h form strLpl1eLght leftouerLLnes i 

["Reads the Form from the cLLs~ in the format ll\)idth,heLght,bits." 
f f- (ctpo fite: f ilenam,e). 
w f- (f nextworcL). 
h f-(f nextvvord) .. 
extent f- w 0h. 
w*h < 16000~ 

[bits f- (Form new extent: extent) bits. 
f into: bLts. 
f close. 
] 
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/ strLpheLgltt f- 50. 
1,,-- " LeftoverLLnes f- h \ strLphei9ht. 

fOrnt f- (Form nevv extent: vv 0stripheLgltt) . 
strLp f- fonn bLts. 
forg L from: (I to: It-strLplleigltt by: strLplteiqltt) dog 

[ f Lnto: strLp. 
form copy to: (00 L) effec t: over. 

] 
f close. 

] 
write: filename I f 

["Sclves the Fonn Ln the formclt wLGlth,height,bLts." 
ff- (<-tpo file: fiLencLme). 
f nextwora~ (self wLcith). 
f nextworaf- (self height). 
f (lppenct: bLts. 
f shorten; close. 
] 

DISPLAY 
dispLayat: path effect: effect cLippectBy: cLiprectl r L 

["basLc fornt dLsplclY prLmLtLve" 

pa,tlt Ls: PoLnt ~ [ r f- Rectangle new orLgLn: pettit extent: (self extent). 
r bLtsFrOll1StrLng: bUs mode: effect clLppectBy: clLprect. ] 

pa,tlt Ls: pa,tlt ~ [forg L to: pcttlt lengtlt ct.og [ self ctLspl(,l~~elt: pa-tltoL 

] 
..J 

effect: effect clLppeclB~: clLprect] ] 

SystentOrganLzettwn cLassLfy: c-> Form under: 'GraphLccll Objects'.--1 
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Class new tttle: 'ForrnSet' 
subclassof: Object 

"F orrnSet" 

fields: 'stJctce spaceorigtn image stril~e styLe stylei,ndex form index 
offsettable' 

declare: 'imageindex bttmover '; 
asF ollol-'\Js...J 

An object for hoLding sets of fonns, Tile ntost conventional use l,vill be as a 
repository of a set of fonns typically identified CiS characters IltJl-1en seen on the 
dispLay or on paper. The fornts rvUf. be ascessU?le l1Y passing a one-character 
stri.ng or a nuntber. 

ACCESS 
asF orm: formindex I f 

["returns the fornt inc/exed by fonnindex ," 
self chec~Lnctex. 
f ~ Forrn new extent: (self wutth) 0 (self heLght) . 
bLtmover destraster ~ (f wutth + 15 / 16). 
bLtmover destx ~ o. bLtrnover etest~ ~ o. 
bLtmoLJer SOltrCex ~ (self origLnx). bLtmover source~ ~ o. 
bLtnl0LJer wLath ~ (self wuLth). 
bLtlnOLJer heLght ~ (seLf ascent) + (self descent). 
bLtmover sourceraster ~ (self worcLwidth). 
bLtmoLJer destbase ~ (f bLts). 
bLtlnOLJer souTcebase ~ strike. 
bLtmoLJer ctstrike ~ faLse. 
bLtmover sstrike ~ true. 
bLtmoLJer Cor~: storLng. 
o f 
] 

changeascentto: newascent 
[ "ncrv ascent for F onnSet" 
self ct£lt<l(lscent: (newa,scent - (self ascent» 
] 

changedescentto: newaescent 
[ "nerv ascent for FonnSet" 
self deltadescent: (newdescent - (seLf descent» 
] 

changewtctthof: formindex to: width. 
[ "ne/v l-'tJidth for fonn a t index" 
seLf chec~Lnelex. self eteLtal/vidthof: fonnLnct£x b~: (wuLth - (self width» 
] 

cLasslnit 
["Just initialize the bitnlover for norv," 
bLtrnoLJer ~ BLtBLt LnLt 
] 

copy: formindex to: pt I f 
["copies the fonn indexed l1Y fonnindex to pt," 
self chec~Lndex. 
"f f- In1clge nevv size: (self width) 0 (self height) ell: pt." 
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bitlnover aestraster ~ «user screenrect) wLdtlt + 15 / 16). 
\,j bitmover destx ~ pt x. bitnl0uer desty ~ pt y. 

bitrYlover sourcex ~ (seLf oriqLnx). bLtmover source~ ~ o. 
bLtlnover wi~JUt (- (seLf wicltlt). 
bLtn-lover heigltt (- (seLf ascent) + (seLf descent). 
bLtlnover sourceraster ~ (seLf vvorctwldtlt). 
bitn-lover d~stbase ~ (l'nemo 066). 
bLtlnover sourcebase ~ strike. 
bLtmover strike ~ true. 
bLtn10ver cop~: orLng. 
o seLf w uttltof: forminctex 
] 

copy: formindex to: pt effect: effect I f 
["copies the fonn i.ndexed tJlj forntindex to pt." 
seLf chec~ Lndex. 
"f ~ Ilnage new size: (seLf wLcttlt) 0 (seLf Iteight) at: pt." 
bitn10ver aestraster ~ «user screenrect) width + 15 / 16). 
bLtn10ver destx ~ pt x. bitnl0uer destlJ ~ pt lJ. 
bitlnover sourcex ~ (seLf origLnx). bLtmover sourcelJ ~ o. 
bitmover wLdtlt (- (seLf wicHIt). 
bLtl'nover heigltt ~ (seLf ascent) + (seLf descent). 
bLtl'nover sourcenlster ~ (self HJordwldth). 
bLtn10ver destbase ~ (memo 066). 
bLtmover sourcebase ~ strike. 
bLtn10IJer strike ~ true. 

L bLtmover copy: effect. 

] 
copyrange: start to: stop from: sourceset startingat: cieststart 

I sCLvebac~grollnc:t sClvebLts L f 
["copy a range Of fonns front one set to anotl1er" 
user ctispullJoffwhiLeg 
[ 
[sourceset is: FonnSet => [] 

]. 

sou rceset is: String => [sourceset ~ FormSet new from: sOlLrceset] 
user notLflJ: 'IllegaL sourceset -- not StrLng or Formset.' 

savebuc~ground ~ 
Fonn new size: (sourceset YYlclxwLdth) by: (sourceset height). 

savebac~groun(J trclnslate: 000; scale: 1. 
savebLts ~ savebac~grounct bLtslntoStrLng. 

forg i from: start to: stop dog 
[f ~ sourceset cOplj: L to: 000. seLf incLude: aeststart vvith: f. 
aeststart ~ aeststart + 1 ]. 

savebac~grou.nct bLtsFromString: sClvebits. 
] 
] 

currentforminciex 
["return index Of fonn Last touched" 
11 fonnLnctex 
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] . 

currentformorigin I lmage lndex 
["return i.ndex in ilnClge of {ann last touched" 
ln1.ctge lndex (- lInage f lnci: formlndex. 

f1 space ptofch.ar: imagelnctex. 
] 

from: striJ~e 
["Make a {onnset out Of stri.ng in strLke fonnat" 
seLf classlnit. seLf install: strike 
] 

from: first to: Last ascent: ascent aescent: descent 
styLe: styLe styLeindex: styLe index name: name 
["Make a.n en1pty fonnset." 
seLf cLasslnit. 
offsettabLe (- String new: (Last - first + 3) ~* 2. 
offsettable alL (- a. 
0ffsettable ll\)orci: (Last - first + 3) (- 4. "1,vLdth Of Ulegal {orn1" 
strike (-

String nevv; (9 "header" + ascent + descent "space {or iUe9al (orn1") .* 2. 
strike aLL (- a. 
seLf t~re: 0100000. "for the outside rvorld" 
self first: first. 
self last: Last. 
self wordw Ldth: 1. "only Llle9al form" 
self ascent: (LScent. 
seLf descent: descent. 
seLf maxwuLth.: 4. "1-vLdth Of i.lleqal {onn" 

strike (- strike concat: offsettabLe 0 (I to: offsettclble length), 

"111ash in tJies Of illegal {ann" 
"LeftsLde" 
bLtn1.ouer destraster (- (self wordwuith). 
bLtmouer destx (- 0, bLtlnouer ctesty (- 0, 
bLtlnouer vvLdth (- I. bLrrnouer h.e~h.t (- (seLf ascent) + (seLf descent). 
bitn1.ouer destbase (- strike, 
bLtn1.ouer strike (- true. 
bitmouer fUl: storLng color; blac~. 
"rlqrltsLde" 
bitl'nouer destx <- 3. 
bLtmouer strike (- true. 
bLtn1.ouer fill: storLng color: blac~. 
"top" 
bLtlnouer width (- 4. bLtmouer h.e~h.t (- 1, bltmouer destx (- o. 
bLtlnouer strike (- true. 
b Ltlnouer f U.L; storlng color: bLctc~. 
"{'at tOln" 
bLtn1.ouer dest~ (- (seLf ascent) + (seLf descent) - I, 
bLtmouer strike (- true. 
bitInouer fill: storlng color: blac~. 

self install: strike. 
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self uvdcHesegLength., 
[style == nlL => [] 

style setfont: styLeLndex nCLrne: name fromstrLng: strike] 
] 

fromspace: pt to: dest 
["get fornt selected from space" 
formLnclex ~ image 0 «space chctrofpt: pt) ntLn: 256), 
() (self co p y: fonnLnctex to: dest), 
] 

fromstyte: styLe styleindex: styleind€x 
[" Make a fonnset ou.t of string in strike {orntat" 
self cLasslnLt. self LnstalL: style fonts o (styLeLnct.ex+l ) 
] 

height 
["return height of frOl1lset" 
()seLf ascent + self descent 
] 

include: formindex }'\Jith: form I newoffsettabLe newstrike L j 
["Put a {ann into the fonnset" 
(formLndex > (self f Lrs t» ctnd: 

(forntLndex < (self last» => [ self replace: forntLnctex wLUt: form] 

formLndex < 0 => [user notLfy: 'ForntLnctex < 0 ilLegal for formset,'] 
formLnctex > 255 => [user notLfy: 'FormLndex > 255 LLLegal for formset.'] 

[formLndex < (self fLrst) => 
[newoffsettabLe ~ 

StrLng new: «self fLrst) - formLn(,tex + (self abslength» -* 2. 
newoffsettabLe alL ~ O. 
j ~ (self fLrst) - fonnLnd,ex + 1 • 
forg L from: j to: «newoffsettclble Length) / 2) dog 

[newoffsettabLe word: L ~ strike word: Of fsettabLe + (L- j)], 
] 
newoffsettabLe ~ 

StrLng new: «self absLength) + formLnctex - (self Last» * 2. 
newoffsettabLe alL ~ o. 
forg L front: 0 to: «self Length) - I) ctog 

[newoffsettabLe vvord: (L+I) ~ strike wonJ: offsettclble + L]. 
forg L frOln: (self Length) to: «newoffset t(,tble Length) / 2) clog 

[newoffsettabLe word: L ~ strike H)Orct: offsettabLe + self Length]. 
newoffsettabLe vvont: «newoffsettabLe Length) / 2) ~ 

strike word: (offsettabLe + self Length + 1 ), 
], 

newstrike ~ StrLng ne~v: (9 "header" + «self wordwLdth) * 
«self Clscent + self descent» "['JUs"» * 2, "nel~ space for bits" 

forg L to: 9 dog 
[newstrlke word: L ~ strike wont: LJ. "fill in header Of neJ'V font" 

bLtmover destraster ~ (self word,width), 
bLtlnover destx ~ o. bLtmover ctesty ~ o. 
bLtmover sourcex ~ o. bLtrnover sourcey ~ o. 
bLtmover ltVk1th ~ (seLf strikeriqhtx). 
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bLtmouer heLgltt ~ (seLf ascent) + (seLf descent). 
bLtmouer sourceraster ~ (seLf vvorelvvultlt). 
bitr)1ouer ctestbase ~ nell\Jstri~e. 
bLtmouer sourcebc~se ~ strike. 
bLtynouer strike ~ tru-e. 
bLtntouer copy: storLng. 

"copy the xtabLe" 
nevvstrike ~ 

nevvstrlke concat: nevvoffsettabLe 0 (1 to: newoffsettclbLe Lengtlt). 
seLf install: nevvstrlke. 
[form-Lndex < (seLf first) => [seLf first: formLnctex] self Last: fonninctex]. 
seLf replace: forminGtex wLtlt: form. 
] 

initspClceat: spaceorigin I L run PG~ra 
["/1uJke a space for fonnset viel/vinq" 
irnage ~ String new: 256. 
Lntage aLL ~ O. 
forg i froIn: «seLf first) to: (seLf Last) +1 ) 

dog [imageo (L-1-1) ~ L]. 
n~n <- StrLng nevv: 2. 
run word: 1 ~ 16 * (styLeindex) + 0177400. 
pa.ra ~ 
Paragrclplt new text: image rtJns: run c,lllgnntent: O. 
[space == nil => [] space erase J. 
SPGlCe~ TextfreI-me nevv pa-rc~: para 

J 

freI-me: (RectGll'1gLe new orLgin: spaceoriqLn extent: 
«seLf Last) - (self first) o't\- (self maxwuttlt) / 8) 

o 
«seLf ascent) + (seLf ct.escent) * 6» 
styLe: style. 

makecu: name scale: scale 
I f i Lfonn bits drast srast 

["Put out stri.ke in Carne~)ie-Mellon fonnat. 
A typi.cal call 111i911.t look like: 

[Jourset ~ 
- FonnSet neJ'V style: DefaultTextStyle stylelndex: o. 

yourset lnakecu: 'creant 12' scale: 1. 

" 

user ct.LspLayoffwltileg 
[ 
f ~ (clpO file: na m.e + '.CiL'). 
f next\tvorc,L ~ seLf lteLght -* sccILe. 
f nextvvord ~ seLf ntctxw Lcttlt * scale + 15 / 16. 
bLts f- StrLng new: 

«self Ite Lgltt .* scale) -* (seLf maxw tatlt * scale + 1 5) / 1 6» 
-* 2. 

ctrast (- seLf 111axvvidtlt 0* scale + 15 / 16. 
srast ~ (user screenrect widtlt) + 15/16. 
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forg L from: «self first) to: (self L(Jst) b~; 1) ctDg 
[Lform ~ seLf copy: ito: 000. 
[scale> 1 ~ [ifonn bLowl~p: 000 by: scale]]. 
f nextv\JorcL ~ L. f nextl/\Jont ~ seLf wLctth,*scaLe. 

bitmover cLestbase <- bits. 
bitmover ctestraster ~ drast. 
bLtmover destx (- O. bLttnotJer desty ~ o. 
bLtmover sOl~rcebase ~ memo066. 
bLtmover SOl~rceraster ~ srast. 
bLtmover sourcex ~ o. bLtmover sourcey ~ o. 
bLtmoLJer strlke ~ false. 
bLtmoLJer vvLdth ~ (Lfonn width) ,'t-C scale. 
bitmoLJer height ~ (Lfonn heLght) c*- scale. 
bits aLL ~ o. 
bLtmoLJer copy: storing. 
f appenct: bLts]. 

f shorten. f close. 
] 
] 

newspace 
[fIlet user resl1ape/posi.tiol1 space" 
space frame ~ RectclngLe new froynuser. seLf show. 
] 

replace: formindex l-vith: form 
["RepLace fonn in set. Check i11c01ni119 fornt for contpatibUity I-vith fonnset, 
and insert form into fonnset/' 
self chec~ Lndex. 
[form wLdth ;c self width, ~ [self chClngev\JLdthof: formLnct~x to: fonn wutth,]]. 

"copy bits Of fornt into forrnset" 
bLtmoLJer destraster ~ (self worcLwLdth,). 
bLtmoLJer destx ~ (self originx). bLtnlOLJer ctesty ~ O. 
bLtmoLJer sourcex ~ fornl origin X. bLtmoLJer sourcey ~ form origLn y. 
bLtmoLJer 1I\JLdth ~ (self I/vLctth.). 
bLtmoLJer hei9ht ~ (self Clscent) + (self descent). 
bitnl0LJer sOllrceraster ~ «lLser screenrect) wLctth -/- 15 / 16). 
bitmoLJer destbase ~ strlke. 
bitmover sOltrcebase ~ (rnem 0 066). 
bitmoLJer stri.~e ~ true. 
bLtmoLJer copy: storing. 
] 

show 
["ShOH) all the fonns in the set" 
space outline. spa,ce show 
] 

space 
["return textfrante that is space Of fonnset" 
11 space 
] 

spaceframe 
["return fralne Of space" 

11 



/' O(spctce frame) 
,,-~, ] 

". ... , 
{\ 

\ I 
,~.~ 

spaceorigin: spaceorigin 
["reposi.tion the space" 
srace ereLse. (srace frame) orlgLn ~ sraceorLgLn. seLf shovv. 
] 

widUtOf: formindex 
["return width of from at forntindex" 
flseLf w lath 
] 

INTERNAL 
absLength. 

["Return absolute length of fonnset, Le. lUlrnber of fonns in set 
plus space for illegal character and its rigl1tx" 

fl «seLf Last) - (seLf fLrst) + 3) 
] 

ch.ec~ index 
["check fonnindex for legality and rnake into num,ber if necessary" 
[formLnctex Ls: StrLng :) 

], 

[formLndex Length> 1 :) [lJSer, notLf~: 'formLnctex out of range for FormSet.'] 
formLndex ~ formLnctex D 1 ] 

(formLndex < (seLf fLrst)) or: (fonnLnctex > (seLf Last+l)) :) 
[user notLfy: 'formLnctex out of range for UtLs FormSet.'] 
] 

deltaascent: delta I newstrike 
["ascent delta" 
[(seLf Clscent) + deLtcL < 0 :)[deLta f- 0 - (seLf cLscent)]] . 

. [deLtcL > 0 :) 
[" groJ/v" 
ne~,vstrike f- St rLng new: (2 .* (seLf vvorclw Letth.) * aeLta). 
ne~,vstrike au f- 0, "fill rvith J/vhite" 
newstrike f- "add o/dfont i1echter and neJ/v space together" 

(strikeo(l to: 18) conca.t: newstrLkeo(l to: newstrike Length)). 
newstrLke f- ' "1101V add on rest Of old font" 

(newstrike concat: strikeo (19 to: strLRe Length)). 
] 

"shrink" 
newstrike f- (strikeo (1 to: 18) concat: 

], 

strikeo«19 + (0 - (2 * (seLf ltVoniwLctth.) -*- deLta))) 
to: strike Length.)). 

newstrike woret: 6 f- «seLf ascent) + deLta). "reset ascent J/j)ord in font" 
seLf Lnsta,lt: newstrike. "l1eJ/vstrike nOJ/v font Of interest" 
seLf updatesegLength. 
[st~Le == nLL :) [ ] 

(stljLe maxascent) < (seLf ascent) :) [stljLe mCLxascent: (seLf ascent) ]], 
] 

deltadescent: delta I newstrike somes pace 
[" descent delta" 
[(seLf descent) + deLtcL < 0 ~ [ deLta, f- 0 - (self descent)]]. 
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[cleLtCL > 0 ~ 
',.j [somespace (- String new: 2 -* (seLf wonivviclUt) ~~ deLta. 

SOlnes pace ctlL (- O. 
newstrike (-

(strike 0 (1 to: offsettable - I -* 2) concat: somespace). 
] 

newstrlke (-
(strike 0 (1 to: «offsettclble -I -* 2) 

+ «seLf wordw Lett It) "* aeLta, -* 2)))). 
]. 
"copy the xtable" 
nevvstrike (-

newstrike concat: strike 0 «offsettable ~~ 2 - 1) to: strike lengtlt). 
newstrike word: 7 (-

«seLf descent) + c1elta). 
seLf Lnstall: newstrike. 
self updatemcl-xvvLettlt. 

"reset descent r,vord in font" 
"updatedfont noJ,;v font Of [,nterest" 

seLf ll-pdcttesegLengUt. 
[st~le :: niL ~ [ ] 

(st~le m('1xd.escent) < (self aescent) => 
[st~Le Inaxctescent: (self descent)]] 

] 
deltawidthof: inaex by: delta 

I nell\JworctJ;victth. nel,voffsettabLe nevvstrlke norrnaLized,index norrnall2edlast L 
["change r·vldth of fonn at index" 
[deLta < 0 => [(deLta abs) > (seLf w idtlt) => [deLta (- 0 - (seLf w Lettlt) JJJ. 
newworawLetth. (-

[«seLf strikerLglttx) + 15 I 16) ;i: 

(L ~ «seLf strlkerLghtx) + d€Ltct + 15 I 16)) => 
[ i ] 
(self worctw Letth.)]. 

newoffsettabLe (- nell\JwontvvuHIt * 
«self ascent + self descent)) "hei.9I1t" + 9 "header" + I "for 0 addressing". 

XeqCursor shol-vwhLleg 
[ 
nell\Jstrlke (- StrLng new: (9 "header" + (newworctvvLetth. * 

«seLf ascent + seLf descent)) "bUs")) ,'+<·2. "gror.1J/shrink the L1US" 
nevvstrlke alL (- o. 
forg L to: 8 d.og 

[newstrike word: L (- strike wora: L]. 
font" 

newstrlke wora: 9 (- nevvworawLctth.. 

"copy the xtable" 

"fiU in header Of ner1v 

"set raster in nerv font" 

newstrlke (- newstrlke concctt: strlkeo «offsettable o~ 2 - 1) to: strlke Length). 

"set up to copy up to old hits Of fonn in fonnset" 
bLtlnover destrClster (- nel'Vl1JorctwLdtlt. 
bLtrnoLJer aestx ~ o. bLtmover desty (- o. 
bLtntover sourcex (- O. bLtl110LJer sourcetj (- o. 
bLtlnover wlctth. (- (self or4-JLnx) + (self wLctth.). 
bLtlnover height (- (self ascent) + (self descent). 
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bitmover sourceraster (- (seLf vvorawidth-). 
\'---.-/' bit move r destbase (- newstrike. 

bitmover sOl~rcebcLse (- strike. 
bitmover strike (- true. 
bitmover copy: storing. 

I 

\~ 

"now copy remainder of font" 
bitYl10ver destx (- (seLf origLnx) + (seLf widtn) + deLta. 
bitmover widtn (- (seLf strikerLqntx) - (seLf originx) - (seLf H)Letth.). 
bitmove r SOl~rcex <- (seLf orlgLnx) + (seLf vv idtn). 
bitm.ove r strike (- true. 
bLtmover cop~: storing. 

"shift x-vats" 
nornlaLLzectLndex (- formLnaex - (seLf first). 
normaLLzedlcLst f- (seLf Last) - (seLf first). 
forg L from: «normaLLzectLnctex + 1) to: (normaLLzedLast + 2 "nlax")) dog 

[newstrike word: (ncvvoffsettabLe +i) (-
deLta + (newstrLke word: (newoffsettabLe+L»)]. 

seLf instaLL: newstrike. "set up the updated copy of the fonnset" 
seLf upda,telnaxwidtn. 
seLf upctcnesegLength. 
]. 
] 

install: strike 
["set up a new or refreshed strike" 
[st~Le ~ nit ~ [] st~Le fonts 0 (st~LeLndex + 1) f- strike]. 
offsettclbLe f- (seLf vvorclwidth.) 0,* 

«seLf Clscent) + (seLf c1escent)) + 9 "header" + 1 "for 0 addressing". 
f) strike] 

Length 
["Return length of fonnset, Le, lluJ'ntJer of fonns in set" 
f) «seLf Last) - (seLf fLrst) + 1) 
] 

originx 
["Ren/n! ori9in x of fonn at fonnindex" 
f) (strike }vora: (offsettabLe + fonninctex - (seLf first)))] 

updatemaxwidth I neWm(lXW idtn L 
[" update nUlX J.1Jidth" 
newm(Jxwidtn f- O. 
forg i froln: 

(offsettalJLe to: offsettabLe + «seLf Last) - (seLf first) + 1) 
dog 
[nell\JmaxwLdth. (-

(ne H) nl(,lX w Letth. 
m(,lX: «strike 1l\JOrct: i+1) - (strike word: i)))]. 

seLf maxwuttn: newm(,lxwLdth.. 
] 

upaatesegLe ngth 
["cOJnpute nerv segJ'nent length for fonnset" 
strike wont: 5 (-

(5 "length, ascent, descen t, kern, and 

14 



raster" 

). 
] 

width 

+ «seLf worctw utth-) * «seLf ascent) + (seLf descent)) 
+ «seLf Ulst "rnClX") - (seLf first "min") + 2) 

["Return l1Jidth of fonn at fonnindex" 
11 (strLke word: (offsettabLe + (formLnctex - (seLf first» + 1» -

(strike word: (offsettabLe + (forminctex - (seLf first»» ] 

PARTS 
ascent 

"bits" 
"xtabL" 

["When fonn set treated as characters, describes distance front top of fonn 
to l?aseLLne." 
(l (strike word: 6) 
] 

ascent: ascent 
["\!Vhen fonn set treated as c/1aracters, describes distance front top of fornt 
to L1ClseLLne." 
strike word: 6 ~ Clscent. 
] 

descent 
["vVhen fonn set treated as characters, describes distance frOln [Jottom Of 
fonn to baseline." 
11 (strike worct: 7) 
] 

descent: descent 
["When fonn set treated as c/1c:Jracters, describes distance frOln tJotton1 Of 
fonn to l?aseline." 
strike word: 7 ~ descent. 
] 

first 
[" Heritage fron1 the I-vorLd Of fonts" 
(l(strike worcL: 2) "Inini.Jnuln fonnindex (ascii) in the strike"] 

first: first 
["Heritage front the vvorld Of fonts" 
strike ltvord: 2 ~ first. "n1inilnUln tonnindex (aBcLl) in the strike" 
] 

~ern 
["When fonn set treated as characters, describes distance this fonn is 
to intrude into space Of preceding character," 
11 (strike wora: 8) 
] 

Last 
["Heritage front the }/vorld Of fonts" 
(l(strike wont: 3) "nulxiI11£lIn fonnindex (ascLl) in the strike" 
] 

Last: Last 
["Heritage frDln the }/vorLd at fonts" 
strike word: 3 ~ Last. "rnaxilnUln tonnindex (aBcii) in the strike" 
] 

maxwidth. 
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[" All (onns in this set s to this value" 
1)(strike v\JonJ: 4) 
] 

maxwidtn: rltaxwidth 
[" All {onns in tl1is set S to this value" 
strike word: 4 (- maxw idUt. 
] 

segmentLength 
[" Alnount o{ space allocated for form set - 4" 
1)(strike word: 5) 
] 

strU~erightx 
["Corner x of Last form Ln form set" 
f)(strike vvorGl: (offsettabLe + «seLf Leist) - (seLf fLrst)) + 2)). 
] 

type 
["**8fW ARE -- outside l,vorld has ideas about this value." 
1) (strike word: 1) 
] 

type: type 
["**8fW ARE -- outsi.de yvorLd has ideas a[Jout this value." 
strike wont: I (-type. 
] 

}t\1ordwictth. 
[" ALso Rnorv as the raster o{ the fonnset. 
The I1Jidth in alto l,vords Of tile !Jits Of the fonnset. When the display of a 
(onn is desired, the l,vord and bit address Of the bits Of the fonn 111ust 
lJe discovered, Addi119 the 1·1Jordl/vi.dth to the Ivord portion Of tluu value, 
produces the J1vord address of the second LLne Of the bits Of the fonn, and 
so on until the heigl1t Of the fonn is spanned." 

f) (strike wonl: 9) 
] 

JtVorclwictth.: wordwidth. 

...J 

[" Also RnOIV as the raster Of the fonnset. 
The ],vidth i.n alto l,vords Of the bits Of the fonnset. When the display of a 
{ann is desired, the rvord and bit cult-tress Of the lJits Of the fonn l1lust 
l1e discovered, Addin9 the worcll,vi.dth to the rvord portion Of that value, 
produces the Ivord address of the second LLne Of the bits Of the form, and 
so on until tl1e height Of the fonn is spanned." 

strike wont: 9 (- worctwuJtn. 
] 

S~stemOrga,nLz(ltLon cLeissLf~: ~ FormSet under: 'Gra-phLcaL Objects' . ...J 
FonnSet classlnLt...J 
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C) 

Class new title: 'Image' 
subclassof: Set 
fields: ' origin rectangle path form' 
declare: 'under screen. reverse over bLacf<! white '; 
asF ollo~vs..J 

T his class has not yet been cOInmented 

INIT 
at: origin 

["create a new Image at orLgLn wLUt sLze (1 01). " 
self at: orLgLn sLze: (101) 
] 

at: origin size: size 
["create a new Ilnctge at orLgLn wLth size (wLaUt0hel9h.t). " 
rectetngle ~ RecteLngLe neH) orLgLn: orLgLn extent: sLze. 
self default. 
] 

class I nit 

"Image" 

["sets u,p bLClc~ anel, whLte as colors and ouer ,uncler (uta reuerse elS modes 
also LnLtLcllLzes the neLme screen as an image the sLze of the aLspLa~" 
bLac~ (- 0-1. 
wh.Lte (- O. 
over ~ o. 
under ~ 1. 
reverse ~ 2. 
screen ~ Il'nage new orLgLn: user screenrect orLgLn extent: user screenrect 

extent. 
] 

fromuser 
["creelte c{, new Image whose rectangle Ls srecLfLed bid the lLser. " 
rectclngLe ~ Rectangle new fronluser. 
form 0 Form nevv frOlnrectangLe: rectangle. 
orLgLn ~ pcnh ~rectclngLe orLgLn. 
self cLefcLuLt. 
] 

origin: origin extent: extent 
["create (1- new Ilnage en orLgLn vvLth extent (wLcLth.0heLght). " 
rectangle ~ RectangLe new orLgLn: orLgLn extent: extent. 
self defauLt. 
] 

origin: origin rectangle: rectangle path: path form: form 
["baste lnessage to create a nel/V Lnstance." 
self defa,ult] 

size: size at: origin 
["cre("lte (:1 new InlClge ett or~JLn ltVLth sLze (wLcLth0heLght). " 
self at: orLgLn sLze: sLze 
] 
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BUILDING IMAGES 
ada: p and: i I S 

["add, p (set or point) and L ( Image or Fonn ) and expanct the 
boundLng rectangle of th-Ls image." 

rectangle (-
rectangle LncLucte: 

«Rectangle new origLn: (p origLn)+ origLn extent: i size) 
include: (Rectangle new origLn: (p corner)+ origin extent: i size». 

s (- Set defauLt. s actd: p ; add: i . 
seLf add: s 
] 

addform: f anctpath: p I r 
["adct p (set or poLnt) anct f ( Form) anct expand the 

bounding rectangle of this Lmage." 
rec tc~ngLe (-

rectangle 
incLude: 
(r (- «Rectangle nev\) ori9Ln: (p origin)+ origin extent: f extent) 
include: 
(RectGLngle new origLn: «p corner) - (101 »+ origin extent: f extent»). 

seLf actd: Il'nage new origin: p origLn rectangle: r path: p forrn: f. 
] . 

add path: p anctform: fir 
["actd p (set or point) ctnct, f ( Fonn ) ancl expancl the 

bounctLng rectangle of this imctge," 
rec tangle (-

rectangle 
incLude: 
(r (- «Rectangle new origin: (p orLgin)+ origin extent: f extent) 
incLude: 
(Rectangle new origin: «p corner) - (101 »+ origin extent: f extent»). 

self add: hnage new origin: p origin rectangle: r penh: p form: f. 
] 

CHANGING IMAGES 
comment 

["see class Set for opereltLons on sUbi111ages ( elements),"] 
deLetesubimage: i 

["delete the ith subimage," 
seLf dele te index: L 
] 

indexofsubimageat: pt I i suvimage pos 
["retu.rn the index Of the sUbLmage whLch conta.ins pt(relative to seLf orLgLn) 

otherwise retu.rn false." 
forg L to: position dog 

[pos (- (selfoi)ol. 
sUbLmage (- (selfo L)o2. 
(Rectangle new origLn: pos extent: subimage extent) has: pt~ [ f) iJ 
] 

(~- f) false 
\,~.-) ] 

sub image: i I sub s 
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["retl~rn the LUt subLmage." 
sub ~ (seLf ° i) 
s (- In1.age new at: (seLf orLgLn) + (subo 1) orLgLn. s cta(t: (000) ana: subo2. 
Os 
] 

sUbimageat: pt I i 
["return the sUbLmage which contc~Lns pt (reLatLve to seLf origLn) 

otherwise return false." 
i ~ self LnctexofsubLlnc~geat: pt. 
i => [ 0 seLfo L] 
f) faLse 
] 

substitute: form 1 for: form2 I i 
["ever~where Ln the Ln1.CIgesubstLtu,te forml for form2" 
forg L to: seLf Length dog [ (seLfo L)o2 :: form2 => [(selfo L)o2 ~ fOrn'll ]] 
] 

DISPLAY 
copy to: pt effect: effect I L vector 

["ctLsrLct~ self" 
seLf ciispLa~c~t: pt effect: effect. 
] 

cycle I i 
["ctLspla'~J c~nd then erClse aLL Of the forms over theLr paths Ln the Lrnage " 
forg L to: self Length dog [ (selfoL)o2 copy to: «seLf 0 t)ol) + orLgLn effect: 1 

.(selfoL)o2 cop~to: «seLfoL)o 1) + orLgLn effect: 3] 
] 

display 
["ctLspLct~ aLL Of tf1.e forms Ln the Lmage on the screen" 
seLf ctisrLa~at: 000 effect: 0 cLLrrectB~: user screenrect. 
] 

c;HspLayat: pt effect: effect I L 
["ctispLctlj <-ILL Of the fonns over theLr pClths Ln the Lm.age " 
forg L to: seLf Length dog [ (selfoL)o2 copy to: «seLfoL)o 1) + (pt + orLgLn) 

effec t: effec t] 
] 

dispLayat: pt effect: effect cLippedBy: cLiprect I L 
["ctLsrla~ alL Of the sltbLnlages Ln thLs Lmage " 
seLf Length = o=> [ forrn ctLspLa~Clt: (rt + orLgLn) effect: effect clLppectB~: 

clLprect] 
forg L to: self Length do g 

[ (selfoL) ctLsrla,~clt: (pt + orLgLn) effect: effect cLLrpectB~: cLLprect 
] 

] 
dispLayeffect: effect I L element 

["cHsrLalj dlL of the fonns Ln the Lmage " 
seLf ctLspLaljat: 000 effect: effect 
] 

dispLaysubimage: n effect: effect I L form pt 
["aispLa~ nth subLn1.age in the Lmage " 

form ~ (seLfon)o2. pt ~ (seLfon)o 1. 
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( form cop~to: pt+ origin effect: effect 
,-" ] 

erasesubimage: n I i vector form pt 
["erase nth sUbirnage in the image" 
seLf dispLa~subilnage: n effect: 3 
] 

MODULE ACCESS 
contains: pt 

["return true if the bOl~netLng rectangle for the Irnage contains pt .. " 
11 rectangle has: pt 
] 

extent 
["return the extent (width,height) of the Image." 
11 rectangle extent 
] 

height 
["return the height of the Image." 
11 rectangle extent y. 
] 

origin 
["return the origin of the image." 
11 origin 
] 

origin: origin 
["change the orLgin of the image." 
] 

rectangle 
["return the rectclngLe that bounds the Image." 
11 rec tangle 
] 

rectangle: r 
["redefine rectangle that bounets the Image." 
rec ta,ngLe ~ r 
] 

size 
["return the extent (width,helght) of the Intage." 
11 rectangle extent 
] 

size: size 
["change the size (width,height) of the Image." 
rectangle extentf- size 
] 

width. 
["retu,rn the wldth of the Image." 
11 rectangle extent x. 
] 

PATTERN ACCESS 
black 

["blaclz otJt the image" 
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rec tangle clear: bLac~, 
] . 

boxcomp 
["border without aist\.,~rbin9 the intertor." 
rec tangle boxcomp 
] 

gray 
["grayout the image" 
rectangle clear: gray, 
] 

reverse 
["reverse the image (bLac~ to white c~nct white to bLac~)" 
rectangle comr, 
] 

white 
["whLte out the Lmaqe" 
rec tangle clear: 0, 
] 

TRANSFORMATIONS 
translate: delta I element . 

["trcl-nsutte the bouncHng rectangLe of the Inta-ge anei all its subLmages," 
rectangLe tra,nsLate: deLta, 
orLgin treutslate: delta 
] 

transLateto: pt I delta 
["lnove the rectangle anct hence the ImClge to pt," 
delta ~ pt - orLgLn. 
self translate: delta 
] 

SYSTEM 
printon: strm I t [ 

-1 

strm aprenci: 'an Image: '. 
arnty is; String~ [strnt space append,; seLf] 
forg t frOln: self clog [strm srace rrint: t]] 

SystemOrganizatLon cLassLfy; c7lm.a,ge unet.er: 'Grarh-LcaL Objects'.-1 
In1age classlnLt-1 
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~ ... , Class new title: 'Path' 
subcLassof: Set 
fields: " 
declare: "; 
asFollows-' 

T his class has not yet been c01nlnented 

INIT 
in it 

["ntust be executed for ea.clt new instance." 
seLf ctefc1uLt. 
] 

BUILDING PATHS 
comment 

"Path." 

["see Set for tltese ... CLcta:, appencl:, and 0(- aTe tlte ma.Ln ones" 
] 

ACCESSING PATHS 
pointnearestto: fJ I cListc,1nce L nearest d 

["return tlte Lnctex of tlte poLnt in tlte patlt nearest (manltatten norm) to p." 
clistc1nce (- p dLst: seLf o 1 • 
nearest (- 1. 
forg ito: positLon dog 

[ d (- P dist: seLf o i . 
(J< dLstance:> 
[ nearest(- L. distance (- d.] 

] 
f) nearest 
] 

MODIFYING PATHS 
deLeteinMX: i I r [ 

r (- arra.ljo( i+l to: positLon). 
posLtwn (- i-l . 
seLf append: r. 
arra.ljo(rosLtLon+l) (- nil. 
] 

insert: pt atindex; index I r 
[ 
"insert pt at index Ln tlte penlt" 
Lndex ) rosLtLon:> [seLf next (- pt] 
r (- [posLtwn = LLnlLt:> [self grovv] self growblj: 0]. 
posLtwn (- O. 
self appenc,l: (r a 1 to: inctex-l)j 

next (- pti 
append,: ra (index to: r Lengtlt). 
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SPECIAL PATHS 
addarcfrom: tJl via: p2 to: fJ3 I pa, pb L ~ s 

[" Kaehler Inethod for Flegal curve" 
sf- Path. new LnLt. 
s cLdd:pl. 
pa,<- p2 - pl. pb f- p3 -p2. 
~ f- 5 lnax: (pa, x abs + pa y abs + pb x abs + pb Y abs)/2a. 
forg i to: ~ clog "k is a guess J1DHJ nla.ny segrnents are appropriate" 

[s add: (pa,-*-i/~+pl*(~-L)) + (pb-*-(L-l)/~+p2*(i-I)) / (I~-I)] 
s actct: p3 . 
forg ito: (s Length.-I) dog [ seLf clCtdLLnefrom: soL to: so(i+1)] 

] 
actclLinefrom: fJl to: p2 I x I yl ctx cty yLne XO yo edl L 

["for no],v just add points to tl1e space at alto resolution beUveen pI and p2 
inclusive" 
ax f- ( p2 x) - (p 1 x). 
cL Y f- ( P 2 y) - (p 1 y) . 

[eLx < a => [dx f- o-ctx. dy f- a-eLy. xOf- p2 X. yo f- p2 y] 
xO f- p 1 X. yo f- ply]. 

[ely ~ a => [yLnef-l] yLne f- 0-1 . dy (- a-dy]. 

dx~cty=> 
[edt f- ( dX/2). 
forg L from: a to: dx dog 

] 

[seLf add: (xa 0 yO). edL f- edL + dy. 
xa f- xO+1 . 
celL> ax=> [edt f- edl - ctx. yo f- yo + yLne] 
] 

"y is fastest 1110ver" 
ceil f- (cty/2). 
forg L from: a to: cty dog 

] 

[seLf add: (XO 0 ~JO) . edL f- edl+ ctx. 
yo f- yo + yLne. 

edt> cty => [edl f- edl - ay. xOf- XO+I] 
]. 

TRANSFORMA liONS 
+ delta I L 

[ "add deLta to every poLnt in the path." 
11 (seLf copy) trCll1sLate: deLta, 
] 

scale: factor I L 
[ "scale euery poLnt in the path by fCLCtor" 
forg L to: seLf Length. dog 

("'i [ seLfoL f- seLfoL * factor 
,~ ] 
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\ ... 
] 

translate: delta I i 
[ "eletd deLta to evertj point in the path." 
forg i to: seLf Length. elo g 

] 

[ self 0 i ~ seLf ° i + deLta 
] 

MEASURING 
corner 

["return the corner of th.e bounctLng rectangLe that incLudes cILL the points in 
the path." 

11 (seLf rec tangle) corner 
] 

extent 
["return the extent Of the bouneling rectangLe that incLudes aLL the points in 

the path." 
11 (seLf rectangle) extent] 

height 
["return the height Of thebouneling rectangle that incLudes aU the points in 

thepcHh." 
11 seLf size y] 

origin 
["return the origin Of the bound-Lng rectangLe that incLudes all the points in 

the path." 
11 (seLf rec tangle) orLg in 
] 

rectangle I r i 
["return the bounctLng rectangle that incLudes aLL the points in the penh." 
r ~ RectangLe new orLgin: seLfo1 extent: 1 01 . 
forg i to: seLf Length d.og 

[ r ~ r incLude: seLfo i 
] 

11r 
] 

size 
["retu,flt the extent Of the bounding rectangle that incLuctes aLL the points in 

the path." 
11 (seLf rectangle) extent] 

width 
["retlLrn the wLctth Of the bOlLn(,Ung rectangle thcH incLudes aLL the points in 

the path." 
11 seLf size x] 

SYSTEM 
copy I t 

["returns CL new insta.nce Of Path that is a coptj " 
t ~ Pa th new inLt. 
t avpenct: (arratj0(1 to; position)) coptj. 
11 t] 

printon: strm I t [ 
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strn1. append,: 'a Path: '. 
arra~ Ls: StrLng:> [strm space append: self] 
forg t front; self ctOg [strm space prLnt: t]] 

S~stemOrganizc1tLon cLassLf~; ~ Pc~th under; 'Graphical Objects' . ..J 
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I 
\~ 

Class new tttle: 'Potnt' 
subclassof: Object 
ftelds: 'x y' 
declare: "; 
asF ol1oHJS.J 

"Potnt" 

I ant an x-y pair Of nLunbers usually designating a location on the screen 

IntttaltzatLon 
x: x y: y 

Artthmettc 
~ pt [0 x~pt x andg Y~rt y] 
~ pt [0 x~pt x andg y~pt y] 
-J«- scale 

["Return a Point that ls the product Of me and scale (l/v/1lch is a Point or 
Nuntber)" 

DPoint nevv x: (x * scale asPtX) y: (y * scale asPtY)] 
+ delta 

["Return a Point that is tl1e sunt Of lne and delta (vvhich is a Point or 
NUlnber)" 

OPoLnt new x: (x + deLta asPtX) y: (y + deLta c~sPtY)] 
- delta 

["Return a Point that is the difference Of n1e and delta (rvhic/t is a Point or 
NUlnber)" 

OPoLnt nevv x: (x - deLta, asPtX) y: (y - deLta asPtY)] 
/ scale 

["Return a Point tJ1at is the quotient Of me and scale (vvhic/t is a Point or 
NUlnber)" 

OPoLnt nevv x: (x / scale asPtX) y: (y / scale asPtY)] 
< pt [0 x < r t x ctnctg y < P t y] 
= pt [Ox=rt x anag y=pt y] 
> pt [Dx>pt x o.nctg y>pt y] 
abs "al1solute value of a point" 

[ OPoLnt nevv x: (x clbs) y: (~J clbs) ] 
dist: pt I t "dlstance (Manhattan nann) beuveen pt and self" 

[t ~ (pt - seLf) abs. 
O(t x) + (t y)] 

length 
[f)«x asFLoato*x asFLoat)+(y asFLoato't\-y asFLoClt)) sqrt] 

max: t 
[OPoLnt nevv x: (x max: t x) y: (y max: t y)] 

min: t 
[OPoLnt new x: (x mLn: t x) y: (y mLn: t y)] 

normal I n "unit vector rotatec:1 90 deg clockJ.1Jlse" 
[nf- y asFLoclt neg 0 x cLsFLoat. 
Dn/11. length.] 

translate: delta 
["increnlen t self by delta" 
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seLf x ~ seLf x + deLta x. 
seLf y ~ seLf y + deLta y. 
] 

I gricL 
[f)Point new x: x IgrLd y: y IgruL] 

ConverSLon 
asPoint 

["Return self,"] 
asPtX 

[Ox] 
asPtY 

[Oy ] 
as Rectangle 

["Return a Rectangle with Ine as both origin and corner," 
f)seLf ree t: seLf] 

asReetCorner "pretend to be a Rectangle for Rectangle +-ol/t- I" 
asReetOrigin "pretend to be a Rectangle for Rectangle +-* /" 
comer 

[f) self + (1 0 1 )] 
extent 

[0 (101)] 
height 

[It 1 ] 
origin 

[f) seLf] 
printon: strm 

[stnn print: x; clppend: '0'; print: y] 
. reet: 11 "infix ere a tion of rectangles" 

. [f)Reetangle new origin: seLf corner: p] 
width 

[f) 1] 

Access to parts 
x [f)x] 
x~x 

y [fly] 
y~y 

..J 
SystelnOrganizatLon eLassif y: c7 Point under: 'Gra.phLcat OU jeets' • ..J 
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Class Ylew title: 'PressTurtle' 
subclassof: Turtle 
fields: 'file fplace fair filling' 
declare: "; 
asF ollows-' 

"Press Turtle" 

I work with Pressfile to print high resolution pictures, 
All inputs can be floating point for high resolution, 
COInplexLty is lllnited to about 2k lines until lnultiple entity lists 

Initialization 
close [file page. file close] 
init: name 

[file ~ (eLpO pressfUe: name), 
f UlLng ~ false. 
file pictureinit. seLf bLcu:;~, 
super init] 

Pen. Control 
bLaCR [f ile b right ness: 0] 
blue [seLf colo r: 1 60] 
coLor: h [file hue: h; brightness: 255; saturation: 255] 
cyan [seLf color: 120] 
green [seLf color: 80] 
magenta [seLf color: 200] 
place [l1fpLace] 
rea [seLf color: 0] 
up [cLirf- 270. fcLirf- 270.0] 
white [fite brightness: 255; saturation: 0] 
yeUow [seLf color: 40] 

Drawing 
filling expr "Code in expr lnust describe a closed figure" 

[fUILngf- true. 
flle ob jectg expr evaL atScreen: fpLace, 
f HUng ~ faLse] 

go: dist I old 
[seLf goto: fpLclce + 

«[fctLr\90.0=0.o:> "optLmLze horLz and vert Lines" 
[fetLr /90.0=0:>[ 1.000.0]; 

=1:>[0.001.0]; 
=2:>[-1.000.0]; 
=3~[0.00-1.0]] 

fetLr asRacHans asDLrection])*dLst)] 
goto: r I old 

[oLcL f- f pLa,ce. 
fpLace f-p x asFLoat 0 p ~ ClsFLoat. 
sliver goto: fpLclce x round, 0 frLace ~J rouna, 
fillLng:>[file ob jectGotoScreen: frLace pen: pen] 
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pen=l:>[fiLe ctrawlLnefrOlnscreen: oLcL to; fpu,lce wLdth: 0.46875-*-width]] 
turn: angle [fdLrf- fcHr+angLe \360.0] 
-.J 
S!:JstemOrganlzatwn ctassLf!:J: c7 Press Turtle under: 'GraphicaL Objects'.-.J 
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Class new title: 'Rectangle' 
subclassof: Object 
fields: 'origin comer' 
declare: "; 
aSFollows-f 

"Rectangle" 

I aln a pair of points, usually representing a rectangular area on the screen 

Initialization 
fromuser I t 

["Shol/v the origin cursor until the user presses a n10use button, 
tllen get nly origin" 

orlgLn~OriqLnCltrsor shovvwhiLeg [ltSer wctLtbu,g]. 
"Shol/v the corner cursor and c01nplen1ent lne until the user presses 

a button agaln. The Loop is arranged so 
that cOlnplen1enting stays on for a little I/vhile." 

t~orlgLn. 
CornerCursor showwhUeg 

[whUeg [cornerf-t. t f- user rytpnext] dog 
[seLf cornp. t f- t mctx: orlgLn. seLf comp]]] 

origin: origin corner: Garner 
origin: origin extent: extent 

[corner f- ori9Ln +extent] 

Aspects 
Garner [f)corner] 

. Gorners I v 
[u f- Vector new: 4. 
VO If- orlgLn. U02f- corner x 0 orlgLn ~. 
U03f- corner. U04 f- orlgLn x 0corner ~. 
(lu] 

Garner (- Garner 
edge: side "Returns one side as Cl. n~unber." 

"Sldes are nUlnl1ered 0-3. + 1 goes counterclockl-vise. lxor: 2 gets opposite 
side." 

[sWe 
=o::>["top" (loriqLn ~]; 
=1 ::>["Left" (loriqLn x]; 
=2::> ["!Jottoln" ncorner ~]; 
=3::>["rLght" f)corner x]. 

user notify: ' InuatLd side'] 
extent 

[ncorner-oriqLn] 
extent (- extent 

[corner f- oriqLn+extent. l1extent] 
height 

[f)corner ~ - ortgLn ~] 
(/---.') height (- h "cl1ange lny bott01n y to lnake nly height h" 
~ [corner IJ ~ origLn ~ + h] 
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maxX [Heorner X] 
maxY [(leorner .~] 
minX [(lorigLn x] 
n1.in Y [l1ori9Ln~] 
origin [rlorigLn] 
origin ~ origin 
side: side "Returns one side as a rectangle," 

"Sides are nuntbered 0-3, +1 goes counterclockr-vise, Xor: 2 gets opposite 
side," 

[side 
=o~["top" OorigLn reet: corner x 0orLgLnY]i 
=1 ~["left" (lorLgLn reet: origin x 0eorner ~]i 
=2~["bottOln" florLgLn x0eorner ~ reet: eorner]i 
=3~ ["rigllt" (leorner x 00rLgLn y reet: corner]. 

user notLfy: 'InvalLa side'] 
size 

[Deorner-orLgLn] 
width. 

[(leorner x - ori9Ln x] 
width. ~ w "change Iny right x to Inake lny vvidth rV" 

[corner x ~ orLgin x + w] 
with.Edge: side at: Goarct "Returns a rectangle wLth- one sLcte lnoved." 

[sLcte 
=o~ [(lori9Ln x 0eoord reet: eorner]i 
=1 ~ [Deoord0orLgLn Y reet: eorner]i 
=2~ [l1orlgLn reet: corner x 0eoorcL]i 
=3~ [l1ori9Ln reet: eoorct,0eorner ~], 

user notLf~J: 'InvaLLct slcte'] 
with.Side: side at: pt "Returns a rectangle with one side Inoued," 

[side 
=o~ [f)orLgLn x 0pt y reet: cornerJi 
=1 ~ [Drt x 00rigLn y reet: corner]i 
=2~ [l1orLgLn reet: corner x 0rt lJ]i 
=3~ [DorigLn reet: pt x 0eorner y]. 

user notLfy: 'Invalut slcte'] 

ArLthmetLc 
.j,(. scale [ 
"Return a Rectangle l~hich is the product Of Ine and scale (l/vhich is a Rectangle, 
Point, or NunJJJer J" 

ORectangLe new orLgLn: ori9Ln * scale asRectOrLgLn corner: corner * scale 
asRectCorner] 
+ delta [ 
"Return a Rectangle ],vhich is the sunt Of n1e and delta (which is a Rectangle, 
POint, or NunztJcr)" 

nRectangLe new orLgLn: ori9Ln + delta. clsRectOrigLn corner; corner + aelta, 
asRectCorner] 
- delta [ 
"Return a Rectangle l,vhich is the difference Of Inc and deUa (l·vhich is a 
Rectanqle, POint, or NUl1t/Jer)" 

ORectangLe new orLgLn: ori9Ln - deLta asRectOrLgLn corner: corner - aelta 
asRectCorner] 
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/ scale [ 
"Return a RectangLe which is tl1e quotient of rne and scale (vvhlch is a 
Rectangle, Point, or NUI11.Ver)" 

OReetangLe new origLn: origLn / scale asReetOrigLn corner: corner / scale 
asReetCorner] 
=r 

[f)origLn = r origLn and: corner = r corner] 
center 

[f)origLn+corner /2] 
empty 

[O(origLn < eorner)=fatse] 
has: pt [noriqLn ~ pt andg pt < corner] 
include: r "Returns t}1e lnerge f,vUh an adjacent rectangle." 

[O(origLn mLn: r origLn) rect: (corner rnax: r corner)] 
inset: pl 

[OorigLn+r1 reet: eorner-r1 ] 
inset: p 1 and: p2 

[(torigLn+r1 reet; eorner-r2] 
intersec t: r [ 

f)RectangLe new origLn: (origLn n1ax; r origLn) 
corner; (corner mLn: r corner)] 

intersects: r 
[(t(origLn max: r origLn) < (corner n1Ln: r corner)] 

. isWithin: rect "ant I equal to or contained f'vithin rect" 
[OorigLn ~ reet origLn andg corner ~ rect corner] 

max: rect 
[f)RectangLe new 

orLgLn; (origLn mLn: reet origLn) 
corner: (corner lnax; rect corner)] 

minus: r I s Ijorg Ijcor "return Vector of Rectangl.es cornprising 
the part of Ine not intersecting r " 

["Make sure tl1e intersecti.on is non-ernpty" 
[orLgLn5.r corner anctg r origLn5.comer~ [] (tseLf LnVector]. 
s ~ (Vector new: 4) asStream. 
[r 0 rLg Ln Ij >orig Ln Ij::> 

[s next ~ oriqLn reet: corner x 0 (yorg (- r origLn Ij)] 
yorg ~ origLn y]. 

[r corner Ij<corner Ij::> 
[s next ~ origLn x 0 (ljeor ~ r corner Ij) reet: corner] 

Ijcor ~ corner y]. 
[r origLn x>origLn x::> 

[s next ~ origLn x 0ljorg reet; r origLn x 0Ijcor]]. 
[r corner x<eorner x::> 

[s next ~ r corner x 0ljorg rect; corner x 0Ijcor]]. 
Os contents] 

nearest: pt 
[f)«origLn x max: rt x) min: corner x) 0 
«or4:JLn Ij max: pt y) mLn: corner y)] 

side: side distance To: pt 
[side 

=O=> [Opt y-origin Ij]; 
= 1 => [nrt x-origin x]; 
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=2:> [f1corner ~-rt yJ; 
=3:> [f1corner x-pt X]. 

user notif~: 'InvaLi£L sute'] 
sideNearest: pt 1 a alnin i imin 

[cLmin ~ 077777. 
forg i from: (0 to: 3) dog 

[am-in> (ei ~ seLf side: i dLstance To: pt) abs:> 
[dmin ~ a. imin ~ iJJ. 

f1imin] 

A LterLng 
drag to: dest 1 v i 

[seLf bLt: ct~st mode: storing. 
v ~ MSt rect: ct,est+seLf extent. 
forg i from: (seLf minus: v) ciog [i clear]. 
origin ~ dest. corner ~ v corner] 

growby: pt 
[corner ~ corner + pt J 

growto: corner 
moveby: pt 

[origin ~ orLgLn+pt. corner ~ CO~Mr+rt] 
moveto: pt 

[corner ~ corner+pt-orLgin. origLn~pt] 
translate: pt 

[origin ~ orLgin+pt. corner ~ corner+pt] 
transLateto: pt 

[seLf tranSu"He: pt - origin. ] 

. ConversLon 
asRec tangle 

["Return self."] 
asRectCorner 

[r1corner ] 
asRec tOrigin 

[r1origLn J 
bitsF romString: str 

[" defa.ult stores bits onto display" 
seLf bitsFrol1tString: str mode: storing] 

bitsFromString: str mode: mode [user croak] primitive: 52 
bitsF romString: str mode: tnode clippeaBy: clipRect 

1 destRect 
[" Load the screen bits I1Jitl1in lny area frDln those stored in str. 

If clipRect is not nil, then load only those bits l~lthin both 
lnyself and clipRect" 

seLf bLtStrLngLengUtr=str Length:>[user notif~: 'wrong bit string Lengtn'] 
destRect~seLf intersect: user screenrect. 
[nLL=cLLpRect::)[] destRect~destRect intersect: cLLpRect]. 
BLtBLt LnLt destbase~menlo066; 
ctestraster~user screenrect Jividtn/ 1612; 
dest~ctestRect origin; 
extent~ctestRect extent; 
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sourcerasterf-corner x-orlgLn X+15/ 16; 
source f-cJest Rect orlgLn -origLn; 
sourcebClse f- str i copy: mode] 

bitslntoString 1 str [ 
str t- StrLng new: seLf bLtStringLength-. 
seLf bLtslntoString: str mode: storing. 
(lstr] 

bitslntoString: str 
["default stores bUs into tile string" 
seLf bLtslntoString: str mode: storing] 

bitslntoString: str mode: mode [user croak] primitive: 51 
bitslntoString: str mode: mode cLippedBy: cLipRect 

1 sOl~rceRect 
[" Store the screen bits Ilvithin Iny area into str. If clipRect is not nil, 

then store only those bits I,vithin both Inyself and clipRect, 
leaving alone the other bits in str" 

seLf bitStringLength;estr Length~[user notify: 'wrong bit string Length!] 
sou,rceRectt-seLf intersect: user screenrect. 
[cLipRect=nLL~[] sourceRectf-sourceRect intersect: cLipRect]. 
BitSLt init destraster(-corner x-orLgin x+15/ 16; 
des t (-SO t,~rce Rec t 0 rLg in -orLg in; 
extent~sourceRect extent; . 
sou,rcebase t-men'1o 066; 
sourcenlstert-user screenrect wLdth-/1612; 
sou,rcet-sourceRect orLgin; 
destbase f- str ; cOplj: mode] 

bitsOntoStream: strm 1 rec s [ 
rec ~ orLgin rect: orLgin + (seLf wLctth- 0 (16 l'nin: seLf heigh-t)). 
St- rec bitslntoString aLLf-O. 
wh-i1e g rec lnax Y 5. corner y eto g 

[rec bitslntoStrLng: Si mOlJeby: 0016. 
stnn append,: s]. 

rec min Y < corner y~ [ 
strn'l avpenct: (rec origin rect: corner) bitslntoString]] 

bitStringLength 1 extent [ 
extent ~ corner - orlgin. 
f) 2 ,1f\' extent y* (extent x +15/16)] 

printon: strm 
[strm print: orlgini cLppend: ' rect: '; print: corner] 

Image 
blowup: at by: scale 1 2 aest 

[ctest t- Rectangle nevv origin: at extent: seLf extent·*scaLe. 
[(dest has: ortgin) or: (dest has: corner) :-:> 

[2 ~ seLf bitslntoString. £lest outLine. 
seLf mOlJeto; t,1est origin. seLf bitsFromString: 2] 

aest outline]. 
seLf bLol/VUp: clt b~J: scaLe spacing: I ] 

blowup: at by: scale spacing: spacing 
I extent 2 inc sine sLice wuJth heigh-t dest i j spread 

[extent ~ seLf extent. 
seale t- scnLe asPoint. spacing t- spacing asPoint. 
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cLest (- Recta,ngle new orlgLn: a,t extent; extent"*sccUe, 
2 (- 1 00. wLath. (- extent x, h.eLgh.t (- 00extent y, 
sprecut (- (scale-spacLng) x. 
forg L to: 2 cLog "first do horiz, then vert" 

] 

[Lnc (- 2 * -1. sLnc (- 2 -* scale. 
sLice (- Rectangle new 

origin: (2 *- width.) + [L = 1 :>[seLf origin] a,t] 
extent: 2 + heigh.t. 

dest (- a,t + (2 * (scale -* w Lelth.». 
forg j to; w Lath. do g "slice it up" 

[ctest (- dest - sLnc. 
sLLce moveby; inc. 
sLLce bLt; ctest mocte; storLng] 

sLice (- Rec ta,ngLe nelt\) origLn; a,t + 2 
extent; heLgh.t+(z-*(scaLe-l ». 

forg j to; wldth. dog "clear slice source" 
[sLLce clear: wh.Lte. slice moveb~: sLnc] 

sLLce (- Rectangle new origLn: a,t 
extent; heigh.t + (2 "* «scaLe-*wLath.)-l »). 

forg j to: spread - 1 dog "spread it out" 
[sLLce bLt: a,t + 2 mode: orLng] 

2 (- 001 . "fUp to do vertical" 
wLctth. (- extent ~. height (- (scaLe,*-extent) X00. 
spread, (- (scale-spacLng) y] 

bLt: £lest moUe: mode [user croa~] prLlnLtLve: 47 
bLt: dest moae: mode cLippedBy: cLipRect 

I ctestRect cLLpredSource 
["Copy the screen bits "vithin Iny area to the rectangle l1Jl1ose 

origin is dest and l/vhose extent is the seune as ,nine. . 
If cUpRect is not nU, then copy only those bits ~'vithin both 
the destination rectangle and clipRect" 

destRect(-(RectangLe new orlqLn: dest extent: seLf extent) 
intersect: user screenrect. 

[nil=cLLpRect:>[] destRect(-destRect Lntersect: cLipRect]. 
"fi.nct tl1e source for tl1e bUs after clipping" 
cLLppedSource (-orLgLn +aestRec t origLn -dest. 
BLtBLt LnLt 

des tbase (-me rno 066; 
ctestraster(-user screenrect WLctth./1612; 
ctest(-destRect origLn; 
extent f-dest Rec t extent; 
sourcebclse (-Ynemo 066; 
sou,rceraster(-Llser screenrect wLath/ 1612; 
sou,rce f-cLLp pecLSource; 
cor~: mode] 

bLtcomp: £lest mode: mode [user croa~] rrLntLtLve: 48 
brush: dest mode: mode coLor: coLor [user croa~] prLn1.LtLve; 49 
brush: dest mode: mode coLor: coLor cLirpedBy: cLi.pRect 

I destRect cLLrpedSource 
["Brush the screen bits rvi.tlli.n 111L) area to tlte rectanqle whose 

ori.9in is dest and I~hose extent i.s tile sante as nli;'le. 
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If cLLpRect is not nil, then brush only tll0se bits within both 
the destination rectangLe and clipRect" 

ct,estRect<-(RectangLe new origin: ctest extent: seLf extent) 
intersect: IJser screenrecL 

[niL=cLipRect:>[] ct.estRect~destReGt intersect: cLLpRect]. 
"find the source for the bits after clipping" 
cLippedSource~orLgLn+destRect orLgLn-dest. 
BLtSLt inLt 

coLor~coLor; 
aestbase f-memo 066; 
aestraster~user screenrect wictth-/1612; 
aest f-dest Rect orLgLn; 
extentf-destRect extent; 
sourcebcLse f-memo066; 
sourcentsterf-u,ser screenrect vvLdth-/1612; 
source f-cLLp pedSource; 
paLnt: mode] 

clear "default is backround" 
[seLf color: bac~grotJnd moae: storLng] 

clear: coLor 
[seLf color: color mode: storLng] 

color: coLor mode: mode [user croclk] primitive: 50 
camp 

[self color: black mode: xorLng] 
camp: color 

[self color: color mod.e: xorLng] 
fLasn [seLf comp; comp] 

,Border 
ba'reter: tnick color: color "paints a border J1JUl1oud disturbing interior" 

[(Rectangle new 
orLqLn: orLgLn-(thLck 0thLck) corner: (corner x+thLck) 00rigLn y) 

clear: color; 
rnoveto: (orLgLn x-thick) 0corner ~; clear: color; 
origLn f- corner x 0 (orLgLn ~-th.Lck); clear: color; 
nl0veto: orLgLn-(thLc~ 0thLck); cLectr; color] 

baxcomp 
[(seLf +1) color: black nl0ae: xorLng. 
(self + -1 ) color; bLac~ mode: xorLng] 

autLine "default l,order is tJ1JO thick" 
[self outline: 2] 

outline: tnick 1 t 
[t ~ (-10 -1 )*thLe~. 
(self Lnset; t) clear: black. self clear: white] 

-.J 
SystemOrganizatwn classLf~: ~ RectctngLe under: ' GraphLeal Objects' . ....1 
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Class new title: 'Turtle' 
subclassof: Object 
fields: 'pen ii'tI~ width air x xf y yf frame' 
declare: "; 
asF oLlows-' 

"Turtle" 

Turtles can cra~vl around the screen drawing and printing at any angle~ 
Dont forget to send theln the lnessaqe init before any drawing c01nmands. 

Initialization 
erase 

[frctme clear: white] 
frame [f) frame] 
frame: frame 
init 

[in~ f- -3. pen f- wLdU" f- 1. 
xf- yf- Xff- yff- o. 
frame f- user screenrect. 
seLf home] 

Pen Control 
black 

[inR f- -3] 
color: ignored "OnLy implemented for PressTurtle" 
in!~: ink 
pen: pen 
pendn 

[pen f- 1] 
penup 

[pen f- 0] 
white 

[in~ f- -1] 
width [Ow LctthJ 
width: width 
xor 

[in~ f- -2] 

Drawing 
filling expr [flexpr evaLJ "OnLy il'nplemented for Press Turtle" 
go: length [user croa~] primitive: 53 
goto: pt 

[pt x is: Integer~[user croa~] 
seLf goto: pt x aslnteger0 pt y aslnteger] prLntitLve: 54 

home 
[seLf up; place: fra,me center-frct-me origin] 

place [f)x 0 y] 
place: pt I p 

[pf- pen. penf- O. seLf goto: pt. penf- p] 
stretchto: pt I t oUi 
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[t'f- Tu,rtle init frcune: frame. old ~ x 0~. 
\,-> t xor; place: oldj goto: ptjplace: old; goto: pt] 

turn: angle 
[ciirf- ciLr+angle \360] 

up [cUr f- 270] "Point toward top of screen" 

Text 
put: char font: font "char=ascU Integer, font=font bits (String)" 

[user croak] primitive: 56 
show: str font: font I a f "str=text (String), font=font nuntber (0-9)" 

[f~ DefaltltTextSt~le fonts o (font+I). 
forg a front: str cia g 

[seLf put: c~ font: fJ] 

Examples 
dragon: n 

" 

[n=o~[seLf go: 10] 
n>o~[seLf ctragon: n-I; ttJrn: gO; a.ragon: 1-n] 

seLf aragon: -l-n; turn: -gO; a,ragon: 1 +n] 

Turtle LnLt cLragon: 8 
" 
filberts: order side: s I L n2 

[n2 f- 1 LshLft: oraer-l . 

(' seLf penup; go: o-n2*'S; pencLn. 
"'---, forg L to: 4 do g 

" 

[seLf color: L-1 '*40. 
self filling [seLf hilbert: oraer side: s; go: s; hilbert: oraer side: s; go: s]. 

seLf black; hUlJert: orcter side: s; go: s; hLlbert: oraer side: s; go: s. 
seLf penu.p; go: n2-1 *s; turn: -gO; go: n2-*S; turn: 180;' penan]] 

Turtle Lnit erase filberts: 3 side: 10. 

user aispla~offwhileg 
[PressTurtLe new LnLt: 'tr~.press'i filberts: 4 side; lOi close]. 

" 
hUbert: n side: s I a m 

[n=o~[seLf turn: 180] 

" 

[n>o~[a~go. m~n-l] af- -go. m~n+l J. 
self turn: a·i hilbert: o-m sLde: s; ttJrn: a. 
self go: s; hUbert: m side: S; 

turn: o-a.; go: S; turn: o-a; 
hUbert: m side: s; go: s. 

seLf turn: eLi hUbert: O-nl. sLde: s; tlt,rn: a] 

Turtle LnLt hilliert: 3 side: 4 
" 
hilberts: niL s 

[self penup; go: 128; ren<in. 
forg ito: n dog 

[s~ 256 LShLft: O-L self color: n-L'*'40; wLdth: n-i+l. 
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...... ~---/ 

" 

seLf penup; go: 0-S/2; turn: -gO; go: S/2; turn: 90; penctn. 
seLf hUbert: i side: Sj go: Sj hilbert: i side: Sj go: s]] 

Turtle inH erase hilberts: 5. 

user dtspla~offwhlleg 
[PressTurtLe new inLt: 'tr~2.press'; hUberts: 4; close]. 

" 
mandala: npoints diameter: a I L points i j 

[Lf- (3.14 "~d/npoLnts) aslnteger. 

" 

seLf home; penup; turn: -90; go: d/2; turn: gO; go: 0-L/2. 
pointsf- Vector new: npoLnts. 
forg i to: npo Lnts do g 

[poLntsoif- seLf place. 
seLf go: L; turn: 360/npoints]. 

seLf pendn. 
forg i from: npoLnts/2 to: 1 b~: -1 dog 

[seLf color: (npoLnts/2)-i*-20 \250. 
forg j to: npoints dog 

[seLf place: poLntso j; goto: points o (j +i-1 \npoints+1 )]]] 

Turtle init mandala; 30 diameter; 4 00 

user dLspla~offwh.lleg 
[PressTurtLe new init; 'try,press'; manctata: 30 diameter: 500; close.] 

" 
spiral: n angle: a I i 

[forg ito: n dog 

." . 

[seLf color: i*2 \256; go: i; turn: a]] 

Turtle init spiraL: 200 angle: 89; home; spiraL: 200 angle: -89. 

user cUsrLa~offwhU.eg [(PressTurtLe new Lntt: 'tr~.press') 
spiraL: 403 angle: 89; 
home; spLraL: 403 cLngLe: -89; close.] 

" 
-1 
SystemOrganLzatwn ctassify: c7 Turtle under: 'GraphicaL Objects'.-1 
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CLass new titLe: 'compressor' 
sulJcLassof: Object 
fieLds: " 
decLare: 'enc8 clecB encoding stats decoding '; 
asFoLLows..J 

"Compressor" 

CD1npresses or ctecOJnpresses a text string usi.ng 4 -bit bytes, The average 
cD1npression is abou,t 35%, (P, Deu.tsch) 

Initialization 
cLasslnit I t 

[t ~ c7 "Paste i.n (CD1npressor ne/lv tables: 25) tJeIOl1J" 
«36 7 91317 2123273234 394041424344 45464748495051525354 

55 56 58 59 60 61 62 65 66 67 68 69 70 73 76 77 78 79 80 82 83 84 86 91 93 95 97 98 99 
100 101 102 103 104 105 106 107 1 08 109 1 10 111 112 113 1 14 I 15 1161 I 7 1 18 119 120 
121 122 124 ) , [~acfLnost' 'e cdLnrstwx' 't :aellLors~' 's :cehLopst' 'r :ClegLnost' 
'Og:ctLnlnpruw' 'n :actegiost' 'clcctgLtl1nprst' 'L fgLmnostz' , f) "[cfsttJ' 'L 
cutefitosu' 'c aeh~Lortu' , 

""(-*"[cpu' 'a :acteLopst' '; 
"adfLow' 'f :ctfLorsty' 'p :aeLorrt~' 'm .:cteLnl0r~' '[O"(}:;frstu' '.
"").O]s' 'u egLlnnrrst' 'h ),:}aeiot' 'g :};LehLrst' '~ 
"OlLnpst' 'w .:]ahLnor' ). 

seLf LnLtEncode: t. self LnLtDecocte; t. 
b~tesln~ b~tesOut~ 0.0] 

Compressor 
compress: text I enc e n8 sn~ tab b ~te out c 

[enc (- encoctLng. en8 ~ enc8. "For faster access" 
sn~ ~ (StrLng new: text Length) clsStrea-nl. 
tab ~ enco I. out (- false. 
forg b~te from: text dog 

[c (-
[b~Jte~(tabo 1 ):> 

"[b~te~ (tab o2):> 
[tabo(b~te-(tabo I )+3)] 

enS 0 (b~te +1 )] 
en8 0 (b~te +1 )]. 

tab f- enco (byte+I). 
c < 1 a:> [out:> [sn~ next ~ (ou-t LShLft: 4 ) +c. ou,t ~ false] out ~ c] 
C<240:> [out:> [sn~~ next ~ (out LshLft: 4 )+(c LShLft: -4). 

out f- c La,net: 017] 
sn~ next f- c] 

" 12-hLt code, uqh" 
[out:> [sn~ nex-t (- (out LshLft: 4 )+017. sn~ next ~ b~te. out ~ false] 

sn~ next (- (b~te LshLfi: -4)+0360. out f- b~te land: 01 7]. 
] 

[out:> [snk next ~ (out LshLft: 4) +0 1 7 ]]. 
flsn~ contents] 



initEncoae: t I u n L mLn ntGtx str s u j 
[u ~ Vector new: 256, 
n ~ StrLng nevu: 258, n all ~ 0377, no 1 ~ 0, 
U ~ 160, 
forg j front: to 1 dog [no (j +3) <- u. u ~ U+l ], 
enc8 ~ (no (3 to: 258)) copy, "80 1110st C0J11l110n" 
u ~ 0, 
forg j from: to (2 to: 11) dog [no (j 0 1 +3) (- u. u ~ U+l]. "10 1110st comlnon" 
u C1U ~ n, 
forg L from: to (2 to: t Length) dog 

[rnLn ~ Lo2, max ~ Lo L Length, 
s ~ (str ~ StrLng nel,V: ll1ctX-lnLn+3) asStream, 
s next ~ ntLn, s next ~ max. 
enc8o(ntLn+l to: mGLx+l) copy to: s, 
v ~ 0, 
forg j from: Lo (2 to: L Len0th) dog 

[stro (j -mLn+3) ~ u. v ~ V+I ], 
uo (Lo 1 +1) ~ str]. 

encodLng ~ u] 

Decompressor 
decompress: ctext I dec de8 src sn~ tab byte b 

[dec ~ ctecoctLng. de8 ~ dec8, " For faster access" 
src ~ c text asStream, 
sn~ ~ (StrLng new: ctext Length-*2) ctsStreGtm, 
tetb ~ dec 0 I. b ~Jte ~ false, 
whi1eg true GtOg 

[[b~Jte=> [l:J (- byte ulnc,1,: 0 17. byte ~ false] 
byte ~ src next=> [b ~ byte lshLft: -4] 
nsn~ contents], 

b<IO=> [sn~ next ~ b (- tabo(b+l), tab ~ ctec o(b+l)] 
[byte=> [b ~ byte. byte (- false] 
byte ~ src next=> [b (- (b LShLft: 4) +(byte LShLft: -4)] 
(lsn~ conte nts], 

b<240=> [sn~ next ~ b ~ cte8o(b-IS9). tab ~ cteco(b+I)] 
"12-[1Lt character, uql1." 
[byte:;> [sn~ next ~ -(I::> -24 0 LshLft: 4) +(I::>yte Land: 0 I 7), b yte ~ false] 
byte ~ src next. 
sn~ next ~ (b-240 LshLft: 4)+(b~Jte LshLft: -4)], 

tab ~ cteco I, 
]] 

initDecoae: t I u ct j 
[ctec8 ~ to I cor~Jto: (String new: (to I) Length), 
u ~ Vector nell\J; 256. 
(J ~ Vector nev\); 10, 
forg j to; 10 dog [doj ~ t o(j+l)ol], "/0 lnost con1.11l0n" 
u· alL ~ d. 
forg j fronl; to (2 to: t Length) dng 

[uo(jol +1) ~ (jo(2 to; 11)) copy to; (StrLng new: 10)], 
decoctLng ~ u] 
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Statistics 
clear [stcHS~ nil] 
scan: text I src I£~st lJ b t 

[src ~ text c~sStream. 
(last ~ src next)=faLse:> [] 
last ~ [1£l-st~128:>[129Jast+I]. 
vvhiLeg (b ~ src next) dog 

[b ~ [b~128:>[129}J+I]. 
lJ ~ stcLtsoLast. 
[(t f- lJ 0 b +1 ) =256:> [lJ Ls: StrLng:> 

[sta,tsoLast ~ v ~ V cop~to: (Vector new: lJ Length)]]]. 
lJob ~ t. 
Last ~ b]] 

scanCLass: cLass I seL 
[class Ls: Vector:> 

[use r ells platJof fvvhile g 
[forg seL from: cLass ctog 

[user shovv: seL; space. 
seLf scanCl£lSS: SmaLLtaLk oseL]]] 

forg seL from: culSS selectors dog 
[seL=c-) Class a rga,nLzat Lon:> [] 
user shovv: seL; space. 
seLf scelYt: (cLass code: seL)], 

] 
sorting: u I n z L w 

[n ~ (Vector new: lJ Length) asStrealn. z ~ (Vector new: lJ· Length,) cl-sStream. 
"Must float all of v so contparisons don't bon1.b" 
H) ~ Vector new: v Length. 
forg L to: V length dog 

[voL=O:> [z next <- L] woL ~ (voL) asFLoat. n next ~ L]. 
f)(won contents) sort ll1ctp reverse cop~ conC<lt: z contents] 

tables: n I c stJm so j L v non "Produce encodiny tables" 
[" To use this, gather sta tistics, then paste tile results Of a call on ta!?les: into 

the assi.(jl1J11.ent in the class/nit 111ethod," 
c ~ Counter new. 
SU·}l1 ~ stiltS transfonng lJ tOg [c LnLt; adctvec: v; vaLue]. 
so ~ Self sort Lng: sum. 
non ~ (soo(1 to: 80)) cop~ sort trctnsformg L tog L-l. "80 lnost conllnon 

chars" 
f)non Ln Vector concat: 

(soo (1 to: n) transformg L tog 
[(L-I) LnStrLng concat: 

( «(self sortLng: stcttsoL)o(l to: 10)) "1110St frequent successors" 
cop~to: (StrLng new: 10)) sort transformg j tOg j-l)])] 

zero I L t 

...J 

[stats ~ Vector new: 129. 
forg L to: 129 clog 

[stats o L ~ t ~ StrLng new: 129. 
t all ~ OJ] 

S~Jstem.Orgal1Lz(JtLon CLClssLfI:J: ~ Compressor under: I Text at> jects' . ...J 
Compressor classlnLt...J 
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Class nel'V title: 'Dispframe' 
subclassof: Stream 
fields: 'text' 
declare: 'doit prompt '; 
asFolLows..J 

I al1t a dialog w indovv 

Inittalization 
eLasslnit [prompt f- 'L' 01. doLt f- '..J' 01 ] 
frame ~ r 

[tex t petra: nLL frame: r] 
init 

[text f- Textfrcnne new. 
seLf of; (StrLng neltv; 16)] 

reet: r 
[self Lntt; fra.me f- r; clear] 

Scheduler 
ea{;htime I t 

[text ltV Lnctow h{'lS; user mp:> 
[user ~bc~:>[tf- self ~bd:> 

[ [t=nLL:>[] seLf space; print: nLL's t]. 
seLf prornpt]] 

user bluelJll0=> [(lfctLse]] 
user c~nl:Jbug:>[nfdLse]] 

first time 
[text ltV inctovv hets; user mp:> 

[seLf outline; prompt] 
f1f{,lLse] 

Lasttime 
[ [self last = prom.pt:> [self s~ Lp: -2; show]]. 
rltJser bluebug =faLse] 

Leave 

Dialog 
ev I t 

[whiLeg [seLf cr. t f- self recluest: "] c,log 
[seLf space; print: nLL 'st] 

f1fclLse] 

"Dispframe" 

kbd I n t "false if user pauses, nil if ctrl-d, aU input since prol1tpt if .-1" 
[H)hLLeg user ~bc~ clog 

[t f- user ~bct. 
t=132:> [self c,lppend: 'ctone.'; shalt\). flniL]; "ctl-d for done" 
=8:> [seLf Lclst=rrolnpt:>[lseLf s~ip: -1]; "LJackspace" 
=30::> [n f- a.rrll~Jo(posLtion to: I b~J:-l) fLnd.: prompt. 

n=o:>[self append: 'Lost be9LnnLl1~J'; prompt] 
tf- seLf Lttst: n-l. seLf nextf- doLt; shovv. Ot]; "do-it (LF)" 

=145:> [self ulst=prompt:>[] self s~Lp: -1. "ctl-rv for l1(lckspace rvord" 
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'-..._..../J 

whUeg (position>o CLna: seLf U:LSt to~enLsh) clog [seLf s~Lp: -:-'1 ]]; 
=151~[seLf reseti prOlnpt] "ctl-x clears frellne" 
seLf next f- t] 

seLf shovv. f)false] 
prompt [self cri nextf- prOlnpti show] 
read I t "false if ctrl-d, all input since prDlnpt if -1" 

[self next f- prompt i show. 
tLnt lLg [use r ~bc~~ [t f.- seLf ~ba] faLse] do g [] 
t=niL~[Ofcllse] Ot] 

request: s "false if ctrl-d, all input since pr01npt if -1" 
[seLf ap penet: s. f)self recta] 

Image 
cLear 

[seLf reset. self show] 
rnoveto: pt 

[(text wLnctow Lnset: -20-2) etragto: pt-(-2 0 -2)] 
outLine 

[text wLncLow olLtLLne: 2] 
show I t [ 

text show: self contents. 
untLLg text Lastshown~ posLtion ewg [ 

posLtion < (t f.- text sc rolln:I)~ [] 
t f- (arra~o(t+1 to: posLtion» copy. 
posLt Lon f- O. 
self appencL: t. 
text show: t 
"seLf dequeue: (text scroLLn: 1). 
text shovv: seLf contents"]] 

Access to Parts 
frame 

[Otext frcLme] 
text 

[Otext] 
-1 
SystemOrganLzation cLassLf~: ~ DLspfrelme unaer: 'Text Objects'.-1 
DLspfrclme cLasslnLt..,j 
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I 

Class new titLe: 'FieLdNarnecollector' 
sLtbclassof: T o!~eYLCollector 
fields: " 
declare: "; 
asF ollows-' 

T his class collects i.dentifiers as Strings (not LlnlqueStrings) 
for scanning of class fleld nantes (Class.lnstvars) 
by Cite cOJ1tpller(Generator) and debu9ger(Vari.ablePane) 

Valid fields 
identifier: s [sLn~ next~ s] 

Invalid fields 
leftparen [seLf next~ 1 ('] II just for error message" 
next-E- value 

[user notLf~: 'InuctLLd field nenne: '+uaLue clsStrLng] 
rightparen [seLf next~ ')'] "just for error message" 
-1 

"F ieLdNarrteCollector 
" 

SysternOrgetnLzatLon cUlssLfy: c7 FLeLdNameColLector unaer: 'Text Objects' . ....J 
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Class new title: 'Paragraph' 
subcLassof: Array 
fields: 'text runs alignment' 
declare: "; 
asF olLol'vs-' 

Paragraphs inlplenlent pretty text. 
text is a StriJlq of the ascii characters. 
aUgrunent specifies hOHJ the paragraph should be justified. 
runs is a String of run -coded fonnat infonnatLon. 

odd L1yte is run length (S255) 
follo1,vin9 t'yte is 16:Y;\1onnat nun1.lJer + 

1:'ft-L1ohl 2:y..:LtalLc 4:'/I:ul1derUne 8:~stri.keout 
longer runs are mae-I.e frDln several Of length 255. 

Initialization Of parts 

"Paragraph" 

copy [OseLf class new text: text runs: runs alLgnment: alLgnment] 
text: text 

[aUgnment ~ 0] 
text: text aLignrnent: alignment 
text: text runs: runs alignment: alignrnent 

Norrnal access 
oX [(ttextox] 
as Paragraph [nself] 
asVector [Otext ClsVector] 
copy: a to: b "Return a copied sUbrange Of this paragraph" 

[Oself class new 
text: (text cor~: (:\, to: b) 
runs: (self rlLn: C"1- to: b) 
aLi9nYl1ent: cllLgnment] 

findString: str stctrtingAt: start 
[Otext fLndStrLn~J: str startLllgAt: sta,rt] 

length [(ttext LengUt] 
repLace: a to: b by: c ["alters self - doesnt copy" 

[ru,ns : nit:) [] 
rltnS ~ self runcat: 

(self run: 1 to: a-l), 
[c is: seLf CLclSS:) [c runs] 
seLf makerun: c Length uC1L: [ 

runs emrt~J:)[O] 
runs 0 «self runf Lnd,: b) 0 1 +1 ) ]], 

(self run: b+l to: text length)]. 
text ~ text repulce: a to: b b~: [c is: self cLctss:)[c text] c]] 

style [nDefaultSt~Le] 
subst: X for: y "runs are not silpported yet 11ere" 

[lltext subst: x for: ~] 
text [Otext] 
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"'----- -

( 
"-----/ 

Text alignment 
alignrnent [(lalignment] 
aHgntnent (- alignment 
center [aL4Jnrnent (- 2] 
flushteft [aLi9nment (- 0] 
fLushright [aL4Jnntent (- 4] 
justify [aLiqnment (- 1] 

Manipulation of format runs 
make[3oLdPattern lsi C 

[s (- text asStreant. L(- O. 
untilg [c~ s next:> " scan to bracket, bar or conlnlent " 

[C=91:>[true]; =124::>[true]; =34:>[true]; =25::>[true] false] 
true] "end" 

do g [l(- L+l]. 
seLf nl<lS~ run: 1 to: l under: 1 to: 1] 

makerun: Len vat: vat "Make up a soUd run of value val" 
I str l 

[Len=o::> [(lnulLSt rlng] 
str ~ Strlng new: Len-l/255+1-*2. 
forg l from: 1 to: str Length b1:J: 2 dog [ 

strol (- [Len>255::>[255] Len]. 
stro (l+l) (- vaL 
Len (- Len-255]. 

f1str] 
mas~run: ito: j uncler: m to: vat "Alter Iny runs so that the bits selected by In 
becOlne va!." 

I r 1'\ "Maybe rnerge this Ivith 111ergestyle" 
[r (- seLf run: l to: j. 
forg k from: 2 to: r Length b~: 2 dog 

[rok (- (rol'\ LCUld: 0377-m) + v('lL]. 
rlU1S (- seLf runcat: (seLf run: 1 to: l-l), r, (seLf rl~n: j+l to: text Length)] 

masR runsunaer: m to: vat 
[seLf rn(,Lsl'\n~n: 1 to: text Length under: m to: vaL] 

run: a to: b I c "sLibrange Of run" 
[a>b:> [l)nullStrlng ] 
runs=nil:>[flseLf nlal'\erun: I +b-a val: 0] 
a ~ seLf ru-nf lncL: a. 
b ~ seLf runflnd: b. 
c ~ runs cop~: aol to: bo 1 +1 . "copy ti1e sub-run" 
[Cae 1 )=(bo I):> 

[col (- 1 + (b o 2)-(ao 2)] 
Co 1 ~ 1 +(runso (ao 1»- (ao2). "triln the end lengths" 
Co (c Length-I) ~ bo2]. 
Oc] . 

runcat: rs I r olen Len \oc c nr [ 
"concatenate and corn pact a vector of runs" 
nr (- Stre(,l111 new Of: (String neH): 30). 
oc ~ false. 
forg r frOln: [rs is: Vector:> [rs] rs inVector] clog [ 

r emrt~:> (] 
r ~ r ClsStrea-m. 
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whileg (len f- r next) dog [ 
c f- r next. 
len = 0:> ["i.qnore entpty runs (shouldn't be any)"] 
oc = c:> [ 

(olen f- olen +len) 5. 255:> [] 
nr next f- 255; next f- oc. 
oLen f- olen-255] 

[oc:> [nr next f- olen; next f- oc] "first tilne tl1nt-"]. 
olen f- len. oc f- c ]]. 

oc:> [ 
"leftovers" 
nr next f- olen; next f- oc. 
Onr contents] 

OnuLlStrLng] 
runc~tt: x to: y [(lseLf rt,{,ncat: x, y] 
runfin~t.: index I ru,n t "i.ndex into run" 

[ru,nf-l. 
vvhileg (t f- Ln~lex - (runsoru,n)) > 0 dog 

[inctex f- t. run f- run+2J. 
(lrun, Lnaex] 

runs "return runs or defau/.t if none" 
[rtJns=nLL:>[OseLf makerun: text length- val: OJ 
(lrltns] 

Bravo conversLons 
appLyBravo; trailer at: ito: j "Alter runs Of characters i through j according to 
trailer" 

I s len ch- t 
[s f- Stream nevv of: traLLer. 
tf- s urto: 0134. 
[t Length->30:>[user notLfy: 'SusrLcLous BrCLUO tra,LLer']]. 
[t h-as: 'C'ol:>[self centerJ t hC1S: 'j'ol:>[self justifyJ]. 
len <- O. 
untilg s encL ctOg 

J 

[(ch f- s next) LsdigLt:> [len f- (len,lI0)+ch-060] 
L f- L+len. Len f- '0. 
ch=0146 :>[t f- O. 

whLLeg [cit (- s next::>[clt Lsct.igit] faLse] dog 
[t (- (t*10)+clt-060]. 

seLf mClsknJn: L to: j under: 0360 to: (t tsltLft: 4)] 
(t (- 'bBLIutl' fLnct.: ch)=O :> (] 
self maskrun: L to: j under: c-) (1 1 2 2 4 4 )ot to: c7 (1 0 2 0 4 O)ot 
] 

bravoRuns "Encode rl1e runs in a Bravo paragraph traUer" 
I L s out len aLf new bit bits 

[b its f- c-) (1 2 4). 
s (- StrecLm ctefa.l{Lt. 
s next<- 032. 
s avrenct.: [aLignment=I:> [' j \g']; =2:>[ 'c \g'] , \g']. 
len <- O. oW, f- 0400. 
[runs =nii :> [] 
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forg i frorn: (I to: runs Length, bV: 2) dog 
[aif ~ old Lxor: (nevv ~ runs 0 (i+1 ». 

]. 

(aif la-net: 0367)=0 :::> "No changes" [Len (- Len+(runso i)] 
[i= 1:::> [] Len prLnton: s]. 
forg bLt to: 3 dog 

[(aif Lana: bits 0 bit) =0 ~ [] 
(new lanct: bitsobLt);tO ~ [s next~ 'biu'obLt] 
s next<- 'BIU' obLt] 

[(ciLf la,net,: 0360);c0 :::> "Font change" 
[s cLppenci: 'f'; prLnt: (nevv LShLft: -4); space]]. 

old f- nevv. 
Len f- runso L. 
] 

s nextf- 015. r1s contents] 
fromBrauo "Find Bravo traUers and return a copy of self wUh theln applied" 

I newpeLnt newtext Loc L j 
[ne w paret f- seLf co p V • 
Loc ~ 1. 
whiteg (i f- (newtext ~ newpara text) finct: 032)r=0 dog 

[j ~ newtexto(L+1 to: nel;\Jtext Length) fLnei: 015. 
nel'Vpctra, appL~Brauo: nel;\Jtexto (i+l to: L+j) at: Loc to: i-1 . 
nel;\Jparc,l, replace: ito: [L+j =nevvtext Length~[i+j] L+j -1 ] b~: !'. 
Loc f- i+l] 

Onew paTa] 
toBravo [O(text concat: seLf bravoRuns) asPara9rcLph] 

Press pr(nt[ng 
asTextEntity [fl( 

TextEntLt~J new text: text runs: ru,ns aLignment: aLignment) 
st~Le: DercLltLtSt~Le] 

hidePress: press fi.rst: n Length: Len I s [ 
"stash Lnfonncl-tLon (neHlle(coae) and uaLue) in C1, press fite. 
see frOl'nPress:nCllne;UC1Lue: for recLprocctL opercltions" 

"text is dLuLcteci clmong entLties, and, was just v\JrLtten Ln DL" 
(s f- String new: 2) l;\Jorci: I ~ Len. 
press s~Lpcocte: 0 etata: s. 

"put alL ru,ns (if an~) vv ith f irst entLt~" 
en> 1 org (runs=nLL org runs empt~)~ [] 
press s~ ipcocte: 2 ctalct,: rlLns]. 

"Lf entLtv Ls spLLt, use itLegclL aLignment" 
press s~Lpcocte: 1 ctata,: ([Len < text Length-::> [99] aLignment]) LnStrLng; 

cLoseEntLt~] 
presson: press in: r I char pos s3 ~ cho P [ 

"Output pdrdgrap/l insiile rectangle (pdge coordinates)" 
~ f- r corner lJ. "We change corner y later" 
S3 ~ PC1,ragrdphScanner new Of: seLf to: press stlJLe: seLf st~Le textStVLe. 
s3 LnLt in: r. 
pos ~ s3 posLtion. 
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chop ~ [aLlgnntent= I ~ [OJ aLlgnment J. 
whLLeg (y anag (char ~ S3 scan)) dog [ 

char = 011 ~ [S3 tabJ 
chcLr = 040 org chC1r = 015 ~ [ 

"carriage return or exceeded lnax I1Jidth and backed up to blank" 
y ~ S3 prLntfrom:pos aligned: [char=040:>[aLLgnm.ent] chop] s~Lp: 1~ 

[r corner ~ ~~. S3 LnLt Ln: r. pos ~ s3 posLtion]] 
char == true :>[ 

"exceeded lnax widtll rvLth no blanks in line" 
S3 bacR.up. 
y ~ S3 prLntfrOln: pos cILLgned: 0 s~ Lp: O~ 

[r corner ~ ~ y. S3 LnLt Ln: r. pos ~ s3 posLtLon]] 
"user notify: 'unlrnplenlented control char"']. 

"P ut out trailing text if any" 
yanc.tg (S3 wLdth=o org (y ~ s3 prLntfrom: pos atlgnecL: chop s~Lp: 0)):> [ 

press c,tppenct: text. 
rl~J 

press ctppend: texto (1 to: pos). 
rlseLf copy: pos + 1 to: text Length] 

Pac~Lng [rita String 
compresslntoString 

[Oself pac~lntoStrLng: (Compressor nevv contpress: text) 
code: alLgl'llnent+16] 

packlntoStrinq [OseLf IXlc~lntoStrLng: text code: aLLgnment] 
pa,c~~lntoStrinq: t code: a Irs [ 

"pack runs and t into a string" 
r ~ [rLtl1s==nU,:>[nullStrLng] rans]. 
Set nevv of: (s ~ StrLng new: r Length + t length + [r Length<192:>[2] 3]); 

next ~ aj 
nextStrLng f- rj 
append: t. 

Os] 
unpactzFromString: s [ 

..J 

"un do IhlcklntoStrln ~J or cOlnpresslntoString" 
s Ls: self cLass:>[Os copy] 
s ~ s vLevver. 
aLLgnn1ent ~ s next. 
[Crans ~ s nextStrLng) empt~=> [runs ~ nu']]. 
alignment l 16:>[ 

alLgnment ~ cIlLgnment \ 16. 
text ~ Compressor new decolnpress: s] 

text ~ s rest] 

S~stemOrganLza.tLon cLassLf~: c7 Pc.Lragraph LU1c.ter: 'Text Objects' . ..J 
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"Reader" 
'~.j CLass new tttLe: 'Reader' 

c. 

subcLassof: Object 
fteLds: 'source coLLector tol~en nextchar typetbL ' 
declare: 'typetabLe '; 
asF oLLows-l 

Converts a. string to tokens. Th.e collector defines J,vhat to eto for each kind of 
token: see TokenCollector and Contpressor for exarnples. (P, Deu·tsch) 

InittaLization 
cLasslnLt I stnn tIJpe first Last L "lnitiaUze the type and mask tables" 

[tIJpet(;lbLef- String new: 256. 
strmf- Streclln new Of: ~ ( 

5 0 0377 " (initia.lize) " 

1 0101 0132 1 0141 0172 "upper and IOI/ver case letters" 
2 060 071 "d igUs" 
3 072 072 3 03 03 "colon, open colon" 
4 011 012 4 014 015 4 040 040 "T AB, LF, FF, CR, blank" 
"5 is one-char tokens" . 
6 042 042 6 031 031 "cornntent quote and ~" 
7 047 047 "string quote" 
8 025 025 "high-minus" 
9 032 032 "-1' Z (fonnat trailer)" 
1 0 036 036 "DOIT" 
11 050 051 "open and close paren" 
). 

whileg (tIJref- strm next) dog 

] 
Of: s 

[fLrstf- stnn next. lastf- strm next. 
forg L from: (fLrst+l to: Last+l ) dog 

[t1)petabLe oif- t1)pe] 

[t1)petbL(- t~JpetabLe. 
tolzenf- Strecun defauLt. 
source (- s ClsStream. 
seLf ster] 

Matn reader 
react 

[l1seLf readlnto: To~enCoLlector ct.efauLt] 
readatom: ncoLons I t1)re s 

(to~en reset. 
whLLeg [tolzen nextf- nextchar. 

(nextcharf- source next)~[(t1)pef- tIJpetbLo(nextcha.r+l ))~3] 
false] 

dog 
[t1)pe=3~[ncotons(- ncoLons+l ]]. 
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s~ to~en contents. 
ncolons=o:> [collector identifier: s]; 

>1 :>[coUector otneratom: s]. 
s Length=1 :>[colLector otheratom: s] ": or g alone" 
SoS Length=072:>[coLlector ~e~vvord: S]i 

=03:>[coLlector ~e~~'\}ord: s]. 
collector otheratom: s. "Colon 1/IJClsn't last character" 
] 

readlnto: coLlector I x 
[whUeg nextcnar dog 

[x~ t~retbLo (nextcnc~r+l). 
"See class/nLt for the rneanings Of the type codes" 
x =4:> [collector se PC1T(Jtor: nex tchc~r. nextcncl,r~ source next]; 
= 1:> [seLf reada,to nt: 0]; 
=5:> [collector onecha.r: nextcn(Jr. nextchar~ sou,rce next]; 
=6:> [seLf uVto: nextchcLr:>[colLector notLf~: 'Unmatcneci comment quote'] 

collector cornrnent: to~en contents]; 
=2:> [seLf react nt,un]; 
=11:> [[nextchclr=050:>[coLlector Leftp(Jren] coLLector rLghtrctren]. 

nextch(lr~ source next]i 
=7:> [seLf urto: nextchar:>[colLector notLfv: 'Unmatcneci strLng quote'] 

collector strLng: to~en contents]; 
=8:> [seLf reacLnum]i 
=9:> [seLf urto: Ol5:>[coLLector notLf~: 'tZ ltvLthout CR'] 

coLlector traLLer: to~en contents]i 
= 10:> [()coLlector contents]i 
=3:> [seLf reactatom: 1] 
] 

()coLlec tor contents] 
readnum I uaL d e 

[uaL~ seLf rciLnt: 025. 
nextch.(,lr=056:> "eJleck for decifnal point" 

[self ster. 
nextchcl r=faLse org nextchar Lsd LyLt =faLse:> 

[coLLector Lnteger: uaL. coLLector onechar: 056] "vvas </nteqer>. " 
ci~ seLf rciLnt: -1. "fraction part" 
[nextchllr=o 14 5:> "check for e< exponent> " 

[self ster. e~ seLf rciLnt: 025] 
e ~ "]. 
coU.ec to r float: val f r(.1C t Lon: cL ex r: e] 

collector Lnteger: vaL] 

Internal readers 
raint: char" Read an integer, allO/v char as first cJ1ar" 

[to~en reset. 
[nextcha.r=ch(,lr:>[to~en next~ char. self step]]. 
whLLeg nextcnclr dog 

[nextcno r<060:> [f) to~en contents] 
nextchClr>071 :>[f)to~en contents] 
to~en next~ nextch(lr. nextchar~ source next]. 

f)to~en con tents] 
step 
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[nextcnar~ source next] 
upto: char I sta,rt "Knol~s about doubled' in strings" 

[sta.rt~ source rosition. 

~ 

to~~en reset. 
wniLeg (nextchar~ source next) dog 

[[ nextcna,r=cha,r => 
[seLf step. cncLr;t04 7:>[f1faLse] nextcnCLr;t04 7:> [rHaLse]]]. 

to~en next \- nextcnCLr]. 
"Ran off end, back up/' 
SOltrCe s~ir: stctrt - 1 - source position. 
f)trlte] 

SljstelnOrgctnLzcltLon cLassLflj: ~ ReCLder l~ncter: 'Text Objects'.~ 
Rew:Ler class Init--1 
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Class Ylew title: 'Textframe' 
subclassof: Object 
fields: 'frame para styLe reply 1 repLy2 window' 
,I l . J' uec are. ; 
asF ollows-' 

"T extframe" 

I display a paragraph on the screen in a fralne clipped by a l/vindoltv 

Initialization 
para: para frame: frame 

[wLnctovv <-frame. 
rerLyl ~repL~2~o. 
st~Le ~ De fCl-ULt TextStyLe] 

para: para frame: fralne style: style 
[wLnctow \-frcune. 
rerLyl ~repLy2~O] 

Scheduling 
aboutToFrame 

["tvly fralne is about to change, I dont care,"] 
ta~zeCursor 

["Move the cursor to tile center Of rny Itvindovv," 
user cursorLoc ~ w Lnctovv center] 

Image 
asForm: pt I char uL ur f 

"put bits Of c/laracter into a fonn - - when r orn1 paCkage in systeln" 
[char f- seLf charofpt: pc. uL ~ repLy1. 
seLf ptofchar: char + 1. lJr f- rerLy1. 
f f- Form nel/\) sLze: ur x - uL x by: repLy2 y - repLyl y. 
f transl,(ne: uL; scale: I · Of ] 

comp 
[w Lnctol!v comp] 

copy to: path effect: effect I L oldmocte "S/'lol'V cUpped inside rect" 
[ 
penh is: PoLnt => 

[oLamode f- style l11octe. style mode: effect. l'vLndow transLateto: ra.th. self 
ShOlV. styl.e nlode: oldlnode.] 

pa.th Ls: Path => [forg L to: pCLth Length d.og [ self copy to: pa.thoL effect: effect] ] 
] . 

corner [Ofra.me corner] 
cHspLayat: path. effect: effect cLippedBy= GLiprect I L oLd.mode "s!1oJ.v clipped 
i./1side reet" 

[ 
path Ls: PoLnt => 

[ol,(tlnoae f- style 1110de. style mode: effect. freune tnLnSu.Heto: path. 
wLndol/\) ~ clLrrect. seLf show. style mode: oWmode.] 

path Ls: Path => [forg L to: pCLth Len9th dog [ self dLsp[,(Lyat: penho L effect: 
effect] ] 
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C) 

] 
erase 

[(wLnctow Lnset: (-20 -2)) clear] 
extent [Ilf rayne extent] 
fralne [Oframe] 
frame ~ frame 

["Cl1ange rny frante and l/vindOJ1J," 
w Lnctow ~ frame. 
] 

heigh.t [fHra.me he~ht] 
origin [Ofran'le orLgLn] 
outline 

[vv Lndovv bonter: 2 coLor: blac~] 
para [n pCLrct] 
showin: reet I olcL "SI101/V cUpped inside rect" 

[o\,(J (- vvLnctoH). l/vLnctow ~ rect. seLf show. wLnctow (- olcL] 
size [Of relm.e extent] 
width [r1frcLnle width] 
winaow [OwLncLow] 

Text 
eharnearpt: pt [lJSe r c roa~] prLl'nLtLve: 58 
eharofrt: pt [user croa~]prLtnLtLue: 58 
dopress jst: pt 

["For tn/.ilding justified lines in Press Fonnat fUes 

[reply I x f- traUingbLts. 
reply I y f- in ternalspaces. 
reply2 y f- Iteigl1tofUne. 
[reply2 x < a ~[linenot justified]]. 
Olastc/1arinline 1 

user ~vUll1ave to hack up in strin9 to fi.nd last printing character 
(at least non-space, cr, or tab)" 

user croa~] prLmLtLve: 64 
findmaxx: ehar 

[ch(lr Ls: Integer~[user croa~] 
self fLnctnlaxx: chelr aslnteger] prLmLtLve: 63 

Lastshown 
[f)repLtjl ] 

Lineheight 
[Ostl:Jle LLneheLght] 

maxx: ehar 
[seLf fLndmaxx: chel-r. n repLtjl ] 

measuretext: startx to: stopx string: string from: first to: Last font: font 
["Returns chClrelcter Lndex Of character LtnnlectulteLtj followLng character 

causLng exceptLon coneLLtLon. 

RepLtjl = ExceptLon coct£. 
= 1 Encou.ntered space, cr, tab, or ascLL O. 
= 2 Crosseet stopx. 
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= 3 80th 1 eLnci 2, 
= 4 Encountered last before hitting stopx or speciaL cha.racter, 

RepLy2 = Leftx of chCLracter cca~sing exceptiDn condition," 

user croa~] prirnitiue: 103 
ptofchar: char 

[seLf seLec tchc~r: cheLf. Ore pLy 1 ] 
ptofpt: pt 

[seLf cheLrnea.rpt: pt, OrepLy I] 
put: para at: pt 

[seLf put: pareL at: pt centerect: fatse] 
put: para at: pt centered: center 

[petreL f- petra, aSPeLragr<,lph, 
winetow f- freLrne ~ pt rect: 1000 01000, 
seLf ptofchar: peLreL Length+1 . 
vvinctow growto: repLy2. 
[center~ [lvLndow mOlJeby: pt-window center]], 
window f- vvindow inset: -30-2, 
window cLeeIr: vvhite, seLf show] 

. put: para at: pt mLlxextent: maxextent 
[pCLrCL f- petfCL aSPCLragraph. 
window <- fra,me ~ Rectangle new origin: pt extent: maxextent. 
seLf findl1tctXX: para Length+1 , 
window growto: repLy2, 
window f- window inset: -30-2, 
window clear: white. seLf show] 

put: para centered: pt 
[seLf put: parel eLt: pt centered: trLte] 

rectofchar: char 
[seLf seLectchctr: char. OrepLyl rect: repLy2] 

scroltn: n 
[OseLf charofpt: frame corner x 0 (fnlme orLgin y+(n*styLe LineheLght))] 

seLectchar: char 
[cflctr is: Integer~[user croal-z] 
seLf seLectcnar: cha,r Clslnteger] printitilJe: 59 

show [user croa~] primitilJe: 57 
show: para 

[rare!' f- pareL elsPa,ragraph. seLf shovv] 
showLine: first to: Last Lastx: Lastx spaces; spaces traiLingspaces: traUingspaces 
startrun: startrun firstrunLenqth: firstrunLength 

["For ~se in conju,nctLon with measuretext printLtilJe, 

Charac te rs first thro Lt9h Last w itt be dis pLctyeet, CLip ped by the frame 
anet window. The Lastx shouLct be the lastx Of Last. If j ustifLceLtLon 
is on in para elna spaces is > 0, the Line wiLL be justifieeL 
Passing spaces as a causes su-rrression Of justifLcaton even if 
justificatLon is turneeL on in para; space characters HJitt be dispLa,yed 
nornlaUy elJen l1Jhen spaces is O. 
TraUingspaces is needed for justifLcatLon. Startrun is an integer index 
into the runs, inctLc<,ltin9 J;VI1Lch run to start on. Firstrunlength 
is the nun1ber Of chClrClcters rernainLng in run. startrun. Note that 
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( wltile runs in a, rarag raph. Gtre alloca,tect CLS a, string, startrun will, 
be considered a, vvord LncLex. 

maxascent and maxdescent Ln style must be nonniL to avoid a croCl~." 

use r c roa~] primitive: '\ 04 

Conversion 
printon: strm 

[strm append: 'a, Textframe'] 

Printing 
hardcopy I p 

[p ~ dpO pressfiLe: 'fra,me.press'. 
self hCLrdcop~: p. 
p page; close] 

hardcopy: p I win e 

~ 

[wLn <- wLndow Lnset: -2. 
forg e from: (win m.Lnus: wLndow) dog 

[p shovvrect: e color: 0]. 
p cLoseEntLt~. 
e~ p traHsrect: 11\JLn. 
r entLtvorLgLn: (800 0800)+(e mLnX 00). 
pa,ra, ClsParugfCJph presson: pin: e. 
p cLoseEntLt~] 

S~stemOrganLza,tLon cLClssLf~: c7 TextfrGl,me under: 'Text Objects'.~ 
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Class new title: 'T extStyle' 

subcLassof: Object 

"TextStyle" 

fields: 'fonts" < Vector Of Strings or Integers> }tvhich are the fonts. 
An integer entry has a verticaL Offset in the high 8 bits, a 1 in 
the 20D-bit for descent, and VlYlother font number 

(zero-relative) 
in the bottom 4 bits" 

tabanclspace "< Integer> =256·J;{·tabwfdth + spacewiatn" 
YYtaXaSCel1.t "< Integer> max ascent for this fontset" 
maxdescent "< Integer> rnax descent for this fontset" 
mode "<Integer> =0 for YlonnaL, =4 for white-on-bLac~" 
fontnarnes "<Vector Of Strings> corresponding to the fonts'" 

decLare: "; 
asFoLLows..J 

I ant a specification Of ho}v to display a paragraph. I inclu.de a font set, a tab 
spaci.n9, a space si.ze, etc, If I do not specify ascent and descent front the 
baseline, then each line displayed vviLl adjust to its tallest cl1aracters, 

InitiaLization 
default 

[talJanclspace ~ lnode ~ o. seLf moue: 0; tab: 20; space: 5 . 
. '--../' fonts ~ Vector new: 16. fontnames ~ Vector new: 16. 

seLf setfont: 0 nCl,me: 'CREAMIO'. "Put default fOllt in font a" 
] 

mode 
[11 mode] 

mode: mode 
space 

[r) (tabanct.space Land: 0377)] 
space: t 

[tal')clndspace ~ (tclbanctspace land: 0177400) + (t land: 0377)] 
tab 

[11 «tabanctspace Land: 0177400) rShLft: 8)] 
tab: t 

[tabandspace f- (tclbanctspace land: 0377) + (t LshLft: 8)] 

Fonts 
fontfamily: n I schar 

["return tile feun lly nalne taken out Of fontnantes" 
s \:... Strea,lTI ctefault. 
forg ch~lr fron1.: fontna,mes 0 n dog 

[ch~lr LsLetter:> [s next ~ char] 
Os contents]] 

fontnames [11fontnclmes] 
fonts [l1fonts] 
fontsize: n I s c sLze 

["return si.ze frDln fOl1tl1anle" 
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sLZe (- O. s (- (fontncLmes 0 n) CLsStream. 
whileg (c (- s next) Lsletter dog []. 
while g [size (- sLze* 10 + (c - 060). c f- s next] dog []. 
Oslze] 

setfont: n fromfUe: name I f 
[ (f f- FiLe ne w old named: name + '.strlke.')~ 

[self setfont: n name: nCLme fromstring: f contents] 
user notif~: 'Font ' + ncnne + '.strike. not on this dLsi'<'] 

setfont: n name: name I ltCn 
[FontDLct has: (ucn(- nCLme asUppercase)~ 

[self setfont: n ncnne: ucn frontstring: FontDLctoucn] 
self setfont: n frontfiLe: name] 

setfont: n name: name fromstring: string 
"S110uLd update nUlxascent, lnaxdescent" 

[fontnarneso (n+l) (- n{'lme asUppercClse. 
fonts o (n+1) (- string. 
FontDLct lnsert: fontna,mes o (n+l) with: string] 

setoffsetfont: n from: m by: d 
[fontson (- nt + [d<O:> [0200] 0] + ({,L Lshift: 8)] 

writeset: styLeindex 
[self wrLteset: st~Leindex as: fontnclmeso(st~LeLndex+1)] 

writeset: styLeindex as: nctme 
["Jlwite ou t a fonnset on nanle J,vlth strike extention" 
na,me (- name + '.strike.'. 
CdrO file: ncune) appencL: fonts o (st~leinctex+1) i close. 
] 

Access 
heightofset: styLeindex 

["Return l1ei~Jht Of fonnset in styLe" 
rHfontso (st~LeLnctex+1) HJord: 6) + 

(fontso (st~Leinctex +1) word: 7)] 
Lineheight 

[( (lnaxascent :: nil) or: (nlax{,1escent :: nil)) ~ 
[f)«fonts o 1 ) \lvon!-: 6) + «fonts o 1) vvord: 7)] 
f) n1axasce nt +n1axctescent] 

maxascent 
[(1 lnaxascent ] 

maxascent: mctxascent 
maxaescent 

[ 0 maxctescent ] 
maxaescent: maxaescent 
maxwutthofset: styLeindex 

["Return InaxLnUlln lvldtl1 Of fannset in style" 
n C fonts o (st~JLe Lnctex + 1 ) vvorcL: 4)] 

nameofset: styLe index 
["Return IU1JlJe of fannset in styLe" 
f) (fontnalnes o (st~leLndex +1 ))] 

strikeofset: styLeinaex 

-.J 

[" Retu rn strike af fonn set in styLe" 
Oqontso (st~JLeLndex+1 ))] 
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Class new title: 'To~~enCoLlector' 
subclassof: Object 
f(elds: 's(nl~ parenstac~' 
declare: "; 
asFollows-' 

Provides standard token-collecting behavior for Reader. 
See Reader-read/nto: for ,nore insight. (P. DelJtsch) 

InLtialization 
defautt 

[seLf to: (Vector new: 20)] 
to: U "/nitialize" 

[sLn~ ~ v ClsStream. 
parensta-c~~ (Vector new: 5) asStream] 

F inalLzatLon 
contents "CLose all parentl1eses first" 

[untUg rarenstac~ el'nptlj dog [seLf rLghtparen]. 
OsLn~ contents] 

"T o~enCoLlector" 

nextf- obj [sLnk! nextf- ob j] "subclasses ca,n overrLde ea,sLL~" 
notify: errorString 

[user notLftj: errorStrLng] 

Constructors 
comment: s 
float: i fraction: f exp: e 

[seLf next~ (L+','+f+'e'+e) a,sFLoat] 
identifier: s 

[seLf next~ s lU1Lque] 
integer: s 

[seLf next~ s aslnteger] 
Reywora: s 

[seLf next~ s unulue] 
Leftparen 

[parenstac~ next~ sin~, 
sLn~~ (Vector new: 10) asStrea,m] 

onechar: c I x 
[x~ String nevv: I. xo 1 ~ c, self next~ x unLque] 

otheratom: s 
[seLf next<- s unLque] 

rightparen 
[pctrenstacl\. erYl ptlj::>[] "Error /'vLll be caught eLse//vl1ere" 
p(.lrenst(lC~ last next~ sLn~ conten.ts, 
sLn~ ~ ra,renstac~ rop] 

separator: c 
string: s 

[seLf next~ s] 
trailer: s 

22 
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SysternOrganization classLfy: c7 TORenColtector under: 'Text Objects'.-1 



:r----
1 . 

~i 

r / 

.I)! L" f ;-~I..J_ ( 

"BroJtvse Window" 
Class new title: 'BroltVSeVVLl'ldow' 

subclassof: Paned Windol'v 
fields: " 
declare: 'stdTemplates '; 
ClsFollows-' 

I aJn a five-paned l·vindovv to brol,vse through classes, Ally panes are". 
systern pane: cate90ries Of classes in the systeln 
class pane: classes in tl1e selected cate90ry 
orqaniza tion pane: c(:rteqorles Of rneUwcts j.n the selected class 
selector pane: Ineti10d selectors in the selected category 
code pane: source code Of the selected 111ethod, if any, else other usefuL Lnfo 

Initialization 
cLasslnit 

[stc;t Temrlates f- (000 reet: 10014), (1000 reet: 18(14), (1800 reet: 28014), 
(2800 reet: 36014), (0014 reet: 36036)] 
default II Let the user drcu1J a five-paned J1Jindol1J to broJ,vse Ulrough classes," 

I s~stemPane elassPane orgPane seLeetorPane coaePane 
["Create tl1e panes." 
s~stemPane f- S~ste}nP(Jne new. elClssPalle f- CLassPcLne new._ 
orgPclne f- OrganLzcHLonPane nell\}. seLeetorPCLne (- SeLeetorPane new. 
eoaePctne f- CoaePane new. 
"Acquire theln." 
seLf t ttte: ' Classes' 

wLth: (s~stenlPclne, eLassPane, orgPane, seleetorPane, eoaePa.ne) 
at: stGtTernrLcHes. 

seLf nevvfrcLme; show. 
"Interconnect theln." 
s~Jste}'nPGtne to: cLassPane. elctssPclne front: st:JstemPane to: orgPane. 
orgPane frotn: eLassPane to: seLeetorPctne. seLeetorPane frotn: orgPctne to: 

eoctePane. 

.J 

eOaeP(lne front: seLectorPane. 
"Display theln." 
s~stentP(ute urcktte] 

S~stentOr9anLzatLon eLclssLftj: c-> BrovvseWLndow lLnaer: 'WLndows' . .J 
BrOll\}se WLndow eLasslnLt.J 



o 

CLass new title: 'CodeWindow' 
subclassof: PanectWinclow 
fields: " 
declare: 'stdTemplates '; 
asFoLLows...J 

"Code Window" 

I ant a paned ],vLndoJ;v lvLth a code pane to edit a ntet!1od or a fUe. 

InitializatioYL 
class: cLass selector: selector para: para formerty: otdpclra I cocle Pane 

[coclePane f- CoctePetne nevv class: CU1SS selector: seLector pant: nil. 
self tLtLe: class tLtLe+ ' , + selector vvLth: coctePane Ln Vector CJ,t: std TelnpLcltes. 
seLf newframe; show. 
code Pane sho}'\) Lng: petra; formerly: oLclpara; from: code Pelne] 

cLasslnit 
[stet Templcttes f- (000 rect: 36036) Ln Vector] 

file: file I code Pane 

-1 

[coctePa,ne f- CoetePane new. 
self tLtLe: fLLe tLtle asStrLng with:. coctePane Ln Vector Clt: std TentrLates. 
self new frame ; show. 
coctePane show Lng: fLLe contents asParagra,plt; from: file] 

S~stelnOrganLzeltLon cLassLfy: ~ CocteWLnctDw uncter: 'Windows'.-1 
CocteWinctow cLclsslnit-1 
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Class new title: 'Docun1.entVVinaow' 
subclassof: Window 
fields: 'projector document selection title scroLlBar' 
declare: "; 
nsF oLlows..J 

"DocumentWindow" 

I ant (J vvincto]'!) tl1rougl11/vl1ich m.y projector is currently projecting Iny 
docurnent. If Hot false, then selection is an enti.ty Of doculnent J/vhich is 
currently selected. 

Initialization 
on: aocurrtent namec!: title 

[seLf new frame. "creates scroliBar via {ralne:" 
projector f- Projector new projectLng: docurnent frcLme orLgLn 

Of: c!OClintent onto: frame. 
docurnent LsSeenln: seLf. 
selection f- Selection nevv th.ru: projector. 
seLf enter] 

Window Protocol 
bluebug 

[(lseLf h.LdeBarsWh.lleg super bLuebug] 
close 

[selection f- selection close. 
scroLLBar close. 
docul'nent LsntSeenln: seLf] 

enter 
[seLf shovv. 
selection f- selection enter. 
seLf show Ba rs] 

harctcopy [docuntent hClrclcopy] 
kbct [selection f- selection kbcL] 
Leave 

[seLf h.ideBa.rs. 
seLectLon f- selection Leave] 

outside [(lsc roLLBa.r st(,\ rtup] 
redbug [selection f- seLection redbu9] 
scroUPos 

[rrojector=niL~ [(l0.0] f1projector scrollPos] 
scroll To: f [seLectLon complement. 

projector scrollTo: projector ctperture mLnX0(f,i'-document heigh.t) (lslnteger. 
selection complement] 

scroUUp: n [seLectlon conlplement. 
projector scrollBy: a 0n. 
selection contrLement] 

show 
[super ShOll\J. "borders" 
pro jector=nLL~ [] 
doc ument shall\) Th.ru: r raj ec tor] 
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/' sholtuOnly: screenReet 
~ __ -- [document sho~'vTh.ru,: (projector subProjectorTo: screenRect of: document) 

C) 

cLea,r] 
yeUowbug [seLectLon ~ seLectLon ~ellowbug] 

Border 
contains: reet 

[11rect LsWithin: frame] , 
frame [(Hrame] 
frame: frame 

[frame ~ seLf fixfralne: fralne. 
[projector == nLL::) [] projector screenAperture ~ frame]. 
([sc rolLBar==niL::) [scrolLBarf- Sc rolLBar nevv] scrolLBar]) on: frame from: seLf] 

hide Bars 
[sc rolLBctr hide] 

hideBursWhiLeg expr I u 
[self hideBctrs. U f- expr euat. self shovvBctrs. nu] 

show Burs 
[scrolLBcLr show] 

title [() t LtLe ] 
..J 
SldstemOrganizatLon cutssLfy: ~ DoclLmentWincLow under: 'WLnctows' . ..J 
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Class new title: 'fontWindow' 
subclassof: Object 

"fontWindow" 

fields: 'frame font fontht fontraster fontxtabl bitsetter char charx 
charwi~l charstr altostyle fontnunlber clearframe scale boxer' 

declare: 'fontmenu '; 
asfolLows...J 

I am a vvincioH) that displays one blovvn up character at a tLlne of a 
strike-forl1tat font 

Help 
help 
[" 
,*:,w-sysFontWindow is declared in the Sn1alltalk dictionary, and hound to the 
font l'vindoJ/v displayed on the screen Of 1110St systeln releases -- intended to 
provide an easy vvay to play around HJith the font editor, 
it: '*: to create a IvLndo1-v for editing ctefau It font 0 at 111iddle-click: 

user schedule: (sysFontVVindOJ/v ~ FontWLndol~ nevv 
altostyle: DefaultT extStyle 
fontnillnber: 1 
at: (OriqinCursor shoJ,-vrvhlleg 

[user l/vaitbug :;.[user rnpJJ)), 
it: * to create a nel/V font 

yourfont ~ FontWindoJ,v nel/v neJ~font: 16 maxchan,vLdth: 16 111in: 0 
lnax: 177 ascent: 12 kern: 0, 

. * it: to edit neJ,vly created font 
yourtextstyle setfont: n nante: yourfont, :'{I: 4.: insert it into a TextStyle 
* it, nol'v create c[' I~Llldorv as above J/vith yourtextstyle and appropriate 

fontnuI11ber 

it':l/t-excunples Of 111anual JnanipulatLol1 Of yourfontrvil1dovv: 
sysFontVVindolv setascent: 2, *;l{IDeltas -- for entire font 41: * 
sijsFontWindoJ,v setascent: -3, 
sijsFontWindolv setdescent: 2, 
sijsFontWindoJ/v setdescent: -2, 
sysFontWindoJ,V setcl1ar: 046, 
sysFontWindolv setJ/vldth: 5, **Al?soLute--for char in wlndolV, 
Useful for characters Of zero J/vidth, * * 

"] 

Initialization 
attostyLe: aLtostyLe fontnumber: fontnumber at: origin 

[ "set up an instance" 
[fontmenu=nU,:>[seLf LnLt ]], 
scclle f- 9. chCLrstr f- StrLng new: 1. c!1ctr f- 65. c!1cHstro 1 f- cha,f, 

/,,--,\ bLtsetter f- BLtBLt LnLt. 
I ) 
~,-j boxer f- Rectangle new 
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orLgLn: a 0 a extent: (scaLe-I) 0 (scaLe-I). 
fra,me (- Recta,ngle nel") or~Ln: or~Ln extent: scale 0 o. 
cLea,rfr~me (- Rectangle nell\) orlgLn: ori9Ln extent: scelLe 0 O. 
self setfont: altost~Le fonts o fontnumber. 
] 

cLasslnit 
[fonnnenu (- tv1enu new strLng: 

'strike 
set wLdth 
eiebug 
move 
close' ] 

Scheduler 
eachtime "while active" 

[cLea,rfra,me ha,s: user mp=> 
[user redbug => 

[seLf setbLt: user mp color: bLac~] "n1ake dot black" 
user ~eLLowbug => 

[self setbLt: user mp color: whLte] "Inake dot vvhi.te" 
user bluebug => 

(font menu bug 
= 1 => [seLf strike]; "put strike Of font in dialogue J-vindoJ,v" 
=2:>[seLf setl1JLctUt]; "qroltV character" 
=3:>[self updeltesegLength: font raster: fontra,ster. 

self tq:JClaten1axwLdth. "clean things up" 
user notLf~: 'font etebuggLng']; 

=4 :>[self freune]; "Inove fontJ,vindOlIV" 
=5:> [cLearf ret rne cLea,r. 

seLf tqxteltesegLength: font raster: fontraster. 
self urdeltemaxwLdth. "ctean things up" 
user unschectuLe: self. nfaLse]] 

user ~bc~=> 
[ch(lr ~ user ~b(L seLf setchar: char] 

] 
user ctl1~bug=>[f)f(,llse] 
] 

firsttime "upon entry" 
[ 
cLeclrfra,n1e has: user lnp=>[self shovv] 
11 false 
] 

tasttime "upon exit" 
[] 

Editing 
setascent: ascentdeLta I u,pctateetfont ascent 

[ "ascent delta" 
ascent ~ font wonJ: 6. 

(--- [ascent + ascentcteltcL < a => [clscentclelta, ~ a - ascent ]]. 
"'.,_/ [a,scentdeLta, > a ~ 
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l 
upctateafont f- StrLng new: (2 -* fontraster ~'* ascentaeLta,). "grovv" 
upclatecLfont alL f- O. "fill vvLtIt vvl1ite" 
upctateafont f- "add oldfont 11eader and neJ/v space together" 

(fonto (1 to: 18) concat: updlltedfonto (1 to: u,pctatedfont Lengtlt»). 
upctatecLfont f- "nol-'v add on rest of old font" 

(upaatecLfont concat: fonto (1 9 to: font length.)). 
] 

upctlltecLfont f- (fonto (1 to: 18) concat: "shrink" 
fonto « I 9 + (0 - (2 * fontraster * a,scentaeLta)) to: font Length.)). 

J. 
upc1atedfont wont: 6 f- ascent + ascentdeLta. "reset ascent J/vord in font" 
seLf setfont: lLpd(ttectfont. "updatedfont n01-1) font of interest" 
seLf upct~ttesegLength.: font raster: fontraster. 
] 

setbit: bitpoint coLor: color "turn bUs on, Off" 
I x y 

[ 
bLtpoLnt f- bLtpoLnt - frame orLgLn. 
x f- (0 ma,x: (charwLd-I») mLn: (bLtpoLnt x/scale). 
y f- (0 l11Cl,X: (fonth.t-I)) mLn: (bLtpoLnt y/scaLe). 
boxer lnoveto: frame orLgLn + «scaLeo,*x) 0 (scaLe-*y»). 
boxer color: color mode: storLng. "turn l1U on/off in blowup" 

bLtsetter destra,ster f- fontraster. "set up bUblt table." 
bLtsetter aestx f- ch.arx + x. 
bLtsetter d,esty f- y. 
bLtsetter d,estbclse f- font; ctstrikef- true. "lock font and get core ptr" 
bLtsetter fiU: storLng color: color. "turn bU on/off in font"] 

setchctr: char 
[ 
cha,rstro 1 f- char. 
[«font word,: 2) 5. cheLr) and,: (char 5. (font worct: 3»=> 
[cheLr f- chaT - (font wont: 2)] 
chelr f- «font v\Jord: 3) - (font word: 2» + 1 J. "char out Of range" 
chelrx f- (font v\Joret: (fontxtabL+ (char)). 
chCl,rwid f- (font worct,: (fontxtabL + chcxr+l») - charx. 
cLectrfra,me cLea,r. 
fra,me extent ~ cha,rwLd 0 fonth.t. 
cLea,rfra-me f-

frame inset: -2 0 -2 "for clearing everything including 
outline" 

a,na: (charwid - (cnCl,rwLct * scale + 2») 0 (fontht - (fonth.t .* scale + 2). 
seLf show. 
] 

setctescent: aescentdeLta I upctatedfont descent space 
[ "descent delta" 
descent f- font wora: 7. 
[descent + descentdeLtet < 0 => [ descentdeLta f- 0 - descent]]. 
[descentcteLta > 0 => 

[space f- StrLng new: 2 '* fontraster * aescentcleLta,. 
space aLL f- O. 
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upaatedfont f- (font 0 (1 to: fontxtabL - 1 * 2) concat; space). 
upclatedfont f- (seLf appendxtabLe: upaatedfont). 
] 

updatedfont f-
(font 0 (1 to: «fontxtabL - 1 -* 2) + (fontraster * descentaeLta -* 2»». 

upctatedfont f- (seLf a,ppendxtabLe; updatedfont). 
]. 
t~pdatedfont word: 7 f-

descent + aescentaeLta. "reset descent l1Jord in font" 
seLf setfont: updatecLfont. "updatedfont now font of interest" 
seLf updatesegLength: font raster: fontraster. 
] 

setfont: font 
[ 
aLtostyLe fonts 0 fontnumber f- font. 
fontnlster f- font word: 9. 
fontht f- (font word: 6) + ( font word: 7). "ascent + descent" 
fontxtabL f- fontraster "* fontht + 9 "header" + 1 "for 0 addressing". 
bLtsetter wLdth f- 1. bLtsetter helght f- 1. 
seLf setchar: charstro 1 • 
] 

setwidth I newextentx outLLnefrcune 
[ "get nel-1J size" 
outLLnefratne f- cLeclxframe Lnset: 1 0 1 c~nd: 0 0 1. 
OrLgLnCu,rsor showvvhLLeg 

] 

[user WG~Ltbu9::> 

]. 

[whLLeg user anybug dog 
[outLLnefra.n1e growto: 
«cLearfrc~me origLn x + 2) + 

]. 

(nel-vextentx f- (user mp x - cLearfra111e orlgLn x + 2) I scale») 
o (outLLneframe corner y). 

outLLnefrcl-me boraer: 2 color: bLac~. 
outLLnefral'ne boraer: 2 coLor: bac~ground 
]. 

outLLne frame border: 2 color: bLac~. 
seLf setwLdth: nevvextentx / scale. 

setwidth: delta 
I fontrLghtx newraster newxtabL newmaxwidth upaatedfont L 

[ "change in width" 
cteLta (- deLta - cha,rvvLd. deLta = 0 ::> [seLf show. f)faLse]. 
fontrlghtx f-

font word: (fontxtabL + «font word: 3) - (font word: 2)) + 2). 
newraster f-

[(fontrlghtx + 15/ 16) r£; (L f- (fontrLghtx +cteLta + 15 / 16) => 
[ L ] fontrc~ster]. 

newxtabL f- newraster "* fontht + 9 "/1eader" + 1 "for 0 addressing". 
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[ 
upctatecLfont ~ Strlng new: 
(9 "header" + (newraster * fontht "bits")) -* 2. 
forg l to: 8 dog 

[upd(ltedfont wont: l ~ font word: i]. 
updatedfont vvord: 9 (- newrctster. 
"copy tile xtable" 
upctatedfont ~ (self appendxtabLe: upclatedfont). 

"set up to copy up to old bits of cJ1Clr" 
bLtsetter destraster 0 newrcLster. 
bLtsetter ctestx ~ o. bLtsetter ctest~ 0 o. 
bLtsetter SOU,fcex ~ o. bLtsetter source~ ~ o. 
bLtsetter width 0 chaTx + cha,rw Let. 
bLtsetter height 0 fontht. 
bLtsetter sourceraster 0 fontraster. 
bLtsetter aestbcLse ~ upda,tedfont. 
bLtsetter sourcebase 0 font. 
bLtsetter sstrLke0 true; eJstrLke0 true. 
bLtsetter cop~: storlng. 

"gro/'v / shrink the bits" 

"fill in hea.der of ne/lv font" 
"set ra.ster in ne/lv font" 

[ "if char qro//vn, clean out right side Of char" 
aelta< o=>[] 
bLtsetter destx 0 chct-rx + charwLcL 
b Ltse t te r w Lctth (- aelta. 
bLtsetter fLU: storlng color: o. 
J. 

"norv copy refnainder Of font" 
bLtsetter destx 0 chclrx + char~'vLct + delta. 
bLtsetter wLdth 0 fontrLghtx - chaTX - charwLd. 
l1Ltsetter sourcex 0 chclrx + charwLcL 
bLtsetter cOP~J: storLng. 

"Shift x-vals" 
forg L frmn: «char + 1) 

to: (2 + (upctatectfont l-vord: 3) - (updated font ItVord: 2) "n1ax")) ctOg 
[uVcLctted font worct: (neJ;vxtabl + L) ~ 

deLtct + (upctcnectfont vvorct-: (newxtabl +L )) J. 
cLearfrcnne clear. "clear out old versiDl1 Of character" 
self setfont: u,pdatedfont. "set up the neJ/v copy Of tl1e font" 
seLf Upd(ltesegLength: font raster: fontraster. 
seLf upd ate n1C1X w LcLUt. 
J. 
J 

Image 
frame 

[cLea,rf ra,lrle clear. 
frctme moueto: 
(OrLc]LnCursor showwhileg 

[user I/VClLtb l,lg~ [use r mp]]). 
seLf setchar: char. 
J 

show I "refresh lvi,ndo/,v" 
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tempfrcLme showru,n show pareL 
[ 
shovvn~n ~ StrLng new: 2. 
showrun worcL: 1 <- 16 -*- (fontnumber-l) + 0177400. 
Showp<-lra (- PCLragnlph new text: cha,rstr runs: sho~vrun aLignment: o. 
tempfrct,me ~ Textframe new para: show para frame: frame st~le: clLtost~le. 
tempfrcune show. 
frame blowup: (freL111e origLn) b~: scale. 
] 

StrUqe format 
appendxtabLe: the font 

[ "put font'sxtable on end of c:l. grol/vn/sl'lrunk font'" 
thefont ~ thefont concat: font 0 «fontxtclbl * 2 - 1) to: font Length). 
f1thefont. 
] 

cUfixup I "Carne9ie-MeLlon fLxup for scale cOInpatLbLllty" 
[boxer extent ~ (scaLe-l )0(scale-l). 
fra.me extent f- scale 00. 
cLearframe extent ~ scale 00. 
] 

makecu: name scaLe: cuscale "Put out font in Carnegie-Mellon fonnat" 
I f svscaLe suchctr bLtwLctth L bLtrnouer bLts 

[f f- (ctpo fLLe: ncllne + '.cu.'). 
seLf u,pctatesegLength: font raster: fontrasteL self upctatelnaxwLdth,. 
suscale f- scaLe. scale f- c uscaLe. sucha.r f- chelL 
self cUfLxup. 
f nextworel f- fontht*scale. 
f nexnvord f- (lJLtvvLdth f- (font woret: 4» -* scale + 15 / 16. 
bLts <- StrLng ne~v: «fontht -* scale) * «bLtwLctth -;+<. scale +- 15)/16» * 2. 
bLtn10uer f- BLtBLt LnLt. 
bLtl'nouer ctestl1ase f- bLts Loc~. 
bLtnl0uer destraster (- bLtwLctth -t scale + 15 / 16. 
b Ltl'na ue r des tx f- o. 
bLtrnouer dest!) f- O. 
bLtl'nouer sourcel'JClse f- memo066. 
L'JLtrnouer sourceraster f- (user screenrect extent x) + 15/16. 
bLtnlouer sourcex <- fretme orLgLn x. 
bLtnl0uer source~ f- frame ortgLn ~. 

forg L froln: «font vvorct: 2) to: (font wont: 3) b~: 1) dog 
[self se tchel-r: L. 
f nextworct <- L f nextworet ~ charwLct*scale. 
bLtmover wLctth f- (franle extent x) o*, scale. 
bLtl'l1ouer heLght (- (fra,nle extent ~) o*, scale. 
bLts all f- o. 
bLtrnouer cOP~J: storLng. 
f ctV pe n(J: b Lts J. 

f shorten. f close. SCC1Le f- SVSCC,lLe. self cUfLxup. bLts u,nLoc~. Self setchClr: 
suchar] 
newfont: fontnt maxchanvidth: mCLxcnarwidtn min: min max: max ascent: 
ascent kern: kern 
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I raster L x 
[XeqCursor showwh-iLeg 

[raster \- (2 + max - mLn * mClxchclrvvLdth + 15)/16. 
font \- StrLng new: (3 + ma-x - mLn + (fontht * rc~ster) + 9 .*. 2). 
font word: 1 \- 0100000. "fonnat: strike, sintpLe, 

varw iclth" 
font word,: 2 \- mLn. 
font wont: 3 \- ma-x. 
font wonL: 4 \- maxcha-rw Ldth. 
font word: 5 \- (2+ntax-mLn + 5 + (fontht:'+<n~ster». 

Length" 
font wont: 6 \- ascent. 
font word,: 7 \- fontht-clscent. 
font wont: 8 \- ~ern. 
font word: 9 \- raster. 

in bUn-tap" 

(font o «18 +1) to: 2 .* fClster 0* fontht + 18» aU \- o. 

ascent <- ascent mLn: (fontht-l). 
vvUl1in cJlar" 

(fonto (2 .)j\' raster * ascent + 18 + 1 to; 
ascent+l o*rastepl\·2 + 18» aLL \- 0377 . 

. baseline" 

X \- o. 
forg L frOln: (raster .* fontht + 9 + 1 to: 

"ntin ascii code" 
"nlCl-X ascii code" 

"ntax char vvidth" 
"seglnent 

"bUs above baseline" 
"bits belol-v baseline" 

"kerning offset" 
"#vvords per scan -line 

"keep baseline 

"put in a black 

raster * fontht + 9 + 3 + max - mLn bid: I) dog 
[font word: L \- x. X ~ x+mCl.xch.cl-n~Lctth]. "table Of left x" 

]. 
Ofont. 
] 

strike I L shOllvstr "Pur a srrLke Of font into clialD~]Ue ],vLndoJ-1J" 
[shovvstr \- StrLng new: 128. forg L to: 128 dog [showstroi \-L]. 
u.ser cLeafs!1ow: showstr] 

updatemaxwidth I newnl(Jxwutth L 
[ "update J11ClX rvidth" 
newmaxwLctth \- O. 
forg L froln: (fontxtabL to; fontxtabL + «font wont: 3) - (font wont: 2) + I) bid: 

1 ) do g 
[nel~maxwLdth \- (newmaxl~LcJth max; «font word: L+I) - (font 

worct; L»)]. 
font word: 4 (- newlnaxwi<.Lth.. 
] 

upaatesegLength: newfant Ulster: newraster 
[ "COIl1pute ne]/v se~jlnent Length for a font" 
nell\Jfont word: 5 \- (5 "length, ascent, descent, 

kern, if net raster" 

). 

+ (neHJraster * fontht) 
+ «font l,vorcl: 3 "nlc7.X") -

(font word,: 2"rn in") + 2) 

"bits" 

"xtabl" ' 
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] 
-' ..J 

S~stelnOrganlzation cLasslf~: c7 FontWLnaow t~ncter: 'WLndows' . ..J 
FontWLncwvv cLasslnLt-' 
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CLass new titLe: 'GaLLeyW{naow' 
subclassof: DocuynentW [naow 
fieLds: " 
decLare: "; 
asF olLows.-J 

"GaLLeyW indow" 

I an1 document I1Ji.ndol1J I1Jhose doc~unent is a galley that can be converted to 
an d fron1 Bravo forn1at, 

FiLe Conversion 
print I f 

[user dLspLG1~of fvvh.ileg 
[f ~ ctpo f lie: tLtLe. 
ctoclLment vvrLteBrauo: f. 
f close]] 

Window ProtocoL 
fixframe: f 

[f width. ~ ctocttlnent fral'ne wtdth.. f1f] 
.~ 

S~stemOrganLzatLon classLf~: c7 GalLe~WLndow under: 'WLnctows'-.~ 
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c 

Class new title: 'InSpfZctWiYldo~v' 
s(;lbclassof: PanedWindow 
fields: 'variables' 
declare: 'stdTemplates '; 
asF olLoltus-.! 

"lnspectW Lnclow" 

I a.m a paned vvindo]/v ]/vlth a variable pane that displays the fields of an object 
and a code pane to display tJ1eir values and to evaluate in tl1eir context, 

Initialization 
cLasslnit 

[stdTemrLcltes ~ (000 rect:12036), (1200 rect: 36036)] 
Of: object I LnstanceVarPa,ne Lnsta,nceVClluePane sCLfeVec n 

[Lnstct-nceVa,rPa,ne ~ VCLrLabLePCLne nev\}. LnstcLnceVaLuePCLne <- COdeP(lne 
new. 

self t Ltte: ob j ec t cLass CLUe 
wLth: (LnstCLnceVClrPane, LnstanceValuePcLne) at: std TentplCLtes. 

self neHJfrcnnej shov\}. 
Lnstance V ClrPane to: Lnstance Value PCLne. 
LnstanceVLllltePCLne from: LnstCLnceVCLrPane. 
UCLrUlbLes ~ (Vector new :16) CLsStrea,m. 

[object class Ls: VaruIlJLeLengthCLCLss:> 
[forg n from,: object fLeLcts ctOg 

[seLf utentLfLer: n]] 
object Cu,1SS fLeLdNLu11eslnto: seLf], 

sa,feVec ~ Vector new: 2. safeVec LllL f- Object. 
LnstCl,nceVarPclne ncunes: (c~ (seLf) conca!: uClrLabLes contents) ualues: sCLfeVec 

wrt: false] 

Private 
comment: s "called l1y Of: via Class fieldNanl.eslnto" 
contents "called hy Of: via Class fLeldNanleslnto" 
identifier: s "called l1Y Of: via Class fieldNcuneslnto" 

[uLlrulbLes next ~ s] 
separator: c "called by Of: via Class fieLdNalneslnto" 
trailer: s "called hy Of: via CLass fieldNan1eslnto" 
-.J 
S~stelnOrgclnLzcltLon cLassLfl:J: rlnspect WLnctow under: 'WLnctows' . ..J 
Inspect WLnctOl/\} cLasslnLt..J 
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C) 

CLass new titLe: 'NotifyWindow' 
subcLassof: PClYleaWinaoltv 
fieLds: 'enougntJanes' 

"Notify\lVinaow" 

decLare: 'bigTernpLates smaLlFrai'Yle srYtaLlTemplates '; 
asFoLLows-l 

I ant a paned /lvLnd01'v /lvLth one or six panes that display t/1& context of an error 
or breakpoint, 

Initialization 
cLasslnit 

[S111CllLTemplates ~ (000 rect: 36036) LnVector. 
biqTempla,tes ~ (000 rect: 12018), (1200 rect; 36018), (0018 rect: 12027), 

( 1 2 0 1 8 ree t: 36 027), (0 027 rec t: 12 036), (12 027 ree t: 36 036), 
slnalLFrcune ~ 2040366 reet: 4040402] 

Of: titLeString LeveL: Level interrupt: flag I stac~ PCLne 
[NotLfyFLctg ~ faLse, CLta,tLonReasons ~ CLtcLtLonReasons+l, 
stac~ PeJne ~ Stack! Pa,ne new, 
seLf tLtLe: tLtLeStrLng wLUt: stacR~a,ne LnVector a,t: s111aLLTemplates, 
slnalLFrClme moueto: 

[LeueL>1 :> 
[300050] 

(user screenrect center-(smcILLFra,me extent/2))], 
seLf frayne: (seLf fLxfra,me: snlclUJrame); show, 
stacRPcl.ne context: faLse at: LeLJeL Lnstance: faLse code: false; 

Lnte rrupt: fLag, 
stac~P(\.ne Of: (TopoLeueL) LnVector. NotLfyFLLlg ~ true] 

Of: titLeString staclz: stacR interrupt: flag I stac~ Pctne 
[NotLfyFklg ~ false, CLtatLonReClsons ~ CLtcltLonReasons+l. 
stac~ P(lne f- StCIC~ PCIne nevv, 
seLf tLtle: tLtLeStrLng wLth: stclc~Pa,ne LnVector at: smaLLTetnplates, 
slnallFrCHne 1110ueto: 

[Top CLtrrentPrLorLty>I:> 
[300050] . 

(user screenrect center-(srnalLFra,me extent/2))], 
seLf frame: (self fLxfrcl111e: Sll1cIILFrctme); show. 
sta,c~Pane context: faLse Lnstclnce: false code: false; Lnterrupt: fLa,g, 
stac~Pctne Of: stae~ LnVector. NotLfyFLclg f- true] 

Window protocol 
avoutToFrame 

[enOLtgllpa.nes ~ pCl-nes Length = 6. saper aboutToFnlme] 
enter I stnc~Pane coc!ePctne contextVarPane contextVClLuePane LnstanceVarPane 
LnstCl.l1Ce VaLttePane 

[enott9~1 panes:> [super enter] 
NotLfyFLag ~ false, 
"Create the rernulnin9 five panes," 
stac~ Pa ne f- ra.nes 0 1 . coc1e Pa,ne ~ Cod.e Pa,ne new. 
contextVarPClne ~ VorLabLePa,ne new, context VaLuePane ~ Code Pane new, 
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C) 

LnstcLnceVCLrPane ~ VarLabLePane new. LnstanceVClLuePane ~ CodePane nevv. 
"Create the six-paned l'vindoJ-v," 
seLf t LtLe: t Ltle 

wLtlt: (stClc~Pane, codePclne, contextVarPa,ne, contextVaLuePane, 
instance Va..rPane, Lnstance VaLue Pane) 

at: big T e ntpunes. 
seLf frame: frelme; show. 
"Initialize the si.x panes," 
stac~Pane context: contextVarPane Lnstance: LnstanceVarPane code: 

cociePane. 
code Pane front: stac~ PClne. 
contextVarPane to: contextVaLuePane. contextVaLuePane from: 

context V arPane. 
Lnsta,nceVarPa,ne to: LnstanceVaLuePctne. inst(,lnceVctLuePane from: 

ins tctnc e V ctrP ane . 
stctc~Pane select: 0; cteselected; fUL. enougltpclnes (- NotifyFLag ~ true] 

--1 
SystelnOrganLzatLon CLclssLf~: c7 NotLfljWLncLow l~nder: 'VVinctows' . .-1 
NotLfyWinctovv classlnit..J 
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Class new title: 'PageW{ndow' 
subcLassof: DocLu'nentWLndow 
fLelas: " 
declare: "; 
asF olloltvs-' 

I ant a docuntent 1,vLndorv wl10se docuntent is a page, 

In{tLalLzatton 
pattern: pattern named: title 

[seLf on: (Page nell\) rCLttern: pa,ttern) nCLmect: tLtLe] 

WLnaow Protocol 
..J 

"PageWindow" 

S~stemOrgCLnLzCLtLon cLassLfy: c7 PctgeWLnctow u.naer: 'WLnctovvs',-' 
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Class new title: 'PanedWindow' 
subcLassof: Window 
fields: 'panes templates title' 
declare: "; 
asFollows.J 

"p aned Window" 

A paned l,vindol'lJ is a WindoJ'1J that has subvlJindorvs (panes) that are 
avvakened and resi.zed in unison. 

Initialization 
title: title with: panes at: templates I pane 

[seLf reset. CLtatLonReasons ~ CLtatLonReasons+l. 
forg pane front: pCLnes ctOg [pcLne LnLt]] 

Winc!o~v protocol 
close I pane 

[forg pane from: panes do g [pcLne cLose]. 
CLtatLonReasons ~ CLtatLonReCLsons-l] 

eachtirne I pane 
[fnlme has: llser mp:> 

[use r bLueb ug:> [()seLf bLueb ug] 
forg pane frmn: panes dog [pcLne sta,rtl~p]] 

seLf outs We:> [] 
user an~bug:> [f ra·nte has: user lnp:> [] nfaLse] 
user Rl)c~:>[user RbcL fnlnte flash] "flush typing outsi.de"] 

enter I pCLne 
[super show. 
forg pctne from: panes dog [pane wLnctowenter]] 

erase 
[self tLtlerect clear. super erase] 

fixframe: f 
[I1RectdngLe new orLgLn: f ori9Ln extent: (f extent n1dX: 160080)] 

fra.rne: frame "(ReJinitialize 111lj fraine, and tell 111 y panes their locations," 
I tetnpLateStrectm tentpLctte pane 

[temvl(,~teStrecnn <- teynpLcltes asStrealn. 
forg pane froln: pa,nes ctOg 

["It ]/vould he nice to have parallel fors as in MLlSP," 
te ntpLate ~ te m,pLcLte Strea tit next, 
rC1ne fra.me ~ (templclte* fnl me extent /36 +fra.me orlgLn Lnset: 1)]] 

hardcopy I p 
[p (- c\·ro pressfile: (seLf tLtLe+'.press') clsFiteNcLme. 
seLf h(lrctcop~: p. 
r PClge; close] 

hardcopy: p I pCLne 
[seLf showtLtLe. 
tLtLefnlme h(,lrdcor~; p. 
forg rct ne fro m.: pCll1eS do g [rCll1e hautcD r ~: p]] 

~bd I pCll1e 
[(pane ~ seLf pLcRedrClne):> [f)ra.ne Rbct]] 
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I 
' ...... ~ ._./ 

!'{eyset I pente 
[( pane ~ self pLc~ectpane):> [0 pc~ne ~e ~set]] 

Leave I pane 
[forg pane from: panes dog [pane wLndowleaue]] 

outLine 
[frame outLLne: 1] 

pic!zedpane I pane 
[forg pane frOl'n: panes dog [pane pLc~ect:> [Opane]] 
fra,me flash. flfaLse] 

redbug I pane 
[( pane ~ seLf pLc~ectpane):> [0 pane rectbug]] 

show I pane 
[super show. 
forg pane from: pc~nes dog [pane outLLne]] 

takeCursor 
[(panesol) tak.eCtJrsor] 

title 
[fltitLe] 

yeUowbu9 I pa,ne 
[(pane ~ seLf pLc~ectrane):> [11pane yeLLovvbug]] 

Pane services 
vanish 

[self close; erase. use r unseheduLe: seLf.] 

\ '--./ PrLvate 

C
---) 
_/ 

titLerect 
[flfranle orLgLn - (2 0 (DefaultTextStyLe LLneheLght + 4» reet: (frame corner 

x 0 fra,me orLgin ~) + (200)] 
.-J 
S~stemOrga,nLza.tLon eLclssLf~: ,> PanecLWLnctow under: 'WLnctows'~.-J 
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class new tttle: 'Syntax\;Vtnaow' 
5ubclc!ssof: Paned W tYldow 
f(elds: " 
declare: 'stdFrarr1e stdTem'tJLates '; 
asFollows-l 

"SyntaxW LnaOW" 

I arn a paned vvindovv I/Vttlt a stack pane and a code pane to report errors 
during non-interactive cOlnpUations, e,g" filin, 's, understands, 

Init(aLizatLon 
cLasslnit 

[stet Tem'pLates ~ (000 rect: 12036), (1200 rect: 36036). 
stciFrcune ~ 600320 rect: 5700500] 

Of: errorString at: position in: stream for: cLass from: context I stac~ Pane 
coctePane 

-.J 

[stac~ Pc:;tne ~ Stac~ Pctne new. 
coctePane ~ CoaePctne new ClclSS: ClclSS selector: nil parct: nil. 
self title: class title wiUt: (stClc~Pane, coctePane) at: stdTemplates. 
stctJrclme rnoveto: (user screenrect center-(stctFrame extent/2)). 
self fra,me: (self fix frante: stctF rctme); shovv. 
StCLC~P(Lne context: false instance: false code: coctePa,ne. 
st(lC~Pane of: context inVector. 
coctePane showing: streant asArray. 
coctePane from: stac~Pane; notify: errorString at: position in: strea,m] 

SystentOrgclnLzation clClssify: c7 SyntaxWinc10vv uncier: 'Windows' . .-1 
SyntaxWinaow cklsslnit-.J 
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Class new tttle: 'Window' 
subclassof: Object 

"Window" 

fields: 'frame collat)secl titlepara growing exitflag , 
declare: 'titLerun border titLeLoc titLefrarr'te vvinaowmenu '; 
asF olloltvs.-J 

This is a superclass for presenting windows on tile screen. Besides o~aLLning 
and sc/1eduUng the franre, it includes the distribution Of user events 111/1ichl1JUl 
sOlneday be driven by interrupts. 

Initialization 
cLasslnit "WLnclow cLasslnLt" 

[border ~ 202. 
titLefrcl,me (- TextfrcLyne newrarcl,: nlL frame: nLL. 
titLeLoc (- 4 0 (-3-tULefrcnne LLnehelght). 
titLeru,n ~ String new: 2. 
titLerun word,: 1 (- 0177401. 
wLndowntenu ~ Menu new string: 

'uncter 
frame 
close 
prLnt 
printbLts , ] 
reset 

[ex Ltflag (-true. grow ing <-false] 

Scheduling 
eachtime 

[frayne has: user mr::> 
[user ~bCR::> [flseLf ~bcq 
user anylntg::> 

[user redbug::)[(lseLf rectbug] 
user ycllowbug::) [flseLf yel1owbug] 
user bLuebug::) [(lseLf bLuebug]] 

user anYReljs:)[flseLf ~eljset]] 
seLf OlLtS Lete::) [] 
llser a,nybug::)[frame has: user mr::)[] (lfaLse] 
llser ~bcR::)[Llser ~bct. frarne ftelslt] "flush typing outside"] 

firsttime 
[frame has: user mr::> [seLf reset. flseLf enter] DfaLse] 

Lasttime 
[seLf Leave. Oex itfLag] 

Framing 
cLearTitLe: coLor 

[(tLtLefra,me window inset: -4 0 - 4) cLea.r: color] 
erase 

[(frame inset: -20 -2) cLecLr. 
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~-_/ 
seLf cLeCl,rTitLe: bClc~grounct] 

fb<ectwidthfromuser: width I a b oLdframe [ 
use r vvcLitnobu9. 
[fram.e=niL:>[] seLf clboutToFrcu-ne; erase]. 
a ~ OrLginCursor showwltLLeg t,{'ser waitbug. 
growing ~ trlte. 
seLf fran1e: (frame ~ seLf fixfrct-me: (a rect: a+(wLdUt032))); show. 
CornerCursor showvvhiLeg [ 

whileg (a ~ user lnpnext) dog [ a x ~ frame corner x. 
[oLdfralne=nil:> [user cursorLoc ~ a n1ClX: frame corner]]. 
oldfrclme ~ fral1te cop~. 
seLf frame: (frcnne f- seLf fLxframe: (frame grovvto: a)); 

lnove F rOln: oldframe ]]. 
growing f- false. 
seLf take C lLrsor] 

fixfram£: f [Of] 
frame: f 

[frame <- seLf fLxfrct-me: f] 
mover rom: oLdframe 

[(oLctframe inset: -1) cLear. seLf show] 
new frame I a oLdframe [ 

user waLtnobug. 
[fram.e=niL:>[] seLf {,lboutToFrcnne; erase]. 
a ~ OrLgLnCursor shoWvvhUeg lJSer waitbug. 
grow Lng f- true. 
seLf fr{'lme: (fram.e ~ seLf fixfrct-me: (a rect: a+32)); show. 
CornerC lLrsor showvvhLLe g [ 

whileg (a f- user lnpnext) dog [ 
[oldframe=nU,:> [lLser cursorLoc ~ a 111ClX: frame corner]]. 
o[£tframe ~ frcllne cop~. 
seLf franle: (fran1e ~ seLf fLxfrclme: (fran1e growto: (1)); 

moueFrOln: oLdframe ]]. 
grovv Lng f- false. 
seLf talzeCu.rsor] 

outline 
["Clear and outline rne." 
fra,me outLine] 

show [ 
seLf outLine. 
grow Lng:> [] 
seLf shovv title] 

show title 
[titLefnt-me put: 

(Pa-rclgrClph new text: seLf title runs: titLeru-Yl alignment: 0) 
at: frclme origLn +tLtLeLoc. 

titLefrcll'Yle outLine] 
takeCursor 

["Move the cursor to nl~J center." 
user cursorLoc f- fra.me 'center] 

title [11' unoce upiect'] 

Default Event responses 
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about T of rame 
[liMy fran~e is about to change. I dont care,"] 

bLuebug 
[wLnc1owmenu bug 

= 1 :>[flexLtflag ~ false]j 
=2:>[seLf newframe. seLf enter]j 
=3:> [seLf cLose. seLf erase. 

user unschectuLe: self. flfaLse]j 
=4:>[seLf hCLrctcop~]; 
=5:> [seLf prLnt]] 

cLose [] 
enter [self show] 
hardcopy [frarne flash] 
kbd [user ~bct. frcune flash] 
keyset [frame flash] 
Leave (] 
outside [flfaLse] 
print 

[(ctro rress f LLe: (seLf t LtLe + '. press.') as FlLe Name) 
screenout:frame scale: PressScaLe] 

redbug 
[f rame flash] 

yeUowbug 
[ frcLme flash,] 

..J 
S~stelnOrganLzatLon cLassLf~: c7 WLnctow under: 'WLnct.ows' . ..J 
WLnclow cLasslnLt..J 
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"ClassP ane" 
',--/ Class new title: 'ClassPane' 

subclassof: ListPane 
f[eL.ds: 'systemPane organizationPane' 
declare: 'editrnenu '; 
asF allows"'" 

I aln a list pane tJ1at displays the nalnes of all the classes of a category 

Initial Lzation 
classlnit 

[ectLtYnenl~ ~ Menu nettv strLng: 'fUout 
prLnt 
compress 
forget' ] 
from: systemPane to: organizcnionPane 

W Lnaolt1J protocoL 
cLose 

[s~stelnP(.Lne ~ nil. super close] 
yellovvbu9 

["If there is a selection, let the user choose a COlnn1c1nci. front ale tnenu." 
seLectLon=o:> [ttvLnaovv fLasn] 
ectLtmenu bug 

o =1:> ["fUout" (Sn1aLLtalko(LLstoseLectLon)) filolJt]i 
=2:> ["print" (Sn1CllLtalko(ListoselectLon)) prLntout]i 
=3:> [" cOIn press" (SmcIlLtaU~ a (LLsto seLectLon)) comp ressALL]i 
=4:> ["forget" s~stentPane forget: LLstoseLectLon]] 

ListPane protocoL 
deseLec teet 

["1 just lost Iny selectlon. Tell organizationPane to display nothing." 
orga.nLz(LtLonPane CklSS: niL.] 

selected 
["My selection just changed. Tell orgc1nizationPane to display the categories 

of n1 y nervly selected Class." 
organizcltLonPane ClClSS: Sn1aLLtcllko (LLstoseLectLonL] 

Browser protocoL 
compUe: parag 

[s~stenlPane compile: parag] 
dirty 

[OorganLzotLonPeU1e dLrt~] 
noCode 

[seLectLon=o:> [Os~stemPane noCocte] 0"] 
--1 
SljstemOrganLzation clLlssLfy: c7 ClC1SSPCl-ne under: 'Pa,nes anct Menus'.--1 

/-', CLassPanc cLasslnLt--1 

o 
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\'--../ 

Class new title: 'CodePane' 
subclassof: VV Lndow 
fields: 'pared class seLector selectorPane scroLlBar' 
declare: 'editmenu '; 
asF ollol'us.J 

"CodePane" 

I ant a WLndol/V for edLtLng a paragraph l,vl1Lch nUl-lj LnclLlde Snullltalk source 
code, Ally selectorPane (not necessarUy of class SelectorPane, and possLbly even 
ntyself) cOlnpLLes and dolts for rne, 

Initialization 
cLass: class selector: selector para: para 
classlnit 

[ectLtmenu (- Menu, new strLng: 
'aqctLn 

cop~ 
cut 
paste 
doLt 
compile 
uncto 
·canceL 
aLLgn' ] 
from: seLectorPane 
init 
showing: paragutph 

[po,red, f- ParClgra.phEdLtor new pa,ra: parelgra-rh, a.sPafagraph frame: nLL. 
pClrect formerL~: faLse; fLxfra,me: frame. 
seLf wLnaovventer. 
sc roLLBclr ~ ([scrolLBar=nLL=> [Sc roLlBa,r nevv] scroLlBClr]) on: frarne from: pClrec,t] 

Wlndow protocol 
close 

[pared. unseLec t. selec torPane f- pareeL ~ nLL. sc rolLBclr close] 
eachtime "Uke l/vLndorv code, but leaves l~itJ1out bug" 

[fra,n1e hcts: user mp=> 
[user ~bc~=>[nseLf ~bct] 
use r Cl,n~buq=> 

[user redbu0=>[(lseLf redbug] 
u.ser ~eUD~/vl)Ltg=>[f)seLf ~eltowbug] 
user bluelJu9=> [(lfaLse]] 

user an~~e~s:.')[nseLf ~e~set]] 
(lseLf OlLtsLcte] 

enter 
[sc rollBar sho vV ] 

frame ~ frame 
["Change nlY fn"lIne and that Of lny pared (if any)," 
parec(.=nLL=> [] pared fra,me f- f r<,Lme. 
scrolLB<lr on: frclt'ne frOln: pareeJ] 
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l. hardcopy: r I w Ln e 
[win (- frctme inset: -2. 
forg e frOln: (vvLn mLnus: frct111e) dog 

[p shovvrect: e color: 0]. 
p cLoseEntLtlj. 
p entLtyorLgLn: «e~ p transrect: wLn) mLnX 00)+(800 0800). 
parea contents presson: p Ln: e. 
p cLoseEntitlj] 

kbd 
[parecl typing] 

~{eyset 

[Oparea ~eyset] 
Leave 

[scroLLBar hLcte] 
outline 

[frame 0 utLine: t] 
outside 

[OscrolLBar startup] 
pickea 

[f1frame has: user rnp] 
redbug 

[pared, selec t Lng] 
show 

[frctrne ou.tLine. pa,recL show] 
windowenter 

[self outline. parea enter] 
windowLeaue 

[pa.red.=niL~(J pCl-red Leo.ue] 
yelLowbug 

. [edLtmenu. bug 
= 1 ::) [parect agaLn]; 
=2::) [pel-rect co p tj]; 
=3::) [pcl-red. cut]i 
=4::)[rarect paste]; 
=5::)[pclred. Scrap ~ scrolLBar hidel1lhLLeg 

(seLectorPane execute: pel-reel seLectLonAsStream for: self) asStrLng 
Cl-SPClragrclph ]; 

=6::) [parecl form.erLtj::) 
[scroLLBclr hWevvhLLeg [selectorPane compLLe: pared contents::) [parect 

formerLtj: false ]]] 
fra.rne flash]; 

= 7::) [paretl undo]; 
=8::)[parecL formerLy::) [seLf show Lng: pan~cL formerly] fnune flash]; 
=9::) [pcl-rea reaLLgn]] 

BroJtvse/Notffy protocol 
compUe: parag "as 111 y orvn selectorPane" 

[Oself cOl11pLLe: pC1rc19 in: class under: ' As yet unclassLfLea'] 
compUe: parag in: d£fauLtCLass unaer: category 

[I1Generator new 
conlpUe: parclg asStrea m 
in: [class=nU:> [cteftlultClass] ClclSS] 
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unc.ter: ccnegor~ 
notLf~Lng: seLf] 

contents 
[flpctrecL contents] 

dirty 
[pCLrecL forrnerL~=> [flfrCLme] flfalse] 

execute: fJarseStream for: codePane "as l1tY Ol/vn selectorPane" 
[flseLf exec ute: pCLrse Strecnn Ln: false to : niL] 

execute: parseStream in: context to: receiver 
[OGenerCLtor new elJaLtULte: pCLrseStreCLnt Ln: context to: receLlJer notLf~Lng: 

seLf] 
formert~: oLdpara "should not be caUed before 'Shol,ving:'" 

[parec.t fO nne rly: o Lct,pCLra- ] 
interactive 

[Otrue] 
notify: errorString at: position iti: stream 

[pa,recL 
fLnt~pe; 
seLect: posLtLon; 
replace: ('~' + errorStrLng + '~') asParaqra-ph; 
select. 

flfc,llse] 
oLdContents 

[ fl pared fO rn1e rLI)] 
refLects; selection "ant I tryi11g to ShDl'V the code Of selectorPane's selection?" 

[OClc,lsS =nLL c.tnc.tg seLec tLon>O] 
--1 
SystetnOrga-nLza-tLon cLassLf~: c) CocteP(Jne u.nct.er: 'Panes and Menus' . .-i 
CodePcu1e clctsslnLt.,j 
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l' , 
-' 

C) 

Class new title: 'ListPane' 
subclassof: T extfrClme 
f(eLas: 'ltst f(rstShovvYl lustShown selection scrollBar' 
declare: "; 
asF ollows.J 

"ListPane" 

A list pane displays a- vertical list of one-line iterns, The list can be scrolled 
slo~v or fast, and any £tern can be selected, vVl1en an iten1 is selected (or 
deselected), a dependent pane can be told to display appropriate Ina-teria!. 

Initialization 
of: List" Acquire the specified list and s!10]/v nle scrolled to the top" 

[fLrstShown (- selectLon (- O. pa,rel, (- niL. seLf fill; deselected] 
revise: newList with: set I chcLngLng 

[" Acquire nervlist. Do not change firstShOJ,vn. Select sel if in list." 
[changLng (- LLstr=newList:> 

[LLst (- newtLst. 
fLrstShovvn (- fLrstShown min: LLst Length. 
para (- nil" seLf fill] 

seLectLon>o:> [changLng (- LLstoseLectionr=seL:> [seLf compseLectLon]] 
changLng (- true]. 

ch(JngLng:> [seLectLon (- -I. seLf select: (Ust fLnGt: seL)]] 
select: LineNum I oldSeL 

["Select rny nOn-ciU111n1Y displayed entry ]/vhose subscript is lineNLun; 
l1i9hliqht it; if it is different fron1 selection, tell 111e to select, If there is 110 SLICh 

entry, set selection to a and if it rVdsnt a L1efore, telline to deselect." 
ouJSeL (- seLec tLon. 
(I lnax: fLrstShOl;\Jn) 5. LLneNLLnt ctl1.ctg LLneNuln 5. (List lengUt trlLn: LcLstShovvn):> 

[selection (- tLneNum. seLf com.pseLectLon. oLdSeLr=seLectLon:> [seLf seLecteeJ]] 
seLectLon (- o. oLdSeLr=seLectLon=> [seLf deseLectect]] 

Pane protocol 
cLose" Zero Iny sel.ectf,on so It rvont be yrayed rvhen I close. Break cycles." 

[seLectLon(-o. scroLLBGlr close] 
eacntime 

[l,vLnGtow has: user mp=> 
[user ~bc~=>[f1seLf ~~:JGt] 
user a,n~J~1Ltg:> 

[user redbllg=>[OseLf redbug] 
user ~JelLovvbug:> [flseLf ~eLLowbLtg] 
user bLuebuy=> [f1fc;lLse]] 

user al1.~J~e~s=>[f)seLf I~e~set]] 
l1seLf outside] 

enter 
[sc roLLBar sho w ] 

firsttime 
[vvLnGtow has: user mp=>[seLf enter] 
11 false ] 

frame ~ window "(Re)initialtze Iny rvindol-v" 
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[para, ~ n Lt. 
scrollBar ~ ([scrolLBar=nU~ [ScrollBar new] scrolLBar]) on: wLnctow from: self] 

Izbct 
[w Lndo w fu;~sh-. use r I'<bct.] 

~zeyset I c 
[" As long as any Itxeyset keys are dOllvn, react to keys 2 and 8 cloJ;vn by 

scrolling up or dOJ;vn a line at a tllne. If key .. I is ctol1Jn as J;vell, scroll faster." 
c ~ user current Cursor . 
self scrollControlg [user ~eljset=6::;>[2]; =12~[-2]; =2~[1]; =8::;>[-1] 0]. 
c show] 

Lasttime 
[self Leave] 

Leave 
[scrolLBclr hLcte] 

outline 
[wLnctow outLLne: 1] 

outside [f)scrolLBar stcLrtup] 
picked 

[(lvvLnctovv has: user mp] 
redbug I newSeL f "Deselect selection and select cursor itern, Lf any" 

[seLf compselectLon. f ~ seLf Loc~ect~ [f fLclSh. seLf contpselectLon] 
newSeL ~ (user mp ~J - wLnclovv·orLgLn 1j)/seLf LLneheLght + fLrstShovvn. 
XeqCursor shOwltVhUeg [seLf select: [newSeL = seLectLon::;> [0] newSeL]]] 

scroLLPos [00.0] 
scroll To: ignored 
windowenter "Refresh nty intage, Reaffinn selection." 

[seLf olHLLne; fiU; select: selection.] 
windowleave 

[seLf contpseLec tLon; graljseLec tion] 
o yellowbug 

[w LnctOltV flash-] 

Subclass defaults 
deselected "1 just lost Iny selectiol1. I dont care, hut lny sul?classes nli9J1t." 
dirty "My sutJclasses nU1Y J1Jant to prohibit a change Of selection" 

[DfaLse] 0 

Locked "Ally subclasses Inay J1Jant to prohil1it Cl change Of selection" 
[f)[seLectLon=o::;> [false] seLf dLrtlj]] 

selected" A neJ1J selection is J1iyl1li9l1ted. I dont care, hut Iny sul1classes nli.qht" 

Private 
compseLection "If I have (,1 selectio11, contplelnent its Llnage." 

[seLectLon~o=> [seLf selectwnRect comp]] 
dummy 

[ D I .w ........................ '.·.W ,." ............. H ...... I ] 

fill I d Y L Len s "GLven firstSl1oJ;V11, COlnpute lastShoJ;vn and shoJ,v lne," 
[ 
d Y ~ seLf LLnehe~Jht. Len ~ List Length-. 
LastShown ~ fLrstShovvn-l + (wLnctow extent 1j-4 /et Y) ntln: Len+l. 

(··-'1 [self Loc~ect=> 
·,o.---J [L ~ (selectLon-LastShoHJn nlG1X: 0) + (selectiDn-fLrstS~10wn min: 0). 
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" 

L;r:O~ [paretf-niL. fLrstShovvn f- fLrstShovvn + L LastShown (- LastShovvn + 
L ]]], 

(frame f- wLndow Lnset: 2) 1I\Jidth f- 999, 
[para=nU:> "If para is not nil, refresh front it, else cOlnpute para." 

[s f- (StrLng nevv: 200) elsStream, 
forg L front: (fLrstShown to: LastShown) dog 

[[O<L cutci: L~Len~ [(LLstoL) rrLnton: s] self ellLntmy copy to: 5], 
s cr]. 

paret f- s contents 
]]. 

self show] 
graysetec tion 

[selection;r:o:> [self selectLonRect color: ltgra.~ mocte: oring]] 
init 

[self para.: nLL f rClme: niL.] 
scrollByg eXfJr copying: src into: dest showing: item in: frame direction: n 

I stnn fLnCll stop pt cteLGl.y cha.rs loc~ed t 
[strm f- Stream new, ChClXS f- 2*frelme HJidth/self lLneheight. petra f- String 

nevv: chelrs. 
pt f- ctest orLgLn, fLnell f- [n<o:> [0] list length+l ], 
stop ~ [loc~ze(J(-self loc~ect~ [0 lnax: (lLst length +1 mLn: (LastSltown -

fLrstShown * n sign + selection))] final]. 

n. 

whileg Ltem;r:stop dog 
[fLrstShown ~ fLrstShown + n. lelstShovvn f- LGlstShovvn + n, item f- item + 

strm of: pa.ra front: 1 to: chars, 
[Ltem;r:fLnal:> [(listoLtem) prLnton: strm] self duntmy cop~to: strm], 
strnt cr. src bLt: pt n10ete: storing, self show, 
(t~ expr euaL) abs ~ 1:> [forg delay to: chars/4 ctog [stnn nt~encL], para, f

nU, flfalse] 
t*n<o:>[r1fcILse ]]. 

pa.ra. ~ nLL, loc\<zeci and: stop;r:fLnaL:> [loclzecJ flash]] 
scrollControLg expr 

I cty onL~FLrst butFLrst onlyLast blltLclst xl x2 ~l ~J2 y3 y4 ~ 
["Selection is lli9hli9htecl. Llnhi9hfight U. Invalidate lny saved para if I scroll, 

Then reselect selecti.on, or deselect if i.t is no lonf}er dlsplayed." 
seLf cOlnpselec t Lon. ctS f- self lLnehe igltt. 
xl f- winctow origLn x. x2 f- ~vindow corner x. 
yl f- wLnctow orLgLn y+2. ~4 ~ 1I\JLnclow heLgltt-4 lelY + yl. y2f-yl +ciY. 

y3 f- y4 -ct Y . 
onlyFLrst ~ xl +20yl rect: 20000y2, bu.tFLrst f- X10~J2 rect: X20~4, 
onl~Lclst ~ xl +20y3 rect: 20000y4, bl~tLClst f- xl0yl rect: X20y3, 
wltileg (\<z f-exrr eual);.::O dog 

[\<z)O:>[UpCursor topclgel, 
self scrollB~g expr eucll copying: butFirst into: bu tLast showing: 

lastSI10wn 
Ln: onlyLclst ctlrection: 1] 

DownCursor toragel. 
self scrolLByg expr eucll corlJLng: bu,cLast Lnto; bu,tFLrst sltowLng: fLrstShown 

Ln: onllJFLrst ctLrection: -1]. 
seLf selec t: selec t La n ] 

scroLlUp: n I c 
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[c . ~ W Ll1.cto ltV orig Ln X -20. 
seLf scroLLControLg 

[use r b u.ttons =4 ~ 
[user mp X > C:>[2] -2] 

0]] 
seLectionRect I h. w 

..J 

["/ have a selecti.on. Return its I1lg/1li.ghtlng rectangle." 
(w <- wLnctow Lnset: 2) height <- h. ~ seLf LLneh.eigh-t. 
f1ltV + (00 (seLectLon-fLrstShown .*.h.))] 

S~stemOrganLzatLol1. cLassLf~: ~ LLstPa.l1.e uncter: 'Panes anct Menus' . ..J 
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Class new title: 'rvlenu' 
subcLassof: Object 
fields: ) str text thLSLtne frame' 
declare: "; 
asFolLows-S 

"Menu" 

I ant a list af text lines one of ]'-vJ1ich can be selected I'vith the pointing device 

Initialtzation 
resca,n " / each, Menu alllnstances notNil transfonng each tog each rescan," 

[seLf string: str] "rescan (for neJ1J tonts, LLnelzeight)" 
string: str I i rt tranJ 

[[str last;c13~[str(-str+' 
']]. "ntake sure str ends l'vLth eR" 

text f- Textfrc~me new rClra: (tr(lra (- str asParagrarh-) 
frame: (Rectangle nel/V orLgLn: (rt f- 0 0 0) 

corner: 1000 0 1000). 
pt ~ text maxx: str Length-+1 . 
text frame growto: rt + (4 0 O)~ 
traret center. 
frame f- text frclnle inset: -2 0 -2. 
thLsLLne ~ Rectctngle new orLgin: text franle origin 

corner: text frame corner x 0 text LLneheLght] 

User interactions 
bug I Lndex bits 

[bLts (- seLf mouLngsetur. 
index (- self bugLt. 
frante bLtsFrOlnStrLng: bLts. 
11 index 
] 

clear 
[frcune clear] 

fbug I index 
[ "for fixed ntenus" 
Lndex f- seLf bugLt. 
11 index 
] 

frame 
[f) frelme] 

has: pt 
[11 text fnlme has: pt] 

moveto; pt 
[ seLf clear. 
fra,me moueto: pt. 
text fr<lme moueto: rt+2. 
thLsLine moueto: rt+2. 
] 

rebug 

"set up and save hackground" 
"get the index" 

"restore [Jackgraund" 
"reeLt rn index" 

"get the index" 
"return index" 
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[user waLtbug. "I/vait for hutton dOT·vn again" 
(t"bugcursor sl1owvvltLleg" seLf bug] 

show 
[frcLme Cl£CLf: black. tex t S~10W.] 

Internal 
bugit I pt bLts 

[user nobug :> 
[00] "accidental bug returns 0" 

tltLsLine COl1tp. 
wltlLeg true dog 

] 

[text frnme Itas: (pt <- user mp) :> 
[user Glnybu9:> 

[thLsLLne ItcLS: pt~[] 
pt (- text ptofpt: pt. 
thisLLne comp. "selection folloT'vs rnouse" 
tltLslLne moveto: text frame orLqLn x 0 pt y. 
tftLslLne contp] 

01 + (tltLsLLne ori9Ln ~-text fralne orLgLn y 
/ text LLne~leLght) "return index" 

] 
tltLslLne comp. "he left tlte ntenu" 
untiLg [text frame has: user l1tp] dog 

[user nobug~[OO]] "return 0 for abort" 
thLslLne comp] "he cante hack" 

mouingsetup I pt bits 
[pt (- user tnp - thLslLne center. "center prev item on 1nouse" 
text fnLl11e lnoveby: pc. thisLLne l1toveby: pt. 
fra.me lnoveb~J: pt. 
bLts (- fralne bLtslntoStrLng. "save background" 
frame clear: blac~. text show. 
o bLts 
] 

..J 
S~stel1tOrganLzatLon cLctssLf~: c7 Menu under: ' Panes nna Menus' . ..J 
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Class new title: 'Organ(zationPane' 
subclassof: L istPane 
fields: 'class Pane selectorPane class' 
declare: 'editmenu '; 
asf olLows--.J 

/ ant a Ust pane that displays the selector categories Of a class, 

Inittalization 
class: cLass 

[self Of: (seLf listFor: class)] 
cLasslnit 

[ecLLtrnenu ~ Menu new string: 'flLot,~t 
print' ] 
from: cLassPane to: seLectorPane 
ListF or: class 

[n[Cl£Lss=nLL~ [Vector new: 0] 

" Oro,un(zat(onPane" ';J 

c7 (CLassDefinition CLassOrganization) concat: class organization 
categories ]] 

Window protocol 
"cLose 

[CUlssPcLne ~ nLL. Sltper close] 
yeUowbug 

["If there is a selection, Let the user choose e1.- comn1and from the InenlL" 
seLection~ 1 ~ [vvLnctDJ;V flash] "Can't fLlou-t or print definition b~ itself" 
eetitlnenu bug 

] 

= I ~ ["fLLout the selected ccttegor~" 
seLection=2:) [CltlSS fLLol~tOrga,nLzation] 
CU.1SS fLLot,ttCC1te90r~: listoseLection]; 

=2~ [" print tl1e selected, cClte~Jor~" 
selectLon=2:> [l/vindow flclSh] "Ccnt't print orgcLnLzcltLon" 
ClC1SS rrLntoll"tCategor~: LLstoseLectLon] 

L(stPuYle protocol 
deselected 

["/ just lost l1tY selection, Tell. selectorPane to display notl1Lng." 
seLectorPel-ne Of: (Vector new: 0)] 

selected 
[selectorPane Of: [selectLon~2~ [Vector new: 0] class orga.nLzcLtLon ccltegor~: 

Lis to seLec tLo n]] 

Browser protocol 
code: seLec tor 

[flcLass code: selector] 
compile: parag 

I seL cat " 
[cLass=l1 LL org seLectLon= I:> [CLClSSPCl ne com.pile: pet-rag] "l1erv definition" 
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L 
seLectLon=2~ [class orgcLnLzc~tLon frornParagrarh: rarag. seLf class: class] 

"nel1J organization" 
cat ~ [seLectLon=o~ [' As vet uncLassLfiecV] LLstoselectLon]. 
seL ~ seLectorPane compLle: para.g Ln: class under: cat~ 

[seLf revise: (seLf LLstFor: class) wLth: cel-t. 
seLectLon;to::) [seLectorPane revLse: (class orgctnlzation categorv: cat) with: 

sell] 
f)faLse ] 

dirty 
[f)selectorPane clirt~] 

execute: parag 
[f)cLcLss'S pa.rag] 

forget: selector I cat 
[CU,1SS derstanels: selector. 
cat (- LLstoselectLon. 
seLf revise: (seLf ListFor: class) with: cat. 
selec t Lon>o=> 

[selectorPane revise: (cL(tss organLzatLon categorv: cat) wLth: selector]] 
noCode 

[cLcLss=nu'::) [f)cLassPane noCocte] 
seLectLon=o=> [0"]; = 1 ~ [OcLass aefLnition]; =2=> [Oclass organLzatLon] 
f)'Message na·me and Argu.ments I Temrorarlj vClrLables "short comment" 
["Long comn1ent if necessa.rlj" 
SmctlltaLk 
Statements]' ] 

spawn: selector with: parag formerly: otclrJarag 
[seLectorPane compselectLon; select: o. 
class edit: selec to r pa.ra: pa.ra.g forme rllj: oktrarag] 

~ . 

. SljstemOrganLzatLon classify: ~ OrganLza.tLonPane under: 'Panes ctnd 
Menus' . .-1 
OrganizatLonPcLne classlnit ~ 
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Class nel'V title: 'ScrollBar' 
subcLassof: Object 
ftelds: 'reet bitstr owner position' 
declare: 'DownCursor Upcursor Jumpcursor '; 
asF ollol'vs-' 

"ScrollBar" 

I aln a bar to the Left of an al/vake ~vindovv. With the cursor in me I can rnake 
that l!VindOJ'v scroll. 

Inittalizat[on 
cLasslntt 

[UpCu,rsor (- Cursor new fromtext: ' 
1000000000000000 
1 1 00000000000000 
1110000000000000 
1111000000000000 
1111100000000000 
1111110000000000 
1100000000000000 
I 1 00000000000000 
1100000000000000 
1100000000000000 
I I 00000000000000 
1100000000000000 
1100000000000000 
I I 00000000000000 
I I 00000000000000 
1 1 00000000000000' • 

DownCursor (- Cursor new frOlntext: ' 
I I 00000000000000 
I I 00000000000000 
1100000000000000 
I 1 00000000000000 
I I 00000000000000 
I I 00000000000000 
I 1 00000000000000 
1100000000000000 
1100000000000000 
1100000000000000 
I I I 11 10000000000 
1111100000000000 
1111000000000000 
1110000000000000 
1100000000000000 
1000000000000000' offset: 0016. 

JutnpCursor (- Cu,rsor new fromtext: ' 
0111000000000000 
1111100000000000 
1111100000000000 
0111000000000000 
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00000'00000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000 
0000000000000000' offset: 201 ] 
on: f from: a 

[self on: f front: 0 at: 0 serolLPos] 
on: fralne from: owner at: f 

[reet ~ Reeta.ngLe new 
orLgin: frarne orlgin-(3202) 
extent: 320 (frClme height +4 ). 

positLon ~ ReetGtngLe new 
origin: reet orlgin+(90(4+(f-*-(reet height-16)))) 
extent: 1608] 

Scheduling 
·close 

[ovvner~nil] 
eachtime I p ex r "This needs to be restructured" 

[reet has: (p~ user mp)~ 
[ex (- reet center x - 2. 
P x < ex:> 

[r ~ Reeta.ngLe new origin: reet origin corner: ex 0 reet mctxY. 
DovvnCu.rsor showwhLleg 

[whlLeg (r has: (p<-user mp)) dog 
[seLf sli<.ie: p=>[owner scrolL To: (position lnLn Y -reet lnLn Y -4) 

as Float / (reet he iql1t -12)] 
user redLJu9::>[seLf repositLong[owner serollLlp: p y - reet corner 

y]]]]] 
r ~ ReetctngLe new origLn: ex 0reet 111.Ln Y corner: reet corner. 
UpCursor ShOl1JvvhLleg 

[whileg (r has: (p~user rnp)) dog 
[seLf sLLcte: p:>[ol'Vner scrolL To: (posLtLon min Y -reet rnin Y -4) 

asFlocl.t/ (reet height-12)] 
l-lSer redbug:>[seLf reposLtLong[ovvner seroLLLlp= p y - reet orLgLn y]]]]] 

Ofalse] 
firsttime 

[f)reet has: user mp] 
Lasttime 
sLide: p I bug 

[position has: p:> 
[Ju.nlpCursor showvvhLleg 

'~ [bug ~ false. lJ vvhLleg «posLtLon hc~s: user mp) a.nctg bug=faLse) dog 
[user reUl1ll9:> 
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I 

( 
\.'----

flbug] 
flfctLse] 

[bug ~ true. 
wh.Ueg user rectbug dog 

[seLf resh.ow g 
[position rnoveto: positLon orlgin x 0 

«user mp ~ mCLX: reet orlgin y+4) min: reet corner y-12)]]]]]. 

Image 
hide "restore background" 

[bitstr=nU:> [user notify: 'Attempt to h.lde lLnshown seroUbar'] 
reet bLtsFroynStrLng: bLtstr] 

hidewhileg expr I v 
[seLf h.ide. u ~ ex pr euClL. seLf show. flu] 

reposLtion~ expr 
[seLf resh.ow g 

[expr euaL. 
positLon moveto: reet orLgin+ 

(90 (4 +(owner serolLPos¥(reet h.elght-16))))]] 
reshow~ expr I r 

[r ~ posLtion inset: -2. expr eugL 
r clear: white. posLtion outLine] 

show "Save L1ackground and turn gray" 

..J 

[bLtstr ~ reet bitslntoString. 
rect clear: bLac~. 
(reet inset: 202 ana: 1 02) clear: vvhite. 
pos it ion 0 utLine ] 

_ SlJstemOrgcU1.L2CLtion eLassiflJ: c7 ScrolL8('lT under: 'Panes ana Menus' . ..J 
SeroLLBar cL<Jsslnit..J 
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"SelectorPane" 
"._/ Class new title: 'SelectorPctne' 

r' , 

subcLassof: LfstPane 
fields: 'organizcttionPane codePane' 
declare: 'eaitmenu '; 
asF ollows...J 

I ant a LLstPane whose entries are the ntessage selectors of a category ~vithLn a 
cLass, Only organizationPane knol'vs "v/tat the class and category are, I n1ake 
codePane display tl1e code Of lny selected selector, if any, 

Initialization 
cLasslnit 

[eaitnH~nu f- Menu new string: 
'spcLwn 

forget' ] 
from: organizationPane to: coctePane 

Window protocol 
close . 

[organizatLonPane f- nil. super close] 
yelLowbug 

[seLectLon=o~ [vvLndow flash-] 
scrolLBa,r hidewhiLe g 

[ectLtmenu bug 
=1 ~ [organLzationPa.ne spawn: Listoselection with: codePclne contents 

forynerLv: coctePane oLdContents]i 
=2~ [organLzL1tionPct-ne forget: LLst oseLec tLon ]]] 

ListPane protocol 
aeselected 

[coctePclne showLng: organLzatLonPcl-ne noCocte] 
selected 

[cocteP{'lne showing: (organLzatLonPane code: LLstoseLectLon)] 

Browser protocol 
compile: parag 

[f)orga n lZL1t LonPane comp LLe: pel.rag] 
compile: rarag in: class under: heading 

[f)codePa.ne compiLe: pel-rag in: cLa-ss under: heading] 
clirty 

[f)coct.e Pane ctLrttj] 
execute: pctrseStream for: codePane 

[l1coctePclne execute: pctrseStrecun in: false to: nil] 
..J 
StjstemOrganLzation CLclssiftj: c7 SeLectorPane under: 'Panes CUla Menus' . .-1 
SeLec torPane cLa-sslnit..J 
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Class new title: 'StacIQPane' 
5ubclassof: LtstPane 

"sract~Pane" 

fields: 'contextVarPane tnstar'lceVarPane coc.lePane variables 
proceed' 

declare: 'stG1cl~menu '; 
asF ollows.-9 

I ant a Ust pane that ctLsplays one or all of the stack below a context ln a notify 
]/vlndow, 

InittalLzatLon 
classlnit 

[stac~n1ent{, (- Menu, nevv string: 
'stac~ 

spawn 
proceed 
resta,rt' ] 
context: contextVarPane at: level instance: instanceVarPane code: codePane 

[vQ,rlabLes (- (Vector nevv: 16) asStrealn. 
proceect==nl1:> [proceed ~ (fcILse, nLL, leveL)]] 

context: contextVarPane instance: instanceVarPane code: coaePane 
[vQ.rLabLes ~ (Vector nell\): 16) clsStream. 
proceed==niL:>[proceed ~ (faLse, nl1, Top currentPrLorLt~)]] 

interrupt: flag 
[proceectol ~ flag] 

Window protocol 
cLose 

[Top enable: proceedo3. super close. List:> [(List o 1) reLeaseFuLL~]] 
yeUowbU9 

[sc roLLBar hLctevvhLLe g 
[stClc~ menL~ bug 

=1::> ["sI10rv a fUll fJacktrace" 
seLf revLse: (LLsto 1 ) stac~ wLth: [seLectLon=O:> [nLLJ LLstoseLectLon]]; 

=2::> ["spaJ-vn a code editor" seLf spawn]; 
=3::> ["return to selected context" seLf contLnue: faLse]; 
=4::) ["restart selected context" seLf continue: true ]]] 

L tstP Clne protocol 
deselected 

[context VctrPCl-ne == false::> [] 
codePa.ne show Lng: ", 
contextVarPc!.ne ncunes: (Vector new: 0) vaLues: c7 (niL) wrt: fc!Lse.
instanceVarPcLne nClmes: (Vector new: 0) vaLues: c->(nl1) wrt: false] 

Locked 
[(tcontextVarP(,lne Glnag (seLectLon>o Clnctg seLf dLrtl))] 

seLectea I context Lnsta.nce code sufe Vee 
[contex t VarPctne == false::> [] 
context ~ LLstoseLectwn. instctnce ~ context receiver. code ~ self coGle. 
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c .. 

codePcl,ne shovv Lng: [cocte:> [code] "J. 
varLclbLes reset. context varlctbLeNameslnto: seLf with: nLL. 
[code:> 

[contextVclrPane na,mes: (c7 (thLsContext) conca,t: variables contents) 
vaLl~es: (context, context temrframe) wrt: context. 

context telnrfrarne=nLL:> [user notify: 'NIL TEMPFRAME']] 
contextVarPane names: ~(thLsContext) vaLues: context LnVector vvrt: 

context]. 
variables reset. Lnstclnce cLass fLeLdNcLmeslnto: seLf. 
safeVec (- Vector nevv: 2. safeVec aLL ~ instance. 
LnstanceVa,rPane na,mes: (~(seLf) concat: varLctbLes contents) vaLues: safeVec 

wrt: context. 
context VarPane select: 1] 

NotifyWinaow protocoL 
compile: parseStream I ctxt selector lnethod mcL 

[ctxt (- Listo (seLectLon ma,x: 1). mcL ~ ctxt mcLctss. 
proceecio 2 ~ selector ~ 

dirty 

coctePane compile: rarseStrea,yn Ln: rncl l~ncier: 'As Ijet uncLctssLfLe~t':> 
[couePa,ne reflects: seLectlon:> 

[method ~ mcL md method.orfaLse: seLector:> 
[seLf reLe~1seAboveSeLectLon. 
ctxt resta·rt WLth: method. rroceecio l f- true. 
seLf Of: LLsto (seLectLon to: LLst Length) cop~; select: 1 ]]]] 

[OcociePane andg coctePclne ct.Lrt~] 
execute: pctTseStream for: coaePane 

[flproceecio2 f-
coaePClne execute: pClrseStreant Ln: [seLectLon=o:> [faLse] LLstoseLectlon] to: 

nLL] 

Private 
code "the code Of rny selected context, if it 11l-1S code, else false" 

I mclclss seLec tor 
[nlclass f- (LLstoseLection) mcLass. selector ~ seLf selector. 
D[l11.cLass c(.tnuncterstcll'1ci: seLector:::- [nlcLclss coue: selector] false]] 

comment: s "called by selected via Class fieldNcl1neslnto" 
contents "called l1y selected via Class fieldNarneslnto" 
continue: restarting I ctxt 

["Close rny I-vindOJ'v and reSUlne Iny selected context, if any, else Iny first 
context, If interrupted (proceed 0 I) or restarting or a recOlnpiled lnethod, don't 
return a. value; otl1.envise, return proceedo2." 

[sel.ectLon=o:> [seLectLon~l ]]. 
ctxt ~ LLstoseLectLon. 
self reLeaseAlJoveSeLectLon. "release a11anc.ioned contexts" 
[resta,rtLnq:> [ctxt restclrt] 
rroceect o i a.Jlci: seLectLon= 1:> ["reSLl1ne after t.nterrupt"J 
ctxt push: proceeao 2]. 

lLst ~ fc,llse. "Inhibit Ine closi.ng." user topWLnclow vCl,nLsh. 
lLst ~ nLL. 
Top rtJn: ctxt at: rroceeao 3. 
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Tor enable: proceecLo3. 
Tor wa~eur: proceedo3. 
Top resetCl~rrent] 

declaration: cturnmy1 name: string asArg: dummy2 
[uarLabLes nex t (- string] 

identifier: s "called by selected via Class fielaNanteslnto" 
[uarulbLes next (- s] 

notify: msg "selected context aoesnt knOl/t) its variables" 
release AboueSelec tion 

[[seLection>l=> [(LLst o(seLection-l)) sender (- nil. (LLsto I) reLease"FLllly"]]. 
(Lis to (seLec t ion meJx: 1)) ue rLf ~ Frames] 

selector I context 
[context ~ Listo (seLectLon rna,x: 1). D[context sender=nU:> [faLse] context 

sender th-Lsop]] 
sepctrator: c "called by selected via Class fieldNanleslnto" 
spawn I IncLass seLec to r parag oldparag 

[mcLass (- (Listo (selection max: 1)) mcLass. 
selector ~ seLf selector. 
parag (- [coaePc,lne:> [codePclne contents] mcLass canunderstand: selector=> 

[mcLclss code: seLec tor] "]. 
oLct,pc,lrag ~ [coclePane=> [coclePane oLctContents] false]. 
self compseLectLonj seLect: o. . 
IncLclss edLt: seLec tor para: parclg forn1e rLl): oLdparag] 

terminate "caUed lJy parser close eluring initi.aUzation" 
trailer: s "called by selected via Class fLeldNanleslnto" 
~ -
SystelnOrganizcttLon ClaSSify: c7 Stac~Pane ltncter: 'Panes and Menus' . ...J 
Stac~ Pane classlnit...J 
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c._ .. Class new title: 'SystemPane' 
subclassof: ListPane 
f[elds: 'mysysOrgVersLon classPane' 
declare: 'sysmenu '; 
asFoLlows..J 

"systerrtPaYLe" 

I ant a list pane in J;vhich all the systenl categories are displayed, 

Initialization 
cLasslnLt 

[s~smenu ~ Menu, new string: 'fiLaut 
print'] 
to: cLassPane 
upd.ate 

[self of: (~(ALLClasses SljstemOrganLzation) concat: SystemOrgCLnLzation 
categories), InySysOrgVersLon~user cUlssNames] 

Window protocol 
enter "be SLlIe I am up to date" 

[m~ Sljs Org VersLan=use r CLcLSS Ncnnes::) [su,per enter] 
wLnctow outlLne, self upetCLte. super enter] 

leave "I ant up to date" 
[myS~sOrgVersion ~ user cLassNan1es, super LeCLue] 

yeUowbug 
[seLection<3::)[wLnctow fLaslt] 
sc roLLBa,r It ide w ltiLe g 

[s~sn1enu bug 
=1 ::) 

[S~stemOrganLzation fllou,tCel-tegor~: lLstoselection]; 
=2::) 

[SystemOrgcLnLzcttLan prLntCcttegory: lLstoselectLan] 

ListPane protocol 
deselected 

[cLassPane of: (Vector new: 0)] 
selected 

[cLassPa,ne of: self classes] 

Browser protocol 
classes "return a Vector Of the classes in Iny selected category" 

[seLec t La n = I::) [n use r class N(,unes ]i 
5.2::) [nVector neJ;v: 0] 

nS~stelnOr9al1LzatLon cate90r~: listoseLection] 
compile: parLl9 

I class c(,lt cLassNa,me 
[seLectLan=2::) [S~sten10r9clnLza.tLon frolnParagraph: pel-rag, self update] "nct,v 

orgd 11 ization" 
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cat ~ [seLectLon~ 1 => [false] LLstoseLectLon]. 
class <- nil's pel,rag. 
class Is: Class=> 

[cLctssName ~ CLclSS titLe ltnique. 
[cat=> [SysternOrganizatLon classLfy: cUlssName under: cat]]. 
my S ysOrg Version=user cLass Names=> 

[seLection>o=> 
[classPa,ne of: [cat:> [SystemOrganLza,tion category: cat] user 

class Names ]]] 
seLf urdate ]] 

dirty 
[f) c LclSS Pane dirt y ] 

forget: cLassName 
[user notify: 'CLclSS '+classNa,me+' wUL aisclppear if YOlL rroceea •.. '. 
(SmatLtalk o cLass NClme ) obsolete. SlnatLtalk L1eLete: classNLlme'. 
SystemOrganLzcl tion cieLete; CLclSsNcl,me. 
AlLCLclssNames <- AlLCLc1-ssNarnes delete: CLClssNcLlne. 
classPcu1e revise; seLf classes wLth.; cl.assNcLme] 

noCode 

-.J 

[seLectLon=O::> [fl"]; =2=> [f'tSystemOrganLza,tion] 
f't' CLclSS ne w t LtLe; " Name 0 f CLass" 
SlttJCLclssof; Object . . 
fLeLds; "nalnes Of fields" 
aecLc1-re; "names Of cLc1-ss variables'" copy] 

SystemOrganLza,tion cUl,ssify: c-> SystemPane uncier: 'Panes clnci Menus' • ..J 
SysterrtPCLne cLc1-sslnit.-J 
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\',-,j Class new title: 'VariablePane' 
subclassof: ListPane 
fields: 'valuePane values context' 
declare: 'varmenu '; 
asF ollows.-J 

"VariablePane" 

I aln a list pane that displays the nantes of variables in a context or instance. 

Initialization 
cLasslnit 

[varmenu ~ Menu new strLng: 'Lnspect'] 
names: vars values: vaLues wrt: context 

[seLf of: vars] 
to: vatuePane 

[] 

Window protocol 
yelLowbug 

[seLectiOn=o=> [w Lnctow flash.] 
scroU,Bar huteHJhLLeg [vCl,fmenU bug = I => [seLf vaLue Lnspect]]] 

ListPane protocol 
deselected. 

[vaLue Pane shovving: "] 
selected. 

[uatuePane show Lng; seLf vaLue asStrLng] 

Notify/Inspect protocol 
compUe: parCl9 

[wLnctow flash. f1faLse] 
execute: parseStream for; vClluePane 

[f)uaLuePa,ne eXeClJte: parse Stream Ln: context to: uaLueso 1 ] 

Private 
value 

[seLection=l => [f1tJaLues o 1] f)(vaLues o 2) LnspectfLeul: seLection-l ] 

Reclamation 
..J 
S~stemOrganLza.tiDn cLassLf~: ~ Variable Pane under: 'Pcl,nes anct Menus'.--1 
VClrlabLePcLne cLasslnLt..J 
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CLass new titLe: 'O(rectory' 
subcLassof: Object 
fieLds: 'dtrLYtst b[tinst fLLinst jun~~rLLe cLosed' 

"Directory" 

decLare: 'eRR dfYnas!~ CCI{ boffset c!irname (.Hs~size CWW '; 
asF oLLo~vs.J 

I c'un an Alto OS -cornpcltil1le fUe directory 

InitfnLization 
classlnit 

[cLfmcls~ f- 02000. "LJit nleanLng active directory entry" 
boffset f- 04 o. "byte offset of bit table in Disk Descriptor" 
cLLrname f- 'S~sDLr.'. 
dLs~si2e f- 4872. "in pages" 
CCRf- 044120. CRRf- 044100. CWW<.- 044150. "disk conlmands" 
] 

cLose [cLosect:>[] 
f LLLns t close. 
bLtLnst close. 
closed f- true] 

CLose [ 
"force a close (and ctealLoccltLon) vvLtholJt vvrLtLng files" 
fLLLnst f- bLtLnst f- closed f- nLL] 

on: ctirinst [] 
open 

[closed:> 
[cLosect f- fC1Lse. 
f LLLnst == nil:> 

[fiUnst f- [FiLe nevv readwrLte oLet on: self; nClmect: ct.Lrname]. 
bLtLnst <.- [File nevv reactwrLte oLcL on: self; ncnneu,: 'DLs~ DescrLptor.']. 
jlLn~fiLe f- [File new re(utwrLte old on: seLf; nGuneci: 'Corn.em.']] 

fLLLnst reopen. 
bLtLnst reopen. 
jun~fiLe reopen]] 

reset [ 
closed.=> [self open] 
fLLLnst reset. 
bLtLnst==nLL=> ["thLs cetn ha.ppen c!,urLng self open"]; flush-] 

restore [self Close oren] 

create FiLes 
file: fname 

[0 [F iLe nell\) on: self; nClmeci: fnclme]] 
newF ile: fname I t [ 

t f- [File ne~1\J on: self; nevv; na.tneGt: fna.tne]=> [ftt] 
user notLf~: 'fiLe Cllreclct~ exLsts: ' + fnclme] 

oLdF ile: fname I t [ 
t f- [F lLe ne)i\) on: seLf; old; named.: fn<lme]=> [Ot] 
user notLf~: 'no sueh file: ' + fname] 



pressfile: fname 
[f)PressFUe new Of: (self fite: fn(,tme)] 

Store/Retrieve Files 
deLentry: name I entr~ ":W-:Wlater nterge l/vith adjacent:'1<-*" 

[entr~ (- self find: na,me:> 
[fiUnst skip: o-entr~ Length-. "ntark entry deleted" 
fLLLnst nextltvorct (- (entr~ ltvord: 1) LctncL: ctfma,sk-l. 
fiUnst fLuSh. f)entrlj] 

f)fCllse] 
delete: name I entr~ 

[entr~J (- self e1eLentrlj: (junkfile nennecneck: na,me):> 
[self aealLoc: (jtnl~(file virtUCllToAlto: (entry wont: 6)). 
f)neu11e +' cteLe teeL '] 

f)fellse] 
finct: name I entrlj entrljLen w 

[ncnne = aLrn(,1n1e:> 
[entrlj (- String new: 12. 
entrlj woret: 2 (- 0100000. entrlj wont: 3 (- O. 
entrlj ltvora: 4 (- 1. entrlj J;\)ora: 6 (-I. Oentrlj] 

self reset. 
whUeg (ltV (- fUinst nextwonJ) dog 

[entrtjLen (- 2-l0'V wnet: etfn1ask-l). 
w aILn1a,sR: afntelsk:> 

[fULnst skip: 10. "normal entry - cJleck narne" 
ncnne Le ng tft = f ULnst nex t:> 

[nclme-(fiLLnst into: (StrLng nel/V: na,me Length))=O:> 
[fULnst sRLp: 0-13-ncLnte Length. 
OfiHnst Lnto: (String new: entrIjLen)] 

fiLLnst sRip: entrIjLen-13-na,me Length] 
fULnst sRir: entrljlen-13] 

nCl-meo 1 =03:> "deleted entr~j'J 
[entrIjLen~(13+nctme length):> "nC1J11e.I=03 =) 1,vClnt a hole" 

[entrlj (- String nel/V: 13 + (na,yne Length Lor: I). 
entrIjLen>entr~ Length:> 

[fULnst skLp: entrtj Length-2. "excess rHc7rked deteted" 
fULnst nextltvorc(.f- (entr~JLen-entrlj length/2) Ul.na: ctfm('lsk -I. 
fULnst skip: -2-entrlj length. nentrtj] 

fiLinst skip: -2. f)entrlj] 
fiLLnst skLp: entrIjLen-2] "skip hole too snlalL" 

fiLLnst skLp: entr~Len-2] "skip hofe not J.1Janted" 
na,lneol =03:> [f) String new: 13 + (na,nte length Lor: 1)] 
OfaLse] 

finctSN: sn I entrlj 
[forg entrlj froyn: self dog 

[(entrlj wont: 3)=sn:>[1)(entrljo(14 to: entr~oI3+13)) cOPIj]] 
O'Not fottn(,V] 

insert: name I entrlj t 
[t(- nllnte cOplj. to 1(- 03. 
entrlj f- self find,: t. "flU a hole" 
entrlj worct,: 1 f- entr~ Length/2 Lor: ctfmask. 
entrljo(3 to: 6) ,:... seLf getNewSn. 
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entr~ word: 4 (- 1. "version" 
entr~ word: 5 (- O. "?" 
entr~o 13 (- name Length. 
entr~0(14 to: 13+ncnne length-) (- nctnte. 
f)entr~] 

rename: name to: newname I entr~ nentr~ 
["assulnes ne];tJnarne already checked to be not there" 
entr~ (- self deLentry= nCllne:> 

[nentr~ (- self insert: nevvname. "leaves fLlinst at entryo 1" 
nentr~o (3 to: 12) (- entr~o (3 to: 12). 
fiHnst etppend: nentr~] 

f)fatse] 

Stream Of Files 
asStream [self reset] 
next I vv entr~len 

[whLLeg (w (- fiUnst nextvvord) dog 
[entr~Len (- 2-*(W Lctnct: ctfmcts~ -1 ). 
w allmaslz: ctfn1as~:> [f iUnst slz Lp: -2. 

f)fLLLnst Lnto: (StrLng new: entr~Len)] 
fLLLnst slzLp: entr~Len-2] 

fHalse] 
next (- entry [ 

fiLLnst a,ppenct: entr~. 
fiUnst fLl~sh] 

Directory Mapping 
fUesfV1cttching: pattern I f s 

[s (- (Vector nelt\J: 10) ClsStream. 
self forg f mettchLng: pclttern dog [s next (- f]. 
Os contents] 

fUin: s [ 
s Ls: Vector:> [ 

forg s f rOln: s eto g [seLf f iUn: s]] 
(self outF Ue: [ 

s Ls: StrLng:> [s] 
s as S trLng + ' .st.']) f LLLn] 

forg var matching: pattern dog expr I pat x entr~ 
"],vl1ere the pattern is -*.st for exantple, or a list Of patterns" 

[pattern Ls: Vector:> 
[forg pett front: pattern dog 

[self forg x matcltLng: pat dog 
[var value (- x. expr eual]]]. 

[pattern Last;i;056:> [pclttent(-pattern+'.']]. 
(pclttern has: 'c'l\-'o I) org (pattern hets: '#'01):> "Use String lnatch:" 

[forg entr~ from: self dog 
[pattern 111atch: entr~Jo(14 to: entrvo13 + 13):> 

[var ul,llue (- (entryo (14 to: entryo 13 + 13)) cop~. 
expr euell]]] 

V(lr vatue (- pattern. expr elJal] 
List I entry 
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[forg entrv front: seLf dog 
[user cri shovv: entrvo (14 to: entrvo 13 + 13)]] 

List: pattern I f LLst "dpO LLst: I ¥ .st' /I 

[forg f front: (LLst <- «seLf fLLestvlatcltLng: patte rn) sort)) eta g 
[user cri show: f] 

11 LLst] 
mULtipLefilin: pattern I f 

[seLf forg f matcltLng: pa,ttern dog 
[user show: fi cr. (seLf flLe: f) flLLn]] 

muLtipLe new Chars: fJuttern I f 
[seLf forg f matchLng: pa,ttern dog 

[u,ser show: fi cr. (seLf fLLe: f) nevvChars]] 

BitTabLe Access 
aLloc: dadr "allocate a neH) disk page fr01n bit Table" 

I Lndex start stop cit L m 
[seLf open. 
sta,rt f- (bLtLnst cILtoToVLrtuaL: cladr) Lanct: 0177770. "start near dadr" 
stop f- aLs~sLze. 
forg L to: 2 dog 

[bLtLnst settopage: 1 char: start/8 + boffset. 
forg Lndex front: stCIrt to: stop btJ: 8 dog [ 

(cit f- bLtLnst next) = 0377~ [] 
In f- 0200. 
wltLLeg m > 0 dog [ 

[(cit nomas~: m)~ 
[cit f- cit lor: m. 
"cJ1eck if /1af}e is really free" 
jlu1~fLle zClplabeL cts~prLln: (jUl1J~fLle vLrtuaLToALto: Lnctex) 

COntl1tclntJ: CCR page: 0 pages: l]fctLse]~[lnf--l] 
Lnctex f- Lnctex + 1 • 
m f- m LShLft: -1 ]. 

bLtLnst s~Lp: -1; nextf- cit. "update bittable" 
In = -1 ~ [fljun~file curadr]] 

stop f- stcJrt. "rvrap arou net to 1-vl1ere rtJe started" 
start ~ 0]. 

user qu,Lt Then: 
'// YOUR DISK IS FULL - PLea,se t'nnl~e some spc,lce avaUabLe. 
/ / Then resume SmaLLtcl~ an(,t Lnterrupt or contLnue as desLred ... ' . 

nseLf clIloc: ct.adr] 
(,leaUoc: dad.r I Lnctex cit m 

[seLf open. 
untUg ctctctr = 0 ctOg 

[Lndex (- bLtLnst c.1LtoToVLrtuaL: ctClctr. 
bLtLnst settopage: 1 char: Lnclex/8 + bOffset. 
"n1£.lrk page as free il1 bUtal1/e" 
cit f- bLtLnst next. 
[ch CIllYY1('(s~: (nl f- 0200 LShLft: O-(Lnct.ex La·nd·: 7))~ 

[bLtLnst sRLp: -1; next~ ch - m] 
bLtLnst error: 'pnge aLrea(JtJ free (DLrectortJ ctecll1oc:)']. 
junlzfile ds~prLrn: dc.ldr COlnrnclnct,: CRR page: 0 pages: 1~[ 

dadr ~ junlzfile nextp. 
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junk fiLe zapLabeL dOCOl'nmc~nci: C vV W]; 
error: 'couLet not reclct rage']. 

bitLnst fLuslt] 
fLush[Hts [bLtLnst fLttslt] 
free I npclges tpages cit L [ 

seLf open. 
npages ~ o. 
bLtLnst settorage: 1 char: boffset~ 
forg L from: 1 to: dLs~sLze b~: 8 clog [ 

(cit ~ bitLnst next) 
=0:> []; 
=0377:> [npages ~ npages+8] 

untilg cit = a dog [ 
npClges (- npages + (cit Land: 1). 
cit ~ cit LsltLft: -I]] 

f)cHs~sLze - npages] 
getNewSn I sn [ 

bLtLnst settopage: 1 che~r: 010. 
sn ~ bLtLnst next: 4. 
sn worct: 2 ~ (sn wont: 2) + 1, 
[(sn woret: 2) = a:> [sn vvon,1: 1 ~ (sn word: 1) + 1 ]]. 
bLtLnst s~Lp: -4; append: sn; fLltslt. 
f)sn] 

Grow Smalltal~ 
growStYlaLLta!kBy= n I zfpt L f 

[zfpt ~ CoreLocs new base: (Vmeln specLaLLocs o 7) lel1gtlt: 128. 
L~ 1. untlLg [zfrto (L+64 )=0] dog [L~ L+I], "find fast entry in file page 

table" 
f ~ j un~ file cop~. 
f zarLabeL cts~rrLnl: (f lJLrtllctLToALto: (zfpt o (L+63))+(zfpt o L)-(zfr to (L-l ))-1) 

conl111('1net: CRR page: 0 pages: 1:> "just sort Of 90 there,.," 
[fH extendb~: n]; 

error: 'GrowLng S}11alLtcl~l] 

Oisl~ 10 
username I f It [ 

.-J 

"return 0,5, user nan1C and disk l1cune" 
f ~ self file: 's~s,boot'. 
f readonL~ settopclge: 2 chelr: O. 
lL f- f next: f next. 
[u Lengtlt elJen:> [f next]]. 
f)u" (f next: f next)] 

S~stenl0rganLzatLon cLelssLf~: c7 DLrector~ under: 'Files' . .-J 
DLrector~ classlnLt--1 
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( 

" -~ Class ne~\J title: 'File' 
subcLas50f: Stream 

"File" 

fields: ) dirinst fiLena.rne rvec Label nvntode leader cLLradr status' 
declare: 'nextp shorten new lnt-tsea l'vrite bac~p nUYYlch pagen 

version created oLd CCW CWW SY1. 1 sn2 eRR CRW CCR oldomew 
read '; 

asFolLows~ 

Provides Strealn-like access to tile disk, 
See StreaJ1'L for nl0st read/~·vrite operations 

Inttializatton 
cLasslnit 

["status" 
oLaf- 1. oLdornew f- 2. new f- 3. createdf- 4, 

"disk cOlnlnands (Check/Read/Write header-label-data)" 
CRRf- 044100. CRWf- 044110. 
C C R f- 044 120. C C W f- 044 I 30., C W W f- 044150. 

"label fields (as in laLJelonextp)" 
nextpf- 1. bac~pf- 2. lnusedf- 3. nl~mcltf- 4, 
pagenf- 5. uerswnf- 6. snl f- 7. sn2f- 8. 

"rJ/vnlode" 
re(ut<- I. W rLte f- 2. shortenf- 4.] 

. name a: fiLeYlctme [ 
fLlenclnle f- self namechec~: fLlenanle~ [Oself fLnct] 
Ofatse] 

new [status f- new] 
oLet [status f- ouJ] 
oLdornew [StCLtl~S f- oWornew] 
on; ctirinst [] . 
printon: strm 

[strm arrenct: 'File' + filename asStrLng] 
random [ruec f- Set nevv uector: 0] 
readonly [rwl'nocte f- recut] 
readwrite [rwmode f- reu<J + wrLte] 
reopen [ 

[Ll.rray==nU,:> [self Of: (String new: self rageLengtlt)]]. 
(seLf ctskrrLrn: Leader cornnlclllct: CCR rage: 0 rages: 1) anctg 
fLlename - (arra,yo (14 to: arra.yo 13 + 13)) = 0::> [ 

"tile correct file" 
OseLf oLe!' LnLt] 

"leader pa9c faUed or IUlIne failed" 
[ruec == n LL:> [] se If rancio m ], 
nself oLdDrnevV fLnd] 

c--'\\ writeonly [rwl'node f- wrLte] 
~..J 
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GLobal fLLe opera tons 
cLose (seLf close: faLse] 
cLose: s [ 

["shorten fLLe on ctel11.a.ncL or if flag is on" 
s org (rvvmode CllLmas~: shorten)~ [seLf sn.ortento: labeLo pagen char: positLon] 
self fluslt]. 
"reopen w LU realtoceHe" 
array (- nit] 

contents I n ( 
n (- seLf settoend posLtLon. 
ftself reset next: n] 

delete 
[rwn1.oae altmcls~: 1l\JrLte:> 

[Oct.Lrinst delete: f LLename] 
ftfaLse] 

inMode: m dog expr I oleLlnoae [ 
"lnainly usefuL for cl'lanqin9 beuveen reading/vvriting" 
oLcLmoae ~ rwnlocte. 
rwmocte ~ m. 
exrr eval. 
rw l110cle ~ oLd-moae] 

m,u~erandom I p old [ 
"generate a set Of disk addresses" 
oW· <- rvec. 
ruec (- nit. 
t' ~ self settoen(J page. 
"check if old address are still valld (sante last page)" 
[oLct=nLl:> [false] 
old length = p a.ncLg oLd.or = cu.radrb [ruec ~ old] 

ruec ~ Set new Of: (Vectornell\J; p + 10 "extra") to: p. 
self LnMocte: react do g [ 

forg p fronl; p to: 1 by: -I dog [ 
seLf settopclge: p chelr: O. 
rvec 0 p ~ c urctdr]]. 

"end up at page 1"] 
newChctrs I i 

"converts this fUe frDln old to nevv (5.0) character set IN PLACE. 
Do not use lnore than once, as a strange character nUlppi.nq vvoul£t result" 
[seLf rese t. 
whUeg lClbeLo numch=seLf pGlgeLength clog 

[forg i to: clrra.~ Len9th dog [(,lrrayo i~ XLctteo (arra~o i+l )], 
self settopage: labelopagen+1 char: 0], 

forg ito: cura.y Length aog [a.rrc1.~Jo L~ X Lclte 0 (array 0 i+1 )], 
seLf reset] 

overlay [user ouerLclY: seLf fiteid] 
rename: newname ( 

rWl'l1ode nom.as~: write:> [rlfaLse] 
(newn(;tme ~ seLf nCllnechec\<z; newna.me) == false:> 

[l)seLf error: 'betel-new nanle'] 
airLnst fLnd.: ne~vn(,l me:> [OseLf error: nell\)nClme + ' aLreact.y exists'] 
ct.LrLnst rename: fitenLlme to; newno.me. 
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fitename (- newname. 
self settopage: 0 char: 12. 
self next ~ fUena,me Length. 
self ctppend: filename] 

scLose [self close: true] 

T est and alter position 
char [flposLtion] 
encL [ 

posLtion < (labelontLmch):> [flfa,lse] 
f)labeLonextp = 0] 

page [fllabeLopagen] 
pagetength. [f)512] 
pageposition [f)self posLtion/self pa-gelength] 
position [f) self pa,ge -I ¥ self pa,gelength + posLtion] 
position~ fJ [self settopage: 1 char: p] 
reset 

[[self page=l:> [self flush]]. 
self settopage: 1 char: 0] 

settoena [ 
self fLUSh; 

LnMocte: react ctOg [self settopage: 30000 char: OJ] 
settopage: page char: char I pch pn pClgeLength [ 

pageLength ~ self pageLength. 
page ~ (ch.a,r / pageLength. + page) asSmaLL. 
pch. ~ (cheLr elbs \ pageLength.) asSmaLL. 
[char < 0 eLnct,g pch. -;f; 0:>[ 

peh. ~ pCl~JeLength. - peh.. page ~ pCIge -I ]]. 
page < 0:> [seLf error: 'negcttLve page'] 

"1,vl1at to do Ival1 current paqe" 
[lLlbeLo pagen < page a,nct,g lClbeLo nextp = 0:> [seLf extencLto: page] 
ulbeLo pagen = page:> [] 
seLf fLush.]. 

[rvec ::: nil:> [] 
LabeLo pagen = pClge:> ["already tJ1ere"] 
"try ranciOln access" 
pn ~ page mLn: rvec Length.. 
pn = 0 org rveeo pn ::: nil:> [] 
seLf ctsk. prLnl: rvec 0 pn 

command,: CCR page: rn pages: r Clge+1 -rn:> []; 
error: 'randont clecess']. 

"do sequential reads to qet there, possit1ly extel1dinij file" 
[(rn f- LabeLo pCl~,Jen) < raS}e:> [ 

"c/1ained read forrvanl" 
[LabeLonextp ;t= 0:> [ 

Self ctsk. prLnl: labeLo nextp 
COnllllCln(J: CCR pCIge: pn+l 
pages: Pdge-pn:> []; 

error: 'fon'varu chaLnLng']]. 
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LabeLo ragen = rage:> ["fLnlshed"] 
rwtnocle aLLmas~: wrLte:> [seLf extenctto: page] 
"change the request" 
ra,ge (- l£lveLo page n. pch (- LabeLo numch]i 

> rage:> 
[rn-1 = page:> 

["one page lJackJ,vards" 
seLf cts~ rrLl'n: u,lbeLo bac~ p 

command,: CCR page: page pages: 'I:> []i 
error: 'reactLng bac~warcts'] 

"fon,vard front leader" 
seLf cts~ prLm: Leacte r 

coynmanct: CCR rage: ° rages: rage+l:> []i 
error: 'Leader readLng' ]]. 

LabeLo pClgen ;c rage:> [seLf error: 'ciLdnt get to rCl,ge'] 
LLmLt (- LabeLo nuynch. 
posLtLon (- [rwmocte ClLLmas~: wrLte:> [pclt] LLlnLt mLn: pch]] 

sf~ip; n [ 
[(n (- posLtLon + n) < 0:> []i > LLyttLt]~ [seLf settorage: LabeLo pagen cllctr: n] 
posLtLon (- n] 

Grow/Shrin~ 
extendb9: n [OseLf settoenct extencLto: LclbeLo pagen +n] 
extenato: Mst I p n old 

"fvlaLntaLns valid eOf during grow" 
[n'\)}nocle nontas~: wrLte:> [(lfatse] 
n (- LabeLo ragen. 
wh.LLeg n<aest aog 

[p(-d,LrLnst aLLoc: curadr. 
oLef,(- labeLobac~p. 

LctbeLo l'Jac~ r (- c uradr. 
curadr(- p. 
LabeLonextp(- LabeLonumch(- O. 
LabeLo pClgen (- n +1 . 
seLf docommand': CWW. "stan1p the nelV page" 
LabeLonextr (- cu,nuir. 
c uractr (- LabeLo bac~ r. 
LabeLo bCIC~ p (- oLGi. 
LabeLo nunlch (- seLf rClgelength.. 
l£l belo rage n (- n.. 
self docontmand: CWW. "link it on" 
l£lbelo b(lC~ p (- C unulr . 
curaar\- LabeLonextp. 
labelopagen(- n(- n+l. 
ruec == niL~ [] 
ruec next (- cuntL-tr] 

LabeLonextp(- LabeLonutnch.(- posLtLon(- o. 
ctLrLnst fLushBLts] 

pastend [ 
seLf enct:> [1)faLse] 
seLf settopa~Je: u'lbeLo pdgen +1 chc,tr: O. 
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l., 

11self next] 
pCLstend f- x [ 

n/vn1.octe non1.cts~: vvrLte::> [self error: 'no wrLtLng on read onllJ fites'] 
[LLn1it < seLf rageLengUt::> [LLn1it f- seLf rageLength] 
self settopage: labelo ragen+1 cha,r: 0]. 
f)self next ~ x] 

shorten [self shortento: Labelo pagen cha,r: position] 
shortento: page char: char [ 

rwmocte nonta.s~: wrLte::> [11faLse] 
self flush; settopage: page char: char. 
dLrLnst ct.ealLoc: LalJelo nextp. 
labelonextp ~ O. 
LGlbeLo nun1ch ~ LabeLo ntJ111ch rnin: position. 
self ctocomma-Ylct: cww. 
ruec :: nil::> [] 
ruec posLtion ~ rage] 

current Page 
curaar [f1curadr] 
fHeW I v [ 

u ~ Vector nevv: 5. 
uo 1 ~ labeLosnl . 
Vo2 ~ labelosn2. 
Vo3 ~ labeLo uersion. 
vo4 ~ O. 
vo5 ~ curaar. 
11u] 

flush. [ 
nlVlnoae n0111as~: wrLte::> [l1false] 
labelo nUlnch ~ posLtion::> [ 

position 1= seLf rageLengU1::> [ 
LabeLo numch. ~ (Lil'nLt ~ position). 
seLf Jocotnn1(Jnct: CWW] 

LGlbeLo nextp = 0::> [seLf ex tenato: labelo pagen + 1 ] 
self ctocotn111ll-Ylcl: C WW] 

self cloco mn1CllHt: C C W] 
nextp [l1labeLonextrl 

FilLn/out 
asParagraphPrinter "DefLnes the default output fonnat for fUout, etc." 

[r) Brauo Printe r inLt of: self] 
fUin I s [ 

user cr. 
seLf encl::> [user notify: 'No elata'] 
[seLf fiHnCornpatibLe::> [] 
user notLfy: flLellcl.lne +' is ctn oLa fLLout. Proceed, if neltV Chars has been ru,n 

(once).' ], 
self readonly. 
untLlg self ena dog [ 

F iLinSo u rce ~ self. 
s ~ self lLptO: 036. 
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"---
·user prLnt: nLL'ssj spctce]. 

FiUnSource f- nil] 
fUinCompatibLe "trivial test for nOvVj a.ssuntes fLle non-empty" 

[OseLf peeR =04 7] 
fUout 

[user cr. 
user cUspLayoffwhiLeg [seLf fllout: Changes contents sort]] 

fUout: source 
[seLf asPcLragra,phPrLnter sta,mpj prLntcha,nges: sourcej close] 

filoutcLass: class 
[seLf a,sParclgra,phPrLnter sta,mp; printclass: class; cLose] 

printout: source 
[(PressPrLnter LnLt of: seLf) stcunpi printchanges: source; close] 

Address conversions 
altoToKeys: claetr I L R [ 

~ f- Stream defauLt. 
fO rg L to: 1 4 do g [ 

dadr cllhnasR: (0100000 LshLft: 1-L)~ [ 
R nextf-'546E7DUVoK -P I \' 0 L]] 

OR contents] 
altoToVirtuaL: claar [ 

l)(dactrLshLft: -12) + (3 ¥ (c1adrLanct: 07774))] 
. virtual ToALto: vadr [ 

O(vadr \ 12 LShLft: 12) + (vaar /12 -* 4)] 

File edit 
compile: rarag "rervrltes file 1,vlth contents of edlt J/vLndovv" 

[user dLsrl{;L~OffWhil£g [seLf reopen; append: pel.rag; scLose]] 
~tt . 

[user reStllrtup: (CocleWLnaDltV new file: seLf)] 
execute: parag for: codePctne "dolt in file edit" 

[Ococte P{lne exec ute: pCl-rag for: co(.;te Pane] 
title [f)f iLencnne] 

Private/Internal operations 
copy I f l 

[l f- labeL. ldbel ~ L cor~. 
f ~ super cor~. labeL ~ L. 
Of] 

aocommana: com [ 
seLf dsk prLm: curadr 

comrnanct: com 
pClge: LcILJeLo pagen 
pages: 1 ~ []; 

error: 'docmnmand'] 
ask prim: curadr 

command: command 
page: start rage 
pages: npages 
[OfaLse] prLrnLtLve: 80 
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error: sit [ 
[stcHUS=O::) [] 
status==nu'::) [] 
"see Alia IUlrdrtJare ntanual for details on status vvord format" 
user cr show: 'current sector'; srace rrLnt: (status bLts: (0 to; 3)). 
[(stattJs Land; 3) 

=1::) [t~ser cr show; 'haTciware error or sector overflow']; 
=2::) [user cr shov\}: 'chec~ error']; 
=3::) [user cr show: 'dLs~ command srecifLeciULegal sector']]. 

forg t to; 6 clog [ 
status allma,s~: (0200 LshLft: 1 -t)::) [ 

user c r show: c> ( 
'see~ fc,tiLeci, rossible illegaL trac~' 
'see~ in rrogress' 
, dLs~ unit not ready' 
'hardwGtre Late' 
'hardwcLre not transferring' 
'chec~stun') 0 t ]]. 

user c r show; 'label'. 
forg t to: 8 dog [user srace shov\}: (labelot) base8]]. 
f1user notify: 'Ln file' + fUencune +', ' + s] 

find I entry [ . . 
[stattJs == nil::) [self oLctornew]]. 
[rwmode == nil::) [self recutwrLte ]]. 
[ctLrinst == nil::) [cHrLnst f- drO ]]. 
[array == nil::) [self of: (StrLng new; self ragelength.) ]]. 
(label f- Vector new: 8) allf- O. 
labelonu,mch f- self pagelength. 
entry f- ctLrLnst fLnct: fLlename::) 

[statlLs = new::) [f1faLse] 
labeLosnl f- entry word: 2. 
labeLosn2 (- entry word: 3. 
labeLo version f- entry v\}orct: 4. 
self cls~rrLrn: (lea.cler f- self uirtuaLToAlto: (entry worGt,: 6)) 

commanct: CCR 
pClge: 0 
pages: 1::) [self Lnit] 

self error: 'leader page'] 

status = oLd::) [OfaLse] 
rwmocle nomas~: wrLte::) [f1fc1Lse] 
entry f- ctLrLnst Lnsert: fUencU'He. 
status f- created. "for leaderstarnp" 
Lclbelosn1 f- entry word: 2. 
Labelosn2 f- entry wont: 3. 
Lclbelo uersion f- entry word: 4. 
c u.rad r ~ leader f- ctLrinst alloc: o. 
en try 11)0 ret: 6 f- seLf alto To V Lrt ual: leade r. 
dLrLnst next f- entry. 
self LnLt] 

init I oLd ll10cte s [ 
rosLtLon f- O. "aSSLones positioned at paqe 0" 
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~---' 
S <- user tLrneworas. 

oldmode ~ n,v mode. 
seLf Lntvlocte: wrLte eto g [ 

[status = crecttecL:>["creation date" seLf appencL: s] seLf s~Lp: 4]. 
[outmode aLLmaslz: wrLte:>("ltvrLte date" seLf appencL: s] seLf s~Lp: 4]. 
seLf appencL: s. "read date" 
[status = createeL:> 

[seLf next ~ fiLename length-; "file narne (Bcpt style)" 
(lppend: fiLencnne]]. 

"see <altodocs>altofLlesys,d, (p,3 leader page) for further stuff" 

seLf reset. 
rvec == niL:> [ ] 
"create randOln access vector" 
seLf lna~ercLnctom]] 

nalnechec~: name 
[f)seLf nClnlechec~: nclnle f Lx Lng: faLse] 

namechecl~: naITte fiXing: fiXing I L x cop~ 
[nelme Length = O=> 

[ f Lx Lng:> [fl' $ .'] 
seLf error: 'empt~ na,nle'] 

name lenqth > 191 => 
[fLxLng; [flseLf nClnlechec~: (nal'ne o (l to: 191)) copy fLxLng: true] 
seLf error: 'nanle too Long'] 

copy ~ nalne. 
forg L to: na,nle Length dog 

["check characters" 
x ~ ncune 0 L. 
x LsLetter:> [] 
x Lsd4] Lt:> [] 
O;X:('+-$!?' fLnd: x):> [] 
fLxLng:> [[cor~=nctlne=> [cop~ ~ ncnne cor~]]. cop~oL ~ '-'01] 
seLf error: 'illegaL chctracter ' + (n(Jnleo(L to: L))]. 

x ;x: (' .'01):> [flcop~ + '.'] 
flcop~] 

zapLabeL [ 
Labelonextr ~ labelo pagen ~ O. 
Labelosn1 (- LabeLosn2 ~ labeLoverswn ~ -1] 

Mise 
ecHtlJravo "full page I1Jidth cohllnn" 

[self ectLtBnlUO: (6.5*72) aslnteger] 
editBravo2 "half page rvidth coLLllnn" 

[seLf ectUBrauo: (3*72) Llslnteger] 
editBravo: width I g W "lvidth is in points (72 per inch)" 

[g ~ user dLspLL1~offwhLLeg [GaLLe~ neltv readBrLLUO: self wLdth: width]. 
w ~ GaLLe~WLndol'\) LnLt on: 9 named.: filename. 
user resta,rtup: w] 
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airinSt [f)ctirLnst] 
name [f)filenc~me] 
..J 
SystemOrganLzation cLassif~J: c-> FLle under: ' FUes' . ..J 
File cLasslnit.-J 
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CLass new titLe: 'EventQueue' 
subcLassof: Queue 
fieLds: 'priynitivequ,eue reachvriteeLapsecL time' 
decLare: 'write read elapsed'; 
asF oLLollvs.J 

"EventQueue" 

The EventQueue (Events) is a subclass of class Queue. It contains a regular 
queue J.-V/1ich is filled front a i1lock of Inenl0ry (currently 128 J/vorcts long), 
updated during tile 60HZ interrupt. This block Of lnel110ry is called the 
prirnLtivequeue, and is unpacked into the regUlar queue rvhen events are 
available upon receiving the Inessage peek or next. TI1e fundcllnental difference 
L1ett-veen peek and next is that next de[lueues tile current event and peek does 
not. Furthennore peek rvi.ll return false J.,vJlen the queue is entpty, and next, 
l/vhen the queue is ernpty, vvill create a tinte elapsed event and return that. 
An event 11Jilll1e Of cLass UserEvent as created hy tile prilnitlveDequeue and 
next lnessages. The Inachine code thinks Of events as a 4 -J,vord structure as 
follOWS: 

Word 1: 
Left Byte: 

1 = KeLj dOl/vn. a = Key up. 
Right Byte: 

B-bit Ascii value. 
fvtouse Buttons: Left/ Top = a 

Middle = 
Right/ BottOln . = 2 

Keyset: Leftrnost = 3 
= 4 

= 5 

= 6 
Rlghnnost = 7 

Values 8 - 255, keyboard decodings as expected by rcuvkbct. 

Word 2: 

Word 3: 

Word 4: 

Initialization 
init 
present" 

TUne (sixtieths Of a second since last event). 

Cursor x coordinate (UserViel/v JUab accounted for). 

Cursor y coordinate (UserVierv vtdh account~d for) .. 

"sets up systenl rvide event queue -- only one front tIle 

[",*:**BEWARE, USED ONL Y' AT TIME OF SY'STEM GENERATION*,~,~" 
rrLmLtiuequeue ~ CoreLocs new bClse: (n1em.oOI14) length: (n1emoOI15). 
reach-vrLteet<-lvsed f- CoreLocs new bClse: 0111 length: 3. 
react ~ O. l;\JrLte f- I. eUlpsect. f- 2. "offsets Of read, 1-1Jrlte and elapsed 

pointers" 
tLme f- O. 
su·rer Of: (Vector new: 4). 
] 

"start tLlne at 0" 
"ini.tiaUze Snlalltalk queue" 



Public Access 
eLapsedtiffle [(lreactw rLteelapseclo elapsed] "return elapsed time" 
next I event eLctpsecLtLtne "return event front queue unless both queues empty, 
vvl1en return nuLL event" 

[event ~ seLf dequeue => [flevent] "Queue not empty?" 
"prllnltivequeue not entpty?" event ~ seLf prLtnLtLveDecLueue => [flevent] 

eLctpsedtLme ~ reacLvvrLteeLapsedo elapsed. 
flUserEvent new "}vl1en entpty return nuLL event" 

x: use r x "event x" 
~: user ~ "event y" 
ttJpe: 0 "2=UP, I =dorvn, o=null, only tllne passed" 
stro~e: 0 "0 stroke for nuLL event" 
elapsed: eLclpsecttLrne" 1-32767 sixtieths Of a sec -- since last event" 
tLme: (tLrne + elclpseeJtLme) asSmalt "tlnte since tinter reset" 

] 
peek I event "unless both queues ernpty, retuIn event front queue, but dont 
dequeue" 

[event ~ super pee~ =>[ l1event] 
event f- self prLlnLtLveDe"luelle => [(lseLf next ~ event] 
flfalse ] 

reset "for the present, just reset tllne to 0" 
[tLme f- 0] 

·time [fltLme] "retu.rn tLnte" 
time (- time "reset tllne" 

Private 
primitiveDequeue I rp tClncts nrp event eLapsecLtLme 

"unless ell1ptt), return event from prLrnLtLvequeue" 
[( reGlCLHJfLteeLc.lpsedo react.) = (readwrLteeLcl.psedo wrLte) => [fl faLse]. 

"prLl'nLtLvecLueue ell1pt~?" 

] 
-.J 

"BUllet event from prLmLtLve queue anct return Lt." 
"f Lrst word hClS t~pe and. stro~e pac~eeJ" 

tctnus ~ prLll1LtLvecLueue o (rp f- recuLwrLteeLapsedo react). 
eLapsecttLme f- rrLtnLtLvequeue o (rp + I). 
event ~ UserEvent new 

x: prLnlLtLveclueueo (rp + 2) "event x" 
t): prLtnLtLveclueueo (rp + 3) "event y" 
type: [tands < 0 => [2]1] "2=UP, 1 =down" 
stro~e: [tands > 0 => [tands] 0 - tctn"ts] "1-336" 
eLc.tpsed: eLc.tpSe"ttLll1e "1 -32767 sLxtLeths Of (;1, seconcL" 
tLme: (tLme ~ (tUne + eLavseci.tLme) asSlnaLL). 

nrp ~ rp + 4. 
[nrp ~ (prLmLtLve<lueue Length) => [nrp ~ 1 ]]. 
reach!\} rLteeLa psecto rea4- ~ nrp. 
Oevent 

"set bumped react poLnter" 
"Wrap -around,?" 
"bunlp recut poLnter" 

"Return event" 

C·-·· SysternOrga.nLza-tion cLClssLf~: ~ EventQueue u.ncter: ' Events'.-.J 
) 

2 



(~ 

Class new title: 'tvtessageT ally' 
subclassof: Object 
fLeLds: 'cLass methoct taLly rcvrs' 
decLare: 'tLyner '; 
asF ollows.-J 

"MessageT ally" 

TI1e fol1011Jlng statement analyzes the evaluation Of 'user restore'. It checks 
every 10 sixtieths Of a second to see vvhat nlethod is being executed. It prints 
the analysis on file 'restore.spy'. 

spy every: 10; ong [user restore]; report: 'restore.spy'; close. 
Read further to learn Of rnore flexible ~VClys to use rnessage tallies. 

A lnessage tally ls a tally of 11O]/V lnany tUnes, accordlng to S011le autfwrity, a 
certain method or any Of tha.t method's calLees IU1S been invoked. Ivlessage 
tallies for the caUees are listed in the vector, rcvrs; thus, each lnessage tally is a 
node t.n a tree. T fIe root Of that tree ls called the 'root tally'; its Inethod the 
'root 111ethod'; and the context that was runninq that 111ethod the 'root context'. 
Contexts that do not have the root context on tlieir stack are tallied as if tile 
root context ]/vere at the bottDln Of their stack. 

The authority infonns the root tally Of invocations in either Of tvvo ways: 
'explicitly' or tJy 'spying'. 

T a explicitly create the tallies fronl a root context, rc, a root tally is created 
l1Jith: 

Int ~ MessageTally neJ/v frDln: rc 
and is infonned Of the invocation Of each context c ]/vith: 

- nlt tally: c 

To spy on (periodically sanlple) the execution Of a statenlent sequence, ss, 
every t sixtieths Of a second (t.> 1), a root tally is created vvith: 

111t ~ AAessageTally neJ/v every: t 
and is infonned Of invocations vvith: 

valOfSS ~ I1lt ong [ss]. 
The context tlult e:"ccutes the latter staternent is the root context. Its 111ethod 
should not be caUed recursively hy ss. Only one spying operatlon ca.n be in 
progress at a tLlne, and all spies share the rnost recently specified tllne 
interval. Thus, there lnay as ~1JeU be only one Spyi11g InessClge tally in 
existence, and trle global varial1le 'spy' is predefined as such. 

Spylng typically adds 1/4 second per probe to execution. Ctrl-shift-esc can be 
used to abort a spying operation. 

Tallies can l1e printed by: 
111 t report: 'fUencnne,spy' 

J..Vllicl1. prlnts tJ.vo tables Of il1 voca tLons sorted by tally, J-vitl1. tallles expressed as 
percentages and J-vlth nlethods descrU1ed in tenns Of their definin9 class and 
selector. In the first ta11le, 'Leaves', tallies do not include tilne spent in 
sul1rnetl7ods (this is llke the spy i.n Sr-1hlt). In the second taMe, 'Tree', tl1e 
percentages do include ti.Jne spent in SU/11l1Ctl1ods, and those SUlHl1 ethods are 
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/ displayed i.nclented. In both tables, entries below a 'cutoff' Of 2 per cent are 
~. suppressed, 

Different cutoffs can be specified for each table. To cut off Leaves at 1.5 per 
cent and Tree at 3 per cent, use: 

mt report: 'fLLenarne.spy' cutoff: 1,5,3 
A cutoff of 100 or greater suppresses printLn9 Of that tabLe cornpletely, To 
output to a specified streant, LIse the lnessc7ge 'fullprinton:cutoff:', 

To release the storage occupied by the tally tree, use the lnessage 'close', 

Public T ctlly(ng 
abort 

[tLmer Ls: TLmer:> [tLmer etLsable]] 
cLasslnit 

[SrnalLtalk de f Lne: c7 s p ~ as: (MesscLge T clll~ ne w e ve r~: 10)] 
cLose "release storage" 

[CU;lSS f- rnethod, f- tatl~ <- rcvrs f- nil] 
every: si)(tieths "Create a spy that san1ples J.-vith the specified period" 

[seLf abort. tLmer f- TUner new for: sLxtieths act Long [seLf tally: TOpo 1 . tLmer 
reset]] 
from: context "Create a taLlier fron1 the specified root" 

[seLf cLass: context receLver class l1lethoct: context method] 
ong remote I veIL "Spy on the specified evalua tion" 

[seLf froYll: renl0te. tLmer reset. val f- rernote evaL tLm.er dLsabLe. Oval] 
tally: context I root "Explicitly tally the specified context and its stack" 

[context methoeL=methoet:;. [OseLf bU,lnp] 
(root f- context sender) = nil:> [flseLf bUlnp t(lll~ Penh.: context] 
D(seLf taLLy: root) tClLLyPath.: context] 

Public Reporting 
fullprinton: s cutOff: pct I set nlt L t 

[user d Lspl£lyofflvhLLeg 
[s prLnt: taLLy; append: ' tClLLLes'; cr. tally=o:> [] 
s cr; cr. [pct Ls: Vector:;. [] pct f- pct, pct]. 
[pcto I <100:;. 

[s el,prend: '*·*Leaves**-'; cr. t f- «pctol ):~(tall~-I)/ 100) aSlnteger. 
set f- HashSet new LnLt: 128. seLf Lea,ves: set. 
Self cu,nlprLntol1: s fronl: set total: t(,llL~ over: t. s nextf-12; cr. 
set f- nil]]. ' 

[pct o 2< I 00:;. 
[s avpenet: '*-*Tree:~*'; cr. t f- «pcto2)o*(tClLLy-l)/ 100) cLslnteger. 
seLf treeprLnton: s tab: a totclL: taLLy over: t. s nextf-12; cr]]. 

s slzLp: -2]] 
printon: s 

[cu;lss=niL::) [suver rrLnton: s] seLf prLnton: s total: 100] 
report: filename 

[seLf rerort: fitenctme cutOff: 2] 
report: filename cutOff: pct I f "pct=(leaves,roots,tree) or one nUlnber for aLL" 

[f f- ctro fUe: fUenarl1e. f append,: fLLename; space. 
seLf fullprLnton: f cutOff: pct. f shorten; close] 
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~-. Private Tallying 
bump 

[taLL\:) f- talL\:) + I ] 
taUyPath.: context I m pa,tlt mt c 

[m <- context Inetltocl. patft<-false. 
forg mt front: rcvrs dog [l1tt method=tn:> [pCnhf-l1lt]]. 
[peHh=fatse:> ' 

[path. ~ tvlessageTallv new class: context receiver class methoet: m. rcvrs f
rcvrs, patlt]]. 

Dpatlt bump] 

Private Reporting 
< fYLt 

[Dtallv > mt tall~] 
= mt 

[ fl m t me thod = me tltod ] 
> mt 

[r) taLLv < mt talL\J] 
breaf~down I n b mt 

[b \~ rcvrs. b=niL org b Lengtll=O:> [n~ 0] 
n f- taLLy. forg Int from.: b clog [n ~ n - mt tall\:)], 
[n>o:> [b ~ b, [MessageTellL~ nevv CklSS: cLass methoct: metltocL; primitives: 

On]]]. 
Db] 

bump: n 
[talt\:) f- ta lL\J +n ] 

cumprinton: s from: set total: totat ouer: threshold I mt 
[forg mt front: set contents sort dog 

[lnt tall\:»tllreshol£i:> [mt printon: s totaL: totelL. s cr] nseLf]] 
hash 

[fllnethod asOop] 
into: set I mt L 

[[L <- set fLnd: seLf:> [ntt f- set objectsoL] 
set insert: (m t (- Message TaItt) new cLc.lSS: cl£tss methoci: methocL)]. 
mt blunp: tallV] 

leaues: Wict I b mt 
[b f- seLf breCl~dol'\Jn. b Lengtlt=o:> [seLf into: l£tLct] forg mt from: b dog [mt 

Leaves: Lc.tLct]] 
primitiues: tally 

[ rc LJ rs f- niL] 
printon: s total: total I L u 

[LJ f- (o.O+taLl\J/totaL*lo00.0-I-0.5) aSlnteger asStrLng. i ~ v Length. 
s a rpend:' 'a (L to: 2); a,rren(J: Ua (1 to: L-1); appeneJ: '.'; nextf-LJa ii space. 
rcvrs=nLl:> [s c-lPpenct: 'priynLtLves'] 
Cl£lSS describe: methoa on: s] 

tally 
[1)taLL~] 

treeprinton: s tab: tab total: total ouer: threshold I i mt 
[tLllllj5.thresholit:> [] 
[tab>O:> (forg L to: tab-1 dog (s clppenc-t:' I']. seLf prLnton: s totaL: totaL. s cr]]. 
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1, ........... _"'1 

forg mt front: seLf breCl~down sort ciog 
[mt treeprLnton: stab: tab+1 totaL: totat otJer: threshoLct]] 

Private Common 
class: cLass me thoct: rrte thad 

[taU~ (- O. rctJrs (- Vector new: 0] 
method 

[11metI10d] 
..J 
SystemOrgclnLzatLon CLcl.ssLf~: ~ MessageTau~ under: 'Events' . .-J 
Message T alL~ classlnLt..J 
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Class new title: 'Prioritylnterrupt' 
subclassof: Ob jeer 
fields: 'scheduler priority' 
declare: "; 
asF ollows-.J 

"Priorirylnterrupt" 

PriorLtylnterrupts fill tl1e need for (sched, level) pairs, tvlost lnessages are 
sintply passed on to the scheduler witlt tlte priority as an argulnent 

Initialization 
frotn: scheduler at: priority 

Level numbers 
+ arg 

[ n prio rLt ~ + a,rg] 

Scheduling 
deepsteep 

[scheduler deepsleep: priorLty] 
disable 

[schec1-uLer ctLsabLe: prLorLt~] 
enable 

(' [sched,uLer enable: prLorLt~] 
''---' , reset 

[scheduler reset: prLorLty] 
restart 

[sched.uLer restart: rrLorLt~] 
run: nel-vContext 

[sched.uLer run: newContext at: prLorLty] prLtnLtLve: 87 
sleep 

[scheduler sleep: priDrLt~] 
swap: new Context 

with: fieldReference 
[scheduler 

swar: newContext 
at: rriorLt~ 
wLtll: fieLctReference] prLmLtLlJe: 88 

terminate 
[schedL1Ler term.LncHe: priorLt~] 

wakeup 
[scheduler wa~eup: prLorLt~] 

--1 
S~stelnOrgCl.nLzatLon cLassLf~: ~ PrLorLt~lnterrupt u,ncter: 'Events' . .-J 
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CLass new title: 'PriorLtySchecluLer' 
subclassof: Object 
fields:' source Indirect 

"an indirect reference to the source of power, 

"Pr{orityScheduLer" 

{e the source from which this scheduler was spawned, 
and who therefore hoLds the suspension if it is suspended." 

suspendedContexts 
"<Vector of Contexts> the suspended processes" 

initLaLcontexts 
" < Vector Of Contexts> root processes for restarting" 

enabLeclPriorities 
"<Integer> priorities which can receive controL" 

awa~<!ePriorities 
"< Integer> priorities which are requesting control" 

interruptedPriorities 
"< Integer> new priorities tvhich are requesting control" 

currentPriority 
"< Integer> priority tvhich currently has control" 

usedPriorities 
" < Integer> priorities which have processes instaLled'" 

declare: 'T irnelnt CtLCDisp Userlnt GR ODSK CtLSnftEsclnt CtLClnt '; 
sharing: BitMas~s; 
asF oLlows..J 

The u.nderlying l1u1chi,ne has a pointer to the top-level schedu.ler (Top), so that 
physical interrupts can also cause interrupts in 51nalltalk, This they do by 
calling their Olvn copy Of lvakeup and reselect, This copy is also invoked 
(pri.Jn itive 65) l'vhen reselect is sent to the top-level scheduler, since its source 
is the virtual 1'n({cJline itself, 

InitiaLization 
o priority 

[Osllspencted Contextso rrLorLt~] 
currentPriority [tiC urrentPrLorLt~] 
fromSource: sourcelndirect 

["Initialize a scheduler having 16 spaces for processes" 
suspendeGLContexts ~ Vector new: 16. 
LnLtLCILContexts ~ Vector new: 16. 
enabLectPrwrLtles ~ O. 
cnva~ePrLorLtLes f- O. 
lnterrupte(JPrLorLties f- 0, 
usectPrlorLties ~ O. 
cu,rrentPrLorLt~ ~ 0.] 

repLaceUser: stack 
[Llserlnt run: stack] 
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Install and T erminClte 
instaUg neJlvContext above: priority I L 

["Install a process in the next ern-pty level at)ove <priori.ty> l'VJlich is initialized 
front <I1B}VContext> (a rentote Context), If there is no entpty Level above that 
priority, tell the user and return false" 

new Context senaer f- nlL. 
forg L frol'n: (prLorLt~+1 to: 16) dog 

[( usecLPrLorLties Land: bLtono L) = a:> 
[Oself 

INST ALLg [whLLeg trlte dog [newContext clea,ncop~ eva,L]] 
AT: L]] 

user show: 
'PrLorLt~ Scheduler unable to LnstaU above Level' 

+prLorLt~ asStrLng 
+'. false returnect'. o faLse ] 

instaUg newContext at: priority 
["Install a process at level <priority> wltich is initialized front <neHJContext> 

(a rernote Context), If there is already a process at that priority, teLL the user 
and return false" 

new Context senaer f- nU. 
(usecLPrLorLties land: bLtonoprLorLty) = a:> 

[flseLf . 
INST ALLg [whiteg true ctog [newContext cLea,ncop~ euaL]] 
AT: prLorLt~] 

user show: 
'Pri.orLt~SchectuLer LLnabLe to LnstaLt at Level' 

+prLorLty clsStrLng 
+', false returned'. OfaLse] 

. run: newContext 
at: priority 

["replace the process at < priorUy,> I .. VUIt <nel/vContext,,>, If that is the currently 
running priority, al1andon 1~/1at is running and start front <newContext>" 

pri.orLttj = CLtrrentPrLorLty=> 
[source InctLrect run: new Context] 

susrendedContextso rrLorLt~ ~ new Context] 
swap: new Context 

at: fJriority 
Jlvith.: f ieLdReference 

["replace tl1e process at "priorlty> I'VUIt <l1el~Context> and place the oLd 
contel1 ts i,n tJ1e field referred to by 'fleldReference,'>" 

prLorLttj = currentPrLorLty=> 
[soUTce IncUrect 

swap: new Context 
w Lth: f LeLctReference] 

fLeLctReference val.ue~ suspenctectContextso prLorLty. 
susrendedContextsoprLorLty ~ newContext] 

terminate: priority 
["Ren10IJC a process frDln tIle scl1edul.er, allo],vln9 that Level to be reusect" 
enabLedPrLorLtLes ~ enc.lbLeuPrLorLtLes ulnu; bLtofforrLorittj. 
suspendecLContextso prLorLttj ~ LnLtLClLContextso rrLorLty ~ nil. 
a,wa~ePrLorLtLes ~ cnva~ePriDrLties lana: bLtofforrLorLttj. 
LnterrurtedPrLorLtLes ~ LnterrurtedPriorLtLes kIn<,!,: bLtoffopriorLt~, 
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LLseaPrLorLtLes ~ usecLPriDrLtLes Lc~na: bLtoffo priDrLt~. 
self reseLec t ] 

Enable and Disable 
disable: priority 

["Prevent the process at <priority> front being activated by a wakeitp. Turn 
off tJ1e corresponding bit in enabledPriorities and cfwck if that c/1anyes Wl10 
should run" 

enabLecLPriDrLties ~ enabLectPrLorLtLes lana: bitoffo prLorLty. 
self re seLec t ] 

enable: priority 
[" AlloJ,-v the process at <priority> to be activated i?y a l,vakeup. Turn on the 

corresponding bit in enabledPriorLties and cfleck if that cltanqes vvho S/10uld 
run" 

enabLecLPrLorLtLes ~ enabLecLPrLorLtLes Lor: bLtono prLorLt~. 
self reseLec t ] 

Wal~eup and Sleep 
deepsLeep: priority 

["Request the process at <priority> to cease runniny and ignore any new 
wakeups, Turn Off the corresponding bit in awakePriorities and 

. interruptedPriorities and check if that changes 11'110 should run" 
awa~ePriDrLtLes ~ (lwa~ePrLorLtLes Lclna: bLtoffo priDrLt~. -
LnterruvtedPrLorLtLes ~ Lnterrt.,qjteaPrLorLtLes LancL: bLtoffo priorLt~. 
self reseLect] 

errorReset 
["There 11ClS been an error. Initialize the state Of the process that l,vas 

runnlnq, . 
If it l1'aS not the user process (priorlty /), request it to cease running and 
prevent its further running (i.e. disable it)" 
currentPriDrLt~=l ::;>[self LnLt: currentPrLorLtlj] . 
(lvva~ePriDrLtLes ~ (,twaRePrLorLtLes lanct: bLtoffocurrentPrLorLtlj. 
en(tble(:tPriorLtLes ~ enabLecLPriDrLtLes u'1ncL: bLtoffocurrentPrLorLtlj. 
seLf LnLt: currentPrLorLtlj] 

reseLect 
I newPrLorLt~J olaPriDrLtlj newContext tempenableeJ tempLnterrupts 

["SI,vitch to the hi.f}hest priority enabled process" 
temrenabLect ~ self Q,isabLe. 
telnpLnterrupts (- LnterruptecLPrLorLtLes Lc~na: awa~ePrLoritLes. 
a.vva~e PrLorLt Les (- LnterruptedPriDrLtLes Lo r: aWCl~e PrLorities. 
LnterruvtedPrLorLtLes ~ tempLnterrupts. 
newPrLorLtlj (- «(,tll\Ja~ePrLorLtLes Lana: telnpenabLecL) hibLt. 
newPrLorLtlj = o:>[eYlabLeclPriorLtLes f- ternpenabLed. Ofalse] 
newPrLorLtlj = currentPrLorLt~::;>[en(,lbLectPrLorLties (- tempenabLect] 
new Context (- sllspendeclContextso new PrLorLt~. 
susrenct.ect Contextso new Prioritlj (- nil. 
oldPriorLt~J ~ currentPrLorLt.\d. 
currentPrLorLtlj f- newPrLorLtlj. 
enalJLe(,lPrLorLtLes (- tentpenabLea. 
sourcelncHrect 

swap: YlewContext 
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·w Lth.: (slJspenaecLContexts ref: oldPrLorLty)] 
primLtive: 65 

reset: priority 
["Initialize the state of the process at < priorUy> Clna request it to cease 

running" 
awakePrLorities (- aWCl~ePrLorLtLes land: bitoffoprlorLty. 
seLf inLt: prlorLty] 

resetCurrent 
["Initialize tIle state Of the process that is running. If it is not the 

user process (priority 1), request it to cease running" 
c l~rrentPrLorLt y = 1:) [seLf inLt: currentPrLority] 
aWCl~ePrLorLtLes (- aWCl~e PrLorLtLes land: bLtoff 0 currentPriorLty. 
seLf LnLt: currentPrLorLty] 

restart: priority 
["Initialize tile state Of a suspended process and request it to run" 
LnterruptectPriorLtLes (- LnterntpteaPrLorLtLes Lor: bLtonoprLorLty. 
seLf LnLt: prLorLty] 

sleep: priority 
["Request the process at <priority> to cease running, if a nel/v I/vakeup 11C~S 

arrived the process J,.vUl be recu1Jakened. Turn off the corresponding bit in 
al/vakePriorities and check if that changes I~ho should run" 

CLwakePrLorLtLes (- (JwCl~ePrLorLtLes Lttnd: bitoffo prLorLty. 
seLf reseLec t ] 

. wakeup: priority 
["Request the process at <priority.> to run. Turn on the corresponding bit in 

interruptedPrLorities and check if that changes l/vho S/10uld run" 
LnterruptecLPrLorLtLes (- Lnterruptect.PrLoritLes Lor: bitono priorLty. 
seLf reseLec t ] 

TOp LeveL 
initl 

[Userlnt (- Top 
LnstaLtg [use r rest(lrt] 
at: 1. 

Userlnt el'lclbLe wa~eu,r] 
initl1 "Tor termLnate: 11; LnLtll. " 

[GRODSK (- Top 
Lnstaltg 

[user cLLspLcLyoff1{Jh.iteg 
[user show: ' 

SmaLttalk needs more space. 
Just a m0l11ent. .. '. 

ctpo growSmaLLtaLkBy: 100. 
user show:' Done.'; cr]. 

GRODSK cteepsLeep] 
Cl,t: 11. 

GRODSK enable] 
init3 

[TLmelnt (- Top 
LnstaLLg ["user SI101·V: 'Ten Ininutes have passed J,.vLth no activity.'; cr." 

TLmelnt sleep] 
at: 3. 
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lime Int enGl,ble] 

init8 I nw 
[CtLClnt ~ Top 

instclltg 
[nw ~ user notifLer: 'ControL c Intern~pt' leveL: 1 interrupt: trl~e. 
[nw:> 

[user schectule: nw. 
nvv ta~eCursor. 

nw ~ niL. 
Llserlnt restart ]]. 

CtLClnt sleer] 
at: 8. 

CtLClnt enable] 
init9 

[CtLShftEsclnt ~ Top 
instaltg [srlj abort. user restoreclLsrLaIj. Llserlnt restart. CtLShftEsc Int sleep] 
at: 9. 

CtLShftEsclnt enable] 
tnitschea 

[Top f- seLf frornSource: (PrLoritljlnterrupt new). 
seLf tnLt 1 • 
seLf Lnit3. 
seLf tnLt 11 • 
seLf inLtB. 
seLf LnLtg. 
Top top] 

top 
["Make this scheduler the top level one, It ]/vill receive all physical 

(non - Snullltalk) interrupts" 
- enabLeclPrLorLtLes f- enabLecLPrLorLtLes Lor: bLtono 1 • 

alt\Ja~ePrLoritLes f- awct~ePrLorLtLes Lor: bitono 1. 
currentPrLorit~J f- I] prLlnitive: 61 

Critical sections 
criticalg exprl t v 

["Execute ('expr.> ],vLthout al101·vLng it to be interrupted" 
t f- self cLLsabLe, 
v f- expr evaL. 
enal'JleaPrLoritLes f- t. 
seLf reseLect. (tv] 

Private 
aisable I t 

["This lnessaqe should deffinitely be protected, Zero all the enabled flags and 
return tlle previous value Of theln" 

t f- enclbLecLPriorLtLes. enabLedPrLorLtLes f- o. or] primitive: 66 
intt: priority 

I newPrLorLtlj oLdPrLorit~J ne~vContext tempenclbLect tempinterrurts 
["This lnessaqe should he protected, It is used by reset: dna restart: to 

C -',~ actually srvLtch suspended processes" 
.,_/ telnpenabLecl f- seLf disable. 
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tenlpLnterrupts ~ LnterntptectPrLorLtLes i.anet: avva~ePrLorLtLes. 
awa~ePrLorLties ~ LnterruptedPrLorLtLes lor: awa~ePrLorLtLes. 
Lnterrupted.P rLorLtLes ~ telnpLttte rrHpts. 
newPrLorLty ~ (~lwal~ePrLorLtLes lanet: tempenabled) h.lbLt max: 1. 
(newPrLorLty = currentPrlorLty) 

and: (currentPrLorLty =prLorLty)=> 
[enelbleeLPrLorLties ~ tempenableeL. 
sOltrcelndLrect run: (LnLtiaLContextso prLorLty) cleancopy] 

suspenc1eetContextsoprLorLty ~ (LnLtLaLContextso prLorLty) cleancopy. 
ne lV P rLortt y = c urre nt P rLo rLt y=> [e nel blecLPrLorLt Les f- te mpenableeL. ] 
new Context (- suspendecLContextsonewPrLorLty. 
suspendectContextsonewPrLorLty (- nil. 
o~tPrLorLty (- currentPrLorLty. 
currentPrLorLty f- newPrLorLty. 
en('lblectPriorLtLes (- tempena~Led. 
oLdPrLorLty = prLorLty=> 

[source IneHrec t run: nevv Context] 
source InctLrec t 

swap: new Context 
wLtlt: (suspenetedContexts ref: oLctPrLorLty)] 

INST ALLg newContext AT: priority 
["This Inessaqe should be protected, it is used by install:at: and instaLl:above: 

to do the actual initialization of the process" 
new Context sencier f- niL. 
tJsedPrLorLtLes ~ usect.PrLorLties lor: bLtono prLorLty. 
LnLtLaLContextso prLorLty (- new Context. 
suspendecLContextsoprLorLty f- newContext cleancopy. 
flPrLorLtylnterru,pt new frot'n: self a.t: prLorLty] 

printon: s I L b2 j 
[super prLnton: s. 
forg LtD: 5 ctog 

[s cr. 
b2f- (llsedPrLorLtLes, enabledPrLorLties, cUtVakePrLorLtLes, 

LnterrllvtedPrLorLtles, (1 LshLft: cllrrentPrLorLty-\ ))oL bc~se: 2. 
forg j to: 16-b2 lengtlt dog [s nextf- '0' 01 ]. 
s clppenct: b2; space; 

append,: c7('used' 'enabled' 'clwa~e' 'Lnternlpted' 'current')oL] 

RecLamation 
~ 
SystemOrgct.nLzcI.tLon cLassLfy: c7 PrLorLtyScheduler uncier: 'Events'.~ 
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C:J 

Class net.-v title: 'Timer' 
subclassof: Object 

"Timer" 

fields:' activeTime "how long this Timer will be the active one" 
nextT imer "the T bner which will fire after this one" 
lastTimer "the Timer which wLLl fire before this one" 
delay "how long between setting and firing" 
action "what happens when this timer fires'" 

declare: 'currentTimer timerActions '; 
asF olloltvs...J 

A Tinter is an object J;j)hich causes an action after an interval of tinJ.e, The 
tilne interval is nleasured [,]t units of a sixtieth of a second fronl vvhen the 
instance l'vas initialized vvith tile nlessage <for: (tilne interval) actiong [{code 
for action}]>, When the interval is over tile T liner fires /Jy placing the action on 
a ql..l.eue to be evaluated before processing at tile user level continues, There is 
no need to mantain a nalne for a Tilr~er wilLie it is active, but a nanled timer 
ntay be disabLed or reused, Tile Tinlers waiting to fire fonn a doubly linked list 
whose first link is referred to by the class variatJle currentTlIner, Each Timer 
knOl'VS hOl'V long it should run after the preceding T inler 11as fired 

Initialization 
cLasslnit "Initialize the processes used by the Timers" 

[tLyner ActLons ~ Queue new Of: (Vector new: 4). 
seLf LnLt 1 6. 
seLf LnLt 1 2] 

for: delay actiong action 
["Initialize a neH) Tinler"] . 

init12 I nextActLon "Initialize the process r·vhich evals TUner actions" 
[Top Lns talLg 

[whiLeg true dog 
[~vh.LLeg (nextActLon ~ tlmer ActLons next) ctog 

[nextActLon eUClL]. 
Top sleep: 12]] cH: 12. 

Top enclble: 12] 
init 16 "Initialize tile process l·vakened by a T inler tinling out" 

[To p LnstClLLg 
[l;\JhiLeg true dog 

[currentTLmer fLre. 
Top sLeep: 16 J] at: 16. 

Top enable: 16] 
reset I next TLmeout founaLt 

["Set up this TLlner to add <action.> to the Queue Of ren10te Contexts to be 
eval.ed after an interval. Of (delay) si..'<tieths Of a second, Fi.nd the proper pLace in 
tl1e douMy linked Ust and calculate the t.lInount Of tllne to run after the 
preceedinq tllner fires" 

Top crLtlcClLg 
[[ Cl C r Lue T Lme:: n il~ []seLf aisa bLe J. 
ClctLveTLme (- ctelay. nextTLmer ~ currentTLmer. LastTLmer ~ nil. 
fOU nd.Lt ~ fCllse. . 
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untUg fOLLnGiit dog 
[nextTLmer=nU:>[foundLt (- true]. 
(nextTLmeout (- nextTimer actLvetLme) > activeTime:>[founGiit ~ true]. 
actLveTLme ~ activeTLlne - nextTimeout. 
LastTilner (- nextTimer. 
next Timer (- Last Timer nexttimer]. 

[nextTLlner=niL:>[] nextTLmer insertlast: seLf]. 
LastTimer=nLL:>[seLf startur] LastTLmer insertnext: seLf]] 

List Behavior 
deLeteLast 

["Delete the Timer before this one, vVllen deleting a Timer, the activeTilne of 
the Tilner after it lnust be increased by Us activeTinte" 

actlveTLme (- ctctLveTLme + LastTimer actLvetLme. 
(LastTlmer (- lastTLmer LasttLlner)=nlL:>[seLf startur]] 

deletenext 
[" Delete the Tinter after this one" 
nextTLmer (- next Timer nexttLmer] 

insertLast: LastTimer 
["Insert a ne1-V Tinter before this one, When inserting a Timer in front of 

another, the activeTilne of tlte later one Jnust be reduced so lt is tlte (,71nount of 
tilne after tlte neHJ Tinters firing" 

actLveTLme ~ seLf actLvetLme - LastTLmer actLvetLme] 
insertnext: nextTimer 
uLsttimer 

[f)ULSt Timer] 
nexttimer 

[r1next TLmer] 

Timing Behavlor 
actiuetime 

["If tllis is tIle current Tilner return the tinte until it fires, otl1en1Jise return 
activeT ilne" 

f)clctLveTLme] prLmitLve: 96 
disable "Reln ave tltis tinter front the list" 

[Top crLtLcaLg 
[[Last TLmer=niL:> 

[next TLmer=niL:> 
[seLf shutoff. Tor deersLeer: 16]] 

Last TLmer deLetenext]. 
nextTLmer~nil=>[actLveTLme ~ niL] 
next TLlner deLeteLast. 
actLve TLme (- niL]] 

fire "Tinte is up, add tIle action to tlte Queue to be evaled" 
[tLmerActions next(- action. 
Top waReu.p: 12. 
actLve TLme (- niL. 
next T Lme r=niL:> [seLf shutoff] 
next T Lmer stcLrtllp] 

primstartup 
" til is ntessage infonns tl1e virtual. nUlcl1i.ne tl1a t this is tl1e next T iJner to 
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fire" 
[] primitive: 95 

shutoff 
["tllis rnessage inforn1s Ule virtual Inachine and cLass Tirner that there are 

no more T ilners to fire" 
currentTimer (- nit] primitive: 97 

startup 

-' 

[/Intake this the next Tinler to fire" 
Last Timer (- nUt 
c urre nt Time r (- seLf. 
Top cteepsleep: 16. 
seLf primstartup] 

SystemOrganLzation cLassif~: ~ Timer unaer: 'Events'.-' 
Timer cu:~sslnit-' 
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"UserEvent" 
''----- Class new title: 'UserEvent' 

I 
\,--_/ 

5ubcLassof: POLnt 
fields: 'type strol~e eLapsBa time' 
declare: "; 
asFollows~ 

This class is used by the Events cLueLle (updated in the 60HZ interrupt routine) 
to package up and return an event every time the queue ls popped. The class 
provides easy access to various parts of tile event. Users may create their ovvn 
events by pus/ling onto the Events queue, J;vhich is J1Jhy tile Initialization here 
is classified as private. 

Initialization 
x: x y: y type: type stro~e: stroJ~e elapsed: elapsed time: time 

"make an event, usually called front [ventQueue" 

Public Access 
elapsed "return an event stroke" 

[" 1 - 32767 sixtieths of second since previous non-tllne-elapsed event 
recorded" 

(relapsed] 
"isKbdDown 

["Lf stro~e a cLown stro~e ancL not ~elJset or mouse button, return Lt, 
othervvLse retu.rn false" 

type ;r: 1 ~ [(rfctLse] (rstroRe > 16] 
stroke "return an event stroke" 

["0-2 = top,lniddle,bottom lnouse buttons, 3-7 = keyset Left to rigllt, 8-255 = 
keyboard" " 

(rstro~e ] 
time "return an event stroke" 

[" 1 - 32767 sixtieths Of second since Events tilne reset" 
(fUme] 

type "return event type" 

..J 

["2 = upstroke event, 1 = dOJ/vnstroke event, 0 = tLine-elapsed event" 
(rtlJpe] 

SljsternOrganLzatLon cLassLflj= c7 UserEvent uncier: 'Events' . ..J 
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( "BitBLt" 
('-- CLass new titLe: '8 itBLt' 

c/ 

c 

subcLassof: Object 
fields: 'fLU1.ct(OYL coLor destbase clestraster destx destlj 

width height sourcebase sourceraster sourcex SO(;tfcey 
sstri~e dstriJ~e ' 

decLare: 'po.geOneCursor '; 
asF oLLows--' 

BLtBlt copies bLts front one rectangle to another in core. x, y, l,vidth and l1eigllt 
are in bLts, raster is in l·vords, and l1ase is a core address. Mode is storing, 
oring, xoring or erasing. If source or destination is a Snlalltalk object, then you 
have to lock it, as in copyToStrinq, IJelol"V. The prilnitive does no bounds 
checking, so Ivatch out. 

Access to Parts 
coLor [Dealor] 
coLor ~ color 
destbase [nclestbase] 
destbase ~ destbase 
clestraster [ndestraster] 
destraster .(- destraster 
destx [Dctestx] 
aestx ~ destx 
desty [D(1estlj] 
desty ~ desty 
dest ~ pt [ctestxf- pt x. destlJ f- pt lJ] 
. as trike [DctstrLke] 
dstrike ~ dstrike 
extent ~ rJt [~vLdth- f- pt x. height f- pc lj] 
function [nfunetLort] 
function ~ function 
height [nhe19ht] 
height ~ height 
sourcebase [\1so ureebase] 
sourcebase f- sourcebase 
sourceraster [f)saureeraster] 
sourceraster f- sourceraster 
sourcex [Dso u.reex] 
sourcex f- sourcex 
sourcey [l1sourcelj] 
sourcey ~ sourcey 
source f- pt [sourcexf- pt x. soureelj f- pt lJ] 
sstrike [(lsstrike] 
sstrike ~ sstrike 
width [nll\J LdUt] 
width ~ width 

Setup 
class I nit 



[pageOneCursor <- 0431. "locntion Of hc~rctware cursor" 
] 

forCursor 
[functLonf- color<- o. 
destbasef- sourcebclsef- 0431. 
width.~ h.eLgh.t<- 16. destrasterf- sourcerasterf- 1. 
destx (- dest~ (- sourcex (- sOLLrce~ f- o. sstrLke f- ctstrike (- false 
] 

init 
[function f- color <- aestbase f- ctestraster f- destx <- clest~ (- width. f
heLght <- sourcebclse f- SOLLrceraster (- SOLLrcex (- source~ (- o. sstrike (

ctstrike (- false 
] 

Operations 
caUIJLT 

[user croa~J prLm.LtLue: 33 
checRsanctcaU I ctestloc~ect sourceloc~ea 

["checks tf eUher base a strtn9 and/or stri.ke and locks accordingly" 
function (- function La.ncL: 017. "set up funcUon to add Xlv! stuff" 

[cLestbclse class == String => 
[ctestloc~ea f- ctestbase. 

destbase (- ([cLstrike => [«destloc~ect loc~) + g) J 
destloc~eclloc~ "strike 11eculer"]) 

] 
[clestbase t= pageOneCu,rsor ::> 
[flLnction (- function + 020. "dest not string, then 111ust be in displa,y"] 

"unless doing cursor HJork in page one location"] 
]. 
[sourcebase Cl{lSS == String => 

[so lLrcelocl~ect (- sourcebcLse. 
sourcebase (- ([sstrLke ::> [«sourceloc~ea loc~) + g)] 

sourceLoc~ecL loc~ "strtke header"]) 
] 

[sourcebcLse t= pClgeOneCursor ::> 
[function (- function + 040. "source not string, tllen ,nust be in display"] 

"unless dOi119 cursor rvork tn page one location"] 
]. 
self c<-llLB LT. 
[ctestLoc~ed == nil => [] aestbclse (- ctestloc~ed unlocR J. 
[sourceloc~ect == nil => [] sourcebase (- sourceLoc~ea unloc~]. 
] 

copy: mode 
[function (- mode ULna: 3. self chec~sanctcaLL] 

copycomp: mode 
[function (- 4 + (nlode Lana·: 3). self checRs(,lndcaU] 

fill: mode coLor: GoLor 
[fu nc tion (- 12 + (moct.e land.: 3). self ch.ec~scLnctcaLL] 

paint: mode 
[function (- 8 + (mode lan(1: 3). self checRsanctcaU] 

..J 
S~stel11.0rgclnizatLon c\{,lssLf~: c7 BLtBLt under: 'Primitive Access' . .J 
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I BLtBLt classlnLt..J 
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Class new title: 'CoreLocs' 
subcLnssof: Array 
fields: 'base length' 
declare: "; 
asF ollows-' 

I am an array 1napping a secti.on of Alto mernory 

InitiaLizatLon 
base: base Length: Length 

Reading and Writ Lng 
o x [x LsLarge:> [f)seLf ° (x asSmalL)] user croct~] prLlnLtive: 42 

"Core Lacs" 

oX (- vat [x LsLarge:> [f)seLf ° (X Cl-SSnlaU) ~ vaL] usercroa~] prLmLtLue: 43 
base [flbase] 
LeY19th [rlLengUt] 
-.J 
S~stemOrgcl,nLzation ctassLfy: ~ CoreLocs under: 'PrLmLtLve Access'.-1 
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/ "VirtualMerYtory" 
\- -- CLass YLew titLe: 'VirtualMemory' 

,I" 

subcLassof: Object 
fieLds: 'map "Pclass rvJap" 

premap "blocl~ before Y'flap" 
FirstContextOop "oop of FirstContext" 
SrJeciaLOopsOop "oop of SpeciClLOops" 
zitJ "Zone Index of Pages" 
prezip "bloctx before zip" 
zucId "file info" 
vmemfile "file for vmem" , 

declare: 'ZVPN ZJMP zend zfused zfree zjmpt pYYlint numOO pmeYla 
ZN zflen prnatrYL zLoYlg PCl CPT SSC ISC ZHB Rei PIN '; 

asF ollows ___ 

A Inoelel Of the OOZE v[.rtLull nlen10ry 

Pclass Map 
CPT: 001'1 poma 

[pOlnCI- (- 2:~(OOp field: PCl) +1. 
nl11apo pOrHCl, fLeld: CPT] 

freeList: object I CI-
["one-order index into freeUsts." 
object class Ls: Class :>[01 ] 
a (- self 15C: object asOop. 
C1 < 024 :> [n I +C1] n 1 + a-a 13] 

freeListOffset; Len "offset Of tn~elist for this len9th in a variable lenqth class" 
[nCla.ss LHstsLze + [Len < 9 :>[Len.] (Len.-l) Log2 + 6]] 

highprno: oop gets: vat I po ma . 
[prel11Clpo pnle-lt111 (- prelnapo p111a.trl1 nlLn: (oop field.: PIN (- 0). 
porHc1 (- 2'~'(OOp fLeUl: PCl) +1. 
nlCI r ° POl1lCI (- veIL] 

highPf\A: oop I peL C1 
[peL (- oop fieW,: PCL. 
a (- prelnClpo prl1a.tm fLeut; PCL. 
peL < a. :>[f1faLse] 
fln1clpo (2:~ peL +1)] 

ISC; oop I pomc!' 
[pOl'He-I- (- 2-~(OOr fLeld; PCl) +1. 
Dlne-lpo pOlna, fLeld.; 15C] 

LowPM; oop I peL (;L 

[peL (- oop fLeLLt; PCL. 
a, (- premavo pmencl fLeW,: peL. 
peL ~ a· :> [0 false] 
n111Clro (2-*peL +1)] 

newHighPM~ pmo I peL c~ 
[a. (- pren1aro prl1a.tm. 
preltle-lpo pma.tln (- (a (- a-0200). 
peL (- (1 fleW,; peL. 
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, I 
'---

mapo (2*pcL +1) f- pn10. 
Oa, ] 

newLoltuPtv1~ pmo I roma, a, 
[ma,po I = pmo ::>["reserved pc/asses for CLass" 

ma,po3 = 0 ::>[ma,po3 f- prrto. 00200] 
ma,p 0 5 = 0 ::> [ma,p 0 5 f-plno. 00400] ] 

"nornlal case" 
a, f-prel'l1a,po pmencL 
premapopn1ena f- cl,+0200. 
pOn1ct f- (Cl, fLekt: pel) -*2 +1. 
ma,popomct ;f:. 0 ::>["skip over already filled" 

f)self neH)lovvPM<- pmo] 
ma,popomcl, f- pmo. 
fra] 

newZN: oop 
[seLf ZN: oop gets: self nevvZoneJ 

pcLassesOf: cLs I L cLsoop n 2 p "find pclasses of this class (in order of ZHB)" 
["ignore snlall integers and nil" 
p f- (Vector new: I) ClsStrecun. 
2 (- (Vector new: I) ctsStrea,m. 
clsoop (- cls a,sOop. 
forg L from: (1 to: 2'+~(0174000 field: PCl) by: 2) dog 

[mcl,p 0 L = 0 ::> [] 
(mapo L fLekL: Rei) = clsoop ::>[p next(- L/2. 2 next(- (metpo (L+l) field: 

ZHB)]]. 
p (- p contents. 2 (- 2 contents. 
n (- p copy. 
forg L to: 2 Length, dog 

[no (20 L +1) f- po LJ. 
frn] 

pcLassesOf: cLs Length: Len I L cLsoop n 2 p Lsc pYllO "find pc/asses Of this class 
and length (in order Of ZHB)" 

["ignore sl11all integers ({nd nU" 
p (- (Vector new; I) ClsStrea,m. 
2 (- (Vector new: 1) asStrecl,m. 
Lsc (- [Len < 9 ::>[Len] (Len-I) Log2 + 17]. 
clsoo P (- cls CIS 00 p. 
forg L from: (1 to: 20'+«0174000 fLeuL: PCl) by: 2) dog 

[( pn10 f- metpo L) = 0 ::> [] 
(pmo field.: RCI) ;f:. clsoop ::>[] 
(pmo fLeld: ISC) = Lsc ::>[p next(- L/2. 2 next<- (mapo(L+I) fLeLcL: ZHB)]]. 

p (- p contents. 2 (- 2 contents. 
n (- p copy. 
forg L to: 2 Length, dog 

[no (20 L +1) f- po LJ. 
On] 

pmatm [0 pre l'11 ctp 0 pmcH m] 
ZHB: oop I pomct 

[roma, (- 2-lC (OOp field,: pel) +1. 
flynapo(1 +pon1a,) fLeltt; ZHB] 

ZHB: oop gets: vat I pOYYlCI, L 
[poma, (- 2* (oop field: pel) +1. 
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L (- l'nap 0 (I +pOn1G~). 
mapo (1 +pOlna) (- (L field: ZHB (- vaL)] 

ZN: oop I poma 
[pama (- 2*(OOp fLeld: PCl) +1. 
DmcLpo (1 +poma) fLeLd: ZN] 

ZN: oop gets: vat I poma i 
[poma (- 2*'(OOp fLeLd: PCl) +1. 
L (- l'na.po (1 +poma). 
map 0 (1 +poma) (- (L field: ZN (- vaL)] 

Wr[t[ng and Read[ng 
obwiz: oop I pome}' prno pln1 Lsc bsc L Len zz pLn zhb 

["find (zn, zp, z~v, ellen)" 
zz (- Vector new: 4. 
poma (- (oop fiel(t: PCl)~~2 +1. 
(pmo (- 111apopoma) = 0 :> [user notLf!d: 'baeL oop'] 
pn11 (- mapo (1 +poma). 
Lsc (- plno field: ISC. 
bsc (- pmo field: BSC. 
zhb (- plnl fLeld: ZHB. 
[Lsc < 024 :>[len (- «Lsc lnax: 1)+ 1-bsc) / (2-bsc)] 

Le n (- 8. i (- Lsc +bsc • . 
untLLg 024 = i d.o g [i (- L-1. Len (- Len-*2] 
len (- Len +1 "length 1~orcl" ]. 

Zz04 (- Len (- Len+l. "ellen vvith refct" 
"w ~ (clLen*128,y..:zl1b) +ellen;f;-pin" 
pLn (- oap fLeLct: PIN. 
Zz02 "zp" (- (zhb/2*Len) +(Len/256 1I\·pLn). 
zz 0 3 "Z1-V" (- (zhb \2 * 128 *Le n) +(Len \256 0*' pin). 
zhb\2 "* Len ~ 512 :>[user notLfv: 'address overflow'] 
zz02 "zp" (- 2Z02 + (zz03 field: 136 "l1lgl1llyte"). 
ZZ03 "Z1-V" (- zz03 field: 128 "fDlvl1yte". 
Zzo 1 (- pm1 fLeLcL: ZN. 
Dzz] 

reaain: GOp I zLnfo 
[ztnfo (- self obltviz': oop. 
I1seLf reela: zLnfo 04 at: zLnfo] 

systemNoHistory [] rrLn1LtLve: 82 
writeout: oop l'vith: irnage I zLnfo 

[zLnfo (- seLf obwiz: oop. 
[zLnfo 04 ~ (Ln1clge Length /2) :>[] 

user notLf!d: 'bcla Lmage Length']. 
seLf write: Ln1clge at: zinfo 
] 

Init 
AComment 

["VirtuaIMenlory lnodeLs the Pc/ass Map Of Ooze. 
VI11 enl is one I'vi.tll CoreLocs on real s~Jsten1. 

(Vlrtua/Menl0nj ne1·v) thisvnleln. -
Pnlap is nerv one- Ive are 11L/ ildinq. 
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(VirtualMeJnory ne/lv) fakevntenL 
!nap Ls I-order addressLng, 
In Lnit, set pJ"natJn by searching Pfv/ for 
lligJ1est 0, (No Ltv/AT) 
nlap Rei field is old CUISS oop, only convert to 

nel/V ]lvi.tlt 111apPM at end, 
At0J11S lnay not cover lnore tl1a.n half of the 

address space, (highprno:gets:) 
(VirtlAalfvlenLory nel/V) giveBirth, 
Zone Index of Pages, l'vorks for both vector zip 
and corelocs of rea.l zip, 
zip, z{.uld are one-oreier, 
zfree is I-order in fake, core aclclr in this, 
zlong = 512, 
zend is not lAsed (0 fake, core acidr in this) 
"] 

fal~evmem "In/ild another vlneln on dpl" 
["thLs Lnstance Ls a nlodel of a· new vmem" 
self LnLt. 
n1Clp f- Vector new; 1024, 
rnc,lp alL f- 0, 
prernap f- (0176000,0174000, 0,0), 

"nU11100, pnlint, p,natJn, pnlend" 
prezLp f- (3, 01244, 0). "zfree, zl.on9, zend" 
zLp f- Vector new; prezLpozLong, 
zip aU f- 0, 
zactd ~ (I, 1), "zfLlsed, zflen" 
ctpl restore. 
vm.emfLLe (- dr I fLLe: 'sl'nclIL.boot', 
vrnemfLLe settopClge; 1800 char; 0, 
vt'Ylelnf LLe tnCl~~erClnctom. 
Sl'YlalLtalk c,1efine; c7 Pn1Clp as; self] 

init "cOlnrnon to I-JOth real. and fake V111ent" 
["fLeld descriptors and il1c.ii.cies in ta/Jles" 
nu·n100 f- I. prnLnt f- 2. pt'Ylarm f- 3. pl'Ylend f- 4. 
RCI f- 151. CPT ~ 22. BSC f- 21, ISC (- 80. 
ZHB f- 136. ZN f- 128. 
PCl (- 151. PIN ~ 112. 
Z J M P f- 76. Z V P Nf-l 6 .* I 2 . 
zfree f- 1, zLong f- 2. zeneJ f- 3. 
zf usect f-I. zfLen f- 2, 
Zj111pt f- (603,570,471,410,353,300,253, 

21 0, 1 69, 1 32, 101, 72, 49, 30, 1 3) ] 
premap [f1preynctrJ "array Of llinUs in Pclass Map" 
thisumem I c n1 "create Vmem, a. VLrtllcllMemor~ viewing this ver~ s~stem" 

[c f- Self speclClLLocs. 
111ClP ~ CoreLocs neH) base: Co2 -1 Length: 1025. 
rremap f- CoreLocs new bClse; co2 -5 Length: 5. 
SmcllLtalk define: c7 Vmem as: self. 
seLf init. 
nt f- 1023. 
untit~ (mClront = 0) do~ [nt f- l1t-2]. 

8 



premapo pmc~tm (- (0 fLeld: PCl ~ m/2 +1). 
prezLp ~ CoreLocs nevu base: co3 -4 Length-: 4. 
zLp ~ Corelocs new base: co3 -1 Length-: prezLp oztong+1. 
zaact (- CoreLocs new base: Co 12 -3 length: 3. 
(vmelnfile <- File ne~'\J) on: dpO; readonL~; named: 'smalL-boot'. 
FirstContext <- Context new sencier: nil 

receLver: llser 111cLasS: niL 
metnod: (m ~ UserVLew md lnethod: ~restart) 
tempfrc~me: (Vector new: (rllo3 l11.ax: lno4») pc: mo6 
stac~~ptr: mos -1. 

SpecLaLOopso1 ~ Object met method,: c->error. 
FLrstContextOop ~ FLrstContext (lSOOp. 
SpecLclLOopsOop <- SpecLaLOops ClSOOp] 

Vmerr1, Writing 
afterBirth 

[MethoctKeeperKeeper <- nil] 
giveBirth I P1110 vm "initialize map for early pc/asses" 

[(VLrtLtaLMe}nor~ nel,v) th-Lsvmem. "define Plnap, Vnlent" 
(VLrtll<,lLMemor~ new) fakevmeln. 
seLf r re B Lrth-. 
"slnalllnteger, 16 pclasses, oops 0174000-0177777" 

pmo ~ V111eln hLghPM: 0176000. "size, class "'tfo for Integer" 
untiLg (Pmap newHLghPM~ P1110) = 0174000 ctOg []. 

"first LlniqueString" 
(um ~ Vmavrer new) Object: (0173600 asObject); touchoop. 

"Class oops 0-0/77" 
Vln 0[') ject: CLeISS; tOlLchoop. 

"/?lore Class oops 0200-0577" 
Pln('lp nevuLovuPM<- 0; nevuLowPM<- O. 

"VarialJleLengtl1Class oops 0600-0777" 
Vl1t ob j ec t: Vec tor; touchoo r. 

"skip over sorne oops" 
untiLg (Plnclp newLowPM~ 0) = 01600 dog []. 

"Object oops 02000-02177, false=02000" 
(uln Object: fCILse) 111.('lP ;i: 02000 ~[lLser notLf~: 'bact false oop'] 

"set pointer back to oops skipped over" 
Pm.ar premap 0 p111end ~ 01000 

] 
giveBirth2 I um 

[um (- Vlna,rrer new. 
um Object: (SrnalLtalk ref: ~FLrstContext). 
FLrstContextOor <- (vrn readLn word: 2). "nel/v oop Of FirstContext" 
vm reset; object: (Srl1cILLt('llk ref: c~SreclaLOops). 
SpecLaLOopsOop ~ (Vln re('lctLn word: 2). "neJ-v oop of SpeclalOops"] 

giueBirth3 I Uln "create a nerv Sl1hl/l.boot on oP I" 
["Wrlte out all ohjects rooted at Sll1alltalk. 
00 not IvrLte the stack (rooted in R76, the current context). 

Prl1Clp file close. Pnla p ~ nil. 
(VLrtuaLMenlor~J nell\}) gLveBLrth3. user cluLt. 

·w,w*" Al10ve is thc COJJ1111I1Ull1d to start a seven hour [DIU} VI11Cln J,-vrLte :/t-:'/<-* 

**,w Bervare: Is oPI on? 00 you IVdnt to use old UnlqilcStri.l1qs? *:'I\-:,ft: " 
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FLtJsheGt~ faLse. 
(Vmavrer new) LnLt; UseOldUnLqueStrLngs: true. 
user show: 'LnLt 'i ctLsplaljoff~vhUeg [self gLveBLrth]. 
vnt ~ VtncLpper new. 
tJser show: 'run 'i ctLspLct,ljoffvvhUeg [vm object: SmalLtalki mCLr]. 
user sltow: 'LISTable' i dLsplCLyoffwhlleg [urn CLrefsRectLflj]. 
user sltow: 'freeLLst 'i ciLsrLcl-IjOffvvhUeg [vm 1,vrLtefreeLLsts]. 
user show; 'Inrefs 'i ctLspLa.ljoffwhU,eg [utn mrefsRectLfy]. 
user show: 'PM 'i cLLsplayoffwhUeg [PmCLp Yl1.CLpPMi gLveBLrtIt2]. 
"These It\)orl~ as mCLny tLlnes as neecteeL on eLpO or dpl" 
user shovv: 'surgery'; dLspla.yoffwhUeg [Prnap suxgery: (apl file: 

'SmalLtalk. run')]. 
user show: 'ram 'i dLsplaljoffwhUeg [Pmeq:) ramvvrLte: (dpl fU.e: 'byterp.Yl1.b')]. 
P map file fLush] 

mapPM I c L u rcL ctrans "convert to ne~v ReI" 
[ctrans ~ (Vn1.arper new) cLa.sstrans. 
forg c frol'n: (I to: 1023 by: 2) dog 

[ (L f- map 0 c) = 0 ~ [] 
rcL f- L fLeLd: RCI. 
(v ~ ctrans Loo~up: rcL) => 

[nlapoc f- (L fLeuJ: RCI ~ vo 1 )] 
user notLfy: 'class not InCLppeci'] 

] 
preBirth I v 

[MethodKeeperKeeper f- MessageDlct new. 
MethoctKeeperKeeper LnLt: (v ~ MethocLKeeper contents) Length, ,*2; 

hoLctMethocis: v] 
ramwrite: source I s a i sour "J1Jrite 8 pages Of ran1 i111 age into slnall.l?oot" 

[s (- source tLtLe. 
[source dLrLnst == d,pO =>[] 

sour f- ct.po fUe: s. sou.r append: source. 
sour close "corlJ onto ctrO"]. 

Sf- s 0(1 to: s length-4) conccLt: '.br.'. 
a f- Strea,m. ctefa,uLt. (1, append: 'pac~mu, '; avpend: sou,rce title. 
<,1, space; appen(.t.: s; appenct.: 'i resuxne 'i nppenct: Vnleln fUe tLtle. 
user ciuLtThen: C1. contents. "go out to OS, pa.c~nlln, (lnet con1.e bac~" 
s f- ctpo fU.e: s. 
s s~Lp: 021 +0400 ·*2. "s~Lp .br stuff anct constants" 
vmen1.fUe settopClge: 0400 chelr: 0; readwrLte. 
a ~ StrLng new: 512. "now vvrLte Ln fCl.ln Lmage" 
forg L to: 8 d.og [s Lnto: a,. ulnemfUe arrenct: a,]. 
s close. vmem·fiLe fLUSh. 
seLf == Vmeln =>[umentfUe reactonLy]] 

Surgery 
dynaloGs: guide I L Locs ~eys v L "SlLrgerlJ - add core LocCl,tLon and, uellue pel-irs to 
guiJe ctLctLonc1.rlj to test after fLush" 

[L f- self specLalLocs. 
Locs f- (premap base +pmend, (Loll -1), (Lo12 -2), (Lo4 +1 )). 
~eys ~ «(.-7pren1CJptest, r purgetest, c7 zClGtdtest, c7wxtest). 
forg L from: 1 to; ~e~Js lel19th dog 

[u f- Locsoi, (l'l1elno(LocsoL)). 
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guu,1e Lnsert: ~e~soL wLth-: 0]. 
(gu,ide LoO~l~P: ~Loxtest)02 ~ -1] 

runLocs: f I gl~Lcte 9 L 0 locs I~eys offsets "Surger~ - create ctlctiona,r~ of 
LocatLons Of I'~e~ systern tables Ln SrYlaLltalk .run" 

[L ~ f title. 0 (- Lo (I to: L length--5) conca.!: '.s~ms.'. 
(g (- FiLe new) 0 n: f dLrLns t; reactonL~; namect: o. 
Locs (- seLf s~lnsFLnct: ('Ptv1BASE', 'ZIP', 'ZADD', 'INITIALIZE') on: g. 
Reys (- (c> rltCI,pntn, c) zLprun, c> zClaelru.n, ~ LnLtrun). 
offsets (- (-I, -I, -3, -3). "wonts offset" 
gl~Lcte (- DLetLonar~ nevv LnLt: 16. 
forg L front: 1 to: Locs length- dog 

[0 (- (LocsoL lSh-Lft: -8), «LocsoL lana: 0377) -19 *2). "page, b~te" 
"lnClgLe fUdge factor of 19 vvords for .run fLLe" 
002 (- v02 +(offsets o L o~2). "bytes offset" 
guLcle Lnsert: Re~soL wLth-: 0]. 

o ~ (guLc.1e LoORl~p: c>lnavrl~n) copy. 
002 (- lJ02 +(-4 -*2). "offset -5 total" 
guLct.e Lnsert: ~ prelnarn~n vvith-: v. 
v f- (gu,Lcte look! up: ~ zLpru.n) cop~. 
v02 (- v02 +(-3 *2). "offset -4 total" 
gltLcte Lnsert: ~ prezLpru.n ltV Lth: v. 
f1guLcte] . 

speciaLLocs [] prLmLtive: 84 
static Test: guide on: f I l Locs offsets v(.llues nCl-mes L lJ "Surgery - test ~nown 
statLe consta,nts in thLsvrltem a.nct Ln slnaLLtalk .run" 

[offsets (- (pmint, 2,0, 0). 
values (- (0174000,01244,0100,031415). 
names (-- (c~ premavru.n, c7 prezLprun, c7za,actrun, c7 inLtrun). 
forg L to: na·mes lenqth- dog 

[v (-- guLcte LoOR L~p: na·mes 0 L. 
f settopClge: lJo 1 ch(.lr: lJo2 +(offsets o L -*2). 
f nextJ;vor(.1- ;f; (lJalueso i):> 
[user notLf~: 'bact .ru,n Loc']]. 

self :: Vrneln ::> 

] 

[l (-- seLf specLalLocs. 
offsetso4 (-- O. lJCllueS04 f- 014764. 
Locs (-- (prelna.p bose, prezip base, zadetbase, (loll) "bacpur"). 
forg i from: 1 to: IDCS length- dog 

[uoluesoL;f; (merno(LocsoL +(offsetsoL)))::> 
[user notify: '!:JelLl s~Jsten1loc' ]]] 

surgery: f I guLc.te Etentp el L u Reys "vvrLte vLrtuCll memory tClbles Lnto 
SntClLLtalk.run usLng SntCllLtalk .syms" 

["Vrl1eln fc.unvvrite: (dpO pte: 'b~terp.ntb'). 
Vrncln surgery: (dl'O file: ' Sm(.111t(.1Ik .run'). " 

[self:: Vlnerl1 ::>[seLf thLsvlnem. 
Flushed. (-- true. Eternp (- ElJents. a f- (0,0,0,0,0)]]. 

guLcte (-- seLf runLocs: f. 
self statLe Test: guLcte on: f. 
[self :: VmCln ::>[ user clectrshow: ' WaLt for the s(.tfe Llght to flaSh-, then hLt 

an~ Rey'. 
untU,g user RbcR dog [J. user Rrct. 
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'seLf cL~naLocs: guide. 
user cLearshow: 'Dont forget user s~stemStartup.-J in the new svstem to 

enable LnternLpts anct get the dLspLa~ set up. '. 
]]. 

self tablewrt: guicte on: f. "write Ln SmalLtaULrun" 
f close. 
[seLf:: Vmem => 

] 

[~evs ~ (~premaptest, ~rurgetest, c-)zactdtest, ~Loxtest). 
forg L to: ~e~s length dog 

[v (- guWe LoO~lLP: ~e~soL 
v02 ;c (memo(vot »~[user notLf~: 'please surger~ agaLn']]. 

Events ~ nLL. seLf svstelnVmernOut. 
Events ~ Etemp. user overlav: a]] 

symsFind: strs on: f1 I f2 S N L Offset val str j L "finct LnLtLaL vaLues Of SRELs Ln 
smalLtcl~ .syms" 

["S Ls start Of strLng space (words) 
N Ls sta·rt Of s~n1boL table " 
(f2 ~ FUe new) on: fl dLrLnst; reactonL~; named: ft tLtle. 
ft settopage: t Ch(lr: 4. 
S ~ fl nextwonL 
N (- f 1 nextworcL. 
ft settorage: 1 char: N*2. 
L ~ f 1 nextworcL 
forg ito: L ct.og 

[offset ~ f 1 nextword. "next offset" 
ft s~Lp: 4. 
val ~ ft nextvvord. 
f2 settorage: t Ch(lr: S+offset *2. 
str (- StrLng nevv: f2 next. 
f2 into: str. 
forg j to: strs Length. ctog 

[(strso j) Ci£lSS :: StrLng => 
[strso j = str ~[strso j ~ val]]]. 

]. 
forg j to: strs Length. do g 

[(strs o j) class:: StrLng ~ 
[user notLf~: 's~lnbol not found' ]]. 

Ostrs] 
systemVmemOut [] prLlnLtLve: 83 
tabLewrt: guide on: f I L v "cor~J telbLes from self to .run fUe" 

[v ~ guLcte Loo~ur: (,~ rremarnLn. 
f settorage: Vol char: vo2 +(2·*pmatm). 
f nextH)ord~ premcLro rma,tm. 
f nextl'vord~ premelpo pmend. 
forg i to: 1024 dog [f nextword~ mapoL]. 
V ~ 9 1I Let e Loo~ u r: c) p rez Lpru.n. 
f settopage: vo 1 chelr: vo2 +(2*1 "zfree"). 
L ~ [sel.f :: Vmenl ~ [-1 -zLr base "reLcnLve LndexLng" ]-1 "rnake o-order"] . 
f nextl-vord·f- rrezLp at +L "zfree" 
V ~ guide Loo~up: c7 zClddnJn. 
f settopclge: Vol chelr: V02 +(2:*-1 "zfused"). 
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f nextl;\JorcL<- Zaa(J 01. " zfused " 
v <- guide Loo~~up: c->zLprun. 
f settopctge: vo 1 cna,r: V02 +(2*'1). 
forg L to: rrezLpozLong ciog [f nextl/\Jorc~~ zipo L] 
v ~ gu.ide loo~ l~p: c7 initrun. 
f settopcl-ge: vo 1 cna,r: V02 +(2~*1 "SpecictLOops"). 
f nextword<- SpecLaLOopsOop. 
f nextword<- FLrstContext00tJ ] 

Zone Pages 
couer: zz I pr zrp LpLr zjlnp vpn oLpLr 

[pp ~ Z202 + 1. "zp 1 -order" 
Lpir ~ 1. oLpLr ~ O. zrp ~ zzol *2 +1. 
untllg LpLr ~ pp aog [ 

o = (zjmp ~ zLpozrp fLeLd: ZJMP) :> 
[seLf run: [Lpir ~ 32 :> [32] LpLr + I ] after: zrp. 
seLf couer: zz] 

zrp ~ (zjlnptozjmp + zrp -1)\ (prezLpozLong) +1. 
oLpLr ~ LpLr. 
LpLr ~ LpLr + [LpLr ~ 32 :>[32] LpLr +1] J. 

upn ~ (zLpozrp fLeLct: ZVPN) +PP. -(oLpLr +1). 
o = vpn :>[user notLf~: 'pcL(1sS has no zone'] 
vpn ~ vpn + 0407. 
uynemflle settopage: vpn char: ZZ03 *2] 

file [nvmelnfiLe] 
getpages: i I vpn 

[[zadd.ozfLen < (zadaozfLLsea + i) :> 
[zad£tozfLen ~ zGlddozfLen + (L max: 20). 
VlnelnfiLe settopage: zadclozfLen -/- 0407 cna.r: 0]]. 

vpn ~ zadc1,ozfusecL 
zaclctozfu.seci ~ upn+L. 
11upn] 

newZone I zrp 
[zLp is: Vector :>[ 
zrp ~ prezLpozfree. 
t-tntllg zLpozrp = 0 ctOg [zrp > (pre2Lp ozLong) :> 

[user notLftj: 'zLp ouerfLov\J'] 
2rp ~ 2rp +2 ]. 

pre2Lp02free ~ 2+2rp. 
zLpozrp ~ seLf getpctges:1 . 
11zrp / 2]] 

recut: Len at: zz I L str 
[L ~ 256 - (Z2 0 3) "zw" min: Len. 
seLf cover: 22. 
str ~ StrLng new: 2-*L. 
v111emflle Lnto: str. 
L=Len :>[nstr] 
2z02 ~ Z202 +1. "ztJ" 
ZZ03 ~ o. "2W" 
ftstr concclt: (seLf reaa: Len-L at: 2Z)] 

run: n after: zrp I L j 
[forg ito: 15 dog 
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[j f- zjntptoL +zrp -1 \ (prezLpozLong) +1. 
zLpoj =0:> 

]. 

[zLpozrp f- zLpozrp field.: lJMP f- i. 
ziro j f- seLf getpctges: n. f)zrp] 

user notLftj:' 'new zLpLs full'] 
l-urite: str at: zz I i Len 

[len (- str length. /2. 
i f- 256 - (zz03) "zvv" rnLn: Len. 
i = Len :>[ 

self cover: zz. 
vYYlcmfiLe append: str] 

seLf vvrite: str front: 1 eH: zz] 
write: str fram: pas at: 22 I i Len 

..J 

[len (- str length. +1 -pas. "bljtes tjet to write" 
i f- le n min: (256 - (zz 0 3) "zw") -*-2. "b Ijtes in page" 
seLf cover: zz. 
vmernfile appenet: stro (pas to: L+pas-I). 
i=len ~[] 
zz02 f- 2202 +1. "zp" 
ZZ03 f- O. "Zw" 
seLf write: str front: L+pas at; z'z] 

S~stemOrgcLnization classLf~: c7 Virtualtvlemorlj uncLer: 'PrimLtive Access' . ..J 
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L, 

CLass new tttle: 'Vrnapper' 
subcLassof: Object 
fieLds: 'object oop noop image' 

"Vmapper" 

decLare: 'classtrans PCl r11apqueue stopcount USTabLeOop mrefs 
arefs count UseOLclUniqueStrings '; 
asFoLLows~ 

T his class has not yet been cOlnmented 

tvlappLng 
map I L 

[(L f- mrefs Loo~ur: oop) :>[Lo I f- io I -1. flLo2] 
[user ~bc~ :> [user ~bet; eu] self bl~mp]. 
ob j ec t cLLt,ss = Integer:> [Oself ma,p Intege r]; 
= Strlng :>[flseLf InelpStrLng]i 
= UnLqueStrlng :>[Oself mapUniqueStrLng]i 
= Vector :>[Oself map Vector]; 
= Float :> [flseLf l11ClP FLoelt ]; 
= MessageDLct :>[flseLf YllapMdLct] 
object Is: HeLsflSet :>[f~seLf rna.pHashSet] 
object class = Class :>[OseLf mapClass]; 
= VarLabLeLengthCLass :>[l1self InapCkLss]; 
= Vmapper :>[n-I]; "avoid recursion in rvriting" 
= Virtu'lLMemory :>[f)seLf ynClpVmeYlt]; "avoid recursion in J~riting" 
"put any fL\ed octave cLass here" 
= Object :>[Oself mapOb ject] 
nseLf I11(lP NonnaL] 

mapCLass I nlen ooettt L refs um j 
[nLen ~ 1 + object class LnstsLze. "refct + nonnal flelds" 
L (- [object Ls: CLa,ss :>[oadet (- O. 1] oadet f- I. 20]. 
noop (- self nel/voop. 
[(unt ~ cLasstretns Loo~up: oop) :>[vmo I ~ noop] 

um (- Vector new: i+1 • umo 1 f- noop. 
classtrans insert: oop wLtn: um]. 

nLen f- nLen + L + oaM. 
Llnage f- StrLng new: 2o'ii-nlen. 
[(refs (- object refct) = 2 :>["e,YClctly one reference"] 

ynrefs insert: oop witn: (refs-2, noor)]. 
irl1age wont: I f- refs -2. 
[oadcl=l :>[Lr1tctge word: 2 (- nLen-2]]. 
forg j from: (2+0Cldcl to: nlen-L) dog 

[uln (- V111Ltrper new object: (object LnstfLeLcl: j -I-oadd). 
Ll'l1age wor(t: j (- um lnLlp]. 

seLf writeout. 
Onoor] 

mapFLoat I refs i 
[Lm('lge (- StrLng new: 8. 
noop (- seLf newoop. 
[(refs (- Object refct) = 2 :)["exactly one reference"] 

111refs insert: oop with: (refs-2, noor)]. 
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Lmage vvorc~: 1 ~ refs-2. 
forg ito: 3 dog [Lrnage word: (L+1) ~ object instfLeLct: i]. 
self w rLteout. 
1)noop] 

mapHashObs I nLen oadd L refs urn trctns ob 
[nLen f- Object Length. "in I-varas" 
oada (- [nLen~8:>[Oll]. 
nLen f- oCldd +1 +nLen. 
Lmage \- StrLng new: 2-*-nLen. 
[(refs f- Object refct) = 2 "exactly one ref" :> 

[noop ~ self nevvoop] 
(L f- mrefs Loo~up: oop) :>[Lol ~ Lo 1 -1. noop ~ L02] 
noop ~ self newoop. 
mrefs Lnsert: oop wLth: (refs-2, noop)]. 

irnage worc~: 1 ~ refs -2. 
[oada=I:>[Lmage vvorct: 2 ~ Object Lengtlt]]. 
ob ~ (trans ~ self pennl-lashSet) objects. "translation dictionary" 
forg i froln: (2+oada to: nlen) dog 

[um ~ obo (L-I-oadct). "integer noops" 
um == nil :>[] image word: L f- um]. 

self wrLteout. 
11 noo p, t rClns uaLues] 

r(lapHashSet I nLen L refs Uln perm "all subclass on HashSet except Mdict" 
[mrefs C1SOOP = oop :;[0-1] "do not rnap" 
arefs asOop = oop :>[n-I] "do not Inap" 
nLen f- 1 + (object cLass LnstsLze). "refct + fields" 
Lmage ~ StrLng new: 2 :i~·nLen. 
noop f- self newoop. 
[(refs f- object refet) = 2 :>["exactly one reference"] 

mrefs Ll1sert: oop wLth: (refs-2, noop)]. 
ima.ge woret: 1 f- refS -2. 
um ~ Vnl(lpper new object: (object LnstfLeLet:I). 
L f- unl nlapHashObs. "(oop, penn)" 
LmCl.ge word; 2 f- Lo 1 . 
perm f- Lo2. "pennutation Of other parts" 
forg L from.; (3 to: nLen) dog 

[uln ~ Vmclpper neH) object; (object Lnstfietd: L-1). 
LmClge HJOrct; L f- (uln mapHasltVaLs: perm)]. 

self w rLteout. 
Onoop] 

mapHashVaLs: perm I nLen oadet L refs um "values vec Of df,ctlonary" 
[oop = -1 :>[0-1] 
nLen f- ob jee t Length. "in /,voras" 
oadd f- [nlen5.8:>[O]I]. 
nLen ~ oelet(,!, +1 +nLen. 
Lnlage ~ StrLng neH): 2:'itl1Len. 
[(refs ~ object refct) = 2 "exactly one ref" :> 

[noop ~ self newoop] 
(L ~ mrefs Loo~u.p: oor) :>[Lo1 ~ Lo1 -1. noop f- L02] 
noop ~ self newoop. 
mrefs Lnsert: oop wLth: (refs-2, noop)]. 

Llnage wo rd; 1 f- re fS -2. 
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[oaGtd= 1 ~[image word: 2 ~ object Length]], 
object ~ objectoperm, 
forg L front: (2+oadct to: nlen) dog 

[(um ~ Vmavper new) object: objeet o (L-l-oaa-£t), 
iyltage wont: i ~ um map], 

seLf w riteo ut, 
(tnoop] 

maplnteger I refs 
[-02000 ~ object ancL: object < 01777 ~ 

[Ooop "sntaLl integer"] 
ilnclge ~ String new: 4, 
noop ~ seLf newoop, 
[(refs ~ object refet) = 2 :>["exactly one reference"] 

nlrefs Lnsert: oop with: (refs-2, noop)], 
imclge word: 1 ~ re fS -2, 
iynage word: 2 ~ object, 
self writeoln. 
(tnoop] 

mapfv1dict I L refs vm perm "!naps MessageDict instance" 
[image <- String new: 12, 
noop f- self newoop. 
[(refs (- Object refct) = 2 :>["exactly one reference"] 

mrefs insert: oop with: (refs-2, noop)]. 
image wont: I (- refs -2, 
(vm ~ Vmclpper new ) object: (object LnstfLeld: 1), 
i f- vm mapHclshObs. "(oop, pernt)" 
irnclge wonL: 2 ~ Lo 1 . 
penn <- Lo 2. "penn utatian af other parts" 
forg L from: (3 to: 6) dog 

[(uln ~ Vrnclpper new) object: (object LnstfLeld: i-I). 
L = 3 :>[Lmage 11Jord: 3 ~ (utn marMethoctVec: perm)] 
Llnaqe word: L f- (um InavHclshVats: perm)]. 

self writeout. 
(tnoop] 

mapMethoa I nLen oodd refS L a urn b 
[ 00 P = -1 => [ r) -1] 
nLen ~ Object Length. "in bytes!!" 
oadd f- [nLen5.8:> [0]\ ]. 
nLen ~ 2,*oa,td +2 +nLen. 
i1l1age f- StrLng nevv: nLen+1 12. 
[(refs f- Object refct) = 2 "exactly ane ref" => 

[noop ~ self newoop] 
(L (-lltrefs Loo~u.p: oop) :>[Lol ~ iol -1. noop ~ Lo2] 
noop ~ self newoop. 
lnrefs insert: oop with: (refs-2, noop)]. 

L1l1('lqe I/vorct:1 ~ refs -2. 
[oclGld= 1 :> [Lmage vvord: 2 f- ob j ec t Length. ]]. 
[nLen 5. 8 org objecto6 = 6 :>. 

[Lnlugeo(2*oadd. +3 to: nLen) ~ object] 
a f- 2,*oactct· +3.1) f- object o6. 
imc,lge o (a. to: (1+5) ~ ob jecto (1 to: 6). 
forg L fro1l1: (4 to: b /2) dog 
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[Cum (- Vlnaprer nev\) ) object: (object word: i) e~sOb ject. 
ilnage word: (i+1 +oactd) (- Uln map]. 

Lmageo(a+b to: nLen) ~ objecto(b+1 to: object length.)]. 
seLf wrLteOlLt. 
(lnoop] 

InapMethodVec: perm I nLen oadet L refs um 
[oop = -1 :>[11-1] 
nLen ~ object Length. "in l-vords'" 
oaM ~ [nLen5.8:> [0]1 ]. 
nLen (- oadd +1 +nLen. 
Lmage ~ String new: 2-*nLen. 
[(refs ~ Object refct) = 2 "exactly one ref" :> 

[noop (- seLf newoop] 
(L ~ mrefs loo~up: oop) :>[Lo 1 <- Lo 1 -1. noor ~ io2] 
noop ~ self ne~'Voop. 
mrefs Lnsert: oOp v\}ith: (refs-2, noop)]. 

image word: I (- refs -2. 
[oactd=1 :>[Lnlage V\JonJ: 2 (- object Length.]]. 
Object ~ ol?jectorerm. 
forg L fronl: (2+oa,da to: nLen) dog 

[Cum ~ Vn1arper nev\}) Object: objecto (L-I-oadd). 
image l'Vorct: i ~ unt lnCLpMethoa]. 

seLf writeolLt, 
Onoop] 

map NormaL I nLen i refs unt oaeta "all fixed, pointer type classes" 
[nLen ~ object class instsLze. 
oaeta ~ [nLen5.1 9:>[0]' ]. 
nLen ~ oauet +, +nLen. 
image ~ String new: 201f<-rtLen. 
noop ~ seLf nevvoop. 
[(refs ~ Object refct) = 2 :>["exactly one reference"] 

l'nrefs insert: oop wLth: (refs-2, noop)]. 
inlC1ge lI\JOn:t: 1 (- refs -2. 
[oactet=':>[Ln1clge wont: 2 ~ Object Len0th]]. 
forg i fronl: (2+oactu, to: nten) clog 

[um ~ Vll1cLpper new object: (object LnstfieLd: (i-l-oacteL». 
image worck i ~ um 111ap]. 

self w riteo ut. 
(lnoop] 

mctpOb ject I refS "nil, false, tnJe" 
[object=niL:> ~ 

[mrefs insert: -, with: (500, -,). "for speed Of 
catc/linq nU. rvatch au t on cleanup" f) -, ] 

in1C1ge ~ String new: 4. 
noop ~ self nevvoop. 
noo p \ , 28>' :> 

[user notLf~: 'LinutentLfl,ect fL~ing Object'] 
[(refs ~ Object refct) = 2 :>["exactly one reference"] 

mrefs insert: oop witft: (refs-2, noop)]. 
image word: , (- refs -2. 
self w riteo u,t. 
I1noop] 
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( 
".,--",' 

mapString 1 nLen OGtct(;L refs 
[nLen ~ object length.. "Ln bytes!!" 
oadd ~ [nlen~8:> [0]1 ]. 
nLen <- 2~i~-oadcL +2 +nLen. 
image ~ String new: nLen+l 12. 
noop ~ self newoop. 
[(refs <- object refct) = 2 :>["exactly one reference"] 

mrefs insert: oor with.: (refs-2, noop)]. 
image Jtvord: I ~ refs -2. 
[oacld=1 :>[image word: 2 ~ Object Length.]]. 
image o «2-:¥oaad +3) to: nLen) (- Object. 
seLf w riteout. 
frnoor] 

mapUniqueString 1 nlen oadd refs 
[[UseOLdUnLqueStrings ::>[seLf UniStroor. noop ~ oop] 

(refs ~ arefs LoO~l~r: oop) ::>[r)refs] 
noop ~ seLf newoop. 
a,refs insert: oop Jtvitft: noop]. 

nLen (- object Length.. "in bytes!!" 
oaad ~ [nlen~8:>[0]1]. 
nLen ~ 2-7l\-oadd +2 +nlen. 
image ~ String new: nLen +1 12.· 
Lrnage word: I ~ I. 
[oactd=1 :>[Lmage woret: 2 ~ object Length.]]. 
Lrnage o «2*oadd +3) to: nLen) (- Object. 
seLf writeout. 
()noop] 

mapVector 1 nLen oaetd L refs urn 
[[UseOLdUnLqueStrLngs :>[] USTabLeOop = oop :>[fr-I] 

"do not ,nap since new atOln Oops"]. 
nLen ~ object Length.. "in J1Jords" 
oaetd (- [nLen~8:> [0]1 J. 
nLen ~ oadet +1 +nLen. 
l,Yl1age ~ String neltv: 2-*nLen. 
noop ~ self newoop. 
[(refs (- Object refct) = 2 :>["exactly one reference"] 

rnrefs Lnsert: oar ~'vLth.: (refs-2, noop)]. 
i111age word: I ~ re fS -2. 
[octctct,=I:>[Lmage l-VOrct: 2 (- Object Length.]J. 
forg L frotn: (2+oaa(J to: nLen) dog 

rum ~ Vma-rper new Object: (object o (i-I-oadd)). 
image word: i (- um mCLp]. 

seLf writeol~t. 
()noop] 

mapVmem 1 nLen i refs urn I/VirtucIlMemor~, Vrnem ancL Pmap" 
[nlen (- 1 + (object CLCISS Lnstsize). "refct + fieLds" 
image ~ String new: 2:~nLen. 
noor (- seLf newoor. 
[(refs (- Object refcr) = 2 :>["exllctl~ one reference"] 

mrefs insert: oar l,vith.: (refs-2, noor)]. 
i111Clge wonL: I (- refs -2. 
forg i frolH: (2 to: nLen) dog 
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[Lmctge worct: L f- -1]. "Vmern needecL forpurgeaLLttle" 
self wrLteout. 
flnoop] 

perrnHash.Set 1 ob i bb niLL vrn "gets neJiJ atOlns, returns dict of objects and 
pern1utaUon" , 

ebb f- DLctLonary new LnLt: object Length.. 
i (- 1. whUeg (objectoi == niL anct: L ~ object length-) ctOg [L ~ L+l]. 
[«objectoi) CU-1SS) == Integer ~[false]; == String ~[fClLse] true] ~ 

[forg i to: Object Length dog 
[objectoi == nLL :>[niLL (- L] 
vm f- Vrncl.pper new Object: objectoi. 
bb insert: vrn map vvith: iJ. 

ob (- bb values. 
forg ito: ob Length- dog 

[abo i == nLL :>[obo L <- niLL] ]. 
flbb] 

ob f- bb objects. 
forg ito: ob Length dog 

[um f- Vntapper new Object: o,bjectoL. 
oboi f- vtn ma,p]. 

ob (- bb values. 
forg ito: ob Length dog 

[oboi (- i]. 
f)bb] 

Writing Out 
rnethoa: seL 1 u str a j i "object is a class, finct this 111.etl1od and construct 
vrnapper" 

[(v (- cLasstrctns Loo~uV: oop) == false :>[user notif~: 'object not c~ class'] 
str (- Pmap readin: vo 1. "cLass ilnage" 
i (- Pn1cI,p readin: (str wont: 1 +4 +(00p/0200)). "ntdi.ct linage" 
str (- Pmap readin: (i wont: 1 +1 ). "objects vector ilnage" 
a (- String nel/V: 2. a, vvorct: 1 (- seL asOop. "selector" 
j (- str fina: c~02. 
(,1,01 ;t.: (stro(j-I)) :>[user notLfy: 'ccln not find'] 
i (- Pn1a.p rea can: (i wont: 1 +2). "nlechods vector linage" 
u (- Vnlctpper l1e~v Object: (object ma method: seL). 
u noop: (i worct: (j/2)). u reaeLin. 
f) u] 

newoop 1 u a i ineh 0 "see if cLasstrans can help find new oop" 
[(u (- cLasstrans Loo~ ltV: (i (- object CU-1SS) ('lS00r) :> 

[indx (- 1 + (Vmem freeList: object). 
[i == Class :>[oop ~ 027 :>[floop] "toucl1oop set it up" 

voindx ~ 027 :>[uoLnux (- 027+1] ]; 
== Varull1leLengthCktss :>[0 (- voLnax. "in case pclass changes" 

uo Lnctx (- 0 n1(lX: 01128 +(oop \ 128) +1. 
fl 01 128 +(00r\128)]]. 

et (- self nextfree: uoinctx-. 
uo inax (- a 02. fla,o 1 ] 

ct, (- [i is: Class => [1 ] 20 J. 
u (- Vector ne~v: a'+l. 
cLasstra.ns insert: (object Cl£lSS) asOop with: v. 
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0seLf nevvoop] 
newpcL: n I Cl, pmo 

["object class = FaD :>[an exception]" 
pmo f- Vmern LowPM: oop, 
a f- [pm.o :>[Pmap newLowPM(- pmo] 

Pmap newHlghPMf- (Vmem ItlgltPM: oop)], 
n=-l :>[Pnlctp newZN: Cl" Pmav ZHB: a gets: 0, 0et] 
Pmap ZN: CL gets: (Pmetp ZN: n),' 
Pnlap ZHB: a gets: 1 + (Pmap ZHS: n), 
0a] 

nextfree: n I a 
[n==nLL :> [n f- seLf nel1J peL: -1, 

0(n, (n+1 »] 
n \0200 = 0177 :>[a f- seLf newpel: n, 

0(n, ~n] 
0(n, (n+1 »] 

abject: abject 
Coop f- object asOop] 

readin I u "read Object off Vlnenlfile and retu.rn ilnage" 
[[noop == nil :>[(u f- lnrefs Lookup: oop) :>[noop f- u0 2] 

user notLfy: 'can not fLnd new oop']], 
o Lmage f- Pmap reaean: noo p ] 

writeaut 
["write LInage of Object on file" 
Pmap wrLteou.t: noop wLth: Lnlage] 

Intt and Exceptions 
Acamment 

["Vlnapper I,vrites Objects out, 
rvatch out for abnonnalfy high refcts. 
rve trust Inap to catcll all special cases (especially 
fixed octave classes (Varial1IeLengthClass». 

Vnulf1per edit: p"nulpOl1ject. 
Vlnel'H is VirtualMelnory of this system, 
Pnlap is VlrtualMernory of nerv systeln. 
refct i.n 11'lrefs is I-order (0 = all done) 
Inrefs - a Dictionary 

old oop -) (renlai.l1i.ng refct, nel'v oop) 
classtrans - a Dictlonary 

oht class oop -) (ncl/v oop, freeUst oop) 
-) (nel-v Oop, 20 freeUst oops) 

sequence of foreign object: 
Inap (put in lnrefs) 
neHJOOp (cLasstrans lookup old class) 
not there:> create 11class, get zone, zip entry 

enter freeUst, no nerv class in classtrans 
put nO/1 in rnrefs, rvrUe object out 
later: 1nap cLass, fill in classtrans nel·1) class 
Later: pass over Plvl, convert ReI 

To renlap (/ tOlns: 
~JiveBirth3 - arefsRectify 

T a only copy atOlns: 
- don't call 
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~--., 
l1'lapLlni.queStrlng -unlStrOop -neJIVOOp, arefs 
ntapVector - filter LiSTable -don't 
J;vrLtefreeUsts - don't freeUstRectlfy -call it 

(Speed only below) 
perntHashSet - test objects -force fail on test 
NOJ;v above done by settlng LlseOldLiniqueStrings in glveBi.rth3. 
"] 

arefsRectify I i ustable urn "create LIST able and write out II 
[UseOLcLUnLqueStrLngs ~[(tniL "clont create if using old atoms"] 
ustable f- Vector new: USTabLe Length-. 
forg L to: ustable length- dog 

[ustabLeoL f- Vector new: 2]. 
L (- ustabLe. ustabLe f- USTable. LISTable f- L. 
forg L front: arefs objects cLog 

[L :: nil ~[] 
c7a Lntern: L asObject]. 

i f- ustabLe. ustabLe f- LiSTable. USTable f- L. 
utn f- Vrnapper new. 
urn Object: ustabLe. 
self reset; Object: (SntalLtatk ref: c7USTable); reaenn. 
Lntage vvoret: 2 f- urn meLp. "ref nel1J table" 
self wrLteout; reset] . 

bump "count objects ]napped, print" 
[count f- COltnt + I. 
count \ 100 = 0 ~[user clearshovv: COlt-nt asStrLng; space; 

shovv: oop bases; cr. 
count = stopcount ~[user eu; show: stopcount eLsOop baseS]] 

] 
freeListRectify I L u "fix bad at0J11 freeUst" 

. [[UseOLaUnLq,ueStrLngs ~[] f1niL]. "dont rectify if new atOln ncl1nes created" 
forg L from: (Vlnem. pmatm to: 0174000 - 0200 b\j: 0200) clog 

[( Vntapper neJ;V object: L asOb ject) UnLStroop]. 
u f- cLclsstrans loolz up: 0602. 
forg L from: (2 to: 21) clog [voL:: nlL ~[] 

vo L f- VO L + 1 ] 
] 

init "set up class variables" 
[pel f- 151. 
cLclsstreLns f- Di.ctLon(,lr~ new lnLt: 32. 
mrefs f- Dl.ctLonar\j new LnLt: 64. 
arefs f- Dl.ctLonar\j new Lnit: 64. 
count f- 1. 
stopcou,nt f- 5 "no stopping". 
USTclbleOop f- USTable asOop. 
"override tllis in VirtualMenl0ry giveBirtl13" 
UseOldUnLqueStrLngs f- true] 

mrefsRectify I V 22 
[forg V from: mrefs values dog 

[v == nil ::)[] 
Vol = 0 :)["refct ok"] 
vo2 = -1 ~["J1il not on disk"] 
22 f- PmCLp obltvi.z: Vo2. "noop" 
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] 

intage (- Pmap react: 2 at: ZZ. "2 1,vords" 
image word: 1 <- (Lmelge word: 1) - (Va 1 ). 
Pmap vvrLteout: Va2 wLtlt: Lmage. 
seLf reset] 

noop: noop "gLve it noop for readLn" 
reset [noop (- Lmage (- nLL] 
touchoop I V e1, L Lndx "clailn pclass, zone, classtrans" 

[(tJ f- cLasstra,ns Loo~up: (object class) asOop) ~ 
[Lndx f-I +(Vmem freeList: object). 
a f- seLf nextfree: Va Lnctx. 
Va indx f- aa 1. "not take it" flaa 1 ] 

L f- [object class Ls: CLc~ss ~[1] 20]. 
V f- Vector new: L+l. 
classtrctns Lnsert: (object class) asOop wLtlt: tJ. 
f)seLf touchoop] 

UniStroop I pnl0 tJ Lndx 
["Uni.que Strings Inust get sante oop and pclass" 
tJ f- cLasstrans LoO~ltP: 0602. 
indx f- 1 + (Vmem freeLLst: object). 
pmo f- Pmctp h4JltPtvt: oop. 
pmo andg 0 1= pmo ~["test for lteJV lnax freeUst" 

(oop fLeLct: PCl) = (va Lndx fLeLd: PCl) ~ 
[va inax <- Va Lnax nlax: 00 p]] 

Pnlap h4JhplTIO: oop gets: (Vmeln highPM: oop). 
Pmap ZHB: oop gets: (Vnlem ZHB: oop). 
vaLndx =: nLL ~[Pma.p newZN: oop. 

vaLncix f- oop] 
Pmap ZN: oar gets: (Plnclp ZN: Va Lncix). 
Va Lndx f- oop lTILn: Va Lndx 
] 

UseOLctUniqueStrings: a [UseOLdUnLqueStrLngs f- a] "true if do not l,-vant atOlns 
ren1apped" 
writefreelists I V oCldd L nLen str 

[seLf freeLLstRectLfy. 
nLen f- 1 + CLass LnstsLze. oada f- 1. 
str f- StrLng new: 4. str word: 1 f- 1. "refct= I, Unk = nU" 
forg tJ from: cLctsstrans vaLues dog 

[tJ =: nLL ~[] 
image f- Pmap reaetLn: Va 1. "noap" 
[V Length = 2 ~ 

["a ChlSS" tJa2 == nit ~[] 
image vvord: (1 +nLen) f- Va2. 
Pmav 1,vrLteou,t: va2 wLth.: str] 

"a VarialJle Length ChlSS" 
forg L to: 20 dog 

[va(1 +L) == nLL ~ [] 
Lmaqe v'vorct: (L+nLen+oa.dci) f- Va (I +L). 
Pnla.r w rLteou.t: Va (I +L) w Lth: st r] ]. 

Pma.p wrLteou.t: tJa 1 wLth.: Lmage]. 
seLf reset] 
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I As y"et unclassifted 
~~--_/ Addons 

[(dpO fUe: 'VmapperAdct.st') filol~t: c->( 
)] 

arefs "dictionary of LlniqueString oops ana noops" 
[f)a,refs ] 

cLasstrans [f)cLasstra,ns] 
image [f) Lmage] 
mrefs "dictionary of multiple refct oops" 

[rlmrefs] 
noop [f)noop] 
object [f)object] 
oop [floop] 
printon: strm 

[oop == niL :>[sl~per prLnton: strm] 
strm a,ppend: 'Vma,pper '; append: oop base8] 

show I L "show Ln1age of object Ln base8" 
[forg L to: Lmage LengthJ2 dog 

] 
-1 

[user show: (Lmage base8: L); spa,ce. 
L \3 = 0 :>[user cr]] 

SystemOrga,nLzatLon cLassif!:J: c-> Vynapper under: 'PrLmLtLve Access' . .-J 
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Class YH2W title: 'ParagraphScanner' 
subcLnssof: Ob jecr 
fieLds: 'para" < Paragraph>" 

styLe" <TextStyle>" 
press" <PnzssFile> for output" 
rlAYlstrrrt "< Stream> Of paragraph runs" 
textstrm "<Stream> of paragraph text" 
font "<WidthTable> current font" 
ascent" < Integer> max ascent" 
descent "<Integer> negative max descent" 
width "< Integer> total width" 
spaces" < Integer> nU}'Ylber Of spaces" 
reet "< Rectangle> for printing" 

"ParagratJhScanner" 

ta.bpos "<Stream> (text position, new X position) Of tabs" , 
declare: "; 
ClsF oLLol'vs.J 

Scans thraLl,gh a paragraph canlpu ting the di1nensians af a partial line af text, 

Initialization 
in: reet 
init 

[ascent (- descent (- width (- s races (- o. tab pas reset] 
,of: para to; press style: styLe 

[textstnn ~ " asStrecLm. 
ru,nstrn1. ~ para nU1S asStream. 
tabpos (- (Vector nevv: 10) asStreCLm] 

Access 
position [(ttextstrnl posLtiDn] 
width [flwLdth] 

Scanning 
backup 

[textstrm s~ ip: -I] 
sean "Scan Lip to Cl zera-l~idth character, back up to last hlank if vvidth 
exceeded" 

I l11axw sp cheLr t 
"Save state" spas slim srunpos sasc sctesc swLctth ssp sfont stros 

[textstnl1, end, Cll1ctg seLf newrun=faLse~ [()faLse] 
m{lXW ~ rect wuttlt. 
whLLeg 

[ascent ~ ascent nlax: font Clscent. 
ctescent ~ descent mLn: font descent. 
sr ~ font space. 
whUeg [ 



c' t (- font SCCLn: textstrm l~ntil: widtlt exceeds: mCLXW. 
[(cltCLr (- to 1) == trlle~ [] vvLdtlt (- to2]. 
cheLr = 040] eta g 
[" SCLve stcHe" 

spos f- textstnn posLtLon. sLint (- textstrnt LLmLt. 
srunpos (- runstrm posLtLon. stpos (- tabposposLtLon. 
sasc (- clscent. sctesc (- descent. 
svvLdUt (- wLcttlt. ssp <- spaces. sfont <- font. 

spaces (- spaceS+l . 
wLdtlt <- wLeJUt+sp]. 

chCLr:> 
[chCLr==true a.nctg nil;cspos~ "8C1C~ up to just pelst Last bLc1..nR" 

[textstnrt Of: para. text front: spOS+l to: sLLm. 
ru.nstrm posLtLon (- srunpos. tClbpos posLtLon (- stpos. 
CLscent (- SCLSC. ciescent <- sctesc. 
w LeHIt (- sw Lclth. spctces <- ssp. font (- sfont. 
0040] 

f)chCLr] 
seLf new run] 

ciog U. 
o false], 

tab 
[spaces <- o. 
tClbpos next (- textstrm positLon; 

n.ext (- (w ldtlt (- w ldth + font tab)] 

PrLnt[ng 
printfrom: cha.rpos aligned: cltign sltip: n "Returns false if goes [1elal'v [?ottant" 

I ~bot (,1.. b ix rx xs sp rs Len tpos ts ntab [ 
"tltis code basLct,llLy l/vrites the EL (entit~ List) for a LLne" 
(~bot (- rect corner ~ - c1..scent + etescent) 

< rect ori.9in ~ :> [OfaLse] "vVon't fit" 
(1.. (- chCLrpos + I. 
b (- textstnn rositLon - n, 
[(1 > b :> ["No text"] 
xs (- reet wLct.th - wLctth. 
ts (- tab pas viewer. 
tpos (- ts next. 

''(;10 setx before showchcLrs" 
Lx (- [aLlgn=2:> [XS/2]; =4~[XS] 0]. 
px (- faLse. 
press set~: rect corner y - c1..scent; 

setspa,cex: (sr (- font space "Kludge?"), 

rs (- (para. ru·n: (1.. to: b) asStrea.m. 
while g (Len (- rs next) dog [ 

press seLectfont: (press fontindex: rs next st~Le: st~Le) - 1. 
b (- a+Len. 
ntab (- O. 
whLLeg (tpos (ll1elg tpos<b) dog [ "Put out tClbs" 

[tpos = (.l~ ["no text ~letween this tclb and Ul-st"] 
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,--,. 
"put out Clcccnnulated tabs or LnLtLaL x" 
[ntLlb> o~ [ 

press sR.LpchcLrs: ntabi setx: px. 
ntclb f- 0] 

px~ [] 
press setx: (px f- Lx)]. 
press showchars: tpos-a, J. 
ntab (- ntab+l. 
px f- ts next. 
a, ~ tpOS+l. 
t pos (- ts next]. 

[ntab> o~ [ 
press s~Lpchars: ntabi 

setx: px] 
px~ [] 
press setx: (px (- Lx)]. 

[aLLgn= 1 andg tros=faLse ~ "Reset space width" 
[press setspclcex: xs/spaces+sp. 
aLlqn (- 0]]. 

rs en(,t~ [ 
"for more conlpactness, 111aljbe" 
press snowchctrs: b-a, s~ Lp: n. 
f) ybot] 

press showchars: b-a. 
a (- b]]. 

[n > 0:> [ 
"sl.z Lr ove r enctLng bla.n~ or carriage rettJrn" 
press s~~ Lpchars: n ]]. 

flybot] 

Private scanning 
newrun I len pos [ 

Len (- runstrm next~ 
[pos (- textstrm posLtLon. 
textstnn Of: para, text frOln: pOS+l to: pos+Len. 
font (- press coctefont: (runstrnl next) stljLe: stljLe] 

OfaLse ] 
-1 
SljstemOrgclllLzatLon cLassLflj: ~ Pa,ragraphScanner under: 'Press File Support'.-1 
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Class new titLe: 'PressF iLe' 
5ubcLClssof: Object 
fields: 'DL "<FiLe> stores data List" 

EL "< Set> accumulates entity list" 
parts" < Set> aCCUY'fLuLates part directory" 

"PnzssF iLe" 

DLstart "< Integer> position of current entity in DL" 
ELstart "< Integer> H)ord positioi'L of current entity in EL" 
Pstart "< Integer> record position of current page iyt DL" 
eorLgin "< Point>" 
scale" < Integer> micas rer Alto screen dot" 
boundbox "< Rectangle> bounding box for current page" 
fOYLtcoaes "<Vector> of run codes corresponding to current fonts" 
fontdefs "< Vector of Width TabLes> corresponcling to fontcodes" 
estate "<Vector> of some eYttit~ state" , 

declare: 'prevstyle SMentity recordsLze '; 
asF oLLows.-J 

There llre two levels of code i.n thIs class: tile low-level Press conunands and 
the hi9h level user conunands, At the InOlnent I only text I LLnes (lnd bitlnaps 
are supported (see Paragraph presson:Ln: and class ParagraphScanner for the 
fanner), Lgnores bounding hox stUff, Un1Lted reacting, 

see <GR-DOCS>PressFonnat,Press and PressFormat-figure,Press for ,nore 
details 

. Initialization 
edit [(lseLf edit: Galley new] 
edit: d [ 

"thJs is a ~Ludge so readpclrt CGl-n talk to the document" 
(estate f- d) 

frOlnPress: seLf na,me: 0 vaLue: niL 
"for garbage collection" 
pCLrts f- false, 
estate f- nit. 
Od] 

Of: DL [ 
EL f- Set new strLng: 200. 
parts f- Set new string: 40. 
fontcoctes f- Vector new: o. 
fontctefs f- Vector new: 0, 
estate f- Vector new: 3 "font, spacex, SpGLcey, ... ". 
preustyLef- nLL. 
seLf scale: PressScaLe; 

stGl,rtPage] 
reset [self Of: DL reopen read.wrLte] 
scale: scale 

Aspects 
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narne [f) D L name] 
seaLe [f)scaLe] 

[ntixy/Page/FiLe Coynmanas 
box: reet hue: hue sat: sat bright: bright Gontainingg expr I w r 

[seLf entLt~: (seLf transrect: (vVf- rect Lnset: -2» conta,LnLngg 
[forg r frOln: (vv minus: rect) clog 

[seLf sl'1.ovvrect: r color: 0], 
[ ColorPrLnt:> 

[seLf hue: hue; saturation: sat; 
showrect: rect color: bright; brightness: 0]]# 

_ expr evaL]] 
clip: boundingbox 
cLose I p L font [ 

self close Page # 

pCLrts=fclLse org parts enlpt~:> [] 

"put font nantes and descriptions into font directory (part)" 
seLf part g [ 

forg L to: fontctefs Length cLog [ 
font f- fontclefs 0 L 
DL nextwordf- 16; nextworaf- L-1 i 

next f- font mLn; next f- font max; 
append: (font nalne asBCPL: 20); 
next f- font face; next f- font min; 
nextword f- font pointsLze; nextwordf- 0]] 

code: 1 , 

"vvrLte part (,tLrector~, Pstart is current page position" 
DL append: pCLrts, 
self pact,page, 
p f- D L page pos Lt ion# 

"('1oCltlnent (Hrector~" 
DL nextvvord.f- 27183; "press pl.1ssrvonJ" 

nextword f- p + 1 "nurnl1er Of records"; 
nextword f- pa,rts posLtion / 8 "nul1111er Of parts"; 
nextworcLf- Pstart; "part dir and length" 
nextwonJf- p - Pstart; 
nextwordf- -1; "bac~poLnter" 
a,ppenc1: user tLrnevvords; "2 time words" 
nextwordf- 1; "first and last copies" 
nextwonLf- 1; 
nextworcLf- -1; "first and last paqes" 
nextwonL f- -1.# 

forg p front: 12 to: 0177 cLog [DL nextvvordf- -1], 
P f- user novv # 

DL append: (seLf na·me asBCPL: 52); 
appenc.t: (<AVO userna nte 0 1 asBCPL: 32); 
clppencL: «po 1) asStrLng+' '+ (p o2) asStrLng asBCPL: 40)# 

seLf paapctge # 

DL scLose, 

5 



pa:rts reset] 
entity: box containingg expr I u [ 

seLf startEntLtlj. 
bo unctbox ~ box. 
u ~ expr eual. 
self close EntLty. 
flu] 

entityori9in: eorigin 
page [seLf cLosePa,ge] 
pictureinit [seLf pLctureLnLt: user screenrect scale: PressScaLe] 
pictureinit: rect scale: scale 

[bounctbox ~ boundbox incLude: (seLf trct,nsrect: rect). 
seLf sOlnefont ] 

screenout: rect scale: scale 
[" pu.ts a bit ]'nap inulge onto tile PressF Lie. T he standard 
scaLLng is 32 J11icas per Alto dot. 22 Looks hetter, Dover only 
1-1Jorks I-vith 32" 
LtSer ctLspLalJoffvvhiLeg [ 

seLf somefont; bLtm,ap: rect bLts: faLse; close]] 
toPrinter [seLf to PrLnte r: c7 (3 0121 ' Clover')] 
toPrinter: aest I a [ 

E=nit~ [ 
"u.se 0.5. if 5rnailtalk eti'lercode not alive" 
a, ~ 'Empress.Run ' + seLf ncune. 
retest Length> 2~ [a f- a + ' , + (cLesto3) + ' / H']]. 
user ctuLtThen: ct, contLnue: true] 

"for nOI-v, all;J)(lYs init and k.ill ether" 
E slJsternlnit. 
a ~ EFTPSencter nevv net: ctesta 1 host: desto2. 
a enclbLe; 

sen(,t: DL recldonLIJ reopen; 
close. 

E etherKUL] 

Fonts 
coaefont: code styLe: styLe 

[l1fontctefs o(seLf fontLndex: cotie stlJLe: stIJLe)] 
fontinaex: code styLe: styLe I Lx font n 

["return index if In font dictionary" 
code f- code Lanet: 0363. "Rein ave underline and strik.eout" 

[st ~JI£ = r re ust IJLe~ 
[(Lx f- fontcoctes fLnet; code) > 0 ~ [l1Lx]] 

fontcodes altf- nit. "LnuctLLd across stlJl€ change" 
preustlJLe(- stIJLe]. 

n ~ code / 16 + I. 
font (- (WLctth T('lbl£ new 

nelmect,; (st~JLe fontf(,nnitlJ: n) 
roLntsLze: (st~JLe fontsLze: n) 
face: (code / 2 Land: I) + (code 01< 2 LcUlct-: 2)) 

Loo~up. 
(Lx (- fontdefs finet: font»o~ 

[fontcodesoLx(- code. (tLx] 
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"add entry to font dictionary" 
fontctefs Length.= 16:>[tLser notLf~: 'too many fonts'. f1 1 ] 
fontcodes ~ fontcodes, code. 
fontctefs ~ fon-tetefs, font. 
f1fontcoctes Length.] 

seLectfont: f [ 
estateol = f:> [] 
EL next ~ 0160 + (estateo 1 ~ f)] 

some font "fooL self into J/vriting non-enlpty fontdlr" 
[seLf fontLnctex: 5*16 st~Le: DefauLtTextStyLe] 

Transformations 
transpt: V 

[n Point new x: (p x 7j(- scale) aSlnteger y: (25400 - (p tj * sc.ale)) ctslnteger] 
transrect: rect 

[0 RectangLe new 
orLgLn: (self transpt: rect mLnX 0 reet maxY) 
corner: (seLf transpt: rect maxX 0 rect mLn Y)] 

EL commands 
brightness: b [E L next ~ 0370; next ~ b] 
hue: b [EL next~ 0371; next~ b] 
onLyoncopy: n [E L next (- 0355; next ~ n] 
resetspace [EL next ~ 0366] 
saturcttion: s [El nextf- 0372; nextf- s] 
setp: p [ 

"seLf setx: p x; sety: p tj" 
EL next f- 0356; nexo'Vora ~ p x; 

next f- 0357; nextword f- p y] 
setspacex: x [ 

estateo2 = x:> [] 
(estclteo2 ~ x) 

between: 0 clne!: 2047=> ["short fon-n" EL nextworct f- 060000 -I- x] 
EL next f- 0364; nextwora ~ x] 

setspacey: y [ 
estateo 3 = Ij=> [] 
(estateo3 f- tj) 

between: 0 elne!: 2047=> ["short fonn" EL nextworct f- 064000 + Ij] 
EL next f- 0365; nextwora ~ tj] 

setx: x [El next ~ 0356; nextwora f- x] 
sety: y [EL next (- 0357; nextwora ~ tj] 
showchar: char [" Lntmeala,te" E L next f- 0363; next f- char] 
showcnars: n [ 

n=o:> []; 
bet ween: 1 ctna: 32:> ["sllort form" E L next ~ n -1 ] 

EL next f- 0360; next ~ n] 
snowcnars: n sJz tp: t [ 

t=1 anctg (n between: 1 ctncL: 32):> [EL next ~ 0100 + n-l] 
seLf showchars: n; s~Lpch(lrs: t] 

shOl-vdots: nworas [ 
El next f- 0374; nextNu.ml1cr: 2 ~ nworcls] 
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showdotsoPelCiue: nwords [ 
EL next \~ 0375; nextNu,mber: 2 (- nvvords] 

snoltvrect: rect coLor: c I r [ 
r ~ self transrect: reet. 
self setp: r origin; 

briqh-tness: e; 
sh-owreetHJLdth-: r width- h-eigh-t: r h-eLqh-t] 

showrectltvidth: w height: h [EL next ~ 0376; nextvvoni f- ltV; nextword f- h.] 
sl'~ ilJcha rs: n [ 

n=o:> []; 
between: 1 anct.: 32:> ["short form" EL next f- 040 + n-1 ] 

EL next (- 0361; next ~ n] 
SR ipcontroL: n [ 

"LrnnledLate" 
EL next ~ 0353; next ~ n. 
"now put n b~tes in EL"] 

skipcontroL: n type: t [ 
"n b~tes hctue been tJl~t in DL" 
EL next ~ 0362; nexnvorcl ~ n; next ~ t] 

space [EL next ~ 0367] 

Bitmaps/Dots 
bitmap: rect bits: bits I r w vv 16 ~t [ 

r <- self tfCl,nsreet: reet. 
w f- reet vvLdUt. 
w 16 ~ w +15 I 16 "vv Lath- to next vvord bounctar~". 
h ~ reet heLght. 
self setr: r origin; 

aots g [ 
self seteoaLng: I "bLtmcq.:J" dots: w 16 Lines: h; 

setmocte: 3 "to right aHel to bottoln"j 
setsLzewU:tth: seate "*- w16 height: scale "* h; 
setvvinLtovvll\Jid.th: w heiqht: It; 
dots foLLow. 

bLts:>("bLts surrlLecl" DL a,rrencl: bits] 
"else from screen" 
reet bitsOntoStream: DL]] 

dotsg exp I cltros [ 
ctlros f- self raaworcl. 
exp evaL. 
seLf sl1owdots: DL word rosLtLon - dlros] 

ctotsfoUoW [DL nextwora ~ 3] 
setcoding: c dots: d Lines: L [ 

DL next f- 1; next f- e; 
nextwora ~ a; nextvvorcl f- L] 

setmoc!e: m [DL next ~ 2; next ~ m] 
setsizewicHh: w height: h [ 

DL nextvvord, ~ 2; nextworcl' ~ w; nextwora ~ It] 
setwinaowwidth: w height: h [ 

DL nextword ~ 1 i 
nextl/vord. f- 0 "s~ ir dots" j nextwora f- w; 
nextword ~ 0 "s~Lp LLnes"; nextll\Jorcl ~ It] 
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Lines/ Objects 
arcnvcurue: u [ 

v Length, ;t:12=> [user notif~: 'illegaL drc~vvcurve'] 
DL nextword- f- 2, 
forg u front: v clog [DL nextworct f- v]] 

arawctiscclt: pt radius: radius I dx ay i 
[radius 5. 16 => [] . 
d-x'f- c7(5 4 3 1 -I -3 -4 -5 -5 -4 -3 -1134 5). 
ety f- c-) (1 3 4 5 5 4 3 1 -1 - 3 - 4 -5 -5 - 4 - 3 - 1 ). 
seLf showob jectg [ 

seLf move to: pt + «ctx 0 16 '*'re1ctLus/5) 0 (clyo 16 o'f<r(,1d-ius/5)). 
forg ito; 16 ctOg 

[seLf dreLwto: pt + «ct,x 0 i·*·raaius/ 5) 0 (d-yo i*ractLus/5)) ]]] 
dra~vLinefroln: pl to: 1'2 width: width I a Length tl t2 

[[(el f- p2-pl) = (000) => [] 
et x (- d x e~s FLocl,t, d y f- ci y as FloCH, w LcHlt f- VV La tit as Flo en , 
Lengtlt f- «d x*cL x)+(d- y:'hL y)) sqrt, 
d- x~ (d xoiqI\JLdtlt/Length) aSlnteger. 
d y~ (eL y-*·wLcLtlt/Lengtlt) c~slnteger. 
tl ~ d Y 0 (0 - d- x), 
t2 ~ 0 - d Y 0 ct x. 
seLf sltovvobjectg [ 

seLf l'Ytoveto: pi +tl. 
Self drawto: p2 + tl . 
self draw to: p2 + t2, 
self draw to: pi + t2, 
Self drcu/vto: pi + t 1 ]], 

seLf etrawctLsccn: p2 radius: vv Lcttlt] 
draH'Linefromscreen: pI to: p2 Jlvidtn: widtn 

[OseLf circLwLLnefront: (seLf tnll1Spt: pi) to: (seLf transpt: p2) 11\JLcttlt: 
(w Ldtlt'* scaLe)] 
drawto: r [OL nextvvorcl ~ I; nextPoint f- r] 
moueto: r [OL nextl1vorcl ~ OJ nextPoint ~ p] 
objectg expr atScreen: l' 

[seLf showol1jectg [seLf objectGotoScreen: p pen: 0, expr eve!L]] 
objectGotoScreen: p pen: pen ( 

DL nextworct,~ pen; nextPoint ~ (seLf tra,nspt: r)] 
showob jectg exp I p ( 

p ~ seLf padworeL 
"expressLon containing lnoveto, ctTelwto, clrawcurve" 
exp evaL. 
EL next (- 0373; nextword ~ OL vvorclposLtLon - p] 

PrLvate 
append: x 

[f) OL ('1 P penet: x] 
cLasslnit [ 

Sn1alUlilk decLare: c7 PressScaLe as: 32. 
recordsize ~ 512, 
SMentLtt:J ~ 5] 
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closeEntity [seLf cLoseEntLty: SMentLty] 
cLoseEntity= etype [ 

EL worctposLtLon = ELsta,rt:> [] 
"Put a trailer into the E L II 
EL posLtioneven: 0377; "word-pad EL wLth <Nap>" 

next f- et~pej 

nextf- 0; "fontset" 
"d/start relative to 0 L location in file" 
nextNt,t,mber: 2 f- DLsta,rt - (PstGtrt-)j(-recorctsLze); 
nextNumber: 2 f- DL positLon - DLsta,rt; 
nextPoLntf- eorigLn; "entity orlgin" 
nextPoLntf- boundbox origin; 
nextPoLnt<- bounctbox extent. 

EL nextword f- EL worGtposLtLon - ELsta,rt + 1 • 
seLf stclrtEntLty] 

closePage [ 
seLf close EntLty. 
EL emptlj:> [] 
DL posLtLoneven: 0; 

nextword f- OJ 
a,r pend,: E L. 

seLf part: a start: Pstart] 
data ["sLiqh-tL~ dGtngerous" (tDL] 
pcutpage I L r [ 

"words of ractcLing to end, of rage" 
forg L to: (p (- records Lze - D L Ch-GIX \ reeo rdsize) do g [D L next f- 0]. 
Dr /2] 

pactworct [ 
"tnake object (Lines or dots) start on ItVord boundary" 
[DL cha,r even:> [] 
DL posLtLoneven: o. 
seLf s~ ipchc1rs: 1]. 
DDL worctposLtLon] 

partg exp code: c I fr [ 
seLf cLosePage. 
fr f- DL pctgeposLtLon. 
exp evaL 
seLf paTt: c start: fr] 

part: type start: start I raddLng [ 
padctLng ~ seLf pad-page. 
parts nextword f- t~pe; 

nextwonJ (- sta,rt; 
nextworct f- DL pagerosLtLon - start; 
nextl/vorct f- paddLng. 

seLf start Page] 
sl~ ipcocte: cod.e data: sit [ 

"called bLJ 11ldePress:" 
(t f- S lellgth- + I) < 256:> [ 

"irnl'nediate, in EL" 
seLf s~ LpcontroL: t. 
EL next f- code; append.: s1 

''In OL" 
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DL next ~ code; cl,ppend: s. 
seLf s~LpcontroL: t t~pe: SMentity] 

stclrtEntity [ 
DLstClrt ~ DL posLtion. 
ELstart f- EL HJorapositLon. 
bounctbox ~ 0 as Rec tClngle. 
eorig in (- 800 0800. 
estate aLL ~ -1. 
estc~teo 1 ~ 0] 

startPage [ 
EL reset. 
Pstart ~ DL pClgeposltLon. 
self startEntity] 

Read[ng 
asStrearn [seLf open] 
interpret: entity to! ob j I COmln(lnci t l [ 

~vhiLeg (commanct ~ entity next) dog [ 
"some stuff arrClngecL by probable freq,uency" 
command 
< 0100:> [ 

"show-characters-short (0 -037) 
slzip-characters-short (040-077)" 
DL s~ip: (conunanct laneI-: 037) +l]i 

= 0356::> ["set-x" entity nextworct]; 
= 0357::> ["set-y" entity nextword]; 
< 0140::) [ 

"show-characters-ancl-sk ip (0100 -0137)" 
DL s~ip: (conltnand Lanct: 037) +2]i 

< 0160:> [ 
"set-space-x-short (0140-0147) 
set-spa{;e-y-short (0150 -0 157)" 
"(conunand. lClnd: 7) *-256 +" entity next]j 

< 0200:> ["font" "conlmClnd Lanci: 017"]; 
= 0362::> [ 

"sk ip-controL -bytes" 
t ~ entity nextvvorcL. 
entity next~SMentit~=> ["ignore" DL s~ip: t] 
i ~ DL next. 
obj f- seLf sendcontroL: obj name: i vaLue: CDL next: t-l )]; 

= 0360::> ["show-characters" DL s~ip: entit~ next]; 
= 0377::> ["nap"]; 

< 0353::> [ 
"avaiLable (0200 -0237) 
spare (0240-0352)"]; 

= 0353::> [ 
"skip-controL-bytes-immediate" 
t ~ entitlj next. 
i ~entLty next. 
obj f- seLf sendcontroL: obj name: L vaLue: (entit~ next: t-l )]; 

= 0354::> ["alternative" entity s~Lrwonts: 5]; 
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= 0355:> ["only-an-copy" entLtlJ next]i 
= 0361:> ["sl'Zip characters" DL s~Lp: entLty next]; 

= 0363:> ["show-character-immedicLte" entLtlJ next]; 
< 0366:> [ 

"set-space-x (0364) 
set-space-y (0365)" entLty nextword]i 

< 0370:> [ 
"reset-space (0366) 
space (0367)" ]i 

< 0373:> [ 
"set-brightness (0370) 
set-~lue (0371 ) 
set-saturation (0372)" entLty next]; 

= 0373:> ["show-object" DL s~Lpworcts: entity nextwora]; 
< 0376:> [ 

"show-clots (0374) 
show-dots-opaque (0375)" 
DL sfZLpwords: (entLtlJ nextNLO'l1ber: 2)]; 

= 0376:> ["show-rectangle" entLtlJ sj.:(Lpwords: 2] 
J. 
Oob j] 

.next [OseLf nextEntLty: TextEntLtlJ etefa,uLt] 
nextEntity= ob j I e trailer [ 

"get next Snlal1taLk entLtlj (malj spa.n press entLtLes/ pages)" 
while g true cto g [ 

trailer (- E L next:> [ 
e (- EL next uLewer. 
trailerol ;z: SMentLtlJ:> ["Lgnore thLs entLtlJ"] . 
DLstart (- (trailero (3 to; 6» asStrea,tn nextNLnnber: 2. 
DL settopage: Pstclrt + I char: DLstart. 
(obj (- self Lnterpret: e to: obj) conlpLete:> [Oobj]] 

"no more entLtLes on current peLrt (page)" 
self reaaPa rt:> [] 
"no mo re pages" 
Ofalse ]] 

open I t [ 
"recla the pel-rts (a,nct, font cUrectorlJ?)" 
DL reactonLlJ settoenct; s~Lp: -512. 
DL nextwor(,L = 27183 ctnet,g DL nextwora = DL page:> [ 

t (- DL nextwora. 
DL settopc,1ge; DL next1;vore[,+l char: O. 
pa,rts (- (DL next: t*8) uLewer. 
self readPart] 

user notLflJ: 'not a press fite'] 
readPart I t [ 

"read, parts untLL we fLna a prLntea page or enct" 
1;vhileg (t (- P(lrtS nextwont.) ctog [ 

Pstart (- parts nextworct. 
t ;z: 0:> [ 
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',---- ' 

"not CL rrLnted rage" 
re~rts s~ ir: 4. 
t> 0:> ["font or other pCLrt"] 
"CL non-stcLndard pCLrt. let ctocument (estate) Lnterrret" 
DL settopage: PstCLrt+1 char: o. 
estCLte fromPress: seLf nCLlne: t vaLue: D L] 

"go to end of Last recorci of entity list, LgnorLng paddLng" 
t f-pclrts next word "Length-". 
DL settopage: PstCLrt + t char: 2 -* (255 - rarts nextworc~). 
EL f- Set new vector: 50. 
"scent bac~vvelrcl.s for beginning of entLty lLst, reactLng entLtLes" 
lvhUeg (t f- DL nextvvoreD > a dog [ 

t < 12:> [user notLf~; 'illegaL entLt~'] 
DL s~Lrwords: a-to 
"read entLt~J anct trcLiLer (Last 12 wonts of entLt~)" 
EL next f- DL next: t-12 -*2. 
EL next f- DL next: 24. 
DL s~Lrworcls: -I - tJ. 

"now reverse: tfClLLer, entLt~ (1 st), ... (Last)" 
OEL f- (EL asArra~o (EL Lengtlt to: 1 b~; -1» asStream] 

flfaLse] . 
sendcontrol: Db j name: code value: s [ 

ob j f romP ress: self name: code vaLlLe: s:> [flob j ] 

"a chcLnge Of the [,d.-entLty Of ob j can occur here, 
e.g. normaLL~ TextEntLtys are on the fLLe, but CL BitRect or 
SOlne other entit~ rnLght helve been wrLtten . 

. Loo~ at code and sen(,t the fromPress: message agaLn" 

code = 1 0:> [ 
(obj (- BLtRect new) fromPress: self name: coae value: s:> [Oobj] 
user notLf~: 'BLtRect should recognLze code 10'J 

user not Lf y: 'u.nrecognizect code'] 

-' 
S~stemOrgct.nLzatLon cUlssLf~: ~ PressFLLe unaer: 'Press File Support' . ...J 
PressF LLe cUlsslnLt-, 
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l/ CLass new titLe: 'Width TabLe' 
subcLassof: abject 
fieLds: '11ClYYLe "<String> nClyne of fOYlt famiLy" 

points{ze "< Integer> size in points" 
face "< Integer> Press face code" 
min "< Integer> min character code in font" 
max" < iYLteger> rnax character code in font" 
"Ascent, descent, and width are in micas" 

"\JVidth TabLe" 

ascent" < Integer> }""(lc!X ascent of characters in font" 
descent "<Integer> NEGATIVE max descent of characters in font" 
l'vidths "< Vector of Integers> l-vidths of characters" , 

declare: 'WidrnDict '; 
asF oLLows.-S 

Holds font paranTeters and l"vLdtl1 table for a Press font, It knol'vs f10vv to load 
itself fronT FONTS,WIDTHS, 

Initialization 
cLasslnLt 

[WldUtDLct ~ DLctLona,r~ LnLt] 
Loo~zup I ~ey font L [ 

I<.e~ ~ name + poLntsLze asStrLng + (~(" 'I' '8' 'BI')o(face+1 )). 
font ~ WuJthDLct Loo~u,p: Relj~ [11font]. 
seLf fontfronl: (ctro f LLe: ' fonts . ltV Ldths') rea(,tonL~. 
forg L froln: c-> (011 015 040) dog 

[L betvveen: InLn ancl: l11.GlX => [wutthso (L-mLn+l) ~ 0]]. 
W Let,thD Lc t Lnse rt: ~e ~ vV Lth: seLf. 
()seLf] 

narned: name pointsize: poLntsize face: face 

Access 
ascent [nascent] 
descent (()ctescent] 
face [l1face] 
max [f) Ina,x ] 
min [f)mLn] 
name [Oname] 
pointsize [11 po LntsLze] 
scan: strm until: l'vidth exceeds: maxw I char w [ 

whiLeg (char ~ stnn next) dog 
[cha,r < mLn ~ 

[cftar=040 org (char=015 org char=OII) ~ [rtcha.r, ttVLct,Ut] 
user notLf~: 'chelr too Loltv'] 

char> max => [user notLf~J: 'cha.r too high'] 
(w ~ wutthso(chclr+l-111Ln) = 0 ~ [nchar, width] 
(w Lath ~ w Ldth + ltV) > InCIX ltV => [f) trLl e, w uUft ] 
]. 
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""--",,,,", 

I 
'''' ..... _ .. // 

11 false, width.] 
space [111 50] 
tab [0500] 

Reading FONTS. WIDTHS 
finctfteLct: n on: file I I X H [ 

wh.Ueg [ 
I X H (- fite nextworci. 
(IXH bLts: (0 to: 3)) "t~pe" 

= a => [user notLfy: 'fLeLct not found']; 
~ n] 

dog 
[file s~Lpwords: (IXH land: 07777 "length.") -I]] 

fontfrom: fUe I i code fctnl fmLn fl'nax start len founct w scale 
["finGt code for font fcunUy" 
file reset. fam (- ". 
untLtg (fant = name) dog 

[self fLncLfLeld: 1 on: file. 
code (- file nextworcL 
fam (- file next: (len (- fUe next). 
fUe s~ Lp:19 - len]. 

"now search for proper face" 
founa (- fctlse. 
"Convert front points to lnLcas" 
scale (- (poLntsLze asFLocH -* 2540 / 72) aSlnteger. 
untLtg founct dog 

[self fLnctfLeut: 4 on: file. 
fot,t,nct (- [file next = code]. 
[file next ~ face => [founet (- false]]. 
fmLn (- file next. 
fmax (- file next. 
L (- file nextword·. [L ~ scale anct: L ~ 0 => [fotJnd (- fCllse ]]. 
file s~Lr: 4. start (- file nextJ;vorcL file s~Lr: 4]. 

scale (- [L ;t o=>[ 1 "don't need to scale"] poLntsLze asFWclt 0-;'; 254 / 7200]. 
mLn (- flnLn. max (- fmax. 
"get bb and x- tables" 
file wonlposLtLon(- stclrt+l . 
descent (- 0 - (scale 0-;'; file nextwonO aSlnteger. 
file nextwoni. 
ascent (- (scale "* file nextword) aSlnteger. 
file nextworcL 
wLdths (- Vector nevv: (max - mLn + 1). 
forg L to: I/vLctths length dog 

] 
~ 

[w (- file nextworcL 
wLctthsoL (- [w > a => [(scale -* w) aSlnteger] 0]]. 

S~JstemOrg(,lnLzatLon classLf~: r WLcLth Table under: 'Press File SU,pport' • ..J 
WLctth. Table cLasslnLt..J 
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"Generator" 
"----,' Class new titl·z: 'Generator' 

o 

5ubcLassof: Object 
fields: 'literals n Temps ynaxTerrtp local environment parser 

surJered root nzquestor sourceStream' 
declare: "; 
sharing: B yteCodes; 
aSFolLows-' 

I generate code parsed by parser. The syn1l1ol tabLes I use are local and 
env[rOl1lnent. The run-tilne needs of the code Clre recorded in UteraLs, nTenlps, 
and InaxTemp. If a message ]/vas passed to super, then supered is true. I 
relnernber lny root context to abort in case of error. 

Services 
compile: sourceStream in: class uncier: category notifying: requestor I selector 

[user aLsrLa~offwh.ile g 
[selector ~ seLf compileln: class:> 

[class orgcll1LzatLon classLf~: selector l~nder: categor~]J. 
(tselector] 

evaluate: sourceStream in: context to: receiver notifying: requestor 
I meth.od nvars value tfra,m,e 

[ntethoa ~ user (tLspla~offwh.LLeg [seLf eV(,lLuc~teln: context to: receLverJ. 
root=true=faLse:> [llmeth.od] "conlpiLation failed, return false or corrected 

value" . 
nvars ~ n Telnps. 
context:> "fralne copy here because i.nterpret loses control" 

[tfrante ~ context telnpfrcuneo(l to: nvars) cor~to: (Vector nevv: 
methocLo 3). 

vctLue ~ context interpret: method wLth: tfn~me. 
tfra,me o (1 to: nvars) cor~to: context tempframe. 
nvaLu,eJ 

nContext new have: receLver Lnterpret: n1ethodJ 

Errors 
abortWitn: errorString I m~Sender 

[[WI1atFLag:> [user notLf~J; errorStringJ]. 
mySenc1er (- thLsContext swarSencter: root sender. 
root sender ~ nil. root ~ nil. r(lrSer termLnate. 
mySend.er release. m~Sencter (- nil. 
user restorectLsrLc~~. 
nrequestor notLf~: errorString at: sourceStream posLtLon in: source Stream] 

"Parser notify" 
notify: errorString 

[pclrser notLf~: errorStrLng] 
"ParsedOb jectReference ren1ote" 
terminate 

[root t- nil] 
"Parser ternlinate" 



o 

Code generation 
contpUeln: cLass 

I bLoc~( tnethod nargs sel£ctor prilnitLve 
[parser f- Parser new, root (- thlsContext, parser from: sourceStream to: self, 
self initS~n1bols: class, 
bLoc~ f- ParseclBLoc~ ctefault. 
selector f- parser pattern: bloc~, nctrgs f- n Tentps. 
parser tem-rorarLes: bloc~, primitive <- parser boa~: bloc~, 
parser ntLLstBeDone, parser f- niL 
bLoc~ mustReturn: trLte "defaults to aself". 

[methoct f- [printitive =0 anctg nCLrgs=o:> [block quic~ Code] false]:> [] 
methoct f- self genenHe: bloc~ in: class, 
lnethoao 2 f- prLmLtive; 04 f- na,rgs], 

class install: selector methocl: ynethod literals: litenlls 
code: sourceStreatn asArratj bac~poLnters: nLL, 

[HuhJw9:> (HLlh<-nLL, Huh f- (seLf decompLLe: method, onto: Stream defauLt) 
contents. H uhFLa,g f- false]], 

OseLec tor] 
"cOInplle" 
decompile: methoct onto: s 

[method Length<6:> 
[s append: 'Quicl~ code: '; appenct: methoct asB~tes, Os] 

sprint: methodo4; arpenct: ' etrgs; '; 
print: method o5; ctrpenet: ' teInpsi '; 
print: (nlethodo3) - (yneUtod,05)i avpend: ' stack; '; 
print: (nlethoao6) -6 /2; appenet: ' Literals; " 

[(methoeto2) > 0:> [s ctppenct: ' prLl1tLtLve: '; print: methoao2i clppenct: 'i']], 
s prLnt: l11ethou Length; clppend: ' btJtes totaL.'; cr. 
methodo2 = 40:> ens] 
1)self ctecotnpLLeBtjtes: method onto: s] 

aecompiLeBytes: methocl onto: s 
I diet x L c m t 

[dict (- Dictionartj new LnLt: 64. 
diet insertalL: « 128 to: 131) coptj, 125 conc('H: (14 4 to: 1 75) coptj) 

with.: c7 ( 
, f- t' 'f-' , /~' , n' , e net' 
'jmpl' 'jlnp2' 'jl1tp3 ' 'jmp4' 'jmp5' 'jntp6' 'jmp7' 'jmp8' 
'bfpl' 'bfp2' 'bfp3 ' 'bfp4' 'bfr5' 'bfp6' 'bfp7' 'bfr8' 
, j m r' 'j m, p' , j m p' 'j rnp' 'j l11 r' 'j Inp' 'j lnp' 'j mp' 
'bfp' 'bfp' 'bfp' 'bfr' 'bfp' 'bfr' 'bfp' 'bfp')· 

forg x froln: locaL contents do g 
[i~LocC1Lo x. t f- i tan(,t: 255. 
[i>255 anctg t<16:> [if-«L lshift: -8)-1 lshift: 4) + t]]. 
dict insert: i with: x], 

forg x front: stctSeLectors contents dog 
[dict insert: steLSeLectorsox with: [x is: Integer:> [x inStril1g] x]]. 

forg ito: 5 dog [dict Lnsert: toLoad,Const+L-1 J;vLth: c7('-I' '0' '1' '2' 'IO')oL]. 
forg t fronl: (m f- (l1tethocto (methodo6 +1 to: 111ethod Length)) asStrea,m) dog 

[[t~toLoadFielctLong cLndg t5.toSenclLLtLong:> [tf-«t-0207) LShLft: 8)+ m 
next]], 

[c ~ etict lookup: t:> [s appenet: c] s avpena: '#', s appenct: t base8], 
s spa,ce, 
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. t < toLongJmp:> [] t ~ 0260:> [] 
s prLnt: t \8 -4 *256 + m nextj space], 

s cr. 
fls] 

evaLuateln: context to: receiver 
I bLoc~ methocL class nvars 

[ "If context is false, receiver J;vill eval.uate in top Level" 
bLoc~ (- ParsectBloc~ defauLt, 
parser (- Parser neH), root (- thLsContext, 
parser from: sourceStream to: self, 
[context:> 

[self LnLtS~mboLs: (class (- context mclass), 
context uarialJleNameslnto: self wLHt: ParsedBLoc~ ct.efa.ult. 
nuelrs (- n Telnrs. 
root (- thLsContext, "becau.se variableNarneslnto nil'eet it"] 

self inLtS~mlJoLs: (class ~ receiver class)], 
parser temporaries: bLoc~j staterYlents: bLoc~; ntustBeDone, parser (- nU. 
bLoc~ lnustRetu,rn: false "returns Last value", 
methocl (- self genera,te: bLoc~ in: class, 
[HuhFulg:> [Huh(-nU, Huh (- (self ct.econtpLLe: method onto: StrecLm defauLt) 

contents. HuhFLag(-faLse]], 
root (- true. "to signify success" 
n Temps (- nuars, 
flmethod] 

" evaluate" 
generate: block in: class 

I header method code lit stac~ 
[[ (lLt (- literals f Lnct: niL) >0:> [lLteraLs (- (lLte ralso (1 to: Lit -1 )) co p ~ ]], 
[supe reel:> [lLtenlls (- lLterclLs, (SlnaLLtalR ref: CUlSS title unique) ]]. 
heclCte r (- 6 + (2'* Lite raLs Le ng th) , 
code (- (method (- String nevv: header + bLoc~ sLzeForValue) asStreclm. 
code 

next (- 0; next (- 0; next (- OJ 
next (- 0; next (- nlaxTelnp; next (- header. 

forg lit from: lLterc{ls cLog 
[code next (- lLt PTR LshLft: -8; next (- lit PTR Land: 0377], 

stac~ (- ParseStelc~ LnLt. 
bLoc~ emitForVetlue: code on: stac~, 
[stac~ posLtLon;el:> [user notLf~: 'Compiler stac~ dLscrep(lnc~']], 
[cocte posLtLon;emethoel length:> [user notLf~: 'CompLLer code size 

dLscrepcLnc~' ]]. 
methodo3 (- maxTelnp + stac~ Length. 
flmethoet] "colnpLLejevaluate" 

Parse tree 
assignrnent: var expr: expr 

[DParsecLAssLgnment new va.r: var expr: exprJ 
"Parser e,,'<pression" 
block 

(0 P(.lrseLLBLoc~ Jefcl-utt J 
"Parser prilnary j Parser alternatives" 
eVaLKeywora: arg 
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[f)c~rg ] 
"Parser keywordMessage" 
ifExpr: ifExpr thenExpr: thenExpr elseE~<pr: eLseExpr 

[OParseciConcLLtionaL new LfExpr: LfExpr tltenExpr: tltenExpr eLseExpr: elseExpr] 
"IIthen.,,1 Parser alternatives" 
~zeyltuordMessage: rcur selector: seL args: args 

[seL=' andg':> 
[f)ParsedConjunct new Left: rcvr rLgltt: args Local]; 

= 'org'=> 
[f)ParsedDisjunct new Left: rcur rLgltt: args local] 

f)self rcvr: rcur selector: seL args: (args remote: seLf)] 
"Parser keYl,vordfvlessage" 
noEuatKeyword: arg 

[Oarg ClsRelnoteCoae: seLf] 
"Parser keYI,vordMessage" 
nuUStatement: block 

[bloc~ next ~ toLoadNiL nbloc~] 
"i{thenl Parser staternents" 
rcvr: rcur selector: sel args: args 

[[ rcvr=to Super:> [superecl~true ]]. 
OParsecUvlessage ne~t\J rcur: rcvr op: (seLf encoaeSel: sel) args: etrgs] 

"loop I keywordMessClqe I Parser LJinaryMessaqe I Parser unaryMessaqe" 
receivingVar: expr I rcur var "W110 in expr is cascade recipient" 

[rcvr ~ expr ernLttectReceLuer=> 
[vcLr ~ rcvr elnLttedVcLrulbLe:> [()var] 
var ~ seLf newTentp. "if a non-variable, cOJnpl.Jte it just once" 
expr elnLttedReceLver ~ ParsedAssLgnlnent new var: var expr: rcur. 
f)uar] 

pCl,rser notLf~: 'MA Y ONL Y FOLLOW A MESSAGE'] 
. "Parser cascade" 
variable: name 

I uar gLobcll ref l~nq 
[velr ~ locaL Loo~up: na,me:> [11uar] 
[unq ~ ncnne helsBeenUnLcLLLecl:> 

[forg gLolJell from: enuLronment dog 
[ref ~ gLobcll Loo~upRef: unCi=> 

[llcocteLoaaLLtlnd + (self lLtlnctex: rep]]]]. 
recL ues to r Ln te rac t Lve:> 

[parser notLf~: '~Smallta~ aecLare:~' + name + ' as: nitli:TO DECLARE 
GLOBAL'] 

user show: ' (' + name + ' Ls Unaeclared) '. 
unq ~ name unLque. 
UnclecLcl,red declare: unq. 
ftcoueLoa,ctLLtlnct, + (seLf lLtlnctex: (UnctecLared ref: u,nq))] 

"Parser expression/Parser prilnary" 

Macros 
for: var from: startMinuSl to: stop do: ritual on: bloCR I temp 

[temp f- Self l1ewTelnrForMe~ro. 
ntelnp~stop. var~startfvfi,nusl. wl1ileg ten1p1(var f- I +var) dog ritual" 
bloc~ next ~ Pel rsedAssi~Jl1l11ent new vctr: temp expr: stop; 

next ~ Pa.rsed Assiqnl11ent nelt\} uar: UClT expr: stClrtMLnus 1 ; 
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next f- PeLrsecLloo r nevv 
whiLeExpr: 

(PcLrsectMessclge new rcvr: temp or: toGeq args: 
(ParsectAssignment nevv vctr: vctr 

expr: (ParsedMessage new rcvr: toloadl op: toPLus args: var») 
doExpr: rLtuaL] 

"tor ."tocloargs" 
forfrorndo: bloc~ args: args I var sequence rituaL strm 

[var f- «(,lrgs o 1 ) locaL. sequ£nce <- argso2. rLtuaL f- (eLrgs o3) locaL. 
strm f- seLf newTempForMacro. 
"stnn ~ sequence ClsStrecun, l/vl1.Ueg (vat ~ stnn next) etag ritual" 
bLoc~ next f- ParsectAssLgnment new var: strm 

expr: (ParseuMessage ne~v rcvr: sequence op: toAsStrecun args: false); 
next (- Parsedloop new 

vvhLleExpr: 
(Pa-rsectAssLgnment new VeLr: var 

expr: (PcLrsectMessage new rcvr: strm op: toNext args: false» 
eto Ex pr: rLt ual] 

"l1tacro (pertann) " 
forfromtobydo: bLocl~ args: args 

["torg var front: (start to: stop by: step) dog ritual" 
args o 2 (- self rcvr: a.rgso2 selector: 'to:b~:' args: (argso (3 to: 4» cop~. 
self forfronldD: bLocl~ args: (ctrgs o c7 (1 2 5» cop~] 

"lnacro (perforn1)" 
forfromtoclo: blocl~ args: args 

[self for: (a.rgso 1 ) Local 
front: (ParsedMessage new rcvr: args o 2 op: toMLnus args: toloadl) 
to: args o 3 
do: (a.rgs o 4) Local 
on: bLoc~] 

"macro (perfarnt)" 
fortoda: bLocJ~ args: args 

[self for: (argso 1 ) Local 
from: toLoacto 
to: argso2 
eto: (ctrgs 0 3) locaL 
on: bLoc~] 

"l1tacro (perforn1)" 
if then: block args: args 

[bloc~ next f- self LfExpr: (args o 1) local thenExpr: (argso2) .Local eLseExpr: (self 
nuLLStatelnent: ParsectBloc~ default)] 
"l1tClcra (perfann)" 
iftheneLse: block args: args 

[bLoc~ next (- self LfExpr: (args o 1) locaL thenExpr: (argso2) locaL eLseExpr: 
(ctrgs 0 3 ) Local] 
"n1.acro (perfonn)" 
macro: block selector: seL args: args 

I specLal 
[speciaL (- LnLLneMsgs Loo~up: sel~ 

[self perform: specl{'ll with: bloc~ wLth: a.rgs] 
Context can lutderstcl }'let: sel unLque:> 

[bLoc~ next (- self rcvr: toLoadThLsCtxt selector: sel args: (cLrgs remote: 
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seLf) J 
flfaLse] 

"Parser keYI1)OrdMessa.qe" 
untUdo: bLocfz cLrgs: args 

[bLoc~ next <- ParseciLoop new vvhLleExpr: (ParsedNegatLon ne~v rcvr: (args o 1 ) 
locaL op: toEq args: toLoactFaLse) cloExpr: (cLrgs o 2) locaL] 
"ntacro (perfonn) " 
whUeao: bLocJz args: args 

[bLoc~ next <- ParsedLoop new whLleExpr: (args o 1) locaL doExpr: (args o 2) LoCClL] 
"nulcro (perfornt) " 

Table Yrtatntenance 
balance 

[f)n Temps] 
"Parser casca.de" 
comment: s 
JI Class f ieldNanteslnto" 
contents 
"Class fieldNanteslnto" 
declaration: bLoc~ name: name asA rg: asA rg 

I permVar telnpVar 
[telnpVar <- self newTemp, 
pernlVar <- Local Loo~tJP: na,me ~ 

[asArg a,nctg perm Va,r LsFLeLci~ 
[bloc~ next <- ParsedAssignment new var: perm Var expr: telnpVar] 

parser notif~: 'NAME ALREADY IN LISE'] 
Local Lnsert: nCL111e with: ternr Var] 

"Parser declaration I tentporaries" 
encoaeSet: set 

I code 
[coue <- stdSelec tors Loo~ up: sel~ [(tcocte] 
f)coc1eSenciLLt+ (self LLtlnaex; [sel cLass=lnteger~ [USTI 0 (sel+l)] sel tJnLqlLe])] 

"rcvr / ParsedFleldReference rernote I ParsedReJnote rentote" 
identifier: s 

[Local insert: s vvLUt: (nTemps <- nTemps + 1)] 
"Class fleldNanteslnto" 
initSymbols: class I s 

[env Lronment <- cLass environntent, SmalLtatk, 
Local <- DLctLonar~J neltV cop~from: stciPrLmarLes, 
n Temps <- cocteLoactFLeLci-I, 
forg s from: class instvars dog 

[locaL insert: s WLU1: (n Temps <- n Temps + 1 )], 
nTernps <- lnaxTemp <- O. lLteraLs <- Vector new: 123. stJpered <- false] 

"cOIn pUe / evaluate" 
jWjgLe I old Temps 

[olctTelnps <- maxTemp. ntGlxTentp <- nTemps. (toutTemps] 
"Parser HtaCro" 
literaL: x I i 

[[x cUIss=lnteger~ [Or=(L<-c7(-l 0 1 2 10) finct: x)~ [fltoLoaeJConst+L-l ]]]. 
ncoa e LOGutL it + (self lit Index: x)] 

"Parser prilnary I ParsedF LeldReterence rentote" 
Litlnaex: oop I L t 
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( , , ....... _/ 

[forg L to: 123 dOg 
[(t (- LLteraLsoL)=niL:> [LLteratso L(-oop. 0i-1 ] 
t class=oop class:> [t sameAs: oop:> [fH-1 ]]]. 

parser notLf~: 'MORE THAN 123 LITERALS REFERENCED'] 
"encodeSelj ateral" 
newTemp 

[(n Telnps (- n Tentps+1) > maxTemp cLndg (maxTemp (- n Temps) > 256:> 
[parser notLf~: 'MORE THAN 256 TEMPS REQUIRED'] 

(lcocteLoaa Temp + n Temps-1 ] 
"receivingV ar jclecLaration" 
newTempForMacro "juggle arranged that maxTemp are needed by args of 
n1acro" 

[n Temps (- maxTemp. (lseLf nevvTempJ 
"forfrorncto j f orfron1toc:to" 
separator: c 
"CLass fieldNa111eslnto" 
trailer: s 
"CLass fieLdNcuneslnto" 
unbalance: n Temps 
"Parser cascade" 
unjuggLe: oLd Temps 

[maxTelnp f- old Telnps max: ntaxTempJ 
"Parser l1tC7cro" 

-' 
S~stemOrg(,tnLzatLon cLassLf~: c7 Generator uncter: 'CompLLer',-' 
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',--' Class new title: 'ParseaAssignment' 
subclassof: Object 
fields: 'var expr elide' 
declare: "; 
sharing: ByteCocles; 
asF oLlows.J 

"ParsedAss[gYLYYlent" 

I aln a node in a cOInpifer parse tree. I represent an assignment of an 
expression to a vari.able. 

Initialization 
var: var expr: expr 

Code generation 
emitForEffect: code on: stack 

[expr emLtForVclLue: code on: sta,c~. stac~ pop: 1. 
eLide::> ["var beqins the next statelnent" code next (- toSmash.] 
code next (- toSlnash.Pop. 
vax el'ltitBtjtes: code] 

emitF orV aLue: code on: stack 
[expr elnLtForVaLue: code on: stac~. 
code next (- toSlnash.. 
VClr entitBtjtes: code] 

,-J emittectVariabLe 
[f1vctr] 

firstPush 
[f1expr fLrstPush.] 

sizeF orE f feet: nextPush 
[l1expr sLzeForVaLue + 1 + [eLute (- nextPusft=var:> [0] var sLzeForVclLue]] 

sizeF orV aLue 
[l1expr sLzeForVaLue + 1 + va,r sLzeForVctLue] 

Miscellaneous 
printon: s 

[s ctppend: '('; prLnt: var; append: '(-';prLnt: expr; Q,prenct: ')'] 
--1 
StjstelnOrganLzatLon cLassLftj! ~ ParsedAssiqnment under: 'CompLLer' . .-1 
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Class new title: 'ParsedBlocl~' 
subclassof: Strearrt 
fields: 'returns' 
declare: "; 
sharing: ByteCoaes; 
asFollows...J 

"ParsedBloc~" 

I am a strearn to collect the statenlents of a block and then to becol'ne a node in 
a cOlnpi.ler parse tree, 

Initialization 
defautt 

[Limit f- 1. arra.y f- Vector new: 1 . positLon f- O. returns f- false] 
doesReturn 

[returns f- tru.e] 
must Return: fromMethoc;l 

[returns~ [] 
[fromMethoct:> 

[posLtion>o andg (arraljoposition) emitsLoad~ [arrayoposition f
toLoaclSeLfJ seLf next f- toLoadSeLfJ]. 

seLf ctoesRetLLrn] 

Code generation 
etnitF orEffect: coc;Le on: stack 

[retu.rns~ [seLf emitForVaLue: code on: sta.c~. stac~ pop: 1] 
seLf emitExceptLast: code on: stac~. 
(a,rralj ° pos itLon) en1.LtF orE f fec t: coct.e on: stac~] 

emitF orV atue: code on: stack 
[seLf elnitExceptLast: code on: stac~. 
(arra.ljo posLtLon) elnitForVclLue: code on: stac~, 
retLLn1.s:> [code next f- toRetu,rn]] 

firstPush. 
[ft(Clrra,ljo1) firstPush] 

sizeForEffect: nextPush. 
[returns~ [flseLf size ForVclLue ] 
ftseLf slzeExceptLast + «arnJljoposLtLon) sLzeForEffect: nextPush)] 

sizeForTruth: trueSkip falsity: faLseSkir 
[returns~ [OseLf slzeForVaLue] 
OseLf slzeExceptLast + (arrclljo position sizeForTntth: tnJeS~ip faLsity: 

false S~ ip )] 
sizeForvatue 

[ftseLf sizeExceptLast + (a,rraljo position) sizeForVaLLLe + [retu.rns~ ['] 0]] 

Miscellaneous 
printon: s I i 

[s append: '['. 
forg ito: posLtion-1 dog [s print: (a,rnJlj0i)i append: '. ']. 
[returns~ [s appenct: '0']]. 
[position>o:> [s print: (arrllljoposLtion)]]. 
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(' s appenct: ']'] 
~_/ quicl~Co(te I t lJ 

[posLtLon=1 anctg (returns anctg (lJ~arrCl~o 1) entLtsLoad):> 
(v=toLoCldSeLf=> [t f- StrLng nev\J; 2. to 1 f-0i o2f-l. ftt]; 

< toLoadTemp=> (t ~ StrLng new: 5. to1 ~O; o2f-40j o3~0; o4f-Oj o5~lJ. 
ftt] 

11faLse] 
flfaLse] 

returns 
[f)retl~rns ] 

Private 
emitExceptlctst: cocle on: stac~ 

I i 
[forg ito: posLtLon-1 dog [(arrcL~oL) emLtForEffect: code on: stac~]] 

sizeExceptlast . 
I i next nextPush sLze 

[sLze ~ O. next ~ arra~oposLtLon. 
forg L to: posLtLon-1 dDg 

[nextPush ~ next fLrstPush. next ~ array 0 (positLon-L). 
sLze ~ sLze + (next sLzeForEff~ct: nextPush)]. 

f)size] 

As yet uncLassified 
emitForTruth: trueSRip falsity: faLseSkip into: code on: stacR 

[retunls=> [seLf entLtForVaiue: code on: stctc~] 
seLf elnLtExceptLast: cocte on: stac~. 
(a,rra.yoposLtLon) entLtForTruth: trueSRLp fctLsLty: fClLseS~Lr Lnto: code on: 

. stacR] 
-.J 
SljstemOrganLzatLon cLassLftj: ~ Pctrsect.8Loc~ under: 'Compiler'.-1 
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Class new tttLe: 'ParseclConcHtioYUlL' 
suvctassof: Ob jeer 

"PctrszaConutttonuL" 

fields: 'ifExpr thenExpr eLseExpr thenSize elseStze jrrtpS[ze' 
declare: "; 
asF ollolVS-' 

I ant a node in a cOlnpller parse tree. I represent a condUion and tJ1JO 
alternatives. 

Inirtalization 
ifExpr: ifExpr thenExpr: thenExpr eLseExpr: eLseExpr 

Code generation 
emitF orE ffect: code on: stacl~ 

[ifExpr emitForVaLu,e: code on: stac~. 
thenSize emitBfp: code on: stac~. 
thenExpr emitForEffect: code on: stClC~. 
[j lnpSLze >0::> [eLse Size enlitJlnp: cocLe on: stac~ JJ. 
eLseExpr emLtForEffect: code on:' stac~J 

ernitF orV aLue: cocte on: stac~ 
[ifExpr elnLtForVaLue: code on: stac~. 
thenSize ernitBfp: code on: stac~. 
thenExpr entitForVaLue: code on: stac~. 
stac~ pop: 1. 
[jmpSLze>o::> [eL.seSLze enlLtJlnp: code on: staclzJJ. 
eLseExpr emitForVllLue: code on: stctC~J . 

firstPush 
[(lLfExpr fLrstPushJ 

sizeForEffect: nextPush. 
[eLseSize ~ eLseExpr sLzeForEffect: nextPush. 
jrnpSLze ~ [thenExpr retu,nls::> [OJ eLseSize jmpSLzeJ. 
UlenSLze ~ (theYlExpr sizeForEffect: -1) -I- jmpSize. 
OLfExpr sLzeForVllLue + thenSLze bfpSLze -I- thenSLze -I- eLseSizeJ 

sizeF orV aLue 
[eLseSLze ~ eLseExpr sLzeForVaLue. 
jmpSLze ~ [thenExpr returns::> [OJ eLseSize jmpSLzeJ. 
thenSize ~ thenExpr sLzeForVctLue + jl11.pSLze. 
(lLfExpr sLzeForVclLue -I- thenSLze bfpSize -I- thenSLze + eLseSLzeJ 

Miscellaneous 
printon: s 

[s append: 'if g '; print: if Expr; append: 'theng '; prLnt: thenExpr; append: 
'eLseg '; print: eLseExprJ 
returns 

[f)thenExpr returns an(;tg eLseExpr retlLrns] 
..J 
S~stenl0rganLzation cLassLf y: c7 Pa.rsectConctLtionaL tJncter: 'Compiler' . .-J 
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"'-----

L
" 

/ 

o 

Class nevu title: 'ParseaConjunct' 
subcLassof: Object 
fields: 'Left right r[ghtSize' 
declare: "; 
sharing: ByteCodes; 
asFoLLows...J 

"p arSedCOYL j UYLct" 

I ant a node in a contpiler parse tree. I represent (left andg rigl1t) and try to 
optintize the code generation thereof. 

Initialization 
Left: Left right: right 

Code generation 
emitForEffect: code on: stack 

[Left enlLtForVaLlLe: code on: stac~. 
rigntSize elnLtBfp: code on: stac~. 
rignt entLtForEffect: code on: stac~] 

emitF orT ruth.: trtteS.~ ip falsity: faLseSlz ity into: code on: stack 
[Left entLtForTrutn: a faLsLty: rLgfttSLze+faLseSI1?Lp Lnto: code on: staG~. 
rLgnt emitForTrutn: trueS~Lp faLsLt~: falseS~ip into: code on: st(lC~] 

emitF orVaLue: code on: stack 
[Left enlLtForVaLue: code on: stac~. 
rLgfttSLze ernitBfp: code on: stac~. 
rLgnt entLtForVaLue: code on: stctC~. 
1 emLtJntp: cocLe on: stac~. 
cocLe next f- to LoadJaLse ] 

firstPush 
[f)Left firstPll,Sn] 

sizeForEffect: nextPush 
[rLgntSLze f- rLgnt sLzeForEffect: -1. 
f)l£ft sLzeForVaLue + r4:JhtSLze bfrSLze + rLgntSLze] 

sizeForTruth: trueSkip fatsity: fatseSkip 
[rLgntSLze f- rLgnt sLzeForTrutn: trlteS~Lp faLsit~: faLseS~Lp. 
f)(Left sLzeForTrutn: a fCILsLt~: rLgntSLze+faLseSIzLp) + rLgntSLze] 

sizeF orV aLue 
[rLgntSLze (- rLgnt sLzeForVaLue + 1. 
f)Left sLzeForVaLue + rLgntSLze bfpSLze + rLghtSLze +1] 

M Lscellaneous 
emittedReceiuer 

[f)Left] 
emittedReceiuer (- Left 
printon: s 

[s append,: 'e; print: Left; appenct: 'a,nag '; print: rLgnt; appena: ')'] 
-.J 
S~stemOrganizcttion classif~: ~ ParsecLConjunct under: 'CmnpLLer' . ..J 
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CLass new titLe: 'ParsedDtsjunet' 
subeLassof: Ob jeet 
fieLds: 'Left right r[ghtSize' 
decLare: "; 
sharing: ByteCoaes; 
asF oLlol'vs.-J 

"ParsedDtsjuYtet" 

I al'H a node in a cOlnpiler parse tree. I represent (left org right) and try to 
optintLze the code generation tl1ereof. 

Initialization 
Left: Left right: right 

Code generation 
ernitF orEffect: code on: stack 

[left emLtForVaLue: code on: stac~. 
rLghtSLze jmpSLze emLtBfp: code on: stack. 
rLghtSLze entLtJntp: code on: stack. 
right emitForEffect: code on: stack] 

ernitForTruth: trueSlzip falsity: faLseS~zip into: code on: stacR 
[left emitForTruth: rLghtSL2e+tnteS~Lp faLsLt~: 0 into: cocle on: stack. 
right emLtForTruth: trueSRLp fuLsLt~: faLseSkLp into: code on: stctC~] 

emitF orV alue: code on: stack 
[Left emLtForVaLue: code on: stack. 
(I -I- rLghtSLze jmpSLze) entLtBfp: code on: stack. 
code next ~ to L 0('1 cL True. 
rLghtSLze emLtJm.p: code on: stack. 
ri9ht entLtForVaLue: code on: stac~] 

firstPush 
[Dleft firstPush] 

sizeF orE ffec t: nextPush. 
[rLghtSLze ~ rLght sizeForEffect: -1. 
Oleft sLzeForVaLue -I- 1 -I- rLghtSLze jmpSLze -I- rLghtSLze] 

sizeForTruth.: trueSkip falsity: fatseS\r{ip 
[rLghtSLze f- right sizeForTruth: trueSkip f(,1LsLt~: fatseSkLp. 
O(left sLzeForTruth: rightSLze+trueSkLp faLsLt~: 0) + rightSLze] 

sizeForValue 
[right Size ~ right sLzeForVatue. 
DLeft sLzeForVc,tLue -I- 2 + rLghtSize jmpSize + rLghtSLze] 

MiscelLaneous 
emittedReceiuer 

[Dleft] 
emittecH~eceiuer ~ Left 
printon: s 

[s a-rpencL: '('; print: Left; a.ppenct: ' org '; print: right; append: ')'] 
..J 
S~stentOrganLzation cLassif~: ~ ParsectDLsjunct unaer: 'Contpiter' . ..J 
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CLass new titLe: 'ParsedFieLdReference' 
subcLassof: Object 

"ParseaFieLdReferenc 
e" 

fields: 'var toLoac!Var toLoaaFieldReference toObjectOffset' 
decLare: "; 
sharing: ByteCodes; 
asF ollows--1 

I ant a node in a cornpUer parse tree. I represent a rernote arguntent which is a 
reference to a ntethod or i.nstance variable. 

Irtitialization 
var: var 

Cocle generation 
emitF orV atue: code on: stac~ 

[([vQ,r LsFLela::> [toLoactSeLf] toLoactTen1.pfra,me]) ernLtForVaLue: code on: stac~. 
toLoacl Va,r emLtForVaLue: code on: stac~. 
toLo(lc,tFteLeJReference ernLtForVaLue: code on: stac~. 
code next (- toNew. toObjectOffset emLtBytes: code •• 
stac~ pop: 2] 

locaL 
('. [f)va,r] 
"'-/ remote: generator 

[toLoac1,Var f- generator LLteraL: (V(lr LaYlcL: 0177)+1. 
to LoadF LelttReference f- generator LLte nlL: F LeLctReference. 
toObjectOffset (- genercltor encodeSeL: c7object:offset:] 

sizeForVatue 
[f) 2 + toLoClclVclr sLzeForVaLue + 

toLoact-FLeld.Reference sLzeForVaLue -I- toObjectOffset sLzeForVaLue] 

Miscellaneous 
printon: s 

[s appenct,: 'FLD=> '; prLnt: va,r] 
--1 
SystemOrga,nLza.tLon cLassLfy: c7 Pa,rseclFieLctReference ttnaer: 'CmnpUer'.--1 
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Class new title: 'ParseaLoop' 
subcLassof: Object 
fields: 'whileExpr aoExpr whileSize doSize' 
declare: "; 
sharing: ByteCodes; 
asFoLlows-l 

"ParsedLoop" 

I am a node in a c01npiler parse tree, I represent tJ1at part ot an in-line loop 
statentent that can be expressed in the while-do tonn, 

Initialization 
wnUeExt:,r: whileExpr doExpr: doExpr 

Code generation 
emitForEffect: code on: stack 

[~vhlleExpr emitForTrlnh: a falsLt~: ctoSLze Lnto: code on: stac~. 
doExpr emLtForEffect: code on: stac~. 
a - doSLze - whileSLze emLtJmp: code on: st(lC~] 

emitF orVaLue: code on: stack 
[seLf eynLtForEffect: code on: stac~. 
toLoadNiL emLtForVclLue: code on: stac~] 

" f irst Push 
[f)whiLeExpr fLrstPush] 

sizeForEffect: nextPush 
[ctoSLze ~ (doExpr sLzeForEffect: -1) + 2. 
whUeSLze ~ whLLeExpr sLzeForTnHh: a fClLsLt~: doSLze. 
OwhiLeSLze + ctoSLze] 

sizeF orV atue 
[O(self sLzeForEffect: -') + 1 ] 

Miscellaneous 
printon: s 

[s append: 'whLLeg 'i prLnt: whiLeExpr; appenct: 'dog '; prLnt: aoExprJ 
-1 
S~stemOrganLzation cLassLf~: c-> ParsedLoop tJnaer: 'CompLLer'.-1 
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( "ParseaMessage" 
~/ Class new title: 'ParsedMessage' 

L 

slibclassof: Object 
fields: 'rcur op args "false if no args, Vector (f many args'" 
declare: "; 
sharing: ByteCodes; 
asF olLows-d 

I ant a node in a cOlnpiler parse tree, I represent an expression consisting of a 
receiver (rcur), a selector byte code (op), and an arguI11ent list (args) l/vhich is 
false for no argLunents, a vector Of parse trees for 2 or lnore argurnents, or the 
argul1tent parse tree for one argul1tent, 

InitLaLization 
rcvr: rcvr 01': 01' args: args 

[op =to Eq anct.g ((toLoactJ ('lLse =rc ur) org (to LoactF a.Lse :=args)):> 
[rlParsedNegatLon nev\) rcur: rcur op: op args: args]] 

Code generation 
emitF orE ffec t: eode on: staell{ 

[self emLtForValue: cocte on: stacR. cocte next ~ toPop. stac~ pop: 1] 
emitF orV atue: coae on: stack 

[(~rgs emLtForVctlue: code on: stac~. 
rcur emLtForValue: code on: stac~. 
[rcvr=toSuper:> [code next ~rc ur]]. 
or emLtBtjtes: code. args argsOff: stelcR] 

firstPush 
[O([args:> [Cl.rgs] rcvr]) firstPtJsh,] 

sizeForEffect: nextPush 
[Oself sizeForValue+1 ] 

sizeForVaLue 
[f)args sizeForValue + rcur sLzeForValue + op sLzeForV(,1lue + [rcur:=toSLtper:> 

[I ] 0]] 

Miscellaneous 
emittedReceiver 

[Orc ur] 
emittedReceiver ~ rcvr 
printon: s 

..J 

[s (,tppend: '('; print: rcur; space; prLnt: op. 
[a.rgs:> [s space; print; args]J. 
s ('lppend; ')' ] 

StjstemOrganLzatLon cLassiftj: ~ ParsedMessage under: 'CompiLer' • ..J 
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~/ Class new title: 'ParszaNegation' 
subclnssof: ParseciMessage 
fields: " 
declare: "; 
sharing: ByteCodes; 
asF oLlo~vs-' 

"p arsedNegation" 

I ant a node in a cOlnpiler parse tree, I am a parsed Jnesssage in vvJ1ich the 
selector is == and one of the participants is false, 

Initialization 
rcvr: rcur or: or args: args 

Code generation 
emitForTruth: trueSkip falsity: faLseSlzip into: code on: stacR 

[([toLoaclFaLse=rclJr:> [args] rClJrJ) emLtForTruUt: faLseS~Lp faLsLt~: trlteS~Lp 
Lnto: code on: stac~] 
sizeForTruth: trueSI{ip falsity: faLseSf~ip 

[1)([toLocuLFalse=rclJr=> [args] rctJrJ) sLzeForTrlttlt: falseS~Lp faLsLt~: trueS~Lp] 

Miscellaneou.s 
printon: s 

[s append: '(negation)'. super prLnton: s] 
...J 
S~stemOrgcutLzatLon cLassLf~: c7 ParsecLNegatLon l~nder: 'Comri1er' • ...J 
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Class new tttle: 'ParsedO})jectRefereYlCe' 
subclassof: Object 
fields: 'var' 
declare: "; 
sharing: ByteCoc!es; 
asFollows.J 

"Parsec!ObjectRefere 
nce" 

I ant a node in a contpller parse tree. I represent a relnote argulnent lvillch ls a 
reference to a class or pool varlable. 

h'lirtaltzatton 
var: var 

Code generation 
emitForVaLue: code on: stacR "Turn llterallndlrect into llteral dlrect" 

[(Uctr-256) emLtForVaLue: code on: stac~] 
locaL 

[f)var] 
remote: generator 

. sizeF orV aiue 
[f)(Vctr-256) sizeForVaLue] 

M LsceLlaneous 
printon: s 

[s a,ppen.d: '08J=> '; print: uctr] 
-.J 
SystentOrgctnLzatLon. cla.ssif~: c-) PctrsedObjectReference unaer: 'Compiler'.-1 
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Class new title: 'Parsec!Remote' 
subclassof: Object 
fields: 'expr esize toRemoteCopy' 
declare: "; 
sharing: ByteCodes; 
asF ollol'vs.-J 

"ParseaRemote" 

I ant a node in a cOlnpiler parse tree, I represent an arguntent that is to be 
passed unevaluated, 

Initialization 
expr: expr 

Code generation 
emitF orV aLue: code on: stacJ~ 

[toload TftLsCtxt emLtForVaLue: code on: stack. 
toRemoteCopy emLtB~tes: code. 
code ernLtlong: tolongJlnp b~: esize. 
expr emLtForVatue: code on: staok. 
code next <- toEnd. stack pop: 1. 
(0 -esize) emit Jmp: code on: stack] 

Local 
[flexpr] 

remote: generator 
[toRemoteCop~ f- genercHor encocleSeL: ~remoteCop~] 

sizeF orV aLue 
resize f- expr sLzeForVaLue + 3. 
flesize + toRemoteCop~ sizeForVaLue + 3] 

Miscellaneous 
printon: s 

[s append: 'g'; prLnt: expr] 
..J . 
SystemOrgcLni2atLon classLf~: ~ ParseaRemote under: 'CompiLer' . ....1 

19 



(j 

Class new title: 'Parser' 
sulJclassof: ob jeer 

"Parser" 

fields: 'source clest opposite Court type tol<!en lnarr~ r~eep' 
declare: "; 
sharing: Tof<!enCoaes; 
asF oLlows-.l 

I parse tokens front source (a streant). I report each parse node to dest (e.g., a 
code generator). vV/1en an error occurs, I back up source to Inark and notify 
dest. I IU1.ve two kinds of I'nethods, token suppUers and token consunters, 
J"Vhich coroutine r1JLth each other, The coroutine that is not in control is 
suspended in the context, opposLteCourt, Token suppliers are driven [JY an 
instance Of class Reader that scans source and classifies each token by type. 
Token consunters analyze the syntax and report it to dest, The vari.able "keep" 
is no longer used, 

Initialization 
from: source to: dest 

[opposLteCourt (- thLsContext. 
mar~ (- source posLtLon. type (- 1. 
(Reader new Of: source) reactlnto: seLf] 

"Generator cOlnpile/Generator evaluate" 

To~en suppLiers 
comment: s 

[mar~ (- source posLtLon] 
contents 

[type (- o. mar~ (- SOl~rce posLtLon + 1. 
thLsContext sender (- nil. 
whiteg trlte dog [seLf resume. seLf notLfy: 'MORE EXPECTED']] 

float: i fraction: f exp: e 
[to~en (- (L+' .'+f+'e'+e) asFLoa,t. 
type (- aNu,mber. self resu,me] 

identifier; token 
[type (- cLWorcL seLf resume] 

integer: s 
[to~en (- s aslnteger. 
type (- clNlLmber. seLf resume] 

~eyword: token 
[type (- a-Keyword. seLf resume] 

Leftparen 
[type (- aLeftPa,r. self resume] 

onechar: to~en 
[type (-

[to~eyt=056~ [a-PerLod]; 
=0 133~ [aLeftBra~~]; 
=0 135::;> [aRLght8rac~]i 
=033::;> [a,Conct-Arrow]; 
=0137::;> [aLeftArrow]; 
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L 

=021:> [ctReturnArroW]i 
=0 73:> [c~SemLcoLon]; 
=017:> [aHc~nd] 

aBinary]. 
seLf resume] 

otheratom: to~'{en 
[tyre f- ~Gibberish-. seLf reslLme] 

rightparen 
[tyre (- ~RUjh-tP~r. seLf resume] 

separator: c 
string: token 

[tyre (- ~StrLng. seLf reslLme] 
trailer: s 

[ma-r~ (- SOlt-rce posLtion] 

Method syntax 
body: block I r "retu,rn the primitive nuntber, or 0" 

[t Y r e =a L eft B rac ~ => 
[seLf bLoc~; bLoc~. 
type=aKeyword ~ncLg tol~en='prLmLtLve:'=> 

[seLf ctctva-nce. tyre=aNlt-mber::> [r f- to~en. seLf advance. Or] 
seLf notify: 'EXPEC TED A NUMBER' J 

no] 
nO] 

"Generator cOlnpUe" 
declaration: bLoc~ 

[tyre;eaWorct::> [seLf notify: 'EXPECTED AN ARGUMENT NAtv1E'] 
ctest decLaratLon: bLoc~ nCLlne: to~en asArg: true. 
seLf ctctv~nce] 

" pattern" 
pattern: block 

I selector 
[selector ~ Strealn ctefcLuLt. 
[tyre =aWorct::> 

[selector ctrrenct: to~en. seLf advance]; 
=~BLnary=> 

[selector Clrrena: (USTl 0 (to~en+l )). seLf actvcU'lce; ctecLarcnion: bLoc~] 
wh-LLeg tyre = ctXeyworct clog [selector aprend: to~en. seLf advance; 

cteCLtlrcttion: bLoc~ J. 
selector emrt~J=> [seLf notLfy: 'EXPECTED A SELECTOR']]. 
[tyre =aleftArrow::> 

[selector Clrrena: '(-'. Self aava,nce; declaration: bLoc~]]. 
f)seLector contents unique] 

"Generator cOInpUelContext variableNanleslnto" 
temporaries: block 

[type=aBLnarlj ~nctg to~en=Ol 74=> "I" 
[seLf advance. 
wh-LLeg tljre=clWora dog 

retest declaration: bLoc~ na,me: to~en asArg: fC1Lse. seLf act-vance]]] 
"Generator c0l11pUelContext variatJleNclIneslnto" 
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Staternent syntax 
L ' 'fE II [] II a ternatLves: L xpr => .. ### 

I thenExpr elseExpr 
[seLf advance. 
typer-a,LeftBrac~:> [self notLf~: 'EXPECTED A [BLOCK]'] 
tnenExpr ~ self block: dest bloc~. elseExpr ~ dest bloc~. 
[type=a,SemlcoLon:> [self cascade: elseExpr after: ifExpr] self statements: 

elseExpr]. 
(retest ifExpr: ifExpr thenExpr: thenExpr elseExpr: eLseExpr] 

" cascade" 
bLocR: block 

[seLf Gl(,tva,nce; staternents: bloc~. 
t~pe=aRiqhtBrac~:> [seLf aava,nce. (rbLoc~] 
seLf notLf~: 'PERIOD OR RIGHT BRACKET WAS EXPECTED'] . 

"bodyjalternatLves/expressionjkeYI/vordlvlessagejbinaryMessaqe" 
cascade: block after: expr I vaL var oLd Temps 

[var f- (test receLvLngVar: expr. 
ouJ Temps f- dest balance. 
whiteg type=aSemlcoLon dog 

[seLf acLvCLnce. 
(vaL ~ seLf messageChain: var)=var:> 

[seLf notify: 'MESSAGE EXPECTED']. 
type=aCondArrow:> 

[bLoc~ next ~ seLf aLternatLves: val. dest unbalance: old Temps. f)seLf] 
bLoc~ next ~ vaL]. 

dest unbalance: old Temps] 
"statement/alternatives" 
loopStmt: bloCR I oldMar~ 

[oLctMCLr~ ~ mCLr~. seLf ~eyworcLMessage: false Loop: bLoc~:> [f)seLf] 
mar~ (- oLcLMar~. seLf notify: 'UNKNOWN CONTROL MESSAGE'] 

"statelnent" 
macro: blocJ~ I oLctMclr~ old Temps vaL 

[oLctMcLr~ f- mCLr~. oldTemps f- dest juggle. 
vaL ~ seLf keyword.Message: false macro: bLoc~. 
etest unjuggLe: oLcLTelnps. 
vaL:> [nbloc~] 
mar~ f- oLcLMarn. seLf notLfy: 'UNKNOWN CONTROL MESSAGE'] 

"staternent" 
statement: block I ex pI' 

[ty pe =(,lRet ltrnA rI'o W:> 
[seLf aavance. bLoc~ next ~ seLf expression. bLoc~ doesRetu,rn. 
[t ~ pe =aPe rLocL:> [seLf advance ]]. 
t~pe~(,LRLglttBrack:> [self notLf~:'SHOULDN"T FOLLOW RETURN']]; 

= aKeYl/vord,:> [seLf macro; bLoc~. type>cLPerLoct:> [seLf stcLternent: bLoc~]]; 
~aPerLoa=> retest nulLStatement; bLoc~] "dolt eot aRlql1tBrack aPerloct" 

expr f- seLf expressLon. 
type =CLConctArrow:> [bLoc~ next ~ seLf aLternatLves: expr] 
bLoc~ next f- expr. 
t~pe=clSemLcoLon:> [self cascade: bLoc~ after: expr]] 

Ilstaten1ents" 
statements: block 

[seLf sta-ten1ent; bLoc~. 
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(J 

wh.ileg type=cl,PerLod dog 
[seLf advance. seLf statement: bLoc~]] 

"alternatives / bLock / Generator evaluate" 

Expression syntax 
binary Message: rcur assign: assign "binarySelector ,.," 

I seL args 
[sel ~ to~en. seLf advance. 
args f- [type =aLeftBrac~=> [self bLoc~: dest bLoc~] Self factor]. 
[assLgn (,l,ncLg t~pe=aLeftArrow=> 

[self advance. 
args ~ [(Vector new: 2)01 f-argsj 02~seLf expressLonj itseLf]. 
seL f- [( String new: 2) 01 f-seLj 02 f-O 13 7"~" j itseLfJ]]. 

f)ctest rcvr: rc LJr selector: seL args: args] 
"tenn /messageChain" 
expression 

I LJar 
[t~pe=aLeftBnlc~=> [f)seLf bLoc~: dest bLoc~]j 

=aKe~worci=> [OseLf nlClcro: dest bLoc~]j 
;ea Word=> [OseLf lnessage Chain: seLf primary] 

"It begins J1Jith a variable nalne" var <- dest LJarLabLe: to~en. seLf adLJance. 
t~HJe;eaLeftArrow=> [f)seLf messClgeChctin: LJar] 
"It is a variable assignn1ent" Self act-LJance. 
f)dest assLgnntent: var expr: seLf expression] 

"unaryMessage / bLnaryMessClge / keYl"lJOrdlvlessage / statement /subExpression" 
factor 

I expr 
[expr f- seLf primary. 
whLLeg type=ctWord dog [expr f- seLf unar~Message: expr assLgn: false]. 
f)expr] 

"tenn / binary M essClge" 
~eyworctMessage: revr macro: bloe~ "keyword ..• " 

I seL args arg 
[sel f- Streant defauLt. args ~ (Vector new: 4) asStrectm. 
vvhLLeg type = aKeywora dog 

[seL append.: to~en. self ad.vance. 
a,rg f- [type=(,1.LeftBrac~=> [seLf bLoc~: dest bLoc~] seLf term]. 
args next f- (seL Last=03=> (dest noEvaLKe~wora: arg] dest evalKeyword: 

arg]]. 
(t~pe=aLeftArr01;\)=> [seL a.ppenct: I ~I. args next ~ (seLf adLJance; expressLon]]]. 
sel f- sel contents. args f- (args positLon=1 => (args Last] args contents]. 
bLoc~=> (f)cLest macro: bLoclz selector: seL ctrgs: args] 
f)cLest ~eyworciMessCl.ge: rCLJr selector: sel args: args] 

"nulcro/n1essageCl1aLn" 
message Chain; rcvr 

(whileg t~pe=aWorct cLog (rcvr f- seLf u.nclr~JMessage: rcvr assign: true]. 
whLLeg t~pe=a.BLna.r~ ang (rcvr f- seLf bLl1ar~Message: rCLJr assLgn: true]. 
(t~pe = aKeyworci=> (rcLJr f--seLf ~eyl;\}orctMessage: rcvr macro: false]]. 
f)rc LJr] 

"cascade/expression" 
term I rcvr 

(rc vr f- self fae tor. 
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wh-LLeg t!Jpe=aBLnar~ dog [rcvr f- seLf bLnar~Message: rcvr assLgn:· false]. 
f)rcvr] 

"keYl1JOrd tvlessage" 
unaryfv1essage: rcvr assign: assign "Jtvord , .. /I 

I seL args 
[seL f- to~en. seLf advance. 
args f- [assLgn ancLg type=aLeftArrow:> [set f- set + '(-'. self advance; 

ex pression] false]. . 
11aest rcvr: rcvr selector: set args: args] 

"factor /m.essageCl1ain" 

Primary syntax 
Litera! "A Vector, UniqueString, String, or Number" 

I t oLctMar~ 
[t~pe 

=aLeftPar:> 
[oLctMar~ (- mc~r~. self advance. 
t (- self react. tlJpe=aRLghtPaf::> [seLf advance. 11t] 
mar~ (- olct.Ma,rlz. self notLf!J: 'UNMATCHED'] 

t f- [tlJpe~aKeyword:> [to~en unique]; 5.aBLnarlJ:> [UST1 0 (to~en+1)] to~en]. 
seLf advctnce. 11t] 

"primary /read" 
primary 

I t 
[type 

=aWord:> [t (- dest variable: to~en. self advance. 11t]; 
=aLeftPa.r:> [f)self subExpression]; 
=aNu.mber:> [t (- dest lLteral: to~en. self attvance. 11t]i 
=aStrLng:> [t (- dest lLteral: to~en. self advance. 11t]i 
=a.Hana:> [self aavctnce. 

tlJre=cLRLgh.tPar org tlJpe=o:> [self notify: 'EXPECTED LITERAL'] 
11dest lLteraL: self lLteraL] 

seLf notLflJ: 'OBJE C T E XP E C TED'] 
"factor /expression" 
read" A sequence Of literaLs" 

Is 
[s f- (Vector new: 10) asStream. 
untU,g (type=aRLglttPclr org t~pe=o) dog [s next (- self lLteraL]. 
11s contents] 

"literal" 
subExpression "(" ,J" 

I expr 
[self advance. expr (- Self expressLon. 
t~re=a.RLghtPar:> [self advance. 11expr] 
self notLf~: 'NOT EXPECTED IN A (SUBEXPRESSION)'] 

" prilnary" 

Suspension 
advance "SI1Jitcl1 frOln the parser to tl1e reader to obtain anotJ1er token," 

[m.ar~ (- source position- [t~re>ClBLnar~:> [1] 0]. 
oprosLteCourt (- thLsCon text swapSender: orrosLteCourt] 
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( ntustBeDone 
(~_.-' [type=o:> [seLf terminate] seLf notify: 'UNEXPECTED CONSTRUCT'] 

/ 

( / 

'----

1/ Generator compile I Generator evaluate" 
notify: errorS tring I cteLims 

[source s~ip; mar~ - source position. 
cteLims ~ c-> (011 012 014 015 040). 
wh-LLeg (cteLims has: source pee~) dog [sol~rce next]. 
[source myenct=faLse:> [sol~rce SR ip: 1 ]]. 
dest ClbortWith-: errorString] 

resume" The reader J1as supplied another token; resurne the parser /' 
[oppositeCourt ~ th-LsContext svva,pSender: oppositeCol~rt] 

terminate 
[[dest=niL:> [] dest terminate. dest ~ nLL]. 
[oppositeCourt=nLL:> [] oprosLteCourt release. oppositeColLrt ~ nil]] 

"mustBeOone f Generator abortW Uhf Context variableNcuneslnto" 
-.J 
SystemOrganizatLon classify: c7 Parser tJnaer: ' CompLLer' .-.J 

25 



Class nettv title: 'ParseStac~' 
subclassof: Object 
fields: 'position Length' 
declare: "; 
asFollows...J 

"ParseStac~" 

I keep track of the current ana high position of the stack tl1at will be needed by 
code being cant pilea# 

Initialization 
init 

[length- f- position f- 0] 

Changes 
pop: n 

[(position f- position - n) < 0:> [user notLfy: 'Pa,rse stac~ uncterflow']] 
push: n 

[(position f- posLtion + n) > Length-:> [length- f- posLtion]] 

Results 
Length 

[fllength-] 
position 

[flposLtion] 
-1 
SystemOrganizatLon classLf~: ~ Pa,rseStac~ unaer: 'Compiler' #.-1 
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CLass new title: 'BralJoPrinter' 
subcLassof: ParagraphPr[nter 

"BralJoPrinter" 

fteLds: 'eject "Eject 'page before next paragraph if true" , 
declare: "; 
asF oLLows.-l 

Prints Paragraphs in Bravo format 

InitiaLization 
init 

[super Lnit. eject f- false] 

Writing 
eject 

[strm next f- 014; cr] 
nextpage 

[eject~ [seLf eject] eject f- true] 
print: para I runs L r 

-1 

[[e j ect~ [seLf eject. eject f- faLse ]]. 
strm appeneJ: para text. 
ru,ns f- para bravo Runs. 
L f- frame orLgLn x. 
r f- fran1e corner x. 
s t rm ne x t f- 032. lit Z II 
[Lr=seLf defa.uLtframe orLgLn x::> 

[strm append: 'L'i prLnt: L]]. 
[rr=seLf ctefauLtframe corner x:> 

[strm append: 'z'; print: r]]. 
[Leading r=seLf ctefauLtLeacUng:> 

[strm Clvpend: 'e' i print: Leading]]. 
runs f- (runso (2 to: ru,ns Length--l )) cop~. "Drop 'I' Z and eR" 
"Trans{onn runs {or cOlnpatitJilLty J/vith old {tUn" 
[runs=' \gL'~ [runs f- ' \Lg']; 

=' \gbf5 '~ [runs f- ' \f5bg' ]]. 
strm a.ppend: runs; cr. 
] 

S~stemOrganizatLon cLassLf~: c7 BravoPrinter under: 'Para,graph- printLng'.-1 



Class new title: 'ParagraphPrinter' 
subcLassof: Object 
fields: 'frctine "< Rectangle> usable area on page" 

leading" < Integer> paragraph leading" 
style "< T extStyle > for paragraphs" 
strm "< Stream> for output" , 

. declare: 'aefaultleading aefaultframe '; 
aSFolLows-' 

"ParagraphPrinter" 

Provides a streant-LLke interface for printing a succession Of paragraphs on a 
Bravo or Press fUe. The margins, leading, and style are settable instance 
variables. BravoPrinter and PressPrinter each override sonte lnessages 

Initialization 
eLasslnit I inch, 

[Lneh- f- 2540. "1 inch in lnicas" 
aefauLtframe f-

(0.75-*Lnch-) aslnteger0 (1 -*Lnch,) rect: (7.75-*ineh.) Clslnteger0 (1 O-*Lnch-). 
aefauLtLeadLng f- 0] 

init 
[seLf frct-me f- seLf defauLtframe. 
seLf Leading f- aefauLtLeadLng. 
seLf st~Le f- DefauLtTextStyLe] 

Of: strm 

Access to state 
defauLtframe [Ode fCLuLtframe] 
defauLtLeading [OctefauttLeadLng] 
frurne [r1frcLlne] 
frame f- frame 
Leading f- Leading 
style f- style 

Writing 
print: para "A diunmy, subclasses will override" 

[strm a.ppend: pct-ra text] 

Class stuff 
printehanges: Lis I s selector class old h-eacHng h-

[forg s from: lis eta g 
[user show: sier. 
s f- s asStream. 
class f- SmaLLta!.ko(s upto: 040) unique. 
selector f- (s urto: 040) unlque. 

[cLass = old:> [ ] 
[oLd=nLL:>[] old endCategoryOn: self; endChangesOn: self]. 

class stct-rtChct-ngesOn: self. 
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olcJ (- class. headLng (- 'As ~et uncLClSsLfLe(V J. 
h (- class organLzatLon Lnvert: selector. 
[hr=heactLng:>[cklSS sta,rtCa,tegor~: (heactLng (- h) on: seLf]]. 
class prLnttvlethoc1.: selector on: seLf]. 

cLassr=nLL:> [class encLCategoryOn: seLf; enctChc~ngesOn: seLf]] 
printclass: class I c 

[class Ls: Vector:> 
[forg c front: class ctOg 

[seLf prLntcLass: c; nexttJage]] 
[class Ls: UnulueStrLng:> 

[cLass <- SmCll1toLk ocLass]]. 
class pa.ra.prLnton: seLf] 

stamp 1st [ 
t (- Hser now "dcLte ancL tLme". 
s (- Streclm ctefcLuLt. 
s a,ptJenct: "'From '; append: user verslon; 

appenct.: ' on '; prLnt: to 1 ; 
append: ' at '; prLnt: to2; 
append: '."..J '; cr. 

seLf prLnt: s contents a,sPctrCl9raph] 

CLosing 
close [strm shorten; cLose] 
.-.J 
SystelnOrgclnLzatLon classLf~: ~ Pa.ra9rctr~tPrLnter under: 'Pa.fcLgraph prLntLng' . ..J 
PctragraphPrLnter cLcLsslnLt..J 
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"'----. ( \ 

----) 

Class new title: 'PressPrinter' 
subclassof: ParagraphPrLnter 
fLe~ls: 'page" < Integer> current pClge i1.umber" 

ypos "< Integer> current Y posLtion Oft page" 
press "< PressF ile > for output" , 

declare: 'defaultframe '; 
asF ollows-B 

Prints Paragraplls In Press forntat 

Inittalization 
eLasslnit I inch-

[inch- (- 2540. "1 inch- in mLcas" 
ctefauLtframe (-

"PnzssPrtnter" 

(1.1 ~*'Lnch-) aslnteger0(1·*Lneh-) reet: (7.75*Lneh-) aslnteger0 (I O*Lnch-)] 
aefcLuttframe [Ode fcntLtfrc~me] 
init [super inLt. page (- 1] 
press: press 

Writing 
nextpage [self nextpage: true] 
next page: h I n [ 

press page. 
page (- page +1 • 
Y pos (- frame ma,x Y • 
h-:> [ 

n (- page a,sStrLng. 
press setp: frCLlne mc~xX 0 (ypos + 160); 

selectf0nt: (press fontinctex: 0 stlJle: Defa.uLtTextStlJle) - 1 j 
c~ppenct: nj 
showehctrs: n length-j 
cLoseEntLtlJ: 0]] 

print: para [ 
"First, san1e deferred inltlalizatian" 
[press=nU::> [press (- PressFLle new Of: strm]]. 
[lJpos=nil::> [ypos (- fra.l'ne tna.xY]]. 
self print: pa,ra. in: ( 

Recta,ngle new orLgin: frcune origin corner: fra,me tna,xX 0 lJPos)] 
print: para in: reet I result i t r [ 

L (- 1. 
"should be SCLme for pClra, ctnd Leftover pLeces" 
leactLng (- (pC1,r(,~ stlJle indentatLon -*- press scale) asReeta.ngLe. 
vvh-Ueg [ , 

r (- rect + 
(leadLng minX 0 0 rect: 
Lea.ding mCLX X 0 [ 
frame maxY = rect mClxY:> ["no LeCldLng at top?" 0] 
o - Leact.i,n0 min Y]). 
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\ ..... -- 'press entLt~origLn: r mLnX 0 O. 
resuLt f- para presson: press Ln: r. 
t f- resuLt is: pant class. 
pant hutePress: press fLrst: L 

Lengtlt: para Length - [t:> [resuLt Length] 0]. 
t] 

dog [ 
L f- i+1. 
seLf next page . 
para (- resuLt. 
rect f- rect mLnX 0 frame mLn Y rect: 

rec t rnax X 0 frame max Y ]. 

"actd bottom LeadLng" . 
~pos f- resuLt + LeaclLng maxY] 

CLosing 
close [press close] 
press [n press] 
to Printer [press toPrLnter] 

Projector behavior 
rectOf: r [ 

( "projector-Like transformatLon, but rectangle extends to bottom Of pctge" 
,-----.' nRectangLe new 

orLgLn: (seLf xOf: r mLnX) 0 fra,me mLnY 
corner: (seLf xOf: r l11ctxX) 0 (seLf ~0'f: r mLnY)] 

xOf: x [Ofra.l11e mLnX + (x ~'* press scale)] 
yOf: y [Oframe maxY - (~ ~'* press scale)] 
ypos [n~pos] 
--1 
S~stemOrgu,nLzatLon cLassLf~: c7 PressPrLnter under: 'Paragrclph prLntLng'.--1 
PressPrLnte r cLasslnLt--1 
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Class net-v title: 'BitRect' 
5ubclassof: Rectangle 

"BitRect" 

fields: 'title "< String> title of picture" 
stripheignt "< Integer> scan lines in a buffer (private)" 
data "< Vector> of Strings. Saves the bits in the RectangLe'" 

declare: 'aefaultp[c '; 
asF olLows.-1 

BitRect is a Rectangle that relnenLbers the l1itS t-vUhin Lt, 
To crea.te and edit 'one, SaL}: 

BitRect nel/j) frOnHISer edLt, 
This installs a BitRect£dUor in the scheduler and starts it up, 
The editor is explained in BitRect£ditor. 

Initialization 
cLasslnit 

[" tJ1e defcrult picture Ls a gray rectangle" 
defc,1,uLtpLc (- BLtRect nevv fiUn: 'ctefcHtLtpic'] 

defautt [Dctefc1uLqJic recop~] 
frornuser 

[seLf tLtLe: 'BLtRect' Ln: RectclngLe nevv frornuser. 
seLf s~ueScreenBLts] 

origin: origin corner: corner title: title stripheight: stripheight clata: data 
title: title in: rect I nStrLps L strlps 

[orLgLn(-rect orLgLn. corner<-rect corner. 
"the strip Ileight is chosen so that each bUstring is about 204 [j bytes" 
strLpheLgflt(-1023/«seLf extent x + 15)/16). 
nStrLps(-(seLf extent ~+strLpheLght-1 )/strLpheLght. 
d~ta,(- Vector new; nStrLps. 
strLps(-seLf strLps. 
forg L to: nStrLps do g 

[data o Lf- StrLng new: (strLpso L) bLtStrLngLength]] 

Access to parts 
data [flcta-ra] 
title [f) t Ltte ] 

RectangLe Protocol 
= x [flseLf =x] 
bitsOntoS tream: strm I b Lts 

[forg bLts front: data dog [strm (,tppencL; bits]] 
corner~x [seLf growb~; x-corner] 
extent<-x [seLf growb~: x -seLf extent] 
growby: change I old 

[oLct.f- BLtRect new orLgLn: orLgLn corner; corner tLtLe: tLtLe 
strLphei~Jht: strLpheL(j11t datCl,: data. 

~" seLf tLtLe: tLtLe Ln: (orLgLn rect; corner+ch('lnge). 
LJ seLf copyBLtsFrom: old] 

growto: x [seLf grovvblJ: x -corner] 



o 

height<-h [seLf grovvb~: 00 Ot-seLf extent ~)] 
printon: strm 

[stnn Cl,ppend: 'a, BLtReet'] 
width-E-VU [seLf grovvb~: (w-seLf extent x)00] 

Eaiting 
copyBitsFrom: other 

I cLLppedStrLp i j nt~StrLps otherStrLps m~StrLp otherStrLp 
["copy all bits frolrL other that are rvithLn nllj area" 
m~Strips~seLf strLps. otherStrLps~other strLps. 
forg L to: Yn~StrLps Length- dog 

[forg j to: otherStrLps Length- dog 
[myStripf-11't~StrLpsoi. otherStrLp~otherStripso j. 
clLppedStrLp(-m~StrLp intersect: otherStrLp. 
clLppecLStrLp emrt~~[] 

eait I a 

BLtBLt LnLt fLLnctLon~Oi 
destba,se f-ctatao ij 
destraster(-m~StrLp vvLdth-+15/ 16; 
dest~cLLppedStrLp orLgLn-m~StrLp origin; 
extent f-cLLp peeJStrLp extent i 
sourcebase (-other ctatao j ; 
soureerasterf-oth-erStrLp wutth-+15/ 16; 
source~cLLprectStrLp origLn-otherStrLp origin; 
chec~sa,nctcaLL ]]] 

[user topWLncLow leelue. 
a~BLtRectEdLtor new picture: seLf. 
a tCl~eCu,rsori enter. 
user restcLrtup: a] 

ShOWlYlg 
saveScreenBits I strLps L 

[strLps ,:..seLf strLps. 
forg L to: strips Length dog 

[strLpso L bLtslntoStrLng: datcLo L mocte: storLng cLippectB~: niL]] 
show I strLps L 

[strLps~seLf strLps. 
forg L to: strLps Length dog 

[strLpsoL bLtsFromStrLng: dataoL]] 
strips "retu.rn a vector Of strips (Rectangles)" 

I nStrLps strLps strLpOrLgLn strLpExtent L 
[(nStripsf-cwta, length)=l~[OseLf LnVeetor] 
strLpsf-Vector new: nStrips. 
stripOrLgLnf-orLgLn. strLpExtent f-seLf wutth- 0stripheLgh-t. 
forg L to: nStrLps-1 dog 

[strLpso Lf-Reetcln9Le new or~JLn: strLpOrLgLn extent: strLpExtent. 
strLpOrLgLn~strLrOr~JLn +(0 0strLpheight)]. 

stripsonStrLpsf-ReetangLe new origLn: strLpOrigLn corner: corner. 
OstrLps] 

F ilin and filout 
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fUin: title I f L x ~ rect strips "read bUs frDln a fUe" 
[ff-ctpo flle: (tUle conccLt: '.pLc.'). 
f enct:>[user notLfy: 'no clata'] 
x<-f nextworct. y<-f nextword. 
rectf-Rectangle new origin: [origLn is: Point:>[or19inJ 0 00J extent: x 0y. 
seLf tLtle: title Ln: recto 
strLphe19htr:f nextword,:>[user notif~: 'strip heights dont m.atch'J 
strips <- seLf strips. 
forg i to: strips Length dog 

[f Lnto: ct(,1.tao i J. 
f close J 

filout I f i "J;vri.te [1its on a file" 
[f f- ctpo file: (tLtle COllceH: '.pLc.'). 
f nextwonJ f- seLf extent X. 
f nextwoni f- seLf extent ~. 
f nextvvorct. <- stripheight. 
forg i from: data, dog [f avpenct: iJ. 
f cLoseJ 

Projectors 
deselected 

["I aont care"] 
growth Thru: pro j within: aomain 

[11seLf height-clolnain he19htJ 
saveScreenBitsF rom; projector within: ctomain 

I strLps i 
[strLpsf-seLf strLrs: domain origLn. "dOinain origin is the offset" 
forg L to: strLrs length dog 

[pro j ector sClueBLts: data,o Lin: strLpso L cLLppectB y: domain J] 
selected 

["I aont care"] 
seLectionSpecies [11 BitRec tSeLec tLanJ 
shoJtuThru: projector within: domain [ 

rrojector paint: vvhLte Ln: ctorna.Ln with: storLng; 
"ciOlnai.n orL9[n is tl1e offset" 

showBitRect: self Ln: (seLf strLps: domain or~Jin) cLLrrectBy: ctolnainJ 
strips: offset "return a vector of strips (Rectangles) Offset by Offset" 

I nStrirs strips strLrOrigLn strirExtent i 
[(nStrLpsf-e{CLta length)= 1 => (1) (seLf +offset) in Vector] 
strirsf-Vector new: nStrLrs. 
strirOr19Lnf-or19Ln +offset. strip Extent f-self w Lctth 0strLpheLght. 
forg ito: nStrirS-1 dog 

[strLpso Lf-Rectangle nevv origin: strLrOrigin extent: strLpExtent. 
stripOrLgLnf-strLrOrLgLn +(0 0strirheLght)]. 

strirsonStrLps(-RectangLe new origin: strLpOrLgLn corner: corner+offset. 
f)strLps] 

Press 
complete [] 
fromPress; press name: code value: s [ 

"use controL Lnfo from (1 press file to construct Lnstance" 
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code 
=10:> [ 

S ~ s vievver. 
"width ana height" 
seLf title: title in: 

(Rectangle new 
origin: [origin Ls: Point:> [origin] 000] 
extent: s nextPoint). 

"nul'nber of strips. 
refers to same bits jlJSt read bl1 showdots (a ~Letdge)" 
striphe19ht ;c s nextworct:> [eLser notifl1: 'strip hei9hts ctont match'] 
(press (- press clatcl,) s~ip: 0 - seLf bitStringLength. 
forg s to: ctata Length dog [tJress into: ctatc~os]] 

DfaLse] 
hWePress: press first: n Length: Len I s [ 

Len=o:> [] 
(s ~ Set ne~v string: 6) 

nextPoint (- seLf extent; 
nextworcL (- stripheLght. 

press sl-zitJcode: 10 data: s; 
close EntitlJ] 

Length [OseLf bitStringLength] 
presson: press in: r I w h hs scale vv 1611 [ 

scale f- press scale. 
h (- self heLght. 
(Its (- scale*h) > r height:> [ 

"not enough roontlert on current page. 
assuyne for now tlteH Lt vVUl at Least fit on an entire page" 
DseLf] 

H) (- seLf width. 
w 16 f- H) + 15 I 16 "ll\Ji1tth to next wont b01JndcLrlJ". 
"w Ltlt vv, prints on uiol<l ben not on spruce. 
wLth W16, prints on spruce with gcnba,ge on ena" 
press setp: 00 (y (- r corner lJ - Its); 

aotsg [ 

Dlj ] 

press setcoding: I "bLtrnap" dots: W16 Lines: h; 
setlnoae: 3 "to right anct to bottom"; 
setsizewLctth: scaLe*w16 helgltt: Its; 
setw indovvw i1tth: w 16 lteLght: h; 
c1otsf°LLow. 

self bLtsOntoStream: press data], 

style ["for Lend,Lng Lnfo" DDefaultStljLe] 
--1 
SystemOrganLzatLon cwssiflJ: c7 BLtRect unc1,er: 'Picture Editor' . ...J 
BitRect cLasslnLt--1 
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ctass new title: 'BitRectEditor' 
subclassof: Window 
fields: 'tooL "<BLtRectTooL> the current tooL" 

picture " < BitRect > the picture l'ue are l'\Jorl~iYlg on" 

"BitRectEattor" 

eltrty "false if picture has not been rr'toctified" 
saveActionPic saveToolPic· "buffers for saving bac~ground" , 

declare: 'tools toolptc acttonbuttOY1S actionpic l'vtnaowmenu '; 
asF ollows.-l 

BitRectEditor edits 8itRects, 
To create, say: 

BltRect nevv fro;nu.ser edit, 
This installs a Bi.tRectEdltor in the scheduLer and starts it up, 
The edlting tools are to the left Of the picture, (T11e first one looks Uke a 
doodle), They are: dral,v-thin, erase, straightedge, gray-block, paintbrush, 
l1lagn.ifier, Tile actions for the tools are displayed aL/ove tl1e picture, 
See Bi.tf?ectTool for expLanations Of tile actions, 

CAUTION: this ordering is arL1ltrary, It is currently possible to set a new action 
for any Of the tools, so that if you are not careful, tl1e straightedge }vill start 
being a lnagnifier or l/vhatever, This shouLd get fixed eventually, 

tools = a RacUoButtons, Each button Ol~ns a BltRectTool (the active one is 11eLa 
in tool), 
actionln/.ttons = a. Vector of Radi.oButtons, The groups Of buttons are: a.ction, 
,node, pen ]/vidth, gray, anc.t grid, 
toolpic = BitRect Of icons for the tools (at side Of picture), 
actionpic = BitRect Of icons for the parts Of a tool (above picture) 
1,vindo]/vrnenu = I1lenu for bluebug, 

To edit (J copy Of the tool picture, say 
neJ-v pic~(BltRect[ditoro{:;" too/pic) recopy, 
nerv pie edit, 

To install this copy as the l11.enu picture, say 
BitRectEditor nerv toolpic: ne]/vpic recopy, 

Do tllc analogous thing to edU the action picture, 
Caution: the editor t)loJ.1JS up if you edit tile tool pictu.re itself and not a copy, 

Inttialization 
actionpic: a [actLonpic f- a] 
cLassl nit I t L 

[t f- Vector new: 6. 
forg L to: t length dog [toL f- BLtRectTooL new LnLt], 
tooLs f- (RadLoButtons new) uec: t (It: 000 wLcLth-: 20. 
wLl1dowment,t, f- Menu new strLng: 'unaer 

moue 
grow 
close 
fitout 
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p rLntb Lts' . 
actionplc (-BLtRect nevv fiUn: 'actLonplc'. 
tooLp lc (- B Lt Rec t new fiUn: 'tooLp lc' . 
seLf LnLtmenul] 

initl'nenUl I s z 
[s f- Vector new: 5. Z (- 20. 
Sol (- (RadLoButtons new) vec: ~(setbrush pa.Lnt bloc~ draw LLne blowup) at: 

000 h.eight: 2. "action" 
s02 (- (RCldLoButtons new) vec: (bLaeR, dRgralj, gra~, Ltgralj, vvhLte) at: 000 

he Lght: 2. "tone" 
s03 f- (RcutLoButtons new) vee: (0,1,2,3) at: 000 heigh.t: z. "Inode" 
s04 <- (RacLLoButtons new) vec: (1,2,4,8) at: 000 heLg~'H: z. "l/viclth" 
S05 f- (Rnd.LoButtons new) vee: (1, 2, 4, 8, 16, 32) at: 000 heLght: z. "griet" 
Clct Lonbut tons f- s.] 

picture: picture 
[tooL f- tools push: 1. 
self frclme: <picture orLgLn reet: picture eorner)] 

tooLpic: a [tooLpLc f- a] 

Window protocol 
bLuebug I 

[winclowrnenu bug 
=1 :>[seLf Leclve. (texLtflag f- false]; "under" 

=2 :> [seLf Leclve; new frclme; enter]; "l1tove" 
=3 ::>[seLf grow "qroJ;V"]; 
=4 ::>[seLf Leave; erase. "close" 

user unscheduLe; seLf. f) faLse]i 
=5 :>[seLf Leave. pLcture fitout. seLf enter]; "fUout" 
=6 ::>[seLf prLnt] "press file"] 

enter I start pt b 
[" Periodically check if the rnouse is still in the fralne. 

If not, stop shol~ing the picture" 
super shovv. self LostMouse:>[f)faLse] 
picture Sh01;\J. cHrtljf-faLse. seLf LostMouse:>[f1faLse] 
tools rese t. 
forg b frotn: aetLonbuttons ctOg [b reset]. 
"shovv action Jnenu a/Jove the picture" 
stClrtf-frame orLgLn-l. 
pt f- start-(o 0ClctLonpLc extent y). 
actionpLc moveto: pt. 
sClveActionPic f-ClctLonpLe bLtslntoStrLng. 
seLf Los t Mo use => [(t faLse] 
"fast point I can return before having to restore l1itS under menus" 
actLonpLc show. 
pt f- aet io nlntt tons 0 1 moveto: pt. "action" 
pt f- actiollIJtJttonso3 nl0veto: pt. "l1tode" 
pt f- actionln~ttons04 Yl1oveto: pt. "/,vidth" 
"shorv the next l1l-1nk ot action buttons" 
pt f- start-(O 0 (actionpic extent 1j+1 /2)). 
pt f- actionbuttons02 nl0veto: pt. "tone" 
pt f- actionbuttonso5 nloveto: pt. "grid" 
tooL brushpt: pt+l. 
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c) 

"shOv\) tool nlenu to the left of the picture" 
pt ~ stCl-rt-(tooLpic extent x 00). 
tooLpLc l110lJeto: pt. 
sa,lJC ToolPic <-tooLpic bLtsll1.toStrLng. 
tooLp ic show. 
tooLs mo lJe to: p t; se t lJaLue: tooL. " tools" 
tooL frcune: fnnnei showon: actLonbuttons] 

fbcfrat'ne: r 
[picture l110lJeto: r orLgin. 
r corner~picture corner. 
flr] 

grow I olclframe newfrcLme pt r 
[seLf Le<,1,lJe. 
newframe~pictu.re orLgLn rect: picture corner. 
CornerCarsor showwhUeg 

[pt~user mp+16. 
HJhLLeg user nobug dog 

[newfra,rne corner~pt. newfra,me comp. 
pt~user rnp+16. newframe comp]. 

while g use r c~n~bug eta g 
[nevvfra,me corner~pt. newfra,me comp. 
pt~user rnp+16. newframe comp]]. 

"clear unused areas frOJn old pictu-re to background, 
and clear nel/V picture areas to vvhLte" 

oldfrcune~ricture Lnset: -20-2. "-2 is for erasing oLd border" 
forg r frotn: (outfrcune mLnus: newfr<,u11e) dog [r cLeclr: bctc~grouna]. 
forg r frotn: (newframe mLntLS: picture) dog [r cLea,r: vvhLte]. 
picture cLtLe: pictttre tLtLe Ln: newframei SCllJeScreenBLts. 
self fnune: nevVfrCll1te; show; tCl~eClLrsori enter] 

Leave 
[[niL=S(lUeActiDnPic:>[ ] 
actLonpic bLtsFromStrLng: sa,lJeActLonPic. 
tooLpic bLtsFrolnStrLng: saueTooLPic. 
SClue Ac t LonPic ~SClue ToolPic <- nil]. 
ctirt~~[rLctlLre sClueScreenBLts. dLrtld ~ faLse]] 

LosUv1ouse [fl(fra,me h(lS: user lnp)=faLse] 
outside I pt 

[tool-ric has: (ptf-user mp):> 
[user rectbug:> 

[tool~tools bug: pt. tool fn1me: fra,n1e; showon: a,ctLonbuttons]] 
actLonpic has: pt~ 

[user rectbug~ 
[tool setfront: actlonbuttons]] 

fl false] 
redbug [ctLrtld~true. tooL rectbug] 
title [r1picture tLtLe] 
-.J 
SystemOr9anLza-tLon classLfy: ~ BLtRectEctitor unaer: 'Picture EctLtor'.-.J 
BLtRectEcUtor cLasslnLt-.J 
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/ "BitRectSelection" 
( 

"-_/ Class new title: 'BitRectSelect{on' 
subclassof: selection 
fields: 'tool "<BLtRectTooL> the current tooL" 

dirty "false if entity has flot been moctified" 
saveActtonPic saveToolPic "bu.ffers for sG!ving bacl~grot.tnd." , 

decLare: 'tools tooLpic editmentt ClctfoYlbuttons actioYLptc '; 
asFollows..J 

BLtRectSelections edit BLtRects in dOCUl11ents, The selection is alJ.vays the entire 
BLtRect, 
The editing tools are to the left of the picture, (The first one looks like a 
doodle), They are: araJ.1J-thin, erase, straightedge, gray-block, pai.ntbrusI1, 
bloJ'vup, The actions for the tools are displayed ai/ave the picture, See 
BitRectTool for explanations of the actions, 

C AUT ION: this ordering is arbitrary, It is currently possible to set a neJ/v action 
for any of the tools, so that if you are not careful, the straightedge will start 
being an eraser or J;vhatever, This should get fixed, 

tools = a RadioButtons, Each button OJ;vns a BitRectTool (the active one is held 
in tool), 
·actionbuttons = a Vector Of RadioButtons, The groups Of buttons are: action, 
,node, pen l-'Vidth, gray, and. 'grid, 
toolpic = BitRect Of icons for the tools (at side Of picture), 
actionpic = BLtRect Of icons for the parts Of a tool (al:Jove picture) 
edinnenu = lnel1U for yellOHJbug, 

To edit a copy Of tile tool pi.cture, say 
11 eJ,vpict=-( BitRectSelectiono (:-;-. toolpic) recopy, 
neJ.·vpic edit, 

To install this copy as tlte 111enu picture, say 
BLtRectSelection neJ·'v toolpi.c: nel1Jpic recopy, 

Do tile analogous thin9 to edit the action picture, 
Caution: the edi.tor bloJ,vs up i.f you edit the tool picture itself and not a copy, 

Selection Protocol 
complement [] 
Of: entity formerLy: oLdEntity at: index from: pt thru: pro j 

[doc (- pro j sLLde. seLf edit J 

Editing 
edit "flap au t rny lnenus and edit n1y entity untillnouse is lost" 

I domaLn screenRectOfEntLt~ pt ~eerEaLting growthFLag 
[dom.ain (-doc f r(,tme Of: index. 
screenRectOfEntLtv (-pro j vLsibLeScreenRectOf: 

(domain intersect: (entLt~J+ctomclin orLgLn)), 
ctLrt~J(-fatse. [nil=tooL:>[tooL(-tooLs veco I]], 
tooL frclme: screenRectOfEntLt~, 
seLf sho~t\JMenus: screenRectOfEntit~ origin. 
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~eep EcLit ing ~true. growthJLag <-false. 
wh-ileg ~eepEditing clog 

[user bLuebu9:>[ReepEditing ~false] 
user yeLLowbug:> 

[eclLtmentJ bug = 1 :> 
[seLf grovv. growth-Flag~true. ~eepEditing~false]] 

user rectbu9:> 
[pt~user lnp. 
screenRectOfEntit~ h-as: pt:> 

[clLrt~~tnte. tooL recLbug] 
tooLpLc has: pt:> 

[tooL ~ tooLs bug: pt. tooL frame: screenRectOfEntity. 
tooL sh-owon: aetLonbuttons] 

actLonpLc has: pt:> 
[tooL setfrom: actionbuttons] 

"lost Inouse - return control" 
~eep Editing <-faLse]] 

self h-ld.eMenus. 
[dirt~:>[entit~ saveScreenBitsFrom: proj with-in: clOlnain. 

dirt~ ~faLse ]]. 
"if I grevv, re-sholv the docuntent" 
growthFlag:> . 

[doc show EctitecL: index in: pro j . 
pro j cLea.r. doc show Thru: pro j]] 

grow "kludge - gro]/v L1Y getting neJ,v bits frOln screen" 
I domain visibleDol1'lain nevvframe p 

[domain. ~ctoc frarne Of: index. 
visLbleDomain<-proj vLsibleScreenRectOf: domain. 
nelvfra.nle (-visible DOlncLin recop~. 
CornerCursor showwhLleg 

[whiLeg user nobu.g dog 
[nevvframe corner~user mp. 
new f rClYne flash]. 

whiLeg (p ~ user rnpnext) ctog 
[nel/vfra.me corner~p. 
nevv frcune flash]]. 

new frcl111e clectr: wh-i.te. 
entit~ sholtv Thru: pro j within: domain. 
entit~ title: entit~ title in: nevvfrantei saveScreenBits. 
entLtlj ynoveto: newfrcLme orLgLn-vLsLbLeDomclLn origin. 
clLrtlj ~faLse] 

hideMenus 
[aetionpLc bitsFromString: saveActionPic. 
tooLp ie bits F rontString: save TooLPLc. 
saueActionPLc ~save TooLPLc ~nLL] 

showMenus: screenOrigin I pt b 
[tooLs reset. 
forg b front: actionbuttons dog (b reset]. 
"sl1ol'v action 111enu £.lhove the pi.cture" 
pt ~ screenOrLgin - (00actionpLc extent ~). 
actionpLc moveto: pt. 
sa.veActionPLc ~action pLc bLtslntoStrLng. 
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cletLonpic shovv. 
pt ~ aetionbtJttonso 1 lnoveto: pt. "action" 
pt ~ aetlonbuttonso3 rnoveto: pt. "rnode" 
pt (- actionbu.ttonso4 moveto: pt. "J;vidth" 
"show the next bank of action buttons" 
pt (- sereenOrLgin - (00 (actLonpic extent y+l /2)). 
pt (- actlonbuttonso2 l1l0veto: pt. "tone" 
pt <- aetLonbu·ttons05 moveto: pt. "gri.d" 
tooL brushpt: pt+1. 
"SI10J;V toollnen~~ to the left of the picture" 
pt (- sereenOrlgin - (tooLpie extent x 00). 
tooLpLc moveto: pt. 
save T ooLP Lc f- tooLp Lc b its Into String. 
tooLpLc show. 
tooLs rnoveto: pt; setvaLt,te: tooL. "tools" 
tooL showon: aetLonbt,~ttons] 

Class init and Access 
actionpic: a [aetionpLc f- C~] 
cLasslnit I t i 

[t f- Vector new: 6. 
forg ito: t Length dog [toi f- BitRectTooL init]. 
tooLs f- (RaGtLoButtons new) vee: tat: 000 Width: 20. 
actLonpicf-BitReet new fLLLn: 'aetLonpLc'. 
tooLp Le f- B it Ree t ne w f LLLn: 'tooLp Lc' . 
eciLtmenu,f-tvlentJ new string: 'grow'. 
seLf initAetionMenu] 

initActionMenu I s z 
[s (- Vector nevv: 5. z f- 20. 
So 1 f- (Radlo Buttons new) vee: c7 (setbrush paint bLoe~ draw Line bLowl~p) at: 

000 hei.gf1.t: z. "action" 
s02 f- (RacLioButtons neltv) vee: (bLac~, cH~gray, gra.y, Ltgray, white) at: 000 

height: z. "tone" 
s03 f- (RcuJLoButtons new) vee: (0, 1,2, 3) c~t: 000 height: z. "J'node" 
s04 <- (RadioButtons new) vee: (1,2,4,8) at: 000 height: z. "//vidth" 
s05 f- (RadLoButtons new) vee: (1,2,4,8,16,32) at: 000 height: z. "grid" 
aetLonbuttons f- 5.] 

tooLpic: a [tooLpLc f- a] 
--1 
SystelnOrganizatLon eULssLfy: c7 BLtReetSeLeetLon uncter: ' PLcture Editor'.--1 
BLtRectSeLeetwn eLasslnit...J 
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( "BitRectTool" 
~- CLass nell\) tttLe: 'BitRectTool' 

c) 

subclassof: Object 
fields: 'action "< Uniet ueStriYlg > the current action" 

pencil "<TurtLe> used for draw or straiyht-edge" 
brush "<BitRect> source for painting" 
mode "< Integer> hoYlJ brush combines with the destination" 
tOYle "<Integer> a spatiaL haLf-tone coLor (4 bits by 4 bits)" 
grid JJ < In.teger> all mouse points are rounded to this'" 

decLare: 'bLowupScaLe graYPf2rLS brushpt '; 
asF ollovus-' 

A BLtRectTool paints on the screen, 
A tool is a cOl'nbinatlon Of action, }node, pen-I/vidth, gray, and grid, 

action is one Of: l1ulke-brush, paint, block-of-gray, dral/v, straight-edge, 
lnagnify, 

lnode is one Of: store, or, xor, and, (hovv tooL is contbined }vLth picture) 
pen-width is 1, 2, 4, or 8. (t,vidth Of the pen) 
gray is one Of: black, darkgray, gray, Lightgray, I'vhite. 
grid is one Of: 1, 2, 4, 8, 16, 32, (rninirnum spacing Of ntouse points) 

fvlenus for each part of a tool appear aL-JOve the picture (in the sante order), 
.Sonte actions do not use certain Of the other parts of a tooL 
(exCl}nple: Block-of-gray does not use pen-}vldth,) 

brushpt = Point in the rnenu l'Vhere brush is s/1OJ/vn, 
qraypens = Vector Of Strings Of bits in pens, 

TooL action 
bl.ocR [seLf getRectangLe color: tone mode; mode] 
blowup I smalLRect bLgRectFrame 

[smallRect<-seLf getRectctngLe. 
biqRectFrctme ~ Rectangle new origLn: snlalLRect corner 

extent: 404 + (sl'nalLRect extentc'l\·bLowupScClLe), 
sm{'lLLRect ernrt~ org biqRectFnune l1LtStrLngLength>2000:> 

[pe nc il f retme fLc~sh. n nil]. 
[user screenrect has: biqRectFra,lne corner:>[] 

biqRectFra.lne rnOlJeto: sma,LLRect oriqLn-biqRectFrame extent. 
user screenrect has: l1LgRectFralne orLgLn=>[] 
"can't find a space for NDI,vn up Unage" 
pencil frc~nle fLash. OniL]. 

seLf bloWUp: smaLLRect to: bigRectFra,me] 
blOWUp: smaURect to: bigRectFrame 

I biqRect box pt i turt fLag bLts 
[bLts ~ bigRectFrarne bLtslntoStrLng. 
bLgRect ~ LJLgRectFralne Lnset; 202. 
smaLLRect LJLol'VUP: bLgRect orLgLn b~; bLoWltpScaLe. 
tUTt ~ Turtle LnLt. 
box ~ 000 rect: (blOlI\JUpScC1Le-1)0(bLovvupScctLe-1). 
"keep edLti119 in /1!DI.VUp nl0de until tile user presses a. button 

au tsLde the hi9 rect" 
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r--"" , 

U 

wltileg flag clog 
[b~Rect has: (pt (- user rnp):> 

[box moveto: bigRect origin + (i <- pt-bigRect originlbLovvupScale). 
turt place: srnclLLRect origin + (i/blovvt~pScale). 
user redbug:>[box color: bLacI~ mode: storing. 

tttrt blac~j go: 0] 
Hser~ellowbug:>[box coLor: white m.oele: storing. 

tltrt whLtej go: 0] 
use r bLueb ug:> [big Rec t flash]] 

user Gtn~bug :> 
[(bigRect inset: -50 -5) has:pt:>[bLgRect flash] 
"quit" fLag<-faLse]]. 

bigRectFrcune bitsFromString: bits] 
bru.sh: sourceRect "use the bits in the BitRect sourceRect as a brush" 

I minpt maxpt pt offset 
[" The inner pai.nting loop should be fast - aLL the extra faLL age below 

is to lnove tests outside of the inner loop" 
sourceRect moveto: brttsh.ptj show. 
Ininpt f-seLf frctme origin. 
mctxptf-seLf frctme corner-soltrceRect extent. 
0ffsetf-sou.rceRect extent/2. 
"If lnode is storing or oring, use "brush cornmand, oti1en-1Jise bit, 

LIse the unclipped fonn of bru.shing and grid= 1 J,1Ji1en possible" 
[tHode <xo ring Clnctg grid= 1 :> 

[whUeg user redbug dog 
[minpt5.(ptf-ltSer mp-offset) andg pt5.mctxpt:> 

[sourceRect brush.: pt lnode: Inocte color: tone] 
sourceRect bntsh: pt mode: mocte color: tone cLippect.B~: seLf frcune]] 

ntode~xoring ctHctg grid= 1 :> 
[wh.iLeg user rectbug dog 

[ntinpt5.(ptf-user mp-offset) anctg pt5.maxpt:> 
[sourceRect bLt: pt mode: mode] 

sOHrceRect bLt: pt mode: mode cLippectB~: seLf frame]] 
m.ocle <xoring:> "qricl is > 1" 

[vvh.iLeg user redbug dog 
[lHinpt5.(ptf-seLf mpOnGrid-offset) anctg pt5.maxpt:> 

[sou.rceRect brush.: rt lnode: 111o(,te color: tone] 
sourceRect bntsh.: pt mode: mOM color: tone cLipredB~: seLf fra,me]] 

"grid is > 1 and Inode2xoring" 
while g user rectbug dog 

[minpt5.(ptf-seLf mpOnGrid-offset) anctg pt5.maxpt:> 
[sourceRect bLt: pt mocte: mode] 

sOltrceRect bLt: pt mode: mode cLippedB~: seLf fra111e]]. 
sOHrceRect cLea.r: white] 

draw 
[tone =HJh.ite org tone =bla.c~:> 

[pencil place: seLf mpOnGrL(J-pencLL frame orLgLn. 
grLct=I:> "ntake drarvi.n9 J1Jith grid 1 fast" 

[ltVh.ileg user redbug dog 
[pencil goto: user mp-pencLL frarne origin]] 

HJh.iLe g user rectbuq dog 
[rencLL goto: seLf mrOnGrLct.-penciL fratne origin]] 
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seLf brush: gra.~ pe ns 0 pe nc iL ltV Ldth] 
getRectangLe I rect nevvrect sta,rt t "rect lnust be in l'ny fralne" 

[" tile rect-nel1Jrect stuff is so that the cOlnplenLentLng stays 
on for a I/V 1'1Lle" 

sta,rt <-seLf tnp OltG rid. 
rect~newrect~(Recta,ngLe new orLgLn: start corner: sta,rt) 

Lntersect: seLf frame. 
"lnove the cursor slightly so tha.t the user wiLL notice the rectangle 

being contplentented" 
user cursorLoc~staxt+4. 
whiLeg user a,n~bug dog 

[rect~newrect . 
rect camp. 
t~seLf mpOnGrLd. 
newrect<-(Recta,ngLe new orLgLn: (start mLn: t) corner: (sta,rt ma,x: t» 

intersect: seLf frame. 
rect comp]. 

llrect] 
Line I start encL w LeLth 

[stctrt~seLf mpOnGruL-penctL fra,me orLgLn. 
width~pencLL vVLdth. pencLL xor; vvLeLth: 1. 
whileg user rectbug ctOg . 

[end.~seLf mpOnGrLet-penciL fratne orLgLn. 
pencLL xor; place: StClrt; goto: end; place: staTt; goto: end]. 

[tone = 11\JItLte::> [penc LL 1l\JhLte] penc iL bLac~]. 
pencil lVLettlt: vvLdth; place: start; goto: end] 

nlpOnGricl "return n1.ouse point rounded to grid" 
[f)user mp+(grLcL/2) I grLd] 

paint 
[self brush: brush] 

redbug [seLf perform: action] 
setbrush I rect 

[rect(-self getRectangLe. 
rect elnpt~ org 50 050<rect extent:>[pencLL frarne fLctslt] 
bruslt tLtLe: 'bruslt' Ln: rect; saueScreenBLts. 
bnlslt n1.oueto: 000. 
action (- ~ pa.Lnt] 

Tool selection 
brushpt: pt "set tile point at Jlvhich the current brush vvlll be s!1oJ/vn" 

[brushpt(-pt] 
frarne [f) pe nc iL f ra·me ] 
fra.me: f [penciL frame: f] 
setfrom: butvec I pt 

[butvec o 1 hClS: (pt ~ user mp) => 
[action (- blnueco 1 bug: pt] 

butvec02 has: pt :>[tone ~ butuec02 bu.g: rt. 
tone=ll\JhLte :>[pencil 1l\JhLte] pencLL bLclC~] 

butvec03 has: pt =>[mocte f- butuec03 bug: rt] 
blttvec04 has: pt :>[pencLL H)uttlt: (butvec04 bug: rt)] 
butuec 05 has: pt => [grLct. (- bu.tuec 05 bug: pt] 
] 
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I 

"-----
snowon: butvec 

[butvee o 1 setvaLue: action. 
butveeo2 setvaLue: tone. 
butveeo3 setvaLue: mode. 
butveeo4 setvaLue: pencil wldUt. 
butveeo5 setvaLue: grLd] 

Class initialization 
cLctsslnit I reet saveBLts t i 

[blow up Scale (-5. 
"ntake a vector Of gray pens" 
reet (- 000 reet: 909. 
sa,veBLts(-reet bitslntoStrLng. 
t (- Turtle init. 
gra~pens (- Vector new: 8. 
forg L to: 8 dog 

(t wLdth-: 1,. 
reet clear: whLte. 
t place: 4 04 i go: o. 
gra-~penso L (- BLtReet new tLtLe: 'gray pen' Ln: reet. 
(gra~renso L) saveSereenBLts]. 

reet bitsFromStrLng: saveBLts] 
init 

-.J 

(pencil <- Turtle new) LnLt; blael~; wLdth-: 2. 
(brush (- BitReet new) tLtLe: 'brush-' in: (000 reet: 16016). 
tone (- bLa-c~. mode (- O. grLd (- 1. act Lon (- ~ cLraw ] 

S~stelnOrganl.za-tion etassLftj: (,~ BLtReetTooL l~ncter: 'PLctt,~re EcUtor'.-.J 
BitReetTooL eLasslnit-.J . 
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l "RacLioButtons" 
\''--- CLass new title: 'RadioButtons' 

subclassof: Object 
fields: 'vee "< Vector> values correstJonding to the buttons" 

cur "< Integer> button currently selected" 
reet "<Rectangle> contains all the buttons" 
size "<Integer> l-vidth. or height of a button'" 

declare: "; 
asF ollol'vs-.J 

A RactioButtons is a ro]/v or COlUJ11n of square regions ("buttons") on the display 
screen. There is ahvays exactly one button pushed. (RadioButtons is a J110del 
of the station seLection t1uttons on a car radio.) The pushed button has a black 
box around it. Each button has a value associated l,vUh it, ]/vhi.ch is returned 
]/vhen the button is pressed. RadioButtons ],viLl 110t destroy a 111enU picture 
(BURect) dispLayed in Us area, but the R,uUoButtons has no knovvledge of the 
picture. 

Pttsning a Button 
bug: pt I r a 

[r ~ (pt - n;;et origLn - (1 01)) / si2e. 
a~rx+ry+1. 

f)self pt-~sft: a] 
/ pusft: a 
~- [self release: eur tftenPt-~sh: a" 

f)veeo(eur ~ (,1,)] 
setvalue: v I L 

. ["if value has been lost, set self to I" 
Lf-(vee fina: v) max: 1. 
self p usft: L. f) L] 

Init and State 
has: pt [f)reet has: pt] 
moveto: pt . 

[reet moveto: pt, 
eur ~ 0, 
f)reet eorner x 0 reet orLgLn ~] 

reset [eur~o] 
value [f)veeoelLr] 
vec [Ovee] 
vec: vec at: r height: size 

[reet f- r reet: r+ «vee Length 0 1 )o*size), 
eur f- 0] 

vec: vec at: r width: size 
[reet f- r reet: r+ «1 0 vee Length)*-sLze). 
cur f- 0] 

Private 
release: a thenPush: b I boxer offset 

[ct=b:>[] 
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Offset ~ [sLze=rect extent ~~[sLze 00J 00sizeJ. 
\~___ [a,;cO~[boxer ~ Recta,ngLe new origin: (offset-*(a,-l )+rect orlgLn+l) 

extent: sLze 0sLze-l. boxer compo (boxer Lnset: 202) compJ]. 
b;cO~[boxer <- Rectangle new orlgin: (offset~'~-(b-l )+rect origLn+l ) 

extent: sLze 0sLze-l. boxer compo (boxer Lnset: 202) compJJ 
-.J 
S~stemOrga,niza,tion classLf~: ~ RaaioButtons unaer: 'Picture Editor'.-' 

,,--
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"Documen.t" 
~' CLass new titLe: 'Document' 

t~'~ 

subclassof: Object 
fieLds: 'entities }lvindows' 
decLare: "; 
asF oLlows.-J 

A collection of entities sllovvn tl1rouqh a collection of vvindol/vs, The l'vindows 
are currently stored in a vector, Subclasses nUIY override lnany of Iny 
lnessaqes, 

InitiaLization 
init 

[vvLnctows f- ~ 0] 

Aspects 
o index 

[OentLties o Lndex] 
entities 

[OentLties] 
entitylndexAt: pt 

[user sllbcklSS job] 
entitylndexOf: entity [f)(entLties fLnct: entLt~) > 0] 
frame 

[user subcLassjob] 
frame Of: index 

[use r subclass job] 
, heigh.t 

[OseLf fra,me he Lgh-t] 

Viewing 
isntSeenln: w 

[w Lndovvs f- w Lndovvs cleLete: w] 
isSeenln: w 

[w Lndows f- w Lnaows , w] 

Showing 
showEdited: index in: pro j I d Y aaynaLn [ 

aornaLn f- seLf fra,nleOf: Lndex. 
d Y (- entLtLeso Lndex growth Thra: rro j wLthLn: damel,Ln. 
a Y =0:> [r ra j Ln1rrLnt] 
[d Y < 0:) [pro j ra.Lnt: vvhLte in; dornaLn w Ltn: storing]]. 
seLf LnlprLnt: Lndex grown: elY Ln: proj] 

showThru: rroj 
[user sltbcLassjob] 

typeset: index in: pro j 
[entLties o Lndex t~resetln: pro j ltV LthLn: (seLf frame Of; Lna,ex)] 

.~) Editing 



,.. nqJlace: inde)\ by: ents 
\.__ [entLties f- entLtLes rerLace: Lnctex to: Lnctex b~: ents] 

As enttty 
cteseLectea 

["I don't care"] 
growth Thru: pro j ~\)Lthin: domain 

[llseLf he Lgllt - domcl-in he LghX] 
selected 

["I don't care"] 
seLectionSpectes 

[t1SeLectLon] 

Changing 
entitylndex: index old-Entity: entity 
-I 
SljstemOrgcLnLzcHLon cLassLflj: c-) Document under: 'DoclLments' . .-1 
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Class ne~\J title: 'Galley' 
5ubcLassof: Docuynent 
ftelds: '!;1J[drh ~)ottOY'{ts top press editea' 
declare: "; 
asF ollo~vs-' 

"Galley" 

A single calu.Jnn I1Jldth ~vlde of canti9uaus entitles, The top of the first entity 
i.s at y=tap; tlle battan1 of the i-th entity is at y=battam o [, 

IrtttiaLizatton 
with: entities width: wicttn [ 

seLf ~vLth: entLties ~'vLctth: wLath bottoms: bottolns top: 0] 
with: entities" width: lvutth bottorns: bottoms top: top [ 

super LnLt. 
ectLted ~ fC1Lse. 
[top=nLL:> [top ~ 0]]. 
[wLctth=nLL:> [wutth (- 515 ""'6.5 Lnches"]], 
[bottOlllS =nLL:> [seLf cornputebottOlns ]]. 
press =nLL:> [press f- foLse]] 

Aspects 
"bottoms 

[()bottoms] 
Gomputebottoms I pro j ~ frame L [ 

[bott0l11s=nLL org bott0l11S Length;t:entLtLes Length:> [ 
bottOlns f- Vector new: entLtLes Length]]. 

bottornso I ~ ~ ~ top. 
frame ~ seLf fret-meOf: 1. 
proj (- Projector new projectLng: ~ asPoLnt of: nLL onto: a asRectangLe. 
forg L to: entLtLes length (tOg [ 

bottonlSo L ~ ~ <- ~ + 
(entLtLesoL grovvthThru: proj ll\JLthLn: frame)]. 

f)bottoms] 
frame 

[()seLf InLnX 0seLf rnLnY rect: seLf maxX 0seLf ntaxY] 
frarneOf: index 

[() RectcI.ngle new 
origLn: (PoLnt new x: a 

~: [Lncfex=l:> [top] bottorns o (Lnuex-1)]) 
corner: (PoLnt nel'\) x: wutth ~: bottomso Lndex)] 

framesShifted: dX Y I t b L d Y ~ 
[L ~ ctXY x. dY ~ cLXY ~. b ~ top+dY. 
()bottonls transformg ~J tOg [t ~ b. b ~ ~+ctY. (L0t rect: L-Hl\Jutth0b)]] 

height [OseLf max Y -seLf l'nLn Y] 
maxX 

[Ow Lctth] 
maxY 

U)[bottoms length=o:> [top] bottOlns Last]] 
minX 
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[00] 
\,--,' minY 

I 

~/ 

[Otop] 

Snow[ng 
imprint: index grown: d Y in: pro j I L Y 

[y <- bottOlnsoLnctex. 
seLf bubbLe: Lnctex by! ct Y • 
proj reeeLve: (00(y+ctY) reet: 32000 asPoLnt) from: proj at: 00y. 
pro j LmprLnt] 

show [ 
lLser restartup: ( 

GCllLeyWLndoJ;v new on: seLf na,meet: [press:> [press name] 'u,nncl-med'])] 
show Thru: pro j I L fr [ 

fr ~ proj apertlLre. 
L ~ bottoms fLnd-Sorted: fr mLn Y. 
(lseLf Sl10W Thru,: pro j entLtylncLLces: (L to: ( 

(bottolns f LndSorted: fr l11CLX Y) lnLn: bottoms Length»] 
sholtv Thru: pro j entitylndices: index [ 

fOrg Lnctex fr0l11: Lnctex eto g [ 
entLtLesoinaex showThru,: rroj wLthLn: (seLf fral11eOf: Lnctex)]] 

show Thrtt: pro j within: frame 

Selection 
entitylndexA t: pt 

[pt Y between: seLf mLn Y CU1ct: seLf max Y:> [flbottoms fLnctS'ortect: pty] 
f) faLse] 

. Editing 
bubble: index by: ,tY I i 

[<,l,Y =0:> [] 
forg L from: Lnctex to: bottorrls Length dog 

[bottoms o L ~ bottomso L + eLY]] 
insert: ent height: ht after: index It" index=O for [Jeqinnl.ng" 

[t (- [Lndex=O:> [top] bottol11s oLnctex]. 
seLf lnll)bLe: Lnctex +1 by: he. 
entitles <- entitles replace: index+l to: index by: ent LnVector. 
bottolns ~ bottoms repLace: index+l to: int-lex by: (t+ht) LnVeetor] 

replace: index by: pairs If" pairs fornl is (( ent H. ent) (fralne ... franl-e))" 
[sll-per repLa.ce: index by: pa-Lrso 1. 
bottOlns (- bottorns replace: Lndex to: Lnuex by: 

(pairs o2 transfonng f tOg f l11CLXY)] 

Press 
fromPress: press name: c value: v [ 

c=O:> [/ 
v =nLL:> [ 

"Lnit, read, encV' 
user ciLspLayoffwhLLeg [ 
(entitles (- Set nevv vector: 50) aprenct: press. 
seLf V\Jith: entLtLes wLdth: J;vLath bottOlns: bOtt0l11S top: top]] 
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user notif~: 'illegaL user of code a']; 

"read specLaL stuff front press part" 
=-6::> [ 

wuHh f- v nextworct. 
bottoms f- Vector new: v nextworct "nurnber of entities". 
forg c to: bottOlns length clog [bottomsoc f- v nextworct.]] 

user notif Ij: 'ULegc~L code'] 
hardcopy [ 

seLf save. 
press toPrinter] 

save [ 
edLtect:> [ 

seLf toPress. 
ectLtect f- false]] 

toPress I p L w [ 
ltSer ctLspLclljoffwhUeg [ 
[press::> [press reset] 
press f- dpO pressfLLe: (user request: 'tljpe a press file name')]. 

w f- w Latlt ~*- press scale. 
i ~ 2540 "inch in lnLcas". 
p f- PressPrinter init. 
p press: press; 

frame (- (Rectangle new "in lnLcas" 
"trlj e(,luaL Left/right margins for now" 
origLn: (8.5 *0 clslnteger - w /2 0 (1 -*L) 
extent: vv 0 (9:~L)). 

"for now, prLnt everljthing" 
forg i from: entitles ctog (p prLnt: i]. 

"write add itionaL controL info" 
r ~ press d(nc~. 
press 

partg [ 
r nextvvord f- wutth; 

nextltVord f- bottoms Length. 
forg i frOln: bottorns dog [p nextword f- i]] coGle: -6; 

close] 

"an aLternatLve wa.1j Of doing things is to define Cl, projector-Like 
printer. see prLnter.st a.nd printerchanges.st for some LikeLy code" 
"p f- Printer new projecting: seLf onto: press. 
self showThrtJ: p entLtljlndLces: (I to: entLties Lengtlt)."] 

Bravo 
readlJravo: strm width: width" I e s "l'vldtl1 is in points (72 per inch)" 

[e ~ (Vector new: 100) asStream. 
/--, s ~ DLctLonc,lry Lni!. s Lnsert: a with: StljLe ctefcHtLt. "for sF-zaring style" 
1,,,_) u,ntLLg strm enct dog 

[e next (- TextEntLtlj neltV reactBnlvo: strm st~Jles: s] 
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c 

self vvLth; e contents width; width] 
write[lrctuo: fie 

-1 

[forg e from; entitLes dog 
[e }vrLteBrc~uo; fJ] 

S~stemOrganizCltLon cLassLf~; c> GClUe~ uncler; 'Documents' . ...1 
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CLass new title: 'Page' 
sU.Jclassof: DocuYYlent 
fields: 'l?attem frarttes ' 
declare: "; 
asF ollows-' 

"Page" 

A bounded rectangular area defLned by pattern (vvl1ich 1/vill be a pattern page 
eventually, but nOJ/v is just a rectangle) on J;vhLch enUtyoL is posLtLoned vvLthin 
{rcl1nes o i, 

Initialization 
vat tern: pattern 

[entLtLes ~ frcunes ~ wLndows ~ ~O] 
~vith.: entities in: frames 

Showing 
frame 

[l1pattern "temporarily"] 
frcnneOf: index 

[11 frames 0 Lnetex] 
height 

[l1pattern hei9ht] 
irnprint: index grown: d Y in: pro j "(or l1DI1V, allDJ,v gro1,v th" 

[fretmesoLndex growb~: elY. proj LmprLnt] 
shot11 Thru: pro j 

[self show Thru,; pro j translcnecL: 0] 
SholvThru: pro j translated: dXY I Lnctex frame aperture 

[apertu,re ~ proj a,perture. 
forg LnGtex to: entLtLes length dog 

[frame ~ frames o Ln(,tex + dXY. 
f ra,me Ln te rsee ts: ape rt ure:> 

[entLtLesoLndex showThru,: proj wLthLn: frame]]] 
show Thru; pro j within; domain 

[self showThrlt: proj tn-tnslateeJ: aonta,Ln orLgLn-pattern orLgLn] 

Eaiting 
entitylndexA t: pt I i 

[forg L to: entLtLes length dog 
[frameso L has: pt:> [r)L]]. 

f)fatse] 
occupies: rect I fret,me 

[forg frame front: frames dog 
[fret,me Lnte rsee ts: ree t:> [f) true ]]. 

flfLtlse] 
replace: index by: pairs" pairs {arm. is «( ent . ., ent) ({rclIne .,. (ralne))" 

[super repwce: Lndex b~: paLrso 1. 
frctntes ~ fra,ntes repwce: Lnctex to: Lndex b~: paLrso2] 

-' 
S~stenlOrga,nLzeltLon clclssLfld: c7 Page under: 'Docunlents'.-' 
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Class new titLe: 'ParagraphEaitor' 
subcLassof: TextSelection 
fields: " 
declare: "; 
aSFolLows-' 

"ParagrarJhEaitor" 

This version of Paraqrapl1Editor (for use in CodePanes) is based on TextSelection 

h'litialization 
para: entity frame: frarne [seLf fra.me ~ fra.me] 

Scheduling 
enter [ 

t~pein ~ fc,llse. 
seLf shovv; seLec t] 

leave [seLf compLeynent: off] 

Public Messages 
fixframe: f I ct~ window [ 

f=niL~ [] 
ct~ ~ [rroj=niL~ [0] seLf frameoffset]. 
([proj=njl~ [proj ~ Projector nevv] proj]) 

projecting: 000 of: nil onto: (window ~ f copy); 
typeset: entLt~ in: ( 

Rectclngle new origin: 20ct~ extent: f I-vLctth.-2 0 9999) 
as: DefcluLt TextSt~Le. 

(lwindow] 
formerly [noL<-t EntLt~] 
formerly: oLdEntity 
frame~ f [seLf fixframe: f] 
Izeyset 
Scrap ~ s [Scra.p ~ s] 
scroUby: nip [ 

n ~ (n ,~ seLf LLneh.eLght) max: seLf fnLmeoffset . 
p ~ 00(0-n). 
pro j trculskLte: p; 

screenFrcnne lnoueb~: p. 
seLf sho w; seLec t ] 

scrol1Pos I t [ 
t ~ self he Lgh.t - seLf LLnehe ight. 
t=o~ [no.o] 
flO.O - seLf frctm.eoffset / t] 

scrol1To: f [seLf scrolLUp: self frameoffset + (f*' seLf height) - 4] 
scroLLUp: n [seLf scroUby: n/seLf lineheLgh.t] 
select: t [ 

self cOlnrLement: off. 
cl ~ C2 ~ t. 
seLf selec t A nctScroLL] 

selectAndScrol1 I L cty ely [ 
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l ~ self LLnel1e ight. 
self seLec t. 
cl ~ f- (proj screenHaLrBeforeCl1ar: CI) mLnY. 
ct~ f- c 1 ~ - pro j screenArertu,re mLn Y. 
[cL~ ~ a:> [ 

d~ f- cl ~ + l - I - proj screenApertu,re maxY max: 0]]. 
cL~¢ 0::> [self scroLlb~: (d~ abs+l-l) / l ~~ cl~ sign]] 

sel.ecting I t pt [ 
t (- proj charNearScreenPt: (pt f- user rnp). 
seLf contpLement: Off i fLnt~pe. 
t = c I a.ncLg (c 1 =c2 andg c I r= 1 ):> "double bug" 

[f)seLf seLec tvvo rd seLec t] 
OseLf seLectLng: pt] 

seLectionAsStream [f) Streatn new of: entLt~ text front: c 1 to; C2-1 ] 
seLecuvorct "Select br(lC~~eted or wonl range for cloltbLe-cLLc~" 

I a· b aLr t leveL open cLose s 
[c\,(- b(- cHrf- -I. 
oren f- 1([« "" 

close (- ')])> "" 

[c 1 > entLt~ Length::>[tf-c 1 -I ] 
c 15.1 :>[dLrf-1 . tf-C 1 ] 
t(-open fLnct: (af- entLt~o(CI-l». t>o:> "cteLLm on l.eft" 

[dLrf-l. b<-cLoseot. t(-Cl-l] "ma.tch to the rl9ht" 
t<-cLose fLnct.: (af- entLt~oc I). t>o:> "cteLLm on right" 

[cHrf--l. bf-openot. t-f-Cl] "match to the Left" 
a(- -1. t(-c 1 ]. "no cteLLtns - select a to~en" 

l.eveL(-I. s (- entLt~ text. 
u.ntiLg (LeveL=o org [ctLr=1 ::>[t~s length] t5.l]) dog 

[so(t(- t+ctLr) = b::> [LeveLf- leveL-I]; "LeCl.vLng nest" 
= Cl::> [LeveL<- leveL+l ]. "enterLng nest" 
a·= -I::> [(so t) to~enLsh::> "to~en chec~ goes Left" 

[t=I::>[CI f- dLr-f- I. t(- C2]] 
ctLr=-I::>[CI -f- t+l. cHr(-l. tf-C2] "then right" 
LeveL(- 0]] 

[le veLr=o:> [t (- t +ctLr]]. 
ctLr= 1 ::>[C2 f- t] C 1 (- t+l] 

show [ 
pro j LlnprLnt. 
seL (- Off] 

typing [seLf ~bcL] 
unseLect [self cOlnpLement: off] 

PrLvate 
frameoffset [ 

"a. usefUL nu·mber" 
f)rroj screenFrame mLnY - rroj screenArerture mLnY] 

height [ 
fHrroj screenHaLrBeforeChar: entLt~ Length+l) ffia-XY -

rroj screenFrayYlc mLnY] 
Lineheight (Oproj textStyLe LLneheight] 
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( sel,ect (seLf select In: nit] 
~___ seLectln: w ( 

--' 

(c I =nit:> [c 1 <- c2 ~ 1 J]. 
seLf coyytpLement: on]. 

S~stemOrga,niza,tion classLf~: c7 pa,ragrct,pItEditor unaer: 'Documents' . ..J 
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Class new title: 'Projector' 
sUbctassof: Object 

"Projector" 

fields: 'screeYlfrarrle para textStyle seLOrigin seLComer 
screenJ\ perture screen aperture sLide symvoLisYl't reduction 
translation' 

declare: "; 
asF oLlows-l 

I project the RectangLe 'aperture' of a slide 'slide' (see l1elDIV) onto the Rectangle 
'screenAperture' of a Screen 'screen', SY111holi.zing each entity of the slide 
according to a SYl1lboli.snl 'synll1olisHl' understood only tJy the slide, 

A sUde is any object (usually a document, or part of a doc~l1nent) that 
responds suitably to the Inessage: 

shorv T hru: pro j 
vvhere proj is a Projector such as rne, In response to that nlessaqe, the slide's 
displayable entities should pass Ine l11.eSsaqes to tell me to display thein, To 
display a Paragraph' para' aligned in a Rectangle 'frclIne' according to a 
T extStyle 'textStyle', I first Inust tJe prepared l1y telling Ine: 

pro j typeset: para in: fralne as: textStyle 
after l'vhich I can [Je told to display the last typeset paragraph by: 

pro j ilnprint 
or to find out 1'vhere the char'th character rvould be displayed by: 

pro j l1aLrBeforeChar: char 
or to firut out by hOl,V rnuch frcune lnust be grol,vn (or shrunk) in height in order 
to dispLuy all Of para hy: 

pro j fnuneGrol-vth 
or to do oth.er actions Of that kind, Caution: the 111essClges 'ShOl/V' and 'reshovv' 
S/10uld not intervene, LJecause they l1U1.y cause ot/ler pClraqraplls to be typeset, 

All coordinates in this class are slide coordinates except J-vhere the l~ord 
'screen' arJpears in the nalne Of the variahle or 111essaqe, or IV here the lUl1ne is 
'eraseRect(s)' or 'keepRect', 

For efficiency, I renlenli?er certain frequently needed valu.es, as follOl'vs, 

The PoLnt or Integer 'reduction' records the ratio Of the size Of aperture to the 
size Of screenAperture, The x curd y COl11 ponents Of reducti.on rnay differ, but 
both Inust he inte9ral, The lnost conunon reductions are I and 2, 

The Poillt 'translation' records the distance hetl/veen screenAperture and the 
reduced aperture, 

Several o/Jerarions reqUire a.n i.nk arqunlent; the alternatives are storin9, oring, 
xorin9, and erasinq. Sonle require a tone arqurnent, such as J.-vl1ite, 111ack, gray, 
ltqray, dk9ray, or tJackqround,· For a 1110re cornplete description Of the enCOding, 
see class Rectangle. 

Operations are provi.ded to aid te.xt selection. Sante deaL. IvLth the ends Of a 
l1iqhL.iql1ted selection, rect(1119Ies Of zero Ividth, IVI1/CI1 are here called '/1airlines', 
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I 

\ Class Screen does not yet exist, so nty paint operations are currently being 
perfonned by class Rectangle. 

I provide a large nuntber of services, sante of vvhich lnay prove superfluous as 
experience is gained. At sante future tilne, such services ntay be elilninated. 

InitiaLization 
projecting: apertureOrigin of: sLide onto: screenApertttre 
["Make rne project into screenAperture theU portLon of slide origt.natLng at 
apertureOrf,gin. Default Iny screen, reduction, and sYlnL10lisnt." 

seLf projectLng: elpertureOrLgLn of: sLu1e onto: screenAperttJre of: nLL reduced: 
1 s~111boLLsrn: nil] 
projecting: avertureOrigin of: sLicI,e onto: screenAperture of: screen reduced: 
reduction syrnboLism: symboLism 
[" Make 111e project into screenAperture of screen that portion of slide 
origina,tLnq at apert LIre Oriqi.n , ~Vitll the specified red LlC Cion c..1nd sy,nboLLsnt." 

aperture (- a.pertLtreOrLgLn rect: (screenApertttre extent*reeLuctlon + 
ClperttLre OrLgLn). 

seLf COn1ru.te T rClnslat Lon. 
screenFra111e (- 0 aSRectnngLe. 
pelra (- 'YOLL forgot to tlJreset.' aSParagraph-. 
textSt~Le <- DefetuLtTextSt~Le] 

T ext Primitives 
'-- " charf\!earPt: pt 

["In the Inost recently typeset Paragraph, find the character vvhose left edge f,s 
nearest to pt and return its character index, Exceptions: f,f pt is past the end Of 
a line, return the index Of the first character on the next Une; if past the enel of 
the Paragraph, return one plus tile len~jth Of tlte Paragraph." 

f)seLf cha.rNeClrScreenPt: (seLf screenPtOf: pt)] 
chctrNearScreenPt: screenPt 
["In the nl0st recently typeset Paragraph, find the character 1/vhose left edge is 
nearest to screenPt and return its character lndex, E.xceptions: if screenPt is 
past tl1e end Of a linc, return the inaex Of the first character on tile next line; if 
past the end Of the Paragraph, return one plUS the length Of the Paragraph." 

user croak] rrLlnLtLve: 58 
compLelnentChars: charl to: char2 I screenHa,Lrl screenHatr2 
["COInpl.entent tile sUde dots correspondln9 to the the lines and part-lines Of 
the nlost recen tLy typeset pardqraph L1enveen the left edge Of char I al1(,t the left 
edgc Of char2, If char I = cl'lar2, this is a no-op, If char I ) cl'lar2, this is 
undefined." 

screenHaLrl (- seLf screenHaLrBeforeChar: charl . 
screenHaLr2 (- [char2=cha.r1 :>[screenHctLrI +(100)] seLf screenHa,LrBeforeCh-a.r: 

char2 ]. 
seLf comrLeynentScreenHelLrs: screenHnLrl to: screenHclLr2] 

compLementHa.irs: hairl to: hair2 I screenHaLn screenHetLr2 
["CoJ1lplclnent the screen dots corresponding to the Unes and part-lines Of 
typeset text j1ctrvecn hairl inclusive and r,air 2 exclusive, If Ilair! = Ilaf,r2, this 

(-- is a no-op, If hairl ) Ilai.r2, this is undefined." 
\' .. _,/ screenHelLri ~ Self screenRectOf: haLri * 
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(' sCreenH{lLr2 f- seLf screenRectOf: hctLr2. 

( 

-'-- seLf cornrLen1.entScreenHaLrs: screenHairl to: screenHaLr2] 
comtJlementScreenHairs: hairl to; hair2 I screenRect 
["COlnplenlent tIle screen dots corresponding to the lines and part-lines of the 
1110st recently typeset paragraph l?euveen hair I inclusive and hair2 exclusive, If 
helLr! = l1air2, this is a no-op. If lulirl > 11air2, they are reversed. This 
cOlnplernenting happens in tl1ree parts, A, B, and C, betJ,veen points I and 2, 
according to the follOl,ving illustration: 

JAAA 
BBBB 
BBBB 
BBBB 
CCC2 

unless there is just one line involved, as in: 
1002 

" 
"one LLne case" 
haLrl m,Ln Y = ~tLr2 mLn Y => 

[seLf eOYl1.pLementSereenRect: [ 
hct.Lrl nlLnX ~ haLr2 minX=> [ha,Lrl origLn reet: haLr2 corner] 
hctLr2 orLgLn n~et: haLrl corner]] 

[haLn n1.Ln Y > haLr2 lnLn Y => [ 
sereenReet f- het-Ln. haLrl f- hctLr2. ha.Lr2 f- sereenReet]]. 

sereenReet f- (sereenFrame mLnX 0 haLr! maxY) reet: (sereenFra,me l1'laXX 0 
haLr2 l1'tLn Y). 

seLf eor11.plementSereenReet: (helLn orLgLn reet: (sereenReet maxX 0 
sereenReet mLn Y))i 

. contplen1.entSereenReet: screenReeti 
eom,pLen1.entSereenReet: «sereenReet lnLnX 0 sereenReet tnaxY) reet: hair2 

corner) ] 
frarneGrowth I sereenD Y 
[" Ad just the height of screenFrarn e to be exactly enOL/gIl to display aU Of tl1e 
Inost recently typeset paragraph, Return tl1e difference (in slide coordinates) 
benveen tile nel,v heiyht and the old heiyht, If the ansvver is 0, the frCllne I,vas 
just the right height; if positive, the fralne 11Jas too short; if negative, the 
fra1ne l,vas too taiL" 

sereenFrarne growby: 0 0 820. 
sereenD Y (- (seLf sereenHa,LrBeforeCh(,tr: 1 + pel-ra Length) corner y -

sereenFntme corner y, 
sereenFnJt'ne grOl;uby: 0 0screenDY. 
f)sereenDY +820 -* reduetLon asPtY] 

hairBeforeChar; char 
["Return a zero-].vidth Rectangle along tIle left edge Of tl1e char c/laracter Of tlte 
1110St recently typeset Paragraph, Exception: if char is one qrea ter than the 
length Of the Paraqraph, return a zero-//vidth Rectangle alol1g tl1e rigl1t edfle of 
the last character," 

f)seLf rectOf: (self sereenHaLrBeforeChar: char)] 
hairBefore ThatChar 
["Return a zero-Ivi-dtll Rectanqle alon?} the left edge Of that character Of tIle 
lnost recently typeset Pdragrapl1 hlst involved in a -HalrBeforeClulr or Cl 
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charNear-Pt operatl.on," 
11(seLf ptOf: seLOr~Ln) reet: (seLf ptOf: seLCorner)] 

imprint 
["Display U1e nlost recently typeset Parclgraph, para, according to textSt~Le, 
aligned to the fraine, screenFral1te, alut clipped by screenAperture, Stop 
displaying if the bottOln of screenFrame is encountered," 

user erocl~] prLn1LtLve: 57 
screenHairBeforeChar: char 
["Return a zero-HJiclth Rectangle along the left edge of the c/lar character of the 
most recently typeset Paragraph, Exception: if char is one greater tllan tlte 
length of tlte Paragrapl1, return a zero-],vidth Rectangle along the right edge of 
the last character," 

seLf seLectChCLr: char. 
(l RectangLe new orLgLn: seLOr~Ln corner: seLCorner] 

screenHairBe fore ThcttChar 
["Return a zero-1/vldth Rectangle along the left edge Of that character Of tlte 
Inost recently typeset Parafjraph last involved Ln a -HairBeforeChar or a 
charNear-Pt operation," 

(lRectctngLe nell\) orLgLn: seLOrLgLn corner: seLCorner] 
typeset: para in: rect as: textStyLe 
["Typeset the Paragraph pdrct so U can l?e s/lOvvn aligned in frellne using the 
specified textStyLe, Jvltich had [Jetter take reductlon into accou.nt," 

sereenFrclt11e (- seLf sereenReetOf: reet] 

Gra.phics 
clear 
["Paint Iny screenAperture J-1JhUe," 

sereenApertu.re coLor: whLte l"Ylode: storLng] 
compLementScreenRect: screenRect 
["COJnplelnent those screen dots in screenRect tltat appear in screenAperture." 

(sereenApertu.re Lnterseet: sereenReet) e0t11p] 
flash 
["Flash Illy screel1Aperture InolnentarUy," 

sereenAperture flash] 
paint: tone i.n: ree t with: ink 
["Fill the visible part Of rect lvlth tone, using the logic{ll operation, ink," 

(seLf uLsibLeSereenRectOf: reet) color: tone mode: Ln~] 
saueBits: str in: reet cLippedBy: cLipRect 
["save the [JUs in Rectan9Le rect clipped hy Rectangle cUprect, 
l1y lJlttln9 tl1cnl into the string str. 
str In ust l?e the ri.gln length for holding all the [JUs in rect," 
(seLf sereenReetOf: reet) bLtslntoStrLng: str Yl10cte: storLng 

eLLrrectB~: (seLf uLs1l1LeSereenRectOf: (eLLpReet Lnterseet: rect))] 
showBitRect: b i.n: n~cts cLippeclBy: cLipRect I L [ 

"SJ-lOJ-V a BURect (Vector Of Strings and Rectangles)" 
b (- b data. 
forg L to: b Length dog [ 

seLf showBLts: boL Ln: reetsoL eLLrre(,tB~: eLLpReet]] 
show Bits: str in: reet eLippectDy: eLipRect 
["shoJ'v the IJUstrinq str in Rectcln9le rect clipped lJY Rectangle cLLprect. 
str 111ust be tlte ri.9ln lengtl1 for ltoldin9 all tile l?Us in reer." 
(seLf screenReetOf: reet) bLtsFroYllStrLn9: str rl1octe: storLng 
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"'---

cLq)pectB~: (seLf vLsilileScreenRectOf: (cLipRect intersect: rect))] 

Showing 
receive: reet from: proj at: pt I screenRect screenDXY ctestProj ~eepRect 
erase Rects 
["Resho~v tllat part Of the nuuerialin rect tJ1at also faLLs in aperture. Take 
advantage of the fact that pro j (rvhich 1nay or 1nay not be nte, but Wl1icl1 J1as 
the sante synlbolisl1t and redLl,ctlon" as Ine) has recently displayed (lts part of) 
the sante l'naterial at its pt, Move as lnuch of that irnage CIS possible using Blt. 
Fornt a vector Of dis joint screen Rectangles l,vl1ich, if painted vtJhite, ll tJould 
erase that old llnage l/vlthout affecting the nevtJ Unage, Erclse theln and return 
the vector for tile caller's possible use," 

screen-Rect ~ self screenRectOf: reeL 
screenDXY ~ screenRect origin - (proj screenPtOf: pt). 
ctestProj ~ Self sUbProjectorFront: rect of: slLde. 
~eepRect ~ proj screenApertu.re intersect: ctestProj screenApertl~re -

screenDXY. 
eraseRects ~ (proj screenApertltre intersect: screenRect - screenDXY) 

minus: destProj screenAperture. 
ctestProj reshowBLting: ~eepRect b~: screenDXY erasing: eraseRects. 
neraseRects] 

reshow 
["Display all Of aperture in screen A pertt.{,re, cLearing it first." 

self cLe(.lr; show] 
show 
["Display all Of aperture in screenAperture, vvithout clearing it first." 

sli.ct.e shovv Thru: self] 

Shifting 
aperture i- reet 
["Change nly aperture to rect, therehy cl"zanging its position and/or size, 
Adjust lny state accordln9'Y, Do not clffect the display," 

screenFnln1e moveb~: (self screenDXYOf: ctperture corner - rect corner). 
(,l,perture (- rect. 
self compute TransLatLon, 
screenAperture gro~vto: (seLf screenPtOf: c.tpertu.re corner)] 

movelnto: sereenReet I enlseRects screenDXY ~eepReet 
["Change lny screenAperture to screenRect, tl'wrelJY chanqLng its position 
and/or size, Adjust lny state accordin9ly, shorv H1y nevv iJ1'laqe, tryinfj to 
take advan taqe of the fact that lny 01'" Lnulge corresponded l,vith tltat in 
aperture. Fonn a, vector Of disjoint screen Rectangles l/tJhich, if puinted J-vhite, 
rvould erase Iny oLd inu7qe Ivlt/1DUt affecting lny !lel'tJ llnage. Erase thenl and 
return the vector so the call.er I~Ul he a/1le to regenerate other irnages that have 
LJeen uncovered, This is faster than sl1iftToProject./I 

eraseRects f- screenArertlire l11inus: screenRecL 
screenDXY ~ screenRect orLgin - screenAperture orLgLn. 
~eerRect f- screenArertu,re intersect: screenRect - screenDXY. 
self screenAperture ~ screenRect. 
self reShOl1JBLting: ~eerRect b~: screenDXY erasLng: eraseRects. 
ne rase Rec ts] 

screenAperture ~ screenr~ect 
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-' 

["Change nly screenAperture to screenRect, thereby changing Us position 
arut/or size, Adjust lny state accordingly, Do not affect the display," 

sereenFra,me moveb~: screenRect orlgLn - screenApertlLre orlgLn, 
sereenAperture ~ screenRecL 
seLf cmnpute T rctnsuJtlon, 
cLpertltre gr01:Vto: (seLf ptOf: screenRect corner)] 

scroUBy: dXY 
[" tvlove aperture by dXY, and resh.01/v, Try to take advantage of the fact that 
the in1.age in screen Aperture corresponds to that in the old aperture," 

seLf scrolL To: aperture orlgLn + aXY] 
scrolLPos I h, 

[h f- sLLde height, 
h=O::> [flO.O] 
OapertLLre mLn Y cLsFLoat/h] 

scrolLTo: apertureOrigin I screenDXY ~eepReet eraseReets 
["Move aperture's upper left corner to apertureOrigLn, and resl'lol/v. Try to take 
advantage Of the fact that the Linage in screenAperture corresponds to that in 
the old aperture, This is faster than shiftToProject." 

a,perttJreOrlgLn ~ (apertureOrLgLn max: 000) ntLn: 00 (sLide heLght-30). 
screenDXY ~ sereenApertu,re orLgLn - (seLf screenPtOf: (,LpertureOrlgLn). 
cLperture moveto: (lpertu,reOrLgLn. 
seLf com.puteTransLation. ' 
sereenFrcl,me moveb~: screenDXY. 
~eepReet ~ screenAperture Lntersect: (screenAperture - screenDXY). 
eraseRects ~ screenAperture mLntlS: (~eepRect + screenDXY). 
seLf resrtovvBLtLng: ~eepRect b0: screenDXY erclsLng: eraseRects] 

shiftToProject: apertureOrigin onto: screenr~ect showinglf: doShow I mct 
screenDXY proj 

. ["Move aperture's upper left corner to apertureOrigin, and change lny 
screen Aperture to screenRect, thereby changing its posUion and/or size, 
Ad jL1St rny state accordingly. If cloSh01~, also: (J) resl101/v tne, trying to take 
advantoge Of the fact tluu the linage in the old screenAperture corresponds to 
that in the old aperture; (2) clear a set Of Rectangles that IvUl erase Iny old 
linage I-vithout affectin9 lny nel/V lInage; and (3) return those cleared 
Rectan9les in a Vector. This Inessaqe is very qeneral, lnu if only the slide or 
screen is involved in the Shift, scrollTo or 111ovelnto operates faster," 

[Ct.OShOH)=> [proj ~ seLf subProjectorFrom: overture Of: sLlde]]. 
rect (- aperture. 
apertlJre ~ apertltreOrlgLn rect: (screenRect extent * reeJtJctlon). 
reet ~ Clperture lution: reet. 
sereenDXY ~ screenRect orlqLn - screenAperture orlgLn. 
sereenAperture ~ sereenRect. 
seLf cOlnpute Trct.nsLa,tlon. 
sereenFr('lme ntoueb~: screenDXY. 
[c1.0Sh01-V=> [flseLf receLve: rect from: proj ot: rect orlgLn]]] 

translate: dXY 
[" Adjust lny internal state to account for the fact that slide has translated its 
coordinate sLJstern so that I~hat used to be at (0,0) is nOlv at dXY, Do not do 
anythin9 to -the display," 

aperture nlOueb~; cl.X Y. 
seLf cornpute Transultlon] 
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Projection 
screenDXOf: clX 
["Return tl1e screen ax proportional to ax," 

f~ctX/recLuctiol'l asPtX] 
screenDXYOf: dXY 
["Return the screen dXY proportional to dXY," 

l)ct.XY /recLuctLol'l] 
screenD Y Of: d Y 
["Return the screen ay proportional to ay," 

nd Y /reauctLol'l asPtY] 
screenPtOf: pt [ 
"Return tl1e screen Point onto rvhich I project pt. If pt is outside aperture, then 
the Point I return. will L1e outside screenAperture." . 

DPoLl'lt new x: (seLf screenXOf: pt x) ~: (seLf screel'lYOf: pt ~)] 
screenRectOf: rect 
["Return the screen Rectangle onto I1Jhi.ch I project rect. If reet protrudes frDln 
aperture, then the Recta.1'lgle I return rvUl protrude frDln screenAperture." 

DRectc~ngLe nevv 
orLgLl'l: (seLf screenPtOf: rect orLgLn) 
corner: (seLf sereenPtOf: reet corner)] 

screenXOf: x 
["Return the screen X onto J,vhieh I project X." 

f)x/re(tuctLon asPtX + transLc~tLon x] 
screen Y Of: y 
["Return the screen Y onto l,vhieJ1/ project y," 

1)~/rectuetLon asPtY + transLatLon~] 
subProjectorFrom: sUbAperture Of: subSliae I reet 
["Return a nelV projector just like n1e Inltprojectinij (at n10st) suL1Aperture Of 
sU{JSUde onto the correspondi.ng screen rectangle." 

reet (- c~perture Lnterseet: subAperture. 
f)Projector neH) rrojeetLng: (reet ori9Ln) Of: subSLLde onto: (self screenRectOf: 

reet) of: screen reduced: reduction s~mboLLsm: st)nlboLLsm] 
visibleScreenJ~eetOf: reet 
["Return the screen rectangle into J,vhlch / project and cUp reet." 

\1screenApertu.re Lntersect: (seLf sereenReetOf: reet)] 

Reverse Projection 
dxof: screenDX 
["Return the sUde ciX proportional to screenDX," 

!1screenDX ot reeJuctLon (,lSPtX] 
dXYOf: screenDXY 
["Return the slide dXY proportional to screenDXY," 

(lscreenD X Y -J!<- rectttGtLon] 
dYOf: screenDY 
["Return tile slide elY proportional to screenDY," 

t)screenD Y * reuuctLon ClsPt Y] 
ptOf: screenPt [ 
"Return the slide Point J,vhielt 1 project onto sereenPt. If screenPt i.s outside 
sereenAperture, tllen the Point I return J·vU111e outside aperture." 

\1PoLnt nell\) x; (self xOf: sereenPt x) ~: (self ~Of: sereenPt ~)] 
rectOf: screenRect 
["Return the slide Rectan9le Ivf1i.clll pro jeer onto screenRect, If screenRect 

1 7 



" 

( 
\. ... j 

protrttcles front screenAperture, tllen the Rectangle I return HJUl protrude frGln 
aperture, II 

flRectangle new 
orLgLn: (seLf rtOf: screenRect origin) 
corner: (seLf rtOf: screenRect corner)] 

subProjectorTo: subScreenAperture of: subSLide I screenRect 
[" Return a nel'V projector just like Ine but projecting a corresponding slide 
rectangle of subSLLde onto (at ,Host) sUbScreenAperture,1I 

screenRect f- screenAperture Lntersect: subScreenArerttlre, 
OProjector new projectLng: (seLf rtOf: screenRect origLn) Of: subSLide 

onto: screenRect Of: screen reduced: rectuctLon s~}nbolLsln: symboLLsln] 
visiliLeRectOf: screenRect 
["Return tile rectangle J/Vlllch I project into screenRect clipped by 
screen A pert ure, II 

f)ctpertu.re intersect: (self rectOf: screenRect)] 
xOf: screenX 
["Return the slide X which I project onto screenX," 

f)screenX -transLatton x * reauction asPtX] 
yOf: screen Y 
[" Return tile slide Y 1·v/lich I project onto screen Y," 

flscreen Y -transLcltLon y * reauctLon asPtY] 

Access To Parts 
·aperture [naperture] 
reduction [f)rectuctLon] 
screenAperture [f)screenArerture] 
screenF rame [f)sc reenF rame] 
sLide [Oslide] 
syrnboLisrn [flsymboLLsm] 
textStyLe [fltextStyle] 

Utilities 
printon: stream 
[" Print a short description Of 111e on strean1." 

stream append: 'A Projector from 'i prLnt: Cl.perturei arpenct: ' to 'i prLnt: 
screenAperture] 

Private Operations 
compute Translation 
["COlnpute nly transulti.on," 

tra,nslatLon f- screenAperture or4JLtt - (arerture orLgLn / reductLon)] 
reshowl3Lting: screenRect by: screenDXY eraSing: eraseRects I eraseRect 
["Use Ble to copy screenRect to a posUlon screenDXY fronl J-vhere it is norv; tllis 
IvUl ClccornpUsl1 part Of {7 shOJ,v Of nle, AccornpUsh the rest IJY creating 
subProjectors and tefLi.119 theln to shol'v, Paint all the Rectan~jles in the Vector 
'eraseRects' J'vI1Ue after the BU and tJefore the reyeneratlon; this will acco111plish 
an unsl10rv Of C1n old ilnage," 

screenRect blt: (screenRect orLgLn + screenDXY) mode: storLng. 
forg eraseRect from: eraseRects dog [eraseRect color: whLte n1octe: starLng], 
eraseRects f- screenArerture l11Lnus: screenRect + screenDXY. 
forg eraseRect frolll.: enJseRects dog [(seLf subProjectorTo: eraseRect Of: slLde) 
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( reShOH)]] 
~_/ seLec tChar: char 

["Set selOrLgLn and selCorner to the top and /JottOln poLnts of a hairUne along 
the left edge of the char'th character of the last typeset Paragraph," 

char is: Integer::> [l~ser croa~] 
self seLectChar: char aslnteger] prLmLtLlJe: 59 

.J 
S~stemOrganLzc~tLon classLf~: c-> Projector uncter: I DOCl~ntents' ,.-J 
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Class new tttle: 'Selection' 
subclassof: Object 
fLelds: 'proj "a Projector" 

doc "a DocurYlfZnt, such as a Galley" 

"Selection" 

entity "et TextEnttty, for example, or false {f no szlectton" 
oldEntity "When you want to edit entity, old-Entity (the 

or{g[nal) is I~ept around until you force the edit to ta!~fZ effect" 
iytdex "entttys subscript in doc, or false if no selectton'" 

declare: 'on Off '; 
asFollows-' 

I refer to an entity (or part Of one, specified by a s~lbclass) in doc at a Location 
found qu,ickly lJY index, I can be edited, and the results sho]/vn through pro j, by 
keeping around o!dEntity to cOInpare the old and nevv entity size, 

Initialization 
cLasslnit [on ~ 1. Off ~ 0] 
thru: proj. 

[ctoc ~ pro j sLlde. 
entit~ ~ oLdEntit~ ~ Lnctex ~ false] 

Defaults 
complement [seLf complement: on] 
complement: t 

[entit~=> [entity c0111pLementln: pro j]] 
enterlnner 
~bd. 

[user k!bcL pro j screenA perture fLash] 
of: entity formerly: oldEntity at: index from: pt thru: proj 

[seLf cornrLenlent] 
yeUowbug 

[proj screenAperture fLosh] 

Window Protocol 
close 

[[entLtt):> [entLtt) deseLected]]. 
seLf sendchcLnges. 
f) SeLectiDn nevv thn{,: proj] 

enter "The winaow It\Jas just reenterecL" 
[entLt~ == faLse:> [ ] 

(Lnaex ~ doc entitvlnc,1exOf: entLtv) == false:> 
[11 Selection nevv thnt-: proj "That entLt~ ceasect to exLst"] 

seLf en terlnner; compLelnent: on] 
leave [sel.f sendchanges; c0111plement: Off] 
oWIntity [noLdEntLt~] 
oLaEntity: oLdEntity 
redbug I pt rrelJiousEntLt~ ind [ 

pt ~ user mr. 

20 



self C0111plernent: off. 
preuLousEntit~ <- entit~. 
(ind ~ doc entLt~lnctexAt: (proj ptOf: pt» anag 
(entit~ ~ ctoCo inGt)=prevLoLtsEnticy=> 

(nseLf of: entLt~ forn1erL~: oldEntLty at: Lna from: pt thnJ: proj] 
[prevlol~sEntity=> [prevLot.,~sEntity cteseLectea]]. 
seLf sendcl1anges "if any". 
(Lndex ~ incD:> 

(entLt~ seLecteGt. 
(tentLty seLectionSpecies new of: entity formerLy: false 
at: Lnctex frOln: pt thxu: proj]] 

sendchanges 

-.J 

[oLdEntLt~ anct.g Lndex:> 
[doc entLt\dlndex: Lnctex ouJEntLty: oLdEntLt~. 
oLdEntit \d ~ fC1Lse]] 

S\dstemOrganLzatLon classify: c> SeLectLon under: 'Documents' . .-1 
SeLec t Lon class InLt.-J 
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CLass neJtu titLe: 'StyLe' 
subcLassof: Object 
f[eLas: 'indentation textStyLe' 
decLare: "; 
asF oLLows.J 

"StyLe" 

The font and indentation can be specified vlJlth Style; default is indentation=o, 
textStyle=Defat,rltTextStyLe. Eventually, I,ve ]llJilll1ave class StyleS/teet, which 
~vUl be a collection of aLL the Styles needed for a particular doc/,unent. 

Initialization 
default 

[lnaentatLon ~ o. textStyLe ~ DefcLuLtTextStyLe] 
indentation: Leftlnaent ri9ht: rightlndent top: topLeading bottom: bottomLeacting 

[Lna,entation ~ (Leftlnctent 0 topLeCldLng) rect: «0 - rightlndent) 0 (0 -
bot tomLea,aLng))] 
te"tStyLe: textStyte 
withfont: nam,e [ 

LnctentCLtion ~ O. 
textSt~Le ~ TextStyLe aefa,uLt setfont: 0 nCLme: nCLme] 

Access To Parts 
indentation 

[nLnaentation] 
textStyLe 

[lltextStyLe] 
'~ 

SystemOrganLzcnion classLf~: ~ St~Le under: 'Documents'.--1 
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CLass new titLe: 'TextEnt[ty' 
5ubclassof: Paragraph 
fLelds: 'style' 
declare: "; 
asF oLLows....J 

"TextEnt(ty" 

A galley (see class Galley) is a single coltunn of contiguous entities such as 
T extEntLties and BURects, 

In[t[aL[zat[on 
copy 

[flslt,per eop~ stt:JLe: st~Le] 
copy: a to: b 

[fHsuper eop~: a, to: b) st~Le: st~Le] 
defauLt [ 

text ~ ", 
alLgnment ~ O. 
st~Le ~ Defa,ltltSt~Le] 

recopy 
[r1Cself eU:1SS new 

text: text eop~ 
ru,ns: runs eop~ 
aLLgnntent: aLignment) 

style: st~Le] 
styLe: styLe 
text: text styLe: styLe [clLi9nment ~ 0] 

F [le Conversion 
readBrctvo: strm styles: dict I trailer 

[aLLqnrnent ~ o. 
text (- stnn upto: 032. trailer ~ str111 upto: 015. 
seLf appL~8r('luo: tUI,Her at: 1 to: text Length., 
st~Le f- (,tLetoO. "later Look. up indents in trailer"] 

writeBravo: strm 
[strm ('lppend: text; Clvpenct: seLf bra,uoRuns. 
"text dSOOp purge, runs asOops purge"] 

Text Primitives 
cleselec teel 

["I aont eaTe"] 
groJtvth Thru: pro j within: domain 

[seLf t~resetln: proj IlvLthLn: clomC1Ln. f'lproj frameGrowth] 
selected 

["I dont care"] 
selectionSpecies 

[n T extSeLee t Lon] 
showThru: proj within: domain 

["self typcsetln: pro) ItJitl1ln: d0111aLn, pro) i.1nprint" 
pro j typeset: self Ln: domel,Ln +st~JLe LnctentcnLon as: st~Le textSt~le; Lm.prLnt] 
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typesetln: pro j }luithLn: aomain 
[pro j t~reset: seLf in: cton1ain + st!:JLe indentatLon ClS: style textSt!:JLe] 

A rray Protocol 
= entity [f)seLf =ent ity] 

Formatting 
allBoLcL [seLf lnas~n~nsunder:1 to: 1] 
allFont: n [ 

[n is: String:> [n (- (st~Le textSt!:JLe fontncLmes fina: n) - 1 ]]. 
seLf mClS~ rLl,nsuncter: 0360 to: n * 16] 

aUltaLic [seLf n1as~ runsLt.nder: 2 to: 2] 

Aspects 
as TextEntLty 
asVectar [f)(Reclcler new of: (Stream new of: text)) read "text asVector"] 
styLe [f1st~Le] 

Press 
complete [ 

"non-stanactrcL aLLqnment sLqnaLs TextEntity straddLing Press pages" 
rlctLLgnment 5. 4 ] 

·framPress: press name: cacle value: s [ 

..J 

"use controL informatLon from a press file to construct instance" 
cocte 
= 0:> [ 

"text Length (1 word). 
refers to sa.me aata just reclct, b!:J shawchars (a ~Luctge)" 
s ~ s worcL: 1. 
s ~ [(rress delta) s~ip: O-s; next: s]. 
text ~ [text etnpty:> [s] text+s ]]; 

=1:> [ 
"aLLgnme nt" 
aLLqnment ~ So 1]; 

=2:> [ 
"runs" 
runs ~ 5] 

"LtnrecognLzed code" 
rlfaLse] 

SystelnOrganizatLon cLassLfy: r TextEntLty under: 'Oocum.ents' . ..J 
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Class nel-v title: 'TextSelection' 
suVcLassof: Selection 

"T extSeLection" 

"fields: 'c 1 c2 "Integer character pos[tions" typeiYL sel' 
declare: 'cut esc paste Scrap bs Deletion ec!itrnentt ctlw '; 
asF oLLows.-J 

This is the text editor for a currently selected TextEntLty, 

Initialization 
of: entity formerly: olaEntity at: index front: pt thru: pro j 

"LnLt clnd eJraw ot,~t seLectLon" 
t~peLn (- faLse. 
(doc ~ proj sLide) t~reset: Lndex Ln: rroj. 
seLf seLec t Lng: pt] 

ShowLng 
enterlnner 

["I have a seLectLon, bL~t it ma~ be too big." 
typein f- false. 
C2 ~ c2 rnLn: entLty length+l • 
c1 f- cl lnLn: C2. 
ctoc t~peset: Lndex in: proj] 

LeClue 
[self fLnt~pe. 
super Leave] 

selecting: pt I hl h2 C h drag2 [ 
"draw out seLectLon" 
c 1 f- C2 ~ pro j charNeclrScreenPt: pc. 
hl ~ proj screenHaLrBeforeThatChar. 
h2 ~ hi + (1 00). 
proj compLententScreenHaLrs: hl to: h2. 
seL ~ on. 
whileg user rectbugctog [rt~ user mp. 

c ~ pro j charNearScreenPt: pt. 
h ~ pro j screenHc1LrBefore ThcltChar. 
[c 1 = C2:> [ctrag2 ~ c ~ C2]], 
[ctraq2:> [ 

[c < Cl:> [h ~ proj screenHaLrBeforeChclr: (c f- Cl)]], 
proj compLementScreenHaLrs: h to: h2. 
c2 ~ c. h2 ~ h] 

[c > C2:> [h f- proj screenHa,trBeforeChar: (c ~ C2)]]. 
proj com-pLementScreenHaLrs: h1 to: h. 
c 1 ~ c. hi f- h]. 
hl = h2:> [ 

proj compLementScreenHctLrs: hl to: (h2 ~ hl + (100))]]. 
ctrag2:> [] 
"get rid of extra LLne Ln baclo( warcts select" 
rroj cOl'nplementScreenJ-ktLrs: h2 - (100) to: h2] 

show [ 
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doc show EdLtecL: Lndex Ln: pro j. 
seL ~ off] 

Editing 
again I t [ 

[seLf fLntype:> [Scrap f- Scrav text]]. 
t ~ entLt~ fLncLStrLng: DeLetwn startLngAt: c2. 
t=o:> [pro j screenFrame fLash.] 
c I <- t. 
C2 ~ c I + DeLetLon Length-. 
seLf paste] 

contents [(lentLtlJ] 
copy [SCfClp f- seLf seLectLon] 
cut 

[seLf fintlJpe; repLa.ce: nuLLString; complement. Scrap ~ DeLetLon] 
kvd I more cna,r "lzelJ struc~ on the ~elJboclnJ" 

[c I <c2 a,ndg seLf chec~loo~s=> [f)seLf ShaH) compLeynent] 
1110re ~ Set nevv strLng: 16. 
[typeLn:> [] DeLetLon f- seLf seLectLon. tlJpeLn ~ c 1 ]. 
whiteg (chCLr f- user ~bdnext) clog [ 

ch.ar· 
=bs=> ["baclzspace" 

nlore emptlJ=> [tlJpein f- t~pein min: (c 1 f- I ma,x: c I -1 )J 
more s~ir: -1]; 

=c ut:> [l)seLf cut]; 
=paste:> [f)seLf paste]; 
=ctLvv:> ["ctL_~v for bac~spcLce word" 

1110re rese t. 
c I f- 1 ma,x: c 1 -1 • 
whlLeg [CI >1 ctndg (entityo(Cl-l)) to~enish] dog [Cl f- CI-\]. 
tlJpein ~ t~JreLn min: c 1 ]; 

=esc:> ["select previous type-in" 
[more elnpt~J:>[seLf cornpLement: Off] 
self replace: more. c 1 f- C2]. 
self f Lnt IJ pe. 
c I ~ C2-SCfCLP Length.. 
f)seLf cOlnpl€l'nent] 

"just a, nonnaL character" 
more next f- chelr]. 
seLf replace: more. 
cl ~ C2. 
seLf selec t A nctSc rolL] 

paste [seLf fintype; replace: Scrap; seLectAndScroLL] 
realign [ 

entitlJ aLLgnmentf- ~ (1 2 4 0 0)0 (1 +entLtlJ aLignment). 
seLf show] 

replace: t [ 
[ol£tEntLt~:>[] oLctEntLty f- entLty copy]. 
[tyreLn=false:>[DeLetiDn f- self seLectLon]]. 
"entLty f-" entity replace: C1 to: C2-\ blJ: t. 
c2 ~ cl + t Length. 
seLf show] 
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seLectAnctScroLL [self contpLement: on] 
selection [f)entLty cop~: c 1 to: C2-1 ] 
undo [seLf fLntypej repl(lce: DeletLonj com,plement] 
yel!ol1Jbug [ 

edLtmenLL ~ug 
= 1 ::> [self undo]; 
=2::>[seLf copy]j 
=3::>[seLf cut]; 
=4::> [seLf paste]i 
=5:>[Scrap <-- XeqCursor showwrtUeg "doit" 

(nWsseLf selectLon) asTextEntLtY]i 
=6::> [seLf reaLign]] 

Prtvate Messages 
checfdoORS I t vaL rnas~ [ 

"see PetrGlgrctphEdLtor chec~Loo~s. 
substLtlne c I for Loc I, c2 for LoC2, oLdEntLty for oLdpara, entity for para" 
t <-- c-> (166 150 1 37 1 51 230 21 4 201 21 5 

1 35 159 1 44 1 431 28 1 27 129 I 31 1 80 1 49 
199 223 208 207 192 191 240 226) find: user ~bc~. 

t =0::> U)f aLse ] 
user ~beL 
t=25::>[self toBravo]i "ett-T" 
=26::>[seLf fromBravo]. "ctt-F" 

l/ [oLdEntLty=>[] oLdEntity (- entLty recopy]. 
val <-- r(1 24256 -1 -2 -4 256 "ett-b L - x B I - X" 

0163248648096112128144 "etl-O 1,.,9" 
160176 192208224 240)ot. "etl-sI1Lft-O 1.,,5" 

[vCll=256::>[mas~ (- 0377. vaL<-- 0] "reset all" 
vaL<o=>[}nas~ ~ o-vaL. vaL<-- 0] "reset enlphasLs" 
vaL>o a,neLg vaL<16=>[n1as~ <-- vaL] "set eJnpl1asLs" 
mas~ (- 0360]. "set font" 

entity mas~run: cl to: C2-1 u,naer: mas~ to: vaL] 
cLasslnit [ 

"see Pa,rclg ra,phEditor cu,lsslnLt" 
bs <-- 8. CtLHJ <-- 145. esc <-- 160. 
cut f- 173. paste <-- 158. 

Scrav (- Deletion (- ". 
editmenu (- Menu nevv string: 

'undo 
copy 
cut 
paste 
doit 
aLlgn' .] 
complement [seLf complernent: on] 
complement: nseL [ 

(---- nseL = seL::> ["GlLreaety theLt vvay"] 
~/ nseL = on clnd,g (user ravv~bc~ org LtSer redbug)::> ["sLLppage"] 

seL f- nseL. 
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proj complzmentChars: cl to: C2] 
',,-__ - fintype 

",,----

-' 

[t~pein=> 
[ [typein<c 1 => 

[Scrap (- entity copy: typein to: c 1 -1, 
c 1 (- typein]]. 

typeLn (- false] 
11falset.J 

SystemOrganLzat Lon classify: c7 T extSelectLon u,ncter: I Doc lLments I ,-' 
TextSelectLon classlnLt.-J 
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c. 

CLass nel'V titLe: 'Defin~V(]r{ables' 
SL~bcl(,1ssof: Object 
fteLds: " 
declare: "; 
asF olLoI1JS-B 

"De ftne Variables" 

A special-purpose piece of code to define sonte of tile sl'larecl variables, 
To be executed one tLlne, ClutornatLcally, as tile class is read in, 

IrtLttaLizatLon 
cLasslnit 
[S111(lU,tClU~ decL(lre: c7 (E EtherPool). 
[EtherPooL=niL:> [EtherPooL<-S~111boLTClbLe new LnLt: 32]]. 

EtherPooL ctecLClTe: e7(NLlMPACKETS MAXNUMSOCKETS ROLITINGTABLESIZE) 
as: (I 0, 1 0, I 0) • 

EtherPooL decl,(lre: c7 (EthHeaderB~tes Pu,pHeaderB~tes BufHeacterB~tes 
EU10uB~tes PupOvBtdtes Bl~fOvB.~tes ) 
as: (4,20,24,4 ,22,26). 

EtherPooL aecklre: c7 (FLrstDcttaB~te FLrstDGHaWOrcL MaxDataB~tes 
MaxDcltclWonts MaxBufB~tes tv1axBufWonts ) 
as: (25,13,532, 266,558,279 ). 

EtherPooL ctecLnre: c) (ethlnPoc ethlnPocNext ethlnPacNextPtr 
l'Jroaac(lstFiHer prLntBadPost chec~ IncomLngCS s~Jste}nNotlnLted 
Int Proc Le \JeL InplLtPrOC Level) 
C1S : (faLse, fCllse, false ,true, fGllse, fGllse, true ,14,13). 

EtherPool ('iecl£lre: c7 ( 
NETNUt\~ AL TONUM SOC SEED DoubLeZero 
socO soc2 soc5 
freeQ j ustArrLuectQ nonPuplnQ 
soc~e Table routLng TabLe routLn9HopCol~nt rOl~tLngUpctateUser 
broadcastLLstener IntProc InputProc 
IntUyht Inpu.tLLght OlttPlttLLght ExtrclLLght ). 

Etl1erPooL ctec\(lre: r(TYPEPLIP IDLE TRANSMITTING RECEIVING ethlntBLts ) 
as: (01000, 0,1, 2, 020). 

E the rPooL aecltl.re: c7 ( 
ETHPOSTLOC ETHINTBITLOC ETHLOADLOC ETHINCNTLOC 
ETHRECLOC ETHOUTCNTLOC ETHOUTLOC ETHIDLOC) 
as: (0600,0601 ,0603,0604 ,0605,0606,0607,0610). 

EtherPooL ctecLnre: c7 ( SIONOP SIOST ART TRANS SIOST ARTREC SIORESET) 
as: (0,1,2,3). 

EtherPooL ctecldre: r ( ETHMICROST A T 



2 

( ETHINPUTOK ETHOUTPUTOK ETHPACTOOLONG ETHCOLLISIONS 
"'~, E THo 8 LI F E T H RES E T E T H 8 f~ 0 KEN PAC) 

as: (I 36 ,03 7 7 ,0 7 7 7 ,2 ,3 ,4 ,5 ,24 6 ) • ] 
.-J 
SljstentOrgcntLzcttion cLassLf~J: c7 DefLneVcLrLabLes tJncter: 'Ethernet ControL' . ...J 
DefLneVa,rLabLes cLclsslnLt...J 



c. Class new title: 'EFTPReceiver' 
subclassof: Socl~et 
fields: 'seqNum' 
declare: "; 
nsF ollows--i 

T his cLass J1as not yet been conunented 

As yet unclassified 
--1 

"EFTPReceiver" 

S~stetnOrgClnL2cHlon cLClssLf~: c7 EFTPReceLlJer uncier: 'Ethernet ControL' . .-J 
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CLass neJ;V title: 'EFTPSender' 
subclassof: Soc~{et 
fields: 'seqNUYVL outPac YYlyStream eaf abortTransfer 

reTrarLsCount reTransiv1ux nzTransTirner ac~OI<' 
declare: "; 
asF oLloltvs.-J 

A speciaUzed sub-cltlSS of Socket, designed to send files to an 

"EFTPSflYlder" 

EFTP recei.ver, 8V conventi.on, the receiver IvUL be on socket 020 
There can onLy be one outstanding packet at a tLlne, called outPac, 

IYtttiaLization 
net: n host: h 

[ 
"Each Lnstclnce of (In EFTPSencter has a unLque LclSoc~et, but 

alvvaljs goes to soc~et 020 of the receLuer" 
super net: n host: h soc: (Int32 nevv hLgh: 0 lovv: 020), 
"ltnLike pl{'lLn soc~ets, we onl~ IIVctnt ac~s front tills ctest." 
fLlterlnrut ~ true, 
reTransTLl'11er (- TLmer new, 
re Trclns T Ln1er for: 120 actLong [self re TrctnsmLt], 
re T n:'lns M(JX ~ 20, 
OlHPC1C (- false, 
] 

to; h. 
[ 
"convenient ctefclult Lf on my net" 
seLf net: NETNUM host: h, 
] 

TerminatLon 
cLose 

[ 
seLf reset, 
surer close, 
] 

reset 
[ 
re T ra,}1S T Lnle r (Usable, 
[outPac => [freeQ next (- outPac, outPac (- faLse]], 
] 

Sending 
send: myStream 

[ 
"Let the C(ltter hCln(t Ln a strea,ln, or (1 file alrecuty Orene(V' 
[outPac => [] 

outPac (- freeQ next => 
[OutPdC transmLttecLQ (-- fttLse] "no specietL Q for retrclnSl11.LssLon" 
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user shovv: 'no paclzets on freeQ'. flfaLse]. 
seqNuyn f- O. 
ClbortTrclnsfer (- eOf (- faLse. 
UlHU,g [eof org Cll'Jort TrcLllsfer] dog [seLf senclData. seciNum<-seciNum+l ]. 
elbortTransfer ~ [seLf reset. f1felLse]. 
"We hLt the eneJ of fUe, eto the end sequence" 
seLf senctEnctl. 
alJortTra,Ylsfer ~ [self reset. f)fClLse]. 
seqNul'n<-seqNtA-nl +1 . 
seLf sendEnd2. 
self reset. 
f)ln~Stream. "alL done!" 
] 

senaData lit huf 
[ 
"Long COnlynent Lf necess(,lr~" 

ot,t.tPac pupT~H}e f- 030. "Data" 
"fUl the buffer, speed. thLs up Later, weltch out here!!!" 
buf ~ ou.tPac pupStrLng. 
L f- 25. "dettct b~tes are 1-512,25-536" 
whiteg (L<537 ctYlcLg eOf =fcllse) dog 

[ . 

tf-nl~Streclm next ~[bufo L~t. L f- L+I.] 
eof~true. ' 
] 

"set the racl~et Lengtlt" 
outPac pupLengtlt f- L-3. 
seLf senctPack.et. "retu,rn" 

] 
senaEnal 

[ 
"send enel, vvc,lLt for ac~" 
outPac purT~Jre f- 032. "enct" 
"set the rC1ck.et Length" 
outPac purLen0th f- 22. 
self senc1Pct.c~et. "retu,rn" 

] 
sendEna2 

[ 

] 

"senct the Letst qrCltuLtous end" 
outPae ruVT~Jr-e f- 032. "enet" 
"se t the paclze t Lengtlt" 
ou.tPac pupLength f- 22. 
OlJtPac pu·rlD ~ Int32 nelt\} hLgh: a Low: sec,lNlLm. 
seLf setAdd.ressesAndCoynrlete: outPac. 
"don't tr~ to retransmLt" 

senaPacket 
[ 
"GeneraL routLne to senet pClclzets, waLt for ac~, retransmLt" 
outPelC rurlD f- Int32 new hLgh: 0 Low: seqNum. 
reTnlnsCount <- o. 
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c~c~ 0 K \- false # 

reTransTLmer reset. 
seLf setAdctressesAnclCompLete: outPC1C. 
"Lt's gone!, set the retrc~nsmlssLon tLmer" 
l~ntiLg [abortTransfer org ac~OKJ dog [ J. 
J 

T tyner Interrupts 
reTransmit 

[ 
"TI1Ls piece of code onLlj runs when C1, tLmer fires! 
Thus, there Ls n1ututClL excLusLon betvveen tIlLs a,net other tLnTer code. 
Don't eto CUl actLve return" 
reTrctnsMax = (reTnulsCount \- reTrctnsCount + 1) => 

[ 
user SI1OlI\J: 'excessive retransrnLts, Ln EFTP retransmLt'. 
abortTransfer \- true. "returns" 
J 

"go ahecut CUlct retransm,Lt. .... " 
seLf comrletePup: outPac. 
reTransTLmer reset. "returns" 
J 

'OverwrLte from Socl~et 
(' soc Process: pac 
"---,' [ 

-.J 

"an Lnput has arrLvect, vve are runnLng at a, I1l9her leveL. 
InplJt l1<lS been fiLtered lJIj sou,rce, need. onLIj cl1ec~ seclNum" 
(pac pupTtjpe = 031) a.ndg (pete puplD1 = seclNLun) => 

[re TransT Lrner cHsclbLe. Clc~OK\-true. freeQ next \- pac] 
"bact aCR" 
free Q next \- pac. 
] 

SljstemOrganiZ(ltLon classLftj: ~ EFTPSencler uncter; 'Ethernet ControL' . ..J 
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"E ther~\Jorld" 
,_. Class neltv title: 'Ethenvorld' 

r' 
I 

'\~/ 

subclassof: Object 
fields: " 
declare: "; 
sharing: EtherPooL; 
asFoLLows-.J 

T Ilis is, of course, the class tllat controls aU of the tlasic etJ1ernet operations, 
There should not lle ntare than one EtherWarld, and one, E, has to be defined for 
the systerH to J-vork, 

In this inlplelnentation, and due to tUning considerations, it is expected that 
the transntitter rvUl post quite qulcklYi thus, rve ciisalJle interrupts and busy 
1,vait for its canlpleti.on, 

In fJeneral, the interrupt is only (Inned rvhen rve have started tile receiver, The 
Etherrvorld currently uses these input processes in the PrloityScheduler: 

IntProc, at IntPracLevel (14) - - a1'vakened H)llen the device in terrupts 
InputProc, at Inpu.tPracLevel (J 3) -- distributes packets to sockets, 
alfOHJing each socket to tllen ru;l, 

Note tha t sanIe of the tirners nlay be on ather levels, 

Uses a 1/vhale bunch af glabal variables, initiellized anly once, when ariginally 
read inta a systenl, 

. The lneSS(1ge systernlnit is used. eelch tiJne a user I1Jants ta begin using the 
corn In unica tial1S facUlties, This l-vauld have to /Je done anytilne one Inoves 
to a different Inachine, EtherKi.Ll is Us conlplelnent, 

etherStop and etherStart are Inare gentle, tern porarily stopping any 
conllllul1icatians, tnt t preserving a lat of state, 

Glol1Lll tloolean 'broLldcdstFUter', if true, prevents reception af packets sent to 
host zera, 

The Uqhts on the right side of the screen are Ethenvorld signals, They Inean 
(frant to/1 to bottOln) [tl'1en,vorld arvakenedi packet addressed ta the Alto 
received; packet bein9 processedi autput beiny senti and input rejected, 

Several vdriahles paint at ilnpartant bUffers: ethlnPac, etl1lnPacNext, and 
etl1lnPacNextPtr are crucial far run ning the receiver, 

Initialization 
setlights 

( 
IntLl9ht~ Recta.ngte new orlqLn: 5920100 corner: 6080116, 

(0. IntLl9ht camp. 
~. ___ ) InputLi9ht~ Rectangle new oriqLn: 5920220 corner: 6080236, 

InputLight camp. 
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OutputLLgh.t~Rectetn9Le nevv orLgLn: 5920440 corner: 6080456. 
OutputLLght compo . 
ExtraLiqltt<- Rectangle ne~v orLgLn: 5920550 corner: 6080566. 
ExtraLLgltt COl'ltp. 

IntLigltt cOl'np. InputLLght compo OutputLLgltt compo Extralight coynp 
] 

systemlnit 
[ 
seLf s~ste}nlnLtA. 
seLf s~stemlnLtB. 
seLf LnstcILLlntProc. 
seLf LnstalLlnpu.tProc. 
seLf s~sternlnLtC. 
s~stel1tNotlnLted. (- faLse. 
"sta.rt to collect (;1, nel'V routLng table" 
routLngLlpct(JteLiser upaclte. 
] 

systemlnitA 
[ 
"MClY helue been caLLecl vvhen things vvere Ln a cleon state, 
or perha-rs rigltt in the rnidctLe of runnLng. Thus, we aSSlHne tlte worst: " 
seLf etherStop. 
Top tenninctte: IntProcLeueLj termLneLte: InputProcLeueL. 
seLf freeP(lc~ets. 

AL TONLIM (- seLf getMachLnelD. 
seLf settvlach.LneID: AL TONLIM. 
NETNLlM~O. "qets correctect Later" 
SOCSEED f- 200. "ma~be use cLoc~ as seed" 
Self setLLghts. 

freeQ~ PQueue nel/V Of: (Vector nel/v: (2*NUMPACKETS)) . 
justArrLuectQ\~ PQueue nel'V Of: (Vector nevv: (2*NLlMPACKETS)) . 
nonPuplnQ~ freeQ. "if not PlLP, tltrOl/V Lt etwa~" 
] 

systemlnitB I L 
[ 
forg L to: NLiMPACKETS-2 dog [freeQ nextf- Pacbuf LnLt]. 
rnel1toETHRECLOC ~ (ethlnPac f- Pac~llLf LnLt) LOCR. 
ethlnPacNextPtr ~ (ethlnPClcNextf- PClcbu,f LnLt) Loc~. 
l1te1110 ETHINCNTLOC ~ MCIXBu,fWords. 
soc~eTclbLe~ DLctLonclr~ new LnLt: MAXNLlMSOCKETS. 
rOlltLngTabLe~ StrLng new: 255. 
routLngTabLe alL ~ O. "1-255, 0 Ls specLaL" 
routLngHopCount ~ StrLng new: 255. 
routLngHopCount all ~ 8. 
routLngUpdateLiser ~ Rou.tLngLlpctater LnLt. 
] 

systemlnitC 
[ 
IntProc enclbLe. 

8 



InputProc enable. 
seLf etherScctrt. 
] 

Input Interrupt RoutLnes 
insUtlllnputProc I inBuf aestSoc 

[ 
InputProc ~ Top instaLLg . 

[ 
wltlleg [true] ctDg "infinite Loop for process in schectuLer" 

[ 

] 

InputLLght compo 
ll\Jhite g [LnBuf ~ just A rriveclQ next] eta g 

[ 
"process each incomlng bu.ffer 
mCl~e sure it's CL PUP" 
inBtJf etllTtjre j; 01000 => [nonPuplnQ next~ inBuf "done"] 
"LJeriflj the incoming chec~~slun" 
checlzlncOlningCS and,g «inBuf checl'~sLtmOK)=false)=> 

["reject it" freeQ next~ inBuf "done"] 
"To be honest, HJe shouLc,i chec~ the destNet and destHost, 
ben thelj generaLLIj haLJe to be OK ... ,," 
"OK to pctss the pctc~et on" 
(destSoc (- soc~eTabLe Loolzup: (inBuf ctestSocNu,m)) => 

[ destSoc clcceptPacbuf: inBuf]. 
"couLctn't fLnet, (J soc~et for it" 
freeQ next~ LnBuf 

"ctone with ntis retc~et" 
] . 

InrutL Lght compo 
Inpu.tProc sleep "Last action in the Loop" 
] 

elt: InputProcLeLJeL 
] 

instaUlntProc I postcode i tempPclc post 
[ 
IntProc ~ Top inst('lLLg 

[ 
whU,eg [true] ctOg "infinite Loor for process in schectuler" 

[ 
"Interrupt just harrenect, running at ct, high LeLJel, interface off. 
SOl'nethlng just ho,rpene(,t, eto the COm1110n cases flrst. 
ethlnPClC s!1oul<J be under the rec. 
Note: ll\Je can onLIj con1e here if last ac tLan was to stctrt the rec!!" 

IntL Lght coYnp. 
pos tcad e ~ 111e 111 00600. 
"nOll\J, trtj to get the receiLJer started, "lu,Lckllj" 
[ethlnPClc Next => 

[ 
"On dec~ rClcket OK, can now Sll\Jar" 
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'''"---

J 

ment 0 0605 ~ ethlnPacNextPtr. 
seLf 510: 2. 
teynpPac ~ ethlnPac. 
ethlnPClc unlock. 
ethlnPac ~ ethlnPacNext. 
[(ethlnPacNext f- freeQ next)=> 

[ethlnPac NextPtr(-ethlnPac Next Loc~ ]], 
"NOli) process that Lnput we got, sittlng in tempPac, chec~ inputOK" 
[postcocte =03 77 => 

[ 
"Let Lt throu9h, unless the broadcast fiLter is on" 
brocldcastFilter Gll1(;tg ternpPClc il'nEthDestHost=o => 

[freeQ next<- tentpPac] 
justArrivectQ next(- tempPc1c. Top waf~eup: InputProcLeveL 
] , 

ifg [printBe,tdPost] theng 
[user cr. user shovv: 'Bctel Ethernet postcode: ' + postcocte baseS]. 

freeQ next~ tel'nrPC1C. 
] 
] 

"On decl~ pac~et not OK, tr~ to 'sort it out, don't process the input" 
ethlnPac=> . 

[ 
seLf 510: 2, 
(ethlnP<lcNext ~ freeQ next)=> 

[etlllnPclc NextPtr(-e thlnP('1c Next Lock], 
"ALL clone" 
] 

"Things Cire recItL~ sour here -- postecL with neLther buffer OK!!" 
ethlnPe,lc ~ freeQ next=> 

[ 
nlem 0 0605 ~ ethlnPclc Locr<.. seLf 510: 2. 
(eUlln Pe,lcNext ~ freeQ next)=> 

[ethlnPac NextPtr \~ethlnPctc Next Lock], 
"AlL done" 
] 

"Couldn't get anything restc1rted, just give u,p ..... " 
J. 

IntLi9ht cOlnp. 
IntProc sLeer "last action in the Loop" 
J ' 

at: IntProcLeueL. 
] 

Output Routtnes 
doOutput [] prinlLnve: 100 
sendOutput: ethOutPac I post 

[ 
"ThLs is the one clnct. onL~J place front whLch we send, output. 
OnL~ one pocket gets rClssed in to us <It ct time, 
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For performa,nce, vue wetit here for the tntnsmitter to post!!!! 
NomLnCllt~, we ctre runnLng at leveL 0; thlLS, thLs must be run 
aX Cl, Top crLtLciaL, to protect from ntuLtLpLe calls." 
systentNotlnitecl:> [user notif~: 'Ethernet not inLted!!'J. 
Top crLtLcaLg 

[ 
OutplLtLight camp. 
rnemo0606<- (ethOlLtPac totLengthWonLs),"EthOutCntLoc" 
l'nelno0607<-(ethOutPac Loc~). "EthOutLoc" 
[0 = (melno0605) ::> 

[user cr. user show: 'Warning, wilt not steLrt LnplLt after output. 'J]. 
[self doOutput ;t; 0777 ::> 

[user cr. user ShOll\): '\lVarning, bc;tct output post: '+ post ba,se8J]. 
ethOutPac unLoc~~. 
e tl1 0 ut Pac t fCl,ns ntit teeL 
OutputLLght camp. 
J. "end Of the crLticaL part" 

User messages 
etherlntDisabLe "disabLes the device Lnterrupt, uses bit m.as~~ in ethlntBLts" 

["doesn't tr~ to actu(,llt~ stop the device" 
ynento ETHINTBITL OC ~ 0] 

etherlnt[nable "enables the ctevLce Lnterrupt, uses bit mas~ Ln ethlntBits" 
["doesn't tr~J to actllL1lL~ steLrt tlte device" 
n1emoETHINTBITLOC (- ethlntBitsJ 

etherKill "shuts down ethernet anct PUP worLct contpLeteLlj" 
[ 

] 

"ShOltLct free up alL Of the storage, etc" ... 
WouLct Ywe(t to sljsternlnit, to get starteeL again. 
Device l'nCl.~ have lJeen running" 
seLf e the rStop, 
Tor tennLnGl-te: IntProcLeveL; ten11incl-te: InputProcLeveL. 
seLf freePllc~ets. 
freeQ 0 niL justArrLueeJQ ~ nU" nonPuplnQ ~ nil. 
routLn9UpclctteUser ~ routil1gT able 0 routingHopCount ~ nil. 
s~steYnNotlnited 0 true. 

etherStart "('llLows ether to start running agaLn" 
[ 
"n1a~es sure the Lnterruvt Ls on, and. ~ic~s the device" 
[melno ETHINTBITL OC=o:> [lnen1 0 E THIN TBITL OC<-ethlntBLtsJ]. 
seLf SIO; SIORESET "forces it to Wll~e u.p a.gaLn" 
J 

etherStop "teI11pOrarit~ shuts Off the ether stUff" 
[ 
"Leaves input pacRet Ln pLclce" 
Top critLcaLg 

[ 
me In 0 E T I-II N T BIT L 0 C ~o. 
seLf 510; SIORESET. 
lnento E THPOSTL OC (- O. 
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'''--- ] 
freePClckets "releases the speciaL ~Clc~ets, sets names to fCILse" 

[ 

] 

mento ETHRECLOC ~ o. 
[ethlnPac:> 

[[ethlnPac Loc~e(t:>[ethlnPac lLnLoc~ ]]. ethlnPac (-false] ]. 
[eth.lnPacNext:> 

[[ethlnPa.c Next Loc~ect~ [ethlnPac Next unLoc~ ]]. ethlnPac Next <-false] ]. 

Utility messages 
error: str [user cr. user show; str] 
getMu.chinelD [fl (self SIO; SIONOP) \ 256] 
rrintJ~outingT able I i 

[ 
forg L from; 1 to: 255 eta g 

[ 
ro u,t Lng Table 0 L ;i: 0 :> 

[ 
usercr. usersltow; 'To net' + LClsStrLng + 

, vLa host' + (routLngTabLeoL) asStrLng + " hop count = ' + 
(routLngHopCou,nt o L) a.sStrLng. 

L/ tJser cr. 

c 

] 
setMClchinelD: ID [111entoETHIDLOC ~ ID] 
510£ sioArg [J prLmLtLve; 91 

-1 
SljstentOrgetnLzatLon cLcl.ssLf~J: c-> EtherworLd under; 'Ethernet Control'.-1 
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( 
"- .' 

c' 

CLass new t[tLe: 'Ittt32' 
subclassof: f'JuYVtber 
fieLds: 'high Lo~v' 
declare: "; 
asF ollo~lJs.-J 

"lnt32" 

This class should probably be part of NUlnber rather than Etflenvorld. 
NOTE THAT -I- AND - SHOULD BE FIXED TO RETURN TO SMALLT ALK IF TYPE OF 
ARG IS NO TINT 32 

IvttttaLizatton 
aSlnteger [hLgh = 0 :> [n Lovv] n false] 
cLasslnit [Integer lHlaerstculctS: 'aslnt32 [n Int32 new hi,gh: 0 low: seLf]'.] 
high: high Lottv: Lol'v 

Irtfo about self 
hash [1) Low] 
high [11 h~h] 
Lo.,v [n Low] 
printon: strm 

[flLgh prLnton: strm base: 8. strm avpencL: 'I'. Lovv prLnton: stnrt base: 8 ] 

1\ rithmetic 
t= arg [h~Jh= arg hLgh :>[r) Low ;c arg low] r) true] 
+ arg [OseLf -I- clrg aslnt32] prLmLtive: 93 
- arg [OseLf + ctrg Glslnt32] prLlnLtLve: 92 

, < arg [hLgft > arg hLgft :>[() foLse] hLgh=arg hLgh:>[r)Lovv<ctrg Low] 
1) true] 

= arg [hLgh= arg hLgh => [n Lo~'\J = arg LoH)] n false] 
> arg [hLgh < clrg hLgh :> [f) fClLse] h Lgh =arg hLgh:> [f)Low >clrg Low] 

n true] 
-1 
S~stentOrga,nLzcl-tLon cLassLf~: c7lnt32 under: 'Ethernet ControL' . .-J 
Int32 cLasslnLt...J 
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\ '----. Class new title: 'Pacbuf' 
subclassof: Object 
fields: 'transynLttedQ pupStrirLg locf~ed' 
declare: J); 
shariYlg: EtherPool; 
ClsF oLLo~vs..J 

"Pacbuf" 

This is the basic unit for buLLding and interpreti.ng packets for the ethernet, 
It contai.ns the I1tessages t/Ul.t allol/v fields of a packet to be filled and read, 
Most users vvUl prefer to use the sock.et rnecitanisrns 

InitializatLon 
init 

[rurStrLng ~ StrLng new: MaxBufBljtes. 
tnl,nsynLttedQ ~ freeQ. 
Loc~ect ~ false] 

Ethernet header 
ethType [npurStrLng vvorct: 2] 
ethT~re<- eT [pu,pStrLng word.: 2 ~ eT] 
imEthDestHost [OpurStrLng01 ] 
imEthDe~;tHost~ iEDH [purStrLngo 1 ~ LEDH] 
imEthSrcHost [DrupStrLng02] 
imEth.SrcHost~ iESH [rupStrLng02 (- LESH] 

PUP Header 
aaaressBLoGlz [flrurStrLngo (13 to: 24) J 
actdressl3Loc.{ (- adcU3LocJz "for quLc~Llj settLng the 6 fLeLcLs" 

[plLp S trLng ° (13 to: 24) (- addBLoc~] 
destHost [n pup StrLng 014 ] 
ctestHost(- dH [pupStrLng o 14 ~ ctH] 
aestNet [flrurStrLngol3] 
aestNet(- dN [rurStrLngo 13 ~ aN] 
aestSocO [l1pupStrLng wont: 8] 
aestSocO<- i [f)pu.pStrLn9 J;vord: 8~L] 
aestSocl [f)pupStrLng l'Vord: 9] 
aestSocl<- i [npupStrLng vvorcJ: 9~L] 
aestSocNum [fllnt32 nel/V hLgh: (pupStrLng word.: 8) Low: (purStrLng wont: g) ] 
ct.estSocNum(- dSN [rurStrLng l'Vorcl: 8 ~ ctSN h.Lgh. 

pu pStrLng word: 9 ~ dSN Low] 
1'u1'lO [OIn.t32 new high: <pupStrLng J;voret: 5) Low: (ru.pStrLng word: 6) ] 
1'uplOO [OpupStrLng ~'vorct: 5 ] 
puplDO(- rID [11pupStrLng word,: 5 ~ plD ] 
1'uplOl [f1pupStrLn9 J;vord.: 6 ] 
pupl01 (- 1'ID [11pttpStrLnSj ltV 0 rd·: 6 ~ riD] 
1'u1'ID~ 1'10 [pupStrLn<J l/vonJ: 5 <- riD hLgh.. 

rupStrLn9 wora: 6 (- riD Low] 
1'u1'LengUt [f1j1upStrLn9 J;\Jora: 3] 
pupLen9th<- pL [OpupStrLng word: 3 ~ rl] 
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( pupType [flpupStrLng o 8] 
\,-_.' purType~ pT [pupStrLngo8 ~ pT] 

sourceHost [r~purStrLngo20] . 
soufce!-lost(- sH [pllpString o2o f- sH] 
sourceNet [l1pupStrLngo19] 
sourceNet~ s[\J [pupStrLng o l9 ~ sN] 
sourceSocO [l1pu.pStrLng woreL: 11] 
sOUrceS()CO~ i [t1pupString vvorct: 11-~i] 
sourceSocl [0pupStrLng word: 12] 
sourceSocl~ i [0pupStrLng vvorct.: 12~L] 
sourceSocNum [f~lnt32 new Itlglt: (pupStrLng vvorct.: 11) Low: (pupString I-voret.: 
12) ] 
sourceSocNumf- sSN [pu.pStrLng word: 11 ~~ sSN hLgh. 

pupString wont: 12 f- sSN Low] 
sltvapPorts I i temp "try to eto Lt quLc~Ly!!" 

[ 
forg i from: 13 to: 18 dog 

[ 

] 

te111p f- pltpStrLngo L. 
pupStringoi <- pupStrLngo (L+6). 
plLpStrLng o (i+6) f- temp. 
] 

.totlengthWonLs [fl«seLf pupLengtlt)+5)/2] 
transportControL [flpu.pString o7] . 

\ transportControL<- tC [pupStringo7 f- tC] 
\.'--.~ ,/ 

PUP Chec~sum 
checRsurn [npupStrLng word.: «seLf pupLengtlt+l )/2)+2] 
chec~sttntOK "BooLec~n, retlLrns true or false" 

[" j ust Loo~ at tl1e c u.rrent pClcRet" 
(lself cltec~sum = seLf cloChecRslun] 

chec~~sumf- cs 
[pupStrLng l·vord: «(seLf pupLength+l )/2)+2) f- cs] 

aoChecRsum I i cs 
[ 
CS f- O. 
forg L from: (3 to: «(seLf lengtlt + 1 )/2)+2)) ctOg "does not worR" 

[cSf-Cs+(pupStrLng worcL: L). "for pClckets with ccurLes" 
[cs <O~ [es f- (cs Lshift: 1) + I ] CS f- cs LShift: 1 ]]. 

[CS=-I~[CS f- 0]]. 
ncs 
] primitLve: 94 

. Data 
datalenqth [flseLf pupLength - 22] 
dataString I i 

[IHrurStrLngo(25 to: 24 +seLf datc{.Length)) copy] 
dataStringf- str I i 

(L f- str length. 
L > MaxDataBytes ~ (user notify: 'Delta. string too bLg for PUP'] . 
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seLf rupLengUt ~ 22 + L. 
f1purStrLng ° (25 to: 24 + L) ~ str. 
] 

Etc 
heaaer [OrltrStrLngo (1 to: 24) ] 
Locl'{ [Loc~~ed=>[user notLfy: 'tryLng to loc~ a bltffer aLreacty Locl~ed'] 

loclx.ed~-true. f1pupStrLng Loclx.] 
Loclzed [nloc~ect] 
pupString [OpupStrLng] 
pupStrtng (- pupString [rrrltpStrLng] 
transmitted 

( 
"rac~et h.as been transmLtted, rut on Q, Lf requested. 
Does nothLng Lf trnnstnLttedQ has been set faLse" 
trc~nsrnLtte(tQ => [tra.nstnLttectQ nextf- seLfJ. 
] 

transmittedQ (ntransnlLttedQ] 
transmitteaQ<- transl'nittedQ 
unlOC~{ [locI<? eeL:> [loclx.eaf- faLse. pup StrLng unLoclx.] 

user notLfy: 'tryLng to unLo~~ a buffer not Loclx.ed'] 
-1 
SystemOrgnnLzcLtLon classLfy: c7 P('lcbuf uncter: 'Eth.ernet ControL'.-1 
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I 
\. 

Class ne~v title: 'RoutingUpclater' 
subcLassof: Soc~~et 
fields: 'tirner' 
declare: "; 
ClsF oLlows-' 

"RouttngUpdater" 

A specialized sub-class of Socket, designed to send out requests 
for the current rout:Lng info, and update the routing table. 

Initialization 
init 

[ 
"create a new locaL soc nurnlJer, broadcast to soc~et 2" 
surer net: 0 host: 0 soc: (Int32 new hLgIt: 0 Low: 02). 
titner f- Timer nevv. 
] 

Termination 
close 

[ 
seLf reset. 
stJrer close. 
] 

reset 
[ 
t irn e r ctLsabLe. 
] 

Sending 
update I outPac i 

[ 
outPac f- freeQ next => 

[ 
forg L to: 255 dog 

[ 
rOlJtLngTabLeoL f- O. routLngHorCountoLf-8. 
]. 

outPclC purType f- 0200. 
OutPcIC ucltaStrLng f- ". 
ou-tPac transll1.LttectQ f- freeQ. 
"enGlble me for Lnput" 
seLf enable. 
seLf set Adct.ressesAnd.Com plete: OlttPac. 
tLnler for: 600 LlctLong [seLf stopLLstenLng]. 
t Lme r rese t. 
] 

user show: 'freeQ ernrt~, Ln Rou,tLngUpuater'. 
rtfaLse. 
] 
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( 
'----- - Timer Interrupts 

stopL istenLng 
[ 
"ThLs pLece Of code onL~ runs vvhen CL timer fires! 
Thus, there is mu,tutclL excLlLsion between this ana other timer code. 
Don't do CUt clctLve return. 
Takes me OtJt Of the soc~etTabLe" 
seLf cLLSClbLe. "returns" 
] 

Overwrite from Soc~et 
soc Process: pac I bloc~ gatewL1Y net count i 

[ 

-.J 

"a,n input h<JS arrLvecL, we are runnLng at a higher Level. 
Chec~ the pctc~et type" 
Lfg pac purT~re = 0201 theng 

[ 
ifg NETNLlM=o theng [NETNUM~pac sourceNet]. 
block <- pac data-StrLng. 
gatewctl) ~ pac source Host. 
forg L from: (1 to: bLoc~ Length blJ: 4) dog 

[ 
net ~ bLockoL. 
cou,nt ~ bLocko (i+3) + 1 • 
cou,nt < (routLngHopCou,ntonet) => 

[routLngTableonet (- gcttewa~. routLngHopCountonet<-count] 

]. 
freeQ next ~ pac. 
] 

S~stentOrganLzatLon cLassLf~: r) Rout Lng LI pdcl-ter under: 'Ethernet ControL'.-1 
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c. 

"'-../J 

CLass new tLtLe: 'SafeQ' 
subcLassof: PQueue 
fLeLds: " 
aecLllre: "; 
asFolLows...J 

checks all objects enqueued, to be sure not there already 

As yet uncLassLfLed 
Length [n~osLtLon - reCld~osLtLon] 
next (- arg I L "short cOlnment" 

[ 
forg L from: (reactposLtLon+l) to: posLtLon dog 

[ 

"SafeQ" 

(arrCl,tj0L)=arg:>[user notLftj: 'puttLng SCl,rne gU'tj on Q twLce'] 
] 

sl~per next (- a.rg 
] 

-1 . 
StjstemOrganLzation classLftj: c7 SafeQ uncter: 'Ethernet Con-troL'.-.J 
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CLC1SS new titLe: 'Soc~et' 
subclassof: Object 

"Soc~~et" 

ftelds: 'socNuynber cOY'{tputeOutgoingCS ftLterlnput outAddBLocl~ 
LcLSocNum fmNet fmHost fmSocf\Juyn' 
decLare: "; 
sharlng: Ether-PooL; 
ClsF oLLows..J 

Sockets are used to do all COl1l1nunication tl1rough the net, 
It i.s expected that a specialized server or process can have 
its orvn sul1class Of Socket vvUh Us 011)11. definitions of the 
'Oven,vrite by SulJcLass' operations, Note tl1at subclasses vvUl 
have to access sante gLot'Jal variables, 

Each socket is identified by a 32-bLt SOcNu111ber, vvhich really 
defines 1/V110 vve are, 
In addition, aspects Of the lcl and frn addresses are used to nlake 
decisions about accepting 
incDlning pacl<ets, addressing outgoing packets, defaulting fields, etc, 

The input distributor assures tllat an input 1/vas destined for our net 
(not trying to 
find a gateway) Clnd our host (eitl1er expUcitly or as broadcast, 
if not filtered), and found us lly socket nUlnber, Input need NOT be 
filtered by the socket according to source, since the client }nay want 
to see error nless([ges frDln an intennediate address, 

As a convenience, 110J,VeVer, the socket can i'Je asked to fUterlnput, 
so it only accepts things l1)hic/1 nunch the frnPort, 
Thus, local and foreign auri/nues are prinlarUy used, to default 
fields Of an outgoi.ng packet. 

Initialization 
default 

["clef(luLt locaL soc~et nU,l'nl'Jer and LeClve frn port open" 
socNlunber ~ Int32 new hUjh: 0 Low: (SOCSEED ~ SOCSEED + 1), 
seLf frOln: SOCNlU11ber net: 0 host: 0 soc: (lnt32 ne~'\J hLgh: 0 Low: 0) 
] . 

from: soc Number 
["set LeL soc nurnber, Leave frnPort open -- usefUL for creating 
a, ll\Jell-~nown soc~et as a· LLstener" 
seLf from: SOCNUl11ber net: 0 host: 0 soc: (Int32 new hLgh: 0 LoJ;\J: 0) 
] 

from: socNumber net: frnNet host: frnHost soc: frnSocNum 
[ 

"this Ls the most general LnLtlLlLLzatiDn, boUt Let soc# (lnct frnPort gLven" 
outAddBLoclx. ~ String new: 12. 

(-- lcl.SocNu,m ~ soc Number. 
'-~- seLf setOutAddBLoc~. 
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( 
',,-_/ 

coinputeOutgoLngCS \- fiLterlnpt-Lt <- false. 
seLf cia tvlo re InLt 
] 

net: frnNet host: frnHost soc:frnSocNum 
["ctefauLt the locaL soc~et number" 

socNun1ber \- Int32 new hLgh: 0 Low: (SOCSEED \- SOCSEED + 1). 
seLf from: socNumber net: frnNet host: frnHost soc: frnSocNum 
J 

setOutAdd.BLock 
[ 
outActctBLoc~ 01 \- frnNet. out ActdBloc~ 0 2 \- frnHost. 
out Actd Bloc~ v\Jord: 2 \- frnSoc N u·m hLgh. 
O1.JtActclBLoc~ worct.: 3 (- frnSocNt~n1 Low. 
outAdcl.Bloc~o7 \- NETNUM. outActd.BLoc~o8 \- AL TONUM. 
ou,tActdBloc~ won,t: 5 \- LcLSocNum hLgh. 
outActdBLoc~ word: 6 \- LcLSocNlJm Low. 
J 

Process incoming pac~et 
a.cceptPacbuf: Ipac I tem.p 

["if we get here, we know H1ctt the Lnput dLstribt,ner has uerLfLed the 
PUP etest C1S beLnq us (or a, broactcast, Lf broadcast fiLter Ls off). 
We eto not ha,ue responsibiLLt~ for uerLf~Lng Lncoming chec~sum. 
First, chec~ if we'ue been as~ea to fiLter b~ source:" 
fiLterlnput andg 

( (frnNet;z: Ipac source Net) org 
«frnHost r= Ipac sourceHost) org (frnSocNum ;z: Ipac sot,~rceSocNum») 

) 

=> [f)seLf socDLspose: Ipac] 
"It's gooeL, ta~e Lt ... " 
f)seLf soc Process: Ipac 

Process outgoing pacl\!et 
compLetePup: pac I t 

( 
"the user must ha,ue set aLL 6 address fLeLcts,ID, length, a.ncL type" 
"Now route the pac~et appropri.ateL~, assu.mLng we ha,ue Ethernet •.. " 

[ 
NETNLlM = pac ctestNet => [pac LlnEthDestHost f-pac destHost] 

"n10st common case" 
o = pae destNet => [pac LmEHtDestHost \- 0] "broadcast" 
o = (t ~ rout Lng Table 0 (pac ctestNet») => 

[ 
user show: ' 

InaccessiJ)le destLnatwn net: ' + pac ctestNet as String+ " pac~et net sent.'. 
rac trcLnsmLttecL. 
Opae. 
J. 

(--" pac LmEthDestHost \- t. 
'--.........J ] . 
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petc LrnEth-SrcHost ~ AL rONUM. 
'-_/ pac eth-T~pe ~ TYPEPUP. 

pac transportControL~ o. 

c 

"as a soc~et we ha,ve a,n optLon abot~t cOlnputLng outgoLng ch-ee~sums" 
pac eh-ee~sum ~ [computeOutgoLngCS:>[petc aoChee~sum] -1]. 

"F Lx th-is ur Later ...••. " 
E sendOLttput: pac. 
flpac 
] 

cLefauL~Adctresses: pac "overwrLtes a,ny fLelds wh-Lch- are 0" 
[ 
[pac aestNet = 0 :> [pac ctestNet ~ frnNet]]. 
[petc destHost = 0 :> [rac aestHost f- frnHost]]. 
[(pac ctestSocO = 0) a,nd: (pac destSoel =0) :> 

[pete aestSoeNum ~ frnSocNum]]. 
[pac sourceNet = 0 :> [pac soureeNet ~ NETNLlM]]. 
[petc sourceHost = 0 ~ [pac sourceHost f- AL TONLlM]]. 
[(petc sourceSoco = 0) etnd: (pete sourceSoc1 = 0) :> 

[pac soureeSocNum f- LcLSoeNum]]. 
] 

defauttA naComplete: pac 
[ 
seLf ctefcluLtAadresses: pac. 
seLf compLetePLLp: pac. 
] 

setAddresses: pac [pac actdressBLoc~ f- ott-tActelBLoc~] 
setAddressesA nctCompLete: pac 

. [pac actctressBLoc~ ~ outAdaBLoe~. seLf eOlnpLetePup: petc] 

Access to Parts 
close [seLf aLselbLe] 
computeOutgoingCS [f'rcomputeOutgoingCS] 
computeOutgoingCS<- computeOutgotngCS [f'rcomputeOutgoingCS] 
disable [socReTabLe Loo~u.p: socNun1ber~[socReTabLe delete: socNLLmber]] 
enable [soc~eTClbLe Lnsert: socNu,n1ber wLth: seLf] 
fUterlnput [Of LLterlnput] 
fiLterlnput~ fitterlnput [OfUterlnput ] 
frnHost [f)frnHost] 
frnHostf- frnHost [OfrnHost] 
frnNet [r)frnNet] 
frnNetf- frnNet [rlfrnNet] 
frnSocNunl [f'rfrnSoc Num] 
frnSocNurnf- frnSocNum [f'rfrnSocNum] 
LcLSocNurn [flLcLSocNum] 
lcLSocNumf- LcLSocNum [()LcLSoeNLun] 
socNumher [nsocNu.mber] 
socNurrWer f- socNumber [flsocNumber] 

;"--.-/ Overwrite by Subclasses 
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:'-- ... 

do fvJore !nit 
socDispose: !pac [freeQ next(- !pac] 
socProcess: !pac [ freeQ next(- Ipac] 
.-J 
SystemOrganization classLfy: c7 SOcRet under: 'Ethernet Control' . .-J 
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